
ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘè 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) 
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26 ɘɌɫ 2017 ɏ. 
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ʋɼʂ 37 

ɹɹʂ ʏ21 

ʄʦʣʦʜʸʞʴ ʠ ʥʘʫʢʘ : ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. (26 ʤʘʷ 2017 

ʛ., ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ) ʚ 2 ʪ. ʊ. 2 / ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʧʝʨʚʦʛʦ 
ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ.ɽʣʴʮʠʥʘè, ʅʠʞʥʝʪʘʛʠʣ. ʪʝʭʥʦʣ. ʠʥ-ʪ (ʬʠʣ.). ï ʅʠʞʥʠʡ 

ʊʘʛʠʣ: ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, 2017. ï 287ʩ. 

ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʩʪʫʜʝʥʪʦʚ ʅʊʀ (ʬʠʣʠʘʣʘ) ʋʨʌʋ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ 

ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʤʝʪʘʣʣʫʨʛʠʠ, ʩʧʝʮʠʘʣʴʥʦʛʦ ʠ ʦʙʱʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʭʠʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʢʣʘʜʥʦʡ ʤʝʭʘʥʠʢʠ, ʵʢʦʥʦʤʠʢʠ, 

ʵʢʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʯ. ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʯʝʪʳ ʦ ʧʨʦʜʝʣʘʥʥʦʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʠʭ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ 

ʪʘʢʞʝ ʩʪʫʜʝʥʪʘʤ. 

ʋɼʂ 37 

ɹɹʂ ʏ21 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ: 

ʇʨʝʜʩʝʜʘʪʝʣʴ:  ʇʦʪʘʥʠʥ ɺ.ɺ 

ɿʘʤ. ʧʨʝʜʩʝʜʘʪʝʣʷ: ɺʦʨʦʪʥʠʢʦʚ ɺ.ʀ. 

ʏʣʝʥʳ ʦʨʛʢʦʤʠʪʝʪʘ: ʉʠʜʦʨʦʚ ʆ.ʖ., ɻʦʤʘʥ ɺ.ɺ., ɼʦʢʫʯʘʝʚ ʉ.ɺ., ɼʫʙʠʥʠʥʘ ɺ.ɻ., ʀʩʘʢʦʚ ɼ. ɺ., 
ʇʳʭʪʝʝʚʘ ʂ.ɹ., ʊʠʪʦʚʘ ɽ.ʖ., ʐʝʚʯʝʥʢʦ ʆ.ʀ., ʌʝʜʦʨʝʝʚ ʉ. ɸ.  ʠ ʇʳʩʪʦʛʦʚ ɸ. ɸ.. 

 

ʅʘʫʯʥʦʝ ʠʟʜʘʥʠʝ 

 

ʄʆʃʆɼɽɾʔ ʀ ʅɸʋʂɸ 
 

ʄʘʪʝʨʠʘʣʳ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʅʊʀ (ʬʠʣʠʘʣʘ) ʋʨʌʋ 

 

ɺ ʜʚʫʭ ʪʦʤʘʭ 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʚʝʨʩʪʢʘ: ɸ.ɸ. ʇʳʩʪʦʛʦʚ 

 
 

 
 
 
 

 
 
 

É ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʠ ɹ.ʅ.ɽʣʴʮʠʥʘè  

ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  

ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ), 2017 

ϭ ɸʚʪʦʨʳ ʩʪʘʪʝʡ, 2017 
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ȿɜɌɗɨɝɖɔɕ ɠɑɐɑɜɌɗɨəɧɕ ɟəɔɎɑɜɝɔɞɑɞ 
ȴɘɑəɔ ɛɑɜɎɚɏɚ ȻɜɑɓɔɐɑəɞɌ ȼɚɝɝɔɔ ȭ.ȹ. ȱɗɨɢɔəɌ 

ȹɔɒəɑɞɌɏɔɗɨɝɖɔɕ ɞɑɡəɚɗɚɏɔɣɑɝɖɔɕ 
ɔəɝɞɔɞɟɞ (ɠɔɗɔɌɗ) 

 
 
 
 

Ƚȱȶɂȴȴ: 

¶ ȸȬɄȴȹȺȽȾȼȺȱȹȴȱ ȴ ȸȱȾȬȷȷȺȺȭȼȬȭȺȾȶȬ 
¶ ȴȹɀȺȼȸȬɂȴȺȹȹɇȱ ȾȱɁȹȺȷȺȯȴȴ, 
ȸȺȰȱȷȴȼȺȮȬȹȴȱ ȴ ȸȱɁȬȾȼȺȹȴȶȬ 

¶ ȯȿȸȬȹȴȾȬȼȹɇȱ ȴ ȽȺɂȴȬȷɈȹȺ-
ɉȶȺȹȺȸȴɃȱȽȶȴȱ ȹȬȿȶȴ 
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ȸȬɄȴȹȺȽȾȼȺȱȹȴȱ ȴ ȸȱȾȬȷȷȺȺȭȼȬȭȺȾȶȬ 
 

ɹɸʃʃʀʉʊʀʂɸ ʂɸʈʊʆʌɽʃʔʅʆʁ ʇʋʐʂʀ 
 

ɼʸʤʠʥʘ ʅ.ɺ., ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ ʄɹʆʋ ʉʆʐ ˉ 85, 
ɸʙʜʫʣʭʘʣʠʢʦʚ ʉʝʨʛʝʡ ɼʤʠʪʨʠʝʚʠʯ, ʫʯʘʱʠʡʩʷ 10ɸ ʢʣʘʩʩʘ ʄɹʆʋ ʉʆʐ 
ˉ 85, ʃʦʙʘʥʦʚ ʊʠʤʫʨ ʀʛʦʨʝʚʠʯ,  ʫʯʘʱʠʡʩʷ 10ɸ ʢʣʘʩʩʘ ʄɹʆʋ ʉʆʐ ˉ 85  

 
ɹʘʣʣʠʩʪʠʢʘ ï ʥʘʫʢʘ ʦ ʜʚʠʞʝʥʠʠ ʩʥʘʨʷʜʦʚ (ʦʪ ʛʨʝʯʝʩʢʦʛʦ ʩʣʦʚʘ 

çballeoè ï ʙʨʦʩʘʪʴ, ʤʝʪʘʪʴ). ɹʘʣʣʠʩʪʠʢʘ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʥʘʩ, ʢʘʢ ʘʢʪʫʘʣʴʥʦʝ 
ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʦʜʠʥ ʠʟ ʥʘʩ 

ʩʦʙʠʨʘʝʪʩʷ ʦʙʫʯʘʪʴʩʷ ʚ ʚʦʝʥʥʦʤ ʫʯʠʣʠʱʝ ʠ ʩʪʘʪʴ ʢʘʜʨʦʚʳʤ ʚʦʝʥʥʳʤ, ʘ 
ʜʨʫʛʦʡ   ʧʣʘʥʠʨʫʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʙʘʣʣʠʩʪʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ ʪʝʣ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʢʘʨʪʦʬʝʣʴʥʳʭ ʧʫʰʝʢè.  

ɿʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ  ʦʩʥʦʚ ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʀʟʛʦʪʦʚʠʪʴ ʜʚʝ çʢʘʨʪʦʬʝʣʴʥʳʝ ʧʫʰʢʠè ʠ ʩ ʠʭ ʧʦʤʦʱʴʶ 
ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʥʮʠʧʳ ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. 

2. ʀʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʣʴʥʦʩʪʠ  ʧʦʣʝʪʘ ʩʥʘʨʷʜʘ ʦʪ 
ʧʘʨʘʤʝʪʨʦʚ ʦʨʫʞʠʷ ʠ ʨʦʜʘ çʛʦʨʶʯʝʛʦè. 

3. ʆʙʦʙʱʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʆʩʥʦʚʥʫʶ ʨʘʙʦʪʫ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʵʪʘʧʳ:  

- ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ  ʦʩʥʦʚ ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ 

ʜʚʠʞʝʥʠʷ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠ ʤʦʜʠʬʠʢʘʮʠʷ çʢʘʨʪʦʬʝʣʴʥʳʭ ʧʫʰʝʢè; 

- ʩʙʦʨʢʘ çʢʘʨʪʦʬʝʣʴʥʳʭ ʧʫʰʝʢè; 

- ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ çʢʘʨʪʦʬʝʣʴʥʳʭ ʧʫʰʝʢè. 

ɹʘʣʣʠʩʪʠʢʘ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʜʚʠʞʝʥʠʷ ʠ ʢʦʥʝʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʪʘʝʤʳʭ ʪʚʝʨʜʳʭ ʪʝʣ - ʧʫʣʴ, 

ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʩʥʘʨʷʜʦʚ, ʨʘʢʝʪ, ʘʚʠʘʮʠʦʥʥʳʭ ʙʦʤʙ ʠ ʢʦʩʤʠʯʝʩʢʠʭ 
ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ɹʘʣʣʠʩʪʠʢʘ ʜʝʣʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ: 

- ɺʥʫʪʨʝʥʥʷʷ ʙʘʣʣʠʩʪʠʢʘ ï ʜʚʠʞʝʥʠʝ ʩʥʘʨʷʜʘ ʚʥʫʪʨʠ ʢʘʥʘʣʘ ʩʪʚʦʣʘ. 

- ɺʥʝʰʥʷʷ ʙʘʣʣʠʩʪʠʢʘ ï ʜʚʠʞʝʥʠʝ ʩʥʘʨʷʜʘ ʠ ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʧʦʩʣʝ 

ʚʳʭʦʜʘ ʠʟ ʜʫʣʘ  ʜʦ ʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴ ʠʣʠ ʧʨʝʧʷʪʩʪʚʠʝ. 

- ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʙʘʣʣʠʩʪʠʢʘ ï ʜʚʠʞʝʥʠʝ ʩʥʘʨʷʜʘ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʦʥ ʚʳʭʦʜʠʪ ʠʟ ʜʫʣʘ. 

- ʊʝʨʤʠʥʘʣʴʥʘʷ ʙʘʣʣʠʩʪʠʢʘ (ʢʦʥʝʯʥʘʷ ʙʘʣʣʠʩʪʠʢʘ) ï ʠʟʫʯʘʝʪ 
ʚʦʟʜʝʡʩʪʚʠʝ ʩʥʘʨʷʜʘ ʥʘ ʧʦʨʘʞʘʝʤʳʡ ʦʙʲʝʢʪ.    
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ʄʳ  ʚʳʙʨʘʣʠ ʪʝʤʦʡ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʢʘʢ 
ʚʥʫʪʨʝʥʥʝʡ, ʪʘʢ ʠ ʚʥʝʰʥʝʡ ʙʘʣʣʠʩʪʠʢʠ.  

ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʥʮʠʧʦʚ ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ 
ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ çʢʘʨʪʦʬʝʣʴʥʳʝ ʧʫʰʢʠè. çʂʘʨʪʦʬʝʣʴʥʘʷ ʧʫʰʢʘè (ʩʤ. ʨʠʩ. 

1,2) ʩʦʙʨʘʥʘ ʧʦ ʠʥʩʪʨʫʢʮʠʠ ʠʟ ʀʥʪʝʨʥʝʪʘ. ɺ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʷʪ: 
ʧʴʝʟʦʵʣʝʤʝʥʪ, ʧʣʘʩʪʠʢʦʚʳʝ ʪʨʫʙʳ, ʚ ʢʘʯʝʩʪʚʝ ʛʦʨʶʯʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʙʳʯʥʳʡ ʘʵʨʦʟʦʣʴ ʦʪ ʥʘʩʝʢʦʤʳʭ. ζʂʘʨʪʦʬʝʣʴʥʘʷ ʧʫʰʢʘè ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ 
ʦʛʥʝʩʪʨʝʣʴʥʦʝ ʦʨʫʞʠʝ, ʪʦʣʴʢʦ ʠʤʝʝʪ ʤʝʥʴʰʝʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ. ɺ ʥʝʡ 
ʩʥʘʨʷʜ ʪʦʞʝ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʠ ʧʨʠ ʧʦʤʦʱʠ ʩʤʝʩʠ ʛʘʟʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ʇʫʰʢʠ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʩʧʦʩʦʙʘʤʠ 
ʚʳʪʘʣʢʠʚʘʥʠʷ ʩʥʘʨʷʜʘ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʧʫʰʢʫ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ 
ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʪʦʧʣʠʚʥʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ.  ʕʥʝʨʛʠʷ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ 

ʛʘʟʘ ʧʨʠ ʧʦʜʞʦʛʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʪʘʣʢʠʚʘʥʠʷ ʩʥʘʨʷʜʘ. 
 

     
                                     ʈʠʩ.1. ʆʙʱʠʡ ʚʠʜ                                       ʈʠʩ.2. ʂʘʤʝʨʘ ʩʛʦʨʘʥʠʷ 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʩʥʘʨʷʜʘ  ʦʪ ʫʜʝʣʴʥʦʡ 
ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ ʛʦʨʶʯʝʛʦ ʤʳ ʠʟʛʦʪʦʚʠʣʠ ʜʚʝ çʢʘʨʪʦʬʝʣʴʥʳʝ ʧʫʰʢʠè   ʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʛʦʨʶʯʝʛʦ ʪʨʠ ʚʠʜʘ ʙʘʣʣʦʥʯʠʢʦʚ: ʦʩʚʝʞʠʪʝʣʴ 
ʚʦʟʜʫʭʘ çʉʠʤʬʦʥʠʷè, çGARDEXè, çʈʝʬʪʘʤʠʜè.   

ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʨʝʜʥʷʷ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʪʘ ʩʛʦʨʘʥʠʷ 

ʠʩʧʦʣʴʟʫʝʤʳʭ  ʚʠʜʦʚ çʛʦʨʶʯʝʛʦè 
 ̄ ʅʘʟʚʘʥʠʝ 

ʙʘʣʣʦʥʯʠʢʘ 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʉʨʝʜʥʷʷ ʪʝʧʣʦʪʘ 

ʩʛʦʨʘʥʠʷ 

1. ʆʩʚʝʞʠʪʝʣʴ 

ʚʦʟʜʫʭʘ 

çʉʠʤʬʦʥʠʷè 

 

ʣʠʥʘʣʦʦʣ, ʛʝʨʘʥʠʦʣ, ʤʘʩʣʦ ʵʬʠʨʥʦʝ ʢʦʨʠʘʥʜʨʦʚʦʝ, 

ʧʘʨʬʶʤʝʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ, ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 

ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ, ʧʨʦʧʘʥ, ʙʫʪʘʥ, ʠʟʦʙʫʪʘʥ 

90ʄɼʞ/ʢʛ 

 

2. çGARDEXè ɸʣʴʬʘʮʠʧʝʨʤʝʪʨʠʥ, ʧʝʨʤʝʪʨʠʥ, ʩʧʠʨʪ ʠʟʦʧʨʦʧʠʣʦʚʳʡ, 

ʧʨʦʧʠʪʝʥʪ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ, ʦʪʜʫʰʢʘ 

88 ʄɼʞ/ʢʛ 

 

3. çʈʝʬʪʘʤʠʜè ɼʠʵʪʠʣ-ʪʦʣʫʘʤʠʜ, ʧʨʦʧʠʣʝʥʛʣʶʢʦʣʴ, ʦʪʜʫʰʢʘ, ʵʪʘʥʦʣ, 

ʧʨʦʧʘʥ, ʙʫʪʘʥ, ʠʟʦʙʫʪʘʥ 

67 ʄɼʞ/ʢʛ. 
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ʀʟʫʯʠʣʠ ʩʦʩʪʘʚ ʢʘʞʜʦʛʦ ʙʘʣʣʦʥʯʠʢʘ. ɺʳʯʠʩʣʠʣʠ ʩʨʝʜʥʶʶ ʫʜʝʣʴʥʫʶ 
ʪʝʧʣʦʪʫ ʩʛʦʨʘʥʠʷ, ʫʯʠʪʳʚʘʷ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʠ ʫʜʝʣʴʥʫʶ ʪʝʧʣʦʪʫ 

ʩʛʦʨʘʥʠʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʩʧʨʘʚʦʯʥʳʤʠ ʜʘʥʥʳʤʠ 
ʠʟ ʠʥʪʝʨʥʝʪʘ.  

ʉ ʧʦʤʦʱʴʶ ʜʚʫʭ çʢʘʨʪʦʬʝʣʴʥʳʭ ʧʫʰʝʢè ʧʨʦʚʝʣʠ ʥʝʩʢʦʣʴʢʦ 
ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʣʴʥʦʩʪʠ ʧʦʣʸʪʘ ʩʥʘʨʷʜʘ 

(ʢʘʨʪʦʬʝʣʠʥʳ) ʦʪ ʨʦʜʘ ʚʝʱʝʩʪʚʘ ʛʦʨʶʯʝʛʦ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ɿʘʚʠʩʠʤʦʩʪʴ ʜʘʣʴʥʦʩʪʠ ʧʦʣʸʪʘ ʩʥʘʨʷʜʘ ʦʪ ʨʦʜʘ ʚʝʱʝʩʪʚʘ ʛʦʨʶʯʝʛʦ, ʤ 

 ɼʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ, ʤ 

1 ʙʘʣʣʦʥ 

çʉʠʤʬʦʥʠʷè 

2 ʙʘʣʣʦʥ  

çGardexè 

3 ʙʘʣʣʦʥ 

çʈʝʬʪʘʤʠʜè 

1 ʧʫʰʢʘ (ʙʦʣʴʰʘʷ)1ʚʳʩʪʨʝʣ 

2ʚʳʩʪʨʝʣ 
3ʚʳʩʪʨʝʣʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

133 

124 
136 

131 

107 

121 
122 

118 

82 

74 
81 

79 

2 ʧʫʰʢʘ(ʤʘʣʘʷ)1 ʚʳʩʪʨʝʣ 
2 ʚʳʩʪʨʝʣ 
3 ʚʳʩʪʨʝʣ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

110 
113 
104 

109 

106 
104 
99 

103 

72 
69 
60 

67 

 
ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ  ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ʩʥʘʨʷʜʘ ʥʘʙʣʶʜʘʝʪʩʷ  ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʙʘʣʣʦʥʯʠʢʘ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ 

(ʦʩʚʝʞʠʪʝʣʴ ʚʦʟʜʫʭʘ çʉʠʤʬʦʥʠʷè). 
ʀʩʩʣʝʜʦʚʘʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʩʥʘʨʷʜʘ ʦʪ ʜʣʠʥʳ ʢʘʥʘʣʘ 

ʩʪʚʦʣʘ. ʉʢʦʨʦʩʪʴ ʩʥʘʨʷʜʘ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʢʘʥʘʣʘ 
ʩʪʚʦʣʘ, ʧʨʠʯʝʤ ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʠʜʝʪ ʙʳʩʪʨʝʝ ʚ ʥʘʯʘʣʝ ʜʚʠʞʝʥʠʷ. 

ʋʚʝʣʠʯʠʚʘʷ ʜʣʠʥʫ ʩʪʚʦʣʘ, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 
ʩʥʘʨʷʜʘ  ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʫʤʝʥʴʰʘʶʱʝʝʩʷ ʜʘʚʣʝʥʠʝ ʧʦʨʦʭʦʚʳʭ ʛʘʟʦʚ ʥʘ 

ʜʥʦ ʩʥʘʨʷʜʘ ʩʨʘʚʥʷʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤʠ, ʠʩʧʳʪʳʚʘʝʤʳʝ 
ʧʫʣʝʡ ʧʨʠ ʝʝ ʜʚʠʞʝʥʠʠ ʚ ʢʘʥʘʣʝ.  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʣʴʥʦʩʪʠ 

ʧʦʣʝʪʘ ʩʥʘʨʷʜʘ ʦʪ ʜʣʠʥʳ ʢʘʥʘʣʘ ʩʪʚʦʣʘ ʠʩʧʦʣʴʟʫʝʤ ʙʦʣʴʰʫʶ ʧʫʰʢʫ ʩ 
ʟʘʤʝʥʦʡ ʜʚʫʭ ʩʪʚʦʣʦʚ. ʇʝʨʚʳʡ ʩʪʚʦʣ ʜʣʠʥʥʦʡ 1 ʤʝʪʨ, ʘ ʚʪʦʨʦʡ 1,5 ʤʝʪʨʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʛʦʨʶʯʝʛʦ ʠʩʧʦʣʴʟʫʝʤ ʦʩʚʝʞʠʪʝʣʴ ʚʦʟʜʫʭʘ çʉʠʤʬʦʥʠʷè, 
ʧʦʢʘʟʘʚʰʠʡ ʩʘʤʳʝ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʨʝʜʳʜʫʱʝʤ ʠʩʧʳʪʘʥʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

 

 



 
 

7 
 

ʊʘʙʣʠʮʘ 3 

ɿʘʚʠʩʠʤʦʩʪʴ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʩʥʘʨʷʜʘ ʦʪ ʜʣʠʥʳ ʢʘʥʘʣʘ ʩʪʚʦʣʘ 
ɼʣʠʥʘ ʩʪʚʦʣʘ, 

ʤ 

ɼʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ, ʤ ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 1 ʚʳʩʪʨʝʣ 2 ʚʳʩʪʨʝʣ 3 ʚʳʩʪʨʝʣ 

1 ʩʪʚʦʣ:  1 133 124 136 131  

2 ʩʪʚʦʣ:   1,5 147 163 158 156  

 

ɺʳʚʦʜ:  ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʩʥʘʨʷʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 
ʧʨʠ ʩʪʨʝʣʴʙʝ ʠʟ ʧʫʰʢʠ ʩʦ ʩʪʚʦʣʦʤ ʙʦʣʴʰʝʡ ʜʣʠʥʳ. 

ʉ ʧʦʤʦʱʴʶ ʜʚʫʭ çʢʘʨʪʦʬʝʣʴʥʳʭ ʧʫʰʝʢè ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 
ʚʳʷʚʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʜʘʣʴʥʦʩʪʠ ʧʦʣʸʪʘ ʩʥʘʨʷʜʘ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ 

ʢ ʛʦʨʠʟʦʥʪʫ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 

ɿʘʚʠʩʠʤʦʩʪʴ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʩʥʘʨʷʜʘ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ ʢ 

ʛʦʨʠʟʦʥʪʫ 
Ŭ(ʚ ʛʨʘʜʫʩʘʭ) 150 300 450 600 900 

L, ʤ             1 

ʧʫʰʢʘ 

25 41 68 41 0 

L, ʤ 
2 ʧʫʰʢʘ 

65,6 114 131 114 0 

 

ɺʳʚʦʜ: ʥʘʠʙʦʣʴʰʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ʩʥʘʨʷʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 
ʚʳʩʪʨʝʣʝ ʧʦʜ ʫʛʣʦʤ 45

0 
 ʢ ʛʦʨʠʟʦʥʪʫ. 

ʀʪʘʢ, ʤʳ ʩʦʙʨʘʣʠ ʜʚʝ  çʢʘʨʪʦʬʝʣʴʥʳʝ ʧʫʰʢʠè ʠ  ʧʨʦʚʝʣʠ ʩ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ  
ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ 

ʩʥʘʨʷʜʘ ʥʘʙʣʶʜʘʝʪʩʷ  ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʣʣʦʥʯʠʢʘ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ 
ʟʥʘʯʝʥʠʝʤ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ (ʦʩʚʝʞʠʪʝʣʴ ʚʦʟʜʫʭʘ çʉʠʤʬʦʥʠʷè) 

ʠ  ʧʨʠ ʩʪʨʝʣʴʙʝ ʠʟ ʧʫʰʢʠ ʩʦ ʩʪʚʦʣʦʤ ʙʦʣʴʰʝʡ ʜʣʠʥʳ ʧʦʜ ʫʛʣʦʤ 45 
ʛʨʘʜʫʩʦʚ ʢ ʛʦʨʠʟʦʥʪʫ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʧʦʩʪʘʚʣʝʥʥʳʝ ʥʘʤʠ ʟʘʜʘʯʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ.  
ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʙʘʣʣʠʩʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʚ 10 ʢʣʘʩʩʝ ʧʨʠ 
ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʦʚ  çɼʚʠʞʝʥʠʝ ʪʝʣʘ, ʙʨʦʰʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦè, 

çɼʚʠʞʝʥʠʝ ʪʝʣʘ, ʙʨʦʰʝʥʥʦʛʦ ʧʦʜ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫè ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ 
ʨʝʘʢʪʠʚʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʢʫʨʩʝ ʬʠʟʠʢʠ 9 ʠ 10 ʢʣʘʩʩʦʚ. 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
 

1. ɻʝʣʴʬʝʨ ʗ.ʄ. ɿʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ. ï ʄʦʩʢʚʘ: ʅʘʫʢʘ, 1967. 
2. ɼʝʨʷʙʠʥ ɺ.ʄ. ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʚ ʬʠʟʠʢʝ. ï ʄʦʩʢʚʘ, ʇʨʦʩʚʝʱʝʥʠʝ, 

1982. 
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3. ɾʘʢʦʚ ɸ.ʄ. ʋʧʨʘʚʣʝʥʠʝ ʙʘʣʣʠʩʪʠʯʝʩʢʠʤʠ ʨʘʢʝʪʘʤʠ ʠ ʢʦʩʤʠʯʝʩʢʠʤʠ 
ʦʙʲʝʢʪʘʤʠ. ï ʄ.: ɺʦʝʥʥʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʉʉʉʈ, 

1974. 
4. ʂʘʙʘʨʜʠʥ ʆ.ʌ. ʌʠʟʠʢʘ. ʇʦʣʥʳʡ ʰʢʦʣʴʥʳʡ ʢʫʨʩ. ï ʄʦʩʢʚʘ: 

ʀʟʜʘʪʝʣʴʩʪʚʦ çɸʉʊ-ʇʨʝʩʩè., 2014. 
5. ʃʳʩʝʥʢʦ ʃ.ʅ., ɼʤʠʪʨʠʝʚʩʢʠʡ ɸ.ɸ. ɺʥʝʰʥʷʷ ʙʘʣʣʠʩʪʠʢʘ. ï ʄʦʩʢʚʘ: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 2005. 
6. ʆʛʘʨʢʦʚ. ɺʦʝʥʥʳʡ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ. ï ʄʦʩʢʚʘ, ɺʦʝʥʠʟʜʘʪ, 

1983. 
7. ʇʝʪʨʦʚ ɺ.ʇ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʢʝʪʘʤʠ. ï ʄʦʩʢʚʘ: ʠʟʜʘʪʝʣʴʩʪʚʦ  ʄʆ 

ʉʉʉʈ 1963 ʛ.  
8. ʋʤʘʥʩʢʠʡ ʉ.ʇ. ʂʦʩʤʦʥʘʚʪʠʢʘ ʩʝʛʦʜʥʷ ʠ ʟʘʚʪʨʘ. ʂʥʠʛʘ  ʜʣʷ ʫʯʘʱʠʭʩʷ. ï 

ʄʦʩʢʚʘ: ʇʨʦʩʚʝʱʝʥʠʝ, 1986. 
9. ʀʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʠ: ʨʝʞʠʤʳ ʜʦʩʪʫʧʘ: 

Å https://ru.wikipedia.org/wiki/ 
Å https://yandex.ru/search/ 
Å http://astronaut.ru/ 

Å http://dic.academic.ru/ 
Å http://history-of-wars.ru/ 

Å http://www.krugosvet.ru/ 
Å http://www.krugosvet.ru/ 

Å http://compendium.su/ 
 

ɸʅɸʃʀɿ ʀɿʄɽʅɽʅʀʁ ɺ ʄɸʈʂʀʈʆɺʂɽ ɸɹʈɸɿʀɺʅʓʍ ʂʈʋɻʆɺ 

 
ʂʫʢʠʥʘ ʅ.ʖ., ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, 

ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ çʆʙʱʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè 
 

ʐʣʠʬʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʤʝʪʘʣʣʦʚ ʨʝʟʘʥʠʝʤ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʙʨʘʟʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʜ ʢʦʪʦʨʦʡ 

ʧʦʥʠʤʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ, ʫʤʝʥʴʰʝʥʠʷ 
ʨʘʩʭʦʜʘ ʢʨʫʛʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 
ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʘʢ ʤʘʪʝʨʠʘʣ, 

ʧʣʦʪʥʦʩʪʴ ʠ ʧʦʨʠʩʪʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʚʝʥʴ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï 
ʥʦʤʝʨʘ ʩʪʨʫʢʪʫʨʳ ʠ ʩʪʝʧʝʥʠ ʪʚʝʨʜʦʩʪʠ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚʘʞʥʝʡʰʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ, ʦʩʦʙʝʥʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʠʭ 
ʩʢʦʨʦʩʪʝʡ ʠ ʥʘʣʠʯʠʷ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʠʥʩʪʨʫʤʝʥʪʘ. 
ɺ ʠʟʛʦʪʦʚʣʝʥʠʠ ʘʙʨʘʟʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʪʦʣʝʪʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʪʘʢʠʝ ʚʠʜʳ ʧʨʠʨʦʜʥʳʭ ʘʙʨʘʟʠʚʦʚ ʢʘʢ ʘʣʤʘʟ, ʛʨʘʥʘʪ, ʢʨʝʤʝʥʴ, ʢʦʨʫʥʜ ʠʣʠ 
ʥʘʞʜʘʢ. ʇʦʯʪʠ ʚʩʝ ʠʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʙʨʘʟʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʜʝʨʞʘʪ 
ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʦʢʠʩʴ ʘʣʶʤʠʥʠʷ, ʩʚʦʡʩʪʚʘʤʠ ʢʦʪʦʨʦʡ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ 

https://ru.wikipedia.org/wiki/
https://yandex.ru/search/
http://astronaut.ru/
http://dic.academic.ru/
http://history-of-wars.ru/
http://www.krugosvet.ru/
http://www.krugosvet.ru/
http://compendium.su/
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ʨʝʞʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʂʦʨʫʥʜ ʷʚʣʷʣʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 
ʘʙʨʘʟʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʦʙʨʘʙʦʪʢʝ 

ʤʝʪʘʣʣʦʚ. ʅʦ ʦʥ ʠʤʝʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʨʝʞʫʱʠʝ ʩʚʦʡʩʪʚʘ ʠ ʟʘʣʝʞʠ ʚ 
ʧʨʠʨʦʜʝ ʦʛʨʘʥʠʯʝʥʳ, ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʣʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʘʙʨʘʟʠʚʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɸʙʨʘʟʠʚʥʳʝ ʟʝʨʥʘ ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ 
ʠʩʧʳʪʳʚʘʶʪ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʩʠʣʦʚʦʝ, ʪʝʧʣʦʚʦʝ ʠ ʭʠʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ 

ʤʦʤʝʥʪ ʢʦʥʪʘʢʪʘ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʦʶ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʘʛʦʪʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʪʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʘʝʪ ʠʟʥʦʩ ʘʙʨʘʟʠʚʥʳʭ ʟʝʨʝʥ, ʧʦʪʝʨʷ ʠʭ ʨʝʞʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʘʙʨʘʟʠʚʥʦʤʫ ʠʥʩʪʨʫʤʝʥʪʫ 
ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʚʝʨʜʦʩʪʴ ʠ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʘʙʨʘʟʠʚʥʳʭ ʟʝʨʝʥ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʭ ʨʘʙʦʪʫ ʙʝʟ ʯʨʝʟʤʝʨʥʦʛʦ ʠʟʥʘʰʠʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʘʙʨʘʟʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʵʣʝʢʪʨʦʢʦʨʫʥʜ, ʢʘʨʙʠʜ ʢʨʝʤʥʠʷ, ʢʘʨʙʠʜ ʙʦʨʘ, 
ʘʣʤʘʟ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʠ ʜʨ. ʆʥʠ ʚʳʪʝʩʥʠʣʠ ʠʣʠ ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʘʙʨʘʟʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪ.ʢ. ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʝʡ 
ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʩʦʩʪʘʚʳ 
ʘʙʨʘʟʠʚʥʳʭ ʤʘʩʩ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʚʷʟʫʶʱʠʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʠʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ ʘʙʨʘʟʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 
ʕʪʠ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʨʘʚʠʣʴʥʳʤ ʧʦʜʙʦʨʦʤ ʟʝʨʥʠʩʪʦʩʪʠ 

ʘʙʨʘʟʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɿʝʨʥʠʩʪʦʩʪʴ ï ʵʪʦ ʨʘʟʤʝʨ ʘʙʨʘʟʠʚʥʳʭ ʟʝʨʝʥ 
ʦʩʥʦʚʥʦʡ ʬʨʘʢʮʠʠ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʘʙʨʘʟʠʚʥʳʭ ʠ ʘʣʤʘʟʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʚʦʜʷʪ ʧʨʦʩʝʠʚʘʥʠʝ ʟʝʨʝʥ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ 
ʫʩʪʘʥʦʚʢʘʭ, ʦʩʥʘʱʝʥʥʳʭ ʥʘʙʦʨʦʤ ʧʨʦʚʦʣʦʯʥʳʭ ʠʣʠ ʢʘʧʨʦʥʦʚʳʭ ʩʝʪʦʢ ʩ 

ʨʘʟʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʦʪʚʝʨʩʪʠʡ ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ. ʌʨʘʢʮʠʷ, 
ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʧʦ ʤʘʩʩʝ, ʦʙʲʝʤʫ ʠʣʠ ʯʠʩʣʫ ʟʝʨʝʥ, ʥʘʟʳʚʘʝʪʩʷ ʦʩʥʦʚʥʦʡ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 3647-71 ʚʳʜʝʣʝʥʦ ʪʨʠ ʛʨʫʧʧʳ: ʰʣʠʬʦʚʘʣʴʥʳʝ ʟʝʨʥʘ ʦʪ ˉ 
200 ʜʦ 16 (ʟʝʨʥʘ ʦʩʥʦʚʥʦʡ ʬʨʘʢʮʠʠ ʨʘʟʤʝʨʦʤ ʦʪ 2000 ʜʦ 160 ʤʢʤ); 
ʰʣʠʬʦʚʘʣʴʥʳʝ ʧʦʨʦʰʢʠ ʦʪ ˉ 12 ʜʦ 3 ï ʟʝʨʥʘ ʦʪ 125 ʜʦ 28 ʤʢʤ; 

ʤʠʢʨʦʧʦʨʦʰʢʠ ʦʪ ʄ40 ʜʦ ʄ5 (ʟʝʨʥʘ ʦʪ 40 ʜʦ 3 ʤʢʤ). 
ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʘʙʨʘʟʠʚʥʳʭ ʟʝʨʝʥ 

ʧʦʚʳʰʘʝʪʩʷ ʠʭ ʨʝʞʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘ ʩʯʝʪ ʚʦʟʨʘʩʪʘʥʠʷ ʯʠʩʣʘ ʟʝʨʝʥ, 
ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʝʜʠʥʠʮʫ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʷ ʨʘʜʠʫʩʘ 

ʩʢʨʫʛʣʝʥʠʷ ʟʝʨʝʥ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨ ʚ ʢʨʫʛʝ, ʯʪʦ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʟʘʪʘʯʠʚʘʥʠʶ ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʥʩʪʨʫʤʝʥʪ ʙʳʩʪʨʝʝ ʧʨʠʪʫʧʣʷʝʪʩʷ ʠ ʟʘʩʘʣʠʚʘʝʪʩʷ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʝʪ ɻʆʉʊ ʈ 

52381ï2005 çʄʘʪʝʨʠʘʣʳ ʘʙʨʘʟʠʚʥʳʝ. ɿʝʨʥʠʩʪʦʩʪʴ ʠ ʟʝʨʥʦʚʦʡ ʩʦʩʪʘʚ 
ʰʣʠʬʦʚʘʣʴʥʳʭ ʧʦʨʦʰʢʦʚ. ʂʦʥʪʨʦʣʴ ʟʝʨʥʦʚʦʛʦ ʩʦʩʪʘʚʘè, ʚ ʢʦʪʦʨʦʤ ʨʘʟʤʝʨ 

ʟʝʨʝʥ ʦʧʠʩʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ FEPA. 
ɿʝʨʥʠʩʪʦʩʪʴ ʰʣʠʬʧʦʨʦʰʢʦʚ ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ F ʩ ʯʠʩʣʦʤ. ʏʝʤ ʙʦʣʴʰʝ 

ʯʠʩʣʦ, ʪʝʤ ʤʝʣʴʯʝ ʟʝʨʥʦ ʠ ʥʘʦʙʦʨʦʪ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʨʦʡ 
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ʠ ʥʦʚʦʡ ʩʠʩʪʝʤ ʦʙʦʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʡ ʟʝʨʥʠʩʪʦʩʪʠ ʧʨʠʚʝʜʝʥʦ ʚ 
ʪʘʙʣ.1. 

ʊʘʙʣʠʮʘ 1 
ʆʙʦʟʥʘʯʝʥʠʝ ʟʝʨʥʠʩʪʦʩʪʠ 

ʉʪʘʨʦʝ ʅʦʚʦʝ ʉʪʘʨʦʝ ʅʦʚʦʝ 
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ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʘʙʨʘʟʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʦʙʘʚʣʷʶʪ ʩʚʷʟʫʶʱʝʝ 
ʚʝʱʝʩʪʚʦ (ɻʆʉʊ 21445-84). ʉʚʷʟʢʘ ï ʩʦʙʩʪʚʝʥʥʦ ʩʚʷʟʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʠ 

ʥʘʧʦʣʥʠʪʝʣʠ. ʆʪ ʥʝʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʧʨʦʯʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ 
ʟʝʨʝʥ ʚ ʰʣʠʬʦʚʘʣʴʥʦʤ ʢʨʫʛʝ. ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʙʨʘʟʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 
ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʩʚʷʟʦʢ: ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ (ʢʝʨʘʤʠʯʝʩʢʘʷ, 

ʤʘʛʥʝʟʠʘʣʴʥʘʷ, ʩʠʣʠʢʘʪʥʘʷ) ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ (ʙʘʢʝʣʠʪʦʚʘʷ, ʛʣʠʬʪʘʣʝʚʘʷ, 
ʚʫʣʢʘʥʠʪʦʚʘʷ, ʧʦʣʠʚʠʥʠʣʬʦʨʤʘʣʝʚʘʷ ʠ ʜʨ.). ʀʟʤʝʥʝʥʠʷ ʚ ʦʙʦʟʥʘʯʝʥʠʠ 

ʩʚʷʟʦʢ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣ.2. 
 

ʊʘʙʣʠʮʘ 2 
ʆʙʦʟʥʘʯʝʥʠʝ ʩʚʷʟʦʢ 

ʉʚʷʟʢʘ ʉʪʘʨʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʅʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

ɹʘʢʝʣʠʪʦʚʘʷ ɹ B 

ʂʝʨʘʤʠʯʝʩʢʘʷ ʂ V 

ɺʫʣʢʘʥʠʪʦʚʘʷ ɺ R 

 
ʇʨʦʯʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ ʟʝʨʥʘ ʚ ʩʚʷʟʢʝ ʢʨʫʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʚʝʨʜʦʩʪʴ. 

ʕʪʦ ʧʦʥʷʪʠʝ ʧʦ ʩʤʳʩʣʫ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʥʷʪʠʝʤ, 
ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʚʦʡʩʪʚʦ ʤʝʪʘʣʣʘ ʠ ʜʨʫʛʠʭ ʪʚʝʨʜʳʭ ʪʝʣ. ʊʚʝʨʜʦʩʪʴ 

ʘʙʨʘʟʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʩʚʷʟʢʠ ʚʳʨʳʚʘʥʠʶ 
ʘʙʨʘʟʠʚʥʳʭ ʟʝʨʝʥ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʠʭ ʩʠʣ. 

ʇʨʠ ʚʳʙʦʨʝ ʪʚʝʨʜʦʩʪʠ ʘʙʨʘʟʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʯʠʪʳʚʘʶʪ ʬʠʟʠʢʦ-
ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʨʝʙʦʚʘʥʠʝ ʢ 

ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʧʦʚʝʨʭʥʦʩʪʠ. 
ʋʩʪʘʥʦʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʰʢʘʣʘ ʪʚʝʨʜʦʩʪʠ ʘʙʨʘʟʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

(ɻʆʉʊ 19202-80): ɺʄ1 ʠ ɺʄ2 - ʚʝʩʴʤʘ ʤʷʛʢʠʡ; ʄ1, ʄ2, ʄ3 ï ʤʷʛʢʠʡ; ʉ1 ʠ 
ʉ2 ï ʩʨʝʜʥʠʡ; ʉʊ1, ʉʊ2 ʠ ʉʊ3 ï ʩʨʝʜʥʝʪʚʝʨʜʳʡ; ʊ1 ʠ ʊ2 ï ʪʚʝʨʜʳʡ; ɺʊ ï 
ʚʝʩʴʤʘ ʪʚʝʨʜʳʡ; ʏʊ ï ʯʨʝʟʚʳʯʘʡʥʦ ʪʚʝʨʜʳʡ. 

ʇʦʣʫʯʝʥʠʝ ʘʙʨʘʟʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʨʝʙʫʝʤʦʡ ʪʚʝʨʜʦʩʪʠ 
ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʩʦʦʪʥʦʰʝʥʠʝ ʰʣʠʬʟʝʨʥʘ ʠ ʩʚʷʟʢʠ, ʜʘʚʣʝʥʠʝʤ ʧʨʠ 
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ʧʨʝʩʩʦʚʘʥʠʠ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ 
ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʝʪ ɻʆʉʊ ʈ 52587-
2006 çʀʥʩʪʨʫʤʝʥʪ ʘʙʨʘʟʠʚʥʳʡ. ʆʙʦʟʥʘʯʝʥʠʷ ʠ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ 

ʪʚʝʨʜʦʩʪʠè, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʧʠʩʘʥʠʝ ʪʚʝʨʜʦʩʪʠ ʰʣʠʬʦʚʘʣʴʥʳʭ 
ʢʨʫʛʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʀʉʆ. ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ 

ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʧʦ ʩʪʘʨʦʡ ʠ ʧʦ ʥʦʚʦʡ ʩʠʩʪʝʤʘʤ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ.3. 
ʊʘʙʣʠʮʘ 3 

ʉʪʘʨʦʝ ʅʦʚʦʝ ʉʪʘʨʦʝ ʅʦʚʦʝ 
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ʇʦʜ ʩʪʨʫʢʪʫʨʦʡ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʰʣʠʬʤʘʪʝʨʠʘʣʘ, 
ʩʚʷʟʢʠ ʠ ʧʦʨ ʚ ʘʙʨʘʟʠʚʥʦʤ ʠʥʩʪʨʫʤʝʥʪʝ. ʉʪʨʫʢʪʫʨʘ ʘʙʨʘʟʠʚʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 
ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ, ʚʳʨʘʞʝʥʥʦʤ ʚ ʧʨʦʮʝʥʪʘʭ. ʉʪʨʫʢʪʫʨʘ ʢʨʫʛʘ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʥʦʤʝʨʦʤ ʦʪ 0 ʜʦ 20. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘ ʦʜʠʥ ʥʦʤʝʨ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʤ ʟʝʨʝʥ 
ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 2%, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʝʨʥʘʤʠ ʠ ʨʘʟʤʝʨ ʦʪʜʝʣʴʥʳʭ ʧʦʨ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ. 
ʉʪʨʫʢʪʫʨʘ ʥʘʟʳʚʘʝʪʩʷ ʧʣʦʪʥʦʡ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʠʥʩʪʨʫʤʝʥʪʝ56-62% 

ʟʝʨʥʘ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ, ʩʨʝʜʥʝʡ ʧʨʠ ʦʙʲʝʤʝ ʟʝʨʥʘ 46-54% ʠ ʦʪʢʨʳʪʦʡ ʧʨʠ 
38-44%. ʆʪʢʨʳʪʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʣʫʯʰʝʛʦ ʦʪʚʦʜʘ 

ʩʥʠʤʘʝʤʦʡ ʩʪʨʫʞʢʠ, ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʝʝ ʞʝʩʪʢʠʤʠ ʨʝʞʠʤʘʤʠ, 
ʩʦʟʜʘʝʪ ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ, ʫʤʝʥʴʰʘʝʪ ʦʧʘʩʥʦʩʪʴ 
ʟʘʩʘʣʠʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠʞʦʛʦʚ ʰʣʠʬʫʝʤʦʡ ʜʝʪʘʣʠ. 

ʅʦ ʠʥʩʪʨʫʤʝʥʪ ʙʦʣʴʰʝ ʠʟʥʘʰʠʚʘʝʪʩʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʰʝʨʦʭʦʚʘʪʦʩʪʴ 
ʰʣʠʬʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɸʙʨʘʟʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩ ʧʣʦʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʜʦʚʦʜʦʯʥʳʭ ʨʘʙʦʪ ʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 
ʥʫʞʥʦ ʜʦʣʴʰʝ ʩʦʭʨʘʥʠʪʴ ʧʨʦʬʠʣʴ ʢʨʫʛʘ. ɺʳʙʦʨ ʩʪʨʫʢʪʫʨʳ ʘʙʨʘʟʠʚʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʚʦʡʩʪʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 
ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʙʨʘʟʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʤʠʥʠʤʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʰʣʠʬʦʚʘʣʴʥʳʝ ʢʨʫʛʠ 

(ɻʆʉʊ 2424-83) ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʪʨʝʭ ʢʣʘʩʩʦʚ ʪʦʯʥʦʩʪʠ: ɸɸ, ɸ ʠ ɹ. ʂʘʞʜʳʡ 
ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʜʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘʨʫʞʥʳʭ, 

ʚʥʫʪʨʝʥʥʠʭ ʠ ʪʦʨʮʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠʭ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, 
ʟʝʨʥʦʚʳʤ ʩʦʩʪʘʚʦʤ, ʥʘʣʠʯʠʝʤ ʩʢʦʣʦʚ, ʪʨʝʱʠʥ ʠ ʨʘʢʦʚʠʥ. ʅʘʠʙʦʣʴʰʘʷ 
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ʪʦʯʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʫʛʘʤ ʢʣʘʩʩʘ ɸɸ. ʊʘʢʠʝ ʢʨʫʛʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʧʨʝʮʠʟʠʦʥʥʦʤ ʰʣʠʬʦʚʘʥʠʠ ʚʳʩʦʢʦʪʦʯʥʳʭ ʜʝʪʘʣʝʡ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ʂʣʘʩʩ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ 

ʪʦʯʥʦʩʪʠ ʢʨʫʛʘ: ʜʣʷ ʢʨʫʛʦʚ ʢʣʘʩʩʘ ɸɸ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʢʣʘʩʩʫ 1; ʜʣʷ ʢʨʫʛʦʚ ʢʣʘʩʩʘ ɸ - 1 ʠ 2; ʜʣʷ ʢʨʫʛʦʚ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ ɹ ï 3 ʠ 4. 

ʅʘʠʤʝʥʴʰʘʷ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʣʘʩʩʫ 1, ʥʘʠʙʦʣʴʰʘʷ ï 
ʢʣʘʩʩʫ 4. ʆʩʦʙʝʥʥʦ ʚʘʞʝʥ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʨʘʙʦʪʝ ʢʨʫʛʘ ʥʘ 

ʧʦʚʳʰʝʥʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʨʠ ʩʢʦʨʦʩʪʥʦʤ ʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤ ʰʣʠʬʦʚʘʥʠʠ. 
ʅʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ ʢʨʫʛʦʚ ʚʳʟʳʚʘʝʪ ʚʠʙʨʘʮʠʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ, ʩʥʠʞʝʥʠʝ 

ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
ʇʦʵʪʦʤʫ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ ʢʨʫʛʦʚ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ 

ʢʘʯʝʩʪʚʘ. 
ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 52781-2007 ʩ 01.01.2009 ʛʦʜʘ ʚʚʝʜʝʥʘ ʥʦʚʘʷ 

ʤʘʨʢʠʨʦʚʢʘ ʢʨʫʛʦʚ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʕʪʘ ʤʘʨʢʠʨʦʚʢʘ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʧʦ ʘʙʨʘʟʠʚʘʤ. ʇʨʝʞʥʠʡ ɻʆʉʊ 
2424-83 ʩ 01.01.2009 ʛʦʜʘ ʫʪʨʘʪʠʣ ʩʠʣʫ. ʀʟʤʝʥʝʥʠʷ ʚ ʤʘʨʢʠʨʦʚʢʝ ʢʨʫʛʦʚ 

ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣ. 4. 
ʊʘʙʣʠʮʘ 4 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʆʉʊ 

2424-83 52781-2007 

ʊʠʧ (ʬʦʨʤʘ ʢʨʫʛʘ) 1 1 

ʈʘʟʤʝʨʳ, ʤʤ 350*40*127 350*40*127 

ʐʣʠʬʦʚʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ 24ɸ 24ɸ 

ɿʝʨʥʠʩʪʦʩʪʴ, ʠʥʜʝʢʩ ʟʝʨʥʠʩʪʦʩʪʠ 50ʇ F36 

ʊʚʝʨʜʦʩʪʴ ʉʊ2 P 

ʉʪʨʫʢʪʫʨʘ 5 5 

ʉʚʷʟʢʘ  ɹ B 

ʈʘʙʦʯʘʷ ʩʢʦʨʦʩʪʴ, ʤ/ʩ 63 63 

ʂʣʘʩʩ ʪʦʯʥʦʩʪʠ ɸ - 

ʂʣʘʩʩ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ 2 ʢʣ. 2 ʢʣ. 

 

ɸʙʨʘʟʠʚʥʳʝ ʢʨʫʛʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʦʡ ʪʠʧʦʚ ʠ ʨʘʟʤʝʨʦʚ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʙʦʪʢʠ, ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʜʝʪʘʣʠ, ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʥʝʝ, ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʉʉʉʈ, ʪʠʧʳ ʘʙʨʘʟʠʚʥʦʛʦ 
ʠʥʩʪʨʫʤʝʥʪʘ ʦʙʦʟʥʘʯʘʣʠ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ, ʥʝʩʫʱʠʤʠ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ, ʥʘʧʨʠʤʝʨ: ʇʇ ï ʧʨʷʤʦʡ ʧʨʦʬʠʣʴ; ʇɺ ï ʧʣʦʩʢʠʡ ʩ 
ʚr ʪʦʯʢʦʡ ʠ ʪ.ʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʀʉʆ. ʊʠʧ 1 ï ʰʣʠʬʦʚʘʣʴʥʳʡ 
ʢʨʫʛ ʧʨʷʤʦʛʦ ʧʨʦʬʠʣʷ, 2 ï ʢʦʣʴʮʝʚʦʡ ʠ ʪ.ʜ. 
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ʄʘʨʢʠʨʦʚʢʘ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʭ 
ʵʢʩʧʣʫʘʪʘʮʠʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʣʠʬʦʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʥʘʥʦʩʷʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʝʛʦ ʪʦʨʮʝʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʵʪʠʢʝʪʢʫ. 
ʇʝʨʝʭʦʜ ʥʘ ʤʘʨʢʠʨʦʚʢʫ ʢʨʫʛʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʧʦʟʚʦʣʠʣʦ ʥʘʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʩʪʘʪʴ 
ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʳʤʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʘʙʨʘʟʠʚʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ. 
 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
 

1. ʄʘʢʘʨʦʚ ɺ.ʌ. ɺʳʙʦʨ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʘʙʨʘʟʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 
ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʰʣʠʬʦʚʘʥʠʷ ʟʘʛʦʪʦʚʦʢ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ / ɺ.ʌ. ʄʘʢʘʨʦʚ. ï ʉʪʘʨʳʡ ʆʩʢʦʣ: ʊʅʊ, 2011. ï 276 ʩ. 
2. ʅʠʢʠʬʦʨʦʚ ʀ.ʇ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʰʣʠʬʦʚʘʥʠʷ ʠ ʘʙʨʘʟʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ: ʤʦʥʦʛʨʘʬʠʷ / ʀ.ʇ. ʅʠʢʠʬʦʨʦʚ.ï ʉʪʘʨʳʡ ʆʩʢʦʣ: ʊʅʊ, 2012.ï560 
ʩ. 
3. ʌʝʣʴʜʰʪʝʡʥ ɽ.ʕ. ʈʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ. ʕʢʩʧʣʫʘʪʘʮʠʷ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / 
ɽ.ʕ. ʌʝʣʴʜʰʪʝʡʥ, ʄ.ɸ. ʂʦʨʥʠʝʚʠʯ. ï ʄʠʥʩʢ : ʅʦʚʦʝ ʟʥʘʥʠʝ ; ʄ.: ʀʅʌʈɸ-
ʄ, 2012. ï 256 ʩ. 
 

ʕʃɽʂʊʈʆʊʈʀʄʄɽʈ 

ʇʘʣʴʰʠʥ ɸ.ɸ., ʩʪʫʜʝʥʪ, ʊʨʝʪʥʠʢʦʚ ɸ.ɸ., ʩʪʫʜʝʥʪ, ʇʘʨʘʤʳʛʠʥ ʀ.ʈ., 
ʩʪʫʜʝʥʪ, ʅʠʢʠʪʠʥ ʄ.ɸ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʉʄ, 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 
 

ʀʟʚʝʩʪʥʳ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʢʦʰʝʥʠʷ ʪʨʘʚʳ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ, 
ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ, ʙʝʥʟʠʥʦʚʳʝ, ʪʨʠʤʤʝʨʳ. ʕʣʝʢʪʨʦʪʨʠʤʤʝʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʦʱʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʨʘʙʦʪʘʶʱʠʡ ʦʪ ʩʝʪʠ ʠʣʠ ʦʪ 
ʘʢʢʫʤʫʣʷʪʦʨʘ. ɼʚʠʛʘʪʝʣʴ ʵʣʝʢʪʨʦʪʨʠʤʤʝʨʘ ʫʩʪʘʥʦʚʣʝʥ ʚ ʧʨʦʯʥʳʡ 
ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʢʦʨʧʫʩ. ʆʪ ʢʦʨʧʫʩʘ ʦʪʭʦʜʠʪ ʜʣʠʥʥʘʷ ʨʘʟʙʦʨʥʘʷ ʪʨʫʙʢʘ, 

ʠʟʛʦʪʦʚʣʝʥʥʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʣʝʛʢʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʧʣʘʚʘ. ɺʥʫʪʨʠ 
ʵʪʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʪʨʫʙʢʠ ʟʘʢʣʶʯʝʥ ʪʨʦʩ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʧʝʨʝʜʘʶʱʠʝ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʪ ʜʚʠʛʘʪʝʣʷ ʢ ʛʦʣʦʚʢʝ ʵʣʝʢʪʨʦʪʨʠʤʤʝʨʘ, ʚ ʢʦʪʦʨʦʡ 
ʫʩʪʘʥʦʚʣʝʥʘ ʢʘʪʫʰʢʘ ʩ ʣʝʩʢʦʡ. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʥʘ ʛʦʣʦʚʢʝ 

ʨʘʩʧʦʣʦʞʝʥ ʟʘʱʠʪʥʳʡ ʧʣʘʩʪʤʘʩʩʦʚʳʡ ʢʦʞʫʭ. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 
ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʪʦʢʘ ʪʨʘʚʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ. ʇʨʠ ʨʘʙʦʪʝ 

ʵʣʝʢʪʨʦʪʨʠʤʤʝʨʘ ʩʢʦʰʝʥʥʘʷ ʪʨʘʚʘ ʚʳʛʣʷʜʠʪ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʢʫʩʦʯʢʦʚ, 
ʢʦʪʦʨʳʝ ʧʨʠʣʠʧʘʶʪ ʢ ʢʦʞʫʭʫ.  

ɿʘʱʠʪʥʳʡ ʢʦʞʫʭ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ. ʆʥ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʪʷʞʝʣʳʤ, ʢʦʛʜʘ ʥʘ ʥʝʛʦ ʚʥʫʪʨʠ ʣʠʧʥʝʪ ʪʨʘʚʘ. ʋʙʠʨʘʪʴ ʵʪʫ ʪʨʘʚʫ ʦʯʝʥʴ 

ʩʣʦʞʥʦ ʠ ʪʨʫʜʦʝʤʢʦ. ʕʪʦ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʩʷ ʵʪʘ ʤʘʩʩʘ ʜʝʨʞʠʪʩʷ 
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ʥʘ ʤʘʣʝʥʴʢʦʤ ʧʣʘʩʪʤʘʩʩʦʚʦʤ ʢʦʣʴʮʝ, ʟʘʢʨʝʧʣʝʥʥʦʤ  ʢ ʵʣʝʢʪʨʦʪʨʠʤʤʝʨʫ. 

ʏʪʦ ʤʦʞʝʪ ʧʨʠʚʝʟʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʢʦʣʴʮʘ ʢʦʞʫʭʘ.  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩ. 1. 

 

 

ʈʠʩ. 1. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʵʣʝʢʪʨʦʪʨʠʤʤʝʨʘ: 

1-ʛʨʝʙʸʥʢʘ, 2-ʦʛʨʘʞʜʝʥʠʝ, 3-ʬʣʘʥʝʮ, , 4-ʣʝʩʢʘ, 5-ʢʘʪʫʰʢʘ. 

 

ʆʥʦ ʩʦʩʪʦʠʪ ʠʟ ʛʨʝʙʸʥʢʠ 1, ʢ ʢʦʪʦʨʦʡ ʧʨʠʢʨʫʯʠʚʘʝʪʩʷ ʦʛʨʘʞʜʝʥʠʝ 2 ʥʘ 

ʯʝʪʳʨʝ ʙʦʣʪʘ ʩ ʛʘʡʢʘʤʠ. ɺ ʛʨʝʙʝʥʢʝ 1 ʚʳʧʦʣʥʝʥʳ ʜʚʘ ʦʪʚʝʨʩʪʠʷ. ʆʥʠ 

ʩʣʫʞʘʪ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʛʨʝʙʝʥʢʠ 1 ʠ ʦʛʨʘʞʜʝʥʠʷ 2 ʩ ʬʣʘʥʮʝʤ 3. ʌʣʘʥʝʮ 3 

ʥʝʧʦʜʚʠʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʢʦʨʧʫʩʝ ʵʣʝʢʪʨʦʪʨʠʤʤʝʨʘ ʠ ʚ ʥʝʛʦ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʪʫʰʢʘ 5 ʩ ʣʝʩʢʦʡ 4.  

 ʈʘʙʦʪʘʝʪ ʫʩʪʨʦʡʩʪʚʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʕʣʝʢʪʨʦʪʨʠʤʤʝʨ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʟʘʟʦʨʦʤ ʢ ʟʝʤʣʝ ʠ ʧʝʨʝʤʝʱʘʝʪʩʷ  ʚʧʝʨʝʜ. ʊʨʘʚʘ ʚʭʦʜʠʪ ʚ 

ʧʘʟʳ ʛʨʝʙʝʥʢʠ. ɺʢʣʶʯʘʝʪʩʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ. ɺʨʘʱʝʥʠʝ ʷʢʦʨʷ ʧʝʨʝʜʘʝʪʩʷ 

ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ ʪʨʦʩ ʥʘ ʢʘʪʫʰʢʫ 5. ʂʘʪʫʰʢʘ 5 ʩʦʚʝʨʰʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ. ʃʝʩʢʘ 4 ʚʨʘʱʘʝʪʩʷ ʠ ʩʨʝʟʘʝʪ ʪʨʘʚʫ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʘʟʘʭ 

ʛʨʝʙʝʥʢʠ 1. ʉʢʦʰʝʥʥʘʷ ʪʨʘʚʘ ʫʧʠʨʘʝʪʩʷ ʚ ʦʛʨʘʞʜʝʥʠʝ 2 ʠ ʧʣʘʚʥʦ 

ʩʢʘʪʳʚʘʝʪʩʷ ʥʘ ʟʝʤʣʶ. ʆʙʨʘʟʫʝʪʩʷ ʩʢʦʰʝʥʥʳʡ ʚʘʣʠʢ. ɺʳʩʦʭʰʘʷ ʪʨʘʚʘ 

ʘʢʢʫʨʘʪʥʦ ʫʙʠʨʘʝʪʩʷ ʛʨʘʙʣʷʤʠ.  

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʙʦʨʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʤʝʪʘʣʣʝ. 
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ʈʠʩ. 2. ʋʩʪʨʦʡʩʪʚʦ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʤʝʪʘʣʣʝ  
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ʈʠʩ. 3. ʆʙʱʠʡ ʚʠʜ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʥʠʞʘʝʪʩʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ. 

 
çʃʋʅʆʍʆɼ - ʅʊè: ʀʉʊʆʈʀʗ ʉʆɿɼɸʅʀʗ ʀ ʇʆɼɻʆʊʆɺʂɸ ʂ 

ɿɸʇʋʉʂʋ 
(ʇʆʉʃɸʅʀɽ ɾʀʊɽʃʗʄ ʇʃɸʅɽʊʓ ɿɽʄʃʗ) 

 
ɸʥʜʨʝʷʩ ɸ. ɸ., ɻʝʨʘʩʠʤʦʚ ɸ. ʄ., ɼʳʣʜʠʥ ɺ. ʉ., ʢʫʨʩʘʥʪʳ ʣʘʙʦʨʘʪʦʨʠʠ 

çʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘè 
ʎʝʥʪʨʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʤʦʣʦʜʝʞʠ 

ʌʂʇ çʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʧʳʪʘʥʠʷ ʤʝʪʘʣʣʦʚè 
 

ɼʚʘʜʮʘʪʳʡ ʚʝʢ ʦʟʥʘʤʝʥʦʚʘʣʩʷ ʩʦʙʳʪʠʝʤ ʦʛʨʦʤʥʦʛʦ ʟʥʘʯʝʥʠʷ: ʚʧʝʨʚʳʝ 

ʚ ʧʷʪʠʜʝʩʷʪʳʭ ʛʦʜʘʭ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʳʰʣʦ ʚ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʉ 
ʪʝʭ ʧʦʨ ʧʨʦʜʦʣʞʘʝʪʩʷ ʤʝʪʦʜʠʯʥʦʝ ʠʟʫʯʝʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʢʦʩʤʦʩʘ, 
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ʨʘʩʰʠʨʷʝʪʩʷ ʬʨʦʥʪ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʩʤʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ ʚʩʝ 
ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʫʞʜ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ 

ʟʘʱʠʪʳ ʧʨʠʨʦʜʳ ɿʝʤʣʠ. 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʜʘʣʴʰʝ ʙʫʜʝʪ ʨʘʩʰʠʨʷʪʴ ʩʬʝʨʫ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʦʩʤʦʩʝ ʠ ʚʩʝ ʙʦʣʴʰʝ ʦʩʚʘʠʚʘʪʴ ʝʛʦ: ʧʦʩʳʣʘʪʴ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʠ ʵʢʩʧʝʜʠʮʠʠ ʩ ʣʶʜʴʤʠ ʢ ʨʘʟʣʠʯʥʳʤ ʧʣʘʥʝʪʘʤ, ʠʭ 

ʩʧʫʪʥʠʢʘʤ ʠ ʢ ʜʨʫʛʠʤ ʢʦʩʤʠʯʝʩʢʠʤ ʪʝʣʘʤ. ɺʦʟʤʦʞʥʦ, ʩʦʟʜʘʚʘʪʴ ʮʝʣʳʝ 
ʧʦʩʝʣʝʥʠʷ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʙʣʠʞʘʡʰʝʡ ʥʘʰʝʡ ʩʦʩʝʜʢʝ ï ʃʫʥʝ), ʘ 

ʤʦʞʝʪ ʙʳʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʧʫʪʥʠʢʠ ʠ ʧʣʘʥʝʪʳ ʩ ʙʘʟʘʤʠ ʜʣʷ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ! 

ɺ ʵʪʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʝʟʘʤʝʥʠʤʳʤʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʢʘʞʫʪʩʷ 
ʧʣʘʥʝʪʦʭʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʦ ʚʥʝʰʥʝʤʫ ʦʙʣʠʢʫ, ʥʦ ʧʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ. 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʠʟʣʦʞʠʪʴ ʩʚʦʶ ʠʩʪʦʨʠʶ ʩʦʟʜʘʥʠʷ 

ʃʫʥʦʭʦʜʘ-ʅʊ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʦʙʦʩʥʦʚʘʥʠʷ ʠʜʝʠ, ʚʜʦʭʥʦʚʠʚʰʝʡ ʥʘʩ ʥʘ 
ʢʨʦʧʦʪʣʠʚʳʡ ʪʨʫʜ, ʟʘʢʘʥʯʠʚʘʷ ʧʝʨʝʞʠʚʘʥʠʷʤʠ ʧʨʝʜʩʪʘʨʪʦʚʦʛʦ ʜʥʷ. 
ʅʘʰʘ ʠʩʪʦʨʠʷ ʧʦʩʚʷʱʘʝʪʩʷ ʚʩʝʤ ʧʦʪʦʤʢʘʤ ʠ ʞʠʪʝʣʷʤ ʧʣʘʥʝʪʳ ɿʝʤʣʷ, 

ʢʦʪʦʨʳʤ ʧʦʩʯʘʩʪʣʠʚʠʪʩʷ ʫʚʠʜʝʪʴ ʢʦʩʤʦʩ ʠ ʥʘʰʫ ʧʣʘʥʝʪʫ ʯʝʨʝʟ ʩʦʪʥʠ ʠ 
ʪʳʩʷʯʠ ʣʝʪ ʧʦʩʣʝ ʥʘʩ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʤʳ ʩ ʢʦʤʘʥʜʦʡ ʨʝʰʠʣʠ ʚʳʷʩʥʠʪʴ ʢʘʢʠʝ 
ʧʣʘʥʝʪʦʭʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʥʘ ʃʫʥʝ, ʘ ʪʘʢʞʝ ʫʟʥʘʪʴ 

ʧʨʝʜʳʜʫʱʠʝ ʚʝʨʩʠʠ ʠ ʤʦʜʝʣʠ. ɺʦʪ ʯʪʦ ʥʘʤ ʫʜʘʣʦʩʴ ʩʦʙʨʘʪʴ. 
ʃʫʥʦʭʦʜ ï ʥʘʟʝʤʥʘʷ ʩʘʤʦʭʦʜʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʧʝʨʝʜʚʠʞʝʥʠʡ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ. ʃʫʥʦʭʦʜ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴʩʷ ʢʘʢ 
ʚʦʜʠʪʝʣʝʤ ʥʘ ʙʦʨʪʫ, ʪʘʢ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ (ʥʘʧʨʠʤʝʨ, ʩ ɿʝʤʣʠ), ʠʣʠ ʙʳʪʴ 

ʣʫʥʥʳʤ ʩʘʤʦʭʦʜʥʳʤ ʨʦʙʦʪʦʤ. ʗʨʢʠʡ ʧʨʠʤʝʨ: çʃʫʥʦʭʦӢʜè (çʇʨʦʝʢʪ ɽ-8è) ï 
ʩʝʨʠʷ ʩʦʚʝʪʩʢʠʭ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʝʤʳʭ ʩʘʤʦʭʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ-

ʧʣʘʥʝʪʦʭʦʜʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʃʫʥʳ [1, 2]. 
ʃʫʥʦʭʦʜ-0 - ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʣʫʥʦʭʦʜ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʣ ʩʪʘʪʴ 

ʧʝʨʚʳʤ. ʅʘ ʃʫʥʫ ʥʝ ʧʨʠʙʳʣ ʚʩʣʝʜʩʪʚʠʝ ʥʝʫʜʘʯʥʦʛʦ ʩʪʘʨʪʘ ʨʘʢʝʪʳ-

ʥʦʩʠʪʝʣʷ ʩ ʘʧʧʘʨʘʪʦʤ ɽ-8 ˉ 201 19 ʬʝʚʨʘʣʷ 1969 ʛʦʜʘ. ʇʨʠʯʠʥʘ ʘʚʘʨʠʠ - 
ʨʘʟʨʫʰʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʪʝʢʘʪʝʣʷ ʈʅ; 
ʃʫʥʦʭʦʜ-1 - ʧʝʨʚʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʣʫʥʦʭʦʜ, ʙʣʘʛʦʧʦʣʫʯʥʦ 

ʜʦʩʪʘʚʣʝʥʥʳʡ ʥʘ ʃʫʥʫ ʠ ʚʳʧʦʣʥʠʚʰʠʡ ʥʘ ʃʫʥʝ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. 

ɼʦʩʪʘʚʣʝʥ ʥʘ ʃʫʥʫ 17 ʥʦʷʙʨʷ1970 ʛʦʜʘ ʩʦʚʝʪʩʢʠʤ ʣʫʥʥʳʤ ʢʦʨʘʙʣʝʤ-
ʘʚʪʦʤʘʪʦʤ ʃʫʥʘ-17 (ɽ-8 ˉ 203), ʩʪʘʨʪʦʚʘʚʰʠʤ 10 ʥʦʷʙʨʷ 1970 ʛʦʜʘ; 
ʃʫʥʦʭʦʜ-2 - ʚʪʦʨʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʣʫʥʦʭʦʜ. ɼʦʩʪʘʚʣʝʥ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʃʫʥʳ 16 ʷʥʚʘʨʷ 1973 ʛʦʜʘ ʩʦʚʝʪʩʢʠʤ ʣʫʥʥʳʤ ʢʦʨʘʙʣʝʤ-

ʘʚʪʦʤʘʪʦʤ ʃʫʥʘ-21 (ɽ-8 ˉ 204), ʩʪʘʨʪʦʚʘʚʰʠʤ 11 ʷʥʚʘʨʷ 1973 ʛʦʜʘ; 
ʃʫʥʦʭʦʜ-3 - ʪʨʝʪʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʣʫʥʦʭʦʜ. ɼʦʣʞʝʥ ʙʳʣ ʙʳʪʴ 

ʜʦʩʪʘʚʣʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʃʫʥʳ ʚ 1977 ʛʦʜʫ ʩʦʚʝʪʩʢʠʤ ʣʫʥʥʳʤ ʢʦʨʘʙʣʝʤ-
ʘʚʪʦʤʘʪʦʤ ʃʫʥʘ-25 (ʟʘʧʫʩʢ ʥʝ ʩʦʩʪʦʷʣʩʷ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʝʡʩʪʚʫʶʱʠʡ ʵʢʟʝʤʧʣʷʨ ʥʘʭʦʜʠʪʩʷ ʚ ʤʫʟʝʝ ʅʇʆ ʠʤʝʥʠ ʉ. ɸ. ʃʘʚʦʯʢʠʥʘ 
[3,4,5]. 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%BE%D1%85%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/19_%D1%84%D0%B5%D0%B2%D1%80%D0%B0%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/1969_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%BE%D1%85%D0%BE%D0%B4-1
https://ru.wikipedia.org/wiki/17_%D0%BD%D0%BE%D1%8F%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/17_%D0%BD%D0%BE%D1%8F%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%B0-17
https://ru.wikipedia.org/wiki/10_%D0%BD%D0%BE%D1%8F%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/1970_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%BE%D1%85%D0%BE%D0%B4-2
https://ru.wikipedia.org/wiki/16_%D1%8F%D0%BD%D0%B2%D0%B0%D1%80%D1%8F
https://ru.wikipedia.org/wiki/1973_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%B0-21
https://ru.wikipedia.org/wiki/11_%D1%8F%D0%BD%D0%B2%D0%B0%D1%80%D1%8F
https://ru.wikipedia.org/wiki/1973_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%BE%D1%85%D0%BE%D0%B4-3
https://ru.wikipedia.org/wiki/1977_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BD%D0%B0-25
https://ru.wikipedia.org/wiki/%D0%9D%D0%9F%D0%9E_%D0%B8%D0%BC%D0%B5%D0%BD%D0%B8_%D0%A1._%D0%90._%D0%9B%D0%B0%D0%B2%D0%BE%D1%87%D0%BA%D0%B8%D0%BD%D0%B0
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ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʝʪʩʢʦʡ ʣʫʥʥʦ-ʧʦʩʘʜʦʯʥʦʡ ʧʠʣʦʪʠʨʫʝʤʦʡ 
ʧʨʦʛʨʘʤʤʳ ʅ-1-ʃ3 ʚ ʵʢʩʧʝʜʠʮʠʷʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʣʫʥʦʭʦʜʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʟʘʨʘʥʝʝ ʜʝʪʘʣʴʥʦ 
ʦʙʩʣʝʜʦʚʘʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʨʘʡʦʥ ʧʦʩʘʜʢʠ ʣʫʥʥʦʛʦ ʢʦʨʘʙʣʷ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʥʷʪʴ ʨʦʣʴ ʨʘʜʠʦʤʘʷʢʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʘʜʢʠ ʧʠʣʦʪʠʨʫʝʤʦʛʦ 
ʢʦʨʘʙʣʷ ʚ ʚʳʙʨʘʥʥʦʝ ʤʝʩʪʦ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʧʝʨʝʜ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ 

ʚʳʩʘʜʢʠ ʢʦʩʤʦʥʘʚʪʘ ʥʘ ʃʫʥʫ ʙʫʜʫʪ ʦʪʧʨʘʚʣʝʥʳ ʜʚʘ ʣʫʥʦʭʦʜʘ ʜʣʷ ʚʳʙʦʨʘ 
ʦʩʥʦʚʥʦʛʦ ʠ ʟʘʧʘʩʥʦʛʦ ʨʘʡʦʥʦʚ ʧʨʠʣʫʥʝʥʠʷ. ɺ ʟʘʧʘʩʥʦʡ ʨʘʡʦʥ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʦʣʞʥʘ ʙʳʣʘ ʩʝʩʪʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʨʝʟʝʨʚʥʘʷ 
ʙʝʩʧʠʣʦʪʥʘʷ ʣʫʥʥʘʷ ʢʘʙʠʥʘ. ɺ ʦʩʥʦʚʥʦʤ ʨʘʡʦʥʝ ʧʨʠʣʫʥʠʣʘʩʴ ʙʳ ʣʫʥʥʘʷ 

ʢʘʙʠʥʘ ʩ ʢʦʩʤʦʥʘʚʪʦʤ. ʆʩʥʦʚʥʦʡ ʨʝʞʠʤ ʧʦʩʘʜʢʠ ʣʫʥʥʦʡ ʢʘʙʠʥʳ 
ʧʨʝʜʧʦʣʘʛʘʣʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ - ʥʘ ʨʘʜʠʦʤʘʷʢ ʣʫʥʦʭʦʜʘ. ɽʩʣʠ ʞʝ ʧʨʠ 

ʧʦʩʘʜʢʝ ʦʩʥʦʚʥʦʡ ʣʫʥʥʳʡ ʢʦʨʘʙʣʴ ʧʦʣʫʯʘʣ ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ 
ʧʦʟʚʦʣʠʣʠ ʙʳ ʝʤʫ ʩʪʘʨʪʦʚʘʪʴ ʩ ʃʫʥʳ, ʪʦ ʢʦʩʤʦʥʘʚʪ ʜʦʣʞʝʥ ʙʳʣ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʣʫʥʦʭʦʜʦʚ ʜʣʷ ʧʦʝʟʜʢʠ ʢ ʨʝʟʝʨʚʥʦʡ ʣʫʥʥʦʡ 
ʢʘʙʠʥʝ. ʂʦʩʤʦʥʘʚʪ ʪʘʢʞʝ ʤʦʛ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʫʥʦʭʦʜ ʢʘʢ ʪʨʘʥʩʧʦʨʪ ʜʣʷ 
ʩʝʙʷ ʠ ʧʝʨʝʤʝʱʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘ ʪʘʢʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʤ 

ʣʫʥʦʭʦʜʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʤʝʪʴ ʟʘʧʘʩ ʢʠʩʣʦʨʦʜʘ, ʨʘʟʲʸʤʳ ʜʣʷ ʰʣʘʥʛʦʚ 
ʣʫʥʥʦʛʦ ʩʢʘʬʘʥʜʨʘ, ʤʝʩʪʦ ʢʦʩʤʦʥʘʚʪʘ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʢʠ ʩ 

ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʘʧʧʘʨʘʪʘ. 
ʀʟʫʯʠʚ ʤʘʪʝʨʠʘʣ, ʤʳ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʮʝʣʴ ʠ ʥʘʤʝʪʠʣʠ ʟʘʜʘʯʠ ʩʚʦʝʡ 

ʨʘʙʦʪʳ. 
ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʃʫʥʦʭʦʜʘ - ʅʊ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ. 
ɿʘʜʘʯʠ: 

- ʀʟʫʯʠʪʴ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʃʫʥʦʭʦʜʘ ï ʅʊ; 

- ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʥʘ ʃʫʥʝ; 

- ɺʳʚʝʩʪʠ ʢʨʠʪʝʨʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʫʥʦʭʦʜʘ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ 
ʨʘʙʦʪʳ ʧʦ ʟʘʜʘʥʠʷʤ; 

- ʉʦʟʜʘʪʴ ʤʦʜʝʣʴ ʃʫʥʦʭʦʜ - ʅʊ; 

- ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʥʘʣʦʛʠ; 

- ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ  ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʣʫʥʦʭʦʜʘ. 

 çʃʫʥʦʭʦʜ - ʅʊè ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʩʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 
ʠʥʞʝʥʝʨʘ-ʠʩʧʳʪʘʪʝʣʷ ʃʦʛʫʥʦʚʘ ɼ. ɺ. ʚ ʎʝʥʪʨʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʪʚʦʨʯʝʩʪʚʘ ʤʦʣʦʜʝʞʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʘʟʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 
çʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʧʳʪʘʥʠʷ ʤʝʪʘʣʣʦʚè (ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ, 

ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ʕʪʦʡ ʞʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʣʘ ʧʦʨʫʯʝʥʘ ʨʘʟʨʘʙʦʪʢʘ 
ʩʘʤʦʭʦʜʥʦʛʦ ʰʘʩʩʠ ʩ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʠ ʩʠʩʪʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ. 
ʕʩʢʠʟʥʳʡ ʧʨʦʝʢʪ ʣʫʥʦʭʦʜʘ ʙʳʣ ʫʪʚʝʨʞʜʸʥ ʟʠʤʦʡ 2015 ʛʦʜʘ. ʂ ʢʦʥʮʫ 

2016 ʛʦʜʘ ʙʳʣʘ ʛʦʪʦʚʘ ʚʩʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʄʘʩʩʘ, ʨʘʟʤʝʨʳ 
ʠ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʟʜʘʚʘʝʤʦʛʦ ʣʫʥʦʭʦʜʘ ʙʳʣʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ: 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʃʫʥʳ; 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%BB%D1%83%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%BB%D1%83%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D-1
https://ru.wikipedia.org/wiki/%D0%9B3_(%D0%BA%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BE%D1%80%D0%B0%D0%B1%D0%BB%D1%8C)
https://ru.wikipedia.org/w/index.php?title=%D0%AD%D1%81%D0%BA%D0%B8%D0%B7%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/wiki/1967_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D0%BE%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F
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- ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʥʘ ʫʜʘʣʝʥʥʳʭ ʥʝʙʝʩʥʳʭ ʪʝʣʘʭ 
(ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ, ʨʘʟʤʝʨ ʚʘʣʫʥʦʚ, 
ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʦ ʜʘʥʥʳʤ ʜʘʪʯʠʢʦʚ ʧʨʦʢʣʘʜʳʚʘʪʴ ʩʝʙʝ ʧʫʪʴ. 

ʂ ʩʝʨʝʜʠʥʝ 2017 ʛʦʜʘ ʧʨʦʝʢʪ ʧʦʜʦʰʝʣ ʢ ʬʠʥʘʣʴʥʦʤʫ ʟʘʚʝʨʰʝʥʠʶ, ʥʦ 
ʫʞʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺʳʥʜʳʰʝʚʘ ɸ. ʄ. 
ʉʦʩʪʘʚ ʢʦʤʘʥʜʳ: 

ʢʦʤʘʥʜʠʨ ï ɻʝʨʘʩʠʤʦʚ ɸʥʘʪʦʣʠʡ; 
ʰʪʫʨʤʘʥ ï ɸʥʜʨʝʷʩ ɸʥʘʪʦʣʠʡ; 

ʙʦʨʪʠʥʞʝʥʝʨ ï ɼʳʣʜʠʥ ɺʷʯʝʩʣʘʚ. 
 

ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 
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ʂʦʥʩʪʨʫʢʮʠʷ ʛʫʩʝʥʠʮ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʚʠʞʝʥʠʝ ʚʩʝʡ ʪʝʣʝʞʢʠ, ʢʘʢ ʚ 
ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʛʫʩʝʥʠʮʳ, ʪʘʢ ʠ ʚ ʰʘʛʘʶʱʝʤ 

ʨʝʞʠʤʝ, ʢʦʛʜʘ ʚʘʱʘʝʪʩʷ ʚʝʩʴ çʪʨʝʫʛʦʣʴʥʠʢè ʛʫʩʝʥʠʮʳ. ʇʦʚʦʨʦʪ ʪʝʣʝʞʢʠ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʢʣʘʜʳʚʘʥʠʷ ʧʦʣʫʨʘʤ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʰʘʨʥʠʨʝ. ʋʛʦʣ 

ʧʦʣʫʨʘʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʜʚʫʤʷ ʨʫʣʝʞʥʳʤʠ 
ʤʘʰʠʥʢʘʤʠ. 

 
ʈʠʩ.2. ʀʟʦʙʨʘʞʝʥʠʝ ʚʳʢʨʦʝʢ ʯʘʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ çʃʫʥʦʭʦʜʘè ʠʟ ʬʘʥʝʨʳ 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ ʪʝʣʝʞʢʘ ʦʩʥʘʱʝʥʘ ʤʘʥʠʧʫʣʷʪʦʨʦʤ ʩ 
ʜʚʦʡʥʳʤ ʟʘʭʚʘʪʦʤ, ʫʧʨʘʚʣʷʶʱʠʤʠ ʧʣʘʪʘʤʠ, ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ. 
ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʣʫʥʦʭʦʜʘ: 

- ɻʫʩʝʥʠʯʥʦ-ʰʘʛʘʶʱʝʝ ʰʘʩʩʠ 

- ʄʘʥʠʧʫʣʷʪʦʨ ʩ ʟʘʭʚʘʪʦʤ 

- ʋʧʨʘʚʣʷʶʱʘʷ ʧʣʘʪʘ 
 

ʈʠʩ. 3. ɻʫʩʝʥʠʯʥʦ-ʰʘʛʘʶʱʝʝ ʰʘʩʩʠ 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʧʦʩʦʙʫ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʳʪʝʢʘʶʪ ʠʟ ʩʦʩʪʦʷʥʠʷ 
ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʣʫʥʦʭʦʜ ʙʫʜʝʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚʦ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ. ʕʪʦ ʛʨʫʥʪʦʚʘʷ, ʩʠʣʴʥʦ ʧʝʨʝʩʝʯʝʥʥʘʷ ʢʨʘʪʝʨʘʤʠ 
ʧʦʚʝʨʭʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʣʫʥʦʭʦʜʘ ʙʳʣʦ 

ʚʳʙʨʘʥʦ ʛʫʩʝʥʠʯʥʦʝ ʰʘʩʩʠ. 
ʊʨʝʫʛʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʛʫʩʝʥʠʮ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʰʘʛʘʶʱʠʡ 

ʢʦʤʧʦʥʝʥʪ ʪʨʘʥʩʤʠʩʩʠʠ: ʧʨʠ ʥʘʝʟʜʝ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ ʚʳʰʝ ʢʘʪʢʘ ʛʫʩʝʥʠʮʳ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʚʦʨʦʪ ʚʩʝʡ ʛʫʩʝʥʠʮʳ ʩ ʟʘʰʘʛʠʚʘʥʠʝʤ ʥʘ ʧʨʝʧʷʪʩʪʚʠʝ. 

ʐʘʩʩʠ ʠʤʝʝʪ 4 ʪʨʝʫʛʦʣʴʥʳʝ ʛʫʩʝʥʠʮʳ. ʂʘʞʜʘʷ ʠʟ ʛʫʩʝʥʠʮ ʧʨʠʚʦʜʠʪʩʷ ʚ 
ʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʜʚʠʛʘʪʝʣʴ-ʨʝʜʫʢʪʦʨʦʤ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʨʳʚʘ 

ʛʫʩʝʥʠʮʳ ʧʨʠ ʧʦʚʦʨʦʪʝ ʥʘ ʩʠʣʴʥʦʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʜʣʷ 
ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʚʦʨʦʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʭʝʤʘ ʩ ʧʦʚʦʨʦʪʦʤ ʧʦʣʫʨʘʤ. 

ʇʦʣʫʨʘʤʳ ʩʢʨʝʧʣʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʰʘʨʠʢʦʚʳʤ ʧʦʜʰʠʧʥʠʢʦʤ. ʇʦʚʦʨʦʪ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʨʫʣʝʞʥʳʤʠ ʤʘʰʠʥʢʘʤʠ, ʧʦ ʦʜʥʦʡ 

ʤʘʰʠʥʢʝ ʥʘ ʧʦʣʫʨʘʤʫ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʠʣʫ ʪʠʭʦʭʦʜʥʦʩʪʠ ʧʣʘʥʝʪʦʭʦʜʘ ʦʪʢʨʳʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʧʨʦʭʦʜʠʤʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʘʛʘʶʱʝʛʦ ʧʨʠʥʮʠʧʘ ʜʚʠʞʝʥʠʷ. 
ʄʘʥʠʧʫʣʷʪʦʨ ʩ ʟʘʭʚʘʪʦʤ 

ʄʘʥʠʧʫʣʷʪʦʨ ʩ ʟʘʭʚʘʪʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʭʚʘʪʘ ʠ ʫʜʝʨʞʘʥʠʷ 
ʚʘʣʫʥʦʚ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʦʜʚʠʞʝʢ ʠʟʜʝʣʠʷ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʙʦʣʝʝ ʫʚʝʨʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʠʟʜʝʣʠʷ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʘʥʠʧʫʣʷʪʦʨ ʚʳʧʦʣʥʝʥ ʩ ʜʚʫʤʷ ʟʘʭʚʘʪʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʧʘʨʘʣʣʝʣʴʥʦ. 
ʋʧʨʘʚʣʝʥʠʝ 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʣʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʧʨʘʚʣʷʶʱʘʷ ʧʣʘʪʘ ʠʟ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʥʘʙʦʨʘ Arduino ʬʠʨʤʳ çɸʤʧʝʨʢʘè. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʣʫʥʦʭʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʧʣʘʪʳ: ʧʝʨʚʘʷ ʧʣʘʪʘ 
ʫʧʨʘʚʣʷʝʪ ʧʨʠʚʦʜʘʤʠ ʰʘʩʩʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʚʠʞʝʥʠʝ ʨʦʙʦʪʘ ʥʘ 
ʤʝʩʪʥʦʩʪʠ; ʚʪʦʨʘʷ ï ʧʨʠʚʦʜʘʤʠ ʤʘʥʠʠʧʫʣʷʪʦʨʘ. 

ʇʦʩʪʩʢʨʠʧʪʫʤ 
ʉʝʛʦʜʥʷ 27 ʤʘʨʪʘ 2017 ʛʦʜʘ. ʃʫʥʦʭʦʜ-ʅʊ ʠ ʢʦʤʘʥʜʘ ʧʦʣʥʦʩʪʴʶ 

ʛʦʪʦʚʳ ʢ ʟʘʧʫʩʢʫ. ʉʪʘʨʪ ʧʣʘʥʝʪʦʭʦʜʘ ʥʘʟʥʘʯʝʥ ʥʘ 28 ʤʘʨʪʘ 2017 ʛʦʜʘ ʚ 
08 ʯ. 15 ʤʠʥ. 00 ʩʝʢ. ʧʦ ʄʉʂ. 

ʄʝʩʪʦ ʦʪʧʨʘʚʣʝʥʠʷ: ʊʝʭʥʦʧʘʨʢ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʉʚʝʨʜʣʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ çʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡè. 

ɼʦʨʦʛʠʝ ʩʦʚʨʝʤʝʥʥʠʢʠ, ʜʝʨʞʠʪʝ ʟʘ ʥʘʩ ʢʫʣʘʯʢʠ! ʅʘʰʠ ʞʝ ʧʦʪʦʤʢʠ, 
ʯʠʪʘʡʪʝ ʦ ʥʘʩ ʚ ʘʨʭʠʚʝ ʥʦʚʦʩʪʝʡ çʇʦʢʦʨʠʪʝʣʠ ʧʣʘʥʝʪèé 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 
1. ʇʣʘʥʝʪʦʭʦʜʳ / ɸ. ʃ. ʂʝʤʫʨʜʞʠʘʥ, ɺ. ɺ. ɻʨʦʤʦʚ, ʀ. ʌ. ʂʘʞʫʢʘʣʦ ʠ ʜʨ.; 

ʧʦʜ ʨʝʜ. ɸ. ʃ. ʂʝʤʫʨʜʞʠʘʥʘ. ï 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï ʄ.: 
ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1993. ï 400 ʩ. 
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2. ʃʫʥʘ - ʥʘʰ ʢʦʩʤʠʯʝʩʢʠʡ ʩʧʫʪʥʠʢ. ɺʟʛʣʷʜ ʥʘ ʢʦʩʤʦʩ. ʍʨʦʥʠʢʘ ʨʘʙʦʪʳ 
çʃʫʥʦʭʦʜʘ ï 1, 2è [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://galspace.spb.ru/index110-1.html. 
3. ʃʫʥʦʭʦʜ-1. ʀʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʠ ʠʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://fishki.net/1396250-lunohod-1-istorija-
sozdanija-i-interesnye-fakty.html. 

4. ʃʫʥʦʭʦʜ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://xn--
80aa2bkafhg.xn--p1ai/article.php?nid=4720 

5. ʃʫʥʦʭʦʜ (ʢʦʩʤʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ) [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʘ: https://ru.wikipedia.org/. 
 
 

ʇʆɺʓʐɽʅʀɽ ʇʈʆʍʆɼʀʄʆʉʊʀ ʂʆʃɽʉʅʆɻʆ 

ʕʂʉʂɸɺɸʊʆʈɸ 
 

ɸʥʠʩʴʢʠʥ ɸ. ʖ., ʩʪʫʜʝʥʪ ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʤʝʭʘʥʠʟʠʨʦʚʘʪʴ ʪʨʫʜ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʘʯʘʣʫ ʍ1ʍ ʚ., ʵʪʦʤʫ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʟʦʙʨʝʪʝʥʠʝ 
ʧʝʨʚʦʡ ʤʘʰʠʥʳ. ʊʘʢ, ʚ 1809 ʛ. ʚ ʇʝʪʝʨʙʫʨʛʝ ɹʝʪʘʥʢʫʨʦʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 
ʧʣʘʚʫʯʘʷ ʟʝʤʣʝʯʝʨʧʘʣʢʘ. ɺ 1835 ʛ. ʧʦʷʚʠʣʩʷ ʧʝʨʚʳʡ ʧʘʨʦʚʦʡ ʵʢʩʢʘʚʘʪʦʨ. 

ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʰʣʦ ʤʝʜʣʝʥʥʦ. ɺ 1839 ʛ. ʤʠʨʦʚʦʡ ʧʘʨʢ ʵʢʩʢʘʚʘʪʦʨʦʚ 
ʩʦʩʪʘʚʣʷʣ ʚʩʝʛʦ 7 ʤʘʰʠʥ. ʈʘʟʚʠʪʠʶ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʟʦʙʨʝʪʝʥʠʝ ʛʫʩʝʥʠʯʥʦʛʦ ʭʦʜʘ ʠ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ 
ʩʛʦʨʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʊʘʢ ʫʞʝ ʚ 1912 ʛ. ʧʦʷʚʠʣʠʩʴ 

ʵʢʩʢʘʚʘʪʦʨʳ ʥʘ ʛʫʩʝʥʠʯʥʦʤ ʭʦʜʫ.  
ʉʝʛʦʜʥʷ ʫʞʝ ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʙʝʟ 

ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʴʥʳʭ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʭʦʜʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 
ʦʙʲʝʢʪʦʚ - ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʠ 

ʤʝʭʘʥʠʟʤʳ, ʩʧʝʮʪʝʭʥʠʢʘ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʧʦʩʦʙʥʳ ʩʫʱʝʩʪʚʝʥʥʦ 
ʦʙʣʝʛʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʫʩʢʦʨʠʪʴ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ 
ʨʘʙʦʪ, ʵʢʦʥʦʤʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠ ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ. ʇʦʵʪʦʤʫ, ʦʪʨʘʩʣʴ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʩ ʢʘʞʜʳʤ 
ʛʦʜʦʤ. 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʵʢʩʢʘʚʘʪʦʨʘ: ʛʫʩʝʥʠʯʥʳʡ ʠ 
ʢʦʣʝʩʥʳʡ. ʋ ʛʫʩʝʥʠʯʥʦʛʦ ʵʢʩʢʘʚʘʪʦʨʘ ʚʳʩʦʢʘʷ ʧʨʦʭʦʜʠʤʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘ ʩʯʝʪ ʛʫʩʝʥʠʯʥʦʛʦ ʜʚʠʞʠʪʝʣʷ. ʅʦ ʦʥ ʠʤʝʝʪ ʠ ʩʚʦʠ ʤʠʥʫʩʳ: 
ʪʷʞʝʣʘʷ ʤʘʩʩʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʚʥʝ ʦʙʲʝʢʪʘ ʪʦʣʴʢʦ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ 

ʧʨʠʮʝʧʝ ʪʷʞʝʣʦʚʦʟʝ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʭʦʜʦʚʦʡ ʯʘʩʪʠ. ʋ ʢʦʣʝʩʥʦʛʦ 
ʵʢʩʢʘʚʘʪʦʨʘ ʧʨʦʭʦʜʠʤʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ. ʉ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʝʤʫ ʧʦʤʦʛʘʶʪ ʦʧʦʨʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚʧʝʨʝʜʠ ʠ ʩʟʘʜʠ 
ʥʘ ʨʘʤʝ ʤʘʰʠʥʳ. ʀʟ-ʟʘ ʥʠʟʢʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʢʦʣʝʩʥʫʶ ʤʘʰʠʥʫ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʣʸʩʥʳʡ ʵʢʩʢʘʚʘʪʦʨ ʥʝ 

http://galspace.spb.ru/index110-1.html
https://ru.wikipedia.org/
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ʫʩʪʫʧʘʣ ʛʫʩʝʥʠʯʥʦʤʫ, ʥʫʞʥʦ ʧʦʚʳʩʠʪʴ ʝʛʦ ʧʨʦʭʦʜʠʤʦʩʪʴ. ʅʠʞʝ ʙʫʜʫʪ 
ʧʨʠʚʝʜʝʥʳ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.  

ʅʘ ʵʢʩʢʘʚʘʪʦʨ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʜʘʚʣʝʥʠʷ ʚ ʰʠʥʘʭ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠ ʧʦʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʰʠʥʘʭ. 
  

 
                                                              ʈʠʩ.1. ʉʭʝʤʘ ʩʠʩʪʝʤʳ 

 

ʂʦʣʝʩʘ ʥʘ ʦʙʳʯʥʳʭ ʰʠʥʘʭ ʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʦʢʦʝ ʫʜʝʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʥʘ ʛʨʫʥʪ, ʘ ʧʦʵʪʦʤʫ ʛʣʫʙʦʢʦ ʧʦʛʨʫʞʘʶʪʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝ ʩʣʘʙʳʝ 
ʛʨʫʥʪʳ. ʂʦʣʝʩʘ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʰʠʥʘʭ ʦʢʘʟʳʚʘʶʪ 
ʫʜʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʛʨʫʥʪ ʚ 5ð6 ʨʘʟ ʤʝʥʴʰʝʝ ʠ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ 

ʜʚʠʛʘʪʴʩʷ ʩ ʥʝʙʦʣʴʰʠʤ ʫʛʣʫʙʣʝʥʠʝʤ ʧʦ ʧʝʩʢʫ, ʧʣʦʪʥʦʤʫ ʩʳʨʦʤʫ ʩʥʝʛʫ, 
ʩʳʨʦʡ ʣʫʛʦʚʠʥʝ, ʧʘʰʥʝ, ʦʩʫʰʝʥʥʦʤʫ ʙʦʣʦʪʫ ʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʨʫʛʠʤ 

ʩʣʘʙʳʤ ʛʨʫʥʪʘʤ. ʇʨʠ ʤʘʣʦʤ ʧʦʛʨʫʞʝʥʠʠ ʢʦʣʝʩ ʚ ʛʨʫʥʪ ʙʫʜʝʪ ʤʝʥʴʰʝʝ 
ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ. 
 

 
ʈʠʩ.2. ʍʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʰʠʥʳ ʩ ʛʨʫʥʪʦʤ 

ʘ) ï ʩ ʥʘʢʘʯʝʥʥʦʡ ʰʠʥʦʡ; ʙ)- ʩ ʰʠʥʦʡ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʜʘʚʣʝʥʠʷ. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʣʘʚʥʦʡ ʯʘʩʪʴʶ ʵʬʬʝʢʪʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʠ ʨʘʙʦʪʝ 
ʤʘʰʠʥ ʥʘ ʰʠʥʘʭ, ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʜʦ 30% ʦʪ ʚʳʩʦʪʳ ʧʨʦʬʠʣʷ, ʷʚʣʷʝʪʩʷ 

ʫʣʫʯʰʝʥʠʝ ʠʭ ʩʮʝʧʥʳʭ ʢʘʯʝʩʪʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʝʟʢʦ ʧʦʚʳʰʘʶʪʩʷ 
ʪʷʛʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʰʠʥʳ ʠ ʝʸ ʧʨʦʭʦʜʠʤʦʩʪʠ. 

ɽʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʵʪʦ ʩʘʤʠ ʢʦʣʝʩʘ ʵʢʩʢʘʚʘʪʦʨʘ.  
 

 
                                                             ʈʠʩ.3. ʆʙʱʠʡ ʚʠʜ 
 

ʅʘ ʢʦʣʝʩʥʳʭ ʵʢʩʢʘʚʘʪʦʨʘʭ ʜʚʫʭʩʢʘʪʥʘʷ ʦʰʠʥʦʚʢʘ ʢʦʣʝʩ. ɼʘʥʥʳʡ ʠʜʝʷ 
ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʧʦʜʢʘʯʢʠ ʠ ʧʦʚʳʰʝʥʠʷ 
ʩʮʝʧʣʝʥʠʷ ʢʦʣʝʩ ʩ ʛʨʫʥʪʦʤ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʨʠʩʫʥʢʘ ʧʨʦʪʝʢʪʦʨʘ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʦʜʥʦʩʢʘʪʥʫʶ ʦʰʠʥʦʚʢʫ ʢʦʣʝʩ ʜʘʥʥʦʛʦ ʪʠʧʘ 
 

ʈʠʩ.4. ʂʦʣʝʩʦ ʩ ʧʨʦʪʝʢʪʦʨʦʤ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ 
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ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʜʘʚʣʝʥʠʷ ʠ ʦʜʥʦʩʢʘʪʥʦʡ ʦʰʠʥʦʚʢʠ ʧʨʦʭʦʜʠʤʦʩʪʴ ʢʦʣʝʩʥʦʛʦ ʵʢʩʢʘʚʘʪʦʨʘ 
ʧʦʚʳʩʠʪʩʷ ʠ ʨʘʩʰʠʨʠʪʩʷ ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥʳ. ʂʦʣʝʩʥʫʶ ʤʘʰʠʥʫ 

ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʜʦ ʵʪʦʛʦ ʧʨʠʤʝʥʷʣʠ ʪʦʣʴʢʦ 
ʛʫʩʝʥʠʯʥʫʶ ʤʘʰʠʥʫ, ʧʨʠ ʵʪʦʤ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʜʦ 

ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ. ʊʝʧʝʨʴ ʵʢʩʢʘʚʘʪʦʨ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ ʥʘʚʝʩʥʳʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʣʝʩʘʭ (ʚʘʣʢʘ ʣʝʩʘ ʩ ʭʘʨʚʝʩʪʝʨʥʦʡ 

ʛʦʣʦʚʢʦʡ ʠʣʠ ʥʘ ʧʦʛʨʫʟʢʝ ʩ ʣʝʩʥʳʤ ʛʨʝʡʬʝʨʦʤ), ʥʘ ʪʦʨʬʷʥʠʢʘʭ (ʧʦʛʨʫʟʢʘ 
ʪʦʨʬʘ ʛʨʝʡʬʝʨʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ), ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʘʟʦʧʨʦʚʦʜʦʚ ʚ 

ʪʘʡʛʝ ʠ ʪ.ʧ. ɺ ʠʪʦʛʝ ʤʘʰʠʥʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʛʦʜʥʦ ʦʨʛʘʥʠʟʘʮʠʷʤ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʤ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʡ ʢʦʣʝʩʥʳʡ ʵʢʩʢʘʚʘʪʦʨ. 
 
 

ʄʆɼɽʃʔ ʉɸʄʆʃɽʊɸ çʈɸɿɺɽɼʏʀʂè 
ɼʃʗ ʆɹʅɸʈʋɾɽʅʀʗ ʆʏɸɻʆɺ ʇʆɾɸʈɸ 

 
ɺʠʣʦʭʠʥ ʀ. ɸ., ʐʘʙʘʣʠʥ ʉ. ɸ., ʑʫʢʣʠʥ ɽ. ɸ., ʢʫʨʩʘʥʪʳ 2 ʢʫʨʩʘ 

ʣʘʙʦʨʘʪʦʨʠʠ çʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝè ʎʝʥʪʨʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʤʦʣʦʜʝʞʠ 

ʌʂʇ çʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʧʳʪʘʥʠʷ ʤʝʪʘʣʣʦʚè 
 

ʌʝʜʝʨʘʣʴʥʦʝ ʢʘʟʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 
ʠʩʧʳʪʘʥʠʷ ʤʝʪʘʣʣʦʚè (ʌʂʇ çʅʊʀʀʄè) ʧʨʦʠʟʚʦʜʠʪ ʠʩʧʳʪʘʥʠʷ 
ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʚʦʦʨʫʞʝʥʠʷ, ʙʦʝʧʨʠʧʘʩʦʚ ʠ ʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ: 

ʩʫʭʦʧʫʪʥʦʡ ʠ ʤʦʨʩʢʦʡ ʘʨʪʠʣʣʝʨʠʠ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʢʘʣʠʙʨʦʚ; 
ʙʦʝʧʨʠʧʘʩʦʚ ʢ ʘʚʠʘʮʠʦʥʥʳʤ ʧʫʰʢʘʤ; ʘʚʠʘʮʠʦʥʥʳʭ ʙʦʤʙ; ʥʝʫʧʨʘʚʣʷʝʤʳʭ 

ʨʝʘʢʪʠʚʥʳʭ ʩʥʘʨʷʜʦʚ; ʙʦʝʧʨʠʧʘʩʦʚ ʜʣʷ ʨʝʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʟʘʣʧʦʚʦʛʦ ʦʛʥʷ; 
ʩʨʝʜʩʪʚ ʙʣʠʞʥʝʛʦ ʙʦʷ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʌʂʇ çʅʊʀʀʄè ʧʦʟʚʦʣʷʶʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʪʘʢʪʠʢʦ-
ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʙʦʝʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʦʙʨʘʟʮʦʚ ʚʦʦʨʫʞʝʥʠʷ, ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʙʦʝʧʨʠʧʘʩʦʚ. 
ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦ ʨʘʟʚʠʪʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʙʘʟʝ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 
ʌʂʇ çʅʊʀʀʄè ï ʫʥʠʢʘʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ: ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʦʩʥʘʱʸʥʥʳʤ ʚ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʝʧʨʠʧʘʩʦʚ; ʙʦʝʚʦʝ 
ʧʦʣʝ ʨʘʟʤʝʨʦʤ 1,5ʭ50 ʢʤ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʠʟ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʦʪʨʘʩʣʠ; ʚ 
ʩʦʩʪʘʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚʭʦʜʠʪ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚ ʙʦʝʧʨʠʧʘʩʥʦʡ ʦʪʨʘʩʣʠ ʣʸʪʥʦ-

ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʙʘʟʘ; ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʨʷʜ ʝʜʠʥʩʪʚʝʥʥʳʭ ʚ 
ʦʪʨʘʩʣʠ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʦʚ. 

ʃʝʪʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʙʘʟʘ ʌʂʇ çʅʊʀʀʄè ʷʚʣʷʝʪʩʷ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʮʝʥʪʨʦʤ ʠʩʧʳʪʘʥʠʡ ʘʚʠʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʨʘʞʝʥʠʷ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʥʘ ʙʘʟʝ ʧʨʝʜʧʨʠʷʪʠʷ 
ʮʝʥʪʨʘ ʠʩʧʳʪʘʥʠʷ ɹʃɸ. 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʦʚʳʝ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩʥʘʨʷʜʳ ʠ ʩʨʝʜʩʪʚʘ ʚʦʦʨʫʞʝʥʠʷ 
ʧʦʩʪʫʧʷʪ ʚ ʚʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ ʈʌ, ʦʥʠ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʭʦʜʷʪ ʠʩʧʳʪʘʥʠʷ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʜʘʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘ ʧʦʣʠʛʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʦʝʥʥʳʭ ʧʦʣʠʛʦʥʦʚ, ʌʂʇ çʅʊʀʀʄè ʨʘʙʦʪʘʝʪ ʩʦ ʩʥʘʨʷʜʘʤʠ 

ʠ ʥʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚʦʦʨʫʞʝʥʠʷ, ʝʱʝ ʥʝ ʠʩʧʳʪʘʥʥʳʤʠ, ʧʨʦʚʝʨʷʷ ʠʭ ʥʘ 
ʛʦʜʥʦʩʪʴ, ʠʟ-ʟʘ ʯʝʛʦ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ, 

ʩʘʤʳʤ ʯʘʩʪʳʤ ʧʨʠʤʝʨʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʯʘʛʠ ʚʦʟʛʦʨʘʥʠʷ 
ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʸʤʦʯʥʦʡ ʧʣʦʱʘʜʢʠ ʠ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ 

ʣʝʩʦʧʦʣʦʩʳ. 
ʉʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʚʦʟʥʠʢʘʶʪ 

ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʚ ʞʘʨʢʠʝ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʛʦʜʘ. ɺʳʷʚʣʝʥʠʝ ʧʦʞʘʨʦʚ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʠʛʦʥʘ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 
ʎʝʣʴʶ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ɹʃɸ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʦʞʘʨʳ ʥʘ ʙʦʝʚʦʤ ʧʦʣʝ (ʧʦʣʠʛʦʥʝ) ʙʦʣʴʰʦʡ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ. 
ɿʘʜʘʯʠ: 

- ʀʟʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʤʦʜʝʣʷʭ ɹʃɸ. 

- ɺʳʚʝʩʪʠ ʢʨʠʪʝʨʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ɹʃɸ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ 
ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʚ ʟʦʥʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʘʛʦʚ ʚʦʟʛʦʨʘʥʠʷ ʥʘ 

ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʧʦʣʠʛʦʥʝ. 

- ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠ. 

- ʉʦʟʜʘʪʴ ʤʦʜʝʣʴ ʩʘʤʦʣʝʪʘ çʈʘʟʚʝʜʯʠʢè ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʯʘʛʦʚ 
ʧʦʞʘʨʘ. 

- ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʤʦʜʝʣʴ ʩʘʤʦʣʝʪʘ. 

- ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ɹʃɸ. 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ ɹʃɸ 
ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʥʘ ʧʦʣʠʛʦʥʝ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʢʘʟʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʧʳʪʘʥʠʷ ʤʝʪʘʣʣʦʚè 

ï ʵʪʦ ʠʩʧʳʪʘʥʠʝ ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʚʦʦʨʫʞʝʥʠʷ, ʙʦʝʧʨʠʧʘʩʦʚ ʠ ʠʭ 
ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. ʇʦʵʪʦʤʫ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʠʩʧʳʪʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʦʩʤʦʪʨ ʫʯʘʩʪʢʦʚ ʧʘʜʝʥʠʷ ʙʦʝʧʨʠʧʘʩʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʯʘʛʦʚ 
ʚʦʟʛʦʨʘʥʠʷ. ʋʜʦʙʥʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʵʪʦ ʜʝʣʘʪʴ ʩ ʚʦʟʜʫʭʘ, ʧʨʦʚʦʜʷ ʦʙʣʝʪ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʠʛʦʥʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʨʘʙʦʪ 
ʧʨʠʚʣʝʢʘʝʪʩʷ ʘʚʠʘʮʠʷ: ʩʘʤʦʣʝʪʳ ʠ ʚʝʨʪʦʣʝʪʳ. ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʙʣʝʪʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʫʩʢʘʪʴ ʙʦʣʴʰʫʶ ʘʚʠʘʮʠʶ ʦʯʝʥʴ ʜʦʨʦʛʦ, ʧʦʵʪʦʤʫ 
ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʚʝʜʢʠ ʤʝʩʪʘ ʠʩʧʳʪʘʥʠʷ ʙʦʝʧʨʠʧʘʩʦʚ 

ɹʃɸ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ çʈʘʟʚʝʜʯʠʢè. 
ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʜʝʣʠ ɹʃɸ: 

- ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʜʦ 10 ʢʠʣʦʤʝʪʨʦʚ; 

- ʚʳʩʦʪʘ ʧʦʣʝʪʘ 50 ï 500 ʤʝʪʨʦʚ; 
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- ʦʩʥʘʱʝʥʠʝ ʚʠʜʝʦʢʘʤʝʨʦʡ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʦʚ; 

- ʚʦʟʤʦʞʥʦʩʪʴ çʫʜʝʨʞʘʥʠʷ ʧʦʟʠʮʠʠè ʤʦʜʝʣʠ ɹʃɸ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʢʦʦʨʜʠʥʘʪ ʤʝʩʪʘ ʧʦʣʦʞʝʥʠʷ ɹʃɸ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʦʟʚʨʘʪʘ ʥʘ çʙʘʟʫè. 

 

ɸʥʘʣʠʟ ʘʥʘʣʦʛʦʚ 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʩʪʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʈʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɹʃɸ ʦʩʥʘʱʘʶʪʩʷ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʟʘʢʘʟʯʠʢʦʤ. ɹʃɸ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʣʝʪʘ ʪʝʧʣʦʪʨʘʩʩ, 
ʥʝʬʪʝʧʨʦʚʦʜʦʚ, ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʤʥʦʛʦʛʦ 
ʜʨʫʛʦʛʦ. 

ʇʦ ʪʠʧʫ ʥʦʩʠʪʝʣʷ (ʧʣʘʥʝʨʘ) ɹʃɸ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʫʶ 
ʩʭʝʤʫ (ʀʨʢʫʪ-3) ʠ çʣʝʪʘʶʱʝʝ ʢʨʳʣʦè (Supercam) (ʨʠʩ. 1, 2). 

 
 

 
ʈʠʩ. 1. ɹʝʩʧʠʣʦʪʥʳʡ ʘʧʧʘʨʘʪ ʀʈʂʋʊ-3. 

ɺʳʧʦʣʥʷʝʪ ʟʘʜʘʯʠ ʢʨʫʛʣʦʩʫʪʦʯʥʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 
ʤʝʪʝʦʫʩʣʦʚʠʡ.  

 
 

 
 

 

 
 

 
ʈʠʩ. 2. ɹʝʩʧʠʣʦʪʥʳʡ 

ʢʦʤʧʣʝʢʩ Supercam 100. 

ʉʧʝʮʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ 

ʙʘʟʝ ɹʃɸ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ. 
 
 
 
 
 

 
 

 
ɺ ʢʘʯʝʩʪʚʝ ʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ɼɺʉ (ʆʨʣʘʥ-3ʄ) ʠʣʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩ ʪʦʣʢʘʶʱʠʤ ʠʣʠ ʪʷʥʫʱʠʤ ʚʠʥʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ɹʃɸ çʆʨʣʘʥ-10è. 

ʂʦʤʧʣʝʢʩ ʩ ɹʃɸ ʆʨʣʘʥ-10 ʧʦʟʚʦʣʷʝʪ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʪʷʞʝʥʥʳʝ ʦʙʲʝʢʪʳ ʚ 
ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʡ ʤʝʩʪʥʦʩʪʠ. ʄʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʧʘʩʘʪʝʣʴʥʦ-
ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. 

 
 

 
 
ʂʘʢ ʧʨʘʚʠʣʦ, ɹʃɸ ʦʩʥʘʱʘʶʪ ʥʝʩʢʦʣʴʢʠʤʠ ʢʘʤʝʨʘʤʠ ʠ ʪʝʧʣʦʚʠʟʦʨʦʤ. 

ʆʜʥʘ ʢʘʤʝʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʫʨʩʦʚʦʡ, ʚʪʦʨʘʷ ï ʜʣʷ ʙʦʣʝʝ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʲʝʤʢʠ. ʊʝʧʣʦʚʠʟʦʨ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʨʪʠʥʢʠ ʚ 

ʀʌ ʠʟʦʙʨʘʞʝʥʠʠ. 
ɺʩʝ ɹʃɸ ʦʩʥʘʱʝʥʳ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʘʚʪʦʧʠʣʦʪʦʤ. 

ʋʧʨʘʚʣʷʝʪʩʷ ʙʝʩʧʠʣʦʪʥʠʢ ʩ ʥʘʟʝʤʥʦʡ ʩʪʘʥʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ: 

- ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʜʞʦʡʩʪʠʢ; 

- ʥʦʫʪʙʫʢ ʠʣʠ ʤʦʥʠʪʦʨ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʥʦʡ ʚʠʜʝʦʩʚʷʟʠ, 

- ʥʘʧʨʘʚʣʝʥʥʳʝ ʘʥʪʝʥʥʳ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʠ ʚʠʜʝʦʩʠʛʥʘʣʘ. 

 
 

 
ʈʠʩ. 4. ʆʙʱʠʡ ʚʠʜ ɹʃɸ 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
 

ʈʘʟʤʘʭ ʢʨʳʣʘ: 1680 ʤʤ 
ɼʣʠʥʘ ʩʘʤʦʣʝʪʘ: 1200 ʤʤ 

ʇʣʦʱʘʜʴ ʢʨʳʣʘ: 35,5 ʢʚ.ʜʤ 
ʅʘʛʨʫʟʢʘ ʥʘ ʢʨʳʣʦ: 36,6 ʛʨ./ʢʚ.ʜʤ. 
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ɼʣʷ ʩʦʟʜʘʥʠʷ ɹʃɸ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ 
(ʩʤ. ʪʘʙʣ. ˉ 1) 

 
ʊʘʙʣʠʮʘ 1 

ʄʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ɹʃɸ çʈʘʟʚʝʜʯʠʢè 

 
ɿʘʧʫʩʢ ɹʇʃɸ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʨʫʢʠ. ɼʣʷ ʚʟʣʝʪʘ ʥʝʦʙʭʦʜʠʤʘ 

ʥʝʙʦʣʴʰʘʷ ʧʣʦʱʘʜʢʘ ʜʣʠʥʦʡ ʦʢʦʣʦ 50 ʤʝʪʨʦʚ ʠ ʰʠʨʠʥʦʡ 5-10 ʤʝʪʨʦʚ. 

ʅʘʟʥʘʯʝʥʦ 3 ʨʝʞʠʤʘ ʧʦʣʝʪʘ:  
1- ʫʜʝʨʞʘʥʠʝ ʧʦʟʠʮʠʠ; 

2- ʨʫʯʥʦʡ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʨʝʞʠʤ ʢʨʫʠʟ ʢʦʥʪʨʦʣʷ; 
3- ʚʦʟʚʨʘʪ ʜʦʤʦʡ. 

 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʦ 

1 ɸʧʧʘʨʘʪʫʨʘ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠ Futaba T14SG 1 ʰʪ 

2 ʐʪʘʪʠʚ ʜʣʷ ʚʠʜʝʦʢʘʤʝʨʳ 1 ʰʪ 

3 IPS HD ʤʦʥʠʪʦʨ 7" - 1280x800 1 ʰʪ 

4 Skywalker 2015 c ʢʨʳʣʦʤ 1800 1 ʰʪ 

5 ʂʦʤʧʣʝʢʪ ʜʣʷ Skywalker 2014 1800/ʥʦʚʦʛʦ Skywalker 2013 (T-motor, 

ESC, ʧʨʦʧʝʣʣʝʨʳ, ʩʝʨʚʳ) 

1 ʰʪ 

6 ʉʝʨʚʦʫʜʣʠʥʠʪʝʣʴ ʚʠʪʦʡ ʧʘʧʘ-ʤʘʤʘ (60ʩʤ) 3 ʰʪ 

7 ʉʝʨʚʦʢʘʙʝʣʴ ʧʘʧʘ-ʧʘʧʘ 10ʩʤ (10ʰʪ.) 1 ʰʪ 

8 ɹʦʨʪʦʚʦʡ ʚʦʣʴʪʤʝʪʨ ʩ ʩʝʛʤʝʥʪʥʳʤ LED ʜʠʩʧʣʝʝʤ 2 ʰʪ 

9 ʂʫʨʩʦʚʘʷ ʂʘʤʝʨʘ Sony Super Had II 600TVL Mini 1 ʰʪ 

10 ʇʦʚʦʨʦʪʥʳʡ ʤʝʭʘʥʠʟʤ RangeVideo 1 ʰʪ 

11 ɺʠʜʝʦʢʘʤʝʨʘ Mobius Basic ActionCam 1080p HD ʩ ʰʠʨʦʢʦʫʛʦʣʴʥʳʤ 

ʦʙʲʝʢʪʠʚʦʤ+ microSD16Gb 

1 ʰʪ 

12 ɺʠʜʝʦʢʘʙʝʣʴ ʜʣʷ ʢʘʤʝʨʳ Mobius 1 ʰʪ  

13 ʅʘʙʦʨ "ʪʨʫʙʢʘ ʇʠʪʦ" 1 ʰʪ 

14 ʇʝʨʝʢʣʶʯʘʪʝʣʴ 3x ʢʘʤʝʨ SmartFPV 1 ʰʪ 

15 ʇʝʨʝʜʘʪʯʠʢ ʚʠʜʝʦʩʠʩʪʝʤʳ LawMate 1.2Ghz 1000mW 1 ʰʪ 

16 ʇʨʠʸʤʥʠʢ ʚʠʜʝʦʩʠʩʪʝʤʳ Lawmate 1.2Ghz (8-ʢʘʥʘʣʦʚ) 1 ʰʪ 

17 ɸʢʢʫʤʫʣʷʪʦʨ 5000Mah 4S  2 ʰʪ 

18 ɸʢʢʫʤʫʣʷʪʦʨ 1500Mah 3S LiPo 2 ʰʪ 

19 ʎʠʬʨʦʚʦʡ ʤʘʷʢ Rockwell lBeacon Light 1 ʰʪ 

20 ʇʦʠʩʢʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ Rockwell lBeacon 1 ʰʪ 

21 868Mhz Yagi ʘʥʪʝʥʥʘ 1 ʰʪ 

22 ʂʦʤʧʣʝʢʪ SwiftAI NG Mini 1 ʰʪ 

23 ʎʠʬʨʦʚʦʡ ʜʘʪʯʠʢ ʪʦʢʘ 1 ʰʪ 

24 ʎʠʬʨʦʚʦʡ ʜʘʪʯʠʢ ʩʢʦʨʦʩʪʠ 1 ʰʪ 

25 LRS ExpertRC 2-nd Generation Deluxe Edition 1 h ʪ 
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ʈʠʩ.5. ʆʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʥʘ OSD 

 

ɸʥʘʣʠʟ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ 
ʉ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʝʤʢʦʩʪʴʶ 5000 ʤɸ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʫʚʝʨʝʥʥʦ 

ʜʝʨʞʠʪʩʷ ʚ ʚʦʟʜʫʭʝ 40 ʤʠʥ. ɼʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʥʘʤʠ, 
ʩʦʩʪʘʚʠʣʘ 5 ʢʤ. ʇʦʣʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʚʳʩʦʪʝ 100-500 ʤʝʪʨʦʚ. ɺʦ ʚʩʝʭ 

ʨʝʞʠʤʘʭ ʧʦʣʝʪʘ ɹʃɸ ʫʚʝʨʝʥʥʦ ʚʳʧʦʣʥʷʣ ʢʦʤʘʥʜʳ ʧʠʣʦʪʘ. ɹʳʣʠ 
ʚʳʧʦʣʥʝʥʳ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʪʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʞʘʨʘ. ʇʦʞʘʨ 

ʙʳʣ ʣʦʢʘʣʠʟʦʚʘʥ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʪʩʣʝʜʠʪʴ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʦʯʘʛʦʚ 
ʚʦʟʛʦʨʘʥʠʷ ʠ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʝʩʪʦ ʧʦʪʫʭʰʝʛʦ ʦʛʥʷ. ʇʦʣʝʪ ʧʨʦʚʦʜʠʣʩʷ 

ʥʘ ʚʳʩʦʪʘʭ 100-200 ʤʝʪʨʦʚ ʚ ʨʝʞʠʤʝ çʫʜʝʨʞʘʥʠʷ ʧʦʟʠʮʠʠè, ʪ.ʝ. ɹʃɸ 
çʈʘʟʚʝʜʯʠʢè ʦʧʠʩʳʚʘʣ ʢʨʫʛʠ ʥʘʜ ʫʯʘʩʪʢʦʤ ʟʝʤʣʠ ʨʘʜʠʫʩʦʤ 100 ʤʝʪʨʦʚ. 

ʋʧʨʘʚʣʷʷ ʢʫʨʩʦʚʦʡ ʢʘʤʝʨʦʡ, ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʠʥʪʝʨʝʩʫʶʱʠʡ ʫʯʘʩʪʦʢ ʟʝʤʣʠ. 
ʇʦ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ ʚʢʣʶʯʘʝʪʩʷ ʨʝʞʠʤ çʚʦʟʚʨʘʪ ʜʦʤʦʡè, ɹʃɸ 
ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʤʝʩʪʦ ʩʪʘʨʪʘ ʠ ʦʧʠʩʳʚʘʝʪ ʢʨʫʛʠ ʥʘʜ ʪʦʯʢʦʡ ʚʟʣʝʪʘ. 

ʇʦʩʘʜʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ. ɼʣʷ ʧʦʩʘʜʢʠ ʥʝʦʙʭʦʜʠʤ 
ʢʦʨʠʜʦʨ ʜʣʠʥʦʡ 70-100 ʤʝʪʨʦʚ ʠ ʰʠʨʠʥʦʡ ʦʪ 10 ʤʝʪʨʦʚ. ʇʦʩʘʜʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʳʪʥʳʤ ʧʠʣʦʪʦʤ. 
ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ɹʃɸ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʨʘʙʦʪʢʠ: 
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- ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʘʩʪʠʪʴ ɹʃɸ ʪʝʧʣʦʚʠʟʦʨʦʤ ʜʣʷ ʣʫʯʰʝʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʦʚ; 

- ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʘʩʪʠʪʴ ʩʠʩʪʝʤʦʡ ʧʦʩʘʜʢʠ ɹʃɸ çʧʘʨʘʰʶʪè ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʧʦʩʘʜʢʠ ʤʦʜʝʣʠ; 

- ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʘʩʪʠʪʴ ʥʘʟʝʤʥʫʶ ʩʪʘʥʮʠʶ ʪʨʝʢʝʨʦʤ 
ʜʣʷ  ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʘʤʦʣʝʪʘ ʥʘʟʝʤʥʦʡ ʘʥʪʝʥʥʦʡ; 

- ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʘʩʪʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʨʳʣʦʤ Skywalker 1900 ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ɹʃɸ. 
 
 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʉʆʉʋɼɸ ɺɸɻʆʅ-ʎʀʉʊɽʈʅʓ ɼʃʗ 
ɾʀɼʂʀʍ ʂʀʉʃʆʈʆɼɸ, ɸʈɻʆʅɸ, ɸɿʆʊɸ ʄɽʊʆɼʆʄ 

ʂʆʅɽʏʅʓʍ ʕʃɽʄɽʅʊʆɺ 
 

ʂʘʟʫʥʠʥ ʈ. ɺ., ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ ʆʄ, 
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 
ʅʠʞʥʠʡ ʊʘʛʠʣ ï ʧʨʦʤʳʰʣʝʥʥʳʡ ʛʦʨʦʜ, ʢʦʪʦʨʳʡ ʩʣʘʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʥʦ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʊʘʢ 
ʥʘ ɸʆ çʋʨʘʣʢʨʠʦʤʘʰè ʠʜʸʪ ʘʢʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʘʛʦʥʦʚ-ʮʠʩʪʝʨʥ, 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʸʤʢʦʩʪʝʡ ʠ ʢʦʥʪʝʡʥʝʨʦʚ. ʋʨʘʣʢʨʠʦʤʘʰ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 
ʚ ʞʠʟʥʠ ʩʪʨʘʥʳ, ʩʥʘʙʞʘʷ ʩʚʦʝʡ ʢʨʠʦʛʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʨʘʟʣʠʯʥʳʝ 
ʢʦʩʤʦʜʨʦʤʳ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ. ɺʘʛʦʥ-ʮʠʩʪʝʨʥʳ ʧʦʟʚʦʣʷʶʪ 

ʜʦʩʪʘʚʣʷʪʴ ʩʞʠʞʝʥʥʳʝ ʢʨʠʦʛʝʥʥʳʝ ʛʘʟʳ ï ʪʦʧʣʠʚʦ ʜʣʷ ʨʘʢʝʪ ʦʪ ʤʝʩʪʘ ʠʭ 
ʧʦʜʛʦʪʦʚʢʠ ʜʦ ʟʘʧʨʘʚʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʢʝʪʳ. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʙʫʜʫʱʝʛʦ ʠʟʜʝʣʠʷ 
ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʠʩʭʦʜʷ ʠʟ ʧʨʦʯʥʦʩʪʥʦʛʦ 

ʘʥʘʣʠʟʘ. ʂ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʪʦʣʱʠʥʫ ʩʪʝʥʢʠ ʩʦʩʫʜʘ. 
ʀʟʚʝʩʪʥʳ 2 ʤʝʪʦʜʘ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ: ʧʦ ɻʆʉʊ ʠ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. ʂʦʥʝʯʥʦ ʵʣʝʤʝʥʪʥʳʡ 
ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʚʠʜʝʪʴ ʟʥʘʯʝʥʠʷ 
ʠʩʩʣʝʜʫʝʤʦʡ ʚʝʣʠʯʠʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ 

ʢʦʥʩʪʨʫʢʮʠʠ. 
ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʦ ʚʳʙʨʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ T-Flex. ʆʥʦ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 
ʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʘʟʣʠʯʥʫʶ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ 
ʜʦʢʫʤʝʥʪʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴ ʘʥʘʣʠʟʳ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɺ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʣʦʩʢʠʝ 2D ʯʝʨʪʝʞʠ, 

ʦʙʲʸʤʥʳʝ 3D ʤʦʜʝʣʠ, ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʝʯʥʦ-ɻ ʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʩʪʘʪʠʯʝʩʢʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʪʘʥʢʦʚ, ʦʩʥʘʱʸʥʥʳʭ ʏʇʋ, ʘ ʪʘʢʞʝ 
ʦʪʨʘʙʘʪʳʚʘʪʴ ʠʭ ʚ ʪʝʩʪʦʚʦʤ ʨʝʞʠʤʝ ʠ ʵʪʦ ʥʝ ʚʝʩʴ ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʦʩʪʝʡ 

T-Flex. 
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ʇʨʦʠʟʚʝʜʸʤ ʧʠʣʦʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ 

ʙʫʜʝʪ ʚʳʷʚʠʪʴ ʤʝʩʪʦ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ 
ʸʤʢʦʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʩʦʩʫʜʘ; ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʦʚ, ʧʦʢʨʳʚʘʶʱʠʭ 

ʩʦʩʫʜ; ʦʙʝʯʘʡʢʠ; ʢʨʝʧʣʝʥʠʡ ʩʦʩʫʜʘ ʢ ʦʙʝʯʘʡʢʝ; ʜʚʫʭ ʪʦʨʦʩʬʝʨʠʯʝʩʢʠʭ 
ʜʥʠʱ; ʘʨʤʘʪʫʨʳ ʠ ʠʩʧʘʨʠʪʝʣʷ. ʉʘʤʘʷ ʦʪʚʝʪʩʪʚʝʥʥʘʷ (ʥʘʛʨʫʞʝʥʥʘʷ) ʯʘʩʪʴ 

ʸʤʢʦʩʪʠ ï ʵʪʦ ʩʦʩʫʜ. ʆʥ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʣʝʛʠʨʦʚʘʥʥʦʡ ʩʪʘʣʠ 
12ʍ18ʅ10ʊ. ɺ ʩʦʩʫʜ ʟʘʢʘʯʠʚʘʝʪʩʷ ʛʘʟ ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ ʠ ʩʦʩʫʜ 

ʜʦʣʞʝʥ ʚʳʜʝʨʞʠʚʘʪʴ ʚʦʟʣʦʞʝʥʥʫʶ ʥʘ ʥʝʛʦ ʥʘʛʨʫʟʢʫ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʩʦʩʫʜ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʙʠʥʘʮʠʝʡ 3 ʦʙʲʸʤʥʳʭ ʪʝʣ: ʮʠʣʠʥʜʨʘ (ʦʙʝʯʘʡʢʘ), 

ʪʦʨʘ ʠ ʩʬʝʨʳ (ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʥʠʱʝ). 
ʀʩʩʣʝʜʫʝʤ ʩʦʩʫʜ ʥʘ ʧʨʦʯʥʦʩʪʴ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ 

ʵʪʦʛʦ ʧʦʩʪʨʦʠʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ 3D ʤʦʜʝʣʴ ʩʦʩʫʜʘ (ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 8 
ʤʤ), ʩʦʟʜʘʜʠʤ ʩʝʪʢʫ ʜʣʷ ʘʥʘʣʠʟʘ, ʫʢʘʞʝʤ ʥʘʛʨʫʟʢʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʦʩʫʜ, 

ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʣʘ, ʚʩʪʨʦʠʤ ʚʠʨʪʫʘʣʴʥʳʝ ʜʘʪʯʠʢʠ ʚ ʠʩʩʣʝʜʫʝʤʦʝ ʪʝʣʦ. 
ʅʘʛʨʫʟʢʠ: ʩʠʣʘ ʪʷʞʝʩʪʠ ʠ ʜʘʚʣʝʥʠʝ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ 0,5 ʄʇʘ. ʇʦʩʣʝ 
ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ ʚ T-Flex, ʧʦʣʫʯʠʤ 3D ʤʦʜʝʣʴ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʚʝʪʘ ʫʢʘʟʘʥʳ ʥʘʧʨʷʞʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ. ʊʘʢ ʢʘʢ 
ʙʳʣʠ ʚʩʪʨʦʝʥʳ ʜʘʪʯʠʢʠ, ʪʦ ʪʘʢʞʝ ʜʦʩʪʫʧʥʦ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ 

ʥʘʧʨʷʞʝʥʠʡ (ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʚʳʩʪʫʧʘʝʪ ʥʦʤʝʨ ʜʘʪʯʠʢʘ, ʘ ʟʥʘʯʝʥʠʝ ï 
ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʬʠʢʩʠʨʫʝʤʦʝ ʜʘʥʥʳʤ ʜʘʪʯʠʢʦʤ). 

ʉʦʩʫʜ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ ʧʦ ʜʚʫʤ ʦʩʷʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʚʝʨʛʥʫʪʴ ʘʥʘʣʠʟʫ 1/4 ʯʘʩʪʴ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʫʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
 

 
ʈʠʩ.1. ʕʣʝʤʝʥʪ ʩʦʩʫʜʘ, ʧʦʜʚʝʨʛʘʝʤʳʡ ʘʥʘʣʠʟʫ ʥʘʧʨʷʞʝʥʠʡ (ʫʢʘʟʘʥ ʢʨʘʩʥʦʡ 

ʣʠʥʠʝʡ) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʡ ʛʨʘʬʠʢ 
ʧʠʣʦʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2.  
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ʈʠʩ.2. ɻʨʘʬʠʢ ʥʘʧʨʷʞʝʥʠʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʜʘʪʯʠʢ ˉ12 ʬʠʢʩʠʨʫʝʪ ʨʝʟʢʠʡ ʩʢʘʯʦʢ 
ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʝʣʝ ʩʦʩʫʜʘ. ʈʘʩʧʦʣʦʞʝʥʠʝ 12 ʜʘʪʯʠʢʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

3. ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʵʪʦʪ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 
ʪʦʨʦʠʜʘʣʴʥʦʡ ʯʘʩʪʠ ʜʥʠʱʘ ʸʤʢʦʩʪʠ. 

 

 
ʈʠʩ.3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʘ ʘʥʘʣʠʟʘ ˉ12 

 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʫʪʦʯʥʷʶʱʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʮʝʣʴʶ 
ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʫʪʦʯʥʝʥʠʝ ʤʝʩʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʥʠʢʘʶʪ 

ʚʳʩʦʢʠʝ ʥʘʧʨʷʞʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʦʢʨʝʩʪʥʦʩʪʠ ʜʘʪʯʠʢʘ ˉ12 ʟʘʧʦʣʥʠʤ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʩ ʤʝʥʴʰʠʤ ʰʘʛʦʤ ʜʨʫʛ ʤʝʞʜʫ ʜʨʫʛʦʤ ʠ 

ʫʚʝʣʠʯʠʤ ʢʦʣʠʯʝʩʪʚʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 4). ɺ ʧʠʣʦʪʥʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 23 ʜʘʪʯʠʢʘ, ʘ ʧʨʠ ʫʪʦʯʥʷʶʱʝʤ ï 185.  
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ʈʠʩ.4. ʆʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʪʯʠʢʦʚ ʧʨʠ ʫʪʦʯʥʷʶʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

(ʫʢʘʟʘʥʘ ʯʸʨʥʦʡ ʨʘʤʢʦʡ) 

 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʧʦʣʫʯʘʝʤ ʛʨʘʬʠʢ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 5.  

 

 
ʈʠʩ.5. ɻʨʘʬʠʢ ʥʘʧʨʷʞʝʥʠʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʫʪʦʯʥʷʶʱʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ 

 

 
ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʜʘʪʯʠʢ ˉ41 ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʚʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ 

ʩʪʝʥʢʝ ʩʦʩʫʜʘ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʪʦʛʦ ʜʘʪʯʠʢʘ ʫʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6. 
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ʈʠʩ.6. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʘ ˉ58 

 

ʇʨʦʚʝʜʸʤ ʩʝʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʨʘʟʥʳʭ ʜʘʚʣʝʥʠʷʭ ʛʘʟʘ: 0,1; 0,5; 1; 
1,5 ʄʇʘ. ʂʘʢ ʚʠʜʠʤ ʠʟ ʛʨʘʬʠʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 7, ʧʨʠ ʨʘʟʥʳʭ 

ʜʘʚʣʝʥʠʷʭ ʤʝʩʪʦ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʪʝʥʢʫ ʩʦʩʫʜʘ ʥʝ ʤʝʥʷʝʪʩʷ 
ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʘʚʣʝʥʠʷ, ʘ ʧʨʦʠʩʭʦʜʠʪ ʩʛʣʘʞʠʚʘʥʠʝ ʢʨʠʚʦʡ ʛʨʘʬʠʢʘ. 

 

 
ʈʠʩ.7. ʅʘʧʨʷʞʝʥʠʷ ʚ ʵʣʝʤʝʥʪʝ ʩʦʩʫʜʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʛʘʟʘ: ʩʠʥʷʷ ʢʨʠʚʘʷ ï 0,1 
ʄʇʘ, ʢʨʘʩʥʘʷ ï 0,5 ʄʧʘ, ʩʝʨʘʷ ï 1 ʄʇʘ, ʦʨʘʥʞʝʚʘʷ ï 1,5 ʄʇʘ 
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ʇʨʦʚʝʜʸʤ ʩʝʨʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʨʘʟʥʳʭ ʪʦʣʱʠʥʘʭ ʩʪʝʥʢʠ ʩʦʩʫʜʘ: 

4; 6; 8; 10 ʤʤ.  
 

 

 
ʈʠʩ.8. ʅʘʧʨʷʞʝʥʠʷ ʚ ʵʣʝʤʝʥʪʝ ʩʦʩʫʜʘ ʧʨʠ ʝʛʦ ʪʦʣʱʠʥʝ: ʦʨʘʥʞʝʚʘʷ ʢʨʠʚʘʷ ï 10 

ʤʤ, ʩʝʨʘʷ ï 8 ʤʤ, ʢʨʘʩʥʘʷ ï 6 ʤʤ, ʩʠʥʷʷ ï 4 ʤʤ 
 

ʂʘʢ ʚʠʜʠʤ ʠʟ ʛʨʘʬʠʢʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 8, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 
ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ ʩʦʩʫʜʘ ʤʝʥʷʝʪʩʷ ʦʙʣʘʩʪʴ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ: 
ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʪʦʣʱʠʥʘʭ ʦʙʣʘʩʪʴ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʘʪʯʠʢ ˉ41, ʢʘʢ ʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʚ ʧʨʝʜʳʜʫʱʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʦ ʧʨʠ ʪʦʣʱʠʥʘʭ ʩʪʝʥʢʠ ʤʝʥʝʝ 6 ʤʤ, ʵʢʩʪʨʝʤʫʤ ʬʫʥʢʮʠʠ 

ʧʝʨʝʭʦʜʠʪ ʥʘ ʜʘʪʯʠʢ ˉ49. 

 
ʈʠʩ.9. ʇʝʨʝʭʦʜ ʦʙʣʘʩʪʠ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʩʪʝʥʢʫ ʩʦʩʫʜʘ (ʢʨʘʩʥʘʷ 

ʩʪʨʝʣʢʘ) ʩ ʜʘʪʯʠʢʘ ˉ41 (ʟʝʣʸʥʳʡ ʢʨʫʛ) ʥʘ ʜʘʪʯʠʢ ˉ49 (ʢʨʘʩʥʳʡ ʢʨʫʛ) ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
ʝʸ ʪʦʣʱʠʥʳ 
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1. ɺ ʟʘʢʣʶʯʝʥʠʝ ʢ ʧʨʦʜʝʣʘʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ 
ʢʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʚʣʠʷʝʪ ʯʠʩʣʦ ʜʘʪʯʠʢʦʚ ʠ ʧʣʦʪʥʦʩʪʴ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ. 
2. ʇʠʣʦʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʦʢʨʝʩʪʥʦʩʪʠ 

ʦʧʘʩʥʦʛʦ ʤʝʩʪʘ ʥʘ ʩʦʩʫʜʝ, ʘ ʫʪʦʯʥʷʶʱʝʝ ï ʢʦʥʢʨʝʪʥʦ ʧʦʢʘʟʘʣʦ ʦʢʨʫʞʥʦʩʪʴ 
ʥʘ ʪʦʨʦʠʜʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʝʪ ʩʘʤʦʝ ʚʳʩʦʢʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʷ. 
3. ʉʦʩʫʜ ʩ ʧʘʨʘʤʝʪʨʘʤʠ: ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 8 ʤʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʤ ʜʘʚʣʝʥʠʝʤ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ, ʟʘʣʠʚʘʝʤʦʛʦ ʚʦ ʚʥʫʪʨʴ ʥʝʛʦ 0,5 
ʄʇʘ ʚʳʜʝʨʞʠʚʘʝʪ ʜʘʥʥʫʶ ʥʘʛʨʫʟʢʫ. ʅʘʧʨʷʞʝʥʠʝ ʚ ʦʧʘʩʥʦʤ ʤʝʩʪʝ 

ʩʦʩʪʘʚʠʣʦ 3,12*10
8
 ʅ/ʤ

2
, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʧʫʩʪʠʤʳʤ ʧʦ ʤʘʨʦʯʥʠʢʫ ʩʪʘʣʠ 

(ʪʘʙʣʠʮʘ 1) [1]. 

ʊʘʙʣʠʮʘ 1   
ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ 12ʍ18ʅ10ʊ ʧʨʠ ʥʠʟʢʠʭ ʥ ʧʦʚʳʰʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ (ʧʨʫʪʦʢ Ï18-25 ʤʤ, ʟʘʢʘʣʢʘ ʩ 1050 Áʉ ʚ ʚʦʜʝ) 

Tʠʩʧ, □ C „̃, H/ʤʤ2 „ , H/ʤʤ2 ‏, % 

-253 1790 600 25 

-196 1610 460 38 

-70 1130 360 40 

20 620 280 41 

300 460 200 31 

400 450 180 31 

500 450 180 29 

600 400 180 25 

700 280 160 26 

800 180 100 35 

 

„ τφπzρπ 
˚

̍
 

ɼʣʷ ʩʪʘʣʠ 12ʍ18ʅ10ʊ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ὸ ρωφ Јὅ 

„ σρςzρπ 
˚

̍
„ τφπzρπ 

˚

̍
 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ. 

4. ʉʝʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʚ ʪʝʣʝ ʩʦʩʫʜʘ ʧʦʜ ʨʘʟʥʳʤʠ 
ʜʘʚʣʝʥʠʷʤʠ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʙʣʘʩʪʴ ʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʜʘʚʣʝʥʠʷ ʥʝ ʤʝʥʷʝʪʩʷ, ʘ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʢʨʠʚʘʷ ʥʘʧʨʷʞʝʥʠʡ 
ʩʛʣʘʞʠʚʘʝʪʩʷ. 

5. ʉʝʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʩʪʝʥʢʠ 

ʩʦʩʫʜʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʣʱʠʥʳ, ʜʣʷ ʜʘʥʥʦʛʦ 
ʩʦʩʫʜʘ 6 ʤʤ (ʜʣʷ ʩʦʩʫʜʦʚ ʨʘʟʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʣʱʠʥʳ ʙʫʜʝʪ ʨʘʟʥʳʤ), ʙʫʜʝʪ ʩʢʘʯʢʦʤ ʠʟʤʝʥʷʝʪʩʷ 
ʦʙʣʘʩʪʴ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 9. ʅʦ ʵʪʦ ʥʝ 
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ʩʪʨʘʰʥʦ, ʪʘʢ ʢʘʢ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʣʫʯʘʷʭ ʦʧʘʩʥʳʝ ʟʦʥʳ ʥʘʧʨʷʞʝʥʠʷ 
ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʩʚʘʨʥʳʭ ʰʚʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʪʦʨʦʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʜʥʠʱʘ ʩʦʩʫʜʘ. ʀʤʝʥʥʦ ʵʪʘ ʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ 
ʧʣʘʚʥʦ ï ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʩʤʝʥʷʪʴ ʧʨʦʬʠʣʴ: ʮʠʣʠʥʜʨ ï ʪʦʨ; ʪʦʨ ï ʩʬʝʨʘ. 

ʇʦʵʪʦʤʫ ʚʩʧʣʝʩʢʦʚ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʪʳʢʘʭ ʧʨʦʬʠʣʷ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. 
 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
 

1. ʃʘʉʄʝʪ ʃʘʙʦʨʘʪʦʨʠʷ ʉʧʝʮʠʘʣʴʥʦʡ ʄʝʪʘʣʣʫʨʛʠʠ çʉʪʘʣʴ 

12ʍ18ʅ10ʊè: [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

http://www.lasmet.ru/steel/mark.php?s=15, ʩʚʦʙʦʜʥʳʡ. (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 06.05.2017). 

 
ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆʎɽʉʉɸ ʉʊʈʋɾʂʆʆɹʈɸɿʆɺɸʅʀʗ 
ʇʈʀ ʆɹʈɸɹʆʊʂɽ ʇʈʆʂɸʊʅʓʍ ɺɸʃʂʆɺ ʈɽɿɸʅʀɽʄ 

 
ʂʨʘʚʯʝʥʢʦ ʅ.ʉ., ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʆʄ, ʅʊʀ(ʬ) ʋʨʌʋ, 

ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʄɹʆʋ ʉʆʐ ˉ64, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 
 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʧʨʦʢʘʪʥʳʭ ʚʘʣʢʦʚ ʨʝʟʘʥʠʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
ʫʜʘʣʷʶʪ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ (ʦʜʥʦʣʝʟʚʠʡʥʳʤ ʠʣʠ ʤʥʦʛʦʣʝʟʚʠʡʥʳʤ) 
ʩʣʦʡ ʤʝʪʘʣʣʘ ʚ ʚʠʜʝ ʩʪʨʫʞʢʠ ʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʟʘʛʦʪʦʚʢʠ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʚʘʣʢʦʚ. ʇʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ 
(ʧʨʠʧʫʩʢʘ) ʚ ʩʪʨʫʞʢʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʫʶ 

ʜʝʬʦʨʤʘʮʠʶ, ʩʦʧʨʦʚʦʞʜʘʶʱʫʶʩʷ ʨʘʟʨʫʰʝʥʠʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʦʣʝʟʚʠʡʥʳʝ ʠʣʠ ʤʥʦʛʦʣʝʟʚʠʡʥʳʝ ʚʠʜʳ 
ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʘ ʨʝʟʘʥʠʝʤ ʠ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ (ʧʨʷʤʦʝ ʠʣʠ 

ʢʦʩʦʫʛʦʣʴʥʦʝ ʨʝʟʘʥʠʝ), ʦʩʥʦʚʥʦʡ ʤʝʭʘʥʠʟʤ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 
ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʩʣʫʯʘʝʚ. 

ʇʨʦʮʝʩʩ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʬʠʟʠʯʝʩʢʠʤ 
ʧʨʦʮʝʩʩʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʶʪ ʤʝʩʪʦ ʫʧʨʫʛʠʝ ʠ ʧʣʘʩʪʠʯʝʩʢʠʝ 

ʜʝʬʦʨʤʘʮʠʠ, ʘ ʪʘʢ ʞʝ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʦʣʴʰʠʤ ʪʨʝʥʠʝʤ, 
ʪʝʧʣʦʚʳʜʝʣʝʥʠʝʤ, ʥʘʨʦʩʪʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʟʘʚʠʚʘʥʠʝʤ ʠ ʫʩʘʜʢʦʡ ʩʪʨʫʞʢʠ, 
ʧʦʚʳʰʝʥʠʝʤ ʪʚʝʨʜʦʩʪʠ ʜʝʬʦʨʤʠʨʫʝʤʳʭ ʩʣʦʝʚ ʤʝʪʘʣʣʘ ʠ ʠʟʥʦʩʦʤ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 
ʇʨʠ ʜʚʠʞʝʥʠʠ ʨʝʟʮʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ 

ʤʘʪʝʨʠʘʣʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʨʝʟʮʦʤ, ʧʦʜʚʝʨʛʘʝʪʩʷ 
ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʘʮʠʷʤ. ʇʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʘʩʪʘʶʱʠʤ ʫʧʨʦʯʥʝʥʠʝʤ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʝʤ 
ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʤʘʪʝʨʠʘʣʝ ʥʘʧʨʷʞʝʥʠʡ. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʨʝʟʘʝʤʳʡ ʩʣʦʡ ʤʝʪʘʣʣʘ 
ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʞʘʪʠʶ. ʇʨʦʮʝʩʩ ʩʞʘʪʠʷ, ʢʘʢ ʠ ʧʨʦʮʝʩʩ ʨʘʩʪʷʞʝʥʠʷ, 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʧʨʫʛʠʤʠ ʠ ʧʣʘʩʪʠʯʝʩʢʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ. ʇʣʘʩʪʠʯʝʩʢʦʝ 
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ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʜʚʠʛʝ ʦʜʥʠʭ ʩʣʦʝʚ ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʜʨʫʛʠʭ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʧʣʦʩʢʦʩʪʷʤ ʩʢʦʣʴʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʚʧʘʜʘʶʪ 

ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘʠʙʦʣʴʰʠʭ ʩʜʚʠʛʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ. ɼʘʥʥʳʝ ʩʜʚʠʛʠ  
ʠʤʝʶʪ ʤʝʩʪʦ ʢʘʢ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʟʝʨʥʘ 

(ʤʦʥʦʢʨʠʩʪʘʣʣ), ʪʘʢ ʠ ʤʝʞʜʫ ʩʘʤʠʤʠ ʟʝʨʥʘʤʠ ʚ ʧʦʣʠʢʨʠʩʪʘʣʣʝ; ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʩʜʚʠʛʦʚ ʠʟʤʝʥʷʝʪʩʷ ʬʦʨʤʘ ʟʝʨʝʥ, ʠʭ ʨʘʟʤʝʨ ʠ ʚʟʘʠʤʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ. ʇʨʦʮʝʩʩ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠ 
ʠʟʤʝʥʝʥʠʝʤ ʩʚʦʡʩʪʚ ʤʝʪʘʣʣʘ. ʆʜʥʦ ʠʟ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ï ʵʪʦ ʫʧʨʦʯʥʝʥʠʝ 

ʤʝʪʘʣʣʘ, ʪ.ʝ. ʧʦʚʳʰʝʥʠʝ ʪʚʝʨʜʦʩʪʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʭʨʫʧʢʦʩʪʠ. 
ɺ ʧʨʦʮʝʩʩʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ 

ʤʘʪʝʨʠʘʣ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʨʧʳʚʘʝʪ ʨʝʩʫʨʩ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʪʦ ʥʦʨʤʘʣʴʥʦʝ 
ʧʣʘʩʪʠʯʥʦʝ ʪʝʯʝʥʠʝ ʧʨʝʢʨʘʱʘʝʪʩʷ ʠ ʤʘʪʝʨʠʘʣ ʥʘʯʠʥʘʝʪ ʨʘʟʨʫʰʘʪʴʩʷ 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʞʢʠ. ʆʪʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩʪʨʫʞʢʠ 
ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʣʦʩʢʦʩʪʠ ʩʜʚʠʛʘ, ʷʚʣʷʶʱʝʡʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʘʟʨʳʚʘ. 

ʇʝʨʠʦʜʠʯʝʩʢʠ ʩʢʘʣʳʚʘʶʱʠʝʩʷ ʵʣʝʤʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʙʨʘʟʫʶʪ 
ʵʣʝʤʝʥʪʥʫʶ ʩʪʨʫʞʢʫ. ʕʣʝʤʝʥʪʳ ʩʪʨʫʞʢʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ, ʪʘʢ 
ʠ ʧʨʦʯʥʦ ʩʦʝʜʠʥʝʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ (ʨʠʩʫʥʦʢ 1.ʘ). 

ɽʩʣʠ ʫ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʝʩʫʨʩ ʧʣʘʩʪʠʯʥʦʩʪʠ ʜʦʩʪʘʪʦʯʝʥ ʠ 
ʮʝʣʦʩʪʥʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʦʡ ʟʦʥʳ ʥʝ ʥʘʨʫʰʘʝʪʩʷ, ʪʦ ʩʨʝʟʘʝʤʳʡ ʩʣʦʡ 

ʤʘʪʝʨʠʘʣʘ ʧʝʨʝʭʦʜʠʪ ʚ ʩʪʨʫʞʢʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ 
ʪʝʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʨʘʟʫʝʪʩʷ ʩʣʠʚʥʘʷ ʩʪʨʫʞʢʘ (ʨʠʩʫʥʦʢ 1.ʙ). 

 

 
ʈʠʩ.1. ɺʠʜʳ ʩʪʨʫʞʝʢ: 

ʘ- ʵʣʝʤʝʥʪʥʘʷ ʩʪʨʫʞʢʘ; ʙ- ʩʣʠʚʥʘʷ ʩʪʨʫʞʢʘ. 

 
ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʪʚʝʨʜʳʭ ʠ ʤʘʣʦʚʷʟʢʠʭ ʤʝʪʘʣʣʦʚ ʩ ʤʘʣʦʡ ʩʢʦʨʦʩʪʴʶ 

ʨʝʟʘʥʠʷ  ʦʙʨʘʟʫʝʪʩʷ ʵʣʝʤʝʥʪʥʘʷ ʩʪʨʫʞʢʘ (ʨʠʩʫʥʦʢ 2). ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ 
ʦʪʜʝʣʴʥʳʭ, ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʭ ʠʣʠ ʩʦʚʩʝʤ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʦʪʜʝʣʴʥʳʭ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

 
ʈʠʩ.2. ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʥʦʡ ʩʪʨʫʞʢʠ ʧʦ ʀ.ɸ.ʊʠʤʝ 
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ʆʙʨʘʟʦʚʘʥʠʝ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʞʢʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ 
ʀ.ɸ.ʊʠʤʝ, ʧʦʣʦʞʠʚʰʠʤ ʥʘʯʘʣʦ ʥʘʫʯʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ 

ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ. 
ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʨʝʟʘʥʠʷ ʈz ,ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʨʝʟʮʫ, ʢʦʪʦʨʳʡ 

ʧʦʩʪʝʧʝʥʥʦ ʚʜʘʚʣʠʚʘʝʪʩʷ ʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʝʪʘʣʣ, ʩʞʠʤʘʝʪ ʝʛʦ ʧʝʨʝʜʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʚʳʟʳʚʘʝʪ ʩʥʘʯʘʣʘ ʫʧʨʫʛʠʝ, ʘ ʟʘʪʝʤ ʧʣʘʩʪʠʯʝʩʢʠʝ 

ʜʝʬʦʨʤʘʮʠʠ. ʇʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ ʨʝʟʮʘ ʚ ʤʝʪʘʣʣ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 
ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʨʝʟʘʝʤʦʤ ʩʣʦʝ, ʠ ʢʦʛʜʘ ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʚʝʣʠʯʠʥʳ ʧʨʦʯʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ (ʩʢʘʣʳʚʘʥʠʝ) ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʧʦ 
ʧʣʦʩʢʦʩʪʠ ʩʜʚʠʛʘ ɸɹ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʨʝʟʮʘ 

(ʩ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ) ʫʛʦʣ ʩʜʚʠʛʘ ‍(ʫʛʦʣ ʩʢʘʣʳʚʘʥʠʷ). 

ʇʦʩʣʝ ʩʢʘʣʳʚʘʥʠʷ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩʪʨʫʞʢʠ ʨʝʟʝʮ ʩʚʦʝʡ ʧʝʨʝʜʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʞʠʤʘʝʪ (ʜʝʬʦʨʤʠʨʫʝʪ) ʩʣʝʜʫʶʱʠʡ ʩʣʦʡ ʤʝʪʘʣʣʘ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʚʪʦʨʦʡ ʵʣʝʤʝʥʪ ʩʪʨʫʞʢʠ, ʦʪʜʝʣʷʶʱʠʡʩʷ ʦʪ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʤʝʪʘʣʣʘ ʧʦ ʧʣʦʩʢʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ 
ʥʘʧʨʷʞʝʥʠʡ ʧʦʜ ʪʝʤ ʞʝ ʫʛʣʦʤ ʩʢʘʣʳʚʘʥʠʷ ‍. 

ʆʧʳʪʥʳʤ ʧʫʪʝʤ ʀ.ɸ.ʊʠʤʝ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ 

ʨʝʟʘʥʠʷ ‏ ʧʝʨʝʜʥʠʡ ʫʛʦʣ Ў ρψπÁ ‍ ρτυÁ ρυυÁȟ ʪ.ʝ. ʯʝʤ ʙʦʣʴʰʝ ‏, 
ʪʝʤ ʙʦʣʴʰʝ ЎȢ 
ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʤʝʪʘʣʣʘ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʦʙʨʘʟʫʝʪʩʷ ʩʣʠʚʥʘʷ 

ʩʪʨʫʞʢʘ (ʨʠʩʫʥʦʢ 3), ʢʦʪʦʨʘʷ ʩʭʦʜʠʪ ʩ ʨʝʟʮʘ ʚ ʚʠʜʝ ʣʝʥʪʳ, ʙʝʟ ʟʘʟʫʙʨʠʥ. 
 

 
ʈʠʩ.3. ʉʭʝʤʘ ʧʣʘʩʪʠʯʝʩʢʠ ʩʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʟʦʥʳ ʧʨʠ ʨʝʟʘʥʠʠ ʤʝʪʘʣʣʘ 

 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʨʝʟʘʥʠʷ ʈz ,ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʨʝʟʮʫ, ʚ 
ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ ʤʝʪʘʣʣʝ ʚ ʟʦʥʝ oecbdo  ʩʦʟʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ï ʧʣʘʩʪʠʯʝʩʢʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ. ʂʘʞʜʘʷ ʯʘʩʪʠʮʘ ʤʝʪʘʣʣʘ, ʧʦʧʘʜʘʷ ʚ 
ʛʨʘʥʠʯʥʫʶ ʟʦʥʫ oecb, ʥʘʯʠʥʘʝʪ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ (ʟʝʨʥʘ 
ʚʳʪʷʛʠʚʘʶʪʩʷ). ʇʦ ʤʝʨʝ ʧʝʨʝʭʦʜʘ ʦʪ ʛʨʘʥʠʮʳ oecb  ʢ ʛʨʘʥʠʮʝ od  ʩʜʚʠʛ 

ʯʘʩʪʠʮ ʤʝʪʘʣʣʘ ʚʦʟʨʘʩʪʘʝʪ. ʅʘ ʛʨʘʥʠʮʝ od, ʪ.ʝ.ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʠʙʦʣʴʰʠʭ  
ʩʜʚʠʛʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʥʠʡ  ʩʜʚʠʛ ʵʣʝʤʝʥʪʦʚ ʤʘʣʦʡ ʪʦʣʱʠʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʧʦʜ ʫʛʣʦʤ ‍ ʠ ʧʝʨʝʭʦʜ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ 

ʪʦʣʱʠʥʦʡ ʘ ʚ ʩʨʝʟʘʝʤʳʡ ʩʣʦʡ ʪʦʣʱʠʥʦʡ  ʘ1 , ʪ.ʝ. ʚ ʩʣʠʚʥʫʶ ʩʪʨʫʞʢʫ 
ʪʦʣʱʠʥʦʡ  ʘ1. ʇʦʚʝʨʭʥʦʩʪʴ ʩʜʚʠʛʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʦʜ ʫʛʣʦʤ ‍, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʟʦʥʳ, ʥʝʧʨʝʨʳʚʥʦ ʧʦʜʚʝʨʛʘʶʱʝʡʩʷ 

ʧʣʘʩʪʠʯʝʩʢʦʤʫ ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ ʦʪ ʜʝʡʩʪʚʠʷ ʨʝʟʮʘ. 



 
 

41 
 

ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʵʣʝʤʝʥʪʥʦʡ ʩʪʨʫʞʢʠ ʧʦ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʧʨʦʠʩʭʦʜʠʣʦ ʩʢʘʣʳʚʘʥʠʝ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. 

 ʋʛʦʣ ʩʢʘʣʳʚʘʥʠʷ ‍ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ, 

ʫʤʝʥʴʰʝʥʠʠ ʫʛʣʘ ʨʝʟʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʠ ʪʚʝʨʜʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 
ʤʝʪʘʣʣʘ. ʇʣʘʩʪʠʯʝʩʢʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʘʥʠʝʤ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʟʦʥʝ  oecbdo. ʆʙʨʘʟʫʝʤʘʷ ʧʨʠ ʵʪʦʤ ʩʪʨʫʞʢʘ, ʘ 
ʦʩʦʙʝʥʥʦ ʝʝ ʧʨʠʨʝʟʮʦʚʳʝ ʩʣʦʠ ʪʦʣʱʠʥʦʡ ʘ2, ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʪʨʝʥʠʷ ʚʦ 
ʚʨʝʤʷ ʩʢʦʣʴʞʝʥʠʷ ʩʪʨʫʞʢʠ ʧʦ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʡ ʜʝʬʦʨʤʘʮʠʠ ʟʝʨʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʫ ʧʨʠʨʝʟʮʦʚʦʡ ʩʪʦʨʦʥʳ 
ʩʪʨʫʞʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʝʨʝʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʘ. ʊʦʣʱʠʥʘ  ʘ2 ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 2-20% ʪʦʣʱʠʥʳ 
ʩʪʨʫʞʢʠ. 
ʆʙʱʫʶ ʟʦʥʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ 

ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʠ ʤʦʞʥʦ ʦʯʝʨʪʠʪʴ ʛʨʘʥʠʮʝʡ bcef , ʪ.ʢ. ʩʨʝʟʘʥʥʘʷ 
ʩʪʨʫʞʢʘ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʪʦʣʱʠʥʝ ʠ ʜʝʬʦʨʤʘʮʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʛʣʫʙʠʥʫ ʦʪ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
ʇʨʠ ʜʚʠʞʝʥʠʠ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʝʟʮʘ, ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʚʪʦʨʠʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʚ ʧʨʝʜʨʝʟʮʦʚʳʭ ʩʣʦʷʭ 
(ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠ ʩʣʠʚʥʦʡ ʩʪʨʫʞʢʝ). ɺʝʣʠʯʠʥʘ ʚʪʦʨʠʯʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʥʝʚʝʣʠʢʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 10% ʪʦʣʱʠʥʳ ʩʪʨʫʞʢʠ. 
ɺʥʝʰʥʝʝ ʧʨʦʷʚʣʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʨʝʟʘʥʠʠ ʤʝʪʘʣʣʦʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʦʣʱʠʥʘ ʩʨʝʟʘʝʤʦʡ ʩʪʨʫʞʢʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʩʢʦʣʴʢʦ 
ʙʦʣʴʰʝ ʪʦʣʱʠʥʳ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ, ʘ ʜʣʠʥʘ ʝʝ ʢʦʨʦʯʝ ʪʦʛʦ ʫʯʘʩʪʢʘ, ʩ 

ʢʦʪʦʨʦʛʦ ʦʥʘ ʙʳʣʘ ʩʨʝʟʘʥʘ. ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ ʤʝʪʘʣʣʘ 
ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʩʪʨʫʞʢʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʘʜʢʠ ʩʪʨʫʞʢʠ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ 
ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʨʝʟʘʥʠʠ ʤʝʪʘʣʣʦʚ. 
ʇʨʠ ʪʦʯʝʥʠʠ ʯʫʛʫʥʥʳʭ ʚʘʣʢʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʘʜʢʠ ʩʪʨʫʞʢʠ  1,4-2,0  

(ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʰʝʝʢ ʚʘʣʢʘ), ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʮʘʤʠ 
ʩʪʘʣʴʥʳʭ ʚʘʣʢʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʘʜʢʠ ʩʪʨʫʞʢʠ  1,8-3,8. 

ɺ ʧʨʦʮʝʩʩʝ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ 
ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʝʬʦʨʤʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜ ʨʝʟʮʦʤ, ʥʦ ʠ ʧʦʜ ʥʠʤ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʵʪʦʤ ʫʧʨʦʯʥʷʝʪʩʷ, 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʚʝʨʜʦʩʪʴ, ʘ ʧʣʘʩʪʠʯʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʥʘʢʣʝʧ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚʘʣʢʘ. ɻʣʫʙʠʥʫ ʠ ʩʪʝʧʝʥʴ ʥʘʢʣʝʧʘ 
ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴʶ 

ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ ʤʝʪʘʣʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦʜ 
ʣʠʥʠʝʡ ʩʨʝʟʘ ʧʝʨʝʜ ʨʝʞʫʱʝʡ ʢʨʦʤʢʦʡ ʨʝʟʮʘ ʠ ʚʝʣʠʯʠʥʦʡ ʧʦʜʤʠʥʘʝʤʦʛʦ 

ʩʣʦʷ ʩʢʨʫʛʣʝʥʥʦʡ ʯʘʩʪʴʶ ʨʝʞʫʱʝʛʦ ʣʝʟʚʠʷ ʠ ʫʩʣʦʚʠʷʤʠ ʪʨʝʥʠʷ ʧʦ ʟʘʜʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʘ.   
ʏʝʤ ʙʦʣʴʰʝ ʛʨʘʥʠʮʘ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʫʭʦʜʠʪ ʧʝʨʝʜ ʨʝʟʮʦʤ 

ʧʦʜ ʣʠʥʠʶ ʩʨʝʟʘ, ʪʝʤ ʙʦʣʴʰʝ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʛʣʫʙʠʥʫ ʥʘʢʣʝʧʘ ʚʘʣʢʘ. 
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ʅʘ ʚʝʣʠʯʠʥʫ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 
ʦʢʘʟʳʚʘʝʪ ʨʘʜʠʫʩ ʩʢʨʫʛʣʝʥʠʷ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʨʝʟʮʘ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʝʜʥʷʷ ʠ ʟʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʘ ʩʦʧʨʷʛʘʶʪʩʷ ʥʝ ʧʦ ʣʠʥʠʠ, ʘ ʧʦ 
ʧʦʚʝʨʭʥʦʩʪʠ  ʚ ʩʝʯʝʥʠʠ, ʢʦʪʦʨʘʷ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʜʫʛʦʡ ʦʢʨʫʞʥʦʩʪʠ. 

ɺʝʣʠʯʠʥʘ ʨʘʜʠʫʩʘ ʩʢʨʫʛʣʝʥʠʷ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʩʦʩʪʘʚʣʷʝʪ 10-20 ʤʢʤ ʧʨʠ 
ʩʘʤʦʡ ʪʱʘʪʝʣʴʥʦʡ ʟʘʪʦʯʢʝ ʠ ʜʦʚʦʜʢʝ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ, ʘ ʧʦʩʣʝ ʟʘʪʫʧʣʝʥʠʷ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʜʠʫʩ  ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʳʝ ʠ ʜʘʞʝ ʜʝʩʷʪʳʝ ʜʦʣʠ 
ʤʠʣʣʠʤʝʪʨʘ. ʇʨʠ ʜʝʬʦʨʤʘʮʠʠ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ ʩʢʨʫʛʣʝʥʥʦʡ ʨʝʞʫʱʝʡ 

ʢʨʦʤʢʦʡ ʯʘʩʪʴ ʤʝʪʘʣʣʘ ʧʦʜʤʠʥʘʝʪʩʷ ʠ ʚ ʩʪʨʫʞʢʫ ʥʝ ʧʝʨʝʭʦʜʠʪ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʦʢʘʪʥʦʛʦ ʚʘʣʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʨʝʟʮʦʤ ʧʦ ʟʘʜʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʨʘʙʦʪʝ ʠʟʥʦʰʝʥʥʳʤ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʛʣʫʙʠʥʘ 

ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚ 2-4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʦʨʦʰʦ 
ʟʘʪʦʯʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ ʤʝʪʘʣʣʘ ʧʨʦʷʚʣʷʶʪʩʷ ʚ 
ʣʦʢʘʣʠʟʘʮʠʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʦʜʨʝʟʮʦʚʦʤ ʩʣʦʝ ʠ ʝʛʦ 
ʨʘʟʫʧʨʦʯʥʝʥʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʪʝʧʝʥʴ ʥʘʢʣʝʧʘ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʣʝʟʚʠʡʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʯʫʛʫʥʥʳʭ ʧʨʦʢʘʪʥʳʭ ʚʘʣʢʦʚ 
ʛʣʫʙʠʥʘ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʩʦʩʪʘʚʣʷʝʪ 0,1-0,4 ʤʤ, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʩʪʘʣʴʥʳʭ 0,2-0,7ʤʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʠʭ 
ʤʘʪʝʨʠʘʣʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʶʪ ʛʣʫʙʠʥʫ ʠ ʩʪʝʧʝʥʴ ʥʘʢʣʝʧʘ. 

ʇʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜ 
ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʠʭ ʫʜʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʪʦʨʤʦʞʝʥʠʝ  ʠ ʩʧʨʝʩʩʦʚʳʚʘʥʠʝ ʧʨʠʨʝʟʮʦʚʳʭ 
ʩʣʦʝʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘʨʦʩʪʘ. ʊʚʝʨʜʦʩʪʴ 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʧʨʠ ʨʝʟʘʥʠʠ ʤʝʪʘʣʣʘ ʥʘʨʦʩʪʘ ʚ 2-3 ʨʘʟʘ ʚʳʰʝ ʪʚʝʨʜʦʩʪʠ 
ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠ ʧʦʵʪʦʤʫ ʦʥ ʩʧʦʩʦʙʝʥ ʨʝʟʘʪʴ ʪʦʪ ʤʝʪʘʣʣ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʦʚʘʣʩʷ. ʋʯʘʩʪʚʫʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ, 
ʥʘʨʦʩʪ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʠʟʥʦʩ ʨʝʟʮʘ, ʥʘ ʫʩʠʣʠʷ ʠ ʢʘʯʝʩʪʚʦ 
ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʥʘ ʜʝʬʦʨʤʘʮʠʶ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ 

ʤʝʪʘʣʣʘ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ ʥʘʨʦʩʪ ʧʦʩʪʦʷʥʥʦ  ʠʟʤʝʥʷʝʪʩʷ, ʦʥ 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʨʘʟʨʫʰʘʝʪʩʷ, ʚʩʣʝʜʩʪʚʠʝ ʪʨʝʥʠʷ ʦ ʩʪʨʫʞʢʫ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʜʝʪʘʣʴ, ʘ ʪʘʢ ʞʝ ʝʛʦ ʯʘʩʪʠʮʳ ʚʥʝʜʨʷʶʪʩʷ ʚ ʦʙʨʘʙʦʪʘʥʥʫʶ 
ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʫʭʦʜʷʪ ʩʦ ʩʪʨʫʞʢʦʡ. 

ɺʜʦʣʴ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʠʟʤʝʥʝʥʠʝ ʥʘʨʦʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. 
ʅʘ ʦʜʥʠʭ ʫʯʘʩʪʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʘʱʠʚʘʥʠʝ ʥʘʨʦʩʪʘ, ʘ ʥʘ ʜʨʫʛʠʭ ʩʨʳʚ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʠ ʜʣʠʥʳ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ, ʫʯʘʩʪʚʫʶʱʝʡ ʚ 
ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ ʯʘʩʪʦʪʘ ʧʨʦʪʝʢʘʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʦʢʘʪʥʳʭ ʚʘʣʢʦʚ ʩ ʰʠʨʠʥʦʡ ʨʝʟʘ 25-
30 ʤʤ ʠ ʩʢʦʨʦʩʪʴʶ ʨʝʟʘʥʠʷ 0,15ʤ/ʩ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʢʘʣʴʥʳʭ ʩʨʳʚʦʚ ʠ 

ʥʘʩʣʦʝʥʠʡ ʥʘʨʦʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 80-120 ʮʠʢʣʦʚ ʚ ʩʝʢʫʥʜʫ. 
ʅʘʨʦʩʪʦʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʷʚʣʝʥʠʝʤ ʧʨʠ ʯʝʨʥʦʚʦʡ 

ʦʙʨʘʙʦʪʢʝ, ʪ.ʢ. ʥʘʨʦʩʪ ʟʘʱʠʱʘʝʪ ʨʝʞʫʱʫʶ ʢʨʦʤʢʫ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 
ʦʪ ʠʩʪʠʨʘʥʠʷ. 
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ʏʝʨʝʚʢʦ ɺ.ɸ., ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 1 ʢʘʪʝʛʦʨʠʠ  ʄɹʆʋ ʉʆʐ ˉ75/42, 

ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 
 

ɺ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 
ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʧʫʣʠ  ʣʶʙʦʛʦ ʚʠʜʘ  ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ (ʚ 

ʧʨʠʥʮʠʧʝ, ʵʪʦʪ ʩʧʦʩʦʙ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʠ ʢ ʦʛʥʝʩʪʨʝʣʴʥʦʤʫ ʦʨʫʞʠʶ). 
ʇʨʘʢʪʠʯʝʩʢʠʤ ʚʳʭʦʜʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ. 
ʋʩʪʘʥʦʚʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʛʫʣʠʨʦʚʢʫ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʩ  

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ  ʨʝʛʫʣʷʪʦʨʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ  ʚʘʣʘ. 
 

 

ʈʠʩ. 1 ɺʥʝʰʥʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ 
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 ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʠʬʨʦʚʦʡ ʬʦʪʦʪʘʭʦʤʝʪʨ ʥʘ 
ʩʚʝʪʦʜʠʦʜʝ. ʋʩʪʘʥʦʚʢʘ  ʧʨʝʜʩʪʘʚʣʷʝʪ  ʠʟ ʩʝʙʷ ʜʚʘ ʚʨʘʱʘʶʱʠʭʩʷ ʥʘ ʦʜʥʦʤ 

ʚʘʣʫ ʜʠʩʢʘ , ʢʦʪʦʨʳʝ  ʧʨʦʙʠʚʘʶʪʩʷ  ʧʫʣʝʡ  (ʘʥʘʣʦʛʠʷ ʩ ʦʧʳʪʦʤ ʐʪʝʨʥʘ). 
ʇʦ ʫʛʣʫ ʧʦʚʦʨʦʪʘ  ʜʠʩʢʦʚ, ʨʘʩʩʪʦʷʥʠʶ  ʤʝʞʜʫ ʜʠʩʢʘʤʠ  ʠ ʯʘʩʪʦʪʝ 

ʚʨʘʱʝʥʠʷ  ʚʘʣʘ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ  ʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʫʣʠ. 
ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ  ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʠ.  
ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʩʘʤʦʜʝʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ  ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ  ʧʫʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ 
ʦʨʫʞʠʷ  ʠ ʦʧʨʝʜʝʣʝʥʠʝ  ʩ ʝʝ ʧʦʤʦʱʴʶ ʥʘʯʘʣʴʥʦʡ  ʩʢʦʨʦʩʪʠ ʧʫʣʠ. 

ɻʠʧʦʪʝʟʘ: ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʤʦʜʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 
ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʧʦʤʦʞʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ  ʩ ʥʝʙʦʣʴʰʠʤʠ  

ʟʘʪʨʘʪʘʤʠ  ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʧʫʣʠ ʠʟ ʢʘʥʘʣʘ ʩʪʚʦʣʘ. 
ʇʨʠ  ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʠʙʦʨʘ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʈʘʟʚʠʪʠʝ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ ʩ ʧʦʤʦʱʴʶ 
ʩʦʟʜʘʥʠʷ  ʧʨʠʙʦʨʦʚ,  ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʫʯʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 
2. ʈʘʟʚʠʪʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠʙʦʨʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ 
ʧʦʥʠʤʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. 

3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʠʥʞʝʥʝʨʥʦʤʫ ʪʨʫʜʫ  ʢʦʥʩʪʨʫʢʪʦʨʘ ʠ 
ʠʩʩʣʝʜʦʚʘʪʝʣʷ. 

4. ʉʦʟʜʘʪʴ ʫʩʪʘʥʦʚʢʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ  ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʠ. 
5. ʉʦʟʜʘʪʴ ʜʫʙʣʠʨʫʶʱʠʡ ʧʦʢʘʟʘʥʠʷ ʫʩʪʘʥʦʚʢʠ ʧʨʠʙʦʨ - ʨʘʤʦʯʥʳʡ 

ʭʨʦʥʦʛʨʘʬ. 
6. ʉʦʟʜʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʫʩʪʘʥʦʚʢʠ 
ʥʘ ʤʠʢʨʦʩʭʝʤʝ ʠ ʩʝʤʠʩʪʦʨʝ. 
7. ʉʦʟʜʘʪʴ ʧʨʦʩʪʫʶ ʧʨʦʛʨʘʤʤʫ ʚ ʪʘʙʣʠʮʘʭ Excel, ʧʦʟʚʦʣʷʶʱʫʶ ʧʦ 

ʚʚʦʜʥʳʤ ʜʘʥʥʳʤ ʚ ʬʦʨʤʫʣʝ (ʫʛʣʫ ʧʦʚʦʨʦʪʘ, ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ 
ʜʠʩʢʘʤʠ ʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʜʠʩʢʦʚ) ʦʧʨʝʜʝʣʷʪʴ ʩʢʦʨʦʩʪʴ ʧʫʣʠ. 
8. ʇʨʦʚʝʩʪʠ ʦʧʳʪʳ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʧʠʩʪʦʣʝʪʦʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 
ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ. 
9. ʇʨʦʚʝʩʪʠ ʦʧʳʪʳ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ ʧʠʩʪʦʣʝʪʦʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 
ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʤʦʯʥʦʛʦ ʭʨʦʥʦʛʨʘʬʘ. 
10. ʆʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʚ ʢʦʪʦʨʳʭ  ʣʝʞʘʪ ʟʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʦʡ 
ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʦʚ ʠ ʩʨʘʚʥʠʪʴ ʠʭ ʩ ʧʘʩʧʦʨʪʥʳʤʠ 
ʜʘʥʥʳʤʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʧʠʩʪʦʣʝʪʘ. 

ʇʫʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ: 
1. Cʦʟʜʘʥʠʝ  ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ  ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ  

ʥʘ ʛʦʨʦʜʩʢʦʡ ʅʇʂ. 
2. ʇʨʠʤʝʥʝʥʠʝ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ  ʧʦʩʪʘʥʦʚʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ  ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ 
ʜʚʠʞʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʦʧʳʪʘ ʐʪʝʨʥʘ. 

3. ʀʟʛʦʪʦʚʣʝʥʠʝ ʯʝʨʪʝʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢ ʫʩʪʘʥʦʚʢʝ . 
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4. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʡ  ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʯʘʩʪʠ ʫʩʪʘʥʦʚʢʠ  ʥʘ 
ʟʘʥʷʪʠʷʭ ʢʨʫʞʢʘ çʈʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ ʜʣʷ ʚʩʝʭè. 

5. ʇʨʦʚʝʜʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʫʣʠ.  
6. ʇʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ 
ʫʩʪʘʥʦʚʢʠ ʠ ʨʘʩʯʝʪʦʚ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʠ  ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ  2-ʭ 
ʩʝʨʠʡ ʦʧʳʪʦʚ ( ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ ʠ ʨʘʤʦʯʥʦʛʦ ʭʨʦʥʦʛʨʘʬʘ). 

7. ʈʘʟʨʘʙʦʪʘʪʴ ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʫʣʠ 
ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ  ʧʠʩʪʦʣʝʪʘ. 

ʋʩʪʘʥʦʚʢʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ 
ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʤʝʭʘʥʠʯʝʩʢʦʡ, ʵʣʝʢʪʨʦʥʥʦʡ (ʨʝʛʫʣʷʪʦʨ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ) ʠ ʪʘʭʦʤʝʪʨʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ 
ʚʨʘʱʝʥʠʷ ʜʠʩʢʦʚ. (ʈʠʩ.1) 

 ʄʝʭʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʘʥʠʷ ʧʨʠʙʦʨʘ, ʩʜʝʣʘʥʥʦʛʦ ʠʟ 
ʪʦʣʩʪʦʡ ʬʘʥʝʨʳ, ʥʘ ʥʝʤ ʟʘʢʨʝʧʣʝʥ ʵʣ. ʜʚʠʛʘʪʝʣʴ ʄʋʅ 2ʋ4 ʯʝʪʳʨʴʤʷ 

ʙʦʣʪʘʤʠ. ʂʨʦʤʝ ʜʚʠʛʘʪʝʣʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ  ʟʘʢʨʝʧʣʝʥ ʨʝʦʩʪʘʪ ʠ ʢʦʨʦʙʢʘ ʩ 
ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʧʫʣʴʩʘʮʠʡ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʅʘ 
ʚʘʣ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʥʘʩʘʞʠʚʘʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʦʩʴ ʦʙʱʝʡ ʜʣʠʥʦʡ 262 

ʤʤ. ʈʘʩʩʪʦʷʥʠʝ ʧʦʩʘʜʦʯʥʦʝ ʤʝʞʜʫ ʜʠʩʢʘʤʠ 200 ʤʤ, ʥʘ ʦʩʠ ʚʳʪʦʯʝʥʳ 
ʬʣʘʥʮʳ ʠ ʨʝʟʴʙʘ. ʉ ʧʦʤʦʱʴʶ ʛʘʝʢ ʩ ʨʝʟʴʙʦʡ ʄ16 ʢ ʬʣʘʥʮʘʤ ʩ ʜʚʫʭ ʩʪʦʨʦʥ 

ʢʨʝʧʷʪʩʷ ʜʠʩʢʠ. ʇʦʩʣʝ ʟʘʢʨʝʧʣʝʥʠʷ ʜʠʩʢʦʚ ʦʜʥʘ ʩʪʦʨʦʥʘ ʦʩʠ ʢʨʝʧʠʪʩʷ ʢ 
ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ, ʜʨʫʛʘʷ ʩʪʦʨʦʥʘ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʧʦʜʰʠʧʥʠʢ, ʢʦʪʦʨʳʡ 

ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʩʪʫʧʠʮʝ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʚ ʩʪʦʡʢʝ. ʉʪʦʡʢʘ ʧʨʠʢʨʫʯʠʚʘʝʪʩʷ 
ʚʠʥʪʘʤʠ  ʠʣʠ ʙʦʣʪʘʤʠ ʩ ʛʘʡʢʘʤʠ  ʢ ʥʠʞʥʝʤʫ ʦʩʥʦʚʘʥʠʶ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʘʷ  

ʥʘʭʦʜʠʪʩʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʡ ʚʳʩʦʪʝ, ʯʝʤ ʧʝʨʚʦʝ ʦʩʥʦʚʘʥʠʝ ʧʨʠʙʦʨʘ. 
 ʇʝʨʚʦʝ ʦʩʥʦʚʘʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚʳʰʝ, ʯʪʦʙʳ ʥʘ ʧʦʣʫʦʩʴ ʤʦʞʥʦ ʙʳʣʦ 

ʥʘʩʘʞʠʚʘʪʴ ʜʠʩʢʠ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ, ʯʝʤ ʢʦʨʧʫʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 
ɼʠʩʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʫʜʦʙʥʦ ʠ 

ʩʚʦʙʦʜʥʦ  ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʩʪʨʝʣ. 
 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ 

ʜʚʠʛʘʪʝʣʷ  ʄʋʅ 2ʋ4 ʩʦʩʪʘʚʣʷʝʪ 2200 ʦʙ/ʤʠʥ. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʢʘʮʢʠʭ 

ʩʪʘʥʢʘʭ, ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʘʢʫʶ ʯʘʩʪʦʪʫ ʧʨʠʤʝʥʷʪʴ ʚ 
ʨʘʙʦʪʝ, ʢʦʥʝʯʥʦ ʞʝ, ʥʝʣʴʟʷ. ʇʦʵʪʦʤʫ ʚ ʫʩʪʘʥʦʚʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘʣʠʯʠʝ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ. ɽʛʦ ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ 
ʦʧʠʩʘʥʦ ʥʠʞʝ. ʀʪʘʢ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʨʠʙʦʨʘ ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʭʥʝʛʦ 

ʬʘʥʝʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ,  ʥʠʞʥʝʛʦ ʬʘʥʝʨʥʦʛʦ ʦʩʥʦʚʘʥʠʷ (ʙʦʣʴʰʝʡ ʰʠʨʠʥʳ ʠ 
ʜʣʠʥʳ), ʩʪʦʡʢʠ-ʜʝʨʞʘʪʝʣʷ ʩʪʫʧʠʮʳ ʧʦʜʰʠʧʥʠʢʘ ʙʦʣʴʰʦʡ ʧʦʣʫʦʩʠ ʠ 

ʙʦʣʴʰʦʡ ʧʦʣʫʦʩʠ  ʩ ʚʳʪʦʯʝʥʥʳʤʠ  ʥʘ ʥʝʡ ʬʣʘʥʮʘʤʠ ʠ ʨʝʟʴʙʦʡ ʩ ʛʘʡʢʘʤʠ  
ʜʣʷ ʢʨʝʧʣʝʥʠʷ  ʢʘʨʪʦʥʥʳʭ ʜʠʩʢʦʚ, ʘ  ʪʘʢʞʝ  ʠʟ ʜʚʫʭ  ʢʘʨʪʦʥʥʳʭ ʜʠʩʢʦʚ, 

ʜʠʘʤʝʪʨʦʤ 200ʤʤ. 
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ʈʠʩ.1. ɺʥʝʰʥʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ 

ʦʨʫʞʠʷ 
  

ɼʣʷ  ʫʤʝʥʴʰʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ  ʧʨʠʤʝʥʝʥʳ ʜʚʘ ʩʧʦʩʦʙʘ: 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ï ʵʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʵʣ. ʮʝʧʴ ʜʚʠʛʘʪʝʣʷ ʨʝʦʩʪʘʪʘ. ʀʤ 
ʤʦʞʥʦ ʛʨʫʙʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ. 

ɼʣʷ ʙʦʣʝʝ ʧʣʘʚʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʚʢʣʶʯʘʝʪʩʷ 
ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ  ʚʘʣʘ, ʚʳʧʦʣʥʝʥʥʳʡ  ʥʘ  

ʤʠʢʨʦʩʭʝʤʝ. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʷʞʝʥʠʷ  ʚʳʧʦʣʥʝʥ  ʚ ʚʠʜʝ 
ʦʪʜʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʥʦʛʦ ʙʣʦʢʘ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ  ʥʘ ʥʠʞʥʝʤ  

ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʦʩʥʦʚʘʥʠʠ  ʫʩʪʘʥʦʚʢʠ. ʕʪʦʪ ʙʣʦʢ ʫʩʪʘʥʦʚʢʠ ʩʦʜʝʨʞʠʪ 
ʚʦʣʴʪʤʝʪʨ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʜʘʚʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ ʵʣ. ʜʚʠʛʘʪʝʣʴ, 
ʨʘʜʠʘʪʦʨ ʜʣʷ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʪʠʨʠʩʪʦʨʘ, ʧʨʠʙʦʨʥʳʭ ʛʥʝʟʜ ʠ ʛʥʝʟʜʘ 

ʟʘʟʝʤʣʝʥʠʷ ʠ ʪʫʤʙʣʝʨʘ  ʜʣʷ ʚʢʣʶʯʝʥʠʷ  ʨʝʛʫʣʷʪʦʨʘ  ʚ ʮʝʧʴ. ʂʦʨʧʫʩ 
ʨʝʛʫʣʷʪʦʨʘ ʚʳʧʦʣʥʝʥ  ʠʟ ʘʣʶʤʠʥʠʷ ʪʦʣʱʠʥʦʡ 3 ʤʤ. ʈʝʛʫʣʷʪʦʨ ʥʝ ʩʦʜʝʨʞʠʪ  

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʧʦʵʪʦʤʫ ʣʝʛʦʢ, ʝʛʦ ʣʝʛʢʦ ʧʝʨʝʜʚʠʛʘʪʴ  ʠ ʧʝʨʝʥʦʩʠʪʴ. 
ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʝʛʫʣʷʪʦʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3. 

ɺʥʝʰʥʠʡ ʚʠʜ  ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ   ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 2 ʥʠʞʝ: 
 

 
 

ʈʠʩ.2. ɺʥʝʰʥʠʡ ʚʠʜ ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ. 
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       ʈʠʩ.3. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ  
ʵʣ.ʜʚʠʛʘʪʝʣʷ ʫʩʪʘʥʦʚʢʠ 

 
ɺ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʢʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʮʠʬʨʦʚʦʡ ʪʘʭʦʤʝʪʨ ɼʊ 2234ɺ. 

ʎʠʬʨʦʚʦʡ ʬʦʪʦʪʘʭʦʤʝʪʨ ʧʦʩʳʣʘʝʪ ʩʚʝʪʦʚʦʡ ʣʫʯ ʥʘ ʚʨʘʱʘʶʱʠʡʩʷ 
ʜʠʩʢ, ʦʪʨʘʞʘʶʱʘʷ ʧʦʣʦʩʢʘ ʙʫʤʘʛʠ ʧʦʩʳʣʘʝʪ ʩʚʝʪʦʚʦʡ ʣʫʯ ʦʙʨʘʪʥʦ,   ʵʪʘ 

ʩʚʝʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ ʥʘ ʬʦʪʦʜʠʦʜ ʪʘʭʦʤʝʪʨʘ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ 
ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʚʳʚʦʜʠʪʩʷ ʥʘ ʮʠʬʨʦʚʦʡ ʜʠʩʧʣʝʡ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʠ 
ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ ʧʨʠʤʝʥʷʣʩʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʧʠʩʪʦʣʝʪ ʀʞʝʚʩʢʦʛʦ 

ʦʨʫʞʝʡʥʦʛʦ ʟʘʚʦʜʘ ʤʘʨʢʠ çɹʘʡʢʘʣ 53 ʄè. 
ʇʝʨʝʜ ʚʳʩʪʨʝʣʦʤ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʪʘʭʦʤʝʪʨʘ, ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʠʩʢʦʚ. ʃʫʯ ʪʘʭʦʤʝʪʨʘ ʥʘʧʨʘʚʣʷʣʩʷ ʩʦ ʩʪʦʨʦʥʳ ʟʘʜʥʝʡ 
ʯʘʩʪʠ ʜʚʠʛʘʪʝʣʷ ʥʘ ʜʠʩʢ, ʢʦʪʦʨʳʡ ʧʨʠʢʨʝʧʣʝʥ ʙʣʠʞʝ ʢ ʜʚʠʛʘʪʝʣʶ. 

ʂʘʨʪʦʥʥʳʡ ʜʠʩʢ ʦʢʨʘʰʝʥ ʚ ʯʝʨʥʳʡ ʮʚʝʪ, ʥʘ ʵʪʦʪ ʬʦʥ ʧʨʠʢʣʝʠʚʘʝʪʩʷ 
ʩʚʝʪʦʦʪʨʘʞʘʶʱʘʷ ʧʦʣʦʩʢʘ ʠʟ ʙʝʣʦʡ ʛʣʷʥʮʝʚʦʡ ʙʫʤʘʛʠ. ʊʘʭʦʤʝʪʨ 

ʥʘʭʦʜʠʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 200 ʤʤ ʦʪ ʜʠʩʢʘ. ʈʝʛʫʣʷʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ ʠ 
ʨʝʦʩʪʘʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ 834 ʦʙ/ʤʠʥ. ɺʪʦʨʦʡ 
ʚʳʩʪʨʝʣ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ 1020 ʦʙ/ʤʠʥ. ʊʨʝʪʠʡ ʚʳʩʪʨʝʣ 

ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ 900 ʦʙ/ʤʠʥ. 
ʊʘʙʣʠʮʘ 1 

ˉ ʦʧʳʪʘ 1 2 3    Vcʨ 

h 834 ʦʙ/ʤʠʥ 

(14 ʦʙ/ʩ) 

1020 ʦʙ/ʤʠʥ 

(16,66 ʦʙ/ʩ) 

900 ʦʙ/ʤʠʥ 

(15 ʦʙ/ʩ) 

 

 

 108 ʤ/ʩ Ŭ 9,1º 11,4º 10º 

Vo 110 ʤ/ʩ 105 ʤ/ʩ 108 ʤ/ʩ 
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ʉʢʦʨʦʩʪʴ ʧʫʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ Vo = (l *2ʇ*n)/Ŭ, ʛʜʝ l ï 
ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʠʩʢʘʤʠ, n ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ, Ŭ - ʫʛʦʣ ʚ ʨʘʜʠʘʥʘʭ.  

ʈʘʩʩʯʠʪʘʝʤ ʧʦ ʫʛʣʫ Ŭ1 = 9,1Ü, ʧʦʣʫʯʝʥʥʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʪʨʝʣʘ ʚ 
ʧʝʨʚʦʤ ʦʧʳʪʝ, ʩʢʦʨʦʩʪʴ ʧʫʣʠ. 

ʇʝʨʝʚʝʜʝʤ ʫʛʦʣ Ŭ ʚ ʨʘʜʠʘʥʳ. 
180Ü - ʇ ʨʘʜ; 9,1Ü=9,1*ʇ /180 = 0,0508 ʇ ʨʘʜ. 

 ʊʦʛʜʘ V1= 0,2*2ʇ*14/0,0508*ʇ å 110ʤ/ʩ 
ʈʘʩʩʯʠʪʘʝʤ ʧʦ ʫʛʣʫ Ŭ2 = 11,4Ü, ʧʦʣʫʯʝʥʥʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʪʨʝʣʘ ʚ 

ʚʪʦʨʦʤ ʦʧʳʪʝ, ʩʢʦʨʦʩʪʴ ʧʫʣʠ. 
ʇʝʨʝʚʝʜʝʤ ʫʛʦʣ 11,4Ü ʚ ʨʘʜʠʘʥʳ. 

180Ü - ʇ ʨʘʜ; 11,4Ü=11,4*ʇ /180 = 0,06346 ʇ ʨʘʜ. 
 ʊʦʛʜʘ V2= 0,2*2ʇ*16,66/0,06346*ʇ å 105 ʤ/ʩ 

ʈʘʩʩʯʠʪʘʝʤ ʧʦ ʫʛʣʫ Ŭ3 = 10 Ü, ʧʦʣʫʯʝʥʥʦʤʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʩʪʨʝʣʘ ʚ 
ʪʨʝʪʴʝʤ ʦʧʳʪʝ, ʩʢʦʨʦʩʪʴ ʧʫʣʠ. 

ʇʝʨʝʚʝʜʝʤ ʫʛʦʣ 10Ü ʚ ʨʘʜʠʘʥʳ. 
180Ü - ʇ ʨʘʜ; 180Ü =  ʇ/18 ʨʘʜ, ʪʦʛʜʘ  
V= 0,2*2ʇ*15*18/ʇ = 108  ʤ/ʩ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʭ ʦʧʳʪʦʚ ʥʘʡʜʝʥʦ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʪʨʝʭ 
ʥʘʯʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ: 

Vʦ ʩʨ = (Vo1 +Vo2+Vo3)/3= (110 +105+108)/3 å 108 ʤ/ʩ 
       ʀʪʘʢ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 3-ʭ ʦʧʳʪʦʚ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩʨʝʜʥʷʷ 

ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʫʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʧʠʩʪʦʣʝʪʘ. ʈʘʩʩʯʠʪʘʝʤ 
ʧʦʛʨʝʰʥʦʩʪʴ ʘʙʩʦʣʶʪʥʫʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ: 

 ȹ Vo1 = |Vo1 - Vʦ ʩʨ|      ȹ Vo1 = |110-108| = 2 ʤ/ʩ 
 ȹ Vo2 = |Vo2 - Vʦ ʩʨ|      ȹ Vo2 = |105-108|= 3 ʤ/ʩ 

 ȹ Vo3 = |Vo3 - Vʦ ʩʨ|      ȹ Vo3 = |108-108| = 0 ʤ/ʩ 
 ȹ V o ʩʨ = (ȹ Vo1 + ȹ Vo2 + ȹ Vo3) /3 

 ȹ V o ʩʨ = (2+3+00) / 3 å 2 v/c 
 V o = (V o ʩʨ +/- ȹ V o ʩʨ) ʤ/ʩ 
 V o = (108 +/- 2) ʤ/ʩ  

106 < V o ʩʨ < 110 
ɽ ʩʨ = ȹ Vo ʩʨ/ Vo ʩʨ ʭ 100%  

ɽ ʩʨ = 2 / 108 ʭ 100% å 2 % 

V o = (108 +/- 2) ʤ/ʩ               ɽ ʩʨ =2 % 

ɺ ʧʨʘʢʪʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʫʣʠ. ʏʝʤ ʙʦʣʴʰʠʤʠ ʩʧʦʩʦʙʘʤʠ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʫʣʠ, ʪʝʤ ʪʦʯʥʝʝ ʧʦʣʫʯʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʙʳʣʦ ʨʝʰʝʥʦ 
ʧʨʦʜʫʙʣʠʨʦʚʘʪʴ, ʧʨʦʚʝʨʠʪʴ ʥʘʡʜʝʥʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʨʘʤʦʯʥʦʛʦ ʭʨʦʥʦʛʨʘʬʘ.  ʕʪʦʪ ʩʧʦʩʦʙ 
ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʟʦʚʦʤʫ ʩʧʦʩʦʙʫ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʠ. ʉʫʪʴ 

ʙʘʟʦʚʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚʳʙʠʨʘʝʪʩʷ ʙʘʟʘ 
(ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ), ʢʦʪʦʨʦʝ ʧʨʦʣʝʪʘʝʪ ʧʫʣʷ. ʅʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ 
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ʙʘʟʳ ʩʪʘʚʷʪ ʙʣʦʢʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪ ʤʦʤʝʥʪ ʚʣʝʪʘ ʚ 
ʙʘʟʫ ʠ ʤʦʤʝʥʪ ʚʳʣʝʪʘ ʠʟ ʥʝʝ. ɹʣʦʢʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʜʘʪʯʠʢʠ) ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʥʳʭ ʚʠʜʦʚ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʠʥʜʫʢʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ, ʬʦʪʦʜʘʪʯʠʢʠ, 
ʧʨʦʙʠʚʘʝʤʳʝ ʣʠʩʪʳ ʬʦʣʴʛʠ, ʨʘʟʨʳʚ ʧʨʦʚʦʣʦʢʠ ʠ ʪ.ʜ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʝʜʥʝʡ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʟʥʘʯʝʥʠʝ 
ʢʦʪʦʨʦʡ ʧʦʣʫʯʝʥʦ ʩ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʢʠ, ʙʳʣʦ ʨʝʰʝʥʦ 

ʧʨʠʤʝʥʠʪʴ ʧʨʠʙʦʨ ʩ ʬʦʪʦʜʘʪʯʠʢʘʤʠ ʚ ʚʠʜʝ ʙʣʦʢʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʇʫʣʷ, 
ʧʨʦʣʝʪʘʷ ʚ ʢʦʨʧʫʩʝ ʧʨʠʙʦʨʘ, ʧʝʨʝʩʝʢʘʝʪ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʦʪ ʩʝʨʠʠ 

ʩʚʝʪʦʜʠʦʜʦʚ, ʚʳʩʪʘʚʣʝʥʥʳʭ ʚʜʦʣʴ ʧʨʷʤʦʡ ʣʠʥʠʠ. ʃʫʯʠ, ʦʪʨʘʞʘʷʩʴ ʦʪ 
ʢʫʩʦʯʢʦʚ   ʧʦʣʦʩʦʢ ʬʦʣʴʛʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʠ ʧʦʧʘʜʘʶʪ ʥʘ ʬʦʪʦʜʠʦʜʳ. 

ʄʦʤʝʥʪ ʚʣʝʪʘ ʠ ʚʳʣʝʪʘ ʬʠʢʩʠʨʫʝʪʩʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ ʠ ʧʦ ʙʘʟʝ ʠ 
ʚʨʝʤʝʥʠ ʦʥ ʞʝ ʚʳʯʠʩʣʷʝʪ ʩʨʝʜʥʶʶ ʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʫʣʠ. 

ʇʨʠ ʚʪʦʨʦʤ ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʙʳʣ ʧʨʠʤʝʥʝʥ 
ʩʘʤʦʜʝʣʴʥʳʡ ʭʨʦʥʦʛʨʘʬ. ʕʣʝʢʪʨʦʥʥʘʷ ʯʘʩʪʴ ʙʳʣʘ ʧʨʠʦʙʨʝʪʝʥʘ ʚ ʚʠʜʝ 

ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠ ʩʤʦʥʪʠʨʦʚʘʥʘ ʥʘ ʩʘʤʦʜʝʣʴʥʦʤ ʨʘʤʦʯʥʦʤ ʦʩʥʦʚʘʥʠʠ 
(ʯʝʨʝʟ ʨʘʤʢʫ ʣʝʪʝʣʘ ʧʫʣʷ). ʂʦʨʧʫʩ ʨʘʤʢʠ ʚʳʧʦʣʥʝʥ ʠʟ ʇ-ʦʙʨʘʟʥʦʛʦ 
ʧʣʘʩʪʤʘʩʩʦʚʦʛʦ ʧʨʦʬʠʣʷ ʢʘʙʝʣʴ-ʢʘʥʘʣʘ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ 

ʨʘʤʢʠ ʥʘʢʣʝʝʥʳ ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʝ ʧʦʣʦʩʢʠ ʬʦʣʴʛʠ. ʈʝʟʫʣʴʪʘʪ ʦʧʳʪʘ ʥʘ 
ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʚʳʚʦʜʠʪʩʷ ʥʘ ʮʠʬʨʦʚʦʡ ʵʢʨʘʥ. ʇʨʠʙʦʨ ʦʧʨʝʜʝʣʷʝʪ 

ʩʢʦʨʦʩʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʛʨʘʥʠʮʘʭ. ɼʦʧʫʩʪʠʤ, ʦʥ ʥʝ ʬʠʢʩʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʪʝʣʘ, 
ʢʦʪʦʨʦʝ  ʧʨʦʣʝʪʘʝʪ ʯʝʨʝʟ ʝʛʦ ʢʦʨʧʫʩ ʩʦ ʩʣʠʰʢʦʤ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠʣʠ 

ʩʣʠʰʢʦʤ  ʙʦʣʴʰʦʡ (ʪ.ʝ. ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʠʣʢʘ ʩʢʦʨʦʩʪʝʡ, ʢʦʪʦʨʫʶ  
ʤʦʞʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʧʨʠʙʦʨ). ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʙʦʨʘ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 4: 

 

 

ʈʠʩ.4. ʉʚʝʪʦʜʠʦʜʥʳʡ  ʨʘʤʦʯʥʳʡ ʭʨʦʥʦʛʨʘʬ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

       

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʘ ʩ ʵʪʠʤ ʧʨʠʙʦʨʦʤ ʧʦʣʫʯʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ: 
ɹʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 6 ʚʳʩʪʨʝʣʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʪʩʪʨʝʣʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.  
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ʊʘʙʣʠʮʘ 2 

ˉ ʧ/ʧ Vʦ (ʤ/ʩ) Vʦ ʩʨ (ʤ/ʩ) ȹ Vo (ʤ/ʩ) ȹ Vo ʩʨ (ʤ/ʩ) ɽ (%)  

1. 110  

 

102 ʤ/ʩ 

8  

 

5 ʤ/ʩ 

 

 

5 % 

2. 93 9 

3. 97 5 

4. 103 1 

5. 105 3 

6. 100 2 

V o ʩʨ = (110+93+97+103+105+100)/6 1͠02 ʤ/ʩ 

ȹ Vʦ (ʤ/ʩ) ï ʘʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ  
ɽ (%)- ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ   
 

ȹ Vo1= |Vo1 - Vʦ ʩʨ| = |110-102|= 8 ʤ/ʩ 
ȹ Vo2= |Vo2 - Vʦ ʩʨ| = |93-102|=9 ʤ/ʩ 

ȹ Vo3= |Vo3 - Vʦ ʩʨ| = |97-102|= 5 ʤ/ʩ 
ȹ Vo4= |Vo4 - Vʦ ʩʨ| = |103-102|= 1 ʤ/ʩ 

ȹ Vo5= |Vo5 - Vʦ ʩʨ| = |105-102|= 3 ʤ/ʩ 
ȹ Vo6= |Vo6 - Vʦ ʩʨ| = |100-102| = 2 ʤ/ʩ 

 
ȹ V o ʩʨ= (8+9+5+1+3+2)/6= 28/6=14/3 å 5 ʤ/ʩ 

             ɽ = 5/102 ʭ100% å 5 % 

ɽ = ȹ Vo ʩʨ/ Vo ʩʨ ʭ100 %  

 

 ʆʪʚʝʪ: Vo ʩʨ= (102 + 5) ʤ/ʩ, ɽ = 5 % 
ɺʳʚʦʜʳ. 

ʇʨʦʚʝʜʝʤ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʢʦʨʦʩʪʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʫʩʪʘʥʦʚʢʝ ʠ ʩ 

ʧʦʤʦʱʴʶ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʨʘʤʦʯʥʦʛʦ ʭʨʦʥʦʛʨʘʬʘ. 
ʆʧʳʪ ʩ ʜʠʩʢʘʤʠ                      ʆʧʳʪ ʩ ʭʨʦʥʦʛʨʘʬʦʤ 

V o = (108 +/-2) ʤ/ʩ                          V o ʩʨ= (102 + 5) ʤ/ʩ 
ɽ ʩʨ =2 %                                         ɽ = 5 % 
ʀʥʪʝʨʚʘʣʳ ʛʨʘʥʠʮ ʩʢʦʨʦʩʪʠ  ʩ ʫʯʝʪʦʤ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ  

 106 < 108 < 110      97 <  102 <  107 
                                                       106                                                   110 

          

  

97                                                     107        

ʈʠʩ.5. ɼʠʘʛʨʘʤʤʘ ʩʢʦʨʦʩʪʝʡ 
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ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʠʜʥʘ ʦʙʱʘʷ ʦʙʣʘʩʪʴ  ʚʦʟʤʦʞʥʳʭ ʩʢʦʨʦʩʪʝʡ  ʚ ʜʚʫʭ 
ʦʧʳʪʘʭ  ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 106 ʤ/ʩ  ʜʦ 107 ʤ/ʩ. 

ʀʪʘʢ, ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ, ʫʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʳ 
ʧʦʛʨʝʰʥʦʩʪʝʡ ʜʚʫʭ ʦʧʳʪʦʚ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ: 

                     106 ʤ/ʩ <  Vo ʩʨ < 107 ʤ/ʩ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʮʝʣʴ ʨʘʙʦʪʳ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ:  

ʩʦʟʜʘʥʘ ʫʩʪʘʥʦʚʢʘ  ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʠ 
ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ  ʠ ʨʘʤʦʯʥʳʡ ʭʨʦʥʦʛʨʘʬ, ʠ  ʩ ʠʭ ʧʦʤʦʱʴʶ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʫ ʜʚʫʭ ʦʧʳʪʦʚ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ  ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʧʫʣʠ 
ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʧʠʩʪʦʣʝʪʘ. 

106 ʤ/ʩ < Uʩʨ <107 ʤ/ʩ 
ʕʪʦ ʟʥʘʯʝʥʠʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʧʫʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʧʠʩʪʦʣʝʪʦʚ (100-120 ʤ/ʩ) 
ɿʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ: 

1. ʉʦʟʜʘʥʘ ʫʩʪʘʥʦʚʢʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʫʣʠ, 
ʩʦʩʪʦʷʱʘʷ ʠʟ  ʤʝʭʘʥʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʵʣʝʢʪʨʦʥʥʦʛʦ  ʨʝʛʫʣʷʪʦʨʘ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ  ʚʘʣʘ ʠ ʮʠʬʨʦʚʦʛʦ ʪʘʭʦʤʝʪʨʘ ʠ ʨʘʤʦʯʥʦʛʦ ʭʨʦʥʦʛʨʘʬʘ ʜʣʷ 
ʜʫʙʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥʠʡ. 
2. ʉʦʟʜʘʥ ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ  ʚʘʣʘ.  

3. ʉʦʟʜʘʥʘ ʧʨʦʛʨʘʤʤʘ  ʚ ʪʘʙʣʠʮʘʭ Excel, ʧʦʟʚʦʣʷʶʱʘʷ  ʧʦ ʚʚʦʜʥʳʤ 
ʜʘʥʥʳʤ  ʚ ʬʦʨʤʫʣʝ  (ʫʛʣʫ ʧʦʚʦʨʦʪʘ, ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʜʠʩʢʘʤʠ ʠ 

ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʜʠʩʢʦʚ) ʦʧʨʝʜʝʣʷʪʴ ʩʢʦʨʦʩʪʴ ʧʫʣʠ. 
4. ʇʨʦʚʝʜʝʥ ʦʧʳʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ  ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ   ʧʫʣʠ ʩ 
ʧʦʤʦʱʴʶ ʨʘʤʦʯʥʦʛʦ ʭʨʦʥʦʛʨʘʬʘ. 
5. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʫʭ ʦʧʳʪʦʚ ʦʧʨʝʜʝʣʝʥʥʦ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʧʫʣʠ. 
6. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ  ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʢʦʨʦʩʪʠ ʧʫʣʠ  

ʧʦʤʦʛʣʦ ʙʳʩʪʨʦ  ʩ ʥʝʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ  ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʠʪʴ 
ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ ʧʫʣʠ ʠʟ ʢʘʥʘʣʘ ʩʪʚʦʣʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ. 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ɹʠʨʶʢʦʚ ʉ.ɸ.  çʎʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʄʆʇïʠʥʪʝʛʨʘʣʴʥʳʭ 
ʤʠʢʨʦʩʭʝʤʘʭè . ï ʄ.,çʈʘʜʠʦ ʠ ʩʚʷʟʴ çè, 1990 ʛ. 

2. ʂʘʩʴʷʥʦʚ ɺ.ɸ. ʋʯʝʙʥʠʢ çʌʠʟʠʢʘ-10è. - ʄ.,ɼʨʦʬʘ, 2003 ʛ. 
3. ɺʦʡʮʝʭʦʚʩʢʠʡ ʗ.ʉ.çʈʘʜʠʦʵʣʝʢʪʨʦʥʥʳʝ ʠʛʨʫʰʢʠè. -  ʄ.,èʉʦʚʝʪʩʢʦʝ 

ʨʘʜʠʦè,1977 ʛ. 
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ɺʃʀʗʅʀɽ ɸɺʊʆʄʆɹʀʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ ʅɸ 
ʂɸʏɽʉʊɺʆ ɸʊʄʆʉʌɽʈʅʆɻʆ ɺʆɿɼʋʍɸ ɺ ɻʆʈʆɼɽ 

ʂʀʈʆɺɻʈɸɼɽ 
ʃʝʚʘʥʦʚ ɻʨʠʛʦʨʠʡ ɼʝʥʠʩʦʚʠʯ ʫʯʘʱʠʡʩʷ 9 ɹ ʢʣʘʩʩʘ ʰʢʦʣʳ ˉ3 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ɻʨʦʰʝʚʘ ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ,  ʀʛʫʤʥʦʚʘ ʖʣʠʷ ʆʣʝʛʦʚʥʘ,  
ʛ. ʂʠʨʦʚʛʨʘʜ 

ʅʘʠʙʦʣʝʝ ʦʩʪʨʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ 
ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʝʤ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ - ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 
ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʤʘʩʰʪʘʙʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʜʦʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʩʫʤʤʘʨʥʳʭ ʚʳʙʨʦʩʘʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʚʩʝʤʠ 
ʪʝʭʥʦʛʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʦʩʪʠʛʘʝʪ ʚ ʩʨʝʜʥʝʤ 43%. ɼʦʣʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ 
ʜʦʩʪʠʛʘʝʪ 85-90%. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʵʪʦʛʦ ʫʱʝʨʙʘ (ʜʦ 60%) ʩʚʷʟʘʥʘ ʩ 

ʧʝʨʝʚʦʟʢʘʤʠ ʧʘʩʩʘʞʠʨʦʚ ʣʝʛʢʦʚʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ. 
ʆʪʭʦʜʷʱʠʝ ʛʘʟʳ ʜʚʠʛʘʪʝʣʝʡ ʩʦʜʝʨʞʘʪ ʩʣʦʞʥʫʶ ʩʤʝʩʴ ʠʟ ʙʦʣʝʝ 

ʜʚʫʭʩʦʪ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʝʤʘʣʦ ʢʘʥʮʝʨʦʛʝʥʦʚ. ɺʨʝʜʥʳʝ 

ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʶʪ ʚ ʚʦʟʜʫʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʟʦʥʝ ʜʳʭʘʥʠʷ ʯʝʣʦʚʝʢʘ, 
ʧʦʵʪʦʤʫ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ 

ʠʩʪʦʯʥʠʢʘʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʩ 
ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʳʭʣʦʧʦʚ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩʚʷʟʘʥʦ 36% ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ, ʙʦʣʝʝ 38% ʥʝʧʨʘʚʠʣʴʥʦʛʦ 
ʨʘʟʚʠʪʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ. ʀʤʝʥʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʩʦʢʨʘʱʘʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʦʙʠʪʘʪʝʣʝʡ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ ʥʘ 6-7 
ʣʝʪ. ʉʝʛʦʜʥʷ ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʥʦ ʧʦʩʪʘʨʘʪʴʩʷ ʩʦʢʨʘʪʠʪʴ ʚʨʝʜʥʳʝ 
ʚʳʙʨʦʩʳ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʥʝʦʙʭʦʜʠʤʦ! 

ɻʦʨʦʜ ʂʠʨʦʚʛʨʘʜ ʷʚʣʷʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʤ ʮʝʥʪʨʦʤ, ʚ ʢʦʪʦʨʦʤ 
ʨʘʩʧʦʣʦʞʝʥʳ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ ï ʬʠʣʠʘʣ 
çʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʠʤʝʪʘʣʣʦʚè ʆɸʆ çʋʨʘʣʵʣʝʢʪʨʦʤʝʜʴè ʠ ɸʆ 

çʂʠʨʦʚʛʨʘʜʩʢʠʡ ʟʘʚʦʜ ʪʚʝʨʜʳʭ ʩʧʣʘʚʦʚè. ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʥʘ 
ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʦʢʘʟʳʚʘʶʪ ʠ ʚʳʙʨʦʩʳ ʦʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ï 44% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʳʙʨʦʩʦʚ. ɺ ʛʦʨʦʜʝ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʚʳʰʝ 16 ʪʳʩ. ʝʜʠʥʠʮ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʥʘʰʝʛʦ ʛʦʨʦʜʘ ʠ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʨʝʛʠʦʥʦʚ 
ʩʪʨʘʥʳ. ʄʝʥʷ ʢʘʢ ʛʦʨʦʜʩʢʦʛʦ ʞʠʪʝʣʷ, ʥʝ ʤʦʞʝʪ ʥʝ ʟʘʙʦʪʠʪʴ ʩʦʩʪʦʷʥʠʝ 

ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦʵʪʦʤʫ ʷ ʨʝʰʠʣ ʧʦʩʚʷʪʠʪʴ ʤʦʶ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʠʤʝʥʥʦ ʵʪʦʡ ʪʝʤʝ. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ: 

- ɺ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ - 1 441 256 ʘʚʪʦʤʦʙʠʣʝʡ. 

- ɺ ʛʦʨʦʜʝ ɽʢʘʪʝʨʠʥʙʫʨʛʝ - 620 ʪʳʩʷʯ, 496 ʘʚʪʦ ʥʘ 1000 ʞʠʪʝʣʝʡ. 

- ɺ ʛʦʨʦʜʝ ʂʠʨʦʚʛʨʘʜʝ - 26 772 ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚʤʝʩʪʝ ʩ 

ʧʦʩʝʣʢʘʤʠ.  

- ʂʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʛʦʨʦʜʝ  - 16 ʪʳʩʷʯ.  
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ʆʙʲʝʢʪ ʠʟʫʯʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. 
ʇʨʝʜʤʝʪ: ʚʣʠʷʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʎʝʣʴ: 
1. ɺʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. 
2. ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ 

ʘʪʤʦʩʬʝʨʥʦʛʦ  ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʂʠʨʦʚʛʨʘʜʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʫʪʠ 
ʫʤʝʥʴʰʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. 
ɿʘʜʘʯʠ:  

1. ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. 

2. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 
ʛʦʨʦʜʘ ʂʠʨʦʚʛʨʘʜʘ. 

2. ʇʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʥʘʠʙʦʣʝʝ 
ʘʢʪʠʚʥʦʤ ʧʝʨʝʢʨʸʩʪʢʝ ʫʣʠʮ ʉʚʝʨʜʣʦʚʘ-ɼʟʝʨʞʠʥʩʢʦʛʦ ʠ ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʦʢ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʤʠʢʨʦʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʥʝʛʦʚʳʭ ʧʨʦʙ. 
3. ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʨʤʘʤʠ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ɻʆʉʊʘʤʠ ʧʦ ʚʳʭʣʦʧʥʳʤ 

ʛʘʟʘʤ ʘʚʪʦʤʦʙʠʣʝʡ. 
4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʫʪʠ ʫʤʝʥʴʰʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʦʚ. 

5. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʠ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʳ ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤʦʡ. 

1. ɺʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʭʣʦʧʦʚ ʥʘ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʠ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʦʧʣʠʚʦ ʩʛʦʨʘʝʪ ʚ ʢʘʤʝʨʝ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʠʩʣʦʨʦʜʦʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ 
ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ, ʢʦʪʦʨʦʝ ʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʨʘʙʦʪʫ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʜʣʷ 

ʩʛʦʨʘʥʠʷ 1 ʢʛ ʙʝʥʟʠʥʘ ʪʨʝʙʫʝʪʩʷ 14,7 ʢʛ ʚʦʟʜʫʭʘ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʠ 
ʩʛʦʨʘʥʠʝ ʙʝʥʟʠʥʦʚʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ (ʝʝ ʝʱʝ ʥʘʟʳʚʘʶʪ ʛʦʨʶʯʝʡ) ʜʣʠʪʩʷ 

ʪʳʩʷʯʥʳʝ ʜʦʣʠ ʩʝʢʫʥʜʳ, ʠ ʢ ʪʘʢʦʤʫ ʙʳʩʪʨʦʤʫ ʧʨʦʮʝʩʩʫ ʦʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʘ. ɺ ʩʤʝʩʠ ʦʩʪʘʶʪʩʷ ʛʘʟʳ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʮʠʢʣʘ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʜʦʩʪʫʧʫ ʢʠʩʣʦʨʦʜʘ ʢ ʯʘʩʪʠʮʘʤ ʪʦʧʣʠʚʘ; ʢʨʦʤʝ ʪʦʛʦ, ʥʝ 
ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʝʝ ʠʜʝʘʣʴʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʦ ʦʙʲʝʤʫ ʮʠʣʠʥʜʨʘ, 

ʦʩʦʙʝʥʥʦ ʫ ʥʝʧʨʦʛʨʝʪʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʥʘ ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʘʭ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʥʝ ʚʩʝ ʪʦʧʣʠʚʦ ʦʢʠʩʣʷʝʪʩʷ ʜʦ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʠ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ ʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʜʦʙʘʚʣʷʪʴ. 
ɽʩʣʠ ʚ ʛʦʨʶʯʝʡ ʩʤʝʩʠ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʙʦʣʴʰʝ ʨʘʩʯʝʪʥʦʛʦ, ʩʤʝʩʴ 

ʥʘʟʳʚʘʝʪʩʷ ʙʦʛʘʪʦʡ, ʝʩʣʠ ʤʝʥʴʰʝ - ʙʝʜʥʦʡ.  
ʇʨʠ ʩʨʝʜʥʠʭ ʥʘʛʨʫʟʢʘʭ ʛʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʥʘ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ʧʦʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʙʝʜʥʝʥʥʘʷ 
ʩʤʝʩʴ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʦʙʦʛʘʱʝʥʠʠ ʩʤʝʩʠ, ʩʢʦʨʦʩʪʴ ʝʝ ʩʛʦʨʘʥʠʷ 
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ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʢʘʤʝʨʝ ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 
ʜʘʚʣʝʥʠʝ.  

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʠʣʠ ʨʝʟʢʦʛʦ ʧʝʨʝʭʦʜʘ ʩ ʤʘʣʦʡ ʥʘʛʨʫʟʢʠ 
ʥʘ ʙʦʣʴʰʫʶ ʪʨʝʙʫʝʪʩʷ ʙʦʛʘʪʘʷ ʩʤʝʩʴ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ 

ʢʠʩʣʦʨʦʜʘ ʪʦʧʣʠʚʦ ʩʛʦʨʘʝʪ ʥʝ ʧʦʣʥʦʩʪʴʶ. ɼʚʠʛʘʪʝʣʴ ʭʦʪʷ ʠ ʨʘʟʚʠʚʘʝʪ 
ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ, ʥʦ ʨʘʙʦʪʘʝʪ ʥʝ ʵʢʦʥʦʤʠʯʥʦ ʠ ʚʳʙʨʘʩʳʚʘʝʪ ʚ 

ʘʪʤʦʩʬʝʨʫ ʪʦʢʩʠʯʥʳʝ ʧʨʦʜʫʢʪʳ ʥʝʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ.  
ʅʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʙʝʥʟʠʥʦʚʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ: ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʳ ʘʟʦʪʘ, ʫʛʣʝʚʦʜʦʨʦʜʳ, ʘ ʚ 
ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʣʠʨʦʚʘʥʥʦʛʦ ʙʝʥʟʠʥʘ - ʩʚʠʥʝʮ. ʉʦʩʪʘʚ ʚʳʙʨʦʩʦʚ 

ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʙʝʥʟʠʥʦʚʳʭ. ɺ ʜʠʟʝʣʴʥʦʤ ʜʚʠʛʘʪʝʣʝ 
ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʩʛʦʨʘʥʠʝ ʪʦʧʣʠʚʘ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʝʪʩʷ ʤʝʥʴʰʝ 

ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʠ ʥʝʩʛʦʨʝʚʰʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʅʦ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ, ʟʘ ʩʯʝʪ 
ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʚ ʜʠʟʝʣʝ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. 

ɼʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʢʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʚʳʙʨʘʩʳʚʘʶʪ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ 
(ʩʘʞʫ). 
ʉʘʞʘ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʚʳʭʣʦʧʝ, ʥʝʪʦʢʩʠʯʥʘ, ʥʦ ʦʥʘ ʘʜʩʦʨʙʠʨʫʝʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʦʠʭ ʯʘʩʪʠʮ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. ʇʨʠ ʩʛʦʨʘʥʠʠ 
ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʝʨʫ, ʦʙʨʘʟʫʝʪʩʷ 

ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ. ʇʦ ʩʣʦʚʘʤ ʢʘʨʜʠʦʣʦʛʦʚ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ 
ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʚʦʟʜʫʭʘ (ʢ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʠ ʩʘʞʘ) ʧʦʧʘʜʘʶʪ ʚ ʣʸʛʢʠʝ ʠ ʟʘʪʝʤ 

ʧʨʦʥʠʢʘʶʪ ʚ ʢʨʦʚʦʪʦʢ, ʥʘʨʫʰʘʷ ʨʘʙʦʪʫ ʩʝʨʜʝʯʥʦ - ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ɺ 
ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʧʦʩʣʝ ʚʜʳʭʘʥʠʷ ʫʣʴʪʨʘʪʦʥʢʠʭ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ 

ʙʳʩʪʨʦ ʧʦʚʳʰʘʝʪʩʷ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʦʵʪʦʤʫ ʧʣʦʭʘʷ ʵʢʦʣʦʛʠʷ 
ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʚʥʝʩʪʠ ʩʚʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʫʚʝʣʠʯʝʥʠʝ ʩʬʝʨʳ 

ʜʝʡʩʪʚʠʷ ʛʠʧʝʨʪʦʥʠʠ. 
ʂʘʢ ʞʝ ʵʪʠ ʚʨʝʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʯʝʣʦʚʝʢʘ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ? ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (II) ʉʆ - 
ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ ʙʝʟ ʟʘʧʘʭʘ, ʦʥ ʣʝʛʯʝ ʚʦʟʜʫʭʘ ʠ ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʣʝʛʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʷʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʯʝʣʦʚʝʢʘ ʉʆ ʚʳʟʳʚʘʝʪ 

ʛʦʣʦʚʥʫʶ ʙʦʣʴ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʙʳʩʪʨʫʶ ʫʪʦʤʣʷʝʤʦʩʪʴ, 
ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʩʦʥʣʠʚʦʩʪʴ, ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ. ʆʢʩʠʜ ʘʟʦʪʘ NO - 

ʙʝʩʮʚʝʪʥʳʡ ʛʘʟ, ʜʠʦʢʩʠʜ ʘʟʦʪʘ NO2- ʛʘʟ ʢʨʘʩʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤ 
ʟʘʧʘʭʦʤ. ʆʢʩʠʜʳ ʘʟʦʪʘ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩʦʝʜʠʥʷʶʪʩʷ ʩ 

ʚʦʜʦʡ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʦʙʨʘʟʫʶʪ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ ʩʦʝʜʠʥʝʥʠʷ ʘʟʦʪʥʦʡ ʠ 
ʘʟʦʪʠʩʪʦʡ ʢʠʩʣʦʪʳ. ʆʢʩʠʜʳ ʘʟʦʪʘ ʨʘʟʜʨʘʞʘʶʱʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʩʣʠʟʠʩʪʳʝ 

ʦʙʦʣʦʯʢʠ ʛʣʘʟ, ʥʦʩʘ, ʨʪʘ. ɺʦʟʜʝʡʩʪʚʠʝ NO2 ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 
ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ. ʅʝʢʦʪʦʨʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʉʅ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʝʡʰʠʤʠ 

ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ 
ʯʘʩʪʠʯʢʠ ʩʘʞʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ. 

ɺ ʩʢʦʧʠʚʰʠʭʩʷ ʥʘʜ ʘʩʬʘʣʴʪʦʤ ʦʙʣʘʢʘʭ ʉʅ ʠ NO ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʩʚʝʪʘ ʧʨʦʠʩʭʦʜʷʪ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. ʈʘʟʣʦʞʝʥʠʝ ʦʢʩʠʜʦʚ ʘʟʦʪʘ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʦʟʦʥʘ. ɺʦʦʙʱʝ-ʪʦ ʦʟʦʥ ʥʝ ʩʪʦʝʢ ʠ ʙʳʩʪʨʦ 
ʨʘʩʧʘʜʘʝʪʩʷ, ʥʦ ʪʦʣʴʢʦ ʥʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʉʅ) - ʦʥʠ 
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ʟʘʤʝʜʣʷʶʪ ʧʨʦʮʝʩʩ ʨʘʩʧʘʜʘ ʦʟʦʥʘ, ʠ ʦʥ ʘʢʪʠʚʥʦ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʠ ʩ 
ʯʘʩʪʠʯʢʘʤʠ ʚʣʘʛʠ ʠ ʜʨʫʛʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ʆʙʨʘʟʫʝʪʩʷ ʩʪʦʡʢʦʝ ʦʙʣʘʢʦ 

ʤʫʪʥʦʛʦ ʩʤʦʛʘ. ʆʟʦʥ ʨʘʟʲʝʜʘʝʪ ʛʣʘʟʘ ʠ ʣʝʛʢʠʝ, ʘ ʚʳʙʨʦʩʳ Nʆ ʫʯʘʩʪʚʫʶʪ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ ʥʘʥʦʩʷʪ ʚʳʙʨʦʩʳ ʩʚʠʥʮʘ ʠ ʝʛʦ 
ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʦʧʣʠʚʝ. ɺ ʩʣʫʯʘʝ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʣʠʨʦʚʘʥʥʳʭ ʙʝʥʟʠʥʦʚ ʦʢʦʣʦ 50% ʩʚʠʥʮʘ ʦʩʘʞʜʘʝʪʩʷ ʚ ʚʠʜʝ 
ʥʘʛʘʨʘ ʥʘ ʜʝʪʘʣʷʭ ʜʚʠʛʘʪʝʣʷ ʠ ʚ ʚʳʭʣʦʧʥʦʡ ʪʨʫʙʝ, ʦʩʪʘʪʦʢ ʫʭʦʜʠʪ ʚ 

ʘʪʤʦʩʬʝʨʫ. ʉʚʠʥʝʮ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʘʭ ʚ ʚʠʜʝ ʤʝʣʴʯʘʡʰʠʭ 
ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ 1-5 ʤʢʤ, ʢʦʪʦʨʳʝ ʜʦʣʛʦ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʚʠʥʮʘ ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʠʜʦʨʦʞʥʦʡ ʧʦʣʦʩʳ ʚ 2-20 ʨʘʟ ʙʦʣʴʰʝ, 
ʯʝʤ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. ʇʨʠʩʫʪʩʪʚʠʝ ʩʚʠʥʮʘ ʚ ʚʦʟʜʫʭʝ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ 

ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ 
ʩʠʩʪʝʤʳ. ɺʦʟʜʝʡʩʪʚʠʝ ʩʚʠʥʮʘ ʥʘ ʢʨʦʚʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʨʘʟʨʫʰʝʥʠʠ ʵʨʠʪʨʦʮʠʪʦʚ. 

2. ʈʘʩʯʝʪʳ ʩʦʜʝʨʞʘʥʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. 

ɸʚʪʦʤʦʙʠʣʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 50% ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ 

ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ, ʦʢʩʠʜʘʤʠ ʘʟʦʪʘ ʫʛʣʝʨʦʜʘ. ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚ 
ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʢʘʟʳʚʘʝʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ: ʦʥ ʚʳʜʝʣʷʝʪ ʩ ʦʪʨʘʙʦʪʘʚʰʠʤʠ ʛʘʟʘʤʠ 
ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʶ ʣʶʜʝʡ. ʈʘʙʦʪʘ 

ʪʨʘʥʩʧʦʨʪʘ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʜ ʛʦʨʦʜʦʤ ʜʳʤʦ-ʧʳʣʝʚʦʛʦ 
ʢʫʧʦʣʘ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ. ɿʘʛʨʷʟʥʝʥʥʳʡ ʚʦʟʜʫʭ ʜʝʡʩʪʚʫʝʪ ʥʘ ʟʜʘʥʠʷ, 
ʩʦʦʨʫʞʝʥʠʷ, ʚʳʟʳʚʘʷ ʵʨʦʟʠʶ ʠ ʭʠʤʠʯʝʩʢʫʶ ʢʦʨʨʦʟʠʶ ʘʨʤʘʪʫʨʳ. ɺ 

ʚʳʙʨʦʩʘʭ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʚʨʝʜʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʦʢʩʠʜʳ ʘʟʦʪʘ, ʚ ʚʳʙʨʦʩʘʭ 

ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ï ʦʢʩʠʜʳ ʘʟʦʪʘ ʠ ʩʘʞʫ. ʀʤʝʥʥʦ ʚʳʙʨʦʩʳ ʵʪʠʭ 
ʚʝʱʝʩʪʚ ʠ ʙʫʜʫʪ ʧʨʝʜʤʝʪʦʤ ʤʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʘʩʯʝʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ ʥʦʩʠʪ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪʩʷ ʫʯʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ. ɼʣʷ ʵʪʦʛʦ ʷ ʚʳʙʨʘʣ ʫʯʘʩʪʦʢ ʫʣʠʮʳ ʩ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʦʪʦʢʦʤ, ʧʦʤʥʷ ʧʨʠ ʵʪʦʤ, ʯʪʦʙʳ ʦʥ ʙʳʣ 
ʙʝʟʦʧʘʩʥʳʤ ʠ ʫʜʦʙʥʳʤ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷïʩʯʸʪʯʠʢʘ.  

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ 
ʩʦʜʝʨʞʠʪʩʷ ʧʨʠ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʧʦʣʥʳʭ ʥʘʛʨʫʟʦʢ. ɺ ʛʦʨʦʜʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʜʚʠʛʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʢʘʢʦʤ-ʪʦ ʦʜʥʦʤ ʨʝʞʠʤʝ, ʧʨʠ 
ʧʨʦʝʟʜʝ ʧʝʨʝʢʨʸʩʪʢʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʢʣʶʯʝʥʠʡ, ʵʪʦ ʚ ʨʘʩʯʸʪʥʦʡ 

ʬʦʨʤʫʣʝ ʫʯʠʪʳʚʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ K, n ï ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ, ʧʨʦʝʭʘʚʰʠʭ 
ʧʝʨʝʢʨʸʩʪʦʢ ʟʘ ʚʨʝʤʷ t. 

ʈʘʩʯʸʪʥʘʷ ʬʦʨʤʫʣʘ:  M=t*n*k*(mCO+mCO2+mNO2+mʩʘʞʘ) 
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ʄʝʩʪʦʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʧʝʨʝʢʨʝʩʪʦʢ ʫʣ. 
ʉʚʝʨʜʣʦʚʘ-ɼʟʝʨʞʠʥʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʞʠʚʣʸʥʥʳʭ ʤʝʩʪ ʚ 

ʛ. ʂʠʨʦʚʛʨʘʜʝ. ʂʘʞʜʳʡ ʯʘʩ ʪʘʤ ʧʨʦʝʟʞʘʶʪ ʜʝʩʷʪʢʠ ʤʘʰʠʥ ʠ ʪʳʩʷʯʠ ʣʶʜʝʡ. 
 

 

ʈʠʩ.1. ʇʝʨʝʢʨʝʩʪʦʢ ʫʣ. ʉʚʝʨʜʣʦʚʘ-ɼʟʝʨʞʠʥʩʢʦʛʦ 

 ʇʦʜʩʯʸʪ ʪʨʘʥʩʧʦʨʪʘ ʚʝʣʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʨʝʤʝʥʥʳʤ ʧʨʦʤʝʞʫʪʢʘʤ 
ï ʩ 07 ʯʘʩʦʚ 00 ʤʠʥʫʪ ʜʦ 08 ʯʘʩʦʚ 00 ʤʠʥʫʪ, ʩ 13 ʯʘʩʦʚ 00 ʤʠʥʫʪ ʜʦ 14 

ʯʘʩʦʚ 00 ʤʠʥʫʪ ʠ ʩ 17 ʯʘʩʦʚ 00 ʤʠʥʫʪ ʜʦ 17 ʯʘʩʦʚ 00 ʤʠʥʫʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʦʪʩʯʸʪ ʤʘʰʠʥ ʚ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʝ ʚʝʜʝʪʩʷ ʩ ʠʥʪʝʨʚʘʣʦʤ: 10 ʤʠʥ ï ʦʪʩʯʸʪ; 

10 ʤʠʥ ï ʦʪʜʳʭ ʠ ʪ. ʜ. ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ, ʘ ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʸʪʘ ʫʤʥʦʞʘʝʪʩʷ ʥʘ 
2. ʇʝʨʝʜ ʚʳʭʦʜʦʤ ʥʘ ʫʣʠʯʥʳʡ ʧʦʩʪ ʷ ʦʟʥʘʢʦʤʠʣʩʷ ʩ ʤʘʨʢʘʤʠ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɼʣʷ ʵʪʦʛʦ ʷ ʧʨʠʥʷʣ ʩʣʝʜʫʶʱʝʝ ʠʭ ʫʩʣʦʚʥʦʝ 
ʨʘʟʜʝʣʝʥʠʝ ʥʘ 2 ʛʨʫʧʧʳ: 

- ʣʝʛʢʦʚʳʝ ʤʘʰʠʥʳ ʠ ʠʥʦʤʘʨʢʠ; 
- ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʠ ʘʚʪʦʙʫʩʳ. 

 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ ʚ ʪʘʙʣʠʮʘʭ.  

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʙʝʥʟʠʥʦʚʳʭ ʠ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (ʛ/ʤʠʥ) 

ʂʦʤʧʦʥʝʥʪʳ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ɹʝʥʟʠʥʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ɼʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ ʉʆ 0,035 0,017 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ ʉʆ2 0,217 0,2 

ʆʢʩʠʜ ʘʟʦʪʘ NO, NO2 0,002 0,001 

ʉʘʞʘ 0,04 1,1 
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ʊʘʙʣʠʮʘ 2  

ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʋʪʨʦ (7-00)  

ʄʘʨʢʠ ʤʘʰʠʥ 
t 

(ʤʠʥ) 
n k 

m 

CO,ʛ 

m 

CO2,ʛ 

m 

NO2,ʛ 

m 

ʩʘʞʘ, ʛ 
M,ʛ 

ʃʝʛʢʦʚʳʝ 60 435 1 0,035 0,217 0,002 0,04 1278,9 

ɻʨʫʟʦʚʳʝ 60 30 1 0,035 0,217 0,002 0,04 88,2 

ɼʝʥʴ (13-00)  

ʄʘʨʢʠ ʤʘʰʠʥ 
t 

(ʤʠʥ) 
n k 

m 

CO,ʛ 

m 

CO2,ʛ 

m 

NO2,ʛ 

m 

ʩʘʞʘ, ʛ 
M,ʛ 

ʃʝʛʢʦʚʳʝ 60 330 1 0,035 0,217 0,002 0,04 970,2 

ɻʨʫʟʦʚʳʝ 60 12 1 0,035 0,217 0,002 0,04 35,28 

ɺʝʯʝʨ (17-00)  

ʄʘʨʢʠ ʤʘʰʠʥ 
t 

(ʤʠʥ) 
n k 

m 

CO,ʛ 

m 

CO2,ʛ 

m 

NO2,ʛ 

m 

ʩʘʞʘ, ʛ 
M,ʛ 

ʃʝʛʢʦʚʳʝ 60 390 1 0,035 0,217 0,002 0,04 1146,6 

ɻʨʫʟʦʚʳʝ 60 30 1 0,035 0,217 0,002 0,04 88,2 

 

ʋʪʨʦ (7.00-8.00):                                ʄ1=435*1*(0,035+0,217+0,002+0,04)= 1278,9 (ʛ) 

                                                             ʄ2=30*(0,035+0,217+0,002+0,04)= 88,2 (ʛ)  

 

 ɼʝʥʴ (13.00-14.00):                            ʄ1=10*330*1*(0,035+0,217+0,002+0,04 ) = 970,2 (ʛ) 

                                                 ʄ2=10*12*1*(0,035+0,217+0,002+0,04) = 35,28 (ʛ) 

 

ɺʝʯʝʨ (17.00-18.00):                           ʄ1=10*390*1*(0,035+0,217+0,002+0,04) = 1146,6 (ʛ) 

                                                 ʄ2=10*30*1(0,035+0,217+0,002+0,04) = 88,2 (ʛ) 

ʊʘʙʣʠʮʘ 3  

ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʧʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ 

ɺʨʝʤʷ ʩʫʪʦʢ ʂʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ, ʛ 

ʋʪʨʦ (7.00-8.00) 1367,1 

ɼʝʥʴ (13.00-14.00) 1005,48 

ɺʝʯʝʨ (17.00-18.00) 1234,8 



 
 

58 
 

ɺʳʚʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ: 
ʥʘʠʙʦʣʴʰʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ ʨʘʙʦʯʝʡ ʥʝʜʝʣʠ, ʪʘʢ ʢʘʢ ʣʶʜʠ ʝʜʫʪ ʥʘ ʨʘʙʦʪʫ.     

3. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ï ʢʘʢ ʠʥʜʠʢʘʪʦʨʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

 ʂʦʩʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʜʘʥʥʳʝ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ 
ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʪʘʢ ʢʘʢ ʩʥʝʛ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʘʜʩʦʨʙʠʨʦʚʘʪʴ ʠʟ 

ʘʪʤʦʩʬʝʨʳ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 
ʟʘʛʨʷʟʥʝʥʠʝ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ, ʚ ʢʦʪʦʨʦʤ ʦʙʨʘʟʫʶʪʩʷ ʦʙʣʘʢʘ, ʧʨʦʠʩʭʦʜʠʪ 

ʛʘʟʦʦʙʤʝʥ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʧʘʜʘʶʪ ʦʩʘʜʢʠ ʠ ʩʫʭʠʝ ʚʝʱʝʩʪʚʘ ʚ ʦʪʩʫʪʩʪʚʠʝ 
ʦʩʘʜʢʦʚ. ɼʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʚʝʱʝʩʪʚ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʷʚʣʷʶʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʦʮʝʥʢʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 
ʘʪʤʦʩʬʝʨʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʂʠʨʦʚʛʨʘʜʘ, ʢʘʢ ʠ ʚ 

ʮʝʣʦʤ ʋʨʘʣʘ, ʫʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ 
ð ʚ ʪʝʯʝʥʠʝ 4ï4,5 ʤʝʩʷʮʝʚ. ʇʦʵʪʦʤʫ ʚʳʙʦʨ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʘʢ ʦʙʲʝʢʪʘ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʧʨʘʚʜʘʥʥʳʤ. ʆʜʥʘ ʧʨʦʙʘ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʘʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʟʘʛʨʷʟʥʝʥʠʠ ʟʘ ʚʝʩʴ 
ʧʝʨʠʦʜ ʦʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦ ʤʦʤʝʥʪʘ ʦʪʙʦʨʘ ʧʨʦʙʳ, ʘ 

ʧʦʩʣʦʡʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʠʥʘʤʠʢʫ 
ʟʘʛʨʷʟʥʝʥʠʷ ʟʘ ʟʠʤʥʠʡ ʩʝʟʦʥ. ɿʘʛʨʷʟʥʝʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʜʚʘ ʵʪʘʧʘ. ɺʦ ð ʧʝʨʚʳʭ ʵʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʩʥʝʞʠʥʦʢ ʚʦ ʚʨʝʤʷ ʠʭ 
ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʢʝ ʠ ʚʳʧʘʜʝʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʴ ð ʚʣʘʞʥʦʝ ʚʳʧʘʜʝʥʠʝ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩʦ ʩʥʝʛʦʤ. ɺʦ- ʚʪʦʨʳʭ, ʵʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʫʞʝ 
ʚʳʧʘʚʰʝʛʦ ʩʥʝʛʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʫʭʦʛʦ ʚʳʧʘʜʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ 

ʘʪʤʦʩʬʝʨʳ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʠʟ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʯʚ ʠ ʛʦʨʥʳʭ 
ʧʦʨʦʜ. ɺʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʫʭʠʤʠ ʠ ʚʣʘʞʥʳʤʠ ʚʳʧʘʜʝʥʠʷʤʠ ʟʘʚʠʩʠʪ 

ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʛʣʘʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ, ʯʘʩʪʦʪʘ ʩʥʝʛʦʧʘʜʦʚ ʠ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʨʘʟʤʝʨ ʘʵʨʦʟʦʣʝʡ. 

ʅʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʣʫʯʘʝʪ ʩʥʝʛ, ʚʳʧʘʜʘʶʱʠʡ ʚ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʨʷʜʦʤ ʩ ʪʨʘʩʩʘʤʠ. ʋʞʝ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʪʦʥʥʘʤʠ ʝʞʝʜʥʝʚʥʦ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, 
ʩʝʨʥʳʡ ʘʥʛʠʜʨʠʜ, ʦʢʠʩʣʳ ʘʟʦʪʘ, ʬʪʦʨʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠ ʜʝʡʩʪʚʠʠ 

ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʥʘ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʚʳʜʝʣʷʝʪʩʷ ʦʟʦʥ. ʇʨʠ ʚʳʩʦʢʠʭ 
ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʥʠʞʥʠʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ ʦʥ ʤʦʞʝʪ ʨʘʟʜʨʘʞʘʪʴ ʛʣʘʟʘ ʠ 

ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ, ʚʳʟʳʚʘʪʴ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʟʘʪʨʫʜʥʷʪʴ ʜʳʭʘʥʠʝ. 
ʅʠʪʨʘʪ ï ʠʦʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʝʡʩʪʚʫʶʪ ʥʘ ʘʨʪʝʨʠʠ, ʚʳʟʳʚʘʷ 

ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ ʠ ʩʥʠʞʝʥʠʝ ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʆʢʩʠʜʳ ʘʟʦʪʘ 
ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʚʣʘʛʦʡ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʙʨʘʟʫʷ ʪʝ ʞʝ ʩʘʤʳʝ 

ʘʟʦʪʥʫʶ ʠ ʘʟʦʪʠʩʪʫʶ ʢʠʩʣʦʪʳ. ɺʝʪʝʨ ʫʥʦʩʠʪ ʠʭ ʚʜʘʣʴ, ʛʜʝ ʦʥʠ ʚʳʧʘʜʘʶʪ ʚ 
ʚʠʜʝ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ. ʉʝʨʥʠʩʪʳʡ ʛʘʟ ʥʘʨʫʰʘʝʪ ʦʙʦʥʷʥʠʝ, ʧʦʥʠʞʘʝʪ 

ʚʢʫʩʦʚʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʉʥʝʞʥʳʡ 
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ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʧʨʦʮʝʩʩʦʚ ʟʘʢʠʩʣʝʥʠʷ 
ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ. ʇʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʘʵʨʦʟʦʣʴʥʳʭ ʚʳʧʘʜʝʥʠʷʭ ʢʠʩʣʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʢʠʩʣʦʪʥʦʩʪʴ ʦʩʘʜʢʦʚ ʚʦʟʨʘʩʪʘʝʪ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʤʦʞʥʦ 
ʩʯʠʪʘʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ 

ʘʪʤʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʨʅ ʩʥʝʛʦʚʳʭ ʚʦʜ. ʆʥʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʦʪ 5,1 
ʜʦ 5,8 ʚ ʦʙʳʯʥʦʤ (ʯʠʩʪʦʤ) ʩʦʩʪʦʷʥʠʠ ʠ ʜʦ 8 (ʟʘ ʩʯʝʪ ʟʦʣʴʥʳʭ ʯʘʩʪʠʮ, 

ʩʦʜʝʨʞʘʱʠʭ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ). ʆʢʩʠʜʳ ʩʝʨʳ, ʘʟʦʪʘ, 
ʫʛʣʝʨʦʜʘ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʫʤʝʥʴʰʘʶʪ ʨʅ 

ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʪ.ʝ. ʫʚʝʣʠʯʠʚʘʶʪ ʢʠʩʣʦʪʥʦʩʪʴ. ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ 
ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʧʦʯʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ-ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʟʘʚʠʩʠʪ ʦʪ 
ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ. ʇʨʠ ʩʥʝʛʦʪʘʷʥʠʠ ʵʪʠ ʚʝʱʝʩʪʚʘ 

ʧʦʩʪʫʧʘʶʪ ʚ ʧʨʠʨʦʜʥʳʝ ʩʨʝʜʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʚʦʜʫ, ʟʘʛʨʷʟʥʷʷ ʠʭ. 
ʄʥʦʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ 6 ʤʝʩʪ ʜʣʷ ʦʪʙʦʨʘ ʩʥʝʛʦʚʳʭ ʧʨʦʙ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʂʠʨʦʚʛʨʘʜʘ, 
ʢʦʥʪʨʦʣʴʥʘʷ ʧʨʦʙʘ, ʦʪʦʙʨʘʥʥʘʷ ʚ ʪʨʝʭ ʢʠʣʦʤʝʪʨʘʭ ʦʪ ʛʦʨʦʜʘ ʚ 
ʣʝʩʦʧʘʨʢʦʚʦʡ ʟʦʥʝ ʠ ʦʜʥʘ ʩʥʝʛʦʚʘʷ ʧʨʦʙʘ ʚ ʨʘʡʦʥʝ ʧʝʨʝʢʨʝʩʪʢʘ ʫʣʠʮ 

ʉʚʝʨʜʣʦʚʘ-ɼʟʝʨʞʠʥʩʢʦʛʦ, ʛʜʝ ʧʨʦʚʦʜʠʣʩʷ ʧʦʜʩʯʝʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʩ 
ʮʝʣʴʶ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʚʳʙʨʦʩʦʚ. ʇʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʷ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʩʷ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ɻʆʉʊ 17.1.5.05ï85. çʆʙʱʠʝ 
ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʙʦʨʫ ʧʨʦʙ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜ, ʣʴʜʘ ʠ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚè. ʆʪʙʦʨ ʧʨʦʙ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ 
ʧʝʨʠʦʜ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ, ʥʝʟʘʜʦʣʛʦ ʜʦ ʧʝʨʠʦʜʘ ʩʥʝʛʦʪʘʷʥʠʷ 

(4-5 ʬʝʚʨʘʣʷ 2017ʛ.) ʚ 8 ʤʝʩʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʛ. 
ʂʠʨʦʚʛʨʘʜʘ ʥʘ ʫʯʘʩʪʢʝ 5ʭ5 ʤ ʤʝʪʦʜʦʤ çʢʦʥʚʝʨʪʘè ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. ʀʟ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ ʩʦʩʪʘʚʣʷʣʘʩʴ ʩʙʦʨʥʘʷ ʧʨʦʙʘ, ʚʝʩʦʤ 
ʥʝ ʤʝʥʝʝ 2 ʢʛ, ʢʦʪʦʨʘʷ ʧʦʤʝʱʘʣʘʩʴ ʚ ʧʦʣʠʵʪʠʣʝʥʦʚʳʡ ʧʘʢʝʪ, 

ʤʘʨʢʠʨʦʚʘʣʘʩʴ ʠ ʜʦʩʪʘʚʣʷʣʘʩʴ ʚ ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʦʪʪʘʠʚʘʥʠʷ ʩʥʝʛʘ. 
ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʤʦʝʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʨʅ ï ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʂʠʩʣʦʪʥʦʩʪʴ ʠʟʤʝʨʷʣ ʩ ʧʦʤʦʱʴʶ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠʥʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʛʠ ʧʦ ʟʥʘʯʝʥʠʶ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
pH. ɿʥʘʯʝʥʠʝ pH ʜʣʷ ʯʠʩʪʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 7. 

ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʩʦʩʪʘʚʠʣ 4,8-6,5 ʝʜ. ʨʅ. ʕʪʦ 
ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʘ ʩʣʘʙʦʢʠʩʣʘʷ ʠ ʢʠʩʣʘʷ, ʟʘ ʩʯʝʪ ʨʘʩʪʚʦʨʝʥʠʷ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
 

 

ʈʠʩ.2. ʊʝʩʪ-ʰʢʘʣʘ ʨʅ 
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ʈʠʩ.3.  ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʪʦʙʨʘʥʥʳʭ ʩʥʝʛʦʚʳʭ ʧʨʦʙʘʭ 

ʊʘʙʣʠʮʘ 4 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʪʦʙʨʘʥʥʳʭ ʩʥʝʛʦʚʳʭ 

ʧʨʦʙʘʭ 
ˉʧ/ʧ ʄʝʩʪʦ ʦʪʙʦʨʘ ɿʥʘʯʝʥʠʝ ʨʅ 

1 ʃʝʩʦʧʘʨʢʦʚʘʷ ʟʦʥʘ (ʢʦʥʪʨʦʣʴʥʘʷ ʧʨʦʙʘ) 6,5 

2 ʇʝʨʝʢʨʝʩʪʦʢ, ʫʣ. ʉʚʝʨʜʣʦʚʘ-ɼʟʝʨʞʠʥʩʢʦʛʦ 4,8 

3 ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ʅʘʙʝʨʝʞʥʘʷ 5,1 

4 ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ʉʚʝʨʜʣʦʚʘ,64ʘ 5,4 

5 ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ɼʟʝʨʞʠʥʩʢʦʛʦ, 23 6,0 

6 ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ʉʚʝʨʜʣʦʚʘ,69 5,1 

7 ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ʃʝʥʠʥʘ,7 5,1 

8 ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, III  ʄʂʈ 4,8 

 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʚʝʩʴ ʦʙʲʝʤ ʨʘʩʪʘʷʚʰʝʛʦ ʩʥʝʛʘ ʷ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣ ʩ 

ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ 
ʚʳʙʨʦʩʦʚ ʘʚʪʦʤʦʙʠʣʝʡ. ʄʥʦʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʩʦʜʝʨʞʠʪʩʷ ʚʙʣʠʟʠ ʧʝʨʝʢʨʝʩʪʢʦʚ ʘʚʪʦʜʦʨʦʛ ʠ 
ʪʝʨʨʠʪʦʨʠʡ ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʦʢ, ʨʷʜʦʤ ʩ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʘʚʪʦʩʪʦʷʥʢʠ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʰʠʥʦ-ʤʝʩʪ. 
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ʈʠʩ.4. ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, III  ʄʂʈ 

 

 

ʈʠʩ.5. ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ʉʚʝʨʜʣʦʚʘ,64ʘ 
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ʆʩʘʜʢʠ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʩʥʝʛʦʚʳʭ ʧʨʦʙ 

 

ʈʠʩ.6. ʃʝʩʦʧʘʨʢʦʚʘʷ ʟʦʥʘ (ʢʦʥʪʨʦʣʴʥʘʷ ʧʨʦʙʘ)          ʇʝʨʝʢʨʝʩʪʦʢ, ʫʣ. ʉʚʝʨʜʣʦʚʘ-
ɼʟʝʨʞʠʥʩʢʦʛʦ 

  

 

ʈʠʩ.7. ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ʅʘʙʝʨʝʞʥʘʷ ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ʉʚʝʨʜʣʦʚʘ,64ʘ 

 

ʈʠʩ.8. ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ɼʟʝʨʞʠʥʩʢʦʛʦ, 23 ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ʉʚʝʨʜʣʦʚʘ,69 
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ʈʠʩ.9. ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, ʫʣ. ʃʝʥʠʥʘ,7 ɼʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ, III  ʄʂʈ 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʝʥʠʡ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʝ ʩʦʜʝʨʞʠʪʩʷ ʥʘ ʧʝʨʝʢʨʝʩʪʢʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʪʩʢʠʭ 

ʧʣʦʱʘʜʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʩʦ ʩʪʦʷʥʢʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʚʙʣʠʟʠ 
ʞʠʣʳʭ ʜʦʤʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʦʚʝʜʝʥʥʳʤʠ ʣʘʙʦʨʘʪʦʨʥʳʤʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

4. ʅʦʨʤʳ ʪʦʢʩʠʯʥʦʩʪʠ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʘʚʪʦʤʦʙʠʣʶ ʷʚʣʷʶʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ - ʵʪʦ 
ʩʚʦʡʩʪʚʦ ʘʚʪʦʤʦʙʠʣʷ ʩʥʠʞʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʫʯʘʩʪʥʠʢʦʚ ʜʚʠʞʝʥʠʷ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
ʆʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʦʚ, 

ʫʤʝʥʴʰʝʥʠʝ ʰʫʤʘ, ʩʥʠʞʝʥʠʝ ʨʘʜʠʦʧʦʤʝʭ ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʧʳʪʢʠ ʟʘʤʝʥʠʪʴ ʜʚʠʛʘʪʝʣʴ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ, ʥʝ ʚʳʜʝʣʷʶʱʠʤ ʪʦʢʩʠʯʥʳʝ 
ʚʝʱʝʩʪʚʘ, ʘʣʴʪʝʨʥʘʪʠʚʳ ʝʤʫ ʧʦʢʘ ʥʝʪ.  ɺʤʝʩʪʝ ʩ ʪʝʤ ʫʞʝ ʩʝʡʯʘʩ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʦʜʦʰʣʦ ʢ ʪʦʡ ʯʝʨʪʝ, ʢʦʛʜʘ ʙʝʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ 
ʘʚʪʦʤʦʙʠʣʷ ʧʨʦʩʪʦ ʥʝ ʦʙʦʡʪʠʩʴ. ʀ ʚʳʭʦʜ ʧʦʢʘ ʚʠʜʠʪʩʷ ʦʜʠʥ - ʥʘʜʦ ʝʩʣʠ ʥʝ 
ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ, ʪʦ ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʚʨʝʜʥʳʝ 

ʚʳʙʨʦʩʳ ɼɺʉ. 
ɿʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʪʚʝʨʞʜʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʦʚ 

ʥʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʩʤʘʪʨʠʚʘʶʪʩʷ ʠ 
ʫʞʝʩʪʦʯʘʶʪʩʷ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʠʭ ɻʆʉʊ'ʦʚ (17.2.2.03-87 ʠ 
21393-75), ʚ ʈʦʩʩʠʠ ʥʦʨʤʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʘʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʫʛʣʝʨʦʜʘ ʦʢʩʠʜʘ ʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʘ ʜʣʷ ʜʠʟʝʣʴʥʳʭ 
ʘʚʪʦʤʦʙʠʣʝʡ - ʝʱʸ ʠ ʜʳʤʥʦʩʪʴ (ʩʘʞʘ). ʉʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʚʝʱʝʩʪʚ ʜʦʣʞʥʦ 

ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʚʦʜʦʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ. ɿʘ ʩʦʙʣʶʜʝʥʠʝʤ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʩʣʝʜʷʪ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʥʘ ʫʯʝʪ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʝʞʝʛʦʜʥʦʛʦ ʪʝʭʦʩʤʦʪʨʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʚʳʙʦʨʦʯʥʳʭ ʠʥʩʧʝʢʮʠʦʥʥʳʭ ʧʨʦʚʝʨʦʢ ʥʘ ʜʦʨʦʛʘʭ. 
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6. ʇʫʪʠ ʫʤʝʥʴʰʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʦʚ. 

6.1  ʋʩʪʘʥʦʚʢʘ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʭ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʥʝʡʪʨʘʣʠʟʘʪʦʨʦʚ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʘ 
ʷʚʣʷʝʪʩʷ ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʢʠʩʣʝʥʠʷ ʠ (ʠʣʠ) ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʉ 
ʵʪʦʡ ʮʝʣʴʶ ʚ ʚʳʧʫʩʢʥʫʶ ʩʠʩʪʝʤʫ ʜʚʠʛʘʪʝʣʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʡ 

ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʘʢʪʦʨ (ʥʝʡʪʨʘʣʠʟʘʪʦʨ (ʨʠʩ. 10)).  

 

 
ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʝ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ 
ʥʝʡʪʨʘʣʠʟʘʪʦʨʳ.                    ʊʨʝʭʢʦʤʧʦʥʝʥʪʥʳʤʠ ʠʭ ʥʘʟʳʚʘʶʪ ʧʦʪʦʤʫ, ʯʪʦ 
ʦʥʠ ʥʝʡʪʨʘʣʠʟʫʶʪ ʪʨʠ ʚʨʝʜʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ: ʉʆ, ʉʅ ʠ 

NO. ʊʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʥʝʡʪʨʘʣʠʟʘʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʢʦʨʧʫʩ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʚʢʣʶʯʝʥʥʳʡ ʚ ʩʠʩʪʝʤʫ ʚʳʧʫʩʢʘ ʜʦ 

ʛʣʫʰʠʪʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʣʘʪʠʥʘ ʠ ʧʘʣʣʘʜʠʡ, 
ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʢʠʩʣʝʥʠʶ ʉʆ ʠ ʉʅ, ʘ ʨʦʜʠʡò ʙʦʨʝʪʩʷò ʩ NO2. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʡ ʚ ʥʝʡʪʨʘʣʠʟʘʪʦʨʝ ʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ CO, CH ʠ NO2 
ʦʢʠʩʣʷʶʪʩʷ ʠʣʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʉʆ2, ʘʟʦʪʘ N2 ʠ 

ʚʦʜʳ ʅ2ʆ. 
         6.2 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ. 

ʉʦʩʪʘʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʘʚʪʦʤʦʙʠʣʷ ʠ 
ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʪʦʧʣʠʚʘ.  

ʇʘʨʢ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʦʩʥʘʱʝʥ ʚ ʦʩʥʦʚʥʦʤ ʜʚʠʛʘʪʝʣʷʤʠ ʩ 
ʠʩʢʨʦʚʳʤ ʟʘʞʠʛʘʥʠʝʤ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ ʙʝʥʟʠʥʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ 

ʩʦʟʜʘʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 
ʛʘʟʝ. ɺ ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʝʨʝʚʦʜʘ 
ʣʝʛʢʦʚʦʛʦ ʠ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʛʘʟʦʚʦʝ ʪʦʧʣʠʚʦ. ɺ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ 

ʥʘʰʣʠ ʙʦʣʴʰʦʝ ʧʨʠʤʝʥʝʥʠʝ ʣʝʛʢʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʩ ʜʠʟʝʣʴʥʳʤʠ 
ʜʚʠʛʘʪʝʣʷʤʠ, ʠ ʠʭ ʧʦʧʫʣʷʨʥʦʩʪʴ ʨʘʩʪʝʪ.  

ʂʨʦʤʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʙʝʥʟʠʥʫ ʚʠʜʦʚ 
ʪʦʧʣʠʚʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ. ʅʝʜʘʚʥʦ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʂʠʪʘʷ 

ʥʘʯʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʵʪʘʥʦʣʩʦʜʝʨʞʘʱʝʝ ʪʦʧʣʠʚʦ. ʕʪʘʥʦʣʩʦʜʝʨʞʘʱʝʝ 

ʈʠʩ.10. ʅʝʡʪʨʘʣʠʟʘʪʦʨ 
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ʪʦʧʣʠʚʦ, ʧʦʣʫʯʘʝʤʦʝ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʨʘʙʦʪʢʠ ʢʫʢʫʨʫʟʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʦʜʠʥ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʠ ʚʦʟʦʙʥʦʚʣʷʶʱʠʭʩʷ ʚʠʜʦʚ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʙʝʥʟʠʥʫ ʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ 
ʘʚʪʦʤʦʙʠʣʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʨʝʰʝʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʚʦʜʦʨʦʜʘ ʦʯʝʚʠʜʥʦ. 
ʅʝʠʩʯʝʨʧʘʝʤʳʝ ʨʝʩʫʨʩʳ ʚ ʧʨʠʨʦʜʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʟ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʩʳʨʴʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʦʜʫʢʪ ʩʛʦʨʘʥʠʷ ʚʦʜʦʨʦʜʘ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʠʪ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʫʛʣʝʨʦʜʘ. ʇʝʨʝʜ 

ʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚʦʜʦʨʦʜʥʳʭ, ʘʟʦʪʥʳʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ ʚʦʟʥʠʢʘʶʪ 
ʪʨʫʜʥʦʩʪʠ ʚ ʧʝʨʝʚʦʟʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʚ ʦʪʩʫʪʩʪʚʠʠ ʟʘʧʨʘʚʦʯʥʳʭ 

ʩʪʘʥʮʠʡ, ʩʪʘʥʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʪʘʢʞʝ ʟʘʪʨʫʜʥʝʥ ʠʭ ʟʘʧʫʩʢ, ʧʨʠ 
ʭʦʣʦʜʥʦʤ ʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ. 

6.3  ɺʳʧʫʩʢ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʛʠʙʨʠʜʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʘ 

ʘʚʪʦʤʦʙʠʣʷ (ʢʦʤʙʠʥʘʮʠʷ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʩ 
ʵʣʝʢʪʨʦʤʦʪʦʨʦʤ) ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʜʦʙʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʭʦʟʷʠʥʫ 
ʛʠʙʨʠʜʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʙʘʟʦʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʙʨʠʜʥʦʛʦ ʘʚʪʦ ʦʩʪʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʭʘʨʘʢʪʝʨʥʦʤ ʜʣʷ 
ʤʘʰʠʥ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʛʣʘʚʥʳʡ ʧʣʶʩ ʛʠʙʨʠʜʥʦʡ 
ʤʘʰʠʥʳ! 

ɺʪʦʨʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʛʠʙʨʠʜʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, 
ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʨʘʩʭʦʜʫ ʫʛʣʝʨʦʜʥʦʛʦ 

ʪʦʧʣʠʚʘ (ʩʥʠʞʝʥʠʝ ʠʣʠ ʧʦʣʥʘʷ ʦʩʪʘʥʦʚʢʘ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʜʚʠʞʝʥʠʷ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʘʛʫʙʥʳʝ ʚʳʙʨʦʩʳ ʚ 

ʘʪʤʦʩʬʝʨʫ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʠʚʝʣʠʨʫʶʪʩʷ. 
ʆʩʥʦʚʥʳʝ ʤʠʥʫʩʳ ʛʠʙʨʠʜʥʦʡ ʩʠʩʪʝʤʳ: 

- ʛʠʙʨʠʜʥʘʷ ʤʘʰʠʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʨʦʞʝ ʤʦʜʝʣʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ɼɺʉ; 
- ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʧʨʝʜʝʣʷʶʪ ʜʦʨʦʛʦʚʠʟʥʫ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʠʙʨʠʜʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʠʭ ʨʝʤʦʥʪʘ ʠ ʥʝ ʚʝʟʜʝ ʪʘʢʦʛʦ ʨʦʜʘ 

ʫʩʣʫʛʠ ʤʦʛʫʪ ʙʳʪʴ ʦʢʘʟʘʥʳ; 
-ʯʘʩʪʦ ʧʨʦʙʣʝʤʳ ʚ ʨʘʙʦʪʝ ʛʠʙʨʠʜʘ ʢʘʩʘʶʪʩʷ ʝʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ, ʚ ʩʘʤʳʡ ʥʝʧʦʜʭʦʜʷʱʠʡ ʤʦʤʝʥʪ ʠʤ 
ʩʚʦʡʩʪʚʝʥʥʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʘʤʦʨʘʟʨʷʞʘʪʴʩʷ;  

-ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ, 
ʢʦʪʦʨʘʷ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʘ.  

6.4 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ. 

ʕʣʝʢʪʨʦʤʦʙʠʣʴ ð ʘʚʪʦʤʦʙʠʣʴ, ʧʨʠʚʦʜʠʤʳʡ ʚ ʜʚʠʞʝʥʠʝ ʦʜʥʠʤ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʩ ʧʠʪʘʥʠʝʤ ʦʪ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠʣʠ 
ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʜʚʠʜʘʤʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʩʯʠʪʘʶʪʩʷ ʵʣʝʢʪʨʦʢʘʨ 

(ʨʠʩ.11) (ʛʨʫʟʦʚʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʜʚʠʞʝʥʠʷ ʥʘ ʟʘʢʨʳʪʳʭ 
ʪʝʨʨʠʪʦʨʠʷʭ) ʠ ʵʣʝʢʪʨʦʙʫʩ (ʘʚʪʦʙʫʩ ʩ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʪʷʛʦʡ) (ʨʠʩ.12).  
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ʈʠʩ. 11.                                                                           ʈʠʩ.12. 
 
ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʧʨʦʩʪʦʪʫ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʩʦʢʫʶ ʥʘʜʸʞʥʦʩʪʴ ʠ 
ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʦʪʩʫʪʩʪʚʠʝ ʚʨʝʜʥʳʭ ʚʳʭʣʦʧʦʚ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʟʘʨʷʜʢʠ ʦʪ ʙʳʪʦʚʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ (ʦʪ 

ʨʦʟʝʪʢʠ); 

- ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʣʝʛʢʦʚʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ ʵʥʝʨʛʠʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ 
ɸʕʉ ʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ ʜʨʫʛʠʭ ʪʠʧʦʚ; 

- ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ çʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʠʢʘè ʟʘ ʩʯʸʪ ʧʦʜʟʘʨʷʜʢʠ 
ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ. 

ʂʨʦʤʝ ʜʦʩʪʦʠʥʩʪʚ ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 
ɸʢʢʫʤʫʣʷʪʦʨʳ ʣʠʙʦ ʩʣʠʰʢʦʤ ʜʦʨʦʛʠ ʠʟ-ʟʘ ʧʨʠʤʝʥʝʥʠʷ ʜʨʘʛʦʮʝʥʥʳʭ 

ʠʣʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʝʪʘʣʣʦʚ (ʩʝʨʝʙʨʦ, ʣʠʪʠʡ), ʣʠʙʦ ʨʘʙʦʪʘʶʪ ʧʨʠ 
ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʪʨʠʡ - ʩʝʨʥʦʛʦ 

ʘʢʢʫʤʫʣʷʪʦʨʘ >300 Áʉ). ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʦʪʣʠʯʘʶʪʩʷ 
ʚʳʩʦʢʠʤ ʩʘʤʦʨʘʟʨʷʜʦʤ.  

ʇʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʪʠʣʠʟʘʮʠʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, 
ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪ ʷʜʦʚʠʪʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʥʘʧʨʠʤʝʨ, ʩʚʠʥʝʮ ʠʣʠ 

ʣʠʪʠʡ). 
ʇʨʠ ʤʘʩʩʦʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ ʤʦʤʝʥʪ ʠʭ ʟʘʨʷʜʢʠ ʦʪ 

ʙʳʪʦʚʦʡ ʩʝʪʠ ʚʦʟʨʘʩʪʘʶʪ ʧʝʨʝʛʨʫʟʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ "ʧʦʩʣʝʜʥʝʡ 
ʤʠʣʠ", ʯʪʦ ʯʨʝʚʘʪʦ ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʨʠʩʢʦʤ 
ʣʦʢʘʣʴʥʳʭ ʘʚʘʨʠʡ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʟʘʧʨʘʚʢʦʡ ʪʦʧʣʠʚʦʤ. 
ʏʝʣʦʚʝʢ ʯʘʩʪʴ ʧʨʠʨʦʜʳ ʠ ʣʶʙʦʝ ʝʛʦ ʜʝʡʩʪʚʠʝ ʚʳʟʳʚʘʝʪ ʚ ʧʨʠʨʦʜʝ 

ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ, ʢʘʢ ʙʫʤʝʨʘʥʛ, ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʧʦʣʴʟʫ, ʥʦ ʠ 
ʚʨʝʜ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʝʸ 
ʧʨʦʙʣʝʤʳ ʥʝ ʧʨʦʩʪʳ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʧʨʠʨʦʜʥʳʭ ʚʦʜ, 

ʥʦ ʠ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʩʣʦʞʥʳʭ ʷʚʣʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʚʳʚʝʩʪʠ ʙʠʦʩʬʝʨʫ ʠʟ 
ʨʘʚʥʦʚʝʩʠʷ. 
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ɿʘʜʘʯʘ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 
ʙʝʟʦʧʘʩʥʦʝ ʨʘʟʚʠʪʠʝ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ, ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ɽʸ ʨʝʰʝʥʠʝ ʪʨʝʙʫʝʪ ʦʪ ʥʘʩ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 
ʦʙʣʘʩʪʷʭ, ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʟʥʘʥʠʷ ʬʠʟʠʢʠ ʠ ʵʢʦʣʦʛʠʠ. ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ 

çɺʣʠʷʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʢʘʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 
ʛʦʨʦʜʝ ʂʠʨʦʚʛʨʘʜʝè, ʧʦʟʚʦʣʠʣʘ ʤʥʝ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʧʦ ʵʪʠʤ 

ʧʨʝʜʤʝʪʘʤ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʧʫʪʷʭ ʩʥʠʞʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ: 

- ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 
ʘʚʪʦʤʦʙʠʣʷ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʥʟʠʥʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʛʦʨʶʯʝʛʦ; 

- ʥʝʦʙʭʦʜʠʤ ʥʦʚʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʘʚʪʦʤʦʙʠʣʴ, ʭʦʪʴ ʦʥ ʠ 

ʙʫʜʝʪ ʩʪʦʠʪʴ ʜʦʨʦʞʝ; 

- ʥʘʣʠʯʠʝ ʦʢʨʫʞʥʳʭ ʜʦʨʦʛ ʚʦʢʨʫʛ ʛʦʨʦʜʘ. 
ɺ ʭʦʜʝ ʤʦʝʡ ʨʘʙʦʪʳ ʙʳʣʘ ʠʟʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʦʣʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʢʘʢ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʪʘʢ ʠ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʮʝʣʦʤ ʚ ʛ. ʂʠʨʦʚʛʨʘʜʝ, ʘ ʪʘʢʞʝ ʦ ʚʦʟʤʦʞʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʦʮʝʥʢʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠ 
ʩʝʪʠ ʀʥʪʝʨʥʝʪ.  

ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʥʝʛʦʚʳʭ ʧʨʦʙ ʚ 8 ʪʦʯʢʘʭ ʛʦʨʦʜʘ 
ʂʠʨʦʚʛʨʘʜʘ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 
ʥʘʣʠʯʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʪ.ʯ. ʠ ʟʘ ʩʯʝʪ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʙʲʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʛʦʨʦʜʘ 
ʂʠʨʦʚʛʨʘʜʘ.  
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ʈʆɹʆʊɸ-ʀʉʉʃɽɼʆɺɸʊɽʃʗ 
 

ʉʤʠʨʥʦʚ ɸ. ɸ., ʢʫʨʩʘʥʪ 2 ʢʫʨʩʘ 
ʣʘʙʦʨʘʪʦʨʠʠ çʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘè, 

ʎʝʥʪʨʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʤʦʣʦʜʝʞʠ 

ʌʂʇ çʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʧʳʪʘʥʠʷ ʤʝʪʘʣʣʦʚè 
 

ʇʨʦʮʝʩʩʳ ʜʦʙʳʯʠ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ 
ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʠʟ ʚʩʝʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ 
ʰʘʭʪʘʭ ʉʐɸ, ʈʦʩʩʠʠ, ʂʠʪʘʷ, ʋʢʨʘʠʥʳ, ʀʥʜʠʠ ʠ ʜʨ.  

ɺ ʈʦʩʩʠʠ ʰʘʭʪʳ ʚʟʨʳʚʘʶʪʩʷ ʧʦʯʪʠ ʢʘʞʜʳʡ ʛʦʜ. ʉʘʤʘʷ ʩʪʨʘʰʥʘʷ 
ʘʚʘʨʠʷ, ʢʦʛʜʘ ʧʦʛʠʙʣʦ 110 ʯʝʣʦʚʝʢ, ʧʨʦʠʟʦʰʣʘ ʚ 2007 ʛʦʜʫ ʥʘ ʰʘʭʪʝ 

çʋʣʴʷʥʦʚʩʢʘʷè çʖʞʢʫʟʙʘʩʩʫʛʣʷè. ɺ 2010 ʛʦʜʫ ʠʟ-ʟʘ ʚʟʨʳʚʘ ʥʘ 
çʈʘʩʧʘʜʩʢʦʡè ʧʦʛʠʙ 91 ʯʝʣʦʚʝʢ. ɺ ʬʝʚʨʘʣʝ 2013 ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʘʚʘʨʠʠ ʥʘ 

çɺʦʨʢʫʪʘʫʛʣʝè ʧʦʛʠʙʣʦ 19 ʯʝʣʦʚʝʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʠʠ ʚʟʨʳʚʦʚ ʥʘ ʰʘʭʪʝ 
çʉʝʚʝʨʥʘʷè ʚ ʬʝʚʨʘʣʝ 2016 ʛʦʜʘ ʧʦʛʠʙʣʦ 36 ʯʝʣʦʚʝʢ, ʚʢʣʶʯʘʷ ʧʷʪʝʨʳʭ 
ʩʧʘʩʘʪʝʣʝʡ [1]. 

ʇʦʩʣʝʜʥʷʷ ʘʚʘʨʠʷ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʦʰʣʘ 23 ʦʢʪʷʙʨʷ 2014 
ʛʦʜʘ ʥʘ ʰʘʭʪʝ çʄʘʛʥʝʪʠʪʦʚʘʷè ʧʦʜ ʅʠʞʥʠʤ ʊʘʛʠʣʦʤ [2]. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʫʰʝʥʠʷ ʧʦʨʦʜʳ ʦʜʠʥ ʠʟ ʨʘʙʦʪʥʠʢʦʚ ʦʢʘʟʘʣʩʷ ʧʦʛʨʝʙʝʥ ʧʦʜ ʟʘʚʘʣʦʤ. 
ʇʦʠʩʢ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʙʳʣ ʦʩʣʦʞʥʝʥ ʟʘʚʘʣʦʤ ʧʨʦʭʦʜʘ, ʟʘʧʦʣʥʝʥʥʳʤ ʦʛʥʝʤ, 

ʜʳʤʦʤ ʠ ʚʨʝʜʥʳʤʠ ʛʘʟʘʤʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʚʪʦʨʥʦʛʦ ʦʙʨʫʰʝʥʠʷ. 
ɺʩʝ ʵʪʦ ʥʝ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʩʧʘʩʘʪʝʣʴʥʳʤ 

ʛʨʫʧʧʘʤ ʠ ʰʘʭʪʝʨʘʤ. 
ʂʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʪʘʢʠʝ ʩʠʪʫʘʮʠʠ, ʛʜʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʩʪʘʥʦʚʷʪʩʷ ʦʧʘʩʥʳʤʠ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʨʘʙʦʪʝ ʨʦʙʦʪʘ, 
ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʠʩʩʣʝʜʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ ʰʘʭʪʳ. ʏʝʣʦʚʝʢ-ʦʧʝʨʘʪʦʨ ʜʦʣʞʝʥ 

ʣʠʰʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 
ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʙʝʟʦʧʘʩʥʦʤ ʤʝʩʪʝ. 

ɺ ʉʐɸ ʪʘʢʦʡ ʨʦʙʦʪ ʫʞʝ ʩʦʟʜʘʥ ï Cave Crawler (ʘʥʛʣ. ï ʧʝʱʝʨʥʳʡ 
ʣʘʟʫʪʯʠʢ). ʆʥ ʤʦʞʝʪ ʩʥʠʤʘʪʴ ʚʠʜʝʦ, ʜʝʣʘʪʴ ʬʦʪʦʛʨʘʬʠʠ ʠ ʠʤʝʝʪ ʩʝʥʩʦʨʳ, 
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ʦʮʝʥʠʚʘʶʱʠʝ ʩʦʜʝʨʞʘʥʠʝ ʦʧʘʩʥʳʭ ʛʘʟʦʚ. ʆʥ ʪʘʢ ʞʝ ʠʟʫʯʘʝʪ ʰʘʭʪʫ, 
ʩʢʘʥʠʨʫʷ ʝʝ ʚ ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ, ʠ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʩʚʦʠʭ ʧʝʨʝʤʝʱʝʥʠʷʭ ʧʦ 

ʪʦʣʴʢʦ ʯʪʦ ʩʦʟʜʘʥʥʦʡ ʢʘʨʪʝ. ʉʝʨʴʝʟʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʡ ʤʦʜʝʣʠ, ʷʚʣʷʝʪʩʷ 
ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʣʘʟʝʨʳ ʥʝʜʝʝʩʧʦʩʦʙʥʳ ʚ ʩʠʣʴʥʦ 

ʟʘʜʳʤʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ 

ʧʦʜʦʙʥʳʝ ʨʦʙʦʪʳ-ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʰʘʭʪ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʊeleMAX ï 
ʚʦʝʥʥʳʡ ʨʦʙʦʪ-ʤʘʥʠʧʫʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ʩʧʘʩʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ ʠ ʚ ʰʘʭʪʘʭ, ʥʦ, ʧʨʠ ʵʪʦʤ ʨʦʙʦʪ ʥʝ 
ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʪʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʠʝ ʩʨʝʜʳ, 

ʧʨʦʧʠʩʳʚʘʪʴ ʢʘʨʪʫ ʰʘʭʪʳ [3, 4]. 
ɺ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘʭʦʜʠʪʩʷ ʧʨʦʝʢʪʳ ʨʦʙʦʪʘ-ʨʘʟʚʝʜʯʠʢʘ ʧʨʠ ʄʏʉ 

ʈʦʩʩʠʠ ʠ ʨʦʙʦʪʘ-ʛʝʢʩʘʧʦʜʘ, ʢʦʪʦʨʦʛʦ ʛʦʪʦʚʷʪ ʩʪʫʜʝʥʪʳ ʊʦʤʩʢʦʛʦ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʘʥʥʳʝ ʧʨʦʝʢʪʳ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʚʝʨʰʠʪʴ 

ʢ 2018 ʛ. 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ 

ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʠ 

ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʘʚʘʨʠʡʥʳʭ ʰʘʭʪʘʭ, ʘ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʶʱʠʝ 
ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʘʢʪʠʢʠ ʨʘʙʦʪʳ ʚ ʟʦʥʘʭ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʦʧʨʝʜʝʣʠʣʠ 

ʚʳʙʦʨ ʪʝʤʳ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ: ʈʦʙʦʪ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʰʘʭʪ. 
ʎʝʣʴ ʧʨʦʝʢʪʘ: ʩʦʟʜʘʥʠʝ ʥʘ ʙʘʟʝ ʧʣʘʪʬʦʨʤ Arduino NANO ʠ Wemos D1 

R1 ʤʦʜʝʣʠ ʨʦʙʦʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ 
ʰʘʭʪ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
1. ʀʩʩʣʝʜʦʚʘʪʴ ʢʨʠʪʝʨʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʦʙʦʪʘ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʷʤ 

ʨʘʙʦʪʳ ʚ ʟʦʥʝ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. 
2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 

ʨʦʙʦʪʦʚ-ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. 
3. ʆʙʦʩʥʦʚʘʪʴ ʚʠʜʳ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʘʪʯʠʢʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ. 

4. ʉʦʙʨʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ ʥʘ ʙʘʟʝ 
ʧʣʘʪʬʦʨʤ Arduino NANO ʠ Wemos D1 R1. 

5. ɸʧʨʦʙʠʨʦʚʘʪʴ ʤʦʜʝʣʴ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ. 
 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʨʦʙʦʪ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʰʘʭʪ (ʨʠʩ.1.) ʧʨʝʜʥʘʟʥʘʯʝʥ 
ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʘʚʘʨʠʡʥʳʭ ʰʘʭʪʘʭ.  
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ʈʠʩ. 1. ʈʦʙʦʪ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʰʘʭʪ ʚ ʩʙʦʨʝ 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ: 
ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤéééééééééééé.. 315*150*150 

ʄʘʩʩʘ, ʢʛéééééééééééééééééé..... 2-3 
ɺʨʝʤʷ ʙʝʩʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ, ʤʠʥʫʪ, ʥʝ ʤʝʥʝʝééé.. 120 

ʇʨʝʦʜʦʣʝʥʠʝ ʧʨʝʛʨʘʜ:  
ï ʟʝʤʣʷʥʦʡ ʚʘʣ ʚʳʩʦʪʦʡ, ʩʤ, ʤʘʢʩʠʤʫʤéééééé... 10 

ï ʨʦʚ ʰʠʨʠʥʦʡ, ʩʤ, ʤʘʢʩʠʤʫʤéééééééééé.. 10 
ʉʪʘʙʠʣʴʥʳʡ ʧʨʠʝʤ ʩʠʛʥʘʣʘ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʤ, ʥʝ ʤʝʥʝʝ 300 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʯʘʛʦʚ ʚʦʟʛʦʨʘʥʠʷ, ʤ, ʥʝ ʤʝʥʝʝ................. 3 
ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʣʠʯʠʷ ʛʘʟʦʚ ʚ ʚʦʟʜʫʭʝ: ʫʛʣʝʢʠʩʣʳʡ 

ʛʘʟ, ʫʛʘʨʥʳʡ ʛʘʟ, ʘʤʤʠʘʢ, ʙʝʥʟʦʣ, ʦʢʩʠʜ ʘʟʦʪʘ ʠ ʧʘʨʳ ʩʧʠʨʪʘ, 

ʧʳʣʴ, ʜʳʤ ʠ ʪ.ʜ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʦʚ, %, ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 

ʥʝ ʙʦʣʝʝéééééééééééééééééééééé. 

 

5% 
 

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʘʣ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ: 
- ʇʝʨʝʜʚʠʞʝʥʠʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ.  

- ʉʢʘʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʰʘʭʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʩʠʣʴʥʦʡ 
ʟʘʜʳʤʣʝʥʥʦʩʪʠ. 

- ɺʳʚʦʜ ʥʘ ʵʢʨʘʥ ʢʦʤʧʴʶʪʝʨʘ ʛʨʘʬʠʢʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 
ʧʦʜʛʦʪʦʚʠʪʴ ʢʘʨʪʫ ʠʩʩʣʝʜʫʝʤʦʡ ʤʝʩʪʥʦʩʪʠ.  

- ɺʠʟʫʘʣʴʥʘʷ ʨʘʟʚʝʜʢʘ, ʪʨʘʥʩʣʷʮʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʰʘʭʪʳ ʥʘ 
ʫʜʘʣʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ. 
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- ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʰʘʭʪʳ: ʫʨʦʚʝʥʴ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ; 
ʟʘʜʳʤʣʝʥʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʦʛʥʷ; ʬʠʢʩʘʮʠʷ ʢʦʣʝʙʘʥʠʡ ʚ ʛʨʫʥʪʝ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦʙʚʘʣʦʚ. 
 

ʈʦʙʦʪ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʰʘʭʪ ʠʤʝʝʪ ʛʫʩʝʥʠʯʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ 
ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ; ʜʘʪʯʠʢʠ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪʩʷ ʢʘʨʪʘ ʰʘʭʪʳ, ʨʘʩʧʦʟʥʘʶʪʩʷ ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ ʚ 
ʚʦʟʜʫʭʝ; ʚʠʜʝʦʢʘʤʝʨʫ, ʪʨʘʥʩʣʠʨʫʶʱʫʶ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʫʜʘʣʝʥʥʳʡ 

ʢʦʤʧʴʶʪʝʨ, ʧʦʟʚʦʣʷʶʱʫʶ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʨʦʙʦʪʦʤ ʠ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʛʦ ʧʝʨʝʜʚʠʞʝʥʠʝ ʧʦ ʰʘʭʪʝ ʯʝʨʝʟ ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ. 
ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʙʦʪʳ ʜʘʪʯʠʢʦʚ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʥʘ ʙʘʟʝ 

ʧʣʘʪʬʦʨʤ Arduino NANO ʠ Wemos D1 R1, ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʠ ʧʦʜʩʦʝʜʠʥʝʥʳ, 
ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï Arduino IDE; ESPlorer. 
ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï C/C++ ʦʙʲʝʜʠʥʝʥʥʳʡ ʩ ʙʠʙʣʠʦʪʝʢʦʡ AVR 

Libc; Lua. 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʦʙʦʪ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʧʦ 
ʰʘʭʪʝ, ʩʢʘʥʠʨʫʝʪ ʝʝ ʠ ʚʳʚʦʜʠʪ ʥʘ ʵʢʨʘʥ ʢʦʤʧʴʶʪʝʨʘ ʛʨʘʬʠʢʠ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʩʪʘʚʠʪʴ 
ʢʘʨʪʫ ʰʘʭʪʳ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ, ʙʳʣʠ 
ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʪʯʠʢʠ:  

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ ʨʘʩʩʪʦʷʥʠʷ hc-sr04 
ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʩʢʘʥʝʨʘ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ 

ʰʘʭʪʳ ï ʛʨʘʬʠʢʠ ʚʳʚʦʜʷʪʩʷ ʥʘ ʵʢʨʘʥ ʢʦʤʧʴʶʪʝʨʘ, ʟʘ ʢʦʪʦʨʳʤ ʩʠʜʠʪ 
ʦʧʝʨʘʪʦʨ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʦʤ ʠ 

ʦʪʩʣʝʞʠʚʘʶʱʠʡ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʰʘʭʪʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʘʨʫʙʝʞʥʳʭ 
ʘʥʘʣʦʛʦʚ, ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʘʪʯʠʢʦʚ ʚʦʟʤʦʞʥʘ ʨʘʙʦʪʘ ʠ ʧʨʠ 
ʩʠʣʴʥʦʡ ʟʘʜʳʤʣʝʥʥʦʩʪʠ. 

ɼʘʪʯʠʢ ʛʘʟʘ MQ-135 
ʈʦʩʪ ʫʨʦʚʥʷ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʚ ʰʘʭʪʘʭ ï ʢʨʘʡʥʝ ʦʧʘʩʥʦʝ ʷʚʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʚʟʨʳʚʳ ʠ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ ʠʣʠ ʛʠʙʝʣʠ 
ʰʘʭʪʝʨʦʚ, ʧʦʵʪʦʤʫ ʨʦʙʦʪ ʦʩʥʘʱʝʥ ʜʘʪʯʠʢʦʤ ʛʘʟʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʦʙʥʘʨʫʞʠʪʴ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ: ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, 
ʫʛʘʨʥʳʡ ʛʘʟ, ʘʤʤʠʘʢ, ʙʝʥʟʦʣ, ʦʢʩʠʜ ʘʟʦʪʘ ʠ ʧʘʨʳ ʩʧʠʨʪʘ, ʧʳʣʴ, ʜʳʤ ʠ ʪ.ʜ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʘʪʯʠʢʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʪʝʥʮʠʦʤʝʪʨʘ. 
ʆʩʥʦʚʥʳʤ ʨʘʙʦʯʠʤ ʵʣʝʤʝʥʪʦʤ ʜʘʪʯʠʢʘ ʷʚʣʷʝʪʩʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, 

ʟʘ ʩʯʝʪ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 
ʧʦʣʫʯʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ.  

ɼʘʪʯʠʢ ʦʛʥʷ KY-026 
ʄʦʜʫʣʴ ʨʝʘʛʠʨʫʝʪ ʥʘ ʦʪʢʨʳʪʦʝ ʧʣʘʤʷ. ɺʦʩʧʨʠʥʠʤʘʶʱʠʤ ʵʣʝʤʝʥʪʦʤ 

ʜʘʪʯʠʢʘ ʩʣʫʞʠʪ ʬʦʪʦʜʠʦʜ, ʧʦʣʫʯʘʶʱʠʡ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ. 
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ʄʦʜʫʣʴ 3-ʭ ʦʩʝʚʦʛʦ ʛʠʨʦʩʢʦʧʘ ʠ ʘʢʩʝʣʝʨʦʤʝʪʨʘ GY-521, ʢʦʪʦʨʳʡ 
ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʝ ʧʦʣʦʞʝʥʠʝ ʨʦʙʦʪʘ. ʊʘʢʞʝ ʚʘʞʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʜʘʪʯʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ, ʨʦʙʦʪ 
ʤʦʞʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʤʘʣʝʡʰʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʛʨʫʥʪʝ, ʪʝʤ ʩʘʤʳʤ 

ʧʨʝʜʚʠʜʝʪʴ ʥʘʜʚʠʛʘʶʱʠʡʩʷ ʦʙʚʘʣ ʚ ʰʘʭʪʝ.  
ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. 

 
 

ʈʠʩ. 2. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ 

 

ʋʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʦʤ-ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 
ʢʣʘʚʠʘʪʫʨʳ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʤ ʫʧʨʘʚʣʷʝʪ ʦʧʝʨʘʪʦʨ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 

ʙʝʟʦʧʘʩʥʦʤ ʤʝʩʪʝ.  
ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʦʧʝʨʘʪʦʨʦʤ ʠ ʨʦʙʦʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ Wi-Fi ʠ Bluetooth 4.0. ʕʪʦʪ ʩʧʦʩʦʙ ʙʳʣ ʚʳʙʨʘʥ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 
ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʨʦʙʦʪʫ, ʫʩʧʝʰʥʦ 

ʧʨʝʦʜʦʣʝʚʘʷ ʧʨʝʧʷʪʩʪʚʠʷ. ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʚʷʟʴ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʦʧʝʨʘʪʦʨʘ, ʪʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʥʠʤ ʠ ʨʦʙʦʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ. 
ʇʝʨʝʜʚʠʞʝʥʠʝ ʨʦʙʦʪʘ ʧʦ ʰʘʭʪʝ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʩ ʧʦʤʦʱʴʶ Wi-Fi, 

ʥʘ ʵʢʨʘʥʝ ʨʘʙʦʯʝʛʦ ʢʦʤʧʴʶʪʝʨʘ. ɼʣʷ ʪʨʘʥʩʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ IP-ʢʘʤʝʨʘ, 
ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʨʦʙʦʪʝ-ʠʩʩʣʝʜʦʚʘʪʝʣʝ ʠ ʧʨʦʛʨʘʤʤʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʚʠʜʝʦ-ʧʝʨʝʜʘʯʠ.  
ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ ʥʘʤʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʥʘʣʦʛʠʯʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʩʧʘʩʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʷʭ ʚ ʰʘʭʪʘʭ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʜʣʷ 
ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʙʦʪʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚʦ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʚʠʟʫʘʣʴʥʦʡ ʨʘʟʚʝʜʢʠ ʚ ʟʦʥʘʭ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ (ʪʘʙʣ. ˉ 
1). 
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ʊʘʙʣʠʮʘ ˉ 1. 
ɸʥʘʣʠʟ ʘʥʘʣʦʛʦʚ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʩʧʘʩʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʷʭ ʚ ʰʘʭʪʘʭ 
ʄʦʜʝʣʠ ʨʦʙʦʪʦʚ / 

ʆʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʜʝʣʝʡ 

ʈʦʙʦʪ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴ 

ʰʘʭʪ 

 

TeleMAX 

 

 

CaveCrawler  ï 

ʧʝʱʝʨʥʳʡ 

ʣʘʟʫʪʯʠʢ 

 

ʇʨʝʜʥʘʟʥʘʯʝʥʠʝ ʆʨʛʘʥʠʟʘʮʠʷ 
ʩʧʘʩʘʪʝʣʴʥʳʭ 

ʦʧʝʨʘʮʠʡ ʠ 
ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʦʙʦ 
ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ 
ʰʘʭʪ: ʩʢʘʥʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʰʘʭʪʳ, 
ʩʦʟʜʘʥʠʝ ʢʘʨʪ 

ʠʩʩʣʝʜʫʝʤʦʡ 
ʤʝʩʪʥʦʩʪʠ, 
ʚʠʟʫʘʣʴʥʘʷ 

ʨʘʟʚʝʜʢʘ, 
ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʰʘʭʪʳ  

ɿʘʤʝʥʘ ʣʶʜʝʡ ʚ 
ʦʩʦʙʦ ʦʧʘʩʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʜʣʷ 
ʨʘʟʚʝʜʢʠ 

ʤʝʩʪʥʦʩʪʠ, 
ʧʦʤʝʱʝʥʠʡ ʠ 
ʦʙʲʝʢʪʦʚ 

ʪʨʘʥʩʧʦʨʪʘ; ʧʦʠʩʢ, 
ʧʝʨʝʤʝʱʝʥʠʝ ʠ 

ʢʦʥʪʝʡʥʠʨʦʚʘʥʠʝ 
ʧʨʝʜʤʝʪʦʚ ʤʘʩʩʦʡ 
ʜʦ 5 ʢʛ. 

ʀʟʫʯʝʥʠʝ ʰʘʭʪʳ: 
ʩʢʘʥʠʨʦʚʘʥʠʝ ʚ ʪʨʝʭ 

ʠʟʤʝʨʝʥʠʷʭ, 
ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ 

ʪʦʣʴʢʦ ʯʪʦ 
ʩʦʟʜʘʥʥʦʡ ʢʘʨʪʝ, 
ʬʦʪʦïʚʠʜʝʦ ʩʲʝʤʢʘ, 

ʦʧʨʝʜʝʣʝʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ 

ʦʧʘʩʥʳʭ ʛʘʟʦʚ.  

ɻʦʜ ʠʟʛʦʪʦʚʣʝʥʠʷ 2017 2008 2008 

ʋʧʨʘʚʣʝʥʠʝ ɼʠʩʪʘʥʮʠʦʥʥʦʝ  
(ʦʧʝʨʘʪʦʨʦʤ) 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ  
(ʦʧʝʨʘʪʦʨʦʤ) 

ʆʨʠʝʥʪʘʮʠʷ ʧʦ 
ʩʦʟʜʘʥʥʦʡ ʢʘʨʪʝ 

ʇʝʨʝʜʚʠʞʝʥʠʝ ʚ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 
ʤʝʩʪʘʭ 

 

ɻʫʩʝʥʠʯʥʦʝ ʰʘʩʩʠ 
 

 

ɻʫʩʝʥʠʯʥʦʝ ʰʘʩʩʠ 
 

 

ʂʦʣʝʩʘ 

ɺʦʟʤʦʞʥʦʩʪʴ 
ʨʘʟʚʦʨʦʪʘ ʥʘ ʤʝʩʪʝ 

+ + ï 

ʉʢʘʥʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʰʘʭʪʳ, 
ʚʳʚʦʜ ʥʘ ʵʢʨʘʥ 

ʢʦʤʧʴʶʪʝʨʘ 
ʛʨʘʬʠʢʦʚ 

 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ  
ʜʘʪʯʠʢ 

 

ï 

 

ʃʘʟʝʨ 

ʇʦʜʛʦʪʦʚʢʘ ʢʘʨʪʳ 
ʠʩʩʣʝʜʫʝʤʦʡ  

ʤʝʩʪʥʦʩʪʠ 

+ ï + 

ɺʦʟʤʦʞʥʦʩʪʴ 
ʨʘʙʦʪʳ ʚ 

ʟʘʜʳʤʣʝʥʥʦʤ 
ʧʦʤʝʱʝʥʠʠ 

+ ï ï 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ɺʠʟʫʘʣʴʥʘʷ 
ʨʘʟʚʝʜʢʘ, 
ʪʨʘʥʩʣʷʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ ʰʘʭʪʳ 
ʥʘ ʫʜʘʣʝʥʥʳʡ  

ʢʦʤʧʴʶʪʝʨ 

+ + + 

ʆʧʨʝʜʝʣʝʥʠʝ  
ʩʦʩʪʦʷʥʠʷ ʰʘʭʪʳ: 

 

ʫʨʦʚʝʥʴ  

ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ 

+ ï + 

ʟʘʜʳʤʣʝʥʥʦʩʪʴ + ï + 

ʦʧʨʝʜʝʣʝʥʠʝ  
ʥʘʣʠʯʠʷ ʦʛʥʷ 

+ ï ï 

ʬʠʢʩʘʮʠʷ  

ʢʦʣʝʙʘʥʠʡ ʚ ʛʨʫʥʪʝ 

+ ï ï 

ʂʦʥʪʝʡʥʝʨ ʜʣʷ 
ʧʝʨʝʚʦʟʢʠ ʤʝʣʢʠʭ 
ʧʨʝʜʤʝʪʦʚ 

ï + ï 

 
ɸʥʘʣʠʟ ʨʘʟʨʘʙʦʪʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʨʷʜ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʦʜʦʙʥʳʭ ʨʦʙʦʪʦʚ: 
1. ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʟʘʚʘʣʦʚ ʠ ʦʙʨʫʰʝʥʠʡ 

(ʧʨʝʦʜʦʣʝʥʠʝ ʠ ʦʙʭʦʜ ʧʨʝʧʷʪʩʪʚʠʡ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ 
ʧʨʝʜʤʝʪʦʚ ʧʝʨʝʜ ʩʦʙʦʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʦʨʦʪʘ ʥʘ ʤʝʩʪʝ, ʘʚʪʦʥʦʤʥʦʩʪʴ); 

2. ʥʘʜʝʞʥʦʩʪʴ ʩʚʷʟʠ ʩ ʨʦʙʦʪʦʤ; 
3. ʙʝʩʧʝʨʝʙʦʡʥʘʷ ʨʘʙʦʪʘ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

(ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ); 
4. ʨʘʩʯʝʪ ʩʦʩʪʘʚʘ ʠ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʦʚ ʚ ʚʦʟʜʫʭʝ ʚ ʩʠʣʴʥʦ 

ʟʘʜʳʤʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  
ʆʧʠʨʘʷʩʴ ʥʘ ʦʧʳʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʚʳʧʦʣʥʠʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ 
ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʜʘʪʯʠʢʦʚ. 
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ, ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʠ 
ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʘʚʘʨʠʡʥʳʭ ʰʘʭʪʘʭ. 

ʈʦʙʦʪ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʰʘʭʪ ʧʨʦʰʝʣ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ 
ʩʙʦʨʦʯʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʘʟʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ çʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʧʳʪʘʥʠʷ ʤʝʪʘʣʣʦʚè, ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʦʙʨʘʟʝʮ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʰʘʭʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʘʜʘʥʥʳʤ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 
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ɿɸʏɽʄ ʅʋɾɽʅ 3D ʇʈʀʅʊɽʈ  

 
ʉʤʠʨʥʦʚ ɸ.ɺ., ʄɸʆʋ ɻʠʤʥʘʟʠʷ ˉ18, ʫʯʝʥʠʢ 6ɸ ʢʣʘʩʩʘ 

ʂʦʛʜʘ-ʥʠʙʫʜʴ ʚ ʤʝʞʟʚʝʟʜʥʳʭ ʢʦʨʘʙʣʷʭ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʧʝʯʘʪʘʪʴ ʩʝʙʝ 

ʝʜʫ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʠ ʚʦʟʤʦʞʥʦ ʚ ʥʦʚʦʡ ʢʦʣʦʥʠʠ ɿʝʤʣʠ, ʥʘ ʜʨʫʛʦʡ ʧʣʘʥʝʪʝ, 
ʚʨʘʱʘʶʱʝʡʩʷ ʚʦʢʨʫʛ ʜʨʫʛʦʛʦ ʩʦʣʥʮʘ, ʢʦʣʦʥʠʩʪʳ ʙʫʜʫʪ ʧʝʯʘʪʴ ʩʝʙʝ ʝʜʫ, 

ʟʝʤʣʶ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʢʠʩʣʦʨʦʜ ʠ ʚʦʟʜʫʭ, ʞʠʣʴʝ, ʜʘ ʤʘʣʦ ʣʠ ʯʪʦ ʝʱʝ ʥʫʞʥʦ 
ʯʝʣʦʚʝʢʫ. ɸ ʩʝʛʦʜʥʷ ʠʤʝʥʥʦ ʤʳ ʥʘʯʠʥʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʞʠʟʥʠ ʠ ʙʳʪʫ ʵʪʦ 

ʥʦʚʦʝ ʠʥʪʝʨʝʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʩʦʟʜʘʝʤ ʠ ʧʨʠʙʣʠʞʘʝʤ 
ʙʫʜʫʱʝʝ! 

ɿʥʘʢʦʤʦʝ ʚʩʝʤ ʩʣʦʚʦ çʧʨʠʥʪʝʨè ʧʨʠʰʣʦ ʢ ʥʘʤ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 
ʠ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʧʝʯʘʪʴè. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʥʘʚʝʨʥʦʝ, ʢʘʞʜʳʡ ʟʥʘʝʪ, 

ʯʪʦ ʟʥʘʯʠʪ ʧʨʠʥʪʝʨ, ʠ ʯʪʦ ʤʦʞʥʦ ʥʘ ʥʝʤ ʨʘʩʧʝʯʘʪʘʪʴ.  ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 
ʩʪʘʣʦ ʧʦʷʚʣʷʪʴʩʷ ʥʦʚʦʝ ʧʦʥʷʪʠʝ ʢʘʢ 3D ʧʝʯʘʪʴ ʠ  3D ʧʨʠʥʪʝʨ. 3D ʧʨʠʥʪʝʨ 

ʨʘʟʨʘʙʦʪʘʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʠʣʠ 
ʜʝʪʘʣʝʡ. 3D ʧʝʯʘʪʴ ʚʩʸ ʧʨʦʯʥʝʝ ʚʭʦʜʠʪ ʚ ʥʘʰʫ ʞʠʟʥʴ. ɽʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʧʨʦʠʟʚʦʜʩʪʚʝ, ʤʝʜʠʮʠʥʝ, ʦʙʨʘʟʦʚʘʥʠʠ, 
ʶʚʝʣʠʨʥʦʤ ʜʝʣʝ, ʠʟʛʦʪʦʚʣʝʥʠʠ ʨʝʢʣʘʤʳ ʠ ʜʘʞʝ ʦʜʝʞʜʳ ʠ ʦʙʫʚʠ.  
ʗ ʧʨʦʚʝʣ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʟʘʜʘʣ ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ ʦ 3D-ʧʨʠʪʝʨʝ. ʅʘ 

ʚʦʧʨʦʩ ï ʚʳ ʩʣʳʰʘʣʠ ʦ 3D ʧʨʠʥʪʝʨʝ, 15% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʚʝʪʠʣʠ ï çʥʝʪè, 
ʘ 85% ʦʪʚʝʪʠʣʠ - çʜʘè. ʅʘ ʚʦʧʨʦʩ ï ʚʳ ʚʠʜʝʣʠ,  ʢʘʢ ʨʘʙʦʪʘʝʪ 3D ʧʨʠʥʪʝʨ, 

38% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʪʚʝʪʠʣʠ ï çʜʘè, ʘ 62% -çʥʝʪè. ʅʘ ʚʦʧʨʦʩ - ʚ  ʢʘʢʠʭ 
ʩʬʝʨʘʭ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 3D ʧʨʠʥʪʝʨ ʨʝʩʧʦʥʜʝʥʪʳ ʦʪʚʝʪʠʣʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 52% - ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, 28% - ʚ ʤʝʜʠʮʠʥʝ, 11% ʚ 
ʶʚʝʣʠʨʥʦʤ ʜʝʣʝ, 9% - ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʨʝʢʣʘʤʳ. ʅʘ ʚʦʧʨʦʩ ï ʤʦʞʥʦ ʣʠ 

http://www.vesti.ru/doc.html?id=2726056&tid=109511
http://ngzt.ru/news/view/156
https://robotics.ua/shows/modernity/1013-saved_our_lives_rescue_robots_to_help_people
https://robotics.ua/shows/modernity/1013-saved_our_lives_rescue_robots_to_help_people
http://www.robogeek.ru/promyshlennye-roboty/roboty-zamenyat-lyudei-v-shahtah
http://www.robogeek.ru/promyshlennye-roboty/roboty-zamenyat-lyudei-v-shahtah
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ʠʩʧʦʣʴʟʦʚʘʪʴ 3D ʧʨʠʥʪʝʨ ʜʦʤʘ, 53% ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʶʪ ï ʥʝʪ, 27% - ʜʘ, 
20% - ʥʝ ʟʥʘʶʪ.  

ɼʘʥʥʳʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʥʘʤ,  ʯʪʦ ʤʥʦʛʠʝ ʥʝ ʟʥʘʶʪ, ʢʘʢ 
ʧʨʦʭʦʜʠʪ 3D ʧʝʯʘʪʴ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʨʝʩʧʦʥʜʝʥʪʦʚ ʫʚʝʨʝʥʳ, ʯʪʦ 

3D ʧʨʠʥʪʝʨ ʥʝ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʜʦʤʘ ʠ ʷ ʨʝʰʠʣ ʧʨʦʚʝʨʠʪʴ ʠ  ʚʳʷʚʠʪʴ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 3D ʧʨʠʥʪʝʨʘ ʜʦʤʘ.  

ɺ ʤʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 3D ʧʨʠʥʪʝʨ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 
ʤʦʠʤ ʧʘʧʦʡ. ʇʨʠʥʪʝʨ ʨʘʟʨʘʙʦʪʘʥ ʠ ʩʦʙʨʘʥ ʧʦ ʪʝʭʥʦʣʦʛʠʠ RepRap.  

ʇʨʠʥʪʝʨ ʥʘʟʳʚʘʝʪʩʷ çʃʝʰʠʡè.  
RepRap - ʵʪʦ ʩʦʢʨʘʱʝʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ 

Replicating Rapid-prototyper, ʪʦ ʝʩʪʴ ç(ʩʘʤʦ)ʨʝʧʣʠʮʠʨʫʶʱʠʡ(ʩʷ) ʤʝʭʘʥʠʟʤ 
ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷè. ʕʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩʘʤʦʢʦʧʠʨʫʶʱʠʡʩʷ 

3D-ʧʨʠʥʪʝʨ, ʧʨʠʤʝʨ ʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʤʘʰʠʥ. [7] ʕʪʦʪ 3D-ʧʨʠʥʪʝʨ 
ʩʦʟʜʘʝʪ ʠʟʜʝʣʠʷ ʧʦʩʣʦʡʥʦ ʠʟ ʧʣʘʩʪʠʢʘ. ʇʨʠʥʪʝʨʳ ʢʣʘʩʩʘ RepRap ð 

ʧʝʯʘʪʘʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʧʣʘʩʪʠʢʦʚʳʤ ʧʨʫʪʢʦʤ. ʕʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʦʥʠ 
ʦʛʨʘʥʠʯʝʥʳ ʪʦʣʴʢʦ ʠʤ: ʝʩʪʴ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʜ ʰʦʢʦʣʘʜ, ʦʣʦʚʦ, ʢʨʝʧʣʝʥʠʝ 
ʬʨʝʟʳ ʠ ʪ.ʜ. ʅʦ ʦʩʥʦʚʥʦʝ ð ʧʣʘʩʪʠʢʦʚʳʡ ʧʨʫʪʦʢ.ʇʝʯʘʪʴ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, 

ʯʪʦ ʤʳ ʧʦʜʘʸʤ ʧʣʘʩʪʠʢʦʚʳʡ ʧʨʫʪʦʢ ʩ ʧʦʤʦʱʴʶ ʵʢʩʪʨʫʜʝʨʘ ʚ 
ʥʘʛʨʝʚʘʪʝʣʴʥʫʶ ʛʦʣʦʚʢʫ, ʪʘʤ ʦʥ ʧʣʘʚʠʪʩʷ ʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʚʘʝʤʦʛʦ ʚ 

ʛʦʣʦʚʢʫ ʧʨʫʪʢʘ ð ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʯʝʨʝʟ ʩʦʧʣʦ. ʇʦʣʫʯʠʚʰʘʷʩʷ ʪʦʥʢʘʷ 
ʩʪʨʫʡʢʘ ʧʣʘʩʪʠʢʘ ʧʦʩʣʦʡʥʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʟʘʜʘʥʥʳʡ ʦʙʲʝʢʪ. [3]  

ʅʝ ʩʯʠʪʘʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, RepRap ʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʜʦ 50% 
ʦʪ ʩʚʦʠʭ ʯʘʩʪʝʡ; ʜʨʫʛʠʝ ʯʘʩʪʠ ʧʦʜʦʙʨʘʥʳ ʪʘʢ, ʯʪʦ ʜʝʰʝʚʦ ʜʦʩʪʫʧʥʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢʪʘ RepRap ʷʚʣʷʝʪʩʷ 
ʩʦʟʜʘʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʘ ʚʩʝʦʙʱʝʝ ʦʙʦʟʨʝʥʠʝ ʪʘʢʦʡ çʯʫʜʦè ʤʘʰʠʥʳ 

"ʚʩʝ-ʚ-ʦʜʥʦʤ", ʢʦʪʦʨʘʷ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʧʦʟʚʦʣʷʝʪ ʝʝ ʚʣʘʜʝʣʴʮʫ ʜʝʰʝʚʦ ʠ 
ʧʨʦʩʪʦ ʩʦʟʜʘʪʴ ʝʱʝ ʦʜʥʫ ʪʘʢʫʶ ʞʝ. [7] 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1. 3D ʧʨʠʥʪʝʨ çʃʝʰʠʡè 

ɺ ʦʩʥʦʚʥʦʤ ʤʦʜʝʣʠ ʜʣʷ 3D ʧʝʯʘʪʠ ʩʦʟʜʘʶʪ ʚ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤʘʭ ʢʘʢ: 
FreeCAD, Blender, GoogleSketchup. ʄʳ ʨʘʙʦʪʘʝʤ ʚ ʧʨʦʛʨʘʤʤʝ FreeCAD. 
[5] 

ʇʦʧʨʦʙʫʝʤ ʥʘʧʝʯʘʪʘʪʴ ʢʨʫʞʢʫ, ʛʦʜʥʫʶ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʙʳʪʫ. 
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1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ: ʩʦʟʜʘʪʴ ʢʨʫʞʢʫ, ʛʦʜʥʫʶ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 
ʙʳʪʫ. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ: 

 

ʈʠʩ.2. ʉʭʝʤʘ ʢʨʫʞʢʠ 

3. ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ. 
3.1. ʅʘʯʝʨʪʠʣʠ ʤʦʜʝʣʴ ʢʨʫʞʢʠ ʚʦ FreeCAD. 

3.2. ɺ ʧʨʦʛʨʘʤʤɽ ʩʣʘʡʩʝʨ ʧʝʨʝʚʦʜʠʤ ʢʦʤʧʴʶʪʝʨʥʳʡ ʷʟʳʢ ʚ 
ʷʟʳʢ G-ʢʦʜʦʚ, ʢʘʢ ʠ ʫ ʚʩʝʭ ʏʇʋ-ʤʘʰʠʥ 

3.3. ʇʝʨʝʥʝʩʣʠ ʤʦʜʝʣʴ ʯʝʨʝʟ CD ʢʘʨʪʫ ʥʘ 3D ʧʨʠʥʪʝʨ 
3.4. ʇʝʯʘʪʴ ʢʨʫʞʢʠ. ʇʦʩʣʝ 2 ʯʘʩʦʚ ʧʝʯʘʪʠ ʢʨʫʞʢʘ ʛʦʪʦʚʘ. 

ɸʢʢʫʨʘʪʥʦ ʩʥʷʣʠ ʛʦʪʦʚʫʶ ʢʨʫʞʢʫ ʩ ʧʝʯʘʪʥʦʛʦ ʩʪʦʣʘ. 
 

 

ʈʠʩ.3. ʂʨʫʞʢʘ, ʥʘʧʝʯʘʪʘʥʥʘʷ ʥʘ 3D ʧʨʠʥʪʝʨʝ 

ʅʘʰʘ ʩʝʤʴʷ ʩʪʨʦʠʪ ʜʦʤ ʠ ʢʦʛʜʘ ʫ ʥʘʩ ʜʝʣʦ ʜʦʰʣʦ ʜʦ ʣʝʩʪʥʠʮʳ, ʤʳ 
ʩʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʩʧʝʮʠʘʣʴʥʫʶ ʜʝʪʘʣʴ ʜʣʷ ʧʝʨʠʣ ʚ ʧʨʦʛʨʘʤʤʝ FreeCAD, 

ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʧʝʨʠʣʘ ʩʤʦʛʫʪ ʢʨʝʧʠʪʴʩʷ ʢ ʩʪʦʡʢʘʤ. 
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ʈʠʩ.4. ʂʨʝʧʣʝʥʠʷ ʜʣʷ ʧʝʨʠʣ 

ʉʝʡʯʘʩ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʧʦʯʪʠ ʢʘʞʜʳʡ ʧʦʣʴʟʫʝʪʩʷ ʧʣʘʥʰʝʪʥʳʤ 
ʢʦʤʧʴʶʪʝʨʦʤ, ʠ ʧʦʵʪʦʤʫ ʤʳ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʜʣʷ ʥʝʛʦ ʜʝʨʞʘʪʝʣʴ, ʦʥ ʦʯʝʥʴ 

ʫʜʦʙʝʥ ʚʦ ʚʨʝʤʷ ʨʘʟʛʦʚʦʨʘ ʧʦ Skype, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʩʤʦʪʨʦʚ ʚʠʜʝʦ ʠ 
ʬʠʣʴʤʦʚ, ʯʪʦʙʳ ʥʝ ʜʝʨʞʘʪʴ ʧʣʘʥʰʝʪʥʠʢ ʚ ʨʫʢʘʭ. 

 

 

ʈʠʩ.5. ɼʝʨʞʘʪʝʣʴ ʜʣʷ ʧʣʘʥʰʝʪʘ 

 
ʊʘʢʞʝ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʨʦʩʪʦ ʩʫʚʝʥʠʨʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʫʢʨʘʩʠʪʴ ʠʥʪʝʨʴʝʨ ʜʦʤʘ.  

ʃʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʚʰʠʡ ʚ ʩʚʦʝ ʨʘʩʧʦʨʷʞʝʥʠʝ 3D ʧʨʠʥʪʝʨ 

ʞʝʣʘʝʪ ʟʘʜʫʤʘʪʴ ʯʪʦ-ʥʠʙʫʜʴ ʠ ʧʦʣʫʯʠʪʴ ʵʪʦ ʩ ʧʦʤʦʱʴʶ ʧʨʠʥʪʝʨʘ. ʅʦ ʚʦʪ 
ʥʝʟʘʜʘʯʘ, ʯʪʦʙʳ, ʯʪʦ ʣʠʙʦ ʧʦʣʫʯʠʪʴ, ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʧʨʠʜʫʤʘʪʴ, ʧʦʪʦʤ 

ʥʘʯʝʨʪʠʪʴ, ʚʳʷʚʠʪʴ ʥʝʜʦʩʪʘʪʢʠ, ʫʣʫʯʰʠʪʴ ʠ ʪʘʢ ʜʘʣʝʝ, ʧʦʢʘ ʟʘʜʫʤʢʘ ʥʝ 
ʧʨʠʦʙʨʝʪʝʪ ʚʩʝ ʟʘʜʫʤʘʥʥʳʝ ʯʝʨʪʳ. ɸ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʜʫʤʢʠ ʤʦʞʥʦ ʙʳʣʦ 

ʜʝʣʘʪʴ ʚʝʩʝʣʝʝ, ʣʫʯʰʝ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʝʝ ʧʨʠʜʫʤʘʥʳ ʨʝʧʦʟʠʪʦʨʠʠ. ʕʪʦ 
ʤʝʩʪʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʢʠʭ ʣʠʙʦ ʟʘʜʫʤʦʢ.  

ɼʣʷ ʥʘʯʠʥʘʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ 3D ʧʨʠʥʪʝʨʘ ʵʪʦ ʧʦʤʦʱʴ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ 
ʞʝʣʘʥʠʡ (ʥʝ ʩʚʦʠʭ, ʥʦ ʪʦʞʝ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʭ), ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʤʝʩʪʦ, 



 
 

79 
 

ʯʪʦʙʳ ʧʦʜʝʣʠʪʴʩʷ ʟʘʜʫʤʘʥʥʳʤ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʧʣʦʜ ʩʚʦʝʛʦ ʪʨʫʜʘ. 
ʈʝʧʦʟʠʪʦʨʠʠ ʙʳʚʘʶ ʙʝʩʧʣʘʪʥʳʝ ʠ ʧʣʘʪʥʳʝ. ɺʦʪ ʧʨʠʤʝʨ ʙʝʩʧʣʘʪʥʦʛʦ 

ʨʝʧʦʟʠʪʦʨʠʷ, ʧʘʨʪʥʝʨʘ ʧʨʦʝʢʪʘ RepRap:  http://www.thingiverse.com/ 
3D ʧʨʠʥʪʝʨ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʞʠʟʥʠ ʠ ʜʘʞʝ ʜʦʤʘ. ʄʳ ʚʠʜʠʤ, ʯʪʦ ʫʞʝ ʩʝʡʯʘʩ ʤʳ ʤʦʞʝʤ ʥʘʧʝʯʘʪʘʪʴ 
ʥʝʙʦʣʴʰʠʝ ʧʨʝʜʤʝʪʳ ʜʣʷ ʩʚʦʝʛʦ ʙʳʪʘ, ʪʘʢʠʝ ʢʘʢ: ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʜʝʪʘʣʠ, 

ʢʨʝʧʣʝʥʠʷ,  ʚʠʣʢʠ, ʣʦʞʢʠ, ʪʘʨʝʣʢʠ, ʩʫʚʝʥʠʨʳ  ʠ ʪ.ʜ..   ɸ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʚ 
ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ 3D ʧʨʠʥʪʝʨ ʩʪʘʥʝʪ ʪʘʢʠʤ ʞʝ ʥʝʦʪʲʝʤʣʝʤʳʤ 

ʘʪʨʠʙʫʪʦʤ ʥʘʰʝʛʦ ʙʳʪʘ, ʢʘʢ ʭʦʣʦʜʠʣʴʥʠʢ, ʤʠʢʨʦʚʦʣʥʦʚʘʷ ʧʝʯʴ ʠʣʠ 
ʪʝʣʝʚʠʟʦʨ, ʠ ʤʳ ʙʫʜʝʤ ʩ ʫʜʠʚʣʝʥʠʝʤ ʚʩʧʦʤʠʥʘʪʴ ʪʝ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʣʶʜʠ 

ʥʝ ʫʤʝʣʠ ʧʝʯʘʪʘʪʴ ʦʜʝʞʜʫ, ʧʦʩʫʜʫ, ʦʙʫʚʴ ʠ ʧʨʦʯʠʝ ʧʦʣʝʟʥʳʝ ʧʨʝʜʤʝʪʳ ʚ 
ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʧʦʢʫʧʘʣʠ ʚʩʸ ʵʪʦ ʚ ʤʘʛʘʟʠʥʝ. 

ʉʝʛʦʜʥʷ ʫ ʥʘʩ ʜʦʤʘ ʝʩʪʴ ʧʨʠʥʪʝʨʳ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʩʘʤʠ ʩʝʙʷ, ʥʦ 
ʭʦʯʝʪʩʷ ʥʘ ʵʪʠʭ ʧʨʠʥʪʝʨʘʭ ʧʝʯʘʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʣʘʩʪʠʢʦʚʳʝ ʵʣʝʤʝʥʪʳ, 

ʭʦʯʝʪʩʷ ʧʝʯʘʪʘʪʴ ʰʦʢʦʣʘʜʦʤ, ʭʦʯʝʪʩʷ ʧʝʯʘʪʘʪʴ ʜʠʟʘʡʥʝʨʩʢʠʝ ʧʠʮʮʳ, 
ʭʦʯʝʪʩʷ ʥʘʧʝʯʘʪʘʪʴ ʢʨʘʩʠʚʫʶ ʩʢʘʤʝʝʯʢʫ ʚ ʩʘʜ, ʭʦʯʝʪʩʷ ʧʨʠʙʣʠʞʘʪʴ 
ʙʫʜʫʱʝʝ, ʘ 3D -ʧʨʠʥʪʝʨ ʵʪʦ ʢʘʢ ʨʘʟ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʥʘʤ ʵʪʦ 

ʩʜʝʣʘʪʴ. 
ɾʘʣʴ ʪʦʣʴʢʦ ʫʨʦʢʠ ʧʨʠʥʪʝʨ ʟʘ ʤʝʥʷ ʥʝ ʩʤʦʞʝʪ ʜʝʣʘʪʴ!!! 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ  

1. ʂʘʥʝʩʩʘ ʕ. ɼʦʩʪʫʧʥʘʷ 3D-ʧʝʯʘʪʴ ʜʣʷ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ / ʂ. ʌʦʥʜʘ, ʄ. ɿʝʥʥʘʨʦ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 
ʮʝʥʪʨ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, 2013. ï192 ʩ. 
2. 3D-ʧʨʠʥʪʝʨʳ ʜʣʷ ʜʦʤʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://geektimes.ru/post/257224/, ʩʚʦʙʦʜʥʳʡ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.05.2017ʛ.). 
3. 3D ʧʝʯʘʪʴ, ʧʨʦʛʨʘʤʤʳ ʜʣʷ 3D ʧʨʠʥʪʝʨʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://bezwindowsa.ru/programmy/3d-pechat-programmyi-dlya-3d-
printera.html, ʩʚʦʙʦʜʥʳʡ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.04.2017ʛ.). 

4. ʆʙʨʘʙʦʪʢʘ ʨʘʩʧʝʯʘʪʘʥʥʳʭ 3D-ʤʦʜʝʣʝʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʘ: http://3dtoday.ru/wiki/processing_models, ʩʚʦʙʦʜʥʳʡ (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 08.04.2017ʛ.). 
5. ʇʨʦʝʢʪ ʧʦ ʩʦʟʜʘʥʠʶ 3D-ʧʨʠʥʪʝʨʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://reprap.org/wiki/RepRap/ru, ʩʚʦʙʦʜʥʳʡ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
02.04.2017ʛ.). 

6. ʕʥʮʠʢʣʦʧʝʜʠʷ 3D-ʧʝʯʘʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
http://3dtoday.ru/wiki/deformation/%23%5bobject%20Object%5d, ʩʚʦʙʦʜʥʳʡ 
(ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.04.2017ʛ.) 
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ɺʆɿʄʆɾʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʇʃɸʊʌʆʈʄʓ LEGO 
ʄINDSTORMS 

 
ɹʝʣʦʫʩʦʚ ɼ.ʉ., ʫʯʝʥʠʢ 9ɸ ʢʣʘʩʩʘ, 

ʍʦʜʝʥʸʚʘ ɽ. ɻ., ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ, 
ʄɹʆʋ ʉʆʐ ˉ 64, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 
ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʨʝʤʠʣʦʩʴ ʩʦʟʜʘʪʴ 

ʦʨʫʜʠʷ, ʤʝʭʘʥʠʟʤʳ, ʤʘʰʠʥʳ ʦʙʣʝʛʯʘʶʱʠʝ ʪʨʫʜ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʘʱʠʪʫ 
ʦʪ ʥʝʧʨʠʷʪʝʣʷ. ʕʚʦʣʶʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʙʫʩʣʦʚʠʣʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʤʘʰʠʥ ï ʨʦʙʦʪʦʚ ï ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʘʫʯʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʩʮʠʧʣʠʥʦʡ, ʠʟʫʯʘʶʱʝʡ ʢʘʢ ʪʝʦʨʠʶ, ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʚ, ʠʭ ʩʠʩʪʝʤ ʠ ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʧʨʦʙʣʝʤʳ 
ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʨʦʙʦʪʦʚ. ʇʨʝʜʤʝʪʦʤ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʨʦʙʦʪʦʚ, ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʠʭ 
ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʚ ʟʘʜʘʯʘʭ ʩʦʨʪʠʨʦʚʢʠ ʠ 
ʦʪʙʨʘʢʦʚʢʠ ʧʨʦʜʫʢʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. ʉ 

ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʨʦʙʦʪ ʩʧʦʩʦʙʝʥ ʨʘʟʣʠʯʘʪʴ ʦʙʲʝʢʪʳ ʤʝʞʜʫ ʩʦʙʦʡ, 
ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʨʘʙʦʪʘʪʴ ʩ ʜʚʠʞʫʱʠʤʠʩʷ 

ʦʙʲʝʢʪʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʢʘ ʥʘ ʤʦʥʦʪʦʥʥʳʭ ʠ ʪʷʞʝʣʳʭ 
ʨʘʙʦʪʘʭ, ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚʳʧʫʩʢ 

ʧʨʦʜʫʢʮʠʠ. ʇʦʧʫʪʥʦ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʜʦʙʠʪʴʩʷ 
ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʥʝʨʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ 

ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʛʠʙʢʦʩʪʴʶ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʚʳʧʫʩʢʝ 
ʧʨʦʜʫʢʮʠʠ ʩʨʝʜʥʠʤʠ ʠ ʤʘʣʳʤʠ ʧʘʨʪʠʷʤʠ, ʪ. ʝ. ʚ ʪʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ 
ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝʧʨʠʤʝʥʠʤʳ. 

Lego ʄindstorms - ʵʪʦ ʧʣʘʪʬʦʨʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʜʝʣʘʪʴ 
ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʨʦʙʦʪʦʚ ʩʚʦʠʤʠ ʨʫʢʘʤʠ.  ʉ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ 

ʦʙʦʣʦʯʢʠ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Mindstorms ʩʤʦʜʝʣʠʨʦʚʘʥ rʜʚʠʞʝʥʠʷ 

ʨʦʙʦʪʘ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: ʟʘʜʘʯʘ-ʩʦʟʜʘʥʠʝ-ʢʦʤʘʥʜʘ-ʩʙʦʨʢʘ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʧʨʦʝʢʪʝ ʨʦʙʦʪ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʳ, ʚ ʥʝʛʦ ʚʭʦʜʷʪ 2 

ʙʦʣʴʰʠʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʙʣʦʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ 
ʥʘʧʨʷʞʝʥʠʝʤ 9 ʚʦʣʴʪ, ʩʨʝʜʥʠʡ ʤʦʪʦʨ, ʩʝʥʩʦʨ ʨʘʩʩʪʦʷʥʠʷ, ʚ ʥʸʤ ʝʩʪʴ 

ʩʦʙʩʪʚʝʥʥʳʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʜʘʪʯʠʢʫ ʠʟʤʝʨʷʪʴ ʠ 
ʩʦʦʙʱʘʪʴ ʦʩʥʦʚʥʦʤʫ ʙʣʦʢʫ ʨʘʩʩʪʦʷʥʠʝ ʚ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʪʳʢʘʥʠʝ ʥʘ ʧʨʝʜʤʝʪʳ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ( ʨʠʩ.1). 
ʇʨʦʛʨʘʤʤʥʳʡ ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʜʫʣʝʤ EV3, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ 

ʮʝʥʪʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʝʡ ʜʣʷ ʨʦʙʦʪʘ. 
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ʈʠʩ.1. ʕʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʪʨʫʢʪʫʨʫ ʨʦʙʦʪʘ 

ɼʘʪʯʠʢʠ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʥʘʙʦʨʘ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʦʧʨʝʜʝʣʷʶʱʠʡ ʜʣʠʥʫ ʚʦʣʥʳ , ʨʘʩʧʦʟʥʘʝʪ ʦʪʨʘʞʝʥʥʳʝ 
ʚʦʣʥʳ ʚ ʮʚʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ (ʩʝʤʴ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪ ʷʨʢʦʩʪʴ 
ʩʚʝʪʘ); ʜʘʪʯʠʢ ʢʘʩʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʨʦʙʦʪʫ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʢʘʩʘʥʠʷ, 

ʨʘʩʧʦʟʥʘʝʪ ʪʨʠ ʩʠʪʫʘʮʠʠ: ʧʨʠʢʦʩʥʦʚʝʥʠʝ, ʱʝʣʯʦʢ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ. 
ʀʟʫʯʠʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Lego ʄindstorms, 

ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ. ʆʥ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 
ʵʪʘʧʦʚ: 

1. ʉʢʘʥʠʨʦʚʘʥʠʝ ʚʩʝʛʦ ʢʫʙʠʢʘ ʩ ʮʝʥʪʨʘ ʧʦ ʧʝʨʠʤʝʪʨʫ. 
2. ʇʝʨʝʚʦʨʦʪ ʢʫʙʠʢʘ 

3. ʇʦʚʪʦʨʝʥʠʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʛʨʘʥʝʡ. 
ʇʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʵʪʘʧʘ ʢ ʜʨʫʛʦʤʫ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʮʚʝʪ 

ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʛʨʘʥʝʡ; ʟʥʘʯʝʥʠʝ ʮʚʝʪʦʚ ʟʘʥʦʩʷʪʩʷ ʚ ʧʘʤʷʪʴ ʛʣʘʚʥʦʛʦ 
ʧʨʦʮʝʩʩʦʨʘ ʠ ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʢʨʘʪʯʘʡʰʝʛʦ ʨʝʰʝʥʠʷ 

ʛʦʣʦʚʦʣʦʤʢʠ. 
ɸʣʛʦʨʠʪʤ ʩʙʦʨʢʠ ʢʫʙʠʢʘ ʈʫʙʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. ʂʫʙʠʢ 

ʈʫʙʠʢʘ - ʵʪʦ ʤʝʭʘʥʠʯʝʩʢʘʷ ʛʦʣʦʚʦʣʦʤʢʘ ʚ ʚʠʜʝ ʢʫʙʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 
ʢʫʙʠʢʦʚ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʩʧʦʩʦʙʥʳʭ ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ ʥʝʚʠʜʠʤʳʭ 
ʩʥʘʨʫʞʠ ʦʩʝʡ. ʂʫʙʠʢ ʩʦʩʪʦʠʪ ʠʟ 6 ʮʝʥʪʦʚ, 12 ʨʝʙʝʨ ʠ 8 ʫʛʣʦʚ. ɺʥʫʪʨʠ ʚʩʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʢʨʝʩʪʦʚʠʥʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʜʚʠʛʘʶʪʩʷ ʛʨʘʥʠ, 
ʥʦ ʜʣʷ ʩʘʤʦʡ ʩʙʦʨʢʠ ʦʥʘ ʥʝ ʧʦʥʘʜʦʙʠʪʩʷ, ʧʦʵʪʦʤʫ ʨʘʟʙʝʨʝʤʩʷ ʩ ʦʩʥʦʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. 
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ʂʘʞʜʳʡ ʮʝʥʪʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʵʪʦʡ ʩʪʦʨʦʥʝ ʚ ʩʦʙʨʘʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ ʙʫʜʝʪ ʦʜʠʥ ʠʟ 6 ʮʚʝʪʦʚ - ʙʝʣʳʡ, ʞʝʣʪʳʡ, ʢʨʘʩʥʳʡ, ʦʨʘʥʞʝʚʳʡ, 

ʩʠʥʠʡ ʠ ʟʝʣʝʥʳʡ. ʅʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚʩʝ ʮʝʥʪʨʳ ʥʠʢʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝ 
ʤʝʥʷʶʪ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʚʦ ʚʨʝʤʷ ʩʙʦʨʢʠ, 

ʧʦʵʪʦʤʫ ʙʝʣʳʡ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʥʘʧʨʦʪʠʚ ʞʝʣʪʦʛʦ, ʢʨʘʩʥʳʡ ʥʘʧʨʦʪʠʚ 
ʦʨʘʥʞʝʚʦʛʦ ʠ ʩʠʥʠʡ ʥʘʧʨʦʪʠʚ ʟʝʣʝʥʦʛʦ. 

ʂʘʞʜʦʝ ʠʟ 12 ʨʝʙʝʨ ʚʩʝʛʜʘ ʠʤʝʝʪ 2 ʮʚʝʪʘ. ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ 
ʨʝʙʨʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʮʚʝʪʘ ʢʦʪʦʨʦʛʦ ʤʳ ʥʝ ʤʦʞʝʤ 

ʨʘʟʙʠʪʴ, ʢʘʢ ʙʳ ʤʳ ʥʠ ʚʨʘʱʘʣʠ ʛʨʘʥʠ.ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʢʘʞʜʦʤʫ 
ʠʟ 8 ʫʛʣʦʚ. ʆʥʠ ʠʤʝʝʪ 3 ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʨʘʟʜʝʣʠʪʴ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ  ʘʣʛʦʨʠʪʤʘ ʩʙʦʨʢʠ ʢʫʙʠʢʘ ʈʫʙʠʢʘ ʨʦʙʦʪ 
ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: ʧʦʚʦʨʘʯʠʚʘʝʪ ʢʫʙʠʢ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ; 

ʟʘʭʚʘʪʳʚʘʝʪ ʠ ʧʨʦʢʨʫʯʠʚʘʝʪ ʝʛʦ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ; ʧʝʨʝʚʦʨʘʯʠʚʘʝʪ ʢʫʙʠʢ 
(ʨʠʩ 3). 

 

 
 

ʈʠʩ.3 ʂʦʥʩʪʨʫʢʮʠʷ ʨʦʙʦʪʘ- ʩʙʦʨʱʠʢʘ 

 
ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʜʚʘ ʘʣʛʦʨʠʪʤʘ ʧʝʨʚʠʯʥʳʡ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ. ʈʝʟʫʣʴʪʘʪʳ ʚʨʝʤʝʥʠ ʩʙʦʨʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.4. 
ɸʥʘʣʠʟ ʛʨʘʬʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 
ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʝ ʚʨʝʤʷ 

ʩʙʦʨʢʠ. 
ʇʨʦʤʳʰʣʝʥʥʳʡ ʨʦʙʦʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʠʣʠ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ, 
ʦʩʥʘʱʝʥʥʳʝ ʩʠʩʪʝʤʦʡ ʮʠʬʨʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  
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ʈʠʩ.4.ɺʨʝʤʷ ʩʙʦʨʢʠ ʢʫʙʠʢʘ ʈʫʙʠʢʘ ʧʦ ʧʝʨʚʠʯʥʦʤʫ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ. 

 

ɼʝʡʩʪʚʠʷ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ 
ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʯʝʣʦʚʝʢʦʤ. ʄʥʦʛʠʝ ʠʟ ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʶʪ ʫʯʘʩʪʠʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂʦʥʪʨʦʣʴ ʟʘ ʧʦʜʦʙʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 
ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

- ʨʫʯʥʦʡ; 

- ʫʜʘʣʝʥʥʳʡ (ʜʠʩʪʘʥʮʠʦʥʥʳʡ); 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ (ʨʫʯʥʦʡ ʠ ʫʜʘʣʝʥʥʳʡ). 

ʈʫʯʥʦʡ ʩʧʦʩʦʙ ʢʦʥʪʨʦʣʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʫʯʥʦʤ ʚʚʦʜʝ ʜʘʥʥʳʭ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʫʧʨʘʚʣʷʶʱʝʡ ʧʘʥʝʣʠ. ʇʘʥʝʣʴ ʤʦʞʝʪ ʙʳʪʴ 
ʚʩʪʨʦʝʥʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʦʙʦʪ, ʘ ʪʘʢʞʝ, ʤʦʞʝʪ ʙʳʪʴ ʦʪʜʝʣʴʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ 
ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʡ ʠ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʪ.ʢ. ʨʘʩʩʪʦʷʥʠʷ ʚ 
ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʘʙʦʯʝʡ ʟʦʥʝ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʰʠʤʠ. ʆʩʫʱʝʩʪʚʠʪʴ 

ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʢʘʣʠʙʨʦʚʢʫ ʠ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʘ ʚ ʧʦʜʦʙʥʳʭ 
ʫʩʣʦʚʠʷʭ ʙʫʜʝʪ ʩʣʦʞʥʝʝ. 

ʋʜʘʣʝʥʥʳʡ ʩʧʦʩʦʙ ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʜʦʩʪʘʪʦʯʥʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ. ʊʘʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʧʫʣʴʪ ʦʧʝʨʘʪʦʨʘ, 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʙʣʦʢʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ (Wi-Fi, Bluetooth). ʇʨʠ ʧʦʤʦʱʠ 
ʜʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʤʦʞʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʢʘʣʠʙʨʦʚʢʫ ʜʘʥʥʳʭ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʪʝʢʫʱʝʤ ʨʘʙʦʯʝʤ 

ʩʦʩʪʦʷʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʣʠ ʨʦʙʦʪʘ. 
 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
 

1. ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
http://roboreview.ru/nauka-o-robotah/istoriya-razvitiya-robototehniki.html 
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2. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ Mindstorms EV3/ ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://www.lego.com/ru-ru/mindstorms/ 

 
ʆ ʂʃɸʉʉʀʌʀʂɸʎʀʗʍ ʄɽʊʆɼʆɺ  

ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ɼɽʊɸʃɽʁ 

ʉʝʤʫʭʠʥʘ ɸ.ɸ, ʩʪʫʜʝʥʪʢʘ,  
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʇʳʩʪʦʛʦʚ ɸ. ɸ. 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

ɼʝʪʘʣʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʝʤʦʥʪ ʦʙʭʦʜʠʪʩʷ 
ʜʝʰʝʚʣʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʩʘʤʦʡ ʜʝʪʘʣʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠʯʠʥʦʡ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʥʦʚʳʭ ʟʘʧʘʩʥʳʭ ʜʝʪʘʣʝʡ.  
ʎʝʣʴʶ ʨʝʤʦʥʪʘ ʜʝʪʘʣʝʡ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ, ʬʦʨʤʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 
ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʦʚʦʡ ʜʝʪʘʣʠ. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʝʤʦʥʪʝ ʦʯʝʥʴ ʯʘʩʪʦ ʨʝʰʘʝʪʩʷ ʠ ʟʘʜʘʯʘ ʧʦʚʳʰʝʥʠʷ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʝʪʘʣʝʡ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ 
ʤʘʪʝʨʠʘʣʦʚ, ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʩʧʦʩʦʙʦʚ 
ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʪʨʫʜʦʟʘʪʨʘʪʘʤʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʪʨʦʷʪʩʷ ʥʘ 
ʜʚʫʭ ʚʠʜʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʬʘʩʝʪʥʘʷ ʠ ʝʩʪʝʩʪʚʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʘ 

ʪʦʯʥʝʝ ʥʘ ʩʦʯʝʪʘʥʠʠ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ. ʀʟ ʬʘʩʝʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʝʨʝʪʩʷ 
ʛʠʙʢʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ  

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʨʠʟʥʘʢʝ 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʤʝʪʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʜʦʙʥʫʶ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʭʝʤʫ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʚʠʜʝ ʥʝʟʘʚʠʩʠʤʳʭ ʦʪʚʝʪʚʣʝʥʠʡ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ 

ʦʩʥʦʚʥʦʝ ʩʚʦʡʩʪʚʦ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ.  
ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʜʝʪʘʣʝʡ. ʊʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʘʞʜʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 
ʦʪʪʘʣʢʠʚʘʝʪʩʷ ʦʪ ʨʘʟʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʥʘʧʨʠʤʝʨ, ʢʪʦ-ʪʦ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʧʦ 

ʤʘʪʝʨʠʘʣʫ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʜʨʫʛʠʝ ʨʘʟʜʝʣʷʶʪ ʧʦ 
ʧʨʠʯʠʥʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʬʝʢʪʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʟʦʙʨʘʥʳ ʨʘʟʥʳʝ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ.    

https://www.lego.com/ru-ru/mindstorms/
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ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʧʨʘʢʪʠʯʝʩʢʠ 
ʦʜʠʥʘʢʦʚʳ ʚʦ ʚʩʝʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ.  

 
ʈʠʩ. 1. ʉʧʦʩʦʙʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ. [1] 

ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʚʩʝʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ - ʵʪʦ ʢʦʤʙʠʥʘʮʠʠ ʜʘʥʥʳʭ 
ʩʧʦʩʦʙʦʚ ʧʦ ʨʘʟʥʳʤ ʛʨʫʧʧʘʤ ʠ ʢʨʠʪʝʨʠʷʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʩʧʦʩʦʙ ʥʘʤ ʥʝʦʙʭʦʜʠʤ ʥʫʞʥʦ ʟʥʘʪʴ ʯʪʦ ʠʟ ʩʝʙʷ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʪʠ ʤʝʪʦʜʳ.  

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 
ʩʧʦʩʦʙʳ: ʨʝʤʦʥʪʥʳʭ ʨʘʟʤʝʨʦʚ, ʜʦʙʘʚʦʯʥʳʭ ʜʝʪʘʣʝʡ ʠ ʟʘʤʝʥʳ ʯʘʩʪʠ ʜʝʪʘʣʠ. 

[2]  
ʆʙʨʘʙʦʪʢʘ ʜʘʚʣʝʥʠʝʤ - ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ ʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʝʪʘʣʠ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʣʘʩʪʠʯʝʩʢʠʤ 
ʜʝʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʤʝʪʘʣʣʘ.  

ʉʚʘʨʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 
ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʞʘʪʦʤʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʚʘʨʠʚʘʝʤʴʤʠ 

ʯʘʩʪʷʤʠ ʧʨʠ ʠʭ ʤʝʩʪʥʦʤ ʠʣʠ ʦʙʱʝʤ ʥʘʛʨʝʚʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʣʘʩʪʠʯʝʩʢʦʤ 
ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʠʣʠ ʩʦʚʤʝʩʪʥʦʤ ʜʝʡʩʪʚʠʠ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ. [3]    

ʅʘʧʣʘʚʢʦʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʟʤʝʨʳ ʜʝʪʘʣʝʡ ʠ ʧʦʣʫʯʘʶʪ ʥʘ ʠʭ 
ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠʟʥʦʩʦʩʪʦʡʢʠʝ ʧʦʢʨʳʪʠʷ. ʅʘʧʣʘʚʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʩʧʝʮʠʘʣʴʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʜʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʠ 

ʩʚʘʨʢʝ. [2] 
ʄʝʪʘʣʣʠʟʘʮʠʝʡ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʩʧʳʣʝʥʠʷ ʠ ʥʘʥʝʩʝʥʠʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʘʣʠ. 
ʈʘʩʧʳʣʝʥʠʝ ʯʘʩʪʠʮ ʤʝʪʘʣʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʞʘʪʳʤ ʛʘʟʦʤ ʠʣʠ ʚʦʟʜʫʭʦʤ ʥʘ 

ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʈʘʩʧʣʘʚʣʝʥʥʳʝ ʯʘʩʪʠʯʢʠ ʤʝʪʘʣʣʘ, 
ʧʨʠʦʙʨʝʪʘʷ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʚ ʩʪʨʫʝ ʩʞʘʪʦʛʦ ʛʘʟʘ, ʧʨʠ ʫʜʘʨʝ ʦ 

ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʘʣʠ ʜʝʬʦʨʤʠʨʫʶʪʩʷ ʠ, ʧʨʦʥʠʢʘʷ ʚʩʝ ʤʠʢʨʦ ʪʨʝʱʠʥʳ ʠ 
ʥʝʨʦʚʥʦʩʪʠ, ʦʙʨʘʟʫʶʪ ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʧʦʢʨʳʪʠʝ. [4]   

ɻʘʣʴʚʘʥʠʯʝʩʢʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʤʝʪʘʣʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʘʣʠ 
ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʣʠʟʘ. [5]    

ʇʘʡʢʦʡ (ʧʘʷʥʠʝʤ) ʥʘʟʳʚʘʶʪ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʥʝʨʘʟʲʝʤʥʦʛʦ 
ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʠ ʧʦʤʦʱʠ 
ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ (ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ) ʤʝʪʘʣʣʘ ʠʣʠ ʩʧʣʘʚʘ, 

ʠʤʝʶʱʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʥʠʞʝ, ʯʝʤ ʩʦʝʜʠʥʷʝʤʳʝ ʤʝʪʘʣʣʳ. 
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ɸʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʩʧʣʘʚʳ  ʰʠʨʦʢʦ   ʠʩʧʦʣʴʟʫʶʪʩʷ  ʜʣʷ   ʟʘʣʠʚʢʠ   
ʧʦʜʰʠʧʥʠʢʦʚ ʩʢʦʣʴʞʝʥʠʷ,   ʩ ʮʝʣʴʶ  ʩʥʠʞʝʥʠʷ ʪʨʝʥʠʷ  ʠ  ʫʤʝʥʴʰʝʥʠʷ   

ʠʟʥʦʩʘ  ʰʝʝʢ ʚʘʣʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʠʤʝʥʷʶʪ ʚʳʩʦʢʦʦʣʦʚʷʥʠʩʪʳʡ ʙʘʙʙʠʪ, 
ʩʚʠʥʮʦʚʦʦʣʦʚʷʥʠʩʪʳʝ ʥʠʢʝʣʝʚʳʡ (ɹʅ) ʠ ʪʝʣʣʫʨʠʩʪʳʡ (ɹʊ) ʙʘʙʙʠʪʳ, 

ʩʚʠʥʮʦʚʠʩʪʫʶ ʙʨʦʥʟʫ ʠ ʜʨ. [6]     
ʇʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠ ʨʝʤʦʥʪʝ ʤʘʰʠʥ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠʟʥʦʰʝʥʥʳʭ ʜʝʪʘʣʝʡ, ʟʘʜʝʣʢʠ ʪʨʝʱʠʥ ʠ ʧʨʦʙʦʠʥ, 

ʫʧʨʦʯʥʝʥʠʷ ʨʝʟʴʙʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʥʝʧʦʜʚʠʞʥʳʭ ʧʦʩʘʜʦʢ, 
ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʟʘʱʠʪʳ, ʩʢʣʝʠʚʘʥʠʷ ʜʝʪʘʣʝʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ. [2,1]   
ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʢʣʝʝʚ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ 

ʩʦʝʜʠʥʝʥʠʷ, ʛʝʨʤʝʪʠʯʥʦʩʪʴ, ʛʣʘʜʢʦʩʪʴ ʠ ʯʠʩʪʦʪʘ ʰʚʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʜʦʙʝʥʟʦʤʘʩʣʦʩʪʦʡʢʦʩʪʴ, 
ʢʠʩʣʦʪʦʱʝʣʦʯʝʩʪʦʡʢʦʩʪʴ, ʢʦʨʨʦʟʠʡʥʘʷ ʩʪʦʡʢʦʩʪʴ, ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ 

ʩʪʦʡʢʦʩʪʴ ʢ ʚʠʙʨʘʮʠʷʤ ʠ ʫʜʘʨʘʤ, ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ 
ʥʝʙʦʣʴʰʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʝʤʦʥʪʘ. [2,2] 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʩʦʙʣʶʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʨʷʜʦʢ ʚʳʙʦʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʯʝʪʢʦ 

ʟʥʘʪʴ ʢʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʚ ʠʪʦʛʝ. ɺ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝ 
ʠʟ ʩʪʘʪʴʠ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷè 

ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʨʷʜ ʩʧʦʩʦʙʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ.  
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ʈʠʩ.2. ʕʪʘʧʳ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  [7] 

ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʨʝʤʦʥʪʘ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʥʘʧʨʘʚʣʝʥʥʦʝ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ, ʧʦʟʚʦʣʷʝʪ ʧʨʠʜʘʚʘʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʜʝʪʘʣʠ, 
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ʟʘʨʘʥʝʝ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʟʘʜʘʥʥʳʡ 
ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʩʫʨʩ. 

ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʯʠʥʘʭ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ: ʫʩʪʨʘʥʝʥʠʝ ʪʨʝʱʠʥ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʟʤʝʨʦʚ, ʬʦʨʤ, ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʠ ʜʨʫʛʦʝ. ʆʩʥʦʚʥʦʝ 
ʦʪʣʠʯʠʝ ʜʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʦʜʠʥʘʢʦʚʳʡ ʥʘʙʦʨ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʢʘʞʜʘʷ 
ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʤʙʠʥʠʨʫʝʪ ʵʪʠ ʤʝʪʦʜʳ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʜʝʪʘʣʠ ʠ ʠʤʝʶʱʝʤʫʩʷ 
ʦʙʦʨʫʜʦʚʘʥʠʶ.  

ʅʘʧʨʠʤʝʨ, ʩʧʨʘʚʦʯʥʠʢ çʉʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷè 
ʧʨʝʜʣʘʛʘʝʪ ʦʙʰʠʨʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ 

ʧʨʠʯʠʥ ʨʝʤʦʥʪʘ ʜʝʪʘʣʠ.   

 

ʈʠʩ.3. ʉʧʦʩʦʙʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ [2,3] 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ, ʪʦ, ʯʪʦ ʦʥʘ ʦʯʝʥʴ 
ʦʙʰʠʨʥʘ ʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ, ʥʦ ʜʣʷ ʨʘʙʦʪʳ ʪʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʪʦʜʦʚ 
ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʧʫʪʘʥʠʮʫ, ʩʚʷʟʘʥʥʫʶ ʚʳʙʦʨʦʤ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʘ.  

ɺ ʘʥʘʣʦʛʠʯʥʦʡ ʩʪʘʪʴʝ çʕʥʮʠʢʣʦʧʝʜʠʷ ʧʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʶ XXLè 
ʫʢʘʟʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʨʠʯʠʥ ʪʨʝʙʫʶʱʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʪʨʝʙʦʚʘʥʠʡ  ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.  
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ʈʠʩ.4. ʉʧʦʩʦʙʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ [8] 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʘʷ ʜʣʷ ʨʘʙʦʪʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʙʦʣʝ ʪʦʯʥʳʡ ʩʧʠʩʦʢ ʤʝʪʦʜʦʚ, ʧʦʩʪʦʝʥʥʳʡ ʥʘ 
ʠʤʝʶʱʝʤʩʷ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʣʘʩʩʪʬʠʢʘʮʠʠ 

ʪʘʢʦʛʦ ʚʠʜʘ ʠʤʝʶʪ ʙʦʣʝʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 
ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʜʨʫʛʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʪʨʝʙʫʝʪʩʷ 

ʢʦʨʝʢʪʠʨʦʚʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʣʝʥʴʢʠʝ ʠ ʫʟʢʠʝ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʜʝʪʘʣʝʡ ʠ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʩʧʠʩʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
ʇʦʤʠʤʦ ʵʪʦʛʦ ʩʫʞʝʩʪʚʫʝʪ ʙʦʣʝʝ ʢʨʫʧʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʩʪʨʦʝʥʥʘʷ 

ʥʘ ʚʠʜʘʭ ʜʝʬʝʢʪʦʚ: ʠʟʥʦʩ ʧʦʚʝʭʥʦʩʪʠ ʠ ʜʝʬʦʨʤʘʮʠʷ ʩʘʤʦʡ ʜʝʪʘʣʠ, ʯʪʦ 

ʦʙʨʝʜʝʣʷʝʪ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ.  
 

 

ʈʠʩ.5. ɺʠʜʳ ʜʝʬʝʢʪʦʚ ʠ ʤʝʪʦʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ  [2,4] 
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ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʤʝʝʪ ʤʘʣʝʥʴʢʠʡ ʩʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ 

ʜʝʬʝʢʪʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʚʦʩʩʪʘʥʦʚʠʪʴ, ʦʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʫʶ ʩʭʝʤʫ.  ɼʣʷ ʤʘʩʰʪʘʙʥʦʡ ʨʘʙʦʪʳ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʯʠʥ ʨʝʤʦʥʪʘ ʜʝʪʘʣʝʡ ʠ ʠʤʝʶʱʘʷ ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʚʠʜ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ.  

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʜʨʫʛʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʩʧʦʩʦʙʘʭ 

ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʦʚ.   

ɺ ʩʪʘʪʴʝ çʊʆ ʠ ʨʝʤʦʥʪ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷè 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʘʟʜʝʣʷʶʱʘʷ ʩʧʦʩʦʙʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʜʝʪʘʣʝʡ, ʧʦʜʨʘʟʜʝʣʷʶʱʠʝʩʷ ʥʘ ʧʦʜʛʨʫʧʧʳ.   

 

ʈʠʩ.6. ʉʧʦʩʦʙʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ [9] 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝ ʫʢʘʟʳʚʘʝʪ ʧʨʠʯʠʥʳ ʜʝʬʝʢʪʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝʢʠʝ ʥʝʫʜʦʙʩʪʚʘ ʧʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʘ ʨʝʤʦʥʪʘ. ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 
ʧʦʤʦʛʘʝʪ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʩʧʦʩʦʙ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʦʪʪʘʣʢʠʚʘʷʩʴ ʦʪ 

ʥʘʣʠʯʠʷ ʠʤʝʶʱʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ.  
ʉʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ 

ʜʘʥʥʦʤ ʧʨʠʥʮʠʧʝ, ʛʜʝ ʧʨʝʜʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʩʪʘʪʴʝ çɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʚʘʣʘ ʘʚʪʦʤʦʙʠʣʷ ɿʀʃ ï 130è ʜʝʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ 

ʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʤʝʣʢʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 
ʩʧʦʩʦʙʦʚ ʨʝʤʦʥʪʘ.   
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ʈʠʩ.7. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ[10] 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ, ʯʪʦ 

ʢʦʥʢʨʝʪʥʦ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʪʝʤ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʊʘʢʘʷ ʩʭʝʤʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʩʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʩʧʠʩʦʢ 
ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ( ʪʘʙʣ.1)  

ʊʘʙʣʠʮʘ 1 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʣʝʡ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʉʣʝʩʘʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ 43% 

ʉʚʘʨʢʦʡ ʠ ʥʘʧʣʘʚʢʦʡ 40% 

ʂʣʝʝʚʳʤ ʩʦʩʪʘʚʦʤ (ʵʧʦʢʩʠʜʥʳʤʠ ʢʦʤʧʦʥ.) 6% 

ʄʝʪʘʣʣʠʟʘʮʠʝʡ 3,5% 

ɻʘʣʴʚʘʥʠʯʝʩʢʠʤʠ ʧʦʢʨʳʪʠʷʤʠ 3,5% 

ɼʘʚʣʝʥʠʝʤ 3% 

ʇʘʡʢʦʡ 1% 
 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʤʝʪʦʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʫʜʫʪ 

ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ɼʘʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʛʨʫʧʧʳ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʦʙʲʝʜʠʥʝʥʠʝ ʩʭʦʞʠʭ ʧʨʠʯʠʥ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʫʜʦʙʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  

 

ʈʠʩ.8. ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʢʦʪʦʨʳʝ 

ʜʝʣʷʪʩʷ ʧʦ ʨʘʟʥʳʤ ʧʨʠʥʮʠʧʘʤ.  ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʠʜʝʘʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʧʦʜʭʦʜʷʱʝʡ ʧʦʜ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʩ ʵʪʠʤ ʠ 

ʩʚʷʟʘʥʦ ʪʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʩʭʝʤ ʧʦʩʪʨʦʝʥʠʷ ʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʈʝʤʦʥʪʥʦ-

ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʦʨʥʳʭ ʤʘʰʠʥ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʪʘʥʦʚʦʢè 

https://vk.com/doc139727019_443020211?hash=29831cdecdf9fd60c9&dl=a4ea

1386ae0df23d8b 

2. ʉʧʨʘʚʦʯʥʠʢ, ʩʪʘʪʴʷ çɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʦʡè  http://stroy-technics.ru/article/vosstanovlenie-detalei-

mekhanicheskoi-obrabotkoi 

3. çʇʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʨʝʤʦʥʪʝ ʤʘʰʠʥè http://stroy-

technics.ru/article/polimernye-materialy-v-remonte-mashin  

4. çʈʝʤʦʥʪ ʜʝʪʘʣʝʡ ʩʢʣʝʠʚʘʥʠʝʤèhttp://stroy-technics.ru/article/remont-

detalei-skleivaniem 

5. çʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ 

ʘʚʪʦʤʦʙʠʣʷ ʂɸʄɸɿè http://stroy-technics.ru/article/klassifikatsiya-sposobov-

vosstanovleniya-detalei-avtomobilya-kamaz 

6. çʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥè http://stroy-

technics.ru/article/obshchie-polozheniya-o-vosstanovlenii-detalei-mashin 

7. ʂʨʘʪʢʠʡ ʢʫʨʩ ʧʦ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ - ʇʠʩʢʦʚʦʡ ʀ.ɽ.  

http://bookbk.net/book/128-kratkij-kurs-po-remontu-avtomobilnoj-texniki-

piskovoj-ie/19-45-vosstanovlenie-detalej-svarkoj.html 

8. ʉʪʘʪʴʷ çɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʤʝʪʘʣʣʠʟʘʮʠʝʡ (ʥʘʧʳʣʝʥʠʝʤ)è 

http://referatwork.ru/category/tehnologii/view/488399_vosstanovlenie_detaley_

metallizaciey_napyleniem  

9. ʉʪʘʪʴʷ çɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʛʘʣʴʚʘʥʠʯʝʩʢʠʤ 

ʥʘʨʘʱʠʚʘʥʠʝʤè http://studopedia.ru/11_14880_vosstanovlenie-poverhnostey-

galvanicheskim-narashchivaniem.html 

10. ʉʪʘʪʴʷ çʕʢʩʧʣʫʘʪʘʮʠʷ ʠ ʨʝʤʦʥʪ ʤʘʰʠʥ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʬʪʷʥʳʭ ʠ 

ʛʘʟʦʚʳʭ ʧʨʦʤʳʩʣʦʚè http://expl-remont.narod.ru/index/0-35 

11. ʉʪʘʪʴʷ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ - ʉʧʨʘʚʦʯʥʠʢ ʪʝʭʥʦʣʦʛʘ ʧʦ ʨʝʤʦʥʪʫ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘè http://lokomo.ru/podvizhnoy-sostav/spravochnik-tehnologa-po-

remontu-elektropodvizhnogo-sostava-8.htm 

https://vk.com/doc139727019_443020211?hash=29831cdecdf9fd60c9&dl=a4ea1386ae0df23d8b
https://vk.com/doc139727019_443020211?hash=29831cdecdf9fd60c9&dl=a4ea1386ae0df23d8b
http://stroy-technics.ru/article/vosstanovlenie-detalei-mekhanicheskoi-obrabotkoi
http://stroy-technics.ru/article/vosstanovlenie-detalei-mekhanicheskoi-obrabotkoi
http://stroy-technics.ru/article/polimernye-materialy-v-remonte-mashin
http://stroy-technics.ru/article/polimernye-materialy-v-remonte-mashin
http://stroy-technics.ru/article/remont-detalei-skleivaniem
http://stroy-technics.ru/article/remont-detalei-skleivaniem
http://stroy-technics.ru/article/klassifikatsiya-sposobov-vosstanovleniya-detalei-avtomobilya-kamaz
http://stroy-technics.ru/article/klassifikatsiya-sposobov-vosstanovleniya-detalei-avtomobilya-kamaz
http://bookbk.net/book/128-kratkij-kurs-po-remontu-avtomobilnoj-texniki-piskovoj-ie/19-45-vosstanovlenie-detalej-svarkoj.html
http://bookbk.net/book/128-kratkij-kurs-po-remontu-avtomobilnoj-texniki-piskovoj-ie/19-45-vosstanovlenie-detalej-svarkoj.html
http://studopedia.ru/11_14880_vosstanovlenie-poverhnostey-galvanicheskim-narashchivaniem.html
http://studopedia.ru/11_14880_vosstanovlenie-poverhnostey-galvanicheskim-narashchivaniem.html
http://expl-remont.narod.ru/index/0-35
http://lokomo.ru/podvizhnoy-sostav/spravochnik-tehnologa-po-remontu-elektropodvizhnogo-sostava-8.htm
http://lokomo.ru/podvizhnoy-sostav/spravochnik-tehnologa-po-remontu-elektropodvizhnogo-sostava-8.htm
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12. ʕʥʮʠʢʣʦʧʝʜʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʩʪʘʪʴʷ çɺʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ: 
ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʦʚè http://mash-xxl.info/info/208383/ 

13. ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ: ʊʆ ʠ ʨʝʤʦʥʪ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
http://refeteka.ru/r-187235.html 

14. ʈʝʬʝʨʘʪ: ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʤ ʚʘʣʘ ʘʚʪʦʤʦʙʠʣʷ ɿʀʃ ï 130 
http://www.bestreferat.ru/referat-374924.html 

 

ȴȹɀȺȼȸȬɂȴȺȹȹɇȱ ȾȱɁȹȺȷȺȯȴȴ, 
ȸȺȰȱȷȴȼȺȮȬȹȴȱ ȴ ȸȱɁȬȾȼȺȹȴȶȬ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ɺʃʀʗʅʀʀ ʕʃɽʄɽʅʊʅʆʁ ɹɸɿʓ ʅɸ ɸʃɻʆʈʀʊʄʓ 

ʋʇʈɸɺʃɽʅʀʗ ɸɺʊʆʅʆʄʅʓʄ ʀʅɺɽʈʊʆʈʆʄ ʅɸʇʈʗɾɽʅʀʗ 

ɸʙʨʘʤʦʚ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ, ʩʪʫʜʝʥʪ, 

ʇʦʟʜʝʝʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʫʯʝʙʥʳʡ ʤʘʩʪʝʨ I ʢʘʪʝʛʦʨʠʠ ʢʘʬʝʜʨʳ 

ʄɸʕ, ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʠʥʚʝʨʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ (ɸʀʅ) ʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʚʦʧʨʦʩʦʚ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʫʧʨʘʚʣʷʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʪʘʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʚʳʭʦʜʝ ʩʠʛʥʘʣʘ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʳ ʠ 

ʬʦʨʤʳ. ɼʣʷ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʫʶʪʩʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʛʦʪʦʚʳʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʷ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʦ ʥʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʳʡ ʜʠʘʧʘʟʦʥ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʜʦʩʪʫʧʥʳʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʰʠʥʥʳʡ ʬʦʨʤʠʨʦʚʘʪʝʣʴ (ʈʠʩ.1).  

 

 

ʈʠʩ.1 ʐʠʥʥʳʡ ʬʦʨʤʠʨʦʚʘʪʝʣʴ ʠ ʩʠʣʦʚʘʷ ʯʘʩʪʴ ɸʀʅ 

http://mash-xxl.info/info/208383/
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ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ɸʀʅ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʘʩʠʥʭʨʦʥʥʳʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʩ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦʨʦʤ 

ʫʧʨʘʚʣʷʝʤʘʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ PIC16F84 ʯʝʨʝʟ ʪʨʝʭʬʘʟʥʳʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ (ʈʠʩ.2).  

 

 

ʈʠʩ.2. ʄʦʜʝʣʴ ɸʀʅ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ PIC16F84 

ʇʠʪʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʘʧʨʷʞʝʥʠʷ 

ʩʝʪʠ 380ɺ ʠ ʩʦʩʪʘʚʣʷʝʪ 5ɺ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʡ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ (ʈʠʩ.3). ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʤʠʢʨʦʩʭʝʤʘ LM117K. ʂ ʧʨʝʠʤʫʱʝʩʪʚʫ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

 

ʈʠʩ.3 ʉʪʘʙʠʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʥʘ ʤʠʢʨʦʩʭʝʤʝ LM117K 
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ʈʠʩ.4     ʈʠʩ.5 

ʉ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ, ʦʧʨʝʜʝʣʝʥʳ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʨʘʩʩʯʠʪʘʥ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʜʝʥ ʥʠʞʝ (ʊʘʙʣ.1). ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʭʝʤʳ ʧʦʢʘʟʘʥ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ ʠ 

ʮʠʢʣʦʛʨʘʤʤʝ (ʈʠʩ. 4, 5).  

 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ɸʀʅ 

 ɼʝʪʘʣʠ ʧʨʠʤʝʥʝʥʥʳʝ ʚ ʤʦʜʝʣʠ ɻʦʪʦʚʳʝ ʨʝʰʝʥʠʷ 

1 2 3 4 5 

ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʉʪʦʠʤʦʩʪʴ, 
ʨʫʙ 

 ʉʪʦʠʤʦʩʪʴ, 
ʨʫʙ 

1 ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

PIC16F84 
 

240 ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

PIC16F84 

240 

2 ɼʠʦʜ 1N4004GP-

9ʰʪ. 
 

60 ɹʣʦʢ ʧʠʪʘʥʠʷ 

220ɺ/5ɺ 
 

804 

3 ʊʨʘʥʟʠʩʪʦʨ 

IRFP350-6ʰʪ. 

840 ʀʥʚʝʨʪʦʨ 

Wvc1200 

9300 

4 ʊʨʘʥʩʬʦʨʤʘʪʦʨ 
220ɺ/5ɺ 

 

170   

5 ʈʝʟʠʩʪʦʨ 2   

6 ʂʦʥʜʝʥʩʘʪʦʨ 30   

7 ɼʠʦʜʥʳʡ ʤʦʩʪ 35   

8 ʉʪʘʙʠʣʠʟʘʪʦʨ I/U 13.5   

9 ʀʪʦʛʦ: 1390,5  10351 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ɸʀʅ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦʜ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʂʣʶʯʝʚ ɺ. ʀ. ʊʝʦʨʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, 2-ʝ ʠʟʜ., ʠʩʧʨ. ʠ ʜʦʧ.-

ʄ.:ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1998. - 704 ʩ. 

2. ʃʝʤʝʭʦʚʘ ʀ. ʀ. ʉʭʝʤʦʪʝʭʥʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ : ʫʯʝʙ. ʧʦʩʦʙʠʝ 

ʧʦ ʢʫʨʩʫ ʩʭʝʤʦʪʝʭʥʠʢʠ / ʀ.ʀ. ʃʝʤʝʭʦʚʘ.-ʅʠʞʥʠʡ ʊʘʛʠʣ : ʅʊʀ(ʬ) ʋɻʊʋ-

ʋʇʀ, 2007 
 

ɺʃʀʗʅʀɽ ɺʈɸʑɽʅʀʗ ɿɽʄʃʀ ʅɸ ʈɽɿʋʃʔʊɸʊʓ 
ʉʇʆʈʊʀɺʅʓʍ ʉʆʈɽɺʅʆɺɸʅʀʁ 

 
ʆʢʫʣʦʚʘ ʉ.ɸ., ʩʪʫʜʝʥʪ,  

ɼʝʤʠʥ C.ɽ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄɸʕ  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʘʚʪʦʨʳ ʨʝʰʠʣʠ ʚʳʷʩʥʠʪʴ, ʠʤʝʝʪ ʣʠ ʢʘʢʦʝ-ʪʦ 
ʚʣʠʷʥʠʝ ʚʨʘʱʝʥʠʝ ɿʝʤʣʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʣʠʯʥʳʭ ʩʧʦʨʪʠʚʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʡ, ʛʜʝ ʚʨʝʤʷ ʠ ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʩʧʦʨʪʩʤʝʥʘʤʠ ʠʣʠ 
ʩʧʦʨʪʠʚʥʳʤʠ ʩʥʘʨʷʜʘʤʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ. 
ʇʨʠ ʨʘʩʯʝʪʘʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʪʝʣʘ, 

ʙʨʦʰʝʥʥʦʛʦ ʧʦʜ ʫʛʣʦʤ Ŭ  ʢ ʛʦʨʠʟʦʥʪʫ, ʚ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ ɿʝʤʣʠ, ʧʦʣʫʯʝʥʥʳʭ 
ʘʚʪʦʨʘʤʠ ʚ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʝ [1]: 
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ʛʜʝ  ʫʛʦʣ j - ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʰʠʨʦʪʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

,cosj=a  ,sinj=b  -º
ÖÖ

p
=w -1000073,0

606026

2
c ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, -wvu ,, ʢʦʤʧʦʥʝʥʪʳ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ V0.  
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ (ʜʣʷ ʰʠʨʦʪʳ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ o57=j ) ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ.1. 
ʊʘʙʣʠʮʘ 1 

ʆʪʢʣʦʥʝʥʠʝ yD  ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʚʨʘʱʝʥʠʷ 

ɿʝʤʣʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʩʦʨʝʚʥʦʚʘʥʠʡ 

 
 

ʈʝʢʦʨʜ 
(ʜʠʩʪʘʥʮʠʷ), ʤ 

ʩʤV /,0  
 

ʛʨʘʜʫʩʳ,a

 
 

cʤy,D  

ʄʝʪʘʥʠʝ ʷʜʨʘ 23,12 14 40 0,3 

ʌʫʪʙʦʣʴʥʳʡ ʤʷʯ 60 15 30 1,1 

ʄʝʪʘʥʠʝ ʜʠʩʢʘ 74,08 27 35 1,9 

ʄʝʪʘʥʠʝ ʢʦʧʴʷ 96,96 36 30 2,5 

ʄʝʪʘʥʠʝ ʤʦʣʦʪʘ 864 28 44 2,9 

ʉʪʨʝʣʴʙʘ 500 333 0 4,6 

ɹʝʛ 100ʤ 100 10 0 6,2 

ɻʦʣʴʬ 250 83,3 30 6,5 

ʇʣʘʚʘʥʠʝ  50 1,67 0 9,3 

ɼʨʘʛ ï ʨʝʡʩʠʥʛ  402 107 0 18,3 

ʉʢʘʯʢʠ ʧʦ ʧʨʷʤʦʡ 1200 7,78 0 5,01(ʤ) 

ɻʨʝʙʣʷ 2000 5 0 49,52(ʤ) 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʧʦʣʫʯʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʣʠʷʥʠʝʤ 
ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʨʝʜʳ. ʋʯʘʩʪʥʠʢʠ 

ʩʦʨʝʚʥʦʚʘʥʠʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʜʘʞʝ ʥʝ ʜʦʛʘʜʳʚʘʶʪʩʷ ʦʙ ʠʭ ʥʘʣʠʯʠʠ ʠ 
ʢʦʤʧʝʥʩʠʨʫʶʪ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʨʝʚʥʦʚʘʥʠʡ ʤʝʩʪʘ ʠʭ ʧʨʦʚʝʜʝʥʠʷ.  
ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʰʠʨʦʪʳ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ 

ʩʦʨʝʚʥʦʚʘʥʠʡ ʥʘ ʠʭ ʨʝʟʫʣʴʪʘʪ ʥʘ ʧʨʠʤʝʨʝ ʙʝʛʘ ʥʘ 100 ʤʝʪʨʦʚ. 
ʈʘʩʩʤʘʪʨʠʚʘʣʩʷ ʪʦʣʴʢʦ ʩʣʫʯʘʡ ʙʝʛʘ ʚʜʦʣʴ ʧʘʨʘʣʣʝʣʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʚ 

ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.1. 
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ʈʠʩ.1. ʆʪʢʣʦʥʝʥʠʝ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ  

ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʧʨʠ ʙʝʛʝ ʥʘ 100ʤ  

ʥʘ ʨʘʟʣʠʯʥʳʭ ʰʠʨʦʪʘʭ ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʙʦʢʦʚʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʚʧʨʘʚʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʦʪ ʥʫʣʷ ʥʘ 
ʵʢʚʘʪʦʨʝ ʜʦ 7,3ʩʤ ʥʘ ʧʦʣʶʩʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ  ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʩʪʘʪʴʝ ʩʧʦʨʪʠʚʥʳʭ 

ʩʦʨʝʚʥʦʚʘʥʠʡ. 
 

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ  

 
1. ʐʠʨʷʝʚʘ ɺ. ʖ.,  ɼʝʤʠʥ ʉ.ɽ., ɼʝʤʠʥʘ ɽ.ʃ., ʉʤʘʛʠʥ ʂ.ɺ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʚʣʠʷʥʠʷ ʚʨʘʱʝʥʠʷ 
ɿʝʤʣʠ ʥʘ ʧʘʜʝʥʠʝ ʪʝʣ. ɺ ʩʙ. çʅʘʫʢʘ. ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʆʙʦʨʦʥʘè: ʪʨʫʜʳ 
XVII I ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ- ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʅʦʚʦʩʠʙʠʨʩʢ: 

ʀʟʜ-ʚʦ ʅɻʊʋ, 2017. 
 

 
ɺʃʀʗʅʀʗ ɺʈɸʑɽʅʀʗ ɿɽʄʃʀ ʅɸ ɼɸʃʔʅʆʉʊʔ ʇʆʃɽʊɸ ʊɽʃɸ 

ɺɼʆʃʔ ɿɽʄʅʆʁ ʇɸʈɸʃʃɽʃʀ 
 

ʐʠʨʷʝʚʘ ɺ.ʖ., ʩʪʫʜʝʥʪ, ʂʦʟʠʮʳʥ ɺ.ɸ., ʩʪʫʜʝʥʪ, 
ɼʝʤʠʥʘ ɽ.ʃ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʢʠ, 

 ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 
 

ʈʘʥʝʝ ʚ ʨʘʙʦʪʝ [1] ʘʚʪʦʨʘʤʠ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʥʘ 
ʜʚʠʞʝʥʠʝ ʪʝʣ ʚ ʧʦʣʝ ʪʷʞʝʩʪʠ ɿʝʤʣʠ, ʟʘʜʘʚʘʝʤʦʛʦ ʩʣʝʜʫʶʱʝʡ ʩʠʩʪʝʤʦʡ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 
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ʛʜʝ  ʫʛʦʣ j - ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʰʠʨʦʪʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

-º
ÖÖ

p
=w -1000073,0

606026

2
c ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ 

ʩʚʦʝʡ ʦʩʠ.  

 
ɺ ʨʘʙʦʪʝ ʩʨʝʜʩʪʚʘʤʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ [2] ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʚ ʧʦʣʝ ʪʷʞʝʩʪʠ ɿʝʤʣʠ: 
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ʛʜʝ ,cosj=a   .sinj=b   

ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ 
ʥʘ ʜʚʠʞʝʥʠʝ ʪʝʣʘ ʚ ʧʦʣʝ ʝʝ ʪʷʞʝʩʪʠ. 

ʇʨʦʚʝʜʝʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʥʘ ʜʚʠʞʝʥʠʝ ʪʝʣʘ, 
ʙʨʦʰʝʥʥʦʛʦ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʥʘ ʰʠʨʦʪʝ ʅʠʞʥʝʛʦ 

ʊʘʛʠʣ 057=j ʪʝʣʘ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩʤV /8000= ʧʦʜ ʫʛʣʦʤ  Ŭ  ʢ 

ʛʦʨʠʟʦʥʪʫ.   
1.  ʀʩʩʣʝʜʫʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʥʠʮʳ ʚʨʝʤʝʥ ʧʘʜʘʥʠʷ ʧʨʠ ʫʯʝʪʝ 

ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʦʪ ʚʝʣʠʯʠʥʳ ʫʛʣʘ ʙʨʦʩʘʥʠʷ. 
ɺʨʝʤʷ ʧʘʜʝʥʠʷ ʪʝʣʘ ʧʨʠ ʫʯʝʪʝ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦ 

ʠʟ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ ʠʟ ʫʩʣʦʚʠʷ .0)( =ʧʘʜtz  
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ɺʨʝʤʷ ʧʘʜʝʥʠʷ ʪʝʣʘ ʙʝʟ ʫʯʝʪʘ ʚʨʘʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

.
sin2 0

g

V
T

a
=  

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.1. 

 ʊʘʙʣʠʮʘ 1 
ʉʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥ ʧʘʜʝʥʠʷ ʪʝʣ ʩ ʫʯʝʪʦʤ ʠ ʙʝʟ ʫʯʝʪʘ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ 

V0 όͣκͫύ ʰ ό͎ͪ͊͒ύ  ́ ǘ ͨ͊͒ ɲǘ  

800 15 42,20532 41,46035 0,744965 42,193 

800 30 81,53549 80,84252 0,692967 81,513 

800 45 115,31123 114,6553 0,655934 115,284 

800 60 141,23166 140,82829 0,403369 141,206  

800 75 157,55600 157,43548 0,12052 157,513 

800 90 163,09887 163,09887 0 163,097 

 
2. ʀʩʩʣʝʜʫʝʤ ʚʣʠʷʥʠʝ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʥʘ ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʪʝʣʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʫʛʣʘ ʙʨʦʩʘʥʠʷ Ŭ. 

ɼʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʪʝʣʘ ʧʨʠ ʫʯʝʪʝ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʧʘʜL ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʯʠʩʣʝʥʥʦ ʠʟ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ. 
ɼʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʪʝʣʘ ʙʝʟ ʫʯʝʪʘ ʚʨʘʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

.
2

2sin
2

0

g

V
L

a
=  

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.2. 
ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʝʥʠʝ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʪʝʣ ʩ ʫʯʝʪʦʤ ʠ ʙʝʟ ʫʯʝʪʘ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ 

V0 όͣκͫύ ʰ ό͎ͪ͊͒ύ L L ͨ ͊͒ ɲL 

800 15 32614,195 32043,026 -571,169 

800 30 56492,664 56045,129 -447,535 

800 45 65239,549 64961,244 -278,304 

800 60 56511,993 56522,574 10,581 

800 75 32647,675 32868,973 221,298 

800 90 0,000 -309,16 309,160 

 

3. ʀʩʩʣʝʜʫʝʤ ʪʝʧʝʨʴ ʚʣʠʷʥʠʝ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ 
ʚʳʩʦʪʫ ʧʦʣʝʪʘ ʪʝʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʫʛʣʘ ʙʨʦʩʘʥʠʷ Ŭ. 

ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚʨʝʤʷ ʧʦʜʲʝʤʘ ʩʦʚʧʘʜʘʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʩʧʫʩʢʘ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʧʦʣʝʪʘ ʪʝʣʘ ʧʨʠ ʫʯʝʪʝ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʧʘʜH  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʝʥʥʦ ʠʟ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠ   .
2

ʧʘʜt
t=  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ ʪʝʣʘ ʙʝʟ ʫʯʝʪʘ ʚʨʘʱʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ .
2

sin22
0

g

V
H

a
=  

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.3. 
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ʊʘʙʣʠʮʘ 3 

ʉʨʘʚʥʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʳʩʦʪ ʧʦʣʝʪʘ ʪʝʣ 

ʩ ʫʯʝʪʦʤ ʠ ʙʝʟ ʫʯʝʪʘ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ 

V0 (ʤ/ʩ) Ŭ (ʛʨʘʜ) H H ʧʘʜ ȹH 

800 15 2184,3052 2171,2129 13,0923 

800 30 8152,1537 8108,3742 43,7795 

800 45 16305,0548 16233,5412 71,5136 

800 60 24459,2504 24383,2165 76,0340 

800 75 30430,6358 30381,3865 49,2494 

800 90 32619,7729 32619,3973 0,3756 

 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʚʣʠʷʥʠʠ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʥʘ 
ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʪʝʣʘ ʠ ʚʳʩʦʪʫ ʝʛʦ ʧʦʜʲʝʤʘ ʘʚʪʦʨʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ. ʃʠʰʴ 

ʚ ʫʯʝʙʥʠʢʝ [4] ʧʨʠʚʝʜʝʥʘ ʧʨʠʙʣʠʞʝʥʥʘʷ ʬʦʨʤʫʣʘ ʚʳʯʠʩʣʝʥʠʷ ʩʤʝʱʝʥʠʷ 
ʪʝʣʘ, ʙʨʦʰʝʥʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦ, ʩ ʫʯʝʪʦʤ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ. 
ʉʦʛʣʘʩʥʦ ʝʡ 

.71,302cos
3

4
2

3
0 ʤ

g

V
xʩʤʝʱ ºjw=  

ʀʟ ʪʘʙʣʠʮʳ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʙʨʦʩʢʝ ʩ ʥʘʯʘʣʴʥʦʡ 
ʩʢʦʨʦʩʪʴʶ 800 ʤ/ʩ  ʦʪʢʣʦʥʝʥʠʝ ʥʘ ʟʘʧʘʜ ʩʦʩʪʘʚʠʪ 309,16ʤ.  

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ.  
ɺʳʚʦʜ. ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʫʯʝʪ 

ʚʣʠʷʥʠʷ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʧʦʣʝʪʘ ʪʝʣʘ ʧʨʠ ʜʚʠʞʝʥʠʠ 
ʚʜʦʣʴ ʧʘʨʘʣʣʝʣʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʚ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ, çʧʨʠʞʠʤʘʷè 

ʪʨʘʝʢʪʦʨʠʶ ʝʛʦ ʜʚʠʞʝʥʠʷ ʢ ʧʘʨʘʣʣʝʣʠ. 
 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ  
 

1. ʐʠʨʷʝʚʘ ɺ.ʖ., ɼʝʤʠʥʘ ɽ.ʃ.  ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʠʩʯʠʩʣʝʥʠʷ ʚʣʠʷʥʠʷ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʥʘ ʩʚʦʙʦʜʥʦʝ ʧʘʜʝʥʠʝ ʪʝʣ. 
ʕʣʝʢʪʨʦʥʥʳʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ XLI ʩʪʫʜʝʥʯʝʩʢʦʡ 
ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʦʯʥʦʡ ʥʘʫʯʥʦ - ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ð ʄʦʩʢʚʘ: 

ʀʟʜ. çʄʎʅʆè. ð 2017. ð ˉ 1 (41). 
2. ʇʘʥʪʝʣʝʝʚ ɸ. ɺ.  ʊʝʦʨʠʷ ʬʫʥʢʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʠ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʚ ʧʨʠʤʝʨʘʭ ʠ ʟʘʜʘʯʘʭ / ɸ. ɺ. ʇʘʥʪʝʣʝʝʚ, ɸ. ʉ. 
ʗʢʠʤʦʚʘ. ï ʄ. : ʄɸʀ, 1998. 

3. ʊʘʨʛ ʉ.ʄ. ʂʨʘʪʢʠʡ ʢʫʨʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ  ð ʄ.: çɺʳʩʰʘʷ 
ʰʢʦʣʘè, 2010.  
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ɺʃʀʗʅʀɽ ɺʈɸʑɽʅʀʗ ɿɽʄʃʀ ʅɸ ɹʀʊɺʋ  
ɺ ʎʋʉʀʄʉʂʆʄ ʇʈʆʃʀɺɽ 

 
ʆʢʫʣʦʚʘ ʉ.ɸ., ʩʪʫʜʝʥʪ, 

 ɼʝʤʠʥ C.ɽ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄɸʕ ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ 
 

ɺ ʦʜʥʦʤ ʠʟ ʬʦʨʫʤʦʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪʘ ʘʚʪʦʨʳ ʥʘʰʣʠ ʫʜʠʚʠʪʝʣʴʥʦʝ 
ʦʙʲʷʩʥʝʥʠʝ ʪʨʘʛʝʜʠʠ ʨʫʩʩʢʦʛʦ ʬʣʦʪʘ ʚ ʎʫʩʠʤʩʢʦʤ ʧʨʦʣʠʚʝ ʚ 1905 ʛʦʜʫ. 

ɹʳʣʦ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʧʨʦʠʛʨʳʰ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʚ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʥʝʧʨʘʚʠʣʴʥʦʩʪʴʶ ʧʦʧʨʘʚʦʢ ʥʘ ʧʨʠʮʝʣʠʚʘʥʠʝ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʩʪʨʝʣʴʙʝ.  ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʨʠʩʪʨʝʣʢʘ 
ʢʦʨʘʙʝʣʴʥʳʭ ʦʨʫʜʠʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʂʨʦʥʰʪʘʜʪʝ (60

ʦ
 ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ) 

ʠ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʭʦʜʘ ʚ ʧʦʨʪ ɸʨʪʫʨ ʦʢʦʣʦ ʦʩʪʨʦʚʘ ʄʘʜʘʛʘʩʢʘʨ (20
ʦ
 ʶʞʥʦʡ 

ʰʠʨʦʪʳ), ʘ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʚ ʎʫʩʠʤʩʢʦʤ ʧʨʦʣʠʚʝ  (35
ʦ
 ʩʝʚʝʨʥʦʡ ʰʠʨʦʪʳ). 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʚʨʘʱʝʥʠʷ 
ɿʝʤʣʠ ʥʘ ʪʦʯʥʦʩʪʴ ʩʪʨʝʣʴʙʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʰʠʨʦʪʘʭ ʠ ʦʮʝʥʢʘ ʩʠʣʳ ʵʪʦʛʦ 
ʚʣʠʷʥʠʷ ʥʘ ʠʩʭʦʜ ʮʫʩʠʤʩʢʦʡ ʙʠʪʚʳ. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʳʣʝʪʘ ʩʥʘʨʷʜʦʚ    ʠʟ  ʦʨʫʜʠʡ 
ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʦʪ 500 ʜʦ 800ʤ/ʩ, ʜʠʩʪʘʥʮʠʷ ʩʪʨʝʣʴʙʳ ʩʦʩʪʘʚʣʷʣʘ 40 

ʢʘʙʝʣʴʪʦʚʳʭ (7400ʤ). ʈʘʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʫʛʣʦʚ ʚʳʩʪʨʝʣʘ ʥʘʜ 
ʛʦʨʠʟʦʥʪʦʤ ʨʘʚʥʳʭ 0

ʦ
 ʠ 30

ʦ
. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚʳʩʪʨʝʣʳ ʧʨʦʠʟʚʦʜʠʣʠʩʴ 

ʚʜʦʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʘʨʘʣʣʝʣʠ. 
ʇʨʠ ʨʘʩʯʝʪʘʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʚ ʧʦʣʝ 

ʪʷʛʦʪʝʥʠʷ ɿʝʤʣʠ, ʧʦʣʫʯʝʥʥʳʭ ʘʚʪʦʨʘʤʠ ʚ ʧʨʝʜʳʜʫʱʝʡ ʨʘʙʦʪʝ [1]: 
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ʛʜʝ  ʫʛʦʣ j - ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʰʠʨʦʪʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

,cosj=a  ,sinj=b  -º
ÖÖ

p
=w -1000073,0

606026

2
c ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 

ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, -wvu ,, ʢʦʤʧʦʥʝʥʪʳ ʥʘʯʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ V0.  

ɺ ʪʘʙʣ. 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʦ ʩʤʝʱʝʥʠʠ 
ʩʥʘʨʷʜʘ (ʚ ʤʝʪʨʘʭ), ʚʳʧʫʱʝʥʥʦʛʦ  ʧʦʜ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ ʨʘʚʥʦʤʫ 0

ʦ
 ʠ 30

ʦ
, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʨʘʟʣʠʯʥʳʭ ʰʠʨʦʪʘʭ. (ɿʥʘʢʠ ç+è ʠ çïè ʚ ʪʘʙʣʠʮʝ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʤʝʱʝʥʠʶ ʩʥʘʨʷʜʘ ʚʧʨʘʚʦ ʧʦ ʭʦʜʫ ʧʦʣʝʪʘ ʚ ʩʝʚʝʨʥʦʤ ʠ 
ʚʣʝʚʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʶʞʥʦʤ ʧʦʣʫʰʘʨʠʷʭ). 

ʊʘʙʣʠʮʘ 1 

 

    j 

 
V0 (ʤ/ʩ) 

060=j  
(ʂʨʦʥʰʪʘʜʪ) 

035=j  
(ʎʫʩʠʤʘ) 

020-=j  
(ʦ. ʄʘʜʘʛʘʩʢʘʨ) 

500 6,64 4,40 -2,62 

600 5,50 3,64 -2,17 

700 4,68 3,10 -1,85 

800 4,19 2,78 -1,66 

ʊʘʙʣʠʮʘ 2 

 

    j 

 

V0 (ʤ/ʩ) 

060=j  
(ʂʨʦʥʰʪʘʜʪ) 

035=j  
(ʎʫʩʠʤʘ) 

020-=j  
(ʦ. ʄʘʜʘʛʘʩʢʘʨ) 

500 5,75 3,81 -2,27 

600 4,54 3,00 -1,79 

700 4,05 2,68 -1,60 

800 3,63 2,41 -1,43 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʝʫʯʪʝʥʥʘʷ ʧʦʧʨʘʚʢʘ ʥʘ ʩʤʝʱʝʥʠʝ 
ʩʥʘʨʷʜʘ ʧʨʠ ʩʪʨʝʣʴʙʝ ʚ ʎʫʩʠʤʩʢʦʤ ʩʨʘʞʝʥʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʙʣʠʮ 

ʧʨʠʩʪʨʝʣʢʠ ʦʢʦʣʦ ʦʩʪʨʦʚʘ ʄʘʜʘʛʘʩʢʘʨ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 7,02ʤ ʠ 6,08ʤ ʧʨʠ 
ʫʛʣʘʭ ʚʳʩʪʨʝʣʘ  0

ʦ
 ʠ 30

ʦ
, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʫʯʝʪ ʧʦʧʨʘʚʦʢ ʥʘ ʚʨʘʱʝʥʠʝ ɿʝʤʣʠ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʨʘʞʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʬʣʦʪʘ. 
 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ  
 

1. ʐʠʨʷʝʚʘ ɺ. ʖ.,  ɼʝʤʠʥ ʉ.ɽ., ɼʝʤʠʥʘ ɽ.ʃ., ʉʤʘʛʠʥ ʂ.ɺ.  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʚʣʠʷʥʠʷ ʚʨʘʱʝʥʠʷ 

ɿʝʤʣʠ ʥʘ ʧʘʜʝʥʠʝ ʪʝʣ. ɺ ʩʙ. çʅʘʫʢʘ. ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʆʙʦʨʦʥʘè: ʪʨʫʜʳ 
XVII I ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ- ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʅʦʚʦʩʠʙʠʨʩʢ: 

ʀʟʜ-ʚʦ ʅɻʊʋ, 2017. 

ʍʈʆʅʆʃʆɻʀʏɽʉʂʀɽ ɹɸɿʓ ɼɸʅʅʓʍ 

ɹʦʯʢʘʨʝʚ ʉ.ʆ., ʠʥʞʝʥʝʨ ʌʂʇ ʅʊʀʀʄ,  

ʂʨʘʚʯʝʥʢʦ ʅ.ʉ., ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʄɹʆʋ ʉʆʐ ˉ64, 
ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʆʄ ʅʊʀ(ʬ) ʋʨʌʋ 

 
ɹʘʟʳ ʜʘʥʥʳʭ (ɹɼ) ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʚʦʝʤ ʧʦʥʠʤʘʥʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʟʘʜʘʯʠ. ɺ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ 
ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʩʚʷʟʘʥʥʳʭ ʪʘʙʣʠʮ, ʤʘʥʠʧʫʣʷʮʠʠ 
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ʩ ʜʘʥʥʳʤʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ SQL ʧʨʠ ʧʦʤʦʱʠ 
ʦʧʝʨʘʪʦʨʦʚ, ʦʙʦʟʥʘʯʘʝʤʳʭ ʘʢʨʦʥʠʤʦʤ CRUD[1] (create, read, update, delete 

ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʟʜʘʥʠʝ, ʯʪʝʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ). ɼʘʥʥʳʡ 
ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʠʝ ʟʘʧʨʦʩʳ: 

ī ʋʟʥʘʪʴ ʦʢʣʘʜ ʠ ʜʦʣʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ. 
ī ʋʟʥʘʪʴ ʮʝʥʫ ʥʘ ʪʦʚʘʨ. 

ī ʆʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ ʰʪʨʘʬʘ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʫʥʢʪʘ ʇɼɼ 
ɺ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯʘʭ ʟʘʧʨʦʩʦʚ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʙʳʚʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ, 

ʪʨʝʙʫʝʪʩʷ ʠʭ ʨʘʩʰʠʨʝʥʥʘʷ ʚʝʨʩʠʷ: 
ī ʋʟʥʘʪʴ ʦʢʣʘʜ ʠ ʜʦʣʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ 

ʥʘ 1 ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ 
ī ʋʟʥʘʪʴ ʠʩʪʦʨʠʶ ʮʝʥ ʥʘ ʪʦʚʘʨ ʩ 2014 ʧʦ 2016 ʛʦʜ 

ī ʆʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ ʰʪʨʘʬʘ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʫʥʢʪʘ ʇɼɼ, ʢʦʪʦʨʘʷ 
ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʘ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʚʩʪʫʧʘʶʱʠʭ ʚ 

ʩʠʣʫ ʩ 1 ʷʥʚʘʨʷ 2019 ʛʦʜʘ. 
ī ʊʨʘʜʠʮʠʦʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ CRUD-ʦʧʝʨʘʪʦʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʫʢʘʟʘʥʥʳʭ ʟʘʧʨʦʩʦʚ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

ī ʆʧʝʨʘʪʦʨ update ʦʙʥʦʚʣʷʝʪ ʜʘʥʥʳʝ, ʧʨʠ ʵʪʦʤ ʩʪʘʨʳʝ ʜʘʥʥʳʝ 
ʫʥʠʯʪʦʞʘʶʪʩʷ. 

ī ʆʧʝʨʘʪʦʨ delete ʫʜʘʣʷʝʪ ʩʪʨʦʢʫ ʠʟ ɹɼ, ʧʨʠ ʵʪʦʤ ʪʝʨʷʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʫʟʥʘʪʴ ʜʘʞʝ ʬʘʢʪ ʥʘʣʠʯʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʰʣʦʤ. 

ʈʝʰʝʥʠʝʤ ʚʦʧʨʦʩʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ɹɼ. 
ʍʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ï ʜʘʥʥʳʝ, ʷʚʥʦ ʠʣʠ ʥʝʷʚʥʦ ʩʚʷʟʘʥʥʳʝ 

ʩ ʚʨʝʤʝʥʥrʤʠ ʧʨʦʤʝʞʫʪʢʘʤʠ. ʍʨʦʥʦʣʦʛʠʯʝʩʢʘ̫ (ʪʝʤʧʦʨʘʣɹʥʘ̫, ʚʨʝʤʝʥʥʘӢ̫, 
ʠʩʪʦʨʠʯʝʩʢʘʷ) ɹɼ ï ɹɼ, ʭʨʘʥʷʱʘʷ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ[2]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʪʘʙʣʠʮʘʭ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ɹɼ ʭʨʘʥʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʢʠ, ʥʦ 
ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢʘʷ ʚʝʨʩʠʷ ʩʪʨʦʢʠ ʘʢʪʫʘʣʴʥʘ 

ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʨʠʚʷʟʢʘ ʢʦ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ 
ʫʢʘʟʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʥʬʦʨʤʘʮʠʷ 
ʘʢʪʫʘʣʴʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʜʚʫʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʣʝʡ ʪʠʧʘ 

Date. 
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʘʧʠʩʝʡ ʦ ʜʦʣʞʥʦʩʪʠ ʠ 

ʦʢʣʘʜʝ ʩʦʪʨʫʜʥʠʢʘ. 
ʊʘʙʣʠʮʘ 1  

ʇʨʠʤʝʨ ʟʘʧʠʩʝʡ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ɹɼ 
id ʌʀʆ ɼʦʣʞʥʦʩʪʴ ʆʢʣʘʜ ʅʘʯʘʣʦ 

ʜʝʡʩʪʚʠʷ 
ʆʢʦʥʯʘʥʠʝ 
ʜʝʡʩʪʚʠʷ 

1 ʀʚʘʥʦʚ ʀ.ʀ. ɿʘʤ. ʛʣʘʚʥʦʛʦ 

ʠʥʞʝʥʝʨʘ 

50 000 01.01.2014 31.12.2014 

1 ʀʚʘʥʦʚ ʀ.ʀ. ɿʘʤ. ʛʣʘʚʥʦʛʦ 
ʠʥʞʝʥʝʨʘ 

53 000 01.01.2015 05.06.2015 

1 ʀʚʘʥʦʚ ʀ.ʀ. ɻʣʘʚʥʳʡ 

ʠʥʞʝʥʝʨ 

70 000 06.06.2015 31.12.2015 

1 ʀʚʘʥʦʚ ʀ.ʀ. ɻʣʘʚʥʳʡ 
ʠʥʞʝʥʝʨ 

75 000 01.01.2016  
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ʂʘʢ ʚʠʜʥʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʉʋɹɼ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
ʜʘʥʥʳʭ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ 

ʥʦʨʤʘʣʠʟʘʮʠʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʰʝʩʪʘʷ ʥʦʨʤʘʣʴʥʘʷ ʬʦʨʤʘ[3], ʚʚʝʜʝʥʥʘʷ ʢʘʢ 
ʦʙʦʙʱʝʥʠʝ ʧʷʪʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʳ ʜʣʷ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ɹɼ).  

 
ʆʧʝʨʘʮʠʠ ʥʘʜ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤʠ 

ɺ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ɹɼ CRUD-ʦʧʝʨʘʮʠʠ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ 
ʦʙʨʘʟʦʤ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2  
ʆʧʝʨʘʪʦʨʳ CRUD ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

ʦʧʝʨʘʪʦʨ ʟʥʘʯʝʥʠʝ ʧʨʠʤʝʨ 

create ʜʦʧʦʣʥʷʝʪʩʷ ʚʨʝʤʝʥʥʳʤ 

ʠʥʪʝʨʚʘʣʦʤ ʜʝʡʩʪʚʠʷ ʟʘʧʠʩʠ 

ʉʦʟʜʘʪʴ ʟʘʧʠʩʴ ʦ ʥʦʚʦʤ ʩʦʪʨʫʜʥʠʢʝ 

(ʘʢʪʫʘʣʴʥʘ ʩ 1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ) 

read ʚʦʟʚʨʘʪ ʟʥʘʯʝʥʠʷ ʥʘ 
ʫʢʘʟʘʥʥʫʶ ʜʘʪʫ 

ɺʝʨʥʫʪʴ ʦʢʣʘʜ ʩʦʪʨʫʜʥʠʢʘ ʥʘ 1 ʷʥʚʘʨʷ 
2017 ʛʦʜʘ 

ʚʦʟʚʨʘʪ ʠʩʪʦʨʠʠ ʟʥʘʯʝʥʠʡ ʟʘ 

ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ 

ɺʝʨʥʫʪʴ ʠʩʪʦʨʠʶ ʠʟʤʝʥʝʥʠʡ ʦʢʣʘʜʘ 

ʩʦʪʨʫʜʥʠʢʘ ʩ 1 ʷʥʚʘʨʷ 2000 ʛʦʜʘ ʧʦ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

update ʋʩʪʘʥʦʚʢʘ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 

ʋʩʪʘʥʦʚʠʪʴ ʥʦʚʳʡ ʦʢʣʘʜ ʩʦʪʨʫʜʥʠʢʫ ʩ 1 

ʤʘʨʪʘ 2017 ʛʦʜʘ 

delete ʇʨʝʢʨʘʪʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ 
ʟʘʧʠʩʠ ʥʘ ʚʨʝʤʝʥʥʦʡ 
ʠʥʪʝʨʚʘʣ 

ɺʥʝʩʪʠ ʟʘʧʠʩʴ ʦʙ ʫʚʦʣʴʥʝʥʠʠ ʩʦʪʨʫʜʥʠʢʘ 
ʩ 1 ʤʘʷ 2017 ʛʦʜʘ 

 
ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʠʟ ɹɼ 

ʥʠʢʦʛʜʘ ʥʝ ʫʜʘʣʷʶʪʩʷ, ʦʧʝʨʘʪʦʨʳ update ʠ delete ʩʦʭʨʘʥʷʶʪ ʘʨʭʠʚʥʦʝ 

ʟʥʘʯʝʥʠʝ. ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʪʦʨʘ update 
ʩʦʭʨʘʥʷʝʪʩʷ ʟʘʧʠʩʴ ʦ ʩʪʘʨʦʤ ʟʥʘʯʝʥʠʠ ʦʢʣʘʜʘ ʜʦ 1 ʤʘʨʪʘ 2017 ʛʦʜʘ, ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʪʦʨʘ delete ï ʦ ʨʘʙʦʪʝ ʩʦʪʨʫʜʥʠʢʘ ʜʦ 1 ʤʘʷ 2017 ʛʦʜʘ. 
 

ʉʧʦʩʦʙʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ 
ʀʩʪʦʨʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 40 ʣʝʪ, ʧʨʠʤʝʨʥʦ 

ʥʘ 10 ʣʝʪ ʧʦʟʞʝ ʧʦʷʚʠʣʠʩʴ ʠʜʝʠ ʨʝʘʣʠʟʘʮʠʠ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ɹɼ, ʥʦ ʦʥʠ 
ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʚʦʧʣʦʱʝʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʠ ʚ ʦʜʥʦʡ ʉʋɹɼ. ʇʦʜʭʦʜʳ 

ʢ ʨʝʘʣʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤʠ[4]. 
ʇʦʣʥʘʷ (ʚʝʨʪʠʢʘʣʴʥʘʷ) ʜʝʢʦʤʧʦʟʠʮʠʷ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʰʝʩʪʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʦʡ. ʌʘʢʪʠʯʝʩʢʠ, ʜʣʷ ʢʘʞʜʦʛʦ 
ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʪʨʠʙʫʪʘ ʧʨʠʜʝʪʩʷ ʩʦʟʜʘʚʘʪʴ ʦʪʜʝʣʴʥʫʶ ʪʘʙʣʠʮʫ. 
ʕʬʬʝʢʪʠʚʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʲʝʤʦʚ ʭʨʘʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʣʶʙʘʷ ʚʳʙʦʨʢʘ ʜʘʥʥʳʭ 
ʧʦʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʝʨʘʪʦʨʦʚ JOIN ʚ ʟʘʧʨʦʩʘʭ. 

ʇʦʣʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʘʙʣʠʮʳ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3  
ɺʝʨʪʠʢʘʣʴʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ 

ʌʀʆ_ʠʩʪʦʨʠʷ 

id id_ʟʘʧʠʩʠ ʌʀʆ ʅʘʯʘʣʦ 
ʜʝʡʩʪʚʠʷ 

ʆʢʦʥʯʘʥʠʝ 
ʜʝʡʩʪʚʠʷ 

1 1 ʀʚʘʥʦʚ ʀ.ʀ. 01.01.2014  

ɼʦʣʞʥʦʩʪʴ_ʠʩʪʦʨʠʷ 

id id_ʟʘʧʠʩʠ ɼʦʣʞʥʦʩʪʴ ʅʘʯʘʣʦ 

ʜʝʡʩʪʚʠʷ 

ʆʢʦʥʯʘʥʠʝ 

ʜʝʡʩʪʚʠʷ 

1 1 ɿʘʤ. ʛʣʘʚʥʦʛʦ 
ʠʥʞʝʥʝʨʘ 

01.01.2014 05.06.2015 

2 1 ɻʣʘʚʥʳʡ 

ʠʥʞʝʥʝʨ 

06.06.2015  

ʆʢʣʘʜ_ʠʩʪʦʨʠʷ 

id id_ʟʘʧʠʩʠ ʆʢʣʘʜ ʅʘʯʘʣʦ 
ʜʝʡʩʪʚʠʷ 

ʆʢʦʥʯʘʥʠʝ 
ʜʝʡʩʪʚʠʷ 

1 1 50 000 01.01.2014 31.12.2014 

2 1 53 000 01.01.2015 05.06.2015 

3 1 70 000 06.06.2015 31.12.2015 

4 1 75 000 01.01.2016  

 

ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʪʝʢʫʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ 
ʚ ʦʙʳʯʥʦʡ ʪʘʙʣʠʮʝ ʨʝʣʷʮʠʦʥʥʦʡ ɹɼ, ʘ ʠʩʪʦʨʠʯʝʩʢʘʷ ï ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ, 

ʘʥʘʣʦʛʠʯʥʦʡ ʪʘʙʣʠʮʝ 1. 
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ʘʥʛ. ï ʂ.: ʀʟʜʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ BHV, 1999 ï 560 ʩ. ISBN 966-552-019-9 
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ʇʈɸʂʊʀʏɽʉʂɸʗ ʈɽɸʃʀɿɸʎʀʗ ʏɸʉʊʆʊʅʆɻʆ 

ʋʇʈɸɺʃɽʅʀʗ ʅɸ ɹɸɿɽ ʎʀʌʈʆɺʆɻʆ ʄʀʂʈʆʂʆʅʊʈʆʃʃɽʈɸ  

ɺʠʥʦʛʨʘʜʦʚ ɼʘʥʠʠʣ ɺʠʢʪʦʨʦʚʠʯ , ʩʪʫʜʝʥʪ, ʇʦʟʜʝʝʚ ʉʝʨʛʝʡ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʫʯʝʙʥʳʡ ʤʘʩʪʝʨ I ʢʘʪʝʛʦʨʠʠ ʢʘʬʝʜʨʳ ʄɸʕ ʅʊʀ (ʬʠʣʠʘʣ) 

ʋʨʌʋ 

ʏʘʩʪʦʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʧʨʠ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦ ʚ ʠʪʦʛʝ ʩʦʢʨʘʱʘʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʯʘʩʪʦʪʥʳʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. ʆʥ ʜʦʣʞʝʥ ʫʧʨʘʚʣʷʪʴ ʜʚʠʛʘʪʝʣʝʤ 4MTF(H)112L6 ʈ = 2,2 

ʂɺʪ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʦʩʪʨʦʝʥʳ ʧʦ ʜʚʫʭʟʚʝʥʥʦʡ ʩʭʝʤʝ: 

ʧʝʨʚʘʷ ʯʘʩʪʴ ï ʵʪʦ ʥʝʫʧʨʘʚʣʷʝʤʳʡ ʚʳʧʨʷʤʠʪʝʣʴ, ʚʪʦʨʘʷ - ʉʠʣʦʚʦʡ 

ʪʨʝʭʬʘʟʥʳʡ ʠʤʧʫʣʴʩʥʳʡ ʠʥʚʝʨʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʪʨʘʥʟʠʩʪʦʨʥʳʭ 

ʢʣʶʯʝʡ, ʢʦʪʦʨʳʤʠ ʫʧʨʘʚʣʷʝʪ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ 

ʫʧʨʘʚʣʝʥʠʷ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʘʩʴ ʩʭʝʤʘ (ʈʠʩ.1), ʦʥʘ ʧʦʩʪʨʦʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʛʥʠʪʥʳʭ ʩʭʝʤ ʟʘʤʝʱʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

 

ʈʠʩ.1. ʉʭʝʤʘ ʯʘʩʪʦʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʤʝʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʟʘʤʝʥʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠʣʠ ʩʠʣʦʚʦʡ ʩʭʝʤʳ, ʨʘʟʜʝʣʠʤ ʩʠʣʦʚʫʶ ʠ 

ʫʧʨʘʚʣʷʶʱʫʶ ʯʘʩʪʠ ʩʭʝʤʳ. ɼʣʷ ʵʪʦʛʦ ʩʦʙʝʨʝʤ ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʧʣʘʪʳ ʚ 

ʧʨʦʛʨʘʤʤʝ Ultiboard ʈʠʩ.2-4 ï ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ ʙʣʦʢʘ ʧʠʪʘʥʠʷ (ʚʠʜ ʩʚʝʨʭʫ, 

ʩʥʠʟʫ ʠ 3D-ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʈʠʩ. 5-7 ï ʩʠʣʦʚʘʷ ʯʘʩʪʴ ʠʥʚʝʨʪʦʨʘ. 
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ʈʠʩ.2    ʈʠʩ.3 

 

ʈʠʩ.4 

   

ʈʠʩ.5      ʈʠʩ.6 
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ʈʠʩ.7 

ʅʦʤʠʥʘʣʴʥʳʡ ʨʘʙʦʯʠʡ ʨʝʞʠʤ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʦʜʘʯʠ 

ʩʠʛʥʘʣʦʚ ʥʘ ʫʧʨʘʚʣʷʶʱʠʝ ʥʦʞʢʠ ʪʨʘʥʟʠʩʪʦʨʦʚ ʜʣʠʥʥʦʡ 180 ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʛʨʘʜʫʩʦʚ ʠ ʩ ʠʥʪʝʨʚʘʣʦʤ 60 ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʛʨʘʜʫʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʧʦʣʫʯʘʝʤ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʩʠʛʥʘʣ ʩ ʯʘʩʪʦʡ 50 ɻʮ. ʇʨʦʚʝʨʢʘ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ 

Matlab-Simulink. ʈʘʙʦʯʘʷ ʤʦʜʝʣʴ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩ. 8, ʈʝʟʫʣʴʪʘʪʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠ ʥʘ ʈʠʩ. 9. 

 

ʈʠʩ.8     ʈʠʩ.9 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʠʤ ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʝʯʘʪʥʦʡ 

ʧʣʘʪʳ, ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʜʝʤ ʚ ʊʘʙʣʠʮʫ 1.  
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ʊʘʙʣʠʮʘ 1 

ʉʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚʘ 

ˉ 

ʧ/ʧ 
ʵʣʝʤʝʥʪ ʤʘʨʢʠʨʦʚʢʘ 

ʢʦʣ-ʚʦ, 

ʰʪ. 

ʎʝʥʘ, ʟʘ 

ʰʪ, ʨʫʙ 
ʎʝʥʘ, ʨʫʙ 

1 2 3 4 5 6 

1 ʩʠʣʦʚʘʷ ʧʣʘʪʘ 

2 ɼʠʦʜ ʩʠʣʦʚʦʡ ɼ112-16ʍ-10 6 
     

160,01  
       960,06  

3 ɼʨʦʩʩʝʣʴ  ɼʉɸ -551  1   1 459,00      1 459,00  

4 ʂʦʥʜʝʥʩʘʪʦʨ ɼʇʉ 30 1 
     

350,00  
       350,00  

5 
IGBT 

ʪʨʘʥʟʠʩʪʦʨʳ 
IRGS4715DPBF 6 

       

96,00  
       576,00  

6 ɼʠʦʜ  ɼ310 9 
       

12,00  
       108,00  

7 ɺʩʝʛʦ: 
   

    2 493,00  

8 ʧʣʘʪʘ ʫʧʨʘʚʣʝʥʠʷ 

9 ɼʠʦʜʥʳʡ ʤʦʩʪ 
GBL04-E3/51 

(KBL04) 

1 
       

35,00  
         35,00  

10 
ʂʦʥʜʝʥʩʘʪʦʨ  

470ʧʌ 
ʂʄ5ɹ ʄ1500 1 

       

17,00  
         17,00  

11 
ʂʦʥʜʝʥʩʘʪʦʨ  
1000ʧʌ 

ʂ10-17ɸ  1 
       

24,00  
         24,00  

12 
ʂʦʥʜʝʥʩʘʪʦʨ  

10ʧʌ 
ʂ10-17ɹ 1 

       

11,00  
         11,00  

13 ʉʪʘʙʠʣʠʪʨʦʥ ʂʉ407ɻ 1 
         

9,00  
           9,00  

14 
ʉʪʘʙʠʣʠʟʘʪʦʨ 

ʥʘʧʨʷʞʝʥʠʷ  
MC79L05ACLP 1 

       

45,00  
         45,00  

15 ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ PIC16F84 1 
     

190,00  
       190,00  

16 ɺʩʝʛʦ: 
   

            331,00  

17 ʀʪʦʛʦ: 
   

         2 824,00  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʣʘʪʳ ʜʚʫʭ ʮʝʧʝʡ: ʩʠʣʦʚʦʡ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʘʩʠʥʭʨʦʥʥʳʤ 

ʜʚʠʛʘʪʝʣʝʤ ʩ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦʨʦʤ. ʊʘʢ ʞʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʧʦʢʘʟʘʥʳ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚʦ ʚʨʝʤʷ ʟʘʧʫʩʢʘ 

ʜʚʠʛʘʪʝʣʷ.  ʇʨʦʠʟʚʝʜʝʥ ʚʳʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘ ʦʩʥʦʚʝ ʠʭ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʘʧʠʩʘʥ ʧʘʢʝʪ ʧʦʜʧʨʦʛʨʘʤʤ ʥʘ ʷʟʳʢʝ Assembler ʜʣʷ 

http://www.promelec.ru/product/158292/
https://www.chipdip.ru/product0/55859
https://www.chipdip.ru/product/irgs4715dpbf
https://www.chipdip.ru/product/d310
https://www.chipdip.ru/product/gbl04
https://www.chipdip.ru/product/gbl04
https://www.chipdip.ru/product0/3159
https://www.chipdip.ru/product0/783821698
https://www.chipdip.ru/product0/49313
https://www.chipdip.ru/product/ks407g


 
 

113 
 

ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʜʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ 

ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʣʶʙʳʤʠ ʤʦʜʝʣʷʤʠ ʜʚʠʛʘʪʝʣʝʡ, ʘ ʜʣʷ 

ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ 

ʢʦʤʧʣʝʢʪ ʫʩʪʨʦʡʩʪʚ ʩʦʧʨʷʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʙʘʟʝ 8-ʤʠ ʨʘʟʨʷʜʥʳʭ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʧʦʟʚʦʣʷʶʪ 

ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʉʪʨʫʢʪʫʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ 

ʤʝʭʘʥʠʟʤʦʚ / ɺ.ɸ. ʀʚʘʥʫʰʢʠʥ, ɼ.ɺ, ʀʩʘʢʦʚ, ɺ.ʅ. ʂʦʞʝʫʨʦʚ, ʌ.ʅ. 

ʉʘʨʘʧʫʣʦʚ; ʧʦʜ ʦʙʱ. ʨʝʜ. ʌ.ʅ. ʉʘʨʘʧʫʣʦʚʘ; ʅʠʞʥʝʪʘʛʠʣ. ʪʝʭʥʦʣ. ʠʥ-ʪ 

(ʬʠʣ.) ʋɻʊʋ-ʋʇʀ. - ʅʠʞʥʠʡ ʊʘʛʠʣ: ʅʊʀ (ʬ) ʋɻʊʋ-ʋʇʀ, 2006. ï 400 ʩ. 

2. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ: ʄʀʂʈʆʇʈʆʎɽʉʉʆʈʅʓɽ ʉʈɽɼʉʊɺɸ ʀ 

ʉʀʉʊɽʄʓ. ʋʇʈɸɺʃɽʅʀɽ ʈɸɿʈʗɼʅʓʄʀ ʋʉʊʈʆʁʉʊɺɸʄʀ/ʘʚʪ.-ʩʦʩʪ. 

ʇʦʟʜʝʝʚ ʉ.ɸ.; ʄ-ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ; ʌɻɸ ʆʋ ɺʇʆ çʋʨʌʋ ʠʤ. 

ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ.ɽʣʴʮʠʥʘè, ʅʠʞʥʝʪʘʛʠʣ.ʪʝʭʥʦʣ. ʠʥ-ʪ (ʬʠʣ.). 

- ʅʠʞʥʠʡ ʊʘʛʠʣ : ʅʊʀ (ʬ) ʋʨʌʋ, 2015.  

3. 4. Microchip Technology Inc. - PIC16F84 Data Sheet 4-Pin, Flash-Based 8-

Bit CMOS Microcontroll nanoWatt Technology, 2013. 
 

ʆʉʆɹɽʅʅʆʉʊʔ ɺ ʇʆʉʊʈʆɽʅʀʀ  

ʃʀʅɽɸʈʀɿʋʖʑɽʁ ʆɹʈɸʊʅʆʁ ʉɺʗɿʀ 
 

ɺʦʭʤʷʥʠʥʘ ɸ.ɺ., ʘʩʧʠʨʘʥʪ ʅʊʀ (ʬ) ʋʨʌʋ 
ɺʦʨʦʪʥʠʢʦʚ ɺ.ʀ., ʜ.ʬ.-ʤ.ʥ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʤʘʪʝʤʘʪʠʢʠ  

ʅʊʀ (ʬ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 
 

ʆʜʥʠʤ ʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ 
ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʣʠʥʝʘʨʠʟʘʮʠʠ ʥʝʣʠʥʝʡʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ 
ʩʠʩʪʝʤʳ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 

ʤʝʪʦʜʦʤ çʪʦʯʥʦʡè ʠʣʠ çʵʢʚʠʚʘʣʝʥʪʥʦʡè ʣʠʥʝʘʨʠʟʘʮʠʠ. ʉʫʪʴ ʤʝʪʦʜʘ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʣʠʥʝʘʨʠʟʘʮʠʠ ʠʩʭʦʜʥʦʡ ʥʝʣʠʥʝʡʥʦʡ 

ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʧʦ ʯʘʩʪʠ ʠʣʠ ʧʦ ʚʩʝʤ ʝʝ ʬʘʟʦʚʳʤ ʧʝʨʝʤʝʥʥʳʤ 
ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʩʪʨʦʝʥʠʷ ʥʝʣʠʥʝʡʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.  

ʃʠʥʝʘʨʠʟʫʶʱʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʚʠʩʠʪ ʦʪ ʚʩʝʭ 
ʧʝʨʝʤʝʥʥʳʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ, ʧʨʠ ʥʘʣʠʯʠʠ ʫ 

ʥʝʣʠʥʝʡʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʧʝʨʚʦʛʦ ʠʥʪʝʛʨʘʣʘ, ʚ ʧʦʩʪʨʦʝʥʠʠ 
ʣʠʥʝʘʨʠʟʫʶʱʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʦʩʦʙʝʥʥʦʩʪʴ, ʝʩʣʠ 

ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʨʪʫʝʪ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 
ʥʫʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ ʧʝʨʚʦʛʦ ʠʥʪʝʛʨʘʣʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ 

ʣʠʥʝʘʨʠʟʫʶʱʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 
ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ, ʠ ʟʘʚʠʩʝʪʴ ʦʪ ʤʝʥʴʰʝʛʦ ʯʠʩʣʘ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ 
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ʩʠʩʪʝʤʳ.  
ʇʦʢʘʞʝʤ, ʯʪʦ ʫʢʘʟʘʥʥʘʷ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʴ ʚ ʚʳʙʦʨʝ ʣʠʥʝʘʨʠʟʫʶʱʝʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ 
ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʝʭ ʤʘʭʦʚʠʢʦʚ (ʨʦʪʦʨʦʚ) ʚ 

ʩʣʫʯʘʝ ʥʫʣʝʚʳʭ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʪʝʣʘ ʠ ʤʘʭʦʚʠʢʦʚ.  
ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʫʨʘʚʥʝʥʠʷ ʕʡʣʝʨʘ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʚ ʧʝʨʝʤʝʥʥʳʭ ʈʦʜʨʠʛʘ-
ɻʘʤʠʣʴʪʦʥʘ ʠ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ 

ʤʘʭʦʚʠʢʦʚ [1, 2]. 
 

(A1 ï J1)ɤ1' = (A2 ï A3)ɤ2ɤ3 + J2ɤ3ű2' ï J3ɤ2ű3' ï u1, 

(A2 ï J2)ɤ2' = (A3 ï A1)ɤ1ɤ3 + J3ɤ1ű3' ï J1ɤ3ű1' ï u2, 

(A3 ï J3)ɤ3' = (A1 ï A2)ɤ1ɤ2 + J1ɤ2ű1' ï J2ɤ1ű2' ï u3, 

                                            J1(űi'' + ɤi') = ui,                                        (1) 

2ɖ1' = ɖ4ɤ1 + ɖ2ɤ3 ï ɖ3ɤ2, 

2ɖ2' = ɖ4ɤ2 + ɖ3ɤ1 ï ɖ1ɤ3, 

2ɖ3' = ɖ4ɤ3 + ɖ1ɤ2 ï ɖ2ɤ1, 

ɖ1
2 
+ ɖ2

2 
+ ɖ3

2 
+ ɖ4

2
 = 1, 

ʛʜʝ ɸi ï ʛʣʘʚʥʳʝ ʮʝʥʪʨʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʩʠʩʪʝʤʳ (ʛʠʨʦʩʪʘʪʘ); ɤi ï 

ʧʨʦʝʢʮʠʠ ʚʝʢʪʦʨʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʪʝʣʘ ʥʘ ʝʛʦ ʛʣʘʚʥʳʝ 
ʮʝʥʪʨʘʣʴʥʳʝ ʦʩʠ k i ɻ ʣʣʠʧʩʦʠʜʘ ʠʥʝʨʮʠʠ; Ji, űi ï ʦʩʝʚʳʝ ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʠ 

ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʤʘʭʦʚʠʢʦʚ, ʦʩʠ ʚʨʘʱʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʧʦʜʚʠʞʥʦ ʟʘʢʨʝʧʣʝʥʳ 
ʚʜʦʣʴ ʦʩʝʡ k i; ui ï ʫʧʨʘʚʣʷʶʱʠʝ ʤʦʤʝʥʪʳ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʤʘʭʦʚʠʢʘʤ; ɖi ï 

ʧʝʨʝʤʝʥʥʳʝ ʈʦʜʨʠʛʘ-ɻʘʤʠʣʴʪʦʥʘ. 
ʉʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (1) ʠʤʝʝʪ ʧʝʨʚʳʡ ʠʥʪʝʛʨʘʣ 

 

                              
2

2( ) ( ) ( ) .i i i iM t A t J tw jè ø¡= +
ê úä                                  (2) 

 

ʋʧʨʘʚʣʷʶʱʠʝ ʤʦʤʝʥʪʳ ui = ui(ɤ, h) ʠʱʫʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʚ ʢʣʘʩʩʝ K ʨʘʟʨʳʚʥʳʭ ʧʦ ɤ, h ʬʫʥʢʮʠʡ. ʈʝʘʣʠʟʘʮʠʠ ui[t] ʷʚʣʷʶʪʩʷ 

ʠʟʤʝʨʠʤʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤʠ ʟʘʜʘʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ 
 

                                      | | const 0i iu Ŭ¢ = >.                                      (3) 

 

ʈʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (1) ʧʨʠ ui Í K ʧʦʥʠʤʘʶʪʩʷ ʚ ʩʤʳʩʣʝ ɸ.ʌ. 
ʌʠʣʠʧʧʦʚʘ [3]. 

ɿʘʜʘʯʘ (ʪʨʝʭʦʩʥʦʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ). ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʧʨʠʣʦʞʝʥʥʳʝ ʢ 
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ʤʘʭʦʚʠʢʘʤ ʫʧʨʘʚʣʷʶʱʠʝ ʤʦʤʝʥʪʳ, ʧʝʨʝʚʦʜʷʱʠʝ ʪʚʝʨʜʦʝ ʪʝʣʦ ʟʘ ʢʦʥʝʯʥʦʝ 
ʚʨʝʤʷ ʠʟ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʟʘʜʘʥʥʦʝ. ʆʙʘ ʩʦʩʪʦʷʥʠʷ 

ʷʚʣʷʶʪʩʷ ʩʦʩʪʦʷʥʠʷʤʠ ʧʦʢʦʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʯʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 
ʤʘʭʦʚʠʢʦʚ ʨʘʚʥʘ ʥʫʣʶ. ʄʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʣʠʥʝʘʨʠʟʫʶʱʘʷ 
ʠʩʭʦʜʥʫʶ ʥʝʣʠʥʝʡʥʫʶ ʩʠʩʪʝʤʫ [4] ʠ ʟʘʚʠʩʷʱʘʷ ʦʪ ʚʩʝʭ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ 

ʩʠʩʪʝʤʳ (ʚʳʧʠʩʘʥʦ ʪʦʣʴʢʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ u1; ʚʳʨʘʞʝʥʠʷ ʜʣʷ u2 ʠ u3 

ʧʦʣʫʯʘʶʪʩʷ ʠʟ u1 ʮʠʢʣʠʯʝʩʢʦʡ ʧʝʨʝʩʪʘʥʦʚʢʦʡ ʠʥʜʝʢʩʦʚ 1 Ÿ 2 Ÿ 3) 

 

u1 = ï 2(A1 ï J1)ɖ4
ï1

[u1
*
(ɖ1

2
 + ɖ4

2
) + u2

*
(ɖ1ɖ2 + ɖ3ɖ4) + u3

*
(ɖ1ɖ3 ï ɖ2ɖ4) + 

                    + 1/4 ɖ1Ɇɤi
2
] + (A2ɤ2 + J2ű2')ɤ3 ï (A3ɤ3 + J3ű3')ɤ2,            (4) 

1 Ÿ 2 Ÿ 3. 

 
ʋʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (4) ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʠʟ ʠʩʭʦʜʥʦʡ 

ʥʝʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʳ (1) ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʣʠʥʝʡʥʫʶ ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʩʪʝʤʫ 
 

                                                   ɖi'' = ui
*
.                                                (5) 

 

ʆʜʥʘʢʦ, ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʪʝʣʘ ʠ 
ʤʘʭʦʚʠʢʦʚ ʥʫʣʝʚʳʝ (ʦʥʠ ʜʘʶʪ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʚʦʛʦ ʠʥʪʝʛʨʘʣʘ (2) 
ʥʝʣʠʥʝʡʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ (1)), ʣʠʥʝʘʨʠʟʫʶʱʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʫʧʨʦʱʘʝʪʩʷ ʠ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʯʘʩʪʠ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʩʠʩʪʝʤʳ. 
ʋʧʨʘʚʣʷʶʱʠʝ ʤʦʤʝʥʪʳ (6) ʥʝ ʩʦʜʝʨʞʘʪ ʧʝʨʝʤʝʥʥʳʭ űi', ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʪʝʢʫʱʠʝ ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʤʘʭʦʚʠʢʦʚ. 
 

u1 = ï 2(A1 ï J1)ɖ4
ï1 

[u1
*
(ɖ1

2
 + ɖ4

2
) + u2

*
(ɖ1ɖ2 + ɖ3ɖ4) + u3

*
(ɖ1ɖ3 ï ɖ2ɖ4) + 

        + 1/4 ɖ1 Ɇɤi
2
],                                          

(6) 

1 Ÿ 2 Ÿ 3. 

 
ɼʦʢʘʞʝʤ ʜʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ. ʋʧʨʘʚʣʷʶʱʠʝ ʤʦʤʝʥʪʳ (6) ʧʦʟʚʦʣʷʶʪ 

ʚʳʜʝʣʠʪʴ ʠʟ ʟʘʤʢʥʫʪʦʡ ʥʝʣʠʥʝʡʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ (1) ʩʣʝʜʫʶʱʫʶ 
ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

 

                                              ɖi'' = ui
* 
+ fi ,                                                (7) 

 
ʛʜʝ  

 

f1 = 2
ï1
ɖ4 (A1 ï J1) [(A2 ï A3)ɤ2ɤ3 + J2ɤ3ű2' ï J3ɤ2ű3'] ï 
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                    ï 2
ï1
ɖ3 (A2 ï J2) [(A3 ï A1)ɤ1ɤ3 + J3ɤ1ű3' ï J1ɤ3ű1'] +                  

 (8) 

+ 2
ï1
ɖ2 (A3 ï J3) [(A1 ï A2)ɤ1ɤ2 + J1ɤ2ű1' ï J2ɤ1ű2'] 

1 Ÿ 2 Ÿ 3. 

 

ʇʦʩʢʦʣʴʢʫ ɤ(t0) = 0, ű'(t0) = 0, ʪʦ ʩʠʩʪʝʤʘ (7) ʧʨʠʥʠʤʘʝʪ ʚʠʜ (5). 
ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʪʠʧʘ (5) 

ʠʤʝʝʪ ʚʠʜ [5] 

 

                  

*

*

* *

sgn ( , ), 0
( , )

sgn sgn , 0

i i i i i

i i i

i i i i i

Ŭ ɣ ɖ ɖ ɣ
u ɖ ɖ

Ŭ ɖ Ŭ ɖ ɣ

ë ¡ ¸î¡=ì
¡=- =îí

,                         (9) 

 

ʛʜʝ |ui
*
| Ò Ŭi

*
 ī ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ  ui

*
; yi(hi,hi¡) = īhi ï (2ai

*
)
ī1hi¡|hi¡| ī 

ʬʫʥʢʮʠʠ ʧʝʨʝʢʣʶʯʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʟʘʜʘʯʝ ʪʦʯʥʦʡ ʣʠʥʝʘʨʠʟʘʮʠʠ 
ʥʝʣʠʥʝʡʥʳʭ ʫʧʨʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʠʜʘ 

ʠʩʭʦʜʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʬʘʟʦʚʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʪʘʢʞʝ ʠ ʦʪ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝ 

ʫʧʨʘʚʣʝʥʠʷ. 
ʀʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ ʪʦʯʥʳʡ ʩʪʘʨʪ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʥʫʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ ʧʝʨʚʦʛʦ ʠʥʪʝʛʨʘʣʘ, ʥʝʚʦʟʤʦʞʝʥ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʣʠʥʝʘʨʠʟʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʫʢʘʟʘʥʥʦʡ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʦʙʨʘʪʥʦʡ 

ʩʚ̫ʟʠ ʧʨʠʭʦʜʠʤ ʢ ʥʝʢʦʪʦʨʦʡ çʚʦʟʤʫʱʝʥʥʦʡè ʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʝ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ çʧʣʘʪʳè ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʧʨʦʩʪʦʡ 

ʣʠʥʝʘʨʠʟʫʶʱʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʣʫʯʘʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʙʦʣʝʝ 
ʩʣʦʞʥʦʡ ʣʠʥʝʡʥʦʡ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʨʷʜʝ ʟʘʜʘʯ 
ʫʧʨʘʚʣʝʥʠʷ ʥʝʣʠʥʝʡʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ 

ʦʧʨʘʚʜʘʥ, ʥʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʝʥ.  
  

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 
 

1. ɿʫʙʦʚ ɺ.ʀ. ʃʝʢʮʠʠ ʧʦ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ. ʄ.: ʅʘʫʢʘ, 1975. 
2. ʃʫʨʴʝ ɸ.ʀ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ. ʄ.: ʌʠʟʤʘʪʣʠʪ, 1961. 

3. ʌʠʣʠʧʧʦʚ ɸ.ʌ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩ ʨʘʟʨʳʚʥʦʡ ʧʨʘʚʦʡ 
ʯʘʩʪʴʶ. ʄ.: ʅʘʫʢʘ, 1985. 

4. Vorotnikov V.I. Partial  Stability  and  Control ï Boston. : Birkhauser,  
1998. ï 448 ʨ. 

5. ʇʦʥʪʨʷʛʠʥ ʃ.ʉ., ɹʦʣʪʷʥʩʢʠʡ ɺ.ɻ., ɻʘʤʢʨʝʣʠʜʟʝ ʈ.ɺ., ʄʠʱʝʥʢʦ ɽ.ʌ. 
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʄ.: ʅʘʫʢʘ, 1983.  

 

 



 
 

117 
 

ʈɸɿʈɸɹʆʊʂɸ ɿɸʑʀʊʓ ʆʊ ʕʃɽʂʊʈʆʉʊɸʊʀʏɽʉʂʀʍ 
ʇʆʃɽʁ 

 
ɼʦʣʛʦʧʦʣʦʚ ʀʣʴʷ ʊʘʤʘʟʠʝʚʠʯ, ʩʪʫʜʝʥʪ, 

 ʊʶʨʠʥ ʗʨʦʩʣʘʚ ɺʘʩʠʣʴʝʚʠʯ, ʩʪʫʜʝʥʪ, 

 ʇʦʟʜʝʝʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʫʯʝʙʥʳʡ ʤʘʩʪʝʨ I ʢʘʪʝʛʦʨʠʠ 

ʢʘʬʝʜʨʳ ʄɸʕ ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʨʘʟʨʷʜʳ (ʕʉʈ) ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʚʠʞʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʪʦʢʘ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʠʟʜʝʣʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠ (ʀʕʊ). ʉʪʨʝʤʷʩʴ 

ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʦʪ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʷʚʣʝʥʠʡ, 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʚʳʥʫʞʜʝʥʳ ʠʩʢʘʪʴ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʛʘʙʘʨʠʪʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ ʠ ʩʪʝʧʝʥʴʶ ʟʘʱʠʱʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʥʠʢʠ.  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʟʘʱʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ, ʢʘʢ ʧʨʘʚʠʣʦ 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʡ ʢʦʨʧʫʩ ʠʟ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʩ ʧʦʤʝʱʝʥʥʳʤʠ ʚʥʫʪʨʴ ʵʣʝʢʪʨʦʥʥʳʤʠ ʠʟʜʝʣʠʷʤʠ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʜʦ ʟʘʜʘʥʥʦʛʦ ʧʨʝʜʝʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʳʡ ʨʝʞʠʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʟʘʱʠʪʘ ʦʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ, 

ʩʧʦʩʦʙʥʘʷ ʥʝ ʪʝʨʷʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, 

ʘ ʠʤʝʥʥʦ ʥʘ ʛʨʘʥʠʮʝ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʨʦʙʦʷ ʚʦʟʜʫʭʘ ɽ = 30 ʢɺ / ʩʤ.  

ʂʦʥʩʪʨʫʢʮʠʷ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʚʥʫʪʨʴ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʨʘʟʤʝʨʦʤ 100ʭ100 ʤʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ ʦʪ 

ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ ʙʳʣʘ ʦʙʝʩʧʝʯʝʥʘ ʧʫʪʝʤ 

ʟʘʧʦʣʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʲʝʤʘ ʛʘʟʦʤ çʕʣʝʛʘʟè. ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣ 

ʧʨʦʚʝʜʝʥ, ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʶ (1). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʠʥʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʦʡ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʤʝʜʠ, ʠ ʩʘʤʳʤ ʙʣʠʞʥʠʤ ʫʯʘʩʪʢʦʤ 

ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʩʦʩʪʘʚʣʷʝʪ 9 ʤʤ. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʠʟʦʣʷʪʦʨʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʯʘʩʪʷʤʠ ʧʣʘʪʳ ʠ ʯʘʩʪʷʤʠ ʢʦʨʧʫʩʘ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʷʚʣʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʙʳʣ ʜʦʙʘʚʣʝʥ 

ʫʯʘʩʪʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʧʘʩʩʠʚʥʳʡ ʘʜʩʦʨʙʝʥʪ.  

 

ὰ       (1) 
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ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʵʩʢʠʟʥʳʡ ʯʝʨʪʸʞ, ʢʦʪʦʨʳʡ 

ʜʘʸʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʫʩʪʨʦʡʩʪʚʘ ʈʠʩ.1.  

 

 

ʈʠʩ.1 

 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʨʦʡʩʪʚʘ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʧʘʢʝʪʝ çPDETOOLè (ToolBox 

Partial Differential Equations) ʧʨʦʛʨʘʤʤʝ Matlab 2015. ʂʘʢ ʣʶʙʦʝ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʰʘʛʘ ʠ ʨʘʟʤʝʨʘ ʩʝʪʢʠ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʛʨʘʤʤʘ 

ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʧʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʜʚʫʤʷ ʢʨʠʪʝʨʠʷʤʠ ɼʠʨʠʭʣʝ (ʥʘʙʦʨ ʩʬʝʨ ʠʣʠ 

çʩʬʝʨʠʯʝʩʢʘʷ ʟʘʜʘʯʘè) ʠ ʅʝʡʤʘʥʘ (ʪʨʝʫʛʦʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ), ʛʨʘʬʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʈʠʩ. 2,3 ʠ ʈʠʩ. 4,5. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩ. 6-8, ʥʘ ʢʦʪʦʨʳʭ 

ʧʦʢʘʟʘʥʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʤʠ ʨʝʰʘʪʝʣʷʤʠ, 

ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʤʝʪʦʜʝ ɼʠʨʠʭʣʝ ʠ ʅʝʡʤʘʥʘ.  
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ʈʠʩ. 2     ʈʠʩ.3 

 

ʈʠʩ. 4     ʈʠʩ.5 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʛʣʷʜʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʚʥʫʪʨʠ ʟʘʱʠʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʈʠʩ.6,7.  

 

ʈʠʩ.6     ʈʠʩ.7 
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ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ: 

1. ʉʪʨʫʢʪʫʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ 

ʤʝʭʘʥʠʟʤʦʚ / ɺ.ɸ. ʀʚʘʥʫʰʢʠʥ, ɼ.ɺ, ʀʩʘʢʦʚ, ɺ.ʅ. ʂʦʞʝʫʨʦʚ, ʌ.ʅ. 

ʉʘʨʘʧʫʣʦʚ; ʧʦʜ ʦʙʱ. ʨʝʜ. ʌ.ʅ. ʉʘʨʘʧʫʣʦʚʘ; ʅʠʞʥʝʪʘʛʠʣ. ʪʝʭʥʦʣ. ʠʥ-ʪ 

(ʬʠʣ.) ʋɻʊʋ-ʋʇʀ. - ʅʠʞʥʠʡ ʊʘʛʠʣ: ʅʊʀ (ʬ) ʋɻʊʋ-ʋʇʀ, 2006. ï 400 ʩ. 

2. ʂʘʨʥʘʫʭʦʚ ɸ.ʇ. ɸʜʩʦʨʙʮʠʷ. ʊʝʢʩʪʫʨʘ ʜʠʩʧʝʨʩʥʳʭ ʠ ʧʦʨʠʩʪʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ. ʉʠʙ. ʇʨʝʜʧʨʠʷʪʠʝ ʈɸʅ. 1999.-40ʩ 

 

ʈɸɿʈɸɹʆʊʂɸ ɿɸʑʀʊʓ ʆʊ ʊɽʇʃʆɺʆɻʆ ʀɿʅʆʉɸ 

ʂʆʄʇʆʅɽʅʊʆɺ ʇɽʏɸʊʅʓʍ ʇʃɸʊ  

ʂʣʳʧʠʥ ʂʦʥʩʪʘʥʪʠʥ ɺʣʘʜʠʤʠʨʦʚʠʯ ʩʪʫʜʝʥʪ,  

ʇʦʟʜʝʝʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʫʯʝʙʥʳʡ ʤʘʩʪʝʨ I ʢʘʪʝʛʦʨʠʠ ʢʘʬʝʜʨʳ 

ʄɸʕ ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʊʝʧʣʦʚʦʡ ʠʟʥʦʩ ʢʦʤʧʦʥʝʥʪʦʚ ʧʣʘʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʯʠʥ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɼʣʷ 

ʟʘʱʠʪʳ ʦʪ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʟʘʱʠʱʘʝʤʳʭ ʫʯʘʩʪʢʦʚ. ʂ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʢʦʥʚʝʢʪʠʚʥʦʝ ʦʭʣʘʞʜʝʥʠʝ, ʢʘʢ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ, ʪʘʢ ʠ ʝʩʪʝʩʪʚʝʥʥʦʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʦʙʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʫʚʝʣʠʯʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ 

ʧʦʪʦʢʘ ʛʘʟʘ ʠʣʠ ʞʠʜʢʦʩʪʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʫʩʪʨʦʡʩʪʚ ï ʵʪʦʪ ʧʦʪʦʢ ʥʘʧʨʘʚʣʝʥ ʦʪ ʚʥʝʰʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʚ ʩʪʦʨʦʥʫ 

ʥʘʠʙʦʣʝʝ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʢ ʢʦʪʦʨʦʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʮʝʩʩʦʨʳ, 

ʨʝʟʠʩʪʦʨʳ ʠ ʥʘʛʨʫʞʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʣʠʥʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʤʝʝʪ 

ʦʩʥʦʚʥʦʡ ʬʠʟʠʯʝʩʢʠʡ ʥʝʜʦʩʪʘʪʦʢ, ʪʘʢ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʪʨʝʙʫʶʪʩʷ ʚʝʥʪʠʣʷʪʦʨʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʦʟʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʥʝʫʜʦʙʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʰʫʤ, ʚʠʙʨʘʮʠʠ, ʘ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ï ʵʪʦ 

ʚr ʩʦʢʦʝ ʚʠʙʨʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ɼʨʫʛʠʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʉʫʪʴ 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʨʝʧʣʝʥʠʠ ʢ ʟʘʱʠʱʘʝʤʳʤ ʫʯʘʩʪʢʘʤ ʠ ʵʣʝʤʝʥʪʘʤ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʧʣʦʦʪʚʦʜʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʤʝʪʦʜʘ ʩʪʦʠʪ 

ʩʯʠʪʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʪʝʧʣʦʦʪʚʦʜ ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʪʨʝʙʦʚʘʪʝʣʴʥʳʭ ʢ ʪʝʧʣʦʦʪʚʦʜʫ. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʪʠʭ ʤʝʪʦʜʦʚ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ 

ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ ʢʦʤʧʴʶʪʝʨʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʵʣʝʢʪʨʦʥʥʘʷ ʤʦʜʝʣʴ ʠ 

ʧʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ 



 
 

121 
 

ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʪʝʧʣʦʦʪʚʦʜʘ ʧʨʠ 

ʧʦʤʦʱʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʩʝʷʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘʱʠʪʳ ʤʘʪʝʨʠʥʩʢʦʡ ʧʣʘʪʳ ʧʦʢʘʟʘʣ ʤʝʪʦʜ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʩʝʷʥʠʝʤ.   
 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʊɽʈʔɽʈɸ ʆʌʀʉɸ 

ɺ ʊʈɽʍʄɽʈʅʆʁ ɻʈɸʌʀʂɽ 
 

ʂʫʜʘʙʘʝʚʘ ɸ.ʂ., ʊʘʨʘʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʍ. 
ɼʫʣʘʪʠ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ  

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʠʟʘʡʥʘè, ʋʘʣʠʝʚ ʅ.ɹ., ʩʪʫʜʝʥʪ  
 

ʂʦʥʮʝʧʮʠʷ ʠʥʪʝʨʴʝʨʘ ʤʠʥʠʤʘʣʠʩʪʠʯʝʩʢʦʛʦ ʩʪʠʣʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 
ʧʨʦʩʪʦʪʝ, ʣʘʢʦʥʠʯʥʦʩʪʠ, ʢʦʤʬʦʨʪʥʦʩʪʠ, ʵʩʪʝʪʠʯʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 
ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʜʝʪʘʣʝʡ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠʟʳʩʢʦʚ. ʇʨʠ ʵʪʦʤ, ʤʠʥʠʤʘʣʠʟʤ 
ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʜʝʪʘʣʝʡ, ʦʥʠ ʠʤʝʶʪʩʷ, ʥʦ ʪʘʢ ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʜʫʤʘʥʳ ʠ ʩʚʦʝʡ ʥʝ ʙʨʦʩʢʦʩʪʴʶ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʥʘʚʷʟʯʠʚʦ 
ʩʦʟʜʘʚʘʪʴ ʚʧʝʯʘʪʣʝʥʠʝ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʦʬʦʨʤʣʝʥʠʷ ʧʦʤʝʱʝʥʠʷ. ɺ ʩʪʠʣʝ 

ʤʠʥʠʤʘʣʠʟʤ ʜʦʤʠʥʠʨʫʝʪ ʥʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ, ʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ.  
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʦʥʮʝʧʮʠʷ 

ʢʣʘʩʩʠʢʠ ʠʣʠ ʧʦʧ-ʘʨʪʘ ʥʝ ʧʦʜʭʦʜʷʪ, ʪʘʢ ʜʣʷ ʦʬʠʩʥʦʛʦ ʧʦʤʝʱʝʥʠʷ 
ʠʜʝʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʪʠʣʴ ʤʠʥʠʤʘʣʠʟʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʦʬʠʩʥʦʛʦ ʧʦʤʝʱʝʥʠʷ 
ʚʳʧʦʣʥʝʥʦ ʚ ʧʨʦʛʨʘʤʤʝ 3ds Max Design, ʢʦʪʦʨʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʣʫʯʰʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, 
ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʇʨʦʛʨʘʤʤʘ ʦʙʝʩʧʝʯʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʥʘʙʦʨʘʤʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 
ʜʠʟʘʡʥʘ, ʤʘʢʝʪʘʤʠ ʧʨʝʜʤʝʪʦʚ ʦʙʩʪʘʥʦʚʢʠ ʠ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʮʚʝʪʦʚʦʡ 
ʧʘʣʠʪʨʳ ʦʙʦʝʚ, ʤʝʙʝʣʴʥʦʡ ʦʙʠʚʢʠ, ʧʦʣʦʚ,  ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʦʩʚʝʱʝʥʠʝ ʠ ʪ. ʧ., ʪʠʧʦʚʳʤʠ ʧʣʘʥʠʨʦʚʢʘʤʠ ʜʦʤʦʚ ʚ ʦʜʠʥ, ʜʚʘ ʠ ʙʦʣʝʝ 
ʵʪʘʞʝʡ, ʧʨʦʩʤʦʪʨʦʤ ʧʨʦʝʢʪʘ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ [1].  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʙʘʟʠʨʫʝʤʘʷ ʥʘ ʦʩʚʦʝʥʠʠ ʦʜʥʦʡ ʠʟ 
ʧʨʦʜʚʠʥʫʪʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʜʘʢʪʦʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʦʬʦʨʤʣʝʥʠʷ ʠʥʪʝʨʴʝʨʘ ʚ ʬʦʨʤʘʪʝ 3D, ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʪʝʨʴʝʨ ʠ 
ʩʦʟʜʘʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʞʠʣʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 
ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʠʟʘʡʥʘ 

ʠʥʪʝʨʴʝʨʘ ʠ ʦʬʦʨʤʣʝʥʠʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 
ʨʘʟʣʠʯʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ  ʜʠʟʘʡʥ-ʧʨʦʝʢʪʳ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʧʣʘʥʠʨʦʚʢʝ ʜʦʤʘ ʠ ʚʥʫʪʨʝʥʥʝʡ ʦʙʩʪʘʥʦʚʢʠ, ʪʦ ʝʩʪʴ ʦʥʠ 
ʷʚʣʷʶʪʩʷ çʥʘʙʦʨʦʤ ʜʦʤʘʰʥʝʛʦ ʘʨʭʠʪʝʢʪʦʨʘè.  
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ʉʦʟʜʘʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʚʝʨʭʫ ʠʣʠ ʚ ʨʝʞʠʤʝ 
çʚʠʨʪʫʘʣʴʥʦʛʦ ʧʦʩʝʪʠʪʝʣʷè, ʧʨʠ ʵʪʦʤ ʤʦʞʥʦ ʯʝʨʝʟ 3D ʧʨʦʩʤʦʪʨ ʤʝʥʷʪʴ 

ʪʦʯʢʫ ʦʙʟʦʨʘ.  

 
 

 
 

 
 

ʈʠʩ.1. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʦʬʠʩʥʦʛʦ ʧʦʤʝʱʝʥʠʷ  
ʚ ʧʨʦʛʨʘʤʤʝ 3ds Max Design 
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ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʨʫʰʘʶʪ ʩʪʝʨʝʦʪʠʧʳ ʦ ʜʦʣʛʦʩʨʦʯʥʦʤ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʴʝʨʘ, ʧʦʟʚʦʣʷʷ ʩʦʟʜʘʚʘʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʦʤʝʱʝʥʠʡ 

ʙʳʩʪʨʳʤ ʩʧʦʩʦʙʦʤ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʜʠʟʘʡʥ ʢʦʤʥʘʪ, ʟʘʥʠʤʘʪʴʩʷ ʨʘʩʩʪʘʥʦʚʢʦʡ 
ʤʝʙʝʣʠ [2].  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʪʠʣʷ ʤʠʥʠʤʘʣʠʟʤ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 
ʧʦʵʪʦʤʫ, ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʦʤʝʱʝʥʠʷ ʚ ʮʚʝʪʦʚʦʤ ʨʝʰʝʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʪʣʳʝ ʪʦʥʘ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ,  ʠʥʪʝʨʝʩʥʳʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ, ʢʦʛʜʘ  ʚ ʧʨʦʝʢʪʝ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʦʜʥʘ ʩʪʝʥʘ ʚ ʚʠʜʝ 

ʷʨʢʦʛʦ çʧʷʪʥʘè. ʊʘʢ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʦʬʠʩʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʥʫ ʩʪʝʥʫ 
ʦʬʦʨʤʠʪʴ ʚ ʚʠʜʝ ʚʩʪʨʦʝʥʥʳʭ ʢʥʠʞʥʳʭ ʩʪʝʣʣʘʞʝʡ ʠ ʰʢʘʬʦʚ ʮʚʝʪʘ çʦʨʝʭè, 

ʠʤʝʶʱʠʡ ʞʝʣʪʳʡ ʦʪʪʝʥʦʢ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʡ ʥʘ ʫʤʩʪʚʝʥʥʫʶ 
ʜʝʷʪʝʣʴʥʦʩʪʴ, ʟʨʝʥʠʝ, ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ  ʠ ʷʚʣʷʶʱʠʡʩʷ ʪʦʥʠʟʠʨʫʶʱʠʤ ʥʘ 

ʬʦʥʝ ʩʪʝʥ ʥʘʩʳʱʝʥʥʦʛʦ ʩʝʨʦʛʦ ʪʦʥʘ; ʜʣʷ ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʘʨʢʝʪ. 

ʄʝʙʝʣʴ ʚ ʦʬʠʩʝ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʪʘʢ ʚ ʟʦʥʝ 
ʨʫʢʦʚʦʜʠʪʝʣʷ  ʫʩʪʘʥʦʚʣʝʥ ʨʘʙʦʯʠʡ ʩʪʦʣ, ʨʘʙʦʯʝʝ ʢʨʝʩʣʦ, ʩʪʦʣ ʠ ʤʷʛʢʘʷ 
ʤʝʙʝʣʴ ʜʣʷ ʧʝʨʝʛʦʚʦʨʦʚ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʙʝʣʴ ʧʨʠʜʘʝʪ ʧʦʤʝʱʝʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʘʢʢʫʨʘʪʥʳʡ ʚʠʜ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʜʥʦʪʦʥʥʳʝ ʩʪʝʥʳ ʚ 
ʧʨʦʩʪʦʨʥʦʤ ʧʦʤʝʱʝʥʠʠ ʥʝ  ʧʦʢʘʟʘʣʠʩʴ ʧʫʩʪʳʤʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʠʥʪʝʨʴʝʨʥʳʝ ʘʢʩʝʩʩʫʘʨʳ, ʪʘʢʠʝ ʢʘʢ ʥʘʩʪʝʥʥʳʝ ʯʘʩʳ, ʬʦʪʦʛʨʘʬʠʠ, ʨʘʤʢʠ ʩ 
ʜʠʧʣʦʤʘʤʠ, ʩʝʨʪʠʬʠʢʘʪʘʤʠ, ʥʘʛʨʘʜʘʤʠ ʠ ʪ.ʜ.. ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʘʢʮʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʧʦʣʴʥʳʝ ʚʘʟʳ ʩ ʮʚʝʪʘʤʠ.   
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʠʥʪʝʨʴʝʨʥʦʛʦ ʜʠʟʘʡʥʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʜʦ ʤʝʣʢʠʭ 
ʜʝʪʘʣʝʡ ʨʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʮʠʶ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʴʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʠ ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤ Design ʠʜʝʪ ʧʦʜʛʦʪʦʚʢʘ ʪʚʦʨʯʝʩʢʠʭ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʳʩʣʷʱʠʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ 
ʧʨʠʦʙʨʝʪʘʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʚ 
ʩʬʝʨʝ  ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʤ ʩʦʟʜʘʚʘʪʴ ʘʚʪʦʨʩʢʠʝ ʧʨʦʝʢʪʳ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʥʪʝʨʴʝʨʳ ʧʦʤʝʱʝʥʠʡ.  
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ʉɸʇʈ çɻʈɸʎʀʗè ʂɸʂ ʆɹʋʏɸʖʑɽɽ ʉʈɽɼʉʊɺʆ  
 

ʂʫʜʘʙʘʝʚʘ ɸ.ʂ., ɾʘʧʧʘʨʦʚʘ ɸ.ʂ. ʊʘʨʘʟʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʍ. ɼʫʣʘʪʠ, ʜʦʮʝʥʪʳ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʠʟʘʡʥʘè,  
ɸʣʠʙʘʝʚʘ ɸ.ʂ., ʤʘʛʠʩʪʨʘʥʪ ʩʧʝʮʠʘʣʴʥʦʩʪʠ  ʊʂʀʃʇ 

 
ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉɸʇʈ ʚ ʦʙʣʘʩʪʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʰʚʝʡʥʳʝ ʠʟʜʝʣʠʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʘʯʝʩʪʚʘ, ʩʧʦʩʦʙʩʪʚʫʷ 
ʩʥʠʞʝʥʠʶ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʠʟʜʝʣʠʡ ʠ  ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ.  
ʊʱʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʵʪʘʧʦʚ ʰʚʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʦ ʠʟʜʝʣʠʷ  ʚ ʮʝʣʦʤ, ʦʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 
ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʙʘʟʦʚʦʡ ʦʩʥʦʚʳ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ [1]. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʦʜʝʞʜʳ, ʷʚʣʷʷʩʴ ʪʚʦʨʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ, ʩʦʝʜʠʥʷʝʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʭʘʨʘʢʪʝʨʘ.  ʂ ʨʝʰʝʥʠʶ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ  ʟʘʜʘʯ ʦʪʥʦʩʠʪʩʷ ʩʦʟʜʘʥʠʝ ʤʦʜʥʦʡ 

ʬʦʨʤʳ ʠ ʧʦʢʨʦʷ ʠʟʜʝʣʠʡ, ʥʘʭʦʞʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʧʦʨʮʠʡ ʯʘʩʪʝʡ 
ʠ ʮʝʣʦʛʦ. ʂ ʨʝʰʝʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ  ʟʘʜʘʯ ʦʪʥʦʩʠʪʩʷ ʧʦʣʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 
ʧʨʘʚʠʣʴʥʫʶ ʧʦʩʘʜʢʫ ʠʟʜʝʣʠʷ ʥʘ ʬʠʛʫʨʝ, ʫʜʦʙʩʪʚʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ ʧʦʣʥʦʤʫ ʧʝʨʝʯʥʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʜʝʞʜʳ ʩ ʫʯʸʪʦʤ ʝʸ ʥʘʟʥʘʯʝʥʠʷ [2]. ʇʨʦʛʨʘʤʤʘ 

çɻʨʘʮʠʷè ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ  ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʜʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʙʦʪʳ ʜʣʷ ʢʦʥʩʪʨʫʢʪʦʨʘ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʚ ʉɸʇʈ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʜʝʞʜʳ çɻʨʘʮʠʷè ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ 
ʧʦʜʥʷʪʴ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʨʘʩʯʝʪʥʦ-ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʬʦʨʤʫʣ, ʧʨʠʝʤʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  
ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʜʝʞʜʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ 
ʧʦʚʳʰʝʥʠʶ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʰʚʝʡʥʦʡ 

ʦʪʨʘʩʣʠ.  ʊʘʢ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʰ ʫʥʠʚʝʨʩʠʪʝʪ, ʧʨʦʜʦʣʞʘʷ 
ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʠʨʤʦʡ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳè ʛʦʨʦʜ ʍʘʨʴʢʦʚ, ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʫʯʝʙʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʫʝʪ ʉɸʇʈ çɻʨʘʮʠʶè. ɺ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ  ʚʝʨʩʠʷ 212 ʥʦʚʦʛʦ 
ʧʦʢʦʣʝʥʠʷ çʇʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʚʝʡʥʳʭ 
ʠʟʜʝʣʠʡ çɻʨʘʮʠʷèè ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʦʩʚʦʝʥʠʶ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʠ ʧʨʠʦʙʨʝʪʝʥʠʶ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
ʭʘʨʘʢʪʝʨʘ.  
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ʇʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ 
ʦʩʚʦʝʥʠʶ ʉɸʇʈ çɻʨʘʮʠʷè ʩʪʫʜʝʥʪʘʤʠ ʠ  ʤʘʛʠʩʪʨʘʥʪʘʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʠ ʫʢʨʝʧʣʝʥʠʶ ʩʚʷʟʠ ʥʘʫʢʠ ʩ 
ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʊʘʢ, ʉɸʇʈ çɻʨʘʮʠʷè ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʳʧʦʣʥʝʥʠʠ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ ʠ 
ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʤʘʛʠʩʪʨʘʥʪʘʤʠ, ʪʘʢ ʥʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʩʪʨʦʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʤʙʠʥʝʟʦʥʘ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʉɸʇʈ 
çɻʨʘʮʠʷè. 

 

 

 
ʈʠʩ.1. ʂʦʥʩʪʨʫʢʮʠʷ ʢʦʤʙʠʥʝʟʦʥʘ ʚ ʉɸʇʈ çɻʨʘʮʠʷè  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʢʦʤʧʣʝʢʩʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʥʩʪʨʫʢʪʦʨʫ ʰʠʨʦʢʠʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʨʝʰʝʥʠʷ ʚʩʝʭ ʟʘʜʘʯ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʦʟʚʦʣʷʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤ ʫʨʦʚʥʝ 
ʨʝʰʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʧʨʠ ʵʪʦʤ  ʠʜʝʪ ʧʦʜʛʦʪʦʚʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʶʱʠʭ ʩʦʚʨʝʤʝʥʥʦʡ 
ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ.  

 
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 
1. ɽʱʝʥʢʦ ɺ.ɻ., ɽʱʝʥʢʦ ɸ.ɺ. çʂʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʩʯʘʩʪʴʝ ï ʙʳʣʘ ʙʳ 

çɻʨʘʮʠʷè ʨʷʜʦʤè. ɾʫʨʥʘʣ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ çɼʠʨʝʢʪʦʨè ʃʝʛʇʨʦʤɹʠʟʥʝʩ 
ï 2010. ï ˉ 9. ï ʉ. 4-7 
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2. ʉʝʨʦʚʘ ʊ.ʄ., ɸʬʘʥʘʩʴʝʚʘɸ. ʀ., ɼʝʣʣʴ ʈ. ɸ ʉʦʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʠ 
ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʰʚʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʋʯʝʙ. ʇʦʩʦʙʠʝ ʚʫʟʦʚ ʠ 

ʩʫʟʦʚ. ʄ.: ʄɻʋɼʊ, 2004. - 288ʩ. 
 

ʇʆɺʓʐɽʅʀɽ ʋʈʆɺʅʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʋʉʊɸʅʆɺʂʀ 

ʇʈʀɻʆʊʆɺʃɽʅʀʗ ʊʆʈʂʈɽʊ 

ʄʘʣʝʝʚ ʇʘʚʝʣ ʅʠʢʦʣʘʝʚʠʯ ʩʪʫʜʝʥʪ,  

ʇʦʟʜʝʝʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʫʯʝʙʥʳʡ ʤʘʩʪʝʨ I ʢʘʪʝʛʦʨʠʠ ʢʘʬʝʜʨʳ ʄɸʕ 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʙʝʪʦʥʳ, ʥʘʥʝʩʝʥʥʳʝ ʤʝʪʦʜʦʤ ʪʦʨʢʨʝʪʠʨʦʚʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʜʣʷ ʬʫʪʝʨʦʚʦʢ ʢʦʚʰʘ. ʕʪʦʪ ʤʝʪʦʜ 

ʥʘʰʝʣ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʥʚʝʨʪʝʨʥʦʤ ʮʝʭʫ ʆɸʆ çʅʊʄʂè. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʪʦʨʢʨʝʪ-ʤʘʩʩʳ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʝʰʠʚʘʥʠʷ ʚ ʟʘʜʘʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩʫʭʦʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʙʝʪʦʥʘ ʩ 

ʚʦʜʦʡ, ʧʦʜʘʯʝʡ ʢʦʪʦʨʦʡ ʫʧʨʘʚʣʷʝʪ ʯʝʣʦʚʝʢ ʠ ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʭʦʜʦʤʝʨʘ ʩ 

ʩʫʤʤʘʪʦʨʦʤ ʨʝʛʫʣʠʨʫʝʪ ʩʦʩʪʘʚ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʨʝʛʫʣʠʨʦʚʢʝ ʧʦʜʘʯʠ 

ʚʦʜʳ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʛʦʪʘʚʣʠʚʘʝʤʦʡ ʩʤʝʩʠ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʪʦʨʢʨʝʪ-ʤʘʩʩʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʙʨʘʢʦʚʢʠ 

ʩʳʨʴʷ.  

ʇʦʩʢʦʣʴʢʫ ʸʤʢʦʩʪʴ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʤʝʩʠ ʠʤʝʝʪ ʦʙʲʝʤ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥ, ʪʦ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ ʪʨʝʙʫʝʪʩʷ 

ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʩʪʦʡ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʙʫʜʝʪ 

ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ i8051 ʩ ʧʦʜʢʣʶʯʸʥʥʳʤʠ ʢ ʥʝʤʫ 

ʜʘʪʯʠʢʦʤ ʨʘʩʭʦʜʘ ʚʦʜʳ ʩ ʵʥʢʦʜʝʨʦʤ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʢʣʘʧʘʥʦʤ ʜʣʷ 

ʟʘʧʠʨʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʟʘʣʦʞʝʥʥʳʤ ʚ ʥʝʛʦ ʘʣʛʦʨʠʪʤʦʤ ʫʧʨʘʚʣʝʥʠʷ 

(ʊʘʙʣʠʮʘ 1). ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ 

Multisim, ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩ. 1,3, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩ. 2,4. 

 

 
ʈʠʩ.1.     ʈʠʩ.2. 
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ʈʠʩ.3.     ʈʠʩ.4. 

 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʘ ʩʦʙʨʘʥʘ ʤʦʜʝʣʴ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʚ 

Multisim Ultiboard, ʚʥʝʰʥʠʡ ʚʠʜ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥ ʥʘ ʈʠʩ.5,6. 

 

 
ʈʠʩ.5. ɼʚʫʭʩʣʦʡʥʘʷ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ 

 

 
ʈʠʩ.6. 3D-ʤʦʜʝʣʴ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʫʜʘʣʦʩʴ ʠʩʢʣʶʯʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʪʝʤ 

ʩʘʤʳʤ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʪʦʨʢʨʝʪ-ʤʘʩʩʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʙʨʘʢʦʚʢʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʳʨʴʷ ʚ ʢʦʥʚʝʨʪʝʨʥʦʤ ʮʝʭʫ ʆɸʆ çʅʊʄʂè. 

 

ʊʘʙʣʠʮʘ 1 

ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʘʯʠ ʚʦʜʳ ʚ ʩʤʝʩʠʪʝʣʴ 

ˉ 
ʧ/ʧ 

ʆʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ 

1 2 

1 ɺʳʙʦʨ ʢʥʦʧʢʘʤʠ ç+è ʠʣʠ ç-è ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʟʘʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 
ʦʙʲʝʤʘ ʚʦʜʳ  

2 ʇʦʜʘʯʘ ʚʦʜʳ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʇʋʉʂè 

3 ʉʠʛʥʘʣ ʩ ʢʦʥʪʨʦʣʣʝʨʘ ʦʪʢʨʳʚʘʝʪ ʦʪʩʝʯʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʢʣʘʧʘʥ 

4 ɺʦʜʘ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʜʘʪʯʠʢ ʨʘʩʭʦʜʘ ʚʦʜʳ ʨʘʩʢʨʫʯʠʚʘʝʪ ʵʥʢʦʜʝʨ ʠ ʩ 
ʥʝʛʦ ʩʠʛʥʘʣ ʧʨʠʭʦʜʠʪ ʥʘ ʚʭʦʜ ʢʦʥʪʨʦʣʝʨʘ 

5 ʂʦʥʪʨʦʣʣʝʨ ʥʘʯʠʥʘʝʪ ʦʪʯʠʪʳʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʥʦʡ ʚʦʜʳ ʚ 

ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ ʠʟʤʝʥʷʷ ʮʠʬʨʳ ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʢ ʥʫʣʶ 

6 ɼʦʩʪʠʛʥʫʚ ʥʫʣʷ, ʢʦʥʪʨʦʣʣʝʨ ʜʘʝʪ ʢʦʤʘʥʜʫ ʥʘ ʟʘʢʨʳʪʠʝ ʦʪʩʝʯʥʦʛʦ 

ʢʣʘʧʘʥʘ 

7 ʂʦʥʪʨʦʣʣʝʨ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʦʞʠʜʘʥʠʷ ʥʦʚʦʛʦ ʟʘʜʘʥʠʷ 

 

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 

1. ʂʣʶʯʝʚ ɺ. ʀ. ʊʝʦʨʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, 2-ʝ ʠʟʜ., ʠʩʧʨ. ʠ ʜʦʧ.-

ʄ.:ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1998. - 704 ʩ. 

2. Datasheet MCS 8-bit Control oriented microcomputers ï Intel corp., 1988. ï 

759p. 

 

ʈɽɿʋʃʔʊɸʊʓ ɸʅʂɽʊʀʈʆɺɸʅʀʗ çʀʅʌʆʈʄɸʎʀʆʅʅʓɽ  
ʊɽʍʅʆʃʆɻʀʀ ɺ ʆɹʈɸɿʆɺɸʅʀʀè 

 
ʄʘʥʘʢʦʚʘ ʀʨʠʥʘ ʇʘʚʣʦʚʥʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʀʊ  

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 
 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢʘʢʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʜʘʛʦʛʠ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ 

ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʛʦʨʦʜʘ ʅʠʞʥʠʡ ʊʘʛʠʣ. ʊʘʢʞʝ ʦʧʨʦʩʥʠʢ ʙʳʣ 
ʨʘʟʤʝʱʝʥ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʥʘ ʘʚʪʦʨʩʢʦʤ ʩʘʡʪʝ it-bloknot.ru ʧʦ ʘʜʨʝʩʫ 
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http://it-bloknot.ru/?q=content/anketa. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʘʥʢʝʪʠʨʦʚʘʥʠʠ 
ʤʦʛʣʠ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʧʝʜʘʛʦʛʠ ʠʟ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ.  

ɺʦʧʨʦʩʘʤʠ ʘʥʢʝʪʳ ʩʪʘʣʠ: ç1. ɺʦʟʨʘʩʪ ʘʥʢʝʪʠʨʫʝʤʦʛʦè, ç2. 
ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʩʪʘʞè, ç3. ɻʦʨʦʜè, ç4. ʉʬʝʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠè, ç4. ʂʘʢ ʯʘʩʪʦ ʘʥʢʝʪʠʨʫʝʤʳʡ ʠʩʧʦʣʴʟʫʝʪ ʧʝʨʩʦʥʘʣʴʥʳʡ 
ʢʦʤʧʴʶʪʝʨ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡè, ç5. 

ʂʘʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʢʝʪʠʨʫʝʤʳʡ ʠʩʧʦʣʴʟʫʝʪ ʚ ʭʦʜʝ 
ʨʘʙʦʪʳ ʩ ʫʯʘʱʠʤʠʩʷè, ç6. ʂʘʢ ʚʚʦʜʠʤʳʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʘʥʢʝʪʠʨʫʝʤʦʛʦè, ç7. ɺʝʜʝʪ 
ʣʠ ʘʥʢʝʪʠʨʫʝʤʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʧʦʨʪʬʦʣʠʦè, ç8. ɺʝʜʝʪ ʣʠ 

ʘʥʢʝʪʠʨʫʝʤʳʡ ʣʠʯʥʳʡ ʩʘʡʪ (ʠʣʠ ʩʪʨʘʥʠʮʫ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ) ʩ 
ʥʘʨʘʙʦʪʢʘʤʠè, ç9. ɺʝʜʫʪ ʣʠ ʫʯʝʥʠʢʠ ʘʥʢʝʪʠʨʫʝʤʦʛʦ ʧʦʨʪʬʦʣʠʦ 

ʜʦʩʪʠʞʝʥʠʡè, ç10. ʄʦʞʝʪ ʣʠ ʧʦʨʪʬʦʣʠʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ ʧʝʜʘʛʦʛʘè, ç11. ʄʦʞʝʪ ʣʠ ʧʦʨʪʬʦʣʠʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʫ ʦʙʫʯʘʶʱʠʭʩʷè, ç12. ʂʘʢʦʡ 
ʚʠʜ ʧʦʨʪʬʦʣʠʦ ʧʨʠʝʤʣʝʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪè.  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʷʥʚʘʨʷ ʧʦ ʘʧʨʝʣʴ 2017 ʛʦʜʘ. ɺ ʥʝʤ 

ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 71 ʯʝʣʦʚʝʢ. ɺʦʟʨʘʩʪ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ: 20-30 ʣʝʪ 
ï 22 ʯʝʣʦʚʝʢʘ, 31-40 ʣʝʪ ï 18 ʯʝʣʦʚʝʢ, 41-50 ʣʝʪ ï 17 ʯʝʣʦʚʝʢ, 51-60 ʣʝʪ ï 11 

ʯʝʣʦʚʝʢ, 61 ʠ ʙʦʣʝʝ ʣʝʪ ï 2 ʯʝʣʦʚʝʢʘ. ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʩʪʘʞ ʫʯʘʩʪʥʠʢʦʚ 
ʘʥʢʝʪʠʨʦʚʘʥʠʷ: 0-5 ʣʝʪ ï 27 ʯʝʣʦʚʝʢ, 6-10 ʣʝʪ ï 6 ʯʝʣʦʚʝʢ, 11-20 ʣʝʪ ï 17 

ʯʝʣʦʚʝʢ, 21 ʠ ʙʦʣʝʝ ʣʝʪ ï 21 ʯʝʣʦʚʝʢ. 
ʆʩʥʦʚʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʜʘʣʝʝ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ:  

 
ʈʠʩ. 1.  

 
ʈʠʩ.2.            ʈʠʩ.3. 
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ʈʠʩ. 4.          ʈʠʩ.5. 

 
ʈʠʩ. 6.             ʈʠʩ.7.  

 
ʈʠʩ. 8.               ʈʠʩ.9. 
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ʈʠʩ.10. ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʦʯʝʥʴ 
ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, 
ʧʦʯʪʦʚʳʝ ʢʣʠʝʥʪʳ, ʩʝʨʚʠʩ çʕʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣè, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ 

ʨʘʟʥʳʝ ʩʝʨʚʠʩʳ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, googledocs ʜʨ.). 
ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʚʚʦʜʠʤʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʢʦʨʝʝ ʧʦʤʦʛʘʶʪ ʚʝʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʯʝʤ ʤʝʰʘʶʪ.  
ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʤ ʘʥʢʝʪʳ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʝʪʦʜʘ çʇʦʨʪʬʦʣʠʦè ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʩʘʤʠʭ ʧʝʜʘʛʦʛʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʝʜʘʛʦʛʦʚ 

ʚʝʜʝʪ ʧʝʨʩʦʥʘʣʴʥʦʝ ʧʦʨʪʬʦʣʠʦ, ʥʦ ʣʠʰʴ ʯʝʪʚʝʨʪʴ ʦʧʨʦʰʝʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪ 
ʜʣʷ ʵʪʦʛʦ ʣʠʯʥʳʡ ʩʘʡʪ ʠʣʠ ʚʝʙ-ʩʪʨʘʥʠʮʫ. ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʧʝʜʘʛʦʛʦʚ 
ʦʪʤʝʪʠʣʠ, ʯʪʦ ʠʭ ʫʯʝʥʠʢʠ ʚʝʜʫʪ ʧʦʨʪʬʦʣʠʦ ʩʚʦʠʭ ʜʦʩʪʠʞʝʥʠʡ.  

ʅʘ ʚʦʧʨʦʩʳ ʚʣʠʷʝʪ ʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ çʇʦʨʪʬʦʣʠʦè ʥʘ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ ʧʝʜʘʛʦʛʘ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ 

ʫʯʘʱʠʭʩʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʦʪʚʝʪʠʣʦ çɼʘè. ʏʪʦ ʝʱʝ ʨʘʟ 
ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ, ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ 
ʫʤʝʥʠʡ.  

ʇʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʧʨʦʮʝʩʩ 
ʦʙʫʯʝʥʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʨʪʬʦʣʠʦ ʣʫʯʰʝ ʚʝʩʪʠ 

ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʥʦ ʠ ʦʪ ʙʫʤʘʞʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝ ʩʪʦʠʪ ʦʪʢʘʟʳʚʘʪʴʩʷ, 
ʧʦʩʢʦʣʴʢʫ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʦʛʫʪ ʜʘʚʘʪʴ ʩʙʦʠ ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʥʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ 
ʧʦʪʝʨʷʪʴʩʷ.  

ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

1. ʂʘʟʘʨʠʥʦʚ ɸ.ʉ. ʊʝʭʥʦʣʦʛʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ 
ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺʝʩʪʥʠʢ ʋʜʤʫʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ 

çʌʠʣʦʩʦʬʠʷ. ʉʦʮʠʦʣʦʛʠʷ. ʇʩʠʭʦʣʦʛʠʷ. ʇʝʜʘʛʦʛʠʢʘè. ˉ2, 2012. - ʉ. 71-74. 
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2. ʂʘʟʘʨʠʥʦʚʘ ʀ.ʅ. ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʙʠʙʣʠʦʪʝʯʥʳʭ ʠ ʧʩʠʭʦʣʦʛʦ-
ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɸʣʴʙʦʤ ʢʦʤʤʝʥʪʠʨʫʝʤʳʭ ʩʪʨʫʢʪʫʨʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ : ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ / ʀ.ʅ. ʂʘʟʘʨʠʥʦʚʘ. - ʄ.-
ɹʝʨʣʠʥ : ɼʠʨʝʢʪ-ʄʝʜʠʘ, 2014. - 95 ʩ. 

3. ʂʫʥʜʦʟʝʨʦʚʘ ʃ.ʀ. ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʝʩʪʥʠʢ ʂʫʟʙʘʩʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ˉ1(26), 2016. - ʉ. 145-150. 

4. ʇʠʥʩʢʘʷ ʄ.ɸ. ʇʦʨʪʬʦʣʠʦ: ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ. 
ʋʧʨʘʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʝʤ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ, ˉ2(2). - 2011. - ʉ. 79-92. 

 
ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʇʆʈʊɸʃɸ ʋʏɽɹʅʆɻʆ 

ɿɸɺɽɼɽʅʀʗ 
 

ʃʦʞʢʠʥʘ ʉʚʝʪʣʘʥʘ ʆʣʝʛʦʚʥʘ, ʃʫʢʴʷʥʝʮ ʗʢʦʚ ɺʘʣʝʨʴʝʚʠʯ, ʊʫʩʪʘʥʦʚʩʢʠʡ 
ɸʣʝʢʩʘʥʜʨ ʈʦʤʘʥʦʚʠʯ, ɸʨʭʠʧʦʚ ɼʘʥʠʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, 

ʄɹʆʋ ʉʆʐ ˉ 80,  
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʥʘʢʦʚʘ ʀʨʠʥʘ ʇʘʚʣʦʚʥʘ, ʢʘʬʝʜʨʘ ʀʊ  

ʅʊʀ(ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʰʢʦʣʳ ˉ80 (ʫʯʝʥʠʢʘʤʠ ʢʦʪʦʨʦʛʦ ʤʳ 
ʷʚʣʷʝʤʩʷ) [6] ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʝʥ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʫʯʝʥʠʢʠ ʠ ʫʯʠʪʝʣʷ ʰʢʦʣʳ. ʇʨʦʙʣʝʤʘ ʩʘʡʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʫʜʦʙʥʦʤ 
ʦʬʦʨʤʣʝʥʠʠ, ʚ ʩʣʦʞʥʦ ʥʘʚʠʛʘʮʠʠ, ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʦʙʠʣʴʥʦʡ ʚʝʨʩʠʠ ʩʘʡʪʘ. 

ʅʘ ʩʘʡʪʝ ʥʝʣʴʟʷ ʦʟʥʘʢʦʤʠʪʩʷ ʩ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʫʯʠʪʝʣʷʭ, ʘ ʤʦʞʥʦ 
ʫʚʠʜʝʪʴ ʪʦʣʴʢʦ ʩʧʠʩʦʢ ʫʯʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 
ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ ʜʣʷ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʘʪʴ ʫʜʦʙʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʜʣʷ 
ʄɹʆʋ ʉʆʐ  ˉ80. 

ɿʘʜʘʯʠ ʨʘʙʦʪʳ:  
1. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʦ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʨʪʘʣʘʭ.  

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʘʡʪʳ ʰʢʦʣ ʛʦʨʦʜʘ ʠ ʚʳʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ 

ʜʝʡʩʪʚʫʶʱʠʡ ʩʘʡʪ ʠ ʩʘʡʪ, ʩʜʝʣʘʥʥʳʡ ʥʘʤʠ. 
3. ʇʦʜʛʦʪʦʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʠ ʠʩʭʦʜʷ ʠʟ ʥʠʭ ʚʳʙʨʘʪʴ 
ʧʦʜʭʦʜʷʱʝʝ. 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʩʘʡʪ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʧʦʨʪʘʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʦʬʠʮʠʘʣʴʥʳʡ 
ʩʘʡʪ ʄɹʆʋ ʉʆʐ ˉ80.  
ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ. 

1. ʇʦʜʦʙʨʘʪʴ ʠ ʧʨʦʯʠʪʘʪʴ ʣʠʪʝʨʘʪʫʨʫ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 
ʨʘʙʦʪʳ.  
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2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʘʡʪʳ ʰʢʦʣ ʠ ʚʳʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʜʣʷ 
ʪʦʛʦ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʜʝʡʩʪʚʫʶʱʠʡ ʩʘʡʪ ʰʢʦʣʳ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʚ ʢʦʥʮʝ ʨʘʙʦʪʳ.  
2.1. ʀʟʫʯʠʪʴ ʩʘʡʪʳ ʠ ʧʨʝʜʣʦʞʠʪʴ ʩʚʦʠ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ. 

2.2. ɺʳʩʪʘʚʠʪʴ ʣʠʯʥʫʶ ʦʮʝʥʢʫ ʠ ʦʮʝʥʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʨʠʪʝʨʠʷʤ 
ʢʘʯʝʩʪʚʘ ʜʣʷ ʚʩʝʭ ʩʘʡʪʦʚ ʰʢʦʣ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ. 

2.3. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʙʨʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ 
ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʣʠʯʥʦʡ ʦʮʝʥʢʠ ʠ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʨʠʪʝʨʠʷʤ. 

2.4. ʆʙʩʫʜʠʪʴ ʠ ʚʳʜʝʣʠʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʢʨʠʪʝʨʠʠ. 
3. ʉʦʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʄɹʆʋ ʉʆʐ ˉ 80: ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʰʢʦʣʝ, ʬʦʪʦʛʨʘʬʠʠ, ʦʪʯʝʪʳ, ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 
ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ (ʌʀʆ, ʜʘʪʘ ʨʦʞʜʝʥʠʷ, ʩʪʘʞ ʨʘʙʦʪʳ, 

ʧʨʝʧʦʜʘʚʘʝʤʳʡ ʧʨʝʜʤʝʪ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʢʣʘʩʩʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʧʦʜʘʝʪ). 
4. ɺʳʙʨʘʪʴ ʩʠʩʪʝʤʫ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ: 

4.1. ʈʘʩʩʤʦʪʨʝʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. 

4.2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʦʨʳ ʩʘʡʪʦʚ. 

4.3. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ. 
4.4. ʆʙʩʫʜʠʪʴ ʠ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ. 
5. ʈʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʜʣʷ ʄɹʆʋ ʉʆʐ ˉ80 

5.1. ʈʘʟʨʘʙʦʪʘʪʴ ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʠʟʘʡʥʘ ʩʘʡʪʘ(ʣʦʛʦʪʠʧ, ʠʢʦʥʢʘ, 
ʰʘʙʣʦʥ). 

5.2. ʅʘʡʪʠ, ʫʩʪʘʥʦʚʠʪʴ ʠ ʥʘʩʪʨʦʠʪʴ ʢʦʤʧʦʥʝʥʪʳ ʩʘʡʪʘ (ʤʦʜʫʣʠ). 
5.3. ʈʘʟʨʘʙʦʪʘʪʴ ʪʠʧʳ ʤʘʪʝʨʠʘʣʦʚ. 

5.4. ɼʦʙʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʘʡʪ. 
5.5. ʈʘʟʨʘʙʦʪʘʪʴ ʧʫʥʢʪʳ ʤʝʥʶ, ʥʘʚʠʛʘʮʠʶ. 

5.6. ʆʨʛʘʥʠʟʦʚʘʪʴ ʤʦʙʠʣʴʥʫʶ ʚʝʨʩʠʶ ʧʦʨʪʘʣʘ. 
6. ʉʨʘʚʥʠʪʴ ʜʝʡʩʪʚʫʶʱʠʡ ʩʘʡʪ ʰʢʦʣʳ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʨʪʘʣʦʤ. 

6.1. ɺʳʩʪʘʚʠʪʴ ʣʠʯʥʳʝ ʦʮʝʥʢʠ ʠ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʨʠʪʝʨʠʷʤ 
ʢʘʯʝʩʪʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʦʨʪʘʣʘ. 

6.2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʙʨʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ 
ʩʨʘʚʥʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʩʘʡʪʘ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

6.3. ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ.  
7. ʉʜʝʣʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʚʳʚʦʜʳ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

ɼʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ. 
1. ɺʳʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ: 
1.1. ʋʜʦʙʥʳʡ ʜʠʟʘʡʥ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

1.2. ɼʠʟʘʡʥ ʢʦʤʬʦʨʪʝʥ ʜʣʷ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ. 
1.3. ʅʘʣʠʯʠʝ ʫʜʦʙʥʦʡ ʥʘʚʠʛʘʮʠʠ. 

1.4. ʃʦʛʦʪʠʧ ʷʚʣʷʝʪʩʷ ʩʩʳʣʢʦʡ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ 
1.5. ʅʘʟʚʘʥʠʝ ʦʢʦʥ ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʛʦʣʦʚʢʘʤʠ ʩʪʨʘʥʠʮ 
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ʈʠʩ. 1. ʉʨʘʚʥʝʥʠʝ ʩʘʡʪʦʚ 
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1.6. ʅʘʣʠʯʠʝ ʢʘʨʪʳ ʩʘʡʪʘ. 
1.7. ʅʘʣʠʯʠʝ ʩʪʨʦʢʠ ʧʦʠʩʢʘ ʧʦ ʩʘʡʪʫ. 

1.8. ʅʘʣʠʯʠʝ ʬʦʪʦʛʘʣʝʨʝʠ. 
1.9. ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ. 

1.10. ʇʦʨʪʬʦʣʠʦ ʫʯʠʪʝʣʷ (ʃʠʯʥʘʷ ʢʘʨʪʦʯʢʘ ʫʯʠʪʝʣʷ). 
1.11. ʅʘʣʠʯʠʝ ʧʨʷʤʦʡ ʩʩʳʣʢʠ ʥʘ ʩʝʨʚʠʩ çʕʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣè. 

1.12. ɺʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʷ (ʨʝʧʦʩʪʘ) ʚ ʩʦʮʠʘʣʴʥʳʭ 
ʩʝʪʷʭ. 

2. ɹʳʣʘ ʩʦʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ 
ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʦ ʚʟʷʪʦ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʰʢʦʣʳ. ʇʦʜʛʦʪʦʚʠʣʠ 

ʬʦʪʦʤʘʪʝʨʠʘʣʳ. ʉʦʙʨʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʯʠʪʝʣʷʭ (ʌʀʆ, ʜʘʪʘ ʨʦʞʜʝʥʠʷ, 
ʩʪʘʞ ʨʘʙʦʪʳ, ʧʨʝʧʦʜʘʚʘʝʤʳʡ ʧʨʝʜʤʝʪ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʢʣʘʩʩʳ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʝʧʦʜʘʝʪ).  
3. ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ ʚʳʙʨʘʣʠ CMS Drupal. 

4. ɹʳʣ ʚʳʙʨʘʥ h ʘʙʣʦʥ Corporate Clean. ɹʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ 
ʣʦʛʦʪʠʧ ʠ ʠʢʦʥʢʘ ʩʘʡʪʘ.  

5. ʋʩʪʘʥʦʚʠʣʠ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʜʫʣʠ.(Webform, Fivestar, Date, 

Superfish, Views) 
6. ʈʘʟʨʘʙʦʪʘʣʠ ʪʠʧʳ ʤʘʪʝʨʠʘʣʦʚ: 

6.1. ʅʦʚʦʩʪʴ (ʪʠʧʳ ʧʦʣʝʡ: ʪʝʢʩʪ, ʧʦʣʥʳʡ ʪʝʢʩʪ ʩ ʘʥʦʥʩʦʤ, ʩʩʳʣʢʘ ʥʘ 
ʪʝʨʤʠʥ) 

6.2. ʉʩʳʣʢʘ (ʪʠʧʳ ʧʦʣʝʡ: ʩʩʳʣʢʘ, ʩʩʳʣʢʘ ʥʘ ʪʝʨʤʠʥ) 
6.3. ʃʠʯʥʘʷ ʢʘʨʪʦʯʢʘ ʩʦʪʨʫʜʥʠʢʘ (ʪʠʧʳ ʧʦʣʝʡ: ʠʟʦʙʨʘʞʝʥʠʝ, ʜʘʪʘ, 

ʩʩʳʣʢʘ ʥʘ ʪʝʨʤʠʥ, ʪʝʢʩʪ, ʮʝʣʦʝ ʯʠʩʣʦ) 
7. ɼʦʙʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʩʘʡʪ. 

8. ʈʘʟʨʘʙʦʪʘʣʠ ʧʫʥʢʪʳ ʤʝʥʶ: ʥʦʚʦʩʪʠ, ʦ ʥʘʩ, ʫʯʝʥʠʢʘʤ, ʨʘʟʥʦʝ, 
ʬʦʪʦʛʘʣʝʨʝʷ. 

9. ʈʘʟʨʘʙʦʪʘʣʠ ʩʣʦʚʘʨʠ ʪʘʢʩʦʥʦʤʠʠ.  
9.1. ɼʠʩʮʠʧʣʠʥʘ(ɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʙʠʦʣʦʛʠʷ, ʛʝʦʛʨʘʬʠʷ, ʀɿʆ, 

ʠʥʬʦʨʤʘʪʠʢʘ, ʠʩʪʦʨʠʷ ʠ ʦʙʱʝʩʪʚʦʟʥʘʥʠʝ, ʤʘʪʝʤʘʪʠʢʘ, ʤʫʟʳʢʘ, ʥʘʯʘʣʴʥʘʷ 
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ʰʢʦʣʘ, ʆɹɾ, ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ ʣʠʪʝʨʘʪʫʨʘ, ʪʝʭʥʦʣʦʛʠʷ, ʬʠʟʠʢʘ, ʬʠʟʠʯʝʩʢʘʷ 
ʢʫʣʴʪʫʨʘ, ʬʨʘʥʮʫʟʩʢʠʡ ʷʟʳʢ, ʭʠʤʠʷ, ʯʝʨʯʝʥʠʝ) 

9.2. ɼʣʷ ʢʦʛʦ (ɸʜʤʠʥʠʩʪʨʘʮʠʷ, ʨʦʜʠʪʝʣʠ, ʫʯʝʥʠʢ, ʫʯʠʪʝʣʴ) 
10. ʉʨʘʚʥʠʣʠ ʦʬʠʮʠʘʣʴʥʳʡ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʘʡʪ ʧʦ ʢʨʠʪʝʨʠʷʤ 

ʢʘʯʝʩʪʚʘ, ʚʳʜʝʣʝʥʥʳʤ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ. 
 

ɺʳʚʦʜʳ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 
1. ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʜʣʷ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ 

ʄɹʆʋ ʉʆʐ ˉ80. [7] 
2.ɺ ʭʦʜʝ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ ʩʘʡʪʦʚ (ʦʬʠʮʠʘʣʴʥʦʛʦ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ) 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ,ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʨʪʘʣ ʧʦ ʢʘʯʝʩʪʚʫ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 
ʧʨʝʚʦʩʭʦʜʠʪ ʦʬʠʮʠʘʣʴʥʳʡ. 

3.ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʧʦʣʫʯʠʣʦʩʴ ʩʦʟʜʘʪʴ ʢʘʨʪʫ ʩʘʡʪʘ ʠ ʥʝ ʩʤʦʛʣʠ 
ʜʦʙʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ɸ ʪʘʢʞʝ ʥʝ ʫʩʧʝʣʠ 

ʥʘʩʪʨʦʠʪʴ ʧʦʠʩʢ ʥʘ ʩʘʡʪʝ.  
ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʨʪʘʣ ʙʫʜʝʪ ʜʦʨʘʙʦʪʘʥ ʠ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʄɹʆʋ ʉʆʐ ˉ80 , ʢʘʢ ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ. ʊʘʢ ʞʝ 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʚʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʦʙʥʦʚʣʷʪʴ 
ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʠʩʧʨʘʚʠʪʴ ʚʩʝ ʥʝʜʦʯʝʪʳ, ʜʦʧʫʱʝʥʥʳʡ ʚʦ ʚʨʝʤʷ 

ʨʘʙʦʪʳ.  
ɹʀɹʃʀʆɻʈɸʌʀʏɽʉʂʀʁ ʉʇʀʉʆʂ 

 
1. ɹʝʣʴʯʫʩʦʚʘ ɸ. ɸ. çɺʳʷʚʣʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʰʢʦʣʴʥʳʭ ʩʘʡʪʦʚ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʥʢʫʨʩʦʚè. ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 
ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ: ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ. ˉ1, - 2008. - ʉ. 69-72 
2. ɼʠʥʝʨ ɸ. ʉ. çɺʳʙʦʨ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʝʙ-ʩʘʡʪʦʚè. ʊʚʦʨʯʝʩʪʚʦ 

ʤʦʣʦʜʳʭ: ʜʠʟʘʡʥ, ʨʝʢʣʘʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ // ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ 
XV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ 
ʘʩʧʠʨʘʥʪʦʚ ʧʦʜ ʨʝʜ. ʃ.ʄ. ɼʤʠʪʨʠʝʚʘ, - 2016. - ʉ. 101-104. 

3. ɼʦʤʥʠʯʘ ɸ.ɸ. çʇʨʠʥʮʠʧʳ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʩ 
ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ ʵʨʛʦʥʦʤʠʯʥʦʩʪʠè. ɺʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʡ ʞʫʨʥʘʣ 

ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ˉ2(49). ʊ.1, - 2011. - ʉ. 11-14 
4. ʂʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ Ucoz [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.ucoz.com/, ʩʚʦʙʦʜʥʳʡ (ʜʘʪʘ ʧʦʩʣʝʜʥʝʛʦ ʦʙʨʘʱʝʥʠʷ: 23-01-2017) 
5. ʂʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ Wix [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://ru.wix.com/, ʩʚʦʙʦʜʥʳʡ (ʜʘʪʘ ʧʦʩʣʝʜʥʝʛʦ ʦʙʨʘʱʝʥʠʷ: 23-01-2017) 

6.http://school80.3dn.ru 

7. http://it-bloknot.ru/kitnti/ 
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ʈɸɿʈɸɹʆʊʂɸ ʉɺɽʊʆɺʆɻʆ ɼʈɸʁɺɽʈɸ ʉ ʇʆʅʀɾɽʅʅʓʄ 

ʕʅɽʈɻʆʇʆʊʈɽɹɽʅʀɽʄ  

ʄʘʨʪʳʥʦʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ʩʪʫʜʝʥʪ, 

 ʇʦʟʜʝʝʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʫʯʝʙʥʳʡ ʤʘʩʪʝʨ I ʢʘʪʝʛʦʨʠʠ ʢʘʬʝʜʨʳ 

ʄɸʕ ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʩʚʝʱʝʥʠʷ ʥʝʢʦʝʛʦ ʦʙʲʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʰʝʥʘ ʛʦʪʦʚʳʤʠ ʨʝʰʝʥʠʷʤʠ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʛʦʪʦʚʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʙʝʟ ʧʦʪʝʨʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʢʦʤʬʦʨʪʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʢʨʫʞʘʶʱʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʵʢʦʥʦʤʠʪʴ ʜʦ 10% ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʦ 

ʚʳʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʦʩʚʝʱʝʥʠʷ. ɿʘ ʦʩʥʦʚʫ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣ ʚʟʷʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

PIC16F628, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠʥʮʠʧ ʜʠʥʘʤʠʯʝʩʢʦʡ ʠʥʜʠʢʘʮʠʠ, 

ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥ ʥʘ ʈʠʩ.1. ʇʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʫʜʝʤ ʧʨʦʚʦʜʠʪʴ 

ʚ ʧʨʦʛʨʘʤʤʝ Proteus.  

 

 

ʈʠʩ.1 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ 

ʩʭʝʤʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʠʧʘʤʠ ʣʦʛʠʢʠ.  

ɺʦ-ʧʝʨʚʳʭ, ʩʭʝʤʘ ʩ ʪʨʘʥʟʠʩʪʦʨʥʦʡ ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʦʡ, 

ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʨʝʟʠʩʪʦʨʘʤʠ, ʠ ʩʚʝʪʦʜʠʦʜʥʦʡ ʤʘʪʨʠʮʝʡ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʦʩʚʝʱʝʥʠʷ ʈʠʩ. 2. ʇʦʪʨʝʙʣʷʝʤʳʡ ʪʦʢ 65 ʤɸ, ʧʠʪʘʶʱʝʝ 

ʥʘʧʨʷʞʝʥʠʝ 5ɺ, ʥʘʛʨʫʟʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʠ ʪʠʧʘ ʪʨʘʥʟʠʩʪʦʨʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ.  
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ʈʠʩ. 3 
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ʈʠʩ.4 

ɺʦ-ʚʪʦʨʳʭ, ʩʭʝʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʤʠʢʨʦʩʭʝʤʝ ʜʝʰʠʬʨʘʪʦʨʘ 74141 

(ʂ155ʀɼ1). ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʜʝʰʠʬʨʘʪʦʨʘ ʥʝ ʙʦʣʝʝ 25 ʤɸ ʠ 65ʤɸ 

ʥʘʛʨʫʟʢʘ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ. ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 5 ɺ +/- 

5 % ʈʠʩ.3. 

ɺ-ʪʨʝʪʴʠʭ, ʉʭʝʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʰʠʬʨʘʪʦʨʘ 74ʅʉ154 

(ʂ155ʀɼ3). ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʜʝʰʠʬʨʘʪʦʨʘ ʥʝ ʙʦʣʝʝ 65 ʤɸ, ʙʝʟ ʫʯʝʪʘ 

ʩʪʘʙʠʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 5 ɺ +/- 5 %, ʈʠʩ.4. 

ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʩʭʝʤʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʟʠʩʪʦʨʳ, ʪ.ʢ. ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʢʣʶʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʢʦʤʤʫʪʘʮʠʠ 

ʩʣʦʞʥʦʡ ʥʘʛʨʫʟʢʠ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʨʪʦʚ ʩʪʦʠʪ ʩʯʠʪʘʪʴ 

ʜʝʰʠʬʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʦʨʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʤʦʱʥʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʠ 

ʪʨʘʥʟʠʩʪʦʨʥʳʭ ʢʘʩʢʘʜʦʚ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʫʜʦʙʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʝʤʣʝʤʳʤ ʨʘʙʦʯʠʤ ʜʠʘʧʘʟʦʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʤʫʪʘʮʠʠ ʙʦʣʝʝ ʤʦʱʥʳʭ ʚʠʜʦʚ 

ʥʘʛʨʫʟʦʢ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʝʰʠʬʨʘʪʦʨ 74ʅʉ154. 
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ʇɽʈʉʇɽʂʊʀɺʓ ɺʅɽɼʈɽʅʀʗ ERP-ʉʀʉʊɽʄ 
ʇʈɽɼʇʈʀʗʊʀʗʄʀ ʄɸʃʆɻʆ ɹʀɿʅɽʉɸ 

 
ʇʣʝʰʢʦʚʘ ʀʨʠʥʘ ʆʣʝʛʦʚʥʘ, ʤʘʛʠʩʪʨʘʥʪ ʥʘʧʨʘʚʣʝʥʠʝ çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʘʥʘʣʠʪʠʢʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʝʤè,  
ʂʫʰʝʚ ɺʘʜʠʤ ʆʣʝʛʦʚʠʯ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʙʠʟʥʝʩʝ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɺʳʩʰʝʡ ʰʢʦʣ r
ʵʢʦʥʦʤʠʢʠ 

 
ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚʥʝʜʨʝʥʠʝ ERP-ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ ʠʤʝʝʪ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʢ ʩʝʙʝ ʦʪʥʦʰʝʥʠʝ. ʉʫʱʝʩʪʚʫʶʪ ʫʩʧʝʰʥʳʝ 
ʧʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʢʣʘʩʩʘ ERP ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚʭʦʜʷʱʠʡ ʚ 

ʛʨʫʧʧʫ ʤʘʣʳʡ ʙʠʟʥʝʩ (ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʜʘʥʦ ʥʠʞʝ), ʥʦ 
ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʜʨʝʥʠʡ ʤʘʣʦ. ʉʣʦʞʠʣʦʩʴ ʩʪʝʨʝʦʪʠʧʥʦʝ ʤʥʝʥʠʝ, ʯʪʦ 

ʚʥʝʜʨʝʥʠʝ ERP-ʩʠʩʪʝʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʢʨʫʧʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʭʦʣʜʠʥʛʦʚ. ɺʝʥʜʦʨʳ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ERP-ʩʠʩʪʝʤ ʚ 
ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠ ʧʨʝʜʣʘʛʘʶʪ ʛʦʪʦʚʳʝ ERP-

ʧʨʦʜʫʢʪʳ, ʥʘʮʝʣʝʥʥʳʝ ʠʤʝʥʥʦ ʥʘ ʩʝʢʪʦʨ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʊʘʢʠʝ 
ʢʦʨʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʙʳʩʪʨʦʪʦʡ 

ʚʥʝʜʨʝʥʠʷ, ʧʨʦʩʪʦʪʦʡ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ. ERP-ʩʠʩʪʝʤʳ ʜʣʷ 
ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʦʙʣʘʜʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʝʤ ʞʝ ʧʝʨʝʯʥʝʤ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʯʪʦ ʠ ERP-ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʙʦʣʴʰʦʛʦ ʙʠʟʥʝʩʘ.  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʚʥʝʜʨʝʥʠʷ ERP-ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣ ʦʧʠʩʳʚʘʝʤʦʡ ʥʠʰʠ ʨʳʥʢʘ, 
ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʝʥʜʝʥʮʠʶ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ.  
ɼʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʧʨʠʥʷʪʦʛʦ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʇʦʥʷʪʠʝ ʤʘʣʳʡ ʙʠʟʥʝʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʥʷʪʠʷ ʤʠʢʨʦ 
ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ.  ʉʦʛʣʘʩʥʦ ʧ.1 ʯ.1 ʩʪ.4 209-ʌɿ çʆ 
ʨʘʟʚʠʪʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè ʚ ʢʘʪʝʛʦʨʠʶ ʤʠʢʨʦ ʧʨʝʜʧʨʠʷʪʠʡ ʚʭʦʜʷʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦ 
ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʜʦ 15 ʩʦʪʨʫʜʥʠʢʦʚ, ʚ ʢʘʪʝʛʦʨʠʶ ʤʘʣʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚʭʦʜʷʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʜʦ 100 
ʨʘʙʦʪʥʠʢʦʚ.  

ʉ 4 ʘʧʨʝʣʷ 2016 ʛʦʜʘ ʩʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 4 
ʘʧʨʝʣʷ 2016 ʛ. N 265 çʆ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʜʦʭʦʜʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ 
ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʦʭʦʜʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚ 

ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦ 
ʥʘʣʦʛʘʭ ʠ ʩʙʦʨʘʭ, ʩʫʤʤʠʨʫʝʤʦʛʦ ʧʦ ʚʩʝʤ ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʚʠʜʘʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʦ ʚʩʝʤ ʥʘʣʦʛʦʚʳʤ ʨʝʞʠʤʘʤ, ʜʣʷ 




