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XI I I  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʢʫʨʩʘ 

 

çʃʋʏʐɸʗ ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂɸʗ ʈɸɹʆʊɸ 2018è 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʢʫʨʩʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

1. ʎʝʣʴ ʢʦʥʢʫʨʩʘ ï ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʚ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʝ ʥʘʫʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʧʦʜʜʝʨʞʢʘ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʫʙʣʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʘʧʨʦʙʘʮʠʷ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ (ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

1) ɸʛʘʨʢʦʚʘ ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

2) ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

3) ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʣʠʪʝʨʘʪʫʨʳ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʌɻɹʆʋ ɺʆ 

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

4) ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫ-

ʶʱʠʡ ʢʘʬʝʜʨʦʡ çʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʙʠʟʥʝʩʝè ɺʳʩʰʝʡ ʰʢʦʣʳ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

5) ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

6) ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʠʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

7) ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦ-

ʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʌɻɹʆʋ ɺʆ çʅʦʚʦ-

ʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

8) ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩ-

ʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ  ɺʆ çʂʨʳʤʩʢʠʡ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

9) ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶ-

ʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

10) ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɸʆʋ 

ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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11) ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʝʡ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʩʝʢʪʦʨʦʤ ʋʨʘʣʴʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʬʠ-

ʣʠʘʣ) ʆʋʇ ɺʆ çɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡè  

12) ɻʝʪʤʘʥʩʢʘʷ ɽʣʝʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʦ-

ʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

13) ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʈʷʟʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè 

14) ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫ-

ʶʱʠʡ ʢʘʬʝʜʨʦʡ ʛʦʩʧʠʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ˉ2, ʌɹɻʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝ-

ʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

15) ʀʚʘʥʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜ.ʧʩʠʭʦʣ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʉʦ-

ʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶè ʌɻɹʆʋ ɺʆ çʂʘʣʫʞʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 

16) ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶ-

ʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

17) ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, ʅʆʋ 

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

18) ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ ʌɻʂʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʶʨʠʜʠʯʝʩʢʠʡ ʠʥ-

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

19) ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʩʠʭʦʣʦʛʠʠ ɽʨʝʚʘʥʩʢʦʛʦ ʵʢʦ-

ʥʦʤʠʢʦ-ʶʨʠʜʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

20) ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

21) ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʠʥʩʪʠʪʫʪʘ ʧʩʠʭʦʣʦʛʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜ-

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

22) ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘ-

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

23) ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

24) ʂʨʝʤʥʝʚʘ ʊʘʪʴʷʥʘ ʃʝʦʥʠʜʦʚʥʘ  ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

25) ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘ-

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

26) ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʢʘʬʝʜ-

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

27) ʂʫʨʣʝʥʷ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚ-

ʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ ʠʤ. ʅ.ɸ. ʏʠʥʘʢʘʣʘ ʉʠʙʠʨʩʢʦʛʦ ʦʪ-

ʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻɼ ʉʆ ʈɸʅ) 

28) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

29) ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʢʦʤʤʝʨʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʌɻɹʆʋ ɺʆ çʈʕʋ ʠʤ. ɻ. ɺ. ʇʣʝʭʘʥʦʚʘè  
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30) ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

ʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

31) ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

32) ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦ-

ʬʝʩʩʦʨ, ʨʫʢ. ʅʋʃ ʄʇʉ ʀʂʀʊ, ʌɻɸʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

33) ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. 

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

34) ʇʦʧʦʚʘ ʀʨʠʥʘ ɺʠʪʘʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɻʆʋ ɺʇʆ 

çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-

ɹʘʨʘʥʦʚʩʢʦʛʦè 

35) ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè  

36) ʈʫʢʘʚʠʰʥʠʢʦʚ ɺʠʢʪʦʨ ʉʪʝʧʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ, ʜʠʨʝʢʪʦʨ ʌɻɹʅʋ ɺʉʀʄʕʀ, ʟʘʚ. ʢʘʬʝʜʨʦʡ çʆʙʱʝʡ ʛʠʛʠʝʥʳè ʌɻɹʆʋ ɺʆ 

çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

37) ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩ-

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

38) ʋʜʫʪ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʠ ʣʝʯʝʙʥʦʡ ʨʘʙʦʪʝ, ʟʘʚʝʜʫʶʱʠʡ ʣʘ-

ʙʦʨʘʪʦʨʠʝʡ ʬʠʟʠʦʣʦʛʠʠ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʅʀʀʌʠʈʄ ʠʤ. ɽ.ɼ. 

ɻʦʣʴʜʙʝʨʛʘ ʊʦʤʩʢʦʛʦ ʅʀʄʎ. 

39) ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘ-

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

40) ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

41) ʐʚʝʮ ʀʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬ. ɹʠʦʬʠʟʠʢʠ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

42) ʖʨʦʚʘ ʂʩʝʥʠʷ ʀʛʦʨʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦ-

ʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ "ʄʦʩʢʦʚʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ɻʫʣʷʝʚ ɻ.ʖ. 
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ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʉʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ  ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʠʭ 
ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʦʥʥʦ-
ʛʦ ʠʩʯʠʩʣʝʥʠʷ. ɹʫʜʝʪ ʧʨʠʤʝʥʸʥ  ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʘʧʣʘʩʘ ʠ ʜʦʢʘʟʘʥʘ ʧʨʘʢʪʠʯʝʩʢʦʝ 
ʫʜʦʙʩʪʚʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ʃʤʷʰʞʛʴʞʪʤʧʛʙ:ʆʧʝʨʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ, ʩʠʣʘ ʪʦʢʘ, ʠʥʜʫʢʪʠʚʥʦʩʪʴ, ʸʤʢʦʩʪʴ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
ʃʘʧʣʘʩʘ, ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ, ʟʘʢʦʥ ʆʤʘ.    
 

CALCULATION OF ELECTRIC CIRCUITS WITH HELP OF LAPLACE TRANSFORMATIONS 
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Abstract: In this article you will learn how to solve differential equations systems, and solving certain types of 
equations by using operational calculus. The method of Laplace transformation will be applied in practice and 
the practical convenience of its use will be proved. 
Key words: Operational calculus, amperage, inductance, capacitance, Laplace transformations, Kirchhoff law, 
Ohm's law. 

 
ʆʧʝʨʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʩɹʷ ʧʨʠ ʨʝʰʝʥʠʠ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʢ ʨʝʰʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ɹʣʘʛʦ-
ʜʘʨʷ ʵʪʦʤʫ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʧʨʠʤʝʥʝʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ. 

ɻʣʘʚʥʘʷ ʠʜʝʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʘʥʘʣʦʛʠʯʥʘ ʠʜʝʝ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʷ ʯʠʩʝʣ, ʢʦʪʦʨʘʷ ʩʦ-
ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʝ ʩʚʦʜʠʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʦʧʝʨʘʮʠʶ ʢ ʙʦʣʝʝ ʧʨʦʩʪʦʡ. ʅʘʧʨʠʤʝʨ, ʧʨʝ-
ʦʙʨʘʟʫʝʪ ʫʤʥʦʞʝʥʠʝ ʚ ʩʣʦʞʝʥʠʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʯʠʩʣʠʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʦʤʥʦʞʠ-
ʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʪ ʣʦʛʘʨʠʬʤʳ ʦʪ ʩʦʤʥʦʞʠʪʝʣʝʡ, ʩʢʣʘʜʳʚʘʶʪ ʠʭ ʠ, ʥʘʢʦʥʝʮ, ʧʦʪʝʥʮʠʨʫʷ, ʥʘʭʦʜʷʪ ʠʩʢʦ-
ʤʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʦʧʝʨʘʮʠʷ ʫʤʥʦʞʝʥʠʷ ʩʦʤʥʦʞʠʪʝʣʝʡ ʟʘʤʝʥʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʦʡ 
ʦʧʝʨʘʮʠʝʡ ʩʣʦʞʝʥʠʷ ʣʦʛʘʨʠʬʤʦʚ. 

ɸʥʘʣʦʛʠʯʥʦ, ʦʧʝʨʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʩʚʦʜʠʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʦʧʝʨʘʮʠʠ ʪʘʢʠʝ, ʢʘʢ ʜʠʬʬʝʨʝʥʮʠ-
ʨʦʚʘʥʠʝ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʢ ʙʦʣʝʝ ʧʨʦʩʪʳʤ, ʫʤʥʦʞʝʥʠʶ ʠ ʜʝʣʝʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʜʠʬʬʝ-
ʨʝʥʮʠʘʣʴʥʳʭ ʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩʚʦʜʠʪʴʩʷ ʢ ʨʝʰʝʥʠʶ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

ʆʜʥʘʢʦ, ʦʧʝʨʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʘʧʣʘʩʘ. ʇʫʩʪʴ 
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Ὢὸ - ʢʦʤʧʣʝʢʩʥʦʟʥʘʯʥʘʷ ʬʫʥʢʮʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ὸ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʩʣʝʜʫʶʱʠʤ 
ʫʩʣʦʚʠʷʤ: 

1) Ὢὸʠʥʪʝʛʨʠʨʫʝʤʘ ʥʘ ʣʶʙʦʤ ʢʦʥʝʯʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʩʠ ὸ; 
2) ʧʨʠ ὸ π ʠ Ὢὸ π 
3) ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʧʦʩʪʦʷʥʥʳʝ ὓ πʠ Ὓ π, ʯʪʦ ȿὪὸȿ ὓὩ  
ʀʟʦʙʨʘʞʝʥʠʝʤ ʬʫʥʢʮʠʠ Ὢὸ ʧʦ ʃʘʧʣʘʩʫ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ Ὂὴʢʦʤʧʣʝʢʩʥʦʛʦʧʝʨʝʤʝʥʥʦʛʦ 

ὴ Ὓ Ὥ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʨʘʚʝʥʩʪʚʦʤ  

Ὂὴ ὪὸὩ Ὠὸ 

ʉʠʤʚʦʣʠʯʝʩʢʠ ʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

Ὢὸ Ὂὴ ʣʠʙʦ Ὢὸ Ὢὴ 
ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʜʘʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ. 

ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʚʦʡʩʪʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʘʧʣʘʩʘ. ʇʫʩʪʴ Ὢὸ Ὂὴ, Ὣὸ
Ὃὴ, ʠ ‌ȟ‍- ʧʦʩʪʦʷʥʥʳʝ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ: 

1)‌Ὢὸ ‍Ὣὸ ‌Ὂὴ ‍Ὃὴ. 

2) Ὢ‌ὸ Ὂ  

3) ɽʩʣʠ ʬʫʥʢʮʠʷὪὸʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷ 1, 2, ʠ 3 ʧʫʥʢʪʘ, ʪʦ 

Ὢὸ ὴὊὴ Ὢπ 
4) Ὂὴ ὸὪὸ 

5) ᷿ Ὢ†Ὠ†  

6) ɽʩʣʠ ᷿ ὊὼὨὼ  ʩʭʦʜʠʪʩʷ, ʪʦ ᷿ ὊὼὨὼ  

7) Ὡ Ὢὸ Ὂὴ ‌ 

8) Ὢὸ ‌ Ὡ Ὂὴ 

9) Ὂὴ Ὃzὴ ᷿Ὢ†Ὣὸ †Ὠ† 

ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʠʟ ʪʝʦʨʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʩ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʧʘʨʘʤʝʪ-
ʨʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ ʥʝʨʘʟʚʝʪʚʣʝʥʥʫʶ ʮʝʧʴ (ʨʠʩ. 2.1.) 

 
ʉʡʪ. 2.1. ʆʞʩʙʠʛʞʫʛʤʞʦʦʙʸ ʯʞʨʵ 

 
ʇʨʠʤʝʤ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ὒȟὙȟὅ, ʛʜʝ ὒ - ʠʥʜʫʢʪʠʚʥʦʩʪʴ;Ὑ - ʩʦʧʨʦʪʠʚʣʝʥʠʝ; ὅ - ʸʤʢʦʩʪʴ 

ʮʝʧʠ;Ὗὸ - ʥʘʧʨʷʞʝʥʠʝ, ʧʨʠʣʦʞʝʥʥʦʝ ʢ ʮʝʧʠ; Ὥπ - ʥʘʯʘʣʴʥʳʡ ʪʦʢ; Ὗ π - ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 
ʸʤʢʦʩʪʠ ὅʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; Ὥὸ- ʚʝʣʠʯʠʥʘ ʪʦʢʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʘ-
ʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʵʣʝʤʝʥʪʘʭ ʢʦʥʪʫʨʘ ʙʫʜʝʪ ʨʘʚʥʦ: 

ὒ ; Ὑ; ᷿ὭὨὸὟ π 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʂʠʨʭʛʦʬʘ ʩʫʤʤʘ ʧʘʜʝʥʠʡ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʵʣʝʤʝʥʪʘʭ ʢʦʥʪʫʨʘ 
ʨʘʚʥʘ ʥʘʧʨʷʞʝʥʠʶ, ʧʨʠʣʦʞʝʥʥʦʤʫ ʢ ʮʝʧʠ: 



»ÃÇÈ°Ï ½°ÃÇ½¾-̧ ÁÁ»µ´¾²°Âµ»ÌÁº°Ï À°±¾Â° 2018 13 

 

www.naukaip.ru 

Ὑ ὒ
ὨὭ

Ὠὸ

ρ

ὧ
ὭὨὸὟ π Ὗὸ 

 ʠʣʠ ʞʝ 

 Ὑ ὒ ᷿ὭὨὸὟὸ Ὗ π (2.1) 

ʕʪʦ ʫʨʘʚʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʜʘʥʥʦʡ ʮʝʧʠ. 
 ʇʫʩʪʴ Ὥὴ Ὥὸ; Ὗὴ Ὗὸ, 
ʪʦʛʜʘ  

 Ὥὸ ὴὭὴ Ὥπ; ᷿ ὭὸὨὸ  

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʠʟʦʙʨʘʞʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (2.1) ʧʨʠʤʝʪ ʚʠʜ: 

 Ὑ ὒὴὭὭπ Ὥ Ὗ  

ʀʣʠ 

 ὭὙ ὒ Ὗ ὒπ  (2.2) 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʮʝʧʠ ʚ ʦʧʝʨʘʪʦʨʥʦʡ ʬʦʨʤʝ. ʀʟ (2.2) ʧʦʣʫʯʘʝʤ 

 Ὥ  (2.3) 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʥʘʯʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ, ʥʘʭʦʜʠʤ Ὥὸ. ʌʦʨʤʫʣʘ (2.3) ʥʘʧʦʤʠʥʘʝʪ ʥʘʤ ʟʘʢʦʥ ʆʤʘ, 

ʧʨʠʯʝʤ, Ὑ ὒ ɟὴʠʛʨʘʝʪ ʨʦʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʇʦʵʪʦʤʫ ɟὴʥʘʟʳʚʘʝʪʩʷ ʦʧʝʨʘʪʦʨʥʳʤ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʝʤ. 

ɺ ʩʣʫʯʘʝ ʥʫʣʝʚʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʪ. ʝ. ʝʩʣʠ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠὭπ πʠ 
Ὗ π π, ʬʦʨʤʫʣʘ (2.3) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 Ὥὴ  (2.4) 

ʌʦʨʤʫʣʘ 2.4 ʦʩʪʘʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʦʡ ʠ ʜʣʷ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʩ ʥʫʣʝʚʳʤʠ 
ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʪ. ʝ. ʩ ʥʫʣʝʚʳʤʠ ʥʘʯʘʣʴʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʥʘ ʚʩʝʭ ʢʦʥʜʝʥʩʘʪʦʨʘʭ ʠ ʥʫʣʝʚʳ-

ʤʠ ʥʘʯʘʣʴʥʳʤʠ ʪʦʢʘʤʠ ʚʦ ʚʩʝʭ ʠʥʜʫʢʪʠʚʥʦʩʪʷʭ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ɟὴʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʚʠʜʫ ʩʣʝʜʫ-
ʶʱʝʝ. 

ʘ) ɽʩʣʠ ɟ ὴ ʠ ɟ ὴ - ʦʧʝʨʘʪʦʨʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʵʣʝ-
ʤʝʥʪʦʚ (ʨʠʩ. 2.2), ʪʦ ʦʙʱʝʝ ʦʧʝʨʘʪʦʨʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʫʜʝʪ ʨʘʚʥʦ: 

 ɟὴ ɟ ὴ ɟ ὴ (2.5) 
 

 
 

ʉʡʪ. 2.2. ʈʧʪʤʞʝʧʛʙʫʞʤʵʦʧʞ ʪʧʞʝʡʦʞʦʡʞ ʶʤʞʥʞʦʫʧʛ 
 
 

ʙ) ɼʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 2.3) ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʚʠʩʠʤʦʩʪʴ: 

  (2.6) 
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ʉʡʪ. 2.3. ʈʙʩʙʤʤʞʤʵʦʧʞ ʪʧʞʝʡʦʞʦʡʞ ʶʤʞʥʞʦʫʧʛ 

 
ɼʘʣʝʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʨʝʰʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʤʝʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʷ ʤʝ-

ʪʦʜ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ. 

ɿʘʜʘʯʘ ˉ1. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʦʢ Ὥὸʚ ʮʝʧʠ, ʩʦʜʝʨʞʘʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʠʥ-
ʜʫʢʪʠʚʥʦʩʪʴ ὒ ʠ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Ὑ, ʝʩʣʠ ʚ ʤʦʤʝʥʪ ὸ πʢ ʮʝʧʠ ʧʦʜʩʦʝʜʠʥʝʥʦ ʧʦʩʪʦʷʥʥʦʝ 
ʥʘʧʨʷʞʝʥʠʝ  

Ὗὸ Ὗπʠ ʥʘʯʘʣʴʥʦʛʦ ʪʦʢʘ ʚ ʮʝʧʠ ʥʝʪ, Ὥπ π. 

ʈʝʰʝʥʠʝ. ʋʨʘʚʥʝʥʠʝ ʜʘʥʥʦʡ ʮʝʧʠ ʠʤʝʝʪ ʚʠʜ ὒ Ὑ Ὗ 

ʇʫʩʪʴ Ὥὸ Ὥὴ. ʊʦʛʜʘ ʠʟʦʙʨʘʞʝʥʠʝ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʠʤʝʪ ʚʠʜ  

 ὒὴὭὭπ Ὑ   

ʀʣʠ 

 ὒὴὭὙ   

ʆʪʩʶʜʘ 

 Ὥ  

ʇʦ ʪʝʦʨʝʤʝ ʨʘʟʣʦʞʝʥʠʝ ʦʨʠʛʠʥʘʣ ʜʨʦʙʥʦ-ʨʘʮʠʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʩ ʧʨʦʩʪʳʤʠ ʢʦʨʥʷʤʠ ʨʘ-

ʚʝʥ: 

 В Ὡ  

ʛʜʝ ὴ- ʢʦʨʥʠ ʤʥʦʛʦʯʣʝʥʘ Ὂ ὴ. ʇʦʵʪʦʤʫ: 

 Ὥὸ
ᶻ
Ὡ Ὡ ρ Ὡ  

ʆʪ ʩʶʜʘ ʧʦʣʫʯʘʝʤ, ʯʪʦ Ὥὸ ρ Ὡ , ʧʨʠ ὸO ЊὭὸᴼ  - ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ. 

 ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ 1 ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʦʡ ʟʘʜʘʯʠ. 
 ɿʘʜʘʯʘ ˉ2. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʧʝʨʘʪʦʨʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʣʷ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʮʝʧʠ (ʨʠʩ. 2.4), 

ʝʩʣʠ Ὑ ρ ̨ ,̍ ˞ ˞ , ὒ . 
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ʉʡʪ. 2.4. ʉʙʠʛʞʫʛʤʞʦʦʙʸ ʯʞʨʵ 

 
 ʈʝʰʝʥʠʝ: 

ɟ
ᶻ

ɟ; 

ɟ ὴz ὒ; ɟ ; ɟ ; ɟ Ὑ. 

ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ, ʯʪʦ  

ɟ
ᶻ ᶻ

ᶻ
Ὑ, 

ɟ
ὴ ὒz ρ

ὴ ὒz ὴ ὴ
Ὑ
ςὴ τ

ὴὴ ψ
ρ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʧʝʨʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʦʣʝʟʥʦʡ 
ʬʫʥʢʮʠʝʡ. ɹʣʘʛʦʜʘʨʷ ʦʧʝʨʘʪʠʚʥʦʤʫ ʠʩʯʠʩʣʝʥʠʶ ʤʳ ʤʦʞʝʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ 
ʟʘʜʘʯ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ ʪʘʢ, ʢʘʢ ʜʘʥʥʳʡ ʚʠʜ ʠʩʯʠʩʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʚʦʜʠʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʦʧʝʨʘ-
ʮʠʠ ʢ ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʧʦʟʚʦʣʷʝʪ ʩʚʦʜʠʪʴ ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢ 
ʨʝʰʝʥʠʶ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 
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ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʤʘʛʠʩʪʨʘʥʪ 
ʌɻɹʆʋ ɺʆ çʂʦʤʩʦʤʦʣʴʩʢʠʡ-ʥʘ-ɸʤʫʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʢʦʥʮʝʧʮʠʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ 
ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʇʨʝʜʣʦʞʝʥ ʠ ʚʥʝʜʨʝʥ 
ʤʦʜʫʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʱʝʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʜʣʷ ʘʛʨʝʛʘʪʥʦ-ʩʙʦʨʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  
ʇʦʢʘʟʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʪʝʨʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʜʝʬʝʢʪʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ 
ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʝʬʝʢʪʦʚ.  
 

THE CONCEPT OF PREVENTION AND MAINTENANCE OF MANUFACTURING DEFECTS IN AN 
INDUSTRIAL PLANT 

 
Kotlyarov Valery Petrovich,  
Che Roman Bendyunovich 

 
Abstract: This article discusses the concept of loss reduction in the processes of prevention and maintenance 
of manufacturing defects in the industrial enterprise. A module of the general technical inspection information 
system for aggregate-assembly production was proposed and implemented.  Results are shown relative to the 
reduction of production losses. 
Key words: losses, manufacturing defects, warning system and support of production defects. 

 
ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʮʝʣʝʡ ʣʶʙʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ. ʇʦ-

ʪʝʨʠ ʩ ʧʦʟʠʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʦ ï ʣʶʙʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʩʦʟʜʘʸʪ ʮʝʥʥʦʩʪʠ ʜʣʷ 
ʧʦʪʨʝʙʠʪʝʣʷ, ʥʦ ʨʘʩʭʦʜʫʝʪ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘ ʦʜʥʠʤʠ ʠʟ ʢʣʶʯʝʚʳʭ ʚʠʜʦʚ ʧʦʪʝʨʴ ʷʚʣʷʶʪʩʷ ʜʝʬʝʢʪʳ. 
ɼʝʬʝʢʪʦʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʯʠʪʘʶʪ ʠʟʜʝʣʠʷ, ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʜʝʪʘʣʠ, ʘʛʨʝʛʘʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʙʦʪʳ ʠ 
ʜʨ., ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʢʘʯʝʩʪʚʫ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʘʤ, ʥʦʨʤʘʣʷʤ, ʯʝʨʪʝʞʘʤ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʤ 
ʫʩʣʦʚʠʷʤ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʠʰʴ 
ʧʦʩʣʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʭ ʠʩʧʨʘʚʣʝʥʠʝ [1]. 
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ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʜʝʬʝʢʪʳ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʝʜʫʶɦ ʠʭ ʧʦʪʝʨʴ: 
ï ʚʨʝʤʝʥʥʳʝ ʧʦʪʝʨʠ ʥʘ ʚʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʠ ʨʝʰʝʥʠʝ ʯʪʦ ʩ ʥʠʤ ʜʝʣʘʪʴ (ʠʩʧʨʘʚʣʷʪʴ ʠʣʠ 

ʫʪʠʣʠʟʠʨʦʚʘʪʴ); 
ï ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ ʠ ʜʦʨʘʙʦʪʢʫ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ; 
ï ʬʠʥʘʥʩʦʚʳʝ ʥʝʚʦʩʧʦʣʥʠʤʳʝ ʧʦʪʝʨʠ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʙʨʘʢʘ; 
ï ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ, ʩʣʦʞʥʦ ʧʦʜʜʘʶʪʩʷ ʠʩʧʨʘʚʣʝʥʠʶ. 
ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ ʦʪ ʜʝʬʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʘʥʠʪʴ, ʥʦ ʠ ʚʧʨʝʜʴ ʥʝ ʜʦʧʫʩʢʘʪʴ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʷʚʣʝʥʠʷ ʠ/ʠʣʠ ʨʘʟʚʠʪʠʷ ʜʝʬʝʢʪʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʯʠʥʳ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʝʬʝʢʪʦʚ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

ï ʥʘʣʘʜʠʪʴ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʦʙʣʶ-
ʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ï ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʦʯʥʳʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʫʯʝʪ ʜʝʬʝʢʪʦʚ; 
ï ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ; 
ï ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ ʫʯʝʪʘ ʧʦʪʝʨʴ ʦʪ ʜʝʬʝʢʪʦʚ. 
ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʚ ʮʝʭʘʭ ʘʛʨʝʛʘʪʥʦ-ʩʙʦʨʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ɸʉʇ) ʧʦʢʘʟʘʣ, ʯʪʦ 

ʦʥ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ: 
ï ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ; 
ï ʩʙʦʨʢʘ ʧʘʥʝʣʝʡ; 
ï ʦʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ; 
ï ʚʥʝ ʩʪʘʧʝʣʴʥʘʷ ʩʙʦʨʢʘ; 
ï ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ. 
ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʧʨʦʮʝʩʩʘʤʠ ʦʧʝʨʘʮʠ-

ʦʥʥʳʡ ʠ ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʦʙʱʝʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ï ʵʪʦ ʧʨʦʚʝʨʢʘ ʩʦ-
ʦʪʚʝʪʩʪʚʠʷ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʆʙʱʝʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 
ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʜʫʣʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʉ) çʆʙʱʝʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨè (ʆʊʆ).  ɼʘʥʥʳʡ ʤʦ-
ʜʫʣʴ  ʨʝʘʣʠʟʦʚʘʥ ʚ ʀʉ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʨʘʩʧʠ-
ʩʘʥʠʷ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʠʤʠ  ʮʝʭʘ,  ʪʘʢ ʢʘʢ  ʦʥʠ ʠʤʝʶʪ ʦʧʳʪ ʨʘʙʦʪʳ  ʚ ʜʘʥʥʦʡ ʩʠ-
ʩʪʝʤʝ (ʪʘʙʣ. 1), (ʨʠʩ. 1).  
 

ʋʙʚʤʡʯʙ 1 
ʇʨʡʪʙʦʡʞ ʨʧʝ ʨʩʧʯʞʪʪʧʛ ʥʧʝʬʤʸ  ʁʊ ʧʚʲʞʫʞʮʦʡʰʞʪʣʧʜʧ ʧʪʥʧʫʩʙ (ʇʋʇ)  

ˊʨ/ʨ ʈʧʝ ʨʩʧʯʞʪʪʴ ʧʚʲʞʫʞʮʦʡʰʞʪʣʧʜʧ 
ʧʪʥʧʫʩʙ   

 

ʇʨʡʪʙʦʡʞ ʨʧʝ ʨʩʧʯʞʪʪʙ 

1 ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ ʆʊʆ ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʙʦʨʢʠ ʘʛʨʝʛʘʪʘ ʤʘʩʪʝʨ ʩʦʟʜʘʝʪ ʚ ʀʉ ʦʙʲʝʢʪ ʦʙʱʝʪʝʭ-
ʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ 

2 ʅʘʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪʥʠ-
ʢʦʚ 

ʅʘʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʤ ʤʘʩʪʝʨʦʤ ʚ ʀʉ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʥʘ 
ʦʩʤʦʪʨ 

3 ʆʩʤʦʪʨ ʜʝʬʝʢʪʦʚ  ʆʩʤʦʪʨ ʥʘʟʥʘʯʝʥʥʳʤʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʦʙʲʝʢʪʘ ʦʩʤʦʪʨʘ 

4 ɿʘʧʠʩʴ ʜʝʬʝʢʪʦʚ ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʜʝʬʝʢʪʦʚ ʟʘʧʠʩʴ ʠʭ ʥʘ ʙʫʤʘʞʥʳʝ ʥʦʩʠʪʝʣʠ 

5 ɺʥʝʩʝʥʠʝ ʜʝʬʝʢʪʦʚ ʚ ʀʉ ɺʥʝʩʝʥʠʝ ʜʝʬʝʢʪʦʚ ʚ ʀʉ, ʧʨʠ ʧʦʤʦʱʠ ʪʝʨʤʠʥʘʣʘ ʠʣʠ ʇʂ 

6 ʇʝʯʘʪʴ ʚʝʜʦʤʦʩʪʠ ʇʝʯʘʪʴ  ʤʘʩʪʝʨʦʤ ʚʝʜʦʤʦʩʪʠ ʜʝʬʝʢʪʦʚ ʩ ʚʥʝʩʝʥʥʳʤʠ ʜʝʬʝʢʪʘʤʠ 

7 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʬʝʢʪʦʚ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʬʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʙʫʤʘʞʥʦʛʦ ʢʘʪʘʣʦʛʘ ʜʝʬʝʢʪʦʚ ʠ 
ʥʘʟʥʘʯʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʟʘʧʦʣʥʝʥʠʝ ʜʝʬʝʢʪʥʦʡ ʚʝʜʦʤʦʩʪʠ ʚʨʫʯʥʫʶ ʥʘ 
ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ 

8 ɺʳʜʘʯʘ ʟʘʜʘʥʠʷ ʥʘ ʫʩʪʨʘʥʝʥʠʝ 
ʜʝʬʝʢʪʦʚ 

ʂʩʝʨʦʢʦʧʠʷ ʜʝʬʝʢʪʥʦʡ ʚʝʜʦʤʦʩʪʠ ʠ ʚʳʜʘʯʘ ʠʩʧʦʣʥʠʪʝʣʷʤ 

9 ʆʧʦʚʝʱʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪʥʠ-
ʢʦʚ ʦ ʫʩʪʨʘʥʝʥʠʠ  

ʋʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʠ ʦʧʦʚʝʱʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʦ ʚʳʧʦʣʥʝ-
ʥʠʠ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʦʚ 

10 ʇʨʦʚʝʨʢʘ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʦʚ ʇʨʦʚʝʨʢʘ ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʫʩʪʨʘʥʝʥʠʷ 
ʜʝʬʝʢʪʦʚ ʧʦʜʧʠʩʴʶ ʚʝʜʦʤʦʩʪʠ 

11 ʉʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ ɺ ʧʦʩʣʝʜʥʠʡ ʜʝʥʴ ʤʝʩʷʮʘ ʧʝʨʝʥʦʩ ʜʘʥʥʳʭ ʚʨʫʯʥʫʶ ʠ ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʘ ʚ 
ʩʨʝʜʝ MS Office 
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ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 
ʧʨʦʙʣʝʤʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʦʙʱʝʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ 
(ʪʘʙʣ. 2). 

 
ʋʙʚʤʡʯʙ 2 

ʈʩʧʚʤʞʥʴ ʡ ʨʧʪʤʞʝʪʫʛʡʸ 

ˊʨ/ʨ ʈʩʧʚʤʞʥʙ ʈʧʪʤʞʝʪʫʛʡʸ 

1 ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝ-
ʥʠ ʧʨʦʮʝʩʩʘ ʫʩʪʨʘʥʝʥʠʷ ʜʝ-
ʬʝʢʪʦʚ. 

ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʦʩʤʦʪʨʘ  ʚ ʩʠʩʪʝʤʫ ʠʥʬʦʨʤʘʮʠʷ ʦ 
ʥʘʟʥʘʯʝʥʥʳʭ ʠʩʧʦʣʥʠʪʝʣʷʭ, ʥʘ ʢʘʢʦʤ ʵʪʘʧʝ ʥʘʭʦʜʠʪʩʷ ʦʩʤʦʪʨ, 
ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʬʝʢʪʦʚ ʥʝ ʜʦʩʪʫʧʥʘ, ʪʘʢ ʢʘʢ ʚ ʩʠʩʪʝʤʝ ʦʪ-
ʩʫʪʩʪʚʫʶʪ ʩʪʘʪʫʩʳ ʜʣʷ ʦʩʤʦʪʨʘ ʠ ʜʘʥʥʳʝ ʚʥʦʩʠʣʠʩʴ ʪʦʣʴʢʦ ʧʦ 
ʟʘʚʝʨʰʝʥʠʶ ʦʩʤʦʪʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʘʪʨʫʜʥʷʣʩʷ ʧʨʦʮʝʩʩ 
ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʮʝʩʩʘ 
ʦʩʤʦʪʨʘ. 

2 ʆʪʩʫʪʩʪʚʠʝ ʚ ʦʙʱʝʤ ʜʦʩʪʫʧʝ 
ʜʦʧʦʣʥʷʝʤʦʛʦ ʢʘʪʘʣʦʛʘ ʜʝ-
ʬʝʢʪʦʚ. 

ʅʘ ʧʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʝʬʝʢʪʦʚ ʟʘʪʨʘʯʠʚʘʣʦʩʴ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʢʘʢ ʢʘʪʘʣʦʛ ʜʝʬʝʢʪʦʚ ʙʳʣ ʪʦʣʴʢʦ ʚ 
ʙʫʤʘʞʥʦʤ ʚʠʜʝ ʠ ʦʙʥʦʚʣʷʣʩʷ ʚʨʫʯʥʫʶ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʋʊʂ 
(ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ). 

3 ʆʪʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 
ʜʝʬʝʢʪʘʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʫ-
ʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ. 

ʋʚʝʣʠʯʠʚʘʣʠʩʴ ʚʨʝʤʝʥʥʳʝ ʧʦʪʝʨʠ ʠ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝ-
ʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʠ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ 
ʚ ʮʝʣʦʤ. 

4 ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʨʫʯʥʫʶ ʢʣʘʩ-
ʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʜʝʬʝʢʪ. 

ʋʚʝʣʠʯʠʚʘʣʠʩʴ ʚʨʝʤʝʥʥʳʝ ʧʦʪʝʨʠ ʠ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝ-
ʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʠ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ 
ʚ ʮʝʣʦʤ. 

5 ʇʦʪʝʨʷ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʙʦʪʥʠ-
ʢʦʤ ʜʝʬʝʢʪʥʦʡ ʚʝʜʦʤʦʩʪʠ. 

ʇʨʠ ʧʦʪʝʨʝ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʙʦʪʥʠʢʦʤ ʜʝʬʝʢʪʥʦʡ ʚʝʜʦʤʦʩʪʠ 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʪʦʨʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʦʮʝʩʩ ʟʘʧʦʣʥʝʥʠʷ ʚʝʜʦ-
ʤʦʩʪʠ ʚʨʫʯʥʫʶ. 

6 ʇʦʪʝʨʷ ʠʩʧʦʣʥʠʪʝʣʝʤ ʩʚʦʝʡ 
ʢʦʧʠʠ ʜʝʬʝʢʪʥʦʡ ʚʝʜʦʤʦʩʪʠ. 

ʇʨʠ ʧʦʪʝʨʝ ʠʩʧʦʣʥʠʪʝʣʝʤ ʩʚʦʝʡ ʢʦʧʠʠ ʜʝʬʝʢʪʥʦʡ ʚʝʜʦʤʦʩʪʠ 
ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʚʦʝʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʟʘ ʠʥʬʦʨʤʘ-
ʮʠʝʡ ʦ ʥʘʟʥʘʯʝʥʥʳʭ ʟʘʜʘʥʠʷʭ. 

7 ʆʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝ-
ʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘ-
ʮʠʠ ʧʦ ʟʘʚʝʨʰʝʥʥʳʤ ʦʩʤʦʪ-
ʨʘʤ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 
ʘʨʭʠʚʝ. 

ʆʪʯʝʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ MS Office, ʜʘʥʥʳʝ ʚʥʦʩʠʣʠʩʴ ʚ 
ʧʦʩʣʝʜʥʠʡ ʜʝʥʴ ʤʝʩʷʮʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ. ʆʪʩʫʪʩʪʚʠʝ ʜʦʩʪʫʧʘ ʢ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʘʭ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 
ʚʨʝʤʝʥʠ ʠ ʥʝ ʧʦʟʚʦʣʷʣʘ ʦʧʝʨʘʪʠʚʥʦ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʧʨʝʜʫ-
ʧʨʝʞʜʘʶʱʠʝ ʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʚ ʚʦʧʨʦʩʘʭ ʢʘʯʝ-
ʩʪʚʘ. 

 
ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʮʝʩʩʦʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝ-

ʥʠʷ ʜʝʬʝʢʪʦʚ, ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 
ʤʦʜʫʣʷ ʀʉ çʆʙʱʝʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʙʶʨʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷè (ʆʊʆ ɹʊʂ) ʩʥʠʞʘʶʱʝʛʦ ʧʦʪʝʨʠ ʦʪ 
ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʘʙʣ. 3), (ʨʠʩ. 2).  

ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʜʫʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʆʊʆ 
ɹʊʂè ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʦʜʠʥ ʘʛʨʝʛʘʪ  ʠʟʜʝʣʠʷ (ʪʘʙʣ. 4). 
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ʋʙʚʤʡʯʙ 3 
ʇʨʡʪʙʦʡʞ ʨʧʝ ʨʩʧʯʞʪʪʧʛ ʩʙʚʧʫʴ ʙʛʫʧʥʙʫʡʠʡʩʧʛʙʦʦʧʜʧ  ʥʧʝʬʤʸ  ʁʊ çʇʋʇ ɺʋʃè 

ˊʨ/ʨ ʈʧʝ ʨʩʧʯʞʪʪʴ  ʇʨʡʪʙʦʡʞ ʨʩʧʯʞʪʪʙ 

1 ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ 
ʆʊʆ ɹʊʂ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʙʦʨʢʠ ʘʛʨʝʛʘʪʘ ʤʘʩʪʝʨ ʩʦʟʜʘʝʪ ʚ ʀʉ ʦʙʲʝʢʪ ʦʙʱʝ-
ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʧʨʠ ʵʪʦʤ ʟʘʧʦʣʥʷʷ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ 
ʦʙʲʝʢʪʝ. 

2 ʅʘʟʥʘʯʝʥʠʝ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʨʘʙʦʪʥʠ-
ʢʦʚ. 

ʅʘʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʤ ʤʘʩʪʝʨʦʤ ʚ ʀʉ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʥʘ 
ʦʩʤʦʪʨ. 

3 ʆʩʤʦʪʨ ʜʝʬʝʢʪʦʚ.  ʂʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʥʠʢʠ ʧʨʠ ʧʦʤʦʱʠ ʤʦʙʠʣʴʥʦʛʦ ɸʈʄ ʠ ʵʥʜʦʩʢʦʧʘ 
ʧʨʦʚʦʜʷʪ ʦʩʤʦʪʨ. 

4 ɺʥʝʩʝʥʠʝ ʜʝʬʝʢʪʦʚ. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʜʝʬʝʢʪʦʚ ʠʭ ʚʥʦʩʷʪ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, 
ʧʨʦʠʟʚʦʜʷ ʧʨʠ ʵʪʦʤ ʬʦʪʦʬʠʢʮʩʘʮʠʶ ʜʝʬʝʢʪʦʚ. 

5 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝ-
ʬʝʢʪʦʚ. 

ʄʘʩʪʝʨ ʧʨʠ ʧʦʤʦʱʠ ʤʦʙʠʣʴʥʦʛʦ ɸʈʄ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʜʝʬʝʢʪʳ ʧʦ 
ʟʘʜʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠʩʧʦʣʴʟʫʷ ʵʣʝʢʪʨʦʥʥʳʡ ʢʘʪʘʣʦʛ ʜʝʬʝʢʪʦʚ, ʫʢʘ-
ʟʳʚʘʝʪ ʤʝʨʳ ʫʩʪʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ ʜʝʬʝʢʪʦʚ. 

6 ɺʳʜʘʯʘ ʟʘʜʘʥʠʷ ʥʘ 
ʫʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢ-
ʪʦʚ. 

ʄʘʩʪʝʨ ʨʘʩʧʝʯʘʪʳʚʘʝʪ ʠ ʚʳʜʘʸʪ ʟʘʜʘʥʠʝ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʜʣʷ 
ʢʘʞʜʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʦʪʜʝʣʴʥʦ. 

7 ʇʦʜʪʚʝʨʞʜʝʥʠʷ 
ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢ-
ʪʦʚ.  

ʀʩʧʦʣʥʠʪʝʣʠ ʫʩʪʨʘʥʷʶʪ ʚʳʷʚʣʝʥʥʳʝ ʜʝʬʝʢʪʳ, ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʫʩʪʨʘ-
ʥʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠʩʧʦʣʥʠʪʝʣʴ ʩʢʘʥʠʨʫʝʪ ʧʨʠ ʧʦʤʦʱʠ ʪʝʨʤʠʥʘʣʘ 
ʰʪʨʠʭ-ʢʦʜ ʥʘ ʚʜrʘʥʥʦʤ ʨʘʥʝʝ ʟʘʜʘʥʠʠ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʩʪʨʘʥʝʥʠʝ 
ʜʝʬʝʢʪʦʚ ʧʨʠʢʣʘʜʳʚʘʥʠʝʤ ʧʨʦʧʫʩʢʘ ʢ ʩʯʠʪʳʚʘʪʝʣʶ ʥʘ ʪʝʨʤʠʥʘʣʝ. 

8 ʇʨʦʚʝʨʢʘ ʫʩʪʨʘʥʝ-
ʥʠʷ ʜʝʬʝʢʪʦʚ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʥʠʢʠ ʧʨʦʚʝʨʷʶʪ ʫʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʠ ʧʨʠ ʧʦʤʦ-
ʱʠ ʤʦʙʠʣʴʥʦʛʦ ɸʈʄ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʣʠ ʦʪʤʝʥʷʶʪ ʫʩʪʨʘʥʝʥʠʝ. ɽʩʣʠ 
ʫʩʪʨʘʥʝʥʠʝ ʚʩʝʭ ʜʝʬʝʢʪʦʚ ʧʦʜʪʚʝʨʞʜʝʥʦ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʙʦʪʥʠʢʦʤ 
ʩʪʘʪʫʩ ʦʙʲʝʢʪʘ ʆʊʆ ɹʊʂ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʠʪʩʷ ʜʦ çʆʩʤʦʪʨ ʟʘ-
ʚʝʨʰʝʥè. ɽʩʣʠ ʫʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʦʪʤʝʥʝʥʦ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʙʦʪʥʠ-
ʢʦʤ, ʪʦ ʤʘʩʪʝʨʫ ʥʝʦʙʭʦʜʠʤʦ ʩʥʦʚʘ ʚʥʝʩʪʠ ʤʝʪʦʜʳ ʫʩʪʨʘʥʝʥʠʷ ʠ ʧʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʤʝʥʠʪʴ ʠʩʧʦʣʥʠʪʝʣʷ, ʢʦʥʪʨʦʣʴʥʳʡ ʤʘʩʪʝʨ ʧʨʠʩʚʘʠ-
ʚʘʝʪ ʩʪʘʪʫʩ çʋʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʧʦʜʛʦʪʦʚʢʝè ʠ ʠʩ-
ʧʦʣʥʠʪʝʣʷʤ ʚʳʜʘʝʪʩʷ ʥʦʚʦʝ ʟʘʜʘʥʠʝ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʧʨʝʜʲʷʚʣʝʥʠʠ 
ʫʩʪʨʘʥʝʥʠʷ ʦʙʲʝʢʪʫ ʆʊʆ ɹʊʂ ʧʨʠʩʚʘʠʚʘʝʪʩʷ çʇʨʝʜʲʷʚʣʝʥʠʝ ʫʩʪʨʘʥʝ-
ʥʠʷ ʧʨʠ ʧʦʚʪʦʨʥʦʡ ʧʦʜʛʦʪʦʚʢʝè. ʉʪʘʪʫʩʳ çʋʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ ʧʨʠ 
ʧʦʚʪʦʨʥʦʡ ʧʦʜʛʦʪʦʚʢʝè ʠ çʇʨʝʜʲʷʚʣʝʥʠʝ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠ ʧʦʚʪʦʨʥʦʡ 
ʧʦʜʛʦʪʦʚʢʝè ʚ ʩʠʩʪʝʤʝ ʚʳʜʝʣʷʶʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʪʘʢ ʦʥʠ ʪʨʝʙʫʶʪ 
ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ. 

9 ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪ-
ʯʝʪʦʚ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ 
ʜʝʡʩʪʚʠʡ ʚ ʚʦʧʨʦʩʘʭ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʝ ʦʙʱʝʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʪʘʢ 
ʞʝ ʜʦʩʪʫʧʥʳ ʚ ʚʠʜʝ ʦʪʯʝʪʦʚ ʚ ʩʠʩʪʝʤʝ 

10 ʇʝʯʘʪʴ ʜʝʬʝʢʪʥʦʡ 
ʚʝʜʦʤʦʩʪʠ. 

ɼʦʢʫʤʝʥʪ çɼʝʬʝʢʪʥʘʷ ʚʝʜʦʤʦʩʪʴè ʟʘʧʦʣʥʷʝʪʩʷ ʜʘʥʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ 
ʦʙʝɦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʩʪʘʪʫʩʘ 
çʆʩʤʦʪʨ ʟʘʚʝʨʰʝʥè, ʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʚ ʟʘʧʦʣʥʝʥʥʦʤ ʚʠʜʝ ʜʦʩʪʫʧʝʥ 
ʜʣʷ ʧʝʯʘʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 
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ʋʙʚʤʡʯʙ 4 
ʇʯʞʦʣʙ ʨʩʧʞʣʫʙ 

ˉʧ/ʧ ʂʨʠʪʝʨʠʠ ʀʟʤʝʥʝʥʠʝ 

1 ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʧʝʨʘʮʠʡ -26% 

2 ʉʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ -1% 

3 ʉʦʢʨʘʱʝʥʠʝ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ -5% 

4 ʉʥʠʞʝʥʠʝ ʪʨʫʜʦʝʤʢʦʩʪʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ -5% 

5 ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʟʘʥʷʪʦʩʪʠ ʣʠʥʝʡʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʦʩʤʦʪʨʦʚ ʠ ʦʬʦʨʤʣʝʥʠʠ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

-40% 

6 ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʧʨʠ ʢʦʥʪʨʦʣʝ -22% 

7 ʉʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʥʳʭ ʜʘʥʥʳʭ -95% 

8 ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʪʳʩ. ʨʫʙ. 1 014 

 
 

ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
 

1 ʇʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ 7 ʚʠʜʦʚ ʧʦʪʝʨʴ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ] URL: http://www.leaninfo.ru/2012/11/02/prichinyi-i-posledstviya-7-vidov-poter/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
15.01.2018). 
  



24 »ÃÇÈ°Ï ½°ÃÇ½¾-̧ ÁÁ»µ´¾²°Âµ»ÌÁº°Ï À°±¾Â° 2018 

 

XIII ¼ÕÖÔãÝÐàÞÔÝëÙ ÝÐãçÝÞ-ßàÐÚâØçÕáÚØÙ ÚÞÝÚãàá  | ¼Æ½Á ¦½°Ãº° ¸ ¿À¾Á²µÉµ½¸µ« 

Ã´º 531.383-11:681.7 

¼¾´µ»¸À¾²°½¸µ Âµ¼¿µÀ°ÂÃÀ½ËÅ ¿¾»µ¹ 
±»¾º° ¸·¼µÀµ½¸Ï Ã³»¾²ËÅ Áº¾À¾ÁÂµ¹ 
½° ²¾»¾º¾½½¾-¾¿Â¸ÇµÁº¸Å ³¸À¾Áº¾¿°Å 
¿À¸ À°·»¸Ç½ËÅ Âµ¿»¾²ËÅ Àµ¶¸¼°Å 
ÍºÁ¿»Ã°Â°Æ¸¸ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʢ.ʪ.ʥ., ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  

ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  
ʌɻɹʋʅ - ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʪʦʯʥʦʡ ʤʝʭʘʥʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʈɸʅ, ʛ. ʉʘʨʘʪʦʚ 

ʆʆʆ ʅʇʇ "ɸʥʪʘʨʝʩ", ʛ. ʉʘʨʘʪʦʚ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʪʘʚʷʪʩʷ ʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 
ʤʦʜʝʣʠ, ʨʘʩʯʝʪ, ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʪʨʝʭʤʝʨʥʳʭ, ʥʝʦʜʥʦʨʦʜʥʳʭ, ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 
ʧʦʣʝʡ ɹʣʦʢʘ ʀʟʤʝʨʝʥʠʷ ʋʛʣʦʚʳʭ ʉʢʦʨʦʩʪʝʡ (ɹʀʋʉ), ʩʦʜʝʨʞʘʱʝʛʦ ʪʨʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʛʠʨʦʩʢʦʧʘ, 
ʪʨʠ ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʳ, ʢʦʨʧʫʩ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʧʣʦʚʳʭ ʨʝʞʠʤʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʡ ʛʠʨʦʩʢʦʧ, ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʤʝ-
ʪʦʜ ʵʣʝʤʝʥʪʘʨʥʳʭ ʙʘʣʘʥʩʦʚ 
 

MODELING THE TEMPERATURE FIELDS OF THE BLOCK MEASUREMENTS ANGULAR VELOCITIES 
ON FIBER OPTIC GYROSCOPES FOR VARIOUS THERMAL OPERATION MODES 

 
Pankratov Vladimir Mikhailovich, 

Golikov Aleksey Viktorovich, 
Golikova Olga Vasilievna, 

Efremov Maksim Vladimirovich 

 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʙʣʦʢ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʨʘʟʨʘʙʦʪʢʠ ʆʆʆ 

ʅʇʇ "ɸʥʪʘʨʝʩ" ʛ. ʉʘʨʘʪʦʚ [1]. ʇʨʠ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʣʴʥʦʡ 
ʢʦʥʩʪʨʫʢʮʠʠ ʙʣʦʢʘ (ʨʠʩ. 1) ʢ ʝʛʦ ʪʝʧʣʦʚʦʡ (ʨʠʩ. 2) ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ [1,2] ʚʠʜʘ (1.1).  

ʇʨʠʙʦʨ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ. ɺ ʩʦʩʪʘʚ ʵʪʠʭ ʢʘʥʘʣʦʚ ʚʭʦʜʷʪ  ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 
ʵʣʝʤʝʥʪʳ - ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʛʠʨʦʩʢʦʧʳ (ɺʆɻ) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʣʝʢʪʨʦʥʠʢʦʡ ʠ ʠʩʪʦʯʥʠʢʦʤ ʧʠ-
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ʪʘʥʠʷ. 
 

 

 
 

ʉʡʪ.1. ʇʚʲʡʢ ʛʡʝ, ʣʧʥʨʧʦʧʛʣʙ ʡ ʶʤʞʥʞʦʫʴ ʨʩʡʚʧʩʙ ɺʁʌʊ 
1 ð ɺʁʌʊ ʛ ʪʞʰʞʦʡʡ; 2 ð ʚʤʧʣ ʶʤʞʣʫʩʧʦʡʣʡ; 3 ð ʧʚʲʡʢ ʛʡʝ; 4 - ɻʇɼ 

 
ʆʩʥʦʚʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ɹʀʋʉ ʩʣʫʞʠʪ ʤʝʪʦʜ "ʵʣʝʤʝʥʪʘʨʥʳʭ ʙʘ-

ʣʘʥʩʦʚ" [1]: 
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ʛʜʝ: )(tTi , )( ttTi D+ , ci (i = 1,é,M) - ʪʝʤʧʝʨʘʪʫʨʳ i-ʛʦ ʵʣʝʤʝʥʪʘ ʚ ʥʘʩʪʦʷʱʠʡ ʠ ʧʦʩʣʝʜʫʶʱʠʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʝʛʦ ʪʝʧʣʦʝʤʢʦʩʪʴ; qij - ʪʝʨʤʦʧʨʦʚʦʜʠʤʦʩʪʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ i,j (j=1,é,N); qic - ʪʝʨ-

ʤʦʧʨʦʚʦʜʠʤʦʩʪʴ ʤʝʞʜʫ i-ʤ ʵʣʝʤʝʥʪʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ; ʩiT - ʪʝʤʧʝʨʘʪʫʨʘ ʩʨʝʜʳ; iQ - ʤʦʱʥʦʩʪʴ 

ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ; M - ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ; N - ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʪʝʧʣʦʚʦʡ ʢʦʥʪʘʢʪ ʩ i-ʤ 

ʵʣʝʤʝʥʪʦʤ; tD- h ʘʛ ʨʘʩʯʝʪʘ. 

 
ʊʝʧʣʦʚʘʷ ʤʦʜʝʣʴ ʩʦʟʜʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ [1,2], ʘ ʪʘʢʞʝ ʩ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ɹʀʋʉ, ʢʘʞʜʳʡ ʠʟ ʫʟʣʦʚ ʢʦʪʦʨʦʛʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ 
ʦʙʲʝʤʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʨʤʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʫʟʣʘ ɹʀʋʉ ʠʣʠ ʝʛʦ ʯʘʩʪʠ. 

ʊʝʧʣʦʚʘʷ ʤʦʜʝʣʴ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2. 

1 

2 

3 
4 

2 
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ʉʡʪ. 2.  ʇʪʦʧʛʦʴʞ ʬʠʤʴ ʡ ʫʞʨʤʧʛʙʸ ʥʧʝʞʤʵ ɺʁʌʊ ʪ ʩʙʠʚʡʞʦʡʞʥ ʦʙ ʧʚʳʞʥʴ: 
I (1-25) ðʨʤʙʫʙ 1; II (26-50) ð ʨʤʙʫʙ 2; III (51-75) ð ʨʤʙʫʙ 3;  IV (76) ð ʧʪʦʧʛʙʦʡʞ;   V (77,78) ð ʪʫʧʢʣʡ 
ʫʞʨʤʧʧʫʛʧʝʙ (ʦʡʠ,ʛʞʩʮ);   VI (79) ð ʁ ʤʞʥʞʦʫ ʍʈʊ; VII (80) ð ʡʪʫʧʰʦʡʣʡ ʨʡʫʙʦʡʸ; VIII (81) ðʨʤʙʪʫʡʦʙ 
ʩʙʝʡʙʫʧʩʙ 1;  IX (82) ð ʨʤʙʪʫʡʦʙ ʩʙʝʡʙʫʧʩʙ 2;    X (83) ð ʝʞʩʟʙʫʞʤʵ; XI (84) ð ʜʡʩʧʪʣʧʨ 1;  XII (85) ð 
ʣʩʴʣɦʙ 1; XIII (86) ð ʜʡʩʧʪʣʧʨ 2; XIV (87) ð ʣʩʴʱʣʙ 2; XV (88) ð ʜʡʩʧʪʣʧʨ 3;    XVI (89) ð ʣʩʴʱʣʙ 3 ; 
XVII(90) ð ʣʧʩʨʬʪ;     ʋʊ -ʫʞʥʨʞʩʙʫʬʩʙ ʦʙʩʬʟʦʧʢ ʪʩʞʝʴ;  ʋʊV -ʫʞʥʨʞʩʙʫʬʩʙ ʛʦʬʫʩʞʦʦʞʢ ʪʩʞʝʴ;  ʋʋ -

ʫʞʥʨʞʩʙʫʬʩʙ ʫʞʩʥʧʨʤʙʫʴ;  
- ʫʞʨʤʧʛʴʞ ʪʛʸʠʡ ʥʞʟʝʬ ʧʚʳʞʥʙʥʡ;      - ʫʞʨʤʧʛʴʞ ʪʛʸʠʡ ʪʧ ʪʩʞʝʧʢ 

 
ɺ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʙʣʦʢʘ ʠ ʧʨʦʪʝʢʘʶʱʠʭ 

ʚ ʥʝʤ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʧʣʦʚʦʡ ʤʦʜʝʣʠ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʜʦʣʞʥʘ 
ʙʳʪʴ ʘʜʝʢʚʘʪʥʘ ʠʟʫʯʘʝʤʦʤʫ ʪʝʧʣʦʚʦʤʫ ʧʨʦʮʝʩʩʫ ʠ ʨʝʘʣʠʟʫʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʪʝʧʣʦʚʦʡ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʘʣʛʦʨʠʪʤʦʚ, ʘʥʘ-














































































































































































































































































































































































































