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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

25.11.2018 ʛ. 

XXII  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʉʆɺʈɽʄɽʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ: 

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ, ɼʆʉʊʀɾɽʅʀʗ ʀ ʀʅʅʆɺɸʎʀʀè 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

1. ʎʝʣʴ ʢʦʥʬʝʨʝʥʮʠʠ ï ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʚ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʝ 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 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  
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Ã´º 501 

Í»µºÂ¸²½Ë¹ ºÃÀÁ ¦¿À°²¸»Ì½Ëµ 
¼½¾³¾³À°½½¸º¸ ¸ ¸Å ¸·¾±À°¶µ½¸µ« 

±ÕáÕÔØÝÐ ¸àØÝÐ ³ÕÞàÓØÕÒÝÐ 
ʩʪʫʜʝʥʪ 

ʀɽʅʠʄ ʌɻɹʆʋ çʍɻʋ ʠʤ. ʅ.ʌ.ʂʘʪʘʥʦʚʘè 
 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʯʠʩʣʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʨʝʘʣʠʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʘ-
ʤʦʦʧʨʝʜʝʣʝʥʠʷ [1, ʩ. 130]. 

ɼʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚʳʙʦʨ ʧʨʦʬʠʣʴʥʳʭ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʦʚ ʩʦʩʪʘʚʣʷʝʪ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ. ʇʨʠ ʚʳʙʦʨʝ ʵʣʝʢʪʠʚʘ ʫʯʘʱʠʝʩʷ ʧʦʜʙʠʨʘʶʪ ʢʫʨʩ ʜʣʷ ʙʦʣʝʝ 
ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʧʨʠʦʨʠʪʝʪʦʚ, ʠʥʪʝʨʝʩʦʚ, ʩʢʣʦʥʥʦʩʪʝʡ. ʉʧʦʩʦʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦ-
ʩʪʝʡ. ʇʦʩʢʦʣʴʢʫ ʚʳʙʦʨ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʷʜ ʚʘʨʠʘʥʪʦʚ, ʪʦ ʩʠʩʪʝʤʘ ʵʣʝʢʪʠʚʥʳʭ ʢʫʨʩʦʚ ï ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ 
ʨʘʩʰʠʨʝʥʠʝ ʩʚʦʙʦʜʳ, ʚʘʨʠʘʪʠʚʥʦʩʪʠ h ʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1, ʩ. 131]. 

ɺ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʩʪʝʨʝʦʤʝʪʨʠʠ ʧʨʘʚʠʣʴʥʳʤ ʤʥʦʛʦʛʨʘʥʥʠʢʘʤ ʫʜʝʣʷʝʪʩʷ ʥʝ ʪʘʢ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ, 
ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʦʢʪʘʵʜʨ, ʠʢʦʩʘʵʜʨ, ʜʦʜʝʢʘʵʜʨ. ʇʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ 
ʇʣʘʪʦʥʦʚʳʤʠ ʪʝʣʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʟʘʥʠʤʘʶʪ ʚʠʜʥʦʝ ʤʝʩʪʦ ʚ ʬʠʣʦʩʦʬʩʢʦʡ ʢʘʨʪʠʥʝ ʤʠʨʘ, ʨʘʟʨʘʙʦ-
ʪʘʥʥʦʡ ʚʝʣʠʢʠʤ ʤʳʩʣʠʪʝʣʝʤ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʇʣʘʪʦʥʦʤ.  

ʇʣʘʪʦʥ ʩʯʠʪʘʣ, ʯʪʦ ʤʠʨ ʩʪʨʦʠʪʩʷ ʠʟ ʯʝʪʳʨʸʭ çʩʪʠʭʠʡè ï ʦʛʥʷ, ʟʝʤʣʠ, ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ, ʘ ʘʪʦʤʳ 
ʵʪʠʭ çʩʪʠʭʠʡè ʠʤʝʶʪ ʬʦʨʤʫ ʯʝʪʳʨʸʭ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ. ʊʝʪʨʘʵʜʨ ʦʣʠʮʝʪʚʦʨʷʣ ʦʛʦʥʴ, ʧʦ-
ʩʢʦʣʴʢʫ ʝʛʦ ʚʝʨʰʠʥʘ ʫʩʪʨʝʤʣʝʥʘ ʚʚʝʨʭ, ʢʘʢ ʫ ʨʘʟʛʦʨʝʚʰʝʛʦʩʷ ʧʣʘʤʝʥʠ; ʠʢʦʩʘʵʜʨ ï ʢʘʢ ʩʘʤʳʡ ʦʙʪʝʢʘʝ-
ʤʳʡ ï ʚʦʜʫ; ʢʫʙ ï ʩʘʤʘʷ ʫʩʪʦʡʯʠʚʘʷ ʠʟ ʬʠʛʫʨ ï ʟʝʤʣʶ, ʘ ʦʢʪʘʵʜʨ ï ʚʦʟʜʫʭ. ɺ ʥʘʰʝ ʚʨʝʤʷ ʵʪʫ ʩʠʩʪʝʤʫ 
ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʯʝʪʳʨʴʤʷ ʩʦʩʪʦʷʥʠʷʤʠ ʚʝʱʝʩʪʚʘ ï ʪʚʸʨʜʳʤ, ʞʠʜʢʠʤ, ʛʘʟʦʦʙʨʘʟʥʳʤ ʠ ʧʣʘʤʝʥʥʳʤ. 
ʇʷʪʳʡ ʤʥʦʛʦʛʨʘʥʥʠʢ ï ʜʦʜʝʢʘʵʜʨ ʩʠʤʚʦʣʠʟʠʨʦʚʘʣ ʚʝʩʴ ʤʠʨ ʠ ʧʦʯʠʪʘʣʩʷ ʛʣʘʚʥʝʡʰʠʤ.  

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʠʤʝʶʪ ʪʳʩʷʯʝʣʝʪʥʶʶ ʠʩʪʦʨʠʶ, ʩ ʜʨʫʛʦʡ ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʡ 
ʨʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ. ɻʣʫʙʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʥʝʡ ʧʦʣʫʯʝʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ: ɹ.ʅ. ɼʝʣʦʥʝ, 
ɸ.ɼ. ɸʣʝʢʩʘʥʜʨʦʚʳʤ, ɸ.ɺ. ʇʦʛʦʨʝʣʦʚʳʤ ʠ ʜʨ. ʊʝʦʨʠʷ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʝ 
ʪʦʣʴʢʦ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʛʝʦʤʝʪʨʠʠ, ʥʦ ʠ ʜʣʷ ʦʙʣʘʩʪʝʡ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ï 
ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʝʦʨʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨ. 

ɺ ʰʢʦʣʴʥʳʭ ʫʯʝʙʥʠʢʘʭ ʧʦ ʛʝʦʤʝʪʨʠʠ ʪʝʤʝ çʇʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠè ʦʪʚʦʜʠʪʩʷ ʚʩʝʛʦ ʦʜʠʥ 
ʧʫʥʢʪ, ʢʨʦʤʝ ʪʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 7-10. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ 
ʟʥʘʥʠʡ ʧʦ ʪʝʤʝ çʇʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠè ʧʨʝʜʣʘʛʘʝʪʩʷ ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ çʇʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥ-
ʥʠʢʠ ʠ ʠʭ ʠʟʦʙʨʘʞʝʥʠʝè, ʢʦʪʦʨʳʡ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ 11 ʢʣʘʩʩʘ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʫʯʨʝʞʜʝʥʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʬʠʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ. 

ʎʝʣʷʤʠ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʷʚʣʷʶʪʩʷ: 

- ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʧʦʤʦʱʴʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʦʠʩʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʨʘʚʠʣʴ-
ʥʳʤʠ ʤʥʦʛʦʛʨʘʥʥʠʢʘʤʠ ʠ ʠʭ ʟʥʘʯʝʥʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ; 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ çʇʨʘʚʠʣʴʥʳʝ 
ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʠ ʠʭ ʠʟʦʙʨʘʞʝʥʠʝè, ʧʨʝʜʩʪʘʚʣʝʥʳ ʮʝʣʠ ʢʫʨʩʘ, ʫʯʝʙʥʦ-ʪʝʤʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʝ-
ʨʝʯʝʥʴ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʥʦʛʦʛʨʘʥʥʠʢʠ, ʧʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠ, ʠʟʦʙʨʘʞʝʥʠʷ, ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ, ʧʨʦʝʢʪ, 
ʪʝʦʨʝʤʘ ʕʡʣʝʨʘ. 
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- ʧʦʢʘʟʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʟʥʘʥʠʡ: ʤʘʪʝʤʘʪʠʢʠ, ʠʩʪʦʨʠʠ, ʘʩʪʨʦʥʦʤʠʠ, ʭʠʤʠʠ, 
ʛʝʦʛʨʘʬʠʠ, ʙʠʦʣʦʛʠʠ. 

ɼʘʥʥʳʡ ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʧʠʪʘʥʠʶ ʯʫʚʩʪʚʘ ʢʨʘʩʦʪʳ ʤʘʪʝʤʘʪʠʢʠ ʟʘ ʩʯʝʪ ʰʠʨʦʢʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʞʠʚʦʧʠʩʠ, ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʤ ʠʩʢʫʩ-
ʩʪʚʝ. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʦʜʝʣʝʡ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʩʣʫʞʠʪ ʨʘʟʚʠʪʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘ-
ʞʝʥʠʷ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ. 

ʂʫʨʩ ʥʘʩʯʠʪʘʥ ʥʘ 20 ʯʘʩʦʚ, ʠʟ ʥʠʭ 4 ʯʘʩʘ ʦʪʚʦʜʠʪʩʷ ʥʘ ʟʘʱʠʪʫ ʩʚʦʝʛʦ ʧʨʦʝʢʪʘ, ʫʯʝʙʥʦ-
ʪʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʢʫʨʩʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʌʰʞʚʦʧ-ʫʞʥʙʫʡʰʞʪʣʡʢ ʨʤʙʦ ʶʤʞʣʫʡʛʦʧʜʧ ʣʬʩʪʙ çʈʩʙʛʡʤʵʦʴʞ ʥʦʧʜʧʜʩʙʦʦʡʣʡ ʡ ʡʮ ʡʠʧʚʩʙʟʞʦʡʞè 

ˉ ʧ/ʧ ʊʝʤʘ ʟʘʥʷʪʠʷ ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ 

1 ʀʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʥʦʛʦʛʨʘʥʥʠʢʘʭ 1 

2 ʄʥʦʛʦʛʨʘʥʥʠʢʠ. ʆʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ. 1 

3 ɺʳʧʫʢʣʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʠ ʠʭ ʩʚʦʡʩʪʚʘ. 1 

4 ʊʝʦʨʝʤʘ ʕʡʣʝʨʘ. 1 

5 ʇʨʠʤʝʥʝʥʠʝ ʪʝʦʨʝʤʳ ʕʡʣʝʨʘ ʢ ʨʝʰʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ. 1 

6 ʇʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠ. 2 

7 ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʷʪʠ ʪʠʧʦʚ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ 1 

8 ɺʳʯʠʩʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ 1 

9 ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ 1 

10 ʂʘʩʢʘʜʳ ʠʟ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ 1 

11 ʄʦʜʝʣʠ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ. 1 

12 ʉʠʤʤʝʪʨʠʷ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ. 2 

13 ʇʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʚʦʢʨʫʛ ʥʘʩ 1 

14 ʄʥʦʛʦʛʨʘʥʥʠʢʠ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 1 

15 ɿʘʱʠʪʘ ʧʨʦʝʢʪʦʚ 4 

ɺʩʝʛʦ 20 

 
ʂʫʨʩ çʇʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʠ ʠʭ ʠʟʦʙʨʘʞʝʥʠʝè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

- ʨʘʙʦʪʘ ʩ ʫʯʝʙʥʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ; 

- ʧʨʘʢʪʠʢʫʤ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʬʠʛʫʨ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʀʥʪʝʨʥʝʪʘ; 

- ʫʩʪʥʳʝ ʩʦʦʙʱʝʥʠʷ ʫʯʘʱʠʭʩʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʟʜʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʡ; 

- ʧʨʦʝʢʪʥʘʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ. 
ʅʘ ʵʣʝʢʪʠʚʥʦʤ ʢʫʨʩʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ.  
1. ɼʦʢʘʟʘʪʴ, ʯʪʦ ʠʟ ʚʦʩʴʤʠ ʚʝʨʰʠʥ ʢʫʙʘ ʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ ʚʳʙʨʘʪʴ ʯʝʪʳʨʝ ʚʝʨʰʠʥʳ ʪʘʢ, 

ʯʪʦʙʳ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʚʝʨʰʠʥʘʤʠ ʧʨʘʚʠʣʴʥʦʛʦ ʪʝʪʨʘʵʜʨʘ. ɺʳʯʠʩʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʪʘʢʦʛʦ ʪʝʪʨʘ-
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ʵʜʨʘ ʢ ʦʙʲʝʤʫ ʢʫʙʫ. ɺʳʯʠʩʣʠʪʴ ʪʘʢ ʞʝ ʦʙʲʝʤ ʬʠʛʫʨʳ, ʷʚʣʷʶʱʝʡʩʷ ʧʝʨʝʩʝʯʝʥʠʝʤ ʵʪʠʭ ʜʚʫʭ ʪʝʪʨʘʵʜ-

ʨʦʚ, ʠ ʦʙʲʝʤ ʬʠʛʫʨʳ, ʷʚʣʷʶʱʝʡʩʷ ʠʭ ʦʙʲʝʜʠʥʝʥʠʝʤ. (ʉʯʠʪʘʪʴ, ʯʪʦ ʜʣʠʥʘ ʨʝʙʨʘ ʢʫʙʘ ʨʘʚʥʘ ὥ). 
2. ʂʘʢʠʝ ʠʟ ʚʦʩʴʤʠ ʛʨʘʥʝʡ ʦʢʪʘʵʜʨʘ ʥʫʞʥʦ ʧʨʦʜʦʣʞʠʪʴ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚ ʧʝʨʝʩʝʯʝʥʠʠ ʯʝʪʳʨʝʭ 

ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʣʫʯʝʥʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʠ ʩʦʜʝʨʞʘʱʠʤʠ ʦʢʪʘʵʜʨ, ʧʦʣʫʯʠʣʩʷ ʧʨʘ-
ʚʠʣʴʥʳʡ ʪʝʪʨʘʵʜʨ? ʂʘʢʦʚʦ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʦʙʲʝʤʦʚ ʪʝʪʨʘʵʜʨʘ ʠ ʦʢʪʘʵʜʨʘ? 

3. ɺ ʜʦʜʝʢʘʵʜʨ ʚʧʠʩʘʥ ʢʫʙ ʪʘʢ, ʯʪʦʙʳ ʚʩʝ ʚʦʩʝʤʴ ʚʝʨʰʠʥ ʢʫʙʘ ʷʚʣʷʣʠʩʴ ʚʝʨʰʠʥʘʤʠ ʜʦʜʝʢʘʵʜ-
ʨʘ. ʉʢʦʣʴʢʦ ʨʝʰʝʥʠʡ ʠʤʝʝʪ ʟʘʜʘʯʘ? 

4. ʇʝʨʝʩʝʯʴ ʦʢʪʘʵʜʨ ʧʣʦʩʢʦʩʪʴʶ ʪʘʢ, ʯʪʦʙʳ ʚ ʩʝʯʝʥʠʠ ʧʦʣʫʯʠʣʩʷ ʧʨʘʚʠʣʴʥʳʡ ʰʝʩʪʠʫʛʦʣʴʥʠʢ. 

ɺʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʵʪʦʛʦ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ, ʝʩʣʠ ʨʝʙʨʦ ʦʢʪʘʵʜʨʘ ʠʤʝʝʪ ʜʣʠʥʫ ὥ. 
5. ʅʘ ʢʘʞʜʦʤ ʠʟ 12 ʨʝʙʝʨ ʦʢʪʘʵʜʨʘ ʥʘʡʪʠ ʧʦ ʪʦʯʢʝ ʪʘʢ, ʯʪʦʙʳ ʵʪʠ ʪʦʯʢʠ ʦʢʘʟʘʣʠʩʴ ʚʝʨʰʠʥʘʤʠ 

ʠʢʦʩʘʵʜʨʘ, ʚʧʠʩʘʥʥʦʛʦ ʚ ʜʘʥʥʳʡ ʦʢʪʘʵʜʨ [2, ʩ.46] 
6. ʇʫʪʝʰʝʩʪʚʠʝ ʤʫʭʠ. ʄʫʭʘ ʩʝʣʘ ʥʘ ʚʝʨʰʠʥʫ ʤʦʜʝʣʠ ʧʨʘʚʠʣʴʥʦʛʦ ʜʦʜʝʢʘʵʜʨʘ (ʜʚʝʥʘʜʮʘʪʠ-

ʛʨʘʥʥʠʢʘ) ʠ ʨʝʰʠʣʘ ʦʙʦʡʪʠ ʝʛʦ, ʜʚʠʛʘʷʩʴ ʧʦ ʨʝʙʨʘʤ ʜʦʜʝʢʘʵʜʨʘ; ʧʨʠ ʵʪʦʤ ʝʡ ʫʜʘʣʦʩʴ ʧʦʩʝʪʠʪʴ ʚʩʝ 
ʚʝʨʰʠʥʳ, ʥʝ ʧʦʙʳʚʘʚ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ ʜʚʘʞʜʳ ʠ ʚʝʨʥʫʚʰʠʩʴ ʚ ʢʦʥʮʝ ʧʫʪʝʰʝʩʪʚʠʷ ʚ ʠʩʭʦʜʥʫʶ ʚʝʨʰʠʥʫ. 
ʇʦʩʣʝ ʵʪʦʛʦ ʦʥʘ ʧʦʧʨʦʙʦʚʘʣʘ ʦʙʦʡʪʠ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ ʚʩʝ ʚʝʨʰʠʥʳ ʨʦʤʙʠʯʝʩʢʦʛʦ ʜʦʜʝʢʘʵʜʨʘ, ʦʛʨʘʥʠ-
ʯʝʥʥʦʛʦ 12 ʨʦʤʙʘʤʠ. ʋʜʘʣʦʩʴ ʣʠ ʝʡ ʵʪʦ? 

7. ɻʨʘʥʠ ʧʨʘʚʠʣʴʥʦʛʦ ʜʦʜʝʢʘʵʜʨʘ ʤʦʞʥʦ ʨʘʩʢʨʘʩʠʪʴ ʚ ʯʝʪʳʨʝ ʮʚʝʪʘ ʪʘʢ, ʯʪʦʙʳ ʢʘʞʜʦʝ ʜʚʝ 
ʩʤʝʞʥʳʝ ʛʨʘʥʠ ʙʳʣʠ ʨʘʟʥʳʭ ʮʚʝʪʦʚ. ɼʦʢʘʟʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʚʩʝ ʯʝʪʳʨʝ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘ-
ʜʘʯʠ, ʝʩʣʠ ʫʩʣʦʚʠʪʴʩʷ ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʨʝʰʝʥʠʝʤ ʜʚʝ ʨʘʩʢʨʘʩʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʜʥʫ ʠʟ ʜʨʫʛʦʡ 
ʚʨʘʱʝʥʠʝʤ ʜʦʜʝʢʘʵʜʨʘ [3, ʩ. 22-23]. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʷʪʠ ʪʠʧʦʚ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʜʚʫʤʷ 
ʩʧʦʩʦʙʘʤʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʪʝʤʳ ʉʠʤʤʝʪʨʠʷ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʨʘʩʩʤʦʪʨʝʪʴ ʮʝʥʪʨʳ, ʦʩʠ ʠ ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ. 

ʌʦʨʤʳ ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʢʫʨʩʘ: 
- ʚʳʩʪʘʚʢʘ ʬʠʛʫʨ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ; 
- ʧʨʦʝʢʪ çɺʳʨʘʱʠʚʘʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʩʦʣʠè; 
- ʧʨʦʝʢʪ çʇʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʚʦʢʨʫʛ ʥʘʩè; 
- ʧʨʦʝʢʪ çʀʟʦʙʨʘʞʝʥʠʝ ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚè; 
- ʧʨʦʝʢʪ çʂʨʠʩʪʘʣʣʳ ï ʧʨʠʨʦʜʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠè; 
- ʧʨʦʝʢʪ çɺʠʜʳ ʧʦʣʫʧʨʘʚʠʣʴʥʳʡ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚè; 
- ʧʨʦʝʢʪ çʋʧʘʢʦʚʢʘ ʧʨʘʚʠʣʴʥʳʭ ʠ ʧʦʣʫʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚè; 
- ʧʨʦʝʢʪ çʇʨʘʚʠʣʴʥʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʠ ʧʨʦʧʦʨʮʠʷ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷè; 
- ʧʨʦʝʢʪ çɿʚʝʟʯʘʪʳʝ ʤʥʦʛʦʛʨʘʥʥʠʢʠè. 
ʂʨʦʤʝ ʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʘʱʠʤʩʷ ʚʳʨʘʟʠʪʴ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʟʫʯʝʥʠʶ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʩ ʧʦʤʦ-

ʱʴʶ ʦʧʨʦʩʥʦʛʦ ʣʠʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʞʘʶʪʩʷ ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʢʘʢ: ʥʘʩʢʦʣʴʢʦ ʜʣʷ ɺʘʩ ʙʳʣ ʧʦʣʝʟʝʥ ʜʘʥ-
ʥʳʡ ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ; ʜʦʩʪʫʧʥʦ ʠʟʣʘʛʘʣʩʷ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʝ; ʙʳʣʦ ʣʠ ɺʘʤ ʠʥʪʝʨʝʩʥʦ ʩʪʦʠʪʴ ʤʦʜʝʣʠ 
ʧʨʘʚʠʣʴʥʳʭ ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ; ʧʦʷʚʠʣʩʷ ʠʥʪʝʨʝʩ ʢ ʛʝʦʤʝʪʨʠʠ.  
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ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪʳ 
ɻɸʆʋ ɺʆ çɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘè 

 

 
ʉʪʝʧʝʥʴ ʩʦʚʝʨʰʝʥʩʪʚʘ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʚʳʨʘʱʠʚʘʥʠʷ, 

ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʣʝʥʦʢ ʪʝʣʣʫʨʘ [1-5], ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʜʚʦʡ-
ʥʳʭ ʠ ʪʨʦʡʥʳʭ ʩʪʨʫʢʪʫʨ [6-11]. 

ʇʦʵʪʦʤʫ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʝʥʦʢ ʪʝʣʣʫʨʘ ʚ ʢʚʘʟʠʟʘʤʢʥʫʪʦʤ ʦʙʲʝʤʝ ʧʨʦʚʦʜʠʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ 
ʧʦʜʛʦʪʦʚʢʫ ʪʠʛʣʷ ʠ ʧʦʜʣʦʞʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʦʥʘʭ ʧʨʠ ʟʘʢʨʳʪʦʡ ʟʘʩʣʦʥʢʝ [12-18]. ʕʪʦ ʜʘʣʦ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʫʩʪʨʘʥʠʪʴ ʥʝʨʘʚʥʦʚʝʩʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʠʩʪʝʤʳ ʢ 
ʦʭʣʘʞʜʝʥʠʶ. ʕʪʦʛʦ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ [19-22] ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʣʝʥʦʢ ʪʝʣʣʫʨʘ ʚʘʢʫʫʤʥʦ-ʪʝʨʤʠʯʝʩʢʠʤ ʤʝ-
ʪʦʜʦʤ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ. 

ɹʦʦʧʫʙʯʡʸ: ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʣʝʥʦʢ ʪʝʣʣʫʨʘ, ʚʳʨʘʱʝʥ-
ʥʳʭ ʚ ʢʚʘʟʠʟʘʤʢʥʫʪʦʤ ʦʙʲʝʤʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ï ʜʠʘʬʨʘʛʤʳ ʤʝʞʜʫ ʠʩʪʦʯʥʠ-
ʢʦʤ ʠ ʧʦʜʣʦʞʢʦʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʣʝʥʦʢ ʪʝʣʣʫʨʘ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʧʦʣʫʯʝ-
ʥʠʷ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʠ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʷ 
ʜʠʘʬʨʘʛʤʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʣʝʥʢʠ ʪʝʣʣʫʨʘ, ʢʚʘʟʠʟʘʤʢʥʫʪʳʡ ʦʙʲʝʤ, ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʧʦʣʠʢʨʠ-
ʩʪʘʣʣʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ. 
 

STRUCTURE OF TELLURIUM FILMS GROWN USING A SPECIAL APERTURE IN QUASICONTINUUM 
VOLUME 

 
Kelbikhanov Ruslan Kelbikhanovich, 

Dzhalalov Rafael Kazikhanovich, 
Kulibekov Nurulla Asadullaevich 

 
Abstract: The aim of this study was to study the structure of tellurium films grown in a quasi ï closed volume 
using a special device-the diaphragm between the source and the substrate. The studies of tellurium films al-
lowed to determine the conditions for obtaining single-crystal and polycrystalline samples, depending on the 
diameter of the aperture. 
Keywords: tellurium films, quasi-closed volume, single-crystal structure, polycrystalline structure, special de-
vice, growth rate. 
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ʄʝʪʦʜʠʢʘ ʧʨʝʧʘʨʠʨʦʚʘʥʠʷ ʧʣʝʥʦʢ ʥʘ ʩʣʶʜʝ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 
ʧʨʦʩʚʝʪ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʠʟ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʝʥʢʠ 
ʥʘʥʦʩʠʣʠʩʴ ʢʘʧʣʠ 10% ʨʘʩʪʚʦʨʘ ʞʝʣʘʪʠʥʘ ʚ ʚʦʜʝ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʩʳʭʘʥʠʷ ʦʪʨʳʚʘʣʘʩʴ ʦʪ ʩʣʶʜʳ ʯʠʩʪʘʷ 
ʧʣʝʥʢʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʣʝʥʢʘ ʦʪʨʳʚʘʣʘʩʴ ʩ ʪʦʥʢʠʤ ʩʣʦʝʤ ʩʣʶʜʳ 200-300 ¡. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʡ ʨʦʩʪʘ ʧʣʝʥʢʠ ʥʘ ʩʣʶʜʝ ʟʘʢʨʝʧʣʷʣʠʩʴ ʪʦʥʢʠʤ ʩʣʦʝʤ ʫʛʣʷ. ɿʘʪʝʤ ʥʘʥʦʩʠʣʠ ʢʘʧʣʠ ʨʘʩ-
ʪʚʦʨʘ ʞʝʣʘʪʠʥʘ ʚ ʚʦʜʝ [13,20].  

ʌʘʟʦʚʳʡ ʩʦʩʪʘʚ ʧʣʝʥʦʢ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʵʣʝʢʪʨʦʥʦʛʨʘʤʤʘʤ, ʩʥʷʪʳʤ ʥʘ ʧʨʦʩʚʝʪ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 
ʤʠʢʨʦʩʢʦʧʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɸʠ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ. ʇʨʠ ʨʘʙʦʪʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʚ ʨʝʞʠʤʝ 
ʦʙʳʯʥʦʛʦ ʵʣʝʢʪʨʦʥʦʛʨʘʬʘ ʧʦʣʫʯʘʝʪʩʷ ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʢʘʨʪʠʥʘ ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʣʝʥʢʠ, ʦʩʚʝʱʘʝʤʦʡ 
ʵʣʝʢʪʨʦʥʥʳʤ ʣʫʯʦʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʨʪʠʥ ʤʠʢʨʦʜʠʬʨʘʢʮʠʠ ʧʨʠʤʝʥʷʣʘʩʴ ʩʝʣʝʢʪʦʨʥʘʷ ʜʠʘʬʨʘʛʤʘ. 
ʄʝʪʦʜ ʤʠʢʨʦʜʠʬʨʘʢʮʠʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʢʠ ʢʨʠʩʪʘʣʣʠʢʦʚ ʪʝʣʣʫʨʘ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʧʦʜʣʦʞʢʠ-ʩʣʶʜʳ [15,20]. 

ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʦʙʨʘʟʮʳ 1 ʠ 2, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʠʩʪʦʯʥʠʢʘ (ʊʀ) ʊʀ = 693 ʂ ʠ ʪʝʤʧʝʨʘ-
ʪʫʨʝ ʧʦʜʣʦʞʢʠ (ʊʇ) ʊʇ = 293 ʂ, ʦʙʣʘʜʘʶʪ ʟʝʨʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʧʨʠʪʦʤ ʧʝʨʚʳʡ ʦʙʨʘʟʝʮ ʠʤʝʝʪ 
ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ, ʘ ʚʪʦʨʦʡ ï ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʠʝʤ ʜʠʘ-
ʤʝʪʨʦʚ (d) ʦʪʚʝʨʩʪʠʷ ʜʠʘʬʨʘʛʤʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʨʘʱʝʥʳ ʧʣʝʥʢʠ: d = 1,5 ʤʤ ï ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠ 
d = 1,8 ʤʤ ï ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ.  

ʆʙʨʘʟʝʮ 3, ʚʳʨʘʱʝʥʥʳʡ ʧʨʠ ʪʝʭ ʞʝ ʊʀ ʠ ʊʇ, ʯʪʦ ʠ ʦʙʨʘʟʮʳ 1 ʠ 2, ʥʦ ʧʨʠ ʜʠʘʤʝʪʨʝ ʦʪʚʝʨʩʪʠʷ 1,6 
ʤʤ, ʦʙʣʘʜʘʷ ʟʝʨʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʠʤʝʝʪ ʤʦʟʘʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ.  

ɽʩʣʠ ʦʙʨʘʟʝʮ 1 ʠʤʝʝʪ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʪʦ ʧʣʝʥʢʠ 4 ʠ 5, ʚʳʨʘʱʝʥʥʳʝ ʧʨʠ ʜʠʘ-
ʤʝʪʨʘʭ ʦʪʚʝʨʩʪʠʷ, ʨʘʚʥʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,5 ʤʤ ʠ 1,0 ʤʤ, ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʳ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ, 
ʧʨʠʯʝʤ ʜʣʷ ʦʙʨʘʟʮʘ 4 ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ï ʫ 
ʧʣʝʥʢʠ 5. 

ʆʙʨʘʟʮʳ 6 ʠ 7, ʚʳʨʘʱʝʥʥʳʝ ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʩʪʦʯʥʠʢʘ ʠ ʧʦʜʣʦʞʢʠ, ʥʦ ʧʨʠ ʨʘʟ-
ʣʠʯʥʳʭ ʜʠʘʤʝʪʨʘʭ ʦʪʚʝʨʩʪʠʷ ï 1,2 ʤʤ ʠ 1,5 ʤʤ, ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʠ ʤʦʥʦ-
ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʣʝʥʦʢ ʪʝʣʣʫʨʘ ʩʪʘʣʦ 
ʨʘʚʝʥʩʪʚʦ ʜʠʘʤʝʪʨʘ ʦʪʚʝʨʩʪʠʷ 1,5 ʤʤ, ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ (0,2-2) ¡/ʩ, ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʊʀ = 
633-693 ʂ ʠ ʊʇ = 293 ʂ. 
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¸èÜÕâìÕÒÐ ²ÕàÞÝØÚÐ ¸ÓÞàÕÒÝÐ 
ʤʘʛʠʩʪʨʘʥʪ ʛʨʫʧʧʳ 16-712 
ʀʥʞʝʥʝʨʥʳʡ ʠʥʩʪʠʪʫʪ 

ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʉʄʂ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʫʶ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʘʙʩʦʣʶʪʥʦ ʚʩʝʤ ʘʩʧʝʢʪʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 
ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʤʝʪʦʜʠʢ ʠ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʛʦ-
ʪʦʚʣʝʥʠʝ ʧʨʦʜʫʢʮʠʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʘʭ ʠ ʧʨʠʥʮʠʧʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʠʭ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ [1, ʩ.189]. 

ʃʶʙʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʚʥʝʜʨʠʪʴ ʉʄʂ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ 
ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʤʦʛʫʪ ʥʝ 
ʪʦʣʴʢʦ ʣʠʰʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʦʜʥʘʢʦ ʠ ʬʠʨʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ ʠʣʠ ʨʘʙʦ-
ʪʳ, ʛʜʝ ʩʫʱʝʩʪʚʫʶʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ. 

ʉʄʂ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʣʠʙʦ ʫʩʣʫʛ ʢʦʤʧʘʥʠʠ ʠ çʫʩʪʘʥʘʚʣʠʚʘʪʴè ʜʘʥʥʦʝ 
ʢʘʯʝʩʪʚʦ ʥʘ ʦʞʠʜʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʢʣʠʝʥʪʦʚ). ʇʨʠ ʵʪʦʤ ʝʝ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ð ʥʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʞ-
ʜʫʶ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ, ʘ ʩʜʝʣʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʦʰʠʙʦʢ ʚ ʨʘʙʦʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 
ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʨʘʢʘ. 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʨʦʭʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝ-
ʥʝʥʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʢʘʟʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 
çʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʟʝʥʥʳʡ ʧʦʨʦʭʦʚʦʡ ʟʘʚʦʜè ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 
ISO 9001. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ, ɻʆʉʊ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ 
ʩʪʘʥʜʘʨʪʳ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ. 
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ʂʘʯʝʩʪʚʦ ð ʛʣʘʚʥʘʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʦʮʝʥʢʘ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ. ʇʦʥʷʪʠʝ ʢʘʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝ-
ʣʠ ʩʚʷʟʳʚʘʶʪ ʩ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʥʝʢʦʪʦʨʳʭ ʩʚʦʡʩʪʚ, ʚʥʝʰʥʝʛʦ ʚʠʜʘ, ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʪʦʚʘʨʘ, ʢʦʪʦ-
ʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟʜʝʣʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʬʦʨʤʠʨʫʶʪ 
ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʤ ʦʙʷʟʘʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʦʜʫʢʪ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʢʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʘʢ ʠ ʚ ʘʩʧʝʢ-
ʪʝ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʥʝʝ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʪʦʚʘʨʘ.  

ISO 9001 ï ʵʪʦ ʩʪʘʥʜʘʨʪ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʝʪʩʷ ʉʄʂ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʆʩʥʦʚʳʚʘʪʴʩʷ ʥʘ 
ʩʪʘʥʜʘʨʪ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʉʄʂ, ʧʦʟʚʦʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʳʝ ʠ ʩʦʩʪʘʚʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ 
ISO 9001 [2].  

ɺ ʩʪʘʥʜʘʨʪʝ ISO 9001 ʬʦʨʤʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʢʦʪʦʨʘʷ 
ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 20 ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ.  

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ. ɺ ʥʝʝ ʚʭʦʜʷʪ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʵʣʝʤʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʠʝ ʫʨʦʚʥʶ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʡ ʬʠʨʤʳ, ʘ ʠʤʝʥʥʦ: ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʘ, ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥ-
ʪʘʮʠʝʡ ʠ ʜʘʥʥʳʤʠ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʠ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʜʝʡʩʪʚʠʷ.  

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ. ɽʛʦ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝ ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 
ʧʨʦʜʫʢʪʘ: ʤʘʨʢʝʪʠʥʛ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʩʣʝʧʨʦʜʘʞʥʦʡ ʧʦʜʜʝʨʞʢʠ: 
ʘʥʘʣʠʟ ʜʦʛʦʚʦʨʘ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʜʫʢʮʠʝʡ ʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʥʪʨʦʣʴ ʠ ʠʩ-
ʧʳʪʘʥʠʝ, ʦʪʙʨʘʢʦʚʢʘ, ʩʦʭʨʘʥʝʥʠʝ, ʫʧʘʢʦʚʢʘ, ʜʦʩʪʘʚʢʘ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦʢʫʧʘʪʝʣʝʡ.  

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ï ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʥʝʝ ʚʭʦʜʷʪ: ʟʘʢʫʧʢʘ, ʩʧʦʩʦʙʳ ʢʦʥʪʨʦʣʷ, ʧʦ-
ʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [3, ʩ. 70-75].  

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʘʟʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʂʘʟʘʥʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʟʝʥʥʳʡ ʧʦʨʦʭʦʚʦʡ ʟʘʚʦʜè. ʇʨʝʜʧʨʠʷʪʠʝ ʙʳʣʦ ʩʦʟʜʘʥʦ ʚ 1788 ʛʦʜʫ. ɿʘʚʦʜ ʨʘʩʧʦʣʘ-
ʛʘʝʪʩʷ ʚ ʛʦʨʦʜʝ ʂʘʟʘʥʴ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ.  

ʅʘ ʟʘʚʦʜʝ ʨʘʙʦʪʘʝʪ ʙʦʣʴʰʝ 1950 ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂʘʟʘʥʩʢʠʡ ʧʦʨʦʭʦʚʦʡ ʟʘʚʦʜ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʙʦ-
ʣʝʝ 70 ʩʪʨʘʥʘʤʠ, ʢʦʪʦʨʳʝ ʚʳʩʦʢʦ ʦʮʝʥʠʚʘʶʪ ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʈʦʩ-
ʩʠʠ ʦʢʦʣʦ 12 ʧʘʪʝʥʪʦʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʟʘʚʦʜʘ. 

ʂ ʛʣʘʚʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢʦʤʧʘʥʠʠ ʦʪʥʦʩʷʪʩʷ ʧʦʨʦʭʘ ʠ ʤʝʪʘʪʝʣʴʥʳʝ ʟʘʨʷʜʳ ʜʣʷ ʩʪʨʝʣʢʦʚʦʛʦ, ʘʚʠʘ-
ʮʠʦʥʥʦʛʦ, ʤʦʨʩʢʦʛʦ, ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ, ʪʘʥʢʦʚʦʛʦ ʚʦʦʨʫʞʝʥʠʷ ʠ ʩʠʩʪʝʤ ʙʣʠʞʥʝʛʦ ʙʦʷ, ʧʦʨʦʭʘ ʜʣʷ ʩʧʦʨ-
ʪʠʚʥʳʭ ʠ ʦʭʦʪʥʠʯʴʠʭ ʧʘʪʨʦʥʦʚ. ʇʦʨʦʭʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʧʠʨʘʶʱʝʝʩʷ ʥʘ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʝʨʝ-
ʨʘʙʦʪʢʠ ʧʦʣʠʤʝʨʦʚ, ʩʧʦʩʦʙʥʦ ʠʟʛʦʪʦʚʠʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʝ ʠ ʢʨʫʧʥʳʝ, ʧʦʨʠʩʪʳʝ ʠ ʧʣʦʪ-
ʥʳʝ, ʤʝʜʣʝʥʥʦ- ʠ ʙʳʩʪʨʦʛʦʨʷʱʠʝ, ʤʦɦ ʥʳʝ ʠ ñʭʦʣʦʜʥʳʝò ʚʠʜʳ ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʳʭ ʧʦʨʦʭʦʚ. 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ [4, ʩ. 176-177]:  

¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ ISO 9001 ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 
ʧʨʦʜʫʢʮʠʠ, ʧʨʦʮʝʩʩʘʤ, ʨʝʩʫʨʩʘʤ;  

¶ ʦʧʠʩʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʉʄʂ;  

¶ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʣʠʪʠʢʠ ʟʘʚʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʞʜʳʤ ʵʣʝʤʝʥʪʦʤ ɻʆʉʊ ISO 9001.  
ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʘʯʝʩʪʚʫ ʌʝʜʝʨʘʣʴʥʦʛʦ ʢʘʟʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘ-

ʟʝʥʥʳʡ ʧʦʨʦʭʦʚʦʡ ʟʘʚʦʜè ʫʪʚʝʨʞʜʝʥʦ ʛʝʥʝʨʘʣʴʥʳʤ ʜʠʨʝʢʪʦʨʦʤ ʠ ʠʤʝʝʪ ʩʠʣʫ ʜʣʷ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʝʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ.  

ɼʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʥʘ ʟʘʚʦʜʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʘ 
ISO 9001 ʧʣʘʥʠʨʫʝʪʩʷ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʨʦʭʘ. 

ʇʦʨʦʭ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʚʷʟʘʥʥʳʡ ʘʟʦʪ ʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʙʦʨ ʠʣʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʝ ʛʦʨʶʯʠʝ 
ʩʦʝʜʠʥʝʥʠʷ ʙʦʨʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʩʚʷʟʘʥʥʦʛʦ ʘʟʦʪʘ ʩʦʜʝʨʞʠʪ 
ʥʠʪʨʦʮʝʣʣʶʣʦʟʫ ʩʦ ʩʪʝʧʝʥʴʶ ʥʠʪʨʘʮʠʠ ʭ=2 ʠʣʠ ʥʠʪʨʦʛʣʠʮʝʨʠʥ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʛʦʨʶʯʝʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʦʨʘ 
- ʜʝʢʘʙʦʨʘʥ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢ ʧʦʨʦʭʫ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥ ʞʠʜʢʠʡ ʪʝʪ-
ʨʘʙʦʨʘʥ ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʳʡ ʜʠʙʦʨʘʥ. ʀʟʦʙʨʝʪʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʩʥʘ-
ʨʷʜʦʚ ʠ ʧʫʣʴ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʵʥʝʨʛʝʪʠʢʠ ʨʝʘʢʮʠʠ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʧʦʣʫʯʝʥʠʷ ʚʳʜʝʣʷʶʱʠʭʩʷ 
ʛʘʟʦʚ ʩ ʤʘʣʳʤ ʩʨʝʜʥʠʤ ʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʩʦʤ - ʚʦʜʦʨʦʜʘ ʠ ʚʦʜʳ.  

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʦʨʦʭʘ, ʝʛʦ ʩʦʩʪʘʚ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ɻʆʉʊʫ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ 
ʜʘʥʥʳʤ, ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʥʦʨʤʘʤ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʎʝʣʷʤʠ ʧʦʣʠʪʠʢʠ ʟʘʚʦʜʘ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ: ʧʦʜʛʦʪʦʚʢʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʫʩʦʚʝʨʰʝʥ-
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ʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ISO 9001 ʨʝʘʣʠʟʘʮʠʷ çʇʨʦʛʨʘʤʤʳ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠè; ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʨʦ-
ʜʘʞ; ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʞʘʣʦʙ ʢʣʠʝʥʪʦʚ [5, ʩ. 88-91].  

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘ ʌʂʇ çʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʟʝʥʥʳʡ ʧʦʨʦʭʦʚʦʡ ʟʘʚʦʜè ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʥʘʧʨʘʚʣʝʥʠʡ ʫʚʝʣʠʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʘʚʣʠʚʘʝ-
ʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʝʝ ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʥʘ ʟʘʚʦʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʦʩʥʦʚʥʦʝ 
ʪʨʝʙʦʚʘʥʠʝ ʢ ʫʩʧʝʭʫ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʘʞʜʳʡ ʛʦʜ ʤʦʜʝʨʥʠʟʠʨʫʝʪʩʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʢʫ-
ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʫʩʢʘʝʤʳʭ ʪʦʚʘʨʦʚ. 

ɺ ʙʫʜʫʱʝʤ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʦʙʲʝʤʘ ʟʘʢʘʟʦʚ ʦʙʝʩʧʝʯʠʪʩʷ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-
ʩʪʴʶ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ-
ʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʚʦʜʠʤʦʡ ʨʘʙʦʪʦʡ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʘ 
ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ɻʆʉʊ ISO 9001, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʵʪʘʧʥʦʛʦ ʦʩʚʦʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʦ-
ʚʳʭ ʚʠʜʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. 
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Ã´º 581.9 (571.53) 

Á¸ÁÂµ¼°Â¸ÇµÁº°Ï ÁÂÀÃºÂÃÀ° 
Ä°½µÀ¾Ä¸Â¾² ³. ¸ÀºÃÂÁº° 

ÇãÔÝÞÒáÚÐï ³ÐÛØÝÐ ²ÐÛÕàìÕÒÝÐ 
ʢ.ʙ.ʥ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʭʦʪʥʠʯʴʝʤ ʠ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʜʦʮʝʥʪ 

ÇÕàÝÐÚÞÒÐ ¾ÛìÓÐ ²ÛÐÔØÜØàÞÒÝÐ 
ʤʘʛʠʩʪʨ 

ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ɸ. ɽʞʝʚʩʢʦʛʦ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʦʟʝʣʝʥʝʥʠʠ ʛ. ʀʨʢʫʪʩʢʘ ʫʯʘʩʪʚʫʶʪ 106 ʚʠʜʦʚ ʬʘʥʝʨʦʬʠʪʦʚ, 48 ʨʦʜʦʚ, 23 ʩʝʤʝʡʩʪʚ, ʠʟ 
ʥʠʭ 52 ʚʠʜʘ ʜʝʨʝʚʴʷ, 54 ʚʠʜʘ ï ʢʫʩʪʘʨʥʠʢʠ. ʄʥʦʛʦʨʦʜʦʚʦʝ ʩʝʤʝʡʩʪʚʦ - Rosaceae - 14 ʨʦʜʦʚ ʠʣʠ 29,17% 
ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ, 27 ʚʠʜʦʚ. ʄʘʣʦʨʦʜʦʚʳʭ ʩʝʤʝʡʩʪʚ ï 8, ʚʤʝʩʪʝ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪ 20 ʨʦʜʦʚ, 59 ʚʠʜʦʚ. 14 
ʩʝʤʝʡʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʦʜʥʠʤ ʨʦʜʦʤ, ʠʣʠ 29,17% ʦʪ ʦʙʱʝʛʦ ʨʦʜʦʚ. ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚʠʜʦʚ ï 20, ʠʣʠ 18,87% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʛ. ʀʨʢʫʪʩʢʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʝʤʝʡʩʪʚʦ, ʨʦʜ, ʚʠʜ, ʬʘʥʝʨʦʬʠʪʳ. 
 

SYSTEMATIC STRUCTURE PHANEROPHYTES IRKUTSK 
 

Chudnovsky G. V., 
Chernakova Olga Vladimirovna 

 
Abstract: 106 species of phanerophytes, 48 genera, 23 families, 52 species of trees, 54 species of shrubs 
participate in the landscaping of Irkutsk. Multimode family-Rosaceae - 14 genera or 29.17% of the total, 27 
species. Few generic families-8, together they combine 20 genera, 59 species. 14 families are represented by 
only one genus, or 29.17% of the total number of genera. The total number of species included in them-20, or 
18.87% of the total number of woody plants in Irkutsk. 
Key words: systematic structure, family, genus, species, phanerophytes. 

 
ɻʛʞʝʞʦʡʞ. ʂʦʥʝʮ ʜʚʘʜʮʘʪʦʛʦ ï ʢʘʯʘʣʦ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʛʦ ʚʝʢʘ ʚ ʈʦʩʩʠʠ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, 

ʢʘʢ ʧʝʨʠʦʜ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʳʭ ʤʝʛʘʧʦʣʠʩʦʚ, ʢ 
ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʛ. ʀʨʢʫʪʩʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʭʨʘʥʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠ-
ʨʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ ʷʚ-
ʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʠʛʨʘʶʱʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʟʜʦʨʦʚʣʝʥʠʠ ʠ ʟʘ-
ʱʠʪʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɼʘʣʝʢʦ ʥʝ ʚʩʝ ʚʠʜʳ ʬʘʥʝʨʦʬʠʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʟʝʣʝʥʝʥʠʠ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 
ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ, ʚ ʩʣʝʜʩʪʚʠʝ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʦ-
ʵʪʦʤʫ ʚʦʧʨʦʩ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ ʥʝʩʦʤʥʝʥʥʦ ʘʢʪʫʘʣʝʥ.  

ʇʚʳʞʣʫʴ ʡʪʪʤʞʝʧʛʙʦʡʞ - ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʦʟʝʣʝʥʝʥʠʠ ʛ. ʀʨʢʫʪʩʢʘ. 
ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʢ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʘʥʝʨʦʬʠʪʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʛ. ʀʨʢʫʪʩʢʝ. 
ʅʙʫʞʩʡʙʤʴ ʡʪʪʤʞʝʧʛʙʦʡʸ ï ʩʦʙʨʘʥʥʳʡ ʘʚʪʦʨʘʤʠ ʛʝʨʙʘʨʥʳʡ ʠ ʦʧʠʩʘʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʚ [1-6], 

ʘ ʪʘʢʞʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʦʙʟʦʨʳ ʠ ʩʧʠʩʢʠ [7-10]. 
ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ. ɺ ʦʟʝʣʝʥʝʥʠʠ ʛ. ʀʨʢʫʪʩʢʘ ʫʯʘʩʪʚʫʶʪ 106 ʚʠʜʦʚ ʬʘʥʝʨʦʬʠʪʦʚ, 48 ʨʦ-

ʜʦʚ, 23 ʩʝʤʝʡʩʪʚ, ʠʟ ʥʠʭ 52 ʚʠʜʘ ʜʝʨʝʚʴʷ, 54 ʚʠʜʘ ï ʢʫʩʪʘʨʥʠʢʠ (ʪʘʙʣ.). 
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ʋʙʚʤʡʯʙ 1 
ʊʡʪʫʞʥʙʫʡʰʞʪʣʙʸ ʪʫʩʬʣʫʬʩʙ ʝʩʞʛʞʪʦʧʢ ʩʙʪʫʡʫʞʤʵʦʧʪʫʡ ʜ. ʁʩʣʬʫʪʣʙ 

ʉʝʤʝʡʩʪʚʘ ʈʦʜʳ ʏʠʩʣʦ 
ʚʠʜʦʚ 

% ʦʪ ʦʙ-
ʱʝʛʦ ʯʠʩ-
ʣʘ ʨʦʜʦʚ 

% ʦʪ 
ʦʙʱʝʛʦ 
ʯʠʩʣʘ 
ʚʠʜʦʚ 

1 2 3 4 5 

1. Pinaceae-ʉʦʩʥʦʚʳʝ 

1. Abies - ʇʠʭʪʘ 1 

8,33 4,72 
2. Larix ï ʃʠʩʪʚʝʥʥʠʮʘ  1 

3. Picea ï ɽʣʴ 1 

4. Pinus ï ʉʦʩʥʘ 2 

2. Cupressaceae-ʂʠʧʘʨʠʩʦʚʳʝ 
1. Juniperus ï ʄʦʞʞʝʚʝʣʴʥʠʢ  1 

4,17 1,89 
2. Thuja - ʊʫʷ 1 

3. Salicaceae-ʀʚʦʚʳʝ 
1. Populus ï ʊʦʧʦʣʴ 6 

4,17 23,58 
2. Salix ï ʀʚʘ  19 

4. Betulaceae-ɹʝʨʝʟʦʚʳʝ 
1. Betula ï ɹʝʨʝʟʘ 5 

4,17 5,66 
2. Duschekia ï ɼʫʰʝʢʠʷ 1 

5. Fagaceae-ɹʫʢʦʚʳʝ 1. Quercus - ɼʫʙ 2 2,08 1,89 

6. Ulmaceae-ʀʣʴʤʦʚʳʝ 1. Ulmus ï ɺʷʟ 2 2,08 1,89 

7. Berberidaceae-ɹʘʨʙʘʨʠʩʦʚʳʝ 1. Berberis ï ɹʘʨʙʘʨʠʩ 2 2,08 1,89 

8. Tiliaceae-ʃʠʧʦʚʳʝ 1. Tilia ï ʃʠʧʘ 2 2,08 1,89 

9. Grossulariaceae-ʂʨʳʞʦʚʥʠʢʦʚʳʝ 
1. Grosullaria ï ʂʨʳʞʦʚʥʠʢ 1 

4,17 4,72 
2. Ribes ï ʉʤʦʨʦʜʠʥʘ 4 

10. Rosaceae-ʈʦʟʦʮʚʝʪʥʳʝ 

1. Amelancher ï ʀʨʛʘ 1 

29,17 25,47 

2. Cerasus tomentosa  ï ɺʠʰʥʷ 2 

3. Cotoneaster ï ʂʠʟʠʣʴʥʠʢ 2 

4. Crataegus. ï ɹʦʷʨʳʰʥʠʢ 3 

5. Dasiphora ï ʇʷʪʠʣʠʩʪʥʠʢ 1 

6. Malus ï ʗʙʣʦʥʷ 1 

7. Padus ï ʏʝʨʝʤʫʭʘ 3 

8. Physocarpus - ʇʫʟʳʨʝʧʣʦʜʥʠʢ 1 

9. Pyrus - ɻʨʫʰʘ 1 

10. Rosa ï ʐʠʧʦʚʥʠʢ 4 

11. Rubus - ʄʘʣʠʥʘ 2 

12. Sorbaria ï ʈʷʙʠʥʥʠʢ 1 

13. Sorbus - ʈʷʙʠʥʘ 2 

14. Spiraea ï ʊʘʚʦʣʛʘ 3 

11. Fabaceae-ɹʦʙʦʚʳʝ 1. Caragana - ʂʘʨʘʛʘʥʘ 1 2,08 0,94 

12. Rutacea - ʈʫʪʦʚʳʝ 1. Rutacea ï ɹʘʨʭʘʪ 1 2,08 0,94 

13. Aceraceae-ʂʣʝʥʦʚʳʝ 1. Acer - ʂʣʝʥ 4 2,08 3,77 

14. Celastraceae - ʂʨʘʩʥʦʧʫʟʳʨʥʠʢʦʚʳʝ 1. Euonymus - ɹʝʨʝʩʢʣʝʪ 1 2,08 0,94 

15. Juglandaceae-ʆʨʝʭʦʚʳʝ 1. Juglans ï ʆʨʝʭ 1 2,08 0,94 

16. Rhamnaceae-ʂʨʫʰʠʥʦʚʳʝ 1. Rhamnus ï ɾʦʩʪʝʨ 1 2,08 0,94 

17. Tamaricaceae-ʊʘʤʘʨʠʩʢʦʚʳʝ 1. Myricaria ï ʄʠʨʠʢʘʨʠʷ 1 2,08 0,94 

18. Thymelaeaceae-ɺʦʣʯʥʠʢʦʚʳʝ 1. Daphne ï ɺʦʣʯʥʠʢ 1 2,08 0,94 

19. Elaeagnaceae-ʃʦʭʦʚʳʝ 1. Hippophae ï ʆʙʣʝʧʠʭʘ 1 2,08 0,94 

20. Cornaceae-ʂʠʟʠʣʦʚʳʝ 1. Swida ï ʉʚʠʜʠʥʘ 
 

1 2,08 0,94 

21. Ericaceae-ɺʝʨʝʩʢʦʚʳʝ 

1. Chamaedaphne ï ʍʘʤʝʜʘʬʥʝ 1 

6,25 3,77 2. Ledumï ɹʘʛʫʣʴʥʠʢ 1 

3. Rhododendronï ʈʦʜʦʜʝʥʜʨʦʥ 2 

22. Oleaceae-ʄʘʩʣʠʥʦʚʳʝ 
1. Fraxinusï ʗʩʝʥʴ 2 

4,17 4,72 
2. Syringaï ʉʠʨʝʥʴ 3 

23. Caprifoliaceae-ɾʠʤʦʣʦʩʪʥʳʝ 

1. Lonicera ï ɾʠʤʦʣʦʩʪʴ 3 

6,25 5,66 2. Sambucus - ɹʫʟʠʥʘ 2 

3. Viburnum ï ʂʘʣʠʥʘ 1 
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ʀʟ 23 ʩʝʤʝʡʩʪʚ, ʬʘʥʝʨʦʬʠʪʳ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʚ ʦʟʝʣʝʥʝʥʠʠ ʛ. ʀʨʢʫʪʩʢʘ ʤʥʦʛʦʨʦʜʦʚʦʝ ʪʦʣʴʢʦ 
ʦʜʥʦ - Rosaceae (14 ʨʦʜʦʚ; 29,17% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʨʦʜʦʚ), ʥʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʦʪ 
ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ (25,47%; 27 ʚʠʜʦʚ). ʄʘʣʦʨʦʜʦʚʳʭ ʩʝʤʝʡʩʪʚ ï 8, ʚʤʝʩʪʝ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪ 20 ʨʦʜʦʚ 
(41,67% ʦʪ ʠʭ ʦʙʱʝʛʦ ʯʠʩʣʘ), ʚ ʮʝʣʦʤ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪ 59 ʚʠʜʦʚ, ʪʦ ʝʩʪʴ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ, ʧʨʦʠʟʨʘʩ-
ʪʘʶʱʠʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (55,66%). ɹʦʣʴʰʠʥʩʪʚʦ ʩʝʤʝʡʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʦʜʥʠʤ ʨʦʜʦʤ ï 
14, ʠʣʠ 29,17% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʨʦʜʦʚ. ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚʠʜʦʚ ï 20, ʠʣʠ 18,87% 
ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʛ. ʀʨʢʫʪʩʢʘ. 

ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʷʚʣʷʝʪʩʷ ʨʦʜ Salix ï 19 ʚʠʜʦʚ, ʚ ʨʦʜʝ Populus ï 6, 
Betula - 5 ʚʠʜʦʚ. ʈʦʜʳ Ribes, Rosa ʠ Acer ʧʨʝʜʩʪʘʚʣʝʥʳ 4 ʚʠʜʘʤʠ. ʇʦ 3 ʚʠʜʘ ʫ ʨʦʜʦʚ Crataegus, Padus, 
Spiraea, Syringa ʠ Lonicera. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʏʫʜʥʦʚʩʢʘʷ ɻ.ɺ. ʇʦʣʝʟʥʳʝ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ Caprifoliaceae (ɾʠʤʦʣʦʩʪʥʳʝ) ʀʨʢʫʪʩʢʦʛʦ 

ʨʘʡʦʥʘ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ / ɻ.ɺ. ʏʫʜʥʦʚʩʢʘʷ // ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ ʥʘʫʢʠ ʢʘʢ ʬʘʢʪʦʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 
ʨʘʟʚʠʪʠʷ: ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ.- ʏ.4.- ɽʢʘʪʝʨʠʥʙʫʨʛ, 20 
ʥʦʷʙʨʷ 2017 ʛ.- ʋʬʘ: ɸʵʪʝʨʥʘ, 2017.- ʉ. 29-33. 

2. ʏʫʜʥʦʚʩʢʘʷ ɻ.ɺ. ʇʦʣʝʟʥʳʝ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ Ericaceae (ɺʝʨʝʩʢʦʚʳʝ) ʚ ʀʨʢʫʪʩʢʦʤ ʨʘʡʦʥʝ 
ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ / ɻ.ɺ. ʏʫʜʥʦʚʩʢʘʷ .-ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ.- 2017.- ̄  25.- ʉ. 36-42. 

3. ʏʫʜʥʦʚʩʢʘʷ ɻ.ɺ. ʇʠʱʝʚʳʝ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ Rosaceae (ʈʦʟʦʮʚʝʪʥʳʝ) ʚ ʀʨʢʫʪʩʢʦʤ ʨʘʡʦʥʝ 
ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ / ɻ.ɺ. ʏʫʜʥʦʚʩʢʘʷ // ɺʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ: ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ XXX ʄʝʞ-
ʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ.- ʄʦʩʢʚʘ, 25 ʷʥʚʘʨʷ 2018 ʛ.- ʄʦʩʢʚʘ: ʅʎ çʆʣʠʤʧè, 
2018.- ʉ.76-81. 

4. ʏʫʜʥʦʚʩʢʘʷ ɻ.ɺ. ʇʦʣʝʟʥʳʝ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ ɹʦʙʦʚʳʝ (Fabaceae) ʚ ʀʨʢʫʪʩʢʦʤ ʨʘʡʦʥʝ ʀʨ-
ʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ / ɻ.ɺ. ʏʫʜʥʦʚʩʢʘʷ.- ɺʝʩʪʥʠʢ ʀʨɻʉʍɸ.- 2018.- ̄  84.- ʉ. 114-125.  

5. ʏʫʜʥʦʚʩʢʘʷ ɻ.ɺ. ʇʦʣʝʟʥʳʝ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ Betulaceae (ɹʝʨʝʟʦʚʳʝ), ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ 
ʀʨʢʫʪʩʢʦʤ ʨʘʡʦʥʝ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ / ɻ.ɺ. ʏʫʜʥʦʚʩʢʘʷ.- ʕʣʝʢʪʨʦʥʥʦʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ 
çʉʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠè.- 2018.- ̄  5(22).- ʉ. 675-678.  

6. ʏʝʨʥʘʢʦʚʘ, ʆ.ɺ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʧʨʦʙʣʝʤʳ ʚ ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʘ ʀʨ-
ʢʫʪʩʢʘ / ʆ.ɺ. ʏʝʨʥʘʢʦʚʘ, ɻ.ɺ. ʏʫʜʥʦʚʩʢʘʷ // ɺʝʩʪʥʠʢ ʀʨɻʉʍɸ.- 2018.- ̄  88.- ʉ. 97-107. 

7. ɺʠʥʴʢʦʚʩʢʘʷ ʆ.ʇ. ʌʣʦʨʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʟʝʣʝʥʝʥʠʷ ʛ. ʀʨʢʫʪʩʢʘ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʝʡ / 
ʆ.ʇ. ɺʠʥʴʢʦʚʩʢʘʷ.- ɺʝʩʪʥʠʢ ʀʨɻʉʍɸ.- 2011.- ʊ.3.- ̄ 44.- ʉ. 47-58. 

8. ʂʘʤʘʣʝʪʜʠʥʦʚʘ ʉ.ʀ. ʌʘʥʝʨʦʬʠʪʳ ʛ. ʀʨʢʫʪʩʢʘ / ʉ.ʀ. ʂʘʤʘʣʝʪʜʠʥʦʚʘ, ʆ.ʇ. ɺʠʥʴʢʦʚʩʢʘʷ.- 
ɺʝʩʪʥʠʢ ʀʨɻʉʍɸ.- 2015.- ̄  68.- ʉ. 28-36.  

9. ʀʚʘʥʦʚʘ ʄ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʛʦʨʦʜʘ ʀʨʢʫʪʩʢʘ / ʄ.ɸ. ʀʚʘʥʦʚʘ, 
ɽ.ɺ. ʇʦʪʘʧʦʚʘ, ʉ.ɹ. ʂʣʠʤʝʥʢʦʚʘ.- ɺʝʩʪʥʠʢ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.- 
2013.- ̄ 6 (77).- ʉ. 61-66. 

10. ʂʦʥʩʧʝʢʪ ʬʣʦʨʳ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ (ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ) / ʧʦʜ. ʨʝʜ. ʃ. ʀ. ʄʘʣʳʰʝʚʘ. ï ʀʨ-
ʢʫʪʩʢ: ʀʟʜ-ʚʦ ʀɻʋ, 2008. ï 327 ʩ. 
 

É ɻ.ɺ. ʏʫʜʥʦʚʩʢʘʷ, ʆ.ɺ. ʏʝʨʥʘʢʦʚʘ, 2018 
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Ã´º 627.8 

ÁÂÀ¾¸Âµ»ÌÁÂ²¾ ¸ ²²¾´ ² ÍºÁ¿»Ã°Â°Æ¸Î 
½µ²¸½½¾¼ËÁÁº¾³¾ º°½°»° 

¾ÒçÕàÞÒÐ ºáÕÝØï °ÛÕÚáÐÝÔàÞÒÝÐ 
ʩʪʫʜʝʥʪʢʘ 

ʌɻɹʆʋ ɼʦʥʩʢʦʡ ɻɸʋ 
ʛ.ʅʦʚʦʯʝʨʢʘʩʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ 

 

ɹʦʦʧʫʙʯʡʸ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʠʜʨʦ-
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʩʪʨʘʥʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʛʣʦʙʘʣʴʥʳʝ 
ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʚʦʟʥʠʢʘʶʪ ʧʝʨʝʜ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʩʚʷʟʘʥʳ ʩ 
ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʦʜʦʡ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʙʦʨʴʙʦʡ ʩ ʥʘʚʦʜʥʝʥʠʷʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʥʝʨʛʝʪʠʢʘ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʘʛ-
ʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʝʨʝʙʨʦʩʢʘ ʩʪʦʢʘ, ʦʙʚʦʜʥʠʪʝʣʴʥʦ-ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. 
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Abstract: The use of water resources is the main principle in the construction of hydropower facilities in the 
country at the present time and can effectively solve the global problems that are particularly acute for man-
kind at the present time and are associated with the provision of water to the population, industry, agriculture, 
flood control. 
Key words: Water construction, energy, hydraulic works, agriculture, water transfer, watering and irriga-
tion system. 

 
ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʣʶʙʦʡ ʩʪʨʘʥʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʤ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʥʫʞʜ ʵʥʝʨʛʝʪʠʢʠ, ʦʨʦʰʝʥʠʷ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 
ʩʫʜʦʭʦʜʩʪʚʘ ʠ ʨʳʙʦʚʦʜʩʪʚʘ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚʝʜʝʪʩʷ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʢʣʠ-
ʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞ-
ʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʠ ʵʢʦʥʦʤʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ 
ʚʦʟʚʝʜʝʥʠʷ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʘʥʘʣʠʟʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʙʦʛʘʪʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʦʙʣʘ-
ʩʪʠ ʛʠʜʨʦʪʝʭʥʠʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [1]. 

ʇʝʨʚʳʝ ʢʘʥʘʣʳ ʜʣʷ ʮʝʣʝʡ ʦʨʦʰʝʥʠʷ, ʦʙʚʦʜʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʨʝʢʨʝʘʮʠʠ ʧʦ-
ʩʪʨʦʝʥʳ ʙʦʣʝʝ 5 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ. 

ʉʝʚʝʨʥʳʡ ʂʘʚʢʘʟ ʜʦʣʛʠʝ ʛʦʜʳ ʙʳʣ ʩʣʘʙʦʟʘʩʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. ɿʝʤʣʠ ʉʪʘʚʨʦʧʦʣʴʷ, ʠʤʝʚʰʠʝ 
ʙʦʛʘʪʝʡʰʠʝ ʧʘʩʪʙʠʱʘ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʦʪʛʦʥʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ. 

ɺʩʝʛʦ ʚ ʯʝʪʳʨʝʭ ʚʝʨʩʪʘʭ ʦʪ ʤʥʦʛʦʚʦʜʥʦʡ ʨʝʢʠ ʂʫʙʘʥʴ ʧʨʦʪʝʢʘʝʪ ʣʝʚʳʡ ʧʨʠʪʦʢ ʨʝʢʠ ɽʛʦʨʣʳʢ - 
ʨʝʢʘ ɿʝʤʟʶʣʴʢʘ (ʨ. ʉʝʥʛʝʣʝʝʚʢʘ), ʠʤʝʶʱʘʷ ʜʣʠʥʫ 31 ʢʤ ʠ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ 158 ʢʤ2. ʇʝʨʝʙʨʦʩʢʘ 
ʩʪʦʢʘ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʦ ʨʝʢʝ ʂʫʙʘʥʴ ʧʨʦʭʦʜʠʣʠ ʧʘʚʦʜʢʦʚʳʝ ʨʘʩʭʦʜʳ (ʦʪ 900 ʜʦ 3500 
ʤ3/ʩ), ʧʨʠʥʦʩʠʚʰʠʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʅʠʟʦʚʴʶ ʂʫʙʘʥʠ, ʚ ʧʝʨʝʩʳʭʘʶʱʫʶ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʨʝʢʫ 
ɽʛʦʨʣʳʢ - ʦʯʝʥʴ ʦʩʪʨʦ ʚʦʣʥʦʚʘʣʘ ʧʝʨʝʩʝʣʝʥʮʝʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚ ʥʘʯʘʣʝ ʍIX ʚʝʢʘ. ʈʘʙʦʪʳ 
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ʩʝʨʝʜʠʥʳ ʠ ʢʦʥʮʘ XVIII ʚʝʢʘ ʠ ʥʘʯʘʣʘ XIX ʚʝʢʘ ʘʢʘʜʝʤʠʢʦʚ ɻʠʣʴʜʝʥʰʪʝʜʪʘ, ʛʝʥʝʨʘʣ-ʣʝʡʪʝʥʘʥʪʘ ɼʝ 
ɺʦʣʣʘʥʘ ʠ ʜʨʫʛʠʭ ʧʦ ʦʙʚʦʜʥʝʥʠʶ ʨʝʢʠ ɽʛʦʨʣʳʢ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. ʋʪʝʨʷʥ ʧʨʦʝʢʪ ʠʥʞʝʥʝʨʘ 
ɻ.ʅ. ɸʛʘʧʦʚʘ (1872 ʛʦʜʘ) ʧʦ ʩʦʝʜʠʥʝʥʠʶ ʨʝʢ ʂʫʙʘʥʴ ʠ ɽʛʦʨʣʳʢ, ʦʩʪʘʣʦʩʴ ʪʦʣʴʢʦ ʝʛʦ ʦʧʠʩʘʥʠʝ. ʇʝʨ-
ʚʳʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤ ʨʘʙʦʪʘʤ, ʠʤʝʶʱʠʤ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, ʚʩʝʛʦ ʦʢʦʣʦ 300 ʣʝʪ ʠ ʩʚʷʟʘʥʳ ʦʥʠ 
ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʧʣʦʪʠʥ ʜʣʷ ʟʘʚʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʀʤʧʝʨʠʠ. ʇʝʨʚʘʷ ʨʫʩʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʧʦ ʛʠʜʨʦ-
ʪʝʭʥʠʢʝ ʟʘʱʠʱʝʥʘ ʚ 1816 ʛʦʜʫ [2]. 

ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʅʝʚʠʥʥʦʤʳʩʩʢʦʤʫ ʢʘʥʘʣʫ ʥʝʜʦʩʪʘʪʦʯʥʦ ʝʱʝ ʦʩʚʝʱʝʥʘ ʨʦʣʴ ʥʘʫʯ-
ʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʦʙʚʦʜʥʠʪʝʣʴʥʦ-ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʂʫʙʘʥʴ-ɽʛʦʨʣʳʢ ʠ ʨʦʣʴ ʨʘʙʦʪ ʄ. ʅ. ɻʝʨʩʝʚʘ-
ʥʦʚʘ (ʦʙʟʦʨ ʨʘʙʦʪ ʧʦ ʦʙʚʦʜʥʝʥʠʶ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, 1882 ʛʦʜ), ʄ. ʄ. ɻʨʠʰʠʥʘ (ʉʭʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ), ɻ. ʂ. ʈʠʟʝʥʢʘʤʧʬʘ, ɹ. ɽ. ɺʝʜʝʥʝʝʚʘ (ʪʦʣʴʢʦ ʘʢʪʠʚʥʘʷ ʧʦʜʜʝʨʞ-
ʢʘ ʵʪʠʭ ʜʚʫʭ ʚʳʜʘʶʱʠʭʩʷ ʠʥʞʝʥʝʨʦʚ-ʛʠʜʨʦʪʝʭʥʠʢʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʩʢʦʨʝʥʠʶ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʂʫʙʘʥʴ-ɽʛʦʨʣʳʢʩʢʦʡ ʦʙʚʦʜʥʠʪʝʣʴʥʦ-ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ), ɹ.ɸ. ʐʫʤʘʢʦʚʘ (ʧʨʠʥʠʤʘʚ-
ʰʝʛʦ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʅʝʚʠʥʥʦʤʳʩʩʢʦʛʦ ʢʘʥʘʣʘ), ɸ.ʅ. ʂʦʩʪʷʢʦʚʘ (ʧʨʝʜʩʝʜʘʪʝʣʷ ʢʦ-
ʤʠʩʩʠʠ ʧʦ ʧʨʠʝʤʢʝ ʢʘʥʘʣʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ) ʠ ʜʨʫʛʠʭ. 

ʀ.ɸ. ɻʠʣʴʜʝʥʰʪʝʜʪ (1745 ï 1781 ʛʛ.), ʚʦʟʛʣʘʚʣʷʚʰʠʡ ʵʢʩʧʝʜʠʮʠʶ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʦʩʩʠʠ ʧʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʶ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʚ ʠʶʥʝ 1773 ʛ., ʦʪʤʝʯʘʣ ʚʳʩʦʢʫʶ ʣʝʩʠʩʪʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʉʪʘʚʨʦʧʦʣʴʷ. çʋ 
ʙʝʨʝʛʦʚ ʂʫʤʳ ʩʪʦʷʣʠ ʜʫʙʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ʠ ʤʝʞʜʫ ʥʠʤʠ ʚʦʟʚʳʰʘʣʠʩʴ ʚʠʥʦʛʨʘʜʥʳʝ ʣʦʟʳè. ɺ 
ʙʘʩʩʝʡʥʝ ʨ. ʂʘʨʘʤʳʢ (ʣʝʚʳʡ ʧʨʠʪʦʢ ʨ. ʂʫʤʘ) ʫʯʘʩʪʥʠʢʠ ʵʢʩʧʝʜʠʮʠʠ ʦʭʦʪʠʣʠʩʴ ʥʘ ʤʝʜʚʝʜʝʡ. 

ʇʦ ʧʝʨʝʧʠʩʠ 1796 ʛ. ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʛʫʙʝʨʥʠʠ ʧʨʦʞʠʚʘʣʦ ʚʩʝʛʦ 36 ʪʳʩ. ʯʝʣʦʚʝʢ; ʧʦ ʧʝʨʝʧʠʩʠ 
ʥʘʩʝʣʝʥʠʷ 1897 ʛ. ʚ ʈʦʩʩʠʠ ʧʨʦʞʠʚʘʣʦ 125,7 ʤʣʥ. ʯʝʣʦʚʝʢ, ʘ ʚ ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʛʫʙʝʨʥʠʠ ï ʫʞʝ 873 ʪʳʩ. 
ʯʝʣʦʚʝʢ [3]. 

ʂ 1914 ʛ. ʣʝʩʠʩʪʦʩʪʴ ʉʪʘʚʨʦʧʦʣʴʩʢʦʡ ʛʫʙʝʨʥʠʠ (5,51 ʤʣʥ. ʜʝʩʷʪʠʥ ʠʣʠ 60,2 ʪʳʩ. ʢʤ2) ʩʥʠʟʠʣʘʩʴ ʜʦ 
0,59 % (32,3 ʪʳʩ. ʜʝʩʷʪʠʥ ʣʝʩʘ ʠʣʠ 35,3 ʛʘ). ʇʦ ʜʘʥʥʳʤ ʥʘ 1996 ʛ. ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʉʪʘʚʨʦʧʦʣʴʷ ʫʤʝʥʴ-
ʰʠʣʘʩʴ ʧʦʯʪʠ ʚ 3 ʨʘʟʘ (12,44 ʪʳʩ. ʛʘ). 

ʉʪʘʚʨʦʧʦʣʴʝ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʤʝʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʩʝʛʦ 119 ʤ3/ʛʘ, ʘ ʩ ʫʯʝ-
ʪʦʤ ʨ. ʂʫʙʘʥʴ (ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 3,8 % ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ) ʠ ʨ. ʊʝʨʝʢ, ʧʨʦ-
ʪʝʢʘʶʱʝʡ ʧʦ ʛʨʘʥʠʮʝ ʢʨʘʷ, ï 831 ʤ3/ʛʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʉʝʚʝʨʦ-
ʂʘʚʢʘʟʩʢʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ ï 3533 ʤ3/ʛʘ [3]. 

ʋʞʝ ʩ ʩʝʨʝʜʠʥʳ XVIII ʚ. ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʉʪʘʚʨʦʧʦʣʴʷ ʷʚʣʷʣʘʩʴ ʧʨʦʙʣʝʤʘ ʚʦʜʦʦʙʝʩ-
ʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʥʘʩʝʣʝʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʠ ʧʨʦʝʢʪʳ ʀ. ɹʝʥʪʢʦʚʩʢʦʛʦ (1865 ʛ.), ɻ.ʊ. ɸʛʘʧʦʚʘ (1872 ʛ.), ʄ.ɸ. ɼʘʥʠʣʦʚʘ (1882 ʛ.), 
ʅ.ʀ. ʅʳʨʢʦʚʘ ʠ ʃ.ɼ. ɺʝʩʝʣʦʚʩʢʦʛʦ (1913 ʛ.) ʠ ʜʨ. ʧʦ ʦʨʦʰʝʥʠʶ ʠ ʦʙʚʦʜʥʝʥʠʶ ʉʪʘʚʨʦʧʦʣʴʷ ʜʦʣʛʠʝ ʛʦʜʳ 
ʦʩʪʘʚʘʣʠʩʴ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤʠ. 

ɺ 1931 ʛ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ (ʙʦʣʴʰʠʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʚʳʧʫʩʢʥʠ-
ʢʦʤ 1922 ʛ. ʠʥʞʝʥʝʨʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɼʇʀ ɸ.ʌ. ʉʘʤʦʭʠʥʳʤ) ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʚʦʜʦʟʘʙʦʨʘ ʠʟ ʨʝʢʠ ʂʫʙʘʥʴ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ ʚ ʙʘʩʩʝʡʥʝ ʄʘʥʳ-
ʯʘ ʚ ʨʘʡʦʥʝ ʅʝʚʠʥʥʦʤʳʩʩʢʘ (ʂʫʙʘʥʴ-ɽʛʦʨʣʳʢʩʢʘʷ ʦʙʚʦʜʥʠʪʝʣʴʥʦ-ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ) ʠ ʋʩʪʴ-
ɼʞʝʛʫʪʳ (ʂʫʙʘʥʴ-ʂʘʣʘʫʩʩʢʘʷ ʦʙʚʦʜʥʠʪʝʣʴʥʦ-ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ). ʉ ʚʳʭʦʜʦʤ 16 ʤʘʷ 1932 ʛ. ʇʦʩʪʘ-
ʥʦʚʣʝʥʠʷ ʉʦʚʝʪʘ ʅʘʨʦʜʥʳʭ ʢʦʤʠʩʩʘʨʦʚ ʉʉʉʈ ʚ ʮʝʣʷʭ ʪʨʘʥʩʧʦʨʪʘ, ʦʨʦʰʝʥʠʷ, ʦʙʚʦʜʥʝʥʠʷ, ʵʥʝʨʛʝʪʠʢʠ 
ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʯʘʣʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʄʘʥʳʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ. 

27 ʘʧʨʝʣʷ 1935 ʛ. ʉʦʚʝʪ ʅʘʨʦʜʥʳʭ ʢʦʤʠʩʩʘʨʦʚ ʉʉʉʈ ʠ ʎʂ ɺʂʇ(ʙ) ʚʳʥʝʩ ʨʝʰʝʥʠʝ ʦʙ ʦʙʝʩʧʝʯʝ-
ʥʠʠ ʉʪʘʚʨʦʧʦʣʴʷ ʚʦʜʦʡ. ʋʞʝ ʚ 1936 ʛ. ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ çʉʪʘʚʨʦʧʦʣʴʩʪʨʦʡè ʙʳʣʦ 
ʥʘʯʘʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ (ʥʘ ʪʦʪ ʧʝʨʠʦʜ) ʢʘʥʘʣʘ ï ʅʝʚʠʥʥʦʤʳʩ-
ʩʢʦʛʦ (ʧʝʨʚʘʷ ʦʯʝʨʝʜʴ ʂʫʙʘʥʴ-ɽʛʦʨʣʳʢʩʢʦʡ ʦʙʚʦʜʥʠʪʝʣʴʥʦ-ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ), ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 
ʙʳʣʦ ʙʳʪʴ ʟʘʚʝʨʰʝʥʦ ʢ 24-ʡ ʛʦʜʦʚʱʠʥʝ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ (1941 ʛ.). ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡ-
ʥʘ ʩʜʚʠʥʫʣʘ ʩʨʦʢʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʅʝʚʠʥʥʦʤʳʩʩʢʦʛʦ ʢʘʥʘʣʘ. 

ʆʪ ʧʝʨʚʳʭ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ ʨ. ʂʫʙʘʥʴ ʫ ʩʪ. ʅʝʚʠʥʥʦʤʳʩʩʢʘʷ (1851 ʛ.) 
ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʝʚʠʥʥʦʤʳʩʩʢʦʛʦ ʢʘʥʘʣʘ (1948 ʛ.) ʧʨʦʰʣʦ ʧʦʯʪʠ 100 ʣʝʪ. ʆʥʠ ʙʳʣʠ ʟʘ-
ʧʦʣʥʝʥʳ ʠʟʳʩʢʘʥʠʷʤʠ, ʥʘʫʯʥʳʤʠ ʦʙʦʩʥʦʚʘʥʠʷʤʠ, ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʅʝʚʠʥʥʦʤʳʩʩʢʦʛʦ 
ʢʘʥʘʣʘ ʠ ʧʨʦʧʫʩʢʘ ʂʫʙʘʥʩʢʦʡ ʚʦʜʳ ʧʦ ʨ. ɽʛʦʨʣʳʢ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʩʢʦʨʦʩʪʥʦʡ ʥʘʨʦʜʥʦʡ ʩʪʨʦʡʢʠ, ʚ ʢʦ-
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ʪʦʨʦʡ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʙʦʣʝʝ 50 ʪʳʩ. ʢʦʣʭʦʟʥʠʢʦʚ (34 ʪʳʩ. ʯʝʣʦʚʝʢ ʚ ʤʘʝ 1940 ʛ. ʠ 16 ʪʳʩ. ʯʝʣʦʚʝʢ 
ʚ ʘʧʨʝʣʝ 1941 ʛ.) ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʂʘʣʤʳʢʩʢʦʡ ɸʉʉʈ. 

ʇʝʨʚʦʛʦ ʠʶʥʷ 1948 ʛ. ʚ 14.00 ʧʦʩʣʝ ʤʠʪʠʥʛʘ ʧʦʜ ʟʚʫʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʠʤʥʘ ʂʫʙʘʥʩʢʘʷ ʚʦʜʘ 
ʙʳʣʘ ʧʦʜʘʥʘ ʚ ʅʝʚʠʥʥʦʤʳʩʩʢʠʡ ʢʘʥʘʣ. ʆʢʦʣʦ 6,5 ʤʣʥ. ʤ3 ʚ ʩʫʪʢʠ ʩʪʘʣʘ ʦʪʜʘʚʘʪʴ ʂʫʙʘʥʴ ʉʪʘʚʨʦʧʦʣʴ-
ʩʢʠʤ ʠ ɼʦʥʩʢʠʤ ʩʝʣʷʥʘʤ. ɺʦʩʴʤʦʛʦ ʠʶʥʷ 1948 ʛ. ʂʫʙʘʥʩʢʘʷ ʚʦʜʘ ʚʣʠʣʘʩʴ ʚ ʩʠʩʪʝʤʫ ʄʘʥʳʯʝʩʢʠʭ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱ, ʧʨʦʡʜʷ ʧʫʪʴ ʧʦʯʪʠ ʚ 400 ʢʤ ʧʦ ʨ. ɽʛʦʨʣʳʢ [3]. 

ɿʘ 70 ʣʝʪ ʧʦ ʅʝʚʠʥʥʦʤʳʩʩʢʦʤʫ ʢʘʥʘʣʫ ʧʦʜʘʥʦ ʙʦʣʝʝ 103 ʤʣʨʜ. ʤ3 ʂʫʙʘʥʩʢʦʡ ʚʦʜʳ. 
ʈʘʜʫʝʪ, ʯʪʦ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʅʝʚʠʥʥʦʤʳʩʩʢʦʛʦ ʢʘʥʘʣʘ ʜʦ 2020 ʛ. ʚʳ-

ʜʝʣʝʥʦ 2,9 ʤʣʨʜ. ʨʫʙʣʝʡ. 
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¿ÐÒÛÞÒÐ µÛÕÝÐ ²ÐÛÕÝâØÝÞÒÝÐ 
ʄʘʛʠʩʪʨʘʥʪ  

ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʨʝ-

ʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ. ʆʜʥʠʤ ʠʟ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠ ʘʢʪʫ-
ʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ [1, ʩ. 57-64.]. 

ʀʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʫʩʣʦʚʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʵʣʝʤʝʥʪʦʚ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʧʦʟʚʦʣʷʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ɹʝʟ 
ʩʦʤʥʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘʤʥʦʛʦ ʵʢʦʥʦʤʠʯʥʝʡ ʠ ʵʬʬʝʢʪʠʚʥʝʡ, 
ʯʝʤ ʥʝʟʘʚʠʩʠʤʦʝ ʚʥʝʜʨʝʥʠʝ ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʥʘ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ (ʀʉʄ) ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ 
ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙ-
ʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʠʭ ʮʝʣʝʡ ʠ ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ ʦʨʛʘ-
ʥʠʟʘʮʠʠ, ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʦʪʦʨʦʡ - ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʧʫʪʝʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʦʞʠʜʘ-
ʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʀʉʄ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʚʳ-
ʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʤ ʩʘ-
ʤʳʤ ʜʝʣʘʝʪ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʥʘ ʨʳʥʢʝ [2, ʩ. 17-30.]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʀʉʄ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʦʙʣʘʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘ-
ʯʝʩʪʚʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʩʠʩʪʝʤʳ 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʠ ʨʦʣʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝ-
ʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʪʤʝʯʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʛʨʫʧʧʳ 
ʩʪʘʥʜʘʨʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʡ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ, ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 
ʤʝʥʝʜʞʤʝʥʪʘ, ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ. 
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ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʤʝʥʝʜʞʤʝʥʪ ʟʜʦʨʦʚʴʷ ʠ.ʪ.ʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʝʨʪʠʬʠʢʘʮʠʷ ʠʥʪʝʛʨʠʨʦ-
ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʙʲʝʜʠʥʷʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʞʜʦʡ ʠʟ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ, ʚʭʦʜʷ-
ʱʠʭ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʫ [3, ʩ. 15-19.]. 

ʌʫʥʜʘʤʝʥʪʦʤ ʀʉʄ ʩʣʫʞʘʪ ʩʪʘʥʜʘʨʪʳ ISO ʩʝʨʠʠ 9000. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʠʥ-
ʮʠʧʳ, ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ ʚ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʤʝʥʝʜʞʤʝʥʪʫ. 
ʇʨʠʯʝʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʪʚʦʜʠʪʩʷ ʧʨʦʮʝʩʩʥʦʤʫ ʠ ʩʠʩʪʝʤʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ. 

ʀʉʄ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ, ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 
ʚʥʝʜʨʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʥʜʘʨʪʦʚ: 

¶ ʜʫʙʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʬʫʥʢʮʠʡ ʦʪʜʝʣʦʚ; 

¶ ʩʥʷʪʠʝ ʚʦʟʤʦʞʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʣʦʞʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 
ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ ʚ ʮʝʣʦʤ; 

¶ ʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʚʥʝʜʨʝʥʠʷ ʛʨʫʧʧʳ ʩʪʘʥʜʘʨʪʦʚ; 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʝʩʫʨʩʦʚ ʠ ʪʨʫʜʘ. 
ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʡ ʫʯʠʪʳʚʘʶʪʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʠʥʮʠʧʳ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʤʝʥʝʜʞʤʝʥʪʘ. ʂʦʤʧʣʝʢʩʥʳʡ ʩʪʨʫʢ-
ʪʫʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʜʦʣʞʝʥ ʧʨʝʜʧʦʣʘʛʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʤʦʜʝʣʠ 
ʀʉʄ ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʧʨʠʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʨʝʟʫʣʴʪʘʪʘʤ: 

¶ ʧʦʚʳʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ; 

¶ ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʩʝʨʪʠʬʠʢʘʮʠʶ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʀʉʄ; 

¶ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ, ʧʦʚʳʰʝʥʥʘʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʂʘʢ ʨʘʙʦʪʘʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ? [4, ʩ. 94-97.] 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʚʦʧʨʦʩ ʥʘ ʧʨʠʤʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʆɸʆ çʉʠʙʠʨʴè - 
ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʡ ʚʥʝʜʨʠʣ ʜʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚ 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʝʝ ʚʨʝʤʷ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʩʪʨʦʝʥʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝ-
ʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ: 

- ɻʆʉʊ ISO 9001:2011 çʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʊʨʝʙʦʚʘʥʠʷè. ʇʨʝʜʧʨʠʷʪʠʝ ʫʩʪʘʥʦ-
ʚʠʣʦ ʧʨʦʮʝʩʩʳ, ʠʤʝʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʦʪʨʝʙʠʪʝʣʷ. ʈʘʙʦʪʘʝʪ ʥʘʜ ʧʦʩʪʦʷʥʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʠ ʧʦʚʳʰʝʥʠʝʤ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

- çʉʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʊʨʝʙʦʚʘʥʠʷ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶè. ʇʨʝʜ-
ʧʨʠʷʪʠʝ ʫʯʠʪʳʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʠʤʝʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
ʇʨʦʚʦʜʠʪ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

- OHSAS 18001:2006 çʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʪʨʫʜʘ. ʊʨʝʙʦʚʘʥʠʷè. ʇʨʝʜʧʨʠʷʪʠʝ ʦʮʝʥʠʚʘʝʪ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ, ʧʨʠʥʠʤʘʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʨʫʢʦʚʦʜʠʪʝʣʴ ʠ ʨʘʙʦʪʥʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘ ʥʝʜʘʚʥʠʡ ʧʝʨʠʦʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜ-
ʧʨʠʷʪʠʷ, ʫʚʝʣʠʯʠʣʘʩʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʨʘʩʰʠʨʠʣʩʷ ʨʳʥʦʢ ʝʝ ʩʙʳʪʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʣʫʯʰʠʣʦ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʪʨʝ-
ʙʫʝʪʩʷ ʧʦʪʨʘʪʠʪʴ ʥʝʤʘʣʳʝ ʩʠʣʳ ʠ ʨʝʩʫʨʩʳ. ʆʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʠʭ ʟʘʪʨʘʪ ʙʫʜʝʪ ʦʙʦʩʦʙʣʝʥʥʘʷ ʩʠ-
ʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʩ ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʝʨʩʦʥʘʣʘ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʀʉʄ 
ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʘʞʥʝʡʰʫʶ ʧʨʝʜʧʦʩʳʣʢʫ ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟ-
ʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ [5, ʩ. 44-46.]. 

ʆʧʳʪ ʨʘʙʦʪʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʠʣʠ 
ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ, ʜʦʩʪʠʛʘʶʪ ʫʩʧʝʰʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʤʠʨʦ-
ʚʦʤ ʨʳʥʢʝ. 
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ʩʪʫʜʝʥʪʳ-ʤʘʛʠʩʪʨʳ 
ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʊʋ ʄʀʈʕɸ) 

 

 
ɺ ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʥʘʤʠ ʚʧʝʨʚʳʝ ʙʳʣʦ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʟʨʘʙʦʪʢʠ ʙʦʨʪʦʚʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʘʢʝʪ-
ʥʦ-ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʪʠʧʘ ʈ-36ʄ (ʉɸʊɸʅɸ) ʙʳʚʰʝʛʦ ʉʉʉʈ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʦʙʱʝʥʠʷ ʵʪʠʭ ʨʘʙʦʪ ʙʳ-
ʣʘ ʨʘʟʨʘʙʦʪʘʥʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ, ʈ-ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ [1-4]. 

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʚ ʉʉʉʈ ʠ ʩʪʨʘʥʘʭ-ʯʣʝʥʘʭ ʉʕɺ. ʇʦ ʚʦʧʨʦʩʘʤ ʈï
ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʨʠ ʚʩʝʩʦʶʟʥʳʭ ʠ ʦʜʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʠ, ʜʝʩʷʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦ-
ʚʘʥʥʳʭ ʩʝʤʠʥʘʨʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 600 ʨʘʙʦʪ ʧʦ ʨʘʟʥʳʤ ʦʙʣʘʩʪʷʤ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. ʈ- ʪʝʭʥʦʣʦʛʠʷ ʜʦ 
ʨʘʩʧʘʜʘ ʉʦʶʟʘ ʠ ʉʕɺ ʧʦʙʝʜʠʣʘ ʥʘ ʢʦʥʢʫʨʩʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʝʜʠʥʦʡ ʊʝʭʥʦʣʦʛʠʠ 
ʉʕɺ ʚʦ ʚʩʝʭ 10 ʩʪʨʘʥʘʭ ʉʦʜʨʫʞʝʩʪʚʘ. ʅʘ ʥʝʝ ʚ 1988 ʙʳʣ ʧʦʣʫʯʝʥ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ISO 863 [3]. 

ʉʝʡʯʘʩ, ʜʚʘʜʮʘʪʴ ʣʝʪ ʩʧʫʩʪʷ, ʨʘʙʦʪʳ ʧʦ ʈ- ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʦʙʥʦʚʠʣʠʩʴ. ʇʨʦʚʝʜʝʥ ʝʝ ʘʥʘʣʠʟ ʠ ʩʦ-
ʧʦʩʪʘʚʣʝʥʠʝ ʩ ʪʝʤ, ʯʪʦ ʝʩʪʴ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ʇʝʨʝʩʤʦʪʨʝʥʘ ʢʦʥʮʝʧʮʠʷ ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ, 

ɹʦʦʧʫʙʯʡʸ: ʆʧʨʝʜʝʣʷʝʪʩʷ ɺʠʟʫʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ (ɺʊʈ), ʠʩʧʦʣʴ-
ʟʫʶʱʘʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ, ʈ-ʩʭʝʤʳ (ISO/IEC 8631). ʆʧʨʝʜʝʣʷʝʪʩʷ ʥʦʚʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ ɺʊʈ, ʚ 
ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʝʜʠʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ ʜʣʷ ʚʩʝʭ ʷʟʳʢʦʚ, ʩʦʩʪʦʷʱʘʷ ʪʦʣʴʢʦ ʠʟ ʦʜʥʦʡ ʛʦʨʠʟʦʥ-
ʪʘʣʴʥʦʡ ʜʫʛʠ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ɺʊʈ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʩ-
ʧʦʣʴʟʫʶʱʠʤʠ ʩʦʚʨʝʤʝʥʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʝʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ, 
ʮʚʝʪ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʤʝʪʘʷʟʳʢʠ, ʩʝʪʝʚʳʝ ʛʨʘʬʠʢʠ, ʧʘʨʘʣʣʝʣʴʥʦʝ (ʪʨʝʭʤʝʨʥʦʝ ʠ ʤʥʦʛʦʤʝʨʥʦʝ) 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

 
THE BASIS OF VISUAL PROGRAMMING TECHNOLOGY R-DIAGRAMS 

 
Shportko Lyubov Leonidovna, 

Chibiskov Dmitry Maksimovich 
 

Annotation: A new-generation Visual Programming Technology (VTP) is defined using the so-called P-
Schemes (ISO / IEC 8631). A new graphic paradigm VTR is defined, based on a single graphical shell for all 
languages, consisting of only one horizontal arc. The analysis of the advantages of VTR in comparison with 
traditional technologies using modern programming languages. 
Keywords: graphical programming, programming without traditional operators, color in programming, meta-
languages, network graphics, parallel (three-dimensional and multi-dimensional) programming. 
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ʥʦʚʳʭ ʷʟʳʢʦʚ ʠ ʩʨʝʜ. ʆʩʫʱʝʩʪʚʣʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʠ ʦʙʩʫʞʜʝʥʠʝ ʥʦʚʦʡ 
ʢʦʥʮʝʧʮʠʠ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ [5-7]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ʈ-ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʩʪʘʨʝʣʘ, ʥʦ ʠ 
ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʙʥʦʚʣʷʷ ʠʭ, ʦʙʨʘʟʫʷ ʥʦʚʦʝ ʧʦ-
ʢʦʣʝʥʠʝ ʚʠʟʫʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʈ-ʩʭʝʤʘʤʠ (ɺʊʈ), ʢʦʪʦʨʘʷ ʥʘ ʧʦʨʷʜʦʢ ʫʣʫʯʰʘʝʪ ʩʦ-
ʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ɻʣʘʚʥʦʝ ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʮʝʧʮʠʠ ʪʦ, ʯʪʦ ʈ-ʩʭʝʤʘ ï ʵʪʦ ʥʝ 
ʥʦʚʳʡ (ʝʱʝ ʦʜʠʥ) ʷʟʳʢ, ʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ - ʝʜʠʥʘʷ ʜʣʷ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʷʟʳʢʦʚ: 
Fortran, Cobol, C++, Java, Delphi ʠ ʪ.ʜ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʘ ʤʦʱʥʝʝ ʠ ʤʥʦʛʦ ʧʨʦʱʝ, ʥʘʛʣʷʜʥʝʝ ʠ ʢʦʤʧʘʢʪ-
ʥʝʝ ʵʪʠʭ ʷʟʳʢʦʚ ʠ ʫʧʨʦʱʘʝʪ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʨʦʮʝʩʩ ʠ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ï IDE. 

ɻʨʘʬʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʭʝʤ. ʕʣʝʤʝʥʪʘʨʥʘʷ ʩʭʝʤʘ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘ-
ʝʪʩʷ ʈ- ʩʭʝʤʦʡ, ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʜʫʛʠ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʨʰʠʥʘʤʠ (ʩʤ. ʨʠʩ. 1). ɼʫʛʘ ʠʤʝʝʪ 
ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʣʴʢʦ ʚʧʨʘʚʦ ʠʣʠ ʚʣʝʚʦ. ʀʟ ʚʝʨʰʠʥʳ ʈ-ʩʭʝʤʳ ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʣʶʙʦʝ ʯʠʩʣʦ ʜʫʛ ʚʧʨʘʚʦ 
ʠ/ʠʣʠ ʚʣʝʚʦ (ʩʤ. ʨʠʩ. 2).  

 

 
ʉʡʪ. 1. ʖʤʞʥʞʦʫʙʩʦʙʸ ʉ-ʪʮʞʥʙ (ʧʝʦʙ ʝʬʜʙ ʛʨʩʙʛʧ ʡʤʡ ʛʤʞʛʧ) ʝʤʸ ʠʙʨʡʪʡ ʤʷʚʧʢ ʨʩʧʜʩʙʥʥʴ ʦʙ 

ʤʷʚʧʥ ʸʠʴʣʞ 
 

 
ʉʡʪ. 2. ʀʙʨʡʪʵ ʉ*-ʪʮʞʥʴ 4-ʮ ʯʡʣʤʧʛ ʚʞʠ ʧʜʩʙʦʡʰʞʦʡʢ ʰʡʪʤʙ ʙʤʵʫʞʩʦʙʫʡʛʦʴʮ ʝʬʜ ʡ ʚʞʠ ʝʞʫʙʤʞʢ 

ʩʞʙʤʡʠʙʯʡʡ (ʚʞʠ ʠʙʨʡʪʡ ʡʦʭʧʩʥʙʯʡʡ ʦʙ ʝʬʜʙʮ) 
 
ɼʫʛʠ, ʚʳʭʦʜʷʱʠʝ ʠʟ ʚʝʨʰʠʥʳ, ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ (ʯʠʪʘʶʪʩʷ, ʧʦʥʠʤʘʶʪʩʷ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ, ʠ ʚʳ-

ʧʦʣʥʷʶʪʩʷ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʦʪ ʚʝʨʰʠʥʳ ʢ ʚʝʨʰʠʥʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʝʣʢʝ ʜʫʛʠ, 
ʥʘʯʠʥʘʷ ʦʪ ʧʝʨʚʦʡ ʩʣʝʚʘ ʚʝʨʰʠʥʳ ʠ ʢʦʥʯʘʷ ʧʦʩʣʝʜʥʝʡ ʚʝʨʰʠʥʦʡ ʩʧʨʘʚʘ. ɺ ʈ-ʩʭʝʤʘʭ ʚʝʨʪʠʢʘʣʴʥʳʝ 
ʜʫʛʠ ʷʚʣʷʶʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ, ʦʥʠ ʩʦʝʜʠʥʷʶʪ ʚʝʨʰʠʥʳ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʜʫʛʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷ-
ʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠ ʥʘʛʨʫʞʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ. ɺʝʨʰʠʥʘ ʥʝ ʠʤʝʝʪ ʠʤʝʥʠ ʠ ʟʘʜʘʝʪ ʩʦʩʪʦʷʥʠʝ ʧʨʦʛʨʘʤ-
ʤʳ ʠʣʠ ʧʨʦʮʝʩʩʘ ʝʝ ʨʘʟʨʘʙʦʪʢʠ. ɺʚʦʜ ʛʨʘʬʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚʚʦʜʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʫʛ ʦʢʦʣʦ 
ʚʳʜʝʣʝʥʥʦʡ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʚʝʨʰʠʥ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʚʦʜʘ ʈ*-ʩʭʝʤʳ (ʩʤ. ʨʠʩ. 2), ʩʦʩʪʦʷʱʝʡ ʠʟ 13(n) 
ʜʫʛ, ʥʝʦʙʭʦʜʠʤʦ 12(n-1) ʥʘʞʘʪʠʡ ʢʣʘʚʠʰ ʤʳʰʠ ʠʣʠ ʢʣʘʚʠʘʪʫʨʳ. ʇʝʨʚʘʷ ʜʫʛʘ ʈ-ʩʭʝʤʳ ʠ ʥʘʜʧʠʩʠ ʥʘ ʥʝʡ 
(ʩʤ. ʨʠʩ. 1) ʚʩʝʛʜʘ ʨʠʩʫʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ɺ ʈ-ʩʭʝʤʘʭ ʥʘ ʜʫʛʝ ʩʚʝʨʭʫ ʧʠʰʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦ ʜʫʛʝ, ʘ ʩʥʠʟʫ ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʠ ʵʪʦʤ 
ʜʝʡʩʪʚʠʷ (ʩʤ. ʨʠʩ. 1). ʋʩʣʦʚʠʝ ʠ/ʠʣʠ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʅʘ ʟʘʧʠʩʴ ʫʩʣʦʚʠʡ ʠ ʜʝʡʩʪʚʠʡ (ʩʤ ʨʠʩ. 
1, 3-5) ʥʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ï ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ: ʨʫʩʩʢʦʤ, ʘʥ-
ʛʣʠʡʩʢʦʤ, ʢʠʪʘʡʩʢʦʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ, ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. ʚ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ. 

ɽʩʣʠ ʫʩʣʦʚʠʝ ʠʩʪʠʥʥʦ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʜʝʡʩʪʚʠʷ ʧʦʜ ʵʪʦʡ ʜʫʛʦʡ ʠ ʧʨʦʠʩʭʦʜʠʪ 
ʧʝʨʝʭʦʜ ʧʦ ʩʪʨʝʣʢʝ ʢ ʩʣʝʜʫʶʱʝʡ ʚʝʨʰʠʥʝ. 

ɽʩʣʠ ʫʩʣʦʚʠʝ ʣʦʞʥʦ, ʪʦ ʜʝʡʩʪʚʠʷ ʧʦʜ ʜʫʛʦʡ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 
ʩʚʝʨʭʫ ʚʥʠʟ ʚʳʭʦʜʷʱʘʷ ʠʟ ʵʪʦʡ ʚʝʨʰʠʥʳ ʜʫʛʘ, ʘ ʝʩʣʠ ʝʝ ʥʝʪ, ʪʦ ʜʫʛʘ, ʩʣʝʜʫʶʱʘʷ ʟʘ ʚʝʨʰʠʥʦʡ, ʥʘ ʢʦ-
ʪʦʨʫʶ ʦʥʘ (ʜʫʛʘ ʩ ʧʦʩʣʝʜʥʠʤ ʣʦʞʥʳʤ ʫʩʣʦʚʠʝʤ) ʫʢʘʟʳʚʘʝʪ. 
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ɽʩʣʠ ʫʩʣʦʚʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ, ʪʦ ʵʪʦ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʚʩʝʛʜʘ ʠʩʪʠʥʥʦʡ ʣʦʛʠʯʝʩʢʦʡ 
ʢʦʥʩʪʘʥʪʦʡ ʈ-ʩʭʝʤʳ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʩʦʙʳʤ ʩʧʦʩʦʙʦʤ, ʦʛʦʚʦʨʝʥʥʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦ-
ʣʦʯʢʠ (ʩʤ. ʨʠʩ. 4). ʂʘʢ ʧʨʘʚʠʣʦ, ʣʦʛʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʩʚʦʝʤʫ ʜʝʡʩʪʚʠʶ, ʦʙʨʘʟʫʷ ʝʜʠ-
ʥʳʡ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʢʦʜ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʜʝʡʩʪʚʠʷ (ʩʤ. ʨʠʩ. 4) ʚʪʦʨʫʶ ʢʦʣʦʥʢʫ ʩʧʨʘʚʘ). 
ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʦʧʠʩʘʥʠʡ ʜʘʥʥʳʭ ʠ ʤʝʪʘʜʘʥʥʳʭ. 

ɽʩʣʠ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤ ʪʝʢʩʪʦʤ (ʩʤ. ʨʠʩ. 5) ʚ ʧʫʥʢʪʠʨʥʦʡ ʨʘʤʢʝ), ʪʦ ʟʥʘʯʝʥʠʝ 
ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʨʫʛʦʡ ʈ-ʩʭʝʤʦʡ ʩ ʠʤʝʥʝʤ ʠʟ ʨʘʤʢʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʦʩʣʝ ʚʦʟʚʨʘʪʘ ʠʟ ʜʨʫʛʦʡ ʈ-
ʩʭʝʤʳ ʧʨʦʠʟʚʦʣʴʥʳʡ ʪʝʢʩʪ ʚ ʧʫʥʢʪʠʨʥʦʡ ʨʘʤʢʝ ʩʯʠʪʘʝʪʩʷ ʠʩʪʠʥʥʳʤ ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʜʝʡʩʪʚʠʷ ʧʦʜ ʥʠʤ. 
ʊʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʝʜʠʥʦʤ 
ʷʟʳʢʝ ʈ-ʩʭʝʤ.  

ʃʶʙʘʷ ʩʭʝʤʘ ʩʪʨʦʠʪʩʷ ʠʟ ʵʣʝʤʝʥʪʘʨʥʳʭ ʈ-ʩʭʝʤ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʚʩʝʤ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʧʨʦ-
ʛʨʘʤʤʳ. ʂʘʞʜʘʷ ʈ-ʩʭʝʤʘ ʠʤʝʝʪ ʩʚʦʝ ʠʤʷ, ʢʦʪʦʨʦʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʦʢʦʣʦ ʞʝʣʪʦʛʦ ʵʣʣʠʧʩʘ (ʩʤ. ʨʠʩ. 5). 
ʅʦʚʘʷ ʈ-ʩʭʝʤʘ ʟʘʜʘʝʪʩʷ ʜʚʦʡʥʳʤ ʢʣʠʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʩʚʦʙʦʜʥʦʤ ʤʝʩʪʝ ʈʘʙʦʯʝʛʦ ʧʦʣʷ ɻʨʘ-
ʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ - GIDE.  

ʊʘʢʦʡ ʛʨʘʬ ʩʦʛʣʘʩʥʦ ISO/IEC 8631 ʥʘʟʚʘʥ ʈ-ʩʭʝʤʦʡ. 
 

 
ʉʡʪ. 3. ʉ-ʪʮʞʥʙ ʭʩʙʜʥʞʦʫʙ ʨʩʧʜʩʙʥʥʴ ʛ ʸʠʴʣʞ ʊ++ ʡ ʜʩʙʥʥʙʫʡʣʡ ʪʨʡʪʣʙ ʡʝʞʦʫʡʭʡʣʙʫʧʩʧʛ 

 

 
ʉʡʪ. 4. ʀʙʨʡʪʵ ʤʧʜʡʰʞʪʣʡʮ ʣʧʦʪʫʙʦʫ ʉ-ʪʮʞʥ ʡ ʪʧʧʫʛʞʫʪʫʛʬʷʲʡʮ ʡʥ ʣʧʝʧʛ ʊ++ (ʦʡʟʞ ʛ ʣʧʤʧʦʣʞ) 

 

 
ʉʡʪ. 5. ʈʩʡʦʯʡʨ ʪʛʸʠʡ ʨʩʧʡʠʛʧʤʵʦʴʮ ʫʞʣʪʫʧʛ (ʛ ʨʬʦʣʫʡʩʦʧʥ ʨʩʸʥʧʬʜʧʤʵʦʡʣʞ) ʪ ʧʨʩʞʝʞʤʞʦʡʞʥ  
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Ã´º 004 

BUSINESS INTELLIGENCE - ÍÂ¾ 
¾¿µÀ°Æ¸¾½½¾µ ¸ ÁÂÀ°Âµ³¸ÇµÁº¾µ 
±¸·½µÁ-ÀµÈµ½¸µ 

·ØÝÝïâãÛÛØÝ ºÐÜØÛì ÀØÝÐâÞÒØç, 
±ÐâëàèØÝ ÍÔãÐàÔ ÀÐÜØÛìÕÒØç 

cʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʄʀʈʕɸ - ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
Business intelligence - ɻ ʪʦ ʦʧʝʨʘʮʠʦʥʥʦʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʝ.  
ʊʝʨʤʠʥ çbusiness intelligenceè ʤʘʣʦ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʪ.ʢ. ʥʝʪ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ. ʇʦʧʳʪʘʝʤʩʷ ʨʘʟʦ-

ʙʨʘʪʴʩʷ ʚ ʝʛʦ ʩʫʪʠ. 
ɺ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʩʣʦʚʦ çʠʥʪʝʣʣʝʢʪè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ, ʤʳʩʣʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʅʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʥʝʧʣʦʭʦʡ ʧʝʨʝʚʦʜ ʜʣʷ ʪʝʨʤʠʥʘ Business intelligence ʧʨʝʜʣʦʞʝʥ ʚ [1] çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 
ʘʥʘʣʠʟ ʜʘʥʥʳʭè, ʥʦ ʩʨʘʟʫ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʘ ʠʤʝʝʪʩʷ ʣʠ "ʥʝʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ". 

ʅʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʙʩʫʞʜʘʝʤʦʛʦ ʪʝʨʤʠʥʘ ʧʦʚʣʠʷʣʘ ʤʥʦʛʦʟʥʘʯʥʦʩʪʴ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ 
çintelligenceè: 

¶ ʩʧʦʩʦʙʥʦʩʪʴ ʫʟʥʘʚʘʪʴ ʠ ʧʦʥʠʤʘʪʴ; ʛʦʪʦʚʥʦʩʪʴ ʢ ʧʦʥʠʤʘʥʠʶ; 

¶ ʟʥʘʥʠʷ, ʧʝʨʝʜʘʥʥʳʝ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʧʫʪʝʤ ʦʙʫʯʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʦʧʳʪʘ; 

¶ ʜʝʡʩʪʚʠʝ ʠʣʠ ʩʦʩʪʦʷʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʥʠʷ; 

¶ ʨʘʟʚʝʜʢʘ, ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ. 
ɺ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʩʣʦʚʦ çʠʥʪʝʣʣʝʢʪè ʦʜʥʦʟʥʘʯʥʦ ʧʦʥʠʤʘʝʪʩʷ, ʢʘʢ ʤʳʩʣʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝ-

ʣʦʚʝʢʘ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʥʝʧʣʦʭʦʡ ʧʝʨʝʚʦʜ ʜʣʷ ʪʝʨʤʠʥʘ Business intelligence ʧʨʝʜʣʦʞʝʥ ʚ [1] çʠʥʪʝʣ-
ʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭè, ʥʦ ʩʨʘʟʫ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʘ ʠʤʝʝʪʩʷ ʣʠ çʥʝʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ 
ʜʘʥʥʳʭè. ʇʫʪʠ ʷʟʳʢʘ ʥʝʠʩʧʦʚʝʜʠʤʳ, ʧʦʵʪʦʤʫ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʦʨʠʛʠʥʘʣ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʢʘʣʴʢʫ 
çʙʠʟʥʝʩ-ʠʥʪʝʣʣʝʢʪè. ʇʦʧʨʦʙʫʝʤ ʦʙʲʷʩʥʠʪʴ ʥʘʛʣʷʜʥʦ, ʯʪʦ ʟʘ ʧʨʠʥʮʠʧ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ.  

ɺʧʝʨʚʳʝ ʪʝʨʤʠʥ çbusiness intelligenceè ʙʳʣ ʚʚʝʜʝʥ ʚ ʦʙʨʘʱʝʥʠʝ ʘʥʘʣʠʪʠʢʘʤʠ Gartner ʚ ʢʦʥʮʝ 
1980-ʭ ʛʦʜʦʚ, ʢʘʢ çʧʦʣʴʟʦʚʘʪʝʣʝʮʝʥʪʨʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʜʦʩʪʫʧ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥ-
ʬʦʨʤʘʮʠʠ, ʝʝ ʘʥʘʣʠʟ, ʚʳʨʘʙʦʪʢʫ ʠʥʪʫʠʮʠʠ ʠ ʧʦʥʠʤʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʥʦʤʫ ʠ ʥʝʬʦʨʤʘʣʴ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʚ ʨʘʟʣʠʯ-
ʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: BI, EIS, DSS, ʕɺʄ, ʉʋɹɼʙ EBIS. 
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ʥʦʤʫ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡè. ʇʦʟʞʝ ʚ 1996 ʛʦʜʫ ʧʦʷʚʠʣʦʩʴ ʫʪʦʯʥʝʥʠʝ ð çʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥ-
ʥʳʭ, ʧʦʩʪʨʦʝʥʠʷ ʦʪʯʝʪʦʚ ʠ ʟʘʧʨʦʩʦʚ ʤʦʛʫʪ ʧʦʤʦʯʴ ʙʠʟʥʝʩ-ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʝʦʜʦʣʝʪʴ ʤʦʨʝ ʜʘʥʥʳʭ ʜʣʷ 
ʪʦʛʦ, ʯʪʦʙʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠʟ ʥʠʭ ʟʥʘʯʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ð ʩʝʛʦʜʥʷ ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʧʦʧʘʜʘʶʪ ʚ ʢʘʪʝʛʦʨʠʶ, ʥʘʟʳʚʘʝʤʫʶ ʙʠʟʥʝʩ-ʠʥʪʝʣʣʝʢʪ (Business Intelligence)è. 

ʅʞʪʫʧ ʡ ʮʙʩʙʣʫʞʩʦʴʞ ʧʪʧʚʞʦʦʧʪʫʡ Business intelligence 
ɺ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ BI ʣʝʞʠʪ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʩʪʫʧʘ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʠ-

ʨʦʚʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʠʟʥʝʩʝ. BI ʧʦʨʦʞʜʘʝʪ ʠʪʝʨʘʮʠ-
ʦʥʥʳʡ ʧʨʦʮʝʩʩ ʙʠʟʥʝʩ-ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʢʣʶʯʘʶʱʠʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠ ʠʭ ʘʥʘʣʠʟ, ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʦʷʚʣʝ-
ʥʠʝ ʠʥʪʫʠʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʣʶʯʝʥʠʡ, ʥʘʭʦʞʜʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʠʟʤʝʥʷʪʴ 
ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ. BI ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, 
ʚʢʣʶʯʘʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʘʥʘʣʠʪʠʢʦʚ. 

BI, EIS, DSS, ʶʤʞʣʫʩʧʦʦʴʢ ʚʡʠʦʞʪ ʡ ʣʧʥʥʞʩʯʡʸ 
ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʤʝʥʷʣʠʩʴ ʥʘʟʚʘʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʫʢʦʚʦʜʠʪʝʣʷ (executive information systems, EIS) ʜʦ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷ-
ʪʠʷ ʨʝʰʝʥʠʡ (decision support systems, DSS) ʠ ʩʝʡʯʘʩ ʜʦ ʩʠʩʪʝʤ ʙʠʟʥʝʩ-ʠʥʪʝʣʣʝʢʪʘ. 

ɺʦ ʚʨʝʤʝʥʘ ʙʦʣʴʰʠʭ ʕɺʄ ʠ ʤʠʥʠʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʛʜʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝ ʙʳʣʦ ʧʨʷ-
ʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʤʧʴʶʪʝʨʘʤ, ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʠʩʝʣʠ ʦʪ ʩʚʦʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʀʊ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ 
ʠʭ ʩʪʘʥʜʘʨʪʥʳʤʠ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʦʪʯʝʪʘʤʠ. ʅʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʪʯʝʪʳ, ʦʪʣʠʯʥʳʝ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ, 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʫʞʥʦ ʙʳʣʦ ʟʘʢʘʟʳʚʘʪʴ ʠʭ ʨʘʟʨʘʙʦʪʢʫ ʠ ʞʜʘʪʴ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʠʣʠ ʥʝʜʝʣʴ. 

ʇʨʠʣʦʞʝʥʠʷ EIS ʙʳʣʠ ʥʘʩʪʨʦʝʥʳ ʥʘ ʥʫʞʜʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʤʝʥʝʜʞʝʨʦʚ ʠ ʜʘʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-
ʣʫʯʘʪʴ ʦʩʥʦʚʥʫʶ ʘʛʨʝʛʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʠʭ ʙʠʟʥʝʩʘ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠʣʠ ʜʠʘʛʨʘʤʤ. 
ʆʙʳʯʥʦ ʦʥʠ ʚʢʣʶʯʘʣʠ ʨʝʛʣʘʤʝʥʪʥʳʝ ʟʘʧʨʦʩʳ ʩ ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʠʝ ʧʘʢʝʪʳ ʦʙʳʯʥʦ ʨʘʟʨʘʙʘʪʳʚʘ-
ʣʠʩʴ ʩʠʣʘʤʠ ʩʚʦʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʀʊ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʷʣʠʩʴ ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʩʦʟʜʘʚʘʣʠʩʴ ʧʦ ʟʘʢʘʟʫ ʟʘʧʨʦʩʳ ʠʣʠ ʦʪʯʝʪʳ ʥʘ SQL. 

ʇʨʠʣʦʞʝʥʠʷ DSS ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʙʳʣʠ ʧʘʢʝʪʘʤʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʝʥʝ-
ʨʘʮʠʝʡ SQL-ʩʢʨʠʧʪʦʚ ʧʦ ʪʠʧʫ ʟʘʧʨʘʰʠʚʘʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ. ʆʥʠ ʧʦʟʚʦʣʷʣʠ ʘʥʘʣʠʪʠʢʘʤ 
ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ, ʥʝ ʪʨʝʙʫʷ ʟʥʘʥʠʷ SQL. ɺ ʦʪʣʠʯʠʝ ʦʪ EIS ʧʨʠʣʦʞʝʥʠʷ DSS 
ʤʦʛʫʪ ʦʪʚʝʯʘʪʴ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʧʨʦʩʦʚ ʙʠʟʥʝʩʘ, ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʯʝ-
ʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʛʠʙʢʦʩʪʴ ʪʘʢʠʭ ʧʘʢʝʪʦʚ ʚʩʝ ʞʝ ʙʳʣʘ ʦʛʨʘ-
ʥʠʯʝʥʘ ʠʟ-ʟʘ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʥʘʙʦʨ ʟʘʜʘʯ. 

ʉ ʧʨʠʭʦʜʦʤ ʇʂ ʠ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʧʨʠʣʦʞʝʥʠʡ DSS ʩʪʨʦʠʪʩʷ ʫʞʝ ʥʘ ʦʩ-
ʥʦʚʝ BI ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ-ʥʝʧʨʦʛʨʘʤʤʠʩʪʫ ʣʝʛʢʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʠʟʚʣʝʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʨʘʟ-
ʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʦʪʯʝʪʳ ʠʣʠ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʷ, ʧʨʦʚʦʜʠʪʴ ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʙʠʟʥʝʩ-ʠʥʪʝʣʣʝʢʪʘ ʧʨʦʰʣʦ ʧʫʪʴ ʦʪ çʪʦʣ-
ʩʪʳʭè ʢʣʠʝʥʪʦʚ ʜʦ Web-ʧʨʠʣʦʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʝʜʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʙʨʘʫʟʝʨʘ 
ʠ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʫʜʘʣʝʥʥʦ. ʄʦʞʥʦ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʩʮʝʥʘʨʠʠ çʯʪʦ ʝʩʣʠè ʠ ʢʦʣʣʝʢʪʠʚʥʦ ʧʨʦʩʤʘʪʨʠ-
ʚʘʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ.ʴ 

ʍʦʪʷ ʧʦʣʴʟʦʚʘʪʝʣʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ BI-ʠʥʬʦʨʤʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʩ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ Web ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ, B2B, CRM ʠ SCM BI-ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʠ 
ʚʥʝʰʥʠʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʧʨʠʷʪʠʶ [9], ʘ ʚ B2C, C2B ʠ ʥʘ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʢʘʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ BI 
ʷʚʣʷʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʠ Internet. 

BI ʡ ʮʩʙʦʡʤʡʲʙ ʝʙʦʦʴʮ 
ʂʦʥʮʝʧʮʠʷ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ (Data warehousing) ʦʧʨʝʜʝʣʷʶʪ ʧʦʜʭʦʜʳ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʪʝʛʨʘʮʠʶ, ʦʯʠʩʪʢʫ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 
ʘʥʘʣʠʟʘ [3], ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦʩ çʂʘʢ ʧʦʜʛʦʪʦʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʘʥʘʣʠʟʘ?è. ʊʝʭʥʦʣʦʛʠʷ ʙʠʟʥʝʩ-
ʠʥʪʝʣʣʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʜʦʩʪʫʧʘ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʨʤʠʥʘʭ 
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. BI-ʩʨʝʜʩʪʚʘ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʭʨʘʥʠʣʠʱʘ ʜʘʥ-
ʥʳʭ, ʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʙʣʝʤʘ ʦʯʠʩʪʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʥʠʭ, ʧʨʠʯʝʤ ʦʩʫʱʝʩʪʚ-
ʣʷʪʴ ʵʪʠ ʦʧʝʨʘʮʠʠ ʧʨʠʜʝʪʩʷ ʥʘ ʣʝʪʫ ʠʣʠ ʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ, ʥʦ ʜʣʷ ʦʙʦʩʦʙʣʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʨʝʩʫʨʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʵʬʬʝʢʪ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 
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ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʟʘʢʮʠʡ. ɺʦʪ ʧʦʯʝʤʫ ʭʦʨʦʰʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʧʨʘʢʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʪʨʘʥʟʘʢʮʠ-
ʦʥʥʦʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʚʪʦʨʦʡ ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʭʨʘʥʠʣʠʱʫ 
ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʝ ʩʪʳʢʠ ʠʜʫʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʥʘ ʫʨʦʚʥʝ ʤʝʪʘʜʘʥʥʳʭ. ɺ ʩʣʫʯʘʝ 
ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʝʪʘʜʘʥʥʳʤʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʦ ʪʝʨʤʠʥʦʤ çʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭè ʦʙʦʟʥʘʯʘʶʪ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ 
ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ DSS ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʭʨʘ-
ʥʠʣʠʱʘ ʜʘʥʥʳʭ ʠ ʙʠʟʥʝʩ-ʠʥʪʝʣʣʝʢʪʘ [5,6]. 

ʃʧʩʨʧʩʙʫʡʛʦʴʞ BI-ʦʙʚʧʩʴ 
EBIS ð ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʫʪʴ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ BI-ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʧʦʩʪʘʚʣʷʣʠʩʴ ʚ 

ʚʠʜʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʕʪʠ ʥʘʙʦʨʳ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʥʘʙʦʨʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʥʝʨʘʮʠʠ ʟʘʧʨʦʩʦʚ, 
ʦʪʯʝʪʦʚ ʠ OLAP. ʂʦʨʧʦʨʘʪʠʚʥʳʝ BI-ʥʘʙʦʨʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʝ 
ʪʦʣʴʢʦ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʠ ʥʘ ʢʣʶʯʝʚʳʭ ʟʘʢʘʟʯʠʢʦʚ, ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʜʨ. ʇʨʦʜʫʢʪʳ BI-
ʥʘʙʦʨʦʚ ʜʦʣʞʥʳ ʧʦʤʦʛʘʪʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ BI ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ 
ʨʝʩʫʨʩʦʚ. ʀʟ-ʟʘ ʪʝʩʥʦʛʦ ʨʦʜʩʪʚʘ Web ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ BI-ʥʘʙʦʨʦʚ ʥʝʢʦʪʦʨʳʝ ʧʦʩʪʘʚʱʠʢʠ ʦʧʠʩʳʚʘʶʪ 
ʩʚʦʠ BI-ʥʘʙʦʨʳ ʢʘʢ BI-ʧʦʨʪʘʣʳ. ʕʪʠ ʧʦʨʪʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦ-
ʩʪʝʡ EBIS ʩ ʧʦʤʦʱʴʶ Web-ʙʨʘʫʟʝʨʘ, ʦʜʥʘʢʦ ʧʦʩʪʘʚʱʠʢʠ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, 
ʧʨʠʙʣʠʞʘʷ ʝʝ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ çʪʦʣʩʪʳʭè ʢʣʠʝʥʪʦʚ. ʊʠʧʠʯʥʳʝ EBIS ʧʦʩʪʘʚʣʷʶʪ 
Business Objects ʠ Cognos. 

BI-ʨʤʙʫʭʧʩʥʴ 
BI-ʧʣʘʪʬʦʨʤʳ ʧʨʝʜʣʘʛʘʶʪ ʥʘʙʦʨʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʚʥʝʜʨʝʥʠʷ, ʧʦʜʜʝʨʞʢʠ ʠ ʩʦʧʨʦ-

ʚʦʞʜʝʥʠʷ BI-ʧʨʠʣʦʞʝʥʠʡ. ʀʤʝʶʪʩʷ ʥʘʩʳʱʝʥʥʳʝ ʜʘʥʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷ ʩ çʟʘʢʘʟʥʳʤʠè ʠʥʪʝʨʬʝʡʩʘʤʠ 
ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚʦʢʨʫʛ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʠʟʥʝʩ-ʧʨʦʙʣʝʤ, ʩ ʮʝʣʝʚʳʤ ʘʥʘʣʠʟʦʤ 
ʠ ʤʦʜʝʣʷʤʠ. BI-ʧʣʘʪʬʦʨʤʳ, ʭʦʪʷ ʠ ʥʝ ʪʘʢ ʙʳʩʪʨʦ ʨʘʩʪʫʪ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ EBIS, ʷʚʣʷʶʪʩʷ 
ʚʘʞʥʳʤ ʩʝʛʤʝʥʪʦʤ ʙʣʘʛʦʜʘʨʷ ʦʞʠʜʘʝʤʦʤʫ ʠ ʫʞʝ ʧʨʦʠʩʭʦʜʷʱʝʤʫ ʨʦʩʪʫ BI-ʧʨʠʣʦʞʝʥʠʡ. ʉʪʘʨʘʥʠʷʤʠ 
ʧʦʩʪʘʚʱʠʢʦʚ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ, ʩʦʟʜʘʶʱʠʭ OLAP-ʨʘʩʰʠʨʝʥʠʷ ʩʚʦʠʭ ʉʋɹɼ, ʤʥʦʛʠʝ ʧʦʩʪʘʚʱʠʢʠ 
ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʠʣʠ ʤʥʦʛʦʤʝʨʥʳʝ ʉʋɹɼ ʜʣʷ OLAP, ʯʪʦʙʳ ʚʳʞʠʪʴ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʤʠ-
ʛʨʠʨʦʚʘʪʴ ʚ ʦʙʣʘʩʪʴ BI-ʧʨʠʣʦʞʝʥʠʡ. ʉʝʤʝʡʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʉʋɹɼ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ BI, 
ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʜʪʘʣʢʠʚʘʶʪ ʨʦʩʪ ʨʳʥʢʘ BI-ʧʣʘʪʬʦʨʤ. ʆʪʯʘʩʪʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʝʡ 
ʘʢʪʠʚʥʦʩʪʠ ʨʷʜʘ ʧʦʩʪʘʚʱʠʢʦʚ ʉʋɹɼ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʚʠʜʠʤ, ʯʪʦ EBIS ʷʚʣʷʶʪʩʷ 
ʚʳʩʦʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʥʦ ʦʥʠ ʥʝ ʠʤʝʶʪ ʪʘʢʦʛʦ ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʘʢ BI-ʧʣʘʪʬʦʨʤʳ 
ʠʣʠ ʟʘʢʘʟʥʳʝ BI-ʧʨʠʣʦʞʝʥʠʷ. ɿʘʪʦ BI-ʧʣʘʪʬʦʨʤʳ ʦʙʳʯʥʦ ʥʝ ʪʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʥʳ, ʢʘʢ ʢʦʨʧʦʨʘ-
ʪʠʚʥʳʝ BI-ʥʘʙʦʨʳ. ʇʨʠ ʚʳʙʦʨʝ BI-ʧʣʘʪʬʦʨʤ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʤʦʜʫʣʴ-
ʥʦʩʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʧʦʜʜʝʨʞʢʫ ʩʪʘʥʜʘʨʪʦʚ XML, OLE DB for OLAP, LDAP, CORBA, 
COM/DCOM ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʳ ʚ Web. ʆʥʠ ʜʦʣʞʥʳ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʩʧʝʮʠ-
ʬʠʯʝʩʢʫʶ ʜʣʷ ʙʠʟʥʝʩ-ʠʥʪʝʣʣʝʢʪʘ, ʘ ʠʤʝʥʥʦ: ʜʦʩʪʫʧ ʢ ɹɼ (SQL), ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʤʥʦʛʦʤʝʨʥʳʤʠ ʜʘʥ-
ʥʳʤʠ, ʬʫʥʢʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʜʝʣʦʚʫʶ ʛʨʘʬʠʢʫ. ʕʪʫ ʢʘʪʝʛʦʨʠʶ ʧʨʦʜʫʢʪʦʚ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʠʨʤʳ Microsoft, SAS Institute, ORACLE, SAP ʠ ʜʨʫʛʠʝ. 

ʉʙʠʛʞʝʣʙ ʝʙʦʦʴʮ 
ʈʘʟʚʝʜʢʘ ʜʘʥʥʳʭ (data mining) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ, ʪʝʥʜʝʥʮʠʡ, 

ʰʘʙʣʦʥʦʚ, ʩʚʷʟʝʡ ʠ ʢʘʪʝʛʦʨʠʡ [1,7]. ʆʥʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʰʘʙʣʦʥʦʚ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦ-
ʜʦʚ. ʇʨʠ ʨʘʟʚʝʜʢʝ ʜʘʥʥʳʭ ʤʥʦʛʦʢʨʘʪʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʜ ʩʳ-
ʨʳʤʠ ʜʘʥʥʳʤʠ (ʦʪʙʦʨ ʧʨʠʟʥʘʢʦʚ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʨʝʛʨʝʩʩʠʷ), ʢʦʪʦʨʳʝ 
ʧʨʝʜʥʘʟʥʘʯʝʥʳ: 1) ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤʠ ʜʣʷ ʣʶ-
ʜʝʡ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʣʫʯʰʝ ʧʦʥʠʤʘʶʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ; 
2) ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʩʢʘʟʘʪʴ ʨʝʟʫʣʴʪʘʪ ʠʣʠ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘ-
ʮʠʡ, ʠʩʧʦʣʴʟʫʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʠʣʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ OLAP ʨʘʟʚʝʜʢʘ ʜʘʥʥʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘʧʨʘʚʣʷ-
ʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠ-
ʚʘʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʤʦʛʘʶʪ ʨʘʩʧʦʟʥʘʪʴ ʚʘʞʥʳʝ (ʠ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ) ʪʝʥʜʝʥʮʠʠ, ʩʚʦ-
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ʙʦʜʥʳʝ ʦʪ ʧʨʝʜʚʟʷʪʦʩʪʠ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
ʈʤʷʪʴ ʡ ʥʡʦʬʪʴ ʫʞʮʦʧʤʧʜʡʡ 
ɺʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʚʝʜʝʥʠʶ ʤʥʦʛʦʘʩʧʝʢʪʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʪʝʨʤʠʥʘʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʙʠʟʥʝʩ ʨʝʰʝʥʠʡ ʙʳʩʪʨʦ ʨʘʩʰʠʨʷʶʪʩʷ. ʇʘʨʘʣ-
ʣʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʥʘʨʭʠʠ ʠʣʠ ʜʠʢʪʘʪʫʨʳ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʤʦʢʨʘʪʠʠ [9] ʨʘʩʰʠ-
ʨʷʝʪ ʢʦʥʪʠʥʛʝʥʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ business intelligence. ʅʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʭʦʜʠʪ ʧʦʪʨʝʙʥʦʩʪʴ ʛʠʙʢʦʛʦ ʜʦ-
ʩʪʫʧʘ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ, ʘ ʥʝ ʧʨʦʩʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʨʝʰʠʪʴ ʢʦʥʢʨʝʪʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʘʜʘʯʫ. 
ʉʥʠʞʘʝʪʩʷ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʀʊ, ʠʟʛʦʪʘʚʣʠʚʘʶʱʠʭ ʧʦ ʟʘʢʘʟʫ ʦʪʯʝʪʳ ʠʣʠ ʟʘʧʨʦʩʳ. 
ɺʦʟʤʦʞʝʥ ʧʝʨʝʭʦʜ ʦʪ ʩʪʘʪʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʥʳʭ ʦʪʯʝʪʦʚ ʢ çʞʠʚʦʤʫ ʦʪʯʝʪʫè, ʘ ʥʘʠʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ 
ʘʥʘʣʠʪʠʢʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʢʨʦʩʩ-ʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʚʦʜʥʳʭ ʦʪʯʝʪʦʚ ʩ 
ʥʫʣʷ, ʠʤʝʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʣʦʡ, ʦʧʠʩʳʚʘʶʱʠʡ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʘʟʨʝʟʳ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
ʕʪʠ ʞʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʠʩʪʳ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʦʟʜʘʥʠʷ ʨʝʛʣʘʤʝʥʪʥʳʭ, ʧʘʨʘʤʝʪʨʠʯʝ-
ʩʢʠʭ ʦʪʯʝʪʦʚ. Web-ʜʦʩʪʫʧ ʢ BI (ʢʘʢ ʢ ʩʪʘʪʠʯʝʩʢʦʤʫ, ʪʘʢ ʠ ʢ ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʢʦʥʪʝʥʪʫ) ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ 
ʨʝʘʣʴʥʦʝ ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʢʦʣʣʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʆʩʥʦʚʥʳʤ ʨʠʩʢʦʤ ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʙʳʩʪʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ BI, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʧʨʦʚʝ-
ʨʝʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʩʨʝʜʩʪʚ. ʅʫʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʩʪʘʚʱʠʢʦʚ, ʦʮʝʥʠʚʘʪʴ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʠʷ 
ʨʘʟʚʠʪʠʷ, ʨʝʛʫʣʷʨʥʦ ʧʨʦʙʦʚʘʪʴ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʦʚʦʜʠʪʴ ʪʠʧʠʟʘʮʠʶ ʠ ʫʥʠʬʠʢʘʮʠʶ BI. ɼʨʫʛʦʡ ʨʠʩʢ ʩʚʷ-
ʟʘʥ ʩ ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ ð ʝʩʣʠ ʦʥʠ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʧʨʝʦʙʨʘʟʦʚʘʥʳ, ʥʝ ʦʯʠʱʝʥʳ ʠ ʥʝ ʢʦʥʩʦʣʠʜʠ-
ʨʦʚʘʥʳ, ʪʦ ʥʠʢʘʢʠʝ çʥʘʚʦʨʦʯʝʥʥʳʝè ʚʦʟʤʦʞʥʦʩʪʠ BI-ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʣʠ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʩʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ. ʈʷʜ ʧʨʦʙʣʝʤ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʠʟ-ʟʘ ʥʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʝʪʘʜʘʥʥʳʭ. ɺ ʨʘʤʢʘʭ 
ʙʦʣʴʰʦʡ ʢʦʨʧʦʨʘʮʠʠ ʵʪʠ ʚʦʧʨʦʩʳ ʨʝʰʘʶʪʩʷ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʤ ʫʨʦʚʥʝ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦ-
ʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʝʪʘʜʘʥʥʳʤʠ. ʉʦʟʜʘʥʠʝ ʭʨʘʥʠʣʠʱʘ ʧʦʤʦʞʝʪ 
ʥʘʚʝʩʪʠ ʧʦʨʷʜʦʢ ʚ ʥʦʤʝʥʢʣʘʪʫʨʝ ʩʦʙʠʨʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʙʦʨʝ ʜʘʥʥʳʭ, ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʩʘʥʢʮʠ-
ʦʥʠʨʦʚʘʥʠʠ ʜʦʩʪʫʧʘ. ʉʘʤʘ BI-ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʨʝʰʠʪʴ ʢʦʤʧʣʝʢʩʥʦ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʘ ʧʨʝʥʝʙʨʝ-
ʞʝʥʠʝ ʠʤʠ ʚʦʟʚʨʘʱʘʝʪ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʥʘʨʭʠʠ ʠ çʩʠʣʦʩʥʳʤ ʷʤʘʤ ʜʘʥʥʳʭè [9]. 
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ʌɻɹʆʋ ɺʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʉ. ʊʫʨʛʝʥʝʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʫʧʨʦʯʥʝʥʠʷ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʩ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʤʝʥʝʝ 0,25 %. ʉʪʘʣʠ ʵʪʠʭ ʤʘʨʦʢ ʦʙʳʯʥʦ ʫʧʨʦʯʥʷʶʪ ʣʠʙʦ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘ-
ʮʠʝʡ, ʣʠʙʦ ʮʝʤʝʥʪʘʮʠʝʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʢʘʣʢʦʡ (ʠʥʦʛʜʘ, ʜʣʷ ʦʩʦʙʦ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʜʝʪʘʣʝʡ ð ʜʚʫʤʷ 
ʧʦʩʣʝʜʫʶʱʠʤʠ ʟʘʢʘʣʢʘʤʠ ð ʜʣʷ ʩʝʨʜʮʝʚʠʥʳ ʠ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ). ʇʦʩʣʝ ʟʘʢʘʣʦʢ ʜʣʷ ʩʥʷʪʠʷ ʥʘʧʨʷʞʝ-
ʥʠʡ ʥʘʟʥʘʯʘʶʪ ʥʠʟʢʠʡ ʦʪʧʫʩʢ. ʊʘʢʘʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʨʝʩʫʨʩʦʸʤʢʦʡ, ʥʦ ʧʦʟʚʦʣʷʝʪ 
ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʚʸʨʜʫʶ ʠʟʥʦʩʦʩʪʦʡʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʷʟʢʦʡ ʫʜʘʨʦʧʨʦʯʥʦʡ ʩʝʨʜʮʝʚʠʥʦʡ. ɺ 
ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʧʦʩʦʙ ʫʧʨʦʯʥʝʥʠʷ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʧʫʪʸʤ ʥʝʧʦʣʥʦʡ ʟʘʢʘʣʢʠ, ʟʘʢʣʶʯʘ-
ʶʱʝʡʩʷ ʚ ʥʘʛʨʝʚʝ ʩʪʘʣʠ ʚ ʜʚʫʭʬʘʟʥʫʶ ʦʙʣʘʩʪʴ ʤʝʞʢʨʠʪʠʯʝʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʦʭʣʘʞʜʝʥʠʷ ʩʪʘʣʠ ʠʟ 
ʵʪʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 
ʪʚʸʨʜʦʩʪʠ ʫ ʩʪʘʣʠ 20 ð ʪʠʧʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʣʘʩʩʘ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ. ʉʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ 
ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʝʚʘ ʠ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʠʟ ʥʠʟ-
ʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʧʨʠ ʧʨʠʝʤʣʝʤʳʭ ʟʥʘʯʝʥʠʷʭ ʠʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʟʘʢʘʣʢʘ, ʫʧʨʦʯʥʝʥʠʝ ʩʪʘʣʝʡ, ʧʝʨʣʠʪ, ʬʝʨʨʠʪ, ʤʘʨʪʝʥʩʠʪ. 
 

POSSIBILITY OF STRENGTHENING LOW-CARBON STEELS BY INCOMPLETE QUENCHING 
 

Markova Natalia Nikolaevna, 
Kurdyumova Larisa Nikolaevna, 

Kurdyumov Vladislav Sergeevich 
 
Abstract: the article considers an alternative method of strengthening low-carbon steels with a carbon content 
of less than 0.25%. The steels of these grades are usually hardened by either elastic-plastic deformation or 
cementation followed by quenching (sometimes, for particularly critical parts, two subsequent hardening for the 
core and for the surface). After hardening for stress relief, a low vacation is prescribed. Such heat treatment is 
very resource-intensive, but it allows to form a hard wear-resistant surface in combination with a viscous im-
pact-resistant core. The article suggests a method for hardening low-carbon steels by incomplete heat quench-
ing, which consists in heating the steel to a two-phase region of intercritical temperatures and cooling the steel 
from these temperatures. The results of experimental studies showed a significant increase in hardness in 
steel 20 - a typical representative of the low-carbon steel grade. The method makes it possible to significantly 
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ʅʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ ʧʣʘʩʪʠʯʥʳ, ʭʦʨʦʰʦ ʩʚʘʨʠʚʘʶʪʩʷ, ʦʜʥʘʢʦ ʦʙʣʘʜʘʶʪ ʥʝʚʳʩʦʢʦʡ ʧʨʦʯʥʦ-

ʩʪʴʶ. ʀʟ-ʟʘ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʵʪʠ ʩʪʘʣʠ ʥʝ ʫʜʘʸʪʩʷ ʟʘʢʘʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʣʥʦʡ ʟʘʢʘʣʢʠ, 
ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʫʧʨʦʯʥʝʥʠʷ ʜʦʵʚʪʝʢʪʦʠʜʥʳʭ ʩʪʘʣʝʡ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ʧʦʜ ʟʘʢʘʣʢʫ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 30ð50 ʛʨʘʜʫʩʦʚ ʚʳʰʝ ʪʦʯʢʠ AC3.  

ʉʪʘʣʠ ʤʘʨʦʢ 05, 08, 10 ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʛʣʫʙʦʢʦʡ ʚʳʪʷʞʢʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʭʦʣʦʜʥʦʡ 
ʰʪʘʤʧʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʠʟʜʝʣʠʡ ʚ ʠʩʭʦʜʥʦʤ ʛʦʨʷʯʝʢʘʪʘʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙ-
ʨʘʙʦʪʢʠ. ʉʪʘʣʠ ʤʘʨʦʢ 15, 20, 25 ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ. ɼʣʷ 
ʫʧʨʦʯʥʝʥʠʷ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʠʭ ʧʦʜʚʝʨʛʘʶʪ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ð ʧʦʩʣʝ 
ʮʝʤʝʥʪʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʧʦʜʚʝʨʛʘʶʪ ʟʘʢʘʣʢʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʠʟʢʠʤ ʦʪʧʫʩʢʦʤ. ʇʨʦʮʝʩʩ ʵʪʦʪ 
ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʡ, ʵʥʝʨʛʦʸʤʢʠʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʜʝʰʸʚʳʡ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʝʩʪʠ 
ʫʧʨʦʯʥʝʥʠʝ ʜʝʪʘʣʝʡ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʪʦʣʴʢʦ ʟʘʢʘʣʢʦʡ, ʝʩʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʝʸ ʠʟ ʦʙʣʘʩʪʠ 
ʤʝʞʢʨʠʪʠʯʝʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʫʧʨʦʯʥʷʶʱʝʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʟʘʢʘʣʢʘ ʩ ʧʦʣʠʤʦʨʬʥʳʤ ʧʨʝʚʨʘʱʝʥʠʝʤ, 
ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʤʘʨʪʝʥʩʠʪʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ [1 ʩ. 225ð305]. ʄʘʨʪʝʥʩʠʪ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʘʫʩʪʝʥʠ-
ʪʘ ʧʨʠ ʫʩʢʦʨʝʥʥʦʤ ʝʛʦ ʦʭʣʘʞʜʝʥʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʩʳʱʝʥ-
ʥʳʡ ʪʚʸʨʜʳʡ ʨʘʩʪʚʦʨ ʫʛʣʝʨʦʜʘ ʚ Ŭ-ʞʝʣʝʟʝ.  

ɼʦʵʚʪʝʢʪʦʠʜʥʳʝ ʩʪʘʣʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʙʦʣʝʝ 0,25 % ʫʧʨʦʯʥʷʶʪ ʧʦʣʥʦʡ ʟʘʢʘʣʢʦʡ ʩ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʚʳʰʝ ʚʝʨʭʥʝʡ ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ AC3 (ʚʳʰʝ ʣʠʥʠʠ GS ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʜʠʘʛʨʘʤʤʝ ʞʝʣʝʟʦ ð ʫʛʣʝ-
ʨʦʜ) ʥʘ 30ð50 ÁC. ʇʨʠ ʥʘʛʨʝʚʝ ʜʦ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʨʫʢʪʫʨʘ ʩʪʘʣʠ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʥʦʩʪʴʶ ʘʫʩʪʝʥʠʪʥʦʡ. 
ʇʨʠ ʫʩʢʦʨʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʳʰʝ ʚʝʨʭʥʝʡ ʢʨʠʪʠʯʝʩʢʦʡ, ʘʫʩʪʝʥʠʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʘʨʪʝʥ-
ʩʠʪ. ʇʨʦʠʩʭʦʜʠʪ ʧʦʣʠʤʦʨʬʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ. ʂʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʸʪʢʘ ʘʫʩʪʝʥʠʪʘ ð ɻʎʂ (ʛʨʘʥʝʮʝʥʪʨʠʨʦ-
ʚʘʥʥʘʷ ʢʫʙʠʯʝʩʢʘʷ) ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʰʸʪʢʫ ʤʘʨʪʝʥʩʠʪʘ ð ʆʎʊ (ʦʙʲʸʤʥʦʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʪʝʪʨʘʛʦʥʘʣʴʥʫʶ).  

ɸʫʩʪʝʥʠʪ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʤʘʨʪʝʥʩʠʪ. ʇʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨ ʨʝʰʸʪʢʠ c ð çʚʳʩʦʪʘè ʵʣʝʤʝʥʪʘʨʥʦʡ ʷʯʝʡ-
ʢʠ ð ʫʚʝʣʠʯʠʪʩʷ. ʉʪʝʧʝʥʴ ʪʝʪʨʘʛʦʥʘʣʴʥʦʩʪʠ ð ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ c ʢ ʦʩʥʦʚʘʥʠʶ a (c/a) ð ʦʧʨʝʜʝʣʷʝʪ 
ʪʚʸʨʜʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʨʪʝʥʩʠʪʘ. ʏʝʤ ʙʦʣʴʰʝ ʩʪʝʧʝʥʴ ʪʝʪʨʘʛʦʥʘʣʴʥʦʩʪʠ, ʪʝʤ ʪʚʸʨʞʝ ʤʘʨʪʝʥʩʠʪ.  

ʀʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʩʦ ʩʪʘʣʷʤʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʤʝʥʝʝ 0,2 %, ʠʭ ʥʘʟʳʚʘʶʪ 
ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʤʠ. ʉʪʨʫʢʪʫʨʘ ʪʘʢʠʭ ʩʪʘʣʝʡ ʚ ʦʪʦʞʞʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʘʛʨʘʤʤʦʡ ʩʦʩʪʦʷʥʠʷ ʞʝʣʝʟʦ ð ʫʛʣʝʨʦʜ (ʨʠʩ. 1), ʩʦʩʪʦʠʪ ʠʟ ʬʝʨʨʠʪʘ ʠ ʧʝʨʣʠʪʘ ʩ 
ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʬʝʨʨʠʪʘ.  

ʇʨʠ ʧʦʣʥʦʡ ʟʘʢʘʣʢʝ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʨʦʜʘ, ʦʙʨʘ-
ʟʫʝʪʩʷ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʡ ʤʘʨʪʝʥʩʠʪ (ʠʥʦʛʜʘ ʝʛʦ ʥʘʟʳʚʘʶʪ ʢʫʙʠʯʝʩʢʠʡ ʤʘʨʪʝʥʩʠʪ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ) ʤʘʣʦʡ ʪʚʸʨʜʦʩʪʠ. ʇʦʵʪʦʤʫ ʪʘʢʘʷ ʟʘʢʘʣʢʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʪʘʣʠ 20, ʥʝ ʧʨʠʚʦ-
ʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʚʸʨʜʦʩʪʠ. ʀʟ-ʟʘ ʵʪʦʛʦ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʝ ʩʪʘʣʠ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʧʦʜʚʝʨʛʘʪʴ ʧʦʣʥʦʡ 
ʟʘʢʘʣʢʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʠ çʥʝ ʢʘʣʷʪʩʷè. 

ʂʨʦʤʝ ʧʦʣʥʦʡ ʟʘʢʘʣʢʠ ʧʨʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʩʪʘʣʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʜʨʫʛʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʟʘʢʘʣʢʠ 
ð ʥʝʧʦʣʥʘʷ ʟʘʢʘʣʢʘ [2 ʩ. 40, 3 ʩ 59]. ʇʨʠ ʥʝʧʦʣʥʦʡ ʟʘʢʘʣʢʝ ʜʝʪʘʣʴ ʥʘʛʨʝʚʘʶʪ ʥʘ 30ð50 ʛʨʘʜʫʩʦʚ ʚʳʰʝ 
ʪʦʯʢʠ AC1 (ʣʠʥʠʷ PSK ʥʘ ʨʠʩ. 1). ʕʪʦʪ ʚʠʜ ʟʘʢʘʣʢʠ ʦʙʳʯʥʦ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʟʘʢʘʣʢʝ ʟʘʵʚʪʝʢ-
ʪʦʠʜʥʳʭ ʩʪʘʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ð ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ. ʇʨʠ ʥʝʧʦʣʥʦʡ ʟʘʢʘʣʢʝ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʢʘʣʸʥʥʦʡ ʩʪʘ-
ʣʠ ʢʨʦʤʝ ʤʘʨʪʝʥʩʠʪʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʠʟʙʳʪʦʯʥʳʝ ʬʘʟʳè. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʚʪʦʨʠʯʥʳʡ 
ʮʝʤʝʥʪʠʪ ʠʣʠ ʬʝʨʨʠʪ. ʀʤʝʥʥʦ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʷʛʢʦʛʦ ʬʝʨʨʠʪʘ ʧʨʠ ʥʝʧʦʣʥʦʡ ʟʘʢʘʣʢʝ ʥʠʟ-
ʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʦʙʳʯʥʦ ʠ ʩʯʠʪʘʶʪ ʥʝʧʦʣʥʫʶ ʟʘʢʘʣʢʫ ʩʪʘʣʝʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ ʤʝʥʝʝ 
0,25 % ʫʛʣʝʨʦʜʘ ð ʥʝʜʦʧʫʩʪʠʤʦʡ. 

ʇʨʠ ʥʘʛʨʝʚʝ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ ʚʳʰʝ ʪʦʯʢʠ AC1 (ʣʠʥʠʷ PSK), ʥʦ ʥʠʞʝ ʪʦʯʢʠ AC3 (ʣʠʥʠʷ GS) 
ð ʚ ʦʙʣʘʩʪʴ ʤʝʞʢʨʠʪʠʯʝʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ ʩʪʘʣʠ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʤʝʩʴ ʬʝʨ-

reduce the heating temperature and shorten the time of thermal processing of parts from low-carbon steels at 
acceptable values of their strength characteristics.  
Key words: quenching, strengthening of steels, perlite, ferrite, martensite. 
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ʨʠʪʘ ʠ ʘʫʩʪʝʥʠʪʘ, ʪʦ ʝʩʪʴ ʟʘʢʘʣʢʘ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟ ʜʚʫʭʬʘʟʥʦʡ ʦʙʣʘʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʢʘʞʜʦʡ ʬʘ-
ʟʳ ʠ ʝʸ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʘʚʠʣʫ ʢʦʥʦʜʳ. ʇʨʠ ʵʪʦʤ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʫʩʪʝʥʠʪʘ 
ʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʠʠ GS, ʠ ʚ ʦʙʣʘʩʪʠ ʤʝʞʢʨʠʪʠʯʝʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʘʫʩʪʝʥʠʪʝ ʙʫ-
ʜʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʨʘʚʥʦʚʝʩʥʦʤ ʘʫʩʪʝʥʠʪʝ, ʦʙʨʘʟʫʶʱʝʤʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ ʪʦʯʢʠ AC3 [4 c. 269]. 
ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʩʪʘʣʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ, ʤʘʨʪʝʥʩʠʪ, ʧʦʣʫʯʠʚʰʠʡʩʷ ʠʟ ʪʘʢʦʛʦ ʘʫʩʪʝʥʠʪʘ, 
ʙʫʜʝʪ ʠʤʝʪʴ ʙʦӢʣʴʰʫʶ ʩʪʝʧʝʥʴ ʪʝʪʨʘʛʦʥʘʣʴʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʴʰʫʶ ʪʚʸʨʜʦʩʪʴ, ʯʝʤ ʤʘʨʪʝʥ-
ʩʠʪ, ʧʦʣʫʯʠʚʰʠʡʩʷ ʠʟ ʨʘʚʥʦʚʝʩʥʦʛʦ ʘʫʩʪʝʥʠʪʘ (ʘʫʩʪʝʥʠʪʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʩʪʘʣʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
ʚʳʰʝ AC3). ɺ ʮʝʣʦʤ ʙʦʣʝʝ ʪʚʸʨʜʳʤ ʩʪʘʥʝʪ ʠ ʚʝʩʴ ʤʘʪʝʨʠʘʣ ʜʝʪʘʣʠ. 

ʇ ʌ
ʥʘʛʨʝʚ  ɸʩ
ựựựựựự ɸ ʌ

ʦʭʣʘʞʜʝʥʠʝ   ʚȢʢ
ựựựựựựựựựựự ʄ ʌ 

ʛʜʝ ʇ ð ʧʝʨʣʠʪ; ʌ ð ʬʝʨʨʠʪ; ɸ ð ʘʫʩʪʝʥʠʪ; ʄ ð ʤʘʨʪʝʥʩʠʪ; V ð ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ; Vʚ.ʢ ð 
ʚʝʨʭʥʷʷ ʢʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ. 
 

 
ʉʡʪ. 1. ʍʩʙʜʥʞʦʫ ʝʡʙʜʩʙʥʥʴ ʟʞʤʞʠʧ ñ ʬʜʤʞʩʧʝ, ʡʤʤʷʪʫʩʡʩʬʷʲʡʢ ʠʙʣʙʤʣʬ ʦʡʠʣʧʬʜʤʞʩʧʝʡʪʫʴʮ 

ʪʫʙʤʞʢ ʡʠ ʧʚʤʙʪʫʡ ʥʞʟʣʩʡʫʡʰʞʪʣʡʮ ʫʞʥʨʞʩʙʫʬʩ 
 
ʋʛʣʝʨʦʜʠʩʪʘʷ ʩʪʘʣʴ 20 (0,2 % C) ʚ ʦʪʦʞʞʸʥʥʦʤ (ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʤ) ʩʦʩʪʦʷʥʠʠ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ 25 % ʧʝʨʣʠʪʘ ʠ 75 % ʬʝʨʨʠʪʘ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʢʨʠʪʠʯʝʩʢʫʶ ʪʦʯʢʫ AC1 (ʧʨʠ ʧʦʩʪʦʷʥ-
ʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ) ʚʝʩʴ ʧʝʨʣʠʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʫʩʪʝʥʠʪ. ʇʨʠ ʥʘʛʨʝʚʝ ʩʪʘʣʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 750 ÁC ʚ 
ʩʪʨʫʢʪʫʨʝ ʩʪʘʣʠ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʧʨʠʤʝʨʥʦ 75 % ʬʝʨʨʠʪʘ ʠ 25 % ʘʫʩʪʝʥʠʪʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦ-
ʪʦʨʦʛʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʢʦʥʦʜʳ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʨʦʝʢʮʠʝʡ ʪʦʯʢʠ z (ʨʠʩ. 1) ʥʘ ʦʩʴ ʢʦʥ-
ʮʝʥʪʨʘʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʚ ʬʝʨʨʠʪʝ ʚʝʩʴʤʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʧʨʘʢʪʠʯʝʩʢʠ 
ʚʝʩʴ ʦʥ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʘʫʩʪʝʥʠʪʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʫʩʪʝʥʠʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 750 ÁCï ʚr -
ʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʡ ʠ ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʨʥʦ 0,75 % ʫʛʣʝʨʦʜʘ. 

ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʘʫʩʪʝʥʠʪʘ ʧʨʠ ʟʘʢʘʣʢʝ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʤʘʨʪʝʥʩʠʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʘʚʘ, ʯʪʦ ʜʘʩʪ ʵʬʬʝʢʪ ʧʦʚʳʰʝʥʠʷ ʪʚʸʨʜʦʩʪʠ ʩʪʘʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʥʝʢʦʪʦʨʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʨʠʪʘ. 
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ɼʣʷ ʦʧʳʪʘ ʙʳʣʠ ʚʟʷʪʳ ʪʨʠ ʦʙʨʘʟʮʘ ʠʟ ʦʪʦʞʞʸʥʥʦʡ ʩʪʘʣʠ 20, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʨʘʟʥʳʭ ʧʘʨʪʠʡ 
ʩʪʘʣʴʥʦʛʦ ʧʨʦʢʘʪʘ. ʆʙʨʘʟʮʳ ʧʦʜʚʝʨʛʣʠʩʴ ʟʘʢʘʣʢʝ ʩ ʪʝʤʧʝʨʘʪʫʨʳ 750 C. ʆʧʳʪʥʳʤ ʧʫʪʸʤ ʙʳʣʠ ʧʦʣʫʯʝ-
ʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

- ʪʚʸʨʜʦʩʪʴ ʚʩʝʭ ʪʨʸʭ ʠʩʭʦʜʥʳʭ ʦʙʨʘʟʮʦʚ ʠʟ ʩʪʘʣʠ 20 ʚ ʦʪʦʞʞʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʩʪʘʚʣʷʣʘ 115HB;  

- ʧʦʩʣʝ ʟʘʢʘʣʢʠ ʩ ʪʝʤʧʝʨʘʪʫʨʳ 750 C ʪʚʸʨʜʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣʘ 302HB, 302HB ʠ 293HB. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʝʪʦʜ ʟʘʢʘʣʢʠ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʠʟ ʦʙ-

ʣʘʩʪʠ ʤʝʞʢʨʠʪʠʯʝʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʫʧʨʦʯʥʷʶʱʠʡ ʵʬʬʝʢʪ ʧʨʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʥʠʟ-
ʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʪʘʣʝʡ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ, 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪʝʤʧʝʨʘʪʫʨʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 
ʦʙʱʝʝ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
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ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʩʝʧʘʨʘʮʠʠ ʧʣʘʩʪʦʚʦ-
ʛʦ ʛʘʟʘ ʥʘ ʫʩʪʘʥʦʚʢʝ ʋï271 ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʨʝʞʠʤ ʨʘʙʦʪʳ ʫʩʪʘ-
ʥʦʚʢʠ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʠ ʤʝʪʘʥʦʣʘ ʠ ʠʥʛʠʙʠʪʦʨʘ ʢʦʨʨʦʟʠʠ. ʉʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘ-
ʪʳ ʥʘ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʙʦʨʦʚ ʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷ-
ʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʩʝʧʘʨʘʮʠʠ ʧʣʘʩʪʦʚʦʡ ʛʘʟʦʞʠʜ-
ʢʦʩʪʥʦʡ ʩʤʝʩʠ ʥʘ ʫʩʪʘʥʦʚʢʝ ʋ-271 ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʘʟʦʧʝʨʝʨʘʙʘʪʚrʘʶʱʝʛʦ ʟʘʚʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠ-
ʟʘ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʝʸ ʚʥʝʜʨʝʥʠʷ ʥʘ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʩʝʧʘʨʘʮʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʦʜʥʦʢʦʥʪʫʨʥʘʷ ʩʠʩʪʝʤʘ, ʢʘʩʢʘʜʥʘʷ ʩʠ-
ʩʪʝʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
 

ANALYSIS OF THE AUTOMATION SYSTEM OF PLAST GAS SEPARATION PROCESS 
 

Kokuev Andrey Gennadievich, 
Rossinsky Alexey Igorevich 

 
Annotation: the introduction of an automated control system for the separation of reservoir gas at the U ï 271 
unit improves the quality of regulation of all parameters, the mode of operation of the plant is optimized, which 
leads to savings in methanol and a corrosion inhibitor. Reduced costs for maintenance and maintenance of 
instruments and automation. The purpose of this work was to develop an automated system for managing the 
separation of a reservoir gas-liquid mixture at the U-271 unit of the Astrakhan gas processing plant. As a result 
of the analysis of the designed system, the expediency of its implementation at this facility was shown. 
Keywords: automation, separation, automation, single-loop system, cascade control system 

 
ʋʩʪʘʥʦʚʢʘ ʩʝʧʘʨʘʮʠʠ ʧʣʘʩʪʦʚʦʛʦ ʛʘʟʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʋ-271 ɻʇɿ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʟʜʝʣʝ-

ʥʠʷ ʧʣʘʩʪʦʚʦʛʦ ʛʘʟʘ ʥʘ ʪʨʠ ʬʘʟʳ:  

- ʩʳʨʦʡ, ʦʪʩʝʧʘʨʠʨʦʚʘʥʥʳʡ ʛʘʟ; 

- ʥʝʩʪʘʙʠʣʴʥʳʡ ʢʦʥʜʝʥʩʘʪ; 

- ʧʣʘʩʪʦʚʘʷ ʚʦʜʘ.  
ʋʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ 4-ʭ ʠʜʝʥʪʠʯʥʳʭ ʣʠʥʠʡ ʠ 5-ʦʡ ʨʝʟʝʨʚʥʦʡ ʜʣʷ ʋ-271 ʠ I ʦʯʝʨʝʜʠ ɻʇɿ.  
ʆʙʦʨʫʜʦʚʘʥʠʝ ʨʝʟʝʨʚʥʦʡ ʣʠʥʠʠ ʠʜʝʥʪʠʯʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʥʘ ʨʘʙʦʯʠʭ ʣʠʥʠʷʭ ʫʩʪʘʥʦʚʢʠ ʋ-271. 

ʈʝʟʝʨʚʥʘʷ ʣʠʥʠʷ ʩʝʧʘʨʘʮʠʠ ʚʚʦʜʠʪʩʷ ʚ ʨʘʙʦʪʫ ʚ ʩʣʫʯʘʝ ʦʩʪʘʥʦʚʘ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʨʘʙʦʯʠʭ ʣʠʥʠʡ ʫʩʪʘ-
ʥʦʚʢʠ ʋ-271 ʠʣʠ ʋ-171. ʆʙʱʘʷ ʯʘʩʪʴ ʫʩʪʘʥʦʚʢʠ ʋ-271 ʚʢʣʶʯʘʝʪ ʩʝʢʮʠʶ ʩʝʧʘʨʘʮʠʠ ʛʘʟʘ ʧʨʦʜʫʚʢʠ ʩʢʚʘ-
ʞʠʥ ʠ ʛʘʟʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʟ ʧʦʜʟʝʤʥʦʛʦ ʭʨʘʥʠʣʠʱʘ, ʫʟʣʘ ʠʥʛʠʙʠʪʦʨʘ ʢʦʨʨʦʟʠʠ ʠ ʤʝʪʘʥʦʣʴʥʦʛʦ ʫʟʣʘ.  

ɻʠʙʢʦʩʪʴ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ ʠ ʢʘʞʜʦʡ ʣʠʥʠʠ ʥʘ ʥʝʧʦʣʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʩʩʯʠʪʘʥʘ 
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ʥʘ 43,5% ʦʪ ʧʨʦʝʢʪʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.  
ʇʨʦʜʫʢʮʠʝʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ:  

- ʦʪʩʝʧʘʨʠʨʦʚʘʥʥʳʡ ʛʘʟ, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʫʩʪʘʥʦʚʢʠ ʋ-272;  

- ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʢʦʥʜʝʥʩʘʪ, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʫʩʪʘʥʦʚʢʫ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʥʜʝʥʩʘʪʘ ʋ-221; 

- ʧʣʘʩʪʦʚʘʷ ʚʦʜʘ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʜʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ ʥʘ ʫʩʪʘʥʦʚʢʫ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜ ʠ ʩʞʠ-
ʛʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ ʋ-265;  

- ʦʪʩʝʧʘʨʠʨʦʚʘʥʥʳʡ ʛʘʟ ʧʨʦʜʫʚʢʠ ʩʢʚʘʞʠʥ ʠ ʦʪʩʝʧʘʨʠʨʦʚʘʥʥʳʡ ʛʘʟ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʟ ʧʦʜʟʝʤ-
ʥʦʛʦ ʭʨʘʥʠʣʠʱʘ, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʫʩʪʘʥʦʚʢʫ ʋ-241.  

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʛʠʙʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ I ʠ II ʦʯʝʨʝʜʝʡ ʟʘʚʦʜʘ ʤʝʞʜʫ ʥʠʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ.  

ɼʣʷ ʋ-271 ʧʨʝʜʫʩʤʦʪʨʝʥʳ:  

- ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʣʠʥʠʷ ʧʦ ʦʪʩʝʧʘʨʠʨʦʚʘʥʥʦʤʫ ʛʘʟʫ;  

- ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʣʠʥʠʷ ʧʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤʫ ʢʦʥʜʝʥʩʘʪʫ;  

- ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʣʠʥʠʷ ʧʦ ʦʪʩʝʧʘʨʠʨʦʚʘʥʥʦʡ ʧʣʘʩʪʦʚʦʡ ʚʦʜʝ. 
ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʩʪʘʥʦʚʢʠ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʥʘ ʆʆʆ çɻʘʟʧʨʦʤ ʜʦʙʳʯʘ ɸʩʪʨʘʭʘʥʴè, ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ.  
ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ɸʉʋʊʇ ʩʦʩʪʘʚʣʷʶʪ ʣʦʢʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʚʢʣʶʯʘʶʱʠʝ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠʣʠ ʚʙʣʠʟʠ ʥʠʭ) ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʣʦʛʠʯʝʩʢʠʝ 
ʢʦʥʪʨʦʣʣʝʨʳ (ʇʃʂ). ʅʘ ʵʪʦʪ ʫʨʦʚʝʥʴ ʚʦʟʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ʩʙʦʨ ʜʘʥʥʳʭ ʦʙ ʫʧʨʘʚʣʷʝʤʦʤ ʧʨʦʮʝʩʩʝ; 

- ʧʨʠʝʤ ʠ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚʦ ʚʥʝʰʥʶʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʩʝʪʴ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʠʥʪʝʨʬʝʡʩʫ;  

- ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ) ʩʠʛʥʘʣʦʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ;  

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ 
ʘʣʛʦʨʠʪʤʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ;  

- ʚʜrʘʯʘ ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʃʂ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʧʨʦʮʝʩʩʘ ʙʝʟ ʫʯʘʩʪʠʷ ʕɺʄ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ.  
ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʕɺʄ, ʨʝʘʣʠʟʫʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ:  

- ʚʪʦʨʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ,  

- ʠʥʜʠʢʘʮʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʨʝʛʫʣʠʨʫʝʤʳʭ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ,  

- ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʝʜʝʣʴʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʠ ʠʭ ʩʠʛʥʘʣʠʟʘʮʠʷ,  

- ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʚʦʟʤʦʞʥʦʩʪʠ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʦʧʝʨʘʪʦʨʘ.  

ʋʢʘʟʘʥʥʳʝ ʫʨʦʚʥʠ ɸʉʋʊʇ ʦʙʨʘʟʫʶʪ ʧʨʦʤʳʰʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ (ɸʉʋʇ). ʕɺʄ ʦʧʝʨʘʪʦʨʘ ʧʦʜʢʣʶʯʝʥʘ ʢ ʣʦʢʘʣʴʥʦʡ ʟʘʚʦʜʩʢʦʡ ʩʝʪʠ, ʯʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʝʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ɸʉʋʊʇ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʩʦʩʪʘʚʝ ɸʉʋʇ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʇʃʂ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʟʚʦʣʷʝʪ ʚʳʩʚʦʙʦʜʠʪʴ ʨʝʩʫʨʩʳ ʕɺʄ ʚʳʰʝʩʪʦʷʱʝʛʦ ʫʨʦʚʥʷ ʜʣʷ ʩʦʟʜʘ-
ʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʠ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʕɺʄ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʜʠʢʘʮʠʶ, ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʩʠʛʥʘʣʠʟʘʮʠʶ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʦʧʝʨʘʪʦʨʘ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ. 
ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʜʫʙʣʠʨʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦ-
ʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʨʝʰʝ-
ʥʠʝʤ, ʧʦʵʪʦʤʫ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʤʥʦʶ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʪʫ ʞʝ ʩʪʨʫʢʪʫʨʫ.  

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ɸʉʋʊʇ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʫʜʫʪ ʯʘʩʪʠʯʥʦ ʟʘʤʝʥʝ-
ʥʳ, ʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʘ, ʧʨʠʯʸʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦ-
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ʠʟʚʦʜʠʪʩʷ ʩ ʧʦʟʠʮʠʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʟʥʘʯʝʥʠʷ ʦʪʢʣʦʥʝʥʠʷ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷ ʧʨʝʜʣʘʛʘʶ ʚʚʝʩʪʠ ʤʥʦʛʦʢʦʥʪʫʨʥʳʝ 
(ʩʣʦʞʥʳʝ) ʩʠʩʪʝʤʳ ʪʘʤ, ʛʜʝ ʵʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʧʪʠʤʘʣʴʥʳʤ ʧʘʨʘʤʝʪ-
ʨʘʤ ʧʨʦʮʝʩʩʘ.  

ʊʘʢ, ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʚ ʩʝʧʘʨʘʪʦʨʝ ʧʨʠ ʚʥʝʟʘʧʥʳʭ ʠʟʤʝʥʝʥʠ-
ʷʭ ʨʘʩʭʦʜʘ ʠ ʙʦʣʴʰʦʡ ʠʥʝʨʮʠʦʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ ʜʦʙʘ-
ʚʦʯʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʘʥʘʣʘʤʠ, ʘ ʠʤʝʥʥʦ ʢʘʩʢʘʜʥʘʷ ʩʠʩʪʝʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
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ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʆʋʅʇ 

¼ÐæãÚ ½ÐâÐÛìï ²ÛÐÔØÜØàÞÒÝÐ, 
ÀÐÓÞ×ØÝ °ÝÔàÕÙ ½ØÚÞÛÐÕÒØç, 
ÃÓÛÞÒÐ °ÛÕÚáÐÝÔàÐ ¾ÛÕÓÞÒÝÐ 

ʤʘʛʠʩʪʨʘʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʤ. ʄ.ʌ. ʈʝʰʝʪʥʝʚʘè 

 

 
ʀʤʠʪʘʪʦʨ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ (ʀɸɹ) ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʝ ʩ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦ-

ʩʪʴʶ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʣʴʥʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. ʀɸɹ ʠʩʧʦʣʴʟʫʝʪ-
ʩʷ ʚ ʩʦʩʪʘʚʝ ʥʘʟʝʤʥʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʩʠʩʪʝʤ 
ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ (ʉʕʇ ʂɸ) [1, ʩ. 241]. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʣʴʥʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʩʦʧʨʷʞʝʥʦ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 
ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʠʩʧʳʪʘʥʠʡ ʉʕʇ ʂɸ. 

ʀʤʠʪʘʪʦʨ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʪʨʝʙʫʶʱʝʡ ʠʩʧʳʪʘʥʠʝ ʠ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢ ʥʝʤʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʥʦʤʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠʤʠ-

ɹʦʦʧʫʙʯʡʸ: ʀʤʠʪʘʪʦʨ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʪʨʝʙʫʶʱʝʡ ʠʩʧʳʪʘʥʠʝ ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢ ʥʝʤʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʥʦʤʥʳʭ ʠʩʧʳʪʘʥʠʡ 
ʠʤʠʪʘʪʦʨʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʧʨʝʜʣʦʞʝʥʦ ʜʦʧʦʣʥʝʥʠʝ ʢ ʤʝʪʦʜʠʢʝ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ, ʚʳ-
ʧʦʣʥʷʶʱʝʛʦ ʨʘʙʦʪʫ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʧʳʪʘʥʠʡ ʠʤʠʪʘʪʦʨʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʧʳʪʘʥʠʷ, ʧʨʦʛʨʘʤʤʘ ʠʩʧʳʪʘʥʠʡ, ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ, ʠʤʠʪʘʪʦʨ, ʧʦʜʛʦʪʦʚʢʘ 
ʧʝʨʩʦʥʘʣʘ. 
 
ORGANIZATION OF AUTONOMOUS TESTS OF THE BATTERY IMITATOR: A PROGRAM OF CARRYING 

OUT AND REQUIREMENTS TO THE PERSONNEL 
 

Ragozina Marina Alekseevna, 
Matsuk Natalia Vladimirivna, 
Ragozin Andrey Nikolaevich, 
Uglova Alexandra Olegovna 

 
Abstract: The battery simulator is a complex system requiring testing and appropriate preparation. A program 
of autonomous testing of a battery simulator is considered, and an addition to the method of staff training that 
performs testing of battery simulator is proposed. 
Key words: tests, testing program, battery, simulator, staff training. 
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ʪʘʪʦʨʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʧʨʝʜʣʦʞʝʥʦ ʜʦʧʦʣʥʝʥʠʝ ʢ ʤʝʪʦʜʠʢʝ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ, ʚʳʧʦʣʥʷ-
ʶʱʝʛʦ ʨʘʙʦʪʫ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʧʳʪʘʥʠʡ ʀɸɹ. 

ʎʝʣʴʶ ʠʩʧʳʪʘʥʠʡ ʠʤʠʪʘʪʦʨʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʀɸɹ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʦʪʜʝʣʴʥʳʤ ʠʥʳʤ ʚʠʜʘʤ ʪʨʝʙʦʚʘʥʠʡ, ʠʟʣʦʞʝʥʥʳʤ ʚ 
ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ. 

ʅʘ ʨʠʩ.1 ʧʨʠʚʝʜʝʥʘ ʧʨʦʛʨʘʤʤʘ ʠʩʧʳʪʘʥʠʡ ʠʤʠʪʘʪʦʨʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. ʈʘʩʩʤʦʪʨʠʤ ʢʘʞ-
ʜʳʡ ʧʫʥʢʪ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜʨʦʙʥʝʝ. 

1. ʇʨʦʚʝʨʢʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʦʤ-
ʧʣʝʢʪʥʦʩʪʠ. ʊʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʪʦ ʝʩʪʴ ʩʦʦʪ-
ʚʝʪʩʪʚʠʝ ʝʝ ʦʬʦʨʤʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ɽʉʂɼ ɻʆʉʊ 2.125-2008. 

ʂʦʤʧʣʝʢʪ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʨʞʘʚʰʠʤ ʠʩʧʳʪʘʥʠʝ, ʝʩʣʠ ʝʛʦ ʢʦʤʧʣʝʢʪ-
ʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʢʘʯʝʩʪʚʦ ï ʪʨʝʙʦʚʘʥʠʷʤ ɽʉʂɼ. 

 

 
ʉʡʪ. 1. ʈʩʧʜʩʙʥʥʙ ʡʪʨʴʫʙʦʡʢ ʁɹɺ 

 
2. ʇʨʦʚʝʨʢʫ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʀɸɹ ʚʳʧʦʣʥʷʶʪ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʢʦʤʧʣʝʢʪʥʦʩʪʴʶ, ʦʧʠʩʘʥʥʦʡ ʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
ɸʧʧʘʨʘʪʫʨʘ ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʨʞʘʚʰʝʡ ʠʩʧʳʪʘʥʠʝ, ʝʩʣʠ ʝʝ ʢʦʤʧʣʝʢʪʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʠʩʘʥʥʦʡ 

ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
3. ʇʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʀɸɹ ʝʛʦ ʵʩʢʠʟʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʝʤ ʧʨʦʚʝʨʢʠ ʛʘʙʘ-

ʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ. ɼʘʥʥʫʶ ʧʨʦʚʝʨʢʫ ʧʨʦʠʟʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘ-
ʶʱʠʭ ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ, ʫʢʘʟʘʥʥʳʝ ʚ ʵʩʢʠʟʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɸʧʧʘʨʘʪʫʨʘ ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʨʞʘʚʰʝʡ ʧʨʦʚʝʨʢʫ, ʝʩʣʠ ʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʩʢʠʟʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
4. ʇʨʦʚʝʨʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ. ɼʘʥʥʘʷ ʧʨʦʚʝʨ-

ʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʣʫʞʝʙʥʳʝ ʢʘʙʝʣʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʩʭʝʤʘʤ ʩʦʝʜʠʥʝʥʠʷ ʩʣʫ-
ʞʝʙʥʳʭ ʢʘʙʝʣʝʡ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʜʘʣʝʝ ʟʘʜʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʧʘʨʘʤʝʪʨʳ; 
ʜʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʘʧʧʘʨʘʪʫʨʫ ʠ ʧʨʦʚʝʨʠʪʴ ʧʦʢʘʟʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ɸʧʧʘʨʘʪʫʨʘ ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʨʞʘʚʰʝʡ ʧʨʦʚʝʨʢʫ, ʝʩʣʠ ʧʦʢʘʟʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʪ ʧʘʨʘʤʝʪʨʘʤ, ʟʘʜʘʥʥʳʤ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ. 

5. ʇʨʦʚʝʨʢʘ ʪʦʯʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢʢʫʤʫʣʷ-
ʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. ɼʘʥʥʘʷ ʧʨʦʚʝʨʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʣʫʞʝʙʥʳʝ ʢʘʙʝʣʠ ʩʦʝʜʠʥʷʶʪʩʷ 
ʩʦʛʣʘʩʥʦ ʩʭʝʤʘʤ ʩʦʝʜʠʥʝʥʠʷ ʩʣʫʞʝʙʥʳʭ ʢʘʙʝʣʝʡ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʜʘʣʝʝ ʟʘʜʘʶʪʩʷ ʥʝʦʙʭʦ-

1 
Åʇʨʦʚʝʨʢʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

2 
Åʇʨʦʚʝʨʢʘ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʀɸɹ 

3 
Åʇʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʀɸɹ ʝʛʦ ʵʩʢʠʟʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

4 

Åʇʨʦʚʝʨʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʭʥʠʯʝʩʢʦʤʫ 
ʟʘʜʘʥʠʶ 

5 

Åʇʨʦʚʝʨʢʘ ʪʦʯʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ 

6 
Åʇʨʦʚʝʨʢʘ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʭ ʨʝʞʠʤʦʚ ʚ ʩʣʫʯʘʝ ʦʪʢʣʶʯʝʥʠʷ ʥʘʛʨʫʟʢʠ 
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ʜʠʤʳʝ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʧʘʨʘʤʝʪʨʳ; ʜʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʘʧʧʘʨʘʪʫʨʫ ʠ ʧʨʦʚʝʨʠʪʴ ʧʦʢʘʟʘʥʠʷ ʠʟ-
ʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ɸʧʧʘʨʘʪʫʨʘ ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʨʞʘʚʰʝʡ ʧʨʦʚʝʨʢʫ, ʝʩʣʠ ʧʦʢʘʟʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʪ ʧʘʨʘʤʝʪʨʘʤ, ʟʘʜʘʥʥʳʤ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ. 

6. ʇʨʦʚʝʨʢʘ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʭ ʨʝʞʠʤʦʚ ʚ ʩʣʫʯʘʝ ʦʪʢʣʶʯʝʥʠʷ ʥʘʛʨʫʟʢʠ. ɼʘʥʥʘʷ ʧʨʦʚʝʨʢʘ ʧʨʦʚʦ-
ʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʣʫʞʝʙʥʳʝ ʢʘʙʝʣʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʩʭʝʤʘʤ ʩʦʝʜʠʥʝʥʠʷ ʩʣʫʞʝʙʥʳʭ 
ʢʘʙʝʣʝʡ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʜʘʣʝʝ ʟʘʜʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʧʘʨʘʤʝʪʨʳ; ʜʘʣʝʝ 
ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʘʧʧʘʨʘʪʫʨʫ ʠ ʧʨʦʚʝʨʠʪʴ ʧʦʢʘʟʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ɸʧʧʘʨʘʪʫʨʘ ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʨʞʘʚʰʝʡ ʧʨʦʚʝʨʢʫ, ʝʩʣʠ ʧʦʢʘʟʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʥʘʭʦ-
ʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ, ʫʢʘʟʘʥʥʦʤ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ. 

ʋʯʠʪʳʚʘʷ ʧʨʠʚʝʜʝʥʥʫʶ ʚʳʰʝ ʧʨʦʛʨʘʤʤʫ ʠʩʧʳʪʘʥʠʡ, ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʩʧʳʪʘʥʠʡ 
ʀɸɹ, ʘ ʪʘʢʞʝ ʜʣʷ ʝʛʦ ʪʝʢʫʱʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ, ʧʝʨʩʦʥʘʣ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʟʥʘʥʠʷ-
ʤʠ ʠ ʥʘʚʳʢʘʤʠ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʠʟʤʝʨʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʧʨʦʚʝʜʝʥʠʶ ʠʩʧʳʪʘʥʠʡ ʠʤʠʪʘʪʦʨʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʜʦʧʫʩʢʘʝʪʩʷ ʧʝʨʩʦ-
ʥʘʣ, ʧʨʦʰʝʜʰʠʡ ʦʙʫʯʝʥʠʝ ʠ ʘʪʪʝʩʪʘʮʠʶ. 

ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʧʨʦʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʨʘʚʠʣʘʤʠ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦ-
ʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè ʠ çʇʨʘʚʠʣʘʤʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦ-
ʪʨʝʙʠʪʝʣʝʡè. ʊʘʢʞʝ ʧʝʨʩʦʥʘʣ, ʚʳʧʦʣʥʷʶʱʠʡ ʠʩʧʳʪʘʥʠʷ ʀɸɹ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʪʝʧʝʥʴ ʘʪʪʝʩʪʘʮʠʠ ʧʦ 
ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʥʠʞʝ III-ʝʡ ʛʨʫʧʧʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʘʚʠʣ ʷʚʣʷʝʪʩʷ ʪʦ ʦʙʩʪʦʷ-
ʪʝʣʴʩʪʚʦ, ʯʪʦ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʧʝʨʩʦʥʘʣʘ ʪʦʣʴʢʦ ʥʘ ʚʦʧʨʦʩʘʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ 
ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʪʦ ʥʝ ʟʘʤʝʥʷʝʪ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʫʩʪʨʦʡ-
ʩʪʚʦ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʨʷʜʫ ʩ çʇʨʘʚʠʣʘʤʠ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝ-
ʣʝʡè ʠ çʇʨʘʚʠʣʘʤʠ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè ʩʣʝʜʫʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ çʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋʕ)è (6-ʝ ʠ 7-ʝ ʜʝʡʩʪʚʫʶʱʠʝ ʠʟʜʘʥʠʷ). 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʦʟʥʘʢʦʤʠʪʴ ʧʝʨʩʦʥʘʣ, ʚʳʧʦʣʥʷʶʱʠʡ ʨʘʙʦʪʳ ʧʦ ʠʩʧʳʪʘʥʠʶ ʀɸɹ, ʩ ʥʦʨʤʘ-
ʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʦ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 
ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʠʤʠʪʘʪʦʨʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʀɸɹ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ. 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʘʪʪʝʩʪʘʮʠʠ ʧʝʨʩʦʥʘʣʫ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʧʨʝʜʦ-
ʩʪʘʚʣʝʥʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʀɸɹ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʠʩʧʳʪʘʥʠʶ, ʧʝʨʩʦʥʘʣ ʦʙʷʟʘʥ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʛʣʘʩʥʦ çʇʨʘʚʠʣʘʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè, çʇʨʘ-
ʚʠʣʘʤ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè ʠ çʇʨʘʚʠʣʘʤ ʫʩʪʨʦʡ-
ʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋʕ)è. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʀɸɹ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʦʪ 
ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ɻʆʉʊ ɺ 19005-81 ʠ ʆʉʊ 92-1615-2013. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʠʪʘʪʦʨ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʷʚʣʷʷʩʴ ʩʣʦʞʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʨʘʙʦʪʘʶʱʠʤ 
ʚ ʩʦʩʪʘʚʝ ʥʘʟʝʤʥʦʛʦ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʪʨʝʙʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʩʚʦʝʛʦ ʠʩʧʳʪʘʥʠʷ. 
ʇʨʦʛʨʘʤʤʘ ʠʩʧʳʪʘʥʠʡ ʀɸɹ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʚʳ-
ʧʦʣʥʷʶʱʝʛʦ ʨʘʙʦʪʫ ʧʦ ʠʩʧʳʪʘʥʠʷʤ. ɼʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʚʦʟʤʦʞʥʦ 
ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʩʦʛʣʘʩʥʦ çʇʨʘʚʠʣʘʤ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè, 
çʇʨʘʚʠʣʘʤ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʧʦʪʨʝʙʠʪʝʣʝʡè ʠ çʇʨʘʚʠʣʘʤ 
ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋʕ)è. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʃʦʙʘʥʦʚ ɼ. ʂ., ʄʘʮʫʢ ʅ. ɺ., ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʤʠʪʘ-

ʪʦʨʘ ʣʠʪʠʡ-ʠʦʥʥʦʡ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ [ʊʝʢʩʪ] // ʈʝʰʝʪʥʝʚʩʢʠʝ ʯʪʝʥʠʷ : ʤʘʪʝʨʠʘʣʳ XIX ʄʝʞʜʫʥʘʨ. 
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ÁÐÑÔÕÝÑÕÚãÛë ¾ÜØà×ÐÚ 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ºÐßÐáÞÒÐ °Ù×ÐÔÐ ·ÐàÛëÚÞÒÝÐ 
ʢ.ʪ.ʥ., ʩʪ.ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

°àëáâÐÝÑÕÚ ¶ÐÝÐàëá ±ÐÓÛÐÝÑÕÚãÛë, 
ÁÕàØÚãÛë µÛÐÜÐÝ 

ʤʘʛʠʩʪʨʘʥʪʳ 
ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 

 
ʉʦʩʪʦʷʪ ʦʧʦʨʥʳʝ ʩʝʪʠ ʠʟ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʭʦʜʦʚ, ʧʨʦʢʣʘʜʳʚʘʝʤʳʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦ 

ʛʣʘʚʥʳʤ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʤ ʚʳʨʘʙʦʪʢʘʤ. ʉʪʨʦʷʪ ʦʧʦʨʥʳʝ ʩʝʪʠ ʚ ʚʠʜʝ ʩʝʢʮʠʡ ʩ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʦʨʠ-
ʝʥʪʠʨʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ 20-30 ʫʛʣʦʚ [1, ʩ. 118]. 

ɿʘʢʨʝʧʣʷʶʪ ʧʫʥʢʪʳ ʦʧʦʨʥʳʭ, ʧʦʜʟʝʤʥʳʭ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʩʝʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠʭ ʟʘ-
ʢʣʘʜʢʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʤʠ ʠʣʠ ʚʨʝʤʝʥʥʳʤʠ ʟʥʘʢʘʤʠ (ʨʠʩ.1). 

ʎʝʥʪʨʳ ʧʦʩʪʦʷʥʥʳʭ ʧʫʥʢʪʦʚ, ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʚ ʧʦʜʦʰʚʝ ʚʳʨʘʙʦʪʢʠ, ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʤʝʪʘʣ-
ʣʠʯʝʩʢʦʛʦ ʰʪʳʨʷ ʜʠʘʤʝʪʨʦʤ 25-30 ʤʤ ʠ ʜʣʠʥʦʡ ʦʪ 200 ʜʦ 700 ʤʤ. ʆʥ ʙʝʪʦʥʠʨʫʝʪʩʷ ʚ ʧʦʨʦʜʘʭ ʧʦʯʚʳ. ɺ 
ʛʦʣʦʚʢʝ ʰʪʳʨʷ ʦʪʤʝʯʘʝʪʩʷ ʮʝʥʪʨ ʧʫʥʢʪʘ ʚʳʩʚʝʨʣʠʚʘʥʠʝʤ ʦʪʚʝʨʩʪʠʷ, ʢʝʨʥʝʥʠʝʤ ʠʣʠ ʥʘʥʝʩʝʥʠʝʤ ʢʨʝ-
ʩʪʦʦʙʨʘʟʥʦʡ ʥʘʩʝʯʢʠ. 

ɹʦʦʧʫʙʯʡʸ: ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʟʝʤʥʳʝ ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ ʦʧʦʨʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ, ʚ̫-
ʣʷʶʪʩʷ ʛʣʘʚʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʲʝʤʦʢ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʨʝʰʝʥʠʷ ʛʦʨʥʦ-
ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʘʚʠʣʴʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟ-
ʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ ʩʝʪʠ, ʩʚʝʪʦʜʘʣʴʥʦʤʝʨʳ, ʥʠʚʝʣʠʨ, ʪʝʦʜʦʣʠʪ, ʩʴʝʤʦʯʥʘʷ ʩʝʪʴ. 
 

UNDERGROUND SURVEYOR SUPPORTING NETWORK 
 

Sabdenbekuly Omirzak, 
Kapasova Aizada Zarlykovna, 

Arystanbek Zhanarys Baglanbekuly, 
Serikuly Elaman 

 
Abstract: The article deals with underground surveying support networks, which are the main geometric basis 
for the survey of mine workings and solutions of mining geometric problems that ensure the correct and safe 
development of mineral deposits. 
Keywords: surveying networks, light-emitting diodes, level, theodolite, shooting network. 
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ʉʡʪ. 1. ʏʞʦʫʩʴ ʨʧʪʫʧʸʦʦʴʮ (ʙ ,ʚ, ʛ) ʡ ʛʩʞʥʞʦʦʴʮ (ʜ, ʝ,) ʨʬʦʣʫʧʛ ʧʨʧʩʦʴʮ ʨʧʝʠʞʥʦʴʮ ʥʙʩʣʱʞʢ-

ʝʞʩʪʣʡʮ ʪʞʫʞʢ: 1- ʥʞʫʙʤʤʡʰʞʪʣʡʢ ʱʫʴʩʵ; 2 - ʚʞʫʧʦ; 3 - ʝʞʩʞʛʸʦʦʙʸ ʨʩʧʚʣʙ 
 
ɺ ʧʦʩʪʦʷʥʥʳʭ ʧʫʥʢʪʘʭ, ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʚ ʢʨʦʚʣʝ ʚʳʨʘʙʦʪʢʠ, ʮʝʥʪʨʳ ʬʠʢʩʠʨʫʶʪʩʷ ʧʨʦʨʝʟʴʶ ʠʣʠ 

ʦʪʚʝʨʩʪʠʝʤ. ʄʝʪʘʣʣʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ ʙʝʪʦʥʠʨʫʶʪ ʚ ʧʦʯʚʝ ʢʨʦʚʣʠ ʠʣʠ ʟʘʙʠʚʘʶʪ ʚ ʜʝʨʝʚʷʥʥʫʶ ʧʨʦʙʢʫ. 
ʄʘʨʢʰʝʡʜʝʨʩʢʠʝ ʧʫʥʢʪʳ ʧʦʩʪʦʷʥʥʳʝ ʠʣʠ ʚʨʝʤʝʥʥʳʝ ʤʘʨʢʠʨʫʶʪʩʷ, ʜʣʷ ʵʪʦʛʦ ʥʘ ʩʪʦʡʢʘʭ ʢʨʝʧʠ ʠʣʠ 

ʥʘ ʩʪʝʥʢʘʭ ʚʳʨʘʙʦʪʢʠ ʧʦʤʝʱʘʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʧʣʘʩʪʠʥʢʘ (ʤʘʨʢʘ), ʥʘ ʢʦʪʦʨʦʡ ʚʳʙʠʪ ʥʦʤʝʨ ʧʫʥʢʪʘ. 
ʇʦʜʟʝʤʥʳʝ ʤʘʨʢʰʝʡʜʝʨʩʢʠʝ ʦʧʦʨʥʳʝ ʩʝʪʠ ʧʦ ʤʝʨʝ ʧʦʜʚʠʛʘʥʠʷ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʧʦʧʦʣʥʷʶʪ, 

ʧʨʠʯʝʤ, ʧʫʥʢʪʳ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʭʦʜʦʚ ʥʝ ʜʦʣʞʥʳ ʦʪʩʪʘʚʘʪʴ ʦʪ ʟʘʙʦʷ ʚʳʨʘʙʦʪʢʠ ʙʦʣʝʝ, ʯʝʤ ʥʘ 
500 ʤ, ʝʩʣʠ ʠʩʭʦʜʥʳʝ ʧʣʘʥʳ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ ʩʦʩʪʘʚʣʷʶʪ ʚ ʤʘʩʰʪʘʙʝ 1:1:1000 [1, ʩ. 56]. 

ʀʟʤʝʨʝʥʠʷ ʚ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʭʦʜʘʭ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩʦ ʩʣʝʜʫʶʱʝʡ ʪʦʯʥʦʩʪʴʶ: 
ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʛʣʦʚ 20", ʚʝʨʪʠʢʘʣʴʥʳʭ - 30"; 
ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 1'; 
ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʠʟʤʝʨʝʥʠʷʤʠ ʣʠʥʠʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʩʚʝʪʦʜʘʣʴʥʦʤʝʨʦʤ ʥʝ ʙʦʣʝʝ 3 ʩʤ, 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʣʴʥʳʭ ʨʫʣʝʪʦʢ ï 1:3000 ʜʣʠʥʳ ʩʪʦʨʦʥʳ. 
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʚʝʜʝʥʥʳʝ ʪʦʯʥʦʩʪʠ  ʧʨʦʢʣʘʜʢʠ ʧʦʜʟʝʤʥʳʭ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʦʜʦʚ, ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ. 
ʀʟʤʝʨʝʥʠʷ ʫʛʣʦʚ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʪʝʦʜʦʣʠʪʘʤʠ ʪʠʧʘ ʊ15; ʧʨʠ ʵʪʦʤ ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʜʣʷ ʫʛ-

ʣʦʚ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʨʦʣʦʞʝʥʠʝʤ ʤʝʥʴʰʝʡ ʩʪʦʨʦʥʳ ʦʪ 5 ʜʦ 10ʤ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʪʠʯʝʩʢʠʤ ʠʣʠ ʩʧʦʩʦ-
ʙʦʤ ʥʠʪʷʥʳʭ ʦʪʚʝʩʦʚ ʩ ʜʚʦʡʥʳʤ ʮʝʥʪʨʠʨʦʚʘʥʠʝʤ. ʇʨʠ ʜʣʠʥʝ ʙʦʣʝʝ 20ʤ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦ-
ʩʦʙʘ ʦʜʥʦʢʨʘʪʥʦʛʦ ʮʝʥʪʨʠʨʦʚʘʥʠʷ ʥʠʪʷʥʳʤ ʦʪʚʝʩʦʤ. 

ɼʣʠʥʳ ʩʪʦʨʦʥ ʚ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʭʦʜʘʭ ʤʦʛʫʪ ʠʟʤʝʨʷʪʴʩʷ ʩʚʝʪʦʜʘʣʴʥʦʤʝʨʘʤʠ, ʦʙʣʘʜʘʶʱʠ-
ʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʥʦʩʪʴʶ, ʠ ʨʫʣʝʪʢʘʤʠ, ʧʨʦʢʦʤʧʘʨʠʨʦʚʘʥʥʳʤʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ 
ʥʝ ʙʦʣʝʝ 1:15000.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʫʣʝʪʦʢ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʩ ʥʘʪʷʞʝʥʠʝʤ, ʨʘʚʥʳʤ ʥʘʪʷʞʝʥʠʶ ʧʨʠ ʢʦʤʧʘ-
ʨʠʨʦʚʘʥʠʠ, ʠ ʢʦʥʪʨʦʣʠʨʫʝʳʤ ʜʠʥʘʤʦʤʝʪʨʦʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʫʯʠʪʳʚʘʝʪʩʷ, ʝʩʣʠ ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʝʤ-
ʧʝʨʘʪʫʨʳ ʢʦʤʧʘʨʠʨʦʚʘʥʠʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ 5 Áʉ. ʆʪʢʣʦʥʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʪʚʝʩʦʚ ʦʪ ʩʪʚʦʨʘ ʧʨʠ 
ʜʣʠʥʝ ʠʥʪʝʨʚʘʣʦʚ 10ʤ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 10ʩʤ.  

ʉʪʦʨʦʥʳ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʭʦʜʦʚ ʜʦʣʞʥʳ ʠʟʤʝʨʷʪʴʩʷ ʜʚʘʞʜʳ: ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʚʢʣʶʯʘʝʪ: ʢʦʥʪʨʦʣʴ ʚʳʯʠʩʣʝʥʠʡ ʚ 
ʞʫʨʥʘʣʘʭ ʠʟʤʝʨʝʥʠʡ, ʚʚʝʜʝʥʠʝ ʧʦʧʨʘʚʦʢ ʚ ʠʟʤʝʨʝʥʥʳʝ ʜʣʠʥʳ, ʚʳʯʠʩʣʝʥʠʝ ʥʝʚʷʟʦʢ, ʫʨʘʚʥʠʚʘʥʠʝ ʩʝʪʝʡ. 

ɺ ʠʟʤʝʨʝʥʥʳʝ ʨʫʣʝʪʢʘʤʠ ʜʣʠʥʳ ʚʚʦʜʷʪ ʧʦʧʨʘʚʢʠ ʟʘ ʠʭ ʧʨʦʚʝʩ, ʢʦʤʧʘʨʠʨʦʚʘʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʫ. 
ʋʛʣʦʚʘʷ ʥʝʚʷʟʢʘ ʚ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʭʦʜʘʭ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʚʝʣʠʯʠʥ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 
ʚ ʟʘʤʢʥʫʪʳʭ ʧʦʣʠʛʦʥʘʭ 

f ɓ =  2mɓ   n 
ʠ ʚ ʚʠʩʷʯʠʭ ʧʦʣʠʛʦʥʘʭ, ʧʨʦʡʜʝʥʥʳʭ ʜʚʘʞʜʳ, 

f ɓ =  2mɓ 
ʛʜʝ mɓ ï ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚ; ʧ ï ʯʠʩʣʦ ʩʪʦʨʦʥ ʧʦʣʠʛʦʥʦʤʝʪʨʠ-

ʯʝʩʢʦʛʦ ʭʦʜʘ; n1 + n2 ï ʯʠʩʣʦ ʫʛʣʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʭʦʜʦʚ [2, ʩ. 47]. 
ʃʠʥʝʡʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʚʷʟʢʘ ʚ ʟʘʤʢʥʫʪʳʭ ʧʦʣʠʛʦʥʘʭ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 1:3000 ʜʣʠʥʳ ʭʦ-
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ʜʘ, ʚ ʨʘʟʦʤʢʥʫʪʳʭ 1:2000. 
ʋʨʘʚʥʝʥʠʝ ʧʦʣʠʛʦʥʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʫʛʣʦʚʦʡ ʠ ʣʠʥʝʡʥʦʡ ʥʝʚʷʟʦʢ. ʇʨʠ ʫʨʘʚʥʠʚʘ-

ʥʠʠ ʟʘʤʢʥʫʪʳʭ ʠ ʨʘʟʦʤʢʥʫʪʳʭ ʧʦʣʠʛʦʥʦʚ ʫʛʣʦʚʫʶ ʥʝʚʷʟʢʫ ʨʘʩʧʨʝʜʝʣʷʶʪ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ ʧʦʨʦʚʥʫ ʥʘ 
ʚʩʝ ʫʛʣʳ. ʃʠʥʝʡʥʳʝ ʥʝʚʷʟʢʠ, ʚʟʷʪʳʝ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ, ʨʘʩʧʨʝʜʝʣʷʶʪ ʚ ʧʨʠʨʘʱʝʥʠʠ ʢʦʦʨʜʠʥʘʪ ʧʨʦ-
ʧʦʨʮʠʦʥʘʣʴʥʦ ʜʣʠʥʝ ʢʘʞʜʦʡ ʣʠʥʠʠ (ʨʠʩ.2). 

 
 
 
 
 
 
 
 
 
 
ʉʡʪ. 2. ʊʮʞʥʴ ʜʞʧʥʞʫʩʡʰʞʪʣʧʜʧ ʦʡʛʞʤʡʩʧʛʙʦʡʸ ʛ ʨʧʝʠʞʥʦʴʮ ʜʧʩʦʴʮ ʛʴʩʙʚʧʫʣʙʮ 

 
ʇʨʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʥʠʚʝʣʠʨʦʚʘʥʠʠ ʚ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, ʛʜʝ ʨʝʧʝʨʳ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʢʘʢ ʚ 

ʢʨʦʚʣʝ, ʪʘʢ ʠ ʚ ʧʦʯʚʝ ʚʳʨʘʙʦʪʦʢ, ʚʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʭʝʤʳ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 
1. ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʨʝʧʝʨʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʧʦʯʚʝ ʚʳʨʘʙʦʪʢʠ. ʇʨʝʚʳʰʝʥʠʝ 

ʧʫʥʢʪʘ ɺ ʥʘʜ ʧʫʥʢʪʦʤ ɸ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴʶ ʦʪʩʯʝʪʦʚ ʧʦ ʨʝʡʢʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʟʘʜʥʝʡ ʠ ʧʝ-
ʨʝʜʥʝʡ ʪʦʯʢʘʭ:  

h = ʘ ï b (ʟʜʝʩʴ h ï ʧʨʝʚʳʰʝʥʠʝ, ʘ ï ʦʪʩʯʝʪ ʧʦ ʟʘʜʥʝʡ ʨʝʡʢʝ, b ï ʦʪʩʯʝʪ ʧʦ ʧʝʨʝʜʥʝʡ ʨʝʡʢʝ).  
2. ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʨʝʧʝʨʘʤ, ʟʘʢʨʝʧʣʝʥʥʳʤ ʚ ʢʨʦʚʣʝ ʚʳʨʘʙʦʪʢʠ. ʇʨʝʚʳʰʝʥʠʝ h 

ʨʘʚʥʦ ʨʘʟʥʦʩʪʠ ʦʪʩʯʝʪʦʚ, ʩʜʝʣʘʥʥʳʭ ʧʦ ʨʝʡʢʘʤ, ʧʦʜʚʝʰʝʥʥʳʤ ʥʘ ʧʝʨʝʜʥʝʡ ʠ ʟʘʜʥʝʡ ʪʦʯʢʘʭ h = b ï ʘ. 
3. ʅʠʚʝʣʠʨʫʶʪʩʷ ʨʝʧʝʨʳ, ʠʟ ʢʦʪʦʨʳʭ ʟʘʜʥʠʡ ʟʘʢʨʝʧʣʝʥ ʚ ʢʨʦʚʣʝ, ʘ ʧʝʨʝʜʥʠʡ ï ʚ ʧʦʯʚʝ ʚʳʨʘ-

ʙʦʪʢʠ. ʇʨʠ ʪʘʢʦʡ ʩʭʝʤʝ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʧʨʝʚʳʰʝʥʠʝ ʨʘʚʥʦ ʩʫʤʤʝ ʦʪʩʯʝʪʦʚ ʧʦ ʨʝʡʢʘʤ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ 
h = - (ʘ+b). 

4. ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʚʝʜʝʪʩʷ ʧʦ ʨʝʧʝʨʘʤ, ʟʘʜʥʠʡ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʦʯʚʝ, ʧʝʨʝʜʥʠʡ ï ʚ 
ʢʨʦʚʣʝ ʚʳʨʘʙʦʪʢʠ. ʇʨʝʚʳʰʝʥʠʝ ʧʝʨʝʜʥʝʛʦ ʨʝʧʝʨʘ ʥʘʜ ʟʘʜʥʠʤ ʨʘʚʥʦ ʩʫʤʤʝ ʦʪʩʯʝʪʦʚ ʧʦ ʦʙʝʠʤ ʨʝʡʢʘʤ 
h = ʘ+ b. 

ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʶʪ ʧʦ ʥʘʢʣʦʥʥʳʤ ʚʳʨʘʙʦʪʢʘʤ. ʆʙʳʯʥʦ ʪʨʠʛʦʥʦʤʝʪ-
ʨʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʩʦʚʤʝʱʘʶʪ ʩ ʧʨʦʣʦʞʝʥʠʝʤ ʧʦʣʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʭʦʜʦʚ. 

ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʚ ʧʦʜʟʝʤʥʳʭ ʚʳʨʘʙʦʪʢʘʭ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ, ʠʤʝ-
ʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʥʠʞʝ[3, ʩ. 69]. 

1. ʇʫʩʪʴ ʠʤʝʶʪʩʷ ʜʚʘ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʯʚʝ ʧʫʥʢʪʘ ɸ ʠ ɺ (ʨʠʩ.3).  
 

 
ʉʡʪ. 3. ʊʮʞʥʴ ʫʩʡʜʧʦʧʥʞʫʩʡʰʞʪʣʧʜʧ ʦʡʛʞʤʡʩʧʛʙʦʡʸ, ʛʴʨʧʤʦʸʞʥʧʜʧ ʛ  ʨʧʝʠʞʥʦʴʮ ʜʧʩʦʴʮ  

ʛʴʩʙʚʧʫʣʙʮ 
 

ʇʨʠ ʫʨʘʚʥʠʚʘʥʠʠ ʭʦʜʦʚ ʩʲʝʤʦʯʥʦʡ ʩʝʪʠ ʚ ʟʘʤʢʥʫʪʳʭ ʠ ʨʘʟʦʤʢʥʫʪʳʭ ʭʦʜʘʭ ʫʛʣʦʚʫʶ ʥʝʚʷʟʢʫ ʨʘʩ-
ʧʨʝʜʝʣʷʶʪ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ ʧʦʨʦʚʥʫ ʥʘ ʚʩʝ ʫʛʣʳ. ʃʠʥʝʡʥʳʝ ʥʝʚʷʟʢʠ, ʚʟʷʪʳʝ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ, 
ʨʘʩʧʨʝʜʝʣʷʶʪ ʚ ʧʨʠʨʘʱʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʣʠʥʝ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʭʦʜʘ. ɿʥʘʯʝʥʠʷ ʢʦʦʨ-
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ʜʠʥʘʪ ʨʘʟʨʝʰʝʥʦ ʦʢʨʫʛʣʷʪʴ ʜʦ ʩʘʥʪʠʤʝʪʨʦʚ, ʜʠʨʝʢʮʠʦʥʥʳʭ ʫʛʣʦʚ ʚ ʪʝʦʜʦʣʠʪʥʳʭ ʭʦʜʘʭ ʜʦ 10 , ʚ ʫʛʣʦ-
ʤʝʨʥʳʭ - ʜʦ ʤʠʥʫʪ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪ ʧʫʥʢʪʦʚ ʩʲʝʤʦʯʥʦʡ ʩʝʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʣʦ-
ʞʝʥʠʝʤ ʪʝʦʜʦʣʠʪʥʳʭ ʠ ʫʛʣʦʤʝʨʥʳʭ ʭʦʜʦʚ ʧʨʠ ʧʦʤʦʱʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ɻʦʨʬʠʥʢʝʣʴ ɺ.ʗ., ʂʫʧʨʷʢʦʚ ɽ.ʄ., ʇʨʘʩʦʣʦʚʘ ɺ.ʇ. ʠ ʜʨ. ʕʢʦʥʦʤʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ: ʋʯʝʙʥʠʢ ʜʣʷ 

ɺʋɿʦʚ, - ʄ.: ɹʘʥʢʠ ʠ ʙʠʨʞʠ, ʖʅʀʊʀ, 2001. 
2. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʨʘʙʦʪ. ʄ., çʅʝʜʨʘè, 1997ʛ. 
3. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ ʨʘʙʦʪ. ʄ., çʅʝʜʨʘè, 1997ʛ. 
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Ã´º 378.01 

·°É¸Â° ¿µÀÁ¾½°»Ì½ËÅ ´°½½ËÅ ² 
¿À¾ÄµÁÁ¸¾½°»Ì½¾¼ ¾±À°·¾²°½¸¸ 

¼ÕÛìÝØÚ ½ØÝÐ ÎàìÕÒÝÐ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʘʡʮʝʚ ɺʣʘʜʠʤʠʨ ʉʝʨʛʝʝʚʠʯ - ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
 

ɹʦʦʧʫʙʯʡʸ: ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ, ʪ.ʢ. ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʢʘʞʜʦʛʦ 
ʛʨʘʞʜʘʥʠʥʘ ʈʌ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʟʘʱʠʪʦʡ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʢʘʢ ʥʝ ʜʦʧʫ-
ʩʪʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ,  ʢʘʢʘʷ ʩʫʱʝʩʪʚʫʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 
ʥʘʨʫʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʠʥʬʦʨʤʘʮʠʷ, ʟʘʱʠʪʘ, ʪʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʠʝ.  
 

PROTECTION OF PERSONAL DATA IN PROFESSIONAL EDUCATION 
 

Melnik Nina Yurevna 
 
Abstract: this article is currently particularly relevant, because the personal data of each citizen of the Russian 
Federation are protected by Russian legislation. The main problem is how to prevent the dissemination of in-
formation about personal data, what is the responsibility for violations of the law.  
Keywords: personal data, information, protection, labor activity, education. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ  ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ 

ʦʙʲʝʤʳ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, 
ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɸ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʠ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʙʘʥʢʠ ʜʘʥʥʳʭ ʧʦʯʪʠ ʦ ʣʶʙʦʤ ʩʫʙʲʝʢʪʝ. ʂʪʦ ʚʣʘʜʝʝʪ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʦʪ ʚʣʘʜʝʝʪ 
ʤʠʨʦʤ, - ʚʝʨʥʦ ʧʦʣʘʛʘʶʪ ʬʠʣʦʩʦʬʳ. ʀʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʙʝʟʫʩʣʦʚʥʦ ʫʩʣʦʚʠʝʤ ʞʠʟʥʠ ʠ ʩʦʮʠʘʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ, ʧʨʝʜʤʝʪʦʤ ʠʭ ʧʦʩʪʦʷʥʥʦʛʦ ʚʥʠʤʘʥʠʷ. ɺʩʝ ʞʝ ʚʩʷʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʥʘ ʙʣʘʛʦ, ʪʘʢ ʠ ʚʦ ʚʨʝʜ ʣʶʜʷʤ[1]. ʇʨʘʚʦʚʦʡ ʨʝʞʠʤ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ 
ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʦʙʨʝʪʘʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʠ 
ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʌ, ʦʙʲʷʚʣʝʥ ʧʨʠʥʮʠʧ ʥʝʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʥʫʶ ʞʠʟʥʴ ʣʠʮʘ. ʇʦ-
ʵʪʦʤʫ ʨʘʙʦʪʦʜʘʪʝʣʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʦʪ ʨʘʙʦʪʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʶ ʪʦʣʴʢʦ ʚ ʜʦʙʨʦʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ ʠ 
ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʥʫʶ ʮʝʣʷʤʠ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ʕʪʘ ʪʝʤʘ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʦʩʦʙʝʥʥʦ 
ʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʦʙʲʝʤ ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ ʚʳʟʳʚʘʝʪ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʝ ʥʦʚʳʭ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʦʪ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʧʨʠʥʷʪʠʷ ʘʜʝʢʚʘʪʥʳʭ ʤʝʨ ʨʝʘʛʠʨʦʚʘʥʠʷ[1]. 

ʇʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ï ʵʪʦ ʣʶʙʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʠʟʠʯʝʩʢʦʤ ʣʠʮʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʌʀʆ, ʤʝʩʪʦ ʠ 
ʜʘʪʘ ʨʦʞʜʝʥʠʷ, ʤʝʩʪʦ ʧʨʦʞʠʚʘʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʩʦʮʠʘʣʴʥʦʝ, ʠʤʫʱʝʩʪʚʝʥʥʦʝ ʠ ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ, 
ʧʨʦʬʝʩʩʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ, ʜʦʭʦʜʳ ʠ ʜʨʫʛʦʝ ( ʧ. 1 ʩʪ. 3 ʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè)[2].  

ɿʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ - ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʦʨʛʘʥʠ-
ʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʱʠʪʫ ʩʚʝʜʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ 
ʬʠʟʠʯʝʩʢʦʤʫ ʣʠʮʫ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʨʘʙʦʪʫ ʵʪʦ ʜʘʥʥʳʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʨʘʙʦʪʦʜʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʨʘ-
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ʙʦʪʥʠʢ ʫʢʘʟʳʚʘʝʪ ʚ ʣʠʯʥʦʡ ʢʘʨʪʦʯʢʝ, ʘʚʪʦʙʠʦʛʨʘʬʠʠ, ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʟʘʧʦʣʥʷʝʤʳʭ ʧʨʠ ʧʦʜʧʠʩʘʥʠʠ 
ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ[3]. 

ʆʧʝʨʘʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʣʠʮʦ ʧʦʣʫʯʠʚʰʝʝ ʨʘʟʨʝʰʝʥʠʝ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ 
ʠʭ ʦʙʨʘʙʦʪʢʫ, ʥʝ ʜʦʧʫʩʢʘʝʪ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʝʟ ʩʦʛʣʘʩʠʷ ʚʣʘʜʝʣʴʮʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʣʠ 
ʥʘʣʠʯʠʷ ʠʥʦʛʦ ʟʘʢʦʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʆʧʝʨʘʪʦʨ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʧʨʠ-
ʥʠʤʘʪʴ ʚʩʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʪ 
ʥʝʧʨʘʚʦʤʝʨʥʦʛʦ ʠʣʠ ʩʣʫʯʘʡʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ, ʫʥʠʯʪʦʞʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʙʣʦʢʠʨʦʚʘʥʠʷ, ʢʦʧʠʨʦʚʘʥʠʷ, 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʪ ʠʥʳʭ ʥʝʧʨʘʚʦʤʝʨʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʨʘʙʦʪʦʜʘʪʝʣʴ ʥʘʢʘʧʣʠʚʘʝʪ ʠ ʭʨʘʥʠʪ ʜʦʢʫʤʝʥʪʳ, 
ʩʦʜʝʨʞʘʱʠʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʨʘʙʦʪʥʠʢʘ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ 
ʩʦʜʝʨʞʘʪʩʷ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʪʜʝʣʘ ʢʘʜʨʦʚ[4]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʫʞʝ ʬʠʟʠʯʝʩʢʠ ʥʝ ʩʧʦʩʦʙʝʥ ʩʢʨʳʪʴʩʷ ʦʪ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʠʤʝʥʷʝʤʳʭ 
ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʛʦ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʣʶʜʷʭ. ʕʪʦ ʠ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʠ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝ-
ʩʪʚʝʥʥʦʩʪʠ. ɿʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʟʘʱʠʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʣʠʯʥʦʛʦ 
ʭʘʨʘʢʪʝʨʘ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʇʦʵʪʦʤʫ ʰʢʦʣʳ ʜʦʣʞʥʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʨʝʙʦʚʘ-
ʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ[6].  

ɺʦʪ ʦʩʥʦʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʧʨʘʚʦʚʦʝ ʦʩʥʦʚʘʥʠʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʟʘʱʠʪʫ ʧʝʨʩʦʥʘʣʴ-
ʥʳʭ ʜʘʥʥʳʭ: 

¶ ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʌ; 

¶ ʂʦʥʩʪʠʪʫʮʠʷ ʈʌ; 

¶ ʅʘʣʦʛʦʚʳʡ ʢʦʜʝʢʩ ʈʌ; 

¶ ʩʪʘʪʴʷ 13.11 ʂʦɸʇ ʈʌ çʅʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʘ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʨʘʞʜʘʥʘʭ (ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ)è; 

¶ ʌʝʜʝʨʘʣʴʥʳʡ ɿʘʢʦʥ ʦʪ 27.07.2006 ˉ152-ʌɿ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè; 

¶ ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʌ ʦʪ 30.12.2001 ˉ197-ʌɿ (ʩʪ.85-90); 

¶ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 29.12.2012 ˉ273 çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʌè; 

¶ ʩʪʘʪʴʷ 137 ʋʂ ʈʌ çʅʘʨʫʰʝʥʠʝ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʠ ʯʘʩʪʥʦʡ ʞʠʟʥʠè; 

¶ ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ˉ188 ʦʪ 06.03.1997 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʝʨʝʯʥʷ ʩʚʝʜʝʥʠʡ ʢʦʥʬʠʜʝʥʮʠ-
ʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘè; 

¶ ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 06.03.1997 ˉ188, ʚ ʇʝʨʝʯʥʝ ʩʚʝʜʝʥʠʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝ-
ʨʘ, ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [6]. ʇʦʵʪʦʤʫ ʨʘʙʦʪʦ-
ʜʘʪʝʣʴ, ʧʦʣʫʯʘʶʱʠʡ ʜʦʩʪʫʧ ʢ ʧʝʨʩʦʥʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʩʦʭʨʘʥʥʦʩʪʴ; 

¶ ɿʘʢʦʥ ˉ152-ʌɿ ʚʳʜʚʠʛʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʙʦʨʫ, ʦʙʨʘʙʦʪʢʝ ʠ ʭʨʘʥʝʥʠʶ ʧʝʨʩʦ-
ʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʚʩʝ ʦʨʛʘʥʠʟʘʮʠʠ,  ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʦʧʝʨʘʪʦʨʘʤʠ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ ʚ ʩʚʦʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤʘʭ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʨʘʙʦʪʥʠʢʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʭ ʨʦʜʠʪʝʣʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯ.1 ʩʪ.19 ɿʘʢʦʥʘ ˉ152-ʌɿ çʦʧʝʨʘʪʦʨ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 
ʦʙʷʟʘʥ ʧʨʠʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥ-
ʥʳʭ ʦʪ ʥʝʧʨʘʚʦʤʝʨʥʦʛʦ ʠʣʠ ʩʣʫʯʘʡʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ, ʫʥʠʯʪʦʞʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʙʣʦʢʠʨʦʚʘʥʠʷ, ʢʦʧʠʨʦ-
ʚʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʠʥʳʭ ʥʝʧʨʘʚʦʤʝʨʥʳʭ ʜʝʡʩʪʚʠʡè [4]. 

ʇʨʘʚʠʣʘ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 
ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 
ʧʦʣʦʞʝʥʠʡ. ʇʨʠʢʘʟʦʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʵʢʩʧʦʨʪʥʦʤʫ ʢʦʥʪʨʦʣʶ ʦʪ 05.02.2010 
ˉ58 ʫʪʚʝʨʞʜʝʥʦ ʇʦʣʦʞʝʥʠʝ ʦ ʤʝʪʦʜʘʭ ʠ ʩʧʦʩʦʙʘʭ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 
ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ ʧʦʜʨʦʙʥʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʨʷʜʢʦʤ ʧʨʠʤʝʥʝʥʠʷ 
ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʧʝʨʘʪʦ-
ʨʦʤ ʠʣʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʠʤ ʣʠʮʦʤ. 

ʏʪʦʙʳ ʟʘʱʠʪʠʪʴ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʨʘʙʦʪʥʠʢʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ, ʥʘʜʦ ʩʦ-
ʟʜʘʪʴ ʨʝʞʠʤ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ: 
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- ʩʦʟʜʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʨʘʙʦʪʝ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ; 

- ʦʨʛʘʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 
ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦ ʧʦʣʫʯʘʪʴ, 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʩʚʝʜʝʥʠʷ ʦ ʣʶʜʷʭ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʩ 
ʥʦʤʝʨʘʤʠ ʪʝʣʝʬʦʥʦʚ, ʤʝʩʪʦʤ ʞʠʪʝʣʴʩʪʚʘ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʩʪʘʣʦ ʜʦʩʪʫʧʥʳʤ, ʠ ʵʪʦ ʧʨʠʚʝʣʦ ʢ 
ʥʘʨʫʰʝʥʠʶ ʧʨʘʚ ʛʨʘʞʜʘʥ ʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʩʚʝʜʝʥʠʡ ʦ ʣʠʯʥʦʡ ʞʠʟʥʠ. 

ɺʩʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʦʙʨʘʙʦʪʢʫ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʠ ʢʘʞʜʳʡ 
ʫʯʘʩʪʥʠʢ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʟʘʱʠʪʫ ʩʚʦʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʉʦʛʣʘʩʥʦ ʧ.9 ʩʪ.86 
ʊʂ ʈʌ ʦʥʠ ʥʝ ʜʦʣʞʥʳ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʩʚʦʠʭ ʧʨʘʚ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʟʘʱʠʪʫ ʪʘʡʥʳ[5]. 

ɿʘ ʥʝʠʩʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè ʘʜʤʠʥʠʩʪʨʘʮʠʷ 
ʰʢʦʣʳ, ʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʥʝʩʝʪ ʛʨʘʞʜʘʥʩʢʫʶ, 
ʫʛʦʣʦʚʥʫʶ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ, ʜʠʩʮʠʧʣʠʥʘʨʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʫʶ ʟʘʢʦʥʦʜʘʪʝʣʴ-
ʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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Á¿¾Á¾±Ë ·°ÀÏ´º¸ Í»µºÂÀ¾¼¾±¸»µ¹ 
²ÕáÕÛÚÞÒ °àâÕÜ ´ÜØâàØÕÒØç 

ʩʪʫʜʝʥʪ 
ʌɻɹʆʋ ɺʆ çʇʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʕʣʝʢʪʨʦʤʦʙʠʣʠ ï ʩʝʛʤʝʥʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʨʳʥʢʘ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʵʪʘʧʝ ʟʘʨʦʞʜʝʥʠʷ. ɼʘʣʴʥʝʡ-

ʰʝʝ ʝʛʦ ʨʘʟʚʠʪʠʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ. 
ʈʦʩʪ ʨʳʥʢʘ ʪʨʝʙʫʝʪ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʨʠʚʷʟʢʝ ʢ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ɽʚʨʦʧʝ, ʉʐɸ, ʂʠʪʘʝ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ.  

ʉʦʛʣʘʩʥʦ ʜʦʢʣʘʜʫ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤʫ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ (ʄʕɸ), ʢʦʣʠʯʝ-
ʩʪʚʦ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʥʘ ʜʦʨʦʛʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚ 2017 ʛʦʜʫ ʧʨʝʚʳʩʠʣʦ 2 ʤʣʥ. ʰʪ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ 
ʘʛʝʥʪʩʪʚʘ, ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʢ 2020 ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ 9-20 ʤʣʥ. ʰʪ., ʘ ʢ 2025 ʛʦʜʫ ʩʦʩʪʘʚʠʪ ʦʪ 40 
ʜʦ 70 ʤʣʥ.  

ʇʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʙʨʝʥʜʘ Tesla ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʧʦʢʫʧʘʝʤʳʡ ʵʣʝʢʪʨʦʤʦʙʠʣʴ. 
ʊʘʢʞʝ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʪʨʠ ʙʨʝʥʜʘ, ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʚʳʰʝʜʰʠʭ ʥʘ ʨʳʥʦʢ ʘʚʪʦʤʦʙʠʣʝʡ 
ï Nissan Leaf, Renault Twizy ʠ Mitsubishi I-MIEV. ɺ ʧʘʨʢʝ ʧʦʜʜʝʨʞʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʤʦʞʥʦ ʪʘʢʞʝ ʦʪʤʝ-
ʪʠʪʴ BMW i3, i8 ʠ LADA Ellada [1]. 

ɽʞʝʛʦʜʥʦ ʨʦʩʪ ʧʨʦʜʘʞ ʚ 2015-2018 ʛʦʜʘʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 40%. 
ʇʨʠ ʪʘʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʦʟʥʠʢʘʝʪ ʚʧʦʣʥʝ ʣʦʛʠʯʥʳʡ 

ʚʦʧʨʦʩ: ʛʜʝ ʟʘʨʷʞʘʪʴ ʵʣʝʢʪʨʦʤʦʙʠʣʴ? 
ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ: 
1. ʚ ʜʦʤʝ ð ʟʘʨʷʜʥʘʷ ʩʪʘʥʮʠʷ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʦʤʝʱʝʥʠʠ ʠʣʠ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʘʷ ʥʘ ʩʦʙʩʪʚʝʥʥʦʡ ʧʘʨʢʦʚʢʝ; 
2. ʥʘ ʨʘʙʦʪʝ ð ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʘʚʪʦʧʘʨʢʠ, ʘʚʪʦʧʘʨʢʠ ʩʣʫʞʙ ʜʦʩʪʘʚʢʠ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʦʙʳʯʥʦ ʠʤʝʶʪ ʘʚʪʦʩʪʦʷʥʢʠ, ʧʦʣʥʦʩʪʴʶ ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ ʟʘʨʷʜʢʠ ʠʭ ʵʣʝʢ-
ʪʨʦʤʦʙʠʣʝʡ; 

3. ʥʘ ʯʘʩʪʥʦʡ ʘʚʪʦʩʪʦʷʥʢʝ ð ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʧʨʦʩʘʤ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ, ʦʧʝʨʘʪʦʨʳ 
ʢʨʳʪʳʭ ʘʚʪʦʩʪʦʷʥʦʢ ʟʘʯʘʩʪʫʶ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʥʠʭ ʟʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ. ʆʙʳʯʥʦ ʜʦʩʪʫʧ ʢ ʥʠʤ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʨʪʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ; 

ɹʦʦʧʫʙʯʡʸ: ʆʧʨʝʜʝʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʚʠʜʝ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʚʳʷʚʣʝʥʳ ʧʫʪʠ ʨʝʰʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʠ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʢ ʩʘʤʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʣʝʢʪʨʦʤʦʙʠʣʠ, ʟʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ, ʘʢʢʫʤʫʣʷʪʦʨ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʝʨʝʤʝʥʥʳʡ ʠ 
ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ. 
 

THE METHODS OF CHARGING ELECTRIC VEHICLES 
 

Veselkov Artem Dmitrievich 
 
Abstract: The need to create infrastructure in the form of charging stations for the development of electric ve-
hicles and identified solutions. The types and main technical characteristics to the most perspective direction 
from the existing charging stations are considered.  
Key words: electric vehicles, charging stations, battery, infrastructure,  alternating and direct current. 
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4. ʥʘ ʫʣʠʮʝ ð ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʚʥʝʜʨʝʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʢʦʣʦʛʠʯʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʫʧ ʢ ʩʝʪʠ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʥʘ ʫʣʠʮʘʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʘʚʪʦʩʪʦʷʥʢʘʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʟʘʨʷ-
ʜʦʢ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʩʪ ʧʨʦʜʘʞ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʪʦʨʤʦʟʠʪ ʬʨʘʛʤʝʥʪʘʨʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʘ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʩʝʪʴ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʚ ʤʠʨʝ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʩʣʘ-
ʙʦ ʨʘʟʚʠʪʦʡ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ, ʥʘʠʙʦʣʴʰʝʝ ʧʦʢʨʳʪʠʝ ï ʚ ʉʐɸ, ʂʠʪʘʝ ʠ ʚ ʯʘʩʪʠ ɽʚʨʦ-
ʧʝʡʩʢʠʭ ʩʪʨʘʥ. ɺ ʈʦʩʩʠʠ ʩʝʪʴ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʫʣʝʚʦʡ ʠ ʬʨʘʛʤʝʥʪʘʨʥʦʡ (ʟʘ 
ʠʩʢʣʶʯʝʥʠʝʤ ʄʦʩʢʚʳ).  

ʊʘʢʞʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʥʘʢʣʘʜʳʚʘʶʪ ʙʶʨʦʢʨʘʪʠʯʝ-
ʩʢʠʝ ʧʨʝʛʨʘʜʳ ʥʘ ʠʭ ʫʩʪʘʥʦʚʢʫ (ʜʣʠʪʝʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ ʩʦʛʣʘʩʦʚʘʥʠʡ ʠ ʧʣʘʪʘ ʟʘ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʵʣʝʢ-
ʪʨʦʩʝʪʠ) [1]. 

ʉʪʘʥʜʘʨʪʳ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʧʦʜʟʘʨʷʞʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʨʝʛʫʣʠʨʫʶʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 
ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ (ʄʕʂ ʠʣʠ IEC ʚ ʘʥʛʣʠʡʩʢʦʤ ʚʘʨʠʘʥʪʝ). ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚ ʦʩʥʦʚʥʦʤ 
ʩʪʘʥʜʘʨʪʝ IEC 61851 ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʜʝʣʝʥʠʝ ʟʘʨʷʜʢʠ ʧʝʨʝʤʝʥʥʳʤ ʠ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ. ɺʘʞʥʦ ʧʦʥʠ-
ʤʘʪʴ, ʯʪʦ ʪʷʛʦʚʘʷ ʙʘʪʘʨʝʷ ʚ ʵʣʝʢʪʨʦʤʦʙʠʣʝ ʠʩʧʦʣʴʟʫʝʪ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ. ɸ ʚ ʥʘʰʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 
ʩʝʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʨʷʜʥʦʡ ʩʪʘʥʮʠʠ ʧʝʨʝ-
ʤʝʥʥʦʛʦ ʪʦʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʨʪʦʚʦʝ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʵʣʝʢʪʨʦʤʦʙʠʣʷ, ʢʦʪʦʨʦʝ ʧʨʝʦʙʨʘʟʫʝʪ ʧʝ-
ʨʝʤʝʥʥʳʡ ʪʦʢ ʟʘʨʷʜʥʦʡ ʩʪʘʥʮʠʠ ʚ ʧʦʩʪʦʷʥʥʳʡ, ʢʦʪʦʨʳʤ ʠ ʟʘʨʷʞʘʝʪʩʷ ʪʷʛʦʚʘʷ ʙʘʪʘʨʝʷ. ɺ ʵʪʦʤ ʩʣʫ-
ʯʘʝ, ʩʢʦʨʦʩʪʴ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʦʱʥʦʩʪʴʶ ʙʦʨʪʦʚʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠ 
ʟʘʨʷʜʢʝ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʦʪ ʩʪʘʥʮʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚʩʝʡ ʧʨʦʮʝʜʫʨʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ 
ʩʘʤʘ ʩʪʘʥʮʠʷ. ʉʝʛʦʜʥʷ ʩʪʘʥʮʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʟʘʨʷʜʥʳʤʠ ʩʪʘʥʮʠʷʤʠ ʩʪʘʥʜʘʨʪ-
ʥʦʡ ʟʘʨʷʜʢʠ. ɸ ʩʪʘʥʮʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ï ʢʦʤʧʣʝʢʩʘʤʠ ʵʢʩʧʨʝʩʩ-ʟʘʨʷʜʢʠ ʠʣʠ ʙʳʩʪʨʳʤʠ ʟʘʨʷʜʥʳʤʠ 
ʩʪʘʥʮʠʷʤʠ [2, ʩ.17]. 

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʨʝʞʠʤʘ ʟʘʨʷʜʢʠ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ (AC) ʠ ʯʝʪʚʝʨʪʳʡ ʨʝʞʠʤ 
ʜʣʷ ʟʘʨʷʜʢʠ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ (DC). ɼʦʧʫʩʪʠʤʳʝ ʨʝʞʠʤʳ ʟʘʨʷʜʢʠ ʦʧʠʩʘʥʳ ʚ ʨʘʟʜʝʣʝ 1 ʩʪʘʥʜʘʨʪʘ IEC 
61851, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ: 

Mode 1 ï ʟʘʨʷʜʢʘ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ ʦʪ ʙʳʪʦʚʦʡ ʩʝʪʠ; 
Mode 2 ï ʟʘʨʷʜʢʘ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ ʦʪ ʙʳʪʦʚʦʡ ʩʝʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʚʥʫʪʨʠ 

ʢʘʙʝʣʷ; 
Mode 3 ï ʦʜʥʦ- ʠʣʠ ʪʨʝʭʬʘʟʥʘʷ ʟʘʨʷʜʢʘ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʨʘʟʲʝʤʘ, ʚ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʭʦʜʦʤ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ; 
Mode 4 ï ʙʳʩʪʨʘʷ ʟʘʨʷʜʢʘ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ [3]. 
ʇʨʠ ʟʘʨʷʜʢʝ ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʧʦʩʪʦʷʥʥʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʘʚʪʦʤʦʙʠʣʝ. 
ʈʝʞʠʤ Mode 1 ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʩʝʨʠʡʥʳʭ ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ, ʪ. ʢ. 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ʈʝʞʠʤ Mode 2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʪʘʪʥʳʡ ʢʘʙʝʣʴ ʜʣʷ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʦʪ ʙʳʪʦʚʦʡ ʩʝʪʠ, 

ʧʦʩʪʘʚʣʷʝʤʳʡ ʩ ʣʶʙʳʤ ʵʣʝʢʪʨʦʤʦʙʠʣʝʤ. 
ʈʝʞʠʤ Mode 3 ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʨʷʜʥʦʡ ʩʪʘʥʮʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʜʥʦ- ʠʣʠ ʪʨʝʭʬʘʟʥʦʛʦ ʢʘʙʝʣʷ.  
ʇʨʠ ʵʪʦʤ ʨʘʟʜʝʣ 2 ʩʪʘʥʜʘʨʪʘ IEC 62196 ʦʧʠʩʳʚʘʝʪ ʜʚʘ ʪʠʧʘ ʨʘʟʲʝʤʦʚ: 
ʈʝʞʠʤ Mode 3 ʊʠʧ 1 ð ʦʜʥʦʬʘʟʥʳʝ ʨʘʟʲʝʤʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʧʫʩʪʠʤʘʷ ʤʦʱʥʦʩʪʴ 1ʭ32ɸ, 7.2 

ʢɺʪ. ɼʨʫʛʦʝ ʥʘʟʚʘʥʠʝ ʜʘʥʥʦʛʦ ʨʘʟʲʝʤʘ SAE J1772. 
ʈʝʞʠʤ Mode 3 ʊʠʧ 2 ð ʪʨʝʭʬʘʟʥʳʝ ʨʘʟʲʝʤʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʧʫʩʪʠʤʘʷ ʤʦʱʥʦʩʪʴ 3ʭ64ɸ, 

43 ʢɺʪ. 
ʈʝʞʠʤ Mode 4 ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʉʝʛʦʜʥʷ ʩʫʱʝ-

ʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʪʘʢʠʭ ʩʪʘʥʮʠʡ ï CHAdeMO ʠ CCS.  
CHAdeMO ð ʠʟʥʘʯʘʣʴʥʦ ʷʧʦʥʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʩʝʛʦʜʥʷ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ Nissan, 

Mitsubishi Motors ʠ Kia. 
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CCS ï ʝʚʨʦʧʝʡʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷʭ BMW. 
CHAdeMO ʠ CCS ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ ʚʠʜʳ ʨʘʟʲʝʤʦʚ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ. ɼʘʞʝ ʪʝʭ-

ʥʠʯʝʩʢʠ CHAdeMO ʠʩʧʦʣʴʟʫʝʪ CAN, ʘ CCS ð PLC ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʟʘʨʷʜʥʦʡ ʩʪʘʥʮʠʝʡ ʠ 
ʵʣʝʢʪʨʦʤʦʙʠʣʝʤ. 

ʆʙʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʨʝʞʠʤʘ Mode 4 ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʜʦ 100 ʢɺʪ, ʦʜʥʘʢʦ 
ʥʘ ʨʳʥʢʝ ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʤʦʱʥʦʩʪʷʤʠ 20, 44 ʠ 50 ʢɺʪ. 

ʊʝʭʥʠʯʝʩʢʠ ʨʝʞʠʤ Mode 4 ʧʦʟʚʦʣʷʝʪ ʟʘʨʷʜʠʪʴ ʪʷʛʦʚʫʶ ʙʘʪʘʨʝʶ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʜʦ 100%, ʦʜʥʘʢʦ 
ʬʠʟʠʯʝʩʢʠ ʟʘʨʷʜʢʘ ʧʦʩʣʝʜʥʠʭ ʧʨʠʤʝʨʥʦ 20% ʝʤʢʦʩʪʠ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʪ.ʢ. ʠʜʝʪ 
ʙʘʣʘʥʩʠʨʦʚʢʘ ʷʯʝʝʢ (ʦʪʜʝʣʴʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʪʷʛʦʚʦʡ ʙʘʪʘʨʝʠ). ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʘʥʮʠʡ 
ʥʘʩʪʨʦʝʥʳ ʥʘ ʟʘʨʷʜ ʪʷʛʦʚʦʡ ʙʘʪʘʨʝʠ ʜʦ 80% ʝʝ ʝʤʢʦʩʪʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ɺ ʨʝʘʣʴ-
ʥʦʡ ʞʠʟʥʠ, ʚ ʣʝʪʥʠʭ ʫʩʣʦʚʠʷʭ, ʟʘʨʷʜʢʘ, ʥʘʧʨʠʤʝʨ, Nissan Leaf ʦʪ 0 ʜʦ 80% ʟʘʡʤʝʪ 31 ʤʠʥʫʪʫ. 

ʆʩʦʙʥʷʢʦʤ ʚ ʨʷʜʫ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʩʪʦʠʪ Tesla Motors. ʂʦʤʧʘʥʠʷ ʨʘʟʚʠʚʘ-
ʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʩʝʪʴ ʢʦʤʧʣʝʢʩʦʚ ʵʢʩʧʨʝʩʩ-ʟʘʨʷʜʢʠ ï Tesla Superchager. ʕʪʦ ʟʘʢʨʳʪʳʡ (ʧʨʦʧʨʠʝʪʘʨʥʳʡ) 
ʩʪʘʥʜʘʨʪ Tesla Motors ʟʘʨʷʜʢʠ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ, ʩʪʘʥʮʠʠ ʩʦʚʤʝʩʪʠʤʳ ʪʦʣʴʢʦ ʩ ʵʣʝʢʪʨʦʤʦʙʠʣʷʤʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ Tesla Motors. ʉʝʛʦʜʥʷ Tesla Supercharger ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 120 (135) ʢɺʪ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʩʪʘʥʮʠʷʤʠ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ ʦʯʝʚʠʜʥʦ: ʢʘʞʜʳʡ 
ʯʝʣʦʚʝʢ ʩʪʨʝʤʠʪʩʷ ʢ ʵʢʦʥʦʤʠʠ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʵʪʦʤʫ ʙʦʣʴʰʝʝ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʨʝʞʠʤʫ 
Mode 4 [4].  

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʙʳʩʪʨʦʡ ʟʘʨʷʜʢʠ: 
1. ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ï ʪʨʝʭʬʘʟʥʘʷ ʩʝʪʴ 380 ɺ, 50ɻʮ ʩ ʥʝʡʪʨʘʣʴʥʳʤ ʧʨʦʚʦʜʦʤ; 
2. ʕɿʉ-DC ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ Mode 4 (CCS ʠ CHAdeMO) ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝ-

ʥʠʝ ʠ ʚʝʣʠʯʠʥʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ IEC 61851-23:2014: ʜʦ 500 ɺ ʠ ʜʦ 125 ɸ; 
3. ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʘʡʦʥʳ, ʢʨʦʤʝ ʨʘʡʦʥʦʚ ʩ ʭʦʣʦʜʥʳʤ ʠ ʦʯʝʥʴ 

ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ ʧʦ ɻʆʉʊ 15150-69; 
4. ʋʯʝʪ ʧʦʪʨʝʙʣʝʥʥʦʡ ʦʪ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 
5. ʕɿʉ-DC ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʟʘʱʠʪ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧ. 7 IEC 61851-23:2014 ʠ 

ʠʤʝʝʪ ʋɿʆ, ʩʦʚʤʝʱʝʥʥʦʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʘʤʦʚʟʚʝʜʝʥʠʷ (TeleRec), c ʜʠʬʬʝʨʝʥʮʠʘʣʴ-
ʥʳʤ ʪʦʢʦʤ ʦʪʩʝʯʢʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 7.4 IEC 61851-23:2014, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʶʯʘʪʝʣʠ ʜʣʷ ʟʘʱʠ-
ʪʳ ʦʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʧʦ ʮʝʧʷʤ ʧʠʪʘʥʠʷ ʦʪ ʩʚʝʨʭʪʦʢʦʚ; 

6. ʕɿʉ-DC ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧ. 9 IEC 61851-23:2014 ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 
ʧʨʦʮʝʩʩʦʚ: ʧʦʜʘʯʠ ʟʘʨʷʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʟʘʨʷʜʘ, ʨʘʟʨʳʚʘ ʩʦʝʜʠʥʝʥʠʷʤ, ʧʨʝʢʨʘʱʝʥʠʷ ʟʘʨʷʜʘ; 

7. ʊʠʧ ʦʭʣʘʞʜʝʥʠʷ ï ʚʦʟʜʫʰʥʦʝ, ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ; 
8. ʉʪʝʧʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ï IP54 ʧʦ ɻʆʉʊ 14254-96; 
9. ʂʣʘʩʩ ʚʘʥʜʘʣʦʫʩʪʦʡʯʠʚʦʩʪʠ ï IK10 ʧʦ ɻʆʉʊ 14254-96. 
10. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ RFID ʢʘʨʪʳ ISO 14443-ɸ; 
11. ʋʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ʩʝʪʴ ʠʥʪʝʨʥʝʪ; 
12. ʋʩʪʘʥʦʚʢʫ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʋʕ (çʇʨʘʚʠ-

ʣʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè); 
13. ʇʦʜʜʝʨʞʢʫ ʧʨʦʪʦʢʦʣʘ ʆʉʈʈ ver. 1,5; 
14. ɿʘʱʠʪʫ ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʠ ʧʝʨʝʛʨʝʚʘ; 
15. ʉʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤ ʊʈ ʊʉ 004/2011 (ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʠʟʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ); 
16. ʉʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʊʈ ʊʉ 020/2011 [5]; 
17. ʀʥʜʠʢʘʮʠʶ ʚʩʝʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʪ.ʯ. ʩʪʘʪʫʩʘ ʫʩʪʨʦʡʩʪʚʘ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʤʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠ ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦ ʚʩʸʤ ʤʠʨʝ, ʘ ʢʦʨʥʝʚʳʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʩʪʘ-
ʥʝʪ ʠʤʝʥʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʚʠʜʝ ʧʦʷʚʣʝʥʠʷ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ. 
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ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʙʦʨʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʧʨʠ-

ʤʝʨʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʤʳʰ-
ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ: 

- ʧʨʠʩʪʨʦʡʢʘ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʮʝʭʘʤ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ (ʚʘʨʠʘʥʪ 1). ʇʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʨʘʙʦʪ ʧʦ ʧʨʠʩʪʨʦʡʢʝ;  

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʤʝʪʦʜʦʚ 
ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʪʘʞʥʳʭ ʠ ʜʝʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ʆʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʡ ʪʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʅʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʪʝʭʥʦʣʦʛʠʶ ʨʘʙʦʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʦʙʣʶʜʝʥʠʝ 
ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, ʠʥʩʪʨʫʢʮʠʡ, ʨʫʢʦʚʦʜʩʪʚ ʠ ʧʦʦʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝ-
ʩʪʚʘ ʨʘʙʦʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʚʠʟʫʘʣʴʥʦ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʄʦʥʪʘʞ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʦʣʦʛʠʷ, ʨʘʙʦʪʘ, ʪʝʭʥʦʣʦʛʠʷ, ʛʝʦʵʢʦʣʦʛʠʷ, ʩʭʝʤʘ. 
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Abstract: The article analyzes the process of selecting the organizational and technological schemes and 
methods for conducting assembly and dismantling works. One of the main requirements of the technological 
process is a high technical and economic level, the stability of production indicators, technology and the com-
petitiveness of technology, which allows obtaining a high level of product quality. The organization and tech-
nology of work is influenced by compliance with the requirements of technological regulations, instructions, 
manuals and operational control of the quality of work by tools and visually. 
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- ʧʨʠʩʪʨʦʡʢʘ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʮʝʭʘʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʝʢʦʥ-
ʩʪʨʫʢʮʠʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʮʝʭʦʚ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʜʝʣʦʚ.  

ɺʳʙʦʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʪʘʞʥʳʭ ʠ ʜʝʤʦʥʪʘʞʥʳʭ 
ʨʘʙʦʪ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʪʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʳʭ ʦʙʲʝʤʦʚ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ. ɺʘʨʠʘʥʪʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʜʦʣʞʥʳ 
ʫʯʠʪʳʚʘʪʴ ʫʩʣʦʚʠʷ ʩʪʝʩʥʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʨʘʟʤʝʱʝʥʠʝ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʠʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʨʘʩʩʠʨʦʚʢʫ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ. [1] 

ʇʨʠ ʵʪʦʤ ʚʥʝʰʥʷʷ ʩʪʝʩʥʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʤʳʢʘʥʠʝʤ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʧʨʦ-
ʣʝʪʦʚ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ, ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɺʥʫʪʨʠ-
ʮʝʭʦʚʘʷ ʩʪʝʩʥʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʥʷʪʦʩʪʴʶ ʟʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʳʙʦʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʚʣʠʷʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ:  

- ʭʘʨʘʢʪʝʨ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʩʥʝʥʥʦʩʪʠ ʚ ʧʣʘʥʝ ʠ ʧʦ ʚʳʩʦʪʝ ʧʦʤʝʱʝʥʠʡ; 

- ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʨʘʙʦʪʫ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʚʙʣʠʟʠ ʜʝʡʩʪʚʫʶʱʠʭ ʮʝʭʦʚ; 

- ʥʘʣʠʯʠʝ ʧʦʜʟʝʤʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ; 

- ʩʪʝʧʝʥʴ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

- ʥʘʣʠʯʠʝ ʚʙʣʠʟʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ; ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʢʦʥʩʪʨʫʢʮʠʡ, ʢ ʢʦ-
ʪʦʨʳʤ ʧʨʠʩʪʨʘʠʚʘʶʪ ʠʣʠ ʥʘʜʩʪʨʘʠʚʘʶʪ ʟʜʘʥʠʷ; 

- ʥʘʣʠʯʠʝ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ;  

- ʩʧʝʮʠʬʠʢʘ ʠ ʨʝʞʠʤ ʨʘʙʦʪʳ ʮʝʭʘ.  
ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ:  

- ʥʘʣʠʯʠʝ ʚ ʟʦʥʘʭ ʨʘʙʦʪ ʜʝʡʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʝʙʫʶʱʝʛʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʩʪʘʥʦʚʢʠ 
ʦʛʨʘʞʜʝʥʠʡ, ʚʨʝʤʝʥʥʳʭ ʧʝʨʝʛʦʨʦʜʦʢ, ʟʘʱʠʪʥʳʭ ʥʘʩʪʠʣʦʚ, ʚʨʝʤʝʥʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʪ.ʧ.;  

- ʥʘʣʠʯʠʝ ʨʘʟʥʦʛʦ ʨʦʜʘ ʥʘʟʝʤʥʳʭ, ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʩʪʝʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ 
ʧʨʠʭʦʜʠʪʩʷ ʚʨʝʤʝʥʥʦ ʧʝʨʝʥʦʩʠʪʴ, ʦʪʢʣʶʯʘʪʴ ʠʣʠ ʦʛʨʘʞʜʘʪʴ;  

- ʙʦʣʝʝ ʯʘʩʪʦʝ ʧʨʠʤʝʥʝʥʠʝ ʟʘʢʨʳʪʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʢʣʘʜʢʠ ʢʦʤʤʫʥʠʢʘʮʠʡ;  

- ʥʘʣʠʯʠʝ ʟʘʛʣʫʙʣʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʪʦʥʥʝʣʝʡ, ʧʦʜʚʘʣʦʚ, ʢʘʥʘʣʦʚ, ʢʦʣʦʜʮʝʚ ʠ ʪ.ʧ.), ʪʨʝʙʫʶ-
ʱʠʭ ʫʩʠʣʝʥʠʷ ʠʭ ʧʦʢʨʳʪʠʡ ʠ ʩʪʝʥ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʥʘʜ ʥʠʤʠ ʤʦʥʪʘʞʥʳʭ 
ʢʨʘʥʦʚ ʠ ʜʨʫʛʠʭ ʤʘʰʠʥ;  

- ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʘʰʠʥ ʩ ʜʚʠʛʘʪʝʣʷʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʥʘ ʚʥʫʪʨʠʮʝʭʦʚʳʭ 
ʨʘʙʦʪʘʭ;  

- ʧʝʨʝʨʳʚʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ 
ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ;  

- ʧʦʜʜʝʨʞʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʯʠʩʪʦʪʳ ʠ ʧʦʨʷʜʢʘ, ʦʧʨʝʜʝ-
ʣʷʝʤʳʝ ʫʩʣʦʚʠʷʤʠ ʜʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ;  

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ (ʛʨʫʥʪʦʤ, ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ, 
ʨʘʩʪʚʦʨʦʤ, ʘ ʪʘʢʞʝ ʦʢʨʘʩʦʯʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʪʜʝʣʦʯʥʳʭ ʨʘʙʦʪ);  

- ʥʘʣʠʯʠʝ ʚʟʨʳʚʦ- ʠ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʨʝʜʳ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ.  
ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʷʜʝ ʦʙʱʠʭ 

ʧʨʠʥʮʠʧʦʚ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ:  

- ʪʝʭʥʦʣʦʛʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʤʫ 
ʫʨʦʚʥʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʦʪʚʝʯʘʶʱʫʶ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤ ʠ 
ʩʪʘʥʜʘʨʪʦʚ;  

- ʚʝʜʫʱʠʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʦʟʚʝʜʝʥʠʷ ʠʣʠ ʫʩʠ-
ʣʝʥʠʷ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ;  

- ʚʦʟʚʝʜʝʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ, 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʠ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ;  
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- ʚʝʜʫʱʠʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʣʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʚʷʟʢʝ ʩ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦʤ ʩʤʝʞʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ;  

- ʚʝʜʫʱʠʝ ʧʨʦʮʝʩʩʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦʪʦʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʦʙʝʩʧʝʯʠʚʘ-
ʶʱʠʤʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʚʤʝʱʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘ-
ʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ;  

- ʢʘʞʜʳʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʪʦʢ ʦʩʥʘʱʘʝʪʩʷ ʛʨʫʟʦʧʦʜʲʝʤʥʳʤ - ʤʝʭʘʥʠʟʤʦʤ, ʢʦʤʧʣʝʢʪʦʤ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʠʥʚʝʥʪʘʨʝʤ;  

- ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʧʘʨʘʤʝʪ-
ʨʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ;  

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʥʝ ʥʘʥʦ-
ʩʠʪʴ ʫʱʝʨʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.  

ʊʝʭʥʦʣʦʛʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʘ ʩ ʫʩʠʣʝʥʠʝʤ, ʨʘʟʙʦʨʢʦʡ 
ʦʛʨʘʞʜʘʶʱʠʭ ʠʣʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘʜʩʪʨʦʡʢʦʡ ʠ ʦʙʩʪʨʦʡʢʦʡ ʟʜʘʥʠʡ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ 
ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʠ ʧʨʠʥʷʪʠʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʥʠʞʘʶʱʠʭ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ. ʌʘʢʪʦʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʯʠʭ 
ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʠʥʷʪʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʫʨʦʚʝʥʴ ʠʭ ʤʝʭʘʥʠʟʘʮʠʠ ʠ 
ʤʝʪʦʜʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʙʝʟ ʧʨʝʢʨʘʱʝʥʠʷ ʠʣʠ ʩ ʯʘʩʪʠʯʥʳʤ 
ʧʨʝʢʨʘʱʝʥʠʝʤ ʨʘʙʦʪ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʤʝʱʝʥʠʶ ʢʨʘʥʦʚ, ʧʦʜʲʝʤʥʠʢʦʚ, ʙʝʪʦʥʦʥʘʩʦ-
ʩʦʚ ʠ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʛʨʫʟʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘ-
ʜʠʫʩʝ ʜʝʡʩʪʚʠʷ, ʠ ʢ ʥʘʣʠʯʠʶ ʦʧʘʩʥʳʭ ʟʦʥ. ɼʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʩʥʠʞʘʶʱʠʝ ʟʘ-
ʪʨʘʪʳ ʨʫʯʥʦʛʦ ʪʨʫʜʘ, ʧʦʚʳʰʘʶʱʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʠʩʢʣʶʯʘʶʱʠʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʯʠʭ 
ʠ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ, ʚʠʙʨʘʮʠʡ, ʟʘʧʳʣʝʥʥʦʩʪʠ ʠ ʪ.ʧ. 
ʇʝʨʝʥʝʩʝʥʠʝ ʚ ʟʘʚʦʜʩʢʠʝ ʫʩʣʦʚʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʣʝʛʯʝ ʦʩʫʱʝʩʪʚ-
ʣʷʪʴ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʨʦʢʠ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʝ: 

Å ɺʳʩʦʢʘʷ ʟʚʫʢʦʠʟʦʣʷʮʠʷ ï ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʝ ʦʪ ï 56 ɼʙ ʜʦ - 50 ɼʙ; 
Å ɺʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʚʳʩʦʢʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʠʟʚʦʜʠʪʴ 

ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʧʨʠ ʤʠʥʫʩʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʜʦ - 15Á ʉ) ʙʝʟ ʧʦʜʦʛʨʝʚʘ ʙʝʪʦʥʘ; 
Å ɺʳʩʦʢʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʠʪʴ ʩʨʝʜʩʪʚʘ - ʜʦ 70 % ʧʨʠ ʦʧʣʘʪʝ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘʪʝʞʝʡ (ʧʦ ʪʝʧʣʫ ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʶ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʠʨʧʠʯʥʳʤʠ ʠ ʙʝʪʦʥʥʳʤʠ ʜʦʤʘʤʠ; 
Å ʉʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʤʦʥʪʠʨʫʝʤʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ 50 ʨʘʟ ʥʠʞʝ ʚʝʩʘ ʠʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʩ ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʪʝʧʣʦʧʝʨʝʜʘʯʝ (ʙʝʪʦʥ, ʢʠʨʧʠʯ), ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ: ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʢʘʨʢʘʩʘ; ʩʦʢʨʘʪʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʠ ʨʘʩʭʦʜʳ ʥʘ 
ʛʨʫʟʦʧʦʜʲʝʤʥʫʶ ʪʝʭʥʠʢʫ; ʩʥʠʟʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʧʦ ʯʠʩʣʫ ʨʘʙʦʯʠʭ ʚ 5-7 ʨʘʟ); ʩʥʠʞʘʝʪ 
ʩʨʦʢʠ ʚʦʟʚʝʜʝʥʠʷ ʥʫʣʝʚʦʛʦ ʮʠʢʣʘ ʚ 1,5 ʨʘʟʘ, ʘ ʩʪʦʠʤʦʩʪʴ ʚ 1,8 ʨʘʟ [2] 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
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ÂÕÚÕÕÒ ÃÜÐà °ÛØÜÞÒØç, 

·ÐÙæÕÒ ÁÕàÓÕÙ ²ØâÐÛìÕÒØç, 
ÂÒÐÝÑÐ °ÛÕÚáÐÝÔà °áâÐÜãàÞÒØç 

ʩʪʫʜʝʥʪ rʀɻʕʉ 
ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ʊʝʭʥʦʣʦʛʠʷ BIM ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʠ ʝʝ ʚʦʩʪʨʝ-

ʙʦʚʘʥʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʞʝʛʦʜʥʦ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ - ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʦʙʳʪʠʡ ʚ ʘʨʭʠ-
ʪʝʢʪʫʨʝ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ (AEC) ʠ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʩʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʢʦʩʪʷʢʦʤ 
ʮʝʣʦʡ ʥʦʚʦʡ ʦʪʨʘʩʣʠ AEC [1]. BIM ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʢʦʥʮʝʧʮʠʷ, ʧʦʩʢʦʣʴʢʫ ʛʨʘʥʠʮʳ ʝʝ ʚʦʟ-
ʤʦʞʥʦʩʪʝʡ ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʰʠʨʷʪʴʩʷ ʧʦ ʤʝʨʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ.  

ʊʝʭʥʦʣʦʛʠʷ BIM ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʪʦʷ-
ʱʠʡ ʧʨʦʨʳʚ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. ʕʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦ-
ʩʪʨʦʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʙʙʨʝʚʠʘʪʫʨʘ BIM ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ:  

- ʧʨʦʜʫʢʪʘ (ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ, ʪ. ʝ. ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʦʧʠʩʳ-
ʚʘʶʱʠʭ ʟʜʘʥʠʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʨʝʟʝʥʪʘʮʠʠ);  

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ BIM ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. ʊʝʭʥʦ-
ʣʦʛʠʷ BIM ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʪʦʷʱʠʡ ʧʨʦʨʳʚ ʚ 
ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. ʕʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʠʷ ʠ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: BIM, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʨʪʬʝʣʴ ʟʘʢʘʟʦʚ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ. 
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- ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʦʟʥʘ-
ʯʘʶʱʠʡ ʘʢʪ ʩʦʟʜʘʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʤʳʰʣʝʥʠʝ, ʪʚʦʨʯʝʩʪʚʦ, ʧʣʘʥʠ-
ʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ);  

- ʩʠʩʪʝʤʳ (ʧʦʩʪʨʦʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʟʥʘʯʘʶʱʘʷ ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨʳ ʨʘʙʦʪʳ 
ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʦʚʳʰʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʘʢʠʝ ʢʘʢ ʦʙʤʝʥ, ʩʦʭʨʘʥʝʥʠʝ, ʟʘʧʨʦʩ ʤʦʜʝ-
ʣʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ). 

ʊʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ BIM ʩʝʛʦʜʥʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʩʢʦʨʝʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦ-
ʙʦʚ ʪʦʣʢʦʚʘʥʠʷ ʵʪʦʛʦ ʧʦʥʷʪʠʷ.[2] 

BIM ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 
ʟʜʘʥʠʠ (ʤʦʜʝʣʴ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝ-
ʣʝʡ. ʆʥ ʩʣʫʞʠʪ ʦʙʱʠʤ ʨʝʩʫʨʩʦʤ ʟʥʘʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 
ʥʘʜʝʞʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ʋ ʘʚʪʦʨʦʚ ʙʳʣʘ ʦʜʥʘ ʠ ʪʘ ʞʝ ʠʜʝʷ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʟʘʷʚʠʣʠ, ʯʪʦ BIM-ɻ ʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʨʠʤʝʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʣʦʩʪʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʘ ʚ 
ʚʠʜʝ ʨʝʧʦʟʠʪʦʨʠʷ ʜʘʥʥʳʭ.[3-4] 

ɼʟʘʤʙʘʟʦʚʘ ʠ ʜʨ. (2009) ʦʧʨʝʜʝʣʠʣʠ ʪʝʭʥʦʣʦʛʠʶ BIM ʧʦ-ʜʨʫʛʦʤʫ: ʩ ʠʭ ʪʦʯʢʠ ʟʨʝʥʠʷ,  ʫʢʘʟʘʥʥʘʷ ʪʝʭ-
ʥʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʮʝʩʩʘ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʪ ʨʘʥʥʝʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ. ʅʝʢʦʪʦʨʳʝ 
ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ ʪʝʭʥʦʣʦʛʠʶ BIM ʧʨʦʩʪʦ ʬʦʨʤʦʡ ʚʳʯʠʩʣʷʝʤʦʛʦ ʪʨʝʭʤʝʨʥʦʛʦ (3D) ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʉʤʠʪ ʠ ʜʨ. (2004) ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʪʝʭʥʦʣʦʛʠʶ BIM ʢʘʢ ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʫʧʨʘʚʣʷʝʤʳʡ ʪʨʝʭ-
ʤʝʨʥʳʤʠ ʚʳʯʠʩʣʷʝʤʳʤʠ ʦʮʠʬʨʦʚʘʥʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʠʥʪʝʨʥʝʪ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 
ʫʩʣʫʛʘʤʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɻʦʚʘʨʜ ʠ ɹʴʦʨʢ (2008) ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ BIM - ʵʪʦ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. Laiserin 
(2007) ʦʧʨʝʜʝʣʷʝʪ BIM ʢʘʢ ʧʨʦʮʝʩʩ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʦʙʤʝʥ ʜʘʥʥʳʤʠ), ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ (ʜʝʡ-
ʩʪʚʫʷ ʥʘ ʦʙʱʠʭ ʜʘʥʥʳʭ), ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ) ʠ ʦʧʪʠʤʠʟʘʮʠʠ (ʠʩ-
ʧʦʣʴʟʫʷ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʜʦʩʪʘʚʢʠ). 

ʉ ʜʨʫʛʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ɸʟʭʘʨ (2011) ʠ ɼʘʤʠʥ (2008) ʦʧʨʝʜʝʣʷʶʪ ʪʝʭʥʦʣʦʛʠʶ  BIM  
ʢʘʢ ʥʦʚʫʶ ʤʦʱʥʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʩʝ ʬʫʥʢʮʠʠ ʢʦʤʧʴʶʪʝʨʘ 3D-ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦ-
ʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) ʠ ʩʦʟʜʘʝʪ ʮʠʬʨʦʚʫʶ ʪʦʯʥʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʟʜʘʥʠʷ.  

ʊʝʭʥʦʣʦʛʠʷ BIM ʠʤʝʝʪ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʝʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʧʨʦ-
ʮʝʩʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʮʝʥʢʠ, 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʜʝʣʠ ʟʜʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ (ɸʭʤʘʜ ʠ 
ʩʦʘʚʪ., 2012). ʍʘʨʜʠʥ (2009) ʩʦʛʣʘʩʠʣʩʷ ʩʦ ʉʤʠʪʦʤ ʠ ʊʘʨʜʠʬʘ (2009) ʠ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ  BIM -
ʵʪʦ ʨʝʚʦʣʶʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʉɸʇʈ ʠ ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʠʣ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʤ ʟʜʘ-
ʥʠʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ, ʧʦʩʪʨʦʝʥʳ ʠ ʫʧʨʘʚʣʷʶʪʩʷ. [5-6] 

ʊʝʭʥʦʣʦʛʠʶ BIM ʦʧʨʝʜʝʣʷʶʪ ʪʘʢʞʝ ʢʘʢ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʠ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʯʪʦʙʳ ʜʘʥʥʳʝ ʤʦʛʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ. BIM - ʵʪʦ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪ-
ʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʝʢʪʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 3D; ʯʝʪʳʨʝʭʤʝʨʥʦʝ (4D) (ʠʥʪʝʛʨʠʨʫʶʱʝʝ ʚʨʝʤʷ); ʠʣʠ ʜʘʞʝ 
ʧʷʪʠʤʝʨʥʦʝ (5D) (ʚʢʣʶʯʘʷ ʩʪʦʠʤʦʩʪʴ). ʀʩʪʤʘʥ ʠ ʜʨ. (2011) ʨʘʩʩʤʘʪʨʠʚʘʣ BIM ʢʘʢ ʪʝʭʥʦʣʦʛʠʶ, ʢʦʪʦʨʘʷ 
ʩʪʨʦʠʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʪʦʯʥʳʭ ʮʠʬʨʦʚʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʟʜʘʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʦʝʢʪʠʨʦ-
ʚʘʥʠʷ ʯʝʨʝʟ ʝʛʦ ʬʘʟʳ. [6] ʕʪʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʩʦʜʝʨʞʘʪ ʪʦʯʥʫʶ ʛʝʦʤʝʪʨʠʶ ʠ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠ-
ʤʳʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʦʙʲʝʢʪʦʚ. ɼʨʫʛʠ-
ʤʠ ʩʣʦʚʘʤʠ, BIM, ʙʫʜʴ ʪʦ ʧʦʩʪʨʦʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ 
ʟʜʘʥʠʷ, - ɻ ʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʫʣʫʯʰʠʣʘ ʩʧʦʩʦʙ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʪʦʯʝʢ ʟʨʝʥʠʷ, BIM ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ 
ʧʫʪʝʤ ʩʦʯʝʪʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʛʜʝ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʢ ʫʧʨʘʚʣʷʝʤʳʡ ʧʨʦʮʝʩʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʙʦʨʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʧʨʦʝʢʪʫ. ɺ ʝʝ ʦʩʥʦʚʝ 
ʣʝʞʠʪ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚʩʝ ʪʝʢʩʪʦʚʳʝ, ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʘʙʣʠʯʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 
ʦʮʝʥʢʠ ʝʛʦ ʩʪʦʠʤʦʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʘ ʚ ʪʝʯʝʥʠʝ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ.[2] 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ BIM ʙʘʨʴʝʨʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʠʥʷʪʠʝ 
BIM ʚ ʦʪʨʘʩʣʠ ɸɽʉ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʳʝ ʙʘʨʴʝʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ 
BIM, ʩʣʝʜʫʶʱʠʝ:  

- ʦʪʩʫʪʩʪʚʠʝ ʦʩʦʟʥʘʥʠʷ BIM ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ (ɹ. 2);  

- ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʥʠʡ ʦ ʪʦʤ, ʢʘʢ ʧʨʠʤʝʥʷʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ BIM (ɹ. 3);  

- ʦʪʩʫʪʩʪʚʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ BIM ʜʣʷ ʢʦʥʩʪʨʫʢ-
ʪʦʨʩʢʠʭ ʙʶʨʦ, ʢʦʤʧʘʥʠʡ ʠ ʧʨʦʝʢʪʦʚ (ɹ. 5). 

ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʪʘʢʞʝ ʚʳʷʚʠʣ ʩʦʩʪʘʚʠʣ ʙʘʨʴʝʨʳ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ BIM, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ:  

- ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʢ BIM;  

- ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ; 
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ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʩʢʦʚʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩʪʨʦʠʪʩʷ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ 
ʞʝʣʝʟʦʙʝʪʦʥʘ. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʥʝʙʦʣʴʰʠʝ ʠ ʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʯʘʩʪʦ ʚʳʛʦʜʥʦ ʚʦʟʚʦʜʠʪʴ ʠʟ 
ʩʙʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʘʤʝʨʠʢʘʥʩʢʘʷ ʩʠ-
ʩʪʝʤʘ Lock-Block, ʧʦʟʚʦʣʷʶʱʘʷ ʚʦʟʚʦʜʠʪʴ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʠ ʜʝʰʝʚʦ, ʥʝʞʝʣʠ ʜʨʫ-
ʛʠʤʠ ʩʧʦʩʦʙʘʤʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʣʦʢ-ʟʘʤʦʢ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʞʝʣʝʟʦʙʝʪʦʥ, ʞʝʣʝ-
ʟʦʙʝʪʦʥʥʳʝ ʙʣʦʢʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʦʥʪʘʞ, ʘʨʢʠ, ʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 
 

CONSTRUCTION OF BUILDINGS AND STRUCTURES WITH THE USE OF LOCK-BLOCK SYSTEM 
 

Tereshchenko Daniil Nikolaevich, 
Zyuganov Denis Viktorovich, 
Khachatryan Vachik Armeni, 

Dezhin Maksim Aleksandrovich 
 
Abstract: This days in construction industry the most large-scale constructions are built using monolithic rein-
forced concrete. However, for some small or temporary structures it is often more efficient to use prefabricated 
elements ï reinforced concrete blocks. The article describes the American system known as çLock-Blockè 
which allows to build such constructions in a faster and more efficient manner in comparison to other methods. 
Key words: Lock-block, construction technology, construction system, reinforced concrete, reinforced con-
crete blocks, construction/building, installation, arches, temporary structures 

 
ʄʦʥʪʘʞ ʘʨʦʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɸʨʢʠ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ 

ʢʘʢ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʠʟ ʤʦʥʦʣʠʪʥʳʭ ʠʣʠ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 
ɺʦʟʚʝʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʤ ʠ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʪʨʝʙʫ-
ʶʱʠʤ ʪʱʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳ ʚ ʤʦʥʪʘʞʝ ʘʨʢʠ ʠʟ 
ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʣʠ ʢʘʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɸʨʢʠ ʠʟ ʢʘʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʠʣʠʩʴ ʝʱʝ ʚ 
ʜʨʝʚʥʝʤ ʈʠʤʝ, ʩʝʡʯʘʩ ʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʙʦʨʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʵʣʝʤʝʥʪʳ.  

ɸʤʝʨʠʢʘʥʩʢʠʝ ʠʥʞʝʥʝʨʳ ʠʟ ʢʦʤʧʘʥʠʠ Lock-Block Ltd [1] (ʚ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ çʙʣʦʢ-ʟʘʤʦʢè) ʨʘʟ-
ʨʘʙʦʪʘʣʠ ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʫʶ ʩʪʨʦʠʪʴ ʘʨʢʠ ʠʟ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʠ ʩ ʤʝʥʴʰʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʚʣʦʞʝʥʠʷʤʠ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʨʢʠ ʠʟ çʙʣʦʢʦʚ-ʟʘʤʢʦʚè 
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ʢʦʨʨʝʢʪʥʝʡ ʙʫʜʝʪ ʥʘʟʳʚʘʪʴ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ Arch-Lock [1] (ʩ ʘʥʛʣ. çʟʘʤʦʢ-ʘʨʢʘè). ʉʫʱʥʦʩʪʴ ʩʠʩʪʝʤʳ ʟʘ-
ʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ çʙʣʦʢʦʚ-ʟʘʤʢʦʚè, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠ ʧʦ-
ʤʦʱʠ ʩʧʝʮʠʘʣʴʥʳʭ ʚʧʘʜʠʥ ʠ ʚʳʩʪʫʧʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʘʭ, ʧʦʜʦʙʥʦ ʢʫʙʠʢʘʤ ʜʝʪʩʢʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ 
Lego. ʊʘʢʦʡ ʤʝʪʦʜ ʤʦʥʪʘʞʘ ʝʱʝ ʥʘʟʳʚʘʶʪ Zipper truck system (ʩ ʘʥʛʣ. ʩʠʩʪʝʤʘ ʛʨʫʟʦʚʠʢ-ʟʘʩʪʸʞʢʘ). ʇʨʠʥ-
ʮʠʧ ʤʦʥʪʘʞʘ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚ ʧʨʦʝʤ ʘʨʢʠ ʩʪʘʚʠʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʛʨʫʟʦʚʠʢ, 
ʠʤʝʶʱʠʡ ʩʟʘʜʠ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʬʦʨʤʫ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʨʦʣʠʢʘʤʠ (ʨʠʩ. 1) [2]. ɿʘʪʝʤ, ʩʪʨʦʠʪʝʣʠ ʫʩʪʘʥʘʚ-
ʣʠʚʘʶʪ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʙʣʦʢʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʚ ʚʝʨʭʥʝʡ ʞʝ ʯʘʩʪʠ ʘʨʢʠ ʙʣʦʢʠ ʦʧʠʨʘʶʪʩʷ ʫʞʝ ʥʘ ʛʨʫʟʦʚʠʢ. 
ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʙʣʦʢʠ ʧʦʜʘʶʪʩʷ ʢ ʤʝʩʪʫ ʢʨʝʧʣʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʨʘʥʘ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ 
ʤʦʥʪʘʞ ʦʢʦʥʯʝʥ, ʛʨʫʟʦʚʠʢ ʟʘ ʩʯʝʪ ʨʦʣʠʢʦʚ ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʚʳʝʭʘʪʴ ʠʟ ʘʨʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʥʪʘʞ ʟʘ-
ʥʠʤʘʝʪ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʠ, ʯʪʦ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʥʝ ʪʨʝʙʫʝʪ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʙʣʦʢʦʚ 
ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ - çʛʨʫʟʦʚʠʢ-ʟʘʩʪʸʞʢʫè. 

 

 
ʉʡʪ. 1. ʅʧʦʫʙʟ ʥʞʫʧʝʧʥ Zipper truck system 

 
ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʫʟʦʚʠʢ ʜʣʷ ʤʦʥʪʘʞʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʙʣʦʢʠ, ʠʤʝʶʱʠʝ ʟʘʢʣʘʜʥʳʝ ʜʝʪʘʣʠ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ, ʢ ʥʠʤ ʢʨʝʧʷʪʩʷ ʮʝʧʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʨʦʣʴ 
ʚʨʝʤʝʥʥʳʭ ʨʘʩʢʦʩʦʚ (ʨʠʩ. 2) [2]. ʇʨʠ ʪʘʢʦʤ ʤʝʪʦʜʝ ʤʦʥʪʘʞ ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʝʝ ʪʨʫʜʦʸʤʢʠʤ ʠ ʜʣʠʪʝʣʴʥʳʤ. 

 

 
ʉʡʪ. 2. ʅʧʦʫʙʟ ʚʞʠ ʜʩʬʠʧʛʧʜʧ ʙʛʫʧʥʧʚʡʤʸ 

 
ʉʠʩʪʝʤʘ Arch-Lock ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʨʢʠ, ʪʘʢ ʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʪʫʥʥʝʣʝʡ, ʢʫʧʦʣʦʚ, ʚʠʥʥʳʭ ʧʦʛʨʝʙʦʚ, ʚʦʜʦʢʘʥʘʣʦʚ ʠ ʥʝʙʦʣʴʰʠʭ ʤʦʩʪʦʚ.  




































































































































































