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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

30.06.2020 ʛ. 

XXXV  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʥʢʫʨʩʘ 

 

çʃʋʏʐɸʗ ʅɸʋʏʅɸʗ ʉʊɸʊʔʗ 2020è 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʢʫʨʩʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

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

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

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

ʟʫʣɹʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ (ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

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

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

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

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

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

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

ʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

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

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ  ɺʆ çʂʨʳʤʩʢʠʡ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

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

ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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XXXV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

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  ʜ.ʶ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʋʨʘʣʴʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʘʚʦʩʫʜʠʷè 

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 ʘʛʨʘʨʥʳʡ 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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ʂʘʨʙʦʢʩʠʣʩʦʜʝʨʞʘʱʠʝ ʧʦʣʠʤʝʨʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ (ʃɺ), ʠʭ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ [1]. ʐʠʨʦʢʦ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʘʤʬʠʬʠʣʴʥʳʝ ʧʦʣʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʛʠʜʨʦʬʦʙʥʳʝ ʠ ʛʠʜʨʦʬʠʣʴ-
ʥʳʝ ʬʨʘʛʤʝʥʪʳ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʦʢʨʳʪʠʡ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʊʘʢʦʝ ʩʪʨʦʝʥʠʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦ-
ʚʘʥʠʶ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʥʘʜʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ.  

ʅʘʧʨʠʤʝʨ,  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʤʝʨʥʳʭ  ʤʠʮʝʣʣ ʥʘ ʦʩʥʦʚʝ ʘʤʬʠʬʠʣʴʥʦʛʦ ʩʦʧʦʣʠʤʝʨʘ Carbopol, 
ʩʦʜʝʨʞʘʱʝʛʦ ʘʢʨʠʣʦʚʫʶ ʢʠʩʣʦʪʫ ʠ ʛʠʜʨʦʬʦʙʥʳʡ ʩʦʤʦʥʦʤʝʨ (ʘʣʣʠʣʩʘʭʘʨʦʟʳ ʠʣʠ ʘʣʣʠʣʧʝʥʪʘʵʨʠʪʨʦ-
ʣʦʤʘ)[2], ʠ ʛʠʜʨʦʢʩʠʵʪʠʣʮʝʣʣʶʣʦʟʳ  ʚ ʪʝʨʘʧʠʠ ʨʘʢʘ,  ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝ-
ʱʝʩʪʚ ʠ ʩʠʩʪʝʤ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ[3], ʥʝʜʦʩʪʘʪʢʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʡ 
ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʩʠʡʩʢʠʭ ʘʥʘʣʦʛʦʚ. ɺʘʞʥʝʡʰʠʤ ʩʚʦʡʩʪʚʦʤ ʤʠʮʝʣʣ, 
ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ  ʘʤʬʠʬʠʣʴʥʳʭ ʩʦʧʦʣʠʤʝʨʦʚ, ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʪʴ 
ʥʘ ʠʟʤʝʥʝʥʠʝ  ʨʅ ʩʨʝʜʳ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʘʤʬʠʬʠʣʴʥʳʝ ʙʣʦʢʩʦʧʦʣʠʤʝʨʳ, ʦʙʨʘʟʫʶʱʠʝ çʟʘʤʦ-
ʨʦʞʝʥʥʳʝè ʤʠʮʝʣʣʳ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ. 
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XXXV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʊʘʢʠʝ ʤʠʮʝʣʣʳ ʥʝ ʩʧʦʩʦʙʥʳ ʢ  ʩʪʨʫʢʪʫʨʥʳʤ ʧʝʨʝʩʪʨʦʡʢʘʤ ʧʨʠ ʚʥʝʰʥʝʤ ʚʦʟʜʝʡʩʪʚʠʠ, ʠʭ ʨʝʘʢʮʠʷ 
ʦʛʨʘʥʠʯʝʥʘ  ʣʠʰʴ ʠʟʤʝʥʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʢʦʨʦʥʳ. ʆʙʨʘʟʦʚʘʚʰʠʩʴ ʚ ʨʘʩʪʚʦʨʝ, ʦʥʠʦʙʣʘʜʘʶʪ  ʚʳʩʦʢʦʡ 
ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʨʘʟʨʫʰʝʥʳ[3]. 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʮʝʣʣ ʚ ʢʘʯʝʩʪʚʝ ʥʘʢʥʦʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 
(ʠʣʠ ʣʶʙʳʭ ʛʠʜʨʦʬʦʙʥʳʭ ʚʝʱʝʩʪʚ) ʪʨʝʙʫʝʪ ʦʙʨʘʪʠʤʦʩʪʠ ʤʠʮʝʣʣʦʦʙʨʘʟʦʚʘʥʠʷ: ʪʦ ʝʩʪʴ ʤʠʮʝʣʣʳ ʜʦʣʞ-
ʥʳ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʣʝʛʢʦ ʨʘʟʨʫʰʘʪʴʩʷ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʠʭ 
ʫʩʣʦʚʠʡ [4]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ  ʠʟʫʯʝʥʠʝ  ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ  ʥʦʚʦʛʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʢʘʨʙʦʢʩʠʣʩʦʜʝʨʞʘ-
ʱʝʛʦ ʩʦʧʦʣʠʤʝʨʘ ʥʘ ʦʩʥʦʚʝ ʥʝʧʨʝʜʝʣʴʥʦʡ ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʚ ʚʦʜʝ ʩʦʤʦʥʦʤʝʨʘ 
ʚ ʚʦʜʥʦʡ  ʩʨʝʜʝ ʠ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʣʠʷʥʠʷ ʨʅ ʠ ʠʦʥʥʦʡ ʩʠʣʳ ʨʘʩʪʚʦʨʘ ʥʘ ɻ ʪʦʪ  

ʧʨʦʮʝʩʩ.  
ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʦ ʧʦʚʝʜʝʥʠʝ ʢʘʨʙʦʢʩʠʣʩʦʜʝʨʞʘʱʝʛʦ ʩʦʧʦʣʠʤʝʨʘ, ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʢʘʨ-

ʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ 35,4 ʤ.ʯ, ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ. 
ʉʦʧʦʣʠʤʝʨ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʨʘʜʠʢʘʣʴʥʦʡ ʩʦʧʦʣʠʤʝʨʠʟʘʮʠʝʡ ʥʝʧʨʝʜʝʣʴʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʠʝʥʘ ʚ 

ʨʘʩʪʚʦʨʝ ʜʠʦʢʩʘʥʘ, ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʘʟʦ - ʙʠʩ ïʠʟʦʙʫʪʠʨʦʥʠʪʨʠʣʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 0,04 ʤʦʣʴ/ʣ ʚ ʢʘʯʝʩʪʚʝ 
ʠʥʠʮʠʘʪʦʨʘ. ʄʦʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʥʦʤʝʨ/ʨʘʩʪʚʦʨʠʪʝʣʴ 1:0,7, ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʠʠ 700C. ʇʦʣʫʯʝʥ-
ʥʳʡ ʩʦʧʦʣʠʤʝʨ ʚʳʜʝʣʷʣʠ ʠʟ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʠ ʩʫʰʠʣʠ ʧʦʜ ʚʘʢʫʫʤʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 800C. ʉʦ-
ʜʝʨʞʘʥʠʝ ʢʘʨʙʦʢʩʠʣʴʥʳʭ ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʣʠ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ ʪʠʪʨʦʚʘʥʠʝʤ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ 
ʱʝʣʦʯʠ ʚ ʩʨʝʜʝ N,N-ʜʠʤʝʪʠʣʬʦʨʤʘʤʠʜʘ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʷʚʣʝʥʠʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʠʤʝʨʦʚ 
ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʣʘʩʩʠʯʝʩʢʠʡ ʠ ʜʘʚʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʡ ʩʝʙʷ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʢʦʣʦʨʠʤʝʪʨʠ-
ʯʝʩʢʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ (ʨʅ=10,2; ʉNaCl=0,9ʛ/ʜʣ), ʘ ʪʘʢʞʝ ʚ ʦʪʩʫʪʩʪʚʠʠ ʥʠʟʢʦʤʦ-
ʣʝʢʫʣʷʨʥʦʡ ʩʦʣʠ. ɼʣʷ ʨʘʙʦʪʳ ʙʳʣ ʧʦʣʫʯʝʥ ʨʘʩʪʚʦʨ ʩʦʧʦʣʠʤʝʨʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1 % (ʤʘʩʩ.) ʠ ʟʥʘʯʝ-
ʥʠʝʤ ʨʅ=10,2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʘʟʙʘʚʣʝʥʠʝʤ ʠʟ ʠʩʭʦʜʥʦʛʦ ʚʦʜʥʦ-ɦ ʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʦʣʠʤʝʨʘ 
ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʝʨʠʷ ʨʘʩʪʚʦʨʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʪ 0,001 ʜʦ 1,3 % (ʤʘʩʩ.) ʩ ʰʘʛʦʤ 0,005. ʀʟʤʝʨʝʥʠʷ 
ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʇʕ-5300ɺ. ʉʦʣʶʙʠʣʠʟʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 
ʩʦʧʦʣʠʤʝʨʘ ʦʮʝʥʠʚʘʣʠ, ʥʘʩʳʱʘʷ 10 ʤʣ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩʦʧʦʣʠʤʝʨʘ ʦʣʝʦʬʠʣʴʥʳʤ ʢʨʘʩʠʪʝʣʝʤ (ʩʫ-
ʜʘʥ III), ʢʦʪʦʨʳʡ ʤʦʜʝʣʠʨʫʝʪ ʤʘʩʣʦʨʘʩʪʚʦʨʠʤʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʚʝʱʝʩʪʚʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʡ 
ʩʦʧʦʣʠʤʝʨ ʚ ʚʦʜʥʳʭ ʩʨʝʜʘʭ, ʩʧʦʩʦʙʥʳ ʩʦʣʶʙʠʣʠʟʠʨʦʚʘʪʴ ʛʠʜʨʦʬʦʙʥʳʝ ʚʝʱʝʩʪʚʘ. 

 ɺ ʢʘʞʜʳʡ ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚʥʦʩʠʣʠ 0,002 ʛ ʢʨʘʩʠʪʝʣʷ ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʝʛʦ 30 ʤʠʥʫʪ. ɿʘ-
ʪʝʤ ʧʨʦʚʦʜʠʣʠ ʬʠʣʴʪʨʦʚʘʥʠʝ ʜʣʷ ʧʦʣʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʦʢʨʘʰʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ ʠʟʙʳʪʢʘ ʥʝʨʘʩʪʚʦʨʠʚ-
ʰʝʛʦʩʷ ʢʨʘʩʠʪʝʣʷ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ɚ = 520 ʥʤ. ɺ ʢʶʚʝʪʝ ʩʨʘʚʥʝʥʠʷ ʥʘʭʦʜʠʣʘʩʴ 
ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. ɺ ʭʦʜʝ ʜʘʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩ-
ʪʚʦʨʦʚ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʨʝʛʠʙʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʨʠʪʠʯʝʩʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ 
ʤʠʮʝʣʣʦʦʙʨʘʟʦʚʘʥʠʷ (ʂʂʄ). ɺʦ ʚʩʝʭ ʪʨʝʭ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʨʝʛʠʙʳ ʧʨʠ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷʭ ʚ ʜʠʘʧʘʟʦʥʝ 0,004-0,0045%, ʤʘʩʩ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʷʚʠʣʠ ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʠʦʥʥʦʡ ʩʠʣʳ ʨʘʩʪʚʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝ-
ʥʠʶ ʂʂʄ ʚ ʦʙʣʘʩʪʴ ʤʝʥʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʩʣʝʜʩʪʚʠʝ ʵʢʨʘʥʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʠʦʥʦʛʝʥʥʳʭ ʛʨʫʧʧ ʥʠʟ-
ʢʦʤʦʣʝʢʫʣʷʨʥʳʤʠ ʧʨʦʪʠʚʦʠʦʥʘʤʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʣʠʪʘ (NaCl). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʠʮʝʣʣʳ, ʦʙʨʘ-
ʟʦʚʘʥʥʳʝ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ ʢʘʨʙʦʢʩʠʣʩʦʜʝʨʞʘʱʠʤ ʩʦʧʦʣʠʤʝʨʦʤ, ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʶ ʠʦʥʥʦʡ 
ʩʠʣʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʩʦʧʦʣʠʤʝʨʳ ʚ ʚʦʜʥʳʭ ʩʨʝʜʘʭ, ʩʧʦʩʦʙʥʳ ʩʦʣʶʙʠʣʠʟʠʨʦʚʘʪʴ ʛʠʜʨʦ-
ʬʦʙʥʳʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʞʝ ʦʥʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʥʝʥ-
ʪʦʚ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ.  
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Scientific adviser: Tsareva Sofya Aleksandrovna 
 

Abstract: This article is devoted to the issues of statistical management of processes of the integrated man-
agement system of an oil refinery. The authors pay special attention to the scientific and methodological justifi-
cation of improving the integrated management system in the context of industry features. The prerequisites 
for implementing a more effective quality control system are also noted. 
Key words: Statistical process management, integrated management system, quality control system. 

 
ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝ-

ʥʝʜʞʤʝʥʪʘ (ʀʉʄ) ʠ ʝʝ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝ-
ʥʠʷ ʧʨʦʮʝʩʩʘʤʠ.   

ʀʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝ-
ʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʷʪʩʷ 
ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʪʨʦʝʥ-
ʥʳʡ ʥʘ ʧʨʦʚʝʨʢʝ ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʯʘ-
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ʩʪʳʭ ʧʦʪʝʨʷʭ.   
ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʦʪʨʘʩʣʠ, ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʧʨʦʮʝʩʩʦʚ. 
ʇʨʦʤʳʰʣʝʥʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʠʰʴ 15 % ʧʨʠʯʠʥ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʦʮʝʩʩʘ ʫʩʪʨʘʥʷʶʪʩʷ 

ʣʦʢʘʣʴʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʠʩʧʦʣʥʠʪʝʣʷ ʧʨʦʮʝʩʩʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʠʯʠʥ ʪʨʝʙʫʝʪ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 
[1, c.43]. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ï ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʦʜ-
ʜʝʨʞʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʠʝʤʣʝʤʦʤ ʫʨʦʚʥʝ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʛʘʨʘʥ-
ʪʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [2, ʩ.16]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢ-
ʮʠʠ. ʆʜʥʘʢʦ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʪʨʝʙʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ ʠ ʚʥʝʜʨʝʥʠʶ ʢʦʥʢʨʝʪʥʦʛʦ 
ʤʝʪʦʜʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʪʠʧʦʚʦʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʝʤ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ. 

 

 
ʉʡʪ. 1. ʈʩʡʥʞʦʞʦʡʞ ʪʫʙʫʡʪʫʡʰʞʪʣʡʮ ʥʞʫʧʝʧʛ ʦʙ ʣʙʟʝʧʥ ʶʫʙʨʞ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʨʩʧʝʬʣʯʡʡ 

 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʦʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩ-

ʩʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʪʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ.  ʉʫʱʝʩʪʚʝʥʥʳʤ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʧʨʠ ʦʭʚʘʪʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʳʥʢʦʚ, ʪʘʢ ʠ ʧʨʠ ʚʳʭʦʜʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʫʨʦʚʝʥʴ ʷʚʣʷ-
ʝʪʩʷ ʜʝʡʩʪʚʫʶʱʘʷ ʘʜʜʠʪʠʚʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʉʄʂ), ʩʠʩʪʝʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝ-
ʥʝʜʞʤʝʥʪʘ (ʉʕʄ), ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ (ʉʄɹ).   

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠ-
ʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʪʠʤʘʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ, ʵʢʦʣʦʛʠʠ, ʧʨʦ-
ʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʫʯʠʪʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ:  

- ɻʆʉʊ ʈ ʀʉʆ 9001-2015 (ISO 9001:2015) çʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʊʨʝʙʦʚʘʥʠʷè [3]; 

- ISO 14001:2015 çʉʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʊʨʝʙʦʚʘʥʠʷ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠ-
ʤʝʥʝʥʠʶè [4]; 

- ISO 45001:2018 çʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʠ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ. ʊʨʝʙʦʚʘʥʠʷè [5]. 
ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʠʤʝʥʷʶʪ ʜʚʘ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ: 
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1) ʊʝʭʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ï ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʧʨʦʮʝʩʩʘ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 
ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

2) ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ï ʧʦʚʳʰʝʥʠʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ 
ʧʦʚʳʰʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʳʭ ʦʧʝʨʘʮʠʡ.  

ʉʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʯʝʩʪʚʫ ʩʳʨʴʷ, ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʪʦʚʘʨʥʳʭ 
ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ,  ʘʥʘʣʠʟʘ ʚʳʙʨʦʩʦʚ ʠ ʩʪʦʢʦʚ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʢʦʥ-
ʪʨʦʣʷ ʢʘʯʝʩʪʚʘ (ʜʘʣʝʝ ï ʉʂʂ), ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 
ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʚʝʢʪʦʨʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ: 

- ʚʥʝʜʨʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ; 

- ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚ ʨʘʤʢʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚ ʘʩʧʝʢʪʝ ʚʥʝʜʨʝʥʠʷ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʮʝʩʩʦʚ; 

- ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʀʉʄ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ 
ʠʥʜʝʢʩʦʚ ʧʨʠʛʦʜʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ.  

ɹʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʚʳʰʝʥʥʦʤʫ ʚʥʠʤʘʥʠʶ ʚʦʧʨʦʩʘʤ ʨʘʟʨʘ-
ʙʦʪʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦ-
ʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚ ʨʘʙʦʪʝ [6, ʩ. 183], ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦ-
ʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʬʠʣʴʪʨʘʮʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʠ ʦʪʩʝʠʚʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʦ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʠʣʠ ʚʚʝʜʝʥʳ ʩ ʦʰʠʙʢʘʤʠ. ʆʧʝʨʘʪʦʨʳ ʫʩʪʘʥʦʚʦʢ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦ-
ʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʘ ʟʘʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ ʧʨʝʜʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʥ-
ʩʪʨʫʤʝʥʪʦʚ ï ʪʘʙʣʠʮʳ, ʛʨʘʬʠʢʠ, ʛʠʩʪʦʛʨʘʤʤʳ ʠ ʤʥʝʤʦʩʭʝʤʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫ-
ʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʯʥʦʩʪʴʶ ʠ ʘʜʝʢʚʘʪʥʦʩʪʴʶ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʝʡ ʥʘ ʧʘʥʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʛʨʘʬʠʢ  ʘʥʘʣʠʟʦʚ ʠ 
ʧʨʦʛʥʦʟʦʚ ʧʦ ʤʦʜʝʣʷʤ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʦʪʙʦʨʘ ʧʨʦʙ. ʅʘ ʧʘʥʝʣʴ ʚʳʚʦʜʠʪʩʷ ʪʘʢʞʝ 
ʪʘʙʣʠʮʘ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʡ ʜʣʷ ʫʢʘʟʘʥʥʳʭ 
ʧʘʨ ʟʥʘʯʝʥʠʡ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ, ʚʳʚʝʜʝʥʥʳʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʩʤʦʪʨʠ ʨʠʩ. 2). ɼʣʷ ʧʘʨ 
ʟʥʘʯʝʥʠʡ ʘʥʘʣʠʟ-ʧʨʦʛʥʦʟ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʦʩʪʨʦʝʥʠʝ ʛʠʩʪʦʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʢʣʦ-
ʥʝʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʚʩʝʡ ʚʳʙʦʨʢʝ ʠ ʧʦ ʚʳʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʥʝʬʪʝʧʝ-
ʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ï APM ʢʣʠʝʥʪʘ ʉʂʂ.  

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜ-
ʧʨʠʷʪʠʷ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ 
ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʉʂʂ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʩʠʩʪʝʤʘʤʠ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʦʙ-
ʱʠʝ ʩʧʨʘʚʦʯʥʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʫʩʪʘʥʦʚʦʢ ʠ ʨʝʟʝʨʚʫʘʨʦʚ), ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʩʳʨʴʷ, ʢʦʤʧʦ-
ʥʝʥʪʦʚ, ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ), ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ (ʮʝʭʦʚ) ʠ ʪʘʢ ʜʘʣʝʝ. 
ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʦʩʪʦʷ-
ʥʠʝ ʨʝʟʝʨʚʫʘʨʥʦʛʦ ʧʘʨʢʘ). 

ɸʈʄ ʢʣʠʝʥʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʚʦʜʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ. ʄʦʜʫʣʴ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʚʰʝʛʦʩʷ ʚ ʥʝʤ ʧʦʣʴʟʦ-
ʚʘʪʝʣʷ, ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

- ʧʨʦʩʤʦʪʨ ʠ ʧʝʯʘʪʴ ʜʘʥʥʳʭ ʧʦ ʢʘʯʝʩʪʚʫ ʚ ʚʠʜʝ ʞʫʨʥʘʣʦʚ; 

- ʚʚʦʜ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʵʪʠʭ ʜʘʥʥʳʭ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʦʪʙʦʨ ʧʨʦʙ; 

- ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʦ ʧʨʦʜʫʢʪʘʤ; 
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- ʚʳʧʦʣʥʝʥʠʝ ʦʪʯʝʪʦʚ; 

- ʧʝʯʘʪʴ ʧʘʩʧʦʨʪʦʚ ʢʘʯʝʩʪʚʘ ʥʘ ʪʦʚʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ. 
 

 
ʉʡʪ. 2. ʑʙʚʤʧʦ ʭʧʩʥʴ çʃʧʦʫʩʧʤʵ ʫʧʰʦʧʪʫʡ ʥʧʝʞʤʞʢ ʣʙʰʞʪʫʛʙ ʪʴʩʵʸ ʡ ʨʩʧʝʬʣʫʧʛè 

 
ʊʘʢʠʤ, ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶ-

ʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʠʭ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʬʦʨʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 
ʧʨʦʮʝʩʩʘʤʠ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʀʉʄ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʨʘʙʦʪ-
ʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʠ ʘʥʘʣʠ-
ʟʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ. 
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ǩ ǡǭǮǯǭǰǲ ǯǟǦǯǟǠǭǱǩǧ ǰǮǭǰǭǠǟ 
ǮǭǪǲǶǤǬǧǾ ǩǭǯǫǭǡǺǴ ǣǭǠǟǡǭǩ ǧ 
ǲǣǭǠǯǤǬǧǨ ǧǦ Ǳǭǯǳǟ ǰ ǮǯǧǫǤǬǤǬǧǤǫ 
ǫǤǱǭǣǭǡ ǼǪǤǩǱǯǭǱǤǴǬǭǪǭǢǧǧ 

ǡȍȊȉȍȁ ǡȊǿȃȇȋȇȏ ǰȄȏȂȄȄȁȇȖ, 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 
ʦʙʣʘʩʪʠ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʨʬʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠ ʫʜʦʙʨʝʥʠʡ. 
ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠʟ ʪʦʨʬʘ 
ʩʜʝʨʞʠʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʚʳʧʫʩʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʫʜʦʙʨʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʠʣʠ 
ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʦʨʬ, ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ. 
 

ON THE ISSUE OF DEVELOPING A METHOD FOR OBTAINING FEED ADDITIVES AND FERTILIZERS 
FROM PEAT USING ELECTROTECHNOLOGY METHODS 

 
Volkov Vladimir Sergeevich, 

Evsikova Ekaterina Sergeevna 
 
Abstract: the article presents the results of an analytical review of scientific research in the field of prospects 
for the use of peat for the production of feed additives and fertilizers. It is revealed that the production of high-
quality humic fertilizers and feed additives from peat is hindered by the lack of industrial production of special-
ized plants for the production of fertilizers using the most effective at the present stage of biochemical or cavi-
tation technology. 
Keywords: peat, feed additives, electrical technologies. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʨʬ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ, ʥʦ ʠ ʠʤʝʝʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤʘʭ, ʢʘʢ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʡ ʧʦʜʩʪʠʣʦʯʥʳʡ ʤʘʪʝʨʠʘʣ.  ɹʦʣʴʰʦʝ 
ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘʤ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ 
ʦʩʥʦʚʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚʠʪʘʤʠʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʪʦʨʬʘ.  

ʊʦʨʬ, ʝʛʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʘ ʪʘʢ ʞʝ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʪʦʨʬʝ ʛʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʦʧʨʝ-
ʜʝʣʷʶʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ, ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʚʳʰʘ-
ʶʱʠʭ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʚʳʜʝʣʝʥʠʷ ʛʫʤʠʥʦʚʳʭ 
ʢʠʩʣʦʪ  - ʭʠʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʩʧʦʩʦʙ ʚʳʜʝʣʝʥʠʷ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʙʝʟ ʧʨʠʤʝʥʝ-
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ʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʘʚʠʪʘʮʠʦʥʥʳʭ ʜʠʩʧʝʨʛʘʪʦʨʦʚ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʩʘ-
ʤʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ, ʦʜʥʘʢʦ, ʪʨʝʙʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʜʣʷ  ʨʘʟʣʦʞʝʥʠʷ ʝʛʦ ʥʘ ʧʦʣʝʟʥʳʝ 
ʜʣʷ ʨʘʩʪʝʥʠʡ ʚʝʱʝʩʪʚʘ [1, 2].  

ʈʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ʚʝʜʫʪ ʠʥʪʝʥʩʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʪʘʥʦʚʦʢ, ʢʦ-
ʪʦʨʳʝ ʙʳ ʧʦʟʚʦʣʷʣʠ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʧʦʣʫʯʘʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʧʨʦʚʦʜʠʤʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʫʩʪʘʥʦʚʦʢ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʨʬʘ ʠ ʘʥʘʣʠʟ ʩʪʘʜʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʮʝʣʴʶ  ʦʧʪʠʤʠʟʘʮʠʠ ʠʣʠ 
ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʊʦʨʬ ʩʦʜʝʨʞʠʪ 92 % ʚʦʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʨʬʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʮʝ-
ʣʷʭ ʧʨʦʚʦʜʠʪʩʷ ʨʷʜ ʚʘʞʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʝʛʦ ʦʩʫʰʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ.  ɺ ʨʷʜʝ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʚʣʘʞʥʦʩʪʴ ʪʦʨʬʘ 
ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 20 %. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʉɺʏ-ʩʫʰʢʘ. ɺʩʣʝʜʩʪʚʠʝ ʚʳ-
ʩʦʢʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪʩʷ ʚ  ʧʦʣʫʯʝʥʥʦʤ ʠʟ ʪʦʨʬʘ ʫʜʦʙʨʝʥʠʠ, 
ʧʦʛʣʦɦ ʘʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʵʥʝʨʛʠʠ, ʚʦʜʘ ʙʳʩʪʨʦ ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʥʘʯʠʥʘʝʪ ʠʥʪʝʥʩʠʚʥʦ 
ʠʩʧʘʨʷʪʴʩʷ. ʇʨʦʠʩʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʘʷ ʩʫʰʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʤʝʥʴʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪʘʭ, ʯʪʦ ʘʢ-
ʪʫʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʵʥʝʨʛʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʦʟʜʝʡʩʪʚʠʷ 
ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʪʢʨʳʣʠ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ ʉɺʏ-ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʨʝʩ ʢ ʉɺʏ-ʥʘʛʨʝʚʫ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ 
ʵʥʝʨʛʠʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʫʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʩʥʦʚ-
ʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʉɺʏ-ʥʘʛʨʝʚʘ ʷʚʣʷʶʪʩʷ: ʧʠʱʝʚʘʷ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʘʷ, ʨʝʟʠʥʦʪʝʭʥʠ-
ʯʝʩʢʘʷ, ʪʝʢʩʪʠʣʴʥʘʷ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʦʪʨʘʩʣʠ ʧʨʦʤʳʣhʝʥʥʦʩʪʠ, ʘ ʪʘʢ ʞʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ.  

ʈʦʩʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʉɺʏ-ʥʘʛʨʝʚʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚ-
ʥʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʫʩʪʘʥʦʚʦʢ ʉɺʏ-ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [3, 4].  

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʉɺʏ-ɻ ʥʝʨʛʠʠ ʜʣʷ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʷʚʣʷʶʪʩʷ ʤʘʛʥʝʪʨʦ-
ʥʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʯʘʩʪʦʪʘʭ 915 ʄɻʮ ʠʣʠ 2450 ʄɻʮ, ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪ 1 ʜʦ 50 ʢɺʪ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʉɺʏ-ɻ ʥʝʨʛʠʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʚʩʝ ʯʘʱʝ 
ʠʩʧʦʣʴʟʫʶʪ ʤʘʛʥʝʪʨʦʥʳ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ (ʦʪ 1000 ʜʦ 3000ɺʪ), ʢʦʪʦʨʳʝ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʶʪʩʷ ʨʷʜʦʤ 
ʬʠʨʤ. ʅʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʰʠʨʦʢʠʡ ʤʦʜʝʣʴʥʳʡ ʨʷʜ ʜʝʣʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʘʛʥʝʪʨʦʥʦʚ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ.  

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʦʩʪ ʧʨʠʤʝʥʝʥʠʷ ʉɺʏ-ʥʘʛʨʝʚʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʠʟʚʝʩʪʥʦ ʦʛʨʘʥʠʯʝʥ-
ʥʦʝ ʯʠʩʣʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʫʩʪʘʥʦʚʦʢ ʉɺʏ-ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘ, 
ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʪʦʨʬʘ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʫʜʦʙʨʝʥʠʡ [5, 6]. 
ʆʩʪʘʝʪʩʷ ʥʝ ʠʟʫʯʝʥʥʳʤ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʪʘʢʦʡ ʫʩʪʘʥʦʚʢʠ, ʪʘʢ ʢʘʢ ʥʝ ʠʤʝʝʪʩʷ ʯʝʪ-
ʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 
ʜʣʷ ʧʠʪʘʥʠʷ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʦʪ 
ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ ʠʤʝʶʱʠʭʩʷ ʨʘʙʦʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ 
ʦʜʥʦʛʦ ʤʘʛʥʝʪʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʙʦʣʴʰʦʡ ʤʦʥɦʦʩʪʠ, ʉɺʏ-ɻ ʥʝʨʛʠʷ ʦʪ ʢʦʪʦʨʦʛʦ  ʧʦʩʪʫʧʘʝʪ ʚ ʢʘʤʝʨʫ, 
ʛʜʝ ʟʘʨʘʥʝʝ ʨʘʟʤʝʱʝʥ ʥʘʛʨʝʚʘʝʤʳʡ ʦʙʲʝʢʪ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʛʨʝʚʘ ʧʨʠʤʝ-
ʥʷʶʪ ʫʩʪʘʥʦʚʢʠ ʢʦʥʚʝʡʝʨʥʦʛʦ ʪʠʧʘ ʩ  ʛʨʫʧʧʘʤʠ ʛʝʥʝʨʘʪʦʨʦʚ ʉɺʏ-ɻ ʥʝʨʛʠʠ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠ ʫʜʦʙ-
ʨʝʥʠʡ ʠʟ ʪʦʨʬʘ ʚʘʞʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʢʘʢʦʡ  ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʙʫʜʝʪ ʧʨʦʮʝʩʩ ʥʘʛʨʝʚʘ. ʕʪʦ ʬʘʢ-
ʪʦʨ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʫʩʪʘʥʦʚʢʠ ʉɺʏ-ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʛʨʝʚʘ ʠ ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠʟ ʪʦʨʬʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝ-
ʩʪʠ ʘʥʘʣʠʟ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʉɺʏ-ʫʩʪʘʥʦʚʢʠ.  

ʉɺʏ-ʫʩʪʘʥʦʚʢʘ, ʢʨʦʤʝ ʘʧʧʘʨʘʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʝʪ ʦʙʦʨʫʜʦ-
ʚʘʥʠʝ, ʢʦʪʦʨʦʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʫʧʨʘʚʣʝʥʠʝ (ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ 
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ʪʝʭʥʠʢʠ, ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ). ɺʩʝ ʚʳʰʝ ʧʝ-
ʨʝʯʠʩʣʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʦʪʩʫʪʩʪʚʠʶ ʥʘʧʨʷʞʝʥʠʷ, ʦʪʢʣʦʥʝʥʠʶ ʟʥʘʯʝʥʠʷ ʧʠʪʘʶʱʝʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʦʚ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʫʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʉɺʏ-
ʫʩʪʘʥʦʚʢʠ ʥʘʧʨʷʞʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ 
ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʉɺʏ-ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʫʥʠʬʠʢʘʮʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʤʦʜʫʣʴʥʦʝ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 
ʯʠʩʪʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʫʤʠʥʦʚʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʪʦʨʬʘ [1, 6].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʘʪʝʥʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ 
ʘʧʧʘʨʘʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʨʬʘ ʩ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 
ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʢʘʢ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ, ʪʘʢ ʠ ʩʥʠʞʝʥʠʶ ʵʥʝʨ-
ʛʦʝʤʢʦʩʪʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ.   
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ʪʝʨʤʦʧʨʦʬʠʣʷ ʦʧʣʘʚʣʝʥʠʷ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
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ʩʤʝʰʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 
 

QUALITY ASSURANCE OF PRODUCTION OF FUNCTIONAL UNITS OF ELECTRONIC SYSTEMS OF 
POWER ELECTRONIC DEVICES 
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Abstract: Using of lead-containing solders and pastes in the manufacture of electronic equipment is reduced 
due to the ban on the use of lead in EU. In the transition to Pb-free technology, a number of problems and dif-
ficulties of a technological character arise. The features of the processes of applying solder paste and solder-
ing with lead-free solders, as well as adjusting the thermal profile of reflowing solder paste to form high-quality 
joints are considered. 
Keywords: printed circuit boards (PCB); Pb-free technology; solder paste; thermal profile, soldering mixed 
components 

 
ʇʝʯʘʪʥʳʝ ʧʣʘʪʳ ʷʚʣʷʶʪʩʷ ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʤʦʜʫʣʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [1, ʩ.18], ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʪʦ-

ʜʦʚ ʢʦʥʪʨʦʣʷ [2, ʩ.537] ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ 
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ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʦʥʪʘʞʘ ʚʘʞʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʟʜʝʬʝʢʪʥʳʭ ʧʘʷʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

ʇʘʷʣʴʥʘʷ ʧʘʩʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ 
ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʤʦʥʪʘʞʝ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ ʠ ʨʝʞʠʤʘ ʝʝ ʦʧʣʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩ-
ʥʦʚʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʷʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʨʤʦʧʨʦʬʠʣʷ 
ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʙʝʩʩʚʠʥʮʦ-
ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [3, c.49]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʝʨʤʦʧʨʦʬʠʣʷ ʦʧʣʘʚʣʝʥʠʷ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʣʥʦ-ʢʦʥʚʝʢʮʠʦʥʥʘʷ 
ʦʧʣʘʚʠʪʝʣʴʥʘʷ ʧʝʯʴ ʪʦʥʥʝʣʴʥʦʛʦ ʪʠʧʘ. ʇʝʯʴ ʠʤʝʝʪ 4 ʚʝʨʪʠʢʘʣʴʥʳʝ ʟʦʥʳ ʥʘʛʨʝʚʘ. ʂʘʞʜʘʷ ʟʦʥʘ ʦʩʥʘ-
ʱʝʥʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʚʝʥʪʠʣʷʪʦʨʦʤ ʧʦʜʘʯʠ ʛʦʨʷʯʝʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʣʘʤʠʥʘʨ-
ʥʳʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦʪʦʢ.  

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʪʝʨʤʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʝʨʘ ʠ ʪʝʤʧʝ-
ʨʘʪʫʨʘ ʚ ʟʦʥʘʭ ʧʝʯʠ, ʢʦʪʦʨʳʝ ʟʘʥʦʩʷʪʩʷ ʚ ʧʘʤʷʪʴ ʢʦʥʪʨʦʣʣʝʨʘ. ʂʦʥʪʘʢʪʳ ʪʝʨʤʦʧʘʨ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 
ʢʦʨʧʫʩʝ ʩʘʤʦʛʦ ʚʣʘʛʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠ ʥʘ ʢʦʥʪʘʢʪʥʳʭ ʧʣʦʱʘʜʢʘʭ ʩʘʤʦʛʦ ʦʪʜʘʣʝʥʥʦʛʦ ʦʪ 
ʮʝʥʪʨʘ ʧʣʘʪʳ ʵʣʝʤʝʥʪʘ. ʊʝʩʪʦʚʘʷ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʪʝʨʤʦʧʘʨʘʤʠ ʧʦʤʝʱʘʝʪʩʷ ʥʘ 
ʪʨʘʥʩʧʦʨʪʸʨ, ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʟʘʧʠʩʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʨʤʦʧʨʦʬʠʣʷ ʥʘ ʇʂ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʜʠʨʝʢʪʠʚʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦ-
ʶʟʘ RoHS (Restriction of Hazardous Substances). ʆʜʥʘʢʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ ʥʝ ʚʩʝʛʜʘ 
ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʦʙʨʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ Pb-Free ʧʦʢʨʳʪʠʝʤ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘ-
ʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʧʘʡʢʠ ʩʤʝʰʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʂʘʯʝʩʪʚʦ ʧʘʷʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 
ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʡ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ 
ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʝʨʤʦʧʨʦʬʠʣʷ. ʇʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʳʡ ʪʝʨʤʦʧʨʦʬʠʣʴ ʧʦʟ-
ʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʥʘʜʝʞʥʳʝ ʧʘʷʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʝʧʦʚʨʝʞʜʝʥʥʳʡ ʧʝʯʘʪʥʳʡ ʫʟʝʣ, ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʛʦʜ-
ʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʧʘʷʣʴʥʳʭ ʧʘʩʪ ʜʣʷ ʧʘʡʢʠ ʩʤʝʰʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʦʩ-
ʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ MP218 ʬʠʨʤʳ çMulticoreè, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ (ʪʘʙʣ.1). 

 
ʋʙʚʤʡʯʙ 1 

ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʨʙʸʤʵʦʧʢ ʨʙʪʫʴ MP218 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʉʦʩʪʘʚ ʩʧʣʘʚʘ Sn62/Pb36/Ag2 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ, ÁC 179 

ʈʘʟʤʝʨ ʯʘʩʪʠʮ, ʤʢʤ 25-45 

ʊʠʧ ʬʣʶʩʘ ROLO 

ʉʦʜʝʨʞʘʥʠʝ ʬʣʶʩʘ, % 10,5 

ʄʠʥʠʤʘʣʴʥʳʡ ʰʘʛ ʢʦʤʧʦʥʝʥʪʦʚ, ʤʤ 0,4 

ʆʪʤʳʚʢʘ ʧʦʩʣʝ ʧʘʡʢʠ ʦʧʣʘʚʣʝʥʠʝʤ ʥʝ ʪʨʝʙʫʝʪʩʷ 

 
ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʡ ʧʘʩʪʳ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʣʶʩʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘ-

ʥʷʪʴ ʢʘʯʝʩʪʚʦ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʣʘʚʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠ ʧʘʡʢʝ ʙʝʩʩʚʠʥʮʦʚʳʭ ʢʦʤʧʦʥʝʥ-
ʪʦʚ. ʊʘʢʞʝ ʜʘʥʥʘʷ ʧʘʷʣʴʥʘʷ ʧʘʩʪʘ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʢʥʦʤ ʦʧʣʘʚʣʝʥʠʷ. ʕʪʦ ʦʙʣʝʛ-
ʯʘʝʪ ʚʳʙʦʨ ʨʝʞʠʤʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ ʚʳʚʦʜʦʚ ʠ ʢʦʥʪʘʢʪʥʳʭ ʧʣʦʱʘʜʦʢ [4, ʩ. 46]. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʝʨʤʦʧʨʦʬʠʣʷ ʠʩʧʦʣʴʟʫʝʤ ʜʘʥʥʳʝ ʦ ʧʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʠ ʟʦʥ ʪʝʨʤʦʧʨʦʬʠʣʷ, ʪʝʤʧʝʨʘʪʫʨʝ ʘʢʪʠʚʘʮʠʠ ʧʘʩʪʳ, ʪʦʯʢʝ ʧʣʘʚʣʝʥʠʷ ʩʧʣʘʚʘ ʠ ʨʝʢʦʤʝʥʜʫʝʤʦʡ 



24 ǪǲǶǷǟǾ ǬǟǲǶǬǟǾ ǰǱǟǱǻǾ 0.0. 

 

XXXV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʧʣʘʚʣʝʥʠʷ. 
ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʧʨʦʬʠʣʴ ʧʘʡʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʟʦʥʳ: ʩʪʘʜʠʷ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ, ʩʪʘʜʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʩʪʘʜʠʷ ʦʧʣʘʚʣʝʥʠʷ, ʩʪʘʜʠʷ ʦʭʣʘʞʜʝʥʠʷ. 
ʉʪʘʜʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʝʧʣʦʚʦʡ ʫʜʘʨ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʠ ʧʝʯʘʪʥʳʝ ʧʣʘʪʳ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ ʧʨʦʠʩʭʦʜʠʪ ʠʩʧʘʨʝʥʠʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʟ ʧʘ-
ʷʣʴʥʦʡ ʧʘʩʪʳ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ ʄʈ218, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚ-
ʣʷʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 100-150ÁC, ʩʢʦʨʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 2-4ÁC/ʩʝʢ. 

ʉʪʘʜʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʬʣʶʩʫʶʱʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠ ʫʜʘʣʠʪʴ ʠʟʙʳʪʦʢ 
ʚʣʘʛʠ ʠʟ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʜʣʝʥʥʳʤ. ʕʪʘ ʩʪʘ-
ʜʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʪ ʨʘʚʥʦʤʝʨʥʳʡ ʥʘʛʨʝʚ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʣʘʪʝ ʜʦ ʦʜʠʥʘʢʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʘʮʠʷ ʬʣʶʩʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 150ÁC. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʚʨʝ-
ʤʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 90-150 ʩʝʢ. ɺ ʢʦʥʮʝ ʟʦʥʳ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ 150-170ÁC. 

ʅʘ ʩʪʘʜʠʠ ʦʧʣʘʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʰʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʩʧʣʘʚʣʝʥʠʷ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ 
ʠ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʷʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ.  

ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʜʸʞʥʦʛʦ ʧʘʷʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʡʢʠ ʜʦʣʞʥʘ ʥʘ 
30-40ÁC ʧʨʝʚʳʰʘʪʴ ʪʦʯʢʫ ʧʣʘʚʣʝʥʠʷ ʧʘʷʣʴʥʦʡ ʧʘʩʪʳ ʠ ʩʦʩʪʘʚʣʷʪʴ 205-225ÁC (ʥʘ ʧʣʘʪʝ). ɺʨʝʤʷ, ʚ ʪʝ-
ʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʥʘʭʦʜʠʪʩʷ ʚʳʰʝ ʪʦʯʢʠ ʧʣʘʚʣʝʥʠʷ (179-183ÁC), ʜʦʣʞʥʦ 
ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 60-150 ʩʝʢ. 

ʉʪʘʜʠʷ ʦʭʣʘʞʜʝʥʠʷ ʚʘʞʥʘ ʥʘʨʘʚʥʝ ʩ ʜʨʫʛʠʤʠ ʩʪʘʜʠʷʤʠ. ɿʘʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 
ʦʭʣʘʞʜʝʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʦʣʴʰʠʭ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʠʟ-ʟʘ 
ʨʘʟʣʠʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʙʘʟʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ, ʢʦʨʧʫʩʦʚ ʢʦʤ-
ʧʦʥʝʥʪʦʚ, ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʝʯʘʪʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʠ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʚʝʨʩʪʠʡ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʘʷʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʜʦʣʞʥʘ 
ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ. ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ 3-4ÁC/ʩʝʢ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ 
130ÁC.  

ʆʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʨʤʦʧʨʦʬʠʣʷ, ʷʚʣʷʝʪʩʷ ʟʥʘ-
ʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʸʨʘ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʚ 
ʟʦʥʝ ʥʘʛʨʝʚʘ. ʊʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʸʨʘ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ. ʊʘʢ ʢʘʢ ʦʧʣʘʚʣʝʥʠʝ 
ʧʘʩʪʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʤʝʰʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʪʦ ʚʨʝʤʷ ʥʘʛʨʝʚʘ ʩʦʩʪʘʚʠʪ 6 ʤʠʥʫʪ, ʜʣʠʥʘ ʪʦʥʥʝʣʷ ʧʝʯʠ 
144 ʩʤ, ʪʦʛʜʘ ʨʘʩʯʸʪʥʘʷ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʸʨʘ ʩʦʩʪʘʚʠʪ: 

ʉ̓̑ Ì̓̏Ⱦ̎ʐ=1440 ʤʤ/6 ʤʠʥ=240 ʤʤ/ʤʠʥ,  

ʉ̓  ̑ï ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʸʨʘ; 

Ì̓̏ ̎ï ʜʣʠʥʘ ʪʦʥʥʝʣʷ ʧʝʯʠ; 

† ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʥʘʛʨʝʚʘ. 
ʇʨʠ ʧʘʡʢʝ ʩʚʠʥʝʮʩʦʜʝʨʞʘʱʠʭ ʠ ʙʝʩʩʚʠʥʮʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʘʩʪʘʤʠ ʥʘ ʦʩʥʦʚʝ Sn62/Pb36/Ag2 ʚ 

ʦʜʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʮʠʢʣʝ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ 5-10ÁC ʚʳʰʝ ʩʪʘʥʜʘʨʪʥʦʡ ʜʣʷ ʪʨʘʜʠ-
ʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʷʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʝʩʩʚʠʥʮʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ ʞʝʣʘʝʤʳʡ ʪʝʨʤʦʧʨʦʬʠʣʴ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘ-
ʨʘʤʝʪʨʳ ʚ ʢʘʞʜʦʡ ʟʦʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʨʤʦʧʨʦʬʠʣʴ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ɿʦʥʘ I (ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ): ʪʝʤʧʝʨʘʪʫʨʘ ï ʦʪ 25ÁC ʜʦ 130ÁC, ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ʜʦʣʞʥʘ ʙʳʪʴ 0,5-1ÁC/ʩʝʢ. 

¶ ɿʦʥʘ II (ʩʪʘʙʠʣʠʟʘʮʠʷ): ʪʝʤʧʝʨʘʪʫʨʘ ʘʢʪʠʚʘʮʠʠ ʬʣʶʩʘ 150-170ÁC, ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʪʝʤʧʝ-
ʨʘʪʫʨʳ 0,5-1ÁC/ʩʝʢ. 

¶ ɿʦʥʘ III (ʦʧʣʘʚʣʝʥʠʝ): ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʣʘʚʣʝʥʠʷ 183ÁC, ʚʨʝʤʷ 60-150 ʩʝʢ. 

¶ ɿʦʥʘ IV (ʦʭʣʘʞʜʝʥʠʝ): ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 130ÁC, ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ 3-4ÁC/ʩʝʢ.  
ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥ ʛʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘ ʵʣʝʤʝʥʪʘʭ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʚʦ ʚʨʝʤʷ ʧʘʡʢʠ (ʨʠʩ. 1). 
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ʉʡʪ. 1. ʋʞʥʨʞʩʙʫʬʩʦʴʢ ʨʩʧʭʡʤʵ ʨʙʢʣʡ ʪʛʡʦʞʯʪʧʝʞʩʟʙʲʡʮ ʣʧʥʨʧʦʞʦʫʧʛ 

 
ʋʩʪʘʥʦʚʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʪʝʨʤʦʧʨʦʬʠʣʷ ʧʘʡʢʠ ʩʚʠʥʝʮʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

¶ 150ÁC ï ʫʩʪʘʥʦʚʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʦʯʢʝ 1t; 

¶ 160ÁC ï ʫʩʪʘʥʦʚʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʦʯʢʝ 2t ; 

¶ 220ÁC ï ʫʩʪʘʥʦʚʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʦʥʝ 43 tt-
; 

¶ 240 ʤʤ/ʤʠʥ - ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʸʨʘ. 
 

 
ʉʡʪ. 2. ʋʞʥʨʞʩʙʫʬʩʦʴʢ ʨʩʧʭʡʤʵ ʨʙʢʣʡ ʪʥʞʱʙʦʦʴʮ ʣʧʥʨʧʦʞʦʫʧʛ 

 
ʆʜʥʘʢʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʤʝʰʘʥʥʦʡ ʧʘʡʢʠ ʩʚʠʥʝʮʩʦʜʝʨʞʘʱʠʭ ʠ ʙʝʩʩʚʠʥʮʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ 

ʧʦʣʫʯʝʥʥʦʛʦ ʪʝʨʤʦʧʨʦʬʠʣʷ (ʨʠʩ. 1) ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʩʣʝʜʫʶʱʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ: 
ɼʣʷ ʩʤʝʰʘʥʥʦʡ ʧʘʡʢʠ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʥʘʛʨʝʚ ʜʦ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 

ʥʘ 10-15ÁC ʦʪ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʟʘʢʠʧʘʥʠʶ ʬʣʶʩʘ ʠ ʨʘʟ-

ʙʨʳʟʛʠʚʘʥʠʶ ʧʨʠʧʦʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʟʦʥʝ 32 tt-
 ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʥʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʜʣʷ ʚʳʨʘʚʥʠ-

ʚʘʥʠʷ ʢʨʠʚʦʡ;  
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ɿʥʘʯʝʥʠʝ ʨʝʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʦʥʝ ʦʧʣʘʚʣʝʥʠʷ ʥʘʤʥʦʛʦ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ, ʯʪʦ ʦʙʫʩʣʦʚ-
ʣʝʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʥʷʪʴ ʫʩʪʘʥʦ-
ʚʦʯʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ~32ÁC; 

ʊʘʢ ʢʘʢ ʥʘ ʧʣʘʪʝ ʠʤʝʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʚ ʙʝʩʩʚʠʥʮʦʚʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʧʦʵʪʦʤʫ ʚʨʝʤʝʥʠ 330 ʩʝʢ ʥʝ-
ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʣʘʚʣʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʟʠʪʴ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʸʨʘ 
ʜʦ 230 ʤʤ/ʤʠʥ. 

 
ʇʦʣʫʯʝʥʥʳʡ ʪʝʨʤʦʧʨʦʬʠʣʴ ʜʣʷ ʧʘʡʢʠ ʩʤʝʰʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʨʠʩ. 2) ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥ ʢ 

ʞʝʣʘʝʤʦʤʫ: 

1) ɿʦʥʘ 21 tt-
: 

½ ʊSmin (ʤʠʥ. ʪʝʤʧʝʨʘʪʫʨʘ) = 100ÁC; 

½ ʊSmax (ʤʘʢʩ. ʪʝʤʧʝʨʘʪʫʨʘ) = 145ÁC; 

½ tS = t2-t1=256-160 =96 ʩ 
ʉʢʦʨʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ:  
(ʊSmax- ʊSmin)/tS=(145ÁC-100ÁC)/96 =45ÁC/96 ʩʝʢ.=0,5ÁC/ʩʝʢ. 
ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

2) ɿʦʥʘ 32 tt-
: 

½ ʊSmax = 145ÁC; 

½ ʊL (ʪʝʤʧʝʨʘʪʫʨʘ ʣʠʢʚʠʜʫʩʘ) = 183ÁC. 
ʊʦʛʜʘ ʚʨʝʤʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʙʫʜʝʪ ʨʘʚʥʦ: 
t3-t2=300 - 256 =44 ʩʝʢ. 
ʊʦʛʜʘ ʩʢʦʨʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʩʪʘʜʠʠ ʩʪʘʙʠʣʠʟʘʮʠʠ: 
(ʊL-ʊSmax)/(t3-t2) = (183ÁC-145ÁC)/44 =38ÁC/44ʩʝʢ=0,8ÁC/ʩʝʢ. 
ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

3) ɿʦʥʘ 43 tt-
: 

ɺʨʝʤʷ, ʚʳʜʝʨʞʘʥʥʦʝ ʩʚʝʨʭ ʪʝʤʧʝʨʘʪʫʨʳ ʣʠʢʚʠʜʫʩʘ: 
tL = (t4-t3) = 403 ï 300 = 103 ʩʝʢ. 
ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

4) ɿʦʥʘ 54 tt-
. 

ʉʢʦʨʦʩʪʴ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʩʪʘʜʠʠ ʦʭʣʘʞʜʝʥʠʷ: 
(ʊL-ʊ1)/(t5-t4)=(183ÁC-130ÁC)/(445-403)=53ÁC/42 ʩʝʢ=1,3ÁC/ʩʝʢ. 
ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʘʢ ʢʘʢ ʦʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 6ÁC/ʩʝʢ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʬʠʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʞʝʣʘʝʤʦʤʫ 

ʪʝʨʤʦʧʨʦʬʠʣʶ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʦʣʫʯʝʥ ʛʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʨʦʬʠʣʷ ʢʦʥʚʝʢ-

ʮʠʦʥʥʦʡ ʧʝʯʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʘʡʢʫ ʩʤʝʰʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʠʥʝʮʩʦʜʝʨ-
ʞʘʱʝʡ ʧʘʷʣʴʥʦʡ ʧʘʩʪʦʡ MP218. 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʬʠʣʷ ʙʳʣʘ ʥʝʦʙʭʦʜʠʤʘ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʦ ʙʝʩ-
ʩʚʠʥʮʦʚʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʘʡʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦ-
ʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʢʘʢ ʦʧʣʘʚʣʝʥʠʷ, ʪʘʢ ʠ ʧʦ-
ʩʣʝʜʫʶʱʝʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ.ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʪʘʧʦʚ ʧʘʡʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 
ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʝʨʘ. 
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Abstract:The article discusses several ways to improve the energy efficiency of the energy supply system of 
rural consumers in the Democratic Republic of the Congo using renewable energy sources, a conclusion is 
drawn on the basis of the data presented. 
Key words:renewable energy, electricity, Photovoltaics,biomass. 

 
Presently, increasing the energy efficiency of the energy supply system is becoming an urgent problem 

for everyone.Africa is experiencing a period of economic growth and sustainable transformation: its population 
is growing rapidly, its economy is developing and diversifying. In order for it to be sustainable, such growth 
requires huge investments in the energy sector.There are countless opportunities - the country's vast natural 
and mineral resources are among the richest on earth. Indeed, in addition to having mineral wealth, the Dem-
ocratic Republic of the Congo also has sufficient energy potential to supply electricity to three quarters of the 
African continent.Although the electric potential of D.R. Congo is very high, it would be too expensive to con-
nect the whole country, because the distances are too great, and basic infrastructure, such as roads, almost 
does not exist. Faced with these many challenges, renewable energies have a proven comparative advantage. 

Another important sector analysis indicates that D.R. Congo is not diverse enough. Indeed, 95% of en-
ergy supplies in the country are biomass, and only 3% is for electricity. Of these 3% of electricity, 93% (owned 
by SNEL) is generated by hydropower plants.To this should be added the demographic growth of 3.2%, the 
demand for energy will increase only due to the strengthening of the already significant gap between supply 
and demand. Therefore, it is necessary to diversify the energy park with renewable energy sources in order to 
reach the majority of consumers, limit the burden on natural resources and improve the quality of life in rural 
areas. 

In the Democratic Republic of the Congo, there is almost no centralized power supply system for agri-
cultural consumers. In rural areas, medium-sized diesel plants (power up to 60 kW) are used as sources of 
electricity. If earlier these capacities were enough, then at the moment the degree of life of the population has 
significantly increased, a large number of household appliances have appeared, and the capacities of existing 
diesel power plants are already too small.  

The Congo River is an important source of hydropower, and could potentially generate electricity 
equivalent to half of Africaôs current energy consumption. Compared to the high price of petroleum products on 
world markets and environmental requirements, the African continent has another alternative source of clean 
energy, which allows it to be competitive in the supply of electricity. This dense alternative source, which is in 
Africa, hydropower is distributed unevenly. It is in the center of the continent that we find regular flows with 
high flows (Table 1). 



ǪǲǶǷǟǾ ǬǟǲǶǬǟǾ ǰǱǟǱǻǾ 0020 29 

 

www.naukaip.ru 

Table 1 
Renewable energy resources 

Primary type of energy Source of energy World Ressources KWh/year 

 
Mechanical 

River flow 
The waves 

Ebbs and flows 
Wind 

0,028 
0,005é0,05 

0,09 
0,5é5,2 

 
 

Thermal 

Temperature gradient: 
Water, seas and oceans 

Air 
Bowels of the earth (volcanoes) 

 
0,1é1,0 

0,001 ... 0,01 
0,05 ... 0,2 

 
Radiant 

Solar radiation: 
On the surface of the earth 
Total energy 

 
200 ... 280 

1570 

 
Chemical 

 
Plants and peat 

 
10 

 
As shown in the table, the most powerful source of renewable energy is solar radiation, whose world re-

sources are hundreds and thousands of one overtake all other types of energy sources.During the year, solar 
radiation arriving at the earthôs surface is equivalent to 178 thousand GW (which is approximately 15 thousand 
times more than the energy consumed by all mankind).Photovoltaics is currently characterized by accelerated 
and intensive development, in fact, that has been the case for the past ten years, not paying attention to the 
relatively low price of hydrocarbons and fuel based on it.On the example of the United States, monitoring for 
the period from 2020 to 2040 of increasing the conversion of all kinds of energy for electricity production is de-
termined, which must be characterized by a significant parallel increase in the consumption of solar energy 
and natural gas, with the observed trend of a decrease in the volume of processing fuel oil and coal, and a 
decrease in the percentage of nuclear energy (Pic. 1). 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Pic. 1. The mass power of solar photovoltaic devices has been set by country and region from 
2008-2018 

 
Indicates a record growth in 2018 of the number of commissioned capacities of photovoltaic facilities - 

32% more than in 2017, and here there are leaders such as Germany, the USA, Japan, China, and oth-
ers.Such dynamics is primarily associated with a decrease in the cost of project implementation and the price 
of equipping solar power plants. This was achieved for the most part by reducing unit capital costs and in-
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creasing the efficiency of the operation of photovoltaic modules. 
In Africa, energy is generated mainly from biomass (47%), oil (24.8%), coal (16.5%), gas (10.4%) and 

other sources. renewable energy sources, such as small and large hydroelectric power plants, solar energy 
and geothermal energy (1.3%).The continent benefits from abundant solar radiation of 5 and 7 kWh / mĮ 
throughout the year, as well as the relatively large potential for using wind energy in North Africa, South Africa 
and East Africa. However, geothermal potential energy is estimated at 9,000 MW in the Rift Valley, East Africa. 

The African continent is well endowed with energy resources. Despite this wealth, the continent is expe-
riencing a real paradox. Producing a lot, consumes only the smallest share of this energy. Contrast, which is a 
serious obstacle to its economic and social development. 

All human activities, especially those that contribute to economic and social development, use energy. It 
is an industry engine that today absorbs 30% of world consumption and uses it in all its processes, in particu-
lar for heating, drying, smelting (metals, glass, cement, etc.), or for mechanical and driving forces.The trans-
portation of people and goods, whether by road, rail or air, to a large extent depends on it and makes up 27% 
of global consumption, mainly using petroleum products. Social activities (enterprises, schools, offices, hotels, 
etc.) use an abundance of energy to meet their many needs (lighting, cooking, hot water, heating, air condi-
tioning, audiovisual, cooling and other appliances). 

The first two main sectors, industry and transport, which form the basis of economic development, main-
ly use commercial energy (coal, oil, gas and electricity) to meet their needs. Third, at the center of social de-
velopment, it uses commercial energy for developed countries, with biomass remaining the most used form of 
energy in many developing countries, for housing and informal trade. 

In all cases, the use of renewable energy sources can bring, if they are mobilized at the proper level, 
since recent development of technologies and their costs allows final decisions on the availability of resources 
in sufficient quantity and quality for several generations (for current and future generations) . Their limited envi-
ronmental impact makes it an extremely attractive option for achieving sustainable development goals. 

Adequate development of existing capacity through the restoration of production equipment in place, the 
construction of new hydroelectric infrastructures and the strengthening of existing power lines will significantly 
increase the speed of access of the Congolese population to electricity and, thus, participate in improving liv-
ing standards. 

One of the main benefits of renewable energy is the creation of jobs. Through a green and social econ-
omy, it is possible to create sustainable employment balanced with nature conservation and poverty eradica-
tion. including improving people's well-being and social justice while significantly reducing environmental risks 
and lack of resources. 
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ǩǿȒȌȍȁ ǟȌȃȏȄȈ ǰȄȏȂȄȄȁȇȖ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʪʜʝʣʝʥʠʷ ʉʇʆ 

ʌʠʣʠʘʣ ʊʶʤʝʥʩʢʦʛʦ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʛ. ʉʫʨʛʫʪʝ 
 

ɹʦʦʧʫʙʯʡʸ: ʇʨʦʙʣʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʷʚʣʷʝʪ-
ʩʷ ʢʦʤʧʣʝʢʩʥʦʡ, ʟʘʚʠʩʠʤʦʡ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʆʜʠʥ ʠʟ ʥʠʭ ï ʨʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 
ʩʧʦʩʦʙʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʬʦʥʜʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʣʠʙʦ ʵʢʩʧʣʫ-
ʘʪʠʨʫʝʪʩʷ ʩ ʤʘʣʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʟ-ʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʧʦʜʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʣʠʙʦ ʙʝʟʜʝʡʩʪʚʫʝʪ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʧʦʜʭʦʜʷʱʝʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦʪ ʚʦʧʨʦʩ ʘʢ-
ʪʫʘʣʝʥ ʜʣʷ ʤʘʣʦʜʝʙʠʪʥʦʛʦ ʬʦʥʜʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʥʘʩʦʩʥʦʡ ʵʢʩ-
ʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ï ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʦʩʩʠʡʩʢʠʤʠ ʠʥʞʝʥʝʨʘʤʠ ʧʦʛʨʫʞʥʦʡ ʥʘʩʦʩʥʦʡ ʫʩʪʘ-
ʥʦʚʢʠ Dream Oil. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɼʨʠʤ ʆʠʣ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʛʣʫʙʠʥʥʘʷ ʥʘʩʦʩʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʥʘʩʦʩʥʘʷ 
ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʢʚʘʞʠʥ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ, ʤʘʣʦʜʝʙʠʪʥʳʡ ʬʦʥʜ. 

 
ɼʦʙʳʯʘ ʥʘ ʤʘʣʦʜʝʙʠʪʥʦʤ ʬʦʥʜʝ ʩʦʧʨʷʞʝʥʘ ʩ ʨʷʜʦʤ ʩʣʦʞʥʦʩʪʝʡ, ʧʨʦʙʣʝʤ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝʥʠʝ ʋʐɻʅ ʠʤʝʝʪ ʪʘʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʢʘʢ 
ʚʳʩʦʢʘʷ ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʘʥʦʢ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʝʛʦ ʨʘʟʙʘ-
ʣʘʥʩʠʨʦʚʢʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʛʣʫʙʠʥʝ ʩʧʫʩʢʘ ʐɻʅ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʥʘʜʝʞʥʦʩʪʴ 
ʢʣʘʧʘʥʥʳʭ ʧʘʨ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʚʦʙʦʜʥʳʤ ʛʘʟʦʤ), ʚʳʩʦʢʘʷ ʜʦʣʷ ʦʙʨʳʚʥʦʩʪʠ ʰʪʘʥʛ ʠ ʠʩʪʠʨʘ-
ʥʠʝ ʅʂʊ ʰʪʘʥʛʘʤʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʐɻʅ 
ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʠʥʜʝʢʩʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ ʩʢʚʘʞʠʥʝ.  

ʇʨʠʤʝʥʝʥʠʝ ʋʕʎʅ ʥʘ ʤʘʣʦʜʝʙʠʪʥʦʤ ʬʦʥʜʝ ʪʘʢʞʝ ʠʤʝʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ. ʂ ʥʠʤ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʦʪʥʦʩʷʪʩʷ: ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʛʝʦʤʝʪʨʠʷ ʨʘʙʦʯʠʭ ʩʪʫʧʝʥʝʡ, ʥʝʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʧʨʠ ʤʘʣʳʭ ʧʦʜʘʯʘʭ, ʧʝ-
ʨʝʛʨʝʚʳ ʵʣʝʢʪʨʦʧʦʛʨʫʞʥʦʡ ʯʘʩʪʠ ʥʘ ʤʘʣʳʭ ʜʝʙʠʪʘʭ, ʩʠʣʴʥʘʷ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʶ (ʚ ʩʚʷ-
ʟʠ ʩ ʥʠʟʢʠʤ ʂʇɼ), ʯʘʩʪʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ, ʨʘʟʣʠʯʥʳʝ ʘʚʘʨʠʠ ʧʦ ʫʟʣʘʤ 
ʥʘʩʦʩʦʚ ʠ ʅʂʊ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʧʨʠʯʠʥʳ ʦʪʢʘʟʦʚ ʕʎʅ ï ʵʪʦ ʪʘʢʞʝ ʟʘʩʦʨʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʠʤʝ-
ʩʷʤʠ, ʩʦʣʝʦʪʣʦʞʝʥʠʝ, ʟʘʤʝʨʟʘʥʠʝ ʚʳʢʠʜʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʜʦ ɸɻɿʋ, ʥʝʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʪʦʢʘ ʠ ʚʣʠʷʥʠʝ 
ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ. 

ɺʟʛʣʷʥʝʤ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʢʦʤʧʘʥʠʠ ʇɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè, ʘ ʢʦʥʢʨʝʪʥʝʝ ï 
ʦʜʥʦʛʦ ʠʟ ʝʛʦ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʫʧʨʘʚʣʝʥʠʡ ï çʉʫʨʛʫʪʥʝʬʪʴè. ɺʳʙʦʨ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ 
ʩʧʝʮʠʘʣʠʩʪʳ ʵʪʦʡ ʢʦʤʧʘʥʠʠ ʨʝʰʠʣʠʩʴ ʥʘ ʧʨʦʙʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ɼʨʠʤ 
ʆʠʣ ʚ çʧʦʣʝʚʳʭè ʫʩʣʦʚʠʷʭ.  

ʂʦʥʝʯʥʦ ʞʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦʪ ʚʦʧʨʦʩ ʘʢʪʫʘʣʝʥ ʜʣʷ ʤʘʣʦʜʝʙʠʪʥʦʛʦ ʬʦʥʜʘ. ɺʩʝʛʦ ʩ ʜʝʙʠʪʦʤ 
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<50 ʤ3/ʩʫʪ. ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 74% ʬʦʥʜʘ, ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʋʕʎʅ (ʨʠʩ. 1). 
 

 
ʉʡʪ. 1. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʭʧʦʝʙ ʝʧʚʴʛʙʷʲʡʮ ʪʣʛʙʟʡʦ ʆɼɽʌ çʊʬʩʜʬʫʦʞʭʫʵè ʶʣʪʨʤʬʙʫʡʩʬʞʥʴʮ ʪ 

ʨʧʥʧʲʵʷ ʌʖʏʆ ʨʧ ʝʞʚʡʫʬ 
 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʅɻɼʋ çʉʫʨʛʫʪʥʝʬʪʴè, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʋʕʎʅ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʙʦʣʝʝ 80% 
ʩʢʚʘʞʠʥ. ʊʦ ʝʩʪʴ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʘʣʦʜʝʙʠʪʥʦʛʦ ʬʦʥʜʘ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʩ ʤʘʣʦʡ ʵʥʝʨʛʦʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴʶ. ɺ ʙʝʟʜʝʡʩʪʚʠʠ ʥʘʭʦʜʠʪʩʷ 5% ʬʦʥʜʘ, ʧʨʠʯʠʥʳ ʤʦʛʫʪ ʢʨʳʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʦʜʭʦʜʷʱʝʡ ʪʝʭ-
ʥʦʣʦʛʠʠ ʠʣʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [1]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʜʠʘʛʨʘʤʤʘ, ʦʛʨʦʤʥʘʷ ʜʦʣʷ ʥʘʩʦʩʦʚ ʨʘʙʦʪʘʝʪ ʩ ʧʦʜʘʯʝʡ ʤʝʥʴʰʝ 50 ʤ3/ʩʫʪ. ʇʨʠ-
ʤʝʨʥʦ ʯʝʪʚʝʨʪʴ ʚʩʝʛʦ ʬʦʥʜʘ ʋʕʎʅ ʨʘʙʦʪʘʝʪ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 
ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʥʠʟʢʠʤ ʂʇɼ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʦ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʶ, ʘ 
ʪʘʢʞʝ ʦʩʘʞʠʚʘʥʠʶ ʤʝʭʧʨʠʤʝʩʝʡ ʚ ʧʝʨʠʦʜʳ ʥʘʢʦʧʣʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʨʘʟʚʦʨʦʪʫ ʥʘʩʦʩʘ. 
ʊʘʢʞʝ ʧʨʠ ʤʘʣʳʭ ʧʦʜʘʯʘʭ ʚʦʟʤʦʞʥʘ ʥʝʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʥʘʩʦʩʘ ʠ ʧʝʨʝʛʨʝʚʳ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠ-
ʛʘʪʝʣʷ [3]. ʀ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʸ. ʇʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʱʝʝʩʷ ʚʣʠʷʥʠʝ ʦʩʣʦʞʥʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʙʦ-
ʪʫ ʫʩʪʘʥʦʚʦʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʦʩʣʦʞʥʷʝʪ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʕʎʅ ʥʘ ʤʘʣʦʜʝ-
ʙʠʪʥʦʤ ʬʦʥʜʝ (ʨʠʩ. 2).  

 

 
ʉʡʪ. 2. ʈʩʡʥʞʩʦʧʞ ʩʙʪʨʩʞʝʞʤʞʦʡʞ ʧʪʤʧʟʦʸʷʲʡʮ ʭʙʣʫʧʩʧʛ ʦʙ ʥʙʤʧʝʞʚʡʫʦʧʥ ʭʧʦʝʞ  

ʪʣʛʙʟʡʦ ʧʚʳʞʣʫʧʛ ʆɼɽʌ çʊʬʩʜʬʫʦʞʭʫʵè 
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ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʬʪʝʜʦʙʳʯʠ ʜʣʷ ʤʘʣʦʜʝʙʠʪʥʦʛʦ ʬʦʥʜʘ ʦʩʪʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 20 ï 30 %. ɸ 
ʤʘʢʩʠʤʘʣʴʥʳʡ ʂʇɼ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʥʘʩʦʩʦʚ ʜʣʷ ʪʘʢʠʭ ʩʢʚʘʞʠʥ ʝʜʚʘ ʜʦʩʪʠʛʘʝʪ 35%. 

ʅʝʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʣʠʰʥʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʟʘʪʨʘ-
ʪʘʤ, ʚʢʣʶʯʘʶʱʠʤ ʠʟʙʳʪʦʯʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʧʝʨʝʧʣʘʪʫ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʫʩʪʘʥʦʚʦʢ 
ʥʘ ʩʢʚʘʞʠʥʘʭ ʩ ʥʠʟʢʠʤ ʜʝʙʠʪʦʤ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʥʫʞʜʝʥʥʦʡ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘ-
ʪʘʮʠʝʡ ʩʢʚʘʞʠʥ. 

ʅʘ ʬʦʥʝ ʚʩʝʭ ʵʪʠʭ ʧʨʦʙʣʝʤ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʚʳʛʣʷʜʠʪ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʢʦʤ-
ʧʘʥʠʠ ʅʇʆ çʇʦʟʠʪʨʦʥè ʠ ʆʆʆ çɼʨʠʤ ʆʠʣè ʧʦʛʨʫʞʥʘʷ ʫʩʪʘʥʦʚʢʘ Dream Oil. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 
ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʣʦʜʝʙʠʪʥʳʭ ʩʢʚʘʞʠʥ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʣʠʷʥʠʝʤ ʦʩʣʦʞʥʷʶ-
ʱʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

DreamOil ï ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʤʘʰʠʥʘ, ʧʨʝʦʙʨʘʟʫʶʱʘʷ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦ-
ʜʚʠʛʘʪʝʣʷ (ʘʩʠʥʭʨʦʥʥʳʡ, ʚʝʥʪʠʣʴʥʳʡ ʠ ʪ.ʧ.) ʚ ʧʝʨʝʤʝʱʝʥʠʝ ʜʚʫʭ ʧʦʨʰʥʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʧʦʨʘ ʧʣʘ-
ʩʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʩʦʜʝʨʞʘʱʝʡ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʤʝʩʠ ʞʠʜʢʦʩʪʠ ʩ ʪʚʸʨʜʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʛʘʟʦʤ. ɺ ʦʙʲʝʤ-
ʥʦʤ ʥʘʩʦʩʝ ʧʣʘʩʪʦʚʘʷ ʞʠʜʢʦʩʪʴ ʧʝʨʝʤʝʱʘʝʪʩʷ (ʚʳʪʝʩʥʷʝʪʩʷ) ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʠʟʤʝʥʝʥʠʠ ʟʘʤʢʥʫʪʦ-
ʛʦ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʧʝʨʝʤʝʥʥʦ ʩʦʦʙʱʘʝʪʩʷ ʩʦ ʚʭʦʜʦʤ ʚ ʥʘʩʦʩ ʠ ʚʳʭʦʜʦʤ ʠʟ ʥʝʛʦ. ɼʘʥʥʳʡ 
ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʰʪʘʥʛʦʚʳʭ ʛʣʫʙʠʥʥʳʭ ʥʘʩʦʩʘʭ (ʐɻʅ). ʀʤʝʥʥʦ ʵʪʦʪ ʧʨʠʥʮʠʧ ʨʘ-
ʙʦʪʳ ʙʳʣ ʚʟʷʪ ʟʘ ʦʩʥʦʚʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɸ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʡ 
ʧʦʜʘʯʠ ʥʘʩʦʩʘ (ʢʘʢ ʚ ʋʕʎʅ) ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʫʥʞʝʨʘ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʜʝʡʩʪʚʠʷ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʧʨʦʪʠʚʦ-
ʬʘʟʝ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʂʇɼ ʥʘʩʦʩʘ, ʩʥʠʟʠʪʴ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʠʚʦʜʘ, ʠʩ-
ʢʣʶʯʠʪʴ ʜʠʩʙʘʣʘʥʩ ʤʘʩʩ, ʨʘʩʰʠʨʠʪʴ ʛʨʘʥʠʮʳ ʜʦʧʫʩʪʠʤʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʧʨʠʚʝʜʝʥʳ ʫʩʣʦʚʥʳʝ ʩʨʘʚʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʘʥʦʚʢʠ ɼʨʠʤ ʆʠʣ ʩ 
ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʤʠ, ʰʪʘʥʛʦʚʳʤʠ ʠ ʚʠʥʪʦʚʳʤʠ ʥʘʩʦʩʘʤʠ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʞʦʡʞ ʧʪʦʧʛʦʴʮ ʮʙʩʙʣʫʞʩʡʪʫʡʣ ʦʙʪʧʪʦʧʢ ʬʪʫʙʦʧʛʣʡ Dream Oil ʪ ʝʩʬʜʡʥʡ ʜʤʬʚʡʦʦʴʥʡ 
ʦʙʪʧʪʦʴʥʡ ʬʪʫʙʦʧʛʣʙʥʡ 

ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʬʪʫʙʦʧʛʣʡ 

ʀʦʙʰʞʦʡʸ 

Dream Oil ʌʖʏʆ ʑɼʆ ɻʡʦʫʧʛʧʢ 
ʦʙʪʧʪ 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʦʙ/ʤʠʥ. 3000 3000 3000 600 

ʅʦʤʠʥʘʣʴʥʘʷ ʧʦʜʘʯʘ ʥʘʩʦʩʘ, ʤ3/ʩʫʪ. 15 15 15 15 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʤ. 4500 3000 2000 2400 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʧʨʠ ʧʦʜʲʝʤʝ ʞʠʜʢʦʩʪʠ 
ʩ 2000 ʤ (ʜʠʥʘʤʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ), ʢɺʪ. 

5,3 23 37 13 

ʂ.ʇ.ɼ., % 75-89 20-35 40-55 50-80 

 
ʋʙʚʤʡʯʙ 2 

ʊʩʙʛʦʞʦʡʞ ʧʚʤʙʪʫʡ ʨʩʡʥʞʦʞʦʡʸ ʬʪʫʙʦʧʛʣʡ Dream Oil ʪ ʧʚʤʙʪʫʵʷ ʨʩʡʥʞʦʞʦʡʸ ʝʩʬʜʡʮ ʜʤʬʚʡʦʦʴʮ 
ʦʙʪʧʪʦʴʮ ʬʪʫʙʦʧʛʧʣ 

ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʝʧʚʴʛʙʞʥʧʢ ʨʤʙʪʫʧʛʧʢ ʟʡʝ-
ʣʧʪʫʡ 

ʀʦʙʰʞʦʡʸ 

Dream Oil ʌʖʏʆ ʑɼʆ ɻʡʦʫʧʛʧʢ 
ʦʙʪʧʪ 

ʄʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ, ʛ/ʣ. 3,0 0,1 1,3 1,3 

ʉʚʦʙʦʜʥʦʛʦ ʛʘʟʘ ʥʘ ʧʨʠʝʤʝ ʚ ʥʘʩʦʩ, % 70 25 10 40 

ɺʷʟʢʦʩʪʴ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʩʉʪ. 4000 1000 2000 4000 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʩʪʘ, Áʉ 90 150 100 100 

 
ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʪʘʙʣʠʮʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʘʥʦʚʦʢ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʧʦʜʘ-

ʯʝʡ 15 ʤ3/ʩʫʪ. ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʦʪʨʝʙʣʷʝʤʘʷ ʫʩʪʘʥʦʚʢʦʡ ɼʨʠʤ ʆʠʣ, ʤʦʱʥʦʩʪʴ ʧʨʠ 
ʧʦʜʲʝʤʝ ʞʠʜʢʦʩʪʠ ʩ 2000 ʤʝʪʨʦʚ, ʚ 4 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʕʎʅ. ʐɻʅ ʠ ʚʦʚʩʝ ʧʦʪʨʝʙʣʷʝʪ ʚ 7 ʨʘʟ ʙʦʣʴʰʝ. 
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XXXV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʀ ʜʘʞʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʚʠʥʪʦʚʳʝ ʥʘʩʦʩʳ ʫʩʪʫʧʘʶʪ ʚ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʝ [2]. 
ʅʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʠʭ ʥʘʩʦʩʦʚ ʥʝ ʪʦʣʴʢʦ ʚ ʤʘʣʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʠ ʚʳʩʦʢʦʤ ʂʇɼ. ʀʟ ʚʪʦʨʦʡ ʪʘʙ-

ʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ɼʨʠʤ ʆʠʣ ʥʘʠʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥ ʚʣʠʷʥʠʶ ʦʩʣʦʞʥʷʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʇʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʘʩʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ɼʨʠʤ ʆʠʣ ʟʘʤʝʪʥʦ ʚʳʠʛʨʳʚʘʝʪ. ʕʪʦ ʜʝ-
ʣʘʝʪ ʫʩʪʘʥʦʚʢʫ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʤʝʥʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʘ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʧʦʜʩʯʝʪʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʫʶ-
ʱʝʛʦ ʬʦʥʜʘ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʟʘʪʨʘʪʘʤ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʜʦʭʦʜʠʪʴ ʜʦ 30% ʦʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 1 ʢɺʪĿʯ ʩʪʦʠʪ 3 ʨʫʙ., ʪʦʛʜʘ ʝʩʣʠ ʜʘʥʥʘʷ 
ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʩʢʚʘʞʠʥʘʭ ʩ ʜʝʙʠʪʦʤ 15 ʤ3/ʩʫʪ ʩ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 2 000 ʤ ʤʦʞ-
ʥʦ ʧʦʩʯʠʪʘʪʴ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʜʦʙʳʯʫ 1 ʤ3/ʩʫʪ. ʞʠʜʢʦʩʪʠ (ʪʘʙʣ. 3). 

 
ʋʙʚʤʡʯʙ 3 

ʖʣʧʦʧʥʡʰʞʪʣʙʸ ʶʭʭʞʣʫʡʛʦʧʪʫʵ ʨʩʞʝʤʙʜʙʞʥʧʢ ʫʞʮʦʧʤʧʜʡʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʥʘʩʦʩʘ 

ʇʦʪʨʝʙʣʷʝʤʘʷ 
ʤʦʱʥʦʩʪʴ, ʢɺʪĿʯ 

ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 
ʧʦʜʲʝʤ 1 ʤ3 ʞʠʜʢʦʩʪʠ ʚ 
ʩʫʪ. ʠʟ 1 ʩʢʚʘʞʠʥʳ, ʨʫʙ. 

ɿʘʪʨʘʪʳ ʥʘ 
ʧʦʜʲʝʤ 1 
ʤ3, % 

ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 
ʧʨʠ ʧʦʜʲʝʤʝ  
15 ʤ3/ʩʫʪ. ʥʘ 1000 
ʩʢʚʘʞʠʥʘʭ ʟʘ ʛʦʜ, 
ʪʳʩ.ʨʫʙ. 

ʕʎʅ 23 110 434% 604 440 

ʐɻʅ 37 178 698% 972 360 

DreamOil 5,3 25 100% 139 284 

ʋʕɺʅ 13 62 245% 341 640 

 

 
ʉʡʪ. 3. ʖʣʧʦʧʥʡʰʞʪʣʙʸ ʶʭʭʞʣʫʡʛʦʧʪʫʵ ʨʩʞʝʤʙʜʙʞʥʧʢ ʫʞʮʦʧʤʧʜʡʡ 

 
ʂʘʢ ʤʳ ʚʠʜʠʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʟʘʤʝʥʳ ʥʘʩʦʩʘ ʕʎʅ ʥʘ Dream Oil ʥʘ ʦʜʥʦʡ ʩʢʚʘʞʠʥʝ 

ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʟʘ ʛʦʜ ʦʢʦʣʦ 200 ʪʳʩʷʯ ʨʫʙʣʝʡ. ʕʬʬʝʢʪ ʦʪ ʟʘʤʝ-
ʥʳ ʐɻʅ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʥʫʰʠʪʝʣʴʥʳʡ: ʵʢʦʥʦʤʠʷ ʚ ʨʘʡʦʥʝ 850 ʪʳʩʷʯ. ʊʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦ-
ʣʦʛʠʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʫʩʪʨʦʡʩʪʚʘ ʥʝʬʪʷʥʦʡ ʩʢʚʘʞʠʥʳ ʧʦʜ ʧʨʝʜʣʘʛʘʝʤʫʶ ʪʝʭʥʦʣʦʛʠʶ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʟʘʪʨʘʪ ʥʘ ʧʦʢʫʧʢʫ ʧʦʚʳʰʘʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʝʞʝʤʝʩʷʯʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ. 
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ɺ ʅɻɼʋ çʉʫʨʛʫʪʥʝʬʪʴè ʫʞʝ ʠʤʝʝʪʩʷ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɺ 2016 ʥʘʩʦʩʥʘʷ ʫʩʪʘ-
ʥʦʚʢʘ ɼʨʠʤ ʆʠʣ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʘʚʦʜʘ-ʠʟʛʦʪʦʚʠʪʝʣʷ ʙʳʣʘ ʚʧʝʨʚʳʝ ʩʤʦʥʪʠʨʦʚʘʥʘ ʥʘ 
ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ɺʦʩʪʦʯʥʦ-ʉʫʨʛʫʪʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʟʘʧʫʱʝʥʘ ʚ ʨʘʙʦʪʫ, ʥʦ ʩʧʫʩʪʷ 6 ʯʘʩʦʚ ʧʦʜʘʯʘ 
ʧʨʝʢʨʘʪʠʣʘʩʴ. ʇʨʠʯʠʥʦʡ ʦʪʢʘʟʘ ʩʪʘʣ ʨʘʟʨʳʚ ʰʣʘʥʛʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʛʠʜʨʦʫʟʣʘ ʫʩʪʘʥʦʚʢʠ, ʚ ʨʝʟʫʣʴ-
ʪʘʪʝ ʯʝʛʦ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʥʫʪʨʠ ʫʩʪʘʥʦʚʢʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʨʘʟʛʝʨʤʝʪʠʟʘ-
ʮʠʷ ʚʩʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʦʚʪʦʨʥʳʡ ʧʨʦʙʥʳʡ ʟʘʧʫʩʢ ʫʩʪʘʥʦʚʢʠ ʚ ʬʝʚʨʘʣʝ 2017-ʛʦ ʪʘʢʞʝ ʥʝ 
ʧʨʠʚʝʣ ʢ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʝ, ʥʦ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʢʦʥʩʪʨʫʢʮʠʠ ï ʟʘʙʠʣʘʩʴ ʧʨʠ-
ʝʤʥʘʷ ʩʝʪʢʘ ʥʘʩʦʩʥʦʛʦ ʤʦʜʫʣʷ. ʀʟʛʦʪʦʚʠʪʝʣʶ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʜʦʨʘʙʦʪʘʪʴ ʠ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ 
ʫʩʪʘʥʦʚʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʤʳʩʣʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʣʠʩʴ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ ʧʦ ʩʝʡ 
ʜʝʥʴ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʨʦʤʳʩʣʦʚʦʛʦ ʦʧʳʪʘ ʧʦʢʘ ʥʝ 
ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʚʳʚʦʜʳ ʦ ʙʝʟʫʩʣʦʚʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʠ 
ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ, ɼʨʠʤ ʆʠʣ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʤʝʣʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʩ ʦʱʫ-
ʪʠʤʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ɽʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘʷʚʣʝʥʥʳʝ ʟʘʚʦʜʦʤ-ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʚ ʣʘ-
ʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ, ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʧʝʨʚʳʤ ʧʨʦʤʳʩʣʦʚʳʤ ʦʧʳʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʳʤ ʠʥ-
ʪʝʨʝʩʦʤ ʢ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʢʦʤʧʘʥʠʡ ʜʘʶʪ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʧʦ-
ʣʘʛʘʪʴ, ʯʪʦ ʪʘʢʠʝ ʫʩʪʘʥʦʚʢʠ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ. ɺʝʜʴ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦ-
ʮʝʩʩʦʚ ʥʝʬʪʝʜʦʙʳʯʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 
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ʩʪʫʜʝʥʪ 
ʌɻɹʆʋ ɺʆ çʀʨʢʫʪʩʢʠʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ɸ. ɽʞʝʚʩʢʦʛʦè 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʱʠʡ ʦʙʟʦʨ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʨʘʟʨʘʙʦʪʢʫ 
ʠ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʤʠʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʤʧʘʥʠʠ 
çʈʦʩʘʪʦʤè ʫʣʫʯʰʘʶʱʫʶ ʘʪʦʤʥʫʶ ʵʥʝʨʛʝʪʠʢʫ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠ ʙʦʣʝʝ ʤʦʱʥʳʭ ɸʕʉ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɸʕʉ, ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʨʝʘʢʪʦʨ, ʦʪʨʘʩʣʴ, ʈʦʩʩʠʷ, ʩʪʨʘʥʘ, ʤʦʱʥʦʩʪʴ. 
 

RUSSIAN NUCLEAR POWER INDUSTRY 
 

Aksenov Mikhail Dmitrievich 
 

ɹnnotation: the article offers a general overview of nuclear energy in Russia, including the development and 
creation of a project for the peaceful use of nuclear energy. Particular attention is paid to çʈʦʩʘʪʦʤè, which 
improves nuclear energy by creating new and more powerful nuclear power plants in the country, as well as an 
advantage over other states in this industry. 
Key words: nuclear power plants, nuclear energy, power station, reactor, industry, Russia, country, power. 

 
ɸʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚ ʤʠʨʝ. ʈʦʩʩʠʷ ʥʘ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʠʤʝʝʪ ʚʝʜʫʱʫʶ ʘʪʦʤʥʫʶ ʵʥʝʨʛʝʪʠʢʫ ʠ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʩʬʝʨʝ. 
ʇʦʧʳʪʢʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʘʚʣʷʝʤʫʶ ʷʜʝʨʥʫʶ ʨʝʘʢʮʠʶ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʥʘʯʘ-

ʣʠʩʴ ʚ 1940-ʭ ʛʦʜʘʭ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʘʥʘʭ. ɺ ʉʉʉʈ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 40-ʭ ʛʛ., ʝʱʸ ʜʦ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ 
ʧʦ ʩʦʟʜʘʥʠʶ ʧʝʨʚʦʡ ʩʦʚʝʪʩʢʦʡ ʘʪʦʤʥʦʡ ʙʦʤʙʳ (ʝʸ ʠʩʧʳʪʘʥʠʝ ʩʦʩʪʦʷʣʦʩʴ 29 ʘʚʛʫʩʪʘ 1949 ʛʦʜʘ), ʩʦʚʝʪ-
ʩʢʠʝ ʫʯʸʥʳʝ ʧʨʠʩʪʫʧʠʣʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʝʨʚʳʭ ʧʨʦʝʢʪʦʚ ʤʠʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ, ʛʣʘʚ-
ʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʩʪʘʣʘ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ. ɺ 1948 ʛʦʜʫ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʀ. ɺ. ʂʫʨʯʘʪʦʚʘ ʠ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʠʝʤ ɺʂʇ (ʙ) ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʥʘʯʘʣʠʩʴ ʧʝʨʚʳʝ ʨʘʙʦʪʳ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝ-
ʥʝʥʠʶ ʵʥʝʨʛʠʠ ʘʪʦʤʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. [1] 

ʇʝʨʚʦʡ ʚ ʤʠʨʝ ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ, ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ ʦʙʱʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ, ʩʪʘʣʘ ʆʙ-
ʥʠʥʩʢʘʷ ɸʕʉ ʤʦʱʥʦʩʪʴʶ 5 ʄɺʪ ʟʘʧʫʱʝʥʥʘʷ 27 ʠʶʥʷ 1954 ʛʦʜʘ. (ʈʠʩ.1) 

ʇʦʩʣʝ ʫʜʘʯʥʦʛʦ ʟʘʧʫʩʢʘ ʩʪʘʥʮʠʠ, ʥʘʯʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʪʦʤʥʦʡ ʩʪʘʥʮʠʠ ʚ ʛʦ-
ʨʦʜʝ ʉʝʚʝʨʩʢ ʤʦʱʥʦʩʪʴ 100 ʄɺʪ, ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʤʦʱʥʦʩʪʴ ʙʳʣʘ ʜʦʚʝʜʝʥʘ ʜʦ 600 ʄɺʪ. ɺʩʝʛʦ ʚ ʩʦʚʝʪ-
ʩʢʦʤ ʩʦʶʟʝ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 16 ɸʕʉ, ʥʦ ʥʝ ʚʩʝ ʩʪʘʥʮʠʠ ʨʘʙʦʪʘʶʪ ʧʦ ʩʝʡ ʜʝʥʴ. ʕʉ ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʚʳ-
ʚʝʜʝʥʳ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʳʣʠ ʟʘʢʨʳʪʳ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ.  

1. ɸʚʘʨʠʷ ʥʘ ɸʕʉ. 
2. ʉʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʪʘʥʮʠʠ. 
3. ɺʚʝʜʝʥʠʝ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʢʪʦʨʦʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 
ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ɸʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʟʘʤʝʜʣʠʣʘ ʩʚʦʡ ʪʝʤʧ ʨʘʟʚʠʪʠʷ, ʠ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʵʪʦʡ 

ʩʬʝʨʝ ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴ ʪʘʢʠʝ ʩʪʨʘʥʳ ʢʘʢ: ʉʐɸ ʠ ʌʨʘʥʮʠʷ. 
ʅʦ 2007 ʛʦʜʫ ʤʠʥʠʩʪʝʨʩʪʚʦ ʧʦ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʩʦʟʜʘʣʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʢʦʨʧʦʨʘʮʠʶ çʈʦʩʘ-

ʪʦʤè, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʚʩʝ ʧʨʝʜʧʨʠʷʪʠʷ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ. ɺʢʣʶʯʘʶʱʝʝ ʛʨʘʞʜʘʥʩʢʠʝ ʘʪʦʤ-
ʥʳʝ ʢʦʤʧʘʥʠʠ ʈʦʩʩʠʠ, ʧʨʝʜʧʨʠʷʪʠʷ ʷʜʝʨʥʦʛʦ ʦʨʫʞʝʡʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʨʛʘ-
ʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʘʪʦʤʥʳʡ ʣʝʜʦʢʦʣʴʥʳʡ ʬʣʦʪ. [3]. ʏʪʦ ʜʘʣʦ ʙʳʩʪʨʳʡ ʪʝʤʧ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ɸʪʦʤʥʦʡ 
ʵʥʝʨʛʝʪʠʢʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 
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ʉʡʪ. 1. ʇʚʦʡʦʪʣʙʸ ɹʖʊ 

 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 11 ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʵʢʩ-

ʧʣʫʘʪʠʨʫʝʪʩʷ 38 ʵʥʝʨʛʦʙʣʦʢʦʚ ʦʙʱʝʡ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ~30 ɻɺʪ. [2] 
1. ɹʘʣʘʢʦʚʩʢʘʷ ɸʕʉ 
2. ɹʝʣʦʷʨʩʢʘʷ ɸʕʉ 
3. ɹʠʣʠʙʠʥʩʢʘʷ ɸʕʉ 
4. ʂʘʣʠʥʠʥʩʢʘʷ ɸʕʉ 
5. ʂʦʣʴʩʢʘʷ ɸʕʉ 
6. ʂʫʨʩʢʘʷ ɸʕʉ 
7. ʃʝʥʠʥʛʨʘʜʩʢʘʷ ɸʕʉ 
8. ʅʦʚʦʚʦʨʦʥʝʞʩʢʘʷ ɸʕʉ 
9. ʈʦʩʪʦʚʩʢʘʷ ɸʕʉ 
10. ʉʤʦʣʝʥʩʢʘʷ ɸʕʉ 
11. ɻʅʎ ʅʀʀɸʈ 
ʅʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪ 3 ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʨʝʘʢʪʦʨʦʚ: ɺɺʕʈ (ʚʦʜʦ-ʚʦʜʷʥʦʡ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʡ ʨʝʘʢʪʦʨ), ʈɹʄʂ (ʨʝʘʢʪʦʨ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʢʘʥʘʣʴʥʳʡ), ɹʅ (ʨʝʘʢʪʦʨ ʥʘ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʘʭ). 
ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʩʪʨʘʥʦʡ, ʛʜʝ ʜʝʡʩʪʚʫʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʝʘʢʪʦʨʳ ʥʘ ʙʳʩʪʨʳʭ 

ʥʝʡʪʨʦʥʘʭ (ɹʅ-600 ʠ ɹʅ-800). ɼʘʥʥʳʝ ʨʝʘʢʪʦʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ɹʝʣʦʷʨʩʢʦʡ ɸʕʉ. 
ɿʘ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ çʈʦʩʘʪʦʤè ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʥʦʚʳʝ ʩʪʘʥʮʠʠ, ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʥʦʚʳʝ ʨʝʘʢʪʦʨʳ. ʇʦʩʪʨʦʝʥʘ ʠ ʩʜʘʥʘ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ 22.05.2020 ʛ.  ʧʣʘʚʫʯʘʷ ʘʪʦʤʥʘʷ 
ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʷ çʇɸʊʕʉè (ʈʠʩ.2), ʷʚʣʷʶʱʘʷʩʷ ʟʘʤʝʥʦʡ ʜʝʡʩʪʚʫʶʱʝʡ ɹʠʣʠʙʠʥʩʢʦʡ ɸʕʉ ʜʣʷ 
ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʨʝʛʠʦʥʘ. 

ʈʦʩʩʠʡʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʘʥʠʝʡ çʈʦʩʘʪʦʤè, ʚʳʩʦʢʦ ʮʝ-
ʥʷʪʩʷ ʟʘ ʨʫʙʝʞʦʤ ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫ ʥʘʩ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ. ɿʘʨʫʙʝʞʥʳʤ ʧʘʨʪʥʝʨʘʤ ʈʦʩʩʠʷ ʦʢʘʟʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ 
ʫʩʣʫʛ, ʢʘʩʘʶʱʠʭʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʠʪʩʷ:  

¶ ʚʦʟʚʝʜʝʥʠʝ ʘʪʦʤʥʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ ʩ ʫʯʝʪʦʤ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

¶ ʧʦʩʪʘʚʢʘ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ; 

¶ ʚʳʚʦʜ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

¶ ʧʦʜʛʦʪʦʚʢʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʘʜʨʦʚ; 

¶ ʧʦʤʦʱʴ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʠ ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʳ. 
 



38 ǪǲǶǷǟǾ ǬǟǲǶǬǟǾ ǰǱǟǱǻǾ 0.0. 
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ʉʡʪ. 2. ʨʤʙʛʬʰʙʸ ʙʫʧʥʦʙʸ ʫʞʨʤʧʶʤʞʣʫʩʧʪʫʙʦʯʡʸ çʈɹʋʖʊè 

 
ʈʦʩʩʠʷ ʩʪʨʦʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʦʙʣʦʢʦʚ ʟʘ ʛʨʘʥʠʮʝʡ. ʋʩʧʝʰʥʦ ʙʳʣʠ ʪʘʢʠʝ ʧʨʦʝʢʪʳ, ʢʘʢ 

çɹʫʰʝʨè ʠʣʠ çʂʫʜʘʥʢʫʣʘʤè, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʠʨʘʥʩʢʦʡ ʠ ʠʥʜʠʡʩʢʦʡ ɸʕʉ. ʇʦʟʚʦʣʠʚʰʠʝ ʩʦʟʜʘʚʘʪʴ ʯʠ-
ʩʪʳʝ, ʙʝʟʦʧʘʩʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. [4] 

ʈʦʩʩʠʷ ʠʤʝʝʪ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʜʘʝʪ ʝʡ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ, 
ʪʘʢ ʢʘʢ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʚʝʩʴ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʜʦʙʳʯʠ ʪʦʧʣʠʚʘ ʜʦ ʝʝ ʧʝʨʝʜʘʯʠ.  

ɹʳʩʪʨʳʡ ʨʦʩʪ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʦʙʷʟʘʥ ʚʝʨʪʠʢʘʣʴʥʦ-ʠʥʪʝʛʨʠʨʫʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʧʘ-
ʥʠʠ. çʈʦʩʘʪʦʤè ʵʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʚ ʛʣʘʚʥʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʦʪʨʝʙʥʦʩʪʠ 
ʩʪʨʘʥʳ. ɻʦʚʦʨʷ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʮʝʣʠ ʜʣʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ʨʦʩʩʠʡʩʢʦʡ ʦʪʨʘʩʣʠ ʫʪʚʝʨʞʜʘʶʪ ʧʨʝ-
ʟʠʜʝʥʪ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ. ɽʩʣʠ ʜʘʞʝ ʦʥʠ ʥʝ ʧʝʨʩʧʝʢʪʠʚʥʳ, ʥʦ ʟʥʘʯʠʤʳ ʜʣʷ ʧʣʘʥʦʚ ʈʦʩʩʠʠ ʦʥʠ ʙʫʜʫʪ 
ʚʳʧʦʣʥʝʥʳ ʥʝʩʤʦʪʨʷ ʥʠ ʥʘ ʯʪʦ, ʥʠʯʝʛʦ ʧʦʜʦʙʥʦʛʦ ʟʘʧʘʜʥʳʝ ʢʦʥʢʫʨʝʥʪʳ ʯʘʩʪʥʠʢʠ ʩʜʝʣʘʪʴ ʥʝ ʚ ʩʦʩʪʦʷ-
ʥʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʢʦʧʠʨʦʚʘʚʰʠʡ ʵʪʦʪ ʧʦʜʭʦʜ - ʂʠʪʘʷ.  

ʈʦʩʩʠʡʩʢʘʷ ʦʪʨʘʩʣʴ ʟʘʨʘʥʝʝ ʥʘʯʘʣʘ ʚʳʭʦʜʠʪʴ ʥʘ ʜʨʫʛʠʝ ʨʳʥʢʠ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʧʣʘʚʫʯʠʝ ɸʕʉ, ʢʦ-
ʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʫ ʦʩʪʨʦʚʥʳʭ ʩʪʨʘʥ. ɻʣʘʚʥʳʡ ʩʤʳʩʣ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ ʩʦ-
ʩʪʦʠʪ ʚ ʝʝ ʧʨʠʫʤʥʦʞʝʥʠʠ, ʛʜʝ ʚʝʜʫʱʘʷ ʥʘʨʘʚʥʝ ʩ ʚʦʝʥʥʦʡ ʠ IT-ʩʬʝʨʦʡ ʠʥʜʫʩʪʨʠʠ ʪʷʥʝʪ ʟʘ ʩʦʙʦʡ ʤʥʦ-
ʛʠʝ ʜʨʫʛʠʝ ʩʝʢʪʦʨʘ. 
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ǫǭǣǤǪǧǯǭǡǟǬǧǾ ǧǬǳǭǯǫǟǵǧǭǬǬǺǴ 
ǰǧǰǱǤǫ 

ǫǿȉǿȏȄȌȉȍ ǟȌȑȍȌ ǟȊȄȉȐȄȄȁȇȖ 
ʄʘʛʠʩʪʨʘʥʪ 

ʉʝʚʝʨʥʳʡ ɸʨʢʪʠʯʝʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘ-
ʥʸʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ, ʘʣʛʦʨʠʪʤʦʚ 
ʠʣʠ ʞʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʷʟʚʠʤʳʭ ʤʝʩʪ. ʊʘʢʞʝ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚʦʧʨʦʩʘ ʦʙ ʦʙʥʦʚʣʝʥʠʠ ʢʦʥʬʠʛʫʨʘ-
ʮʠʠ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ 
ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ ʢʘʢʠʝ ʘʩʧʝʢʪʳ ʪʨʝʙʫʶʪ ʠʟʤʝʥʝʥʠʡ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʤʝʶʪ 
ʩʚʦʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʪʘʢ ʢʘʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʝʥʷʝʪʩʷ ʠ ʚʳʙʦʨ 
ʢʦʥʢʨʝʪʥʳʭ ʤʝʪʦʜʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʥʪʝʛʨʘʮʠʷ, ʧʨʦʮʝʩʩ, ʧʨʦʝʢʪ, ʦʧʪʠʤʠʟʘʮʠʷ. 
 

MATHEMATICAL METHODS FOR MODELING INFORMATION SYSTEMS 
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Abstract: Mathematical methods of system modeling are one of the most common ways to represent the work 
of an existing system at developing methods, algorithms, or when identifying vulnerabilities. Also, if you have a 
question about updating the configuration or need to improve system performance, mathematical modeling 
helps you clearly see which aspects require changes. Mathematical modeling methods have their own 
classification, because from the choice of specific methods depend changes on the field of application of 
modeling. 
Key words: modeling, integration, process, project, optimization. 

 
ɹʦʙʤʡʫʡʰʞʪʣʡʞ ʥʞʫʧʝʴ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠʟ ʩʠʤ-

ʚʦʣʦʚ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʫʶ-ʪʦ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʠʣʠ ʚ ʩʣʫʯʘʝ ʧʦ-
ʠʩʢʘ ʦʪʜʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʚʳʷʚʣʝʥʠʠ ʪʝʥʜʝʥʮʠʠ ʧʨʠʤʝʥʷʶʪ ʥʘʙʦʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʙʣʘʛʦʜʘ-
ʨʷ ʢʦʪʦʨʳʤ ʧʦʣʫʯʘʶʪ ʠʩʢʦʤʦʝ ʨʝʰʝʥʠʝ. [1] 

 ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 
ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʫʯʸʥʦʤʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦ-
ʜʝʣʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʠʩʢʘ ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʠʣʠ ʚʳʭʦʜʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʘʢʦʛʦ-ʪʦ ʧʨʦʝʢʪʘ. 
ʊʘʢʞʝ ʢ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʯʠʩʣʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʜʘʥʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʣʫʯʘʝ ʫʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʜʭʦʜʷ-
ʱʝʡ ʟʘʜʘʯʠ ï ʨʝʟʫʣʴʪʘʪʳ ʧʦʷʚʣʷʶʪʩʷ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʠ ʩʪʘʥʦʚʠʪʩʷ ʷʚʥʦ ʚʠʜʥʦ ʢʘ-
ʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ, ʢʘʢʠʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʢʘʢʠʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 
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ʅʦ ʠ ʥʝʜʦʩʪʘʪʢʠ ʫ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ: ʧʨʠʭʦʜʠʪʩʷ ʦʧʫʩʢʘʪʴ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ 
ʨʝʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʨʝʜʧʦʣʘʛʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʙʣʠʞʝʥʥʦʡ ʠʥʬʦʨʤʘ-
ʮʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢ ʩʦʟʜʘʥʠʶ ʥʝʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ. ʊʘʢʞʝ ʚ ʜʘʣʴʥʝʡ-
ʰʝʤ ʧʨʠ ʧʦʠʩʢʝ ʦʪʚʝʪʘ ʦʪ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʢʠʭ-
ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝʨʘʟʨʝʰʠʤʦʝ ʫʨʘʚʥʝʥʠʝ ʠʣʠ ʯʨʝʟʤʝʨʥʦ ʩʣʦʞʥʘʷ ʘʥʘʣʠ-
ʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʯʪʦ ʩʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʘʪʴ ʚʳʭʦʜ ʠʟ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ. 

ʊʘʢʞʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʧʦʜʛʨʫʧʧʳ: 
 ʵʚʨʠʩʪʠʯʝʩʢʠʝ; 
 ʧʨʠʙʣʠʞʸʥʥʳʝ; 
 ʪʦʯʥʳʝ. 
ʐʡʪʤʞʦʦʴʞ ʥʞʫʧʝʴ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʘʢʠʭ-ʪʦ ʦʧʝʨʘʮʠʡ ʠ ʜʝʡ-

ʩʪʚʠʡ ʚ ʚʠʜʝ ʯʠʩʝʣ, ʧʦʜʤʝʥʫ ʦʜʥʠʭ ʥʝ ʯʠʩʣʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʯʠʩʣʝʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʠ 
ʨʘʩʩʫʞʜʝʥʠʷʭ ʥʘʜ ʢʘʢʠʤ-ʪʦ ʷʚʣʝʥʠʝʤ ʚ ʝʛʦ ʦʧʠʩʘʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʥʪʝʛʨʘʣʳ, ʩʪʨʝʤʷʱʠʝʩʷ ʢ ʙʝʩʢʦ-
ʥʝʯʥʦʩʪʠ ï ʪʦ ʧʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʡ ʧʨʝʜʝʣ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝʤ 
ʢʘʢʦʛʦ-ʪʦ ʢʦʥʢʨʝʪʥʦʛʦ ʯʠʩʣʘ, ʯʪʦʙʳ ʧʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ ʠʤʝʣʘ ʷʚʥʳʡ ʜʠʘʧʘʟʦʥ ʧʦʩʪʨʦʝʥʠʷ. [2] ɽʩʣʠ ʞʝ 
ʢʘʢʘʷ-ʪʦ ʩʪʨʫʢʪʫʨʘ ʜʘʚʘʣʘ ʧʨʠ ʩʚʦʸʤ ʦʧʠʩʘʥʠʠ ʙʝʩʢʦʥʝʯʥʫʶ ʩʫʤʤʫ ï ʪʦ ʦʧʷʪʴ ʞʝ ʜʘʥʥʘʷ ʩʫʤʤʘ ʟʘʤʝ-
ʥʷʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʝ ʯʠʩʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʴʟʦʚʘ-
ʪʝʣʴ ʧʦʣʫʯʘʝʪ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʷʚʣʷʪʴ ʩʚʦʡʩʪʚʘ ʠʩʩʣʝʜʫʝ-
ʤʳʭ ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʞʝ ʥʘʙʦʨ ʪʘʙʣʠʮ, ʟʥʘʯʝʥʠʷʤʠ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʣʫʯʘ-
ʝʤʳʝ ʠʣʠ ʞʝ ʩʯʠʪʳʚʘʝʤʳʝ ʩ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ. 

ʊʘʢʞʝ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʯʝʪʳʨʝ ʧʨʠʥʮʠʧʘ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʪʠʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʩ-
ʩʤʦʪʨʠʤ ʠʭ ʥʝʤʥʦʛʦ ʧʦʜʨʦʙʥʝʝ. 

ʀʥʪʝʛʨʘʮʠʷ ï ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʫʞʝ ʘʚʪʦʤʘʪʠʟʠ-
ʨʦʚʘʥʥʳʤʠ, ʜʣʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʘʥʦ ʢʦʥʢʨʝʪʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʅʘʧʨʠʤʝʨ, 
ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʚʪʦʤʦʙʠʣʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʥʝʯʥʦʡ ʤʦʜʝʣʠ ʥʘ ʠʤʝʶʱʠʭʩʷ 
ʜʘʥʥʳʭ ʠ ʥʘʙʦʨʝ ʧʨʘʚʠʣ. ʇʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʙʘʚʠʪʴ ʚ ʜʘʥʥʫʶ ʤʦʜʝʣʴ ʢʘʢʠʝ-ʪʦ ʯʠʩ-
ʣʝʥʥʳʝ ʤʝʪʦʜʳ ʦʯʝʥʴ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʦʜʥʦʨʦʜʥʦʩʪʴ ʵʪʦʛʦ ʥʘʙʦʨʘ ʧʨʘʚʠʣ, ʠʙʦ ʧʨʠ ʨʘʩʭʦʞʜʝʥʠʠ 
ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ï ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ ʥʝ ʙʫʜʫʪ ʧʨʠʚʥʦʩʠʪʴ ʥʠʢʘʢʦʡ ʨʝ-
ʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. ʀʤʝʥʥʦ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʠʥʪʝʛʨʘʮʠʠ: ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ 
ʙʳʪʴ ʠʥʪʝʛʨʠʨʫʝʤʳʤ. [3] 

ɺʪʦʨʳʤ ʧʨʠʥʮʠʧʦʤ ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ. ʉʘʤʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʦʚʘ ʢʦʨʨʝʣʷʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
ʧʦʜ ʩʦʙʦʡ ʥʝʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʚʟʘʠʤʦʩʚʷʟʴ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʭʦʞʠʭ ʧʨʦʷʚʣʝʥʠʡ. ɻʦʚʦʨʷ ʞʝ ʧʨʦ ʯʠʩʣʝʥ-
ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʩʦʛʣʘʩʥʳ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʪʦʣʴʢʦ 
ʦʜʥʠʤʠ ʢʦʥʝʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʧʠʩʘʪʴ ʣʶʙʦʝ ʷʚʣʝʥʠʝ, ʤʥʦʛʠʝ ʧʨʦʜʦʣʞʘʶʪ 
ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʬʠʟʠʯʝʩʢʠʭ ʷʚʥʳʭ ʪʝʩʪʦʚ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʯʪʦʙʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ 
ʤʦʞʥʦ ʙʳʣʦ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʧʦʩʪʨʦʝʥʥʦʡ, ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʧʦʣ-
ʥʦʩʪʴʶ, ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴʩʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʧʦʣʥʦʮʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-
ʪʦʚ, ʠ ʧʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʙʦʣʝʝ ʮʝʣʴʥʦʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʨʝʪʴʝʛʦ ʧʨʠʥʮʠʧʘ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʦʪʢʨʳʪʦʩʪʴ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʥʩʪʨʫ-
ʤʝʥʪʘ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʯʠʩʣʝʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʚʘʞʥʦ ʧʦʤʥʠʪʴ ʧʨʦ ʪʦ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʦʜʠʥ 
ʦʪʜʝʣʴʥʳʭ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʙʫʜʝʪ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʤ, ʠ ʦʯʝʥʴ ʨʝʜʢʦ ʭʚʘʪʘʝʪ ʬʫʥʢʮʠʦʥʘʣʘ 
ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʚʩʝʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʢʦʤʦʛʦ 
ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʧʨʠʥʮʠʧ ʦʪʢʨʳʪʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʪʘʢʦʡ ʤʦʜʝʣʠ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʙʘʟʠʩʘ ʜʣʷ 
ʙʫʜʫʱʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ: ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʤʦʜʫʣʝʡ ʤʦʞʥʦ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴ ʧʨʦ-
ʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʫʥʠʢʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʀ ʯʝʪʚʸʨʪʳʤ ʧʨʠʥʮʠʧʦʤ ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
ʩʚʦʝʛʦ ʨʦʜʘ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʦʟʜʘʚʘʝʤʦʡ ʤʝʪʦʜʠʢʠ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠʣʠ ʞʝ ʘʣʛʦʨʠʪʤʘ, ʯʪʦʙʳ ʝʛʦ 
ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʤʝʥʷʪʴ ʚ ʣʶʙʦʡ ʩʬʝʨʝ, ʯʪʦʙʳ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʢʨʘʝʫʛʦʣʴʥʳʝ ʘʩʧʝʢʪʳ ʤʝʪʦʜʘ ʥʝ 
ʙʳʣʠ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʠ ʤʦʞʥʦ ʙʳʣʦ ʣʝʛʢʦ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʦʜʥʦʡ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʢ ʜʨʫʛʦʡ. 

 



ǪǲǶǷǟǾ ǬǟǲǶǬǟǾ ǰǱǟǱǻǾ 0020 41 

 

www.naukaip.ru 

ɻʞʩʧʸʫʦʧʪʫʦʧ-ʪʫʙʫʡʪʫʡʰʞʪʣʡʞ ʥʞʫʧʝʴ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʜʦʚʦʣʴʥʦ 
ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʢʦʛʦ-ʪʦ ʧʨʦʮʝʩʩʘ, ʚ ʩʚʦʸʤ ʦʩʥʦʚʥʦʤ ʢʣʶʯʝ 
ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʩʪʘʣʠ ʜʦʚʦʣʴʥʦ ʧʦʧʫʣʷʨʥʳʤʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʬʝʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɹʣʘ-
ʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʤʦʱʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʣʶʜʠ ʩʤʦʛʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʦʡ ʤʝʪʦʜ ʢʘʢ ʛʝ-
ʥʝʨʠʨʦʚʘʥʠʝ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. ɺʦʧʨʦʩ ʣʠʰʴ ʚʦʟʥʠʢ ʚ ʪʦʤ, ʢʘʢ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʪʘʢʦʡ ʤʝʪʦʜ ʚ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʠ? 

ɺʦ ʤʥʦʛʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʤʘʪʝʤʘʪʠʯʝ-
ʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʤʠʥʫʩ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʜʦ ʧʣʶʩ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʠ ʤʦʞʥʦ ʟʘʷʚʣʷʪʴ, 
ʯʪʦ ʪʘʢʠʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʩʣʫʯʘʡʥʳʤʠ. ʅʦ ʝʩʣʠ ʞʝ ʧʨʦʚʝʩʪʠ ʟʘʤʝʥʫ ʪʘʢʠʭ ʟʥʘʯʝʥʠʡ ʫʩʨʝʜʥʸʥʥʳʤʠ ʠʣʠ 
ʢʘʢ ʠʭ ʥʘʟʳʚʘʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʞʠʜʘʥʠʷʤʠ, ʪʦ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʚʝʩʪʠ ʟʘʜʘʯʫ ʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦ-
ʩʪʠ ʠ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʝʱʸ ʢʘʢʠʤ-ʪʦ ʤʝʪʦʜʦʤ. ʀʤʝʥʥʦ ʧʨʦʮʝʩʩ ʧʨʠʚʝʜʝʥʠʷ ʥʝʜʝ-
ʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʟʘʜʘʯʠ ʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʠ ʧʨʠʥʷʪʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʚʝʨʦʷʪʥʦʩʪʥʦ-
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. [4] 

ɻʝʥʝʨʘʪʦʨʳ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʩ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʚʳʩʪʨʘʠʚʘʪʴ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʝ ʮʝʧʦʯʢʠ ʠʟ ʯʠʩʝʣ, ʠ ʚʳʷʚʣʷʪʴ ʟʘ-
ʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʧʨʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ, ʨʘʩʯʸʪ ʢʦʪʦʨʳʭ ʜʦ ʵʪʦʛʦ ʧʨʠ-
ʚʦʜʠʣ ʣʠʰʴ ʢ ʩʣʫʯʘʡʥʳʭ ʟʥʘʯʝʥʠʷʤ. [5] ʇʦʜʦʙʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 
ʘʙʩʦʣʶʪʥʫʶ ʩʣʫʯʘʡʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʴʥʳʤ ʧʨʠʙʣʠʞʝ-
ʥʠʝʤ ʢ ʤʦʜʝʣʠʨʫʝʤʳʤ ʩʦʙʳʪʠʷʤ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʨʝ-
ʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʳʤʠ, ʚʦʧʨʦʩ ʙʫʜʝʪ ʣʠʰʴ ʚ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʝʜʦʙʨʘʙʦʪʢʝ ʚʭʦʜʥʳʭ 
ʜʘʥʥʳʭ, ʪʘʢ ʢʘʢ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʫʥʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠʟʙʘʚʣʝʥʠʝ ʦʪ 
ʣʶʙʳʭ ʥʫʣʝʚʳʭ ʜʘʥʥʳʭ ʠ ʦʪ ʣʶʙʳʭ ʰʫʤʦʚ, ʚʝʜʴ ʧʦʜʦʙʥʳʝ ʤʦʤʝʥʪʳ ʤʦʛʫʪ ʦʯʝʥʴ ʷʨʢʦ ʧʦʚʣʠʷʪʴ ʥʘ ʨʘ-
ʙʦʪʫ ʛʝʥʝʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. ɻʦʚʦʨʷ ʞʝ ʧʨʦ ʥʝʜʦʩʪʘʪʢʠ ʩʪʦʠʪ ʦʪʤʝʯʘʪʴ, ʯʪʦ ʫ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 
ʠʤʝʶʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ: ʪʘʢ ʢʘʢ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ 
ʩʙʦʨʢʫ ʠ ʘʥʘʣʠʟ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʠ ʜʦʩʪʫʧʥʦʛʦ ʦʙʲʸʤʘ ʜʘʥʥʳʭ, ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʝ ʧʨʝʜ-
ʧʦʣʘʛʘʝʤʳʝ ʧʨʝʜʝʣʳ ʩʦʙʳʪʠʡ, ʘ ʜʘʣʝʝ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʪʱʘʪʝʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ ʵʪʠʭ ʩʘʤʳʭ 
ʜʘʥʥʳʭ, ʯʪʦ ʚ ʩʫʤʤʝ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʝʱʸ ʜʦ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ. 

ʁʥʡʫʙʯʡʧʦʦʴʞ ʥʞʫʧʝʴ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ 
ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʜʣʷ ʵʪʦʛʦ ʝʩʪʴ ʤʥʦʛʦ ʧʨʠʯʠʥ. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʦʟʜʘʥʠʷ ʧʦʜʨʦʙʥʝʡʰʝʛʦ ʦʧʠʩʘʥʠʷ ʢʘʢʦʡ-ʪʦ ʩʠʩʪʝʤʳ, ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʢʘʞʜʦʛʦ ʠʟ 
ʵʣʝʤʝʥʪʦʚ ʵʪʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʤʝʥʥʦ ʥʘʜ ʩʘʤʦʡ ʤʦʜʝʣʴʶ. ʇʦ-
ʜʦʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʨʦʚʦʜʠʤʳʝ ʥʘʜ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ çʠʤʠʪʘʮʠʝʡè 
ʦʪʢʫʜʘ, ʠ ʧʦʰʣʦ ʥʘʟʚʘʥʠʝ ʩʘʤʦʛʦ ʤʝʪʦʜʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʜʘʥʥʦʛʦ 
ʤʝʪʦʜʘ: 

 ʚʳʩʦʢʘʷ ʜʝʪʘʣʠʟʘʮʠʷ (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʜʦʩʪʠʛʘʝʪ 
ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʜʝʣʘ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʝ ʧʦʷʚʣʷʝʪʩʷ ʥʠ ʝʜʠʥʦʛʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 
ʠ ʤʦʜʝʣʴʶ); 

 ʣʶʙʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʠʩʪʝʤʳ; 
 ʛʣʫʙʦʢʠʡ ʦʭʚʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʝʪʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥ-

ʪʦʚ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʦʙʱʝʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʠ ʨʝʰʝʥʠʠ ʩʪʦʨʦʥʥʠʭ ʟʘʜʘʯ); 
 ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʩ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ (ʝʩʣʠ ʩʫʝɦʩʪʚʫʝʪ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʦʧʠʩʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʪʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʧʦʜʨʦʙʥʦ). 
ʅʦ ʝʩʪʴ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʫ ʪʘʢʦʛʦ ʤʝʪʦʜʘ: 

 ʚʳʩʦʢʘʷ ʩʣʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ (ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʪʨʘʪʠʪʴ ʤʥʦ-
ʛʦ ʚʨʝʤʝʥʠ ʥʘ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ); 

 ʥʝʦʙʭʦʜʠʤ ʩʧʝʮʠʘʣʠʩʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦ-
ʜʝʣʠ ʥʫʞʝʥ ʯʝʣʦʚʝʢ, ʨʘʟʙʠʨʘʶʱʠʡʩʷ ʚʩʝʮʝʣʦ ʚ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ ʜʝʪʘʣʷʭ ʦʧʠʩʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ); 

 ʥʠʟʢʘʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ (ʠʟ-ʟʘ ʫʟʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʢʘʞʜʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʠʤʝʪʴ ʧʨʠʤʝʥʝʥʠʝ 
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ʪʦʣʴʢʦ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʠ ʧʝʨʝʥʝʩʪʠ ʝʸ ʚ ʜʨʫʛʫʶ ʩʬʝʨʫ ʙʫʜʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ); 
 ʚʳʩʦʢʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ (ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ 

ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʠʤʠʪʘʮʠʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʧʨʦʮʝʩʩʦʚ ʙʫʜʝʪ 
ʥʫʞʥʦ ʢʘʞʜʳʡ ʨʘʟ ʦʞʠʜʘʪʴ ʜʦʣʛʠʡ ʧʝʨʠʦʜ). 
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ǲǣǩ 71 

ǩǭǬǳǪǧǩǱ ǣǲǴǭǡǬǭǢǭ ǧ ǰǡǤǱǰǩǭǢǭ 
ǭǠǯǟǦǭǡǟǬǧǾ ǡ ǧǰǱǭǯǧǧ ǰǭǡǤǱǰǩǭǨ 
ǯǭǰǰǧǧ 

ǮǿȊǿȋǿȏȖȒȉ ǟȌȌǿ ǡȊǿȃȇȋȇȏȍȁȌǿ* 
ʢ.ʠ.ʥ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 ʌɻɹʋ ʇʆʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʠʣʠʱʝ (ʢʦʣʣʝʜʞ) ʦʣʠʤʧʠʡʩʢʦʛʦ ʨʝʟʝʨʚʘ ʛ. ʀʨʢʫʪʩʢʘè 
 

ɹʦʦʧʫʙʯʡʸ:ɼʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʝ ʚʦʩʧʠʪʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʦʩʣʘʚʥʳʭ ʪʨʘʜʠʮʠʡ ʬʦʨʤʠʨʦʚʘʣʦ ʷʜʨʦ 
ʣʠʯʥʦʩʪʠ, ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʷ ʥʘ ʚʩʝ ʩʪʦʨʦʥʳ ʠ ʬʦʨʤʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʩ ʤʠʨʦʤ. ʇʦʧʳʪʢʘ 
ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʠʩʢʣʶʯʠʪʴ ʜʫʭʦʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʢʘʟʘʣʘʩʴ, ʚ ʢʦ-
ʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʰʠʙʦʯʥʳʤ ʨʝʰʝʥʠʝʤ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ  ʵʪʦʛʦ ʚʦʧʨʦʩʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ:ʇʨʠʥʮʠʧ ʩʚʝʪʩʢʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʦʙʫʯʝʥʠʠ, ɸʥʪʠʨʝʣʠʛʠʦʟʥʘʷ ʢʦʤʠʩʩʠʷ ʎʂ ɺʂʇ(ʙ), 
ʜʠʩʢʫʩʩʠʠ ʦ ʬʘʢʫʣʴʪʘʪʠʚʥʦʤ ʧʨʝʧʦʜʘʚʘʥʠʠ ʧʨʝʜʤʝʪʘ ɿʘʢʦʥ ɹʦʞʠʡ, ʘʥʪʠʨʝʣʠʛʠʦʟʥʳʝ ʢʘʤʧʘʥʠʠ. 

 
CONFLICT OF SPIRITUAL AND SECULAR EDUCATION IN THE HISTORY OF SOVIET RUSSIA 

 
Palamarchuk Anna Vladimirovna 

 
Abstract:Spiritual and moral education based on Orthodox traditions formed the core of the personality, bene-
ficially affecting all aspects and forms of human relationships with the world. The attempt of the Soviet gov-
ernment to exclude the spiritual component from the educational process turned out to be, in the end, a wrong 
decision. Let's look at some historical aspects of this issue. 
Keywords:The principle of secularism in education and training, the anti-Religious Commission of the Central 
Committee of the CPSU (b), discussions about optional teaching of the subject Law of God, anti-religious 
campaigns. 

 
ʅʨʘʚʩʪʚʝʥʥʦʝ  ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʸʞʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʩʪʘʥʦʚʠʪʴʩʷ ʦʜʥʠʤ ʠʟ  ʚʘʞʥʝʡ-

ʰʠʭ ʘʩʧʝʢʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ. ɻʦʩʫʜʘʨʩʪʚʫ ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʛʨʘʤʦʪʥʦʛʦ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ, 
ʣʘʙʠʣʴʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ-ʧʨʦʬʝʩʩʠʦʥʘʣʘ, ʥʦ ʠ ʘʢʪʠʚʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ, ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʤʫ ʥʝ ʙʝʟʨʘʟ-
ʣʠʯʥʦ ʙʫʜʫʱʝʝ  ʆʪʝʯʝʩʪʚʘ. 

ɺʦ ʚʩʝ ʚʨʝʤʝʥʘ ʧʝʜʘʛʦʛʠʢʘ ʟʘʜʘʚʘʣʘʩʴ ʚʦʧʨʦʩʦʤ - ʢʘʢ ʥʘʫʯʠʪʴ ʯʝʣʦʚʝʢʘ ʙʳʪʴ ʥʘʩʪʦʷʱʠʤ ʧʘʪʨʠʦ-
ʪʦʤ ʩʚʦʝʡ ʩʪʨʘʥʳ, ʣʶʙʠʪʴ ʩʚʦʶ ʥʘʮʠʦʥʘʣʴʥʫʶ ʢʫʣʴʪʫʨʫ, ʛʦʨʜʠʪʴʩʷ ʪʨʘʜʠʮʠʷʤʠ ʠ ʧʨʦʰʣʳʤ ʩʚʦʝʛʦ 
ʥʘʨʦʜʘ?  

ɺ ʚʝʯʥʦʤ ʧʦʠʩʢʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ,  ʤʳ ʦʧʠʨʘʝʤʩʷ ʥʘ ʢʫʣʴʪʫʨʥʦ-ʨʝʣʠʛʠʦʟʥʫʶ ʪʨʘʜʠʮʠʶ 
ʚʦʩʧʠʪʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ.  ɼʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʝ ʚʦʩʧʠʪʘʥʠʝ ʚ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ, ʚʩʝʛʜʘ ʦʧʠʨʘʣʦʩʴ ʥʘ 
ʨʝʣʠʛʠʦʟʥʳʝ ʪʨʘʜʠʮʠʠ ʠ ʤʦʨʘʣʴʥʦ-ɻ ʪʠʯʝʩʢʠʝ ʷʟʳʯʝʩʢʠʝ, ʘ ʟʘʪʝʤ ʠ ʧʨʘʚʦʩʣʘʚʥʳʝ ʨʝʣʠʛʠʦʟʥʳʝ ʥʦʨʤʳ 
ʠ  ʬʦʨʤʠʨʦʚʘʣʦ ʩʫʪʴ ʣʠʯʥʦʩʪʠ ʨʦʩʩʠʷʥʠʥʘ, ʚʳʩʪʨʘʠʚʘʷ ʥʨʘʚʩʪʚʝʥʥʫʶ ʧʦʟʠʮʠʶ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʝ-
ʣʦʚʝʢʘ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ, ʠʥʪʝʛʨʠʨʫʷ ʵʪʠʯʝʩʢʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʚ ʩʦʮʠʘʣʴʥʫʶ ʠ ʵʢʦʥʦ-
ʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  

ʇʦʧʳʪʢʘ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʠʩʢʣʶʯʠʪʴ ʨʝʣʠʛʠʦʟʥʫʶ  ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʟ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩ-
ʩʘ, ʠ ʟʘʤʝʥʠʪʴ, ʝʸ ʥʝʢʠʤ çʢʦʜʝʢʩʦʤ ʩʪʨʦʠʪʝʣʷ ʢʦʤʤʫʥʠʟʤʘè - ʦʢʘʟʘʣʘʩʴ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʰʠʙʦʯʥʳʤ 
ʨʝʰʝʥʠʝʤ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ  ʵʪʦʛʦ ʚʦʧʨʦʩʘ. 
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ʇʦʩʣʝ ʧʨʠʭʦʜʘ ʢ ʚʣʘʩʪʠ ʙʦʣʴʰʝʚʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʬʝʨʘ ʮʝʣʠʢʦʤ ʧʝʨʝʰʣʘ ʚ ʚʝʜʝʥʠʝ ʛʦʩʫ-
ʜʘʨʩʪʚʘ, ʈʫʩʩʢʘʷ ʇʨʘʚʦʩʣʘʚʥʘʷ ʎʝʨʢʦʚʴ ʚ 1917ï1923 ʛʛ.  ʬʘʢʪʠʯʝʩʢʠ ʙʳʣʘ ʣʠʰʝʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩ-
ʧʦʣʥʷʪʴ ʩʚʦʡ ʧʘʩʪʳʨʩʢʠʡ ʜʦʣʛ. 

ʇʨʦʛʨʘʤʤʘ ʧʘʨʪʠʠ ʪʚʸʨʜʦ ʟʘʢʨʝʧʣʷʣʘ ʧʨʠʥʮʠʧ ʩʚʝʪʩʢʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʦʙʫʯʝʥʠʠ, ʩʪʘʚʰʠʡ 
ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʚ ʰʢʦʣʴʥʦʡ ʧʦʣʠʪʠʢʝ ʠ ʩʦʚʝʪʩʢʦʡ ʧʝʜʘʛʦʛʠʢʝ. çʇʦʜʛʦʪʦʚʢʘ ʩʪʨʦʠʪʝʣʝʡ ʢʦʤʤʫʥʠʩʪʠ-
ʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘè  ʥʝ ʧʨʝʜʧʦʣʘʛʘʣʘ ʨʝʣʠʛʠʦʟʥʦʛʦ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʠ ʦʪʨʠʮʘʣʦ ʝʛʦ ʢʘʢ ʥʝʥʫʞʥʳʡ ʠ ʚʨʝʜ-
ʥʳʡ ʵʣʝʤʝʥʪ.  

ʃʝʥʠʥʩʢʠʡ ʜʝʢʨʝʪ 1918 ʛ. ʦʙ ʦʪʜʝʣʝʥʠʠ ʎʝʨʢʚʠ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʠʥʷʣ ʚ ʭʦʜʝ ʩʚʦʝʡ ʨʝʘʣʠʟʘʮʠʠ 
ʢʨʘʡʥʠʝ ʬʦʨʤʳ, ʧʦʣʦʞʝʥʠʷ ʜʝʢʨʝʪʘ ʜʦʧʦʣʥʷʣʠʩʴ ʯʘʩʪʥʳʤʠ ʫʞʝʩʪʦʯʘʶʱʠʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ.   

ɺʳʨʘʙʦʪʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʎʝʨʢʚʠ ʟʘʥʠʤʘʣʠʩʴ ʎʝʥʪʨʘʣʴʥʳʡ ʂʦʤʠʪʝʪ ʈʂʇ(ʙ) ʠ ɸʥʪʠʨʝ-
ʣʠʛʠʦʟʥʘʷ ʢʦʤʠʩʩʠʷ ʎʂ ɺʂʇ(ʙ) (1922ï1929 ʛʛ.), ʨʫʢʦʚʦʜʠʚʰʘʷ,  ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʨʝʩʫʨʩʘʤʠ  ʘʛʠʪʘʮʠʠ ʠ 
ʧʨʦʧʘʛʘʥʜʳ. ʇʨʦʧʘʛʘʥʜʠʩʪʩʢʠʝ ʢʘʜʨʳ ʧʨʦʭʦʜʠʣʠ ʩʧʝʮʠʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʧʘʨʪʠʡʥʳʭ ʰʢʦʣʘʭ ʠ ʥʘ 
ʢʫʨʩʘʭ ʣʝʢʪʦʨʦʚ, ʫʞʝ ʚ 1920 ʛ. ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ 1.168 ʨʘʙʦʪʥʠʢʦʚ. ʂ ʫʯʘʩʪʠʶ ʚ ʘʥʪʠʨʝʣʠʛʠʦʟʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʧʨʠʚʣʝʢʘʣʠʩʴ ʠ ʩʥʷʚʰʠʝ ʩʘʥ ʩʣʫʞʠʪʝʣʠ ʨʝʣʠʛʠʦʟʥʳʭ ʢʫʣʴʪʦʚ, ʚʩʪʘʚʰʠʝ çʥʘ ʧʦʟʠʮʠʶ ʤʘʪʝ-
ʨʠʘʣʠʟʤʘè [1, ʣ.65]. 

ɺ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʧʨʦʚʝʜʝʥʠʝ ʜʝʢʨʝʪʘ ʦʙ ʦʪʜʝʣʝʥʠʠ ʎʝʨʢʚʠ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʰʢʦʣʳ ʦʪ 
ʎʝʨʢʚʠ ʚ ʮʝʣʦʤ ʠ ʚ ʯʘʩʪʠ ʦʪʤʝʥʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ɿʘʢʦʥʘ ɹʦʞʠʷ ʠʤʝʣʦ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʀʨʢʫʪʩʢʦʡ ʛʫʙʝʨʥʠʠ ʩʲʝʟʜ ʧʝʜʘʛʦʛʦʚ ɺʦʩʪʦʯʥʦ - ʉʠʙʠʨʩʢʦʛʦ ʫʯʝʙʥʦʛʦ ʦʢʨʫʛʘ ʚ 
ʠʶʥʝ 1918ʛ. ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦʪʤʝʥʠʪʴ ʧʨʝʧʦʜʘʚʘʥʠʝ ɿʘʢʦʥʘ ɹʦʞʴʝʛʦ ʚʦ ʚʩʝʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 
ʦʢʨʫʛʘ. ɺʦʪ ʩ ʢʘʢʦʡ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʬʦʨʤʫʣʠʨʦʚʢʦʡ, ʙʳʣʘ ʧʨʠʥʷʪʘ  ʨʝʟʦʣʶʮʠʷ ʩʲʝʟʜʘ: çéʧʦʩʢʦʣʴʢʫ 
ʩʚʷʱʝʥʥʠʢʠ - ʟʘʢʦʥʦʫʯʠʪʝʣʷ ʦʯʝʥʴ ʧʣʦʭʠʝ ʣʶʜʠ ʠ ʛʨʘʞʜʘʥʝ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʝʤʳʡ ʠʤʠ ɿʘʢʦʥ ɹʦʞʠʡ ï 
ʦʯʝʥʴ ʧʣʦʭʦʡ ɿʘʢʦʥ ɹʦʞʠʡ, ʘ ʧʦʪʦʤʫ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʣʝʟʥʳʡ, ʥʦ,  ʙʝʟʫʩʣʦʚʥʦ, ʚʨʝʜʥʳʡ ʧʨʝʜʤʝʪ ʦʙʫʯʝ-
ʥʠʷ, ʠ ʢʘʢ ʪʘʢʦʚʦʡ, ʜʦʣʞʝʥ ʙʳʪʴ ʠʩʢʣʶʯʸʥ ʠʟ ʢʫʨʩʘ ʰʢʦʣè [2]. 

ʊʦ ʝʩʪʴ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʙʳ ʟʘʢʦʥʦʫʯʠʪʝʣʷ ʙʳʣʠ ʙʳ çʭʦʨʦʰʠʤʠ ʣʶʜʴʤʠ ʠ ʛʨʘʞʜʘʥʘʤʠè, ʪʦ 
ʧʨʝʧʦʜʘʚʘʝʤʳʡ ʠʤʠ ɿʘʢʦʥ ɹʦʞʠʡ ï ʙʳʣ ʙʳ ʭʦʨʦʰʠʡ ʧʨʝʜʤʝʪ, ʠ ʥʝ ʧʦʜʣʝʞʘʣ ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʰʢʦʣʴʥʦʡ 
ʧʨʦʛʨʘʤʤʳ?    

ʊʘʢ ʦʪʯʝʛʦ ʙʳ ʪʦʛʜʘ  ʩʲʝʟʜʫ ʧʝʜʘʛʦʛʦʚ ɺʦʩʪʦʯʥʦ - ʉʠʙʠʨʩʢʦʛʦ ʫʯʝʙʥʦʛʦ ʦʢʨʫʛʘ, ʥʝ ʧʨʠʥʷʪʴ ʨʝʰʝ-
ʥʠʝ:  ʧʦʤʝʥʷʪʴ çʧʣʦʭʠʭ ʫʯʠʪʝʣʝʡ ï ʩʚʷʱʝʥʥʠʢʦʚè ʥʘ çʭʦʨʦʰʠʭè ʛʨʘʞʜʘʥʩʢʠʭ ʠ ʩʧʘʩʪʠ ʧʨʝʜʤʝʪ çɿʘʢʦʥ 
ɹʦʞʠʡè ʦʪ çʠʩʢʣʶʯʝʥʠʷ ʠʟ ʢʫʨʩʘ ʰʢʦʣè[2].  

ʅʦ ʟʜʝʩʴ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʟʘʨʧʣʘʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ çʚʨʝʜʥʦʛʦ ʧʨʝʜʤʝʪʘè ʠ ʫʯʝʙʥʳʭ (ʦʧʣʘʯʠʚʘʝ-
ʤʳʭ!) ʯʘʩʘʭ, ʦʪʚʝʜʸʥʥʳʭ ʥʘ ʝʛʦ ʧʨʝʧʦʜʘʚʘʥʠʝ. ɺʦʪ ʪʫʪ-ʪʦ ʜʝʣʝʛʘʪʳ-ʧʝʜʘʛʦʛʠ ʧʦʢʘʟʘʣʠ ʩʝʙʷ ʚʦ ʚʩʝʡ 
ʢʨʘʩʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʩʪʫʧʠʣʦ ʟʘ ʪʦ, ʯʪʦ çʜʝʥʴʛʠ [ʟʘ ʫʞʝ ʧʨʦʚʝʜʸʥʥʳʝ ʟʘʥʷʪʠʷ ʟʘʢʦʥʦʫʯʠʪʝʣʷʤʠ ï 
ʩʚʷʱʝʥʥʠʢʘʤʠ ï ɸ.ʇ.]  ʥʫʞʥʦ ʨʘʟʜʝʣʠʪʴ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠè, ʘ çʦʩʚʦʙʦʜʠʚʰʠʝʩʷ ʫʯʝʙ-
ʥʳʝ ʯʘʩʳè ʜʦʙʘʚʠʪʴ ʥʘ çʧʦʣʝʟʥʳʝ ʫʯʝʙʥʳʝ ʧʨʝʜʤʝʪʳè, ʙʝʟ ʫʪʦʯʥʝʥʠʷ, ʯʪʦ ʩʯʠʪʘʪʴ ʧʦʣʝʟʥʳʤʠ [2]. 

ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚʦʧʨʝʢʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷʤ çʦʙ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ɿʘʢʦʥʘ 
ɹʦʞʴʝʛʦ ʚ ʐʢʦʣʘʭ ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʝʛʦ ʜʣʷ ʫʯʘʱʠʭʩʷè, ʚʳʥʝʩʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ - ʦʙʣʘʩʪ-
ʥʦʛʦ ʩʲʝʟʜʘ ʧʝʜʘʛʦʛʦʚ ʩʨʝʜʥʠʭ ʰʢʦʣ ʠ ʚʳʩʰʠʭ ʥʘʯʘʣʴʥʳʭ ʫʯʠʣʠʱ ʦʪ ʠʶʥʷ 1917ʛ.;  ʰʠʨʦʢʦʛʦ ʘʥʢʝʪʠʨʦ-
ʚʘʥʠʷ ʫʯʘʱʠʭʩʷ ʩʨʝʜʥʠʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʛʦʨʦʜʘ  ʀʨʢʫʪʩʢʘ ʚ ʤʘʝ 1917ʛ; ʩʲʝʟʜʘ ʨʦʜʠʪʝʣʝʡ 
ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʚ ʘʚʛʫʩʪʝ 1917ʛ.; ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʫʯʠʪʝʣʴʩʢʦʛʦ ʠ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ 
ʩʲʝʟʜʦʚ, ʧʨʦʰʝʜʰʠʭ ʣʝʪʦʤ 1917 ʛ. [1, ʣ.66]. 

ʆ ʞʝʣʘʥʠʠ ʨʦʜʠʪʝʣʝʡ ʦʙʫʯʘʪʴ ʩʚʦʠʭ ʜʝʪʝʡ ɿʘʢʦʥʫ ɹʦʞʴʝʤʫ ʚ ʩʚʝʪʩʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʝʩʪʴ  
ʤʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ɽʧʘʨʭʠʘʣʴʥʦʝ ʩʦʙʨʘʥʠʝ  ʀʨʢʫʪʩʢʘ ʦʩʝʥʴʶ 1918 ʛ. ʦʪʤʝʯʘʣʦ, ʯʪʦ 
ʚʣʘʩʪʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʩʲʝʟʜʘ ʧʝʜʘʛʦʛʦʚ ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʦ ʣʠʢʚʠʜʘʮʠʠ ʵʪʦʛʦ ʧʨʝʜʤʝʪʘ ʙʝʟ ʫʯʝʪʘ 
ʤʥʝʥʠʷ ʨʦʜʠʪʝʣʝʡ ʠ ʫʯʘʱʠʭʩʷ [3].   

ɺʝʨʫʶʱʝʝ ʥʘʩʝʣʝʥʠʝ ʀʨʢʫʪʩʢʦʡ ʝʧʘʨʭʠʠ ʦʪʥʝʩʣʦʩʴ ʢ ʨʝʰʝʥʠʶ  ʩʲʝʟʜʘ ʧʝʜʘʛʦʛʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦ, 
ʯʪʦ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʢʨʝʩʪʴʷʥʝ ʘʢʪʠʚʥʦ ʩʘʙʦʪʠʨʦʚʘʣʠ ʨʝʰʝʥʠʷ 
ʚʣʘʩʪʝʡ ʦ ʟʘʧʨʝʪʝ ʧʨʝʧʦʜʘʚʘʥʠʷ  ʚ ʰʢʦʣʝ ʧʨʝʜʤʝʪʘ çɿʘʢʦʥ ɹʦʞʠʡè, ʧʨʦʜʦʣʞʘʷ ʨʝʣʠʛʠʦʟʥʦʝ ʦʙʫʯʝʥʠʝ 
ʩʚʦʠʭ ʜʝʪʝʡ, ʪʘʡʥʦ ʠʣʠ ʷʚʥʦ  ʜʦʛʦʚʘʨʠʚʘʷʩʴ  ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ.  

ʉʪʨʝʤʣʝʥʠʝ  ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ ʫʥʠʯʪʦʞʠʪʴ ʨʝʣʠʛʠʦʟʥʳʝ ʧʨʝʜʨʘʩʩʫʜʢʠ çʦʜʥʠʤ ʤʘʭʦʤè ʠ ʥʝ-
ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʜʘʥʥʦʝ ʞʝʣʘʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʨʠʚʦʜʠʣʦ ʢ ʢʨʫʧʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʟʘʢʦʥʦʚ,  
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ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʷʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʎʝʨʢʚʠ ʠ ʧʨʦʚʝʜʝʥʠʶ çʙʝʰʝʥʥʳʭ ʘʥʪʠʨʝʣʠʛʠʦʟʥʳʭ ʧʨʦʧʘʛʘʥʜʠʩʪ-
ʩʢʠʭ  ʢʘʤʧʘʥʠʡè [1, ʣ.65]. 

ʄʘʪʝʨʠʘʣʴʥʘʷ ʙʘʟʘ (ʟʜʘʥʠʷ ʠ ʠʤʫʱʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚʩʝʭ ʚʝʜʦʤʩʪʚ, ʚʢʣʶʯʘʷ 
ʮʝʨʢʦʚʥʦʝ) ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʦʨʛʘʥʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʥʘʨʢʦʤʘʪʦʚ. ʃʠʢʚʠʜʠʨʦʚʘʣʠʩʴ 
ʜʦʤʦʚʳʝ ʮʝʨʢʚʠ ʧʨʠ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ.  

ɹʳʣʘ ʫʧʨʘʟʜʥʝʥʘ ʜʦʣʞʥʦʩʪʴ ʟʘʢʦʥʦʫʯʠʪʝʣʷ, ʘ ʧʨʝʜʤʝʪʥʳʝ ʯʘʩʳ ʜʫʭʦʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ,  ʙʳʣʠ 
ʟʘʤʝʥʝʥʳ:   çʨʘʟʫʯʠʚʘʥʠʝʤ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʛʠʤʥʦʚè;  ʫʨʦʢʘʤʠ ʣʝʧʢʠ ʠ ʨʠʩʦʚʘʥʠʷ; ʧʨʦʚʝʜʝʥʠʝʤ çʪʨʫ-
ʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚè, ʧʦʣʠʪʠʯʝʩʢʠʭ ʤʠʪʠʥʛʦʚ, ʩʧʝʢʪʘʢʣʝʡ ʠ ʪ. ʜ. [1, ʣ.65].  

ʇʨʝʢʨʘʪʠʣʠʩʴ ʦʙʱʝʩʪʚʝʥʥʳʝ ʜʠʩʢʫʩʩʠʠ (ʰʝʜʰʠʝ ʚ 1917 ʛ.) ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʠʣʠ ʬʘʢʫʣʴʪʘʪʠʚ-
ʥʦʤ ʧʨʝʧʦʜʘʚʘʥʠʠ ɿʘʢʦʥʘ ɹʦʞʠʷ. ʇʨʝʧʦʜʘʚʘʥʠʝ ʚʝʨʦʫʯʝʥʠʷ ʚ ʰʢʦʣʝ ʢʘʨʘʣʦʩʴ ʩʪʘʪʴʝʡ 121 ʋʂ ʈʉʌʉʈ.  

ʇʝʨʝʭʦʜ ʥʘ ʩʚʝʪʩʢʦʝ ʦʙʫʯʝʥʠʝ ʙʳʣ ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʰʢʦʣ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, ʦʙʱʝ-
ʩʪʚʝʥʥʳʝ, ʯʘʩʪʥʳʝ, ʙʳʚʰʠʝ ʮʝʨʢʦʚʥʳʝ, ʚʝʜʦʤʩʪʚʝʥʥʳʝ), ʫʯʘʱʠʝʩʷ ʜʦ 18-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʤʦʛʣʠ ʧʦ-
ʣʫʯʠʪʴ ʪʦʣʴʢʦ ʩʚʝʪʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ.  

ʆʜʥʘʢʦ ʟʜʝʩʴ ʚʣʘʩʪʠ ʥʝʦʞʠʜʘʥʥʦ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʥʠʟʢʦʡ ʧʦʩʝʱʘʝʤʦʩʪʴʶ çʙʝʟʙʦʞʥʳʭ ʰʢʦʣè, ʠ ʧʦ-
ʚʝʣʠ ʙʦʨʴʙʫ ʟʘ ʢʦʥʪʠʥʛʝʥʪ ʫʯʘʱʠʭʩʷ. ʈʦʜʠʪʝʣʠ ʠʣʠ ʛʨʘʞʜʘʥʝ, ʢʦʪʦʨʳʝ ʦʪʢʘʟʳʚʘʣʠʩʴ ʧʦʩʳʣʘʪʴ ʜʝʪʝʡ ʚ 
ʰʢʦʣʳ (ʥʘʧʨʠʤʝʨ: ʟʘʧʨʝʱʘʣʠ  ʧʦʩʝʱʘʪʴ ʰʢʦʣʫ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʥʝʡ ɿʘʢʦʥʘ ɹʦ-
ʞʠʷ), ʧʦʜʣʝʞʘʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʧʦʨʷʜʢʝ ʠʟʜʘʥʥʳʭ ʛʫʙʠʩʧʦʣʢʦʤʘʤʠ ʦʙʷʟʘʪʝʣʴ-
ʥʳʭ ʧʦʩʪʘʥʦʚʣʝʥʠʡ [3].  

ʆʙʱʝ ʩʠʙʠʨʩʢʦʝ ʩʦʚʝʱʘʥʠʝ ʧʘʨʪʠʡʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʩʦʩʪʦʷʚʰʝʝʩʷ ʚ ʠʶʥʝ 1923 ʛ., ʧʨʠʥʷʣʦ ʧʦ-
ʩʪʘʥʦʚʣʝʥʠʝ: çʆ ʵʚʦʣʶʮʠʠ ʘʥʪʠʨʝʣʠʛʠʦʟʥʦʡ ʧʨʦʧʘʛʘʥʜʳè. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʫ ʨʘʙʦʪʫ ʧʣʘʥʠʨʦʚʘʣʦʩʴ 
ʧʨʦʚʦʜʠʪʴ ʥʘ ʙʘʟʝ çʧʦʧʫʣʷʨʠʟʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢè [4]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ,  ʜʘʥʥʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʚʣʘʩʪʝʡ ʠʟ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ  ʠ  ʧʦʩʦʙʠʡ ʪʱʘʪʝʣʴʥʦ 
ʠʟʚʣʝʢʘʣʠʩʴ çʚʩʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʨʝʣʠʛʠʦʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘè, ʘ  ʚʩʝ ʢʫʨʩʳ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ 
ʩʪʘʣʠ ʥʦʩʠʪʴ  ʘʥʪʠʨʝʣʠʛʠʦʟʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʅʘʧʨʠʤʝʨ,  ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ: ʦʙʱʝʩʪʚʦʚʝʜʝʥʠʝ, 
ʣʠʪʝʨʘʪʫʨʘ, ʠʩʪʦʨʠʷ, ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ ʠʤʝʣʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʘʥʪʠʨʝʣʠʛʠʦʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʷʪʠʷ ʚʣʘʩʪʷʤʠ, ʚʳʰʝ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʨ, ʩʦ ʰʢʦʣʴʥʳʤ ʧʨʝʧʦʜʘʚʘʥʠʝʤ ɿʘʢʦ-
ʥʘ ɹʦʞʠʷ ʙʳʣʦ ʧʦʢʦʥʯʝʥʦ ʢ ʢʦʥʮʫ 1918 ʛ.; ʠʟʫʯʝʥʠʝ ʨʝʣʠʛʠʠ ʚ ʭʨʘʤʘʭ ʠ ʚ ʮʝʨʢʦʚʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʙʳʣʦ 
ʦʙʩʪʘʚʣʝʥʦ ʪʘʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʦʚʘʪʴ ʝʛʦ ʙʳʣʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ 
ʠ ʥʝʙʝʟʦʧʘʩʥʦ.   

ɿʘ ʧʨʠʟʳʚ ʩʚʷʱʝʥʥʠʢʘ ʢ ʚʝʨʫʶʱʠʤ ʨʦʜʠʪʝʣʷʤ ʧʦʩʝʱʘʪʴ ʮʝʨʢʦʚʥʳʝ ʩʣʫʞʙʳ ʚʤʝʩʪʝ ʩ ʜʝʪʴʤʠ, 
ʤʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʦʙʚʠʥʝʥʠʝ ʚ ʨʝʣʠʛʠʦʟʥʦʡ ʘʛʠʪʘʮʠʠ ʠ ʨʘʩʩʪʨʝʣʴʥʫʶ ʩʪʘʪʴʶ (ʨʠʩ. 1). ʇʦʜʦʙʥʳʝ 
ʧʨʠʛʦʚʦʨʳ ʚ ʪʦ ʚʨʝʤʷ ʚʳʥʦʩʠʣʠʩʴ ʅʂɺɼ ʪʳʩʷʯʘʤʠ, ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʝʣʠʛʠʦʟʥʦʡ ʢʫʣʴʪʫʨ-
ʥʦʡ ʪʨʘʜʠʮʠʠ ʩʪʘʥʦʚʠʣʘʩʴ ʧʦʜʚʠʛʦʤ, ʧʦʜʦʙʥʳʤ ʧʦʜʚʠʛʫ ʨʠʤʩʢʠʭ ʭʨʠʩʪʠʘʥʩʢʠʭ ʤʫʯʝʥʠʢʦʚ.   

 

 
ʉʡʪ. 1. çɻʴʨʡʪʣʙ ʡʠ ʨʩʧʫʧʣʧʤʙè 
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ɺ 1923ʛ.  22 ʜʝʢʘʙʨʷ ʚʳʰʣʘ  ʠʥʩʪʨʫʢʮʠʷ ʅʂɺɼ ʠ ʅʘʨʢʦʤʧʨʦʩʘ, ʛʜʝ ʚʣʘʩʪʠ ʧʦʧʳʪʘʣʠʩʴ  ʢʦʥʢʨʝʪʠ-
ʟʠʨʦʚʘʪʴ ʠ ʦʙʦʟʥʘʯʠʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ çʟʘʥʷʪʠʷʤʠ ʩ ʜʝʪʴʤʠ ʚʥʝ ʰʢʦʣʳ, ï ʧʨʠʥʠʤʘʶʱʠʭ ʭʘʨʘʢʪʝʨ 
ʯʘʩʪʥʦʡ ʰʢʦʣʳè ʠ çʛʨʫʧʧʦʚʦʝ, ʜʦʤʘʰʥʝʝ ʦʙʫʯʝʥʠʝè.  

ʀʥʩʪʨʫʢʮʠʷ ʥʝ ʠʤʝʣʘ ʯʸʪʢʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʝʸ ʧʦʣʦʞʝʥʠʷ ʤʦʞʥʦ ʙʳʣʦ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʫʛʦʜʥʦ, 
ʥʘʧʨʠʤʝʨ: ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ ʦʪʣʠʯʠʷ ʟʘʧʨʝʱʸʥʥʦʡ  ʯʘʩʪʥʦʡ ʰʢʦʣʳ  ʦʪ ʨʘʟʨʝʰʝʥʥʦʛʦ  ʜʦʤʘʰʥʝʛʦ ʦʙʫ-
ʯʝʥʠʷ ʩʯʠʪʘʣʦʩʴ  - çʦʛʨʘʥʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʫʧʧʳ ʜʦʤʘʰʥʝʛʦ ʦʙʫʯʝʥʠʷ (ʥʝ ʙʦʣʝʝ 3-ʭ ʯʝʣʦʚʝʢ)è[5]. 

ɿʘʪʦ ʚ ʵʪʦʤ ʜʦʢʫʤʝʥʪʝ ʚʳʜʚʠʛʘʣʩʷ ʨʷʜ ʞʸʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʝʧʦʜʘʚʘʪʝʣʶ: ʧʨʦʚʝʨʢʘ ʝʛʦ ʧʝʜʘʛʦ-
ʛʠʯʝʩʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʨʛʘʥʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʠʟʘ ʧʨʦʬʩʦʶʟʘ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʩʚʝʱʝʥʠʷ, ʨʝʛʠʩʪʨʘʮʠʷ ʠ 
ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ. ʉʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʪʠʤ ʢʨʠʪʝʨʠʷʤ ʙʳʣʦ ʧʨʦʩʪʦ ʥʝ ʚʦʟʤʦʞʥʦ[5]. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ɿʘʢʦʥ ɹʦʞʠʡ ʙʳʣ ʦʢʦʥʯʘʪʝʣʴʥʦ ʠʟʛʥʘʥ ʠʟ ʩʦʚʝʪʩʢʦʡ ʰʢʦʣʳ, ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʀʨ-
ʢʫʪʩʢʦʡ ʝʧʘʨʭʠʠ  ʧʨʠʣʦʞʠʣʘ ʥʝ ʤʘʣʦ ʫʩʠʣʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ 
ʦʩʥʦʚʘʤ ʧʨʘʚʦʩʣʘʚʥʦʡ ʚʝʨʳ.  

14(2) ʩʝʥʪʷʙʨʷ 1920 ʛ. ʘʨʭʠʝʧʠʩʢʦʧ ɸʥʘʪʦʣʠʡ ʠʟʜʘʣ   ʦʙʨʘʱʝʥʠʝ  çʂ ʧʘʩʪʳʨʷʤ ʀʨʢʫʪʩʢʦʡ ʝʧʘʨ-
ʭʠʠè, ʢʦʪʦʨʦʝ ʧʨʝʜʧʠʩʳʚʘʣʦ ʚʩʝʤ ʩʚʷʱʝʥʥʠʢʘʤ çʩʪʘʪʴ ʫʯʠʪʝʣʷʤʠ ʜʣʷ ʤʘʣʝʥʴʢʠʭ ʧʨʠʭʦʞʘʥ ʠʭ ʭʨʘ-
ʤʦʚè. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʚ ʮʝʨʢʚʷʭ ʨʝʣʠʛʠʦʟʥʳʭ ʙʝʩʝʜ, çʥʘʫʯʘʷ ʜʝʪʝʡ ʤʦʣʠʪʚʘʤ, ʟʘʧʦʚʝʜʷʤ, 
ʩʚʷʱʝʥʥʦʡ ʠʩʪʦʨʠʠ, ʚʝʨʦʫʯʝʥʠʶ ʠ ʥʨʘʚʦʫʯʝʥʠʶ ʥʘʰʝʡ ʎʝʨʢʚʠéè. ɺʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʣʘʩʴ ʩʝʤʴʝ. ɸʨ-
ʭʠʝʧʠʩʢʦʧ ʧʠʩʘʣ: çʅʘʜʝʶʩʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʚʷʪʦʤ ʜʝʣʝ ʨʦʜʠʪʝʣʠ ʠ ʨʦʜʩʪʚʝʥʥʠʢʠ ʜʝʪʝʡ ʧʨʠʜʫʪ ʥʘ ʧʦʤʦʱʴ 
ʩʚʷʱʝʥʥʦʩʣʫʞʠʪʝʣʷʤ... ʫʯʘʩʪʠʝʤ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠéè [6]. 

ɺʩʢʦʨʝ ʙʳʣʠ ʟʘʧʨʝʱʝʥʳ ʠ ʪʘʢʠʝ ʬʦʨʤʳ ʨʝʣʠʛʠʦʟʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ, ʘ ʢ 1929ʛ. 
ʦʙʫʯʝʥʠʝ ʨʝʣʠʛʠʠ ʤʦʛ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʣʴʢʦ ʨʦʜʠʪʝʣʴ ʩʦ ʩʚʦʠʤ ʨʝʙʝʥʢʦʤ ʫ ʩʝʙʷ ʜʦʤʘ. 

18 ʤʘʷ 1929ʛ. ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ XIV ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʉʲʝʟʜʘ ʉʦʚʝʪʦʚ ʙʳʣʘ ʚʥʝʩʝʥʘ ʧʦʧʨʘʚʢʘ ʢ 
ʩʪʘʪʴʝ 4-ʡ ʂʦʥʩʪʠʪʫʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ʘʥʪʠʨʝʣʠʛʠʦʟʥʦʡ ʧʨʦʧʘʛʘʥʜʳ 
ʦʪʤʝʥʷʣʦʩʴ ʧʨʘʚʦ ʛʨʘʞʜʘʥ ʥʘ ʨʝʣʠʛʠʦʟʥʫʶ ʧʨʦʧʘʛʘʥʜʫ ʩ ʟʘʤʝʥʦʡ ʝʛʦ ʥʘ çʩʚʦʙʦʜʫ ʨʝʣʠʛʠʦʟʥʳʭ ʠʩʧʦ-
ʚʝʜʘʥʠʡè. ɼʦʧʫʩʢʘʣʦʩʴ ʤʦʣʠʪʴʩʷ, ʯʠʪʘʪʴ ʨʝʣʠʛʠʦʟʥʳʝ ʢʥʠʛʠ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʙʦʛʦʩʣʫʞʝʥʠʠ, ʢʨʝʩʪʠʪʴʩʷ, 
ʠʩʧʦʣʥʷʪʴ ʨʝʣʠʛʠʦʟʥʳʝ ʦʙʨʷʜʳ, ʥʦ ʚʝʩʪʠ ʨʘʟʛʦʚʦʨʳ ʥʘ ʨʝʣʠʛʠʦʟʥʳʝ ʪʝʤʳ ʟʘʧʨʝʱʘʣʦʩʴ. ʇʨʦʧʦʚʝʜʴ ʚ 
ʭʨʘʤʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʘʩʴ ʢʘʢ çʨʝʣʠʛʠʦʟʥʘʷ ʧʨʦʧʘʛʘʥʜʘè, ʪʝʢʩʪʳ  ʧʨʦʧʦʚʝʜʝʡ ʟʘʨʘʥʝʝ ʮʝʥʟʫʨʠʨʦʚʘ-
ʣʠʩʴ ʠ ʫʪʚʝʨʞʜʘʣʠʩʴ ʚʣʘʩʪʷʤʠ.  

ʇʦʚʩʝʤʝʩʪʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʚʥʝʫʨʦʯʥʘʷ ʢʨʫʞʢʦʚʘʷ ʨʘʙʦʪʘ ʠ ʚʥʝʰʢʦʣʴʥʘʷ ʘʥʪʠʨʝʣʠʛʠʦʟʥʘʷ ʜʝʷ-
ʪʝʣʴʥʦʩʪʴ ʚ ʚʠʜʝ ʤʘʩʰʪʘʙʥʳʭ ʘʥʪʠʨʝʣʠʛʠʦʟʥʳʭ ʢʘʤʧʘʥʠʡ ʚ ʬʦʨʤʘʭ: çʢʦʤʩʦʤʦʣʴʩʢʠʭ ʈʦʞʜʝʩʪʚʘ ʠ 
ʇʘʩʭʠè; ʰʝʩʪʚʠʡ, ʧʘʨʦʜʠʨʫʶʱʠʭ ʢʨʝʩʪʥʳʝ ʭʦʜʳ; ʧʘʨʦʜʠʡ ʥʘ ʙʠʙʣʝʡʩʢʠʝ ʩʶʞʝʪʳ; çʧʦʣʠʪʠʯʝʩʢʠʭ ʩʫ-
ʜʦʚè ʥʘʜ ɹʦʛʦʤ, ʘʧʦʩʪʦʣʘʤʠ  ʠ ʪ. ʜ. 

 ɺ ʰʢʦʣʘʭ ʚʳʩʤʝʠʚʘʣʠʩʴ ʨʝʣʠʛʠʦʟʥʳʡ ʙʳʪ ʠ ʦʙʳʯʘʠ, ʫʢʦʨʝʥʝʥʥʳʝ ʚ ʨʝʣʠʛʠʠ ʩʝʤʝʡʥʳʝ ʮʝʥʥʦ-
ʩʪʠ. ɼʝʪʠ-h ʢʦʣʴʥʠʢʠ ʧʦʩʝʱʘʶʱʠʝ ʮʝʨʢʦʚʥʳʝ ʩʣʫʞʙʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʤʦʨʘʣʴʥʦʤʫ ʜʘʚʣʝʥʠʶ [ʦʙʲʷʚʠʪʴ 
ʙʦʡʢʦʪ, ʥʘʧʠʩʘʪʴ ʥʘ ʜʦʩʢʝ ʩʣʦʚʦ ʇʆɿʆʈ ʠ ʧʝʨʝʯʠʩʣʠʪʴ ʬʘʤʠʣʠʠ ʧʦʩʝʱʘʚʰʠʭ ʭʨʘʤ  ï ɸ.ʇ.]  , ʘ 
ʠʥʦʛʜʘ ʠ ʬʠʟʠʯʝʩʢʦʤʫ ʥʘʩʠʣʠʶ [ʩʦʨʚʘʪʴ ʩ ʰʝʠ ʨʝʙʸʥʢʘ ʢʨʝʩʪʠʢ, ʦʩʪʘʚʠʪʴ ʙʝʟ ʦʙʝʜʘ, ʟʘʧʝʨʝʪʴ ʚ 
ʭʦʣʦʜʥʦʤ ʯʫʣʘʥʝ ï ɸ.ʇ.] ʩʦ ʩʪʦʨʦʥʳ ʫʯʠʪʝʣʝʡ ʩʦʚʝʪʩʢʦʡ ʰʢʦʣʳ [5]. 

ʈʝʘʢʮʠʷ ʧʨʘʚʦʩʣʘʚʥʳʭ ʚʝʨʫʶʱʠʭ ʙʳʣʘ ʥʝʛʘʪʠʚʥʦʡ. ɺ ʘʜʨʝʩ ʇʦʤʝʩʪʥʦʛʦ ʉʦʙʦʨʘ ʚ ʤʘʩʩʦʚʦʤ ʧʦ-
ʨʷʜʢʝ ʧʦʩʪʫʧʘʣʠ ʧʨʠʛʦʚʦʨʳ, ʨʝʟʦʣʶʮʠʠ ʠ ʧʨʦʪʦʢʦʣʳ ʧʨʠʭʦʜʩʢʠʭ ʩʦʙʨʘʥʠʡ ʠ ʩʦʚʝʪʦʚ, ʚʦʟʤʫʱʝʥʥʳʝ 
ʦʙʨʘʱʝʥʠʷ ʠ ʧʠʩʴʤʘ ʜʫʭʦʚʝʥʩʪʚʘ ʠ ʤʠʨʷʥ ʧʦ ʧʦʚʦʜʫ çʥʝʥʘʨʦʜʥʳʭè ʨʝʰʝʥʠʡ ʚʣʘʩʪʠ.  

ʆʪʤʝʥʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ɿʘʢʦʥʘ ɹʦʞʠʷ ʚ ʩʦʚʝʪʩʢʦʡ ʰʢʦʣʝ ʩʪʘʣʘ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʚʦʩʧʠʪʘʥʠʷ ʥʦʚʦʛʦ 
ʯʝʣʦʚʝʢʘ - ʥʦʩʠʪʝʣʷ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʩʦʟʥʘʥʠʠ ʧʦʜ-
ʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʫʨʦʜʣʠʚʳʭ ʬʦʨʤ ʥʦʚʦʡ ʤʦʨʘʣʠ.  

ʋʥʠʯʪʦʞʝʥʠʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ɿʘʢʦʥʘ ɹʦʞʠʷ ʦʪʨʳʚʘʣʦ ʥʘʨʦʜ ʦʪ ʎʝʨʢʚʠ ʩʠʣʴʥʝʝ, ʯʝʤ ʟʘʢʨʳʪʠʝ ʠ 
ʨʘʟʨʫʰʝʥʠʝ ʭʨʘʤʦʚ, ʧʦʩʢʦʣʴʢʫ ʚʥʫʰʘʣʦ ʜʝʪʷʤ ʘʛʨʝʩʩʠʚʥʦ ʙʝʟʙʦʞʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, ʨʘʟʨʳʚʘʣʘʩʴ 
ʩʚʷʟʴ ʩ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʈʦʩʩʠʝʡ, ʠʩʯʝʟʘʣ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʘʚʦʩʣʘʚʥʦʡ 
ʧʝʜʘʛʦʛʠʢʠ. 

ʆʪʤʝʥʘ ʠ ʧʦʣʥʳʡ ʟʘʧʨʝʪ ʨʝʣʠʛʠʦʟʥʦʛʦ ʦʙʫʯʝʥʠʷ ʨʘʟʨʫʰʠʣ ʬʫʥʜʘʤʝʥʪ ʤʦʨʘʣʴʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʭ 
ʮʝʥʥʦʩʪʝʡ, ʩʦʩʪʘʚʣʷʚʰʠʭ ʦʩʥʦʚʫ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʣʠʯʥʦʩʪʠ. ʇʦʩʪʝʧʝʥʥʦ ʚʣʘʩʪʠ ʀʨʢʫʪʩʢʦʡ ʛʫʙʝʨʥʠʠ ʩʪʘ-
ʣʠ ʦʪʤʝʯʘʪʴ, ʯʪʦ ʩ ʧʘʜʝʥʠʝʤ ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʣʠʛʠʦʟʥʦʩʪʠ, ʥʘʯʘʣʩʷ ʨʦʩʪ ʧʴʷʥʩʪʚʘ ʩʨʝʜʠ ʥʝʚʝʨʫʶʱʠʭ 
ʩʠʙʠʨʷʢʦʚ. ɼʫʭʦʚʝʥʩʪʚʦ  ʀʨʢʫʪʩʢʦʡ, ʏʠʪʠʥʩʢʦʡ ʠ ɹʫʨʷʪ-ʄʦʥʛʦʣʴʩʢʦʡ ʝʧʘʨʭʠʡ    ʦʪʤʝʯʘʣʦ ʚ ʫʢʘʟʘʥʥʳʡ 



48 ǪǲǶǷǟǾ ǬǟǲǶǬǟǾ ǰǱǟǱǻǾ 0.0. 

 

XXXV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʧʝʨʠʦʜ ʩʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʨʦʢʦʚ  ʩʨʝʜʠ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʦʚʘʣʴʥʦʛʦ 
ʧʴʷʥʩʪʚʘ. 

ɸʨʭʠʝʧʠʩʢʦʧ ɹʫʨʷʪ-ʄʦʥʛʦʣʴʩʢʦʡ ʝʧʘʨʭʠʠ ɺʘʩʠʣʠʡ ʧʠʩʘʣ ʚ 1932ʛ.: çʇʴʶʪ ʚʦʜʢʫ ʥʝ ʪʦʣʴʢʦ ʚʟʨʦʩ-
ʣʳʝ ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ, ʥʦ ʠ ʜʝʚʫʰʢʠ, ʠ ʜʘʞʝ ʧʦʜʨʦʩʪʢʠ, ʤʘʣʴʯʠʢʠ ʠ ʜʝʚʦʯʢʠ, ʣʝʪ ʧʦ 12-13, ʯʪʦ ʧʨʠ-
ʭʦʜʠʣʦʩʴ ʥʘʙʣʶʜʘʪʴ ʣʠʯʥʦ. ʊʘʙʘʢʦʢʫʨʝʥʠʝ ʩʨʝʜʠ ʜʝʪʝʡ ʝʱʸ ʙʦʣʴʰʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷéè [7]. 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʦʪʤʝʥʘ ɿʘʢʦʥʘ ɹʦʞʠʷ ʚ ʰʢʦʣʘʭ ʠ ʚʚʝʜʝʥʠʝ ʘʥʪʠʨʝʣʠʛʠʦʟʥʦʛʦ ʚʦʩ-
ʧʠʪʘʥʠʷ çʨʘʩʢʨʝʧʦʱʘʣʠè ʩʦʚʝʩʪʴ ʠ ʦʙʳʯʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʚ ʜʝʪʩʢʦʡ, ʶʥʦʰʝʩʢʦʡ ʠ ʤʦʣʦʜʝʞʥʦʡ ʩʨʝʜʝ 
ʩʪʘʣʠ çʧʘʜʝʥʠʝ ʥʨʘʚʦʚ, ʩʢʚʝʨʥʦʩʣʦʚʠʝ, ʫʣʠʯʥʦʝ ʭʫʣʠʛʘʥʩʪʚʦ, ʥʝʩʪʝʩʥʝʥʥʦʩʪʴ ʚ ʧʦʣʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ, 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʴʷʥʩʪʚʘ ʠ ʘʟʘʨʪʥʳʭ ʠʛʨè[1, ʣ. 67].  

ʎʝʨʢʦʚʴ ʧʳʪʘʣʘʩʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʨʝʰʝʥʠʷʤ ʩʦʚʝʪʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʦʪʯʘʩʪʠ ʚ 1917ï1918 ʛʛ. 
ʝʡ ʵʪʦ ʫʜʘʚʘʣʦʩʴ. ʇʨʠʭʦʜʩʢʠʝ ʦʙʱʠʥʳ ʠ ʩʚʷʱʝʥʥʠʢʠ ʠʩʢʘʣʠ ʥʝʦʛʦʚʦʨʝʥʥʳʝ ʠ ʥʝʫʯʪʝʥʥʳʝ ʜʝʢʨʝʪʦʤ 
çʧʨʦʩʚʝʪʳè, ʫʯʠʣʠʩʴ ʣʘʚʠʨʦʚʘʪʴ ʚ ʵʪʦʤ ʩʦʩʪʷʟʘʥʠʠ ʩ ʚʣʘʩʪʴʶ. ɺʝʨʫʶʱʠʝ ʨʦʜʠʪʝʣʠ ʧʳʪʘʣʠʩʴ ʜʘʪʴ ʨʝ-
ʣʠʛʠʦʟʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʦʠʤ ʜʝʪʷʤ ʚ ʭʨʘʤʘʭ ʠ ʥʘ ʜʦʤʫ.  

ʅʦ ʚʩʢʦʨʝ ʘʥʪʠʨʝʣʠʛʠʦʟʥʘʷ ʢʘʤʧʘʥʠʷ ʩʪʘʣʘ ʚʩʝʦʙʲʝʤʣʶʱʝʡ, ʨʦʜʠʪʝʣʝʡ ʦʙʷʟʳʚʘʣʠ ʚʦʩʧʠʪʳʚʘʪʴ 
ʜʝʪʝʡ ʚ ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʦʤ ʜʫʭʝ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʦʚʘʣʦ ʣʠʰʝʥʠʝ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʨʘʚ, ʘ ʜʝʪʝʡ 
ʦʪʧʨʘʚʣʷʣʠ ʚ ʜʝʪʩʢʠʝ ʜʦʤʘ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʦʜʯʠʥʝʥʠʷ ʎʝʨʢʚʠ ʩʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʠʩʢʦʨʝʥʝʥʠʝ ʨʝʣʠʛʠ-
ʦʟʥʦʛʦ ʩʦʟʥʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʚ ʧʨʦʛʨʘʤʤʫ ʧʘʨʪʠʠ. ɹʦʨʴʙʘ ʩ ʨʝʣʠʛʠʝʡ ʚʝʣʘʩʴ ʚ ʥʘʧʨʘʚʣʝ-
ʥʠʠ ʚʝʨʫʶʱʠʭ, ʢʘʢ çʢʣʘʩʩʘè, ʟʘ çʩʦʮʠʘʣʠʟʘʮʠʶ ʠ ʘʪʠʨʝʣʠʛʠʦʟʥʦʩʪʴè ʰʠʨʦʢʠʭ ʥʘʨʦʜʥʳʭ ʤʘʩʩ. 

ʅʝ ʩʪʘʣʦ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʧʨʘʚʦʩʣʘʚʥʘʷ ʧʝʜʘʛʦʛʠʢʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʬʘʢʪʠʯʝʩʢʠ ʫʥʠʯʪʦʞʝʥʘ ʚ ʩʦ-
ʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. 

ʇʝʨʝʞʠʚ ʧʝʨʠʦʜ ʧʨʠʪʝʩʥʝʥʠʡ, ʎʝʨʢʦʚʴ ʥʘʯʠʥʘʝʪ ʠʛʨʘʪʴ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦ-
ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʥʘʰʝʡ ʩʪʨʘʥʳĚ ʯʪʦ ʪʨʝʙʫʝʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʠʩʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʮʝʨʢʦʚʥʳʭ 
ʦʪʥʦʰʝʥʠʡ, ʧʝʨʝʩʤʦʪʨʘ ʤʦʨʘʣʴʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʭ ʦʩʥʦʚ ʩʠʩʪʝʤʳ ʚʦʩʧʠʪʘʥʠʷ, ʥʝ ʩʝʢʨʝʪ, ʯʪʦ  ʫʥʠʯʪʦʞʘʷ 
çʩʘʤʫʶ ʛʥʫʩʥʫʶ ʟʘʨʘʟʫ - ʨʝʣʠʛʠʶè,  ʙʦʣʴʰʝʚʠʢʠ ʩʧʨʦʚʦʮʠʨʦʚʘʣʠ ʧʘʜʝʥʠʝ ʜʫʭʦʚʥʦʩʪʠ, ʧʣʦʜʳ ʢʦʪʦʨʦʛʦ 
ʤʳ ʧʦʞʠʥʘʝʤ  ʠ ʩʝʛʦʜʥʷ. 

ɺ ʤʠʨʝ, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ  ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʳʤ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʨʘʟʣʠʯ-
ʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʯʥʦʛʦ ʠ ʜʫʭʦʚʥʦʛʦ  ʟʥʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ  ʘʢʪʫʘʣʴʥʝʝ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ - ʧʨʦʙʣʝʤʫ 
ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʚʝʪʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʝʛʦ ʨʝʣʠʛʠʦʟʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʧʫʪʸʤ ʨʘ-
ʟʫʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʵʪʠʭ ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚʦʩʧʠʪʘʥʠʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 
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ʇʝʥʟʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XVIII ï ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XIX ʚʝʢʘ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ IV 
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ʛʦʨʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ ʢʨʘʩʥʦʩʣʦʙʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ 
ʩʦʮʠʘʣʴʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ. 
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Abstract: the article analyzes the composition of the taxable population of the city of Krasnoslobodsk in the 
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ʀʩʪʦʨʠʷ ʢʘʞʜʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʨʦʜʘ ʦʪʣʠʯʘʝʪʩʷ ʩʘʤʦʙʳʪʥʦʩʪʴʶ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʣʝ-

ʛʝʥʜʘʤʠ ʠ ʪʘʡʥʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʠʝʤ, ʟʥʘʯʠʤʦʩʪʴʶ, ʥʦ ʠ ʩʦʩʪʘʚʦʤ ʥʘʩʝʣʝʥʠʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʛʦʨʦʜʦʚ 
ʤʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ ʚʦʟʥʠʢʘʣʠ ʢʘʢ ʛʦʨʦʜʘ-ʢʨʝʧʦʩʪʠ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʫʞʠʣʳʤ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʟʘʱʠ-



50 ǪǲǶǷǟǾ ǬǟǲǶǬǟǾ ǰǱǟǱǻǾ 0.0. 

 

XXXV ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʪʳ ʛʨʘʥʠʮʳ ʤʦʣʦʜʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʛʦʨʦʜ ʂʨʘʩʥʦʩʣʦ-
ʙʦʜʩʢ ʇʝʥʟʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ. ɺʦʟʥʠʢʥʫʚ ʚ ʢʦʥʮʝ XVI ʚ. ʢʘʢ ʛʦʨʦʜ-ʢʨʝʧʦʩʪʴ, ʂʨʘʩʥʦʩʣʦʙʦʜʩʢ ʪʦʣʴʢʦ ʩ 1780 
ʛʦʜʘ ʩʪʘʥʦʚʠʪʴʩʷ ʫʝʟʜʥʳʤ ʛʦʨʦʜʦʤ ʇʝʥʟʝʥʩʢʦʛʦ ʥʘʤʝʩʪʥʠʯʝʩʪʚʘ, ʘ ʩ 1798 ʛʦʜʘ ï ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʦʡ 
ʇʝʥʟʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʪʘʪʫʩʘ ʚ ʛʦʨʦʜʝ ʩʪʘʣʘ ʦʬʦʨʤʣʷʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʛʦ-
ʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʦʩʦʙʳʤʠ ʧʨʘʚʘʤʠ, ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʠ ʧʨʠʚʠʣʝʛʠʷʤʠ.  

ʄʘʪʝʨʠʘʣʳ IV (1762 ʛ.), V (1795 ʛ.), VI (1811 ʛ.), VII (1816 ʛ.), VIII (1834 ʛ.) ʠ IX (1850 ʛ.) ʨʝʚʠʟʠʡ ʛ. 
ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʘ ʇʝʥʟʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʧʦ-
ʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʫʶ ʤʦʙʠʣʴʥʦʩʪʴ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʛʦ-
ʨʦʜʩʢʦʛʦ ʧʦʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XVIII ï ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. ʩʦʩʪʘʚʣʷʣʠ ʢʨʝʩʪʴ-
ʷʥʝ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʢʨʘʩʥʦʩʣʦʙʦʜʩʢʦʝ ʢʨʝʩʪʴʷʥʩʪʚʦ ʨʘʟʜʝʣʷʣʦʩʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʳʝ ʢʨʝʩʪʴʷʥʝ, ʫʜʝʣʴʥʳʝ (ʜʚʦʨʮʦʚʳʝ) ʢʨʝʩʪʴʷʥʝ ʠ ʜʚʦʨʦʚʳʝ (ʩʤ. ʪʘʙʣ. 1).  

 
ʋʙʚʤʡʯʙ 1 

ɹʚʪʧʤʷʫʦʙʸ ʰʡʪʤʞʦʦʧʪʫʵ ʣʩʞʪʫʵʸʦ ʛ ʜ. ʃʩʙʪʦʧʪʤʧʚʧʝʪʣ ʈʞʦʠʞʦʪʣʧʢ ʜʬʚʞʩʦʡʡ ʨʧ ʥʙʫʞʩʡʙʤʙʥ IV 
(1762 ʜ.), V (1795 ʜ.), VI (1811 ʜ.), VII (1816 ʜ.), VIII (1834 ʜ.) ʡ IX (1850 ʜ.) ʩʞʛʡʠʡʢ ʨʧʝʙʫʦʧʜʧ ʦʙʪʞʤʞʦʡʸ 

[1] 

ɻʦʜ ʨʝʚʠ-
ʟʠʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʨʝ-
ʩʪʴʷʥʝ 

ʋʜʝʣʴʥʳʝ (ʜʚʦʨʮʦʚʳʝ) 
ʢʨʝʩʪʴʷʥʝ 

ʇʦʤʝʱʠʯʴʠ ʜʚʦʨʦ-
ʚʳʝ ʣʶʜʠ 

% ʦʪ ʚʩʝʛʦ 
ʧʦʜʘʪʥʦʛʦ 
ʥʘʩʝʣʝʥʠʷ 

1762 286 1606 18 89,9 

1782 360 1784 30 95,9 

1795 397 1778 25 85,9 

1811 399 2376 37 82,9 

1816  395 2380 42 71,1 

1834  450 2492 41 67,3 

1850 3210 - 45 67,0 

 
ʂʘʪʝʛʦʨʠʷ ʢʨʘʩʥʦʩʣʦʙʦʜʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʨʝʩʪʴʷʥ ʙʳʣʘ ʦʙʨʘʟʦʚʘʥʘ ʝʱʝ ʚ ʥʘʯʘʣʝ XVIII ʚ., 

ʠʟ ʯʠʩʣʘ ʥʝʟʘʢʨʝʧʦʱʝʥʥʳʭ ʦʜʥʦʜʚʦʨʮʝʚ, ʯʝʨʥʦʩʦʰʥʳʭ, ʩʣʫʞʠʣʳʭ ʠ ʜʨ. ʀʭ ʧʦʣʦʞʝʥʠʝ ʙʳʣʦ 
ʦʩʦʙʝʥʥʳʤ ʚ ʩʨʝʜʝ ʢʨʝʩʪʴʷʥʩʢʦʛʦ ʩʦʩʣʦʚʠʷ, ʯʪʦ ʦʧʨʝʜʝʣʷʣʦʩʴ ʣʠʯʥʦʡ ʩʚʦʙʦʜʦʡ ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 
ʦʥʠ ʙʳʣʠ ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʟʝʤʣʝ. 

ʂʘʪʝʛʦʨʠʷ ʫʜʝʣʴʥʳʭ ʢʨʝʩʪʴʷʥ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʚ 1797 ʛ., ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʙʳʚʰʠʭ ʜʚʦʨʮʦʚʳʭ, 
ʧʨʦʞʠʚʘʚʰʠʭ ʥʘ ʫʜʝʣʴʥʳʭ ʟʝʤʣʷʭ ʠ ʧʨʠʥʘʜʣʝʞʘʚʰʠʭ ʠʤʧʝʨʘʪʦʨʩʢʦʡ ʩʝʤʴʝ. ɺ ʛ. ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʝ 
ʜʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʢʨʝʩʪʴʷʥ ʙʳʣʘ ʩʘʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʠ ʩʦʩʪʘʚʠʣʘ ʚ ʢʦʥʮʝ XVIII ʚ. - 1606 ʯʝʣ., ʘ ʢ 
ʩʝʨʝʜʠʥʝ XIX ʚ. ʫʞʝ 2492 ʯʝʣ. ɺ 1838 ʛ. ʚ ʭʦʜʝ ʨʝʬʦʨʤ ʇ. ɼ. ʂʠʩʝʣʝʚʘ ʫʜʝʣʴʥʦʝ ʢʨʝʩʪʴʷʥʩʪʚʦ ʚʩʝʛʦ 
ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʦʛʦ ʫʝʟʜʘ ʙʳʣʦ ʧʝʨʝʚʝʜʝʥʦ ʚ ʚʝʜʝʥʠʝ ʚʥʦʚʴ ʩʦʟʜʘʥʥʦʛʦ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʤʫʱʝʩʪʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣʠ ʫʥʠʯʪʦʞʝʥʳ ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʧʨʦʩʣʦʡʢʠ ʚʥʫʪʨʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʝʣʠʢʦʨʫʩʩʢʦʛʦ ʢʨʝʩʪʴʷʥʩʪʚʘ, ʦʙʲʝʜʠʥʠʚ ʚʩʝ ʫʧʨʘʟʜʥʝʥʥʳʝ ʢʘʪʝʛʦʨʠʠ ʚ 
çʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʨʝʩʪʴʷʥ ʚʩʝʭ ʥʘʠʤʝʥʦʚʘʥʠʡ, ʢʨʦʤʝ ʧʨʠʧʠʩʘʥʥʳʭ ʢ ʦʩʦʙʳʤ ʚʝʜʦʤʩʪʚʘʤè. ʅʝ 
ʩʣʫʯʘʡʥʦ, ʯʪʦ ʚ IX (1850 ʛ.) ʨʝʚʠʟʠʠ ʥʘʩʝʣʝʥʠʷ ʛ. ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʘ ʥʝʪ ʫʜʝʣʴʥʳʭ ʢʨʝʩʪʴʷʥ, ʘ 
ʯʠʩʣʝʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʝʟʢʦ ʚʳʨʦʩʣʘ. ʇʦʩʣʝ ʦʙʲʝʜʠʥʝʥʠʷ ʢʘʪʝʛʦʨʠʡ ʯʠʩʣʝʥʥʦʩʪʴ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʨʝʩʪʴʷʥ ʚ ʛʦʨʦʜʝ ʥʝʫʢʣʦʥʥʦ ʨʦʩʣʘ, ʜʦʩʪʠʛʥʫʚ ʩʚʦʝʛʦ ʧʠʢʘ ʧʦ ʜʘʥʥʳʤ ʨʝʚʠʟʩʢʦʛʦ 
ʫʯʝʪʘ ʚ 1858 ʛ. - 4803 ʯʝʣ. ɺ ʤʝʩʪʝ ʩ ʪʝʤ, ʧʦ ʪʝʤʧʘʤ ʧʨʠʨʦʩʪʘ ʚʳʜʝʣʷʝʪʩʷ 1850 ʛ., ʢʦʛʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʨʝʚʠʟʠʝʡ ʚʳʨʦʩʣʘ ʚ 1,15 ʨʘʟ. 

ʇʦʤʝʱʠʯʴʠ ʜʚʦʨʦʚʳʝ ʣʶʜʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʜʚʦʨʷʥʩʪʚʘ ʠ ʩʦʩʪʘʚʣʷʣʠ 
ʥʘʠʤʝʥʴʰʫʶ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ, ʥʝ ʠʤʝʷ ʩ ʥʠʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʠʭ ʩʚʷʟʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 
ʙʳʩʪʨʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʤʝʱʠʯʴʠʭ ʜʚʦʨʦʚʳʭ ʣʶʜʝʡ. ɺ ʛ. ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʝ ʠʭ ʯʠʩʣʦ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 
18 ʜʫʰ ʤʫʞ. ʧʦʣʘ ʜʦ 45, ʪ.ʝ. ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 
ʧʦʤʝʱʠʢʦʚ ʠʟ ʩʚʦʠʭ ʜʝʨʝʚʝʥʴ (ʠʤʝʥʠʡ) ʧʝʨʝʩʝʣʷʣʦʩʴ ʚ ʫʝʟʜʥʳʡ ʛʦʨʦʜ ʠʣʠ ʩʪʨʦʠʣʠ ʪʘʤ ʜʦʤʘ ʜʣʷ ʚʨʝ-
ʤʝʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ.  
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ʋʙʚʤʡʯʙ 2 
ɹʚʪʧʤʷʫʦʙʸ ʰʡʪʤʞʦʦʧʪʫʵ ʡ ʪʫʩʬʣʫʬʩʙ ʜʧʩʧʝʪʣʡʮ ʧʚʴʛʙʫʞʤʞʢ ʛ ʜʧʩʧʝʞ ʃʩʙʪʦʧʪʤʧʚʧʝʪʣ ʈʞʦʠʞʦ-
ʪʣʧʢ ʜʬʚʞʩʦʡʡ ʨʧ ʥʙʫʞʩʡʙʤʙʥ IV (1762 ʜ.), V (1795 ʜ.), VI (1811 ʜ.), VII (1816 ʜ.), VIII (1834 ʜ.) ʡ IX (1850 

ʜ.) ʩʞʛʡʠʡʢ ʨʧʝʙʫʦʧʜʧ ʦʙʪʞʤʞʦʡʸ [1] 

ɻʦʜʳ ʨʝʚʠʟʠʠ ʂʫʧʮʳ (ʯʝʣ.ʤ.ʧ.) ʄʝʱʘʥʝ (ʯʝʣ.ʤ.ʧ.) ʎʝʭʦʚʳʝ (ʯʝʣ.ʤ.ʧ.) 

1762 60 - - 

1782 124 - - 

1795 247 34 13 

1811 267 49 11 

1816  294 108 16 

1834  305 235 19 

1850 170 479 23 

 
ʉʪʨʫʢʪʫʨʘ ʢʨʘʩʥʦʩʣʦʙʦʜʩʢʠʭ ʛʦʨʦʜʩʢʠʭ ʦʙʳʚʘʪʝʣʝʡ ʚ XVIII ʚ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʫʧʮʳ ʧʨʝʦʙʣʘʜʘʣʠ 

ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʠʤʦʩʪʠ ʛʦʨʦʜʘ ʚ ʪʦʨʛʦʚʣʝ (ʩʤ. ʪʘʙʣ. 2). ʂ ʩʝʨʝʜʠʥʝ XIX ʚ. ʯʠʩʣʝʥ-
ʥʦʩʪʴ ʢʫʧʝʯʝʩʪʚʘ ʚ ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʝ ʫʩʪʫʧʘʣʘ ʪʦʣʴʢʦ ʛʫʙʝʨʥʩʢʦʤʫ ʛʦʨʦʜʫ ʇʝʥʟʝ ʠ ʫʝʟʜʥʦʤʫ ʛʦʨʦʜʫ ʉʘ-
ʨʘʥʩʢʫ. ʆʜʥʘʢʦ ʫʞʝ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 
ʯʠʩʣʝʥʥʦʩʪʴ ʢʫʧʮʦʚ ʩʥʠʟʠʣʘʩʴ ʜʦ 170 ʯʝʣ. ʕʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʨʠʚʠʣʝʛʠʡ ʫ ʛʠʣʴʜʝʡʩʢʦʛʦ 
ʢʫʧʝʯʝʩʪʚʘ ʠ ʤʦʥʦʧʦʣʴʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʚ ʪʦʨʛʦʚʣʝ ʛʦʨʦʜʩʢʦʡ ʢʫʧʝʯʝʩʢʦʡ ʚʝʨʭʫʰʢʠ, ʛʜʝ ʚʳʜʝʣʷʣʠʩʴ 
ʜʦʤʘ ʅʝʥʶʢʦʚʳʭ, ʉʝʚʘʩʪʴʷʥʦʚʳʭ, ʄʘʣʘʢʝʝʚʳʭ, ʢʦʥʪʨʦʣʠʨʦʚʘʚʰʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʦʨʛʦʚʳʭ ʦʧʝ-
ʨʘʮʠʡ ʚ ʛʦʨʦʜʝ.  

ʂʫʧʝʯʝʩʪʚʦ ʤʦʨʜʦʚʩʢʦʛʦ ʢʨʘʷ ʜʝʣʠʣʦʩʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ ʦʪʥʦʩʠʣʠʩʴ ʣʠʮʘ, ʟʘʥʠʤʘʚʰʠʝʩʷ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ çʦʪʲʝʟʞʠʤ ʪʦʨʛʦʤè, ʪ.ʝ. ʦʩʫʱʝʩʪʚʣʷʚʰʠʝ ʧʨʦʜʘʞʫ ʠ ʟʘʢʫʧʢʫ ʪʦʚʘʨʦʚ ʥʘ ʤʝʩʪʝ ʠ ʟʘ 
ʧʨʝʜʝʣʘʤʠ ʩʚʦʝʛʦ ʛʦʨʦʜʘ. ʆʩʥʦʚʥʳʤ ʟʘʥʷʪʠʝʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʙʳʣʘ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ 
ʚʩʝ-ʪʘʢʠ (ʭʦʪʷ ʤʥʦʛʠʝ ʠʤʝʣʠ ʣʘʚʢʠ) ʜʝʣʦʤ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ. ʂʫʧʮʳ, ʟʘʥʠʤʘʚʰʠʝʩʷ çʦʪʲʝʟʞʠʤ ʪʦʨʛʦʤè, 
ʞʠʣʠ ʚʦ ʚʩʝʭ ʛʦʨʦʜʘʭ ʢʨʘʷ. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʠʣʠ ʞʠʪʝʣʠ ʧʦʩʘʜʦʚ ʠ ʜʨʫʛʠʭ ʛʦʨʦʜʩʢʠʭ ʩʣʦʝʚ. 

ɼʨʫʛʦʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʪʝʛʦʨʠʝʡ ʛʦʨʦʜʩʢʠʭ ʦʙʳʚʘʪʝʣʝʡ ʙʳʣʠ ʤʝʱʘʥʝ. ʂ ʤʝʱʘʥʘʤ ʙʳʣʠ ʦʪʥʝ-
ʩʝʥʳ ʚʩʝ ʛʦʨʦʜʩʢʠʝ ʦʙʳʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ, ʥʝ ʚʣʘʜʝʷ ʥʝʦʙʭʦʜʠʤʳʤ ʢʘʧʠʪʘʣʦʤ, ʥʝ ʤʦʛʣʠ ʙʳʪʴ ʟʘʧʠʩʘʥʳ 
ʚ ʢʫʧʝʯʝʩʪʚʦ. ʄʝʱʘʥʝ ï ʧʦʜʘʪʥʦʝ ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʩʦʩʪʦʷʚʰʝʝ ʠʟ ʤʝʣʢʠʭ ʜʦʤʦʚʣʘʜʝʣʴʮʝʚ, ʪʦʨ-
ʛʦʚʮʝʚ ʠ ʨʝʤʝʩʣʝʥʥʠʢʦʚ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʙʳʣʠ ʚʯʝʨʘʰʥʠʝ ʢʨʝʩʪʴʷʥʝ ï ʚʦʣʴʥʦʦʪʧʫʱʝʥʥʳʡ ʠʣʠ ʚʳʢʫ-
ʧʠʚʰʠʡʩʷ ʦʪ ʢʨʝʧʦʩʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʣʠ ʦʪʩʣʫʞʠʚʰʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʩʦʣʜʘʪ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-
ʥʳʤ ʟʘʥʷʪʠʝʤ ʤʝʱʘʥ ʙʳʣʘ ʤʝʣʢʘʷ ʪʦʨʛʦʚʣʷ, ʨʝʤʝʩʣʦ. ɺʳʭʦʜʮʳ ʠʟ ʢʨʝʩʪʴʷʥʩʪʚʘ ʟʘʯʘʩʪʫʶ ʟʘʥʠʤʘʣʠʩʴ 
ʜʘʞʝ ʭʣʝʙʦʧʘʰʝʩʪʚʦʤ.  

ɺʳʷʚʣʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʤʝʱʘʥ ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʨʦʩʪʦʤ, ʥʦ 
ʠ ʩ ʘʢʪʠʚʥʦʡ ʜʠʥʘʤʠʢʦʡ ʚ ʤʝʱʘʥʩʢʦʤ ʩʦʩʣʦʚʠʠ. ɺ ʪʝʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʚ ʩʦʩʪʘʚ ʤʝʱʘʥ ʣʝʛʢʦ 
ʚʭʦʜʠʣʠ ʠ ʚʳʭʦʜʠʣʠ ʢʫʧʮʳ. ʄʝʞʜʫ ʤʝʱʘʥʩʪʚʦʤ ʠ ʢʫʧʝʯʝʩʪʚʦʤ ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʪʝʩʥʘʷ ʩʚʷʟʴ. ʈʘʟ-
ʙʦʛʘʪʝʚʰʠʝ ʤʝʱʘʥʝ ʧʝʨʝʭʦʜʠʣʠ ʚ ʢʫʧʝʯʝʩʪʚʦ, ʦʙʝʜʥʝʚʰʠʝ ʢʫʧʮʳ ï ʚ ʤʝʱʘʥʩʪʚʦ. ʅʠʢʘʢʦʛʦ ʶʨʠʜʠʯʝ-
ʩʢʦʛʦ ʙʘʨʴʝʨʘ ʤʝʞʜʫ ʢʘʪʝʛʦʨʠʷʤʠ ʛʦʨʦʜʩʢʠʭ ʦʙʳʚʘʪʝʣʝʡ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ. 

ʄʝʱʘʥʝ ʠ ʮʝʭʦʚʳʝ ʩʦʩʪʘʚʣʷʣʠ ʦʜʠʥ ʨʘʟʨʷʜ ʛʦʨʦʜʩʢʦʛʦ ʩʦʩʣʦʚʠʷ, ʥʝ ʨʘʟʣʠʯʘʷʩʴ ʧʦ ʧʨʘʚʘʤ, ʟʘ 
ʦʜʥʠʤ ʣʠʰʴ ʠʩʢʣʶʯʝʥʠʝʤ: ʤʝʱʘʥʝ ʥʝ ʦʙʷʟʘʥʳ ʙʳʣʠ ʟʘʧʠʩʳʚʘʪʴʩʷ ʚ ʮʝʭ, ʮʝʭʦʚʳʝ ʞʝ ʩʦʩʪʦʷʣʠ ʚ ʥʝʤ 
ʧʦʩʪʦʷʥʥʦ. ʇʨʠʯʝʤ ʢʘʪʝʛʦʨʠʷ çʮʝʭʦʚʳʭè ʙʳʣʘ ʩʘʤʦʡ ʩʪʘʙʠʣʴʥʦʡ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ. ɺʦʟʤʦʞʥʦ ʟʘʧʠʩʘʥ-
ʥʳʝ ʚ ʮʝʭʠ ʚ ʢʦʥʮʝ XVIII ʚ. ʨʝʤʝʩʣʝʥʥʠʢʠ, ʦʩʪʘʚʘʣʠʩʴ ʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʬʦʨʤʘʣʴʥʦ [2].  

ɺ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XVIII ʚ. ʞʠʟʥʴ ʚ ʛ. ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʝ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ. ʆʥ ʧʝʨʝʩʪʘʣ 
ʙʳʪʴ ʛʦʨʦʜʦʤ-ʢʨʝʧʦʩʪʴʶ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʮʝʥʪʨ ʙʦʣʴʰʦʡ ʦʢʨʫʛʠ. ʅʘʩʝʣʝʥʠʝ 
ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʘ ʥʝʫʢʣʦʥʥʦ ʨʦʩʣʦ. ʇʨʦʚʝʜʝʥʥʳʝ ʫʯʝʪʳ ʥʘʩʝʣʝʥʠʷ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʧʦʷʚʣʝʥʠʝ 
ʧʦʩʘʜʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʣʶʜʝʡ, ʟʘʥʠʤʘʚʰʠʭʩʷ ʪʦʨʛʦʚʣʝʡ ʠ ʨʝʤʝʩʣʦʤ. ʆʜʥʘʢʦ, ʙʦʣʴʰʝʡ ʯʘʩʪʴ 
ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʦʩʪʘʚʘʣʠʩʴ ʢʨʝʩʪʴʷʥʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ 
ʚ ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʝ ʪʦʨʛʦʚʦ-ʨʝʤʝʩʣʝʥʥʦʝ ʩʦʩʣʦʚʠʝ ʠ ʝʛʦ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝ-
ʣʝʥʠʷ ʨʦʩʣʠ ʙʳʩʪʨʝʝ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʛʦ. ʂʨʝʩʪʴʷʥʝ, ʢʘʢ ʠ ʛʠʣʴʜʝʡʩʢʦʝ ʢʫʧʝʯʝʩʪʚʦ ʩ ʮʝʭʦʚʳʤʠ ʨʝʤʝʩ-
ʣʝʥʥʠʢʘʤʠ, ʥʘʯʠʥʘʣʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʩʚʦʝ ʭʦʟʷʡʩʪʚʦ ʥʘ ʨʳʥʦʢ. ɺ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ XIX ʚ. ʂʨʘʩʥʦʩʣʦ-
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ʙʦʜʩʢ ʩʪʘʣ ʩʨʝʜʥʠʤ ʫʝʟʜʥʳʤ ʛʦʨʦʜʦʤ, ʪʘʢ ʢʘʢ ʯʠʩʣʝʥʥʦʩʪʴ ʝʛʦ ʥʘʩʝʣʝʥʠʷ ʜʦʩʪʠʛʣʘ 6512 ʯʝʣ. ʆʜʥʘʢʦ, 
ʥʝʚʟʛʦʜʳ, ʦʙʨʫʰʠʚʰʠʝʩʷ ʥʘ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. (ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ 1812 ʛ., 
ʥʝʫʨʦʞʘʡʥʳʝ ʛʦʜʳ 1817,1818,1820, 1848 ʠ ʵʧʠʜʝʤʠʷ ʭʦʣʝʨʳ ʚ 1830-ʝ ʛʛ.) ʧʨʠʚʝʣʠ ʢ ʩʥʠʞʝʥʠʶ ʪʝʤʧʦʚ 
ʨʦʩʪʘ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʅʘ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʛ. ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʘ ʚʣʠʷʣʘ ʠ ʤʠʛʨʘʮʠʷ, ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʦʪʪʦʢʦʤ ʥʘʩʝʣʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʤʘʣʦʟʝʤʝʣʴʝʤ. ʇʦʢʠʜʘʣʠ ʛʦʨʦʜ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢʨʝ-
ʩʪʴʷʥʝ, ʝʩʪʝʩʪʚʝʥʥʦ ʥʝ ʙʝʟ ʨʘʟʨʝʰʝʥʠʷ ʚʣʘʩʪʝʡ.  

ʉʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XIX ʚ., ʦʢʘʟʘʣʠ ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ 
ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʩʝʣʝʥʠʷ ʂʨʘʩʥʦʩʣʦʙʦʜʩʢʘ. ɺ ʛʦʨʦʜʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠ-
ʯʠʚʘʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʢʫʧʮʦʚ ʠ ʨʝʤʝʩʣʝʥʥʠʢʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʫʧʝʯʝʩʢʦʝ ʩʦʩʣʦʚʠʝ ʥʝ ʠʤʝʣʦ ʫʩʪʦʡʯʠ-
ʚʦʡ ʪʝʥʜʝʥʮʠʠ ʢ ʨʦʩʪʫ. ʆʩʥʦʚʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʘ ʦʩʪʘʚʘʣʦʩʴ ʢʨʝʩʪʴʷʥʩʪʚʦ.  
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ǭǷǧǠǩǧ ǯǲǩǭǡǭǣǧǱǤǪǤǨ Ǯǯǧ ǯǤǟǪǧǦǟǵǧǧ 
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ǭǯǢǟǬǧǦǟǵǧǧ 

ǮǿȌȓȇȊȍȁǿ ǫǿȏȂǿȏȇȑǿ ǰȄȏȂȄȄȁȌǿ 
ʉʪʫʜʝʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʭʘʥʦʚʘ ɽʣʝʥʘ ɸʥʘʪʦʣʴʝʚʥʘ 
ʂʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ʜʝʣʝʛʠʨʦʚʘʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʤʝʥʠʡ ʣʶʙʦʛʦ ʤʝʥʝʜʞʝʨʘ ʠ 
ʨʫʢʦʚʦʜʠʪʝʣʷ. ʈʫʢʦʚʦʜʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʬʫʥʢʮʠʝʡ ʜʝʣʝʛʠʨʦʚʘʥʠʷ, ʧʦʩʪʦʷʥʥʦ ʟʘʚʘʣʝʥ 
ʨʘʙʦʪʦʡ, ʫ ʥʝʛʦ ʥʠ ʥʘ ʯʪʦ ʥʝʪ ʚʨʝʤʝʥʠ, ʘ ʨʘʙʦʯʠʝ ʟʘʜʘʯʠ ʚʩʝ ʨʘʚʥʦ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʩʨʦʢ. ʇʦʜʯʠʥʝʥ-
ʥʳʝ ʞʝ ʪʘʢʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʥʘʦʙʦʨʦʪ ʯʘʩʪʦ ʩʠʜʷʪ ʙʝʟ ʜʝʣʘ, ʦʥʠ ʣʠʰʝʥʳ ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ ʠ ʞʝʣʘʥʠʷ 
ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʜʝʣʝʛʠʨʦʚʘʥʠʷ 
ʧʦʣʥʦʤʦʯʠʡ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʦ-
ʧʫʩʢʘʶʪ ʧʨʠ ʜʝʣʝʛʠʨʦʚʘʥʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʜʝʣʝʛʠʨʦʚʘʥʠʝ ʧʦʣʥʦʤʦʯʠʡ, ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ, ʨʫʢʦʚʦʜʠ-
ʪʝʣʴ, ʦʰʠʙʢʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ. 
 

ERRORS OF HEADS IN IMPLEMENTING THE FUNCTION OF DELEGATION OF AUTHORITIES IN THE 
ORGANIZATION 

 
Panfilova Margarita Sergeevna 

 
Annotation: delegation of authority is one of the most important skills of any manager and supervisor. A man-
ager who does not cope with the delegation function is constantly littered with work, he has no time for any-
thing, and work tasks are still not completed on time. The subordinates of such a leader, on the contrary, often 
sit idle, they are devoid of initiative and desire to achieve high results. This article describes the theoretical 
foundations of delegation of authority, and also addresses the most common mistakes that managers make 
when delegating. 
Key words: personnel management, delegation of authority, teamwork, leader, mistakes of leaders. 

 
ɼʝʣʝʛʠʨʦʚʘʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʘʤʳʤ ʧʨʦʩʪʳʤ ʠ ʩʘʤʳʤ ʩʣʦʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʩʧʠʩʢʝ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ ʣʶʙʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ 
ʧʨʝʠʤʫʱʝʩʪʚʘ, ʦʥʦ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʥʝʧʦʥʷʪʥʳʭ ʠ ʥʝʧʨʘʚʠʣʴʥʦ ʧʨʠʤʝʥʷʝʤʳʭ 
ʬʫʥʢʮʠʡ ʚ ʤʝʥʝʜʞʤʝʥʪʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ ʧʦʥʷʪʠʝ çʜʝʣʝʛʠʨʦʚʘʥʠʝ ʧʦʣʥʦʤʦʯʠʡè 
ʤʦʞʥʦ ʥʘʡʪʠ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʣʝʛʠʨʦʚʘʥʠʶ ʧʦʣʥʦʤʦʯʠʡ:  

¶ ʥʘʜʝʣʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʚʣʘʩʪʴʶ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʠ ʨʘʟʨʝʰʝʥʠʝ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 
ʩʚʦʝ ʫʩʤʦʪʨʝʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ [1, ʩ. 70]; 
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¶ ʠʥʩʪʨʫʤʝʥʪ ʤʦʪʠʚʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʧʦʜʯʠʥʝʥʥʳʭ [2, ʩ. 48]; 

¶ ʧʝʨʝʜʘʯʘ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʥʝʢʦʪʦʨʦʛʦ ʟʘʜʘʥʠʷ ʧʦʜʯʠʥʝʥʥʦʤʫ, ʢʦʪʦʨʦʝ ʪʦʪ ʚ ʩʦʩʪʦʷʥʠʠ ʚʳʧʦʣ-
ʥʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦ, ʠʩʭʦʜʷ ʠʭ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ [3, ʩ. 2]; 

¶ ʧʝʨʝʜʘʯʘ ʧʦʣʥʦʤʦʯʠʡ ʜʨʫʛʦʤʫ ʣʠʮʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʢ ʩʨʝʜʩʪʚʦ 
ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ [4, ʩ. 79]. 

 
ʋʙʚʤʡʯʙ 1 

ʇʱʡʚʣʡ ʩʬʣʧʛʧʝʡʫʞʤʞʢ ʨʩʡ ʝʞʤʞʜʡʩʧʛʙʦʡʡ ʨʧʤʦʧʥʧʰʡʢ 

 ̄ ʆʰʠʙʢʘ ʆʧʠʩʘʥʠʝ ʂʘʢ ʩʤʷʛʯʠʪʴ / ʧʨʝʦʜʦʣʝʪʴ 

1 ɼʝʣʝʛʠʨʦʚʘʥʠʝ ʜʣʷ 
ʛʘʣʦʯʢʠ 

ɺʦʟʥʠʢʘʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 
ʩʦʪʨʫʜʥʠʢ ʫʞʝ ʠʤʝʝʪ ʚ ʩʠʣʫ ʩʚʦʠʭ 
ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʪʝ 
ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʝʤʫ 
ʜʝʣʝʛʠʨʦʚʘʣ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʈʫʢʦʚʦʜʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ 
ʭʦʨʦʰʦ ʟʥʘʪʴ ʜʦʣʞʥʦʩʪʥʳʝ 
ʠʥʩʪʨʫʢʮʠʠ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 
ʥʝ ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʯʫʞʫʶ ʨʘʙʦʪʫ 

2 ʅʝʚʝʨʥʳʡ ʚʳʙʦʨ ʦʙʲʝʢʪʘ 
ʜʣʷ ʜʝʣʝʛʠʨʦʚʘʥʠʷ 

ɼʘʥʥʘʷ ʦʰʠʙʢʘ ʚʦʟʥʠʢʘʝʪ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ 
ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʚʦʠʤ 
ʧʦʜʯʠʥʝʥʥʳʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 
ʦʨʠʝʥʪʘʮʠʠ ʚ ʨʘʙʦʪʝ ʥʝ ʥʘ ʠʭ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ, ʘ ʥʘ 
ʤʝʞʣʠʯʥʦʩʪʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ɼʝʣʝʛʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʪʦʤʫ 
ʩʦʪʨʫʜʥʠʢʫ, ʯʴʠ ʜʦʣʞʥʦʩʪʥʳʝ 
ʦʙʷʟʘʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ 
ʜʝʣʝʛʠʨʫʝʤʦʡ ʟʘʜʘʯʝ 

3 ɼʝʣʝʛʠʨʦʚʘʥʠʝ ʛʨʫʧʧʝ 
ʙʝʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʬʫʥʢʮʠʦʥʘʣʘ 

ʇʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʨʫʢʦʚʦʜʠʪʝʣʴ 
ʜʝʣʝʛʠʨʫʝʪ ʟʘʜʘʯʫ ʥʝ ʦʜʥʦʤʫ 
ʩʦʪʨʫʜʥʠʢʫ, ʘ ʨʘʙʦʯʝʡ ʛʨʫʧʧʝ, ʥʦ 
ʧʨʠ ʵʪʦʤ ʥʝ ʟʘʢʨʝʧʣʷʝʪ ʦʪʜʝʣʴʥʳʝ 
ʧʦʜʟʘʜʘʯʠ ʠ ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 
ʟʘ ʢʦʥʢʨʝʪʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʉʦʚʤʝʩʪʥʦ ʩ ʢʦʤʘʥʜʦʡ, ʢʦʪʦʨʦʡ 
ʜʝʣʝʛʠʨʫʝʪʩʷ ʟʘʜʘʯʘ, 
ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʦʣʠ ʚʥʫʪʨʠ 
ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ 

4 ʉʪʨʘʭ ʧʦʢʘʟʘʪʴʩʷ 
ʥʝʢʦʤʧʝʪʝʥʪʥʳʤ ʠ 
ʧʦʪʝʨʷʪʴ ʘʚʪʦʨʠʪʝʪ 

ʆʯʝʥʴ ʯʘʩʪʦ ʨʫʢʦʚʦʜʠʪʝʣʠ 
çʩʧʠʭʠʚʘʶʪè ʥʘ ʧʦʜʯʠʥʝʥʥʳʭ ʪʝ 
ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʨʘʟʙʠʨʘʶʪʩʷ 
ʩʘʤʠ, ʦʜʥʘʢʦ ʵʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 
ʦʩʣʦʞʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʨʫʢʦʚʦʜʠʪʝʣʴ 
ʥʝ ʩʤʦʞʝʪ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 
ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ, ʝʩʣʠ 
ʩʘʤ ʚ ʥʝʡ ʥʝ ʨʘʟʙʠʨʘʝʪʩʷ 

ɼʝʣʝʛʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʘʤ 
ʪʦʣʴʢʦ ʪʝ ʟʘʜʘʯʠ ʠ ʬʫʥʢʮʠʠ, ʚ 
ʢʦʪʦʨʳʭ ʨʘʟʙʠʨʘʝʪʩʷ ʩʘʤ 
ʨʫʢʦʚʦʜʠʪʝʣʴ 

5 ʅʝʯʝʪʢʘʷ ʧʦʩʪʘʥʦʚʢʘ 
ʟʘʜʘʯ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ 
ʟʘʜʘʯʠ ʥʝ ʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ 
ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʠʟ-ʟʘ ʵʪʦʛʦ 
ʩʦʪʨʫʜʥʠʢ ʤʦʞʝʪ ʥʝʚʝʨʥʦ ʝʝ 
ʠʩʪʦʣʢʦʚʘʪʴ ʠ ʩʜʝʣʘʪʴ ʩʦʚʩʝʤ ʥʝ 
ʪʦ, ʯʪʦ ʦʪ ʥʝʛʦ ʭʦʪʝʣ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ 
ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 
SMART, ʦʥʘ ʫʯʠʪʳʚʘʝʪ ʚʩʝ 
ʥʝʦʙʭʦʜʠʤʳʝ ʢʨʠʪʝʨʠʠ, 
ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʧʝʨʝʜʘʪʴ 
ʟʘʜʘʯʫ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʢ 
ʧʦʜʯʠʥʝʥʥʦʤʫ ʙʝʟ ʠʩʢʘʞʝʥʠʷ 
ʩʤʳʩʣʘ ʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 
ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʝʜʝʥʠʡ 

 
ɿʘʯʘʩʪʫʶ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʥʝ ʧʦʥʠʤʘʶʪ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʬʫʥʢʮʠʝʡ çʧʦʩʪʘʥʦʚʢʠ ʮʝʣʠè ʠ 

çʜʝʣʝʛʠʨʦʚʘʥʠʝʤ ʧʦʣʥʦʤʦʯʠʡè ʠ ʜʝʣʝʛʠʨʫʶʪ ʧʦʜʯʠʥʝʥʥʦʤʫ ʟʘʜʘʯʫ ʧʦ ʘʣʛʦʨʠʪʤʫ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʠ. 
ʅʝʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʚ ʚʦʧʨʦʩʝ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʘʥʥʘʷ 
ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʚ ʢʦʤʧʘʥʠʠ ʠʣʠ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʝ ʥʝ ʨʘʟʚʠʪʘ ʠʣʠ ʨʘʟʚʠʪʘ ʦʯʝʥʴ ʧʣʦʭʦ. 


















































































































































































































