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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

17.09.2020 ʛ. 

II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

 

çʉʊʋɼɽʅʏɽʉʂʀɽ ʅɸʋʏʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗè 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

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

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

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

ʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ (ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

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

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

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

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

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

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

ʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

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

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ  ɺʆ çʂʨʳʤʩʢʠʡ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

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

ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 



8 ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  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) ʀʣʠɹʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, ʅʆʋ 

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

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

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

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

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

ʥʦʤʠʢʦ-ʶʨʠʜʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

20) ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

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

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

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

ʬʝʩʩʦʨ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

26) ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘ-

ʢʫʣʴʪʝʪʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʋʨʘʣʴʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ 

çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 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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ǲǣǩ 35,.23 

ǭǵǤǬǩǟ ǰǱǤǮǤǬǧ ǟǬǱǯǭǮǭǢǤǬǬǭǨ 
ǬǟǢǯǲǦǩǧ ǱǤǯǯǧǱǭǯǧǧ ǰ ǧǰǮǭǪǻǦǭǡǟǬǧǤǫ 
ǠǤǯǝǦǺ ǮǭǡǧǰǪǭǨ ǡ ǩǟǶǤǰǱǡǤ 
ǠǧǭǧǬǣǧǩǟǱǭǯǟ  

ǮȍȌȍȋǿȏǞȁǿ ǱǿȑțȞȌǿ ǡǿȃȇȋȍȁȌǿ* 
 ǠǿȆǿȌȍȁǿ ǯǿȇȐǿ ǟȊȄȉȐȄȄȁȌǿ* 

ǠȍȂǿȑȚȏǞȁǿ ǫǿȏȇȞ ǟȊȄȉȐǿȌȃȏȍȁǿ* 
 ǢȍȊȚȂȇȌǿ ǩǿȏȇȌǿ ǟȊȄȉȐǿȌȃȏȍȁȌǿ  

ʉʪʫʜʝʥʪʳ 2 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʄʇɼ ʠ ʄɹʍ 
ʌɻɹʆʋ ɺʆ çʉʝʚʝʨʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃʝʚʠʮʢʠʡ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ 

ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 
ʌɻɹʆʋ ɺʆ çʉʝʚʝʨʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʛʦʨʦʜʘʭ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʠ ɺʦʣʦ-
ʛʦʜʩʢʦʡ ʦʙʣʘʩʪʝʡ ʧʦ ʚʝʣʠʯʠʥʘ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 
ʣʠʩʪʘ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟ-
ʥʝʥʥʦʩʪʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʣʫʢʪʫʠʨʫʶʱʘʷ ʘʩʠʤʤʝʪʨʠʷ, ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ, ʟʘʛʨʷʟʥʝʥʠʝ, ʙʠʦʠʥʜʠʢʘʮʠʷ, ʵʢʦʣʦ-
ʛʠʷ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ. 
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Abstract: The article is devoted to the assessment of the level of anthropogenic load in the cities of the Ar-
khangelsk and Vologda regions by the magnitude of the fluctuating asymmetry of the bilateral morphological 
structures of the hanging birch leaf. Based on the results obtained, conclusions were made about the degree 
of contamination of localities 
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12 ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 
ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ. ɸʢʪʠʚʥʳʡ ʨʦʩʪ ʛʦʨʦʜʦʚ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʯʘʩʪʦʝ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʙʣʝʤ. ɻʦʨʦʜʩʢʠʝ ʨʘʩʪʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ ʚʣʠʷʥʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʥʠʭ ʠ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʇʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʢʦʥʪʨʦʣʷ ʟʘ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʝʩʧʝ-
ʯʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʩʝʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ.  

ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʷʚʣʷʝʪʩʷ ʙʠʦʠʥʜʠʢʘʮʠʷ. 
ɹʠʦʠʥʜʠʢʘʮʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʪʦʜʘʭ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʢʘʢ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʪʘʢ ʠ ʮʝʣʳʭ 
ʵʢʦʩʠʩʪʝʤ. ʆʙʲʝʢʪʘʤʠ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʚ ʯʘʩʪʥʦʩʪʠ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝ-
ʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʣʠʯʠʥʘ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʙʠʣʘʪʝʨʘʣʴʥʳʭ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʣʠʩʪʘ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ [1, ʩ.57]. ʌʣʫʢʪʫʠʨʫʶʱʘʷ ʘʩʠʤʤʝʪʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʩʣʫʯʘʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʠʤʤʝʪʨʠʠ, ʥʘʨʫʰʝʥʠʷ ʢʦʪʦʨʦʡ ʦʙʳʯʥʦ 
ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʰʠʙʦʢ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʭ ʫʨʦʚʝʥʴ ʤʠʥʠ-
ʤʘʣʝʥ, ʚʦʟʨʘʩʪʘʷ ʧʨʠ ʣʶʙʦʤ ʩʪʨʝʩʩʠʨʫʶʱʝʤ ʚʦʟʜʝʡʩʪʚʠʠ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʩʠʤʤʝʪʨʠʠ [2, 
ʩ.1].  

ʇʚʳʞʣʫʧʥ ʡʪʪʤʞʝʧʛʙʦʡʸ ʙʳʣʘ ʚʳʙʨʘʥʘ ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula Roth). ɼʘʥʥʳʡ ʚʠʜ ʰʠ-
ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ, ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʧʦ-
ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʫʜʦʙʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʙʠʦʠʥʜʠʢʘʪʦʨʦʤ.  

ʏʞʤʵ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪ-
ʨʠʠ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ (Betula pendula Roth).  

ʅʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʧʦʣʦʞʝʥʘ ʪʝʦʨʠʷ çʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷè (çʤʦʨ-
ʬʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘè), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɸ.ɺ. ʗʙʣʦʢʦʚʳʤ, ɺ.ʄ. ɿʘʭʘʨʦʚʳʤ ʠ ʜʨ [2]. 

 ʉʙʦʨ ʣʠʩʪʴʝʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ 10 ʙʣʠʟʢʦ ʨʘʩʪʫʱʠʭ ʜʝʨʝʚʴʝʚ - ʧʦ 10 ʣʠʩʪʴʝʚ ʩ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ, 
ʚʩʝʛʦ - 100 ʣʠʩʪʴʝʚ ʩ ʦʜʥʦʡ ʧʣʦʱʘʜʢʠ. ʃʠʩʪʴʷ ʩʦʙʠʨʘʣʠʩʴ ʩ ʫʢʦʨʦʯʝʥʥʳʭ ʧʦʙʝʛʦʚ ʩ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ 
ʩʪʦʨʦʥʳ ʜʝʨʝʚʘ. ʇʨʠ ʚʳʙʦʨʝ ʜʝʨʝʚʴʝʚ ʫʯʠʪʳʚʘʣʠ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʠʭ ʚʦʟʨʘʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ. 
ʉʙʦʨ ʣʠʩʪʴʝʚ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʙʝʨʸʟ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʫʚʣʘʞʥʝʥʠʷ ʠ 
ʜʦʩʪʠʛʰʠʝ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʉ ʢʘʞʜʦʛʦ ʣʠʩʪʘ ʩʥʠʤʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 5 ʧʘʨʘʤʝʪ-
ʨʘʤ [3, ʩ.61-62]:  

1 ï ʰʠʨʠʥʘ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʦʢ ʣʠʩʪʘ ʚ ʤʝʩʪʝ ʧʝʨʝʛʠʙʘ ʧʨʠ ʩʦʚʤʝʱʝʥʠʠ ʚʝʨʭʫʰʢʠ ʩ ʦʩʥʦ-
ʚʘʥʠʝʤ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ; 

2 ï ʜʣʠʥʘ ʞʠʣʢʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʚʪʦʨʦʡ ʦʪ ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʘ; 
3 ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʩʥʦʚʘʥʠʷʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʞʠʣʦʢ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ; 
4 ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʥʮʘʤʠ ʵʪʠʭ ʞʝ ʞʠʣʦʢ; 
5 ï ʫʛʦʣ ʤʝʞʜʫ ʛʣʘʚʥʦʡ ʞʠʣʢʦʡ ʠ ʚʪʦʨʦʡ ʦʪ ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʘ ʞʠʣʢʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 
ʇʦʩʣʝ ʚʩʝʭ ʠʟʤʝʨʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠ ʚʳʯʠʩʣʝʥʠʷ ʩʪʝʧʝʥʠ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ. ʇʦʢʘʟʘ-

ʪʝʣʴ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʚʳʩʯʠʪʳʚʘʣʠ ʧʦ ʘʣʛʦʨʠʪʤʫ:  
- ʚʳʯʠʩʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ. ɼʣʷ ʵʪʦʛʦ ʨʘʟʥʦʩʪʴ 

ʤʝʞʜʫ ʧʨʦʤʝʨʘʤʠ ʩʣʝʚʘ (L) ʠ ʩʧʨʘʚʘ (R) ʜʝʣʷʪ ʥʘ ʩʫʤʤʫ ʵʪʠʭ ʞʝ ʧʨʦʤʝʨʦʚ: (L-R)/(L+R);  
- ʚʳʯʠʩʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʣʠʩʪʘ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʘʩʠʤʤʝʪʨʠʠ ʧʦ ʢʘʞʜʦʤʫ ʧʨʠʟʥʘʢʫ; 
- ʚʳʯʠʩʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ. ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʷʶʪ ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ ʚʩʝʭ 

ʚʝʣʠʯʠʥ ʘʩʠʤʤʝʪʨʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʣʠʩʪʘ. 
ʇʦʣʫʯʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ɼʣʷ ʜʘʥʥʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ ʨʘʟʨʘʙʦʪʘʥʘ ʧʷʪʠʙʘʣʣʴʥʘʷ ʰʢʘʣʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ (ɿʘʭʘʨʦʚ ɺ.ʄ., ʂʨʳʩʘʥʦʚ ɽ.ʖ., 1996.) 
(ʪʘʙʣ. 1), ʚ ʢʦʪʦʨʦʡ 1 ʙʘʣʣ - ʫʩʣʦʚʥʘʷ ʥʦʨʤʘ, ʘ 5 ʙʘʣʣʦʚ - ʢʨʠʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft Excel. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʣʦʱʘʜʢʠ ʛʦʨʦʜʦʚ: ʂʦʪʣʘʩ (ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ), ɺʦʣʦʛʜʘ ʠ 

ʏʝʨʝʧʦʚʝʮ (ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ). ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʢʦʥʮʝ ʠʶʥʷ 2020 ʛʦʜʘ. 
 



ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 13 

 

II International scientific conference | www.naukaip.ru 

ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʸ ʡ ʡʮ ʧʚʪʬʟʝʞʦʡʞ. ɺ ʛ. ʂʦʪʣʘʩ ʩʙʦʨ ʣʠʩʪʴʝʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʧʣʦ-
ʱʘʜʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʢʦʣʦ ʜʦʨʦʛʠ ʩ ʘʢʪʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʩʦʩʪʘʚʠʣ 0,048 ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 1 ʙʘʣʣʫ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚ-
ʥʦʡ ʥʦʨʤʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʩʪʝʥʠʷ ʚ ʛ. ʂʦʪʣʘʩʝ ʥʝ ʟʥʘʯʠʪʝʣʴ-
ʥʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʜʦʢʣʘʜʘ çʉʦʩʪʦʷʥʠʝ ʠ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙ-
ʣʘʩʪʠ ʟʘ 2017 ʛʦʜè ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʨʭʘʥʛʝʣʴʩʢʦʡ 
ʦʙʣʘʩʪʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʛ. ʂʦʪʣʘʩʝ ʷʚʣʷʝʪʩʷ ʚʳʚʦʟ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ 
ʦʪʭʦʜʦʚ, ʥʦ ʦʙʱʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʧʨʠ ʵʪʦʤ ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ [4, ʩ.455].   

ɺ ʛ. ɺʦʣʦʛʜʘ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʩ ʜʚʫʭ ʧʣʦʱʘʜʦʢ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʬʣʫʢʪʫʠʨʫʶʱʝʡ 
ʘʩʠʤʤʝʪʨʠʠ ʨʘʚʥʦ 0,059 ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2 ʙʘʣʣʘʤ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʜʦ-
ʢʣʘʜʘ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʠʪʦʛʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ɼʝʧʘʨ-
ʪʘʤʝʥʪʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 2019 ʛʦʜʫ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʫʨʦʚʝʥʴ ʟʘ-
ʛʨʷʟʥʝʥʠʷ ʚ ʛ. ɺʦʣʦʛʜʘ ï ʥʠʟʢʠʡ [5]. 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʚ ʛ. ʏʝʨʝʧʦʚʝʮ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʧʣʦʱʘʜʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʨʷʜʦʤ ʩ ʘʚʪʦʤʘʛʠ-
ʩʪʨʘʣʴʶ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ (ʉʧʠʯʝʯʥʘʷ ʬʘʙʨʠʢʘ çʌʕʉʂʆè). ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥ-
ʥʳʭ ʚʝʣʠʯʠʥʘ ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʨʘʚʥʘ 0,069 ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 4 ʙʘʣʣʘʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 
ʨʘʩʪʝʥʠʡ ʛʦʨʦʜʘ. ɺ ʨʝʡʪʠʥʛʝ çʉʘʤʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʛʨʷʟʥʳʝ ʛʦʨʦʜʘ ʈʦʩʩʠʠè ʛʦʨʦʜ ʏʝʨʝʧʦʚʝʮ ʟʘʥʠʤʘʝʪ 
ʯʝʪʚʸʨʪʦʝ ʤʝʩʪʦ [6]. 

ɻʴʛʧʝʴ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula Roth) ʧʦʢʘ-
ʟʘʣʘ ʩʝʙʷ ʢʘʢ ʭʦʨʦʰʠʡ ʙʠʦʠʥʜʠʢʘʪʦʨ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪ.ʢ. ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʫ-
ʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʝʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʛʦʨʦʜʘʭ. ɺʝʣʠʯʠʥʘ 
ʬʣʫʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʣʠʩʪʘ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ  ʤʦʞʝʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʛʦʨʦʜʘʭ. 
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Abstract: a study on anthropogenic pressure to the atmosphere of Arkhangelsk was conducted. The calcula-
tions of the traffic intensity of vehicles were made in the selected area, as well as the calculations of categories 
of cars, which were used to determine the concentration of carbon monoxide in the air. The conclusion about 
the level of atmospheric pollution by the exhaust gases in Arkhangelsk was made. 
Key words: carbon monoxide, exhaust gases, vehicles, cars, pollution, atmosphere. 
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ɻʛʞʝʞʦʡʞ 
ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ï ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ 

ʥʘʩʝʣʝʥʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʫʣʠʮ ʘʚʪʦʤʦʙʠʣʷʤʠ, ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ 60-
80% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʳʙʨʦʩʦʚ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. ʇʦʜʩʯʠʪʘʥʦ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʨʦʙʝʛ ʘʚʪʦʤʦʙʠʣʷ 
ï ʦʢʦʣʦ 15000 ʢʤ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʵʪʦ ʚʨʝʤʷ ʦʥ ʣʠʰʘʝʪ ʘʪʤʦʩʬʝʨʫ 4350 ʢʛ ʢʠʩʣʦʨʦʜʘ ʠ ʦʙʦʛʘʱʘʝʪ ʝʝ ʥʘ 
3250 ʢʛ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 530 ʢʛ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, 93 ʢʛ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ 7 ʢʛ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. ʀ ʢʘʞʜʳʡ 
ʞʠʪʝʣʴ ʛʦʨʦʜʘ ʯʫʚʩʪʚʫʝʪ ʪʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʝ ʠ ʟʜʦʨʦʚʴʝ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʫʨʩʠʨʫʶʱʝʝ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦ ʛʣʘʚʥʳʤ ʫʣʠʮʘʤ ʠ ʩʧʘʣʴʥʳʤ ʨʘʡʦ-
ʥʘʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʨʘʥ ʫʞʝ ʘʢʪʠʚʥʦ ʧʨʠʥʠʤʘʝʪ ʤʝʨʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʚʳʙʨʦʩʦʚ 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʵʢʦʣʦʛʠʶ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʣʴʪʨʦʚ, ʧʝʨʝʭʦʜʘ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯ-
ʥʠʢʠ ʵʥʝʨʛʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʠ ʪ.ʜ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ 
ʚʦʟʜʫʭʘ ʚʩʸ ʝʱʸ ʦʩʪʘʸʪʩʷ ʥʘʩʫʱʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʝ ʪʦʣʴʢʦ ʈʦʩʩʠʠ, ʥʦ ʠ ʤʠʨʘ ʚ ʮʝʣʦʤ.  

ʏʞʤʵʷ ʩʙʚʧʫʴ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʘʪʤʦʩʬʝʨʫ ʚ ʛʦʨʦʜʝ 
ɸʨʭʘʥʛʝʣʴʩʢ. 

ʅʞʫʧʝʧʤʧʜʡʸ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʏʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʤʘʩʩʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ 
ʚ ʘʪʤʦʩʬʝʨʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʫʣʠʮ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ 
ʪʨʘʥʩʧʦʨʪʘ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʦ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʫʣʠʮ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʙʣʶʜʝʥʠʷʤʠ 
ʚ 8, 12, 16 ʠ 20 ʯʘʩʦʚ ʧʦ 20 ʤʠʥ. ʚ ʢʘʞʜʳʡ ʠʟ ʧʝʨʠʦʜʦʚ. ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ 
ʧʦʩʪʨʦʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʜʣʷ ʢʘʞʜʦʡ ʠʟ 
ʢʘʪʝʛʦʨʠʡ ʘʚʪʦʤʦʙʠʣʝʡ. ɸʚʪʦʤʦʙʠʣʠ ʫʯʠʪʳʚʘʶʪ ʧʦ ʪʨʝʤ ʢʘʪʝʛʦʨʠʷʤ: 

- ʘʚʪʦʤʦʙʠʣʠ ʩ ʢʘʨʙʶʨʘʪʦʨʥʳʤ ʜʚʠʛʘʪʝʣʝʤ; 
- ʘʚʪʦʤʦʙʠʣʠ ʩ ʜʠʟʝʣʴʥʳʤ ʜʚʠʛʘʪʝʣʝʤ; 
- ʘʚʪʦʙʫʩʳ. 
ʈʝʟʫʣʴʪʘʪʦʤ ʧʦʜʩʯʝʪʦʚ ʷʚʣʷʝʪʩʷ ʦʙʱʘʷ ʦʮʝʥʢʘ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʫʣʠʮ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ (ʥʠʟʢʘʷ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ 2,7-3,6 ʪʳʩ. ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʫʪʢʠ, ʩʨʝʜʥʷʷ ï 8-17 ʪʳʩ., ʚʳʩʦʢʘʷ ï 18-27 ʪʳʩ.) ʠ 
ʦʧʨʝʜʝʣʝʥʠʝ ʚʢʣʘʜʘ ʢʘʞʜʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʘʚʪʦʤʦʙʠʣʝʡ 
ʫʜʦʙʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʦʥʦʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ Cʆ ʚ ʤʛ/ʤ3. ɼʣʷ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʫʛʘʨʥʦʛʦ ʛʘʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ: 

                      ʂʩʦ = (0,5+0,01ĿNĿ ʂʊ) Ŀ ʂɸ Ŀ ʂʋ Ŀ ʂʉ Ŀ ʂɺ Ŀ ʂʇ, (1) 
ʛʜʝ 0,5 ï ʬʦʥʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʝʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʤʛ/ʤ3; 
N ï ʩʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʝ, ʘʚʪʦʤ./ʯʘʩ, 
ʂʊ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʦʢʩʠʯʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʚʳʙʨʦʩʘʤ ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʦʢʩʠʜʘ ʫʛʣʝʨʦ-

ʜʘ, 
ʂɸ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʘʵʨʘʮʠʶ ʤʝʩʪʥʦʩʪʠ,  
ʂʫ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʠʟʤʝʥʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʢʠʩʴʶ ʫʛʣʝʨʦʜʘ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʦʜʦʣʴʥʦʛʦ ʫʢʣʦʥʘ,  
ʂʩ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦ-

ʨʦʩʪʠ ʚʝʪʨʘ,  
ʂɺ ï ʪʦ ʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ,  
ʂʇ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʣʠʯʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʦʢʠʩʴʶ ʫʛʣʝʨʦʜʘ ʫ ʧʝʨʝʩʝʯʝ-

ʥʠʡ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʝʨʝʩʝʯʝʥʠʡ ʂʇ = 1. 
ʇɼʂ ʚʳʙʨʦʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʦ ʦʢʩʠʜʫ ʫʛʣʝʨʦʜʘ ʨʘʚʥʦ 5 ʤʛ/ʤ3. 
ʂʦʵʬʬʠʮʠʝʥʪ ʪʦʢʩʠʯʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʧʦʪʦʢʘ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦ ʬʦʨʤʫʣʝ: 

                           , 

(2) 

ʛʜʝ  ʈi ï ʩʦʩʪʘʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʜʦʣʷʭ. 
ʉʞʠʬʤʵʫʙʫʴ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʚʦʟʜʫʭʝ ʥʘʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʧʣʦʱʘʜʢʘ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ ʫʣʠʮ ɺʦʨʦʥʠʥʘ-ʈʫʩʘʥʦʚʘ. ʇʦʜʩʯʝʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 25 ʷʥʚʘʨʷ ʠ 1 ʤʘʨʪʘ 2020 
ʛʦʜʘ ʚ 8:00, 12:00, 16:00 ʠ 20:00. 

 



16 ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʋʙʚʤʡʯʙ 1  
ʈʧʝʪʰʞʫʴ 25 ʸʦʛʙʩʸ 2020 

ɺʨʝ-
ʤ ̫

ʃʝʛʢʠʡ 
ʛʨʫʟʦ-
ʚʦʡ 

ʉʨʝʜ-
ʥʠʡ 
ʛʨʫʟʦ-
ʚʦʡ 

ʊʷʞʝ-
ʣʳʡ 
ʛʨʫʟʦ-
ʚʦʡ 

ɸʚʪʦ-
ʙʫʩ 

ʃʝʛʢʦ-
ʚʦʡ 

ʇʨʦʜʦʣʴ-
ʥʳʡ ʫʢʣʦʥ 

ʉʠ-
ʣʘ 
ʚʝʪ-
ʨʘ 

ʆʪʥʦʩʠ-
ʪʝʣʴʥʘʷ 
ʚʣʘʞʥʦʩʪʴ 

ʊʠʧ ʤʝʩʪʥʦ-
ʩʪʠ ʧʦ ʩʪʝ-
ʧʝʥʠ ʘʵʨʘ-
ʮʠʠ 

ʊʠʧ ʧʝʨʝʩʝ-
ʯʝʥʠʷ 

8:00 0 8 0 52 80 

2 

2,1 94 ʄʘʛʠʩʪʨʘʣʴ-
ʥʳʝ ʫʣʠʮʳ ʠ 
ʜʦʨʦʛʠ ʩ 
ʤʥʦʛʦʵʪʘʞ-
ʥʦʡ ʟʘʩʪʨʦʡ-
ʢʦʡ ʩ ʜʚʫʭ 
ʩʪʦʨʦʥ 

ʅʝʨʝʛʫʣʠʨʫ-
ʝʤʦʝ ʧʝʨʝʩʝ-
ʯʝʥʠʝ ʩʦ 
ʩʥʠʞʝʥʠʝʤ 
ʩʢʦʨʦʩʪʠ 

12:00 8 20 0 10 116 2 87 

16:00 0 8 0 84 88 2 90 

20:00 0 4 0 94 72 2,2 92 

 
ʋʙʚʤʡʯʙ 2  

ʈʧʝʪʰʞʫʴ 1 ʥʙʩʫʙ 2020 
ɺʨʝ-
ʤ ̫

ʃʝʛʢʠʡ 
ʛʨʫʟʦ-
ʚʦʡ 

ʉʨʝʜ-
ʥʠʡ 
ʛʨʫʟʦ-
ʚʦʡ 

ʊʷʞʝ-
ʣʳʡ 
ʛʨʫʟʦ-
ʚʦʡ 

ɸʚʪʦ-
ʙʫʩ 

ʃʝʛʢʦ-
ʚʦʡ 

ʇʨʦʜʦʣʴ-
ʥʳʡ ʫʢʣʦʥ 

ʉʠ-
ʣʘ 
ʚʝʪ-
ʨʘ 

ʆʪʥʦʩʠʪʝʣʴ-
ʥʘʷ ʚʣʘʞ-
ʥʦʩʪʴ 

ʊʠʧ ʤʝʩʪʥʦ-
ʩʪʠ ʧʦ ʩʪʝ-
ʧʝʥʠ ʘʵʨʘ-
ʮʠʠ 

ʊʠʧ ʧʝʨʝʩʝ-
ʯʝʥʠʷ 

8:00 0 0 0 32 48 

2 

3,8 82 ʄʘʛʠʩʪʨʘʣʴ-
ʥʳʝ ʫʣʠʮʳ ʠ 
ʜʦʨʦʛʠ ʩ 
ʤʥʦʛʦʵʪʘʞ-
ʥʦʡ ʟʘʩʪʨʦʡ-
ʢʦʡ ʩ ʜʚʫʭ 
ʩʪʦʨʦʥ 

ʅʝʨʝʛʫʣʠʨʫʝ-
ʤʦʝ ʧʝʨʝʩʝ-
ʯʝʥʠʝ ʩʦ 
ʩʥʠʞʝʥʠʝʤ 
ʩʢʦʨʦʩʪʠ 

12:00 8 12 0 76 88 3,1 64 

16:00 4 0 0 84 88 3,0 70 

20:00 0 4 0 88 76 3,1 72 

 

 
ʉʡʪ. 1. 

ɺ 8:00 ʩʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʝ ʩʦʩʪʘʚʠʣʘ 140 ʘʚ-
ʪʦʤ./ʯʘʩ, ʩʠʣʘ ʚʝʪʨʘ ï 2,1 ʤ/ʩʝʢ (ʂʩ=2,00), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 92% (ʂɺ=1,30). ʇʦ ʩʦʩʪʘ-
ʚʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʂʊ ʨʘʚʝʥ 2,11. 

ʂʩʦ = (0,5 + 0,01Ŀ 140 Ŀ 2,11) Ŀ 1,0 Ŀ 1,06 Ŀ 2,00 Ŀ 1,30 Ŀ 1,9 = 18,1 ʤʛ/ʤ3 

ɺ 12:00 ʩʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʝ ʩʦʩʪʘʚʠʣʘ 154 ʘʚ-
ʪʦʤ./ʯʘʩ, ʩʠʣʘ ʚʝʪʨʘ ï 2 ʤ/ʩʝʢ (ʂʩ=2,00), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 87% (ʂɺ=1,30). ʇʦ ʩʦʩʪʘʚʫ 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʂʊ ʨʘʚʝʥ 1,49. 

ʂʩʦ = (0,5 + 0,01Ŀ 154 Ŀ 1,49) Ŀ 1,0 Ŀ 1,06 Ŀ 2,00 Ŀ 1,30 Ŀ 1,9 = 14,6 ʤʛ/ʤ3 
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ɺ 16:00 ʩʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʝ ʩʦʩʪʘʚʠʣʘ 180 ʘʚ-
ʪʦʤ./ʯʘʩ, ʩʠʣʘ ʚʝʪʨʘ ï 2 ʤ/ʩʝʢ (ʂʩ=2,00), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 87% (ʂɺ=1,30). ʇʦ ʩʦʩʪʘʚʫ 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʂʊ ʨʘʚʝʥ 1,49. 

ʂʩʦ = (0,5 + 0,01Ŀ 180 Ŀ 2,34) Ŀ 1,0 Ŀ 1,06 Ŀ 2,00 Ŀ 1,30 Ŀ 1,9 = 24,7 ʤʛ/ʤ3 

ɺ 20:00 ʩʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʝ ʩʦʩʪʘʚʠʣʘ 170 ʘʚ-
ʪʦʤ./ʯʘʩ, ʩʠʣʘ ʚʝʪʨʘ ï 2 ʤ/ʩʝʢ (ʂʩ=2,00), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 87% (ʂɺ=1,30). ʇʦ ʩʦʩʪʘʚʫ 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʂʊ ʨʘʚʝʥ 1,49. 

ʂʩʦ = (0,5 + 0,01Ŀ 170 Ŀ 2,54) Ŀ 1,0 Ŀ 1,06 Ŀ 2,00 Ŀ 1,30 Ŀ 1,9 = 25,2 ʤʛ/ʤ3 

ʉʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ 25 ʷʥʚʘʨʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʇɼʂ. 
 

 
ʉʡʪ. 2. 

 
ɺ 8:00 ʩʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʝ ʩʦʩʪʘʚʠʣʘ 80 ʘʚ-

ʪʦʤ./ʯʘʩ, ʩʠʣʘ ʚʝʪʨʘ ï 3,8 ʤ/ʩʝʢ (ʂʩ=1,2), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 82% (ʂɺ=1,15). ʇʦ ʩʦʩʪʘʚʫ 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʂʊ ʨʘʚʝʥ 2,08. 

ʂʩʦ = (0,5 + 0,01Ŀ 80 Ŀ 2,08) Ŀ 1,0 Ŀ 1,06 Ŀ 1,2 Ŀ 1,15 Ŀ 1,9 = 6 ʤʛ/ʤ3 

ɺ 12:00 ʩʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʝ ʩʦʩʪʘʚʠʣʘ 184 ʘʚ-
ʪʦʤ./ʯʘʩ, ʩʠʣʘ ʚʝʪʨʘ ï 3,1 ʤ/ʩʝʢ (ʂʩ=1,5), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 64% (ʂɺ=0,85). ʇʦ ʩʦʩʪʘʚʫ 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʂʊ ʨʘʚʝʥ 2,30. 

ʂʩʦ = (0,5 + 0,01Ŀ 184 Ŀ 2,30) Ŀ 1,0 Ŀ 1,06 Ŀ 1,5 Ŀ 0,85 Ŀ 1,9 = 12,1 ʤʛ/ʤ3 

ɺ 16:00 ʩʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʝ ʩʦʩʪʘʚʠʣʘ 176 ʘʚ-
ʪʦʤ./ʯʘʩ, ʩʠʣʘ ʚʝʪʨʘ ï 3 ʤ/ʩʝʢ (ʂʩ=1,5), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 70% (ʂɺ=1). ʇʦ ʩʦʩʪʘʚʫ ʘʚ-
ʪʦʪʨʘʥʩʧʦʨʪʘ ʂʊ ʨʘʚʝʥ 2,32. 

ʂʩʦ = (0,5 + 0,01Ŀ 176 Ŀ 2,32) Ŀ 1,0 Ŀ 1,06 Ŀ 1,5 Ŀ 1 Ŀ 1,9 = 13,8 ʤʛ/ʤ3 

ɺ 20:00 ʩʫʤʤʘʨʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʝ ʩʦʩʪʘʚʠʣʘ 168 ʘʚ-
ʪʦʤ./ʯʘʩ, ʩʠʣʘ ʚʝʪʨʘ ï 3,1 ʤ/ʩʝʢ (ʂʩ=1,5), ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 72% (ʂɺ=1). ʇʦ ʩʦʩʪʘʚʫ 
ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʂʊ ʨʘʚʝʥ 2,46. 

ʂʩʦ = (0,5 + 0,01Ŀ 168 Ŀ 2,46) Ŀ 1,0 Ŀ 1,06 Ŀ 1,5 Ŀ 1 Ŀ 1,9 = 14 ʤʛ/ʤ3 

ʉʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ 25 ʷʥʚʘʨʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʇɼʂ. 
ʇʚʪʬʟʝʞʦʡʞ ʩʞʠʬʤʵʫʙʫʧʛ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʚʦʟʜʫʭʝ ʥʘʤʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ, ʪʨʝʙʫʶʱʘʷ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 
ʫʩʣʦʚʠʡ ʥʘ ʚʨʝʤʷ ʧʦʜʩʯʝʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʚʦʟʜʫʭʝ 
ʧʨʝʚʳʰʘʝʪ ʇɼʂ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʜʘʞʝ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʅʘ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʣʠʷʣʠ ʚʳʩʦʢʘʷ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ʦʙʝ ʩʪʦʨʦʥʳ, ʤʝʥʴʰʝ ʚʩʝʛʦ ʦʥʘ ʙʳʣʘ ʚ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ ʩʫʪʦʢ (ʨʠʩ.1 ʠ ʨʠʩ. 2), ʠ 
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̋́̇̅̏̊ ̉̈ ̋́̓̆̄̏̑̉̊ ́̃̓̏̍̏̂̉̌̆̊ȟ ρ ̍́̑̓́ 
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18 ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʘʨʙʶʨʘʪʦʨʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩʨʝʜʠ ʪʨʘʥʩʧʦʨʪʘ.  
ɻʴʛʧʝ. ʇʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦ-

ʩʬʝʨʳ ʚʳʭʣʦʧʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʩʪʦʠʪ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʠ ʪʨʝʙʫʝʪ ʩʢʦʨʝʡʰʝʡ ʨʝʘʣʠʟʘ-
ʮʠʠ ʤʝʨ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʦʪ ʘʚʪʦʤʦʙʠʣʝʡ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʌʝʜʦʨʦʚʘ ɸ.ʀ., ʅʠʢʦʣʘʝʚʘ ɸ.ʅ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʵʢʦʣʦʛʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ï ɺʦʨʦʥʝʞ, 1997 
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ǲǣǩ 352,0/ 

ǠǧǭǧǬǣǧǩǟǵǧǾ ǰǭǰǱǭǾǬǧǾ ǡǭǦǣǲǴǟ Ǯǭ 
ǴǡǭǤ ǰǭǰǬǺ 

ǮǿȌȑȄȊȄȄȁǿ ǟȊȄȉȐǿȌȃȏǿ ǡǿȐȇȊțȄȁȌǿ* 
ǯǿȐȎȒȑȇȌǿ ǤȉǿȑȄȏȇȌǿ ǫȇȔǿȈȊȍȁȌǿ* 
ǥȒȏǿȁȊȄȁǿ ǭȊțȂǿ ǤȁȂȄȌțȄȁȌǿ* 
ǩȍȌȍȁǿȊȍȁǿ ǪȝȀȍȁț ǟȊȄȉȐȄȄȁȌǿ 

ʉʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʝʚʝʨʥʳʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃʝʚʠʮʢʠʡ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ 

ʢ. ʙ. ʥ., ʜʦʮʝʥʪ 
ʌɻɹʆʋ ɺʆ çʉʝʚʝʨʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ɻʛʞʝʞʦʡʞ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʯʪʠ ʥʝ ʦʩʪʘʣʦʩʴ ʤʝʩʪ, ʢʦʪʦʨʳʝ ʙʳ ʥʝ ʪʨʦʥʫʣʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ. ʇʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʦʚ, ʯʪʦ ʧʦʨʦʞʜʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʦʣʦ-
ʛʠʝʡ: ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʚʳʨʫʙʢʘ ʣʝʩʦʚ. ʈʘʟʣʠʯʥʳʝ 
ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʟʘʭʦʨʦʥʝʥʠʷ ʊʈʆ, ʊɹʆ ʠ ʪ.ʜ. ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʣʠ-
ʪʝʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʥʘʩʝʣʝʥʠʝ [1, ʩ. 33]. ɺʩʶ ʜʝʷ-
ʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʫ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʦʜʥʠʤ ʧʦʥʷʪʠʝʤ - ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ. 

 

ɹʦʦʧʫʙʯʡʸ: ʤʝʪʦʜʦʤ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʫʭʘ ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʠ ɺʦʣʦʛʦʜʩʢʦʡ 
ʦʙʣʘʩʪʷʭ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʜʚʝ ʧʣʦʱʘʜʢʠ: ʚʙʣʠʟʠ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʚʜʘʣʠ ʦʪ ʥʝʛʦ. ʅʘ ʢʘʞʜʦʡ ʪʝʨ-
ʨʠʪʦʨʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʦʩʥʳ ʜʣʷ ʩʙʦʨʘ ʜʚʫʭʩʦʪ ʭʚʦʠʥʦʢ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 
ʯʠʩʪʦʪʳ ʚʦʟʜʫʭʘ ʚ ʜʚʫʭ ʨʝʛʠʦʥʘʭ. ʇʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʷʚʣʷʝʪʩʷ ʙʠʦʠʥʜʠʢʘʪʦʨʦʤ ʟʘ 
ʩʯʸʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʚʨʝʜʦʥʦʩʥʳʤ ʧʨʠʤʝʩʷʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʥʝʢʨʦʟ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ, 
ʙʠʦʠʥʜʠʢʘʮʠʷ. 
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Abstract: a bioindication method was used to analyze the air in the Arkhangelsk and Vologda regions. Two 
areas were selected. The first one is located near the source of pollution, and the second one is located away 
from it. Two hundred pine needles were collected to compare the purity of the air in this regions. It is confirmed 
that pine is a bioindicator due to its sensitivity to harmful impurities. 
Key worlds: Pinus Sylvestris, necrosis, anthropogenic impact, air pollution, bioindication. 



20 ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɸʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʩʚʷʟʘʥ ʩ ʞʠʟʥʝʥʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ ʣʶʜʝʡ, ʝʛʦ ʢʘʯʝʩʪʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ [2, ʩ. 
60] ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜʳ ʙʠʦʠʥʜʠʢʘʮʠʠ. ʄʥʦʛʠʝ ʨʘʩʪʝʥʠʷ ʦʯʝʥʴ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʙʠʦʮʝʥʦʟʝ, ʘʥʘʣʠʟʠʨʫʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 
ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʢʘʯʝʩʪʚʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʩʝʥ ʜʣʷ ʦʮʝʥʢʠ ʩʨʝʜʳ ʦʩʥʦʚʘʥʦ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʭʚʦʠ ʢ ʛʘʟʦʜʳʤʦʚʳʤ ʟʘʛʨʷʟ-
ʥʝʥʠʷʤ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. ʇʨʠ ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʫ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ʠʣʠ 
ʛʨʫʧʧ ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʥʝʦʙʳʯʥʘʷ ʦʢʨʘʩʢʘ ʣʠʩʪʚʳ, ʦʧʘʜʝʥʠʝ 
ʣʠʩʪʚʳ, ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʨʦʩʪʘ, ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ, ʘʨʝʘʣʘ ʚʠʜʘ ʠ ʪ.ʜ. ʅʘʙʣʶʜʘʷ ʵʪʠ ʠʟʤʝʥʝʥʠʷ, 
ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʠʟʙʳʪʦʯʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʛʘʟʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʵʪʠʭ ʚʝ-
ʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ ʭʣʦʨʦʬʠʣʣ ʨʘʟʨʫʰʘʝʪʩʷ. ʅʘʨʫʰʝʥʠʝ ʚ ʬʦʪʦʩʠʥʪʝʟʝ ʧʨʠʚʦʜʷʪ ʢ ʥʝʢʨʦʟʫ (ʦʪʤʠʨʘ-
ʥʠʶ). ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʵʢʦ-
ʩʠʩʪʝʤʝ: ʭʣʦʨʦʟ (ʙʣʝʜʥʘʷ ʠʣʠ ʩʚʝʪʣʘʷ ʦʢʨʘʩʢʘ ʭʚʦʠ, ʣʠʩʪʴʝʚ); ʥʝʢʨʦʟ (ʧʦʪʝʤʥʝʥʠʝ ʠ ʦʪʤʠʨʘʥʠʝ ʯʘʩʪʝʡ 
ʭʚʦʠ, ʣʠʩʪʴʝʚ); ʜʝʬʦʣʠʘʮʠʷ (ʦʧʘʜʝʥʠʝ ʭʚʦʠ, ʣʠʩʪʴʝʚ). ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʛʦʨʦʜʦʚ 
ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʠ ʩʝʨʳ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʚʳʧʘʜʝʥʠʷ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ 
ʜʣʷ ʚʩʝʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʅʘʣʠʯʠʝ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʫ ʛʦʣʦʩʝ-
ʤʝʥʥʳʭ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʫʶ ʩʫʭʦʚʝʨʰʠʥʥʦʩʪʴ ʠ ʥʝʢʨʦʟ ʭʚʦʠ ʠ ʚʝʪʦʢ. 

ʏʞʤʵʷ ʩʙʚʧʫʴ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʉʝʚʝʨʦʜʚʠʥʩʢʝ 
ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʛʦʨʦʜʝ ɺʦʣʦʛʜʝ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʚrʞʣʫʙ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʙʳʣʠ ʚʳʙʨʘʥʳ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus Sylvestris). ʈʩʞʝʥʞʫʧʥ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʷʚʣʷʣʦʩʴ ʚʥʝʰʥʝʝ ʩʦʩʪʦʷʥʠʝ ʭʚʦʠ. 

ɼʡʨʧʫʞʠʙ: ʧʦ ʚʥʝʰʥʠʤ ʧʨʠʟʥʘʢʘʤ ʭʚʦʡʥʦʛʦ ʜʝʨʝʚʘ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
ʠ ʢʘʯʝʩʪʚʝ ʚʦʟʜʫʭʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʅʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʚ ʦʙʦʠʭ ʛʦʨʦʜʘʭ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʝ 
ʧʣʦʱʘʜʢʠ. ʇʝʨʚʘʷ ʧʣʦʱʘʜʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʥʦ ʧʦʜʚʝʨʛʘʣʘʩʴ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟ-
ʜʝʡʩʪʚʠʶ, ʚʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʛʣʫʙʠʥʝ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʙʠʨʘʶʪ ʩʦʩʥʳ ʚʳʩʦʪʦʡ ʜʦ 
1,5 ʤ., ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ 20-25 ʤ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʭʚʦʷ 
ʚʪʦʨʦʛʦ ʩʚʝʨʭʫ ʫʯʘʩʪʢʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʙʝʛʘ (ʫʯʘʩʪʦʢ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ 
ʯʠʩʪʦʪʳ ʘʪʤʦʩʬʝʨʳ ʙʳʣʦ ʚʟʷʪʦ 200 ʭʚʦʠʥʦʢ. ʉ ʧʦʤʦʱʴʶ ʣʫʧʳ, ʧʠʥʮʝʪʘ ʠ ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʢʘʨʪʦʯʝʢ 
ʧʦʚʨʝʞʜʝʥʠʡ ʭʚʦʠ (ʨʠʩ. 1) ʭʚʦʠʥʢʠ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʧʦ ʛʨʫʧʧʘʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠ ʢʣʘʩʩ ʧʦʚʨʝʞʜʝ-
ʥʠʷ ʠ ʫʩʳʭʘʥʠʷ. 

 

 
ʉʡʪ. 1. ʈʩʡʥʞʩʴ ʨʧʛʩʞʟʝʞʦʡʸ ʮʛʧʡ: ʙ ñ ʮʛʧʸ ʚʞʠ ʨʸʫʞʦ (ʃʈ1), ʦʞʫ ʪʬʮʡʮ ʬʰʙʪʫʣʧʛ (ʃʌ1); ʚ ñ ʮʛʧʸ 
ʪ ʦʞʚʧʤʵʱʡʥ ʰʡʪʤʧʥ ʥʞʤʣʡʮ ʨʸʫʞʦ (ʃʈ2), ʦʞʫ ʪʬʮʡʮ ʬʰʙʪʫʣʧʛ (ʃʌ1); ʛ ð ʮʛʧʸ ʪ ʚʧʤʵʱʡʥ ʰʡʪʤʧʥ 
ʰʞʩʦʴʮ ʡ ʟʞʤʫʴʮ ʨʸʫʞʦ (ʃʈʀ), ʬʪʧʮ ʣʧʦʰʡʣ 2ñ5 ʥʥ (ʃʌ2);  ʜ ð ʬʪʧʮʤʙ ʫʩʞʫʵ ʮʛʧʡ (ʃʌʀ); ʝ ð ʬʪʧʮʤʧ 
ʚʧʤʞʞ ʨʧʤʧʛʡʦʴ ʝʤʡʦʴ ʮʛʧʡ (ʃʌ4);  ʞ ñ ʛʪʸ ʮʛʧʸ ʟʞʤʫʙʸ ʡ ʪʬʮʙʸ (ʃʌ4); ʃʈ ð ʣʤʙʪʪ ʨʧʛʩʞʟʝʞʦʡʸ 

(ʦʞʣʩʧʠʴ); ʃʌ ñ ʣʤʙʪʪ ʬʪʴʮʙʦʡʸ ʮʛʧʡ 
 

ɽʩʣʠ ʩʦʩʥʦʚʘʷ ʭʚʦʷ ʙʝʟ ʧʷʪʝʥ ʠ ʙʝʟ ʩʫʭʠʭ ʫʯʘʩʪʢʦʚ, ʪʦ ʚʦʟʜʫʭ ʩʯʠʪʘʶʪ ʠʜʝʘʣʴʥʦ ʯʠʩʪʳʤ. ɽʩʣʠ 
ʭʚʦʷ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʝʣʢʠʭ ʧʷʪʝʥ, ʥʦ ʥʝʪ ʩʫʭʠʭ ʫʯʘʩʪʢʦʚ, ʪʦ ʚʦʟʜʫʭ ʩʯʠʪʘʶʪ ʯʠʩʪʳʤ. ɽʩʣʠ 
ʭʚʦʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʯʝʨʥʳʭ ʠ ʞʝʣʪʳʭ ʧʷʪʝʥ, ʘ ʪʘʢʞʝ ʢʦʥʯʠʢ ʫʩʦʭ ʥʘ 2-5 ʤʤ, ʪʦ ʚʦʟʜʫʭ ʩʯʠʪʘʶʪ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʤ. ɽʩʣʠ ʫʩʦʭʣʘ ʪʨʝʪʴ ʭʚʦʠ ï ʚʦʟʜʫʭ ʟʘʤʝʪʥʦ ʟʘʛʨʷʟʥʝʥʥʳʡ. ɽʩʣʠ ʫʩʦʭʣʦ ʙʦʣʝʝ ʧʦ-
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ʣʦʚʠʥʳ ʜʣʠʥʳ ʭʚʦʠ, ʪʦ ʚʦʟʜʫʭ ʩʯʠʪʘʶʪ ʦʧʘʩʥʳʤ. ʂʦʛʜʘ ʞʝ ʚʩʷ ʭʚʦʷ ʞʝʣʪʘʷ ʠ ʩʫʭʘʷ, ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ 
ʦʙ ʦʯʝʥʴ ʛʨʷʟʥʦʤ ʚʦʟʜʫʭʝ [3, ʩ. 288]. 

ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮʘʭ: 
 

ʋʙʚʤʡʯʙ 1 
ɹʦʫʩʧʨʧʜʞʦʦʙʸ ʠʧʦʙ (ʜ. ʊʞʛʞʩʧʝʛʡʦʪʣ) 

ʃʙʰʞʪʫʛʧ 
ʛʧʠʝʬʮʙ 

ɻʡʝʴ  
ʨʧʛʩʞʟʝʞʦʡʢ 

ʃʤʙʪʪ  
ʨʧʛʩʞʟʝʞʦʡʢ 

ʃʤʙʪʪ 
 ʬʪʴʮʙʦʡʸ 

ʃʧʤʡʰʞʪʫʛʧ 
ʮʛʧʡʦʧʣ ʪ ʣʙʟ-
ʝʴʥ ʫʡʨʧʥ ʨʧ-
ʛʩʞʟʝʞʦʡʢ, % 

ʈʩʡʥʞʰʙʦʡʸ 

I ɸ ʂʇ-1 ʂʋ-1 57 ʀʜʝʘʣʴʥʦ ʯʠʩʪʳʡ 
 ʚʦʟʜʫʭ 

II ɹ ʂʇ-2 ʂʋ-1 27 ʏʠʩʪʳʡ ʚʦʟʜʫʭ 

III ɺ ʂʇ-3 ʂʋ-2 4 ʆʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʡ 
ʚʦʟʜʫʭ 

IV ɻ  ʂʋ-3 6 ɿʘʤʝʪʥʦ ʟʘʛʨʷʟʥʝʥʠʝ 

V ɼ  ʂʋ-4 1 ɻʨʟ̫ʥʳʡ 

VI ɽ  ʂʋ-4 3 ʆʯʝʥʴ ʛʨʷʟʥʳʡ 

 
ʋʙʚʤʡʯʙ 2 

ʐʡʪʫʙʸ ʠʧʦʙ (ʜ. ʊʞʛʞʩʧʝʛʡʦʪʣ) 

ʃʙʰʞʪʫʛʧ 
ʛʧʠʝʬʮʙ 

ɻʡʝʴ 
ʨʧʛʩʞʟʝʞʦʡʢ 

ʃʤʙʪʪ 
ʨʧʛʩʞʟʝʞʦʡʢ 

ʃʤʙʪʪ 
ʬʪʴʮʙʦʡʸ 

ʃʧʤʡʰʞʪʫʛʧ ʮʛʧ-
ʡʦʧʣ ʪ ʣʙʟʝʴʥ 
ʫʡʨʧʥ ʨʧʛʩʞ-
ʟʝʞʦʡʢ, % 

ʈʩʡʥʞʰʙʦʡʸ 

I ɸ ʂʇ-1 ʂʋ-1 64 ʀʜʝʘʣʴʥʦ ʯʠʩʪʳʡ  
ʚʦʟʜʫʭ 

II ɹ ʂʇ-2 ʂʋ-1 33 ʏʠʩʪʳʡ ʚʦʟʜʫʭ 

III ɺ ʂʇ-3 ʂʋ-2 2 ʆʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʡ 
ʚʦʟʜʫʭ 

IV ɻ  ʂʋ-3 0 ɿʘʤʝʪʥʦ ʟʘʛʨʷʟʥʝʥʠʝ 

V ɼ  ʂʋ-4 0 ɻʨʷʟʥʳʡ 

VI ɽ  ʂʋ-4 1 ʆʯʝʥʴ ʛʨʷʟʥʳʡ 

 
ʅʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʩʝ ʪʠʧʳ ʧʦʚʨʝʞʜʝʥʠʷ ʭʚʦʠ: ʙʝʟ ʧʷʪʝʥ ʠ ʩʫʭʠʭ ʫʯʘʩʪʢʦʚ ï 

57%, ʩ ʤʝʣʢʠʤʠ ʧʷʪʥʘʤʠ ʙʝʟ ʩʫʭʠʭ ʫʯʘʩʪʢʦʚ ï 27%, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʷʪʝʥ ï 4%, ʩ ʥʝʙʦʣʴʰʠʤ 
ʫʩʳʭʘʥʠʝʤ -6%, ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʸʥʥʳʝ -1%, ʩʫʭʠʝ ʞʸʣʪʳʝ ï 3%. ʅʘ ʚʪʦʨʦʤ ʫʯʘʩʪʢʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʭʚʦʠʥʦʢ ʙʝʟ ʧʷʪʝʥ ʠ ʩʫʭʠʭ ʫʯʘʩʪʢʦʚ ï 64%, ʩ ʤʝʣʢʠʤʠ ʧʷʪʥʘʤʠ ʜʦ 33%, 2% ʭʚʦʠʥʦʢ ʩ ʙʦʣʴʰʠʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʧʷʪʝʥ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʩʝʛʦ 1% ʞʸʣʪʦʡ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʸʥʥʳʡ ʭʚʦʠ. 

ʀʩʧʦʣʴʟʫʷ ʪʫ ʞʝ ʤʝʪʦʜʠʢʫ, ʧʨʦʚʝʣʠ ʧʦʜʩʯʝʪ ʚ ʛʦʨʦʜʝ ɺʦʣʦʛʜʝ (ʪʘʙʣ. 3) (ʪʘʙʣ. 4). 
 

ʋʙʚʤʡʯʙ 3 
ɹʦʫʩʧʨʧʜʞʦʦʙʸ ʠʧʦʙ (ʜ. ɻʧʤʧʜʝʙ) 

ʃʙʰʞʪʫʛʧ 
ʛʧʠʝʬʮʙ 

ɻʡʝʴ  
ʨʧʛʩʞʟʝʞʦʡʢ 

ʃʤʙʪʪ  
ʨʧʛʩʞʟʝʞʦʡʢ 

ʃʤʙʪʪ  
ʬʪʴʮʙʦʡʸ 

ʃʧʤʡʰʞʪʫʛʧ 
ʮʛʧʡʦʧʣ ʪ ʣʙʟ-
ʝʴʥ ʫʡʨʧʥ ʨʧ-
ʛʩʞʟʝʞʦʡʢ, % 

ʈʩʡʥʞʰʙʦʡʸ 

I ɸ ʂʇ-1 ʂʋ-1 50 ʀʜʝʘʣʴʥʦ ʯʠʩʪʳʡ 
 ʚʦʟʜʫʭ 

II ɹ ʂʇ-2 ʂʋ-1 38 ʏʠʩʪʳʡ ʚʦʟʜʫʭ 



22 ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʈʩʧʝʧʤʟʞʦʡʞ ʫʙʚʤʡʯʴ 3 

ʃʙʰʞʪʫʛʧ 
ʛʧʠʝʬʮʙ 

ɻʡʝʴ  
ʨʧʛʩʞʟʝʞʦʡʢ 

ʃʤʙʪʪ  
ʨʧʛʩʞʟʝʞʦʡʢ 

ʃʤʙʪʪ  
ʬʪʴʮʙʦʡ y

ʃʧʤʡʰʞʪʫʛʧ 
ʮʛʧʡʦʧʣ ʪ ʣʙʟ-
ʝʴʥ ʫʡʨʧʥ ʨʧ-
ʛʩʞʟʝʞʦʡʢ, % 

ʈʩʡʥʞʰʙʦʡʸ 

III ɺ ʂʇ-3 ʂʋ-2 0 ʆʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʡ 
ʚʦʟʜʫʭ 

IV ɻ  ʂʋ-3 2 ɿʘʤʝʪʥʦ ʟʘʛʨʷʟʥʝʥʠʝ 

V ɼ  ʂʋ-4 4 ɻʨʷʟʥʳʡ 

VI ɽ  ʂʋ-4 6 ʆʯʝʥʴ ʛʨʷʟʥʳʡ 

 
ʋʙʚʤʡʯʙ 4 

ʐʡʪʫʙʸ ʠʧʦʙ (ʜ. ɻʧʤʧʜʝʙ) 

ʃʙʰʞʪʫʛʧ 
ʛʧʠʝʬʮʙ 

ɻʡʝʴ ʨʧʛʩʞ-
ʟʝʞʦʡʢ 

ʃʤʙʪʪ  
ʨʧʛʩʞʟʝʞʦʡʢ 

ʃʤʙʪʪ  
ʬʪʴʮʙʦʡʸ 

ʃʧʤʡʰʞʪʫʛʧ 
ʮʛʧʡʦʧʣ ʪ ʣʙʟ-
ʝʴʥ ʫʡʨʧʥ ʨʧ-
ʛʩʞʟʝʞʦʡʢ, % 

ʈʩʡʥʞʰʙʦʡʸ 

I ɸ ʂʇ-1 ʂʋ-1 24 ʀʜʝʘʣʴʥʦ ʯʠʩʪʳʡ  
ʚʦʟʜʫʭ 

II ɹ ʂʇ-2 ʂʋ-1 50 ʏʠʩʪʳʡ ʚʦʟʜʫʭ 

III ɺ ʂʇ-3 ʂʋ-2 20 ʆʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʡ 
ʚʦʟʜʫʭ 

IV ɻ  ʂʋ-3 0 ɿʘʤʝʪʥʦ ʟʘʛʨʷʟʥʝʥʠʝ 

V ɼ  ʂʋ-4 4 ɻʨʷʟʥʳʡ 

VI ɽ  ʂʋ-4 2 ʆʯʝʥʴ ʛʨʷʟʥʳʡ 

 
ʅʘ ʧʣʦʱʘʜʢʫ, ʫʜʘʣʸʥʥʦʡ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ, 50% ʭʚʦʠ ʙʳʣʦ ʥʝ ʧʦʚʨʝʞʜʝʥʦ, ʠ ʚʩʝʛʦ 6% 

ʭʚʦʠ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʚʝʨʞʝʥʳ ʟʘʩʫʭʘʥʠʶ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚʦʟʜʫʭ ʧʦʯʪʠ ʥʝ ʩʦ-
ʜʝʨʞʠʪ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʝʛʦ ʠʜʝʘʣʴʥʦ ʯʠʩʪʳʤ. ʀʟʫʯʘʷ ʭʚʦʶ ʩ ʧʣʦʱʘʜʢʠ ʧʦʜʚʝʨʞʝʥ-
ʥʦʡ ʙʦʣʴʰʝʤʫ ʚʣʠʷʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ, 50% ʭʚʦʠ ʙʳʣʦ ʧʦʚʨʝʞʜʝʥʦ ʥʝʙʦʣʴʰʠʤʠ ʧʷʪʥʘʤʠ, 
24%- ʙʳʣʠ ʙʝʟ ʧʷʪʝʥ ʠ ʚʩʝʛʦ 2% ʧʦʣʥʦʩʪʴʶ ʧʦʚʨʝʞʜʸʥʥʦʡ ʭʚʦʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, 
ʯʪʦ ʚʦʟʜʫʭ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʯʠʩʪʳʡ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʭʚʦʠ ʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʟʦʥʘʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. 
 

 
ʉʡʪ. 2. ʊʩʙʛʦʞʦʡʞ ʣʤʙʪʪʧʛ ʬʪʴʮʙʦʡʸ ʮʛʧʡ ʛ ʙʦʫʩʧʨʧʜʞʦʦʧʢ ʠʧʦʞ 

 
ɺ ʛ. ʉʝʚʝʨʦʜʚʠʥʩʢʝ ʥʝʧʦʚʨʝʞʜʸʥʥʳʭ ʭʚʦʠʥʦʢ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʛ. ɺʦʣʦʛʜʝ, ʠʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʚʦʟʜʫʭ ʟʜʝʩʴ ʤʝʥʴʰʝ ʟʘʛʨʷʟʥʸʥ ʚʨʝʜʥʳʤʠ ʠʩʧʘʨʝʥʠʷʤʠ. 
ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʭʚʦʠ ʚ ʯʠʩʪʳʭ ʟʦʥʘʭ (ʨʠʩ. 3). 
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ʉʡʪ. 3. ʊʩʙʛʦʞʦʡʞ ʣʤʙʪʪʧʛ ʬʪʴʮʙʦʡʸ ʮʛʧʡ ʛ ʰʡʪʫʧʢ ʠʧʦʞ 

 
ɺ ʛ. ʉʝʚʝʨʦʜʚʠʥʩʢʝ ʚʦʟʜʫʭ ʯʠʱʝ, ʪʘʢ ʢʘʢ ʪʘʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʚʦʠ ʥʝ ʧʦʜʚʝʨʛʣʦʩʴ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʚʨʝʜʦʥʦʩʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ, ʧʦʣʥʦʩʪʴʶ ʣʠʰʸʥʥʳʭ ʭʣʦʨʦʬʠʣʣʘ, ʥʘʤʥʦʛʦ 
ʤʝʥʴʰʝ. 

ʇʚʪʬʟʝʞʦʡʞ ʩʞʠʬʤʵʫʙʫʧʛ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʙʠʦʠʥʜʠʢʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʫ-
ʜʠʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʤʦʚ ð ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ. ʂ ʟʘ-
ʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʩʦʩʥʘ. ʇʨʠ ʧʦʩʪʦʷʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʚ ʪʢʘʥʷʭ ʩʦʩʥʳ ʧʦ-
ʩʪʝʧʝʥʥʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʪʦʢʩʠʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝ-
ʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ. ɺ ʥʝʟʘʛʨʷʟʥʝʥʥʳʭ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝ-
ʤʘʭ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʭʚʦʠ ʟʜʦʨʦʚʘ, ʥʝ ʠʤʝʝʪ ʧʦʚʨʝʞʜʝʥʠʡ, ʠ ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʭʚʦʠʥʦʢ ʠʤʝʝʪ ʩʚʝʪʣʦ-
ʟʝʣʝʥʳʝ ʧʷʪʥʘ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʩʝʷʥʥʳʝ ʧʦ ʚʩʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ. ʎʚʝʪ ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʤʝʩʪʘʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ: ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʤ, 
ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʤ, ʙʫʨʦʚʘʪʦ-ʟʝʣʝʥʳʤ, ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʤ. ʏʘʱʝ ʚʩʝʛʦ ʧʦʚʨʝʞʜʘʶʪʩʷ ʩʘʤʳʝ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳʝ ʤʦʣʦʜʳʝ ʠʛʣʳ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʟʘʛʨʷʟʥʝʥʥʦʤ ʚʦʟʜʫʭʝ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʝ 
ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʟʘʜʝʨʞʠʚʘʶʪʩʷ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʦʩʥʳ, ʧʨʠʚʦʜʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʷ-
ʪʝʥ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʩʳʭʘʥʠʝʤ, ʩʚʷʟʘʥʦ ʵʪʦ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ 
ʘʚʪʦʤʦʙʠʣʝʡ ʧʘʛʫʙʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʘʪʤʦʩʬʝʨʫ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʛ. ʉʝʚʝʨʦʜʚʠʥʩʢ ʠ ʚ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ 
ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʫʩʳʭʘʥʠʷ ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʧʝʨʚʦʡ ʧʣʦʱʘʜʢʝ (ʘʥʪʨʦʧʦʛʝʥʥʦʡ) ʙʦʣʴʰʝ, ʯʝʤ 
ʥʘ ʚʪʦʨʦʡ ʧʣʦʱʘʜʢʝ (ʯʠʩʪʦʡ), ʘ ʟʥʘʯʠʪ ʠ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥ-
ʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚʳʰʝ. ʆʜʥʘʢʦ ʚʦʟʜʫʭ ʥʘ ʦʙʝʠʭ ʧʣʦʱʘʜʢʘʭ ʟʘʛʨʷʟʥʸʥ ʥʝ ʩʠʣʴʥʦ, ʵʪʦ ʤʦʞʝʪ 
ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʙʝ ʧʣʦʱʘʜʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʢʨʘʶ ʛʦʨʦʜʘ. ʊʘʢʞʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʧʣʦʱʘʜʦʢ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʜʠʦʢʩʠʜʦʤ ʩʝʨʳ ʚ ʛʦʨʦʜʝ ɺʦʣʦʛʜʝ ʚʳʰʝ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ 
ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʙʦʪʦʡ ʧʨʝʜʧʨʠʷʪʠʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ. 

ɻʴʛʧʝʴ.  
1. ɺʦʟʜʫʭ ʥʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʦʚ ʯʠʩʪʳʡ, ʩʦʜʝʨʞʠʪ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ, ʥʦ ʚ 

ʛʣʫʙʠ ʣʝʩʘ ʚʦʟʜʫʭ ʯʠʱʝ, ʯʝʤ ʚ ʟʦʥʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʜʦʤʘʤ. 
2. ʉʪʝʧʝʥʴ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ɺʦʣʦʛʜʝ ʚʳʰʝ, ʯʝʤ ʚ ʉʝʚʝʨʦʜʚʠʥʩʢʝ, ʚʦʟʜʫʭ ʙʦʣʝʝ ʟʘʛʨʷʟʥʸʥ. 
3. ʉʦʩʥʫ ʦʙʳʢʥʦʚʝʥʥʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʙʠʦʠʥʜʠʢʘʮʠʠ ʘʪʤʦʩʬʝʨʳ. 
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ǭǮǯǤǣǤǪǤǬǧǤ ǰǱǤǮǤǬǧ ǱǤǴǬǭǢǤǬǬǭǢǭ 
ǦǟǢǯǾǦǬǤǬǧǾ ǡ Ǣ,ǫǧǯǬǺǨ ǟǯǴǟǬǢǤǪǻǰǩǭǨ 
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ǫȒȏǿȗȉȇȌǿ ǟȊȄȉȐǿȌȃȏǿ ǟȊȄȉȐȄȄȁȌǿ* 
ǠǿȏǿȌȉȍȁǿ ǩȐȄȌȇȞ ǟȌȃȏȄȄȁȌǿ 

ʉʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʝʚʝʨʥʳʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʘʙʘʣʠʥʘ ʀʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ 

ʢ.ʙ.ʥ., ʜʦʮ.  
ʌɻɹʆʋ ɺʆ çʉʝʚʝʨʥʳʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè 

 

 
1. ɻʛʞʝʞʦʡʞ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʙʦʣʴʰʦʤʫ ʚʣʠʷʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ, ʪʝʭʥʦʛʝʥ-

ʥʳʭ ʥʘʛʨʫʟʦʢ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ ʫʭʫʜʰʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ ʵʪʦ ʢʘʩʘ-
ʝʪʩʷ ʠ ʛʦʨʦʜʘ ʄʠʨʥʦʛʦ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʭʣʦʧʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠ-
ʮʠʶ ʩʨʝʜʠ ʪʝʭʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙ-
ʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʘʭ. 

ɹʦʦʧʫʙʯʡʸ: ʤʝʪʦʜʦʤ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʘ 
ʄʠʨʥʳʡ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣʦ ʚʳʙʨʘʥʦ ʜʚʝ ʢʦʥʪʨʦʣʴʥʳʝ ʧʣʦʱʘʜʢʠ: ʫ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠ 
ʚʜʘʣʠ ʦʪ ʥʝʛʦ. ʅʘ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʝ ʥʘ 20 ʜʝʨʝʚʴʷʭ ʙʳʣʦ ʠʟʤʝʨʝʥʦ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʩ ʧʦʤʦʱʴʶ 
ʢʦʪʦʨʦʛʦ ʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ. 
ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʙʨʦʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ  ʧʨʦʝʢʪʠʚʥʦʝ ʣʠʰʘʡʥʠʢʦʚʦʝ ʧʦʢʨʳʪʠʝ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʧʠʬʠʪʥʳʝ ʣʠʰʘʡʥʠʢʠ, ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʷ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪ-
ʤʦʩʬʝʨʳ, ʪʝʭʥʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ, ʄʠʨʥʳʡ. 
 

DETERMINATION OF THE DEGREE OF TECHNOGENIC POLLUTION IN MIRNY, ARKHANGELSK 
REGION BY LICHENOINDICATION METHOD 

 
 Murashkina Alexandra Alekseevna,  

Barankova Kseniya Andreevna  
 

Scientific adviser: Shabalina Irina Alekseevna 
 
Abstract: the study of the General state of the atmosphere of Mirny in the Arkhangelsk region was carried out 
by the method of lichenoindication. Two control sites were selected: near the source of pollution and away 
from it. At each site on 20 trees, the projection surface was measured, which was used to determine the inten-
sity of air pollution, as well as the species composition. The conclusion is made about the impact of vehicle 
emissions on the projective lichen cover. 
Key words: epiphytic lichens, lichen-indications, projective cover, air pollution, anthropogenic influence, the 
peace. 
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ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʘ ʪʘʢ, ʢʘʢ ʘʪʤʦʩʬʝʨʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʝ 
ʪʦʣʴʢʦ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʥʘʩ ʩʨʝʜʫ, ʥʦ ʠ ʥʘ ʟʜʦʨʦʚʴʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʥʠʪʦ-
ʨʠʥʛ ʠ ʘʥʘʣʠʟ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ 
ʤʝʪʦʜ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʢʣʠʢ ʥʘ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, 
ʥʦ ʠ ʮʝʣʳʭ ʩʦʦʙʱʝʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʝ ʚʳʚʦʜʳ[1]. ʇʦ ʛʫʩʪʦʥʘʩʝʣʸʥʥʦʩʪʠ 
ʣʠʰʘʡʥʠʢʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ ʫʨʦʚʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ[2]. 

ʃʠʰʘʡʥʠʢʠ ï ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʙʠʦʠʥʜʠʢʘʪʦʨʳ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʡ 
ʩʨʝʜʳ ʦʩʥʦʚʘʥʦ ʥʘ ʠʭ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʠ ʩʪʨʦʛʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʦʧʨʝ-
ʜʝʣʝʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ[3]. ʄʥʦʛʠʝ ʣʠʰʘʡʥʠʢʠ ʧʦʛʠʙʘʶʪ ʜʘʞʝ ʧʨʠ ʥʝʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʟʘ-
ʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ  ʦʢʩʠʜʘʤʠ ʩʝʨʳ ʠ ʘʟʦʪʘ, ʭʣʦʨʦ- ʠ ʬʪʦʨʦʚʦʜʦʨʦʜʘʤʠ, ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʪʘʢ 
ʢʘʢ ʚʧʠʪʳʚʘʶʪ ʜʦʞʜʝʚʫʶ ʚʦʜʫ, ʚ ʢʦʪʦʨʦʡ ʩʢʘʧʣʠʚʘʶʪʩʷ ʜʘʥʥʳʝ ʚʝʱʝʩʪʚʘ. ʆʢʩʠʜʳ ʩʝʨʳ ʠ ʘʟʦʪʘ, ʪʷʞʸ-
ʣʳʝ ʤʝʪʘʣʣʳ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʨʦʩʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʘʚʪʦʤʦʙʠʣʝʡ. 
ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʦʯʥʠʢʘʤʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʩʦʝʜʠʥʝʥʠʡ ʘʟʦʪʘ, ʭʣʦʨʦ- ʠ 
ʬʪʦʨʦʚʦʜʦʨʦʜʦʚ. ɺ ʙʠʦʠʥʜʠʢʘʮʠʠ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳ ʵʧʠʬʠʪʥʳʝ ʣʠʰʘʡʥʠʢʠ (ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʢʦʨʝ 
ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ), ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ. 

2. ʏʞʤʵ ʩʙʚʧʫʴ: ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʄʠʨʥʳʡ ɸʨʭʘʥ-
ʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʤ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ. 

3. ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʛʦʨʦʜʝ ʄʠʨʥʦʤ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ï ʚ 20 ʢʤ ʦʪ ʢʦʩʤʦʜʨʦʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʢʠ ʙʳʣʘ ʚʟʷʪʘ ʦʙʦʯʠ-
ʥʘ ʜʦʨʦʛʠ ʧʘʨʢʘ, ʧʨʦʭʦʜʷʱʘʷ ʨʷʜʦʤ ʩ ʫʣʠʮʝʡ ʃʝʥʠʥʘ ʩ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʘʚʪʦ-
ʪʨʘʥʩʧʦʨʪʘ (ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʢʘ 1). ɺʪʦʨʦʡ (ʢʦʥʪʨʦʣʴʥʳʡ) ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʦʪʜʘʣʝʥʠʠ ʦʪ 
ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʮʝʥʪʨʝ ʧʘʨʢʘ (ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʢʘ 2). ʈʘʩʧʦʣʦʞʝʥʠʝ ʟʦʥ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 
(ʨʠʩ.1). 

 

 
ʉʡʪ. 1. ʊʮʞʥʙ ʩʙʪʨʧʤʧʟʞʦʡʸ ʬʰʙʪʫʣʧʛ (ʠʞʤʹʦʴʢ ʯʛʞʫ ð ʚʤʙʜʧʨʩʡʸʫʦʙʸ ʠʧʦʙ, ʣʩʙʪʦʴʢ ʯʛʞʫ ð ʦʞ-

ʚʤʙʜʧʨʩʡʸʫʦʙʸ ʠʧʦʙ) 
 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʝʥ, 
ʧʦʪʦʤʫ ʯʪʦ ʣʠʰʘʡʥʠʢ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ. ʇʝʨʚʘʷ ï ʣʠʰʘʡʥʠʢʠ ʷʚʣʷ-
ʶʪʩʷ ʩʠʤʙʠʦʪʠʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʧʦʵʪʦʤʫ ʣʶʙʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʠʤ-
ʙʠʦʪʘʤʠ ʠ ʧʦʚʣʠʷʪʴ ʥʘ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ɺʪʦʨʘʷ ï ʧʝʨʠʦʜʠʯʝʩʢʠ ʚ ʪʘʣʣʦʤʝ ʣʠʰʘʡʥʠʢʦʚ ʧʨʦʠʩʭʦ-
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II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʜʠʪ ʜʝʛʠʜʨʘʪʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʝʨʝʞʠʚʘʪʴ ʟʘʩʫʭʫ, ʥʦ ʧʨʠʚʦʜʷʱʘʷ ʢ ʧʦʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠ-
ʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʪʘʣʣʦʤʝ[4]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʤʝʪʦʜʠʢʘ ɺ. ɺ. ɻʦʨʰʢʦʚʘ [5]. ʇʣʦʱʘʜʴ ʧʨʦʝʢʪʠʚʥʦʛʦ 
ʧʦʢʨʳʪʠʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʝʪʢʠ 10ʭ10ʩʤ ʫ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʠ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʩ ʩʝʚʝʨʥʦʡ ʠ 
ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʫ 20 ʜʝʨʝʚʴʝʚ (ʝʣʴ, ʙʝʨʸʟʘ, ʪʦʧʦʣʴ), ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5-10 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 
ʥʘ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʝ. ʆʜʠʥ ʢʚʘʜʨʘʪ ʩʝʪʢʠ = 1% ʧʦʢʨʳʪʠʷ ʩʫʙʩʪʨʘʪʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ SPSS 20, ʪʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥ-
ʥʳʭ ʧʨʦʚʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʝʚ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ ʠ ʐʘʧʠʨʦ-ɺʠʣʢʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʘʥʥʳʝ 
ʥʝ ʧʦʜʯʠʥʷʣʠʩʴ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʝʜʠʘʥʳ ʠ ʧʨʦʮʝʥ-
ʪʠʣʝʡ (Me,Q25-Q75). ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʫʨʦʚʥʷ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʠ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʢʘʭ ʦʮʝʥʠʣʠ ʧʨʠ ʧʦʤʦʱʠ U-ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ ð ʋʠʪʥʠ.  

ʅʘ ʜʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ, ʩʨʝʜʠ ʥʠʭ - Parmelia sulcata, 
Physcia pulverulenta, Candelaria concolor, Xanthoria parietina, Physcia aipolia, Lepraria. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ 
ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʧʨʠ ʧʦʤʦʱʠ ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦ ʣʠʰʘʡʥʠʢʘʭ ʈʦʩʩʠʠ[6]. 

4. ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʢ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʥʘ ʩʪʚʦʣʘʭ 

ʙʝʨʝʟ, ʝʣʝʡ ʠ ʪʦʧʦʣʝʡ ʚ ʛʦʨʦʜʝ ʄʠʨʥʳʡ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣ 6 ʚʠʜʦʚ (ʪʘʙʣ.1) . 
 

ʋʙʚʤʡʯʙ 1 
ɻʡʝʧʛʧʢ ʪʧʪʫʙʛ ʶʨʡʭʡʫʦʴʮ ʤʡʱʙʢʦʡʣʧʛ ʛ ʜʧʩʧʝʞ ʅʡʩʦʴʢ 

ʊʠʧʳ ʣʠʰʘʡʥʠʢʦʚ ʂʦʥʪʨʦʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʆʧʳʪʥʘʷ ʧʣʦʱʘʜʢʘ 

ʂʫʩʪʠʩʪʳʝ  0 0 

ʃʠʩʪʦʚʘʪʳʝ 4 (Parmelia sulcata, Physcia pulverulenta, 
Candelaria concolor, Xanthoria parietina) 

3 (Candelaria concolor, Parmelia 
sulcate, Physcia aipolia) 

ʅʘʢʠʧʥʳʝ 1 (Lepraria) 0 

ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ 5 3 

 
ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʢʦʥʪʨʦʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʙʦʛʘʪ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʧʳʪʥʦʡ. ɼʦʤʠʥʠʨʫ-

ʶʱʠʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʚʠʜʳ: Parmelia sulcata, Physcia pulverulenta. ɼʘʣʝʝ, ʧʨʠ ʦʙʨʘ-
ʙʦʪʢʝ ʜʘʥʥʳʭ, ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʜʣʷ 
ʚʩʝʭ ʜʝʨʝʚʴʝʚ (ʪʘʙʣ. 2). ʅʘʠʙʦʣʴʰʘʷ ʟʘʩʝʣʝʥʥʦʩʪʴ ʣʠʰʘʡʥʠʢʘʤʠ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 
ʩʪʚʦʣʦʚ ʙʝʨʝʟ. 

 
ʋʙʚʤʡʯʙ 2 

ʊʩʞʝʦʞʞ ʠʦʙʰʞʦʡʞ ʨʩʧʞʣʫʡʛʦʧʜʧ ʨʧʣʩʴʫʡʸ ʶʨʡʭʡʫʦʴʮ ʤʡʱʙʢʦʡʣʧʛ 

ʉʪʦʨʦʥʘ 
ʛʦʨʠʟʦʥʪʘ 

ɺʳʩʦʪʘ,  ʤ 
ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ, (Me,Q25-Q75) 

ʂʦʥʪʨʦʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʆʧʳʪʥʘʷ ʧʣʦʱʘʜʢʘ 

ʉʝʚʝʨ 1,3 ʤ 49(10,5;81) 13,5(6;28,5) 

0 ʤ 0(0;6) 0(0;2) 

ʖʛ 1,3 ʤ 26,5(11;91) 16,5(7;29) 

0 ʤ 0(0;4) 0(0;0) 

 
ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʣʠʰʘʡʥʠʢʦʚ ʥʠʞʝ ʥʘ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʢʝ, ʢʘʢ ʩ ʩʝ-

ʚʝʨʥʦʡ ʩʪʦʨʦʥʳ (U=107,5; p=0,012), ʪʘʢ ʠ ʩ ʶʞʥʦʡ (U=134,5; p=0,076), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 
ʙʦʣʴʰʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʧʝʨʚʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʝ (ʦʙʦʯʠʥʘ ʜʦʨʦʛʠ ʧʘʨʢʘ), ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 
ʚʪʦʨʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʦʡ (ʮʝʥʪʨ ʧʘʨʢʘ). 

5. ʇʚʪʬʟʝʞʦʡʞ ʩʞʠʬʤʵʫʙʫʧʛ 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʧʠʬʠʪʥʦʛʦ ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʜʝʨʝʚʴʝʚ ʚ ʛʦʨʦʜʝ ʄʠʨʥʦʤ ɸʨʭʘʥʛʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 6 ʚʠʜʦʚ: Parmelia sulcata, Physcia pulverulenta, Candelaria concolor, 
Xanthoria parietina, Physcia aipolia, Lepraria, ʘ ʪʘʢʞʝ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʠ ʦʜʥʦʛʦ ʚʠʜʘ ʢʫʩʪʠʩʪʦʛʦ ʣʠ-
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ʰʘʡʥʠʢʘ, ʩʘʤʦʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ[7]. ʂ ʧʨʠʤʝʨʫ, ʚ ʫʩʣʦʚʠʷʭ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 
çʜʠʢʦʡ ʧʨʠʨʦʜʳè (ʙʝʟ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ) ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʣʠʰʘʡʥʠʢʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100 ʚʠ-
ʜʦʚ[8], ʦʩʦʙʝʥʥʦʩʪʴ ʛʦʨʦʜʘ ʄʠʨʥʳʡ ï ʙʣʠʟʦʩʪʴ ʩ ʢʨʫʧʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ - ʢʦʩʤʦʜʨʦʤʦʤ çʇʣʝʩʝʮʢè, 
ʚʣʠʷʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʛʣʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʥʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʪʘʢʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʩʪʠ ʣʠʰʘʡʥʠʢʘ ʢ ʜʨʝʚʝʩʥʳʤ ʧʦʨʦʜʘʤ, ʵʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʟʘʢʣʶʯʝʥʠʝʤ: ʜʣʷ ʟʘʩʝʣʝʥʠʷ  ʣʠʰʘʡʥʠʢʦʤ ʢʦʨʳ ʜʝʨʝʚʘ ʚʘʞʥʦ ʝʝ ʩʪʨʦʝ-
ʥʠʝ (ʝʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʢʠʩʣʦʪʥʦʩʪʴ). ʉʦʞʠʪʝʣʴʩʪʚʦ ʣʠʰʘʡʥʠʢʦʚ ʩ ʦʧʨʝʜʝ-
ʣʝʥʥʳʤʠ ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʟʘʚʠʩʠʪ ʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʨʘʩʪʘʝʪ ʜʘʥʥʘʷ 
ʧʦʨʦʜʘ[9]. ɺ ʭʦʜʝ ʩʙʦʨʘ ʜʘʥʥʳʭ ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʧʨʦʝʢʪʠʚʥʦʝ ʣʠʰʘʡʥʠʢʦʚʦʝ ʧʦʢʨʳʪʠʝ ʫ ʦʩʥʦʚʘʥʠʷ 
ʜʝʨʝʚʴʝʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʨʘʚʥʦ 0, ʯʪʦ ʤʦʛʣʦ ʩʪʘʪʴ ʩʣʝʜʩʪʚʠʝʤ ʜʚʫʭ ʧʨʠʯʠʥ: ʚʳʪʝʩʥʝʥʠʷ 
ʤʭʘʤʠ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʩʝʣʷʪʩʷ ʫ ʦʩʥʦʚʘʥʠʷ ʠ ʢʦʥʢʫʨʠʨʫʶʪ ʩ ʣʠʰʘʡʥʠʢʘʤʠ [9], ʠʣʠ ʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ (ʦʥʠ ʪʷʞʝʣʝʝ ʚʦʟʜʫʭʘ, ʧʦʵʪʦʤʫ ʩʢʘʧʣʠʚʘʶʪʩʷ ʫ ʟʝʤʣʠ), ʯʝʤ ʥʘ ʫʨʦʚʥʝ 1,3 ʤ. 
ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʚ ʧʘʨʢʦʚʦʡ ʟʦʥʝ, ʫʜʘʣʝʥʥʦʡ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ, 
ʚʳʰʝ, ʯʝʤ ʚ ʧʨʠʜʦʨʦʞʥʦʡ ʟʦʥʝ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʮʝʥʪʨʝ ʧʘʨʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʟʘʛʨʷʟʥʷʶʱʠʭ ʘʪʤʦʩʬʝʨʫ ʚʝʱʝʩʪʚ ʥʠʞʝ, ʯʝʤ ʫ ʜʦʨʦʛʠ, ʛʜʝ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘ-
ʛʨʷʟʥʝʥʠʷ. 

ʀʙʣʤʷʰʞʦʡʞ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʧʠʬʠʪʥʳʡ ʣʠʰʘʡʥʠʢʦʚʳʡ ʧʦʢʨʦʚ ʚ ʛʦʨʦʜʝ ʄʠʨʥʳʡ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙ-

ʣʘʜʘʝʪ ʤʘʣʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʠʤ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʦʪʩʫʪʩʪʚʠʝʤ ʚʠʜʦʚ 
ʢʫʩʪʠʩʪʳʭ ʣʠʰʘʡʥʠʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʘʪʤʦʩʬʝʨʳ ʩʨʝʜʠ ʵʧʠ-
ʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ[7]. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʟʣʠ-
ʯʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʜʝʨʝʚʴʝʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʦʢ. ɼʘʥʥʳʡ 
ʨʝʟʫʣʴʪʘʪ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʟʣʠʯʠʝʤ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʛʦʨʦʜʘ: ʨʘʩʧʦʣʦ-
ʞʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʩʧʝʮʠʬʠʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-
ʨʳ ʛʦʨʦʜʘ. ʅʘ ʧʝʨʚʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʝ ʥʘʭʦʜʷʪʩʷ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʷ ʧʦʨʦʜ ʙʝʨʝʟ, 
ʝʣʝʡ ʠ ʪʦʧʦʣʝʡ, ʢʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʟʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʜʦʣʴ ʛʣʘʚʥʦʡ ʫʣʠʮʳ ʛʦʨʦʜʘ ʩ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʘʢʪʠʚ-
ʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʜʘʥ-
ʥʦʤ ʫʯʘʩʪʢʝ. ɸ ʚʦʪ ʥʘ ʚʪʦʨʦʡ ʧʣʦʱʘʜʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʮʝʥʪʨʝ ʧʘʨʢʘ ʫ ʦʟʝʨʘ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʧʨʦ-
ʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʚʳʰʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ 
ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ ʥʘʩʘʞʜʝʥʠʡ.  
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ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʩʨʘʚʥʠʪʴ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʨʘʟʥʳʤʠ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʘ ʚ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʣʝʚʝʨ ʧʦʣ-
ʟʫʯʠʡ. ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ: ʛʦʨʦʜʘ ɸʨʭʘʥʛʝʣʴʩʢ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘ-
ʩʪʠ, ɽʬʨʝʤʦʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʩʝʣʦʢ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ɿʝʙʣʷʢʠ ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ 
ʧʦʣʫʯʠʣʠʩʴ ʭʫʞʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ, ʧʨʦʚʝʨʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʦʢʘʟʘʣʠʩʴ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʯʝʣʦʚʝʯʝ-
ʩʢʦʤʫ ʬʘʢʪʦʨʫ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʣʝʚʝʨ, ʧʦʣʠʤʦʨʬʠʟʤ, ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʛʝʥʦʪʠʧ, ʬʝʥʦ-
ʪʠʧ. 
 

POLYMORPHISM TRIFOLIUM REPENS L. AS A BIOINDICATOR OF TERRITORY POLLUTION 
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Abstract: in this article we have tried to compare the rate of pollution of the territories with different ecological 
conditions. Trifolium repens L. was used as a bioindicator in this experiment. The material was collected in the 
following locations: the cities of Arkhangelsk, Arkhangelsk region, Efremov, Tula region, and the urban-type 
settlement of Zeblyaki, Kostroma region. The results were worse than expected ones. The experimental terri-
tories are badly exposed to the human factor.  
Key words: clover, polymorphism, anthropogenic factor, environment, genotype, phenotype. 
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ɻʛʞʝʞʦʡʞ 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʤʳ ʚ ʥʳʥʝʰʥʠʭ ʨʝʘʣʠʷʭ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʘ, ʚ ʩʚʷʟʠ ʩ ʥʘʨʘʩʪʘʶʱʠʤ 

ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʢ ʩʫʱʝʩʪʚʦ-
ʚʘʥʠʶ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʯʝʣʦʚʝʯʝʩʢʦʤ ʚʣʠʷʥʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʫ ʦʧʨʝ-
ʜʝʣʝʥʥʳʭ ʠʟ ʥʠʭ ʚʦʟʥʠʢʘʶʪ ʤʫʪʘʮʠʠ. ʊʘʢ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
ʧʨʠʤʝʥʷʝʪʩʷ ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ (Trifolium repens L.). ʇʦʢʘʟʘʪʝʣʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ 
ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʬʦʨʤʝ çʩʝʜʦʛʦè ʨʠʩʫʥʢʘ ʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʝ, ʢʦʪʦʨʳʡ ʨʘʟʣʠʯʘʝʪʩʷ 
ʦʢʨʘʩʢʦʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʨʦʷʚʣʝʥʠʷ, ʨʘʟʤʝʨʦʤ, ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ-
ʩʫʪʩʪʚʠʝ çʩʝʜʦʛʦè ʧʷʪʥʘ ʥʘ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʢʘʭ ʨʘʩʪʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʜʦʤʠʥʘʥʪʥʳʤ 
(V), ʘ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʨʝʮʝʩʩʠʚʥʳʤ (v). ɺʩʝ ʘʣʣʝʣʠ ʛʝʥʘ V ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʨʫʰʝʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠ-
ʪʠʷ ʭʣʦʨʦʬʠʣʣʘ ʚ ʧʘʣʠʩʘʜʥʳʭ ʢʣʝʪʢʘʭ ʩʚʝʪʣʦʛʦ ʫʯʘʩʪʢʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠ-
ʞʝʥʠʶ ʚ ʥʠʭ ʢʦʣʠʯʝʩʪʚʘ ʭʣʦʨʦʧʣʘʩʪʦʚ ʚʧʣʦʪʴ ʜʦ ʠʭ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ.  

ʏʞʤʵ ʩʙʚʧʫʴ: ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʣʝʥʳʭ ʣʠʩʪʴʝʚ ʢʣʝʚʝ-
ʨʘ ʥʘ ʧʨʝʜʤʝʪ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʛʦʨʦʜʘʭ ɸʨʭʘʥʛʝʣʴʩʢ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ɽʬʨʝʤʦʚ 
ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʧʦʩʝʣʢʝ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ɿʝʙʣʷʢʠ ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʨʘʚʥʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷ-
ʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʇʚʳʞʣʫ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ (Trifolium repens L.). 
ʈʩʞʝʥʞʫ ʡʪʪʤʞʝʧʛʙʦʡʸ: ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʩʝʜʦʛʦ ʨʠʩʫʥʢʘ ʥʘ ʣʠʩʪʴ-

ʷʭ ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ 
ɼʡʨʧʫʞʠʙ: ʧʨʠ ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʝ, ʛʝʥʦʪʠʧ ʫʩʪʦʡʯʠʚ ʠ ʧʨʝʦʙʣʘʜʘʝʪ ʬʝʥʦʪʠʧ ʢʣʝʚʝʨʘ ʙʝʟ çʩʝʜʦʛʦè ʧʷʪʥʘ.  
ɺ ʩʚʷʟʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʠʙʝʙʰʡ: 
1) ʋʩʪʘʥʦʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʝʥʦʪʠʧʦʚ ʠ ʛʝʥʦʪʠʧʦʚ ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ ʧʦ 

ʧʨʠʟʥʘʢʫ ʧʨʠʩʫʪʩʪʚʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ çʩʝʜʦʛʦè ʧʷʪʥʘ ʥʘ ʣʠʩʪʴʷʭ ʢʣʝʚʝʨʘ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 
2) ʆʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʦʧʫʣʷʮʠʠ, ʩʨʘʚʥʠʚ ʯʘʩʪʦʪʫ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʠʢʠʭ ʬʝʥʦʪʠʧʦʚ (vv) ʠ (VV). 
3) ʉʨʘʚʥʠʪʴ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʠʢʠʭ ʬʝʥʦʪʠʧʦʚ (vv) ʠ (VV) ʥʘ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 
ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʛʦʨʦʜʘʭ ɸʨʭʘʥʛʝʣʴʩʢ, ɽʬʨʝʤʦʚ ʊʫʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʧʦʩʝʣʢʝ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ɿʝʙʣʷʢʠ ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʢʠ 
ʚ ʛʦʨʦʜʝ ɸʨʭʘʥʛʝʣʴʩʢʝ ʚʳʙʨʘʥʳ 5 ʟʦʥ ʚ ʦʢʨʫʛʝ ɺʘʨʘʚʠʥʦ-ʌʘʢʪʦʨʠʷ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʨʘʟʥʦʡ ʩʪʝʧʝ-
ʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ: ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʟʞʘʶʱʠʭ ʤʘʰʠʥ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ çʨʝʜʢʦ ʧʨʦʝʟʞʘʶʱʠʭè 
ʜʦ çʧʦʩʪʦʷʥʥʦ ʧʨʦʝʟʞʘʶʱʠʭè. ɺ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ɽʬʨʝʤʦʚʩʢʦʤ ʨʘʡʦʥʝ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 
ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʟʦʥʘ ʤʘʣʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʙʣʠʟ ʜʝʨʝʚʥʠ ʐʠʰʢʦʚʢʘ ʠ ʧʘʨʢ ɹʫʥʠʥʘ ʚ ʛʦ-
ʨʦʜʝ ɽʬʨʝʤʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʧʦʩʝʣʢʝ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ɿʝʙʣʷʢʠ ʟʦʥʘ ʤʘʣʦʛʦ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʩʝʣʢʝ ʠ ʪʝʨʨʠʪʦʨʠʷ, ʥʘʭʦʜʷʱʘʷʩʷ ʨʷʜʦʤ ʩ ʣʝʩʦʧʠʣʢʦʡ ʚ 10 ʢʠ-
ʣʦʤʝʪʨʘʭ ʦʪ ʧʦʩʝʣʢʘ.  

ɸʥʘʣʠʟ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʬʝʥʦʪʠʧʦʚ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʇʘʧʦʥʦʚʦʡ ʀ.ʊ. [5] ʠ ʐʚʘʨʮ-
ʤʘʥʘ ʇ.ʗ [6], ʩʨʘʚʥʠʚʘʷ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʝ ʩ ʛʝʥʦʪʠʧʦʤ ʧʦ ʪʘʙʣʠʮʝ 1. ʅʘʣʠʯʠʝ çʩʝʜʦ-
ʛʦè ʧʷʪʥʘ ʥʘ ʣʠʩʪʴʷʭ ï ʧʨʠʟʥʘʢ ʜʦʤʠʥʘʥʪʥʳʡ (V), ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ï ʨʝʮʝʩʩʠʚʥʳʡ (v). 

 
ʋʙʚʤʡʯʙ 1 

ɼʞʦʧʫʡʨʴ ʡ ʭʞʦʧʫʡʨʴ ʣʤʞʛʞʩʙ ʨʧʤʠʬʰʞʜʧ 
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ʋʙʚʤʡʯʙ 2 
ɼʞʦʞʫʡʰʞʪʣʙʸ ʝʞʫʞʩʥʡʦʙʯʡʸ ʩʙʠʦʧʧʚʩʙʠʡʸ ʭʧʩʥʴ çʪʞʝʴʮè ʨʸʫʞʦ ʦʙ ʤʡʪʫʵʸʮ ʣʤʞʛʞʩʙ 

ɸʣʣʝʣʴ ɻʝʥʦʪʠʧ ʌʝʥʦʪʠʧ ʆʙʦʟʥʘʯʝʥʠʝ ʬʝʥʦʪʠʧʘ (ʬʝʥʘ) 

V Vv ʇʷʪʥʦ ʦʪʩʫʪʩʪʚʫʝʪ O 

V VV ʇʦʣʥʦʝ ʧʷʪʥʦ A 

VH VH VH ʇʦʣʥʦʝ ʧʷʪʥʦ, ʚʳʩʦʢʦʝ AH 

VB VB VB ʈʘʟʦʨʚʘʥʥʦʝ ʧʷʪʥʦ B 

VBh VBh VBh ʈʘʟʦʨʚʘʥʥʦʝ ʚʳʩʦʢʦʝ BH 

VP VP VP ʎʝʥʪʨʘʣʴʥʘʷ ʚʝʨʭʥʷʷ ʪʦʯʢʘ C 

VF VF VF ɹʦʣʴʰʦʝ ʩʧʣʦʰʥʦʝ ʧʷʪʥʦ ʫ 
ʦʩʥʦʚʘʥʠʷ 

ɼ 

VS VS VS ʅʠʟʢʦʝ ʪʨʝʫʛʦʣʴʥʦʝ ʧʷʪʥʦ ʫ 
ʦʩʥʦʚʘʥʠʷ 

ɽ 

 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠʩʩʣʝʜʫʝʤʳʝ ʫʯʘʩʪʢʠ ʚ  
1) ʇʦʩʝʣʢʝ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ɿʝʙʣʷʢʠ 
 

ʋʙʚʤʡʯʙ 3 
ʊʬʥʥʙʩʦʙʸ ʰʙʪʫʧʫʙ ʜʞʦʧʫʡʨʧʛ ʨʧʨʬʤʸʯʡʢ ʣʤʞʛʞʩʙ ʨʧʤʠʬʰʞʜʧ ʛ ʨʧʪʞʤʣʞ ʜʧʩʧʝʪʣʧʜʧ ʫʡʨʙ 

ʀʞʚʤʸʣʡ 

ʊʝʨʨʠʪʦʨʠʷ 
ʧʨʦʠʟʨʘʩʪʘʥʠʷ 
ʧʦʧʫʣʷʮʠʡ 

ʂʦʣ-ʚʦ 
ʠʟʫʯʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ 

ʏʘʩʪʦʪʘ ʬʝʥʦʪʠʧʦʚ, % 

ʆ ɸ ɸH B C ɼ ɽ 

ɹʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ɼʚʦʨ ʚ ʧʦʩʝʣʢʝ 
ɿʝʙʣʷʢʠ 

60 53 - - 3 4 - - 

ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʇʦʣʷʥʘ ʚ ʣʝʩʫ 
ʧʦ ʢʠʨʦʚʩʢʦʡ 
ʪʨʘʩʩʝ ʙʣʠʟ 
ʣʝʩʦʧʠʣʢʠ 

60 37 9 2 4 3 5 - 

 
2) ʛʦʨʦʜʝ ɸʨʭʘʥʛʝʣʴʩʢʝ 
 

ʋʙʚʤʡʯʙ 4 
ʊʬʥʥʙʩʦʙʸ ʰʙʪʫʧʫʙ ʜʞʦʧʫʡʨʧʛ ʨʧʨʬʤʸʯʡʢ ʣʤʞʛʞʩʙ ʨʧʤʠʬʰʞʜʧ ʛ ʧʣʩʬʜʞ ɻʙʩʙʛʡʦʧ-ʍʙʣʫʧʩʡʸ 

ʜʧʩʧʝʙ ɹʩʮʙʦʜʞʤʵʪʣ 

ʊʝʨʨʠʪʦʨʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦʧʫ-
ʣʷʮʠʠ 

ʂʦʣ-ʚʦ ʠʟʫʯʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ 

ʏʘʩʪʦʪʘ ʬʝʥʦʪʠʧʦʚ, % 

O A AH B C E ɼ 

ʊʝʨʨʠʪʦʨʠʷ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ɼʚʦʨ ʚ ʦʢʨʫʛʝ 62 3,33 30 67,66 - - - - 

ʇʘʨʢʦʚʘʷ ʟʦʥʘ 32 100 - - - - - - 

ʊʝʨʨʠʪʦʨʠʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ɼʦʨʦʛʘ ʙʣʠʟ ʧʘʨʢʦʚʦʡ ʟʦʥʳ 92 100 - - - 4 - - 

ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʟʦʥʘ ʤʝʞʜʫ ʜʦ-
ʨʦʛʦʡ ʙʣʠʟ ʧʘʨʢʦʚʦʡ ʟʦʥʳ ʠ ʃʝ-
ʥʠʥʛʨʘʜʩʢʠʤ ʧʨʦʩʧʝʢʪʦʤ 

60 36,67 30 21,67 5 - 6,67 - 

ɹʣʠʟ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʧʨʦʩʧʝʢʪʘ 76 100 - - - - - - 

 



32 ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

3) ʚ ɽʬʨʝʤʦʚʩʢʦʤ ʨʘʡʦʥʝ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ʋʙʚʤʡʯʙ 5 
ʊʬʥʥʙʩʦʙʸ ʰʙʪʫʧʫʙ ʜʞʦʧʫʡʨʧʛ ʨʧʨʬʤʸʯʡʢ ʣʤʞʛʞʩʙ ʨʧʤʠʬʰʞʜʧ ʛ ʋʬʤʵʪʣʧʢ ʧʚʤʙʪʫʡ 

ʊʝʨʨʠʪʦʨʠʷ 
ʧʨʦʠʟʨʘʩʪʘʥʠʷ 
ʧʦʧʫʣʷʮʠʠ 

ʂʦʣ-ʚʦ ʠʟʫʯʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ 

ʏʘʩʪʦʪʘ ʬʝʥʦʪʠʧʦʚ, % 

O A AH B C E ɼ 

ʊʝʨʨʠʪʦʨʠʷ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʃʫʛʘ ʙʣʠʟ 
 ʜʝʨʝʚʥʠ  
ʐʠʰʢʦʚʢʘ 

200 25 51 16 - - 13 - 

ʊʝʨʨʠʪʦʨʠʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʇʘʨʢ ɹʫʥʠʥʘ ʚ 
ɽʬʨʝʤʦʚʝ 

200 17 56 27 - 3 3 - 

 
ʇʚʪʬʟʝʞʦʡʞ ʩʞʠʬʤʵʫʙʫʧʛ:  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʝʣʢʘ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ɿʝʙʣʷʢʠ ʚ ʟʦʥʝ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦ-

ʚʠʷʤʠ ʩʨʝʜʳ, ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʟʦʥʝ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʝʦʙʣʘʜʘʝʪ ʬʝʥʦʪʠʧ ʢʣʝʚʝʨʘ 
O (ʧʷʪʥʦ ʦʪʩʫʪʩʪʚʫʝʪ), ʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʣʠʟ ʣʝʩʦʧʠʣʢʠ ʦʙʥʘʨʫʞʠʣʦʩʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʥʦʪʠʧʦʚ 
(6), ʚ ʦʪʣʠʯʠʠ ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʜʚʦʨʘ (3). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʢʨʫʛʘ ɺʘʨʘʚʠʥʦ-ʌʘʢʪʦʨʠʷ ʛʦʨʦʜʘ ɸʨʭʘʥʛʝʣʴʩʢʘ ʚ 4 ʠʩʩʣʝʜʫʝʤʳʭ ʟʦʥʘʭ ʠʟ 5 ʧʨʝ-
ʦʙʣʘʜʘʝʪ ʬʝʥʦʪʠʧ ʢʣʝʚʝʨʘ O (ʇʷʪʥʦ ʦʪʩʫʪʩʪʚʫʝʪ), ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʚʦʨʘ ʧʨʝʦʙʣʘʜʘʝʪ ʬʝʥʦʪʠʧ AH (ʇʦʣ-
ʥʦʝ ʧʷʪʥʦ, ʚʳʩʦʢʦʝ). ʊʘʢʞʝ ʚ ʟʦʥʝ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ ʦʙʥʘʨʫʞʠʣʦʩʴ ʙʦʣʴʰʝʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʬʝʥʦʪʠʧʦʚ, ʯʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʝʪ ʬʝʥʦʪʠʧ A (ʇʦʣʥʦʝ ʧʷʪʥʦ), ʚ ʟʦʥʝ ʩ ʙʣʘʛʦʧʨʠʷʪ-
ʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 5 ʬʝʥʦʪʠʧʦʚ, ʚ ʟʦʥʝ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ï 4. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʚʝʨʛʘʶʱʠʝʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʷʚʣʷʶʪʩʷ ʤʝʩʪʘʤʠ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʝʥʦʪʠʧʦʚ ʢʣʝʚʝʨʘ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʠʢʠʭ ʬʝʥʦʪʠʧʦʚ (vv) ʠ (VV) ʥʘ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦ-
ʨʠʷʭ ʫʩʨʝʜʥʠʤ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʬʝʥʦʪʠʧʦʚ ʢʣʝʚʝʨʘ: 

 
ʋʙʚʤʡʯʙ 6 

ʊʩʙʛʦʡʫʞʤʵʦʙʸ ʫʙʚʤʡʯʙ ʭʞʦʧʫʡʨʧʛ ʣʤʞʛʞʩʙ ʦʙ ʡʪʪʤʞʝʬʞʥʴʮ ʫʞʩʩʡʫʧʩʡʸʮ 

ʊʝʨʨʠʪʦʨʠʷ ʧʨʦʠʟ-
ʨʘʩʪʘʥʠʷ ʧʦʧʫʣʷʮʠʡ 

ʏʘʩʪʦʪʘ ʬʝʥʦʪʠʧʦʚ, % 

ʆ ɸ ɸH B C ɼ ɽ 

ʇʦʩʝʣʦʢ ʛʦʨʦʜʩʢʦʛʦ 
ʪʠʧʘ ɿʝʙʣʷʢʠ 

45 4,5 5,5 4 1,5 2,5 - 

ɻʦʨʦʜ ɸʨʭʘʥʛʝʣʴʩʢ 68 12 17,8 1 3 0,8 1,34 

ɽʬʨʝʤʦʚʩʢʠʡ ʨʘʡʦʥ 
ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

21 53,5 21,5 - 1,5 8 - 

 
ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ 6 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʛʦʨʦʜʝ ɸʨʭʘʥʛʝʣʴʩʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴ-

ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʥʦʪʠʧʦʚ (7), ʯʝʤ ʚ ʧʦʩʝʣʢʝ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ɿʝʙʣʷʢʠ (6) ʠ ʚ ɽʬʨʝʤʦʚʩʢʦʤ ʨʘʡʦʥʝ 
ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ (5). ɺ ɽʬʨʝʤʦʚʩʢʦʤ ʨʘʡʦʥʝ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʝʪ ʬʝʥʦʪʠʧ A (ʇʦʣʥʦʝ ʧʷʪ-
ʥʦ). ʊʘʢʞʝ ʚ ʛʦʨʦʜʝ ɸʨʭʘʥʛʝʣʴʩʢʝ ʠ ʚ ʧʦʩʝʣʢʝ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ɿʝʙʣʷʢʠ ʧʨʝʦʙʣʘʜʘʝʪ ʬʝʥʦʪʠʧ O (ʇʷʪʥʦ 
ʦʪʩʫʪʩʪʚʫʝʪ). ʀʩʭʦʜʷ ʠʟ ʛʠʧʦʪʝʟʳ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʨʘʡʦʥʳ ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 
ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ ʬʝʥʦʪʠʧʘ O, ʥʦ ʩʩʳʣʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʨʠ-
ʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʥʝʚʝʨʥʘ.   

ɻʴʛʧʝ: ʧʨʦʚʝʜʝʥʥʘʷ ʥʘʤʠ ʨʘʙʦʪʘ ʧʦʟʚʦʣʠʣʘ ʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʣʠ-
ʤʦʨʬʠʟʤ ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʅʘʰʘ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʩʪʘʙʠʣʴ-
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ʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʛʝʥʦʪʠʧ ʫʩʪʦʡʯʠʚ ʠ ʧʨʝ-
ʦʙʣʘʜʘʝʪ ʬʝʥʦʪʠʧ ʢʣʝʚʝʨʘ ʙʝʟ çʩʝʜʦʛʦè ʧʷʪʥʘ ʥʝ ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʪ.ʢ. ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʝʥʦʪʠʧ O ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ ʚ ʩʪʘʙʠʣʴʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʛʦ-
ʨʦʜ ɸʨʭʘʥʛʝʣʴʩʢ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʝʥʦʪʠʧʦʚ ʢʣʝʚʝʨʘ ʧʦʣʟʫʯʝʛʦ, ʯʪʦ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ.  

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
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ǧǬǰǱǯǲǫǤǬǱǺ ǳǭǯǫǧǯǭǡǟǬǧǾ 
ǧǬǱǤǪǪǤǩǱǲǟǪǻǬǭǨ ǰǭǠǰǱǡǤǬǬǭǰǱǧ ǡ 
ǯǭǰǰǧǧ 

ǡȚȐȍȑȇȌǿ ǟȌǿȐȑǿȐȇȞ ǟȊȄȉȐǿȌȃȏȍȁȌǿ*  
ǬȒȏȂǿȊȄȄȁ ǠȍȂȃǿȌ ǟȌȃȏȄȄȁȇȖ*  
ǠǿȉȒȊȇȌ ǯȍȋǿȌ ǡȊǿȃȇȋȇȏȍȁȇȖ*  
ǠȄȊȞȉȍȁ ǢȄȌȌǿȃȇȈ ǮǿȁȊȍȁȇȖ 

ʄʘʛʠʩʪʨʘʥʪʳ 
ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ. ʌ. ʈʝʰʝʪʥʝʚʘ 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʛ. ʂʨʘʩʥʦʷʨʩʢ  
 

 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʥʦʚʘʮʠʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʠ ʟʥʘʯʠʤʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʨʠ-
ʚʣʝʢʘʪʝʣʴʥʘ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʪʨʝʤʷʪʩʷ ʩʪʘʪʴ ʤʦʥʦʧʦʣʠʩʪʘʤʠ ʥʘ ʨʳʥʢʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠ-

ɹʦʦʧʫʙʯʡʸ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʩʩʠʡ-
ʩʢʠʭ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠ ʦʙʦʨʦʪ ʠʥʪʝʣ-
ʣʝʢʪʫʘʣʴʥʳʭ ʧʨʘʚ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ 
ʩʪʨʘʥʳ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ 
ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʧʘʪʝʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʩʝʢʪʦʨʘ ʛʝʥʝʨʘʮʠʠ ʟʥʘʥʠʡ 
ʥʘ ʨʝʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʛʠʩʪʨʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫ-
ʘʣʴʥʦʡ  ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʵʪʘʧʦʚ. ʇʨʝʜʣʦʞʝʥʳ ʧʫʪʠ 
ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʮʝʜʫʨʦʡ ʧʘʪʝʥʪʦʚʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʘʪʝʥʪ; ʧʦʣʝʟʥʘʷ ʤʦʜʝʣʴ; ʠʟʦʙʨʝʪʝʥʠʝ; ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ; ʠʥʥʦʚʘ-
ʮʠʠ. 

 
TOOLS FOR FORMING INTELLECTUAL PROPERTY IN RUSSIA 

 
Vysotina A. A.,  

Nurgaliev B. A.,  
Bakulin R. V.,  

Belyakov G. P.  
 
Annotation. The effectiveness of the use of intellectual property in modern Russian socio-economic condi-
tions, in particular intellectual property and the turnover of intellectual rights are becoming key factors that de-
termine the socio-economic growth of the country. One of the most important socio-economic indicators of the 
country's technological development is the level of patent activity, which reflects the potential impact of the 
knowledge generation sector on the real economy. The article discusses the main stages of registration of in-
tellectual property objects, as well as the problems that arise at each of these stages. Ways to solve problems 
related to the patenting procedure are suggested. 
Key words: patent; utility model; invention; intellectual property; innovation. 
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ʦʜ ʚʨʝʤʝʥʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʧʨʘʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʠʟʦʙʨʝʪʝ-
ʥʠʡ, ʧʦʣʝʟʥʳʭ ʤʦʜʝʣʝʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʙʲʝʢʪʘʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙ-
ʩʪʚʝʥʥʦʩʪʠ, ʦʭʨʘʥʷʝʤʳʤʠ ʧʘʪʝʥʪʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. ʇʨʦʮʝʩʩ ʧʘʪʝʥʪʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʝʥ ʠ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʘʤ ʠ 
ʪʨʝʙʦʚʘʥʠʷʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚʳʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʘ-
ʪʝʥʪʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʘʪʝʥʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʮʝʣʷʭ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʫʨʦʚʥʷ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʧʨʘʚ ʚʣʘʜʝʣʴʮʝʚ ʦʭʨʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʫʩʣʦʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʧʨʘʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ, ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʨʘ-
ʟʝʮ. ʇʘʪʝʥʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʭʦʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʪʝʥʪʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 
ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʇʘʪʝʥʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʚʳʷʚʣʷʝʪ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʘʚʘ ʧʨʦ-
ʤʳʰʣʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ 
ʥʘʨʫʰʝʥʠʷ ʧʨʘʚ ʜʨʫʛʠʭ ʚʣʘʜʝʣʴʮʝʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʭʨʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʟʘʷʚʠʪʝʣʝʡ. ʇʘʪʝʥʪʥʦ-
ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʚʩʝʛʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦ ʧʦʜʘʯʠ ʟʘʷʚʢʠ ʥʘ ʧʘʪʝʥʪʦʚʘʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ, ʧʦ-
ʣʝʟʥʦʡ ʤʦʜʝʣʠ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ. ɿʘʷʚʠʪʝʣʴ, ʥʝ ʚʳʧʦʣʥʷʶʱʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ, 
ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʜʫʙʣʠʨʦʚʘʥʠʝʤ ʠʟʦʙʨʝʪʝʥʠʡ, ʚʳʙʦʨʦʤ ʥʝʧʦʜʭʦʜʷʱʝʛʦ 
ʘʥʘʣʦʛʘ ʠʣʠ ʧʨʦʪʦʪʠʧʘ ʠ ʪ. ʜ. ʇʘʪʝʥʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʠʩʢ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦʡ ʧʨʦʮʝʜʫʨʦʡ, ʥʦ 
ʙʝʟ ʥʝʛʦ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʚ ʚʳʜʘʯʝ ʧʘʪʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 95%. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʫʜʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʡ ʠ ʥʘʧʠʩʘʥʠʝ ʬʦʨʤʫʣʳ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʬʦʨʤʫʣʘ ʦʙʲʝʢʪʘ 
ʧʘʪʝʥʪʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʟʥʘʢʦʚ ʬʦʨʤʫʣʳ ʧʨʦʪʦʪʠʧʘ, ʠ ʚʩʝ ʧʨʠʟʥʘʢʠ ʧʨʦʪʦʪʠʧʘ, ʢʘʢ 
ʦʛʨʘʥʠʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ, ʪʘʢ ʠ ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʯʘ-
ʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʬʦʨʤʫʣʳ ʦʙʲʝʢʪʘ. ʌʦʨʤʫʣʘ ʚʢʣʶʯʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘʥʠʷ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʨʦʜʦʚʦʡ ʪʝʨʤʠʥ, ʦʪʨʘʞʘʶʱʠʡ ʮʝʣʴ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʦʨʤʫʣʠʨʦʚʢʠ ʬʦʨʤʫʣʳ ʠ ʷʚʣʷʝʪʩʷ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʘʤʙʫʣʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʧʨʠʟʥʘʢʠ ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘʥʠʷ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʧʨʠʟʥʘʢʘʤʠ 
ʙʣʠʞʘʡʰʝʛʦ ʘʥʘʣʦʛʘ, ʠ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʘʩʪʴʶ, ʚʢʣʶʯʘʶʱʝʡ ʧʨʠʟʥʘʢʠ, ʦʪʣʠʯʘʶʱʠʝ ʧʨʝʜʤʝʪ ʧʘʪʝʥʪʦ-
ʚʘʥʠʷ ʦʪ ʧʨʦʪʦʪʠʧʘ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʦʰʠʙʢʘʤʠ ʷʚʣʷʶʪʩʷ: ʌʦʨʤʫʣʘ ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘ-
ʥʠʷ ʥʝ ʚʳʨʘʞʘʝʪ ʩʫʱʥʦʩʪʠ ʠʟʦʙʨʝʪʝʥʠʷ ʠʣʠ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ, ʪ. ʝ. ʥʝ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨʘ ʝʛʦ ʩʫʱʝ-
ʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʟʘʷʚʠʪʝʣʝʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 
ʌʦʨʤʫʣʘ ʜʣʷ ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘʥʠʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʠʩʘʥʠʶ. ʌʦʨʤʫʣʘ ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘʥʠʷ ʥʝ 
ʷʚʣʷʝʪʩʷ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʧʨʘʚʦʚʦʡ ʦʭʨʘʥʳ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʧʘʪʝʥ-
ʪʦʤ [1]. 

ʊʨʝʪʠʡ ʵʪʘʧ-ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʥʘʡʜʝʥʥʦʛʦ ʚ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʦʤ ʧʦʠʩʢʝ ʧʨʦʪʦʪʠʧʘ ʠ ʬʦʨʤʫʣʳ ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘʥʠʷ. ʆʧʠʩʘʥʠʝ ʜʦʣʞʥʦ ʨʘʩʢʨʳʚʘʪʴ ʦʙʲʝʢʪ 
ʧʘʪʝʥʪʦʚʘʥʠʷ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʧʦʣʥʦʪʦʡ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ʆʧʠʩʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʥʜʝʢʩʘ ʤʝʞʜʫʥʘ-
ʨʦʜʥʦʡ ʧʘʪʝʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʆʧʠʩʘʥʠʝ 
ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ; ʫʨʦʚʝʥʴ ʥʦʚʠʟʥʳ ʪʝʭʥʦʣʦʛʠʠ; ʪʝʭʥʠ-
ʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʠ ʌʦʨʤʫʣʘ ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘʥʠʷ; ʨʘʩʢʨʳʪʠʝ ʠʟʦʙʨʝʪʝʥʠʷ ʠʣʠ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ; 
ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʯʝʨʪʝʞʝʡ; ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 
ʆʯʝʥʴ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʫʢʘʟʘʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʣʠʮʝʥʟʠ-
ʘʪ ʜʦʣʞʝʥ ʯʝʪʢʦ ʧʦʥʠʤʘʪʴ, ʢ ʢʘʢʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ʠʟʦʙʨʝʪʝʥʠʝ. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦ-
ʧʠʩʳʚʘʶʪʩʷ ʟʘʜʘʯʘ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʠʟʦʙʨʝʪʝʥʠʷ. ʄʥʦʛʠʝ ʣʶʜʠ ʥʝ ʧʦʥʠʤʘʶʪ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 
ʵʪʠʤʠ ʧʦʥʷʪʠʷʤʠ. ɿʘʜʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʡ ʮʝʣʠ. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ 
- ʵʪʦ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʷʚʣʝʥʠʷ ʠʣʠ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪ-
ʩʷ ʚ ʠʟʦʙʨʝʪʝʥʠʠ. 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ-ʧʦʜʛʦʪʦʚʢʘ ʨʝʬʝʨʘʪʘ. ɸʥʥʦʪʘʮʠʷ ʩʣʫʞʠʪ ʜʣʷ ʮʝʣʝʡ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 
ʠʟʦʙʨʝʪʝʥʠʠ ʠʣʠ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʧʠʩʘʥʠʷ 
ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʥʘʟʚʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝ-
ʥʠʷ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʠʟʦʙʨʝʪʝʥʠʝ ʠʣʠ ʧʦʣʝʟʥʘʷ ʤʦʜʝʣʴ, ʝʩʣʠ ʠʟ ʥʘʟʚʘʥʠʷ ʥʝʷʩʥʦ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 
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ʩʫʱʥʦʩʪʠ ʦʙʲʝʢʪʘ ʧʘʪʝʥʪʦʚʘʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤ ʜʦʩʪʠʛʥʫʪʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 
ʨʝʬʝʨʘʪʘ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʝʤʠ ʞʝ ʧʨʦʙʣʝʤʘʤʠ, ʯʪʦ ʠ ʧʨʠ ʦʧʠʩʘʥʠʠ, ʪʘʢ ʢʘʢ ʨʝʬʝ-
ʨʘʪ ʜʫʙʣʠʨʫʝʪ ʝʛʦ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʦʡ ʬʦʨʤʝ [3]. 

ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ ʟʘʷʚʢʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ. ɿʘʷʚʠʪʝʣʴ ʤʦʞʝʪ 
ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʝʩʣʠ ʬʦʨʤʘ ʟʘʷʚʢʠ ʟʘʠʤʩʪʚʦʚʘʥʘ ʩ ʩʘʡʪʦʚ ʩʦʤʥʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
ɽʜʠʥʩʪʚʝʥʥʫʶ ʦʬʠʮʠʘʣʴʥʫʶ ʬʦʨʤʫ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ ʈʦʩʧʘʪʝʥʪʘ. ɼʣʷ ʧʦʜʘʯʠ ʟʘʷʚʢʠ ʪʨʝʙʫʶʪʩʷ 
ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: ʥʘʠʤʝʥʦʚʘʥʠʝ ʟʘʷʚʠʪʝʣʷ( ʦʚ): ʧʦʣʥʦʝ ʠ ʩʦʢʨʘʱʝʥʥʦʝ ʦʬʠʮʠʘʣʴʥʦʝ ʥʘʠʤʝʥʦʚʘ-
ʥʠʝ - ʜʣʷ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʠʣʠ ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʘʜʨʝʩ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ 
ʟʘʷʚʠʪʝʣʷ ʧʦ ʜʦʢʫʤʝʥʪʘʤ (ʩ ʠʥʜʝʢʩʦʤ), ʆɻʈʅ ʟʘʷʚʠʪʝʣʷ (ʜʣʷ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ), ʀʅʅ, ʉʅʀʃʉ, ʥʦʤʝʨ 
ʜʦʢʫʤʝʥʪʘ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ,ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʘʚʪʦʨʘ (ʦʚ), ʘʜʨʝʩ ʘʚʪʦʨʘ (ʦʚ) (ʩ ʠʥʜʝʢʩʦʤ). ɽʩʣʠ 
ʚʳ ʙʫʜʝʪʝ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʡ, ʪʦ ʩʤʦʞʝʪʝ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤ ʩ ʧʦ-
ʜʘʯʝʡ ʟʘʷʚʢʠ [2]. 

ʆʯʝʚʠʜʥʦ, ʥʘ ʧʫʪʠ ʧʦʜʘʯʠ ʟʘʷʚʢʠ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. ʀ 
ʟʘʯʘʩʪʫʶ ʦʯʝʥʴ ʪʨʫʜʥʦ ʨʝʰʠʪʴ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʋʩʪʨʦʡʩʪʚʦ, ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʝ ʧʦ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ, 
ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʝʜʠʥʩʪʚʝ, ʝʩʣʠ ʦʙʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʩʦʩʪʘʚʥʳʭ 
ʫʩʪʨʦʡʩʪʚ, ʥʝ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʝʜʠʥʩʪʚʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʜʦʣʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 
ʠʟʦʙʨʝʪʝʥʠʝ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ʇɸʊɽʅʊʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ ʈɸʂɽʊʅʆ-
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ʉʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ʄ.ʌ. ʈʝʰʝʪʥʝʚʘè 
 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʧʦʣʫʯʠʣʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠ-

ʘʣʳ - ʤʘʪʝʨʠʘʣʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʦʚ (ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʢʨʝʧʣʷʶʱʝʡ ʠʭ 
ʤʘʪʨʠʮʳ), ʠ ʦʙʣʘʜʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʪʣʠʯʥʳʤʠ ʦʪ ʩʫʤʤʘʨʥʳʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʥʝʥʪʦʚ[1]. ʈʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʝ ʢʦʤʧʦʟʠʪʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʪʦʚ. ʅʘʠʙʦʣʝʝ ʰʠʨʦ-
ʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʂʄ ʥʘʭʦʜʷʪ ʚ ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʶʪ ʥʝʦʙʭʦ-
ʜʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʤʘʣʳʤ ʚʝʩʦʤ.  

ɺ ʚʦʧʨʦʩʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ ʚʘʞʥʳʤ ʩʚʦʡ-
ʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ï ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʣʠʰʥʝʛʦ ʪʝʧʣʘ ʚ 
ʤʘʪʝʨʠʘʣʝ ʧʨʠ ʧʝʨʝʛʨʝʚʝ, ʢʦʪʦʨʳʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʩʧʳʪʳʚʘʶʪ ʚʩʝ ʢʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ. ɺ 
ʵʪʦʤ ʚʦʧʨʦʩʝ ʢʦʤʧʦʟʠʪʳ (ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʝʢʣʦ- ʠ ʫʛʣʝʧʣʘʩʪʠʢʠ ʢʘʢ ʥʘʠʙʦ-
ʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ) ʧʨʦʠʛʨʳʚʘʶʪ ʤʘʪʝʨʠʘʣʘʤ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʷʶʪ ʚ 
ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ. ʊʘʢ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʘʣʶʤʠʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 200 -215 ɺʪ/ʤ*ʂ, ʪʠ-
ʪʘʥʘ 16 ï 20 ɺʪ/ʤ*ʂ, ʢʦʤʧʦʟʠʪʦʚ ï 0,4 ï 0,7 ɺʪ/ʤ*ʂ. ʈʘʟʥʠʮʘ ʚ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʂʄ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ, ʠʩʧʳʪʳʚʘʶʱʝʡ ʪʝʨʤʠʯʝʩʢʠʝ ʧʝʨʝʛʨʫʟʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʘ ʧʨʦʙʣʝʤʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥ-
ʥʳʤ ʤʘʪʝʨʠʘʣʦʚ (ʂʄ). ʈʘʩʩʤʦʪʨʝʥʘ ʪʝʦʨʠʷ ʧʦʜʭʦʜʦʚ ʢ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʘ ʪʝʧʣʦʧʨʦ-
ʚʦʜʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ ʨʘʩʩʤʦʪʨʝʥʠʝ ʷʚʣʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʣʷ ʘʤʦʨʬʥʳʭ 
ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʚʦʟʤʦʞʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʫ ʂʄ ʩ ʮʝʣʴʶ ʨʝ-
ʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ʇʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʧʣʘ ʚ ʧʦʣʠʤʝʨʘʭ, ʚʦʣʦʢʥʠʩʪʳʝ ʥʘʧʦʣʥʠʪʝʣʠ. 
 

REVIEW OF THE POSSIBILITY OF INCREASING THE THERMAL CONDUCTIVITY OF COMPOSITE 
MATERIALS 

 
Annotation: The article presents the problem of the need to change the thermal conductivity of composite 
materials (CM). The theory of approaches to the analytical solution of the problem of thermal conductivity of 
composite materials by considering the phenomenon of thermal conductivity for amorphous and crystalline 
polymers is considered. The types of possible inclusions in the CM structure are considered in order to solve 
this problem. The tasks of a practical experiment are set.  
Key words: composite materials, thermal conductivity, coefficient of thermal conductivity, heat propagation in 
polymers, fibrous filler. 
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ʣʘ ʚʳʙʨʘʥʘ ʮʝʣʴ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʜʘʥʥʳʡ ʚʦʧʨʦʩ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ, ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʳ 
ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ.  

ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʚʦʜʠʪʩʷ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦȤ
ʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ Ȥ ʪʝʤʧʝʨʘʪʫʨʳ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʷʚʣʝ-
ʥʠʷ, ʪʦ ʝʩʪʴ ʢ ʥʘʭʦʞʜʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ T=f(x,y,z,t), ʛʜʝ x, y, z Ȥʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ, t Ȥ ʚʨʝʤʷ. 

ʆʩʥʦʚʥʦʡ ʟʘʢʦʥ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ (ʟʘʢʦʥ ʌʫʨʴʝ) ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ: ʧʣʦʪʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʛʨʘʜʠʝʥʪʫ ʪʝʤʧʝʨʘʪʫʨʳ ή ‗ ÇÒÁÄὝ
 ὥÇÒÁÄὌ, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ‗ ʥʘʟʳʚʘʶʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ.  

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʨʘʚʥʘ ʢʦʣʠʯʝʩʪʚʫ ʪʝʧʣʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʧʦ-
ʚʝʨʭʥʦʩʪʠ, ʧʨʠ ʧʝʨʝʧʘʜʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʥʦʨʤʘʣʠ, ʨʘʚʥʦʤʫ ʦʜʥʦʤʫ ʢʝʣʴʚʠʥʫ. H ï ʥɻ-
ʪʘʣʴʧʠʷ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ,  a ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦ-
ʚʦʜʥʦʩʪʴʶ.  

ʊʚʝʨʜʳʝ ʪʝʣʘ ʧʦ ʤʝʭʘʥʠʟʤʫ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 
1. ɼʠʵʣʝʢʪʨʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʨʝʰʝʪʯʘʪʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ; 
2. ʄʝʪʘʣʣʳ, ʟʘ ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʚ ʢʦʪʦʨʳʭ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪʚʝʯʘʶʪ ʵʣʝʢʪʨʦʥʳ; 
3. ɺʝʱʝʩʪʚʘ ʩ ʥʠʟʢʦʡ ʧʨʦʚʦʜʠʤʦʩʪʴʶ, ʩʦʚʤʝʱʘʶʱʠʝ ʜʚʘ ʚʠʜʘ ʧʨʦʚʦʜʠʤʦʩʪʠ 
ʉ ʧʦʟʠʮʠʠ ʬʦʪʦʥʥʦʡ ʪʝʦʨʠʠ ʧʝʨʝʥʦʩ ʪʝʧʣʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʥʝʨʛʠʠ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʜʚʠʞʝʥʠʷ ʬʨʦʥʪʘ ʫʧʨʫʛʦʡ ʪʝʧʣʦʚʦʡ ʚʦʣʥʳ ʩʤʝʱʝʥʠʷ, ʢʦʪʦʨʳʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʦ ʩʢʦʨʦ-
ʩʪʴʶ ʟʚʫʢʘ.  

ʌʦʥʦʥʥʘʷ ʤʦʜʝʣʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʘʸʪ ʚʧʦʣʥʝ ʧʨʝʝʤʣʝʤʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʧʦʚʝʜʝʥʠʷ ʙʦʣʴ-
ʰʠʥʩʪʚʘ ʨʝʘʣʴʥʳʭ ʪʝʣ. ɺʳʚʦʜʳ ʬʦʥʦʥʥʦʡ ʪʝʦʨʠʠ ʚ ʮʝʣʦʤ ʧʨʠʝʤʣʝʤʳ ʠ ʜʣʷ ʧʦʣʠʤʝʨʥʳʭ ʚʝʱʝʩʪʚ, ʦʜ-
ʥʘʢʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʠʭ ʩʧʝʮʠʬʠʢʠ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ:  

1) ɸʥʠʟʦʪʨʦʧʠʠ ʚʥʫʪʨʠ ʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ  
2) ʇʣʦʪʥʦʩʪʠ ʫʧʘʢʦʚʢʠ ʠ ʩʧʝʢʪʨʝ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʤʘʢʨʦʤʦʣʝʢʫʣ 
3) ɻʠʙʢʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʮʝʧʝʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ 
4) ʉʪʝʧʝʥʠ ʢʨʠʩʪʘʣʣʠʯʥʦʩʪʠ  
5) ʈʘʟʤʝʨʘʭ ʢʨʠʩʪʘʣʣʠʪʦʚ, ʩʬʝʨʦʣʠʪʦʚ ʠ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ 
6) ɼʝʬʝʢʪʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʜ.  
ʕʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʂʄ ʷʚʣʷʝʪʩʷ ʘʨʤʠʨʦʚʘʥʠʝ 

ʝʛʦ ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɸʨʤʠʨʫʶʱʠʝ ʚʢʣʶʯʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʫʶ ʬʦʨʤʫ, ʩʘʤʳʤ ʨʘʩʧʨʦ-
ʩʪʨʘʥʸʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʶʪʩʷ ʚʢʣʶʯʝʥʠʷ ʚ ʬʦʨʤʝ ʚʦʣʦʢʥʘ ʠʣʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʟʝʨʥʘ, ʙʣʠʟʢʠʝ ʧʦ 
ʬʦʨʤʝ ʢ ʚʦʣʦʢʥʘʤ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʠʤʝʨʥʳʝ, ʙʦʨʥʳʝ, ʩʪʝʢʣʷʥʥʳʝ ʠ ʫʛʣʝʨʦʜʥʳʝ ʚʦʣʦʢʥʘ. ʊʘʢʞʝ 
ʚʩʪʨʝʯʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʪʝʚʠʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ (ʫʩʦʚ) [2]. ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʢʣʶʯʝʥʠʡ 
ʠʥʦʡ ʬʦʨʤʳ, ʥʦ ʜʦʙʘʚʣʝʥʠʝ ʚʢʣʶʯʝʥʠʡ ʩ ʚʦʣʦʢʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 
ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʠ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ ʤʦʞʝʪ ʷʚ-
ʣʷʪʴʩʷ ʧʦʣʝʟʥʳʤ.   

ɿʥʘʯʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʦʚʳʰʝʥʠʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʂʄ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʚʚʝʜʝʥʠʝʤ ʫʛʣʝ-
ʨʦʜʥʳʭ ʥʘʥʦʚʦʣʦʢʦʥ (ʋʅɺ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʤʧʦʟʠʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʥʘʧʦʣʥʝ-
ʥʠʝʤ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʨʠʮʳ ʋʅɺ, ʠʭ ʨʦʣʴ ʚ ʢʦʤʧʦʟʠʪʘʭ ʥʘ ʧʦʣʠʤʝʨʥʦʡ ʦʩʥʦʚʝ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦʦʙʨʘʟ-
ʥʦʡ. ɺʦ-ʧʝʨʚʳʭ, ʥʘʥʦʚʦʣʦʢʥʘ ʧʨʠʜʘʶʪ ʧʦʣʠʤʝʨʘʤ ʞʝʩʪʢʦʩʪʴ. ɺʦ-ʚʪʦʨʳʭ, ʋʅɺ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʧʦ-
ʩʦʙʥʦʩʪʴʶ ʢ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʢʦʤʧʦʟʠʪʦʚ ʩ ʥʘʧʦʣʥʠʪʝ-
ʣʷʤʠ ʥʘ ʠʭ ʦʩʥʦʚʝ. ɺ-ʪʨʝʪʴʠʭ, ʜʘʥʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ ʧʦʚʳʰʘʶʪ ʫʜʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʯʝʥʠʡ 
ʧʨʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ ʢʦʤʧʦʟʠʪʦʚ, ʪʦ ʝʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ ʤʝʥʴʰʠʤ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʚʦʜʠʤʳʭ ʋʅɺ[3]. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʋɺʅ ʩ ʮʝʣʴʶ 
ʧʦʚʳʰʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ ʵʬʬʝʢʪʘ ʤʘʪʝʨʠʘʣ 
ʧʨʠʦʙʨʝʪʘʝʪ ʫʩʠʣʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʦʚʳʰʝʥʠʝ ʞʝʩʪʢʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝ-
ʥʠʠ).  
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ǮǤǯǤǡǭǦǩǟ ǰǭǠǟǩ ǯǟǦǬǺǫǧ ǡǧǣǟǫǧ 
ǱǯǟǬǰǮǭǯǱǟ ǡ ǫǤǥǣǲǬǟǯǭǣǬǭǫ 
ǰǭǭǠǸǤǬǧǧ 

ǫǿȉȒȏȇȌǿ ǡǿȏȁǿȏǿ ǫȇȔǿȈȊȍȁȌǿ* 
Ǡȍȏȍȁȉȍȁ ǟȊȄȉȐǿȌȃȏ ǭȊȄȂȍȁȇȖ 

ʄʘʛʠʩʪʨʘʥʪʳ 
ʌɻɹʆʋ ɺʆ "ʄʦʩʢʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ  
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄɸɼʀ)" 

 

 
ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʧʝʨʝʚʦʟʢʠ ʩʦʙʘʢ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘ-

ʤʠ ʪʨʘʥʩʧʦʨʪʘ.  
ʇʨʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʧʝʨʝʚʦʟʢʝ ʩʦʙʘʢ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ. 

ʊʘʢ, ʚʣʘʜʝʣʝʮ ʜʦʣʞʝʥ ʫʚʝʜʦʤʠʪʴ ʘʚʠʘʢʦʤʧʘʥʠʶ ʥʝ ʤʝʥʝʝ ʯʝʤ ʟʘ 36 ʯʘʩʦʚ ʜʦ ʚʳʣʝʪʘ. ɸ ʠʤʝʥʥʦ, ʥʝʦʙ-
ʭʦʜʠʤʦ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʝʨʝʜʘʪʴ ʣʠʙʦ ʧʨʠ ʙʨʦʥʠʨʦʚʘʥʠʠ, ʣʠʙʦ ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʘʚʠʘʙʠʣʝʪʘ. 
ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʝ ʚʩʝ ʘʚʠʘʢʦʤʧʘʥʠʠ ʨʘʟʨʝʰʘʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʚʠʘʮʠʦʥʥʫʶ ʧʝʨʝ-
ʚʦʟʢʫ ʩʦʙʘʢ.  

ɸʚʠʘʮʠʦʥʥʘʷ ʧʝʨʝʚʦʟʢʘ ʩʦʙʘʢ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʪʘʨʠʬʘʤ, ʫʩʪʘ-
ʥʦʚʣʝʥʥʳʤ ʜʣʷ ʙʘʛʘʞʘ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʠʘʢʦʤʧʘʥʠʡ ʨʘʟʨʝʰʘʶʪ ʦʩʫ-
ʱʝʩʪʚʣʷʪʴ ʧʝʨʝʚʦʟʢʫ ʚʩʝʭ ʧʦʨʦʜ, ʠʩʢʣʶʯʘʷ ʙʨʘʭʠʮʝʬʘʣʴʥʳʝ ʧʦʨʦʜʳ, ʟʘʧʨʝʱʝʥʦ ʪʘʢʞʝ ʧʝʨʝʚʦʟʠʪʴ 
ʙʦʣʴʥʳʭ ʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ɸʚʠʘʧʝʨʝʚʦʟʢʘ  ʙʨʘʭʠʮʝʬʘʣʴʥʳʭ ʧʦʨʦʜ1 ʨʘʟʨʝʰʝʥʘ ʪʦʣʴʢʦ ʫ ʢʦʤʧʘ-

                                                           
1 ʩʦʙʘʢʠ ʩ ʫʢʦʨʦʯʝʥʥʦʡ ʣʠʮʝʚʦʡ ʯʘʩʪʴʶ ʯʝʨʝʧʘ ï ʢʦʨʦʪʢʦʡ ʠ ʧʨʠʧʣʶʩʥʫʪʦʡ ʤʦʨʜʦʡ: ʙʫʣʴʜʦʛ (ʘʥʛʣʠʡʩʢʠʡ, ʬʨʘʥʮʫʟʩʢʠʡ, ʘʤʝ-
ʨʠʢʘʥʩʢʠʡ), ʤʦʧʩ, ʧʝʢʠʥʝʩ, ʰʠ-ʪʮʫ, ʙʦʢʩʝʨ, ʛʨʠʬʦʥ (ʙʝʣʴʛʠʡʩʢʠʡ, ʙʨʶʩʩʝʣʴʩʢʠʡ), ʙʦʩʪʦʥ-ʪʝʨʴʝʨ, ʙʦʨʜʦʩʩʢʠʡ ʜʦʛ, ʷʧʦʥʩʢʠʡ 
ʭʠʥ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʨʘʩʩʤʦʪʨʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʢʠ 
ʩʦʙʘʢ ʨʘʟʥʳʭ ʧʦʨʦʜ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʤ 
ʜʦʢʫʤʝʥʪʘʤ ʠ ʜʦʢʫʤʝʥʪʘʤ ʥʘ ʧʝʨʝʚʦʟʠʤʳʡ ʛʨʫʟ, ʘ ʪʘʢʞʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʢʦʨʨʝʢʪʥʦʝ ʠʭ ʦʬʦʨʤʣʝ-
ʥʠʝ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʝʨʝʚʦʟʢʘ, ʩʦʙʘʢʠ, ʧʨʘʚʠʣʘ ʧʝʨʝʚʦʟʢʠ, ʢʘʨʘʥʪʠʥ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ 
ʧʝʨʝʚʦʟʢʠ.  
 

TRANSPORTATION OF DOGS BY DIFFERENT TYPES OF TRANSPORT IN THE INTERNATIONAL 
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Abstract: In the framework of this article, the characteristic features of the organization of transportation of 
dogs of different breeds by various modes of transport are considered. Particular attention is paid to support-
ing documents and documents on the transporting goods, as well as responsibility for their incorrect design. 
Key words: international transportation, dogs, transportation rules, quarantine, road transportation. 
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ʥʠʠ ʇɸʆ çɸʵʨʦʬʣʦʪè. [1] 
ɸʚʠʘʧʝʨʝʚʦʟʢʘ ʩʦʙʘʢ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʜʚʫʤʷ ʩʧʦʩʦʙʘ-

ʤʠ:  

- ʚ ʩʘʣʦʥʝ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ;  

- ʚ ʙʘʛʘʞʥʦʤ ʦʪʩʝʢʝ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ.  
ʊʘʢ, ʚ ʩʘʣʦʥʝ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝʟʝʥʘ ʩʦʙʘʢʘ, ʚʝʩ ʢʦʪʦʨʦʡ ʚʤʝʩʪʝ ʩ ʧʝʨʝʥʦʩʢʦʡ 

ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʚʦʩʝʤʴ ʢʠʣʦʛʨʘʤʤ. ʇʨʠ ʵʪʦʤ ʛʘʙʘʨʠʪʳ ʧʝʨʝʥʦʩʢʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʴʰʝ ʫʩʪʘ-
ʥʦʚʣʝʥʥʳʭ  ʨʘʟʤʝʨʦʚ, ʘ ʠʤʝʥʥʦ,  44ʭ30ʭ26 ʩʤ. ʊʘʢʞʝ ʨʘʟʨʝʰʝʥʦ ʧʝʨʝʚʦʟʠʪʴ ʜʚʫʭ ʩʦʙʘʢ ʚ ʦʜʥʦʡ ʧʝʨʝ-
ʚʦʟʢʠ, ʝʩʣʠ ʠ ʦʙʱʠʡ ʚʝʩ ʚʤʝʩʪʝ ʩ ʧʝʨʝʥʦʩʢʦʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 8 ʢʠʣʦʛʨʘʤʤ.  

ʂ ʩʫʤʢʝ-ʧʝʨʝʥʦʩʢʝ ʣʠʙʦ ʢʦʥʪʝʡʥʝʨʝ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʩʦʙʘʢ ʚ ʩʘʣʦʥʝ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʪʘʢʞʝ 
ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʩʪʦʨʥʳʤʠ, ʠʤʝʪʴ ʚʝʥʪʠʣʷ-
ʮʠʦʥʥʦʝ ʦʪʚʝʨʩʪʠʝ, ʠʤʝʪʴ ʟʘʧʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʠʩʢʣʶʯʘʶʱʝʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʦʪʢʨʳʪʠʝ. ʈʘʟʤʝ-
ʱʘʪʴ ʜʘʥʥʳʡ ʢʦʥʪʝʡʥʝʨ ʣʠʙʦ ʩʫʤʢʫ-ʧʝʨʝʥʦʩʢʫ ʟʘʧʨʝʱʝʥʦ ʚʦʟʣʝ ʘʚʘʨʠʡʥʦʛʦ ʚʳʭʦʜʘ, ʚ ʧʨʦʭʦʜʘʭ. ɺʣʘ-
ʜʝʣʴʮʫ ʩʦʙʘʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʤʝʩʪʦ ʚʦʟʣʝ ʠʣʣʶʤʠʥʘʪʦʨʘ, ʧʨʠ ʵʪʦʤ ʧʨʠ ʚʟʣʝʪʝ, ʧʦʩʘʜʢʝ ʠ 
ʜʚʠʞʝʥʠʠ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ ʩʫʤʢʘ-ʧʝʨʝʥʦʩʢʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʣʠʙʦ ʧʦʜ ʚʧʝʨʝʜʠʩʪʦʷʱʠʤ ʩʠʜʝʥʴʝʤ, 
ʣʠʙʦ ʥʘ ʧʦʣʫ ʫ ʥʦʛ ʚʣʘʜʝʣʴʮʘ ʠ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʨʝʤʥʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ɽʩʣʠ ʚʝʩ ʩʦʙʘʢʠ ʧʨʝʚʳʰʘʝʪ 8 ʢʠʣʦʛʨʘʤʤ, ʦʥʘ ʜʦʣʞʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴʩʷ ʚ ʙʘʛʘʞʥʦʤ ʦʪʩʝʢʝ 
ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ, ʧʨʠ ʵʪʦʤ ʦʧʣʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʘʨʠʬʦʚ ʘʚʠʘ-
ʢʦʤʧʘʥʠʠ ʧʦ ʧʨʝʡʩʢʫʨʘʥʪʫ çʩʧʝʮʠʘʣʴʥʳʡ ʙʘʛʘʞʥʳʡ ʪʘʨʠʬè. ɺʝʩ ʩʦʙʘʢʠ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʚ ʙʘʛʘʞʥʦʤ ʦʪ-
ʩʝʢʝ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʧʷʪʴʜʝʩʷʪ ʢʠʣʦʛʨʘʤʤ.  

ʉʦʙʘʢʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʢʦʥʪʝʡʥʝʨʝ ʜʣʷ ʧʝʨʝʚʦʟʢʠ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʟʘʱʠ-
ʪʠʪʴ ʞʠʚʦʪʥʦʝ ʦʪ ʧʦʚʨʝʞʜʝʥʠʡ. ɼʘʥʥʳʡ ʢʦʥʪʝʡʥʝʨ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ:  

- ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʫʜʘʨʦʧʨʦʯʥʦʛʦ ʞʝʩʪʢʦʛʦ ʤʘʪʝʨʠʘʣʘ;  

- ʨʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʝʡʥʝʨʘ ʜʦʣʞʥʳ ʧʦʟʚʦʣʷʪʴ ʩʦʙʘʢʝ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʠ ʣʝʞʘʪʴ;  

- ʜʥʦ ʢʦʥʪʝʡʥʝʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʮʝʣʴʥʳʤ, ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤ, ʧʦʢʨʳʪʦ ʘʙʩʦʨʙʠʨʫʶʱʠʤ ʥʝ-
ʪʦʢʩʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ;  

- ʢʨʳʰʘ ï ʮʝʣʴʥʘʷ;  

- ʥʘʜʝʞʥʦʝ ʢʨʝʧʣʝʥʠʝ ʜʚʝʨʮʳ ʢʦʥʪʝʡʥʝʨʘ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʝʝ ʦʪʢʨʳʪʠʝ;  

- ʢʦʥʪʝʡʥʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥ ʨʫʯʢʘʤʠ ʜʣʷ ʝʛʦ ʧʦʜʥʷʪʠʷ ʠ ʧʝʨʝʥʦʩʢʠ ʜʚʫʤʷ ʛʨʫʟʯʠʢʘ-
ʤʠ; 

- ʝʩʣʠ ʢʦʥʪʝʡʥʝʨ ʦʙʦʨʫʜʦʚʘʥ ʢʦʣʝʩʘʤʠ, ʥʘ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʥʠ ʜʦʣʞʥʳ ʩʥʠʤʘʪʴʩʷ ʠʣʠ 
ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʚ ʥʝʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ.  

ʇʨʠ ʧʝʨʝʚʦʟʢʝ ʩʦʙʘʢ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʙʦʡʮʦʚʳʤ ʧʦʨʦʜʘʤ, ʣʠʙʦ ʝʩʣʠ ʩʦʙʘʢʘ ʘʛʨʝʩʩʠʚʥʘ, ʪʦ ʦʥʘ 
ʜʦʣʞʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʢʦʥʪʝʡʥʝʨʝ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʫʩʠʣʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʞʝ ʧʨʘʚʠʣʘʤʠ ʘʚʠʘʧʝʨʝʚʦʟʯʠʢʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʝʨʝ-
ʚʦʟʢʘ ʩʦʙʘʢ-ʧʨʦʚʦʜʥʠʢʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʘʚʠʣʘ:  

- ʧʘʩʩʘʞʠʨ ʜʦʣʞʝʥ ʥʝ ʤʝʥʝʝ ʯʝʤ ʟʘ 36 ʯʘʩʦʚ ʫʚʝʜʦʤʠʪʴ ʘʚʠʘʧʝʨʝʚʦʟʯʠʢʘ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʙʫʜʝʪ 
ʩ ʩʦʙʘʢʦʡ-ʧʦʚʦʜʳʨʝʤ;  

- ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʘ ʩʪʦʡʢʫ ʨʝʛʠʩʪʨʘʮʠʠ ʜʦʢʫʤʝʥʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʠʥʚʘʣʠʜʥʦʩʪʴ ʭʦʟʷʠʥʘ ʩʦ-
ʙʘʢʠ ʠ ʜʦʢʫʤʝʥʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʩʦʙʘʢʠ;  

- ʟʘ ʧʝʨʝʚʦʟʢʫ ʩʦʙʘʢ-ʧʦʚʦʜʳʨʝʡ ʦʧʣʘʪʘ ʥʝ ʚʟʠʤʘʝʪʩʷ;  

- ʧʝʨʝʚʦʟʢʘ ʩʦʙʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʩʫʤʢʠ-ʧʝʨʝʥʦʩʢʠ ʣʠʙʦ ʢʦʥʪʝʡʥʝʨʘ;  

- ʩʦʙʘʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʥʘʤʦʨʜʥʠʢʝ, ʚ ʦʰʝʡʥʠʢʝ ʠ ʙʳʪʴ ʧʨʠʚʷʟʘʥʥʦʡ ʢ ʢʨʝʩʣʫ ʚʣʘʜʝʣʴʮʘ. [2] 
ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʦʢʫʤʝʥʪʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʩʦʙʘʢ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʘʚʠʘʮʠʦʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʝʨʝʚʦʟʢʫ ʩʦʙʘʢʠ ʚʦʟʣʦʞʝʥʘ ʥʘ 
ʝʝ ʚʣʘʜʝʣʴʮʘ. ʊʘʢ, ʧʨʠ ʘʚʠʘʮʠʦʥʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʝʨʝʚʦʟʢʝ ʩʦʙʘʢ ʚʣʘʜʝʣʝʮ ʜʦʣʞʝʥ ʧʨʝʜʲʷʚʠʪʴ 
ʩʣʝʜʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ:  
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1. ʚʝʪʝʨʠʥʘʨʥʳʡ ʧʘʩʧʦʨʪ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʞʠʚʦʪʥʦʝ ʟʜʦʨʦʚʦ, ʚʘʢʮʠʥʠʨʦʚʘʥʦ ʠ ʠʤʝ-
ʝʪ ʧʨʘʚʦ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ. ʆʩʤʦʪʨ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʝʩ-
ʣʠ ʪʨʝʙʫʝʪʩʷ) ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʥʝ ʨʘʥʝʝ ʯʝʤ ʟʘ 5 ʜʥʝʡ ʜʦ ʜʘʪʳ ʚʳʣʝʪʘ ʨʝʡʩʘ ʧʦ ʨʘʩʧʠʩʘʥʠʶ; 

2. ʜʦʢʫʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʦ-
ʥʦʜʘʪʝʣʴʩʪʚʘ ʩʪʨʘʥʳ, ʩ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʠʣʠ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝ-
ʨʝʚʦʟʢʘ (ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ); 

3. ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʩʣʫʞʝʙʥʦʡ ʩʦʙʘʢʠ ʢʠʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠ-
ʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʚ ʧʘʩʩʘʞʠʨʩʢʦʤ ʩʘʣʦʥʝ ʧʘʩʩʘʞʠʨ ʜʦʣʞʝʥ ʧʨʝʜʲʷʚʠʪʴ ʜʦʢʫʤʝʥʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʩʧʝ-
ʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʩʣʫʞʝʙʥʦʡ ʩʦʙʘʢʠ, ʠ ʜʦʢʫʤʝʥʪ ʦ ʪʦʤ, ʯʪʦ ʧʘʩʩʘʞʠʨ, ʧʝʨʝʚʦʟʷʱʠʡ ʩʣʫʞʝʙʥʫʶ ʩʦʙʘ-
ʢʫ, ʷʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʢʦʤ ʢʠʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ;  

4. ʈʘʟʨʝʰʝʥʠʝ ʥʘ ʚʨʝʤʝʥʥʳʡ ʚʳʚʦʟ ʩʦʙʘʢʠ ʟʘ ʛʨʘʥʠʮʫ (ʉʧʨʘʚʢʘ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʧʣʝʤʝʥʥʦʡ ʮʝʥ-
ʥʦʩʪʠ ʞʠʚʦʪʥʦʛʦ). ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʩʝʪʠʪʴ ʦʜʥʦ ʠʟ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʈʂʌ ʠʣʠ ʉʂʆʈ: ʜʣʷ ʩʣʫʞʝʙʥʳʭ 
ʩʦʙʘʢ - ʎʂʉʉ; ʜʣʷ ʦʭʦʪʥʠʯʴʠʭ ʧʦʨʦʜ - ʢʣʫʙ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʦʚʝʪʘ ʧʦ ʦʭʦʪʥʠʯʴʝʤʫ ʩʦʙʘʢʦʚʦʜʩʪʚʫ; ʜʣʷ 
ʜʝʢʦʨʘʪʠʚʥʳʭ ʠ ʙʝʩʧʦʨʦʜʥʳʭ - ʢʣʫʙ ʌʝʜʝʨʘʮʠʠ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʩʦʙʘʢʦʚʦʜʩʪʚʘ. ʊʘʤ ʚʣʘʜʝʣʝʮ ʧʦʣʫʯʘʝʪ 
ʩʧʨʘʚʢʫ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʙʣʘʥʢʝ ʦ ʪʦʤ, ʯʪʦ ʞʠʚʦʪʥʦʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʝʤʝʥʥʦʡ ʮʝʥʥʦʩʪʠ. ɺ 
ʩʧʨʘʚʢʝ ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʨʦʜʘ, ʦʢʨʘʩ ʠ ʚʦʟʨʘʩʪ ʩʦʙʘʢʠ, ʥʦʤʝʨ ʨʦʜʦʩʣʦʚʥʦʡ, ʦʮʝʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʙʘʢʠ, 
ʘ ʪʘʢʞʝ ʮʝʣʴ ʧʦʝʟʜʢʠ. [3] 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʩʦʙʘʢ ʠ ʠʥʳʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪ-
ʥʳʭ ʩ 2006 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɽʚʨʦʧʳ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʯʠʧʠʨʦʚʘʥʳ, ʦ ʯʝʤ ʜʦʣʞʥʘ ʩʪʦʷʪʴ ʦʪʤʝʪʢʘ ʚ 
ʚʝʪʝʨʠʥʘʨʥʦʤ ʧʘʩʧʦʨʪʝ.  ʅʦʤʝʨ ʤʠʢʨʦʯʠʧʘ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʘʥʥʳʤ ʚ ʨʦʜʦʩʣʦʚʥʦʡ ʩʦʙʘʢʠ. ɺ 
ɽʚʨʦʧʝ ʨʘʟʨʝʰʝʥʳ ʢ ʧʝʨʝʚʦʟʢʝ ʩʦʙʘʢʠ, ʠʤʝʶʱʠʝ ʤʠʢʨʦʯʠʧʳ ʩʪʘʥʜʘʨʪʘ  ISO 11784, ʜʣʷ ʜʨʫʛʠʭ ʩʪʨʘʥ 
ʨʘʟʨʝʰʝʥʘ ʟʘʤʝʥʘ ʯʠʧʠʨʦʚʘʥʠʷ ʥʘʣʠʯʠʝʤ ʢʣʝʡʤʘ. [2] 

ʉʦʙʘʢʘ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʝʪʝʨʠʥʘʨʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʧʦ ʬʦʨʤʝ ˉ1, ʢʦʪʦʨʦʝ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʯʝ-
ʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʨʪʠʬʠʢʘʪ. [4] 

ʊʘʢʞʝ ʚʣʘʜʝʣʝʮ ʜʦʣʞʝʥ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʘʵʨʦʧʦʨʪʘʭ ʤʠʨʘ ʦʪʜʝʣʝʥʠʝ ʚʝ-
ʪʝʨʠʥʘʨʥʦʛʦ/ʢʘʨʘʥʪʠʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʝ ʨʘʙʦʪʘʝʪ ʚ ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʦʙʭʦʜʠ-
ʤʦ ʧʝʨʝʜ ʚʳʣʝʪʦʤ ʫʪʦʯʥʷʪʴ ʛʨʘʬʠʢ ʨʘʙʦʪʳ.  

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʘʚʠʣʘ ʧʝʨʝʚʦʟʢʠ ʩʦʙʘʢ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 
ʪʨʘʥʩʧʦʨʪʦʤ.  

ɸʥʘʣʦʛʠʯʥʦ, ʢʘʢ ʠ ʧʨʠ ʘʚʠʘʮʠʦʥʥʦʡ ʧʝʨʝʚʦʟʢʝ ʩʦʙʘʢʘ ʜʦʣʞʝʥ ʧʝʨʝʚʝʟʝʥʘ ʣʠʙʦ ʚ ʩʫʤʢʝ-
ʧʝʨʝʚʦʟʢʝ, ʣʠʙʦ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʢʦʥʪʝʡʥʝʨʝ. ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʢʦʥʪʝʡʥʝʨʫ, ʘʥʘʣʦʛʠʯʥʳ, 
ʢʘʢ ʠ ʚ ʘʚʠʘʮʠʦʥʥʦʡ ʧʝʨʝʚʦʟʢʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʦʧʣʘʪʘ ʟʘ ʧʨʦʚʦʟ ʩʦʙʘʢʠ ʠʩʯʠʩʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʚʝʩʘ ʞʠʚʦʪʥʦʛʦ, ʘ ʠʤʝʥʥʦ,  ʝʩʣʠ ʩʦʙʘʢʘ ʚʝʩʠʪ ʥʝ ʙʦʣʝʝ 20 ʢʠʣʦʛʨʘʤʤ, ʪʦ ʦʧʣʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ 
ʦʜʥʦ ʤʝʩʪʦ, ʝʩʣʠ ʚʝʩ ʧʨʝʚʳʰʘʝʪ, ʪʦ ʦʧʣʘʪʘ ʠʩʯʠʩʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʝʩʘ ʞʠʚʦʪʥʦ-
ʛʦ.  

ʈʘʟʨʝʰʝʥʘ ʧʝʨʝʚʦʟʢʘ ʩʦʙʘʢ ʚ ʥʝʨʘʙʦʯʝʤ ʪʘʤʙʫʨʝ, ʣʠʙʦ ʚ ʦʪʜʝʣʴʥʦʤ ʢʫʧʝ, ʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʤʦʞʥʦ ʧʝʨʝʚʦʟʠʪʴ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʩʦʙʘʢ. ɽʩʣʠ ʚʣʘʜʝʣʝʮ ʧʣʘʥʠʨʫʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʢʨʫʧʥʫʶ ʩʦʙʘʢʫ ʩ 
ʩʦʙʦʡ ʚ ʢʫʧʝ, ʪʦ ʦʥ ʦʙʷʟʘʥ ʚʳʢʫʧʠʪʴ ʚʩʝ ʢʫʧʝ.  

ʇʨʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʝʨʝʚʦʟʢʝ ʩʦʙʘʢ ʚ ʩʪʨʘʥʳ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ (ʠʩʢʣʶʯʘʷ 
ʌʠʥʣʷʥʜʠʶ) ʫʩʪʘʥʦʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʘʚʠʣʘ:  

- ʨʘʟʨʝʰʝʥʦ ʧʝʨʝʚʦʟʠʪʴ ʩʦʙʘʢ ʢʘʢ ʨʫʯʥʫʶ ʢʣʘʜʴ ʪʦʣʴʢʦ ʚ ʩʫʤʢʘʭ-ʧʝʨʝʥʦʩʢʘʭ, ʣʠʙʦ ʩʧʝʮʠʘʣɹ-
ʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ;  

- ʟʘʧʨʝʱʝʥʦ ʧʨʦʚʦʟʠʪʴ ʩʦʙʘʢ ʧʨʠ ʧʨʦʝʟʜʝ ʚ ʅʦʨʚʝʛʠʶ, ʐʚʝʮʠʶ, ʖʛʦʩʣʘʚʠʶ, ʍʦʨʚʘʪʠʶ, ʄʘʢʝ-
ʜʦʥʠʶ, ʉʣʦʚʝʥʠʶ ʠʣʠ ʪʨʘʥʟʠʪʦʤ ʧʦ ʵʪʠʤ ʩʪʨʘʥʘʤ;  

- ʟʘʧʨʝʱʝʥʦ ʧʝʨʝʚʦʟʠʪʴ ʚ ɻʝʨʤʘʥʠʶ, ʣʠʙʦ ʪʨʘʥʟʠʪʦʤ ʯʝʨʝʟ ɻʝʨʤʘʥʠʶ ʩʦʙʘʢ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 
ʘʛʨʝʩʩʠʚʥʳʤ ʧʘʨʦʜʘʤ;  

- ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʩʦʙʘʢ ʚ ʂʠʪʘʡ, ʄʦʥʛʦʣʠʶ, ʂʦʨʝʶ ʠ ɺʴʝʪʥʘʤ ʞʠʚʦʪʥʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝ-
ʟʝʥʦ ʚ ʚʘʛʦʥʘʭ II ʢʣʘʩʩʘ ʠ ʥʝ ʙʦʣʝʝ 2-ʭ ʩʦʙʘʢ ʥʘ ʢʫʧʝ, ʧʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʟʘʧʣʘʪʠʪʴ ʩʪʦʠʤʦʩʪʴ ʙʠʣʝʪʘ ʠ 
ʧʣʘʮʢʘʨʪ ʧʦ ʯʠʩʣʫ ʤʝʩʪ ʚ ʢʫʧʝ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘ ʧʨʦʚʦʟ ʩʦʙʘʢʠ ʧʦʣʦʚʠʥʫ ʩʪʦʠʤʦʩʪʠ ʙʠʣʝʪʘ ʥʘ 
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ʧʨʦʝʟʜ ʚ ʚʘʛʦʥʝ II ʢʣʘʩʩʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʪʜʝʣʴʥʦʝ ʢʫ-
ʧʝ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʞʠʚʦʪʥʳʭ ʪʘʢʘʷ ʧʝʨʝʚʦʟʢʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʧʝʨʝʚʦʟʢʠ ʩʦʙʘʢ 
ʚʳʩʪʫʧʘʶʪ:  

- ʚʝʪʩʧʨʘʚʢʘ ʦ ʧʨʠʚʠʚʢʘʭ (ʧʨʠʚʠʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʜʝʣʘʥʳ ʥʝ ʧʦʟʜʥʝʝ 30 ʜʥʝʡ ʠ ʥʝ ʨʘʥʝʝ 12 
ʤʝʩʷʮʝʚ ʜʦ ʜʘʪʳ ʧʫʪʝʰʝʩʪʚʠʷ) ʠ ʦʙʨʘʙʦʪʢʝ ʧʨʦʪʠʚ ʵʢʪʦ- ʠ ʵʥʜʦʧʘʨʘʟʠʪʦʚ2;  

- ʚʝʪʝʨʠʥʘʨʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ˉ1-ʚʝʪ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʨʘʥʝʝ, 
ʯʝʤ ʟʘ 3 ʜʥʷ ʜʦ ʦʪʲʝʟʜʘ  ʧʦʩʝʪʠʪʴ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʠ ʧʨʝʜʲʷʚʠʪʴ ʚʝʪʝʨʠʥʘʨ-
ʥʳʡ ʧʘʩʧʦʨʪ ʠ ʞʠʚʦʪʥʦʝ ʜʣʷ ʦʩʤʦʪʨʘ;  

- ʙʘʛʘʞʥʳʡ ʙʠʣʝʪ. [2, 3] 
ʊʘʢʞʝ ʧʝʨʝʩʝʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʛʨʘʥʠʮʳ ʚʦʟʤʦʞʥʦ ʠ ʥʘ ʣʠʯʥʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʪʦʣʴʢʦ ʢ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʥʦ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ ʘʚʪʦʤʦʙʠʣʷ ʧʨʝʜʲʷʚ-
ʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɸ ʠʤʝʥʥʦ:  

- ʘʚʪʦʤʦʙʠʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʩʥʘʙʞʝʥ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʩʦʙʘ-
ʢʠ ʧʦ ʩʘʣʦʥʫ, ʘ ʪʘʢʞʝ ʩʥʘʙʞʝʥ ʩʝʪʢʦʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʪʦʤʫ, ʯʪʦʙʳ ʩʦʙʘʢʘ ʤʝʰʘʣʘ ʚʦʜʠʪʝʣʶ ʫʧʨʘʚ-
ʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʝ ʩʫʤʢʠ-
ʧʝʨʝʥʦʩʢʠ, ʪʘʢ ʠ ʛʘʤʘʢʠ ʠ ʩʝʪʢʠ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʦʙʘʢ;  

- ʜʣʷ ʧʝʨʝʩʝʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʛʨʘʥʠʮʳ ʚ ʨʷʜʝ ɽʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʚʣʘʜʝʣʴʮʫ ʘʚʪʦʤʦʙʠʣʷ 
ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʘʟʘʥʦ ʚ ʧʝʨʝʩʝʯʝʥʠʠ ʛʨʘʥʠʮʳ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʨʘʟʜʝʣʠʪʝʣʴʥʘʷ ʩʝʪʢʘ ʣʠʙʦ 
ʢʣʝʪʢʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʩʦʙʘʢʠ. ʉʦʙʘʢʝ ʟʘʧʨʝʱʝʥʦ ʩʚʦʙʦʜʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʘʣʦʥʝ. ʅʘ ʟʘʜʥʝʤ ʩʠʜʝʥʴʝ 
ʩʦʙʘʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʩʪʝʛʥʫʪʘ ʨʝʤʥʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. [5] 

 ʇʨʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʝʨʝʚʦʟʢʝ ʚ ʢʘʯʝʩʪʚʝ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʩʦʙʘʢ ʚʳʩʪʫʧʘʶʪ:  

- ʚʝʪʝʨʠʥʘʨʥʳʡ ʧʘʩʧʦʨʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ʩ ʦʪʤʝʪʢʦʡ ʦ ʯʠʧʠʨʦʚʘʥʠʠ;  

- ʩʧʨʘʚʢʠ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʥʘ ʚʳʚʦʟ, ʚʚʦʟ ʠʣʠ ʪʨʘʥʟʠʪ, ʦʬʦʨʤʣʝʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘ-
ʥʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʘʥʳ; 

- ʩʧʨʘʚʢʠ ʠʟ ʚʝʪʢʣʠʥʠʢʠ ʬʦʨʤʳ ˉ1; 

- ʦʨʠʛʠʥʘʣʘ ʢʘʨʪʳ ʧʨʠʚʠʚʦʢ ʠ ʨʝʟʫʣʴʪʘʪ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʘ ʥʘ ʙʝʰʝʥʩʪʚʦ. [6] 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʘʚʠʣ ʥʘ ʚʣʘʜʝʣʴʮʘ ʞʠʚʦʪʥʦʛʦ ʤʦ-

ʞʝʪ ʙʳʪʴ ʥʘʣʦʞʝʥ ʰʪʨʘʬ, ʘ ʠʤʝʥʥʦ:  

- ʚ ʩʣʫʯʘʝ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʝʨʝʚʦʟʢʠ, ʝʩʣʠ ʞʠʚʦʪʥʦʝ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ, ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʧʝ-
ʮʠʘʣʴʥʦʡ ʩʫʤʢʝ-ʧʝʨʝʥʦʩʢʝ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʧʦʩʦʙʥʦ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʧʦʤʝʭʠ ʚʦʜʠʪʝʣʷ;  

- ʚ ʩʣʫʯʘʝ ʘʚʠʘʮʠʦʥʥʦʡ ʧʝʨʝʚʦʟʢʠ ʩʦʙʘʢ ʚʣʘʜʝʣʝʮ ʥʝʢʦʨʨʝʢʪʥʦ ʟʘʧʦʣʥʠʣ ʜʦʢʫʤʝʥʪʳ. ɺ ʜʘʥ-
ʥʦʤ ʩʣʫʯʘʝ ʩʘʥʢʮʠʷʤʠ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʥʝ ʪʦʣʴʢʦ ʰʪʨʘʬ, ʥʦ ʠ ʧʦʣʥʘʷ ʠʣʠ ʚʨʝʤʝʥʥʘʷ ʠʟʦʣʷʮʠʷ ʞʠʚʦʪ-
ʥʦʛʦ, ʢʘʨʘʥʪʠʥ, ʟʘʧʨʝʪ ʥʘ ʚʲʝʟʜ ʠʣʠ ʚʳʝʟʜ ʞʠʚʦʪʥʦʛʦ.  

 ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʤʠʤʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʝʨʝʚʦʟʢʠ ʚʣʘʜʝʣʴʮʝʤ, ʩʦʙʘʢʘ ʤʦʞʝʪ 
ʙʳʪʴ ʧʝʨʝʚʝʟʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ ʧʝʨʝʚʦʟʯʠʢʦʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʭʨʘʥ-
ʥʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʪʘʤʦʞʝʥʥʳʤ ʦʨʛʘʥʘʤ ʜʦʢʫʤʝʥʪʦʤ ʚʦʟʣʦʞʝʥʘ ʥʘ ʧʝʨʝʚʦʟʯʠʢʘ. 
ʊʘʢʞʝ ʢʦʤʧʘʥʠʷ-ʧʝʨʝʚʦʟʯʠʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʫʤʢʫ-ʧʝʨʝʥʦʩʢʫ, ʣʠʙʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 
ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʞʠʚʦʪʥʦʛʦ. [6] 

ʈʝʟʶʤʠʨʫʷ ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʦʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʝʨʝʚʦʟʢʘ 
ʩʦʙʘʢ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʫʩʣʫʛʦʡ. ɺʣʘʜʝʣʝʮ ʞʠʚʦʪʥʦʛʦ ʣʠʙʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʣʠ-
ʙʦ  ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʚʦʟʢʫ. ʇʨʠ ʵʪʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʥʘʠʙʦʣʴʰʝʝ ʟʘʪʨʫʜʥʝʥʠʝ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠ ʦʬʦʨʤʣʝʥʠʠ ʚʩʝʭ ʩʦʧʨʦʚʦʜʠ-
ʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʝʢʦʨʨʝʢʪʥʦʤ ʠʭ ʟʘʧʦʣʥʝʥʠʠ ʥʘ ʚʣʘʜʝʣʴʮʘ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʣʦʞʝʥ 
ʰʪʨʘʬ, ʘ ʞʠʚʦʪʥʦʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʨʝʤʝʥʥʫʶ ʠʟʦʣʷʮʠʶ ʠ  ʢʘʨʘʥʪʠʥ.  

 
  

                                                           
2 ʕʢʪʦ ï ɻ ʥʜʦʧʘʨʘʧʟʠʪʳ (ʙʣʦʭʠ, ʚʰʠ, ʚʣʘʩʦʝʜʳ, ʢʣʝʱʠ; ʢʨʫʛʣʳʝ, ʧʣʦʩʢʠʝ, ʣʝʥʪʦʯʥʳʝ ʯʝʨʚʠ) 
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ǯȍȂǿȖȄȁ ǫǿȉȐȇȋ ǡȊǿȃȇȋȇȏȍȁȇȖ 
ʩʪʫʜʝʥʪʳ ʙʘʢʘʣʘʚʨʠʘʪʘ, 

ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʉʦʣʥʝʯʥʳʡ ʪʨʝʢʝʨ (Solar tracker) ī ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ 

ʩʦʣʥʮʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʂʇɼ ʦʪ 
ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ (ʠʣʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʪʨʝʢʝʨʝ). ʂʦʥʮʝʧʮʠʷ ʪʨʝʢʝʨʘ ʧʨʝʜʝʣʴʥʦ 
ʧʨʦʩʪʘ ī ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʜʘʪʯʠʢʘʤ ʢʦʥʪʨʦʣʣʝʨ ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʩʦʣʥʝʯʥʦʡ ʙʘ-
ʪʘʨʝʠ ʠ ʟʘʩʪʘʚʣʷʝʪ ʩʝʨʚʦʜʚʠʛʘʪʝʣʴ ʧʦʚʦʨʘʯʠʚʘʪʴ ʧʣʘʪʬʦʨʤʫ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʦʨʦʥʫ. 

ʊʨʝʢʝʨ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʙʫʜʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ. ʆʥʠ ʚʢʣʶ-
ʯʘʶʪ ʚ ʩʝʙʷ: ʰʠʨʦʪʫ ʤʝʩʪʥʦʩʪʠ, ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʛʘʙʘʨʠʪʳ ʫʩʪʘʥʦʚʢʠ, ʜʦʩʪʫʧʥʫʶ ʧʣʦʱʘʜʴ ʜʣʷ ʫʩʪʘ-
ʥʦʚʢʠ ʠ ʧʨʦʯʝʝ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʜʠʥʘʤʠ-
ʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 
ʨʠʩʫʥʢʝ 1. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ. 
ʂʥʦʧʢʘ çʉʙʨʦʩè ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʩʣʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʙʨʦʩʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚ ʥʘʯʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʏʘʱʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʥʘʣʘʜʢʝ ʫʩʪʨʦʡʩʪʚʘ. ʈʝʟʠʩʪʦʨ R1 ʦʛʨʘʥʠʯʠʚʘʝʪ ʪʦʢ ʥʘ ʧʝʨʚʫʶ 
ʥʦʛʫ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ.  

ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʦʡ ʧʣʘʪʳ Arduino Uno, ʢʦʪʦʨʘʷ 
ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ DD3. ʂ ʜʘʥʥʦʡ ʧʣʘʪʝ ʧʦʜʢʣʶʯʝʥʳ ʜʨʘʡʚʝʨʳ ʜʚʠʛʘʪʝʣʝʡ DD1-DD2. ʊʘʢʞʝ ʢ ʘʥʘʣʦʛʦʚʳʤ 
ʧʦʨʪʘʤ ʜʘʥʥʦʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʦʡ ʧʣʘʪʳ ʧʦʜʢʣʶʯʘʶʪʩʷ ʬʦʪʦʜʘʪʯʠʢʠ LDR 1-4, ʦʩʥʦʚʦʡ ʢʦʪʦʨʳʭ ʷʚ-
ʣʷʝʪʩʷ ʬʦʪʦʨʝʟʠʩʪʦʨ N5AC501085, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʠʥʘʤʠʯʝʩʢʦ-
ʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʨʠʝʥʪʘʮʠʝʡ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʨʠʝʥʪʘʮʠʷ ʩʦʣʥʝʯʥʳʭ 
ʧʘʥʝʣʝʡ, ʩʣʝʞʝʥʠʝ ʟʘ ʩʦʣʥʮʝʤ. 
 

DEVELOPMENT OF THE SOFTWARE AND HARDWARE COMPLEX OF DYNAMIC CONTROL OF THE 
ORIENTATION OF SOLAR PANELS 

 
Rogachev Maxim Vladimirovich 

 
Abstract: This article provides the development of a software and hardware complex for dynamic control of 
the orientation of solar panels. 
Key words: solar energy, solar panels, dynamic orientation of solar panels, tracking the sun. 
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ʉʡʪ. 1. ʊʫʩʬʣʫʬʩʦʙʸ ʪʮʞʥʙ ʩʙʠʩʙʚʙʫʴʛʙʞʥʧʜʧ ʈɹʃ 

 

 
ʉʡʪ. 2. ʈʩʡʦʯʡʨʡʙʤʵʦʙʸ ʪʮʞʥʙ ʚʤʧʣʙ ʬʨʩʙʛʤʞʦʡʸ 

 

 
ʉʡʪ. 3. ʍʧʫʧʩʞʠʡʪʫʧʩ N5AC501085 
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ʇʝʯʘʪʥʳʝ ʧʣʘʪʳ ʥʘ ʨʠʩʫʥʢʝ 4 ʠ 5 ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʝ Sprint layout 5.0. 
 

 
ʉʡʪ. 4. ʈʞʰʙʫʦʙʸ ʨʤʙʫʙ ʚʤʧʣʙ ʨʡʫʙʦʡʸ (ʱʙʜ ʪʞʫʣʡ 5 (ʥʥ)) 

 

 
ʉʡʪ. 5. ʈʞʰʙʫʦʙʸ ʨʤʙʫʙ ʚʤʧʣʙ ʬʨʩʙʛʤʞʦʡʸ (ʱʙʜ ʪʞʫʣʡ 5 (ʥʥ)) 

 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʦʜʙʦʨʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤ-
ʥʦʛʦ ʢʦʜʘ ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʢʝʪ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʦʡ ʩʦʝʜʠʥʠʪʴ ʧʦʜʦʙʨʘʥ-
ʥʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠ ʠʟʛʦʪʦʚʠʪʴ ʢʦʨʧʫʩ ʤʘʢʝʪʘ. ɼʣʷ ʙʦʣʴʰʝʡ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 
ʠʟʛʦʪʦʚʠʪʴ ʢʦʨʧʫʩ ʤʘʢʝʪʘ ʠʟ ʬʘʥʝʨʳ.  

ʈʘʟʨʘʙʦʪʢʘ ʤʘʢʝʪʘ ʧʨʦʠʩʭʦʜʠʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-
ʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢʦʤʧʘʩ 3D. ʉʠʩʪʝʤʘ ʂʆʄʇɸʉ-3D ʧʦʟʚʦ-
ʣʝ̫ʪ ʨʝʘʣʠʟʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʪʨʝʭʤʝʨʥʦʛʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð ʦʪ ʠʜʝʠ ʢ 
ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʦʙʲʝʤʥʦʡ ʤʦʜʝʣʠ, ʦʪ ʤʦʜʝʣʠ ʢ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʦʩʣʝ ʩʙʦʨʢʠ ʤʘʢʝʪʘ, ʠʟʦʙʨʘʞʸʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 6 ʠ ʤʦʥʪʘʞʘ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦ-
ʛʦ ʢʦʤʧʣʝʢʩʘ ʙʳʣ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ.  
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1. ɸʩʠʝʚ ɸ. ʊ. ʈʘʟʨʘʙʦʪʢʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦ-
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ǲǣǩ ..2,.34 

ǟǬǟǪǧǦ ǰǧǰǱǤǫ ǧǬǱǤǢǯǟǪǻǬǭǢǭ 
ǫǭǬǧǱǭǯǧǬǢǟ ǭǱǩǯǺǱǺǴ ǯǤǤǰǱǯǭǡ ǧ ǠǟǦ 
ǣǟǬǬǺǴ ǲǢǯǭǦ ǧ ǲǾǦǡǧǫǭǰǱǤǨ 

ǧȐǿȔȇȌ ǢȄȍȏȂȇȈ ǡȊǿȃȇȐȊǿȁȍȁȇȖ* 
ǰȇȌȇȕȚȌ Ǭȇȉȇȑǿ ǡȊǿȃȇȋȇȏȍȁȇȖ* 

ǩǿȏȒȌǿȐ ǟȌȌǿ ǽȏțȄȁȌǿ 
ʉʪʫʜʝʥʪʳ 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʙʘʟ ʜʘʥʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ: ʙʘʥʢ ʜʘʥʥʳʭ ʫʛʨʦʟ 

(ɹɼʋ) ʌʉʊʕʂ [1], National Vulnerability Database (NVD) [2], Common Vulnerabilities and Exposures (CVE) 
[3]. 

ɹʘʥʢ ʜʘʥʥʳʭ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘʧʫʱʝʥ ʚ 2015 ʛʦʜʫ ʌʉʊʕʂ ʈʦʩʩʠʠ ʠ ʌɸʋ 
çɻʅʀʀʀ ʇʊɿʀ ʌʉʊʕʂ ʈʦʩʩʠʠè. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʘʟʘ ʩʦʜʝʨʞʠʪ 28633 ʫʷʟʚʠʤʦʩʪʝʡ ʠ 217 ʫʛʨʦʟ. 

ɹʘʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʜʚʫʭ ʜʨʫʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ 
ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

ɺʦ-ʧʝʨʚʳʭ, ɹɼʋ ʌʉʊʕʂ ï ʩʘʤʘʷ ʢʨʫʧʥʘʷ ʙʘʟʘ ʫʷʟʚʠʤʦʩʪʝʡ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʕʪʦʪ ʬʘʢʪ ʠʤʝʝʪ 
ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʙʘʟʘ ʩʦʜʝʨʞʠʪ ʫʷʟʚʠʤʦʩʪʠ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʇʆ, ʯʪʦ ʜʝʣʘʝʪ ʯʘʩʪʴ ʜʘʥʥʳʭ ʚ ʥʝʡ ʫʥʠ-
ʢʘʣʴʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʟʘʨʫʙʝʞʥʳʤ ʙʘʟʘʤ ʫʷʟʚʠʤʦʩʪʝʡ. 

ɿʘʧʠʩʠ ʚ ɹɼʋ ʌʉʊʕʂ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʦʨʤʘʪ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ: ʪʝʢ-
ʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʫʷʟʚʠʤʦʩʪʠ, ʜʘʪʫ ʦʙʥʘʨʫʞʝʥʠʷ ʫʷʟʚʠʤʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʷʟʚʠʤʦʤ ʧʨʦʛʨʘʤʤʥʦʤ 
ʦʙʝʩʧʝʯʝʥʠʠ, ʦʮʝʥʢʘ ʫʷʟʚʠʤʦʩʪʠ ʠ ʜʨ. 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʪʢʨʳʪʳʝ ʨʝʝʩʪʨʳ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʫʛʨʦʟ ʠ ʫʷʟʚʠʤʦʩʪʝʡ. ɺ ʯʘʩʪ-
ʥʦʩʪʠ, ʦʧʠʩʳʚʘʝʪʩʷ ʙʘʟʘ ʫʷʟʚʠʤʦʩʪʝʡ ʌʉʊʕʂ, ʘ ʪʘʢʞʝ ʨʷʜ ʟʘʨʫʙʝʞʥʳʭ ʨʝʝʩʪʨʦʚ. ʈʘʩʩʢʘʟʳʚʘʝʪʩʷ ʧʨʦ 
ʩʠʩʪʝʤʫ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʘʷ ʩʦʙʠʨʘʝʪ ʚʦʝʜʠʥʦ ʠʥʬʦʨʤʘʮʠʶ ʩ ʜʨʫʛʠʭ ʙʘʟ ʜʘʥʥʳʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: CVE, NVD, ʫʷʟʚʠʤʦʩʪʴ, ɹɼʋ ʌʉʊʕʂ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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ʇʦʣʥʫʶ ʙʘʟʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʬʦʨʤʘʪʘʭ XLSX ʠʣʠ XML. ʏʪʦ ʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʦʨ ʤʝʞʜʫ 
ʫʜʦʙʦʯʠʪʘʝʤʳʤ ʪʘʙʣʠʯʥʳʤ ʬʦʨʤʘʪʦʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ, ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. 

Common Vulnerabilities and Exposures ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʚ ʩʬʝʨʝ ʨʝʛʠʩʪʨʘʮʠʠ ʫʷʟʚʠʤʦʩʪʝʡ. ʆʥ 
ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʘʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʠ ʩʦʜʝʨʞʠʤʦʝ ʟʘʧʠʩʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʠʜʝʥ-
ʪʠʬʠʢʘʪʦʨʦʚ ʜʣʷ ʥʦʚʳʭ ʦʙʥʘʨʫʞʝʥʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ ʠ ʧʦʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʘʟ ʜʘʥʥʳʭ.  

ʆʩʥʦʚʫ ʩʪʘʥʜʘʨʪʫ ʧʦʣʦʞʠʣʘ ʦʨʛʘʥʠʟʘʮʠʷ MITRE, ʘ ʝʸ ʠʥʠʮʠʘʪʠʚʫ ʧʦʜʜʝʨʞʘʣʠ ʤʥʦʛʠʝ ʚʝʜʫʱʠʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
ʅʘ ʪʝʢʫʱʠʡ ʜʝʥʴ ʙʘʟʘ MITRE CVE List ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 140 ʪʳʩʷʯ ʟʘʧʠʩʝʡ ʦʙ ʫʷʟʚʠʤʦʩʪʷʭ, ʘ ʧʦʜʜʝʨʞʢʘ 
ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʨʝʝʩʪʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʮʝʣʦʡ ʛʨʫʧʧʦʡ ʢʦʤʧʘʥʠʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ Apple, Google, 
Microsoft, Intel, Cisco ʠ ʜʨ. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ CVE ʠʤʝʶʪ ʬʦʨʤʘʪ CVE-YYYY-NNNN, ʦʪʨʘʞʘʷ ʚ ʧʝʨʚʳʭ ʯʝʪʳʨʝʭ ʮʠʬʨʘʭ ʛʦʜ 
ʨʝʛʠʩʪʨʘʮʠʠ ʫʷʟʚʠʤʦʩʪʠ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʯʝʪʳʨʝʭ-h ʝʩʪʠ ʮʠʬʨʘʭ ï ʫʥʠʢʘʣʴʥʳʡ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʛʦʜʘ 
ʥʦʤʝʨ ʫʷʟʚʠʤʦʩʪʠ. 

ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦʙ ʫʷʟʚʠʤʦʩʪʷʭ ʚʦʟʤʦʞʥʦ ʟʘ ʣʶʙʦʡ ʚʳʙʨʘʥʥʳʡ ʛʦʜ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ 
(HTML, XML, CVRF, CSV ʠʣʠ Plain Text). ʃʠʙʦ ʤʦʞʥʦ ʥʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʥʢʨʝʪʥʦʡ ʫʷʟʚʠʤʦʩʪʠ ʯʝ-
ʨʝʟ ʧʦʠʩʢ ʧʦ ʢʣʶʯʝʚʦʤʫ ʩʣʦʚʫ ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ. 

ɺʪʦʨʘʷ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʙʘʟ ʜʘʥʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ ï National Vulnerability Database. ɺ ʥʝʸ ʧʦʧʘʜʘʶʪ 
ʟʘʧʠʩʠ ʠʟ ʙʘʟʳ CVE List, ʥʦ ʩ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ (ʥʘʧʨʠʤʝʨ, ʟʘʧʠʩʴ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 
ʩʩʳʣʢʠ ʥʘ ʩʪʦʨʦʥʥʠʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʷʟʚʠʤʦʩʪʠ ʠ ʤʝʨʘʭ ʧʦ ʝʸ ʫʩʪʨʘʥʝʥʠʶ). 

ɼʦʩʪʫʧʥʦ ʩʢʘʯʠʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʷʟʚʠʤʦʩʪʷʭ ʚ ʬʦʨʤʘʪʝ XML, ʘ ʪʘʢʞʝ ʦʙʥʦʚʣʝʥʠʝ ʯʝʨʝʟ 
RSS-ʧʦʜʧʠʩʢʫ ʠ JSON data feed. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʙʘʟ CVE List ʠ NVD ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʠ ʜʦʙʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 
ʦ ʥʦʚʳʭ ʫʷʟʚʠʤʦʩʪʷʭ. 

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʨʝʭ ʠʩʪʦʯʥʠʢʦʚ ʩʫʱʝʩʪʚʫʶʪ ʙʘʟʳ ʧʦʤʝʥʴʰʝ, ʥʦ ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʠʭ 
ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʢʘʣʴʥʘ ʠ ʧʦʣʝʟʥʘ ʜʣʷ ʩʙʦʨʘ ʚ ʠʥʪʝʛʨʘʣʴʥʫʶ ʙʘʟʫ. 

ɹʘʟʘ ʟʥʘʥʠʡ CERT [4] ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʚʦʜʢʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʜʨʦʙʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩ-
ʧʨʘʚʣʝʥʠʷʭ ʠ ʩʧʠʩʢʠ ʟʘʪʨʦʥʫʪʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

ɽʱʸ ʦʜʥʘ ʙʘʟʘ ʩʦʟʜʘʥʘ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ (CISA) ʉʐɸ [5]. ʀʥʪʝʨʝʩʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʤ, ʯʪʦ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʫʷʟʚʠʤʦʩʪʠ ʜʣʷ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ɸʉʋ ʊʇ). 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʙʘʟʳ ʫʷʟʚʠʤʦʩʪʝʡ ʦʪ ʩʘʤʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʥʘʧʨʠʤʝʨ ʙʘʟʘ ʫʷʟʚʠʤʦʩʪʝʡ ʧʨʦ-
ʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ Mozilla (Mozilla Foundation Security Advisories [6]) ʠʣʠ ʘʥʘʣʦʛʠʯʥʘʷ ʙʘʟʘ ʜʣʷ ʧʨʦʜʫʢʪʦʚ 
ʦʪ VMware (VMware Security Advisories) [7]. ʋʷʟʚʠʤʦʩʪʠ ʚ ʥʠʭ ʠʤʝʶʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ CVE ʠ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ ʚ ʙʦʣʝʝ ʦʙʰʠʨʥʳʭ ʙʘʟʘʭ MITRE CVE List ʠ NVD. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʝʩʪʨʦʚ ʫʷʟʚʠʤʦʩʪʝʡ. ʆʥʠ ʧʦʟʚʦ-
ʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʩʨʘʟʫ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʙʘʟʘʤ ʜʘʥʥʳʭ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʷʚʣʷʝʪʩʷ çʧʦʠʩʢʦʚʠʢ ʧʦ 
ʫʷʟʚʠʤʦʩʪʷʤè Vulners [8]. 

Vulners ð ʵʪʦ ʦʯʝʥʴ ʙʦʣʴʰʘʷ ʠ ʥʝʧʨʝʨʳʚʥʦ ʦʙʥʦʚʣʷʝʤʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʀɹ-ʢʦʥʪʝʥʪʘ. ʉʘʡʪ ʧʦʟʚʦ-
ʣʷʝʪ ʠʩʢʘʪʴ ʫʷʟʚʠʤʦʩʪʠ, ʵʢʩʧʣʦʠʪʳ, ʧʘʪʯʠ, ʨʝʟʫʣʴʪʘʪʳ bug bounty ʪʘʢ ʞʝ, ʢʘʢ ʦʙʳʯʥʳʡ ʧʦʠʩʢʦʚʠʢ ʠʱʝʪ 
ʩʘʡʪʳ.  

ɼʣʷ ʧʨʠʤʝʨʘ ʟʘʜʘʜʠʤ ʧʦʠʩʢ ʧʦ ʢʨʠʪʠʯʝʩʢʠʤ (CVSS.Score > 8) ʫʷʟʚʠʤʦʩʪʷʤ ʧʨʦʜʫʢʪʦʚ Microsoft 
(ʨʠʩ. 1). 

ʉʨʘʟʫ ʦʪʩʦʨʪʠʨʫʝʤ ʩʧʠʩʦʢ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʜʘʪʝ ʜʦʙʘʚʣʝʥʠʷ. ʀ ʧʝʨʝʡʜʝʤ ʚ ʧʘʥʝʣʴ ʠʥʬʦʨʤʘʮʠʠ 
ʦʜʥʦʡ ʠʟ ʥʦʚʳʭ ʫʷʟʚʠʤʦʩʪʝʡ (ʨʠʩ. 2). 

ɼʘʥʥʘʷ ʫʷʟʚʠʤʦʩʪʴ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʠʡ CVSS.Score, ʨʘʚʥʳʡ 10. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʛʦʚʦʨʠʪ ʦ 
ʪʦʤ, ʯʪʦ ʫʷʟʚʠʤʦʩʪʠ ʧʦʜʚʝʨʞʝʥʳ ʩʝʨʚʝʨʘ ʥʘ Windows, ʥʘ ʢʦʪʦʨʳʭ ʨʘʟʚʝʨʥʫʪʘ DNS ʩʣʫʞʙʘ. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ, ʥʘ ʵʪʠʭ ʩʝʨʚʝʨʘʭ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʠʟʚʦʣʴʥʳʡ ʢʦʜ, ʦʪʧʨʘʚʠʚ ʚʨʝʜʦʥʦʩʥʳʡ ʟʘʧʨʦʩ ʥʘ DNS. 
ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʧʠʩʘʥʠʠ ʧʨʠʚʝʜʝʥʦ ʚʨʝʤʝʥʥʦʝ ʠʩʧʨʘʚʣʝʥʠʝ ʫʷʟʚʠʤʦʩʪʠ. 
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ʉʡʪ. 1. ʈʧʡʪʣ ʨʧ ʣʩʡʫʡʰʞʪʣʡʥ ʬʸʠʛʡʥʧʪʫʸʥ ʨʩʧʝʬʣʫʧʛ Microsoft 

 

 
ʉʡʪ. 2. MS:CVE-2020-1350 
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ɽʱʸ ʦʜʥʘ ʠʥʪʝʨʝʩʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʝʨʚʠʩʘ ï ʧʦʠʩʢ ʧʦ ʵʢʩʧʣʦʡʪʘʤ. ʅʘʣʠʯʠʝ ʫʷʟʚʠʤʦʩʪʠ, ʢʘʢ ʧʨʘ-
ʚʠʣʦ, ʩʦʟʜʘʝʪ ʪʦʣʴʢʦ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʸ ʜʣʷ ʮʝʣʝʡ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ. 
ʅʘʣʠʯʠʝ ʞʝ ʛʦʪʦʚʳʭ ʵʢʩʧʣʦʡʪʦʚ, ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʝʘʣʠʟʘʮʠʠ ʫʛʨʦʟʳ ʠ ʨʘʩʰʠʨʷʝʪ 
ʢʨʫʛ ʚʦʟʤʦʞʥʳʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ.  

ɺʦʟʴʤʝʤ ʜʣʷ ʧʨʠʤʝʨʘ ʜʦʩʪʘʪʦʯʥʦ ʠʟʚʝʩʪʥʫʶ ʫʷʟʚʠʤʦʩʪʴ ʩ ʥʝʦʬʠʮʠʘʣʴʥʳʤ ʥʘʟʚʘʥʠʝʤ OpenSSL 
HeartBleed. ɼʘʥʥʘʷ ʫʷʟʚʠʤʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʯʠʪʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʧʘʢʝʪʘʤʠ ʨʘʟʤʝʨʦʤ ʜʦ 64ʂɹ. 
ʇʨʠʯʝʤ ʫʷʟʚʠʤʦʩʪʴ ʜʚʫʩʪʦʨʦʥʥʷʷ, ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʯʠʪʘʪʴ ʜʘʥʥʳʝ ʩ ʫʷʟʚʠʤʦʛʦ ʩʝʨʚʝʨʘ, 
ʥʦ ʠ ʩʝʨʚʝʨ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʯʘʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʢʣʠʝʥʪʘ, ʝʩʣʠ ʥʘ ʥʸʤ ʠʩʧʦʣʴ-
ʟʫʝʪʩʷ ʫʷʟʚʠʤʘʷ ʚʝʨʩʠʶ OpenSSL. 

 

 
ʉʡʪ. 3. ʈʧʡʪʣ ʶʣʪʨʤʧʢʫʧʛ ʝʤʸ HeartBleed (CVE-2014-0160) 

 
ʇʝʨʝʭʦʜʠʤ ʧʦ ʧʝʨʚʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʚ ʧʦʠʩʢʝ ʠ ʧʝʨʝʜ ʥʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʛʦʪʦʚʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ 

C, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʡ ʫʷʟʚʠʤʦʩʪʴ OpenSSL HeartBleed. 
Vulners ʪʘʢʞʝ ʠʤʝʝʪ REST API, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʠʟ ʩʢʘʥʝʨʦʚ 

ʫʷʟʚʠʤʦʩʪʝʡ ʠʣʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʨʝʘʣʠʟʦʚʘʚ ʚ ʥʸʤ API ʟʘʧʨʦʩʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ CVE List ʠ NVD ʭʦʪʴ ʠ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʝʡʰʠʤʠ ʙʘʟʘʤʠ ʫʷʟʚʠ-

ʤʦʩʪʝʡ, ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʩʢʘʥʝʨʘʭ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ. ʇʦʠʩʢʦʚʠʢ Vulners ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʝ ʜʘʥʥʳʭ, ʥʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʙʝʟ 
ʦʧʣʘʪʳ ʧʦʜʧʠʩʢʠ. ɺ ʩʣʫʯʘʝ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʩ ʤʦʜʫʣʝʤ ʚʳʷʚʣʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝ-
ʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ ʠʤʝʝʪ ʩʤʳʩʣ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʠʥʪʝʛʨʘʣʴʥʫʶ ʙʘʟʫ ʫʷʟʚʠʤʦʩʪʝʡ, ʦʙʥʦʚʣʷʝʤʫʶ ʩ 
ʦʪʢʨʳʪʳʭ ʨʝʝʩʪʨʦʚ. 
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ǟǬǟǪǧǦ ǰǧǰǱǤǫ ǰǠǭǯǟ ǰǡǤǣǤǬǧǨ ǭ 
ǮǯǭǢǯǟǫǫǬǺǴ ǧ ǟǮǮǟǯǟǱǬǺǴ 
ǩǭǫǮǭǬǤǬǱǟǴ ǡ ǰǭǰǱǟǡǤ ǰǤǱǧ ǭǠǹǤǩǱǟ 

ǰȇȌȇȕȚȌ Ǭȇȉȇȑǿ ǡȊǿȃȇȋȇȏȍȁȇȖ* 
ǧȐǿȔȇȌ ǢȄȍȏȂȇȈ ǡȊǿȃȇȐȊǿȁȍȁȇȖ* 

ǩǿȏȒȌǿȐ ǟȌȌǿ ǽȏțȄȁȌǿ 
ʉʪʫʜʝʥʪʳ 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʧʦʣʥʷʝʤʳʭ, ʪʨʫʜʦʝʤʢʠʭ ʟʘʜʘʯ, ʢʦʪʦʨʫʶ ʧʨʠʭʦʜʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʩʠ-

ʩʪʝʤʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ, ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʢʦʤʧʦʥʝʥʪʦʚ 
ʩʠʩʪʝʤ, ʦʙʲʝʜʠʥʝʥʥʳʡ ʦʜʥʦʡ ʩʝʪʴʶ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʦʙʥʦʚʣʝʥʠʡ ï ʪʝ, ʢʦʪʦʨʳʝ ʧʨʠʚʥʦʩʷʪ ʥʦʚʰʝʩʪʚʘ ʚ ʫʞʝ ʩʫʱʝʩʪʚʫ-
ʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʪʝ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʝ ʧʨʦʛʨʘʤʤ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʠʩʧʨʘʚʣʷʶʪ ʥʘʡʜʝʥʥʳʝ ʦʰʠʙʢʠ, ʪʦ ʝʩʪʴ ʧʦʚʳʰʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ; ʠ ʦʙ-
ʥʦʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʠʩʧʨʘʚʣʷʶʪ ʢʨʠʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠ ʟʘʢʨʳʚʘʶʪ ʦʙʥʘʨʫʞʝʥʥʳʝ ʫʷʟʚʠʤʦ-
ʩʪʠ. 

ʀ ʝʩʣʠ ʦʙʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʥʝ ʦʙʷʟʘʪʝʣʴʥʳ ʢ ʫʩʪʘʥʦʚʢʝ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʪʝʢʫʱʠʡ ʬʫʥʢʮʠʦ-
ʥʘʣ ʫʩʪʨʘʠʚʘʝʪ, ʪʦ ʦʙʥʦʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝ ʞʝ ʥʫʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ. 

ʆʙʳʯʥʦ ʟʘʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʩ ʧʦʤʦʱʴʶ 
ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʫʙʝʞʜʘʶʪ ʞʝʨʪʚʫ ʩʢʘʯʘʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʜʦʥʦʩʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʅʦ ʫ ʚʣʘʜʝʣʴ-
ʮʝʚ ʫʩʪʘʨʝʚʰʝʛʦ ʇʆ (ʥʘʧʨʠʤʝʨ, ʩʪʘʨʳʭ ʚʝʨʩʠʡ Internet Explorer) ʧʦʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʧʨʝʜʦ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʩʚʝʜʝʥʠʡ ʦ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦ-
ʥʝʥʪʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʝʪʠ ʦʙʲʝʢʪʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜʥʘ-
ʟʥʘʯʝʥʥʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʥʘʣʠʟʘ ʩʬʦʨ-
ʤʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: CVE, ʵʢʩʧʣʦʠʪ, ʫʷʟʚʠʤʦʩʪʴ, ɹɼʋ ʌʉʊʕʂ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, NVD. 
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Abstract: The article discusses systems for collecting information about software and hardware components 
that are part of the object's network. In particular, it describes software products designed for creating a vul-
nerability database, as well as for analyzing the generated vulnerability database. 
Key words: CVE, exploit, vulnerability, FSTEC database, information security, NVD. 
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ʩʪʘʚʠʪʴ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʚʩʝ ʩʚʦʠ ʜʘʥʥʳʝ ʠ ʜʦʩʪʫʧ ʢ ʢʦʤʧʴʶʪʝʨʫ: ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʧʦʩʝʪʠʪʴ ʟʘ-
ʨʘʞʝʥʥʳʡ ʩʘʡʪ. 

ʅʘʧʨʠʤʝʨ, ʵʢʩʧʣʦʠʪ Angler[1] ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠ ʠʟʚʝʩʪʥʳʭ ʵʢʩʧʣʦʠʪʦʚ, ʩ ʝʛʦ ʧʦ-
ʤʦʱʴʶ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʝ ʢʘʤʧʘʥʠʠ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʢʨʠʧʪʦʚʳʤʦʛʘʪʝʣʝʡ. ɺʧʝʨ-
ʚʳʝ ʦʥ ʧʦʷʚʠʣʩʷ ʚ 2013 ʛʦʜʫ, ʠ ʙʳʩʪʨʦ ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʪʘʚʘʪʴʩʷ ʥʝ-
ʟʘʤʝʯʝʥʥʳʤ ʧʦʜʘʚʣʷʶʱʠʤ ʯʠʩʣʦʤ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. Angler ʠʩʧʦʣʴʟʦʚʘʣ ʫʷʟʚʠʤʦʩʪʠ ʚ Adobe 
Flash Player, Java ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʧʣʘʛʠʥʘʭ ʜʣʷ ʙʨʘʫʟʝʨʦʚ, ʯʪʦʙʳ ʤʘʩʩʦʚʦ ʟʘʨʘʞʘʪʴ ʢʦʤʧʴʶʪʝʨʳ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʨʦʷʥʘʤʠ-ʚʳʤʦʛʘʪʝʣʷʤʠ. ɺʩʝʛʦ ʟʘ ʛʦʜ ʪʘʢʦʡ çʨʘʙʦʪʳè ʧʨʝʩʪʫʧʥʠʢʠ ʧʦʣʫʯʠʣʠ ʦʪ ʞʝʨʪʚ 
ʦʢʦʣʦ $30 ʤʣʥ. 

ʕʢʩʧʣʦʡʪ[2] (ʚʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ) ʠʩʧʦʣʴʟʫʶʪ ʫʷʟʚʠʤʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʠ ʧʨʦ-
ʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʚʳʰʝʥʥʳʝ ʧʨʘʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʧʨʦʠʟ-
ʚʦʣʴʥʳʡ ʢʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʙʦʣʴʰʝ ʧʨʦʧʫʱʝʥʦ ʦʙʥʦʚʣʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʠ ʩʠʩʪʝʤʳ, ʪʝʤ 
ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʫʷʟʚʠʤʦʩʪʝʡ ʥʘ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ ʧʳʪʘʶʪʩʷ ʫʩʪʨʘʥʷʪʴ ʫʷʟʚʠʤʦʩʪʠ ʚ ʦʙʥʦʚʣʝʥʠʷʭ, ʦʜʥʘʢʦ ʝʩʣʠ 
ʵʪʠ ʦʙʥʦʚʣʝʥʠʷ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ, ʪʦ ʫʷʟʚʠʤʦʩʪʠ ʪʘʢ ʠ ʦʩʪʘʥʫʪʩʷ ʚ ʩʠʩʪʝʤʝ, ʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ ʩʤʦʛʫ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʧʣʦʠʪʳ. ʅʝʠʩʧʨʘʚʣʝʥʥʳʝ ʫʷʟʚʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʝʢʪʦʨʦʚ ʘʪʘʢ ʜʣʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʦʚ ï ʦʩʪʘʶʪʩʷ ʦʛʨʦʤʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʦʨʛʘʥʠ-
ʟʘʮʠʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʇʆ 
ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʠ ʫʩʪʨʦʡʩʪʚʘʭ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ.  

CVE-manager 
CVE-manager[3] ï ʵʪʦ ʢʦʥʩʦʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ 

ʜʘʥʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ (ɹɼʋ) ʧʨʦʛʨʘʤʤ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʟʘʜʘʥʥʳʭ ʨʝʧʦʟʠʪʦʨʠʝʚ RPM-ʧʘʢʝʪʦʚ, ʘ ʪʘʢʞʝ 
ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʥʘʣʠʟʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ɹɼʋ ʠ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʸʪʦʚ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ 
ʘʥʘʣʠʟʘ. 

ʆʩʥʦʚʫ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʶʪ ʩʧʠʩʢʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʘʢʝʪʦʚ ʠ ʩʧʠʩʢʠ ʠʟʚʝʩʪʥʳʭ ʫʷʟʚʠʤʦ-
ʩʪʝʡ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʜʚʘ ʠʩʪʦʯʥʠʢʘ ʩʧʠʩʢʦʚ ʠʟʚʝʩʪʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ ï NVD (National Vulnerability 
Database) ʠ ʌʉʊʕʂ (ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʠ ʵʢʩʧʦʨʪʥʦʤʫ ʢʦʥʪʨʦʣʶ). 

ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʘʭ Python ʠ C++, ʠʩʧʦʣʴʟʫʝʪ MySQL. 
ʈʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʣʠʮʝʥʟʠʠ GPLv3.0. 

ʂ ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʦʪʥʦʩʠʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʜ ʩʚʦʙʦʜʥʦʡ 
ʣʠʮʝʥʟʠʝʡ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʞʝ ï ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʨʘʙʦʪʘ ʪʦʣʴʢʦ ʥʘ UNIX-ʩʠʩʪʝʤʘʭ, 
ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʚʳʩʦʢʠʡ ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ. 

ScanOVAL 
ʇʨʦʛʨʘʤʤʘ ScanOVAL[4] ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 

ʫʷʟʚʠʤʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ ʠ ʩʝʨʚʝʨʘʭ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʧʦʜ 
ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʝʤʝʡʩʪʚʘ Microsoft Windows.   

ɺʳʷʚʣʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʩʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʢʘʥʠ-
ʨʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʙʘʟʦʡ ʫʷʟʚʠʤʦʩʪʝʡ.  

ʇʨʦʛʨʘʤʤʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʢʣʠʝʥʪʩʢʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Microsoft Windows 
7/8/8.1/10 ʠʣʠ ʩʝʨʚʝʨʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Microsoft Windows Server 
2008/2008R2/2012/2012R2/2016.   

ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʨʦʛʨʘʤʤʫ ScanOVAL ʚʨʫʯʥʫʶ ʟʘ-
ʛʨʫʟʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ XML-ʬʘʡʣʳ, ʩʦʜʝʨʞʘʱʠʝ OVAL-ʦʧʠʩʘʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʘʣʠʯʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʩʚʦʙʦʜʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
ɸ ʢ ʥʝʜʦʩʪʘʪʢʘʤ ï ʦʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩ-
ʧʝʯʝʥʠʡ ʠ ʨʘʙʦʪʘ ʪʦʣʴʢʦ ʥʘ ʆʉ ʩʝʤʝʡʩʪʚʘ MS Windows. 
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NETWORK INVENTORY MONITOR ʡ NETWORK INVENTORY ADVISOR 
Network Inventory Monitor[5] ʦʪ KVIPTECH ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ 

ʩʝʪʠ. ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʩʥʠʤʢʠ ʵʢʨʘʥʘ ʩ ʫʜʘʣʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʦʪʧʨʘʚʣʷʪʴ ʥʘ 
ʵʪʦʪ ʢʦʤʧʴʶʪʝʨ ʩʦʦʙʱʝʥʠʷ. 

Network Inventory Advisor[6] ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʩʪʝʤʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩ-
ʩʦʤ ʘʫʜʠʪʘ ʩʝʪʠ, ʘʚʪʦʤʘʪʠʟʠʨʫʷ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʬʠʢʩʠʨʫʷ, 
ʛʜʝ ʦʥʠ ʫʩʪʘʥʦʚʣʝʥʳ. 

Network Inventory Advisor ʧʦʟʚʦʣʷʝʪ ʛʨʫʧʧʠʨʦʚʘʪʴ ʠ ʩʢʨʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʠʣʴʪʨʘ-
ʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʪʦʯʥʳʝ ʦʪʯʝʪʳ. 

ɺʦ ʚʨʝʤʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʝʪʠ Network Inventory Advisor ʩʦʩʪʘʚʣʷʝʪ ʩʧʠʩʦʢ ʚʩʝʭ ʥʘʟʚʘʥʠʡ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʢʘʞʜʦʤ ʫʟʣʝ, ʨʘʙʦʪʘʶʱʝʤ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Windows, Mac 
OS ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʝʨʩʠʡ Linux. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʋʡʪʠ ʚʦ Flash: ʪʦʧ-10 ʫʷʟʚʠʤʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ: [ʩʘʡʪ]. ð URL: 

https://habr.com/en/post/356908/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.09.2020). 
2. ʏʪʦ ʪʘʢʦʝ ʵʢʩʧʣʦʠʪ? : [ʩʘʡʪ]. ð URL: https://nvd.nist.gov/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.09.2020). 
3. CVE-Manager: [ʩʘʡʪ]. ð URL: https://www.altlinux.org/CVE-Manager (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

16.09.2020 
4. ʇʨʦʛʨʘʤʤʘ ScanOVAL : [ʩʘʡʪ]. ð URL: https://bdu.fstec.ru/site/scanoval/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

16.09.2020). 
5. Network Inventory Software : [ʩʘʡʪ]. ð URL: https://kviptech.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.09.2020). 
6. Network Inventory Advisor: [ʩʘʡʪ]. ð URL: https://www.network-inventory-advisor.com/ru/ (ʜʘʪʘ 
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ǫǧǯǭǡǭǦǦǯǤǬǶǤǰǩǧǤ ǭǰǬǭǡǺ ǯǤǳǭǯǫ ǣǼǬ 
ǰǾǭǮǧǬǟ 

ǠȍȂȍȋȍȊȍȁǿ ǽȊȇȞ ǡǿȊȄȏțȄȁȌǿ 
ʉʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɸ. ɼʦʙʨʦʣʶʙʦʚʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʤʦʡʣʦʚʘ ʄʘʨʠʷ ʇʘʚʣʦʚʥʘ 
ʢ.ʠ.ʥ., ʜʦʮʝʥʪ 
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ɺ 1973 ʛʦʜʫ ʙʫʜʫʱʠʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʂʅʈ ɼʵʥ ʉʷʦʧʠʥ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʚʣʘʩʪʠ ʠ ʟʘʥʠʤʘʝʪ ʧʦʩʪ ʚʠ-

ʮʝ-ʧʨʝʤʴʝʨʘ, ʧʦʟʜʥʝʝ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʯʣʝʥʦʤ ʎʂ, ʚ ʜʝʢʘʙʨʝ 1973 ʛʦʜʘ ʚʦʰʸʣ ʚ ʩʦʩʪʘʚ ʇʦʣʠʪʙʶʨʦ ʎʂ 
ʂʇʂ. 

ɺ ʘʚʛʫʩʪʝ 1977 ʛʦʜʘ ʥʘ XI ɺʩʝʢʠʪʘʡʩʢʦʤ ʩʲʝʟʜʝ ʂʇʂ ʚʥʦʚʴ ʙʳʣʘ ʦʙʲʷʚʣʝʥʘ ʟʘʜʘʯʘ ʧʨʝʚʨʘʱʝʥʠʷ 
ʂʠʪʘʷ ʚ ʤʦʛʫʯʫʶ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʫʶ ʩʪʨʘʥʫ.  

ɺ ʜʝʢʘʙʨʝ 1978 ʛʦʜʘ ʩʦʩʪʦʷʣʩʷ 3-ʡ ʧʣʝʥʫʤ ʎʂ ʂʇʂ ʦʜʠʥʥʘʜʮʘʪʦʛʦ ʩʦʟʳʚʘ, ʧʦʣʦʞʠʚʰʠʡ ʥʘʯʘʣʦ 
çɺʝʣʠʢʦʤʫ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʧʝʨʝʣʦʤʫè. ɹʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʢʨʠʪʠʢʝ çʣʝʚʳʝè ʫʩʪʘʥʦʚʢʠ ʚ ʦʙʣʘʩʪʠ ʠʜʝʦ-
ʣʦʛʠʠ, ʧʣʝʥʫʤ ʦʪʢʘʟʘʣʩʷ ʦʪ ʣʦʟʫʥʛʘ çʚʟʷʪʴʩʷ ʟʘ ʢʣʘʩʩʦʚʫʶ ʙʦʨʴʙʫ ʢʘʢ ʢʣʶʯʝʚʦʝ ʟʚʝʥʦè, ʢʦʪʦʨʳʡ ʙʳʣ 
ʧʨʠʥʷʪ ʨʘʥʝʝ ʠ ʚ ʠʪʦʛʝ ʧʨʠʚʸʣ ʢ ʙʝʜʩʪʚʝʥʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ çʢʫʣʴʪʫʨʥʦʡ ʨʝʚʦʣʶʮʠʠè. ʂʨʦʤʝ ʪʦʛʦ, ʙʳ-
ʣʦ ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʝʰʝʥʦ ʙʨʦʩʠʪʴ ʫʩʠʣʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʢʘʤʧʘʥʠʡ ʥʘ ʨʝʰʝʥʠʝ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʩʝʥʪʷʙʨʝ 1979 ʚ ʜʦʢʣʘʜʝ ʢʠʪʘʡʩʢʦʛʦ ʧʦʣʠʪʠʢʘ ɽ ʎʟʷʥʴʠʥʘ ʙʳʣʦ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ çʂʫʣʴʪʫʨ-
ʥʦʡ ʨʝʚʦʣʶʮʠʠè, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʙʳʣʘ ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ çʯʫʜʦʚʠʱʥʦʝ ʙʝʜʩʪʚʠʝè, çʜʠʢʪʘʪʫʨʘ ʬʘʰʠʟʤʘ ʩ 
ʧʨʠʤʝʩʴʶ ʬʝʦʜʘʣʠʟʤʘè. ʕʪʦʪ ʜʦʢʣʘʜ ʟʘʩʪʘʚʠʣ ʧʘʨʪʠʡʥʳʭ ʜʝʷʪʝʣʝʡ ʤʥʦʛʦʝ ʧʝʨʝʩʤʦʪʨʝʪʴ ʚ ʧʦʣʠʪʠʢʝ 
ʂʅʈ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʢʘʜʨʦʚʳʝ ʚʦʧʨʦʩʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʙʣʝʤʳ ʥʘʩʪʠʛʣʠ ʍʫʘ ɻʦʬʵʥʘ, ʧʦʜʜʝʨʞʠ-
ʚʘʶʱʝʛʦ çʢʫʣʴʪʫʨʥʫʶ ʨʝʚʦʣʶʮʠʶè, ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ ʦʥ ʙʳʣ ʣʠʰʝʥ ʚʩʝʭ ʩʚʦʠʭ ʧʦʩʪʦʚ, ʘ ʢ 1981 ʛʦʜʫ ʦʥ 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʦʢ ʨʝʬʦʨʤ, ʧʨʦʚʝʜʸʥʥʳʭ 
ɼʵʥ ʉʷʦʧʠʥʦʤ.  ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʮʠʘʣʠʟʤʘ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡ ʠ ʝʛʦ ʩʦʟʜʘʥʠʷ. ʅʝ-
ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʦʨʠʷ ʠʤʝʣʘ ʤʘʣʦ ʰʘʥʩʦʚ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ɼʵʥ ʉʷʦʧʠʥ ʩʤʦʛ ʫʙʝʜʠʪʴ ʚ 
ʪʦʤ, ʯʪʦ ʩʦʮʠʘʣʠʟʤ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡ ʧʨʠʚʝʜʸʪ ʂʅʈ ʢ ʫʩʧʝʭʫ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʂʠʪʘʡ,  ɼʵʥ ʉʷʦʧʠʥ, ʨʝʬʦʨʤʳ, ʩʦʮʠʘʣʠʟʤ, ʩʦʮʠʘʣʠʟʤ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡ, 
ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʘʷ ʧʘʨʪʠʷ ʂʠʪʘʷ (ʂʇʂ) 
 

Bogomolova Iuliia Valerievna 
 

Scientific adviser: Samoilova Mariya Pavlovna 
 
Abstract:  The article is devoted to the study of the ideological prerequisites of the reforms carried out by 
Deng Xiaoping. The features of socialism with Chinese characteristics and its creation are considered. Despite 
the fact that this theory had little chance of existence, Deng Xiaoping was able to convince that socialism with 
Chinese characteristics would lead the PRC to success. 
Key words: China, Deng Xiaoping, reforms, socialism, socialism with Chinese characteristics, Communist 
party of China. 
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ʙʳʣ ʫʚʦʣʝʥ ʩ ʜʦʣʞʥʦʩʪʠ ʇʨʝʜʩʝʜʘʪʝʣʷ ʎʂ ʂʇʂ. 
ɺ ʙʦʨʴʙʝ ʩ çʣʝʚʳʤʠè ɼʵʥ ʉʷʦʧʠʥ ʧʨʦʜʦʣʞʘʣ ʫʢʨʝʧʣʷʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʝʤʫ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʧʘʨʪʠʠ. ɼʵʥ ʉʷʦʧʠʥ ʙʳʣ ʠʟʙʨʘʥ ʥʘ ʜʦʣʞʥʦʩʪʴ ʇʨʝʜʩʝʜʘʪʝʣʷ ɺʦʝʥ-
ʥʦʛʦ ʉʦʚʝʪʘ ʂʅʈ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʥʠʤʘʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʩʪʳ ʟʘʤʝʩʪʠʪʝʣʷ ʇʨʝʜʩʝʜʘʪʝʣʷ ʎʂ ʂʇʂ ʠ 
ʟʘʤʝʩʪʠʪʝʣʷ ʇʨʝʤʴʝʨʘ ɻʦʩʩʦʚʝʪʘ ʂʅʈ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʬʦʨʤ, ɼʵʥ ʧʦʣʫʯʠʣ ʚʘʞʥʳʡ 
ʧʦʩʪ, ʦʥ ʩʪʘʣ ʇʨʝʜʩʝʜʘʪʝʣʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʢʦʤʠʩʩʠʠ ʩʦʚʝʪʥʠʢʦʚ ʎʂ ʂʇʂ. 

ʅʘ ʨʫʙʝʞʝ 80-ʭ ʛʦʜʦʚ ʚ ʂʠʪʘʝ ʚʩʸ ʯʘʱʝ ʚʦʟʥʠʢʘʣʠ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʮʠʘ-
ʣʠʟʤʘ. ɺ ʫʝʟʜʝ ʌʵʥʴʷʥ (ʧʨʦʚʠʥʮʠʷ ɸʥʴʭʦʡ) ʦʙʝʜʥʝʚʰʠʝ ʢʨʝʩʪʴʷʥʝ ʧʨʠʰʣʠ ʢ ʨʝʰʝʥʠʶ ʧʦʜʝʣʠʪʴ ʟʝʤʣʶ 
ʤʝʞʜʫ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʤʠ ʩʝʤʴʷʤʠ. ɼʵʥ ʉʷʦʧʠʥ ʠ ʝʛʦ ʩʧʦʜʚʠʞʥʠʢʠ ʠʥʘʯʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʝʙʝ ʩʦʮʠʘʣʠ-
ʩʪʠʯʝʩʢʠʝ ʨʝʘʣʠʠ. ʕʪʦ ʩʦʙʳʪʠʝ ʧʦʩʣʫʞʠʣʦ ʥʘʯʘʣʦʤ ʩʪʘʥʦʚʣʝʥʠʷ çʩʦʮʠʘʣʠʟʤʘ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠ-
ʢʦʡè, ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ  ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʥʦʛʦ ʠʥʪʝʨʝʩʘ ʧʦʜ ʢʦʥʪʨʦ-
ʣʝʤ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʥʦ ʪʦʞʝ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʛʦʩʫ-
ʜʘʨʩʪʚʘ. 

ɼʵʥ ʉʷʦʧʠʥ, ʩʣʝʜʫʷ ʧʦʩʣʦʚʠʮʝ çʧʝʨʝʭʦʜʷ ʨʝʢʫ, ʥʦʛʘʤʠ ʦʱʫʧʳʚʘʝʤ ʢʘʤʥʠè, ʥʝ ʩʧʝʰʠʣ, ʧʦʥʠʤʘʷ, 
ʯʪʦ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʦʠʟʦʡʪʠ ʚ ʣʶʜʩʢʦʤ ʩʦʟʥʘʥʠʠ. ɿʘ ʤʥʦʛʠʝ ʛʦʜʳ ʚ ʩʦʟʥʘʥʠʠ ʢʠʪʘʡ-
ʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʟʘʣʦʞʠʣʠʩʴ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʠʜʝʠ, ʢʦʪʦʨʳʝ ʪʝʧʝʨʴ ʥʦʚʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ, ʧʨʦʷʚʠʚ ʧʦʣʠ-
ʪʠʯʝʩʢʫʶ ʤʫʜʨʦʩʪʴ, ʦʙʷʟʘʥʦ ʙʳʣʦ ʩʣʦʤʠʪʴ. 

ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʩʣʦʞʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʪʝʟʠʩʦʚ ʦ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʦʮʠʘʣʠʟʤʘ ʠ ʦ çʩʦʮʠʘ-
ʣʠʟʤʝ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡè. ʇʨʠʥʷʪʘʷ ʥʘ XII ʩʲʝʟʜʝ ʚʪʦʨʘʷ ʪʝʦʨʠʷ ʩʪʨʝʤʠʣʘʩʴ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ 
ʧʫʪʠ ʨʘʟʚʠʪʠʷ, ʩʦʚʧʘʜʘʷ ʩ ʤʘʨʢʩʠʩʪʩʢʦʡ ʤʝʪʦʜʦʣʦʛʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʜʝʪʝʨʤʠʥʠʟʤʘ. ʇʦʥʷʪʠʝ çʝʩʪʝ-
ʩʪʚʝʥʥʦʩʪʴè ʩʣʫʞʠʣʦ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ çʩʦʮʠʘʣʠʟʤʘ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠ-
ʢʦʡè. ʉʣʦʞʠʣʘʩʴ ʥʦʚʘʷ ʠʝʨʘʨʭʠʷ, ʚ ʢʦʪʦʨʦʡ ʩʪʨʦʠʪʝʣʴʩʪʚʦ çʩʦʮʠʘʣʠʟʤʘ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡè ʷʚ-
ʣʷʣʦʩʴ ʢʦʥʢʨʝʪʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʠ ʚʦʧʣʦʱʝʥʠʝʤ ʪʝʦʨʠʠ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʩʦʮʠʘʣʠʟʤʘ. ɽʸ ʪʝʦʨʝʪʠʯʝ-
ʩʢʠ ʟʘʚʝʨʰʸʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʦʟʚʦʣʷʣ ʛʦʚʦʨʠʪʴ ʠ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʢ ʜʨʫʛʠʤ çʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʢʫʣʴʪʫʨʥʦ 
ʦʪʩʪʘʣʳʤ ʩʪʨʘʥʘʤ, ʩʪʨʦʷʱʠʤ ʩʦʮʠʘʣʠʟʤè [1, ʩ. 52]. 

ɺ ʩʝʥʪʷʙʨʝ 1982 ʛʦʜʘ ʥʘ XII ʩʲʝʟʜʝ ʂʇʂ ɼʵʥ ʉʷʦʧʠʥ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʪʨʠ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʳʝ ʟʘ-
ʜʘʯʠ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ çʩʦʮʠʘʣʠʟʤʘ ʩ ʢʠʪʘʡʩʢʦʡ 
ʩʧʝʮʠʬʠʢʦʡè: ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʦʚ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʚʦʩʩʦʝʜʠʥʝʥʠʝ ʈʦʜʠʥʳ, ʚʢʣʶʯʘʷ 
ʦʙʲʝʜʠʥʝʥʠʝ ʩ ʊʘʡʚʘʥʝʤ, ʙʦʨʴʙʫ ʧʨʦʪʠʚ ʛʝʛʝʤʦʥʠʟʤʘ, ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʤʠʨʘ ʚʦ ʚʩʸʤ ʤʠʨʝ. ɺ ʦʩʥʦʚʝ ʪʨʸʭ 
ʥʘʟʚʘʥʥʳʭ ʟʘʜʘʯ ï ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ [2, ʩ. 322].  

ɺ ʢʘʯʝʩʪʚʝ çʢʦʨʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚè ʠʜʝʡ ʄʘʦ ʎʟʵʜʫʥʘ, ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʚ ʤʦʜʝʣʴ çʩʦʮʠʘʣʠʟʤʘ ʩ 
ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡè, ʙʳʣʠ ʥʘʟʚʘʥʳ ʨʝʘʣʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʜʝʣʫ, ʣʠʥʠʷ ʤʘʩʩ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ [3, ʩ. 186]. 

ʂ ʤʦʤʝʥʪʫ XV ʩʲʝʟʜʘ ʂʇʂ ʚ ʂʅʈ ʙʳʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʬʦʨʤʣʝʥʘ ʢʦʥʮʝʧʮʠʷ çʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦ-
ʮʠʘʣʠʟʤʘ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡè, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʦʪʩʪʘʠʚʘʥʠʝ ʠ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʘʟʠʩʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʷ ʧʨʠ ʧʦʚʩʝʤʝʩʪʥʦʤ ʨʘʟʚʠʪʠʠ ʚʩʝʭ ʩʝʢʪʦʨʦʚ ʤʥʦʛʦ-
ʫʢʣʘʜʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʪʩʪʘʠʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠ-
ʢʠ, ʦʪʩʪʘʠʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʪʢʨʳʪʦʩʪʠ ʚʥʝʰʥʝʤʫ ʤʠʨʫ, ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 
ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʢʦʥʢʫʨʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʦʪʩʪʘʠʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʥʦʛʦʦʙʨʘʟ-
ʥʳʭ ʬʦʨʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʜʦʤʠʥʠʨʫʶʱʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʪʨʫʜʫ [4, ʩ. 542].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʠ ʣʶʜʝʡ ʧʦʟʚʦʣʠʣʠ ʩʪʘʪʴ ʟʘʞʠʪʦʯʥʳʤʠ, ʟʘʪʝʤ ʧʦʤʦʛʣʠ ʩʪʘʪʴ ʟʘʞʠʪʦʯʥʳʤʠ 
ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʝ ʂʇʂ, çʩʦʮʠʘʣʠʟʤ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡè ʚ 
ʠʜʝʡʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʯʝʪʳʨʸʭ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ: ʩʦʮʠʘʣʠʟʤ ʢʘʢ ʮʝʣʴ ʨʘʟʚʠʪʠʷ; 
ʤʘʨʢʩʠʟʤ-ʣʝʥʠʥʠʟʤ, ʠʜʝʠ ʄʘʦ ʎʟʵʜʫʥʘ ʠ ʪʝʦʨʠʷ ɼʵʥ ʉʷʦʧʠʥʘ ʢʘʢ ʨʫʢʦʚʦʜʷʱʠʝ ʠʜʝʠ; ʂʇʂ ʢʘʢ ʨʫʢʦʚʦ-
ʜʷʱʘʷ ʩʠʣʘ; ʜʝʤʦʢʨʘʪʠʯʝʩʢʘʷ ʜʠʢʪʘʪʫʨʘ ʥʘʨʦʜʘ ʢʘʢ ʦʩʥʦʚʘ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʂʅʈ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ 
ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʢʠʪʘʡʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʛʦʩʫ-
ʜʘʨʩʪʚʦʤ ʩʦʦʙʨʘʟʫʷʩʴ ʩ ʟʘʢʦʥʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʜʝʤʦʢʨʘʪʠʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʂʇʂ 
ʥʘ ʪʦʡ ʦʩʥʦʚʝ, ʯʪʦ ʥʘʨʦʜ ʷʚʣʷʝʪʩʷ ʭʦʟʷʠʥʦʤ ʩʪʨʘʥʳ [5, ʩ.123].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɼʵʥ ʉʷʦʧʠʥ ʜʦʢʘʟʘʣ, ʯʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʣʘʥʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʜʦʣʞʥʘ ʧʦʜʨʘʟʫ-
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ʤʝʚʘʪʴ ʩʦʙʦʶ ʩʦʮʠʘʣʠʟʤ, ʘ ʨʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ï ʢʘʧʠʪʘʣʠʟʤ. ʅʘ XIII ʩʲʝʟʜʝ ʂʦʤʤʫʥʠʩʪʠʯʝʩʢʦʡ ʧʘʨ-
ʪʠʠ ʂʅʈ ɼʵʥ ʉʷʦʧʠʥ ʟʘʷʚʠʣ: çʅʝ ʚʘʞʥʦ, ʢʘʢʦʛʦ ʢʦʪ ʮʚʝʪʘ ï ʯʝʨʥʳʡ ʦʥ ʠʣʠ ʙʝʣʳʡ. ʍʦʨʦʰʠʡ ʢʦʪ ʪʘʢʦʡ, 
ʢʦʪʦʨʳʡ ʣʦʚʠʪ ʤʳʰʝʡè. 
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ʇʦʣʠʪʠʯʝʩʢʘʷ ʙʦʨʴʙʘ, ʢʦʪʦʨʘʷ ʨʘʟʚʝʨʥʫʣʘʩʴ ʧʦʩʣʝ ʄʘʦ ʎʟʵʜʫʥʘ, ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʢ ʚʣʘʩʪʠ ʧʨʠ-

ʰʣʠ ʧʨʘʛʤʘʪʠʯʥʦ ʥʘʩʪʨʦʝʥʥʳʝ ʣʶʜʠ, ʙʳʣʠ ʫʙʝʞʜʝʥʳ ʯʪʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʵʢʦʥʦʤʠʢʫ ʠ ʧʨʝ-
ʦʜʦʣʝʪʴ ʦʪʩʪʘʣʦʩʪʴ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʦ  ʧʨʦʚʝʩʪʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ [1, c. 329]. ʅʘʯʘʣʦʤ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʬʦʨʤʳ ʚ ʂʠʪʘʝ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʨʠʥʷʪʠʝ ʚ ʬʝʚʨʘʣʝ 1978 ʛʦʜʘ ʧʨʦʛʨʘʤʤʳ çʯʝʪʳʨʝʭ ʤʦ-
ʜʝʨʥʠʟʘʮʠʡè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɼʵʥ ʉʷʦʧʠʥʦʤ. ʈʝʬʦʨʤʳ, ʥʘʯʘʪʳʝ ɼʵʥ ʉʷʦʧʠʥʦʤ, ʧʦ ʧʨʘʚʫ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 
ʛʨʘʥʜʠʦʟʥʳʤʠ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʝʤʫ ʂʠʪʘʡ ʩʦʚʝʨʰʠʣ ʥʝʚʠʜʘʥʥʳʡ ʩʢʘʯʦʢ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ. ɿʘ ʪʨʠ 
ʜʝʩʷʪʠʣʝʪʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʨʫʜʘ ʵʢʦʥʦʤʠʢʘ ʇʦʜʥʝʙʝʩʥʦʡ ʚʳʨʦʩʣʘ ʚ ʜʝʩʷʪʴ ʨʘʟ [2, c. 143].  

ɹʦʦʧʫʙʯʡʸ: ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʩ 1978 ʧʦ 2001 ʛʦʜ ʚ ʢʠʪʘʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʧʨʦʠʟʦʰʣʠ ʦʛʨʦʤʥʳʝ 
ʧʝʨʝʤʝʥʳ. ʅʘʯʠʥʘʷ ʩ 1979 ʛʦʜʘ,  ʂʠʪʘʡ ʚʟʷʣ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʥʦʚʫʶ ʧʦʣʠʪʠʯʝʩʢʫʶ ʣʠʥʠʶ. ʆʪʢʘʟʘʚʰʠʩʴ 
ʦʪ ʫʩʪʘʥʦʚʢʠ, ʩʪʘʚʠʚʰʝʡ ʚʦ ʛʣʘʚʫ  ʢʣʘʩʩʦʚʫʶ ʙʦʨʴʙʫ, ʢʠʪʘʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʨʦʚʦʟʛʣʘʩʠʣʦ ʫʩʪʘʥʦʚ-
ʢʫ, ʩʪʘʚʠʚʰʫʶ ʚ ʮʝʥʪʨ ʚʥʠʤʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʬʦʨʤʳ ʠ ʚʥʝʰʥʶʶ ʦʪʢʨʳʪʦʩʪʴ. ʕʢʦ-
ʥʦʤʠʯʝʩʢʠʝ ʨʝʬʦʨʤʳ, ʥʘʯʘʪʳʝ ɼʵʥ ʉʷʦʧʠʥʦʤ, ʟʘʪʨʦʥʫʣʠ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʢʠʪʘʡʩʢʦʛʦ ʥʘʨʦʜʘ. ɺ ʩʪʘʪʴʝ 
ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠʪʦʛʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ ʚ ʂʅʈ ʟʘ ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ, ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʠʟ ʩʦʮʠʘʣʴ-
ʥʦ ï ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʟ-
ʚʠʪʠʷ ʢʠʪʘʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʥʦʚʦʝ ʚʨʝʤʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʂʅʈ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʬʦʨʤʘ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʚʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ (ɺɺʇ), 
ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 
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ʈʝʬʦʨʤʳ ʠ ʨʘʟʚʠʪʠʝ ʚ ʂʠʪʘʝ ʚ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʷ ʠʤʝʣʠ ʨʝʟʫʣʴʪʘʪʦʤ ʛʣʫʙʦʢʠʝ ʠʩʪʦʨʠ-
ʯʝʩʢʠʝ ʧʝʨʝʤʝʥʳ ʚ ʦʙʣʠʢʝ ʢʠʪʘʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʝʨʝʩʪʘʶʪ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʤʠʨʦʚʦʡ 
ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʅʘʟʦʚʝʤ ʛʣʘʚʥʳʝ ʠʟ ʥʠʭ.  

ɺʦ-ʧʝʨʚʳʭ, ʙʦʣʴʰʠʝ ʤʘʩʰʪʘʙʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʇʦ ʩʦʧʦʩʪʘʚʠʤʳʤ ʮʝʥʘʤ ʚ 2000 ʛʦʜʫ ɺɺʇ 
ʂʠʪʘʷ ʙʳʣ ʚ ʙ ʨʘʟ ʙʦʣʴʰʝ ɺɺʇ ʚ 1980 ʛʦʜʫ; ʧʦ ʧʨʝʞʥʝʤʫ ʚʘʣʶʪʥʦ-ʦʙʤʝʥʥʦʤʫ ʢʫʨʩʫ ɺBʇ ʧʨʝʚʳʩʠʣ 
ʪʨʠʣʣʠʦʥ ʜʦʣʣʘʨʦʚ, ʩʨʝʜʥʝʜʫʰʝʚʦʡ ɺBʇ ʩʦʩʪʘʚʠʣ 850 ʜʦʣʣʘʨʦʚ [3, c.13]. ɹʣʘʛʦʜʘʨʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʶ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʦʠʟʦʰʣʦ ʢʦʨʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʪʦʚʘʨʥʦʛʦ ʜʝʬʠʮʠʪʘ, ʦʪ ʢʦʪʦʨʦʛʦ 
ʵʢʦʥʦʤʠʢʘ ʠ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʜʘʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ. 

ɺʦ-ʚʪʦʨʳʭ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʬʦʨʤ ʩʪʘʣʦ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʠ. ɺʩʪʫʧʣʝʥʠʝ ʂʠʪʘʷ ʚ 
ɺʊʆ ʚ 2001 ʛʦʜʫ ʟʥʘʤʝʥʦʚʘʣʦ ʠʥʪʝʛʨʘʮʠʶ ʝʛʦ ʚ ʩʠʩʪʝʤʫ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ. ʉʝʡʯʘʩ ʂʠʪʘʡ 
ʷʚʣʷʝʪʩʷ ʦʜʠʥ ʠʟ ʣʠʜʝʨʦʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʫʩʢʦʨʠʣʩʷ ʧʨʦʮʝʩʩ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ, ʧʦʷʚʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʧʝʨʝʭʦʜʘ ʦʪ ʥʠʟʰʝʛʦ 
ʫʨʦʚʥʷ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ.  [4, c. 54]. ʇʦ ʦʙʱʠʤ ʜʘʥʥʳʤ ʂʠʪʘʡ ʦʪ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ 
ʰʘʛʥʫʣ  ʚ ʩʨʝʜʥʶʶ ʩʪʘʜʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʂʠʪʘʡ ʨʘʩʧʦʣʘʛʘʝʪ ʜʦʚʦʣʴʥʦ ʤʦʱʥʦʡ  
ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʦʡ. ʉʝʛʦʜʥʷ ʝʤʫ ʧʦʜ ʩʠʣʫ ʪʘʢʠʝ ʧʨʦʝʢʪʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦ 
ʢʦʪʦʨʳʭ ʧʨʝʞʜʝ ʤʦʞʥʦ ʙʳʣʦ ʣʠʰʴ ʤʝʯʪʘʪʴ.  

ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʦʟʚʦʣʠʣʠ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʲʝʤ ʞʠʟʥʝʥʥʦʛʦ ʫʨʦʚʥʷ ʥʘʩʝʣʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʤ ʨʝʬʦʨʤʘʤ ʞʠʟʥʴ ʢʠʪʘʡʩʢʦʛʦ ʥʘʨʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʜʦʩʪʠʛʣʘ ʫʨʦʚʥʷ ʤʘʣʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. [5, c. 
132].  

ʄʦʜʝʨʥʠʟʘʮʠʷ ʚ ʂʠʪʘʝ ð ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʧʦ ʛʨʘʥʜʠʦʟʥʦʩʪʠ ʠʩʪʦʨʠʯʝʩʢʘʷ ʟʘʜʘʯʘ. ʂʠʪʘʡ ʥʘʤʝʪʠʣ 
ʚʧʝʨʚʳʝ 20 ʣʝʪ XXI ʚʝʢʘ ʩʦʟʜʘʪʴ çɺʩʝʦʙʲʝʤʣʶʱʝʝ ʦʙʱʝʩʪʚʦ ʤʘʣʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷè ʩ ʪʝʤ, ʯʪʦʙʳ 
ʟʘʣʦʞʠʪʴ ʦʩʥʦʚʫ ʨʝʘʣʠʟʘʮʠʠ ʢ ʩʝʨʝʜʠʥʝ XXI ʚ. ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʘʥʳ [6, c. 110]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʢʠʪʘʡʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ ʨʘʟʚʠʪʠʷ, ʤʠʨʦʚʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦʧʪʠʤʠʩʪʠʯ-
ʥʦ ʧʦʜʭʦʜʠʪ ʢ ʧʝʨʩʧʝʢʪʠʚʘʤ ʂʠʪʘʷ. ʄʦʞʥʦ ʦʧʪʠʤʠʩʪʠʯʥʦ ʩʤʦʪʨʝʪʴ ʚ ʙʫʜʫʱʝʝ, ʚʝʨʷ, ʯʪʦ ʢ 2020 ʛʦʜʫ ʙʫ-
ʜʝʪ ʚʳʧʦʣʥʝʥʘ ʮʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʚʩʝʦʙʲʝʤʣʶʱʝʛʦ ʆʄɹ [7, c. 337]. ʉ ʜʦʩʪʠʞʝʥʠʝʤ ʵʪʦʡ ʮʝʣʠ ʧʝʨʝʜ ʢʠ-
ʪʘʡʩʢʦʡ ʵʢʦʥʦʤʠʢʦʡ ʦʪʢʨʦʶʪʩʷ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ.  

ʀ ʧʦʩʣʝ 2020 ʛʦʜʘ ʂʠʪʘʡ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʚʝʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʶ  ʠ ʧʝʨʝʩʪʨʦʡʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʤʦʜʝʣʠ. ʀʜʷ ʧʫʪʝʤ ʨʘʟʚʠʪʠʷ, ʦʪʚʝʯʘʶʱʠʤ ʢʠʪʘʡʩʢʠʤ ʨʝʘʣʠʷʤ, ʂʠʪʘʡ ʧʦʩʪʝʧʝʥʥʦ ʩʦʚʝʨʰʠʪ ʧʝʨʝʭʦʜ ʦʪ 
ʆɹʄ ʢ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʤʫ ʦʙʱʝʩʪʚʫ.  

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʠʪʘʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʩʝʛʦʜʥʷ ð ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ, ʫʨʙʘʥʠʟʘʮʠʷ ʠ ʨʘʟʚʠ-
ʪʠʝ ʵʢʦʥʦʤʠʢʠ ʚʥʝʰʥʝʡ ʦʨʠʝʥʪʘʮʠʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʢʫʨʩʘ ʨʫʢʦʚʦʜʩʪʚʦ ʂʅʈ ʪʘʢʞʝ 
ʥʘʤʝʪʠʣʦ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

1. ʋʩʢʦʨʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʨʦʜʦʣʞʠʪʴ ʫʧʦ-
ʨʷʜʦʯʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʨʝʬʦʨʤ, ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ.  

2. ʈʝʘʣʴʥʦ ʧʨʝʪʚʦʨʷʪʴ ʚ ʞʠʟʥʴ ʩʪʨʘʪʝʛʠʶ çʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʮʚʝʪʘʶʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʦʧʦ-
ʨʦʡ ʥʘ ʥʘʫʢʫ ʠ ʦʙʨʘʟʦʚʘʥʠʝè, ʠʩʧʦʣʴʟʫʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 

3. ʆʩʪʘʚʣʷʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ, ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʜʝʨʝʚʝʥʩʢʫʶ ʵʢʦʥʦʤʠʢʫ, 
ʧʨʦʮʝʩʩ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʝʨʝʚʥʠ. 

4. ʅʝ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʪʴ ʵʢʦʥʦʤʠʢʫ, ʥʦ ʠ ʚʝʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ 
ʢʫʣʴʪʫʨʳ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʝʬʦʨʤʠʨʦʚʘʪʴ ʠ ʦʟʜʦʨʦʚʠʪʴ ʚʩʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʠʥʩʪʠʪʫʪʳ. 

5. ʋʩʠʣʠʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ, ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ, ʢʫʣʴʪʫʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʛʦʩʫʜʘʨ-
ʩʪʚʘʤʠ ɽʚʨʦʧʳ, ʈʦʩʩʠʝʡ, ʉʐɸ, ʩʪʨʘʥʘʤʠ ɸʟʠʠ, ɸʬʨʠʢʠ ʠ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ. 

ʂ 2050 ʛʦʜʫ ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʠʪʘʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʤʠʨʦʚʦʤ ʭʦʟʷʡʩʪʚʝ, ʚʦʟʤʦʞʥʦ, ʚʦʟʨʘʩʪʝʪ ʜʦ 
14,3%, ʪʦ ʝʩʪʴ ʩʦʩʪʘʚʠʪ 74,44% ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʉʐɸ ʠ ʧʨʝʚʳʩʠʪ ʧʦʪʝʥʮʠʘʣ ʗʧʦʥʠʠ ʚ 
2,5 ʨʘʟʘ, ʪʦʛʜʘ ʂʠʪʘʡ ʩʪʘʥʝʪ ʚʪʦʨʦʡ ʧʦʩʣʝ ʉʐɸ ʢʨʫʧʥʝʡʰʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʨʞʘʚʦʡ, ʪʝʤ ʩʘʤʳʤ ʩʦ-
ʟʜʘʚ ʫʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʯʪʦʙʳ ʩʪʘʪʴ ʤʠʨʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʮʝʥʪʨʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʯʪʦ ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʫʩʧʝʭ ʩʦʮʠ-
ʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ  ʥʝ ʠʩʯʝʨʧʘʣʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʦʩʪʘ ʢʠʪʘʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. ʄʝʯʪʘ ʦ 
ʧʨʦʮʚʝʪʘʶʱʝʤ ʛʦʩʫʜʘʨʩʪʚʝ, ʢ ʢʦʪʦʨʦʡ ʂʠʪʘʡ ʩʪʨʝʤʠʣʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 100 ʣʝʪ, ʧʦʩʪʝʧʝʥʥʦ ʨʝʘʣʠʟʫʝʪ-
ʩʷ. [8, c. 421]. ʆʜʥʘʢʦ ʨʫʢʦʚʦʜʩʪʚʦ ʂʅʈ ʥʘʤʝʨʝʥʦ ʠ ʜʘʣʴʰʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ  ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ 
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ʧʨʦʚʦʜʠʪʴ ʢʫʨʩ ʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚʳʚʝʩʪʠ ʵʢʦʥʦʤʠʢʫ ʂʠʪʘʷ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 
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ǲǣǩ 116 

ǰǲǸǬǭǰǱǻ ǧ ǰǭǣǤǯǥǟǬǧǤ ǼǩǭǬǭǫǧǶǤǰǩǭǨ 
ǠǤǦǭǮǟǰǬǭǰǱǧ ǮǯǤǣǮǯǧǾǱǧǾ 

ǟȊȄȉȐǿȌȃȏȍȁǿ ǧȏȇȌǿ ǰȄȏȂȄȄȁȌǿ 
ʩʪʫʜʝʥʪ 

ɸʅʆ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʢʦʦʧʝʨʘʮʠʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɺʳʩʦʯʠʥʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ 
ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ɸʅʆ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʢʦʦʧʝʨʘʮʠʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘè 
 

 
ʈʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 

ʩʚʦʙʦʜʥʦʝ ʧʦʚʝʜʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ʜʦʩʪʠʞʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʣʝʡ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʮʝʣʴʶ 
ʙʦʣʴʰʠʥʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʯʘʩʪʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʧʨʠʨʘʱʝʥʠʷ ʢʘʧʠʪʘʣʘ, ʪʦ ʝʩʪʴ ʬʦʨʤʠʨʦ-
ʚʘʥʠʝ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʫʤʤʘ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʚʳʭʦʜʝ ʙʫʜʝʪ ʙʦʣʴʰʝ ʥʘ ʢʘʢʫʶ-ʣʠʙʦ ʚʝʣʠ-
ʯʠʥʫ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʠʙʳʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʝʣʴ ʙʫʜʝʪ ʩʭʦʜʥʦʡ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ 
ʧʦʠʩʢʘ çʩʚʦʝʛʦè ʧʫʪʠ ʢ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʮʠʷ.  

ʉʣʝʜʩʪʚʠʝʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʥʝʛʘʪʠʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦ-
ʩʣʝʜʩʪʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʢʨʘʱʝʥʠʝ ʘʢʪʠʚʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʪʝʨʷ ʬʠʥʘʥʩʦʚʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʚʳʥʫʞʜʝʥʥʦʛʦ ʟʘʡʤʘ ʩʨʝʜʩʪʚ ʥʘ ʧʦʢʨʳʪʠʝ ʫʙʳʪʢʦʚ ʠ ʧʦʪʝʨʶ ʘʢʪʠʚʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʝ ʦʧʘʩʥʦʩʪʠ ʠ ʫʛʨʦʟʳ. 

ʍʦʟʷʡʩʪʚʫʶʱʠʡ ʩʫʙʲʝʢʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 
ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʫʛʨʦʟʳ ʫʭʫʜʰʝʥʠʷ ʩʚʦʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʣʠʷʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʢʘʢ ʥʘ ʤʘʢʨʦ-, ʪʘʢ ʠ ʥʘ ʤʠʢʨʦ-
ʫʨʦʚʥʷʭ, ʧʦʣʠʪʠʯʝʩʢʠʝ, ʚʘʣʶʪʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ ʠ ʧʨʦʯʠʝ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʜʦʣʞʝʥ ʧʨʝʜʧʨʠʥʠ-
ʤʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʨʝʟʫʣʴ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʢʘʪʝʛʦʨʠʠ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷ-
ʪʠʷè. ʇʨʝʜʩʪʘʚʣʝʥʳ ʚʟʛʣʷʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. ʈʘʩʢʨʳʪʦ ʩʦ-
ʚʨʝʤʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʪʝʛʦʨʠʠ ʩ ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 
ʇʨʝʜʩʪʘʚʣʝʥʘ ʘʚʪʦʨʩʢʘʷ ʪʨʘʢʪʦʚʢʘ ʢʘʪʝʛʦʨʠʠ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷè. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʭʦʟʷʡʩʪʚʫʶʱʠʡ ʩʫʙʲʝʢʪ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟ-
ʦʧʘʩʥʦʩʪʴ, ʬʘʢʪʦʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
 

THE ESSENCE AND CONTENT OF ECONOMIC SECURITY OF THE ENTERPRISE 
 

Alexandrova Irina Sergeevna 
 

Scientific adviser: Vysochinenko Alexander  
 
Abstract: the article deals with the essence of the category çeconomic security of the enterpriseè. The views 
of Russian authors on the content of this category are presented. The article reveals the current content of the 
category, taking into account current trends in the development of economic systems. The author's interpreta-
tion of the category çeconomic security of the enterpriseè is presented. 
Key words: market economy, economic entity, security, economic security, economic security factors. 
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ʪʘʪʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʟʘʱʠʪʫ ʠʣʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 
ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʠʨʦʚʘ-
ʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʘʪʝʛʦʨʠʠ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʵʢʦʥʦʤʠ-
ʯʝʩʢʠʤ ʩʫʙʲʝʢʪʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʧʨʦʙʣʝʤʘʪʠʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʧʦʥʠʤʘʥʠʶ ʩʫʱʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 
(ʟʘʱʠʪʥʳʡ, ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ, ʫʩʪʦʡʯʠʚʳʡ, ʵʚʦʣʶʮʠʦʥʥʳʡ, ʧʨʦʮʝʩʩʥʳʡ, ʨʝʩʫʨʩʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, ʢʦʥ-
ʢʫʨʝʥʪʥʳʡ, ʛʘʨʤʦʥʠʟʘʮʠʦʥʥʳʡ). ʆʜʥʠ, ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ, ʘ ʜʨʫʛʠʤ (ʟʘʱʠʪʥʳʡ, ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ, ʨʝʩʫʨʩʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, ʛʘʨʤʦʥʠʟʘʮʠʦʥʥʳʡ) ʫʞʝ ʧʨʠ-
ʥʘʜʣʝʞʘʪ ʧʨʦʯʥʳʝ ʧʦʟʠʮʠʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʘʢ ʦʪʤʝʪʠʣʘ ɿʘʧʦʨʦʞʮʝʚʘ 
ʃ.ɸ., ʧʦʜʭʦʜʳ ʢ ʧʦʥʠʤʘʥʠʶ ʧʦʥʷʪʠʷ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʢʦʥʢʫʨʠʨʫʶʪ ʤʝʞʜʫ 
ʩʦʙʦʡ ʠ ʠʩʪʦʨʠʯʝʩʢʠ ʩʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ï ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʩʦʝʜʠʥʠʣ ʚʟʛʣʷʜʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞ-
ʜʝʥʠʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʢʘʞʜʦʤʫ ʠʟ ʧʦʜʭʦʜʦʚ ʧʨʠʩʫʱʠ 
ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷè [1].  

ʄʳ ʩʯʠʪʘʝʤ ʚʝʨʥʳʤʠ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʜʝʷʪʝʣʴ-
ʥʦʩʪʥʦʤʫ ʧʦʜʭʦʜʫ ʢ ʪʨʘʢʪʦʚʢʝ ʢʘʪʝʛʦʨʠʠ çʙʝʟʦʧʘʩʥʦʩʪʴè, ʧʦʩʢʦʣʴʢʫ ʩʦʚʨʝʤʝʥʥʳʝ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ 
ʪʨʝʙʫʶʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʠʩʢʦʚ ʠ ʫʯʠʪʳʚʘʶʪ ʜʠʥʘʤʠʢʫ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
ʇʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʪʝʛʦʨʠʶ çʙʝʟʦʧʘʩʥʦʩʪʴè ʩ ʜʝʷʪʝʣʴʥʦʩʪ-
ʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʢʨʳʪʠʷ ʩʫʱʥʦʩʪʠ ʢʘʪʝʛʦʨʠʠ çʙʝʟʦʧʘʩʥʦʩʪʠè ʧʨʠ-
ʚʝʣ ʢ ʨʘʟʜʝʣʝʥʠʶ ʝʝ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʦ-
ʩʪʘʚʣʷʶʱʘʷè, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʘʣʝʝ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʷ çʵʢʦʥʦʤʠʯʝ-
ʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷè. 

ɺ ʠʥʪʝʨʝʩʘʭ ʚʳʷʚʣʝʥʠʷ ʩʫʱʥʦʩʪʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʜʭʦʜʳ ʥʝʢʦʪʦʨʳʭ ʩʧʝ-
ʮʠʘʣʠʩʪʦʚ, ʧʨʠʥʷʚʰʠʭ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʥʘʧʦʣʥʝʥʠʠ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ ʩʦʜʝʨʞʘʥʠʝʤ. ʊʘʢ, ʂʨʦʪʦʚ ʄ.ʀ. 
ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ çʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷè ʢʘʢ çʩʚʦʡʩʪʚʦ ʧʨʝʜʧʨʠʷ-
ʪʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʪʨʘʞʘʶʱʝʝ ʩʧʦʩʦʙʥʦʩʪʴ 
çʚʳʞʠʚʘʥʠʷè ʠ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
ʫʛʨʦʟè [3, ʩ. 24]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʟʠʮʠʷ ʂʨʦʪʦʚʘ ʄ.ʀ. ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴè ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʬʘʢʪʦʨʦʚ, ʠʤʝʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʦ-
ʩʪʘʚʣʷʶʱʫʶ ʠ ʦʪʨʘʞʘʶʱʠʝ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ (ʦʨʛʘʥʠʟʘʮʠʠ, ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ) ʦʪ ʪʦʡ 
ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʳ (ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʪ.ʧ.), ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʚʥʝʰʥʝʡ 
ʩʨʝʜʳ, ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʩʘ-
ʤʦʛʦ ʩʫʙʲʝʢʪʘ ʠ ʪ.ʧ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʚʟʛʣʷʜʦʤ ʥʘ ʧʨʦʙʣʝʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘʤʠ ʭʦʟʷʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ (ʦʨʛʘʥʠʟʘʮʠʠ) ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʚʳʞʠʚʘʥʠʝ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ, 
ʪʦ ʝʩʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 
ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʪʨʘʢʪʦʚʢʘʭ çʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʥʠ 
ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʵʪʦ ʷʚʣʝʥʠʝ, ʥʘʤʠ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʜʘʪʴ ʩʚʦʶ ʠʥʪʝʨʧʨʝʪʘ-
ʮʠʶ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʇʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʦʩʪʦʷʥʠʝ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ 
ʩʫʙʲʝʢʪʘ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʪʝʦʨʠʶ, 
ʤʝʪʦʜʦʣʦʛʠʶ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ), ʢʦʪʦʨʳʝ ʚ ʨʘʤʢʘʭ ʩʚʦʝ ʩʠʥʝʨʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶ ʩʠ-
ʩʪʝʤʝ ʟʘʱʠʪʫ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʥʝʰʥʝʡ ʩʨʝ-
ʜʝ ʚ ʨʘʤʢʘʭ ʧʨʘʚʦʚʦʛʦ ʧʦʣʷ ʩʪʨʘʥʳ; ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ) 
ʠ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʙʦʣʴʰʦʡ 
ʩʧʝʢʪʨ ʟʘʜʘʯ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʬʘʢ-
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ʪʦʨʦʚ.  
ʋʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʚʦʟʥʠʢʘʝʪ 
ʥʘʩʫʱʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʝʟʫʣʴʪʘ-
ʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪ 
ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʜʦʩʪʠ-
ʞʝʥʠʷ ʮʝʣʝʡ [2]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʝʩʫʨʩʳ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳ-
ʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ʧʝʨʩʦʥʘʣ (ʢʘʢ ʥʦʩʠʪʝʣʴ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ), ʢʘʧʠʪʘʣ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʝʭʥʦ-
ʣʦʛʠʠ, ʪʝʭʥʠʢʫ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʧʨʘʚʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʥʷʪʠʷ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʩʪʘʣʦ ʧʨʝʦʙʣʘʜʘʪʴ 
ʤʥʝʥʠʝ, ʯʪʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʦʪʨʘʞʘʝʪ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʦʩʦʙ-
ʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʘʤʥʦʛʦ ʰʠʨʝ ï ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚʦ ʚʥʝʰʥʝʡ 
ʩʨʝʜʝ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʘʩʰʪʘʙʘ ʠ ʭʘʨʘʢʪʝʨʘ 
ʚʥʫʪʨʝʥʥʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ ʥʘʫʯʥʳʝ ʥʘʢʦʧʣʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʪʝʛʦʨʠʠ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷè ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ʚʠʜʝʥʠʝ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟ-
ʦʧʘʩʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʢʦʪʦ-
ʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʙʫʜʝʪ ʟʘʱʠʱʝʥʘ ʦʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 
ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʭʦʜʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ 
ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʫʩʪʨʘʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʫʛʨʦʟʳ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠʭ ʫʩʣʦʚʠʷʤ, ʠʣʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʫʛʨʦʟ.  
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ǰǭǡǤǯǷǤǬǰǱǡǭǡǟǬǧǤ ǟǯǴǧǡǬǭǢǭ 
ǴǯǟǬǤǬǧǾ ǣǭǩǲǫǤǬǱǭǡ ǡ ǭǯǢǟǬǧǦǟǵǧǧ 

ǷǿȊȇȋȍȁǿ ǰȁȄȑȊǿȌǿ ǤȁȂȄȌțȄȁȌǿ, 
ʉʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʘ ʜʦʢʫʤʝʥʪʦʚʝʜʝʥʠʷ ʠ ʘʨʭʠʚʦʚʝʜʝʥʠʷ  

ǩȒȆȌȄȕȍȁǿ ǩǿȏȇȌǿ ǡȇȉȑȍȏȍȁȌǿ 
ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʘʨʢʝʪʠʥʛʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ  
ʌɻʆʋ ɺʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʉ. ʊʫʨʛʝʥʝʚʘè, 

 ʛ. ʆʨʝʣ 
 

 
ɸʨʭʠʚʳ ʢʘʢ ʭʨʘʥʠʣʠʱʘ ʧʠʩʴʤʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʚʩʝʤ ʥʘʨʦʜʘʤ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ 

ʧʠʩʴʤʝʥʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ. ʂʦʥʝʯʥʦ ʞʝ, ʦʥʠ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʭʠʚʦʚ. 
ʄʥʦʛʦ ʚʝʢʦʚ ʥʘʩʯʠʪʳʚʘʶʪ ʘʨʭʠʚʳ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɺ ʜʨʝʚʥʠʭ ʨʫʩʩʢʠʭ ʣʝʪʦʧʠʩʷʭ ʠʤʝʶʪʩʷ ʥʝʦʜʥʦʢʨʘʪʥʳʝ 
ʫʧʦʤʠʥʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʦ ʥʘʣʠʯʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʥʦ ʠ ʦʙ ʠʭ ʭʨʘʥʝʥʠʠ. ʊʦʛʜʘ ʜʦʢʫʤʝʥʪʳ ʭʨʘʥʠʣʠʩʴ ʚ ʢʘʟʥʝ 
ð ʚʝʣʠʢʦʢʥʷʞʝʩʢʦʡ ʠʣʠ ʤʦʥʘʩʪʳʨʩʢʦʡ ʩʦʢʨʦʚʠʱʥʠʮʝ, ʚʤʝʩʪʝ ʩ ʜʨʘʛʦʮʝʥʥʦʩʪʷʤʠ, ʜʝʥʴʛʘʤʠ, ʢʥʠʛʘʤʠ, 
ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʝʜʢʠ ʠ ʜʦʨʦʛʠ. ʇʦʵʪʦʤʫ, ʧʦʜ ʩʣʦʚʦʤ çʢʘʟʥʘè, ʯʘʩʪʦ ʠʤʝʣʠ ʚ ʚʠʜʫ çʘʨʭʠʚè.  

ʉʣʦʚʦ çʘʨʭʠʚè (ʦʪ ʛʨʝʯ. archeion ʠ ʣʘʪ. archivum) ʦʟʥʘʯʘʝʪ ʧʨʠʩʫʪʩʪʚʝʥʥʦʝ ʤʝʩʪʦ. ʇʦʜ ʘʨʭʠʚʦʤ 
ʧʦʥʠʤʘʝʪʩʷ ʫʯʨʝʞʜʝʥʠʝ ʠʣʠ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʭʨʘʥʝʥʠʝ, 
ʢʦʤʧʣʝʢʪʦʚʘʥʠʝ, ʫʯʝʪ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [1]. 

ɸʨʭʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ï ʤʘʪʝʨʠʘʣʴʥʳʡ ʥʦʩʠʪʝʣʴ ʩ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʥʘ ʥʝʤ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʳʡ 
ʠʤʝʝʪ ʨʝʢʚʠʟʠʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ, ʠ ʧʦʜʣʝʞʠʪ ʭʨʘʥʝʥʠʶ ʚ ʩʠʣʫ ʟʥʘʯʠʤʦʩʪʠ ʫʢʘ-
ʟʘʥʥʳʭ ʥʦʩʠʪʝʣʷ ʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ  ʛʨʘʞʜʘʥ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʀʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʘʨʭʠʚʥʦʝ ʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ï ʵʪʦ ʩʠʩʪʝʤʘ ʤʝʨ, 
ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʤ ʨʘʟʤʝʱʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʪʨʝʙʫʝʤʳʭ ʜʘʣʴʥʝʡʰʝʤʫ ʘʨʭʠʚʥʦ-
ʤʫ ʭʨʘʥʝʥʠʶ. ʆʥʘ ʨʝʘʣʠʟʫʝʪ ʥʝ ʪʦʣʴʢʦ ʠʭ ʬʠʟʠʯʝʩʢʫʶ ʩʦʭʨʘʥʥʦʩʪʴ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 125 ʌɿ çʆʙ ʘʨʭʠʚʥʦʤ ʜʝʣʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʧʨʝʜʝʣʷʝʪ ʚʝʩʴ 
ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʘʨʭʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. ɻʣʘʚʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 
ʨʘʟʨʘʙʦʪʢʘ, ʧʨʠʥʷʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʧʦʜʟʘʢʦʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʝʜʠʥʳʭ 
ʧʨʘʚʠʣ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ, ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ, ʫʯʝʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ɸʨʭʠʚʥʦʛʦ ʬʦʥʜʘ 
ʈʌ ʠ ʜʨʫʛʠʭ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ɺ ʥʠʭ ʥʝ ʪʦʣʴʢʦ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʦʨʤʘʪʠʚʳ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʠ 
ʤʝʪʦʜʠʢʠ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʘʨʭʠʚʥʦʡ ʨʘʙʦʪʳ, ʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʢʦʧʣʝʥʥʳʝ 
ʘʨʭʠʚʠʩʪʘʤʠ ʦʧʳʪ ʠ ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʥʦʚʦʚʚʝʜʝʥʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ 
ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ - ʇʨʘʚʠʣʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ, ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ, ʫʯʝʪʘ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ɸʨʭʠʚʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʜʨʫʛʠʭ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ 
ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʨʛʘʥʘʭ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʫʪʚʝʨʞʜʝʥʳ 
ʧʨʠʢʘʟʦʤ ʈʦʩʘʨʭʠʚʘ ʦʪ 02.03.2020 ̄  24). 

ʈʝʞʠʤ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ  ʩʦʙʣʶʜʝʥʠʝ ʨʘʟʥʦʛʦ ʚʠʜʘ ʨʝʞʠʤʘ: ʪʝʤʧʝʨʘʪʫʨʥʦ-

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʧʦʚʝʩʪʚʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʘʨʭʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ 
ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʥʦʤ ʘʨʭʠʚʝ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʚʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʨʭʠʚ, ʘʨʭʠʚʥʳʡ ʜʦʢʫʤʝʥʪ, ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪ, ʵʣʝʢʪʨʦʥʥʳʡ ʘʨʭʠʚ. 



70 ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʚʣʘʞʥʦʩʪʥʦʛʦ; ʩʚʝʪʦʚʦʛʦ; ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ; ʦʭʨʘʥʥʦʛʦ. 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʨʥʦʛʦ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢ-

ʮʠʷ, ʨʝʤʦʥʪ ʧʦʤʝʱʝʥʠʡ ʘʨʭʠʚʘ; ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʨʭʠʚʦʭʨʘʥʠʣʠʱ ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʦʭʨʘʥʳ, 
ʩʠʛʥʘʣʠʟʘʮʠʠ; ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-
ʚʣʘʞʥʦʩʪʥʦʛʦ, ʩʚʝʪʦʚʦʛʦ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ, ʦʭʨʘʥʥʦʛʦ ʨʝʞʠʤʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 
ʩʨʝʜʩʪʚ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ [2]. 

ʅʘ ʧʨʠʤʝʨʝ ʆʨʣʦʚʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʘʨʭʠʚʘ (ɹʋʆʆ ɻɸʆʆ)  ʤʦʞʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʮʝʩʩ 
ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ. ɹʋʆʆ ɻɸʆʆ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ ʢʫʣʴʪʫʨʥʦʛʦ ʠ 
ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʜʦʩʪʦʷʥʠʷ. ɸʨʭʠʚ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ɺʝʜʴ ʨʘʟʥʦʦʙʨʘʟʠʝ 
ʘʨʭʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʛʨʦʤʥʦ. ʇʦʵʪʦʤʫ ʘʨʭʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʧʘʤʷʪʥʠʢʘʤʠ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ʉʦʭʨʘʥʠʪʴ ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ 
ʜʦʩʪʦʷʥʠʝ, ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʣʶʜʷʤ ʠʩʩʣʝʜʦʚʘʪʴ ʫʥʠʢʘʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ï ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ 
ʨʘʙʦʪʥʠʢʦʚ ʘʨʭʠʚʦʚ.  

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʨʭʠʚʝ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʜʘʣʝʝ ɹʋʆʆ ɻɸʆʆ) ʭʨʘʥʠʪʩʷ 6 907 ʬʦʥʜʦʚ, 1 
427 711 ʝʜ.ʭʨ., ʚ ʪʦʤ ʯʠʩʣʝ: 1 392 275 ʝʜ. ʭʨ. ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ; 959 ʝʜ. ʫʯ. 
ʢʠʥʦʜʦʢʫʤʝʥʪʦʚ; 34 277 ʝʜ. ʭʨ. ʬʦʪʦʜʦʢʫʤʝʥʪʦʚ; 315 ʝʜ. ʭʨ. ʬʦʥʦʜʦʢʫʤʝʥʪʦʚ. 

ʆʪʜʝʣ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ɹʋʆʆ 
ɻɸʆʆ. ɺ ʩʦʩʪʘʚ ʦʪʜʝʣʘ ʚʭʦʜʷʪ ʜʝʚʷʪʴ ʘʨʭʠʚʦʭʨʘʥʠʣʠʱ, ʚ ʪʦʤ ʯʠʩʣʝ: ʩʝʤʴ ʭʨʘʥʠʣʠʱ ʜʦʢʫʤʝʥʪʦʚ ʥʘ 
ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ; ʦʜʥʦ ʭʨʘʥʠʣʠʱʝ ʩʪʨʘʭʦʚʦʛʦ ʬʦʥʜʘ; ʦʜʥʦ ʭʨʘʥʠʣʠʱʝ ʢʠʥʦʬʦʪʦʜʦʢʫʤʝʥʪʦʚ. ʇʝʨʝʜ 
ʦʪʜʝʣʦʤ ʩʪʦʷʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʭʨʘʥʝʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʠʥʷʪʳʭ ʚ 
ʘʨʭʠʚʦʭʨʘʥʠʣʠʱʝ; ʧʨʠʝʤ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʭʨʘʥʝʥʠʝ  ʜʦʢʫʤʝʥʪʦʚ ʧʨʦʬʠʣʷ ʘʨʭʠʚʦʭʨʘʥʠʣʠʱʘ; ʫʯʝʪ 
ʜʦʢʫʤʝʥʪʦʚ ʘʨʭʠʚʦʭʨʘʥʠʣʠʱʘ; ʚʳʜʘʯʘ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʠʟ ʘʨʭʠʚʦʭʨʘʥʠʣʠʱʘ ʜʦʢʫʤʝʥʪʦʚ, 
ʢʦʧʠʡ ʬʦʥʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʴ ʟʘ ʜʚʠʞʝʥʠʝʤ ʬʦʥʜʦʚ ʠ ʜʝʣ. 

ʇʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʭʨʘʥʥʦʩʪʠ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʚ 
ʨʘʙʦʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʚʘ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʣʦʞʝʥʘ ʮʝʣʘʷ 
ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʧʨʘʚʦʚʫʶ ʟʘʱʠʪʫ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʦʟʜʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ ʘʨʭʠʚʥʳʭ ʬʦʥʜʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʬʠʟʠʯʝʩʢʦʡ 
ʩʦʭʨʘʥʥʦʩʪʠ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ɹʋʆʆ ɻɸʆʆ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ:  

1) ʥʝʭʚʘʪʢʘ ʧʣʦʱʘʜʝʡ. ɼʝʬʠʮʠʪ ʧʣʦʱʘʜʝʡ - ʩʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʢʘʞʜʦʛʦ ʘʨʭʠʚʘ, 
ʪʘʢ ʢʘʢ ʝʞʝʛʦʜʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʜʦʢʫʤʝʥʪʘʤʠ. ʂʘʞʜʦʝ ʘʨʭʠʚʦʭʨʘʥʠʣʠʱʝ ʠʤʝʝʪ ʩʚʦʶ ʧʣʦʱʘʜʴ ʠ ʩʪʝʧʝʥʴ 
ʟʘʛʨʫʞʝʥʥʦʩʪʠ. ʅʘ 1 ʷʥʚʘʨʷ 2019 ʛʦʜʘ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʟʜʘʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 100,7% ʩʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ʧʦ 
ʥʦʨʤʘʪʠʚʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʧʠʩʴʤʝ ʈʦʩʘʨʭʠʚʘ ʦʪ 21.11.2005 ˉ 5/2316ïʊ çʆ ʧʦʪʨʝʙʥʦʩʪʷʭ ʚ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʨʭʠʚʦʚè (400 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ ʬʦʨʤʘʪʘ ɸ4 ï ʥʘ 
1 ʢʚ. ʤ). ɿʘ 2019 ʛʦʜʳ  ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʟʜʘʥʠʡ ʛʦʩʘʨʭʠʚʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 4,5%. 

2) ʤʦʥʪʘʞ ʠ ʨʝʤʦʥʪ ʢʨʦʚʣʠ. ɿʜʘʥʠʝ ʛʦʩʘʨʭʠʚʘ ʥʫʞʜʘʝʪʩʷ ʚ ʩʨʦʯʥʦʤ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʢʨʦʚʣʠ, 
ʩʫʱʝʩʪʚʫʝʪ ʨʝʘʣʴʥʘʷ ʫʛʨʦʟʘ ʟʘʪʦʧʣʝʥʠʷ ʘʨʭʠʚʦʭʨʘʥʠʣʠʱ ʚ ʩʣʫʯʘʝ ʪʘʷʥʠʷ ʩʥʝʛʘ.  

3) ʥʘʨʫʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʦʛʦ ʨʝʞʠʤʘ. ʊʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ  ʨʝʞʠʤ ʜʦʣʞʝʥ 
ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʳʤ ʙʝʟ ʨʝʟʢʠʭ ʢʦʣʝʙʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʥʳʭ 
ʚʠʜʦʚ ʜʦʢʫʤʝʥʪʦʚ. ʆʪʢʣʦʥʝʥʠʷ  ʩʚʷʟʘʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ 

ʘ) ʥʝʭʚʘʪʢʦʡ ʧʣʦʱʘʜʝʡ, ʪʘʢ ʢʘʢ ʧʦ ʧʨʘʚʠʣʘʤ ʤʠʢʨʦʢʣʠʤʘʪ ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ,  
ʧʣʝʥʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʤʘʛʥʠʪʥʳʭ ʣʝʥʪʘʭ  ʠ ʜʠʩʢʦʚʳʭ ʥʦʩʠʪʝʣʷʭ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ.  

ʙ) ʦʪʩʫʪʩʪʚʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ. ʊʘʢ ʥʘ ʧʨʠʤʝʨʝ 
ʘʨʭʠʚʦʭʨʘʥʠʣʠʱʘ ˉ 3 ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʜʦʢʫʤʝʥʪʳ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ ʭʨʘʥʷʪʩʷ ʥʘ ʩʪʝʣʣʘʞʘʭ, 
ʧʣʝʥʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʜʠʩʢʦʚʳʝ ʥʦʩʠʪʝʣʠ ʭʨʘʥʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʰʢʘʬʘʭ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʚʠʜʳ 
ʝʜʠʥʠʮ ʭʨʘʥʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʤ ʭʨʘʥʠʣʠʱʝ. 

 4) ʫʩʪʘʨʝʚʰʠʝ ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʚ ʩʠʩʪʝʤʝ ʤʝʨ 
ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʨʝʜʩʪʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ɺ ɹʋʆʆ ɻɸʆʆ ʯʘʩʪʦ 
ʩʨʘʙʘʪʳʚʘʶʪ ʜʘʪʯʠʢʠ ʦʭʨʘʥʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ 
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ʭʨʘʥʠʣʠʱʘ ʘʨʭʠʚʘ ʥʦʚʦʡ ʩʠʩʪʝʤʦʡ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʥʘ ʪʦʥʢʦʨʘʩʧʳʣʝʥʥʦʡ ʚʦʜʝ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʪʫʰʠʪ 
ʧʦʞʘʨ, ʘ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦ ʦʙʲʝʤʫ, ʥʘ ʜʦʢʫʤʝʥʪʳ ʥʦʩʠʪ ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ, ʯʝʨʝʟ 
ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ (ʦʢʦʣʦ 6 ʯʘʩʦʚ), ʚʨʝʤʷ ʪʫʰʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ð 
30 ʩʝʢʫʥʜ. 

5) ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʢʠ ʨʝʩʪʘʚʨʘʮʠʠ. ʉʦʭʨʘʥʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ 
ʙʝʟ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ɺ ʘʨʭʠʚʝ ʝʩʪʴ ʨʝʩʪʘʚʨʘʮʠʦʥʥʘʷ ʤʘʩʪʝʨʩʢʘʷ, ʥʦ ʚʠʜʳ  ʨʘʙʦʪ ʦʛʨʘʥʠʯʝʥʳ, 
ʪʘʢ ʢʘʢ ʥʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʝʭʚʘʪʢʘ ʰʪʘʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ 
ʦʪʥʦʩʷʪʩʷ ʧʝʨʝʧʣʝʪ ʠ ʧʦʜʰʠʚʢʘ ʜʝʣ ʥʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ, ʘ ʪʘʢʞʝ ʧʦʣʠʩʪʥʦʝ ʦʙʝʩʧʳʣʠʚʘʥʠʝ ʣʠʩʪʦʚ. 
ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʧʝʨʝʡʪʠ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʝʩʪʘʚʨʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ 
ʤʘʪʝʨʠʘʣʦʚ.   

6) ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ɹʋʆʆ ɻɸʆʆ. ɺ 
2019 ʛʦʜʫ ʘʨʭʠʚ ʧʝʨʝʰʝʣ ʥʘ ʧʨʦʛʨʘʤʤʥʫʶ ʧʣʘʪʬʦʨʤʫ ʂɸʀʉɸ-ɸʨʭʠʚ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʘʝʪ ʦʛʨʦʤʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ  ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʨʭʠʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʦʭʨʘʥʥʦʩʪʠ 
ʜʦʢʫʤʝʥʪʦʚ. ɿʜʝʩʴ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ  ʫʩʪʘʨʝʚʰʝʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 
ʥʝʭʚʘʪʢʘ ʧʝʨʩʦʥʘʣʘ,  

7) ʥʝʭʚʘʪʢʘ ʰʪʘʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʨʘʙʦʪʘ ʧʦ 
ʦʙʝʩʧʝʯʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʘʜʨʦʚ ʘʨʭʠʚʘ, ʩʦʭʨʘʥʝʥʠʶ ʥʘʠʙʦʣʝʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, 
ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʯʣʝʥʦʚ ʪʨʫʜʦʚʦʛʦ ʢʦʣʣʝʢʪʠʚʘ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʨʦʚʦʜʠʣʘʩʴ ʘʪʪʝʩʪʘʮʠʷ 
ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʦʮʝʥʢʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʘʨʭʠʚʘ ʧʦ ʛʦʩʧʨʦʛʨʘʤʤʝ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
çʉʦʜʝʡʩʪʚʠʝ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʰʪʘʪʥʳʤ ʨʘʩʧʠʩʘʥʠʝʤ ʚ 
ʘʨʭʠʚʝ ʨʘʙʦʪʘʶʪ 47 ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʫʚʦʣʠʣʩʷ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ ʦʜʠʥ 
ʩʧʝʮʠʘʣʠʩʪ, ʧʨʠʥʷʪʦ ʥʘ ʨʘʙʦʪʫ ʪʨʠ ʩʧʝʮʠʘʣʠʩʪʘ.  

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠʰʴ ʤʘʣʫʶ  ʜʦʣʶ ʪʝʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ 
ʚʦʟʥʠʢʣʠ ʧʝʨʝʜ ʦʙʣʘʩʪʥʳʤ ʘʨʭʠʚʦʤ ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʝʛʦʜʥʷ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʙʣʝʤʳ  ʩʚʷʟʘʥʳ 
ʩ ʥʝʭʚʘʪʢʦʡ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 
ʪʦ ʫʞʝ ʩʝʡʯʘʩ ʷʩʥʦ, ʛʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʘʨʭʠʚʘ ʩʪʘʥʝʪ ʧʝʨʝʭʦʜ ʥʘ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʘ  
ʚʠʜʦʤ ʜʦʢʫʤʝʥʪʦʚ ʩʪʘʥʝʪ ð ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪ. ʄʝʪʦʜʳ ʨʘʙʦʪʳ ʘʨʭʠʚʠʩʪʦʚ ʩ ʪʘʢʠʤ ʚʠʜʦʤ 
ʜʦʢʫʤʝʥʪʦʚ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʘʧʨʦʙʠʨʦʚʘʪʴ ʠ ʚʚʝʩʪʠ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ.   

ʕʣʝʢʪʨʦʥʥʳʡ ʘʨʭʠʚ ï ʵʪʦ ʩʠʩʪʝʤʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʜʝʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ, 
ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʩʪʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʘ, ʙʳʩʪʨʳʡ ʠ ʫʜʦʙʥʳʡ ʧʦʠʩʢ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʠʟʚʘʥʥʦʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 
ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʘʨʭʠʚʥʳʤ ʬʦʥʜʦʤ ʜʦʢʫʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʧʝʮʠʬʠʢʦʡ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ. 
ʕʣʝʢʪʨʦʥʥʳʡ ʚʠʜ ʜʦʢʫʤʝʥʪʦʚ ʦʙʝʩʧʝʯʠʪ ʩʦʭʨʘʥʝʥʠʝ ʦʛʨʦʤʥʦʡ ʯʘʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 
ʠʩʪʦʨʠʠ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʶʪʩʷ ʚ ʤʘʰʠʥʦʯʠʪʘʝʤʦʤ ʚʠʜʝ ʠ ʥʝ ʠʤʝʶʪ 
ʨʘʚʥʦʮʝʥʥʳʭ ʘʥʘʣʦʛʦʚ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʘʨʭʠʚ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ: ʙʳʩʪʨʳʡ ʠ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʢ ʜʦʢʫʤʝʥʪʘʤ; ʜʣʠʪʝʣʴʥʦʝ 
ʭʨʘʥʝʥʠʝ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ ʜʦʢʫʤʝʥʪʦʚ; ʦʙʷʟʘʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʧʨʦʮʝʜʫʨ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ; 
ʨʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʫʯʠʪʳʚʘʶʱʠʤʠ ʚʩʝ ʧʦʩʣʝʜʥʠʝ ʦʙʥʦʚʣʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ; ʚʳʧʫʩʢ 
ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ [3]. 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɹʋʆʆ ɻɸʆʆ 
ʠʩʧʦʣʴʟʫʶʪ ʙʫʤʘʞʥʳʝ ʥʦʩʠʪʝʣʠ ʜʣʷ ʜʦʢʫʤʝʥʪʦʚ ʠ , ʢʦʪʦʨʳʝ ʧʦʨʦʡ ʟʘʥʠʤʘʶʪ ʮʝʣʳʝ ʵʪʘʞʠ.  ʂ ʪʦʤʫ ʞʝ 
ʙʫʤʘʛʘ ʩʦ ʚʨʝʤʝʥʝʤ ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ, ʘ ʯʝʨʥʠʣʘ ʧʦʩʪʝʧʝʥʥʦ ʠʩʯʝʟʘʶʪ. ʅʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʷʪ 
ʵʣʝʢʪʨʦʥʥʳʝ ʥʦʩʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʨʷʜ ʥʝʩʦʤʥʝʥʥʳʭ ʧʣʶʩʦʚ.  

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 22.10.2004 1̄25-ʌɿ çʆʙ ʘʨʭʠʚʥʦʤ ʜʝʣʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

(ʨʝʜ. ʆʪ 13.05.2008). 
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2. ʇʨʘʚʠʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ, ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ, ʫʯʝʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ 
ɸʨʭʠʚʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʜʨʫʛʠʭ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʚʣʘʩʪʠ, ʦʨʛʘʥʘʭ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʫʪʚʝʨʞʜʝʥʳ ʧʨʠʢʘʟʦʤ ʈʦʩʘʨʭʠʚʘ ʦʪ 
02.03.2020 ˉ 24). 

3. ɸʣʝʢʩʝʡ ʈʳʥʜʠʥ. ɸʨʭʠʚ ʙʝʟ ʧʳʣʴʥʳʭ ʧʦʣʦʢ ʠʣʠ ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʘʨʭʠʚʘ ʧʨʝʜʧʨʠʷʪʠʷ. ï 
URL: http://citforum.ru. 
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ǧǬǭǰǱǯǟǬǵǺ-ǫǧǢǯǟǬǱǺ Ǭǟ 
ǳǯǟǬǵǲǦǰǩǭǫ ǯǺǬǩǤ Ǳǯǲǣǟ8 ǰǱǯǲǩǱǲǯǟ 
ǦǟǬǾǱǭǰǱǧ* ǩǡǟǪǧǳǧǩǟǵǧǾ 

ǢȍȏȀȒȌȍȁǿ ǬǿȑǿȊțȞ ǤȁȂȄȌțȄȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ 

ʌʘʢʫʣʴʪʝʪ ɻʣʦʙʘʣʴʥʳʭ ʇʨʦʮʝʩʩʦʚ  
ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
 

 
ʄʘʩʩʦʚʘʷ ʠʤʤʠʛʨʘʮʠʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʣʫʯʰʝʥʠʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚʦ ʌʨʘʥʮʠʠ, 

ʦʙʝʩʧʝʯʝʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʫʩʪʨʘʥʝʥʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʜʠʩʧʨʦʧʦʨ-
ʮʠʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʪ.ʜ. ʂʦʥʝʯʥʦ, ʨʝʯʴ ʚʝʜʸʪʩʷ ʦ ʣʝʛʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ, ʪʘʢ, ʧʨʝʟʠʜʝʥʪ ʕ. ʄʘʢʨʦʥ ʩʯʠ-
ʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠʪʦʢ ʤʠʛʨʘʥʪʦʚ, ʚ ʪʝ ʩʬʝʨʳ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʨʘʙʦʪʥʠʢʘʭ ʜʣʷ ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ [1, c. 16-36] 

ʇʦʩʢʦʣʴʢʫ ʧʨʠʪʦʢ ʛʫʤʘʥʠʪʘʨʥʳʭ ʤʠʛʨʘʥʪʦʚ (ʙʝʞʝʥʮʝʚ ʠ ʣʠʮ ʚ ʧʦʠʩʢʘʭ ʫʙʝʞʠʱʘ) ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ ʪʨʫʜʘ, ʵʪʦ ʩʦʟʜʘʝʪ ʦʩʦʙʳʝ ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʟ-
ʢʠʡ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʛʨʘʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ - ʚ 
ʦʩʥʦʚʥʦʤ ʵʪʦ ʤʝʩʪʘ ʩ ʥʠʟʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʦʡ ʠ ʫʞʘʩʥʳʤʠ ʨʘʙʦʯʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʅʝʧʨʦʩʪʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʨʳʥʢʘ ʪʨʫʜʘ ʜʣʷ ʧʨʠʝʟʞʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʠʭ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠʥʪʝʛʨʘʮʠʶ. ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʠʪʦʛʝ ʚʳʣʠʣʦʩʴ ʚ ʦʪʩʫʪʩʪʚʠʝ ʫ 
ʧʨʠʝʟʞʠʭ ʩʪʨʝʤʣʝʥʠʷ ʥʘʡʪʠ ʨʘʙʦʪʫ ʟʘ ʤʠʥʠʤʘʣʴʥʫʶ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʳʙʠʨʘʶʪ ʞʠʟʥʴ 
ʥʘ ʧʦʩʦʙʠʷ, ʯʪʦ ʚʝʜʸʪ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʭʣʝʙʥʠʯʝʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʩʪʝʪ ʢʨʠʤʠ-
ʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʚʦʨʦʚʩʪʚʦʤ, ʨʵʢʝʪʦʤ ʠ ʥʘʨʢʦʪʨʘʬʠʢʦʤ, ʯʪʦ ʤʝʥʷʝʪ ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥ-
ʪʠʨʳ ʤʦʣʦʜʝʞʠ. 

ɺ 2019 ʛʦʜʫ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʠʤʤʠʛʨʘʥʪʦʚ ʦʩʪʘʣʦʩʴ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ, ʥʝ ʧʨʝʦʜʦʣʝʚ 
ʷʟʳʢʦʚʦʡ ʠ ʢʫʣʴʪʫʨʥʳʡ ʙʘʨʴʝʨ, ʦʥʠ ʦʩʪʘʶʪʩʷ ʚ ʜʚʘ ʨʘʟʘ ʧʦʜʚʝʨʞʝʥʥʝʡ ʙʝʟʨʘʙʦʪʠʮʝ, ʯʝʤ ʢʦʨʝʥʥʳʝ 

ɹʦʦʧʫʙʯʡʸ. ʃʫʯʰʠʤ ʚʳʭʦʜʦʤ ʜʣʷ ʌʨʘʥʮʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʠʜʠʪʩʷ ʧʦʣʠʪʠʢʘ çʚʳʙʦʨʦʯʥʦʡè ʤʠ-
ʛʨʘʮʠʠ, ʢʦʛʜʘ ʩʪʨʘʥʘ, ʙʫʜʝʪ ʩʧʦʩʦʙʥʘ ʧʦʜʜʝʨʞʘʪʴ ʤʠʛʨʘʥʪʘ ʠ ʚʚʝʩʪʠ ʝʛʦ ʚ ʩʚʦʶ ʵʢʦʩʠʩʪʝʤʫ, ʥʝ ʩʦʟʜʘ-
ʚʘʷ ʧʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤ ʜʣʷ ʩʚʦʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʤʠʛʨʘʮʠʷ, ʨʳʥʦʢ ʪʨʫʜʘ, ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, 
ʌʨʘʥʮʠʷ. 
 

FOREIGNERS / MIGRANTS IN THE FRENCH LABOR MARKET: EMPLOYMENT STRUCTURE, 
QUALIFICATIONS 

 
Gorbunova N.E. 

 
Abstract. The best way out for France today is seen by the policy of "selective" migration, when it will help to 
maintain the migrant and its achievements in its ecosystem, without creating problems for its economy and 
security. 
Key words: international migration, labor market, employment, economic development, France. 
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ʬʨʘʥʮʫʟʳ (20% ʩʨʝʜʠ ʧʨʠʝʟʞʠʭ ʠ 9,4% ʩʨʝʜʠ ʬʨʘʥʮʫʟʦʚ) [2, 18 c.]. ʂ ʵʪʦʤʫ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʥʝʨʘʚʝʥ-
ʩʪʚʦ ʤʝʞʜʫ ʬʨʘʥʮʫʟʘʤʠ ʠ ʠʤʤʠʛʨʘʥʪʘʤʠ ʚ ʚʦʧʨʦʩʘʭ ʦʧʣʘʪʳ ʪʨʫʜʘ (ʥʘʧʨʠʤʝʨ, ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ 
INSEE, ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʟʘʨʧʣʘʪʘ ʙʝʣʦʛʦ ʬʨʘʥʮʫʟʘ ʚ ʥʘʯʘʣʝ 2000 ʛʦʜʘ ʩʦʩʪʘʚʣʷʣʘ 1550 ʝʚʨʦ, ʢʦʨʝʥ-
ʥʦʛʦ ʞʠʪʝʣʷ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʩ ʪʦʡ ʞʝ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʜʣʷ ʪʦʛʦ ʞʝ ʦʙʲʝʤʘ ʨʘʙʦʪʳ ï ʥʘ 150 ʝʚʨʦ 
ʤʝʥʴʰʝ, ʠ, ʥʘʢʦʥʝʮ, ʤʘʛʨʠʙʠʥʝʮ ʠʣʠ ʧʨʠʝʭʘʚʰʠʡ ʠʟ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʬʨʘʥʩʘʬʨʠʢʠ ʤʦʛ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ 
1300 ʝʚʨʦ). ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʦʪʥʦʰʝʥʠʝ 
ʠʤʤʠʛʨʘʥʪʦʚ ʢ ʬʨʘʥʮʫʟʘʤ, ʭʦʪʷ ʦʥʠ ʥʘʧʨʷʤʫʶ ʥʝ ʩʚʷʟʘʥʳ ʩ ʥʝʫʜʘʯʥʳʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦʤ ʤʠʛʨʘʥʪʦʚ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʤʝʩʪʘ ʠʤʤʠʛʨʘʥʪʦʚ ʚ ʵʢʦʥʦʤʠʢʝ ʌʨʘʥʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʦʜʘʚʣʷʶ-
ʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʨʘʙʦʪʘʝʪ ʚʦ ʚʪʦʨʠʯʥʦʤ ʠ ʪʨʝʪʠʯʥʦʤ ʩʝʢʪʦʨʝ (ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥ-
ʥʦʩʪʠ/ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʩʝʢʪʦʨʝ ʫʩʣʫʛ). ʊʘʢ, ʧʨʠʚʝʜʸʤ ʩʨʘʚʥʝʥʠʝ ʟʘʥʷʪʦʩʪʠ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʧʨʠʝʟʞʠʭ ʠ 
ʢʦʨʝʥʥʳʭ ʬʨʘʥʮʫʟʦʚ (ʨʠʩ. 1). 

 

 
ʉʡʪ. 1. ʀʙʦʸʫʧʪʫʵ ʭʩʙʦʯʬʠʧʛ ʡ ʡʥʥʡʜʩʙʦʫʧʛ ʛʧ ʛʫʧʩʡʰʦʧʥ ʡ ʫʩʞʫʡʰʦʧʥ ʪʞʣʫʧʩʞ [3] 

 
ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ, ʠʤʤʠʛʨʘʥʪʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʧʝʨʝʞʘʶʪ ʢʦʨʝʥʥʳʭ ʬʨʘʥʮʫʟʦʚ ʚʦ ʤʥʦ-

ʛʠʭ ʩʬʝʨʘʭ ʟʘʥʷʪʦʩʪʠ, ʥʘʧʨʠʤʝʨ: ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʦʪʩʫʪʩʪʚʠʝ ʥʝʜʦʩʪʘʪʢʘ ʚ ʥʠʟʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʨʘʙʦʯʠʭ ʙʝʟ ʚʳʩʦʢʠʭ ʪʨʝʙʦʚʘʥʠʡ); ʚ ʫʭʦʜʝ ʟʘ ʜʦʤʦʤ (ʥʝʜʦʨʦʛʘʷ ʜʦʤʘʰʥʷʷ ʧʨʠʩʣʫʛʘ), ʚ ʨʝʩʪʦʨʘʥʥʦʤ ʠ 
ʦʪʝʣʴʥʦʤ ʙʠʟʥʝʩʝ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʤʠʛʨʘʥʪʘʤ ʥʝ ʫʜʘʣʦʩʴ ʟʘʥʷʪʴ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚʦ ʚʩʸʤ 
ʪʨʝʪʠʯʥʦʤ ʩʝʢʪʦʨʝ, ʧʦʢʘ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʦʭʨʘʥʷʶʪ ʢʦʨʝʥʥʳʝ ʬʨʘʥʮʫʟʳ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ ʠ ʩʬʝʨ, ʪʨʝʙʫʶʱʠʭ ʛʣʫʙʦʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʦʙʨʘ-
ʟʦʚʘʥʠʷ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʜʘʞʝ ʩʝʛʦʜʥʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ ʩʣʘʙʳʝ ʧʦʟʠʮʠʠ ʧʨʠʝʟʞʠʭ (ʟʜʝʩʴ 
ʥʘʭʦʜʷʪʩʷ ʣʠʰʴ 15% ʦʪ ʚʩʝʭ ʟʘʥʷʪʳʭ ʠʤʤʠʛʨʘʥʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʨʘʙʦʪʘʶʱʠʭ ʚ ʵʪʠʭ ʩʬʝʨʘʭ ʬʨʘʥʮʫʟʦʚ ʥʘ 
5% ʙʦʣʴʰʝ). ʅʦ ʧʦʩʪʝʧʝʥʥʦ ʠʤʤʠʛʨʘʥʪʳ ʚʥʝʜʨʷʶʪʩʷ ʠ ʚ ʙʦʣʝʝ ʧʨʝʩʪʠʞʥʳʝ ʩʬʝʨʳ ʵʢʦʥʦʤʠʢʠ ʌʨʘʥʮʠʠ, 
ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʜʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʯʘʩʪʥʦʡ ʧʨʘʢʪʠʢʠ (ʚʨʘʯʝʙʥʦʡ, ʫʯʝʙʥʦʡ ʠʣʠ 
ʘʜʚʦʢʘʪʩʢʦʡ). 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʘʢʦʡ ʯʘʩʪʥʦʡ ʧʨʘʢʪʠʢʠ ʯʘʩʪʦ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʦʡ ʦʪʯʸʪʥʦʩʪʠ ʠ ʧʦʣʫʯʘ-
ʶʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ, çʯʝʨʥʫʶ ʟʘʨʧʣʘʪʫè. ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʬʠʥʘʥʩʦʚʦʛʦ ʙʨʝʤʝʥʠ ʚ ʚʠʜʝ 
ʥʘʣʦʛʦʚ, ʧʨʠʚʣʝʢʘʝʪ ʢʘʢ ʬʨʘʥʮʫʟʦʚ, ʪʘʢ ʠ çʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴè ʩʦʦʙʱʝʩʪʚʘ ʠʤʤʠʛʨʘʥʪʦʚ, ʯʴʠ 
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ʧʨʝʜʩʪʘʚʠʪʝʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʨʫʜʥʦʩʪʠ, ʧʦʣʫʯʘʶʪ ʜʠʧʣʦʤʳ ʧʨʝʩʪʠʞʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʣʠʮʝʥʟʠʠ 
ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʠʪʦʛʝ, ʩ ʧʨʠʭʦʜʦʤ ʤʠʛʨʘʥʪʦʚ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ ʪʨʫʜʘ ʥʘʠʙʦʣʝʝ 
çʟʘʢʦʥʦʧʦʩʣʫʰʥʳʤʠè ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʢʪʦʨʘ ʩʪʘʣʠ ʩʪʦʤʘʪʦʣʦʛʠ, ʢʦʩʤʝʪʦʣʦʛʠ, 
ʛʨʘʞʜʘʥʩʢʠʝ ʶʨʠʩʪʳ ʠ ʯʘʩʪʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ [4]. 

ɺ ʦʙʱʝʤ ʠ ʮʝʣʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʳʷʚʠʪʴ, ʯʪʦ ʠʤʤʠʛʨʘʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞ-
ʥʦʩʪʠ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʥʠʰʠ ʚ ʧʨʦʙʣʝʤʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʩʝʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʟʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʪʨʫʜʦʤ, ʛʜʝ ʦʙʳʯʥʳʡ 
ʢʦʨʝʥʥʦʡ ʬʨʘʥʮʫʟ ʨʘʙʦʪʘʪʴ ʥʝ ʟʘʭʦʯʝʪ, ʚʝʜʴ ʠʤ ʵʪʦ ʥʝ ʚʳʛʦʜʥʦ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʪʦʢ ʠʤʤʠʛʨʘʥʪʦʚ 
ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʛʨʦʤʥʦʛʦ çʩʝʨʦʛʦè ʨʳʥʢʘ ʫʩʣʫʛ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 
ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ. ɺ ʜʦʙʘʚʦʢ, ʫʤʝʥʴʰʘʝʪ ʩʨʝʜʥʶʶ ʟʘʨʧʣʘʪʫ. 

ʋʞʝ ʜʘʚʥʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʪʦʢʠ ʤʠʛʨʘʮʠʠ ʚʦ ʌʨʘʥʮʠʶ ʧʨʠʚʝʣʠ ʢ ʩʦ-
ʮʠʘʣʴʥʦʡ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʚ ʩʪʨʘʥʝ. ʀʩʪʦʢʦʤ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʪʘʣʠ ʠʤʝʥʥʦ ʚʳʭʦʜʮʳ ʠʟ ʙʝʜʥʝʡ-
ʰʠʭ/ʧʨʦʙʣʝʤʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ. ʆʥʠ ʞʝ ʷʚʣʷʶʪʩʷ ʜʚʠʛʘʪʝʣʝʤ ʩʝʨʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. 

ʇʦʜʦʙʥʦʝ ʚʣʠʷʥʠʝ ʠʤʤʠʛʨʘʥʪʦʚ ʥʘ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʩʪʨʘʥʝ ʚʦʟʤʫʱʘʝʪ 
ʥʘʩʝʣʝʥʠʝ ʌʨʘʥʮʠʠ. ʇʦʵʪʦʤʫ ʚ ʥʦʷʙʨʝ 2019 ʛʦʜʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʌʨʘʥʮʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ 
ʚʚʝʜʝʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʢʚʦʪ ʧʦ ʧʨʠʥʷʪʠʶ ʙʝʞʝʥʮʝʚ, ʠ ʯʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʪʨʫʜʷʱʠʭʩʷ-ʤʠʛʨʘʥʪʦʚ, ʚʳʜʘ-
ʚʘʷ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʨʘʙʦʪʫ ʪʦʣʴʢʦ ʪʝʤ ʪʠʧʘʤ ʨʘʙʦʯʠʭ, ʚ ʢʦʪʦʨʳʭ ʦʥʘ ʥʫʞʜʘʝʪʩʷ [5]. ʕʪʦ ʦʛʨʘʥʠʯʠʪ 
ʠʞʜʠʚʝʥʯʝʩʢʦʝ ʧʨʦʞʠʚʘʥʠʝ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʦʙʠʷ, ʧʦʣʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 
ʩʠʣʴʥʝʝ. 

ʋʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʩʦʩʪʘʚʣʷʝʪ ʮʝʣʳʭ 8,5%, ʠ ʵʪʦ ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩ 2010 ʛʦʜʘ. ɼʦ ʩʠʭ 
ʧʦʨ ʬʨʘʥʮʫʟʩʢʠʝ ʨʘʙʦʪʦʜʘʪʝʣʠ ʜʦʣʞʥʳ ʙʳʣʠ ʦʙʦʩʥʦʚʳʚʘʪʴ, ʧʦʯʝʤʫ ʬʨʘʥʮʫʟʩʢʠʡ ʛʨʘʞʜʘʥʠʥ ʥʝ ʤʦʞʝʪ 
ʙʳʪʴ ʥʘʥʷʪ ʚʤʝʩʪʦ ʤʠʛʨʘʥʪʘ, ʢʦʪʦʨʳʡ, ʧʦ ʩʫʪʠ, ʟʘʥʠʤʘʝʪ ʝʛʦ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, 
ʌʨʘʥʮʠʷ ʦʩʪʨʦ ʥʫʞʜʘʝʪʩʷ ʚ ʨʘʙʦʪʥʠʢʘʭ (ʟʘʯʘʩʪʫʶ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʦʧʣʘʪʦʡ), ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʘʢʠʭ ʩʝʢʪʦ-
ʨʘʭ, ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʛʦʩʪʠʥʠʯʥʦʝ ʜʝʣʦ, ʦʙʱʝʧʠʪ ʠ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ. ʊʘʢʞʝ ʥʝ ʭʚʘʪʘʝʪ ʢʚʘʣʠʬʠ-
ʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʧʝʮ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ. 
ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʌʨʘʥʮʠʷ ʚʳʜʘʣʘ 33 ʪʳʩ. ʚʠʟ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʤʠʛʨʘʥʪʘʤ. 

ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʚ ʦʙʱʝʩʪʚʝ ʧʦʜʪʘʣʢʠʚʘʝʪ ʠʤʤʠʛʨʘʥʪʦʚ ʢ ʢʦʥʩʦʣʠʜʘʮʠʠ ʠʭ 
ʫʩʠʣʠʡ ʠ ʧʦʠʩʢʫ ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʠʭ ʵʪʥʠʯʝʩʢʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ ʠ 
ʪʦʤʫ ʧʦʜʦʙʥʦʝ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦʜʜʝʨʞʢʫ (ʯʘʩʪʦ ʥʝ ʪʦʣʴʢʦ ʤʦʨʘʣʴʥʫʶ, ʥʦ ʠ ʤʘʪʝʨʠʘʣʴʥʫʶ). ɺ 
ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʨʘʚʥʳʝ ʠ ʜʠʩʢʨʠʤʠʥʠʨʫʶʱʠʝ ʫʩʣʦʚʠʷ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ, ʧʦʜʪʘʣʢʠʚʘʶʪ 
ʥʘʠʙʦʣʝʝ ʫʱʝʤʣʷʝʤʳʝ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ (ʚ ʦʩʥʦʚʥʦʤ ʠʤʤʠʛʨʘʥʪʦʚ ʠʟ ʠʩʣʘʤʩʢʦʡ ʩʨʝʜʳ) ʢ ʩʦʟʜʘʥʠʶ 
ʩʦʙʩʪʚʝʥʥʳʭ ʤʠʢʨʦ- ʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʚʦʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʦʥʠ ʯʘʩʪʦ ʚʳʥʫʞʜʝʥʳ ʫʢʣʦ-
ʥʷʪʴʩʷ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ ʠ ʚʝʩʪʠ çʩʝʨʫʶè ʦʪʯʝʪʥʦʩʪʴ, ʯʪʦ ʫʞʝ ʩʪʘʣʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠ 
ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʚʦ ʌʨʘʥʮʠʠ. 
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ʉʪʫʜʝʥʪʳ 
ɸʅʆ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʢʦʦʧʝʨʘʮʠʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘ 

 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ ʟʘʤʝʜʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʨʦʩʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢʫʨʩʘ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʘʣʶʪʳ, ʫʩʣʦʚʠʷʤʠ ʩʘʥʢʮʠʦʥ-
ʥʦʛʦ ʨʝʞʠʤʘ, ʥʝʫʩʪʦʡʯʠʚʦʡ ʜʠʥʘʤʠʢʦʡ ʮʝʥ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʠ ʧʨ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ, ʩʧʦʩʦʙʥʳʭ ʧʨʝʜʫ-
ʧʨʝʜʠʪʴ ʠ ʥʠʚʝʣʠʨʦʚʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʫʛʨʦʟʳ, ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝ-
ʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ɺʩʝ ʵʪʦ ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʜʝʨʞʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʘʭ, ʤʝʪʦʜʠʯʝʩʢʦʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ ʦʮʝʥʢʠ ʠ, 
ʢʘʢ ʨʝʟʫʣʴʪʘʪʘ, ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʤʠʢʨʦ-
ʫʨʦʚʥʝ. 

ɹʦʦʧʫʙʯʡʸ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʚʠʜʫ ʘʢʪʫʘʣʠʟʘʮʠʠ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʵʢʦʥʦʤʠʢʠ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʨʘʟʚʠʪʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ 
ʩʫʱʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʥʷ-
ʪʠʡʥʦ-ʢʘʪʝʛʦʨʠʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʨʘʩʢʨʳʚʘʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʘʤʢʘʭ 
ʥʘʫʯʥʦʛʦ ʦʙʦʨʦʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʝʜʧʨʠʷʪʠʝ, ʫʛʨʦʟʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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Abstract: currently, due to the actualization of the problem of ensuring economic security at all levels of the 
economy, the role of developing the theoretical basis that determines the essential characteristics of this cate-
gory is increasing. The article presents the results of a study of the conceptual and categorical apparatus that 
reveals the content of economic security in the framework of scientific turnover.  
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ʃʦʛʠʢʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʥʷʪʠʡʥʦ-ʢʘʪʝʛʦʨʠʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷ-
ʪʠʷ, ʢʦʪʦʨʳʤ ʦʧʝʨʠʨʫʝʪ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. 

ʂʘʢ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʯʥʘʷ ʰʢʦʣʘ ʥʝ ʚʳʷʚʠʣʘ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʧʦ ʧʦʚʦʜʫ 
ʧʦʥʷʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʪʜʝʣʴʥʳʝ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩ 
ʦʙʝʩʧʝʯʝʥʠʝʤ ʟʘʱʠʱʝʥʥʦʩʪʠ  ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʫʛʨʦʟʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 
ʜʨʫʛʠʝ ʞʝ ʩʦʦʪʥʦʩʷʪ ʜʘʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʩ  ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ (ʧʦʪʝʥʮʠʘʣʦʚ) ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʪʘʙʣ. 1). 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ 
ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 
ʨʝʩʫʨʩʦʚ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʦʩʥʦʚʥʦʡ ʮʝʣʠ, ʥʦ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ ʵʢʦ-
ʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʘʜʝʢʚʘʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ ʫʛʨʦʟʳ. ʇʦ 
ʥʘʰʝʤʫ ʫʙʝʞʜʝʥʠʶ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʚʥʦ ʢʘʢ ʠ ʩʦʙʩʪʚʝʥʥʦ ʝʛʦ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠ-
ʤʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷ-
ʪʠʷ. 

 
ʋʙʚʤʡʯʙ 1  

ʇʨʩʞʝʞʤʞʦʡʸ ʶʣʧʦʧʥʡʰʞʪʣʧʢ ʚʞʠʧʨʙʪʦʧʪʫʡ ʨʩʞʝʨʩʡʸʫʡʸ 

ɸʚʪʦʨʳ ʉʦʜʝʨʞʘʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʇʦʣʫʰʢʠʥ ʆ.ɸ. [6, ʩ. 56] ʩʦʩʪʦʷʥʠʝ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥ ʧʨʠ ʥʘʠʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʜʦʙʠʚʘʝʪʩʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ, ʦʩʣʘʙʣʝʥʠʷ ʠʣʠ ʟʘʱʠʪʳ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʘʩʥʦ-
ʩʪʝʡ ʠ ʫʛʨʦʟ ʠʣʠ ʜʨʫʛʠʭ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʙʠʟʥʝʩʘ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 
ʨʠʩʢʘ 

ɻʦʥʯʘʨʝʥʢʦ ʃ.ʇ.,  
ɸʢʫʣʠʥʠʥ ʌ.ɺ. [7, ʩ. 123] 
 

ʩʦʩʪʦʷʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʜʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʛʨʦʟ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʩʪʘʙʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-
ʥʠʷ 

 ʄʘʥʦʭʠʥʘ ʅ.ɺ. [8, ʩ. 24] ʥʘʣʠʯʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʠʝʤ 
ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʬʠʥʘʥʩʦʚʦʛʦ, ʢʘʜʨʦʚʦʛʦ, ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦ-
ʪʝʥʮʠʘʣʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʬʠʨʤʳ ʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝ-
ʣʷʤ ʠ ʟʘʜʘʯʘʤ 

ʂʘʨʟʘʝʚʘ ʅ.ʅ. [1, ʩ. 35] ʩʦʩʪʦʷʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʦʜʦʚ 
ʠ ʩʨʝʜʩʪʚ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʦʧʘʩʥʦʩʪʝʡ ʠ 
ʫʛʨʦʟ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʠʥʘʷ ʩʪʘ-
ʙʠʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ʃʝʣʶʭʠʥ ʉ.ɽ., ʂʦʨʦʪʯʝʥʢʦ 
ɸ.ʄ., ɼʘʥʠʣʦʚʘ ʋ.ɺ. [5, ʩ. 126] 

ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʫʙʲʝʢʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ, ʝʛʦ ʢʘʧʠʪʘʣʘ ʠ ʠʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠ-
ʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʛʨʦʟ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʠʤʝʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʞʝ-

ʩʪʚʦʤ ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʩʢʣʦʥʳ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚ-
ʣʷʶʱʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʬʠʥʘʥʩʦʚʘʷ, ʪʝʭʥʠʢʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, ʢʘʜʨʦʚʘʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ, ʩʠʣʦʚʘʷ, ʧʦʣʠʪʠʢʦ-ʧʨʘʚʦʚʘʷ [3, 4, 7]. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʜʝʣʴʥʳʝ ʘʚʪʦʨʳ ʜʦʧʦʣʥʷʶʪ ʜʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʪʘʢʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʘʢ ʪʨʘʥʩʧʦʨʪ-
ʥʘʷ ʠ ʤʘʨʢʝʪʠʥʛʦʚʘʷ  [1, ʩ. 34]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷ-
ʝʪʩʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʚʦʟʥʠʢʘʶʱʠʤ ʫʛʨʦʟʘʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʭʘʨʘʢʪʝ-



78 ǰǱǲǣǤǬǶǤǰǩǧǤ ǬǟǲǶǬǺǤ ǧǰǰǪǤǣǭǡǟǬǧǾ 

 

II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʨʠʟʦʚʘʪʴ ʩʫʱʥʦʩʪʴ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʠ ʝʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʉʡʪ. 1. ʇʪʦʧʛʦʴʞ ʪʧʪʫʙʛʤʸʷʲʡʞ ʶʣʧʦʧʥʡʰʞʪʣʧʢ ʚʞʠʧʨʙʪʦʧʪʫʡ ʨʩʞʝʨʩʡʸʫʡʸ 

 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʠʤʦʣʦʛʠʷ ʧʦʥʷʪʠʷ çʫʛʨʦʟʘè ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʠ ʚʦʟʤʦʞʥʦʝ ʜʝʡʩʪʚʠʝ ʢʘʢʦʡ-

ʣʠʙʦ ʦʧʘʩʥʦʩʪʠ. ʇʦʜ ʫʛʨʦʟʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʥʠʤʘʝʪʩʷ: 
1) ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ 

ʥʘʮʝʣʝʥʳ ʥʘ ʥʝʟʘʢʦʥʥʦʝ ʠʣʠ ʟʣʦʩʪʥʦʝ ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʥʠʝ, ʠʣʠ ʟʘʪʨʫʜʥʝʥʠʠ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʚʥʳʤʠ, ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʤʠ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ, ʘ ʪʘʢʞʝ ʥʘ ʦʪʯʫʞʜʝ-
ʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

2) ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʣʠ ʨʝʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʥʘʨʫʰʘʶʱʝʝ ʩʦ-
ʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʫʙʲʝʢʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʳʝ ʧʨʠʚʝʩʪʠ ʢ ʝʝ ʧʨʝ-
ʢʨʘʱʝʥʠʶ, ʣʠʙʦ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʜʨʫʛʠʤ ʧʦʪʝʨʷʤ [2, ʩ. 131]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʛʨʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ 
ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʚʥʝʰʥʝʡ ʠʣʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʤʠ ʙʳʣʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ 
ʫʛʨʦʟʳ ʵʢʦʥʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʨʠʟʥʘʢʫ ʠʭ ʦʪʥʝʩʝʥʠʷ ʢ ʚʥʫʪʨʝʥʥʠʤ ʠʣʠ ʞʝ ʚʥʝʰ-
ʥʠʤ ʬʘʢʪʦʨʘʤ (ʨʠʩ. 2).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʷʜ ʘʚʪʦʨʦʚ ʚʳʜʝʣʷʝʪ ʠ ʜʨʫʛʠʝ ʧʨʠʟʥʘʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʛʨʦʟ: ʚʝʨʦʷʪ-
ʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ (ʧʦʪʝʥʮʠʘʣʴʥʳʝ, ʨʝʘʣʴʥʳʝ), ʚʨʝʤʷ ʥʘʩʪʫʧʣʝʥʠʷ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ, ʙʣʠʟʢʘʷ (ʩʨʦʢ 
ʥʘʩʪʫʧʣʝʥʠʷ ʜʦ 1 ʛʦʜʘ), ʜʘʣʝʢʘʷ (ʩʨʦʢ ʥʘʩʪʫʧʣʝʥʠʷ ʩʚʳʰʝ 1 ʛʦʜʘ)), ʧʨʠʨʦʜʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʦʙʲʝʢʪʠʚ-
ʥʳʝ (ʝʩʪʝʩʪʚʝʥʥʳʝ), ʩʫʙʲʝʢʪʠʚʥʳ (ʠʩʢʫʩʩʪʚʝʥʥʳʝ)) ʠ ʧʨ. [5, ʩ. 100]. 

ɺ ʧʦʨʷʜʢʝ ʢʦʤʤʝʥʪʘʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʨʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʷʩ-
ʥʠʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ çʚʥʝʰʥʠʝè ʠ çʚʥʫʪʨʝʥʥʠʝè ʫʛʨʦʟʳ ʩʫʛʫʙʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳ. ʂ ʚʥʫʪ-
ʨʝʥʥʠʤ ʫʛʨʦʟʘʤ ʦʪʥʦʩʷʪʩʷ ʜʝʡʩʪʚʠʷ ʠʣʠ ʙʝʟʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʠʥʪʝ-
ʨʝʩʘʤ ʝʛʦ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʋʯʠʪʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʘʧʠʪʘʣʘ, ʧʦʚʳʰʝʥʠʝ ʢʘ-

ʯʝʩʪʚʘ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʦʡ ʠ ʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ ʠ ʧʦ-

ʚʳʰʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʙʠʟʥʝʩʘ 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʌʠʥʘʥʩʦʚʘʷ 

ʊʝʭʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʂʘʜʨʦʚʘʷ  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ  

ʇʦʣʠʪʠʢʦ-

ʧʨʘʚʦʚʘʷ 

ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʣʳʤ ʥʘʙʦʨʦʤ ʪʝʭʥʦʣʦʛʠʡ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʠʣʠ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘ-

ʙʦʪʝ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ 

ɺʢʣʶʯʘʝʪ ʨʘʙʦʪʫ ʩ ʧʝʨʩʦʥʘʣʦʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ  

ʆʧʨʝʜʝʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʯʠʥʘʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘ-

ʥʦʚʢʠ, ʚʳʟʚʘʥʥʦʛʦ ʧʦʙʦʯʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ 

ʉʦʩʪʦʠʪ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʧʨʘʚʦʚʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʙʣʶ-

ʜʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚʩʝʭ ʧʨʘʚʦʚʳʭ ʥʦʨʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ 










































































































































































































