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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

7.05.2019 ʛ. 

II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

 

çʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʈʆʎɽʉʉʓ ɺ ʅɸʋʂɽ ʀ ʆɹʈɸɿʆɺɸʅʀʀè 

 

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 ǧǬǬǭǡǟǵǧǭǬǬǺǤ ǮǯǭǵǤǰǰǺ ǡ ǬǟǲǩǤ ǧ ǭǠǯǟǦǭǡǟǬǧǧ 

 

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

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

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

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

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

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

ʥʦʤʠʢʦ-ʶʨʠʜʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

20) ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

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

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

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

ʬʝʩʩʦʨ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

26) ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜ.ʶ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʋʨʘʣʴʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʘʚʦʩʫʜʠʷè 

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

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

ʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻɼ ʉʆ ʈɸʅ) 

28) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

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

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

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

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

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

çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-

ɹʘʨʘʥʦʚʩʢʦʛʦè 

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

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè  

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

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

çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

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

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

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

ɻʦʣʴʜʙʝʨʛʘ ʊʦʤʩʢʦʛʦ ʅʀʄʎ. 

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

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ "ʄʦʩʢʦʚʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  
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ǲǣǩ 316, 7369 316, 753 

ǡǪǧǾǬǧǤ ǯǤǣǩǭǦǤǫǤǪǻǬǭǢǭ ǼǪǤǫǤǬǱǟ YB 
Ǭǟ ǭǮǱǧǶǤǰǩǧǤ ǰǡǭǨǰǱǡǟ 
ǼǮǧǱǟǩǰǧǟǪǻǬǺǴ ǰǪǭǤǡ GAAS 
ǧ ?JXGA1-XAS 

ǷǿȏȇȀǿȄȁ ǫȒȏǿȑ ǠȍȏȇȀǿȄȁȇȖ 
ʬʠʟ.-ʤʘʪ.ʥʘʫʢ, ʜʦʮʝʥʪ 

ǥȒȋǿȌǿȆǿȏȍȁ ǟȊȊǿȞȏ ǮǿȏǿȔǿȑȍȁȇȖ, 
CȄȈȑȇȋȀȄȑȍȁǿ ǢȒȊȀǿȃǿȌ ǟȆǿȑȍȁȌǿ, 
ǰȄȏȇȋȀȄȑȍȁǿ ǫȄȔȏȇȀǿȌ ǮȇȏȞȏȍȁȌǿ 

ʘʩʩʠʩʝʥʪʳ 
ʅʫʢʫʩʩʢʠʡ ʬʠʣʠʘʣ ʊʘʰʢʝʥʪʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 

ɹʦʦʧʫʙʯʡʸ: ɺʚʝʜʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʜʢʦʟʝʤʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ Yb ʚ ʩʦʩʪʘʚ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʧʣʝʥʢʠ 
AlxGa1-As ʠ GaAs ʠʟʤʝʥʷʝʪ ʠʟʣʫʯʘʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʠʪʦʥʥʳʭ ʦʙʣʘʩʪʝʡ ʩʪʨʫʢʪʫʨʳ. ʂʦʥʮʝʥʪʨʘ-
ʮʠʠ Yb ʦʩʥʦʚʥʦʤ ʷʚʣʷʝʪʩʷ ʛʝʪʪʝʨʦʤ ʦʩʪʘʪʦʯʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʛʝʪʝʨʦʛʝʥʥʦ-
ʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʨʘʩʧʣʘʚʝ, ʠʟʤʝʥʷʶʱʠʤ ʩʪʝʭʠʦʤʝʪʨʠʶ ʕʉ. 
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Abstract: Introduction of rare earth Yb concentration in content of epitaxial films GaAs and AlGa1-xAs changes 
radiative characteristics of excitonic regions of structure. Yb concentrations serve basically role of getters of 
remaining impurities and at the same time catalysators of heterogenic equilibrium in alloy which changes stoi-
chiometry of epilayers.  
Key words: luminescence, reflection, heterostructures, wavelength. 

 
ʄʝʪʦʜʦʤ ʞʠʜʢʦʬʘʟʥʦʡ ʵʧʠʪʘʢʩʠʠ ʩ ʜʦʙʘʚʢʦʡ ʨʝʜʢʦʟʝʤʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ Yb ʚ ʛʘʣʣʠʝʚʳʡ ʨʘʩʧʣʘʚ 

ʧʦʣʫʯʝʥʳ ʵʧʠʪʘʢʩʠʘʣʴʥʳʝ ʩʣʦʠ AlxGa1-As ʠ GaAs. ʀʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʬʦʪʦ-
ʣʶʤʠʥʝʩʮʝʥʮʠʠ ʠ ʩʪʝʭʠʦʤʝʪʨʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʈɿʕ ʩʫʱʝʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘ-
ʮʠʷ Yb ʚ ʨʘʩʧʣʘʚʝ (NʞYb ~ 0.5 ʭ 10-4 ʘʪ. ʜʦʣʝʡ), ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʣʦʠ. ʇʨʠ 
ʵʪʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ Yb ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʛʝʪʪʝʨʘ ʦʩʪʘʪʦʯʥʳʭ ʧʨʠʤʝʩʝʡ ʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʛʝʪʝ-
ʨʦʛʝʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʨʘʩʧʣʘʚʝ, ʝʛʦ ʚʭʦʞʜʝʥʠʝ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʘʪʦʤʦʚ ʚ ʪʚʝʨʜʫʶ ʬʘʟʫ ʥʝ ʫʭʫʜʰʘ-
ʝʪ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʣʦʝʚ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʨʘʩʧʣʘʚ ʥʝʙʦʣʴʰʠʭ ʜʦʙʘʚʦʢ ʈɿʕ ʤʝʪʦʜʦʤ 
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ʞʠʜʢʦʬʘʟʥʦʡ ʵʧʠʪʘʢʩʠʠ (ɾʌʕ) ʧʦʣʫʯʘʶʪʩʷ ʦʩʦʙʦ ʯʠʩʪʳʝ ʥʝʣʝʛʠʨʦʚʘʥʥʳʝ ʩʣʦʠ GaAs [1,2], InP, InGaAs. 
ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʝ ʛʝʪʪʝʨʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʈɿʕ, ʘ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʟʘʚʠʩʠʪ ʦʪ ʠʩ-
ʭʦʜʥʦʡ ʯʠʩʪʦʪʳ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [2], ʘ ʪʘʢʞʝ ʚʠʜʘ ʈɿʕ. ʆʜʥʘʢʦ 
ʚʦʧʨʦʩ ʦ ʬʦʨʤʝ ʚʭʦʞʜʝʥʠʷ ʧʨʠʤʝʩʝʡ ʈɿʕ ʚ ʩʦʩʪʘʚ ʵʧʠ-ʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ (ʕʉ) (ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʘʪʦ-
ʤʦʚ ʠ/ʠʣʠ ʤʠʢʨʦʚʢʣʶʯʝʥʠʡ) ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʷʤʳʝ 
ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʈɿʕ ʚ ʕʉ AIIIBV ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʘʩʧʣʘʚʝ ʚʝʩʴʤʘ ʧʨʦʪʠʚʦʨʝʯʠ-
ʚʳ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʚʣʠʷʥʠʷ ʈɿʕ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʕʉ, ʧʦʣʫʯʝʥʥʳʭ ʤʝʪʦʜʦʤ ɾʌʕ, ʠ ʤʝʭʘ-
ʥʠʟʤʦʚ ʠʭ ʚʭʦʞʜʝʥʠʷ ʚ ʪʚʝʨʜʫʶ ʬʘʟʫ ʥʘʤʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʕʉ GaAs ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷʭ Yb ʚ ʨʘʩʧʣʘʚʝ [3]. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦ-
ʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʕʉ AlxGa1-xAs. 

ʕʉ GaAs ʠ AlxGa1-xAs ʪʦʣʱʠʥʦʡ 6-12 ʤʢʤ ʚʳʨʘʱʠʚʘʣʠ ʚ ʠʜʝʥʪʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ ʨʘʩʧʣʘʚʘ Ga ʥʘ 
ʧʦʜʣʦʞʢʘʭ ʠʟ ʧʦʣʫʠʟʦʣʠʨʫʶʱʝʛʦ GaAs (100) ʚ ʧʦʪʦʢʝ ʚʦʜʦʨʦʜʘ (~ 15 ʣ/ʯ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʯʘʣʘ ʵʧʠ-
ʪʘʢʩʠʠ ^680Áʉ, ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ ʜʣʷ ʕʉ GaAs ~ 1.2 Áʉ/ʤʠʥ ʠ ʜʣʷ AlxGa1-xAs 0.7 Áʉ/ʤʠʥ. 

 
ʋʙʚʤʡʯʙ 1 
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ʂʦʥʮʝʥʪʨʘʮʠʶ Yb ʚ Ga-ʨʘʩʧʣʘʚʝ (NʞYb) ʚʘʨʴʠʨʦʚʘʣʠ ʜʣʷ ʩʣʦʝʚ GaAs (0 < NʞYb < 8 x ȽɃ14 ʘʪ. ʜʦ-
ʣʝʡ). ɼʣʷ ʥʘʩʳʱʝʥʠʷ ʨʘʩʧʣʘʚʘ ʤʳʰʴʷʢʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ GaAs (ɸɻʅ-1), ʚʨʝʤʷ 
ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʨʘʩʧʣʘʚʘ ʩʦʩʪʘʚʣʷʣʦ >1.5 ʯ ʘʥʘʣʦʛʠʯʥʦ [3]. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʨʘʬʠʪʦʚʳʝ ʢʘʩʩʝʪʳ, 
ʦʪʦʞʞʝʥʥʳʝ ʚ ʚʦʜʦʨʦʜʝ ʚ ʪʝʯʝʥʠʝ 5 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ~950Áʉ.ʇʘʨʘʤʝʪʨʳ ʩʣʦʝʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠ-
ʮʝ. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʕʉ GaAs ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ Yb ʚ ʨʘʩʧʣʘʚʝ 
ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʥʦʛʠʝ ʠʟ ʥʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʝʭʠʦʤʝʪʨʠʷ, ʧʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʘ ʢʨʘʝʚʦʡ ʧʦʣʦʩʳ ʣʶʤʠ-
ʥʝʩʮʝʥʮʠʠ ʠ ʝʝ ʧʦʣʫʰʠʨʠʥʘ, ʧʦʜʚʠʞʥʦʩʪʴ, ʥʝʤʦʥʦʪʦʥʥʦ ʩʚʷʟʘʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ NʞYb. ʅʘ ʦʩʥʦʚʘʥʠʠ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʳ ʢʘʯʝʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʚʣʠʷʥʠʷ 
ʈɿʕ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʕʉ ʠ ʤʝʭʘʥʠʟʤ ʚʭʦʞʜʝʥʠʷ Yb ʚ ʩʦʩʪʘʚ ʕʉ GaAs. ʂʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ 
ʠʥʪʝʨʚʘʣ NʞYb, ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʜʚʝ ʦʙʣʘʩʪʠ. ʇʝʨʚʘʷ ʦʙʣʘʩʪʴ - ʢʦʥʮʝʥʪʨʘʮʠʷ ʈɿʕ ʚ ʨʘʩʧʣʘʚʝ NʞYb 
Ò0.48 x 10-4 ʘʪ. ʜʦʣʝʡ: ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ Yb ʷʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʛʝʪʪʝʨʦʤ ʦʩʪʘʪʦʯʥʳʭ 
ʧʨʠʤʝʩʝʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʨʘʩʧʣʘʚʝ, ʠʟʤʝʥʷʶʱʠʤ ʩʪʝʭʠʦ-
ʤʝʪʨʠʶ ʕʉ; ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ NʞYb ʠʪʪʝʨʙʠʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʪʚʝʨʜʦʡ ʬʘʟʳ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝ-
ʩʪʚʘʭ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʘʪʦʤʦʚ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʈɿʕ NʞYb 1 > 0.48 ʭ 10~4 ʘʪ. ʜʦʣʝʡ, ʪ.ʝ. 
ʧʨʠ ʧʝʨʝʭʦʜʝ ʚʦ ʚʪʦʨʫʶ ʦʙʣʘʩʪʴ, ʦʩʪʘʚʘʷʩʴ ʛʝʪʪʝʨʦʤ ʠ ʢʘʪʘʣʠʟʘʪʦʨʦʤ, Yb ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʕʉ ʚ ʚʠʜʝ 
ʤʠʢʨʦʚʢʣʶʯʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩʳ ʢʦʘʛʫʣʷʮʠʠ ʫʩʠʣʠʚʘʶʪʩʷ  ʩ ʫʚʝʣʠʯʝʥʠʝʤ NʞYb. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ Yb ʚ ʛʘʣʣʠʝʚʦʤ ʨʘʩʧʨʘʚʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʦʙʣʘʩʪʴ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʧʨʠ ʢʦʪʦʨʦʡ 
ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʯʠʩʪʳʭ, ʩʪʝʭʠʦʤʝʪʨʠʯʥʳʭ, ʩ ʭʦʨʦʰʠʤʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝ-
ʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʕʉ GaAs. ʕʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʚʳʙʦʨʝ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ 
ʧʣʝʥʦʢ AlxGa1-xAs . ʀʭ ʚʳʨʘʱʠʚʘʣʠ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ NʞYb, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʧʪʠʤʘʣʴʥʦʤʫ ʝʝ ʟʥʘʯʝ-
ʥʠʶ ʜʣʷ ʕʉ GaAs (~4.8 x AlxGa1-10-4 ʘʪ. ʜʦʣʝʡ). ʇʦʣʫʯʝʥʥʳʝ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ ʦʜʠʥʘʢʦ-
ʚʳʭ ʜʦʙʘʚʢʘʭ ɸ1 ʚ ʨʘʩʧʣʘʚʝ (NʞAi  = 2.32 x 10-4 ʘʪ. ʜʦʣʝʡ) ʕʉ AlxGa1-xAs  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Yb ʠ ʙʝʟ ʥʝʛʦ 
ʨʝʟʢʦ ʦʪʣʠʯʘʣʠʩʴ ʧʦ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʪʘʙʣʠʮʘ). ʅʘ ʫʨʦʚʥʝ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙ-
ʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʜʠʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʤʝʥʝʥʠʡ 
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ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ ʕʉ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʅʘʤ ʫʜʘʣʦʩʴ 
ʜʦʙʠʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʘʢ ʧʦ ʧʦʜʚʠʞʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʥʦʩʠ-
ʪʝʣʝʡ ʟʘʨʷʜʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʳʙʦʨʝ ʦʧ-
ʪʠʤʘʣʴʥʳʭ ʥʘʚʝʩʦʢ Yb. 

ʉʨʘʚʥʝʥʠʝ ʩʧʝʢʪʨʦʚ ʌʃ ʜʣʷ ʕʉ GaAs ʠ AlxGa1-xAs (ʙʝʟ Yb) ʧʦʢʘʟʳʚʘʝʪ ʥʝʢʦʪʦʨʦʝ ʫʣʫʯʰʝʥʠʝ ʠʭ 
ʢʘʯʝʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʨʘʝʚʦʡ ʧʦʣʦʩʳ ʠʟʣʫʯʝʥʠʷ ʠ ʩʫʞʝʥʠʝ ʝʝ ʧʦʣʫʰʠʨʠʥʳ), 
ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ ʩʘʤʦʛʦ ɸ1 ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʧʣʝʥʦʢ [3]. ʇʨʠ ʦʙʨʘʙʦʪʢʝ 
ʩʧʝʢʪʨʦʚ ʌʃ, ʠʟʤʝʨʝʥʥʳʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʢʘʯʝ-
ʩʪʚʝ ʕʉ AlxGa1-xAs 3 ʊʠʧʠʯʥʳʝ ʩʧʝʢʪʨʳ ʌʃ ʜʣʷ ʕ A l0.03Ga0ʉ.97As ʩ Yb ʠ ʙʝʟ ʥʝʛʦ ʧʨʠ T = 4.2 ʂ ʧʨʠʚʝʜʝ-
ʥʳ ʥʘ ʨʠʩ 1. ʉʨʘʚʥʝʥʠʝ ʩʧʝʢʪʨʦʚ ʌʃ ʜʣʷ ʕʉ  A l0.03Ga0ʉ.97As ʩ Yb ʠ ʙʝʟ ʥʝʛʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʫʣʫʯʰʝ-
ʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʕʉ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʩʜʚʠʛ ʧʦʣʦʞʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʢʨʘʝʚʦʡ ʧʦʣʦʩʳ ʚ ʩʪʦ-
ʨʦʥʫ ʤʝʥʴʰʠʭ ʵʥʝʨʛʠʡ (ʥʘ ~3 ʤʵɺ) ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʝʝ ʧʦʣʫʰʠʨʠʥʳ (W ~ 5.8 ʤʵɺ). ʕʪʦ 
ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʕʉ. ʊʘʢ, ʤʦʞʥʦ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ Yb ʩ ʘʪʦʤʥʳʤ ʨʘʜʠʫʩʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʶʱʠʤ ʘʪʦʤʥʳʡ ʨʘʜʠʫʩ Ga (rYɹ  >rGa ), 
ʚʭʦʜʠʪ ʚ ʕʉ ʠ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʚ ʩʣʦʝ ʜʝʬʦʨʤʘʮʠʠ ʩʞʘʪʠʷ (ʚ ʧʦʜʣʦʞʢʝ - ʨʘʩʪʷʞʝʥʠʷ) ʚʳʟʳʚʘʶʪ 
ʢ ʩʤʝʱʝʥʠʝ ʤʘʢʩʠʤʫʤʘ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʠʭ ʵʥʝʨʛʠʡ, ʘ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ɸ1 ʧʨʠʚʦʜʠʪ ʢ ʩʜʚʠʛʫ 
ʤʘʢʩʠʤʫʤʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ.  
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ʉʡʪ. 1. ʊʨʞʣʫʩʴ ʍʄ ʛ ʣʩʙʞʛʧʢ ʧʚʤʙʪʫʡ (0.79-0.83 ʥʣʥ) ʨʩʡ ɼ = 4.2 ʃ ʝʤʸ ʖʊ ɹ1ʧ ʧʠʇʶʧ 97^ ʛʞʠ Yb 

(1) ʡ ʪ ʝʧʚʙʛʣʧʢ Yb (2) 
 
ʇʦʵʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦ ʩʫʜʠʪʴ ʦʙ ʠʟʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʭ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʜʣʷ ʩʣʦʝʚ AlxGa1-

xAs ʙʝʟ Yb, ʚ ʕʉ ʩ Yb ʪʨʫʜʥʦ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ɸ1 ʚ ʕʉ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. 
ʈʘʩʯʝʪ ʩʦʩʪʘʚʘ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ ʚ AlxGa1-xAs ʧʨʦʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ ^( AlxGa1-xAs ) = (GaAs) + 1.247ʭ 
, ʛʜʝ ʭð ʤʦʣʴʥʘʷ ʜʦʣʷ ɸ1, ʁ-ʩʦ; - ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʘ ʢʨʘʝʚʦʡ ʧʦʣʦʩʳ ʌʃ ʧʨʠ ɻ = 4.2 
ʂ. ɺ ʜʠʘʧʘʟʦʥʝ ʆ < ʭ < 0.1 ʚʣʠʷʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʨʘʩʩʦ-
ʛʣʘʩʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʪʦʢ ʧʣʝʥʢʠ ʠ ʧʦʜʣʦʞʢʠ (Ů < 10~5), ʥʝ ʫʯʠʪʳʚʘʣʠ. ʆʜʥʦʨʦʜʥʦʩʪʴ ʩʦʩʪʘʚʘ ʕʉ 
AlGaAs ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʧʨʠ ʧʦʩʣʦʡʥʦʤ ʪʨʘʚʣʝʥʠʠ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ɸ1 ʚ ʵʧʠʪʘʢʩʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʪʘʢ ʠ ʩ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ Yb, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʕʉ [3] (ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚʩʝ 
ʘʪʦʤʳ ɸ1 ʟʘʥʠʤʘʶʪ ʤʝʩʪʘ ʚ Ga-ʧʦʜʨʝʰʝʪʢʝ -ɸ1(ʟʘ ʠ ʚʩʝ ʘʪʦʤʳ Yb ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ Ga-
ʧʦʜʨʝʰʝʪʢʝ - YbGa) ʆʜʥʘʢʦ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʣʠʷʥʠʠ Yb ʥʘ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʩʚʦʡʩʪʚ ʧʣʝʥʦʢ GaAs, ʪʦ ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʭ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 
ʌʃ.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ Yb ʚ ʨʘʩʧʣʘʚʝ Ga ʚ ʥʝʢʦʪʦʨʦʤ ʜʠʘʧʘʟʦʥʝ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ (N  ̂= 
4.8 ʭ ȽɃ'4 ʘʪ. ʜʦʣʝʡ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʯʠʩʪʳʝ ʕʉ AlxGa1-xAs ʤʝʪʦʜʦʤ ɾʌʕ, ʧʨʠ ʵʪʦʤ ʧʨʠ-
ʩʫʪʩʪʚʠʝ Yb ʚ ʕʉ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʣʦʝʚ. ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʚ 
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ʨʘʩʪʚʦʨʝ-ʨʘʩʧʣʘʚʝ ʈɿʕ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʜʦʣʶ ɸ1 ʚ ʕʉ AlGaAs ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʕʉ, ʧʦʣʫʯʝʥʥʳʤ ʙʝʟ Yb. 
ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʪʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ, ʠ ʚʦʧʨʦʩ ʤʦʞʝʪ ʙʳʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦ ʨʝʰʝʥ ʪʦʣʴ-
ʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʷʤʳʭ ʚʳʩʦʢʦʨʘʟʨʝʰʘʶʱʠʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʘ ʪʚʝʨʜʦʡ ʬʘʟʳ, ʯʪʦ ʪʨʝ-
ʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʢʦʥʢʨʝʪ-
ʥʦʛʦ ʈɿʕ (ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ - Yb) ʩʫʱʝʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʨʘʩʧʣʘʚʝ (ʢʦʛʜʘ ʈɿʕ 
ʝʱʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ), ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦʢʘʯʝ-
ʩʪʚʝʥʥʳʝ ʕʉ ʢʘʢ ʙʠʥʘʨʥʳʭ, ʪʘʢ ʠ ʪʨʦʡʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ǩȒȊȇȖȉȍȁǿ ǧȏȇȌǿ ǡȊǿȃȇȋȇȏȍȁȌǿ 

ʩʪʫʜʝʥʪ 
ʌɻɹʆʋ ɺʆ çʄʀʈʕɸ - ʈʦʩʩʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʪʘʣʦʥʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʪʘʣʦʥ ʥʘʧʨʷʞʝ-
ʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʵʪʘʣʦʥʘ ʝʜʠʥʠʮʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ɻʕʊ 13-2011, 
ʘ ʪʘʢ ʞʝ ʵʪʘʣʦʥ ʝʜʠʥʠʮʳ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ 
ʵʪʘʣʦʥʦʚ ɻʕʊ 89-2008 ʠ ɻʕʊ 27-2009. ɼʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʦʤʫ ʷʚʣʝʥʠʶ, ʢʘʢ ʵʬʬʝʢʪ ɼʞʦʟʝʬʩʦʥʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʪʘʣʦʥ, ʥʘʧʨʷʞʝʥʠʝ, ʤʝʪʨʦʣʦʛʠʷ, ʠʟʤʝʨʝʥʠʷ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʵʪʘʣʦʥ 
ʥʘʧʨʷʞʝʥʠʷ, ʵʬʬʝʢʪ ɼʞʦʟʝʬʩʦʥʘ. 
 

THE STANDARD VOLTAGE 
 

Kulichkova Irina Vladimirovna 
 

Abstract: This article presents the classification of standards. The article considers the voltage standard on 
the example of the state primary standard of the unit of electric voltage get 13-2011, as well as the standard of 
the unit of AC voltage on the example of two state special standards get 89-2008 and get 27-2009. The defini-
tion of the phenomenon, like the Josephson effect. 
Keywords: standard, voltage, Metrology, measurements, electric voltage, standard voltage, Josephson effect. 

 
ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢ ʚʩʶʜʫ ʠʤʝʝʪ ʜʝʣʦ ʩ ʠʟʤʝʨʝʥʠʷʤʠ. ʅʘ ʢʘʞʜʦʤ ʰʘʛʫ ʚʩʪʨʝʯʘʶʪʩʷ 

ʠʟʤʝʨʝʥʠʷ ʪʘʢʠʭ ʚʝʣʠʯʠʥ, ʢʘʢ ʜʣʠʥʘ, ʦʙʲʝʤ, ʚʝʩ, ʚʨʝʤʷ ʠ ʜʨ. 
ʀʟʤʝʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʫʪʝʡ ʧʦʟʥʘʥʠʷ ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʢʦʤ. ʆʥʠ ʜʘʶʪ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʨʘʩʢʨʳʚʘʷ ʯʝʣʦʚʝʢʫ ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʧʨʠʨʦʜʝ ʟʘʢʦʥʦ-
ʤʝʨʥʦʩʪʠ. ɺʩʝ ʦʪʨʘʩʣʠ ʪʝʭʥʠʢʠ ʥʝ ʤʦʛʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʨʘʟʚʝʨʥʫʪʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʡ, ʦʧʨʝ-
ʜʝʣʷʶʱʠʭ ʢʘʢ ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ, ʪʘʢ ʠ ʩʚʦʡʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ 
ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʪʨʘʩʣʴʶ ʥʘʫʢʠ, ʠʟʫʯʘʶʱʝʡ ʠʟʤʝʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʝʪʨʦʣʦʛʠʷ. ʉʣʦʚʦ "ʤʝʪʨʦʣʦʛʠʷ" ʦʙʨʘʟʦʚʘʥʦ 
ʠʟ ʜʚʫʭ ʛʨʝʯʝʩʢʠʭ ʩʣʦʚ: ʤʝʪʨʦʥ - ʤʝʨʘ ʠ ʣʦʛʦʩ - ʫʯʝʥʠʝ. ɼʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ ʩʣʦʚʘ "ʤʝʪʨʦʣʦʛʠʷ" - ʫʯʝ-
ʥʠʝ ʦ ʤʝʨʘʭ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʤʝʪʨʦʣʦʛʠʷ ʦʩʪʘʚʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʦʧʠʩʘʪʝʣʴʥʦʡ ʥʘʫʢʦʡ ʦ ʨʘʟʣʠʯʥʳʭ ʤʝ-
ʨʘʭ ʠ ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʥʠʤʠ. ʉ ʢʦʥʮʘ 19-ʛʦ ʚʝʢʘ ʙʣʘʛʦʜʘʨʷ ʧʨʦʛʨʝʩʩʫ ʬʠʟʠʯʝʩʢʠʭ ʥʘʫʢ ʤʝʪʨʦʣʦʛʠʷ 
ʧʦʣʫʯʠʣʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ. ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʨʦʣʦʛʠʠ ʢʘʢ ʦʜʥʦʡ ʠʟ 
ʥʘʫʢ ʬʠʟʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʩʳʛʨʘʣ ɼ. ʀ. ʄʝʥʜʝʣʝʝʚ, ʨʫʢʦʚʦʜʠʚʰʠʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʝʪʨʦʣʦʛʠʝʡ ʚ ʧʝʨʠʦʜ ʩ 
1892 ʧʦ 1907 ʛʛ. ɺʝʣʠʢʦʤʫ ʫʯʝʥʦʤʫ ʤʳ ʦʙʷʟʘʥʳ ʩʦʟʜʘʥʠʝʤ ʄʦʩʢʦʚʩʢʦʡ ʧʦʚʝʨʦʯʥʦʡ ʧʘʣʘʪʢʠ, ʩʪʘʚʰʝʡ 
ʧʨʘʨʦʜʠʪʝʣʴʥʠʮʝʡ ʈʦʩʪʝʩʪ-ʄʦʩʢʚʘ ʚ ʯʘʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʚʝʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʝʡʯʘʩ ʦ ʪʦʤ ʚʨʝʤʝʥʠ ʥʘʧʦʤʠʥʘʝʪ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʝʨʥʫʪʘʷ ʚ ʈʦʩʪʝʩʪ-ʄʦʩʢʚʘ ʵʢʩʧʦʟʠʮʠʷ ʤʝʪʨʦ-
ʣʦʛʠʯʝʩʢʠʭ ʨʘʨʠʪʝʪʦʚ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʧʨʠʙʦʨʦʚ ʚ ʤʦʣʦʜʦʩʪʠ ʙʳʣʠ ʦʙʨʘʟʮʦʚʳʤʠ ʤʝʨʘʤʠ. ɻʦʚʦʨʷ ʩʦ-
ʚʨʝʤʝʥʥʳʤ ʷʟʳʢʦʤ, ʕʊɸʃʆʅɸʄʀ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʵʪʘʣʦʥʦʚ:  
ʇʝʨʚʠʯʥʳʡ ʵʪʘʣʦʥ ð ʵʪʘʣʦʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʝʜʠʥʠʮʳ ʩ ʥʘʠʚʳʩʰʝʡ ʚ ʩʪʨʘʥʝ 

(ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʵʪʘʣʦʥʘʤʠ ʪʦʡ ʞʝ ʝʜʠʥʠʮʳ) ʪʦʯʥʦʩʪʴʶ. ʇʝʨʚʠʯʥʳʝ ʵʪʘʣʦʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 
ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʝ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ), ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ. 

ɺʪʦʨʠʯʥʳʡ ʵʪʘʣʦʥ ð ʵʪʘʣʦʥ, ʧʦʣʫʯʘʶʱʠʡ ʨʘʟʤʝʨ ʝʜʠʥʠʮʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʵʪʘ-
ʣʦʥʘ ʜʘʥʥʦʡ ʝʜʠʥʠʮʳ. ɺʪʦʨʠʯʥʳʝ ʵʪʘʣʦʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʵʪʘʣʦʥʳ-ʢʦʧʠʠ ʠ ʵʪʘʣʦʥʳ ʩʨʘʚʥʝʥʠʷ. 
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ʅʘʮʠʦʥʘʣʴʥʳʡ ʵʪʘʣʦʥ ð ʵʪʘʣʦʥ, ʧʨʠʟʥʘʥʥʳʡ ʦʬʠʮʠʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩ-
ʭʦʜʥʦʛʦ ʜʣʷ ʩʪʨʘʥʳ. ʇʝʨʚʠʯʥʳʡ ʵʪʘʣʦʥ, ʧʨʠʟʥʘʥʥʳʡ ʨʝʰʝʥʠʝʤ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʥʘ ʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʛʦ ʦʨʛʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘʟʳʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 
ʧʝʨʚʠʯʥʳʤ ʵʪʘʣʦʥʦʤ. ʆʙʘ ʪʝʨʤʠʥʘ ʠʤʝʶʪ ʘʜʝʢʚʘʪʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʝʨʤʠʥ "ʥʘʮʠʦʥʘʣʴʥʳʡ ʵʪʘʣʦʥ" ʧʨʠ-
ʤʝʥʷʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʭʦʪʷʪ ʧʦʜʯʝʨʢʥʫʪʴ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʪʘʣʦʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʵʪʘʣʦʥ ð ʵʪʘʣʦʥ, ʧʨʠʥʷʪʳʡ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʛʣʘʰʝʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʤʝʞʜʫ-
ʥʘʨʦʜʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʥʠʤ ʨʘʟʤʝʨʦʚ ʝʜʠʥʠʮ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʠ ʭʨʘʥʠʤʳʭ ʥʘʮʠʦʥʘʣʴ-
ʥʳʤʠ ʵʪʘʣʦʥʘʤʠ. 

ʉʧʝʮʠʘʣʴʥʳʡ ʵʪʘʣʦʥ ð ʵʪʘʣʦʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʝʜʠʥʠʮʳ ʚ ʦʩʦʙʳʭ ʫʩʣʦʚʠʷʭ 
ʠ ʟʘʤʝʥʷʶʱʠʡ ʜʣʷ ʵʪʠʭ ʫʩʣʦʚʠʡ ʧʝʨʚʠʯʥʳʡ ʵʪʘʣʦʥ. ɽʜʠʥʠʮʘ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʘʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴ-
ʥʦʛʦ ʵʪʘʣʦʥʘ, ʧʦ ʨʘʟʤʝʨʫ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʘ ʩ ʝʜʠʥʠʮʝʡ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʡ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʛʦ ʧʝʨʚʠʯʥʦʛʦ ʵʪʘʣʦʥʘ. 

ʕʪʘʣʦʥ-ʢʦʧʠʷ ð ʚʪʦʨʠʯʥʳʡ ʵʪʘʣʦʥ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʟʤʝʨʦʚ ʝʜʠʥʠʮ ʨʘʙʦʯʠʤ 
ʵʪʘʣʦʥʘʤ. ʕʪʘʣʦʥ-ʢʦʧʠʷ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʦʧʠʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʪʘʣʦʥʘ, ʦʥ ʢʦʧʠʨʫʝʪ 
ʣʠʰʴ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʪʘʣʦʥʘ. 

ʕʪʘʣʦʥ ʩʨʘʚʥʝʥʠʷ ð ʚʪʦʨʠʯʥʳʡ ʵʪʘʣʦʥ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʩʣʠʯʝʥʠʷ ʵʪʘʣʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʪʝʤ 
ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʠʯʝʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʈʘʙʦʯʠʡ ʵʪʘʣʦʥ ʚʦʩʧʨʠʥʠʤʘʝʪ ʨʘʟʤʝʨ ʝʜʠʥʠʮʳ ʦʪ ʚʪʦʨʠʯʥʳʭ ʵʪʘʣʦʥʦʚ ʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʣʫʞʠʪ 
ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʟʤʝʨʘ ʤʝʥʝʝ ʪʦʯʥʦʤʫ ʨʘʙʦʯʝʤʫ ʵʪʘʣʦʥʫ (ʥʠʟʰʝʛʦ ʨʘʟʨʷʜʘ) ʠʣʠ ʨʘʙʦʯʠʤ ʩʨʝʜʩʪʚʘʤ ʠʟʤʝ-
ʨʝʥʠʡ. ʊʝʨʤʠʥ "ʨʘʙʦʯʠʡ ʵʪʘʣʦʥ" ʟʘʤʝʥʠʣ ʠʩʧʦʣʴʟʫʝʤʳʡ ʨʘʥʝʝ ʪʝʨʤʠʥ "ʦʙʨʘʟʮʦʚʦʝ ʩʨʝʜʩʪʚʦ ʠʟʤʝʨʝʥʠʡ".  

ʈʘʟʨʷʜʥʳʡ ʵʪʘʣʦʥ ð ʵʪʘʣʦʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʝʨʝʜʘʯʫ ʨʘʟʤʝʨʘ ʝʜʠʥʠʮʳ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠ-
ʥʳ ʯʝʨʝʟ ʮʝʧʦʯʢʫ ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʧʦ ʨʘʟʨʷʜʘʤ ʨʘʙʦʯʠʭ ʵʪʘʣʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʦʪ ʧʦʩʣʝʜʥʝʛʦ ʨʘʙʦʯʝʛʦ 
ʵʪʘʣʦʥʘ ʚ ʵʪʦʡ ʮʝʧʦʯʢʝ ʨʘʟʤʝʨ ʝʜʠʥʠʮʳ ʧʝʨʝʜʘʝʪʩʷ ʨʘʙʦʯʝʤʫ ʩʨʝʜʩʪʚʫ ʠʟʤʝʨʝʥʠʷ. ʏʠʩʣʦ ʨʘʟʨʷʜʦʚ 
ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʚʝʨʦʯʥʦʡ ʩʭʝʤʦʡ. 

ʊʘʢʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʵʪʘʣʦʥʦʚ, ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʫʢʪʫʨʦʡ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 
ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʛʦ ʧʘʨʢʘ ʨʘʙʦʯʠʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʪʦʯʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʵʪʘʣʦʥʦʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ, ʠ ʪʝʤ ʩʘʤʳʤ ð ʢ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 
ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʠ ʵʪʘʣʦʥʦʚ ʝʜʠʥʠʮʳ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ. ʀʤʝʥʥʦ ʧʦ ʪʘʢʦʤʫ ʠʝʨʘʨʭʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʨʘʟ-
ʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʙʱʝʨʦʩʩʠʡʩʢʠʝ ʧʦʚʝʨʦʯʥʳʝ ʩʭʝʤʳ ʜʣʷ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʦʪʜʝʣʴʥʳʭ 
ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. ʕʪʠ ʧʦʚʝʨʦʯʥʳʝ ʩʭʝʤʳ ʷʚʣʷʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʚʠ-
ʜʝ ɻʆʉʊ), ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤʠ ʥʦʤʝʥʢʣʘʪʫʨʫ ʠ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʴ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʜʘʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 
ʚʝʣʠʯʠʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʝʨʝʜʘʯʠ ʨʘʟʤʝʨʘ ʝʜʠʥʠʮʳ ʦʪ ʝʜʠʥʦʛʦ ʠʩʭʦʜʥʦʛʦ 
ʵʪʘʣʦʥʘ ʚʩʝʤ ʠʤʝʶʱʠʤʩʷ ʚ ʩʪʨʘʥʝ ʵʪʘʣʦʥʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʠʟʤʝʨʝʥʠʡ ʜʘʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ. 

ɺʦ ʛʣʘʚʝ ʣʶʙʦʡ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʦʙʱʝʨʦʩʩʠʡʩʢʠʭ ʧʦʚʝʨʦʯʥʳʭ ʩʭʝʤ, ʩʪʦʠʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʪʘ-
ʣʦʥ ʈʦʩʩʠʠ ʝʜʠʥʠʮʳ ʜʘʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʚʦʩʧʨʦʠʟʚʝ-
ʜʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʝʜʠʥʠʮʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʜʣʷ ʧʝʨʝʜʘʯʠ ʝʝ ʨʘʟʤʝʨʘ ʩʨʝʜʩʪʚʘʤ ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢ ʞʝ 
ʵʪʘʣʦʥʘʤ ʩʦʧʦʜʯʠʥʝʥʥʳʤ ʩ ʠʩʭʦʜʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʦʚʝʨʦʯʥʦʡ ʩʭʝʤʦʡ. 

ɼʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʝʜʠʥʠʮʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʩʧʦʣʴʟʫʝʪ-
ʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʵʪʘʣʦʥ ʝʜʠʥʠʮʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ɻʕʊ 13-2011, ʢʦʪʦʨʳʡ ʭʨʘ-
ʥʠʪʩʷ ʚ ʌɻʋʇ "ɺʅʀʀʄ ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ". 

ɼʘʥʥʳʡ ʵʪʘʣʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʝʜʠʥʠʮʳ ʕɼʉ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʦ 
ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʥʝ ʙʦʣʝʝ 5Å10-8ɺ, ʧʨʠ ʥʝ ʠʩʢʣʶʯʸʥʥʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰ-
ʥʦʩʪʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 10-6ɺ. 

ɼʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʝʜʠʥʠʮʳ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʧʦʣʴ-
ʟʫʶʪʩʷ ʜʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʵʪʘʣʦʥʘ ɻʕʊ 89-2008 ʠ ɻʕʊ 27-2009. 

ɻʕʊ 89-2008 - ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʩʧʝʮʠʘʣʴʥʳʡ ʵʪʘʣʦʥ ʝʜʠʥʠʮʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷ-
ʞʝʥʠʷ (ʚʦʣʴʪʘ) ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 10...3Å107ɻʮ. ɼʘʥʥʳʡ ʵʪʘʣʦʥ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʝʜʠʥʠʮʫ ʥʘʧʨʷʞʝʥʠʷ 
ʜʣʷ ʟʥʘʯʝʥʠʡ 0,1 ...10 ɺ ʩʦ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʥʝ ʙʦʣʝʝ 5Å10-5 ɺ ʧʨʠ ʥʝʠʩʢʣʶʯʝʥʥʦʡ 
ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ ʟʥʘʯʝʥʠʷ ʚ      3Å10-4 ɺ. 
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ɻʕʊ 27-2009 - ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʩʧʝʮʠʘʣʴʥʳʡ ʵʪʘʣʦʥ ʝʜʠʥʠʮʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷ-
ʞʝʥʠʷ ï ʚʦʣʴʪʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 3Å107 - 2Å109 ɻʮ. ɼʘʥʥʳʡ ʵʪʘʣʦʥ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʝʜʠʥʠʮʫ ʥʘʧʨʷʞʝʥʠʷ 
ʜʣʷ ʟʥʘʯʝʥʠʡ 0,1... 1 ɺ ʩʦ ʩʨʝʜʥʠʤ ʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ʥʝ ʙʦʣʝʝ 5Å10-3ɺ ʧʨʠ ʥʝ ʠʩʢʣʶʯʝʥʥʦʡ 
ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 2Å10-2ɺ. 

ʕʪʘʣʦʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ - ʥʘʧʨʷʞʝʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʢʘʢ ʦʙʨʘʟʮʦʚʘʷ ʚʝʣʠʯʠʥʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʠ 
ʠʟʤʝʨʝʥʠʷʭ ʠʣʠ ʢʘʢ ʟʘʜʘʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʥʘʧʨʷʞʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 
ʵʣʝʢʪʨʦʥʥʳʭ ʮʝʧʝʡ. ʇʨʠ ʠʟʤʝʨʝʥʠʷʭ ʚʝʣʠʯʠʥʘ ʵʪʘʣʦʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʚʝʩʪʥʘ ʩ ʥʝʦʙ-
ʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʦʩʪʘʚʘʪʴʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʥʝʠʟʤʝʥʥʦʡ ʚʦ ʚʨʝʤʝʥʠ (ʩʪʘʙʠʣʴʥʦʡ). ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʵʪʘʣʦʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʪʘʨʝʠ ʘʢʢʫʤʫʣʷʪʦ-
ʨʦʚ ʠʣʠ ʩʫʭʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʦʚʝʨʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʧʝʨʚʠʯʥʦʛʦ ʵʪʘʣʦʥʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʘʣʦʥʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʠʟʚʝʩʪʥʦ, ʥʝʦʙʭʦ-
ʜʠʤʘ ʣʠʰʴ ʩʪʘʙʠʣʴʥʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʪʦʯʥʠʢʘʤʠ ʵʪʘʣʦʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʪʘʙʠʣʠʪ-
ʨʦʥʳ. ( ʀ. ɽ. ɽʬʠʤʦʚ, 1979 ʛ.) 

ʉ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚʦʟʨʦʩʣʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 
ʚʝʣʠʯʠʥ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ. ʄʥʦʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 
ʧʨʦʙʣʝʤʳ ʨʝʰʘʶʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʚʘʥʪʦʚʳʭ ʵʬʬʝʢʪʦʚ ʚ ʤʝʪʨʦʣʦʛʠʶ. 

ɽʜʠʥʠʮʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʙʳʯʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʵʪʘʣʦʥʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʵʬʬʝʢʪʝ ɼʞʦʟʝʬʩʦʥʘ - ʧʨʦʪʝʢʘʥʠʠ ʪʦʢʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʘʤʠ, ʨʘʟ-
ʜʝʣʝʥʥʳʤʠ ʪʦʥʢʠʤ ʙʘʨʴʝʨʦʤ ʜʠʵʣʝʢʪʨʠʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʉʇʀʉ ʵʪʘʣʦʥʦʚ ʩʦʜʝʨʞʘʪ ʮʝʧʦʯʢʠ ʠʟ ʥʝʩʢʦʣʴ-
ʢʠʭ ʪʳʩʷʯ ʧʝʨʝʭʦʜʦʚ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢ-ʠʟʦʣʷʪʦʨ-ʩʚʝʨʭʧʨʦʚʦʜʥʠʢ ʪʫʥʥʝʣʴʥʦʛʦ ʪʠʧʘ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʉɺʏ-ʜʠʘʧʘʟʦʥʘ ʥʘ ʚʦʣʴʪ-ʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ (ɺɸʍ) ʧʝʨʝʭʦʜʦʚ ʧʦʷʚʣʷ-
ʶʪʩʷ ʩʪʫʧʝʥʠ ʪʦʢʘ ʧʨʠ ʥʘʧʨʷʞʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʘʩʪʦʪʦʡ ʠʟʣʫʯʝʥʠʷ ʠ ʥʦʤʝʨʦʤ ʩʪʫʧʝʥʠ. 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʣʦʥʘ ʥʘ ʵʬʬʝʢʪʝ ɼʞʦʟʝʬʩʦʥʘ ʧʨʦʰʣʘ ʯʝʨʝʟ ʥʝ-
ʩʢʦʣʴʢʦ ʩʪʘʜʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʦʪʥʝʩʪʠ ʩ ʥʦʚʳʤʠ ʦʪʢʨʳʪʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩ 
ʧʨʦʨʳʚʘʤʠ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ. ɺ 1984 ʛʦʜʫ ʙʳʣ ʩʦʟʜʘʥ 
ʧʝʨʚʳʡ ʵʪʘʣʦʥ ʥʘ 1 ʚʦʣʴʪ, ʘ ʢ ʢʦʥʮʫ 80-ʭ ʛʦʜʦʚ ʤʠʥʫʚʰʝʛʦ ʚʝʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ ʤʘʩʩʠʚ 
ʧʝʨʝʭʦʜʦʚ ʥʘ 10 ʚʦʣʴʪ ʚ ʨʘʤʢʘʭ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ. ʇʦʩʣʝ ʯʝʛʦ ʩʠʩʪʝʤʳ (Josephson 
Voltage Standards; JVS) ʙʳʣʠ ʚʟʷʪʳ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʢʨʫʧʥʳʤʠ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʦʨʛʘ-
ʥʠʟʘʮʠʷʤʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʃʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ (Physical Measurement Laboratory; PML) ʚ 
ʩʦʩʪʘʚʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʉʐɸ (National Institute of Standards and 
Technology; NIST) ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʦʨʦʛʝ ʟʥʘʢʦʚʦʛʦ ʜʦʩʪʠʞʝʥʠʷ: ʫʯʝʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʤʠʨʫ 
ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʚʘʥʪʦʚʳʡ ʵʪʘʣʦʥ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʴʶ ʤʝʥʝʝ 1 ʯʘ-
ʩʪʠ ʥʘ ʤʠʣʣʠʘʨʜ, ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʢʘʣʠʙʨʦʚʢʝ ʠ ʥʘʩʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ, ʯʪʦ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. 

"ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ ʧʦʜʦʙʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʥʘʤ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʨʘʟʨʝʟʝ ʤʥʦʞʝʩʪʚʘ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʷ, ʚʢʣʶʯʘʷ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ, ʤʠʢʨʦ-
ʚʦʣʥʦʚʫʶ ʪʝʭʥʠʢʫ, ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ, ʵʣʝʢʪʨʦʥʠʢʫ ʠ ʩʠʩʪʝʤʥʫʶ ʠʥʪʝʛʨʘʮʠʶ", - 
ʛʦʚʦʨʠʪ ʉʵʤ ɹʝʥʮ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʇʨʦʝʢʪʘ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʠʩʪʝʤʳ ʢʚʘʥʪʦʚʦʡ ʤʝʪʨʦʣʦ-
ʛʠʠ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʦʝʢʪ ʧʨʦʚʦʜʠʪʩʷ ʩʠʣʘʤʠ ʇʦʜʨʘʟʜʝʣʝʥʠʷ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʬʦʪʦʥʠʢʠ ʚ ʩʦ-
ʩʪʘʚʝ PML.  

"ʀ ʚʦʪ, ʥʘʢʦʥʝʮ-ʪʦ, ʥʘʤ ʫʜʘʣʦʩʴ ʜʦʚʝʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʩʚʦʝʡ ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʢʨʘʡʥʝ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʩʤʦʛʫʪ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʥʘ 
ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ", - ʦʪʤʝʯʘʝʪ ɹʝʥʮ. 

ʅʝʦʙʳʯʘʡʥʘʷ ʪʦʯʥʦʩʪʴ ʵʪʘʣʦʥʘ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʷʚʣʝʥʠʶ, ʭʘʨʘʢ-
ʪʝʨʥʦʤʫ ʜʣʷ ʜʞʦʟʝʬʩʦʥʦʚʩʢʠʭ ʧʝʨʝʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ 
ʪʦʥʢʠʤ ʙʘʨʴʝʨʦʤ. ʏʝʨʝʟ ʵʪʦʪ ʙʘʨʴʝʨ ʤʦʛʫʪ ʪʫʥʥʝʣʠʨʦʚʘʪʴ ʧʘʨʳ ʵʣʝʢʪʨʦʥʦʚ. ʂʦʛʜʘ ʧʝʨʝʭʦʜ ʩʤʝʱʘʝʪʩʷ 
ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʪʦʢʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘ ʧʝʨʝʭʦʜʝ ʥʘʧʨʷʞʝʥʠʷ, ʦʥ ʙʫʜʝʪ ʛʝʥʝ-
ʨʠʨʦʚʘʪʴ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʩ ʯʘʩʪʦʪʦʡ, ʚ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʤʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʨʦʚʥʝʤ ʥʘʧʨʷʞʝʥʠʷ. 
ʂʦʛʜʘ ʧʝʨʝʭʦʜ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʚʦʣʥ, ʢʦʣʝʙʘʥʠʷ ʧʝʨʝʭʦ-
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ʜʘ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ ʤʠʢʨʦʚʦʣʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʢʘʯʢʠ ʥʘʧʨʷʞʝʥʠʷ ʩ ʘʙʩʦʣʶʪʥʦʡ 
ʚʝʣʠʯʠʥʦʡ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʯʘʩʪʦʪʦʡ. ɸ ʪʘʢ ʢʘʢ ʤʠʢʨʦʚʦʣʥʳ ʤʦʞ-
ʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩ ʦʛʨʦʤʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʵʪʦ ʞʝ ʤʦʞʥʦ ʧʨʦʜʝʣʳʚʘʪʴ ʠ ʩ ʫʨʦʚʥʝʤ ʥʘʧʨʷʞʝʥʠʷ. 

ʉʘʤʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʠʟ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʭʝʤʳ ʩ ʜʞʦʟʝʬʩʦʥʦʚʩʢʠʤʠ 
ʧʝʨʝʭʦʜʘʤʠ, ʩʤʦʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʢʦʥʮʝ ʩʪʝʨʞʥʷ ʜʣʷ ʧʦʛʨʫʞʝʥʠʷ ʚ ʞʠʜʢʠʡ ʛʝʣʠʡ, ʠ ʥʝʙʦʣʴʰʦʡ ʤʦʥʪʘʞʥʦʡ 
ʩʪʦʡʢʠ ʩ ʵʣʝʢʪʨʦʥʠʢʦʡ. ɹʣʘʛʦʜʘʨʷ ʫʜʦʙʥʦʤʫ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʩʪʘʚʠʪʴ 
ʩʠʩʪʝʤʫ JVS ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʣʶʙʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʪ 0 ʜʦ 10 ʚʦʣʴʪ, ʠ ʦʥʘ ʦʪʣʠʯʥʦ ʩʧʨʘʚʠʪʩʷ ʩ ʟʘʜʘʯʝʡ. 

ʈʘʙʦʪʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʪʩʷ ʠ ʚ ʈʦʩʩʠʠ. ʅʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʝ ɿɸʆ çʂʦʤʧʵʣʩʪè ʠ ʌɻʋʇ 
çʅʀʀʌʇ ʠʤ. ʌ.ɺ. ʃʫʢʠʥʘè ʩʦʟʜʘʥʳ ʧʝʨʚʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʭʝʤʳ 
(ʉʇʀʉ) ʥʘ ʦʩʥʦʚʝ ʪʫʥʥʝʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ ɼʞʦʟʝʬʩʦʥʘ ʪʠʧʘ Nb/Al/AlOx/Nb (ʥʠʦʙʠʡ/ʘʣʶʤʠʥʠʡ/ʦʢʩʠʜ 
ʘʣʶʤʠʥʠʷ/ʥʠʦʙʠʡ) ʜʣʷ ʵʪʘʣʦʥʘ ʝʜʠʥʠʮʳ ʥʘʧʨʷʞʝʥʠʷ ʩ ʚʳʭʦʜʦʤ ʙʦʣʝʝ 1 ɺ. 

ʉʦ ʚʨʝʤʝʥ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʚʳʨʦʩʣʠ ʚ ʩʦʪʥʠ ʪʳʩʷʯ ʨʘʟ! ʀ ʧʨʦʜʦʣʞʘʶʪ 
ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʠ: ʢʘʞʜʳʝ 10-15 ʣʝʪ ʦʪ 3 ʜʦ 10 ʨʘʟ! ʎʝʥʘ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʜʝʣʝʥʠʷ ï ʥʦʚʳʝ ʟʥʘʥʠʷ, 
ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠé ʅʦʚʳʝ ʫʨʦʚʥʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ!  

ʅʦ ʯʝʤ ʚʘʞʥʝʝ ʨʦʣʴ ʠ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʚ ʥʘʰʝʡ ʞʠʟʥʠ, ʪʝʤ ʚʳʰʝ ʮʝʥʘ ʚʦʟʤʦʞʥʦʡ 
ʦʰʠʙʢʠ. ʊʝʤ ʩ ʙʦʣʴʰʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʥʘʜʦ ʧʦʜʭʦʜʠʪʴ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʜʦʩʪʦ-
ʚʝʨʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʥʘ ʩʪʨʘʞʝ ʪʦʯʥʦʩʪʠ ʩʪʦʠʪ ɿɸʂʆʅ! 

ʊʝʭʥʠʯʝʩʢʦʡ ʙʘʟʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʷʚʣʷʶʪʩʷ ʕʊɸʃʆʅʓ. ʀʭ ʢʦʣʠʯʝ-
ʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʦʪ ʫʨʦʚʝʥʴ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʘ ʢʦʪʦʨʳʡ ʦʙʲʝʢʪʠʚʥʦ 
ʩʧʦʩʦʙʥʘ ʨʘʩʧʦʣʘʛʘʶʱʘʷ ʠʤʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ. 

ɺ ʄʦʩʢʚʝ ʬʫʥʢʮʠʠ çʬʘʙʨʠʢʠ ʪʦʯʥʦʩʪʠè ʛʦʩʫʜʘʨʩʪʚʦʤ ʚʦʟʣʦʞʝʥʳ ʥʘ ʌʝʜʝʨʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ çʈʦʩʪʝʩʪ-ʄʦʩʢʚʘè, ʢʦʪʦʨʦʤʫ ʚ 2015 ʛʦʜʫ ʠʩʧʦʣʥʠʣʦʩʴ 115 ʣʝʪ. ʍʨʘʥʷʱʠʝʩʷ ʚ ʵʪʦʤ ʟʜʘʥʠʠ 
ʕʊɸʃʆʅʓ ʥʝʟʨʠʤʳʤʠ ʘʨʪʝʨʠʷʤʠ ʪʦʯʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʪʳʩʷʯʘʤʠ ʢʦʤʧʘʥʠʡ! ʉ ʤʠʣʣʠʦʥʘʤʠ ʦʪʝʯʝʩʪʚʝʥ-
ʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ! 

ɺ ʵʪʘʣʦʥʘʭ ʈʦʩʪʝʩʪ-ʄʦʩʢʚʘ ʨʝʘʣʠʟʦʚʘʥʳ ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʤʝʪʨʦʣʦʛʠʠ, ʬʠʟʠʢʠ, ʠʟʤʝʨʠ-
ʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʕʪʦ ʵʪʘʣʦʥʳ:  

- ʤʘʩʩʳ 

- ʩʠʣʳ 

- ʙʣʝʩʢʘ 

- ʚʣʘʞʥʦʩʪʠ 

- ʚʷʟʢʦʩʪʠ 

- ʜʘʚʣʝʥʠʷ 

- ʜʣʠʥʳ 

- ʷʨʢʦʩʪʠ 

- ʩʠʣʳ ʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʩʠʣʳ 

- ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ 

- ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ 

- ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ 

- ʪʝʤʧʝʨʘʪʫʨʳ 

- ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ 

- ʯʘʩʪʦʪʳ ʠ ʚʨʝʤʝʥʠ 

- ʥʘʧʨʷʞʝʥʠʷ 

- ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ 

- ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ 

- ʧʘʨʘʤʝʪʨʦʚ ʮʠʬʨʦʚʦʡ ʠ ʘʥʘʣʦʛʦʚʦʡ ʪʝʣʝʨʘʜʠʦʚʝʱʘʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʜʨ. 
ɹʦʣʝʝ 2000 ʭʨʘʥʠʪʝʣʝʡ ʚʳʩʰʝʡ ʪʦʯʥʦʩʪʠ ï ʪʘʢʦʚʘ ʵʪʘʣʦʥʥʘʷ ʙʘʟʘ ʈʦʩʪʝʩʪ-ʄʦʩʢʚʘ! ʍʨʘʥʷʪ ʵʪʘ-

ʣʦʥʳ ï ʙʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ ï ʢʘʢ ʟʝʥʠʮʫ ʦʢʘ, ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʥʝ ʜʦʧʫʩʢʘʷ 
ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʚʣʘʞʥʦʩʪʠ, ʩʦʪʨʷʩʝʥʠʡ ʦʪ ʜʚʠʞʫʱʝʛʦʩʷ ʤʠʤʦ ʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ.  
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ʆʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʵʪʘʣʦʥʳ ʨʘʟʤʝʱʝʥʳ ʚ ʭʨʘʥʠʣʠʱʘʭ ʜʚʫʭ ʧʦʜʟʝʤʥʳʭ ʫʨʦʚʥʝʡ ï ʥʘ ʤʦ-
ʥʦʣʠʪʥʦʤ ʙʝʪʦʥʥʦʤ ʬʫʥʜʘʤʝʥʪʝ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ 4 ʤʝʪʨʘ ʠ ʤʘʩʩʦʡ ʙʦʣʝʝ 100 ʪʦʥʥ! ɿʜʝʩʴ ʦʱʫʱʘ-
ʝʰʴ ʩʝʙʷ ʚʥʝ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʙʳʚʘʷ, ʯʪʦ ʥʘʭʦʜʠʰʴʩʷ ʚ ʟʜʘʥʠʠ ʥʘ ʦʞʠʚʣʝʥʥʦʤ ʧʝʨʝʢʨʝʩʪʢʝ 
ʜʚʫʭ ʤʦʩʢʦʚʩʢʠʭ ʧʨʦʩʧʝʢʪʦʚ.  

ɿʘʪʨʘʪʳ ʥʘ ʵʪʘʣʦʥʳ, ʠʭ ʭʨʘʥʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳ! ʅʦ ʚʦʟʜʘʶʪʩʷ ʩʪʦʨʠʮʝʡ: 
ʚʝʜʴ ʪʦʯʥʦʩʪʴ ʵʪʘʣʦʥʦʚ ʤʘʪʝʨʠʘʣʠʟʫʝʪʩʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ ʪʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ, ʠʩʧʳʪʘʥʥʳʭ, ʧʦʚʝʨʝʥʥʳʭ ʠ ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʚ ʈʦʩʪʝʩʪ-ʄʦʩʢʚʘ! 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ɻʆʉʊ ʈ 8.648-2015 ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ (ɻʉʀ). ɻʦʩʫ-

ʜʘʨʩʪʚʝʥʥʘʷ ʧʦʚʝʨʦʯʥʘʷ ʩʭʝʤʘ ʜʣʷ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʧʝʨʝʤʝʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʦ 
1000 ɺ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 1Ŀ10_(-2) ʜʦ 2Ŀ10_(9) ɻʮ 
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ǴǧǫǧǶǤǰǩǧǤ Ǭǟǲǩǧ 
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ǧǦǲǶǤǬǧǤ ǡǭǦǫǭǥǬǭǰǱǧ ǮǯǧǫǤǬǤǬǧǾ 
ǡǤǯǫǧǩǲǪǧǱǟ ǡ ǩǟǶǤǰǱǡǤ ǰǭǯǠǤǬǱǟ ǧǭǬǭǡ 
ǫǤǣǧ &˱˱) 

ǩȒȏȋǿȌǿȊȇȄȁ ǫȒȐȏȄȎȀȄȉ ǩȒȏȋǿȌǿȊȇȄȁȇȖ 
ʜ.ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ǥǿȌǿȀǿȄȁǿ ǥǿȃȚȏǿ ǱǿȌǿȑǿȏȍȁȌǿ 
ʤʘʛʠʩʪʨ 

ɸʣʤʘʪʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʳ 
ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚʳʜʝʣʝʥʠʷ ʠʦʥʦʚ ʤʝʜʠ ʠʟ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘ 
ʚʝʨʤʠʢʫʣʠʪʦʚʦʤ ʩʦʨʙʝʥʪʝ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʦʨʙʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʚʝʨʤʠʢʫʣʠʪʘ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʠʦʥʘʤ ʤʝʜʠ (ɯɯ) ʩʦʩʪʘʚʣʷʝʪ 1,024 ʤʤʦʣʴ/ʛ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʧʫʯʝʥʥʳʡ ʚʝʨʤʠʢʫʣʠʪ ʦʙʣʘʜʘʝʪ 
ʥʠʟʢʦʡ ʦʙʤʝʥʥʦʡ ʝʤʢʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʨʦʜʥʳʤ ʚʝʨʤʠʢʫʣʠʪʦʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʦʥʥʳʡ ʦʙʤʝʥ, ʦʯʠʩʪʢʠ ʚʦʜʳ, ʚʝʨʤʠʢʫʣʠʪ, ʩʪʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ. 
 

STUDYING OF THE POSSIBILITY OF USE OF VERMICULITE AS THE SORBENT OF IONS OF 
COPPER (ɰɰ) 

 
Kurmanaliev Musrepbek Kurmanalievich, 

Zhanabayeva Zhadyra Tanatarovna 
 
Abstract: This article presents the results of the studies established optimal conditions for the release of cop-
per ions from an aqueous solution in a static mode on a vermiculite sorbent. The maximum sorption capacity 
of natural vermiculite in relation to ions of copper (II) is 1,024 mmol/g. it is Shown that the exfoliated vermicu-
lite has a low exchange capacity compared to the natural vermiculite. 
Key words: ion exchange, water purification, vermiculite, static mode, research. 

 
ʉʦʨʙʮʠʦʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʉʦʨʙʮʠʦʥʥʳʝ ʠʟʚʣʝʯʝʥʠʝ ʠʦʥʦʚ ʪʷʞʝʣʳʭ, ʮʚʝʪʥʳʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩ-
ʪʚʦʨʦʚ, ʧʨʦʣʠʚʥʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʘʢ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʮʚʝʪʥʘʷ ʤʝʪʘʣʣʫʨʛʠʷ.  

ɺʳʧʫʩʢʘʝʤʳʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʠʦʥʦʦʙʤʝʥʥʳʝ ʩʤʦʣʳ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʦʙʣʘ-
ʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʠʟʢʘʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴʶ ʠʟʚʣʝʢʘʪʴ ʠʟ ʨʘʩʪʚʦʨʦʚ ʮʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ [1]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ, ʙʦʣʝʝ ʩʦ-
ʚʨʝʤʝʥʥʳʭ ʩʦʨʙʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʇʨʠʨʦʜʥʳʝ ʩʦʨʙʝʥʪʳ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʜʝʰʝʚʣʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ, ʧʦʵʪʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦ-
ʮʝʩʩʘʭ ʦʯʠʩʪʢʠ ʚʦʜʳ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʩʪʘʜʠʶ ʨʝʛʝʥʝʨʘʮʠʠ ʩʦʨʙʝʥʪʘ. ʂ ʪʦʤʫ ʞʝ ʩʦʨʙʮʠʦʥʥʳʝ 
ʩʚʦʡʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʧʫʪʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟ-
ʜʝʡʩʪʚʠʷ [2]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʳʜʝʣʝʥʠʷ ʠʦʥʦʚ ʤʝʜʠ ʠʟ 
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II ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘ ʚʝʨʤʠʢʫʣʠʪʦʚʦʤ ʩʦʨʙʝʥʪʝ ʂʫʣʘʥʪʘʫʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʚʥʦʚʝʩʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʩʘ ʘʜʩʦʨʙʮʠʠ; 

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʦʜʝʣʠ ʘʜʩʦʨʙʮʠʠ ʃʝʥʛʤʶʨʘ;  

¶ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʨʤʠʢʫʣʠʪʘ ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʠʦʥʦʚ ʤʝʜʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ ʠʦʥʦʚ ʤʝʜʠ (ɯɯ) ʙʳʣʘ ʚʟʷʪʘ ʦʙʨʘʟʮʳ ʚʝʨʤʠʢʫʣʠʪʘ ʂʫʣʘʥʪʘʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ: ʧʨʠʨʦʜʥʳʡ ʚʝʨʤʠʢʫʣʠʪ ʠ ʚʩʧʫʯʝʥʥʳʡ ʚʝʨʤʠʢʫʣʠʪ. 
ʀʟʫʯʝʥʠʝ ʩʦʨʙʮʠʠ ʠʦʥʦʚ ʤʝʜʠ (ɯɯ) ʥʘ ʚʝʨʤʠʢʫʣʠʪʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʟ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʫʣʴʬʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ (1ʤʛ/ʤʣ). ʉʦʨʙʝʥʪ ʚ ʩʦʣʝʚʦʡ ʬʦʨʤʝ (ʦʙʨʘʙʦʪʘʥʥʳʡ ʨʘʩʪʚʦʨʦʤ 
NaCl) ʚ ʢʘʯʝʩʪʚʝ 1 ʛ ʜʦʣʠʚʘʣʠ 50 ʤʣ ʨʘʩʪʚʦʨʘʤʠ. ʂʦʥʪʘʢʪ ʩʦʨʙʝʥʪʘ ʩ ʨʘʩʪʚʦʨʦʤ ʧʨʦʜʦʣʞʘʣʩʷ ʜʦ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʚ ʪʝʯʝʥʠʝ 1 ʩʫʪʢʠ. ɿʘʪʝʤ ʩʦʨʙʝʥʪ ʠ ʨʘʩʪʚʦʨ ʦʪʜʝʣʷʣʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ 
ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʤʝʜʠ ʠ ʠʟʤʝʨʷʣʠ ʨʅ ʩʨʝʜʳ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʢʘʪʠʦʥʦʚ ʤʝʜʠ ʦʧʨʝʜʝʣʷʣʠ 
ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʂʌʂ - 3[3]. 

ʄʠʥʝʨʘʣ ʚʝʨʤʠʢʫʣʠʪ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʩʣʦʠʩʪʳʭ ʩʠʣʠʢʘʪʦʚ, ʦʙʣʘʜʘʝʪ 100 %-ʥʦʡ ʧʣʘʚʫʯʝʩʪʴʶ, 
ʝʛʦ ʩʦʩʪʘʚ - Mg, (Mg, Fe)3, [Al3SiO10]*(OH)2*4H2O. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʝʨʤʠʢʫʣʠʪʘ ʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ 
ʨʘʟʚʠʚʘʪʴʩʷ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʩʧʫʯʠʚʘʪʴʩʷ ʧʨʠ ʦʙʞʠʛʝ, 
ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʷʩʴ ʚ ʦʙʲʝʤʝ. ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʨʙʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 
ʚʩʧʫʯʝʥʥʦʛʦ ʩʦʨʙʝʥʪʘ. 

ʅʘʤʠ ʠʟʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʨʙʮʠʠ ʠʦʥʦʚ ʤʝʜʠ ʥʘ ʧʨʠʨʦʜʥʦʤ ʩʦʨʙʝʥʪʝ ʚʝʨʤʠʢʫʣʠʪʝ ʚ 
ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʪ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʘ ʩ ʩʦʨʙʝʥʪʦʤ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʭʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʨʅ ʩʨʝʜʳ ʠ 
ʨʘʩʭʦʜʘ ʦʯʠʱʘʝʤʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʪʘʪʠʯʝʩʢʫʶ ʝʤʢʦʩʪʴ ʚʝʨʤʠʢʫʣʠʪʘ ʚ 
ʩʦʣʝʚʦʡ ʬʦʨʤʝ ʧʦ ʤʝʜʠ (ɯɯ) (ʤʤʦʣʴ/ʛ) 

˞˛˒
˞  ˞̑

 Ͻ6, ʤʣ / ʛ 

ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʂʘ, ʤʣ/ʛ 

+
Ͻ
Ͻ6, ʤʣ / ʛ 

ʠ ʩʪʝʧʝʥʴ ʩʦʨʙʮʠʠ Ŭ (%) 

‌
˞ ˞̑

˞
ϽρππϷ, 

ʛʜʝ ʉ0 - ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʚ ʠʩʭʦʜʥʦʤ ʨʘʩʪʚʦʨʝ, ʤʤʦʣʴ/ʤʣ; ʉʨ-ʨʘʚʥʦʚʝʩʥʘʷ (ʦʩʪʘʪʦʯʥʘʷ) 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʟʚʣʝʢʘʝʤʦʛʦ ʠʦʥʘ ʚ ʨʘʩʪʚʦʨʝ, ʤʤʦʣʴ/ʤʣ; V-ʦʙʲʝʤʝ ʨʘʩʪʚʦʨʘ, ʤʣ; m-ʤʘʩʩʘ ʩʦʨʙʝʥʪʘ, ʛ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʣʥʦʪʘ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʩʦʨʙʘʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʩʦʨʙʝʥʪʘ 
ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʨʅ ʨʘʩʪʚʦʨʘ, ʧʦʵʪʦʤʫ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʚʣʠʷʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ 
ʩʨʝʜʳ ʥʘ ʧʦʣʥʦʪʫ ʠʟʚʣʝʯʝʥʠʷ ʠʦʥʦʚ ʤʝʜʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʉʡʪ. 1. ɻʤʡʸʦʡʞ ʩʆ ʩʙʪʫʛʧʩʙ ʦʙ ʪʧʩʚʯʡʷ ʥʞʝʡ ʦʙ ʡʪʮʧʝʦʧʥ ʛʞʩʥʡʣʬʤʡʫʞ ʨʩʡ 25Áʊ 
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ʀʟ ʨʠʩʫʥʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʦʨʙʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʜʦʩʪʠʛʘʝʪ ʧʨʠ ʨʅ ʦʪ 4 ʜʦ 7. ʇʨʠ 
ʧʦʚʳʰʝʥʠʠ ʨʅ ʚʳʰʝ 6 ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʤʫʪʥʝʥʠʝ ʨʘʩʪʚʦʨʘ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʛʠʜʨʦʣʠʟʘ ʠ ʧʦʷʚʣʝʥʠʝ 
ʦʩʥʦʚʥʳʭ ʩʦʣʝʡ ʤʝʜʠ. ʇʨʠ ʟʥʘʯʝʥʠʠ ʨʅ-3 ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦ-
ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʝʨʤʠʢʫʣʠʪʘ ʚ ʩʠʣʴʥʦʢʠʩʣʦʡ ʩʨʝʜʝ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʩʦʨʙʮʠʠ ʷʚʣʷʝʪʩʷ ʨʘʩʪʚʦʨ ʩ ʨʅ 4-7. ʚʩʝ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʩʦʨʙʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʨʝʜʝ ʩ ʨʅ 5. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʨʙʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚʝʨʤʠʢʫʣʠʪʘ, ʙʳʣʠ 
ʧʦʣʫʯʝʥʳ ʠʟʦʪʝʨʤʳ ʩʦʨʙʮʠʠ ʠʦʥʦʚ ʤʝʜʠ (ɯɯ) ʠʟ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʫʣʴʬʘʪʘ ʤʝʜʠ (ʨʠʩ 2.). 

 

 
ʉʡʪ. 2. ʁʠʧʫʞʩʥʙ ʪʧʩʚʯʡʡ ʡʧʦʧʛ ʥʞʝʡ (ɰɰ) ʦʙ ʪʧʩʚʞʦʫʞ ʡʪʮʧʝʦʧʜʧ (ɰ) ʡ ʛʪʨʬʰʞʦʦʧʜʧ ʛʞʩʥʡʣʬʤʡʫʙ 

ʨʩʡ 25Á ʊ 
 
ɺʠʜ ʧʦʣʫʯʝʥʥʦʡ ʠʟʦʪʝʨʤʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʝʣʠ ʩʦʨʙʮʠʠ ʃʝʥʛʤʶʨʘ: 

ː ː
˗˞̑

˗˞̑
, 

ʛʜʝ ɻ - ʝʤʢʦʩʪʴ ʘʜʩʦʨʙʮʠʠ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʠʦʥʦʚ Cu2+ ʚʝʨʤʠʢʫʣʠʪʦʤ, ɻÐ-ʚʝʣʠʯʠʥʘ 
ʧʨʝʜʝʣʴʥʦʡ ʩʦʨʙʮʠʠ, ʂ - ʢʦʥʩʪʘʥʪʘ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʨʘʚʥʦʚʝʩʠʷ; ʉʨ - ʨʘʚʥʦʚʝʩʠʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʘʜʩʦʨʙʘʪʘ ʚ ʩʠʩʪʝʤʝ, ʤʤʦʣʴ/ʤʣ. 

ʆʮʝʥʢʫ ʨʘʚʥʦʚʝʩʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʨʙʮʠʠ ʠʟʦʪʝʨʤʳ ʃʝʥʛʤʶʨʘ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʦʩʣʝ ʝʝ 
ʣʠʥʝʨʘʣʠʟʘʮʠʠ. ʃʠʥʝʨʘʣʠʟʘʮʠʷ ʠʟʦʪʝʨʤʳ ʩʦʨʙʮʠʠ ʧʦ ʫʨʘʚʥʝʥʠʶ: 

ː ː ˗
Ͻ˞
̑ ː

, 

ʧʦʟʚʦʣʷʝʪ ʛʨʘʬʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʪʴ ʚ ʫʨʘʚʥʝʥʠʠ ʃʝʥʛʤʶʨʘ ʚʝʣʠʯʠʥʳ ɻÐ ʠ ʂ. 
ʉʦʧʦʩʪʘʚʣʷʷ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʩ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ 
y = kx + b, 
ʧʦʣʫʯʘʝʤ, ʚʝʨʪʠʢʘʣʴʥʳʡ ʦʪʨʝʟʦʢ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

ὦ
ː

, 

ʘ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ 

Ὧ
ρ

ː Ͻὑ
 

ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ ʨʘʚʥʦʚʝʩʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʩʦʨʙʮʠʠ ʠʦʥʦʚ Cu2+ 
ʠʩʭʦʜʥʳʤ ʚʝʨʤʠʢʫʣʠʪʦʤ: ɻÐ=1,024 ʤʤʦʣʴ/ʛ, ʂ= 0,705 ʣ/ʤʦʣʴ.   

ʀʟ ʨʠʩʫʥʢʘ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʧʫʯʝʥʥʳʡ ʚʝʨʤʠʢʫʣʠʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʦʡ ʦʙʤʝʥʥʦʡ 
ʝʤʢʦʩʪʴʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʦʙʨʘʟʮʦʤ. ʆʜʥʘʢʦ ʚʩʧʫʯʝʥʥʳʡ ʚʝʨʤʠʢʫʣʠʪ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ 
ʫʣʫʯʰʝʥʥʳʤʠ ʢʠʥʝʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʩʪʘʥʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʩʪʝʧʝʥʠ ʩʦʨʙʮʠʠ 
ʠʦʥʦʚ ʤʝʜʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ (ʩʚʳʰʝ 99) ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʠʦʥʦʚ ʤʝʜʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʠʩʭʦʜʥʦʛʦ ʚʝʨʤʠʢʫʣʠʪʘʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ 0,01 ʤʤʦʣʴ/ʤʣ.   

0

0,2

0,4

0,6

0,8

1

1,2

0 5 10 15 20

ʉʆɽ, 

ʤʤʦʣʴ/ʛ 

ʉʨ, ʤʤʦʣʴ/ʣ 



24 ǧǬǬǭǡǟǵǧǭǬǬǺǤ ǮǯǭǵǤǰǰǺ ǡ ǬǟǲǩǤ ǧ ǭǠǯǟǦǭǡǟǬǧǧ 

 

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

 
ʉʡʪ. 3. ɼʩʙʭʡʣ ʝʤʸ ʦʙʮʧʟʝʞʦʡʸ ʣʧʦʪʫʙʦʫ ʬʩʙʛʦʞʦʡʸ ʄʞʦʜʥʷʩʙ 

 
  ʋʙʚʤʡʯʙ 1 

ʉʞʠʬʤʵʫʙʫʴ ʣʧʶʭʭʡʯʡʞʦʫʙ ʩʙʪʨʩʞʝʞʤʞʦʡʸ ʡ ʪʫʞʨʞʦʡ ʪʧʩʚʯʡʡ ʡʧʦʧʛ ʥʞʝʡ ʦʙ ʛʞʩʥʡʣʬʤʡʫʧʛʧʥ 
ʪʧʩʚʞʦʫʞ ʨʩʡ 298Áʃ 

ʉ0,ʤʤʦʣʴ/ʤʣ 0,01 0,02 0,04 0,06 0,10 

ʂd, ʤʣ/ʛ 504,0 350,6 270,8 196,4 98,8 

Ŭ, % 99,6 94,2 86,5 80,4 78,5 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʥʘʤʠ ʧʨʠʨʦʜʥʳʡ ʜʝʰʝʚʳʡ ʧʨʠʨʦʜʥʳʡ ʩʦʨʙʝʥʪ ʚʝʨʤʠʢʫʣʠʪ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʢ ʠʦʥʘʤ ʤʝʜʠ. 
 

ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
 

1. ɹʘʪʪʘʣʦʚ ʐ.ɹ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʝʨʤʠʢʫʣʠʪʘ. ɸʣʤʘʪʳ, 
çʅʘʫʢʘè, 1982. 198ʩ. 

2. ʊʘʨʘʩʝʚʠʯ ʖ.ʀ. ʇʨʠʨʦʜʥʳʝ ʩʦʨʙʝʥʪʳ ʚ ʧʨʦʮʝʩʩʘʭ ʦʯʠʩʪʢʠ ʚʦʜʳ. ʂʠʝʚ: çʅʘʫʢʦʚʘ ʜʫʤʢʘè, 
1981. 208ʩ. 

3. ʄʘʨʯʝʥʢʦ ʌʦʪʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ. ʄ.: ʄʠʨ, 1971     376ʩ. 
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ǲǣǩ 40. 

ǮǯǭǢǯǟǫǫǧǯǭǡǟǬǧǤ ǣǡǲǫǤǯǬǭǨ ǦǟǣǟǶǧ 
ǱǤǮǪǭǭǠǫǤǬǬǟ ǧ ǢǧǣǯǭǣǧǬǟǫǧǩǧ Ǭǟ 
ǮǯǧǫǤǯǤ ǰǫǤǰǧǱǤǪǾ 

ǷȇȎȍȁȐȉǿȞ ǽȊȇȞ ǧȂȍȏȄȁȌǿ, 
ǱȏȒȗȇȌ ǤȁȂȄȌȇȈ ǰȄȏȂȄȄȁȇȖ 

ʤʘʛʠʩʪʨʳ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ñʄʕʀè 

 

ɹʦʦʧʫʙʯʡʸ: ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʜʚʫʤʝʨʥʦʡ ʟʘʜʘʯʠ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʩʨʝ-
ʜʝ çPhoenicsè. ʉʨʘʚʥʠʪʴ ʵʪʦ ʨʝʰʝʥʠʝ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʧʨʦʪʝʢʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʯʝ-
ʥʠʷ ʚ ʢʘʥʘʣʘʭ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: Phoenics, ʛʠʜʨʦʜʠʥʘʤʠʢʘ, ʪʝʧʣʦʙʤʘʩʩʦʦʙʤʝʥ, ʩʤʝʩʠʪʝʣʴʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʪʝʯʝ-
ʥʠʝ ʚ ʢʘʥʘʣʘʭ. 
 

PROGRAMMING OF A TWO-DIMENSIONAL TASK OF HEAT EXCHANGE AND HYDRODYNAMICS ON 
THE EXAMPLE OF A MIXING HEAT EXCHANGER 

 
Shipovskaya Yulia Igorevna, 
Trushin Evgeniy Sergeevich 

 
Abstract: The aim of this article is solving the two-dimensional problem of hydrodynamics and heat transfer in 
the environment of "Phoenics". Compare this solution with theoretical ideas about the flow of processes in 
channels of complex shape. 
Keywords: Phoenics, hydrodynamics, heat and mass transfer, mixing heat exchanger, flow in channels. 

 
ʈʧʪʫʙʦʧʛʣʙ ʠʙʝʙʰʡ 

ʂʦʥʩʪʨʫʢʮʠʷ ʩʤʝʩʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʢʘʥʘʣ ʜʣʠʥʦʡ 20 ʩʤ ʠ ʰʠ-
ʨʠʥʦʡ 3 ʩʤ. ʅʘ ʚʝʨʭʥʝʡ ʩʪʝʥʢʝ ʩʣʝʚʘ ʨʘʩʧʦʣʦʞʝʥ ʚʭʦʜ ʜʣʷ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʨʘʟʤʝʨʦʤ 1 ʩʤ, ʘ ʥʘ ʥʠʞʥʝʡ 
ʩʪʝʥʢʝ ʥʘʧʨʦʪʠʚ ʚʭʦʜʘ ʜʣʷ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʥʘʭʦʜʠʪʩʷ ʚʭʦʜ ʜʣʷ ʛʦʨʷʯʝʡ ʚʦʜʳ. ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʭʦʣʦʜ-
ʥʦʡ ʠ ʛʦʨʷʯʝʡ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 0.01 ʤ/ʩ. ɺʜʦʣʴ ʢʘʥʘʣʘ ʫ ʚʝʨʭʥʝʡ ʠ ʫ ʥʠʞʥʝʡ ʩʪʝʥʦʢ ʧʝʨʠʦʜʠʯʝʩʢʠ ʨʘʩ-
ʧʦʣʦʞʝʥʳ ʤʝʜʥʳʝ ʚʩʪʘʚʢʠ ʨʘʟʤʝʨʦʤ ʧʦ ʜʣʠʥʝ ʢʘʥʘʣʘ 0.5 ʩʤ ʧʦ ʰʠʨʠʥʝ 2 ʩʤ. ʈʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʩʪʘʚ-
ʢʘʤʠ 2 ʩʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʦʨʷʯʝʡ ʚʦʜʳ 90 ʉ, ʭʦʣʦʜʥʦʡ ʚʦʜʳ 20 ʉ. ʈʘʩʩʯʠʪʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ 
ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʫʯʝʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ. 

ʉʞʱʞʦʡʞ 
ʈʝʰʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ PHOENICS.  
ʉʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ: 
1) ʋʨʘʚʥʝʥʠʝ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ: 

( ) ( )p p vC T div uC T T q
t
r r l

µ
+ - Ð =

µ
, 

2) ʋʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ (ʥʝʩʞʠʤʘʝʤʘʷ ʞʠʜʢʦʩʪʴ): 
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3) ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ: 
‬ό

‬ὸ
ὨὭὺ”‡Ӷ‡ ”’ɳ‡ Ðɳ 

ɼʩʙʦʡʰʦʴʞ ʬʪʤʧʛʡʸ 

¶ ʊʚʝʨʜʘʷ ʛʨʘʥʠʮʘ 
ʉʪʝʥʢʠ ʩʤʝʩʠʪʝʣʷ ʠ ʤʝʜʥʳʝ ʚʩʪʘʚʢʠ ʷʚʣʷʶʪʩʷ ʘʜʠʘʙʘʪʠʯʝʩʢʠʤʠ, ʥʝʧʨʦʥʠʮʘʝʤʳʤʠ ʠ ʥʝʧʦʜʚʠʞ-

ʥʳʤʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʷʤ ʥʘ ʪʚʝʨʜʦʡ ʛʨʘʥʠʮʝ. 
‬ό

‬ὲ
πȠ 
‬Ὕ

‬ὲ
πȠ 
‬ὖ

‬ὲ
π 

¶ ɺʭʦʜ ʠ ʚʳʭʦʜ 
ʅʘ ʚʭʦʜʝ ʟʘʜʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ, ʩʢʦʨʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ. ɺʳʭʦʜ ʨʘʩʧʦʣʦʞʝʥ ʚ ʢʦʥʮʝ ʢʘ-

ʥʘʣʘ ʠ ʟʘʥʠʤʘʝʪ ʚʩʶ ʝʛʦ ʰʠʨʠʥʫ. 
ɼʞʧʥʞʫʩʡʸ 

ʆʨʠʝʥʪʘʮʠʷ ʢʘʥʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 ʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʩʴ Z 
ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ ʠ ʢʘʥʘʣ çʩʪʦʠʪè ʥʘ ʙʦʢʦʚʦʡ ʫʟʢʦʡ ʛʨʘʥʠ ʪʘʢ, ʯʪʦ ʥʘ ʚʝʨʭʥʝʡ ʩʪʝʥʢʝ ʩʣʝʚʘ ʥʘʭʦʜʠʪʩʷ 
ʚʭʦʜ ʜʣʷ ʛʦʨʷʯʝʡ ʚʦʜʳ, ʘ ʥʘʧʨʦʪʠʚ ʥʝʛʦ ʚʭʦʜ ʜʣʷ ʭʦʣʦʜʥʦʡ ʚʦʜʳ. 

 

 
ʉʡʪ. 1. ʃʧʦʪʫʩʬʣʯʡʸ ʣʙʦʙʤʙ ʡ ʞʜʧ ʧʩʡʞʦʫʙʯʡʸ ʛ ʝʞʣʙʩʫʧʛʧʢ ʪʡʪʫʞʥʞ ʣʧʧʩʝʡʦʙʫ 

 
ʏʠʩʣʦ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʲʸʤʦʚ ʧʦ ʦʩʠ Z ï 40, ʧʦ ʦʩʠ ʍ ï 120. ʇʘʨʘʤʝʪʨʳ ʨʝʣʘʢʩʘʮʠʠ ʜʣʷ ʜʘʚʣʝʥʠʷ 

0,7; ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ 1. 
ʉʭʦʜʠʤʦʩʪʴ ʜʦʩʪʠʛʥʫʪʘ ʟʘ 308 ʠʪʝʨʘʮʠʡ. 
 

 
ʉʡʪ. 2. ʊʮʧʝʡʥʧʪʫʵ ʡ ʨʩʧʯʞʦʫ ʧʱʡʚʣʡ ʩʙʪʰʞʫʧʛ 



28 ǧǬǬǭǡǟǵǧǭǬǬǺǤ ǮǯǭǵǤǰǰǺ ǡ ǬǟǲǩǤ ǧ ǭǠǯǟǦǭǡǟǬǧǧ 

 

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

ɼʩʙʭʡʣʡ ʩʙʪʨʩʞʝʞʤʞʦʡʸ 

 
ʉʡʪ. 3. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʝʙʛʤʞʦʡʸ ʨʧ ʝʤʡʦʞ ʣʙʦʙʤʙ 

 
ʉʡʪ. 4. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʫʞʥʨʞʩʙʫʬʩʴ ʨʧ ʝʤʡʦʞ ʣʙʦʙʤʙ 

 
ʉʡʪ. 5. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʪʣʧʩʧʪʫʡ ʨʧ ʝʤʡʦʞ ʣʙʦʙʤʙ 

 
 

 
ʉʡʪ. 5. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʫʞʥʨʞʩʙʫʬʩʴ ʚʞʠ ʨʧʪʤʞʝʦʞʢ ʥʞʝʦʧʢ ʛʪʫʙʛʣʡ 
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ɻʴʛʧʝ 
ɺ ʭʦʜʝ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ PHOENICS ʙʳʣ ʩʤʦʜʝʣʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʩʤʝʰʠʚʘ-

ʥʠʷ ʜʚʫʭ ʧʦʪʦʢʦʚ ʛʦʨʷʯʝʡ ʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʚ ʩʤʝʩʠʪʝʣʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʣʦʩʢʠʡ ʛʦʨʠʟʦʥʪʘʣʴ-
ʥʳʡ ʢʘʥʘʣ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʧʦ ʜʣʠʥʝ ʤʝʜʥʳʤʠ ʚʩʪʘʚʢʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʝ ʧʦʣʫʯʝʥʳ ʣʦʛʠʯʥʦ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ʧʨʦʮʝʩʩʝ: ʠʟ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʚʠʜʥʦ, ʯʪʦ ʟʘ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʚʦʟʥʠʢʘʶʪ ʥʝʙʦʣʴʰʠʝ ʚʠʭʨʠ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ. ɹʣʘʛʦ-
ʜʘʨʷ ʵʪʠʤ ʚʠʭʨʷʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʤʝʰʠʚʘʥʠʝ çʟʘʩʪʦʡʥʦʡè ʚʦʜʳ, ʦʜʥʘʢʦ ʟʘ ʧʦʩʣʝʜʥʠʤ ʧʨʝʧʷʪʩʪʚʠʝʤ 
ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʩʣʝʜʩʪʚʠʝ ʥʝʙʦʣʴʰʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʚʳʭʦʜʘ ʠ ʣʘʤʠ-
ʥʘʨʥʦʛʦ ʨʝʞʠʤʘ ʪʝʯʝʥʠʷ. ɽʩʣʠ ʫʙʨʘʪʴ ʧʨʝʧʷʪʩʪʚʠʝ ʧʝʨʝʜ ʚʳʭʦʜʦʤ, ʦʙʣʘʩʪʴ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 
ʙʫʜʝʪ ʙʦʣʴʰʝ, ʯʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʛʦʣʦʩʦʚʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʘʩʩʠʩʪʝʥʪʘ, 
ʨʘʩʧʦʟʥʘʶʱʝʛʦ ʦʛʨʘʥʠʯʝʥʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ. ʇʨʦʚʦʜʠʪʩʷ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤ ʧʦ 
ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʢʨʠʪʝʨʠ̫ʤ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʘʣʛʦʨʠʪʤ, ʘʥʘʣʠʟ. 
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Abstract: The article discusses the development of a voice medical assistant that recognizes a limited natural 
language. A review of existing speech recognition systems is conducted. On the basis of the data obtained, a 
comparative analysis of the systems is carried out according to the most significant criterion. 
Key words: natural language recognition, machine learning, software, information system, algorithm, analysis. 

 
ʉʦʚʝʨʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʯʝʥʴ ʪʝʩʥʦ ʚʦʰʣʠ ʚ ʦʙʳʜʝʥʥʫʶ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ 
ʛʦʣʦʩʦʚʳʭ ʧʦʤʦʱʥʠʢʦʚ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 
ʥʝ ʧʨʦʩʪʦ ʩʧʦʩʦʙʥʦ ʨʘʩʧʦʟʥʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ, ʥʦ ʧʨʠ ʧʦʤʦʱʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 
ʠʥʪʝʣʣʝʢʪʘ ʚʝʩʪʠ ʣʦʛʠʯʥʫʶ ʙʝʩʝʜʫ ʚ ʨʘʟʛʦʚʦʨʥʦʡ ʬʦʨʤʝ ʩ ʯʝʣʦʚʝʢʦʤ.  

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ, ʧʨʦʩʪʘʷ ʥʘ ʚʟʛʷʜ ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʦʥ ʧʨʝʦʙʨʝʪʘʝʪ ʙʫʜʫʯʠ ʚ 
ʤʣʘʜʝʥʯʝʩʪʚʝ. ʅʦ ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʫʧʥʦ ʢʦʤʧʴʶʪʝʨʥʦʡ 
ʧʨʦʛʨʘʤʤʝ? ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʩ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʣʛʦʨʠʪʤʳ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ. ʅʘ ʩʤʝʥʫ ʛʨʘʤʤʘʪʠʢʘʤ ʠ ʩʪʨʦʛʦʡ ʠʥʩʪʨʫʢʮʠʠ ʧʨʘʚʠʣ ʧʨʠʰʣʠ 
ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 
ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. 

ɺ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʘʣʛʦʨʠʪʤʳ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʷʟʳʢʘ ʠ ʧʨʦʛʨʘʤʤʳ ʩ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ 
ʧʨʦʩʪʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʪʘʢ ʠ ʩʪʦʨʦʥʥʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʤʦʞʝʪ ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʚ ʪʘʢʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢʠ 
ʢʘʢ ʤʝʜʠʮʠʥʘ. ɻʦʣʦʩʦʚʦʡ ʘʩʩʠʩʪʝʥʪ ʧʦʟʚʦʣʠʪ ʟʘʧʠʩʳʚʘʪʴ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʚ ʦʪʯʝʪʥʳʡ ʜʦʢʫʤʝʥʪ 
ʥʘʟʥʘʯʝʥʠʷ, ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʝʡ, ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʧʝʨʘʮʠʠ ʠ ʩʣʦʞʥʳʭ ʧʨʦʮʝʜʫʨʘʭ, ʪʨʝʙʫʶʱʠʭ ʥʘʠʚʳʩʰʝʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 
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ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ.  
ʆʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ: 
1. CLOUD SPEECH API ʦʪ ʢʦʤʧʘʥʠʠ Google. ʉʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ ʦʙʣʘʯ-

ʥʳʡ ʩʝʨʚʠʩ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ. ɺ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʝʞʠʪ ʛʣʫʙʦʢʦʝ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝ-
ʥʠʝ. ʀʤʝʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʙʦʣʝʝ 110 ʷʟʳʢʦʚ, ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʥʪ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ 
ʢʦʤʬʦʨʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʚʳʜʘʝʪʩʷ ʩʝʨʚʠʩʦʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 
ʚʨʝʤʝʥʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʙʣʘʢʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʚʝʙ ʠʥʪʝʨʬʝʡʩʘʤ, ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʥʘ 
ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ. ʆʜʥʘʢʦ ʩʝʨʚʠʩ ʷʚʣʷʝʪʩʷ ʧʣʘʪʥʳʤ, ʩʪʦʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 60 ʤʠʥʫʪ ʚ ʤʝʩʷʮ 
ʙʝʩʧʣʘʪʥʦ, ʩʚʳʰʝ ʣʠʤʠʪʘ ï 0,006$ (ʧʨʠʤʝʨʥʦ 36 ʢʦʧʝʝʢ) ʟʘ ʢʘʞʜʳʝ 15 ʩʝʢʫʥʜ. 

2. SpeechKit Cloud ʦʪ ʢʦʤʧʘʥʠʠ ʗʥʜʝʢʩ, ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʦʛ CLOUD SPEECH API. ɼʘʥʥʳʡ 
ʩʝʨʚʠʩ ʧʨʝʢʨʘʩʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʩʨʝʜʩʪʚʘ ʩʠʥʪʝʟʘ ʨʝʯʠ. 
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ, ʧʦ ʩʨʝʜʩʪʚʘʤ ʚʝʙ ʠʥʪʝʨʬʝʡʩʦʚ. ʂʘʢ ʠ ʟʘʨʫʙʝʞʥʳʡ ʘʥʘʣʦʛ ʜʘʥʥʳʡ 
ʩʝʨʚʠʩ ʷʚʣʷʝʪʩʷ ʧʣʘʪʥʳʤ. ɼʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥ ʙʝʩʧʣʘʪʥʳʡ ʪʝʩʪʦʚʳʡ ʧʝʨʠʦʜ 
ð 1 ʤʝʩʷʮ ʩ ʤʦʤʝʥʪʘ ʦʪʧʨʘʚʢʠ ʧʝʨʚʦʛʦ ʟʘʧʨʦʩʘ ʥʘ ʩʝʨʚʝʨ. ʏʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ SpeechKit 
Cloud ʧʦʩʣʝ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ. ʄʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʧʘʢʝʪ (ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʟʘʧʨʦʩʦʚ ʚ ʤʝʩʷʮ) ʠʣʠ ʦʧʣʘʯʠʚʘʪʴ ʟʘʧʨʦʩʳ ʧʦ ʬʘʢʪʫ. ʉʪʦʠʤʦʩʪʴ ʣʠʮʝʥʟʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 
ʦʙʨʘʱʝʥʠʡ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 200 ʨʫʙʣʝʡ ʟʘ 1000 ʟʘʧʨʦʩʦʚ ʠʣʠ 60 ʢʦʧʝʝʢ ʟʘ 1 ʤʠʥʫʪʫ, ʯʪʦ ʜʝ-
ʰʝʚʣʝ ʟʘʨʫʙʝʞʥʦʛʦ ʘʥʘʣʦʛʘ. 

3. Microsoft Speech API ʦʪ ʢʦʤʧʘʥʠʠ Microsoft. ʂʘʢ ʠ ʚ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʩʝʨʚʠʩʘʭ ʚ ʦʩʥʦʚʝ ʨʘʩ-
ʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʣʝʞʠʪ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʊʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜ-
ʩʪʚʘʤ ʚʝʙ ʠʥʪʝʨʬʝʡʩʦʚ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʥʦʝ. ʉʪʦʠʤʦʩʪʴ: ʜʦ 5000 ʪʨʘʥʟʘʢʮʠʡ (ʨʝʯʴ ʜʣʠʥʥʦʶ ʤʝ-
ʥʝʝ 15 ʩʝʢʫʥʜ) ʚ ʤʝʩʷʮ ʙʝʩʧʣʘʪʥʦ. ʆʪ 5000 ʪʨʘʥʟʘʢʮʠʡ ʚ ʤʝʩʷʮ ï 250 ʨʫʙʣʝʡ ʟʘ ʢʘʞʜʫʶ ʪʳʩʷʯʫ ʪʨʘʥ-
ʟʘʢʮʠʡ. ʇʨʠ ʙʝʩʧʣʘʪʥʦʤ ʚʘʨʠʘʥʪʝ ʢʦʤʧʘʥʠʷ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʉʪʦʠʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʙʝʩʧʣʘʪʥʳʝ ʫʩʣʦʚʠʷ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʚʳʛʦʜʥʳʤʠ. 

ʇʨʦʛʨʘʤʤʳ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ: 
4. CMU Sphinx ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʨʦʝʢʪʦʤ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ. ɺ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʙʠʙʣʠʦʪʝʢʠ: 

½ Pocketsphinx ð ʥʝʙʦʣʴʰʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʥʘ ʚʭʦʜ ʧʨʦʠʟʚʦʣʴʥʳʝ ʘʢʫʩʪʠʯʝ-
ʩʢʠʝ ʤʦʜʝʣʠ, ʛʨʘʤʤʘʪʠʢʠ ʠ ʩʣʦʚʘʨʠ, ʘ ʪʘʢʞʝ ʟʚʫʢʦʚʦʡ ʧʦʪʦʢ (ʣʠʙʦ ʟʚʫʢʦʚʦʡ ʬʘʡʣ, ʣʠʙʦ ʩʘʤ ʙʝʨʝʪ ʧʦʪʦʢ 
ʩ ʤʠʢʨʦʬʦʥʘ). ʅʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʝʪʩʷ ʨʘʩʧʦʟʥʘʥʥʳʡ ʪʝʢʩʪ. ʅʘʧʠʩʘʥʘ ʥʘ C, ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʦ. 

½ Sphinxbase ð ʙʠʙʣʠʦʪʝʢʘ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʨʘʙʦʪʳ Pocketsphinx 

½ Sphinx4 ð ʛʠʙʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʥʘʧʠʩʘʥʘ ʥʘ Java. 

½ Sphinxtrain ð ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 
ɸʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʠʩʧʦʣʴʟʫʝʪ ʩʢʨʳʪʳʝ ʄʘʨʢʦʚʩʢʠʝ ʤʦʜʝʣʠ. ʂʘʯʝʩʪʚʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ ʫʩʪʫʧʘʝʪ ʦʙʣʘʯʥʳʤ ʩʝʨʚʠʩʘʤ, ʥʦ ʚ ʩʣʫʯʘʝ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʷʟʳʢʘ ʠ ʭʦʨʦʰʝʡ 
ʥʘʩʪʨʦʡʢʠ ʤʦʞʝʪ ʧʨʝʚʟʦʡʪʠ ʠʭ. ʇʨʘʚʜʘ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʤʥʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʥʝʝ 
ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʚʝʜʝʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ 
ʊʘʙʣʠʮʳ 1. 

ʇʨʦʚʝʜʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ 
ʧʦʟʚʦʣʷʶʪ ʟʘ ʥʝʙʦʣʴʰʫʶ ʧʣʘʪʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 
ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʩʥʦʚʘʥʦ ʥʘ ʘʣʛʦʨʠʪʤʘʭ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʣʶʩʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʩʠʩʪʝʤʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʦ 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʘʩʩʠʩʪʝʥʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʛʦʣʦʩʦʚʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʘʩʩʠʩʪʝʥʪʘ, ʨʘʩʧʦʟʥʘʶʱʝʛʦ ʦʛʨʘʥʠʯʝʥʥʳʡ 
ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʉʠʩʪʝʤʘ çɻʦʣʦʩʦʚʦʡ ʤʝʜʠʮʠʥʩʢʠʡ ʘʩʩʠʪʝʥʪè, 
ʨʘʩʯʠʪʘʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʪʥʠʢʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʷʟʳʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʘʩʩʠʩʪʝʥʪʘè ʩ API Yandex. ɺʳʙʦʨ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫ-
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ʩʣʘʚʣʠʚʘʝʪʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ʉʠʩʪʝʤʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ çɻʦʣʦʩʦʚʦʡ ʤʝʜʠʮʠʥʩʢʠʡ 
ʘʩʩʠʩʪʝʥʪè ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ Java ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʝʡʤʚʦʨʢʘ Spring, ʠʥʪʝʨʬʝʡʩ ʥʘ JavaFX. ɺʭʦʜ-
ʥʦʡ ʬʦʨʤʘʪ: *.docx; ʚʳʭʦʜʥʦʡ ʪʦʞʝ *.docx (ʝʩʪʴ ʙʣʘʥʢ, ʛʜʝ ʚʤʝʩʪʦ ʟʥʘʯʝʥʠʡ ʩʧʝʮʠʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. 
ʅʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʝʪʩʷ ʙʣʘʥʢ, ʥʦ ʚʤʝʩʪʦ ʧʝʨʝʤʝʥʥʳʭ ʧʝʨʝʜʘʥʥʳʝ ʚʨʘʯʦʤ ʜʘʥʥʳʝ). ɺʩʝ ʜʦʢʫʤʝʥʪʳ ʩʦ-
ʭʨʘʥʷʶʪʩʷ ʧʦ ʟʘʜʘʥʥʦʡ ʜʠʨʝʢʪʦʨʠʠ, ʙʫʜʴ ʪʦ ʩʝʪʝʚʘʷ ʧʘʧʢʘ ʠʣʠ ʞʝ ʧʘʧʢʘ ʥʘ ʣʦʢʘʣʴʥʦʤ ʜʠʩʢʝ ʢʦʤʧʴʶ-
ʪʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʉʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʬʦʨʤʠʨʫʝʪ ʪʦʯʥʳʝ ʦʪʯʝʪʳ ʩ 
ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ.  

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʪʡʪʫʞʥ ʩʙʪʨʧʠʦʙʛʙʦʡʸ ʞʪʫʞʪʫʛʞʦʦʧʜʧ ʸʠʴʣʙ 

ʂʨʠʪʝʨʠʡ CLOUD SPEECH 
API 

SpeechKit Cloud Microsoft Speech 
API 

CMU Sphinx 

ɸʣʛʦʨʠʪʤ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʄʘʰʠʥʦʝ 
ʦʙʫʯʝʥʠʝ 

ʄʘʰʠʥʥʦʝ 
ʦʙʫʯʝʥʠʝ 

ʄʘʰʠʥʥʦʝ 
ʦʙʫʯʝʥʠʝ 

ʄʘʨʢʦʚʩʢʠʝ 
ʤʦʜʝʣʠ 

ʀʩʭʦʜʥʳʡ ʢʦʜ ʉʢʨʳʪ ʅʝ ʜʦʩʪʫʧʝʥ ʉʢʨʳʪ ʆʪʢʨʳʪʳʡ  

ʉʪʦʠʤʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

36 ʢʦʧʝʝʢ ʟʘ 
ʢʘʞʜʳʝ 15 ʩʝʢ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

200 ʨʫʙ. 1000 
ʟʘʧʨʦʩʦʚ 

250 ʨʫʙ. ʚ ʤʝʩʷʮ 
ʟʘ 5000 ʪʨʘʥʟʘʮʠʡ 

ɹʝʩʧʣʘʪʥʦ 

ʊʝʩʪʦʚʳʡ ʧʝʨʠʦʜ ɼʘ ɼʘ ɼʘ ɼʘ 

ʇʦʜʜʝʨʞʢʘ ʷʟʳʢʦʚ ɹʦʣʝʝ 110 ʷʟʳʢʦʚ ʆʢʦʣʦ 100 ɹʦʣʝʝ 90 ʷʟʳʢʦʚ ɺ ʟʘʚʠʩʠʤʩʦʪʠ ʦʪ 
ʦʙʲʝʤʘ 
ʟʘʛʨʫʞʝʥʥʳʭ ʜʣʷ 
ʘʥʘʣʠʟʘ ʚʭʦʜʥʳʭ 
ʜʘʥʥʳʭ 

  
ʉʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʚ ʤʝʜʠʮʠʥʝ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘ-

ʶʱʠʡ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʚʨʘʯʘ ʩʧʝʮʠʘʣʠʩʪʘ. ʉ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʧʨʦʮʝʥʪʦʤ ʦʰʠʙʦʢ ʩʠʩʪʝʤʳ.  

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. Cloud Speech API [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /2017 -ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://cloud.google.com/speech/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 03.04.2019) 
2. SpeeckKit Cloud [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /2017 -ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://tech.yandex.ru/speechkit/cloud/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 03.04.2019) 
3. Microsoft Speech API [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /2017 -ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://azure.microsoft.com/ru-ru/services/cognitive-services/speech/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 03.04.2019) 
4. CMU Sphinx [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] /2017  -ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://cmusphinx.github.io/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 03.04.2019) 
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ǟǩǱǲǟǪǻǬǭǰǱǻ ǮǯǧǫǤǬǤǬǧǾ 
ǧǬǱǤǪǪǤǩǱǲǟǪǻǬǭǢǭ ǠǪǭǩǟ ǣǪǾ ǮǯǧǬǾǱǧǾ 
ǤǣǧǬǺǴ ǳǯǭǬǱǟǪǻǬǺǴ ǯǤǷǤǬǧǨ ǡ 
ǠǟǬǩǭǡǰǩǭǨ ǰǳǤǯǤ 

ǶȄȏȌȚȔ ǭȊțȂǿ ǬȇȉȍȊǿȄȁȌǿ 
ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ǰǿȁȄȊțȄȁǿ ǡȇȍȊȄȑȑǿ ǠȍȏȇȐȍȁȌǿ 
ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʌɻɹʆʋ ɺʆ çʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʙʣʦʢʘ ʥʘ ʧʨʠʤʝʨʝ ʩʝʨʚʠʩʥʦʛʦ 
ʮʝʥʪʨʘ ʙʘʥʢʘ ɺʊɹ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʙʣʦʢ, ʦʙʨʘʱʝʥʠʷ. 

 
ʈʫʢʦʚʦʜʩʪʚʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ ʩʣʝʜʫʝʪ ʙʳʪʴ ʜʘʣʴʥʦʚʠʜʥʳʤ, ʯʪʦʙʳ 

ʚʳʞʠʪʴ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ, ʪʘʢ ʢʘʢ ʢʣʠʝʥʪʳ ʩʪʘʣʠ ʪʨʝʙʦʚʘʪʝʣʴʥʝʝ, ʫʩʣʫʛʠ ï ʨʘʟʥʦʦʙʨʘʟʥʝʝ, ʘ ʢʦʥ-
ʢʫʨʝʥʪʳ ī ʤʥʦʛʦʯʠʩʣʝʥʥʝʝ. ʏʪʦʙʳ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʢʣʠʝʥʪʘ, ʙʘʥʢ ʜʦʣʞʝʥ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʛʨʘʤʦʪʥʦ 
ʚʳʩʪʨʦʝʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ: ʢʘʯʝʩʪʚʦ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʛʘʨʘʥʪʠʷ, ʥʘʜʝʞʥʦʩʪʴ, 
ʫʜʦʙʩʪʚʦ, ʚʳʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʘʥʠʠ ʤʦʞʥʦ ʧʨʦʜʝ-
ʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʙʣʦʢ. 

ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚ-
ʣʝʥʥʳʭ ʧʝʨʝʜ ʥʠʤ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ, ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ 
ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʩʨʝʜʝ. ʉʪʨʫʢʪʫʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʙʣʦʢʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʙʣʦʢʘ ῐ ʙʘʟ ʟʥʘʥʠʡ, 
ʤʝʭʘʥʠʟʤ ʚʳʚʦʜʘ ʨʝʰʝʥʠʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʙʣʦʢʦʚ ʠ ʩʠʩʪʝʤ ʦʯʝʥʴ ʚʝʣʠ-
ʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʙʣʦʢ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʢʦʤʧʘʥʠʷʭ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʙʣʦʢʘ ʥʘ ʦʩʥʦʚʝ ʩʝʨʚʠʩʥʦʛʦ ʮʝʥʪʨʘ ɺʊɹ. ʅʘ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʱʝʥʠʡ ʚ ʩʝʨʚʠʩʥʦʤ ʮʝʥʪʨʝ ɺʊɹ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ.1. 

ʊʘʢ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ: çɸʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʨʘʱʝʥʠʝè, çʆʙ-
ʨʘʙʦʪʘʪʴ ʦʙʨʘʱʝʥʠʝè, çɺʳʙʨʘʪʴ ʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝè, çɿʘʢʨʳʪʴ ʦʙʨʘʱʝʥʠʝè. 

ʆʙʨʘʱʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʢʣʠʝʥʪʘʤ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʧʝʨʘʮʠʦʥʠʩʪʘʭ ʧʦʩʪʫʧʘʝʪ ʚ ʦʪʜʝʣ ʜʦʛʦ-
ʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʫʢʦʚʦʜʩʪʚʘ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʉʀʉ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʦʪʨʫʜʥʠʢʠ ʚʪʦʨʦʡ ʣʠʥʠʠ ʧʦʜʜʝʨʞʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʪʝʭʥʠʯʝ-
ʩʢʫʶ ʦʰʠʙʢʫ ʠ ʧʨʦʚʦʜʷʪ ʧʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ɽʌʈ ʌʨʦʥʪ. ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʦʪʜʝʣʘ 
ʷʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ. 

ɿʘʪʝʤ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚʪʦʨʦʡ ʣʠʥʠʠ ʧʦʜʜʝʨʞʢʠ ʦʪʜʝʣʘ ʜʦʛʦʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʦʙʨʘʱʝʥʠʷ ʩ ʠcʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ Maestro, ʧʨʠ ʵʪʦʤ ʚʩʷ ʜʝ-
ʷʪʝʣʴʥʦʩʪʴ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʉʀʉ. ʊʘʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʚʠʯ-
ʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʷʝʪʩʷ ʥʫʞʝʥ ʣʠ ʙʫʜʝʪ ʨʝʤʦʥʪ ʪʝʭʥʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʠʣʠ ʥʝʪ. ɽʩʣʠ ʥʫʞʝʥ, ʪʦ ʨʝʤʦʥʪ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ Maestro. ɽʩʣʠ ʨʝʤʦʥʪ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʪʦ ʦʙʨʘʱʝʥʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʟʘʢʨʳʪʦ ʙʝʟ 
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ʨʝʤʦʥʪʘ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʜʘʣʴʥʝʡʰʠʤ ʜʝʡʩʪʚʠʷʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʪʦʛʦʤ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʘʥʥʦʝ ʦʙʨʘʱʝʥʠʝ. 

 

TITLE:NODE: NO.: 1.1ɸ0 ʆʙʨʘʙʦʪʢʘ ʦʙʨʘʱʝʥʠʡ

ʆʙʨʘʱʝʥʠʝ

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʢʣʠʝʥʪʘʤ

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʧʝʨʘʮʠʦʥʠʩʪʘʭ

ɿʘʢʨʳʪʦʝ ʦʙʨʘʱʝʥʠʝ

ʆʪʜʝʣ ʜʦʛʦʚʦʨʦʚ

 ʢʦʤʧʣʝʢʩʥʦʛʦ

 ʦʙʩʣʫʞʠʚʘʥʠʷ

ɽʌʈ

 ʌʨʦʥʪ

Maestro

Service 

Manager

ʋʢʘʟʘʥʠʷ 

ʨʫʢʦʚʦʜʩʪʚʘ

ʉʀʉ

ʈʫʢʦʚʦʜʩʪʚʦ

 ʧʦʣʴʟʦʚʘʪʝʣʷ

1

ɸʥʘʣʠʟʠʨʦʚʘʪʴ 

ʦʙʨʘʱʝʥʠʝ

2

ʆʙʨʘʙʦʪʘʪʴ 

ʦʙʨʘʱʝʥʠʝ

3

ɺʳʙʨʘʪʴ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʨʝʰʝʥʠʝ

4

ɿʘʢʨʳʪʴ 

ʦʙʨʘʱʝʥʠʝ

ʇʝʨʚʠʯʥʳʡ 

ʘʥʘʣʠʟ

ʆʙʨʘʙʦʪʘʥʥʦʝ 

ʦʙʨʘʱʝʥʠʝ

ɺʳʙʨʘʥʥʦʝ

ʩʪʘʥʜʘʨʪʥʦʝ

ʨʝʰʝʥʠʝ

ʉʡʪ. 1. ʊʮʞʥʙ ʚʡʠʦʞʪ-ʨʩʧʯʞʪʪʙ çʇʚʩʙʚʧʫʣʙ ʧʚʩʙʲʞʦʡʢè 
 

ʋ ʜʚʫʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʝʩʪʴ ʥʝʜʦʩʪʘʪʦʢ. ʅʝʜʦʩʪʘʪʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʧʨʠʭʦʜʠʪʩʷ 
ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʨʘʱʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʝʪ ʪʝʭʥʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʠʣʠ ʦʙʨʘʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪʩʷ 
ʨʝʤʦʥʪʘ, ʘ ʪʨʝʙʫʶʪ ʣʠʰʴ ʪʦʣʴʢʦ ʟʘʢʨʳʪʠʷ ʦʙʨʘʱʝʥʠʷ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʪʦʢ ʦʙʨʘʱʝʥʠʡ ʚ ʦʪʜʝʣʝ ʙʦʣʴ-
ʰʦʡ. ʇʨʦʚʦʜʷ ʘʥʘʣʠʟ ʪʘʢʠʭ ʦʙʨʘʱʝʥʠʡ, ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʝ ʤʘʣʦ ʚʨʝʤʝʥʠ, ʧʨʠ ʵʪʦʤ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝ-
ʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɿʘʪʝʤ ʩʦʪʨʫʜʥʠʢʠ ʚʪʦʨʦʡ ʣʠʥʠʠ ʧʦʜʜʝʨʞʢʠ ʦʪʜʝʣʘ ʜʦʛʦʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʳʙʠ-
ʨʘʶʪ ʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʟʘʢʨʳʪʠʷ ʦʙʨʘʱʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ Service Man-
ager, ʧʨʠ ʵʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʤ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʢʘʟʘʥʠʡ ʨʫʢʦʚʦʜʩʪʚʘ. ɼʣʷ ʢʘʞʜʦʡ 
ʪʝʭʥʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ. ʋ ʢʘʞʜʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʰʝʥʠʷ 
ʝʩʪʴ ʩʚʦʸ ʫʥʠʢʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ. ʉʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʜʥʝʚ-
ʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʢʘʢ ʫʩʪʨʘʥʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʠʣʠ ʢʘʢ ʧʨʦʜʦʣʞʠʪʴ ʢʦʨʨʝʢʪʥʦ ʨʘʙʦʪʫ ʚ ʪʦʤ ʠʣʠ 
ʠʥʦʤ ʩʣʫʯʘʝ. ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʘ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʚʳʙʨʘʥʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ.  

ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʦʮʝʩʩʘ ʚʳʙʦʨʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʇʆ, ʫ ʢʦʪʦʨʦʛʦ 
ʙʳʣʘ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʙʠʨʘʪʴ ʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ, ʯʪʦ ʟʘʤʝʪʥʦ ʙʳ ʦʙʣʝʛʯʠʣʦ 
ʨʘʙʦʪʫ ʦʪʜʝʣʘ. 

ɺ ʢʦʥʮʝ ʩʦʪʨʫʜʥʠʢʠ ʚʪʦʨʦʡ ʣʠʥʠʠ ʧʦʜʜʝʨʞʢʠ ʦʪʜʝʣʘ ʜʦʛʦʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘ-
ʢʨʳʚʘʶʪ ʦʙʨʘʱʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ Service Manager, ʧʨʠ ʵʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦ-
ʪʨʫʜʥʠʢʦʤ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʢʘʟʘʥʠʡ ʨʫʢʦʚʦʜʩʪʚʘ. ʀʪʦʛʦʤ ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʷʚʣʷʝʪʩʷ ʟʘʢʨʳʪʦʝ 
ʦʙʨʘʱʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʪʜʝʣʘ ʜʦʛʦʚʦ-
ʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʠʝ ʠʭ ʥʝʜʦʩʪʘʪʢʠ:  
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- ʘʥʘʣʠʟ ʠ ʦʙʨʘʙʦʪʢʘ ʦʙʨʘʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠʣʠ ʢʦʪʦʨʳʝ ʩʦ-
ʜʝʨʞʘʪ ʪʝʭʥʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʥʦ ʥʝ ʪʨʝʙʫʶʪ ʨʝʤʦʥʪʘ; 

- ʧʨʠʤʝʥʝʥʠʝ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʇʆ. 
ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʠʤʝʥʥʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʙʣʦʢ, ʚ ʦʪʜʝʣ ʜʦʛʦʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʝʨ-
ʚʠʩʥʦʛʦ ʮʝʥʪʨʘ ɺʊɹ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʙʣʦʢ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʦʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʪʜʝʣʘ ʜʦʛʦ-
ʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʩʝʨʚʠʩʥʦʤ ʮʝʥʪʨʝ ʙʘʥʢʘ ɺʊɹ, ʧʦʩʢʦʣʴ-
ʢʫ ʦʪ ʥʠʭ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʙʨʘʱʝʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʬʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣ ʦʪʜʝʣ ʜʦʛʦʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʝʨʚʠʩʥʦʛʦ 
ʮʝʥʪʨʘ ɺʊɹ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʙʣʦʢʘ, ʜʣʷ ʯʝʛʦ ʧʨʝʜʩʪʘʚʠʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ 
ʦʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʪʜʝʣʘ ʜʦʛʦʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʨʠʩ.2). 

 

TITLE:NODE: NO.: 1.1ɸ0 ʆʙʨʘʙʦʪʢʘ ʦʙʨʘʱʝʥʠʡ
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ʉʡʪ. 2. ʌʪʧʛʞʩʱʞʦʪʫʛʧʛʙʦʦʴʞ ʧʪʦʧʛʦʴʞ ʚʡʠʦʞʪ-ʨʩʧʯʞʪʪʴ 
 
ʂʘʢ ʚʠʜʥʦ, ʪʝʧʝʨʴ ʧʦʜʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʨʘʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʦʰʠʙʦʢ ʠʣʠ ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʪʝʭʥʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʥʦ ʥʝ ʪʨʝʙʫʶʪ ʨʝʤʦʥʪʘ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚ-
ʪʦʤʘʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʙʣʦʢʘ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʯʥʳʤ ʚʳʙʦʨʦʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʰʝʥʠʷ, ʨʘʙʦʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʙʣʦʢʘ ʠʤʝʝʪ 
ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

- ʥʝ ʥʫʞʥʦ ʚʳʙʠʨʘʪʴ ʚʨʫʯʥʫʶ ʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʙʣʦʢ ʩʜʝʣʘʝʪ ʵʪʦ ʘʚ-
ʪʦʤʘʪʠʯʝʩʢʠ; 

- ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʙʨʘʱʝʥʠʷ; 

- ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʙʨʘʱʝʥʠʡ; 

- ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʧʝʨʘʮʠʦʥʠʩʪʦʚ. 
ɼʘʥʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʙʣʦʢ ʫʧʨʦʩʪʠʪ ʨʘʙʦʪʫ ʦʪʜʝʣʘ ʜʦʛʦʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʣʫʞʠʚʘʥʠʷ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʤʝʥʴʰʠʪʩʷ ʚʨʝʤʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʙʨʘʱʝʥʠʡ ʠ ʩʥʠʟʠʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ ʜʘʥʥʳʡ ʦʪʜʝʣ. 
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ʊʘʢ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʙʣʦʢʘ ʚ ʦʪʜʝʣ ʜʦʛʦʚʦʨʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙ-
ʩʣʫʞʠʚʘʥʠʷ ʩʝʨʚʠʩʥʦʛʦ ʮʝʥʪʨʘ ɺʊɹ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩʣʝʜʫʶʱʠʭ ʵʬʬʝʢʪʦʚ: 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʨʘʱʝʥʠʡ; 

- ʫʜʦʙʥʘʷ ʠ ʙʳʩʪʨʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʰʝʥʠʷ; 

- ʥʘʣʠʯʠʝ ʙʠʙʣʠʦʪʝʢʠ ʛʦʪʦʚʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʦʙʨʘʱʝʥʠʡ; 

- ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʦʙʨʘʱʝʥʠʷ; 

- ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʙʨʘʱʝʥʠʡ; 

- ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʧʝʨʘʮʠʦʥʠʩʪʦʚ. 
ɺ ʦʙʱʝʤ, ʮʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʙʣʦʢʘ ʚ ʩʝʨʚʠʩʥʦʤ ʮʝʥʪʨʝ ɺʊɹ ʷʚʣʷʝʪʩʷ ʧʦʚʳ-

ʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʫʤʝʥʴʰʝʥʠʝ ʟʘʪʨʘʪ, ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʦʚʳʰʝ-
ʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ. 
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ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ǰǿȁȄȊțȄȁǿ ǡȇȍȊȄȑȑǿ ǠȍȏȇȐȍȁȌǿ 
ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʌɻɹʆʋ ɺʆ çʇʦʚʦʣʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʳ ʥʘ ʧʨʠʤʝ-
ʨʝ ʙʘʥʢʘ ɺʊɹ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʨʘʱʝʥʠʷ, ʙʘʥʢ. 

 
ʉʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʟʥʳʭ ʢʦʤʧʘʥʠʷʭ ʩʦʟʜʘʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʝʸ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʠ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ. ɺ ʢʦʤʧʘʥʠʷʭ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʳ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʝʜʠʥʦʡ ʪʦʯʢʦʡ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʢʣʠʝʥ-
ʪʘʤʠ ʠ IT-ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʦʪ ʧʨʠʝʤʘ ʟʘʧʨʦʩʦʚ ʠ ʦʙʨʘʱʝʥʠʡ ʜʦ ʦʢʘʟʘʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʤʦʱʠ. 
ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʣʫʞʙʳ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʠʝ ʠ ʨʝʰʝʥʠʝ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦ-
ʚʘʪʝʣʝʡ. ɺʩʝ ʟʘʧʨʦʩʳ ʠ ʦʙʨʘʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʬʠʢʩʠʨʫʶʪʩʷ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ.  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʘʥʢʘ ɺʊɹ. ɺ ʢʘʯʝʩʪʚʝ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ ʦʧʝʨʘʮʠʦʥʠʩʪʳ ʜʥʝʚʥʳʭ ʦʪʜʝʣʝʥʠʡ ʙʘʥʢʘ ɺʊɹ. ʈʘʙʦʪʘ ʩʣʫʞʙʳ ʧʦʜ-
ʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʘʞʥʘ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠ ʦʙʨʘʱʝʥʠʡ ʟʘʚʠ-
ʩʠʪ ʜʘʣʴʥʝʡʰʠʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʧʝʨʘʮʠʦʥʠʩʪʦʚ ʠ ʚ ʩʣʝʜʩʪʚʠʠ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥ-
ʪʦʚ ʙʘʥʢʘ ɺʊɹ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʭʝʤʫ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʥʢʘ ɺʊɹ. 
ʂʣʠʝʥʪ ʧʨʠʭʦʜʠʪ ʚ ʙʘʥʢ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʠʣʠ ʦʬʦʨʤʣʝʥʠʷ ʙʘʥʢʦʚʩʢʦʛʦ 

ʧʨʦʜʫʢʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ ʦʬʦʨʤʣʝʥʠʝ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳ. ʂʣʠʝʥʪ ʧʦʜʘʝʪ ʟʘʷʚʢʫ ʥʘ 
ʦʬʦʨʤʣʝʥʠʝ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳ. ʆʧʝʨʘʮʠʦʥʠʩʪ ʧʨʠʥʠʤʘʝʪ ʜʘʥʥʫʶ ʟʘʷʚʢʫ ʠ ʥʘʯʠʥʘʝʪ ʦʬʦʨʤʣʝʥʠʝ ʙʘʥ-
ʢʦʚʩʢʦʛʦ ʧʨʦʜʫʢʪʘ. ɽʩʣʠ ʧʨʦʮʝʩʩ ʦʬʦʨʤʣʝʥʠʷ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳ ʜʣʷ ʢʣʠʝʥʪʘ ʫ ʦʧʝʨʘʮʠʦʥʠʩʪʘ ʜʥʝʚʥʦ-
ʛʦ ʦʪʜʝʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʪʦ ʢʣʠʝʥʪʫ ʙʫʜʝʪ ʦʬʦʨʤʣʝʥ ʙʘʥ-
ʢʦʚʩʢʠʡ ʧʨʦʜʫʢʪ. 

ɽʩʣʠ ʞʝ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʙʘʥʢʦʚʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʫ ʦʧʝʨʘʮʠʦʥʠʩʪʘ ʚʦʟʥʠʢʘʝʪ ʪʝʭʥʠʯʝʩʢʘʷ ʦʰʠʙʢʘ, 
ʢʦʪʦʨʫʶ ʦʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʠʪʴ ʥʝ ʚ ʩʠʣʝ, ʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʧʝʨʘʮʠʦʥʠʩʪ ʟʘʭʦʜʠʪ ʥʘ ʩʘʡʪ ʩʣʫʞʙʳ 
ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʉʇʇ), ʛʜʝ ʨʝʛʠʩʪʨʠʨʫʝʪ ʦʙʨʘʱʝʥʠʝ. ʆʙʨʘʱʝʥʠʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘ-
ʮʠʶ ʦ ʦʧʝʨʘʮʠʦʥʠʩʪʝ, ʢʦʪʦʨʳʡ ʨʝʛʠʩʪʨʠʨʫʝʪ ʦʙʨʘʱʝʥʠʝ, ʦ ʢʣʠʝʥʪʝ, ʩʦʚʝʨʰʘʝʤʦʡ ʦʧʝʨʘʮʠʠ, ʚʦʟʥʠʢʰʝʡ 
ʪʝʭʥʠʯʝʩʢʦʡ ʦʰʠʙʢʝ, ʚʢʣʶʯʘʷ ʩʢʨʠʥʰʦʪʳ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʦʰʠʙʢʝ. 

ʊʘʢʠʝ ʦʙʨʘʱʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʧʝʨʘʮʠʷʤ, ʧʦʵʪʦʤʫ ʥʘ ʩʘʡʪʝ ʉʇʇ ʝʩʪʴ ʨʘʟʥʳʝ ʪʝʤʘ-
ʪʠʢʠ ʦʙʨʘʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʠ ʦʧʝʨʘʮʠʷʤ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʦʙʨʘʱʝʥʠʡ ʚʥʫʪʨʠ ʩʝʨʚʠʩʥʦʛʦ ʮʝʥʪʨʘ ɺʊɹ ʠʤʝʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ 
ʛʨʫʧʧʘ ï ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ ʧʝʨʚʦʡ, ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʣʠ-
ʥʠʠ ʧʦʜʜʝʨʞʢʠ.  

ʇʝʨʚʘʷ ʣʠʥʠʷ ī ʵʪʦ ʵʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʳ ʩʣʫʞʙʳ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʧʦʩʪʘʚʱʠʢʘ ʙʘʥʢʦʚʩʢʠʭ 
ʫʩʣʫʛ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ī ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʝʨʘʮʠʦʥʠʩʪʘ ʜʥʝʚʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʙʘʥʢʘ ʠ ʝʛʦ ʧʨʦʙʣʝʤʳ ʜʣʷ 
ʜʘʣʴʥʝʡʰʝʛʦ ʝʝ ʣʦʛʛʠʨʦʚʘʥʠʷ. 
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ɸ1 ʉʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ
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ʇʦʜʘʪʴ ʟʘʷʚʢʫ 
ʥʘ ʦʬʦʨʤʣʝʥʠʝ 
ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳ

ʆʬʦʨʤʣʝʥʠʝ 
ʙʘʥʢʦʚʩʢʦʛʦ 
ʧʨʦʜʫʢʪʘ

ɺʦʟʥʠʢʘʝʪ ʣʠ 
ʪʝʭʥʠʯʝʩʢʘʷ ʦʰʠʙʢʘ

 ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʧʨʦʜʫʢʪʘ?

ʇʨʦʜʫʢʪ 
ʦʬʦʨʤʣʝʥ

ʉʦʟʜʘʪʴ 
ʦʙʨʘʱʝʥʠʝ ʚ 
ʉʇʇ

ʋʟʥʘʪʴ ʦ 
ʩʦʩʪʦʷʥʠʠ 
ʦʙʨʘʱʝʥʠʷ

ʇʦʣʫʯʠʪʴ 
ʠʥʬʦʨʤʘʮʠʷ ʦʪ 

ʉʇʇ

ʉʦʦʙʱʠʪʴ ʦ 
ʩʦʩʪʦʷʥʠʠ 
ʦʙʨʘʱʝʥʠʷ

ʆʙʨʘʙʦʪʘʪʴ 
ʦʙʨʘʱʝʥʠʝ

ɿʘʢʨʳʪʴ 
ʦʙʨʘʱʝʥʠʝ

ʆʙʨʘʪʠʪʴʩʷ ʢ 3-ʡ 
ʣʠʥʠʠ 

ʧʦʜʜʝʨʞʢʠ

ɿʘʢʨʳʪʴ 
ʦʙʨʘʱʝʥʠʝ

ʋʩʪʨʘʥʠʪʴ 
ʦʰʠʙʢʫ ʇʆ ʠ ʀʉ

ʆʙʨʘʱʝʥʠʷ ʥʘ ʦʙʨʘʙʦʪʢʫ

ɿʘʧʨʦʩʳ ʥʘ ʦʙʨʘʙʦʪʢʫ

ʅʝʪ

ʆʰʠʙʢʘ 
ʇʆ ʠ ʀʉ?

ʅʝʪ

ɼʘ

ɼʘ

ɺʠʟʠʪ ʚ ʙʘʥʢ

ʇʨʦʜʫʢʪ ʦʬʦʨʤʣʝʥ

ʇʨʦʜʫʢʪ ʦʬʦʨʤʣʝʥ

ʀʥʬʦʨʤʘʮʠʷ 
ʩʦʦʙʱʝʥʘ

ʉʡʪ. 1. ʊʮʞʥʙ ʪʞʩʛʡʪʦʧʜʧ ʧʚʪʤʬʟʡʛʙʦʡ y
 

ʇʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʧʝʨʩʦʥʘʣʘ ʧʝʨʚʦʡ ʣʠʥʠʠ ʷʚʣʷʝʪʩʷ: 

- ʢʦʥʪʘʢʪ ʩ ʦʧʝʨʘʮʠʦʥʠʩʪʦʤ; 

- ʧʦʣʫʯʝʥʠʝ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʝʛʦ ʧʨʦʙʣʝʤʝ; 

- ʩʦʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʝʛʦ ʦʙʨʘʱʝʥʠʷ; 

- ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚʪʦʨʦʡ ʣʠʥʠʠ; 

- ʩʠʩʪʝʤʘʪʠʢʘ ʠ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤʳ; 

- ʬʠʢʩʘʮʠʷ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʘ ʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʙʣʝʤʳ; 

- ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʦʙʣʝʤʳ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ; 

- ʜʝʣʝʛʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʬʠʣʴʥʳʡ ʩʝʛʤʝʥʪ ʩʪʨʫʢʪʫʨʳ. 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʦʡ ʦʙʨʘʪʠʣʩʷ ʦʧʝʨʘʮʠʦʥʠʩʪ, ʧʝʨʚʘʷ ʣʠʥʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʠʡ: 

- ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠʥʮʠʜʝʥʪʘ ʢʘʢ ʪʠʧʠʯʥʦʛʦ ʧʦʟʚʦʣʷʝʪ ʩʧʝʮʠʘʣʠʩʪʫ ʧʝʨʚʦʡ ʣʠʥʠʠ ʧʨʝʜʣʦʞʠʪʴ 
ʢʣʠʝʥʪʫ ʚʘʨʠʘʥʪʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠʣʠ ʧʦʤʦʱʴ ʚ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʧʨʦʙʣʝʤʳ; 

- ʥʝʪʠʧʠʯʥʘʷ, ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ 
ʦʪʜʝʣ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʝ ʧʨʦʬʠʣʶ. 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʦʥʩʫʣʴʪʘʮʠʠ. 
ɺʪʦʨʘʷ ʣʠʥʠʷ ʧʦʜʜʝʨʞʢʠ ī ʩʣʝʜʫʶʱʘʷ ʟʘ ʧʝʨʚʦʡ ʣʠʥʠʝʡ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʫʧʝʥʴ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦ-

ʠʩʭʦʜʷʪ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʜʝʣʝʛʠʨʦʚʘʥʥʳʭ ʧʝʨʩʦʥʘʣʦʤ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 
ʩʣʫʞʙʳ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʧʦʜʜʝʨʞʢʠ ʠʤʝʝʪ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʡ 
ʪʝʭʥʠʯʝʩʢʠʡ ʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʩʫʨʩ. 

ɺ ʦʙʷʟʘʥʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʚʭʦʜʷʪ: 
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- ʢʦʥʪʘʢʪ ʠ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʧʝʨʩʦʥʘʣʫ ʧʝʨʚʦʡ ʣʠʥʠʠ; 

- ʬʠʢʩʘʮʠʷ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʦʙʨʘʱʝʥʠʡ; 

- ʨʝʰʝʥʠʝ ʦʙʨʘʱʝʥʠʡ. 
ʊʨʝʪʴʷ ʣʠʥʠʷ ʧʦʜʜʝʨʞʢʠ ī ʵʢʩʧʝʨʪʥʘʷ ʧʦʜʜʝʨʞʢʘ ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʳʩʦʢʦʛʦ 

(ʵʢʩʧʝʨʪʥʦʛʦ) ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʦ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ, ʧʨʠʥʮʠʧʘʭ ʝʸ 
ʨʘʙʦʪʳ, ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦ-
ʨʳʭ ʨʝʘʣʠʟʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦ ʩʙʦʨʫ, ʦʙʨʘʙʦʪʢʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʙʠʟʥʝ-
ʩʘ. ʀʤʝʥʥʦ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʮʠʠ ʧʦʟʚʦʣʷʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʥʘʩʪʨʦʡʢʠ ʠ 
ʚʥʦʩʠʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʙʦʪʫ ʢʦʤʧʦʥʝʥʪʦʚ ʀʉ (ʚʧʣʦʪʴ ʜʦ ʙʣʦʢʦʚ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʢʦʜʘ) ʙʝʟ ʨʠʩʢʘ ʥʘʥʝʩʝʥʠʷ ʚʨʝʜʘ ʝʸ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʙʫʜʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʙʨʘʱʝʥʠʝ, ʦʥʦ ʧʦʧʘʜʘʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʛʨʫʧʧʫ ʚʪʦ-
ʨʦʡ ʣʠʥʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʪʝʤʘʪʠʢʠ. 

ʊʘʢʞʝ ʦʧʝʨʘʮʠʦʥʠʩʪ ʤʦʞʝʪ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʫʟʥʘʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʨʘʱʝʥʠʷ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʧʝʨʚʦʡ 
ʣʠʥʠʠ ʧʦʜʜʝʨʞʢʠ ʧʦ ʪʝʣʝʬʦʥʫ. ʉʦʪʨʫʜʥʠʢʠ ʧʝʨʚʦʡ ʣʠʥʠʠ, ʠʩʧʦʣʴʟʫʷ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʦʙʨʘʱʝʥʠʷʤʠ, ʩʦ-
ʦʙʱʘʶʪ ʩʪʘʪʫʩ ʠʩʧʦʣʥʝʥʠʷ ʦʙʨʘʱʝʥʠʷ.  

ʉʧʝʮʠʘʣʠʩʪ ʚʪʦʨʦʡ ʣʠʥʠʠ ʚʳʧʦʣʥʷʝʪ ʘʥʘʣʠʟ ʦʙʨʘʱʝʥʠʷ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʝʛʦ ʠ ʟʘʢʨʳʚʘʝʪ, ʝʩʣʠ 
ʵʪʦ ʥʝ ʦʰʠʙʢʘ ʇʆ ʠ ʀʉ, ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʜʣʷ ʦʧʝʨʘʮʠʦʥʠʩʪʘ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʦ-
ʙʣʝʤʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ ʩʧʝʮʠʘʣʠʩʪ ʚʪʦʨʦʡ ʣʠʥʠʠ ʚʳ-
ʧʦʣʥʷʝʪ ʨʝʤʦʥʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʧʝʨʘʮʠʦʥʠʩʪ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʉʇʇ ʠ ʟʘʚʝʨʰʘʝʪ ʚʳʜʘʯʫ ʙʘʥ-
ʢʦʚʩʢʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɽʩʣʠ ʞʝ ʚ ʦʙʨʘʱʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʧʨʘʚʠʣʴʥʦʡ ʥʘʩʪʨʦʡʢʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʀʉ), ʪʦ ʠʭ ʫʩʪʨʘʥʷʶʪ ʩʧʝʮʠʘʣʠʩʪʳ ʪʨʝʪʴʝʡ ʣʠʥʠʠ, ʘ ʦʙ-
ʨʘʱʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʪʦʨʦʡ ʣʠʥʠʠ. ɼʘʥʥʳʝ ʦʙʨʘʱʝʥʠʝ ʚʝʰʘʶʪʩʷ ʚ ʦʞʠʜʘʥʠʝ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʪʦʨʦʡ ʣʠʥʠʠ ʠ ʧʦʤʝʯʘʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʥʦʤʝʨʦʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦ-
ʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʦʰʠʙʢʝ ʚ ʥʘʩʪʨʦʡʢʝ ʇʆ ʠ ʀʉ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʩʧʝʮʠʘʣʠ-
ʩʪʳ ʪʨʝʪʴʝʡ ʣʠʥʠʠ ʚʳʧʦʣʥʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʤʦʥʪ ʠ ʥʘʩʪʨʦʡʢʠ, ʦʰʠʙʢʘ ʫʩʪʨʘʥʷʝʪʩʷ, ʩʧʝʮʠʘʣʠ-
ʩʪʳ ʚʪʦʨʦʡ ʣʠʥʠʠ ʟʘʢʨʳʚʘʶʪ ʦʙʨʘʱʝʥʠʷ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʧʝʨʘʮʠʦʥʠʩʪ ʧʦʣʫʯʘʝʪ ʠʥ-
ʬʦʨʤʘʮʠʶ ʦʪ ʉʇʇ ʠ ʟʘʚʝʨʰʘʝʪ ʚʳʜʘʯʫ ʙʘʥʢʦʚʩʢʦʛʦ ʧʨʦʜʫʢʪʘ. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʧʨʦʚʦʜʥʳʝ ʠ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦ-
ʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʢʘʢ Ethernet ʠ Wi-Fi. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʧʝʨʝ-
ʜʘʯʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʤʳʝ ʵʪʠʤʠ ʩʝʪʷʤʠ. ɺʳʷʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʦʢʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ, ʧʨʦʚʦʜʥʘʷ ʩʝʪʴ, ʙʝʩʧʨʦʚʦʜʥʘʷ ʩʝʪʴ, Ethernet, Wi-Fi. 
 

THE TYPES OF NETWORK TECHNOLOGIES, THEIR ADVANTAGES AND DISADVANTAGES 
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Abstract: this article describes such wired and wireless network technologies for building local area networks 
as Ethernet and Wi-Fi. The methods of access to the data transmission medium used by these networks are 
considered. Advantages and disadvantages of network technologies are revealed. 
Keywords: local area network, wired network, wireless network, Ethernet, Wi-Fi. 

 
ʉʦʚʨʝʤʝʥʥʦʝ ʯʝʣʦʚʝʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʫʞʝ ʥʝ ʩʤʦʞʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʶ ʞʠʟʥʴ ʙʝʟ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʠʩʢʘʪʴ, ʭʨʘʥʠʪʴ ʦʙʨʘʙʘʪʳʚʘʪʴ 
ʭʨʘʥʠʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 
ʃʦʢʘʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ (ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ) ð ʵʪʦ ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʙʤʝʥ ʜʘʥʥʳʤʠ 
ʤʝʞʜʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʢʦʤʧʴʶʪʝʨʳ, ʩʝʨʚʝʨʳ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʠ ʜʨʫʛʦʝ ʦʙʦʨʫʜʦʚʘ-
ʥʠʝ), ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʣʠ ʛʨʫʧʧʝ ʟʜʘʥʠʡ (ʜʦʤ, ʦʬʠʩ, ʠʥʩʪʠʪʫʪ). ʆʙʲ-
ʝʜʠʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʩʣʘʞʝʥʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ 
ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ.   

ʉʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʩʪʨʦʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪ-
ʩʷ Wi-Fi ʠ Ethernet. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʃɺʉ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʦʯʢʠ ʜʦʩʪʫ-
ʧʘ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ, ʩʝʪʝʚʳʝ ʘʜʘʧʪʝʨʳ, ʢʦʤʤʫʪʘʪʦʨʳ, ʤʦʜʝʤʳ, ʢʘʙʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ɺ ʜʘʥʥʦʡ 
ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʨʘʟʣʠʯʠʝ ʧʨʦʚʦʜʥʳʭ (Ethernet) ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ (Wi-Fi), ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 
ʥʝʜʦʩʪʘʪʢʠ.   

ʊʝʭʥʦʣʦʛʠʷ Ethernet ʙʳʣʘ ʩʦʟʜʘʥʘ ʬʠʨʤʦʡ XEROX ʚ 1973 ʛʦʜʫ. Ethernet ʦʧʠʩʳʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʘ-
ʤʠ IEEE ʛʨʫʧʧʳ 802.3. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʃɺʉ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʝʪʝʚʘʷ ʪʝʭʥʦ-
ʣʦʛʠʷ IEEE802.3/Ethernet, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 10 ʄʙʠʪ/ʩ, ʘ ʩʨʝʜʦʡ ʧʝʨʝʜʘʯʠ ʷʚʣʷʝʪ-
ʩʷ ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʚʝʨʩʠʠ ʩʝʪʠ Ethernet: IEEE802.3u/Fast 
Ethernet ʠ IEEE802.3z/Gigabit Ethernet, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 100 
ʄʙʠʪ/ʩ ʠ ʜʦ 1000 ʄʙʠʪ/ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʵʪʠʭ ʩʝʪʷʭ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʦʧʪʦʚʦʣʦʢʥʦ, ʣʠʙʦ ʵʢʨʘʥʠʨʦʚʘʥʥʘʷ ʚʠʪʘʷ ʧʘʨʘ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ, ʧʦʣʦʞʝʥʥʳʡ ʚ ʦʩʥʦ-
ʚʫ ʩʝʪʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ Ethernet - ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʘʟʜʝʣʷʝʤʦʡ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʤʝ-
ʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʧʨʦʩʣʫʰʠʚʘʥʠʝʤ ʥʝʩʫʱʝʡ ʠ ʦʙʥʘʨʫʞʝʥʠʝʤ ʢʦʥʬʣʠʢʪʦʚ CSMA/CD).  

ʉʫʪʴ ʩʣʫʯʘʡʥʦʛʦ ʤʝʪʦʜʘ ʜʦʩʪʫʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʂʦʤʧʴʶʪʝʨ ʚ ʩʝʪʠ Ethernet ʤʦʞʝʪ 
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ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʩʝʪʠ, ʪʦʣʴʢʦ ʝʩʣʠ ʵʪʘ ʩʝʪʴ ʩʚʦʙʦʜʥʘ, ʪʦ ʝʩʪʴ, ʝʩʣʠ ʥʠʢʘʢʦʡ ʜʨʫʛʦʡ ʢʦʤʧʴʶʪʝʨ ʚ 
ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʦʙʤʝʥʦʤ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʘʜʘʧʪʝʨ 
çʧʨʦʩʣʫʰʠʚʘʝʪè ʩʝʪʴ. ɽʩʣʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʝʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢʠʤ-ʣʠʙʦ ʜʨʫʛʠʤ ʢʦʤʧʴʶʪʝ-
ʨʦʤ, ʪʦ ʘʜʘʧʪʝʨ ʟʘʜʝʨʞʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠ ʧʨʦʜʦʣʞʘʝʪ çʧʨʦʩʣʫʰʠʚʘʥʠʝè. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʢʦʤʧʴ-
ʶʪʝʨ ʫʙʝʜʠʣʩʷ, ʯʪʦ ʩʝʪʴ ʩʚʦʙʦʜʥʘ, ʦʥ ʥʘʯʠʥʘʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʢʘʢ ʙʳ "ʟʘʭʚʘʪʳʚʘʝʪ" ʩʨʝʜʫ. 
ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʘʜʘʧʪʝʨʘ, çʧʨʦʩʣʫʰʘʚè ʩʝʪʴ ʠ ʦʙʥʘʨʫʞʠʚ çʪʠʰʠʥʫè ʥʘʯʠʥʘʶʪ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ, ʚʦʟʥʠʢʘʝʪ ʢʦʣʣʠʟʠʷ (collision). ʇʦʜ ʢʦʣʣʠʟʠʝʡ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʥʘʣʦʞʝ-
ʥʠʝ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʘʜʨʦʚ ʦʪ ʩʪʘʥʮʠʡ, ʧʳʪʘʶʱʠʭʩʷ ʧʝʨʝʜʘʪʴ ʢʘʜʨ (ʬʨʘʛʤʝʥʪ ʜʘʥʥʳʭ) ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 
ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɸʜʘʧʪʝʨʳ, ʦʙʥʘʨʫʞʠʚ ʢʦʣʣʠʟʠʶ, ʧʨʝʢʨʘʱʘʶʪ ʧʝʨʝʜʘʯʫ 
ʜʘʥʥʳʭ, ʘ ʟʘʪʝʤ ʯʝʨʝʟ ʥʝʙʦʣʴʰʦʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʦʚʪʦʨʥʦ çʧʨʦʩʣʫʰʠʚʘʶʪè ʩʝʪʴ, ʠ 
ʧʦʚʪʦʨʷʶʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. [1,ʩ.313-315] 

ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ IEEE 802.3, ʣʦʢʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ Ethernet ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ:  

Å ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʝʪʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 3-4 ʢʤ;  

Å ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʩʪʘʥʮʠʡ ʚ ʩʝʪʠ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 1024;  

Å ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʩʝʛʤʝʥʪʘ ʩʝʪʠ, ʪ.ʝ. ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʨʘʡʥʠʤʠ ʩʪʘʥʮʠʷʤʠ, ʟʘʚʠʩʠʪ ʦʪ 
ʪʠʧʘ ʧʝʨʝʜʘʶʱʝʡ ʩʨʝʜʳ:  

- 100 ʤ. ʜʣʷ ʚʠʪʦʡ ʧʘʨʳ;  
- 185 ʤ. ʜʣʷ ʪʦʥʢʦʛʦ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ;  
- 500 ʤ. ʜʣʷ ʪʦʣʩʪʦʛʦ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ; 
- 2000 ʤ. ʜʣʷ ʦʧʪʦʚʦʣʦʢʦʥʥʦʛʦ ʢʘʙʝʣʷ.  
ʈʩʞʡʥʬʲʞʪʫʛʙ ʪʞʫʞʛʧʢ ʫʞʮʦʧʤʧʜʡʡ Ethernet:   
1. ʇʨʦʩʪʦʪʘ ʫʩʪʘʥʦʚʢʠ ʠ ɻ ʢʩʧʣʫʘʪʘʮʠʠ, ʪʘʢ ʢʘʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʪʦ ʩʦʝʜʠʥʠʪʴ 

ʢʦʤʧʴʶʪʝʨʳ ʠʩʧʦʣʴʟʫʷ ʢʘʙʝʣʴ;   
2. ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʩʪʦʪʦʡ ʠ ʥʝʚʳʩʦ-

ʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʠ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ ʪ.ʝ. ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʠ ʩʝʪʝʚʳʭ ʘʜʘʧʪʝʨʦʚ;  
3. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʧʨʦʚʦʜʥʦʝ Ethernet-ʩʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ 

ʧʨʝʜʣʦʞʠʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 10 ɻʙʠʪ/ʩ, ʧʨʠ ʥʘʣʠʯʠʠ ʢʘʙʝʣʷ Cat6.  
4. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʘʙʝʣʷ ʠ ʩʭʝʤ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ;  
5. ʅʘʜʝʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʤʝʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʩ-

ʧʨʦʚʦʜʥʳʤʠ ʩʝʪʷʤʠ.  
ʆʞʝʧʪʫʙʫʣʡ ʪʞʫʡ Ethernet:  
1. ɺ ʩʠʣʴʥʦ ʟʘʛʨʫʞʝʥʥʦʡ ʩʝʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʨʝʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʚʧʣʦʪʴ ʜʦ ʝʝ ʦʩʪʘʥʦʚʢʠ;  
2. ʇʨʠ ʦʙʨʳʚʝ ʢʘʙʝʣʷ ʦʪʢʘʟʳʚʘʝʪ ʚʝʩʴ ʩʝʛʤʝʥʪ ʃɺʉ, ʧʦʵʪʦʤʫ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʥʘʡʪʠ ʥʝʠʩ-

ʧʨʘʚʥʳʡ ʫʟʝʣ ʠʣʠ ʫʯʘʩʪʦʢ ʩʝʪʠ  
ɹʝʩʧʨʦʚʦʜʥʘʷ ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ (ʘʥʛʣ. Wireless Local Area Network; WLAN) ð ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ, ʧʦ-

ʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  
ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʧʦʩʦʙʦʤ ʧʦʩʪʨʦʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴ-

ʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ Wi-Fi. Wi-Fi  ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʩ ʫʩʪʨʦʡ-
ʩʪʚʘʤʠ ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.11. Wi-Fi ʙʳʣ ʩʦʟʜʘʥ ʚ 1998 ʛʦʜʫ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʨʘʜʠʦʘʩʪʨʦʥʦ-
ʤʠʠ CSIRO. 

ɺ ʩʝʪʷʭ WLAN ʙʝʩʧʨʦʚʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʪʦʯʢʘʤ ʜʦʩʪʫʧʘ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥ-
ʥʦʡ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʟʦʥʳ. ʊʦʯʢʠ ʜʦʩʪʫʧʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ ʤʝʜʥʳʭ ʢʘʙʝʣʝʡ. 
ʈʘʜʠʫʩ ʧʦʢʨʳʪʠʷ (ʜʠʘʧʘʟʦʥ ʜʝʡʩʪʚʠʷ) ʪʠʧʠʯʥʳʭ ʩʠʩʪʝʤ WLAN ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 30 ʜʦ 50 ʤ ʚ ʧʦʤʝʱʝʥʠʠ. 
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ Wi-Fi ʧʦʩʪʨʦʝʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʜʠʦʚʦʣʥ.  

ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʝʪʴ Wi-Fi ʨʘʙʦʪʘʝʪ ʥʘ ʯʘʩʪʦʪʘʭ 2,4 ɻɻʮ ʠʣʠ 5 ɻɻʮ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʥʜʘʨʪ 802.11b, ʥʝ ʧʨʝʚʳʰʘʝʪ 11 ʄʙʠʪ/ʩ, ʘ ʜʣʷ ʦʙʦʨʫ-
ʜʦʚʘʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʩʪʘʥʜʘʨʪ 802.11g, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 54 
Mʙʠʪ/ʩ. ʉʪʘʥʜʘʨʪʦʤ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 600 ʄʙʠʪ/ʩ ʷʚʣʷʝʪ-
ʩʷ ʩʪʘʥʜʘʨʪ 802.11n.   



42 ǧǬǬǭǡǟǵǧǭǬǬǺǤ ǮǯǭǵǤǰǰǺ ǡ ǬǟǲǩǤ ǧ ǭǠǯǟǦǭǡǟǬǧǧ 

 

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

ʊʧʠʝʙʦʡʸ ʚʞʪʨʩʧʛʧʝʦʴʮ ʤʧʣʙʤʵʦʴʮ ʪʞʫʞʢ.  
ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ (WLAN) ï ʵʪʦ ʨʝ-

ʞʠʤʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (Infrastructure Mode) ʠ ʪʦʯʢʘ-ʪʦʯʢʘ (Adhoc).  
ɺ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʪʠʧʘ Infrastructure Mode, ʙʝʩʧʨʦʚʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʤʝʥʠʚʘʶʪ-

ʩʷ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ ʪʦʯʢʫ ʜʦʩʪʫʧʘ, ʪ.ʝ. Access Point. ɺ ʵʪʦʤ ʩʣʫʯʘʝ Access Point ʠʩʧʦʣʴʟʫʝʪ-
ʩʷ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ ʧʦʜʢʣʶʯʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʊʦ ʝʩʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝʪʠ 
SSID (Service Set ID) ʧʝʨʝʜʘʝʪʩʷ ʪʦʯʢʦʡ ʜʦʩʪʫʧʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʘʢʝʪʦʚ. ɸ ʙʝʩ-
ʧʨʦʚʦʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ Access Point, ʠʩʧʦʣʴʟʫʷ ʝʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʝ-
ʪʠ SSID, ʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʩʦʙʦʡ.   

ɺ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ ʨʝʞʠʤʝ Adhoc, ʩʚʷʟʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʦʨʫʜʦʚʘʥʳ Wi-Fi-ʘʜʘʧʪʝʨʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʦʤ 
ʩʣʫʯʘʝ ʪʦʯʢʘ ʜʦʩʪʫʧʘ ʚʦʦʙʱʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʈʝʞʠʤ "Adhoc" - ʵʪʦ ʨʝʞʠʤ "ʪʦʯʢʘ-ʪʦʯʢʘ" (peer-to-peer). 
ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʚ ʨʝʞʠʤʝ Adhoc ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʝʚʳʝ ʘʜʘʧʪʝʨʳ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʝʜʠʥʫʶ ʩʝʪʴ.  

ʄʝʪʦʜ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʦʢʘʣʴʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝ-
ʪʷʭ - ʵʪʦ ʤʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʢʦʣʣʠʟʠʡ, ʠʣʠ ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠʣʠ ʦʰʠʙʦʢ ʥʘʣʦʞʝʥʠʷ (CSMA/CA - Carrier Sense Multiple Access/Collision 
Avoidance). ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʢʦʣʣʠʟʠʠ ʚʳʷʚʣʷʶʪʩʷ ʢʦʩʚʝʥʥʦ. ʄʝʪʦʜ CSMA/CA ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 
ʉʥʘʯʘʣʘ ʘʜʘʧʪʝʨ ʦʪʧʨʘʚʣʷʝʪ jam-ʩʠʛʥʘʣ, ʪʦ ʝʩʪʴ ʩʠʛʥʘʣ ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʧʦʤʝʭʠ, ʠʥʬʦʨʤʠʨʫʶʱʠʡ ʦ 
ʪʦʤ, ʯʪʦ ʩʪʘʥʮʠʷ ʭʦʯʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʳʩʣʘʥ 
ʩʠʛʥʘʣ, ʩʪʘʥʮʠʷ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʦʞʠʜʘʥʠʠ, ʘ ʪʘʢʞʝ, ʧʨʦʚʝʨʷʝʪ ʢʘʥʘʣ ʥʘ ʥʘʣʠʯʠʝ 
ʘʥʘʣʦʛʠʯʥʳʭ jam-ʧʘʢʝʪʦʚ. ɽʩʣʠ ʪʘʢʦʚʦʡ jam-ʧʘʢʝʪ ʦʙʥʘʨʫʞʝʥ, ʪʦ ʝʩʪʴ ʜʨʫʛʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʞʝ ʚʝʜʝʪ ʚʝ-
ʱʘʥʠʝ, ʩʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ, ʠ ʟʘʪʝʤ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ. ɽʩʣʠ ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ ʯʫ-
ʞʠʭ ʧʝʨʝʜʘʯ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʩʪʘʥʮʠʷ ʧʝʨʝʜʘʝʪ ʩʚʦʠ ʜʘʥʥʳʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʩʝ ʦʥʠ ʥʝ ʙʫʜʫʪ ʧʝʨʝʜʘ-
ʥʳ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ ʯʪʦ, ʜʘʞʝ ʝʩʣʠ ʙʫʜʝʪ ʦʙʥʘʨʫʞʝʥ ʯʫʞʦʡ jam-ʧʘʢʝʪ, ʵʪʦ ʧʨʠʚʝʜʝʪ 
ʥʝ ʢ ʢʦʣʣʠʟʠʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ, ʘ ʣʠʰʴ ʢ ʢʦʣʣʠʟʠʠ jam-ʧʘʢʝʪʦʚ. [2]  

ʈʩʞʡʥʬʲʞʪʫʛʙ ʪʞʫʞʛʧʢ ʫʞʮʦʧʤʧʜʡʡ Wi-Fi:  

Å ʇʨʦʩʪʦʪʘ ʠ ʜʝʰʝʚʠʟʥʘ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʩʝʪʠ 
ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʙʝʣʷ, ʫʤʝʥʴʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ/ʠʣʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʠ;  

Å ʄʦʙʠʣʴʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʶʪ ʢʘʙʝʣʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʚʳʙʦʨʝ ʤʝʩʪʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ;  

Å ʇʨʦʩʪʦʪʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʫʧʨʦʱʝʥʠʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʦʪʩʫʪ-
ʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʙʝʣʝʡ, ʨʘʟʲʝʤʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʜʨ.  

ʆʞʝʧʪʫʙʫʣʡ Wi-Fi:  

Å ʅʠʟʢʘʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʊʘʢ ʢʘʢ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʨʘʜʠʦʵʬʠʨ, ʪʦ ʚʦʟ-
ʤʦʞʥʳ ʧʦʤʝʭʠ ʦʪ ʜʨʫʛʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ;  

Å ʅʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʈʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ ʩʝʪʠ Wi-Fi ʟʘʚʠʩʠʪ ʦʪ 
ʥʘʣʠʯʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʘʣʠʯʠʷ ʧʦʤʝʭ ʦʪ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʥʥʳʭ 
ʫʩʪʨʦʡʩʪʚ, ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚ;  

Å ʅʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʟʦʥʳ ʧʦʢʨʳʪʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʟʦʥʫ ʧʦ-
ʢʨʳʪʠʷ ʪʘʢ ʢʘʢ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʛʥʘʣʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, 
ʟʘʪʫʭʘʥʠʝ ʠ ʦʪʨʘʞʝʥʠʝ ʩʠʛʥʘʣʘ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ (ʩʪʝʥ, ʧʨʝʜʤʝʪʦʚ ʤʝʙʝʣʠ ʠ ʜʨ.), ʧʦʤʝʭʠ 
ʦʪ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʢʠ, ʘ ʪʘʢʞʝ ʩʦʩʝʜʥʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ.;  

Å ʇʨʦʙʣʝʤʘ çʩʢʨʳʪʦʛʦ ʪʝʨʤʠʥʘʣʘè ʇʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʜʚʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ ʩʝʪʠ 
(ʘʙʦʥʝʥʪʦʚ) ʧʳʪʘʶʪʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ʪʦʯʢʝ ʜʦʩʪʫʧʘ) ʩʝʪʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʚʠʜʷʪ 
ʜʨʫʛ ʜʨʫʛʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʩʫʱʥʦʩʪʴ ʧʨʦʚʦʜʥʦʡ ʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʝʡ, ʚʳʷʚʠʣʠ ʠʭ ʧʨʝ-
ʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʈʘʩʩʤʦʪʨʝʣʠ ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦ-
ʚʦʜʥʳʭ ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ. ɺ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ Ethernet ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 
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ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʠ ʦʙʥʘʨʫʞʝʥʠʝʤ ʢʦʥʬʣʠʢʪʦʚ CSMA/CD, ʘ ʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ Wi-Fi ʤʝʪʦʜ ʤʥʦ-
ʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʢʦʣʣʠʟʠʡ ʠʣʠ ʩʪʦʣʢʥʦʚʝʥʠʡ CSMA/CA. 
ʀʭ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ CSMA/CA ʢʦʣʣʠʟʠʷʤ ʧʦʜʚʝʨʞʝʥʳ ʥʝ ʧʘʢʝʪʳ 
ʜʘʥʥʳʭ, ʘ ʪʦʣʴʢʦ jam-ʩʠʛʥʘʣʳ (ʩʠʛʥʘʣʳ ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʧʦʤʝʭʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʜʦʪ-
ʚʨʘʱʝʥʠʝ ʢʦʣʣʠʟʠʡ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ.  

ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʟʘʚʠʩʠʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪ ʫʩʣʦʚʠʡ 
ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʵʪʘ ʩʝʪʴ ʠ ʪʨʝʙʦʚʘʥʠʡ, ʚʳʜʚʠʛʘʝʤʳʭ ʢ ʥʝʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʥʘʠʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʨʦʚʦʜʥʦʡ 
ʩʧʦʩʦʙ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʤʦʙʠʣʴʥʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʩʣʝʜʫʝʪ ʧʨʝʜʧʦʯʝʩʪʴ ʙʝʩʧʨʦ-
ʚʦʜʥʫʶ ʪʝʭʥʦʣʦʛʠʶ. ɺ ʧʣʘʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʥʘʜʣʝʞʘʪ ʧʨʦʚʦʜ-
ʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ.   
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐʘʢʘʨʠʤʘ ʛ. ʉʝʤʝʡ 
 

ɹʦʦʧʫʙʯʡʸ: ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʪʝʨʴ ʪʝʧʣʘ ʩ ʫʭʦʜʷʱʠʤʠ ʛʘ-
ʟʘʤʠ ʜʣʷ ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʂɺ-ʊ-116,3-150, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʢʘʤʝʥʥʦʤ ʫʛʣʝ ʤʘʨʢʠ ɼ, ʜʣʷ ʨʘʟʣʠʯʥʦʡ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʜʚʫʭ ʚʦʟʤʦʞʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʢʘʟʘʥʦ ʩʥʠʞʝʥʠʝ ʪʘʢʠʭ ʧʦʪʝʨʴ ʧʨʠ 
ʫʩʪʘʥʦʚʢʝ ʨʝʛʫʣʠʨʫʶʱʠʭ ʟʘʩʣʦʥʦʢ. ʇʨʠʚʝʜʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ ʩ ʫʭʦʜʷ-
ʱʠʤʠ ʛʘʟʘʤʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʪʝʨʠ ʪʝʧʣʦʪʳ ʩ ʫʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʟʘʩʣʦʥʢʠ, ʢʘʤʝʥʥʳʡ ʫʛʦʣʴ, ʢʦ-
ʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ. 
 

REDUCED HEAT LOSSES WITH OUT-GAS 
 

Stepanova Olga, 
Akhmetov Alikhan, 
Martynova Natalia 

 
Abstract: The results of the study on the determination of heat loss with exhaust gases for the boiler unit KV-
T-116.3-150, working on coal grade D, for different performance for two possible operating conditions are pre-
sented. The reduction of such losses during the installation of control valves is shown. Analytical dependences 
of heat losses with exhaust gases on the air excess factor are presented. 
Key words: heat loss with outgoing gases, regulating dampers, coal, excess air ratio. 

 
ʊʦʧʣʠʚʥʦ-ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʂʘʟʘʭʩʪʘʥʘ (ʊʕʂ) ʷʚʣʷʝʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ. ʊʕʂ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʛʦʣʴʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ, ʵʣʝʢʪʨʦ-
ʵʥʝʨʛʝʪʠʢʫ ʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʫ. ʋʛʦʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʢʦʣʦ 80 % ʚʳʨʘʙʦʪʢʠ ʵʣʝʢ-
ʪʨʦʵʥʝʨʛʠʠ ʠ ʪʝʧʣʘ [1]. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʦʩʥʦʚʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʫʛʣʷ ʦʩʪʘʶʪʩʷ ʵʣʝʢʪʨʦʩʪʘʥ-
ʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩ-
ʥʦʡ ʙʘʟʳ ʫʛʣʷ ʩʣʝʜʫʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ 
ʪʦʧʣʠʚʘ ʫʛʦʣʴ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʪʝʭʥʦʣʦʛʠʡ ʨʘʙʦʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 
ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 
ʨʝʩʫʨʩʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʘ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ʆʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʦʚ 
ʨʘʙʦʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʵʪʦ ʦʜʠʥ ʠʟ ʤʘʣʦʟʘʪʨʘʪʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʢʦʪʣʘ ʂɺ-ʊ-116,3-150 (ʨʠʩʫʥʦʢ 1), ʨʘʙʦʪʘʶʱʝʤ ʥʘ ʫʛʣʝ ʂʘʨʘʞʳ-
ʨʠʥʩʢʦʤ (ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ). ʋʛʦʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʤʝʥʥʳʤ ʫʛʣʷʤ ʤʘʨʢʠ ɼ. ʈʘʙʦʯʠʡ ʩʦ-
ʩʪʘʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʈʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʪʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. 
ɻʘʟʦʚʳʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʤ ʂɻɸ-1.   
ʄʠʢʨʦʤʘʥʦʤʝʪʨʘʤʠ, ʪʨʫʙʢʘʤʠ ʇʨʘʥʜʪʣʷ ʦʧʨʝʜʝʣʝʥ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ. ʈʪʫʪʥʳʤʠ ʠ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʪʝʨʤʦʤʝʪʨʘʤʠ ʠʟʤʝʨʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ [2]. 
ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʪʝʨʴ ʪʝʧʣʘ ʩ ʫʭʦʜʷʱʠʤʠ ʛʘ-

ʟʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʜʣʷ ʨʘʟʣʠʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʪʣʘ. ʉ 
ʨʦʩʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʚʦʟʨʘʩʪʘʶʪ ʠ ʧʦʪʝʨʠ ʪʝʧʣʘ ʩ ʫʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ, ʪʘʢ ʢʘʢ ʩ ʫʭʦ-
ʜ̫ ʱʠʤʠ ʛʘʟʘʤʠ ʫʭʦʜʠʪ ʠʟʙʳʪʦʯʥʳʡ ʚʦʟʜʫʭ, ʢʦʪʦʨʳʡ ʥʝ ʙʳʣ ʟʘʜʝʡʩʪʚʦʚʘʥ ʚ ʧʨʦʮʝʩʩʝ ʛʦʨʝʥʠʷ, ʥʦ ʙʳʣ 
ʥʘʛʨʝʪ ʧʨʦʜʫʢʪʘʤʠ ʩʛʦʨʘʥʠʷ, ʪ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʦʪʚʦʜ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʛʘʟʦʚ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʷʤ 
ʪʝʧʣʘ. ʋʩʪʘʥʦʚʢʘ ʨʝʛʫʣʠʨʫʶʱʠʭ ʟʘʩʣʦʥʦʢ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʴ ʪʝʧʣʘ ʩ ʫʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ ʚ 
ʩʨʝʜʥʝʤ ʥʘ 1 %. 

 

  
ʉʡʪ. 1. ʃʧʫʞʤ ʃɻ-ʋ-116,3-150 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʪʝʨʴ ʪʝʧʣʦʪʳ 

ʩ ʫʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ ή, %, ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ᶿ̓ : 
- ʜʦ ʫʩʪʘʥʦʚʢʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʟʘʩʣʦʥʦʢ ʜʣʷ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 55; 70 ʠ 80 ɻʢʘʣ/ʯ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ:  

         ή φȟχρτχ̓θ σȟτωψυ, (1) 

  

          ή ρρȟτυωθ̓ ψȟψτχτ, (2) 

  

           ή ρφȟςφςθ̓ ρτȟφωφ; (3) 

- ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʟʘʩʣʦʥʢʘʤʠ ʜʣʷ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 55; 70 ʠ 80 ɻʢʘʣ/ʯ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ:  

            ή ςυȟφτωθ̓ ςχȟψψω, (4) 
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             ή ρυȟψτρθ̓ ρτȟπςς, (5) 

  

               ή ψȟφτχὐθ τȟτφσσ. (6) 

  

 
ʉʡʪ. 2. ʉʙʚʧʰʡʢ ʪʧʪʫʙʛ ʬʜʤʸ ʩʙʠʩʞʠʙ ʃʙʩʙʟʴʩʙ 

 

 
ʉʡʪ. 3. ʈʧʫʞʩʡ ʫʞʨʤʙ ʪ ʬʮʧʝʸʲʡʥʡ ʜʙʠʙʥʡ ʛ ʠʙʛʡʪʡʥʧʪʫʡ ʧʫ ʣʧʶʭʭʡʯʡʞʦʫʙ ʡʠʚʴʫʣʙ ʛʧʠʝʬʮʙ 
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ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʙʳʪʢʘ ʚʦʟʜʫʭʘ ʥʘ ʚʳʭʦʜʝ ʠʟ 

ʪʦʧʢʠ  aʪ 

 é 

55 ɻʢʘʣ/ʯ 70 ɻʢʘʣ/ʯ 80 ɻʢʘʣ/ʯ 

55 ɻʢʘʣ/ʯ 70 ɻʢʘʣ/ʯ 80 ɻʢʘʣ/ʯ 
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ǲǣǩ 475,7  

ǰǧǰǱǤǫǟ ǡǤǬǱǧǪǾǵǧǧ ǭǩǯǟǰǭǶǬǭǢǭ ǵǤǴǟ 
ǮȍȌȍȋǿȏȄȁǿ ǟȌȌǿ ǟȊȄȉȐǿȌȃȏȍȁȌǿ* 

ǣȄȋțȞȌȝȉ ǟȏȑȄȋ ǽȏțȄȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪʳ 

ʌɻɹʆʋ ɺʆ çʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʦʪʨʝʥʘ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʦʢʨʘʩʦʯʥʦʛʦ ʮʝʭʘ ʠ ʤʝʩʪʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʤʘʣʷʨʥʦʛʦ ʮʝ-
ʭʘ. ʆʧʠʩʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʚʝʥʪʠʣʷʮʠʠ ʚ ʦʢʨʘʩʦʯʥʦʤ ʮʝʭʝ ʠ ʩʧʦʩʦʙʘ ʧʦʢʨʘʩʢʠ; ʚʟʘʠʤʦʩʚʷʟʴ ʚʝʥʪʠʣʷʮʠʠ ʚ 
ʤʘʣʷʨʥʦʤ ʮʝʭʝ ʠ ʚʠʜʦʚ ʧʘʨʦʚ. ʆʧʠʩʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʠ ʫʯʠʪʳʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʢ ʚʝʥʪʠʣʷʮʠʠ ʤʘʣʷʨʥʦ-
ʛʦ ʮʝʭʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʢʨʘʩʦʯʥʳʡ ʮʝʭ, ʫʜʘʣʝʥʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʱʝʦʙʤʝʥʥʘʷ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʘʷ 
ʚʝʥʪʠʣʷʮʠʷ, ʚʦʟʜʫʭʦʦʙʤʝʥ, ʤʝʩʪʥʘʷ ʚʳʪʷʞʢʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ.  
 

THE VENTILATION SYSTEM PAINT SHOPS 
 

Ponomareva Anna Aleksandrovna, 
Demyanyuk Artem Yurevich 

 
Abstract: reviewed ventilation system paint shops and local ventilation of the paint shop. Describes the rela-
tionship of ventilation in the paint shop and method of painting; the relationship of ventilation in the paint shop 
and the types of vapors. The requirements and parameters taken into account for the ventilation of the paint 
shop are described. 
Key words: paint shop, removal of harmful substances, General exchange supply and exhaust ventilation, air 
exchange, local exhaust, ventilation system design. 

 
ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʝʥʪʠʣʷʮʠʠ ʚ ʦʢʨʘʩʦʯʥʦʤ ʮʝʭʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨ-

ʞʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺʦ ʚʥʫʪʨʝʥʥʝʤ ʚʦʟʜʫʭʝ ʪʘʢʠʭ ʦʢʨʘʩʦʯʥʳʭ ʮʝʭʦʚ ʩʦʜʝʨʞʠʪʩʷ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʜʦʚʠʪʳʭ ʧʘʨʦʚ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ ʨʘʟʙʘʚʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʢʨʘʩʦʯʥʘʷ ʧʳʣʴ, ʢʦʪʦʨʘʷ 
ʦʙʨʘʟʫʝʪʩʷ ʜʦ ʧʦʢʨʘʩʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʰʣʠʬʦʚʢʠ ʠ ʜʨʫʛʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʀʭ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʚ ʚʟʨʳʚʦ- ʠ ʧʦʞʘʨʦʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʥʘʥʝʩʪʠ 
ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʠʣʠ ʩʦʟʜʘʚʘʪʴ ʥʝʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ [1, ʩ.7]. 

ʋʜʘʣʝʥʠʝ ʜʘʥʥʳʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʣʷ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʷ ʚʝʥʪʠʣʷʮʠʠ ʚ ʤʘʣʷʨʥʦʤ ʮʝʭʝ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʪʦʯʥʦ-
ʚʳʪʷʞʥʘʷ ʩʠʩʪʝʤʘ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚʦʟʜʫʭʦʦʙʤʝʥ ʜʣʷ ʧʦʢʨʘʩʦʯʥʦʛʦ ʮʝʭʘ ʜʦʣʞʝʥ ʧʨʝʚʳ-
ʰʘʪʴ ʚʦʟʜʫʭʦʦʙʤʝʥ ʚ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʷʭ, ʜʣʷ ʛʘʨʘʥʪʠʠ ʥʘʜʣʝʞʘʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʥʪʠʣʷʮʠʠ ʚ ʦʢʨʘʩʦʯʥʦʤ ʮʝʭʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢʦʡ ʩʧʦʩʦʙ ʧʦ-
ʢʨʘʩʢʠ ʠʟʜʝʣʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ.  

ʉʧʦʩʦʙ ʦʢʫʥʘʥʠʷ ʚ ʚʘʥʥʫ: ʢʨʘʪʥʦʩʪʴ ʚʦʟʜʫʭʦʦʙʤʝʥʘ (ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʩʤʝʥʳ ʚʦʟʜʫʭʘ) ʙʫʜʝʪ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦʡ (5-6 ʦʙʤʝʥʦʚ ʚ ʯʘʩ), ʪʘʢ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩʘʭ 
ʦʢʨʘʩʦʯʥʦʛʦ ʮʝʭʘ ʙʫʜʝʪ ʥʝʙʦʣʴʰʦʡ [2, ʩ.24]. 

ʆʢʨʘʰʠʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʚʝʨʠʟʘʪʦʨʘ: ʪʦ ʢʨʘʪʥʦʩʪʴ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʙʫʜʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 
20 ʜʦ 200 ʢʨʘʪ ʠ ʙʦʣʝʝ ʚʚʠʜʫ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ [2, ʩ.25]. 

ɿʘʯʘʩʪʫʶ ʩʠʩʪʝʤʫ ʧʦʢʨʘʩʢʠ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʣʥʫʶ ʧʦʞʘʨʦ- ʠ 
ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʝʥʪʠʣʷʮʠʠ ʦʢʨʘʩʦʯʥʳʭ ʮʝʭʦʚ, ʘ ʠʤʝʥʥʦ, ʨʘʟʤʝʱʝʥʠʝ ʚʦʟʜʫʭʦʚʦʜʦʚ ʜʣʷ ʦʩʫ-
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ʱʝʩʪʚʣʝʥʠʷ ʧʨʠʪʦʢʘ ʠ ʚʳʪʷʞʢʠ, ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʦʚ ʷʜʦʚʠʪʳʭ ʧʘʨʦʚ, ʢʦʪʦʨʳʝ 
ʚʳʜʝʣʷʶʪ ʦʢʨʘʰʝʥʥʳʝ ʠʟʜʝʣʠʷ. ɺʩʝ ʧʘʨʳ ʠʤʝʶʪ ʨʘʟʥʫʶ ʧʣʦʪʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ ʠʣʠ ʥʠ-
ʞʝ, ʯʝʤ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ. 

ɽʩʣʠ ʧʣʦʪʥʦʩʪʴ ʧʘʨʦʚ ʚʳʰʝ ʚʦʟʜʫʭʘ, ʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʦʟʜʫʭ ʧʦʜʘʝʪʩʷ ʧʦ ʚʦʟʜʫʭʦʚʦʜʘʤ, ʢʦ-
ʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪ ʩʚʝʨʭʫ, ʘ ʦʪʚʦʜʠʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʨʘʟʤʝ-
ʱʘʶʪ ʩʥʠʟʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʳ ʧʨʠʙʠʚʘʶʪ ʢ ʟʝʤʣʝ. 

ɽʩʣʠ ʧʣʦʪʥʦʩʪʴ ʧʘʨʦʚ ʥʠʞʝ ʚʦʟʜʫʭʘ, ʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʪʦʯʥʳʝ ʚʦʟʜʫʭʦʚʦʜʳ ʨʘʟʤʝʱʘʶʪ 
ʩʥʠʟʫ, ʘ ʚʳʪʷʞʢʫ ʚʦʟʜʫʭʘ ʦʨʛʘʥʠʟʫʶʪ ʩʚʝʨʭʫ. ʊʘʢ ʚʝʥʪʠʣʷʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʲʝʤʫ ʧʘʨʦʚ ʚʚʝʨʭ ʢ ʚʳ-
ʪʷʞʢʝ. ʇʨʦʸʤʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʠʩʢʣʶʯʝʥʘ ʚʩʷʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦʧʘʜʘʥʠʷ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʩʢʨ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʩʷ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʚ ʧʦʢʨʘʩʦʯʥʦʤ ʮʝʭʝ ʩʦʩʪʦʠʪ ʠʟ ʦʙʱʝʦʙʤʝʥʥʦʡ ʧʨʠ-
ʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʠ ʤʝʩʪʥʳʭ ʦʪʩʦʩʦʚ (ʤʝʩʪʥʦʡ ʚʳʪʷʞʢʠ). ʇʨʠʪʦʯʥʳʡ ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʚ ʧʦʤʝ-
ʱʝʥʠʝ ʨʘʩʩʝʷʥʥʦ ʠ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʮʝʭʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʯʝʪ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʙʲʝʤ ʧʦʜʘʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʙʳʣ ʙʦʣʴʰʝ ʦʙʲʝʤʘ ʚʦʟʜʫʭʘ, ʫʜʘʣʷʝʤʦʛʦ ʠʟ ʢʘʤʝ-
ʨʳ (ʧʨʠʪʦʢ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 80% ʦʪ ʚʳʪʷʞʢʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʚʦʟʜʫʭʘ). 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʱʝʦʙʤʝʥʥʦʡ ʧʨʠʪʦʯʥʦ-
ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʥʳʝ ʩʝʪʠ ʚʦʟʜʫʭʦʚʦʜʦʚ ʠ ʨʘʟʥʳʝ ʚʦʟʜʫʰʥʳʝ ʰʘʭʪʳ. 
ʅʝ ʜʦʧʫʩʪʠʤʘ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʪʦʯʥʳʭ ʠ ʚʳʪʷʞʥʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʧʦʜ ʧʦʣʦʤ. ʂʨʦʤʝ ʪʦʛʦ, 
ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ ʧʦʢʨʘʩʦʯʥʦʛʦ ʮʝʭʘ ʦʙʦʨʫʜʫʶʪ ʩʧʝʮʠʘʣʴʥʳʤʠ ʚʟʨʳʚʦʟʘʱʠʱʝʥʥʳʤʠ ʦʙʨʘʪʥʳʤʠ 
ʢʣʘʧʘʥʘʤʠ, ʨʘʩʧʦʣʘʛʘʝʤʳʤʠ ʥʘ ʚʦʟʜʫʭʦʚʦʜʘʭ. 

ʋʨʦʚʥʠ ʚʳʪʷʞʢʠ ʠ ʧʨʠʪʦʢʘ ʥʫʞʥʦ ʨʘʟʤʝʱʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʦʢʨʘʰʠʚʘʥʠʠ ʚ ʚʦʟʜʫʭʦʚʦʜʘʭ ʥʝ ʧʦ-
ʷʚʣʷʣʠʩʴ ʤʝʨʪʚʳʝ ʟʦʥʳ ʠ ʟʦʥʳ ʟʘʚʠʭʨʝʥʠʡ. ɸ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʟʦʥ ʧʦʟʚʦʣʷʝʪ ʛʨʘʤʦʪʥʦʝ 
ʨʘʟʚʝʪʚʣʝʥʠʝ ʩʝʪʠ ʚʦʟʜʫʭʦʚʦʜʦʚ. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ çʧʨʦʜʫʚʢʫè ʦʢʨʘʩʦʯ-
ʥʦʡ ʢʘʤʝʨʳ. ɼʣʷ ʬʠʣʴʪʨʘʮʠʠ ʚʦʟʜʫʭʘ ʦʪ ʯʘʩʪʠʮ ʢʨʘʩʢʠ ʚ ʚʳʪʷʞʥʳʭ ʚʦʟʜʫʭʦʚʦʜʘʭ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʦʨʦʩʠʪʝʣʠ (ʛʠʜʨʦʬʠʣʴʪʨʳ). ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʯʠʩʪʠʪʴ ʨʝʰʝʪʢʠ, ʚʦʟʜʫʭʦʚʦʜʳ ʠ ʪ.ʜ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʝʩʪʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʠʥʞʝʥʝʨʳ ʩʪʘʨʘʶʪʩʷ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʦʙʤʝʥ ʚʦʟʜʫʭʘ 
ʧʨʦʠʟʚʦʜʠʣʩʷ ʢʘʢ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʝʡ. ɼʣʷ ʵʪʦʛʦ ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ ʠʟ ʮʝʭʘ ʦʪʚʦʜʷʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 
ʧʨʦʧʦʨʮʠʷʭ (ʦʪ ʦʙʲʝʤʘ ʚʦʟʜʫʭʘ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʦʥʠʨʦʚʘʥʠʝʤ ʮʝʭʘ: 2/3 ï ʠʟ ʚʝʨʭʥʝʡ ʟʦʥʳ ʠ 1/3 ï ʠʟ 
ʥʠʞʥʝʡ ʟʦʥʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʩʧʘʨʝʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ ʨʘʟʙʘʚʠʪʝʣʝʡ ʩʦʦʪʥʦʰʝʥʠʝ ʤʦʞʝʪ ʠʟʤʝ-
ʥʠʪʴʩʷ. 

ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʘʩʪʠʪʴ ʤʝʩʪʥʦʡ ʚʳʪʷʞʢʦʡ, ʪʘʢʠʝ ʢʘʢ: ʘʛʨʝʛʘʪʳ 
ʩʪʨʫʡʥʦʛʦ ʨʘʩʧʳʣʝʥʠʷ; ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʙʝʟʞʠʨʠʚʘʥʠʷ; ʢʘʤʝʨʳ ʦʢʨʘʩʢʠ; ʩʫʰʠʣʴʥʳʝ ʢʘʤʝʨʳ; ʚʘʥʥʳ ʦʢʫ-
ʥʘʥʠʷ; ʧʦʢʨʘʩʦʯʥʳʝ ʩʪʦʣʳ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʘʯʘ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʢʨʘʩʦʯʥʫʶ ʢʘ-
ʤʝʨʫ, ʝʛʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜʘʚʘʪʴ ʥʘʜ ʧʦʜʰʠʚʥʳʤ ʧʦʪʦʣʢʦʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʬʠʣʴʪʨʫʶʱʠʤʠ ʢʘʩʩʝʪʘʤʠ. 

ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʩʦʝʜʠʥʷʪʴ ʩʠʩʪʝʤʫ ʤʝʩʪʥʳʭ ʦʪʩʦʩʦʚ ʚʦʟʜʫʭʘ ʦʪ ʦʢʨʘʩʦʯʥʳʭ ʢʘʤʝʨ ʩ 
ʜʨʫʛʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʜʫʭʦʚʦʜʦʚ, ʪʘʢ ʢʘʢ ʚʦʟʤʦʞʥʦ ʦʩʘʞʜʝʥʠʝ ʠʣʠ 
ʢʦʥʜʝʥʩʘʮʠʷ ʚʟʨʳʚʦ - ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʦʚʦʜʘʭ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʩʦ-
ʝʜʠʥʝʥʠʷ ʵʪʠʭ ʚʝʱʝʩʪʚ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚʟʨʳʚʦʦʧʘʩʥʘʷ ʩʤʝʩʴ ʠʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʙʦʣʝʝ ʦʧʘʩʥʳʝ ʠ 
ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʤʝʩʪʥʳʭ ʦʪʩʦʩʦʚ ʛʦʨʶʯʠʭ ʠʣʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʙ-
ʱʠʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʫʢʘʟʳʚʘʪʴʩʷ ʚ ʟʘʜʘʥʠʠ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʝʥʪʠʣʷʮʠʠ ʚ ʦʢʨʘʩʦʯʥʦʤ ʮʝʭʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʪʘʚʠʪʴ ʧʳʣʝʚʳʝ ʚʝʥʪʠʣʷʪʦ-
ʨʳ, ʟʘʱʠʱʝʥʥʳʤʠ ʦʪ ʠʩʢʨ, ʧʦʩʢʦʣʴʢʫ ʦʪʣʝʪʘʶʱʘʷ ʰʧʘʢʣʝʚʢʘ, ʧʳʣʴ, ʢʨʘʩʢʘ ʤʦʛʫʪ ʥʘʣʠʧʘʪʴ ʥʘ ʣʦʧʘʪʢʠ 
ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʚʝʥʪʠʣʷʪʦʨʘ. 

ɼʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʢʨʘʩʦʯʥʳʭ ʮʝʭʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʟʜʫʰʥʦʝ ʜʫʰʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘ-
ʝʪʩʷ ʚ ʣʦʢʘʣʴʥʦʡ ʧʦʜʘʯʝ ʩʪʨʫʠ ʚʦʟʜʫʭʘ ʥʘ ʦʛʨʘʥʠʯʝʥʥʫʶ ʨʘʙʦʯʫʶ ʟʦʥʫ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʦ-
ʪʨʫʜʥʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʤʘʣʷʨʥʳʭ ʮʝʭʦʚ ʠʤ ʚʳʜʘʸʪʩʷ ʟʘʱʠʪʥʘʷ 



50 ǧǬǬǭǡǟǵǧǭǬǬǺǤ ǮǯǭǵǤǰǰǺ ǡ ǬǟǲǩǤ ǧ ǭǠǯǟǦǭǡǟǬǧǧ 

 

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

ʩʧʝʮ. ʦʜʝʞʜʘ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʙʘʣʣʦʥʥʳʝ ʨʝʩʧʠʨʘʪʦʨʳ.  
ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʧʦʢʨʘʩʦʯʥʦʛʦ ʮʝʭʘ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ (ʉʇ 

60.13330.2016) ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ (ɻʆʉʊ 12.1.005-88). ʆʨʛʘʥʠʟʘʮʠʷ ʚʝʥʪʠʣʷʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʷʨʥʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʨʦʤʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʥʫʪʨʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʨʝʙʫʝʤʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, 
ʜʦʣʞʥʘ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠ ʧʘʨʦʚ, ʘ ʪʘʢʞʝ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʚ ʮʝʭʝ ʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ ʨʘʟʨʝʰʝʥʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. ʂʨʦʤʝ 
ʪʦʛʦ, ʥʝ ʪʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʛʨʝʛʘʪʦʚ, ʥʦ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-
ʢʠ ʟʜʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʘʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʟʜʘʶʪ ʦʩʦʙʳʝ ʧʨʘʚʠʣʘ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʦ-
ʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ [3,4]. 

ʇʨʠ ʨʘʩʯʸʪʝ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʤʘʣʷʨʥʦʛʦ ʮʝʭʘ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʯʠʩʣʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ʇʣʦʱʘʜʴ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʙʲʝʤ ʮʝʭʘ; 

¶ ʂʦʣʠʯʝʩʪʚʦ ʠ ʪʠʧ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ɺʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ; 

¶ ʏʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʦʢʨʘʩʢʫ.  
ɼʣʷ ʨʘʩʯʸʪʘ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʚ ʧʦʢʨʘʩʦʯʥʳʭ ʮʝʭʘʭ ʫʯʠʪʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʜʫʭʘ: 

¶ ʫʜʘʣʷʝʤʦʛʦ ʤʝʩʪʥʳʤʠ ʦʪʩʦʩʘʤʠ; 

¶ ʦʪʚʦʜʠʤʦʛʦ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʮʝʭʘ; 

¶ ʦʪʚʦʜʠʤʦʛʦ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʮʝʭʘ. 
ɺʦʟʜʫʭʦʦʙʤʝʥ ʧʨʦʚʝʨʷʶʪ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʠʟʙʳʪʢʦʚ ʪʝʧʣʦʪʳ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʫʚʝʣʠʯʠ-

ʚʘʶʪ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʚʳʪʷʞʢʠ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʮʝʭʘ ʥʘʜ ʪʝʧʣʦʚʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. 
ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʣʷ ʚʦʟʤʝʱʝʥʠʷ ʦʙʲʝʤʦʚ ʚʦʟʜʫʭʘ (ʩʫʤʤʘʨʥʦ): 

¶ ʢʦʪʦʨʦʛʦ ʥʝ ʜʦʩʪʘʝʪ ʚ ʩʫʰʠʣʴʥʳʭ ʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʦʢʨʘʩʦʯʥʳʭ ʢʘʤʝʨʘʭ ʠ ʫʩʪʘʥʦʚʢʘʭ; 

¶ ʫʜʘʣʷʝʤʦʛʦ ʯʝʨʝʟ ʥʘʧʦʣʴʥʳʝ ʨʝʰʝʪʢʠ; 

¶ ʫʜʘʣʷʝʤʦʛʦ ʠʟ ʚʝʨʭʥʝʡ ʟʦʥʳ ʮʝʭʘ. 
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ʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘʣʠʟʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʝʜʠʥʝʥʠʠ ʚ 
ʚʠʜʝ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩ ʥʘʛʣʷʜʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʘʪʦʤʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ [1, ʩ.253]. 

ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-
ʤʳ ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʭʠʤʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ-ʪʝʭʥʦʣʦʛʦʚ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʤʠʤʦ ʦʧʠʩʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʦ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʩʪʨʫʢʪʫʨʝ, ʭʨʘʥʠʤʫʶ ʚ ʚʠʜʝ ʙʘʟʳ ʜʘʥ-
ʥʳʭ. ɺʤʝʩʪʝ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʜʘʥʥʳʝ ʦ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚʘʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʠʟʚʣʝʢʘʪʴ 
ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʦʪʦʙʨʘʞʘʪʴ ʝʸ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ ʚ ʚʠʜʝ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝ-
ʣʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʩʣʫʞʠʪ ʭʦʨʦʰʠʤ ʧʦʤʦʱʥʠʢʦʤ ʚ ʦʙʫʯʝʥʠʠ 
ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʭʠʤʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʜʠʥʘʤʠʯʝʩʢʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʦʧʠʩʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʭʠʤʠ-
ʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ Helix Toolkit [2]. ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʥʘʧʠʩʘʥ ʥʘ 
ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Microsoft Visual Studio. 
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ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʘʢʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʚ ʪʨʸʭ ʧʣʦʩʢʦ-
ʩʪʷʭ, ʧʦʚʦʨʦʪ ʠ ʚʨʘʱʝʥʠʝ ʤʦʜʝʣʠ, ʧʨʠʙʣʠʞʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʤʦʜʝʣʠ, ʵʢʩʧʦʨʪ ʤʦʜʝʣʠ ʚ ʨʘʩʪʨʦʚʳʡ 
ʬʦʨʤʘʪ (jpg, bmp, png). ʀʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʢʦʦʨʜʠʥʘʪʘʭ ʢʘʤʝʨʳ ʠ ʝʸ ʚʝʢʪʦʨʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʛʦʥʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ, ʯʘʩʪʦʪʫ 
ʢʘʜʨʦʚ, ʧʦʣʝ ʟʨʝʥʠʷ, ʦʯʠʩʪʢʫ ʩʮʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ, ʚʦʟʚʨʘʪ ʢʘʤʝʨʳ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, 
ʠʤʧʦʨʪʠʨʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʤʦʜʝʣʝʡ, ʦʪʦʙʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 
ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʉʮʝʥʘʨʠʡ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʤʦʜʫʣʝʤ, ʩʣʝʜʫʶʱʠʡ:  

- ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʛʨʫʧʧʫ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʚ ʣʝʚʦʡ ʯʘ-
ʩʪʠ ʦʢʥʘ; 

- ʇʦʩʣʝ ʯʝʛʦ, ʧʨʦʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪ ʩʧʠʩʦʢ ʩʦʝʜʠʥʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʚʳʙʨʘʥʥʫʶ ʛʨʫʧʧʫ;  

- ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʭʠʤʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʦ ʥʘʟʚʘʥʠʶ ʚ ʩʧʠʩʢʝ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʘ 
ʥʝʛʦ ʢʫʨʩʦʨ; 

- ʇʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʠʤʘʝʪ ʥʘ ʢʥʦʧʢʫ çʇʦʢʘʟʘʪʴè; 

- ʇʨʦʛʨʘʤʤʘ ʩʪʨʦʠʪ 3D-ʤʦʜʝʣʴ ʠ ʦʪʦʙʨʘʞʘʝʪ ʝʸ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ.  
 

 
ʉʡʪ. 1. ʁʦʫʞʩʭʞʢʪ ʨʩʧʜʩʙʥʥʴ 

 
ɼʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ Microsoft Access. ɺ ʥʝʡ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʩʦʝʜʠʥʝʥʠʠ, ʝʛʦ ʘʪʦ-
ʤʘʭ ʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʨʝʘ-
ʣʠʟʦʚʘʥʦ 4 ʪʘʙʣʠʮʳ, ʩʚʷʟʘʥʥʳʝ ʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʭʝʤʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʊʘʙʣʠʮʘ çʉʦʝʜʠʥʝʥʠʷè ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʦ ʩʦʝʜʠʥʝʥʠʷʭ. ʂʘʞʜʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ 
ʫʥʠʢʘʣʴʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ, ʥʘʟʚʘʥʠʝʤ, ʬʦʨʤʫʣʦʡ ʠ ʥʦʤʝʨʦʤ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʡ. ʊʘʙʣʠʮʘ 
çɸʪʦʤʳè ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʧʦ ʘʪʦʤʘʤ ʚʥʫʪʨʠ ʩʦʝʜʠʥʝʥʠʡ. ʂʘʞʜʳʡ ʘʪʦʤ ʦʧʠʩʳʚʘʝʪʩʷ ʫʩʣʦʚʥʳʤ ʩʠʤʚʦʣʦʤ 
(ʧʦ ʪʘʙʣʠʮʝ ɼ.ʀ.ʄʝʥʜʝʣʝʝʚʘ), ʢʦʦʨʜʠʥʘʪʘʤʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʚ 
ʩʦʝʜʠʥʝʥʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʢʦʪʦʨʦʝ ʦʥ ʚʢʣʶʯʝʥ. ʊʘʙʣʠʮʘ çʉʚʷʟʠè ʭʨʘʥʠʪ ʩʚʷʟʠ 
ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʚʥʫʪʨʠ ʩʦʝʜʠʥʝʥʠʡ. ʂʘʞʜʘʷ ʩʚʷʟʴ ʦʧʠʩʳʚʘʝʪʩʷ ʪʠʧʦʤ, ʥʦʤʝʨʘʤʠ ʘʪʦʤʦʚ, ʢʦʪʦʨʳʝ ʦʥʘ 
ʩʚʷʟʳʚʘʝʪ, ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʥʘʭʦʜʠʪʩʷ. ʊʘʙʣʠʮʘ çɻʨʫʧʧʳè ʭʨʘʥʠʪ 
ʛʨʫʧʧʳ, ʥʘ ʢʦʪʦʨʳʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʩʦʝʜʠʥʝʥʠʷ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʟʚʘʥʠʝʤ ʠ 
ʫʥʠʢʘʣʴʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ.  
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ʉʡʪ. 2. ʊʮʞʥʙ ʝʙʦʦʴʮ ʝʤʸ ʮʩʙʦʞʦʡʸ ʪʫʩʬʣʫʬʩʴ ʪʧʞʝʡʦʞʦʡʸ 

 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʳ ʟʘʧʨʦʩʳ 

çɸʪʦʤʳʌʦʨʤʫʣʳè ʠ çʉʚʷʟʠʌʦʨʤʫʣʳè. ʕʪʠ ʟʘʧʨʦʩʳ ʠʟʚʣʝʢʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʠ ʩʚʷʟʳʚʘʶʪ 
ʠʭ ʧʦ ʧʦʣʶ çIdʉʦʝʜʠʥʝʥʠʷè. ɺ ʟʘʧʨʦʩʝ çʉʚʷʟʠʌʦʨʤʫʣʳè ʥʦʤʝʨ ʥʘʯʘʣʘ ʠ ʥʦʤʝʨ ʢʦʥʮʘ ʧʨʠʚʷʟʳʚʘʶʪʩʷ ʢ 
ʥʦʤʝʨʫ ʘʪʦʤʘ ʚ ʩʦʝʜʠʥʝʥʠʠ ʠʟ ʟʘʧʨʦʩʘ çɸʪʦʤʳʌʦʨʤʫʣʳè, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ 
ʩʦʝʜʠʥʝʥʠʷ. ʕʪʠ ʜʚʘ ʟʘʧʨʦʩʘ ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʧʦʪʨʦʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 3D-ʤʦʜʝʣʠ. 

ʇʝʨʩʧʝʢʪʠʚʦʡ ʨʘʟʚʠʪʠʷ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʠ 
ʝʛʦ ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ [3, ʩ.91] ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦʛʦ 
ʧʨʦʮʝʩʩʘ. 

 

 
ʉʡʪ. 3. ʊʮʞʥʙ ʠʙʨʩʧʪʧʛ ʝʤʸ ʨʧʪʫʩʧʞʦʡʸ 3D-ʥʧʝʞʤʡ 
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ǬȄȀȍȊțȐȇȌǿ ǡȄȏǿ ǟȌȃȏȄȄȁȌǿ 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʫʩʣʦʚʠʡ ʠʩʧʨʘʚʣʝʥʠʷ ʩʠʪʫʘʮʠʠ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤ-
ʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʤʦʪʠʚʠʨʦʚʘʥʳ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ. ɼʣʷ 
ʵʪʦʛʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʨʷʜ ʧʨʝʜʧʦʩʳʣʦʢ: ʫ ʩʠʣʴʥʦʛʦ ʠʛʨʦʢʘ ʙʫʜʫʪ ʥʘʨʘʙʦʪʘʥʳ ʥʫʞʥʳʝ ʩʚʷʟʠ ʚ ʥʘʜʟʦʨ-
ʥʳʭ ʦʨʛʘʥʘʭ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʙʫʜʫʪ ʧʦʨʫʯʘʪʴʩʷ ʥʘʜʝʞʥʳʤ ʠ ʦʧʳʪʥʳʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʧʨʦʝʢʪʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʘ ʢʦʥʢʫʨʩʳ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩʨʝʜʠ ʧʨʦʚʝʨʝʥʥʳʭ ʧʦʜʨʷʜʯʠʢʦʚ, ʦʙʣʘʜʘʶ-
ʱʠʭ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʚʠʜʳ ʨʘʙʦʪ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʊʝʭʥʦʣʦʛʠʷ, ʢʦʥʪʨʦʣʴ, ʦʪʭʦʜʳ ʟʘʢʘʟʯʠʢ, ʦʨʛʘʥʠʟʘʮʠʷ. 
 

EFFECTIVE IMPLEMENTATION OF THE CONSTRUCTION PROJECT 
 

Bagdasaryan Valeria Artemovna, 
Prokoshev Stanislav Alekseevich, 

Glukhov Denis Sergeevich, 
Nebolsina Vera Andreevna 

 
Abstract: One of the key conditions for rectifying the situation is the development of the industry of manage-
ment companies, which should be motivated to implement the project as efficiently as possible. For this, a 
number of prerequisites are viewed: a strong player will build up the necessary connections in the supervisory 
authorities, design and development will be entrusted to reliable and experienced architectural and design or-
ganizations, and contests will be held among proven contractors with technical capabilities to perform all types 
of work quickly and efficiently. 
Key words: Technology, control, waste, customer, organization. 

 
ʆʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ - ʨʝʰʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ, ʧʦ-

ʩʪʘʚʣʝʥʥʳʭ ʟʘʢʘʟʯʠʢʦʤ, ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʠ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʝʡʩʷ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ. ɿʜʝʩʴ ʠ ʧʨʦ-
ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤʧʘʥʠʠ ʧʝʨʝʜ ʯʝʣʦʚʝʢʦʤ: ʦʥʘ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ 
ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʠ ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʬʠ-
ʥʘʥʩʦʚʳʡ ʩʦʪʨʫʜʥʠʢ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʦʙʱʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠ 
ʵʪʦʤ ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʠ ʚʥʝʜʨʷʝʪ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʫʯʝʪʘ, ʢʦʥʪʨʦʣʷ ʠ ʘʥʘʣʠʟʘ ʜʣʷ 
ʚʩʝʭ ʚʭʦʜʷʱʠʭ ʚ ʭʦʣʜʠʥʛ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ; ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʦʠʩ-
ʭʦʜʠʪ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʝʘʣʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ, ʠʤʝʝʪ ʩʤʳʩʣ ʨʘʩʩʤʦʪʨʝʪʴ 
ʧʦʨʷʜʦʢ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʠʧʠʯʥʦʛʦ ʜʝʚʝʣʦʧʝʨʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 



56 ǧǬǬǭǡǟǵǧǭǬǬǺǤ ǮǯǭǵǤǰǰǺ ǡ ǬǟǲǩǤ ǧ ǭǠǯǟǦǭǡǟǬǧǧ 

 

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

1. ɻʣʘʚʥʳʤ ʦʨʠʝʥʪʠʨʦʤ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʞʠʣʴʷ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ 
ʢʦʥʢʨʝʪʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʧʨʦʩ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ ʦʙʲʝʢʪʦʚ, ʝʛʦ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝ-
ʥʠʷ, ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʦʚʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʜʝʚʝʣʦʧʝʨʩʢʠʭ ʧʨʦʝʢʪʘʭ ʧʦʢʫʧʘʪʝʣʴ ʞʠʣʴʷ ʯʘʩʪʠʯʥʦ ʩʘʤ 
ʫʯʘʩʪʚʫʝʪ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ. ʀʥʪʝʨʝʩʳ ʧʦʢʫʧʘʪʝʣʝʡ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʧʦʣʫʯʝʥʠʠ 
ʥʘʪʫʨʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ ï ʧʦʤʝʱʝʥʠʡ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʫʩʣʦʚʠʡ ʜʦʛʦ-
ʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʝʢʪ ʙʳʣ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʙʳʣʴʥʳʤ ʜʣʷ ʠʥʚʝʩʪʦʨʘ ʠ ʝʛʦ 
ʧʘʨʪʥʝʨʦʚ, ʥʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʧʣʘʥ, ʢʦʪʦʨʳʡ ʦʨʠʝʥʪʠʨʫʝʪ ʠʥʚʝʩʪʦʨʘ ʥʘ ʧʦʪʨʝʙʥʦ-
ʩʪʠ ʨʳʥʢʘ, ʘ ʥʝ ʥʘ ʦʩʚʦʝʥʠʝ ʜʝʥʝʛ ʚ ʢʘʧʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʫʯʝʥʠʷ 
ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʘʢ ʵʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ 1. [1] 

2. ɺʪʦʨʦʡ ʟʘʜʘʯʝʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʠʥʚʝʩʪʦʨʦʤ, ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʠʨʦ-
ʚʘʥʠʷ ʧʨʦʝʢʪʘ. ɺ ʜʝʚʝʣʦʧʝʨʩʢʦʡ ʧʨʘʢʪʠʢʝ ʪʘʢʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘ ʧʝʨʚʠʯʥʦʤ ʨʳʥʢʝ ʞʠʣʴʷ ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʢʫʧʘʪʝʣʷʤʠ. ʅʘʯʘʣʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʧʦʢʫʧʘʪʝʣʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʥʝ ʨʘʥʝʝ 30%-ʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʚʦʟʚʦʜʠʤʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʝʚʝʣʦʧʝʨʩʢʦʛʦ ʧʨʦʝʢ-
ʪʘ. ʇʨʝʜʰʝʩʪʚʫʶʱʠʝ ʵʪʘʧʳ ʧʨʦʝʢʪʘ ʜʝʚʝʣʦʧʝʨ ʜʦʣʞʝʥ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ 
ʠʣʠ ʧʫʪʝʤ ʧʨʠʚʣʝʯʝʥʠʷ ʢʨʝʜʠʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʯʝʪʢʫʶ ʩʠʩʪʝʤʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʦʚʘʪʴ ʪʠ-
ʧʠʯʥʦʡ ʜʣʷ ʜʝʚʝʣʦʧʝʨʩʢʠʭ ʧʨʦʝʢʪʦʚ ʩʭʝʤʝ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. ʈʘʟʨʳʚ ʚ ʧʦʪʦʢʘʭ ʬʠʥʘʥʩʠʨʦ-
ʚʘʥʠʷ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʥʝ ʪʦʣʴʢʦ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʦ ʠ ʧʨʠʚʝʩʪʠ ʢ ʙʘʥʢʨʦʪʩʪʚʫ ʟʘʩʪʨʦʡʱʠʢʘ 
ð ʠʥʚʝʩʪʦʨʘ ʠ ʣʠʰʠʪʴ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ð ʢʣʠʝʥʪʦʚ ʜʝʥʝʛ ʠ ʧʝʨʩʧʝʢʪʠʚ ʧʦʣʫʯʠʪʴ ʩʚʦʝ ʞʠʣʴʝ. 

3. ɻʝʥʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʜʝʚʝʣʦʧʝʨʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʢʦʤʧʣʝʢʪ 
ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠ-
ʣʘʤʠ ʧʦʟʚʦʣʷʝʪ ʛʦʨʦʜʫ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʤʳʩʣʘ ʧʨʦʝʢʪʘ ʦʛʨʘʥʠʯʝʥʠʷʤ, ʘ ʛʝʥʝʨʘʣʴ-
ʥʦʤʫ ʧʦʜʨʷʜʯʠʢʫ ï ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʤʳʩʝʣ ʧʨʦʝʢʪʘ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʦʙʲʝʢʪʝ. [3] 

4. ɼʝʚʝʣʦʧʝʨ ʦʬʦʨʤʣʷʝʪ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʜʣʷ ʟʘʩʪʨʦʡʢʠ, ʠ ʢʨʝʜʠʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʦʪʢʨʳʚʘ-
ʝʪ ʜʝʚʝʣʦʧʝʨʫ ʢʨʝʜʠʪʥʫʶ ʣʠʥʠʶ ʧʦʜ ʟʘʣʦʛ ʧʨʘʚʘ ʥʘ ʦʙʲʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

5. ɼʝʚʝʣʦʧʝʨ ʬʠʥʘʥʩʠʨʫʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 
6. ɼʝʚʝʣʦʧʝʨ ʧʨʠʥʠʤʘʝʪ ʦʪ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʨʝʟʫʣʴʪʘʪʳ ʛʦʪʦʚʦʛʦ ʧʨʦʝʢʪʘ ʠ ʧʨʦ-

ʚʦʜʠʪ ʵʢʩʧʝʨʪʠʟʫ ʧʨʦʝʢʪʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʘʭ; 
7. ʌʠʥʘʥʩʠʨʫʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ; 
8. ʆʩʫʱʝʩʪʚʣʷʝʪ ʧʨʠʝʤʢʫ ʦʪ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʦʜʨʷʜʯʠʢʘ ʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʦʙʲʝʢʪʘ; 
9. ʇʦʣʫʯʘʝʪ ʦʪ ʛʦʩʦʨʛʘʥʦʚ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʚʚʦʜ ʦʙʲʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ; 
10. ɼʝʚʝʣʦʧʝʨ ʧʝʨʝʜʘʝʪ ʧʦʢʫʧʘʪʝʣʷʤ ʧʦʤʝʱʝʥʠʷ ʚ ʜʦʤʝ (ʯʝʨʝʟ ʨʠʵʣʪʝʨʩʢʠʝ ʘʛʝʥʪʩʪʚʘ) ʠ ʧʨʦ-

ʠʟʚʦʜʠʪ ʦʧʣʘʪʫ ʜʦʣʠ ʛʦʨʦʜʫ (ʧʨʠ ʥʘʣʠʯʠʠ ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ). 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʫ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʞʠʣʴʷ, ʢʦʥʝʯʥʦ ʞʝ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʬʦʨʤ ʢʘʧʠʪʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ 
ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ. ʅʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʤʝʪʦʜʦʣʦʛʠʷ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ 
ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɺ ʜʦʧʦʣʥʝʥʠʠ ʢ ʩʢʘʟʘʥʥʦʤʫ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʠ ʪʘʢʦʡ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʧʨʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʢ ʨʠʩʢ. ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ, 
ʠʩʭʦʜʷ ʠʟ ʧʨʘʢʪʠʢʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʛʦ ʚʦʧʣʦʱʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʦʙʱʠʤʠ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʩʥʠ-
ʞʝʥʠʷ ʨʠʩʢʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʷʚʣʷʶʪʩʷ: 

Å ʩʪʨʘʭʦʚʘʥʠʝ; 
Å ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʩʨʝʜʩʪʚ; 
Å ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ; 
Å ʦʛʨʘʥʠʯʝʥʠʝ ʫʙʳʪʢʦʚ. 
ʉʪʨʘʭʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʚ ʜʝʚʝ-

ʣʦʧʝʨʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʧʨʠʯʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ ʥʘ ʟʘʢʦʥʦʜʘ-
ʪʝʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʨʠʩʢʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ð ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ 
ʥʠʚʝʣʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʭʝʜʞʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʬʠʥʘʥʩʦʚʳʭ 
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ʨʳʥʢʘʭ, ʥʘʧʨʠʤʝʨ, ʨʝʘʣʴʥʳʝ ʦʧʮʠʦʥʳ ʠʣʠ ʬʦʨʚʘʨʜʥʳʝ ʢʦʥʪʨʘʢʪʳ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦʩʪʘʚʦʢ ʠʤ-
ʧʦʨʪʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. [2] 

ʀʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʬʝʨʘ ʢʘʢ ʦʪʨʘʩʣʴ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʣʠʯʘʝʪʩʷ ʨʷʜʦʤ 
ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʥʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ 
ʪʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʦʪʣʠʯʘʶʪʩʷ ʜʣʠʪʝʣʴʥʦ-
ʩʪʴʶ. ʇʨʦʜʦʞʠʪʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʦʜʥʦʛʦ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. 
ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦʤ ʢʦʥʬʣʠʢʪʝ ʩʦ ʩʪʦʷʱʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʫʩʢʦʨʝʥʠʷ ʩʦʟʜʘ-
ʥʠʷ ʥʦʚʳʭ ʠ ʦʙʥʦʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ.  

ɺʦ-ʚʪʦʨʳʭ, ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʚʨʘʪʠʣʘʩʴ ʩʝʛʦʜʥʷ ʚ ʩʣʦʞʥʳʡ ʢʦʤ-
ʧʣʝʢʩ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʮʝʥʪʨʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ, ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨ-
ʩʦʚ. ʀʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ, ʩʦʟʜʘʚʘʷ ʧʨʦʜʫʢʮʠʶ ʜʣʷ ʚʩʝʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, 
ʠʩʧʦʣʴʟʫʝʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʯʪʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʚʩʝʭ 
ʨʘʙʦʪ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ I ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʉʣʦʞʥʦʩʪʴ ʚʳʧʦʥʝʥʠʷ ʨʘʙʦʪ ʧʨʠʚʦ-
ʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʦʚ ʠ ʠʭ ʧʨʦʜʦʞʠʪʝʣʴʥʦʩʪʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʠ ʠʥ-
ʪʝʣʝʢʪʫʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-
ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʘʭ ʠ ʧʨʦʛʨʘʤʤʘʭ. 

ʀ, ʚ-ʪʨʝʪʴʠʭ, ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʣʦʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʴ 
ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 
ʜʦʧʦʥʠʪʝʣʴʥʳʭ ʩʣʦʞʥʦʩʪʝʡ, ʚʳʟʳʚʘʶʱʠʡ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 
ʧʨʦʝʢʪʦʤ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʱʠʡʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʦʞʠʪʝʣʴʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-
ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʥʦʚʳʭ 
ʧʦʠʩʢʦʚ ʠ ʦʩʥʦʚʘʪʝʣʴʥʳʭ ʧʝʨʝʩʪʨʦʝʥʠʡ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ.  
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ǮǭǣǠǭǯ ǧǰǴǭǣǬǭǢǭ ǫǟǱǤǯǧǟǪǟ ǣǪǾ 
ǰǤǪǤǩǵǧǧ ǫǾǢǩǭǨ ǭǦǧǫǭǨ ǮǷǤǬǧǵǺ ǰ 
ǡǺǰǭǩǧǫǧ ǴǭǦǾǨǰǱǡǤǬǬǭ-ǵǤǬǬǺǫǧ 
ǮǯǧǦǬǟǩǟǫǧ Ǭǟ ǮǭǪǧǡǤ 

ǽȐȒȎȍȁ ǬȒȏȇȃȃȇȌ ǴǿȐǿȌȍȁȇȖ 
ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ 

ǟȋǿȌȍȁ ǟȋȇȏ ǟȋǿȌȍȁȇȖ 
ʜʦʢʪʦʨ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪʘ ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, 
ɻʘʣʣʷʘʨʘʣʴʩʢʘʷ ʥʘʫʯʥʦ-ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʨʥʘ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʋʟʙʝʢʠʩʪʘʥ, ɼʞʠʟʘʢʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ɻʘʣʣʷʘʨʘʣ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʪʨʝʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚ ʢʦʣʣʝʢʮʠʦʥʥʦʤ 
ʧʠʪʦʤʥʠʢʝ 315 ʩʦʨʪʦʚ ʠ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʟʫʯʝʥʳ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʜʫʢʪʠʚʥʦʡ ʢʫʩʪʠʪʦʩʪʠ, ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʩ ʧʨʦʜʫʢʪʠʚʥʦ-
ʩʪʴʶ. ʋʩʪʘʥʦʚʣʝʥʘ ʪʝʩʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ (r=0,79) ʤʝʞʜʫ ʤʘʩʩʦʡ 1000 ʩʝʤʷʥ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 
ʩʦʨʪʦʙʨʘʟʮʦʚ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʷʛʢʘʷ ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʩʦʨʪʦʦʙʨʘʟʝʮ, ʦʨʦʰʝʥʠʝ, ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ, ʤʘʩʩʘ 
1000 ʟʝʨʝʥ, ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
 

SELECTION OF THE STARTING MATERIAL FOR THE SELECTION OF SOFT WINTER WHEAT WITH 
HIGH ECONOMICALLY VALUABLE TRAITS ON IRRIGATED LAND 

 
Yusupov Nuriddin Hasanovich, 

Amanov Amir Amanovich 
     
Abstract: The article presents the results of three-year studies on the study in the collection nursery of 315 
varieties and varieties of wheat of various geographic and agro-ecological origin, the relationship of productive 
habitat, 1000 grain weight with productivity. It was revealed that there is a close positive relationship (r = 0.79) 
between the seed mass and the productivity of the varieties of wheat. 
Key words: winter wheat, variety pattern, variety, irrigation, productive tillering, 1000 grain weight, high air 
temperature, productivity. 

 
ɻʛʞʝʞʦʡʞ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʫʩʪʦʡʯʠʚʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʚʳ-

ʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʝʜʦʩʪʘʪʢʦʤ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʚʝʛʝʪʘʮʠʠ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠ-
ʮʳ (ʢʦʣʦʰʝʥʠʝ ʠ ʥʘʣʠʚ ʟʝʨʥʘ) ʠ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʩʪʘʙʠʣʴʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʨʦʞʘʝʚ ʥʝʤʘʣʦʚʘʞ-
ʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʮʝʥʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʪʦʩʪʴ, ʚʝʩ ʠ ʯʠʩʣʦ ʟʝʨʝʥ ʚ 
ʦʜʥʦʤ ʢʦʣʦʩʝ ʠ ʤʘʩʩʘ 1000 ʟʝʨʝʥ. 

ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʜʣʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʈʝʩʧʫʙʣʠʢʠ ʋʟ-
ʙʝʢʠʩʪʘʥ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʯʘʩʪʦ ʧʦʚʪʦʨʷʱʠʭʩʷ 
ʧʦʯʚʝʥʥʦ-ʚʦʟʜʫʰʥʦʡ ʟʘʩʫʭʠ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʜʙʦʨʘ ʠ ʩʢʨʝʱʠʚʘʥʠʷ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʠʟ ʤʠʨʦ-
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ʚʦʛʦ ʛʝʥʦʬʦʥʜʘ. 
ʂʘʢ ʦʪʤʝʯʘʝʪ ɻ.ɸ. ʉʝʨʝʜʘ (2003), ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ: ʤʘʩʩʘ 

1000 ʟʝʨʝʥ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ, ʜʣʠʥʘ ʠ ʯʠʩʣʦ ʢʦʣʦʩʢʦʚ ʚ ʢʦʣʦʩʝ. ʉʣʘʙʦ ʚʘʨʴʠʨʫʶʱʠʝ ʧʨʠʟʥʘʢʠ 
ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʴʰʝ ʩʦʨʪʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʘ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʱʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪ 
ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ.   

ʀ.ɻ.ʎʳʛʘʥʢʦʚ ʠ ɺ.ʀ.ʎʳʛʘʥʢʦʚ (2003) ʧʨʠʭʦʜʷʪ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʧʨʠʟʥʘʢ ʚʳʧʦʣʥʝʥʦʩʪʠ ʟʝʨʥʘ 
ʩʚʷʟʘʥ ʩ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩʫʰʝʩʪʚʫʝʪ ʤʝʞʜʫ 
ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ ʠ ʧʨʦʜʫʢʪʠʚʥʦʤ ʩʪʝʙʣʝʩʪʦʝʤ. ʂ ʪʘʢʦʤʫ ʚʳʚʦʜʫ ʧʨʠʭʦʜʠʪ ʠ ʊ.ɻ.ɻʦʣʦʚʘ, ʤʝʞʜʫ ʤʘʩʩʦʡ 
1000 ʟʝʨʝʥ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʠʤʝʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ (r=0,65), ʧʣʦʱʘʜʠ ʚʪʦʨʦʛʦ 
ʣʠʩʪʘ (r=0,50), ʩʨʝʜʥʶʶ ʟʘ ʚʝʛʝʪʘʮʠʶ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ (r=0,70). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2009-2011 ʛʦʜʳ ʚ ɻʘʣʣʷʘʨʘʣʴʩʢʦʡ ʥʘʫʯʥʦ-ʦʧʪʳʥʦʡ ʩʪʘʥʮʠʠ ʅʀʀ 
ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʘʨʦʦʨʦʰʘʝʤʳʤʠ ʪʠʧʠʯʥʳʤʠ ʩʝ-
ʨʦʟʝʤʘʤʠ ʩ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ-10 ʤ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʩʦʨʪʦʦʙʨʘʟʮʳ ʤʠʨʦʚʳʭ ʢʦʣʣʝʢʮʠʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ. ʀʟʫʯʝ-
ʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʛʦʜʘ ʧʨʦʚʝʜʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʢ. ʉʨʝʜʥʷʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʟʘ ʪʨʠ ʛʦʜʳ ʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʦʨʪʘ 
ʍʦʩʠʣʜʦʨ ʩʦʩʪʘʚʠʣʘ 39,2 ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 578 ʛ/ʤ2 ʧʦʜʦʙʨʘʥʥʳʝ ʩʦʨʪʦʙʨʘʟʮʳ ʂ-8570 (ʊʫʨʮʠʷ) ʤʘʩʩʘʘ 
1000 ʟʝʨʝʥ ʧʨʝʚʳʰʘʣʦ ʩʪʘʥʜʘʨʪʘ ʥʘ 5,1 ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 16,7 ʛ/ʤ2 (129%) (ʪʘʙʣ.1) 

 
ʋʙʚʤʡʯʙ 1 

ʁʠʥʞʦʰʡʛʧʪʫʵ ʥʙʪʪʴ 1000 ʠʞʩʞʦ, ʬʩʧʟʙʢʦʧʪʫʵ ʪʧʩʫʧʧʚʩʙʠʯʧʛ ʥʸʜʣʧʢ ʨʱʞʦʡʯʴ ʛ ʠʙʛʡʪʡʥʧʪʫʡ 
ʧʫ ʬʪʤʧʛʡʢ ʜʧʝʙ (2009-2011 ʜʧʝʴ, ɼʙʤʤʸʙʩʙʤ) 

 ́ ʊʧʩʫʧʧʚʩʙʠʞʯ 

ʥʙʪʪʙ 1000 ʠʞʩʞʦ, ʜ (ʅÑm) ʌʩʧʟʙʢ-
ʦʧʪʫʵ, 
ʜ/ʥ2 
ʅÑm 

ɻ ʪʩʙʛʦʞʦʡʡ 
ʪʧ ʪʫʙʦʝʙʩ-
ʫʧʥ, % 

2009 2010 2011 ˅ʩʫʙʰʙ 

1. ʦʩʠʣʜʦʨ, st  38,4Ñ1,01 40,0Ñ0,58 39,1Ñ0,61 39,2Ñ0,73 578Ñ10,2 100,0 

2. ɼʫʩʪʣʠʢ  40,1Ñ1,10 41,2Ñ0,7 40,5Ñ0,97 40,6Ñ0,92 640Ñ10,8 110,7 

3. ʂ-8689 42,7Ñ0,96 42,3Ñ1,09 41,0Ñ0,97 42,0Ñ0,97 698Ñ14,2 120,7 

4. ʂ-8570 44,6Ñ0,96 45,1Ñ0,77 43,1Ñ0,92 44,3Ñ0,88 745Ñ12,3 128,9 

5. ʂ-030128 39,6Ñ0,69 42,0Ñ1,0 40,6Ñ0,40 40,7Ñ0,70 623Ñ12,5 107,8 

6. ʂ-8523 40,6Ñ0,65 40,8Ñ0,93 41,0Ñ1,06 40,8Ñ0,88 664Ñ15,6 114,9 

7. ʂ-8704 42,6Ñ0,44 44,2Ñ0,95 43,1Ñ0,98 43,3Ñ0,79 725Ñ19,2 125,4 

8. ʂ-8727 43,1Ñ1,20 42,2Ñ0,98 41,4Ñ1,0 42,2Ñ1,06 635Ñ10,3 109,8 

9. MV.MADRIGAL/BOKA 42,8Ñ0,89 44,7Ñ1,07 43,3Ñ0,98 43,6Ñ0,98 765Ñ10,3 132,3 

10. ʂ-8605 41,6Ñ0,96 42,0Ñ0,91 41,3Ñ0,90 41,6Ñ0,92 697Ñ12,6 120,5 

11. ʂ-8702 39,2Ñ0,99 41,1Ñ0,95 39,1Ñ0,71 39,8Ñ0,88 585Ñ10,2 101,2 

12. STETANUS  42,4Ñ0,85 43,1Ñ0,75 41,5Ñ1,12 42,3Ñ0,91 604Ñ12,5 104,4 

13. ʂ-6132 44,2Ñ1,11 45,1Ñ1,10 43,2Ñ0,83 44,2Ñ1,01 762Ñ14,3 131,8 

14. ʂ-8558 41,4Ñ0,93 42,3Ñ0,82 40,7Ñ1,01 41,5Ñ0,92 673Ñ13,4 116,4 

15. MV-LUCIA  42,2Ñ0,80 43,2Ñ0,53 41,3Ñ0,85 42,2Ñ0,73 601Ñ11,4 104,0 

16. ʂ-8601 40,3Ñ0,90 41,5Ñ1,12 41,0Ñ0,65 40,9Ñ0,89 578Ñ10,5 100,0 

17. ʂ-9029 43,2Ñ0,83 44,1Ñ0,52 42,2Ñ0,82 43,2Ñ0,72 740Ñ13,6 122,8 

18. ʂ-8527 41,6Ñ0,62 42,2Ñ0,72 40,7Ñ0,84 41,5Ñ0,73 648Ñ14,5 112,1 

19. ʂ-030084 42,6Ñ1,04 43,1Ñ1,02 41,8Ñ0,75 42,5Ñ0,94 625Ñ12,5 108,1 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 
ʤʘʩʩʳ 1000 ʟʝʨʝʥ ʩ ʫʨʦʞʘʡ-
ʥʦʩʪʴʶ    

r = 0,79 
 

 
ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʩʩʘ 1000 ʟʝʨʝʥ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʫ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʂ-6132 (ɸʨ-

ʤʝʥʠʷ) ʧʨʝʚʦʩʭʦʜʠʣʘ ʩʪʘʥʜʘʨʪʥʡ ʩʦʨʪ ʍʦʩʠʣʜʦʨ (ʋʟʙʝʢʠʩʪʘʥ) ʩʦʦʪʚʝʩʪʚʝʥʥʦ ʥʘ 5,1 ʛ ʠ 18,4 ʛ/ʤ2. 

ʉʦʨʪʦʦʙʨʘʟʝʮ MV.MADRIGAL/BOKA ʠʟ ʄʝʢʩʠʢʠ ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʝʚʦʩʭʦʜʠʣ ʩʪʘʥ-
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ʜʘʨʪ ʥʘ 4,4 ʛ ʠ 18,7 ʛ/ʤ2-113 ʠ 132%, ʩʦʦʪʚʝʪʩʚʝʥʥʦ. ʇʨʦʚʦʩʭʦʜʩʪʚʦ ʩʦʨʪʦʦʙʨʘʟʮʦʚ ʂ-8704 (ʋʢʨʘʠʥʘ), ʂ-
9029 (ʈʦʩʩʠʷ), ʂ-030084 ʊCI (CIMMIT, ICARDA) ʥʘʜ ʩʪʘʥʜʘʨʪʥʳʤ ʩʦʨʪʦʤ ʩʦʩʪʘʚʠʣʦ ʚ ʧʨʝʜʝʣʘʭ 3,3-4,1 ʛ 
ʠ 5,0-16,2 ʛ/ʤ2. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʞʜʫ ʤʘʩʩʦʡ 1000 ʟʝʨʝʥ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʦʞʠ-
ʪʝʣʴʥʘʷ ʩʚʷʟʴ (r = 0,79). 

ɻʴʛʧʝʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʤʷʛʢʦʡ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʥʝʦʙ-
ʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʩʦʨʪʦʦʙʨʘʟʮʳ ʠʟ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ ʧʦ ʦʩʥʦʚʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩʨʫʢʪʫʨʳ ʫʨʦʞʘʷ - 
ʧʦ ʤʘʩʩʝ 1000 ʟʝʨʝʥ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʭʦʟʷʡʩʪʚʝʥʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʘʥʘʢʦʚ ʙʳʣʠ ʦʪʦ-
ʙʨʘʥʳ 4 ʩʦʨʪʦʦʙʨʘʟʮʘ ʤʷʛʢʦʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʜʣʷ ʧʦʣʠʚʘ. 
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ʥʘʣʴʥʦʡ ʩʝʪʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʫ. ɸʣʤʘʪʳ, ˉ1 2003. -ʉ. 140-143. 

3. ɻʦʣʦʚʘ ʊ.ɻ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯ-
ʤʝʥʷ. // ʉʝʣʝʢʮʠʷ, ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʬʫʨʘʞʥʳʭ ʢʫʣʴʪʫʨ. ʄʘʪʝʨʠʘʣʳ 
ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʋʣʴʷʥʦʚʩʢ, 2008, ʉ.93-96. 
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ʢ. ʩ.-ʭ. ʥ., ʜʦʮʝʥʪ 

ǳȇȐȄȌȉȍ ǫǿȉȐȇȋ ǧȁǿȌȍȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʇʨʘʚʦʙʝʨʝʞʴʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜʚʝʨʞʝʥʦ ʩʠʣʴʥʦʡ ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ. 
ɺʳʚ̫ʣʝʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ ʤʝʪʦʜʦʤ ʙʦʨʴʙʳ ʩ ʜʘʥʥʳʤʠ ʚʠʜʘʤʠ ʵʨʦʟʠʠ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʟʘ-
ʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ. ʀʟ ʨʘʩʯʸʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʟʘʱʠʱʸʥʥʦʩʪʴ ʧʦʣʝʡ ʩʦʩʪʘʚʠ-
ʣʘ ʦʢʦʣʦ 80 %. ɺ ʩʠʣʫ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʭʦʜʘ ʠʤʝʶʱʠʝʩʷ ʣʝʩʦʧʦʣʦʩʳ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ (ʩʣʘʙʦ ʚʳʧʦʣ-
ʥʷʶʪ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ). 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʝʩʦʧʦʣʦʩʳ, ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʷ, ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʧʦʯʚʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ, 
ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. 
 

CREATION OF PROTECTIVE FOREST BELTS ON SLOPING LANDS OF THE RIGHT BANK OF THE 
VOLGOGRAD REGION AND ASSESSMENT OF THEIR EFFECTIVENESS 

 
Anastasiya Vdovenko Vasilievna, 

Fisenko Maxim Ivanovich 
 
Abstract: the right Bank of the Volgograd region is subject to strong wind and water erosion. It was accepted 
that the best way to combat these types of soil erosion is to create protective forest belts. From the calcula-
tions of the effectiveness of forest plantations field protection was about 79 %. Owing to insufficient mainte-
nance of existing shelterbelts ineffective (poorly perform protective functions). 
Key words: forest belts, wind erosion, water erosion, soils, agricultural land, forest plantations. 

 
ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪ ʚ ʟʦʥʫ ʩʫʭʠʭ ʩʪʝʧʝʡ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʫʧʝʩʯʘʥʳʭ, ʧʝʩʯʘʥʳʭ ʠ 

ʩʣʘʙʦʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ, ʛʜʝ ʜʦʤʠʥʠʨʫʶʪ ʚʠʜʳ ʵʨʦʟʠʠ, ʪʘʢʠʝ ʢʘʢ ʜʝʬʣʷʮʠʷ ʠ ʚʦʜʥʘʷ [5, 8]. ɺ ʇʨʘʚʦʙʝ-
ʨʝʞʴʝ ʥʘ ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʚʦʜʥʘʷ ʠ ʚʝʪʨʦʚʘʷ ʵʨʦʟʠʠ, ʯʪʦ ʥʘʥʦʩʠʪ ʩʫʱʝ-
ʩʪʚʝʥʥʳʡ ʫʱʝʨʙ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ [6]. ɿʜʝʩʴ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʧʦʜ-
ʚʝʨʛʘʝʪʩʷ ʦʢʦʣʦ 2,3 ʤʣʥ. ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʏʠʩʣʦ ʧʳʣʴʥʳʭ ʙʫʨʴ ʚʘʨʴʠʨʫʝʪ ʦʪ 4 ʜʦ 12 
ʜʥʝʡ ʜʣʷ ʨʘʟʣʠʯʥʳ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʥʳʭ ʙʫʨʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʘʡ ï 
ʠʶʣʴ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ - 10-16 ʤ/ʩ. ʇʦʪʝʨʠ ʧʦʯʚʳ ʦʪ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 
5-12 ʪ/ʛʘ ʚ ʛʦʜ. ɺʘʞʥʳʤ ʦʪʣʠʯʠʝʤ ʵʪʠʭ ʜʚʫʭ ʪʠʧʦʚ ʵʨʦʟʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ ʧʨʦʠʩ-
ʭʦʜʠʪ ʚʳʜʫʚʘʥʠʝ ʣʠʰʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʯʚʳ, ʘ ʧʨʠ ʚʦʜʥʦʡ ʥʝ ʪʦʣʴʢʦ ʩʤʳʚʘʶʪʩʷ ʯʘʩʪʠʮʳ 
ʧʦʯʚʳ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʪʚʦʨʝʥʠʝ ʚ ʪʝʢʫʱʝʡ ʚʦʜʝ ʧʠʪaʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʫʜʘʣʝʥʠʝ ʠʭ 
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[2, ʩ. 327ï329, 6, 8]. 
ʃʝʩʥʳʝ ʧʦʣʦʩʳ ʧʦʚʳʰʘʶʪ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʥʝ ʪʦʣʴʢʦ ʧʦʜ ʠʭ ʧʦʣʦʛʦʤ, ʥʦ ʠ ʥʘ ʟʘʱʠʱʘʝʤʳʭ 

ʠʤʠ ʧʦʣʷʭ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʥʠʞʘʝʪʩʷ ʦʙʲʝʤʥʳʡ ʚʝʩ ʠ ʚʦʟʨʘʩʪʘʝʪ ʦʙʱʘʷ ʧʦʨʦʟ-
ʥʦʩʪʴ ʠ ʩʚʷʟʥʦʩʪʴ ʧʦʯʚʳ, ʫʣʫʯʰʘʝʪʩʷ ʝʝ ʚʣʘʛʦʸʤʢʦʩʪʴ ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʯʪʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʠʣʠ 
ʧʦʣʥʦʩʪʴʶ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʚʦʜʳ [1, 4, ʩ. 95ï97]. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ (ʪʘʙʣ. 1) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʚ ʇʨʘʚʦʙʝʨʝʞʴʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘ-
ʩʪʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʖɺ. ɺ ʦʙʣʘʩʪʠ ʛʦʩʧʦʜʩʪʚʫʶʪ ʩʠʣʴʥʳʝ ʚʝʪʨʳ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʠʩʩʫʰʘʶʪ ʧʦʯʚʫ, 
ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʣʝʩʥʳʭ 
ʥʘʩʘʞʜʝʥʠʷʭ. 

ʇʦ ʜʘʥʥʳʤ ɺ.ʗ. ʋʣʴʯʝʥʢʦ ʠ ʇ.ʇ. ɹʝʛʫʯʝʚʘ, ʧʦʣʫʯʝʥʥʳʭ ʚ 1974 ʛ., ʥʘ ʩʢʣʦʥʝ ʢʨʫʪʠʟʥʦʡ 3-3,50 ʩ 
ʧʦʯʚʘʤʠ ʶʞʥʦʛʦ ʯʝʨʥʦʟʝʤʘ ʥʘ ʯʠʩʪʦʤ ʧʘʨʫ, ʧʨʠ ʦʩʝʥʥʝʤ ʙʦʨʦʥʦʚʘʥʠʠ ʩʤʳʚ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʦʪ ʩʪʦʢʘ 
ʪʘʣʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʣ 17,5 ʪ/ʛʘ, ʘ ʦʪ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ - 29,12 ʪ/ʛʘ. ɼʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʣʦʱʘʜʠ 
ʧʘʰʥʠ ʚ ʤʝʩʪʘʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʣʠʚʥʝʚʦʡ ʵʨʦʟʠʠ ʧʦ ʢʨʫʪʠʟʥʝ ʩʢʣʦʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 
ʋʙʚʤʡʯʙ 1 

ʆʙʨʩʙʛʤʞʦʡʞ ʡ ʪʡʤʙ ʛʞʫʩʙ, ʪʩʞʝʦʡʞ ʨʧʣʙʠʙʫʞʤʡ ʠʙ 20 ʤʞʫ, ɻʧʤʜʧʜʩʙʝʪʣʙʸ ʧʚʤʙʪʫʵ 

ʄʝʩʷʮ 
ʇʨʝʦʙʣʘʜʘʶʱʝʝ 
ʥʘʧʨʘʚʣʝʥʠʝ 
ʚʝʪʨʘ 

ʉʨʝʜʥʷʷ ʩʠʣʘ 
ʚʝʪʨʘ, ʙʘʣʣ 

ʄʝʩʷʮ 
ʇʨʝʦʙʣʘʜʘʶʱʝʝ 
ʥʘʧʨʘʚʣʝʥʠʝ 
ʚʝʪʨʘ 

ʉʨʝʜʥʷʷ ʩʠʣʘ 
ʚʝʪʨʘ, ʙʘʣʣ 

ʗʥʚʘʨʴ 
ʌʝʚʨʘʣʴ 
ʄʘʨʪ 
ɸʧʨʝʣʴ 
ʄʘʡ 
ʀ ʥʁ ɹ

ʖɺ ʠ ʉɺ 
ʖɺ 
ʖɺ 

ʖɺ ʠ ʉɺ 
ʖɺ ʠ ʉɺ 
ʖɺ ʠ ʉɺ 

6 ï 7 
5 ï 9 
6 ï 7 
5 ï 8 
6 ï 7 
5 ï 9 

ʀʶʣʴ 
ɸʚʛʫʩʪ 
ʉʝʥʪʷʙʨʴ 
ʆʢʪʷʙʨʴ 
ʅʦʷʙʨʴ 
ɼʝʢʘʙʨʴ 

ʖɺ ʠ ʖɿ 
ʖɺ ʠ ʉɺ 
ʖɿ ʠ ɿ 
ʉɺ ʠ ʖɺ 
ʖɺ ʠ ʖɿ 
ʖɺ ʠ ʖɿ 

3 ï 7 
3 ï 7 
3 ï 7 
4 ï 6 
6 ï 8 
6 ï 8 

 
ʋʙʚʤʡʯʙ 2 

ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʨʤʧʲʙʝʡ ʨʙʱʦʡ ʛ ʥʞʪʫʙʮ ʪ ʨʩʞʧʚʤʙʝʙʦʡʞʥ ʛʧʝʦʧʢ (ʨʧʝ ʛʤʡʸʦʡʞʥ ʤʡʛʦʞʢ) ʶʩʧ-
ʠʡʡ, ɻʧʤʜʧʜʩʙʝʪʣʙʸ ʧʚʤʙʪʫʵ 

ʇʣʦʱʘʜʴ ʧʘʰʥʠ (ʚ %) ʩ ʫʢʣʦʥʘʤʠ ʚ ( 0 ) 

ʜʦ 1ę 1-3ę 3-5ę 5-7ę 7ę 

39,5% 36,3% 15,4% 5,6% 3,1% 

 
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʝʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘ-

ʥʠʝ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ [5, 8]. ɺ ʦʙʣʘʩʪʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʦʚʦʜʷʪʩʷ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝ-
ʨʦʧʨʠʷʪʠʷ ʧʫʪʝʤ ʧʦʩʘʜʢʠ ʣʝʩʦʧʦʣʦʩ ʧʦʧʝʨʝʢ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʚʝʪʨʦʚ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʜʦʣʴʥʳʤʠ 
ʧʦʣʝʟʘʱʠʪʥʳʤʠ ʧʦʣʦʩʘʤʠ ʥʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʝ ʧʨʝʚʳʰʘʪʴ 350 ʤ, ʘ ʥʘ ʦʙʳʢʥʦʚʝʥ-
ʥʳʭ ʠ ʶʞʥʳʭ ʯʝʨʥʦʟʝʤʘʭ - 400-550 ʤ. 

ʄʝʣʠʦʨʘʪʠʚʥʘʷ ʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʘʷ ʨʦʣʴ ʵʪʠʭ ʥʘʩʘʞʜʝʥʠʡ ʰʠʨʦʢʘ ʠ ʤʥʦʛʦʦʙʨʘʟʥʘ. ʇʦʣʦʞʠ-
ʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʭ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʪʦʢʘ ʪʘʣʳʭ ʚʦʜ, ʧʨʝʚʨʘʱʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 
ʩʪʦʢʘ ʚʦ ʚʥʫʪʨʠʧʦʯʚʝʥʥʳʡ, ʚ ʟʘʜʝʨʞʘʥʠʠ ʠ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʥʝʛʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯ-
ʰʝʤʫ ʫʚʣʘʞʥʝʥʠʶ ʠ ʦʩʣʘʙʣʝʥʠʶ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʯʚʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʩʘʞʜʝʥʠʷ, ʚʳʧʦʣʥʷʷ 
ʨʦʣʴ ʚʝʪʨʦʣʦʤʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ, ʫʣʫʯʰʘʶʪ ʤʠʢʨʦʢʣʠʤʘʪ ʧʨʠʣʝʛʘʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, 
ʧʨʝʜʦʭʨʘʥʷʶʪ ʧʦʯʚʫ ʦʪ ʛʣʫʙʦʢʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ [1, 3, ʩ.67ï70]. 

ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʊʆʆ çʀʣʴʤʝʥʩʢʠʡè ʈʫʜʥʷʥʩʢʦʛʦ ʨʘʡʦʥʘ 
ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ʈʝʟʫʣʴʪʘʪʳ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ, ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 
ʈʫʜʥʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʜʚʝʨʞʝʥʳ ʜʝʬʣʷʮʠʠ ʠ ʵʨʦʟʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ 
ʧʨʠʯʠʥ ʩʦʟʜʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 
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ʋʙʚʤʡʯʙ 3 
ʃʙʰʞʪʫʛʞʦʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʠʞʥʞʤʵ ʉʬʝʦʸʦʪʣʧʜʧ ʩʙʢʧʦʙ 

ʇʦʢʘʟʘʪʝʣʠ 
ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʫʛʦʜʴʷ, ʛʘ 
ʇʘʰʥʷ ʉʝʥʦʢʦʩʳ ʇʘʩʪʙʠʱʘ 

ʇʚʲʙʸ ʨʤʧʲʙʝʵ 156832 111266 7154 38023 

ʕʨʦʟʠʦʥʥʦ ʦʧʘʩʥʳʝ (ʚʩʝʛʦ), 78457 49724 101 28243 

 ʠʟ ʥʠʭ ʵʨʦʜʠʨʦʚʘʥʦ (ʚʩʝʛʦ), 72052 45468 28 26167 

 ʚ ʪʦʤ ʯʠʩʣʝ: ʩʠʣʴʥʦ 6232 189 28 6015 

ʩʨʝʜʥʝ 18014 8801 0 8824 

ɼʝʬʣʷʮʠʦʥʥʦ ʦʧʘʩʥʳʝ (ʚʩʝʛʦ) 111721 95078 298 15956 

ʠʟ ʥʠʭ ʜʝʬʣʠʨʦʚʘʥʥʦ (ʚʩʝʛʦ), 137 65 2 70 

ʚ ʪʦʤ ʯʠʩʣʝ: ʩʠʣʴʥʦ  53 2 2 49 

ʇʦʜʚʝʨʞʝʥʥʳʝ ʩʦʚʤʝʩʪʥʦ ʚʦʜʥʦʡ 
ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ (ʚʩʝʛʦ),  60 39 0 21 

ʚ ʪʦʤ ʯʠʩʣʝ: ʩʨʝʜʥʝ 0 0 0 0 

ʩʠʣʴʥʦ 0 0 0 0 

 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʝʪʠ ʧʦʣʝʟʘʱʠʪʥʳʭ ʧʦʣʦʩ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ ʈʫʜʥʷʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʣʠʩʴ: (ʜʣʠʥʘ ʧʦʣʷ L1å1400 ʤ; ʨʫʤʙ ʉɺ 0Á; 
ʰʠʨʠʥʘ ʧʦʣʷ L1å400 ʤ; ʨʫʤʙ ʖɺ 90Á; ʚʳʩʦʪʘ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜ å 12-15 ʤ; ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ 
(ʜʣʷ ʨʘʩʯʝʪʘ) å 2 ʛʘ; ʧʨʠʤʝʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ 1 ʛʘ ʣʝʩʦʧʦʣʦʩ å 500 ʪʳʩ. ʨʫʙ., ʧʨʝʦʙ-
ʣʘʜʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʤʝʪʝʣʝʚʳʭ ʠ ʩʫʭʦʚʝʡʥʳʭ ʚʝʪʨʦʚ: ʉ+ʖ - 26%; ʖɺ+ʉɿ - 13%; ɺ+3 - 48%; 
ʉɺ+ʖɿ - 13%, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4). 

ɿʦʥʘ ʟʘʱʠʪʥʦʛʦ ʚʣʠʷʥʠʷ ʣʝʩʦʧʦʣʦʩ ʨʘʚʥʘ 30 ʢʨʘʪʥʦʡ ʚʳʩʦʪʝ ʣʝʩʦʧʦʣʦʩ ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʩʨʝʜʥʠʡ 
ʢʦʵʬʬʠʮʠʝʥʪ ʠʭ ʟʘʱʠʪʥʦʛʦ ʚʣʠʷʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ: 

ʜʣʷ ʧʨʦʜʦʣʴʥʦ ʨʘʟʤʝʱʝʥʥʦʡ ʣʝʩʦʧʦʣʦʩʳ ʉ1 = 301 ʤ, 
ʜʣʷ ʧʦʧʝʨʝʯʥʦ ʨʘʟʤʝʱʝʥʥʦʡ ʣʝʩʦʧʦʣʦʩʳ ʉ2 = 207 ʤ. 
 

ʋʙʚʤʡʯʙ 4 
ʈʩʞʧʚʤʙʝʙʷʲʞʞ ʦʙʨʩʙʛʤʞʦʡʞ ʥʞʫʞʤʞʛʴʮ ʡ ʪʬʮʧʛʞʢʦʴʮ ʛʞʫʩʧʛ ʛ ʤʞʪʧʨʧʤʧʪʙʮ 

ɿʃʅ 
ʇʨʦʪʷʞʦʥʥ
ʦʩʪʴ ɿʃʅ, 
ʤ 

ʈʫʤʙ ɿʃʅ., 
ƺ 

ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʚʝʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ, % 

ʉʨʝʜʥʠʡ ʢʦ-
ʵʬʠʮʝʥʪ ʟʘ-
ʱʠʪʥʦʛʦ ʚʣʠʷ-
ʥʠʷ, ʂ 

ɺ+3=V2 ʉ+ʖ=V1 ʉɺ+ʖɿ=V3 ʖɺ+ʉɿ=V4  

1 1400 ʉɺ 0ƺ 0,98 0,05 0,71 0,71 0,67 

2 400 ʖɺ 90ƺ 0,05 0,98 0,71 0,71 0,46 

 

67,0
13134826

13*71.013*71.048*98.026*05.0****

4321

44332211

1 =
+++

+++
=

+++

+++
=

VVVV

VKLVKLVKLVKL
K

 

46,0
10204525

13*71.013*71.048*05.026*98.0****

4321

44332211

2 =
+++

+++
=

+++

+++
=

VVVV

VKLVKLVKLVKL
K

 
ʇʣʦʱʘʜʠ ʩʦʚʤʝʩʪʥʦʛʦ ʟʘʱʠʪʥʦʛʦ ʚʣʠʷʥʠʷ ʣʝʩʦʧʦʣʦʩ ʩʦʩʪʘʚʣʷʝʪ: 
ʈ = (1400 ʤ*301 ʤ)+(400 ʤ*207 ʤ)-(301 ʤ*207 ʤ) = 44,2 ʛʘ 
ɿʘʱʠʱʝʥʥʦʩʪʴ ʧʦʣʷ ʨʘʚʥʘ: 44,2:56 ʛʘ=79 %. 
ʍʦʟʷʡʩʪʚʘ ʟʘ ʯʘʩʪʫʶ ʥʝ ʠʤʝʶʪ ʟʘʢʦʥʯʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ ʠ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʝʩʦʧʦʣʦʩ ʥʝ ʦʙʫʩʪʨʦʝʥʦ, ʟʘʨʦʩʣʦ ʠ ʥʝ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠʭ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʡ, ʥʝʦʙ-
ʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʣʝʩʦïʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʦʩʘʜʢʠ. ʇʨʦʛʨʘʤʤʘ ʧʦ ʟʘʱʠʪʥʦʤʫ ʣʝʩʦʨʘʟʚʝʜʝʥʠʶ ʠʟ-
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ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʦʣʞʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʙʦʪ ʠ ʥʠʟʢʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʣʝʩʥʠʯʝʩʪʚ ʚʳʧʦʣ-
ʥʷʝʪʩʷ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʥʘʩʘʞʜʝʥʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚ ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 
ʩʘʞʝʥʮʘʤʠ ʙʝʨʝʟʳ, ʚʷʟʘ ʠ ʯʘʩʪʠʯʥʦ ʩʦʩʥʳ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [7, ʩ. 18]. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʩʪʘʪʫʩ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʠʟʤʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ. ʉʠʩʪʝʤʘ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʤʝʝʪ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ. ɽʛʦ ʦʩʥʦʚʳ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 
XVII ʚʝʢʝ. ʇʝʨʚʦʝ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʦʪʢʨʳʪʦ ʚ ʄʦʩʢʚʝ, ʚ 1687 ʛʦʜʫ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ XVII ʚʝʢʘ ʚ ʈʦʩʩʠʠ ʧʨʦʠʩʭʦʜʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠ ʜʫʭʦʚʥʦʡ 
ʩʬʝʨʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʨʘʥʝ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʝʤʘʣʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʨʦʩʪ ʢʥʠʛʦʧʝʯʘʪʘʥʠʷ. ɺ 1634 ʛ. 
ʙʳʣ ʠʟʜʘʥ ʧʝʨʚʳʡ çɹʫʢʚʘʨʴè ɺʘʩʠʣʠʷ ɹʫʨʮʝʚʘ (ʩʪʦʷ ʚʩʝʛʦ 1 ʢʦʧʝʡʢʫ, ʦʥ ʙʳʩʪʨʦ ʨʘʩʢʫʧʘʣʩʷ), ʚ 1648 ʛ. ʚ 
ʄʦʩʢʚʝ ʚʳʰʣʘ çɻʨʘʤʤʘʪʠʢʘè ʄ. ʉʤʦʪʨʠʮʢʦʛʦ, ʚ 1687 ʛ. ð çʉʯʠʪʘʥʠʝ ʫʯʝʙʥʦʝè ð ʪʘʙʣʠʮʘ ʫʤʥʦʞʝʥʠʷ. 
ɺ ʪʝʯʝʥʠʝ XVII ʩʪʦʣʝʪʠʷ ʇʝʯʘʪʥʳʡ ʜʚʦʨ ʚ ʄʦʩʢʚʝ (ʚ ʢʦʪʦʨʦʤ ʚ ʩʝʨʝʜʠʥʝ ʚʝʢʘ ʨʘʙʦʪʘʣʦ ʦʢʦʣʦ 200 ʯʝ-
ʣʦʚʝʢ) ʠʟʜʘʣ 300 ʪʳʩʷʯ ʙʫʢʚʘʨʝʡ ʠ 150 ʪʳʩʷʯ ʨʝʣʠʛʠʦʟʥʳʭ ʢʥʠʛ (ʚʩʝʛʦ ð 483 ʥʘʠʤʝʥʦʚʘʥʠʷ), ʚʳʭʦʜʠʣʠ 

ʢʥʠʛʠ ʩʚʝʪʩʢʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝ ʧʨʝʢʨʘʱʘʣʦʩʴ ʠʟʜʘʥʠʝ ʠ ʨʫʢʦʧʠʩʥʳʭ ʢʥʠʛ[2]. ɺ 60-ʭ ʛʛ. XVII 
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ʚʝʢʘ ʚ ʄʦʩʢʚʝ ʦʪʢʨʳʣʘʩʴ ʢʥʠʞʥʘʷ ʣʘʚʢʘ, ʛʜʝ ʤʦʞʥʦ ʙʳʣʦ ʢʫʧʠʪʴ ʠ çɺʝʩʝʣʳʝ ʧʦʣʴʩʢʠʝ ʨʘʩʩʢʘʟʳè, ʠ 
çʍʨʦʥʠʢʫ ʇʩʝʚʜʦʜʦʨʦʬʝʷè, ʠ çʂʥʠʛʠ ʨʘʪʥʦʛʦ ʩʪʨʦʝʥʠʷè ʠ çʍʨʦʥʦʛʨʘʬè, ʠ ʙʝʩʪʠʘʨʠʠ ʧʦ ʦʙʨʘʟʮʫ ʝʚʨʦ-
ʧʝʡʩʢʠʭ, ʠ çʇʦʟʦʨʠʱʝ ʚʩʝʷ ʚʩʝʣʝʥʥʦʡ, ʠʣʠ ʘʪʣʘʩ ʥʦʚʳʡè, ʠ ʥʦʚʳʝ ʢʘʨʪʳ ʦʯʝʥʴ ʨʘʩʰʠʨʠʚʰʝʡʩʷ ʟʘ XVII 

ʚʝʢ ʈʦʩʩʠʠ[4, ʩ. 114]. 
ɸʢʪʠʚʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʩʚʝʱʝʥʠʷ ʚ ʩʪʨʘʥʝ ʧʦʜʛʦʪʦʚʠʣʘ ʫʩʣʦʚʠʷ ʜʣʷ 

ʦʪʢʨʳʪʠʷ ʚ ɿʘʠʢʦʥʦʩʧʘʩʩʢʦʤ ʤʦʥʘʩʪʳʨʝ ʧʝʨʚʦʛʦ ʚ ʈʦʩʩʠʠ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ɺ1687 ʛʦʜʫ 
ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʉʣʘʚʷʥʦ-ʛʨʝʢʦ-ʣʘʪʠʥʩʢʦʝ ʫʯʠʣʠʱʝ (ʩ 1701 ʛʦʜʘ ï ʉʣʘʚʷʥʦ-ʛʨʝʢʦ-ʣʘʪʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ). 

ʎʝʣʴ ʩʦʟʜʘʥʠʷ ɸʢʘʜʝʤʠʠ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʦʙʨʘʟʦʚʘʥʥʳʭ ʣʶʜʝʡ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ 
ʮʝʨʢʦʚʥʦʛʦ ʘʧʧʘʨʘʪʦʚ. ɺ ɸʢʘʜʝʤʠʠ ʜʦʣʞʥʳ ʙʳʣʠ ʦʙʫʯʘʪʴ ʩʣʘʚʷʥʩʢʦʤʫ, ʛʨʝʯʝʩʢʦʤʫ, ʣʘʪʠʥʩʢʦʤʫ ʠ ʧʦʣʴ-
ʩʢʦʤʫ ʷʟʳʢʘʤ, çʩʝʤʠ ʩʚʦʙʦʜʥʳʤ ʠʩʢʫʩʩʪʚʘʤè (ʪʦ ʝʩʪʴ ʛʨʘʤʤʘʪʠʢʝ, ʧʠʠʪʠʢʝ ʩ ʨʠʪʦʨʠʢʦʡ, ʜʠʘʣʝʢʪʠʢʝ, 
ʤʫʟʳʢʝ, ʘʩʪʨʦʥʦʤʠʠ, ʛʝʦʤʝʪʨʠʠ, ʬʠʣʦʩʦʬʠʠ) ʠ ʙʦʛʦʩʣʦʚʠʶ.  

ʀʥʠʮʠʘʪʦʨʘʤʠ ʩʦʟʜʘʥʠʷ ɸʢʘʜʝʤʠʠ ʙʳʣʠ ʧʝʜʘʛʦʛ, ʧʨʦʩʚʝʪʠʪʝʣʴ ʠ ʧʦʵʪ ʉʠʤʝʦʥ ʇʦʣʦʮʢʠʡ (1629ï
1680) ʠ ʝʛʦ ʫʯʝʥʠʢ ʉʠʣʴʚʝʩʪʨ (ʄʝʜʚʝʜʝʚ) (1641ï1691), ʢʦʪʦʨʦʤʫ ʦʥ ʧʝʨʝʜʘʣ ʚʩʝ ʩʚʦʠ ʙʫʤʘʛʠ, ʯʪʦʙʳ ʪʦʪ 
ʧʨʦʜʦʣʞʠʣ ʝʛʦ ʜʝʣʦ. ɿʘ ʜʚʘ ʛʦʜʘ ʜʦ ʩʤʝʨʪʠ ʇʦʣʦʮʢʠʡ ʥʘʧʠʩʘʣ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ɸʢʘʜʝʤʠʯʝʩʢʫʶ ʧʨʠʚʠ-
ʣʝʛʠʶ (ʋʯʨʝʜʠʪʝʣʴʥʫʶ ʛʨʘʤʦʪʫ) ï ʩʦʯʠʥʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʚʳʜʚʠʛʘʣʘʩʴ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ɸʢʘʜʝʤʠʠ, ʦʧʨʝ-
ʜʝʣʷʣʠʩʴ ʝʝ ʙʫʜʫʱʠʝ ʧʨʘʚʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʦʙʫʯʝʥʠʷ. ɺ 1682 ʯʝʨʝʟ ʜʚʘ ʛʦʜʘ ʧʦʩʣʝ ʩʤʝʨʪʠ ʇʦʣʦʮʢʦʛʦ, 
ʧʨʠʚʠʣʝʛʠʷ ʙʳʣʘ, ʥʘʢʦʥʝʮ, ʧʨʠʥʷʪʘ (ʫʞʝ ʠʟ ʨʫʢ ʉ. ʄʝʜʚʝʜʝʚʘ) ʢ ʫʪʚʝʨʞʜʝʥʠʶ ʮʘʨʝʤ ʌʝʜʦʨʦʤ ɸʣʝʢʩʝ-

ʝʚʠʯʝʤ (1676ï1682) [2]. ɺ 1685 ʠʜʝʷ ʩʦʟʜʘʥʠʷ ɸʢʘʜʝʤʠʠ ʧʦʣʫʯʠʣʘ ʙʣʘʛʦʩʣʦʚʝʥʠʝ ʉʚʷʪʝʡʰʝʛʦ ʇʘʪʨʠ-
ʘʨʭʘ ʄʦʩʢʦʚʩʢʦʛʦ ʠ ʚʩʝʷ ʈʦʩʩʠʠ ʀʦʘʢʠʤʘ.  

ɺ ʢʦʥʮʝ 1686 ʧʦ ʧʘʪʨʠʘʨʰʝʤʫ ʫʢʘʟʫ ʙʳʣʦ ʥʘʯʘʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʜʣʷ ɸʢʘ-
ʜʝʤʠʠ ʚ ʤʦʥʘʩʪʳʨʝ ɺʩʝʤʠʣʦʩʪʠʚʦʛʦ ʉʧʘʩʘ, ʠʟʚʝʩʪʥʦʛʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɿʘʠʢʦʥʦʩʧʘʩʩʢʦʛʦè (ʧʦ ʤʝʩʪʫ 
ʝʛʦ ʥʘʭʦʞʜʝʥʠʷ ï çʟʘ ʠʢʦʥʥʳʤ ʨʷʜʦʤè). ɺ 1687 ʪʫʜʘ ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʙʨʘʪʴʷ ʃʠʭʫʜʳ ʩʦ ʩʚʦʠʤʠ ʫʯʝʥʠ-
ʢʘʤʠ. ʕʪʦʪ ʛʦʜ ʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʛʦʜʦʤ ʦʪʢʨʳʪʠʷ ɸʢʘʜʝʤʠʠ. 

ʇʝʨʚʳʤʠ ʫʯʠʪʝʣʷʤʠ ʩʪʘʣʠ ʛʨʝʯʝʩʢʠʝ ʤʦʥʘʭʠ ï ʙʨʘʪʴʷ ʉʦʬʨʦʥʠʡ ʠ ʀʦʘʥʠʢʠʡ ʃʠʭʫʜʳ, ʧʨʠʙʳʚʰʠʝ 
ʚ ʄʦʩʢʚʫ ʩ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʡ ʛʨʘʤʦʪʦʡ ʦʪ ɺʦʩʪʦʯʥʳʭ ʇʘʪʨʠʘʨʭʦʚ. ʆʙʣʘʜʘʚʰʠʝ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʤʠ 
ʟʥʘʥʠʷʤʠ, ʜʦʢʪʦʨʘ ʂʦʪʪʦʥʠʘʥʩʢʦʡ ɸʢʘʜʝʤʠʠ ʚ ʇʘʜʫʝ, ʧʨʦʧʦʚʝʜʥʠʢʠ ʠ ʤʳʩʣʠʪʝʣʠ, ʦʥʠ ʧʨʠʣʦʞʠʣʠ ʚʩʝ 

ʩʚʦʠ ʩʠʣʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʚʦʛʦ ʥʘ ʈʫʩʠ ʚʳʩʰʝʛʦ ɼʫʭʦʚʥʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ [3]. ʀʭ ʧʨʠʛʣʘʰʝʥʠʝ 
ʪʘʢʞʝ ʙʳʣʦ ʢʦʤʧʨʦʤʠʩʩʦʤ ʤʝʞʜʫ ʛʨʫʧʧʠʨʦʚʢʘʤʠ çʣʘʪʠʥʩʪʚʫʶʱʠʭè ʠ çʛʨʝʢʦʬʠʣʦʚè. ʇʨʦʧʦʚʝʜʥʠʢʠ ʠ 
ʤʳʩʣʠʪʝʣʠ, ʦʥʠ ʩʥʘʯʘʣʘ ʦʙʫʯʘʣʠ ʛʨʝʯʝʩʢʦʤʫ ʷʟʳʢʫ, ʟʘʪʝʤ ʚʚʝʜʷ ʚ ʩʚʦʶ ʧʨʦʛʨʘʤʤʫ ʠ ʨʠʪʦʨʠʢʫ. ʅʦ, ʥʝ 
ʦʧʨʘʚʜʘʚ ʥʘʜʝʞʜ çʛʨʝʢʦʬʠʣʦʚè. 

ɺ ʥʘʯʘʣʝ 1690-ʭ ʛʦʜʦʚ ʙʨʘʪʴʝʚ ʃʠʭʫʜʦʚ ʦʢʣʝʚʝʪʘʣʠ, ʘ ʚ 1694 ʛʦʜʫ ʙʨʘʪʴʷ ʙʳʣʠ ʦʪʩʪʨʘʥʝʥʳ ʦʪ 
ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʫʯʠʣʠʱʝ. ʇʦʩʣʝ ʠʭ ʫʜʘʣʝʥʠʷ ʥʘʯʘʣʩʷ ʫʧʘʜʦʢ ɸʢʘʜʝʤʠʠ, ʦʜʥʘʢʦ ʦʙʫʯʝʥʠʝ ʟʜʝʩʴ ʥʝ ʧʨʝ-
ʢʨʘʪʠʣʦʩʴ. ʇʦ ʙʣʘʛʦʩʣʦʚʝʥʠʶ ʇʘʪʨʠʘʨʭʘ ʤʝʩʪʘ ʥʘʩʪʘʚʥʠʢʦʚ ʟʘʥʷʣʠ ʫʯʝʥʠʢʠ ʃʠʭʫʜʦʚ - ʅʠʢʦʣʘʡ ʉʝʤʝ-
ʥʦʚ ʠ ʌʝʜʦʨ ʇʦʣʠʢʘʨʧʦʚ, ʢʦʪʦʨʳʝ ʧʷʪʴ ʩ ʧʦʣʦʚʠʥʦʡ ʣʝʪ, ʜʦ 1699 ʛʦʜʘ ʧʨʝʧʦʜʘʚʘʣʠ ʛʨʘʤʤʘʪʠʢʫ, ʧʠʠʪʠ-

ʢʫ ʠ ʨʠʪʦʨʠʢʫ ʥʘ ʛʨʝʯʝʩʢʦʤ ʷʟʳʢʝ [1, ʩ. 78]. ʌʠʣʦʩʦʬʠʷ ʠ ʙʦʛʦʩʣʦʚʠʝ ʥʝ ʧʨʝʧʦʜʘʚʘʣʠʩʴ, ʪʘʢ ʢʘʢ ʉʝʤʝ-
ʥʦʚ ʠ ʇʦʣʠʢʘʨʧʦʚ ʩʘʤʠ ʥʝ ʫʩʧʝʣʠ ʠʭ ʧʨʦʩʣʫʰʘʪʴ. 

ʅʘʯʘʣʦ XVIII ʩʪʦʣʝʪʠʷ ï ʚʨʝʤʷ ʧʝʪʨʦʚʩʢʠʭ ʨʝʬʦʨʤ ï ʦʟʥʘʤʝʥʦʚʘʣʦ ʥʦʚʳʡ ʵʪʘʧ ʚ ʞʠʟʥʠ ɸʢʘʜʝ-
ʤʠʠ: ʚʦʟʨʦʩʣʦ ʯʠʩʣʦ ʫʯʘʱʠʭʩʷ (ʩʦ 150 ʜʦ 600) ʠ ʠʭ ʥʘʩʪʘʚʥʠʢʦʚ, ʫʚʝʣʠʯʠʣʘʩʴ ʙʠʙʣʠʦʪʝʢʘ. ɺ 1701 ʇʝʪʨ 
I ʧʨʠʜʘʣ ʰʢʦʣʝ ʩʪʘʪʫʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ. ʉ 1721 ʛʦʜʘ ʚ ʥʝʡ ʩʪʘʣʠ ʦʙʫʯʘʪʴʩʷ ʠʥʦʩʪʨʘʥʮʳ, ʢʦ-

ʪʦʨʳʝ ʙʳʣʠ ʧʨʠʨʘʚʥʝʥʳ ʢ ʨʫʩʩʢʠʤ ʫʯʘʱʠʤʩʷ [2].  
ʅʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʯʝʪʚʝʨʪʠ XVIII ʚ. ʚ ɸʢʘʜʝʤʠʠ ʫʩʠʣʠʣʩʷ ʙʦʛʦʩʣʦʚʩʢʠʡ ʫʢʣʦʥ, ʘ ʩ ʦʪʢʨʳʪʠʝʤ 

ʚ 1755 ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʚʦʚʩʝ ʩʪʘʣʘ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʙʦʛʦʩʣʦʚʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ. 
ɸʢʘʜʝʤʠʷ ʦʢʘʟʘʣʘ ʛʣʫʙʦʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʶ ʜʫʭʦʚʥʫʶ ʠ ʢʫʣʴʪʫʨʥʫʶ ʞʠʟʥʴ ʈʦʩʩʠʠ ʪʦʛʦ ʚʨʝ-

ʤʝʥʠ. ʋʞʝ ʧʝʨʚʳʝ ʝʝ ʚʳʧʫʩʢʥʠʢʠ ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʜʫʭʦʚʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ. 
ɺ ɸʢʘʜʝʤʠʠ ʧʦʣʫʯʠʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʤʥʦʛʠʝ ʚʠʜʥʳʝ ʜʝʷʪʝʣʠ ʨʫʩʩʢʦʡ ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ. ʊʘʢ ʚ 1731 

ʛʦʜʫ ʚ ʉʣʘʚʷʥʦ-ʛʨʝʢʦ-ʣʘʪʠʥʩʢʫʶ ʘʢʘʜʝʤʠʶ ʧʦʩʪʫʧʠʣ ʫʯʠʪʴʩʷ ʚʝʣʠʢʠʡ ʫʯʝʥʳʡ-ɻ ʥʮʠʢʣʦʧʝʜʠʩʪ ʄʠʭʘʠʣ ɺʘ-

ʩʠʣʴʝʚʠʯ ʃʦʤʦʥʦʩʦʚ [3]. ʆʥ ʚʦʰʸʣ ʚ ʥʘʫʢʫ ʢʘʢ ʧʝʨʚʳʡ ʭʠʤʠʢ, ʢʦʪʦʨʳʡ ʜʘʣ ʬʠʟʠʯʝʩʢʦʡ ʭʠʤʠʠ ʦʧʨʝʜʝʣʝ-
ʥʠʝ ʚʝʩʴʤʘ ʙʣʠʟʢʦʝ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʠ ʧʨʝʜʥʘʯʝʨʪʘʣ ʦʙʰʠʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ; ʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʪʝʧʣʘ ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʚʦʩʭʠʪʠʣʘ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʝ ʦ ʩʪʨʦʝʥʠʠ ʤʘʪʝʨʠʠ, ð ʤʥʦʛʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʘʢʦʥʳ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʦʜʥʦ ʠʟ ʥʘʯʘʣ ʪʝʨʤʦʜʠ-
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ʥʘʤʠʢʠ; ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ʥʘʫʢʠ ʦ ʩʪʝʢʣʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥ ʷʚʣʷʣʩʷ ʘʚʪʦʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʫʩʩʢʦʡ ʠʩʪʦʨʠʠ, 
ʛʨʘʤʤʘʪʠʢʝ ʠ ʜʨʫʛʠʤ ʩʬʝʨʘʤ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʟʥʘʥʠʷ. ʆʪʢʨʳʣ ʥʘʣʠʯʠʝ ʘʪʤʦʩʬʝʨʳ ʫ ʧʣʘʥʝʪʳ ɺʝʥʝʨʘ. ɼʝʡ-
ʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʭʫʜʦʞʝʩʪʚ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʄɻʋ). ʄ.ɺ. 
ʃʦʤʦʥʦʩʦʚ ̫ ʚʣʷʣʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʚ 1755 ʛ., ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʥʘʟʚʘʥʥʦʛʦ ʚ ʝʛʦ ʯʝʩʪʴ. 

ɺ ʟʥʘʢ ʚʳʩʦʢʦʡ ʦʮʝʥʢʠ ʨʦʣʠ ʉʣʘʚʷʥʦ-ʛʨʝʢʦ-ʣʘʪʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘ-
ʟʦʚʘʥʠʷ 31 ʤʘʷ 2007 ʛʦʜʘ ʚ ʄʦʩʢʚʝ, ʚ ʂʠʪʘʡ-ʛʦʨʦʜʝ, ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʧʘʤʷʪʥʠʢ ʦʩʥʦʚʘʪʝʣʷʤ ʘʢʘʜʝʤʠʠ, 
ʙʨʘʪʴʷʤ ʃʠʭʫʜʘʤ, ʧʦʜʘʨʝʥʥʳʡ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ɻʨʝʮʠʠ. ʆʜʥʘʢʦ ʟʥʘʯʝʥʠʝ ʉʣʘʚʷʥʦ-ʛʨʝʢʦ-ʣʘʪʠʥʩʢʦʡ 
ʘʢʘʜʝʤʠʠ ʥʝ ʩʦʩʪʦʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʥʘʫʯʥʦʡ ʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʘ ʧʨʦʯʥʦ ʚʦʰʣʘ ʚ ʠʩʪʦʨʠʶ 
ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʈʦʩʩʠʠ, ʥʦ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʚʢʣʘʜʫ ʚ 
ʨʦʩʩʠʡʩʢʫʶ ʢʫʣʴʪʫʨʫ ʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʩʪʨʘʥʳ. 

ʉʣʘʚʷʥʦ-ɻʨʝʢʦ-ʃʘʪʠʥʩʢʘʷ ɸʢʘʜʝʤʠʷ ʧʨʝʢʨʘʩʥʦ ʩʧʨʘʚʠʣʘʩʴ ʩ ʟʘʜʘʯʝʡ ʚʳʩʰʝʡ ʰʢʦʣʳ, ʚʦʩʧʠʪʘʣʘ 
ʤʥʦʞʝʩʪʚʦ ʜʦʩʪʦʡʥʳʭ ʛʨʘʞʜʘʥ ʠ ʚʝʨʥʳʭ ʩʳʥʦʚ ʦʪʝʯʝʩʪʚʘ, ʟʘʣʦʞʠʣʘ ʬʫʥʜʘʤʝʥʪ ʩʦʙʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ 
ʰʢʦʣʳ, ʧʦʩʣʫʞʠʣʘ ʨʘʟʚʠʪʠʶ ʠ ʩʪʘʥʦʚʣʝʥʠʶ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʩʝʡ ʈʦʩʩʠʠ, ʩʳʛʨʘʚ ʥʝ ʧʦʩʣʝʜʥʶʶ 
ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʠ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.  
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʦʧʷʪʴ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʡ ʥʘʫʢʠ. ʇʨʠ ʵʪʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʥʘʫʢʘ ʚʩʝʛʜʘ ʛʦʨʜʠʣʘʩʴ ʩʚʦʝʡ ʩʣʘʚʥʦʡ 
ʠʩʪʦʨʠʝʡ, ʚ ʢʦʪʦʨʦʡ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʣʠ ʚʳʜʘʶʱʠʝʩʷ ʫʯʸʥʳʝ. ʆʥʠ ʧʨʦʩʣʘʚʣʷʣʠ ʈʦʩʩʠʶ ʥʘ ʤʝʞʜʫ-
ʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʣʝʷʜʳ ʛʝʥʠʝʚ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʟʘʥʠʤʘʝʪ ʧʝʨʚʳʡ ʦʪʝʯʝʩʪʚʝʥ-
ʥʳʡ ʅʦʙʝʣʝʚʩʢʠʡ ʣʘʫʨʝʘʪ - ʀ.ʇ. ʇʘʚʣʦʚ.  

ɺ ʩʝʥʪʷʙʨʝ 2019 ʛ. ʠʩʧʦʣʥʠʪʩʷ 170 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʚʝʣʠʢʦʛʦ ʨʫʩʩʢʦʛʦ ʬʠʟʠʦʣʦʛʘ, ʘʢʘʜʝʤʠʢʘ 
ʀʚʘʥʘ ʇʝʪʨʦʚʠʯʘ ʇʘʚʣʦʚʘ.  

ɼʦ ʩʠʭ ʧʦʨ ʀ.ʇ. ʇʘʚʣʦʚ ʦʩʪʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʅʦʙʝʣʝʚʩʢʠʤ ʣʘʫʨʝʘʪʦʤ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʠ 
ʩʤʝʞʥʳʭ ʩ ʥʝʡ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʷ, ʦʪʤʝʯʝʥʥʳʤ ʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʈʦʩʩʠʠ. 

ɺʝʣʠʢʠ ʝʛʦ ʟʘʩʣʫʛʠ ʚ ʨʘʟʚʠʪʠʠ ʯʘʩʪʥʳʭ ʨʘʟʜʝʣʦʚ ʬʠʟʠʦʣʦʛʠʠ, ʦʩʦʙʝʥʥʦ ʬʠʟʠʦʣʦʛʠʠ ʧʠʱʝʚʘʨʝ-
ʥʠʷ. ʈʘʙʦʪʳ ʀ.ʇ. ʇʘʚʣʦʚʘ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʧʠʱʝʚʘʨʝʥʠʷ ʟʘʚʝʨʰʘʣʠ ʮʠʢʣ ʨʘʙʦʪ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʥʘʯʘʪʳʡ 

ʂ. ɹʝʨʥʘʨʦʤ, ʄ. ʐʘʬʝʨʦʤ ʠ ʈ. ɻʝʡʜʝʥʛʘʡʤʦʤ [1, ʩ. 58]. ʕʪʠ ʧʘʚʣʦʚʩʢʠʝ ʨʘʙʦʪʳ ʩʪʘʣʠ ʬʫʥʜʘʤʝʥʪʦʤ 
ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʤʝʭʘʥʠʟʤʘʭ ʠʭ ʨʝʛʫʣʷʮʠʠ ʠ ʥʘʨʫ-
ʰʝʥʠʡ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ. ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʇʘʚʣʦʚʘ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ 
ʣʝʯʝʥʠʷ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ ʩʠʩʪʝʤʳ ʧʠʱʝʚʘʨʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ ʞʝʣʫʜʢʘ ʛʠʧʝʨʘʮʠʜ-
ʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʧʦʩʨʝʜʩʪʚʦʤ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʚʝʪʚʣʝʥʠʡ ʙʣʫʞ-
ʜʘʶʱʝʛʦ ʥʝʨʚʘ).  
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ɸ ʪʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʳʤ ʙʳʣʦ ʦʪʢʨʳʪʠʝ ʠʤ ʫʩʣʦʚʥʦʛʦ ʨʝʬʣʝʢʩʘ ʦʙʲʝʢʪʠʚʠʟʠʨʦʚʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 
ʠʟʫʯʝʥʠʷ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʧʦʚʝʜʝʥʠʷ. ʇʘʚʣʦʚ ʚʧʝʨʚʳʝ ʚʩʢʨʳʣ ʦʩʥʦʚʥʳʝ ʤʝ-
ʭʘʥʠʟʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢʩʦʚ, ʦʙʦʩʥʦʚʘʣ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 
ʥʝʚʨʦʟʦʚ, ʨʘʟʨʘʙʦʪʘʣ ʢʦʨʢʦʚʫʶ ʪʝʦʨʠʶ ʛʠʧʥʦʟʘ, ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ʫʯʝʥʠʷ ʦ ʜʚʫʭ ʩʠʛʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʚ 
ʦʨʛʘʥʠʟʤʝ, ʜʦʢʘʟʘʣ ʨʦʣʴ ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʩʪʦʱʝʥʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʬʫʥʢʮʠʡ ʠ ʟʥʘʯʝʥʠʝ ʪʦʨ-
ʤʦʞʝʥʠʷ ʢʘʢ ʦʭʨʘʥʠʪʝʣʴʥʦʛʦ ʬʘʢʪʦʨʘ. 

ʀʚʘʥ ʇʝʪʨʦʚʠʯ ʇʘʚʣʦʚ (14.09.1849 ï 27.02.1936) ï ʩʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʨʦʩʩʠʡʩʢʠʡ ʬʠʟʠʦʣʦʛ, ʦʩʥʦ-
ʚʦʧʦʣʦʞʥʠʢ ʫʯʝʥʠʷ ʦ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʢʘʜʝʤʠʢ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʉʉʉʈ, ʣʘʫʨʝʘʪ ʅʦʙʝ-
ʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʤʝʜʠʮʠʥʝ. 

ɹʫʜʫʱʠʡ ʫʯʝʥʳʡ ʨʦʜʠʣʩʷ ʚ ʦʙʳʯʥʦʡ ʢʨʝʩʪʴʷʥʩʢʦʡ ʩʝʤʴʝ. ɽʛʦ ʦʪʝʮ ʇʝʪʨ ɼʤʠʪʨʠʝʚʠʯ ʇʘʚʣʦʚ 
ʩʣʫʞʠʣ ʩʚʷʱʝʥʥʠʢʦʤ ʚ ʦʜʥʦʤ ʠʟ ʧʨʠʭʦʜʦʚ ʈʷʟʘʥʩʢʦʡ ʛʫʙʝʨʥʠʠ. ʄʘʪʴ, ɺʘʨʚʘʨʘ ʀʚʘʥʦʚʥʘ, ʪʘʢ ʞʝ ʙʳʣʘ 
ʨʦʜʦʤ ʠʟ ʩʝʤʴʠ ʩʚʷʱʝʥʥʠʢʘ. 

ʇʨʠʤʝʨʥʦ ʚ ʚʦʩʝʤʴ ʣʝʪ ʀʚʘʥ ʩʪʘʣ ʫʯʠʪʴʩʷ ʛʨʘʤʦʪʝ ʠ ʩ ʦʧʦʟʜʘʥʠʝʤ, ʚʳʟʚʘʥʥʳʤ ʪʨʘʚʤʦʡ, ʧʦʩʪʫ-
ʧʠʣ ʚ ʰʢʦʣʫ. ɺ 1864-ʦʤ ʛʦʜʫ ʦʥ ʫʩʧʝʰʥʦ ʦʢʦʥʯʠʣ ʈʷʟʘʥʩʢʦʝ ʜʫʭʦʚʥʦʝ ʫʯʠʣʠʱʝ, ʢʫʜʘ ʧʦʩʪʫʧʠʣ ʧʦ 
ʥʘʩʪʦʷʥʠʶ ʦʪʮʘ ʠ ʙʳʣ ʩʨʘʟʫ ʞʝ ʧʨʠʥʷʪ ʚ ʜʫʭʦʚʥʫʶ ʩʝʤʠʥʘʨʠʶ. ʆ ʩʚʦʝʤ ʦʪʥʦʰʝʥʠʠ ʩ ɹʦʛʦʤ ʦʥ ʧʦʪʦʤ 
ʚʩʧʦʤʠʥʘʣ: çʗé ʩʘʤ ʨʘʮʠʦʥʘʣʠʩʪ ʜʦ ʤʦʟʛʘ ʢʦʩʪʝʡ ʠ ʩ ʨʝʣʠʛʠʝʡ ʧʦʢʦʥʯʠʣé ʗ ʚʝʜʴ ʩʳʥ ʩʚʷʱʝʥʥʠʢʘ, 
ʚʳʨʦʩ ʚ ʨʝʣʠʛʠʦʟʥʦʡ ʩʨʝʜʝ, ʦʜʥʘʢʦ, ʢʦʛʜʘ ʷ ʚ 15-16 ʣʝʪ ʩʪʘʣ ʯʠʪʘʪʴ ʨʘʟʥʳʝ ʢʥʠʛʠ ʠ ʚʩʪʨʝʪʠʣʩʷ ʩ ʵʪʠʤ 
ʚʦʧʨʦʩʦʤ, ʷ ʧʝʨʝʜʝʣʘʣʩʷ ʠ ʤʥʝ ʵʪʦ ʙʳʣʦ ʣʝʛʢʦé ʏʝʣʦʚʝʢ ʩʘʤ ʜʦʣʞʝʥ ʚʳʙʨʦʩʠʪʴ ʤʳʩʣʴ ʦ ɹʦʛʝè. ɿʜʝʩʴ 
ʦʥ ʧʦʢʘʟʘʣ ʩʝʙʷ ʦʯʝʥʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ ʫʯʝʥʠʢʦʤ, ʩʪʘʚ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ. ʆʥ ʜʘʞʝ ʜʘ-
ʚʘʣ ʯʘʩʪʥʳʝ ʫʨʦʢʠ, ʧʦʣʫʯʠʚ ʨʝʧʫʪʘʮʠʶ ʭʦʨʦʰʝʛʦ ʨʝʧʝʪʠʪʦʨʘ.  

ʆʜʥʘʢʦ ʝʤʫ ʙʳʣʘ ʫʛʦʪʦʚʘʥʘ ʠʥʘʷ ʩʫʜʴʙʘ. ɺ ʦʙʰʠʨʥʦʡ ʦʪʮʦʚʩʢʦʡ ʙʠʙʣʠʦʪʝʢʝ ʦʜʥʘʞʜʳ ʦʥ ʥʘʰʝʣ 
ʢʥʠʛʫ ɻ.ɻ. ʃʝʚʠ çʌʠʟʠʦʣʦʛʠʷ ʦʙʳʜʝʥʥʦʡ ʞʠʟʥʠè ʩ ʢʨʘʩʦʯʥʳʤʠ ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʧʦʨʘʟʠʚʰʠʤʠ ʝʛʦ ʚʦʦʙ-
ʨʘʞʝʥʠʝ. ɽʱʝ ʦʜʥʦ ʩʠʣʴʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʀʚʘʥʘ ʇʝʪʨʦʚʠʯʘ ʚ ʶʥʦʰʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ʧʨʦʠʟʚʝʣʘ ʢʥʠʛʘ, 
ʦ ʢʦʪʦʨʦʡ ʦʥ ʧʦʪʦʤ ʚʩʶ ʞʠʟʥʴ ʚʩʧʦʤʠʥʘʣ ʩ ʙʣʘʛʦʜʘʨʥʦʩʪʴʶ. ʕʪʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʮʘ ʨʫʩʩʢʦʡ ʬʠ-

ʟʠʦʣʦʛʠʠ ʀʚʘʥʘ ʄʠʭʘʡʣʦʚʠʯʘ ʉʝʯʝʥʦʚʘ çʈʝʬʣʝʢʩʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘè [3, ʩ. 32]. ʇʦʞʘʣʫʡ, ʥʝ ʙʫʜʝʪ 
ʧʨʝʫʚʝʣʠʯʝʥʠʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʤʘ ʵʪʦʡ ʢʥʠʛʠ ʩʪʘʣʘ ʤʦʪʠʚʘʮʠʝʡ ʜʣʷ ʚʩʝʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʇʘʚʣʦʚʘ. ɺʦ ʤʥʦʛʦʤ ʠʤʝʥʥʦ ʵʪʘ ʥʦʚʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ, ʚ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʚ ʪʦ ʚʨʝʤʷ ʥʘʫʢʝ, 
ʟʘʩʪʘʚʠʣʘ ʝʛʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʦʜʦʣʞʝʥʠʷ ʜʫʭʦʚʥʦʡ ʢʘʨʴʝʨʳ. 

ɺ 1869 ʛ. ʦʥ ʫʰʝʣ ʠʟ ʩʝʤʠʥʘʨʠʠ ʠ ʧʦʩʪʫʧʠʣ ʩʥʘʯʘʣʘ ʥʘ ʶʨʠʜʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʘ ʟʘʪʝʤ ʧʝʨʝʚʝʣ-
ʩʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝ-
ʪʘ. ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʦʙʫʯʝʥʠʷ ʀʚʘʥ ʇʝʪʨʦʚʠʯ ʧʨʠʚʣʝʢ ʚʥʠʤʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʚʦʠ ʞʠ-
ʚʳʤ ʠ ʧʳʪʣʠʚʳʤ ʫʤʦʤ. ʅʘ ʚʪʦʨʦʤ ʢʫʨʩʝ ʝʤʫ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ ʦʙʳʯʥʘʷ ʩʪʠʧʝʥʜʠʷ, ʘ ʥʘ ʪʨʝʪʴʝʤ ï ʠʤʧʝ-
ʨʘʪʦʨʩʢʘʷ. ɿʜʝʩʴ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʟʚʝʩʪʥʦʛʦ ʨʫʩʩʢʦʛʦ ʬʠʟʠʦʣʦʛʘ ʧʨʦʬʝʩʩʦʨʘ ʀ.ʌ. ʎʠʦʥʘ, ʦʥ ʥʘʚʩʝʛʜʘ 
ʩʚʷʟʘʣ ʩʚʦʶ ʞʠʟʥʴ ʩ ʬʠʟʠʦʣʦʛʠʝʡ.  

ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʤʦʣʦʜʦʛʦ ʩʪʫʜʝʥʪʘ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʥʝʨʚʦʚ 
ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʦʚʤʝʩʪʥʦ ʩ ɸʬʘʥʘʩʴʝʚʳʤ. ɿʘ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʥ ʧʦʣʫʯʠʣ ʟʦ-
ʣʦʪʫʶ ʤʝʜʘʣʴ ʩʦʚʝʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʀ.ʇ. ʇʘʚʣʦʚ ʨʝʰʠʣ ʧʦʧʦʣʥʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʧʦ ʬʠʟʠʦʣʦʛʠʠ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʘʪʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʦʥ ʚ 1874 ʛ. ʧʦʩʪʫʧʠʣ ʚ ʄʝʜʠʢʦ-

ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʘʢʘʜʝʤʠʶ [2, ʩ. 141]. ɹʣʝʩʪʷʱʝ ʦʢʦʥʯʠʚ ʝʸ, ʇʘʚʣʦʚ ʧʦʣʫʯʠʣ ʜʚʫʭʛʦʜʠʯʥʫʶ ʟʘʛʨʘʥʠʯʥʫʶ 
ʢʦʤʘʥʜʠʨʦʚʢʫ. ʇʦ ʧʨʠʝʟʜʝ ʠʟ-ʟʘ ʛʨʘʥʠʮʳ ʦʥ ʮʝʣʠʢʦʤ ʦʪʜʘʣ ʩʝʙʷ ʥʘʫʢʝ. 

ɺʩʝ ʨʘʙʦʪʳ ʧʦ ʬʠʟʠʦʣʦʛʠʠ, ʧʨʦʚʝʜʸʥʥʳʝ ʀ.ʇ. ʇʘʚʣʦʚʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʯʪʠ 65 ʣʝʪ, ʚ ʦʩʥʦʚ-
ʥʦʤ ʛʨʫʧʧʠʨʫʶʪʩʷ ʦʢʦʣʦ ʪʨʸʭ ʨʘʟʜʝʣʦʚ ʬʠʟʠʦʣʦʛʠʠ: ʬʠʟʠʦʣʦʛʠʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʬʠʟʠʦʣʦʛʠʠ ʧʠʱʝ-
ʚʘʨʝʥʠʷ ʠ ʬʠʟʠʦʣʦʛʠʠ ʤʦʟʛʘ. ʇʘʚʣʦʚ ʚʚʝʣ ʚ ʧʨʘʢʪʠʢʫ ʭʨʦʥʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʫʯʘʪʴ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʉ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢ-
ʩʦʚ ʦʥ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʞʘʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦ-
ʜʷʱʠʝ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʇʘʚʣʦʚʘ ʬʠʟʠʦʣʦʛʠʠ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʢʘ-
ʟʘʣʠ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʬʠʟʠʦʣʦʛʠʠ, ʧʩʠʭʦʣʦʛʠʠ ʠ ʧʝʜʘʛʦʛʠʢʠ. 

ɺ 1884 ʛʦʜʫ ʦʥ ʦʪʧʨʘʚʠʣʩʷ ʚ ɻʝʨʤʘʥʠʶ, ʛʜʝ ʨʘʙʦʪʘʣ ʚʤʝʩʪʝ ʩ ʈ. ɻʝʡʜʝʥʛʘʡʥʦʤ ʠ ʂ. ʃʶʜʚʠʛʦʤ [1, 

ʩ. 76]. ʂʘʢ ʟʘʪʝʤ ʦʪʤʝʯʘʣ ʚ ʩʚʦʝʡ ʘʚʪʦʙʠʦʛʨʘʬʠʠ ʩʘʤ ʫʯʝʥʳʡ, ʝʛʦ ʨʘʙʦʪʘ ʚʤʝʩʪʝ ʩ ʵʪʠʤʠ ʚʳʜʘʶʱʠʤʠ-



72 ǧǬǬǭǡǟǵǧǭǬǬǺǤ ǮǯǭǵǤǰǰǺ ǡ ǬǟǲǩǤ ǧ ǭǠǯǟǦǭǡǟǬǧǧ 

 

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

ʩʷ ʬʠʟʠʦʣʦʛʘʤʠ ʤʥʦʛʦʝ ʝʤʫ ʜʘʣʘ ʚ ʧʣʘʥʝ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʷ. 
ʇʦ ʚʦʟʚʨʘʱʝʥʠʠ ʥʘ ʈʦʜʠʥʫ, ʇʘʚʣʦʚ ʨʘʙʦʪʘʣ ʚ ʢʣʠʥʠʢʝ ʫ ʉʝʨʛʝʷ ɹʦʪʢʠʥʘ. ɺ ʝʛʦ ʢʣʠʥʠʢʝ ʦʥ ʧʦʣʫ-

ʯʠʣ ʤʝʜʠʮʠʥʩʢʫʶ ʩʪʝʧʝʥʴ ʠ ʟʘʚʝʜʦʚʘʣ ʬʘʢʪʠʯʝʩʢʠ ʚʩʝʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʦʡ ʢʘʢ ʧʦ ʬʠʟʠʦʣʦʛʠʠ, ʪʘʢ ʠ ʧʦ 
ʬʘʨʤʘʢʦʣʦʛʠʠ. ʀ ʠʤʝʥʥʦ ʪʘʤ ʚ 1879 ʛʦʜʫ ʥʘʯʘʣʠʩʴ ʨʘʙʦʪʳ ʇʘʚʣʦʚʘ ʧʦ ʧʠʱʝʚʘʨʝʥʠʶ. ʆʥʠ ʧʨʦʜʦʣʞʘ-
ʣʠʩʴ ʧʦʯʪʠ ʯʝʪʚʝʨʪʴ ʚʝʢʘ, ʩ ʥʝʙʦʣʴʰʠʤʠ ʧʝʨʝʨʳʚʘʤʠ ʥʘ ʨʘʙʦʪʳ ʧʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʶ. ʇʦʯʪʠ ʜʝʩʷʪʴ ʣʝʪ 
ʇʘʚʣʦʚ ʫʯʠʣʩʷ ʜʝʣʘʪʴ ʞʝʣʫʜʦʯʥʫʶ ʬʠʩʪʫʣʫ ð ʦʪʚʝʨʩʪʠʝ ʚ ʞʝʣʫʜʢʝ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ 
ʤʦʛ ʧʦʣʫʯʘʪʴ ʧʦʩʪʦʷʥʥʳʡ ʜʦʩʪʫʧ ʢ ʞʝʣʫʜʢʫ ʧʦʜʦʧʳʪʥʦʛʦ ʞʠʚʦʪʥʦʛʦ. ʉʜʝʣʘʪʴ ʪʘʢʫʶ ʦʧʝʨʘʮʠʶ ʙʳʣʦ 
ʦʯʝʥʴ ʪʨʫʜʥʦ, ʚʝʜʴ ʞʝʣʫʜʦʯʥʳʡ ʩʦʢ, ʩʨʘʟʫ ʞʝ ʠʟʣʠʚʘʚʰʠʡʩʷ ʯʝʨʝʟ ʨʘʟʨʝʟ, ʨʘʟʲʝʜʘʣ ʨʘʥʫ ʠ ʧʝʨʝʚʘʨʠ-
ʚʘʣ ʠ ʙʨʶʰʥʫʶ ʩʪʝʥʢʫ, ʠ ʢʠʰʝʯʥʠʢ. ʇʘʚʣʦʚ ʥʘʫʯʠʣʩʷ ʩʰʠʚʘʪʴ ʢʦʞʫ ʠ ʩʣʠʟʠʩʪʫʶ, ʦʢʘʥʪʦʚʳʚʘʪʴ ʬʠʩʪʫʣʫ 
ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʪʨʫʙʢʦʡ ʠ ʟʘʢʨʳʚʘʪʴ ʝʝ ʧʨʦʙʢʦʡ. 

ɻʣʘʚʥʦʝ, ʯʪʦ ʫʜʘʣʦʩʴ ʧʦʢʘʟʘʪʴ ʟʘ ʜʝʩʷʪʠʣʝʪʠʷ ʇʘʚʣʦʚʫ, ð ʵʪʦ ʧʦʣʥʦʮʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʢʘʢ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʙʦʪʘʝʪ ʚʩʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʘʶʪʩʷ ʩʣʶʥʥʳʝ 
ʠ ʜʫʦʜʝʥʘʣʴʥʳʝ ʞʝʣʝʟʳ, ʞʝʣʫʜʦʢ, ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ ʠ ʧʝʯʝʥʴ, ʢʘʢʠʝ ʬʝʨʤʝʥʪʳ ʦʥʠ ʜʦʙʘʚʣʷʶʪ ʢ 
ʧʠʱʝ, ʯʪʦ ʜʝʣʘʶʪ ʩ ʥʝʡ, ʢʘʢ ʨʘʩʱʝʧʣʷʶʪ ʙʝʣʢʠ, ʞʠʨʳ ʠ ʫʛʣʝʚʦʜʳ, ʢʘʢ ʵʪʦ ʚʩʝ ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʢʠʰʝʯʥʠ-
ʢʝ. ʌʘʢʪʠʯʝʩʢʠ ʦʥ ʧʦʣʥʦʩʪʴʶ ʩʦʟʜʘʣ ʬʠʟʠʦʣʦʛʠʶ ʧʠʱʝʚʘʨʝʥʠʷ. 

ʀʪʦʛ ʙʳʣ ʧʦʜʚʝʜʝʥ ʚ 1903 ʛʦʜʫ: ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʢʘʜʝʤʠʠ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʇʘʚʣʦʚ ʜʝʣʘʝʪ 

ʪʨʠʫʤʬʘʣʴʥʳʡ ʜʦʢʣʘʜ ʥʘ XIV ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʚ ʄʘʜʨʠʜʝ [2, ʩ. 101].  
ɺ 1904 ʛʦʜʫ ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʠ ʝʸ ʧʝʨʚʳʤ ʣʘʫʨʝʘʪʦʤ, 

ʟʘ ʩʚʦʠ ʨʘʙʦʪʳ ʧʦ ʧʠʱʝʚʘʨʝʥʠʶ, ʩʪʘʣ ʠʤʝʥʥʦ ʀ.ʇ. ʇʘʚʣʦʚ. ʋʯʝʥʠʝ ʇʘʚʣʦʚʘ ʦʙ ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢʩʘʭ 
ʷʚʠʣʦʩʴ ʣʦʛʠʯʝʩʢʠʤ ʟʘʚʝʨʰʝʥʠʝʤ ʚʩʝʭ ʪʝʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʦʜʝʣʘʣ ʧʦ 
ʢʨʦʚʦʦʙʨʘʱʝʥʠʶ ʠ ʧʠʱʝʚʘʨʝʥʠʶ. 
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Abstract: The author analyzes the process of creating an atomic project in the USSR in the 1940s. This im-
portant project was implemented in incredibly difficult conditions associated with the need to rebuild the coun-
try after the devastating great Patriotic war. 
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ɻʫʤʘʥʠʪʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʩʦʟʜʘʥʠʷ ʘʪʦʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ, ʥʘʧʠʩʘʥʦ ʥʝʤʘʣʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʨʝʜʝʣʴ-
ʥʦ ʘʢʪʫʘʣʴʥʦʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʦʙʳʤ ʟʥʘʯʝʥʠʝʤ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ï ʠ ʚ ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʦʤ, ʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ. ʄʦʱʥʦʩʪʴ ʘʪʦʤʥʦʛʦ ʦʨʫʞʠʷ, ʦʙʣʘʜʘʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 
ʠʟʙʨʘʥʥʳʝ ʩʪʨʘʥʳ, ʭʚʘʪʠʪ ʥʘ ʪʦ ʯʪʦ ʙʳ ʫʥʠʯʪʦʞʠʪʴ ɿʝʤʣʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʫʯʸʥʳʝ-ʛʫʤʘʥʠʪʘʨʠʠ ʩʪʘʚʷʪ 
ʚʦʧʨʦʩ ʦʙ ʫʨʦʚʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʷʜʝʨʥʳʭ ʜʝʨʞʘʚ ʟʘ ʩʦʭʨʘʥʥʦʩʪʴ ʥʘʰʝʡ ʧʣʘʥʝʪʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 
ʯʪʦ ʤʠʨ ʧʝʨʝʞʠʣ ʜʚʝ ʤʠʨʦʚʳʝ ʚʦʡʥʳ, ʢʦʪʦʨʳʝ ʫʥʝʩʣʠ ʦʢʦʣʦ 100 ʤʣʥ. ʞʠʟʥʝʡ, ʚʦʝʥʥʘʷ ʫʛʨʦʟʘ ʛʣʦʙʘʣʴ-
ʥʦʛʦ ʤʘʩʰʪʘʙʘ ʥʝ ʠʩʯʝʟʣʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʛʨʦʟʳ ʣʝʞʠʪ ʥʘ ʜʚʫʭ 
ʢʨʫʧʥʝʡʰʠʭ ʷʜʝʨʥʳʭ ʜʝʨʞʘʚʘʭ ï ʉʐɸ ʠ ʈʦʩʩʠʠ. ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʥʘʭʦ-
ʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʪʠʭʦʡ ʢʦʥʬʨʦʥʪʘʮʠʠ, ʦʪʯʘʩʪʠ ʥʘʧʦʤʠʥʘʶʱʝʡ ʨʝʘʣʠʠ çʭʦʣʦʜʥʦʡ ʚʦʡʥʳè. ʀʤʝʥʥʦ ʧʦ-
ʵʪʦʤʫ, ʩʝʛʦʜʥʷ ʦʯʝʥʴ ʚʘʞʥʦ ʥʝ ʟʘʙʳʚʘʪʴ ʦ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʘʪʦʤʥʦʛʦ ʦʨʫʞʠʷ, ʢʦʛʜʘ ʚʦ ʚʪʦʨʦʡ 
ʧʦʣʦʚʠʥʝ 1940-ʭ ʛʦʜʦʚ, ʩʥʘʯʘʣʘ ʚ ʉʐɸ, ʘ ʯʫʪʴ ʧʦʟʞʝ ʚ ʉʉʉʈ ʩʦʟʜʘʸʪʩʷ ʘʪʦʤʥʦʝ ʦʨʫʞʠʝ, ʘ ʧʨʦʪʠʚʦʩʪʦ-
ʷʥʠʝ ʜʚʫʭ ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʪʠʚʥʠʢʦʚ ʧʝʨʝʭʦʜʠʪ ʚ ʨʫʩʣʦ çʭʦʣʦʜʥʦʡ ʚʦʡʥʳè. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ 
ʧʨʝʜʧʨʠʤʝʤ ʧʦʧʳʪʢʫ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʘʪʦʤʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʉʉʉʈ ʚʦ ʚʪʦʨʦʡ 
ʧʦʣʦʚʠʥʝ 1940-ʭ ʛʦʜʦʚ.  

ɺ 1939 ʛʦʜʫ ʧʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʤʝʮʢʠʭ ʬʠʟʠʢʦʚ ʆʪʪʦ ɻʘʥʘ ʠ ʌʨʠʮʘ ʐʪʨʘʩʩʤʘʥʘ, ʦʪʢʨʳʚ-
ʰʠʭ ʨʘʩʧʘʜ ʷʜʝʨ ʫʨʘʥʘ-235 ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʥʝʡʪʨʦʥʘʤʠ, ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 
ʘʪʦʤʥʦʡ ʙʦʤʙʳ. ɺ ʘʚʛʫʩʪʝ 1939 ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ ʚ ʉʐɸ ʧʝʨʝʜʘʣ ʧʠʩʴʤʦ ʧʨʝʟʠʜʝʥʪʫ ʈʫʟʚʝʣʴʪʫ, ʠʥ-
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ʬʦʨʤʠʨʫʶʱʝʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʩʚʝʨʭʦʨʫʞʠʷ. ɺʩʢʦʨʝ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʙʦʪʘʭ, ʩʚʷʟʘʥʥʳʭ 
 

ɺ ʪʦ ʚʨʝʤʷ ʫ ʠʩʪʦʢʦʚ ʩʦʚʝʪʩʢʦʛʦ ʘʪʦʤʥʦʛʦ ʧʨʦʝʢʪʘ ʩʪʦʷʣ ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ, ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʦʩʦ-
ʟʥʘʚʰʠʡ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ. ʆʥ ʙʳʣ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʀʥʩʪʠʪʫʪʘ ʈʘʜʠʷ 

[3, ʩ. 76]. 
ɺ 1940 ʛʦʜʫ ɻ. ʌʣʸʨʦʚ ʠ ʂ. ʇʝʪʨʞʘʢ, ʨʘʙʦʪʘʚʰʠʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʀ. ɺ. ʂʫʨʯʘʪʦʚʘ ʚ ʃʝʥʠʥʛʨʘʜʝ, 

ʦʪʢʨʳʣʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ ʜʝʣʝʥʠʝ ʷʜʝʨ ʫʨʘʥʘ-238. ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʦʟʜʘʥʠʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʋʨʘ-
ʥʦʚʦʛʦ ʢʦʤʠʪʝʪʘ ʜʣʷ ʨʘʙʦʪʳ ʥʘʜ ʘʪʦʤʥʦʡ ʙʦʤʙʦʡ ʧʦʩʪʫʧʠʣʘ ʚ ʉʉʉʈ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ 1941 ʛʦʜʘ 
ʦʪ ɼʞʦʥʘ ʂʵʨʥʢʨʦʩʩʘ. ɺ ʥʘʯʘʣʝ 1942 ʛʦʜʘ ʥʝʩʢʦʣʴʢʦ ʧʠʩʝʤ ʀ.ɺ. ʉʪʘʣʠʥʫ ʦ ʪʦʤ, ʯʪʦ ʘʪʦʤʥʘʷ ʙʦʤʙʘ ʚʦʟ-
ʤʦʞʥʘ, ʥʘʧʠʩʘʣ ɻ. ʅ. ʌʣʸʨʦʚ, ʦʙʨʘʪʠʚʰʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʨʘʙʦʪʳ ʧʦ ʘʪʦʤʥʦʡ ʬʠʟʠʢʝ 
ʧʝʨʝʩʪʘʣʠ ʧʫʙʣʠʢʦʚʘʪʴʩʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ. ɺ ʪʝʯʝʥʠʝ 1942 ʛʦʜʘ ʤʥʦʛʦ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ ʦ ʨʘʙʦʪʝ ʧʦ ʩʦʟʜʘʥʠʶ ʘʪʦʤʥʦʡ ʙʦʤʙʝ ʧʦʩʪʫʧʠʣʦ ʠʟ ɸʥʛʣʠʠ ʦʪ ʂʣʘʫʩʘ ʌʫʢʩʘ ʠ ɼʞʦʥʘ ʂʵʨʥʢ-
ʨʦʩʩʘ, ʘ ʠʟ ʉʐɸ ʦʪ ɹʨʫʥʦ ʇʦʥʪʝʢʦʨʚʦ (ʚʩʝ ʵʪʠ ʠʥʬʦʨʤʘʪʦʨʳ ʙʳʣʠ ʫʙʝʞʜʸʥʥʳʤʠ ʢʦʤʤʫʥʠʩʪʘʤʠ). 

ɺ ʤʘʝ-ʠʶʥʝ 1942 ʛʦʜʘ ɹʝʨʠʷ ʧʨʝʜʩʪʘʚʠʣ ʜʦʢʣʘʜ ʀ.ɺ. ʉʪʘʣʠʥʫ ʦ ʜʘʥʥʳʭ ʨʘʟʚʝʜʢʠ ʧʦ ʘʪʦʤʥʦʡ 
ʙʦʤʙʝ, ʘ ʥʘʫʯʥʳʡ ʢʦʥʩʫʣʴʪʘʥʪ ɻʂʆ ʉʝʨʛʝʡ ʂʘʬʪʘʥʦʚ ʜʦʣʦʞʠʣ ʦ ʧʠʩʴʤʝ ʌʣʸʨʦʚʘ. ʇʦ ʚʦʩʧʦʤʠʥʘʥʠʷʤ 
ʂʘʬʪʘʥʦʚʘ ʉʪʘʣʠʥ, ʧʦʜʫʤʘʚ, ʩʢʘʟʘʣ: çʅʫʞʥʦ ʜʝʣʘʪʴè. 

ʇʦʩʣʝ ʵʪʠʭ ʩʣʦʚ 28 ʩʝʥʪʷʙʨʷ 1942 ʛʦʜʘ ʀ.ɺ. ʉʪʘʣʠʥ ʧʦʜʧʠʩʘʣ ʈʘʩʧʦʨʷʞʝʥʠʝ ɻʂʆ ˉ 2372 çʆʙ 
ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʫʨʘʥʫè (ʧʨʦʝʢʪ ʨʘʩʧʦʨʷʞʝʥʠʷ ʩʦʩʪʘʚʠʣ ɺ. ʄ. ʄʦʣʦʪʦʚ ʧʦ ʠʪʦʛʘʤ ʢʦʥʩʫʣʴʪʘʮʠʡ ʩ 
ʂʘʬʪʘʥʦʚʳʤ ʠ ʀʦʬʬʝ). 

11 ʬʝʚʨʘʣʷ 1943 ʛʦʜʘ ʀ.ɺ. ʉʪʘʣʠʥ ʧʦʜʧʠʩʘʣ ʨʝʰʝʥʠʝ ɻʂʆ ʦ ʧʨʦʛʨʘʤʤʝ ʨʘʙʦʪ ʜʣʷ ʩʦʟʜʘ-
ʥʠʷ ʘʪʦʤʥʦʡ ʙʦʤʙʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʄ. ʄʦʣʦʪʦʚʘ. ʅʘʫʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʙʦʪʘʤʠ ʙʳʣʦ ʚʦʟʣʦʞʝʥʦ 
ʥʘ ʀ.ɺ. ʂʫʨʯʘʪʦʚʘ. ʅʦ ʫʞʝ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ɻʂʆ ʉʉʉʈ ʦ ʣʘʙʦʨʘʪʦʨʠʠ ʀ.ɺ. ʂʫʨʯʘʪʦʚʘ, ʧʨʠʥʷʪʦʤ 3 ʜʝ-
ʢʘʙʨʷ 1944 ʛʦʜʘ, ʠʤʝʥʥʦ ʃ.ʇ. ɹʝʨʠʠ, ʘ ʥʝ ʄʦʣʦʪʦʚʫ, ʧʦʨʫʯʘʣʦʩʴ çʥʘʙʣʶʜʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝʤ ʨʘʙʦʪ 
ʧʦ ʫʨʘʥʫè, ʪʦ ʝʩʪʴ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ ʛʦʜ ʠ ʜʝʩʷʪʴ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʠʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʥʘʯʘʣʘ, ʢʦʪʦʨʦʝ 
ʙʳʣʦ ʟʘʪʨʫʜʥʝʥʦ ʚ ʫʩʣʦʚʠʷʭ ʚʦʡʥʳ. 

ʀ.ɺ. ʂʫʨʯʘʪʦʚ ʙʳʣ ʦʟʥʘʢʦʤʣʝʥ ʩ ʠʤʝʚʰʠʤʠʩʷ ʜʘʥʥʳʤʠ ʨʘʟʚʝʜʢʠ, ʠ ʜʘʣ ʠʤ ʚʝʩʴʤʘ ʚʳʩʦʢʫʶ ʦʮʝʥ-
ʢʫ. 10 ʤʘʨʪʘ 1943 ʛʦʜʘ ʧʨʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ ʙʳʣ ʩʦʟʜʘʥ ʩʝʢʨʝʪʥʳʡ ʀʥʩʪʠʪʫʪ ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ 
(çʃʘʙʦʨʘʪʦʨʠʷ ˉ 2è). ɼʦʩʪʫʧ ʢ ʨʘʟʚʝʜʜʘʥʥʳʤ ʧʦʣʫʯʠʣʠ ʪʘʢʞʝ ʀʦʬʬʝ, ɸʣʠʭʘʥʦʚ ʠ ʂʠʢʦʠʥ, ʘ ʧʦʟʞʝ ð
 ʃ. ɸʨʮʠʤʦʚʠʯ, ʖ. ʍʘʨʠʪʦʥ ʠ ʂ. ʑʝʣʢʠʥ. 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
Á ʂʫʨʯʘʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʣ ʩʦʟʜʘʥʠʝ ʫʨʘʥ-ʛʨʘʬʠʪʦʚʦʛʦ ʨʝʘʢʪʦʨʘ ʠ ʧʦʣʫʯʝʥʠʝ ʧʣʫʪʦʥʠ ̫
Á ɸʣʠʭʘʥʦʚ ʨʘʙʦʪʘʣ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʨʝʘʢʪʦʨʘ ʥʘ ʪʷʞʸʣʦʡ ʚʦʜʝ 
Á ʂʠʢʦʠʥ ʟʘʥʠʤʘʣʩʷ ʧʨʦʙʣʝʤʦʡ ʨʘʟʜʝʣʝʥʠʷ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ ʤʝʪʦʜʦʤ ʛʘʟʦʜʠʬʬʫʟʠʠ 
Á ɸʨʮʠʤʦʚʠʯ ʠʩʩʣʝʜʦʚʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʨʘʟʜʝʣʝ-

ʥʠʷ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ 

Á ʍʘʨʠʪʦʥ ʠ ʑʝʣʢʠʥ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʢʦʥʩʪʨʫʢʮʠʶ ʫʨʘʥʦʚʦʡ ʠ ʧʣʫʪʦʥʠʝʚʦʡ ʙʦʤʙʳ [1, ʩ. 132]. 
ʉ 1944 ʛʦʜʘ ʚʩʝ ʫʩʠʣʠʷ ʨʘʟʚʝʜʢʠ ʧʦ ʘʪʦʤʥʦʡ ʧʨʦʙʣʝʤʝ ʢʦʦʨʜʠʥʠʨʫʶʪʩʷ ʛʨʫʧʧʦʡ çʉè (ʩ ʩʝʥʪʷʙ-

ʨ ̫1945 ð ʦʪʜʝʣ çʉè) ʧʨʠ ʅʂɺɼ (ʛʨʫʧʧʦʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʇ. ʉʫʜʦʧʣʘʪʦʚʘ). ɺʩʝʛʦ ʩ 1941 ʧʦ 1945 ʛʦ-
ʜʳ ʨʘʟʚʝʜʢʘ ʉʉʉʈ ʧʦʣʫʯʠʣʘ ʦʢʦʣʦ 10000 ʣʠʩʪʦʚ ʩʝʢʨʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʙʦʪʘʤʠ ʥʘʜ 
ʘʪʦʤʥʦʡ ʙʦʤʙʦʡ ʚ ʉʐɸ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʠʤʝʥʥʦ ʨʘʟʚʝʜʢʘ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʣʘ ʦ ʧʦʣʫʯʝʥʠʠ ʥʦʚʦʛʦ 
ʵʣʝʤʝʥʪʘ ʧʣʫʪʦʥʠʷ ʚ ʘʪʦʤʥʦʤ ʨʝʘʢʪʦʨʝ, ʨʘʟʚʝʜʢʘ ʜʦʙʳʣʘ ʨʝʰʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ʇʦʩʣʝ ʠʩʧʳʪʘʥʠʷ 16 ʠʶʣʷ 1945 ʛʦʜʘ ʚ ɸʣʘʤʦʛʦʨʜʦ ʧʝʨʚʦʛʦ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʘʪʦʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
çɻʘʜʞʝʪè (ʐʪʫʯʢʘ), ʨʘʙʦʪʳ ʚ ʉʉʉʈ ʧʦ ʩʦʟʜʘʥʠʶ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ ʙʳʣʠ ʫʩʢʦʨʝʥʳ 

[1, ʩ. 105]. 
ʇʨʠʤʝʥʝʥʠʝ ʧʝʨʚʦʡ ʘʪʦʤʥʦʡ ʙʦʤʙʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʩ ʣʠʮʘ ʟʝʤʣʠ ʙʳʣ ʩʪʸʨʪ ʛʦʨʦʜʘ ʍʠʨʦ-

ʩʠʤʘ ʠ ʅʘʛʘʩʘʢʠ, ʧʦʢʘʟʘʣ ʤʦʱʴ ʘʪʦʤʥʦʛʦ ʦʨʫʞʠʷ. ʉʉʉʈ ʥʝ ʤʦʛ ʦʩʪʘʚʠʪʴ ʵʪʦ ʙʝʟ ʚʥʠʤʘʥʠʷ. ʀ.ɺ. ʉʪʘʣʠʥ 
ʧʨʦʚʝʣ ʥʝʩʢʦʣʴʢʦ ʢʦʥʩʫʣʴʪʘʮʠʡ ʩ ʯʣʝʥʘʤʠ ɻʂʆ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʘʪʦʤʥʦʛʦ ʧʨʦʝʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ 
ʢʦʥʩʫʣʴʪʘʮʠʡ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʚʩʝʤʠ ʨʘʙʦʪʘʤʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʩʦʟʜʘʪʴ ʉʧʝʮʠʘʣʴʥʳʡ ʢʦʤʠʪʝʪ ʩ ʯʨʝʟʚʳʯʘʡʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʃ. 
ʇ. ɹʝʨʠʷ.ʉʧʝʮʠʘʣʴʥʳʡ ʢʦʤʠʪʝʪ ʙʳʣ ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʂʦʤʠʪʝʪʘ 
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ʆʙʦʨʦʥʳ ʦʪ 20 ʘʚʛʫʩʪʘ 1945 ʛʦʜʘ, ʧʦʜʧʠʩʘʥʥʦʛʦ ʉʪʘʣʠʥʳʤ. ɺ ʥʝʛʦ ʚʭʦʜʠʣʠ ʃ. ʇ.  ɹʝʨʠʷ, ʷʚʣʷʶʱʠʡʩʷ 
ʧʨʝʜʩʝʜʘʪʝʣʝʤ, ɻ. ʄ. ʄʘʣʝʥʢʦʚ, ʅ. ɸ. ɺʦʟʥʝʩʝʥʩʢʠʡ, ɹ. ʃ. ɺʘʥʥʠʢʦʚ, ɸ. ʇ. ɿʘʚʝʥʷʛʠʥ, ʀ. ɺ. ʂʫʨʯʘʪʦʚ, ʇ. 
ʃ. ʂʘʧʠʮʘ (ʚʩʢʦʨʝ ʙʳʣ ʦʪʩʪʨʘʥʸʥ), ɺ. ɸ. ʄʘʭʥʝʚ, ʄ. ɻ. ʇʝʨʚʫʭʠʥ. ʅʘ ʂʦʤʠʪʝʪ ʙʳʣʦ ʚʦʟʣʦʞʝʥʦ çʨʫʢʦʚʦʜ-
ʩʪʚʦ ʚʩʝʤʠ ʨʘʙʦʪʘʤʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʥʫʪʨʠʘʪʦʤʥʦʡ ʵʥʝʨʛʠʠ ʫʨʘʥʘè.  

ʉʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʪʦʤʥʦʡ ʙʦʤʙʳ ʰʣʦ, ʚ ʤʘʢʩʠʤʘʣʴʥʦ-ʚʦʟʤʦʞʥʦʤ ʪʝʤʧʝ ʠ ʨʝʟʫʣʴʪʘʪ ʥʝ 
ʟʘʩʪʘʚʠʣ ʩʝʙʷ ʜʦʣʛʦ ʞʜʘʪʴ. 29 ʘʚʛʫʩʪʘ 1949 ʛʦʜʘ ʧʝʨʚʘʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʘʪʦʤʥʘʷ ʙʦʤʙʘ, ʷʚʣʷʚʰʘʷʩʷ 
ʘʥʘʣʦʛʦʤ ʘʤʝʨʠʢʘʥʩʢʦʡ ʧʣʫʪʦʥʠʝʚʦʡ ʙʦʤʙʳ, ʚʟʦʨʚʘʥʥʦʡ ʚ ʅʘʛʘʩʘʢʠ, ʫʩʧʝʰʥʦ ʧʨʦʰʣʘ ʠʩʧʳʪʘʥʠʝ 
ʥʘ ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ. ɸʤʝʨʠʢʘʥʮʳ ʢ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʚ ʉʉʉʈ ʚʝʨʦʷʪʥʦ 

ʙʳʣʘ ʚʟʦʨʚʘʥʘ ʧʣʫʪʦʥʠʝʚʘʷ ʙʦʤʙʘ [4, ʩ. 167]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʪʩʢʠʡ ʘʪʦʤʥʳʡ ʧʨʦʝʢʪ ʷʚʣʷʣʩʷ ʫʥʠʢʘʣʴʥʳʤ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʩʪʨʘʥʝ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʣʘ ʪʷʞʸʣʫʶ ʩʪʘʜʠʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ 
ʧʦʩʣʝʜʩʪʚʠʡ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʘʪʦʤʥʦʛʦ ʦʨʫʞʠʷ. ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʛʦ ʩʦʟʜʘʥʠʷ ï ʚ ʫʩʣʦʚʠʷʭ ʥʘʯʘʚ-
ʰʝʡʩʷ çʭʦʣʦʜʥʦʡ ʚʦʡʥʳè ʤʝʞʜʫ ʉʐɸ ʠ ʉʉʉʈ, ʦʙʣʘʜʘʥʠʝ ʘʪʦʤʥʳʤ ʦʨʫʞʠʝʤ ʩʪʘʥʦʚʠʣʦʩʴ ʬʘʢʪʦʨʦʤ 
ʫʩʧʝʭʘ ʚ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʩʠʩʪʝʤʝ ʚʦʝʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʢʦʥʬʣʠʢʪʫʶʱʠʤʠ ʩʚʝʨʭʜʝʨʞʘʚʘʤʠ.  
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ǭǯǢǟǬǧǦǟǵǧǾ ǧ ǮǪǟǬǧǯǭǡǟǬǧǤ 
ǯǤǩǪǟǫǬǭǨ ǣǤǾǱǤǪǻǬǭǰǱǧ 

ǟȅȀǿȄȁǿ ǟȐȄȊț ǴǿȏȇȐȍȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʕʢʦʥʦʤʠʢʠ ʠ ʋʧʨʘʚʣʝʥʠʷ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʤʘʪʝʨʠʘʣ ʦʙ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʦ ʝʝ 
ʩʫʱʥʦʩʪʠ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʠ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ. ʂʘʞʜʳʡ ʰʘʛ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʢʣʘʤʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʚ ʧʨʦʮʝʩʩʝ ʷʚʣʷ-
ʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʦʛʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʢʣʘʤʥʦʝ ʩʦʦʙʱʝʥʠʝ ʙʫʜʝʪ ʜʦʥʦʩʠʪʴʩʷ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ: ʚ ʢʘ-
ʢʦʡ ʬʦʨʤʝ, ʩ ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʉʄʀ ʠ ʚ ʨʘʤʢʘʭ ʢʘʢʦʛʦ ʙʶʜʞʝʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʝʢʣʘʤʘ, ʨʝʢʣʘʤʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʤʝʜʠʘʧʣʘʥʠʨʦʚʘʥʠʝ, ʨʝʢʣʘʤʥʘʷ 
ʢʘʤʧʘʥʠʷ. 
 

ORGANIZATION AND PLANNING OF PROMOTIONAL ACTIVITIES 
 

Azhbaeva Asel Harisovna 
 
Abstract: The article presents the material about the main characteristics of the advertising campaign, its es-
sence. The types and stages of development are considered in detail. Each step in the planning of advertising 
is important and requires careful study. The main task in the process is to determine how the advertising mes-
sage will be delivered to the consumer: in what form, with the help of what media and within what budget. 
Keywords: advertising, advertising activities, planning, media planning, advertising campaign. 

 
ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʱʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ ʩʪʨʘʥʳ, ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʚʦʟʢʫ ʧʘʩʩʘʞʠʨʦʚ ʠ ʜʨʫʛʦʝ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ.  

ɸʚʪʦʩʪʝʢʣʦ, ʦʜʠʥ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʣʶʙʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦʜʠʪʝʣʶ ʠ ʧʘʩʩʘʞʠʨʘʤ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʢʘʞʜʳʡ ʘʚʪʦʚʣʘʜʝʣʝʮ ʜʦʣʞʝʥ ʩʦ ʚʩʝʡ 
ʩʝʨʴʝʟʥʦʩʪʴʶ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʧʦʜʦʡʪʠ ʢ ʚʳʙʦʨʫ ʩʝʨʚʠʩʥʦʛʦ ʮʝʥʪʨʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʘʚʪʦʤʦʙʠʣʴ ʥʫʞ-
ʜʘʝʪʩʷ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʧʦʵʪʦʤʫ ʥʘ ʘʚʪʦʨʳʥʢʝ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʟʘ ʚʥʠʤʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ.  

ʂʦʤʧʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, 
ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʧʨʦʮʝʩʩʫ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʢʣʘʤʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʝʣʘʪʴ ʚʩʝ, ʯʪʦʙʳ ʧʦʪʨʝ-
ʙʠʪʝʣʴ ʦʪʜʘʣ ʩʚʦʝ ʧʨʝʜʧʦʯʪʝʥʠʠ ʠʤʝʥʥʦ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʋʩʧʝʭ ʣʶʙʦʡ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʯʝʪʢʦʡ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʧʦʣʠʪʠ-
ʢʠ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʨʝʘʪʠʚʘ ʠ ʧʨʘʚʠʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʠ ʪʘʢʪʠʢʠ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ.  

ʈʝʢʣʘʤʥʘʷ ʢʘʤʧʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʨʝʢʣʘʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 
ʦʭʚʘʪʳʚʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʢʦʤʧʣʝʢʩ ʧʨʠʤʝʥʝʥʠʷ ʨʝʢʣʘʤ-
ʥʳʭ ʩʨʝʜʩʪʚ ʜʦʩʪʠʞʝʥʠʷ ʨʝʢʣʘʤʦʜʘʪʝʣʝʤ ʢʦʥʢʨʝʪʥʦʡ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʮʝʣʠ. [1] 

ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʠʭ-ʪʦ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ ʠ ʯʝʪʢʠʭ ʧʨʘʚʠʣ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘ-
ʥʠʡ. ʀʤʝʶʪʩʷ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʥʮʠʧʳ, ʥʝʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʤʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʧʨʠ ʧʣʘ-
ʥʠʨʦʚʘʥʠʠ, ʢʦʨʨʝʢʪʠʨʫʷ ʠ ʧʦʜʩʪʨʘʠʚʘʷ ʠʭ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʩʠʪʫʘʮʠʶ. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ð ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʢʣʘʤʥʦʝ ʩʦʦʙʱʝʥʠʝ ʙʫʜʝʪ ʜʦʥʦ-
ʩʠʪʴʩʷ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ: ʚ ʢʘʢʦʡ ʬʦʨʤʝ, ʩ ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʉʄʀ ʠ ʚ ʨʘʤʢʘʭ ʢʘʢʦʛʦ ʙʶʜʞʝʪʘ. 
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ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ï ʦʙʱʘʷ ʧʨʦʛʨʘʤʤʘ ʤʘʨʢʝʪʠʥʛʘ. 
ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʮʝʣʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʟʘʜʘʯʠ. ʂ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʤʦʞʥʦ ʦʪ-
ʥʝʩʪʠ ʦʮʝʥʢʫ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʘʥʘʣʠʟ ʨʳʥʢʘ, ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʢʦʥʢʫʨʝʥʪʦʚ. 
ʂʘʢʠʤ ʧʫʪʝʤ ʩʧʣʘʥʠʨʦʚʘʥʳ ʚʩʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʩʙʳʪʘ, ʢʘʢʠʝ ʮʝʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʩʪʘʚʠʪ 
ʬʠʨʤʘ ʚ ʦʙʣʘʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ. [2, ʩ. 108]  

ʎʝʣʴ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʯʝʪʢʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ ʪʦʛʦ, ʯʪʦ ʤʳ ʭʦʪʠʤ ʜʦʩʪʠʯʴ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ɼʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʝʡ ï ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʥʠʷ ʦ ʧʨʦʜʫʢʪʝ 
ʠ ʧʦʚʳʰʝʥʠʝ ʣʦʷʣʴʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʡ. ʈʝʢʣʘʤʥʘʷ ʮʝʣʴ ʚ ʦʙʱʝʤ ʩʤʳʩʣʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʥʝʩʝ-
ʥʠʝ ʩʦʦʙʱʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʧʦʩʦʙʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʪʨʝʙʠ-
ʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ. [2, ʩ. 111] 

ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʢʣʘʤʳ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʧʨʦʜʫʢʪʘ ʩ 
ʧʨʦʜʫʢʪʘʤʠ ʢʦʥʢʫʨʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʨʘʚʥʦʟʥʘʯ-
ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʠʟʫʯʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘʥʘʣʠʟ ʪʦʚʘʨʘ, ʘʥʘʣʠʟ ʨʳʥʢʘ. [3] 

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʵʪʘʧʦʚ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʢʣʘʤʥʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʤʝ-
ʜʠʘʧʣʘʥʠʨʦʚʘʥʠʝ, ʚʝʜʴ ʣʶʙʦʝ ʜʘʞʝ ʩʘʤʦʝ ʦʨʠʛʠʥʘʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʵʬʬʝʢʪʠʚ-
ʥʳʤ ʧʨʠ ʥʝʫʜʘʯʥʦʤ ʚʳʙʦʨʝ ʢʘʥʘʣʘ ʨʘʟʤʝʱʝʥʠʷ. ʆʥʦ ʦʪʚʝʯʘʝʪ ʟʘ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʫʜʘʯʥʦ ʙʫʜʫʪ ʚʳʙʨʘ-
ʥʳ ʩʨʝʜʩʪʚʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʢʣʘʤʳ, ʙʫʜʝʪ ʣʠ ʟʘʚʠʩʝʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʚʦʟ-
ʜʝʡʩʪʚʠʷ. ʂʘʢʦʝ ʩʨʝʜʩʪʚʦ ʨʝʢʣʘʤʳ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ 
ʫʚʠʜʠʪ, ʫʩʣʳʰʠʪ ʨʝʢʣʘʤʫ, ʩ ʢʘʢʦʡ ʯʘʩʪʦʪʦʡ, ʢʘʢʠʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʝʢʣʘʤʥʳʭ ʢʦʥʪʘʢʪʦʚ ʜʣʷ 
ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʢʘʢ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʦʪʨʘʯʝʥʥʳʝ ʥʘ ʨʝʢʣʘʤʫ ʩʨʝʜʩʪʚʘ ʨʘʙʦʪʘʣʠ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. [2]  

ʊʘʢ ʞʝ, ʦʯʝʥʴ ʚʘʞʥʦ ʨʘʩʧʣʘʥʠʨʦʚʘʪʴ ʙʶʜʞʝʪ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʜʘʥʥʳʡ ʰʘʛ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 
ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʜʠʘʧʣʘʥʠʨʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʙʶʜʞʝʪʘ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʚʳʛʦʜʥʦ 
ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ, ʧʦʤʦʛʘʝʪ ʜʝʨʞʘʪʴ ʨʘʩʭʦʜʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʤʢʘʭ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ.  

ʈʝʢʣʘʤʥʳʝ ʢʘʤʧʘʥʠʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʤʥʦʛʠʤ ʧʨʠʟʥʘʢʘʤ. ʉʨʝʜʠ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘʥʠʡ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʨʠ: 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʮʝʣʷʤ, ʢʦʪʦʨʳʝ ʧʨʝʩʣʝʜʫʶʪ ʨʘʟʨʘʙʦʪʯʠʢʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ (ʤʦʛʫʪ 
ʩʪʘʚʠʪʴʩʷ ʪʘʢʠʝ ʮʝʣʠ, ʢʘʢ ʧʦʜʜʝʨʞʢʘ ʢʦʥʢʨʝʪʥʦʡ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʙʣʘʛʦ-
ʧʨʠʷʪʥʦʛʦ ʠʤʠʜʞʘ ʬʠʨʤʳ ʠ ʪ.ʜ.).  

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʦʭʚʘʪʫ: ʢʘʤʧʘʥʠʠ ʙʳʚʘʶʪ ʣʦʢʘʣʴʥʳʝ ï ʛʦʨʦʜʩʢʠʝ, ʘ 
ʪʘʢʞʝ ʨʘʡʦʥʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ. 

3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʫʜʠʪʦʨʠʶ. ʇʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʢʘʤʧʘʥʠʠ 
ʜʝʣʷʪʩʷ ʥʘ ʨʦʚʥʳʝ, ʥʘʨʘʩʪʘʶʱʠʝ ʠ ʥʠʩʭʦʜʷʱʠʝ. [5] 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ. 
ʇʝʨʚʳʡ ʵʪʘʧ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʴ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʜʘʸʪʩʷ ʯʝʪʢʠʡ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, ʜʣʷ ʯʝʛʦ 

ʦʥʘ ʧʨʦʚʦʜʠʪʩʷ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʜʘʥʥʘʷ ʮʝʣʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʠ ʨʝʢʣʘʤ-
ʥʦʡ ʩʪʨʘʪʝʛʠʠ ʬʠʨʤʳ. 

ʎʝʣʷʤʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ ʷʚʣʷʶʪʩʷ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʧʦʪʨʝʙʠʪʝʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʦ ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʦʚʘʨʘʭ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʪʦʚʘʨʝ, ʫʩʣʫʛʝ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʛʦʞʝʣʘʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʬʠʨʤʝ; 

- ʧʦʙʫʞʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʘʥʥʦʡ ʬʠʨʤʝ; 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʙʳʪʘ ʪʦʚʘʨʘ; 

- ʨʘʩʰʠʨʝʥʠʝ ʨʳʥʢʦʚ ʩʙʳʪʘ; 

- ʫʩʢʦʨʝʥʠʝ ʪʦʚʘʨʦʦʙʦʨʦʪʘ; 

- ʩʪʨʝʤʣʝʥʠʝ ʩʜʝʣʘʪʴ ʜʘʥʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʧʦʩʪʦʷʥʥʳʤ ʧʦʢʫʧʘʪʝʣʝʤ ʜʘʥʥʦʛʦ ʪʦʚʘʨʘ, ʧʦʩʪʦ-
ʷʥʥʳʤ ʢʣʠʝʥʪʦʤ ʬʠʨʤʳ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʜʨʫʛʠʭ ʬʠʨʤ ʦʙʨʘʟʘ ʥʘʜʝʞʥʦʛʦ ʧʘʨʪʥʝʨʘ. [6] 
ɺʪʦʨʦʡ ʵʪʘʧ. ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʨʝʢʣʘʤʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʢʦʥʢʫʨʝʥʪ-

ʥʦʝ ʦʢʨʫʞʝʥʠʝ.  
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ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʡʩʷ ʩʨʝʜʝ, ʠ ʥʘ ʝʝ ʬʫʥʢʮʠʦʥʠ-
ʨʦʚʘʥʠʝ ʚ ʯʠʩʣʝ ʧʨʦʯʝʛʦ ʦʩʦʙʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ï ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʢʦʥʢʫʨʝʥʪʳ. ʀʤʝʥ-
ʥʦ ʧʦʵʪʦʤʫ ʦ ʥʠʭ ʚʘʞʥʦ ʟʥʘʪʴ, ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ, ʯʪʦʙʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʠ-
ʪʫʘʮʠʠ. [2, ʩ. 120] 

ʊʨʝʪʠʡ ʵʪʘʧ. ʆʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʘ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ. ɹʶʜʞʝʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ 
ʧʣʘʥʘ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ, ʩʢʦʣʴʢʦ ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘʥʠʡ ʩʤʦʞʝʪ ʧʨʦʚʝʩʪʠ ʬʠʨʤʘ ʠ 
ʢʘʢ ʜʦʣʛʦ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʝʝ ʢʘʤʧʘʥʠʠ. [4, ʩ. 243] 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʧʨʠʚʣʝʯʝʥʠʝ 
ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʇʷʪʳʡ ʵʪʘʧ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʢʣʘʤʥʦʡ ʠʜʝʠ, ʪʦ ʝʩʪʴ ʦʩʥʦʚʥʦʡ ʤʳʩʣʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʲʝʜʠʥʷʪʴ 
ʚʩʝ ʤʝʨʦʧʨʠʷʪʠʷ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ. ʕʪʦ ʧʦʠʩʢ, ʩʦʟʜʘʥʠʝ ʠ ʚʦʧʣʦʱʝʥʠʝ ʨʝʢʣʘʤʥʦʡ ʠʜʝʠ, ʥʘ ʢʦʪʦʨʦʡ 
ʩʪʨʦʠʪʴʩʷ ʚʩʷ ʨʝʢʣʘʤʥʘʷ ʢʘʤʧʘʥʠʷ. [7, c. 59]  

ʐʝʩʪʦʡ ʵʪʘʧ. ʄʝʜʠʘʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʨʝʢʣʘʤʳ, ʝʝ ʥʦʩʠʪʝʣʝʡ. ʆʧʨʝʜʝʣʷʝʪʩʷ 
ʟʘ ʩʯʝʪ ʢʘʢʠʭ ʢʘʥʘʣʦʚ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʩʪʨʘʪʝʛʠʷ.  

ʉʝʜʴʤʦʡ ʵʪʘʧ. ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʣʘʤʥʳʭ ʦʙʨʘʱʝʥʠʡ ʠ ʜʨʫʛʠʭ ʬʦʨʤ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 
ʉʶʜʘ ʚʭʦʜʠʪ ʧʦʜʛʦʪʦʚʢʘ ʪʝʢʩʪʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʤʘʢʝʪʦʚ ʠ ʩʮʝʥʘʨʠʝʚ, ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʀʥʪʝʨʥʝʪʘ. 

ɺʦʩʴʤʦʡ ʵʪʘʧ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʤʝʪʳ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʢʘʤʧʘʥʠʠ. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ. 

ɼʝʚʷʪʳʡ ʵʪʘʧ. ʉʦʩʪʘʚʣʝʥʠʝ ʜʝʪʘʣʴʥʦʛʦ ʨʘʟʚʝʨʥʫʪʦʛʦ ʧʣʘʥʘ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʨʝʢʣʘʤʥʦʡ 
ʢʘʤʧʘʥʠʠ ʩ ʫʢʘʟʘʥʠʝʤ ʩʨʦʢʦʚ ʠʭ ʧʨʦʚʝʜʝʥʠʷ.  

ɼʝʩʷʪʳʡ ʵʪʘʧ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʨʝʢʣʘʤʦʥʦʩʠʪʝʣʝʡ, ʟʘʢʫʧʢʘ ʨʝʢʣʘʤʥʳʭ ʧʣʦʱʘʜʝʡ, ʚʨʝʤʝʥʠ.  
ʆʜʠʥʥʘʜʮʘʪʳʡ ʵʪʘʧ. ʇʨʦʠʩʭʦʜʠʪ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʦʥʪʨʦʣʴ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠʪʦʛʠ. 
ɼʚʝʥʘʜʮʘʪʳʡ ʵʪʘʧ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʣʘʤʥʦʡ ʢʘʤʧʘʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʮʝʣʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʨʝʢʣʘʤʥʘʷ ʢʘʤʧʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʚʩʝʭ ʜʝʡʩʪʚʠʡ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʨʝʜʩʪʚ. ʋʩʧʝʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʥʠʝ ʨʳʥʢʘ, ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʢʦʥʢʫʨʝʥʪʦʚ, ʯʝʪʢʦʝ ʧʦʥʠ-
ʤʘʥʠʝ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʛʨʘʤʦʪʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʣʘʤʥʦʛʦ ʧʦʩʣʘʥʠʷ ʠ ʝʛʦ ʨʘʟʤʝʱʝʥʠʝ. 
ɺʩʝ ʵʪʦ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʟʘʣʦʛʦʤ ʪʦʛʦ, ʯʪʦ ʨʝʢʣʘʤʥʳʡ ʙʶʜʞʝʪ ʥʝ ʙʫʜʝʪ ʧʦʪʨʘʯʝʥ ʚʧʫʩʪʫʶ ʠ ʧʦʪʝʥʮʠʘʣʴ-
ʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʙʫʜʝʪ ʧʨʠʚʣʝʯʝʥ.   
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ǯǲǰǰǩǭǢǭ ǾǦǺǩǟ' 

ǩȒȏȂǿȌȍȁǿ ǽȊȇȞ ǢȄȌȌǿȃțȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʌ.ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʨʝʡʤʠʨʦʚʘʥʠʝ ʧʨʦʚʦʢʘʪʠʚʥʳʭ ʨʝʯʝʚʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʤʘʪʝʨʠʘʣʝ 
ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʧʫʩʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʆʧʠʩʘʥʳ ʩʣʦʪʳ óʧʨʦʚʦʢʘʪʦʨô, óʧʨʦʚʦʮʠʨʫʝʤʳʡô, óʨʝʘʢʮʠʷ ʥʘ 
ʧʨʦʚʦʢʘʮʠʶ / ʧʦʩʣʝʜʩʪʚʠʷô, óʩʬʝʨʘ ʧʨʦʚʦʢʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷô. ʋʩʪʘʥʦʚʣʝʥʳ ʩʦʮʠʘʣʴʥʳʝ ʪʠʧʳ ʧʨʦʚʦʢʘ-
ʪʦʨʦʚ; ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʚʦʮʠʨʫʝʤʳʤ ʩʫʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ, ʢʨʦʤʝ ʣʠʯʥʦʩʪʠ ʠ ʛʨʫʧʧʳ ʣʠʮ, 
ʩʪʨʘʥʘ, ʥʘʨʦʜ, ʩʦʮʠʘʣʴʥʘʷ ʛʨʫʧʧʘ. ʇʨʦʚʦʢʘʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʬʝʨʝ ʧʦʣʠʪʠʢʠ ʠ 
ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʈʝʘʢʮʠʠ ʥʘ ʧʨʦʚʦʢʘʮʠʶ / ʝʸ ʧʦʩʣʝʜʩʪʚʠʷ ʥʦʩʷʪ, ʟʘ ʨʝʜʢʠʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ, ʥʝʛʘ-
ʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʨʧʫʩʘ ʚʳʩʢʘʟʳʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʚʦ-
ʢʘʮʠʠ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ̫ ʚʣʷʶʪʩʷ ʫʤʳʰʣʝʥʥʳʤʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʦʚʦʢʘʮʠʷ, ʤʝʪʦʜ ʬʨʝʡʤʠʨʦʚʘʥʠʷ, ʩʣʦʪʳ, ʅʘʮʠʦʥʘʣʴʥʳʡ ʢʦʨʧʫʩ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, 
ʩʣʦʪʳ. 
 
FRAMING A SITUATION OF PROVOCATION (ACCORDING TO THE DATA OF THE RUSSIAN NATIONAL 

CORPS) 
 

Kurganova Julia Gennadyevna 
 
Abstract: The article presents the framing of provocative speech actions on the material of the Russian Na-
tional Corpus. Slots óprovocateurô, óprovokedô, óreaction to provocation / consequencesô, óscope of provocative 
actionô are described. Established social types of provocateurs; It is concluded that the provoked subject is, in 
addition to the individual and group of individuals, the country, the people, the social group. Provocations in 
most cases occur in politics and public life. Reactions to the provocation / its consequences are, with rare ex-
ceptions, negative. Based on the analyzed corpus of statements, it has been established that not all provoca-
tions are intentional. 
Key words: provocation, framing method, slots, National corpus of the Russian language, slot. 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʢʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ ʠʥ-

ʪʝʨʧʨʝʪʘʮʠʠ ʠ ʦʮʝʥʢʠ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʦʥʪʝʢʩʪʳ 
ʛʣʘʛʦʣʘ çʧʨʦʚʦʮʠʨʦʚʘʪʴè ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʢʦʨʧʫʩʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʄʘʪʝʨʠʘʣ 
ʦʛʨʘʥʠʯʝʥ 100 ʚʭʦʞʜʝʥʠʷʤʠ ʚ ʦʙʱʠʡ ʧʦʜʢʦʨʧʫʩ, ʧʨʠ ʵʪʦʤ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʩʢʣʶʯʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 
ʤʝʜʠʮʠʥʩʢʠʝ ʢʦʥʪʝʢʩʪʳ, ʘ ʪʘʢʞʝ ʢʦʥʪʝʢʩʪʳ, ʛʜʝ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʧʦʟʠʮʠʶ ʩʫʙʲʝʢʪʘ ʜʝʡʩʪʚʠʷ (ʧʨʦʚʦ-
ʢʘʪʦʨʘ) ʟʘʥʠʤʘʶʪ ʠʤʝʥʦʚʘʥʠʷ ʠʟ ʩʬʝʨʳ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʬʦʢʫʩʝ ʚʥʠʤʘʥʠʷ ʦʢʘ-
ʟr ʚʘʝʪʩʷ ʧʨʦʚʦʢʘʮʠʷ ʢʘʢ ʪʠʧʦʚʘʷ ʩʠʪʫʘʮʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷ ʦ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʬʨʝʡʤʠʨʦʚʘʥʠʷ.  

ʇʦʥʷʪʠʝ ʬʨʝʡʤʘ ʩʪʘʣʦ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦ ʧʦʩʣʝ ʨʘʙʦʪ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʫʯʝʥʦʛʦ ʄ. ʄʠʥʩʢʦʛʦ, ʦʧʨʝ-
ʜʝʣʠʚʰʝʛʦ ʝʛʦ ʢʘʢ çʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʝʨʝʦʪʠʧʥʦʡ ʩʠʪʫʘʮʠʠè 
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[1, ʩ. 26]. ʇʦ ʤʥʝʥʠʶ ɸ. ʅ. ʉʢʨʠʧʥʠʢʦʚʦʡ, ʨʝʟʶʤʠʨʫʶʱʝʡ ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʬʨʝʡʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʦʩʦʙ ʢʦʤʧʘʢʪʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʟʥʘʥʠʠ; ʩʦʟʜʘʥʥʫʶ ʚ ʤʳʩʣʷʭ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʦʠʛʨʳʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʢʦʨʨʝʢʪʠ-
ʨʦʚʦʢ, ʚʥʦʩʠʤʳʭ ʨʝʘʣʴʥʦʩʪʴʶ, ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʭʝʤʫ ʧʦ ʩʙʦʨʫ çʤʦʟʘʠʢʠè ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚ [2, 
ʩ.126]. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʣʦʚʫ ʧʦʥʷʪʠʝ çʬʨʝʡʤè ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʏ. ʌʠʣʣʤʦʨʦʤ, ʦʩʥʦʚʘʪʝʣʝʤ ʢʦʥ-
ʮʝʧʮʠʠ ʬʨʝʡʤʦʚʦʡ ʩʝʤʘʥʪʠʢʠ ʠʣʠ ʬʨʝʡʤʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʣ ʬʨʝʡʤʳ ʢʘʢ çʢʦʛʥʠʪʠʚʥʳʝ 
ʩʪʨʫʢʪʫʨʳ, ʟʥʘʥʠʝ ʢʦʪʦʨʳʭ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʢʦʥʮʝʧʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʩʣʦʚʘʤʠè [3, ʩ. 39]. ɺʧʦ-
ʩʣʝʜʩʪʚʠʠ, ʧʦ ʩʧʨʘʚʝʜʣʠʚʦʤʫ ʫʪʚʝʨʞʜʝʥʠʶ ɺ.ɹ. ɻʦʣʴʜʙʝʨʛ, ʚ ʚʠʜʝ ʬʨʝʡʤʦʚ ʚ ʣʠʥʛʚʠʩʪʠʢʝ ʧʨʝʜʩʪʘʚ-
ʣʷʶʪ ʢʘʢ ʛʨʫʧʧʳ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʝʡ ʩʝʤʘʥʪʠʢʦʡ, ʪʘʢ ʠ ʩʘʤʠ ʟʥʘʯʝʥʠʷ ʷʟʳʢʦʚʳʭ 
ʝʜʠʥʠʮ; ʧʨʠ ʵʪʦʤ ʦʙʨʘʱʝʥʠʝ ʢ ʤʝʪʦʜʫ ʬʨʝʡʤʦʚʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʷʟʳʢʦʚʦʡ ʝʜʠ-
ʥʠʮʳ ʧʨʦʜʠʢʪʦʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ, ʥʦ ʠ ʵʢʩʪʨʘʣʠʥʛʚʠʩʪʠʯʝ-
ʩʢʠʝ, ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʯʝʣʦʚʝʢʘ [4, ʩ. 81].  ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪ ɽ.ɻ. ɹʝʣʷʝʚʩʢʘʷ, ʦʙʨʘʱʝʥʠʝ ʢ 
ʧʦʥʷʪʠʶ ʬʨʝʡʤʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʝʤʦʤ ʠʟʫʯʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʟʥʘʥʠʡ ʚ 
ʷʟʳʢʦʚʦʡ ʩʠʩʪʝʤʝ [5, ʩ. 125]. ɼʣʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʘ ʪʦʯʢʘ ʟʨʝʥʠʷ ʅ.ʅ. ɹʦʣʜʳʨʝʚʘ, 
ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʬʨʝʡʤ ï ʵʪʦ ʚʩʝʛʜʘ çʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʝʜʠʥʠʮʘ ʟʥʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪʩʷ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠè ʥʘ ʪʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʬʨʝʡʤʳ ʦʙʣʘʜʘ-
ʶʪ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʦʡ, ɻ ʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʩʣʦʪʦʚ [6, ʩ. 143].  

ʌʨʝʡʤʦʚʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʠ 
ʤʳʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚ ʷʟʳʢʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠ ʦʪʨʘʞʝ-
ʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʟʥʘʥʠʡ ʚ ʟʥʘʯʝʥʠʷʭ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ 
ʘʢʪʠʚʘʮʠʠ ʦʙʱʠʭ ʟʥʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʥʠʤʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʷʟʳʢʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ [7, ʩ. 27]. 
ɼʣʷ ʘʥʘʣʠʟʘ ʟʥʘʯʝʥʠʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʣʝʢʩʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʚ ʢʦʛʥʠʪʠʚʥʦʤ ʘʩʧʝʢʪʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦ-
ʚʠʪʴ ʦʙʣʘʩʪʴ ʟʥʘʥʠʷ, ʣʝʞʘʱʫʶ ʚ ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʩʣʦʚʘ, ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʝʝ, ʪ.ʝ. ʩʤʦʜʝʣʠ-
ʨʦʚʘʪʴ ʬʨʝʡʤ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʌʨʝʡʤʦʚʳʡ ʘʥʘʣʠʟ, ʥʘʨʷʜʫ ʩ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʘʥʘʣʠ-
ʟʦʤ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʥʮʝʧʪʘ ʠ 
ʧʦʢʘʟʘʪʴ ʩʧʝʮʠʬʠʢʫ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ ʚ ʩʝʤʘʥʪʠʢʝ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ [8, ʩ. 55]. 

ʇʨʦʚʦʮʠʨʦʚʘʪʴ, ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʤʫ ʪʦʣʢʦʚʦʤʫ ʩʣʦʚʘʨʶ [9, ʩ. 545], ʦʟʥʘʯʘʝʪ çʫʤʳʰʣʝʥʥʦ 
ʚʳʟʳʚʘʪʴ, ʧʦʜʩʪʨʝʢʘʪʴ ʢʦʛʦ-ʣʠʙʦ ʥʘ ʢʘʢʠʝ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ, ʧʦʩʪʫʧʢʠè. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʪʝʢʩʪʦʚ ʛʣʘʛʦʣʘ 
çʧʨʦʚʦʮʠʨʦʚʘʪʴè ʚ ʅʂʈʗ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʚʦ ʬʨʝʡʤʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʩʣʦʪʳ: óʧʨʦʚʦʢʘʪʦʨô, óʧʨʦʚʦ-
ʮʠʨʫʝʤʳʡô, óʧʨʦʚʦʢʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝô, óʩʬʝʨʘ ʧʨʦʚʦʢʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷô, óʨʝʘʢʮʠʷ ʥʘ ʧʨʦʚʦʢʘʮʠʶ / ʧʦ-
ʩʣʝʜʩʪʚʠʷ ʧʨʦʚʦʢʘʮʠʠô, óʮʝʣʴ ʧʨʦʚʦʢʘʮʠʠô. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʙʳʣ ʚʳʜʝʣʝʥ ʩʣʦʪ óʪʦ, ʯʪʦ 
ʥʝ ʜʦʧʫʩʪʠʪ ʧʨʦʚʦʢʘʮʠʶô. ɿʜʝʩʴ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʦʪʳ, ʥʘʠʙʦʣʝʝ ʨʝʛʫʣʷʨʥʦ ʟʘʧʦʣʥʷʝʤʳʝ ʣʝʢʩʠʯʝ-
ʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ óʧʨʦʚʦʢʘʪʦʨô, óʧʨʦʚʦʮʠʨʫʝʤʳʡô, óʨʝʘʢʮʠʷ ʥʘ ʧʨʦʚʦʢʘʮʠʶô, ócʬʝʨʘ 
ʧʨʦʚʦʢʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷô, 

ʉʣʦʪ óʧʨʦʚʦʢʘʪʦʨô ʧʨʷʤʦ ʣʠʙʦ ʢʦʩʚʝʥʥʦ ʟʘʧʦʣʥʝʥ ʚ ʰʝʩʪʠʜʝʩʷʪʠ ʚʳʩʢʘʟʳʚʘʥʠʷʭ ʠʟ ʩʪʘ. ʇʝʨʝ-
ʯʠʩʣʠʤ ʧʦ ʫʙʳʚʘʶʱʝʡ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʥʦʤʠʥʘʮʠʡ. ɺ ʨʦʣʠ ʧʨʦʚʦʢʘʪʦʨʘ ʨʝʛʫʣʷʨʥʦ ʦʢʘʟʳʚʘʝʪʩʷ 
ʣʠʮʦ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʦʙʦʟʥʘʯʝʥʥʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ çʤʫʞʯʠʥʘè ʠʣʠ ʩʦʙʩʪʚʝʥ-
ʥʳʤ ʠʤʝʥʝʤ (ʚʩʝʛʦ 17%): ʤʫʞʯʠʥʘ (3), ʊʠʤʫʨ, ʂʫʨʪ, ʇʫʰʢʠʥ, ɿʫʨʘʙʦʚ, ʏʘʧʣʠʥ, ʉʫʜʦʙʦʚ, ʉʦʣʞʝʥʠʮʳʥ, 
ʜʝʜ ʉʝʨʘʬʠʤ ʠ ʜʨ. ɺʪʦʨʦʡ ʧʦ ʯʘʩʪʦʪʥʦʩʪʠ ʪʠʧ ʧʨʦʚʦʢʘʪʦʨʘ ï ʣʠʮʦ, ʥʘʟʚʘʥʥʦʝ ʧʦ ʧʨʦʬʝʩʩʠʠ (16 %). 
ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʬʝʩʩʠʡ ʧʨʦʚʦʢʘʮʠʷ ʦʨʛʘʥʠʯʥʘ, ʷʚʣʷʝʪʩʷ ʝʝ ʯʘʩʪʴʶ; ʪʘʢ ʧʨʦʚʦʮʠʨʫʶʪ ʘʢʪʝʨʳ, ʘʨʪʠ-
ʩʪʳ, ʞʫʨʥʘʣʠʩʪ (2), ʧʠʘʨʱʠʢʠ, ʜʣʷ ʜʨʫʛʠʭ ʧʦʧʘʜʘʥʠʝ ʚ ʩʠʪʫʘʮʠʶ ʧʨʦʚʦʢʘʮʠʠ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʩʣʫ-
ʯʘʡʥʦ (ʵʥʝʨʛʝʪʠʢʠ, ʬʦʪʦʛʨʘʬ, ʫʯʠʪʝʣʴ, ʠʥʩʧʝʢʪʦʨ, ʤʝʥʝʜʞʝʨ). ʉʣʝʜʫʶʱʫʶ ʧʦʟʠʮʠʶ ʜʝʣʷʪ ʪʨʠ ʪʠʧʘ 
ʠʤʝʥʦʚʘʥʠʡ (ʧʦ 12 %). ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʪʘʢʠʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ 
ʚʳʥʫʞʜʘʝʪ ʜʨʫʛʠʭ ʣʶʜʝʡ ʩʦʚʝʨʰʠʪʴ ʯʪʦ-ʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʦʝ ʜʣʷ ʥʠʭ ʩʘʤʠʭ ʠ / ʠʣʠ ʜʨʫʛʠʭ ʣʶʜʝʡ 
(ʨʝʚʦʣʶʮʠʦʥʝʨʳ (2), ʨʝʬʦʨʤʘʪʦʨʳ, ʦʨʛʘʥʠʟʘʪʦʨʳ ʩʙʦʨʠʱ, ʧʦʜʦʩʣʘʥʥʳʝ ʧʨʦʚʦʢʘʪʦʨʳ, ʩʪʫʢʘʯʠ). ɺʦ-
ʚʪʦʨʳʭ, ʚ ʨʦʣʠ ʧʨʦʚʦʢʘʪʦʨʘ ʚʳʩʪʫʧʘʝʪ ʛʦʩʫʜʘʨʩʪʚʦ (ʩʪʨʘʥʘ, ʋʢʨʘʠʥʘ ʜʝʨʞʘʚʘ, ʣʶʙʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, 
ʈʦʩʩʠʷ ʠ ʜʨ.). ɺ-ʪʨʝʪʴʠʭ ï ʣʠʮʦ ʞʝʥʩʢʦʛʦ ʧʦʣʘ, ʦʙʦʟʥʘʯʝʥʥʦʝ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ çʞʝʥʱʠʥʘè ʠʣʠ 
ʩʦʙʩʪʚʝʥʥʳʤ ʠʤʝʥʝʤ (ʞʝʥʱʠʥʘ (4), ɻʘʣʠʥʘ ʃʝʦʥʠʜʦʚʥʘ ʠ ʜʨ.).  

ʄʝʥʝʝ ʯʘʩʪʦʪʥʳʝ ʥʦʤʠʥʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ. ʊʘʢ, ʢ ʪʝʤʘʪʠ-
ʯʝʩʢʦʡ ʛʨʫʧʧʝ óʛʦʩʫʜʘʨʩʪʚʦô, ʫʩʠʣʠʚʘʷ ʝʸ, ʧʨʠʤʳʢʘʶʪ ʥʘʠʤʝʥʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʠʥ-
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ʩʪʠʪʫʪʦʚ, ʚʳʩʦʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʣʞʥʦʩʪʝʡ (ʥʦʚʳʡ ʧʨʝʟʠʜʝʥʪ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ, ʠʟʚʝʩʪʥʦʝ ʫʯʨʝ-
ʞʜʝʥʠʝ, ʶʚʝʥʘʣʴʥʘʷ ʶʩʪʠʮʠʷ). ʈʝʰʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʝʛʦ ʠʥʩʪʠʪʫʪʦʚ ʠ ʫʯʨʝʞʜʝʥʠʡ, ʙʝʟ-
ʫʩʣʦʚʥʦ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʢʘʫʟʠʨʫʶʪ ʜʝʡʩʪʚʠʷ ʪʝʭ, ʥʘ ʢʦʛʦ ʦʥʠ ʦʙʨʘʱʝʥʳ (ʠ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝ-
ʜʝʣʝʥʠʶ ʜʝʡʩʪʚʠʷ çʧʨʦʚʦʮʠʨʦʚʘʪʴè). ʅʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʥʝʢʦʪʦʨʳʭ ʢʦʥʪʝʢʩʪʘʭ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 
ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ çʧʨʦʚʦʢʘʪʦʨʘè: ʧʨʦʩʪʦ ʣʶʜʠ, ʚʧʦʣʥʝ ʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʚ ʙʳʪʫ ʣʶʜʠ, ʥʦ 
ʦʥʠ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʥʳ ʧʨʠʥʠʤʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʚ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʤʘʪʝʨʠʘʣʝ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʨʦʚʦʢʘʪʦʨʦʤ ʩʪʘʥʦʚʠʪʩʷ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʦʩʪʘʚʠʣ ʩʫʤʢʫ ʙʝʟ ʧʨʠ-
ʩʤʦʪʨʘ ʠ ʪʝʤ ʩʘʤʳʤ ʩʧʨʦʚʦʮʠʨʦʚʘʣ ʧʨʝʩʪʫʧʣʝʥʠʝ. ɼʘʥʥʳʝ ʢʦʥʪʝʢʩʪʳ ʩʪʘʚʷʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʩʪʦʧʨʦ-
ʮʝʥʪʥʦʝ ʥʘʣʠʯʠʝ ʮʝʣʝʧʦʣʘʛʘʥʠʷ ʫ çʧʨʦʚʦʢʘʪʦʨʘè.  

ɺʪʦʨʦʡ ʩʣʦʪ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʩʫʙʲʝʢʪʘ ʩʠʪʫʘʮʠʠ, ï ʵʪʦ óʧʨʦʚʦʮʠʨʫʝʤʳʡ, ʪʦʪ, ʢʦʛʦ ʧʨʦʚʦʮʠʨʫ-
ʶʪô. ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʧʦʟʠʮʠʷ ʟʘʧʦʣʥʝʥʘ ʚ 61 ʚʳʩʢʘʟʳʚʘʥʠʠ. ʇʦ ʜʘʥʥʳʤ ʅʂʈʗ, ʚ 12% ʩʣʫ-
ʯʘʝʚ ʧʨʦʚʦʮʠʨʫʶʪ ʢʘʢʫʶ-ʣʠʙʦ ʩʪʨʘʥʫ (ʈʦʩʩʠʷ (2), ɻʝʨʤʘʥʠʷ, ʀʨʘʥ ʠ ʜʨ.) ʠ ʛʨʫʧʧʫ ʣʠʮ, ʦʙʲʝʜʠʥʸʥʥʫʶ ʥʘ 
ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ, ʩʠʪʫʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ï ʯʠʪʘʪʝʣʠ, ʠʟʙʠʨʘʪʝʣʠ, ʧʫʙʣʠ-
ʢʘ, ʚʨʘʛʠ, ʦʙʠʪʘʪʝʣʠ ʜʝʧʫʪʘʪʩʢʦʡ ʢʚʘʨʪʠʨʳ. 10% ʧʨʦʚʦʮʠʨʫʝʤʳʭ ʩʦʩʪʘʚʣʷʝʪ ʥʘʨʦʜ ʠ ʝʛʦ ʯʘʩʪʴ 
(ʥʘʨʦʜ, ʨʫʩʩʢʠʝ, ʞʠʪʝʣʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ, ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ). ʊʝ ʞʝ 10 % ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʭ, ʫ ʢʦʛʦ 
ʧʨʦʙʣʝʤʳ ʩ ʟʘʢʦʥʦʤ; ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʨʘʞʝʥʘ ʩʠʪʫʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʚʳʥʫʞʜʘʶʪ ʧʨʦʚʦʮʠʨʫʝʤʳʭ ʜʘʚʘʪʴ ʧʨʘʚʜʠʚʳʝ ʧʦʢʘʟʘʥʠʷ (ʥʝʯʠʩʪʳʝ 
ʥʘ ʨʫʢʠ ʛʨʘʞʜʘʥʝ, ʫʛʦʣʦʚʥʠʢʠ, ʧʦʜʩʣʝʜʩʪʚʝʥʥʳʝ). ʂʘʩʩʦʚʳʡ ʘʧʧʘʨʘʪ ʥʘ ʚʠʜʥʦʤ ʤʝʩʪʝ ʤʦʞʝʪ ʩʧʨʦʚʦ-
ʮʠʨʦʚʘʪʴ ʧʦʢʫʧʘʪʝʣʷ ʚʟʷʪʴ ʯʝʢ.  

ʆʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʥʦʤʠʥʘʮʠʡ ʩʦʩʪʘʚʣʷʶʪ ʣʠʮʘ, ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʠ ʚʦʟʨʘʩʪʥʦʤʫ ʧʨʠ-
ʟʥʘʢʫ, ʧʨʠʯʝʤ 10% ʧʨʦʚʦʮʠʨʫʝʤʳʭ ï ʤʫʞʯʠʥʳ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ (ʤʫʞʯʠʥʘ (4)) ʠ 
ʩʦʙʩʪʚʝʥʥʦʤʫ ʠʤʝʥʠ (ɻʠʪʣʝʨ, ɻʘʡʜʘʨ). ɾʝʥʱʠʥʳ, ʜʝʪʠ, ʣʶʜʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʬʝʩʩʠʡ ʠ ʥʘʮʠʦʥʘʣʴ-
ʥʦʩʪʝʡ ʨʝʞʝ ʟʘʥʠʤʘʶʪ ʧʦʟʠʮʠʶ ʧʨʦʚʦʮʠʨʫʝʤʦʛʦ.  

ʉʣʦʪ óʨʝʘʢʮʠʷ ʥʘ ʧʨʦʚʦʢʘʮʠʶô ʟʘʧʦʣʥʝʥ ʚ 81 ʚʳʩʢʘʟʳʚʘʥʠʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʤʦʩʪʠ 
ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʦʚʦʢʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʅʘʧʦʣʥʝʥʠʝ ʩʣʦʪʘ óʨʝʘʢʮʠʷ ʥʘ ʧʨʦʚʦʢʘʮʠʶô ʦʙʥʘʨʫʞʠʚʘʝʪ, ʯʪʦ 
ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʦʚʦʢʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʛʘʪʠʚʥʳʤʠ: ʵʪʦ ʥʘʨʫʰʝ-
ʥʠʝ ʶʨʠʜʠʯʝʩʢʦʛʦ ʠ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʟʘʢʦʥʘ (ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ, ʚʟʷʪʢʘ (2), ʥʘʨʫʰʘʪʴ ʣʠʙʦ ʟʘʧʦʚʝʜʠ, ʣʠ-
ʙʦ ʟʘʢʦʥ, ʠʟʤʝʥʘ, ʥʘʨʫʰʝʥʠʝ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ), ʥʘʩʠʣʠʝ (ʧʨʠʤʝʥʝʥʠʝ ʥʘʩʠʣʠʷ, ʫʙʠʡʩʪʚʦ, ʥʘʩʠʣʠʝ, 
ʟʘʭʚʘʪ ʥʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʬʦʬʦʥ ʦʪʚʝʰʫ ʠ ʜʨ.), ʥʝʛʘʪʠʚʥʳʝ ʵʤʦʮʠʠ (ʥʝʜʦʚʦʣʴʩʪʚʦ, ʟʣʦʙʘ, ʥʝʥʘ-
ʚʠʩʪʴ, ʨʘʟʜʨʘʞʝʥʠʝ, ʧʨʝʚʨʘʱʝʥʠʝ ʞʝʥʱʠʥʳ ʚ ʤʝʛʝʨʫ ʠ ʜʨ.), ʢʦʥʬʣʠʢʪʳ ʠ ʩʦʮʠʘʣʴʥʳʝ ʢʘʪʘʢʣʠʟʤʳ 
(ʢʦʥʬʣʠʢʪ, ʨʝʚʦʣʶʮʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʭʘʦʩ, ʧʘʥʠʢʘ, ʨʘʜʠʢʘʣʠʟʘʮʠʷ ʥʘʩʪʨʦʝ-
ʥʠʡ ʚ ʤʦʣʦʜʝʞʥʦʡ ʩʨʝʜʝ ʠ ʜʨ.), ʩʢʘʥʜʘʣʳ, ʩʩʦʨʳ (ʚʩʝ ɻ ʪʠ ʚʘʰʠ ʤʝʨʟʦʩʪʠ ʩ ʙʠʪʴʝʤ ʩʪʝʢʦʣ, ʤʦʨʜ ʠ 
ʜʨ.). ʆʜʥʘʢʦ ʫ ʧʨʦʚʦʢʘʮʠʠ ʝʩʪʴ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʩʭʦʜ ʧʨʦʚʦʢʘʮʠʠ 
ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʨʝʩʪʫʧʥʠʢ ʚʳʚʝʜʝʥ ʥʘ ʯʠʩʪʫʶ ʚʦʜʫ; ʠʣʠ ʪʚʦʨʯʝʩʢʘʷ ʩʘʤʦʦʪ-
ʜʘʯʘ, ʢʦʛʜʘ ʨʝʞʠʩʩʝʨ ʠʣʠ ʧʝʜʘʛʦʛ ʧʨʦʚʦʮʠʨʫʝʪ ʘʨʪʠʩʪʦʚ ʥʘ ʣʫʯʰʫʶ ʠʛʨʫ, ʥʘ ʧʦʠʩʢʠ ʧʨʘʚʜʳ ʠ ʪ.ʜ. (ʩʢʘ-
ʞʝʪ ʧʨʘʚʜʫ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʫʟʥʘʪʴ ʤʥʦʛʦ ʥʦʚʦʛʦ ʦ ʪʦʤ, ʯʝʤ ʞʠʚʫʪ ʠ ʯʪʦ ʜʫʤʘʶʪ ʦ 
ʩʚʦʝʡ ʢʘʨʴʝʨʝ ʥʘʝʤʥʳʝ ʤʝʥʝʜʞʝʨʳ).  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʣʦʪʘ óʩʬʝʨʘ ʧʨʦʚʦʢʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷô, ʪʦ, ʧʦ ʜʘʥʥʳʤ ʅʂʈɸ, ʧʨʦʚʦʢʘʮʠʠ ʯʘʱʝ ʚʩʝ-
ʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ, ʢʘʢ ʧʦʣʠʪʠʢʘ ʠ ʦʙʱʝʩʪʚʝʥʥʘʷ ʞʠʟʥʴ (29%). ɺ ʧʦʩʣʝʜʥʶʶ ʚʢʣʶʯʝʥʳ 
ʚʩʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ: ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʜʚʠ-
ʞʝʥʠʝ ʧʦ ʧʨʘʚʠʣʘʤ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʠʝ. 10 % ʤʘʪʝʨʠʘʣʘ ʦʪʥʝʩʝʥʦ ʢ ʩʬʝʨʝ ʦʪʥʦʰʝʥʠʡ ʤʫʞ-
ʯʠʥʳ ʠ ʞʝʥʱʠʥʳ; 8% ʩʣʫʯʘʝʚ ʧʨʠʰʣʦʩʴ ʥʘ ʦʙʳʜʝʥʥʫʶ ʞʠʟʥʴ (ʙʳʪ); 6% ï ʥʘ ʢʨʠʤʠʥʘʣ.  

ʀʪʘʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʨʝʡʤʦʚʦʛʦ ʘʥʘʣʠʟʘ ʚʳʩʢʘʟʳʚʘʥʠʡ ʩ ʛʣʘʛʦʣʦʤ çʧʨʦʚʦʮʠʨʦʚʘʪʴè ʚ ʅʂʈʗ ʙʳ-
ʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʧʨʦʚʦʢʘʮʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠ-
ʟʦʚʘʥʦ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʥʦ ʙʦʣʝʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ. ʉʫʱʝʩʪʚʫʶʪ 
ʩʦʮʠʘʣʴʥʳʝ ʪʠʧʳ ʧʨʦʚʦʢʘʪʦʨʦʚ ʠ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʢʘʮʠʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳ. ʇʨʦʚʦʮʠʨʫʝ-
ʤʤrʠ (ʞʝʨʪʚʘʤʠ ʧʨʦʚʦʢʘʮʠʡ), ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʩʫʙʲʝʢʪʳ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ ï ʦʪ ʮʝʣʳʭ ʥʘʨʦʜʦʚ ʜʦ ʦʪ-
ʜʝʣʴʥʳʭ ʣʠʮ. ʆʮʝʥʢʘ ʧʨʦʚʦʢʘʪʦʨʦʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ ʦʪ ʨʝʟʢʦ ʥʝʛʘʪʠʚ-
ʥʦʡ ʜʦ ʧʦʟʠʪʠʚʥʦʡ, ʭʦʪʷ ʧʦʨʠʮʘʥʠʝ ʧʨʝʦʙʣʘʜʘʝʪ. ʇʨʦʚʦʢʘʮʠʠ, ʟʘ ʨʝʜʢʠʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ, ʠʤʝʶʪ ʪʷʞ-
ʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ.  
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ǱǯǲǣǬǭǰǱǧ ǧǦǲǶǤǬǧǾ ǟǬǢǪǧǨǰǩǭǢǭ 
ǾǦǺǩǟ ǡ ǫǤǣǧǵǧǬǰǩǧǴ ǡǲǦǟǴ 

ǫȇȏȆȍȄȁǿ ǢǿȁȔǿȏ ǴǿȌȍȌȍȁȌǿ 
ʩʪʘʨʰʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ǴǿȋȏǿȄȁǿ ǰǿȈǞȏǿ ǩǿȏȇȋȍȁȌǿ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʢʘʬʝʜʨʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʊʘʜʞʠʢʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 
ʠʤʝʥʠ ɸʙʫʘʣʠ ʠʙʥ ʉʠʥʦ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 
ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʚʫʟʝ. ɺʳʜʝʣʝʥ ʨʷʜ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 
ʩʪʫʜʝʥʪʘʤʠ-ʤʝʜʠʢʘʤʠ. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʩʠʩʪʝʤʳ ʷʟʳʢʦʚʦʡ 
ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʦʙʫʯʝʥʠʝ, ʤʝʜʠʮʠʥʩʢʠʝ ʚʫʟʳ, ʩʧʝʮʠʘʣʠʩʪʳ, ʪʨʫʜʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, 
ʤʝʜʠʮʠʥʩʢʠʡ ʩʣʝʥʛ. 
 

DIFFICULTIES OF LEARNING ENGLISH IN MEDICAL UNIVERSITIES 
 

Mirzoeva Gavhar Hanonovna, 
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Abstract: the article presents a study of the features of the organization of English language learning in 
medical school. A number of problems arising in the process of learning English by medical students are 
highlighted. The necessity of radical revision of the system of language training of future medical specialists, 
which should be directed to the professional and practical interests of medical students. 
Key words: English, education, medical universities, specialists, learning difficulties, medical slang. 

 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʧʨʦʩ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʟʘʚʝʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʤʝʜʠʮʠʥʳ ʦʙʱʘʪʴʩʷ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʦʧʳʪʦʤ ʠ 
ʧʨʦʭʦʜʠʪʴ ʦʙʫʯʝʥʠʝ ʚ ʟʘʨʫʙʝʞʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʠ ʩ ʧʦʩʪʝʧʝʥʥʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʩʪʨʘʥʳ ʚ 
ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʫʜʝʣʷʶʪ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 
ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʨʝʤʷ ʫʯʝʙʥʦʡ, 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ 
ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʛʦʜʷʪʩʷ ʠʤ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ, ʦʙʝʩʧʝʯʘʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʦʤʦʛʫʪ 
ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʜʠʥʘʤʠʯʥʦʤ ʤʠʨʝ. 

ɸʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʢʦʪʦʨʳʡ ʠʟʫʯʘʝʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 
ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʮʠʢʣʳ ʠʟʫʯʝʥʠʷ 
ʦʙʱʝʡ ʛʨʘʤʤʘʪʠʢʠ, ʣʝʢʩʠʢʠ, ʦʨʬʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʛʨʘʤʤʘʪʠʢʠ, ʣʝʢʩʠʢʠ ʠ ʩʪʠʣʠʩʪʠʢʠ 
ʩʦʙʩʪʚʝʥʥʦ ʤʝʜʠʮʠʥʩʢʦʡ ʦʪʨʘʩʣʠ. ʄʝʜʠʮʠʥʩʢʠʡ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ - ɻ ʪʦ ʦʪʜʝʣʴʥʳʡ ʢʫʨʩ, ʵʪʦ ʙʫʜʪʦ ʷʟʳʢ ʚ 
ʷʟʳʢʝ, ʢʦʪʦʨʳʡ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʦʙʱʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʮʠʢʣʘ. ʀʟʫʯʝʥʠʝ ʠ 
ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʣʝʢʩʠʢʠ ʩʪʫʜʝʥʪʘʤʠ - ʥʝʦʪʲʝʤʣʝʤʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚ 
ʜʦʩʪʠʞʝʥʠʠ ʛʣʘʚʥʦʡ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʢʘʢ ʩʨʝʜʩʪʚʫ ʦʙʱʝʥʠʷ ʚ 
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ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ ʩʚʦʙʦʜʥʦ ʯʠʪʘʪʴ ʤʝʜʠʮʠʥʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ ʠ 
ʧʦʥʠʤʘʪʴ ʫʩʪʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʫʤʝʪʴ ʦʙʱʘʪʴʩʷ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ 
ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʠʤʝʥʥʦ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʣʝʢʩʠʢʠ, ʧʦʪʦʤʫ ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʠ ʫʤʝʥʠʝ ʝʛʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʦʚʣʘʜʝʥʠʷ ʚʩʝʤʠ ʚʠʜʘʤʠ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʠʥʦʷʟʳʯʥʦʡ ʩʨʝʜʳ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʦʚ ʬʦʨʤʠʨʫʝʪ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʩ ʢʦʪʦʨʳʤ 
ʩʚʷʟʘʥʳ ʤʦʱʥʳʝ ʨʝʟʝʨʚʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʷʟʳʢʫ. ɺ ʯʪʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʦʚ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʚʣʘʜʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʦʡ, ʢʣʠʥʠʯʝʩʢʦʡ ʠ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʣʝʢʩʠʢʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʚʣʘʜʝʥʠʝ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʦʡ ʠʥʦʷʟʳʯʥʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ 
ʤʝʜʠʮʠʥʩʢʦʡ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʦʙʦʛʘʱʝʥʠʝ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʙʫʜʫʱʠʭ ʤʝʜʠʢʦʚ ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʦʡ 
ʣʝʢʩʠʢʦʡ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʧʣʦʜʦʪʚʦʨʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1].  

ɺʦ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩʪʫʜʝʥʪʳ ʫʛʣʫʙʣʷʶʪ ʩʚʦʠ ʟʥʘʥʠʷ ʛʨʘʤʤʘʪʠʢʠ ʠ ʣʝʢʩʠʢʠ 
ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ʅʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʧʨʦʛʨʘʤʤʫ ʢʫʨʩʘ ʚʢʣʶʯʝʥʳ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʪʝʤʳ, 
ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʫʯʥʳʤ ʠʥʦʷʟʳʯʥʳʤ ʪʝʢʩʪʦʤ, ʜʠʘʣʦʛʠʯʝʩʢʘʷ ʨʝʯʴ, 
ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʪʥʦʤʫ ʦʙʱʝʥʠʶ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʪʝʤʳ ʙʫʜʫʱʠʭ 
ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ.  

ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʚʠʜʝʦ - ʠ 
ʘʫʜʠʦʬʘʡʣʘʤʠ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ 
ʤʝʜʠʮʠʥʩʢʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʷʟʳʢʦʤ ʩʪʦʠʪ ʟʥʘʢʦʤʠʪʴ ʩʪʫʜʝʥʪʦʚ ʩ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ 
ʤʝʜʠʮʠʥʩʢʠʤ ʩʣʝʥʛʦʤ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʝʜʠʮʠʥʩʢʦʤʫ ʨʘʙʦʪʥʠʢʫ, ʢʦʪʦʨʳʡ ʥʝ ʚʣʘʜʝʝʪ ʨʘʟʛʦʚʦʨʥʳʤ 
ʩʣʝʥʛʦʤ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʝ, ʙʫʜʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦ ʨʘʙʦʪʘʪʴ ʠʣʠ ʦʙʱʘʪʴʩʷ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ 
ʢʦʣʣʝʛʘʤʠ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʣʝʥʛʘ ʧʦʟʚʦʣʠʪ ʯʫʚʩʪʚʦʚʘʪʴ 
ʤʦʨʘʣʴʥʫʶ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʫʚʝʨʝʥʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʦʙʱʝʥʠʷ ʚ ʘʥʛʣʦʷʟʳʯʥʦʤ ʢʦʣʣʝʢʪʠʚʝ [2].  

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʣʝʥʛʘ ʦʧʠʩʘʥʦ ʚ ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʤ ʩʣʦʚʘʨʝ 
ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʣʝʥʛʘ. ʋʯʠʪʳʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʷʟʳʢʘ ʚʨʘʯʝʙʥʦʡ 
ʪʝʨʤʠʥʦʣʦʛʠʝʡ, ʚʨʘʯʠ ʠ ʩʪʫʜʝʥʪʳ ʩʢʣʦʥʥʳ ʢ ʝʝ ʫʧʨʦʱʝʥʠʶ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 
ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʨʤʠʥʦʚ ʠ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʥʝʫʜʦʙʩʪʚʦ ʜʘʞʝ ʧʨʠ ʧʨʦʠʟʥʦʰʝʥʠʠ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʮʝʣʷʭ ʷʟʳʢʦʚʦʡ ʵʢʦʥʦʤʠʠ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʩʦʢʨʘʱʝʥʥʳʝ ʬʦʨʤʳ ʠʣʠ ʤʝʪʘʬʦʨʠʯʝʩʢʠʝ 
ʩʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʥʷʪʠʝ, ʩʦʙʳʪʠʝ ʠʣʠ ʷʚʣʝʥʠʝ:  

Doc ï ʚʨʘʯ ʚʨʘʯʫ;  
Dr. Feelgood ï ʚʨʘʯ, ʚʳʧʠʩʳʚʘʶʱʠʡ ʣʝʢʘʨʩʪʚʘ ʥʝ ʟʘʜʫʤʳʚʘʷʩʴ (ʚʨʘʯ ʯʫʚʩʪʚʫʡ ʩʝʙʷ ʭʦʨʦʰʦ);  
ɺaby catcher ï ʘʢʫʰʝʨ (ʜʦʩʣ. ʣʦʚʝʮ ʤʘʣʳʰʝʡ);  
Gasser ï ʘʥʝʩʪʝʟʠʦʣʦʛ (ʛʘʟʦʚʱʠʢ);  
Knife-happy ï ʦʧʠʩʘʥʠʝ ʩʣʠʰʢʦʤ ñʘʢʪʠʚʥʦʛʦò ʭʠʨʫʨʛʘ (ʨʘʜ ʧʦʤʘʭʘʪʴ ʥʦʞʦʤ);  
Shadow gaser ï ʨʝʥʪʛʝʥʦʣʦʛ (ʨʦʟʛʣʷʜʳʚʘʪʝʣʴ ʪʝʥʝʡ);  
Bag ï ʜʘʚʘʪʴ ʢʠʩʣʦʨʦʜʥʫʶ ʤʘʩʢʫ;  
Bronk ï ʩʜʝʣʘʪʴ ʙʨʦʥʭʦʩʢʦʧʠʶ;  
Tern ï ʠʥʪʝʨʥ [3].  
ʄʝʜʠʮʠʥʩʢʠʡ ʩʣʝʥʛ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʷʟʳʢʦʤ ʨʘʙʦʯʠʭ ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʳ, ʦʥ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʩʩʦʡ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ. ʇʦʩʢʦʣʴʢʫ ʤʦʣʦʜʝʞʴ ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ 
ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʣʝʥʛʘ, ʠʟʫʯʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʣʝʥʛʘ ʚʩʝʛʜʘ ʚʳʟʳʚʘʝʪ ʥʝʤʘʣʳʡ ʠʥʪʝʨʝʩ ʫ 
ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ ʠ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ [4]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʟʘʯʘʩʪʫʶ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʚʫʭ-ʯʘʩʦʚʦʡ ʥʝʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ 
ʥʘʧʨʘʚʣʝʥʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʘʥʛʣʠʡʩʢʦʛʦ 
ʷʟʳʢʘ ʚʳʟʳʚʘʝʪ ʫ ʩʪʫʜʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʩʪʫʜʝʥʪʳ-ʤʝʜʠʢʠ ʥʘʯʠʥʘʶʪ ʫʯʠʪʴ 
ʥʦʚʳʡ ʜʣʷ ʩʝʙʷ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ ʠ ʢʦʪʦʨʳʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʟʫʯʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʨʤʠʥʦʚ ʠ ʧʦʥʷʪʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʫʜʝʥʪʳ ʝʱʝ ʥʝ 
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ʩʪʘʣʢʠʚʘʣʠʩʴ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ 
ʟʘʜʘʯʘ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʧʨʘʚʠʣʴʥʦʤʫ ʧʨʦʠʟʥʦʰʝʥʠʶ ʪʝʨʤʠʥʦʚ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʩʣʝʜʫʝʪ ʦʪʜʝʣʴʥʦ 
ʚʳʜʝʣʠʪʴ ʪʝʨʤʠʥʳ ʣʘʪʠʥʩʢʦʛʦ ʠ ʛʨʝʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ ʥʘ ʢʣʠʥʠʯʝʩʢʠʭ 
ʢʘʬʝʜʨʘʭ. ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʧʨʘʚʦʧʠʩʘʥʠʝ ʵʪʠʭ ʪʝʨʤʠʥʦʚ ʩʦʚʧʘʜʘʝʪ, ʘ ʚʦʪ ʧʨʦʠʟʥʦʰʝʥʠʝ 
ʦʪʣʠʯʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʚ ʟʘʜʘʯʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʭʦʜʠʪ ʟʘʜʘʯʘ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʦʙʱʠʤ ʧʨʘʚʠʣʘʤ 
ʧʨʦʠʟʥʦʰʝʥʠʷ ʪʝʨʤʠʥʦʚ ʪʘʢʦʛʦ ʧʣʘʥʘ ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ [5], 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʷʟʳʢʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʚʫʟʝ 
ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʦʛʦ ʥʘ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ; ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʷʟʳʢʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ 
ʘʙʠʪʫʨʠʝʥʪʦʚ. ʅʝ ʦʪʚʝʨʛʘʷ ʚʘʞʥʦʩʪʠ ʛʦʚʦʨʝʥʠʷ ʧʨʦʙʣʝʤʘ ʫʤʝʥʠ\ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʫʜʝʥʪʘ-ʤʝʜʠʢʘ ʠ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ 
ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʉʪʘʥʦʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ-ʤʝʜʠʢʘ, 
ʦʙʣʘʜʘʝʪ ʧʨʦʜʚʠʥʫʪʳʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ 
ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʧʝʨʘʪʠʚʥʦ ʦʥ ʩʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʦʜʥʦʤ ʷʟʳʢʝ, ʥʦ ʠ ʠʥʦʩʪʨʘʥʥʳʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʦʚ ʠʥʦʷʟʳʯʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʯʪʝʥʠʶ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʥʠʤʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʚʫʟʝ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʩʠʩʪʝʤʳ ʷʟʳʢʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ 
ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-
ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʥʪʝʨʝʩʳ ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʦʩʥʦʚ ʠʥʦʷʟʳʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠʠ ʟʘʥʷʪʠʡ, 
ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʢʫʨʩʘ, ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ, 
ʨʘʟʨʘʙʦʪʢʘ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʦʷʟʳʯʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ - ʵʪʦ 
ʤʥʦʛʦʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʨʘʟʚʠʪʠʝ ʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ, ʧʦʚʳʰʘʝʪ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠ ʨʘʩʰʠʨʷʝʪ ʢʨʫʛʦʟʦʨ ʩʧʝʮʠʘʣʠʩʪʘ, ʩʪʠʤʫʣʠʨʫʝʪ ʥʘ ʧʦʩʪʦʷʥʥʦʝ 
ʩʘʤʦʨʘʟʚʠʪʠʝ ʠ ʩʘʤʦʦʙʦʛʘʱʝʥʠʝ ʣʠʮʘ ʯʝʨʝʟ ʚʭʦʞʜʝʥʠʝ ʚ ʤʠʨ ʜʨʫʛʦʛʦ ʷʟʳʢʘ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 
ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 
ʜʘʣʴʥʝʡʰʝʛʦ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ. 
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ǩǭǫǮǤǱǤǬǵǧǧ ǲǶǟǸǧǴǰǾ ǰǯǤǣǰǱǡǟǫǧ 
ǮǟǯǤǫǧǭǪǭǢǧǶǤǰǩǭǢǭ ǳǭǬǣǟ ǯǲǰǰǩǭǢǭ 
ǾǦǺǩǟ 

ǬȂȒȄȌ ǱȔȇ ǴȍȌȂ ǴǿȌț 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠʤ. ɸ.ʉ. ʇʫʰʢʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʝʥʠʢʘ ʦʩ-
ʥʦʚʥʦʡ ʰʢʦʣʳ ʩʨʝʜʩʪʚʘʤʠ ʧʘʨʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 
ʫʛʣʫʙʣʝʥʠʝ ʟʥʘʥʠʡ ʦ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʦ ʧʘʨʝʤʠʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʠʟʫʯʝʥʠʝ ʠʭ ʢʘʢ ʩʨʝʜʩʪʚ 
ʢʦʤʤʫʥʠʢʘʮʠʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʦʩʥʦʚʘ ʦʙʫʯʝʥʠʷ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ, ʢʫʣʴʪʫʨʘ, ʧʘʨʝ-
ʤʠʠ, ʷʟʳʢ.  
 

DEVELOPMENT OF COMMUNICATIVE COMPETENCE OF STUDENTS WITH MEANS OF 
PAREMIOLOGICAL FUND OF THE RUSSIAN LANGUAGE 

 
Nguyen Thi Hong Hanh 

 
Abstract: The article is devoted to the formation of the communicative competence of the pupil of the primary 
school by means of the paremiological fund of the Russian language. The aim of our work is to deepen 
knowledge of the Russian language, in particular, about the Russian language paremia, and study them as 
means of communication. 
Keywords: communicative basis of learning, communicative competence, culture, pararemias, language. 

 
ɹʣʫʬʙʤʵʦʧʪʫʵ ʪʫʙʫʵʡ. ʋʯʘʩʪʠʝ ʣʠʯʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʤʤʫ-
ʥʠʢʘʮʠʠ. ʏʝʨʝʟ ʧʦʟʥʘʥʠʝ ʠ ʦʙʱʝʥʠʝ ʯʝʣʦʚʝʢ ʚʣʠʷʝʪ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʠʟʤʝʥʷʝʪ ʝʝ, ʨʝʘʣʠʟʫʝʪ ʩʚʦʠ 
ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʧʦʪʦʤʫ ʧʨʠʦʨʠʪʝʪʥʦʡ ʚ ʥʘʰʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦ-
ʙʣʝʤʘ ʦʙʫʯʝʥʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʦʩʥʦʚʝ ʢʘʢ ʚʝʜʫʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙ-
ʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. 

ʗʟʳʢ ʠ ʢʫʣʴʪʫʨʘ ʦʯʝʥʴ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʂʘʞʜʳʡ ʷʟʳʢ ʥʝʦʪʜʝʣʠʤ ʦʪ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ ʩʦ-
ʩʪʘʚʣʷʝʪ ʩʤʳʩʣʦʚʦʡ ʘʩʧʝʢʪ. ʗʟʳʢ ʥʝ ʪʦʣʴʢʦ ʩʨʘʟʫ ʞʝ ʦʪʦʙʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʫʶ ʢʫʣʴʪʫʨʫ, ʥʦ ʠ ʬʠʢʩʠ-
ʨʫʝʪ ʝʝ ʧʨʝʜʳʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʝʜʘʝʪ ʝʝ ʮʝʥʥʦʩʪʠ ʦʪ ʧʦʢʦʣʝʥʠʷ ʢ ʧʦʢʦʣʝʥʠʶ. 

ʗʟʳʢ, ʚʳʩʪʫʧʘʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʵʪʥʦʩʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʨʘʞʘʷ 
ʝʛʦ ʤʝʥʪʘʣʴʥʦʩʪʴ ʠ ʙʫʜʫʯʠ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ, ʧʦʷʚʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʪʦ-
ʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʚʦʝʛʦ ʥʦʩʠʪʝʣʷ. 

ʏʞʤʵ ʪʫʙʫʵʡ: ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʘʱʠʭʩʷ ʩʨʝʜʩʪʚʘʤʠ ʧʘʨʝ-
ʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. 

ʈʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʠ ʩʦʮʠʦʣʠʥʛʚʠʩʪʠʯʝ-
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ʩʢʠʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʫʯʝʥʠʢʘ, ʚʭʦʞʜʝʥʠʷ ʚ ʩʦʮʠʫʤ 
ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʝ ʩʦʮʠʘʣʠʟʘʮʠʠ ʚ ʥʦʚʦʤ ʦʙʱʝʩʪʚʝ. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ï ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʷʟʳʢʦʚʳʭ ʠ ʥʝʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ ʩ ʮʝ-
ʣʴʶ ʢʦʤʤʫʥʠʢʘʮʠʠ (ʚ ʪ.ʯ. ʠ ʧʘʨʝʤʠʡ), ʦʙʱʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʩʠʪʫʘʮʠʷʭ, ʫʤʝʥʠʷ 
ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʩʠʪʫʘʮʠʠ ʦʙʱʝʥʠʷ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ ʦʙʱʝʥʠʷ. 

ʇʘʨʝʤʠʠ ï ʠʩʪʦʯʥʠʢ ʩʪʨʘʥʦʚʝʜʯʝʩʢʦʡ, ʥʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʪʥʦʣʠʥʛʚʠʩʪʠʯʝ-
ʩʢʦʤ ʘʩʧʝʢʪʝ. 

ʊʝʨʤʠʥ ʧʘʨʝʤʠʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʦʩʣʦʚʠʮ ʠ ʧʦʛʦʚʦʨʦʢ. ʄ.ɸ. ʏʝʨʢʘʩ-
ʩʢʠʡ ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʝʤʠʠ: ñʤʠʥʠʤʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʩʚʝʨʭʲʷʟʳʢʦʚʦʛʦ ʩʝʤʠʦʪʠʯʝʩʢʦʛʦ 
ʷʨʫʩʘ, ʦʙʣʘʜʘʶʱʘʷ ʩʚʦʡʩʪʚʘʤʠ ʢʣʠʰʠʨʦʚʘʥʥʦʩʪʠ, ʘʬʦʨʠʩʪʠʯʥʦʩʪʠ ʠ ʩʝʥʪʝʥʮʠʦʟʥʦʩʪʠò [5, c.36]. ʇʨʠ 
ʵʪʦʤ ʢʣʠʰʠʨʦʚʘʥʥʦʩʪʴ ï ʩʚʦʡʩʪʚʦ ʪʝʢʩʪʘ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʛʣʦʙʘʣʴʥʦ, ʢʘʢ ʛʦʪʦʚʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠ ʩʝ-
ʤʘʥʪʠʯʝʩʢʦʝ ʮʝʣʦʝ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʝ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʠʪʫʘʮʠʷʭ. 
ɸʬʦʨʠʩʪʠʯʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʩʢʘʟʳʚʘʥʠʷ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʩʦʜʝʨʞʘʱʝʝ ʠʤʧʣʠʮʠʪʥʦ ʙʦʣʝʝ ʰʠ-
ʨʦʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʧʣʠʮʠʪʥʦ ʚʳʨʘʞʝʥʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʝʢʩʪʝ ʠʥʬʦʨʤʘʮʠʝʡ. 
ʉʝʥʪʝʥʮʠʦʟʥʦʩʪʴ (ʥʨʘʚʦʫʯʠʪʝʣʴʥʦʩʪʴ) ï ʥʘʣʠʯʠʝ ʚ ʚʳʩʢʘʟʳʚʘʥʠʠ ʢʨʦʤʝ ʬʘʢʪʠʯʝʩʢʦʡ ʪʘʢʞʝ ʦʮʝʥʦʯʥʦ-
ʵʩʪʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ [5, ʩ.36 ï 38]. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʡ ʪʨʘʢʪʦʚʢʝ ʩʦʜʝʨʞʠʪʩʷ ʩʢʨʳʪʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ, 
ʩʣʝʜʫʶʱʝʝ ʠʟ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʩʣʦʚʠʮʝʡ ʠ ʧʦʛʦʚʦʨʢʦʡ. 

ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʷʟʳʢʘ ʠ ʢʫʣʴʪʫʨʳ, ʨʝʣʝʚʘʥʪʥʦ ʠ ʧʝʨʚʦʝ, ʠ ʚʪʦʨʦʝ, ʠ ʪʨʝʪʴʝ, ʪ.ʢ. ʢʘʞ-
ʜʘʷ ʧʘʨʝʤʠʷ ï ʵʪʦ ñʤʘʣʝʥʴʢʠʡ ʰʝʜʝʚʨ ʥʘʨʦʜʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʟʘʢʦʥʯʝʥʥʘʷ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʤʠʥʠʘʪʶʨʘ, 
ʚ ʧʨʝʜʝʣʴʥʦ ʢʨʘʪʢʠʭ ʦʙʨʘʟʘʭ ʦʙʦʙʱʘʶʱʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʦʪʨʘʞʘʶʱʘʷ ʥʘʮʠʦʥʘʣʴʥʳʡ ʶʤʦʨ, ʢʦʥ-
ʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʥʘʨʦʜʘ, ʝʛʦ ʢʫʣʴʪʫʨʫ, ʬʠʣʦʩʦʬʩʢʦʝ ʦʩʤʳʩʣʝʥʠʝ ʨʦʜʥʦʡ ʧʨʠʨʦʜʳ ʠ ʩʦʮʠʘʣʴʥʦ-
ʙʳʪʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘò [2, c. 88].  

ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʧʘʨʝʤʠʡ ʚ ʧʨʦʮʝʩʩʝ ʵʪʥʦʢʫʣʴʪʫʨʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʫʯʝʥʠʢʦʚ. ʋʤʝ-
ʥʠʝ ʧʨʘʚʠʣʴʥʦ ʠ ʫʤʝʩʪʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʧʘʨʝʤʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʚʳʩʦ-
ʢʦʛʦ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ ʠ ʟʥʘʥʠʷ ʢʫʣʴʪʫʨʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʰʢʦʣʴʥʠʢʦʚ ʨʝʜʢʦ ʫʧʦʪʨʝʙʣʷʶʪ ʧʘʨʝ-
ʤʠʠ, ʘ ʝʩʣʠ ʠ ʫʧʦʪʨʝʙʣʷʶʪ, ʪʦ ʜʝʣʘʶʪ ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ɸ.ɸ. ʇʦʪʝʙʥʷ, ʚʳʧʦʣʥʝʥʠʝ ʷʟʳʢʦʤ ʬʫʥʢʮʠʠ ʧʝʨʝʜʘʯʠ ʵʪʥʠʯʝʩʢʦʡ ʤʝʥʪʘʣʴʥʦʩʪʠ çʟʘ-
ʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʪʦʤ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪʩʷ ʷʟʳʢʦʤ, ʘ ʚ ʪʦʤ, ʢʘʢ ʚʳʨʘʞʘʝʪʩʷè [3, c.187]. ʉ ʵʪʦʛʦ ʚʟʛʣʷʜʘ ʚ 
ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʝʩʥʦʛʦ ʚʳʩʪʫʧʘʝʪ ʪʨʘʜʠʮʠʦʥʥʦʝ ʜʠʩʢʫʨʩʠʚʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʷʟʳʢʘ (ʬʦʣʴʢʣʦʨʥʳʝ ʪʝʢʩʪʳ 
ʟʘʛʦʚʦʨʦʚ, ʚʝʨʦʚʘʥʠʡ, ʩʢʘʟʘʥʠʡ-ʤʠʬʦʚ (ʩʢʘʟʢʘ, ʣʝʛʝʥʜʘ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ), ʚʝʨʙʘʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʩʚʘ-
ʜʝʙʥʳʭ ʠ ʜʨʫʛʠʭ ʦʙʨʷʜʦʚ), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʜʣʷ ʩʚʦʝʛʦ ʥʦʩʠʪʝʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʤʠʨʦʚʦʩʧʨʠʷʪʠʷ. 

ʇʘʨʝʤʠʦʣʦʛʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʤʘʨʢʠʨʦʚʘʥʦʩʪʠ; ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʠʟʫʯʝʥʠʷ ʨʘʟʥʦʵʪʥʠʯʝʩʢʠʭ ʷʟʳʢʦʚʳʭ ʢʘʨʪʠʥ ʤʠʨʘ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʩʪʫʧʘʝʪ çʘʥʘʣʠʟ 
ʥʘʮʠʦʥʘʣʴʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʘʨʝʤʠʡ ʠ ʩʧʝʮʠʬʠʢʠ ʠʭ ʤʦʪʠʚʘʮʠʠè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʪʦʙʨʘʞʘʶʪ ʦʪʣʠʯʠʷ 
ʤʝʞʜʫ ʥʘʨʦʜʘʤʠ ʚ ʧʣʦʩʢʦʩʪʷʭ ʢʘʢ ʜʫʭʦʚʥʦʡ, ʪʘʢ ʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠʭ ʢʫʣʴʪʫʨ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʨʝʤʠʦ-
ʣʦʛʠʷ ʧʝʨʝʜʘʝʪ ʜʫʭ ʠ ʩʚʦʝʦʙʨʘʟʠʝ ʥʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʨʭʘʠʯʥʘʷ ʥʘʨʦʜʥʘʷ ʢʫʣʴʪʫʨʘ ʠ ʷʟʳʢ ʥʘʭʦ-
ʜʷʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ.  

ʆʪʜʝʣʴʥʳʝ ʧʘʨʝʤʠʠ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʜʣʷ ʤʦʨʘʣʴʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. 
ʋʯʠʪʝʣʶ ʩʣʝʜʫʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʦʛʘʱʝʥʠʝ ʚʝʱʘʥʠʷ ʫʯʝʥʠʢʦʚ ʧʘʨʝʤʠ-

ʷʤʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʩʪʘʚʠʪʴ ʩʣʦʚʘʨʴ-ʤʠʥʠʤʫʤ ʧʘʨʝʤʠʡ ʩ ʪʦʣʢʦʚʘʥʠʝʤ ʠʭ ʟʥʘʯʝʥʠʡ. ʇʦʵʪʦʤʫ ʧʝʜʘʛʦʛ 
ʜʦʣʞʝʥ ʥʘʫʯʠʪʴ ʫʯʝʥʠʢʦʚ ʚʦʩʧʨʠʥʠʤʘʪʴ ʨʫʩʩʢʠʡ ʷʟʳʢ ʥʝ ʢʘʢ ʩʫʛʫʙʦ ʪʝʦʨʝʪʠʢʦ-ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʢʦʤ-
ʧʣʝʢʩ, ʘ ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʠ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚʝʢʘʤʠ ʚʦ ʚʟʘʠʤʦʩʚʷ-
ʟʠ ʩ ʠʩʪʦʨʠʝʡ, ʵʪʥʦʛʨʘʬʠʝʡ, ʬʦʣʴʢʣʦʨʦʤ, ʪʨʘʜʠʮʠʷʤʠ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʝʩʦʤʦʝ ʟʥʘʯʝ-
ʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʡ ʘʩʧʝʢʪ ʦʙʫʯʝʥʠʷ ʷʟʳʢʘ, ʩʤʳʩʣʦʚʦʝ ʥʘʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚ-
ʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʢʦʧʣʝʥʠʷ, ʦʪʙʦʨʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʩʚʝʜʝʥʠʡ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʰʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʨʫʩʩʢʦʡ ʧʘʨʝʤʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 
ʛʦʪʦʚʥʦʩʪʴ ʫʯʠʪʝʣʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ʇʝʜʘʛʦʛ, ʧʨʦʷʚʣʷʷ ʠʥʠʮʠʘʪʠʚʫ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ 
ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʜʦʣʞʝʥ: ʧʣʘʥʠʨʦʚʘʪʴ ʫʨʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ 
ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʩʚʷʟʳʚʘʪʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʴʶ ʠ ʠʥʪʝʨʝʩʘʤʠ ʫʯʝʥʠʢʦʚ; 
ʧʨʠʚʣʝʢʘʪʴ ʢ ʦʙʩʫʞʜʝʥʠʶ ʧʨʝʜʳʜʫʱʠʡ ʦʧʳʪ ʰʢʦʣʴʥʠʢʦʚ; ʦʮʝʥʠʚʘʷ ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ, 




























































































































































