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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

7.04.2018 ʛ. 

XI II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

 

 

çINTERNATIONAL INNOVATION RESEARCH è 

 

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 



10 INTERNATIONAL INNOVATION RESEARCH 

 

XIII ÜÕÖÔãÝÐàÞÔÝÐï ÝÐãçÝÞ-ßàÐÚâØçÕáÚÐï ÚÞÝäÕàÕÝæØï  | ¼Æ½Á ¦½°Ãº° ¸ ¿À¾Á²µÉµ½¸µ« 

11) ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʝʡ 

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

ʣʠʘʣ) ʆʋʇ ɺʆ çɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡè  

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

ʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʈʷʟʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè 

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

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

ʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

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

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

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

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

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

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

ʥʦʤʠʢʦ-ʶʨʠʜʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

20) ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ 

ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

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

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

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

ʬʝʩʩʦʨ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

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

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

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

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

ʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻɼ ʉʆ ʈɸʅ) 

28) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

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

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

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

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

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

çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-

ɹʘʨʘʥʦʚʩʢʦʛʦè 

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

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè  

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

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

çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

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

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

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

ɻʦʣʴʜʙʝʨʛʘ ʊʦʤʩʢʦʛʦ ʅʀʄʎ. 

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

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ "ʄʦʩʢʦʚʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  
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ÁÃ»ÂË³¾² ¼.´. 
ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ʌɻɹʆʋ ɺʆ çʀʥʛʫʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ  ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʢʣʘʩʩ ʩʧʠʨʘʣʝʦʙʨʘʟʥʳʭ ʬʫʥʢʮʠʡ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ  ‗,ὥȟὦ   ʢʣʘʩʩ   Ὓ ὴȟ‗ȟὥȟὦ. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʦʛ ʪʝʦʨʝʤʳ ʠʩʢʘʞʝ-
ʥʠʷ   ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢʣʘʩʩʫ Ὓ ὴȟ‗ȟὥȟὦ- ʩʧʠʨʘʣʝʦʙʨʘʟʥʳʭ ʬʫʥʢʮʠʡ,   ʫʢʘʟʘʪʴ ʪʦʯʥʳʝ ʦʮʝʥʢʠ  ʚ ʦʙ-

ʣʘʩʪʷʭ ὑȟ ʠ  Ὗ ȟ Ὧ     ʠ ʧʦʩʪʨʦʠʤ   ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ     ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʘ ʟʘʪʝʤ ʦʧʨʝʜʝ-

ʣʠʪʴ ʨʘʜʠʫʩ ʦʜʥʦʣʠʩʪʥʦ ʟʚʝʟʜʥʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ. 
 ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ. ʉʧʠʨʘʣʝʦʙʨʘʟʥʳʝ ʬʫʥʢʮʠʠ, ʪʝʦʨʝʤʘ ʠʩʢʘʞʝʥʠʷ, ʧʦʣʥʳʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʢʨʘʪʥʦʢʨʫ-
ʛʦʚʳʝ ʦʙʣʘʩʪʠ, ʪʦʯʥʳʝ ʦʮʝʥʢʠ, ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʨʘʜʠʫʩ ʦʜʥʦʣʠʩʪʥʦ ʟʚʝʟʜʥʦʡ ʬʫʥʢʮʠʠ. 
  

ONE SUBCLASSES OF SPIRAL FUNCTIONS 
 

Sultygov M. D. 
  

Abstract. The purpose of this paper is to define a subclass of spiral functions by parameters   ‗,ὥȟὦ  
class Ὓ ὴȟ‗ȟὥȟὦ. To formulate a multi-dimensional analogue of the theorem of distortion belonging to the 

class Ὓ ὴȟ‗ȟὥȟὦ  spiral functions, to provide accurate valuations in the areas of ὑȟ and  Ὗ ȟ Ὧ 

and construct the corresponding extremal functions, and then to determine the radius of the star and univalent 
functions for a given class. 
Key words. Spiral functions, distortion theorem, limited to full multiples of the circular area, accurate esti-
mates, special subsets, and the radius of the star univalent functions. 

 

1. ɻʛʞʝʞʦʡʞ. ʅʘʟʦʚʝʤ ὪᾀᶰὌὈṒὅ   ʬʫʥʢʮʠʝʡ ʢʣʘʩʩʘ ὗ  [1,10], ʝʩʣʠ  ʚ  ὈṒὅ  ʠʤʝʝʪ  
ʨʘʟʣʦʞʝʥʠʝ  

Ὢᾀ ρ В ὥᾀȿȿ ,

 

   ȿὯȿ В Ὧȟ                                        (1) 

ʠ  Ὂᾀ ᾀὪ’ᾀȟȣȟᾀȟȣȟ’ᾀ , ʢʘʢ ʬʫʥʢʮʠʷ  ʧʝʨʝʤʝʥʥʦʛʦ  ᾀ, ʦʜʥʦʣʠʩʪʥʘ ʚ ʩʝʯʝʥʠʠ ʦʙ-
ʣʘʩʪʠ  Ὀ  c ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʷʤʦʡ   

ὖ = ᾀ ȡ’ ᶰὅ͵ πȟά ρȟȣȟὯ ρȟὯ ρȟȣὲȠ 

ʧʨʠ  ’ π  ʬʫʥʢʮʠʷ   Ὂᾀ ᾀὪπȟȣȟᾀȟȣȟπ   ʦʜʥʦʣʠʩʪʥʘ ʚ ʩʝʯʝʥʠʠ  

ɤ Ὀ᷊ᾀ πȡά ρȟȣȟὯ ρȟὯ ρȟȣȟὲȢ 
ɻʦʣʦʤʦʨʬʥʫʶ ʬʫʥʢʮʠʶ ὪᾀᶰὌὈṒὅ ȟʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʫʩʣʦʚʠʶ 

ὙὩ π                                                   (2) 

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ‗ ï ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʡ ʬʫʥʢʮʠʝʡ ʠ ʦʙʦʟʥʘʯʘʪʴ ʝʛʦ ʚ ʚʠʜʝ Ὓ ρȟ‗ȟπȟ

πȟȿ‗ȿ . ɿʜʝʩʴ ʦʧʝʨʘʪʦʨ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ  ὒὪᾀ  ʠʤʝʝʪ ʚʠʜ  ὒ Ὢᾀ Ὢᾀ В ᾀ  

[2,10]. ʆʙʨʘʪʥʳʤ ʢ  ὒ Ὢᾀ   ̫ ʚʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨ  ὒ Ὢᾀ ᷿‐ Ὢ‐ᾀȟȣȟ‐ᾀ Ὠ‐ .  

ɺ  ʩʣʫʯʘʝ ʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʵʪʦʪ ʢʣʘʩʩ ʚʚʝʣ  ʃ.ʉʧʘʯʝʢ [3] , ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʬʫʥʢ-
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ʮʠʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʘʥʘʣʠʪʠʯʥʳ ʠ ʦʜʥʦʣʠʩʪʥʳ ʚ ʝʜʠʥʠʯʥʦʤ ʢʨʫʛʝ.  ɺ 1967 ʛ. ʈ.ʃʠʙʝʨʘ [4]  ʨʘʩʰʠʨʠʣ ʵʪʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ  ‗ ï ʩʧʠʨʘʣʝʦʙʨʘʟʥʳʝ ʬʫʥʢʮʠʠ ʧʦʨʷʜʢʘ  ʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ. ʂʨʠʪʝʨʠ-
ʝʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʛʦʣʦʤʦʨʬʥʳʭ ʬʫʥʢʮʠʡ ὪᾀᶰὌὈṒὅ   ʢ  ʜʘʥʥʦʤʫ ʢʣʘʩʩʫ, ʢʦʪʦʨʳʡ ʤʳ  ʦʙʦ-
ʟʥʘʯʠʤ  ʢʘʢ  Ὓ ρȟ‗ȟ, ̫ ʚʣʷʝʪʩʷ   

ὙὩ ὧέί‗                                         (3) 

ɺ [5,6]   ʥʘʤʠ ʦʧʨʝʜʝʣʝʥ ʢʣʘʩʩ Ὓ ὴȟ‗ȟȟπ  ὴȟȿ‗ȿ , 

                                                       ὙὩ ὧέί‗                                                   τ  

ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʛʦʣʦʤʦʨʬʥʳʭ  ʚ  ὈṒὅ  ʬʫʥʢʮʠʡ ʚʠʜʘ (1) ʪʘʢʠʭ, ʯʪʦ  

Ὂᾀ ᾀὪ’ᾀȟȣȟᾀȟȣȟ’ᾀ ,  ʢʘʢ  ʬʫʥʢʮʠʷ  ʧʝʨʝʤʝʥʥʦʛʦ  ᾀ,  ὴ-ʣʠʩʪʥʘ 

‗ ï ʩʧʠʨʘʣʝʦʙʨʘʟʥʘ ʧʦʨʷʜʢʘ   ʚ  Ὀ᷊ὖ ȟ ʘ ʧʨʠ ’ π  ʬʫʥʢʮʠʷ   

    Ὂᾀ ᾀὪπȟȣȟᾀȟȣȟπ  ὴ-ʣʠʩʪʥʘ ‗ ï ʩʧʠʨʘʣʝʦʙʨʘʟʥʘ  ʧʦʨʷʜʢʘ  ʚ  ɤ Ȣ  ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ  

ʢʨʠʪʝʨʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʣʘʩʩʫ Ὓ ὴȟ‗ȟ ʛʦʣʦʤʦʨʬʥʳʭ  ʚ  ὈṒὅ  ʬʫʥʢʮʠʡ ʚʠʜʘ (1)   ʧʨʦʚʦʜʠʪʩʷ  
ʧʦ ʤʝʪʦʜʫ ʚ [7].  

ɼʣʷ ʟʥʘʯʝʥʠʡ  ‗,ὥȟὦ ʪʘʢʠʭ, ʯʪʦ  

 ȿ‗ȿ ȟὥ ὦ ρȟὦ ὥ ὦ ρ                                     υ 

ʤʳ ʩʢʘʞʝʤ, ʯʪʦ ʬʫʥʢʮʠʷ Ὢᾀ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ Ὓ ὴȟ‗ȟὥȟὦȟ ʧʨʠ    ὪᾀᶰὛ ὴȟ‗ȟπ  ʠ 
ʠʤʝʝʪ ʚʠʜ  

ὩὒὪᾀ

Ὢᾀ
ὥὧέί ὭίὭὲὦȢ                               φ 

ʗʩʥʦ, ʯʪʦ ʢʘʞʜʳʡ Ὓ ὴȟ‗ȟὥȟὦ ʷʚʣʷʝʪʩʷ ʧʦʜʢʣʘʩʩʦʤ ᶰὛ ὴȟ‗ȟπȢ ʀʟ ʬʦʨʤʫʣʳ (6) ʣʝʛʢʦ ʧʦʣʫ-

ʯʠʪʴ ʠʥʪʝʛʨʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʢʣʘʩʩʘ, ʧʨʠʤʝʥʷʷ  ʢ (6) ʦʙʨʘʪʥʳʡ ʦʧʝʨʘʪʦʨ ὒ ὪᾀȢ 

2.ʇʪʦʧʛʦʧʢ ʩʞʠʬʤʵʫʙʫ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʫʥʢʮʠʠ, ʛʦʣʦʤʦʨʬʥʳʝ ʚ ʧʦʣʥʳʭ ʦʛʨʘʥʠʯʝʥ-

ʥʳʭ ʢʨʘʪʥʦʢʨʫʛʦʚʳʭ ʦʙʣʘʩʪʷʭ ὈṒὅ  ʠʣʠ ʚ ʠʭ ʧʦʜʦʙʣʘʩʪʷʭ   Ὀ ὶὈȟ   ̄̅̆  Ὀ ʟʘʤʳʢʘʥʠʝ ʦʙʣʘʩʪʠ 
Ὀ   ̉  ὶɴ πȟρȢ ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʧʠʩʠ ʚʩʝ ʨʘʩʩʫʞʜʝʥʠʷ ʥʠʞʝ ʧʨʦʚʦʜʷʪʩʷ ʜʣʷ ʩʣʫʯʘʷ ʜʚʫʭ ʢʦʤʧʣʝʢʩ-
ʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʦʜʥʘʢʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʛʢʦ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ ʩʣʫʯʘʡ ʤʥʦʛʠʭ ʢʦʤʧʣʝʢʩʥʳʭ 
ʧʝʨʝʤʝʥʥʳʭ. 

ʅʘʤ ʥʫʞʥʘ ʙʫʜʝʪ ʩʣʝʜʫʶʱʘʷ ʣʝʤʤʘ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʳ ʠʩʢʘʞʝʥʠʷ ʠʟ [8].  

ʄʞʥʥʙ 1. ʇʫʩʪʴ ʬʫʥʢʮʠʷ Ὢᾀȟᾀ    ʠʤʝʝʪ ʚʠʜ  (1)  ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ  Ὓ ὴȟ‗ȟὥȟὦȢ  ʊʦʛʜʘ 
ʠʤʝʝʤ ʩʣʝʜʫʶʱʠʝ ʪʦʯʥʳʝ ʦʮʝʥʢʠ: 

ὙὩ
ὒὪᾀȟᾀ

Ὢᾀȟᾀ
ρ
ὧὦ ρ ὥὶὧέίὶὧέί

ὦ ρ ὥ ὶ
 ȟ 

ὙὩ
ὒὪᾀȟᾀ

Ὢᾀȟᾀ
 ρ

ὧὦ ρ ὥὶὧέίὶὧέί

ὦ ρ ὥ ὶ
 ȟ 

ʛʜʝ  ὧ ὦ ρ ὥ Ȣ 
ʋʞʧʩʞʥʙ 1. ʇʫʩʪʴ  ʛʦʣʦʤʦʨʬʥʘʷ  ʬʫʥʢʮʠʷ Ὢᾀ ρ В ὥᾀȿȿ

 

       ʠ  

Ὢᾀȟᾀ ᶰὛ ὴȟ‗ȟὥȟὦȢ  ʊʦʛʜʘ ʠʤʝʝʤ ʩʣʝʜʫʶʱʠʝ   ʦʮʝʥʢʠ ʧʨʠ  ρ:  

ὦ ρ ὥὶ
Ͻ

ȿὪᾀȟᾀ ȿ ὦ ρ ὥὶ
Ͻ

 ȟ                    (7) 
ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠ  ρ: 

Ὡὼὴ ὶὧέίȿὪᾀȟᾀ ȿ Ὡὼὴὶὧέί Ȣ                         (8) 

ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ ὅ  ʚʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʣʘʩʪʠ: 

ʛʠʧʝʨʢʦʥʫʩ  Ὼ ᾀȟᾀ ᶰὅȡȿᾀȿ ȿᾀȿ ρ, 
ʧʦʣʠʢʨʫʛ  Ὗ ᾀɴ ὅȡᴁᾀᴁ Ὑ,  

ὑȟ ᾀɴ ὅȡὥȿᾀȿ ὥȿᾀȿ ρȟὥȟὥ πȟπ „ ρȠ                   (9)  

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠ ʚʳʧʫʢʣʘʷ ʦʛʨʘʥʠʯʝʥʥʘʷ  ʧʦʣʥʘʷ ʜʚʦʷʢʦ ʢʨʫʛʦʚʘʷ  ʦʙʣʘʩʪʴ   
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ὈȟḰ ᾀȟᾀ ᶰὅȡȿᾀȿ ȿᾀȿ ρȠὴ
ά

ὲ
ȟάȟὲȟήᶰὔ  

ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʘ: 
ȿ ȿ ȿ ȿ

᷊ὑȟ,                                                       (10) 

ὥȿᾀȿ ὥȿᾀȿ᷊ὑȟ                                                         (11) 
ȿ ȿ ȿ ȿ

᷊Ὗ ȟ ὯȟὯ ρȟςȟσȠ                                            (12) 

ʛʜʝ  

    Ὗ ȟ ρ
ȿ ȿ ȿ ȿ

᷊Ὗ ȟ ȟ                                          (13)  

Ὗ ȟ ς
ȿ ȿ ȿ ȿ

᷊Ὗ ȟ ȟ                                          (14) 

Ὗ ȟ σ
ȿ ȿ ȿ ȿ

᷊Ὗ ȟ ȟ                                         (15)  

ʠ  ʚʝʣʠʯʠʥʳ: 

ȿᾀȿȟȿᾀȿ =  ὥȿᾀȿ ὥȿᾀȿ                                        (16) 

 ȿᾀȿȟȿᾀȿ ÍÁØɴ
ȟ

ȿ ȿ
ȟ
ȿ ȿ

  , ʛʜʝ Ὧ ρȟςȟσ;                          (17) 

ʘ  Ὗ ȟ Ὧ ʦʧʨʝʜʝʣʝʥʳ  ʚ (13) ï (15). 

ʇʦʢʘʞʝʤ ʪʝʧʝʨʴ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ (7) ʠ (8) ʚ ʦʙʣʘʩʪʷʭ ὑȟ ʠ  Ὗ ȟ Ὧ     ʠ ʧʦʩʪʨʦʠʤ   

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ     ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. 

ʊʤʞʝʪʫʛʡʞ 1. ʇʫʩʪʴ Ὢᾀȟᾀ ρ В ὥᾀȿȿ  ɸ Ὓ
ȟ
ὴȟ‗ȟὥȟὦ. 

ʊʦʛʜʘ ʚ  ὑȟ ʠʤʝʝʤ ʦʮʝʥʢʠ ʧʨʠ  ρ:  

ὦ ρ ὥ
Ͻ

ȿὪᾀȟᾀ ȿ ὦ ρ ὥ
Ͻ

 ȟ                    (18) 
ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠ  ρ: 

Ὡὼὴ ὧέίȿὪᾀȟᾀ ȿ Ὡὼὴὧέί                            (19) 

ʛʜʝ  ȿᾀȿȟȿᾀȿ ὥȿᾀȿ ὥȿᾀȿ . 

ʊʤʞʝʪʫʛʡʞ 2.  ɽʩʣʠ ʬʫʥʢʮʠʷ, Ὢᾀȟᾀ Ὓɸ
ȟ

ὴȟ‗ȟὥȟὦ,  ʪʦ ʚ Ὗ ȟ Ὧ      ʩʧʨʘʚʝʜʣʠʚʳ 

ʦʮʝʥʢʠ ʧʨʠ  ρ:  

ὦ ρ ὥ
Ͻ

ȿὪᾀȟᾀ ȿ ὦ ρ ὥ
Ͻ

 ȟ                    (20) 

ʢʨʦʤʝ ʪʦʛʦ, ʧʨʠ  ρ: 

Ὡὼὴ ὧέίȿὪᾀȟᾀ ȿ Ὡὼὴὧέί                             (21) 

ʛʜʝ    ȿᾀȿȟȿᾀȿ ÍÁØɴ
ȟ

ȿ ȿ
ȟ
ȿ ȿ

  ʠ  Ὧ ρȟςȟσ.   

ʋʢʘʞʝʤ ʪʝʧʝʨʴ ʨʘʜʠʫʩ ʦʜʥʦʣʠʩʪʥʦʩʪʠ ʜʣʷ ʢʣʘʩʩʘ ʬʫʥʢʮʠʡ ὪᾀᶰὛ ὴȟ‗ȟὥȟὦȢ 
 ʋʞʧʩʞʥʙ 2. ɽʩʣʠ  ʛʦʣʦʤʦʨʬʥʘʷ  ʬʫʥʢʮʠʷ Ὢᾀ ρ В ὥᾀȿȿ

 

       ʠ  

Ὢᾀȟᾀ ᶰὛ ὴȟ‗ȟὥȟὦ  ʩ ʧʘʨʘʤʝʪʨʘʤʠ ὥ ὦ ρ ʠ ὦ ὥ ρὧέίρȢ   ʊʦʛʜʘ ʬʫʥʢʮʠʷ 
Ὢᾀȟᾀ  ʙʫʜʝʪ ʦʜʥʦʣʠʩʪʥʦ ʟʚʝʟʜʥʦʡ ʚ ʦʙʣʘʩʪʠ Ὀ ȟ ʛʜʝ  

ὶ
ὦ

ρ ὥ ὧϽὧέί 
 Ȣ 
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Abstract: The media technologies are developing at a very fast , and software products are becoming in-
creasingly popular, allowing almost completely to changing the classical format of teaching and teaching to a 
new level. This opens up a completely new world for the students and teachers, a new reality that will accom-
pany them from the pre-school period to the university. 
Key words: Multimedia, educational technology, pedagogy, learning environment, multimedia tools. 
Informatization of education makes new demands on the professional qualities and level of training of teach-
ers, requires significant restructuring in their work, significant efforts to increase the independence of students, 
creating an atmosphere of creative search and business cooperation[1, ʩ.22]. 

 
New information technologies in education promote: the disclosure, preservation and development of 

individual abilities of trainees; to ensure a comprehensive study of the phenomena of reality, a constant dy-
namic updating of the content, forms and methods of the teaching and upbringing processes. At the same 
time, pedagogical activity includes the following components: 

¶ designing; 

¶ constructive; 

¶ organizational; 

¶ communicative; 

¶ adjusting; 

¶ informative. 
The design component includes setting pedagogical tasks and planning their solutions. For the success-

ful implementation of this component, the teacher should study the students in a comprehensive manner. 
There is a wide scope for using various psycho diagnostic and socio metric programs based on a computer, 
databases on various characteristics of students. 

Designing pedagogical tasks is most fruitful if the teacher is able to anticipate, predict the course and 
result of the educational process. The ability to this forecast is due to the availability of reliable information on 
the trends in the parameters of the learning process, which can be obtained as a result of the accumulation, 
storage and processing of diagnostic data on the computer[2,ʩ.55]. In the constructive activity of the teacher in 
the selection of content, methods and forms of learning, with the greatest success can be used software tools 
for conducting pedagogical expertise, optimizing the content and structure of the educational material, banks 
of information, various reference and expert systems. This is especially important in the design of electronic 
textbooks and interactive training systems. A great help to the teacher in this can provide computer-based 
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banks of pedagogical situations, information retrieval and reference systems. The greatest effect in this direc-
tion should be expected from the appearance of "intellectual" expert systems capable of giving the fullest pos-
sible answer to any pedagogical question posed to them by the teacher[3, ʩ.140]. Planning thematic classes 
can also be optimized using a computer. Firstly, due to the wide use of network planning elements, and sec-
ondly, a significant simplification of the procedure for drawing up, designing, storing and modifying curricula 
using spreadsheets, libraries, editors, etc.. 

When implementing the organizational and communicative components, the use of computer technolo-
gy by a teacher can be most fruitful. The measure of the use of pedagogical software can range from episodic 
applications of technical and scientific calculations, reference materials, operational control to the full coverage 
of the whole class, the repetition and consolidation of knowledge, the training of training skills in an electronic 
simulator[4,ʩ.263]. 

Using pedagogical software, the teacher should be able to optimally allocate teaching time, balance the 
use of pedagogical software with other teaching aids, use their combinations and observe a certain sequence 
of presentation. The use of computers facilitates the main task of the teacher - to put the student in the posi-
tion of the subject of educational activity. In computer training programs, this is achieved through a sharp in-
crease in the level of cognitive independence, high visibility and interactivity[5,ʩ.78]. At the same time, all the 
components of the motivation of the teaching are significantly strengthened-cognitive motives, motives for per-
sonal achievement. Modern multimedia pedagogical software allows you to fully implement the basic provi-
sions of differentiated education. The adaptive potential of training programs allows differentiation by the fol-
lowing components: 

- depending on the level of knowledge and skills, 
- depending on the psychological and physiological characteristics of the student, an individual learning 

strategy can be offered, individual volume and depth of the material can be specified the optimal didactic tem-
po is set, the necessary sequence and logic of presentation of information, demonstration and control ele-
ments of the course are chosen. 

Unfortunately, most of the pedagogical software tools presented in the Russian market do not perform 
the adaptive function well enough. In our opinion, this is due to various reasons, among which we can distin-
guish: 

-  the lack of a narrow segmentation of the educational market when creating PPPs (training programs 
are created for everyone, and as a result - for anyone); 

-  lack of orientation to the age and sex characteristics of trainees; 
- the absence themselves of tuning teaching styles, depending on the individual psychological charac-

teristics of the perception of educational information[6,ʩ.45]. 
In the cognitive activity of the teacher, the use of diagnostic and prognostic programs, pedagogical soft-

ware for teaching the subject, pedagogy, psychology and methodology, information and reference systems 
and expert systems in various branches of knowledge can give the greatest return. The success of the peda-
gogical activity of the teacher largely depends on how well he knows the material of the subject, and how he 
can be presented to the trainees. Therefore, the teacher's self-education must have two leading orientations - 
scientific and technical and pedagogical knowledge. Along with theoretical self-education, the teacher needs to 
study and analyze best practices in order to transfer them to their own pedagogical activity. All these areas 
can be implemented with much greater efficiency, provided the wide use of information technologies and, first 
of all, Internet resources. 

The teacher cannot analyze the merits and demerits of his work without relying on pedagogical methods 
of research. Carrying out of research work can be directed on studying of structure of mutual relations within 
educational group, factors of successful training, possibility of optimization of application of methods, etc. An 
irreplaceable tool for pedagogical research should be diagnostic information collected on a computer and ca-
pable of providing the teacher with data on the characteristics of students, clearly show the change in the 
characteristics of interest in the learning process, make a generalization and statistical processing of the ex-
perimental data. 
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The use of multimedia as an instrument means the emergence of new forms of mental, mnemonic, 
creative activity, which can be regarded as the historical development of human mental processes and contin-
ue to develop the principles of historical development of activities in relation to the conditions of transition to a 
postindustrial society[7,ʩ.30]. The essence and specificity of multimedia teaching tools affect the formation and 
development of human mental structures, including thinking. Printed text, until recently the main source of in-
formation, is based on the principle of abstracting content from reality and in most languages is organized as a 
sequence of phrases in the order of reading from left to right, which forms the skills of thinking activity, having 
a structure similar to the structure of the printed text, which is characterized by such features, as linearity, con-
sistency, analyticity, hierarchy[8,ʩ.89]. 

Really effective can be considered only training, in which students are taught skills of thinking, and 
thinking of a new type, in a certain way different from thinking, formed on the basis of operating printed infor-
mation, the use of mass communication. 

The views are not only revised on thinking; but also about other mental functions: perception, memory, 
ideas, emotions, etc. Psychologists and teachers face the tasks of conceptual description of the development 
of human activity and mental functions of a person in conditions of technological development and use of mul-
timedia in open education. 
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ʌɻɹʆʋ ɺʆ çɹɻʊʋ çɺʆɽʅʄɽʍè ʠʤ. ɼ.ʌ. ʋʩʪʠʥʦʚʘè 

 

ɹʦʦʧʫʙʯʡʸ: ʚʳʯʠʩʣʝʥʳ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ( ) ( )3 1

2 0 1  0P S+¡ ¡¡n -n  ʠ ʚʨʝʤʝʥʘ 

ʞʠʟʥʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʩʦʩʪʦʷʥʠʡ ( )3

2 1 P¡n  (ʠʣʠ D31 ʚ ʤʦʣʝʢʫʣʷʨʥʳʭ ʦʙʦʟʥʘʯʝʥʠʷʭ) ʜʣʷ ʢʚʘʟʠʤʦʣʝʢʫ-

ʣʳ Cd(53P2)-Kr ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʯʠʩʣʘ. ʆʩʥʦʚʫ ʨʘʩʯʝʪʘ ʩʦʩʪʘʚ-

ʣʷʶʪ ʧʦʪʝʥʮʠʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ( )( )3 ,JP RG W  ʢʚʘʟʠʤʦʣʝʢʫʣʷʨʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ 

ʧʝʨʝʭʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʤʠʣʴʪʦʥʠʘʥʘ ʠ ʧʦ-
ʣʫɻʤʧʠʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʢʚʘʟʠʤʦʣʝʢʫʣʷʨʥʳʭ ʪʝʨʤʦʚ.   
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʪʝʥʮʠʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʚʨʝʤʝʥʘ ʞʠʟ-
ʥʠ 
 

THE LIFETIMES OF THE VIBRATIONAL LEVELS OF THE METASTABLE STATE D31 OF CdKr 
QUASIMOLECULE 

 
Alekseeva O.S., Lednev M.G., 
Rybakina E.A., Zagrebin A.L. 

 

Abstract: the probabilities of the radiative ( ) ( )3 1

2 0 1  0P S+¡ ¡¡n -n transitions and the lifetimes of the 

long-lived ( )3

2 1 P¡n  (or  D31 in molecular notations) states of Cd(53P2)-Kr quasimolecule as functions of the 

vibrational excitation degree are calculated. The basis of the calculations is the potential energy curves and 

the probabilities ( )( )3 ,JP RG W  of the quasimolecular radiative transitions, which were obtained in the frame 

of the effective Hamiltonian method and the semiempirical method of the quasimolecular terms analysis ap-
plied together.   
Key words: potential energy curves, probabilities of radiative transitions, lifetimes 
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ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʪʘʪʴʠ [1], ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 

ʚʨʝʤʝʥ ʞʠʟʥʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʩʦʩʪʦʷʥʠʡ ( )3

2 1 P¡n  ʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʝʨʝʭʦʜʦʚ 

( ) ( )3 1

2 0 1  0P S+¡ ¡¡n -n  ʜʣʷ ʢʚʘʟʠʤʦʣʝʢʫʣʳ CdAr. ɺʳʯʠʩʣʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʝ-

ʙʘʪʝʣʴʥʳʭ ʫʨʦʚʥʝʡ ʚ ʦʙʝʠʭ ʨʘʙʦʪʘʭ ʦʩʥʦʚʘʥʦ ʥʘ ʜʘʥʥʳʭ ʧʦ ʧʦʪʝʥʮʠʘʣʘʤ ʤʝʞʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ, ʨʘʩʯʝʪ ʢʦʪʦʨʳʭ ʜʣʷ ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʳʧʦʣʥʝʥ ʚ ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝ-
ʪʦʜʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʤʠʣʴʪʦʥʠʘʥʘ [2] ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ [3] ʠ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʢʚʘʟʠ-
ʤʦʣʝʢʫʣʷʨʥʳʭ ʪʝʨʤʦʚ [4].  ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʧʦʪʝʥʮʠʘʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʢʚʘʟʠʤʦʣʝʢʫʣʳ Cd(5s5p 
1,3PJ)-RG, ʛʜʝ RG ï ʘʪʦʤ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ (ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, RG = Kr), ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʚ [1]. ɼʣʷ ʦʩʥʦʚʥʦ-
ʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ [5]. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʩʦʩʪʦʷʥʠʡ 0+ ʠ 1(3P1) 
(ʧʦ ʜʘʥʥʳʤ [5]) ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʥʠʤ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʩʦʩʪʦʷ-
ʥʠʡ 0ī(3P0) ʠ 0ī, 1, 2(3P2). ʇʘʨʘʤʝʪʨʳ ʧʦʪʝʥʮʠʘʣʘ ʄʦʨʟʝ ʜʣʷ ʩʦʩʪʦʷʥʠʡ 1(3P2) ʠ 0+(1S0) ʧʨʠʚʦʜʷʪʩʷ ʚ 
ʪʘʙʣ. 1.  

 
ʉʡʪ. 1. ʈʧʫʞʦʯʡʙʤʴ ʛʠʙʡʥʧʝʞʢʪʫʛʡʸ ʝʤʸ ʫʩʡʨʤʞʫʦʴʮ ʪʧʪʫʧʸʦʡʢ ʣʛʙʠʡʥʧʤʞʣʬʤʴ Cd(5s5p 

3PJ)-Kr 
 

ʋʙʚʤʡʯʙ 1  
ʈʙʩʙʥʞʫʩʴ ʨʧʫʞʦʯʡʙʤʙ ʅʧʩʠʞ ʝʤʸ ʪʧʪʫʧʸʦʡʢ 1(3P2) ʡ 0+(1S0) ʣʛʙʠʡʥʧʤʞʣʬʤʴ CdKr 

 1(3P2) 
ʝʙʦʦʙʸ ʩʙʚʧʫʙ 

0+(1S0) 
ʶʣʪʨʞʩʡʥʞʦʫ [5] 

Ŭ, ʘ.ʝ.-1 0.46 0.63 

Re, ʘ.ʝ. 9.25 8.07 

De, ʩʤ-1 107.86 165.00 

 
ʉʥʷʪʠʝ ʟʘʧʨʝʪʘ ʥʘ ʨʘʜʠʘʮʠʦʥʥʳʡ ʧʝʨʝʭʦʜ ʠʟ ʤʝʪʘʩʪʘʙʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 1(3ʈ2) ʦʙʲʷʩʥʷʪʩʷ ʤʝʞ-

ʘʪʦʤʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʢ ʢʚʘʟʠʤʦʣʝʢʫʣʷʨʥʦʡ ʘʜʠʘʙʘʪʠʯʝʩʢʦʡ ʚʦʣʥʦʚʦʡ ʬʫʥʢ-
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ʮʠʠ ʩʦʩʪʦʷʥʠʷ 1(3ʈ2) ʧʨʠʤʝʰʠʚʘʶʪʩʷ ʚʦʣʥʦʚʳʝ ʬʫʥʢʮʠʠ ʨʝʟʦʥʘʥʩʥʳʭ ʩʦʩʪʦʷʥʠʡ 1(1,3ʈ1): 

( ) () () ()3 1 3 3

2 1 1 2 2 3 11 1 1 1ic ic icP c R P c R P c R P= + + . 

ɿʜʝʩʴ ( )3

21 P  ï  ʢʚʘʟʠʤʦʣʝʢʫʣʷʨʥʘʷ ʘʜʠʘʙʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩʦʩʪʦʷʥʠʷ 1(3ʈ2) (ʩʦʙʩʪʚʝʥʥʘʷ 

ʬʫʥʢʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʤʠʣʴʪʦʥʠʘʥʘ [6]), 
1,3 1J icP  ï ʜʠʘʙʘʪʠʯʝʩʢʠʝ ʚʦʣʥʦʚʳʝ ʬʫʥʢʮʠʠ ʧʨʦʤʝʞʫ-

ʪʦʯʥʦʛʦ ʪʠʧʘ ʩʚʷʟʠ, ( )ic R  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʣʦʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʘʛʦʥʘʣʠʟʘʮʠʠ 

ʤʘʪʨʠʮʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʤʠʣʴʪʦʥʠʘʥʘ.  

ʊ.ʢ. ʨʘʜʠʘʮʠʦʥʥʳʝ ʧʝʨʝʭʦʜʳ ( ) ( )3 1

2 01 0P S+  ʦʙʫʩʣʦʚʣʝʥʳ ʚʢʣʘʜʦʤ ʠʟʣʫʯʘʶʱʠʭ ʩʦʩʪʦʷʥʠʡ 

1

11icP  ʠ 
3

11icP , ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʢʚʘʟʠʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʝʨʝʭʦʜʘ  

( )( )3

21 ,P RG  ʦʪ ʤʝʞʘʪʦʤʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ()1c R   ʠ  ()3c R . ɺʝʨʦ-

ʷʪʥʦʩʪʴ ( )( )3

21 ,P RG  ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

( )( ) ( )
( )( )
( )

3
3 2

23 3

2 1 1 33

1

1 ,
1 , .

P R a
P R P c c

bP

å õw å õæ öG =G -æ ö
æ öw ç ÷
ç ÷

 

ʛʜʝ ( )3

1PG  ʠ ( )3

1Pw  - ʚʝʨʦʷʪʥʦʩʪʴ ʠ ʯʘʩʪʦʪʘ ʘʪʦʤʥʦʛʦ ʧʝʨʝʭʦʜʘ, ( )( )3

21 ,P Rw  - ʯʘʩʪʦʪʘ 

ʢʚʘʟʠʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʝʨʝʭʦʜʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʘ ʠ b ʫʯʠʪʳʚʘʶʪ ʦʪʢʣʦʥʝʥʠʝ ʦʪ LS-ʩʚʷʟʠ ʚ ʘʪʦʤʝ ʢʘʜʤʠʷ 
(ʚ ʚʳʯʠʩʣʝʥʠʷʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʥʘʯʝʥʠʷ a = 0.998 ʠ b = ī0.062).  

ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʳʯʠʩʣʝʥʥʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ( )( )3

21 ,P RG  ʢʚʘʟʠʤʦʣʝʢʫʣʷʨʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ( ) ( )3 1

2 01 0P S+  ʧʦʟ-

ʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʚʨʝʤʝʥʘ ʞʠʟʥʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʩʦʩʪʦʷʥʠʡ ( )3

2 1 P¡n  ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʢʚʘʟʠʤʦʣʝʢʫ-

ʣʷʨʥʳʭ ʧʝʨʝʭʦʜʦʚ ( ) ( )3 1

2 0 1  0P S+¡ ¡¡n -n . 

ʇʦʣʘʛʘʷ ʯʘʩʪʦʪʫ ʧʝʨʝʭʦʜʦʚ ( ) ( )3 1

2 0 1  0P S+¡ ¡¡n -n  ʧʦʩʪʦʷʥʥʦʡ ʠ ʨʘʚʥʦʡ ʯʘʩʪʦʪʝ ʟʘʧʨʝʱʝʥʥʦ-

ʛʦ ʘʪʦʤʥʦʛʦ ʧʝʨʝʭʦʜʘ 
3 1

2 05 5P S- , ʚʨʝʤʷ ʞʠʟʥʠ ()¡t n ʩʦʩʪʦʷʥʠʷ ( )3

2 1 P¡n  ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʝ 

() ( )( )1 3

21 , ,P R- ¡ ¡ ¡t n = n G n 

ʛʜʝ ¡n  - ʚʦʣʥʦʚʘʷ ʬʫʥʢʮʠʷ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʧʦʪʝʥʮʠʘʣʘ ʄʦʨʟʝ. ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʝʨʝʭʦʜʘ 

( ) ( )3 1

2 0 1  0P S+¡ ¡¡n -n  ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ 

( )
( )
( )

( )
3

3 2
2 3 1

1 33

1

,
P ac

A P c
bP

å õw
¡ ¡¡ ¡ ¡¡æ ön n = G n - n

æ öw
ç ÷

. 

ʈʘʩʯʝʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʣʷ ʥʠʞʥʠʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦ-
ʪʝʥʮʠʘʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʪʝʥʮʠʘʣʦʤ ʄʦʨʟʝ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʘ. ɺʳʯʠʩʣʝʥʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝ-
ʭʦʜʦʚ ʠ ʚʨʝʤʝʥʘ ʞʠʟʥʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣ. 2.  
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ʋʙʚʤʡʯʙ 2  

ɻʞʩʧʸʫʦʧʪʫʡ ( ),A ¡ ¡¡n n ʣʛʙʠʡʥʧʤʞʣʬʤʸʩʦʴʮ ʨʞʩʞʮʧʝʧʛ ( ) ( )3 1

2 0
 1  0P S

+¡ ¡¡n -n  ʡ ʛʩʞʥʞʦʙ 

ʟʡʠʦʡ ()¡t n ʝʧʤʜʧʟʡʛʬʲʡʮ ʪʧʪʫʧʸʦʡʢ ( )3

2
 1 P¡n  ʣʛʙʠʡʥʧʤʞʣʬʤʴ CdKr 

      ɜ// 
 

ɜ / 

A( ¡n, ¡¡n), ʩ-1 ()¡t n, ʤʢʩ 

0 1 2 3 4 5 0 1 

Kr 
0 110 320 240 20 30 40 

1300 620 
1 410 750 240 0.7 2.4 75 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
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ʇʘʨʳ ʘʪʦʤʦʚ ʨʪʫʪʠ ʷʚʣʷʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʘʪʦʤʥʦʡ ʬʠʟʠʢʠ. ɼʦ-

ʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ ʢʣʘʩʩʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʌʨʘʥʢʘ ʠ ɻʝʨʮʘ (1914 ʛ.). ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦ-
ʩʚʷʱʝʥʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʦʤʦʚ ʧʘʨʦʚ ʨʪʫʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʘʟʘʤʠ.  
ʊʘʢ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʚʦʟʙʫʞʜʝʥʥʳʭ ʘʪʦʤʦʚ ʨʪʫʪʠ ʩ ʘʪʦʤʘʤʠ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ (ʩʤ. ʦʙʟʦʨʳ [1-3]). ʅʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʨʠʚʳʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʪʦʤʦʚ ʨʪʫʪʠ ʚ ʨʝʟʦʥʘʥʩʥʦ-ʚʦʟʙʫʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ 61P1 ʠ 63P1 ʩ ʘʪʦʤʘʤʠ ʠʥʝʨʪʥʳʭ 
ʛʘʟʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʪʦʤʦʚ ʛʝʣʠʷ), ʪ.ʢ. ʵʪʠ ʩʦʩʪʦʷʥʠʷ ʜʦʩʪʫʧʥʳ ʜʣʷ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ [1-21]. ʉʣʦʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Hg(61,3P1)+He ʦʙʫʩʣʦʚʣʝʥʘ 
ʤʘʣʦʩʪʴʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʷʤ ʢʘʢ ʚ ʦʩʥʦʚʥʦʤ, ʪʘʢ ʠ ʚ ʚʦʟʙʫʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʣʘʟʝʨʥʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ, ʘ ʠʤʝʥʥʦ ʵʪʠʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʝʥʳ ʥʘʠʙʦʣʝʝ 
ʥʘʜʝʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Hg*+RG [7, 13, 21]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʶ ʤʝʪʘʩʪʘʙʠʣʴʥʳʭ ʘʪʦʤʦʚ ʨʪʫʪʠ ʩ ʘʪʦʤʘʤʠ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪ-
ʩʪʚʫʶʪ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʧʘʨʘ Hg*+Ar, ʜʣʷ ʢʦʪʦʨʦʡ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʨʠʚʳʭ 
ʤʝʪʘʩʪʘʙʠʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ [8, 13, 17]. ɺ 
ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʟʙʫʞʜʝʥʥʳʭ ʘʪʦʤʦʚ ʨʪʫʪʠ ʩ ʛʝʣʠʝʤ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝ-
ʟʫʣʴʪʘʪʳ [1-47]. 

ɼʣʷ ʤʦʣʝʢʫʣʳ Hg*+He ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ 
ʜʣʷ ʩʦʩʪʦʷʥʠʷ 0+(3P1) [8, 13, 17]. ʀʤʝʶʱʠʝʩʷ ʨʘʩʯʝʪʳ ʤʝʪʦʜʦʤ ʧʩʝʚʜʦʧʦʪʝʥʮʠʘʣʘ [25-27] ʧʨʝʜʩʪʘʚʣʷ-
ʶʪʩʷ ʥʝ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ. ʊʘʢ, ʚ ʨʘʩʯʝʪʝ [27] ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ ʦʪʪʘʣʢʠʚʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʦʥ-
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ʘʪʦʤʥʦʛʦ (Hg++He) ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʜʘʥʥʳʝ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ʇʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ [27] ʩʧʨʘʚʝʜʣʠʚʳ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ R  ² 
7a0, ʛʜʝ ʪʘʢʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝ ʥʝʩʫʱʝʩʪʚʝʥʥʦ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝ ʧʦʟʚʦʣʠʣʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʫʯʠʪʴ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʷʤ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʩʦʩʪʦʷʥʠʡ 1(61P1), 2(63P2), 0+(63P1). ʏʪʦ ʢʘʩʘʝʪʩʷ ʨʘʩʯʝʪʘ [25, 26], 
ʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ ʧʦʪʝʥʮʠʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʩʦʩʪʦʷʥʠʡ 0+(61P1), 0ī1(63P2) 1(63P1) ʠ 
0ī(63P0) ʩʠʣʴʥʦ ʟʘʚʳʰʝʥʳ. ʆʪʪʘʣʢʠʚʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʚʢʣʘʜʦʤ ʚʦʣʥʦʚʳʭ ʬʫʥʢʮʠʡ S-ʩʦʩʪʦʷʥʠʡ (ʪʠʧʘ ʩʚʷʟʠ a) ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʚʘʟʠʤʦʣʝʢʫʣʷʨʥʳʝ ʚʦʣʥʦ-
ʚʳʝ ʬʫʥʢʮʠʠ ʪʠʧʘ ʩʚʷʟʠ c (ʠʤʝʥʥʦ ʪʠʧ ʩʚʷʟʠ c ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʤʦʣʝʢʫʣ Hg(6s6p)+RG ʚ ʜʦʩʪʠʞʠʤʦʡ ʜʣʷ 
ʪʝʧʣʦʚʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ ʦʙʣʘʩʪʠ ʤʝʞʘʪʦʤʥʳʭ ʨʘʩʩʪʦʷʥʠʡ). ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʟʘ-

ʚʳʰʝʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ S-ʩʦʩʪʦʷʥʠʡ ʚ ʨʘʩʯʝʪʝ [25, 26] ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʳʰʝʥʠʶ ʧʦ-
ʪʝʥʮʠʘʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʩʦʩʪʦʷʥʠʷʭ ʪʠʧʘ ʩʚʷʟʠ c. ɺʳʚʦʜ ʦ ʟʘʚʳʰʝʥʠʠ ʧʦʪʝʥʮʠʘ-
ʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [25, 26] ʩʜʝʣʘʥ ʚ [27] ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ ʩʝʯʝʥʠʡ ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʘʪʦʤʦʚ Hg* ʧʨʠ 
ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʩ ʘʪʦʤʘʤʠ He. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ [25, 26] ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠ-
ʪʝʣʴʥʦʤʫ ʟʘʚʳʰʝʥʠʶ ʩʝʯʝʥʠʡ ʩʪʦʣʢʥʦʚʠʪʝʣʴʥʦʡ ʜʝʧʦʣʷʨʠʟʘʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ 
[27] ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʤʫ ʩʦʛʣʘʩʠʶ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 
ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʪʝʧʣʦʚʳʭ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʩʪʦʣʢʥʦʚʠʪʝʣʴʥʫʶ ʜʝʧʦʣʷʨʠʟʘʮʠʶ ʧʨʦ-

ʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʪʠʧʘ ʩʚʷʟʠ e c ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʙʣʘʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ R  ² 7a0, ʛʜʝ 
ʧʦʪʝʥʮʠʘʣʳ [27] ʝʱʝ ʣʠʰʝʥʳ ʦʪʤʝʯʝʥʥʦʛʦ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʫʪʦʯʥʝʥʳ ʧʦʪʝʥʮʠʘʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Hg*+He [27] ʚ ʦʙʣʘʩʪʠ R ¢ 7a0. ɺ ʩʚʦʝʡ 
ʦʩʥʦʚʝ ʨʘʙʦʪʘ ʩʣʝʜʫʝʪ ʤʝʪʦʜʫ [27], ʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʢʣʶʯʘʝʪ ʥʝʵʤʧʠʨʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʠʦʥ-ʘʪʦʤʥʦʛʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʣʝʜʫʷ [45,46].  ʉ ʫʯʝʪʦʤ ʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʠʦʥʥʳʡ ʦʩʪʦʚ ʩʯʠʪʘʝʪʩʷ ñʟʘʤʦʨʦ-
ʞʝʥʥʳʤò, ʚ ʜʫʭʝ ʤʝʪʦʜʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʤʠʣʴʪʦʥʠʘʥʘ [29, 39] ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠʦʥ-
ʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʥʘ ñʠʩʪʠʥʥʳʡò ʧʦʪʝʥʮʠʘʣ ʠʦʥ-ʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 
ʧʦʣʫʯʝʥʥʳʡ ʣʠʙʦ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʣʠʙʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʵʤʧʠʨʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. ʇʨʠ 
ʨʘʩʯʝʪʝ ʪʝʨʤʦʚ Hg*+He ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʪʝʥʮʠʘʣ ʠʦʥ-ʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʳ-
ʯʠʩʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ RECP-MDR-CI [45,46]. ʉ ʫʯʝʪʦʤ ʟʘʤʝʥʳ ʧʦʣʷʨʠʟʘ-
ʮʠʦʥʥʦʛʦ ʠʦʥ-ʘʪʦʤʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ çʠʩʪʠʥʥʳʡè, ʜʘʥʥʳʡ ʨʘʩʯʝʪ ʩʣʝʜʫʝʪ [27]. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ 
ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʚʦʜʷʪc̫  ʥʘ ʨʠʩ.1.  

 

 
ʉʡʪ. 1. ʈʧʫʞʦʯʡʙʤʴ ʛʠʙʡʥʧʝʞʢʪʫʛʡʸ Hg(6 1,3PJ) + He  
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ʤʘʛʠʩʪʨʘʥʪ 

ʇɻʋ ʠʤ. ʉ. ʊʦʨʘʡʛʳʨʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ - ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ 
ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʨʦʮʝʩʩ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ. ʎʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ 
ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʦʢʪʘʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʘʚʪʦʙʝʥʟʠʥʘ ʩ ʦʢʪʘʥʦʚʳʤ ʯʠʩʣʦʤ ʧʦ ʠʩʩʣʝʜʦʚʘ-
ʪʝʣʴʩʢʦʤʫ ʤʝʪʦʜʫ ʩʚʳʰʝ 95. ʇʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ ʜʣʷ 
ʫʩʪʘʥʦʚʦʢ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ  ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, 
ʧʦʟʚʦʣʷʶʱʠʤ ʨʝʰʠʪʴ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʢʨʝʢʠʥʛ, ʛʠʜʨʦʛʝʥʠʟʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʢʪʘʥʦʚʦʝ ʯʠʩʣʦ, 
ʛʠʜʨʦʦʯʠʱʝʥʥʳʡ ʛʘʟʦʡʣʴ, ʙʝʥʟʠʥʦʚʘʷ ʬʨʘʢʮʠʷ, ʢʘʪʘʣʠʟʘʪʦʨ. 
 

METHODS FOR IMPROVING THE DISCHARGE OF OIL PRODUCTS IN TANK-WAGON 
 

Murzagulova Kunnas Baimuhanovna, 
Yelubay Madeniyet Azamatylu, 

Tolegenov Dias Talgatovich, 
Mustafin Serik Kurmangazynovich 

 
Abstract: This article describes the process of catalytic cracking - the most dynamically developing process of 
oil refining. The purpose of the catalytic cracking process is to obtain a high-octane gasoline component with 
an octane number by the research method over 95. The use of hydrogenation processes of raw material prep-
aration for catalytic cracking units is a highly effective industrial action, which allows solving a number of tech-
nological, environmental and economic problems. 
Key words: catalytic cracking, hydrogenation processes, octane number, hydrotreated gasoil, gasoline frac-
tion, catalyst. 

 
ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʙʣʠʞʘʡʰʫʶ ʠ ʩʨʝʜʥʝʩʨʦʯʥʫʶ ʧʝʨ-

ʩʧʝʢʪʠʚʫ ʦʩʪʘʝʪʩʷ ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʫʛʣʫʙʣʝʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʚʘʢʫʫʤʥʳʭ ʜʠʩʪʠʣʣʷʪʦʚ ʩ ʢʦʥʮʦʤ ʢʠʧʝʥʠʷ 
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550-590 Áʉ ʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ - ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʘʟʫʪʘ [1, ʩ. 67]: 
Å ʧʦ ʙʝʥʟʠʥʦʚʦʤʫ ʚʘʨʠʘʥʪʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ; 
Å ʧʦ ʜʠʟʝʣʴʥʦʤʫ ʚʘʨʠʘʥʪʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ ʛʠʜʨʦʢʨʝʢʠʥʛʘ. 
ɺ ʪʘʙʣʠʮʝ 1, ʩʦʛʣʘʩʥʦ [2, ʩ. 86], ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʤʝʩʪʝ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ 

ʩʨʝʜʠ ʚʪʦʨʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ. 
ʎʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʦʢʪʘʥʦʚʦ-

ʛʦ ʢʦʤʧʦʥʝʥʪʘ ʘʚʪʦʙʝʥʟʠʥʘ ʩ ʦʢʪʘʥʦʚʳʤ ʯʠʩʣʦʤ ʧʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤʫ ʤʝʪʦʜʫ ʩʚʳʰʝ 95, ʘ ʪʘʢʞʝ 
ʢʦʤʧʦʥʝʥʪʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʦʝ, ʭʦʪʷ ʠ ʫʩʪʫʧʘʝʪ ʧʦ ʢʘʯʝʩʪʚʫ ʧʨʷʤʦʛʦʥʥʦʤʫ ʛʘʟʦʡʣʶ, ʤʦʞʝʪ 
ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʪʦʚʘʨʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

 
ʋʙʚʤʡʯʙ 1 

ʉʙʠʛʡʫʡʞ ʥʧʲʦʧʪʫʡ ʛʫʧʩʡʰʦʴʮ ʨʩʧʯʞʪʪʧʛ 

ʅʧʲʦʧʪʫʵ ʨʩʧʯʞʪʪʧʛ 2001 ʜ. 2002 ʜ. 2005 ʜ. 
(ʨʩʧʜʦʧʠ) 

2010 ʜ. 
(ʨʩʧʜʦʧʠ) 

ʇʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ, ʤʣʥ. 
ʪ/ʛʦʜ 

273,1 279,0 289,0 289,0 

ʋʛʣʫʙʣʷʶʱʠʭ ʧʝʨʝʨʘʙʦʪʢʫ ʥʝʬʪʠ, % ʢ 
ʤʦʱʥʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

20,1 20,9 30,5 33,7 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ 5,9 6,0 8,1 9,6 

ʛʠʜʨʦʢʨʝʢʠʥʛʘ 0,4 0,4 5,7 7,0 

ʪʝʨʤʦʢʨʝʢʠʛʘ+ʚʠʩʙʨʝʢʠʥʛʘ 5,3 5,9 7,7 8,0 

ʢʦʢʩʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 1,9 1,9 2,1 2,2 

ʙʠʪʫʤʘ 3,7 3,8 3,9 3,9 

ʤʘʩʝʣ 1,5 1,5 1,4 1,4 

ʧʨʦʯʠʭ 1,4 1,4 1,6 1,6 

 
ʇʨʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʢʨʝʢʠʥʛʝ ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʘ, ʙʦʛʘʪʦʛʦ ʧʨʦʧʘʥ-

ʧʨʦʧʠʣʝʥʦʚʦʡ ʠ ʙʫʪʘʥ-ʙʫʪʠʣʝʥʦʚʦʡ ʬʨʘʢʮʠʷʤʠ (ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟ-
ʣʠʯʥʳʭ ʚʳʩʦʢʦʦʢʪʘʥʦʚʳʭ ʵʬʠʨʦʚ, ʘʣʢʠʣʘʪʦʚ ʠ ʜʨʫʛʠʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ) [3, ʩ. 
54]. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʨʠ 
ʬʘʢʪʦʨʘ: 

1. ʩʳʨʴʝ (ʬʨʘʢʮʠʦʥʥʳʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ), ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʠʯʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʛʠʜʨʦ-
ʦʯʠʩʪʢʠ; 

2. ʢʘʪʘʣʠʟʘʪʦʨ; 
3. ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʮʝʩʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʦʤʧʦʥʦʚʢʦʡ ʨʝʘʢʪʦʨʥʦ-

ʨʝʛʝʥʝʨʘʪʦʨʥʦʛʦ ʙʣʦʢʘ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʨʘʙʦʪʘʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʶʤʦʩʠʣʠ-

ʢʘʪʥʦʛʦ ʮʝʦʣʠʪʩʦʜʝʨʞʘʱʝʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʪʠʧʘ ʎ-100 ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ: 
1. ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʝʢʠʥʛʘ - 470Áʉ; 
2. ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʩʳʨʴʷ - 1,2-5-1,5 ʤ /(ʤ -ʯ); 
3. ʢʨʘʪʥʦʩʪʴ ʮʠʨʢʫʣʷʮʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ - 2,2. 
ʇʣʘʥʠʨʫʝʤʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʫʩʪʘʥʦʚʦʢ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʩʚʷʟʘʥʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʜʠʥʠʯ-

ʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʦʢ ~ ʚ 1,5 ʨʘʟʘ, ʪ.ʝ. ʧʝʨʝʨʘʙʦʪʢʘ ʩʳʨʴʷ ʢʨʝʢʠʥʛʘ ʜʦʣʞʥʘ ʧʦʚʳʩʠʪʴʩʷ ʜʦ 
50-55 ʤ3/ʯ [4, ʩ. 325]. 

ʇʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʦʯʠʱʝʥʥʳʭ ʚʘʢʫʫʤʥʳʭ ʜʠʩʪʠʣʣʷʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʚʳʭʦʜ 
ʩʚʝʪʣʳʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʙʝʥʟʠʥʦʚʦʡ ʬʨʘʢʮʠʠ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ 
ʢʦʢʩʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ ʩʝʨʳ ʚ ʜʳʤʦʚʳʭ ʛʘʟʘʭ ʨʝʛʝʥʝʨʘʪʦʨʘ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ [5, ʩ. 275] ʙʘʣʘʥʩʳ ʧʨʦʮʝʩʩʘ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ ʧʨʠ ʨʘʙʦʪʝ 
ʥʘ ʧʨʷʤʦʛʦʥʥʦʤ ʠ ʛʠʜʨʦʦʯʠʱʝʥʥʦʤ ʛʘʟʦʡʣʷʭ.  
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ʋʙʚʤʡʯʙ 2 
ɺʙʤʙʦʪ ʣʙʫʙʤʡʫʡʰʞʪʣʧʜʧ ʣʩʞʣʡʦʜʙ ʨʩʡ ʩʙʚʧʫʞ ʦʙ ʨʩʸʥʧʜʧʦʦʧʥ ʡ ʜʡʝʩʧʧʰʡʲʞʦʦʧʥ ʛʙʣʬʬʥ-

ʦʧʥ ʜʙʠʧʢʤʞ 

ʆʙʡʥʞʦʧʛʙʦʡʞ 
ʈʩʸʥʧʜʧʦʦʴʢ 
ʜʙʠʧʢʤʵ 

ɼʡʝʩʧʧʰʡʲʞʦʦʴʢ ʜʙʠʧʢʤʵ 

ʉʳʨʴʝ, % ʤʘʩʩ 100,00 100,00 

ɺʳʭʦʜ ʧʨʦʜʫʢʪʦʚ, % ʤʘʩʩ:   

ʉʫʭʦʡ ʛʘʟ 3,50 3,10 

ʇʇʌ 4,20 4,42 

ɹɹʌ 8,60 8,62 

ɹʝʥʟʠʥ 51,17 52,57 

ʃʝʛʢʠʡ ʛʘʟʦʡʣʴ 18,47 17,87 

ʊʷʞʝʣʳʡ ʛʘʟʦʡʣʴ 9,42 8,93 

ʂʦʢʩ ʠ ʧʦʪʝʨʠ, % ʤʘʩʩ 4,64 4,49 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʛʠʜʨʦʛʝʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʩʳʨʴʷ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʢʘ-

ʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ (ʤʘʟʫʪʦʚ, ʜʝʘʩʬʘʣʴʪʠʟʘʪʦʚ ʠ ʛʫʜʨʦʥʦʚ) ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʧʨʦ-
ʤʳʰʣʝʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʨʝʰʠʪʴ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʭ ʧʨʦʙʣʝʤ [6, ʩ. 17]: 

Å ʩʥʠʟʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʪʨʘʚʣʷʶʱʠʭ ʤʝʪʘʣʣʦʚ, ʩʝʨʳ ʠ ʘʟʦʪʘ ʚ ʩʳʨʴʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʝ 
ʤʘʣʦʩʝʨʥʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʢʨʝʢʠʥʛʦʤ ʠ ʫʤʝʥʴʰʠʪʴ ʚʳʙʨʦʩ ʦʢʩʠʜʦʚ ʩʝʨʳ ʚ ʘʪʤʦʩʬʝʨʫ; 

Å ʩʥʠʟʠʪʴ ʢʦʢʩʫʝʤʦʩʪʴ ʩʳʨʴʷ; 
Å ʧʦʚʳʩʠʪʴ ʚʳʭʦʜ ʮʝʣʝʚʳʭ ʬʨʘʢʮʠʡ ʠ ʫʤʝʥʴʰʠʪʴ ʨʘʩʭʦʜ ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʢʘʪʘʣʠ-

ʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ. 
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METAL COMPLEXES WITH POLYDENTATE LIGANDS IN CARBONYLATION REACTIONS CATALYSIS 

 
Sevostyanova Nadezhda Tengizovna, 

Batashev Sergey Alexandrovich 
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ʂʦʤʧʣʝʢʩʳ ʤʝʪʘʣʣʦʚ, ʧʨʦʤʦʪʠʨʦʚʘʥʥʳʝ ʧʦʣʠʜʝʥʪʘʪʥʳʤʠ P- ʠ N-ʩʦʜʝʨʞʘʱʠʤʠ ʣʠʛʘʥʜʘʤʠ, ʧʨʠ-

ʚʣʝʢʘʶʪ ʫʯʝʥʳʭ ʢʘʢ ʘʢʪʠʚʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 
ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʝʜʣʦʞʝʥ ʫʜʦʙʥʳʡ ʠ ʩʝʣʝʢʪʠʚʥʳʡ ʪʨʝʭʩʪʘʜʠʡʥʳʡ ʩʧʦʩʦʙ ʩʠʥʪʝʟʘ ʣʠʥʝʡʥʳʭ ʬʨʫʢʪʦʚʳʭ ʩʣʦʞ-
ʥʳʭ ʵʬʠʨʦʚ ʠʟ ʧʠʧʝʨʠʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʝʟ-ʛʘʟʘ ʠ ʤʝʪʘʥʦʣʘ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ. ʅʘʠʙʦʣʝʝ 
ʫʜʘʯʥʦʡ ʷʚʣʷʣʘʩʴ ʩʠʩʪʝʤʘ Pd(dba)3 ï 1,2-ʙʠʩ(ʜʠ-ʪʨʝʪ-ʙʫʪʠʣʬʦʩʬʠʥʦʤʝʪʠʣ)ʙʝʥʟʦʣ (dba ï
ʜʠʙʝʥʟʠʣʠʜʝʥ-ʘʮʝʪʦʥ). ɹʳʣʦ ʚʦʟʤʦʞʥʦ ʚʘʨʴʠʨʦʚʘʥʠʝ ʩʧʠʨʪʘ, ʯʪʦ ʦʪʢʨʳʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝʟʘ ʰʠʨʦ-
ʢʦʛʦ ʨʷʜʘ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ. ʅʘʨʷʜʫ ʩ ʪʨʝʭʩʪʘʜʠʡʥʳʤ ʩʧʦʩʦʙʦʤ ʩʠʥʪʝʟʘ ʫʢʘʟʘʥʥʳʭ ʵʬʠʨʦʚ ʧʨʝʜʣʦʞʝʥ 
ʜʚʫʭʩʪʘʜʠʡʥʳʡ ʩʠʥʪʝʟ [1, c. 122].  

ɹʳʣʘ ʧʨʠʛʦʪʦʚʣʝʥʘ ʩʝʨʠʷ ʦʨʛʘʥʦʜʠʬʦʩʬʠʥʦʚ (P2), ʚʢʣʶʯʘʷ ʪʨʘʥʩ-1,2-ʙʠʩ[(ʜʠ-ʪʨʝʪ-
ʙʫʪʠʣ)ʬʦʩʬʠʥʦʤʝʪʠʣ]ʮʠʢʣʦʛʝʢʩʘʥ. ɹʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʦʤʧʣʝʢʩʳ 
[PdP2(CF3COO)2], ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʦʢʘʟʘʣʘʩʴ ʧʣʦʩʢʦ-ʢʚʘʜʨʘʪʠʯʥʦʡ ʩʦ ʩʣʘʙʳʤ ʠʩʢʘʞʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʠʜʝʘʣʴʥʦʡ. P2 ʚ ʩʦʯʝʪʘʥʠʠ ʩ Pd(OAc)2 ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʚ ʛʠʜʨʦʢʩʠʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʠ ʩʤʝʩʠ ʠʟʦ-
ʤʝʨʦʚ ʧʝʥʪʝʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʜʠʧʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʚʳʩʦʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ (ʚ ʥʝʢʦʪʦʨʳʭ 
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ʩʣʫʯʘʷʭ ʙʦʣʝʝ 95 %). ʈʝʛʠʦʩʝʣʝʢʪʠʚʥʦʩʪʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʣʘ ʦʪ ʩʪʨʫʢʪʫʨʳ P2, ʦʩʦʙʝʥʥʦ ʦʪ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʦʛʦ ʦʙʲʝʤʘ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ P2 ʠ ʫʛʣʘ ʟʘʭʚʘʪʘ P-Pd-P ʚ ʢʦʤʧʣʝʢʩʘʭ. ʆʙʱʠʤʠ ʯʝʨʪʘʤʠ ʚʳʩʦʢʦ ʩʝ-
ʣʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʙʳʣʠ ʪʨʝʪʠʯʥʳʝ ʘʣʢʠʣʬʦʩʬʠʥʦʚʳʝ ʟʘʤʝʩʪʠʪʝʣʠ (ʪʨʝʪ-ʙʫʪʠʣ- ʠ ʘʜʘʤʘʥʪʠʣ-) ʠ ʫʛʦʣ 

ʟʘʭʚʘʪʘ P-Pd-P ʙʦʣʝʝ 100 ̄ʧʨʠ ʤʦʩʪʠʢʝ ʉ4 [2, c. 4281]. 
ʆʧʠʩʘʥʳ ʩʠʥʪʝʟ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʠʬʦʩʬʠʥʘ 1,2-ʙʠʩ(4-ʬʦʩʬʦʨʠʥʦʥ)-ʢʩʠʣʦʣ (BPX) ʠ ʝʛʦ ʢʦʤ-

ʧʣʝʢʩʦʚ [(BPX)PdCl2] ʠ [(BPX)Pd(CF3COO)2]. ɺʈʍ ʙʳʣ ʘʧʨʦʙʠʨʦʚʘʥ ʚ ʠʟʦʤʝʨʠʟʫʶʱʝʤ Pd-
ʢʘʪʘʣʠʟʠʨʫʝʤʦʤ ʤʝʪʦʢʩʠʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʠ. ʐʠʨʦʢʠʡ ʨʷʜ ʘʣʢʝʥʦʚ, ʚʢʣʶʯʘʷ ʪʝʨʤʠʥʘʣʴʥʳʝ, ʠʥʪʝʨʥʘʣʴ-
ʥʳʝ, ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʙʳʣʠ ʧʨʝʚʨʘʱʝʥʳ ʚ ʩʣʦʞʥʳʝ ʵʬʠʨʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 
ʤʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ [(BPX)Pd(CF3COO)2] ʧʣʦʩʢʦ-ʢʚʘʜʨʘʪʠʯʥʘʷ ʠ ʫʛʦʣ ʟʘʭʚʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 

100,11(3)̄. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʢʦʤʧʣʝʢʩʳ 
[(BPX)Rh(CO)Cl] ʠ [(DTBPX)Rh(CO)Cl] (DTBPX ï ʙʠʩ(ʜʠ(ʪʨʝʪ-ʙʫʪʠʣ)ʬʦʩʬʠʥʦ)-ʦ-ʢʩʠʣʦʣ). ʕʢʩʧʝʨʠʤʝʥʪʳ 
ʧʦ ʢʦʥʢʫʨʠʨʫʶʱʝʤʫ ʧʨʦʪʦʥʠʨʦʚʘʥʠʶ ʤʝʞʜʫ BPX ʠ DTBPX ʚ ʧʨʠʩʫʪʩʪʚʠʠ CH3SO3H ʜʘʚʘʣʠ ʠʩʢʣʶʯʠ-
ʪʝʣʴʥʦ [DTBPX(H)2]2+, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʯʪʦ BPX ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 
ʩʣʘʙʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʯʝʤ DTBPX [3, c. 391]. 

ʆʧʠʩʘʥʦ ʢʘʪʘʣʠʟʠʨʫʝʤʦʝ ʩʠʩʪʝʤʦʡ Pd(OAc)2 ï 1,1ǋ-ʬʝʨʨʦʮʝʥʜʠʠʣʙʠʩ-(ʜʠʬʝʥʠʣʬʦʩʬʠʥ) ʛʠʜʨʦ-
ʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʝ ʠʥʪʝʨʥʘʣʴʥʳʭ ʘʣʢʝʥʦʚ ʩ ʟʘʤʝʩʪʠʪʝʣʝʤ ʧʨʠ ʦʜʥʦʤ ʠʟ ʘʪʦʤʦʚ ʉ ʢʨʘʪʥʦʡ ʩʚʷʟʠ ʩ 
HCOOH ʠ ʅʉʆʆʉ6ʅ5 ʢʘʢ ʟʘʤʝʥʠʪʝʣʷʤʠ ʉʆ. ʇʦʣʫʯʝʥ ʨʷʜ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʩ ʭʦʨʦʰʠʤʠ ʚʳʭʦʜʘʤʠ ʠ 
ʚʳʩʦʢʠʤʠ ʨʝʛʠʦʩʝʣʝʢʪʠʚʥʦʩʪʷʤʠ [4, c. 5960]. 

ɹʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʨʷʜ ʟʘʤʝʱʝʥʥʳʭ Naphos-ʧʨʦʠʟʚʦʜʥʳʭ (ʥʘʬʪʠʣ- ʠ ʘʨʠʣʩʦʜʝʨʞʘʱʠʝ P2), ʢʦʪʦ-
ʨʳʝ ʙʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʚ ʛʠʜʨʦʬʦʨʤʠʣʠʨʦʚʘʥʠʠ ʠʥʪʝʨʥʘʣʴʥʳʭ ʘʣʢʝʥʦʚ ʚ ʣʠʥʝʡʥʳʝ ʘʣʴʜʝʛʠʜʳ ʚ ʧʨʠ-
ʩʫʪʩʪʚʠʠ [Rh(acac)(CO)2] [5, c. 1043]. ʋʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʥʦʚʳʝ 
ʜʠ- ʠ ʪʝʪʨʘʬʦʩʬʠʪʥʳʝ ʣʠʛʘʥʜʳ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʝ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʛʠʜʨʦʬʦʨʤʠʣʠʨʦʚʘʥʠʠ 
ʪʝʨʤʠʥʘʣʴʥʳʭ ʠ ʠʥʪʝʨʥʘʣʴʥʳʭ ʘʣʢʝʥʦʚ ʚ ʣʠʥʝʡʥʳʝ ʘʣʴʜʝʛʠʜʳ. ʇʦʣʫʯʝʥʳ ʚʳʩʦʢʠʝ ʨʝʛʠʦʩʝʣʝʢʪʠʚʥʦʩʪʠ 
ʧʦ ʣʠʥʝʡʥʳʤ ʧʨʦʜʫʢʪʘʤ ʚ ʛʠʜʨʦʘʤʠʥʦʤʝʪʠʣʠʨʦʚʘʥʠʠ ʪʝʨʤʠʥʘʣʴʥʳʭ ʠ ʠʥʪʝʨʥʘʣʴʥʳʭ ʘʣʢʝʥʦʚ, ʢʘʪʘʣʠ-
ʟʠʨʫʝʤʦʤ Rh-ʩʠʩʪʝʤʘʤʠ ʩ Xantʨhos ʠ Iphos [5, c. 1044], ʘʤʠʥʦʤʝʪʠʣʠʨʦʚʘʥʠʠ ʘʣʢʝʥʦʚ ʚ ʝʥʘʤʠʥʳ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ [Rh(acac)(CO)2] ï Naphos (ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ) [5, c. 1046, 1047] ʠ ʚ ʛʠʜʨʦʬʦʨʤʠ-
ʣʠʨʦʚʘʥʠʠ ʠʥʪʝʨʥʘʣʴʥʳʭ ʘʣʢʝʥʦʚ ʧʨʠ ʢʘʪʘʣʠʟʝ ʩʠʩʪʝʤʘʤʠ Pd(acac)2 ï ʬʝʥʠʣʧʠʨʨʦʣʟʘʤʝʱʝʥʥʳʡ P2 ï 
ʧ-ʪʦʣʫʦʣʩʫʣʴʬʦʢʠʩʣʦʪʘ (TsOH) [5, c. 1048, 1049]. ɺ ʤʝʪʦʢʩʠʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʠ ʪʝʨʤʠʥʘʣʴʥʳʭ ʘʣʢʝʥʦʚ 
ʧʨʠ ʢʘʪʘʣʠʟʝ ʩʠʩʪʝʤʘʤʠ Pd(acac)2 ï C6H4(CH2P(t-Bu)2ï CH3SO3H ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʭʦʨʦʰʠʤʠ ʚʳʭʦʜʘʤʠ 
ʣʠʥʝʡʥʳʝ ʩʣʦʞʥʳʝ ʵʬʠʨʳ. ɺ ʢʘʨʙʦʥʠʣʠʨʫʶʱʝʡ ʜʠʤʝʨʠʟʘʮʠʠ ʩʪʠʨʦʣʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ Pd(ʆɸc)2 ï 1,3-
ʙʠʩ(ʜʠʬʝʥʠʣʬʦʩʬʠʥʦ)ʧʨʦʧʘʥ ï TsOH ʧʦʣʫʯʝʥʳ ʢʝʪʦʥʳ ʩ ʭʦʨʦʰʠʤʠ ʚʳʭʦʜʘʤʠ [5, c. 1050]. 

ʆʧʠʩʘʥʦ ʨʝʛʠʦ- ʠ ʵʥʘʥʪʠʦʩʝʣʝʢʪʠʚʥʦʝ ʛʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʝ ʘʨʠʣʦʣʝʬʠʥʦʚ ʬʝʥʦʣʘʤʠ ʠ 
ʉʆ ʧʨʠ ʢʘʪʘʣʠʟʝ ʩʠʩʪʝʤʦʡ Pd(OAc)2 ï P2 ʩ ʚʳʭʦʜʦʤ ʜʦ 95 % [6, ʩ. 75]. ɺ ʤʝʪʦʢʩʠʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʠ 1-
ʘʣʢʝʥʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʢʦʤʧʣʝʢʩʳ Pd(II) ʩ ʪʨʠʜʝʥʪʘʪʥʳʤʠ N-ʩʦʜʝʨʞʘʱʠʤʠ ʣʠʛʘʥʜʘʤʠ [7, ʩ. 249]. ʉʠʩʪʝ-
ʤʳ Pd-P2 ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʛʠʜʨʦʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ [8, ʩ. 8229], ʧʝʥʪʝʥʦʚʦʡ ʢʠʩʣʦʪʳ [9, 
ʩ. 7070], ʛʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʠ ʩʪʠʨʦʣʦʚ [10, ʩ. 15], ʘʣʣʝʥʦʚ [11, ʩ. 8556], 2-ʘʣʣʠʣʬʝʥʦʣʦʚ [12, ʩ. 
3047], ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʠ ʧʦʣʠʙʫʪʘʜʠʝʥʘ ʩʣʦʞʥʦʵʬʠʨʥʳʤʠ ʛʨʫʧʧʘʤʠ [13, ʩ. 14667] ʠ ʘʣʢʦʢʩʠʢʘʨʙʦʥʠ-
ʣʠʨʦʚʘʥʠʠ ʘʨʠʣʙʨʦʤʠʜʦʚ ʠ ʠʦʜʠʜʦʚ [14, ʩ. 3099]. ɹʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ Rh-P2-ʢʘʪʘʣʠʟʠʨʫʝʤʦʝ ʛʠʜʨʦ-
ʬʦʨʤʠʣʠʨʦʚʘʥʠʝ ʩʪʠʨʦʣʘ, Ŭ-ʤʝʪʠʣʩʪʠʨʦʣʘ, ʜʠʤʝʪʠʣʠʪʘʢʦʥʘʪʘ ʠ (R)-ʣʠʤʦʥʝʥʘ [15, ʩ. 140]. 
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Abstract: Last years works on organic compounds carbonylation with using of carbon dioxide are examined. It 
was shown that carboxylic acids and their derivatives can be obtained with good yields in the mild conditions 
by carbonylation of unsaturated compounds, aryl halides, alkenyl silanes and organoboric acids. 
Key words: carbonylation, carbon dioxide, catalyst, carboxylic acid, ester, lactone 

 
ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʦʜʠʥ ʘʪʦʤ ʫʛʣʝʨʦʜʘ ʚ ʤʦʣʝʢʫʣʝ, 

ʪʘʢʠʤʠ ʢʘʢ ʉʆ, ʤʝʪʘʥ, ʤʝʪʘʥʦʣ ʠ ʮʠʘʥʦʚʦʜʦʨʦʜ, ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʉ1-ʭʠʤʠʠ [1, c. 5]. ʀʟ ʉʆ2 ʠ ʅ2 ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩʧʠʨʪʳ ʠ ʠʭ ʵʬʠʨʳ, ʦʧʠʩʘʥʦ ʢʘʨ-
ʙʦʢʩʠʣʠʨʦʚʘʥʠʝ ʘʣʢʝʥʦʚ, ʘʣʢʠʥʦʚ ʠ ʵʧʦʢʩʠʜʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉʆ2 [1, c. 10]. ɺ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʧʨʦ-
ʰʣʦʛʦ ʚʝʢʘ ʙʳʣ ʜʘʥ ʥʦʚʳʡ ʠʤʧʫʣʴʩ ʧʦʠʩʢʘʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʫʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʆ2 ʨʘʙʦʪʘʤʠ ʄ.ɽ. 
ɺʦʣʴʧʠʥʘ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʚʳʷʚʠʚʰʠʭ  ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʜʘʚʘʪʴ ʢʦʤʧʣʝʢ-
ʩʳ ʩ ʤʦʣʝʢʫʣʘʤʠ ʉʆ2 ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ [1, c. 10]. ʀʟʚʝʩʪʥʳ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʣʝʢʩʳ, ʚ ʢʦʪʦʨʳʭ ʉʆ2 ʩʚ̫-
ʟʘʥ ʩ ʧʝʨʝʭʦʜʥʳʤ ʤʝʪʘʣʣʦʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣ ʚʳʜʝʣʝʥ ʢʦʤʧʣʝʢʩ Ni(ʉʆ2)(ʉy3P)2 (ʛʜʝ Cy - ʮʠʢʣʦʛʝʢʩʠʣ), 
ʚ ʢʦʪʦʨʦʤ ʣʠʛʘʥʜ ʉʆ2 ʢʦʦʨʜʠʥʠʨʦʚʘʥ ʯʝʨʝʟ ʘʪʦʤ ʫʛʣʝʨʦʜʘ ʠ ʦʜʠʥ ʠʟ ʘʪʦʤʦʚ ʢʠʩʣʦʨʦʜʘ. ɹʳʣ ʧʦʣʫʯʝʥ 
ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʣʝʢʩ KCo(ʉʆ2)(C2H4(N-CH-C6H4O)2), ʚ ʢʦʪʦʨʦʤ ʉʆ2 ʩʚʷʟʘʥ ʯʝʨʝʟ ʘʪʦʤ ʉ ʩ ʢʦʙʘʣʴʪʦʤ, 
ʘ ʯʝʨʝʟ ʘʪʦʤʳ ʢʠʩʣʦʨʦʜʘ ï ʩ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʘʪʦʤʘʤʠ ʢʘʣʠʷ. ɹʳʣ ʚʳʜʝʣʝʥ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳʡ 
ʢʦʤʧʣʝʢʩ ʩʦʩʪʘʚʘ Nb(ʉʆ2)(C5H4CH3)2(CH2SiMe3). ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʉʆ2 ʥʝ 
ʩʚʷʟʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʣʠʛʘʥʜʘ, ʘ ʚʥʝʜʨʷʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩ ʧʝʨʝʭʦʜʥʦʛʦ ʤʝʪʘʣʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʪʝʭʠʦʤʝʪ-
ʨʠʯʝʩʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʉʆ2 ʚ ʢʦʤʧʣʝʢʩʳ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ 
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ʨʝʘʢʮʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʉʆ2 [1, c. 160]. ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 
ʯʪʦ ʉʆ2 ʩʧʦʩʦʙʝʥ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ʩʚʷʟʠ ʤʝʪʘʣʣ ï ʫʛʣʝʨʦʜ (ʥʘ ʧʨʠʤʝʨʘʭ ʘʣʢʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʝʜʠ (I), 

ʮʠʥʢʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʜʠʬʝʥʠʣʪʠʪʘʥʦʮʝʥʘ, ʘʣʢʠʣʪʠʪʘʥʦʮʝʥʘ, h3-ʘʣʣʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʠʪʘ-
ʥʘ, ʘʣʣʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʠʢʝʣʷ, Ir(depe)2Cl (ʛʜʝ depe ï 1,2-ʙʠʩ(ʜʠʤʝʪʠʣʬʦʩʬʠʥʦ)ʵʪʘʥ) ʠ ʘʣʣʠʣʴʥʳʭ 
ʢʦʤʧʣʝʢʩʦʚ ʧʘʣʣʘʜʠʷ) [1, c. 161-165], ʤʝʪʘʣʣ ï ʚʦʜʦʨʦʜ (ʥʘ ʧʨʠʤʝʨʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʛʠʜʨʠʜʦʚ ʤʝʜʠ (I), 
ʮʠʨʢʦʥʠʷ, ʭʨʦʤʘ, ʤʦʣʠʙʜʝʥʘ, ʚʦʣʴʬʨʘʤʘ, ʨʝʥʠʷ, ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ, ʨʫʪʝʥʠʷ, ʨʦʜʠʷ ʠ ʧʣʘʪʠʥʳ) [1, c. 
166-168], ʤʝʪʘʣʣ ï ʢʠʩʣʦʨʦʜ (ʥʘ ʧʨʠʤʝʨʘʭ ʘʣʢʦʛʦʣʷʪʦʚ ʤʝʜʠ (I) ʠ (II), ʮʠʥʢʘ, ʪʠʪʘʥʘ, ʮʠʨʢʦʥʠʷ, ʥʠʦʙʠʷ, 
ʪʘʣʣʠʷ, ʤʦʣʠʙʜʝʥʘ, ʚʦʣʴʬʨʘʤʘ, ʞʝʣʝʟʘ, ʢʦʙʘʣʴʪʘ, ʤʘʨʛʘʥʮʘ, ʨʫʪʝʥʠʷ, ʨʦʜʠʷ, ʠʨʠʜʠʷ ʠ ʧʣʘʪʠʥʳ) [1, c. 
168-170], ʤʝʪʘʣʣ ï ʘʟʦʪ (ʥʘ ʧʨʠʤʝʨʘʭ ʵʬʝʜʨʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʜʠ (II), ʢʦʤʧʣʝʢʩʘ ʤʝʪʠʣʤʝʜʠ (I) ʩ ʜʠ-
ʵʪʠʣʘʤʠʥʦʤ, ʘʣʢʠʣʘʤʠʜʦʚ ʮʠʥʢʘ, ʪʠʪʘʥʘ, ʮʠʨʢʦʥʠʷ, ʛʘʬʥʠʷ, ʚʘʥʘʜʠʷ, ʥʠʦʙʠʷ, ʪʘʣʣʠʷ, ʭʨʦʤʘ, ʤʦʣʠʙʜʝ-
ʥʘ, ʚʦʣʴʬʨʘʤʘ, ʨʝʥʠʷ, ʨʫʪʝʥʠʷ ʠ ʧʘʣʣʘʜʠʷ) [1, c. 170-172]. ʉ ʫʯʘʩʪʠʝʤ ʉʆ2 ʧʨʠ ʢʘʪʘʣʠʟʝ ʛʝʪʝʨʦʛʝʥʥʳ-
ʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ ï ʧʝʨʝʭʦʜʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʷʤʠ ï ʨʘʥʝʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʬʦʨʤʘʣʴʜʝ-
ʛʠʜ, ʤʝʪʘʥʦʣ, ʤʝʪʘʥ ʠ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʤʝʪʘʥʦʣ ʠ ʚʳʩʰʠʝ ʥʘʩʳʱʝʥʥʳʝ ʩʧʠʨʪʳ, ʜʠʤʝʪʠ-
ʣʦʚʳʡ ʵʬʠʨ [1, c. 173, 174]. ʇʨʠ ʛʦʤʦʛʝʥʥʦʤ ʢʘʪʘʣʠʟʝ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʠ ʝʝ 
ʧʨʦʠʟʚʦʜʥʳʝ, ʧʠʨʦʥʳ, ʥʘʩʳʱʝʥʥʳʝ ʠ ʥʝʥʘʩʳʱʝʥʥʳʝ ʣʘʢʪʦʥʳ, ʥʝʥʘʩʳʱʝʥʥʳʝ ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ 
ʠʭ ʩʣʦʞʥʳʝ ʵʬʠʨʳ, ʤʦʥʦʤʝʨʥʳʝ ʢʘʨʙʦʥʘʪʳ ʠ ʧʦʣʠʢʘʨʙʦʥʘʪʳ [1, c. 174-190]. ʅʘʨʷʜʫ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 
ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʢʘʪʘʣʠʟʝ ʢʦʤʧʣʝʢʩʘʤʠ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʚʦʟʤʦʞʥʦ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʝ ʉʆ2 ʜʦ ʉʆ ʠ ʜʠʩʧʨʦʧʦʨʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʉʆ ʠ ʢʘʨʙʦʥʘʪ-ʘʥʠʦʥ [1, c. 190]. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʉʆ2 ʤʦʣʠʙʜʝʥʦʚʳʤʠ ʜʠʬʦʩʬʠʥʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʦʙʨʘʟʫʶʪʩʷ ʉʆ ʠ ʦʢʩʠʜ ʜʠʬʦʩʬʠ-
ʥʘ [1, c. 191]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʠʤʝʨʠʟʘʮʠʠ ʤʦʣʝʢʫʣ ʉʆ2 ʦʙʨʘʟʫʝʪʩʷ ʦʢʩʘʣʘʪ-ʠʦʥ [1, c. 193, 194]. ʀʟʚʝʩʪʥʳ 
ʧʨʠʤʝʨʳ, ʢʦʛʜʘ ʉʆ2 ʷʚʣʷʣʩʷ ʩʦʢʘʪʘʣʠʟʘʪʦʨʦʤ ʚ ʛʦʤʦʛʝʥʥʦʤ ʢʘʪʘʣʠʟʝ: ʪʝʣʦʤʝʨʠʟʘʮʠʷ ʠ ʜʠʤʝʨʠʟʘʮʠʷ 
ʙʫʪʘʜʠʝʥʘ-1,3 ʠ ʠʟʦʧʨʝʥʘ [1, c. 195, 196], ʤʝʪʘʪʝʟʠʩ ʮʠʢʣʦʘʣʢʝʥʦʚ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʣʠʘʣ-
ʢʝʥʦʤʝʨʦʚ (ʧʦʩʣʝ ʚʫʣʢʘʥʠʟʘʮʠʠ ʧʦʣʠʘʣʢʝʥʦʤʝʨʳ ʜʘʣʠ ʵʣʘʩʪʠʯʥʫʶ ʨʝʟʠʥʫ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʠʟʛʦʪʦʚʣʝ-
ʥʠʷ ʰʠʥ) [1, c. 196, 197], ʛʠʜʨʦʬʦʨʤʠʣʠʨʦʚʘʥʠʝ ʩ ʧʦʚʳʰʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʧʠʨʪʘ ʠ ʧʦʥʠʞʝʥʥʳʤ 
ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʣʢʘʥʘ [1, c. 197], ʦʣʠʛʦ- ʠ ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʘʣʢʝʥʦʚ [1, c. 197].  

ʈʘʩʩʤʦʪʨʠʤ ʨʷʜ ʨʘʙʦʪ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʠʤʝʥʝʥʠʶ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʩʠʥʪʝʟʝ ʦʨ-
ʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ɺ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ [2, ʩ. 110] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ Pd-ʢʘʪʘʣʠʟʠʨʫʝʤʦʤ ʛʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʠ 
ʥʘʨʷʜʫ ʩ ʉʆ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʤʝʥʠʪʝʣʝʡ ï ʬʦʨʤʠʘʪʦʚ ʠ ʉʆ2. 

ɺ ʨʘʙʦʪʝ [3, ʩ. 17] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʉʆ2 ʢ ʥʝʥʘʩʳʱʝʥʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ ʤʦʞʝʪ ʙʳʪʴ 
ʥʫʢʣʝʦʬʠʣʴʥʳʤ ʠʣʠ ʵʣʝʢʪʨʦʬʠʣʴʥʳʤ. ɻʠʜʨʦʛʝʥʠʨʫʶʱʝʝ, ʘʣʢʠʣʠʨʫʶʱʝʝ ʠ ʘʨʠʣʠʨʫʶʱʝʝ ʢʘʨʙʦʥʠʣʠ-
ʨʦʚʘʥʠʝ, ʛʝʪʝʨʦʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʝ ʠ ʢʘʨʙʦʢʩʠʣʠʨʫʶʱʘʷ ʮʠʢʣʠʟʘʮʠʷ ʩ ʉʆ2 ʧʨʠʚʦʜʠʣʦ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ 
ʠ ʩʝʣʝʢʪʠʚʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʠʭ ʧʨʦʠʟʚʦʜ-
ʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʘʱʠʭ ʙʦʨ ʠ ʢʨʝʤʥʠʡ. 

ʋʩʧʝʭʠ ʠ ʥʦʚʳʝ ʧʨʦʨʳʚʳ ʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʩʠʥʪʝʟʝ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʠʟ ʥʝ-
ʥʘʩʳʱʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CO2 ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʨʘʙʦʪʝ [4, ʩ. 16212]. 

ɻʠʜʨʦʢʘʨʙʘʣʢʦʢʩʠʣʠʨʦʚʘʥʠʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʤʝʪʠʣʧʨʦʧʠʦʥʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʥʝʧʨʝ-
ʨʳʚʥʦʤ ʧʦʪʦʢʝ ʚ ʩʫʧʝʨʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʆ2 ʢʘʢ ʩʳʨʴʷ ʚʤʝʩʪʦ ʉʆ [5, c. 688]. 

ɸʚʪʦʨʘʤʠ ʩʪʘʪʴʠ [6, c. 3542] ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʝʣʝʢʪʠʚʥʘʷ ʜʦʤʠʥʦ-ʨʝʘʢʮʠʷ ʜʣʷ ʚʘʣʦʨʠʟʘʮʠʠ 

ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʛʦ d-ʣʘʢʪʦʥʘ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʪʝʣʦʤʝʨʠʟʘʮʠʝʡ 1,3-ʙʫʪʘʜʠʝʥʘ ʠ ʉʆ2. 
ɺ ʨʘʙʦʪʝ [7, c. 5352] ʚ ʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʠ ʘʨʠʣʙʨʦʤʠʜʦʚ ʠ ʠʦʜʠʜʦʚ, ʘʣʢʝʥʠʣʩʠʣʘʥʦʚ ʠ ʦʨʛʘʥ-

ʦʙʦʨʥʳʭ ʢʠʩʣʦʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ ʩ ʥʠʟʢʠʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʘʣʴʜʝʛʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʝʪʝʨʦʛʝʥʥʳʡ ʢʘʪʘʣʠʟʘʪʦʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʥʘʥʦʯʘʩʪʠʮʳ Pd(0), 
ʥʘʥʝʩʝʥʥʳʝ ʥʘ ʧʦʣʠʩʪʠʨʦʣ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʉʆ2 ʧʨʠʤʝʥʷʣʘʩʴ ʱʘʚʝʣʝʚʘʷ ʢʠʩʣʦʪʘ ʧʦʜ ʥʘʚʝʜʝʥ-
ʥʳʤ ʤʠʢʨʦʚʦʣʥʦʚʳʤ ʦʙʣʫʯʝʥʠʝʤ. ʇʨʠʚʝʜʝʥʦ 23 ʧʨʠʤʝʨʘ ʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʷ ʩ ʚʳʭʦʜʦʤ ʢʘʨʙʦʥʦʚʳʭ 
ʢʠʩʣʦʪ ʦʪ 30 ʜʦ 65 %. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʫʧʦʤʷʥʫʪʳʭ ʨʘʙʦʪʘʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪ ʧʦ ʭʠʤʠʠ ʉʆ2 ʚ 
ʩʚʷʟʠ ʩ ʛʨʦʤʘʜʥʳʤʠ ʟʘʧʘʩʘʤʠ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʨʠʨʦʜʝ ʠ ʦʛʨʦʤʥʳʭ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘʭ, ʝʞʝʛʦʜʥʦ ʧʨʦʠʟ-
ʚʦʜʠʤʳʭ ʯʝʣʦʚʝʯʝʩʪʚʦʤ: ʙʦʣʝʝ 90 % ʜʦʙʳʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ï ʫʛʣʷ, ʥʝʬʪʠ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ï ʩʞʠʛʘʶʪ, 
ʧʨʝʚʨʘʱʘʷ ʚ ʦʢʩʠʜʳ ʫʛʣʝʨʦʜʘ. ʆʜʥʘʢʦ ʚʳʜʝʣʝʥʠʝ ʉʆ2 ʠʟ ʚʦʟʜʫʭʘ, ʩʦʜʝʨʞʘʱʝʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʝʛʦ 
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ʦʢʦʣʦ 0,03 % ʉʆ2, ʠʣʠ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʧʨʠʨʦʜʥʳʭ ʢʘʨʙʦʥʘʪʦʚ ï ʵʥʝʨʛʦʝʤʢʘʷ ʟʘʜʘʯʘ [1, c. 9]. ɺ ʵʪʦʡ ʩʚʷ-
ʟʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʧʦʢʘ ʦʛʨʘʥʠʯʝʥʦ, ʢʨʦʤʝ ʠʟʚʝʩʪʥʳʭ ʩʠʥʪʝʟʦʚ ʢʘʨʙʘ-
ʤʠʜʘ, ʩʦʜʳ, ʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ, ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʛʠʜʨʦʢʩʠʢʠʩʣʦʪ ʠ ʵʪʠʣʝʥʢʘʨʙʦʥʘʪʘ 
ʠʟ ʉʆ2 ʠ ʵʪʠʣʝʥʦʢʩʠʜʘ. ʅʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʣʦʩʴ ʛʠʜʨʠʨʦʚʘʥʠʝ ʉʆ2 ʚ ʤʝʪʘʥʦʣ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ 
ʤʝʪʦʜʝ ʨʘʩʭʦʜ ʚʦʜʦʨʦʜʘ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʆ, ʢʘʢ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟ-
ʜʝʣʝʥʠʝ (ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʪʜʝʣʝʥʠʷ ʦʙʨʘʟʫʶʱʝʡʩʷ ʧʨʠ ʛʠʜʨʠʨʦʚʘʥʠʠ ʚʦʜʳ). ʂʘʢ ʩʣʝʜʩʪʚʠʝ, 
ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʤʝʪʘʥʦʣʘ ʥʘ ʦʩʥʦʚʝ ʉʆ2 ʧʝʨʝʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ [1, c. 9]. ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪ 
ʚ ʦʙʣʘʩʪʠ ʨʝʘʢʮʠʡ ʢʘʨʙʦʥʠʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʆ2 ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʪʢʨʦʝʪ ʥʦʚʳʝ ʧʫʪʠ ʧʨʦ-
ʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʆ2. 
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ʌɻɹʆʋ ɺʆ çʖʋʨɻɻʇʋè 
 

ɹʦʦʧʫʙʯʡʸ. ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
ʤʝʪʦʜʘ ʢʨʫʛʦʚʦʡ ʪʨʝʥʠʨʦʚʢʠ ʢʘʢ ʩʨʝʜʩʪʚʘ ʦʧʪʠʤʠʟʘʮʠʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʭʦʜʝ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʫ ʛʨʝʙʮʦʚ 15ï16 ʣʝʪ ʥʘ ʵʪʘʧʝ ʫʛʣʫʙʣʝʥʥʦʡ ʩʧʦʨʪʠʚʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦ-
ʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʫ ʛʨʝʙʮʦʚ 15ï16 ʣʝʪ ʚ 
ʢʦʥʪʨʦʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʷʭ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ  ʢʨʫʛʦʚʦʡ ʪʨʝʥʠʨʦʚʢʠ ʚ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʧʨʦʮʝʩʩʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʨʝʙʮʳ 15ï16 ʣʝʪ, ʢʨʫʛʦʚʘʷ ʪʨʝʥʠʨʦʚʢʘ, ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ. 
 
CIRCULAR TRAINING AS A MEANS OF INCREASING THE PHYSICAL PREPAREDNESS OF THE SICKS 

15-16 YEARS 
 

Bobin S.A 
 
Annotation. The main purpose of this study was to evaluate the effectiveness of the method of circular train-
ing as a means of optimizing physical fitness during the training process for paddlers 15-16 years at the stage 
of in-depth sports specialization. A reliable increase in the rate of increase in the indices of physical readiness 
in oarsmen of 15-16 years of age in control exercises in the application of circular training in the training pro-
cess was established. 
Key words: oarsmen 15-16 years, circular training, physical readiness. 

 
ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ ʧʦʜʨʦʩʪ-

ʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʪʨʝʥʝʨʦʚ-ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ [2, ʩ. 29; 5, ʩ. 31]. ʆʜʥʘʢʦ, ʚ 
ʮʝʣʦʤ, ʩʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ɼʖʉʐ ʚʩʝ ʝʱʝ ʥʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ 
ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʛʠʧʦʜʠʥʘʤʠʠ ʧʦʜʨʦʩʪʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ ʠʭ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫ-
ʜʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩʥʠʞʝʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʬʦʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʪʝ-
ʨʝʩʘ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʠʛʨʘʤ, ʫʧʦʪʨʝʙʣʝʥʠʶ ʘʣʢʦʛʦʣʷ, ʩʠʛʘʨʝʪ, ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪ.ʧ. ï ʩ ʜʨʫʛʦʡ, 
ᴁʪʦ ʚʳʟʳʚʘʝʪ ʪʘʢʠʝ ʪʨʝʚʦʞʥʳʝ ̫ ʚʣʝʥʠʷ, ʢʘʢ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ 
ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʦʞʠʨʝʥʠʝ, ʥʘʨʫʰʝʥʠʝ ʦʩʘʥʢʠ ʠ ʜʨ. 

ɾʝʣʘʥʠʝ ʚʳʧʦʣʥʠʪʴ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʟʘ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 
ʚʨʝʤʝʥʠ ʥʘ ʜʝʣʝ ʧʨʠʚʦʜʠʪ ʢ ʩʨʳʚʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʚ 
ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʳ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ 
ʢʦʤʧʣʝʢʩʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʟʘʥʷʪʠʷ [1, ʩ. 28]. ʆʩʥʦʚʥʘʷ ʠʟ ʥʠʭ ï ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ, 
ʢʨʫʛʦʚʘʷ ʪʨʝʥʠʨʦʚʢʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘ ʙʘʟʝ ʉɼʖʐʆʈ ˉ 11 ʧʦ ʛʨʝʙʣʝ ʥʘ ʙʘʡʜʘʨʢʘʭ ʠ ʢʘʥʦʵ ʛ. ʏʝʣʷ-
ʙʠʥʩʢʘ, ʥʘʤʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ ï ʦʩʥʦʚʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ, ʧʦ 20 ʛʨʝʙʮʦʚ 15ï16 ʣʝʪ ʚ 
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ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʩ ʛʝʥʜʝʨʥʦ-ʨʘʚʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ. ɺʩʝ ʩʧʦʨʪʩʤʝʥʳ ʦʪʥʦʩʠʣʠʩʴ ʢ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʟʜʦ-
ʨʦʚʴʷ. ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʚʳʧʦʣʥʷʣʘ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʢʦʤʧʣʝʢʩ ʢʨʫʛʦʚʦʡ ʪʨʝʥʠʨʦʚʢʠ ʠ ʙʳʣʘ ʦʟʥʘ-
ʢʦʤʣʝʥʥʘʷ ʩ ʟʘʜʘʯʘʤʠ ʠ ʫʩʣʦʚʠʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʚʭʦʜʥʦʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳ-
ʣʠ ʚʥʝʩʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ ʠ ʧʦʜʚʝʨʛʥʫʪʳ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʚʭʦʜʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʳ ʚʳʷʚʠʣʠ ʩʣʝʜʫʶʱʝʝ: ʦʙʝ ʛʨʫʧʧʳ ʠʤʝʶʪ  ʧʦ-
ʯʪʠ ʦʜʠʥʘʢʦʚʳʡ ʩʨʝʜʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚ ʧʨʳʞʢʘʭ ʥʘ ʩʢʘʢʘʣʢʝ ʟʘ 30 ʩʝʢʫʥʜ ï ʚ ʦʩʥʦʚʥʦʡ 70,6 ʨʘʟ ʠ 73 ʨʘʟʘ 
ʚ ʢʦʥʪʨʦʣʴʥʦʡ; ʥʘʢʣʦʥʳ ʚʧʝʨʝʜ ʠʟ ʧʦʣʦʞʝʥʠʷ ʩʠʜʷ ï  ʚ ʦʩʥʦʚʥʦʡ 16,4 ʩʤ. ʠ 14,9 ʩʤ. ʚ ʢʦʥʪʨʦʣʴʥʦʡ; 
ʧʦʜʲʝʤ ʪʫʣʦʚʠʱʘ ʟʘ 1 ʤʠʥʫʪʫ ʠʟ ʧʦʣʦʞʝʥʠʷ ʣʝʞʘ ï ʚ ʦʩʥʦʚʥʦʡ  45,7 ʨʘʟ ʠ 44,7 ʨʘʟ ʚ ʢʦʥʪʨʦʣʴʥʦʡ; 
ʧʨʳʞʢʠ ʚ ʜʣʠʥʫ ʩ ʤʝʩʪʘ ï ʚ ʦʩʥʦʚʥʦʡ 173 ʩʤ ʠ 180,9 ʩʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. 

ʇʦ ʚʩʝʤ ʪʝʩʪʘʤ, ʧʨʦʚʦʜʠʤʳʤ ʥʘʤʠ ʥʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʠ ʬʦʨʤʠʨʫʶʱʝʤ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʧʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʛʨʝʙʮʦʚ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ  ʫʣʫʯʰʠʣʠʩʴ. ʆʜʥʘʢʦ ʜʘʥ-
ʥʳʝ ʫʣʫʯʰʝʥʠʷ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʤʳ ʨʘʩʩʯʠʪʘʣʠ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ 
ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʷʭ ʜʦ ʠ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
(ʪʘʙʣʠʮʘ 1). 

 
ʋʙʚʤʡʯʙ 1 

ʋʞʥʨʴ ʨʩʡʩʧʪʫʙ ʨʧʣʙʠʙʫʞʤʞʢ ʭʡʠʡʰʞʪʣʧʢ ʨʧʝʜʧʫʧʛʤʞʦʦʧʪʫʡ ʬ ʜʩʞʚʯʧʛ ʨʧʝʩʧʪʫʣʧʛʧʜʧ 
ʛʧʠʩʙʪʫʙ ʨʩʡ ʡʪʨʧʤʵʠʧʛʙʦʡʡ ʣʩʬʜʧʛʧʢ ʫʩʞʦʡʩʧʛʣʡ ʛ ʫʩʞʦʡʩʧʛʧʰʦʧʥ ʨʩʧʯʞʪʪʞ (%) 

             ʊʝʩʪ 
 
 
ɻʨʫʧʧʘ 

ʇʨʳʞʢʠ ʥʘ ʩʢʘʢʘʣ-
ʢʝ, ʟʘ 30 ʩʝʢʫʥʜ 

ʅʘʢʣʦʥʳ ʚʧʝʨʝʜ 
ʠʟ ʧʦʣʦʞʝʥʠʷ ʩʠʜʷ 

ʇʦʜʲʝʤ ʪʫʣʦʚʠʱʘ 
ʟʘ 1 ʤʠʥʫʪʫ ʠʟ ʧʦ-
ʣʦʞʝʥʠʷ ʣʝʞʘ 

ʇʨʳʞʢʠ ʚ ʜʣʠʥʫ 
ʩ ʤʝʩʪʘ 

ʆɻ 15,01* 23,78* 22,75* 8,55* 

ʂɻ 2,46 13,42* 12,08 3,09 

ʇʨʠʤʝʯʘʥʠʝ: ʂɻ ï ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ; ʆɻ ï ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ; * - ʨ Ò 0,05,  ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ 
ʨʘʟʣʠʯʠʡ ʚ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʴʥʳʤ ʠʟʤʝʨʝʥʠʝʤ 

 
ɿʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʷʭ ʚʳʛʣʷʜʝʣʠ ʜʦ-

ʚʦʣʴʥʦ ʦʧʪʠʤʠʩʪʠʯʥʦ. 
ɺ ʧʝʨʚʦʤ ʪʝʩʪʝ ï ʧʨʳʞʢʠ ʩʦ ʩʢʘʢʘʣʢʦʡ ʟʘ 30 ʩʝʢʫʥʜ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘ-

ʯʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 15,01 % (p<0,05), 
ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʝʜʦʩʪʦʚʝʨʥʦ ʥʘ 2,46 %.  ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʚʥʠʤʘʥʠʷ, ʙʳʩʪʨʦʪʳ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ  ʩ 
ʧʦʜʨʦʩʪʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ (Xʩʨ) ʚʦ ʚʪʦʨʦʤ ʪʝʩʪʝ ï ʥʘʢʣʦʥʳ ʚʧʝʨʝʜ ʠʟ ʧʦ-
ʣʦʞʝʥʠʷ ʩʠʜʷ, ʟʥʘʯʝʥʠʝ Xʩʨ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 23,78 % (p<0,05), 
ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 13,42  (p<0,05), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʘʤʧʣʠʪʫʜʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘ-
ʜʘʥʠʷ ʥʘ ʛʠʙʢʦʩʪʴ ʛʨʝʙʮʘʤʠ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ. 

ɺ ʪʝʩʪʝ çʇʦʜʲʝʤʳ ʪʫʣʦʚʠʱʘ ʟʘ 1 ʤʠʥʫʪʫ ʠʟ ʧʦʣʦʞʝʥʠʷ ʣʝʞʘè, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠ-
ʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʚ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʥʘʯʝʥʠʝ Xʩʨ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 22,75 % 
(p<0,05), ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʝʜʦʩʪʦʚʝʨʥʦ (ʥʘ 12,08 %). ʂʦʣʠʯʝʩʪʚʦ ʧʦʜʲʝʤʦʚ ʪʫʣʦʚʠʱʘ ʟʘ 1 ʤʠʥʫʪ 
ʠʟ ʧʦʣʦʞʝʥʠʷ ʣʝʞʘ ʜʘʝʪ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʤʳʰʮ ʙʨʶʰʥʦʛʦ ʧʨʝʩʩʘ, ʘ ʪʘʢ ʞʝ ʢʦʩʚʝʥʥʦ 
ʛʦʚʦʨʠʪ ʦ ʨʘʟʚʠʪʠʠ ʪʘʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʢʘʢ ʦʙʱʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ [4, ʩ. 91].  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʯʝʪʚʝʨʪʦʤ ʪʝʩʪʝ ï ʧʨʳʞʢʘʭ ʚ ʜʣʠʥʫ ʩ ʤʝʩʪʘ, 
ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʩʢʦʨʦʩʪʥʦ-ʩʠʣʦʚʳʭ ʢʘʯʝʩʪʚ 
[3, ʩ. 17], ʟʥʘʯʝʥʠʝ Xʩʨ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʚ ʢʦʥʮʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʚʝʣʠʯʠʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦ ʥʘ 8,55 % 
(p<0,05), ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʥʘ 3,09 %, ʥʦ ʥʝʜʦʩʪʦʚʝʨʥʦ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 2-ʭ ʛʨʫʧʧ ʛʨʝʙʮʦʚ 15ï 16 ʣʝʪ, ʤʦʞʥʦ ʫʪʚʝʨ-
ʞʜʘʪʴ, ʯʪʦ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʥʘ ʥʘʯʘʣʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ, ʠʩʢʣʶʯʘʷ ʚʦʟʨʘʩʪʥʳʝ ʠ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ, ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʩʧʦʨʪʩʤʝʥʦʚ-
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ʛʨʝʙʮʦʚ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʨʫʛʦʚʦʡ ʪʨʝʥʠʨʦʚʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʪʦʛʦʚʦʛʦ ʪʝʩʪʠ-
ʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ. 
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ɹʦʦʧʫʙʯʡʸ: ʂʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʨʝʜʠ ʤʫʞʯʠʥ ʠ ʚʪʦ-
ʨʦʝ ʩʨʝʜʠ ʞʝʥʱʠʥ. ʈʘʢʦʚʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ (ʈʉʂ) ï ʵʪʦ ʩʫʙʧʦʧʫʣʷʮʠʷ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʢʣʝ-
ʪʦʢ ʦʧʫʭʦʣʠ, ʩʧʦʩʦʙʥʳʭ ʢ ʩʘʤʦʦʙʥʦʚʣʝʥʠʶ, ʠʥʠʮʠʘʮʠʠ ʦʧʫʭʦʣʠ ʠ ʦʙʣʘʜʘʶʱʠʤʠ ʩʚʦʡʩʪʚʦʤ ʧʣʶʨʠʧʦ-
ʪʝʥʪʥʦʩʪʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʨʘʢʦʚʳʭ ʩʪʚʦʣʦʚʳʭ 
ʢʣʝʪʦʢ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ ʚ ʦʪʚʝʪ ʥʘ ʦʙʨʘʙʦʪʢʫ 5-ʬʪʦʨʫʨʘʮʠʣʦʤ, ʦʢʩʘʣʠʧʣʘʪʠʥʦʤ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝ-
ʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʭʠʤʠʦʧʨʝʧʘʨʘʪʘʤ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʢʦʚʳʭ ʩʪʚʦ-
ʣʦʚʳʭ ʢʣʝʪʦʢ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʉD24, CD44 ʫ ʩʝ-
ʣʝʢʪʠʚʥʦ ʚʳʜʝʣʝʥʥʳʭ ʨʘʢʦʚʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʭʠʤʠʦʧʨʝʧʘʨʘ-
ʪʘʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʘʢʦʚʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ, ʢʦʣʦʨʝʢʪʘʣʴʥʳʡ ʨʘʢ, ʦʢʩʘʣʠʧʣʘʪʠʥ, 5-ʬʪʦʨʫʨʘʮʠʣ, 
ʩʪʘʫʨʦʩʧʦʨʠʥ, ʤʘʨʢʝʨʳ 
 

CHARACTERIZATION OF CANCER STEM CELLS ISOLATED FROM SW620 COLORECTAL CANCER 
CELL LINE 
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Annotation: Colorectal cancer is the third most common diagnosed malignancy in men and the second in 
women. Cancer stem cells (CSCs) are subpopulation of undifferentiated cells within a tumor, which have such 
features as ability to self-renewal, tumorigenicity and pluripotency. The aim of this study was to investigate the 
level of viability of colorectal cancer stem cells in response to treatment with 5-fluorouracil, oxaliplatin, and to 
identify the relationship between chemoresistance and phenotypic features of cancer stem cells. The data pre-
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sented herein showed that decreased expression of CD24, CD44 of selectively isolated cancer stem cells is 
associated with chemoresistance. 
Key words: cancer stem cells, colorectal cancer, oxaliplatin, 5-FU, staurosporin, markers 

ʂʦʣʦʨʝʢʪʘʣʴʥʘʷ ʢʘʨʮʠʥʦʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʪʠʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʡ ʨʘʢ ʫ 
ʤʫʞʯʠʥ ʠ ʚʪʦʨʦʡ ʫ ʞʝʥʱʠʥ, ʧʨʠʯʝʤ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʨʘʟʚʠʪʳʭ 
ʨʝʛʠʦʥʘʭ [1, ʩ. 366]. ʇʝʨʚʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʦʣʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʨʘʟʚʠʪʠʠ ʨʘʢʘ ʙʳʣʠ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 1994 ʛʦʜʫ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʪʨʦʡ ʤʠʝʣʦʠʜʥʦʡ ʣʝʡʢʝʤʠʠ ʯʝʣʦʚʝʢʘ (AML) ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʤʝʪʦʜʘ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ [2, ʩ. 645]. ɻʣʘʚʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʈʉʂ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘ-
ʤʦʚʦʟʦʙʥʦʚʣʝʥʠʶ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʠʥʠʮʠʠʨʦʚʘʥʠʶ ʦʧʫʭʦʣʠ [3, ʩ. 96]. ʈʉʂ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 
ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʠ, ʨʝʮʠʜʠʚʠʨʦʚʘʥʠʠ ʠ ʭʠʤʝʦ-, ʨʘʜʠʦʫʩʪʦʡʯʠʚʦʩʪʠ [4, c. 55]. ʇʦ ʧʨʠʯʠʥʝ ʙʣʠʟʢʦʛʦ ʩʭʦʜ-
ʩʪʚʘ ʈʉʂ ʩ ʦʩʪʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʦʧʫʭʦʣʠ ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʦʩʪʠ ʚ ʠʭ ʚʳʜʝʣʝʥʠʠ. ʅʦ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠ-
ʯʠʶ ʦʩʦʙʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʢʣʝʪʦʯʥʳʭ ʘʥʪʠʛʝʥʦʚ ʵʪʘ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ. CD133, CD44, 
CD24, CD29, CD 166, Lgr-5 ʠ ALDH-1 ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʈʉʂ [5, ʩ. 243]. ɺ ʵʪʦʡ ʩʚʷ-
ʟʠ,  ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʝʣʝʢʪʠʚʥʦʝ ʚʳʜʝʣʝʥʠʝ ʈʉʂ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʙʦʪʢʠ ʩʪʘʫʨʦʩʧʦ-
ʨʠʥʦʤ ʢʣʝʪʦʢ ʦʧʫʭʦʣʠ ï ʘʛʝʥʪʦʤ ʚʳʟʳʚʘʶʱʠʤ ʘʧʦʧʪʦʟ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʥʜʠʜʘʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠ-
ʛʝʥʦʚ ʷʚʣʷʶʱʠʭʩʷ ʤʘʨʢʝʨʘʤʠ ʜʣʷ ʈʉʂ ʢʣʝʪʦʯʥʦʡ ʣʠʥʠʠ SW620 ʠ ʠʟʫʯʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʵʪʠʭ ʢʣʝʪʦʢ 
ʢ ʭʠʤʠʦʧʨʝʧʘʨʘʪʘʤ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ 
ʂʣʝʪʢʠ ʣʠʥʠʠ SW620 ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ DMEM c ʜʦʙʘʚʣʝʥʠʝʤ 10% ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʪʝʣʷʯʴ-

ʝʡ ʩʳʚʦʨʦʪʢʠ (ʕʊʉ) ʠ 100 units/mL ʧʝʥʠʮʠʣʣʠʥʘ, 100 Õg/mL ʩʪʨʝʧʪʦʤʠʮʠʥʘ, 25 Õg/mL ʘʤʬʦʪʝʨʠʮʠʥʘ ɺ 
ʧʨʠ 37Áʉ ʠ 5% CO2. ɼʣʷ ʠʟʦʣʷʮʠʠ ʈʉʂ, ʢʣʝʪʢʠ SW620 ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʘʧʦʧʪʦʟ-ʠʥʜʫʮʠʨʫʶʱʠʤ ʩʪʘʫʨʦ-
ʩʧʦʨʠʥʦʤ (8 ÕM) ʚ ʪʝʯʝʥʠʠ 24 ʯʘʩʦʚ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʠʤʤʫʥʦʮʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʚ ʢʘʯʝʩʪʚʝ ʧʝʨ-
ʚʠʯʥʳʭ ʘʥʪʠʪʝʣ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ CD24 (BD Pharmingen, SanDiego, CA, USA), CD44 (Invitrogen, 
Carlsbad, CA, USA), CD133 (MiltenyiBiotec, Auburn, CA, USA). ɼʣʷ ʧʨʦʚʝʨʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʝʪʦʢ ʢ ʭʠ-
ʤʠʦʧʨʝʧʘʨʘʪʘʤ 5-ʬʪʦʨʫʨʘʮʠʣ ʠ ʦʢʩʘʣʠʧʣʘʪʠʥ ʙʳʣ ʧʨʦʚʝʜʝʥ MTT-ʘʥʘʣʠʟ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʣʝʪʦʯʥʳʤ 
ʤʦʥʦʩʣʦʝʤ ʧʣʦʪʥʦʩʪʠ ʙʦʣʝʝ 80 %, ʢʣʝʪʢʠ ʙʳʣʠ ʩʦʙʨʘʥʳ ʠ ʧʝʨʝʩʝʷʥʳ ʚ 96 ʣʫʥʦʯʥʳʡ ʧʣʘʥʰʝʪ (5000 
ʢʣʝʪʦʢ ʥʘ ʣʫʥʢʫ). ʏʝʨʝʟ 24 ʯʘʩʘ ʢʣʝʪʢʠ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ 24 ʠ 72 ʯʘʩʘ ʨʘʟʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 5-
ʬʪʦʨʫʨʘʮʠʣʘ: 125 ÕM, 250 ÕM, 500 ÕM, 1mM ʠ ʦʢʩʘʣʠʧʣʘʪʠʥʘ: 50 ÕM, 100 ÕM, 200 ÕM, 400 ÕM. ʇʦʩʣʝ 
24 ʠ 72 ʯʘʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 15 ʤʣ MTT ʨʝʘʛʝʥʪʘ (5 ʤʛ/ʤʣ) ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ, ʧʣʘʥʰʝʪʳ 
ʠʥʢʫʙʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ. ɿʘʪʝʤ ʚʳʩʫʰʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ ʬʦʨʤʘʟʘʥʘ ʙʳʣʠ ʨʘʩʪʚʦʨʝʥʳ ʜʦ-
ʙʘʚʣʝʥʠʝʤ ɼʄʉʆ ʧʦ 100 ʤʢʣ ʠ ʧʣʘʥʰʝʪ ʩʥʦʚʘ ʧʦʤʝʱʘʣʩʷ ʚ ʠʥʢʫʙʘʪʦʨ ʥʘ 15 ʤʠʥ. ʇʦ ʠʩʪʝʯʝʥʠʝ ʚʨʝʤʝ-
ʥʠ ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʙʳʣʘ ʧʦʜʩʯʠʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʥʰʝʪʥʦʛʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ (Model 
680, Bio-RadLaboratoriesInc., Berkeley, CA, USA) ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 595 ʥʤ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘ-
ʪʳʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ï t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʩ ʧʦʤʦʱʴʶ 
https://www.graphpad.com/quickcalcs/ttest1/. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʸ 
ɺʳʜʝʣʝʥʠʝ ʈʉʂ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʝʣʝʢʮʠʠ ʩʦ ʩʪʘʫʨʦʩʧʦʨʠʥʦʤ. ʉʪʘʫʨʦʩʧʦʨʠʥ ʚʳʟʳʚʘʝʪ 

ʘʧʦʧʪʦʟ ʢʣʝʪʦʢ ʠ ʜʝʡʩʪʚʫʝʪ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʤʝʪʦʜʘʤʠ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩ ʭʠʤʠʦʧʨʝʧʘʨʘʪʘʤʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʬʝʥʦʪʠʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʈʉʂ ʠ ʢʣʝʪʦʢ ʠʟ ʦʙ-
ʱʝʡ ʧʦʧʫʣʷʮʠʠ SW620 ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʧʦ ʜʚʫʤ ʠʩʩʣʝʜʫʝʤʳʤ 
ʤʘʨʢʝʨʘʤ ï CD24 ʠ CD44, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠCD133 ʙʳʣ ʥʝʠʟʤʝʥʥʳʤ (ʨʠʩ. 1.). ɺ ʠʩʩʣʝ-
ʜʦʚʘʥʠʠ ʆʢʘʥʦ ʠ ʜʨ., ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ, ʯʪʦ CD24+ ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ 
ʢ ʠʥʠʮʠʠʨʦʚʘʥʠʶ ʵʧʠʪʝʣʠʘʣʴʥʦ-ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ (ʕʄʇ) ʠ ʧʨʦʛʨʝʩʩʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɹʣʦʢʠ-
ʨʦʚʢʘ CD24 ʠ CD44 ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʬʝʨʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʣʦʥʠʡ ʫ 
ʈʉʂ ʧʨʠ ʨʘʢʝ ʥʦʩʦʛʣʦʪʢʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʭʠʤʠʦʧʨʝʧʘʨʘʪʘʤ (5-ʬʪʦʨʫʨʘʮ ʠʣʠ ʮʠʩʧʣʘ-
ʪʠʥ) [6, c. 3]. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ CD44/CD133 ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʣʦʭʠʤʠ ʧʨʦʛʥʦʟʘʤʠ ʪʝʯʝʥʠʷ 
ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ ʇʘʩʢʘʣʴ ʠ ʜʨ., ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ CD133 ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ ʩ ʥʠʟʢʦʡ ʵʢʩ-
ʧʨʝʩʩʠʝʡ CD44 ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 5-ʬʪʦʨʫʨʘʮʠʣʫ [7, c. 5]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ɺʘʥʛ ʠ ʜʨ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ SW620 ʢʣʝʪʢʠ ʩ ʬʝʥʦʪʠʧʦʤ CD44+CD133- ʦʙʣʘʜʘʶʪ 
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ʥʘʠʙʦʣʴʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʠʥʚʘʟʠʠ ʠ ʤʠʛʨʘʮʠʠ [8, c. 1307]. ɺ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʈʉʂ ʦʧʫ-
ʭʦʣʝʡ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʦʚ ʦʙʣʘʜʘʶʪ CD24- ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʪʘʪʫʩʦʤ: CD44+CD24- ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝ-
ʟʳ, CD44+CD24-ESA+ ʦʧʫʭʦʣʴ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [9, c. 3983, 10, c. 195]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʝʩʣʠ ʫʞʝ ʚ 
ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʪʘʭ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʈʉʂ ʠʤʝʶʪ ʥʠʟʢʫʶ ʵʢʩʧʨʝʩʩʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ CD24 ʤʘʨʢʝʨʘ, 
ʪʦʛʜʘ ʢʘʢ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ CD44 ʠ CD133 ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ ʚʦʧʨʦʩʦʤ. CD44 ʠ CD133 ʷʚʣʷʶʪʩʷ ʙʦ-
ʣʝʝ ʜʠʥʘʤʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʝʥʷʶʪʩʷ ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʢ, ʥʘʧʨʠʤʝʨ ʢʘʢ ʥʘ ʘʧʦʧʪʦʟʥʳʡ 
ʩʪʨʝʩʩ.    

 

 
ʉʡʪ. 1. ʖʣʪʨʩʞʪʪʡʸ CD24, CD44 ʡ CD133 ʦʙ ʨʧʛʞʩʮʦʧʪʫʡ ʩʙʣʧʛʴʮ ʪʫʛʧʤʧʛʴʮ ʣʤʞʫʧʣ ʡ ʣʤʞ-

ʫʧʣ ʡʠ ʧʚʲʞʢ ʨʧʨʬʤʸʯʡʡ 
 
ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʝʪʦʢ ʠʟ ʦʙʱʝʡ ʧʦʧʫʣʷ-

ʮʠʠ SW620 ʠ ʈʉʂ ʢ 5-ʬʪʦʨʫʨʘʮʠʣʫ ʠ ʦʢʩʘʣʠʧʣʘʪʠʥʫ (ʨʠʩ. 2.). ʈʉʂ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʨʝʟʠʩʪʝʥʪʥʳʤʠ ʢ 
ʭʠʤʠʦʧʨʝʧʘʨʘʪʘʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʝʪʢʘʤʠ ʠʟ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʚ ʧʝʨʚʳʝ 24 ʯʘʩʘ. ʇʦʩʣʝ 72 ʯʘʩʦʚ ʦʙʨʘ-
ʙʦʪʢʠ ʷʚʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʯʪʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʦʧʨʝʧʘʨʘ-
ʪʘ ʠ ʚʦʟʦʙʥʦʚʣʝʥʠʝʤ ʨʦʩʪʘ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʮʝʥʪʨʘ-
ʮʠʝʡ 5-ʬʪʦʨʫʨʘʮʠʣʘ ʜʣʷ ʢʣʝʪʦʢ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʜʦʟʘ ʚ 1 mM ʢʘʢ ʧʨʠ 24 ʯʘʩʘʭ, ʜʦʣʷ ʚʳ-
ʞʠʚʰʠʭ ʢʣʝʪʦʢ ʩʦʩʪʘʚʠʣʘ 33 % (p=0,0004), ʪʘʢ ʠ ʧʨʠ 72 ʯʘʩʘʭ ʦʙʨʘʙʦʪʢʠ ʧʨʦʮʝʥʪ ʚʳʞʠʚʰʠʭ ʢʣʝʪʦʢ ʨʘ-
ʚʝʥ 71 % (p=0,0004). ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʣʷ ʚʳʞʠʚʰʠʭ ʢʣʝʪʦʢ ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʩʣʝ 72 ʯʘʩʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 
250 ÕM 5-ʬʪʦʨʫʨʘʮʠʣʦʤ ʠ ʩʦʩʪʘʚʠʣʘ 100%. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʈʉʂ ʥʘʧʨʦʪʠʚ ʧʦʢʘ-
ʟʘʣ ʦʙʨʘʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ, ʪʘʢ ʧʨʦʮʝʥʪʥʘʷ ʜʦʣʷ ʚʳʞʠʚʰʠʭ ʢʣʝʪʦʢ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 9 %. 
ʉʨʝʜʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʢʩʘʣʠʧʣʘʪʠʥʘ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 200 ÕM ʠ 400 ÕM. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘ-
ʣʘʩʴ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ, ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴʶ ʦʢʩʘʣʠʧʣʘʪʠʥʘ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʢʣʝʪʦʢ. 
ʂʣʝʪʢʠ ʠʟ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ SW620 ʠ ʈʉʂ ʠʤʝʣʠ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʜʦʣʷ ʚʳʞʠʚʰʠʭ 
ʩʦʩʪʘʚʠʣʘ 24 % ʠ 37 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p=0,0001), ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 
ʦʢʩʘʣʠʧʣʘʪʠʥʘ ʚ ʧʝʨʚʳʝ 24 ʯʘʩʘ. ʇʨʠ ʵʪʦʤ ʜʦʟʠʨʦʚʢʘ ʦʢʩʘʣʠʧʣʘʪʠʥʘ ʚ 50 ÕM ʥʝ ʦʪʨʘʟʠʣʘʩʴ ʥʘ ʧʦʥʠ-
ʞʝʥʠʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 76% ʠ 79% ʚʳʞʠʚʰʠʭ (p=0,0073, p=0,0002). 
ʏʝʨʝʟ 72 ʯʘʩʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʈʉʂ, ʛʜʝ ʥʘ ʜʦʣʶ ʚʳʞʠʚʰʠʭ 
ʧʨʠʭʦʜʠʣʦʩʴ ʦʢʦʣʦ 70% ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 50 ÕM, 100 ÕM ʦʢʩʘʣʠʧʣʘʪʠʥʘ (p=0,002, p=0,006). ʀʥʪʝʨʝʩʥʦ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʢʣʝʪʦʢ ʠʟ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʧʦʢʘʟʘʪʝʣʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪ-
ʢʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʢʩʘʣʠʧʣʘʪʠʥʘ ʫʚʝʣʠʯʠʣʠʩʴ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ï ʩ 24 % ʜʦ 54 % 
(p=0,0001).  
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ʉʡʪ. 2. ɿʡʠʦʞʪʨʧʪʧʚʦʧʪʫʵ ʣʤʞʫʧʣ ʧʚʩʙʚʧʫʙʦʦʴʮ ʩʙʠʦʴʥʡ ʣʧʦʯʞʦʫʩʙʯʡʸʥʡ 5-ʭʫʧʩʬʩʙʯʡʤʙ 

(ɹ - ʨʧʪʤʞ 24 ʰʙʪʧʛ, ɺ ð ʨʧʪʤʞ 72 ʰʙʪʧʛ), ʧʣʪʙʤʡʨʤʙʫʡʦʙ (ɻ - ʨʧʪʤʞ 24 ʰʙʪʧʛ, ɼ ð ʨʧʪʤʞ 72 ʰʙʪʧʛ), 1 
ð ʚʞʠ ʪʫʙʬʩʧʪʨʧʩʡʦʙ, 2 ð ʪ ʪʫʙʬʩʧʪʨʧʩʡʦʧʥ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʥʠʞʥʠʝ ʵʢʩʧʨʝʩʩʠʠ CD24 ʠ CD44 ʚ ʢʣʝʪʢʘʭ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʉD133 ʬʝʥʦʪʠʧʦʤ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 5-ʬʪʦʨʫʨʘʮʠʣʫ ʠ 
ʦʢʩʘʣʠʧʣʘʪʠʥʫ. ɹʦʣʝʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʈʉʂ ʜʝʤʘʥʩʪʨʠʨʫʝʪ 
ʥʘʠʤʝʥʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʢʩʘʣʠʧʣʘʪʠʥʫ, ʠ ʠʤʝʥʥʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 200 ÕM ʠ 400 ÕM 
ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ. 
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Abstract: The article presents the results of studies of the effect of " namol " of working bodies of electromag-
netic mechanical activators in grinding products of different hardness. The prospects of using the criteria to 
predict the effect of "namol" in the design of devices with a magneto-liquid layer are proved. 
Keywords: Electromagnetic mechanoactivation,  grinding, effect of wear of working parts. 

 
One of the main indicators of the efficiency of grinding equipment is the content of impurities in the fin-

ished products formed during the grinding process (wear of the working bodies of the mills) [1, 2, 3]. 
Conditions of occurrence and development of the namol effect are revealed as a result of researches of 

the mechanism of formation of limit defor-mations in micro-volumes of a surface layer of grinding elements at 
their power interaction with particles of the processed product. Under the influence of the external load in the 
contact system "working body-processed material" is the introduction of more solid surfaces in a less rigid 
counterbody, which causes the latter elastic, plastic deformation or destruction of the material. It is established 
that the degree of namol  

( íÑ ) depends primarily on the energy intensity of the force contact in the system "working body ï pro-

cessed material", as well as the mechanical properties of the contacting bodies: the conditional voltage (ns ) 

during the destruction of the particles of the processed product and the hardness of the material (HB) of the 
grinding bodies of the mill [4, 5, 6]. 

Based on the solution of contact problems of elasticity theory [7, 8], the following criteria for predicting 
the namol effect are obtained: 

( )â
ó ï

×

h
r -

- the criterion of transition from elastic deformation to plastic (  
Bh   - the depth of penetration 

of the particle into the deformable material of the grinding elements,  ÷r  - is the radius of the particles); 

( )â
ï ì

×

h
r -

 - criterion of transition from plastic deformation to micro-cutting. 

When the following inequality is satisfied 
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particles of the processed product creates until its destruction in the material of the surface layer of the 
grinding elements only elastic deformation, which reduces the probability of occurrence and development of 
the namol process. 

Dependence was revealed for mills with electromagnetic methods of mechanical activation [8] : 

íÑ = ( , , )ðý î ìf B k k ,                                                                     (3) 

where B - is the induction of the electromagnetic field in the working volume; ðýk - the filling coefficient 

of the working volume of the ferromagnetic component (grinding elements); î ìk - the filling coefficient of the 

working volume of the product. 
Presented in Fig. 1, 2 selective based on quality are typical for the process-free, due to the factors of the 

fatigue wear surface of the grinding ferroalumina in the electromagnetic mechanoactivation. 
The experiments were carried out on the model products of rock salt and quartz sand with a hardness 

on the Mohs scale of  2 and 7, respectively. Used grinding ferro balls made of steel 65G with a hardness of the 
surface layer HB=45. On a pier defined by a method of the Express analysis [5]. 

It is found that with increasing the hardness of the product per mole increases by about three times to 
reach maximum values =0,01 g/kg in the treatment of the most solid particles of quartz sand. For quartz sand 

particles with initial size = 0,5 mm and tensile strength = 10 kgf / cm2 , the criterion is 0,11. For rock salt parti-

cles of the same dispersion and = 2,8 kgf/mm2 , the criterion is 0,031. 
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Fig. 1. Namol of iron in electromagnetic mechanical activator [6]nof dependence on induction B 

 

In both cases, the grinding process takes place in conditions ( )â
ó ï

×

h
r -

<
1,2max( )â

×

h
r

<( )â
ï ì

×

h
r -   

and the product particles are destroyed before reaching the depth of penetration necessary for the direct de-
struction of the ferrotel surface. But at the same time, they create conditions for the development of the sur-
face layer of the material of the grinding organs of plastic deformations in micro-volumes, which accompany 
the process of fatigue wear of this layer as a result of multiple force effects of solid particles. 
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Fig. 2. The iron free grinding in the electromagnetic mechanoactivation depending on the vol-

ume filling factors of the working volume with ferro-elements (2) and the processed product (3) 
 
The introduction of criteria of forecasting allows us to estimate the prevailing strains and to identify the 

modes of the electromagnetic mechanoactivation in their design without an accompanying process-free. 
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Ã´º 004 
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°Ûì-ïâØÜ ¸ÑàÐÓØÜ °ÑÔãÛÛÐ ¼ÞåÐÜÜÕÔ 
ʘʩʧʠʨʘʥʪ 

ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʢʘʬʝʜʨʳ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʧʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘè 

 

ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʠ ʧʦʜʭʦʜʷʱʠʭ ʢʦʤʘʥʜ ʜʣʷ ʨʝʘʣʠ-
ʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʘ ʠʟ ʨʘʟʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʇʨʦʙʣʝʤʦʡ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ 
ʧʦʠʩʢʝ (ʬʦʨʤʠʨʦʚʘʥʠʠ) ʧʦʜʭʦʜʷʱʝʡ ʢʦʤʘʥʜʳ ʷʚʣʷʝʪʩʷ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦ-
ʜʠʪʩʷ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʡ ʢʦʤʘʥʜʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʘ, ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢ-
ʪʦʚ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʠʟʥʝʩ-ʢʦʤʘʥʜʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʘʥʜ, ʧʨʦʝʢʪ, ʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʦʝʢʪ-
ʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʧʝʮʠʘʣʠʩʪ, ʩʣʦʞʥʦʩʪʠ ʧʨʦʝʢʪʘ. 

 
DEVELOPMENT OF THE ALGORITHM FOR THE FORMATION OF BUSINESS TEAMS 

 

Abstract: Discusses the formation of the optimal and suitable teams to execute business projects, by depends 
on competencies. The problem, which faced organization, is spending a lot of time and resources for search-
ing (formation) of a suitable team. In this article, we explain how to choice a suitable team for the implementa-
tion of a business project, with consideration technical intelligence. 

Key words: Business team, formation of effective teams, project, abilities, project organization, specialist, 
complexity of the project. 

 
ɻʛʞʝʞʦʡʞ 
ɹʠʟʥʝʩ-ʢʦʤʘʥʜʘ ï ʵʪʦ ʛʨʫʧʧʘ ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʯʝʣʦʚʝʢʘ, ʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʨʫʢʦʚʦʜʠ-

ʪʝʣʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʦʙʱʫʶ ʮʝʣʴ ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ. ʇʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʚ 
ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʨʘʟʥʳʤ ʥʘʙʦʨʦʤ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠ ʢʘʞʜʳʡ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʚ ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʠʟ ʥʠʭ ʚʳ-
ʙʨʘʪʴ N ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʧʦʜʭʦʜʷʱʝʡ ʢʦʤʘʥʜʫ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝ-
ʘʣʠʟʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʝʢʪ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. [2] 

ʈʧʪʫʙʦʧʛʣʙ ʠʙʝʙʰʡ: 
ɿʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʨʘʟʥʳʤ 

ʥʘʙʦʨʦʤ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠ ʢʘʞʜʳʡ ʩʧʝʮʠʘʣʠʩʪ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʚ 
ʩʚʦʝʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʇʨʠ ʵʪʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʚʳʙʠʨʘʝʪ ʠʟ ʥʠʭ N ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦʙʳ ʩʦ-
ʟʜʘʪʴ ʧʦʜʭʦʜʷʱʝʡ ʢʦʤʘʥʜʫ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʝʢʪ. ʇʨʠ 
ʵʪʦʤ ʵʢʩʧʝʨʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ʧʨʦʝʢʪʘ ʫʢʘʟʳʚʘʝʪ: 

¶ ʂʘʢʠʤʠ ʢʦʤʧʝʪʝʥʮʠʤʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʣʶʜʝʡ ʯʪʦʙʳ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʪʴ ʧʨʦʝʢʪ. 

¶ ʉʢʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪ. 

¶ ɺʳʙʨʘʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʦʜʭʦʜʷʪ ʧʦ ʩʚʦʝʤʫ ʠʥʪʝʣʣʝʢʪʫ ʯʪʦʙʳ 
ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪʘ. 

¶ ʆʧʳʪ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʘ. 

¶ ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ. 



INTERNATIONAL INNOVATION RESEARCH 53 

 

XIII International scientific conference | www.naukaip.ru 

ʅʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʳ (ʩʣʦʞʥʦʩʪʠ S) ʠʟ ʪʨʝʭ ʩʪʘʜʠʠ 
ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1. 1.ʧʝʨʚʘʷ ʩʪʘʜʠʷ A ʦʧʝʨʘʮʠʷ ʧʦ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʙʣʝʤʳ. ʇʨʠ ʵʪʦʡ ʦʧʝʨʘʮʠʠ 
ʯʝʣʦʚʝʢ ʬʦʨʤʫʣʠʨʫʝʪ ʧʨʦʙʣʝʤʫ ʚ ʠʟʚʝʩʪʥʳʝ ʝʤʫ ʟʘʜʘʯʠ. 2. ɺʪʦʨʘʷ ʩʪʘʜʠʷ B ʦʧʝʨʘʮʠʷ ʧʦ ʢʦʥʩʪʨʫʠʨʦ-
ʚʘʥʠʶ (ʧʣʘʥʠʨʦʚʘʥʠʷ) ʨʝʰʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʝʨʚʦʤ ʧʫʥʢʪʝ ʟʘʜʘʯ. 3. ʊʨʝʪʴʷ ʩʪʘʜʠʷ C ʦʧʝʨʘʮʠʷ ʧʦ 
ʠʩʧʦʣʥʝʥʠʶ (ʨʝʘʣʠʟʘʮʠʠ) ʵʪʦʛʦ ʧʣʘʥʘ ʥʘ ʧʨʘʢʪʠʢʝ. [1][3] 

 

 
ʉʡʪ.1. ʪʮʞʥʙ ʩʞʱʞʦʡʸ ʨʩʧʚʤʞʥ ʡʦʟʞʦʞʩʧʥ 

 

ʍʧʩʥʡʩʧʛʙʦʡʞ ʚʡʠʦʞʪ-ʣʧʥʙʦʝ 
ʀʩʭʦʜʷ ʠʟ ʩʣʦʞʥʦʩʪʠ ʧʨʦʝʢʪʘ, ʵʢʩʧʝʨʪ ʧʨʝʜʩʪʘʚʠʣ ʢʘʨʪʫ (ʨʠʩ.2) ʯʪʦ ʙʳ ʚʳʙʠʨʘʪʴ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʭʦʜʷʪ ʧʦʜ ʵʢʩʧʝʨʪʥʫʶ ʪʨʝʙʦʚʘʥʠʝ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 
ʅʘ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ABC  

ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʘʨʘʤʝʪʨʦʚ POL, CHL ʩʧʝʮʠʘʣʠʩʪʦʚ. 
 

 
ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ, ʧʦ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʤʘʥʜʘ.  ʢʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ, ʵʢʩʧʝʨʪ ʩʪʘʚʠʪ 

ʧʣʘʥ ʧʨʦʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʩʣʦʞʥʦʩʪʠ, ʩʣʦʞʥʦʩʪʴ ʧʨʦʝʢʪʘ ʦʙʦʟʥʘʯʘʝʤ ʯʝʨʝʟ ʬʫʥʢʮʠʶ 3Î ( Sa(n), 
Sb(n), Sc(n) ), ʟʘʪʝʤ ʵʢʩʧʝʨʪ ʧʝʨʝʜʘʝʪ ʩʦʩʪʘʚʣʝʥʥʳʡ ʧʣʘʥ ʘʥʘʣʠʪʠʢʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʶʱʝʡ ʢʦ-
ʤʘʥʜʳ. ʂʘʞʜʳʡ ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʣʘʜʘʝʪ ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʥʦʩʪʝʡ m = (A, B, C, POL, 
CHL), ʥʘ ʦʩʥʦʚʝ, ʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʠʩʪ ʚʳʙʠʨʘʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʦʛʦ-ʪʦ ʧʨʦʝʢʪʘ. ɸʥʘʣʠʪʠʢ ʬʦʨʤʠʨʫʝʪ 
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ʉʡʪ.2. ʖʣʪʨʞʩʫʦʧʞ ʠʙʣʤʷʰʞʦʡʞ 
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ʢʦʤʘʥʜʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʚʳʙʨʘʥʥʳʡ ʯʣʝʥ ʢʦʤʘʥʜʳ ʦʙʣʘʜʘʣ ʪʘʢʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʥʘʠʙʦʣʝʝ 
ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦ ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʧʣʘʥʫ.  

 

 
ʉʡʪ.3. ɹʤʜʧʩʡʫʥ ʛʴʚʧʩʙ ʤʬʰʱʞʜʧ ʣʧʥʙʦʝʙ 

 

ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ ʢʦʤʘʥʜʳ. 
 

 
ʉʡʪ.4.  ʖʣʪʨʞʩʫʦʧʞ ʠʙʣʤʷʰʞʦʡʞ  
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ʈʩʡʥʞʩ ʩʙʚʧʫʴ ʨʩʧʜʩʙʥʥʙ 

ʇʦ ʘʣʛʦʨʠʪʤʫ ʚʳʙʦʨʘ ʣʫʯʰʝʛʦ ʢʦʤʘʥʜʘ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʘ 
ʥʘ ʷʟʳʢʝ PHP 5.4. ʇʦʢʘʞʝʤ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʵʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ, ʜʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʢʦʤʧʘʥʠʠ ʪʝʭʥʠ-
ʯʝʩʢʠʡ ʠʥʪʝʣʣʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ ʪʨʝʤ ʢʦʤʧʝʪʝʥʮʠʷʤ (ʨʠʩ.5). ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʨʝʭ ʩʦʪʨʫʜʥʠ-
ʢʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ɼʘʥʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʠʣʘ, ʯʪʦ ʢ ʧʨʦʝʢʪʫ ʠʟ ʢʦʤʧʝʪʝʥʮʠʠ ʧʦʜʭʦʜʷʪ ʩʣʝʜʫʶ-
ʱʠʝ ʩʧʝʮʠʘʣʠʩʪʳ: ʧʝʨʚʳʡ, ʚʪʦʨʦʡ, ʯʝʪʚʝʨʪʳʡ ʩʧʝʮʠʘʣʠʩʪʳ. ʅʘ ʨʠʩ.6. ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥ-
ʪʝʣʣʝʢʪʘ ʢʦʤʘʥʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʘʣʛʦʨʠʪʤʫ ʚʳʙʦʨʘ ʣʫʯʰʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚʳʙʠʨʘʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʤʘʥʜʳ 
ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʢʦʤʘʥʜ.  

 
ʉʡʪ.5. ɽʙʦʦʴʞ ʣʧʥʨʙʦʡʡ ʪʨʞʯʡʙʤʡʪʫʧʛ ʨʧ ʣʧʥʨʞʫʞʦʯʡʸʥ 

 

 
ʉʡʪ.6.  ʃʙʩʫʙ ʰʤʞʦʴ ʣʧʥʙʦʝʴ 
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ɺ ʪʘʙʣʠʮʝ 1 ʩʦʜʝʨʞʘʪʴʩʷ ʩʣʦʞʥʦʩʪʠ ʧʨʦʝʢʪʘ. 
 

ʋʙʚʤʡʯʙ 1 

ʇʨʦʝʢʪʳ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

S(1) SŬ(1) Sb(1) Sc(1) 

S(2) SŬ(2) Sb(2) Sc(2) 

S(3) SŬ(3) Sb(3) Sc(3) 

é. é. é. é. 

S(n) SŬ(n) Sb(n) Sc(n) 

 
ɺ ʪʘʙʣʠʮʝ 2 ʩʦʜʝʨʞʘʪʴʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʳ ʩʧʝʮʠʘʣʠʩʪʦʚ 
 

ʋʙʚʤʡʯʙ 2 

ʉʧʝʮʠʘʣʠʩʪʳ ʉʧʦʩʦʙʥʦʩʪʠ ʇʘʨʘʤʝʪʨʳ 

1 Ŭ(1) b(1) Ᵽ(1) POL(1) CHL(1) 

2 Ŭ(2) b (2) Ᵽ(2) POL(2) CHL(2) 

3 Ŭ(3) b (3) Ᵽ(3) POL(3) CHL(3) 

é. é. é. é. é. é. 

n Ŭ(n) b (n) Ᵽ(n) POL(n) CHL(n) 

 

ʋʙʚʤʡʯʙ 3 

ʉʧʝʮʠʘʣʠʩʪʳ ʉʧʦʩʦʙʥʦʩʪʠ ʇʘʨʘʤʝʪʨʳ 

A B C POL CHL 

1 0.7 0.6 0.5 0.5 0.6 

2 0.8 0.5 0.6 0.6 0.7 

3 0.4 0.4 0.4 0.5 0.4 

4 0.8 0.9 0.8 0.7 0.8 

5 0.5 0.4 0.4 0.4 0.5 

6 0.4 0.5 0.5 0.5 0.6 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ɸ.ʕ. ɻʠʙʘʜʫʣʣʠʥʘ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ 

ʢʦʤʘʥʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʦʚ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨʝʪʦ// ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʥʘʫʢʘ. ʀʟʜʘʪʝʣʴʩʪʚʦ: 
ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ "ɸʵʪʝʨʥʘ" (ʋʬʘ)-2016-̄  1-2 (13) -ʩ. 33-41. ISSN: 2410-
6070. 

2. ɻʠʙʘʜʫʣʣʠʥʘ ʕʥʜʞʝ ɸʥʚʘʨʦʚʥʘ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʙʠʟʥʝʩ-ʢʦʤʘʥʜ// ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ʆɹʑɽʉʊɺʆ. ʀʟʜʘʪʝʣʴ-
ʩʪʚʦ: ʂʘʟʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʂʘʟʘʥʴ) eISSN: 1436-
4522 

3. ʅʫʨʠʝʚ ʅ.ʂ., ʉʪʘʨʳʛʠʥʘ ʉ.ɼ. ʄʝʪʦʜʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ - ʢʦʤʘʥʜ ʠʥʞʝʥʝʨʦʚ ʧʦ ʇʘʨʝʪʦ 
//ɺʝʩʪʥʠʢ ʂʘʟʘʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ-2010-̄ 12-ʩ.244-249. 
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Ã´º 621.331 

ÁÂ°½¾²»µ½¸µ, À°·²¸Â¸µ ¸ À¾»Ì 
Í»µºÂÀ¸Ä¸º°Æ¸¸ ¶µ»µ·½ËÅ ´¾À¾³ ² 
À¾ÁÁ¸¸ 

ÀÐ×ÔÕàØéÕÝÚÞ ¸àØÝÐ ½ØÚÞÛÐÕÒÝÐ 
ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

»ãÚÐèÕÝÚÞ µÛÕÝÐ °ÛÕÚáÕÕÒÝÐ 
ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ  ʨʘʟʚʠʪʠʷ  ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʈʘʩʩʤʦʪʨʝ-
ʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʷʛʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʷʛʠ (ʧʘʨʦʚʦʡ ʠ 
ʪʝʧʣʦʚʦʟʥʦʡ). ʉʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʪʦʤ, ʢʘʢ ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʩʳʛʨʘʣʘ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʷʛʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ, ʪʝʧʣʦʚʦʟʥʘʷ ʪʷʛʘ, ʵʣʝʢ-
ʪʨʠʯʝʩʢʘʷ ʪʷʛʘ, ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʤʘʛʠʩʪʨʘʣʠ. 
 

FORMATION, DEVELOPMENT AND ROLE OF RAILWAYS ELECTRIFICATION IN RUSSIA 
 

Razderischenko Irina Nikolaevna, 
Lukashenko Elena Alekseevna 

 
Abstract: The article gives a brief overview of the development of electrification of railways. The advantages 
of using electric traction in comparison with other types of traction (steam and diesel) are considered. The em-
phasis was on how the electrification of railways played a huge role in the further development of electric trac-
tion. 
Key words: electrification of Railways, energy cluster, diesel traction, electric traction, high-speed highways 

 
ʉʝʛʦʜʥʷ ʈʦʩʩʠʷ ï ʵʪʦ ʩʪʨʘʥʘ, ʦʪʣʠʯʘʶʱʘʷʩʷ  ʩʦʚʨʝʤʝʥʥʳʤ ʠ ʨʘʟʚʠʪʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʣʘʩʪʝ-

ʨʦʤ, ʛʜʝ ʦʜʥʦʡ ʠʟ ʟʥʘʯʠʤʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ. ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ 
ʷʚʣʷʝʪʩʷ ʦʪʨʘʩʣʴʶ ʵʥʝʨʛʝʪʠʢʠ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʝʨʝʜʘʯʫ ʠ ʩʙʳʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺ 
ʙʳʪʦʚʦʡ ʩʬʝʨʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠʛʨʘʝʪ ʥʝʟʘʤʝʥʠʤʫʶ ʨʦʣʴ. ʅʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʣʠ ʙʳ ʙʝʟ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

 ʅʘʯʘʣʦʤ ʟʘʨʦʞʜʝʥʠʷ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 80-ʝ ʛʛ. XIX ʚʝʢʘ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʝ-
ʣʠʢʠʝ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ, ʈʦʩʩʠʷ ʷʚʣʷʣʘʩʴ ʦʪʩʪʘʣʦʡ, ʪʝʤʥʦʡ, ʚ ʧʨʷʤʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ʩʪʨʘʥʦʡ. ɺ.ʀ. ʃʝ-
ʥʠʥ, ʩʪʘʚ ʧʦʣʠʪʠʯʝʩʢʠʤ ʣʠʜʝʨʦʤ, ʠʥʠʮʠʠʨʦʚʘʣ ʩʦʟʜʘʥʠʝ ʧʣʘʥʘ ɻʆʕʃʈʆ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ 
ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʈʦʩʩʠʠ). ʀʪʦʛʦʤ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʥʝ ʠʤʝʶʱʝ-
ʛʦ ʘʥʘʣʦʛʦʚ ʚ ʤʠʨʝ. ɹʝʟʫʩʣʦʚʥʦ, ʧʣʘʥ ɻʆʕʃʈʆ ʟʘʪʨʦʥʫʣ ʨʘʟʚʠʪʠʝ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ, ʠ ʥʝ 
ʦʙʦʰʣʦʩʴ ʙʝʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ.  ʋʞʝ ʚ ʜʝʢʘʙʨʝ 1921 ʛ. ʚ ʧʣʘʥʝ ɻʆʕʃʈʆ ʛʦʚʦʨʠʣʦʩʴ ʦ 
ʧʨʝʚʨʘʱʝʥʠʠ ʛʣʘʚʥʝʡʰʠʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʤʦʱʥʳʝ ʤʘʛʠʩʪʨʘʣʠ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʠʣʠ 
ʙʳ ʚ ʩʝʙʝ ʢʘʢ ʜʝʰʝʚʠʟʥʫ ʧʝʨʝʚʦʟʦʢ, ʪʘʢ ʠ ʚʳʩʦʢʫʶ ʧʨʦʚʦʟʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 
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ʕʣʝʢʪʨʠʬʠʢʘʮʠʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʈʦʩʩʠʠ ʥʘʯʘʣʘʩʴ 89 ʣʝʪ ʥʘʟʘʜ. 29 ʘʚʛʫʩʪʘ 1929 ʛ. ʥʘ ʣʠʥʠʠ 
ʄʦʩʢʚʘ ï ʄʳʪʠʱʠ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʣʘ 17,5 ʢʤ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʢʦʥʪʘʢʪʥʦʡ ʩʝʪʠ 1500 ɺ, 
ʧʨʦʰʝʣ ʧʝʨʚʳʡ ʵʣʝʢʪʨʦʧʦʝʟʜ.  

ʇʝʨʝʚʦʜ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʪʷʛʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʥʘʯʘʪʴ ʩ ʫʯʘʩʪʢʦʚ ʜʦʨʦʛ ʩ ʛʦʨʠʩʪʳʤ ʧʨʦʬʠʣʝʤ, 
ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʜʘʣʴʥʝʧʨʠʚʦʟʥʦʤ ʪʦʧʣʠʚʝ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʨʷʜʦʤ ʠʤʝʣʠʩʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ  ʠ ʨʘʡʦʥʳ 
ʩ ʛʫʩʪʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʴʶ. ɺ ʧʝʨʠʦʜ ʧʝʨʚʳʭ ʧʷʪʠʣʝʪʦʢ ʚ ʉʉʉʈ ʙʳʣʠ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʳ ʥʝʢʦ-
ʪʦʨʳʝ ʫʯʘʩʪʢʠ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʠʝ ʛʨʫʟʦʧʦʪʦʢʠ, ʘ ʪʘʢʞʝ ʪʷʞʝʣʳʡ ʛʦʨʥʳʡ ʧʨʦʬʠʣʴ. 

ʂ ʥʘʯʘʣʫ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʪʷʞʝʣʳʝ ʫʯʘʩʪʢʠ ʥʘ ʂʘʚʢʘʟʝ, ʋʨʘʣʝ, 
ʉʠʙʠʨʠ, ʚ ʧʨʠʛʦʨʦʜʘʭ ʄʦʩʢʚʳ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 1900 ʢʤ, ʘ ʚ ʧʝʨʠʦʜ ʚʦʡʥʳ ï ʚ ʧʨʠʛʦʨʦʜʘʭ 
ʄʦʩʢʚʳ ʠ ʂʫʡʙʳʰʝʚʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 500 ʢʤ. ʇʦʩʣʝ ʚʦʡʥʳ ʰʣʦ ʘʢʪʠʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʯʘʩʪʢʦʚ 
ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ: ʨʘʟʨʫʰʝʥʦ 65 ʪʳʩ. ʢʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʫʪʠ, 13 ʪʳʩ. ʞʝʣʝʟ-
ʥʦʜʦʨʦʞʥʳʭ ʤʦʩʪʦʚ, 4100 ʩʪʘʥʮʠʡ, 317 ʧʘʨʦʚʦʟʥʳʭ ʜʝʧʦ, ʧʦʚʨʝʞʜʝʥʦ ʠ ʫʚʝʟʝʥʦ 15800 ʧʘʨʦʚʦʟʦʚ ʠ ʤʦ-
ʪʦʚʦʟʦʚ, 428 ʪʳʩ. ʚʘʛʦʥʦʚ [1].   

ʆʧʳʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʪʦʣʴʢʦ ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ ʪʦʣʴʢʦ ʵʣʝʢ-
ʪʨʠʯʝʩʢʘʷ ʪʷʛʘ ʤʦʛʣʘ ʩʧʨʘʚʠʪʴʩʷ ʩ ʨʘʩʪʫʱʠʤʠ ʧʦʪʦʢʘʤʠ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ. ʇʦ ʜʣʠʥʝ ʵʣʝʢʪʨʠʬʠʮʠ-
ʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʠ ʪʝʤʧʘʤ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʟʘʥʠʤʘʣ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ [1, c.17]. 
ʈʦʩʪ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.   

 

 
ʉʡʪ. 1. ʉʧʪʫ ʨʩʧʫʸʟʞʦʦʧʪʫʡ ʟʞʤʞʠʦʴʮ ʝʧʩʧʜ ʪ 1940-1989 ʜʜ. 

 
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʢʦʥʝʮ 2016 ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʜʣʠʥʘ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 43,5 ʪʳʩ. ʢʤ [2, ʩ.39].  
 ɺ 1956 ʛ. ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ çʆ ʛʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʞʝʣʝʟʥʳʭ ʜʦ-

ʨʦʛè ʛʦʚʦʨʠʣʦʩʴ ʦʙ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ 40 ʪʳʩ. ʢʤ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʚ ʪʝʯʝʥʠʝ 15 ʣʝʪ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘ-
ʥʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʙʘʟʘ ʧʦ ʚʳʧʫʩʢʫ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʢʘʙʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, 
ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʝʨʝʚʦʦʨʫʞʝʥʳ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʨʝʰʝʥʳ ʚʦʧʨʦ-
ʩʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝʜʦʤʩʪʚ [3, c. 6]. ʋʞʝ ʢ 1980 ʛ. ʧʨʦ-
ʠʟʦʰʣʘ ʧʦʣʥʘʷ ʟʘʤʝʥʘ ʧʘʨʦʚʦʟʦʚ ʵʣʝʢʪʨʦʚʦʟʘʤʠ ʠ ʪʝʧʣʦʚʦʟʘʤʠ. ʇʦʣʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ 
ʠ ʧʝʨʝʩʪʨʦʡʢʘ ʚʩʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʠʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʨʘʩʪʫʱʠʡ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ. 
ɺ 1988 ʛʦʜʫ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʜʦʩʪʠʛ 4 ʤʣʨʜ ʪ ʢʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʠʚʰʘʷʩʷ ʤʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ  ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʜʦʨʦʛ 
ʜʦʢʘʟʘʣʘ ʚʳʩʦʢʫʶ ʪʝʭʥʠʢʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ, ʥʘʧʨʠʤʝʨ, ʩ ʧʘʨʦʚʦʟʥʦʡ ʪʷ-
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ʛʦʡ. ʊʘʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ ʣʠʥʠʡ ʧʨʦʧʫʩʢʥʘʷ ʠ ʧʨʦʚʦʟʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʜʥʦʧʫʪʥʳʭ ʣʠʥʠʡ 
ʧʦʚʳʩʠʣʘʩʴ ʚ 2 ʨʘʟʘ, ʜʚʫʭʧʫʪʥʳʭ ʚ 2,5 ʨʘʟʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʚʦʟʦʚ ʚ 
2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʧʘʨʦʚʦʟʦʚ. ʕʣʝʢʪʨʠʬʠʢʘʮʠʷ ʫʯʘʩʪʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʠ ʋʨʘʣʘ ʙʳʣʘ ʦʙʦʩʥʦʚʘ-
ʥʘ ʚ ʩʚʷʟʠ ʩ ʪʷʞʝʣʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 40 Áʉ ʚʦʟʥʠʢʘʣʠ ʪʨʫʜʥʦʩʪʠ ʚ 
ʨʘʙʦʪʝ ʧʘʨʦʚʦʟʦʚ, ʠ ʧʨʠʭʦʜʠʣʦʩʴ ʩʥʠʞʘʪʴ ʥʦʨʤʳ ʤʘʩʩʳ ʧʦʝʟʜʘ. 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʪʷʛʘ ʪʘʢʞʝ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʝʨʝʜ ʪʝʧʣʦʚʦʟʥʦʡ ʪʷʛʦʡ.  ʕʣʝʢʪʨʦʚʦʟʳ ʙʦʣʝʝ 
ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʠ ʤʦʱʥʳʝ ʤʘʰʠʥʳ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʝ ʠʤʝʶʪ ʧʝʨʚʠʯʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 
(ʧʘʨʦʚʦʡ ʤʘʰʠʥʳ ʠʣʠ ʜʠʟʝʣʷ).  ʂʨʦʤʝ ʪʦʛʦ, ʵʣʝʢʪʨʦʚʦʟʳ ʩʧʦʩʦʙʥʳ ʚʳʨʘʙʘʪʳʚʘʪʴ ʠ ʚʦʟʚʨʘʱʘʪʴ ʚ ʩʝʪʴ 
ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʧʨʠ ʨʝʢʫʧʝʨʘʪʠʚʥʦʤ ʪʦʨʤʦʞʝʥʠʠ ʧʦʝʟʜʘ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʣʦʢʦʤʦʪʠʚʳ ʦʙʣʘʜʘʶʪ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʳʜʝʨʞʠʚʘʪʴ ʧʝʨʝʛʨʫʟʢʠ, ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʦʞʜʝ-
ʥʠʷ ʪʷʞʝʣʳʭ ʧʦʝʟʜʦʚ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʂ ʪʦʤʫ ʞʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʦʢ ʧʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʷʛʝ 
ʥʠʞʝ, ʯʝʤ ʧʨʠ ʧʘʨʦʚʦʟʥʦʡ ʠʣʠ ʪʝʧʣʦʚʦʟʥʦʡ ʪʷʛʝ (ʪʘʙʣʠʮʘ 1). ɽʱʝ ʦʜʥʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ 
ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʷʛʠ ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʞʝʦʞʪʞʫʞʛʙʸ ʪʞʚʞʪʫʧʡʥʧʪʫʵ ʨʞʩʞʛʧʠʧʣ ʩʙʠʦʴʥʡ ʛʡʝʙʥʡ ʫʸʜʧʛʧʜʧ ʨʧʝʛʡʟʦʧʜʧ ʪʧʪʫʙʛʙ ʛ 
1974 ʜ. 

ɺʠʜʳ ʪʷʛʦʚʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦ-
ʩʪʘʚʘ 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʦʢ, ʢʦʧ. 

10 ʪʘʨʠʬʥʳʭ ʪ ʢʤ 10 ʧʘʩʩʘʞʠʨʦ-ʢʤ 

ʕʣʝʢʪʨʦʚʦʟʳ 2,053 4,690 

ʄʦʪʦʨʚʘʛʦʥʥʳʝ ʩʝʢʮʠʠ, ʵʣʝʢʪʨʦ-
ʧʦʝʟʜʘ 

- 4,696 

ʊʝʧʣʦʚʦʟʳ 2,814 7,256 

ɼʠʟʝʣʴ-ʧʦʝʟʜʘ - 10,55 

ʇʘʨʦʚʦʟʳ 8,865 12,990 

 
ɺʚʦʜ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʷʛʠ ʧʨʠʚʝʣ ʢ ʩʦʢʨʘʱʝʥʠʶ ʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʪʦʧʣʠʚʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʚ ʧʝʨʠʦʜ ʩ 1955-1980 ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʚʳʨʦʩ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ 
ʥʘ ʥʘʰʠʭ ʤʘʛʠʩʪʨʘʣʷʭ ʨʘʙʦʪʘʣʠ ʧʘʨʦʚʦʟʳ, ʪʦ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 1/3 ʛʦʜʦʚʦʡ ʜʦʙʳʯʠ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ. 

ʕʣʝʢʪʨʠʬʠʢʘʮʠʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʨʠʥʝʩʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʝ ʪʦʣʴʢʦ 
ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʷʛʦʚʳʝ ʧʦʜʩʪʘʥʮʠʠ ʩʤʦʛʣʠ ʦʙʝʩʧʝʯʠʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ  ʠ ʧʦʩʪʦʨʦʥʥʠʭ 
ʧʦʪʨʝʙʠʪʝʣʝʡ.  ʀʤʝʥʥʦ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʪʷʛʘ ʧʦʟʚʦʣʠʣʘ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʠ ʯʘʩʪʦʪʫ ʜʚʠʞʝʥʠʷ ʧʘʩʩʘ-
ʞʠʨʩʢʠʭ ʧʦʝʟʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪ ʧʘʩʩʘʞʠʨʦʚ, ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʠʢʦʚ. 
ʂ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ ʩʪʦʠʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʵʣʝʢʪʨʠʬʠʢʘʮʠʷ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʦʩʣʫʞʠʣʘ ʥʘʯʘʣʦʤ 
ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʠ ʩʢʦʨʦʩʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ  ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ ʢʘʢ ʗʧʦʥʠʷ, ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ 
[4]. 
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ɹʦʦʧʫʙʯʡʸ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʩʘʣʦʥʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʛʦ ʜʘʣʴ-
ʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ, ʧʨʠʚʣʝʯʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʳ 
ʧʦʩʪʨʦʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʙʦʪʳ ʘʚʪʦʩʘʣʦʥʘ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 
ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʚʪʦʩʘʣʦʥ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʙʘʟʘ ʜʘʥʥʳʭ, ʧʨʠʣʦʞʝʥʠʝ, ʩʝʨʚʝʨ, ʠʥʪʝʨʥʝʪ. 
 

DESIGN OF THE INFORMATION SYSTEM OF THE CAR SHOWROOM 
 

Plahina Lyudmila Nikolaevna, 
Lobov Roman Aleksandrovich 

 
Abstract. Development of information system of the motor show will contribute to its further development, to 
attract potential customers. In this article we have considered the design principles of the automated infor-
mation system of the dealership. Advantage of the developed information system is ease of use. 
Key words: showroom, information system, database, application, server, browser. 

 
ʅʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʙʝʟ ʪʘʢʦʛʦ ʩʨʝʜʩʪʚʘ, ʢʘʢ ʘʚʪʦʤʦʙʠʣʴ. ʇʦʵʪʦʤʫ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʚʪʦʩʘʣʦʥʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʤʠʨʦʚʳʭ ʚʠʜʦʚ ʙʠʟʥʝʩʘ. ʀ, ʥʝʚʦʟʤʦʞʥʦ 
ʧʨʝʜʩʪʘʚʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʘʣʦʥʦʚ, ʩʪʘʥʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʝʟ ʨʘʟʨʘʙʦʪʢʠ 
ʜʣʷ ʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺʝʜʴ ʧʨʠ ʙʦʣʴʰʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʨʘʚʠʣʴʥʘʷ ʠ ʫʜʦʙʥʘʷ ʧʦʜʘʯʘ 
ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʢʣʠʝʥʪʘ, ʫʞʝ ʧʦʣʦʚʠʥʘ ʫʩʧʝʭʘ ʧʨʦʮʚʝʪʘʥʠʷ ʬʠʨʤʳ.    

ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʨʘʙʦʪʫ, ʤʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ 
ʚʳʷʚʣʝʥʳ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʫʩʣʫʛʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʩʘʣʦʥʦʚ ʠ 
ʩʪʘʥʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 
- ʫʜʦʙʥʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 
- ʦʪʦʙʨʘʞʝʥʠʝ ʩʧʠʩʢʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʚʳʩʪʘʚʣʝʥʥʳʭ ʚ ʩʘʣʦʥʝ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʫʟʥʘʪʴ ʮʝʥʳ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʡ ʘʚʪʦʤʦʙʠʣʴ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʥʘ ʫʯʘʩʪʠʝ ʚ ʪʝʩʪ-ʜʨʘʡʚʝ; 
- ʚʦʟʤʦʞʥʦʩʪʴ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʥʘ ʩʪʘʥʮʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ;  
- ʫʜʦʙʥʳʡ ʧʦʠʩʢ ʫʩʣʫʛ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʠʩʪʝʤʝ. 
ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʨʘʙʦʪʳ ʘʚʪʦʩʘʣʦʥʘ. 
ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʭʨʘʥʠʪʴ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʢ ʢʦʪʦʨʳʤ ʥʝʦʙʭʦ-
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ʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ  ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʘ 
ʚʳʙʨʘʥʘ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ. ɺ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʪʘʙʣʠʮʘʭ, ʙʣʘ-
ʛʦʜʘʨʷ ʯʝʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʩʢʦʨʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ. ʊʘʙʣʠʮʳ ʩʚʷʟʳʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʊʘ-
ʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʧʨʦʩʘ ʦʙʲʝʜʠʥʷʪʴ ʜʘʥʥʳʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʪʘʙʣʠʮ. 

SQLite ï ɻ ʪʦ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʟʘʧʨʦʩʳ ʢ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠ ʧʦʤʦʱʠ 
ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ SQL. ɹʘʟʘ ʜʘʥʥʳʭ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ SQL ʠ ʫʩʪʫʧʘʝʪ ʚ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʜʨʫʛʠʤ ʨʘʟʚʠʪʳʤ ʉʋɹɼ, ʥʦ ʚʧʦʣʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʠ.  ʂʨʦʤʝ ʪʦʛʦ, ʩʝʡʯʘʩ ʵʪʦ ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʩʝʨʚʝʨ ʙʘʟʳ ʜʘʥʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʠʣʫ ʩʚʦʠʭ 
ʧʨʝʠʤʫʱʝʩʪʚ [4, 2]. 

ɼʣʷ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ Rails, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠ-
ʩʪʝʤ (Linux, MacOS, Windows). ʆʜʥʘʢʦ ʧʨʠ  ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ 
ʷʚʣʷʝʪʩʷ ʆʉ Ubuntu (ʷʜʨʦ Linux) ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ:   

ï ʉʪʘʙʠʣʴʥʦʩʪʴ. Linux ʦʯʝʥʴ ʥʘʜʝʞʥʘʷ ʠ ʩʪʘʙʠʣʴʥʘʷ ʩʠʩʪʝʤʘ. ʅʝ ʟʨʷ  ʝʝ ʠʩʧʦʣʴʟʫʶʪ ʥʘ ʚʳʩʦʢʦ-
ʥʘʛʨʫʞʝʥʥʳʭ ʩʝʨʚʝʨʘʭ. Linux ʦʯʝʥʴ ʩʣʦʞʥʦ çʧʦʜʚʝʩʠʪʴè. ʆʥʘ ʥʝ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʳʭ ʧʝʨʝʟʘʛʨʫʟʦʢ ʢʦʤ-
ʧʴʶʪʝʨʘ, ʜʘʞʝ ʧʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ. ʋʩʪʘʥʦʚʢʘ ʠ ʫʜʘʣʝʥʠʝ ʧʨʦʛʨʘʤʤ, ʜʨʘʡʚʝʨʦʚ ʪʘʢʞʝ ʥʝ ʪʨʝ-
ʙʫʝʪ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ. 

ï Linux ʥʝ çʢʫʰʘʝʪè ʧʘʤʷʪʴ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʝʩʣʠ Windows ʦʩʪʘʚʠʪʴ ʙʝʟ ʧʝʨʝʟʘʛʨʫʟʢʠ ʥʘ ʥʝʜʝʣʶ, 
ʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʦʥ ʥʘʯʠʥʘʝʪ ʩʠʣʴʥʦ ʪʦʨʤʦʟʠʪʴ. Linux ʞʝ ʧʨʝʢʨʘʩʥʦ ʨʘʙʦʪʘʝʪ ʠ ʤʝʩʷʮ, ʠ ʧʦʣʪʦʨʘ ʙʝʟ 
ʧʝʨʝʟʘʛʨʫʟʢʠ [1]. 

ï ɹʝʟʦʧʘʩʥʦʩʪʴ. Linux ʩ ʧʦʣʥʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʙʝʟʦʧʘʩʥʦʡ ʩʠʩʪʝʤʦʡ. ʆʥʘ ʟʘʱʠʱʝ-
ʥʘ ʢʘʢ ʦʪ ʚʪʦʨʞʝʥʠʡ, ʪʘʢ ʠ ʦʪ ʚʠʨʫʩʦʚ. Linux ʥʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʘʥʪʠʚʠʨʫʩʦʚ. 

ï ɹʝʩʧʣʘʪʥʦʩʪʴ. Linux ʵʪʦ ʙʝʩʧʣʘʪʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 3ʜʝʩʴ ʥʘʜʦ ʩʜʝʣʘʪʴ ʦʛʦʚʦʨʢʫ ʥʘ ʪʦ, 
ʯʪʦ ʧʦʜ Linux ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʷʜʨʦ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʚ ʙʦʣʝʝ ʦʙʱʝʤ ʩʤʳʩʣʝ ʜʠʩ-
ʪʨʠʙʫʪʠʚʳ Linux. ɽʩʪʴ ʧʣʘʪʥʳʝ ʚʝʨʩʠʠ Linux ʜʠʩʪʨʠʙʫʪʠʚʦʚ, ʥʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʜʠʩʪʨʠʙʫʪʠʚʦʚ ʙʝʩ-
ʧʣʘʪʥʘʷ. ʅʘʧʨʠʤʝʨ, Ubuntu ʤʦʞʥʦ ʩʚʦʙʦʜʥʦ ʩʢʘʯʘʪʴ ʠʟ ʠʥʪʝʨʥʝʪʘ ʠ ʙʝʩʧʣʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʣʶʙʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʢʦʤʧʴʶʪʝʨʦʚ. ʇʨʠʣʦʞʝʥʠʷ ʜʣʷ Linux ʙʝʩʧʣʘʪʥʳʝ [1]. 

ï ʆʛʨʦʤʥʳʡ ʚʳʙʦʨ ʙʝʩʧʣʘʪʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʦʜ Linux ʙʝʩʧʣʘʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʦʜ ʣʶʙʳʝ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʥʦ ʥʘʡʪʠ ʪʨʝʙʫʝʤʦʝ ʧʨʦ-
ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ [4]. 

ï ɺʥʝʰʥʠʡ ʚʠʜ. ʇʦʜ Linux ʜʦʩʪʫʧʥʦ ʪʳʩʷʯʠ ʪʝʤ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʩʠʩʪʝʤʳ. Linux ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʤʥʦʞʝʩʪʚʦ ʛʨʘʬʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. ʄʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʵʬʬʝʢʪʳ ʦʪʢʨʳ-
ʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʦʢʦʥ, ʤʝʥʷʪʴ ʦʬʦʨʤʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʥʦʧʦʢ, ʧʦʣʦʩ ʧʨʦʢʨʫʪʢʠ, ʰʨʠʬʪʳ ʠ 
ʧʨʦʯʝʝ) [1]. 

ï ʋʩʪʘʥʦʚʢʘ ʚ ʜʚʘ ʢʣʠʢʘ. ʈʘʟʨʘʙʦʪʯʠʢʠ Ubuntu ʩʪʨʝʤʷʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʫʩʪʘʥʦʚʢʫ ʩʠʩʪʝ-
ʤʳ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʦʡ. ʉ ʢʘʞʜʦʡ ʥʦʚʦʡ ʚʝʨʩʠʝʡ ʩʠʩʪʝʤʳ ʫʩʪʘʥʦʚʢʘ ʚʩʝ ʙʦʣʝʝ ʫʧʨʦ-
ʱʘʝʪʩʷ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʧʫʣʷʨʥʳʭ ʜʠʩʪʨʠʙʫʪʠʚʦʚ  ʧʦʣʫʯʘʝʤ ʧʦʣʥʦʩʪʴʶ ʛʦʪʦʚʫʶ ʢ ʨʘʙʦʪʝ 
ʩʠʩʪʝʤʫ. ʆʩʥʦʚʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ  ʠ ʜʨʘʡʚʝʨʘ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʠ.  

ï ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ. Linux ʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ Linux  ʦʙʥʦʚʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʊʘʢʞʝ 
ʥʝʢʦʪʦʨʳʝ ʜʠʩʪʨʠʙʫʪʠʚʳ ʧʦʟʚʦʣʷʶʪ ʦʙʥʦʚʣʷʪʴ ʩʠʩʪʝʤʫ ʮʝʣʠʢʦʤ. 

ï ɺʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. Linux  - ɻ ʪʦ ʩʠʩʪʝʤʘ ʥʝ ʪʨʝʙʦʚʘʪʝʣʴʥʘʷ  ʢ ʨʝʩʫʨʩʘʤ ʢʦʤʧʴʶʪʝʨʘ. 
ɺ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʘ ʤʳ ʚʳʙʨʘʣʠ WEBrick. WEBrick ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʷʟʳʢʝ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ Ruby ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʥʘʙʦʨ ʙʘʟʦʚʳʭ HTTP-ʩʝʨʚʠʩʦʚ. ɹʠʙʣʠʦʪʝʢʘ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ 
ʢʦʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʦʚʳʭ ʩʝʨʚʠʩʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʠ ʧʦ ʜʨʫʛʠʤ ʧʨʦʪʦʢʦʣʘʤ, ʥʝʞʝʣʠ ʧʦ HTTP. 

ʋ WEBrick ʝʩʪʴ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: 
ï ʦʥ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ Ruby, ʧʦʵʪʦʤʫ ʦʥ ʙʝʩʧʣʘʪʥʳʡ ʠ ʚʩʝʛʜʘ ʜʦʩʪʫʧʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʣʠ ʩʦʟʜʘʥʠʷ ʧʘʢʝʪʦʚ ʢ ʧʨʦʝʢʪʘʤ; 
ï ʚʩʪʨʦʝʥ ʚ Rails, ʧʦʵʪʦʤʫ ʥʝ ʥʘʜʦ ʧʨʠʢʣʘʜʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ; 
ï ʤʦʞʝʪ ʧʦʩʳʣʘʪʴ ʧʨʷʤʳʝ ʟʘʧʨʦʩʳ ʧʨʠʣʦʞʝʥʠʶ Rails, ʪ.ʢ. ʦʥʠ ʦʙʘ ʥʘʧʠʩʘʥʳ ʚ Ruby; 
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ï ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ [1]. 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʳ ʥʘʨʷʜʫ ʩ Ruby on Rails ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʷ JavaScript. 

Javascript ï ʩʢʨʠʧʪʦʚʳʡ ʷʟʳʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʝʙ-ʩʪʨʘʥʠʮ. 
ɸʥʘʣʠʟ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʥʝ ʜʦ ʢʦʥʮʘ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʨʷʜ ʧʣʶʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʠʤʝʶ-
ʱʠʤʠʩʷ: 

ï  ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ; 
ï ʤʠʥʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ; 
ï  ʥʘʣʠʯʠʝ ʬʫʥʢʮʠʠ ʧʦʠʩʢʘ; 
ï ʚʦʟʤʦʞʥʦʩʪʴ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ ʥʘ ʪʝʩʪ-ʜʨʘʡʚ ʠ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʠʣʷ ʩ ʚʳʙʦʨʦʤ ʜʘʪʳ, ʚʨʝʤʝʥʠ ʠ 

ʤʘʩʪʝʨʘ. 
ʊʘʢʞʝ ʦʩʥʦʚʥʳʤ ʧʣʶʩʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ  ʢ ʧʨʠʣʦʞʝʥʠʶ. ʆʥʦ 

ʥʝ ʪʨʝʙʫʝʪ ʥʠʢʘʢʠʭ ʩʢʘʯʠʚʘʥʠʡ ʠ ʦʙʥʦʚʣʝʥʠʡ. ʊʦʣʴʢʦ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ ʠ ʥʘʣʠʯʠʝ ʣʶʙʦʛʦ 
ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʨʘʫʟʝʨʘ. 
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¿À¸¼µ½µ½¸µ Âµ¾À¸¸ ½µÇµÂº¸Å ¼½¾¶µÁÂ² 
º ·°´°Çµ Áµ³¼µ½Â°Æ¸¸ ¿¾»ÃÂ¾½¾²ËÅ 
À°ÁÂÀ¾²ËÅ ¸·¾±À°¶µ½¸¹ 

³ÞàÛÞÒ ²ØÚâÞà ½ØÚÞÛÐÕÒØç 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ɻ. ʠ ʅ.ɻ. ʉʪʦʣʝʪʦʚʳʭè 
 

ɹʦʦʧʫʙʯʡʸ: ʠʩʩʣʝʜʫʝʪʩʷ ʟʘʜʘʯʘ ʩʝʛʤʝʥʪʘʮʠʠ ʧʦʣʫʪʦʥʦʚʳʭ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ (ʨʘʟʙʠʝʥʠʷ ʥʘ ʦʜ-
ʥʦʨʦʜʥʳʝ ʦʙʣʘʩʪʠ) ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 
ʧʨʠʤʝʥʷʪʴ ʧʦʨʦʛʦʚʳʡ ʘʣʛʦʨʠʪʤ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʝʯʝʪʢʦʩʪʴ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʬʦʥʦʤ ʠ ʦʙʲʝʢʪʘʤʠ ʠʟʦʙʨʘ-
ʞʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʮʠʬʨʦʚʳʭ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʝʛʤʝʥʪʘʮʠʷ, ʚʳʜʝʣʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʮʠʬʨʦʚʳʝ ʧʦʣʫʪʦ-
ʥʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʝʯʝʪʢʠʝ ʤʥʦʞʝʩʪʚʘ. 
 

APPLICATION OF THE THEORY OF FUZZY SETS TO THE PROBLEM OF SEGMENTATION OF 
HALFTONE RASTER IMAGES 

 
Gorlov Viktor Nikolaevich 

 
Abstract: the problem of segmentation of halftone images (partitioning into homogeneous regions) is investi-
gated on the basis of using fuzzy sets. To solve the problem, it is proposed to apply a threshold algorithm that 
takes into account the blurring of the boundary between the background and the objects of the image. The 
results are checked on digital bitmaps. 
Keywords: segmentation, selection of homogeneous areas on the image, digital halftone images, fuzzy sets. 

 
ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʘ ʩʝʛʤʝʥʪʘʮʠʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʙʠʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʜʥʦʨʦʜʥʳʝ ʦʙʣʘʩʪʠ. ʀʟ ʵʪʦʛʦ ʢʣʘʩʩʘ ʤʝʪʦʜʦʚ ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʧʦʨʦʛʦʚʳʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʢʘʢ ʛʣʦʙʘʣʴʥʳʝ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʳʝ ʧʦʨʦʛʠ 
[1, ʩ. 17], [2, ʩ. 116], [3, ʩ. 850]. ʕʪʠ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʩʪʦʪʫ ʨʝʘʣʠʟʘʮʠʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ, ʥʦ ʥʝ ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ ʧʨʠʤʝʥʠʤʳ ʣʠʰʴ ʚ ʩʣʫʯʘʝ ʤʦʥʦʭʨʦʤʥʦʛʦ ʩʠʛʥʘʣʘ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ 
ʧʦʨʦʛʦʚʳʭ ʤʝʪʦʜʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʯʝʪʢʦʩʪʠ ʛʨʘʥʠʮʳ, ʨʘʟʜʝʣʷʶʱʝʡ ʦʙʣʘʩʪʠ ʥʘ ʠʟʦʙ-
ʨʘʞʝʥʠʠ. ɼʣʷ ʥʝʯʝʪʢʦʡ ʛʨʘʥʠʮʳ ʚʦʟʤʦʞʥʳ ʙʦʣʴʰʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʨʦʛʦʚʳʡ ʘʣʛʦʨʠʪʤ ʩʝʛʤʝʥʪʘʮʠʠ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ,  ʧʦʟʚʦʣʷʶʱʠʡ ʫʯʠʪʳʚʘʪʴ ʥʝ-
ʯʝʪʢʦʩʪʴ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʬʦʥʦʤ ʠ ʦʙʲʝʢʪʘʤʠ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ  ʤʘʪʨʠʮʳ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ï ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʦʯʝʢ ʨʘʩʪʨʘ. 
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʘʞʜʦʡ ʪʦʯʢʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ ʛʨʘʜʘʮʠʠ ʷʨʢʦʩʪʠ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ 
(ʥʘʧʨʠʤʝʨ, ʦʪ 0 ʜʦ 255) 

 

]255,0[,,|| =GGÍ= ³ ccC nm                                      (1) 

 
ʈʘʩʩʤʦʪʨʠʤ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʬʦʥ (ʜʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 



64 INTERNATIONAL INNOVATION RESEARCH 

 

XIII ÜÕÖÔãÝÐàÞÔÝÐï ÝÐãçÝÞ-ßàÐÚâØçÕáÚÐï ÚÞÝäÕàÕÝæØï  | ¼Æ½Á ¦½°Ãº° ¸ ¿À¾Á²µÉµ½¸µ« 

ʢʣʘʩʩʘ).  ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʦʙʣʘʩʪʠ ʬʦʥʘ ʠ ʦʙʣʘʩʪʠ ʦʙʲʝʢʪʘ  ʦʜʥʦʨʦʜʥʳ , ʘ ʥʘ ʛʨʘʥʠʮʘʭ ʧʨʠʥʘʜʣʝʞ-
ʥʦʩʪʴ ʪʦʯʝʢ ʢ ʬʦʥʫ ʠʣʠ ʦʙʲʝʢʪʫ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʥʝ-
ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʢʣʘʩʩʘ ʠʣʠ ʵʥʪʨʦʧʠʝʡ). ɺʚʝʜʝʤ ʢʨʠʪʝʨʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ E(t), ʫʯʠʪʳʚʘʶʱʫʶ ʦʜʥʦ-
ʨʦʜʥʦʩʪʴ ʦʙʣʘʩʪʝʡ ʠ ʵʥʪʨʦʧʠʶ [4, 691]. 

ʕʥʪʨʦʧʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 
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ʛʜʝ: t ï ʧʦʨʦʛ, t Í G; g Í G ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʦ  ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟ G ʜʣʷ 

ʢʘʞʜʦʛʦ t; mo,t , mb,t , so,t , sb,t - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʝʡ ʧʨʠ ʧʦʨʦʛʝ t ʜʣʷ ʦʙʲʝʢʪʘ ʠ ʬʦʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; f(c) ï ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʦʯʢʠ ʩ, f(c) 

Í G; |...| - ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ. 
ʌʫʥʢʮʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠʤʝʝʪ ʚʠʜ 
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mʘ(c,d) = 1, ʝʩʣʠ ʪʦʯʢʠ c ʠ d  ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʡ ʢʦʦʨʜʠʥʘʪʝ ʥʘ 1, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

mʘ(c,d) = 0;  ʩʠʤʚʦʣ ||ʩ1 - ʩ2|| ʦʟʥʘʯʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ c1 ʠ c2 ; Bcd(c), ʠ Bcd(d) ï ʤʥʦʞʝʩʪʚʘ 
ʪʦʯʝʢ ʚ ʥʝʢʦʪʦʨʦʡ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʝʢ c ʠ d: 

 

                           )]}()(min[||||{)( drcrecCecBcd -¢-Í= ,                                                 (4) 
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                           )]}()(min[||||{)( drcredCedBcd -¢-Í=                                                  (5) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ r(c) ʠ r(d) ʠʩʧʦʣʴʟʫʝʤ ʬʫʥʢʮʠʶ FOk(c) 
 

        
|)()(|

|))()((|

)(
1

)()( 1

cBcB

efcfW

cFO
kk

cBcBe

k
kk

-

-Í

-

-

=

ä
-

y

  ,   }||||{)( kecCecBk ¢-Í= ,                (6) 

 
ʛʜʝ   r(c) (ʠʣʠ r(d)) - ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʝʱʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ: 
 

                                              FOk(c) ² ts ,                                                                (7) 
 

ɺʝʣʠʯʠʥʘ ]1,0[Íts  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʦʤʝʭʘʤ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ: ʧʨʠ ts = 1 ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʘ. ʈʘʜʠʫʩʳ r(c), r(d) ʦʧʨʝʜʝʣʷʶʪ ʤʘʩʰʪʘʙ ʦʜʥʦʨʦʜʥʦʡ ʦʙʣʘʩʪʠ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʚ ʪʦʯʢʝ c ʠ d. ʇʘʨʘʤʝʪʨ k ʧʨʠʥʠʤʘʝʪ ʚʩʝ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪ 1 ʜʦ ʚʝʣʠʯʠʥʳ, ʧʨʠ ʢʦʪʦ-
ʨʦʡ ʝʱʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (5).   

ɺ [5, ʩ. 22 ]  ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʯʝʪʢʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʠ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʣʝʜʫʶʱʠʤ 
ʦʙʨʘʟʦʤ. ʇʫʩʪʴ E ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ  ʠ x ï ʵʣʝʤʝʥʪ E. ʊʦʛʜʘ ʥʝʯʝʪʢʠʤ ʧʦʜʤʥʦʞʝʩʪʚʦʤ A ʤʥʦʞʝʩʪʚʘ E 
ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʘʨ    

                                                ,)},(|{ Exxx A Í"< m  

ʛʜʝ )(xAm  - ʩʪʝʧʝʥʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ x ʚ A. ɽʩʣʠ  )(xAm  ʧʨʠʥʠʤʘʝʪ ʩʚʦʠ ʟʥʘʯʝʥʠʷ ʚʦ ʤʥʦʞʝʩʪʚʝ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ M, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ x ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʚ M ʧʦʩʨʝʜʩʪʚʦʤ ʬʫʥʢʮʠʠ )(xAm . 

ʕʪʘ ʬʫʥʢʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.  
ʈʘʩʩʤʦʪʨʠʤ ʫʪʚʝʨʞʜʝʥʠʝ çʚʝʣʠʯʠʥʘ x ʤʘʣʘè [5, ʩ. 160]  . ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʜʝʞʥʦʩʪʠ ʵʪʦ-

ʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 1. 
 

Õ                                                             Õ 

 
                                              x                                                        x 

ʙ)                                                                      ʚ) 
ʉʡʪ. 1.  ʍʬʦʣʯʡʡ ʨʩʡʦʙʝʤʞʟʦʧʪʫʡ Õ(x)  ʬʫʛʞʩʟʝʞʦʡʸ òʛʞʤʡʰʡʦʙ x ʥʙʤʙó: 

ʙ)  0,)( >= - kex kxm ;  ʚ) 
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)(m  

 
ɺ ʘʣʛʦʨʠʪʤʝ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʫʪʚʝʨʞʜʝʥʠʷ ñʚʝʣʠʯʠʥʘ x ʤʘʣʘò 

Wy(x) ʠ wcd(x) ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 
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2

2
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-
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ʛʜʝ )](),(min[ drcr
cd
=ws . 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ sy ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴ | f(c) - f(d)| ʜʣʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʘʨ c ʠ d ʧʨʠ ʫʩʣʦʚʠʠ 
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c ̧  d ʠ mʘ(c,d) > 0, ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ Mh ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ sh  

hhM ssy 3+=   . 

ɼʣʷ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ 
 

                               ä
GÍ

-+=
i

tt iYiHiXiHtE )())(1()()()(  .                                            (8) 

ɸʙʩʮʠʩʩʘ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ (8) ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦʨʦʛʦʤ D ʜʣʷ ʧʨʦʮʝʜʫʨʳ ʩʝʛʤʝʥʪʘʮʠʠ. 
ɽʩʣʠ ʢʨʠʪʝʨʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʤʦʜʘʣʴʥʦʡ, ʪʦ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʨʦʛʦʚ, ʚʳʜʝʣʷʶʱʠʭ 
ʨʘʟʥʳʝ ʦʙʲʝʢʪʳ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ ʘʣʛʦʨʠʪʤʘ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʢʦʤʧʴʶ-
ʪʝʨʥʦʡ ʩʠʩʪʝʤʳ ʩʝʛʤʝʥʪʘʮʠʠ ʧʦʣʫʪʦʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠʚʝ-
ʜʝʥ ʥʘ ʨʠʩ. 2.  

ʀʥʪʝʨʬʝʡʩʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʦʟʥʘʯʝʥʳ ʮʠʬʨʘʤʠ ʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʩʤʳʩʣ: 1 - ʦʢʥʦ ʩ ʠʩʭʦʜʥʳʤ 
ʠʟʦʙʨʘʞʝʥʠʝʤ; 2 - ʦʢʥʦ ʩ ʛʠʩʪʦʛʨʘʤʤʦʡ; 3 - ʦʢʥʦ ʩ ʛʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ E; 4 - ʦʢʥʘ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʜʘʥʥʳʤʠ (ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʚʳʙʨʘʥʥʦʡ ʮʚʝʪʦʚʦʡ ʩʠʩʪʝʤʝ, ʬʫʥʢʮʠʷ h, ʬʫʥʢʮʠʠ X(i) ʠ Y(i), mt ʠ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʝ ʨʘʜʠʫʩʦʚ r ʦʜʥʦʨʦʜʥʳʭ ʦʙʣʘʩʪʝʡ); 5 - ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ;  6 - ʢʥʦʧʢʘ ʦʪʢʨʳʪʠʷ ʥʦʚʦ-
ʛʦ ʠʟʦʙʨʘʞʝʥʠʷ; 7 - ʢʥʦʧʢʘ ʩʦʭʨʘʥʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ, 8 - ʢʥʦʧʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʧʦʨʷʜʦ-
ʯʠʪʴ ʜʦʯʝʨʥʠʝ ʦʢʥʘ (ʢʘʩʢʘʜʦʤ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦ). ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ ʜʦʩʪʫʧʥʳ ʢʦʤʘʥʜʳ, 
ʜʫʙʣʠʨʫʶʱʠʝ ʠʥʪʝʨʬʝʡʩʥʳʝ ʵʣʝʤʝʥʪʳ 6 (ʌʘʡʣ / ʆʪʢʨʳʪʴ), 7 (ʌʘʡʣ / ʉʦʭʨʘʥʠʪʴ ʠʣʠ ʌʘʡʣ / ʉʦʭʨʘ-
ʥʠʪʴ ʢʘʢ...) ʠ 8 (ʆʢʥʦ / ʂʘʩʢʘʜʦʤ, ʆʢʥʦ / ɻʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʆʢʥʦ / ɺʝʨʪʠʢʘʣʴʥʦ). 

 
ʉʡʪ. 2. ɼʩʙʭʡʰʞʪʣʡʢ ʡʦʫʞʩʭʞʢʪ ʨʩʡʤʧʟʞʦʡʸ 

 
ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʩʝʛʤʝʥʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. 
1)  ʆʪʢʨʳʪʴ ʬʘʡʣ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ (ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʬʦʨʤʘʪʝ 

Windows BMP ʙʝʟ ʩʞʘʪʠʷ). 
2) ʋʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʘʣʛʦʨʠʪʤʘ: ʘ) ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ r ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʡ 

(4), (5), ʧʦ ʫʤʦʣʯʘʥʠʶ r = 2 (ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʨʘʜʠʫʩʘ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ); ʙ) ʚʝʣʠ-
ʯʠʥʫ ts ʜʣʷ ʬʫʥʢʮʠʠ (7), ʧʦ ʫʤʦʣʯʘʥʠʶ  ts = 0.85; ʚ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʮʚʝʪʦʚ ʚ ʦʜʥʫ ʠʟ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝ-
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ʤʳ YUV (ʜʣ̫ ʩʝʨʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʦʤʧʦʥʝʥʪʫ Y - ʷʨʢʦʩʪʴ, ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʝʩʣʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʮʚʝʪʘ). 

3) ɿʘʧʫʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ ʩʝʛʤʝʥʪʘʮʠʠ. ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʜʣʠʪʩʷ ʦʪ ʜʦʣʝʡ ʩʝʢʫʥʜʳ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 
ʩʝʢʫʥʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʠ ʤʦʱʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʆʙʨʘ-
ʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʚʳʚʦʜʦʤ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʛʠʩʪʦʛʨʘʤʤʳ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʥʘ-
ʯʝʥʠʡ ʧʦʨʦʛʘ. 

4) ɺʳʙʨʘʪʴ ʦʙʣʘʩʪʴ ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ ʠ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʝ ʧʦʨʦʛʘ. ʉʝʛʤʝʥʪʠʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʢʥʝ ʠʥʪʝʨʬʝʡʩʘ. ʂ ʦʙʲʝʢʪʫ ʘʣʛʦʨʠʪʤ ʦʪʥʦʩʠʪ ʪʦʯʢʠ ʩ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ ʜʘʥʥʦʛʦ ʧʦʨʦʛʘ. ʆʧʪʠʤʘʣʴʥʳʡ ʧʦʨʦʛ (ʤʠʥʠʤʘʣʴʥʳʡ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʠ (8)) 
ʨʷʜʦʤ ʩ ʯʠʩʣʦʚʳʤ ʟʥʘʯʝʥʠʝʤ ʠʤʝʝʪ ʦʪʤʝʪʢʫ "(ʆʧʪʠʤ)". ʂʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʚ ʦʢʥʝ ʚʳʙʦʨʘ 
ʧʦʨʦʛʦʚ ʧʨʠʩʫʪʩʪʚʫʝʪ ʬʣʘʞʦʢ "ʆʙʣʘʩʪʴ ʤʝʞʜʫ ʧʦʨʦʛʘʤʠ". ɽʩʣʠ ʦʥ ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʦʙʲʝʢʪʦʤ ʙʫʜʫʪ ʩʯʠ-
ʪʘʪʴʩʷ ʪʦʯʢʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʜʘʥʥʦʛʦ ʧʦʨʦʛʘ ʜʦ ʧʨʝʜʳʜʫʱʝʛʦ.  

5) ʉʦʭʨʘʥʠʪʴ  ʠʟʦʙʨʘʞʝʥʠʷ (ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ, ʠʩʭʦʜʥʳʝ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ)  
ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 3. ʀʩʭʦʜ-

ʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʦʙʣʘʩʪʠ ʩ ʥʝʯʝʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ. ʎʝʣʴ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʟʘʢʣʶʯʘ-
ʣʘʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʨʦʛʘ ʠ ʚʳʜʝʣʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʷ. 

 

 
ʙ)                                            ʚ)                                             ʛ) 

ʉʡʪ. 3. ʉʞʠʬʤʵʫʙʫʴ ʫʞʪʫʡʩʧʛʙʦʡʸ ʨʩʧʜʩʙʥʥʦʧʜʧ ʧʚʞʪʨʞʰʞʦʡʸ: ʙ ð ʡʪʮʧʝʦʧʞ ʡʠʧʚʩʙʟʞʦʡʞ;  
ʚ,ʛ ð ʪʞʜʥʞʦʫʡʩʧʛʙʦʦʧʞ ʡʠʧʚʩʙʟʞʦʡʞ ʪ ʩʙʠʤʡʰʦʴʥʡ ʠʦʙʰʞʦʡʸʥʡ ʨʧʩʧʜʙ 
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º¾¼¿ÀµÁÁ¾À½ËÅ ÁÂ°½Æ¸¹ 

ºãèÝÐàðÒÐ ¾ÚáÐÝÐ ²ÐÛÕàìÕÒÝÐ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ºÞáâÐàÕÒ ¸Ûìï ²ÛÐÔØÜØàÞÒØç 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʡ (ʂʉ). ʆʧʠ-
ʩʳʚʘʶʪʩʷ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʟʨʳʚʦʚ ʠ ʧʦʞʘʨʦʚ ʥʘ ʂʉ. ʋʢʘʟʘʥʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 
ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʶʱʝʛʦ ʥʝ ʪʦʣʴʢʦ ʥʦʨʤʘ-
ʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨ, ʥʦ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʥʘʫʯʥʘʷ 
ʙʘʟʘ ʢʦʪʦʨʦʛʦ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʤʧʨʝʩʩʦʨʥʘʷ ʩʪʘʥʮʠʷ, ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ.  
 

SUBSTANTIATION OF NECESSITY OF APPLICATION OF RISK-ORIENTED APPROACH TO SAFETY 
MANAGEMENT OF COMPRESSOR STATIONS 

 
Kushnareva Oksana Valerievna, 

Kostarev Ilya Vladimirovich 
 

Annotation. This article is devoted to safety of compressor stations (CS). Describes the causes of explosions 
and fires at the COP. The author points out the need for a systematic approach to ensuring the safety of such 
facilities, which includes not only legal regulation and state supervision, but a risk-based approach, the scien-
tific basis of which is actively developed and successfully used in the industrial complex. 
Keywords: compressor station, causes of fires, safety, regulatory and legal regulation, risk-based approach. 

 
ɻʛʞʝʞʦʡʞ 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʡ ʥʝ 

ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʪʘʢ ʢʘʢ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʪʨʝʙʣʝʥʠʝ ʛʘʟʘ ʨʘʩʪʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʲʝʤ ʝʛʦ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ 
ʧʨʘʢʪʠʢʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʥʘʧʦʣʥʝʥʥʳʝ ʛʦʨʶʯʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʘʧʨʠʦʨʠ ʷʚʣʷʶʪʩʷ ʦʧʘʩʥʳʤʠ 
ʠ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʘʚʘʨʠʡ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ ʥʘ ʢʦʤ-
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ʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʷʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝ-
ʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʈʩʡʰʡʦʴ ʛʧʠʦʡʣʦʧʛʞʦʡʸ ʨʧʟʙʩʧʛ ʡ ʛʠʩʴʛʧʛ 
ʂʦʤʧʨʝʩʩʦʨʥʳʝ ʩʪʘʥʮʠʠ ʩʦʦʨʫʞʘʶʪʩʷ ʧʦ ʪʨʘʩʩʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʛʘʟʘ ʚ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʦʝʢʪʘʤʠ ʦʙʲʝʤʘʭ.  
ʂʦʤʧʨʝʩʩʦʨʥʘʷ ʩʪʘʥʮʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʳʡ ʦʙʲʝʢʪ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʘʚʘʨʠʡ ʥʘ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʠʟʥʦʩʘ ʛʘʟʦʧʨʦʚʦʜʘ, ʚʳʭʦ-
ʜʘ ʠʟ ʩʪʨʦʷ ʢʦʤʧʨʝʩʩʦʨʘ, ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʤʘʩʣʷʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ. ʇʨʠʯʠʥʘʤʠ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʠʟʥʦʩʘ ʤʦ-
ʛʫʪ ʩʪʘʪʴ ʧʦʚʳʰʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʘʛʥʝʪʘʪʝʣʷ, ʧʣʦʭʘʷ ʠʟʦʣʷʮʠʷ ʛʘʟʦʧʨʦʚʦʜʘ, ʘ ʪʘʢʞʝ ʥʝ-
ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʝʜʝʥʥʳʡ ʨʘʩʯʝʪ ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʩʫʨʩʘ. 

ɺʟʨʳʚʳ ʧʨʠ ʨʘʙʦʪʝ ʢʦʤʧʨʝʩʩʦʨʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʟ-ʟʘ ʧʦʤʧʘʞʘ ʥʘʛʥʝʪʘʪʝʣʷ, ʚʠʙʨʘʮʠʠ ʚʘʣʘ, 
ʧʨʝʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʩʞʘʪʠʷ, ʚʦʟʛʦʨʘʥʠʷ ʥʘʛʘʨʦʤʘʩʣʷʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ 
ʫʧʣʦʪʥʝʥʠʡ, ʟʘʧʳʣʝʥʥʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ ʚʩʘʩʳʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ, ʨʘʟʨʷʜʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ʀʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʤʘʩʣʷʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚ ʤʘʰʠʥʥʳʡ ʟʘʣ ʤʦʞʝʪ ʧʦʩʪʫʧʘʪʴ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠʟ 
ʥʘʛʥʝʪʘʪʝʣʷ, ʩʦʟʜʘʚʘʷ ʦʧʘʩʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. ʇʨʠ ʵʪʦʤ ʧʦʞʘʨ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴ-
ʩʷ ʣʘʚʠʥʦʦʙʨʘʟʥʦ. 

ʅʘʠʙʦʣʝʝ ʧʦʞʘʨʦʦʧʘʩʥʳʡ ʧʨʠʚʦʜ ʥʘʛʥʝʪʘʪʝʣʷ ï ʛʘʟʦʪʫʨʙʠʥʥʳʡ. ɸʚʘʨʠʷ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚʩʣʝʜ-
ʩʪʚʠʝ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʪʨʝʱʠʥ ʥʘ ʛʦʨʝʣʢʘʭ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ, ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʥʘʧʨʘʚʣʷʶ-
ʱʠʭ ʘʧʧʘʨʘʪʦʚ ʥʘ ʪʫʨʙʠʥʝ ʠ ʢʦʤʧʨʝʩʩʦʨʝ, ʥʘʨʫʰʝʥʠʠ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʧʘʪʨʫʙʢʦʚ. 

ʊʘʢʞʝ ʧʨʠʯʠʥʘʤʠ ʧʦʞʘʨʦʚ ʥʘ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʧʘʜʘʥʠʝ ʢʘʧʝʣʴ ʤʘʩʣʘ, ʧʳʣʠ 
ʚ ʧʦʣʦʩʪʴ ʥʘʛʥʝʪʘʪʝʣʷ; ʨʦʟʣʠʚ ʤʘʩʣʘ ʠ ʝʛʦ ʚʦʟʛʦʨʘʥʠʝ ʧʨʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʩ ʛʦʨʷʯʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʤʘʩ-
ʣʘ; ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʛʥʝʚʳʭ ʨʘʙʦʪ ʠ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʧʦ-
ʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʚʩʶ ʩʣʦʞʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ, 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʠ 
ʚʟʨʳʚʦʚ. 

ʊʧʛʩʞʥʞʦʦʴʞ ʨʧʝʮʧʝʴ ʛ ʧʚʞʪʨʞʰʞʦʡʡ ʚʞʠʧʨʙʪʦʧʪʫʡ 
ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢ-

ʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʥʘʨʫʰʝʥʠʡ ʝʛʦ ʧʨʠʤʝʥʝ-
ʥʠʷ ʩ ʧʦʤʦʱʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ ʚ ʣʠʮʝ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʈʦʩʪʨʫʜʠʥʩʧʝʢʮʠʠ, ʈʦ-
ʩʧʦʞʥʘʜʟʦʨʘ ʠ ʪ.ʜ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʂʉ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʇɹ 03-581-03 
çʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʚʦʟʜʫʭʦ-
ʧʨʦʚʦʜʦʚ ʠ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʚʦʟʜʫʭʦʧʨʦʚʦʜʦʚ ʠ ʛʘʟʦʧʨʦʚʦʜʦʚè, ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʥʦʨʤʘ-
ʪʠʚʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʡ ʷʚʣʷʝʪ-
ʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʦʡ ʦʩʥʦʚʳ ʚ ʫʧʨʘʚʣʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ʈʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʝʪ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʘʥʘʣʠʟʠʨʫ-
ʝʤʳʡ ʦʙʲʝʢʪ ʢʘʢ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 
ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ.  

ʈʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʧʨʝʜ-
ʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʦʩʪʝʡ, ʦʮʝʥʢʫ ʨʠʩʢʘ ʠ ʤʘʩʰʪʘ-
ʙʦʚ ʧʦʩʣʝʜʩʪʚʠʡ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʛʘ-
ʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʩʦʙʳʪʠʡ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʨʝʟ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ ʩ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 
ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʢʘʨʪʳ 
ʨʠʩʢʘ ʤʦʞʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʠ 
ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʦʪʚʝʯʘʶʱʫʶ ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ʀʙʣʤʷʰʞʦʡʞ 
ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʩʪʘʥʮʠʡ, ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʠʟʥʦʩʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʙʘʟʳ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʫʛʨʦʟ ʠ ʦʧʘʩʥʦʩʪʝʡ ʜʦʩʝʣʝ ʥʝʠʟʚʝʩʪʥʳʭ, ʥʝʠʟʙʝʞʥʦ ʚʝʜʝʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ 
ʯʠʩʣʘ ʘʚʘʨʠʡ ʠ ʤʘʩʰʪʘʙʦʚ ʧʦʩʣʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʚʳʙʨʦʩʦʤ ʪʦʢʩʠʯʥʳʭ ʠʣʠ 
ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ.  ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʛʘʟʦʧʨʦʚʦʜʘ ʠ ʙʦʣʴʰʠʤ ʬʠʥʘʥ-
ʩʦʚʳʤ ʧʦʪʝʨʷʤ. ʅʦ ʛʣʘʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʧʦʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ ʥʘ ʢʦʤʧʨʝʩʩʦʨʥʦʡ ʩʪʘʥʮʠʠ ʷʚʣʷʝʪʩʷ ʦʪ-
ʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʝʨʩʦʥʘʣ ʠ ʥʘʩʝʣʝʥʠʝ ʙʣʠʟʣʝʞʘʱʠʭ ʥʘʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ. 

ʆʰʠʙʦʯʥʦʝ ʤʥʝʥʠʝ, ʯʪʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘ-
ʮʠʠ ʦʙʝʩʧʝʯʝʥʘ, ʝʩʣʠ ʩʦʙʣʶʜʘʶʪʩʷ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ 
ʫʭʦʜʠʪ ʚ ʧʨʦʰʣʦʝ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʂʉ ʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʝʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦ-
ʜʘ, ʥʘʫʯʥʘʷ ʙʘʟʘ ʢʦʪʦʨʦʛʦ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤ-
ʧʣʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  
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±Ð×ÕÛîÚ ½ØÚØâÐ ³àØÓÞàìÕÒØç  
ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ-ʧʨʦʛʨʘʤʤʠʩʪ ʌɻɹʅʋ  

çʂʘʩʧʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè  
 

ɹʦʦʧʫʙʯʡʸ. ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ 
ʨʝʰʘʪʴ ʚ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ï ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ ʣʠʯʥʦʩʪʠ, 
ʦʙʱʝʩʪʚʘ, ʩʪʨʘʥʳ, ʩʫʙʲʝʢʪʦʚ ʈʌ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ. ʈʝʰʘʷ ʧʨʦʙʣʝʤʫ,  ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ 
ʧʨʦʙʣʝʤʳ, ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, çʩʦʮʠʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶè ʠ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʪʝʭʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʩʦʮʠʘʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʛʨʦʟʳ, ʩʦʮʠʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʛʨʫ-
ʟʦʚʦʡ ʧʦʨʪ. 
 

THE PROBLEM OF MANAGING INFORMATION SECURITY OF TRUCK PORTS 
 

Bazelyuk Nikita Grigorievich 
 
Annotation. One of the main problems of the modern information society, which must be addressed in the 
short term is the management of information security at the level of the individual, society, the country, the 
subjects of the Russian Federation, organizations and institutions. Solving the problem, it is necessary to iden-
tify problems, define "information security", "social management of information security" and suggest ways of 
solving the problem. 
Key words: information security, information environment, information and technical impact, information and 
psychological impact, social and information security, information threats, social management of information 
security, cargo port. 

 
ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʛʣʦʙʘʣʴʥʳʤʠ ʧʝʨʝʤʝʥʘʤʠ ʠ ʝʜʠʥʳʤ ʤʠʨʦʚʳʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʉʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪ.ʯ. ʨʘʟ-
ʚʠʪʠʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 
ʙʦʨʴʙʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʬʦʨʤʫ ʩʝʪʝʚʳʭ, ʢʠʙʝʨ-, ʛʠʙʨʠʜʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʡʥ, ʯʪʦ ʦʪ-
ʨʘʞʘʝʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ [1., ʉ. 76 -91] 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʝʞʝʥʝʜʝʣʴʥʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪ.ʯ. ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʥʝ ʚʦʟʤʦʞʥʦ-
ʩʪʴʶ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʘ ʦʪ ʥʝʚʝʨʥʦʡ ʠʣʠ ʠʩʢʘʞʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʰʠʨʦʢʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ 
ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝ ʚʦʟʤʦʞʥʦʩʪʴʶ ʟʘʱʠʪʠʪʴʩʷ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 
(ʀʊɺ) ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʀʇɺ) ʩʦ ʩʪʦʨʦʥʳ ʦʧʧʦʥʝʥʪʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦ-
ʥʳ, ʨʫʢʦʚʦʜʠʪʝʣʴ  ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʀʊɺ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪ 
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ʀʇɺ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʛʨʘʥʠʯʝʥ ʚ ʪʨʘʪʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʪ.ʢ. ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʫʶ ʟʘʱʠʪʫ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʠʩʪʝʤʘ ʚʟʛʣʷʜʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 
ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʦʨʛʪʝʭʥʠʢʠ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʠ ʥʝ ʩʦʜʝʨʞʠʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ  ʟʘʱʠʪʦʡ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʦʧʧʦʥʝʥʪʦʚ, ʥʝʡʪʨʘʣʠʟʘʮʠʝʡ ʚʳʷʚʣʝʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ.  

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʤʫ ʦʧʨʦʩʫ ʚ ʛʨʫʟʦʚʳʭ ʧʦʨʪʘʭ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 53,2 
% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʛʨʫʟʦʚʦʤ ʧʦʨʪʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ʄʥʦʛʠʝ ʩʦʪʨʫʜʥʠʢʠ ʛʨʫʟʦʚʦʛʦ ʧʦʨʪʘ (27,0 %) ʥʝ ʧʦʣʫʯʘʶʪ ʥʠʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʙʣʝʤʘʭ, ʩʚʷ-
ʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʨʪʘ (ʨʠʩʫʥʦʢ). 

ʕʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 
ʧʨʠ ʘʥʘʣʠʟʝ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʜʝʣʷʶʪ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʝ ʧʨʦʙʣʝʤʳ, ʫʩʪʘʥʦʚʢʝ 
ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʝʩʪʠʨʦʚʘʥʠʶ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ. ʇʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʫʟʦʚʳʭ ʧʦʨʪʦʚ.  

ʆʩʥʦʚʥʘʷ ʩʣʦʞʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʛʨʫʟʦ-
ʚʳʭ ʧʦʨʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴʶ ʩʦʪʨʫʜʥʠʢʦʚ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʠʨʝʢʮʠʠ ʠ ʧʨʦʚʦʜʠʤʳʭ 
ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʀɹ, ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴʶ ʦʮʝʥʢʠ ʦʞʠʜʘʝʤʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚ-
ʣʝʥʠʷ ʀɹ. ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʠʨʝʢʮʠʷ ʧʦʨʪʘ ʚʠʜʠʪ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʥʝ ʦʙ-
ʨʘʱʘʷ ʚʥʠʤʘʥʠʷ ʥʘ ʪʦ, ʯʪʦ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʦʡ ʩʬʝʨʳ ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʦʪ ʀʇɺ. ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʟʘ-
ʱʠʪʳ, ʧʦ ʤʥʝʥʠʶ ʜʠʨʝʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʥʬʦʨʤʘʮʠʷ: ʩʦʭʨʘʥʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦ-
ʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʡʥʳ; ʟʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʠʤʝʶʱʠʭʩʷ 
ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ; ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʫʪʨʘʪʳ, ʠʩʢʘʞʝʥʠʷ, ʙʣʦʢʠʨʦʚʘʥʠʷ ʠ ʧʦʜʤʝʥʳ ʠʥʬʦʨʤʘ-
ʮʠʠ, ʯʪʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʜʠʨʝʢʮʠʶ ʠʥʪʝʨʝʩʫʝʪ ʧʨʦʙʣʝʤʘ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʵʢʩʧʝʨʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʫʩʠʣʝ-
ʥʠʶ ʜʝʟʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʥʝ ʚʭʦ-
ʜʷʪ ʚ ʢʦʤʧʝʪʝʥʮʠʠ ʠʥʞʝʥʝʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʀɹ ʚ ʛʨʫʟʦʚʳʭ ʧʦʨʪʘʭ.  

ʇʦ ʤʥʝʥʠʶ ʚʝʜʫʱʝʛʦ ʘʥʘʣʠʪʠʢʘ ʢʦʤʧʘʥʠʠ Searchinform ʈ. ʀʜʦʚʘ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ 
ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʫʞʥʳ ʥʝ ʪʦʣʴʢʦ 
ʟʘʢʦʥʳ, ʥʦ ʠ ʣʶʜʠ, ʩʦʙʣʶʜʘʶʱʠʝ ʵʪʠ ʟʘʢʦʥʳ, ʥʫʞʥʳ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʥʠʤʘʪʴ:  ʜʣʷ ʯʝʛʦ 
ʥʝʦʙʭʦʜʠʤʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠ ʢʘʢ ʩ ʥʠʤʠ ʨʘʙʦʪʘʪʴ [2]. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʦʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʀɹ ʷʚʣʷʶʪʩʷ ʧʨʠʥʷʪʠʝ ʠ ʦʩʤʳʩʣʝʥʠʝ ʪʝʨ-
ʤʠʥʦʚ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, çʩʦʮʠʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶè; 
ʨʘʟʚʠʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʛʨʦʟ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜ-
ʩʪʚʠʡ ʠʭ ʧʨʦʷʚʣʝʥʠʷ; ʧʦʚʳʰʝʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ; ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʘʟʤʳʚʘʥʠʝ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ. 

ɸʚʪʦʨ ʩʪʘʪʴʠ ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʮʠʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-
ʩʪʴʶ ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʥʝʧʨʘʚʦʤʝʨʥʳʤ ʜʦʩʪʫʧʦʤ ʠ ʧʦʪʝʨʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʱʠʪʦʡ ʧʝʨʩʦ-
ʥʘʣʘ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʧʦʥʝʥʪʦʚ, ʜʝʩʪʘʙʠʣʠʟʘʮʠʝʡ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ï ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 
ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʦʡ ʩʨʝʜʳ ʠ ʧʝʨʩʦʥʘʣʘ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟ-
ʜʝʡʩʪʚʠʷ.  

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥ-
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ʥʦʡ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʛʨʫʟʦʚʦʛʦ ʧʦʨʪʘ ʘʚʪʦʨ ʧʨʝʜʣʘ-
ʛʘʝʪ  ʩʦʟʜʘʪʴ ʦʪʜʝʣʴʥʫʶ ʩʣʫʞʙʫ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʛʨʫʟʦʚʦʛʦ ʧʦʨʪʘ, ʦʩʥʦʚ-
ʥʳʤ ʨʘʙʦʯʠʤ ʜʦʢʫʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʫʪʚʝʨʞʜʝʥʥʘʷ ʇʦʣʠʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 
ʚʢʣʶʯʘʶʱʘʷ ʮʝʣʠ, ʟʘʜʘʯʠ, ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʬʦʨʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʳ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ 
ʨʘʟʚʠʪʠʷ ʩʠʣ ʠ ʩʨʝʜʩʪʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʩʦʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʥʝ ʦʜʥʦ-
ʟʥʘʯʥʘ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚʦʩʧʨʠʥʠʤʘʶʪ ʧʦʥʷʪʠʝ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʢʘʢ ʥʘʙʦʨ 
ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴ-
ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʷʭ ʠ ʟʘʱʠʪʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʚʠʨʫʩʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʩʦ-
ʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʥʝʚʥʠʤʘʥʠʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʢ ʨʝʰʝʥʠʶ 
ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 
ʘʚʪʦʨ ʚʠʜʠʪ ʚ ʩʦʟʜʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 
ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʇʦʣʠʪʠʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʫʟʦʚʦʛʦ ʧʦʨʪʘ. 
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ɹʦʦʧʫʙʯʡʸ: ʉ ʮʝʣʴʶ ʚʦʚʣʝʯʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟʫʯʝ-
ʥʳ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚʳ ʦʪʭʦʜʦʚ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ 
ʢʦʤʙʠʥʘʪʘ (ɻʆʂ) çʊʫʚʘʘʩʙʝʩʪè, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʛʦ ɸʢ-ɼʦʚʫʨʘʢʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ). 
ʈʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ ʧʦʢʘʟʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 
ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʷʞʫʱʠʝ, ʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ, ʪʝʭʥʦʛʝʥʥʦʝ ʩʳʨʴʝ, ʘʩʙʝʩʪ, 
ʩʝʨʧʝʥʪʠʥʠʪ. 
 

THE USE OF TECHNOGENIC RAW MATERIALS OF TUVA IN BUILDING MATERIALS 
 

Ochur-ool Arzhana Petrovna, 
Natpet-ool Asiana Arturovna 

 
Abstract: For the purpose of involvement of technogenic raw materials in production of construction materials 
physical properties, granulometric and chemical compositions of waste of the mining and processing combine 
(GOK) "Tuvaasbest" developing the AK-Dovurakskoye field (the Republic of Tuva) are studied. The results of 
chemical analysis and physical properties of man-made raw materials show promising directions of their use in 
the technology of building materials. 
Key words: astringents, mineral raw materials, industrial wastes, technogenic raw materials, asbestos, ser-
pentinite. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʫʚʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ ʚʳʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ 

ʚʦʟʜʫʰʥʘʷ ʠʟʚʝʩʪʴ. ʍʦʪʷ ʨʝʩʧʫʙʣʠʢʘ ʨʘʩʧʦʣʘʛʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʩʳʨʴʝʤ (ʠʟʚʝʩʪʥʷʢʠ, ʛʣʠ-
ʥʳ, ʧʨʠʨʦʜʥʳʡ ʛʠʧʩ) ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʪʘʢʠʭ ʚʠʜʦʚ ʚʷʞʫʱʠʭ, ʢʘʢ ʮʝʤʝʥʪ, ʩʪʨʦʠʪʝʣʴʥʳʡ ʛʠʧʩ ʠ ʜʨ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ ʜʣʷ ʊʫʚʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ 
ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʦ ʧʦʠʩʢʦʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. 
ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʰʝʜʰʝʛʦ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ 
ʦʙʨʘʙʦʪʢʫ, ʩʥʠʞʘʝʪ ʠʟʜʝʨʞʢʠ, ʧʦʚʳʰʘʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʟʜʘʝʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ ʙʝʟʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [1, ʩ. 13]. ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʫʣʫʯʰʘʝʪ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʠʝ ʦʪʭʦʜʳ ʛʦʨʥʦ-
ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʘ çʊʫʚʘʘʩʙʝʩʪè ʛ. ɸʢ-ɼʦʚʫʨʘʢ (ʢʘʢ ʦʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ) ʠ ʨʘʟʣʠʯʥʳʝ ʤʠʥʝ-
ʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʷʞʫʱʝʛʦ.  
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ɸʢ-ɼʦʚʫʨʘʢʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʩʝʨʧʝʥʪʠʥʠʪʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʝʨʚʦʤ ʢʠʣʦʤʝʪʨʝ ʦʪ ʩʝʚʝʨʥʦʡ 
ʦʢʨʘʠʥʳ ʛʦʨʦʜʘ ɸʢ-ɼʦʚʫʨʘʢ ʠ ʚ 4 ʢʤ ʧʦ ʘʟ. 6,50 ʦʪ ʤʦʩʪʘ ʯʝʨʝʟ ʨ. ʍʝʤʯʠʢ. 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ, ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʝ, ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ 
ʩʚʦʡʩʪʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [2, ʩ. 140]. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩ ʮʝʣʴʶ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʢʪʠʚʥʳʭ ʫʢʘʟʘʥʠʡ ʠ ʩʪʘʥʜʘʨʪʦʚ. 

ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ï ʚʦʜʦʧʦʛʣʘʱʝʥʠʝ, ʩʨʝʜʥʷʷ, ʠʩʪʠʥʥʘʷ ʠ ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʠ, ʧʨʦʯʥʦʩʪʴ ʥʘ 
ʩʞʘʪʠʝ ʚ ʮʠʣʠʥʜʨʝ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɻʆʉʊʫ 9758-86.   

ʇʦ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʘʢ-ʜʦʚʫʨʘʢʩʢʠʡ ʘʩʙʝʩʪ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʭʨʠʟʦʪʠʣ-ʘʩʙʝʩʪ. 
ʇʣʦʪʥʦʩʪʴ ʘʢ-ʜʦʚʫʨʘʢʩʢʦʛʦ ʭʨʠʟʦʪʠʣ-ʘʩʙʝʩʪʘ 2,56 ʛ/ʩʤ3, ʮʚʝʪ ï ʩʝʨʳʡ. ʇʨʦʯʥʦʩʪʴ ʘʩʙʝʩʪʘ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʤʦʜʫʣʝʤ ʫʧʨʫʛʦʩʪʠ ʚʦʣʦʢʦʥ. ɼʣʷ ʤʝʩʪʥʦʛʦ ʘʩʙʝʩʪʘ ʦʥ ʩʦʩʪʘʚʣʷʝʪ (1,62-1,68)*105 ʄʇʘ. 
ʆʪʭʦʜʳ ʘʩʙʝʩʪʦʦʙʦʛʘʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʤʝʩʴ ʱʝʙʥʷ, ʦʙʱʝʛʦ ʦʪʭʦʜʘ ʠ ʘʩʙʝʩʪʦʚʦʡ ʧʳʣʠ. ʈʘʟ-

ʤʝʨʳ ʱʝʙʥʷ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 0,1 ʜʦ 5,0 ʩʤ, ʧʨʠʯʝʤ ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʨʥʘ ʨʘʟʤʝʨʦʤ 1-2 ʩʤ. ʆʙʱʠʡ ʦʪʭʦʜ 
ʘʩʙʝʩʪʦʦʙʦʛʘʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʤʝʩʴʶ ʤʝʣʢʠʭ ʚʢʣʶʯʝʥʠʡ ʠ ʱʝʙʥʷ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʦʨʦʜʳ ʠ ʘʩʙʝʩʪʦʚʳʭ 
ʚʦʣʦʢʦʥ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ. ɸʩʙʝʩʪʦʚʘʷ ʧʳʣʴ ï ʢʦʨʦʪʢʠʝ ʘʩʙʝʩʪʦʚʳʝ ʚʦʣʦʢʥʘ ʠ ʧʳʣʝʚʘʪʳʝ ʯʘʩʪʠʮʳ ʧʫ-
ʩʪʦʡ ʧʦʨʦʜʳ.  

ʑʝʙʝʥʴ ʠʤʝʝʪ ʦʙʲʝʤʥʫʶ ʥʘʩʳʧʥʫʶ ʤʘʩʩʫ 1760-1780 ʢʛ/ʤ3 ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʟʝʨʝʥ 2620 ʢʛ/ʤ3. ʉʪʨʫʢ-
ʪʫʨʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ, ʮʚʝʪ ï ʪʝʤʥʳʡ, ʪʝʤʥʦ-ʟʝʣʝʥʳʡ. ʈʝʥʪʛʝʥʦʬʘʟʦʚʳʤ ʘʥʘʣʠʟʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ ʤʠʥʝʨʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʩʝʨʧʝʥʪʠʥʠʪ ʠ ʝʛʦ ʚʦʣʦʢʥʠʩʪʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʭʨʠʟʦʪʠʣ-
ʘʩʙʝʩʪ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʩʝʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʛʥʝʪʠʪ ʠ ʙʨʫʩʠʪ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ ʘʩʙʝʩʪʦʦʙʦ-
ʛʘʱʝʥʠʷ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʎʡʥʡʰʞʪʣʡʢ ʪʧʪʫʙʛ ʧʫʮʧʝʧʛ ʙʪʚʞʪʫʧʧʚʧʜʙʲʞʦʡʸ (ʥʙʪʪ.%) 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʤʘʪʝʨʠʘʣʘ 

ʉʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ 

SiO2 Al2O3 TiO2 Fe2O3 CaO MgO R2O SO3 ʧ.ʧ.ʧ. 

ʊʚʝʨʜʳʝ ʯʘ-
ʩʪʠʮʳ ʧʫʩʪʦʡ 
ʧʦʨʦʜʳ 

37,14 5,17 0,08 6,54 1,17 38,34 0,55 0,06 10,91 

ɸʩʙʝʩʪʦʚʘʷ 
ʧʳʣʴ 

38,07 5,24 0,09 7,04 1,33 37,89 0,75 0,05 11,14 

 
ɼʘʥʥʳʝ ʘʥʘʣʠʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʦʢ-

ʩʠʜʘ ʤʘʛʥʠʷ ʠ ʢʨʝʤʥʠʷ ʚ ʥʠʭ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʜʝʨʞʘʥʠʶ ʵʪʠʭ ʦʢʩʠʜʦʚ ʚ ʩʝʨʧʝʥʪʠʥʠʪʝ. ʑʝʙʝʥʴ 
ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ: 60-65% ʟʝʨʝʥ ʨʘʟʤʝʨʘʤʠ 10-40 ʤʤ, 16-18% ʟʝʨʝʥ ʨʘʟʤʝʨʘ-
ʤʠ 10 ʤʤ, 19-22% ʟʝʨʝʥ ʢʨʫʧʥʝʝ 40 ʤʤ. ʇʦ ʜʨʦʙʠʤʦʩʪʠ ʱʝʙʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʨʢʝ ɼʨ ï 8.  

ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʦʙʱʠʭ ʦʪʭʦʜʦʚ ʘʩʙʝʩʪʦʦʙʦʛʘʱʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1260-1280 ʢʛ/ʤ3, 60-
70% ʧʦ ʤʘʩʩʝ ʩʦʩʪʘʚʣʷʝʪ ʤʝʣʢʘʷ ʬʨʘʢʮʠʷ ʧʫʩʪʦʡ ʧʦʨʦʜʳ. ʈʘʟʤʝʨ ʟʝʨʝʥ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,05-
10 ʤʤ. ɼʣʠʥʘ ʘʩʙʝʩʪʦʚʳʭ ʚʦʣʦʢʦʥ ï 0,05-2,0 ʤʤ (çʠʛʦʣʢʠè).  

ɸʩʙʝʩʪʦʚʘʷ ʧʳʣʴ ʠʤʝʝʪ ʦʙʲʝʤʥʫʶ ʤʘʩʩʫ 630-640 ʢʛ/ʤ3. ʅʘʨʷʜʫ ʩ ʢʦʨʦʪʢʠʤʠ ʚʦʣʦʢʥʘʤʠ ʥʠʟʢʦ-
ʩʦʨʪʥʦʛʦ ʘʩʙʝʩʪʘ ʜʣʠʥʦʡ ʜʦ 5 ʤʤ. ɺ ʘʩʙʝʩʪʦʚʦʡ ʧʳʣʠ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʝʚʘʪʳʭ ʯʘʩʪʠʮ ʩʦʩʪʘʚʣʷʝʪ 16%, 
ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ʜʦ 1%. ʌʘʟʦʚʳʡ ʩʦʩʪʘʚ ʧʨʝʜʩʪʘʚʣʝʥ ʭʨʠʟʦʪʠʣ - ʘʩʙʝʩʪʦʤ ʠ ʩʝʨʧʝʥʪʠʥʠʪʦʤ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʷ ʦʪʭʦʜʦʚ ʘʩʙʝʩʪʦʦʙʦʛʘʱʝʥʠʷ, ʪʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ. 
ʑʝʙʝʥʴ ʣʫʯʰʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʷ ʜʣʷ ʙʝʪʦʥʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʧʫ-
ʩʪʳʭ ʧʦʨʦʜ (ʩʝʨʧʝʥʪʠʥʠʪʘ) ʜʦʩʪʠʛʘʝʪ ʜʦ 80 ʄʇʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʢʠ ʮʝʤʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʱʝʙʥʷ 
ʧʫʩʪʳʭ ʧʦʨʦʜ ʘʩʙʝʩʪʦʦʙʦʛʘʱʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʪʷʞʝʣʳʡ ʙʝʪʦʥ ʢʣʘʩʩʘ ɺ20-ɺ60.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʨʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʢʩʠʜʳ ʤʘʛʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʦʛʥʝʫʧʦʨʥʦʩʪʴʶ, ʪʦ ʤʝʣ-
ʢʫʶ ʬʨʘʢʮʠʶ ʦʙʱʠʭ ʦʪʭʦʜʦʚ ʘʩʙʝʩʪʦʦʙʦʛʘʱʝʥʠʷ ʤʦʞʥʦ ʚʚʝʩʪʠ ʚ ʩʦʩʪʘʚ ʤʘʩʩ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʛʥʝʫʧʦʨ-
ʥʳʭ ʠ ʪʫʛʦʧʣʘʚʢʠʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ.   
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1. ɿʳʨʷʥʦʚʘ ɺ.ʅ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʛ-

ʥʝʟʠʘʣʴʥʳʭ ʚʷʞʫʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʛʥʠʡʩʠʣʠʢʘʪʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ/ɺ.ʅ. ɿʳʨʷʥʦʚʘ, 
ɻ.ʀ. ɹʝʨʜʦʚ, ɺ.ʀ. ɺʝʨʝʱʘʛʠʥ//ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʩʠʣʠʢʘʪʦʚ. - 2010. ˉ1, - ʉ.12-19. 

2. ʂʘʨʘ-ʉʘʣ ɹ. ʂ. ʄʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ ʊʫʚʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ/ɹ.ʂ. 
ʂʘʨʘ-ʉʘʣ//ʄʦʥʦʛʨʘʬʠʷ. ï ʂʳʟʳʣ: ʈʀʆ ʊʫʚɻʋ, 2009. ï 156 ʩ. 
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Ã´º 33 

°½°»¸· ½°»¾³¾²¾¹ ½°³ÀÃ·º¸  º¾¼¿°½¸¸ 
½µÄÂµ³°·¾²¾³¾ º¾¼¿»µºÁ° 

³ÐÛØæÚÐï ÎÛØï ½ØÚÞÛÐÕÒÝÐ 
 ʢ.ʵ.ʥ., ʜʦʮʝʥʪ  
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Abstract: This article assesses the tax burden of the largest corporation of the oil and gas complex. The sig-
nificance and role of the size of tax payments in maintaining the stability of the financial condition of the com-
pany. The importance of measures and legislative initiatives aimed at reducing tax payments in the industry 
was underscored. 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʪʫʧʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʚ ʚʝʜʝʥʠʠ ʙʠʟʥʝʩʘ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʬʦʨʤʳ ʠ ʦʪ ʤʘʩ-
ʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʮʝʣʴ ʚʝʜʝʥʠʷ  ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ -  ʧʦʣʫʯʝʥʠʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʠ ʤʘʢʩʠʤʠʟʘʮʠʷ ʧʨʠʙʳʣʠ.  ʇʝʨʝʜ ʢʘʞʜʳʤ ʩʫʙʲʝʢʪʦʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ  ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʤʠʥʠʤʠʟʘ-
ʮʠʠ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ  ʠ  ʧʦʜʜʝʨʞʘʥʠʷ  
ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʆʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ - ʵʪʦ ʦʮʝʥʢʘ ʥʘʣʦʛʦʚʦʡ 
ʥʘʛʨʫʟʢʠ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʢʨʫʧʥʦʛʦ 
ʙʠʟʥʝʩʘ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʦʢʘʟʳʚʘʝʪ ʤʝʥʴʰʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ 
ʙʠʟʥʝʩʘ. 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʝ-
ʮʠʘʣʴʥʳʝ ʥʘʣʦʛʦʚʳʝ ʨʝʞʠʤʳ, ʣʴʛʦʪʳ ʠ ʧʨʝʬʝʨʝʥʮʠʠ ʧʦ ʥʘʣʦʛʘʤ. ɼʘʥʥʳʝ ʣʴʛʦʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʪʝʤ 
ʧʨʝʜʧʨʠʷʪʠʷʤ, ʢʦʪʦʨʳʝ ʠʣʠ ʨʘʙʦʪʘʶʪ ʚ ʦʪʨʘʩʣʠ, ʚ ʢʦʪʦʨʦʡ ʩʣʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʫʶ ʧʨʠʙʳʣʴ, ʠʣʠ 
ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʩʫʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ [1].  



INTERNATIONAL INNOVATION RESEARCH 79 

 

XIII International scientific conference | www.naukaip.ru 

ʇɸʆ çɻʘʟʧʨʦʤè ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʩʬʝʨʝ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʛʘʟʘ. ɺ ʪʦʞʝ 
ʚʨʝʤʷ ʜʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʨʦʩʩʠʡʩʢʦʡ (ʨʘʥʝʝ ʩʦʚʝʪʩʢʦʡ) ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 
ʢʦʨʧʦʨʘʮʠʠ. ɻʦʩʫʜʘʨʩʪʚʦ ʢʦʥʪʨʦʣʠʨʫʝʪ ʙʦʣʝʝ 50 % ʘʢʮʠʡ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʥʘʣʠʟ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ 
ʥʘ ʵʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ ʈʦʩʩʠʠ, ʧʦ ʝʜʠʥʦʜʫʰʥʦʤʫ ʧʨʠʟʥʘʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʘʥʘʣʠʪʠʢʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʘʤʠʭ ʥʝʬʪʝʜʦ-
ʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ, ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʤ ʩʝʢ-
ʪʦʨʝ (ʦʩʦʙʝʥʥʦ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ) ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʬʠʩʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ [2]. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 
ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʨʦʩʩʠʡʩʢʦʝ ʥʘʣʦʛʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪ-
ʨʘʩʣʠ ʙʳʣʦ ʥʘʮʝʣʝʥʦ ʣʠʰʴ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪ. ʕʢʦ-
ʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʨʠ ʵʪʦʤ ʫʭʦʜʠʣʘ ʧʘ ʚʪʦʨʦʡ ʧʣʘʥ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʩʪʘʣ 
ʩʣʦʞʠʚʰʠʡʩʷ ʢʨʘʡʥʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʥʘʣʦʛʦʚʳʡ ʢʣʠʤʘʪ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ 
ʦʪʨʘʩʣʠ ʠ ʧʦʚʳʰʝʥʠʶ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [3]. 

ʅʝʬʪʝʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʭʦʜʥʫʶ ʯʘʩʪʴ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʙʶʜʞʝʪʘ ʈʌ, ʘ ʩ ʜʨʫ-
ʛʦʡ ʩʪʦʨʦʥʳ ï ʚ ʩʚʷʟʠ ʩ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʮʝʥ ʥʘ ʥʝʬʪʴ ʠ ʦʙʱʝʡ ʚʥʝʰʥʝʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʵʪʦʡ ʦʪʨʘʩʣʠ 
ʪʨʝʙʫʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ. ʇɸʆ çɻʘʟʧʨʦʤè, ʩʪʘʙʠʣʴʥʦ ʧʦʚʳʰʘʝʪ ʚʳʨʫʯʢʫ ʦʪ ʨʝʘʣʠʟʘʮʠʠ, 
ʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ.  

ɼʣʷ ʦʮʝʥʢʠ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʇɸʆ çɻʘʟʧʨʦʤè ʧʨʠʤʝʥʠʤ ʤʝʪʦʜʠʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʦʛʦʚʦʡ 
ʥʘʛʨʫʟʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʆʙʱʘʷ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʇɸʆ çɻʘʟʧʨʦʤè, ʧʦ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ ʟʘ 2014-2016 ʛ.ʛ. ʦʪʨʘʞʝʥʘ 
ʚ ʪʘʙʣʠʮʝ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʆʙʤʧʜʧʛʙʸ ʦʙʜʩʬʠʣʙ ʈɹʇ çɼʙʠʨʩʧʥè 

ʇʦʢʘʟʘʪʝʣʴ 2014 ʛ. 2015 ʛ. 2016 ʛ. ɸʙʩʦʣʶʪʥʦʝ ʦʪ-
ʢʣʦʥʝʥʠʝ, 

Ñ, 2016 ʛ. ʦʪ 2014 
ʛ. 

ʆʙʱʘʷ ʩʫʤʤʘ ʥʘʣʦʛʦʚ, ʤʣʨʜ. 
ʨʫʙ 

996,9 1119,2 1300,1 303,2 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ, ʤʣʨʜ. 
ʨʫʙ 

5589,1 6073,3 6111,0 521,9 

ʅʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ, % 17,8 18,4 21,3 3,5 

 
ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʦʩʪ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ  ʥʘ 3,5%, ʥʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ. ʇʦʚʳʰʝʥʠʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʇɸʆ çɻʘʟʧʨʦʤè ʦʙʫ-
ʩʣʦʚʣʝʥʦ ʨʦʩʪʦʤ ʥʘʣʦʛʘ ʥʘ ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʇʨʠ ʵʪʦʤ ʧʣʘʥʠʨʫʝʪʩʷ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ 
ʜʘʥʥʦʛʦ ʥʘʣʦʛʘ. ɽʩʣʠ ʵʪʦ ʨʝʰʝʥʠʝ ʙʫʜʝʪ ʧʨʠʥʷʪʦ ï ʢʦʤʧʘʥʠʠ ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ  ʧʨʝʜʩʪʦʠʪ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʚ 1700 ʤʣʨʜ ʨʫʙ. (ʚ 2017 ʛʦʜʫ), ʘ ʚ 2018 ʠ 2019 ʛʦʜʘʭ - 1000 ʤʣʨʜ ʨʫʙ. 

ʇʨʝʜʩʪʘʚʠʤ ʜʠʥʘʤʠʢʫ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʨʠʩʫʥʢʝ 1. 
ʈʠʩʫʥʦʢ 1 ʦʪʨʘʞʘʝʪ  ʪʝʥʜʝʥʮʠʶ, ʢʦʪʦʨʫʶ ʩʣʦʞʥʦ ʥʘʟʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʳʡ ʨʦʩʪ ʥʘʣʦʛʦʚʳʭ ʦʪʯʠʩʣʝʥʠʡ ʥʘʨʘʚʥʝ ʩ ʚʳʨʫʯʢʦʡ, ʥʝ ʧʨʠʥʦʩʠʪ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʦʙʣʘ-
ʩʪʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ. 

ʅʘ ʫʚʝʣʠʯʝʥʠʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʦʙʲʷʚʣʝʥ ʤʦʨʘʪʦʨʠʡ ʜʦ 2018 ʛʦʜʘ, ʥʦ ʣʠʰʴ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝ-
ʩʳʨʴʝʚʦʛʦ ʙʠʟʥʝʩʘ. ɺ ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʢʪʦʨʝ  ʧʦʚʳʰʝʥʠʝ ʥʘʛʨʫʟʢʠ ʚ 2016 ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ  ʟʘ ʩʯʝʪ ʢʦʨ-
ʨʝʢʪʠʨʦʚʢʠ ʦʪʨʘʩʣʝʚʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʤʘʥʝʚʨʘ, ʧʨʠʯʝʤ ʵʪʦ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʢʘʢ ʚʨʝʤʝʥʥʘʷ ʤʝʨʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʦʙʦʩʥʦʚʘʥʥʘʷ ʧʨʠʙʳʣʴʶ ʵʢʩʧʦʨʪʝʨʦʚ ʦʪ ʜʝʚʘʣʴʚʘʮʠʠ ʨʫʙʣʷ [4]. 

ʕʢʩʧʝʨʪʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʌ ʧʨʝʜʣʦʞʠʣʠ ʚʚʝʩʪʠ ʥʘʣʦʛ ʥʘ ʜʦʭʦʜ ʦʪ ʧʨʦʜʘʞʠ ʥʝʬʪʠ ʜʣʷ 
ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ. ʈʘʟʤʝʨ ʥʘʣʦʛʘ ʩʦʩʪʘʚʠʪ 50% ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʧʦʣʫʯʝʥʥʦʛʦ ʜʦʭʦʜʘ ʧʦʩʣʝ ʚʳʯʝʪʘ 
ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺʝʜʦʤʩʪʚʦ ʧʨʝʜʣʦʞʠʣʦ ʚʚʝʩʪʠ ʤʘʢʩʠ-
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ʤʘʣʴʥʳʡ ʧʨʝʜʝʣ ʜʣʷ ʚʟʠʤʘʥʠʷ ʥʘʣʦʛʘ ʩ ʦʜʥʦʡ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʪʦʥʥʳ ʥʝʬʪʠ. ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ 
ʩʫʤʤʘ ʥʝ ʧʨʝʚʳʩʠʪ 9520 ʨʫʙ., ʘ ʥʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʥʘʣʦʛʦʚʳʝ ʦʪʩʨʦʯʢʠ ʜʦ ʧʦʣʥʦʛʦ 
ʚʩʪʫʧʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʠʣʫ [5]. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʣʦʞʠʣʦ ʩʦʢʨʘʪʠʪʴ  ʚʜʚʦʝ ʨʘʟʤʝʨ ʚʳʯʝʪʘ ʚ 
ʬʦʨʤʫʣʝ ʨʘʩʯʸʪʘ ʅɼʇʀ, ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ ʩʦʩʪʘʚʣʷʝʪ 15 ʜʦʣʣ. ʉʐɸ ʟʘ ʙʘʨʨʝʣʴ. ʇʦ ʧʨʦʛʥʦʟʥʳʤ ʧʦʜʩʯʝ-
ʪʘʤ, ʩʦʢʨʘʱʝʥʠʝ ʚʜʚʦʝ ʨʘʟʤʝʨʘ ʚʳʯʝʪʘ ʤʦʞʝʪ ʧʨʠʥʦʩʠʪʴ ʚ ʨʦʩʩʠʡʩʢʫʶ ʢʘʟʥʫ ʦʪ 650 ʤʣʨʜ ʨʫʙ. ʚ ʛʦʜ [5]. 

 

 
ʉʡʪ.1. ɽʡʦʙʥʡʣʙ ʦʙʤʧʜʧʛʧʢ ʦʙʜʩʬʠʣʡ ʈɹʇ çɼʙʠʨʩʧʥè 

 
ʂʦʵʬʬʠʮʠʝʥʪ ʅɼʇʀ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ï ʩʦʙʩʪʚʝʥʥʠʢʦʚ ɽʜʠʥʦʡ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʚ 2016 ʛ. 

ʫʞʝ ʚʳʰʝ ʥʘ 36,7% ʧʨʠ ʠʟʲʷʪʠʠ 170 ʤʣʨʜ ʨʘʟʨʳʚ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 58%. ɺʚʝʜʝʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʢʦʵʬ-
ʬʠʮʠʝʥʪʘ ʠʟʲʷʪʠʷ ʅɼʇʀ ʜʝʢʣʘʨʠʨʦʚʘʣʦʩʴ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʢʘʢ ʚʨʝʤʝʥʥʦʝ ʠʟʲʷʪʠʝ ʜʝʚʘʣʴʚʘʮʠʦʥʥʦʛʦ 
ʜʦʭʦʜʘ ʦʪ ʵʢʩʧʦʨʪʘ ʚ 2015 ʛ., ʥʦ ʚ 2016 ʛ. ʵʢʩʧʦʨʪʥʳʝ ʮʝʥʳ ʩʥʠʟʠʣʠʩʴ, ʘ ʚʥʫʪʨʝʥʥʠʝ ʮʝʥʳ ʥʘ ʛʘʟ ʠ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʥʝ ʙʳʣʠ ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥʳ. ʂʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʚʳʰʝʥʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠʜʝʪʩʷ ʯʝʨʝʟ 
ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʙʶʜʞʝʪʘ, ʩʥʠʞʝʥʠʝ ʠʥʚʝʩʪʧʨʦʛʨʘʤʤʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʠʤʩʪʚʦʚʘʥʠʷ. ʈʦʩʪ ʅɼʇʀ 
ʤʦʞʝʪ ʧʦʚʨʝʜʠʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ [6]. 

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪʴ ʢʦʥʲʶʥʢʪʫʨʫ ʨʳʥʢʘ ʠ ʧʦʚʣʠ-
ʷʪʴ ʥʘ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʚʳʭ ʧʨʦʝʢʪʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2016 ʛ. ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥ-
ʥʳʡ ʙʶʜʞʝʪ ʈʌ ʧʨʠʭʦʜʠʪʩʷ ʥʘ: ʥʝʬʪʝʛʘʟʦʚʳʝ ʜʦʭʦʜʳ ï 28,4%; ʥʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ï 
28%; ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ ʦʨʛʘʥʠʟʘʮʠʡ ï 17,8%. ʇʨʠ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʟʘ 3-ʡ 
ʢʚʘʨʪʘʣ 2015 ʠ 2016 ʛʛ. ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ. ɿʥʘʯʠʪʝʣʴ-
ʥʝʝ ʚʩʝʛʦ ʫʤʝʥʴʰʠʣʘʩʴ ʩʫʤʤʘ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʧʦ ʥʝʬʪʝʛʘʟʦʚʳʤ ʜʦʭʦʜʘʤ (-24,2%), ʯʪʦ ʥʝʛʘ-
ʪʠʚʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʜʦʭʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʚ ʮʝʣʦʤ ʟʘ 2016 ʛ. (-13,2%). ʊʘʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʜʘʥ-
ʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʢʨʠʟʠʩʦʤ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʮʝʥ ʥʘ 
ʥʝʬʪʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʧʦʠʩʢʫ ʨʝ-
ʟʝʨʚʦʚ ʩʥʠʞʝʥʠʷ ʩʫʤʤʳ ʫʧʣʘʯʠʚʘʝʤʳʭ ʥʘʣʦʛʦʚ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʇɸʆ çɻʘʟʧʨʦʤè ʩʤʦʛʣʦ ʚʳʜʝʣʠʪʴ ʥʝ-
ʦʙʭʦʜʠʤʳʝ ʬʠʥʘʥʩʳ ʥʘ ʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʣʠ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʦʩ-
ʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ  ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ  ʧʨʠʙʳʣʠ [7]. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
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Abstract: One of the main ways to increase sustainability and reliability of commercial banks to protect the 
interests of all counterparties (investors, creditors and depositors) is the creation of provisions to cover credit 
losses. ʈrovisions for compensation of probable credit losses,  can be attributed to special reserves, the need 
of this is caused by the presence of risk in loan operations in bank's activities 
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ʅʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʚʠʟʠʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʠ ʛʘʨʘʥʪʦʤ ʨʘʟʚʠʪʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʝʷʪʝʣʴʥʦʩʪʴ ɹɺʋ ʥʝ ʠʩʢʣʶʯʝʥʠʝ ʠ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ  ʩʦʟʜʘʥʠʷ 
ʧʨʦʚʠʟʠʠ  ʷʚʣʷʝʪʩʷ  ʦʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʚʩʝʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʯʝʪʣʠʚʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʬʠʥʘʥʩʦʚʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʚ ʥʝʡ (ʥʝ 
ʪʦʣʴʢʦ ʢʘʢ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʦ ʠ ʥʝʤʘʣʦʚʘʞʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ), ʧʨʠʩʫʪʩʪʚʠʝ  
ʚʳʩʦʢʦʨʠʩʢʦʚʳʭ ʦʧʝʨʘʮʠʡ ʚʳʟʳʚʘʝʪ ʢʘʢ ʨʘʟ ʩʦʙʣʶʜʝʥʠʷ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʩʦʟʜʘʥʠʷ ʧʨʦʚʠʟʠʡ ʚ ɹɺʋ. 

ʇʨʝʟʠʜʝʥʪʦʤ ʈʂ ʚ ʩʚʦʝʤ ʧʦʩʣʘʥʠʠ  çʉʪʨʘʪʝʛʠʷ ʂʘʟʘʭʩʪʘʥȤ2050è: ʅʦʚʳʡ ʧʦʣʠʪʠʯʝʩʢʠʡ ʢʫʨʩ çʢʫʨʩ 
ʩʦʩʪʦʷʚʰʝʛʦʩʷ ʛʦʩʫʜʘʨʩʪʚʘè ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʙʘʥʢʘʤ ʩʣʝʜʫʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʝ 
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ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ ʦʪʚʝʯʘʪʴ ʧʦʪʨʝʙʥʦʩʪʷʤ  ʨʝʘʣʴʥʦʛʦ  ʩʝʢʪʦʨʘ  ʵʢʦʥʦʤʠʢʠ  
ʜʦʩʪʘʪʦʯʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʢʨʝʜʠʪʦʚʘʥʠʷ.  ʅʝ ʩʤʷʛʯʘʷ  ʧʨʠ ʵʪʦʤ, ʢʦʥʪʨʦʣʴ ʥʘʜ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʦʡ, 
ʥʝʦʙʭʦʜʠʤʦ ʦʯʠʩʪʠʪʴ ʙʘʥʢʠ ʦʪ ʧʨʦʙʣʝʤʥʳʭ  ʟʘʡʤʦʚ  ʠ  ʧʦ ʢʦʥʢʨʝʪʥʝʝ ʟʘʥʠʤʘʪʴʩʷ  ʧʨʦʙʣʝʤʘʤʠ  
ʬʦʥʜʠʨʦʚʘʥʠʷ [1].   

ʇʝʯʘʣʴʥʳʝ ʠʪʦʛʠ ʤʠʨʦʚʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ, ʚʩʝʤ ʠʟʚʝʩʪʥʦ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ  ʢ  
ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ  ʜʦʚʝʨʠʷ ʢʣʠʝʥʪʦʚ ʙʘʥʢʘʤ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 
ʧʦʪʨʝʙʦʚʘʣʩʷ ʨʷʜ ʣʝʪ, ʦʜʥʘʢʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʦ ʦʪʜʝʣʴʥʳʤ ʜʘʥʥʳʤ, ʧʦʢʘʟʳʚʘʶʱʠʤ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ 
ʩʝʢʪʦʨʘ ʬʠʥʘʥʩʦʚ,  ʂʘʟʘʭʩʪʘʥ ʦʪʩʪʘʝʪ ʦʪ  ʚʝʜʫʱʠʭ ʩʪʨʘʥ. 

ʅʘ 1 ʷʥʚʘʨʷ 2017 ʛʦʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ,  ʫʜʝʣʴʥʳʡ ʚʝʩ ʘʢʪʠʚʦʚ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ɺɺʇ 
ʩʦʩʪʘʚʣʷʝʪ 57,6%,  ʧʦʨʪʬʝʣʷ ʢʨʝʜʠʪʦʚ - 35,0%, ʯʪʦ ʟʥʘʯʠʤʦ ʥʠʞʝ ʩʭʦʞʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʜʦʩʪʠʛʥʫʪʳʭ 
ʜʨʫʛʠʤʠ ʥʝ ʪʦʣʴʢʦ  ʨʘʟʚʠʪʳʭ, ʥʦ ʠ ʩ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ. ʍʦʪʷ  ʦʪʥʦʰʝʥʠʝ ʚʘʣʦʚʦʛʦ ʩʙʝʨʝʞʝʥʠʷ  
ʂʘʟʘʭʩʪʘʥʘ ʢ ɺɺʇ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʚ ʤʠʨʝ,  ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʙʝʨʝʞʝʥʠʡ 
(ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʪʥʦʰʝʥʠʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ ʢ ɺɺʇ), ʢ ʩʦʞʘʣʝʥʠʶ, ʦʩʪʘʝʪʩʷ ʥʝʚʳʩʦʢʠʤ, 
ʧʨʠʙʣʠʞʘʷʩʴ ʢ  ʜʘʥʥʳʤ ʩʪʨʘʥ, ʠʤʝʶʱʠʭ ʜʝʬʠʮʠʪ ʚʥʫʪʨʝʥʥʠʭ ʩʙʝʨʝʞʝʥʠʡ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʙʘʥʢʘ, ʢʘʢ ʢʣʶʯʝʚʦʛʦ  
ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʩʨʝʜʥʠʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʠʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ. 

ʆʩʥʦʚʥʳʡ ʠʥʪʝʨʝʩ ʚ ɼʂʇ ʅɹ ʈʂ ʥʘ 2018 ʛʦʜ ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ  ʠ  
ʛʣʦʙʘʣʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɹɺʋ ʢʘʢ ʥʦʚʦʛʦ ʚʠʪʢʘ ʧʦʥʠʤʘʥʠʝ ʩʫʱʥʦʩʪʠ ʨʠʩʢʦʚ [2]. ɼʘʥʥʦʝ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ  ʫ ɹɺʋ ʠʤʝʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ  ʤʝʭʘʥʠʟʤʳ ʠ ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ  
ʨʠʩʢʘʤʠ, ʦʪʚʝʯʘʶʱʠʤ  ʘʜʝʢʚʘʪʥʳʤ, ʥʦʚʳʤ,  ʪʨʝʙʦʚʘʥʠʷʤ, ʚ ʪ.ʯ. ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʧʨʦʚʠʟʠʡ ʥʘ ʧʦʢʨʳʪʠʷ 
ʢʨʝʜʠʪʥʳʭ ʧʦʪʝʨʴ.  

ʅʠ ʦʜʠʥ ʙʘʥʢ ʥʝ ʫʚʝʨʝʥ ʥʘ 100% ʦʪ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʧʦʪʝʨʴ, ʧʦʵʪʦʤʫ ʦʥ  ʦʙʷʟʘʥ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ  ʢ ʚʦʧʨʦʩʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʚʠʟʠʡ.  

ʉʦʭʨʘʥʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ  ʪʨʝʙʫʝʪ ʦʪ  ɹɺʋ  ʬʦʨʤʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝʟʝʨʚʳ, 
ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʟʘʢʨʳʪʠʷ  ʚʝʨʦʷʪʥʳʭ ʧʦʪʝʨʴ, ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ  ʢʦʪʦʨʳʭ  
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʅɹ ʈʂ  ʠ  ʅʇɸ ʈʂ. 

ʇʨʝʜʳʜʫʱʠʡ ʢʨʠʟʠʩ ʥʘʛʣʷʜʥʦ  ʧʦʢʘʟʘʣ,  ʧʦʪʝʨʶ ʜʦʚʝʨʠʷ ʢʣʠʝʥʪʦʚ ʢ ʦʪʯʝʪʥʦʩʪʠ ʙʘʥʢʦʚ ʧʦʚʣʠʷʣʦ 
ʠʟʙʳʪʦʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ ʚʝʜʝʥʠʷ ʫʯʝʪʘ. ʕʪʦ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʠʚʥʳʝ 
ʧʨʠʯʠʥʳ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʠʚʝʣʠ ʢ ʧʝʨʝʩʤʦʪʨʫ ʧʦʨʷʜʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʚʠʟʠʡ. 

ʄʥʦʛʦʣʝʪʥʷʷ ʨʘʙʦʪʘ ʉʦʚʝʪʘ ʧʦ ʄʉʌʆ ʥʘʜ ʠʟʤʝʥʝʥʠʷʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 
ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ  ʧʨʘʚʠʣ  ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʧʫʩʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʤ ʧʦ  ʯʘʩʪʷʤ. ʆʙʲʝʜʠʥʷʷ ʠʭ 
ʜʘʥʥʳʡ ʦʨʛʘʥ,  ʨʘʟʨʘʙʦʪʘʣ   ʄʉʌʆ 9 çʌʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳè,  ʢʦʪʦʨʳʡ  ʚʚʝʜʝʥ ʚ ʧʨʘʢʪʠʢʫ ɹɺʋ ʩ  
01.01.18 ʛ. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ɹɺʋ, ʪʘʢ ʢʘʢ  ʢʨʝʜʠʪʥʳʝ ʧʦʪʝʨʠ ʧʦ 
ʦʙʝʩʮʝʥʝʥʠʶ  ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʫʨʦʚʝʥʴ  ʙʘʥʢʦʚʩʢʦʡ ʧʨʠʙʳʣʠ.  

ʄʉʌʆ  (IFRS) 9 ʚʚʝʜʝʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʦʡ ʧʦʜʭʦʜ ʢ  ʬʦʨʤʠʨʦʚʘʥʠʶ  ʧʨʦʚʠʟʠʡ (ʨʝʟʝʨʚʦʚ) ʥʘ 
ʦʙʝʩʮʝʥʝʥʠʷ ʘʢʪʠʚʦʚ,  ʩʦʟʜʘʚʘʝʤʳʝ ʥʘ ʦʞʠʜʘʝʤʳʝ ʢʨʝʜʠʪʥʳʝ ʧʦʪʝʨʠ (ECL), ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ 
ʧʨʠʤʝʥʷʝʤʦʡ ʨʘʥʝʝ ʤʦʜʝʣʠ ʧʦʥʝʩʝʥʥʳʭ ʧʦʪʝʨʴ  (ʄʉʌʆ (IAS) 39) [3,4].  

ʆʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʜʘʯʝʡ ʟʘʡʤʦʚ, ʧʦ ʩʫʪʠ,  ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʘʢʪʠʚʥʳʭ 
ʦʧʝʨʘʮʠʡ ɹɺʋ, ʧʨʠʥʦʩʷʱʠʝ ʩʚʳʰʝ 50% ʜʦʭʦʜʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʠʤʠ. 

ɸʥʘʣʠʟ ʘʢʪʠʚʦʚ ɹɺʋ ʟʘ 2017 ʛ. ʚʳʷʚʠʣ ʩʥʠʞʝʥʠʝ ʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʝʨʠʦʜʦʤ ʥʘ 
1398,9 ʤʣʨʜ.ʪʛ. (5,5%) ʠ ʩʦʩʪʘʚʣʷʣʠ 24 157,9 ʤʣʨʜ.ʪʛ.(ʨʠʩʫʥʦʢ 1). 

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʨʠʩʫʥʢʘ, ʢʨʝʜʠʪʥʳʡ ʧʦʨʪʬʝʣʴ ɹɺʋ  ʚ  2017 ʛ.  ʩʦʩʪʘʚʠʣ 13 590,5  
ʤʣʨʜ. ʪʝʥʛʝ, ʧʦʥʠʞʝʥʠʝ  ʩ ʥʘʯʘʣʦʤ ʛʦʜʘ 1920,3 ʤʣʨʜ. ʪʝʥʛʝ. ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ  ʥʝʭʚʘʪʢʘ 
ʦʙʲʝʤʘ ʬʦʥʜʠʨʦʚʘʥʠʷ ɹɺʋ ʠ  ʧʦʥʠʞʝʥʠʷ  ʩʧʨʦʩʘ ʥʘ ʟʘʡʤʳ ʚ ʩʚʷʟʠ ʩ ʫʞʝʩʪʦʯʝʥʠʝʤ ʫʩʣʦʚʠʡ 
ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʝʤ  ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠʢʦʚ.         

ɻʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ  ʥʝʭʚʘʪʢʘ ʦʙʲʝʤʘ ʬʦʥʜʠʨʦʚʘʥʠʷ ɹɺʋ ʠ  ʧʦʥʠʞʝʥʠʷ  ʩʧʨʦʩʘ ʥʘ ʟʘʡʤʳ 
ʚ ʩʚʷʟʠ ʩ ʫʞʝʩʪʦʯʝʥʠʝʤ ʫʩʣʦʚʠʡ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʝʤ  ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠʢʦʚ.         

ɺ 2017 ʛʦʜ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʦʙʲʝʤʘ ʥʝ ʨʘʙʦʪʘʶʱʠʭ ʢʨʝʜʠʪʦʚ (ʩ 
ʧʨʦʩʨʦʯʢʦʡ > 90 ʜʥ.) (ʨʠʩʫʥʦʢ 2). 
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ʉʡʪ.1. ɹʣʫʡʛʴ ʡ ʨʧʩʫʭʞʤʵ ʣʩʞʝʡʫʧʛ (ʧʪʦʧʛʦʧʢ ʝʧʤʜ) ɺɻʌ ʉʃ ʠʙ 2015-2017 ʜʜ.  

ʇʨʠʤʝʯʘʥʠʝ - ʩʦʩʪʘʚʣʝʥʦ  ʥʘ ʦʩʥʦʚʘʥʠʠ  ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘ [5] 
 

 
ʉʡʪ.2. ʈʩʧʛʡʠʡʡ ʛ ɺɻʌ ʉʃ  ʠʙ 2014-2016 ʜʜ.  

ʇʨʠʤʝʯʘʥʠʝ - ʩʦʩʪʘʚʣʝʥʦ  ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘ [5] 
 
ʇʨʦʚʠʟʠʠ ʧʦ ʩʩʫʜʥʦʤʫ ʧʦʨʪʬʝʣʶ ɹɺʋ ʟʘ ʦʪʯʝʪʥʳʡ ʛʦʜ ʩʣʦʞʠʣʠʩʴ ʚ ʨʘʟʤʝʨʝ 2 126,4 ʤʣʨʜ.ʪʝʥʛʝ 

ʠʣʠ 15,6% ʦʪ ʩʩʫʜʥʦʛʦ ʧʦʨʪʬʝʣʷ (ʥʘ ʥʘʯʘʣʦ 2017 ʛʦʜʘ ï 1 642,9 ʤʣʨʜ.ʪʝʥʛʝ ʠʣʠ 10,6% ʦʪ ʩʩʫʜʥʦʛʦ 
ʧʦʨʪʬʝʣʷ). 

ɼʝʷʪʝʣʴʥʦʩʪʴ ɹɺʋ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ  ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʚʠʜʘʤʠ ʨʠʩʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ.  

ʇʨʠʩʫʪʩʪʚʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʧʦʛʘʰʝʥʠʷ ʚʳʜʘʥʥʳʭ ʟʘʡʤʦʚ, ʪ.ʝ. ʢʨʝʜʠʪʥʳʡ ʨʠʩʢ, ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɹɺʋ. 

ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʧʨʦʩʨʦʯʝʥʥʦʡ ʩʩʫʜʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʩʦ ʩʨʦʢʦʤ > 90 ʜʥ. 
(ʥʝʨʘʙʦʪʘʶʱʠʭ ʟʘʡʤʦʚ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ  ʦʩʥʦʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʷʭ ʨʦʩʪʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʘʥʢʦʚʩʢʦʛʦ 
ʩʝʢʪʦʨʘ ʠ  ʫʤʝʥʴʰʘʝʪ ʧʨʠʙʳʣʴʥʦʩʪʴ  ɹɺʋ ʠ  ʩʧʦʩʦʙʥʦʩʪʴ ʠʭ ʩʦʟʜʘʚʘʪʴ ʢʘʧʠʪʘʣ ʟʘ ʩʯʝʪ ʯʠʩʪʦʛʦ ʜʦʭʦʜʘ, 
ʘ ʪʘʢʞʝ ʪʦʨʤʦʟʠʪ ʠʭ  ʢʨʝʜʠʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʇʨʠ ʵʪʦʤ, ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʯʠʩʪʢʫ ʦʪʯʝʪʘ ʦ ʬʠʥʘʥʩʦʚʦʤ ʧʦʣʦʞʝʥʠʠ 
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ʇʨʦʚʠʟʠʠ ʧʦ ʩʩʫʜʥʦʤʫ ʧʦʨʪʬʝʣʶ 
ʅʝʨʘʙʦʪʘʶʱʠʝ ʟʘʡʤʳ (ʩ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ ʩʚʳʰʝ 90 ʜʥʝʡ)
ʇʨʦʚʠʟʠʠ, ʚ % ʦʪ ʩʩʫʜʥʦʛʦ ʧʦʨʪʬʝʣʷ 
ʅʝʨʘʙʦʪʘʶʱʠʝ ʟʘʡʤʳ ʚ % ʦʪ ʩʩʫʜʥʦʛʦ ʧʦʨʬʝʣʷ
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(ʙʘʣʘʥʩʦʚ) ʦʪ ʪʘʢʠʭ (ʥʝʨʘʙʦʪʘʶʱʠʭ) ʘʢʪʠʚʦʚ  ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ  ʧʦʜʭʦʜʘ, ʛʜʝ ʙʫʜʫʪ 
ʫʯʘʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ɹɺʋ, ʥʦ ʠ ʯʘʩʪʥʳʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʧʦ ʠʭ ʫʧʨʘʚʣʝʥʠʶ 

ʅʝʨʘʙʦʪʘʶʱʠʝ ʟʘʡʤʳ,  ʥʘ ʩʝʛʦʜʥʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʚʦʧʨʦʩʦʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 
ɹʘʥʢʘ. ʇʦʵʪʦʤʫ ʚ  ʢʘʯʝʩʪʚʝ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ, 
ʩʦʛʣʘʩʥʦ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ ʈʂ ʜʦ 2030 ʛ. ʅɹ ʈʂ ʩʯʠʪʘʝʪ ʨʝʰʝʥʠʝ ʠʤʝʶʱʠʭʩʷ 
ʧʨʦʙʣʝʤ  ʩ ʥʝʨʘʙʦʪʘʶʱʠʤʠ ʟʘʡʤʘʤʠ. 

ʉʦʢʨʘʱʝʥʠʝ ʧʨʦʩʨʦʯʝʥʥʦʡ ʢʨʝʜʠʪʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ɹɺʋ, ʨʦʩʪ ʥʘʜʝʞʥʦʩʪʠ ʙʘʥʢʦʚ ʠ ʥʝʜʦʧʫʱʝʥʠʝ ʠʭ ʙʘʥʢʨʦʪʩʪʚʘ ʜʘʚʥʦ ʫʞʝ ʩʪʘʣʦ ʢʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ 
ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚʦ ʚʩʝʤ ʤʠʨʝ.  

ʂʦʥʝʯʥʦ, ʥʠ ʦʜʠʥ ʩʪʘʥʜʘʨʪ ʥʝ ʷʚʣʷʝʪʩʷ ʙʝʟʫʢʦʨʠʟʥʝʥʥʳʤ. ʇʨʦ ʤʦʜʝʣʴ ʧʦʥʝʩʝʥʥʳʭ ʧʦʪʝʨʴ  ʄʉʌʆ 39 
(ʧʨʠʤʝʥʝʥʥʳʭ  ʚ ʫʩʣʦʚʠʷʭ ʬʠʥʘʥʩʦʚʦʛʦ ʢʨʠʟʠʩʘ) ʚʩʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʳʩʢʘʟʳʚʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʯʪʦ 
ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʜʦʣʛʦ ʜʝʨʞʘʣ ʚʩʝ ʜʘʥʥʳʝ ʚ ʩʝʢʨʝʪʝ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. 

ʄʉʌʆ (IFRS) 9  ʟʥʘʯʠʤʦ ʦʢʘʞʝʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʦʪʯʝʪʥʦʩʪʠ ʙʘʥʢʘ, ʥʦ ʪʘʢʞʝ 
ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʥʦʡ ʨʘʙʦʪʳ ʠ ʧʨʠʥʷʪʠʷ  ʢʨʝʜʠʪʥʳʭ  ʨʝʰʝʥʠʡ. ʊʝʧʝʨʴ ʙʘʥʢʠ 
ʩʥʠʤʫʪ ʧʝʨʝʟʘʛʨʫʟʢʫ ʚ ʩʚʦʠʭ ʦʪʯʝʪʥʦʩʪʷʭ, ʢʘʩʘʶʱʠʝʩʷ ʚʦʧʨʦʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʟʘʡʤʘʤʠ ʠ 
ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʨʠʩʢʘʤʠ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʠʟʤʝʨʝʥʠʷ ʘʢʪʠʚʦʚ (ʟʘʡʤʦʚ) ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʢʘʢʘʷ ʤʦʜʝʣʴ 
ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ ʧʨʠʤʝʥʷʝʪʩʷ, ʘ ʧʨʠ ʨʘʩʯʝʪʝ ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʨʝʜʠʪʥʳʤ ʨʠʩʢʦʤ  
ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʞʠʜʘʝʤʳʝ ʢʨʝʜʠʪʥʳʝ ʧʦʪʝʨʠ.  

ʄʉʌʆ 9 ʦʢʘʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ  ʚʣʠʷʥʠʝ  ʥʘ  ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʝʪʩʷ  ʚ 
ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʨʷʜʢʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʧʨʠʟʥʘʥʠʠ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ  ʦʮʝʥʢʠ  ʠʭ 
ʦʙʝʩʮʝʥʝʥʠʷ. ʇʦ ʤʥʝʥʠʶ, ʧʨʝʜʩʝʜʘʪʝʣʷ IASB ʍ.ʍʫʛʝʨʚʦʨʩʪʘ,  ʜʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʩʦʜʝʡʩʪʚʫʝʪ 
ʫʢʨʝʧʣʝʥʠʶ ʜʦʚʝʨʠʝ  ʠʥʚʝʩʪʦʨʦʚ  ʠ  ʜʨʫʛʠʭ ʢʦʥʪʨʘʛʝʥʪʦʚ ʢ  ʦʪʯʝʪʥʦʩʪʷʤ  ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ  ʠ  ʚ 
ʮʝʣʦʤ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʝ ʩʪʨʘʥʳ  [6]. 

ɺ   ʢʨʠʟʠʩʥʳʭ  ʫʩʣʦʚʠʷʭ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʩʦʟʜʘʥʠʷ 
ʧʨʦʚʠʟʠʡ ʥʘ ʚʝʨʦʷʪʥʳʝ ʧʦʪʝʨʠ ʧʦ ʟʘʡʤʘʤ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʇʨʦʚʠʟʠʠ ʜʦʣʞʥʳ 
ʚʦʟʤʝʱʘʪʴ ʧʦʥʝʩʝʥʥʳʝ ʧʦʪʝʨʠ ʧʦ ʥʝʚʦʟʚʨʘʱʝʥʥʳʤ ʟʘʡʤʘʤ, ʪ.ʝ. ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʨʝʜʠʪʥʳʝ  ʨʠʩʢʠ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʬʘʢʫʣʴʪʝʪʘ ICAEW ʧʦ ʬʠʥʘʥʩʦʚʳʤ ʫʩʣʫʛʘʤ ʀʵʥʘ ʂʦʫʢ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʦʚʳʡ 
ʩʪʘʥʜʘʨʪ ʫʯʝʪʘ ʥʘʨʷʜʫ ʩ ʞʝʩʪʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ  ʨʝʛʫʣʷʪʦʨʦʚ ʢ ʘʜʝʢʚʘʪʥʦʩʪʠ ʢʘʧʠʪʘʣʘ ʟʘʩʪʘʚʷʪ ʙʘʥʢʠ 
ʩʪʨʝʤʠʪʴʩʷ ʧʨʠʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʝ ʢʘʧʠʪʘʣ  ʥʘ ʪʝ ʞʝ ʨʠʩʢʠ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ  
ʩʧʦʩʦʙʩʪʚʫʝʪ ʢ ʩʦʙʣʶʜʝʥʠʶ ʧʨʠʥʮʠʧʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʢ ʨʦʩʪʫ ʠʭ ʠʟʜʝʨʞʝʢ [7].  

ʄʦʜʝʣʴ ʦʞʠʜʘʝʤʳʭ ʢʨʝʜʠʪʥʳʭ ʧʦʪʝʨʴ ʦʢʘʞʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʤʝʨ ʩʦʟʜʘʚʘʝʤʳʭ 
ʧʨʦʚʠʟʠʡ. ʊʘʢ ʢʘʢ ʜʘʥʥʘʷ ʤʦʜʝʣʴ, ʦʢʘʟʳʚʘʷ  ʥʝʤʘʣʦʚʘʞʥʳʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ  ʚʣʠʷʥʠʷ, 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʘʟʤʝʨ ʧʨʦʚʠʟʠʡ ʙʫʜʝʪ ʟʥʘʯʠʤʦ ʟʘʚʠʩʝʪʴ ʦʪ ʩʦʩʪʦʷʥʠʷ ʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 
ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. 
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ʂʘʙʘʨʜʠʥʦ- ɹʘʣʢʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ʉʦʨʩʠʥʛ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʣʶ-
ʙʦʛʦ ʚʠʜʘ ʧʨʦʙʣʝʤ ʠ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʢʘʢ ʧʝʨʝʜ ʙʠʟʥʝʩʦʤ, ʪʘʢ ʠ ʧʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʦʙʱʝʩʪʚʦʤ ʚ ʮʝ-
ʣʦʤ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʵʚʦʣʶʮʠʷ ʤʦʜʝʣʝʡ ʩʦʨʩʠʥʛʘ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʦʙʱʝ-
ʩʪʚʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʦʨʩʠʥʛ, ʩʝʣʬʩʦʨʩʠʥʛ, ʠʥʩʦʨʩʠʥʛ, ʘʫʪʩʦʨʩʠʥʛ, ʢʨʘʫʜʩʦʨʩʠʥʛ, ʥʦʦʩʦʨʩʠʥʛ, ʙʠʟʥʝʩ- 
ʧʨʦʮʝʩʩ, ʵʢʩʧʝʨʪʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. 
 

SOURCING TOOLS: STATUS AND PROSPECTS 
 

Mustafaeva Zemfira Ammaevna, 
Malkarova Zulfiya Arsenovna 

 
Abstract: Sourcing is now actively developing as a technology to solve any kind of problems and challenges 
facing both business and the state and society as a whole. The article describes the evolution of sourcing 
models and their application in accordance with the development of society. 
Keywords: Sourcing, self-sourcing, insourcing, outsourcing, crowdsourcing, noosourcing, buisness process, 
expert community. 

 
ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʪʨʝʤʠʪ-

ʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʩʝʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɺʳʩʰʠʡ ʤʝʥʝʜʞʤʝʥʪ ʩʝʛʦʜʥʷ ʥʘʮʝʣʝʥ ʥʘ ʧʦʠʩʢ, 
ʩʦʟʜʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʬʦʨʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ.  

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʬʦʨʤ ʩʪʘʥʦʚʠʪʩʷ ʩʦʨʩʠʥʛ. ɺ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʝʟʝʥʪʘʮʠʷʭ, ʚʳʩʪʫʧʣʝʥʠʷʭ ʙʠʟ-
ʥʝʩʤʝʥʦʚ, ʛʘʟʝʪʥʳʭ ʩʪʘʪʴʷʭ ʠ ʧʦʧʫʣʷʨʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʝ ʯʘʱʝ ʛʦʚʦʨʷʪ ʦ ʩʦʨʩʠʥʛʝ ʠ ʝʛʦ ʤʦʜʝʣʷʭ. ʉʦʨ-
ʩʠʥʛ- ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʤʝʥʝʜʞʤʝʥʪʘ, ʧʦʚʳʰʘʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪ  ʪʨʘʥʩʬʦʨʤʘʮʠʠ 
ʯʘʩʪʠ ʙʠʟʥʝʩ- ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤʠ ʘʢʪʠʚʦʚ. 

ʀʩʪʦʢʠ ʞʝ ʩʦʨʩʠʥʛ ʙʝʨʸʪ ʩ ʵʧʦʭʠ ʨʝʤʸʩʝʣ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 
ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ. ʉʦʩʨʝʜʦʪʦʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʜʥʠʭ ʨʫʢʘʭ ʜʘʸʪ ʥʘʟʚʘʥʠʝ ʧʝʨʚʦʡ ʤʦʜʝʣʠ 
ʩʦʨʩʠʥʛʘ- ʩʝʣʬʩʦʨʩʠʥʛ. ʀʥʜʫʩʪʨʠʘʣʴʥʘʷ ʵʧʦʭʘ ʧʨʠʚʝʣʘ ʢ ʨʘʟʜʝʣʝʥʠʶ ʪʨʫʜʘ ʠ ʧʦʷʚʣʝʥʠʶ ʠʥʩʦʨʩʠʥʛʘ. 
ʀʥʩʦʨʩʠʥʛ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʤʝʥʝʜʞʤʝʥʪʘ, ʧʦʚʳʰʘʶʱʠʡ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʟʘ 
ʩʯʝʪ ʧʝʨʝʜʘʯʠ ʯʘʩʪʠ ʬʫʥʢʮʠʡ ʠʣʠ ʙʠʟʥʝʩ- ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʜʝʣʝʥʥʦʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ 
ʚʥʫʪʨʠ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ. ʇʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʘʷ ʵʧʦʭʘ ʦʟʥʘʤʝʥʦʚʘʣʘ ʩʦʙʦʡ ʠʜʝʦʣʦʛʠʶ, ʚ ʢʦʪʦʨʦʡ ʦʩʥʦʚʦʡ 
ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʶʪʩʷ ʫʩʣʫʛʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 
ʟʘʨʦʞʜʘʝʪʩʷ ʘʫʪʩʦʨʩʠʥʛ- ʠʥʩʪʨʫʤʝʥʪ ʤʝʥʝʜʞʤʝʥʪʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʧʝʨʝʜʘʯʫ ʯʘʩʪʠ ʙʠʟʥʝʩ- ʧʨʦʮʝʩ-
ʩʦʚ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʨʫʛʦʡ ʢʦʤʧʘʥʠʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʡʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ 
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ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʢʦʥʪʨʘʢʪʘ [3]. 
ɸʫʪʩʦʨʩʠʥʛ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ çʬʝʥʦʤʝʥʦʤ XX ʚ.è, ʘ ʪʘʢʞʝ çʚʝʣʠʯʘʡʰʠʤ ʦʪʢʨʳʪʠʝʤ ʙʠʟʥʝʩʘ ʧʦ-

ʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡè, ʪʘʢ ʢʘʢ ʣʠʰʴ ʩ ʢʦʥʮʘ 80-ʭ ʛʛ. XX ʚ. ʵʪʦ ʧʦʥʷʪʠʝ ʚʦʰʣʦ ʚ ʧʨʘʢʪʠʢʫ ʙʠʟʥʝʩʘ ʠ ʧʦ-
ʣʫʯʠʣʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʘʤʘ ʠʜʝʷ ʧʨʠʚʣʝʯʝʥʠʷ ʨʝʩʫʨʩʦʚ ʩʧʝ-
ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʬʠʨʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʘʜʘʯ ʦʪʥʶʜʴ ʥʝ ʷʚ-
ʣʷʝʪʩʷ ʥʦʚʦʡ. ʕʪʘ ʠʜʝʷ ʠ ʤʝʭʘʥʠʟʤ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʠʟʚʝʩʪʥʳ ʩ ʪʝʭ ʩʘʤʳʭ ʧʦʨ ʢʘʢ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦ-
ʨʠʠ, ʘ ʟʘʪʝʤ ʠ ʚ ʥʘʫʯʥʦʤ ʤʝʥʝʜʞʤʝʥʪʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʥʷʪʠʷ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ, ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ 
ʢʦʦʧʝʨʘʮʠʠ. ʊʝʨʤʠʥ çoutsourcingè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣ ʚʚʝʜʝʥ ʚ 1989 ʛ., 
ʢʦʛʜʘ ʢʦʤʧʘʥʠʷ Eastman Kodak ʥʘʥʷʣʘ ʩʪʦʨʦʥʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ, ʟʘʧʫʩʢʘ ʠ ʩʦʧʨʦʚʦʞ-
ʜʝʥʠʷ ʩʚʦʠʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʩʪʦʢʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʘʫʪʩʦʨʩʠʥʛʘ ʢʘʢ ʤʝʪʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʠ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦ-
ʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʠʦʜʫ çʚʝʣʠʢʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷè ʜʚʫʭ ʚʝʣʠʢʠʭ ʤʝ-
ʥʝʜʞʝʨʦʚ- ɸʣʴʬʨʝʜʘ ʉʣʦʫʥʘ ʤʣ. ʠ ɻʝʥʨʠ ʌʦʨʜʘ ʠ ʚʦʟʛʣʘʚʣʷʝʤʳʭ ʠʤʠ ʛʠʛʘʥʪʦʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦ-
ʤʳʰʣʝʥʥʦʩʪʠ- ʢʦʤʧʘʥʠʡ General Motors ʠ Ford. ʆʧʳʪ ʙʦʨʴʙʳ ʣʠʜʝʨʦʚ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʫʩʣʦʚʠ-
ʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʢʦʤʧʘʥʠʷ ʥʝ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʡ ʠ ʦʧʠʨʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʩʦʙ-
ʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʫʜʦʙʥʦ ʧʝʨʝʜʘʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʨʷʜ ʙʠʟ-
ʥʝʩ- ʧʨʦʮʝʩʩʦʚ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʤʧʘʥʠʡ ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʨʫʛ ʧʝʨʝʜʘʚʘʝʤʳʭ ʥʘ 
ʘʫʪʩʦʨʩʠʥʛ ʧʨʦʮʝʩʩʦʚ, ʧʦʷʚʠʣʘʩʴ ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʜʣʷ ʘʫʪʩʦʨʩʠʥʛʘ ʪʝʦʨʠʡ- ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝ-
ʩʪʚʘ. ɺ 1985 ʛʦʜʫ ʄʘʡʢʣ ʇʦʨʪʝʨ ʧʨʝʜʣʦʞʠʣ ʢʦʥʮʝʧʮʠʶ, ʫʪʚʝʨʞʜʘʶʱʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ 
ʫʜʝʨʞʘʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. ʄʝʥʝʜʞʤʝʥʪ ʬʠʨʤʳ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʜʦʣʞʝʥ ʩʦ-
ʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʝʛʦ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʪʦʣʴ-
ʢʦ ʥʘ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʘ ʚʩʶ ʦʩʪʘʣʴʥʫʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʥ-
ʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʬʠʨʤʘ ʤʦʞʝʪ ʧʝʨʝʜʘʪʴ ʩʪʦʨʦʥʥʠʤ ʢʦʤʧʘʥʠʷʤ, ʯʪʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʫʪʴ ʘʫʪ-
ʩʦʨʩʠʥʛʘ [5]. 

ʋʞʝ ʚ 1997 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ ɸʤʝʨʠʢʘʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʤʝʥʝʜʞʤʝʥʪʘ (American Management As-
sociation) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʧʝʨʝʜʘʣʠ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʭʦʪʷ ʙʳ 
ʦʜʠʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ [4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʫʪʩʦʨʩʠʥʛ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʜʫʢʪ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ 
ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʪʝʥʜʝʥʮʠʷʤ ʤʦʥʦʧʦʣʠʟʘʮʠʠ. ʂʘʢ ʠʥʩʪʨʫʤʝʥʪ ʤʝʥʝʜʞʤʝʥʪʘ ʦʥ 
ʧʨʠʚʣʝʢʘʝʪ ʢ ʩʝʙʝ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʝʞʝʛʦʜʥʦʤʫ ʦʧʨʦʩʫ ʪʦʧ- ʤʝʥʝʜʞʝʨʦʚ ʟʘ-
ʨʫʙʝʞʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʡ ʢʦʤʧʘʥʠʡ, ʧʨʦʚʦʜʠʤʦʤʫ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ PWC, ʚ 2014 ʛʦʜʫ 
ʪʦʣʴʢʦ 11% ʦʧʨʦʰʝʥʥʳʭ ʠʟ ʈʦʩʩʠʠ ʛʦʪʦʚʳ ʙʳʣʠ ʚʳʚʝʩʪʠ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʘʣʘ ʥʘ ʘʫʪʩʦʨʩʠʥʛ (ʚ ʤʠʨʝ 
ʯʠʩʣʦ ʘʜʝʧʪʦʚ ʘʫʪʩʦʨʩʠʥʛʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 25%). ɺ 2015 ʛʦʜʫ ʫʞʝ 22% ʨʦʩʩʠʡʩʢʠʭ ʪʦʧ- ʤʝʥʝ-
ʜʞʝʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʘʫʪʩʦʨʩʠʥʛ ʢʘʢ ʰʘʛ ʢ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʙʠʟʥʝʩʘ (31% ʚ ʤʠʨʝ) [6]. 

ʇʨʠʦʨʠʪʝʪʥʦʡ ʜʣʷ ʥʘʩ ʧʦʢʘ ʝʱʸ ʦʩʪʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʘʟʚʠʪʠʶ ʘʫʪʩʦʨʩʠʥʛʦʚʦʡ ʩʨʝʜʳ: ʧʘʨʪʥʝʨ-
ʩʪʚʘ ʠ ʫʩʣʫʛ, ʥʦ ʩʦʨʩʠʥʛ ʧʨʦʜʦʣʞʘʝʪ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʠ ʦʪʢʨʳʚʘʪʴ ʧʝʨʝʜ ʤʠʨʦʤ ʙʠʟʥʝʩʘ ʥʦʚʳʝ ʬʦʨʤʳ ʠ 
ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʧʦʭʘ ʩʦʟʜʘʸʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʧʦʯʚʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʨʘʫʜʩʦʨʩʠʥ-
ʛʘ. ʕʪʦ ʠʥʩʪʨʫʤʝʥʪ ʤʝʥʝʜʞʤʝʥʪʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʤʦʙʠʣʠʟʘʮʠʶ ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 
ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩ- ʧʨʦʝʢʪʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʢʨʘʫʜʩʦʨʩʠʥʛ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝ-
ʥʠʷ ʤʥʝʥʠʡ ʠʣʠ ʨʝʘʣʠʟʘʮʠʠ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ ʟʘ ʩʯʝʪ ʵʥʪʫʟʠʘʟʤʘ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʢʦʛʜʘ ʠʩʩʣʝʜʦʚʘ-
ʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚʳʟʚʘʥʦ ʞʝʣʘʥʠʝʤ ʦʙʳʯʥʦʛʦ ʯʝʣʦʚʝʢʘ ʫʚʠʜʝʪʴ ʨʝʘʣʠʟʘ-
ʮʠʶ ʩʚʦʠʭ ʠʜʝʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʙʝʩʧʣʘʪʥʦ ʠʣʠ ʟʘ ʩʠʤʚʦʣʠʯʝʩʢʫʶ ʧʣʘʪʫ [1].  

ɺʧʝʨʚʳʝ ʧʦʥʷʪʠʝ çʢʨʘʫʜʩʦʨʩʠʥʛè ʨʘʩʢʨʳʣ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ɼʞʝʬ ʍʘʫ ʚ 2006 ʛʦʜʫ. ɺ ʩʚʦʝʤ ʪʨʫʜʝ 
ʦʥ ʨʘʩʩʢʘʟʘʣ ʦʙ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ ʢʨʘʫʜʩʦʨʩʠʥʛʘ ʠ ʧʨʠʚʝʣ ʢʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝ-
ʚʦʛʦ ʨʝʩʫʨʩʘ InnoCentive ʢʦʤʧʘʥʠʝʡ Procter & Gamble, ʢʦʪʦʨʳʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʥʪʫʟʠʘʩʪʘʤ ʧʫʙʣʠʢʦ-
ʚʘʪʴ ʩʚʦʠ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʢʨʘʫʜʩʦʨʩʠʥʛʘ ʪʘʢʞʝ 
ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʧʨʦʝʢʪ çɺʠʢʠʧʝʜʠʷè, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʣʶʜʠ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʚʤʝʩʪʝ ʠ ʙʝʩʧʣʘʪʥʦ ʩʦ-
ʟʜʘʶʪ ʤʝʛʘʧʦʧʫʣʷʨʥʳʡ ʧʨʦʜʫʢʪ. ʂʨʘʫʜʩʦʨʩʠʥʛ ʫʩʧʝʰʥʦ ʧʨʠʞʠʚʘʝʪʩʷ ʠ ʚ ʈʦʩʩʠʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙ-
ʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʦʪʙʦʨʘ ʠʜʝʡ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʫʢʦʚʦʜʠ-
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ʪʝʣʠ ʉʙʝʨʙʘʥʢʘ. ʆʜʥʘʢʦ ʙʦʣʴʰʦʡ ʧʦʪʦʢ ʧʨʝʜʣʦʞʝʥʠʡ ʥʘ ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʳʭ ʧʣʦʱʘʜʢʘʭ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 
ʠʭ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ. ɼʣʷ ʦʪʙʦʨʘ ʧʦʩʪʫʧʠʚʰʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤ ʩʝʨʴʝʟʥʳʡ ʘʥʘʣʠʟ ʩʦ ʩʪʦʨʦʥʳ 
ʵʢʩʧʝʨʪʦʚ ʟʘʢʘʟʯʠʢʘ, ʯʪʦ ʪʨʫʜʦʝʤʢʦ ʠ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʦ, ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʨʘʞʜʘʥʩʢʘʷ ʧʦʟʠʮʠʷ, 
ʥʦ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʛʦʚʦʨʠʪʴ ʦ ʟʘʨʦʞʜʝʥʠʠ ʥʦʚʦʡ ʫʥʠʢʘʣʴ-
ʥʦʡ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʩʦʨʩʠʥʛʘ- ʥʦʦʩʦʨʩʠʥʛ (ʠʣʠ ʩʦʨʩʠʥʛ ʟʥʘʥʠʡ).  

ʅʦʦʩʦʨʩʠʥʛ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʩʝʪʝʚʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʦ-
ʪʦʨʳʝ ʩʪʘʥʫʪ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʮʠʘʣʴʥʦ- ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʦʨʛʘʥʠʟʘ-
ʮʠʷʤʠ. ʇʨʝʜʧʨʠʷʪʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʦ ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʧʨʦʩʪʦ ʧʦʪʝʥʮʠʘʣ ʪʦʣʧʳ, ʘ ʧʦʪʝʥʮʠʘʣ ʦʨʛʘ-
ʥʠʟʦʚʘʥʥʦʛʦ ʠ  ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʵʢʩʧʝʨʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʊʘʢʠʝ ʵʢʩʧʝʨʪʥʳʝ ʩʝʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 
ʩʚʦʝʛʦ ʨʦʜʘ ʤʝʭʘʥʠʟʤʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʚʠʜʝ ʩʝʨʚʠʩʦʚ (Knowledge as a Service, KaaS) ʠʣʠ, 
ʢʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʧʨʠʢʪʠʯʝʩʢʠʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ (Community of Practice, CoP), 
ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʫʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ, ʘ ʪʝʭʥʦʣʦʛʠʠ, ʩʠʩʪʝʤʳ ʠ ʩʪʨʫʢʪʫʨʳ ʥʘʢʦʧʣʝʥʠʷ ʠ ʜʦʩʪʫʧʘ 
ʢ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʝʪʠ, ʧʦʨʪʘʣʳ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʩʦʚʤʝʩʪʥʦʡ 
ʨʘʙʦʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʟʥʘʥʠʷʤʠ [2]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʢʨʘʫʜʩʦʨʩʠʥʛʘ ʠ ʧʨʝʜʩʪʘʚ-
ʣʷʶʪ ʩʦʙʦʡ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʚʦʙʦʜʫ ʜʝʡʩʪʚʠʡ, ʵʢʩʧʝʨʪʥʳʝ ʩʝʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ, 
ʘ ʨʘʙʦʪʘ ʵʢʩʧʝʨʪʦʚ ʜʦʣʞʥʘ ʧʦʜʯʠʥʷʪʴʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʢʦʥʘʤ ʠ ʧʨʘʚʠʣʘʤ. ʏʣʝʥʳ ʜʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚ 
ʩʤʦʛʫʪ ʟʘʥʠʤʘʪʴʩʷ ʪʚʦʨʯʝʩʪʚʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʝ ʜʣʷ ʦʙʤʝʥʘ ʤʥʝʥʠʷ-
ʤʠ, ʘ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. 
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ʉʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʊʫʚʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʜʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɸʥʪʠʢʨʠʟʠʩʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʝʛʦ ʚʠʜʳ.  ɸʥʪʠʢʨʠʟʠʩʥʦʝ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ) ʨʝʛʫʣʠʨʦʚʘʥʠʝ. ʄʝʭʘʥʠʟʤʳ 
(ʠʥʩʪʨʫʤʝʥʪʳ) ʠ ʧʨʠʥʮʠʧʳ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʥʷʪʠʝ ʘʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, 
ʧʨʠʯʠʥʳ ʢʨʠʟʠʩʦʚ, ʠʭ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ.  
 

THE TYPES OF CRISES AND CRISIS MANAGEMENT 
 

Dongak Cheinsh Gennadevna, 
Donmut Airana Aleksandrovna, 

Devek Alice Mergenovna 
 

Abstract: this article presents the basic concepts of crisis management. Crisis management at the enterprise, 
its types.  Anti-crisis (state) regulation. Mechanisms (instruments) and principles of crisis management. 
Key words: concept of crisis management, state crisis management, causes of crises, their role in develop-
ment. 

 
ɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ï ʵʪʦ ʩʠʩʪʝʤʘ ʤʝʨ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʣʫʯʰʝʥʠʝ ʨʘʙʦʪʳ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ. 
ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʤʦʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʝʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʝʦʙ-
ʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚ ʨʝʰʝʥʠʠ ʨʷʜʘ ʧʨʦʙʣʝʤ ʠ ʧʨʠʚʝʜʫʪ ʢ ʥʦʨʤʘʣʴʥʦʤʫ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ:  
1. ʠʟʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʷʪʠʷ; 
2. ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ; 
3. ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ; 
4. ʠʟʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚʳʡʪʠ ʥʘ ʚʥʝʰʥʠʡ ʨʳʥʦʢ.  
ɺʠʜʳ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ:  

¶ ʵʢʩʪʨʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʙʣʝʤ;  

¶ ʧʨʝʚʝʥʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ.  
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ʕʢʩʪʨʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʢʨʠʟʠʩʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʪʘʜʠʠ ʦʩʪʨʦ-
ʛʦ ʢʨʠʟʠʩʘ. ʎʝʣʴ ʙʳʩʪʨʦʛʦ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʚʳʷʚʣʝʥʠʠ ʧʨʠʯʠʥ ʢʨʠʟʠʩʘ, ʤʝʨ, 
ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ ʢʨʠʟʠʩʘ ʠ ʙʳʩʪʨʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ 
ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʨʝʚʝʥʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʦʮʝʥʢʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʥʘ ʧʨʝʜ-
ʧʨʠʷʪʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʛʦ ʘʜʘʧʪʘʮʠʶ. 

ʇʨʝʚʝʥʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʫʩʣʦʚʥʦ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʚʠʜʘ: 
1. ʨʘʥʥʝʝ ʘʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʝʦʜʦʣʝʥʠʠ ʢʨʠʟʠʩʘ ʠ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ 

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʧʨʦʩʘ. 
2. ʘʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʧʝʨʚʳʤ ʧʨʠʟʥʘʢʘʤ ʢʨʠʟʠʩʘ, ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʪʝʨʝ ʨʳʥʢʘ 

ʩʙʳʪʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʘʥʥʳʡ ʚʠʜ ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʟ-
ʤʦʞʥʦʛʦ ʢʨʠʟʠʩʘ.  

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʦʩʫʱʝʩʪʚʣʷʝʪ 
ʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʤʝʨʳ ʧʦ ʘʥʪʠʢʨʠʟʠʩʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ.  

ʆʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʵʢʩʪʨʝʥʥʦʛʦ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʨʙʠʪʨʘʞʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, 
ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʘʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ. ɸʨʙʠʪʨʘʞʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʳʚʘʝʪ ʜʚʫʭ ʚʠʜʦʚ: 

1. ɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʧʝʨʠʦʜ ʥʝʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ. (ʩʥʠʞʝʥʠʝ ʧʨʠʙʳʣʠ). ʆʩʥʦʚʥʦʡ 
ʮʝʣʴʶ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʚʳʞʠʚʘʥʠʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʡ ʙʘʣʘʥʩ ʠ 
ʫʩʣʦʚʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

2. ɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʧʝʨʠʦʜ ʙʘʥʢʨʦʪʩʪʚʘ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʧʠʩʴʤʝʥʥʦʤʫ 
ʫʚʝʜʦʤʣʝʥʠʶ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʟʥʘʥʦ ʙʘʥʢʨʦʪʦʤ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪ ʘʨʙʠʪʨʘʞʥʳʡ ʩʫʜ. 
ʎʝʣʴ - ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢʨʝʜʠʪʦʨʘ, ʩʦʭʨʘʥʠʪʴ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʩʦʭʨʘʥʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʢʘʢ 
ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʥʦʚʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʢʨʠʟʠʩʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʪʴ ʥʝ ʨʝʘʥʠʤʘʮʠʦʥ-
ʥʳʤ ʜʝʡʩʪʚʠʷʤ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʠʤʝʥʥʦ ʤʝʨʘʤ, ʢʦʪʦʨʳʝ 
ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʢʨʠʟʠʩʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 
ɺ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʟʘʢʣʶʯʘʝʪʩʷ: 
1.  ɺ ʬʠʥʘʥʩʦʚʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ: 
¶ ʵʤʠʩʩʠʷ;  
¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ;  
¶ ʢʨʝʜʠʪʥʳʝ ʦʧʝʨʘʮʠʠ; 
¶ ʥʘʣʦʛʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ; 
¶ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ. 
2. ɺ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ:  

¶  ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

¶  ʫʯʘʩʪʠʝ ʚ ʪʝʥʜʝʨʘʭ;  

¶  ʟʘʢʘʟʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

¶   ʧʦʜʜʝʨʞʢʘ ʵʢʩʧʦʨʪʘ, ʠ ʩʦʢʨʘʱʝʥʠʝ ʠʤʧʦʨʪʘ. 
3. ɺ ʩʦʮʠʘʣʴʥʳʭ ʛʘʨʘʥʪʠʷʭ:  

¶ ʟʘʥʷʪʦʩʪʴ ʪʨʫʜʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ; 

¶  ʚʳʧʣʘʪʘ ʧʦʩʦʙʠʡ; ʦʙʨʘʟʦʚʘʥʠʝ;  

¶  ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ.   
ʇʦʢʘʟʘʪʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ: 

ʦʙʱʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ,  
ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʜʦʭʦʜʘ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴ-

ʪʘʪʘ, ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʝʨʝʜ ʙʶʜʞʝʪʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʚʥʝʙʶʜʞʝʪ-
ʥʳʤʠ ʬʦʥʜʘʤʠ.  
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ANTICRISIS MANAGEMENT OF THE ORGANIZATION IN MODERN CONDITIONS 
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Abstract: In the article the essence of crisis management as a special type of management activity aimed at 
strengthening the position of the company by increasing competitive advantages and winning new markets.  
Keywords: crisis management, bankruptcy, crisis. 

 
ʊʝʨʤʠʥ çʘʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝè ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ: 
¶ ʢʘʢ ʨʝʘʣʠʟʘʮʠʷ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʧʨʦʮʝʜʫʨ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʝʜʧʨʠʷʪʠʶ-ʜʦʣʞʥʠʢʫ, ʩʫʱʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ˉ 127-ʌɿ çʆ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ (ʙʘʥʢʨʦʪʩʪʚʝ)è; 
¶ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; 
¶ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʩʪʦʷʱʠʤ ʥʘ ʧʦʨʦʛʝ ʙʘʥʢʨʦʪʩʪʚʘ: ʢʘʢ ʫʩʪʨʘ-

ʥʝʥʠʝ, ʧʨʝʦʜʦʣʝʥʠʝ, ʩʥʠʞʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʚʳʚʝʜʝʥʠʝ ʠʟ ʢʨʠʟʠʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ 
ʤʝʥʴʰʠʤʠ ʧʦʪʝʨʷʤʠ. 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʚʳʜʝʣʝʥʠʶ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʧʠʩʘʪʴ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʠʟʠʩʘ ʥʘ ʢʘʞ-
ʜʦʡ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ (ʨʠʩ. 1). 

ʆʯʝʚʠʜʥʦ, ʝʩʣʠ ʫʢʘʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚʦʚʨʝʤʷ ʥʝ ʚʳʷʚʠʪʴ ʠ ʥʝ ʫʩʪʨʘʥʠʪʴ, ʪʦ ʥʘʢʘʧʣʠʚʘʷʩʴ, ʦʥʠ 
ʧʨʠʚʝʜʫʪ ʢ ʣʠʢʚʠʜʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɿʜʝʩʴ ʚʘʞʝʥ ʦʧʳʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʫʤʝʥʠʝ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʪʠʣʴ ʠ 
ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʥʜʝʥʮʠʡ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. ʀʩʭʦ-
ʜʷ ʠʟ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʨʠʯʠʥ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʠʟʠʩʘ, ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʤʝʭʘʥʠʟʤʳ, ʧʨʠʤʝʥʷʝʤʳʝ 
ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʝʜʧʨʠʷ-
ʪʠʷ ʠ ʦʪ ʩʪʘʜʠʠ ʢʨʠʟʠʩʘ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ  ʠ ʤʦʜʝʣʴ ʃ. ɻʨʝʡʥʝʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʝʱʝ ʚ 1960-ʭ ʛʦʜʘʭ 
(ʨʠʩ.2) [5]. 
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ʉʡʪ. 1. ʈʩʡʰʡʦʴ ʣʩʡʠʡʪʙ ʦʙ ʩʙʠʦʴʮ ʶʫʙʨʙʮ ʟʡʠʦʞʦʦʧʜʧ ʯʡʣʤʙ ʨʩʞʝʨʩʡʸʫʡʸ 

 

 
ʉʡʪ. 2. ʅʧʝʞʤʵ ʄ. ɼʩʞʢʦʞʩʙ 

 
ʈʘʟʥʳʝ ʩʪʘʜʠʠ ʢʨʠʟʠʩʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʪ ʟʘʨʦʞʜʝʥʠʷ ʢʨʠʟʠʩʘ ʜʦ ʝʛʦ ʢʫʣʴʤʠʥʘʮʠʠ, ʪʘʢʞʝ ʪʨʝʙʫʶʪ 

ʨʘʟʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʝʛʦ ʧʨʝʦʜʦʣʝʥʠʶ. ʂʘʢ ʧʨʘʚʠʣʦ, ʢʨʠʟʠʩ ʟʘʨʦʞʜʘʝʪʩʷ ʠʟ-ʟʘ ʵʣʝʤʝʥ-
ʪʘʨʥʦʛʦ ʙʝʟʜʝʡʩʪʚʠʷ. ʂʪʦ-ʪʦ ʥʝ ʚʳʧʦʣʥʠʣ ʨʘʙʦʪʫ ʚ ʩʨʦʢ ʠʣʠ ʩʜʝʣʘʣ ʝʝ ʧʣʦʭʦ, ʜʘʣʴʰʝ: ʥʝʚʳʧʦʣʥʝʥʠʝ 
ʧʣʘʥʦʚ ʧʨʦʜʘʞ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʛʨʘʬʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʞʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʧʦʪʝʨʷ 
ʨʳʥʢʦʚ ʩʙʳʪʘ ʠ ʪʘʢ ʜʘʣʝʝ. ʈʫʢʦʚʦʜʩʪʚʦ ʚʦʚʨʝʤʷ ʥʝ ʟʘʧʦʜʦʟʨʠʣʦ ʥʘʜʚʠʛʘʶʱʫʶʩʷ ʦʧʘʩʥʦʩʪʴ, ʘ ʧʦʟʞʝ 
ʫʞʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʩʢʨʳʪʴ ʧʨʦʙʣʝʤʳ. ɺ ʠʪʦʛʝ ʢʦʣʦʩʩʘʣʴʥʳʡ ʫʱʝʨʙ ʜʦʩʪʘʚʣʷʶʪ ʢʨʠʟʠʩʥʳʝ 
ʧʨʦʮʝʩʩʳ, ʢʘʢ ʩʦʪʨʫʜʥʠʢʘʤ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʠ ʩʦʙʩʪʚʝʥʥʠʢʘʤ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦʙ ʵʢʦʥʦʤʠʢʝ ʚ ʮʝʣʦʤ. 

ʉʫʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢ-
ʪʦʚ [2, ʩ. 45]: 

¶ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʨʠʟʠʩʘ; 






































































































































































































































































































































