
 

 

 

 

 

 

 
 

 

 
 
 

 

 
ȶȷȣȸȬȾȴɃȹȬ ȬȰȬȻȾȬɂȣɋ  

Ȯ ȿȶȼȬȤȹȣ:  
ȽȾȬȹ, Ȯȴȶȷȴȶȴ ȾȬ ȻȱȼȽȻȱȶȾȴȮȴ 
(ʧʨʠʩʚʷʯʝʥʘ ɺʩʝʩʚʽʪʥʴʦʤʫ ɼʥʶ ʟʘʭʠʩʪʫ ʢʣʽʤʘʪʫ) 

 

ʄɸʊɽʈɯɸʃʀ  Iïʾ  ɺʉɽʋʂʈɸɰʅʉʔʂʆɰ 
ʅɸʋʂʆɺʆ-ʇʈɸʂʊʀʏʅʆɰ 

ʂʆʅʌɽʈɽʅʎɯɰ 
 

15 ʪʨʘʚʥʷ  2020 ʨ. 
 

 

ʍʝʨʩʦʥ, ʍɼɸʋ 

 
ʅɿ  
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ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ɼɺʅɿ çʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 
 

ʌʘʢʫʣʴʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ,  
                                      ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ 

                                                   ʂʘʬʝʜʨʘ ʥʘʫʢʠ ʧʨʦ ɿʝʤʣʶ 

 

 

 

ȶȷȣȸȬȾȴɃȹȬ ȬȰȬȻȾȬɂȣɋ  
Ȯ ȿȶȼȬȤȹȣ: ȽȾȬȹ, Ȯȴȶȷȴȶȴ  

ȾȬ ȻȱȼȽȻȱȶȾȴȮȴ 
(ʧʨʠʩʚʷʯʝʥʘ ɺʩʝʩʚʽʪʥʴʦʤʫ ɼʥʶ  ʟʘʭʠʩʪʫ ʢʣʽʤʘʪʫ) 

 

ɿʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ  

 I-ʾ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ 

 

15 ʪʨʘʚʥʷ 2020 ʨʦʢʫ 

 

 

ʍʝʨʩʦʥ ï 2020 
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ʋɼʂ 55:33:502/504 (08) 

 

ʂʣʽʤʘʪʠʯʥʘ ʘʜʘʧʪʘʮʽʷ ʚ ʋʢʨʘʾʥʽ: ʩʪʘʥ, ʚʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

(ʧʨʠʩʚʷʯʝʥʘ ɺʩʝʩʚʽʪʥʴʦʤʫ ɼʥʶ ʟʘʭʠʩʪʫ ʢʣʽʤʘʪʫ): ʄʘʪʝʨʽʘʣʠ  

ɯïʾ  ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ. [ʍʝʨʩʦʥ, 15 ʪʨʘʚʥʷ  

2020 ʨʦʢʫ]. ʍʝʨʩʦʥ: ɼɺʅɿ çʍɼɸʋè, 2020.  - 112 ʩ. 

 

ʋ ʟʙʽʨʥʠʢʫ ʚʠʢʣʘʜʝʥʦ ʤʘʪʝʨʽʘʣʠ, ʨʦʟʛʣʷʥʫʪʽ ʥʘ ʧʣʝʥʘʨʥʦʤʫ 

ʟʘʩʽʜʘʥʥʽ I-ʾ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ  ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʂʣʽʤʘʪʠʯʥʘ 

ʘʜʘʧʪʘʮʽʷ ʚ ʋʢʨʘʾʥʽ: ʩʪʘʥ, ʚʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè. 

 

ʈʦʟʛʣʷʥʫʪʽ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʧʨʦʙʣʝʤʘʪʠʢʠ ʟʤʽʥ ʢʣʽʤʘʪʫ, 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠ, ʦʙʛʨʫʥʪʫʚʘʥʥʷ 

ʟʘʭʦʜʽʚ ʟ ʘʜʘʧʪʘʮʽʾ ʟʘʭʦʜʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʘʛʨʘʨʥʦʾ ʛʘʣʫʟʽ ʱʦʜʦ ʧʦʤôʷʢʰʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʘʜʘʧʪʘʮʽʾ ʦʩʚʽʪʥʽʭ 

ʧʨʦʛʨʘʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. 

 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘʫʢʦʚʮʷʤ, ʛʨʦʤʘʜʩʴʢʠʤ ʜʽʷʯʘʤ, ʚʠʢʣʘʜʘʯʘʤ, 

ʘʩʧʽʨʘʥʪʘʤ, ʩʪʫʜʝʥʪʘʤ. 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ ʥʝ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʧʦʜʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 
 

 

 

                                                  É ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ  
                                                              ʘʛʨʘʨʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪ, 2020 

                                                                É ʂʘʬʝʜʨʘ ʥʘʫʢʠ ʧʨʦ ɿʝʤʣʶ, 2020 
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ɿʄɯʉʊ 

 

ɹʦʡʢʦ ɼ.ʉ., ɹʘʙʫʰʢʽʥʘ ʈ.ʆ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ɸʅɸʃɯɿ ʌɸʂʊʆʈɯɺ ɿʄɯʅ ʂʃɯʄɸʊʋ 
6 

ɹʫʢʰʘ ɯ.ʌ., ʇʘʩʪʝʨʥʘʢ ɺ.ʇ. 

ʉʊʈɸʊɽɻɯʏʅɯ ʅɸʇʈʗʄʀ ɿɸʇʆɹɯɻɸʅʅʗ ʊɸ ɸɼɸʇʊɸʎɯɰ ɼʆ 
ɿʄɯʅʀ ʂʃɯʄɸʊʋ ɺ ɻɸʃʋɿɯ ʃɯʉʆɺʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 
ʋʂʈɸɰʅʀ  

11 

ɺʦʣʦʰʠʥ ʄ.ʄ.  

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɹɸɻɸʊʆʐɸʈʆɺʆɰ ʄʆɼɽʃɯ ʋʇʈɸɺʃɯʅʅʗ 
ʇʆʃʀɺɸʄʀ ɼʃʗ ʉʋʏɸʉʅʀʍ ʋʄʆɺ ɿʄɯʅ ʂʃɯʄɸʊʋ 

 

16 

ɻʨʠʙ ʆ. ʄ., ʉʝʤʘʥʶʢ ʂ. ɯ. 

ʆʎɯʅʂɸ ɺʇʃʀɺʋ ɿʄɯʅ ʂʃɯʄɸʊʋ ʅɸ ʄɯʅʃʀɺɯʉʊʔ 
ʊɽʄʇɽʈɸʊʋʈ ɺʆɼʀ ɺ ʅʀɾʅɯʁ ʏɸʉʊʀʅɯ ɺʆɼʅʆɰ 
ɽʂʆʉʀʉʊɽʄʀ ʈɯʏʂʀ ɼʅɯʉʊɽʈ ɿɸ ʇɽʈɯʆɼ ɿ 1945 ʇʆ 2018 
ʈʆʂʀ 

23 

ɻʨʠʙ ʆ. ʄ., ʌʫʣʴʛʘ ʈ. ɯ., ɻʨʠʙ ʂ. ʆ. 

ʆʎɯʅʂɸ ɿʄɯʅ ʌɯɿʀʂʆ-ʍɯʄɯʏʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ɺʆɼʀ 
ʂʋʗʃʔʅʀʎʔʂʆɻʆ ʃʀʄɸʅʋ ɺ ʋʄʆɺɸʍ ʁʆɻʆ ɸɼɸʇʊɸʎɯɰ ɼʆ 
ɿʄɯʅ ʂʃɯʄɸʊʋ, ʇʆɺôʗɿɸʅʀʍ ɿ ʇʆʇʆɺʅɽʅʅʗʄ ʄʆʈʉʔʂʆʖ 
ɺʆɼʆʖ 

29 

ɼʘʰʝʚʩʴʢʘ ʃ.ʄ. 
CLIMATE CHANGE AND OUR FUTURE 

34 

ɿʫʙʦʚ ʆ.ʈ.,ɿʫʙʦʚʘ ʃ.ɻ. 
ɼʆ ʇʀʊɸʅʅʗ ʆʎɯʅʂʀ ʄɸʂʉʀʄɸʃʔʅʆɻʆ ʉʊʆʂʋ ʈɯʏʆʂ 37 

ɿʫʙʦʚʘ ʃ.ɻ., ɿʫʙʦʚ ɸ.ʈ.  

ɻʃʆɹɸʃʔʅʓɽ ɸʅʊʀʎʀʂʃʆʅɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ 
ʉɽɺɽʈʅʆɻʆ ʇʆʃʋʐɸʈʀʗ ɿɽʄʃʀ 

43 

ʄʘʮʽʻʚʠʯ ʊ.ʆ.,  ɹʦʡʢʦ ʃ.ɯ. 
ʆʎɯʅʂɸ ʇʈʆʎɽʉɯɺ ʈʆɿʈʆɹʃɽʅʅʗ ʇʈʆɽʂʊʅʆɰ 

ɼʆʂʋʄɽʅʊɸʎɯɰ ɯɿ ɿɽʄʃɽʋʉʊʈʆʖ ʉʊʆʉʆɺʅʆ 
ɺʉʊɸʅʆɺʃɽʅʅʗ ʄɽɾ ʅɸʉɽʃɽʅʀʍ ʇʋʅʂʊɯɺ ɺ ʋʂʈɸɰʅɯ 

49 

ʄʘʮʢʦ ʇ.ɺ, ɹʘʙʫʰʢʽʥʘ ʈ.ʆ., ɻʘʨʘʥ ɺ.ɺ., ʐʢʣʷʨ ʆ. ɼ. 
ʄʆʅɯʊʆʈʀʅɻ ʊɸ ɸʅɸʃɯɿ ʇʈʆʉʊʆʈʆɺʀʍ ɼɽʌʆʈʄɸʎɯʁ 

54 



ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʂʣʽʤʘʪʠʯʥʘ ʘʜʘʧʪʘʮʽʷ ʚ ʋʢʨʘʾʥʽ: 
ʩʪʘʥ, ʚʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ (ʧʨʠʩʚʷʯʝʥʘ ɺʩʝʩʚʽʪʥʴʦʤʫ ɼʥʶ ʟʘʭʠʩʪʫ ʢʣʽʤʘʪʫ)è 
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ʉʇʆʈʋɼʀ ʂʆʈʇʋʉʋ ʌɸʂʋʃʔʊɽʊʋ ɺʆɼʅʆɻʆ 
ɻʆʉʇʆɼɸʈʉʊɺɸ, ɹʋɼɯɺʅʀʎʊɺɸ ʊɸ ɿɽʄʃɽʋʉʊʈʆʖ 

 

ʄʝʣɹʥʠʯʝʥʢʦ ʉ. ɻ., ɹʘʙʫʰʢʽʥʘ ʈ. ʆ. 
ɺʇʃʀɺ ʊʈɸʅʉʇʆʈʊʋ ʅɸ ɿʄɯʅʋ ʂʃɯʄɸʊʋ ɺ ʋʂʈɸɰʅɯ 65 

ʄʝʣʴʥʠʢ ʄ.ɸ., ʐʫʢʘʡʣʦ ʉ.ʇ., ɾʫʞʘ ɺ.ɺ. 
ɺʇʃʀɺ ɻʃʆɹɸʃʔʅʀʍ ɿʄɯʅ ʂʃɯʄɸʊʋ ʅɸ ɽɺʆʃʖʎɯʖ 

ˆʈʋʅʊʆɺʆɻʆ ʇʆʂʈʆɺʋ ʊɸ ʈʆɿʈʆɹʂɸ ɿɸʍʆɼɯɺ ʁʆɻʆ 
ɸɼɸʇʊɸʎɯɰ 

68 

ʄʝʣʴʥʠʯʝʥʢʦ ʉ. ɻ., ɹʘʙʫʰʢʽʥʘ ʈ. ʆ. 
ʆʈɻɸʅɯɿɸʎɯʁʅʆ-ʇʈɸɺʆɺɯ ʄɽʍɸʅɯɿʄʀ ɸɼɸʇʊɸʎɯɰ ɼʆ 

ɿʄɯʅʀ ʂʃɯʄɸʊʋ ɺ ʋʂʈɸɰʅɯ 
73 

ʄʦʨʦʟʦʚ ʆ.ɺ., ʄʦʨʦʟʦʚ ɺ.ɺ., ʂʦʟʣʝʥʢʦ ɭ.ɺ., ʅʽʢʽʪʝʥʢʦ ʄ.ʇ. 
ʌʆʈʄʋɺɸʅʅʗ ɹɸɿʀ ɼɸʅʀʍ ɽʂʉʇɽʈʊʅʀʍ ʉʀʉʊɽʄ 

ɽʂʆʃʆɻʆ-ʄɽʃɯʆʈɸʊʀɺʅʆɻʆ ʄʆʅɯʊʆʈʀʅɻʋ ɿʈʆʐʋɺɸʅʀʍ 
ɿɽʄɽʃʔ 

76 

ʅʽʢʽʪʝʥʢʦ ʄ.ʇ. 
ɺʇʃʀɺ ɹɸɻɸʊʆʈɯʏʅʆɻʆ ɺɽɼɽʅʅʗ ʉɯʃʔʉʔʂʆɻʆ 

ɻʆʉʇʆɼɸʈʉʊɺɸ ʅɸ ɿʄɯʅʀ ʂʃɯʄɸʊʋ ɺ ʋʂʈɸɰʅɯ 
82 

ʇʝʪʨʦʚʘ ɸ.ʊ. 
ʄɽʊʆɼʀ ʆʏʀʑɽʅʅʗ  ʃʆʂɸʃʔʅʆ ɿɸɹʈʋɼʅɽʅʀʍ 

ʊɽʈʀʊʆʈɯʁ 
88 

ʉʤʠʨʥʦʚ ɺ.ʄ., ɹʘʙʫʰʢʽʥʘ ʈ.ʆ. 

ʌɸʂʊʆʈʀ ʌʆʈʄʋɺɸʅʅʗ ʇʆʃʗ ɿɸɹʈʋɼʅɽʅʅʗ 
ɸʊʄʆʉʌɽʈʅʆɻʆ ʇʆɺɯʊʈʗ ʤ.ʄʀʂʆʃɸɭɺɸ ɺɸɾʂʀʄʀ 
ʄɽʊɸʃɸʄʀ 

90 

ʉʤʠʨʥʦʚ ɺ.ʄ., ɹʘʙʫʰʢʽʥʘ ʈ.ʆ. 
ʅɸʋʂʆɺʆ-ʆʈɻɸʅɯɿɸʎɯʁʅɯ ʆʉʅʆɺʀ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ɿɽʃɽʅʀʍ ʅɸʉɸɼɾɽʅʔ 
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ʏʫʭʥʝʥʢʦ ʇ.ʉ., ɻʣʘʟʫʥʦʚ ʄ.ʄ. 
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ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ ( ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ)  
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ɹɸɹʋʐʂɯʅɸ ʈ.ʆ. 

ʢ. ʩ.-ʛ. ʥ., ʜʦʮʝʥʪ  

ɼɺʅɿ çʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ɸʅɸʃɯɿ ʌɸʂʊʆʈɯɺ ɿʄɯʅ ʂʃɯʄɸʊʋ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʂʣʽʤʘʪ ʚʧʣʠʚʘʻ ʥʘ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ  ʪʘ ʩʘʤʝ ʞʠʪʪʷ ʣʶʜʝʡ 

ʧʦʚʩʶʜʫ. ɻʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʻ ʟʘʛʨʦʟʦʶ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ. 

ɻʣʦʙʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʚʞʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚ'ʷ, ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʪʘ 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʣʶʜʝʡ ʥʘ ʚʩʽʭ ʢʦʥʪʠʥʝʥʪʘʭ ɿʝʤʣʽ. ʉʧʦʩʪʝʨʝʞʫʚʘʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʜʠʥʘʤʽʢʠ ʛʣʦʙʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʢʣʽʟʤʽʚ ʚʢʘʟʫʻ ʥʘ ʪʝ, 

ʱʦ ʚʞʝ ʚ ʥʘʡʙʣʠʞʯʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚʦʥʠ ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʩʚʽʪʦʚʦʛʦ ʤʘʩʰʪʘʙʫ ʜʣʷ ʮʠʚʽʣʽʟʘʮʽʾ ʚ ʮʽʣʦʤʫ, ʥʝʙʘʯʝʥʠʤ ʟʘ ʚʩʶ ʽʩʪʦʨʽʶ ʣʶʜʩʪʚʘ 

ʞʝʨʪʚ ʽ ʨʫʡʥʫʚʘʥʴ. ʄʦʥʽʪʦʨʠʥʛ ʢʣʽʤʘʪʫ ʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʧʦʛʣʠʙʣʝʥʥʷ ʥʘʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ  ʤʦʞʣʠʚʦʩʪʽ  

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʾ ʟʤʽʥ.   

ʋʩʽ ʣʶʜʠ ʭʦʯʫʪʴ ʙʝʟʧʝʯʥʦʛʦ ʤʽʩʮʷ ʜʣʷ ʞʠʪʪʷ ʥʘ ʧʣʘʥʝʪʽ, ʷʢʫ ʥʘʟʠʚʘʻʤʦ 

ʩʚʦʾʤ ʜʦʤʦʤ. ʊʦʤʫ ʟʘʣʠʰʘʶʯʠʩʴ ʦʙôʻʢʪʠʚʥʠʤʠ ʪʘ ʥʝʫʧʝʨʝʜʞʝʥʠʤʠ ʫ ʩʚʦʾʡ 

ʨʦʙʦʪʽ, ʤʠ ʚʩʝ ʛʦʣʦʩʥʽʰʝ ʛʦʚʦʨʠʤʦ, ʱʦ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ï ʨʝʘʣʴʥʽʩʪʴ, ʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʥʝʾ ʥʝʩʝ ʣʶʜʩʪʚʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ.  ʇʨʦʮʝʩ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʡʦʛʦ 

ʚʧʣʠʚ ʥʘ ʥʘʰʝ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʩʘʤʝ ʨʫʡʥʽʚʥʽ ʥʘʩʣʽʜʢʠ, ʽʟ ʷʢʠʤʠ 

ʣʶʜʩʪʚʦ ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʟʘʨʘʟ ʪʘ ʙʫʜʝ ʟʽʰʪʦʚʭʫʚʘʪʠʩʴ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʯʝʨʝʟ ʟʤʽʥʫ 

ʢʣʽʤʘʪʫ, ʨʦʙʣʷʪʴ ʮʶ ʧʨʦʙʣʝʤʫ ʥʝʚʽʜʢʣʘʜʥʠʤ ʧʠʪʘʥʥʷʤ ʧʦʨʷʜʢʫ ʜʝʥʥʦʛʦ 
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ʟʘʭʠʩʪʫ ʧʨʘʚ ʣʶʜʠʥʠ. ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʧʨʠʤʥʦʞʠʪʴ ʪʘ ʧʦʛʣʠʙʠʪʴ ʥʝʨʽʚʥʽʩʪʴ, ʘ ʾʾ 

ʝʬʝʢʪ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʙʫʜʝ ʪʽʣʴʢʠ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʪʘ ʧʦʛʽʨʰʫʚʘʪʠʩʴ. ʎʝ ʟʨʫʡʥʫʻ 

ʞʠʪʪʷ ʥʠʥʽʰʥʽʭ ʽ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ. ʉʘʤʝ ʪʦʤʫ ʥʝʟʜʘʪʥʽʩʪʴ ʫʨʷʜʽʚ 

ʧʨʦʪʠʩʪʦʷʪʠ ʢʣʽʤʘʪʠʯʥʠʤ ʟʤʽʥʘʤ, ʨʝʘʣʴʥʽʩʪʴ ʷʢʠʭ ʧʽʜʢʨʽʧʣʝʥʘ ʥʘʜʟʚʠʯʘʡʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʥʘʫʢʦʚʠʭ ʜʦʢʘʟʽʚ, ʤʦʞʝ ʩʪʘʪʠ ʥʘʡʙʽʣʴʰʠʤ ʧʦʨʫʰʝʥʥʷʤ ʧʨʘʚ ʣʶʜʠʥʠ 

ʚ ʽʩʪʦʨʽʾ ʪʘ ʟʘʯʝʧʠʪʴ ʜʝʢʽʣʴʢʘ ʧʦʢʦʣʽʥʴ.  

ʂʣʽʤʘʪ ɿʝʤʣʽ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʚʘʚʩʷ ʚʧʨʦʜʦʚʞ ʫʩʽʻʾ ʾʾ ʽʩʪʦʨʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʩʫʪʪʻʚʦ ʟʤʽʥʶʚʘʣʘʩʴ ʽ ʩʝʨʝʜʥʷ ʛʣʦʙʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʅʘʨʘʟʽ ʧʦʪʝʧʣʽʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʠʤʠ ʪʝʤʧʘʤʠ, ʥʽʞ ʙʫʜʴ - ʢʦʣʠ ʨʘʥʽʰʝ.  

ʅʘ ʥʘʰʫ ʜʫʢʫ, ʩʘʤʝ ʣʶʜʩʴʢʠʡ ʚʥʝʩʦʢ ʫ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʫʧʨʦʜʦʚʞ 

ʦʩʪʘʥʥʴʦʛʦ ʩʪʦʣʽʪʪʷ ʩʪʘʚ ʚʠʟʥʘʯʘʣʴʥʠʤ.   ʅʘʡʙʽʣʴʰʠʤ ʬʘʢʪʦʨʦʤ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʽʥʥʷ ʥʘʨʘʟʽ ʻ ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ (ʚʫʛʽʣʣʷ, ʥʘʬʪʘ, ʛʘʟ), ʷʢʝ 

ʟʙʽʣʴʰʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʪʘʢʠʭ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʜʚʦʦʢʠʩ 

ʚʫʛʣʝʮʶ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʦʶ ʜʽʷʣʴʥʽʩʪʶ  (ʨʦʟʯʠʩʪʢʘ ʟʝʤʝʣʴ ʧʽʜ ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ) ʮʝ ʩʧʨʠʯʠʥʷʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʚʩʽʡ ʧʣʘʥʝʪʽ. ɺʯʝʥʽ 

ʚʧʝʚʥʝʥʽ, ʱʦ ʤʽʞ ʚʠʢʠʜʘʤʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʪʘ ʛʣʦʙʘʣʴʥʠʤ ʧʦʪʝʧʣʽʥʥʷʤ ʽʩʥʫʻ 

ʪʘʢʠʡ ʩʘʤʠʡ ʟʚôʷʟʦʢ, ʷʢ ʤʽʞ ʧʘʣʽʥʥʷʤ ʪʘ ʨʘʢʦʤ ʣʝʛʝʥʽʚ. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʫ ʟʨʦʩʪʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʣʝ ʡ 

ʘʥʦʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱʘʭ, ʟʨʦʩʪʘʥʥʽ ʨʽʚʥʷ ʩʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ, ʟʤʽʥʠ 

ʧʦʧʫʣʷʮʽʾ ʜʠʢʠʭ ʪʚʘʨʠʥ ʪʘ ʘʨʝʘʣʽʚ ʾʭ ʧʨʦʞʠʚʘʥʥʷ, ʽʥʰʽ ʚʧʣʠʚʠ ʥʘ ʜʦʚʢʽʣʣʷ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʣʠʢʘʻ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ, ʽ ʤʠ ʧʦʚʠʥʥʽ ʥʝʛʘʡʥʦ ʜʽʷʪʠ.  

ʅʘʫʢʦʚʘ ʩʧʽʣʴʥʦʪʘ ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʟʙʠʨʘʣʘ ʪʘ ʚʠʚʯʘʣʘ ʮʝ ʧʠʪʘʥʥʷ. 

ʇʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʧʦʯʘʣʠ ʟôʷʚʣʷʪʠʩʷ ʚ ʟʘʛʦʣʦʚʢʘʭ ʱʝ 

ʥʘʧʨʠʢʽʥʮʽ 1980-ʭ ʨʦʢʽʚ.  ʋ 1992 ʨʦʮʽ 165 ʜʝʨʞʘʚ ʧʽʜʧʠʩʘʣʠ ʈʘʤʢʦʚʫ ʢʦʥʚʝʥʮʽʶ 

ʆʆʅ ʧʨʦ ʟʤʽʥʫ ʢʣʽʤʘʪʫ (UNFCCC). ɯʟ ʪʦʛʦ ʯʘʩʫ ʚʦʥʠ ʧʨʦʚʦʜʷʪʴ ʂʦʥʬʝʨʝʥʮʽʾ 

ʩʪʦʨʽʥ ʈʘʤʢʦʚʦʾ ʢʦʥʚʝʥʮʽʾ (COP), ʤʝʪʦʶ ʷʢʠʭ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʪʘ ʮʽʣʝʡ ʜʣʷ 

ʦʙʤʝʞʝʥʥʷ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʚʞʝ ʥʘʷʚʥʠʭ ʾʾ ʝʬʝʢʪʽʚ. ʉʪʘʥʦʤ ʥʘ 2019 

ʨʽʢ ʈʘʤʢʦʚʘ ʢʦʥʚʝʥʮʽʷ ʆʆʅ ʧʨʦ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʨʘʪʠʬʽʢʦʚʘʥʘ 197 ʜʝʨʞʘʚʘʤʠ 

[1,3] . 
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ɺʘʞʣʠʚʦ ʟʥʘʪʠ, ʱʦ ʞʦʜʝʥ ʩʧʠʩʦʢ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʯʝʨʧʥʠʤ. ɯʩʥʫʻ ʚʠʩʦʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʭʚʠʣʽ ʘʥʦʤʘʣʴʥʦʾ ʩʧʝʢʠ ʙʫʜʫʪʴ 

ʪʨʘʧʣʷʪʠʩʴ ʚʩʝ ʯʘʩʪʽʰʝ ʪʘ ʪʨʠʚʘʪʠʤʫʪʴ ʜʦʚʰʝ, ʘʥʦʤʘʣʴʥʽ ʦʧʘʜʠ ʚ ʙʘʛʘʪʴʦʭ 

ʨʝʛʽʦʥʘʭ ʩʪʘʥʦʚʠʪʠʤʫʪʴʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʤʠ ʪʘ ʪʨʘʧʣʷʪʠʤʫʪʴʩʷ ʯʘʩʪʽʰʝ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʘ ʢʠʩʣʦʪʥʽʩʪʴ ʦʢʝʘʥʽʚ ʟʨʦʩʪʘʪʠʤʫʪʴ, ʘ ʨʽʚʝʥʴ ʤʦʨʽʚ ï   

ʧʽʜʚʠʱʫʚʘʪʠʤʝʪʴʩʷ. ʋʩʝ ʮʝ ʚʞʝ ʤʘʻ ʨʫʡʥʽʚʥʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʩʴʢʝ ʞʠʪʪʷ ʪʘ ʙʫʜʝ 

ʤʘʪʠ ʡʦʛʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ɿʤʽʥʘ ʢʣʽʤʘʪʫ ʟʘʛʨʦʞʫʻ ʙʝʟʧʝʮʽ ʤʽʣʴʷʨʜʽʚ ʣʶʜʝʡ ʥʘ ʮʽʡ ʧʣʘʥʝʪʽ. ʅʘʡʙʽʣʴʰ 

ʦʯʝʚʠʜʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʪʘʢʦʾ ʥʝʙʝʟʧʝʢʠ ʻ ʩʪʠʭʽʡʥʽ ʣʠʭʘ: ʫʨʘʛʘʥʠ, ʧʦʚʝʥʽ, ʣʽʩʦʚʽ 

ʧʦʞʝʞʽ. ʆʜʥʘʢ ʽʩʥʫʻ ʡ ʙʘʛʘʪʦ ʥʝ ʪʘʢʠʭ ʧʦʤʽʪʥʠʭ ʟʘʛʨʦʟ ʞʠʪʪʶ, ʟʫʤʦʚʣʝʥʠʭ 

ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ. ɺʆɿ ʧʨʦʛʥʦʟʫʻ, ʱʦ ʤʽʞ 2030 ʪʘ 2050 ʨʦʢʘʤʠ ʟʤʽʥʘ ʢʣʽʤʘʪʫ 

ʩʪʘʥʝ ʧʨʠʯʠʥʦʶ ʜʦʜʘʪʢʦʚʠʭ 250 ʪʠʩʷʯ ʩʤʝʨʪʝʡ ʥʘ ʨʽʢ ʯʝʨʝʟ ʤʘʣʷʨʽʶ, 

ʥʝʜʦʾʜʘʥʥʷ, ʜʽʘʨʝʶ ʡ ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 ʇʦʻʜʥʘʥʥʷ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʪʘʥʝʥʥʷ ʩʥʽʛʫ ʡ ʣʴʦʜʦʚʠʢʽʚ, ʩʢʦʨʦʯʝʥʥʷ 

ʦʧʘʜʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʩʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʚʧʣʠʚʘʶʪʴ 

ʪʘ ʙʫʜʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʅʘʨʘʟʽ ʙʽʣʴʰʝ 

ʤʽʣʴʷʨʜʘ ʣʶʜʝʡ ʥʝ ʤʘʶʪʴ ʜʦʩʪʫʧʫ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ, ʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ 

ʧʦʛʽʨʰʫʚʘʪʠʤʝ ʩʠʪʫʘʮʽʶ. ɸʥʦʤʘʣʴʥʽ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ (ʮʠʢʣʦʥʠ, ʧʦʚʝʥʽ) ʪʘʢʦʞ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʦʜʫ ʪʘ ʩʘʥʽʪʘʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʣʠʰʘʶʪʴ ʧʦ ʩʦʙʽ ʟʘʙʨʫʜʥʝʥʫ 

ʚʦʜʫ, ʷʢʘ ʻ ʯʫʜʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʦʨʦʙʠ, ʱʦ 

ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʚʦʜʫ. ʂʘʥʘʣʽʟʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʦʩʦʙʣʠʚʦ ʚ ʤʽʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʪʘʢʦʞ ʙʫʜʫʪʴ ʟʘʯʝʧʣʝʥʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ [5].  

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʜʫʤʦʢ ʨʽʟʥʠʭ ʬʘʭʽʚʮʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʱʦ 

ʢʣʽʤʘʪ ʟʤʽʥʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʤʝʭʘʥʽʟʤ ʙʘʛʘʪʴʦʭ ʟ ʷʢʠʭ ʱʝ ʥʝ ʟʨʦʟʫʤʽʣʠʡ ʩʫʯʘʩʥʦʶ ʥʘʫʢʦʶ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫʯʝʥʽ ʥʘʜʟʚʠʯʘʡʥʦ ʩʪʫʨʙʦʚʘʥʽ ʟʥʠʞʝʥʥʷʤ ʚʤʽʩʪʫ ʦʟʦʥʫ ʚ 

ʦʟʦʥʦʚʦʤʫ ʰʘʨʽ ʘʪʤʦʩʬʝʨʠ.  ʅʘʜ ɸʥʪʘʨʢʪʠʜʦʶ ʚʠʷʚʣʝʥʘ "ʜʽʨʘ" ʫ ʮʴʦʤʫ ʰʘʨʽ, ʜʝ 

ʟʤʽʩʪ ʡʦʛʦ ʤʝʥʰʝ ʟʚʠʯʘʡʥʦʛʦ ʥʘ 40 - 50%. ʆʟʦʥʦʚʘ ʜʽʨʘ ʦʙʫʤʦʚʠʣʘ ʧʦʩʠʣʝʥʥʷ 
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ʋʌ - ʪʣʘ ʚ ʢʨʘʾʥʘʭ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʇʽʚʜʝʥʥʽʡ ʧʽʚʢʫʣʽ, ʙʣʠʞʯʝ ʜʦ ɸʥʪʘʨʢʪʠʜʠ, 

ʥʘʩʘʤʧʝʨʝʜ ʫ ʅʦʚʽʡ ɿʝʣʘʥʜʽʾ. 

ʆʟʦʥʦʚʘ ʜʽʨʘ, ʷʢʘ ʫʪʚʦʨʠʣʘʩʷ ʥʘʜ ʮʝʥʪʨʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ɸʨʢʪʠʢʠ ʥʘ 

ʧʦʯʘʪʢʫ ʚʝʩʥʠ ʪʘ ʟʛʦʜʦʤ ʩʪʘʣʘ ʥʘʡʙʽʣʴʰʦʶ ʦʟʦʥʦʚʦʶ ʜʽʨʦʶ, ʟʥʠʢʣʘ, ʘ ʦʟʦʥʦʚʠʡ 

ʰʘʨ ʚʽʜʥʦʚʠʚʩʷ. ɿʘ ʩʣʦʚʘʤʠ ʥʘʫʢʦʚʮʽʚ, ʟʥʠʢʥʝʥʥʷ ʜʽʨʠ ʧʦʚ'ʷʟʘʥʝ ʟ ʦʙʤʝʞʝʥʥʷʤʠ 

ʯʝʨʝʟ COVID-19[2,4]. 

 

                                      2019                                               2020 

 

ʈʠʩʫʥʦʢ 1 - ʆʟʦʥʦʚʠʡ ʰʘʨ ʚʽʜʥʦʚʠʚʩʷ  ʌʦʪʦ NASA Ozone Watch 

 

ɺʠʩʥʦʚʦʢ. ʉʴʦʛʦʜʥʽ ʣʶʜʩʪʚʦ ʫʚʽʡʰʣʦ ʚ ʝʧʦʭʫ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʤʥ̔ ʽ ʧʨʦʙʣʝʤʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʞʝ ʥʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʢʣʶʯʥʦ ʥʘʫʢʦʚʫ. 

ʎʝ ʢʦʤʧʣʝʢʩʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʦʭʦʧʣʶʻ ʩʦʮʽʘʣʴʥʽ, ʝʢʦʥʦʤʽʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ 

ʘʩʧʝʢʪʠ ʪʦʱʦ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʣʽʤʘʪʠʯʥʦʛʦ ʛʝʦʽʥʞʝʥʽʨʠʥʛʫ ʚʽʜʢʨʠʚʘʻ  ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʟʨʦʙʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʢʣʽʤʘʪʫ, ʚʠʟʥʘʯʠʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʭʽʜ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʚʠʷʚʠʪʠ ʢʦʤʧʝʥʩʘʪʦʨʥʽ ʤʝʭʘʥʽʟʤʠ ʧʨʠʨʦʜʠ ʽ ʟʘʧʫʩʪʠʪʠ 

ʥʝʦʙʭʽʜʥʽ ʣʦʢʘʣʴʥʽ ʘʙʦ ʟʘʛʘʣʴʥʽ ʜʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ.  ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʨʷʜ ʫʩʧʽʰʥʠʭ ʢʨʦʢʽʚ, ʷʢʽ 
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ʧʨʠʜʙʘʣʠ ʪʚʝʨʜʫ ʥʘʫʢʦʚʫ ʦʩʥʦʚʫ ʽ ʧʨʘʢʪʠʯʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ʇʦʯʘʪʢʦʚʘ ʩʪʘʜʽʷ 

ʧʨʘʢʪʠʯʥʦʾ ʨʦʟʨʦʙʢʠ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʚʞʝ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ. 
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ʉʊʈɸʊɽɻɯʏʅɯ ʅɸʇʈʗʄʀ ɿɸʇʆɹɯɻɸʅʅʗ ʊɸ ɸɼɸʇʊɸʎɯɰ ɼʆ ɿʄɯʅʀ 

ʂʃɯʄɸʊʋ ɺ ɻɸʃʋɿɯ ʃɯʉʆɺʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ ʋʂʈɸɰʅʀ  

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʅʘ ʚʠʢʦʥʘʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʟʦʙʦʚôʷʟʘʥʴ ʋʢʨʘʾʥʠ ʟʛʽʜʥʦ ʟ 

ʧʫʥʢʪʦʤ 19 ʉʪ. 4 ʇʘʨʠʟʴʢʦʾ ʫʛʦʜʠ, ʧʫʥʢʪʦʤ 35 ʈʽʰʝʥʥʷ 1/ʉʈ.21 ʂʦʥʬʝʨʝʥʮʽʾ 

ʉʪʦʨʽʥ ʈʂɿʂ ʆʆʅ, ʘ ʪʘʢʦʞ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ʚʽʜ 6 ʛʨʫʜʥʷ 2017 ʨ. çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ 

ʂʦʥʮʝʧʮʽʾ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 

2030 ʨʦʢʫè ʚ ʋʢʨʘʾʥʽ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ ʟ ʨʦʟʨʦʙʣʝʥʥʷ ʉʪʨʘʪʝʛʽʾ ʟʘʧʦʙʽʛʘʥʥʷ 

ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʩʽʣʴʩʴʢʦʛʦ, ʣʽʩʦʚʦʛʦ, ʤʠʩʣʠʚʩʴʢʦʛʦ ʽ ʨʠʙʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʝʢʪʽʚ, ʟʦʢʨʝʤʘ ï 

ʧʨʦʝʢʪʫ ʇʨʦʜʦʚʦʣʴʯʦʾ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʆʆʅ (UN-FAO) ʪʘ 

ʧʨʦʝʢʪʫ ʥʽʤʝʮʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʛʦ ʘʛʨʦʧʦʣʽʪʠʯʥʦʛʦ ʜʽʘʣʦʛʫ (APD). ɿʘʚʜʷʢʠ ʮʴʦʤʫ, 

ʨʦʟʨʦʙʣʝʥʽ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʟʥʘʥʴ ʪʘ 

ʨʦʟʫʤʽʥʥʽ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʫʨʘʭʫʚʘʥʥʽ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʽ ʪʝʭʥʦʣʦʛʽʡ [1-3, 5]. ʇʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʉʪʨʘʪʝʛʽʾ ʚʨʘʭʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ [4]. 
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ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʣʽʩʦʚʽʡ ʛʘʣʫʟʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʜʽʻʚʦʾ ʩʠʩʪʝʤʠ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʋʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʦʣʦʚʥʽ ʥʘʧʨʷʤʠ ʨʝʘʣʽʟʘʮʽʾ ʉʪʨʘʪʝʛʽʾ ʻ ʪʘʢʠʤʠ: 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ 

ʚʣʘʜʠ ʟ ʧʠʪʘʥʴ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʤʝʭʘʥʽʟʤʫ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ: 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʢʦʥʦʜʘʚʯʦ-ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʽʜʪʨʠʤʢʘ 

ʤʽʞʩʝʢʪʦʨʘʣʴʥʠʭ ʟʚôʷʟʢʽʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʪʘ ʚʧʣʠʚʫ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [6];  

- ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʙʣʘʩʪʝʡ ʪʘ 

ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ ʦʙôʻʜʥʘʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ (ʆʊɻ) ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʧʨʦʙʣʝʤ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʝʨʝʜʘʯʽ ʪʘ ʦʙʤʽʥʫ ʪʝʭʥʦʣʦʛʽʷʤʠ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʷʭ ʱʦʜʦ ʣʽʩʦʚʠʭ ʘʩʧʝʢʪʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ; 

- ʩʪʚʦʨʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʬʦʥʜʫ ʨʦʟʚʠʪʢʫ, ʩʪʨʘʭʦʚʠʭ ʽ ʨʝʟʝʨʚʥʠʭ ʬʦʥʜʽʚ 

ʜʣʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʪʨʘʪ. 

ɿʘʧʦʙʽʛʘʥʥʷ ʟʤʽʥʽ ʢʣʽʤʘʪʫ ʯʝʨʝʟ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʛʣʠʥʘʥʥʷ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ: 

- ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʟʦʢʨʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʥʝʨʛʽʾ ʽʟ ʙʽʦʤʘʩʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʩʠʩʪʝʤ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʩʧʨʠʷʥʥʷ ʟʙʽʣʴʰʝʥʥʶ ʧʣʦʱ ʣʽʥʽʡʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʟʝʤʣʷʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʣʽʩʦʩʤʫʛ), ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʪʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ; 

- ʧʽʜʪʨʠʤʢʘ ʧʝʨʤʘʥʝʥʪʥʦʛʦ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʣʽʩʠʩʪʦʩʪʽ 

ʪʝʨʠʪʦʨʽʾ ʰʣʷʭʦʤ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟ ʚʠʜʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʩʫʯʘʩʥʠʭ 

ʪʘ ʤʘʡʙʫʪʥʽʭ ʧʨʦʷʚʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ; 
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- ʧʦʩʠʣʝʥʥʷ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ, ʟʘʭʠʩʪʫ ʚʽʜ ʜʦ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ; 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʥʘʩʘʜʞʝʥʴ ʪʘ ʨʦʟʚʠʪʦʢ ʧʨʦʛʨʘʤ ʽʥʪʨʦʜʫʢʮʽʾ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 

ʇʦʩʠʣʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʬʝʨʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ: 

- ʥʘʫʢʦʚʝ ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ, ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʜʝʢʩʽʚ ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ ʧʨʦʷʚʽʚ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʾʭ ʚʧʣʠʚʫ ʥʘ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ; 

- ʧʽʜʪʨʠʤʢʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʘʢʪʠʢ ʽ ʧʨʦʮʝʩʽʚ ʟ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʛʽʦʥʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʨʘʱʠʭ ʩʚʽʪʦʚʠʭ ʢʣʽʤʘʪʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʘʥʘʣʦʛʽʚ; 

- ʨʝʘʣʽʟʘʮʽʷ ʧʽʣʦʪʥʠʭ ʧʨʦʝʢʪʽʚ ʟ ʢʣʽʤʘʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʟʘʭʦʜʽʚ ʽʟ çʦʟʝʣʝʥʝʥʥʷè ʩʽʣʴʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ; 

- ʧʽʜʪʨʠʤʢʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ, 

ʧʨʦʚʝʜʝʥʥʷ ʩʮʝʥʘʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʫ ʪʘ 

ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʧʝʨʩʧʝʢʪʠʚʫ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʽ ʣʽʩʽʚ ʧʨʠ ʟʤʽʥʽ ʢʣʽʤʘʪʫ ʽ 

ʚʠʚʯʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ [6]; 

- ̔ ʥʪʝʥʩʠʬʽʢʘʮʽʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʷʭ ʣʽʩʦʚʦʾ ʩʝʣʝʢʮʽʾ ʪʘ ʛʝʥʝʪʠʢʠ, 

ʫʪʦʯʥʝʥʥʷ ʣʽʩʦʥʘʩʽʥʥʻʚʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʧʦʧʫʣʷʮʽʡ 

ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʽ ʯʘʛʘʨʥʠʢʦʚʠʭ ʧʦʨʽʜ, ʩʪʽʡʢʠʭ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʧʨʦʷʚʫ ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʦʨʫ ʚʽʜ ʥʠʭ ʥʘʩʽʥʥʷ ʧʦʣʽʧʰʝʥʦʾ ʷʢʦʩʪʽ. 

ʇʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ, ʨʽʚʥʷ ʦʩʚʽʪʠ, ʧʽʜʛʦʪʦʚʢʘ ʢʘʜʨʽʚ ʫ ʩʬʝʨʽ 

ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ:  

- ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʥʘʚʯʘʣʴʥʦ-

ʤʝʪʦʜʠʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʧʦʩʪʽʡʥʝ ʧʨʦʚʝʜʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʠʭ ʪʘ ʤʝʜʽʘ-ʟʘʭʦʜʽʚ ʟ ʤʝʪʦʶ ʧʦʰʠʨʝʥʥʷ ʟʥʘʥʴ ʱʦʜʦ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʘʩʧʝʢʪʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ; 

- ʬʘʭʦʚʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʰʠʨʦʢʦʛʦ ʟʘʛʘʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ 

ʜʦʩʪʫʧʥʦ ʽʥʬʦʨʤʫʶʪʴ ʧʨʦ ʧʨʠʯʠʥʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘ ʪʘʢʦʞ ʰʣʷʭʠ 
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ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ʩʪʚʦʨʝʥʥʷ ʚʝʙ-ʨʝʩʫʨʩʫ); 

- ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ ʟ ʧʨʦʙʣʝʤ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʩʥʫʶʯʦʛʦ ʜʦʩʚʽʜʫ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ. 

ʇʦʩʠʣʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʛʘʣʫʟʽ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ: 

- ʧʽʜʪʨʠʤʢʘ ʪʘ ʧʨʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ 

ʤʝʪʦʶ ʧʦʩʠʣʝʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʨʦʣʽ ʣʽʩʽʚ, ʨʦʟʚʠʪʦʢ ʣʽʩʦʚʦʾ 

ʩʝʨʪʠʬʽʢʘʮʽʾ [7];  

- ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʘʜʘʧʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʣʽʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʩʪʽʡʢʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʩʪʨʫʢʮʽʡ ʪʘ ʥʦʨʤʘʪʠʚʽʚ ʟ ʤʝʪʦʶ ʫʨʘʭʫʚʘʥʥʷ 

ʨʽʟʥʦʩʪʦʨʦʥʥʽʭ ʘʩʧʝʢʪʽʚ ʧʨʦʙʣʝʤʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ, ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʪʝʭʥʽʯʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʟʙʠʨʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ 

ʣʽʩʽʚ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ, ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʾʭ ʨʦʙʦʪʫ ɻɯʉ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

- ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘʟʝʤʥʠʭ ʽ ʜʠʩʪʘʥʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʤʠ 

ʪʝʨʠʪʦʨʽʷʤʠ; 

-  ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʨʘʱʠʭ ʧʨʘʢʪʠʢ ʟ ʢʦʥʪʨʦʣʶ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʠʭ 

ʢʦʤʘʭ ʽ ʭʚʦʨʦʙʠ ʣʽʩʽʚ, ʩʫʯʘʩʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʦʞʝʞʝʛʘʩʽʥʥʷ. 

Cʪʠʤʫʣʶʚʘʥʥʷ ʚʠʨʦʙʥʠʢʽʚ, ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ: 

- ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʢʣʽʤʘʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʩʮʝʚʠʭ ʫʤʦʚ; 
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- ʥʘʜʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʆʊɻ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʪʘ ʨʦʟʨʦʙʢʠ 

ʧʣʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʩʤʫʛʘʤʠ, ʧʽʜʛʦʪʦʚʢʘ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʣʽʤʘʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ; 

- h ʠʨʦʢʝ ʚʠʩʚʽʪʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ 

ʧʨʠʩʪʦʩʫʚʘʥʥ ʁʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʧʝʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

ɺʠʩʥʦʚʦʢ. ʈʝʘʣʽʟʘʮʽʷ ʉʪʨʘʪʝʛʽʾ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʜʝʨʞʘʚʥʫ 

ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʦʩʠʣʠʪʠ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ ʽ 

ʤʝʭʘʥʽʟʤʠ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ; ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʪʨʠʤʘʥʥʷ ʚʟʷʪʠʭ ʋʢʨʘʾʥʦʶ 

ʟʦʙʦʚôʷʟʘʥʴ ʟʘ ʈʘʤʢʦʚʦʶ ʢʦʥʚʝʥʮʽʻʶ ʆʆʅ ʧʨʦ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʪʘ ʽʥʰʠʤʠ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʫʛʦʜʘʤʠ ʫ ʩʬʝʨʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʋʛʦʜʦʶ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ 

ʋʢʨʘʾʥʦʶ ʪʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ. 
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ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨ. ʥʘʫʢ. - ʧʨʘʢʪ. ʢʦʥʬ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. ʅʘʽʨ 2018. C. 128-139. 

 
 

ɺʆʃʆʐʀʅ ʄ.ʄ.  

ʢ.ʪ.ʥ, ʜʦʮʝʥʪ 

ɼɺʅɿ çʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʋɼʂ 631.67; 63:338.43; 631.15 

 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɹɸɻɸʊʆʐɸʈʆɺʆɰ ʄʆɼɽʃɯ ʋʇʈɸɺʃɯʅʅʗ 

ʇʆʃʀɺɸʄʀ ɼʃʗ ʉʋʏɸʉʅʀʍ ʋʄʆɺ ɿʄɯʅ ʂʃɯʄɸʊʋ 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɺ ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʠʚʘʤʠ ʥʘ 

ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʣʷʭ [1] ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʨʘʭʫʚʘʥʥʷ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʾʭ ʩʧʝʮʠʬʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ 

ʜʘʥʦʛʦ ʧʦʣʷ (ʯʘʩʪʠʥʠ ʧʦʣʷ). ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʠʚʘʤʠ ʧʦʚʠʥʥʘ 
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ʟʘʙʝʟʧʝʯʠʪʠ ʚʦʜʦʦʱʘʜʣʠʚʝ ʟʨʦʰʝʥʥʷ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʪʨʘʪ 

ʚʦʜʠ. ʊʘʢʽ ʚʠʤʦʛʠ ʤʦʞʝ ʟʘʜʦʚʦʣʴʥʠʪʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʠʚʘʤʠ, ʚ ʩʢʣʘʜʽ 

ʷʢʦʾ ʥʘʷʚʥʘ ʙʘʛʘʪʦʰʘʨʦʚʘ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʜʚʦʰʘʨʦʚʠʭ [2]) ʤʦʜʝʣʴ 

ʚʦʣʦʛʦʧʝʨʝʥʝʩʝʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʽʚ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʤʘʩʠʚʽ ʽ 

ʨʦʟʨʘʭʫʥʦʢ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʤʦʜʝʣʽ [3] 

ʚʦʣʦʛʦʧʝʨʝʥʝʩʝʥʥʷ ʜʦʟʚʦʣʷʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʽ ʜʦʚʝʩʪʠ 

ʧʨʠʜʘʪʥʽʩʪʴ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʠʚʘʤʠ.  

ɹʘʛʘʪʦʰʘʨʦʚʘ ʤʦʜʝʣʴ ʚʦʣʦʛʦʧʝʨʝʥʝʩʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʚʠʢʦʨʠʩʪʘʻʤʦ ʤʦʜʝʣʴ ʚʦʣʦʛʦʧʝʨʝʥʝʩʝʥʥʷ ʚ ˇʨʫʥʪʘʭ, ʩʢʣʘʜʝʥʫ ʽʟ ʩʠʩʪʝʤʠ 

ʨʽʟʥʠʮʝʚʠʭ ʙʘʣʘʥʩʦʚʠʭ ʨʽʚʥʷʥʴ [3], ʱʦ ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʜʠʥʘʤʽʢʫ 

ʚʦʣʦʛʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʤʦʜʝʣʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʣʠʚʘʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʚʦʜʦʟʙʝʨʽʛʘʶʯʠʭ ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ. 

ɿʘʜʘʯʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʣʠʚʥʠʭ ʥʦʨʤ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ 

ʩʫʤʘʨʥʦʛʦ ʧʦʪʦʢʫ ʚʦʣʦʛʠ ʟʘ ʤʝʞʽ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʰʘʨʫ ʧʨʠ ʜʽʾ ʢʦʤʧʣʝʢʩʫ 

ʪʝʭʥʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ. ʇʨʦʪʝ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʦ ʦʙʯʠʩʣʶʚʘʪʠ ʢʨʠʪʝʨʽʡ ʚʦʣʦʛʦʩʪʽ 

ˇʨʫʥʪʫ, ʫʩʝʨʝʜʥʶʶʯʠ ʡʦʛʦ ʧʦ ʰʘʨʘʭ, ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ ʩʢʣʘʜʘʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʡ 

ʰʘʨ ˇʨʫʥʪʫ [3]. ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʙʘʣʘʥʩʦʚʠʤʠ ʨʽʟʥʠʮʝʚʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʾʭ 

ʧʘʨʘʤʝʪʨʠ ʥʝʦʙʭʽʜʥʦ ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʫʤʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʷ ʘʙʦ ʩʫʢʫʧʥʦʩʪʽ 

ʧʦʣʽʚ, ʪʦʙʪʦ ʜʦ ʛʽʜʨʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

[3]. ɿʘʜʘʶʪʴʩʷ ʬʘʢʪʠʯʥʽ ʘʙʦ ʧʨʦʛʥʦʟʥʽ ʧʦʣʠʚʥʽ ʥʦʨʤʠ ï m; ʬʘʢʪʠʯʥʽ ʘʙʦ 

ʧʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʦʧʘʜʽʚ ï p; ʛʣʠʙʠʥʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʨʝʥʽʚ - h; ʬʘʢʪʠʯʥʽ 

ʘʙʦ ʧʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ɽn, ʟʦʢʨʝʤʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʨʽʟʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʫ. 

ʇʝʨʝʚʘʛʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʤʦʜʝʣʽ ʜʠʥʘʤʽʢʠ ʚʦʣʦʛʦʩʪʽ 

ˇʨʫʥʪʫ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʧʦʣʠʚʽʚ ʻ: 
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- ʙʽʣʴʰʘ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ 

ʧʦʪʦʢʽʚ ʚʦʣʦʛʠ ʚ ʨʽʟʥʠʭ ʰʘʨʘʭ ˇʨʫʥʪʫ, ʘʜʘʧʪʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʧʦʣʷ; 

- ʤʦʞʣʠʚʽʩʪʴ ʤʽʥʽʤʽʟʘʮʽʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʰʘʨ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʥʦʟʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʩʪʨʦʢʽʚ ʽ ʥʦʨʤ ʧʦʣʠʚʽʚ. 

- ʨʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʨʦʟʨʘʭʫʥʦʢ - ʟʘ ʤʠʥʫʣʠʡ ʧʝʨʽʦʜ ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʘʜʽʚ, ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ, ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ; 

- ʥʘ ʧʨʦʛʥʦʟʥʠʡ ʧʝʨʽʦʜ, ʷʢʱʦ ʟʘʜʘʥʽ ʧʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʧʦʣʠʚʽʚ ʪʘ ʦʧʘʜʽʚ, 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ [3]. 

ɸʜʘʧʪʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʩʪʦʩʦʚʥʦ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ. ɸʜʘʧʪʘʮʽʷ 

ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʩʪʦʩʦʚʥʦ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʧʦʣʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʫ ʊʆɺ 

çɸʛʨʦ-ʪʦʨʛʽʚʝʣʴʥʘ ʬʽʨʤʘ çɸʛʨʦ-ɼʽʣʦè, ɹʽʣʦʟʝʨʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʍʝʨʩʦʥʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʝʞʠʤʽʚ ʟʨʦʰʝʥʥʷ ʩʪʨʦʢʠ ʽ ʥʦʨʤʠ 

ʧʦʣʠʚʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʶ ʫʩʝʨʝʜʥʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ [3]. 

ˆʨʫʥʪʠ ʜʦʩʣʽʜʥʦʛʦ ʧʦʣʷ ï ʯʦʨʥʦʟʝʤʠ, ʥʘ ʷʢʠʭ ʬʽʢʩʫʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʘ 

ʟʤʽʥʘ ʧʦ ʛʣʠʙʠʥʽ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ ʱʽʣʴʥʦʩʪʽ ʪʚʝʨʜʦʾ ʬʘʟʠ (ʚʦʥʘ ʟʨʦʩʪʘʻ ʟ 

1,291 ʛ/ʩʤ
3
 ʫ ʦʙʨʦʙʣʶʚʘʥʦʤʫ ʰʘʨʽ ʜʦ 1,395 ʛ/ʩʤ

3
 ʫ ʧʽʜʦʨʥʦʤʫ ʰʘʨʽ). 

ɼʠʬʝʨʝʥʮʽʘʣʴʥʘ ʚʦʣʦʛʦʻʤʥʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ  

(ʪʘʙʣʠʮʷ 1). 

ʊʘʙʣʠʮʷ 1 - ʈʝʟʫʣʴʪʘʪʠ ʛʽʜʨʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ˇʨʫʥʪʽʚ ʥʝʧʦʨʫʰʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ˉ 

ʛʦʨʠ-

ʟʦʥʪʫ 

ɯʥʪʝʨʚʘʣ 

ʚʽʜʙʦʨʫ, 

ʤ 

ˉ  

ʢʽʣʴʮʷ 

ʍʘʨʘʢʪʝʨʠʩ-

ʪʠʢʘ ʚʽʟʫʘʣʴʥʘ 

ʇɺ, 

% ʦʙ 

ʑʽʣʴʥʽʩʪ

ʴ, 

ʛ/ʩʤ
3
 

ɼʠʬʝʨʝʥʮʽʡʥʘ 

ʚʦʣʦʛʦʻʤʢʽʩʪʴ 

(ʧʨʠ -50 ʢʇʘ), 

% ʦʙ 

I 0,10-0,30 20 

ʏʦʨʥʦʟʝʤ, 

ʞʠʨʥʠʡ ʥʘ 

ʟʨʽʟʽ 

50,70 1,291 20,6 

II  0,30-0,50 33 
ʏʦʨʥʦʟʝʤ, ʟ 

ʦʟʥʘʢʘʤʠ 
51,72 1,395 18,3 
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ʦʛʣʝʻʥʥʷ ʥʘ 

ʟʨʽʟʽ 

III  0,50-0,70 2 

ʏʦʨʥʦʟʝʤ, ʟ 

ʦʟʥʘʢʘʤʠ 

ʦʛʣʝʻʥʥʷ ʥʘ 

ʟʨʽʟʽ  

52,87 1,394 18,0 

ɸʥʘʣʽʟʫʶʯʠ ʤʽʥʣʠʚʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʛʣʠʙʠʥʦʶ, ʩʣʽʜ 

ʢʦʥʩʪʘʪʫʚʘʪʠ ʤʘʡʞʝ ʧʦʚʥʫ ʙʝʟʩʪʨʫʢʪʫʨʥʽʩʪʴ ˇʨʫʥʪʫ. ʂʨʠʚʘ ʚʦʜʦʩʪʨʠʤʫʶʯʦʾ 

ʟʜʘʪʥʦʩʪʽ (ʦʩʥʦʚʥʘ ʛʽʜʨʦʬʽʟʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ - ʆɻʍ), ʤʘʻ ʨʽʟʢʠʡ ʧʝʨʝʣʦʤ 

ʧʨʠʙʣʠʟʥʦ ʧʨʠ ʪʠʩʢʫ ï 10 ʢʇʘ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʨʘʜʽʫʩ ʧʦʨʠʩʪʦʩʪʽ 1,5*10
-3
ʩʤ. 

ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʜʨʝʥʫʚʘʥʥʽ ʧʽʩʣʷ ʦʩʫʰʝʥʥʷ ʮʠʭ ʧʦʨ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ 

ʛʽʩʪʝʨʝʟʠʩʥʽʩʪʴ ʆɻʍ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʦʥʦʜʠʩʧʝʨʩʥʠʭ ˇʨʫʥʪʽʚ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʬʨʘʢʮʽʡ ʧʠʣʫ. ʊʠʧ ʩʪʨʫʢʪʫʨʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Vʟ.ʧ =f(r)  ʫ ʚʩʽʭ 

ʪʨʴʦʭ ʛʦʨʠʟʦʥʪʽʚ ʦʜʥʘʢʦʚʠʡ ʽ ʤʘʻ ʭʘʨʘʢʪʝʨ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʶʯʦʾ ʢʨʠʚʦʾ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʨʠʩ.1. ʧʦʜʘʥʘ ʬʘʢʪʠʯʥʘ ʜʠʥʘʤʽʢʘ 

ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʧʽʜ ʢʦʨʤʦʚʠʤʠ ʙʫʨʷʢʘʤʠ ʥʘ ʚʝʩʴ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʜʣʷ 

ʪʨʴʦʭ ˇʨʫʥʪʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ 0é20 ʩʤ, 20é40 ʩʤ, 40é60 ʩʤ.  

ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʢʠ ʚʦʣʦʛʦʧʝʨʝʥʝʩʝʥʥʷ. ʅʘ ʜʦʩʣʽʜʥʽʡ 

ʜʽʣʷʥʮʽ ʚʠʨʦʱʫʚʘʣʠʩʴ ʮʫʢʨʦʚʽ ʙʫʨʷʢʠ. ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʪʴ ï 10 

ʜʽʙ (ʧʦʯʘʪʦʢ ʣʠʧʥʷ), ʟ ʧʦʪʫʞʥʽʩʪʶ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ hʢ=0,5 ʤ., 

ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ ï 8 ʤʤ/ʜʦʙʫ, ʧʦʣʠʚ (ʥʦʨʤʦʶ 500ʤ
3
/ʛʘ), ʧʨʦʚʦʜʠʚʩʷ ʧʨʦʪʷʛʦʤ 

7-ʾ ʜʦʙʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʙʘʛʘʪʦʰʘʨʦʚʦʶ ʤʦʜʝʣʣʶ ʟʥʘʭʦʜʠʪʴʩʷ 

ʧʨʦʛʥʦʟʥʠʡ ʨʦʟʧʦʜʽʣ ʚʦʣʦʛʦʩʪʽ ʧʦ ʚʝʨʪʠʢʘʣʽ ʥʘ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʯʘʩʫ (ʜʦ 15 ʜʥʽʚ) 

(ʨʠʩ.2). ʅʘ ʛʨʘʬʽʢʫ ʥʘʥʝʩʝʥʽ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʆɻʍ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʽʨʷʥʦʛʦ ʪʝʥʟʽʦʤʝʪʨʘʤʠ ʚʩʤʦʢʪʫʶʯʦʛʦ ʪʠʩʢʫ. ʅʘ ʨʠʩʫʥʢʫ 

ʣʽʥʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʘʙʦ ʬʘʢʪʠʯʥʠʡ ʨʦʟʧʦʜʽʣ ʦʙôʻʤʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʟ ʛʣʠʙʠʥʦʶ ʥʘ ʧʝʚʥʠʡ ʬʽʢʩʦʚʘʥʠʡ ʯʘʩ (ʜʦʙʫ). ʃʽʥʽʷ 0 ʨʦʟʧʦʜʽʣ 

ʦʙôʻʤʥʦʾ ʚʦʣʦʛʦʩʪʽ ʥʘ ʧʦʯʘʪʦʢ ʨʦʟʨʘʭʫʥʢʫ. 
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ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʽʢʘ ʚʦʣʦʛʠ ʧʽʜ ʢʦʨʤʦʚʠʤʠ ʙʫʨʷʢʘʤʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ: ʘ) ʚʩʤʦʢʪʫʶʯʠʡ ʪʠʩʢ ʚʠʤʽʨʷʥʠʡ ʪʝʥʟʽʦʤʝʪʨʘʤʠ; ʙ) ʚʦʣʦʛʽʩʪʴ 

ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʆɻʍ; ʚ) ʧʦʣʠʚʠ ʽ ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. 
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ʈʠʩʫʥʦʢ 2. ʇʨʦʛʥʦʟʦʚʘʥʠʡ ʪʘ ʬʘʢʪʠʯʥʠʡ ʨʦʟʧʦʜʽʣ ʦʙôʻʤʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ˇʨʫʥʪʫ ʟʘ ʜʝʢʘʜʫ ʜʣʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ. 

 

ʇʦʨʽʚʥʷʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʽ ʬʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʄʝʪʦʜʦʤ ʢʦʚʟʥʦʛʦ 

ʩʝʨʝʜʥʴʦʛʦ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʴ ñʟʛʣʘʜʞʝʥʘò ʢʨʠʚʘ ʬʘʢʪʠʯʥʦʾ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, 

ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʚʠʟʥʘʯʘʣʘʩʴ ʪʦʯʥʽʩʪʴ ʟʘ ʦʢʨʝʤʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ (ʨʠʩ.3). 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ ʧʨʦʮʝʥʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʽ 

ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ (ʨʠʩ.3), ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʙʘʛʘʪʦʰʘʨʦʚʦʶ ʤʦʜʝʣʣʶ ʻ ʙʽʣʴʰ 

ʪʦʯʥʠʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤʠ ʜʚʦʭʰʘʨʦʚʠʤʠ ʤʦʜʝʣʷʤʠ. 

ɹʘʛʘʪʦʰʘʨʦʚʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʩʠʩʪʝʤʘʭ ʪʦʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʟ ʽʥʪʝʨʚʘʣʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʜʦ 15 ʜʥʽʚ ʙʝʟ ʚʟʷʪʪʷ ʢʦʥʪʨʦʣʴʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʽʥʪʝʨʚʘʣʫ ʨʦʟʨʘʭʫʥʢʫ ʘʙʦ ʧʨʠ ʚʠʧʘʜʘʥʥʽ 

ʦʧʘʜʽʚ ʯʠ ʟʜʽʡʩʥʝʥʥʽ ʧʦʣʠʚʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʢʦʥʪʨʦʣʴʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʽ ʚʚʦʜʠʪʠ ʾʭ ʚ ʙʘʛʘʪʦʰʘʨʦʚʫ ʤʦʜʝʣʴ ʷʢ ʧʦʯʘʪʢʦʚʽ ʫʤʦʚʠ. 
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ʈʠʩʫʥʦʢ 3. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʧʨʦʮʝʥʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʪʘ 

ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʩʝʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ 15 ʜʥʽʚ. 

 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʙʘʛʘʪʦʰʘʨʦʚʘ ʤʦʜʝʣʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ 

ʧʦʣʠʚʘʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʤʝʣʽʦʨʦʚʘʥʠʭ 

ʟʝʤʣʷʭ, ʱʦ ʚʠʨʽʰʫʻ ʪʘʢʽ ʟʘʜʘʯʽ: ʘʜʘʧʪʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʜʦ ʢʦʥʢʨʝʪʥʠʭ 

ʫʤʦʚ ʧʦʣʷ; ʫʧʨʘʚʣʽʥʥʷ ʚʦʣʦʛʽʩʪʶ ˇʨʫʥʪʫ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ; ʤʽʥʽʤʽʟʘʮʽʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʚʦʜʠ ʚ ʥʠʞʥʽ ʛʦʨʠʟʦʥʪʠ. ʇʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʽ 

ʧʨʦʛʥʦʟʥʠʭ ʟʥʘʯʝʥʴ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʧʦʢʘʟʫʻ ʾʾ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʟʘʩʪʦʩʦʚʘʥʠʤʠ ʜʚʦʭʰʘʨʦʚʠʤʠ ʤʦʜʝʣʷʤʠ. 
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ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʆɼɽʂʋ) 

ʋɼʂ 502/504 

 

ʆʎɯʅʂɸ ɺʇʃʀɺʋ ɿʄɯʅ ʂʃɯʄɸʊʋ ʅɸ ʄɯʅʃʀɺɯʉʊʔ ʊɽʄʇɽʈɸʊʋʈ 

ɺʆɼʀ ɺ ʅʀɾʅɯʁ ʏɸʉʊʀʅɯ ɺʆɼʅʆɰ ɽʂʆʉʀʉʊɽʄʀ ʈɯʏʂʀ ɼʅɯʉʊɽʈ 

ɿɸ ʇɽʈɯʆɼ ɿ 1945 ʇʆ 2018 ʈʆʂʀ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚôʷʟʘʥʘ 

ʟ ʦʮʽʥʢʦ  ʁʙʘʛʘʪʦʨʽʯʥʠʭ ʟʤʽʥ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʠʞʥʴʦʛʦ ɼʥʽʩʪʨʘ (ʩ. ʄʘʷʢʠ), ʷʢ 

ʦʜʥʦʛʦ ʟ ʛʦʣʦʚʥʠʭ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʫʛʽʜʴ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʷʢʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ (ʫ ʪʦʤʫ 

ʯʠʩʣʽ, ʚ ʙʘʩʝʡʥʽ ʨ. ɼʥʽʩʪʝʨ) ʧʦʯʘʣʠʩʷ ʟ 1989 ʨ., ʘ ʪʘʢʦʞ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, 

ʥʘʩʘʤʧʝʨʝʜ ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʚʦʜʦʩʭʦʚʠʱ ʽ ɻɽʉ (ɼʫʙʦʩʘʨʩʴʢʦʛʦ, 

ɼʥʽʩʪʨʦʚʩʴʢʦʛʦ, ʙʫʬʝʨʥʦʛʦ ʚʦʜʦʩʭʦʚʠʱ, ɻɽʉ-1, ɻɽʉ-2, ɻɸɽʉ) [1-6]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʻ ʘʥʘʣʽʟ ʤʽʥʣʠʚʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʜʠ ʥʠʞʥʴʦʛʦ ɼʥʽʩʪʨʘ (ʥʘ ʧʦʩʪʫ ʚ ʩ. ʄʘʷʢʠ), ʷʢ ʦʜʥʦʛʦ ʟ ʛʦʣʦʚʥʠʭ ʘʙʽʦʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʘʥʦʾ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʟʘ ʧʝʨʽʦʜ ʟ 1945 ʧʦ 2018 ʨʨ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʚʠʢʦʨʠʩʪʘʥʽ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ, ʚʠʟʥʘʯʝʥʽ ʟʘ 

ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʧʦʩʪʫ ʆɼɽʂʋ ʥʘ ʨ. ɼʥʽʩʪʝʨ ʚ ʩ. ʄʘʷʢʠ 

ʟʘ ʧʝʨʽʦʜ ʟ 1945 ʧʦ 2018 ʨʨ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʜʘʥʠʭ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ 
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ʭʨʦʥʦʣʦʛʽʯʥʽ ʛʨʘʬʽʢʠ ʪʘ ʨʽʟʥʠʮʝʚʽ ʽʥʪʝʛʨʘʣʴʥʽ ʢʨʠʚʽ, ʘʥʘʣʽʟ ʷʢʠʭ ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ 

ʟôʷʩʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʙʘʛʘʪʦʨʽʯʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʟʤʽʥʘʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʜʠ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʨ. ɼʥʽʩʪʝʨ ʚ ʩ. ʄʘʷʢʠ ʟʘ ʧʝʨʽʦʜ ʟ 1945 ʧʦ 2018 ʨʨ., ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʞʯʝ. ʗʢ ʧʨʠʢʣʘʜʠ, ʥʘ ʨʠʩ. 1 ʪʘ 2 ʧʦʢʘʟʘʥʽ, ʚʽʜʧʦʚʽʜʥʦ, ʛʨʘʬʽʢ 

ʤʽʥʣʠʚʦʩʪʽ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ ʪʘ ʨʽʟʥʠʮʝʚʘ ʽʥʪʝʛʨʘʣʴʥʘ ʢʨʠʚʘ 

ʤʦʜʫʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ ʥʘ ʨ. ɼʥʽʩʪʝʨ ʚ ʩ. ʄʘʷʢʠ ʟʘ ʧʝʨʽʦʜ 

ʟ 1945 ʧʦ 2018 ʨʨ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʟʘ 

ʧʝʨʽʦʜ 1945-2018 ʨʨ. ʜʦʨʽʚʥʶʻ 12,1Áʉ. ʅʘʡʙʽʣʴʰʘ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʠ ʙʫʣʘ ʫ ʣʠʧʥʽ 2012 ʨ. ʪʘ ʩʪʘʥʦʚʠʣʘ 27,4Áʉ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʚʝʩʴ 

ʜʦʩʣʽʜʞʝʥʠʡ ʧʝʨʽʦʜ ʢʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ ʤʽʩʷʮʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ 

ʙʽʣʴʰʝ 27,0Áʉ ʥʝ ʙʫʣʦ. ʅʘʡʤʝʥʰʘ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʩʢʣʘʣʘ 

0,0Áʉ ʪʘ ʚʠʟʥʘʯʝʥʘ 15 ʨʘʟʽʚ (8 ʨʘʟʽʚ ï ʫ ʩʽʯʥʽ 1985, 1987, 1996, 1997, 2002, 2003, 

2017 ʨʨ., 7 ʨʘʟʽʚ ï ʫ ʣʶʪʦʤʫ 1986, 1987, 1988, 1991, 1996, 2003, 2006 ʨʨ.). 

ʊʘʢʦʞ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʟʥʠʮʷ (ʘʤʧʣʽʪʫʜʘ) ʤʽʞ ʥʘʡʙʽʣʴʰʦʶ ʪʘ ʥʘʡʤʝʥʰʦʶ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʜʠ ʜʦʨʽʚʥʶʻ 27,4Áʉ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ 

ʘʥʘʣʽʟʽ ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜʥʽʭ ʟʘ ʢʦʞʝʥ ʤʽʩʷʮʴ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ, 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʦʶ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʫ ʣʠʧʥʽ (ʚ ʩʝʨʝʜʥʴʦʤʫ 24,0Áʉ), ʘ 

ʥʘʡʤʝʥʰʦʶ ï ʫ ʩʽʯʥʽ (ʚ ʩʝʨʝʜʥʴʦʤʫ 0,8Áʉ). 

ʅʘʡʙʽʣʴʰʘ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʙʫʣʘ ʫ 2012 ʨ. ʪʘ ʜʦʨʽʚʥʶʚʘʣʘ 

14,4Áʉ. ɿʘ ʜʦʩʣʽʜʞʝʥʠʡ ʧʝʨʽʦʜ ʢʨʽʤ 2012 ʨ. ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ 

ʙʫʣʘ ʙʽʣʴʰʝ 14,0Áʉ ʱʝ ʣʠʰʝ ʦʜʠʥ ʨʘʟ ʫ 2007 ʨ. ʪʘ ʩʢʣʘʣʘ 14,1Áʉ (ʨʠʩ. 1).  
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ʅʘʡʤʝʥʰʘ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʙʫʣʘ ʫ 1946 ʨ. ʪʘ ʜʦʨʽʚʥʶʚʘʣʘ 

10,1Áʉ. ɺʩʴʦʛʦ ʞ ʟʘ ʧʝʨʽʦʜ 1945-2018 ʨʨ. ʢʨʽʤ 1946 ʨ. ʩʝʨʝʜʥʴʦʨʽʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʙʫʣʘ ʤʝʥʰʝ 11,0Áʉ ʱʝ ʣʠʰʝ ʪʨʠ ʨʘʟʠ ï ʫ 1965 ʨ. (10,9Áʉ), ʫ 

1980 ʨ. (10,6Áʉ) ʪʘ ʫ 1985 ʨ. (10,9Áʉ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʟʥʠʮʷ (ʘʤʧʣʽʪʫʜʘ) ʤʽʞ 

ʥʘʡʙʽʣʴʰʦʶ ʪʘ ʥʘʡʤʝʥʰʦʶ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʜʠ ʜʦʨʽʚʥʶʻ 

4,3Áʉ. ɿ ʨʠʩ. 1 ʚʠʜʥʦ, ʱʦ ʟʘ ʧʝʨʽʦʜ 1945-2018 ʨʨ. ʟʘʛʘʣʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʷ ʪʝʥʜʝʥʮʽʷ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʩʽʭ ʤʽʩʷʮʽʚ ʨʦʢʫ, ʘ ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʟʘ ʧʝʨʽʦʜ 

1945-2018 ʨʨ. ʟʨʦʩʣʘ ʥʘ 1,7Áʉ (ʟ 11,2Áʉ ʫ 1945 ʨ. ʜʦ 12,9Áʉ ʫ 2018 ʨ.). 

ɸʥʘʣʽʟ ʨʽʟʥʠʮʝʚʦʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʢʨʠʚʦʾ ʤʦʜʫʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʜʠ (ʨʠʩ. 2) ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʜʚʘ ʦʩʥʦʚʥʠʭ ʧʝʨʽʦʜʠ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨ. 

ʇʝʨʰʠʡ ʧʝʨʽʦʜ ʪʨʠʚʘʚ 44 ʨʦʢʠ (ʟ 1945 ʧʦ 1988 ʨʨ.) ʪʘ ʟʘʛʘʣʦʤ ʚʽʜʧʦʚʽʜʘʚ ʬʘʟʽ 

ʧʦʩʪʫʧʦʚʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʠ (ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ). 

ɼʨʫʛʠʡ ʧʝʨʽʦʜ ʪʨʠʚʘʚ 30 ʨʦʢʽʚ (ʟ 1989 ʧʦ 2018 ʨʨ.) ʪʘ ʚʽʜʧʦʚʽʜʘʚ ʬʘʟʽ ʩʪʨʽʤʢʦʛʦ 

ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ (ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ), ʷʢʘ ʩʢʦʨʽʰ ʟʘ ʚʩʝ ʪʨʠʚʘʪʠʤʝ ʜʘʣʽ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʯʘʪʦʢ ʜʨʫʛʦʛʦ ʧʝʨʽʦʜʫ (ʟ 1989 ʧʦ 2018 ʨʨ.) ʚ ʮʽʣʦʤʫ 

ʩʧʽʚʧʘʜʘʻ ʟ ʧʦʯʘʪʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ, ʧʦʚôʷʟʘʥʠʡ ʟʽ ʟʤʽʥʘʤʠ 

ʢʣʽʤʘʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʙʘʩʝʡʥʽ ʨ. ɼʥʽʩʪʝʨ [5, 6]. 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʜʦʩʣʽʜʞʝʥʽ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʽ ʽʩʥʫʶʯʽ ʬʘʟʠ 

ʪʘ ʪʝʥʜʝʥʮʽʾ ʫ ʟʤʽʥʘʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ ʥʘ ʨ. ɼʥʽʩʪʨʘ ʚ ʩ. ʄʘʷʢʠ, ʧʦʚôʷʟʘʥʽ ʟ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʣʠ ʥʘ ʾʭ ʤʽʥʣʠʚʽʩʪʴ ʟʘ 

ʧʝʨʽʦʜ ʟ 1945 ʧʦ 2018 ʨʨ. 
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ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʆɼɽʂʋ) 

ʋɼʂ 502/504 

 

ʆʎɯʅʂɸ ɿʄɯʅ ʌɯɿʀʂʆ-ʍɯʄɯʏʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ɺʆɼʀ 

ʂʋʗʃʔʅʀʎʔʂʆɻʆ ʃʀʄɸʅʋ ɺ ʋʄʆɺɸʍ ʁʆɻʆ ɸɼɸʇʊɸʎɯɰ ɼʆ ɿʄɯʅ 

ʂʃɯʄɸʊʋ, ʇʆɺôʗɿɸʅʀʍ ɿ ʇʆʇʆɺʅɽʅʅʗʄ ʄʆʈʉʔʂʆʖ ɺʆɼʆʖ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʧʦʪʨʝʙʦʶ 

ʦʮʽʥʢʠ ʟʤʽʥ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ ʢʫʨʦʨʪʫ ʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ï 

ʂʫʷʣʴʥʠʮʴʢʦʛʦ ʣʠʤʘʥʫ (ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ, ʧʨʦʟʦʨʦʩʪʽ ʟʘ ʙʽʣʠʤ 

ʜʠʩʢʦʤ ʽ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʰʨʠʬʪʦʤ, ʢʦʣʴʦʨʫ ʟʘ ʰʢʘʣʦʶ ʢʦʣʴʦʨʽʚ, ʤʫʪʥʦʩʪʽ ʟʘ 

ʚʤʽʩʪʦʤ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ, ʛʫʩʪʠʥʠ ʟʘ ʘʨʝʦʤʝʪʨʦʤ, ʟʘʧʘʭʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

20Áʉ) ʚ ʫʤʦʚʘʭ ʰʪʫʯʥʦʾ ʧʦʜʘʯʽ ʤʦʨʩʴʢʦʾ ʚʦʜʠ ʟ ʆʜʝʩʴʢʦʾ ʟʘʪʦʢʠ ʫ 2015-2018 ʨʨ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʤʽʥ ʛʦʣʦʚʥʠʭ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ ʂʫʷʣʴʥʠʮʴʢʦʛʦ ʣʠʤʘʥʫ ʚ ʫʤʦʚʘʭ ʘʜʘʧʪʘʮʽʾ 

ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʧʦʚôʷʟʘʥʦʾ ʟ ʰʪʫʯʥʠʤ ʧʦʧʦʚʥʝʥʥʷʤ ʣʠʤʘʥʫ ʤʦʨʩʴʢʦʶ ʚʦʜʦʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʂʫʷʣʴʥʠʮʴʢʦʛʦ ʣʠʤʘʥʫ, ʷʢʽ ʚʠʢʦʥʫʚʘʣʠʩʷ ʆɼɽʂʋ ʚ 

2015-2018 ʨʨ., ʪʘ ʜʦʩʪʫʧʥʽ ʫ ʟʚʽʪʘʭ ʟ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ (ʅɼʈ) ʢʘʬʝʜʨʠ 

ʛʽʜʨʦʝʢʦʣʦʛʽʾ ʪʘ ʚʦʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʆɼɽʂʋ ʟʘ ʧʝʨʽʦʜ 2015-2018 ʨʨ. [1]. ʅʠʞʯʝ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʜʣʷ ʜʘʥʦʛʦ ʚʦʜʥʦʛʦ ʦʙôʻʢʪʫ ʚʧʝʨʰʝ. 

ɺʠʤʽʨʷʥʽ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʤʘʶʪʴ ʯʽʪʢʫ ʩʝʟʦʥʥʫ 

ʜʠʥʘʤʽʢʫ (ʨʠʩ. 1, ʘ). ʅʘʡʤʝʥʰʽ ʪʝʤʧʝʨʘʪʫʨʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʠʤʦʚʠʭ ʤʽʩʷʮʽʚ, 

ʥʘʚʝʩʥʽ ʡʜʝ ʾʭ ʟʨʦʩʪʘʥʥʷ, ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʷʥʽ ʚ ʣʽʪʥʽ ʤʽʩʷʮʽ, ʘ ʚ ʦʩʽʥʥʽʡ 

ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ.  
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ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʤʽʨʷʥʘ 25.06.2016 ʨ. ʫ ʚʝʨʭʽʚôʾ ʣʠʤʘʥʫ ʪʘ 

ʜʦʨʽʚʥʶʻ 36,2Áʉ, ʤʽʥʽʤʘʣʴʥʘ ï 01.12.2018 ʨ. ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʪʘ ʜʦʨʽʚʥʶʻ ʤʽʥʫʩ 

4,0Áʉ. ʉʝʨʝʜʥʽ ʟʘ ʨʽʢ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʣʠʤʘʥʫ ʚ 2015-2018 ʨʨ. ʟʤʽʥʶʚʘʣʠʩʷ ʚ 

ʤʝʞʘʭ 12,6-15,0Áʉ (ʨʠʩ. 1, ʙ). 

ɿʥʘʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʚʦʜʠ (ʟʘ ʙʽʣʠʤ ʜʠʩʢʦʤ) ʧʝʚʥʦʾ ʩʝʟʦʥʥʦʾ ʜʠʥʘʤʽʢʠ ʥʝ 

ʤʘʶʪʴ [1], ʭʦʯʘ ʻ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʚʝʣʠʯʠʥ ʫ 2015-2018 ʨʨ. 

ʅʘʡʙʽʣʴʰʘ ʧʨʦʟʦʨʽʩʪʴ ʟʘ ʙʽʣʠʤ ʜʠʩʢʦʤ ʚʠʤʽʨʷʥʘ 21.05.2017 ʨ. ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʣʠʤʘʥʫ ʪʘ ʜʦʨʽʚʥʶʻ 0,61 ʤ. ʅʘʡʤʝʥʰʘ ʧʨʦʟʦʨʽʩʪʴ ʚʦʜʠ ʟʘ ʙʽʣʠʤ ʜʠʩʢʦʤ ʙʫʣʘ 

ʚʠʤʽʨʷʥʘ 14.02.2017 ʨ. ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʣʠʤʘʥʫ ʪʘ ʜʦʨʽʚʥʶʻ 0,02 ʤ. ʉʝʨʝʜʥʽ ʟʘ 

ʨʽʢ ʟʥʘʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʚʦʜʠ (ʟʘ ʙʽʣʠʤ ʜʠʩʢʦʤ) ʟʘ 2015-2018 ʨʨ. ʧʦʩʪʫʧʦʚʦ 

ʟʨʦʩʪʘʶʪʴ, ʟʙʽʣʴʰʫʶʯʠʩʴ ʟ 0,17 ʤ ʫ 2015 ʨ. ʜʦ 0,31 ʤ ʫ 2018 ʨ. (ʨʠʩ. 1, ʚ). 

ɺʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʚʦʜʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʰʨʠʬʪʦʤ ʷʢʦʾʩʴ ʯʽʪʢʦʾ 

ʩʝʟʦʥʥʦʾ ʜʠʥʘʤʽʢʠ ʥʝ ʤʘʶʪʴ [1], ʭʦʯʘ ʻ ʟʘʛʘʣʴʥʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʾʭ 

ʚʝʣʠʯʠʥ ʫ 2016-2018 ʨʨ. ʪʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʝʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʣʽʪʢʫ ʪʘ ʦʩʽʥʥʶ 

ʢʦʞʥʦʛʦ ʨʦʢʫ. ʅʘʡʙʽʣʴʰʘ ʧʨʦʟʦʨʽʩʪʴ ï ʙʽʣʴʰʝ 50 ʩʤ, ʚʠʟʥʘʯʘʣʘʩʴ ʧʝʨʽʦʜʠʯʥʦ ʫ 

ʚʩʽ ʨʦʢʠ ʪʘ ʫ ʚʩʽʭ ʯʘʩʪʠʥʘʭ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʝʨʭʽʚôʷ). ʄʘʢʩʠʤʘʣʴʥʝ ʯʠʩʣʦ 

ʚʠʧʘʜʢʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʚʝʣʠʯʠʥʦʶ ʙʽʣʴʰʝ 50 ʩʤ ʟʘʬʽʢʩʦʚʘʥʝ ʫ 2018 ʨ. 

(ʚʩʴʦʛʦ 15 ʨʘʟʽʚ). ʅʘʡʤʝʥʰʘ ʧʨʦʟʦʨʽʩʪʴ ʚʦʜʠ (ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʰʨʠʬʪʦʤ) 

ʚʠʟʥʘʯʝʥʘ 28.10.2016 ʨ. ʫ ʧʨʦʙʽ ʚʦʜʠ ʟ ʚʝʨʭʽʚôʷ ʣʠʤʘʥʫ ʪʘ ʜʦʨʽʚʥʶʻ ʣʠʰʝ 0,4 ʩʤ. 

ʉʝʨʝʜʥʽ ʟʘ ʨʽʢ ʟʥʘʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ (ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ ʰʨʠʬʪʦʤ) ʫ 2016-2018 ʨʨ. 

ʟʨʦʩʣʠ ʙʽʣʴʰ ʥʽʞ ʚ 3 ʨʘʟʠ ï ʟ 10,4 ʩʤ ʫ 2016 ʨ. ʜʦ 31,4 ʩʤ ʫ 2018 ʨ. (ʨʠʩ. 1, ʛ). 

ɿʘ ʰʢʘʣʦʶ ʢʦʣʴʦʨʽʚ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʫ ʚʦʜʠ ʫ ʙʽʣʴʰ ʥʽʞ 80% 

ʚʠʧʘʜʢʽʚ ʚʽʜʧʦʚʽʜʘʣʠ 19-20 ʥʦʤʝʨʘʤ, ʪʦʙʪʦ ʞʦʚʪʫʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʤʫ ʢʦʣʴʦʨʫ, ʪʘ 

ʚ 14% ï ʢʦʨʠʯʥʝʚʦʤʫ ʢʦʣʴʦʨʫ (ʥʦʤʝʨ 21). ɺʠʨʘʞʝʥʦʾ ʜʠʥʘʤʽʢʠ ʚ ʤʽʥʣʠʚʦʩʪʽ 

ʢʦʣʴʦʨʫ ʥʝ ʤʘʻ, ʭʦʯʘ ʻ ʡʦʛʦ ʧʝʨʽʦʜʠʯʥʽ ʟʤʽʥʠ ʚʣʽʪʢʫ ʥʘ ʢʦʨʠʯʥʝʚʦ-ʞʦʚʪʠʡ 

(ʥʦʤʝʨʘ 17-18) ʪʘ ʞʦʚʪʠʡ (ʥʦʤʝʨʘ 15-16) ʢʦʣʴʦʨʠ. ʅʘʡʚʠʱʽʡ ʟ ʚʠʟʥʘʯʝʥʠʭ ʟʘ 

ʰʢʘʣʦʶ ʢʦʣʴʦʨʽʚ ʥʦʤʝʨ 21 (ʨʠʩ. 2, ʘ), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʢʦʨʠʯʥʝʚʦʤʫ ʢʦʣʴʦʨʫ, 

ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ (17 ʨʘʟ) ʚʠʟʥʘʯʘʚʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ.  
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ʅʘʡʤʝʥʰʠʡ ʟ ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʰʢʘʣʦʶ ʢʦʣʴʦʨʽʚ ʥʦʤʝʨ 14, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ 

ʟʝʣʝʥʫʚʘʪʦ-ʞʦʚʪʦʤʫ ʢʦʣʴʦʨʫ, ʚʠʟʥʘʯʘʚʩʷ ʚʩʴʦʛʦ 3 ʨʘʟʠ ʪʘʢʦʞ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʣʠʤʘʥʫ (25.06.2016 ʨ. ʪʘ 15.07.2017 ʨ.). ʉʝʨʝʜʥʽ ʟʘ ʨʽʢ ʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʫ ʚʦʜʠ ʚ 

ʣʠʤʘʥʽ ʫ 2016-2018 ʨʨ. ʥʝ ʟʤʽʥʶʚʘʣʠʩʷ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ ʞʦʚʪʫʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʤʫ 

ʢʦʣʴʦʨʫ (19-20 ʥʦʤʝʨʘ). 

ɺʠʤʽʨʷʥʽ ʟʥʘʯʝʥʥʷ ʤʫʪʥʦʩʪʽ ʚʦʜʠ (ʚʤʽʩʪʫ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ) ʩʝʟʦʥʥʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʧʦʤʽʪʥʠʭ ʪʝʥʜʝʥʮʽʡ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʥʝ ʤʘʶʪʴ [1]. 

ʅʘʡʙʽʣʴʰʘ ʤʫʪʥʽʩʪʴ ʚʦʜʠ ʚʠʤʽʨʷʥʘ 14.10.2017 ʨ. ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʪʘ 

ʜʦʨʽʚʥʶʻ 8,133 ʛ/ʜʤ
3
 (ʨʠʩ. 2, ʙ). ʅʘʡʤʝʥʰʘ ʤʫʪʥʽʩʪʴ ʚʠʤʽʨʷʥʘ 20.10.2018 ʨ. ʚ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʪʘ ʜʦʨʽʚʥʶʻ 0,013 ʛ/ʜʤ
3
. ʉʝʨʝʜʥʷ ʟʘ ʨʽʢ ʤʫʪʥʽʩʪʴ ʫ 2015-2018 ʨʨ. 

ʟʤʝʥʰʠʣʠʩʷ ʤʘʡʞʝ ʚ 4,5 ʨʘʟʠ ï ʟ 0,981 ʛ/ʜʤ
3
 ʫ 2015 ʨ. ʜʦ 0,220 ʛ/ʜʤ

3
 ʫ 2018 ʨ. 

ɻʫʩʪʠʥʘ ʚʦʜʠ ʤʘʻ ʧʦʤʽʪʥʫ ʩʝʟʦʥʥʫ ʜʠʥʘʤʽʢʫ. ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʠʤʦʚʠʭ ʤʽʩʷʮʽʚ, ʥʘʚʝʩʥʽ ʡʜʝ ʾʾ ʟʨʦʩʪʘʥʥʷ, ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ 

ʛʫʩʪʠʥʠ ʚʠʤʽʨʶʚʘʣʠʩʷ ʚ ʩʝʨʝʜʠʥʽ ʣʽʪʘ ʪʘ ʥʘ ʧʦʯʘʪʢʫ ʦʩʽʥʥʽ (ʣʠʧʝʥʴ-ʚʝʨʝʩʝʥʴ), ʟʘ 

ʥʘʡʙʽʣʴʰʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ ʽ ʥʘʡʽʥʪʝʥʩʠʚʥʽʰʦʛʦ ʾʾ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʟ ʩʝʨʝʜʠʥʠ 

ʦʩʽʥʥʽ ʜʦ ʧʦʯʘʪʢʫ ʟʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʛʫʩʪʠʥʠ [1]. ʅʘʡʙʽʣʴʰʘ ʛʫʩʪʠʥʘ 

ʚʠʤʽʨʷʥʘ 05.09.2018 ʨ. ʫ ʚʝʨʭʽʚôʾ ʣʠʤʘʥʫ ʪʘ ʜʦʨʽʚʥʶʻ 1222 ʢʛ/ʤ
3
. ʅʘʡʤʝʥʰʘ 

ʛʫʩʪʠʥʘ ʚʠʤʽʨʷʥʘ 30.01.2016 ʨ. ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʪʘ ʜʦʨʽʚʥʶʻ 1010 ʢʛ/ʤ
3
. 

ʉʝʨʝʜʥʽ ʟʘ ʨʽʢ ʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ ʚʦʜʠ ʫ 2015-2018 ʨʨ. ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʶʪʴ, 

ʟʙʽʣʴʰʫʶʯʠʩʴ ʟ 1126 ʢʛ/ʤ
3
 ʫ 2015 ʨ. ʜʦ 1169 ʢʛ/ʤ

3
 ʫ 2018 ʨ. (ʨʠʩ. 2, ʚ). 

ɺʠʤʽʨʷʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʧʘʭʫ ʚʦʜʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20Áʉ ʧʦʤʽʪʥʦʾ 

ʩʝʟʦʥʥʦʾ ʜʠʥʘʤʽʢʠ ʫ 2015-2018 ʨʨ. ʥʝ ʤʘʻ [1]. ɺ 58% ʚʠʤʽʨʽʚ ʚʦʜʘ ʚ ʣʠʤʘʥʽ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʙʫʣʘ ʙʝʟ ʟʘʧʘʭʫ, ʚ 19% ï ʟ ʨʠʙʥʠʤ, ʚ 16% ï ʟ ʟʝʤʣʠʩʪʠʤ, ʚ 7% ï ʟ 

ʧʣʽʩʥʷʚʠʤ ʽ ʥʝʧʨʠʻʤʥʠʤ ʟʘʧʘʭʘʤʠ. ʅʘʡʙʽʣʴʰʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʧʘʭʫ (5 ʙʘʣʽʚ) 

ʚʽʜʧʦʚʽʜʘʣʘ ʨʠʙʥʦʤʫ ʚʠʜʫ ʟʘʧʘʭʫ ʽ ʚʠʟʥʘʯʝʥʽ ʫ ʧʨʦʙʽ, ʚʽʜʽʙʨʘʥʦʾ 09.12.2017 ʨ. ʚ 

ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʣʠʤʘʥʫ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʚ 2016 ʨ. ʚʦʜʘ ʚ ʣʠʤʘʥʽ ʙʫʣʘ ʙʝʟ ʟʘʧʘʭʫ 

(ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20Áʉ), ʘ ʩʝʨʝʜʥʽ ʚʠʜ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʧʘʭʫ ʚ 2017 ʪʘ 2018 ʨʨ. 

ʚʽʜʧʦʚʽʜʘʣʠ ʨʠʙʥʦʤʫ ʟʘʧʘʭʫ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 1 ʙʘʣ. (ʨʠʩ. 2, ʛ). 
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ɺʠʩʥʦʚʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʝʨʰʝ ʥʘʜʘʥʦ 

ʫʟʘʛʘʣʴʥʝʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʽʥʣʠʚʦʩʪʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʦʜʠ 

ʂʫʷʣʴʥʠʮʴʢʦʛʦ ʣʠʤʘʥʫ ʚ ʫʤʦʚʘʭ ʰʪʫʯʥʦʾ ʧʦʜʘʯʽ ʤʦʨʩʴʢʦʾ ʚʦʜʠ ʟ ʆʜʝʩʴʢʦʾ 

ʟʘʪʦʢʠ ʟʘ ʧʝʨʽʦʜ 2015-2018 ʨʨ., ʷʢ ʦʜʥʦʛʦ ʟ ʟʘʩʦʙʽʚ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ ʟ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʩʪʘʥʫ 

ʂʫʷʣʴʥʠʮʴʢʦʛʦ ʣʠʤʘʥʫ ʪʘ ʤʦʨʩʴʢʦʾ ʚʦʜʠ ʟ ʆʜʝʩʴʢʦʾ ʟʘʪʦʢʠ. ɿʚʽʪʠ ʟ ʅɼʈ (ʟʘ 

2016-2018 ʨʨ.). ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ: ʈʝʧʦʟʠʪʘʨʽʡ ʙʽʙʣʽʦʪʝʢʠ ʆɼɽʂʋ (URL: 

http://eprints.library.odeku.edu.ua/view/divisions/kaf=5Fgidroecol/). 

 

 

 

ɼɸʐɽɺʉʔʂɸ ʃ.ʄ. 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ɼɺʅɿ çʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪè 

 

 

CLIMATE CHANGE AND OUR FUTURE  

 

Problem statement. Millions of people are suffering from terrible effects of 

extreme natural disasters exacerbated by climate change, from prolonged droughts in 

sub-Saharan Africa to devastating tropical hurricanes in South - East Asia, the 

Caribbean Sea and the Pacific Ocean. During the summer of 2018, population of the 

Northern hemisphere from the Arctic Circle to Greece, Japan, Pakistan and the 

United States experienced debilitating heat and devastating forest fires that killed 

hundreds of people.  

While we understand climate change primarily through its impact on our 

environment, its devastating consequences that humanity faces now and will face in 

the future due to climate change make this an urgent issue on human rights agenda. 

Climate change will increase and deepen inequality, and its effects will only 
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accumulate and worsen in the future. This will destroy lives of present and future 

generations. That is why inability of governments to withstand climate change, the 

reality of which is backed up by a huge amount of scientific evidence, could be the 

greatest human rights violation in history and affect several generations.   

The purpose of the study. The Earth's climate has been constantly changing 

throughout its history, including the average global temperature. 

However, global warming is now much faster than ever before. It is already 

obvious that human contribution to rise in temperatures over last century has become 

decisive. Mankind has emitted greenhouse gases into the atmosphere, i.e. gases 

capable to absorb thermal radiation - a by-product of development of modern 

economy. We generate greenhouse gases by burning fossil fuels, farming and using 

land resources, and other activities that cause climate change. Currently, level of 

greenhouse gases in the atmosphere is the highest in the last 800 thousand years. 

Rapid growth of their volume is a problem because it accelerates climate change so 

much that life does not have time to adapt to them. 

Climate change consists not only in rising temperatures, but also in abnormal 

weather phenomena, rising sea levels, changes in wildlife populations and their 

habitats, and other environmental impacts. Scientists have reached an almost 

unanimous consensus that global warming is caused mainly by anthropogenic factors: 

97% of climate scientists support this statement. 

The biggest factor in global warming is currently burning of fossil fuels (coal, 

oil, gas), which increases concentration of greenhouse gases, such as carbon dioxide. 

When combined with other activities (such as clearing land for agriculture), this leads 

to a rise in temperature across the planet. Scientists believe that there is the same link 

between greenhouse gas emissions and global warming as between smoking and lung 

cancer. 

This is not new information. The scientific community has been collecting and 

studying this issue for decades. Global warming warnings started making headlines in 

the late 1980s. 
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In 1992, 165 states signed the United Nations Framework Convention on 

Climate Change (UNFCCC). Since then, they have held Conferences of the Parties to 

the Framework Convention (COP) to develop methods and objectives for limiting 

climate change and adapting to its existing effects. 

Results of the research. As of 2019, the UN Framework Convention on 

Climate Change has been ratified by 197 states. We all have rights from birth, now 

these rights are in serious danger due to climate change. Although we are all 

threatened by climate change in one way or another, people most at risk are those 

who suffer from discrimination. We all equally deserve to be protected from this 

global threat. 

Combating climate change gives us a chance to put people's well-being first by 

guaranteeing them right to a healthy environment. This will give us a chance to 

promote human rights, for example, by guaranteeing more people access to green and 

cheap electricity and creating jobs in new sectors of the economy.  

Many people are already working on extraordinary, inspiring and innovative 

solutions to combat climate change. Ordinary citizens, companies, and cities around 

the world are actively working on policies, campaigns, and solutions that will protect 

people and the planet. Indigenous people and minorities have developed a system of 

mutually beneficial coexistence with the environment for centuries that they call 

home. We can learn a lot from them and, with their consent, we can use their 

technology in our own attempts to find an alternative way to interact with our planet. 

Today, Ukraine is among the top twenty countries in the world that emit the 

most greenhouse gases into the atmosphere. 

On March 15, 1999, Ukraine signed the Kyoto Protocol, which provides for 

certain obligations on the part of our state. The terms of the Protocol have been very 

soft for Ukraine, as they do not require a reduction in greenhouse gas emissions, and 

even allow them to increase to the level of 1990. 
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Conclusions. The National Environmental Center of Ukraine is trying to 

monitor activities of the Ukrainian government and influence its decisions to speed 

up implementation of climate protection programs. NECU participates in the work of 

the NGO Working Group on Climate Change and works closely with the 

organization "Voice of Nature" in conducting an educational program. 

 

 

 ɿʋɹʆɺ ʆ.ʈ. 

ʜ. ʩ.-ʛ. ʥ., ʧʨʦʬʝʩʦʨ, ʧʨʦʚʽʜʥʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɿʋɹʆɺɸ ʃ.ɻ. 

ʜ. ʪ. ʥ., ʧʨʦʬʝʩʦʨ, ʧʨʦʚʽʜʥʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 
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ʋɼʂ 556(075.8) 

 

ɼʆ ʇʀʊɸʅʅʗ ʆʎɯʅʂʀ ʄɸʂʉʀʄɸʃʔʅʆɻʆ ʉʊʆʂʋ ʈɯʏʆʂ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʆʜʥʠʤ ʟ ʥʘʩʣʽʜʢʽʚ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʻ ʟʤʽʥʘ 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʦʢ. ɹʽʣʴʰ ʪʝʧʣʘ ʘʪʤʦʩʬʝʨʘ ʟʜʘʪʥʘ ʚʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 

ʚʦʣʦʛʠ, ʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʧʘʜʽʚ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʪʘ 

ʧʦʩʠʣʝʥʥʷ ʾʭ ʟʣʠʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ [1]. ʅʘʩʣʽʜʢʦʤ ʻ ʥʝ ʪʽʣʴʢʠ ʘʢʪʠʚʽʟʘʮʽʷ ʚʦʜʥʦʾ 

ʝʨʦʟʽʾ, ʘʣʝ ʡ ʙʽʣʴʰ ʯʘʩʪʽ ʪʘ ʤʘʩʰʪʘʙʥʽ ʧʘʚʦʜʢʠ, ʟʘʪʦʧʣʝʥʥʷ ʫʛʽʜʴ ʪʘ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ. ʆʪʞʝ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦʶ ʟʘʜʘʯʝʶ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʨʽʯʦʢ ʫ ʧʝʨ̔ʦʜʠ ʧʦʚʝʥʝʡ ʪʘ ʧʘʚʦʜʢʚ̔, 

ʷʢʝ ʻ ʥʝʚʽʜô̒ ʤʥʠʤ ʝʪʘʧʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ï ʚʽʜ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʟʝʤʣʷʥʠʭ ʜʦ ʛʨʘʥʜʽʦʟʥʠʭ ʛʽʜʨʦʚʫʟʣʽʚ. ɼʣʷ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʩʧʦʨʫʜ ʚʠʟʥʘʯʘʶʪʴ ʩʪʽʢ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʈ% = 10 ʪʘ 25%, ʜʣʷ 

ʩʧʦʨʫʜ IV ï I - ʛʦ ʢʣʘʩʫ ï ʚʽʜ 1 ʜʦ 0,01%. ɺʽʨʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦ ʾ

ʤʘʢʩʠʤʘʣʴʥʦ ʾ ʚʠʪʨʘʪʠ ʩʪʦʢʫ ʤʘʻ ʜʫʞʝ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʾʾ 
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ʟʘʚʠʱʝʥʥʽ ʚʽʜʙʫʜʝʪʴʩʷ ʧʝʨʝʚʠʪʨʘʪʘ ʢʦʰʪʽʚ ʥʘ ʙʫʜʽʚʥʠʮʪʚʦ ʩʧʦʨʫʜ ʚʥʘʩʣʽʜʦʢ 

ʟʘʚʠʱʝʥʥʷ ʾʭ ʨʦʟʤʽʨʽʚ. ʇʨʠ ʟʘʥʠʞʝʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʚʠʪʨʘʪʠ ʚʦʜʦʩʢʠʜʥʘ 

ʩʧʦʨʫʜʘ ʤʦʞʝ ʥʝ ʚʧʦʨʘʪʠʩ ̫ ʟ ʧʨʦʧʫʩʢʦʤ ʩʪʦʢʫ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʤʦʞʝ 

ʟʨʫʡʥʫʚʘʪʠʩʷ ʛʨʝʙʣʷ, ʙʫʪʠ ʟʘʪʦʧʣʝʥʠʤʠ ʟʝʤʣʽ, ʽ ʮʝ ʟʘʛʨʦʞʫʻ ʚʝʣʠʢʠʤʠ 

ʣʁ ʜʩʴʢʠʤʠ ʞʝʨʪʚʘʤʠ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʟʙʠʪʢʘʤʠ. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʜʦʩʠʪʴ ʜʦʚʛʠʡ ʧʝʨʽʦʜ ʤʘʢʩʠʤʘʣʴʥʽ 

ʚʠʪʨʘʪʠ ʩʪʦʢʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʪʝʦʨʝʪʠʯʥʠʤʠ ʢʨʠʚʠʤʠ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

(ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ ʈ%), ʧʦʙʫʜʦʚʘʥʠʤʠ ʟʘ ʮʠʤʠ ʜʘʥʠʤʠ. ʆʜʥʘʢ, ʷʢ 

ʧʦʢʘʟʘʚ ʥʘʰ ʜʦʩʚʽʜ ʾʭ ʧʦʙʫʜʦʚʠ ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʦʶ ʤʝʪʦʜʠʢʦ  ʁ[2-5], ʮʽ ʢʨʠʚʽ 

ʥʝ ʟʘʚʞʜʠ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʝʤʧʽʨʠʯʥʦ  ʁʢʨʠʚʦʶ, ʷʢʘ ʙʫʜʫʻʪʴʩʷ 

ʜʣʷ ʾʭ ʧʝʨʝʚʽʨʢʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʝʤʧʽʨʠʯʥʠʭ ʢʨʠʚʠʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʚʠʪʨʘʪ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʗʢ ʚʽʜʦʤʦ, ʚ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʽ ʪʝʦʨʝʪʠʯʥʽ ʢʨʠʚʽ: ʪʨʴʦʭʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʛʘʤʤʘ-

ʨʦʟʧʦʜʽʣʫ, ʨʦʟʨʦʙʣʝʥʫ ʉ.ʅ. ʂʨʠʮɹʢʠʤ  ̔ʄ.ʌ. ʄʝʥʢʝʣʝʤ, ʪʘ ʙʽʥʦʤʽʘʣʴʥʫ ʢʨʠʚʫ 

ʨʦʟʧʦʜʽʣʫ (ʢʨʠʚʘ ʇʽʨʩʦʥʘ ɯɯɯ ʪʠʧʫ). ʆʨʜʠʥʘʪʠ ʦʙʦʭ ʢʨʠʚʠʭ ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʛʽʜʥʦ 

ʪʘʙʣʠʮʴ, ʧʨʠʚʝʜʝʥʠʭ ʚ [2-4]. ʇʨʠʢʣʘʜʠ ʾʭ ʧʦʙʫʜʦʚʠ ʧʨʠʚʝʜʝʥʽ ʚ [5, ʩ. 33]. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʨʠʚʠʭ ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʩʪʘʪʠʩʪʠʯʥ ̔

ʧʘʨʘʤʝʪʨʠ (ʥʦʨʤʘ ʩʪʦʢʫ Qʦ, ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ CV ʪʘ ʘʩʠʤʝʪʨʽʾ CS). ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʤʝʪʦʜʠ: ʤʦʤʝʥʪʽʚ (ʄʄ) ʪʘ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʡ (ɻɸ) ï ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʧʝʨʰʦʾ ʢʨʠʚʦʾ; ʤʝʪʦʜ ʥʘʡʙʽʣʴʰʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ï ʜʣʷ ʜʨʫʛʦʾ. 

ʂʨʠʪʝʨʽʻʤ ʚʽʨʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʦʙʫʜʦʚʠ ʪʝʦʨʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʻ ʾʭ ʤʘʢʩʠʤʘʣʴʥʘ 

ʟʙ̔ʞʥʽʩʪʴ ʟ ʝʤʧʽʨʠʯʥʦʶ ʢʨʠʚʦʶ, ʧʦʙʫʜʦʚʘʥʦʶ ʥʘ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʟ ʩʪʦʢʫ. 

ʆʨʜʠʥʘʪʠ ʝʤʧʽʨʠʯʥʦʾ ʢʨʠʚʦʾ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʦʜʥʽʻʾ ʟ 9 ʚʝʣʠʢʠʭ ʨʽʯʦʢ 

ʋʢʨʘʾʥʠ - ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʚ ʤ. ʃʠʩʠʯʘʥʩʴʢ) ʟʘ ʧʝʨʽʦʜ ʟ 1893 ʧʦ 1970 ʨʨ. ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʦʨʜʠʥʘʪ ʪʝʦʨʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʥʘʡʜʝʥʠʭ ʟʘ ʪʨʴʦʤʘ ʤʝʪʦʜʘʤʠ, ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʷ 1 

ʆʨʜʠʥʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ  

ʈ% 0,01 0,1 1 3 5 10 20 25 30 40 

Qʨ% , ʄʄ 5694 4570 3416 2820 2537 2116 1673 1512 1382 1161 

Qʨ% , ʅʇ 7972 4980 3593 2905 2577 2119 1638 1463 1332 1103 

Qʨ% , ɻɸ 6935 5431 3903 3147 2782 2283 1760 1577 1428 1187 

Qʨ% , ɽʄʇ - - 3504 3070 2800 2300 1630 1440 1310 1140 
           

ʈ% 50 60 70 75 80 90 95 97 99 99,9 

Qʨ% , ʄʄ 970 794 618 534 442 236 91 14 -55 -169 

Qʨ% , ʅʇ 924 756 603 534 458 297 198 152 83 29,5 

Qʨ% , ɻɸ 987 804 638 564 481 306 215 157 90 40,0 

Qʨ% , ɽʄʇ 980 780 550 450 360 260 200 170 140 - 

 

ɸʥʘʣʽʟ ʪʘʙʣ. 1 ʩʚʽʜʯʠʪʴ, ʱʦ ʙ̔ ʥʦʤʽʘʣʴʥʘ ʢʨʠʚʘ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʟʥʘʡʜʝʥʠʤʠ 

ʟʘ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʽʚ, ʧʨʠ ʈ% = 1é10% ʜʘʻ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ (Qʨ% , ʄʄ) 

ʥʽʞ ʝʤʧʽʨʠʯʥʘ (Qʨ%, ɽʄʇ), ʱʦ ʻ ʥʝʧʨʠʡʥʷʪʥʠʤ, ʪʘ ʜʫʞʝ ʟʘʥʠʞʫʻ ʾʭ ʧʨʠ ʈ% = 

95é99%. ɺʽʜʥʦʩʥʦ ʜʦʙʨʫ ʟʙʽʞʥʽʩʪʴ ʟ ʝʤʧʽʨʠʯʥʦ ʁʢʨʠʚʦʶ ʚ ʚʝʨʭʥʽʡ ʾʾ ʯʘʩʪʠʥʽ 

(ʧʨʠ ʈ% = 3é10%) ʤʘʻ ʙ̔ ʥʦʤʽʘʣʴʥʘ ʢʨʠʚʘ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʟʥʘʡʜʝʥʠʤʠ 

ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʘʣʝ ʧʨʠ ʈ% = 1% ʚʦʥʘ ʟʘʚʠʱʫʻ ʚʠʪʨʘʪʫ Qʨ%, ɻɸ ʥʘ 

11,4%. ɼʦʙʨʫ ʟʙʽʞʥʽʩʪʴ ʟ ʝʤʧʽʨʠʯʥʦ ʁʢʨʠʚʦ ʁʚ ʥʠʞʥʽʡ ʾʾ ʯʘʩʪʠʥʽ (ʧʨʠ ʈ% = 

95%) ʤʘʻ ʢʨʠʚʘ çʅʇè, ʟʘʩʥʦʚʘʥʘ ʥʘ ʪʨʴʦʭʧʘʨʘʤʝʪʨʠʯʥʦʤʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ,̔ ʘʣʝ 

ʚʦʥʘ ʜʘʻ ʟʘʥʠʞʝʥʽ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ ʧʨʠ ʈ%.= 3é10%, ʱʦ ʥʝʧʨʠʧʫʩʪʠʤʦ. 

ʗʢ ʙʘʯʠʤʦ, ʧʽʜʙʽʨ ʢʨʠʚʦʾ, ʷʢʘ ʦʜʥʘʢʦʚʦ ʜʦʙʨʝ ʘʧʨʦʢʩʠʤʫʻ ʝʤʧʽʨʠʯʥʫ ʢʨʠʚʫ 

ʫ ʚʩʽʭ ʾʾ ʪʦʯʢʘʭ ï ʷʢ ʫ ʚʝʨʭʥʽʡ, ʪʘʢ ʽ ʚ ʥʠʞʥʽʡ ʾʾ ʯʘʩʪʠʥʘʭ  ̒ʥʝʧʨʦʩʪʠʤ. ʊʦʤʫ, 

ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʟʘʟʚʠʯʘʡ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʮʽʢʘʚʠʪʴ ʩʪʽʢ ʣʠʰʝ ʤʘʣʦʾ ʘʙʦ 

ʚʝʣʠʢʦʾ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ, ʚʚʘʞʘʻʤʦ, ʱʦ ʩʣʽʜ ʧʨʘʛʥʫʪʠ ʥʝ ʜʦ ʧʦʚʥʦʛʦ ʟʙʽʛʫ ʢʨʠʚʠʭ, 

ʧʨʠ ʷʢʦʤʫ ʚʪʨʘʯʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʚ ʦʙʦʭ ʯʘʩʪʠʥʘʭ, ʘ ʜʦ ʪʦʛʦ, ʱʦʙ ʪʝʦʨʝʪʠʯʥʽ 

ʢʨʠʚʽ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ ʚʧʠʩʫʚʘʣʠʩʷ ʙ ʦʜʥʫ ʟ ʜʚʦʭ ʦʙʣʘʩʪʝʡ ʝʤʧʽʨʠʯʥʠʭ ʪʦʯʦʢ 

ï ʚ ʪʫ, ʷʢʘ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ. 

ʆʧʨʘʮʶʚʘʚʰʠ ʯʠʤʘʣʫ ʢ̔ ʣʴʢʽʩʪʴ ʨʷʜʽʚ ʷʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʨʽʯʥʦʛʦ 
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ʩʪʦʢʫ, ʧʦʙʘʯʠʣʠ, ʱʦ ʚ ̔ʥʪʝʨʚʘʣʽ ʈ%= 0,01é25% ʝʤʧʽʨʠʯʥʽ ʪʦʯʢʠ ʜʦʙʨʝ 

ʘʧʨʦʢʩʠʤʫʶʪʴʩʷ ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʢʨʠʚʦʶ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ ʢʨʠʚʠʭ, ʷʢʽ, ʷʢ ʚʽʜʦʤʦ, ʥʝ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʙʽʣʴʰ 

ʧʨʦʩʪʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʪʘʙʣʠʮʽ ʚʽʜʭʠʣʝʥʴ ʌ(ʈ, ʉS) ʙʽʥʦʤʽʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʇʽʨʩʦʥʘ III  [5, ʜʦʜ. 1] ʽ ʦʨʜʠʥʘʪ ʂʨ ʪʨɹʦʭʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʛʘʤʤʘ-

ʨʦʟʧʦʜʽʣʫ [5, ʜʦʜ. 3]. 

ʉʧʦʯʘʪʢʫ ʧʦʙʫʜʫʚʘʣʠ ʚ Excel ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʦʨʜʠʥʘʪ ʂʨ, ʫʟʷʪʠʭ ʟ 

ʪʘʙʣʠʮʴ [5, ʜʦʜ. 3], ʚʽʜ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʈ% ʚ ʽʥʪʝʨʚʘʣʽ ʾʾ ʚʘʨʽʶʚʘʥʥʷ ʚʽʜ 0,01 ʜʦ 

99% ʧʨʠ ʉV = 0,1; 0,3; 0,5; 0,7; 0,9; 1 ʪʘ ʧʨʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʉS = 2ʉV (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʉʽʤʝʡʩʪʚʦ ʢʨʠʚʠʭ ʪʨʴʦʭʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʟʘ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪʫ ʚʘʨʽʘʮʽʾ CV , ʱʦ ʜʦʨʽʚʥʶʶʪʴ 0,1; 0,3, 0,5; 0,7; 0,9; 1. 

 

ʆʙʠʨʘʶʯʠ ʚ Excel ʣʦʛʘʨʠʬʤʽʯʥʽ ʣʽʥʽʾ ʪʨʝʥʜʫ, ʧʦʙʘʯʠʣʠ, ʱʦ ʚ ʽʥʪʝʨʚʘʣʽ ʈ% 

ʚʽʜ 0,01 ʜʦ 25% ʚʦʥʠ ʽʜʝʘʣʴʥʦ (R
2
 = 1) ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʪʦʯʢʠ ʪʝʦʨʝʪʠʯʥʦʾ 

ʢʨʠʚʦʾ. ʈ̔ ʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʦʨʜʠʥʘʪ ʂʨ ʚʽʜ ʈ% ʟʘ ʨ̔ʟʥʠʭ ʉV ʧʨʠ KCs=CS/CV = 2 

ʤʘʪʁɹ ʚʠʜ: 

ʂʨ = ɸkp0-25 - ɺkp0-25ln(P%)                                          (1) 

ɿʥʘʯʝʥʥ ̫ʚʽʣʴʥʦʛʦ ʯʣʝʥʘ ɸkp0-25 ʪʘ ʢʦʝʬ̔ʮ̔ ʥ̒ʪʘ ɺkp0-25 ʨ̔ʚʥ̫ʥʥʷ (1) ʧʨʠ KCs = 

2, ʷʢ ʚʠʷʚʠʣʦʩʷ, ʻ ʬʫʥʢʮʽʷʤʠ ʢʦʝʬ̔ʮ̔ ʥ̒ʪʘ ʚʘʨʽʘʮ̔ ʾ CV: 

ɸkp0-25 = 1,251CV
2
 + 2,375CV+0,985;    ɺkp0-25 = 0,564CV

2
 + 0,436CV +0,001. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʦʪʨʠʤʘʣʠ ʜʚʦʭʬʘʢʪʦʨʥʝ ʨʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 
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ʦʨʜʠʥʘʪʠ ʪʨʴʦʭʧʘʨʘʤʝʪʨʠʯʥʦʾ ʢʨʠʚʦʾ ʚʽʜ ʈ% ʪʘ CV (ʧʨʠ CS = 2CV):  

ʂʨ0-25 = (1,25CV
2
 + 2,38CV+0,985) - lnP%(0,564CV

2
 + 0,435CV)            (2) 

ʇʦʜʘʣʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʚʦʭʬʘʢʪʦʨʥ ̔ʨʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ɸkp  ̔ɺkp ï ʷʢ ʚʽʜ 

CV, ʪʘʢ  ̔ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ KCs = CS/CV  ʚ ʽʥʪʝʨʚʘʣʽ ʡʦʛʦ ʚʘʨʽʶʚʘʥʥʷ ʚʽʜ 0,5 ʜʦ 3: 

ɸkp = 
]2448,0)2)(6,0(1[

)]123,0754,0)(949,049,2074,1[( 2

Ö---

+++

KcsCv

KcsCvCv
 

Bkp = 
]5575,0)2)(6,0(1[

)]0149,0425,0218,0()015,0478,0503,0[( 22

Ö---

-+³-+

KcsCv

KcsKcsCvCv
 

ɼʣʷ ʙʽʥʦʤʽʘʣʴʥʦʾ ʢʨʠʚʦʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʥʦʨʤʦʚʘʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʌ(ʈ, CS) ʚʽʜ ʈ% ʚ ʽʥʪʝʨʚʘʣʽ 0,1é25% ʪʝʞ ʤʘ ̒ʣʦʛʘʨʠʬʤʯ̔ʥʠʡ ʚʠʜ:  

ʌ(ʈ,CS) = ɸʌ0-25 ï ɺʌ0-25ln(P%)                                     (3) 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʣʝʤʝʥʪʠ ʨʽʚʥʷʥʥʷ (3) ʚ 

ʽʥʪʝʨʚʘʣʽ ʈ% ʚʽʜ 0,1 ʜʦ 25% ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ CS ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: 

ɸʬ = 2,222 + 0,802CS ï 0,0575CS
2
;  ɺʬ = 0,0062CS

2
 ï 0,2955CS ï 0,4305. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʚʥʷʥʥʷ (3) ʩʪʘʻ ʜʚʦʭʬʘʢʪʦʨʥʠʤ ʽ ʦʪʨʠʤʫʻ ʚʠʛʣʷʜ:  

ʌ(ʈ, CS) = (2,222+0,802CSï0,058CS
2
) ï (0,0062CS

2
ï0,3CSï0,43)lnP%      (4) 

ɺʠʭʦʜʷʯʠ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʦʛʘʨʠʬʤʫ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʦʣʠ ʌ(ʈ, 

CS) ʤʘʻ ʣʦʛʘʨʠʬʤʽʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʈ%, ʪʦ ʽ ʦʨʜʠʥʘʪʘ ʪʝʦʨʝʪʠʯʥʦʾ ʢʨʠʚʦʾ 

ʪʨɹʦʭʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, ʱʦ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʌ(ʈ,CS) ʥʘ ʉV 

ʧʣʶʩ 1, ʪʘʢʦʞ ʤʘʻ ʣʦʛʘʨʠʬʤʯ̔ʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɼʣʷ ʽʥʪʝʨʚʘʣʽʚ ʈ% ʚʽʜ 25 ʜʦ 70% ʪʘ ʚʽʜ 70 ʜʦ 99% ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʦʨʜʠʥʘʪʠ 

ʪʨɹʦʭʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʪʘ ʙʽʥʦʤʽʘʣʴʥʦʾ ʢʨʠʚʦʾ ʟ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ ʘʧʨʦʢʩʠʤʫ ̒ʧʦʣ̔ʥʦʤʽʘʣʴʥʘ ʬʫʥʢʮʽʷ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ. 

ʇʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʪʝʦʨʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ï ʪʨɹʦʭʧʘʨʘʤʝʪʨʠʯʥʦʾ ʪʘ ʙʽʥʦʤʽʘʣʴʥʦʾ ʜʣʷ 

ʟʥʘʯʝʥʴ P% ʚʽʜ 0,01 ʜʦ 99,9% ʪʝʧʝʨ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʙʠʨʘʪʠ ʦʨʜʠʥʘʪʠ ʂʨ 

ʜʣʷ ʧʝʨʰʦʾ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʌ(ʈ, CS) ʜʣʷ ʜʨʫʛʦʾ ʟ ʢʨʠʚʠʭ ʟʘ ʪʘʙʣʠʮ̫ʤʠ, 

ʽʥʪʝʨʧʦʣʶʶʯʠ ʤʽʞ ʾʭ ʨʷʜʢʘʤʠ, ʱʦ ʻ ʢʨʦʧʽʪʢʦʶ ʦʧʝʨʘʮʽʻʶ, ʘ ʤʦʞʥʘ ʧʨʦʩʪʦ 
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ʟʥʘʡʪʠ ʂʨ ʪʘ ʌ(ʈ, CS) ʟʘ ʨʦʟʨʦʙʣʝʥʠʤʠ ʬʦʨʤʫʣʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʧʘʨʘʪ 

Excel. 

ɺʠʩʥʦʚʦʢ. ɼʦʚʝʜʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ ʩʢʣʘʜʥʠʭ ʨʽʚʥʷʥʴ, 

ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʷʢ ʪʨʴʦʭʧʘʨʘʤʝʪʨʠʯʥʦʾ, ʪʘʢ ʽ ʙʽʥʦʤʽʘʣʴʥʦʾ ʢʨʠʚʠʭ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ ʪʘ ʧʦʣʽʥʦʤʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʴ. ʆʪʞʝ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ, ʟʦʢʨʝʤʘ ʚʽʜ 25 ʜʦ 

0,01%, ʟʘ ʨʷʜʦʤ ʡʦʛʦ ʝʤʧʽʨʠʯʥʠʭ ʟʥʘʯʝʥʴ, ʥʝʤʘʻ ʩʝʥʩʫ ʙʫʜʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ 

ʢʨʠʚʽ. ɼʦʩʠʪʴ ʧʨʦʩʪʦ ʟʘʜʘʪʠ ʚ Excel ʜʣʷ ʝʤʧʽʨʠʯʥʠʭ ʪʦʯʦʢ ʚ ʦʟʥʘʯʝʥʦʤʫ 

ʽʥʪʝʨʚʘʣʽ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʣʦʛʘʨʠʬʤʽʯʥʫ ʣʽʥʽʶ ʪʨʝʥʜʫ ̔ ʥʘʜʘʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʰʢʘʣʽ ʣʦʛʘʨʠʬʤʯ̔ʥʠʡ ʚʠʜ. 

ʎʷ ʧʨʦʧʦʟʠʮʽʷ, ʙʝʟʧʝʨʝʯʥʦ, ʤʘʻ ʜʠʩʢʫʩʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʦʩʢʽʣʴʢʠ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʥʝ ʤʦʞʫʪʴ ʚʽʜʭʠʣʷʪʠʩʷ ʚʽʜ ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ 

(ɼɹʅ ɺ.2.4-8:2014 ʽ ʉʇ 33-101-2003, ʧʨʠʡʥʷʪʽ ʚʽʜʧʦʚʽʜʥʦ ʚ ʋʢʨʘʾʥʽ ʪʘ ʈʦʩʽʾ 

ʟʘʤʽʩʪʴ [3], ʘʣʝ ʥʝ ʤʦʞʥʘ ʚʽʜʢʠʜʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʦʜʠʥ ʟ ʥʘʧʨʷʤʢʽʚ ʷʢʦʛʦ ʚʠʩʚʽʪʣʝʥʦ ʚ ʜʘʥʽʡ ʩʪʘʪʪʽ. 
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ɿʋɹʆɺɸ ʃ.ɻ. 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɿʋɹʆɺ ɸ.ʈ.  

ʜ.ʩ.-ʭ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʋʢʨʘʠʥʩʢʠʡ ʦʨʜʝʥʘ çɿʥʘʢ ʧʦʯʝʪʘè ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʠʤ. ɻ.ʅ.ɺʳʩʦʮʢʦʛʦ, ʛ. ʍʘʨʴʢʦʚ 

 

ʋɼʂ 551.5(075) 

 

ɻʃʆɹɸʃʔʅʓɽ ɸʅʊʀʎʀʂʃʆʅɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ 

ʉɽɺɽʈʅʆɻʆ ʇʆʃʋʐɸʈʀʗ ɿɽʄʃʀ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʣʝʞʠʪ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ. ʂʦʤʧʦʥʝʥʪʘʤʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʘʪʤʦʩʬʝʨʘ, ʣʠʪʦʩʬʝʨʘ ʠ 

ʛʠʜʨʦʩʬʝʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʘʪʤʦʩʬʝʨʫ, ʷʚʣʷʝʪʩʷ ʝʝ 

ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʎʝʣʴ ʨʘʙʦʪʳ - ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʣʦʙʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ɿʝʤʣʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʪʠʮʠʢʣʦʥʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠ.̫ ʂʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʚ ʧʦʣʫʰʘʨʠʷʭ ɿʝʤʣʠ 

ʭʘʨʘʢʪʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʥʪʠʮʠʢʣʦʥʦʚ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ ʨʘʟʣʠʯʘʝʪʩʷ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʥʪʠʮʠʢʣʦʥʦʚ ʧʦ ʩʝʟʦʥʘʤ [1, 2]  
ʃʝʪʦ (ʠʶʣʴ) ɿʠʤʘ (ʷʥʚʘʨʴ) 

ʉʝʚʝʨʥʦʝ ʧʦʣʫʰʘʨʠʝ 

1.ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʦʢʝʘʥ (ɸʟʦʨʩʢʠʡ) 1.ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ (ʂʘʥʘʜʩʢʠʡ, 

1020 ʛʇʘ) 

2.ʊʠʭʠʡ ʦʢʝʘʥ (ɻʘʚʘʡʩʢʠʡ ʠʣʠ 

ɻʦʥʦʣʫʣʩʢʠʡ, 1020 ʛʇʘ) 

2.ɸʟʠʷ (ɸʟʠʘʪʩʢʠʡ ʠʣʠ ʉʠʙʠʨʩʢʠʡ), 

1035 ʛʇʘ ʩ ʮʝʥʪʨʦʤ ʥʘʜ ʄʦʥʛʦʣʠʝʡ, 

ʗʢʫʪʠʝʡ, ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣ. 

3.ʉʨʝʜʠʟʝʤʥʦʝ ʤʦʨʝ 3.ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ, ɹʘʣʢʘʥʳ 

4.ʄʦʨʷ ɸʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ 4.ʉʝʚʝʨ ɸʬʨʠʢʠ 
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ʖʞʥʦʝ ʧʦʣʫʰʘʨʠʝ 

1.ɸʪʣʘʥʪʠʯʝʩʢʠʡ ʦʢʝʘʥ 

2.ʊʠʭʠʡ ʦʢʝʘʥ 

3.ʀʥʜʠʡʩʢʠʡ ʦʢʝʘʥ (1020 ʛʇʘ) 

4.ɸʥʪʘʨʢʪʠʜʘ 

 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʪʤʦʩʬʝʨʳ, ʣʠʪʦʩʬʝʨʳ ʠ ʛʠʜʨʦʩʬʝʨʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 1, ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʘʥʪʠʮʠʢʣʦʥʳ ʚʝʩʴ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʥʘʭʦʜʷʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘʜ ʢʦʥʪʠʥʝʥʪʘʤʠ: ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ; ɸʟʠʷ ʩ 

ʮʝʥʪʨʦʤ ʥʘʜ ʄʦʥʛʦʣʠʝʡ, ʗʢʫʪʠʝʡ, ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣ.; ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ - 

ɹʘʣʢʘʥʳ; ʉʝʚʝʨ ɸʬʨʠʢʠ [2, 3]. ʀʭ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʦʢʨʳʪ ʩʥʝʛʦʤ, ʦʜʥʘʢʦ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʝʨʠʦʜʳ ʢʦʨʦʪʢʠʭ ʦʪʪʝʧʝʣʝʡ (1 - 3, ʠʥʦʛʜʘ 4 ʨʘʟʘ ʟʘ 

ʟʠʤʫ) ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʪʘʷʥʠʶ ʠ ʧʝʨʝʜʘʯʝ ʪʝʧʣʘ ʪʘʣʦʡ ʚʦʜʳ ʤʝʨʟʣʳʤ ʩʣʦʷʤ ʧʦʯʚ 

ʧʦʩʣʝʜʥʠʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʞʠʞʝʥʠʶ. ʇʨʦʠʩʭʦʜʠʪ ʪʝʨʤʠʯʝʩʢʘʷ ʘʙʨʘʟʠʷ 

ʣʴʜʠʩʪʳʭ, ʠʤʝʚ ʠhʭ ʜʦ ʧʨʦʤʝʨʟʘʥʠʷ ʨʳʭʣʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚ, ʠʭ ʦʪʪʘʠʚʘʥʠʝ. 

ʇʨʠ ʧʦʚʳʰʝʥʥʦʤ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ, ʧʨʠʩʫʱʝʤ ʘʥʪʠʮʠʢʣʦʥʘʤ, ʚʦʟʨʘʩʪʘʝʪ 

ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʛʘʟʦʚ. ɺ ʪʘʣʦʡ ʩʥʝʛʦʚʦʡ ʚʦʜʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʉʦʜʝʨʞʘʥʠʝ ʉʆ2 ʚ ʪʘʣʳʭ ʚʦʜʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʮʠʘʣʴʥʳʤ 

ʜʘʚʣʝʥʠʝʤ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ ʥʘʜ ʨʘʩʪʚʦʨʦʤ ʨʉʆ2 ʨʘʩʪʦʧʣʝʥʥʦʛʦ ʩʥʝʛʘ. 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʉʆ2 ʚ ʪʘʣʦʡ ʚʦʜʝ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʩʪʝʧʠ, ʣʝʩʦʩʪʝʧʠ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʦʙʳʟʚʝʩʪʢʦʚʘʥʥʦʡ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʪʚʦʨʠʤʦʛʦ ʚ ʚʦʜʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ: ʉʘʉʆ3 + 

ʅ2ʆ + ʉʆ2 = ʉʘ(ʅʉʆ3)2, ʪʦ ʝʩʪʴ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠʤʝʝʪ ʤʝʩʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʩʪʦʢ ʉʆ2 ʚ ʧʦʯʚʫ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʉʆ2 ʨʘʩʪʚʦʨʠʤʦʩʪʴ 

ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʪʚʦʨʠʤʦʛʦ ʚ 

ʚʦʜʝ ʙʠʢʘʨʙʦʥʘʪʘ (ʛʠʜʨʦʢʘʨʙʦʥʘʪʘ) ʢʘʣʴʮʠʷ. ɻʠʜʨʦʢʘʨʙʦʥʘʪ ʢʘʣʴʮʠʷ ʉʘ(ʅʉʆ3)2 

ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ ʪʘʣʳʭ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ. ʕʪʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʜʥʝʡ ï ʚ ʧʝʨʠʦʜʳ ʦʪʪʝʧʝʣʝʡ. ʇʦʩʣʝ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ ʉʘ(ʅʉʆ3)2 ʨʘʩʧʘʜʘʝʪʩʷ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʉʆ2 ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʨʘʩʪʚʦʨʠʤʦʛʦ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ.  

ɸ.ʀ. ʇʝʨʝʣʴʤʘʥ [3] ʫʪʚʝʨʞʜʘʣ, ʯʪʦ çɺʩʝ ʩʪʝʧʠ ʠ ʧʫʩʪʳʥʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʦʜʥʦʡ ʟʦʥʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʭʦʪʷ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʤʝʱʘʶʪʩʷ ʯʝʪʳʨʝ 
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ʧʦʯʚʝʥʥʳʝ ʟʦʥʳ. ʇʦʵʪʦʤʫ ʥʘ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜʘʭ - ʠ ʧʦʜ ʯʝʨʥʦʟʝʤʥʦʡ, ʠ ʧʦʜ 

ʢʘʰʪʘʥʦʚʦʡ, ʠ ʧʦʜ ʩʝʨʦʟʝʤʥʦʡ ʧʦʯʚʘʤʠ ʦʙʨʘʟʫʝʪʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ ʢʦʨʘ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ï ʦʙʣʦʤʦʯʥʘʷ ʦʙʳʟʚʝʩʪʢʦʚʘʥʥʘʷè. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʣʠʯʠʝ ʠ 

ʜʠʥʘʤʠʢʘ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʚ ʯʝʨʥʦʟʝʤʘʭ, ʚ ʢʘʰʪʘʥʦʚʳʭ ʠ ʩʝʨʦʟʝʤʥʳʭ ʧʦʯʚʘʭ 

ʦʙʫʩʣʦʚʣʝʥʳ ʤʥʦʛʦʪʳʩʷʯʝʣʝʪʥʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʘʪʤʦʩʬʝʨʳ ʩ ʣʠʪʦʩʬʝʨʦʡ, 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘʜ ʢʦʥʪʠʥʝʥʪʘʤʠ ʟʠʤʥʠʭ ʘʥʪʠʮʠʢʣʦʥʦʚ ʩʦ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʠ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʉʆ2. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʪʤʦʩʬʝʨʳ, ʣʠʪʦʩʬʝʨʳ, ʛʠʜʨʦʩʬʝʨʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʘʥʪʠʮʠʢʣʦʥʳ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʥʘʭʦʜʷʪʩʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʥʘʜ ʊʠʭʠʤ ʠ ɸʪʣʘʥʪʠʯʝʩʢʠʤ ʦʢʝʘʥʘʤʠ [1, 2]. 

ɺʦʟʜʫʰʥʘʷ ʩʨʝʜʘ ʥʘʜ ʊʠʭʠʤ ʦʢʝʘʥʦʤ ʩ ʤʘʩʰʪʘʙʥʳʤʠ ʣʝʪʥʠʤʠ 

ʘʥʪʠʮʠʢʣʦʥʘʤʠ ʦʢʘʡʤʣʝʥʘ ʪ. ʥ. çʊʠʭʦʦʢʝʘʥʩʢʠʤ ʦʛʥʝʥʥʳʤ ʢʦʣʴʮʦʤè ʠʟ 

ʦʩʪʨʦʚʥʳʭ ʚʫʣʢʘʥʦʚ, ʨʘʟʜʝʣʝʥʥʳʤ ʵʢʚʘʪʦʨʦʤ ʥʘ ʩʝʚʝʨʥʫʶ ʠ ʶʞʥʫʶ ʯʘʩʪʠ. 

ɿʜʝʩʴ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʚʩʝʭ ʘʢʪʠʚʥʳʭ ʚʫʣʢʘʥʦʚ ɿʝʤʣʠ, 

ʢʦʪʦʨʳʭ ʧʦ ʨʘʟʥʳʤ ʧʦʜʩʯʝʪʘʤ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʪ 1000 ʜʦ 1500 [4]. ʆʥʠ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ ʪʝʧʣʘ, ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʤʥʦʛʠʭ ʛʘʟʦʚ. 

 

ʈʠʩ. 1. ʊʠʭʦʦʢʝʘʥʩʢʦʝ çʦʛʥʝʥʥʦʝ ʢʦʣʴʮʦè ʥʘ ʢʘʨʪʝ ʚʫʣʢʘʥʦʚ ɿʝʤʣʠ  

(ʥʘ ʦʩʥʦʚʝ ʨʠʩʫʥʢʘ ʠʟ [5]). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʘʥʪʠʮʠʢʣʦʥʘʭ ʥʘ ʚʳʩʦʪʝ ʧʦʯʪʠ 1000 ʤ 

ʩʫʱʝʩʪʚʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʟʘʜʝʨʞʠʚʘʶʱʠʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ, ʧʦʜ ʢʦʪʦʨʳʤʠ 
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ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚʣʘʛʘ, ʠʩʧʘʨʷʶʱʘʷʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʦʚ. ɿʘʜʝʨʞʠʚʘʶʱʠʝ 

ʩʣʦʠ ï ʛʣʘʚʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʚʣʘʛʠ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ [6]. 

ɺ ʚʦʩʪʦʯʥʦʡ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚʦʟʥʠʢʘʶʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʕʣʴ-ʅʠʥʴʦ (ʕʅ) - ʧʦʟʠʪʠʚʥʳʝ ʘʥʦʤʘʣʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. 

ɹʣʘʛʦʜʘʨʷ ʜʘʣʴʥʦʜʝʡʩʪʚʠʶ ʵʪʦ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʣʦʙʘʣʴʥʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʘʥʦʤʘʣʠʡ ʥʘ ɿʝʤʣʝ [7]. ʉ ʕʣʴ-ʅʠʥʴʦ-ʖʞʥʦʝ ʢʦʣʝʙʘʥʠʝ (ʕʅʖʂ) ʩʚʷʟʘʥʘ 

ʚʘʣʢʝʨʦʚʩʢʘʷ ʮʠʨʢʫʣʷʮʠʷ ï ʦʩʦʙʘʷ ʢʦʣʝʙʘʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʩʠʩʪʝʤʝ ʦʢʝʘʥ-

ʘʪʤʦʩʬʝʨʘ. ɺʘʣʢʝʨʦʚʩʢʠʡ ʫʯʘʩʪʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʘʣʴʥʫʶ ʮʠʨʢʫʣʷʮʠʶ ʚ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʫʧʨʘʚʣʷʝʤʫʶ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʛʨʘʜʠʝʥʪʦʤ ʦʢʝʘʥʘ. 

ɺʦʟʜʫʰʥʳʝ ʤʘʩʩʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʘʩʩʘʪʘ ʥʘʜ ʊʠʭʠʤ ʦʢʝʘʥʦʤ ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʠʟ ʙʦʣʝʝ ʭʦʣʦʜʥʳʭ ʚʦʩʪʦʯʥʳʭ ʘʢʚʘʪʦʨʠʡ ʦʢʝʘʥʘ ʚ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʛʜʝ 

ʦʥʠ ʧʨʦʛʨʝʚʘʶʪʩʷ, ʦʙʦʛʘʱʘʶʪʩʷ ʚʣʘʛʦʡ, ʧʦʜʳʤʘʶʪʩʷ ʚʚʝʨʭ ʚ ʦʙʣʘʩʪʠ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʣʦʞʙʠʥʳ ʠ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʎʠʨʢʫʣʷʮʠʷ ɺʘʣʢʝʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʖʞʥʳʤ 

ʢʦʣʝʙʘʥʠʝʤ (ʖʂ) [2]. ʉʠʛʥʘʣ ʕʅʖʂ ʧʝʨʝʜʘʝʪʩʷ ʠʟ ʪʨʦʧʠʢʦʚ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚ 

ʉʝʚʝʨʥʫʶ ɸʪʣʘʥʪʠʢʫ ʧʦ çʘʪʤʦʩʬʝʨʥʦʤʫ ʤʦʩʪʫè, ʟʚʝʥʴʷʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʚʦʣʥʳ ʈʦʩʩʙʠ, ʩʪʨʫʡʥʳʝ ʪʝʯʝʥʠʷ ʚ ʪʨʦʧʦʩʬʝʨʝ ʠ ʮʠʢʣʦʥʳ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ 

ʪʝʧʣʳʝ (ʕʣʴ-ʅʠʥʴʦ) ʠ ʭʦʣʦʜʥʳʝ (ʃʘ-ʅʠʥʴʷ) ʩʦʙʳʪʠʷ ʤʦʛʫʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 

ʮʝʥʪʨʳ ʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʨʠʪʦʨʠʠ 

ɽʚʨʦʧʳ [8]. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ɿʝʤʣʠ ʩ ʵʪʘʧʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʦʣʫʯʝʥʠʷ ʠʟ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʪ.ʥ. çʚʦʜʷʥʦʛʦ ʛʘʟʘè - Watergas (Wassergas) 

ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ ʥʝʢʦʪʦʨʫʶ ʠʭ ʘʥʘʣʦʛʠʶ (ʪʘʙʣ. 2). ʉʦʜʝʨʞʘʱʠʡʩʷ ʚ ʥʝʤ ʥʘ 

41,2% ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ʉʆ (ʫʛʘʨʥʳʡ ʛʘʟ) ʦʯʝʥʴ ʦʧʘʩʝʥ ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, 

ʧʨʠʚʦʜʷ ʢ ʧʨʦʷʚʣʝʥʠʷʤ, ʘʥʘʣʦʛʠʯʥʳʤ ʢʨʘʡʥʠʤ ʧʨʠʟʥʘʢʘʤ Covid-19. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʙʝʩʩʥʝʞʥʘʷ ʟʠʤʘ 2019-2020 ʛʛ., ʢʦʛʜʘ ʦʪʪʦʢ ʉʆ 
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ʢʘʢ ʠ ʉʆ2. ʙʳʣ ʟʘʪʨʫʜʥʝʥ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʪʷʞʝʩʪʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʵʪʘʧʘʤʠ ʧʦʣʫʯʝʥʠʷ Watergas 

ʇʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʕʪʘʧʳ ʧʦʣʫʯʝʥʠʷ Watergas 

1.ɺ çʊʠʭʦʦʢʝʘʥʩʢʦʤ ʦʛʥʝʥʥʦʤ ʢʦʣʴʮʝè 

ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʘʢʪʠʚʥʳʤʠ 
ʦʩʪʨʦʚʥʳʤʠ ʚʫʣʢʘʥʘʤʠ ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ, ʦʙʦʛʘʱʝʥʥʳʡ ʉʆ2 (ʚʩʣʝʜʩʪʚʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʦʛʦ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʠ 

ʘʥʪʠʮʠʢʣʦʥʘʭ) ʩʠʣʴʥʦ ʧʨʦʛʨʝʚʘʝʪʩʷ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʚ̫ʣʷʶʱʝʡʩʷ 

ʧʨʠʨʦʜʥʳʤ ʘʥʘʣʦʛʦʤ ʛʝʥʝʨʘʪʦʨʥʦʛʦ 

ʛʘʟʘ. 

ɺ ʰʘʭʪʥʫʶ ʢʦʥʫʩʦʚʠʜʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ 

ʧʝʯʴ (ʛʝʥʝʨʘʪʦʨ), ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʦʛʥʝʫʧʦʨʥʦʛʦ ʢʘʤʥʷ ʜʣʷ ʫʩʠʣʝʥʥʦʛʦ 

ʛʦʨʝʥʠʷ ʢʦʢʩʘ ʠʣʠ ʘʥʪʨʘʮʠʪʘ ʩʥʠʟʫ ʧʦʜ 

ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ (ʜʦ 440 ʤʤ) ʚʜʫʚʘʶʪ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʥʘʟʳʚʘʝʪʩʷ Warmblasen ï ʛʦʨʷʯʝʝ ʜʫʪʴʝ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʛʦʨʷʯʝʛʦ ʜʫʪʴʷ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʛʝʥʝʨʘʪʦʨʥʦʛʦ ʛʘʟʘ, 

ʩʦʩʪʦʷʱʝʛʦ ʥʘ 68% ʠʟ N2, 28% - CO, ʥʘ 2% 

ʠʟ Cʆ2 ʠ 2% ʠʟ H2.  

ʇʨʦʮʝʩʩ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʥʜʦʪʝʨʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 
ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʨʘʩʢʘʣʝʥʥʦʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ: H2O + C 

+132 ʢɼʞ/ʤʦʣʴŸ ʅ2 + ʉʆ ʦʙʨʘʟʫʝʪʩʷ 

ʚʦʜʷʥʦʡ ʛʘʟ, ʩʤʝʩʴ ʚʦʜʦʨʦʜʘ ʠ ʦʢʩʠʜʘ 

ʫʛʣʝʨʦʜʘ.. 

ɺʦʜʷʥʦʡ ʧʘʨ ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʨʘʩʢʘʣʝʥʥʳʡ ʜʦ 

1000-1200Áʉ ʛʦʨʶʯʠʡ ʤʘʪʝʨʠʘʣ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʦʧʫʩʢʘʶʪ 

ʚʦʟʜʫʭ, ʣʠʙʦ ʥʘʩʳʱʘʶʪ ʚʦʟʜʫʭʦʤ ʚʦʜʷʥʦʡ ʧʘʨ. 

ʇʨʦʮʝʩʩ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ ʭʦʣʦʜʥʦʝ ʜʫʪʴʝ 

(Kaltblasen). ɽʛʦ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚʦʜʷʥʦʛʦ ʛʘʟʘ (H2O + C Ÿ CO + H2). 

ʉʦʩʪʘʚ ʛʘʟʘ: Cʆ2 ï 4%, Cʆ ï 41,2%, ʅ2 ï 49,5%, 

N2 -5,3% 

ɺ ʚʦʩʪʦʯʥʦʡ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ 

ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ, ʚ ʧʨʝʜʝʣʘʭ 

çʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʦʛʥʝʥʥʦʛʦ 

ʢʦʣʴʮʘè ʥʘʙʣʶʜʘʶʪʩʷ ʕʣʴ-ʅʠʥʴʦ 

- ʧʦʟʠʪʠʚʥʳʝ ʘʥʦʤʘʣʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. 

ʉʥʘʨʫʞʠ, ʥʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʝʥʝʨʘʪʦʨ 

ʩʥʘʙʞʝʥ ʦʭʣʘʞʜʘʶʱʠʤ ʢʦʣʴʮʦʤ, 

ʧʨʦʪʝʢʘʶʱʘʷ ʧʦ ʢʦʪʦʨʦʤʫ ʚʦʜʘ 

ʥʘʛʨʝʚʘʝʪʩʷ. 

 

ɺʳʚʦʜ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʟʠʤʥʠʭ ʘʥʪʠʮʠʢʣʦʥʦʚ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʥʘʜ 

ʢʦʥʪʠʥʝʥʪʘʤʠ, ʥʘʣʠʯʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʚ 

ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɸʥʪʠʮʠʢʣʦʥʘʣʴʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ɿʝʤʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʘʥʘʣʦʛʠʯʥʘ ʵʪʘʧʘʤ 
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ʧʦʣʫʯʝʥʠʷ ʚʦʜʷʥʦʛʦ ʛʘʟʘ (Watergas ʠʣʠ Wassergas) ʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠ ʤʦʞʝʪ 

ʚʣʠʷʪʴ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ. 
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ʄɸʎɯɭɺʀʏ ʊ.ʆ 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ  

ɼɺʅɿ çʍʝʨʩʦʥʩʴʢʠʡ  ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥ̔ʚʝʨʩʠʪʝʪè 

ɹʆʁʂʆ ʃ.ɯ. 

ʢ.ʝ.ʥ., ʜʦʮʝʥʪ  

ʍʝʨʩʦʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋɼʂ:  332.36 

 

ʆʎɯʅʂɸ ʇʈʆʎɽʉɯɺ ʈʆɿʈʆɹʃɽʅʅʗ ʇʈʆɽʂʊʅʆɰ ɼʆʂʋʄɽʅʊɸʎɯɰ ɯɿ 

ɿɽʄʃɽʋʉʊʈʆʖ ʉʊʆʉʆɺʅʆ ɺʉʊɸʅʆɺʃɽʅʅʗ ʄɽɾ ʅɸʉɽʃɽʅʀʍ 

ʇʋʅʂʊɯɺ ɺ ʋʂʈɸɰʅɯ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʄʽʩʪʦʙʫʜʽʚʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʚʩʪʘʥʦʚʣʶʻ, ʱʦ ʟʝʤʝʣʴʥʽ 

ʚʽʜʥʦʩʠʥʠ ʫ ʤʽʩʪʦʙʫʜʫʚʘʥʥʽ ʨʝʛʫʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʝʤʝʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ [1] ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʽ ʚʠʙʽʨ ʟʝʤʝʣʴ ʜʣʷ ʤʽʩʪʦʙʫʜʽʚʥʠʭ 

ʧʦʪʨʝʙ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʪʚʝʨʜʞʝʥʦʾ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʣʘʥʽʚ ʟʝʤʝʣʴʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʫʩʪʨʦʶ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʝʢʪʠ ʟʝʤʣʝʫʩʪʨʦʶ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʤʝʪʦʶ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʽ ʤʝʞ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʱʦʜʦ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ, ʘ ʩʘʤʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʪʚʦʨʝʥʥʷ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʴ, ʷʢ ʥʝʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘʢ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ 

(ʛʣʘʚʘ 29, ʩʪ. 173) ʤʝʞʽ ʨʘʡʦʥʫ, ʩʝʣʘ, ʩʝʣʠʱʘ, ʤʽʩʪʘ, ʨʘʡʦʥʫ ʚ ʤʽʩʪʽ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʽ ʟʤʽʥʶʶʪʴʩʷ ʟʘ ʧʨʦʝʢʪʘʤʠ ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

(ʟʤʽʥʠ) ʤʝʞ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ [2]. ʎʽ ʧʨʦʝʢʪʠ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʥʝʨʘʣʴʥʠʭ ʧʣʘʥʽʚ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ɿʛʽʜʥʦ ʟʝʤʣʝʚʧʦʨʷʜʥʦʛʦ ʧʨʦʝʢʪʫ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʟʤʽʥʠ ʟʝʤʝʣʴ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʤʦʞʝ ʙʫʪʠ ʧʣʘʥ ʟʝʤʝʣʴʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʫʩʪʨʦʶ ʥʘʩʝʣʝʥʦʛʦ 

https://teacode.com/online/udc/33/332.36.html
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ʧʫʥʢʪʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʝʨʞʘʚʥʠʭ ʘʢʪʽʚ, ʷʢʽ ʧʦʩʚʽʜʯʫʶʪʴ ʧʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ 

ʟʝʤʣʶ ʯʠ ʧʨʘʚʦ ʧʦʩʪʽʡʥʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʜʝʨʞʘʚʥʠʡ ʘʢʪ ʋʢʨʘʾʥʠ ʜʘʻ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʦʩʪʦʨʦʚʽ ʤʝʞʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ 

ʫʪʚʦʨʝʥʥʷ. 

ʉʪʘʪʪʝʶ 32 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ  çʇʨʦ ɼʝʨʞʘʚʥʠʡ ʟʝʤʝʣʴʥʠʡ ʢʘʜʘʩʪʨè [3] 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʝʞʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, 

ʚʥʦʩʷʪʴʩʷ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʥʘ ʧʽʜʩʪʘʚʽ ʨʽʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʦʨʛʘʥʫ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʯʠ ʦʨʛʘʥʫ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʽ ʟʤʽʥʫ ʤʝʞ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʦʜʠʥʠʮʽ, ʧʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʽʟ ʟʝʤʣʝʫʩʪʨʦʶ, ʷʢʘ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʥʝʩʝʥʥʷ ʪʘʢʠʭ ʚʽʜʦʤʦʩʪʝʡ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʫʯʘʩʥʽ ʧʨʦʝʢʪʠ ʟʝʤʣʝʫʩʪʨʦʶ ʧʦʚʠʥʥʽ ʥʦʩʠʪʠ 

ʜʠʥʘʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ 

ʤʽʩʪʠʪʠ ʚʘʨʽʘʥʪʠ ʨʽʰʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʝʨʝʜ ʛʦʩʧʦʜʘʨʥʠʢʘʤʠ ʚ ʧʨʦʮʝʩʽ 

ʚʠʨʽʰʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʟʘʜʘʯ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʽʥʪʝʨʝʩʠ ʚʣʘʩʥʠʢʽʚ ʟʝʤʝʣʴ, ʛʨʦʤʘʜʠ, ʧʽʜʧʨʠʻʤʩʪʚ, ʨʝʛʽʦʥʽʚ ʽ 

ʜʝʨʞʘʚʠ [4].  

ʅʘʧʨʠʢʣʘʜ, ʧʨʦʝʢʪ ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ (ʟʤʽʥʠ) ʤʝʞʽ ʩʝʣʘ 

ʅʠʞʥʽ ʊʦʨʛʘʾ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʞʠʪʪʻʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʡ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ 

ʾʭ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʪʘ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʾ ʮʽʥʥʦʩʪʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʥʪʝʨʝʩʽʚ ʚʣʘʩʥʠʢʽʚ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ, ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʦʨʝʥʜʘʨʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ ʨʝʘʣʽʟʘʮʽʶ ʧʨʘʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ ʟ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʚʽʜʥʦʩʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʻ ʧʨʦʩʪʦʨʦʚʠʤ ʙʘʟʠʩʦʤ 

ʛʨʦʤʘʜʠ. 

ɺ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʧʽʜʛʦʪʦʚʯʠʭ ʨʦʙʽʪ ʙʫʣʠ ʟʽʙʨʘʥʽ, ʚʠʚʯʝʥʽ, 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʜʦʢʫʤʝʥʪʠ: 

- ʤʘʪʝʨʽʘʣʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʅʠʞʥʴʦʪʦʨʛʘʾʚʩʴʢʦʾ 

ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ, ʅʠʞʥʴʦʩʽʨʦʛʦʟʴʢʦʛʦ ʨʘʡʦʥʫ, ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 1.);  
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ʆʪʞʝ, ʥʘ ʨʠʩ. 1. ʚʽʜʦʙʨʘʞʝʥʥʽ ʽʩʥʫʶʯʠ ʪʘ ʧʨʦʝʢʪʥʽ ʤʝʞʽ  ʩ. ʅʠʞʥʽ ʊʦʨʛʘʾ 

ʪʘ ʜʽʣʷʥʢʠ, ʟʘ ʨʘʭʫʥʦʢ ʷʢʠʭ ʟʤʽʥʶʶʪʴʩʷ ʤʝʞʘ ʪʘ ʧʣʦʱʘ ʜʘʥʦʛʦ ʥʘʩʝʣʝʥʦʛʦ 

ʧʫʥʢʪʫ. 

 

 

ʈʠʩʫʥʦʢ 1. ɺʠʢʦʧʽʶʚʘʥʥʷ ʽʟ ʢʘʜʘʩʪʨʦʚʦʾ ʢʘʨʪʠ ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

ʽʩʥʫʶʯʠʭ ʪʘ ʧʨʦʝʢʪʥʠʭ ʤʝʞ ʩ. ʅʠʞʥʽ ʊʦʛʘʾ ʅʠʞʥʴʦʩʽʨʦʛʦʟʴʢʦʛʦ ʨʘʡʦʥʫ 

ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

- ʤʘʪʝʨʽʘʣʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʤʝʞ ʅʠʞʥʴʦʪʦʨʛʘʾʚʩʴʢʦʾ 

ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ ʅʠʞʥʴʦʩʽʨʦʛʦʟʴʢʦʛʦ ʨʘʡʦʥʫ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ;  

- ʤʘʪʝʨʽʘʣʠ ʨʦʟʜʝʨʞʘʚʣʝʥʥʷ ʂʉʇ çʍʣʽʙʦʨʦʙè ʅʠʞʥʴʦʪʦʨʛʘʾʚʩʴʢʦʾ 

ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ; 

- ʤʘʪʝʨʽʘʣʠ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʫ ʩ. ʅʠʞʥʽ ʊʦʨʛʘʾ; 
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- ʨʽʰʝʥʥʷ ʅʠʞʥʴʦʪʦʨʛʘʾʚʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ ʚʽʜ 29.05.2019ʨ. ˉ 217 çʇʨʦ 

ʥʘʜʘʥʥʷ ʜʦʟʚʦʣʫ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʝʢʪʫ ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʟʤʽʥʠ 

ʤʝʞ ʩʝʣʘ ʅʠʞʥʽ ʊʦʨʛʘʾ  ʅʠʞʥʴʦʩʽʨʦʛʦʟʴʢʦʛʦ ʨʘʡʦʥʫ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽè; 

- ʨʽʰʝʥʥʷ ʅʠʞʥʴʦʪʦʨʛʘʾʚʩʴʢʦʾ ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ ʚʽʜ 29.05.2019ʨ. ˉ216 çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʫ ʩ. ʅʠʞʥʽ ʊʦʨʛʘʾ ʅʠʞʥʴʦʩʽʨʦʛʦʟʴʢʦʛʦ ʨʘʡʦʥʫ 

ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽè; 

 - ʤʘʪʝʨʽʘʣʠ ʦʙʣʽʢʫ ʟʝʤʝʣʴ ʫ ʩʢʣʘʜʽ ʜʝʨʞʘʚʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ; 

  - ʜʦʢʫʤʝʥʪʠ, ʱʦ ʧʦʩʚʽʜʯʫʶʪʴ ʧʨʘʚʦ ʥʘ ʟʝʤʝʣʴʥʽ ʜʽʣʷʥʢʠ; 

    - ʤʘʪʝʨʽʘʣʠ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʽ ʦʙʤʝʞʝʥʥʷ (ʦʙʪʷʞʝʥʥʷ) ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ; 

     - ʧʣʘʥʦʚʦ - ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʩʰʪʘʙʫ 1:000; 1:10000. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʝʞ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚʘʞʣʠʚʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʭʫʪʽʨʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʩʝʣʝʥʥʷ, ʘ ʩʘʤʝ ʧʨʠ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʠ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ. ʊʦʙʪʦ, ʚʠʟʥʘʯʝʥʥʷ 

ʤʝʞ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʻ ʧʝʨʰʦʯʝʨʛʦʚʦʶ ʟʘʜʘʯʝʶ ʛʨʦʤʘʜʠ ʨʘʟʦʤ ʽʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʤʝʞ ʆʊɻ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʦʚʥʦʚʘʞʝʥʴ ʦʨʛʘʥʫ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʩʘʤʝ ʚ ʤʝʞʘʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 

ɸʚʪʦʨʠ ʅ. ʄ. ɹʘʚʨʦʚʩʴʢʘ ʪʘ ɻ. ʖ. ɹʫʜʴʦʥʥʘ [5, c.131], ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ  ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʱʦʜʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʽʜʥʦʩʠʥ ʽʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʟʤʽʥʠ ʤʝʞ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʫʪʚʦʨʝʥʴ, ʘ ʩʘʤʝ: 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʧʦʪʨʝʙʫʻ ʥʘʣʝʞʥʦʛʦ ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʽ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʩʣʽʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʢʣʶʯʘʪʠ ʜʦ ʧʨʘʚʦʚʠʭ 

ʘʢʪʽʚ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ (ɺʽʨʤʝʥʽʷ); 

- ʧʨʦʮʝʜʫʨʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʚʨʘʭʫʚʘʥʥʷ ʜʫʤʢʠ 

ʥʘʩʝʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʟʦʢʨʝʤʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʨʠʣʶʜʥʝʥʥʷ 

ʧʨʦʝʢʪʽʚ ʤʝʞʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʛʨʦʤʘʜʩʴʢʠʭ ʩʣʫʭʘʥʴ (ʇʽʚʥʽʯʥʘ ɯʨʣʘʥʜʽʷ); 
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- ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʧʦʜʽʣ ʩʣʽʜ ʙʫʜʫʚʘʪʠ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʩʥʫʶʯʦʾ ʚʠʙʦʨʯʦʾ 

ʩʠʩʪʝʤʠ, ʫʥʠʢʘʶʯʠ ʧʘʨʘʣʝʣʴʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʧʦʜʽʣʫ ʪʘ ʧʦʜʽʣʫ 

ʥʘ ʚʠʙʦʨʯʽ ʦʜʠʥʠʮʽ (ʇʽʚʥʽʯʥʘ ɯʨʣʘʥʜʽʷ); 

- ʥʝʦʙʭʽʜʥʦ ʨʦʟʤʝʞʫʚʘʪʠ ʨʦʣʴ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʪʘ ʟʝʤʣʝʚʧʦʨʷʜʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʤʝʞ, ʫʥʠʢʘʶʯʠ ʧʘʨʘʣʝʣʽʟʤʫ (ʂʘʟʘʭʩʪʘʥ, 

ʄʦʣʜʦʚʘ). ʅʘʧʨʠʢʣʘʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʝʢʦʥʦʤʽʢʠ ʈʝʩʧʫʙʣʽʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ çʇʨʘʚʠʣ ʚʠʢʦʥʘʥʥʷ 

ʟʝʤʣʝʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ ʧʦ ʨʦʟʨʦʙʮʽ ʟʝʤʣʝʚʧʦʨʷʜʥʦʛʦ ʧʨʦʝʢʪʫè [6]. 

ɿʝʤʣʝʚʧʦʨʷʜʥʠʡ ʧʨʦʝʢʪ ʫ ʈʝʩʧʫʙʣʽʮʽ ʂʘʟʘʭʩʪʘʥ ʬʦʨʤʫʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: 

ʪʝʢʩʪʦʚʦʾ ʪʘ ʪʝʭʥʽʯʥʦʾ. ʊʝʢʩʪʦʚʘ ʯʘʩʪʠʥʘ ʤʽʩʪʠʪʴ, ʷʢ ʧʨʘʚʠʣʦ, 

ʧʨʘʚʦʚʩʪʘʥʦʚʣʶʶʯʽ ʜʦʢʫʤʝʥʪʠ, ʘ ʛʨʘʬʽʯʥʘ ï ʤʘʪʝʨʽʘʣʠ ʟʝʤʣʝʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ. 

ʆʜʥʘʢ, ʧʨʠ ʮʴʦʤʫ, ʧʦʥʷʪʪʷ çʢʘʜʘʩʪʨʦʚʠʡ ʧʣʘʥè - ʚʽʜʩʫʪʥʻ.  

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʣʽʜ ʧʦʛʦʜʠʪʠʩʴ, ʽʟ ʜʫʤʢʦʶ, ʱʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʻ ʧʦʪʨʝʙʘ ʚ 

ʧʦʻʜʥʘʥʥʽ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʫ) ʽʟ ʟʝʤʣʝʚʧʦʨʷʜʥʦʶ 

(ʧʨʦʝʢʪʫ ʟʝʤʣʝʫʩʪʨʦʶ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ (ʟʤʽʥʠ) ʤʝʞ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ) ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʧʨʦʩʪʦʨʦʚʦʛʦ (ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ) 

ʧʣʘʥʫʚʘʥʥʷ. 
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ʄɸʎʂʆ ʇ.ɺ. 

ʢ.ʩ-ʛ.ʥ.,ʜʦʮʝʥʪ  

ɹɸɹʋʐʂɯʅɸ ʈ.ʆ. 

 ʢ.ʩ.-ʛ.ʥ.,  ʜʦʮʝʥʪ  

ɻɸʈɸʅ ɺ.ɺ., ʐʂʃʗʈ ʆ. ɼ. 

 ʙʘʢʘʣʘʚʨʠ ʢʘʬʝʜʨʠ ʥʘʫʢʠ ʧʨʦ ɿʝʤʣʶ 

ɼɺʅɿ çʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

ʋɼʂ: 528.2:6ʇ8(477.72)       

 

ʄʆʅɯʊʆʈʀʅɻ ʊɸ ɸʅɸʃɯɿ ʇʈʆʉʊʆʈʆɺʀʍ ɼɽʌʆʈʄɸʎɯʁ ʉʇʆʈʋɼʀ 

ʂʆʈʇʋʉʋ ʌɸʂʋʃʔʊɽʊʋ ɺʆɼʅʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ, 

ɹʋɼɯɺʅʀʎʊɺɸ ʊɸ ɿɽʄʃɽʋʉʊʈʆʖ 

 

ʉʫʯʘʩʥʘ ʩʧʦʨʫʜʘ ʧóʷʪʠʧʦʚʝʨʭʦʚʦʛʦ, ʢʘʨʢʘʩʥʦʛʦ ʪʠʧʫ ʢʦʨʧʫʩʫ ʬʘʢʫʣʴʪʝʪʫ 

ɺʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʟʝʤʣʝʫʩʪʨʦʶ (ɺɻɹɿ) ʙʫʣʘ ʟʙʫʜʦʚʘʥʘ ʥʘ 

ʧʦʯʘʪʢʫ 70-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ. ʌʫʥʜʘʤʝʥʪʦʤ ʾʡ ʩʣʫʛʫʻ ï ʤʦʥʦʣʽʪʥʘ 

ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʧʣʠʪʘ ʟ ʚʣʘʰʪʦʚʘʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʧʨʦʩʘʜʦʯʥʠʤ ʰʚʦʤ ʥʘ 

http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%91%D0%B0%D0%B2%D1%80%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B0%20%D0%9D$
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9625888
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=inek_2013_6_33
https://brdo.com.ua/news/de-pochynayutsya-zakinchuyutsya-naseleni-punkty/
http://adilet.zan.kz/rus/archive/docs/V1500011370/06.05.2015
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ʣʝʩʦʚʠʭ ˇʨʫʥʪʘʭ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʧʨʦʩʽʜʘʥʥʷ ʦʩʥʦʚʠ ʧʽʜ ʧʣʠʪʦʶ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʚʝʨʭʥʝʚʝ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʚ ʢʦʪʣʦʚʘʥʽ ʤʘʡʙʫʪʥʴʦʾ ʩʧʦʨʫʜʠ.  

  ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʠʤʯʘʩʦʚʦʛʦ ʟʘʤʦʯʫʚʘʥʥʷ ʧʽʜʚʘʣʫ ʩʧʦʨʫʜʠ ʽʟ 

ʚʦʜʦʥʝʩʫʯʠʭ ʤʝʨʝʞ ʥʘ ʧʦʯʘʪʢʫ 80-ʭ ʨʦʢʽʚ ʧʨʦʷʚʠʣʠʩʴ ʧʨʦʩʘʜʦʯʥʽ ʷʚʠʱʘ, ʷʢʽ 

ʚʠʢʣʠʢʘʣʠ ʢʨʠʪʠʯʥʫ ʜʝʬʦʨʤʘʮʽʶ ʢʦʨʧʫʩʫ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʤʦʥʪʥʦʚʽʜʥʦʚʣʶʚʘʥʠʭ ʨʦʙʽʪ. ʇʽʟʥʽʰʝ ʘʢʪʠʚʥʝ ʧʨʦʩʽʜʘʥʥʷ ʦʩʥʦʚʠ ʢʦʨʧʫʩʫ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ 1996-1999 ʨʨ. ʪʘ 2004-2006 ʨʨ. ʄʘʢʩʠʤʘʣʴʥʠʤ ʟʘ ʘʙʩʦʣʶʪʥʦʶ 

ʚʝʣʠʯʠʥʦʶ ʦʩʽʜʘʥʥʷ ʩʧʦʨʫʜʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʚ 2006 ʨʦʮʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʧʝʨʝʚʽʨʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʽʥʞʝʥʝʨʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ ʜʝʬʦʨʤʘʮʽʡ, 

ʪʨʽʱʠʥ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʤʽʮʥʦʩʪʽ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʨʘʥʠʯʥʦʛʦ 

ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ ï  ʤʝʪʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʦʩʽʜʘʥʥʷʤ ʪʘ ʢʨʝʥʦʤ ʩʧʦʨʫʜ ʥʘ ʧʨʦʩʘʜʦʯʥʠʭ ʣʝʩʦʚʠʭ ˇʨʫʥʪʘʭ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʟʘʭʦʜʽʚ ʧʦ ʾʭ ʩʪʘʙʽʣʽʟʘʮʽʾ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ  ï  ʩʧʨʷʤʦʚʘʥʽʩʪʴ  ʧʨʦʮʝʩʽʚ 

ʦʩʽʜʘʥʥʷ ʩʧʦʨʫʜ ʷʢ ʚ ʧʨʦʩʪʦʨʽ, ʪʘʢ ʽ ʚ ʯʘʩʽ. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʟʘ ʽʥʽʮʽʘʪʠʚʥʦʶ 

ʪʝʤʘʪʠʢʦʶ  ̄ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0118U007209. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ - ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ  ʟʘ ʧʦʚʝʜʽʥʢʦʶ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ɼɺʅɿ çʍɼɸɽʋè ʟʘ ʫʤʦʚ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʦʩʥʦʚ ʧʽʜ ʩʧʦʨʫʜʘʤʠ ʪʘ 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʾʭ ʧʨʦʩʽʜʘʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʣʽʥʽʡʥʠʤʠ ʟʘʤʽʨʘʤʠ ʪʘ 

ʬʦʪʦʬʽʢʩʘʮʽʻʶ ʦʙôʻʢʪʽʚ, ʥʽʚʝʣʶʚʘʥʥʷ ɯV ʢʣʘʩʫ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ 

ʧʦʣʴʦʚʠʭ ʛʝʦʜʝʟʠʯʥʠʭ ʚʠʤʽʨʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʢʨʝʥʽʚ ʩʧʦʨʫʜ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʦʜʦʣʽʪʽʚ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʭʝʦʤʝʪʨʽʚ, ʘʥʘʣʽʟ ʪʘ ʩʠʥʪʝʟ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ï ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ  

ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʾʭ 

ʧʦʚʝʜʽʥʢʦʶ ʽ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʧʨʦʮʝʩʽʚ ʦʩʽʜʘʥʥʷ, ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʦʩʽʜʘʥʥʷ 

ʛʝʦʜʝʟʠʯʥʠʭ  ʤʘʨʦʢ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʥʘʚʯʘʣʴʥʽʡ ʩʧʦʨʫʜʽ ʢʦʨʧʫʩʫ ʬʘʢʫʣʴʪʝʪʫ 

ɺɻɹɿ. ʆʙʯʠʩʣʝʥʽ ʪʘʙʣʠʮʽ ʪʘ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʩʫʤʘʨʥʦʛʦ ʦʩʽʜʘʥʥʷ ʦʩʥʦʚʠ 
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ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ ʢʨʝʥ ʥʝʩʫʯʠʭ ʩʪʽʥ ʢʦʨʧʫʩʫ ɺɻɹɿ ʰʣʷʭʦʤ ʨʝʛʫʣʷʨʥʦʛʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʩʪʽʥ ʩʧʦʨʫʜ ʚʽʜ ʚʝʨʪʠʢʘʣʽ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ï ʦʧʨʘʮʴʦʚʘʥʽ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ 

ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʦʩʽʜʘʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʪʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʽ 

ʨʦʟʨʦʙʠʪʠ  ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʟʘʭʦʜʘʭ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ, 

ʫʢʨʽʧʣʝʥʥʷ ʾʭ ˇʨʫʥʪʦʚʦʾ ʦʩʥʦʚʠ,  ʜʦʪʨʠʤʘʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ  

ʨʦʙʦʪʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʢʦʨʧʫʩʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʊʝʨʠʪʦʨʽʷ ʍɼɸɽʋ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʂʦʤʩʦʤʦʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤ. ʍʝʨʩʦʥʫ. ʈʝʣʴʻʬ ʩʧʦʢʽʡʥʠʡ. ɿʘʛʘʣʴʥʠʡ ʥʘʭʠʣ 

ʜʽʣʷʥʢʠ ʟʝʤʣʽ ʥʘ ʇʜʉ  ï ʇʜɿ  ʚ ʩʪʦʨʦʥʫ ʚʫʣʠʮʴ ʉʘʜʦʚʦʾ ʽ ʌʨʽʪʘʫʥ. ɸʙʩʦʣʶʪʥʽ 

ʧʦʟʥʘʯʢʠ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 33.0 -39.0 ʤ. ɺ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ 

ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʣʝʩʦʚʽ ʧʦʨʦʜʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʛʝʥʝʟʠʩʫ (ʩʫʧʽʩʢʠ ʪʘ ʣʝʛʢʽ 

ʩʫʛʣʠʥʢʠ) ʪʘ ʘʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʝʥʥʷ ʧʽʩʢʠ, ʩʫʧʽʩʢʠ ʣʝʛʢʽ, ʩʝʨʝʜʥʽ ʩʫʛʣʠʥʢʠ, 

ʛʣʠʥʠ) ʥʠʞʥʴʦʛʦ ʪʘ ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʦʛʦ ʚʽʢʫ, ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 35-36 ʤ. 

ʏʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʍʝʨʩʦʥʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʴʦʤʘ 

ʬʨʘʢʮʽʷʤʠ ʣʝʩʫ. ʅʠʞʥʷ ʬʨʘʢʮʽʷ - ʚʝʨʭʥʴʦʥʝʦʛʝʥʦʚʽ ʪʘ ʨʘʥʥʴʦʯʝʪʚʝʨʪʠʥʥʽ 

ʯʝʨʚʦʥʦ-ʙʫʨʽ ʩʫʛʣʠʥʢʠ ʚʽʜ ʣʝʛʢʦ-ʛʣʠʥʠʩʪʠʭ ʜʦ ʚʘʞʢʦ-ʩʫʛʣʠʥʠʩʪʠʭ ʟʘ 

ʤʝʭʘʥʽʯʥʠʤ ʩʢʣʘʜʦʤ. ɻʦʨʠʟʦʥʪ ʮʽʻʾ ʬʨʘʢʮʽʾ ʻ ʚʦʜʦʫʧʦʨʦʤ ʥʘ ʷʢʦʤʫ ʬʦʨʤʫʻʪʴʩʷ 

ʛʦʨʠʟʦʥʪ ʧʽʜˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʉʝʨʝʜʥʷ ʪʘ ʚʝʨʭʥʷ ʬʨʘʢʮʽʷ - ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʝʩʦʤ 

ʯʝʨʚʦʥʷʩʪʦ-ʧʘʣʝʚʠʤ, ʪʘ ʧʘʣʝʚʠʤ, ʩʝʨʝʜʥʴʦ ʩʫʛʣʠʥʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ. 

ʊʝʨʘʩʠ ʪʘ ʩʭʠʣʠ  ɼʥʽʧʨʘ, ʂʦʰʦʚʦʾ, ʯʠʩʝʣʴʥʠʭ ʙʘʣʦʢ ʚʢʨʠʪʽ ʜʝʣʶʚʽʘʣʴʥʠʤʠ 

ʚʽʜʢʣʘʜʘʤʠ. ɺ ʮʽʣʦʤʫ ʪʝʨʠʪʦʨʽʷ ʤʽʩʪʘ ʍʝʨʩʦʥʫ  ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ, ʷʢ ʜʦʩʪʘʪʥʴʦ 

ʧʨʠʨʦʜʥʦ ʜʨʝʥʦʚʘʥʘ. 

 ʇʝʨʰʽ ʟʛʘʜʢʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚʽʜʥʦʩʪ̫ʴʩʷ ʜʦ ʩʝʨʝʜʠʥʠ XIX ʩʪʦʣʽʪʪʷ. ɺʦʥʠ ʧʦʚ'ʷʟʘʥʽ ʽʟ 

çʟʘʙʦʣʦʯʫʚʘʥʥʷʤè ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʽ çʧʨʠʙʝʨʝʞʥʠʭ 

ʤʘʛʽʩʪʨʘʣʝʡè. ɺ  ʨʝʟʫʣʴʪʘʪʽ  ʦʩʽʜʘʥʥʷ ʫʪʚʦʨʶʶʪʴʩʷ ʜʝʧʨʝʩʽʡʥʽ ʬʦʨʤʠ ʨʝʣʴʻʬʫ. 

ʎʝ ʧʦʚôʷʟʘʥʝ ʟ ʽʥʪʝʥʩʠʚʥʠʤ  ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʤ ʞʠʚʣʝʥʥʷʤ, ʪʘ ʟʘʛʘʣʴʥʠʤ 
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ʟʤʝʥʰʝʥʥʷʤ ʧʨʠʨʦʜʥʦʾ ʜʨʝʥʦʚʘʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʫʮʽʣʴʥʦʛʦ ʜʟʝʨʢʘʣʘ 

ɻɺ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʽ ʾʭʥʴʦʛʦ ʚʠʭʦʜʫ  ʧʦ ʧʦʢʨʽʚʣʽ ʯʝʨʚʦʥʦ-ʙʫʨʠʭ ʩʫʛʣʠʥʢʽʚ. 

ɹʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪʘ 60-80-ʭ ʨʦʢʘʭ XX ʩʪʦʣʽʪʪʷ ʧʨʠʚʽʚ ʜʦ ʧʦʷʚʠ 

ʥʦʚʠʭ ʨʘʡʦʥʽʚ: ʊʘʚʨʽʡʩʴʢʦʛʦ, ʇʽʚʥʽʯʥʦʛʦ, ʟʥʘʯʥʦ ʚʠʨʦʩʣʘ ʧʣʦʱʘ ʧʨʠʚʘʪʥʦʾ 

ʟʘʙʫʜʦʚʠ ʤʽʩʪʘ. ʄʽʩʪʦ ʙʫʣʦ ʧʨʘʢʪʠʯʥʦ ʮʽʣʢʦʤ ʛʘʟʠʬʽʢʦʚʘʥʝ. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ 

ʬʘʢʪʦʨʽʚ ʫ 90-ʭ ʨʦʢʘʭ ʧʨʠʟʚʝʣʘ ʜʦ   ʨʽʟʢʦʛʦ ʧʽʜʡʦʤʫ ʨʽʚʥʷ ʧʽʜˇʨʫʥʪʦʚʠʭ ʚʦʜ, 

ʦʩʦʙʣʠʚʦ, ʧʦ ʜʝʧʨʝʩʽʡʥʠʭ ʬʦʨʤʘʭ ʨʝʣʴʻʬʫ: ʊʘʚʨʽʡʩʴʢʠʡ ʤʽʢʨʦʨʘʡʦʥ; ʫ ʟʦʥʘʭ 

ʙʘʨʘʞʥʦʛʦ ʚʧʣʠʚʫ ʚʦʜʦʫʧʦʨʫ ʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ: ʇʽʚʥʽʯʥʠʡ 

ʤʽʢʨʦʨʘʡʦʥ; ʫ ʤʽʩʮʷʭ ʟʦʩʝʨʝʜʞʝʥʦʛʦ ʞʠʚʣʝʥʥʷ: ʂʦʤʙʘʡʥʦʚʠʡ ʟʘʚʦʜ, ʟʘʣʽʟʥʠʯʥʘ 

ʩʪʘʥʮʽʷ, ʨʘʡʦʥ ñʄʣʠʥʽʚò. ɺʦʜʘ ʚ ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ ʧʽʜʥʷʣʘʩʷ ʜʦ ʛʣʠʙʠʥʠ ʤʝʥʰʝ 

2ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ, ʘ ʤʽʩʮʷʤʠ ʚʠʡʰʣʘ ʥʘ ʧʦʚʝʨʭʥʶ. ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ 

ʚʠʢʣʠʢʘʶʪʴ ʞʠʚʣʝʥʥʷ ʧʽʜˇʨʫʥʪʦʚʠʭ ʚʦʜ  ʻ ʚʠʪʦʢʠ ʟ ʚʦʜʦʛʽʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ  

85,8% ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ - 10%. ɺ ʤʽʩʪʽ ʘʢʪʠʚʽʟʫʶʪʴʩʷ 

ʧʨʦʩʽʜʘʥʥʷ ʣʝʩʦʚʠʭ ˇʨʫʥʪʽʚ, ʧʨʦʚʘʣʴʥʽ ʷʚʠʱʘ, ʟʩʫʚʠ. ʆʪʞʝ, ʧʽʜʪʦʧʣʝʥʥʷ ʻ 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʛʽʨʰʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʤʽʩʪʘ ʍʝʨʩʦʥʫ.  

ʄʦʥʽʪʦʨʠʥʛ ï ʩʠʩʪʝʤʘ ʧʦʩʪʽʡʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʷʚʠʱʘʤʠ ʡ 

ʧʨʦʮʝʩʘʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʡ ʩʫʩʧʽʣʴʩʪʚʽ, 

ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʩʣʫʞʘʪʴ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʧʦ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʢʠ ʣʶʜʝʡ ʪʘ ʦʙ'ʻʢʪʽʚ ʝʢʦʥʦʤʽʢʠ [1]. ɿʘ ʨʽʚʥʝʤ ʦʭʦʧʣʝʥʥʷ 

ʪʝʨʠʪʦʨʽʾ ʨʦʟʨʽʟʥʷʶʪʴ ʛʣʦʙʘʣʴʥʠʡ, ʨʝʛʽʦʥʘʣʴʥʠʡ ʽ ʣʦʢʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʟʘ 

ʦʧʝʨʘʪʠʚʥʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ï ʚʽʜ ʯʘʩʪʦʢ ʩʝʢʫʥʜʠ ʜʦ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ ʽ 

ʥʘʚʽʪʴ ʜʽʙ ʽ ʙʽʣʴʰʝ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʟʘʩʪʦʩʦʚʫʻʤʦ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ, 

ʣʦʢʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. ʅʘʡʙʽʣʴʰ ʷʚʥʦ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʧʨʦʮʝʩ ʦʩʽʜʘʥʥʷ ï 

ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʫʱʽʣʴʥʝʥʥʷ ʽ ʜʦʢʦʨʽʥʥʦʾ ʟʤʽʥʠ 

ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʽʚ ʦʩʥʦʚʠ ʧʽʜ ʚʧʣʠʚʦʤ ʷʢ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʚʣʘʩʥʦʾ ʚʘʛʠ 

ʩʧʦʨʫʜʠ, ʪʘʢ ʽ ʧʨʦʷʚʠ ʜʦʜʘʪʢʦʚʠʡ ʬʘʢʪʦʨʽʚ (ʟʘʤʦʯʫʚʘʥʥʷ ʧʨʦʩʘʜʥʠʭ ˇʨʫʥʪʽʚ, 

ʧʽʜʪʦʧʣʝʥʥʷ ʪʦʱʦ). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʱʝʥʥʷ ʩʧʦʨʫʜʠ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 
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ʥʘʧʨʷʤʽ, ʪʦʙʪʦ ʚʝʣʠʯʠʥʠ ʦʩʽʜʘʥʥʷ, ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʩʧʦʩʽʙ ï ʧʝʨʽʦʜʠʯʥʝ ʪʦʯʥʝ ʥʽʚʝʣʶʚʘʥʥʷ ʛʝʦʜʝʟʠʯʥʠʭ ʤʘʨʦʢ. 

ɺʠʩʦʪʥʦʶ ʦʧʦʨʦʶ ʱʦʜʦ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʽʜʘʥʥʷ ʦʢʨʝʤʠʭ ʤʘʨʦʢ ʻ 

ʨʝʧʝʨ Rp1 ʟ ʚʠʩʦʪʦ  ʁ27,970 ʤ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʜʦʩʪʘʪʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʧʦʨʫʜʠ 

ʢʦʨʧʫʩʫ ʬʘʢʫʣʴʪʝʪʫ ɺɻɹɿ, ʧʦʟʘ ʤʝʞʘʤʠ ʦʩʘʜʦʚʦʾ ʣʫʥʢʠ, ʫ ʤʽʩʮʽ, ʜʝ ʡʦʛʦ 

ʟʙʝʨʝʞʝʥʽʩʪʴ ʛʘʨʘʥʪʦʚʘʥʘ ʥʘ ʫʚʝʩʴ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʦʩʽʜʘʥʥʷʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʨʧʫʩʫ ʌɺɻɹɿ (ʨʠʩ.1). 

 

ʈʠʩʫʥʦʢ 1.  ʇʣʘʥ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʍɼɸʋ 

 

ʋ ʮʦʢʦʣʴ ʩʧʦʨʫʜʠ ʢʦʨʧʫʩʫ ʟʘʢʣʘʜʝʥʽ ʦʩʘʜʦʯʥʽ ʤʘʨʢʠ ʫ ʚʠʛʣʷʜʽ 

ʥʘʧʽʚʩʬʝʨʠʯʥʦʾ ʛʦʣʽʚʢʠ ʽʟ ʥʝʨʞʘʚʽʶʯʦʛʦ ʤʝʪʘʣʫ ʟ ʥʝʚʝʣʠʢʦʶ ʭʚʦʩʪʦʚʦʶ 

ʯʘʩʪʠʥʦʶ, ʟʘʤʫʨʦʚʘʥʦʶ ʚ ʙʝʪʦʥ. ʄʘʨʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʫʟʜʦʚʞ ʚʽʩʝʡ ʬʫʥʜʘʤʝʥʪʫ, 

ʱʦʙ ʚʠʷʚʠʪʠ ʧʨʦʛʠʥʠ ʡ ʧʝʨʝʢʦʩʠ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʡ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʘʭ, ʫ 

ʤʽʩʮʷʭ, ʜʝ ʦʯʽʢʫʚʘʣʠʩʷ ʥʘʡʙʽʣʴʰʽ ʧʨʦʩʽʜʘʥʥʷ: ʥʘ ʩʪʠʢʘʭ ʩʫʩʽʜʥʽʭ ʙʣʦʢʽʚ, ʧʦ 

ʙʦʢʘʭ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʦʩʘʜʦʯʥʠʭ ʰʚʽʚ, ʥʘʚʢʦʣʦ ʟʦʥ ʟ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʤʠ 

ʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʧʦ ʢʫʪʘʭ ʩʧʦʨʫʜʠ.  


