
ʈɽʎɽʅɿʀʗ ˉ1 

ʥʘ ʩʪʘʪʴʶ çɼʦʣʛʦʧʝʨʠʦʜʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʘʢʚʘʪʦʨʠʠ ʢʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʏʘʩʪʴ 2: ʘʥʘʣʠʟè 

ʘʚʪʦʨʘ: ɸ. ʉ. ʂʘʟʴʤʠʥ 

 

ʕʪʘʧ ˉ1 

ʈʫʢʦʧʠʩʴ ʩʪʘʪʴʠ ʧʦʩʚʷʱʝʥʘ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʝ ï ʘʥʘʣʠʟʫ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʜʦʣʛʦʧʝʨʠʦʜʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʚ 

ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʧʝʨʠʦʜ 1948ï2017 ʛʛ., ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʝʝ 1-ʡ ʯʘʩʪʠ 

(ʆʧʠʩʘʥʠʝ ʜʘʥʥʳʭ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʠʣʠ ʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʦʥʪʘʢʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʚʩʝʡ 

ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ɺ ʨʘʙʦʪʝ ʘʚʪʦʨ (ʘʚʪʦʨʳ) ʚ ʧʦʠʩʢʝ ʥʘʭʦʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʪʝʨʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘ ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ 

ʤʦʨʷ, ʧʦʣʫʯʠʣʠ ʨʷʜ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦʡ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʚʝʜʫʱʝʡ ʨʦʣʠ ʜʦʣʛʦʧʝʨʠʦʜʥʳʭ ʚʘʨʠʘʮʠʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ.    

ʆʜʥʘʢʦ ʥʘʨʷʜʫ ʩ ʵʪʠʤ, ʢ ʨʫʢʦʧʠʩʠ ʩʪʘʪʴʠ ʠʤʝʝʪʩʷ ʨʷʜ ʟʘʤʝʯʘʥʠʡ ʠ ʧʦʞʝʣʘʥʠʡ 

(ʢʨʘʩʥʳʡ ʮʚʝʪ): 

1. ʉʪʨ. 31ï39 ï ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, 2 ʧʨʝʜʣʦʞʝʥʠʷ ʣʫʯʰʝ ʙʳʣʦ ʙʳ ʜʘʪʴ ʚʤʝʩʪʝ: 

çʇʨʠ ʵʪʦʤ ʙʳʣʠ ʫʯʪʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʟʦʥʥʦʡ, ʤʝʞʛʦʜʦʚʦʡ ʠ 

ʜʦʣʛʦʧʝʨʠʦʜʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʚ ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʚ ʧʝʨʠʦʜ 

1982-2017 ʛʛ., ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʥʝʝ ʚ ʦʙʰʠʨʥʦʤ ʮʠʢʣʝ ʨʘʙʦʪ (ɻʠʥʟʙʫʨʛ, ʂʦʩʪʷʥʦʡ, 

ʐʝʨʝʤʝʪ, 2004; Ginzburg, Kostianoy, Sheremet, 2005; ɻʠʥʟʙʫʨʛ, ʂʦʩʪʷʥʦʡ, ʐʝʨʝʤʝʪ, 2012; 

ʂʦʩʪʷʥʦʡ ʠ ʜʨ., 2014; ɻʠʥʟʙʫʨʛ ʠ ʂʦʩʪʷʥʦʡ, 2018; Kostianoy et al., 2019), ʛʜʝ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʣʠʥʝʡʥʳʤ ʪʨʝʥʜʘʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʦʧʨʦʩ ʙʳʣ 

ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥ, ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ  ʪʨʝʥʜʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʨʘʟʣʠʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭè. 

2. ʉʪʨ. 87ï89. çɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʩʚʷʟʴ ʤʝʞʜʫ ʟʦʥʘʣʴʥʦʡ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʝʪʨʘ ʚʦ ʚʨʝʤʷ ʬʘʟ ʧʦʚʳʰʝʥʠʷ ʠ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1è. 

ʆʪʢʫʜʘ ʚʟʷʪʳ ʚʨʝʤʝʥʘ ʬʘʟ ʧʦʚʳʰʝʥʠʷ ʠ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ?  ɽʩʣʠ ʠʟ 

ʨʠʩ.2 (ʂʘʟʴʤʠʥ, 2019), ʪʦ ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʪʘʢ. ʃʫʯʰʝ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʩʳʣʢʫ, 

ʠʣʠ ʞʝ ʩʚʦʡ ʤʘʪʝʨʠʘʣ, ʜʦʢʘʟʳʚʘʶʱʠʡ ʵʪʦ. 

3. ʉʪʨ. 90ï95. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʥʘ ʨʠʩ. 1.  ʢʦʵʬʬʠʮʠʝʥʪ rʢʦʨʨʝʣʷʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. ɺʦ-ʚʪʦʨʳʭ, ʥʘʚʝʨʥʦ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʳʣʦ ʙʳ ʚʟʷʪʴ ʢʦʤʧʦʥʝʥʪʳ ʩʢʦʨʦʩʪʠ 

ʚʝʪʨʘ ʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʚ ʘʥʘʣʠʟʝ ʬʠʛʫʨʠʨʫʶʪ ʠʤʝʥʥʦ ʘʙʩʦʣʶʪʥʳʝ 

ʟʥʘʯʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʜʘʥʥʦʤ ʨʠʩʫʥʢʝ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʝʚʝʨʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʚʦʦʙʱʝ ʪʦ 

ʪʨʠʚʠʘʣʴʥʘ, ʠ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʅʘʚʝʨʥʦ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʯʘʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʚʳʛʣʷʜʝʪʴ ʥʝ ʩʦʚʩʝʤ 

ʫʙʝʜʠʪʝʣʴʥʳʤʠ. ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʙʳʣʦ ʙʳ ʩʨʘʚʥʠʚʘʪʴ 

ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚʝʪʨʘ (ʧʦ ʨʠʩʫʥʢʘʤ ʂʘʟʴʤʠʥ, 

2019).  

4. ʉʪʨ. 108ï119. çʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʯʘʩʪʠ ʮʝʥʪʨʘʣʴʥʦʡ 

ɽʚʨʘʟʠʠ, ʠʟ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʘʜʚʝʢʪʠʚʥʳʡ ʧʝʨʝʥʦʩ ʪʝʧʣʘ (ʨʠʩ. 2), ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʟʦʥʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʜʝʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʤʝʨʠʜʠʦʥʘʣʴʥʳʡ.  

ʇʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʟʦʥʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 7 ÁC/1000ʢʤ, ʪʦʛʜʘ ʢʘʢ 

ʤʝʨʠʜʠʦʥʘʣʴʥʳʡ ï ʪʦʣʴʢʦ 2 ÁC/1000ʢʤ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʠ ʩʢʦʨʦʩʪʴ ʟʦʥʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ 

ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʚ ʩʨʝʜʥʝʤ ʧʨʠʤʝʨʥʦ ʚ ʧʷʪʴ ʨʘʟ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 




