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ʃɯʊɽʈɸʊʋʈɸ
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ʐʂɸʃɸ ʆʎɯʅʖɺɸʅʅʗ ɿʅɸʅʔ 

ʉʊʋɼɽʅʊɯɺ

ʉʫʤʤʘ ʙʘʣʽʚ ʆʮʽʥʢʘ ESTS ʆʮʽʥʢʘ ʟʘ ʥʘʮʽʦʥʘʣʴʥʦʶ ʰʢʘʣʦʶ

ɼʉʂ ʘʙʦ ʇʉʂʟʘʣʽʢ

90-100 A ʚʽʜʤʽʥʥʦʟʘʨʘʭʦʚʘʥʦ

82-89 B ʜʦʙʨʝ

74-81 C

64-73 D ʟʘʜʦʚʽʣʴʥʦ

60-63 E

35-59 FX ʥʝʟʘʜʦʚʽʣʴʥʦʥʝ ʟʘʨʘʭʦʚʘʥʦ

1-34 F
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ʊʀʇʀ ʎʀɺɯʃɯɿɸʎɯʁ

5

ʋ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʘ ʮʠʚʽʣʽʟʘʮʽʷ ʧʨʦʡʰʣʘ ʨʷʜ ʩʪʘʜʽʡ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʠʞʯʝ. ɿʘʨʘʟ ʙʫʜʫʻʪʴʩʷ ʪʘʢ 

ʟʚʘʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʫʩʧʽʣʴʩʪʚʦ.

ˉ
ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ 

(ʬʘʟʘ)
ɯʥʜʫʩʪʨʽʘʣʴʥʽ ʨʝʚʦʣʶʮʽʾ

1 ɸʨʭʘʾʯʥʘ (ʧʨʠʨʦʜʥʘ) ʬʘʟʘ
1 ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ ï 

ʘʛʨʘʨʥʘ ʨʝʚʦʣʶʮʽʷ

2 ɸʛʨʘʨʥʘ ʬʘʟʘ
2 ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ ï 

ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ

3 ɯʥʜʫʩʪʨʠʘʣʴʥʘ ʬʘʟʘ
3 ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ

 ʽʥʬʦʨʤʘʮʽʡʥʘ ʨʝʚʦʣʶʮʽʷ (ʟʘʨʘʟ)

4
ʇʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʘ 

(ʽʥʬʦʨʤʘʮʽʡʥʘ) ʬʘʟʘ

4 ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ

 ʢʽʙʝʨʥʝʪʠʯʥʘ ʨʝʚʦʣʶʮʽʷ (ʩʢʦʨʦ)

ʇʦʣʶʚʘʥʥʷ  ̔ ʟʙʠʨʘʥʥʷ ʤʦʞʫʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʽʩʥʫʚʘʥʥʷ 1-2 ʣʶʜʠʥʠ ʥʘ 

ʢʚʘʜʨʘʪʥʠʡ ʢʽʣʦʤʝʪʨ, ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ - 40, ʘ ʩʫʯʘʩʥʝ 

ʧʨʦʤʠʩʣʦʚʝ ʩʫʩʧʽʣʴʩʪʚʦ - 400.
2020-2050 ʨ.

ʧʦʩʪ ʣʶʜʩʴʢʘ 

ʢʦʩʤʽʯʥʘ 

ʝʧʦʭʘ????

ʇʝʨʚʽʩʪʥʦ-ʛʨʦʤʘʜʩʴʢʘ

ɸʛʨʘʨʥʘ

ɯʥʜʫʩʪʨʽʘʣʴʥʘ

ɺʘʨʚʘʨʩʪʚʦ

ɯʥʜʫʩʪʨʽʘʣʴʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʘ

ʇʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʘ

(ɯʥʬʦʨʤʘʮʽʡʥʘ)
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ʏʀʉɽʃʔʅɯʉʊʔ ʃʖɼʉʊɺɸ
Åʇʝʨʚʽʩʥʘ ʝʨʘ - 2 ʤʣʥ. ʨʦʢʽʚ ʪʦʤʫ - 4 ʪʠʩʷʯʦʣʽʪʪʷ ʜʦ ʥ.ʝ.                ʏʠʩʝʣʴʥʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʞʠʚʝ ʩʴʦʛʦʜʥʽ,                 

ʪʨʠʚʘʣʘ 2 ʤʣʥ. ʨʦʢʽʚ (20 ʪʠʩ. ʩʪʦʣʽʪʴ)                                                ʜʦʨʽʚʥʶʻ 6,5%  ʚʽʜ ʯʠʩʣʘ ʫʩʽʭ ʱʦ

Åʉʪʘʨʦʜʘʚʥʽʡ ʩʚʽʪ - 4 ʪʠʩʷʯʦʣʽʪʪʷ ʜʦ ʥ.ʝ. - 476 ʨ. ʥ.ʝ.                    ʥʘʨʦʜʠʣʠʩʷ ʟʘ 52 ʪʠʩ. ʨʦʢʽʚ. 

ʪʨʠʚʘʚ 4 ʪʠʩ. ʨʦʢʽʚ (40 ʩʪʦʣʽʪʴ)                                                                    (107 ʤʣʨʜ. 603 ʤʣʥ.)

Å ʉʝʨʝʜʥʴʦʚʽʯʯʷ - 476 ʛ. ʥ.ʝ. - ʩʝʨʝʜʠʥʘ 17 ʩʪʦʣʽʪʪʷ. 

ʪʨʠʚʘʣʦ 1200 ʨʦʢʽʚ (12 ʩʪʦʣʽʪʴ)

Å ʅʦʚʠʡ ʯʘʩ - ʩʝʨʝʜʠʥʘ 17 ʩʪʦʣʽʪʪʷ - ʧʦʯʘʪʦʢ 20 ʩʪʦʣʽʪʪʷ. 

ʪʨʠʚʘʚ 300 ʨʦʢʽʚ (3 ʩʪʦʣʽʪʪʷ)                                                          1800 ʨ. - ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ - 3%

ʉʫʯʘʩʥʘ ʽʩʪʦʨʽʷ - 1918 - 21 ʩʪʦʨʽʯʯʷ                                            2009 ʨ. - ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪ  - 50%                        

ʪʨʠʚʘʻ 96 ʨʦʢʽʚ (ʤʝʥʰʝ ʩʪʦʣʽʪʪʷ).

6

ʂʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ

ʤʣʨʜ.
ʈʽʢ

ʂʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʤʽʞ  

ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʪʦʯʢʘʤʠ

0,23 1 -

0,5 1650 1649

1 1850 200

2 1930 80

3 1960 30

4 1976 16

5 1987 11

6 2000 13

7 2011 12
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ɿʈʆʉʊɸʅʅʗ ʅɸʉɽʃɽʅʅʗ ɿɽʄʃɯ
Åʅʘʩʝʣʝʥʥʷ ɿʝʤʣʽ - ʩʫʢʫʧʥʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʞʠʚʫʪʴ ʥʘ ɿʝʤʣʽ ʚ ʮʽʣʦʤʫ, ʷʢʘ ʙʝʟʧʝʨʝʨʚʥʦ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʚ ʧʨʦʮʝʩʽ ʚʽʜʪʚʦʨʝʥʥʷ. ʅʘ 1 ʣʶʪʦʛʦ 2020 ʨʦʢʫ, ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ 

ɿʝʤʣʽ ʩʢʣʘʜʘʣʘ ʙʣʠʟʴʢʦ 7,77 ʤʽʣʴʷʨʜʘ ʯʦʣʦʚʽʢ. ɸʞ ʜʦ 1970-ʭ ʨʦʢʽʚ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ 

ʩʚʽʪʫ ʟʨʦʩʪʘʣʘ ʟʘ ʛʽʧʝʨʙʦʣʽʯʥʠʤ ʟʘʢʦʥʦʤ, ʚ ʜʘʥʠʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʛʨʝʩʫʶʯʝ 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʪʝʤʧʽʚ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ. ɿʛʽʜʥʦ ʟ ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, 

ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʧʨʦʜʦʚʞʫʻ ʰʚʠʜʢʦ ʟʙʽʣʴʰʫʚʘʪʠʩʷ, ʭʦʯʘ ʧʨʠʨʽʩʪ ʩʢʦʨʦʪʠʚʩʷ ʤʘʡʞʝ 

ʚʜʚʽʯʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʦʤ 1963 ʨʦʢʫ ʥʘʨʦʜʞʝʥʥʷ, ʢʦʣʠ ʚʽʥ ʜʦʩʷʛ ʧʽʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʩʷ ʜʝʤʦʛʨʘʬʽʯʥʠʡ ʧʝʨʝʭʽʜ (ʨʝʚʦʣʶʮʽʷ). ʅʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʩʪʨʽʤʢʦ 

ʩʪʘʨʽʰʘʻ. ɿʘ ʜʘʥʠʤʠ ʆʆʅ, ʚ 1994-2014 ʨʨ. ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʩʪʘʨʰʝ 60 ʨʦʢʽʚ ʧʦʜʚʦʾʣʘʩʷ, ʚ 

ʜʘʥʠʡ ʯʘʩ (2014 ʨ.) ʣʽʪʥʽʭ ʣʶʜʝʡ ʫ ʩʚʽʪʽ ʙʽʣʴʰʝ, ʥʽʞ ʜʽʪʝʡ ʫ ʚʽʮʽ ʜʦ ʧ'ʷʪʠ ʨʦʢʽʚ. ʋ 2009 ʨʦʮʽ, 

ʚʧʝʨʰʝ ʟʘ ʚʩʶ ʽʩʪʦʨʽʶ ʣʶʜʩʪʚʘ, ʯʠʩʝʣʴʥʽʩʪʴ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʨʽʚʥʷʣʘʩʷ ʟ 

ʯʠʩʝʣʴʥʽʩʪʶ ʩʽʣʴʩʴʢʦʛʦ, ʩʢʣʘʚʰʠ 3,4 ʤʽʣʴʷʨʜʘ ʯʦʣʦʚʽʢ. ɯ ʜʘʣʽ ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʚʩʝ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʩʚʽʪʦʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʨʦʜʷʥʘʤʠ (ʪʦʙʪʦ ʤʽʩʴʢʝ ʥʘʩʝʣʝʥʥʷ 

ʧʨʦʜʦʚʞʠʪʴ ʟʨʦʩʪʘʪʠ ʰʚʠʜʰʝ, ʥʽʞ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʚ ʮʽʣʦʤʫ), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ  ̔

ʦʩʪʘʥʥʽʤʠ ʜʘʥʠʤʠ. ʋ 2050 ʨʦʮʽ, ʟʘ ʩʝʨʝʜʥʽʤ ʚʘʨʽʘʥʪʦʤ ʧʨʦʛʥʦʟʫ ʆʆʅ, ʧʦʥʘʜ ʧʦʣʦʚʠʥʫ 

ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʧʨʦʞʠʚʘʪʠʤʝ ʚ ɸʟʽʾ, ʯʚʝʨʪʴ - ʚ ɸʬʨʠʮʽ, 8,2% - ʚ ʃʘʪʠʥʩʴʢʽʡ ɸʤʝʨʠʮʽ, 

7,4% ʫ ɭʚʨʦʧʽ, 4,7% ʫ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ. ɺʯʝʥʽ ʟ ʆʆʅ  ̔ɺʘʰʠʥʛʪʦʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʜʦ 2100 ʨʦʢʫ ʩʢʣʘʜʝ 11 ʤʣʨʜ. ʯʦʣʦʚʽʢ. 

http://countrymeters.info/ru/World
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8
Ò ˻ͨ͊ͤ͊ͫΌ͟  s . .˿

ʅʘʡʙʽʣʴʰʘ ʚ ʩʚʽʪʽ ʜʝʨʞʘʚʘ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ - ʂʠʪʘʡ, ʧʽʩʣʷ 2025 ʨ., ʤʦʞʣʠʚʦ, ʡʦʛʦ ʥʘʟʜʦʞʝʥʝ ɯʥʜʽʷ, 

ʜʦ 1991 ʨʦʢʫ ʪʨʝʪʽʤ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʙʫʚ ʉʦʶʟ ʈʘʜʷʥʩʴʢʠʭ ʉʦʮʽʘʣʽʩʪʠʯʥʠʭ ʈʝʩʧʫʙʣʽʢ, ʧʽʩʣʷ ʡʦʛʦ 

ʨʦʟʧʘʜʫ ʪʨʝʪʽʤʠ ʩʪʘʣʠ ʉʐɸ, ʷʢʽ ʧʽʩʣʷ 2006 ʨ. ʤʘʣʠ 300 ʤʣʥ. ʯʦʣ. (ʙʽʣʴʰʝ ʥʽʞ ʢʨʘʾʥʠ ʉʅɼ), ɯʥʜʦʥʝʟʽʷ, 

ɹʨʘʟʠʣʽʷ ʟʘʡʤʘʶʪʴ ʯʝʪʚʝʨʪʝ  ̔ ʧ'ʷʪʝ ʤʽʩʮʝ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ, ʇʘʢʠʩʪʘʥ, ɹʘʥʛʣʘʜʝʰ, ʅʽʛʝʨʽʷ, ʈʦʩʽʷ 

ʧʦʩʽʜʘʶʪʴ ʰʦʩʪʝ, ʩʴʦʤʝ, ʚʦʩʴʤʝ  ̔ʜʝʚ'ʷʪʝ ʤʽʩʮʷ.



ʅɸʉɽʃɽʅʅʗ ɿɽʄʃɯ
Rank Region

Share of Global 

Population (%)
Population

#1 Asia 60% 4.5 billion

#2 Africa 16% 1.2 billion

#3 Europe 10% 729 million

#4 North America 7% 534 million

#5 South America 6% 424 million

#6 Central America 1% 47 million

#7 Oceania 1% 42 million

9

Rank Country Population % of global total

Top 10 Total 4,358,978,629 58.0%

#1 China 1,388,232,693 18.5%

#2 India 1,342,512,706 17.9%

#3 United States 326,474,013 4.3%

#4 Indonesia 263,510,146 3.5%

#5 Brazil 211,243,220 2.8%

#6 Pakistan 196,744,376 2.6%

#7 Nigeria 191,835,936 2.6%

#8 Bangladesh 164,827,718 2.2%

#9 Russia 143,375,006 1.9%

#10 Mexico 130,222,815 1.7%

ʋ ʩʚʽʪʽ ʽʩʥʫʻ ʙʣʠʟʴʢʦ 200 ʢʨʘʾʥ, 

ʥʘʩʝʣʝʥʥʷ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1,42 

(ʂʠʪʘʡ), 1,38 ʤʽʣʴʷʨʜʘ (ɯʥʜʽʷ) ʜʦ ʢʨʘʾʥ 

ʜʝ ʧʨʦʞʠʚʘʻ ʣʠʰʝ 0,001% ʚʽʜ ʮʽʻʾ 

ʢʽʣʴʢʦʩʪʽ. ɹʣʠʟʴʢʦ 75% ʣʶʜʝʡ 

ʧʨʦʞʠʚʘʶʪʴ ʚ ɸʟʽʾ ʪʘ ɸʬʨʠʮʽ. ʊʠʤ 

ʯʘʩʦʤ ʨʝʛʽʦʥʠ ɭʚʨʦʧʠ, ʇʽʚʥʽʯʥʦʾ 

ɸʤʝʨʠʢʠ, ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ ʪʘ 

ʆʢʝʘʥʽʾ ʟʘʛʘʣʦʤ ʟʘʡʤʘʶʪʴ 25% ʚʩʽʻʾ 

ʩʫʤʽʰʽ ɿʝʤʣʽ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʥʽ ʟʘ 2017 ʨ. 



ʄɯʉʎɽ ʈɯɿʅʀʍ ʂʈɸɰʅ ʋ Cɺɯʊɯ ɿɸ ɺɺʇ
Åʅʘ ʛʨʘʬʽʢʫ ʟʦʙʨʘʞʝʥʦ ʥʦʤʽʥʘʣʴʥʠʡ ɺɺʇ ʨʽʟʥʠʭ 

ʢʨʘʾʥ ʩʚʽʪʫ (2017 ʨ.) ʫ ʚʠʛʣʷʜʽ ʬʽʛʫʨ. ɰʭ ʨʦʟʤʽʨ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʢʠ ɺɺʇ ʢʨʘʾʥʠ ʚ ʩʚʽʪʦʚʦʤʫ 

ɺɺʇ. ʉʐɸ ð ʥʘʡʧʦʪʫʞʥʽʰʘ ʢʨʘʾʥʘ, ʾʾ ɺɺʇ 

ʩʪʘʥʦʚʠʪʴ 24,4% ʚʽʜ ʩʚʽʪʦʚʦʛʦ. ɸʤʝʨʠʢʘ 

ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʧʨʦʤʠʩʣʦʚʠʡ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-ʢʠʡ ʩʝʢʪʦʨʠ ʚ ʐʪʘʪʘʭ ʜʦʩʠʪʴ 

ʤʘʣʽ (ʘʣʝ ʚʩʝ ʦʜʥʦ ʟʘʡʤʘʶʪʴ ʜʨʫʛʝ  ̔ʪʨʝʪʻ ʤʽʩʮʝ ʚ 

ʩʚʽʪʽ ʚʽʜʧʦʚʽʜʥʦ ʟʘʚʜʷʢʠ ʚʝʣʠʯʝʟʥʦʤʫ ɺɺʇ). 

ʂʠʪʘʡ ð ʥʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ (15,5%). ʉʬʝʨʘ 

ʧʦʩʣʫʛ  ̔ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚ ʇʽʜʥʝʙʝʩʥʽʡ ʤʘʡʞʝ 

ʨʽʚʥʽ, ʘʣʝ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʪʝʤʧʠ ʧʨʠʨʦʩʪʫ 

ʩʬʝʨʠ ʧʦʩʣʫʛ ʟʨʦʩʪʘʶʪʴ. ʅʘ ʪʨʝʪʴʦʤʫ ʤʽʩʮʽ 

ʟʥʘʭʦʜʠʪʴʩʷ ʗʧʦʥʽʷ ʟ 6,13%. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ 

ʈʦʩʽʾ ʫ ʩʚʽʪʦʚʦʤʫ ɺɺʇ - ʣʠʰʝ 1,99%. ʏʘʩʪʢʘ 

ʥʘʰʦʾ ʩʫʩʽʜʢʠ ʇʦʣʴʱʽ ʫ ʩʚʽʪʦʚʽʡ ʝʢʦʥʦʤʽʮʽ ð 

0,66%. ɰʾ ʥʦʤʽʥʘʣʴʥʠʡ ɺɺʇ ʫ 2014 ʨʦʮʽ ð $520 

ʤʣʨʜ. ʋʢʨʘʾʥʩʴʢʘ ʝʢʦʥʦʤʽʢʘ ʥʘʩʪʽʣʴʢʠ ʤʘʣʘ, ʱʦ 

ʥʘ ʛʨʘʬʽʢʫ ʾʾ ʥʘʚʽʪʴ ʥʝ ʟʦʙʨʘʟʠʣʠ. ɺɺʇ ʋʢʨʘʾʥʠ 

ð $124 ʤʣʨʜ (2018 ʨ.) ($183 ʚ 2013 ʨ.). ɺʠʭʦʜʠʪʴ, 

ʱʦ ʯʘʩʪʢʘ ʋʢʨʘʾʥʠ ʫ ʩʚʽʪʦʚʦʤʫ ɺɺʇ ð 0,16%. 

ʇʨʦʤʠʩʣʦʚʽʩʪʴ ʜʘʻ ʥʘʤ ʣʠʰʝ 29% ɺɺʇ. 

http://index.minfin.com.ua/index/gdp/?2016
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ʏʝʨʚʦʥʠʤʢʦʣʴʦʨʦʤʚʢʘʟʘʥʦʢʨʘʾʥʠʫʷʢʠʭɺɺʇʤʝʥʰʝʥʽʞʫʰʪʘʪʫ

ʂʘʣʽʬʦʨʥʽʷʉʐɸ (2016 ʨʽʢ). ʅʝʯʝʨʚʦʥʽʣʠʰʝʂʠʪʘʡ,ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ,

ʅʽʤʝʯʯʠʥʘ,ʗʧʦʥʽʷ.



ɺɺʇ ʂʈɸɰʅ ʉɺɯʊʋ ʋ 2013-18 ʨ.
ˉ ʂʈɸɰʅɸ ʈʆɿʄɯʈɺɺʇ($ʄʃʅ.)

ɺʝʩʴ ʩʚʽʪ 72 440 449 82 146 560

1 ʉʐɸ 16 244 600 1 19391000

2 ʂʠʪʘʡ 8 227 103 2 12015000

3 ʗʧʦʥʽʷ 5 959 718 3 4 872000

4 ʅʽʤʝʪʯʠʥʘ 3 428 131 4 3 685000

5 ʌʨʘʥʮʽʷ 2 612 878 7 2 584000

6 ɺʝʣʠʢʦʙʨʠʪʘʥʽ2̫ 471 784 5 2 625000

7 ɹʨʘʟʠʣʽʷ 2 252 664 8 2 055000

8 ʈʦʩʽʷ 2 014 775(60% ʜʘʻ ʥʘʬʪʘ ʪʘ ʛʘʟ, 
ɺɺʇ ʫ 8 ʨʘʟʽʚ ʤʝʥʰʝ ʥʽʞ ʫ ʉʐɸ)

11 1 578 000 (12,3 ʨʘʟʠ ʤʝʥʰʝ ʥʽʞ 
ʉʐɸ ʪʘ ʫ 7,6 ʥʽʞ ʂʅʈ!!!)

9 ɯʪʘʣʽʷ 2 014 670 9 1 938000

11 ʂʘʥʘʜʘ 1 821 424 10 1 652000

13 ɯʩʧʘʥʽʷ 1 322 965 14 1314000

15 ʖʞʥʘ ʂʦʨʝʷ 1 129 598 12 1 538000

17 ʊʫʨʮʽʷ 789 257 17 ʈʦʩʽʷ ʟʘ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ 

18 ʅʽʜʝʨʣʘʥʜʠ 772 227 18 ʧʝʨʝʤʽʩʪʠʣʘʩʷ ʟ 55 ʥʘ 62 ʤʽʩʮʝ 

19 ʐʚʝʡʮʘʨʽʷ 632 194 23 ʚ ʩʚʽʪʽ

22 ɯʨʘʥ 514 060 20 377000

23 ʅʦʨʚʝʛʽʷ 499 667 31 370000

24 ʇʦʣʴʱʘ 489 795 24 468000

51 ʏʝʭʽʷ 195 657 52 193000

52 ʂʫʚʝʡʪ 176 590 59 110000

53 ʋʢʨʘʾʥʘ 176 309(ɺɺʇ ʫ11,4 ʨʘʟʠ ʤʝʥʰʝ 
ʨʦʩʽʡʩʴʢʦʛʦ)

61
128

119000 (ʫ 13, 3 ʨʘʟʠ ʤʝʥʰʝ
ʨʦʩʽʡʩʴʢʦʛʦ)

55 ʈʫʤʫʥʽʷ 169 396 53 187 000 12
Ò ˻ͨ͊ͤ͊ͫΌ͟  s . .˿

ʈʦʩʽʷ 

ʜʦʭʦʜʠ

ʚʽʜʝʢʩʧʦʨʪʫ

ʥʘʬʪʠ

ʤʣʨʜ $

2013: 43,1 

2014: 36,4 

2015: 21,3 

2016: 14,1

2018: 19.2

ʛʘʟʫ 

2013: 18,0 

2014: 18,0 

2015: 11,5 

2016: 8,5

2018: 12,4

ɿʘ 53ʛʦʜʠʥʠ. ʅʽʤʝʯʯʠʥʘʚʠʨʦʙʣʷʻʟʘ ʦʙʩʷʛʦʤʩʪʽʣʴʢʠʧʨʦʜʫʢʮʽʾ, ɦ ʦʚʦʥʘ ʜʦʨʽʚʥʶʻʨʽʯʥʦʤʫɺɺʇʋʢʨʘʾʥʠ.

http://gtmarket.ru/countries/china/china-info
http://gtmarket.ru/countries/japan/japan-info
http://gtmarket.ru/countries/france/france-info
http://gtmarket.ru/countries/united-kingdom/united-kingdom-info
http://gtmarket.ru/countries/brazil/brazil-info
http://gtmarket.ru/countries/russia/russia-info
http://gtmarket.ru/countries/italy/italy-info
http://gtmarket.ru/countries/canada/canada-info
http://gtmarket.ru/countries/spain/spain-info
http://gtmarket.ru/countries/korea-south/korea-south-info
http://gtmarket.ru/countries/turkey/turkey-info
http://gtmarket.ru/countries/netherlands/netherlands-info
http://gtmarket.ru/countries/switzerland/switzerland-info
http://gtmarket.ru/countries/iran/iran-info
http://gtmarket.ru/countries/norway/norway-info
http://gtmarket.ru/countries/poland/poland-info
http://gtmarket.ru/countries/czech-republic/czech-republic-info
http://gtmarket.ru/countries/kuwait/kuwait-info
http://gtmarket.ru/countries/ukraine/ukraine-info
http://gtmarket.ru/countries/romania/romania-info


ɽʂʆʃʆɻɯʏʅʀʁ ʉʃɯɼ ʃʖɼʉʊɺɸ

Åʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʽʥʬʦʛʨʘʬʽʢʘ, ʷʢʘ ʥʘʦʯʥʦ ʽʣʶʩʪʨʫʻ 
ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ ʣʶʜʩʪʚʘ ʷʢʱʦ ʚʦʥʦ ʙʫʜʝ ʞʠʪʠ, ʷʢ ʚ ʪʽʡ ʯʠ 
ʽʥʰʽʡ ʢʨʘʾʥʽ ʩʚʽʪʫ. ʉʴʦʛʦʜʥʽ ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ ʣʶʜʠʥʠ ʥʘ 
ʧʣʘʥʝʪʽ ʩʢʣʘʜʘʻ 18,2 ʤʣʨʜ. ʛʘ (2,7 ʛʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ). 
ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʣʽʜʫ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 
ʨʦʟʚʠʥʫʪʽ ʢʨʘʾʥʠ ʩʚʽʪʫ. ʊʘʢ, ʷʢʱʦ ʢʦʞʝʥ ʞʠʪʝʣʴ ɿʝʤʣʽ ʙʫʜʝ 
ʞʠʪʠ ʥʘ ʰʠʨʦʢʫ ʥʦʛʫ, ʷʢ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʡ 
ʘʤʝʨʠʢʘʥʝʮʴ, ʪʦ ʥʘʤ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ 4-ʦʭ ʧʣʘʥʝʪ, 
ʪʘʢʠʭ ʷʢ ɿʝʤʣʷ.

Åʗʢʱʦ ʞ ʫ ʢʦʞʥʦʛʦ ʞʠʪʝʣʷ ʧʣʘʥʝʪʠ ʙʫʜʫʪʴ ʟʘʧʠʪʠ, ʷʢ ʫ 
ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʠʪʘʡʮʷ, ʪʦ ʦʜʥʽʻʾ ʧʣʘʥʝʪʠ ʥʘʤ 
ʧʦʚʠʥʥʦ ʚʠʩʪʘʯʠʪʠ. 

Åʃʽʜʝʨʘʤʠ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ɿʝʤʣʽ  ̒ ʂʘʪʘʨ (1-ʝ 
ʤʽʩʮʝ), ʂʫʚʝʡʪ (2), ʆʙ'ʻʜʥʘʥʽ ɸʨʘʙʩʴʢʽ ɽʤʽʨʘʪʠ (3)  ̔ɼʘʥʽʷ (4). 
ʉʐɸ (5). ʄʽʩʮʷ ʟ 6-ʛʦ ʧʦ 10-ʝ ʟʘʡʤʘʶʪʴ ɹʝʣʴʛʽʷ, ɸʚʩʪʨʘʣʽʷ, 
ʂʘʥʘʜʘ, ʅʽʜʝʨʣʘʥʜʠ ʪʘ ɯʨʣʘʥʜʽʷ, ʈʦʩʽʷ (33).
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ʅʘ ʨʠʩ. ʚʢʘʟʘʥʦ ʩʢʽʣʴʢʠ ɿʝʤʣʽ ʧʦʪʨʽʙʥʦ ʙʫʜʝ 7 ʤʽʣʴʷʨʜʘʤ 

ʣʶʜʝʡ, ʱʦʙ ʢʦʞʝʥ ʟ ʥʠʭ ʤʽʛ ʞʠʪʠ ʷʢ ʞʠʪʝʣʽ ʟ ʮʠʭ ʢʨʘʾʥ

ɽʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ (Ecological Footprint) ï ʧʦʢʘʟʥʠʢ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʩʪʚʦʤ ʨʝʩʫʨʩʽʚ ɿʝʤʣʽ, ʷʢʠʡ 

ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʛʝʢʪʘʨʘʭ ʙʽʦʣʦʛʽʯʥʦ ʧʨʦʜʫʢʪʠʚʥʦʾ ʧʦʚʝʨʭʥʽ 

ɿʝʤʣʽ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʨʝʩʫʨʩʽʚ, ʱʦ ʩʧʦʞʠʪʽ, 

ʪʘ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ. 

Ò ˻ͨ͊ͤ͊ͫΌ͟  s . .˿



ʂʃɸʉʀʌɯʂɸʎɯʗ ʇʈʀʈʆɼʅʀʍ ʈɽʉʋʈʉɯɺ
Åɺ ʧʨʦʮʝʩʽ ʩʚʦʻʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠ ʩʧʦʞʠʚʘʶʪʴ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ɿʝʤʣʽ.

Åʇʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ - ʧʨʠʨʦʜʥʽ ʦʙ'ʻʢʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ  ̔ ʩʧʨʠʷʶʪʴ 

ʩʪʚʦʨʝʥʥʶ ʤʘʪʝʨʽʘʣʴʥʠʭ ʙʣʘʛ. ʇʨʠʨʦʜʥʽ ʫʤʦʚʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʢʽʣʴʢʽʩʪʴ ʦʩʘʜʽʚ, 

ʪʦʱʦ) ʚʧʣʠʚʘʶʪʴ ʥʘ ʞʠʪʪʷ  ̔ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ, ʘʣʝ ʥʝ ʙʝʨʫʪʴ ʫʯʘʩʪʽ ʚ ʤʘʪʝʨʽʘʣʴʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ (ʧʦʚʽʪʨʷ ʜʦ ʧʝʚʥʦʛʦ ʯʘʩʫ ʙʫʣʦ ʣʠʰʝ ʧʨʠʨʦʜʥʦʶ ʫʤʦʚʦʶ, ʟʘʨʘʟ -  ̔ʫʤʦʚʘ  ̔ʨʝʩʫʨʩ).

Åʂʣʘʩʠʬʽʢʘʮʽʾ ʨʝʩʫʨʩʽʚ. 

Åʂʨʽʤ ʧʨʠʨʦʜʥʠʭ, ʨʦʟʨʽʟʥʷʶʪʴ ʨʝʩʫʨʩʠ ʤʘʪʝʨʽʘʣʴʥʽ (ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʧʨʦʤʠʩʣʦʚʽ ʦʙ'ʻʢʪʠ, 

ʙʫʜʽʚʣʽ), ʪʨʫʜʦʚʽ ʪʘ ʽʥ. ʉʝʨʝʜ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʨʦʟʨʽʟʥʷʶʪʴ: ʘʪʤʦʩʬʝʨʥʽ, ʚʦʜʥʽ, ʨʦʩʣʠʥʥʽ, 

ʪʦʱʦ. 

Åʊʘʢʦʞ ʽʩʥʫʻ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ (ʪʚʘʨʠʥʥʠʭ, ʛʨʫʥʪʦʚʠʭ, ʥʘʜʨʦʚʠʭ, 

ʝʥʝʨʛʝʪʠʯʥʠʭ) ʟʘ ʾʭ ʚʠʯʝʨʧʥʽʩʪʶ: ɼʦ ʚʠʯʝʨʧʥʠʤ ʨʝʩʫʨʩʽʚ ʥʘʣʝʞʘʪʴ ʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʯʝʨʧʘʥʽ ʫ ʙʣʠʟʴʢʽʡ ʘʙʦ ʚʽʜʜʘʣʝʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ʎʝ ʨʝʩʫʨʩʠ ʥʘʜʨ  ̔ʞʠʚʦʾ ʧʨʠʨʦʜʠ. ɿʘʟʚʠʯʘʡ 

ʨʝʩʫʨʩ ʚʚʘʞʘʶʪʴ ʚʠʯʝʨʧʘʥʠʤ, ʢʦʣʠ ʡʦʛʦ ʚʠʜʦʙʫʪʦʢ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ (ʚʨʘʭʦʚʫʶʯʠ ʧʝʨʝʨʦʙʢʫ) 

ʩʪʘʻ ʝʢʦʥʦʤʽʯʥʦ ʥʝʚʠʛʽʜʥʠʤ. ʆʩʪʘʥʥʻ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʪʝʭʥʦʣʦʛʽʡ (ʥʘʧʨʠʢʣʘʜ ʚʠʜʦʙʫʪʦʢ 

ʥʘʬʪʠ, ʚʫʛʽʣʣʷ). ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʫ ʨʝʥʪʘʙʝʣʴʥʦ ʜʦ ʧʦʚʥʦʛʦ 

ʚʠʯʝʨʧʘʥʥʷ. ɿʦʢʨʝʤʘ, ʚʠʥʠʱʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ  ̔ʨʦʩʣʠʥ. ɼʦ ʥʝʚʠʯʝʨʧʥʠʭ ʚʽʜʥʦʩʷʪʴ 

ʨʝʩʫʨʩʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʦʙʤʝʞʝʥʦ ʜʦʚʛʦ. ʎʝ ʨʝʩʫʨʩʠ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, 

ʤʦʨʩʴʢʠʭ ʧʨʠʧʣʠʚʽʚ, ʚʽʪʨʫ ʪʦʱʦ. ʆʩʦʙʣʠʚʝ ʧʦʣʦʞʝʥʥʷ ʩʝʨʝʜ ʨʝʩʫʨʩʽʚ ʤʘʻ ʚʦʜʘ. ɺʦʥʘ ʚʠʯʝʨʧʥʘ 

ʯʝʨʝʟ ʟʘʙʨʫʜʥʝʥʥʷ (ʷʢʽʩʥʦ), ʘʣʝ ʥʝʚʠʯʝʨʧʥʘ ʢʽʣʴʢʽʩʥʦ. ɺʠʯʝʨʧʥʽ ʨʝʩʫʨʩʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʧʦʥʦʚʣʶʚʘʣʴʥʽ ʪʘ ʥʝʧʦʥʦʚʣʶʚʘʣʴʥʽ.
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ɺʀʉʅɸɾɽʅʅʗ ʇʈʀʈʆɼʅʀʍ ʈɽʉʋʈʉɯɺ
Åʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʩʪʘʥʦʤ ʥʘ ʣʶʪʠʡ 2020 ʨʦʢʫ ʜʦʩʷʛʣʘ 7,77 ʤʣʨʜ ʣʶʜʝʡ. ʎʝ 54,3 ʣʶʜʠʥʠ ʥʘ ʢʤ2 (ʙʝʟ ʪʝʨʠʪʦʨʽʾ 
ɸʥʪʘʨʢʪʠʜʠ). ʅʘʡʙʽʣʴʰʘ ʟʘ ʪʝʨʠʪʦʨʽʻʶ ʢʨʘʾʥʘ ʩʚʽʪʫ - ʈʦʩʽʷ, ʾʾ ʧʣʦʱʘ ʥʘ 2014 ʨʽʢ (ʟ ʂʨʠʤʦʤ) ʩʪʘʥʦʚʠʪʴ 17124442 ʢʤĮ (1/9 
ʯʘʩʪʠʥʘ ʟʝʤʥʦʾ ʩʫʰʽ, 2% ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ). ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʈʦʩʽʾ  - 142 722 444 ʯʦʣ. (8,6 ʣʶʜ./ʢʤ2, ʫ 6 ʨʘʟʽʚ ʤʝʥʰʘ ʥʽʞ ʫ 
ʩʚʽʪʽ). ʊʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʥʘ ʧʦʨʷʜʦʢ ʧʝʨʝʚʠʱʫʶʪʴ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʊʦʤʫ 
ʧʨʦʙʣʝʤʘ ʚʠʯʝʨʧʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʩʪʘʻ ʘʢʪʫʘʣʴʥʽʰʦʶ. ɿʘ ʦʜʥʠʤ ʟ ʧʨʦʛʥʦʟʽʚ, ʷʢʱʦ ʟʙʝʨʝʞʫʪʴʩʷ ʪʘʢʽ 
ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʷʢ ʟʘʨʘʟ, ʪʦ ʟʘʧʘʩʽʚ ʥʘʬʪʠ ʚʠʩʪʘʯʠʪʴ ʧʨʠʙʣʠʟʥʦ ʥʘ 30-40 ʨʦʢʽʚ, ʛʘʟʫ - 40-45 
ʨʦʢʽʚ, ʚʫʛʽʣʣʷ - 70-80 ʨʦʢʽʚ. ʂʘʣʽʡʥʽ ʩʦʣʽ, ʬʦʩʬʘʪʠ ʙʫʜʫʪʴ ʚʠʯʝʨʧʘʥʽ ʧʽʩʣʷ 2100 ʨ., ʤʘʨʛʘʥʮʝʚʘ ʨʫʜʘ - ʜʦ 2090 ʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʧʦʚ'ʷʟʘʥʝ ʟ ʝʢʦʣʦʛʽʯʥʠʤ  ̔ʪʝʧʣʦʚʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ɿʝʤʣʽ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʦʙʦʨʦʪʥʦʾ ʟʤʽʥʠ 
ʢʣʽʤʘʪʫ. ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʦʢʝʘʥʫ  ̔ ʩʫʰʽ ʥʘʬʪʦʶ, ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʡ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʻ ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʛʣʦʙʘʣʴʥʽ ʥʘʩʣʽʜʢʠ. ʊʝʧʣʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ɿʝʤʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 
ʩʧʘʣʶʚʘʥʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ: ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ CO2 ʚ ʘʪʤʦʩʬʝʨʽ, ʱʦ ʩʧʨʠʷʻ ʚʠʥʠʢʥʝʥʥʶ çʧʘʨʥʠʢʦʚʦʛʦ 
ʝʬʝʢʪʫè ʋ ʟʝʤʥʽʡ ʘʪʤʦʩʬʝʨʽ ʫ 2019 ʨ. ʟʘʬʽʢʩʦʚʘʥʦ 415 ʯʘʩʪʠʥ ʉʆ2 ʥʘ ʤʽʣʴʡʦʥ (ppm). ʎʝ ʨʝʢʦʨʜʥʠʡ ʧʦʢʘʟʥʠʢ!!!!

Åʃʶʜʩʪʚʦ ʱʦʨʽʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘ 30 ʚʽʜʩʦʪʢʽʚ ʙʽʣʴʰʝ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʽʞ ʤʦʞʝ ʚʽʜʥʦʚʠʪʠ ʝʢʦʩʠʩʪʝʤʘ ɿʝʤʣʽ. ʋ 
ʛʨʦʰʦʚʦʤʫ ʝʢʚʽʚʘʣʝʥʪʽ ʮʝʡ ʱʦʨʽʯʥʠʡ çʝʢʦʣʦʛʽʯʥʠʡ ʙʦʨʛè ʩʪʘʥʦʚʠʪʴ 4-4,5 ʪʨʣʥ ʜʦʣʘʨʽʚ. 29 ʣʠʧʥʷ (2019 ʨ.) ʣʶʜʩʪʚʦ 
ʚʠʢʦʨʠʩʪʘʣʦ ʚʩʽ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ʚʠʨʦʙʣʝʥʽ ɿʝʤʣʝʶ ʮʴʦʛʦ ʨʦʢʫ (1970 ʨ. - 29 ʛʨʫʜʥʷ). ʇʨʠ ʥʠʥʽʰʥʽʭ ʦʙʩʷʛʘʭ ʩʧʦʞʠʚʘʥʥʷ 
ʣʶʜʩʪʚʫ ʜʦ 2030 ʨʦʢʫ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʱʝ ʦʜʥʘ ʧʣʘʥʝʪʘ. ʋ ʥʘ hʯʘʩ ʧʽʚʤʽʣʴʷʨʜʘ ʣʶʜʝʡ ɿʝʤʣʽ ʛʦʣʦʜʫʶʪʴ  ̔ʙʣʠʟʴʢʦ 1 
ʤʽʣʴʷʨʜʘ ʭʨʦʥʽʯʥʦ ʥʝ ʦʪʨʠʤʫʶʪʴ ʧʦʚʥʦʮʽʥʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, 2,5 ʤʣʨʜ  ʣʶʜʝʡ ʥʘ ɿʝʤʣʽ ʥʝ ʤʘʶʪʴ ʫʜʦʩʪʘʣʴ ʟʚʠʯʘʡʥʦʾ ʚʦʜʠ.

ʇʦʧʫʣʷʮʽʷ ʩʩʘʚʮʽʚ, ʧʪʘʭʽʚ, ʨʠʙ, ʘʤʬʽʙʽʡ  ̔ʨʝʧʪʠʣʽʡ ʟ 1970 ʨʦʢʫ ʧʦ 2012 ʨʽʢ ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 58%.

ʅʘ 81% - ʟʥʠʟʠʣʠʩʷ ʧʦʧʫʣʷʮʽʾ ʪʚʘʨʠʥ ʟ ʨʽʯʦʢ, ʦʟʝʨ ʪʘ ʽʥʰʠʭ ʧʨʽʩʥʦʚʦʜʥʠʭ ʚʦʜʦʡʤ,

ʥʘ 38% - ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʥʘ ʩʫʰʽ, ʥʘ 36% ʚʧʘʣʦ ʥʘʩʝʣʝʥʥʷ ʤʦʨʩʴʢʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ.

ʆʆʅ ʫ 2019 ʨ. ʧʨʝʜʩʪʘʚʠʣʘ ʧʝʨʰʝ ʟʘ ʦʩʪʘʥʥʽ 15 ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦ ʟʥʠʱʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʞʠʪʪʷ ʥʘ ɿʝʤʣʽ  ̔ʚʧʝʨʰʝ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʪʝʨʤʽʥ «ʐʦʩʪʝ ʤʘʩʦʚʝ ʚʠʤʠʨʘʥʥʷ». ʋ 1800-ʩʪʦʨʽʥʢʦʚʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʷʢʝ ʦʙ'ʻʜʥʫʻ ʧʦʥʘʜ 15 ʪʠʩ. ʥʘʫʢʦʚʠʭ 
ʩʪʘʪʝʡ  ̔ʧʫʙʣʽʢʘʮʽʡ, ʡʜʝʪʴʩʷ, ʱʦ ʧʦʥʘʜ 1 ʤʣʥ ʚʠʜʽʚ ʟʘʛʨʦʞʫʻ ʟʥʠʢʥʝʥʥʷ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠʣʽʪʴ. ɿʘ ʜʘʥʠʤʠ ʆʆʅ, 75% ʩʫʰʽ, 
40% ʦʢʝʘʥʫ  ̔50% ʨʽʯʢʦʚʠʭ ʚʦʜ ʚʞʝ çʜʝʤʦʥʩʪʨʫʶʪʴ ʜʝʛʨʘʜʘʮʽʶ ʯʝʨʝʟ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠè. ʂʨʽʤ ʪʦʛʦ, ʥʘʡʙʽʣʴʰ ʩʭʠʣʴʥʽ ʜʦ 
ʚʠʤʠʨʘʥʥʷ ʚʠʷʚʠʣʠʩʷ ʢʦʤʘʭʠ, ʧʠʰʝ ʚʠʜʘʥʥʷ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʟʘʛʘʣʴʥʘ ʤʘʩʘ ʚʩʽʭ ʢʦʤʘʭ ʥʘ ʧʣʘʥʝʪʽ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 2,5% ʱʦʨʽʯʥʦ. 

ʋ ʨʘʟʽ, ʷʢʱʦ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʝʞʝʪʴʩʷ, ʜʦ 2190 ʨʦʢʫ ʥʘ ɿʝʤʣʽ ʚʟʘʛʘʣʽ ʤʦʞʝ ʥʝ 

ʟʘʣʠʰʠʪʠʩʷ ʢʦʤʘʭ, ʱʦ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʪʴ ʚʩʶ ʙʽʦʩʬʝʨʫ.

Åɺʠʩʥʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ - ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤ ʚʠʣʫʯʝʥʥʷ (ʦʙʩʷʛʫ 

ʚʠʜʦʙʫʪʢʫ) ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʡʦʛʦ ʟʘʧʘʩʘʤ ʷʢ ʚʥʘʩʣʽʜʦʢ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʠʯʠʥ 

(ʥʘʙʣʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʠʜʦʙʫʪʦʢ ʜʦ ʝʬʝʢʪʫ, ʱʦ ʦʜʝʨʞʫʻʪʴʩʷ), ʪʘʢ  ̔ʟ 

ʝʢʦʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ (ʧʽʜʨʠʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʙʦ ʧʝʨʝʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ) ʝʥʝʨʛʽʾ. 15
Ò ˻ͨ͊ͤ͊ͫΌ͟  s . .˿
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Åɺ ʪʘʙʣʠʮʽ ʝʣʝʤʝʥʪʠ ʧʨʦʤʠʩʣʦʚʽ ʟʘʧʘʩʠ ʷʢʠʭ ʟʘʢʽʥʯʫʶʪʴʩʷ  ʧʦʟʥʘʯʝʥʽ ʯʝʨʚʦʥʠʤ. ʇʦʤʘʨʘʥʯʝʚʠʡ ʢʦʣʽʨ ʚʢʘʟʫʻ 
ʥʘ ʙʣʠʟʴʢʫ ʟʘʛʨʦʟʫ, ʧʦʚ'ʷʟʘʥʫ ʟʽ ʟʨʦʩʪʘʶʯʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʞʦʚʪʠʤ ʧʦʟʥʘʯʝʥʽ ʝʣʝʤʝʥʪʠ ʟ ʦʙʤʝʞʝʥʦʶ 
ʜʦʩʪʫʧʥʽʩʪʶ, ʟʝʣʝʥʠʤ - ʥʘʡʧʦʰʠʨʝʥʽʰʽ. ʏʦʪʠʨʠ ʝʣʝʤʝʥʪʠ - ʦʣʦʚʦ (Sn), ʪʘʥʪʘʣ (Ta), ʚʦʣʴʬʨʘʤ (W)  ̔ʟʦʣʦʪʦ (Au) - 
ʧʦʬʘʨʙʦʚʘʥʽ ʯʦʨʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ çʢʦʥʬʣʽʢʪʥʠʤ ʤʽʥʝʨʘʣʽʚè  ̔ʯʘʩʪʦ ʚʠʜʦʙʫʚʘʶʪʴʩʷ ʚ ʢʨʘʾʥʘʭ, ʚ 
ʷʢʠʭ ʚʝʜʫʪʴʩʷ ʚʽʡʥʠ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ ʭʽʤʽʢʽʚ, ʯʝʨʝʟ 100 ʨʦʢʽʚ ʜʝʬʽʮʠʪʦʤ ʩʪʘʥʝ ʛʝʣʽʡ (He), ʩʨʽʙʣʦ (Ag), ʪʝʣʫʨ (Te), 
ʛʘʣʽʡ (Ga), ʛʝʨʤʘʥʽʡ (Ge), ʩʪʨʦʥʮʽʡ (Sr), ʽʪʨʽʡ (Y), ʮʠʥʢ (Zn), ʽʥʜʽʡ (In), ʤʠʰ'ʷʢ (As), ʛʘʬʥʽʡ (Hf) ʪʘ ʪʘʥʪʘʣ (Ta).

Å31 ʟ 90 ʝʣʝʤʝʥʪʽʚ ʚ ʥʦʚʽʡ ʪʘʙʣʠʮʽ ʧʦʟʥʘʯʝʥʽ ʩʠʤʚʦʣʦʤ ʩʤʘʨʪʬʦʥʘ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ.
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ɿʈʆʉʊɸʅʅʗ 

ɽʅɽʈɻʆʉʇʆɾʀɺɸʅʅʗ
Åɹʽʣʴʰʽʩʪʴ ʧʨʦʙʣʝʤ ʣʶʜʩʪʚʘ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʚ'ʷʟʘʥʽ ʷʢʱʦ ʚʦʥʦ ʚʠʨʽʰʠʪʴ ʦʩʥʦʚʥʫ 
ʧʨʦʙʣʝʤʫ ï ʝʥʝʨʛʝʪʠʯʥʫ.

Åʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʪʝʭʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ  ̔ʥʘ ʧʦʯʘʪʢʫ XXI  ʩʪʦʣʽʪʴ  ̒ʰʚʠʜʢʝ 
ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ɿʘ ʦʮʽʥʢʘʤʠ ʚʯʝʥʠʭ ʧʦʪʨʝʙʠ ʣʶʜʩʪʚʘ ʚ ʝʥʝʨʛʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤ ʨʽʚʥʝʤ 
ʩʧʦʞʠʚʘʥʥʷ (~ 13 ʊɺʪ) ʜʦ ʩʝʨʝʜʠʥʠ XXI  ʩʪ. ʙʽʣʴʰ ʥʽʞ ʧʦʜʚʦʷʪʴʩʷ (~ 30 ʊɺʪ), ʘ ʜʦ ʢʽʥʮʷ XXI  ʩʪ. - ʙʽʣʴʰ ʥʽʞ 
ʧʦʪʨʦʷʪʴʩʷ (~ 46 ʊɺʪ). 

Åʎʝ ʧʦʚ'ʷʟʘʥʦ, 

ʧʦ-ʧʝʨʰʝ, ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚ ʮʽʣʦʤʫ (ʜʦ 4 ʨʘʟʽʚ ʜʦ 2050 ʨ),  ̔ʨʽʟʢʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʟʨʦʩʪʘʥʥʷʤ 
ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʪʘʢʠʭ ʷʢ ʂʠʪʘʡ ʪʘ ɯʥʜʽʷ, ʥʘʩʝʣʝʥʥʷ ʷʢʠʭ ʩʢʣʘʜʘʻ 2/3 ʚʽʜ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ 
ʧʣʘʥʝʪʠ. 

ʧʦ-ʜʨʫʛʝ, ʧʦʚ'ʷʟʘʥʝ ʟ ʧʦʤʽʪʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ. ɼʦ 2050 ʨ. ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʜʦʩʷʛʥʝ 
9-11 ʤʣʨʜ. ʯʦʣʦʚʽʢ.

Åɿʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʜʦʩʽ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʦʧʥʠʭ ʜʞʝʨʝʣ 
ʝʥʝʨʛʽʾ - ʥʘʬʪʠ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʚʫʛʽʣʣʷ, ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ. ʆʜʥʘʢ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ 
ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʦʧʥʠʭ ʜʞʝʨʝʣ ʥʝʤʦʞʣʠʚʦ. ʊʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ 
ʝʥʝʨʛʽʾ ʚʠʯʝʨʧʫʶʪʴʩʷ. ɻʝʦʬʽʟʠʢ ʂʽʥʛ ʍʫʙʝʨʪ ʦʜʥʠʤ ʟ ʧʝʨʰʠʭ ʧʦʙʫʜʫʚʘʚ ʤʦʜʝʣʴ ʚʠʩʥʘʞʝʥʥʷ ʩʚʽʪʦʚʠʭ ʟʘʧʘʩʽʚ 
ʥʘʬʪʠ  ̔ʥʘ ʾʾ ʦʩʥʦʚʽ ʧʝʨʝʜʙʘʯʠʚ ʧʽʢ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʚ ʉʐɸ (ʧʨʠʙʣʠʟʥʦ ʥʘ 1970 ʨ.). ʇʝʨʝʜʙʘʯʠʚ ʚʽʥ  ̔ʧʽʢ 
ʩʚʽʪʦʚʦʛʦ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ (ʧʨʠʙʣʠʟʥʦ ʥʘ 1995 ʛ.), ʧʨʦʪʝ ʮʝʡ ʧʨʦʛʥʦʟ ʥʝ ʟʙʫʚʩʷ. ʈʝʘʣʴʥʦ ʧʽʢ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ 
ʩʚʽʪ ʧʨʦʡʰʦʚ ʫ 2005 ʨʦʮʽ  ̔ʟ ʪʠʭ ʧʽʨ ʚʫʛʣʝʚʦʜʥʝʚʫ ʩʠʨʦʚʠʥʫ ʧʦʩʪʫʧʦʚʦ  ̔ʥʝʫʭʠʣʴʥʦ ʚʠʯʝʨʧʫʻʪʴʩʷ ʟ ʪʝʤʧʘʤʠ, ʱʦ 
ʧʨʠʩʢʦʨʶʶʪʴʩʷ, ʚ 5-7% ʥʘ ʨʽʢ, ʪʦʤʫ ʯʝʨʝʟ 15-25 - ʨʦʢʽʚ ʥʘʬʪʘ  ̔ʛʘʟ ʚʞʝ ʥʝ ʙʫʜʫʪʴ ʤʘʩʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ 
ʧʘʣʠʚʦ,  ̔ ʩʚʽʪ ʟʤʫʰʝʥʠʡ ʙʫʜʝ ʧʝʨʝʭʦʜʠʪʠ ʧʦʚʥʽʩʪʶ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ.  ɹʽʣʴʰʽʩʪʴ ʝʢʩʧʝʨʪʽʚ 
ʚʧʝʚʥʝʥʽ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʦʪʨʝʙ ʚ ʝʥʝʨʛʽʾ ʚʠʯʝʨʧʘʻ ʪʨʘʜʠʮʽʡʥʽ ʝʥʝʨʛʝʪʠʯʥʠʭ  ʨʝʩʫʨʩʠ ʜʦ ʩʝʨʝʜʠʥʠ 
ʮʴʦʛʦ ʩʪʦʨʽʯʯʷ. ʊʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʨʦʜʦʚʠʱ (ʛʣʠʙʦʢʦʚʦʜʥʠʭ  ̔ ʧʦʣʷʨʥʠʭ 
ʨʦʜʦʚʠʱ, ʙʽʪʫʤʥʠʭ ʧʽʩʢʽʚ) ʪʽʣʴʢʠ ʚʽʜʩʫʚʘʶʪʴ ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʪʨʝʙʘ ʨʦʟʫʤʽʪʠ, ʱʦ ʥʘʚʽʪʴ ʷʢʱʦ 
ʟʘʧʘʩʠ ʪʨʘʜʠʮʽʡʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʥʝ ʙʫʜʫʪʴ ʧʦʚʥʽʩʪʶ ʚʠʩʥʘʞʝʥʽ, ʩʧʦʩʪʝʨʽʛʘʪʠʤʝʪʴʩʷ ʾʭ ʦʩʪʨʠʡ 
ʜʝʬʽʮʠʪ  ̔ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʮʽʥ.
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ɻɸɿ ɸʄɽʈʀʂʀ
Åʉʐɸ ʚ 2018 ʨ. ʩʪʘʣʠ ʯʠʩʪʠʤʠ ʝʢʩʧʦʨʪʝʨʘʤʠ ʛʘʟʫ ʚ 

ʦʙʩʷʟʽ 18-20 ʤʣʨʜ ʤ3  ̔ ʚʞʝ ʜʦ 2025 ʨ. ʧʣʘʥʫʶʪʴ 

ʥʘʨʦʩʪʠʪʠ ʝʢʩʧʦʨʪ ʜʦ 100 ʤʣʨʜ ʤ3, ʘ ʜʦ 2035 ʨ. ʘʞ ʜʦ 

150-160 ʤʣʨʜ ʤ3, ʜʝ ʯʘʩʪʢʘ ʟʨʽʜʞʝʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

(ʉʇɻ) ʙʫʜʝ ʟʘʡʤʘʪʠ ʙʣʠʟʴʢʦ 80%. ʇʝʨʰʽ ʧʨʦʙʥʽ 

ʧʦʩʪʘʚʢʠ ʉʇɻ ʚʽʜʙʫʣʠʩʷ ʫ 2016 ʨ., ʙʽʣʴʰ ʤʘʩʰʪʘʙʥʝ 

ʨʦʟʛʦʨʪʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʦʯʘʣʦʩʷ ʟ 2018 ʨ. ɼʣʷ 

ʧʦʨʽʚʥʷʥʥʷ, ʫ ʈʦʩʽʾ ʝʢʩʧʦʨʪ ʛʘʟʫ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 200 

ʤʣʨʜ ʤ3, ʟ ʷʢʠʭ ʜʦ ʢʨʘʾʥ ʜʘʣʝʢʦʛʦ ʟʘʨʫʙʽʞʞʷ 130-145 

ʤʣʨʜ ʤ3. ʄʘʢʩʠʤʫʤ ʽʤʧʦʨʪʫ ʛʘʟʫ ʚ ʉʐɸ ʙʫʚ ʚ 2007 ʨ. ʥʘ 

ʨʽʚʥʽ 107-110 ʤʣʨʜ ʤ3, ʙʘʣʘʥʩ ʧʦʯʘʚ ʘʢʪʠʚʥʦ ʟʤʽʥʶʚʘʪʠʩʷ 

ʟ 2008-2009 ʨ., ʚ ʥʫʣʴ ʚʠʡʰʣʠ ʫ 2017 ʨ. 
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ɿʘʨʘʟ ʉʐɸ ʝʢʩʧʦʨʪʫʶʪʴ ʙʣʠʟʴʢʦ 40 

ʤʣʨʜ ʤ3. ʊʦʙʪʦ, ʚʞʝ ʯʝʨʝʟ 5 ʨʦʢʽʚ ʉʐɸ 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʨʷʤʠʤʠ 

ʢʦʥʢʫʨʝʥʪʘʤʠ ʈʦʩʽʾ ʚ ʧʣʘʥʽ ʧʦʩʪʘʚʦʢ 

ʝʥʝʨʛʦʥʦʩʽʾʚ  ̔ ʯʝʨʝʟ 15-20 ʨʦʢʽʚ 

ʩʝʨʡʦʟʥʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ. ʇʦʢʠ ʱʦ 

ʝʢʩʧʦʨʪ ʚ ɭʚʨʦʧʫ ʪʽʣʴʢʠ-ʥʦ ʨʦʟʧʦʯʘʚʩʷ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʩʧʦʨʪʥʠʭ ʤʠʪ, 

ʘʤʦʨʪʠʟʘʮʽʾ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʟʘʚʦʜʠ ʉʇɻ  ̔ʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʧʝʨʪʘʥʢʝʨʽʚ, ʮʽʥʠ ʛʘʟʫ 

ʉʐɸ ʜʦ ɭʚʨʦʧʠ ʧʦʢʠ ʱʦ ʚʠʱʽ 

ʛʘʟʧʨʦʤʽʚʩʴʢʠʭ.



ʉɺɯʊʆɺɯ ʎɯʅʀ ʅɸ ʅɸʌʊʋ
ʉʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚ ʉʐɸ ʟʥʠʟʠʣʘʩʷ ʜʦ 20 $ ʟʘ ʙʘʨʝʣʴ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʚʧʨʠʪʫʣ ʥʘʙʣʠʟʠʚʰʠʩʴ ʜʦ ʚʘʨʪʦʩʪʽ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʟʚʠʯʘʡʥʠʤ ʩʧʦʩʦʙʦʤ. ʊʘʢʠʡ ʩʪʘʥ ʨʝʯʝʡ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʩʪʨʽʤʢʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ,  ̔ʷʢʱʦ ʚ 

2012 ʨ. ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʜʘʥʠʤʠ ʩʧʦʩʦʙʦʤ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 100 $, ʪʦ ʙʫʢʚʘʣʴʥʦ ʟʘ 

6 ʨʦʢʽʚ ʾʾ ʚʜʘʣʦʩʷ ʩʢʦʨʦʪʠʪʠ ʤʘʡʞʝ ʚ 5 ʨʘʟʽʚ. ʅʘʡʜʝʰʝʚʰʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʬʪʦʚʠʜʦʙʫʪʦʢ ʚ 

ʉʘʫʜʽʚʩʴʢʽʡ ɸʨʘʚʽʾ ʪʘ ɯʨʘʥʽ: 4  ̔5 $ ʚʽʜʧʦʚʽʜʥʦ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʈʦʩʽʾ, ʪʦ ʚʞʝ ʥʘ ʨʦʟʚʽʜʘʥʠʭ ʩʪʘʨʠʭ 

ʨʦʜʦʚʠʱʘʭ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 6 $, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʥʦʚʠʭ 

ʨʦʜʦʚʠʱʘʭ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 17 $.

20ʉʦʙʽʚʘʨʪʽʩʪʴʚʠʜʦʙʫʪʢʫʥʘʬʪʠʫ ʨʽʟʥʠʭʢʨʘʾʥʘʭ

ɹʶʜʞʝʪ ʈʦʩʽʾ ʟʚʝʨʩʪʘʥʠʡ ʚʠʭʦʜʷʯʠ ʟ ʮʽʥʠ ʥʘ ʥʘʬʪʫ ʤʘʨʢʠ 

Urals ʚ 2020 ʨʦʮʽ - $ 42,4 ʟʘ ʙʘʨʝʣʴ (2019 ʨ. - 50$)
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ʉʭʝʤʘ ʚʠʜʦʙʫʚʘʥʥʷ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ. 

ʊʠʧʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ: ʟʚʠʯʘʡʥʠʡ, ʩʣʘʥʮʝʚʠʡ, ʟ 

ʞʦʨʩʪʢʦʛʦ ʧʽʩʢʫ, ʧʦʧʫʪʥʠʡ, ʚʫʛʽʣʴʥʠʡ ʤʝʪʘʥ

ʉʣʘʥʮʝʚʘ ʨʝʚʦʣʶʮʽʷ - ʧʦʰʠʨʝʥʝ ʟ 2012 ʨ. ʚ ʧʨʝʩʽ ʧʦʟʥʘʯʝʥʥʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʝʬʝʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ ʛʘʟʫ ʟ ʧʦʢʣʘʜʽʚ ʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ 

(çʩʣʘʥʮʝʚʠʡ ʛʘʟè), ʘ ʪʘʢʦʞ ʥʘʬʪʠ (çʩʣʘʥʮʝʚʘ ʥʘʬʪʘè), ʷʢʝ 

ʚʽʜʙʫʣʦʩʷ ʚ ʉʐɸ ʥʘ ʧʦʯʘʪʢʫ XXI ʩʪʦʣʽʪʪʷ. 

ʉʣʘʥʮʝʚʠʡ ʧʨʠʨʦʜʥʠʡ ʛʘʟ (ʘʥʛʣ. Shale gas) - ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʱʦ 

ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʟ ʛʦʨʶʯʠʭ ʩʣʘʥʮʽʚ  ̔ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ 

ʤʝʪʘʥʫ. ʋ ʉʐɸ ʨʦʟʚʽʜʘʥʽ ʟʘʧʘʩʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʩʢʣʘʜʘʶʪʴ 24 

ʪʨʣʥ ʤį (ʥʘ 2007 ʨ. ʟʘ ʦʮʽʥʢʦʶ US Energy Information 

Administration ʪʝʭʥʽʯʥʦ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʙʫʪʽ - 3,6 ʪʨʣʥ ʤį) ʘʙʦ 

ʙʽʣʴʰʝ 10% ʚʽʜ ʩʚʽʪʦʚʠʭ. ʋ 2014 ʨ. ʜʦʚʝʜʝʥʽ ʪʝʭʥʽʯʥʽ ʟʘʧʘʩʠ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʦʚʠʭ ʨʦʜʦʚʠʱ, ʦʮʽʥʶʚʘʣʠʩʷ ʚ 4,0 

ʪʨʣʥ. ʤ3, ʨʦʟʚʽʜʘʥʽ (ʥʝʜʦʚʝʜʝʥʽ) - 23,4 ʪʨʣʥ. ʤ3. ʇʨʦʚʽʜʥʦʶ 

ʢʦʨʧʦʨʘʮʽʻʶ ʚ ʉʐɸ ʟ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ  ̒ Chesapeake 

Energy. ɼʦ 2014 ʨ. ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʫ ʉʐɸ ʟʨʽʩ ʜʦ 

333,4 ʤʣʨʜ ʤ3, ʱʦ ʩʢʣʘʣʦ ʙʣʠʟʴʢʦ 40% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʦʙʫʪʢʫ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʢʨʘʾʥʽ. ɺʝʣʠʢʽ ʨʦʜʦʚʠʱʘ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ 

ʚʠʷʚʣʝʥʽ ʚ ʨʷʜʽ ʜʝʨʞʘʚ ɭʚʨʦʧʠ, ʟʦʢʨʝʤʘ, ʚ ɸʚʩʪʨʽʾ, ɸʥʛʣʽʾ, 

ʋʛʦʨʱʠʥʽ, ʅʽʤʝʯʯʠʥʽ, ʇʦʣʴʱʽ, ʐʚʝʮʽʾ, ʋʢʨʘʾʥʽ. ʇʦʢʣʘʜʠ ʩʣʘʥʮʶ, 

ʟ ʷʢʦʛʦ ʤʦʞʥʘ ʚʠʜʦʙʫʚʘʪʠ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʜʫʞʝ ʚʝʣʠʢʽ ʚ ʪʘʢʠʭ 

ʢʨʘʾʥʘʭ ʷʢ ʂʠʪʘʡ (90,3 ʪʨʣʥ ʤ3), ʉʐɸ, ɸʚʩʪʨʘʣʽʷ, ɯʥʜʽʷ, 

ʂʘʥʘʜʘ. ʂʠʪʘʡ ʧʦʯʘʚ ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ 2012 ʨʦʮʽ. ɿʘ 

ʧʽʜʩʫʤʢʘʤʠ 2016 ʨ. ʚʠʜʦʙʫʪʦʢ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ʂʠʪʘʾ ʟʨʽʩ ʥʘ 76% 

 ̔ʜʦʩʷʛ 8 ʤʣʨʜ ʤ3, ʢʨʘʾʥʘ ʟʤʦʞʝ ʚʠʡʪʠ ʥʘ ʧʦʢʘʟʥʠʢ ʚʠʜʦʙʫʪʢʫ ʚ 30 

ʤʣʨʜ ʤ3 ʛʘʟʫ ʜʦ 2020 ʨ.

Ò ˻ ͨ͊ͤ͊ͫΌ͟ s . .˿
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ʋʢʨʘʾʥʘ ʚʦʣʦʜʽʻ ʥʘʡʙʽʣʴʰʠʤʠ ʧʦʢʣʘʜʘʤʠ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʚ ɭʚʨʦʧʽ! ʇʨʠ ʮʴʦʤʫ, ʥʘʡʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʾʭ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɼʦʥʝʮʴʢʦʾ ʪʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ

ʋ 2010 ʨ. ʋʢʨʘʾʥʘ ʚʠʜʘʣʘ ʣʽʮʝʥʟʽʾ ʥʘ ʨʦʟʚʽʜʢʫ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʫ ʜʣʷ Exxon Mobil  ̔Shell. ʋ ʪʨʘʚʥʽ 2012 ʨ. ʩʪʘʣʠ ʚʽʜʦʤʽ 

ʧʝʨʝʤʦʞʮʽ ʢʦʥʢʫʨʩʫ ʧʦ ʨʦʟʨʦʙʮʽ ʖʟʽʚʩʴʢʦʾ (ɼʦʥʝʮʴʢʘ 

ʦʙʣʘʩʪʴ)  ̔ ʆʣʝʩʴʢʦʾ (ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ) ʛʘʟʦʚʠʭ ʧʣʦʱ. 

ʅʠʤʠ ʩʪʘʣʠ Shell  ̔Chevron, ʚʽʜʧʦʚʽʜʥʦ. ʆʯʽʢʫʚʘʣʦʩʷ, ʱʦ 

ʧʨʦʤʠʩʣʦʚʠʡ ʚʠʜʦʙʫʪʦʢ ʥʘ ʮʠʭ ʜʽʣʷʥʢʘʭ ʧʦʯʥʝʪʴʩʷ ʚ 

2018-2019 ʨ. 25 ʞʦʚʪʥʷ 2012 Shell ʧʦʯʘʣʘ ʙʫʨʽʥʥʷ ʧʝʨʰʦʾ 

ʧʦʰʫʢʦʚʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʛʘʟʫ ʫʱʽʣʴʥʝʥʠʭ ʧʽʩʢʦʚʠʢʽʚ ʚ 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʋʛʦʜʘ ʤʽʞ ʢʦʤʧʘʥʽʻʶ Shell  ̔çʅʘʜʨʘ 

ʖʟʽʚʩʴʢʘ» ʧʨʦ ʨʦʟʧʦʜʽʣ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʚʠʜʦʙʫʪʢʫ 

ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ ʖʟʽʚʩʴʢʽʡ ʜʽʣʷʥʮʽ ʚ ʍʘʨʢʽʚʩʴʢʽʡ, 

ʃʫʛʘʥʩʴʢʽʡ  ̔ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ ʙʫʣʦ ʧʽʜʧʠʩʘʥʦ 24 ʩʽʯʥʷ 

2013 ʨ., ʚ ɼʘʚʦʩʽ (ʐʚʝʡʮʘʨʽʷ) ʟʘ ʫʯʘʩʪʶ ʢʦʣʠʰʥʴʦʛʦ 

ʧʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ɺ. ʗʥʫʢʦʚʠʯʘ. ʇʨʘʢʪʠʯʥʦ ʚʽʜʨʘʟʫ 

ʧʽʩʣʷ ʮʴʦʛʦ ʚ ʍʘʨʢʽʚʩʴʢʽʡ, ʃʫʛʘʥʩʴʢʽʡ  ̔ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ 

ʧʦʯʘʣʠʩʷ ʘʢʮʽʾ  ̔ʧʽʢʝʪʠ ʝʢʦʣʦʛʽʚ, ʢʦʤʫʥʽʩʪʽʚ  ̔ʨʷʜʫ ʽʥʰʠʭ 

ʘʢʪʠʚʽʩʪʽʚ, ʩʧʨʷʤʦʚʘʥʽ ʧʨʦʪʠ ʨʦʟʨʦʙʢʠ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʽ, 

ʟʦʢʨʝʤʘ, ʧʨʦʪʠ ʥʘʜʘʥʥʷ ʪʘʢʦʾ ʤʦʞʣʠʚʦʩʪʽ ʟʘʢʦʨʜʦʥʥʠʤ 

ʢʦʤʧʘʥʽʷʤ. ʋ 2014 ʨ., ʟ ʧʦʯʘʪʢʦʤ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʥʘ 

ʇʽʚʜʝʥʥʦʤʫ ʉʭʦʜʽ ʋʢʨʘʾʥʠ, ʢʦʤʧʘʥʽʷ Chevron ʚʠʡʰʣʘ ʟ 

ʧʨʦʝʢʪʫ ʟ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ, ʨʦʟʽʨʚʘʚʰʠ ʫʢʣʘʜʝʥʽ 

ʜʦʛʦʚʦʨʠ ʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʤʫ ʧʦʨʷʜʢʫ ʯʝʨʝʟ ʥʝʚʠʢʦʥʘʥʥʷ 

ʫʨʷʜʦʤ ʋʢʨʘʾʥʠ ʟʦʙʦʚ'ʷʟʘʥʴ ʟ ʧʽʜʛʦʪʦʚʢʠ ʥʝʦʙʭʽʜʥʦʾ 

ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ.

Ò ˻ ͨ͊ͤ͊ͫΌ͟ s . .˿
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ɺʠʜʦʙʫʪʦʢ ʣʝʛʢʦʾ ʥʘʬʪʠ ʟ ʥʠʟʴʢʦʧʨʦʥʠʢʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʧʨʠ 

ʷʢʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪ ̔ʞ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ  ̔ʜʣʷ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʫ, ʟʨʽʩ ʟ ʥʝʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ ʫ 2007 ʨ. ʜʦ 2,3 ʤʣʥ ʙʘʨʝʣʽʚ ʥʘ 

ʜʦʙʫ ʚ 2013 ʨ, ʜʦ ʩʝʨʝʜʠʥʠ 2018 ʨ. ʉʐɸ ʚʠʡʰʣʠ ʥʘ ʨʽʚʝʥʴ 

ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʾ ʥʘʬʪʠ ʚ 6,2 ʤʣʥ ʙʘʨʝʣʽʚ ʥʘ ʜʦʙʫ 

(ʟʘʛʘʣʴʥʠʡ ʚʠʜʦʙʫʪʦʢ - 11 ʤʣʥ ʙʘʨʝʣʽʚ ʥʘ ʜʦʙʫ). 

ʉʣʘʥʮʝʚʫ ʥʘʬʪʫ ʜʦʙʫʚʘʶʪʴ ʟ ʢʝʨʦʛʝʥʘ - ʦʩʦʙʣʠʚʦʾ ʨʝʯʦʚʠʥʠ, 

ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʚ ʩʣʘʥʮʝʚʽʡ ʧʦʨʦʜʽ. ɿʘ ʩʫʪʪʶ, ʢʝʨʦʛʝʥ - ʮʝ 

ʨʝʯʦʚʠʥʘ, ʱʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʟʚʠʯʘʡʥʫ ʥʘʬʪʫ. ɼʣʷ 

ʧʨʠʩʢʦʨʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʡʦʛʦ ʧʨʷʤʦ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ʧʽʜʜʘʶʪʴ 

ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ, ʚʠʭʦʜʠʪʴ ʩʣʘʥʮʝʚʘ ʥʘʬʪʘ.

Brent - ʮʝ ʩʦʨʪ ʥʘʬʪʠ, ʱʦ  ̒ ʩʚʽʪʦʚʠʤ ʝʪʘʣʦʥʦʤ ʟʘ ʷʢʽʩʪʶ, 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʩʢʣʘʜʦʤ ʥʘʬʪʠ, ʱʦ  ̒ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤʠ 

ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʝʪʘʣʦʥ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʮʽʥʠ.

Urals - ʨʦʩʽʡʩʴʢʘ ʤʘʨʢʘ ʝʢʩʧʦʨʪʥʦʾ ʥʘʬʪʦʚʦʾ ʩʫʤʽʰʽ. 

ʋʪʚʦʨʶʻʪʴʩʷ ʟʤʽʰʫʚʘʥʥʷʤ ʚ ʩʠʩʪʝʤʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ 

"ʊʨʘʥʩʥʘʬʪʠ" ʚʘʞʢʦʾ, ʚʠʩʦʢʦʩʝʨʥʠʩʪʦʾ ʥʘʬʪʠ ʋʨʘʣʫ  ̔

ʇʦʚʦʣʞʷ (ʚʤʽʩʪ ʩʽʨʢʠ ʚ ʷʢʠʭ ʜʦʩʷʛʘʻ 3,0%, ʘ ʛʫʩʪʠʥʘ ʚ 

ʛʨʘʜʫʩʘʭ API ʥʝ ʧʝʨʝʚʠʱʫʻ 26-28Á) ʟ ʣʝʛʢʦʾ ʟʘʭʽʜʥʦʩʠʙʽʨʩʴʢʦʾ 

ʥʘʬʪʦʶ Siberian Light (ʛʫʩʪʠʥʘ 36,5 ʚ ʛʨʘʜʫʩʘʭ API, ʚʤʽʩʪ ʩʽʨʢʠ 

0,57%). ʇʽʜʩʫʤʢʦʚʠʡ ʚʤʽʩʪ ʩʽʨʢʠ ʚ ʥʘʬʪʽ ʩʦʨʪʫ Urals ʤʘʻ 

ʩʪʘʥʦʚʠʪʠ ʥʝ ʙʽʣʴʰʝ 1,2-1,4%, ʛʫʩʪʠʥʘ ʚ ʛʨʘʜʫʩʘʭ API - 31-32 Á 

(ʘʙʦ 860-871 ʢʛ/ʤį). ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʩʦʨʪʠ Brent  ̔WTI ʤʘʶʪʴ 

ʛʫʩʪʠʥʫ 38-40Á API  ̔ ʚʤʽʩʪ ʩʽʨʢʠ ʥʝ ʙʽʣʴʰʝ 0,2-0,4%, ʘ 

ʙʣʠʟʴʢʦʩʭʽʜʥʘ ʥʘʬʪʘ ʩʦʨʪʽʚ Oman  ̔Dubai ʤʘʻ ʛʫʩʪʠʥʫ 30-33 Á 

API, ʚʤʽʩʪ ʩʽʨʢʠ 1,1-2,1%. ʈʽʟʥʠʮʷ  ̔ʮʽʥʘʭ ʤʽʞ ʩʦʨʪʘʤʠ Brent  ̔

Urals 1-3 $ ʟʘ ʙʘʨʝʣʴ.



ɹʆʈʆʊʔɹɸ ɿɸ ɻɸɿʆɺʀʁ ɯ ʅɸʌʊʗʅʀʁ 

ʈʀʅʆʂ
Åɺʠʜʦʙʫʪʦʢ ʥʘʬʪʠ  ̔ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ ʉʐɸ ʚ 2018 ʨ. 

ʟʙʽʣʴʰʠʚʩʷ ʥʘ 16%  ̔ʥʘ 12%, ʚʽʜʧʦʚʽʜʥʦ,  ̔ʮ ̔ʧʦʢʘʟʥʠʢʠ 

ʚʩʪʘʥʦʚʠʣʠ ʥʦʚʠʡ ʨʝʢʦʨʜ. ʉʐɸ ʦʙʽʛʥʘʣʠ ʈʦʩʽʶ ʚ 2011 

ʨ., ʱʦʙ ʩʪʘʪʠ ʥʘʡʙʽʣʴʰʠʤ ʚ ʩʚʽʪʽ ʚʠʨʦʙʥʠʢʦʤ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ,  ̔ʧʝʨʝʚʝʨʰʠʣʠ ʉʘʫʜʽʚʩʴʢʫ ɸʨʘʚʽʶ ʚ 

2018 ʨ., ʦʪʞʝ, ʩʪʘʣʠ ʥʘʡʙʽʣʴʰʠʤ ʚ ʩʚʽʪʽ 

ʚʠʨʦʙʥʠʢʦʤ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ʋ ʉʐɸ  ̔ ʈʦʩʽʾ 

ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ  ̔ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʨʦʟʜʽʣʠʣʠʩʷ 

ʧʨʘʢʪʠʯʥʦ ʧʦʨʽʚʥʫ; ʚ ʉʘʫʜʽʚʩʴʢʽʡ ɸʨʘʚʽʾ ʚʠʜʦʙʫʪʦʢ 

ʥʘʬʪʠ ʽʩʪʦʪʥʦ ʧʝʨʝʚʝʨʰʫʻ ʚʠʜʦʙʫʪʦʢ ʽʥʰʠʭ 

ʢʦʧʘʣʠʥ. 

Åɺʠʜʦʙʫʪʦʢ ʨʦʩʽʡʩʴʢʦʾ ʥʘʬʪʠ  ̔ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ 

ʪʘʢʦʞ ʜʦʩʷʛ ʨʝʢʦʨʜʥʠʭ ʟʥʘʯʝʥʴ ʚ 2018 ʨ., ʯʦʤʫ 

ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʷ ʩʚʽʪʦʚʦʛʦ ʧʦʧʠʪʫ. ʈʦʩʽʷ ʝʢʩʧʦʨʪʫʻ 

ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʥʘʬʪʠ, ʱʦ ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʚ 

ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ  ̔ʂʠʪʘʡ. ɿ 2016 ʨ. ʤʘʡʞʝ 60% 

ʨʦʩʽʡʩʴʢʦʛʦ ʝʢʩʧʦʨʪʫ ʥʘʬʪʠ ʧʨʷʤʫʻ ʚ ʻʚʨʦʧʝʡʩʴʢʽ 

ʢʨʘʾʥʠ-ʯʣʝʥʠ ʆʨʛʘʥʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʨʦʟʚʠʪʢʫ. ɿ 2000 ʨ. ʧʦʥʘʜ 80% 

ʨʦʩʽʡʩʴʢʦʛʦ ʝʢʩʧʦʨʪʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʡʜʝ ʜʦ ɭʚʨʦʧʠ. 

24

ʉʝʨʝʜʥʴʦʨʽʯʥʠʡ ʚʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʚ ʉʘʫʜʽʚʩʴʢʽʡ ɸʨʘʚʽʾ ʥʝʟʥʘʯʥʦ ʟʙʽʣʴʰʠʚʩʷ ʚ 2018 ʨ., ʘʣʝ ʚʽʥ ʟʘʣʠʰʠʚʩʷ 

ʥʠʞʯʠʤ, ʥʽʞ ʚ 2016 ʨ., ʢʦʣʠ ʜʦʩʷʛ ʨʝʢʦʨʜʥʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ɽʢʩʧʦʨʪ ʥʘʬʪʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 60% ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʉʘʫʜʽʚʩʴʢʦʾ ɸʨʘʚʽʾ. ʂʠʪʘʡ, ʧʦʨʷʜ ʟ ʗʧʦʥʽʻʶ, ʇʽʚʜʝʥʥʦʶ ʂʦʨʝʻʶ, ʊʘʡʚʘʥʝʤ  ̔

ʉʧʦʣʫʯʝʥʠʤʠ ʐʪʘʪʘʤʠ, ʟʘʣʠʰʘʶʪʴʩʷ ʢʨʠʪʠʯʥʠʤʠʚʘʞʣʠʚʠʤʠʨʠʥʢʘʤʠʜʣʝ̫ʢʩʧʦʨʪʫʉʘʫʜʽʚʩʴʢʦʾ

ʥʘʬʪʠ.



ʇʈʆɹʃɽʄʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʊʈɸɼʀʎɯʁʅʀʍ ɺʀɼɯɺ ʇɸʃʀɺɸ
Åɽʥʝʨʛʝʪʠʯʥʫ ʧʨʦʙʣʝʤʫ ʣʶʜʩʪʚʘ ʥʝ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʟʘʧʘʩʠ ʫʨʘʥʫ 
ʦʙʤʝʞʝʥʽ, ʘ ʧʨʦʜʫʢʪʠ ʡʦʛʦ ʨʦʟʧʘʜʫ  ̒ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʡ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ.

Åʅʘʩʪʫʧʥʘ ʧʨʦʙʣʝʤʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʝʢʦʣʦʛʽʯʥʠʤ  ̔ʪʝʧʣʦʚʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ɿʝʤʣʽ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʥʝʦʙʦʨʦʪʥʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʦʢʝʘʥʫ  ̔ʩʫʰʽ ʥʘʬʪʦʶ, 
ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʡ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʻ ʢʘʪʘʩʪʨʦʬʽʯʥʽ ʛʣʦʙʘʣʴʥʽ ʥʘʩʣʽʜʢʠ. 
ʆʩʪʘʥʥʽʡ ʧʨʠʢʣʘʜ - ʘʚʘʨʽʷ ʥʘ ʥʘʬʪʦʚʠʜʦʙʫʚʥʽʡ ʧʣʘʪʬʦʨʤʽ ʚ ʄʝʢʩʠʢʘʥʩʴʢʽʡ ʟʘʪʦʮʽ ʫ 2010 ʨ. ɺʫʛʽʣʣʷ, 
ʧʦʢʣʘʜʠ ʷʢʦʛʦ ʜʦʩʠʪʴ ʚʝʣʠʢʽ, ʷʢ ʝʥʝʨʛʦʥʦʩʽʡ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʩʫʯʘʩʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ. ɸʢʪʠʚʥʦ 
ʨʦʟʨʦʙʣʷʶʪʴʩʷ çʯʠʩʪʽè ʩʧʦʩʦʙʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʜʥʘʢ ʮʝ ʚʝʜʝ ʜʦ ʧʦʜʦʨʦʞʯʘʥʥʷ ʚʘʨʪʦʩʪʽ ʝʥʝʨʛʽʾ, ʱʦ 
ʦʜʝʨʞʫʻʪʴʩʷ. ʊʘʢʦʞ ̔ ʩʥʫʻ ʩʝʨʡʦʟʥʘ ʧʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʽʜʭʦʜʽʚ. 

Åʊʝʧʣʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ɿʝʤʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʧʘʣʠʚʘ: ʟʙʽʣʴʰʫʻʪʴʩʷ 
ʢʦʥʮʝʥʪʨʘʮʽʷ CO2 ʚ ʘʪʤʦʩʬʝʨʽ, ʱʦ ʩʧʨʠʷʻ ʚʠʥʠʢʥʝʥʥʶ çʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫè. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ 
ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʟʘ ʨʘʭʫʥʦʢ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ, ʚʢʣʶʯʘʶʯʠ ʷʜʝʨʥʫ ʝʥʝʨʛʝʪʠʢʫ, ʙʝʟʧʝʯʥʘ 
ʤʝʞʘ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ɿʝʤʣʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʫʞʝ ʫ XXI  ʩʪʦʣʽʪʪʽ. ʇʨʠ ʮʴʦʤʫ ʜʚʘʜʮʷʪʴ 
ʥʘʡʙʽʣʴʰʠʭ ʥʘʬʪʦʚʠʭ ʢʦʤʧʘʥʽʡ ʩʚʽʪʫ  ̒ ʧʨʠʯʝʪʥʠʤʠ ʜʦ ʤʘʡʞʝ 35 % ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ 
ʘʪʤʦʩʬʝʨʫ. ʉʢʘʞʽʤʦ Chevron, Exxon, BP  ̔ Shell ʩʧʽʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ 10 % ʩʚʽʪʦʚʠʭ ʚʠʢʠʜʽʚ CO2 
ʧʦʯʠʥʘʶʯʠ ʟ 1965 ʨ. ʅʘʨʝʰʪʽ, ʽʩʥʫʻ ʩʝʨʡʦʟʥʘ ʧʨʦʙʣʝʤʘ - ʮʝ ʝʥʝʨʛʦʙʝʟʧʝʢʘ, ʷʢʘ ʩʧʦʥʫʢʘʻ ʜʦ 
ʜʠʚʝʨʩʠʬʽʢʦʚʘʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʙʦʨʦʪʴʙʠ ʟ ʮʠʤʠ ʧʨʦʙʣʝʤʘʤʠ 
ʟʘʞʘʜʘʻ ʚʽʜ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʚʽʜ ʽʥʜʫʩʪʨʽʘʣʴʥʦ ʨʦʟʚʠʥʝʥʠʭ, ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ  ̔ʨʘʜʠʢʘʣʴʥʦʛʦ 
ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ, ʟʘ ʦʮʽʥʢʘʤʠ ʮ ̔ʧʨʠʯʠʥʠ ʥʝ ʜʦʟʚʦʣʷʪʴ 
ʟʘʜʦʚʦʣʴʥʷʪʠ ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ ʩʚʽʪʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʧʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚʞʝ ʯʝʨʝʟ 10-15 ʨ.

Åʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʦʯʘʪʢʫ XXI ʩʪʦʣʽʪʪʷ ʩʚʽʪʦʚʘ ʝʥʝʨʛʝʪʠʢʘ ʟʽʪʢʥʫʣʘʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʽʟʢʦʾ ʟʤʽʥʠ 
ʩʪʨʫʢʪʫʨʠ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ɦ ʦ ʩʧʦʞʠʚʘʻʪʴʩʷ.

Åɿʘ ʦʙʨʘʟʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʛʦʣʦʚʥʦʛʦ ʝʢʦʥʦʤʽʩʪʘ ʄʽʞʥʘʨʦʜʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ (ʄɽɸ) ʌʘʪʽʭ 
ɹʽʨʦʣʴ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʥʠʥʽʰʥʽʭ ʪʝʤʧʽʚ ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʜʦ 2030 ʨ. ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʘʙʦ ʟʥʘʡʪʠ 
çʰʽʩʪʴ ʥʦʚʠʭ ʉʘʫʜʽʚʩʴʢʦʾ ɸʨʘʚʽʾè, ʘʙʦ ʟʨʦʙʠʪʠ ʩʪʘʚʢʫ ʥʘ ʽʥʰʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ.

Åɹʽʣʴʰʽʩʪʴ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʢʘʜʝʤʽʯʥʠʭ ʫʯʝʥʠʭ  ̔ʚʯʝʥʠʭ ʢʦʤʧʘʥʽʡ ʇɽʂ ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʯʥʝ (ʜʦ 30%) 
ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 20-30 ʨʦʢʽʚ.

25
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ʊɽʈʀʊʆʈɯɰ ɼʀʂʆɰ ʇʈʀʈʆɼʀ
Å100 ʨʦʢʽʚ ʪʦʤʫ ʣʠʰʝ 15% ʟʝʤʣʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ  ̔ʨʦʟʚʝʜʝʥʥʷ 

ʭʫʜʦʙʠ, ʘʣʝ ʩʴʦʛʦʜʥʽ ʣʶʜʠ ʟʤʽʥʠʣʠ 77% ʩʫʰʽ (ʟʘ ʚʠʥʷʪʢʦʤ ɸʥʪʘʨʢʪʠʢʠ)  ̔87% ʦʢʝʘʥʫ. ɿ 1993 ʧʦ 2009 ʨʽʢ 3,3 ʤʣʥ 

ʢʤ2 ʜʠʢʦʾ ʧʨʠʨʦʜʠ ʙʫʣʠ ʟʘʩʝʣʝʥʽ, ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʪʨʝʙ, ʚʠʜʦʙʫʪʢʫ ʧʨʠʨʦʜʥʠʭ ʢʦʧʘʣʠʥ ʪʘ 

ʽʥʰʠʭ ʮʽʣʝʡ, ʘ ʚ ʉʚʽʪʦʚʦʤʫ ʦʢʝʘʥʽ ʚʽʜ ʨʠʙʘʣʴʩʪʚʘ  ̔ʤʦʨʝʧʣʘʚʩʪʚʘ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʽʣʴʥʽ ʣʠʰʝ ʚʦʜʠ ʚ ʧʦʣʷʨʥʠʭ 

ʨʝʛʽʦʥʘʭ. ɺʯʝʥʽ ʟʘʷʚʣʷʶʪʴ, ʱʦ ʟʙʝʨʝʞʝʥʥʷ ʨʝʛʽʦʥʽʚ ʜʠʢʦʾ ʧʨʠʨʦʜʠ ʱʦ ʟʘʣʠʰʠʣʠʩʷ - ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʡ ʬʘʢʪʦʨ ʚ 

ʙʦʨʦʪʴʙʽ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ. ɻʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʝʜʩʪʘʚʣʷʻ ʙʝʟʣʽʯ ʟʘʛʨʦʟ ʷʢ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ 

ʧʨʦʮʚʽʪʘʥʥʷ ʣʶʜʩʪʚʘ, ʪʘʢ  ̔ʜʣʷ ʪʚʘʨʠʥ. ʉʝʨʝʜ ʥʝʙʝʟʧʝʢ, ʟ ʷʢʠʤʠ ʤʠ ʩʪʠʢʘʻʤʦʩʷ ʚʞʝ ʩʴʦʛʦʜʥʽ - ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʤʦʨʷ, ʥʝʩʪʘʯʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ, ʧʨʽʩʥʦʾ ʚʦʜʠ, ʱʦ ʧʦʯʘʩʪʽʰʘʣʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʧʦʛʦʜʥʽ ʷʚʠʱʘ. ɼʘʥʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʤʘʧʽ ʩʫʰʽ, ʙʫʣʠ ʟʽʙʨʘʥʽ ʚ 2009 ʨʦʮʽ  ̔ʚʢʣʶʯʘʣʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 8 ʧʦʢʘʟʥʠʢʘʭ ʣʶʜʩʴʢʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚʢʣʶʯʘʶʯʠ ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɯʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʢʘʨʪʠ ʦʢʝʘʥʫ, ʙʫʣʘ 

ʟʽʙʨʘʥʘ ʚ 2013 ʨʦʮʽ  ̔ʚʢʣʶʯʘʣʘ ʜʘʥʽ ʧʨʦ ʨʠʙʘʣʴʩʪʚʦ, ʪʦʨʛʦʚʦ-ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʫʜʥʦʧʣʘʚʩʪʚʽ  ̔ 14 ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʘʭ 

ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʇʣʦʱʽ ʩʫʰʽ ʚʚʘʞʘʣʠ ʜʠʢʦʶ ʧʨʠʨʦʜʦʶ, ʷʢʱʦ ʚʦʥʠ ʧʦʢʨʠʚʘʣʠ 10 000 ʢʤ2 

 ̔ʙʫʣʠ ʚʽʜʥʦʩʥʦ ʚʽʣʴʥʽ ʚʽʜ ʚʧʣʠʚʫ ʣʶʜʠʥʠ. 

26ɿʝʤʣʷ ʩʪʘʣʘ ʟʝʣʝʥʽʰʦʶ



ʈʋʁʅʋɺɸʅʅʗ ʉɺɯʊʋ ɼʀʂʆɰ ʇʈʀʈʆɼʀ

Åɻʨʫʧʘ ʟ 145 ʚʯʝʥʠʭ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 50 ʢʨʘʾʥ ʩʚʽʪʫ, 05.05.2019 ʨ. 

ʟʘʷʚʠʣʘ ʧʨʦ ʪʝ, ʱʦ ʨʫʡʥʫʚʘʥʥʷ ʜʠʢʦʾ ʧʨʠʨʦʜʠ, ʚʠʢʣʠʢʘʥʝ ʜʽʷʣʴʥʽʩʪʶ 

ʣʶʜʠʥʠ,  ̒ "ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤ", ʘ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʥʘ ɿʝʤʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʜʝʜʘʣʽ ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ, 

ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʥʘ ʩʘʡʪʽ ʄʽʞʫʨʷʜʦʚʦʾ ʥʘʫʢʦʚʦ-ʧʦʣʽʪʠʯʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ʟ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʝʢʦʩʠʩʪʝʤʥʠʭ ʧʦʩʣʫʛ (IPBES). 27



ɿɽʄʃʗ ʉʄɯʊʊɭɿɺɸʃʀʑɽ???

Åɺʝʣʠʢʘ ʪʠʭʦʦʢʝʘʥʩʴʢʘ ʩʤʽʪʪʻʚʘ ʧʣʷʤʘ (ʘʥʛʣ. Eastern 

Garbage Patch - ʉʭʽʜʥʠʡ ʩʤʽʪʪʻʚʠʡ ʢʦʥʪʠʥʝʥʪ, ʘʙʦ 

Pacific Trash Vortex - ʊʠʭʦʦʢʝʘʥʩʴʢʠʡ «ʩʤʽʪʪʻʚʦʨʦʪ») - 

ʩʢʫʧʯʝʥʥʷ ʩʤʽʪʪʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ 

ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʊʠʭʦʛʦ ʦʢʝʘʥʫ. ɺʽʥ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʤʽʞ 135Á-155Á ʟʘʭʽʜʥʦʾ ʜʦʚʛʦʪʠ  ̔ 35Á-42 Á ʧʽʚʥʽʯʥʦʾ 

ʰʠʨʦʪʠ. ʅʘ ʮʽʡ ʜʽʣʷʥʮʽ ʟʥʘʭʦʜʠʪʴʩʷ ʩʢʫʧʯʝʥʥʷ 

ʧʣʘʩʪʠʢʘ  ̔ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ, ʧʨʠʥʝʩʝʥʠʭ ʚʦʜʘʤʠ 

ʇʽʚʥʽʯʥʦ-ʪʠʭʦʦʢʝʘʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʪʝʯʽʡ. ʊʦʯʥʠʡ ʨʦʟʤʽʨ 

ʦʙʣʘʩʪʽ ʥʝʚʽʜʦʤʠʡ. ʇʨʠʙʣʠʟʥʽ ʦʮʽʥʢʠ ʧʣʦʱʽ 

ʚʘʨʽʶʶʪʴʩʷ ʚʽʜ 700 ʪʠʩ. ʜʦ 1,5 ʤʣʥ ʢʤĮ  ̔ʙʽʣʴʰʝ (ʚʽʜ 

0,41% ʜʦ 0,81% ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʊʠʭʦʛʦ ʆʢʝʘʥʫ). 

ʁʤʦʚʽʨʥʦ, ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʴʰʝ ʩʪʘ 

ʤʽʣʴʡʦʥʽʚ ʪʦʥ ʩʤʽʪʪʷ. 
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ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ, ʟʘʨʘʟ ʚʽʜ 3 ʤʣʨʜ 

ʛʦʨʦʜʷʥ ʟʘ ʨʽʢ ʥʘʙʠʨʘʻʪʴʩʷ 1,3 ʤʣʨʜ ʪʦʥ ʚʽʜʭʦʜʽʚ, ʘ 

ʜʦ 2025 ʨʦʢʫ ʮ ̫ʮʠʬʨʘ ʚʠʨʦʩʪʝ ʥʘ 70% - ʜʦ 2,2 ʤʣʨʜ 

ʪʦʥ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʱʦʨʽʯʥʦ ʋʢʨʘʾʥʘ ʚʠʨʦʙʣʷʻ ʙʣʠʟʴʢʦ 

17 ʤʣʥ ʪʦʥ ʩʤʽʪʪʷ. ʅʘ ʞʘʣʴ, ʪʽʣʴʢʠ 5% ʟ ʮʴʦʛʦ ʦʙʩʷʛʫ 

ʧʦʪʨʘʧʣʷʻ ʚ ʧʝʨʝʨʦʙʢʫ. ʈʝʰʪʘ 95% ʧʦʪʨʘʧʣʷʻ ʥʘ 

ʟʚʘʣʠʱʘ. ɿʘ ʜʘʥʠʤʠ 2016 ʨ., ʩʘʥʢʮʽʦʥʦʚʘʥʽ ʟʚʘʣʠʱʘ ʚ 

ʋʢʨʘʾʥʽ ʤʦʞʥʘ ʙʫʣʦ ʧʦʨʽʚʥʷʪʠ ʟ ʨʦʟʤʽʨʘʤʠ ʂʽʧʨʫ, ʘ 

ʩʪʠʭʽʡʥʽ - ʮʽʣʦʾ ɹʝʣʴʛʽʾ.

Ò ˻ͨ͊ͤ͊ͫΌ͟  s . .˿



ʆʉʅʆɺʅɯ ɺʀʈʆɹʅʀʂʀ ɺɯɼʍʆɼɯɺ

Åʋ ʚʩʴʦʤʫ ʩʚʽʪʽ ʥʠʥʽ ʱʦʨʽʯʥʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʥʘʜ 2 ʤʣʨʜ ʪʦʥ ʪʚʝʨʜʠʭ 

ʢʦʤʫʥʘʣʴʥʠʭ ʚʽʜʭʦʜʽʚ (ʊʂʆ),  70% ʮʴʦʛʦ ʦʙʩʷʛʫ ʧʨʠʧʘʜʘʻ ʥʘ 20 ʢʨʘʾʥ. ʄʘʡʞʝ 

70% ʚʩʽʭ ʊʂʆ ʩʚʽʪʫ ʫʪʠʣʽʟʫʻʪʴʩʷ ʚ ʟʝʤʣʽ ʥʘ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʦʣʽʛʦʥʘʭ - ʚʽʜ 

ʚʽʜʢʨʠʪʠʭ ʟʚʘʣʠʱ (31% ʚʩʽʭ ʚʽʜʭʦʜʽʚ) ʜʦ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʧʦʭʦʚʘʥʴ ʟ 

ʩʠʩʪʝʤʘʤʠ ʫʪʨʠʤʘʥʥʷ  ̔ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʚʘʣʠʱʥʠʭ ʛʘʟʽʚ (8%). ʑʝ 

11% ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʭ ʊʂʆ ʩʧʘʣʶʻʪʴʩʷ,  ̔ʽʥʰʽ 19% ʧʨʦʭʦʜʷʪʴ ʘʙʦ ʧʨʦʤʠʩʣʦʚʫ 

ʧʝʨʝʨʦʙʢʫ, ʘʙʦ ʢʦʤʧʦʩʪʫʚʘʥʥʷ. ʆʜʥʘʢ ʩʘʤʘ ʩʪʨʫʢʪʫʨʘ ʫʪʠʣʽʟʘʮʽʾ ʊʂʆ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʜʫʞʝ ʩʠʣʴʥʦ ʨʽʟʥʠʪʴʩʷ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʥʠʞʯʝ ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʽ ʜʘʥʽ 

ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʟ 19 ʢʨʘʾʥ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ "ʚʝʣʠʢʦʾ ʜʚʘʜʮʷʪʢʠ" (G20). ɺʽʜʟʥʘʯʠʤʦ, 

ʱʦ ʣʠʰʝ ʚ ʚʦʩʴʤʠ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʢʨʘʾʥ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʊʂʆ ʱʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʡʧʨʠʤʽʪʠʚʥʽʰʠʡ  ̔ ʥʝʝʢʦʣʦʛʽʯʥʠʭ ʩʧʦʩʽʙ - ʚʽʜʢʨʠʪʽ 

ʟʚʘʣʠʱʘ.
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ʉʊʆʂɻʆʃʔʄʉʔʂʀʁʄɽʄʆʈɸʅɼʋʄ
Åʃʘʫʨʝʘʪʠ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ, ʷʢʽ ʟʽʙʨʘʣʠʩʷ ʥʘ ʩʚʦʶ ʱʦʨʽʯʥʫ ʢʦʥʬʝʨʝʥʮʽʶ ʚ ʉʪʦʢʛʦʣʴʤʽ (ʐʚʝʮʽʷ) ʫ 2011 ʨ., 

ʚʠʩʪʫʧʠʣʠ ʟʽ ʟʚʝʨʥʝʥʥʷʤ ʜʦ ʆʆʅ ʟ ʧʨʠʚʦʜʫ ʧʦʨʷʪʫʥʢʫ ʣʶʜʩʪʚʘ.

Åʋ ʜʦʢʫʤʝʥʪʽ ʛʦʚʦʨʠʪʴʩʷ, ʱʦ ʧʣʘʥʝʪʘ ʚʩʪʫʧʠʣʘ ʚ ʥʦʚʫ ʛʝʦʣʦʛʽʯʥʫ ʝʧʦʭʫ - ʘʥʪʨʦʧʦʮʝʥ, ʦʩʢʽʣʴʢʠ ʣʶʜʩʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ  ̒ʥʠʥʽ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʬʘʢʪʦʨʦʤ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʢʽ  ̔ʥʝʟʚʦʨʦʪʥʽ ʥʘʩʣʽʜʢʠ 

ʜʣʷ ʣʶʜʩʪʚʘ  ̔ ʝʢʦʩʠʩʪʝʤ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʯʝʥʽ ʨʝʢʦʤʝʥʜʫʶʪʴ ʨʷʜ ʪʝʨʤʽʥʦʚʠʭ  ̔ ʜʘʣʝʢʦʩʷʞʥʠʭ ʜʽʡ ʟʘʨʘʜʠ 

ʟʙʝʨʝʞʝʥʥʷ ɿʝʤʣʽ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ.

Åʋ çʉʪʦʢʛʦʣʴʤʩʴʢʦʤʫ ʤʝʤʦʨʘʥʜʫʤʽè ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʥʠʥʽʰʥʻ ʧʦʢʦʣʽʥʥʷ ʣʶʜʝʡ - ʧʝʨʰʝ, ʷʢʦʤʫ ʚʠʧʘʣʦ 

ʫʩʚʽʜʦʤʠʪʠ ʥʦʚʽ ʥʝʙʝʟʧʝʢʠ, ʷʢʽ ʩʪʦʷʪʴ ʧʝʨʝʜ ʥʘʤʠ. ʆʪʞʝ, ʤʠ ʙʽʣʴʰʝ ʥʝ ʤʦʞʝʤʦ ʞʠʪʠ ʪʘʢ, ʷʢ ʞʠʣʠ ʥʘʰʽ ʧʨʝʜʢʠ,  ̔

ʧʦʪʨʽʙʥʦ ʷʢʦʤʦʛʘ ʰʚʠʜʰʝ ʤʽʥʷʪʠ ʩʧʦʩʽʙ ʞʠʪʪʷ. ʅʦʙʝʣʷʥʪʠ ʧʽʜ ʛʦʣʦʚʫʚʘʥʥʷʤ ʄʘʨʽʦ ʄʦʣʽʥʠ, ʚʚʘʞʘʶʪʴ, ʱʦ 

ʪʽʣʴʢʠ ʥʘʫʢʘ ʟʜʘʪʥʘ ʚʢʘʟʘʪʠ ʰʣʷʭ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ - ʟʘ ʫʤʦʚʠ, ʟʨʦʟʫʤʽʣʦ, ʚʽʜʢʨʠʪʦʛʦ ʜʽʘʣʦʛʫ ʟ 

ʩʫʩʧʽʣʴʩʪʚʦʤ.

Åʆʩʴ ʱʝ ʨʷʜ ʧʦʣʦʞʝʥʴ ʤʝʤʦʨʘʥʜʫʤʫ:

Åɽʢʦʣʦʛʽʯʥʘ ʩʪʽʡʢʽʩʪʴ  ̒ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʚʠʢʦʨʽʥʝʥʥʷ ʙʽʜʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʽʜʩʪʘʚʘʥʥʷ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʽ.

Åʄʘʡʞʝ ʪʨʝʪʠʥʘ ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ ʞʠʚʝ ʤʝʥʰʝ ʥʽʞ ʥʘ ʜʚʘ ʜʦʣʘʨʠ ʚ ʜʝʥʴ, ʪʦʤʫ ʨʦʟʚʠʪʦʢ ʤʘʻ ʩʪʘʪʠ 

ʧʨʽʦʨʠʪʝʪʦʤ ʩʚʽʪʦʚʦʾ ʧʦʣʽʪʠʢʠ.

Åʅʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʙʨʦʙʫʪʫ, ɦ ʦʙ ʫʩʫʥʫʪʠ ʥʝʜʦʣʽʢʠ ʪʘʢʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʷʢ ɺɺʇ.

Åʉʣʽʜ ʩʪʨʠʤʫʚʘʪʠ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʥʠʞʯʝ 2 ęʉ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʽʢ ʛʣʦʙʘʣʴʥʠʭ ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 

ʪʨʝʙʘ ʧʨʦʡʪʠ ʥʝ ʧʽʟʥʽʰʝ 2015 ʨʦʢʫ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʥʘʩʣʽʜʢʠ ʙʫʜʫʪʴ ʜʫʞʝ ʩʝʨʡʦʟʥʠʤʠ.

Åʇʨʠʡʰʣʘ ʧʦʨʘ ʥʦʚʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʨʝʚʦʣʶʮʽʾ, ʱʦʙ ʥʠʥʽʰʥʽ ʫʛʽʜʜʷ ʤʦʛʣʠ ʚʠʨʦʙʣʷʪʠ ʙʽʣʴʰʝ 

ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʟʘ ʫʤʦʚʠ ʩʪʘʣʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ.

Åʅʝʦʙʭʽʜʥʦ ʥʘʜʠʭʘʪʠ ʡ ʟʘʦʭʦʯʫʚʘʪʠ ʥʘʫʢʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʤʦʣʦʜʽ.

Åɼʦʢʫʤʝʥʪ ʧʝʨʝʜʘʥʠʡ ʜʦ ʂʦʤʽʩʽʾ ʆʆʅ ʟ ʛʣʦʙʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʷʢʘ ʛʦʪʫʚʘʣʘ ʂʦʥʬʝʨʝʥʮʽʶ ʆʆʅ ʟʽ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ. ɺʦʥʘ ʧʨʦʡʰʣʘ ʫ 2012 ʨʦʮʽ  ̔ʙʫʣʘ ʧʨʠʡʥʷʪʘ.

Ò ʆʧʘʥʘʩʶʢ ɸ.ʉ.



ɻʃʆɹɸʃʔʅɽ ʇʆʊɽʇʃɯʅʅʗ
Åʃʶʜʩʪʚʦʚʠʢʠʜʘʻ ʚ ʘʪʤʦʩʬʝʨʫ 30 ʤʣʨʜ ʪʦʥ ʉʆ2 ʥʘ 

ʨʽʢ.ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʤʽʞʣʴʦʜʦʚʠʢʦʚʽ ʧʝʨʽʦʜʠ ʚ 

1,45 ʨʘʟʠ ʙʽʣʴʰʠʡ, ʥʽʞ ʚ ʥʘʡʭʦʣʦʜʥʽʰʽ ʧʝʨʽʦʜʠ ʣʴʦʜʦʚʠʢʦʚʠʭ 

ʧʝʨʽʦʜʽʚ. ʆʜʥʘʢ ʥʠʥʽʰʥʽʡ ʨʽʚʝʥʴ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚ 1,45 ʨʘʟʠ 

ʚʠʱʠʡ, ʥʽʞ ʫ ʩʝʨʝʜʥʴʦʤʫ ʚ ʤʽʞʣʴʦʜʦʚʠʢʦʚʽ ʧʝʨʽʦʜʠ.

Åɻʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ - ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ɿʝʤʣʽ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʙʽʣʴʰ ʥʽʞ ʩʪʘ ʨʦʢʽʚ, ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʯʦʛʦ  ̒ ʣʶʜʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ (ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʬʘʢʪʦʨ). 

ʇʦʯʠʥʘʶʯʠ ʟ 1850 ʨʦʢʫ, ʚ ʜʝʩʷʪʠʨʽʯʥʦʤʫ ʤʘʩʰʪʘʙʽ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʚ ʢʦʞʥʝ ʜʝʩʷʪʠʣʽʪʪʷ ʙʫʣʘ ʚʠʱʝ, ʥʽʞ ʚ ʙʫʜʴ-ʷʢʝ ʧʦʧʝʨʝʜʥʻ 

ʜʝʩʷʪʠʣʽʪʪʷ. ɿ 1750-1800 ʨ. ʣʶʜʠʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʧʽʜʚʠʱʝʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʛʣʦʙʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 0,8-1,2 ÁC. ɿ ʦʛʣʷʜʫ ʥʘ 

ʽʥʝʨʮʽʡʥʦʩʪʽ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʥʘʚʽʪʴ ʚ ʨʘʟʽ ʧʨʠʧʠʥʝʥʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʝʤʠʥʫʯʝ ʧʦʪʝʧʣʽʥʥʷ ʱʝ ʥʘ 0,6 Áʉ. 

ʁʤʦʚʽʨʥʘ ʚʝʣʠʯʠʥʘ ʤʦʞʣʠʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʦʪʷʛʦʤ XXI ʩʪʦʣʽʪʪʷ ʥʘ ʦʩʥʦʚʽ ʢʣʽʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʩʪʘʥʦʚʠʪʴ 0,3-1,7 ÁC ʜʣʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʩʮʝʥʘʨʽʶ ʝʤʽʩʽʾ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, 2,6-4,8 ÁC ʜʣʷ ʩʮʝʥʘʨʽʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʤʽʩʽʾ. 
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ʇɸʈʀɿʔʂɸ ʂʃɯʄɸʊʀʏʅɸ ʋɻʆɼɸ
Åʋ ʛʨʫʜʥʽ 2015 ʨ. ʥʘ 21-ʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʦʨʽʥ ʨʘʤʢʦʚʦʾ ʢʦʥʚʝʥʮʽʾ ʆʆʅ ʟʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʥʦʚʘ ʤʽʞʥʘʨʦʜʥʘ 

ʢʣʽʤʘʪʠʯʥʘ ʫʛʦʜʘ - ʇʘʨʠʟʴʢʠʡ ʜʦʛʦʚʽʨ. ʎʝʡ ʘʢʪ ʧʨʠʭʦʜʠʪʴ ʥʘ ʟʤʽʥʫ ʂʽʦʪʩʴʢʦʤʫ ʧʨʦʪʦʢʦʣʫ. ʋʛʦʜʘ ʥʘʙʫʚʘʻ ʯʠʥʥʦʩʪʽ 

ʧʽʩʣʷ ʨʘʪʠʬʽʢʘʮʽʾ ʱʦʥʘʡʤʝʥʰʝ 55 ʜʝʨʞʘʚʘʤʠ, ʦʙʩʷʛ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ (ʇɻ) ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʱʦʥʘʡʤʝʥʰʝ 

55% ʚʽʜ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʭ.ʎʝʚʽʜʙʫʣʦʩʷ4ʣʠʩʪʦʧʘʜʘ2016ʨ.

Åʇʘʨʠʟʴʢʘ ʫʛʦʜʘ, ʩʝʨʝʜ ʽʥʰʦʛʦ, ʚʩʪʘʥʦʚʣʶʻ ʤʝʪʫ ʱʦʜʦ ʫʪʨʠʤʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ɿʝʤʣʽ ʚ ʤʝʞʘʭ 2Áʉ 

ʜʦ 2100 ʨʦʢʫ. ʆʜʥʘʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʯʽʢʫʚʘʥʠʭ ʥʘʮʽʦʥʘʣʴʥʦ-ʚʠʟʥʘʯʝʥʠʭ ʚʥʝʩʢʽʚ (ʆʅɺɺ) ʢʨʘʾʥ-ʧʽʜʧʠʩʘʥʪʽʚ ʚʠʢʠʜʠ ʇɻ 

ʮʠʭ ʢʨʘʾʥ ʩʧʨʠʯʠʥʷʪʴ ʟʨʦʩʪʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʨʽʚʥʽ 3,5ÁC ʜʦ 2100 ʨʦʢʫ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ 

ʧʦʪʝʧʣʽʥʥʷ ʥʘ 2 0ʉ ʩʝʨʝʜʥʴʦʩʚʽʪʦʚʽ ʪʝʤʧʠ ʩʢʦʨʦʯʝʥʥʷ ʝʤʽʩʽʾ ʉʆ2 ʧʦʚʠʥʥʽ ʩʢʣʘʜʘʪʠ ʧʨʠʙʣʠʟʥʦ 5,5% ʥʘ ʨʽʢ, 

ʜʦʩʷʛʘʶʯʠ ʜʣʷ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʚʝʣʠʯʠʥʠ 10-15% ʥʘ ʨʽʢ (ʈʠʩ.1). ʆʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʮʽʣʝʡ ʥʦʚʦʾ ʫʛʦʜʠ - ʛʣʦʙʘʣʴʥʠʡ 

ʧʝʨʝʭʽʜ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʝʥʝʨʛʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʦʯʘʪʢʫ XXI  ʩʪʦʣʽʪʪʷ ʩʚʽʪʦʚʘ ʝʥʝʨʛʝʪʠʢʘ ʟʽʪʢʥʫʣʘʩʷ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʽʟʢʦʾ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ. ʊʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʟʘʤʽʥʝʥʽ ʥʝʪʨʘʜʠʮʽʡʥʠʤʠ ʘʙʦ ʧʦʥʦʚʣʶʚʘʣʴʥʠʤʠ. ʅʘ ʧʝʨʝʛʦʚʦʨʘʭ ʫ ʇʘʨʠʞʽ ʋʢʨʘʾʥʘ ʦʟʚʫʯʠʣʘ ʤʝʪʫ ʽʟ ʩʢʦʨʦʯʝʥʥʷ 

ʚʠʢʠʜʽʚ ʥʘ 40% ʜʦ 2030 ʨʦʢʫ ʚʽʜʥʦʩʥʦ ʨʽʚʥʷ ʚʠʢʠʜʽʚ ʇɻ 1990 ʨʦʢʫ.
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ɿʤʽʥʘ ʛʣʦʙʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ɿʝʤʣʽ 

ʜʣʷ ʪʨʴʦʭ ʩʮʝʥʘʨʽʾʚ ʚʫʛʣʝʮʝʚʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʚʽʪʫ
Ò ʆʧʘʥʘʩʶʢ ɸ.ʉ.

ɿʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ CO2 ʚ ppm ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 400 ʪʠʩ. ʨʦʢʽʚ (ʟʚʝʨʭʫ - ʟʘ 

ʦʩʪʘʥʥʶ ʪʠʩʷʯʫ ʨʦʢʽʚ)



25-ʘ ʂʆʅʌɽʈɽʅʎɯʗ ʆʆʅ ɿɯ ɿʄɯʅʀ 

ʂʃɯʄɸʊʋ
Å25-  ̫ʂʦʥʬʝʨʝʥʮʽʷ ʆʆʅ ʟʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʽʜʙʫʣʘʩʷ ʚ ʄʘʜʨʠʜʽ, ɯʩʧʘʥʽʷ ʟ 2 ʜʦ 13 ʩʽʯʥʷ 2019 ʨ. ɺ ʥʽʡ ʚʟʷʣʦ ʫʯʘʩʪʴ ʙʣʠʟʴʢʦ 200 

ʢʨʘʾʥ. ʋ ʨʘʤʢʘʭ ʢʦʥʬʝʨʝʥʮʽʾ ʚʽʜʙʫʣʘʩʷ 25-ʘ ʩʝʩʽʷ ʂʦʥʬʝʨʝʥʮʽʾ ʉʪʦʨʽʥ (ʂʉ-25) ʈʘʤʢʦʚʦʾ ʢʦʥʚʝʥʮʽʾ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙ'ʻʜʥʘʥʠʭ 

ʅʘʮʽʡ ʧʨʦ ʟʤʽʥʫ ʢʣʽʤʘʪʫ (ʈʂɿʂ ʆʆʅ) ʪʘ 51-ʘ ʥʘʨʘʜʘ ʜʦʧʦʤʽʞʥʠʭ ʦʨʛʘʥʽʚ ʈʂɿʂ ʆʆʅ - ɼʦʧʦʤʽʞʥʦʛʦ ʦʨʛʘʥʫ ʟ ʧʠʪʘʥʴ 

ʚʠʢʦʥʘʥʥʷ (ɺɻʆ-51)  ̔ɼʦʧʦʤʽʞʥʦʛʦ ʦʨʛʘʥʫ ʜʣʷ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʟ ʥʘʫʢʦʚʠʭ  ̔ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʥʩʫʣʴʪʘʮʽʡ (ɺʆʂʅʊɸ-51).

Åʅʘ ʂʦʥʬʝʨʝʥʮʽʾ ʆʆʅ ʟ ʧʠʪʘʥʴ ʢʣʽʤʘʪʫ ɻʝʥʝʨʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ ʆʆʅ ɸʥʪʦʥʽʫ ɻʫʪʝʨʨʝʰ ʚʠʟʥʘʯʠʚ ʪʨʠ ʯʽʪʢʽ ʟʘʚʜʘʥʥʷ ʟ 

ʧʦʨʷʪʫʥʢʫ ʧʣʘʥʝʪʠ, ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʷʢʠʭ - ʦʙʤʝʞʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʣʘʥʝʪʽ. ɿʛʽʜʥʦ ʽʟ ʟʘʷʚʦʶ ɻʫʪʝʨʨʽʰʘ, 

ʜʦ 2030 ʨ. ʧʦʪʨʽʙʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʥʘ 45%, ʜʦ 2050 ʨ. - ʜʦʩʷʛʪʠ ʚʫʛʣʝʮʝʚʦʛʦ ʥʝʡʪʨʘʣʽʪʝʪʫ, ʜʦ 2100 

ʨ. - ʦʙʤʝʞʠʪʠ ʟʨʦʩʪʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 1,5 ʛʨʘʜʫʩʘ ʟʘ ʎʝʣʴʩʽʻʤ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʢʘʪʘʩʪʨʦʬʠ, 

ʩʪʚʝʨʜʞʫʻ ʛʝʥʩʝʢ ʆʆʅ, "ʚʠʢʦʧʥʝ ʧʘʣʠʚʦ ʤʘʻ ʥʘʟʘʚʞʜʠ ʟʘʣʠʰʠʪʠʩʷ ʪʘʤ, ʜʝ ʡʦʤʫ  ̔ʥʘʣʝʞʠʪʴ ʙʫʪʠ - ʧʽʜ ʟʝʤʣʝʶ". "ʗʢʱʦ 

ʤʠ ʥʝ ʧʦʟʙʫʜʝʤʦʩʷ ʮʽʻʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʫʛʽʣʣʷ, ʪʦ ʚʩʽ ʥʘʰʽ ʩʧʨʦʙʠ ʩʪʨʠʤʘʪʠ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʙʫʜʫʪʴ ʧʨʠʨʝʯʝʥʽ ʥʘ ʧʨʦʚʘʣ", - 

ʧʦʧʝʨʝʜʠʚ ʛʝʥʩʝʢ. 

Åʇʦʧʝʨʝʜʥʷ ʂʦʥʬʝʨʝʥʮʽʷ ʆʆʅ ʟʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʂʉ-24 ʚ ʂʘʪʦʚʽʮʝ (ʇʦʣʴʱʘ), ʙʫʣʘ ʧʨʠʩʚʷʯʝʥʘ ʟʘʚʝʨʰʝʥʥʶ ʧʽʜʛʦʪʦʚʢʠ 

ʧʨʦʛʨʘʤʠ ʨʦʙʦʪʠ ʟʽ ʟʜʽʡʩʥʝʥʥʷ ʇʘʨʠʟʴʢʦʾ ʫʛʦʜʠ - ʥʘʙʦʨʫ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʜʦʛʦʚʦʨʫ. ʉʪʦʨʦʥʠ 

ʧʨʠʡʥʷʣʠ çʢʣʽʤʘʪʠʯʥʠʡ ʧʘʢʝʪè, ʜʦ ʷʢʦʛʦ ʫʚʽʡʰʣʠ ʨʽʰʝʥʥʷ ʤʘʡʞʝ ʟ ʫʩʽʭ ʧʠʪʘʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʛʨʘʤʠ ʨʦʙʦʪʠ ʧʦ 

ʟʜʽʡʩʥʝʥʥʶ ʇʘʨʠʟʴʢʦʾ ʫʛʦʜʠ.

Åʅʘʞʘʣʴ, 25-  ̫ ʤʽʞʥʘʨʦʜʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʆʆʅ ʟ ʧʠʪʘʥʴ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (COP25) ʚ ʄʘʜʨʠʜʽ ʟʘʚʝʨʰʠʣʘʩʷ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. ɿʛʽʜʥʦ ʟ ʦʧʨʠʣʶʜʥʝʥʠʤ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʤʶʥʽʢʝ, 200 ʢʨʘʾʥ-ʫʯʘʩʥʠʮʴ ʩʘʤʽʪʫ ʚʠʟʥʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ 

ʟʫʩʠʣʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʭʠʩʪ ʢʣʽʤʘʪʫ ʪʘ ʦʙʤʝʞʝʥʥʷ ʦʙʩʷʛʽʚ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʯʘʩʥʠʢʠ ʟʫʩʪʨʽʯʽ 

ʧʽʜʪʚʝʨʜʠʣʠ ʧʨʠʡʥʷʪʠʡ ʨʘʥʽʰʝ ʧʽʜ ʯʘʩ ʇʘʨʠʟʴʢʦʛʦ ʢʣʽʤʘʪʠʯʥʦʛʦ ʩʘʤʽʪʫ ʧʣʘʥ ʜʽʡ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʧʣʘʥʦʤ, ʟ ʥʘʩʪʫʧʥʦʛʦ 

ʨʦʢʫ ʢʨʘʾʥʠ-ʫʯʘʩʥʠʮʽ ʂʣʽʤʘʪʠʯʥʽʡ ʫʛʦʜʠ ʧʦʚʠʥʥʽ ʧʦʩʠʣʠʪʠ ʩʚʦʾ ʜʽʾ ʟ ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʢʣʽʤʘʪʫ, ʚʽʜʟʥʘʯʘʶʪʴ ʚ ʫʨʷʜʽ 

ɯʩʧʘʥʽʾ. ʅʘʜʽʾ ʢʨʘʾʥ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ,  ̔ ʦʩʪʨʽʚʥʠʭ ʢʨʘʾʥ ʥʘ ʩʪʚʦʨʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʬʦʥʜʫ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʥʘʩʣʽʜʢʘʤʠ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʷʢʽ ʚʞʝ ʚʽʜʙʫʣʠʩʷ, ʥʝ ʚʠʧʨʘʚʜʘʣʠʩʷ.

Å28 ʣʠʩʪʦʧʘʜʘ 2019 ʨ. ʚ ʉʪʨʘʩʙʫʨʟʽ ɭʚʨʦʧʘʨʣʘʤʝʥʪ ʧʨʠʡʥʷʚ ʨʝʟʦʣʶʮʽʶ ʧʨʦ "ʅʘʜʟʚʠʯʘʡʥʫ ʩʠʪʫʘʮʽʶ ʚ ʦʙʣʘʩʪʽ ʢʣʽʤʘʪʫ  ̔

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ɭʚʨʦʧʽ  ̔ʥʘ ʧʣʘʥʝʪʽ" . ʊʘʢ ʩʘʤʦ ʥʝ ʚʜʘʣʦʩʷ ʜʦʤʦʚʠʪʠʩʷ ʟʘ ʢʽʥʮʝʚʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʩʪʘʪʪʽ 6 

ʇʘʨʠʟʴʢʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʫʛʦʜʠ. ʊʦʤʫ ʤʝʭʘʥʽʟʤʠ ʚʪʽʣʝʥʥʷ ʮʽʻʾ ʫʛʦʜʠ ʜʦʩʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʧʦʚʥʠʤʠ, ʚʽʜʟʥʘʯʘʶʪʴ ʦʛʣʷʜʘʯʽ. 

Åɼʞʝʨʝʣʦ: https://censor.net.ua/n3165467

Åɼʞʝʨʝʣʦ: https://censor.net.ua/n3163038
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ɿɽʄʃɯ ɿɸɻʈʆɾʋɭ ɽʂʆʃʆɻɯʏʅɸ ʂʈʀɿɸ

Åʄʽʞʥʘʨʦʜʥʘ ʢʦʤʘʥʜʘ ʚʯʝʥʠʭ ʫ 2019 ʨ. ʥʘʧʠʩʘʣʘ ʢʦʣʝʢʪʠʚʥʫ ʜʦʧʦʚʽʜʴ ʱʦʜʦ ʩʪʘʥʫ ʝʢʦʣʦʛʽʾ ʥʘʰʦʾ 
ʧʣʘʥʝʪʠ. ʈʦʙʦʪʫ ʥʘʟʚʘʣʠWorld Scientists óWarning of a Climate Emergency ("ʇʦʧʝʨʝʜʞʝʥʥʷ ʚʯʝʥʠʭ ʟ 
ʫʩʴʦʛʦ ʩʚʽʪʫ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʠʡ ʢʣʽʤʘʪʠʯʥʠʡ ʩʪʘʥ"). ɯʥʽʮʽʘʪʦʨʘʤʠ ʟʚʝʨʥʝʥʥʷ ʚʯʝʥʠʭ, ʦʧʫʙʣʽʢʦʚʘʥʦʛʦ 
ʚʞʫʨʥʘʣʽ Bio Science, ʩʪʘʣʠ ʧʨʦʬʝʩʦʨ ʆʨʝʛʦʥʩʴʢʦʛʦ ʜʦʩʣʽʜʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɺʽʣʴʷʤ ʈʽʧʧʣ ʥ̔ʘʫʢʦʚʠʡ 
ʩʧʽʚʨʦʙʽʪʥʠʢ ʉʽʜʥʝʡʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʊʦʤʘʩ ʅʴʶʩʦʤ. ʇʽʜʧʠʩʘʣʠ ʮ  ʁʨʦʙʦʪʫ11 258 ʚʯʝʥʠʭ ʟʽ 153 ʢʨʘʾʥ 
ʩʚʽʪʫ. ʆʩʥʦʚʥʘ ʜʫʤʢʘ ʩʧʝʮʽʘʣʽʩʪʽʚ: "ɿʝʤʣʽ ʟʘʛʨʦʞʫʻ ʝʢʦʣʦʛʽʯʥʘ ʢʨʠʟʘ, ʽ, ʷʢʱʦ ʥʝ ʚʞʠʪʠ ʥʝʛʘʡʥʠʭ 
ʟʘʭʦʜʽʚ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʣʶʜʩʪʚʫ ʥʝ ʫʥʠʢʥʫʪʠ "ʥʝʚʠʤʦʚʥʠʭ ʩʪʨʘʞʜʘʥʴ".

Åɼʦʧʦʚʽʜʴ ʥʘʧʠʩʘʣʠ ʥʘ ʦʩʥʦʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʣʶʜʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ  ̔ʾʾ ʚʧʣʠʚʦʤ ʥʘ ʢʣʽʤʘʪ ʧʨʦʪʷʛʦʤ 
ʦʩʪʘʥʥʽʭ 40 ʨʦʢʽʚ. ɿʦʢʨʝʤʘ ʘʥʘʣʽʟʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 
ʥʘʩʝʣʝʥʥʷ, ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʪʝʤʧʠ ʚʠʨʫʙʢʠ ʣʽʩʽʚ. ɼʦ ʪʦʛʦ ʞ ʨʦʟʛʣʷʜʘʣʠ ʪʦʯʥʽ ʮʠʬʨʠ: ʟʤʽʥʠ 
ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʟʤʽʥʠ ʢʠʩʣʦʪʥʦʩʪʽ ʚʦʜʠ ʚ ʦʢʝʘʥʽ ʪʘ ʪʘʥʝʥʥʷ ʣʴʦʜʦʚʠʢʽʚ.

Åɸʚʪʦʨʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʽʩʣʷ ʧʽʜʧʠʩʘʥʥʷ ʢʨʘʾʥʘʤʠ ʇʘʨʠʟʴʢʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʫʛʦʜʠ, ʾʾ ʚʩʝ ʨʽʚʥʦ ʥʝ 
ʚʠʢʦʥʫʶʪʴ. ʅʘʧʨʠʢʣʘʜ, ʣʠʰʝ 35 ʢʨʘʾʥ ʚʞʠʚʘʶʪʴ ʟʘʭʦʜʽʚ, ʷʢʽ ʩʢʦʨʦʯʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʫ ʚ ʘʪʤʦʩʬʝʨʫ 
ʉʆ2. ʎʝ, ʜʦ ʨʝʯʽ, ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʝʧʝʨʽʰʥʽʤʠ ʧʦʜʽʷʤʠ, ʪʦʯʥʽʰʝ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʽʪʨʷ ʥʘ ʚʫʣʠʮʽ. 
ɾʦʚʪʝʥʴ 2019 ʚʠʟʥʘʣʠ ʥʘʡʪʝʧʣʽʰʠʤ ʟ ʧʦʯʘʪʢʫ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ.

Åʂʣʽʤʘʪʠʯʥʘ ʢʨʠʟʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʥʘʜʤʽʨʥʠʤ ʨʽʚʥʝʤ ʩʧʦʞʠʚʘʥʥʷ. ʆʩʥʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 
ʽʩʪʦʨʠʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʢʠʜʽʚ ʥʝʩʫʪʴ ʥʘʡʙʘʛʘʪʰʽ ʢʨʘʾʥʠ ʩʚʽʪʫ. ɺʦʥʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ 
ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ. ɸʚʪʦʨʠ ʜʦʧʦʚʽʜʽ ʪʘʢʦʞ ʟʘʫʚʘʞʫʶʪʴ, ʱʦ ʂʠʪʘʡ, ɯʥʜʽʷ, 
ʉʐɸ ʪʘ ʈʦʩʽʷ - ʢʨʘʾʥʠ, ʥʘ ʷʢʽ ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ ʧʦʣʦʚʠʥʫ ʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ ʚʠʢʠʜʽʚ. ɿ ʥʠʭ ʥʘ ʧʣʘʥ 
ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʧʦʛʦʜʠʣʠʩʴ, ʧʦʢʠ ʱʦ, ʪʽʣʴʢʠ ʂʠʪʘʡ ʪʘ ɯʥʜʽʷ. ʈʦʩʽʷ ʥʝ ʥʘʜʘʣʘ ʧʣʘʥʫ 
ʨʝʛʫʣʶʚʘʥʥʷ, ʘ ʉʐɸ ʚʟʘʛʘʣʽ ʟʘʭʦʪʽʣʠ ʚʠʡʪʠ ʟ ʇʘʨʠʟʴʢʦʾ ʫʛʦʜʠ.

Åʗʢʥʝʛʘʡʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʩʠʪʫʘʮʽʾ ʚʯʝʥʽ ʧʨʦʧʦʥʫʶʪʴ ʟʘʤʽʥʫ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ 
ʥʘʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʠʭ ñʚʫʛʣʝʮʝʚʠʭ ʧʦʜʘʪʢʽʚò, ʚʽʜʤʦʚʫ ʚʽʜ 
ʩʧʦʞʠʚʘʥʥʷ ʪʚʘʨʠʥʥʦʾ ʾʞʽ ʡʚʠʨʫʙʢʠ ʣʽʩʽʚ, ʘʪʘʢʦʞ ʧʝʨʝʛʣʷʜ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ 
ʩʚʽʪʫ ʚʙʽʢ ʚʽʜʤʦʚʠ ʚʽʜ ʧʨʘʛʥʝʥʥʷ ʜʦʟʨʦʩʪʘʥʥʷ ɺɺʇ. 

Åɸʣʝ ʥʝ ʚʩʝ ʪʘʢ ʧʣʘʯʝʚʥʦ,  ̒  ̔ʥʦʪʠ ʦʧʪʠʤʽʟʤʫ ʫ ʜʦʧʦʚʽʜʽ ʝʢʦʣʦʛʽʚ. "ʄʠ ʥʘʪʭʥʝʥʥʽ, ʱʦ ʥʝʱʦʜʘʚʥʦ ʧʦʯʘʚʩʷ 
ʮʽʣʠʡ ʩʧʣʝʩʢ ʟʘʥʝʧʦʢʦʻʥʥʷ. ʇʦʣʽʪʠʢʠ ʨʦʙʣʷʪʴ ʟʘʷʚʠ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʫ ʩʠʪʫʘʮʽʶ ʫ ʩʬʝʨʽ ʟʤʽʥ ʢʣʽʤʘʪʫ. 
ʐʢʦʣʷʨʽ ʩʪʨʘʡʢʫʶʪʴ. ʋ ʩʫʜʘʭ ʚʝʜʫʪʴʩʷ ʨʦʟʛʣʷʜʠ ʩʧʨʘʚ ʧʨʦ ʝʢʦʮʠʜ. ʈʫʭʠ ʛʨʦʤʘʜʷʥ ʚʠʤʘʛʘʶʪʴ ʟʤʽʥ  ̔
ʚʣʘʜʘ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, h ʪʘʪʽʚ ̔  ʤʽʩʪ ʨʝʘʛʫʻ ʥʘ ʥʠʭ".

Åhttps://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/biz088/5610806
34

https://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/biz088/5610806


ɻʆɼʀʅʅʀʂ ʉʋɼʅʆɻʆ ɼʅʗ
Åçɻʦʜʠʥʥʠʢ ʉʫʜʥʦʛʦ ʜʥʷè (ʘʥʛʣ. Clock of Doomsday Clock) - ʧʨʦʝʢʪ ʞʫʨʥʘʣʫ ʏʠʢʘʟʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çɹʶʣʝʪʝʥʴ 

ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚè, ʟʘʧʦʯʘʪʢʦʚʘʥʠʡ ʚ 1947 ʨʦʮʽ ʪʚʦʨʮʷʤʠ ʧʝʨʰʦʾ ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʘʪʦʤʥʦʾ ʙʦʤʙʠ. 

ʇʝʨʽʦʜʠʯʥʦ ʥʘ ʦʙʢʣʘʜʠʥʮʽ ʞʫʨʥʘʣʫ ʧʫʙʣʽʢʫʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʛʦʜʠʥʥʠʢʘ, ʱʦ ʧʦʢʘʟʫʻ ʙʝʟ ʜʝʢʽʣʴʢʦʭ ʭʚʠʣʠʥ ʧʽʚʥʽʯ. 

ʏʘʩ, ʱʦ ʟʘʣʠʰʠʚʩʷ ʜʦ ʧʽʚʥʦʯʽ, ʩʠʤʚʦʣʽʟʫʻ ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʽʞʥʘʨʦʜʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʪʘ ʧʨʦʛʨʝʩʫ ʫ ʨʦʟʚʠʪʢʫ 

ʷʜʝʨʥʦʛʦ ʟʙʨʦʾ. ʉʘʤʘ ʧʽʚʥʽʯ ʩʠʤʚʦʣʽʟʫʻ ʤʦʤʝʥʪ ʘʧʦʢʘʣʽʧʩʠʩʫ - ʷʜʝʨʥʦʛʦ ʢʘʪʘʢʣʽʟʤʫ ʘʙʦ ʽʥʰʦʾ ʧʨʠʯʠʥʠ ʢʽʥʮʷ 

ʚʽʜʦʤʦʛʦ ʩʚʽʪʫ. ʈʽʰʝʥʥʷ ʧʨʦ ʧʝʨʝʚʝʜʝʥʥʷ ʩʪʨʽʣʢʠ ʧʨʠʡʤʘʻ ʨʘʜʘ ʜʠʨʝʢʪʦʨʽʚ ʞʫʨʥʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʰʝʥʠʭ 

ʝʢʩʧʝʨʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ, ʟʦʢʨʝʤʘ, 18 ʣʘʫʨʝʘʪʽʚ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ.

Åɿʘ 70-ʨʽʯʥʫ ʽʩʪʦʨʽʶ ʧʨʦʝʢʪʫ ʩʪʨʽʣʢʠ ʛʦʜʠʥʥʠʢʘ ʤʽʥʷʣʠ ʩʚʦʻ ʧʦʣʦʞʝʥʥʷ 23 ʨʘʟʠ, ʚʢʣʶʯʘʶʯʠ ʧʦʯʘʪʢʦʚʫ 

ʫʩʪʘʥʦʚʢʫ ʥʘ ʩʽʤ ʭʚʠʣʠʥ ʚ 1947 ʨʦʮʽ. ʇʽʜ ʯʘʩ ʂʘʨʠʙʩʴʢʦʾ ʢʨʠʟʠ (1962 ʨʽʢ) ʩʚʽʪ ʙʫʚ ʚ ʜʚʦʭ ʢʨʦʢʘʭ ʚʽʜ ʷʜʝʨʥʦʾ ʚʽʡʥʠ. 

ʇʨʦʪʝ, ʦʩʢʽʣʴʢʠ ʢʨʠʟʘ ʙʫʣʘ ʨʦʟʚ'ʷʟʘʥʘ ʜʫʞʝ ʰʚʠʜʢʦ (ʧʨʦʪʷʛʦʤ 38 ʜʥʽʚ), ʛʦʜʠʥʥʠʢ ʥʝ ʚʩʪʠʛʣʠ ʚʽʜʢʦʨʝʛʫʚʘʪʠ,  ̔ʡʦʛʦ 

ʧʦʢʘʟʠ ʥʝ ʟʤʽʥʠʣʠʩʷ. ɿ 1960  ̔ʜʦ 1963 ʨʦʢʫ ʛʦʜʠʥʥʠʢ ʧʦʢʘʟʫʚʘʚ ʩʽʤ ʭʚʠʣʠʥ (ʚ 1963 ʨʦʮʽ ʮʝʡ ʯʘʩ ʙʫʣʦ ʟʙʽʣʴʰʝʥʦ ʜʦ 

ʜʚʘʥʘʜʮʷʪʠ ʭʚʠʣʠʥ).

Åʇʨʠʚʦʜʦʤ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʩʪʨʽʣʢʠ ʫʤʦʚʥʦʛʦ ʛʦʜʠʥʥʠʢʘ ʚʧʝʨʝʜ ʫ 2018 ʨ. (2 ʭʚ. ʜʦ ʧʦʣʫʥʦʯʽ) ʩʪʘʣʦ ʟʨʦʩʪʘʥʥʷ 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʚ ʩʚʽʪʽ, ʦʩʦʙʣʠʚʦ ʚʯʝʥʽ ʧʽʜʢʨʝʩʣʠʣʠ ʥʝʙʝʟʧʝʢʫ ʪʨʠʚʘʶʯʠʭ ʷʜʝʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʇʽʚʥʽʯʥʦʶ ʂʦʨʝʻʶ. 

ʉʝʨʝʜ ʽʥʰʦʛʦ ʜʦ ʢʽʥʮʷ ʩʚʽʪʫ ʣʶʜʩʪʚʦ ʥʝʫʭʠʣʴʥʦ ʥʘʙʣʠʞʘʻ ʧʨʦʙʣʝʤʘ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʚʽʜʟʥʘʯʘʶʪʴ ʚʯʝʥʽ. 23 

ʩʽʯʥʷ 2020 ʨ. çɻʦʜʠʥʥʠʢ ʉʫʜʥʦʛʦ ʜʥʷè ʦʬʽʮʽʡʥʦ ʧʝʨʝʚʝʜʝʥʦ ʚʧʝʨʝʜ ʱʝ ʥʘ 20 ʩʝʢʫʥʜ. ʊʝʧʝʨ ʚʽʥ ʧʦʢʘʟʫʻ 

23:58:20. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦ ʯʘʩʫ ʘʧʦʢʘʣʽʧʩʠʩʫ ʟʘʣʠʰʠʣʦʩʷ ʚʩʴʦʛʦ 100 ʩʝʢʫʥʜ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʮʝ ʥʘʡʙʣʠʞʯʝ ʜʦ 

ʧʽʚʥʦʯʽ ʧʦʣʦʞʝʥʥʷ ʩʪʨʽʣʦʢ çɻʦʜʠʥʥʠʢʘ ʉʫʜʥʦʛʦ ʜʥʷè ʟʘ ʚʩʶ ʽʩʪʦʨʽʶ, ʟ ʤʦʤʝʥʪʫ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʫ 1947 ʨʦʮʽ.
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ʊɽʆʈɯʗ ʄɸʃʔʊʋʉɸ
Åʊʦʤʘʩ ʈʦʙʝʨʪ ʄʘʣʴʪʫʩ (1766-1834) - ʚʠʜʘʪʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʢʣʘʩʠʯʥʦʾ ʧʦʣʽʪʠʯʥʦʾ ʝʢʦʥʦʤʽʾ ɸʥʛʣʽʾ.

Åʉʚʦʾ ʽʜʝʾ ʚʠʢʣʘʚ ʫ ʢʥʠʟʽ ʧʽʜ ʥʘʟʚʦʶ çɼʦʩʚʽʜ ʧʨʦ ʟʘʢʦʥ ʥʘʨʦʜʦʥʘʩʝʣʝʥʥʷè, ʷʢʘ  ʘʥʦʥʽʤʥʦ ʦʧʫʙʣʽʢʦʚʘʥʘ ʫ 

1798 ʨ.

Åʋ ʨʦʙʦʪʽ ʧʨʦʚʦʟʛʦʣʦʰʝʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʪʝʟʠ.

Å1) ʏʝʨʝʟ ʙʽʦʣʦʛʽʯʥʫ ʟʜʘʪʥʦʩʪʽ ʣʶʜʠʥʠ ʜʦ ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʜʫ ʡʦʛʦ ʬʽʟʠʯʥʽ ʟʜʽʙʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʩʚʦʾʭ ʧʨʦʜʦʚʦʣʴʯʠʭ ʨʝʩʫʨʩʽʚ.

Å2) ʅʘʨʦʜʦʥʘʩʝʣʝʥʥʷ ʩʫʚʦʨʦ ʦʙʤʝʞʝʥʝ ʟʘʩʦʙʘʤʠ ̔ ʩʥʫʚʘʥʥʷ.

Å3) ɿʨʦʩʪʘʥʥʷ ʥʘʨʦʜʦʥʘʩʝʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʫʧʠʥʝʥʝ ʣʠʰʝ ʟʫʩʪʨʽʯʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʷʢʽ ʟʚʦʜʷʪʴʩʷ 

ʜʦ ʤʦʨʘʣʴʥʦʾ ʩʪʨʠʤʘʥʦʩʪʽ ʘʙʦ ʥʝʱʘʩʪʴ (ʚʽʡʥʠ, ʝʧʽʜʝʤʽʾ, ʛʦʣʦʜ) ʷʢʽ  ̒ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʦʙʤʝʞʝʥʥʷ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ ̔  ʩʢʦʨʦʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʩʽʤʝʡ.

Åʄʘʣʴʪʫʩ ʜʦʭʦʜʠʪʴ ʚʠʩʥʦʚʢʫ, ʱʦ ʷʢʱʦ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʥʝ ʟʘʪʨʠʤʫʻʪʴʩʷ ʷʢʠʤʠ-ʥʝʙʫʜʴ 

ʧʨʠʯʠʥʘʤʠ, ʪʦ ʥʘʩʝʣʝʥʥʷ ʙʫʜʝ ʧʦʜʚʦʶʚʘʪʠʩʷ ʢʦʞʥʽ ʯʚʝʨʪʴ ʩʪʦʣʽʪʪʷ, ʪʦʙʪʦ ʟʨʦʩʪʘʪʠ ʚ 

ʛʝʦʤʝʪʨʠʯʥʽʡ ʧʨʦʛʨʝʩʽʾ, ʘ ʟʘʩʦʙʠ ʽʩʥʫʚʘʥʥʷ - ʚ ʘʨʠʬʤʝʪʠʯʥʽʡ.

Åˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʮʴʦʤʫ ʚʠʩʥʦʚʢʫ ʄʘʣʴʪʫʩ ʦʧʠʩʫʚʘʚ ʪʘʢʝ ʷʚʠʱʝ ʷʢ «ʤʘʣʴʪʫʟʽʘʥʩʴʢʘ ʧʘʩʪʢʘ» - ʪʠʧʦʚʘ 

ʜʣʷ ʜʦʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʩʫʩʧʽʣʴʩʪʚ ʩʠʪʫʘʮʽʷ, ʱʦ ʧʝʨʽʦʜʠʯʥʦ ʧʦʚʪʦʨʶʻʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʟʨʦʩʪʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ ʦʙʛʘʥʷʻ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ʊʦʤʫ ʚ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥ ̔ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ, ʥ ̔ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʘ ʥʘʚʧʘʢʠ - ʚʦʥʦ 

ʟʘʣʠʰʘʻʪʴʩʷ ʞʠʪʠ ʚʧʨʦʛʦʣʦʜʴ.

Åɿʘʛʘʣʦʤ ʪʝʦʨʽʷ ʄʘʣʴʪʫʩʘ ʜʦʩʠʪʴ ʢʦʨʝʢʪʥʦ ʦʧʠʩʫʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʝʢʦʥʦʤʽʢʦ-ʜʝʤʦʛʨʘʬʽʯʥʦʾ 

ʜʠʥʘʤʽʢʠ ʜʦʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʩʫʩʧʽʣʴʩʪʚ  ̔ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʩʚʦʶ ʚʠʩʦʢʫ ʧʦʷʩʥʶʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ 

ʩʪʦʩʦʚʥʦ ʜʦ ʥʠʭ, ʭʦʯʘ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʜʠʥʘʤʽʢʠ ʩʫʯʘʩʥʠʭ ʩʫʩʧʽʣʴʩʪʚ 

(ʥʘʚʽʪʴ ʫ ʢʨʘʾʥʘʭ ʊʨʝʪʴʦʛʦ ʩʚʽʪʫ), ʚʦʥʘ ʧʦʪʨʝʙʫʻ ʥʘʡʩʝʨʡʦʟʥʽʰʠʭ ʤʦʜʠʬʽʢʘʮʽʷʭ.

36
Ò ˻ͨ͊ͤ͊ͫΌ͟  s . .˿



ʃʖɼʉʊɺʆ ʏɽʂɸɭ ɸʇʆʂɸʃɯʇʉʀʉ???

Åʄʦʟʢʦʚʠʡ ʮʝʥʪʨ - «ʈʠʤʩʴʢʠʡ ʢʣʫʙ» ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʫ 1965 ʨʦʮʽ ʚ ʤʘʻʪʢʫ ɼʝʚʽʜʘ ʈʦʢʬʝʣʣʝʨʘ ʚ 

ɹʝʣʣʘʜʞʽʦ (ɯʪʘʣʽʷ) ʧʽʜ ʯʘʩ ʄʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʧʽʜ ʥʘʟʚʦʶ çʋʤʦʚʠ ʩʚʽʪʦʚʦʛʦ ʧʦʨʷʜʢʫè. 

ʋʯʘʩʥʠʢʠ ʢʦʥʬʝʨʝʥʮʽʾ ʚ ʢʽʣʴʢʦʩʪʽ 21-ʛʦ ʣʶʜʠʥʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ çʨʽʟʥʠʤʠ ʬʘʭʽʚʮʷʤʠ, 

ʧʠʩʴʤʝʥʥʠʢʘʤʠ  ̔ʚʯʝʥʠʤʠè, ʦʙʛʦʚʦʨʶʚʘʣʠ ʚ ʭʦʜʽ ʟʙʦʨʽʚ ʨʦʣʴ çʽʥʪʝʣʝʢʪʫʘʣʽʚè ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʥʦʚʦʛʦ ʩʚʽʪʫ. ɰʭ ʥʘʩʪʫʧʥʘ ʩʝʨʡʦʟʥʘ ʟʫʩʪʨʽʯ ʚʽʜʙʫʣʘʩʷ ʚ 1968 ʨʦʮʽ ʚ ʈʠʤʽ. ʅʘ ʥʽʡ ʙʫʣʠ ʧʨʠʩʫʪʥʽ 

ʚʞʝ 75 ʯʦʣʦʚʽʢ. ʊʦʜʽ ʞ ʟ'ʷʚʠʣʦʩʷ  ̔ʦʬʽʮʽʡʥʘ ʥʘʟʚʘ - çʈʠʤʩʴʢʠʡ ʢʣʫʙè, ʘ ʜʦ ʩʢʣʘʜʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʫʚʽʡʰʣʠ ʚʠʩʦʢʦʧʦʩʪʘʚʣʝʥʽ ʧʦʣʽʪʠʢʠ  ̔ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʩʽʭ ʦʙʣʘʩʪʝʡ ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʦʾ 

ʮʠʚʽʣʽʟʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʢʣʫʙʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʯʝʨʝʟ 21 ʨʽʢ ʫ ʢʥʠʟʽ ʧʽʜ ʥʘʟʚʦʶ «ʇʝʨʰʘ 

ʛʣʦʙʘʣʴʥʘ ʨʝʚʦʣʶʮʽʷ». ʇʨʦʛʥʦʟ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ ʜʘʥʠʡ ʢʣʫʙʦʤ, ʷʢʠʡ ʧʽʜʛʦʪʫʚʘʚ 

ʄʘʩʩʘʯʫʩʝʪʩʴʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʙʫʚ ʘʧʦʢʘʣʽʧʪʠʯʥʠʤ. ʆʩʥʦʚʥʦʶ ʪʝʟʦʶ ʙʫʣʦ ʪʝ, ʱʦ 

ʩʢʦʨʦʯʝʥʥʷ ʥʝʚʽʜʥʦʚʣʶʚʘʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʥʘʙʣʠʞʘʻʪʴʩʷ, ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʚʩʽ ʽʥʰʽ ʬʘʢʪʦʨʠ. 

ʉʢʦʨʦʯʝʥʥʷ ʨʝʩʫʨʩʽʚ, ʷʢ ʧʝʨʝʜʙʘʯʘʣʦʩʷ, ʚʽʜʙʫʜʝʪʴʩʷ ʚʞʝ ʚ 1970-ʭ, ʘ ʜʦ 2015 ʨʦʢʫ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʦʚʦʣʴʩʪʚʘ  ̔ʩʚʽʪʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʟʥʠʟʠʪʴʩʷ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʩʢʦʨʦʯʝʥʥʷ 

ʩʚʽʪʦʚʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɼʨʫʛʘ ʜʦʧʦʚʽʜʴ ʈʠʤʩʴʢʦʤʫ ʢʣʫʙʫ (1974) ʙʫʣʘ ʧʽʜʛʦʪʦʚʣʝʥʘ 

ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʤʘʪʝʤʘʪʠʢʦʤ ʄ. ʄʝʩʩʘʨʦʚʽʯʝʤ  ̔ ʥʽʤʝʮʴʢʠʤ ʤʝʭʘʥʽʢʦʤ ɽ. ʇʝʩʪʝʣʝʤ. ɺʦʥʘ 

ʚʠʢʣʘʜʝʥʘ ʫ ʢʥʠʟʽ «ʃʶʜʩʪʚʦ ʥʘ ʨʦʟʜʦʨʽʞʞʽ». ʋ 1991 ʨʦʮʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʢʥʠʛʘ «ʇʝʨʰʘ 

ʛʣʦʙʘʣʴʥʘ ʨʝʚʦʣʶʮʽʷ». ɺ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʨʘʭʫʥʢʠ ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʽʥʰʠʤʠ 

ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʛʨʫʧʘʤʠ.

Åɸʧʦʢʘʣʽʧʪʠʯʥʠʡ ʩʮʝʥʘʨʽʡ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰ ʥʝ ʘʢʪʫʘʣʴʥʠʡ, ʘʣʝ ʥʦʚʠʡ ʈʠʤʩʴʢʠʡ ʢʣʫʙ ʟʥʦʚʫ 

ʧʨʦʛʥʦʟʫʻ ʟʘʢʽʥʯʝʥʥʷ ʨʦʩʪʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʮʴʦʛʦ ʨʘʟʫ ʜʦ 2050 ʨʦʢʫ. ʉʪʘʛʥʘʮʽʷ ʙʫʜʝ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʛʣʦʙʘʣʴʥʦʶ ʨʝʮʝʩʽʻʶ, ʷʢʘ ʧʨʠʟʚʝʜʝ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ.
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ʊʋ ʈʦʢʠ
ʆʩʥʦʚʥʠʡ 

ʨʝʩʫʨʩ
ʂʣʶʯʦʚʽ ʬʘʢʪʦʨʠ ʊʝʭʥʦʣʦʛʽʯʥʝ ʷʜʨʦ

I 1780ï1830 ɽʥʝʨʛʽʷ ʚʦʜʠʊʝʢʩʪʠʣʴʥʽ ʤʘʰʠʥʠʊʝʢʩʪʠʣʴ, ʚʠʧʣʘʚʢʘ ʯʘʚʫʥʫ; ʦʙʨʦʙʢʘ ʟʘʣʽʟʘ, ʚʦʜʷʥʠʡ ʜʚʠʛʫʥ, ʢʘʥʘʪ

II 1830ï1880

ɽʥʝʨʛʽʷ ʧʘʨʠ, 

ʚʫʛʽʣʣ ʇ̫ʘʨʦʚʠʡ ʜʚʠʛʫʥ
ɿʘʣʽʟʥʠʮʽ, ʧʘʨʦʧʣʘʚʠ; ʚʫʛʽʣʴʥʘ ʽ ʩʪʘʥʢʦʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʯʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ

III 1880ï1930
ɽʣʝʢʪʨʠʯʥʘ 

ʝʥʝʨʛʽʷ

ɽʣʝʢʪʨʦʜʚʠʛʫʥ, 

ʩʪʘʣʝʣʠʚʘʨʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ

ɽʣʝʢʪʨʦʪʝʭʥʽʢʘ, ʚʘʞʢʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʩʪʘʣʝʣʠʚʘʨʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʥʝʦʨʛʘʥʽʯʥʘ ʭʽʤʽʷ, ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ

IV 1930ï1970

ɽʥʝʨʛʽʷ 

ʚʫʛʣʝʚʦʜʥʽʚ, 

ʧʦʯʘʪʦʢ ʷʜʝʨʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ

ɼʚʠʛʫʥ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʷʥʥʷ, ʥʘʬʪʦʭʽʤʽʷ

ɸʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ, ʣʽʪʘʢʦʙʫʜʫʚʘʥʥʷ, ʨʘʢʝʪʦʙʫʜʫʚʘʥʥʷ, ʢʦʣʴʦʨʦʚʘ 

ʤʝʪʘʣʫʨʛʽʷ, ʩʠʥʪʝʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʦʨʛʘʥʽʯʥʘ ʭʽʤʽʷ, ʚʠʨʦʙʥʠʮʪʚʦ ʽ 

ʧʝʨʝʨʦʙʢʘ ʥʘʬʪʠ  (ʈʦʩʽʷ, ʋʢʨʘʾʥʘ)

V 1970ï2010 ɸʪʦʤʥʘ ʝʥʝʨʛʽʷ
ʄʽʢʨʦʝʣʝʢʪʨʦʥʽʢʘ, 

ʛʘʟʠʬʽʢʘʮʽʷ

ɽʣʝʢʪʨʦʥʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʢʦʤʧ'ʶʪʝʨʠ, ʦʧʪʠʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 

ʢʦʩʤʦʥʘʚʪʠʢʘ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʨʦʙʦʪʦʙʫʜʫʚʘʥʥʷ, ʛʘʟʦʚʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʩʣʫʛʠ

VI 2010ï2050

ʊʝʨʤʦʷʜʝʨʥʘ 

ʝʥʝʨʛʽʷ, ʝʥʝʨʛʽʷ 

ʩʦʥʮʷ?

ʂʚʘʥʪʦʚʦ-ʚʘʢʫʫʤʥʽ 

ʪʝʭʥʦʣʦʛʽʾ 

ʅʘʥʦ -, ʙʽʦ-, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʄʝʪʘ: ʤʝʜʠʮʠʥʘ, ʝʢʦʣʦʛʽʷ, 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ (ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ, ʗʧʦʥʽʷ, ɸʤʝʨʠʢʘ, 

ɭʚʨʦʧʘ)

ɿʝʤʥʘ ʮʠʚʽʣʽʟʘʮʽʷ ʫ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʧʨʦʡʰʣʘ ʮʽʣʠʡ ʨʷʜ ʜʦʽʥʜʫʩʪʨʽʘʣʴʥʠʭ  ̔ ʥʝ ʤʝʥʰʝ 6-ʪʠ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʢʣʘʜʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʥʘʫʢʦʚʠʤ  ̔ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜ 

ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʫʢʣʘʜʽʚ ʜʦ ʙʽʣʴʰ ʚʠʩʦʢʠʭ, ʧʨʦʛʨʝʩʠʚʥʠʭ. ʇʦʯʠʥʘʶʯʠ ʟ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ 18 ʩʪʦʣʽʪʪʷ ʟʚʠʯʘʡʥʦ 

ʚʠʜʽʣʷʶʪʴ 6 ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʢʣʘʜʽʚ.  ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ ʦʭʦʧʣʶʻ ʤʘʡʞʝ ʩʪʦʣʽʪʪʷ, ʧʨʠ ʮʴʦʤʫ 

ʧʝʨʽʦʜ ʡʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʚ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 40 ʨʦʢʽʚ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ - ʩʫʢʫʧʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʫʢʫʧʥʽʩʪʴ 

ʩʧʦʣʫʯʝʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʷʢʽ ʤʘʶʪʴ ʻʜʠʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʠʥʭʨʦʥʥʦ. 

ʂʦʤʧʣʝʢʩ ʙʘʟʦʚʠʭ ʪʝʭʥʽʯʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʫʪʚʦʨʶʻ ʷʜʨʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ. ʊʝʭʥʦʣʦʛʽʯʥʽ 

ʥʦʚʦʚʚʝʜʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʷʜʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ  ̔ ʨʝʚʦʣʶʮʽʡʥʦ ʟʤʽʥʶʶʪʴ ʝʢʦʥʦʤʽʢʫ, 

ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ʢʣʶʯʦʚʠʡ ʬʘʢʪʦʨ. ɻʘʣʫʟʽ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʣʶʯʦʚʠʡ ʬʘʢʪʦʨ  ̔ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʧʦʰʠʨʝʥʥʽ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ,  ̒ʡʦʛʦ ʥʝʩʫʯʠʤʠ ʛʘʣʫʟʷʤʠ.
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Åɼʦʽʥʜʫʩʪʨʽʘʣʴʥʽ ʫʢʣʘʜʠ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʤʫʩʢʫʣʴʥʽʡ, ʨʫʯʥʽʡ, ʢʽʥʥʽʡ ʝʥʝʨʛʝʪʠʮʽ ʣʶʜʠʥʠ  ̔ʪʚʘʨʠʥ. ʋʩʽ ʚʠʥʘʭʦʜʠ ʪʦʛʦ ʯʘʩʫ, ʷʢʽ 

ʜʽʡʰʣʠ  ̔ʜʦ ʥʘʰʦʛʦ ʯʘʩʫ, ʩʪʦʩʫʚʘʣʠʩʷ ʧʽʜʩʠʣʝʥʥʷ ʤ'ʷʟʦʚʦʾ ʩʠʣʠ ʣʶʜʠʥʠ  ̔ʪʚʘʨʠʥ (ʛʚʠʥʪ, ʚʘʞʽʣʴ, ʢʦʣʝʩʦ, ʨʝʜʫʢʪʦʨ, ʛʦʥʯʘʨʥʠʡ 

ʢʨʫʛ, ʤʽʭʠ ʚ ʢʫʟʥʽ, ʤʝʭʘʥʽʯʥʘ ʧʨʷʜʢʘ, ʨʫʯʥʠʡ ʪʢʘʮʴʢʠʡ ʚʝʨʩʪʘʪ) .

Åʇʦʯʘʪʦʢ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʧʝʨʽʦʜʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʢʣʘʜʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʢʽʥʝʮʴ XVIII  - ʧʦʯʘʪʦʢ XIX ʩʪʦʣʽʪʴ.

Åʇʝʨʰʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʚʦʜʠ ʚ ʪʝʢʩʪʠʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʚʦʜʥʠʭ ʤʣʠʥʽʚ, 

ʧʨʠʚʦʜʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ɹʫʣʘ ʧʨʦʚʝʜʝʥʘ ʤʝʭʘʥʽʟʘʮʽʷ ʬʘʙʨʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.

Åɼʨʫʛʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ - ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʧʘʨʠ ʪʘ ʚʫʛʽʣʣʷ: ʧʘʨʦʚʘ ʤʘʰʠʥʘ, ʧʘʨʦʚʠʡ ʜʚʠʛʫʥ, ʧʘʨʦʚʦʟ, ʧʘʨʦʧʣʘʚʠ, 

ʧʘʨʦʚʽ ʧʨʠʚʦʜʠ ʧʨʷʜʠʣʴʥʠʭ  ̔ʪʢʘʮʴʢʠʭ ʚʝʨʩʪʘʪʽʚ, ʧʘʨʦʚʽ ʤʣʠʥʠ, ʧʘʨʦʚʠʡ ʤʦʣʦʪ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʚʽʣʴʥʝʥʥʷ ʣʶʜʠʥʠ 

ʚʽʜ ʚʘʞʢʦʾ ʨʫʯʥʦʾ ʧʨʘʮʽ. ʋ ʣʶʜʠʥʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʚʽʣʴʥʦʛʦ ʯʘʩʫ, ʚʦʥʘ ʟʚʽʣʴʥʷʻʪʴʩʷ ʚʽʜ ʚʘʞʢʦʾ ʨʫʯʥʦʾ ʧʨʘʮʽ.

Åʊʨʝʪʽʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʚʘʞʢʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʘ  ̔ʨʘʜʽʦʪʝʭʥʽʯʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʨʘʜʽʦʟʚ'ʷʟʦʢ, ʪʝʣʝʛʨʘʬ, ʧʦʙʫʪʦʚʘ ʪʝʭʥʽʢʘ. ʇʽʜʚʠʱʝʥʥʷ ̫ ʢʦʩʪʽ ʞʠʪʪʷ.

Åʏʝʪʚʝʨʪʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʫʛʣʝʚʦʜʥʽʚ. ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʷʥʥʷ, ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʘʚʪʦʤʦʙʽʣʽ, ʪʨʘʢʪʦʨʠ, ʣʽʪʘʢʠ, ʩʠʥʪʝʪʠʯʥʽ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʦʯʘʪʦʢ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ.

Åʇ'ʷʪʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ. ɽʣʝʢʪʨʦʥʽʢʠ ʪʘ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʘ, ʘʪʦʤʥʘ ʝʥʝʨʛʝʪʠʢʘ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʛʝʥʥʘ 

ʽʥʞʝʥʝʨʽʷ, ʧʦʯʘʪʦʢ ʥʘʥʦ- ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʡ, ʦʩʚʦʻʥʥʷ ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʩʫʧʫʪʥʠʢʦʚʠʡ ʟʚ'ʷʟʦʢ, ʚʽʜʝʦ-  ̔ ʘʫʜʽʦʪʝʭʥʽʢʘ, 

ɯʥʪʝʨʥʝʪ, ʩʪʽʣʴʥʠʢʦʚʽ ʪʝʣʝʬʦʥʠ. ɻʣʦʙʘʣʽʟʘʮʽʷ ʟ ʰʚʠʜʢʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʨʦʜʫʢʮʽʾ, ʧʦʩʣʫʛ, ʣʶʜʝʡ, ʢʘʧʽʪʘʣʫ, ̔ ʜʝʡ.

Åʐʦʩʪʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ. ʅʘʩʪʘʻ ʚ ʥʘʭʣʝʩʪ ʥʘ 5-ʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ, ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʠʤ. 

ʅʘʥʦ- ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʥʘʥʦʝʥʝʨʛʝʪʽʢʘ, ʤʦʣʝʢʫʣʷʨʥʘ, ʢʣʽʪʠʥʥʘ  ̔ʷʜʝʨʥʘ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʙʽʦʤʽʤʝʪʠʢʘ, 

ʥʘʥʦʙʽʦʥʽʢʘ, ʥʘʥʦʪʨʦʥʽʢʘ ʪʘ ʽʥʰʽ ʥʘʥʦʨʦʟʤʽʨʥʽ ʚʠʨʦʙʥʠʮʪʚʘ; ʥʦʚʘ ʤʝʜʠʮʠʥʘ, ʧʦʙʫʪʦʚʘ ʪʝʭʥʽʢʘ, ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ  ̔

ʢʦʤʫʥʽʢʘʮʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʽʥʞʝʥʝʨʽʷ ʞʠʚʠʭ ʪʢʘʥʠʥ  ̔ʦʨʛʘʥʽʚ, ʚʽʜʥʦʚʥʘ ʭʽʨʫʨʛʽʷ  ̔ʤʝʜʠʮʠʥʘ. ɯʩʪʦʪʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʣʶʜʠʥʠ ̔  ʪʚʘʨʠʥʘʞ ʜʦ ʙʝʟʩʤʝʨʪʷ.

Åʂʨʘʾʥʠ, ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʰʚʠʜʰʝ ʚʽʜʯʫʣʠ ʥʦʚʘʮʽʾ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ, ʰʚʠʜʰʝ ʚʭʦʜʷʪʴ ʚ ʥʴʦʛʦ  ̔ʚʠʷʚʣʷʶʪʴʩʷ 

ʣʽʜʝʨʘʤʠ (ɸʥʛʣʽʷ - 2-ʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ, ʉʐɸ, ʗʧʦʥʽʷ, ʂʦʨʝʷ - 4-ʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ, ʉʐɸ, ʂʠʪʘʡ, ɯʥʜʽʷ - 5-ʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ).

Åɼʝʷʢʽ ʚʯʝʥʽ ʚʞʝ ʧʦʯʠʥʘʶʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ʰʚʠʜʢʝ (ʚ 21- ʤʫ ʩʪʦʣʽʪʪʽ) ʥʘʩʪʘʥʥʷ ʩʴʦʤʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʢʣʘʜʫ, ʜʣʷ ʷʢʦʛʦ 

ʮʝʥʪʨʦʤ ʙʫʜʝ ʣʶʜʠʥʘ, ʷʢ ʛʦʣʦʚʥʠʡ ʦʙ'ʻʢʪ ʪʝʭʥʦʣʦʛʽʡ.

Ò ˻ͨ͊ͤ͊ͫΌ͟  s . .˿
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ω ʅʘʥʦʪʝʭʥʦʣʦʛʽʽ

Å ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ

Å ɹʽʦʪʝʭʥʦʣʦʛʽʾ

ʗʢʱʦ ʙ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʨʦʟʚʠʚʘʣʦʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʝʚʦʣʶʮʽʾ 
ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʦ ʩʴʦʛʦʜʥʽ ʈʦʡʣʩ ʈʦʡʩ ʤʽʛ ʙʠ 
ʧʨʦʾʭʘʪʠ ʧʽʚʤʽʣʴʡʦʥʘ ʤʠʣʴ ʣʠʰʝ ʥʘ ʦʜʥʦʤʫ ʛʘʣʦʥʽ ʙʝʥʟʠʥʫ  ̔ʜʝʰʝʚʰʝ 
ʙʫʣʦ ʙ ʡʦʛʦ ʚʠʢʠʥʫʪʠ, ʘʥʽʞ ʟʘʧʣʘʪʠʪʠ ʟʘ ʧʘʨʢʫʚʘʥʥʷ.

ɻʦʜʦʥ ʄʫʨ, ʦʜʠʥ ʟ ʟʘʩʥʦʚʥʠʢʽʚ ʬʽʨʤʠ Intel
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ɹʫʜʴ-ʷʢʘ  ʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʤʘʛʽʾ

                                     ɸ.ʂ. ʂʣʘʨʢ

ʄʝʪʘ ʩʫʯʘʩʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ: 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʣʶʜʠʥʠ, 

ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʦʢʫ ʞʠʪʪʷ ʘʞ ʜʦ ʙʝʟʩʤʝʨʪʷ 



ɯʅɼʋʉʊʈɯɸʃʔʅɯʈɽɺʆʃʖʎɯɰ
Åʇʝʨʰʘ ʽʥʜʫʩʪʨʽʘʣʴʥʘ (ʧʨʦʤʠʩʣʦʚʘ) ʨʝʚʦʣʶʮʽʷ ʙʫʣʘ ʦʙʫʤʦʚʣʝʥʘ ʧʦʷʚʦʶ ʧʘʨʦʚʠʭ ʤʘʰʠʥ. ɺʦʥʘ 
ʦʙʧʣʫʪʘʣʘ ʩʚʽʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʟʘʣʽʟʥʠʮʴ. ʈʝʚʦʣʶʮʽʡʥʠʡ ʧʨʦʮʝʩ ʡʰʦʚ ʜʦʩʠʪʴ ʜʦʚʛʦ, ʚʠʥʘʭʽʜ 
ʧʘʨʦʚʠʭ ʤʘʰʠʥ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚ XVII  ʩʪʦʣʽʪʪʽ ʘʣʝ ʨʝʚʦʣʶʮʽʷ ʧʨʦʜʦʚʞʫʚʘʣʘʩʷ ʚ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ  ̔ʚ XVIII,  
XIX  ʩʪʦʣʽʪʪʷʭ. 

Åɼʨʫʛʘ ʽʥʜʫʩʪʨʽʘʣʴʥʘ ʨʝʚʦʣʶʮʽʷ ʙʫʣʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʷʚʦʶ ʢʦʥʚʝʻʨʘ  ̔ʝʣʝʢʪʨʠʢʠ. ʂʣʘʩʠʯʥʠʡ ʧʨʠʢʣʘʜ - ʮʝ 
ʟʘʚʦʜʠ "ʌʦʨʜʘ".  ɺʦʥʘ ʩʪʚʦʨʠʣʘ ʤʝʨʝʞʫ ʰʦʩʝ  ̔ʢʘʙʝʣʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪ.̔

Åʊʨʝʪʷ ʨʝʚʦʣʶʮʽʷ - ʩʝʨʝʜʠʥʘ ʍʍ ʩʪʦʣʽʪʪʷ, ʧʦʷʚʘ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʮʠʬʨʦʚʘ ʨʝʚʦʣʶʮʽʷ, 
ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ. ʎ  ̫ ʨʝʚʦʣʶʮʽʷ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʙʫʣʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʽʥʬʦʨʤʘʪʠʟʘʮʽʻʶ  ̔
ʩʪʚʦʨʝʥʥʷʤ ʽʥʪʝʨʥʝʪʫ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ ɼʞ. ʈʽʬʢʽʥʘ, ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʣʦʛʽʢʘ ʽʥʪʝʨʥʝʪʫ ʙʫʜʝ 
ʧʝʨʝʥʝʩʝʥʘ ʥʘ ʝʥʝʨʛʝʪʠʢʫ ʪʘ ʽʥʰʽ ʩʬʝʨʠ ʞʠʪʪʷ. ʊʨʝʪʷ ʽʥʜʫʩʪʨʽʘʣʴʥʘ ʨʝʚʦʣʶʮʽʷ - ʮʝ ʤʽʨʽʘʜʠ ʤʘʣʠʭ 
ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚʽʜ ʚʽʪʨʫ, ʩʦʥʮʷ, ʚʦʜʠ, ʛʝʦʪʝʨʤʽʾ, ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ, ʙʽʦʤʘʩʠ. ʂʦʞʥʘ ʢʨʘʾʥʘ ʟʘʚʜʷʢʠ ʾʤ 
ʟʤʦʞʝ ʩʪʘʪʠ ʝʥʝʨʛʝʪʠʯʥʦ ʩʘʤʦʜʦʩʪʘʪʥʴʦʶ ʟʘ ʫʤʦʚʠ, ʱʦ ʮ ̔ʨʦʟʧʦʨʦʰʝʥʽ ʜʞʝʨʝʣʘ ʚʠʷʚʣʷʪʴʩʷ ʧʦʚ'ʷʟʘʥʠʤʠ 
ʤʽʞ ʩʦʙʦʶ ̔  ʚʟʘʻʤʥʦ ʜʦʧʦʚʥʶʚʘʪʠʩʷ ʚ ʤʝʞʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʤʝʨʝʞ. 

Åʏʝʪʚʝʨʪʘ ʨʝʚʦʣʶʮʽʷ - ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ  ̔ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʦʥʘ 
ʧʦʻʜʥʫʻ ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ  ̔ʚʣʘʩʥʝ ʧʨʦʜʫʢʮʽʶ. ʗʢʱʦ ʟʘʨʘʟ ʚʩʽ ʧʨʦʮʝʩʠ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʪʨʦʣʶʻ ʣʶʜʠʥʘ 
ʯʝʨʝʟ ʢʦʤʧ'ʶʪʝʨ, ʪʦ ʫ ʯʝʪʚʝʨʪʽʡ ʧʨʦʤʠʩʣʦʚʽʡ ʨʝʚʦʣʶʮʽʾ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʚʠʨʦʙʣʷʻʪʴʩʷ, ʩʘʤ ʤʦʞʝ 
ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʝʨʩʪʘʪʦʤ, ʟ ʢʦʥʚʝʻʨʦʤ, ʟ ʩʧʦʞʠʚʘʯʝʤ, ʘ ʩʘʤ ʩʧʦʞʠʚʘʯ ʤʦʞʝ ʥʘ ʮʝ ʚʧʣʠʚʘʪʠ.
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ʆʜʠʥ ʟ ʝʣʝʤʝʥʪʽʚ ʯʝʪʚʝʨʪʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ - 

ʢʘʩʪʦʤʽʟʘʮʽʷ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʷʪʠ ʧʨʦʜʫʢʪ, 

ʥʝʦʙʭʽʜʥʠʡ ʢʦʥʢʨʝʪʥʦ ʚʘʤ, ʟ ʪʠʤʠ ʧʦʙʘʞʘʥʥʷʤʠ, ʷʢʽ 

ʚʠ ʭʦʯʝʪʝ ʚʨʘʭʫʚʘʪʠ,  ̔ ʨʦʙʠʪʠ ʮʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʦʩʪʠʤ ʩʧʦʩʦʙʦʤ, ʚʟʘʻʤʦʜʽʶʯʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʚʠʨʦʙʥʠʮʪʚʦʤ, ʟ ʢʦʥʚʝʻʨʦʤ. ʎʝ ʧʝʨʝʢʨʝʩʣʶʻ ʚʩʝ ʍʍ 

ʩʪʦʣʽʪʪʷ, ʝʧʦʭʫ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʤʘʩʦʚʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ: ʣʶʜʩʪʚʦ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʤʘʩʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ. ʊʫʪ ʞʝ ʤʦʚʘ ʡʜʝ ʧʨʦ 

ʪʝ, ʱʦ ʚʠ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʩʢʘʥʫʚʘʚʰʠ ʩʚʦʶ ʥʦʛʫ, ʤʦʞʝʪʝ 

ʟʨʦʙʠʪʠ ʯʝʨʝʚʠʢ ʩʘʤʝ ʪʽʣʴʢʠ ʜʣʷ ʩʝʙʝ.
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ʊʈɽʊʗ ɯʅɼʋʉʊʈɯɸʃʔʅɸ ʈɽɺʆʃʖʎɯʗ
Åʇʦʯʠʥʘʶʯʠ ʟ 2010 ʨ. ʫ ʩʚʽʪʽ ʧʦʯʘʣʘʩʷ ʪʨʝʪʷ ̔ ʥʜʫʩʪʨʽʘʣʴʥʘ ʨʝʚʦʣʶʮʽʷ (Third Industrial Revolution). 

Åʊʨʝʪʷ ʽʥʜʫʩʪʨʽʘʣʴʥʘ ʨʝʚʦʣʶʮʽʷ - ʮʝ ʢʦʤʧʣʝʢʩʥʘ, ʛʣʠʙʦʢʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʠʩʪʝʤ, ʩʪʨʫʢʪʫʨ, ʽʥʩʪʠʪʫʪʽʚ, 

ʚʽʜʥʦʩʠʥ  ̔ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʶʶʪʴ ʩʧʦʩʦʙʠ, ʤʝʭʘʥʽʟʤʠ, ʟʤʽʩʪ ʪʦʛʦ, ʷʢ ʣʶʜʠ ʦʨʛʘʥʽʟʦʚʫʶʪʴ 

ʚʠʨʦʙʥʠʮʪʚʦ, ʦʙʤʽʥ, ʩʧʦʞʠʚʘʥʥʷ, ʥʘʚʯʘʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʚʽʜʧʦʯʠʥʦʢ  (ɼʞʝʨʝʤʽ ʈʽʬʢʽʥ, Jeremy Rifkin ). 

Åʊʨʝʪʷ ̔ ʥʜʫʩʪʨʽʘʣʴʥʘ ʨʝʚʦʣʶʮʽʷ ʬʦʨʤʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ:

Å1) ʧʝʨʝʭʦʜʦʤ ʥʘ ʧʦʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ (ʩʦʥʮʝ, ʚʽʪʝʨ, ʚʦʜʥʽ ʧʦʪʦʢʠ, ʛʝʦʪʝʨʤʘʣʴʥʽ ʜʞʝʨʝʣʘ);

Å2) ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʽʩʥʫʶʯʠʭ  ̔ ʥʦʚʠʭ ʙʫʜʽʚʝʣʴ (ʷʢ ʧʨʦʤʠʩʣʦʚʠʭ, ʪʘʢ  ̔ ʞʠʪʣʦʚʠʭ) ʚ ʤʽʥʽ-ʟʘʚʦʜʠ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ (ʟʘ ʨʘʭʫʥʦʢ ʦʙʣʘʜʥʘʥʥʷ ʾ ʭ ʩʦʥʷʯʥʠʤʠ ʙʘʪʘʨʝʷʤʠ, ʤʽʥʽ- ʚʽʪʨʷʢʘʤʠ, ʪʝʧʣʦʥʘʩʦʩʘʤʠ);

Å3) ʨʦʟʚʠʪʢʦʤ  ̔ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʝʥʝʨʛʦ-, ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ (ʷʢ ʚʠʨʦʙʥʠʯʦʛʦ, ʪʘʢ  ̔

çʜʦʤʘʰʥʴʦʛʦè) - ʧʦʚʥʦʶ ʫʪʠʣʽʟʘʮʽʻʶ ʟʘʣʠʰʢʦʚʠʭ ʧʦʪʦʢʽʚ  ̔ʚʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʧʘʨʠ, ʚʦʜʠ, ʙʫʜʴ-ʷʢʦʛʦ 

ʪʝʧʣʘ, ʧʨʦʤʠʩʣʦʚʠʭ ̔  ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʘ ʽʥʰʠʭ;
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ɺ 2010 ʨ. ɼʞʝʨʝʤʽ ʈʽʬʢʽʥ ʦʧʫʙʣʽʢʫʚʘʚ ʙʝʩʪʩʝʣʝʨ "ʊʨʝʪʷ ʽʥʜʫʩʪʨʽʘʣʴʥʘ ʨʝʚʦʣʶʮʽʷ". ɺʽʥ ʥʝʛʘʡʥʦ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʆʙʘʤʦʶ, ʚʢʣʶʯʝʥʠʡ ʚ ʢʦʤʽʩʽʶ ʟ ʽʥʜʫʩʪʨʽʘʣʽʟʘʮʽʾ 

ɸʤʝʨʠʢʠ. ɼʦ ʥʝʾ ʫʚʽʡʰʣʠ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɹʽʣʦʛʦ ʜʦʤʫ, ʢʝʨʽʚʥʠʢʠ DARPA, IARPA, ʨʦʟʚʽʜʢʠ, ʥʘʡʙʽʣʴʰʠʭ ʢʦʨʧʦʨʘʮʽʡ. ʇʨʦʯʠʪʘʚ ʮʝʡ ʪʚʽʨ ʧʨʝʤ'ʻʨ ʂʠʪʘʶ ʃ ̔ʂʝʮʷʥ 

ʨʦʟʧʦʨʷʜʠʚʩʷ ʪʝʨʤʽʥʦʚʦ ʚʠʜʘʪʠ 250 ʪʠʩʷʯ ʧʨʠʤʽʨʥʠʢʽʚ  ̔ʨʦʟʽʩʣʘʪʠ ʢʝʨʽʚʥʠʢʘʤ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, ʟʘʧʨʦʩʠʚ ʈʽʬʢʽʥʘ ʚ ʇʝʢʽʥ, ʧʨʠʟʥʘʯʠʚ ʩʚʦʾʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ. ʉʝʨʝʜ ʢʣʽʻʥʪʽʚ 

ʈʽʬʢʽʥʘ - ɸʥʛʝʣʘ ʄʝʨʢʝʣʴ, ʽʥʰʽ ʻʚʨʦʧʝʡʩʴʢʽ ʣʽʜʝʨʠ.



ʊʈɽʊʗ ɯʅɼʋʉʊʈɯɸʃʔʅɸ ʈɽɺʆʃʖʎɯʗ
Å4) ʧʝʨʝʚʝʜʝʥʥʷʤ ʚʩʴʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ (ʣʝʛʢʦʚʦʛʦ ʪʘ ʚʘʥʪʘʞʥʦʛʦ)  ̔ʚʩʴʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʝʣʝʢʪʨʦʪʷʛʫ ʥʘ ʦʩʥʦʚʽ ʚʦʜʥʝʚʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʦʤ ʥʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʜʽʚ ʚʘʥʪʘʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʪʘʢʠʭ ̫ ʢ ʜʠʨʠʞʘʙʣʽ, hyperloop, ʥʘʟʝʤʥʠʡ ʪʘ ʧʽʜʟʝʤʥʠʡ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪ ʪʘ ʽʥ.;

Å5) ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʧʨʦʤʠʩʣʦʚʦʛʦ ʜʦ ʣʦʢʘʣʴʥʦʛʦ  ̔ʥʘʚʽʪʴ çʜʦʤʘʰʥʴʦʛʦè ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʣʴʰʦʩʪʽ ʧʦʙʫʪʦʚʠʭ 

ʪʦʚʘʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ 3D - ʧʨʠʥʪʝʨʽʚ;

Å6) ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʤʝʪʘʣʫʨʛʽʾ ʜʦ ʢʦʤʧʦʟʠʪʥʠʤ ʤʘʪʝʨʽʘʣʘʤ (ʦʩʦʙʣʠʚʦ ʥʘʥʦ- ʤʘʪʝʨʽʘʣʽʚ) ʥʘ ʦʩʥʦʚʽ ʚʫʛʣʝʮʶ, 

ʘ ʪʘʢʦʞ ʟʘʤʽʥʦʶ ʤʝʪʘʣʫʨʛʽʾ ʥʘ ʪʝʭʥʦʣʦʛʽʶ 3D-ʜʨʫʢʫ ʥʘ ʦʩʥʦʚʽ ʩʝʣʝʢʪʠʚʥʦʾ ʣʘʟʝʨʥʦʾ ʧʣʘʚʢʠ (SLM - 

Selective Laser Melting);

Å7) ʚʽʜʤʦʚʦʶ ʚʽʜ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʧʝʨʝʭʦʜʦʤ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ çʰʪʫʯʥʦʛʦ ʤ'ʷʩʘè ʟ ʢʣʽʪʠʥ ʪʚʘʨʠʥ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 3D - ʙʽʦʧʨʠʥʪʝʨʽʚ;

Å8) ʧʝʨʝʚʝʜʝʥʥʷʤ ʯʘʩʪʠʥʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʤʽʩʪʘ ʥʘ ʙʘʟʽ ʪʝʭʥʦʣʦʛʽʾ çʚʝʨʪʠʢʘʣʴʥʠʭ ʬʝʨʤè 

(Vertical Farm).
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ɯʅɼʋʉʊʈɯʗ 4.0
Åɺʧʝʨʰʝ ʢʦʥʮʝʧʮʽʶ ʏʝʪʚʝʨʪʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ, ʘʙʦ «ɯʥʜʫʩʪʨʽʾ 4.0», ʩʬʦʨʤʫʣʶʚʘʣʠ ʥʘ ɻʘʥʥʦʚʝʨʩʴʢʽʡ ʚʠʩʪʘʚʮʽ ʚ 

2011 ʨʦʮʽ (ʂʣʘʫʩ ʐʚʘʙ, ʟʘʩʥʦʚʥʠʢ  ̔ ʛʦʣʦʚʘ ɺʩʝʩʚʽʪʥʴʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ), ʚʠʟʥʘʯʠʚʰʠ ʾʾ ʷʢ ʟʘʩʽʙ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʅʽʤʝʯʯʠʥʠ ʯʝʨʝʟ ʧʦʩʠʣʝʥʫ ʽʥʪʝʛʨʘʮʽʶ «ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ», ʘʙʦ 

CPS, ʚ ʟʘʚʦʜʩʴʢʽ ʧʨʦʮʝʩʠ. ʂʦʥʮʝʧʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʽʪʦʚʦʤʫ ʟʘʛʘʣʫ ʫ ɼʘʚʦʩʽ ʥʘ ʝʢʦʥʦʤʽʯʥʦʤʫ ʬʦʨʫʤʽ ʫ 2016 ʨ.

Å«ʂʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ» ʮʝ ʢʦʤʧʣʝʢʩʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʨʠʨʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ, ʰʪʫʯʥʠʭ ʧʽʜʩʠʩʪʝʤ  ̔ ʢʦʥʪʨʦʣʝʨʽʚ. 

ʇʦʥʷʪʪʷ ʚʚʝʜʝʥʝ ʫ 2006 ʨ. ʜʠʨʝʢʪʦʨʦʤ ʧʦ ʚʙʫʜʦʚʘʥʠʤ  ̔ʛʽʙʨʠʜʥʠʤ ʩʠʩʪʝʤʘʤ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʬʦʥʜʫ ʉʐɸ ʍʝʣʝʥ 

ɼʞʠʣʣ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʮ ̔ʩʠʩʪʝʤʠ ʙʫʜʫʪʴ ʦʙ'ʻʜʥʫʚʘʪʠʩʷ ʚ ʦʜʥʫ ʤʝʨʝʞʫ, ʟʚ'ʷʟʫʚʘʪʠʩʷ ʦʜʥʘ ʟ ʦʜʥʦʶ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʩʘʤʦʥʘʩʪʨʦʶʚʘʪʠʩʷ  ̔ʚʯʠʪʠʩʷ ʥʦʚʠʤ ʤʦʜʝʣʷʤ ʧʦʚʝʜʽʥʢʠ. ʊʘʢʽ ʤʝʨʝʞʽ ʟʤʦʞʫʪʴ ʚʠʙʫʜʦʚʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ 

ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʤʠʣʦʢ, ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʠʨʦʙʣʝʥʠʤʠ ʪʦʚʘʨʘʤʠ  ̔ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʧʽʜ ʥʦʚʽ ʧʦʪʨʝʙʠ 

ʩʧʦʞʠʚʘʯʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚʠʨʽʙ ʚ ʧʨʦʮʝʩʽ ʚʠʧʫʩʢʫ ʟʤʦʞʝ ʩʘʤ ʚʠʟʥʘʯʠʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʟʜʘʪʥʝ ʧʨʠʟʚʝʩʪʠ ʡʦʛʦ. ɯ ʚʩʝ ʮʝ ʚ 

ʧʦʚʥʽʩʪʶ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ ʙʝʟ ʫʯʘʩʪʽ ʣʶʜʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʧʦʯʘʣʘʩʷ ʚ ʩʝʨʝʜʠʥʽ 

XX ʩʪʦʣʽʪʪʷ, ʤʘʣʘ ʚʫʟʴʢʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ, ʧʨʠ ʷʢʽʡ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʨʦʙʣʷʣʠʩʷ ʜʣʷ ʢʦʞʥʦʾ ʩʬʝʨʠ  ̔ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʢʨʝʤʦ  ̔

ʥʝ ʤʘʩʰʪʘʙʫʚʘʣʠʩʷ, ʪʦ ʚ ʦʩʥʦʚʽ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ ʙʫʜʝ ʣʝʞʘʪʠ ʨʦʟʚʠʪʦʢ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʤʝʨʝʞ.

Åɯʥʜʫʩʪʨʽʷ 4.0» - ʩʧʨʘʚʞʥʷ ʟʥʘʭʽʜʢʘ ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ, ʘʜʞʝ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ ʦʜʠʥʠʯʥʠʡ ʧʨʦʜʫʢʪ ʟʘ ʮʽʥʘʤʠ 

ʤʘʩʦʚʦʛʦ!!!!! ʉʬʦʨʤʫʣʴʦʚʘʥʦ 6 ʧʨʠʥʮʠʧʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʚ ʨʘʤʢʘʭ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ. ʎʝ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ, 

ʚʽʨʪʫʘʣʽʟʘʮʽʷ, ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ  ̔

ʤʦʜʫʣʴʥʽʩʪʴ.

Åʇʝʨʰʦʶ ʥʘ ʰʣʷʭ çɯʥʜʫʩʪʨʽʾ 4.0» ʚʩʪʘʣʘ ʅʽʤʝʯʯʠʥʘ, ʷʢʘ ʚ ʨʘʤʢʘʭ ʨʦʟʨʦʙʣʝʥʦʾ çʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʨʘʪʝʛʽʾè ʧʦʯʘʣʘ 

ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʥʦʚʫ ʽʥʪʝʨʥʝʪ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ  ̔ʩʪʚʦʨʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʦ 40 ʤʣʨʜ. ʻʚʨʦ ʥʘ ʨʽʢ. ɺʘʨʽʘʥʪʠ ʩʪʨʘʪʝʛʽʾ 

ʦʪʨʠʤʘʣʠ ʟʘʛʘʣʴʥʫ ʥʘʟʚʫ High-Tech Strategy 2020 Action Plan. ɼʦ 2016 ʨʦʢʫ ʥʽʤʝʮʴʢʽ ʧʨʦʤʠʩʣʦʚʮʽ ʟʙʠʨʘʶʪʴʩʷ ʧʨʝʜʩʪʘʚʠʪʠ 

ʧʝʨʰʽ ʚʠʨʦʙʥʠʯʽ ʢʝʡʩʠ, ʱʦ ʧʨʘʮʶʶʪʴ, ʘ ʜʦ 2030 ʨʦʢʫ ʅʽʤʝʯʯʠʥʘ ʧʣʘʥʫʻ ʧʦʚʥʽʩʪʶ ʧʝʨʝʡʪʠ ʥʘ ʩʠʩʪʝʤʫ ʽʥʪʝʨʥʝʪʠʟʦʚʘʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɸʥʘʣʦʛʽʯʥʽ ʧʨʦʛʨʘʤʠ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ  ̔ʚ ʽʥʰʠʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ - ʂʠʪʘʾ, ʇʽʚʜʝʥʥʽʡ ʂʦʨʝʾ  ̔ʉʐɸ.

Åɿʛʽʜʥʦ ʟ ʦʧʠʪʫʚʘʥʥʷʤ 800 ʣʽʜʝʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʘʥʽʡ, ʧʨʦʚʝʜʝʥʠʤ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʬʦʨʫʤʫ ʚ ɼʘʚʦʩʽ, ʢʣʶʯʦʚʠʤʠ 

ʜʨʘʡʚʝʨʘʤʠ ʟʤʽʥ ʩʪʘʥʫʪʴ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʨʦʟʚʠʪʦʢ ʩʧʦʩʦʙʽʚ ʟʙʦʨʫ  ̔ʘʥʘʣʽʟʫ Big Data, ʢʨʘʫʜʩʦʨʩʽʥʛ, ʰʝʨʽʥʛʦʚʘ ʝʢʦʥʦʤʽʢʘ  ̔

ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ʉʝʨʝʜ ʽʥʰʠʭ ʧʨʦʛʥʦʟʽʚ ʝʢʩʧʝʨʪʽʚ ʣʽʜʠʨʫʶʪʴ çʨʦʟʫʤʥʠʡè ʦʜʷʛ, ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʽʥʪʝʨʥʝʪʫ, ʙʝʟʧʽʣʦʪʥʽ 

ʘʚʪʦʤʦʙʽʣʽ  ̔ʤʝʜʠʮʠʥʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ 3D-ʜʨʫʮʽ. ʂʨʽʤ ʪʦʛʦ, 45% ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʚʘʞʘʶʪʴ, ʱʦ ʚ 2025 ʨʦʮʽ ʚ ʨʘʜʘʭ ʜʠʨʝʢʪʦʨʽʚ 

ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ ʤʦʞʝ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤ h ʪʫʯʥʠʡ ̔ ʥʪʝʣʝʢʪ. 
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ʂʃɸʉʀʌɯʂɸʎɯʗ ʇɼɽ
Åʆʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʚ ʍʍI ʩʪ.  ̒ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɼɽ, ʱʦ ʤʘʶʪʴ 

ʚʝʣʠʯʝʟʥʽ ʨʝʩʫʨʩʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʜʦʚʢʽʣʣʷ, ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʪʘ 

ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ.

Åɼʦ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚʽʜʥʦʩʷʪʴʩʷ: 

ʥʝʧʦʥʦʚʣʶʚʘʣʴʥʽ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʫʛʽʣʣʷ, ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʥʘʬʪʫ, ʫʨʘʥ; 

ʧʦʥʦʚʣʶʚʘʣʴʥʽ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʫ, ʜʝʨʝʚʠʥʫ ʫ ʚʠʛʣʷʜʽ ʜʨʦʚ.

Åʉʫʯʘʩʥʘ ʝʥʝʨʛʝʪʠʢʘ ʚ ʦʩʥʦʚʥʦʤʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʝʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣʘʭ ʝʥʝʨʛʽʾ, ʷʢʽ, ʤʘʶʯʠ ʦʙʤʝʞʝʥʽ ʟʘʧʘʩʠ,  ̒

ʚʠʯʝʨʧʘʥʠʤʠ  ̔ ʥʝ ʤʦʞʫʪʴ ʛʘʨʘʥʪʫʚʘʪʠ ʩʪʽʡʢʠʡ ʨʦʟʚʠʪʦʢ ʩʚʽʪʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʪʨʠʚʘʣʫ ʧʝʨʩʧʝʢʪʠʚʫ, ʘ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ - ʦʜʠʥ ʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʡʦʛʦ ʢʨʠʟʦʚʦʛʦ ʩʪʘʥʫ .
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ɼʦ ʥʝʪʨʘʜʠʮʽʡʥʠʭ (ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ) ʚʽʜʥʦʩʷʪʴʩʷ ʧʦʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ , ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʪʦʢʠ 

ʝʥʝʨʛʽʾ ʉʦʥʮʷ, ʝʥʝʨʛʽʶ ʚʽʪʨʫ, ʪʝʧʣʦʪʫ ɿʝʤʣʽ, ʙʽʦʤʘʩʫ, ʝʥʝʨʛʽʶ ʤʦʨʽʚ  ̔ ʦʢʝʘʥʽʚ, ʨʽʯʦʢ, ʽʩʥʫʶʯʽ ʧʦʩʪʽʡʥʦ ʘʙʦ 

ʧʝʨʽʦʜʠʯʥʦ ʫ ʜʦʚʢʽʣʣʽ  ̔ʚ ʦʩʷʞʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʚʽʜʧʦʚʽʜʥʦ ʧʨʘʢʪʠʯʥʦ ʥʝʚʠʯʝʨʧʥʽ. ɺʩʽ ʇɼɽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʷʤʫ ʝʥʝʨʛʽʶ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  ̔ʾʾ ʚʪʦʨʠʥʥʽ ʧʨʦʷʚʠ (ʥʝʧʨʷʤʘ ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ), ʘ 

ʪʘʢʦʞ ʝʥʝʨʛʽʶ ʚʟʘʻʤʦʜʽʾ ʉʦʥʮʷ, ʄʽʩʷʮʷ  ̔ɿʝʤʣʽ. ʈʝʟʫʣʴʪʘʪʦʤ ʥʝʧʨʷʤʦʾ ʜʽʷʣʴʥʦʩʪʽ ʉʦʥʮʷ  ̒ʚʽʜʧʦʚʽʜʥʽ ʝʬʝʢʪʠ ʚ 

ʘʪʤʦʩʬʝʨʽ, ʛʽʜʨʦʩʬʝʨʽ ʪʘ ʛʝʦʩʬʝʨʽ ʫ ʚʠʛʣʷʜʽ ʝʥʝʨʛʽʾ ʚʽʪʨʫ, ʛʽʜʨʦʝʥʝʨʛʽʾ, ʝʥʝʨʛʽʾ ʪʝʯʽʡ, ʭʚʠʣʴ, ʧʨʠʣʠʚʥʦʾ ʝʥʝʨʛʽʾ, 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʜʦʚʢʽʣʣʷ ʪʘ ʽʥ. (ʈʠʩ.).
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ʆʉʅʆɺʅɯ ɺʀɼʀ ʇɼɽ
Åɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʆʆʅ (1978 ʨ), ʜʦ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ̔  ʧʦʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ:

Å1) ʪʦʨʬ;

Å2) ʝʥʝʨʛʽʷ ʙʽʦʤʘʩʠ, ʷʢʫ ʦʪʨʠʤʫʶʪʴ ʟ ʨʽʟʥʠʭ ʚʽʜʭʦʜʽʚ: ʩʽʣʴʩʴʢʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʣʽʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʠʭ 

 ̔ʧʨʦʤʠʩʣʦʚʠʭ;

Å3) ʝʥʝʨʛʝʪʠʯʥʽ ʧʣʘʥʪʘʮʽʾ. 

Åɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ, ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʘ  ̔ʪʨʘʚ'ʷʥʠʩʪʘ ʨʦʩʣʠʥʥʽʩʪʴ;

Å4) ʝʥʝʨʛʽʷ ʚʽʪʨʫ;

Å5) ʝʥʝʨʛʽʷ ʩʦʥʮʷ;

Å6) ʝʥʝʨʛʽʷ ʚʦʜʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʩʫʰʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʤʽʥʽ-  ̔ʤʽʢʨʦ-ɻɽʉ - ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʧʦʪʫʞʥʽʩʪʶ 

ʤʝʥʰʝ 1 ʄɺʪ;

Å7) ʩʝʨʝʜʥʴʦ  ̔ʚʠʩʦʢʦʧʦʪʝʥʮʽʘʣʴʥʘ ʛʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ (ʛʽʜʨʦʪʝʨʤʘʣʴʥʽ ̔  ʧʘʨʦʛʽʜʨʦʪʝʨʤʘʣʴʥʽ ʜʞʝʨʝʣʘ);

Å8) ʝʥʝʨʛʽʷ ʤʦʨʽʚ  ̔ʦʢʝʘʥʽʚ - ʧʨʠʧʣʠʚʠ ̔  ʚʽʜʣʠʚʠ, ʪʝʯʽʾ, ʭʚʠʣʽ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʛʨʘʜʽʻʥʪ, ʛʨʘʜʽʻʥʪ ʩʦʣʦʥʦʩʪʽ;

Å9) ʥʠʟʴʢʦʧʦʪʝʥʮʽʘʣʴʥʘ ʪʝʧʣʦʚʘ ʝʥʝʨʛʽʷ ʟʝʤʣʽ, ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ, ʧʨʦʤʠʩʣʦʚʠʭ  ̔ʧʦʙʫʪʦʚʠʭ ʩʪʦʢʽʚ.
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ʈʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʱʦʨʽʯʥʦ ʚʢʣʘʜʘʶʪʴ ʚ ʨʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʤʽʣʴʷʨʜʠ ʜʦʣʘʨʽʚ. 

ɯʩʥʫʶʪʴ ʜʝʨʞʘʚʥʽ ʧʨʦʛʨʘʤʠ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 2018 ʨʽʢ ʩʪʘʚ ʨʝʢʦʨʜʥʠʤ ʜʣʷ ʩʚʽʪʦʚʦʾ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ: ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʟ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʫ 2018 ʨ. ʩʢʣʘʣʘ 13,4 ɻɺʪ, 

ʱʦ ʚ 2,2 ʨʘʟʠ ʙʽʣʴʰʝ ʥʽʞ ʫ 2017 ʨ., ʘ ʦʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ ʜʦʩʷʛ 286ʤʣʨʜ $. ʋ ʥʘʡʙʣʠʞʯʽ 10 ʨʦʢʽʚ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʱʦʨʽʯʥʝ 

ʟʨʦʩʪʘʥʥʷ ʩʚʽʪʦʚʠʭ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾʟ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʥʘ 2,8 %, ʘ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ï ʥʘ 9,2 %.



Åɿʘ ʜʘʥʠʤʠ SolarPower Europe, ʚ 2019 ʨ. ʚ ɭʚʨʦʧʽ ʙʫʣʦ ʚʚʝʜʝʥʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʙʽʣʴʰʝ ʥʦʚʠʭ 

ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ, ʥʽʞ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɺ ʜʘʥʠʡ ʯʘʩ 

ʧʨʠʙʣʠʟʥʦ 5% ʧʦʪʨʝʙ ɭʉ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʫʩʪʘʥʦʚʦʢ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʥʝʨʛʽʶ ʩʦʥʮʷ. ʋ 2018 ʨ. ʟʘʛʘʣʴʥʠʡ ʧʦʪʫʞʥʽʩʪʴ ʜʽʶʯʠʭ ʚ ɭʚʨʦʩʦʶʟʽ ʩʠʩʪʝʤ 

ʬʦʪʦʚʦʣʴʪʘʾʢʠ ʩʪʘʥʦʚʠʣʘ 115 ɻɺʪ. ʋ 2019 ʨ. ʙʫʣʦ ʚʚʝʜʝʥʦ ʚ ʜʽʶ ʱʝ ʤʘʡʞʝ 17 ɻɺʪ, ʱʦ ʚ ʜʚʘ ʨʘʟʠ 

ʙʽʣʴʰʝ, ʥʽʞ ʨʦʢʦʤ ʨʘʥʽʰʝ. ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʥʦʚʦʛʦ ʧʽʜʡʦʤʫ ʥʘ ʨʠʥʢʫ ʩʪʘʣʦ ʨʽʟʢʝ ʧʘʜʽʥʥʷ 

ʮʽʥ ʥʘ ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ. ʎʽʥʘ ʥʘ ʥʠʭ ʩʴʦʛʦʜʥʽ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ ʯʚʝʨʪʽ ʚʽʜ ʪʽʻʾ, ʱʦ ʙʫʣʘ ʚ 2010 

ʨʦʮʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʟʠʣʠʩʷ  ̔ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ 

ʩʦʥʮʷ. ʂʨʽʩʪʽʘʥ ɹʨʝʡʝʨ (Christian Breyer), ʧʨʦʬʝʩʦʨ ʃʘʧʧʝʥʨʘʥʪʘʩʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ (LUT) ʚ ʌʽʥʣʷʥʜʽʾ, ʦʯʽʢʫʻ ʚ ʥʘʡʙʣʠʞʯʽ 20 ʨʦʢʽʚ ʧʘʜʽʥʥʷ ʚʘʨʪʦʩʪʽ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʱʝ ʚ ʜʚʘ ʨʘʟʠ. "ɼʦ 2040 ʨʦʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʱʦ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʚʝʣʠʢʠʤʠ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ ʚ ʙʘʛʘʪʴʦʭ ʩʦʥʮʝʤ ʨʝʛʽʦʥʘʭ ʧʣʘʥʝʪʠ, 

ʙʫʜʝ ʢʦʰʪʫʚʘʪʠ ʚʞʝ ʤʝʥʰʝ ʮʝʥʪʘ ʟʘ ʢʽʣʦʚʘʪ-ʛʦʜʠʥʫ", - ʧʦʷʩʥʠʚ ɹʨʝʡʝʨ DW.

Åɺʯʝʥʽ ʟ LUT ʨʘʟʦʤ ʟ ʝʢʩʧʝʨʪʘʤʠ ʥʝʟʘʣʝʞʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ Energy Watch Group (EWG) 

ʟʤʦʜʝʣʶʚʘʣʠ, ʷʢ ʤʽʛ ʙʠ ʚʠʛʣʷʜʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʢʣʽʤʘʪʠʯʥʦ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʚ ʩʚʽʪʽ  ̔ʚ ɭʚʨʦʧʽ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʜʦ 2050 ʨʦʢʫ ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʤʦʛʣʘ 

ʙ ʧʦʢʨʠʚʘʪʠ 62% ʚʩʽʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ɭʚʨʦʧʠ, ʚʽʪʨʦʚʘ - 32%, ʛʽʜʨʦʝʥʝʨʛʽʷ - 4%  ̔

ʙʽʦʝʥʝʨʛʽʷ - 2%. ɼʣʷ ʮʴʦʛʦ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʛʘʣʫʟʽ. ɿʘ ʩʣʦʚʘʤʠ ʦʜʥʦʛʦ ʟʽ 

ʩʧʽʚʘʚʪʦʨʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʝʟʠʜʝʥʪʘ Energy Watch Group ʍʘʥʩʘ-ʁʦʟʝʬʘ ʌʝʣʣ (Hans-Josef Fell), 

ʟʘʛʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚ ɭʉ ʤʘʻ ʟʨʦʩʪʠ ʧʨʠʙʣʠʟʥʦ ʜʦ 5700 ɻɺʪ ʟ 

ʥʠʥʽʰʥʽʭ 132 ɻɺʪ. "ʇʨʠ ʪʘʢʦʤʫ ʩʮʝʥʘʨʽʾ ʧʝʨʝʭʽʜ ʥʘ ʩʪʦʚʽʜʩʦʪʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʦʚʣʶʚʘʥʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ɺɼɽ) ʤʦʞʣʠʚʠʡ,  ̔ ʦʙʽʡʜʝʪʴʩʷ ʚʽʥ ʥʝ ʜʦʨʦʞʯʝ ʩʴʦʛʦʜʥʽʰʥʴʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ", - ʨʦʟʧʦʚʽʚ ʌʝʣʣ DW.
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Åʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʇɼɽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʥʝʧʦʥʦʚʣʶʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ :̒

ʧʨʘʢʪʠʯʥʦ ʥʝʚʠʯʝʨʧʥʽ ʨʝʩʫʨʩʠ;

ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʠʜʠ ʨʽʟʥʠʭ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ 
ʨʝʯʦʚʠʥ, ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʨʘʜʽʦʘʢʪʠʚʥʝ  ̔ʪʝʧʣʦʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʽʥ.

Åʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʇɼɽ, :̒

ʤʘʣʘ ʛʫʩʪʠʥʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʦʢʫ, ʷʢʘ ʩʢʣʘʜʘʻ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ 1,36·10-3 
ʄɺʪ/ʤ2, ʚʽʪʨʦʚʦʾ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 10 ʤ/ʩ - 6·10-4 ʄɺʪ/ʤ2, ʛʝʦʪʝʨʤʘʣʴʥʦʾ - 3·10-8 ʄɺʪ/ʤ2, ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʣʷ 
ʝʥʝʨʛʽʾ ɸɽʉ - 0,2 ʄɺʪ/ʤ2;

ʟʥʘʯʥʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʚʠʨʦʙʣʝʥʥʷ ʝʥʝʨʛʽʾ  ̔ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷʚ ʯʘʩʽ;

ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʢʘʧʽʪʘʣʦʤʽʩʪʢʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ  ̔ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʣʶʚʘʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.

Åʅʝʦʙʭʽʜʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɼɽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʧʦʪʨʝʙʠ ʚ ʝʣʝʢʪʨʠʯʥʽʡ 
ʝʥʝʨʛʽʾ, ʷʢʘ ʟʘ ʧʨʦʛʥʦʟʘʤʠ ʤʘʻ ʟʙʽʣʴʰʠʪʠʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2000 ʨ. ʚ 2 ʨʘʟʠ ʜʦ 2030 ʨ.  ̔ʚ 4 ʨʘʟʠ ʜʦ 2050 ʨ.; 

ʚʠʯʝʨʧʘʥʥʷʤ ʚ ʦʩʷʞʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʨʦʟʚʽʜʘʥʠʭ ʟʘʧʘʩʽʚ ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ; 

ʢʨʠʟʦʚʠʤ ʩʪʘʥʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʟʚ'ʷʟʢʫ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʦʢʩʠʜʘʤʠ ʘʟʦʪʫ  ̔ʩʽʨʢʠ, ʚʫʛʣʝʢʠʩʣʠʤ 
ʛʘʟʦʤ, ʧʠʣʝʧʦʜʦʙʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ ʚʽʜ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ, ʨʘʜʽʦʘʢʪʠʚʥʠʤ  ̔ʪʝʧʣʦʚʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʪʘ ʽʥ.

Åʇɼɽ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʪʦʤʫ ʾʭ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ  ̒ʤʦʞʣʠʚʠʤ ʥʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦ ʨʦʟʨʦʙʣʝʥʠʭ 
ʧʨʠʥʮʠʧʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʇɼɽ ʚ ʚʠʜʠ, ʥʝʦʙʭʽʜʥʽ ʩʧʦʞʠʚʘʯʘʤ. ʋ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘʚʞʜʠ 
ʽʩʥʫʶʪʴ ʧʦʪʦʢʠ ʧʦʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ, ʪʦʤʫ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʤʽʩʮʝʚʽ 
ʝʥʝʨʛʦʨʝʩʫʨʩʠ, ʚʠʙʠʨʘʶʯʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʟ ʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʇɼɽ ʤʘʻ ʙʫʪʠ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʠʤ  ̔
ʢʦʤʧʣʝʢʩʥʠʤ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʠʩʢʦʨʠʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʭʦʨʦʰʦʶ ʙʘʟʦʶ ʜʣʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɼɽ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʽ ʢʦʤʧʣʝʢʩʠ, ʜʝ ʚʽʜʭʦʜʠ ʪʚʘʨʠʥʥʠʮʪʚʘ  ̔ ʨʦʩʣʠʥʥʠʮʪʚʘ  ̒
ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʦʛʘʟʫ, ʘ ʪʘʢʦʞ ʨʽʜʢʦʛʦ  ̔ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ, ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʙʨʠʚ.

Åɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʧʦʥʦʚʣʶʚʘʣʴʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʘʭ ʥʝʦʙʭʽʜʥʦ: 

ʧʦ-ʧʝʨʰʝ, ʩʠʩʪʝʤʘʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʥʘʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷʤ ʛʝʦʣʦʛʽʯʥʦʛʦ 
ʭʘʨʘʢʪʝʨʫ ʧʨʠ ʧʦʰʫʢʘʭ ʥʘʬʪʠ ʯʠ ʛʘʟʫ, 

ʧʦ-ʜʨʫʛʝ, ʚʠʚʯʝʥʥʷ ʧʦʪʨʝʙ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʽʦʥʫ ʚ ʝʥʝʨʛʽʾ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ. ɿʦʢʨʝʤʘ, ʱʦʙ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʦ 
ʟʥʘʪʠ ʩʪʨʫʢʪʫʨʫ ʩʧʦʞʠʚʘʯʽʚ ʝʥʝʨʛʽʾ. 48
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ʉʋʏɸʉʅɯ ʊʈɽʅɼʀ

Åʏʠʩʪʘ ʝʥʝʨʛʝʪʠʢʘ ʩʴʦʛʦʜʥʽ ï ʮʝ ʙʘʛʘʪʦʤʽʣʴʷʨʜʥʘ ʛʘʣʫʟʴ ʟʽ ʩʬʦʨʤʦʚʘʥʦʶ ʢʦʥʢʫʨʝʥʮʽʻʶ ʩʝʨʝʜ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʨʦʟʚʠʪʦʢ 

ʷʢʦʾ ʩʪʠʤʫʣʶʻʪʴʩʷ ʟʘʢʦʥʦʜʘʚʯʦ ʚ ʮʽʣʦʤʫ ʩʚʽʪʽʪʘ ʧʽʜʢʨʽʧʣʝʥʠʡ ʟʦʙʦʚ'ʷʟʘʥʥʷʤʠ, ʧʨʠʡʥʷʪʠʤʠ ʚ ʇʘʨʠʞʽ ʚ 2015 ʨ. ʇʦʧʨʠ 

ʤʠʥʫʣʦʨʽʯʥʝ 18% ($ 287,5 ʤʣʨʜ) ʟʤʝʥʰʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʩʝʢʪʦʨ (ʘʙʦ 23% - ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ) 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʢʦʚʠʤ 2015 ʨ. ($ 348,5 ʤʣʨʜ.), ʽʥʚʝʩʪʠʮʽʾ ʚ ʇɼɽ ʚʜʚʽʯʽ ʧʝʨʝʚʠʱʠʣʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʚ 

2016 ʨ., ʘ ʯʘʩʪʢʘ çʟʝʣʝʥʠʭè ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʚʽʪʽ ʟʨʦʩʣʘ ʟ 10,3% ʚ 2015 ʨ. ʜʦ 11,3% ʚ 2016 ʨ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʢʽʣʴʢʽʩʪʴ 

ʩʦʥʷʯʥʠʭ ʪʘ ʚʽʪʨʦʫʩʪʘʥʦʚʦʢ ʚʩʪʘʥʦʚʠʣʠ ʨʝʢʦʨʜ  ̔ʩʢʣʘʣʠ 127 ɻɺʪ. ɽʥʝʨʛʽʷ ʚʽʪʨʫ, ʩʦʥʮʷ, ʚʽʜʭʦʜʽʚ, ʛʝʦʪʝʨʤʘʣʴʥʘ, 

ʙʽʦʤʘʩʘ, ʤʘʣʽ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʜʦʜʘʣʠ 138,5 ɻɺʪ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 127,5 ɻɺʪ ʚ 2015 ʨ. ʇʘʜʽʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʜʦʣʘʨʘʭ 

ʟʜʝʙʽʣʴʰʦʛʦ ʙʫʣʦ ʟʫʤʦʚʣʝʥʝ ʧʘʜʽʥʥʷʤ ʚʘʨʪʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ʩʝʨʝʜʥʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʚ ʜʦʣʘʨʘʭ ʟʘ ʄɺʪ 

ʚʧʘʣʠ ʙʽʣʴʰ ʥʽʞ ʥʘ 10% ʜʣʷ ʩʦʥʷʯʥʦʾ ʪʘ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ (ʉʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʢʘʧʽʪʘʣʫ ʜʣʷ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ 

ʧʨʦʝʢʪʽʚ, ʱʦ ʙʫʜʫʚʘʣʠʩʷ ʚ 2016 ʨ. ʙʫʣʘ ʥʘ 13% ʥʠʞʯʝ, ʥʽʞ ʚ 2015 ʨ., ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʽʪʨʦʚʠʭ ï ʥʘ 10 - 11,5%). 

Åʂʦʩʪʘ-ʈʽʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʝʨʰʦʶ ʢʨʘʾʥʦʶ, ʱʦ ʧʦʚʥʽʩʪʶ ʧʝʨʝʡʰʣʘ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʫ ʝʥʝʨʛʽʶ. ʊʘʢʽ 

ʘʤʝʨʠʢʘʥʩʴʢʽ ʤʽʩʪʘ ʷʢ ɸʩʧʝʥ, ɹʝʨʣʽʥʛʪʦʥ, ɺʝʨʤʦʥʪ ʪʘʢʦʞ ʧʽʰʣʠ ʟʘ çʟʝʣʝʥʠʤè ʪʨʝʥʜʦʤ. ʅʘʧʨʠʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʨʦʢʫ 

ʃʘʩ-ɺʝʛʘʩ ʩʪʘʚ ʥʘʡʙʽʣʴʰʠʤ ʤʽʩʪʦʤ ʉʐɸ, ʷʢʝ ʚʽʜʤʦʚʠʣʦʩʴ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ɼʦ 2020 ʨ. ʧʦʚʥʽʩʪʶ 

ʧʣʘʥʫʻ ʧʝʨʝʡʪʠ ʥʘ ʯʠʩʪʫ ʝʥʝʨʛʽʶ ʐʦʪʣʘʥʜʽʷ ʪʘ ʄʘʣʴʜʽʚʠ. ɺ ɯʩʣʘʥʜʽʾ ʚʞʝ ʜʦʩʷʛʥʫʪʦ 100% ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʪʘ 85% ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʟʘ ʨʘʭʫʥʦʢ ʇɼɽ. ʊʘʢʠʡ ʘʢʪʠʚʥʠʡ ʫʯʘʩʥʠʢ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ ʷʢ ʅʽʤʝʯʯʠʥʘ, ʥʘ ʩʴʦʛʦʜʥʽ ʚʞʝ ʤʘʻ 

ʧʨʘʢʪʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʠʟʴʢʦ 85% ʇɼɽ-ʝʥʝʨʛʽʾ. 49
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ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ  ̒ʾʭ ʝʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ - 

ʧʦʢʘʟʥʠʢ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ, ʚʣʘʩʪʠʚʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʚʠʜʫ ʇɼɽ. ɼʣʷ ʦʮʽʥʢʠ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ ʇɼɽ, ʤʦʞʣʠʚʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʚʠʜʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ:

ʪʝʦʨʝʪʠʯʥʠʡ, ɦ ʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ;

ʪʝʭʥʽʯʥʠʡ - ʯʘʩʪʠʥʘ ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʷʢʫ ʧʨʠʥʮʠʧʦʚʦ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ;

ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʡ - ʯʘʩʪʠʥʘ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, 

ʷʢʫ ʚ ʜʘʥʠʡ ʯʘʩ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʚʠʭʦʜʷʯʠ ʟ 

ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ̔ ʥʰʠʭ ʬʘʢʪʦʨʽʚ.

ʆʨʽʻʥʪʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʇɼɽ ʚ ʩʚʽʪʽ ʧʦʢʘʟʘʥʽ ʚ ʪʘʙʣ. 

ɽʅɽʈɻɽʊʀʏʅʀʁ ʇʆʊɽʅʎɯɸʃ ʇɼɽ

ʇʦʥʦʚʣʶʚʘʥʽ ʝʥʝʨʛʦʨʝʩʫʨʩʠʇʦʢʘʟʥʠʢʠ, ʤʣʨʜ. ʪ  ʫʤ.ʧʘʣ./ʨʽʢ

ʊʝʭʥʽʯʥʠʡ ɽʢʦʥʦʤʽʯʥʠʡ

ʇʨʦʤʝʥʝʚʘ ʝʥʝʨʛʽʷ ʉʦʥʮ 5̫ 1

ʊʝʧʣʦʚʘ ʝʥʝʨʛʽʷ ʤʦʨʽʚ ʽ ʦʢʝʘʥʽʚ1 0,1

ɽʥʝʨʛʽʷ ʚʽʪʨʫ 5 1

ɻʽʜʨʦʝʥʝʨʛʽʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ:

ʝʥʝʨʛʽʷ ʚʦʜʦʪʦʢʽʚ* 4,5 2,6

ʝʥʝʨʛʽʷ ʭʚʠʣʴ 0,05 0.01

ʝʥʝʨʛʽʷ ʧʨʠʧʣʠʚʽʚ 0,7 ï

ɽʥʝʨʛʽʷ ʙʽʦʤʘʩʠ

(ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʜʨʦʚ)

2,55 2,0

ɻʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ 0,4 0,2
50

ʊʘʙʣʠʮʷ.ɽʥʝʨʛʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʇɼɽ
*  ɻʽʜʨʦʝʥʝʨʛʦʨʝʩʫʨʩʠ ʚʦʜʦʪʦʢʽʚ ʜʘʥʽ ʜʣʷ ʚʝʣʠʢʦʾ  ̔ʤʘʣʦʾ ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ.
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ʊɽʍʅɯʏʅʀʁ ʇʆʊɽʅʎɯɸʃ ʇɼɽ ʂʈɸɰʅ 

ʉɺɯʊʋ

51

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʧʦʢʨʠʪʪʷ ʧʦʧʠʪʫ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚ ʋʢʨʘʾʥʽ ʫ  

2018 ʨ. ʟʘʣʠʰʘʶʪʴʩʷ: 

ɸɽʉ - 84 ʤʣʨʜ ʢɺʪ-ʛʦʜ 

(-0,5% ʜʦ ʙʘʣʘʥʩʫ 2017 ʨ.), 

ʊɽʉ - 49,8 ʤʣʨʜ ʢɺʪ-ʛʦʜ (+ 

1,6%), 

ʊɽʎ  ̔ ʢʦʛʝʥʝʨʘʮʽʡʥʽ 

ʫʩʪʘʥʦʚʢʠ - 12,1 ʤʣʨʜ ʢɺʪ-

ʛʦʜ (+ 5,1%), 

ɻɽʉ - 8 ʤʣʨʜ ʢɺʪ-ʛʦʜ (-4,5%).

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ (ɺɽʉ, 

ʉɽʉ, ʽʥʰʽ) ʥʘʨʦʩʪʷʪʴ ʚʠʧʫʩʢ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 20,8% - ʜʦ 

2 ʤʣʨʜ ʢɺʪ-ʛʦʜ, 

ɻɸɽʉ (ʛʽʜʨʦʘʢ.) - ʥʘ 6,2%, ʜʦ 

1,8 ʤʣʨʜ ʢɺʪ-ʛʦʜ, 

ʙʣʦʢ-ʩʪʘʥʮʽʾ - ʥʘ 5,3%, ʜʦ 

1,6 ʤʣʨʜ ʢɺʪ-ʛʦʜ.
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ɸɺʊʆʄʆɹɯʃɯ ʗʂ ɿɸɹʈʋɼʅʖɺɸʏɯ 

ʇʆɺɯʊʈʗ
Åʋ 2009 ʨʦʮʽ ʧʨʠʙʣʠʟʥʦ 25% ʚʠʢʠʜʽʚ CO2 ʚ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʽ ʚʠʨʦʙʣʷʣʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʨʽʟʥʦʛʦ 

ʨʦʜʫ ʪʨʘʥʩʧʦʨʪʫ. ɿʘ ʦʮʽʥʢʦʶ ʄɽɸ, ʚʞʝ ʜʦ 2050 ʨʦʢʫ ʮʝ ʯʠʩʣʦ ʧʦʜʚʦʾʪʴʩʷ  ̔ʧʨʦʜʦʚʞʠʪʴ ʨʦʩʪʠ ʚ ʤʽʨʫ ʪʦʛʦ, 

ʷʢ ʚ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʩʪʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʂʨʽʤ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 

ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʢʠʜʘʶʪʴʩʷ ʦʢʩʠʜʠ ʘʟʦʪʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʟʙʽʣʴʰʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʘʩʪʤʫ, ʦʢʩʠʜʠ 

ʩʽʨʢʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʢʠʩʣʦʪʥʽ ʜʦʱʽ ʪʦʱʦ.

52
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ɺʆɼʅɽɺɯ ɼɺʀɻʋʅʀ
ʇʝʨʰʠʡ ʚʦʜʥʝʚʠʡ ʜʚʠʛʫʥ ʨʦʟʨʦʙʠʚ  ̔ ʩʪʚʦʨʠʚ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʽʥʞʝʥʝʨ  ̔ ʚʯʝʥʠʡ ɹʨʘʫʥ. ʇʝʨʰʘ ʢʦʤʧʘʥʽʷ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʜʘʥʠʡ ʜʚʠʛʫʥ, ʙʫʣʘ ʷʧʦʥʩʴʢʘ «Honda». ɼʚʠʛʫʥʠ ʥʘ ʚʦʜʥʝʚʦʤʫ ʧʘʣʠʚʽ ʧʨʘʢʪʠʯʥʦ ʙʝʟʰʫʤʥʽ, ʪʦʤʫ 

ʥʘ ʘʚʪʦʤʦʙʽʣʷʭ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʘʙʦ ʙʫʜʫʪʴ ʚʭʦʜʠʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʡ çʰʪʫʯʥʠʡ ʰʫʤ 

ʘʚʪʦʤʦʙʽʣʷè, - ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡ ʥʘ ʜʦʨʦʛʘʭ. ʗʧʦʥʩʴʢʠʡ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʛʽʛʘʥʪ Toyotaʫ 2015 ʨ.  ʧʦʯʘʚ ʩʝʨʽʡʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʧʝʨʰʦʛʦ ʚ ʩʚʽʪʽ ʘʚʪʦʤʦʙʽʣʷ ʟ ʚʦʜʥʝʚʠʤ ʜʚʠʛʫʥʦʤ. ʅʦʚʠʡ ʩʝʜʘʥ «Mirai» ʧʨʘʮʶʻ ʪʽʣʴʢʠ ʥʘ ʚʦʜʥʽ. 

Toyota ʧʦʯʘʣʘ ʧʨʦʜʘʚʘʪʠ ʩʚʽʡ ʧʝʨʰʠʡ ʚʦʜʥʝʚʠʡ ʩʝʜʘʥ «Mirai» ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ ʚ ʛʨʫʜʥʽ, ʟ 2016 ʨ. ʧʦʯʘʚʩʷ ʧʨʦʜʘʞ ʚ 

ʉʐɸ. ʎʽʥʘ ʥʦʚʠʥʢʠ ʚ ʗʧʦʥʽʾ ~ $ 60 ʪʠʩ. ʇʨʠ ʮʴʦʤʫ ʫʨʷʜ ʢʨʘʾʥʠ ʦʛʦʣʦʩʠʚ, ʱʦ ʚʩʽ ʧʦʢʫʧʮʽ ʝʢʦʣʦʛʽʯʥʠʭ ʩʝʜʘʥʽʚ 

ʦʪʨʠʤʘʶʪʴ ʚʽʜ ʜʝʨʞʘʚʠ ʩʫʙʩʠʜʽʾ ʚ ʨʦʟʤʽʨʽ $ 17 ʪʠʩ. ʆʩʢʽʣʴʢʠ «Mirai» ʾʟʜʠʪʴ ʥʘ ʚʦʜʥʽ, ʡʦʤʫ ʧʦʪʨʽʙʥʽ ʩʧʝʮʽʘʣʴʥʽ 

ʟʘʧʨʘʚʥʽ ʩʪʘʥʮʽʾ. ʉʘʤ ʧʨʦʮʝʩ ʟʘʧʨʘʚʢʠ ʘʚʪʦʤʦʙʽʣʷ ʟʘʡʤʘʻ ʚʩʴʦʛʦ ʢʽʣʴʢʘ ʭʚʠʣʠʥ. ʇʨʠ ʮʴʦʤʫ, ʥʘ ʧʦʚʥʦʤʫ ʙʘʢʫ 

ʩʝʜʘʥ ʤʦʞʝ ʧʨʦʾʭʘʪʠ ʙʣʠʟʴʢʦ 650 ʢʤ, ʘ ʚʘʨʪʽʩʪʴ ʟʘʧʨʘʚʢʠ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʢʤ ʩʪʘʥʦʚʠʪʴ ʚʩʴʦʛʦ $ 0,1, 

ʤʘʢʩʠʤʘʣʴʥʘʰʚʠʜʢʽʩʪʴï178ʢʤ/ʛʦʜ. ɽʥʝʨʛʽʷ ʚ ʫʥʽʢʘʣʴʥʦʤʫ ʜʚʠʛʫʥʽ ʘʚʪʦʤʦʙʽʣʷ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʝʘʢʮʽʾ 

ʦʢʠʩʣʝʥʥʷ ʚʦʜʥʶ ʫʩʝʨʝʜʠʥʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʇʦʪʫʞʥʽʩʪʴ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʩʢʣʘʜʘʻ 136 ʢʽʥʩʴʢʠʭ ʩʠʣ. 

ɸʚʪʦʤʦʙʽʣʽ ʟ ʩʠʣʦʚʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʥʘ ʚʦʜʥʝʚʠʭ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʘʭ ʚʠʨʦʙʣʷʶʪʴ  ̔ ʚʠʧʨʦʙʫʶʪʴ: Ford Motor

Company- FocusFCV; Honda- HondaFCX; Nissan- X-TRAIL FCV (ʧʘʣʠʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʤʧʘʥʽʾ UTC Power); Toyota

- ToyotaHighlanderFCHV, ToyotaMirai; Volkswagen; GeneralMotors; DaimlerAGDaimler; Toyota- FCHV-BUS.
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ɹʘʢʠ ʟ ʚʫʛʣʝʧʣʘʩʪʠʢʘ ʟʽ 

ʩʪʠʩʥʝʥʠʤ ʧʽʜ ʪʠʩʢʦʤ 680 

ʘʪʤʦʩʬʝʨ ʚʦʜʥʝʤ ʨʦʟʪʘʰʦ-

ʚʫʶʪʴʩʷ ʧʽʜ ʜʥʠʱʝʤ ToyotaMirai
ʉʝʜʘʥ çMiraiè  ʬʽʨʤʠ Toyota
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ʇʝʨʰʠʡ ʚ ʩʚʽʪʽ ʧʦʾʟʜ ʥʘ ʚʦʜʥʝʚʠʭ ʧʘʣʠʚʥʠʭ 

ʝʣʝʤʝʥʪʘʭ Coradia iLint  ʚʠʢʦʥʘʚ 16 ʚʝʨʝʩʥʷ 2018 

ʨ., ʩʚʽʡ ʪʝʩʪʦʚʠʡ ʨʝʡʩ ʚ ɹʨʝʤʝʨʬʸʨʜʝ (ʟʝʤʣʷ 

ʅʠʞʥʷ ʉʘʢʩʦʥʽʷ). ɺʞʝ ʟ 17 ʚʝʨʝʩʥʷ ʚʽʥ ʚʠʡʜʝ ʥʘ 

ʩʪʘʥʜʘʨʪʥʠʡ ʤʘʨʰʨʫʪ  ̔ ʟʚ'ʷʞʝ ʮʝ ʤʽʩʪʦ ʟ 

ʂʫʢʩʭʘʬʝʥʽ, ɹʨʝʤʝʨʭʘʬʝʥʽ ̔  ɹʫʢʩʪʝʭʫʜʽ.

ʅʘ ʜʘʭʫ ʧʦʾʟʜʫ ʚʩʪʘʥʦʚʣʝʥʘ ʮʠʩʪʝʨʥʘ ʟ ʚʦʜʥʝʚʠʤ 

ʧʘʣʠʚʦʤ  ̔ ʧʘʣʠʚʥʠʡ ʝʣʝʤʝʥʪ. ɺʽʥ ʧʝʨʝʪʚʦʨʶʻ 

ʝʥʝʨʛʽʶ ʚʦʜʥʶ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʥʝ ʟʘʚʜʘʶʯʠ 

ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ʇʦʾʟʜ ʚ ʟʤʦʟʽ 

ʨʦʟʚʠʥʫʪʠ ʰʚʠʜʢʽʩʪʴ ʜʦ 140 ʢʽʣʦʤʝʪʨʽʚ ʥʘ ʛʦʜʠʥʫ. 

ʅʘ ʦʜʥʽʡ ʟʘʧʨʘʚʮʽ Coradia iLint  ʤʦʞʝ ʧʦʜʦʣʘʪʠ ʜʦ 

ʪʠʩʷʯʽ ʢʽʣʦʤʝʪʨʽʚ. ʊʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ  ̔ ʚʠʛʦʪʦʚʣʝʥʦ ʚ ʥʽʤʝʮʴʢʦʤʫ ʤʽʩʪʽ 

ɿʘʣʴʮʛʽʪʪʝʨ ʬʨʘʥʮʫʟʴʢʦʶ ʢʦʤʧʘʥʽʻʶ Alstom -

ʻʚʨʦʧʝʡʩʴʢʠʤ ʧʝʨʰʦʧʨʦʭʽʜʥʠʢʦʤ ʚ ʦʙʣʘʩʪʽ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʝʣʝʢʪʨʦʧʦʾʟʜʽʚ. ɿ 2021 ʨʦʢʫ 14 

ʪʘʢʠʭ ʧʦʾʟʜʽʚ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʝʛʫʣʷʨʥʽ ʨʝʡʩʠ 

ʟʘ ʤʘʨʰʨʫʪʦʤ ɹʫʢʩʪʝʭʫʜʝ - ʂʫʢʩʭʘʬʝʥ. ɿʝʤʝʣʴʥʝ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʤʽʥʽʩʪʝʨʩʪʚʦ ʧʣʘʥʫʻ ʚ ʥʘʡʙʣʠʞʯʦʤʫ 

ʤʘʡʙʫʪʥʴʦʤʫ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʜʠʟʝʣʴʥʽ 

ʨʝʛʽʦʥʘʣʴʥʽ ʧʦʾʟʜʠ ʚʦʜʥʝʚʠʤʠ. ʅʘ ʮ ̔ʮʽʣʽ ʚʠʜʽʣʝʥʽ 

81,3 ʤʣʥ ʻʚʨʦ.
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ɸʃʖʄʆɽʅɽʈɻɽʊʀʂɸ
Åʂʦʥʮʝʧʮʽʷ ʘʣʶʤʦʝʥʝʨʛʝʪʠʢʠ, ʧʦʣʷʛʘʻ ʚ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʣʶʤʽʥʽʶ ʷʢ ʧʨʦʤʽʞʥʦʛʦ ʥʦʩʽʷ ʝʥʝʨʛʽʾ ʚ 
ʪʨʘʥʩʧʦʨʪʥʠʭ, ʩʪʘʮʽʦʥʘʨʥʠʭ ̔  ʧʦʨʪʘʪʠʚʥʠʭ ʜʦʜʘʪʢʘʭ. 

Åʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʚʘ ʧʽʜʭʦʜʠ:

ʧʨʷʤʦʛʦ ʦʢʠʩʣʝʥʥʷ ʘʣʶʤʽʥʽʶ ʚ ʧʘʣʠʚʥʠʭ ʝʣʝʤʝʥʪʘʭ ʥʘ ʦʩʥʦʚʽ ʧʦʚʽʪʨʷ ̔  ʘʣʶʤʽʥʽʶ; 

ʪʝʭʥʦʣʦʛʽʾ ʚʟʘʻʤʦʜʽʾ ʘʣʶʤʽʥʽʶ ̔  ʚʦʜʠ. 

Åɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʦʢʠʩʣʝʥʥʷ ʘʣʶʤʽʥʽʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʡʦʛʦ ʟ ʚʦʜʦʶ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 
ʚʠʜʽʣʷʻʪʴʩʷ ʚʦʜʝʥʴ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʘʣʠʚʦ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ.

Åɺ ʨʘʤʢʘʭ ʧʝʨʰʦʛʦ ʧʽʜʭʦʜʫ ʚʯʝʥʠʤʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʮʽʣʠʡ ʨʷʜ ʧʨʠʩʪʨʦʾʚ, ʚʽʜ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ 
ʘʥʘʣʽʟʘʪʦʨʽʚ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦ ʩʢʣʘʜʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ. ʊʘʢʘ 
ʫʩʪʘʥʦʚʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʷʢ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʛʝʥʝʨʘʪʦʨ ʥʘ ʦʩʥʦʚʽ ʧʦʚʽʪʨʷʥʦ-ʘʣʶʤʽʥʽʻʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ  ̒ʚ 
ʥʽʡ ʦʩʥʦʚʥʠʤʠ, ʪʘʢ  ̔ʩʚʠʥʮʝʚʦ-ʢʠʩʣʦʪʥʽ ʘʢʫʤʫʣʷʪʦʨʥʽ ʙʘʪʘʨʝʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚ ʽʥʪʝʥʩʠʚʥʠʭ 
ʨʝʞʠʤʘʭ ʾʟʜʠ. ʇʨʠ ʨʦʙʦʪʽ ʘʣʶʤʦʚʦʜʥʝʚʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʱʦ ʤʘʶʪʴ ʚʝʣʠʢʫ ʧʦʪʫʞʥʽʩʪʴ, 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʚʦʜʥʶ ʜʦ ʩʧʦʞʠʚʘʯʘ ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʟʘʤʽʩʪʴ ʮʴʦʛʦ ʚʽʥ ʛʝʥʝʨʫʻʪʴʩʷ ʫ ʨʘʟʽ 
ʚʠʥʠʢʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʤʽʩʮʽ ʩʧʦʞʠʚʘʥʥʷ. ʆʪʨʠʤʘʥʥʷ ʚʦʜʥʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʝʘʢʮʽʾ ʘʣʶʤʽʥʽʶ 
ʟ ʚʦʜʦʶ. ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʝʥʝʨʛʝʪʠʯʥʘ ʫʩʪʘʥʦʚʢʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚ ʷʢʦʩʪʽ 
ʨʝʘʛʝʥʪʽʚ ʧʦʨʦʰʢʠ ʘʣʶʤʽʥʽʶ ̔  ʚʦʜʫ, ʱʦ ʚʠʜʘʻ ʜʝʩʷʪʴ ʢʫʙʽʯʥʠʭ ʤʝʪʨʽʚ ʚʦʜʥʶ ʫ ʭʚʠʣʠʥʫ.

Åʉʝʨʮʝʤ ʧʦʜʽʙʥʦʾ ʫʩʪʘʥʦʚʢʠ ʩʣʫʞʠʪʴ ʨʝʘʢʪʦʨ, ʚ ʷʢʦʤʫ  ̔ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʝʘʢʮʽʷ ʦʢʠʩʣʝʥʥʷ ʘʣʶʤʽʥʽʶ ʚ 
ʫʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ  ̔ʪʝʤʧʝʨʘʪʫʨʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚʦʜʝʥʴ, ʙʝʤʽʪ  ̔ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 
ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ɿʘʚʜʷʢʠ ʜʘʥʠʤ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ  ̔ʧʨʦʚʝʜʝʥʠʤ ʨʦʟʨʘʭʫʥʢʘʤ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 
ʨʝʘʢʮʽʷ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ, ʷʢ ʦʧʠʩʘʥʦ ʚ ʨʽʚʥʷʥʥʽ.

                                                           2Al + 4H2O = 2AlOOH (ʙʝʤʽʪ) + 3H2 + Q (~ 15,5ʄɼʞ / ʢʛ Al)

Åɺ ʨʝʟʫʣʴʪʘʪʽ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʧʘʨʦ-ʚʦʜʥʝʚʦʾ ʩʫʤʽʰʽ, ʷʢʫ ʥʘʧʨʘʚʣʷʶʪʴ ʜʣʷ 
ʛʝʥʝʨʘʮʽʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʢʦʥʜʝʥʩʘʮʽʾ ʚʦʜʷʥʦʾ ʧʘʨʠ. ɺʠʜʽʣʝʥʠʡ ʧʽʜ ʯʘʩ 
ʨʝʘʢʮʽʾ ʚʦʜʝʥʴ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʘʣʠʚʥʦʤʫ ʝʣʝʤʝʥʪʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ, ʧʨʠ ʮʴʦʤʫ 
ʯʘʩʪʠʥʘ ʦʪʨʠʤʘʥʦʾ ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʦʪʨʝʙʠ ʩʘʤʦʾ ʫʩʪʘʥʦʚʢʠ.
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ʉʀʅʊɽʊʀʏʅɽ ʇɸʃʀɺʆ
Åɺʯʝʥʽ ʟ ʅʽʤʝʯʯʠʥʠ  ̔ ʌʽʥʣʷʥʜʽʾ ʧʦʙʫʜʫʚʘʣʠ ʝʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʫ ʫʩʪʘʥʦʚʢʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʘʣʠʚʘ ʟ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʧʦʚʽʪʨʽ,  ̔ʚʦʜʥʶ, ʷʢʠʡ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʢʠ ʚʽʜ ʩʦʥʷʯʥʠʭ 

ʙʘʪʘʨʝʡ. ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʫʩʪʘʥʦʚʢʠ ʨʦʟʤʽʱʘʶʪʴʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʠʭ ʤʦʨʩʴʢʠʭ ʢʦʥʪʝʡʥʝʨʘʭ. ʋʩʪʘʥʦʚʢʘ Soletair 

ʩʪʚʦʨʝʥʘ ʢʦʤʧʘʥʽʻʶ INERATEC, ʟʘʩʥʦʚʥʠʢʘʤʠ ʷʢʦʾ  ̒

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʂʘʨʣʩʨʫʝ (KIT)   ̔ ʨʷʜ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʟ ʌʽʥʣʷʥʜʽʾ. ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʨʴʦʭ ʚʫʟʣʽʚ: ʧʨʠʩʪʨʦʾ ʟʘʭʦʧʣʝʥʥʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ 

(ʨʦʟʨʦʙʣʝʥʠʡ ʎʝʥʪʨʦʤ ʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʌʽʥʣʷʥʜʽʾ, VTT), 

ʙʣʦʢʫ ʝʣʝʢʪʨʦʣʽʟʫ (ʩʪʚʦʨʝʥʠʡ ʬʘʭʽʚʮʷʤʠ ʊʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʃʘʧʧʝʝʥʨʘʥʪʘ, LUT), ʘ ʪʘʢʦʞ ʭʽʤʽʯʥʦʛʦ 

ʨʝʘʢʪʦʨʘ (ʨʦʟʨʦʙʢʘ KIT) . ʆʩʪʘʥʥʽʡ ʧʨʠʩʪʨʽʡ ʧʝʨʝʪʚʦʨʶʻ 

ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʧʝʨʰʠʭ ʜʚʦʭ ʙʣʦʢʽʚ, ʚ 

ʧʘʣʠʚʦ: ʙʝʥʟʠʥ, ʜʠʟʧʘʣʠʚʦ  ̔ ʛʘʩ. ɿʘ ʩʣʦʚʘʤʠ ʧʨʦʬ. ʊʦʤʘʩʘ 

ʍʠʨʪʘ, ʚʽʮʝ-ʧʨʝʟʠʜʝʥʪʘ ʟ ʽʥʥʦʚʘʮʽʡ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʟʚ'ʷʟʢʽʚ 

KIT, ʩʪʚʦʨʝʥʥʷ ʫʩʪʘʥʦʚʢʠ Soletair  ̒ ʫʩʧʽʰʥʠʤ ʧʨʠʢʣʘʜʦʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʟʨʦʙʦʢ ʫ ʧʨʦʤʠʩʣʦʚʠʡ 

ʧʨʦʜʫʢʪ. ɼʦʩʣʽʜʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʫʩʪʘʥʦʚʢʠ ʧʦʯʥʝʪʴʩʷ ʜʦ 

ʢʽʥʮʷ 2016 ʨʦʢʫ ʥʘ ʙʘʟʽ ʮʝʥʪʨʫ Bioruukki  ʧʨʠ 

ʊʝʭʥʦʣʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʃʘʧʧʝʝʥʨʘʥʪʘ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʙʫʜʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ ʜʦ 2018 ʨ. ʟʘʚʜʷʢʠ ʛʨʘʥʪʫ ʚ ʨʦʟʤʽʨʽ 1 ʤʣʥ 

ʻʚʨʦ ʚʽʜ ʌʽʥʩʴʢʦʾ ʘʛʝʥʪʩʪʚʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʽʥʥʦʚʘʮʽʡ (Tekes).
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ʇɸʃʀɺʆ ʅɸ ʆʉʅʆɺɯ ɸʊʄʆʉʌɽʈʅʆɻʆ ʉʆ2

Åɺʩʝ ʙʽʣʴʰʝ ʝʢʩʧʝʨʪʽʚ ʟʘʢʣʠʢʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʫ ʝʥʝʨʛʝʪʠʢʫ, ʘʣʝ  ̔ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʠʢʘʯʫʚʘʪʠ ʉʆ2 ʟ ʘʪʤʦʩʬʝʨʠ. ɯʥʘʢʰʝ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʥʝ ʟʫʧʠʥʠʪʠ. ʊʠʤ ʙʽʣʴʰʝ ʱʦ ʮ ̫ʪʝʭʥʦʣʦʛʽʷ ʥʝ 

ʧʨʦʩʪʦ ʤʦʞʝ ʚʨʷʪʫʚʘʪʠ ɿʝʤʣʶ, ʘʣʝ  ̔ʩʪʚʦʨʠʪʠ ʧʨʠʙʫʪʢʦʚʫ ʽʥʜʫʩʪʨʽʶ.

Åʅʘ ʧʦʯʘʪʢʫ ʞʦʚʪʥʷ 2018 ʨ. ʚ ʤʘʣʝʥʴʢʦʤʫ ʽʪʘʣʽʡʩʴʢʦʤʫ ʤʽʩʪʽ ʊʨʦʻ ʚ ʪʝʩʪʦʚʦʤʫ ʨʝʞʠʤʽ ʧʦʯʘʣʘ ʧʨʘʮʶʚʘʪʠ 

ʬʘʙʨʠʢʘ, ʷʢʘ ʚʠʢʘʯʫʻ ʟ ʘʪʤʦʩʬʝʨʠ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ  ̔ʧʝʨʝʪʚʦʨʶʻ ʡʦʛʦ ʚ ʚʫʛʣʝʮʝʚʦ-ʥʝʡʪʨʘʣʴʥʝ ʧʘʣʠʚʦ. 

ʊʘʢʝ ʞ ʧʽʜʧʨʠʻʤʩʪʚʦ ʟ'ʷʚʠʣʦʩʷ ʚ ʢʘʥʘʜʩʴʢʦʤʫ ʉʢʚʘʤʽʰ. ɸ ʰʚʝʡʮʘʨʩʴʢʘ ʬʘʙʨʠʢʘ ʧʨʦʜʘʻ ʚʠʜʦʙʫʪʠʡ ʟ 

ʧʦʚʽʪʨʷ ʉʆ2  ʚ ʥʘʚʢʦʣʠʰʥʽ ʪʝʧʣʠʮʽ. ʎ ̔ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʽʜʢʨʠʣʠ ʜʚʘ ʩʪʘʨʪʘʧʘ. ɰʭ ʪʚʦʨʮʽ ʚʧʝʚʥʝʥʽ, ʱʦ ʥʦʚʘ 

ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʥʝ ʪʽʣʴʢʠ ʚʨʷʪʫʻ ʩʚʽʪ ʚʽʜ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ, ʘ ʡ ʩʪʚʦʨʠʪʴ ʥʦʚʽ ʨʦʙʦʯʽ ʤʽʩʮʷ, 

ʜʦʧʦʤʘʛʘʶʯʠ ʩʧʨʘʚʠʪʠʩʷ ʟ ʙʝʟʨʦʙʽʪʪʷʤ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʟʘʮʽʶ. çɺʩʷ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʚʠʣʦʚʣʶʚʘʥʥʷ ʉʆ2 ʟ 

ʧʦʚʽʪʨʷ ʚ ʪʦʤʫ, ʱʦ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʪʘʢʫ ʬʘʙʨʠʢʫ ʜʝ ʟʘʚʛʦʜʥʦ. ɸ ʟ ʚʠʜʦʙʫʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ 

ʨʦʙʠʪʠ ʮʽʣʠʡ ʨʷʜ ʧʨʦʜʫʢʪʽʚ, ʚʽʜ ʧʣʘʩʪʠʢʘ ʜʦ ʧʘʣʠʚʘ», - ʟʘʧʝʚʥʷʻ ʛʦʣʦʚʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢ Climeworks 

ʃʫʾʟʘ ʏʘʨʣʴʟ. ʅʘʧʨʠʢʣʘʜ, ʚʟʫʪʪʻʚʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʟʘʢʫʧʦʚʫʚʘʪʠ ʉʆ2 ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʙʠʪʠ ʧʽʜʦʰʚʠ. ɸ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦ ʚʽʜʜʽʣʝʥʥʶ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʱʝ ʡ ʦʯʠʩʪʠʪʴ ʧʦʚʽʪʨʷ. ʇʦʢʠ ʥʦʚʘ ʽʥʜʫʩʪʨʽʷ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ 

ʩʪʚʦʨʝʥʥʽ ʚʫʛʣʝʮʝʚʦ-ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʷʢʝ ʟʨʦʙʠʪʴ ʚʠʜʦʙʫʪʦʢ ʉʆ2 ʟ ʧʦʚʽʪʨʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʛʽʜʥʠʤ. 

ɿʛʽʜʥʦ ʟ ʦʩʪʘʥʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʚʦʥʘ ʦʙʭʦʜʠʪʴʩʷ ʚ ʤʝʥʰ, ʥʽʞ ʚ $ 100 ʟʘ ʪʦʥʫ. ʎʝ ʚʩʝ ʱʝ ʜʦʨʦʞʯʝ, 

ʥʽʞ ʚʘʨʪʽʩʪʴ ʙʘʨʝʣʷ ʥʘʬʪʠ, ʘʣʝ ʩʪʘʨʪʘʧʠ ʩʧʦʜʽʚʘʶʪʴʩʷ ʟ ʯʘʩʦʤ ʜʦʩʷʛʪʠ ʮʽʥʦʚʦʛʦ ʧʘʨʠʪʝʪʫ. ʆʜʥʘʢ ʫʞʝ ʟʘʨʘʟ 

ʚ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʮʽʥʠ ʥʘ ʚʫʛʣʝʮʴ ʨʦʙʣʷʪʴ ʝʢʦʥʦʤʽʯʥʦ ʞʠʪʪʻʟʜʘʪʥʦʶ ʽʜʝʶ ʚʠʢʘʯʫʚʘʥʥʷ ʡʦʛʦ ʟ ʘʪʤʦʩʬʝʨʠ. 

ɸʚʽʘʢʦʤʧʘʥʽʷʤ ʚʫʛʣʝʮʝʚʦ-ʥʝʡʪʨʘʣʴʥʝ ʧʘʣʠʚʦ ʦʙʽʡʜʝʪʴʩʷ ʚ ʪʫ ʞ ʩʫʤʫ, ʱʦ  ̔ʟʚʠʯʘʡʥʝ ʨʝʘʢʪʠʚʥʝ. ɸ ʩʪʘʨʪʘʧʠ 

ʥʘ ʢʰʪʘʣʪ Carbon Engineering ʟʤʦʞʫʪʴ ʦʢʫʧʠʪʠ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʛʨʘʤʠ ʢʨʝʜʠʪʫʚʘʥʥʷ 

ʚʫʛʣʝʮʶ ʘʙʦ ʧʦʜʘʪʢʫ ʥʘ ʚʠʢʠʜʠ ʉʆ2. ʂʘʣʽʬʦʨʥʽʡʩʴʢʘ ʢʦʤʧʘʥʽʷ Newlight ʚʞʝ ʚʠʨʦʙʣʷʻ ʧʣʘʩʪʤʘʩʠ 

AirCarbon ʟ ʚʫʛʣʝʮʶ, ʚʠʣʦʚʣʝʥʦʛʦ ʥʘ ʧʦʣʽʛʦʥʘʭ  ̔ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʏʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʚʦʥʘ 

ʟʤʦʞʝ ʨʦʙʠʪʠ ʮʝ ʟ ʉʆ2, ʚʠʜʦʙʫʪʦʛʦ ʧʨʷʤʦ ʟ ʧʦʚʽʪʨʷ. ɸ ʩʪʘʨʪʘʧ C2CNT ʧʝʨʝʪʚʦʨʶʻ ʧʘʨʥʠʢʦʚʽ ʚʠʢʠʜʠ ʚ 

ʥʘʥʦʚʦʣʦʢʥʘ. ɿ ʥʠʭ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ  ̔ ʚʝʣʦʩʠʧʝʜʠ,  ̔ ʣʦʧʘʪʽ ʜʣʷ ʚʽʪʨʦʚʠʭ ʪʫʨʙʽʥ. ɯʥʰʽ ʢʦʤʧʘʥʽʾ 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʚʠʣʦʚʣʝʥʠʡ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʚ ʤʝʪʘʥʦʣ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ ʘʙʦ ʧʘʨʬʫʤʝʨʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʚ ʨʠʙ'ʷʯʠʡ ʢʦʨʤ  ̔ʥʘʚʽʪʴ ʙʝʪʦʥ.
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ɺʀʈʆɹʅʀʎʊɺʆ ʉʆɼʀ
Åɺ ɯʥʜʽʾ ʟ'ʷʚʠʚʩʷ ʧʝʨʰʠʡ ʚ ʩʚʽʪʽ ʨʝʘʣʴʥʠʡ ʟʘʚʦʜ, ʷʢʠʡ ʟ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (ʛʘʟʫ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ 

ʣʶʜʠʥʦʶ, ʘ ʪʘʢʦʞ ʧʨʠʩʫʪʥʴʦʛʦ ʚ ʚʠʭʣʦʧʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʛʘʟʘʭ  ̔ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ) ʙʫʜʝ ʩʪʚʦʨʶʚʘʪʠ ʟʚʠʯʘʡʥʫ ʩʦʜʫ. ʇʦʙʫʜʫʚʘʣʘ ʮʝʡ ʟʘʚʦʜ ʽʥʜʽʡʩʴʢʘ ʢʦʤʧʘʥʽʷ ʧʽʜ 

ʥʘʟʚʦʶ «CarbonClean», ʷʢʘ ʜʘʥʠʡ ʤʝʪʦʜ ʚʞʝ ʘʧʨʦʙʫʚʘʣʘ ʥʘ ʚʫʛʽʣʴʥʽʡ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʚ ʤʽʩʪʽ 

ʊʫʪʽʢʦʨʽʥ.

Åʇʨʝʜʩʪʘʚʥʠʢʠ ʢʦʤʧʘʥʽʷ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʥʘʡʜʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʣʠʚʦ ʟʙʠʨʘʪʠ 

ʟ ʧʦʚʽʪʨʷ ʙʣʠʟʴʢʦ 66000 ʪʦʥ ʚʫʛʣʝʮʶ, ʷʢʠʡ ʧʦʪʽʤ ʧʽʜʝ ʥʘ ʩʪʚʦʨʝʥʥʷ ʭʘʨʯʦʚʦʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ 

ʩʦʜʠ. ʗʢ  ̔ʚ ʙʽʣʴʰʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʟʙʦʨʫ ʉʆ2, ʤʝʪʦʜ CarbonClean ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʽʘʣʴʥʫ ʨʝʯʦʚʠʥʫ, 

ʷʢʘ ʡʦʛʦ ʚʣʦʚʣʶʻ  ̔ ʧʝʨʝʪʚʦʨʶʻ ʚ ʽʥʝʨʪʥʫ ʬʦʨʤʫ. ɿʘʟʚʠʯʘʡ ʪʘʢʦʶ ʨʝʯʦʚʠʥʦʶ  ̒ ʘʤʽʥ (ʛʨʫʧʘ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʧʦʭʽʜʥʠʭ ʘʤʽʘʢʫ), ʚ ʪʦʡ ʯʘʩ, ʷʢ ʨʝʯʦʚʠʥʦʶ CarbonClean ʚʠʩʪʫʧʘʻ ʥʦʚʠʡ ʭʽʤʽʯʥʠʡ 

ʽʥʛʨʝʜʽʻʥʪ, ʟʜʘʪʥʠʡ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʟʙʠʨʘʪʠ ʉʆ2. ɺʽʥ ʪʘʢʦʞ  ̒ʜʝʰʝʚʰʠʤ  ̔ʤʝʥʰ ʘʛʨʝʩʠʚʥʠʤ, ʥʽʞ 

ʘʤʽʘʢ, ʜʦ ʪʦʛʦ ʞ ʟʘʚʦʜ, ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʜʘʥʽʡ ʪʝʭʥʦʣʦʛʽʾ, ʩʪʚʦʨʶʻʪʴʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʦ  ̔ ʤʝʥʰ 

ʟʘʪʨʘʪʥʦ.

Åʇʨʠ ʮʴʦʤʫ, ʩʘʤʦʦʢʫʧʥʽʩʪʴ ʪʘʢʦʛʦ ʧʝʨʝʨʦʙʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʩʪʘʻ ʧʨʘʢʪʠʯʥʦ ʚʽʜʨʘʟʫ, ʱʦ ʨʦʙʠʪʴ 

ʡʦʛʦ ʧʨʠʙʫʪʢʦʚʠʤ  ̔ʢʦʤʝʨʮʽʡʥʦ ʝʬʝʢʪʠʚʥʠʤ. ʊʦʙʪʦ, ʜʣʷ ʟʘʧʫʩʢʫ ʪʘʢʦʛʦ ʟʘʚʦʜʫ ʧʦʪʨʽʙʥʽ ʥʝʚʝʣʠʢʽ 

ʽʥʚʝʩʪʠʮʽʾ, ʷʢʽ ʤʘʡʞʝ ʚʽʜʨʘʟʫ ʧʦʯʥʫʪʴ ʜʘʚʘʪʠ ʤʘʪʝʨʽʘʣʴʥʫ ʚʽʜʜʘʯʫ. ɯ ʮʝ, ʤʦʞʣʠʚʦ, ʧʝʨʰʠʡ ʧʨʠʢʣʘʜ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʠʡ ʤʦʞʝ ʥʝ ʧʨʦʩʪʦ ʯʠʩʪʠʪʠ ʧʦʚʽʪʨʷ ʚʽʜ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʘ ʡ ʚʽʜʨʘʟʫ 

ʩʪʚʦʨʶʚʘʪʠ ʟ ʥʴʦʛʦ ʥʝʦʙʭʽʜʥʫ ʥʘ ʨʠʥʢʫ ʧʨʦʜʫʢʮʽʶ. ɸʜʞʝ ʩʦʜʘ (ʧʨʦʤʠʩʣʦʚʘ ʪʘ ʭʘʨʯʦʚʘ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ̔ ʚ ʩʢʣʘʜʽ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ,  ̔ ʚ ʢʦʥʜʠʪʝʨʩʴʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ,  ̔ ʥʘʚʽʪʴ ʥʘ 

ʩʢʣʦʜʫʚʥʠʭ  ̔ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ.
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ʇɽʈɽʊɺʆʈɽʅʅʗ CO2 ɺ ʂɸʄɯʅʔ

Åɯʩʣʘʥʜʽʷ ʟʘʧʫʩʢʘʻ ʧʝʨʰʫ ʚ ʩʚʽʪʽ ʩʪʘʥʮʽʶ, ʟʜʘʪʥʫ 

ʚʣʦʚʣʶʚʘʪʠ ʛʘʟ ʉʆ2  ̔ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʡʦʛʦ ʚ ʢʘʤʽʥʴ. 

ʋʩʪʘʥʦʚʢʫ CarbFix2 ʩʧʽʣʴʥʦ ʩʪʚʦʨʠʣʠ ʰʚʝʡʮʘʨʩʴʢʠʡ 

ʩʪʘʨʪʘʧ Climeworks  ̔ʽʩʣʘʥʜʩʴʢʘ ʝʥʝʨʛʝʪʠʯʥʘ ʢʦʤʧʘʥʽʷ 

Reykjavik Energy. CarbFix2 ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ 25 ʢʤ ʚʽʜ 

ʩʪʦʣʠʮʽ ɯʩʣʘʥʜʽʾ ʈʝʡʢ'ʷʚʽʢʘ ʧʦʨʫʯ ʟ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰʠʭ ʛʝʦʪʝʨʤʘʣʴʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʩʚʽʪʽ.

ʍʦʯʘ ʛʝʦʪʝʨʤʘʣʴʥʘ ʝʥʝʨʛʽʷ  ̒ʯʠʩʪʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ, 

ʧʨʠ ʚʠʜʽʣʝʥʥʽ ʪʝʧʣʘ ʫʪʚʦʨʶʻʪʴʩʷ ʩʫʤʽʰ ʜʚʦʦʢʠʩʫ 

ʚʫʛʣʝʮʶ, ʩʽʨʢʦʚʦʜʥʶ ʪʘ ʚʦʜʥʶ. ʎʝ ʥʝ ʢʨʠʪʠʯʥʘ 

ʢʽʣʴʢʽʩʪʴ CO2 - ʚʩʴʦʛʦ 3% ʦʙʩʷʛʫ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ 

ʙʫʜʴ-ʷʢʦʾ ʚʫʛʽʣʴʥʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʘ ʚʣʦʚʣʶʻ CO2 ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʦʚʽʪʨʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʬʽʣʴʪʨʘʮʽʾ 

Climeworks. ʌʽʣʴʪʨ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʧʦʨʠʩʪʠʭ ʛʨʘʥʫʣ, 

ʧʦʚ'ʷʟʫʻ CO2 ʟ ʚʦʣʦʛʦʶ ʧʦʚʽʪʨʷ  ̔ʟʘʪʨʠʤʫʻ ʯʘʩʪʠʥʢʠ 

ʨʝʯʦʚʠʥʠ. ʇʦʪʽʤ ʪʝʧʣʦ ʚʽʜ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʚʽʣʴʥʝʥʥʷ ʯʠʩʪʦʛʦ Cʆ2, ʷʢʠʡ 

ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʥʘ 700 ʤ ʧʽʜ ʟʝʤʣʶ. ʊʘʤ ʚʽʥ ʨʝʘʛʫʻ ʟ 

ʙʘʟʘʣʴʪʦʚʦʾ ʦʩʥʦʚʦʶ  ̔ ʫʪʚʦʨʶʻ ʪʚʝʨʜʽ ʤʽʥʝʨʘʣʠ - 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʢʘʤʽʥʴ.
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ʊɽʅɼɽʅʎɯɰ ʉʇʆɾʀɺɸʅʅʗ ɽʅɽʈɻɯɰ

Åɽʥʝʨʛʝʪʠʢʘ ʥʘ ʙʘʟʽ ʇɼɽ, ʪʘʢ ʟʚʘʥʘ "ʟʝʣʝʥʘ" ʝʥʝʨʛʝʪʠʢʘ, - ʛʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ, ʱʦ ʧʦʢʘʟʘʣʘ ʩʪʽʡʢʝ ʟʨʦʩʪʘʥʥʷ 

ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʢʨʠʟʠ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʙʩʷʛʠ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʮ  ʁʛʘʣʫʟʴ ʧʝʨʝʚʠʱʠʣʠ ʦʙʩʷʛʠ ʽʥʚʝʩʪʠʮʽʡ ʚ 

ʪʨʘʜʠʮʽʡʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʤʘʡʞʝ ʚʜʚʽʯʽ. ɺ ʩʚʽʪʽ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʧʦʪʫʞʥʦʩʪʝʡ 

ɺɼɽ ʟ 127,5 ɻɺʪ ʫ 2015 ʨ. ʜʦ 138,5 ɻɺʪ ʚ 2016 ʨ., ʚ ʪʦʡ ʯʘʩ ʷʢ ʽʥʚʝʩʪʠʮʽʾ ʟʤʝʥʰʠʣʠʩʴ ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ ʧʝʨʽʦʜ 

ʥʘ 23%. ʎʝ ʙʫʣʦ ʧʦʚ'ʷʟʘʥʦ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʩʫʪʪʻʚʠʤ ʟʤʝʥʰʝʥʥʷʤ ʚʘʨʪʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ. ʋ 

2016 ʨ. ʙʫʣʦ ʜʦʜʘʥʦ 70 ɻɺʪ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ (ʫ 2015 ʨ. - 56 ɻɺʪ) ʪʘ 56 ɻɺʪ - ʚʽʪʨʦʚʦʾ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʦʛʦ ʟʚʽʪʫ Bloomberg New Energy Finance, ʜʦ 2030 ʨ. ʜʦʣʷ ʇɼɽ ʩʢʣʘʜʝ ʙʽʣʴʰʝ 60% ʫ 5599 

ɻɺʪ ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʪʘ 65% - ʫ $ 7,7 ʪʨʣʥ ʽʥʚʝʩʪʠʮʽʡ, ʪʦʜʽ ʷʢ ʟʘʛʘʣʴʥʘ ʜʦʣʷ ʚʠʜʦʙʫʪʦʛʦ ʧʘʣʠʚʘ, 

ʟʦʢʨʝʤʘ ʚʫʛʽʣʣʷ ʪʘ ʛʘʟʫ, ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʥʠʟʠʪʴʩʷ ʜʦ 46% ʟ ʩʴʦʛʦʜʥʽʰʥʽʭ 64%. 

ʇʦʪʫʞʥʦʩʪʽ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʣʝʚʦʚʫ ʯʘʩʪʢʫ ʥʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʩʝʨʝʜ 

"ʟʝʣʝʥʠʭ" ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʩʦʥʷʯʥʘ  ̔ ʚʽʪʨʦʚʘ ʝʥʝʨʛʝʪʠʢʘ ʟʙʽʣʴʰʘʪʴ ʟʘʛʘʣʴʥʫ ʯʘʩʪʢʫ ʩʚʽʪʦʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʜʦ 16% ʟ 3% ʜʦ 2030 ʨ.

ɽʢʩʧʝʨʪʠ Bloombergʧʨʦʛʥʦʟʫʶʪʴ ʧʦʜʚʦʻʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʦʚʠʭ ʣʽʪʽʡ-ʽʦʥʥʠʭ ʙʘʪʘʨʝʡ ʟ 700 ʄɺʪ ʚ 2016 ʨ. 

ʜʦ 1,5 ɻɺʪ ʜʦ ʢʽʥʮʷ 2017 ʨ. ʊʘʢʦʞ ʥʘ ʚʝʨʰʠʥʽ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʚ ʷʢʽ ʚ 2016 

ʨ. ʙʫʣʠ ʽʥʚʝʩʪʦʚʘʥʽ ʨʝʢʦʨʜʥʽ $ 14,4 ʤʣʨʜ, ʱʦ ʟ $ 8,8 ʤʣʨʜ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ 2015 ʨ. ɸʥʘʣʽʪʠʢʠ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʽʥʚʝʩʪʠʮʽʾ ʚ ʮ  ʁʩʬʝʨʫ ʤʦʞʫʪʴ ʜʦʩʷʛʪʠ $ 19 ʤʣʨʜ ʚ 2017 ʨ.

ɿʛʽʜʥʦ ʇʘʨʠʟʴʢʽʡ ʢʣʽʤʘʪʠʯʥʽʡ ʫʛʦʜʽ, ʨʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ ʜʦ 2020 ʨ. ʙʫʜʫʪʴ ʱʦʨʽʯʥʦ ʤʦʙʽʣʽʟʦʚʫʚʘʪʠ ʙʣʠʟʴʢʦ 

100 ʤʣʨʜ "ʢʣʽʤʘʪʠʯʥʠʭ" ʢʦʰʪʽʚ.
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ʇʆʊɽʅʎɯɸʃ ʉʆʅʗʏʅʆɻʆ 

ɺʀʇʈʆʄɯʅʖɺɸʅʅʗ
Åɼʞʝʨʝʣʦ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ - ʉʦʥʮʝ, ʤʘʻ ʧʨʠʙʣʠʟʥʠʡ ʨʘʜʽʫʩ 695 300 ʢʤ  ̔ ʤʘʩʫ ʙʣʠʟʴʢʦ 2ẗ1030 ʢʛ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ ʉʦʥʮʷ - 5900 0ʉ, ʫʩʝʨʝʜʠʥʽ ʉʦʥʮʷ - ʙʣʠʟʴʢʦ 40 ʤʣʥ. 0ʉ ʉʦʥʮʝ ʚʠʧʨʦʤʽʥʶʻ ʚ ʢʦʞʝʥ 

ʤʦʤʝʥʪ ʯʘʩʫ ʚ ʢʦʩʤʦʩ ʙʣʠʟʴʢʦ 4ẗ1023 ʢɺʪ, ʟ ʷʢʠʭ ʥʘ ɿʝʤʣʶ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 0,25ẗ10-9 ʚʩʴʦʛʦ ʦʙʩʷʛʫ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʉʦʥʮʷ. ʇʦʪʫʞʥʽʩʪʴ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʩʪʘʥʦʚʠʪʴ 1,75Ā1017 ɺʪ, ʱʦ 

ʝʢʚʽʚʘʣʝʥʪʥʦ 5,4Ā1024 ɼʞ ʝʥʝʨʛʽʾ ʥʘ ʨʽʢ. ʎʝ ʚ 10 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʟʘʛʘʣʴʥʦ-ʩʚʽʪʦʚʽ ʟʘʧʘʩʠ ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ, 

ʷʢʽ ʦʮʽʥʶʶʪʴʩʷ ʚ 6,9Ā1023 ɼʞ, ʘʙʦ ʚ 1000 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʧʨʦʛʥʦʟʦʚʘʥʝ ʜʦ ʢʽʥʮʷ ʩʪʦʨʽʯʯʷ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʝ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʱʦ ʜʦʨʽʚʥʶʻ 15,3Ā1020 ɼʞ. ʗʢʱʦ ʧʨʠʡʥʷʪʠ, ʱʦ ʧʦʪʫʞʥʽʩʪʴ ʚʩʽʭ ʚʠʜʽʚ ʝʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʥʘ 

ɿʝʤʣʽ ʩʢʣʘʜʘʻ ʩʴʦʛʦʜʥʽ ʙʣʠʟʴʢʦ 13 ʊɺʪ  ʘʙʦ 13ẗ1012 ɺʪ, ʪʦ ʧʦʪʫʞʥʽʩʪʴ ʉɺ ʧʝʨʝʚʠʱʫʻ ʩʫʯʘʩʥʽ ʧʦʪʨʝʙʠ ʣʶʜʩʪʚʘ 

ʚ ʩʦʪʥʽ ʪʠʩʷʯ ʨʘʟʽʚ. ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʽʪʴ 0,1% ʩʫʤʘʨʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ 

ʜʦʟʚʦʣʠʪʴ ʮʽʣʢʦʤ ʟʘʜʦʚʦʣʴʥʠʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ ʣʶʜʩʪʚʘ ʜʦ ʢʽʥʮʷ XXI ʩʪʦʣʽʪʪ.̫ ʇʦʪʝʥʮʽʘʣ ʩʦʥʷʯʥʦʾ 

ʝʥʝʨʛʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ɿʝʤʣʶ ʚ 5000 ʨʘʟʽʚ ʙʽʣʴʰʝ ʧʦʪʝʥʮʽʘʣʫ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʽʾ,  ̔ ʚ 1500 ʨʘʟʽʚ ʙʽʣʴʰʝ 

ʧʦʪʝʥʮʽʘʣʫ ʛʽʜʨʦʝʥʝʨʛʽʾ. ʇʨʠ ʮʴʦʤʫ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʝʢʦʣʦʛʽʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ 1,5% ʚʩʽʻʾ ʧʘʜʘʶʯʦʾ ʥʘ ɿʝʤʣʶ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ. 
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ɻʈɸʌɯʂ ʈɯɺʅʗʅʅʗ ʏɸʉʋ
Åɿʝʤʣʷ ʨʫʭʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʉʦʥʮʷ ʟʘ ʝʣʽʧʪʠʯʥʦʶ ʦʨʙʽʪʦʶ ʟ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ. ʇʨʠ ʮʴʦʤʫ ʾʾ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʧʦʩʪʽʡʥʦ 

ʥʘʭʠʣʝʥʘ ʜʦ ʧʣʦʱʠʥʠ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʉʦʥʮʷ ʥʘ 660 33'-660 55'. ɺʽʜʩʪʘʥʴ ʚʽʜ ɿʝʤʣʽ ʜʦ ʉʦʥʮʷ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜ 147 ʜʦ 152 ʤʣʥ. ʢʤ (ʚ ʩʝʨʝʜʥʴʦʤʫ - 149, 6 ʤʣʥ. ʢʤ). ʇʨʠ ʮʴʦʤʫ ʢʦʣʠ ɿʝʤʣʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʜʽʣʷʥʮʽ 

ʝʣʽʧʩʘ, ʨʦʟʪʘʰʦʚʘʥʦʤʫ ʙʣʠʞʯʝ ʜʦ ʉʦʥʮʷ, ʪʦ ʚʦʥʘ ʨʫʭʘʻʪʴʩʷ ʰʚʠʜʰʝ (ʙʣʠʟʴʢʦ 30,3 ʢʤ/ʩ). ʋ ʧʨʦʪʠʣʝʞʥʦʤʫ 

ʚʠʧʘʜʢʫ - ʧʦʚʽʣʴʥʽʰʝ (ʙʣʠʟʴʢʦ 29,3 ʢʤ/ʩ). ʏʝʨʝʟ ʮʝ ʪʨʠʚʘʣʽʩʪʴ ʽʩʪʠʥʥʦʾ ʩʦʥʷʯʥʦʾ ʜʦʙʠ ʥʘ ɿʝʤʣʽ ʧʦʩʪʽʡʥʦ 

ʟʤʽʥʶʻʪʴʩʷ. ʅʘʡʜʦʚʰʠʡ ʜʝʥʴ ï 23 ʛʨʫʜʥʷ, ʢʦʣʠ ʚʽʥ, ʥʘʧʨʠʢʣʘʜ ʥʘ 51 ʩʝʢʫʥʜʫ ʜʦʚʰʠʡ, ʥʽʞ 16 ʚʝʨʝʩʥʷ, ʢʦʣʠ ʚʽʥ 

ʥʘʡʙʽʣʴʰ ʢʦʨʦʪʢʠʡ. ʇʨʠ ʮʴʦʤʫ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʽʩʪʠʥʥʦʶ ʩʦʥʷʯʥʦʶ ʜʦʙʦʶ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʽʞ ʜʚʦʤʘ 

ʚʝʨʭʥʽʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʮʝʥʪʨʫ ʩʦʥʷʯʥʦʛʦ ʜʠʩʢʘ ʚ ʜʚʽ ʩʫʤʽʞʥʽ ʟʝʤʥʽ ʜʦʙʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʷʢʙʠ ʥʘ ɿʝʤʣʽ 

ʚʨʘʭʦʚʫʚʘʣʠ ʟʘʟʥʘʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʫʭʫ ɿʝʤʣʽ ʚʽʜʥʦʩʥʦ ʉʦʥʮʷ, ʪʦ ʜʦʚʝʣʦʩʷ ʙ ʱʦʜʥʷ ʤʽʥʷʪʠ ʥʘʩʪʨʦʡʢʫ ʛʦʜʠʥʥʠʢʽʚ, 

ʷʢʽ ʧʦʚʠʥʥʽ ʡʪʠ ʪʦ ʧʦʚʽʣʴʥʽʰʝ, ʪʦ ʰʚʠʜʰʝ.
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ʊʦʤʫ ʥʘ ɿʝʤʣʽ ʩʴʦʛʦʜʥʽ ʚʚʝʜʝʥʝ ʧʦʥʷʪʪʷ ʪʘʢ ʟʚʘʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʩʦʥʷʯʥʦʾ ʜʦʙʠ, ʪʨʠʚʘʣʽʩʪʴ ʾʾ ʟʘʚʞʜʠ 

ʦʜʥʘʢʦʚʘ  ̔ʜʦʨʽʚʥʶʻ 24 ʛʦʜʠʥʘʤ. ʏʘʩ, ʚʠʤʽʨʷʥʠʡ ʟʘ 

ʪʘʢ ʟʚʘʥʠʤ ʩʝʨʝʜʥʽʤ ʉʦʥʮʝʤ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʝʨʝʜʥʽʤ 

ʩʦʥʷʯʥʠʤ ʯʘʩʦʤ, ʘ - ʟʘ ʽʩʪʠʥʥʠʤ ʉʦʥʮʝʤ - ʽʩʪʠʥʥʠʤ 

ʩʦʥʷʯʥʠʤ ʯʘʩʦʤ. ʈʽʟʥʠʮʷ ʤʽʞ ʥʠʤʠ ʥʘʟʠʚʘʻʪʴʩʷ 

ʨʽʚʥʷʥʥʷʤ ʯʘʩʫ. ɿʥʘʯʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʥʘ ʢʦʞʝʥ ʜʝʥʴ 

ʜʘʻʪʴʩʷ ʚ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʢʘʣʝʥʜʘʨʷʭ  ̔ ʱʦʨʽʯʥʠʢʘʭ. 

ʅʘʙʣʠʞʝʥʠʡ ʛʨʘʬʽʢ ʟʤʽʥʠ ʨʽʚʥʷʥʥʷ ʯʘʩʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʥʴʦʤʫ ʢʨʠʚʘ 

ʧʦʢʘʟʫʻ ʩʝʨʝʜʥʽʡ ʯʘʩ ʚ ʽʩʪʠʥʥʠʡ ʧʦʣʫʜʝʥʴ (ʤʘʢʩʠʤʫʤ 

ʚʠʩʦʪʠ ʮʝʥʪʨʘ ʉʦʥʮʷ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ).

ʈʠʩ. ɻʨʘʬʽʢ ʨʽʚʥʷʥʥʷ ʯʘʩʫ. ʂʨʠʚʘ ʧʦʢʘʟʫʻ ʩʝʨʝʜʥʽʡ ʯʘʩ ʚ 

ʽʩʪʠʥʥʠʡ ʧʦʣʫʜʝʥʴ
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ʉʇɽʂʊʈ ʉɺ
Åʉʦʥʷʯʥʠʡ ʩʧʝʢʪʨ - ʨʦʟʧʦʜʽʣ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʉʦʥʮʷ ʟʘ ʜʦʚʞʠʥʦʶ ʭʚʠʣʴ. 

Åʅʘ ʨʠʩ. 1. ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʧʝʢʪʨ ʉɺ ʟʘ ʤʝʞʘʤʠ ʘʪʤʦʩʬʝʨʠ (ʚ ʢʦʩʤʦʩʽ), ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ 1 ʤ2 ʧʨʠʡʤʘʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʶ. ʊʘʤ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʯʦʨʥʦʛʦ ʪʽʣʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 5900 ʂ, ʷʢʠʡ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʉɺ - eɚ(ɚ). ʇʣʦʱʘ ʚʩʽʻʾ ʬʽʛʫʨʠ ʧʽʜ ʛʨʘʬʽʢʦʤ 

eɚ(ɚ) ʥʘʟʠʚʘʻʪʴʩʷ ʩʦʥʷʯʥʦʾ ʩʪʘʣʦʶ e0 (ɺʪ/ʤ
2)  ̔ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

Å ʉʦʥʷʯʥʘ cʪʘʣʘ - ʩʫʤʘʨʥʠʡ ʧʦʪʽʢ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʯʝʨʝʟ ʦʜʠʥʠʯʥʫ ʧʣʦʱʘʜʢʫ, 

ʦʨʽʻʥʪʦʚʘʥʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʪʦʢʫ, ʥʘ ʚʽʜʩʪʘʥʽ ʦʜʥʽʻʾ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʦʜʠʥʠʮʽ ʚʽʜ ʉʦʥʮʷ ʧʦʟʘ ʟʝʤʥʦʾ ʘʪʤʦʩʬʝʨʠ.

Åɿʘ ʤʽʞʥʘʨʦʜʥʦʶ ʫʛʦʜʦʶ 1981 ʨ. ʚ ʷʢʦʩʪʽ e0  ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠʡʤʘʪʠ e0 = 1370 ɺʪ/ʤ2. (ʏʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʯʠʥʫ e0 =1353 ɺʪ/ʤ2).

Åɿ ʨʠʩ. ʚʠʜʥʦ, ʱʦ ʤʘʡʞʝ ʚʩʷ ʝʥʝʨʛʽʷ, ʱʦ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʉʦʥʮʝʤ, ʧʨʠʧʘʜʘʻ ʥʘ ʚʫʟʴʢʠʡ ʜʽʘʧʘʟʦʥ ʜʦʚʞʠʥ ʭʚʠʣʴ ʫ ʚʠʜʠʤʽʡ ʪʘ 

ʙʣʠʞʥʽʡ ɯʏ-ʦʙʣʘʩʪʽ (ʫ ʜʽʘʧʘʟʦʥ 0,24-4 ʤʢʤ ʧʦʧʘʜʘʻ 98% ʝʥʝʨʛʽʾ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ʇʦʛʣʠʥʘʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʘʪʤʦʩʬʝʨʦʶ 

ʦʙʫʤʦʚʣʝʥʦ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʠʩʫʪʥʽʩʪʶ ʚ ʥʽʡ ʚʦʜʥʶ, ʦʟʦʥʫ, ʢʠʩʥʶ  ̔ ʚʦʜʷʥʦʾ ʧʘʨʠ. ʆʟʦʥ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʧʦʛʣʠʥʘʻ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ ʯʘʩʪʠʥʽ ʩʧʝʢʪʨʘ ʜʦ 0,29 ʤʢʤ, ʉʘ - ʧʦʛʣʠʥʘʻ ʜʦ 0,35 ʤʢʤ  ̔ʥʝ ʧʦʛʣʠʥʘʻ ʚ ʽʥʰʽʡ ʯʘʩʪʠʥʽ 

ʩʧʝʢʪʨʫ, Na - ʧʦʙʣʠʟʫ 0,6 ʤʢʤ. ɺʦʜʷʥʘ ʧʘʨʘ  ̔ʉʆ2 ʚʠʢʣʠʢʘʶʪʴ ʧʦʷʚʫ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʧʦʣʦʩ  ʧʦʛʣʠʥʘʥʥʷ ʚ ʙʣʠʞʥʽʡ ɯʏ-ʦʙʣʘʩʪʽ. 

ɺ ʮʽʣʦʤʫ ʚ ʘʪʤʦʩʬʝʨʽ ʧʦʛʣʠʥʘʻʪʴʩʷ 15 - 20%  ʨʘʜʽʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʉʦʥʮʷ ʜʦ ɿʝʤʣʽ.
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ɿʄɯʅʀ ʉʆʅʗʏʅʆɰ ʉʊɸʃʆɰ
Åʈʝʘʣʴʥʦ ʩʦʥʷʯʥʘ ʩʪʘʣʘ ʥʝ  ̒ʥʝʟʤʽʥʥʦʶ ʚ ʯʘʩʽ ʚʝʣʠʯʠʥʦʶ. ɺʽʜʦʤʦ, ʱʦ ʥʘ ʾʾ ʚʝʣʠʯʠʥʫ ʚʧʣʠʚʘʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ 

ʬʘʢʪʦʨʠ: ʚʽʜʩʪʘʥʴ ʤʽʞ ɿʝʤʣʝʶ  ̔ʉʦʥʮʝʤ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʟ ʧʨʠʯʠʥʠ ʝʣʽʧʪʠʯʥʦʩʪʽ ʦʨʙʽʪʠ ɿʝʤʣʽ 

(ʨʽʯʥʘ ʚʘʨʽʘʮʽʷ 6,9% - ʚʽʜ 1,412 ʢɺʪ/ʤĮ ʥʘ ʧʦʯʘʪʢʫ ʩʽʯʥʷ ʜʦ 1,321 ʢɺʪ/ʤĮ ʥʘ ʧʦʯʘʪʢʫ ʣʠʧʥʷ)  ̔ʟʤʽʥʠ ʩʦʥʷʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ʎʝʡ ʚʧʣʠʚ ʟʫʤʦʚʣʝʥʠʡ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʤʽʥʦʶ ʧʦʪʦʢʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʠ ʟʤʽʥʽ ʯʠʩʣʘ  ̔ʩʫʤʘʨʥʦʾ ʧʣʦʱʽ 

ʩʦʥʷʯʥʠʭ ʧʣʷʤ, ʧʨʠ ʮʴʦʤʫ ʧʦʪʽʢ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʥʘʡʩʠʣʴʥʽʰʝ ʚ ʨʝʥʪʛʝʥʽʚʩʴʢʦʤʫ  ̔ ʨʘʜʽʦʜʽʘʧʘʟʦʥʽ. 

ʆʩʢʽʣʴʢʠ ʧʝʨʽʦʜ ʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʩʦʥʷʯʥʦʾ ʩʪʘʣʦʾ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʡ, ʪʦ ʾʾ ʟʤʽʥʘ ʧʨʦʪʷʛʦʤ 11-ʨʽʯʥʦʛʦ ʮʠʢʣʫ 

ʩʦʥʷʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʮʠʢʣʫ ʐʚʘʙʝ), ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ, ʥʝ ʧʝʨʝʚʠʱʫʻ ~10-3, ʯʘʩʪʢʘ ʤʽʥʣʠʚʦʩʪʽ ʚ ʦʧʪʠʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ, 

ʦʙʫʤʦʚʣʝʥʘ ʚʥʝʩʢʦʤ ʩʦʥʷʯʥʠʭ ʧʣʷʤ, ʦʮʽʥʶʻʪʴʩʷ ʫ ~10-4. ʆʮʽʥʢʠ ʚʘʨʽʘʮʽʡ ʩʦʥʷʯʥʦʾ ʩʪʘʣʦʾ ʧʨʦʪʷʛʦʤ ʙʽʣʴʰ ʪʨʠʚʘʣʠʭ 

ʩʦʥʷʯʥʠʭ ʮʠʢʣʽʚ (ʮʠʢʣʠ ʍʝʡʣʘ, ɻʣʷʡʩʙʝʨʛʘ ʪʘ ʽʥ.) ʥʘ ʦʩʥʦʚʽ ʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʽʜʩʫʪʥʽ. ʋ ʩʦʥʷʯʥʽʡ ʝʥʝʨʛʝʪʠʮʽ 

ʧʨʠʡʥʷʪʦ ʚʠʜʽʣʷʪʠ ʪʨʠ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʪʷ ʘʙʦ ʧʦʢʘʟʥʠʢʘ: ʧʦʪʽʢ ʘʙʦ ʝʥʝʨʛʽʷ ʉɺ ʟʘ ʟʘʜʘʥʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ; 

ʧʦʪʫʞʥʽʩʪʴ ʘʙʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʪʦʢʫ ʉɺ; ʪʨʠʚʘʣʽʩʪʴ Cɺ ʟʘ ʟʘʜʘʥʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ. 
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ɻʨʘʬʽʢ, ʧʦʙʫʜʦʚʘʥʠʡʥʘʦʩʥʦʚʽʜʘʥʠʭ9 ʩʫʧʫʪʥʠʢʽʚ

NASA, ʧʦʢʘʟʫʻʟʥʠʞʝʥʥʷTSI ʟ 1978 ʨ. ʇʦʤʽʪʥʦ

ʟʙʽʣʴʰʝʥʥʷʽʟʥʠʞʝʥʥʷʚʝʣʠʯʠʥʠʩʦʥʷʯʥʦʾʧʦʩʪʽʡʥʦʾ

ʧʦʚ'ʷʟʘʥʝʟʮʠʢʣʘʤʠʘʢʪʠʚʥʦʩʪʽʉʦʥʮʷ

ʉʦʥʷʯʥʘ ʘʢʪʠʚʥʽʩʪʴ (ʢʽʣʴʢʽʩʪʴ ʧʣʷʤ ʥʘ ʩʦʥʮʽ) ʟ 1900 ʨʦʢʫ

Ò ˻ ͨ͊ͤ͊ͫΌ͟ s . .˿



ʌɸʂʊʆʈʀ ʑʆ ɺʇʃʀɺɸʖʊʔ ʅɸ ʇʈʀʍɯɼ ʉɺ

Åʉʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʢʦʩʤʦʩʽ ʫ ʚʠʛʣʷʜʽ ʪʘʢ ʟʚʘʥʦʛʦ ʧʨʷʤʦʛʦ ʥʘʧʨʘʚʣʝʥʦʛʦ ʧʦʪʦʢʫ ʉɺ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʷʤʦʶ ʣʽʥʽʻʶ, ʱʦ ʟʚ'ʷʟʫʻ ʩʦʙʦʶ ʉʦʥʮʝ (ʜʞʝʨʝʣʦ ʉɺ)  ̔ʧʨʠʡʤʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ. ɿ ʧʨʠʯʠʥʠ 

ʥʘʷʚʥʦʩʪʽ ʘʪʤʦʩʬʝʨʠ  ̔ ʧʽʜʩʪʠʣʘʶʯʦʾ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʥʘ ʜʦʚʽʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʨʠʡʤʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ʉɺ 

ʥʘʜʭʦʜʠʪʴ ʫʞʝ ʫ ʚʠʛʣʷʜʽ ʪʨʴʦʭ ʧʦʪʦʢʽʚ ʝʥʝʨʛʽʾ (ʨʠʩ.1): ʧʨʷʤʘ Rʧʨ(t), ʜʠʬʫʟʥʘ ʘʙʦ ʨʦʟʩʽʷʥʘ Rʜ(t)  ̔ʚʽʜʙʠʪʘ Rʚʽʜ(t) 

ʚʽʜ ʧʦʚʝʨʭʥʽ ɿʝʤʣ ̔(ʜʠʚ. ʨʠʩ.), ʪʦʙʪʦ ʩʫʤʘʨʥʠʡ ʧʦʪʽʢ ʉɺ ʥʘ ʧʨʠʡʤʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ RɆ(t) ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʙʫʜʝ 

ʚ ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ t ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʪʘʢ:

Åʗʢʱʦ ʜʣʷ ʧʨʠʡʤʘʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʚ ʢʦʩʤʦʩʽ RɆ(t) ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʽʣʴʢʠ ʩʧʨʷʤʦʚʘʥʠʤ ʉɺ (ʪʦʙʪʦ Rʧʨ(t)), ʪʦ ʥʘ 

ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ RɆ(t) ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʨʠʡʤʘʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʚʽʜʥʦʩʥʦ ʉʦʥʮʷ. ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʩʢʘʟʘʥʦʛʦ ʥʘ ʨʠʩ. ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʦʚʽʣʴʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘʭʠʣʝʥʠʡ ʥʘ ʧʽʚʜʝʥʴ ʧʣʦʩʢʠʡ ʧʨʠʡʤʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʚ ʪʦʯʮʽ ɸ 

ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ űɸ
0, ʛʨʘʜ. ʧʽʚʥ. ʰʠʨʦʪʠ; ɣɸ

0, ʛʨʘʜ. - ʩʭʽʜʥʦʾ ʜʦʚʛʦʪʠ. ʆʩʥʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʨʠʩ.2: S - 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʘʜʢʘ ʥʘ ʟʝʤʣʽ ʫ ʪʦʯʮʽ ɸ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ (űɸ
0, ɣɸ

0), ʧʣʦʩʢʠʡ ʧʨʠʡʤʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ F, 

ʥʘʭʠʣʝʥʠʡ ʜʦ ʧʽʚʜʥʷ ʧʽʜ ʢʫʪʦʤ ɓ0, ɻʆ - ʣʽʥʽʷ ʧʝʨʝʪʠʥʫ ʧʣʦʱʠʥ F  ̔S; AD Sɴ  ̔ADṶOO; Aʉɴ F  ̔ACṶOO; AEṶF;

AB Sɴ; G - ʩʦʥʮʝ; Aʅɴ S  ̔ɸʅ  ̒ʧʨʦʝʢʮʽʻʶ AGʥʘ S.

Åʧʨʦʝʢʮʽʻʶ AGʥʘ S.
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R×(t) = Rʧʨ(t) + Rʜ(t) + Rʚʽʜ(t).

ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʉɺ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ: 1 - 

ʉʦʥʮʝ, 2 - ʧʦʚʝʨʭʥʷ ɿʝʤʣʽ, 3 ï ʧʨʠʡʤʘʣʴʥʠʡ 

ʤʘʡʜʘʥʯʠʢ, 4 - ʭʤʘʨʠ, ʘʝʨʦʟʦʣʽ, ʧʠʣ

ɻʝʦʤʝʪʨʽʷ ʧʨʠʡʤʘʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘ ʥʘ ɿʝʤʣʽ  ̔ʧʦʣʦʞʝʥʥʷ 

ʉʦʥʮʷ

Ò ˻ ͨ͊ͤ͊ͫΌ͟ s . .˿



ʌɸʂʊʆʈʀ ʑʆ ɺʇʃʀɺɸʖʊʔ ʅɸ ʇʈʀʍɯɼ ʉɺ

Åʅʘ ʧʽʜʩʪʘʚʽ ʩʢʘʟʘʥʦʛʦ ʚʠʱʝ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʜʦʩʠʪʴ ʪʦʯʥʦ ʧʨʠʭʽʜ ʉɺ ʥʘ ʢʦʨʜʦʥʽ ʘʪʤʦʩʬʝʨʠ ʚ ʢʦʩʤʦʩʽ 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʧʨʠʡʤʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ, ɦ ʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʜ ʪʦʯʢʦʶ ɸ(űɸ
0, ɣɸ

0) ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ

Åɺʠʜʥʦ, ʱʦ ʧʨʠʭʽʜ ʉɺ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʘʜʢʫ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t ʥʘ ɿʝʤʣʽ RɆʛ(t)  ̒ʩʢʣʘʜʥʦʶ ʬʫʥʢʮʽʻʶ 

ʜʝʢʽʣʴʢʦʭ ʟʤʽʥʥʠʭ, ʪʦʙʪʦ

ɿ ʷʢʦʾ: ŭ0, ű0, 0́ - ʫʤʦʚʥʦ ʚʚʘʞʘʶʪʴʩʷ ʦʩʥʦʚʥʠʤʠ, ɗz
0, Ŭ0, a0 - ʫʤʦʚʥʦ ʜʦʧʦʤʽʞʥʠʤʠ ʟʘ ʩʪʫʧʝʥʝʤ ʾʭ 

ʚʧʣʠʚʫ ʥʘ RɆʛ(t).

Åʆʩʥʦʚʥʽ ʟ ʥʠʭ ʮʝ:

1. ʐʠʨʦʪʘ ʤʽʩʮʝʚʦʩʪʽ ʚ ʪʦʯʮʽ ɸ. 

2. ʏʘʩʦʚʽ ʢʫʪʠ ʉʦʥʮʷ - w0(t)  ̔ʩʭʠʣʝʥʥʷ ʉʦʥʮʷ - ŭ0(t).
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ɺʧʣʠʚ űɸ
0 ʥʘ ʧʨʠʭʽʜ ʉɺ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡʧʨʠʡʤʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ 

ʥʘ ɿʝʤʣʽ

ɺʠʜʠʤʠʡ ʨʫʭ ʉʦʥʮʷ ʚ ʜʥʽ ʩʦʥʮʝʩʪʦʷʥʴ 

ʨ̔ʽʚʥʦʜʝʥʴ

ɼʦʚʞʠʥʘ ʰʣʷʭʫ ʩʦʥʷʯʥʦʛʦ 

ʧʨʦʤʝʥʶ ʚ ʘʪʤʦʩʬʝʨʽ ʧʨʠ ʨʽʟʥʽʡ 

ʚʠʩʦʪʽ ʉʦʥʮʷ  ̔ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʘʪʤʦʩʬʝʨʥʦʾ ʤʘʩʠ ɸʄ

Ò ˻ ͨ͊ͤ͊ͫΌ͟ s . .˿



ɸʊʄʆʉʌɽʈʅɸ ʄɸʉɸ
Åʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʉɺ ʯʝʨʝʟ ʟʝʤʥʫ ʘʪʤʦʩʬʝʨʫ ʦʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʨʠ ʧʨʦʮʝʩʠ. ɺʽʜʙʠʪʪʷ ʉɺ ʥʘʟʘʜ ʫ 

ʢʦʩʤʦʩ (ʙʣʠʟʴʢʦ 34%), ʷʢʝ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʉɺ ʚʽʜʙʠʚʘʻʪʴʩʷ 

ʭʤʘʨʘʤʠ  ̔ʩʘʤʦʶ ʘʪʤʦʩʬʝʨʦʶ ɿʝʤʣʽ. ʇʦʛʣʠʥʘʥʥʷ ʉɺ ʘʪʤʦʩʬʝʨʦʶ (ʙʣʠʟʴʢʦ 18%), ʢʦʣʠ ʝʥʝʨʛʽʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʧʝʨʝʭʦʜʠʪʴ ʚ ʪʝʧʣʦ (ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ),  ̔ʧʝʨʝʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʥʘʟʘʜ ʫ ʢʦʩʤʦʩ. ʇʨʦʭʦʜʞʝʥʥʷ ʉɺ ʥʘ ʧʦʚʝʨʭʥʶ 

ɿʝʤʣʽ (ʙʣʠʟʴʢʦ 47%); ~20% ʡʦʛʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ  ̔ʫ ʚʠʛʣʷʜʽ ɯʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʡʜʝ ʥʘʟʘʜ ʚ 

ʢʦʩʤʦʩ; ʪʽʣʴʢʠ 27% ʚʩʴʦʛʦ ʉɺ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʟʝʤʣʶ ʟ ʢʦʩʤʦʩʫ, ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʚ ʝʥʝʨʛʽʶ, ʷʢʘ ʡʜʝ ʥʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ  ̔ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ, ʥʘʛʨʽʚʘʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʫʪʚʦʨʝʥʥʷ ʚʽʪʨʽʚ, ʭʚʠʣʴ, ʪʝʯʽʡ  ʪʦʱʦ. 

Åʏʝʨʝʟ ʧʦʛʣʠʥʘʥʥʷ, ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʘʪʤʦʩʬʝʨʥʦʾ ʤʘʩʠ ɿʝʤʣʽ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʪʽʢ ʩʦʥʷʯʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʤʦʨʷ (ʥʘ ɽʢʚʘʪʦʨʽ) - 970 ɺʪ/ʤĮ. ʇʨʦʪʝ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʩʝʨʝʜʥʴʦʜʦʙʦʚʝ ʟʥʘʯʝʥʥʷ 

ʧʦʪʦʢʫ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʯʝʨʝʟ ʦʜʠʥʠʯʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʘʜʢʫ ʷʢ ʤʽʥʽʤʫʤ ʚ ʪʨʠ ʨʘʟʠ ʤʝʥʰʝ 

(ʯʝʨʝʟ ʟʤʽʥʫ ʜʥʷ  ̔ʥʦʯʽ  ̔ʟʤʽʥʫ ʢʫʪʘ ʩʦʥʮʷ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ). ɺʟʠʤʢʫ ʚ ʧʦʤʽʨʥʠʭ ʰʠʨʦʪʘʭ ʮʝ ʟʥʘʯʝʥʥʷ ʚ ʜʚʘ ʨʘʟʠ 

ʤʝʥʰʝ. 
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ʇʘʨʘʤʝʪʨʦʤ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʘʪʤʦʩʬʝʨʠ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ  ̔ʩʧʝʢʪʨʘʣʴʥʠʡ 

ʩʢʣʘʜ ʉɺ, ʱʦ ʜʦʭʦʜʠʪʴ ʜʦ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ,  ̒ʘʪʤʦʩʬʝʨʥʘ (ʘʙʦ ʧʦʚʽʪʨʷʥʘ) 

ʤʘʩʘ (AM).

ɸʪʤʦʩʬʝʨʥʘ ʤʘʩʘ - ʮʝ ʜʦʚʞʠʥʘ ʰʣʷʭʫ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʩʚʽʪʣʦ ʯʝʨʝʟ 

ʘʪʤʦʩʬʝʨʫ, ʚʽʜʥʝʩʝʥʘ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ ʤʦʞʣʠʚʦʛʦ ʰʣʷʭʫ (ʢʦʣʠ ʉʦʥʮʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʝʥʽʪʽ). ɸʪʤʦʩʬʝʨʥʘ ʤʘʩʘ ʧʦʢʘʟʫʻ ʥʘ ʩʢʽʣʴʢʠ ʟʤʝʥʰʠʣʘʩʷ 

ʩʧʝʢʪʨʘʣʴʥʘ ʛʫʩʪʠʥʘ ʧʦʪʦʢʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ 

ʘʪʤʦʩʬʝʨʫ  ̔ʧʦʛʣʠʥʘʥʥʷ ʧʦʚʽʪʨʷʤ  ̔ʧʠʣʦʤ. ɸʪʤʦʩʬʝʨʥʘ ʤʘʩʘ ʚʠʟʥʘʯʘʻʪʴʩʷ, 

ʷʢ

ʜʝ ɗ- ʮʝ ʢʫʪ, ʱʦ ʚʽʜʣʽʯʫʻʪʴʩʷ ʚʽʜ ʚʝʨʪʠʢʘʣʽ (ʟʝʥʽʪʥʠʡ ʢʫʪ). ʂʦʣʠ ʉʦʥʮʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʷʤʦ ʥʘʜ ʛʦʣʦʚʦʶ, ɗ= 90  ̔ʘʪʤʦʩʬʝʨʥʘ ʤʘʩʘ ʜʦʨʽʚʥʶʻ 1.

ʇʨʠ ʥʫʣʴʦʚʽʡ ʧʦʚʽʪʨʷʥʽʡ ʤʘʩʽ AM0 ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʜʦʨʽʚʥʶʻ 1353 (1361) ɺʪ/ʤ2 
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ʈʆɿʈɸʍʋʅʆʂ ɸʊʄʆʉʌɽʈʅʆɰ ʄɸʉʀ
Åɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʾ ʤʘʩʠ ʽʩʥʫʻ ʧʨʦʩʪʠʡ ʤʝʪʦʜ, ʚ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʚʞʠʥʘ ʪʽʥʽ, 

ʱʦ ʚʽʜʢʠʜʘʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦʶ ʞʝʨʜʠʥʦʶ. ɸʪʤʦʩʬʝʨʥʘ ʤʘʩʘ ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʛʽʧʦʪʝʥʫʟʠ, 

ʨʦʟʜʽʣʝʥʽʡ ʥʘ ʜʦʚʞʠʥʫ ʞʝʨʜʠʥʠ  ̔ʟʘ ʪʝʦʨʝʤʦʶ ʇʽʬʘʛʦʨʘ ʜʦʨʽʚʥʶʻ:

Åʋ ʮʴʦʤʫ ʟʘʚʜʘʥʥʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʘʪʤʦʩʬʝʨʘ - ʮʝ ʧʣʦʩʢʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʰʘʨ. ɸʣʝ ʥʘʩʧʨʘʚʜʽ ʮʝ ʥʝ 

ʪʘʢ. ʂʨʠʚʠʥʘ ʘʪʤʦʩʬʝʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ, ʢʦʣʠ ʉʦʥʮʝ ʙʣʠʟʴʢʦ ʜʦ ʛʦʨʠʟʦʥʪʫ, ʘʪʤʦʩʬʝʨʥʘ ʤʘʩʘ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʜʦʚʞʠʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʰʣʷʭʫ. ʅʘ ʩʭʦʜʽ ʢʫʪ ʉʦʥʮʷ, ʱʦ ʚʽʜʣʽʯʫʻʪʴʩʷ ʚʽʜ ʚʝʨʪʠʢʘʣʽ, 

ʜʦʨʽʚʥʶʻ 900  ̔ ʘʪʤʦʩʬʝʨʥʘ ʤʘʩʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʽʚʥʦʶ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʦʯʝʚʠʜʥʦ, ʱʦ ʜʦʚʞʠʥʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ h ʣʷʭʫ ʢʽʥʮʝʚʘ. 

Åʅʘʩʪʫʧʥʝ ʨʽʚʥʷʥʥʷ ʚʨʘʭʦʚʫʻ ʢʨʠʚʠʥʫ ʢʫʣʷʩʪʦʾ ɿʝʤʣʽ:

70
http://pvcdrom.pveducation.org/RU/SUNLIGHT/AIRMASS.HTM Ò ˻ ͨ͊ͤ͊ͫΌ͟ s . .˿



ʉʊɸʅɼɸʈʊʅʀʁ ʉʆʅʗʏʅʀʁ ʉʇɽʂʊʈ

Åɽʬʝʢʪʠʚʥʽʩʪʴ ʉɽ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʜʘʶʯʦʛʦ ʩʚʽʪʣʘ, ʪʘʢ  ̔ʚʽʜ ʡʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʩʢʣʘʜʫ. ʑʦʙ ʧʦʣʝʛʰʠʪʠ ʧʦʨʽʚʥʷʥʥʷ ʉɽ, ʟʨʦʙʣʝʥʠʭ ʫ ʨʽʟʥʠʭ ʤʽʩʮʷʭ  ̔ ʚ ʨʽʟʥʠʡ ʯʘʩ, ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ 

ʩʪʘʥʜʘʨʪʥʠʡ ʩʧʝʢʪʨ  ̔ʧʦʚʝʨʭʥʝʚʘ ʛʫʩʪʠʥʘ ʧʦʪʦʢʫ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ ʫʤʦʚ ʥʘ ʧʦʚʝʨʭʥʽ 

ɿʝʤʣʽ  ̔ʥʘ ʢʦʨʜʦʥʽ ʘʪʤʦʩʬʝʨʠ ɿʝʤʣʽ. ʉʪʘʥʜʘʨʪʥʠʡ ʩʧʝʢʪʨ ʧʦʟʘ ʟʝʤʥʦʾ ʘʪʤʦʩʬʝʨʠ ʥʘʟʠʚʘʻʪʴʩʷ ɸʄ0, 

ʙʦ ʩʚʽʪʣʦ ʥʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ. ɿʘʟʚʠʯʘʡ ʮʝʡ ʩʧʝʢʪʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʉɽ ʜʣʷ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ.

Åʉʪʘʥʜʘʨʪʥʠʡ ʩʧʝʢʪʨ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʥʘʟʠʚʘʻʪʴʩʷ ɸʄ1.5G (G, global, ʦʟʥʘʯʘʻ ʟʘʛʘʣʴʥʠʡ,  ̔ʚʢʣʶʯʘʻ 

ʚ ʩʝʙʝ ʷʢ ʧʨʷʤʝ, ʪʘʢ  ̔ ʨʦʟʩʽʷʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ) ʘʙʦ ɸʄ1.5D (direct, ʱʦ ʚʢʣʶʯʘʻ ʪʽʣʴʢʠ ʧʨʷʤʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ɸʄ1.5D ʤʦʞʥʘ ʧʨʠʙʣʠʟʥʦ ʦʮʽʥʠʪʠ, ʷʢ 72% ʚʽʜ 

ɸʄ0 (18% - ʧʦʛʣʠʥʘʥʥʷ, 10% - ʨʦʟʩʽʶʚʘʥʥʷ). ɿʘʛʘʣʴʥʠʡ ʩʧʝʢʪʨ ʥʘ 10% ʙʽʣʴʰʠʡ, ʥʽʞ ʧʨʷʤʠʡ. 

ʈʦʟʨʘʭʫʚʘʚʰʠ ʛʫʩʪʠʥʫ ʧʦʪʦʢʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮ ̔ʜʘʥʽ, ʦʪʨʠʤʫʶʪʴ ʟʥʘʯʝʥʥʷ ʧʨʠʙʣʠʟʥʦ 

ʨʽʚʥʝ 970 ɺʪ/ʤ2 ʜʣʷ ɸʄ1.5G. ʆʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʥʘʯʝʥʥʷ, ʨʽʚʥʝ 103 ɺʪ/ʤ2, ʦʩʢʽʣʴʢʠ 

ʚʦʥʦ ʟʨʫʯʥʽʰʝ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ  ̔ʯʝʨʝʟ ʪʝ, ʱʦ ʧʘʜʘʶʯʦʤʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʶ ʧʨʠʪʘʤʘʥʥʽ ʥʝʚʝʣʠʢʽ ʟʤʽʥʠ. 

ʑʦʜʝʥʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʷʤʦʾ ʩʢʣʘʜʦʚʦʾ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʬʫʥʢʮʽʶ 

ʘʪʤʦʩʬʝʨʥʦʾ ʤʘʩʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʚʠʛʣʷʜ:

ʜʝ It - ʮʝ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʤʘʡʜʘʥʯʠʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʩʦʥʷʯʥʠʤ ʧʨʦʤʝʥʷʤ ʚ ʢɺʪ/ʤ2, ɸʄ - 

ʘʪʤʦʩʬʝʨʥʘ ʤʘʩʘ. 1,353 ʢɺʪ/ʤ2 - ʮʝ ʩʦʥʷʯʥʘ ʩʪʘʣʘ, ʘ 0,7 ʚʨʘʭʦʚʫʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʙʣʠʟʴʢʦ 70% ʩʦʥʷʯʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʨʠʭʦʜʠʪʴ ʥʘ ʤʝʞʫ ʘʪʤʦʩʬʝʨʠ, ʜʦʩʷʛʘʻ ʟʝʤʣʽ. ʇʦʢʘʟʥʠʢ 0,678 - ʝʤʧʽʨʠʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ, ɦ ʦ ʚʨʘʭʦʚʫʻ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ h ʘʨʽʚ.

Åɼʠʬʫʟʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘʚʽʪʴ ʧʨʠ ʷʩʥʦʤʫ ʥʝʙʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 10% ʧʨʷʤʦʛʦ. ʊʦʤʫ ʚ ʷʩʥʠʡ ʜʝʥʴ 

ʟʘʛʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʘʜʘʻ ʥʘ ʤʦʜʫʣʴ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʦʥʷʯʥʠʤ 

ʧʨʦʤʝʥʷʤ, ʜʦʨʽʚʥʶʻ:
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ω ʇʦʪʽʢ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʱʦ ʧʘʜʘʻ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʽʜ ʦʧʪʠʤʘʣʴʥʠʤ ʢʫʪʦʤ 

ʬʦʪʦʝʣʝʤʝʥʪ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʠʨʦʪʠ ʤʽʩʮʝʚʦʩʪʽ, 

ʩʝʟʦʥʫ, ʢʣʽʤʘʪʫ  ̔ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ ʜʚʘ ʨʘʟʠ ʜʣʷ 

ʟʘʩʝʣʝʥʦʾ ʯʘʩʪʠʥʠ ʩʫʰʽ (ʜʦ ʪʨʴʦʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʫʩʪʝʣʽ ʉʘʭʘʨʠ). ɸʪʤʦʩʬʝʨʥʽ ʷʚʠʱʘ (ʭʤʘʨʠ, ʪʫʤʘʥ, 

ʧʠʣ  ̔ʽʥ.) ʥʝ ʪʽʣʴʢʠ ʟʤʽʥʶʶʪʴ ʩʧʝʢʪʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʘʜʘʶʯʦʛʦ ʥʘ ʧʦʚʝʨʭʥʶ ɿʝʤʣʽ ʉɺ, ʘʣʝ  ̔ ʟʤʽʥʶʶʪʴ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʨʷʤʠʤ  ̔ ʨʦʟʩʽʷʥʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʱʦ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʂʂɼ ʜʝʷʢʠʭ 

ʪʠʧʽʚ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʥʘʧʨʠʢʣʘʜ, ʟ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʘʙʦ ʥʘ ʝʣʝʤʝʥʪʘʭ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʧʝʨʝʪʚʦʨʝʥʥʷ.

Å ʅʘʡʙʽʣʴʰʫ ʜʦʟʫ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʱʦʨʽʯʥʦ 

ʦʪʨʠʤʫʻ:

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ɸʬʨʠʢʘ, ʜʝʷʢʽ ʮʝʥʪʨʘʣʴʥʽ  ̔ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʽ ʦʙʣʘʩʪʽ ʢʦʥʪʠʥʝʥʪʫ;

ʩʭʽʜʥʝ ʫʟʙʝʨʝʞʞʷ ɸʬʨʠʢʠ;

ɸʨʘʚʽʡʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ;

ʧʽʚʜʝʥʥʽ ʩʫʙʝʢʚʘʪʦʨʽʘʣʴʥʽ ʜʽʣʷʥʢʠ ɸʪʣʘʥʪʠʯʥʦʛʦ  ̔

ʊʠʭʦʛʦ ʦʢʝʘʥʽʚ;

ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ɸʚʩʪʨʘʣʽʾ, ʜʝʷʢʽ ʦʩʪʨʦʚʠ ɯʥʜʦʥʝʟʽʾ;

ʟʘʭʽʜʥʝ ʫʟʙʝʨʝʞʞʷ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ.
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ʆʉʆɹʃʀɺʆʉʊɯ ɻɽʃɯʆɽʅɽʈɻɽʊʀʂʀ
ʉʦʥʷʯʥʘ ʝʥʝʨʛʝʪʠʢʘ ʘʙʦ ʛʝʣʽʦʝʥʝʨʛʝʪʠʢʘ (ʚʽʜ ʛʝʣʽʦʩ - ʩʦʥʮʝ)- ʛʘʣʫʟʴ ʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʚʠʚʯʘʻ  ̔ ʟʘʩʪʦʩʦʚʫʻ ʤʝʪʦʜʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʽʾ ʩʦʥʷʯʥʦʛʦ ʧʨʦʤʽʥʥʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ̔  ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ. 

ɻʝʣʽʦʝʥʝʨʛʝʪʠʢʘ - ʮʝ ʛʘʣʫʟʴ ʥʘʫʢʠ  ̔ʪʝʭʥʽʢʠ,ʱʦ ʨʦʟʨʦʙʣʷʻ ʥʘʫʢʦʚʽ ʦʩʥʦʚʠ, ʤʝʪʦʜʠ  ̔ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʽʾ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ɿʝʤʣʽ  ̔ʚ ʢʦʩʤʦʩʽ ʜʣʦ̫ʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ, ʪʝʧʣʦʚʦʾ ʘʙʦ ʽʥʰʠʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ.

ʉʦʥʷʯʥʘ ʝʥʝʨʛʽʷ ʜʦʩʠʪʴ ʫʥʽʚʝʨʩʘʣʴʥʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʝʡ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʠʥʦʶ ʜʣʷ ʩʚʦʾʭ ʧʦʪʨʝʙ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʥʦʩʥʦ ʣʝʛʢʦ ʧʝʨʝʪʚʦʨʝʥʘ ʚ ʪʝʧʣʦʚʫ, ʤʝʭʘʥʽʯʥʫ  ̔ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʭʽʤʽʯʥʠʭ  ̔ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ. ʉʦʥʷʯʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʫʩʪʘʥʦʚʢʠ (ʉɽʋ) ʧʨʘʮʶʶʪʴ ʚ ʩʠʩʪʝʤʘʭ ʦʧʘʣʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʞʠʪʣʦʚʠʭ, ʛʨʦʤʘʜʩʴʢʠʭ 

ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʝʣʴ, ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʨʠ ʙʫʜʴ-ʷʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʚʽʜ ʜʫʞʝ ʥʠʟʴʢʠʭ ʜʦ 

ʫʣʴʪʨʘʚʠʩʦʢʠʭ). ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝʪʚʦʨʝʥʥʷ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʟʘ ʩʚʦʻʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʢʣʘʜʥʽʩʪʶ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʨʽʟʥʠʤʠ. ɸ ʩʘʤʽ ʉɽʋ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘ ʩʚʦʾʤʠ ʛʘʙʘʨʠʪʘʤʠ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ: ʚʽʜ 

ʤʽʢʨʦʤʽʥʽʘʪʶʨʥʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʤʽʢʨʦʢʘʣʴʢʫʣʷʪʦʨʽʚ  ̔ ʨʫʯʥʠʭ ʛʦʜʠʥʥʠʢʽʚ ʜʦ ʚʝʣʠʯʝʟʥʠʭ ʪʝʭʥʽʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʙʘʰʪʦʚʠʭ ʩʠʩʪʝʤ  ʚʠʩʦʪʦʶ 100 ʤ  ̔ʚʘʛʦʶ ʚ ʩʦʪʥʽ ʪʦʥ.

Åʉɽʋ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʚʠʜʦʤ ʝʥʝʨʛʽʾ ʚ ʷʢʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʩʦʥʷʯʥʘ (ʚ ʪʝʧʣʦʚʫ, ʤʝʭʘʥʽʯʥʫ, ʭʽʤʽʯʥʫ ʘʙʦ ʝʣʝʢʪʨʠʯʥʫ 

ʝʥʝʨʛʽʶ).

Å ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʉɽʋ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʮʽ ʪʘ ʪʝʧʣʦʝʥʝʨʛʝʪʠʮʽ ʚʦʥʠ ʤʦʞʫʪʴ ʜʽʣʠʪʠʩʷ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ, ʟʘ ʪʠʤ ʜʝ 

ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ: 

ʉɽʋ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʫ ʚʝʣʠʢʽʡ ʆɽʉ ʘʙʦ ʧʨʦʩʪʦ ɽʉ; 

ʉɽʋ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞʘʭ; 

ʉɽʋ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʥʦʤʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʟ ʨʽʟʥʦʶ ʢʘʪʝʛʦʨʽʻʶ ʟʘ ʥʘʜʽʡʥʽʩʪʶ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ. 

Åɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʴʦʛʦ ʩʫʪʪʻʚʦ ʟʤʽʥʶʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʣʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʪʘ ʜʦ ʩʘʤʦʾ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʉɽʋ ʘʙʦ ʉɽʉ. ʂʨʽʤ ʪʦʛʦ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʘʪʝʛʦʨʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʉɽʋ ʤʦʞʫʪʴ ʟ'ʷʚʠʪʠʩʷ ʜʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʧʨʦ ʦʙʦʚ'ʷʟʢʦʚʝ ʧʦʻʜʥʘʥʥʷ ʉɽʋ ʟ ʩʠʩʪʝʤʦʶ ʘʢʫʤʫʣʷʮʽʾ ʝʥʝʨʛʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʨʦʙʦʪʠ ʉɽʋ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ  ̔ʧʽʜʚʠʱʝʥʦʾ ʢʘʪʝʛʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ, ʱʦ 

ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʜʦʙʦʚʦʛʦ, ʘ ʡ, ʽʥʦʜʽ, ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʮʠʢʣʫ ʘʢʫʤʫʣʷʮʽʾ ʝʥʝʨʛʽʾ. ʋ ʩʠʩʪʝʤʥʠʭ ʞ ʚʝʣʠʢʠʭ ʉɽʉ 

ʧʦʜʽʙʥʽ ʚʠʤʦʛʠ ʟʘʟʚʠʯʘʡ ʚʽʜʩʫʪʥʽ, ʷʢʱʦ ʧʨʠ ʮʴʦʤʫ ʥʝ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʉɽ ʚ ʧʝʨʽʦʜʠ ʚʽʜʩʫʪʥʦʩʪʽ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʟʚ'ʷʟʢʫ ʟ ʝʥʝʨʛʦʩʠʩʪʝʤʦʶ. ʊʫʪ, ʢʨʽʤ ʟʚʠʯʘʡʥʠʭ ʩʠʩʪʝʤ ʘʢʫʤʫʣʷʮʽʾ 

ʝʥʝʨʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ  ̔ʪʨʘʜʠʮʽʡʥʽ ʝʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʥʘ ʦʨʛʘʥʽʯʥʦʤʫ ʧʘʣʠʚʽ.
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ʂʃɸʉʀʌɯʂɸʎɯʗ ʉɽʋ
ɿʘ ʤʽʩʮʝʤ ʨʦʟʤʽʱʝʥʥʷ: ʥʘʟʝʤʥʽ ʪʘ ʢʦʩʤʽʯʥʽ. 

ʉʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʉɽʋ ʫ ʥʠʭ ʙʫʜʫʪʴ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʽ: 

ʚ ʢʦʩʤʦʩʽ ʧʦʪʨʽʙʝʥ ʟʘʭʠʩʪ ʚʽʜ ʞʦʨʩʪʢʦʛʦ ʢʦʩʤʽʯʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ɦ ʦ ʨʫʡʥʫʻ ʬʦʪʦʝʣʝʤʝʥʪʠ; ʥʘ ɿʝʤʣʽ 

ʧʦʪʨʽʙʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʉɽʋ, ʟʘʭʠʩʪ ʚʽʜ ʧʠʣʫ  ̔ʚʘʥʜʘʣʽʟʤʫ 

ʚ ʪʦʤʫ ʯʠʩʣʽ. ɼʣʷ ʢʦʩʤʽʯʥʠʭ ʉɽʋ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʙʝʟʧʦʚʽʪʨʷʥʦʤʫ

ʧʨʦʩʪʦʨʽ ʧʨʠ ʥʝʚʘʛʦʤʦʩʪʽ ʧʨʦʙʣʝʤʘ ʤʽʮʥʦʩʪʽ ʪʘ  ʤʝʪʘʣʦʻʤʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʉɽʋ ʩʪʘʻ ʤʝʥʰ ʟʥʘʯʫʱʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʛʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʟʝʤʥʠʭ ʉɽʋ. ʅʘʡʙʽʣʴʰ 
ʧʨʦʙʣʝʤʘʪʠʯʥʘ ʪʫʪ ʟʘʜʘʯʘ ʧʝʨʝʜʘʯʽ ʥʘʢʦʧʠʯʝʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ɿʝʤʣʶ ʙʝʟ ʥʘʥʝʩʝʥʥʷ ʧʦʤʽʪʥʦʾ ʰʢʦʜʠ 
ʣʶʜʠʥʽ  ̔ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʚ ʮʽʣʦʤʫ. ɿʦʢʨʝʤʘ, ʚʠʤʦʛʘ ʤʽʥʽʤʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʫʞʝ ʢʨʠʭʢʠʡ, 
ʘʣʝ ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʜʣʷ ʣʶʜʩʪʚʘ ʚ ʮʽʣʦʤʫ, ʦʟʦʥʦʚʠʡ ʟʘʭʠʩʥʠʡ ʰʘʨ ɿʝʤʣʽ. ɼʣʷ ʥʘʟʝʤʥʠʭ ʉɽʋ ʭʘʨʘʢʪʝʨʥʽ, 
ʦʯʝʚʠʜʥʦ, ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʽ ʪʝʭʥʽʯʥʽ ʧʨʦʙʣʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʚʨʘʭʫʚʘʥʥʷ ʜʦʙʦʚʦʾ  ̔ʩʝʟʦʥʥʦʾ ʮʠʢʣʽʯʥʦʩʪʽ 
ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʤʦʞʥʘ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ ʚ ʢʦʩʤʽʯʥʠʭ ʉɽʋ, ʚʠʚʝʜʝʥʠʭ ʥʘ 
ʩʧʝʮʽʘʣʴʥʽ ʛʝʦʮʝʥʪʨʠʯʥʽ ʦʨʙʽʪʠ. ɺʨʘʭʫʚʘʥʥʷ ʮʠʢʣʽʯʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʦʤʽʪʥʦʛʦ ʚʠʧʘʜʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ 
ʧʨʦʮʝʩʫ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʧʦʻʜʥʘʥʥʷ ʉɽʋ ʟ ʉɽ 
ʩʠʩʪʝʤʦʶ ʘʢʫʤʫʣʷʮʽʾ ʝʥʝʨʛʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʢʘʪʝʛʦʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉɽʋ.

ɿʘ ʩʪʘʮʽʦʥʘʨʥʽʩʪʶ: ʧʝʨʝʥʦʩʥʽ, ʧʝʨʝʩʫʚʥʽ ʪʘ ʩʪʘʮʽʦʥʘʨʥʽ ʉɽʋ. 

ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʷʢ ʟʘ ʤʘʩʦ-ʛʘʙʘʨʠʪʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʘʢ  ̔ ʟʘ ʩʢʣʘʜʥʽʩʪʶ 
ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘʜʽʡʥʦʩʪʽ. 

ɿʘ ʚʠʜʦʤ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʩʦʥʮʝ: ʽʟ ʧʦʩʪʽʡʥʦʶ (ʥʝʟʤʽʥʥʦʶ) ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ  ̔ʟ ʩʠʩʪʝʤʦʶ 
ʩʪʝʞʝʥʥʷ ʟʘ ʉʦʥʮʝʤ (ʪʨʝʢʝʨʥʽ ʩʠʩʪʝʤʠ) ʟ ʤʝʪʦʶ ʤʘʢʩʠʤʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʩʪʽ.

 ɼʦ ʧʦʩʪʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʉʦʥʮʝ ʉɽʋ ʚʽʜʥʦʩʷʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʝʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ʧʦʙʫʪʦʚʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ, ʨʦʟʤʽʱʝʥʽ ʥʘ ʜʘʭʘʭ ʙʫʜʽʚʝʣʴ, ʥʘ ʟʝʤʣʽ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ-ʢʘʨʢʘʩʘʭ 
ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʉɽʋ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʧʽʚʜʝʥʴ ʧʽʜ ʧʦʩʪʽʡʥʠʤ ʢʫʪʦʤ ʜʦ ʛʦʨʠʟʦʥʪʫ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʜʣʷ 
ʥʝʚʝʣʠʢʠʭ ʧʨʦʩʪʠʭ ʉɽʋ ʤʦʞʣʠʚʘ ʟʤʽʥʘ ʢʫʪʘ ʥʘʭʠʣʫ ʜʦ ʛʦʨʠʟʦʥʪʫ ʚ ʢʦʞʥʦʤʫ ʤʽʩʷʮʽ ʨʦʢʫ, ʱʦ ʜʦʩʠʪʴ 
ʧʨʦʩʪʦ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ.
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ɺɯʊʈʆɽʅɽʈɻɽʊʀʏʅɯ ʋʉʊɸʅʆɺʂʀ
Åɿʘʧʘʩʠ ʝʥʝʨʛʽʾ ʚʽʪʨʫ ʙʽʣʴʰ ʥʽʞ ʚ ʩʪʦ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʟʘʧʘʩʠ ʛʽʜʨʦʝʥʝʨʛʽʾ 

ʚʩʽʭ ʨʽʯʦʢ ʧʣʘʥʝʪʠ. ɺʽʪʨʦʝʥʝʨʛʝʪʠʢʘ - ʛʘʣʫʟʴ ʝʥʝʨʛʝʪʠʢʠ, ʱʦ 

ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʽ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʚ 

ʘʪʤʦʩʬʝʨʽ ʚ ʝʣʝʢʪʨʠʯʥʫ, ʤʝʭʘʥʽʯʥʫ, ʪʝʧʣʦʚʫ ʘʙʦ ʚ ʙʫʜʴ-ʷʢʫ ʽʥʰʫ ʬʦʨʤʫ 

ʝʥʝʨʛʽʾ, ʟʨʫʯʥʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʊʘʢʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʪʘʢʠʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʷʢ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨ (ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ), ʚʽʪʨʷʢ (ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʤʝʭʘʥʽʯʥʫ 

ʝʥʝʨʛʽʶ), ʚʽʪʨʠʣʦ (ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʨʘʥʩʧʦʨʪʽ) ʪʘ ʽʥʰʠʤʠ. ɺʽʪʝʨ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ 

ʉʦʥʮʝʤ. ɺʽʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʚ ʉʐɸ  ̔ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʢʣʘʩʠʬʽʢʫʶʪʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʘʙʦ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʠʪʦʤʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʚʽʪʨʫ ʥʘ ʚʠʩʦʪʘʭ 10  ̔50 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ (ʪʘʙʣ. 2.1).

Åʇʨʠʥʮʠʧ ʜʽʾ ʚʩʽʭ ʚʽʪʨʦʫʩʪʘʥʦʚʦʢ ʦʜʠʥ: ʧʽʜ ʥʘʪʠʩʢʦʤ ʚʽʪʨʫ ʦʙʝʨʪʘʻʪʴʩʷ 

ʚʽʪʨʦʢʦʣʝʩʦ ʟ ʣʦʧʘʪʷʤʠ, ʧʝʨʝʜʘʶʯʠ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʝʨʝʜʘʯ 

ʚʘʣʫ ʛʝʥʝʨʘʪʦʨʘ, ʷʢʠʡ ʚʠʨʦʙʣʷʻ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. ʈʝʘʣʴʥʠʡ ʂʂɼ ʢʨʘʱʠʭ 

ʚʽʪʨʦʚʠʭ ʢʦʣʽʩ ʜʦʩʷʛʘʻ 45% ʫ ʨʘʟʽ ʩʪʽʡʢʦʾ ʨʦʙʦʪʠ ʧʨʠ ʦʧʪʠʤʘʣʴʥʽʡ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ.
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ʂʣʘʩ ɺʠʩʦʪʘ 10 ʤ ɺʠʩʦʪʘ 50 ʤ

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʤ/ʩʇʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ, ɺʪ/ʤ2 ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʤ/ʩʇʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ, ɺʪ/ʤ2

1 0ï4,4 0ï100 0ï5,6 0ï200

2 4,4ï5,1 100ï150 5,6ï6,4 200ï300

3 5,1ï5,6 150ï200 6,4ï7,0 300ï400

4 5,6ï6,0 200ï250 7,0ï7,5 400ï500

5 6,0ï6,4 250ï300 7,5ï8,0 500ï600

6 6,4ï7,0 300ï400 8,0ï8,8 600ï800

7 7,0ï9,0 400ï1000 8,8ï11,9 800ï1200

ʊʘʙʣʠʮʷ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʚʠʩʦʪʘʭ 10 ʽ 50 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ

Ò ˻ ͨ͊ͤ͊ͫΌ͟ s . .˿

ʆʩʥʦʚʥʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨ, ʮʝ 

ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ 

ʚʽʪʨʫ (ʂɺɽɺ)



ʂʆʅʉʊʈʋʂʎɯɰ ɺɽʋ
Åɯʩʥʫʶʪʴ ʜʚʽ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ (ɺɽʋ): 

ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ̔  ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ.

Åʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ɺɽʋ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. ʆʩʥʦʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʫʩʪʘʥʦʚʢʠ  ̒ ʚʽʪʨʦʧʨʠʡʤʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ (ʣʦʧʘʪʽ), ʨʝʜʫʢʪʦʨ ʧʝʨʝʜʘʯʽ 

ʢʨʫʪʠʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʜʦ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʫ (ʪʨʘʥʩʤʽʩʽʷ), ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ  ̔ ʚʝʞʘ. 

ɺʽʪʨʦʧʨʠʡʤʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʨʘʟʦʤ ʟ ʨʝʜʫʢʪʦʨʦʤ ʫʪʚʦʨʶʶʪʴ ʚʽʪʨʦʜʚʠʛʫʥ. ɿʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʽʡ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʣʦʧʘʪʝʡ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ ʚʠʥʠʢʘʶʪʴ ʥʝʩʠʤʝʪʨʠʯʥʽ ʩʠʣʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ 

ʢʨʫʪʠʣʴʥʠʡ ʤʦʤʝʥʪ. ʆʩʢʽʣʴʢʠ ʚʽʪʝʨ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʩʠʣʫ  ̔ʥʘʧʨʷʤ, ʚʽʪʨʦʚʽ ʫʩʪʘʥʦʚʢʠ 

ʦʙʣʘʜʥʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʙʝʟʧʝʢʠ. ʎ ̔ʧʨʠʩʪʨʦʾ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʦʨʦʪʫ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʟʘ ʚʽʪʨʦʤ (ʚʽʥʜʨʦʟʘ), ʥʘʭʠʣʫ ʣʦʧʘʪʝʡ ʚʽʜʥʦʩʥʦ ʟʝʤʣʽ 

ʧʨʠ ʢʨʠʪʠʯʥʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʘʚʘʨʽʡʥʦʛʦ 

ʚʽʜʢʣʶʯʝʥʥʷ ʜʣʷ ʫʩʪʘʥʦʚʦʢ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʅʘʡʯʘʩʪʽʰʝ ʥʘ ɺɽʉ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʨʠʣʦʧʘʩʪʥʽ ʚʽʪʨʦʢʦʣʝʩʘ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʦʩʽ ʨʦʪʦʨʘ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ 

ʡʜʝ ʧʦ ʰʣʷʭʫ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʣʦʧʘʪʝʡ, ʧʦʣʽʧʰʝʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

 ̔ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʚʝʞ. ɼʝʷʢʽ ɺɽʋ ʬʫʥʢʮʽʦʥʫʶʪʴ ʟʽ ʟʤʽʥʥʦʶ ʰʚʠʜʢʽʩʪʶ ʘʙʦ 

ʚʟʘʛʘʣʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʜʫʢʪʦʨ  ̔ʧʨʘʮʶʶʪʴ ʟʘ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʧʨʠʚʦʜʫ. 

Åʇʝʨʝʚʘʛʠ:

Åɺʝʣʠʢʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ, ʮʝ ʜʦʟʚʦʣʷʻ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʟ ʛʝʥʝʨʘʪʦʨʦʤ, ʱʦ ʟʙʽʣʴʰʫʻ ʂʂɼ; 

ʧʨʦʩʪʦʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ; ʚʝʣʠʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʦʜʝʣʝʡ.

Åʅʝʜʦʣʽʢʠ:

Åɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʰʫʤʦʚʦʛʦ ʪʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʦ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʊʦʤʫ ʛʝʥʝʨʫʶʯʽ ʧʨʦʤʠʩʣʦʚʽ ʧʦʪʫʞʥʦʩʪʽ ʨʦʟʪʘʰʦʚʫʶʪʴ ʫ ʙʝʟʣʶʜʥʠʭ 

ʤʽʩʮʷʭ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʘʙʽʣʽʟʘʪʦʨ  ̔ ʧʨʠʩʪʨʦʾ ʥʘʚʝʜʝʥʥʷ ʥʘ ʧʦʪʽʢ ʚʽʪʨʫ; 

ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʜʦ ʢʽʣʴʢʦʩʪʽ ʣʦʧʘʪʝʡ, ʪʦʤʫ ʚ ʧʨʦʤʠʩʣʦʚʠʭ 

ʤʦʜʝʣʷʭ ʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʣʴʰʝ ʪʨʴʦʭ ʣʦʧʘʪʝʡ.
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ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ɺɽʋ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ: 1 - ʨʦʙʦʯʘ ʣʦʧʘʪʴ; 

2 - ʪʨʘʥʩʤʽʩʽʷ; 3 - ʚʽʥʜʨʦʟʘ; 4 - ʚʝʞʘ; 5 - ʚʘʣ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ; 

6 - ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ Ò ˻ ͨ͊ͤ͊ͫΌ͟ s . .˿



Åɺɽʋ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʘʤʠ 

ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʚʽʩʩʶ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʟʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʧʨʠʩʪʨʦʷʭ ʜʣʷ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʚʽʪʝʨ, ʩʧʨʦʱʫʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʷ  ̔

ʟʥʠʞʫʶʪʴʩʷ ʛʽʨʦʩʢʦʧʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʜʦʜʘʪʢʦʚʽ 

ʥʘʧʨʫʛʠ ʚ ʣʦʧʘʪʷʭ, ʩʠʩʪʝʤʽ ʧʝʨʝʜʘʯʽ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʘʭ ʫʩʪʘʥʦʚʢʠ, 

ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʫʩʪʘʥʦʚʢʠ ʨʝʜʫʢʪʦʨʘ ʟ ʛʝʥʝʨʘʪʦʨʦʤ ʚ ʧʽʜʩʪʘʚʮʽ 

ʚʝʞʽ. ɺʦʥʠ ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʰʫʤʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ʜʦ 30 ʜɹ), 

ʚʠʨʦʙʣʷʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʧʨʠ ʥʝʚʝʣʠʢʽʡ ʩʠʣʽ ʚʽʪʨʫ ʪʘ ʟʨʫʯʥʽ ʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. 

Åɸʣʝ ʚʦʥʠ ʤʘʶʪʴ ʩʝʨʡʦʟʥʠʡ ʥʝʜʦʣʽʢ - ʪʠʭʦʭʽʜʥʽʩʪʴ. ɼʣʷ ʡʦʛʦ ʧʦʜʦʣʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜʚʠʱʫʶʯʽ ʨʝʜʫʢʪʦʨʠ, ʱʦ ʜʝʱʦ ʟʥʠʞʫʻ ʂʂɼ ʫʩʪʘʥʦʚʢʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ɺɽʋ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 

Åɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʛʝʥʝʨʘʪʦʨʘ ʚʽʪʨʦʫʩʪʘʥʦʚʢʠ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ ʢʣʘʩʠ, ʾʭ ʧʘʨʘʤʝʪʨʠ  ̔ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. ʆʙʤʝʞʝʥʥʷ 

ʰʫʤʦʚʦʛʦ ʚʧʣʠʚʫ ɺɽʉ ʜʦʩʷʛʘʻʪʴʩʷ ʾʭ ʚʠʜʘʣʝʥʥʷʤ ʚʽʜ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ (ʜʣʷ 

ɺɽʉ ʜʦ 300 ʤ).
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ʂʆʅʉʊʈʋʂʎɯɰ ɺɽʋ

ʂʣʘʩ 

ʫʩʪʘʥʦʚʢʠ

ʇʦʪʫʞʥʽʩʪʴ, 

ʄɺʪ

ɼʽʘʤʝʪʨ 

ʢʦʣʝʩʘ, ʤ

ʂʽʣʴʢʽʩʪʴ

ʣʦʧʘʪʝʡ

ʇʨʠʟʥʘʯʝʥʥʷ

ʄʘʣʦʾ 

ʧʦʪʫʞʥʦʩʪʽ

ɼʦ 0,13 ï 10 3 ï 2 ɿʘʨʷʜʢʘ ʘʢʫʤʫ-

ʣʷʪʦʨʽʚ, ʥʘʩʦʩʠ, 

ʧʦʙʫʪʦʚʽ ʥʫʞʜʠ

ʉʝʨʝʜʥʴʦʾ 

ʧʦʪʫʞʥʦʩʪʽ

0,1 - 1,0 25 ï 44 3 ï 2 ɽʥʝʨʛʝʪʠʢʘ

ɺʝʣʠʢʦʾ 

ʧʦʪʫʞʥʦʩʪʽ

ɹʽʣʴʰʝ 1,0>45 3 ï 2 ɽʥʝʨʛʝʪʠʢʘ

ʊʘʙʣʠʮʷ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʽʪʨʦʫʩʪʘʥʦʚʦʢ

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ɺɽʋ ʟ ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ: 1 - ʩʪʘʨʪʝʨ (ʨʦʪʦʨ 

ʉʘʚʦʥʽʫʩʘ); 2 - ʚʘʣ; 3 - ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨ; 4 - 

ʛʘʣʴʤʽʚʥʠʡ ʧʨʠʩʪʨʽʡ; 5 - ʨʦʙʦʯʘ ʣʦʧʘʪʴ; 6 - 

ʨʦʟʪʷʞʢʠ; 7 - ʨʘʤʘ; 8 - ʧʝʨʝʪʚʦʨʶʚʘʯ ʥʘʧʨʫʛʠ; 

9 - ʘʢʫʤʫʣʷʪʦʨ; V - ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ; ʅ - 

ʚʠʩʦʪʘ ʚʽʪʨʦʫʩʪʘʥʦʚʢʠ; h - ʧʦʣʦʚʠʥʘ ʚʠʩʦʪʠ 

ʨʦʙʦʯʦʾ ʣʦʧʘʪʽ; n - ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ 

ʨʦʙʦʯʦʾ ʣʦʧʘʪʽ; D - ʜʽʘʤʝʪʨ ʨʦʟʛʦʨʪʢʠ 

ʣʦʧʘʪʝʡ
Ò ˻ ͨ͊ͤ͊ͫΌ͟ s . .˿



ʈʆɿʈɸʍʋʅʆʂ ʇʆʊʋɾʅʆʉʊɯ ɺɽʋ
Åʇʦʚʽʪʨʷʥʽ ʧʦʪʦʢʠ ʫ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ/ʤʦʨʷ  ̒ʣʘʤʽʥʘʨʥʠʤʠ - ʥʠʞʥʽ ʰʘʨʠ 

ʛʘʣʴʤʫʶʪʴ ʨʦʟʪʘʰʦʚʘʥʽ ʚʠʱʝ. ʎʝʡ ʝʬʝʢʪ ʧʦʤʽʪʥʠʡ ʜʦ ʚʠʩʦʪʠ 1 ʢʤ, ʘʣʝ 

ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʚʞʝ ʥʘ ʚʠʩʦʪʘʭ ʙʽʣʴʰʝ 100 ʤʝʪʨʽʚ. ɺʠʩʦʪʘ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʝʥʝʨʘʪʦʨʘ ʚʠʱʝ ʮʴʦʛʦ ʧʨʠʢʦʨʜʦʥʥʦʛʦ ʰʘʨʫ ʦʜʥʦʯʘʩʥʦ 

ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʜʽʘʤʝʪʨ ʣʦʧʘʪʝʡ  ̔ʟʚʽʣʴʥʷʻ ʧʣʦʱʽ ʥʘ ʟʝʤʣʽ ʜʣʷ 

ʽʥʰʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʫʯʘʩʥʽ ʛʝʥʝʨʘʪʦʨʠ ʚʞʝ ʚʠʡʰʣʠ ʥʘ ʮʝʡ ʨʫʙʽʞ,  ̔ʾʭ 

ʢʽʣʴʢʽʩʪʴ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʫ ʩʚʽʪʽ. ɺʽʪʨʦʛʝʥʝʨʘʪʦʨ ʧʦʯʠʥʘʻ ʚʠʨʦʙʣʷʪʠ 

ʩʪʨʫʤ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 3 ʤ/ʩ  ̔ ʚʽʜʢʣʶʯʘʻʪʴʩʷ ʧʨʠ >25 ʤ/ʩ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ~10 ʤ/ʩ. 

ʇʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʚʦʛʦ ʧʦʪʦʢʫ ʧʨʦʧʦʨʮʽʡʥʘ ʧʣʦʱʽ, ʷʢʫ ʧʝʨʝʪʠʥʘʻ 

ʚʽʪʨʦʚʠʡ ʧʦʪʽʢ,  ̔ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚ ʢʫʙʽ: ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʚʜʚʽʯʽ, ʚʽʜ 5 ʤ/ʩ ʜʦ 10 ʤ/ʩ, ʧʦʪʫʞʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʚʽʩʽʤ 

ʨʘʟʽʚ. ɺʦʥʘ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʚʠʩʦʪʠ ʛʚʠʥʪʘ ʥʘʜ ʧʦʚʝʨʭʥʝʶʟʝʤʣʽ. 

Åʋ ʛʨʫʜʥʽ 2004 ʨʦʢʫ ʥʽʤʝʮʴʢʘ ʢʦʤʧʘʥʽʷ REpower Systems ʧʦʙʫʜʫʚʘʣʘ 

ʚʽʪʨʦʛʝʥʝʨʘʪʦʨ ʧʦʪʫʞʥʽʩʪʶ 5,0 ʄɺʪ. ʊʫʨʙʽʥʠ ʧʦʪʫʞʥʽʩʪʶ 3 ʄɺʪ (V90) 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʪʩʴʢʦʾ ʬʽʨʤʠ MHI VestasOffshoreWind ʤʘʶʪʴ ʟʘʛʘʣʴʥʫ 

ʚʠʩʦʪʫ 115 ʤʝʪʨʽʚ, ʚʠʩʦʪʫ ʚʝʞʽ 70 ʤʝʪʨʽʚ  ̔ ʜʽʘʤʝʪʨ ʣʦʧʘʪʝʡ 90 

ʤʝʪʨʽʚ. ʋ 2009 ʨ. ʪʫʨʙʽʥʠ ʢʣʘʩʫ (1,5 - 2,5) ʄɺʪ ʟʘʡʤʘʣʠ 82% ʫ ʩʚʽʪʦʚʽʡ 

ʚʽʪʨʦʝʥʝʨʛʝʪʠʮʽ. ʋ 2014 ʨ. ʜʘʪʩʴʢʘ ʢʦʤʧʘʥʽʷ Vestasʧʦʯʘʣʘ ʪʝʩʪʫʚʘʪʠ 

ʪʫʨʙʽʥʫ ʧʦʪʫʞʥʽʩʪʶ 8 ʄɺʪ (ʫ 2016 ʨ. ʾʾ ʤʦʜʝʨʥʽʟʫʚʘʣʠ ʧʽʜʥʷʚʰʠ 

ʧʦʪʫʞʥʽʩʪʴ ʜʦ 9 ʄɺʪ). ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ MHI VestasV164-10 - 

ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʡ ʚʽʪʨʦʛʝʥʝʨʘʪʦʨ ʚ ʩʚʽʪʽ. ɺʽʥ  ̒ʛʽʛʘʥʪʩʴʢʦʶ ʩʧʦʨʫʜʦʶ ʟ 

ʛʦʥʜʦʣʦʶ ʚʘʛʦʶ 390 ʪʦʥ  ̔ 140-ʤʝʪʨʦʚʦʶ ʚʝʞʝʶ (ʧʦʚʥʘ ʚʠʩʦʪʘ 

ʚʽʪʨʦʛʝʥʝʨʘʪʦʨʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʤʘʭʫ ʣʦʧʘʪʝʡ ʩʪʘʥʦʚʠʪʴ 220 ʤ). 

ʇʣʦʱʘ ʦʙʝʨʪʘʥʥʷ ʣʦʧʘʪʝʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʜʦʚʞʠʥʫ 80 ʤ  ̔ʚʘʞʠʪʴ 

ʙʣʠʟʴʢʦ 35 ʪʦʥ, ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 21,124 ʪʠʩ. ʤ2 (ʪʨʠ ʬʫʪʙʦʣʴʥʠʭ ʧʦʣʷ). 

ɺʝʜʫʪʴʩʷ ʨʦʟʨʦʙʢʠ ʛʝʥʝʨʘʪʦʨʽʚ ʧʦʪʫʞʥʽʩʪʶ ʙʽʣʴʰʝ 10 ʄɺʪ.
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ʇʦʪʫʞʥʽʩʪʴ ɺɽʋ ʜʦʨʽʚʥʶʻ

ʜʝ N - ʧʦʪʫʞʥʽʩʪʴ; p - ʛʫʩʪʠʥʘ ʧʦʚʽʪʨʷ; S ï 

ʧʣʦʱʘ, ʱʦ ʚʠʤʽʪʘʻʪʴʩʷ; V - ʰʚʠʜʢʽʩʪʴ 

ʚʽʪʨʫ ʚ ʤ/ʩ.

ʌʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʪʨʦ-

ʛʝʥʝʨʘʪʦʨʘ ʩʧʨʘʚʝʜʣʠʚʘ ʚʠʢʣʶʯʥʦ ʜʣʷ ɺɽʋ 

ʢʨʠʣʴʯʘʪʦʛʦ - ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʠʧʫ.

,
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ʈʆʊʆʈ ʆʅɯʇʂʆ
Åʈʦʪʦʨ ʆʥʽʧʢʦ - ʮʝ ʩʠʩʪʝʤʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʙʦʪʠ ʧʨʠ 
ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ ʚʽʪʨʫ, ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ 
ʦʩʥʦʚʥʠʭ ʙʣʦʢʽʚ: ʨʦʪʦʨʫ, ʛʝʥʝʨʘʪʦʨʘ, ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ 
ʫʧʨʘʚʣʽʥʥʷ, ʘʢʫʤʫʣʷʪʦʨʘ ʟ ʽʥʚʝʨʪʦʨʦʤ.

Åʌʦʨʤʘ ʪʫʨʙʽʥʠ çʈʦʪʦʨʘ ʆʥʽʧʢʦ» ʙʫʣʘ ʟʘʜʫʤʘʥʘ ʪʘʢ, ʱʦʙ 
ʦʙʝʨʪʘʪʠʩʷ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚʽʜ 0,1 ʤ/ʩ. ʆʩʪʘʪʦʯʥʝ ʾʾ 
ʜʦʚʝʜʝʥʥʷ ʧʨʦʚʦʜʠʣʘʩʷ ʚ ʘʝʨʦʜʠʥʘʤʽʯʥʽʡ ʪʨʫʙʽ. ɺʝʣʠʯʠʥʘ ʝʥʝʨʛʽʾ 
ʚʽʪʨʫ ʧʨʠ ʮʴʦʤʫ ʜʫʞʝ ʤʘʣʝʥʴʢʘ  ̔ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʥʝʨʛʽʶ 
ʚʽʪʨʫ ʧʨʠ ʪʘʢʽʡ ʰʚʠʜʢʦʩʪʽ, ʧʦʪʨʽʙʝʥ ʪʠʭʦʭʽʜʥʠʡ ʛʝʥʝʨʘʪʦʨ ʟ 
ʤʘʣʠʤ ʩʪʘʨʪʦʚʠʤ ʢʨʫʪʥʠʤ ʤʦʤʝʥʪʦʤ. ʉʘʤʝ ʪʦʤʫ ʙʫʚ 
ʨʦʟʨʦʙʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʠʡ ʪʠʭʦʭʽʜʥʠʡ ʛʝʥʝʨʘʪʦʨ ʙʝʟ ʤʝʪʘʣʝʚʠʭ 
ʩʝʨʜʝʯʥʠʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʚʠʤʦʛʘʤ. ʗʢʱʦ ʜʣʷ ʧʦʯʘʪʢʫ 
ʦʙʝʨʪʘʥʥʷ ʟʚʠʯʘʡʥʠʭ ʛʝʥʝʨʘʪʦʨʽʚ ʩʪʨʫʤʫ, ʱʦ ʤʘʶʪʴ ʤʝʪʘʣʝʚʽ 
ʩʝʨʜʝʯʥʠʢʠ ʧʦʪʨʽʙʥʽ ʟʫʩʠʣʣʷ, ʙʣʠʟʴʢʦ 0,5 ʅÖʤ, ʪʦ ʫ ʛʝʥʝʨʘʪʦʨʘ 
ʆʥʽʧʢʦ - 0,001 ʅÖʤ. ʈʦʟʨʦʙʣʝʥʠʡ ʛʝʥʝʨʘʪʦʨ ʙʘʛʘʪʦʬʘʟʥʠʡ ʟ 
ʂʂɼ 98%.

Åʈʦʪʦʨ ʆʥʽʧʢʦ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ:

Åʚʽʥ ʧʨʘʮʶʻ ʙʝʟʰʫʤʥʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʦʧʘʪʝʚʠʭ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ 
ʽʥʬʨʘʟʚʫʢ, ʱʦ ʥʝʩʧʨʠʷʪʣʠʚʦ ʜʽʻ ʥʘ ʚʩʝ ʞʠʚʝ ʚ ʦʢʨʫʟʽ;

Åʜʽʘʧʘʟʦʥ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʚʽʜ 0,3 ʜʦ 20 ʤ/ʩ - ʽʥʰʽ 
ʫʩʪʘʥʦʚʢʠ ʧʦʯʠʥʘʶʪʴ ʦʙʝʨʪʘʪʠʩʷ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 3-5 ʤ/ʩ, ʘ 
ʟʘʷʚʣʝʥʫ ʧʦʪʫʞʥʽʩʪʴ ʤʦʞʫʪʴ ʜʘʚʘʪʠ ʚʽʜ 10 ʤ/ʩ;

Åʥʝʟʚʠʯʘʡʥʘ ʬʦʨʤʘ ʣʦʧʘʪʝʡ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ  ̔ ʙʝʟ ʦʧʦʨʫ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʶ ʾʭ ʧʦʚʝʨʭʥʶ, ʚʠʢʣʶʯʝʥʠʡ ʝʬʝʢʪ 
ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʛʘʣʴʤʫʚʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʢʦʝʬʽʮʽʻʥʪ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʪʨʫ (ʂɺɽɺ) ʙʣʠʟʴʢʠʤ ʜʦ 0,9 ʧʨʠ 
ʟʚʠʯʘʡʥʠʭ 0,3-0,45;

Åʧʽʜʡʦʤ ʥʘ ʚʝʣʠʢʫ ʚʠʩʦʪʫ ʥʝ ʧʦʪʨʽʙʝʥ, ʚʽʥ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ 
ʧʨʘʮʶʚʘʪʠ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʧʦʚʝʨʭʥʽ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʪʦʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʽʜ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨʠ  ̔
ʪʠʩʢʫ.
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