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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ȽȺȾȼȿȰȹȴɃȱȽȾȮȺ ȼȺȽȽȴȴ ȴ ȱȽ

Ȯ ȺȭȷȬȽȾȴ MEGA -SCIENCE

ʗ.ʀ.ʐʊʈʆʄɹɸʍ
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

Åʇʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʦ çʞʠʚʦʡè ʠ 

çʥʝʞʠʚʦʡè ʧʨʠʨʦʜʝ;

Åʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ 
(ɚɞ ɔəɝɞɜɟɘɑəɞɌ ɛɚɓəɌəɔɫ ɖ ɔəɝɞɜɟɘɑəɞɟ 

ɛɜɚɔɓɎɚɐɝɞɎɌ);

Åʆʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ;

Åʇʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ

ɂȱȷȴ ȴ ȳȬȰȬɃȴ ȸȱȯȬ-ȻȼȺȱȶȾȺȮ
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ

ʂʦʛʥʠʪʠʚʥʳʝ  ʠ 

ʩʦʮʠʦʛʫʤʘʥʠʪʘʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ

ɻʠʙʨʠʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʩʠʩʪʝʤʳ

ʇʝʨʩʧʝʢʪʠʚʥʳʝ 

ʵʥʝʨʛʦʪʝʭʥʦʣʦʛʠʠ

ɸʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, 

ʚʢʣʶʯʘʷ ʨʝʛʠʦʥʘʣʴʥʫʶ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʗʕʋ

ʊʝʭʥʦʣʦʛʠʠ 

ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ  

ʚ ʵʥʝʨʛʝʪʠʢʝ

ʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʵʥʝʨʛʦʪʝʭʥʦʣʦʛʠʠ, 

ʚʢʣʶʯʘʷ 

ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʝ

ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʠ

ȹȴɂ çȶɟɜɣɌɞɚɎɝɖɔɕ 

ɔəɝɞɔɞɟɞè

ȼȺȽȬȾȺȸ

ʀʩʢʫʩʩʪʚʝʥʥʳʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʧʦʜʦʙʥʳʝ 

ʩʪʨʫʢʪʫʨʳ  

(ʠʩʢʫʩʩʪʚʝʥʥʘʷ 

ʢʣʝʪʢʘ, çʣʝʯʘʱʠʡè 

ʚʠʨʫʩ)

ɻʠʙʨʠʜʥʘʷ 

ʩʝʥʩʦʨʠʢʘ, 

ʛʠʙʨʠʜʥʘʷ 

ʢʦʤʧʦʥʝʥʪʥʘʷ 

ʙʘʟʘ

ɻʝʥʥʘʷ 

ʤʝʜʠʮʠʥʘ

ʅʦʚʳʝ ʣʝʢʘʨʩʪʚʘ, 

ʮʝʣʝʚʘʷ ʜʦʩʪʘʚʢʘ

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ 

ʥʦʚʳʭ ʟʥʘʥʠʡ ʦ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʠ

ʋʩʢʦʨʠʪʝʣʠ, ʠʩʪʦʯʥʠʢʠ 

ʥʝʡʪʨʦʥʦʚ

ʈʘʩʰʠʬʨʦʚʢʘ 

ʩʪʨʫʢʪʫʨʳ ʚʝʱʝʩʪʚʘ

ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʚʝʱʝʩʪʚʝ

ʗʜʝʨʥʘʷ 

ʤʝʜʠʮʠʥʘ

ʄʦʜʠʬʠʢʘʮʠʠ 

ʤʘʪʝʨʠʘʣʦʚ

ʊʝʭʥʦʣʦʛʠʠ ʠ 

ʤʝʪʨʦʣʦʛʠʷ

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ 

ʧʨʦʛʥʦʟ

ʄʝʭʘʥʠʟʤʳ ʤʳʩʣʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ

ʅʝʡʨʦʢʦʛʥʠʪʠʚʥʳʝ 

ʙʠʦʧʦʜʦʙʥʳʝ ʠ 

ʘʥʪʨʦʧʦʤʦʨʬʥʳʝ ʫʩʪʨʦʡʩʪʚʘ

ȹȬȿȶȬ ȹȬ çȭȺȷɈɄȴɁè ȿȽȾȬȹȺȮȶȬɁ 

ȴ ȹȬȿɃȹȺ-ȾȱɁȹȺȷȺȯȴɃȱȽȶȴȱ ȻȼȺȼɇȮɇ

XXI Ɏɑɖ
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

Åɽʚʨʦʧʝʡʩʢʠʡ ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʣʘʟʝʨ ʥʘ ʩʚʦʙʦʜʥʳʭ 
ʵʣʝʢʪʨʦʥʘʭ XFEL (ɻʘʤʙʫʨʛ, ɻʝʨʤʘʥʠʷ)

Åɽʚʨʦʧʝʡʩʢʠʡ ʮʝʥʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʦʥʘʤʠ ʠ 
ʘʥʪʠʧʨʦʪʦʥʘʤʠ FAIR (ɼʘʨʤʰʪʘʜʪ, ɻʝʨʤʘʥʠʷ)

Åʄʝʞʜʫʥʘʨʦʜʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 
ʪʝʨʤʦʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ ITER (ʂʘʜʘʨʘʰ, ʌʨʘʥʮʠʷ)

Åɽʚʨʦʧʝʡʩʢʠʡ ʮʝʥʪʨ ʷʜʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
CERN (ɾʝʥʝʚʘ, ʐʚʝʡʮʘʨʠʷ)

Åɽʚʨʦʧʝʡʩʢʠʡ ʮʝʥʪʨ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 
ESRF(ɻʨʝʥʦʙʣʴ, ʌʨʘʥʮʠʷ)

ȶȼȿȻȹȱȵɄȴȱ ȱȮȼȺȻȱȵȽȶȴȱ ȸȱȯȬ-ȻȼȺȱȶȾɇ
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ʈʦʩʩʠʷ ïʚʪʦʨʘʷ ʧʦ ʦʙʲʝʤʫ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʠʪ.

ɺʳʭʦʜ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, ʭʠʤʠʠ, 

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, 

ʥʘʫʢ ʦ ʞʠʟʥʠ, 

ʙʠʦʤʝʜʠʮʠʥʝ .

ʉʘʤʳʡ ʩʦʚʝʨʰʝʥʥʳʡ ʚ ʤʠʨʝ ʠʩʪʦʯʥʠʢ 

ʢʦʛʝʨʝʥʪʥʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ

ʂʈʋʇʅɽʁʐʀɽ ɽɺʈʆʇɽʁʉʂʀɽ ʄɽɻɸ-ʇʈʆɽʂʊʓ

ȱȮȼȺȻȱȵȽȶȴȵ ȼȱȹȾȯȱȹȺȮȽȶȴȵ ȷȬȳȱȼ ȹȬ 

ȽȮȺȭȺȰȹɇɁ ɉȷȱȶȾȼȺȹȬɁ X-FEL
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ʇʦʣʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  

ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʧʫʯʢʦʚ ʩʪʘʙʠʣʴʥʳʭ 

ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʷʜʝʨ, ʘ ʪʘʢʞʝ ʧʫʯʢʦʚ 

ʘʥʪʠʧʨʦʪʦʥʦʚ, ʧʨʝʚʳʰʘʶʱʠʭ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ  ʧʫʯʢʦʚ 

ʚ 100 ï10000 ʨʘʟ 

Åʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ

Åʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʟʥʘʥʠʠ 

ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʪʷʞʝʣʳʭ ʠʦʥʦʚ ʥʘ ʦʙʲʝʢʪʳ 

ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʳ (ʜʘʣʴʥʠʡ ʢʦʩʤʦʩ, 

ʩʧʝʮʠʘʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ ʠ ʪ.ʜ.)

Åʀʦʥʥʳʡ ʪʝʨʤʦʷʜʝʨʥʳʡ ʩʠʥʪʝʟ

ɻʂ ʈʆʉɸʊʆʄ ïʢʦʦʨʜʠʥʘʪʦʨ, ʈʦʩʩʠʡʩʢʠʝ 

ʠʥʩʪʠʪʫʪʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ 

ʩʦʦʨʫʞʝʥʠʠ ʫʩʢʦʨʠʪʝʣʝʡ ʠ ʚʦ ʚʩʝʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʦʣʣʘʙʦʨʘʮʠʷʭ

ȱȮȼȺȻȱȵȽȶȴȵ ɂȱȹȾȼ ȴȽȽȷȱȰȺȮȬȹȴȵ 

Ƚ ȴȺȹȬȸȴ ȴ ȬȹȾȴȻȼȺȾȺȹȬȸȴ FAIR

ʂʈʋʇʅɽʁʐʀɽ ɽɺʈʆʇɽʁʉʂʀɽ ʄɽɻɸ-ʇʈʆɽʂʊʓ
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ɼʝʤʦʥʩʪʨʘʮʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʫʱʝʩʪʚʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʤʦʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ

ɺ ʦʩʥʦʚʝ ʧʨʦʝʢʪʘ -ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʉʉʉʈ ʩʠʩʪʝʤʘ 

ʪʦʢʘʤʘʢ. ʇʫʩʢ ʨʝʘʢʪʦʨʘ ʠ ʧʦʣʫʯʝʥʠʝ ʥʘ ʥʝʤ ʧʝʨʚʦʡ 

ʧʣʘʟʤʳ ʥʘʤʝʯʝʥʦ ʥʘ 2020 ʛ. ʅʘ 2027 ʛ. ʟʘʧʣʘʥʠʨʦʚʘʥʦ 

ʥʘʯʘʣʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʘʥʦʚʢʠ ʥʘ ʜʝʡʪʝʨʠʝʚʦ-ʪʨʠʪʠʝʚʦʤ 

ʪʦʧʣʠʚʝ

ʈʦʩʩʠʷ ʧʨʦʠʟʚʦʜʠʪ 18 ʫʥʠʢʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʩʪʘʥʦʚʢʠ; 

ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʙʦʣʝʝ 30 ʚʝʜʫʱʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʧʣʝʢʩʦʚ. 

ȸȱȲȰȿȹȬȼȺȰȹɇȵ ɉȶȽȻȱȼȴȸȱȹȾȬȷɈȹɇȵ 

ȾȱȼȸȺɋȰȱȼȹɇȵ ȼȱȬȶȾȺȼITER

ʂʈʋʇʅɽʁʐʀɽ ɽɺʈʆʇɽʁʉʂʀɽ ʄɽɻɸ-ʇʈʆɽʂʊʓ
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

Åʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ ʩʪʨʦʝʥʠʷ ʠ 

ʵʚʦʣʶʮʠʠ ɺʩʝʣʝʥʥʦʡ

Åɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʟʘ ʧʨʝʜʝʣʳ 

ʜʦʩʪʠʛʥʫʪʳʭ ʥʘ ʩʝʛʦʜʥʷ ʚʦʟʤʦʞʥʦʩʪʝʡ  

Åʆʨʛʘʥʠʟʘʮʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʥʘʨʦʜʘʤʠ 

ʥʘ ʦʩʥʦʚʝ  ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ

Åʇʦʜʛʦʪʦʚʢʘ ʫʯʸʥʳʭ çʟʘʚʪʨʘʰʥʝʛʦ ʜʥʷè.

ʈʦʩʩʠʷ -ʫʥʠʢʘʣʴʥʳʝ ʜʝʪʝʢʪʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ  ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ɹʦʣʴʰʦʛʦ 

ʘʜʨʦʥʥʦʛʦ ʢʦʣʣʘʡʜʝʨʘ 

ʅʀʎçʂʫʨʯʘʪʦʚʩʢʠʡʠʥʩʪʠʪʫʪèʟʘʥʠʤʘʝʪʢʣʶʯʝʚʳʝ

ʧʦʟʠʮʠʠʚʦʩʥʦʚʥʳʭʵʢʩʧʝʨʠʤʝʥʪʘʭɹɸʂ

ȱȮȼȺȻȱȵȽȶȴȵ ɂȱȹȾȼ ɋȰȱȼȹɇɁ 

ȴȽȽȷȱȰȺȮȬȹȴȵCERN

ʂʈʋʇʅɽʁʐʀɽ ɽɺʈʆʇɽʁʉʂʀɽ ʄɽɻɸ-ʇʈʆɽʂʊʓ
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ʂʈʋʇʅɽʁʐʀɽ ɽɺʈʆʇɽʁʉʂʀɽ ʄɽɻɸ-ʇʈʆɽʂʊʓ

ȱȮȼȺȻȱȵȽȶȴȵ ɂȱȹȾȼ ȽȴȹɁȼȺȾȼȺȹȹȺȯȺ 

ȴȳȷȿɃȱȹȴɋ ESRF

ʇʦʚʝʨʭʥʦʩʪʥʦ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ, 

ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʦʧʪʠʢʘ, ʙʝʣʢʦʚʘʷ 

ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʷ, ʬʠʟʠʢʘ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʭ 

ʩʠʩʪʝʤ.

Åʈʘʩʰʠʨʝʥʠʝʢʦʦʧʝʨʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ɽʚʨʦʧʝʡʩʢʠʤʠ 

ʠʥʩʪʠʪʫʪʘʤʠ, ʚʳʧʦʣʥʷʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ; 

Åɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʨʘʟʚʠʪʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʦʢ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ

ʠʟʣʫʯʝʥʠʷ.

ʈʦʩʩʠʷ ʩʦʟʜʘʩʪ ʜʚʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʩʪʘʥʮʠʠ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ;



10

ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ȻȼȺȱȶȾɇ ȸȱȯȬ-ȿȽȾȬȹȺȮȺȶ 

ȹȬ ȾȱȼȼȴȾȺȼȴȴ ȼȺȽȽȴȴ

Åʄʝʞʜʫʥʘʨʦʜʥʳʡ ʮʝʥʪʨ ʥʝʡʪʨʦʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʘʟʝ ʨʝʘʢʪʦʨʘ Ȼȴȶ;

Åʄʝʞʜʫʥʘʨʦʜʥʳʡ ʪʦʢʘʤʘʢ ȴȯȹȴȾȺȼ;

Åʀʩʪʦʯʥʠʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʯʝʪʚʝʨʪʦʛʦ 
ʧʦʢʦʣʝʥʠʷ ȴȽȽȴ-4 .

Åʂʦʤʧʣʝʢʩ ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʭ ʢʦʣʝʮ ʥʘ 
ʚʩʪʨʝʯʥʳʭ ʧʫʯʢʘʭ ʪʷʞʝʣʳʭ ʠʦʥʦʚ ȹȴȶȬ.
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ȸȱȲȰȿȹȬȼȺȰȹɇȵ ɂȱȹȾȼ ȹȱȵȾȼȺȹȹɇɁ 

ȴȽȽȷȱȰȺȮȬȹȴȵ ȹȬ ȭȬȳȱ ȼȱȬȶȾȺȼȬ Ȼȴȶ

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ 

ʚʳʩʦʢʦʧʦʪʦʯʥʳʭ ʧʫʯʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ. ʈʝʘʢʪʦʨ ʇʀʂ ïʣʫʯʰʠʝ ʚ 

ʤʠʨʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

Åʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʛʥʠʪʥʳʝ, 

ʩʚʝʨʭʧʨʦʚʦʜʷʱʠʝ ʠ ʢʠʨʘʣʴʥʳʝ;

Åʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʜʠʦʠʟʦʪʦʧʦʚ 

ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ;

Åʅʦʚʳʝ ʤʝʪʦʜʳ ʪʨʘʥʩʤʫʪʘʮʠʠ 

ʜʦʣʛʦʞʠʚʫʱʠʭ ʥʫʢʣʠʜʦʚ

ʆʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ

ʤʝʞʜʫʥʘʨʦʜʥʳʭʢʦʦʧʝʨʘʮʠʡ.

ʇʈʆɽʂʊʓ ʄɽɻɸ-ʋʉʊɸʅʆɺʆʂ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʀ



12

ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ȸȱȲȰȿȹȬȼȺȰȹɇȵ ȾȺȶȬȸȬȶ ȴȯȹȴȾȺȼ

ɼʝʤʦʥʩʪʨʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʞʠʛʘʥʠʷ 

ʧʣʘʟʤʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʦʚ ʠ 

ʩʪʦʠʤʦʩʪʠ ʙʫʜʫʱʠʭ ʪʝʨʤʦʷʜʝʨʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʘʢʪʦʨʦʚ. 

ʈʦʩʩʠʡʩʢʦ-ʠʪʘʣʴʷʥʩʢʠʡ ʪʦʢʘʤʘʢ 

çʀɻʅʀʊʆʈè -ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʪʦʢʘʤʘʢ ʩ 

ʩʠʣʴʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʙʝʟ 

ʤʦʱʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʮʝʥʪʨ ʚ ʦʙʣʘʩʪʠ 

ʪʝʨʤʦʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʬʠʟʠʢʠ 

ʪʝʨʤʦʷʜʝʨʥʦʡ ʧʣʘʟʤʳ, ʥʝʡʪʨʦʥʥʦʡ ʬʠʟʠʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ. 

ʅʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʋʊʉ ʠ 

ʪʝʨʤʦʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʇʈʆɽʂʊʓ ʄɽɻɸ-ʋʉʊɸʅʆɺʆʂ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʀ
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ȴȽȾȺɃȹȴȶ ȽȻȱɂȴȬȷȴȳȴȼȺȮȬȹȹȺȯȺ ȽȴȹɁȼȺȾȼȺȹȹȺȯȺ 

ȴȳȷȿɃȱȹȴɋ ɃȱȾȮȱȼȾȺȯȺ ȻȺȶȺȷȱȹȴɋ ȴȽȽȴ-4

ʉʦʟʜʘʥʠʝʫʥʠʢʘʣʴʥʦʡʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡʫʩʪʘʥʦʚʢʠʥʘ

ʙʘʟʝʠʩʪʦʯʥʠʢʘʩʠʥʭʨʦʪʨʦʥʥʦʛʦʠʟʣʫʯʝʥʠʷʥʦʚʦʛʦʧʦʢʦʣʝʥʠʷ.

ʅʦʚʳʝ ʜʘʥʥʳʝ:

Åʦ ʩʚʦʡʩʪʚʘʭ ʠ ʩʧʦʩʦʙʘʭ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʷ ʛʠʙʨʠʜʥʳʝ;

Åʦ ʤʝʭʘʥʠʟʤʘʭ ʠ ʜʠʥʘʤʠʢʝ ʧʨʦʪʝʢʘʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ;

Åʦ ʩʪʨʫʢʪʫʨʝ ʠ ʩʚʦʡʩʪʚʘʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʈʆɽʂʊʓ ʄɽɻɸ-ʋʉʊɸʅʆɺʆʂ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʀ
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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ȴȹȽȾȴȾȿȾ ȴȺɀɀȱ-ȼȱȹȾȯȱȹȬ

ɀɟəɐɌɘɑəɞɌɗɨəɧɑ ɔ ɛɜɔɖɗɌɐəɧɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ: 

Åʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ 

ʬʦʪʦʥʦʚ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ;

Åʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʫʯʝʥʠʶ ʤʷʛʢʦʡ ʤʘʪʝʨʠʠ

Åʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʠ, ʅʀʎ 

çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè 

Åʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻʝʨʤʘʥʠʠ, 

DESY. 


