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ʅɸʎʀʆʅɸʃʔʅʓʁ 

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʎɽʅʊʈ

çȶȿȼɃȬȾȺȮȽȶȴȵ ȴȹȽȾȴȾȿȾè

ȽȺȾȼȿȰȹȴɃȱȽȾȮȺ ȼȺȽȽȴȴ ȴ ȱȽ

Ȯ ȺȭȷȬȽȾȴ MEGA -SCIENCE

ʗ.ʀ.ʐʊʈʆʄɹɸʍ



2

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


