
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ - ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè 

(ʌɻɹʋ ɻʅʎ  ʀʌɺʕ ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè) 

 

25 ʜʝʢʘʙʨʷ 2015 ʛ.                                                  ɿʘʩʝʜʘʥʠʝ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ 

ɼ 201.004.01 ʧʨʠ ʀʥʩʪʠʪʫʪʝ ʬʠʟʠʢʠ 

ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ (ʇʨʦʪʚʠʥʦ) 

ʇʨʦʪʦʢʦʣ ˉ 9-2015_3 

 

 

ʉʪʝʥʦʛʨʘʤʤʘ ʟʘʩʝʜʘʥʠʷ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɼ 201.004.01 

 

ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ ʉʦʣʦʚʴʷʥʦʚʳʤ ʆʣʝʛʦʤ ɺʣʘʜʠʤʠʨʦʚʠʯʝʤ ʥʘ ʪʝʤʫ: çʉʠʩʪʝʤʘ 

ʢʘʣʠʙʨʦʚʢʠ ʠ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ 

ʫʩʪʘʥʦʚʢʠ ATLAS ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠè 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ 01.04.23 ï ʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ 

 

 

ʇʨʝʜʩʝʜʘʪʝʣʴʩʪʚʫʶʱʠʡ: ʧʨʝʜʩʝʜʘʪʝʣʴ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ  

ɼ 201.004.01 ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʊʶʨʠʥ ʅʠʢʦʣʘʡ ɽʚʛʝʥʴʝʚʠʯ. 

 

ʉʝʢʨʝʪʘʨʴ:  ʀ.ʦ, ʫʯʸʥʦʛʦ ʩʝʢʨʝʪʘʨ ̫ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ  

ɼ 201.004.01 ʜ.ʬ.-ʤ.ʥ. ʂʘʯʘʥʦʚ ɺʘʩʠʣʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

 

ɺʩʝʛʦ ʯʣʝʥʦʚ ʩʦʚʝʪʘ: 22 ʯʝʣʦʚʝʢʘ. 

ʇʨʠʩʫʪʩʪʚʫʝʪ: 19 ʯʝʣʦʚʝʢ. 

 

ʅʘ ʟʘʩʝʜʘʥʠʠ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʯʣʝʥʳ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ                

ɼ 201.004.01: 

1. ʊʶʨʠʥ ʅ.ɽ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.02 ï ʧʨʝʜʩʝʜʘʪʝʣʴ; 

2. ɿʘʡʮʝʚ ɸ.ʄ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.23 ï ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ; 

3. ʂʘʯʘʥʦʚ ɺ.ɸ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.23 ï ʠ. ʦ. ʫʯʸʥʦʛʦ ʩʝʢʨʝʪʘʨ;̫ 

4. ɸʨʙʫʟʦʚ ɹ.ɸ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.20; 

5. ɻʝʨʰʪʝʡʥ ʉ.ʉ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.20; 

6. ɼʝʥʠʩʦʚ ʉ.ʇ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.23; 

7. ɿʘʡʮʝʚ ʖ.ʄ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ, 01.04.23; 

8. ʀʚʘʥʦʚ ʉ.ɺ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ, 01.04.20; 

9.  ʄʦʯʘʣʦʚ ɺ.ɺ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.23; 

10.  ʆʙʨʘʟʮʦʚ ɺ.ʌ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.23; 

11.  ʇʝʪʨʦʚ ɺ.ɸ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ, 01.04.02; 

12.  ʇʝʪʨʫʭʠʥ ɸ.ɸ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.23; 

13.  ʉʘʚʨʠʥ ɺ.ʀ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ, 01.04.02; 

14.  ʉʝʣʝʟʥʝʚ ɺ.ʉ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ, 01.04.20; 



15.  ʉʝʥʴʢʦ ɺ.ɸ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ, 01.04.20; 

16.  ʊʢʘʯʝʥʢʦ ʃ.ʄ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.20; 

17.  ʊʨʦʰʠʥ ʉ.ʄ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ, 01.04.02; 

18.  ʌʝʱʝʥʢʦ ɸ.ɺ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ, 01.04.20; 

19.  ʏʝʩʥʦʢʦʚ ʖ.ɸ., ʜʦʢʪʦʨ ʬ.-ʤ.ʥ., 01.04.20. 

 

     ɼʠʩʩʝʨʪʘʮʠʦʥʥʳʡ ʩʦʚʝʪ ɼ 201.004.01 ʫʪʚʝʨʞʜʸʥ ʧʨʠʢʘʟʦʤ ʧʦ ʌʝʜʝʨʘʣʴʥʦʡ 

ʩʣʫʞʙʝ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ˉ 105/ʥʢ ʦʪ 11 ʘʧʨʝʣʷ 2002 ʛʦʜʘ ʚ 

ʩʦʩʪʘʚʝ 22-ʭ ʯʝʣʦʚʝʢ. 

     ʅʘ ʟʘʩʝʜʘʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 19 ʯʣʝʥʦʚ ʩʦʚʝʪʘ, ʠʟ ʥʠʭ 7 ʜʦʢʪʦʨʦʚ ʥʘʫʢ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 01.04.23 ï  çʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡè, ʢʚʦʨʫʤ ʠʤʝʝʪʩʷ. 

     ʅʘ ʟʘʩʝʜʘʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʘʢʞʝ ʦʬʠʮʠʘʣʴʥʳʡ ʦʧʧʦʥʝʥʪ ʇʦʣʫʭʠʥʘ ʅʘʪʘʣʴʷ 

ɻʝʥʥʘʜʴʝʚʥʘ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ. 

 

     ʇʨʝʜʩʝʜʘʪʝʣʴ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʊʶʨʠʥ ʅ.ɽ.: ʧʝʨʝʭʦʜʠʤ ʢ ʥʘʰʝʤʫ 

ʦʩʥʦʚʥʦʤʫ ʚʦʧʨʦʩʫ ï ʟʘʱʠʪʘ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʉʦʣʦʚʴʷʥʦʚʳʤ ʆʣʝʛʦʤ 

ɺʣʘʜʠʤʠʨʦʚʠʯʝʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʬʠʟʠʢʘ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡè ʥʘ ʪʝʤʫ çʉʠʩʪʝʤʘ 

ʢʘʣʠʙʨʦʚʢʠ ʠ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ 

ʫʩʪʘʥʦʚʢʠ ATLAS ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠè. 

 

     ʀ.ʆ ʫʯʸʥʦʛʦ ʩʝʢʨʝʪʘʨʷ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʂʘʯʘʥʦʚ ɺ.ɸ.: ʧʨʝʜʩʪʘʚʣʷʶ 

ʚʘʤ ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʧʦ ʵʪʦʡ ʜʠʩʩʝʨʪʘʮʠʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʟʘʢʣʶʯʝʥʠʝ 

ʩʝʤʠʥʘʨʘ ʚ ʦʪʜʝʣʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ (ʀʌɺʕ), ʢʦʪʦʨʳʡ ʩʦʩʪʦʷʣʩʷ 23 

ʩʝʥʪʷʙʨʷ 2015 ʛ., ʷ ʥʝ ʙʫʜʫ ʟʘʯʠʪʳʚʘʪʴ ʝʛʦ ʧʦʣʥʦʩʪʴʶ, ʩʢʘʞʫ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʥʘ 

ʩʝʤʠʥʘʨʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ 28 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʦʜʠʥ ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, 5 

ʜʦʢʪʦʨʦʚ ʠ 13 ʢʘʥʜʠʜʘʪʦʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʨʝʟʫʣʴʪʘʪʳ ʛʦʣʦʩʦʚʘʥʠʷ: 

çʟʘè - 28, çʧʨʦʪʠʚè - ʥʝʪ, çʚʦʟʜʝʨʞʘʣʠʩʴè - ʥʝʪ. ɹʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʨʘʙʦʪʳ ʧʦ ʢʦʪʦʨʳʤ ʟʘʱʠʱʘʝʪʩʷ ʜʠʩʩʝʨʪʘʮʠʷ. ɺ ʜʦʢʫʤʝʥʪʘʭ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʦʪʟʳʚ 

ʥʘʫʯʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ ʉʪʘʨʯʝʥʢʦ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘ, ʦʪʟʳʚ ʚʝʜʫʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ  ʠ ʦʪʟʳʚ ʦʬʠʮʠʘʣʴʥʳʭ ʦʧʧʦʥʝʥʪʦʚ ï ʇʦʣʫʭʠʥʦʡ ʅʘʪʘʣʴʠ ɻʝʥʥʘʜʴʝʚʥʳ 

ʠ ʇʝʪʫʭʦʚʘ ʖʨʠʷ ʇʝʪʨʦʚʠʯʘ. 

 

     ʇʨʝʜʩʝʜʘʪʝʣʴ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʊʶʨʠʥ ʅ.ɽ.: ʢʘʢʠʝ ʝʩʪʴ ʚʦʧʨʦʩʳ ʧʦ 

ʜʦʣʦʞʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʜʦʢʫʤʝʥʪʦʚ? ʅʝʪ ʚʦʧʨʦʩʦʚ? ʊʦʛʜʘ ʧʝʨʝʭʦʜʠʤ ʢ 

ʚʳʩʪʫʧʣʝʥʠʶ. ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʚʘʤ ʩʣʦʚʦ. 

 

     ʉʦʠʩʢʘʪʝʣʴ ʉʦʣʦʚʴʷʥʦʚ ʆ.ɺ.: ʫʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ, ʩʝʛʦʜʥʷ ʷ ʙʫʜʫ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʩʚʦʶ ʜʠʩʩʝʨʪʘʮʠʶ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ çʉʠʩʪʝʤʘ ʢʘʣʠʙʨʦʚʢʠ ʠ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ 

ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʦʛʦ ʘʜʨʦʥʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ ʫʩʪʘʥʦʚʢʠ ATLAS ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠè.   

     ʏʝʤ ʠʥʪʝʨʝʩʥʘ ʢʘʣʠʙʨʦʚʢʘ ʢʘʣʦʨʠʤʝʪʨʦʚ ʚ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ? ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢʘʢ ʢ ʥʘʜʸʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ, ʪʘʢ ʠ ʢ 

ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ. ʄʘʩʰʪʘʙʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʩʪʫʪ, ʚʦʟʨʘʩʪʘʝʪ ʵʥʝʨʛʠʷ, 

ʩʚʝʪʠʤʦʩʪʴ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʝʩʪʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʢʘʣʠʙʨʦʚʦʢ ʜʝʪʝʢʪʦʨʦʚ. 



ʊʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ ʢʘʢ ʩʣʦʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪʘʢ ʠ ʠʭ ʜʣʠʪʝʣʴʥʦʩʪʴ. ɽʩʣʠ 

ʨʘʥʴʰʝ ʤʦʞʥʦ ʙʳʣʦ ʟʘʚʝʨʰʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ ʟʘ 1-2 ʛʦʜʘ, ʪʦ ʩʝʡʯʘʩ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ 

10 ʣʝʪ ʜʣʷ ʙʦʣʴʰʠʭ ʜʝʪʝʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʢʨʦʤʝ ʝʜʠʥʠʯʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʪʨʝʙʫʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʜʝʪʝʢʪʦʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʥʘʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ, 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʦʚ ʯʘʩʪʠʮ.  

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʪʢʦ ʫʩʪʘʥʦʚʢʘ ATLAS, ʢʦʪʦʨʘʷ ʧʦʩʪʨʦʝʥʘ 

ʧʦ ʪʠʧʠʯʥʦʡ ʜʣʷ ʢʦʣʣʘʡʜʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʭʝʤʝ ï ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʜʝʪʝʢʪʦʨʦʚ 

ʚʩʪʘʚʣʝʥʳ ʦʜʠʥ ʚ ʜʨʫʛʦʡ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ATLAS ʝʩʪʴ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, 

ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʢʘʢ ʠʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʪʘʢ ʠ ʘʜʨʦʥʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ, ʦ ʢʦʪʦʨʦʤ 

ʧʦʡʜʸʪ ʨʝʯʴ ʩʝʛʦʜʥʷ. ɸʜʨʦʥʥʳʡ ʢʘʣʦʨʠʤʝʪʨ, ʠʟʚʝʩʪʥʳʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Tile 

calorimeter, ʩʦʩʪʦʠʪ ʠʟ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʠʜʝ  ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʪʘʡʣʦʚ 

ʚʩʪʘʚʣʝʥʥʳʭ ʚ ʘʙʩʦʨʙʝʨ ʠʟ ʩʪʘʣʠ. ʆʥ ʠʤʝʝʪ ʢʘʢ ʧʨʦʜʦʣʴʥʫʶ ʪʘʢ ʠ ʧʦʧʝʨʝʯʥʫʶ 

ʩʝʛʤʝʥʪʘʮʠʶ, ʩʚʝʪʦʩʙʦʨ ʚʝʜʸʪʩʷ ʩ ʜʚʫʭ ʛʨʘʥʝʡ ʪʘʡʣʦʚ ʚ ʬʦʪʦʫʤʥʦʞʠʪʝʣʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʜʝʪʝʢʪʦʨʝ. ʈʘʟʤʝʨʳ ʢʘʣʦʨʠʤʝʪʨʘ ʙʦʣʴʰʠʝ ï 

ʜʝʩʷʪʢʠ ʤʝʪʨʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʩʠʩʪʝʤ, ʯʪʦʙʳ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʪʘʢʠʤʠ ʤʘʩʰʪʘʙʘʤʠ. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʤʝʪʦʜʳ ʢʘʣʠʙʨʦʚʢʠ 

ʢʘʣʦʨʠʤʝʪʨʦʚ. ɺʦ-ʧʝʨʚʳʭ ʯʘʩʪʠʮʘʤʠ ʚʦ ʚʨʝʤʷ ʥʘʙʦʨʘ ʜʘʥʥʳʭ (in-situ), ʧʫʯʢʘʤʠ 

ʯʘʩʪʠʮ ʠʟʚʝʩʪʥʦʡ ʵʥʝʨʛʠʠ (ʥʘ ʪʝʩʪʦʚʳʭ ʧʫʯʢʘʭ), ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʢʘʣʦʨʠʤʝʪʨʦʚ ʢʘʣʠʙʨʦʚʢʘ ʩʚʝʪʦʤ (ʩʚʝʪʦʜʠʦʜʘʤʠ ʠʣʠ ʣʘʟʝʨʦʤ), ʠ 

ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʢʘʢ ʙʝʪʘ ʪʘʢ ʠ ʛʘʤʤʘ. ʇʦʥʷʪʥʦ, ʯʪʦ ʚʩʝ ʵʪʠ ʤʝʪʦʜʳ 

ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʝ, ʘ ʜʣʷ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʢʘʣʦʨʠʤʝʪʨʦʚ ʩ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʩʚʝʪʘ, ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʶʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʠ 

ʩʪʘʙʠʣʴʥʫʶ ʢʘʣʠʙʨʦʚʢʫ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʧʨʦʚʝʨʷʶʪ ʚʝʩʴ ʦʧʪʠʯʝʩʢʠʡ ʪʨʘʢʪ. ɽʩʣʠ ʤʳ 

ʙʫʜʝʤ ʩʚʝʪʦʤ ʦʙʣʫʯʘʪʴ ʪʦʣʴʢʦ ʬʦʪʦʫʤʥʦʞʠʪʝʣʠ, ʪʦ ʤʳ ʥʝ ʙʫʜʝʤ ʟʥʘʪʴ ʯʪʦ ʫ ʥʘʩ 

ʧʨʦʠʩʭʦʜʠʪ ʩʦ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤʠ ʪʘʡʣʘʤʠ ʠ ʩʦ ʩʧʝʢʪʨʦʩʤʝʱʘʶʱʠʤʠ ʚʦʣʦʢʥʘʤʠ. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʛʦʚʦʨʠʪʩʷ ʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ. ʊʨʝʙʦʚʘʣʦʩʴ ʩʦʟʜʘʪʴ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʘʣʠʙʨʦʚʢʠ ʠ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʘʜʨʦʥʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ 

ʫʩʪʘʥʦʚʢʠ ATLAS, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ: ʥʝʦʙʭʦʜʠʤ ʙʳʣ 

ʢʦʥʪʨʦʣʴ ʚʩʝʡ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʩʝʭ ʷʯʝʝʢ ʢʘʣʦʨʠʤʝʪʨʘ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ ʭʫʞʝ ʯʝʤ 

1 %, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʢʘʣʠʙʨʦʚʢʫ ʦʪʜʝʣʴʥʳʭ 

ʤʦʜʫʣʝʡ ʥʘ ʪʝʩʪʦʚʳʭ ʧʫʯʢʘʭ ʥʘ ʚʩʝ ʤʦʜʫʣʠ ʢʘʣʦʨʠʤʝʪʨʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ, ʢʘʢ 

ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʜʦ ʵʪʦʛʦ, ʥʘʙʣʶʜʝʥʠʝ ʠ ʫʜʝʨʞʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ï 10 ʠ ʙʦʣʝʝ ʣʝʪ. ʅʫʞʥʘ ʙʳʣʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʩ ʫʜʘʣʸʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʥʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʧʦ ʭʦʜʫ ʨʘʙʦʪʳ. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ï ʢʨʘʪʢʦ ʦ ʧʨʠʥʮʠʧʘʭ ʢʘʣʠʙʨʦʚʢʠ ʜʚʠʞʫʱʠʤʩʷ 

ʠʩʪʦʯʥʠʢʦʤ, ʷ ʟʜʝʩʴ ʭʦʯʫ ʧʦʜʯʝʨʢʥʫʪʴ ʪʦ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ 

ʥʝʧʨʝʨʳʚʥʦ ʜʚʠʞʝʪʩʷ. ɽʩʣʠ ʨʘʥʴʰʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʣʘʩʴ ʪʘʢʘʷ ʩʭʝʤʘ, ʯʪʦ ʠʩʪʦʯʥʠʢ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʣʩʷ ʧʝʨʝʜ ʢʘʢʠʤ-ʪʦ ʢʦʥʢʨʝʪʥʳʤ ʤʦʜʫʣʝʤ ʢʘʣʦʨʠʤʝʪʨʘ, ʪʦ ʟʜʝʩʴ 

ʠʩʪʦʯʥʠʢ ʜʚʠʞʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ. ʇʨʠ ʵʪʦʤ, ʢʦʛʜʘ ʦʥ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʫʪʨʠ ʪʝʣʘ 

ʢʘʣʦʨʠʤʝʪʨʘ ï ʩʯʠʪʳʚʘʶʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʪʦʢʠ ʬʦʪʦʫʤʥʦʞʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʩʤʦʪʨʷʪ ʥʘ ʷʯʝʡʢʠ ʢʘʣʦʨʠʤʝʪʨʘ. ʀ ʝʩʣʠ ʚ ʜʨʫʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʠʤʝʥʷʣʠʩʴ ʚ 

ʦʩʥʦʚʥʦʤ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ï ʠʩʪʦʯʥʠʢ ʧʝʨʝʜʚʠʛʘʣʩʷ ʧʨʦʚʦʣʦʢʦʡ, ʛʨʫʧʧʦʡ ʠʟ 

ʀʌɺʕ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ. 



     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʧʦʢʘʟʘʥ ʠʩʪʦʯʥʠʢ, ʟʘʢʣʶʯʸʥʥʳʡ ʚ ʢʘʧʩʫʣʫ, ʢʦʪʦʨʳʡ 

ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʚʥʫʪʨʠ ʤʦʜʫʣʝʡ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʢʘʣʠʙʨʦʚʦʯʥʳʤ ʪʨʫʙʢʘʤ. 

ʄʦʱʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ï 10 ʤʂʠ. ɹʳʣ ʚʳʙʨʘʥ ʛʘʤʤʘ-ʠʩʪʦʯʥʠʢ 
137Cs, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʚʨʝʤʷ ʧʦʣʫʨʘʩʧʘʜʘ ï 30 ʣʝʪ,  

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 60Co. ʇʦʩʢʦʣʴʢʫ ʨʘʟʤʝʨʳ ʫʩʪʘʥʦʚʢʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ, ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʩʣʦʞʥʘʷ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩ ʢʦʤʧʣʝʢʩʦʤ ʫʧʨʘʚʣʷʶʱʝʡ ʠ 

ʩʯʠʪʳʚʘʶʱʝʡ ʵʣʝʢʪʨʦʥʠʢʠ. ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʦ ʜʝʪʝʢʪʦʨʫ, 

8 ʯʘʩʦʚ ʠ ʙʦʣʝʝ, ʧʦʪʨʝʙʦʚʘʣʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʢʨʘʪʢʦ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʆʥʦ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʤ, ʨʘʙʦʪʘʝʪ ʥʘ ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʦʨʘʭ (ʨʘʩʧʨʝʜʝʣʸʥʥʦʝ), ʠ 

ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ ʠʤʝʝʪʩʷ ʚ ʩʠʩʪʝʤʝ, ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʧʦʢʘʟʘʥʦ ʪʦ, ʯʪʦ ʤʳ ʧʦʣʫʯʘʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʵʪʦʡ 

ʩʠʩʪʝʤʳ. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʦʪʢʣʠʢʘ ʦʜʥʦʡ ʷʯʝʡʢʠ ʢʘʣʦʨʠʤʝʪʨʘ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʠʩʪʦʯʥʠʢʘ ʚʥʫʪʨʠ ʥʝʸ. ɿʜʝʩʴ ʤʳ ʚʠʜʠʤ ʧʠʢʠ ʠ ʧʨʦʚʘʣʳ ï ʧʠʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʤʫ ʤʦʤʝʥʪʫ, ʢʦʛʜʘ ʠʩʪʦʯʥʠʢ ʥʘʭʦʜʠʪʩʷ ʧʨʷʤʦ ʥʘʧʨʦʪʠʚ 

ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʦʛʦ ʪʘʡʣʘ, ʘ ʧʨʦʚʘʣʳ ï ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʧʦʧʘʜʘʝʪ ʧʦʜ ʩʪʘʣʴʥʳʝ 

ʧʣʘʩʪʠʥʳ. ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʚʘ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ 

ʤʝʪʦʜʘ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʠʥʪʝʛʨʘʣʴʥʳʡè, ʢʦʛʜʘ ʩʯʠʪʘʣʩʷ ʠʥʪʝʛʨʘʣ ʧʦʜ ʢʨʠʚʦʡ ʠ 

ʜʝʣʠʣʩʷ ʥʘ ʰʠʨʠʥʫ, ʠ çʘʤʧʣʠʪʫʜʥʳʡè, ʢʦʪʦʨʳʡ ʙʳʣ ʭʦʨʦʰ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʬʠʪʠʨʦʚʘʥʠʠ ʧʠʢʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʩʣʝʜʠʪʴ ʥʝʧʨʘʚʠʣʴʥʫʶ ʩʙʦʨʢʫ ʢʘʣʦʨʠʤʝʪʨʘ ʧʨʠ ʝʛʦ 

ʠʟʛʦʪʦʚʣʝʥʠʠ. ʊʦʯʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʣʫʯʰʝ ʯʝʤ 0,3 %. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʷ ʭʦʯʫ ʨʘʩʩʢʘʟʘʪʴ ʦ ʧʨʠʤʝʥʝʥʠʠ ʵʪʦʡ ʩʠʩʪʝʤʳ ʢʘʣʠʙʨʦʚʢʠ. 

ʇʝʨʚʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥʘ ʚʩʪʨʝʪʠʣʘ ï ʵʪʦ ʙʳʣʘ ʩʝʨʪʠʬʠʢʘʮʠʷ ʤʦʜʫʣʝʡ. ɺʦ 

ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʫʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʝʪ ʢʘʢʠʭ-ʪʦ ʙʦʣʴʰʠʭ 

ʧʨʦʙʣʝʤ. ɺʩʝ ʤʦʜʫʣʠ ʧʨʦʰʣʠ ʩʝʨʪʠʬʠʢʘʮʠʶ ʵʪʦʡ ʩʠʩʪʝʤʦʡ ʩ ʮʝʟʠʝʚʳʤ ʠʩʪʦʯʥʠʢʦʤ, 

ʠ ʠʩʧʨʘʚʣʷʣʠʩʴ ʚʩʝ ʦʪʢʣʦʥʝʥʠʷ ʙʦʣʝʝ ʯʝʤ 25 % ʦʪ ʩʨʝʜʥʝʛʦ. ʅʘʧʨʠʤʝʨ, ʥʘ ʵʪʦʡ 

ʢʘʨʪʠʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʟʜʝʩʴ ʧʨʦʩʝʣ ʧʠʢ, ʠ ʵʪʦ ʦʙʳʯʥʦ ʦʟʥʘʯʘʝʪ ʧʣʦʭʦʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ 

ʩʧʝʢʪʨʦʩʤʝʱʘʶʱʠʤ ʚʦʣʦʢʥʦʤ ʠ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʤ ʪʘʡʣʦʤ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, 

ʙʦʣʴʰʠʝ ʥʝʜʦʩʪʘʪʢʠ ʫʩʪʨʘʥʷʣʠʩʴ, ʝʩʣʠ ʵʪʦ ʙʳʣʦ ʚʦʟʤʦʞʥʦ. 

     ʉʣʝʜʫʶʱʠʤ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʙʳʣʘ ʢʘʣʠʙʨʦʚʢʘ ʥʘ 

ʪʝʩʪʦʚʳʭ ʧʫʯʢʘʭ. ʇʦʩʢʦʣʴʢʫ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʦʪʢʘʣʠʙʨʦʚʘʪʴ ʚʩʝ ʤʦʜʫʣʠ 

ʢʘʣʦʨʠʤʝʪʨʘ, ʢʘʣʠʙʨʦʚʘʣʦʩʴ ʪʦʣʴʢʦ 11 % ʤʦʜʫʣʝʡ. ɹʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʰʢʘʣʘ ï ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʠʛʥʘʣʦʤ ʚ ʧʠʢʦ-ʢʫʣʦʥʘʭ ʠ ɻʥʝʨʛʠʝʡ 

ʯʘʩʪʠʮ ʚ ɻʵɺ. ʉ ʧʦʤʦʱʴʶ ʮʝʟʠʝʚʦʡ ʩʠʩʪʝʤʳ ʵʪʘ ʢʘʣʠʙʨʦʚʢʘ ʙʳʣʘ ʧʝʨʝʥʝʩʝʥʘ ʥʘ 

ʦʩʪʘʣʴʥʳʝ ʤʦʜʫʣʠ ʧʫʪʸʤ ʥʘʩʪʨʦʡʢʠ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʬʦʪʦʫʤʥʦʞʠʪʝʣʷʭ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʘʢʦʛʦ ʞʝ ʦʪʢʣʠʢʘ, ʢʘʢ ʠ ʚ ʪʝʭ ʤʦʜʫʣʷʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʘ ʧʫʯʢʝ. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʨʝʯʴ ʠʜʸʪ ʦ ʪʘʢʦʡ ʧʨʦʮʝʜʫʨʝ ʢʘʢ ʚʳʨʘʚʥʠʚʘʥʠʝ. ʇʦʩʢʦʣʴʢʫ 

ʢʘʣʦʨʠʤʝʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʠ ʚ ʪʨʠʛʛʝʨʝ, ʦʯʝʥʴ ʚʘʞʥʘ ʝʛʦ ʦʜʥʦʨʦʜʥʦʩʪʴ. ɼʣʷ 

ʥʘʩʪʨʦʡʢʠ ʦʜʠʥʘʢʦʚʦʛʦ ʦʪʢʣʠʢʘ ʷʯʝʝʢ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʮʝʟʠʝʚʘʷ ʩʠʩʪʝʤʘ ʢʘʣʠʙʨʦʚʢʠ, 

ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʪʢʣʠʢʘ ʦʪ 

ʨʘʟʥʳʭ ʷʯʝʝʢ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʘʣʦʩʴ ʟʘ ʦʪʢʣʠʢʦʤ 

ʚʩʝʭ ʬʦʪʦʫʤʥʦʞʠʪʝʣʝʡ. ɿʜʝʩʴ ʧʨʠʚʝʜʝʥʳ ʜʚʘ ʛʨʘʬʠʢʘ. ʇʨʷʤʳʝ ʧʦʢʘʟʳʚʘʶʪ 



ʨʘʩʧʘʜʥʫʶ ʢʨʠʚʫʶ ʮʝʟʠʝʚʦʛʦ ʠʩʪʦʯʥʠʢʘ. ɺʠʜʥʦ, ʯʪʦ ʚʩʝ ʢʘʣʦʨʠʤʝʪʨʳ ʦʪ ʥʝʛʦ 

ʦʪʢʣʦʥʷʶʪʩʷ, ʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʯʫʜʣʠʚʫʶ ʬʦʨʤʫ. ʅʠʞʥʠʡ ʛʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ 

ʦʪʢʣʠʢ ʩʘʤʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʣʦʷ ʢʘʣʦʨʠʤʝʪʨʘ, ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʧʫʯʢʫ, ʢʦʪʦʨʳʡ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʤʫ ʯʠʩʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ɿʜʝʩʴ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʚʝʜʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʦʝ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʠʥʘʶʪʩʷ ʙʳʩʪʨʳʝ 

ʠʟʤʝʥʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʮʝʟʠʝʚʦʡ ʩʠʩʪʝʤʝ ʚʩʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʫʜʘʣʦʩʴ ʦʪʩʣʝʜʠʪʴ ʠ 

ʧʦʣʫʯʠʪʴ ʧʨʘʚʠʣʴʥʳʝ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʨʨʝʢʪʥʳʭ 

ʜʘʥʥʳʭ. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʧʨʠʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʨʘʟʥʳʭ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʩʠʩʪʝʤ. ʂʘʢ 

ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʚ Tile calorimeter ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʩʠʩʪʝʤ, ʠ ʟʜʝʩʴ 

ʧʨʠʚʝʜʸʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʵʪʠʭ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʩʠʩʪʝʤ ʦʪ ʚʨʝʤʝʥʠ. 

ɺʠʜʥʦ, ʯʪʦ ʚʥʘʯʘʣʝ ʚʩʝ ʦʥʠ ʚʝʜʫʪ ʩʝʙʷ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʥʠ ʥʘʯʠʥʘʶʪ ʨʘʩʭʦʜʠʪʴʩʷ ʚ ʧʦʢʘʟʘʥʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʢʘʣʠʙʨʦʚʢʠ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʪʝʤ ʥʝ ʤʝʥʝʝ ʩʦʛʣʘʩʫʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʩ ʧʦʤʦʱʴʶ ʠʭ 

ʨʘʩʭʦʞʜʝʥʠʷ ʤʦʞʥʦ ʦʪʜʝʣʠʪʴ ʵʬʬʝʢʪʳ ʚ ʩʮʠʥʪʠʣʣʷʪʦʨʝ ʦʪ ʵʬʬʝʢʪʦʚ ʚ 

ʬʦʪʦʫʤʥʦʞʠʪʝʣʷʭ. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʨʝʯʴ ʧʦʡʜʝʪ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʮʝʟʠʝʚʳʭ ʛʘʤʤʘ-ʠʩʪʦʯʥʠʢʦʚ, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʪʩʫʪʩʪʚʠʷ ʧʨʠʤʝʩʝʡ ʜʨʫʛʠʭ 

ʠʟʦʪʦʧʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʚʣʠʷʪʴ ʥʘ ʪʦʯʥʦʩʪʴ ʥʘʰʝʡ ʢʘʣʠʙʨʦʚʢʠ. ʊʘʢʞʝ ʙʳʣ 

ʩʦʟʜʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʩʪʝʥʜ ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

ʷʯʝʝʢ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʦʙʨʝʟʘʥʥʳʭè ʷʯʝʝʢ). ʂʨʦʤʝ ʪʦʛʦ ʘʚʪʦʨʦʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʩʝʨʪʠʬʠʢʘʮʠʷ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʩʯʸʪʯʠʢʦʚ, ʧʦʜʩʦʝʜʠʥʸʥʥʳʭ ʢ ʵʣʝʢʪʨʦʥʠʢʝ 

ʘʜʨʦʥʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ, ʧʫʪʸʤ ʧʨʦʚʦʜʘ ʮʝʟʠʝʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦ ʤʦʜʫʣʶ, ʢ ʢʦʪʦʨʦʤʫ 

ʩʙʦʢʫ ʙʳʣ ʧʨʠʣʦʞʝʥ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʡ ʩʯʸʪʯʠʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝʤ ʤʳ ʧʦʣʫʯʘʝʤ 

ʧʨʠʤʝʨʥʦ ʪʘʢʫʶ ʞʝ ʢʘʨʪʠʥʢʫ ʢʘʢ ʠ ʧʨʠ ʦʙʳʯʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʷʯʝʝʢ, ʠ ʤʳ ʤʦʞʝʤ 

ʩʫʜʠʪʴ ʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʙʦʨʢʠ ʩʯʸʪʯʠʢʘ ʠ ʧʦʩʢʦʣʴʢʫ ʨʘʟʥʳʝ ʩʯʸʪʯʠʢʠ ʧʨʠ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʧʦʜʩʦʝʜʠʥʷʣʠʩʴ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʬʦʪʦʫʤʥʦʞʠʪʝʣʷʤ, ʪʦ ʤʳ ʤʦʞʝʤ 

ʠʭ ʩʨʘʚʥʠʪʴ. 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʩʣʘʡʜʝ ʷ ʭʦʯʫ ʧʨʦʩʫʤʤʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʊʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ ʵʥʝʨʛʠʠ ʩʪʨʫʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʘʜʨʦʥʥʳʡ ʢʘʣʦʨʠʤʝʪʨ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʨʠʛʛʝʨʝ, ʝʛʦ ʢʘʣʠʙʨʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʦʪʙʠʨʘʝʤʳʭ ʩʦʙʳʪʠʡ ʠ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʠʟ-ʟʘ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʠʛʛʝʨʘ, ʝʩʣʠ ʙʳ ʤʳ 

ʥʝ ʧʨʦʚʦʜʠʣʠ ʢʘʣʠʙʨʦʚʢʫ. ʉʠʩʪʝʤʘ ʢʘʣʠʙʨʦʚʢʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʧʦʟʚʦʣʠʣʘ ʥʘʩʪʨʦʠʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʩʧʝʰʥʫʶ ʨʘʙʦʪʫ ʢʘʣʦʨʠʤʝʪʨʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʥʘʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʝʛʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ. 

     ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʝʪʩʷ ʧʨʦʩʫʤʤʠʨʦʚʘʪʴ, ʯʪʦ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʢʘʣʠʙʨʦʚʢʠ ʠ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʘʜʨʦʥʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ 

ʫʩʪʘʥʦʚʢʠ ATLAS ʩ ʧʦʤʦʱʴʶ ʠʩʪʦʯʥʠʢʦʚ, ʧʝʨʝʤʝʱʘʝʤʳʭ ʧʦʪʦʢʦʤ ʞʠʜʢʦʩʪʠ. ɹʳʣʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʠ ʠʟʛʦʪʦʚʣʝʥʦ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ, ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʠ 

ʪʝʩʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʠ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟ, ʙʳʣʠ ʚʳʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʧʨʦʠʟʚʦʜʠʤʳʭ 

ʦʧʝʨʘʮʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɹʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʪʦʯʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ 0,3 % ʜʣʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʷʯʝʝʢ ʢʘʣʦʨʠʤʝʪʨʘ, ʠ 10 % ʦʜʥʦʨʦʜʥʦʩʪʴ ʦʪʢʣʠʢʘ ʧʦ ʚʩʝʤʫ 




