
II  

(ʅʝʟʘʢʦʥʦʜʘʚʥʠ ʘʢʪʠ)  

ʈɽɻʋʃɸʊʀɺʀ  

ʈɽɻʋʃɸʊʀɺɸ (ɽʋ) 2016/1969 ɼɽʃɽɻʀʈɸʅɸ ʅɸ ʂʆʄʀʉʀɱɸʊɸ  

ʦʜ 12 ʩʝʧʪʝʤʚʨʠ 2016 ʛʦʜ.  

ʟʘ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʥʘ ʉʦʚʝʪʦʪ  

ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʩʠʩʪʝʤ ʥʘ ɿʘʝʜʥʠʮʘʪʘ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʠʟʚʦʟʦʪ, ʧʨʝʥʦʩʦʪ, 

ʧʦʩʨʝʜʥʠʰʪʚʦʪʦ ʠ ʪʨʘʥʟʠʪʦʪ ʥʘ ʩʪʦʢʠ ʩʦ ʜʚʦʿʥʘ ʥʘʤʝʥʘ  

ɽɺʈʆʇʉʂɸʊɸ ʂʆʄʀʉʀɱɸ,  

ʀʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ɼʦʛʦʚʦʨʦʪ ʟʘ ʬʫʥʢʮʠʦʥʠʨʘˁʝʪʦ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ,  

ʀʤʘʿ˃ʠ ʿʘ ʧʨʝʜʚʠʜ ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʥʘ ʉʦʚʝʪʦʪ ʦʜ 5 ʤʘʿ 2009 ʛʦʜ. ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ 

ʥʘ ʩʠʩʪʝʤ ʥʘ ɿʘʝʜʥʠʮʘʪʘ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʠʟʚʦʟʦʪ, ʧʨʝʥʦʩʦʪ, ʧʦʩʨʝʜʥʠʰʪʚʦʪʦ ʠ ʪʨʘʥʟʠʪʦʪ ʥʘ ʩʪʦʢʠ 

ʩʦ ʜʚʦʿʥʘ ʥʘʤʝʥʘ (
1
), ʘ ʦʩʦʙʝʥʦ ʯʣʝʥ 15(3) ʦʜ ʠʩʪʘʪʘ, ʩʦ ʦʛʣʝʜ ʥʘ ʪʦʘ ʰʪʦ:  

(1) ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʙʘʨʘ ʩʪʦʢʠʪʝ ʩʦ ʜʚʦʿʥʘ ʥʘʤʝʥʘ ʜʘ ʧʦʜʣʝʞʘʪ ʥʘ ʝʬʝʢʪʠʚʥʘ 

ʢʦʥʪʨʦʣʘ ʢʦʛʘ ʩʝ ʠʟʚʝʟʫʚʘʘʪ ʦʜ ʠʣʠ ʧʦʤʠʥʫʚʘʘʪ ʥʠʟ ʋʥʠʿʘʪʘ ʠʣʠ ʢʦʛʘ ʩʝ ʠʩʧʦʨʘʯʫʚʘʘʪ ʜʦ 

ʪʨʝʪʘ ʟʝʤʿʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʧʦʩʨʝʜʥʠʯʢʠ ʫʩʣʫʛʠ ʢʦʠ ʛʠ ʜʘʚʘ ʧʦʩʨʝʜʥʠʢ ʢʦʿ ʝ ʩʦ ʩʝʜʠʰʪʝ ʠʣʠ 

ʦʩʥʦʚʘʥ ʚʦ ʋʥʠʿʘʪʘ.  

(2) ɸʥʝʢʩ I ʢʦʥ ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʚʦʚʝʜʫʚʘ ʟʘʝʜʥʠʯʢʘ ʣʠʩʪʘ ʥʘ ʩʪʦʢʠ ʩʦ ʜʚʦʿʥʘ 

ʥʘʤʝʥʘ ʢʦʠ ʧʦʜʣʝʞʘʪ ʥʘ ʢʦʥʪʨʦʣʠ ʚʦ ʋʥʠʿʘʪʘ. ʆʜʣʫʢʠʪʝ ʚʦ ʚʨʩʢʘ ʩʦ ʩʪʦʢʠʪʝ ʢʦʠ ʧʦʜʣʝʞʘʪ ʥʘ 

ʢʦʥʪʨʦʣʠ ʩʝ ʜʦʥʝʩʝʥʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ɸʚʩʪʨʘʣʠʩʢʘʪʘ ʛʨʫʧʘ, ʂʦʥʪʨʦʣʥʠʦʪ ʨʝʞʠʤ ʟʘ ʨʘʢʝʪʥʘʪʘ 

ʪʝʭʥʦʣʦʛʠʿʘ, ɻʨʫʧʘʪʘ ʥʘ ʥʫʢʣʝʘʨʥʠ ʩʥʘʙʜʫʚʘʯʠ, ɺʘʩʝʥʘʨʩʢʠʦʪ ʘʨʘʥʞʤʘʥ ʠ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ 

ʭʝʤʠʩʢʦ ʦʨʫʞʿʝ.  

(3) ʃʠʩʪʘʪʘ ʥʘ ʩʪʦʢʠ ʩʦ ʜʚʦʿʥʘ ʥʘʤʝʥʘ ʚʦ ɸʥʝʢʩ I ʢʦʥ ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʪʨʝʙʘ 

ʨʝʜʦʚʥʦ ʜʘ ʩʝ ʘʞʫʨʠʨʘ ʩʦ ʮʝʣ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʮʝʣʦʩʥʘ ʫʩʦʛʣʘʩʝʥʦʩʪ ʩʦ ʤʝʺʫʥʘʨʦʜʥʠʪʝ 

ʙʝʟʙʝʜʥʦʩʥʠ ʦʙʚʨʩʢʠ ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪ ʠ ʜʘ ʩʝ ʟʘʜʨʞʠ ʢʦʥʢʫʨʝʥʪʥʦʩʪʘ ʥʘ 

ʝʢʦʥʦʤʩʢʠʪʝ ʦʧʝʨʘʪʦʨʠ. ʇʨʦʤʝʥʠʪʝ ʥʘ ʢʦʥʪʨʦʣʥʠʪʝ ʣʠʩʪʠ ʫʩʚʦʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʤʝʺʫʥʘʨʦʜʥʠʪʝ ʨʝʞʠʤʠ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʰʠʨʝˁʝʪʦ ʠ ʩʧʦʛʦʜʙʠʪʝ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʠʟʚʦʟʦʪ ʚʦ 

2015 ʛʦʜ. ʩʝʛʘ ʙʘʨʘʘʪ ʫʰʪʝ ʝʜʥʦ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ɸʥʝʢʩ I ʢʦʥ ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009. 

ʉʦ ʮʝʣ ʜʘ ʩʝ ʦʣʝʩʥʘʪ ʫʧʘʪʫʚʘˁʘʪʘ ʟʘ ʦʨʛʘʥʠʪʝ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʠʟʚʦʟʦʪ ʠ ʟʘ ʝʢʦʥʦʤʩʢʠʪʝ 

ʦʧʝʨʘʪʦʨʠ, ʧʦʪʨʝʙʥʦ ʝ ʘʞʫʨʠʨʘˁʝ ʠ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ɸʥʝʢʩ I ʢʦʥ ʪʘʘ ʈʝʛʫʣʘʪʠʚʘ.  

                                                           
1 ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ L 134, 29.5.2009, ʩʪʨ.1 



(4) ɸʥʝʢʩʠʪʝ IIʘ ʜʦ IIf ʢʦʥ ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʛʠ ʫʪʚʨʜʫʚʘʘʪ ɻʝʥʝʨʘʣʥʠʪʝ ʜʦʟʚʦʣʠ ʟʘ 

ʠʟʚʦʟ ʥʘ ʋʥʠʿʘʪʘ.  

(5) ɸʥʝʢʩʦʪ IIg ʢʦʥ ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʿʘ ʫʪʚʨʜʫʚʘ ʣʠʩʪʘʪʘ ʥʘ ʩʪʦʢʠ ʩʦ ʜʚʦʿʥʘ ʥʘʤʝʥʘ 

ʢʦʠ ʩʝ ʠʩʢʣʫʯʫʚʘʘʪ ʦʜ ʜʝʣʦʢʨʫʛʦʪ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʛʝʥʝʨʘʣʥʠ ʜʦʟʚʦʣʠ ʟʘ ʠʟʚʦʟ ʠ ʦʜ 

ʛʝʥʝʨʘʣʥʠʪʝ ʜʦʟʚʦʣʠ ʟʘ ʠʟʚʦʟ ʥʘ ʋʥʠʿʘʪʘ.  

(6) ɸʥʝʢʩʦʪ IV ʢʦʥ ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʛʠ ʫʪʚʨʜʫʚʘ ʙʘʨʘˁʘʪʘ ʟʘ ʜʘʚʘˁʝ ʜʦʟʚʦʣʘ ʟʘ 

ʦʜʨʝʜʝʥʠ ʧʨʝʥʦʩʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ɿʘʝʜʥʠʮʘʪʘ. 

(7) ʀʟʤʝʥʠʪʝ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ ʣʠʩʪʘ ʥʘ ʩʪʦʢʠ ʩʦ ʜʚʦʿʥʘ ʥʘʤʝʥʘ ʥʘ ɽʋ ʚʦ ɸʥʝʢʩ I ʙʘʨʘʘʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠʟʤʝʥʠ ʥʘ ɸʥʝʢʩʠʪʝ IIa ʜʦ IIg ʠ ʥʘ ɸʥʝʢʩʦʪ IV ʟʘ ʩʪʦʢʠʪʝ ʩʦ ʜʚʦʿʥʘ ʥʘʤʝʥʘ 

ʢʦʠ ʩʝ ʥʘʚʝʜʝʥʠ ʠ ʚʦ ɸʥʝʢʩʠʪʝ IIa ʜʦ IIg ʠ ɸʥʝʢʩ IV. 

(8) ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʿʘ ʦʚʣʘʩʪʫʚʘ ʂʦʤʠʩʠʿʘʪʘ ʜʘ ʿʘ ʘʞʫʨʠʨʘ ʣʠʩʪʘʪʘ ʥʘ ʩʪʦʢʠ ʩʦ 

ʜʚʦʿʥʘ ʥʘʤʝʥʘ ʦʜ ɸʥʝʢʩ I ʢʘʢʦ ʠ ʦʜ ɸʥʝʢʩʠʪʝ IIa ʜʦ IIg ʠ ɸʥʝʢʩʦʪ IV ʧʨʝʢʫ ʜʝʣʝʛʠʨʘʥʠʪʝ ʘʢʪʠ 

ʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʦʜʥʦʩʥʠʪʝ ʦʙʚʨʩʢʠ ʠ ʟʘʣʦʞʙʠ ʠ ʩʠʪʝ ʥʠʚʥʠ ʠʟʤʝʥʠ ʰʪʦ ʛʠ ʧʨʠʬʘʪʠʣʘ 

ʩʝʢʦʿʘ ʟʝʤʿʘ-ʯʣʝʥʢʘ ʢʘʢʦ ʯʣʝʥʢʘ ʥʘ ʤʝʺʫʥʘʨʦʜʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʰʠʨʝˁʝʪʦ ʠ 

ʩʧʦʛʦʜʙʠʪʝ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʠʟʚʦʟʦʪ ʠʣʠ ʩʦ ʨʘʪʠʬʠʢʫʚʘˁʝ ʥʘ ʩʦʦʜʚʝʪʥʠ ʤʝʺʫʥʘʨʦʜʥʠ ʜʦʛʦʚʦʨʠ. 

(9) ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʪʨʝʙʘ ʩʣʝʜʩʪʚʝʥʦ ʩʦʦʜʚʝʪʥʦ ʜʘ ʩʝ ʠʟʤʝʥʠ,  

ɱɸ ɼʆʅɽʉɽ ʆɺɸɸ ʈɽɻʋʃɸʊʀɺɸ:  

ʏʣʝʥ 1 

ɸʥʝʢʩʠʪʝ I, IIa ʜʦ IIg ʠ IV ʢʦʥ ʈʝʛʫʣʘʪʠʚʘʪʘ (ɽɿ) ʙʨ. 428/2009 ʥʘ ʉʦʚʝʪʦʪ ʩʝ ʠʟʤʝʥʫʚʘʘʪ ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɸʥʝʢʩʠʪʝ ʢʦʥ ʦʚʘʘ ʈʝʛʫʣʘʪʠʚʘ:  

(1) ɸʥʝʢʩ I ʩʝ ʟʘʤʝʥʫʚʘ ʩʦ ʪʝʢʩʪʦʪ ʚʦ ɸʥʝʢʩ I ʢʦʥ ʦʚʘʘ ʈʝʛʫʣʘʪʠʚʘ;  

(2) ɸʥʝʢʩʠʪʝ IIa ʜʦ IIg ʩʝ ʟʘʤʝʥʫʚʘʘʪ ʩʦ ʪʝʢʩʪʦʪ ʚʦ ɸʥʝʢʩ II ʢʦʥ ʦʚʘʘ ʈʝʛʫʣʘʪʠʚʘ;  

(3) ɸʥʝʢʩ IV ʩʝ ʟʘʤʝʥʫʚʘ ʩʦ ʪʝʢʩʪʦʪ ʦʜ ɸʥʝʢʩ III ʢʦʥ ʦʚʘʘ ʈʝʛʫʣʘʪʠʚʘ.  

ʏʣʝʥ 2 

ʆʚʘʘ ʈʝʛʫʣʘʪʠʚʘ ʚʣʝʛʫʚʘ ʚʦ ʩʠʣʘ ʩʣʝʜʥʠʦʪ ʜʝʥ ʦʜ ʜʝʥʦʪ ʥʘ ʥʝʿʟʠʥʦʪʦ ʦʙʿʘʚʫʚʘˁʝ ʚʦ ʉʣʫʞʙʝʥʠʦʪ 

ʚʝʩʥʠʢ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ.  

ʆʚʘʘ ʈʝʛʫʣʘʪʠʚʘ ʝ ʮʝʣʦʩʥʦ ʦʙʚʨʟʫʚʘʯʢʘ ʠ ʥʝʧʦʩʨʝʜʥʦ ʧʨʠʤʝʥʣʠʚʘ ʚʦ ʩʠʪʝ ʟʝʤʿʠ-ʯʣʝʥʢʠ.  

ɹʨʠʩʝʣ, 12 ʩʝʧʪʝʤʚʨʠ 2016 ʛʦʜ.  

 



ɿʘ ʂʦʤʠʩʠʿʘʪʘ  

ɾʘʥ ʂʣʦʜ ɱʋʅʂɽʈ  

ʇʨʝʪʩʝʜʘʪʝʣ 



 

ɸʅɽʂʉ I 

Ăɸʅɽʂʉ I  

ʃʠʩʪʘ ʦʜ ʯʣʝʥʦʪ 3 ʦʜ ʦʚʘʘ ʈʝʛʫʣʘʪʠʚʘ  

ʃʀʉʊɸ ʅɸ ʉʊʆʂʀ ʉʆ ɼɺʆɱʅɸ ʅɸʄɽʅɸ 

ʃʠʩʪʘʪʘ ʩʧʨʦʚʝʜʫʚʘ ʤʝʺʫʥʘʨʦʜʥʦ ʜʦʛʦʚʦʨʝʥʠ ʢʦʥʪʨʦʣʠ ʥʘ ʩʪʦʢʠ ʩʦ ʜʚʦʿʥʘ ʥʘʤʝʥʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ 

ʠ ɺʘʩʝʥʘʨʩʢʠʦʪ ʘʨʘʥʞʤʘʥ, ʂʦʥʪʨʦʣʥʠʦʪ ʨʝʞʠʤ ʟʘ ʨʘʢʝʪʥʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ (MTCR), ɻʨʫʧʘʪʘ ʥʘ 

ʥʫʢʣʝʘʨʥʠ ʩʥʘʙʜʫʚʘʯʠ (NSG), ɸʚʩʪʨʘʣʠʩʢʘʪʘ ʛʨʫʧʘ ʠ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʭʝʤʠʩʢʦ ʦʨʫʞʿʝ (CWC).  

ʉʆɼʈɾʀʅɸ 

ɿʘʙʝʣʝʰʢʠ  

ɸʢʨʦʥʠʤʠ ʠ ʢʨʘʪʝʥʢʠ  

ɼʝʬʠʥʠʮʠʠ  

 

ʂʘʪʝʛʦʨʠʿʘ 0  ʅʫʢʣʝʘʨʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʧʦʩʪʨʦʿʢʠ ʠ ʦʧʨʝʤʘ  

ʂʘʪʝʛʦʨʠʿʘ 1 ʇʦʩʝʙʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʩʨʦʜʥʘ ʦʧʨʝʤʘ  

ʂʘʪʝʛʦʨʠʿʘ 2 ʆʙʨʘʙʦʪʢʘ ʥʘ ʤʘʪʝʨʠʿʘʣʠ  

ʂʘʪʝʛʦʨʠʿʘ 3 ɽʣʝʢʪʨʦʥʩʢʠ ʫʨʝʜʠ  

ʂʘʪʝʛʦʨʠʿʘ 4 ʂʦʤʧʿʫʪʝʨʠ  

ʂʘʪʝʛʦʨʠʿʘ 5 ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʠ ʠ Ăʙʝʟʙʝʜʥʦʩʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠñ 

ʂʘʪʝʛʦʨʠʿʘ 6 ʉʝʥʟʦʨʠ ʠ ʣʘʩʝʨʠ  

ʂʘʪʝʛʦʨʠʿʘ 7 ʅʘʚʠʛʘʮʠʿʘ ʠ ʘʚʠʦʥʩʢʘ ʝʣʝʢʪʨʦʥʠʢʘ  

ʂʘʪʝʛʦʨʠʿʘ 8 ʇʦʤʦʨʩʪʚʦ  

ʂʘʪʝʛʦʨʠʿʘ 9 ɺʦʟʜʫʰʝʥ ʠ ʚʩʝʣʝʥʩʢʠ ʧʨʦʩʪʦʨ ʠ ʧʦʛʦʥʩʢʠ ʩʠʩʪʝʤʠ  

 



 

ʆʇʐʊʀ ɿɸɹɽʃɽʐʂʀ ʂʆʅ ɸʅɽʂʉ I 

1. ɿʘ ʢʦʥʪʨʦʣʘ ʥʘ ʩʪʦʢʠʪʝ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʚʦʝʥʘ ʫʧʦʪʨʝʙʘ, ʚʠʜʝʪʝ ʿʘ 

ʩʦʦʜʚʝʪʥʘʪʘ ʢʦʥʪʨʦʣʥʘ ʣʠʩʪʘ, ʦʜʥʦʩʥʦ ʣʠʩʪʠ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʰʪʦ ʛʠ ʚʦʜʘʪ ʧʦʝʜʠʥʝʯʥʠʪʝ ʟʝʤʿʠ-

ʯʣʝʥʢʠ. ʋʧʘʪʫʚʘˁʘʪʘ ʚʦ ʦʚʦʿ ɸʥʝʢʩ ʢʦʠ ʧʦʩʦʯʫʚʘʘʪ Ăɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ 

ɺʆɽʅʀ ʉʊʆʂʀñ ʫʧʘʪʫʚʘʘʪ ʥʘ ʪʠʝ ʣʠʩʪʠ.  

2. ʇʨʝʜʤʝʪʦʪ ʥʘ ʢʦʥʪʨʦʣʠʪʝ ʰʪʦ ʩʝ ʚʢʣʫʯʝʥʠ ʚʦ ʦʚʦʿ ɸʥʝʢʩ ʥʝ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʥʠʰʪʠ ʩʦ ʠʟʚʦʟ ʥʘ 
ʢʘʢʚʘ ʙʠʣʦ ʥʝʢʦʥʪʨʦʣʠʨʘʥʘ ʩʪʦʢʘ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʧʦʩʪʨʦʿʢʠ) ʢʦʿʘ ʩʦʜʨʞʠ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ 
ʢʦʥʪʨʦʣʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʚʦ ʩʣʫʯʘʿ ʢʦʛʘ ʢʦʥʪʨʦʣʠʨʘʥʠʦʪ ʩʦʩʪʘʚʝʥ ʜʝʣ, ʦʜʥʦʩʥʦ 
ʩʦʩʪʘʚʥʠʪʝ ʜʝʣʦʚʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʛʣʘʚʝʥ ʝʣʝʤʝʥʪ ʥʘ ʩʪʦʢʘʪʘ ʠ ʣʝʩʥʦ ʤʦʞʘʪ ʜʘ ʩʝ ʦʪʩʪʨʘʥʘʪ ʠʣʠ 
ʫʧʦʪʨʝʙʘʪ ʟʘ ʜʨʫʛʠ ʮʝʣʠ.  

ʅʘʧʦʤʝʥʘ:  ʇʨʠ ʫʪʚʨʜʫʚʘˁʝʪʦ ʜʘʣʠ ʢʦʥʪʨʦʣʠʨʘʥʠʦʪ ʩʦʩʪʘʚʝʥ ʜʝʣ, ʦʜʥʦʩʥʦ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ 

 ʪʨʝʙʘ ʜʘ ʩʝ ʩʤʝʪʘʘʪ ʟʘ ʛʣʘʚʝʥ ʝʣʝʤʝʥʪ, ʪʨʝʙʘ ʜʘ ʩʝ ʦʜʤʝʨʘʪ ʚʢʣʫʯʝʥʠʪʝ ʬʘʢʪʦʨʠ 

 ʥʘ ʢʦʣʠʯʠʥʘ, ʚʨʝʜʥʦʩʪʘ ʠ ʪʝʭʥʦʣʦʰʢʦʪʦ ʟʥʘʝˁʝ, ʢʘʢʦ ʠ ʦʩʪʘʥʘʪʠʪʝ ʧʦʩʝʙʥʠ 

 ʦʢʦʣʥʦʩʪʠ ʧʦʜ ʢʦʠ ʢʦʥʪʨʦʣʠʨʘʥʠʦʪ ʩʦʩʪʘʚʝʥ ʜʝʣ, ʦʜʥʦʩʥʦ ʜʝʣʦʚʠ ʙʠ ʤʦʞʝʣʝ ʜʘ 

 ʙʠʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʢʘʢʦ ʛʣʘʚʝʥ ʝʣʝʤʝʥʪ ʥʘ ʩʪʦʢʘʪʘ ʰʪʦ ʩʝ ʥʘʙʘʚʫʚʘ.  

3. ɺʦ ʩʪʦʢʠʪʝ ʥʘʚʝʜʝʥʠ ʚʦ ʦʚʦʿ ɸʥʝʢʩ ʩʧʘʺʘʘʪ ʥʦʚʠ ʠ ʢʦʨʠʩʪʝʥʠ ʩʪʦʢʠ.  

4. ɺʦ ʥʝʢʦʠ ʧʨʠʤʝʨʠ, ʭʝʤʠʩʢʠʪʝ ʩʫʧʩʪʘʥʮʠʠ ʩʝ ʥʘʚʝʜʝʥʠ ʧʦ ʠʤʝ ʠ CAS-ʙʨʦʿ. ʃʠʩʪʘʪʘ ʩʝ ʦʜʥʝʩʫʚʘ 

ʥʘ ʭʝʤʠʩʢʠ ʩʫʧʩʪʘʥʮʠʠ ʩʦ ʠʩʪʘʪʘ ʩʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʠ ʭʠʜʨʘʪʠʪʝ), ʙʝʟ ʦʛʣʝʜ 

ʥʘ ʠʤʝʪʦ ʠʣʠ CAS-ʙʨʦʿʦʪ. CAS-ʙʨʦʝʚʠʪʝ ʩʝ ʧʨʠʢʘʞʘʥʠ ʟʘ ʜʘ ʧʦʤʦʛʥʘʪ ʚʦ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘʪʘ ʥʘ 

ʢʦʥʢʨʝʪʥʘ ʭʝʤʠʩʢʘ ʩʫʧʩʪʘʥʮʠʿʘ ʠʣʠ ʩʤʝʩʘ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘʪʘ. CAS-ʙʨʦʝʚʠʪʝ ʥʝ ʤʦʞʝ 

ʜʘ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʢʘʢʦ ʝʜʠʥʩʪʚʝʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ, ʙʠʜʝʿ˃ʠ ʥʝʢʦʠ ʦʙʣʠʮʠ ʦʜ ʥʘʚʝʜʝʥʠʪʝ 

ʭʝʤʠʩʢʠ ʩʫʧʩʪʘʥʮʠʠ ʠʤʘʘʪ ʨʘʟʣʠʯʥʠ CAS-ʙʨʦʝʚʠ ʠ ʩʤʝʩʠʪʝ ʢʦʠ ʩʦʜʨʞʘʪ ʥʝʢʦʿʘ ʥʘʚʝʜʝʥʘ 

ʭʝʤʠʩʢʘ ʩʫʧʩʪʘʥʮʠʿʘ ʤʦʞʝ ʠʩʪʦ ʪʘʢʘ ʜʘ ʠʤʘʘʪ ʨʘʟʣʠʯʥʠ CAS-ʙʨʦʝʚʠ.  

 

ɿɸɹɽʃɽʐʂɸ ɿɸ ʅʋʂʃɽɸʈʅɸʊɸ ʊɽʍʅʆʃʆɻʀɱɸ (NTN) 

 

(ʉʝ ʯʠʪʘ ʚʦ ʚʨʩʢʘ ʩʦ ʆʜʜʝʣ E ʦʜ ʂʘʪʝʛʦʨʠʿʘ 0.)  

Ăʊʝʭʥʦʣʦʛʠʿʘʪʘñ ʥʝʧʦʩʨʝʜʥʦ ʧʦʚʨʟʘʥʘ ʩʦ ʩʠʪʝ ʩʪʦʢʠ ʢʦʠ ʩʝ ʢʦʥʪʨʦʣʠʨʘʘʪ ʚʦ ʂʘʪʝʛʦʨʠʿʘ 0 ʩʝ 

ʢʦʥʪʨʦʣʠʨʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʦʜʨʝʜʙʠʪʝ ʦʜ ʂʘʪʝʛʦʨʠʿʘ 0.  

Ăʊʝʭʥʦʣʦʛʠʿʘʪʘñ ʟʘ Ăʨʘʟʚʦʿñ, Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʩʪʦʢʠ ʦʩʪʘʥʫʚʘ 

ʧʦʜ ʢʦʥʪʨʦʣʘ ʜʫʨʠ ʠ ʢʦʛʘ ʝ ʧʨʠʤʝʥʣʠʚʘ ʢʘʿ ʥʝʢʦʥʪʨʦʣʠʨʘʥʠ ʩʪʦʢʠ.  

ʆʜʦʙʨʫʚʘˁʝʪʦ ʥʘ ʩʪʦʢʠʪʝ ʟʘ ʠʟʚʦʟ ʠʩʪʦ ʪʘʢʘ ʛʦ ʦʚʣʘʩʪʫʚʘ ʠ ʠʟʚʦʟʦʪ ʜʦ ʠʩʪʠʦʪ ʢʨʘʝʥ ʢʦʨʠʩʥʠʢ ʥʘ 

ʤʠʥʠʤʘʣʥʘʪʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʢʦʿʘ ʝ ʧʦʪʨʝʙʥʘ ʟʘ ʧʦʩʪʘʚʫʚʘˁʝ, ʬʫʥʢʮʠʦʥʠʨʘˁʝ, ʦʜʨʞʫʚʘˁʝ ʠ 

ʧʦʧʨʘʚʢʠ ʥʘ ʩʪʦʢʘʪʘ.  



ʂʦʥʪʨʦʣʘʪʘ ʥʘ ʧʨʝʥʦʩʦʪ ʥʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʥʝ ʩʝ ʧʨʠʤʝʥʫʚʘ ʟʘ ʠʥʬʦʨʤʘʮʠʠʪʝ Ăʚʦ ʿʘʚʥʠʦʪ ʜʦʤʝʥñ 

ʠʣʠ ʟʘ Ăʦʩʥʦʚʥʦ ʥʘʫʯʥʦ ʠʩʪʨʘʞʫʚʘˁʝñ.   

ʆʇʐʊɸ ʊɽʍʅʆʃʆʐʂɸ ɿɸɹɽʃɽʐʂɸ (GTN) 

(ʉʝ ʯʠʪʘ ʚʦ ʚʨʩʢʘ ʩʦ ʆʜʜʝʣ E ʦʜ ʂʘʪʝʛʦʨʠʠʪʝ 1 ʜʦ 9.)  

ʀʟʚʦʟʦʪ ʥʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ Ăʧʦʪʨʝʙʥʘñ ʟʘ Ăʨʘʟʚʦʿñ, Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʩʪʦʢʠ ʢʦʠ ʩʝ 

ʢʦʥʪʨʦʣʠʨʘʥʠ ʚʦ ʂʘʪʝʛʦʨʠʠʪʝ 1 ʜʦ 9 ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʦʜʨʝʜʙʠʪʝ ʦʜ ʂʘʪʝʛʦʨʠʠʪʝ 1 

ʜʦ 9.  

Ăʊʝʭʥʦʣʦʛʠʿʘʪʘñ Ăʧʦʪʨʝʙʥʘñ ʟʘ Ăʨʘʟʚʦʿñ, Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʩʪʦʢʠ 

ʦʩʪʘʥʫʚʘ ʧʦʜ ʢʦʥʪʨʦʣʘ ʜʫʨʠ ʠ ʢʦʛʘ ʝ ʧʨʠʤʝʥʣʠʚʘ ʢʘʿ ʥʝʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʩʪʦʢʠ.  

ʂʦʥʪʨʦʣʘʪʘ ʥʝ ʩʝ ʧʨʠʤʝʥʫʚʘ ʟʘ ʦʥʘʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʢʦʿʘ ʝ ʧʦʪʨʝʙʥʠʦʪ ʤʠʥʠʤʫʤ ʟʘ ʧʦʩʪʘʚʫʚʘˁʝ, 

ʬʫʥʢʮʠʦʥʠʨʘˁʝ, ʦʜʨʞʫʚʘˁʝ (ʧʨʦʚʝʨʢʘ) ʠ ʧʦʧʨʘʚʢʘ ʥʘ ʦʥʠʝ ʩʪʦʢʠ ʢʦʠ ʥʝ ʩʝ ʢʦʥʪʨʦʣʠʨʘʘʪ ʠʣʠ ʯʠʿ 

ʠʟʚʦʟ ʝ ʦʜʦʙʨʝʥ.  

ʅʘʧʦʤʝʥʘ: ʆʚʘ ʥʝ ʿʘ ʦʩʣʦʙʦʜʫʚʘ Ăʪʝʭʥʦʣʦʛʠʿʘʪʘñ ʥʘʚʝʜʝʥʘ ʚʦ 1E002.e.,1E002.f, 

 8E002.ʘ. ʠ ʚʦ 8E002.b.  

ʂʦʥʪʨʦʣʘʪʘ ʥʘ ʧʨʝʥʦʩʦʪ ʥʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʥʝ ʩʝ ʧʨʠʤʝʥʫʚʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ Ăʚʦ ʿʘʚʥʠʦʪ ʜʦʤʝʥñ, ʟʘ 

Ăʦʩʥʦʚʥʦ ʥʘʫʯʥʦ ʠʩʪʨʘʞʫʚʘˁʝñ ʠ ʟʘ ʤʠʥʠʤʘʣʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʪʨʝʙʥʠ ʟʘ ʙʘʨʘˁʘ ʟʘ 

ʧʘʪʝʥʪʠʨʘˁʝ.  

 

ʆʇʐʊɸ ɿɸɹɽʃɽʐʂɸ ɿɸ ʉʆʌʊɺɽʈʆʊ (GSN) 

(ʆʚʘʘ ʥʘʧʦʤʝʥʘ ʿʘ ʟʘʤʝʥʫʚʘ ʩʝʢʦʿʘ ʢʦʥʪʨʦʣʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʆʜʜʝʣʦʪ D ʦʜ ʂʘʪʝʛʦʨʠʠʪʝ 0 ʜʦ 9.)  

ʂʘʪʝʛʦʨʠʠʪʝ 0 ʜʦ 9 ʦʜ ʦʚʘʘ ʣʠʩʪʘ ʥʝ ʢʦʥʪʨʦʣʠʨʘʘʪ Ăʩʦʬʪʚʝʨñ ʢʦʿ ʝ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ:  

ʘ. ʉʦʬʪʚʝʨ ʢʦʿ ʝ ʛʝʥʝʨʘʣʥʦ ʜʦʩʪʘʧʝʥ ʟʘ ʿʘʚʥʦʩʪʘ ʩʦ ʪʦʘ ʰʪʦ: 

1.  ɹʝʟ ʦʛʨʘʥʠʯʫʚʘˁʝ ʩʝ ʧʨʦʜʘʚʘ ʦʜ ʟʘʣʠʭʠʪʝ ʥʘ ʤʝʩʪʘʪʘ ʟʘ ʤʘʣʦʧʨʦʜʘʞʙʘ ʧʨʝʢʫ: 

 a. ʊʨʘʥʩʘʢʮʠʠ ʧʨʝʢʫ ʰʘʣʪʝʨ; 

 b. ʊʨʘʥʩʘʢʮʠʠ ʩʦ ʥʘʨʘʯʢʘ ʧʦ ʧʦʰʪʘ; 

 c. ɽʣʝʢʪʨʦʥʩʢʠ ʪʨʘʥʩʘʢʮʠʠ; ʠʣʠ 

 d. ʊʨʘʥʩʘʢʮʠʠ ʩʦ ʥʘʨʘʯʢʠ ʧʦ ʪʝʣʝʬʦʥ; ʠ 

2. ʉʦʬʪʚʝʨ ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʠʥʩʪʘʣʠʨʘˁʝ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʦʨʠʩʥʠʢʦʪ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʥʘ 

 ʟʥʘʯʠʪʝʣʥʘ ʧʦʜʜʨʰʢʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʜʦʙʘʚʫʚʘʯʦʪ;  



ʅʘʧʦʤʝʥʘ:  ɺʥʝʩʦʪ ʘ. ʦʜ ʆʧʰʪʘʪʘ ʟʘʙʝʣʝʰʢʘ ʟʘ ʩʦʬʪʚʝʨ ʥʝ ʛʦ ʦʩʣʦʙʦʜʫʚʘ Ăʩʦʬʪʚʝʨʦʪñ  

  ʦʧʨʝʜʝʣʝʥ ʚʦ ʂʘʪʝʛʦʨʠʿʘ 5 ï ɼʝʣ 2 (Ăɹʝʟʙʝʜʥʦʩʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠñ).  

b. Ăɺʦ ʿʘʚʥʠʦʪ ʜʦʤʝʥñ; ʠʣʠ  

c. ʄʠʥʠʤʘʣʥʠʦʪ Ăʧʨʝʜʤʝʪʝʥ ʢʦʜñ ʰʪʦ ʝ ʧʦʪʨʝʙʝʥ ʟʘ ʠʥʩʪʘʣʠʨʘˁʝ, ʨʘʙʦʪʝˁʝ, ʦʜʨʞʫʚʘˁʝ 

 (ʧʨʦʚʝʨʫʚʘˁʝ) ʠʣʠ ʧʦʧʨʘʚʘˁʝ ʥʘ ʧʨʝʜʤʝʪʠʪʝ ʢʦʠ ʩʝ ʦʜʦʙʨʝʥʠ ʟʘ ʠʟʚʦʟ. 

 ʅʘʧʦʤʝʥʘ: ɺʥʝʩʦʪ c. ʦʜ ʆʧʰʪʘʪʘ ʟʘʙʝʣʝʰʢʘ ʟʘ ʩʦʬʪʚʝʨ ʥʝ ʛʦ ʦʩʣʦʙʦʜʫʚʘ Ăʩʦʬʪʚʝʨʦʪñ  

   ʦʧʨʝʜʝʣʝʥ ʚʦ ʂʘʪʝʛʦʨʠʿʘ 5 ï ɼʝʣ 2 (Ăɹʝʟʙʝʜʥʦʩʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠñ).  

 

 

ʆʇʐʊɸ ɿɸɹɽʃɽʐʂɸ ɿɸ Ăɹɽɿɹɽɼʅʆʉʊ ʅɸ ʀʅʌʆʈʄɸʎʀʀñ (GISN) 

ʉʪʦʢʠʪʝ ʠʣʠ ʬʫʥʢʮʠʠʪʝ ʟʘ Ăʙʝʟʙʝʜʥʦʩʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠñ ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʘʘʪ ʧʨʝʜʚʠʜ ʚʦ ʦʜʥʦʩ ʥʘ 

ʦʜʨʝʜʙʠʪʝ ʦʜ ʂʘʪʝʛʦʨʠʿʘ 5 ï ɼʝʣ 2, ʜʫʨʠ ʠ ʜʦʢʦʣʢʫ ʩʝ ʨʘʙʦʪʠ ʟʘ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, Ăʩʦʬʪʚʝʨñ ʠʣʠ 

ʬʫʥʢʮʠʠ ʥʘ ʜʨʫʛʘ ʩʪʦʢʘ.   

 

ʋʈɽɼʅʀʏʂʀ ʇʈɸʂʊʀʂʀ ʅɸ ʉʃʋɾɹɽʅʀʆʊ ɺɽʉʅʀʂ ʅɸ ɽɺʈʆʇʉʂɸʊɸ ʋʅʀɱɸ 

ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʧʨʘʚʠʣʘʪʘ ʫʪʚʨʜʝʥʠ ʚʦ ʩʪʘʚ 6.5 ʥʘ ʩʪʨʘʥʘ ʙʨ. 108 ʦʜ ʄʝʺʫʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠʦʪ 

ʚʦʜʠʯ ʟʘ ʩʪʠʣʦʚʠ (ʠʟʜʘʥʠʝ ʦʜ 2015 ʛʦʜ.), ʟʘ ʪʝʢʩʪʦʚʠʪʝ ʥʘ ʘʥʛʣʠʩʢʠ ʿʘʟʠʢ ʦʙʿʘʚʝʥʠ ʚʦ ʉʣʫʞʙʝʥʠʦʪ 

ʚʝʩʥʠʢ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ:  

½ ʟʘʧʠʨʢʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʜʘ ʩʝ ʦʜʜʝʣʠ ʮʝʣʠʦʪ ʙʨʦʿ ʦʜ ʜʝʮʠʤʘʣʠʪʝ, 

ʮʝʣʠʪʝ ʙʨʦʝʚʠ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʚʦ ʥʠʟʘ ʦʜ ʧʦ ʪʨʠ ʮʠʬʨʠ, ʘ ʥʠʟʠʪʝ ʤʝʺʫʩʝʙʥʦ ʩʝ ʦʜʜʝʣʝʥʠ ʩʦ ʤʘʣʦ 

ʧʨʘʟʥʦ ʤʝʩʪʦ. ʊʝʢʩʪʦʪ ʰʪʦ ʝ ʧʨʝʥʝʩʝʥ ʚʦ ʦʚʦʿ ʘʥʝʢʩ ʛʠ ʩʣʝʜʠ ʛʦʨʝʥʘʚʝʜʝʥʠʪʝ ʧʨʘʢʪʠʢʠ. 



 

ɸʂʈʆʅʀʄʀ ʀ ʂʈɸʊɽʅʂʀ ʋʇʆʊʈɽɹɽʅʀ ɺʆ ʆɺʆɱ ɸʅɽʂʉ 

ʂʦʛʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʢʦ ʜʝʬʠʥʠʨʘʥ ʧʦʠʤ, ʘʢʨʦʥʠʤʦʪ ʠʣʠ ʢʨʘʪʝʥʢʘʪʘ ʩʝ ʥʘʦʺʘ ʚʦ Ăɼʝʬʠʥʠʮʠʠ ʥʘ 

ʧʦʠʤʠʪʝ ʫʧʦʪʨʝʙʝʥʠ ʚʦ ʦʚʦʿ ʘʥʝʢʩñ. 

ɸʢʨʦʥʠʤ ʠʣʠ ʢʨʘʪʝʥʢʘ 

ABEC  ʂʦʤʠʩʠʿʘ ʥʘ ʠʥʞʝʥʝʨʠ ʟʘ ʧʨʩʪʝʥʝʩʪʠ ʣʝʞʠʰʪʘ  

AGMA  ɸʤʝʨʠʢʘʥʩʢʦ ʟʜʨʫʞʝʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘ ʦʧʨʝʤʘ  

AHRS  ʈʝʬʝʨʝʥʪʥʠ ʩʠʩʪʝʤʠ ʟʘ ʧʦʣʦʞʙʘ ʠ ʧʨʘʚʝʮ  

AISI  ɸʤʝʨʠʢʘʥʩʢʠ ʠʥʩʪʠʪʫʪ ʟʘ ʞʝʣʝʟʦ ʠ ʯʝʣʠʢ  

ALU  ʘʨʠʪʤʝʪʠʯʢʘ ʣʦʛʠʯʢʘ ʝʜʠʥʠʮʘ  

ANSI  ɸʤʝʨʠʢʘʥʩʢʠ ʠʥʩʪʠʪʫʪ ʟʘ ʥʘʮʠʦʥʘʣʥʠ ʩʪʘʥʜʘʨʜʠ  

ASTM  ɸʤʝʨʠʢʘʥʩʢʦ ʟʜʨʫʞʝʥʠʝ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʠ ʤʘʪʝʨʠʿʘʣʠ  

ATC  ʢʦʥʪʨʦʣʘ ʥʘ ʚʦʟʜʫʰʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ  

AVLIS  ʩʝʧʘʨʘʮʠʿʘ ʥʘ ʠʟʦʪʦʧʠ ʩʦ ʣʘʩʝʨ ʦʜ ʛʘʩʥʘ ʬʘʟʘ    

CAD  ʢʦʤʧʿʫʪʝʨʩʢʠ ʧʦʤʦʛʥʘʪ ʜʠʟʘʿʥ  

CAS  ʉʣʫʞʙʘ ʟʘ ʭʝʤʠʩʢʠ ʩʫʧʩʪʘʥʮʠʠ  

CDU  ʫʧʨʘʚʫʚʘʯʢʘ ʝʜʠʥʠʮʘ ʩʦ ʪʝʨʤʠʥʘʣ  

CEP  ʚʝʨʦʿʘʪʥʦʩʪ ʥʘ ʨʘʜʠʿʘʣʥʘ ʛʨʝʰʢʘ  

CNTD  ʪʦʧʣʦʪʥʦ ʪʘʣʦʞʝˁʝ ʩʦ ʢʦʥʪʨʦʣʠʨʘʥʘ ʥʫʢʣʝʘʮʠʿʘ  

CPU  ʮʝʥʪʨʘʣʥʘ ʝʜʠʥʠʮʘ ʟʘ ʦʙʨʘʙʦʪʢʘ (ʧʨʦʮʝʩʦʨ)  

CVD  ʭʝʤʠʩʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ  

CW  ʭʝʤʠʩʢʦ ʚʦʿʫʚʘˁʝ  

CW (ʟʘ ʣʘʩʝʨʠ)  ʢʦʥʪʠʥʫʠʨʘʥ ʙʨʘʥ  

DME  ʦʧʨʝʤʘ ʟʘ ʤʝʨʝˁʝ ʥʘ ʨʘʩʪʦʿʘʥʠʝ  

DS  ʥʘʩʦʯʝʥʦ ʟʘʮʚʨʩʪʫʚʘˁʝ  

EB-PVD  ʬʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ ʩʦ ʩʥʦʧ ʦʜ ʝʣʝʢʪʨʦʥʠ  

EBU  ɽʚʨʦʧʩʢʘ ʨʘʜʠʦʜʠʬʫʟʥʘ ʫʥʠʿʘ  

ECM  ʝʣʝʢʪʨʦʭʝʤʠʩʢʘ ʤʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ  

ECR  ʝʣʝʢʪʨʦʥʩʢʘ ʮʠʢʣʦʪʨʦʥʩʢʘ ʨʝʟʦʥʘʥʩʘ  

EDM  ʤʘʰʠʥʠ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʨʦʟʠʿʘ 

EEPROMS  
ʯʠʪʘʯʢʘ (read-only) ʤʝʤʦʨʠʿʘ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʛʨʘʤʠʨʘ ʠ ʙʨʠʰʝ ʢʦʛʘ ʝ 

ʧʦʚʨʟʘʥʘ ʥʘ ʢʦʣʦ 

EIA  ɸʩʦʮʠʿʘʮʠʿʘ ʥʘ ʝʣʝʢʪʨʦʥʩʢʠ ʠʥʜʫʩʪʨʠʠ  

EMC  ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʘ ʢʦʤʧʘʪʠʙʠʣʥʦʩʪ  

ETSI  ɽʚʨʦʧʩʢʠ ʠʥʩʪʠʪʫʪ ʟʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠ ʩʪʘʥʜʘʨʜʠ  

FFT  ɹʨʟʘ ʌʫʨʠʝʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ  

GLONASS  ʩʘʪʝʣʠʪʩʢʠ ʩʠʩʪʝʤ ʟʘ ʛʣʦʙʘʣʥʘ ʥʘʚʠʛʘʮʠʿʘ  

GPS  ʩʠʩʪʝʤ ʟʘ ʛʣʦʙʘʣʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝ  

HBT  ʭʝʪʝʨʦ-ʙʠʧʦʣʘʨʥʠ ʪʨʘʥʟʠʩʪʦʨʠ  

HDDR  ʜʠʛʠʪʘʣʥʦ ʩʥʠʤʘˁʝ ʩʦ ʛʦʣʝʤʘ ʛʫʩʪʠʥʘ  

HEMT  ʪʨʘʥʟʠʩʪʦʨʠ ʩʦ ʚʠʩʦʢʘ ʧʦʜʚʠʞʥʦʩʪ ʥʘ ʝʣʝʢʪʨʦʥʠʪʝ  



ICAO  ʄʝʺʫʥʘʨʦʜʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʟʘ ʮʠʚʠʣʥʦ ʚʦʟʜʫʭʦʧʣʦʚʩʪʚʦ  

IEC  ʄʝʺʫʥʘʨʦʜʥʘ ʝʣʝʢʪʨʦʪʝʭʥʠʯʢʘ ʢʦʤʠʩʠʿʘ  

IEEE  ʀʥʩʪʠʪʫʪ ʟʘ ʠʥʞʝʥʝʨʠ ʟʘ ʝʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ ʝʣʝʢʪʨʦʥʠʢʘ 

IFOV  ʤʦʤʝʥʪʥʦ ʚʠʜʥʦ ʧʦʣʝ  

ILS  ʩʠʩʪʝʤ ʟʘ ʩʣʝʪʫʚʘˁʝ ʩʦ ʧʦʤʦʰ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ  

IRIG  ɻʨʫʧʘ ʟʘ ʤʝʺʫʧʦʣʠʛʦʥʩʢʘ ʠʥʩʪʨʫʤʝʥʪʘʮʠʿʘ  

ISA  ʤʝʺʫʥʘʨʦʜʥʘ ʩʪʘʥʜʘʨʜʥʘ ʘʪʤʦʩʬʝʨʘ  

ISAR  ʨʘʜʘʨ ʩʦ ʠʥʚʝʨʟʥʘ ʩʠʥʪʝʪʠʯʢʘ ʘʧʝʨʪʫʨʘ 

ISO  ʄʝʺʫʥʘʨʦʜʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʟʘ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʘ  

ITU  ʄʝʺʫʥʘʨʦʜʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʫʥʠʿʘ  

JIS  ɱʘʧʦʥʩʢʠ ʠʥʜʫʩʪʨʠʩʢʠ ʩʪʘʥʜʘʨʜ  

JT  ˅ʫʣ-ʪʦʤʩʦʥ  

LIDAR  ʜʝʪʝʢʮʠʿʘ ʠ ʦʜʨʝʜʫʚʘˁʝ ʜʘʣʝʯʠʥʘ ʩʦ ʧʦʤʦʰ ʥʘ ʩʚʝʪʣʠʥʘ  

LRU  ʤʦʤʝʥʪʘʣʥʦ ʟʘʤʝʥʣʠʚʘ ʝʜʠʥʠʮʘ  

MAC  ʢʦʜ ʟʘ ʘʚʪʦʨʠʟʘʮʠʿʘ ʥʘ ʧʦʨʘʢʘ  

Mach  ʦʜʥʦʩ ʥʘ ʙʨʟʠʥʘʪʘ ʥʘ ʧʨʝʜʤʝʪʦʪ ʠ ʙʨʟʠʥʘʪʘ ʥʘ ʟʚʫʢʦʪ (ʧʦ ɽʨʥʩʪ ʄʘʭ)  

MLIS  ʣʘʩʝʨʩʢʘ ʩʝʧʘʨʘʮʠʿʘ ʥʘ ʠʟʦʪʦʧʠ ʦʜ ʤʦʣʝʢʫʣʠ  

MLS  ʩʠʩʪʝʤʠ ʟʘ ʩʣʝʪʫʚʘˁʝ ʩʦ ʧʦʤʦʰ ʥʘ ʤʠʢʨʦʙʨʘʥʦʚʠ  

MOCVD  ʦʨʛʘʥʩʢʦ ʭʝʤʠʩʢʦ ʪʘʣʦʞʝˁʝ ʥʘ ʤʝʪʘʣʠ ʦʜ ʛʘʩʥʘ ʬʘʟʘ  

MRI  ʜʦʙʠʚʘˁʝ ʥʘ ʩʣʠʢʠ ʩʦ ʤʘʛʥʝʪʩʢʘ ʨʝʟʦʥʘʥʩʘ  

MTBF  ʩʨʝʜʥʦ ʚʨʝʤʝ ʧʦʤʝʺʫ ʜʝʬʝʢʪʠ  

Mtops  ʤʠʣʠʦʥ ʪʝʦʨʝʪʩʢʠ ʦʧʝʨʘʮʠʠ ʚʦ ʩʝʢʫʥʜʘ  

MTTF  ʩʨʝʜʥʦ ʚʨʝʤʝ ʜʦ ʜʝʬʝʢʪʦʪ  

NBC  ʥʫʢʣʝʘʨʥʦ, ʙʠʦʣʦʰʢʦ ʠ ʭʝʤʠʩʢʦ  

NDT  ʠʩʧʠʪʫʚʘˁʝ ʙʝʟ ʫʥʠʰʪʫʚʘˁʝ ʥʘ ʧʨʠʤʝʨʦʢʦʪ  

PAR  ʧʨʝʮʠʟʝʥ ʨʘʜʘʨ ʟʘ ʧʨʠʦʺʘˁʝ 

PIN  ʙʨʦʿ ʟʘ ʣʠʯʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ  

ppm  ʜʝʣʦʚʠ ʧʦ ʤʠʣʠʦʥ  

PSD  ʩʧʝʢʪʨʘʣʥʘ ʛʫʩʪʠʥʘ ʥʘ ʤʦ˃ʥʦʩʪ  

QAM  ʢʚʘʜʨʠʪʫʜʥʘ ʘʤʧʣʠʪʫʜʥʘ ʤʦʜʫʣʘʮʠʿʘ  

RF  ʨʘʜʠʦʬʨʝʢʚʝʥʮʠʿʘ  

SACMA  ɸʩʦʮʠʿʘʮʠʿʘ ʥʘ ʜʦʙʘʚʫʚʘʯʠ ʥʘ ʢʦʤʧʦʟʠʪʥʠ ʤʘʪʝʨʠʿʘʣʠ ʦʜ ʥʦʚʘ ʛʝʥʝʨʘʮʠʿʘ  

SAR  ʨʘʜʘʨ ʩʦ ʩʠʥʪʝʪʠʯʢʘ ʘʧʝʨʪʫʨʘ 

SC  ʧʦʝʜʠʥʝʯʝʥ ʢʨʠʩʪʘʣ  

SLAR  ʘʚʠʦʥʩʢʠ ʨʘʜʘʨ ʟʘ ʩʪʨʘʥʠʯʥʦ ʧʨʝʙʘʨʫʚʘˁʝ  

SMPTE  ɿʜʨʫʞʝʥʠʝ ʥʘ ʬʠʣʤʩʢʠ ʠ ʪʝʣʝʚʠʟʠʩʢʠ ʠʥʞʝʥʝʨʠ  

SRA  ʩʢʣʦʧ ʰʪʦ ʩʝ ʟʘʤʝʥʫʚʘ ʚʦ ʨʘʙʦʪʠʣʥʠʮʘ  

SRAM  ʩʪʘʪʠʯʥʘ ʈɸʄ-ʤʝʤʦʨʠʿʘ  

SRM  
ʄʝʪʦʜʠ ʧʨʝʧʦʨʘʯʘʥʠ ʦʜ ɸʩʦʮʠʿʘʮʠʿʘʪʘ ʥʘ ʜʦʙʘʚʫʚʘʯʠ ʥʘ ʢʦʤʧʦʟʠʪʥʠ 

ʤʘʪʝʨʠʿʘʣʠ ʦʜ ʥʦʚʘ ʛʝʥʝʨʘʮʠʿʘ   

SSB  ʝʜʠʥʝʯʝʥ ʩʪʨʘʥʠʯʝʥ ʦʧʩʝʛ  

SSR  ʩʝʢʫʥʜʘʨʝʥ ʨʘʜʘʨ ʟʘ ʥʘʜʟʦʨ  

TCSEC  ɺʝʨʦʜʦʩʪʦʿʥʠ ʢʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʫʚʘˁʝ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʩʠʩʪʝʤ  

TIR  ʚʢʫʧʥʦ ʥʘʚʝʜʝʥʦ ʯʠʪʘˁʝ  



UV  ʫʣʪʨʘʚʠʦʣʝʪʦʚʦ  

UTS  ʢʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ  

VOR  ʜʠʿʘʧʘʟʦʥ ʩʦ ʢʨʫʞʝʥ ʜʠʿʘʛʨʘʤ ʥʘ ʟʨʘʯʝˁʝ ʥʘ ʤʥʦʛʫ ʚʠʩʦʢʠ ʬʨʝʢʚʝʥʮʠʠ  

YAG  ʠʪʨʠʫʤ/ʘʣʫʤʠʥʠʫʤ ʛʨʘʥʘʪ   

 

 

ɼɽʌʀʅʀʎʀʀ ʅɸ ʇʆʀʄʀʊɽ ʋʇʆʊʈɽɹɽʅʀ ɺʆ ʆɺʆɱ ɸʅɽʂʉ 

ɼʝʬʠʥʠʮʠʠʪʝ ʥʘ ʧʦʠʤʠʪʝ ʚʦ óʧʦʣʫʥʘʚʦʜʥʠʮʠô ʩʝ ʜʘʜʝʥʠ ʚʦ ʊʝʭʥʠʯʢʘʪʘ ʟʘʙʝʣʝʰʢʘ ʟʘ ʩʦʦʜʚʝʪʥʠʦʪ 

ʧʨʝʜʤʝʪ.  

ɼʝʬʠʥʠʮʠʠʪʝ ʥʘ ʧʦʠʤʠʪʝ ʚʦ Ăʜʚʦʿʥʠ ʥʘʚʦʜʥʠʮʠñ ʩʝ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ:  ʋʧʘʪʫʚʘˁʘʪʘ ʢʦʥ ʢʘʪʝʛʦʨʠʠ ʩʝ ʥʘʚʝʜʫʚʘʘʪ ʚʦ ʟʘʛʨʘʜʠ ʧʦ ʜʝʬʠʥʠʨʘʥʠʦʪ ʧʦʠʤ.  

Ăʊʦʯʥʦʩʪñ (2 3 6 7 8), ʥʘʿʯʝʩʪʦ ʠʟʤʝʨʝʥʘ ʚʦ ʩʤʠʩʣʘ ʥʘ ʥʝʧʨʝʮʠʟʥʦʩʪ, ʝ ʤʘʢʩʠʤʘʣʥʦʪʦ ʦʪʩʪʘʧʫʚʘˁʝ, 

ʧʦʟʠʪʠʚʥʦ ʠʣʠ ʥʝʛʘʪʠʚʥʦ, ʥʘ ʜʘʜʝʥʘ ʥʘʟʥʘʯʝʥʘ ʚʨʝʜʥʦʩʪ ʦʜ ʧʨʠʬʘʪʝʥʠʦʪ ʩʪʘʥʜʘʨʜ ʠʣʠ ʚʠʩʪʠʥʩʢʘʪʘ 

ʚʨʝʜʥʦʩʪ.  

Ăʉʠʩʪʝʤʠ ʟʘ ʘʢʪʠʚʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʣʝʪʘˁʝñ (7) ʩʝ ʩʠʩʪʝʤʠ ʢʦʠ ʩʧʨʝʯʫʚʘʘʪ ʥʝʧʦʞʝʣʥʦ ʜʚʠʞʝˁʝ ʠʣʠ 

ʦʧʪʦʚʘʨʫʚʘˁʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ Ăʣʝʪʘʣʦʪʦñ ʠ ʨʘʢʝʪʘʪʘ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʩʘʤʦʩʪʦʿʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʠʟʣʝʟʥʠʪʝ ʧʦʜʘʪʦʮʠ ʦʜ ʧʦʚʝ˃ʝʢʨʘʪʥʠʪʝ ʩʝʥʟʦʨʠ, ʘ ʧʦʪʦʘ ʛʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʥʝʦʧʭʦʜʥʠʪʝ ʟʘʰʪʠʪʥʠ 

ʢʦʤʘʥʜʠ ʟʘ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʘʚʪʦʤʘʪʩʢʘʪʘ ʢʦʥʪʨʦʣʘ.  

Ăɸʢʪʠʚʝʥ ʧʠʢʩʝʣñ (6 8) ʝ ʥʘʿʤʘʣʠʦʪ (ʝʜʠʥʝʯʝʥ) ʝʣʝʤʝʥʪ ʥʘ ʤʘʪʨʠʯʥʘ ʥʠʟʘ ʚʦ ʮʚʨʩʪʘ ʩʦʩʪʦʿʙʘ ʢʦʿ 

ʚʨʰʠ ʬʫʥʢʮʠʿʘ ʥʘ ʬʦʪʦʝʣʝʢʪʨʠʯʝʥ ʧʨʝʥʦʩ ʢʦʛʘ ʝ ʠʟʣʦʞʝʥ ʥʘ ʩʚʝʪʣʦʩʥʦ (ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ) 

ʟʨʘʯʝˁʝ.  

Ăʇʨʠʩʧʦʩʦʙʝʥʦ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʚʦʿʥʘñ (1) ʝ ʩʝʢʦʿʘ ʠʟʤʝʥʘ ʠʣʠ ʠʟʙʦʨ (ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʠʟʤʝʥʫʚʘˁʝ 

ʥʘ ʯʠʩʪʦʪʘ, ʨʦʢ ʥʘ ʪʨʘʝˁʝ, ʚʠʨʫʣʝʥʪʥʦʩʪ, ʦʩʦʙʠʥʠ ʥʘ ʰʠʨʝˁʝ ʠʣʠ ʦʪʧʦʨʥʦʩʪ ʥʘ UV-ʟʨʘʯʝˁʝ) ʰʪʦ 

ʠʤʘ ʟʘ ʮʝʣ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʘ ʟʘ ʧʨʝʜʠʟʚʠʢʫʚʘˁʝ ʥʘ ʯʦʚʝʯʢʠ ʠʣʠ ʞʠʚʦʪʠʥʩʢʠ ʞʨʪʚʠ, 

ʫʥʠʰʪʫʚʘˁʝ ʥʘ ʦʧʨʝʤʘ ʠʣʠ ʦʰʪʝʪʫʚʘˁʝ ʥʘ ʨʘʩʪʠʪʝʣʥʠ ʢʫʣʪʫʨʠ ʠʣʠ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ.  

Ăʇʨʠʩʧʦʩʦʙʝʥʠ ʤʘʢʩʠʤʘʣʥʠ ʧʝʨʬʦʨʤʘʥʩʠñ (4) ʝ ʧʨʠʩʧʦʩʦʙʝʥʘ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʧʨʠ ʢʦʿʘ 

Ăʜʠʛʠʪʘʣʥʠʪʝ ʢʦʤʧʿʫʪʝʨʠñ ʠʟʚʨʰʫʚʘʘʪ ʦʧʝʨʘʮʠʠ ʥʘ ʩʦʙʠʨʘˁʝ ʠ ʤʥʦʞʝˁʝ ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ ʦʜ 

64 ʙʠʪʦʚʠ ʠʣʠ ʧʦʚʝ˃ʝ, ʢʦʿʘ ʩʝ ʠʟʨʘʟʫʚʘ ʚʦ ʧʦʥʜʝʨʠʨʘʥʠ ʊʝʨʘʌʃʆʇʆɺʀ (WT) ʩʦ ʝʜʠʥʠʮʠ ʦʜ 10
12

 

ʧʨʠʩʧʦʩʦʙʝʥʠ ʦʧʝʨʘʮʠʠ ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ ʚʦ ʩʝʢʫʥʜʘ.  

ʅʘʧʦʤʝʥʘ:  ɺʠʜʝʪʝ ʂʘʪʝʛʦʨʠʿʘ 4, ʊʝʭʥʠʯʢʘ ʥʘʧʦʤʝʥʘ.  

Ăʃʝʪʘʣʦñ (1 7 9) ʝ ʚʦʟʜʫʭʦʧʣʦʚ ʩʦ ʬʠʢʩʥʠ ʢʨʠʣʘ, ʧʦʜʚʠʞʥʠ ʢʨʠʣʘ, ʨʦʪʘʮʠʩʢʠ ʢʨʠʣʘ (ʭʝʣʠʢʦʧʪʝʨ) 

ʠʣʠ ʩʦ ʨʦʪʦʨ ʠʣʠ ʢʨʠʣʘ ʩʦ ʧʨʦʤʝʥʣʠʚʘ ʧʦʟʠʮʠʿʘ ʟʘ ʚʝʨʪʠʢʘʣʥʦ ʧʦʣʝʪʫʚʘˁʝ.  

ʅʘʧʦʤʝʥʘ:  ɺʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ʠ Ăʮʠʚʠʣʥʦ ʣʝʪʘʣʦñ.  



Ăɸʝʨʦʙʨʦʜñ (9) ʝ ʚʦʟʜʫʭʦʧʣʦʚʝʥ ʦʙʿʝʢʪ ʩʦ ʩʦʧʩʪʚʝʥ ʧʦʛʦʥ ʢʦʿ ʣʝʙʜʠ ʚʦ ʚʦʟʜʫʭʦʪ ʩʦ ʧʦʤʦʰ ʥʘ ʛʘʩ 

(ʥʘʿʯʝʩʪʦ ʭʝʣʠʫʤ, ʘ ʧʦʨʘʥʦ ʚʦʜʦʨʦʜ) ʠ ʢʦʿ ʝ ʧʦʣʝʩʝʥ ʦʜ ʚʦʟʜʫʭʦʪ.  

Ăʉʠʪʝ ʜʦʩʪʘʧʥʠ ʥʘʜʦʤʝʩʪʫʚʘˁʘñ (2) ʟʥʘʯʠ ʜʝʢʘ ʩʝ ʨʘʟʛʣʝʜʘʥʠ ʩʠʪʝ ʠʟʚʦʜʣʠʚʠ ʤʝʨʝˁʘ ʰʪʦ ʤʫ ʩʝ 

ʜʦʩʪʘʧʥʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʟʘ ʩʚʝʜʫʚʘˁʝ ʥʘ ʤʠʥʠʤʫʤ ʥʘ ʩʠʪʝ ʩʠʩʪʝʤʩʢʠ ʛʨʝʰʢʠ ʚʦ 

ʧʦʟʠʮʠʦʥʠʨʘˁʝʪʦ ʟʘ ʢʦʥʢʨʝʪʝʥ ʤʦʜʝʣ ʥʘ ʤʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʠʣʠ ʛʨʝʰʢʠ ʚʦ ʤʝʨʝˁʘʪʘ ʟʘ ʢʦʥʢʨʝʪʥʘʪʘ 

ʢʦʦʨʜʠʥʘʪʥʘ ʤʝʨʥʘ ʤʘʰʠʥʘ. 

Ăɼʦʜʝʣʝʥ ʧʦ ITUñ (3 5) ʝ ʜʦʜʝʣʫʚʘˁʝ ʥʘ ʦʧʩʝʟʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʪʝʢʦʚʥʦʪʦ ʠʟʜʘʥʠʝ 

ʥʘ ʨʝʛʫʣʘʪʠʚʠʪʝ ʥʘ ʄʝʺʫʥʘʨʦʜʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʫʥʠʿʘ (ITU) ʟʘ ʨʘʜʠʦʬʨʝʢʚʝʥʮʠʠ ʟʘ 

ʧʨʠʤʘʨʥʠ, ʜʦʟʚʦʣʝʥʠ ʠ ʩʝʢʫʥʜʘʨʥʠ ʫʩʣʫʛʠ.  

ʅʘʧʦʤʝʥʘ:  ɼʦʧʦʣʥʠʪʝʣʥʠʪʝ ʠ ʘʣʪʝʨʥʘʪʠʚʥʠʪʝ ʜʦʜʝʣʫʚʘˁʘ ʥʝ ʩʝ ʚʢʣʫʯʝʥʠ.  

Ăɸʛʦʣʥʦ ʦʪʩʪʘʧʫʚʘˁʝ ʦʜ ʧʦʟʠʮʠʿʘʪʘñ (2) ʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʨʘʟʣʠʢʘ ʧʦʤʝʫ̋ ʘʛʦʣʥʘʪʘ ʧʦʟʠʮʠʿʘ ʠ 

ʨʝʘʣʥʘʪʘ ʠ ʤʥʦʛʫ ʧʨʝʮʠʟʥʦ ʠʟʤʝʨʝʥʘ ʘʛʦʣʥʘ ʧʦʟʠʮʠʿʘ ʦʪʢʘʢʦ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ ʰʪʦ ʩʝ ʦʙʨʘʙʦʪʫʚʘ 

ʥʘ ʨʘʙʦʪʥʘʪʘ ʤʘʩʘ ʝ ʠʟʚʘʜʝʥʦ ʦʜ ʧʨʚʠʯʥʘʪʘ ʧʦʟʠʮʠʿʘ.  

Ăʇʨʦʠʟʚʦʣʥʦ ʘʛʦʣʥʦ ʧʦʤʝʩʪʫʚʘˁʝñ (7) ʝ ʘʛʦʣʥʘ ʛʨʝʰʢʘ ʢʦʿʘ ʩʝ ʘʢʫʤʫʣʠʨʘʣʘ ʩʦ ʪʝʢʦʪ ʥʘ ʚʨʝʤʝʪʦ 

ʧʦʨʘʜʠ ʙʝʣ ʰʫʤ ʚʦ ʘʛʦʣʥʘʪʘ ʙʨʟʠʥʘ (IEEE STD 528-2001). 

  

ĂAPPñ ʝ ʠʩʪʦ ʩʦ Ăʧʨʠʩʧʦʩʦʙʝʥʠ ʤʘʢʩʠʤʘʣʥʠ ʧʝʨʬʦʨʤʘʥʩʠñ.  

Ăɸʩʠʤʝʪʨʠʯʝʥ ʘʣʛʦʨʠʪʘʤñ (5) ʝ ʢʨʠʧʪʦʛʨʘʬʩʢʠ ʘʣʛʦʨʠʪʘʤ ʰʪʦ ʢʦʨʠʩʪʠ ʨʘʟʣʠʯʥʠ ʤʘʪʝʤʘʪʠʯʢʠ 

ʢʣʫʯʝʚʠ ʟʘ ʰʠʬʨʠʨʘˁʝ ʠ ʜʝʰʠʬʨʠʨʘˁʝ. 

ʅʘʧʦʤʝʥʘ:  Ăɸʩʠʤʝʪʨʠʯʥʠʪʝ ʘʣʛʦʨʠʪʘʤʠñ ʥʘʿʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʢʣʫʯʝʚʠ.  

Ăɸʚʪʦʤʘʪʩʢʦ ʩʣʝʜʝˁʝ ʥʘ ʮʝʣʪʘñ (6) ʝ ʪʝʭʥʠʢʘ ʥʘ ʦʙʨʘʙʦʪʢʘ ʢʦʿʘ ʘʚʪʦʤʘʪʩʢʠ ʦʜʨʝʜʫʚʘ ʠ ʢʘʢʦ 

ʠʟʣʝʟʝʥ ʨʝʟʫʣʪʘʪ ʜʘʚʘ ʠʟʚʝʜʝʥʘ ʚʨʝʜʥʦʩʪ ʟʘ ʥʘʿʚʝʨʦʿʘʪʥʘʪʘ ʧʦʣʦʞʙʘ ʥʘ ʮʝʣʪʘ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝ.  

Ăʉʨʝʜʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪñ (6) ʝ ʚʢʫʧʥʘʪʘ ʠʟʣʝʟʥʘ ʝʥʝʨʛʠʿʘ ʥʘ Ăʣʘʩʝʨʦʪñ ʠʟʨʘʟʝʥʘ ʚʦ ˅ʫʣʠ ʧʦʜʝʣʝʥʘ 

ʩʦ ʚʨʝʤʝʥʩʢʠʦʪ ʧʝʨʠʦʜ ʚʦ ʢʦʿ ʩʝ ʝʤʠʪʫʚʘʘʪ ʥʠʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠʤʧʫʣʩʠ ʠʟʨʘʟʝʥ ʚʦ ʩʝʢʫʥʜʠ. ɿʘ 

ʥʠʟʘ ʦʜ ʧʦʜʝʜʥʘʢʚʦ ʨʘʩʧʦʨʝʜʝʥʠ ʠʤʧʫʣʩʠ, ʩʨʝʜʥʘʪʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʝ ʝʜʥʘʢʚʘ ʥʘ ʚʢʫʧʥʘʪʘ 

ʠʟʣʝʟʥʘ ʝʥʝʨʛʠʿʘ ʥʘ Ăʣʘʩʝʨʦʪñ ʥʘ ʝʜʝʥ ʠʤʧʫʣʩ ʠʟʨʘʟʝʥʘ ʚʦ ˅ʫʣʠ, ʧʦʤʥʦʞʝʥʘ ʩʦ ʠʤʧʫʣʩʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ Ăʣʘʩʝʨʦʪñ ʚʦ ʭʝʨʮʠ.   

Ăʆʩʥʦʚʥʦ ʚʨʝʤʝ ʥʘ ʜʦʮʥʝˁʝ ʥʘ ʰʠʨʝˁʝ ʥʘ ʩʠʛʥʘʣʦʪ ʥʘ ʚʣʝʟʥʘʪʘ ʧʦʨʪʘñ (3) ʝ ʚʨʝʜʥʦʩʪʘ ʥʘ ʚʨʝʤʝʪʦ 

ʥʘ ʜʦʮʥʝˁʝ ʥʘ ʰʠʨʝˁʝʪʦ ʢʦʝ ʩʦʦʜʚʝʪʩʪʚʫʚʘ ʩʦ ʚʣʝʟʥʘʪʘ ʧʦʨʪʘ ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ ʚʦ Ăʤʦʥʦʣʠʪʥʦʪʦ 

ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ. ɿʘ óʩʝʨʠʿʘô ʥʘ Ăʤʦʥʦʣʠʪʥʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘñ, ʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʠʣʠ ʢʘʢʦ 

ʚʨʝʤʝ ʥʘ ʜʦʮʥʝˁʝ ʥʘ ʰʠʨʝˁʝʪʦ ʧʦ ʚʦʦʙʠʯʘʝʥʘ ʚʣʝʟʥʘ ʧʦʨʪʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʜʘʜʝʥʘ óʩʝʨʠʿʘô ʠʣʠ ʢʘʢʦ 

ʚʦʦʙʠʯʘʝʥʦ ʚʨʝʤʝ ʥʘ ʜʦʮʥʝˁʝ ʥʘ ʰʠʨʝˁʝʪʦ ʧʦ ʚʣʝʟʥʘ ʧʦʨʪʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʜʘʜʝʥʘ óʩʝʨʠʿʘô.  

ʅʘʧʦʤʝʥʘ 1:  Ăʆʩʥʦʚʥʦʪʦ ʚʨʝʤʝ ʥʘ ʜʦʮʥʝˁʝ ʥʘ ʰʠʨʝˁʝ ʥʘ ʩʠʛʥʘʣʦʪ ʥʘ ʚʣʝʟʥʘʪʘ ʧʦʨʪʘñ ʥʝ 
ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʠʩʪʦʚʝʪʫʚʘ ʩʦ ʚʣʝʟʥʘʪʘ/ʠʟʣʝʟʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʚʨʝʤʝʪʦ ʥʘ 
ʜʦʮʥʝˁʝ ʢʘʿ ʩʣʦʞʝʥʦ Ăʤʦʥʦʣʠʪʥʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ.  



ʅʘʧʦʤʝʥʘ 2:  ɺʦ óʩʝʨʠʿʘô ʩʧʘʺʘʘʪ ʩʠʪʝ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʥʘ ʢʦʠ ʩʝ ʧʨʠʤʝʥʫʚʘ ʩ¯ ʰʪʦ ʩʣʝʜʠ ʚʦ 

ʧʨʦʜʦʣʞʝʥʠʝ  ʢʘʢʦ ʥʠʚʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘ ʠ ʩʧʝʮʠʬʠʢʘʮʠʿʘ, ʩʦ ʠʩʢʣʫʯʦʢ 

ʥʘ ʥʠʚʥʠʪʝ ʩʦʦʜʚʝʪʥʠ ʬʫʥʢʮʠʠ: 

 a. ʆʧʰʪʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʭʘʨʜʚʝʨʦʪ ʠ ʩʦʬʪʚʝʨʦʪ;  

 b. ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝ ʠ ʦʙʨʘʙʦʪʢʘ; ʠ  

 c. ʆʧʰʪʠʪʝ ʦʩʥʦʚʥʠ ʦʩʦʙʠʥʠ.  

Ăʆʩʥʦʚʥʦ ʥʘʫʯʥʦ ʠʩʪʨʘʞʫʚʘˁʝñ (GTN NTN) ʝ ʦʧʠʪʥʘ ʠʣʠ ʪʝʦʨʝʪʩʢʘ ʨʘʙʦʪʘ ʢʦʿʘ ʩʝ ʠʟʚʝʜʫʚʘ 

ʧʨʚʝʥʩʪʚʝʥʦ ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ ʥʦʚʦ ʟʥʘʝˁʝ ʟʘ ʦʩʥʦʚʥʠʪʝ ʥʘʯʝʣʘ ʥʘ ʧʦʿʘʚʠʪʝ ʠʣʠ ʟʘʙʝʣʝʞʣʠʚʠʪʝ ʬʘʢʪʠ, 

ʘ ʢʦʿʘ ʥʝ ʝ ʧʨʚʝʥʩʪʚʝʥʦ ʥʘʩʦʯʝʥʘ ʢʦʥ ʧʦʩʝʙʥʘ ʧʨʘʢʪʠʯʥʘ ʥʘʤʝʥʘ ʠʣʠ ʮʝʣ.  

Ăʆʪʩʪʘʧʫʚʘˁʝñ (ʘʢʮʝʣʝʨʦʤʝʪʘʨ-ʤʝʨʘʯ ʥʘ ʟʘʙʨʟʫʚʘˁʝ) (7) ʝ ʩʨʝʜʥʘʪʘ ʚʨʝʜʥʦʩʪ ʦʜ ʠʟʣʝʟʥʠʪʝ 

ʚʨʝʜʥʦʩʪʠ ʥʘ ʘʢʮʝʣʝʨʦʤʝʪʘʨʦʪ ʚʦ ʦʧʨʝʜʝʣʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ, ʠʟʤʝʨʝʥʘ ʚʦ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠ ʥʘ 

ʨʘʙʦʪʘ, ʘ ʢʦʿʘ ʥʝ ʝ ʧʦʚʨʟʘʥʘ ʩʦ ʚʣʝʟʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʟʘʙʨʟʫʚʘˁʝʪʦ ʠʣʠ ʨʦʪʘʮʠʿʘʪʘ. 

Ăʆʪʩʪʘʧʫʚʘˁʝʪʦñ ʩʝ ʠʟʨʘʟʫʚʘ ʚʦ g ʠʣʠ ʚʦ ʤʝʪʨʠ ʚʦ ʩʝʢʫʥʜʘ ʥʘ ʢʚʘʜʨʘʪ (g ʠʣʠ m/s
2
).  (IEEE Std 528-

2001) (ʄʠʢʨʦ g ʝ ʝʜʥʘʢʚʦ ʥʘ 1 Ĭ 10
ï6

 g).  

Ăʆʪʩʪʘʧʢʘñ (ʞʠʨʦʩʢʦʧ) (7) ʝ ʩʨʝʜʥʘʪʘ ʚʨʝʜʥʦʩʪ ʦʜ ʠʟʣʝʟʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʞʠʨʦʩʢʦʧʦʪ ʚʦ 

ʦʧʨʝʜʝʣʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ, ʠʟʤʝʨʝʥʘ ʚʦ ʦʧʨʝʜʝʣʝʥʠ ʫʩʣʦʚʠ ʥʘ ʨʘʙʦʪʘ, ʘ ʢʦʿʘ ʥʝ ʝ ʧʦʚʨʟʘʥʘ ʩʦ 

ʚʣʝʟʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʟʘʙʨʟʫʚʘˁʝʪʦ ʠʣʠ ʨʦʪʘʮʠʿʘʪʘ. Ăʆʪʩʪʘʧʢʘʪʘñ ʚʦʦʙʠʯʘʝʥʦ ʩʝ ʠʟʨʘʟʫʚʘ ʚʦ 

ʩʪʝʧʝʥʠ ʥʘ ʯʘʩ (deg/hr) (IEEE STD 528-2001).  

Ăɽʢʩʮʝʥʪʨʠʮʠʪʝʪñ (camming) (2) ʝ ʧʦʤʝʩʪʫʚʘˁʝ ʥʘ ʦʩʢʘʪʘ ʧʨʠ ʝʜʝʥ ʚʨʪʝʞ ʥʘ ʛʣʘʚʥʦʪʦ ʚʨʝʪʝʥʦ 

ʤʝʨʝʥʦ ʚʦ ʨʘʤʥʠʥʘ ʢʦʿʘ ʝ ʥʦʨʤʘʣʥʘ ʥʘ ʯʝʣʥʘʪʘ ʧʣʦʯʘ ʥʘ ʚʨʝʪʝʥʦʪʦ, ʚʦ ʪʦʯʢʘ ʢʦʿʘ ʝ ʚʝʜʥʘʰ ʜʦ ʨʘʙʦʪ 

ʥʘ ʯʝʣʥʘʪʘ ʧʣʦʯʘ (ʋʧʘʪʫʚʘˁʝ: ISO 230/1 1986, ʩʪʘʚ 5.63).  

Ăʇʨʝʪʬʦʨʤʠ ʥʘ ʿʘʛʣʝʨʦʜʥʠ ʚʣʘʢʥʘñ (1) ʝ ʧʦʜʨʝʜʝʥʦ ʛʨʫʧʠʨʘˁʝ ʥʘ ʥʝʦʙʣʦʞʝʥʠ ʠʣʠ ʦʙʣʦʞʝʥʠ 

ʿʘʛʣʝʨʦʜʥʠ ʚʣʘʢʥʘ ʢʦʠ ʩʝ ʥʘʤʝʥʝʪʠ ʟʘ ʦʬʦʨʤʫʚʘˁʝ ʥʘ ʨʘʤʢʘ ʥʘ ʥʝʢʦʿ ʜʝʣ ʧʨʝʜ ʜʘ ʩʝ ʚʦʚʝʜʝ 

Ăʤʘʪʨʠʮʘʪʘñ ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ Ăʢʦʤʧʦʟʠʪñ.  

Ăʍʝʤʠʩʢʠ ʣʘʩʝʨñ (6) ʝ Ăʣʘʩʝʨñ ʚʦ ʢʦʿ ʝʢʩʮʠʪʠʨʘʥʠʪʝ (ʚʦʟʙʫʜʝʥʠʪʝ) ʭʝʤʠʩʢʠ ʯʝʩʪʠʯʢʠ ʛʠ 

ʧʨʦʠʟʚʝʜʫʚʘ ʠʟʣʝʟʥʘʪʘ ʝʥʝʨʛʠʿʘ ʦʜ ʜʘʜʝʥʘ ʭʝʤʠʩʢʘ ʨʝʘʢʮʠʿʘ. 

Ăʍʝʤʠʩʢʘ ʩʤʝʩʘñ (1) ʝ ʧʨʦʠʟʚʦʜ ʚʦ ʮʚʨʩʪʘ, ʪʝʯʥʘ ʠʣʠ ʛʘʩʦʚʠʪʘ ʩʦʩʪʦʿʙʘ, ʩʦʩʪʘʚʝʥ ʦʜ ʜʚʘ ʠʣʠ ʧʦʚʝ˃ʝ 

ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʢʦʠ ʤʝʺʫʩʝʙʥʦ ʥʝ ʨʝʘʛʠʨʘʘʪ ʚʦ ʫʩʣʦʚʠʪʝ ʚʦ ʢʦʠ ʩʝ ʯʫʚʘ ʩʤʝʩʘʪʘ.  

Ăɺʝʨʦʿʘʪʥʦʩʪ ʥʘ ʨʘʜʠʿʘʣʥʘ ʛʨʝʰʢʘñ (CEP) (7) ʧʨʝʪʩʪʘʚʫʚʘ, ʧʨʠ ʨʘʜʠʿʘʣʥʦ ʥʦʨʤʘʣʥʦ ʨʘʩʧʦʨʝʜʫʚʘˁʝ, 

ʨʘʜʠʫʩʦʪ ʥʘ ʢʨʫʛʦʪ ʚʦ ʢʦʿ ʩʝ ʩʦʜʨʞʘʥʠ 50% ʦʜ ʧʦʝʜʠʥʝʯʥʠʪʝ ʤʝʨʝˁʘ ʰʪʦ ʩʝ ʧʨʘʚʘʪ ʠʣʠ ʨʘʜʠʫʩʦʪ 

ʥʘ ʢʨʫʛʦʪ ʚʦ ʢʦʿʰʪʦ ʧʦʩʪʦʠ ʧʝʜʝʩʝʪ ʧʨʦʮʝʥʪʥʘ ʚʝʨʦʿʘʪʥʦʩʪ ʜʘ ʩʝ ʩʣʫʯʠ ʣʦʮʠʨʘˁʝ.   

Ăʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʢʨʫʞʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʨʘʤʦʤʝʥʪʦʪ ʠʣʠ ʩʦ ʢʨʫʞʥʘ ʢʦʥʪʨʦʣʘ ʥʘ 

ʧʨʘʚʝʮʦʪñ (7) ʩʝ ʩʠʩʪʝʤʠ ʢʦʠ ʢʦʨʠʩʪʘʪ ʚʦʟʜʫʭ ʰʪʦ ʩʪʨʫʠ ʧʨʝʢʫ ʘʝʨʦʜʠʥʘʤʠʯʥʠ ʧʦʚʨʰʠʥʠ ʟʘ ʜʘ ʛʠ 

ʟʛʦʣʝʤʘʪ ʠʣʠ ʢʦʥʪʨʦʣʠʨʘʘʪ ʩʠʣʠʪʝ ʩʦʟʜʘʜʝʥʠ ʦʜ ʪʠʝ ʧʦʚʨʰʠʥʠ.  



Ăʎʠʚʠʣʥʠ ʣʝʪʘʣʘñ (1 3 4 7) ʩʝ ʦʥʠʝ Ăʣʝʪʘʣʘñ ʢʦʠ ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ ʣʠʩʪʠʪʝ ʩʦ ʫʚʝʨʝʥʠʿʘ ʟʘ 

ʧʣʦʚʠʜʙʝʥʦʩʪ ʦʙʿʘʚʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʦʨʛʘʥʠʪʝ ʟʘ ʮʠʚʠʣʥʘ ʚʦʟʜʫʰʥʘ ʧʣʦʚʠʜʙʘ ʥʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ 

ʟʝʤʿʠ-ʯʣʝʥʢʠ ʥʘ ɽʋ ʠʣʠ ʥʘ ʜʨʞʘʚʠʪʝ-ʧʦʪʧʠʩʥʠʯʢʠ ʥʘ ɺʘʩʝʥʘʨʩʢʠʦʪ ʘʨʘʥʞʤʘʥ ʟʘ ʚʨʰʝˁʝ 

ʢʦʤʝʨʮʠʿʘʣʥʠ ʚʥʘʪʨʝʰʥʠ ʠ ʥʘʜʚʦʨʝʰʥʠ ʮʠʚʠʣʥʠ ʣʝʪʦʚʠ ʠʣʠ ʟʘ ʟʘʢʦʥʩʢʠ ʮʠʚʠʣʥʠ, ʧʨʠʚʘʪʥʠ ʠʣʠ 

ʜʝʣʦʚʥʠ ʫʧʦʪʨʝʙʠ.  

ʅʘʧʦʤʝʥʘ:  ɺʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ʠ Ăʣʝʪʘʣʦñ.  

Ăʂʦʤʙʠʥʠʨʘˁʝñ (1) ʝ ʤʝʰʘˁʝ, ʥʠʰʢʘ ʧʦ ʥʠʰʢʘ, ʥʘ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠ ʚʣʘʢʥʘ ʠ ʚʣʘʢʥʘ ʟʘ 

ʟʘʿʘʢʥʫʚʘˁʝ ʩʦ ʮʝʣ ʜʘ ʩʝ ʜʦʙʠʝ ʩʤʝʩʘ ʟʘ Ăʤʘʪʨʠʮʘñ ʟʘʿʘʢʥʘʪʘ ʩʦ ʚʣʘʢʥʘ ʚʦ ʢʦʥʝʯʝʥ ʦʙʣʠʢ ʥʘ ʚʣʘʢʥʦ.  

Ăʉʠʪʥʝˁʝñ (1) ʝ ʧʨʦʮʝʩʦʪ ʥʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʜʦ ʥʠʚʦ ʥʘ ʯʝʩʪʠʯʢʘ ʧʦ ʧʘʪ ʥʘ ʜʨʦʙʝˁʝ 

ʠʣʠ ʤʝʣʝˁʝ.  

Ăʂʦʥʪʨʦʣʝʨ ʥʘ ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʢʘʥʘʣñ (4) ʝ ʬʠʟʠʯʢʠ ʠʥʪʝʨʬʝʿʩ-ʤʝʺʫʩʢʣʦʧ ʢʦʿ ʛʦ ʢʦʥʪʨʦʣʠʨʘ 

ʧʨʦʪʦʢʦʪ ʥʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʠ ʠʣʠ ʥʝʩʠʥʭʨʦʥʠʟʠʨʘʥʠ ʜʠʛʠʪʘʣʥʠ ʠʥʬʦʨʤʘʮʠʠ. ʊʦʘ ʝ ʩʢʣʦʧ ʢʦʿ ʤʦʞʝ 

ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ ʚʦ ʢʦʤʧʿʫʪʝʨ ʠʣʠ ʚʦ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʦʧʨʝʤʘ ʟʘ ʜʘ ʦʙʝʟʙʝʜʠ ʧʨʠʩʪʘʧ ʜʦ 

ʢʦʤʫʥʠʢʘʮʠʠ.  

Ăʉʠʩʪʝʤʠ ʟʘ ʥʘʜʦʤʝʩʪʫʚʘˁʝñ (6) ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʧʨʠʤʘʨʝʥ ʩʢʘʣʘʨʝʥ ʩʝʥʟʦʨ, ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ 

ʨʝʬʝʨʝʥʪʥʠ ʩʝʥʟʦʨʠ (ʥʘ ʧʨʠʤʝʨ, ʚʝʢʪʦʨʩʢʠ ʤʘʛʥʝʪʦʤʝʪʨʠ) ʩʦ ʩʦʬʪʚʝʨ ʢʦʿ ʜʦʟʚʦʣʫʚʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 

ʰʫʤ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʦʜ ʚʨʪʝˁʝʪʦ ʥʘ ʢʨʫʪʦ ʪʝʣʦ.  

Ăʂʦʤʧʦʟʠʪñ (1 2 6 8 9) ʝ Ăʤʘʪʨʠʮʘñ ʠ ʜʦʧʦʣʥʠʪʝʣʥʘ ʬʘʟʘ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʥʠ ʬʘʟʠ ʢʦʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ 

ʯʝʩʪʠʯʢʠ, ʨʝʩʠ, ʚʣʘʢʥʘ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ ʦʜ ʠʩʪʠʪʝ, ʩʦ ʧʦʩʝʙʥʘ ʥʘʤʝʥʘ ʠʣʠ ʥʘʤʝʥʠ.  

Ăʉʣʦʞʝʥʘ ʨʦʪʠʨʘʯʢʘ ʧʣʘʪʬʦʨʤʘñ (2) ʝ ʧʣʘʪʬʦʨʤʘ ʢʦʿʘ ʜʦʟʚʦʣʫʚʘ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ ʜʘ ʨʦʪʠʨʘ ʠ ʜʘ ʩʝ 

ʥʘʚʘʣʫʚʘ ʦʢʦʣʫ ʜʚʝ ʥʝʧʘʨʘʣʝʣʥʠ ʦʩʢʠ, ʢʦʠ ʤʦʞʝ ʠʩʪʦʚʨʝʤʝʥʦ ʜʘ ʩʝ ʢʦʦʨʜʠʥʠʨʘʘʪ ʟʘ Ăʢʦʥʪʨʦʣʘ ʥʘ 

ʢʦʥʪʫʨʥʘʪʘ ʦʙʨʘʙʦʪʢʘñ.  

ĂIII/V ʩʦʝʜʠʥʝʥʠʿʘñ (3 6) ʩʝ ʧʦʣʠʢʨʠʩʪʘʣʥʠ ʠʣʠ ʙʠʥʘʨʥʠ ʠʣʠ ʢʦʤʧʣʝʢʩʥʠ ʤʦʥʦʢʨʠʩʪʘʣʥʠ 

ʧʨʦʠʟʚʦʜʠ ʩʦʩʪʘʚʝʥʠ ʦʜ ʝʣʝʤʝʥʪʠ ʦʜ ʛʨʫʧʠʪʝ IIIA ʠ VA ʦʜ ʄʝʥʜʝʣʝʝʚʠʦʪ ʧʝʨʠʦʜʝʥ ʩʠʩʪʝʤ ʥʘ 

ʝʣʝʤʝʥʪʠʪʝ (ʥʘ ʧʨʠʤʝʨ ʛʘʣʠʫʤ ʘʨʩʝʥʠʜ, ʛʘʣʠʫʤ-ʘʣʫʤʠʥʠʫʤ ʘʨʩʝʥʠʜ, ʠʥʜʠʫʤ ʬʦʩʬʠʜ).  

Ăʂʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘʪʘ ʦʙʨʘʙʦʪʢʘñ (2) ʩʝ ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ Ăʥʫʤʝʨʠʯʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠñ ʜʚʠʞʝˁʘ 

ʢʦʠ ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʫʧʘʪʩʪʚʘʪʘ ʢʦʠ ʪʦʯʥʦ ʿʘ ʦʧʨʝʜʝʣʫʚʘʘʪ ʩʣʝʜʥʘʪʘ ʧʦʪʨʝʙʥʘ 

ʧʦʟʠʮʠʿʘ ʠ ʧʦʪʨʝʙʥʠʪʝ ʚʝʣʠʯʠʥʠ ʟʘ ʜʦʩʪʠʛʥʫʚʘˁʝ ʥʘ ʪʘʘ ʧʦʟʠʮʠʿʘ. ʊʠʝ ʚʝʣʠʯʠʥʠ ʩʝ ʤʝʥʫʚʘʘʪ, ʝʜʥʘ 

ʚʦ ʦʜʥʦʩ ʥʘ ʜʨʫʛʘ, ʪʘʢʘ ʰʪʦ ʩʝ ʜʦʙʠʚʘ ʧʦʩʘʢʫʚʘʥʘʪʘ ʢʦʥʪʫʨʘ (ʫʧʘʪʫʚʘˁʝ: ISO/DIS 2806-1980).  

Ăʂʨʠʪʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘñ (1 3 5) (ʧʦʥʝʢʦʛʘʰ ʩʝ ʥʘʨʝʢʫʚʘ ʠ ʧʨʝʦʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ) ʥʘ ʢʦʥʢʨʝʪʝʥ 

Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚñ ʤʘʪʝʨʠʿʘʣ ʝ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʧʨʠ ʢʦʿʘ ʤʘʪʝʨʠʿʘʣʦʪ ʛʦ ʛʫʙʠ ʮʝʣʠʦʪ ʦʪʧʦʨ ʢʦʛʘ ʥʠʟ 

ʥʝʛʦ ʧʦʤʠʥʫʚʘ ʝʜʥʦʥʘʩʦʯʥʘʪʘ ʝʣʝʢʪʨʠʯʥʘ ʩʪʨʫʿʘ.  

Ăʂʨʠʧʪʦʛʨʘʬʩʢʦ ʘʢʪʠʚʠʨʘˁʝñ (5) ʝ ʩʝʢʦʿʘ ʪʝʭʥʠʢʘ ʢʦʿʘ ʿʘ ʘʢʪʠʚʠʨʘ ʠʣʠ ʦʚʦʟʤʦʞʫʚʘ 

ʢʨʠʧʪʦʛʨʘʬʩʢʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʜʘʜʝʥ ʫʨʝʜ, ʧʨʝʢʫ ʙʝʟʙʝʜʝʥ ʤʝʭʘʥʠʟʘʤ ʚʦʚʝʜʝʥ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʥʘ ʫʨʝʜʦʪ, ʧʨʠ ʰʪʦ ʫʨʝʜʦʪ ʤʦʞʝ ʜʘ ʙʠʜʝ ʚʨʟʘʥ ʠʩʢʣʫʯʠʚʦ ʩʦ ʰʪʦ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʦʚʦ: 



1. ɽʜʝʥ ʫʨʝʜ; ʠʣʠ   

2. ɽʜʝʥ ʢʣʠʝʥʪ ʟʘ ʧʦʚʝ˃ʝ ʫʨʝʜʠ.  

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ʊʝʭʥʠʢʠʪʝ ʠ ʤʝʭʘʥʠʟʤʠʪʝ ʟʘ Ăʢʨʠʧʪʦʛʨʘʬʩʢʦ ʘʢʪʠʚʠʨʘˁʝñ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʚʦʚʝʜʝʥʠ ʢʘʢʦ 

ʭʘʨʜʚʝʨ, Ăʩʦʬʪʚʝʨñ ʠʣʠ Ăʪʝʭʥʦʣʦʛʠʿʘñ. 

2. ʄʝʭʘʥʠʟʤʠʪʝ ʟʘ Ăʢʨʠʧʪʦʛʨʘʬʩʢʦ ʘʢʪʠʚʠʨʘˁʝñ ʤʦʞʝ ʜʘ ʙʠʜʘʪ, ʥʘ ʧʨʠʤʝʨ, ʰʠʬʨʠ (ʢʣʫʯʝʚʠ) ʟʘ 

ʣʠʮʝʥʮʘ ʟʘʩʥʦʚʘʥʠ ʥʘ ʩʝʨʠʩʢʠ ʙʨʦʿ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʘʚʪʝʥʪʠʢʘʮʠʿʘ, ʢʘʢʦ ʰʪʦ ʩʝ 

ʩʝʨʪʠʬʠʢʘʪʠʪʝ ʩʦ ʜʠʛʠʪʘʣʝʥ ʧʦʪʧʠʩ.  

Ăʂʨʠʧʪʦʛʨʘʬʠʿʘñ (5) ʝ ʜʠʩʮʠʧʣʠʥʘʪʘ ʢʦʿʘ ʚʢʣʫʯʫʚʘ ʥʘʯʝʣʘ, ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʠ ʟʘ ʪʨʘʥʩʬʦʨʤʠʨʘˁʝ 

ʥʘ ʧʦʜʘʪʦʮʠ ʩʦ ʮʝʣ ʜʘ ʩʝ ʩʦʢʨʠʿʘʪ ʠʥʬʦʨʤʘʮʠʠʪʝ ʰʪʦ ʛʠ ʩʦʜʨʞʘʪ, ʜʘ ʩʝ ʩʧʨʝʯʠ ʥʠʚʥʘ ʥʝʟʘʙʝʣʝʞʘʥʘ 

ʠʟʤʝʥʘ ʠʣʠ ʜʘ ʩʝ ʩʧʨʝʯʠ ʥʠʚʥʘ ʥʝʦʚʣʘʩʪʝʥʘ ʫʧʦʪʨʝʙʘ. Ăʂʨʠʧʪʦʛʨʘʬʠʿʘʪʘñ ʝ ʦʛʨʘʥʠʯʝʥʘ ʥʘ 

ʪʨʘʥʩʬʦʨʤʠʨʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʢʦʨʠʩʪʝʿ˃ʠ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ óʪʘʿʥʠ ʧʘʨʘʤʝʪʨʠô (ʥʘ ʧʨʠʤʝʨ, 

ʢʨʠʧʪʦ-ʚʘʨʠʿʘʙʣʠ) ʠʣʠ ʩʦʦʜʚʝʪʥʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʢʣʫʯʝʚʠ. 

 

ɿʘʙʝʣʝʰʢʘ:  Ăʂʨʠʧʪʦʛʨʘʬʠʿʘñ ʥʝ ʦʧʬʘ˃ʘ ʢʦʤʧʨʝʩʠʿʘ ʥʘ óʬʠʢʩʥʠô ʧʦʜʘʪʦʮʠ ʠʣʠ  ʪʝʭʥʠʢʠ ʟʘ 

ʢʦʜʠʨʘˁʝ. 

 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:   

 

1. óʊʘʝʥ ʧʘʨʘʤʝʪʘʨô: ʢʦʥʩʪʘʥʪʘ ʠʣʠ ʢʣʫʯ ʢʦʿ ʥʝ ʩʝ ʦʙʝʣʦʜʝʥʫʚʘ ʥʘ ʜʨʫʛʠ ʣʠʮʘ ʠʣʠ ʩʝ ʩʧʦʜʝʣʫʚʘ 

ʝʜʠʥʩʪʚʝʥʦ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʜʘʜʝʥʘ ʛʨʫʧʘ.    

2. `ʌʠʢʩʝʥ`: ʘʣʛʦʨʠʪʘʤʦʪ ʟʘ ʢʦʜʠʨʘˁʝ ʠʣʠ ʢʦʤʧʨʝʩʠʿʘ ʥʝ ʤʦʞʝ ʜʘ ʧʨʠʬʘ˃ʘ ʧʘʨʘʤʝʪʨʠ ʜʦʥʝʩʝʥʠ 

ʦʜ ʥʘʜʚʦʨ (ʥʘ ʧʨʠʤʝʨ, ʢʨʠʧʪʦʛʨʘʬʩʢʠ ʚʘʨʠʿʘʙʣʠ ʠʣʠ ʚʘʨʠʿʘʙʣʠ ʥʘ ʢʦʜʦʪ) ʠ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʤʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʦʨʠʩʥʠʢʦʪ.  

ĂCW-ʣʘʩʝʨñ (ʣʘʩʝʨ ʩʦ ʢʦʥʪʠʥʫʠʨʘʥ-ʥʝʧʨʝʢʠʥʘʪ ʙʨʘʥ)) (6) ʝ Ăʣʘʩʝʨñ ʢʦʿ ʧʨʦʠʟʚʝʜʫʚʘ ʝʥʝʨʛʠʿʘ ʩʦ 

ʥʦʤʠʥʘʣʥʘ ʧʦʩʪʦʿʘʥʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʧʦʜʦʣʛʦ ʦʜ 0,25 ʩʝʢʫʥʜʠ. 

Ăʉʠʩʪʝʤʠ ʟʘ ʥʘʚʠʛʘʮʠʿʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʨʝʬʝʨʝʥʪʥʠ ʧʦʜʘʪʦʮʠñ (ĂDBRNñ) (7) ʩʝ ʩʠʩʪʝʤʠ ʢʦʠ 

ʢʦʨʠʩʪʘʪ ʨʘʟʣʠʯʥʠ ʠʟʚʦʨʠ ʥʘ ʧʨʝʪʭʦʜʥʦ ʠʟʤʝʨʝʥʠ ʧʦʜʘʪʦʮʠ ʩʦ ʛʝʦʤʘʧʠʨʘˁʝ ʩʦ ʮʝʣ ʜʘ ʩʝ ʦʙʝʟʙʝʜʘʪ 

ʧʨʝʮʠʟʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʥʘʚʠʛʘʮʠʿʘ ʧʨʠ ʜʠʥʘʤʠʯʥʠ ʫʩʣʦʚʠ. ʀʟʚʦʨʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠ ʦʧʬʘ˃ʘʘʪ 

ʙʘʪʠʤʝʪʨʠʯʥʠ ʢʘʨʪʠ, ʼʚʝʟʜʝʥʠ ʢʘʨʪʠ, ʛʨʘʚʠʪʘʮʠʩʢʠ ʢʘʨʪʠ, ʤʘʛʥʝʪʩʢʠ ʢʘʨʪʠ ʠʣʠ ʪʨʠʜʠʤʝʥʟʠʦʥʘʣʥʠ 

ʜʠʛʠʪʘʣʥʠ ʪʝʨʝʥʩʢʠ ʢʘʨʪʠ.  

Ăɼʝʬʦʨʤʘʙʠʣʥʠ ʦʛʣʝʜʘʣʘñ (6) (ʠʩʪʦ ʪʘʢʘ ʧʦʟʥʘʪʠ ʠ ʢʘʢʦ ʧʨʠʩʧʦʩʦʙʣʠʚʠ ʦʧʪʠʯʢʠ ʦʛʣʝʜʘʣʘ) ʩʝ 

ʦʛʣʝʜʘʣʘ ʢʦʠ ʠʤʘʘʪ:  

a. ɽʜʥʘ ʥʝʧʨʝʢʠʥʘʪʘ ʦʧʪʠʯʢʘ ʨʝʬʣʝʢʪʠʨʘʯʢʘ ʧʦʚʨʰʠʥʘ ʰʪʦ ʜʠʥʘʤʠʯʥʦ ʩʝ ʜʝʬʦʨʤʠʨʘ ʩʦ ʧʨʠʤʝʥʘ 

ʥʘ ʧʦʝʜʠʥʝʯʥʠ ʚʨʪʝʞʥʠ ʤʦʤʝʥʪʠ ʠʣʠ ʩʠʣʠ ʟʘ ʜʘ ʩʝ ʥʘʜʦʤʝʩʪʘʪ ʜʠʩʪʦʨʟʠʠʪʝ ʥʘ ʦʧʪʠʯʢʠʦʪ ʦʙʣʠʢ 

ʥʘ ʙʨʘʥʦʪ ʰʪʦ ʥʘʩʪʘʥʫʚʘ ʥʘ ʦʛʣʝʜʘʣʦʪʦ; ʠʣʠ  



b. ʇʦʚʝ˃ʝ ʦʧʪʠʯʢʠ ʨʝʬʣʝʢʪʠʨʘʯʢʠ ʝʣʝʤʝʥʪʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʧʦʝʜʠʥʝʯʥʦ ʠ ʜʠʥʘʤʠʯʥʦ 

ʨʝʧʦʟʠʮʠʦʥʠʨʘʥʠ ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʚʨʪʝʞʥʠ ʤʦʤʝʥʪʠ ʠʣʠ ʩʠʣʠ ʟʘ ʜʘ ʩʝ ʥʘʜʦʤʝʩʪʘʪ ʜʠʩʪʦʨʟʠʠʪʝ ʥʘ 

ʦʧʪʠʯʢʠʦʪ ʦʙʣʠʢ ʥʘ ʙʨʘʥʦʪ ʰʪʦ ʥʘʩʪʘʥʫʚʘ ʥʘ ʦʛʣʝʜʘʣʦʪʦ.  

Ăʆʩʠʨʦʤʘʰʝʥ ʫʨʘʥʠʫʤñ (0) ʝ ʫʨʘʥʠʫʤ ʦʩʠʨʦʤʘʰʝʥ ʚʦ ʠʟʦʪʦʧʦʪ 235, ʧʨʠ ʰʪʦ ʪʘʘ ʚʨʝʜʥʦʩʪ ʝ 

ʧʦʤʘʣʘ ʦʪʢʦʣʢʫ ʚʦ ʫʨʘʥʠʫʤʦʪ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʥʘʿʜʝ ʚʦ ʧʨʠʨʦʜʘʪʘ.  

ñʈʘʟʚʦʿñ (GTN NTN AII) ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʩʠʪʝ ʬʘʟʠ ʢʦʠ ʤʫ ʧʨʝʪʭʦʜʘʪ ʥʘ ʩʝʨʠʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ: ʧʨʦʝʢʪʠʨʘˁʝ, ʠʩʪʨʘʞʫʚʘˁʝ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝʪʦ, ʘʥʘʣʠʟʘ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝʪʦ, 

ʢʦʥʮʝʧʪʠ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝ, ʩʢʣʦʧʫʚʘˁʝ ʠ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʧʨʦʪʦʪʠʧʠ, ʰʝʤʠ ʟʘ ʧʨʦʙʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʧʦʜʘʪʦʮʠ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝʪʦ, ʧʨʦʮʝʩ ʥʘ ʪʨʘʥʩʬʦʨʤʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʧʨʦʝʢʮʠʿʘʪʘ ʚʦ ʧʨʦʠʟʚʦʜ, 

ʧʨʦʝʢʪʠʨʘˁʝ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʠʥʪʝʛʨʠʨʘˁʝ, ʰʝʤʠ.  

Ăɼʠʬʫʟʥʦ ʚʨʟʫʚʘˁʝñ (1 2 9) ʝ ʤʦʣʝʢʫʣʘʨʥʦ ʚʨʟʫʚʘˁʝ ʚʦ ʮʚʨʩʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʥʘʿʤʘʣʢʫ ʜʚʝ ʦʜʜʝʣʥʠ 

ʧʘʨʯʠˁʘ ʤʝʪʘʣʠ ʚʦ ʝʜʠʥʩʪʚʝʥʦ ʧʘʨʯʝ ʯʠʿʘ ʚʢʫʧʥʘ ʩʠʣʘ ʝ ʝʜʥʘʢʚʘ ʥʘ ʦʥʘʘ ʥʘ ʥʘʿʩʣʘʙʠʦʪ ʤʘʪʝʨʠʿʘʣ, 

ʢʘʜʝ ʰʪʦ ʛʣʘʚʥʠʦʪ ʤʝʭʘʥʠʟʘʤ ʝ ʠʥʪʝʨʜʠʬʫʟʠʿʘ ʥʘ ʘʪʦʤʠ ʥʠʟ ʮʝʣʦʪʦ ʤʝʺʫʧʦʚʨʟʫʚʘˁʝ. 

Ăɼʠʛʠʪʘʣʝʥ ʢʦʤʧʿʫʪʝʨñ (4 5) ʝ ʦʧʨʝʤʘ ʢʦʿʘ ʤʦʞʝ, ʚʦ ʦʙʣʠʢ ʥʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʟʘʩʝʙʥʠ ʧʨʦʤʝʥʣʠʚʠ, 

ʜʘ ʠʟʚʨʰʫʚʘ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ:  

a. ʇʨʠʬʘ˃ʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ;  

b. ʏʫʚʘˁʝ ʧʦʜʘʪʦʮʠ ʠʣʠ ʫʧʘʪʩʪʚʘ ʚʦ ʫʨʝʜʠ ʩʦ ʫʪʚʨʜʝʥʘ-ʬʠʢʩʥʘ ʠʣʠ ʧʨʦʤʝʥʣʠʚʘ ʤʝʤʦʨʠʿʘ (ʩʦ 

ʤʦʞʥʦʩʪ ʟʘ ʧʠʰʫʚʘˁʝ);  

c. ʆʙʨʘʙʦʪʢʘ ʥʘ ʧʦʜʘʪʦʮʠ ʧʨʝʢʫ ʟʘʯʫʚʘʥʘ ʩʝʨʠʿʘ ʥʘ ʫʧʘʪʩʪʚʘ ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʤʝʥʠ; ʠ 

d. ʆʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʠʟʣʝʟ ʥʘ ʧʦʜʘʪʦʮʠ. 

ʅʘʧʦʤʝʥʘ: ɺʦ ʠʟʤʝʥʠ ʥʘ ʟʘʯʫʚʘʥʘ ʩʝʨʠʿʘ ʦʜ ʫʧʘʪʩʪʚʘ ʩʧʘʺʘ ʟʘʤʝʥʘ ʥʘ ʬʠʢʩʥʠ ʫʨʝʜʠ ʟʘ ʯʫʚʘˁʝ, ʥʦ 

ʥʝ ʠ ʬʠʟʠʯʢʘ ʧʨʦʤʝʥʘ ʥʘ ʞʠʮʠʪʝ ʠʣʠ ʥʘ ʤʝʺʫʚʨʩʢʠʪʝ.  

Ăɹʨʟʠʥʘ ʥʘ ʜʠʛʠʪʘʣʝʥ ʧʨʝʥʦʩñ (def) ʝ ʚʢʫʧʥʘʪʘ ʙʠʪʦʚʘ ʩʪʘʧʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʢʦʠ ʜʠʨʝʢʪʥʦ ʩʝ 

ʧʨʝʥʝʩʫʚʘʘʪ ʥʘ ʢʦʿ ʙʠʣʦ ʚʠʜ ʥʘ ʤʝʜʠʫʤ.  

ʅʘʧʦʤʝʥʘ:  ɺʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ʠ Ăʚʢʫʧʥʘ ʙʨʟʠʥʘ ʥʘ ʜʠʛʠʪʘʣʝʥ ʧʨʝʥʦʩñ.  

Ăɼʠʨʝʢʪʥʦ ʭʠʜʨʘʫʣʠʯʥʦ ʧʨʝʩʫʚʘˁʝñ (2) ʝ ʧʨʦʮʝʩ ʥʘ ʜʝʬʦʨʤʠʨʘˁʝ ʢʦʿ ʢʦʨʠʩʪʠ ʝʣʘʩʪʠʯʝʥ ʤʝʫʨ 

ʧʦʣʥ ʩʦ ʪʝʯʥʦʩʪ ʚʦ ʥʝʧʦʩʨʝʜʝʥ ʢʦʥʪʘʢʪ ʩʦ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ.  

Ăɹʨʟʠʥʘ ʥʘ ʧʦʤʝʩʪʫʚʘˁʝñ (ʞʠʨʦʩʢʦʧ) (7) ʝ ʩʦʩʪʘʚʝʥʠʦʪ ʜʝʣ ʦʜ ʠʟʣʝʟʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʞʠʨʦʩʢʦʧʦʪ 

ʢʦʿ ʝ ʬʫʥʢʮʠʦʥʘʣʥʦ ʥʝʟʘʚʠʩʝʥ ʦʜ ʚʣʝʟʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʨʦʪʘʮʠʿʘʪʘ. ʉʝ ʠʟʨʘʟʫʚʘ ʢʘʢʦ ʘʛʦʣʥʘ ʙʨʟʠʥʘ. 

(IEEE STD 528-2001).  

Ăɽʬʝʢʪʠʚʝʥ ʛʨʘʤñ (0 1) ʦʜ Ăʧʦʩʝʙʝʥ ʤʘʪʝʨʠʿʘʣ ʟʘ ʬʠʩʠʿʘñ ʝ:  

a. ɿʘ ʠʟʦʪʦʧʠ ʥʘ ʧʣʫʪʦʥʠʫʤ ʠ ʫʨʘʥʠʫʤ-233, ʠʟʦʪʦʧʩʢʘʪʘ ʪʝʞʠʥʘ ʚʦ ʛʨʘʤʘ;  



b. ɿʘ ʫʨʘʥʠʫʤ ʟʙʦʛʘʪʝʥ ʟʘ 1 ʧʨʦʮʝʥʪ ʠʣʠ ʧʦʚʝ˃ʝ ʚʦ ʠʟʦʪʦʧʦʪ ʫʨʘʥʠʫʤ-235, ʪʝʞʠʥʘʪʘ ʥʘ ʝʣʝʤʝʥʪʦʪ 

ʚʦ ʛʨʘʤʘ ʧʦʤʥʦʞʝʥʘ ʩʦ ʢʚʘʜʨʘʪʦʪ ʥʘ ʥʝʿʟʠʥʦʪʦ ʟʙʦʛʘʪʫʚʘˁʝ, ʠʟʨʘʟʝʥʘ ʢʘʢʦ ʜʝʮʠʤʘʣʝʥ ʪʝʞʠʥʩʢʠ 

ʫʜʝʣ;  

c. ɿʘ ʫʨʘʥʠʫʤ ʟʙʦʛʘʪʝʥ ʟʘ 1 ʧʨʦʮʝʥʪ ʚʦ ʠʟʦʪʦʧʦʪ ʫʨʘʥʠʫʤ-235, ʪʝʞʠʥʘʪʘ ʥʘ ʝʣʝʤʝʥʪʦʪ ʚʦ ʛʨʘʤʦʚʠ 

ʧʦʤʥʦʞʝʥʘ ʩʦ 0,0001;  

Ăɽʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧñ (2 3 4 5) ʝ ʧʦʛʦʣʝʤ ʙʨʦʿ ʥʘ ʝʣʝʢʪʨʦʥʩʢʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ (ʪ.ʝ. óʝʣʝʤʝʥʪʠ ʥʘ 

ʩʪʨʫʿʥʦ ʢʦʣʦô, óʟʘʩʝʙʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠô, ʠʥʪʝʛʨʠʨʘʥʠ ʢʦʣʘ ʠʪʥ.) ʧʦʚʨʟʘʥʠ ʟʘʝʜʥʦ ʟʘ ʜʘ ʠʟʚʝʜʫʚʘʘʪ 

(ʘ) ʧʦʩʝʙʥʘ ʬʫʥʢʮʠʿʘ, ʦʜʥʦʩʥʦ ʬʫʥʢʮʠʠ, ʢʦʠ ʩʝ ʟʘʤʝʥʣʠʚʠ ʢʘʢʦ ʮʝʣʠʥʘ ʠ ʦʙʠʯʥʦ ʤʦʞʝ ʜʘ ʩʝ 

ʨʘʩʢʣʦʧʘʪ.  

ʅʘʧʦʤʝʥʘ 1:.   óɽʣʝʤʝʥʪ ʥʘ ʩʪʨʫʿʥʦ ʢʦʣʦô: ʝʜʠʥʝʯʝʥ ʘʢʪʠʚʝʥ ʠʣʠ ʧʘʩʠʚʝʥ ʬʫʥʢʮʠʦʥʘʣʝʥ  ʜʝʣ ʦʜ 

ʝʣʝʢʪʨʦʥʩʢʦ ʩʪʨʫʿʥʦ ʢʦʣʦ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʝʜʥʘ ʜʠʦʜʘ, ʝʜʝʥ  ʪʨʘʥʟʠʩʪʦʨ, ʝʜʝʥ ʦʪʧʦʨʥʠʢ, 

ʝʜʝʥ ʢʦʥʜʝʥʟʘʪʦʨ ʠʪʥ.  

ʅʘʧʦʤʝʥʘ 2:  óɿʘʩʝʙʝʥ ʩʦʩʪʘʚʝʥ ʜʝʣô: ʧʦʩʝʙʥʦ ʩʧʘʢʫʚʘʥ óʝʣʝʤʝʥʪ ʦʜ ʩʪʨʫʿʥʦ ʢʦʣʦô ʩʦ  ʩʚʦʠ 

ʥʘʜʚʦʨʝʰʥʠ ʢʦʥʝʢʮʠʠ. 

Ăɽʣʝʢʪʨʦʥʩʢʠ ʫʧʨʘʚʫʚʘʥʘ ʘʥʪʝʥʘ ʩʦ ʬʘʟʥʘ ʨʝʰʝʪʢʘñ (5 6) ʝ ʘʥʪʝʥʘ ʰʪʦ ʬʦʨʤʠʨʘ ʩʥʦʧ ʧʨʝʢʫ 

ʟʜʨʫʞʫʚʘˁʝ ʥʘ ʬʘʟʠʪʝ, ʦʜʥʦʩʥʦ ʥʘʩʦʢʘʪʘ ʥʘ ʩʥʦʧʦʪ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʩʦ ʧʦʤʦʰ ʥʘ ʩʣʦʞʝʥʠ 

ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʝʢʩʮʠʪʘʮʠʿʘ ʥʘ ʝʤʠʩʠʦʥʠʪʝ ʝʣʝʤʝʥʪʠ, ʘ ʥʘʩʦʢʘʪʘ ʥʘ ʪʦʿ ʩʥʦʧ ʤʦʞʝ ʜʘ ʩʝ ʤʝʥʫʚʘ ʧʦ 

ʘʟʠʤʫʪ ʠʣʠ ʧʦ ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ, ʠʣʠ ʠ ʧʦ ʝʜʥʦʪʦ ʠ ʧʦ ʜʨʫʛʦʪʦ, ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʝʣʝʢʪʨʠʯʝʥ ʩʠʛʥʘʣ 

ʠ ʧʨʠ ʧʨʝʥʦʩ ʠ ʧʨʠ ʧʨʠʝʤ.  

Ăɽʥʝʨʛʝʪʩʢʠ ʤʘʪʝʨʠʿʘʣʠñ (1) ʩʝ ʩʫʧʩʪʘʥʮʠʠ ʠʣʠ ʩʤʝʩʠ ʢʦʠ ʨʝʘʛʠʨʘʘʪ ʭʝʤʠʩʢʠ ʟʘ ʜʘ ʦʩʣʦʙʦʜʘʪ 

ʝʥʝʨʛʠʿʘ ʢʦʿʘ ʝ ʧʦʪʨʝʙʥʘ ʟʘ ʥʠʚʥʘʪʘ ʧʣʘʥʠʨʘʥʘ ʧʨʠʤʝʥʘ. Ăɽʢʩʧʣʦʟʠʚʥʠñ, Ăʧʠʨʦʪʝʭʥʠʯʢʠ ʩʨʝʜʩʪʚʘñ 

ʠ Ăʧʦʛʦʥʩʢʠ ʛʦʨʠʚʘñ ʩʝ ʧʦʪʢʣʘʩʠ ʥʘ ʝʥʝʨʛʝʪʩʢʠ ʤʘʪʝʨʠʿʘʣʠ. 

Ăʂʨʘʿʥʠ ʝʬʝʢʪʦʨʠñ (2) ʩʝ ʬʘ˃ʘʣʢʠ, óʘʢʪʠʚʥʠ ʝʜʠʥʠʮʠ ʥʘ ʘʣʘʪʠô ʠ ʩʠʪʝ ʜʨʫʛʠ ʘʣʘʪʠ ʰʪʦ ʩʝ 

ʧʨʠʮʚʨʩʪʝʥʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʢʨʘʿʦʪ ʥʘ ʤʘʥʠʧʫʣʘʪʠʚʥʘʪʘ ʨʘʢʘ ʥʘ Ăʨʦʙʦʪʦʪñ.  

ʅʘʧʦʤʝʥʘ:  óɸʢʪʠʚʥʘ ʝʜʠʥʠʮʘ ʥʘ ʘʣʘʪô ʝ ʫʨʝʜ ʟʘ ʧʨʠʤʝʥʘ ʥʘ ʧʦʛʦʥʩʢʘ ʩʠʣʘ, ʝʥʝʨʛʠʿʘ ʟʘ ʦʙʨʘʙʦʪʢʘ 

 ʠʣʠ ʩʝʥʟʦʨʩʢʘ ʜʝʪʝʢʮʠʿʘ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ.  

Ăɽʢʚʠʚʘʣʝʥʪʥʘ ʛʫʩʪʠʥʘñ (6) ʝ ʦʧʪʠʯʢʘʪʘ ʤʘʩʘ ʧʦ ʝʜʠʥʠʮʘ ʦʧʪʠʯʢʘ ʦʙʣʘʩʪ ʢʦʿʘ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʥʘ 

ʦʧʪʠʯʢʘʪʘ ʧʦʚʨʰʠʥʘ.  

Ăɽʢʩʧʣʦʟʠʚʠñ (1) ʩʝ ʮʚʨʩʪʠ, ʪʝʯʥʠ ʠʣʠ ʛʘʩʦʚʠʪʠ ʩʫʧʩʪʘʥʮʠʠ ʠʣʠ ʩʤʝʩʠ ʦʜ ʩʫʧʩʪʘʥʮʠʠ ʢʦʠ ʪʨʝʙʘ ʜʘ 

ʜʦʚʝʜʘʪ ʜʦ ʜʝʪʦʥʘʮʠʿʘ ʚʦ ʪʝʢʦʪ ʥʘ ʥʠʚʥʘʪʘ ʧʨʠʤʝʥʘ ʢʘʢʦ ʧʨʠʤʘʨʥʦ, ʜʦʧʦʣʥʠʪʝʣʥʦ (ʟʘʩʠʣʫʚʘʯʢʦ) 

ʠʣʠ ʛʣʘʚʥʦ ʧʦʣʥʝˁʝ ʢʘʿ ʙʦʝʚʠʪʝ ʛʣʘʚʠ, ʧʨʠ ʜʝʤʦʣʠʨʘˁʝ ʠʣʠ ʧʨʠ ʜʨʫʛʠ ʧʨʠʤʝʥʠ.  

ĂFADEC-ʩʠʩʪʝʤʠñ (7 9) ʩʝ ʩʠʩʪʝʤʠ ʟʘ ʜʠʛʠʪʘʣʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʤʦʪʦʨʦʪ ʩʦ ʮʝʣʦʩʥʘ ʥʘʜʣʝʞʥʦʩʪ ï 

ʜʠʛʠʪʘʣʝʥ ʝʣʝʢʪʨʦʥʩʢʠ ʢʦʥʪʨʦʣʝʥ ʩʠʩʪʝʤ ʟʘ ʤʦʪʦʨ ʩʦ ʛʘʩʥʘ ʪʫʨʙʠʥʘ ʢʦʿ ʤʦʞʝ ʘʚʪʦʥʦʤʥʦ ʜʘ ʛʦ 

ʢʦʥʪʨʦʣʠʨʘ ʤʦʪʦʨʦʪ ʚʦ ʮʝʣʠʦʪ ʥʝʛʦʚ ʨʘʙʦʪʝʥ ʦʧʩʝʛ ʦʜ ʙʘʨʘʥʠʦʪ ʩʪʘʨʪ ʥʘ ʤʦʪʦʨʦʪ ʜʦ ʙʘʨʘʥʦʪʦ 

ʠʩʢʣʫʯʫʚʘˁʝ ʥʘ ʤʦʪʦʨʦʪ, ʚʦ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠ ʠ ʚʦ ʫʩʣʦʚʠ ʥʘ ʛʨʝʰʢʘ.  

Ăɺʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ (0 1 8 ) ʦʧʬʘ˃ʘʘʪ:  



a.   ʅʝʧʨʝʢʠʥʘʪʠ Ăʝʜʠʥʝʯʥʠ ʥʠʰʢʠñ - ʤʦʥʦʬʠʣʘʤʝʥʪʠ;  

b. ʅʝʧʨʝʢʠʥʘʪʠ Ăʧʨʝʜʝʥʘñ ʠʣʠ Ăʨʦʚʠʥʟʠñ;   

c. Ăʃʝʥʪʠñ, ʧʣʘʪʥʘ, ʧʨʦʠʟʚʦʣʥʦ ʩʧʦʝʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʩʧʣʝʪʝʥʠ ʤʘʪʝʨʠʿʘʣʠ;  

d. ʀʩʝʯʢʘʥʠ ʚʣʘʢʥʘ, ʰʪʦʧʝʣ-ʚʣʘʢʥʘ ʠ ʬʠʣʮ ʦʜ ʟʘʣʝʧʝʥʠ ʚʣʘʢʥʘ;  

e. ʈʝʩʠ, ʥʝʟʘʚʠʩʥʦ ʜʘʣʠ ʩʝ ʤʦʥʦʢʨʠʩʪʘʣʥʠ ʠʣʠ ʧʦʣʠʢʨʠʩʪʘʣʥʠ, ʩʦ ʢʘʢʚʘ ʙʠʣʦ ʜʦʣʞʠʥʘ;  

f. ɸʨʦʤʘʪʠʯʥʘ ʧʦʣʠʘʤʠʜʥʘ ʧʫʣʧʘ.  

Ăʀʥʪʝʛʨʘʣʥʦ ʢʦʣʦ ʦʜ ʪʠʧ ʬʠʣʤñ (3) ʝ ʥʠʟʘ ʥʘ óʝʣʝʤʝʥʪʠ ʥʘ ʢʦʣʦô ʠ ʤʝʪʘʣʥʠ ʤʝʺʫʧʨʠʢʣʦʯʦʮʠ ʰʪʦ 

ʩʝ ʬʦʨʤʠʨʘʥʠ ʩʦ ʥʘʥʝʩʫʚʘˁʝ ʜʝʙʝʣ ʠʣʠ ʪʝʥʦʢ ʩʣʦʿ ʥʘ ʬʠʣʤ ʥʘ ʠʟʦʣʘʮʠʩʢʘ Ăʧʦʜʣʦʛʘñ.  

ʅʘʧʦʤʝʥʘ:  óɽʣʝʤʝʥʪ ʥʘ ʢʦʣʦô ʝ ʝʜʠʥʝʯʝʥ ʘʢʪʠʚʝʥ ʠʣʠ ʧʘʩʠʚʝʥ ʬʫʥʢʮʠʦʥʘʣʝʥ ʜʝʣ ʥʘ 

 ʝʣʝʢʪʨʦʥʩʢʦ ʢʦʣʦ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʝʜʥʘ ʜʠʦʜʘ, ʝʜʝʥ ʪʨʘʥʟʠʩʪʦʨ, ʝʜʝʥ 

 ʦʪʧʦʨʥʠʢ, ʝʜʝʥ ʢʦʥʜʝʥʟʘʪʦʨ ʠʪʥ.  

Ăʆʧʪʠʯʢʠ ʩʝʥʟʦʨʩʢʠ ʤʘʪʨʠʮʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʣʝʪʦʪñ (7) ʝ ʤʨʝʞʘ ʥʘ ʨʘʩʧʦʨʝʜʝʥʠ ʦʧʪʠʯʢʠ ʩʝʥʟʦʨʠ 

ʰʪʦ ʢʦʨʠʩʪʘʪ ʩʥʦʧʦʚʠ ʦʜ Ăʣʘʩʝʨʠñ ʩʦ ʮʝʣ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʣʝʪʦʪ ʚʦ 

ʨʝʘʣʥʦ ʚʨʝʤʝ, ʟʘ ʧʨʦʮʝʩʠʨʘˁʝ ʚʦ ʣʝʪʘʣʦʪʦ.  

Ăʆʧʪʠʤʠʟʘʮʠʿʘ ʥʘ ʧʘʪʝʢʘʪʘ ʥʘ ʣʝʪʦʪñ (7) ʝ ʧʦʩʪʘʧʢʘ ʢʦʿʘ ʛʠ ʩʚʝʜʫʚʘ ʥʘ ʤʠʥʠʤʫʤ ʦʪʩʪʘʧʫʚʘˁʘʪʘ ʦʜ 

ʯʝʪʠʨʠʜʠʤʝʥʟʠʦʥʘʣʥʘʪʘ (ʧʨʦʩʪʦʨ ʠ ʚʨʝʤʝ) ʧʦʩʘʢʫʚʘʥʘ ʪʨʘʝʢʪʦʨʠʿʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʤʘʢʩʠʤʘʣʥʦ 

ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʠʣʠ ʝʬʝʢʪʠʚʥʦʩʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʦʜ ʤʠʩʠʿʘʪʘ.  

Ăʉʠʩʪʝʤ ʟʘ ʣʝʪʘˁʝ ʩʦ ʦʧʪʠʯʢʠ ʢʦʤʘʥʜʠñ (fly -by-light) (7) ʝ ʧʨʠʤʘʨʝʥ ʜʠʛʠʪʘʣʝʥ ʩʠʩʪʝʤ ʟʘ ʢʦʥʪʨʦʣʘ 

ʥʘ ʣʝʪʘˁʝ ʩʦ ʢʦʨʠʩʪʝˁʝ ʧʦʚʨʘʪʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʢʦʥʪʨʦʣʠʨʘˁʝ ʥʘ ʣʝʪʘʣʦʪʦ ʚʦ ʪʝʢʦʪ ʥʘ ʣʝʪʦʪ, ʧʨʠ 

ʰʪʦ ʢʦʤʘʥʜʠʪʝ ʜʦ ʝʬʝʢʪʦʨʠʪʝ/ʘʢʪʫʘʪʦʨʠʪʝ ʩʝ ʦʧʪʠʯʢʠ ʩʠʛʥʘʣʠ.   

Ăʉʠʩʪʝʤ ʟʘ ʣʝʪʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʠ ʢʦʤʘʥʜʠñ (fly-by-wire) (7) ʝ ʧʨʠʤʘʨʝʥ ʜʠʛʠʪʘʣʝʥ ʩʠʩʪʝʤ ʟʘ 

ʢʦʥʪʨʦʣʘ ʥʘ ʣʝʪʘˁʝ ʩʦ ʢʦʨʠʩʪʝˁʝ ʧʦʚʨʘʪʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʢʦʥʪʨʦʣʠʨʘˁʝ ʥʘ ʣʝʪʘʣʦʪʦ ʚʦ ʪʝʢʦʪ ʥʘ 

ʣʝʪʦʪ, ʧʨʠ ʰʪʦ ʢʦʤʘʥʜʠʪʝ ʜʦ ʝʬʝʢʪʦʨʠʪʝ/ʘʢʪʫʘʪʦʨʠʪʝ ʩʝ ʝʣʝʢʪʨʠʯʥʠ ʩʠʛʥʘʣʠ.  

Ăʌʦʢʫʩʥʘ ʨʘʤʥʠʥʩʢʘ ʤʘʪʨʠʮʘñ (6 8) ʝ ʣʠʥʝʘʨʝʥ ʠʣʠ ʜʚʦʜʠʤʝʥʟʠʦʥʘʣʝʥ ʧʣʘʥʘʨʝʥ ʩʣʦʿ ʠʣʠ 

ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʧʣʘʥʘʨʥʠ ʩʣʦʝʚʠ ʥʘ ʧʦʝʜʠʥʝʯʥʠ ʜʝʪʝʢʪʦʨʩʢʠ ʝʣʝʤʝʥʪʠ, ʩʦ ʠʣʠ ʙʝʟ ʝʣʝʢʪʨʦʥʠʢʘ ʟʘ 

ʠʩʯʠʪʫʚʘˁʝ, ʢʦʠ ʨʘʙʦʪʘʪ ʚʦ ʬʦʢʫʩʥʘʪʘ ʨʘʤʥʠʥʘ. 

ʅʘʧʦʤʝʥʘ: ʆʚʘ ʥʝ ʦʧʬʘ˃ʘ ʟʙʠʨ ʦʜ ʝʜʠʥʩʪʚʝʥʠ ʜʝʪʝʢʪʦʨʩʢʠ ʝʣʝʤʝʥʪʠ ʠʣʠ ʢʦʠ ʙʠʣʦ ʜʝʪʝʢʪʦʨʠ 

ʦʜ ʜʚʘ, ʪʨʠ ʠʣʠ ʯʝʪʠʨʠ ʝʣʝʤʝʥʪʠ, ʜʦʢʦʣʢʫ ʚʨʝʤʝʥʩʢʦʪʦ ʜʦʮʥʝˁʝ ʠ ʠʥʪʝʛʨʘʮʠʿʘ ʥʝ ʩʝ 

ʩʣʫʯʫʚʘʘʪ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʝʣʝʤʝʥʪʦʪ.  

Ăʌʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ñ (3 5) ʝ Ăʤʦʤʝʥʪʘʣʥʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ñ ʧʦʜʝʣʝʥʘ ʩʦ ʩʨʝʜʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ, ʠʟʨʘʟʝʥʘ ʢʘʢʦ ʧʨʦʮʝʥʪ.  



Ăʉʢʦʢʘˁʝ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘñ (5) ʝ ʦʙʣʠʢ ʥʘ Ăʧʨʦʰʠʨʝʥ ʩʧʝʢʪʘʨñ ʢʘʜʝ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʥʘ ʧʨʝʥʦʩʦʪ 

ʥʘ ʝʜʥʦʢʨʘʪʝʥ ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʢʘʥʘʣ ʩʝ ʤʝʥʫʚʘ ʩʦ ʩʣʫʯʘʿʥʘ ʠʣʠ ʧʩʝʚʜʦ-ʩʣʫʯʘʿʥʘ ʩʝʨʠʿʘ ʦʜ ʟʘʩʝʙʥʠ 

ʯʝʢʦʨʠ.  

Ăɸʢʪʠʚʘʪʦʨ ʥʘ ʬʨʝʢʚʝʥʮʠʩʢʦ ʤʘʩʢʠʨʘˁʝñ (3) ʟʘ óʘʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣʠô ʝ ʤʝʭʘʥʠʟʘʤ ʩʦ ʢʦʿʰʪʦ ʟʘ 

ʬʫʥʢʮʠʿʘʪʘ ʟʘ ʘʢʪʠʚʘʮʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʙʝʨʝ ʧʨʠ ʢʦʿ ʬʨʝʢʚʝʥʮʠʩʢʠ ʦʧʩʝʛ ʠʩʪʘʪʘ ˃ʝ ʩʝ ʘʢʪʠʚʠʨʘ ʢʘʢʦ 

ʧʦʜʟʙʠʨ ʦʜ ʰʠʨʠʥʘʪʘ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʧʨʠʝʤʥʠʢʦʪ, ʧʨʠ ʰʪʦ ʩʝ ʟʘʥʝʤʘʨʫʚʘʘʪ ʦʩʪʘʥʘʪʠʪʝ ʤʦʞʥʠ 

ʩʠʛʥʘʣʠ ʧʨʠʩʫʪʥʠ ʚʦ ʪʘʘ ʰʠʨʠʥʘ ʥʘ ʦʧʩʝʛʦʪ. Ăɸʢʪʠʚʘʪʦʨʦʪ ʥʘ ʬʨʝʢʚʝʥʮʠʩʢʦ ʤʘʩʢʠʨʘˁʝñ ʤʦʞʝ ʜʘ 

ʩʦʜʨʞʠ ʧʦʚʝ˃ʝ ʦʜ ʝʜʝʥ ʥʝʟʘʚʠʩʝʥ ʟʙʠʨ ʥʘ ʦʛʨʘʥʠʯʫʚʘˁʘ.  

Ăɺʨʝʤʝ ʟʘ ʢʦʤʫʪʘʮʠʿʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘñ (3) ʝ ʚʨʝʤʝʪʦ (ʪ.ʝ. ʜʦʮʥʝˁʝʪʦ) ʢʦʝ ʤʫ ʝ ʧʦʪʨʝʙʥʦ ʥʘ ʝʜʝʥ 

ʢʦʤʫʪʠʨʘʥ ʩʠʛʥʘʣ ʜʘ ʧʨʝʤʠʥʝ ʦʜ ʧʦʯʝʪʥʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʠʟʣʝʟʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʠ ʜʘ ʜʦʩʪʠʛʥʝ ʝʜʥʦ ʦʜ 

ʩʣʝʜʥʠʚʝ:  

a. ± 100 Hz ʦʜ ʢʨʘʿʥʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʠʟʣʝʟʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʧʦʤʘʣʘ ʦʜ 1 GHz; ʠʣʠ  

b. Ñ 0,1 ʜʝʣʦʚʠ ʥʘ ʤʠʣʠʦʥ ʦʜ ʢʨʘʿʥʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʠʟʣʝʟʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʝ ʝʜʥʘʢʚʘ ʠʣʠ 

ʧʦʛʦʣʝʤʘ ʦʜ 1 GHz.  

Ăʉʠʥʪʝʪʠʟʘʪʦʨ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘñ (3) ʝ ʢʘʢʦʚ ʙʠʣʦ ʠʟʚʦʨ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʪʝʭʥʠʢʘʪʘ ʢʦʿʘ 

ʩʝ ʢʦʨʠʩʪʠ, ʢʦʿ ʧʨʦʠʟʚʝʜʫʚʘ ʧʦʚʝ˃ʝʢʨʘʪʥʠ ʠʩʪʦʚʨʝʤʝʥʠ ʠʣʠ ʘʣʪʝʨʥʘʪʠʚʥʠ ʠʟʣʝʟʥʠ ʬʨʝʢʚʝʥʮʠʠ ʦʜ 

ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʠʟʣʝʟʠ, ʢʦʠ ʩʝ ʢʦʥʪʨʦʣʠʨʘʘʪ, ʠʟʚʝʜʫʚʘʘʪ ʠʣʠ ʫʨʝʜʫʚʘʘʪ ʦʜ ʧʦʤʘʣ ʙʨʦʿ ʩʪʘʥʜʘʨʜʥʠ 

(ʠʣʠ ʛʣʘʚʥʠ) ʬʨʝʢʚʝʥʮʠʠ.  

Ăɻʦʨʠʚʥʘ ˃ʝʣʠʿʘñ (8) ʝ ʝʣʝʢʪʨʦʭʝʤʠʩʢʠ ʫʨʝʜ ʢʦʿ ʥʝʧʦʩʨʝʜʥʦ ʿʘ ʧʨʝʪʚʦʨʘ ʭʝʤʠʩʢʘʪʘ ʝʥʝʨʛʠʿʘ ʚʦ 

ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ  ╖  ʝʜʥʦʥʘʩʦʯʥʘ ʩʪʨʫʿʘ (DC) ʩʦ ʪʨʦʰʝˁʝ ʥʘ ʛʦʨʠʚʦ ʦʜ ʥʘʜʚʦʨʝʰʝʥ ʠʟʚʦʨ.  

Ăʈʘʩʪʦʧʣʠʚñ (1) ʝ ʩʧʦʩʦʙʥʦʩʪ ʚʢʨʩʪʝʥʦ ʜʘ ʩʝ ʧʦʚʨʟʫʚʘ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʥʦ ʜʘ ʩʝ ʧʦʣʠʤʝʨʠʟʠʨʘ 

(ʚʫʣʢʘʥʠʟʠʨʘ) ʩʦ ʫʧʦʪʨʝʙʘ ʥʘ ʪʦʧʣʠʥʘ, ʟʨʘʯʝˁʝ, ʢʘʪʘʣʠʟʘʪʦʨʠ ʠʪʥ. ʠʣʠ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʨʘʩʪʦʧʠ ʙʝʟ 

ʧʠʨʦʣʠʟʘ (ʛʣʘʤʥʦʩʫʚʘˁʝ).  

Ăɻʘʩʥʘ ʘʪʦʤʠʟʘʮʠʿʘñ (1) ʝ ʧʨʦʮʝʩ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʩʪʦʧʝʥ ʤʣʘʟ ʥʘ ʤʝʪʘʣʥʘ ʣʝʛʫʨʘ ʜʦ ʢʘʧʢʠ ʩʦ 

ʜʠʿʘʤʝʪʘʨ ʦʜ 500 ʤʠʢʨʦʤʝʪʨʠ ʠʣʠ ʧʦʤʘʣʢʫ ʩʦ ʛʘʩʝʥ ʤʣʘʟ ʧʦʜ ʚʠʩʦʢ ʧʨʠʪʠʩʦʢ.  

Ăɻʝʦʛʨʘʬʩʢʠ ʜʠʩʧʝʨʟʠʨʘʥʠñ (6) ʦʟʥʘʯʫʚʘ ʜʝʢʘ ʩʠʪʝ ʣʦʢʘʮʠʠ ʩʝ ʤʝʺʫʩʝʙʥʦ ʦʜʜʘʣʝʯʝʥʠ ʟʘ ʧʦʚʝ˃ʝ ʦʜ 

1 500 ʤʝʪʨʠ ʚʦ ʢʦʿʘ ʙʠʣʦ ʥʘʩʦʢʘ. ʄʦʙʠʣʥʠʪʝ ʩʝʥʟʦʨʠ ʩʝʢʦʛʘʰ ʩʝ ʩʤʝʪʘʘʪ ʟʘ Ăʛʝʦʛʨʘʬʩʢʠ 

ʜʠʩʧʝʨʟʠʨʘʥʠñ.  

Ăʂʦʤʧʣʝʪ ʟʘ ʥʘʚʝʜʫʚʘˁʝñ (7) ʩʝ ʩʠʩʪʝʤʠ ʢʦʠ ʛʦ ʠʥʪʝʛʨʠʨʘʘʪ ʧʨʦʮʝʩʦʪ ʥʘ ʤʝʨʝˁʝ ʠ ʧʨʝʩʤʝʪʫʚʘˁʝ 

ʥʘ ʧʦʟʠʮʠʿʘʪʘ ʠ ʙʨʟʠʥʘʪʘ ʥʘ ʣʝʪʘʣʘʪʘ (ʪ.ʝ. ʥʘʚʠʛʘʮʠʿʘʪʘ) ʩʦ ʧʨʦʮʝʩʦʪ ʥʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʠ ʠʩʧʨʘ˃ʘˁʝ 

ʥʘʨʝʜʙʠ ʜʦ ʩʠʩʪʝʤʠ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʣʝʪʘˁʝ ʥʘ ʣʝʪʘʣʘʪʘ ʩʦ ʮʝʣ ʢʦʨʠʛʠʨʘˁʝ ʥʘ ʪʨʘʝʢʪʦʨʠʿʘʪʘ.  

Ăʊʦʧʣʦ ʠʟʦʩʪʘʪʩʢʦ ʟʛʫʩʥʫʚʘˁʝñ (2) ʝ ʧʨʦʮʝʩ ʥʘ ʧʨʠʤʝʥʘ ʥʘ ʧʨʠʪʠʩʦʢ ʥʘ ʦʜʣʠʚʢʘʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʠʩʦʢʠ ʦʜ 375 K (102 ÁC) ʚʦ ʟʘʪʚʦʨʝʥʘ ʢʦʤʦʨʘ ʩʦ ʧʦʤʦʰ ʥʘ ʨʘʟʣʠʯʥʠ ʩʨʝʜʩʪʚʘ (ʛʘʩ, ʪʝʯʥʦʩʪ, 



ʮʚʨʩʪʠ ʯʝʩʪʠʯʢʠ, ʠʪʥ.) ʩʦ ʮʝʣ ʩʦʟʜʘʚʘˁʝ ʥʘ ʝʜʥʘʢʚʘ ʩʠʣʘ ʚʦ ʩʠʪʝ ʧʨʘʚʮʠ ʠ ʥʘʤʘʣʫʚʘˁʝ ʠʣʠ 

ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʚʥʘʪʨʝʰʥʠʪʝ ʰʫʧʣʠʥʠ ʚʦ ʦʜʣʠʚʢʘʪʘ.  

Ăʍʠʙʨʠʜʥʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ (3) ʝ ʩʝʢʦʿʘ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ, ʠʣʠ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦ ʩʦ 

óʝʣʝʤʝʥʪʠ ʥʘ ʢʦʣʦô ʠʣʠ óʟʘʩʝʙʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠô ʤʝʺʫʩʝʙʥʦ ʧʦʚʨʟʘʥʠ ʟʘ ʜʘ ʠʟʚʝʜʫʚʘʘʪ (ʘ) ʧʦʩʝʙʥʘ 

ʬʫʥʢʮʠʿʘ, ʦʜʥʦʩʥʦ ʬʫʥʢʮʠʠ, ʠ ʜʘ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ:  

a. ɼʘ ʩʦʜʨʞʘʪ ʙʘʨʝʤ ʝʜʝʥ ʥʝʭʝʨʤʝʪʠʟʠʨʘʥ ʫʨʝʜ;  

b. ɼʘ ʙʠʜʘʪ ʤʝʺʫʩʝʙʥʦ ʧʦʚʨʟʘʥʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʚʦʦʙʠʯʘʝʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ;  

c. ɼʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʤʝʥʘʪ ʢʘʢʦ ʮʝʣʠʥʘ; ʠ  

d. ʆʙʠʯʥʦ ʜʘ ʥʝ ʧʦʩʪʦʠ ʤʦʞʥʦʩʪ ʜʘ ʩʝ ʨʘʩʢʣʦʧʘʪ.  

ʅʘʧʦʤʝʥʘ 1: óɽʣʝʤʝʥʪ ʥʘ ʩʪʨʫʿʥʦ ʢʦʣʦô: ʝʜʠʥʩʪʚʝʥ ʘʢʪʠʚʝʥ ʠʣʠ ʧʘʩʠʚʝʥ ʬʫʥʢʮʠʦʥʘʣʝʥ ʜʝʣ ʦʜ 

ʝʣʝʢʪʨʦʥʩʢʦ ʩʪʨʫʿʥʦ ʢʦʣʦ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ ʝʜʥʘ ʜʠʦʜʘ, ʝʜʝʥ ʪʨʘʥʟʠʩʪʦʨ, ʝʜʝʥ 

ʦʪʧʦʨʥʠʢ, ʝʜʝʥ ʢʦʥʜʝʥʟʘʪʦʨ ʠʪʥ.   

ʅʘʧʦʤʝʥʘ 2: óɿʘʩʝʙʝʥ ʩʦʩʪʘʚʝʥ ʜʝʣô: ʧʦʩʝʙʥʦ ʩʧʘʢʫʚʘʥ óʝʣʝʤʝʥʪ ʥʘ ʩʪʨʫʿʥʦ ʢʦʣʦô ʩʦ ʩʚʦʠ 

ʥʘʜʚʦʨʝʰʥʠ ʢʦʥʝʢʪʦʨʠ.   

Ăɿʘʩʠʣʫʚʘˁʝ ʥʘ ʩʣʠʢʘñ (4) ʝ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʣʠʢʠ ʢʦʠ ʩʝ ʥʘʜʚʦʨʝʰʥʦ ʠʟʚʝʜʝʥʠ ʠ ʧʨʝʥʝʩʫʚʘʘʪ 

ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʧʦʤʦʰ ʥʘ ʘʣʛʦʨʠʪʘʤʠ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʢʦʤʧʨʝʩʠʿʘ ʥʘ ʚʨʝʤʝ, ʬʠʣʪʨʠʨʘˁʝ, 

ʝʢʩʪʨʘʢʮʠʿʘ, ʩʝʣʝʢʮʠʿʘ, ʢʦʨʝʣʘʮʠʿʘ, ʢʦʥʚʦʣʫʮʠʿʘ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʤʝʺʫ ʜʦʤʝʥʠʪʝ (ʥʘ ʧʨʠʤʝʨ, 

ʙʨʟʘ ʌʫʨʠʝʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʠʣʠ ɺʦʣʰʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ). ʆʚʘ ʥʝ ʦʧʬʘ˃ʘ ʘʣʛʦʨʠʪʘʤʠ ʢʦʠ 

ʢʦʨʠʩʪʘʪ ʩʘʤʦ ʣʠʥʝʘʨʥʘ ʠʣʠ ʨʦʪʘʮʠʩʢʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʥʘ ʝʜʥʘ ʩʣʠʢʘ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ ʪʨʘʥʩʣʘʮʠʿʘ, 

ʝʢʩʪʨʘʢʮʠʿʘ ʥʘ ʧʦʩʝʙʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʝʛʠʩʪʨʘʮʠʿʘ ʠʣʠ ʣʘʞʥʦ ʦʙʦʿʫʚʘˁʝ.  

Ăʀʤʫʥʦʪʦʢʩʠʥñ (1) ʝ ʢʦˁʫʛʘʪ ʥʘ ʝʜʥʦʢʣʝʪʦʯʥʦ ʩʧʝʮʠʬʠʯʥʦ ʤʦʥʦʢʣʦʥʘʣʥʦ ʘʥʪʠʪʝʣʦ ʠ Ăʪʦʢʩʠʥñ 

ʠʣʠ Ăʧʦʜʝʜʠʥʠʮʘ ʥʘ ʪʦʢʩʠʥñ, ʢʦʿ ʩʝʣʝʢʪʠʚʥʦ ʚʣʠʿʘʝ ʥʘ ʟʘʨʘʟʝʥʠʪʝ ʢʣʝʪʢʠ.  

Ăɺʦ ʿʘʚʥʠʦʪ ʜʦʤʝʥñ (GTN NTN GSN), ʢʘʢʦ ʰʪʦ ʩʝ ʧʨʠʤʝʥʫʚʘ ʦʚʜʝ, ʝ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʠʣʠ Ăʩʦʬʪʚʝʨñ 

ʢʦʿ ʝ ʜʦʩʪʘʧʝʥ ʙʝʟ ʦʛʨʘʥʠʯʫʚʘˁʘ ʚʦ ʧʦʥʘʪʘʤʦʰʥʘʪʘ ʧʨʠʤʝʥʘ (ʦʛʨʘʥʠʯʫʚʘˁʘʪʘ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ 

ʘʚʪʦʨʩʢʠ ʧʨʘʚʘ ʥʝ ʟʥʘʯʘʪ ʜʝʢʘ Ăʪʝʭʥʦʣʦʛʠʿʘʪʘñ ʠʣʠ Ăʩʦʬʪʚʝʨʦʪñ ʥʝ ʩʝ Ăʚʦ ʿʘʚʝʥ ʜʦʤʝʥñ).  

Ăɹʝʟʙʝʜʥʦʩʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝñ (GSN GISN 5) ʩʝ ʩʠʪʝ ʩʨʝʜʩʪʚʘ ʠ ʬʫʥʢʮʠʠ ʢʦʠ ʦʚʦʟʤʦʞʫʚʘʘʪ 

ʧʨʠʩʪʘʧ, ʜʦʚʝʨʣʠʚʦʩʪ ʠ ʠʥʪʝʛʨʠʪʝʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʠʣʠ ʢʦʤʫʥʠʢʘʮʠʠʪʝ, ʨʘʟʣʠʯʥʠ ʦʜ ʩʨʝʜʩʪʚʘʪʘ 

ʠ ʬʫʥʢʮʠʠʪʝ ʢʦʠ ʩʝ ʥʘʤʝʥʝʪʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʜʝʬʝʢʪʠ. ʆʚʘ ʚʢʣʫʯʫʚʘ Ăʢʨʠʧʪʦʛʨʘʬʠʿʘñ, 

Ăʢʨʠʧʪʦʛʨʘʬʩʢʦ ʘʢʪʠʚʠʨʘˁʝñ, óʢʨʠʧʪʦʘʥʘʣʠʟʘô, ʟʘʰʪʠʪʘ ʦʜ ʢʦʤʧʨʦʤʠʪʠʨʘʯʢʠ ʝʤʠʩʠʠ ʠ 

ʢʦʤʧʿʫʪʝʨʩʢʘ ʙʝʟʙʝʜʥʦʩʪ.  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  



óʂʨʠʧʪʦʘʥʘʣʠʟʘô: ʘʥʘʣʠʟʘ ʥʘ ʢʨʠʧʪʦʛʨʘʬʩʢʠ ʩʠʩʪʝʤ ʠʣʠ ʥʘ ʥʝʛʦʚʠʪʝ ʚʣʝʟʥʠ ʠʣʠ ʠʟʣʝʟʥʠ 

ʚʨʝʜʥʦʩʪʠ ʟʘ ʜʦʙʠʚʘˁʝ ʜʦʚʝʨʣʠʚʠ ʧʨʦʤʝʥʣʠʚʠ ʠʣʠ ʯʫʚʩʪʚʠʪʝʣʥʠ ʧʦʜʘʪʦʮʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʿʘʩʝʥ 

ʪʝʢʩʪ.  

Ăʄʦʤʝʥʪʥʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛñ (3 5 7) ʝ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ʚʦ ʢʦʿʘ ʠʟʣʝʟʥʘʪʘ ʤʦ˃ʥʦʩʪ ʦʩʪʘʥʫʚʘ 

ʧʦʩʪʦʿʘʥʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 3 dB ʙʝʟ ʧʨʠʣʘʛʦʜʫʚʘˁʝ ʥʘ ʜʨʫʛʠʪʝ ʦʧʝʨʘʪʠʚʥʠ ʧʘʨʘʤʝʪʨʠ.  

Ăʆʧʩʝʛ ʥʘ ʠʥʩʪʨʫʤʝʥʪ ñ (6) ʝ ʦʜʨʝʜʝʥʠʦʪ ʥʝʜʚʦʩʤʠʩʣʝʥ ʦʧʩʝʛ ʥʘ ʠʥʜʠʢʘʪʦʨʩʢʠʦʪ ʫʨʝʜ (ʜʠʩʧʣʝʿ) ʥʘ 

ʨʘʜʘʨʦʪ.  

Ăʀʟʦʣʘʮʠʿʘñ (9) ʩʝ ʥʘʥʝʩʫʚʘ ʥʘ ʩʦʩʪʘʚʥʠʪʝ ʜʝʣʦʚʠ ʥʘ ʨʘʢʝʪʥʠʦʪ ʤʦʪʦʨ, ʪ.ʝ. ʥʘ ʢʫ˃ʠʰʪʝʪʦ, 

ʤʣʘʟʥʠʮʘʪʘ, ʜʦʚʦʜʠʪʝ, ʢʘʧʘʮʠʪʝ ʥʘ ʢʫ˃ʠʰʪʘʪʘ ʠ ʦʧʬʘ˃ʘ ʚʫʣʢʘʥʠʟʠʨʘʥʘ ʠʣʠ ʧʦʣʫʚʫʣʢʘʥʠʟʠʨʘʥʘ 

ʩʤʝʩʘ ʥʘ ʛʫʤʘ ʰʪʦ ʩʦʜʨʞʠ ʠʟʦʣʘʮʠʩʢʠ ʤʘʪʝʨʠʿʘʣ ʠʣʠ ʦʛʥʦʦʪʧʦʨʝʥ ʤʘʪʝʨʠʿʘʣ. ʄʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʠ 

ʠ ʥʘ ʧʨʠʢʣʫʯʥʠʪʝ ʢʘʧʘʯʠˁʘ ʠʣʠ ʥʘ ʧʦʢʣʦʧʢʠʪʝ ʟʘ ʧʦʧʫʰʪʘˁʝ ʥʘ ʥʘʧʦʥʦʪ. 

Ăʆʙʣʦʞʫʚʘˁʝ ʥʘ ʚʥʘʪʨʝʰʥʠʦʪ ʼʠʜñ (9) ʦʜʛʦʚʘʨʘ ʟʘ ʛʨʘʥʠʯʥʘʪʘ ʧʦʚʨʰʠʥʘ ʤʝʺʫ ʮʚʨʩʪʦʪʦ ʨʘʢʝʪʥʦ 

ʛʦʨʠʚʦ ʠ ʢʫ˃ʠʰʪʝʪʦ ʠʣʠ ʠʟʦʣʘʮʠʩʢʘʪʘ ʦʙʣʦʛʘ. ʆʙʠʯʥʦ ʩʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʜʠʩʧʝʨʟʠʿʘ ʥʘ ʙʘʟʘ ʥʘ ʪʝʯʝʥ 

ʧʦʣʠʤʝʨ ʥʘ ʠʟʦʣʘʮʠʩʢʠ ʤʘʪʝʨʠʿʘʣʠ ʠʣʠ ʦʛʥʦʦʪʧʦʨʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʥʘ ʧʨʠʤʝʨ, ʧʦʣʠʙʫʪʘʜʠʝʥ ʩʦ 

ʭʠʜʨʠʢʩʠʣʝʥ ʟʘʚʨʰʝʪʦʢ (HTPB) ʧʦʣʥʝʪ ʩʦ ʿʘʛʣʝʨʦʜ ʠʣʠ ʜʨʫʛ ʧʦʣʠʤʝʨ ʩʦ ʜʦʜʘʜʝʥ ʚʫʣʢʘʥʠʟʠʨʘʯʢʠ 

ʤʘʪʝʨʠʿʘʣ, ʥʘʥʝʩʝʥ ʩʦ ʨʘʩʧʨʩʢʫʚʘˁʝ ʠʣʠ ʧʨʝʤʘʯʢʫʚʘˁʝ ʥʘ ʚʥʘʪʨʝʰʥʠʦʪ ʼʠʜ ʥʘ ʢʫ˃ʠʰʪʝʪʦ. 

Ăʇʦʝʜʠʥʝʯʝʥ ʤʘʛʥʝʪʝʥ ʛʨʘʜʠʦʤʝʪʘʨñ (6) ʝ ʝʜʠʥʝʯʝʥ ʝʣʝʤʝʥʪ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʛʨʘʜʠʝʥʪʦʪ ʥʘ 

ʤʘʛʥʝʪʥʦʪʦ ʧʦʣʝ ʠ ʧʦʤʦʰʥʘʪʘ ʝʣʝʢʪʨʦʥʠʢʘ ʯʠʿʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʝ ʠʟʤʝʨʝʥʘʪʘ ʚʝʣʠʯʠʥʘ ʥʘ 

ʛʨʘʜʠʝʥʪʦʪ ʥʘ ʤʘʛʥʝʪʥʦʪʦ ʧʦʣʝ. 

ʅʘʧʦʤʝʥʘ.:  ɺʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ʠ Ăʤʘʛʥʝʪʝʥ ʛʨʘʜʠʦʤʝʪʘʨñ.  

Ăʉʦʬʪʚʝʨ ʟʘ ʥʝʦʚʣʘʩʪʝʥ ʫʧʘʜñ (4) ʝ Ăʩʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ ʜʘ ʠʟʙʝʛʥʝ 

ʦʪʢʨʠʚʘˁʝ ʦʜ ʩʪʨʘʥʘ ʥʘ óʘʣʘʪʢʠ ʟʘ ʩʣʝʜʝˁʝô, ʠʣʠ, ʧʘʢ, ʜʘ ʛʠ ʧʦʨʘʟʠ óʟʘʰʪʠʪʥʠʪʝ ʢʦʥʪʨʘʤʝʨʢʠô ʥʘ 

ʜʘʜʝʥ ʢʦʤʧʿʫʪʝʨ ʠʣʠ ʫʨʝʜ ʩʧʦʩʦʙʝʥ ʟʘ ʚʤʨʝʞʫʚʘˁʝ, ʢʘʢʦ ʠ ʟʘ ʜʘ ʛʦ ʠʟʚʨʰʫʚʘ ʩʣʝʜʥʦʪʦ:  

a. ʀʟʚʣʝʢʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ ʠʣʠ ʠʥʬʦʨʤʘʮʠʠ ʦʜ ʢʦʤʧʿʫʪʝʨ ʠʣʠ ʫʨʝʜ ʩʧʦʩʦʙʝʥ ʟʘ ʚʤʨʝʞʫʚʘˁʝ ʠʣʠ 

ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʩʠʩʪʝʤʩʢʠ ʠʣʠ ʢʦʨʠʩʥʠʯʢʠ ʧʦʜʘʪʦʮʠ; ʠʣʠ  

b. ʀʟʤʝʥʫʚʘˁʝ ʥʘ ʩʪʘʥʜʘʨʜʥʠʦʪ ʧʘʪ ʟʘ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʜʘʜʝʥʘ ʧʨʦʛʨʘʤʘ ʠʣʠ ʧʨʦʮʝʩ ʩʦ ʮʝʣ ʜʘ 

ʦʚʦʟʤʦʞʠ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʫʧʘʪʩʪʚʘ ʦʙʝʟʙʝʜʝʥʠ ʦʜ ʥʘʜʚʦʨ.  

ɿʘʙʝʣʝʰʢʠ:   

1. Ăʉʦʬʪʚʝʨ ʟʘ ʥʝʦʚʣʘʩʪʝʥ ʫʧʘʜñ ʥʝ ʦʧʬʘ˃ʘ ʥʠʰʪʦ ʦʜ ʩʣʝʜʥʦʪʦ:  

a. ʍʠʧʝʨʚʠʟʦʨʠ, ʧʨʦʛʨʘʤʠ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʛʨʝʰʢʠ (ʜʝʙʘʛʝʨʠ) ʠʣʠ ʘʣʘʪʢʠ ʟʘ ʦʙʨʘʪʝʥ 

ʠʥʞʝʥʝʨʠʥʛ ʥʘ ʩʦʬʪʚʝʨ (SRE);  

b. Ăʉʦʬʪʚʝʨñ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʜʠʛʠʪʘʣʥʠ ʧʨʘʚʘ (DRM), ʠʣʠ  



c. Ăʉʦʬʪʚʝʨñ ʰʪʦ ʝ ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʜʘ ʙʠʜʝ ʠʥʩʪʘʣʠʨʘʥ ʦʜ ʩʪʨʘʥʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ, 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʠʪʝ ʠʣʠ ʢʦʨʠʩʥʠʮʠʪʝ, ʩʦ ʮʝʣ ʩʣʝʜʝˁʝ ʠʣʠ ʧʦʚʨʘʪ ʥʘ ʩʦʧʩʪʚʝʥʠ ʩʨʝʜʩʪʚʘ.

    

2. ɺʦ ʫʨʝʜʠ ʩʧʦʩʦʙʥʠ ʟʘ ʚʤʨʝʞʫʚʘˁʝ ʩʧʘʺʘʘʪ ʤʦʙʠʣʥʠ ʫʨʝʜʠ ʠ ʧʘʤʝʪʥʠ ʙʨʦʠʣʘ.  

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. óɸʣʘʪʢʠ ʟʘ ʩʣʝʜʝˁʝô: ʩʦʬʪʚʝʨʩʢʠ ʠʣʠ ʭʘʨʜʚʝʨʩʢʠ ʫʨʝʜʠ ʢʦʠ ʛʦ ʩʣʝʜʘʪ  ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ 

ʩʠʩʪʝʤʦʪ ʠʣʠ ʧʨʦʮʝʩʠʪʝ ʰʪʦ ʩʝ ʦʜʚʠʚʘʘʪ ʚʦ ʜʘʜʝʥ  ʫʨʝʜ. ʊʫʢʘ ʩʝ ʦʧʬʘʪʝʥʠ ʘʥʪʠʚʠʨʫʩʥʠ 

(AV) ʧʨʦʠʟʚʦʜʠ, ʧʨʦʠʟʚʦʜʠ ʟʘ ʙʝʟʙʝʜʥʦʩʪ  ʥʘ ʢʨʘʿʥʠʪʝ ʪʦʯʢʠ, ʧʨʦʠʟʚʦʜʠ ʟʘ ʣʠʯʥʘ ʙʝʟʙʝʜʥʦʩʪ 

(PSP), ʩʠʩʪʝʤʠ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʝʦʚʣʘʩʪʝʥʠ ʫʧʘʜʠ (IDS), ʩʠʩʪʝʤʠ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʥʝʦʚʣʘʩʪʝʥʠ 

ʫʧʘʜʠ (IPS) ʠʣʠ ʟʘʰʪʠʪʥʠ ʼʠʜʦʚʠ (firewalls).  

2. óɿʘʰʪʠʪʥʠ ʢʦʥʪʨʘʤʝʨʢʠô: ʪʝʭʥʠʢʠ ʥʘʤʝʥʝʪʠ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʙʝʟʙʝʜʥʦ ʠʟʚʨʰʫʚʘˁʝ ʥʘ 

ʢʦʜʦʪ, ʢʘʢʦ ʰʪʦ ʩʝ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ (DEP), ʧʨʦʠʟʚʦʣʥʦ ʨʘʩʧʦʨʝʜʫʚʘˁʝ 

ʥʘ ʧʨʦʩʪʦʨʦʪ ʥʘ ʘʜʨʝʩʠʪʝ (ASLR) ʠʣʠ ʪʝʩʪʠʨʘˁʝ ʚʦ ʟʘʰʪʠʪʝʥʦ ʦʧʢʨʫʞʫʚʘˁʝ.   

Ăʀʟʦʣʠʨʘʥʠ ʞʠʚʠ ʢʫʣʪʫʨʠñ (1) ʦʧʬʘ˃ʘʘʪ ʞʠʚʠ ʢʫʣʪʫʨʠ ʚʦ ʣʘʪʝʥʪʥʘ ʬʦʨʤʘ ʠ ʚʦ ʩʫʚʠ ʧʨʝʧʘʨʘʪʠ.  

.Ăʀʟʦʩʪʘʪʩʢʠ ʧʨʝʩʠñ (2) ʩʝ ʦʧʨʝʤʘ ʟʘ ʩʦʟʜʘʚʘˁʝ ʧʨʠʪʠʩʦʢ ʚʦ ʟʘʪʚʦʨʝʥʘ ʢʦʤʦʨʘ ʩʦ ʧʦʤʦʰ ʥʘ 

ʨʘʟʣʠʯʥʠ ʩʨʝʜʩʪʚʘ (ʛʘʩ, ʪʝʯʥʦʩʪ, ʮʚʨʩʪʠ ʯʝʩʪʠʯʢʠ ʠʪʥ.) ʩʦ ʮʝʣ ʜʦʙʠʚʘˁʝ ʚʦʝʜʥʘʯʝʥ ʧʨʠʪʠʩʦʢ ʚʦ 

ʩʠʪʝ ʧʨʘʚʮʠ ʚʦ ʚʥʘʪʨʝʰʥʦʩʪʘ ʥʘ ʢʦʤʦʨʘʪʘ ʚʨʟ ʧʘʨʯʝʪʦ ʰʪʦ ʩʝ ʦʙʨʘʙʦʪʫʚʘ ʠʣʠ ʤʘʪʝʨʠʿʘʣʦʪ.  

Ăʃʘʩʝʨñ (0 1 2 3 5 6 7 8 9) ʝ ʧʨʦʠʟʚʦʜ ʰʪʦ ʩʦʟʜʘʚʘ ʧʨʦʩʪʦʨʥʦ ʠ ʚʨʝʤʝʥʩʢʠ ʢʦʭʝʨʝʥʪʥʘ ʩʚʝʪʣʠʥʘ ʢʦʿʘ 

ʝ ʟʘʩʠʣʝʥʘ ʩʦ ʧʦʤʦʰ ʥʘ ʩʪʠʤʫʣʠʨʘʥʘ ʝʤʠʩʠʿʘ ʥʘ ʟʨʘʯʝˁʝ. 

ʅʘʧʦʤʝʥʘ:  ɺʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ʠ Ăʍʝʤʠʩʢʠ ʣʘʩʝʨñ; 

 ĂCW-ʣʘʩʝʨñ;  

 Ăʀʤʧʫʣʩʝʥ ʣʘʩʝʨñ;  

 Ăʃʘʩʝʨ ʩʦ ʤʥʦʛʫ ʚʠʩʦʢʘ ʤʦ˃ʥʦʩʪñ;  

 Ăʊʨʘʥʩʬʝʨʝʥ ʣʘʩʝʨñ; 

Ăɹʠʙʣʠʦʪʝʢʘñ (1) (ʧʘʨʘʤʝʪʘʨʩʢʘ ʪʝʭʥʠʯʢʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ) ʝ ʟʙʠʨʢʘ ʦʜ ʪʝʭʥʠʯʢʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʠ ʜʦʢʦʣʢʫ ʩʝ ʧʨʝʜʤʝʪ ʥʘ ʫʧʘʪʫʚʘˁʘ, ʤʦʞʝ ʜʘ ʿʘ ʧʦʜʦʙʨʘʪ ʨʘʙʦʪʘʪʘ ʥʘ ʨʝʣʝʚʘʥʪʥʠ ʩʠʩʪʝʤʠ, 

ʦʧʨʝʤʘ ʠʣʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ.  

Ăʃʝʪʘʣʘ ʧʦʣʝʩʥʠ ʦʜ ʚʦʟʜʫʭʦʪñ (9) ʩʝ ʙʘʣʦʥʠ ʠ ʘʝʨʦʙʨʦʜʦʚʠ ʢʦʠ ʟʘ ʜʘ ʩʝ ʢʨʝʥʘʪ ʚʦ ʚʦʟʜʫʭʦʪ 

ʢʦʨʠʩʪʘʪ ʪʦʧʦʣ ʚʦʟʜʫʭ ʠʣʠ ʜʨʫʛʠ ʛʘʩʦʚʠ ʢʦʠ ʩʝ ʧʦʣʝʩʥʠ ʦʜ ʚʦʟʜʫʭʦʪ, ʢʘʢʦ ʰʪʦ ʩʝ ʭʝʣʠʫʤ ʠʣʠ 

ʚʦʜʦʨʦʜ.  

Ăʃʠʥʝʘʨʥʦʩʪñ (2) (ʦʙʠʯʥʦ ʠʟʨʘʟʝʥʘ ʢʘʢʦ ʤʝʨʢʘ ʟʘ ʥʝʣʠʥʝʘʨʥʦʩʪ) ʝ ʤʘʢʩʠʤʘʣʥʦʪʦ ʦʪʩʪʘʧʫʚʘˁʝ ʥʘ 

ʨʝʘʣʥʘʪʘ ʦʩʦʙʠʥʘ (ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ ʥʘ ʩʢʘʣʘʪʘ ʥʘ ʠʩʯʠʪʫʚʘˁʝ), ʧʦʟʠʪʠʚʥʦ ʠʣʠ ʥʝʛʘʪʠʚʥʦ, ʦʜ ʧʨʘʚʘ 

ʣʠʥʠʿʘ ʟʘ ʜʘ ʩʝ ʠʟʝʜʥʘʯʘʪ ʠ ʤʠʥʠʤʠʟʠʨʘʘʪ ʤʘʢʩʠʤʘʣʥʠʪʝ ʦʪʩʪʘʧʫʚʘˁʘ. 



Ăʃʦʢʘʣʥʘ ʤʨʝʞʘñ (4 5) ʝ ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʩʠʩʪʝʤ ʥʘ ʧʦʜʘʪʦʮʠ ʢʦʿ ʛʠ ʩʦʜʨʞʠ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ɼʦʟʚʦʣʫʚʘ ʧʨʦʠʟʚʦʣʝʥ ʙʨʦʿ ʥʘ ʥʝʟʘʚʠʩʥʠ óʫʨʝʜʠ ʟʘ ʧʦʜʘʪʦʮʠô ʤʝʺʫʩʝʙʥʦ ʜʠʨʝʢʪʥʦ ʜʘ    

 ʢʦʤʫʥʠʮʠʨʘʘʪ; ʠ  

b. ɺʨʟʘʥʘ ʝ ʟʘ ʛʝʦʛʨʘʬʩʢʘ ʦʙʣʘʩʪ ʩʦ ʩʨʝʜʥʘ ʛʦʣʝʤʠʥʘ (ʥʘ ʧʨʠʤʝʨ, ʜʝʣʦʚʥʘ ʟʛʨʘʜʘ,  ʧʦʩʪʨʦʿʢʘ, 

ʢʦʤʧʣʝʢʩ, ʩʢʣʘʜʠʰʪʝ). 

ʅʘʧʦʤʝʥʘ: óʋʨʝʜ ʟʘ ʧʦʜʘʪʦʮʠô ʝ ʦʧʨʝʤʘ ʩʦ ʢʦʿʘ ʩʝ ʧʨʝʥʝʩʫʚʘʘʪ ʠʣʠ ʧʨʠʤʘʘʪ ʩʝʨʠʠ ʦʜ 

 ʜʠʛʠʪʘʣʥʠ ʠʥʬʦʨʤʘʮʠʠ.  

Ăʄʘʛʥʝʪʥʠ ʛʨʘʜʠʦʤʝʪʨʠñ (6) ʩʝ ʠʥʩʪʨʫʤʝʥʪʠ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ ʦʪʢʨʠʿʘʪ ʧʨʦʩʪʦʨʥʦ 

ʚʘʨʠʨʘˁʝ ʥʘ ʤʘʛʥʝʪʥʠ ʧʦʣʠˁʘ ʢʦʠ ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ ʠʟʚʦʨʠ ʢʦʠ ʩʝ ʥʘʜʚʦʨ ʦʜ ʠʥʩʪʨʫʤʝʥʪʦʪ. ʉʝ 

ʩʦʩʪʦʿʘʪ ʦʜ ʧʦʚʝ˃ʝ Ăʤʘʛʥʝʪʦʤʝʪʨʠñ ʠ ʧʦʤʦʰʥʘ ʝʣʝʢʪʨʦʥʠʢʘ ʯʠʿʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʝ ʠʟʤʝʨʝʥʘʪʘ 

ʚʝʣʠʯʠʥʘ ʥʘ ʛʨʘʜʠʝʥʪʦʪ ʥʘ ʤʘʛʥʝʪʥʦʪʦ ʧʦʣʝ.  

ʅʘʧʦʤʝʥʘ:  ɺʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ʠ Ăʧʦʝʜʠʥʝʯʝʥ ʤʘʛʥʝʪʝʥ ʛʨʘʜʠʦʤʝʪʘʨñ.  

Ăʄʘʛʥʝʪʦʤʝʪʨʠñ (6) ʩʝ ʠʥʩʪʨʫʤʝʥʪʠ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ ʦʪʢʨʠʚʘʘʪ ʤʘʛʥʝʪʥʠ ʧʦʣʠˁʘ ʦʜ 

ʠʟʚʦʨʠ ʥʘʜʚʦʨ ʦʜ ʩʘʤʠʦʪ ʠʥʩʪʨʫʤʝʥʪ. ʉʝ ʩʦʩʪʦʿʘʪ ʦʜ ʝʜʠʥʩʪʚʝʥ ʝʣʝʤʝʥʪ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʤʘʛʥʝʪʥʦ 

ʧʦʣʝ ʠ ʧʦʤʦʰʥʘ ʝʣʝʢʪʨʦʥʠʢʘ ʯʠʿʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʝ ʠʟʤʝʨʝʥʘʪʘ ʚʝʣʠʯʠʥʘ ʥʘ ʤʘʛʥʝʪʥʦʪʦ ʧʦʣʝ.  

Ăɻʣʘʚʥʘ ʤʝʤʦʨʠʿʘñ (4) ʝ ʧʨʠʤʘʨʥʘʪʘ ʤʝʤʦʨʠʿʘ ʟʘ ʧʦʜʘʪʦʮʠ ʠʣʠ ʫʧʘʪʩʪʚʘ ʟʘ ʙʨʟ ʧʨʠʩʪʘʧ ʦʜ ʩʪʨʘʥʘ 

ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʧʨʦʮʝʩʦʨʩʢʘ ʝʜʠʥʠʮʘ (ʧʨʦʮʝʩʦʨʦʪ) (CPU). ʉʝ ʩʦʩʪʦʠ ʦʜ ʚʥʘʪʨʝʰʥʘ ʤʝʤʦʨʠʿʘ ʥʘ 

Ăʜʠʛʠʪʘʣʝʥ ʢʦʤʧʿʫʪʝʨñ ʠ ʢʦʠ ʙʠʣʦ ʭʠʝʨʘʨʭʠʩʢʠ ʧʨʦʰʠʨʫʚʘˁʘ ʥʘ ʠʩʪʠʦʪ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʢʝʰ-

ʤʝʤʦʨʠʿʘ ʠʣʠ ʧʨʦʰʠʨʝʥʘ ʤʝʤʦʨʠʿʘ ʩʦ ʥʝʨʝʜʦʩʣʝʜʝʥ ʧʨʠʩʪʘʧ.  

Ăʄʘʪʝʨʠʿʘʣʠ ʢʦʠ ʩʝ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ (0) ʦʧʬʘ˃ʘʘʪ ʙʘʢʘʨ, ʣʝʛʫʨʠ ʥʘ 

ʙʘʢʘʨ, ʥʝôʨʺʦʩʫʚʘʯʢʠ ʯʝʣʠʢ, ʘʣʫʤʠʥʠʫʤ, ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ, ʣʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ, ʥʠʢʝʣ ʠʣʠ 

ʣʝʛʫʨʠ ʩʦ ʤʘʩʝʥ ʫʜʝʣ ʥʘ ʥʠʢʝʣ ʦʜ 60 % ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʬʣʫʦʨʠʨʘʥʠ ʧʦʣʠʤʝʨʠ ʥʘ ʿʘʛʣʝʨʦʚʦʜʦʨʦʜ.  

Ăʄʘʪʨʠʮʘñ (1 2 8 9) ʝ ʠʩʢʣʫʯʠʪʝʣʥʦ ʭʦʤʦʛʝʥʘ ʬʘʟʘ ʰʪʦ ʛʦ ʧʦʧʦʣʥʫʚʘ ʧʨʦʩʪʦʨʦʪ ʧʦʤʝʺʫ ʯʝʩʪʠʯʢʠ, 

ʨʝʩʠ ʠʣʠ ʚʣʘʢʥʘ.  

Ăʅʝʩʠʛʫʨʥʦʩʪ ʚʦ ʤʝʨʝˁʝʪʦñ (2) ʝ ʧʘʨʘʤʝʪʘʨ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʿ ʦʧʨʝʜʝʣʫʚʘ, ʩʦ ʩʪʝʧʝʥ ʥʘ 

ʚʝʨʦʿʘʪʥʦʩʪ ʦʜ 95%, ʚʦ ʢʦʿ ʦʧʩʝʛ ʦʢʦʣʫ ʠʟʣʝʟʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʤʝʨʣʠʚʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʩʝ ʥʘʦʺʘ 

ʥʝʿʟʠʥʘʪʘ ʪʦʯʥʘ ʚʨʝʜʥʦʩʪ. ɻʠ ʦʧʬʘ˃ʘ ʥʝʢʦʨʠʛʠʨʘʥʠʪʝ ʩʠʩʪʝʤʘʪʩʢʠ ʦʪʩʪʘʧʫʚʘˁʘ, ʥʝʢʦʨʠʛʠʨʘʥʦʪʦ 

ʟʘʙʘʚʫʚʘˁʝ ʠ ʩʣʫʯʘʿʥʠʪʝ ʦʪʩʪʘʧʫʚʘˁʘ (ʫʧʘʪʫʚʘˁʝ ISO 10360-2).  

Ăʄʝʭʘʥʠʯʢʦ ʣʝʛʠʨʘˁʝñ (1) ʝ ʧʨʦʮʝʩ ʥʘ ʩʦʟʜʘʚʘˁʝ ʣʝʛʫʨʠ ʰʪʦ ʧʨʦʠʟʣʝʛʫʚʘ ʦʜ ʚʨʟʫʚʘˁʝ, ʢʨʰʝˁʝ ʠ 

ʧʦʚʪʦʨʥʦ ʚʨʟʫʚʘˁʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʠ ʛʣʘʚʥʠʪʝ ʣʝʛʫʨʠ ʚʦ ʧʨʘʚ ʩʦ ʤʝʭʘʥʠʯʢʦ ʚʣʠʿʘʥʠʝ. ʅʝʤʝʪʘʣʥʠ 

ʯʝʩʪʠʯʢʠ ʤʦʞʝ ʜʘ ʩʝ ʚʤʝʪʥʘʪ ʚʦ ʣʝʛʫʨʘʪʘ ʩʦ ʜʦʜʘʚʘˁʝ ʥʘ ʩʦʦʜʚʝʪʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʧʨʘʚ.  

Ăɽʢʩʪʨʘʢʮʠʿʘ ʥʘ ʨʘʩʪʦʧñ (1) ʝ ʧʨʦʮʝʩ ʥʘ óʙʨʟʦ ʚʪʚʨʜʥʫʚʘˁʝô ʠ ʝʢʩʪʨʘʭʠʨʘˁʝ ʥʘ ʣʝʛʠʨʘʥ ʧʨʦʠʟʚʦʜ 

ʚʦ ʚʠʜ ʥʘ ʣʝʥʪʠ ʩʦ ʚʤʝʪʥʫʚʘˁʝ ʥʘ ʢʨʘʪʦʢ ʩʝʛʤʝʥʪ ʥʘ ʨʦʪʠʨʘʯʢʠ ʠʟʣʘʜʝʥ ʙʣʦʢ ʚʦ ʙʘˁʘ ʩʦ ʨʘʩʪʦʧʝʥʘ 

ʤʝʪʘʣʥʘ ʣʝʛʫʨʘ. 

ʅʘʧʦʤʝʥʘ:  óɹʨʟʦ ʚʪʚʨʜʥʫʚʘˁʝô: ʚʪʚʨʜʥʫʚʘˁʝ ʥʘ ʨʘʩʪʦʧʝʥ ʤʘʪʝʨʠʿʘʣ ʩʦ ʙʨʟʠʥʠ ʥʘ ʣʘʜʝˁʝ ʢʦʠ 

ʥʘʜʤʠʥʫʚʘʘʪ 1000 K/s.   



Ăʇʨʝʜʝˁʝ ʥʘ ʨʘʩʪʦʧñ (1) ʝ ʧʨʦʮʝʩ ʥʘ óʙʨʟʦ ʚʪʚʨʜʥʫʚʘˁʝô ʥʘ ʤʣʘʟ ʦʜ ʨʘʩʪʦʧʝʥ ʤʝʪʘʣ ʢʦʿ ʧʦ ʜʦʧʠʨʦʪ 

ʩʦ ʨʦʪʠʨʘʯʢʠ ʠʟʣʘʜʝʥ ʙʣʦʢ ʩʝ ʦʙʣʠʢʫʚʘ ʚʦ ʣʫʰʧʠ, ʣʝʥʪʠ ʠʣʠ ʧʨʘʯʢʠ.  

ʅʘʧʦʤʝʥʘ:   óɹʨʟʦ ʚʪʚʨʜʥʫʚʘˁʝô: ʚʪʚʨʜʥʫʚʘˁʝ ʥʘ ʨʘʩʪʦʧʝʥ ʤʘʪʝʨʠʿʘʣ ʩʦ ʙʨʟʠʥʠ ʥʘ ʣʘʜʝˁʝ ʢʦʠ 

ʥʘʜʤʠʥʫʚʘʘʪ 1000 K/s.  

Ăʄʠʢʨʦʢʦʣʦ ʥʘ ʤʠʢʨʦʢʦʤʧʿʫʪʝʨñ (3) ʝ Ăʤʦʥʦʣʠʪʥʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ ʠʣʠ Ăʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦ ʩʦ 

ʧʦʚʝ˃ʝ ʯʠʧʦʚʠñ ʢʦʝ ʩʦʜʨʞʠ ʘʨʠʪʤʝʪʠʯʢʘ ʣʦʛʠʯʥʘ ʝʜʠʥʠʮʘ (ALU) ʟʘ ʠʟʚʨʰʫʚʘˁʝ 

ʠʥʩʪʨʫʢʮʠʠ/ʫʧʘʪʩʪʚʘ ʩʦ ʦʧʰʪʘ ʥʘʤʝʥʘ ʦʜ ʚʥʘʪʨʝʰʥʘ ʤʝʤʦʨʠʿʘ ʚʨʟ ʧʦʜʘʪʦʮʠ ʩʦʜʨʞʘʥʠ ʚʦ 

ʚʥʘʪʨʝʰʥʘʪʘ ʤʝʤʦʨʠʿʘ. 

ʅʘʧʦʤʝʥʘ: ɺʥʘʪʨʝʰʥʘʪʘ ʤʝʤʦʨʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʟʛʦʣʝʤʠ ʩʦ ʥʘʜʚʦʨʝʰʥʘ ʤʝʤʦʨʠʿʘ.  

Ăʄʠʢʨʦʢʦʣʦ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʦʨñ (3) ʝ Ăʤʦʥʦʣʠʪʥʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ ʠʣʠ Ăʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦ ʩʦ 

ʧʦʚʝ˃ʝ ʯʠʧʦʚʠñ ʢʦʝ ʩʦʜʨʞʠ ʘʨʠʪʤʝʪʠʯʢʘ ʣʦʛʠʯʥʘ ʝʜʠʥʠʮʘ (ALU) ʟʘ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʥʠʟʘ 

ʠʥʩʪʨʫʢʮʠʠ ʩʦ ʦʧʰʪʘ ʥʘʤʝʥʘ ʦʜ ʥʘʜʚʦʨʝʰʥʘ ʤʝʤʦʨʠʿʘ.  

ʅʘʧʦʤʝʥʘ 1: Ăʄʠʢʨʦʢʦʣʦʪʦ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʦʨñ ʚʦʦʙʠʯʘʝʥʦ ʥʝ ʩʦʜʨʞʠ ʚʥʘʪʨʝʰʥʘ ʤʝʤʦʨʠʿʘ 

ʜʦʩʪʘʧʥʘ ʟʘ ʢʦʨʠʩʥʠʢʦʪ ʠ ʧʦʢʨʘʿ ʪʦʘ ʰʪʦ ʤʝʤʦʨʠʿʘʪʘ ʢʦʿʘ ʩʝ ʥʘʦʺʘ ʥʘ ʯʠʧʦʪ 

ʤʦʞʝ ʜʘ ʩʝ ʠʩʢʦʨʠʩʪʠ ʚʦ ʠʟʚʨʰʫʚʘˁʝʪʦ ʥʘ ʥʝʛʦʚʘʪʘ ʣʦʛʠʯʢʘ ʬʫʥʢʮʠʿʘ.  

ʅʘʧʦʤʝʥʘ 2:   ʆʚʘ ʦʧʬʘ˃ʘ ʛʨʫʧʠ ʦʜ ʯʠʧʦʚʠ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʨʘʙʦʪʘʪ ʟʘʝʜʥʦ ʟʘ ʜʘ 

ʦʙʝʟʙʝʜʘʪ ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʥʘ Ăʤʠʢʨʦʢʦʣʦ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʦʨñ.  

Ăʄʠʢʨʦʦʨʛʘʥʠʟʤʠñ (1 2) ʩʝ ʙʘʢʪʝʨʠʠ, ʚʠʨʫʩʠ, ʤʠʢʨʦʧʣʘʟʤʠ, ʨʠʢʝʮʠʠ, ʭʣʘʤʠʜʠʠ ʠʣʠ ʛʘʙʠ, ʙʝʟ 

ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʧʨʠʨʦʜʥʠ, ʟʘʩʠʣʝʥʠ ʠʣʠ ʤʦʜʠʬʠʮʠʨʘʥʠ, ʚʦ ʦʙʣʠʢ ʥʘ Ăʠʟʦʣʠʨʘʥʠ ʞʠʚʠ ʢʫʣʪʫʨʠñ 

ʠʣʠ ʢʘʢʦ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʦʧʬʘ˃ʘ ʞʠʚ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʙʠʣ ʥʘʤʝʨʥʦ ʠʥʦʢʫʣʠʨʘʥ ʠʣʠ ʢʦʥʪʘʤʠʥʠʨʘʥ ʩʦ 

ʪʘʢʚʠ ʢʫʣʪʫʨʠ.  

Ăʈʘʢʝʪʠñ (1 3 6 7 9) ʩʝ ʮʝʣʦʩʥʠ ʨʘʢʝʪʥʠ ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʥʘ ʙʝʩʧʠʣʦʪʥʠ ʣʝʪʘʣʘ ʩʦ ʥʦʩʠʚʦʩʪ ʦʜ 

ʥʘʿʤʘʣʢʫ 500 ʢʠʣʦʛʨʘʤʠ ʥʘ ʢʦʨʠʩʝʥ ʪʦʚʘʨ ʩʦ ʜʦʤʝʪ ʦʜ ʥʘʿʤʘʣʢʫ 300 ʢʠʣʦʤʝʪʨʠ.  

Ăʄʦʥʦʬʠʣʘʤʝʥʪñ (1) ʠʣʠ ʬʠʣʘʤʝʥʪ (ʥʠʰʢʘ) ʝ ʥʘʿʤʘʣʠʦʪ ʜʝʣ ʦʜ ʚʣʘʢʥʦʪʦ, ʢʦʿ ʥʘʿʯʝʩʪʦ ʠʤʘ 

ʜʠʿʘʤʝʪʘʨ ʦʜ ʥʝʢʦʣʢʫ ʤʠʢʨʦʤʝʪʨʠ.  

Ăʄʦʥʦʣʠʪʥʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ (3) ʝ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʧʘʩʠʚʥʠ ʠʣʠ ʘʢʪʠʚʥʠ óʝʣʝʤʝʥʪʠ ʥʘ ʢʦʣʦô ʠʣʠ 

ʦʜ ʜʚʝʪʝ ʢʦʠ:  

a. ʉʝ ʬʦʨʤʠʨʘʘʪ ʧʨʝʢʫ ʧʨʦʮʝʩʠ ʥʘ ʜʠʬʫʟʠʿʘ, ʠʤʧʣʘʥʪʘʮʠʿʘ ʠʣʠ ʪʘʣʦʞʝˁʝ ʚʦ ʠʣʠ ʥʘ 

ʝʜʠʥʩʪʚʝʥʦ ʧʘʨʯʝ ʦʜ ʧʦʣʫʩʧʨʦʚʦʜʝʥ ʤʘʪʝʨʠʿʘʣ, ʧʦʟʥʘʪʦ ʢʘʢʦ óʯʠʧô; 

 

b. ʄʦʞʝ ʜʘ ʩʝ ʩʤʝʪʘʘʪ ʟʘ ʥʝʨʘʟʜʝʣʥʦ ʧʦʚʨʟʘʥʠ; ʠ  

 

c. ʀʟʚʨʰʫʚʘʘʪ ʬʫʥʢʮʠʿʘ, ʦʜʥʦʩʥʦ ʬʫʥʢʮʠʠ ʥʘ ʢʦʣʦ.  



ʅʘʧʦʤʝʥʘ: óɽʣʝʤʝʥʪ ʥʘ ʢʦʣʦô ʝ ʝʜʠʥʩʪʚʝʥ ʘʢʪʠʚʝʥ ʠʣʠ ʧʘʩʠʚʝʥ ʬʫʥʢʮʠʦʥʘʣʝʥ ʜʝʣ ʦʜ 

ʝʣʝʢʪʨʦʥʩʢʦ ʢʦʣʦ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʝʜʥʘ ʜʠʦʜʘ, ʝʜʝʥ ʪʨʘʥʟʠʩʪʦʨ, ʝʜʝʥ ʦʪʧʦʨʥʠʢ, 

ʝʜʝʥ ʢʦʥʜʝʥʟʘʪʦʨ ʠʪʥ.  

Ăʄʦʥʦʩʧʝʢʪʨʘʣʥʠ ʩʝʥʟʦʨʠ ʥʘ ʩʣʠʢʘñ (6) ʤʦʞʘʪ ʜʘ ʧʨʠʤʘʘʪ ʧʦʜʘʪʦʮʠ ʚʦ ʦʙʣʠʢ ʥʘ ʩʣʠʢʘ ʦʜ ʝʜʝʥ 

ʟʘʩʝʙʝʥ ʩʧʝʢʪʨʘʣʝʥ ʦʧʩʝʛ.  

Ăʀʥʪʝʛʨʘʣʥʦ ʢʦʣʦ ʩʦ ʧʦʚʝ˃ʝ ʯʠʧʦʚʠñ (3) ʝ ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ Ăʤʦʥʦʣʠʪʥʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘñ ʚʨʟʘʥʠ ʩʦ 

ʟʘʝʜʥʠʯʢʘ Ăʧʦʜʣʦʛʘñ.  

Ăʇʦʚʝ˃ʝʩʧʝʢʪʨʘʣʥʠ ʩʝʥʟʦʨʠ ʥʘ ʩʣʠʢʘñ (6) ʤʦʞʘʪ ʜʘ ʚʨʰʘʪ ʠʩʪʦʚʨʝʤʝʥʦ ʠʣʠ ʩʝʨʠʩʢʦ ʧʨʝʟʝʤʘˁʝ 

ʧʦʜʘʪʦʮʠ ʚʦ ʦʙʣʠʢ ʥʘ ʩʣʠʢʠ ʦʜ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʟʘʩʝʙʥʠ ʩʧʝʢʪʨʘʣʥʠ ʦʧʩʝʟʠ. ʉʝʥʟʦʨʠ ʢʦʠ ʠʤʘʘʪ 

ʧʦʚʝ˃ʝ ʦʜ ʜʚʘʝʩʝʪ ʟʘʩʝʙʥʠ ʩʧʝʢʪʨʘʣʥʠ ʦʧʩʝʟʠ ʧʦʥʝʢʦʛʘʰ ʩʝ ʥʘʨʝʢʫʚʘʘʪ ʠ ʭʠʧʝʨʩʧʝʢʪʨʘʣʥʠ ʩʝʥʟʦʨʠ 

ʥʘ ʩʣʠʢʘ.  

Ăʇʨʠʨʦʜʝʥ ʫʨʘʥʠʫʤñ (0) ʝ ʫʨʘʥʠʫʤ ʢʦʿ ʩʦʜʨʞʠ ʩʤʝʩʠ ʦʜ ʠʟʦʪʦʧʠ ʢʦʠ ʩʝ ʧʦʿʘʚʫʚʘʘʪ ʚʦ ʧʨʠʨʦʜʘʪʘ.  

Ăʂʦʥʪʨʦʣʝʨ ʟʘ ʧʨʠʩʪʘʧ ʥʘ ʤʨʝʞʘñ (4) ʝ ʬʠʟʠʯʢʠ ʠʥʪʝʨʬʝʿʩ ʟʘ ʜʠʩʪʨʠʙʫʠʨʘʥʘ ʧʨʝʢʠʥʫʚʘʯʢʘ ʤʨʝʞʘ. 

ʂʦʨʠʩʪʠ ʟʘʝʜʥʠʯʢʠ ʤʝʜʠʫʤ ʢʦʿ ʥʘʩʝʢʘʜʝ ʨʘʙʦʪʠ ʥʘ ʠʩʪʘʪʘ Ăʙʨʟʠʥʘ ʥʘ ʜʠʛʠʪʘʣʝʥ ʧʨʝʥʦʩñ 

ʢʦʨʠʩʪʝʿ˃ʠ ʘʨʙʠʪʨʘʞʘ (ʥʘ ʧʨʠʤʝʨ, ʪʦʢʝʥ ʠʣʠ ʥʦʩʠʪʝʣ) ʟʘ ʧʨʝʥʦʩ. ʅʝʟʘʚʠʩʥʦ ʦʜ ʜʨʫʛʠʪʝ, ʦʜʙʠʨʘ 

ʧʘʢʝʪʠ ʥʘ ʧʦʜʘʪʦʮʠ ʠʣʠ ʛʨʫʧʠ ʥʘ ʧʦʜʘʪʦʮʠ (ʥʘ ʧʨ. IEE 802) ʢʦʠ ʩʝ ʫʧʘʪʝʥʠ ʢʦʥ ʥʝʛʦ. ʉʝ ʨʘʙʦʪʠ ʟʘ 

ʩʢʣʦʧ ʢʦʿ ʤʦʞʝ ʜʘ ʩʝ ʚʛʨʘʜʠ ʚʦ ʢʦʤʧʿʫʪʝʨ ʠʣʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʦʧʨʝʤʘ ʩʦ ʮʝʣ ʦʙʝʟʙʝʜʫʚʘˁʝ 

ʧʨʠʩʪʘʧ ʜʦ ʢʦʤʫʥʠʢʘʮʠʠ.  

Ăʅʝʚʨʘʣʝʥ ʢʦʤʧʿʫʪʝʨñ (4) ʝ ʧʨʝʩʤʝʪʢʦʚʝʥ ʫʨʝʜ ʢʦʿ ʝ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ ʜʘ ʛʦ ʠʤʠʪʠʨʘ 

ʦʜʥʝʩʫʚʘˁʝʪʦ ʥʘ ʥʝʚʨʦʥ ʠʣʠ ʥʘ ʟʙʠʨ ʦʜ ʥʝʚʨʦʥʠ, ʦʜʥʦʩʥʦ, ʧʨʝʩʤʝʪʢʦʚʝʥ ʫʨʝʜ ʩʦ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ 

ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʭʘʨʜʚʝʨʦʪ ʜʘ ʿʘ ʤʦʜʫʣʠʨʘ ʢʦʣʠʯʠʥʘʪʘ ʠ ʙʨʦʿʦʪ ʥʘ ʚʟʘʝʤʥʠʪʝ ʚʨʩʢʠ ʧʦʤʝʺʫ ʧʦʚʝ˃ʝ 

ʧʨʝʩʤʝʪʢʦʚʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʝʪʭʦʜʥʠ ʧʦʜʘʪʦʮʠ.  

Ăʅʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨñ (0) ʝ ʢʦʤʧʣʝʪʝʥ ʨʝʘʢʪʦʨ ʢʦʿ ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʟʘ ʜʘ ʦʜʨʞʫʚʘ ʢʦʥʪʨʦʣʠʨʘʥʘ 

ʩʘʤʦʦʜʨʞʣʠʚʘ ʚʝʨʠʞʥʘ ʬʠʩʠʦʥʘ ʨʝʘʢʮʠʿʘ. Ăʅʫʢʣʝʘʨʥʠʦʪ ʨʝʘʢʪʦʨñ ʛʠ ʦʧʬʘ˃ʘ ʩʠʪʝ ʧʨʦʠʟʚʦʜʠ ʢʦʠ 

ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʨʝʘʢʪʦʨʥʠʦʪ ʩʘʜ ʠʣʠ ʩʝ ʧʦʚʨʟʘʥʠ ʜʠʨʝʢʪʥʦ ʥʘ ʥʝʛʦ, ʧʦʪʦʘ ʦʧʨʝʤʘʪʘ ʢʦʿʘ ʛʦ 

ʢʦʥʪʨʦʣʠʨʘ ʥʠʚʦʪʦ ʥʘ ʤʦ˃ʥʦʩʪ ʚʦ ʿʘʜʨʦʪʦ, ʢʘʢʦ ʠ ʩʦʩʪʘʚʥʠʪʝ ʜʝʣʦʚʠ ʢʦʠ ʚʦʦʙʠʯʘʝʥʦ ʛʦ ʩʦʜʨʞʘʪ, 

ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ ʩʦ ʥʝʛʦ ʠʣʠ ʛʦ ʢʦʥʪʨʦʣʠʨʘʘʪ ʧʨʠʤʘʨʥʦʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʣʘʜʝˁʝ ʥʘ 

ʿʘʜʨʦʪʦ ʥʘ ʨʝʘʢʪʦʨʦʪ. 

Ăʅʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ (2) ʝ ʘʚʪʦʤʘʪʩʢʘ ʢʦʥʪʨʦʣʘ ʥʘ ʧʨʦʮʝʩʦʪ ʢʦʿʘ ʿʘ ʠʟʚʝʜʫʚʘ ʫʨʝʜ ʢʦʿ ʢʦʨʠʩʪʠ 

ʥʫʤʝʨʠʯʢʠ ʧʦʜʘʪʦʮʠ ʢʦʠ ʥʘʿʯʝʩʪʦ ʩʝ ʚʦʚʝʜʫʚʘʘʪ ʚʦ ʪʝʢʦʪ ʥʘ ʨʘʙʦʪʘʪʘ (ʫʧʘʪʫʚʘˁʝ ISO 2382).  

Ăʇʨʝʜʤʝʪʝʥ ʢʦʜñ (GSN) (9) ʝ ʦʙʣʠʢ ʚʦ ʢʦʿ ʝ ʠʟʨʘʟʝʥ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʧʨʦʮʝʩʠ (Ăʠʟʚʦʨʝʥ ʢʦʜñ 

(ʠʟʚʦʨʝʥ ʿʘʟʠʢ)) ʢʦʿ ʤʦʞʝ ʜʘ ʛʦ ʠʟʚʨʰʠ ʜʘʜʝʥʘ ʦʧʨʝʤʘ, ʠʟʛʨʘʜʝʥ ʦʜ ʩʪʨʘʥʘ ʥʘ ʩʠʩʪʝʤ ʟʘ 

ʧʨʦʛʨʘʤʠʨʘˁʝ. 

Ăʈʘʙʦʪʥʠ ʦʧʝʨʘʮʠʠ, ʘʜʤʠʥʠʩʪʨʠʨʘˁʝ ʠʣʠ ʦʜʨʞʫʚʘˁʝñ (ʆɸʄ) (5) ʝ ʠʟʚʨʰʫʚʘˁʝ ʥʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ 

ʦʜ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: 

a. ɺʦʩʧʦʩʪʘʚʫʚʘˁʝ ʠʣʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʢʦʝ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʪʦ: 



1. ʉʤʝʪʢʠ (ʧʨʦʬʠʣʠ) ʠʣʠ ʧʨʠʚʠʣʝʛʠʠ ʥʘ ʢʦʨʠʩʥʠʮʠ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ;   

2. ʅʘʛʦʜʫʚʘˁʘ ʥʘ ʜʘʜʝʥ ʫʨʝʜ; ʠʣʠ   

3. ʇʦʜʘʪʦʮʠ ʟʘ ʘʚʪʝʥʪʠʢʘʮʠʿʘ ʢʘʢʦ ʧʦʜʜʨʰʢʘ ʟʘ ʟʘʜʘʯʠʪʝ ʦʧʠʰʘʥʠ ʚʦ ʩʪʘʚ ʘ.1 ʠʣʠ ʘ.2;  

b. ʉʣʝʜʝˁʝ ʠʣʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʨʘʙʦʪʥʠʪʝ ʫʩʣʦʚʠ ʠʣʠ ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʜʘʜʝʥ ʫʨʝʜ, ʠʣʠ  

c. ʋʧʨʘʚʫʚʘˁʝ ʩʦ ʜʥʝʚʥʠʮʠ/ʟʘʧʠʩʥʠʮʠ ʠʣʠ ʨʝʚʠʟʦʨʩʢʠ ʧʦʜʘʪʦʮʠ ʢʘʢʦ ʧʦʜʜʨʰʢʘ ʟʘ ʢʦʿʘ ʙʠʣʦ ʦʜ 

ʟʘʜʘʯʠʪʝ ʦʧʠʰʘʥʠ ʚʦ ʩʪʘʚ ʘ. ʠʣʠ b.  

ɿʘʙʝʣʝʰʢʘ: Ăʆɸʄñ ʥʝ ʚʢʣʫʯʫʚʘ ʥʠʪʫ ʝʜʥʘ ʦʜ ʟʘʜʘʯʠʪʝ ʚʦ ʧʨʦʜʦʣʞʝʥʠʝ, ʥʠʪʫ ʧʘʢ ʥʠʚʥʠʪʝ 

ʧʨʠʜʨʫʞʥʠ ʬʫʥʢʮʠʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʢʦʜʦʚʠ:  

 ʘ.  ʆʙʝʟʙʝʜʫʚʘˁʝ ʠʣʠ ʫʥʘʧʨʝʜʫʚʘˁʝ ʥʘ ʢʦʿʘ ʙʠʣʦ ʢʨʠʧʪʦʛʨʘʬʩʢʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ 
ʢʦʿʘ ʥʝ ʝ ʜʠʨʝʢʪʥʦ ʧʦʚʨʟʘʥʘ ʩʦ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʠʣʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʦʜʘʪʦʮʠ ʟʘ 
ʘʚʪʝʥʪʠʢʘʮʠʿʘ ʢʘʢʦ ʧʦʜʜʨʰʢʘ ʢʦʥ ʟʘʜʘʯʠʪʝ ʦʧʠʰʘʥʠ ʧʦʛʦʨʝ ʚʦ ʩʪʘʚ ʘ.1 ʠʣʠ 
ʘ.2, ʠʣʠ  

 b.  ʀʟʚʨʰʫʚʘˁʝ ʥʘ ʢʦʿʘ ʙʠʣʦ ʢʨʠʧʪʦʛʨʘʬʩʢʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʚʦʧʨʝʧʨʘ˃ʘˁʝʪʦ ʠʣʠ 
ʚʦ ʧʦʜʘʪʦʯʥʘʪʘ ʨʘʤʥʠʥʘ ʥʘ ʜʘʜʝʥ ʧʨʝʜʤʝʪ.  

Ăʆʧʪʠʯʢʠ ʢʦʤʧʿʫʪʝʨñ (4) ʝ ʢʦʤʧʿʫʪʝʨ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʜʘ ʢʦʨʠʩʪʠ ʩʚʝʪʣʠʥʘ ʟʘ ʜʘ 

ʧʨʝʪʩʪʘʚʫʚʘ ʧʦʜʘʪʦʮʠ ʠ ʯʠʠ ʧʨʝʩʤʝʪʢʦʚʥʠ ʣʦʛʠʯʢʠ ʝʣʝʤʝʥʪʠ ʩʝ ʟʘʩʥʦʚʘʥʠ ʥʘ ʥʝʧʦʩʨʝʜʥʦ ʧʦʚʨʟʘʥʠ 

ʦʧʪʠʯʢʠ ʫʨʝʜʠ.  

Ăʆʧʪʠʯʢʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ (3) ʝ Ăʤʦʥʦʣʠʪʥʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ ʠʣʠ Ăʭʠʙʨʠʜʥʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ, 
ʢʦʝ ʩʦʜʨʞʠ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʜʝʣʦʚʠ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʨʘʙʦʪʘʪ ʢʘʢʦ ʬʦʪʦʩʝʥʟʦʨ ʠʣʠ 
ʬʦʪʦʝʤʠʪʝʨ ʠʣʠ ʜʘ ʠʟʚʨʰʫʚʘʘʪ ʦʧʪʠʯʢʠ ʠʣʠ ʝʣʝʢʪʨʦ-ʦʧʪʠʯʢʠ ʬʫʥʢʮʠʠ.   

Ăʆʧʪʠʯʢʦ ʧʨʝʢʠʥʫʚʘˁʝñ (5) ʝ ʥʘʩʦʯʫʚʘˁʝ ʠʣʠ ʧʨʝʢʠʥʫʚʘˁʝ ʥʘ ʩʠʛʥʘʣʠʪʝ ʚʦ ʦʧʪʠʯʢʘ ʬʦʨʤʘ ʙʝʟ 

ʧʨʠ ʪʦʘ ʠʩʪʠʪʝ ʜʘ ʙʠʜʘʪ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʝʣʝʢʪʨʠʯʥʠ ʩʠʛʥʘʣʠ.  

Ăɺʢʫʧʥʘ ʛʫʩʪʠʥʘ ʥʘ ʩʪʨʫʿʘʪʘñ (3) ʝ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ ʘʤʧʝʨ-ʥʘʤʦʪʢʠ ʚʦ ʢʘʣʝʤʦʪ (ʪ.ʝ. ʟʙʠʨʦʪ ʥʘ 

ʙʨʦʿʦʪ ʥʘ ʥʘʤʦʪʢʠ ʧʦʤʥʦʞʝʥ ʩʦ ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʪʨʫʿʘ ʢʦʿʘ ʿʘ ʧʨʝʥʝʩʫʚʘ ʩʝʢʦʿʘ ʥʘʤʦʪʢʘ) ʧʦʜʝʣʝʥ ʩʦ 

ʚʢʫʧʥʠʦʪ ʧʦʧʨʝʯʝʥ ʧʨʝʩʝʢ ʥʘ ʢʘʣʝʤʦʪ (ʢʘʜʝ ʰʪʦ ʩʧʘʺʘʘʪ ʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠʪʝ ʥʠʰʢʠ, ʤʝʪʘʣʥʘʪʘ 

ʤʘʪʨʠʮʘ ʚʦ ʢʦʿʘ ʩʝ ʚʛʨʘʜʝʥʠ ʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠʪʝ ʥʠʰʢʠ, ʭʝʨʤʝʪʠʟʠʨʘʯʢʠʦʪ ʤʘʪʝʨʠʿʘʣ, ʩʠʪʝ ʢʘʥʘʣʠ 

ʟʘ ʣʘʜʝˁʝ ʠʪʥ.). 

Ăɿʝʤʿʘ-ʧʦʪʧʠʩʥʠʯʢʘñ (7 9) ʝ ʟʝʤʿʘ ʢʦʿʘ ʫʯʝʩʪʚʫʚʘ ʚʦ ɺʘʩʝʥʘʨʩʢʠʦʪ ʘʨʘʥʞʤʘʥ (ʚʠʜʝʪʝ 

www.wassenaar.org) . 

Ăʄʘʢʩʠʤʘʣʥʘ ʤʦ˃ʥʦʩʪñ (6) ʝ ʥʘʿʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʤʦ˃ʥʦʩʪ ʢʦʝ ʩʝ ʧʦʩʪʠʛʥʫʚʘ ʚʦ Ăʚʨʝʤʝʪʨʘʝˁʝʪʦ ʥʘ 

ʠʤʧʫʣʩʦʪñ. 

Ăʃʠʯʥʘ ʣʦʢʘʣʥʘ ʤʨʝʞʘñ (5) ʝ ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʩʠʩʪʝʤ ʥʘ ʧʦʜʘʪʦʮʠ ʢʦʿ ʛʠ ʩʦʜʨʞʠ ʩʠʪʝ ʩʣʝʜʥʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ:  

http://www.wassenaar.org/


a. ɼʦʟʚʦʣʫʚʘ ʧʨʦʠʟʚʦʣʝʥ ʙʨʦʿ ʥʘ ʥʝʟʘʚʠʩʥʠ ʠʣʠ ʤʝʺʫʩʝʙʥʦ ʧʦʚʨʟʘʥʠ óʫʨʝʜʠ ʩʦ ʧʦʜʘʪʦʮʠô ʜʠʨʝʢʪʥʦ 

ʜʘ ʢʦʤʫʥʠʮʠʨʘʘʪ ʤʝʺʫ ʩʝʙʝ; ʠ  

b. ʆʛʨʘʥʠʯʝʥʘ ʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʧʦʤʝʺʫ ʫʨʝʜʠʪʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʥʝʧʦʩʨʝʜʥʘʪʘ ʙʣʠʟʠʥʘ ʥʘ ʦʜʨʝʜʝʥʦ 

ʣʠʮʝ ʠʣʠ ʢʦʥʪʨʦʣʦʨ ʥʘ ʫʨʝʜ (ʥʘ ʧʨʠʤʝʨ, ʝʜʥʘ ʩʦʙʘ, ʢʘʥʮʝʣʘʨʠʿʘ ʠʣʠ ʘʚʪʦʤʦʙʠʣ, ʠ ʥʠʚʥʘʪʘ 

ʥʝʧʦʩʨʝʜʥʘ ʦʢʦʣʠʥʘ).  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

óʋʨʝʜ ʟʘ ʧʦʜʘʪʦʮʠô ʝ ʦʧʨʝʤʘ ʩʦ ʢʦʿʘ ʩʝ ʧʨʝʥʝʩʫʚʘʘʪ ʠʣʠ ʧʨʠʤʘʘʪ ʩʝʨʠʠ ʦʜ ʜʠʛʠʪʘʣʥʠ 

ʠʥʬʦʨʤʘʮʠʠ.  

Ăɸʪʦʤʠʟʘʮʠʿʘ ʩʦ ʧʣʘʟʤʘñ (1) ʝ ʧʨʦʮʝʩ ʟʘ ʩʠʪʥʝˁʝ ʥʘ ʨʘʩʪʦʧʝʥ ʤʣʘʟ ʠʣʠ ʮʚʨʩʪ ʤʝʪʘʣ ʥʘ ʤʘʣʠ ʢʘʧʢʠ 

ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 500 Õm ʠʣʠ ʧʦʤʘʣʢʫ, ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʣʘʟʤʝʥʠ ʧʣʘʤʝʥʠʮʠ ʚʦ ʩʨʝʜʠʥʘ ʠʩʧʦʣʥʝʪʘ 

ʩʦ ʠʥʝʨʪʝʥ ʛʘʩ.  

Ăʋʧʨʘʚʫʚʘˁʝ ʩʦ ʤʦ˃ʥʦʩʪñ (7) ʝ ʧʨʦʤʝʥʫʚʘˁʝ ʥʘ ʧʨʝʥʝʩʝʥʘʪʘ ʤʦ˃ʥʦʩʪ ʥʘ ʩʠʛʥʘʣʦʪ ʦʜ 

ʚʠʩʠʥʦʤʝʪʘʨʦʪ ʪʘʢʘ ʰʪʦ ʧʨʠʤʝʥʘʪʘ ʤʦ˃ʥʦʩʪ ʥʘ ʚʠʩʠʥʘʪʘ ʥʘ ʢʦʿʘʰʪʦ ʩʝ ʥʘʦʺʘ Ăʣʝʪʘʣʦʪʦñ ʩʝʢʦʛʘʰ ʝ 

ʝʜʥʘʢʚʘ ʥʘ ʤʠʥʠʤʘʣʥʘʪʘ ʤʦ˃ʥʦʩʪ ʧʦʪʨʝʙʥʘ ʟʘ ʜʘ ʦʜʨʝʜʠ ʚʠʩʠʥʘʪʘ.  

Ăʇʨʝʪʭʦʜʥʦ ʦʜʚʦʝʥʠñ (0 1) ʝ ʧʨʠʤʝʥʘʪʘ ʥʘ ʢʦʿ ʙʠʣʦ ʧʨʦʮʝʩ ʢʦʿ ʝ ʥʘʤʝʥʝʪ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʠʦʪ ʠʟʦʪʦʧ.  

Ăʇʨʠʤʘʨʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʣʝʪñ (7) ʝ ʢʦʥʪʨʦʣʘ ʥʘ ʩʪʘʙʠʣʥʦʩʪʘ ʠʣʠ ʤʘʥʝʚʨʠʨʘˁʝʪʦ ʥʘ Ăʣʝʪʘʣʦʪʦñ ʩʦ 

ʧʦʤʦʰ ʥʘ ʛʝʥʝʨʘʪʦʨʠ ʥʘ ʩʠʣʘ/ʤʦʤʝʥʪ, ʦʜʥʦʩʥʦ ʩʦ ʧʦʤʦʰ ʥʘ ʧʦʚʨʰʠʥʠ ʟʘ ʘʝʨʦʜʠʥʘʤʠʯʥʘ ʢʦʥʪʨʦʣʘ 

ʠʣʠ ʚʝʢʪʦʨʠ ʥʘ ʧʦʛʦʥʩʢʠ ʧʦʪʠʩʦʢ.  

Ăʆʩʥʦʚʝʥ ʝʣʝʤʝʥʪñ (4), ʢʘʢʦ ʰʪʦ ʩʝ ʧʨʠʤʝʥʫʚʘ ʚʦ ʂʘʪʝʛʦʨʠʿʘ 4, ʝ Ăʦʩʥʦʚʝʥ ʝʣʝʤʝʥʪñ ʢʦʛʘ ʥʝʛʦʚʘʪʘ 

ʚʨʝʜʥʦʩʪ ʥʘ ʟʘʤʝʥʘ ʝ ʧʦʛʦʣʝʤʘ ʦʜ 35% ʦʜ ʚʢʫʧʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʩʠʩʪʝʤʦʪ ʚʦ ʢʦʿ ʪʦʿ ʝ ʝʣʝʤʝʥʪ. 

ɺʨʝʜʥʦʩʪʘ ʥʘ ʝʣʝʤʝʥʪʦʪ ʝ ʮʝʥʘʪʘ ʢʦʿʘ ʩʝ ʧʣʘ˃ʘ ʟʘ ʝʣʝʤʝʥʪʦʪ ʦʜ ʩʪʨʘʥʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʥʘ 

ʩʠʩʪʝʤʦʪ ʠʣʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʠʥʪʝʛʨʘʪʦʨʦʪ ʥʘ ʩʠʩʪʝʤʦʪ. ɺʢʫʧʥʘʪʘ ʚʨʝʜʥʦʩʪ ʝ ʥʦʨʤʘʣʥʘʪʘ 

ʤʝʺʫʥʘʨʦʜʥʘ ʧʨʦʜʘʞʥʘ ʮʝʥʘ ʟʘ ʥʝʧʦʚʨʟʘʥʠʪʝ ʩʪʨʘʥʢʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠʣʠ ʢʦʥʩʦʣʠʜʘʮʠʿʘ ʥʘ 

ʧʨʘʪʢʘʪʘ.  

Ăʇʨʦʠʟʚʦʜʩʪʚʦñ (GTN NTN All) ʩʝ ʩʠʪʝ ʬʘʟʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ: ʢʦʥʩʪʨʫʢʮʠʿʘ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʠʥʞʝʥʝʨʠʥʛ, ʠʟʨʘʙʦʪʢʘ, ʠʥʪʝʛʨʘʮʠʿʘ, ʩʢʣʦʧʫʚʘˁʝ (ʠʥʩʪʘʣʠʨʘˁʝ), ʧʨʦʚʝʨʢʘ, 

ʠʩʧʠʪʫʚʘˁʝ, ʛʘʨʘʥʮʠʿʘ ʟʘ ʢʚʘʣʠʪʝʪ. 

Ăʇʨʦʠʟʚʦʜʩʪʚʝʥʘ ʦʧʨʝʤʘñ (1 7 9) ʝ ʘʣʘʪʠ, ʰʘʙʣʦʥʠ, ʧʦʤʦʰʥʠ ʘʣʘʪʢʠ, ʢʦʧʘʯʠ, ʢʘʣʘʧʠ, ʤʘʪʨʠʮʠ, 

ʠʥʩʪʘʣʘʮʠʠ, ʤʝʭʘʥʠʟʤʠ ʟʘ ʧʦʨʘʤʥʫʚʘˁʝ, ʦʧʨʝʤʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ, ʜʨʫʛʘ ʤʝʭʘʥʠʟʘʮʠʿʘ ʠ ʩʦʩʪʘʚʥʠ 

ʜʝʣʦʚʠ ʟʘ ʥʝʘ, ʦʛʨʘʥʠʯʝʥʘ ʥʘ ʦʥʠʝ ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ñʨʘʟʚʦʿñ ʠʣʠ ʟʘ 

ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʬʘʟʠ ʥʘ ñʧʨʦʠʟʚʦʜʩʪʚʦʪʦñ.  

Ăʇʨʦʠʟʚʦʜʩʪʚʝʥʠ ʢʘʧʘʮʠʪʝʪʠñ (7 9) ʝ Ăʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʦʧʨʝʤʘñ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʩʦʬʪʚʝʨ ʟʘ 

ʥʝʘ ʚʛʨʘʜʝʥʘ ʚʦ ʠʥʩʪʘʣʘʮʠʠʪʝ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ ʟʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʬʘʟʠ ʥʘ Ăʧʨʦʠʟʚʦʜʩʪʚʦʪʦñ.  



Ăʇʨʦʛʨʘʤʘñ (2 6) ʝ ʩʝʨʠʿʘ ʦʜ ʫʧʘʪʩʪʚʘ ʟʘ ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʧʨʦʮʝʩ ʢʦʿ ʠʤʘ ʦʙʣʠʢ ʠʣʠ ʤʦʞʝ ʜʘ ʙʠʜʝ 

ʧʨʝʪʚʦʨʝʥ ʚʦ ʦʙʣʠʢ ʢʦʿ ʤʦʞʝ ʜʘ ʛʦ ʠʟʚʨʰʠ ʝʣʝʢʪʨʦʥʩʢʠ ʢʦʤʧʿʫʪʝʨ.  

Ăʂʦʤʧʨʝʩʠʿʘ ʥʘ ʠʤʧʫʣʩñ (6) ʝ ʢʦʜʠʨʘˁʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʦʣʛʦʪʨʘʝʥ ʨʘʜʘʨʩʢʠ ʩʠʛʥʘʣʝʥ ʠʤʧʫʣʩ ʚʦ 

ʢʨʘʪʢʦʪʨʘʝʥ ʨʘʜʘʨʩʢʠ ʩʠʛʥʘʣʝʥ ʠʤʧʫʣʩ, ʩʦ ʟʘʜʨʞʫʚʘˁʝ ʥʘ ʧʨʠʜʦʙʠʚʢʠʪʝ ʦʜ ʚʠʩʦʢʘʪʘ ʠʤʧʫʣʩʥʘ 

ʝʥʝʨʛʠʿʘ.  

Ăɺʨʝʤʝʪʨʘʝˁʝ ʥʘ ʠʤʧʫʣʩñ (6) ʝ ʚʨʝʤʝʪʨʘʝˁʝʪʦ ʥʘ Ăʣʘʩʝʨʩʢʠñ ʠʤʧʫʣʩ, ʦʜʥʦʩʥʦ ʚʨʝʤʝʪʦ ʠʟʤʝʨʝʥʦ 

ʧʦʤʝʺʫ ʪʦʯʢʠʪʝ ʥʘ ʧʦʣʦʚʠʥʘ ʤʦ˃ʥʦʩʪ ʥʘ ʥʘʧʘʜʥʠʦʪ ʨʘʙ ʠ ʥʘ ʟʘʜʥʠʦʪ ʨʘʙ ʥʘ ʧʦʝʜʠʥʝʯʝʥ ʠʤʧʫʣʩ.  

Ăʀʤʧʫʣʩʝʥ ʣʘʩʝʨñ (6) ʝ Ăʣʘʩʝʨñ ʯʠʝ Ăʚʨʝʤʝʪʨʘʝˁʝ ʥʘ ʠʤʧʫʣʩʦʪñ ʝ ʧʦʢʨʘʪʢʦ ʠʣʠ ʝʜʥʘʢʚʦ ʥʘ 0,25 

ʩʝʢʫʥʜʠ. 

Ăʂʚʘʥʪʥʘ ʢʨʠʧʪʦʛʨʘʬʠʿʘñ (5) ʝ ʛʨʫʧʘ ʦʜ ʪʝʭʥʠʢʠ ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʟʘʝʜʥʠʯʢʠ ʢʣʫʯ ʟʘ 

Ăʢʨʠʧʪʦʛʨʘʬʠʿʘñ ʧʨʝʢʫ ʤʝʨʝˁʝ ʥʘ ʢʚʘʥʪʥʦ-ʤʝʭʘʥʠʯʢʠʪʝ ʩʚʦʿʩʪʚʘ ʥʘ ʬʠʟʠʯʢʠʦʪ ʩʠʩʪʝʤ 

(ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʦʥʠʝ ʬʠʟʠʯʢʠ ʩʚʦʿʩʪʚʘ ʢʦʠ ʩʧʘʺʘʘʪ ʠʩʢʣʫʯʠʚʦ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʢʚʘʥʪʥʘʪʘ ʦʧʪʠʢʘ, 

ʪʝʦʨʠʿʘʪʘ ʥʘ ʢʚʘʥʪʥʦ ʧʦʣʝ ʠʣʠ ʢʚʘʥʪʥʘʪʘ ʝʣʝʢʪʨʦʜʠʥʘʤʠʢʘ).  

Ăʌʨʝʢʚʝʥʮʠʩʢʘ ʘʛʠʣʥʦʩʪ ʥʘ ʨʘʜʘʨʦʪñ (6) ʝ ʩʝʢʦʿʘ ʪʝʭʥʠʢʘ ʩʦ ʢʦʿʘ ʩʝ ʠʟʤʝʥʫʚʘ, ʚʦ ʧʩʝʚʜʦ-

ʧʨʦʠʟʚʦʣʥʘ ʩʝʨʠʿʘ, ʥʦʩʝʯʢʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʧʨʝʜʘʚʘʪʝʣʦʪ ʥʘ ʠʤʧʫʣʩʝʥ ʨʘʜʘʨ, ʧʦʤʝʺʫ ʠʤʧʫʣʩʠʪʝ 

ʠʣʠ ʧʦʤʝʺʫ ʛʨʫʧʠ ʥʘ ʠʤʧʫʣʩʠ, ʟʘ ʠʟʥʦʩ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʛʦʣʝʤ ʦʜ ʰʠʨʠʥʘʪʘ ʥʘ ʧʦʿʘʩʦʪ ʥʘ ʠʤʧʫʣʩʦʪ.  

Ăʐʠʨʝˁʝ ʥʘ ʨʘʜʘʨʩʢʠ ʩʧʝʢʪʘʨñ (6) ʝ ʩʝʢʦʿʘ ʤʦʜʫʣʘʪʦʨʩʢʘ ʪʝʭʥʠʢʘ ʟʘ ʰʠʨʝˁʝ ʥʘ ʝʥʝʨʛʠʿʘ ʢʦʿʘ 

ʧʦʪʝʢʥʫʚʘ ʦʜ ʩʠʛʥʘʣ ʩʦ ʨʝʣʘʪʠʚʥʦ ʪʝʩʝʥ ʬʨʝʢʚʝʥʮʠʩʢʠ ʧʦʿʘʩ ʥʘ ʤʥʦʛʫ ʧʦʰʠʨʦʢ ʬʨʝʢʚʝʥʮʠʩʢʠ 

ʧʦʿʘʩ, ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʨʦʠʟʚʦʣʥʦ ʠʣʠ ʧʩʝʚʜʦ-ʧʨʦʠʟʚʦʣʥʦ ʢʦʜʠʨʘˁʝ.  

ñʏʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʟʨʘʯʝˁʝò (6) ʝ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʟʨʘʯʝˁʝ (mA/W) = 0,807 Ĭ (ʙʨʘʥʦʚʘ 

ʜʦʣʞʠʥʘ ʚʦ nm) Ĭ ʢʚʘʥʪʥʘ ʝʬʠʢʘʩʥʦʩʪ (QE).  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ʂʚʘʥʪʥʘʪʘ ʝʬʠʢʘʩʥʦʩʪ (QE) ʥʘʿʯʝʩʪʦ ʩʝ ʠʟʨʘʟʫʚʘ ʢʘʢʦ ʧʨʦʮʝʥʪ; ʤʝʺʫʪʦʘ, ʟʘ ʮʝʣʠʪʝ ʥʘ ʦʚʘʘ 
ʬʦʨʤʫʣʘ, ʢʚʘʥʪʥʘʪʘ ʝʬʠʢʘʩʥʦʩʪ (QE) ʩʝ ʠʟʨʘʟʫʚʘ ʢʘʢʦ ʜʝʮʠʤʘʣʝʥ ʙʨʦʿ ʧʦʤʘʣ ʦʜ ʝʜʝʥ, ʥʘ ʧʨʠʤʝʨ 78% 
ʝ ʝʜʥʘʢʚʦ ʥʘ 0,78.  

Ăʐʠʨʠʥʘ ʥʘ ʧʦʿʘʩ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝñ (3) ʟʘ Ăʘʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣñ ʝ ʥʘʿʰʠʨʦʢʠʦʪ ʦʧʩʝʛ ʥʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʟʘ ʢʦʿʘ ʘʥʘʣʠʟʘʪʦʨʦʪ ʤʦʞʝ ʥʝʧʨʝʢʠʥʘʪʦ ʠ ʚʦ ʮʝʣʦʩʪ ʜʘ ʧʨʝʪʚʦʨʘ ʧʦʜʘʪʦʮʠ ʚʦ 

ʚʨʝʤʝʥʩʢʠ ʜʦʤʝʥ ʚʦ ʨʝʟʫʣʪʘʪʠ ʚʦ ʬʨʝʢʚʝʥʮʠʩʢʠ ʜʦʤʝʥ, ʩʦ ʧʦʤʦʰ ʥʘ ʌʫʨʠʝʚʘʪʘ ʠʣʠ ʜʨʫʛʘ ʟʘʩʝʙʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʩʦ ʢʦʿʘ ʩʝʢʦʿʘ ʥʘʨʝʜʥʘ ʚʨʝʤʝʥʩʢʘ ʪʦʯʢʘ ʥʘ ʩʠʛʥʘʣʦʪ ʩʝ ʦʙʨʘʙʦʪʫʚʘ ʙʝʟ ʧʨʘʟʥʠʥʠ 

ʠʣʠ ʝʬʝʢʪʠ ʥʘ ʧʨʦʟʦʨʝʮ, ʢʦʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʠʟʤʝʨʝʥʘʪʘ ʘʤʧʣʠʪʫʜʘ ʟʘ ʧʦʚʝ˃ʝ ʦʜ 

3dB ʧʦʜ ʚʠʩʪʠʥʩʢʘʪʘ ʘʤʧʣʠʪʫʜʘ ʥʘ ʩʠʛʥʘʣʦʪ, ʜʦʜʝʢʘ ʩʝ ʧʨʠʢʘʞʫʚʘʘʪ ʠʣʠ ʝʤʠʪʫʚʘʘʪ 

ʪʨʘʥʩʬʦʨʤʠʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ ʢʘʢʦ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ.  

Ăʆʙʨʘʙʦʪʢʘʪʘ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝñ (2 6 7) ʝ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʦʤʧʿʫʪʝʨʩʢʠ 

ʩʠʩʪʝʤ ʩʦ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʧʦʪʨʝʙʥʦʪʦ ʥʠʚʦ ʥʘ ʫʩʣʫʛʘ, ʢʘʢʦ ʬʫʥʢʮʠʿʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʠ ʨʝʩʫʨʩʠ, 



ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʛʘʨʘʥʪʠʨʘʥʦ ʚʨʝʤʝ ʥʘ ʨʝʘʢʮʠʿʘ, ʙʝʟ ʨʘʟʣʠʢʘ ʥʘ ʦʧʪʦʚʘʨʫʚʘˁʝʪʦ ʥʘ ʩʠʩʪʝʤʦʪ, ʢʦʛʘ 

ʠʩʪʠʦʪ ʝ ʩʪʠʤʫʣʠʨʘʥ ʦʜ ʥʘʜʚʦʨʝʰʝʥ ʥʘʩʪʘʥ.  

Ăʇʦʚʪʦʨʣʠʚʦʩʪñ (7) ʝ ʩʪʝʧʝʥ ʥʘ ʫʩʦʛʣʘʩʝʥʦʩʪ ʧʦʤʝʺʫ ʧʦʚʪʦʨʝʥʠ ʤʝʨʝˁʘ ʥʘ ʠʩʪʘʪʘ ʚʘʨʠʿʘʙʣʘ ʧʦʜ 

ʠʩʪʠʪʝ ʫʩʣʦʚʠ ʥʘ ʨʘʙʦʪʘ, ʢʦʛʘ ʠʟʤʝʥʠʪʝ ʚʦ ʫʩʣʦʚʠʪʝ ʠʣʠ ʧʝʨʠʦʜʠʪʝ ʥʘ ʥʝʨʘʙʦʪʝˁʝ ʩʝ ʩʣʫʯʫʚʘʘʪ 

ʧʦʤʝʺʫ ʤʝʨʝˁʘʪʘ. (ʋʧʘʪʫʚʘˁʝ: IEEE STD 528-2001 (ʩʪʘʥʜʘʨʜʥʦ ʦʪʩʪʘʧʫʚʘˁʝ ʦʜ 1 ʩʠʛʤʘ)). 

Ăʇʦʪʨʝʙʥʘñ (GTN 1-9), ʢʦʛʘ ʩʝ ʧʨʠʤʝʥʫʚʘ ʥʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʠʣʠ Ăʩʦʬʪʚʝʨñ, ʩʝ ʦʜʥʝʩʫʚʘ ʩʘʤʦ ʥʘ 

ʦʥʦʿ ʜʝʣ ʦʜ Ăʪʝʭʥʦʣʦʛʠʿʘʪʘñ ʠʣʠ ʦʜ Ăʩʦʬʪʚʝʨʦʪñ ʰʪʦ ʝ ʧʦʩʝʙʥʦ ʦʜʛʦʚʦʨʝʥ ʟʘ ʜʦʩʪʠʛʥʫʚʘˁʝ ʠʣʠ 

ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʥʠʚʦʘ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠ, ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʣʠ ʬʫʥʢʮʠʠ. ʊʘʢʚʘʪʘ 

Ăʧʦʪʨʝʙʥʘñ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʤʦʞʝ ʜʘ ʿʘ ʢʦʨʠʩʪʘʪ ʨʘʟʣʠʯʥʠ ʩʪʦʢʠ.  

Ăʈʝʟʦʣʫʮʠʿʘñ (2) ʝ ʥʘʿʤʘʣʠʦʪ ʧʨʠʨʘʩʪ ʦʜ ʜʘʜʝʥ ʤʝʨʝʥ ʠʥʩʪʨʫʤʝʥʪ; ʢʘʿ ʜʠʛʠʪʘʣʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ, 

ʥʘʿʤʘʣʠʦʪ ʥʝʟʘʥʝʤʘʨʣʠʚ ʜʝʣ (ʫʧʘʪʫʚʘˁʝ ANSI B-89.1.12). 

Ăɸʛʝʥʩ ʟʘ ʩʫʟʙʠʚʘˁʝ ʥʝʤʠʨʠñ (1) ʩʝ ʩʫʧʩʪʘʥʮʠʠ ʢʦʠ, ʢʦʛʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʢʦʥʪʨʦʣʠʨʘˁʝ ʥʝʤʠʨʠ ʚʦ 

ʦʯʝʢʫʚʘʥʠ ʫʩʣʦʚʠ, ʟʘ ʤʥʦʛʫ ʢʨʘʪʢʦ ʚʨʝʤʝ ʢʘʿ ʣʫʺʝʪʦ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʥʘʜʨʘʟʥʫʚʘˁʝ ʥʘ ʩʝʪʠʣʘʪʘ ʠʣʠ, 

ʧʘʢ, ʦʥʝʩʧʦʩʦʙʫʚʘˁʝ ʥʘ ʬʠʟʠʯʢʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʠ ʰʪʦ ʝʬʝʢʪʠʪʝ ʠʩʯʝʟʥʫʚʘʘʪ ʥʘʙʨʟʦ ʦʪʢʘʢʦ ˃ʝ 

ʩʝ ʧʨʝʢʠʥʝ ʢʦʥʪʘʢʪʦʪ ʩʦ ʦʚʠʝ ʩʫʧʩʪʘʥʮʠʠ.  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ʉʦʣʟʘʚʮʠʪʝ ʩʝ ʧʦʪʢʘʪʝʛʦʨʠʿʘ ʥʘ Ăʘʛʝʥʩʠʪʝ ʟʘ ʩʫʟʙʠʚʘˁʝ ʥʝʤʠʨʠñ.  

Ăʈʦʙʦʪñ (2 8) ʝ ʤʝʭʘʥʠʟʘʤ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ, ʢʦʿ ʤʦʞʝ ʜʘ ʠʤʘ ʧʦʩʪʦʿʘʥʠ ʠʣʠ ʩʧʦʨʝʜʥʠ ʬʫʥʢʮʠʠ, 

ʤʦʞʝ ʜʘ ʢʦʨʠʩʪʠ ʩʝʥʟʦʨʠ ʠ ʛʠ ʧʦʩʝʜʫʚʘ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ:  

a. ʇʦʚʝ˃ʝʬʫʥʢʮʠʦʥʘʣʥʦʩʪ;  

b. ʄʦʞʝ ʜʘ ʧʦʟʠʮʠʦʥʠʨʘ ʠʣʠ ʜʘ ʦʨʠʝʥʪʠʨʘ ʤʘʪʝʨʠʿʘʣ, ʜʝʣʦʚʠ, ʘʣʘʪʠ ʠʣʠ ʧʦʩʝʙʥʠ ʫʨʝʜʠ ʧʨʝʢʫ 

ʨʘʟʣʠʯʥʠ ʜʚʠʞʝˁʘ ʚʦ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʝʥ ʧʨʦʩʪʦʨ;  

c. ɺʢʣʫʯʫʚʘ ʪʨʠ ʠʣʠ ʧʦʚʝ˃ʝ ʩʝʨʚʦ-ʫʨʝʜʠ ʩʦ ʦʪʚʦʨʝʥʘ ʠʣʠ ʟʘʪʚʦʨʝʥʘ ʿʘʤʢʘ, ʢʦʠ ʤʦʞʝ ʜʘ ʚʢʣʫʯʫʚʘʘʪ 

ʯʝʢʦʨʥʠ ʤʦʪʦʨʠ; ʠ 

d. ʀʤʘ Ăʤʦʞʥʦʩʪ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʜʦʩʪʘʧʥʦ ʟʘ ʢʦʨʠʩʥʠʢʦʪñ ʧʨʝʢʫ ʤʝʪʦʜ ʥʘ 

ʧʦʜʫʯʫʚʘˁʝ/ʧʦʚʪʦʨʫʚʘˁʝ ʠʣʠ ʧʨʝʢʫ ʝʣʝʢʪʨʦʥʩʢʠ ʢʦʤʧʿʫʪʝʨ ʢʦʿ ʤʦʞʝ ʜʘ ʙʠʜʝ ʣʦʛʠʯʢʠ ʢʦʥʪʨʦʣʝʨ 

ʢʦʿ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʛʨʘʤʠʨʘ, ʦʜʥʦʩʥʦ, ʙʝʟ ʤʝʭʘʥʠʯʢʘ ʠʥʪʝʨʚʝʥʮʠʿʘ.  

ʅʘʧʦʤʝʥʘ: ɻʦʨʝʩʧʦʤʝʥʘʪʘʪʘ ʜʝʬʠʥʠʮʠʿʘ ʥʝ ʛʠ ʚʢʣʫʯʫʚʘ ʩʣʝʜʥʠʚʝ ʫʨʝʜʠ: 

 1.  ʄʝʭʘʥʠʟʤʠ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʢʦʠ ʤʦʞʘʪ ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘʘʪ ʩʘʤʦ ʨʘʯʥʦ ʠʣʠ 

ʧʨʝʢʫ ʪʝʣʝʦʧʝʨʘʪʦʨ;  



 2.  ʄʝʭʘʥʠʟʤʠ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʩʦ ʫʪʚʨʜʝʥʘ ʩʝʨʠʿʘ ʢʦʠ ʩʝ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʫʨʝʜʠ ʟʘ 
ʜʚʠʞʝˁʝ, ʢʦʠ ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʤʝʭʘʥʠʯʢʠ  ʫʪʚʨʜʝʥʠ 
ʧʨʦʛʨʘʤʠʨʘʥʠ ʜʚʠʞʝˁʘ. ʇʨʦʛʨʘʤʘʪʘ ʝ ʤʝʭʘʥʠʯʢʠ ʦʛʨʘʥʠʯʝʥʘ ʩʦ ʪʦʯʥʦ ʫʪʚʨʜʝʥʠ 
ʪʦʯʢʠ ʥʘ ʩʦʧʠʨʘˁʝ, ʢʘʢʦ ʰʪʦ ʩʝ ʠʛʣʠ ʠ ʟʘʧʮʠ. ʉʝʨʠʿʘʪʘ ʥʘ ʜʚʠʞʝˁʘ ʠ ʠʟʙʦʨʦʪ ʥʘ 
ʧʘʪʝʢʠ ʠʣʠ ʘʛʣʠ ʥʝ ʩʝ ʧʨʦʤʝʥʣʠʚʠ ʠ ʥʝ ʩʝ ʟʘʤʝʥʣʠʚʠ ʩʦ ʤʝʭʘʥʠʯʢʠ, ʝʣʝʢʪʨʦʥʩʢʠ ʠʣʠ 
ʝʣʝʢʪʨʠʯʥʠ ʩʨʝʜʩʪʚʘ; 

 3. ʄʝʭʘʥʠʯʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʩʦ ʧʨʦʤʝʥʣʠʚʘ  ʩʝʨʠʿʘ ʢʦʠ ʩʝ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʫʨʝʜʠ ʟʘ ʜʚʠʞʝˁʝ, ʢʦʠ ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʚʦ  ʩʦʛʣʘʩʥʦʩʪ ʩʦ 
 ʤʝʭʘʥʠʯʢʠ ʫʪʚʨʜʝʥʠ ʧʨʦʛʨʘʤʠʨʘʥʠ ʜʚʠʞʝˁʘ. ʇʨʦʛʨʘʤʘʪʘ ʝ ʤʝʭʘʥʠʯʢʠ ʦʛʨʘʥʠʯʝʥʘ 
ʩʦ ʪʦʯʥʦ ʫʪʚʨʜʝʥʠ, ʥʦ ʧʨʠʩʧʦʩʦʙʣʠʚʠ ʪʦʯʢʠ ʥʘ ʩʦʧʠʨʘˁʝ, ʢʘʢʦ ʰʪʦ ʩʝ ʠʛʣʠ ʠ ʟʘʧʮʠ. 
ʉʝʨʠʿʘʪʘ ʥʘ ʜʚʠʞʝˁʘ ʠ ʠʟʙʦʨʦʪ ʥʘ ʧʘʪʝʢʠ ʠʣʠ ʘʛʣʠ ʩʝ ʧʨʦʤʝʥʣʠʚʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 
ʫʪʚʨʜʝʥʘ ʧʨʦʛʨʘʤʩʢʘ ʰʝʤʘ. ʆʪʩʪʘʧʫʚʘˁʘʪʘ ʠʣʠ ʠʟʤʝʥʠʪʝ ʥʘ  ʧʨʦʛʨʘʤʩʢʘʪʘ 
ʰʝʤʘ (ʥʘ ʧʨ. ʧʨʦʤʝʥʠʪʝ ʥʘ ʠʛʣʠ ʠʣʠ ʨʘʟʤʝʥʘʪʘ ʥʘ ʟʘʧʮʠ)  ʚʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ 
ʦʩʢʠ ʥʘ ʜʚʠʞʝˁʝ ʩʝ ʧʦʩʪʠʛʥʫʚʘʘʪ ʝʜʠʥʩʪʚʝʥʦ ʧʨʝʢʫ ʤʝʭʘʥʠʯʢʠ ʬʫʥʢʮʠʠ; 

4.  ʄʝʭʘʥʠʟʤʠ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʩʦ ʧʨʦʤʝʥʣʠʚʘ ʩʝʨʠʿʘ ʢʦʿʘ ʥʝ ʝ ʩʝʨʚʦ-ʢʦʥʪʨʦʣʠʨʘʥʘ ʩʝ 
ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʫʨʝʜʠ ʟʘ ʜʚʠʞʝˁʝ, ʢʦʠ ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 
ʤʝʭʘʥʠʯʢʠ ʫʪʚʨʜʝʥʠ  ʧʨʦʛʨʘʤʠʨʘʥʠ ʜʚʠʞʝˁʘ. ʇʨʦʛʨʘʤʘʪʘ ʝ ʧʨʦʤʝʥʣʠʚʘ, ʥʦ 
ʩʝʨʠʿʘʪʘ ʧʨʦʜʦʣʞʫʚʘ ʩʘʤʦ ʩʦ ʙʠʥʘʨʝʥ ʩʠʛʥʘʣ ʦʜ ʤʝʭʘʥʠʯʢʠ ʫʪʚʨʜʝʥʠ ʝʣʝʢʪʨʠʯʥʠ 
 ʙʠʥʘʨʥʠ ʫʨʝʜʠ ʠʣʠ ʧʨʠʩʧʦʩʦʙʣʠʚʠ ʪʦʯʢʠ ʥʘ ʟʘʧʠʨʘˁʝ  

5.  ʂʨʘʥʦʚʠ ʩʦ ʤʝʭʘʥʠʯʢʠ ʜʠʛʘʣʢʠ ʜʝʬʠʥʠʨʘʥʠ ʢʘʢʦ ʢʘʨʪʝʟʠʩʢʠ  ʢʦʦʨʜʠʥʠʨʘʯʢʠ 
ʩʠʩʪʝʤʠ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʢʦʠ ʩʝ ʧʨʦʠʟʚʝʜʝʥʠ ʢʘʢʦ ʠʥʪʝʛʨʘʣʝʥ ʜʝʣ ʦʜ ʚʝʨʪʠʢʘʣʥʘ 
ʥʠʟʘ ʥʘ ʢʦʨʧʠ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʠ  ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ ʧʨʠʩʪʘʧʫʚʘʘʪ ʜʦ ʩʦʜʨʞʠʥʘʪʘ 
ʥʘ ʪʠʝ ʢʦʨʧʠ ʠ  ʠʩʪʘʪʘ ʜʘ ʿʘ ʩʢʣʘʜʠʨʘʘʪ ʠʣʠ ʧʦʚʣʝʯʘʪ ʦʜ ʤʝʩʪʦʪʦ ʥʘ ʩʢʣʘʜʠʨʘˁʝ.  

Ăʈʦʪʘʮʠʩʢʘ ʘʪʦʤʠʟʘʮʠʿʘñ (1) ʝ ʧʨʦʮʝʩʦʪ ʥʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʨʦʪʦʯʝʥ ʠʣʠ ʥʝʧʨʦʪʦʯʝʥ ʩʪʦʧʝʥ ʤʝʪʘʣ 

ʜʦ ʢʘʧʢʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 500 ʤʠʢʨʦʤʝʪʨʠ ʠʣʠ ʧʦʤʘʣʢʫ ʩʦ ʧʦʤʦʰ ʥʘ ʮʝʥʪʨʠʬʫʛʘʣʥʘ ʩʠʣʘ.  

Ăʈʦʚʠʥʛñ (1) ʝ ʩʥʦʧ (ʚʦʦʙʠʯʘʝʥʦ 12-120) ʦʜ ʧʨʠʙʣʠʞʥʦ ʧʘʨʘʣʝʣʥʠ óʩʪʨʘʢʦʚʠô. 

ʅʘʧʦʤʝʥʘ: óʉʪʨʘʢô ʝ ʩʥʦʧ ʦʜ Ăʝʜʠʥʝʯʥʠ ʥʠʰʢʠñ (ʤʦʥʦʬʠʣʘʤʝʥʪʠ) (ʦʙʠʯʥʦ ʥʘʜ 200) ʧʨʠʙʣʠʞʥʦ 

 ʧʘʨʘʣʝʣʥʦ ʥʘʨʝʜʝʥʠ.  

Ăʀʩʬʨʣʫʚʘˁʝñ (2) (ʥʘʜʚʦʨ ʦʜ ʚʠʩʪʠʥʩʢʦʪʦ ʜʚʠʞʝˁʝ) ʝ ʨʘʜʠʿʘʣʥʦ ʧʦʤʝʩʪʫʚʘˁʝ ʟʘ ʝʜʝʥ ʚʨʪʝʞ ʥʘ 

ʛʣʘʚʥʦʪʦ ʚʨʝʪʝʥʦ, ʤʝʨʝʥʦ ʚʦ ʨʘʤʥʠʥʘ ʰʪʦ ʝ ʥʦʨʤʘʣʥʘ ʥʘ ʦʩʢʘʪʘ ʥʘ ʚʨʝʪʝʥʦʪʦ, ʚʦ ʪʦʯʢʘ ʥʘ 

ʥʘʜʚʦʨʝʰʥʘʪʘ ʠʣʠ ʥʘ ʚʥʘʪʨʝʰʥʘʪʘ ʧʦʚʨʰʠʥʘ ʰʪʦ ʩʝ ʚʨʪʠ, ʘ ˃ʝ ʩʝ ʠʩʧʠʪʫʚʘ (ʫʧʘʪʫʚʘˁʝ: ISO 230/1 

1986, ʩʪʘʚ 5.61).  

Ăʌʘʢʪʦʨ ʥʘ ʩʨʘʟʤʝʨʥʦʩʪñ (ʞʠʨʦʩʢʦʧ ʠʣʠ ʘʢʮʝʣʝʨʦʤʝʪʘʨ) (7) ʝ ʦʜʥʦʩʦʪ ʧʦʤʝʺʫ ʧʨʦʤʝʥʘʪʘ ʚʦ 

ʠʟʣʝʟʦʪ ʠ ʧʨʦʤʝʥʘʪʘ ʚʦ ʚʣʝʟʦʪ ʰʪʦ ʩʝ ʤʝʨʠ. ɿʘ ʬʘʢʪʦʨ ʥʘ ʩʨʘʟʤʝʨʥʦʩʪ, ʛʝʥʝʨʘʣʥʦ, ʩʝ ʩʤʝʪʘ 

ʥʘʢʣʦʥʦʪ ʥʘ ʧʨʘʚʘʪʘ ʣʠʥʠʿʘ ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʩʧʦʩʦʙʠ ʩʦ ʤʝʪʦʜ ʥʘ ʥʘʿʤʘʣʠ ʢʚʘʜʨʘʪʠ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʚʣʝʟ/ʠʟʣʝʟ ʜʦʙʠʝʥʠ ʩʦ ʮʠʢʣʠʯʥʦ ʚʘʨʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʚʣʝʟ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʥʝʛʦʚʠʦʪ ʦʧʩʝʛ.  

Ăɺʨʝʤʝ ʥʘ ʢʦʨʝʢʮʠʿʘñ (3) ʝ ʚʨʝʤʝʪʦ ʰʪʦ ʝ ʧʦʪʨʝʙʥʦ ʟʘ ʠʟʣʝʟʦʪ ʜʘ ʧʦʩʪʠʛʥʝ ʝʜʥʘ ʧʦʣʦʚʠʥʘ ʦʜ ʙʠʪʦʪ 

ʥʘ ʢʨʘʿʥʘʪʘ ʚʨʝʜʥʦʩʪ ʧʨʠ ʧʨʝʬʨʣʫʚʘˁʝ ʤʝʺʫ ʢʦʠ ʙʠʣʦ ʜʚʝ ʥʠʚʦʘ ʥʘ ʢʦʥʚʝʨʪʦʨʦʪ.  



Ăɸʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣñ (3) ʝ ʘʧʘʨʘʪʫʨʘ ʰʪʦ ʤʦʞʝ ʜʘ ʛʠ ʠʟʤʝʨʠ ʠ ʜʘ ʛʠ ʧʨʠʢʘʞʝ ʦʩʥʦʚʥʠʪʝ 

ʩʚʦʿʩʪʚʘ ʥʘ ʝʜʥʦʬʨʝʢʚʝʥʪʥʠʪʝ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʥʘ ʧʦʚʝ˃ʝʬʨʝʢʚʝʥʪʥʠʪʝ ʩʠʛʥʘʣʠ.  

Ăʆʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣñ (3 4 5 6) ʝ ʦʙʨʘʙʦʪʢʘ ʥʘ ʥʘʜʚʦʨʝʰʥʦ ʠʟʚʝʜʝʥʠ ʩʠʛʥʘʣʠ ʰʪʦ ʧʨʝʥʝʩʫʚʘʘʪ 

ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʧʦʤʦʰ ʥʘ ʘʣʛʦʨʠʪʘʤʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʢʦʤʧʨʝʩʠʿʘ ʥʘ ʚʨʝʤʝ, ʬʠʣʪʨʠʨʘˁʝ, ʝʢʩʪʨʘʢʮʠʿʘ, 

ʠʟʙʦʨ, ʢʦʨʝʣʘʮʠʿʘ, ʢʦʥʚʦʣʫʮʠʿʘ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʤʝʺʫ ʜʦʤʝʥʠʪʝ (ʥʘ ʧʨʠʤʝʨ, ʙʨʟʘ ʌʫʨʠʝʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʠʣʠ ɺʦʣʰʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ).  

Ăʉʦʬʪʚʝʨñ (GSN All) ʝ ʟʙʠʨ ʥʘ ʝʜʥʘ ʠʣʠ ʥʘ ʧʦʚʝ˃ʝ Ăʧʨʦʛʨʘʤʠñ ʠʣʠ óʤʠʢʨʦʧʨʦʛʨʘʤʠô ʩʤʝʩʪʝʥʠ ʚʦ 

ʢʦʿ ʙʠʣʦ ʬʠʟʠʯʢʠ ʤʝʜʠʫʤ.  

ʅʘʧʦʤʝʥʘ: óʄʠʢʨʦʧʨʦʛʨʘʤʘô ʝ ʥʠʟʘ ʦʜ ʦʩʥʦʚʥʠ ʫʧʘʪʩʪʚʘ, ʯʫʚʘʥʠ ʚʦ ʧʦʩʝʙʥʘ  ʤʝʤʦʨʠʿʘ, ʯʠʝ 

ʠʟʚʨʰʫʚʘˁʝ ʩʝ ʦʪʧʦʯʥʫʚʘ ʩʦ ʚʦʚʝʜʫʚʘˁʝ ʥʘ ʥʝʿʟʠʥʠʪʝ  ʨʝʬʝʨʝʥʪʥʠ ʫʧʘʪʩʪʚʘ ʚʦ 

ʨʝʛʠʩʪʘʨ ʥʘ ʫʧʘʪʩʪʚʘ.  

Ăʀʟʚʦʨʝʥ ʢʦʜñ (ʠʣʠ ʠʟʚʦʨʝʥ ʿʘʟʠʢ) (6 7 9) ʧʨʝʪʩʪʘʚʫʚʘ ʩʦʦʜʚʝʪʝʥ ʠʟʨʘʟ ʥʘ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʧʨʦʮʝʩʠ 

ʢʦʠ ʩʠʩʪʝʤʦʪ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʤʦʞʝ ʜʘ ʛʠ ʧʨʝʪʚʦʨʠ ʚʦ ʦʙʣʠʢ ʢʦʿ ʤʦʞʝ ʜʘ ʛʦ ʠʟʚʨʰʠ ʜʘʜʝʥʘ ʦʧʨʝʤʘ 

(Ăʧʨʝʜʤʝʪʝʥ ʢʦʜñ (ʠʣʠ ʧʨʝʜʤʝʪʝʥ ʿʘʟʠʢ)).  

Ăɺʩʝʣʝʥʩʢʦ ʣʝʪʘʣʦñ (7 9) ʝ ʘʢʪʠʚʥʠ ʠ ʧʘʩʠʚʥʠ ʩʘʪʝʣʠʪʠ ʠ ʚʩʝʣʝʥʩʢʠ ʩʦʥʜʠ.  

Ăʇʣʘʪʬʦʨʤʘ ʟʘ ʚʩʝʣʝʥʩʢʦ ʣʝʪʘʣʦñ (9) ʝ ʦʧʨʝʤʘ ʢʦʿʘ ʿʘ ʦʙʝʟʙʝʜʫʚʘ ʧʦʤʦʰʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ 

Ăʚʩʝʣʝʥʩʢʦʪʦ ʣʝʪʘʣʦñ, ʢʘʢʦ ʠ ʤʝʩʪʦ ʟʘ Ăʢʦʨʠʩʥʠʦʪ ʪʦʚʘʨ ʥʘ ʚʩʝʣʝʥʩʢʦʪʦ ʣʝʪʘʣʦñ.  

Ăʂʦʨʠʩʝʥ ʪʦʚʘʨ ʥʘ ʚʩʝʣʝʥʩʢʦ ʣʝʪʘʣʦñ (9) ʝ ʦʧʨʝʤʘ, ʧʨʠʢʘʯʝʥʘ ʟʘ Ăʧʣʘʪʬʦʨʤʘʪʘ ʟʘ ʚʩʝʣʝʥʩʢʦ 

ʣʝʪʘʣʦñ, ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʜʘ ʠʟʚʨʰʫʚʘ ʜʘʜʝʥʘ ʤʠʩʠʿʘ ʚʦ ʚʩʝʣʝʥʘʪʘ (ʥʘ ʧʨʠʤʝʨ, ʢʦʤʫʥʠʢʘʮʠʿʘ, 

ʥʘʙˀʫʜʫʚʘˁʝ, ʥʘʫʯʥʘ ʤʠʩʠʿʘ).  

Ăʇʦʜʦʙʥʦ ʟʘ ʚʩʝʣʝʥʘʪʘñ (3 6 7) ʟʥʘʯʠ ʧʨʦʝʢʪʠʨʘʥʦ, ʧʨʦʠʟʚʝʜʝʥʦ ʠʣʠ ʢʚʘʣʠʬʠʢʫʚʘʥʦ ʧʨʝʢʫ 

ʫʩʧʝʰʥʦ ʪʝʩʪʠʨʘˁʝ, ʟʘ ʨʘʙʦʪʘ ʥʘ ʚʠʩʠʥʘ ʧʦʛʦʣʝʤʘ ʦʜ 100 km ʥʘʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ɿʝʤʿʘʪʘ.   

ʅʘʧʦʤʝʥʘ: ʋʪʚʨʜʫʚʘˁʝʪʦ ʜʝʢʘ ʢʦʥʢʨʝʪʝʥ ʧʨʦʠʟʚʦʜ ʝ ʢʚʘʣʠʬʠʢʫʚʘʥ ʟʘ ɺʩʝʣʝʥʘʪʘ ʙʠʜʝʿ˃ʠ ʛʦ 

ʧʦʤʠʥʘʣ ʪʝʩʪʠʨʘˁʝʪʦ ʥʝ ʟʥʘʯʠ ʜʝʢʘ ʠ ʜʨʫʛʠ ʧʨʦʠʟʚʦʜʠ ʦʜ ʠʩʪʘʪʘ ʧʨʦʠʟʚʦʜʥʘ 

ʩʝʨʠʿʘ ʠʣʠ ʩʝʨʠʿʘ ʥʘ ʤʦʜʝʣ ʩʝ ʠʩʪʦ ʪʘʢʘ ʢʚʘʣʠʬʠʢʫʚʘʥʠ ʟʘ ɺʩʝʣʝʥʘʪʘ ʜʦʢʦʣʢʫ ʥʝ ʩʝ 

ʧʦʝʜʠʥʝʯʥʦ ʪʝʩʪʠʨʘʥʠ.  

Ăʇʦʩʝʙʝʥ ʤʘʪʝʨʠʿʘʣ ʟʘ ʬʠʩʠʿʘñ (0) ʝ ʧʣʫʪʦʥʠʫʤ-239, ʫʨʘʥʠʫʤ-233, Ăʫʨʘʥʠʫʤ ʟʙʦʛʘʪʝʥ ʚʦ ʠʟʦʪʦʧʠʪʝ 

235 ʠʣʠ 233ñ ʠ ʩʝʢʦʿ ʤʘʪʝʨʠʿʘʣ ʰʪʦ ʛʦ ʩʦʜʨʞʠ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ.  

Ăʉʧʝʮʠʬʠʯʝʥ ʤʦʜʫʣñ (0 1 9) ʝ ɱʫʥʛʦʚʠʦʪ ʤʦʜʫʣ ʚʦ ʧʘʩʢʘʣʠ, ʝʜʥʘʢʦʚ ʥʘ N/m
2
 ʧʦʜʝʣʝʥ ʩʦ 

ʩʧʝʮʠʬʠʯʥʘ ʪʝʞʠʥʘ ʚʦ N/m
3
, ʠʟʤʝʨʝʥ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ (296 Ñ 2) K ((23 Ñ 2) ÁC) ʠ ʨʝʣʘʪʠʚʥʘ 

ʚʣʘʞʥʦʩʪ ʦʜ (50 Ñ 5)%.  



Ăʉʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ (0 1 9) ʝ ʢʨʠʪʠʯʥʘʪʘ ʿʘʢʦʩʪ ʚʦ ʧʘʩʢʘʣʠ, ʝʜʥʘʢʚʘ ʥʘ N/m
2
 

ʧʦʜʝʣʝʥʘ ʩʦ ʩʧʝʮʠʬʠʯʥʘ ʪʝʞʠʥʘ ʚʦ N/m
3
, ʠʟʤʝʨʝʥʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ (296 Ñ 2) K ((23 Ñ 2) ÁC) ʠ 

ʨʝʣʘʪʠʚʥʘ ʚʣʘʛʘ ʦʜ (50 Ñ 5)%.  

Ăɾʠʨʦʩʢʦʧʠ ʩʦ ʚʨʪʣʠʚʘ ʤʘʩʘñ (7) ʩʝ ʞʠʨʦʩʢʦʧʠ ʢʦʠ ʢʦʨʠʩʪʘʪ ʤʘʩʘ ʢʦʿʘ ʥʝʧʨʝʢʠʥʘʪʦ ʨʦʪʠʨʘ ʟʘ ʜʘ 

ʟʘʙʝʣʝʞʘʪ ʘʛʦʣʥʦ ʜʚʠʞʝˁʝ.  

Ăʂʘʣʝˁʝ ʩʦ ʧʨʩʢʘˁʝñ (1) ʝ ʧʨʦʮʝʩʦʪ ʥʘ óʙʨʟʦ ʚʪʚʨʜʥʫʚʘˁʝô ʥʘ ʨʘʩʪʦʧʝʥʠʦʪ ʤʝʪʘʣʝʥ ʤʣʘʟ ʩʦ 

ʥʘʥʝʩʫʚʘˁʝ ʚʨʟ ʩʪʫʜʝʥ ʙʣʦʢ ʧʨʠ ʰʪʦ ʩʝ ʜʦʙʠʚʘ ʧʨʦʠʟʚʦʜ ʩʦ ʣʫʰʧʝʩʪ ʠʟʛʣʝʜ.  

ʅʘʧʦʤʝʥʘ:  óɹʨʟʦ ʚʪʚʨʜʥʫʚʘˁʝô ʝ ʚʪʚʨʜʥʫʚʘˁʝ ʥʘ ʨʘʩʪʦʧʝʥ ʤʘʪʝʨʠʿʘʣ ʩʦ ʙʨʟʠʥʠ ʥʘ  ʣʘʜʝˁʝ 

ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 1000 K/s.  

Ăʈʘʰʠʨʝʥ ʩʧʝʢʪʘʨñ (5) ʝ ʪʝʭʥʠʢʘʪʘ ʢʘʜʝ ʝʥʝʨʛʠʿʘʪʘ ʚʦ ʨʝʣʘʪʠʚʥʦ ʪʝʩʥʦʧʦʿʘʩʝʥ ʢʦʤʫʥʠʢʘʮʠʩʢʠ 

ʢʘʥʘʣ ʝ ʨʘʰʠʨʝʥʘ ʚʨʟ ʤʥʦʛʫ ʧʦʰʠʨʦʢ ʩʧʝʢʪʘʨ ʥʘ ʝʥʝʨʛʠʿʘ.  

Ăʈʘʜʘʨ ʩʦ ʨʘʰʠʨʝʥ ʩʧʝʢʪʘʨñ (6) ï ʚʠʜʝʪʝ Ăʰʠʨʝˁʝ ʥʘ ʨʘʜʘʨʩʢʠ ʩʧʝʢʪʘʨñ.  

Ăʉʪʘʙʠʣʥʦʩʪñ (7) ʝ ʩʪʘʥʜʘʨʜʥʦʪʦ ʦʪʩʪʘʧʫʚʘˁʝ (1 ʩʠʛʤʘ) ʥʘ ʚʘʨʠʿʘʙʣʘʪʘ ʥʘ ʜʘʜʝʥ ʧʘʨʘʤʝʪʘʨ ʦʜ 

ʥʝʛʦʚʘʪʘ ʢʘʣʠʙʨʠʨʘʥʘ-ʙʘʞʜʘʨʝʥʘ ʚʨʝʜʥʦʩʪ ʧʦʜ ʩʪʘʙʠʣʥʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʫʩʣʦʚʠ. ʆʚʘ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʨʘʟʠ ʢʘʢʦ ʬʫʥʢʮʠʿʘ ʦʜ ʚʨʝʤʝ.  

Ăɼʨʞʘʚʠ ʢʦʠ (ʥʝ) ʩʝ ʧʦʪʧʠʩʥʠʯʢʠ ʥʘ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʭʝʤʠʩʢʦ ʦʨʫʞʿʝñ (1) ʩʝ ʦʥʠʝ ʜʨʞʘʚʠ ʚʦ ʢʦʠ 

ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʟʘʙʨʘʥʘ ʥʘ ʨʘʟʚʠʚʘˁʝʪʦ, ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʩʢʣʘʜʠʨʘˁʝʪʦ ʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ 

ʭʝʤʠʩʢʦʪʦ ʦʨʫʞʿʝ (ʥʝ) ʚʣʝʛʣʘ ʚʦ ʩʠʣʘ. (ɺʠʜʝʪʝ www.opcw.org).  

Ăʇʦʜʣʦʛʘñ (3) ʝ ʧʣʦʯʘ ʦʜ ʦʩʥʦʚʝʥ ʤʘʪʝʨʠʿʘʣ ʩʦ ʠʣʠ ʙʝʟ ʰʝʤʘ ʥʘ ʤʝʺʫʧʨʠʢʣʫʯʦʮʠ-ʠʥʪʝʨʢʦʥʝʢʮʠʠ ʠ 

ʥʘ ʢʦʿʘ/ʚʦ ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʘʚʘʪ óʟʘʩʝʙʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠô ʠʣʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʠʣʠ ʠ ʝʜʥʠʪʝ ʠ 

ʜʨʫʛʠʪʝ.  

ʅʘʧʦʤʝʥʘ 1: óɿʘʩʝʙʝʥ ʩʦʩʪʘʚʝʥ ʜʝʣô: ʧʦʩʝʙʥʦ ʧʘʢʫʚʘʥ óʝʣʝʤʝʥʪ ʥʘ ʩʪʨʫʿʥʦ ʢʦʣʦô ʩʦ ʩʦʧʩʪʚʝʥʠ 

 ʥʘʜʚʦʨʝʰʥʠ ʢʦʥʝʢʪʦʨʠ.   

ʅʘʧʦʤʝʥʘ 2: óɽʣʝʤʝʥʪ ʥʘ ʩʪʨʫʿʥʦ ʢʦʣʦô: ʝʜʠʥʩʪʚʝʥ ʘʢʪʠʚʝʥ ʠʣʠ ʧʘʩʠʚʝʥ  ʬʫʥʢʮʠʦʥʘʣʝʥ ʜʝʣ ʦʜ 

ʝʣʝʢʪʨʦʥʩʢʦ ʩʪʨʫʿʥʦ ʢʦʣʦ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʝʜʥʘ ʜʠʦʜʘ, ʝʜʝʥ ʪʨʘʥʟʠʩʪʦʨ, ʝʜʝʥ 

ʦʪʧʦʨʥʠʢ, ʝʜʝʥ ʢʦʥʜʝʥʟʘʪʦʨ ʠʪʥ.  

Ăʇʦʯʝʪʥʠ ʧʦʜʣʦʛʠñ (3 6) ʩʝ ʤʦʥʦʣʠʪʥʠ ʩʦʝʜʠʥʝʥʠʿʘ ʯʠʠ ʜʠʤʝʥʟʠʠ ʩʝ ʩʦʦʜʚʝʪʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ 

ʥʘ ʦʧʪʠʯʢʠ ʝʣʝʤʝʥʪʠ ʢʘʢʦ ʰʪʦ ʩʝ ʦʛʣʝʜʘʣʘ ʠʣʠ ʦʧʪʠʯʢʠ ʧʨʦʟʦʨʮʠ. 

Ăʇʦʜʝʜʠʥʠʮʘ ʥʘ ʪʦʢʩʠʥñ (1) ʝ ʩʪʨʫʢʪʫʨʥʦ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦ ʟʘʩʝʙʝʥ ʩʦʩʪʘʚʝʥ ʜʝʣ ʥʘ ʮʝʣ Ăʪʦʢʩʠʥñ.  

Ăʉʫʧʝʨʣʝʛʫʨʠñ (2 9) ʩʝ ʣʝʛʫʨʠ ʥʘ ʙʘʟʘ ʥʘ ʥʠʢʝʣ, ʢʦʙʘʣʪ ʠʣʠ ʞʝʣʝʟʦ ʯʠʿʘ ʮʚʨʩʪʠʥʘ ʝ ʧʦʛʦʣʝʤʘ ʦʜ 

ʮʚʨʩʪʠʥʘʪʘ ʥʘ ʢʦʿʘ ʙʠʣʦ ʣʝʛʫʨʘ ʦʜ ʩʝʨʠʿʘʪʘ AISI 300 ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʠʩʦʢʠ ʦʜ 922 K (649 ÁC) 

ʧʦʜ ʪʝʰʢʠ ʫʩʣʦʚʠ ʚʦ ʦʢʦʣʠʥʘʪʘ ʠ ʧʦʜ ʪʝʰʢʠ ʨʘʙʦʪʥʠ ʫʩʣʦʚʠ.  

http://www.opcw.org/


Ăʉʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ (1 3 5 6 8) ʩʝ ʤʘʪʝʨʠʿʘʣʠ, ʦʜʥʦʩʥʦ ʤʝʪʘʣʠ, ʣʝʛʫʨʠ ʠʣʠ ʩʦʝʜʠʥʝʥʠʿʘ ʢʦʠ ʤʦʞʘʪ 

ʜʘ ʿʘ ʟʘʛʫʙʘʪ ʮʝʣʘʪʘ ʩʚʦʿʘ ʝʣʝʢʪʨʠʯʥʘ ʦʪʧʦʨʥʦʩʪ, ʦʜʥʦʩʥʦ ʢʦʠ ʤʦʞʘʪ ʜʘ ʜʦʩʪʠʛʥʘʪ ʙʝʩʢʦʥʝʯʥʘ 

ʝʣʝʢʪʨʠʯʥʘ ʩʧʨʦʚʦʜʣʠʚʦʩʪ ʠ ʜʘ ʩʧʨʦʚʝʜʫʚʘʘʪ ʤʥʦʛʫ ʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʙʝʟ ʜʘ 

ʩʝ ʦʩʣʦʙʦʜʫʚʘ ˅ʫʣʦʚʘ ʪʦʧʣʠʥʘ.  

ʅʘʧʦʤʝʥʘ: Ăʉʫʧʝʨʩʧʨʦʚʦʜʣʠʚʘʪʘñ ʩʦʩʪʦʿʙʘ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʧʦʝʜʠʥʝʯʥʦ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ 

Ăʢʨʠʪʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘñ, ʢʨʠʪʠʯʥʦ ʤʘʛʥʝʪʥʦ ʧʦʣʝ,  ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʬʫʥʢʮʠʿʘ 

ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʢʨʠʪʠʯʥʘ ʛʫʩʪʠʥʘ ʥʘ  ʩʪʨʫʿʘʪʘ ʢʦʿʘ, ʧʘʢ, ʝ ʬʫʥʢʮʠʿʘ ʠ ʥʘ 

ʤʘʛʥʝʪʥʦʪʦ ʧʦʣʝ ʠ ʥʘ  ʪʝʤʧʝʨʘʪʫʨʘʪʘ.  

Ăʃʘʩʝʨ ʩʦ ʤʥʦʛʫ ʚʠʩʦʢʘ ʤʦ˃ʥʦʩʪñ (ĂSHPLñ) (6) ʝ Ăʣʘʩʝʨñ ʢʦʿ ʤʦʞʝ ʜʘ ʧʨʦʠʟʚʝʜʝ ʠʟʣʝʟʥʘ ʝʥʝʨʛʠʿʘ 

(ʚʢʫʧʥʘ ʠʣʠ ʢʦʿ ʙʠʣʦ ʜʝʣ ʦʜ ʥʝʘ) ʧʦʛʦʣʝʤʘ ʦʜ 1 kJ ʟʘ 50 ms ʠʣʠ ʢʦʿ ʠʤʘ ʧʨʦʩʝʯʥʘ ʠʣʠ CW-ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 20 kW.  

Ăʉʫʧʝʨʧʣʘʩʪʠʯʥʦ ʦʙʣʠʢʫʚʘˁʝñ (1 2) ʝ ʧʨʦʮʝʩ ʥʘ ʜʝʬʦʨʤʘʮʠʿʘ ʩʦ ʧʦʤʦʰ ʥʘ ʪʦʧʣʠʥʘ ʟʘ ʤʝʪʘʣʠ ʢʦʠ 

ʚʦʦʙʠʯʘʝʥʦ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʩʦ ʥʠʩʢʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʠʟʜʦʣʞʫʚʘˁʝ (ʧʦʤʘʣʠ ʦʜ 20%) ʚʦ ʪʦʯʢʘʪʘ ʥʘ 

ʣʦʤ ʥʘ ʩʦʙʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦ ʩʪʘʥʜʘʨʜʥʦ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʿʘʢʦʩʪʘ ʧʨʠ ʠʟʜʦʣʞʫʚʘˁʝ ʩʦ ʮʝʣ ʜʘ ʩʝ 

ʜʦʩʪʠʛʥʘʪ ʝʣʦʥʛʘʮʠʠ ʟʘ ʚʨʝʤʝ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʰʪʦ ʩʝ ʙʘʨʝʤ ʜʚʘʧʘʪʠ ʧʦʛʦʣʝʤʠ ʦʜ ʜʘʜʝʥʠʪʝ 

ʚʨʝʜʥʦʩʪʠ. 

Ăʉʠʤʝʪʨʠʯʝʥ ʘʣʛʦʨʠʪʘʤñ (5) ʝ ʢʨʠʧʪʦʛʨʘʬʩʢʠ ʘʣʛʦʨʠʪʘʤ ʢʦʿ ʢʦʨʠʩʪʠ ʠʜʝʥʪʠʯʝʥ ʢʦʜ ʠ ʟʘ 

ʠhʬʨʠʨʘˁʝ ʠ ʟʘ ʜʝʰʠʬʨʠʨʘˁʝ.  

ʅʘʧʦʤʝʥʘ:   Ăʉʠʤʝʪʨʠʯʥʠ ʘʣʛʦʨʠʪʘʤʠñ ʥʘʿʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ  ʜʦʚʝʨʣʠʚʦʩʪ 

ʥʘ ʧʦʜʘʪʦʮʠ.  

Ăʄʘʪʨʠʯʝʥ ʩʠʩʪʦʣʝʥ ʢʦʤʧʿʫʪʝʨñ (4) ʝ ʢʦʤʧʿʫʪʝʨ ʢʘʜʝ ʧʨʦʪʦʢʦʪ ʠ ʠʟʤʝʥʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʩʝ 

ʢʦʥʪʨʦʣʠʨʘʘʪ ʜʠʥʘʤʠʯʢʠ ʥʘ ʥʠʚʦ ʥʘ ʣʦʛʠʯʢʘʪʘ ʧʦʨʪʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʦʨʠʩʥʠʢʦʪ.  

Ăʃʝʥʪʘñ (1) ʝ ʤʘʪʝʨʠʿʘʣʦʪ ʢʦʿ ʝ ʩʦʟʜʘʜʝʥ ʦʜ ʠʩʧʨʝʧʣʝʪʝʥʠ ʠʣʠ ʧʦʜʨʝʜʝʥʠ ʚʦ ʠʩʪ ʧʨʘʚʝʮ Ăʝʜʠʥʝʯʥʠ 

ʚʣʘʢʥʘñ, Ăʩʪʨʘʢʦʚʠñ, Ăʨʦʚʠʥʟʠñ, Ăʣʝʥʪʠ ʦʜ ʚʣʘʢʥʘñ, ʠʣʠ Ăʧʨʝʜʝʥʘñ ʠʪʥ., ʢʦʠ ʦʙʠʯʥʦ ʧʨʝʪʭʦʜʥʦ ʩʝ 

ʠʤʧʨʝʛʥʠʨʘʥʠ ʩʦ ʩʤʦʣʘ.  

ʅʘʧʦʤʝʥʘ: óʉʪʨʘʢ ʝ ʩʥʦʧ ʦʜ Ăʝʜʠʥʝʯʥʠ ʥʠʰʢʠñ (ʤʦʥʦʬʠʣʘʤʝʥʪʠ) (ʦʙʠʯʥʦ ʥʘʜ 200) 

 ʧʨʠʙʣʠʞʥʦ ʧʘʨʘʣʝʣʥʦ ʥʘʨʝʜʝʥʠ.  

Ăʊʝʭʥʦʣʦʛʠʿʘñ (GTG NTN All) ʝ ʧʦʩʝʙʥʘ ʠʥʬʦʨʤʘʮʠʿʘ ʢʦʿʘ ʝ ʧʦʪʨʝʙʥʘ ʟʘ Ăʨʘʟʚʦʿʦʪñ, 

Ăʧʨʦʠʟʚʦʜʩʪʚʦʪʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘʪʘñ ʥʘ ʩʪʦʢʠʪʝ. ʆʚʘʘ ʠʥʬʦʨʤʘʮʠʿʘ ʝ ʚʦ ʬʦʨʤʘ ʥʘ óʪʝʭʥʠʯʢʠ 

ʧʦʜʘʪʦʮʠô ʠʣʠ óʪʝʭʥʠʯʢʘ ʧʦʜʜʨʰʢʘô.  

ʅʘʧʦʤʝʥʘ 1: óʊʝʭʥʠʯʢʘʪʘ ʧʦʜʜʨʰʢʘô ʤʦʞʝ ʜʘ ʙʠʜʝ ʚʦ ʬʦʨʤʘ ʥʘ ʫʧʘʪʩʪʚʘ, ʚʝʰʪʠʥʠ,  ʦʙʫʢʘ, 
ʧʨʘʢʪʠʯʥʦ ʟʥʘʝˁʝ ʠ ʩʦʚʝʪʦʜʘʚʥʠ ʫʩʣʫʛʠ ʠ ʤʦʞʝ ʜʘ ʚʢʣʫʯʫʚʘ  ʧʨʝʥʦʩ ʥʘ 
óʪʝʭʥʠʯʢʠ ʧʦʜʘʪʦʮʠô.  

ʅʘʧʦʤʝʥʘ 2: óʊʝʭʥʠʯʢʠʪʝ ʧʦʜʘʪʦʮʠô ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʚʦ ʬʦʨʤʘ ʥʘ ʪʝʭʥʠʯʢʠ ʮʨʪʝʞʠ, ʧʣʘʥʦʚʠ, 

ʜʠʿʘʛʨʘʤʠ, ʤʦʜʝʣʠ, ʬʦʨʤʫʣʠ, ʪʘʙʝʣʠ, ʪʝʭʥʠʯʢʠ ʜʠʟʘʿʥ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʧʨʠʨʘʯʥʠʮʠ 



ʠ ʠʥʩʪʨʫʢʮʠʠ ʚʦ ʧʠʩʤʝʥʘ ʬʦʨʤʘ ʠʣʠ  ʩʥʠʤʝʥʠ ʥʘ ʜʨʫʛ ʤʝʜʠʫʤ ʠʣʠ ʫʨʝʜ, ʢʘʢʦ ʰʪʦ 

ʩʝ ʜʠʩʢ, ʣʝʥʪʘ, ʈʆʄ- ʤʝʤʦʨʠʿʘ.  

Ăʊʨʦʜʠʤʝʥʟʠʦʥʘʣʥʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ (3) ʝ ʟʙʠʨ ʦʜ ʤʘʪʨʠʮʠ ʦʜ ʧʦʣʫʧʨʦʚʦʜʝʥ ʤʘʪʝʨʠʿʘʣ, ʢʦʠ ʩʝ 

ʤʝʺʫʩʝʙʥʦ ʠʥʪʝʛʨʠʨʘʥʠ ʠ ʢʘʜʝ ʙʘʨʝʤ ʥʠʟ ʝʜʥʘ ʧʣʦʯʢʘ, ʦʜ ʝʜʥʠʦʪ ʜʦ ʜʨʫʛʠʦʪ ʢʨʘʿ, ʧʦʤʠʥʫʚʘʘʪ 

ʚʝʨʪʠʢʘʣʥʠ ʝʣʝʢʪʨʦʥʩʢʠ ʚʨʩʢʠ (VIA) ʟʘ ʜʘ ʩʝ ʚʦʩʧʦʩʪʘʚʘʪ ʚʟʘʝʤʥʠ ʚʨʩʢʠ ʧʦʤʝʺʫ ʧʣʦʯʢʠʪʝ.   

Ăʅʘʢʣʦʥʝʪʦ ʚʨʝʪʝʥʦñ (2) ʝ ʚʨʝʪʝʥʦ-ʜʨʞʘʯ ʥʘ ʘʣʘʪʠ ʢʦʝ ʟʘ ʚʨʝʤʝ ʥʘ ʤʘʰʠʥʩʢʘʪʘ ʦʙʨʘʙʦʪʢʘ ʿʘ ʤʝʥʫʚʘ 

ʘʛʦʣʥʘʪʘ ʧʦʟʠʮʠʿʘ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʣʠʥʠʿʘ ʚʦ ʦʜʥʦʩ ʥʘ ʢʦʿʘ ʙʠʣʦ ʜʨʫʛʘ ʦʩʢʘ.  

Ăɺʨʝʤʝʥʩʢʘ ʢʦʥʩʪʘʥʪʘñ (6) ʝ ʚʨʝʤʝʪʦ ʟʘ ʢʦʝ ʟʘʩʠʣʫʚʘˁʝʪʦ ʥʘ ʩʪʨʫʿʘʪʘ, ʦʜ ʤʦʤʝʥʪʦʪ ʥʘ ʧʨʠʤʝʥʘ ʥʘ 

ʩʚʝʪʣʦʩʝʥ ʠʤʧʫʣʩ, ʜʦʩʪʠʛʥʫʚʘ ʚʨʝʜʥʦʩʪ ʦʜ 1-1/ʝ ʦʜ ʢʦʥʝʯʥʘʪʘ ʚʨʝʜʥʦʩʪ (ʪ.ʝ. 63% ʦʜ ʢʨʘʿʥʘʪʘ 

ʚʨʝʜʥʦʩʪ). 

ñɿʘʰʪʠʪʥʘ ʦʙʣʦʛʘ ʥʘ ʨʘʙʦʚʠò (9) ʝ ʩʪʘʮʠʦʥʘʨʝʥ ʧʨʩʪʝʥ (ʨʘʤʝʥ ʠʣʠ ʩʝʛʤʝʥʪʠʨʘʥ) ʧʨʠʢʘʯʝʥ ʥʘ 

ʚʥʘʪʨʝʰʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʢʫ˃ʠʰʪʝʪʦ ʦʜ ʪʫʨʙʠʥʘʪʘ ʥʘ ʤʦʪʦʨʦʪ ʠʣʠ ʜʝʣ ʥʘ ʥʘʜʚʦʨʝʰʥʠʦʪ ʚʨʚ ʥʘ 

ʩʝʯʠʣʦʪʦ ʥʘ ʪʫʨʙʠʥʘʪʘ, ʢʦʿ ʧʨʚʝʥʩʪʚʝʥʦ ʦʙʝʟʙʝʜʫʚʘ ʛʘʩʥʦ ʟʘʧʝʯʘʪʫʚʘˁʝ ʧʦʤʝʺʫ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʠ 

ʨʦʪʠʨʘʯʢʠʪʝ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ.  

Ăʎʝʣʦʩʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʣʝʪñ (7) ʝ ʘʚʪʦʤʘʪʩʢʘ ʢʦʥʪʨʦʣʘ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ 

Ăʣʝʪʘʣʦʪʦñ ʠ ʥʘ ʧʘʪʝʢʘʪʘ ʥʘ ʣʝʪʘˁʝ ʟʘ ʜʘ ʩʝ ʠʩʧʦʣʥʘʪ ʮʝʣʠʪʝ ʥʘ ʤʠʩʠʿʘʪʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

ʧʨʦʤʝʥʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʮʝʣʠʪʝ, ʦʧʘʩʥʦʩʪʠʪʝ ʠ ʜʨʫʛʠʪʝ Ăʣʝʪʘʣʘñ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

Ăɹʨʟʠʥʘ ʥʘ ʚʢʫʧʝʥ ʜʠʛʠʪʘʣʝʥ ʧʨʝʥʦʩñ (5) ʝ ʙʨʦʿʦʪ ʥʘ ʙʠʪʦʚʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʣʠʥʠʩʢʦ ʢʦʜʠʨʘˁʝ, 

ʧʨʠʧʨʝʤʘ ʠʪʥ., ʰʪʦ ʚʦ ʝʜʠʥʠʮʘ ʚʨʝʤʝ ʧʦʤʠʥʫʚʘ ʧʦʤʝʺʫ ʩʦʦʜʚʝʪʥʘʪʘ ʦʧʨʝʤʘ ʚʦ ʩʠʩʪʝʤʦʪ ʟʘ 

ʜʠʛʠʪʘʣʝʥ ʧʨʝʥʦʩ.  

ʅʘʧʦʤʝʥʘ:   ɺʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ʠ Ăʙʨʟʠʥʘ ʥʘ ʜʠʛʠʪʘʣʝʥ ʧʨʝʥʦʩñ.  

Ăʃʝʥʪʘ ʦʜ ʚʣʘʢʥʦñ (1) ʝ ʩʥʦʧ ʥʘ Ăʝʜʠʥʝʯʥʠ ʚʣʘʢʥʘñ (ʤʦʥʦʬʠʣʘʤʝʥʪʠ), ʢʦʠ ʥʘʿʯʝʩʪʦ ʩʝ ʨʝʯʠʩʠ 

ʧʘʨʘʣʝʣʥʦ ʧʦʩʪʘʚʝʥʠ. 

Ăʊʦʢʩʠʥʠñ (1 2) ʩʝ ʪʦʢʩʠʥʠ ʚʦ ʦʙʣʠʢ ʥʘ ʥʘʤʝʨʥʦ ʠʟʦʣʠʨʘʥʠ ʧʨʝʧʘʨʘʪʠ ʠʣʠ ʩʤʝʩʠ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʪʦʘ 

ʢʘʢʦ ʩʝ ʧʨʦʠʟʚʝʜʝʥʠ, ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʪʦʢʩʠʥʠʪʝ ʰʪʦ ʩʝ ʧʨʠʩʫʪʥʠ ʢʘʢʦ ʢʦʥʪʘʤʠʥʘʥʪʠ ʥʘ ʜʨʫʛʠ 

ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʧʘʪʦʣʦʰʢʠ ʧʨʠʤʝʨʦʮʠ, ʧʦʩʝʚʠ, ʧʨʝʭʨʘʥʙʝʥʠ ʧʨʦʠʟʚʦʜʠ ʠʣʠ ʩʝʤʝʥʩʢʠ 

ʟʘʣʠʭʠ ʥʘ Ăʤʠʢʨʦʦʨʛʘʥʠʟʤʠñ.  

Ăʊʨʘʥʩʬʝʨʝʥ ʣʘʩʝʨñ (6) ʝ Ăʣʘʩʝʨñ ʚʦ ʢʦʿ ʣʘʩʝʨʩʢʘʪʘ ʯʝʩʪʠʯʢʘ ʩʝ ʚʦʟʙʫʜʫʚʘ ʩʦ ʧʨʝʥʦʩ ʥʘ ʝʥʝʨʛʠʿʘ 

ʧʨʝʢʫ ʩʫʜʠʨ ʥʘ ʘʪʦʤ ʠʣʠ ʤʦʣʝʢʫʣ ʙʝʟ ʣʘʩʝʨʩʢʦ ʛʝʥʝʨʠʨʘˁʝ ʩʦ ʘʪʦʤ ʠʣʠ ʤʦʣʝʢʫʣ ʩʦ ʣʘʩʝʨʩʢʦ 

ʛʝʥʝʨʠʨʘˁʝ.  

Ăʇʨʠʩʧʦʩʦʙʣʠʚñ (6) ʝ ʩʧʦʩʦʙʥʦʩʪ ʥʘ Ăʣʘʩʝʨʦʪñ ʜʘ ʧʨʦʠʟʚʝʜʝ ʧʦʩʪʦʿʘʥ ʠʟʣʝʟ ʥʘ ʩʠʪʝ ʙʨʘʥʦʚʠ 

ʜʦʣʞʠʥʠ ʚʦ ʦʧʩʝʛ ʦʜ ʥʝʢʦʣʢʫ ʪʨʘʥʟʠʮʠʠ ʥʘ Ăʣʘʩʝʨʦʪñ. Ăʃʘʩʝʨñ ʩʦ ʤʦʞʥʦʩʪ ʟʘ ʙʠʨʘˁʝ ʥʘ ʣʠʥʠʿʘʪʘ 

ʧʨʦʠʟʚʝʜʫʚʘ ʜʠʩʢʨʝʪʥʠ ʙʨʘʥʦʚʠ ʜʦʣʞʠʥʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʘ ʪʨʘʥʟʠʮʠʿʘ ʥʘ Ăʣʘʩʝʨʦʪñ ʠ ʥʝ ʩʝ ʩʤʝʪʘ 

ʟʘ Ăʧʨʠʩʧʦʩʦʙʣʠʚñ.  

  



Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ (2) ʝ ʧʦʤʘʣʘʪʘ ʚʨʝʜʥʦʩʪ ʦʜ ʚʨʝʜʥʦʩʪʠʪʝ Rŷ ʠ RŹ 

(ʥʘʧʨʝʜ ʠ ʥʘʟʘʜ), ʪʘʢʘ ʢʘʢʦ ʰʪʦ ʝ ʜʝʬʠʥʠʨʘʥʘ ʚʦ 3.21 ʦʜ ISO 230-2:2014 ʠʣʠ ʚʦ ʥʘʮʠʦʥʘʣʥʠʪʝ 

ʝʢʚʠʚʘʣʝʥʪʠ, ʥʘ ʧʦʝʜʠʥʝʯʥʘ ʦʩʢʘ ʥʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪ.  

Ăɹʝʩʧʠʣʦʪʥʦ ʣʝʪʘʣʦñ (ĂUAVñ) (9) ʝ ʩʝʢʦʝ ʣʝʪʘʣʦ ʢʦʝ ʤʦʞʝ ʜʘ ʟʘʧʦʯʥʝ ʣʝʪ ʠ ʜʘ ʦʜʨʞʠ ʢʦʥʪʨʦʣʠʨʘʥ 

ʣʝʪ ʠ ʥʘʚʠʛʘʮʠʿʘ ʙʝʟ ʧʨʠʩʫʩʪʚʦ ʥʘ ʯʦʚʝʢ ʚʦ ʥʝʛʦ.  

Ăʋʨʘʥʠʫʤ ʟʙʦʛʘʪʝʥ ʚʦ ʠʟʦʪʦʧʠʪʝ 235 ʠʣʠ 233ñ (0) ʝ ʫʨʘʥʠʫʤ ʢʦʿ ʛʠ ʩʦʜʨʞʠ ʠʟʦʪʦʧʠʪʝ 235 ʠʣʠ 233, 

ʠʣʠ ʠ ʜʚʘʪʘ, ʚʦ ʠʟʥʦʩ ʢʘʜʝ ʩʦʦʜʥʦʩʦʪ ʥʘ ʟʘʩʪʘʧʝʥʦʩʪ ʥʘ ʠʟʥʦʩʦʪ ʥʘ ʦʚʠʝ ʠʟʦʪʦʧʠ ʚʦ ʦʜʥʦʩ ʥʘ 

ʠʟʦʪʦʧʦʪ 238 ʝ ʧʦʛʦʣʝʤ ʦʜ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʠʟʦʪʦʧʦʪ 235 ʚʦ ʦʜʥʦʩ ʥʘ ʠʟʦʪʦʧʦʪ 238 ʢʦʿ ʩʝ ʧʦʿʘʚʫʚʘ 

ʚʦ ʧʨʠʨʦʜʘʪʘ (ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʠʟʦʪʦʧ 0,71 ʧʨʦʮʝʥʪʠ).  

Ăʋʧʦʪʨʝʙʘñ (GTN NTN All) ʝ ʨʘʙʦʪʝˁʝʪʦ, ʠʥʩʪʘʣʘʮʠʿʘʪʘ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʠʥʩʪʘʣʘʮʠʿʘ ʥʘ ʣʠʮʝ ʤʝʩʪʦ), 

ʦʜʨʞʫʚʘˁʝʪʦ (ʧʨʦʚʝʨʢʘʪʘ), ʧʦʧʨʘʚʢʘʪʘ, ʨʝʤʦʥʪʦʪ ʠ ʨʝʥʦʚʠʨʘˁʝʪʦ.  

Ăʄʦʞʥʦʩʪ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʜʦʩʪʘʧʥʘ ʟʘ ʢʦʨʠʩʥʠʢʦʪñ (6) ʝ ʢʘʧʘʮʠʪʝʪʦʪ ʢʦʿ ʤʫ ʜʦʟʚʦʣʫʚʘ ʥʘ 

ʢʦʨʠʩʥʠʢʦʪ ʜʘ ʚʤʝʪʥʫʚʘ, ʠʟʤʝʥʫʚʘ ʠʣʠ ʟʘʤʝʥʫʚʘ Ăʧʨʦʛʨʘʤʠñ ʦʩʚʝʥ ʩʦ:  

a. ʌʠʟʠʯʢʘ ʟʘʤʝʥʘ ʥʘ ʞʠʮʠ ʠʣʠ ʤʝʺʫʧʨʠʢʣʫʯʦʮʠ; ʠʣʠ  

b. ʇʦʩʪʘʚʫʚʘˁʝ ʥʘ ʢʦʥʪʨʦʣʥʠ ʬʫʥʢʮʠʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʚʥʝʩ ʥʘ ʧʘʨʘʤʝʪʨʠ.  

Ăɺʘʢʮʠʥʘñ (1) ʝ ʤʝʜʠʮʠʥʩʢʠ ʧʨʦʠʟʚʦʜ ʚʦ ʬʘʨʤʘʮʝʚʪʩʢʘ ʬʦʨʤʫʣʘʮʠʿʘ ʟʘ ʢʦʿʰʪʦ ʠʤʘ ʜʦʟʚʦʣʘ ʠʣʠ 

ʦʚʣʘʩʪʫʚʘˁʝ ʟʘ ʩʪʘʚʘˁʝ ʚʦ ʧʨʦʤʝʪ ʠʣʠ ʟʘ ʢʣʠʥʠʯʢʠ ʠʩʧʠʪʫʚʘˁʘ ʜʘʜʝʥʦ ʦʜ ʩʪʨʘʥʘ ʥʘ ʨʝʛʫʣʘʪʦʨʥʠʪʝ 

ʦʨʛʘʥʠ ʦʜ ʢʦʿʘ ʙʠʣʦ ʟʝʤʿʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʫʧʦʪʨʝʙʘ, ʥʘʤʝʥʝʪ ʟʘ ʧʦʪʪʠʢʥʫʚʘˁʝ ʥʘ ʟʘʰʪʠʪʥʠ 

ʠʤʫʥʦʣʦʰʢʠ ʨʝʘʢʮʠʠ ʢʘʿ ʣʫʺʝʪʦ ʠʣʠ ʞʠʚʦʪʥʠʪʝ ʩʦ ʮʝʣ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʧʦʿʘʚʘ ʥʘ ʟʘʙʦʣʫʚʘˁʝ ʢʘʿ 

ʦʥʠʝ ʰʪʦ ʿʘ ʧʨʠʤʠʣʝ.  

Ăɺʘʢʫʫʤʩʢʘ ʘʪʦʤʠʟʘʮʠʿʘñ (1) ʝ ʧʨʦʮʝʩ ʥʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʨʘʩʪʦʧʝʥ ʤʝʪʘʣʝʥ ʤʣʘʟ ʜʦ ʢʘʧʢʠ ʩʦ 

ʜʠʿʘʤʝʪʘʨ ʦʜ 500 ʤʠʢʨʦʤʝʪʨʠ ʠʣʠ ʧʦʤʘʣʢʫ ʩʦ ʙʨʟʘ ʝʚʦʣʫʮʠʿʘ ʥʘ ʨʘʩʪʚʦʨʝʥʠʦʪ ʛʘʩ ʧʨʠ ʠʟʣʦʞʫʚʘˁʝ 

ʥʘ ʚʘʢʫʫʤ.  

Ăɸʝʨʦʧʨʦʬʠʣʠ ʩʦ ʧʨʦʤʝʥʣʠʚʘ ʛʝʦʤʝʪʨʠʿʘñ (7) ʝ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʘʜʥʠʪʝ ʢʨʠʣʮʘ ʥʘ ʠʟʣʝʟʥʠʪʝ ʨʘʙʦʚʠ 

ʠʣʠ ʪʨʠʤʝʨʠ, ʧʨʝʪʢʨʠʣʮʘ ʥʘ ʥʘʧʘʜʥʠʪʝ ʨʘʙʦʚʠ ʠʣʠ ʦʪʩʪʘʧʢʘ ʥʘ ʚʨʪʣʠʚʠʦʪ ʧʨʝʜʝʥ ʜʝʣ, ʯʠʿʘ 

ʧʦʟʠʮʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʚʦ ʪʝʢʦʪ ʥʘ ʣʝʪʦʪ.  

Ăʇʨʝʜʝʥʦñ (1) ʝ ʩʥʦʧ ʦʜ ʠʟʚʠʪʢʘʥʠ óʩʪʨʘʢʦʚʠô.  

ʅʘʧʦʤʝʥʘ: óʉʪʨʘʢô ʝ ʩʥʦʧ ʥʘ Ăʝʜʠʥʝʯʥʠ ʚʣʘʢʥʘñ (ʦʙʠʯʥʦ ʥʘʜ 200) ʧʨʠʙʣʠʞʥʦ ʧʘʨʘʣʝʣʥʦ ʥʘʨʝʜʝʥʠ. 

  



 

ʂɸʊɽɻʆʈʀɱɸ 0 

ʅʋʂʃɽɸʈʅʀ ʄɸʊɽʈʀɱɸʃʀ, ʇʆʉʊʈʆɱʂʀ ʀ ʆʇʈɽʄɸ 

 

0ɸ ʉʠʩʪʝʤʠ, ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ 

0ɸ001 Ăʅʫʢʣʝʘʨʥʠ ʨʝʘʢʪʦʨʠñ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʦʜʛʦʪʚʝʥʘ ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ 

ʟʘ ʠʩʪʘʪʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a Ăʅʫʢʣʝʘʨʥʠ ʨʝʘʢʪʦʨʠñ; 

b. ʄʝʪʘʣʥʠ ʩʘʜʦʚʠ, ʠʣʠ ʛʣʘʚʥʠ ʬʘʙʨʠʯʢʠ ʧʨʦʠʟʚʝʜʝʥʠ ʜʝʣʦʚʠ ʟʘ ʠʩʪʠʪʝ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ 

ʛʣʘʚʘ ʥʘ ʨʝʘʢʪʦʨʝʥ ʩʘʜ ʟʘ ʩʘʜ ʟʘ ʧʨʠʪʠʩʦʢ ʥʘ ʨʝʘʢʪʦʨ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ 

ʧʦʜʛʦʪʚʝʥ ʟʘ ʜʘ ʛʦ ʩʦʜʨʞʠ ʿʘʜʨʦʪʦ ʥʘ Ăʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨñ; 

c. ʆʧʨʝʤʘ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʦʜʛʦʪʚʝʥʘ ʟʘ ʚʤʝʪʥʫʚʘˁʝ ʠʣʠ 

ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʛʦʨʠʚʦ ʚʦ Ăʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨñ; 

d. ʂʦʥʪʨʦʣʥʠ ʧʨʘʯʢʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʧʨʦʮʝʩʦʪ 

ʥʘ ʬʠʩʠʿʘ ʚʦ Ăʥʫʢʣʝʘʨʥʠʦʪ ʨʝʘʢʪʦʨñ, ʧʦʪʧʦʨʥʠ ʠʣʠ ʥʦʩʝʯʢʠ ʩʪʨʫʢʪʫʨʠ ʟʘ ʥʠʚ, 

ʤʝʭʘʥʠʟʤʠ ʟʘ ʜʚʠʞʝˁʝ ʥʘ ʧʨʘʯʢʠʪʝ ʠ ʮʝʚʢʠ ʟʘ ʚʦʜʝˁʝ ʥʘ ʧʨʘʯʢʠʪʝ; 

e. ʎʝʚʢʠ ʟʘ ʚʠʩʦʢ ʧʨʠʪʠʩʦʢ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʜʘ ʛʠ ʩʦʜʨʞʘʪ 

ʛʦʨʠʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʨʘʟʣʘʜʥʦʪʦ ʩʨʝʜʩʪʚʦ ʦʜ ʧʨʠʤʘʨʥʠʦʪ ʢʨʫʛ ʚʦ Ăʥʫʢʣʝʘʨʥʠʦʪ 

ʨʝʘʢʪʦʨñ ʥʘ ʨʘʙʦʪʝʥ ʧʨʠʪʠʩʦʢ ʥʘʜ 5,1 MPa; 

f. ʎʝʚʢʠ (ʠʣʠ ʩʢʣʦʧʦʚʠ ʥʘ ʮʝʚʢʠ) ʦʜ ʤʝʪʘʣʦʪ ʮʠʨʢʦʥʠʫʤ ʠʣʠ ʦʜ ʣʝʛʫʨʠ ʥʘ ʮʠʨʢʦʥʠʫʤ 

ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʢʘʢʦ ʦʙʚʠʚʢʘ ʟʘ ʛʦʨʠʚʦʪʦ ʚʦ 

Ăʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨñ ʠ ʪʦʘ ʚʦ ʢʦʣʠʯʠʥʠ ʧʦʛʦʣʝʤʠ ʦʜ 10 kg; 

 ʅʘʧʦʤʝʥʘ:  ɿʘ ʮʝʚʢʠ ʟʘ ʚʠʩʦʢ ʧʨʠʪʠʩʦʢ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʮʠʨʢʦʥʠʫʤ  ʚʠʜʝʪʝ 

0A001.e., ʘ ʟʘ ʮʝʚʢʠ ʟʘ ʢʘʣʘʥʜʨʠʿʘ ʚʠʜʝʪʝ 0A001.h. 

g. ʈʘʟʣʘʜʥʠ ʧʫʤʧʠ ʠʣʠ ʮʠʨʢʫʣʘʪʦʨʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 

ʮʠʨʢʫʣʠʨʘˁʝ ʥʘ ʨʘʟʣʘʜʥʦʪʦ ʩʨʝʜʩʪʚʦ ʦʜ ʧʨʠʤʘʨʥʠʦʪ ʢʨʫʛ ʥʘ Ăʥʫʢʣʝʘʨʥʠ ʨʝʘʢʪʦʨʠñ; 

h. óɺʥʘʪʨʝʰʥʠ ʜʝʣʦʚʠ ʥʘ ʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨô ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 

ʫʧʦʪʨʝʙʘ ʚʦ Ăʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨñ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʧʦʪʧʦʨʥʠ ʢʦʣʦʥʠ ʟʘ ʿʘʜʨʦʪʦ, ʢʘʥʘʣʠ 

ʟʘ ʛʦʨʠʚʦ, ʮʝʚʢʠ ʦʜ ʢʘʣʘʥʜʨʠʿʘʪʘ, ʪʝʨʤʠʯʢʘ ʟʘʰʪʠʪʘ, ʧʨʝʛʨʘʜʠ, ʨʝʰʝʪʢʘʩʪʠ ʧʣʦʯʠ ʟʘ 

ʿʘʜʨʦʪʦ ʠ ʜʠʬʫʟʝʨʩʢʠ ʧʣʦʯʠ; 

  ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  



 ɺʦ 0A001.h., óʚʥʘʪʨʝʰʥʠ ʜʝʣʦʚʠ ʥʘ ʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨô ʝ ʩʝʢʦʿʘ ʛʦʣʝʤʘ  ʩʪʨʫʢʪʫʨʘ ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʩʘʜʦʪ ʥʘ ʨʝʘʢʪʦʨʦʪ ʢʦʿʘ ʠʤʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʬʫʥʢʮʠʠ, ʢʘʢʦ ʰʪʦ ʩʝ 

ʧʦʪʧʦʨʘ ʥʘ ʿʘʜʨʦʪʦ, ʦʜʨʞʫʚʘˁʝ ʨʘʤʥʦʪʝʞʘ ʥʘ  ʛʦʨʠʚʦʪʦ, ʥʘʩʦʯʫʚʘˁʝ ʥʘ ʪʝʢʦʪ ʥʘ 

ʨʘʟʣʘʜʥʦʪʦ ʩʨʝʜʩʪʚʦ ʦʜ ʧʨʠʤʘʨʥʠʦʪ ʢʨʫʛ, ʦʙʝʟʙʝʜʫʚʘˁʝ ʟʘʰʪʠʪʘ ʦʜ ʟʨʘʯʝˁʝ ʟʘ ʩʘʜʦʪ 

ʥʘ ʨʝʘʢʪʦʨʦʪ ʠ ʚʦʜʝˁʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʚʥʘʪʨʝʰʥʦʩʪʘ ʥʘ ʿʘʜʨʦʪʦ. 

i. ʈʘʟʤʝʥʫʚʘʯʠ ʥʘ ʪʦʧʣʠʥʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɻʝʥʝʨʘʪʦʨʠ ʥʘ ʧʘʨʝʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ 

ʧʨʠʤʘʨʥʠʦʪ ʠʣʠ ʩʨʝʜʥʠʦʪ ʨʘʟʣʘʜʝʥ ʢʨʫʛ ʥʘ Ăʥʫʢʣʝʘʨʥʠʦʪ ʨʝʘʢʪʦʨñ;   

2. ʆʩʪʘʥʘʪʠ ʨʘʟʤʝʥʫʚʘʯʠ ʥʘ ʪʦʧʣʠʥʘ  ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 

ʫʧʦʪʨʝʙʘ ʚʦ ʧʨʠʤʘʨʥʠʦʪ ʨʘʟʣʘʜʝʥ ʢʨʫʛ ʥʘ Ăʥʫʢʣʝʘʨʥʠʦʪ ʨʝʘʢʪʦʨñ; 

ɿʘʙʝʣʝʰʢʘ: 0A001.i. ʥʝ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʨʘʟʤʝʥʫʚʘʯʠʪʝ ʥʘ ʪʦʧʣʠʥʘ ʟʘ 

ʧʦʤʦʰʥʠʪʝ ʩʠʩʪʝʤʠ ʥʘ ʨʝʘʢʪʦʨʦʪ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʩʠʩʪʝʤʦʪ 

ʟʘ ʨʘʟʣʘʜʫʚʘˁʝ ʚʦ ʠʪʥʠ ʩʣʫʯʘʠ ʠʣʠ ʩʠʩʪʝʤʦʪ ʟʘ ʨʘʟʣʘʜʫʚʘˁʝ ʥʘ 

ʪʦʧʣʠʥʘʪʘ ʰʪʦ ʩʝ ʩʦʟʜʘʚʘ ʧʨʠ ʧʨʦʮʝʩʦʪ ʥʘ ʨʘʩʧʘʺʘˁʝ. 

j. ʀʥʩʪʨʫʤʝʥʪʠ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ ʥʝʫʪʨʦʥʩʢʦ ʟʨʘʯʝˁʝ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ 

ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʦʜʨʝʜʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʥʝʫʪʨʦʥʩʢʠʦʪ ʬʣʫʢʩ ʚʦ ʚʥʘʪʨʝʰʥʦʩʪʘ ʥʘ 

ʿʘʜʨʦʪʦ ʥʘ Ăʥʫʢʣʝʘʨʥʠʦʪ ʨʝʘʢʪʦʨñ; 

k.  Ăʅʘʜʚʦʨʝʰʥʘ ʪʦʧʣʦʪʥʘ ʟʘʰʪʠʪʘñ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʦʜʛʦʪʚʝʥʘ ʟʘ ʫʧʦʪʨʝʙʘ 

ʚʦ ʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʟʘʛʫʙʘʪʘ ʥʘ ʪʦʧʣʠʥʘ, ʢʘʢʦ ʠ ʟʘ ʟʘʰʪʠʪʫʚʘˁʝ 

ʥʘ ʟʘʰʪʠʪʥʠʦʪ ʩʘʜ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ɺʦ 0A001.k.,ôʥʘʜʚʦʨʝʰʥʘ ʪʦʧʣʦʪʥʘ ʟʘʰʪʠʪʘô ʝ ʛʦʣʝʤʘ ʩʪʨʫʢʪʫʨʘ ʧʦʩʪʘʚʝʥʘ ʧʨʝʢʫ 

ʩʘʜʦʪ ʥʘ ʨʝʘʢʪʦʨʦʪ ʢʦʿʘ ʿʘ ʥʘʤʘʣʫʚʘ ʟʘʛʫʙʘʪʘ ʥʘ ʪʦʧʣʠʥʘ ʦʜ ʨʝʘʢʪʦʨʦʪ ʠ ʿʘ 

ʥʘʤʘʣʫʚʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚʦ ʟʘʰʪʠʪʥʠʦʪ ʩʘʜ. 

 

0B ʆʧʨʝʤʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ, ʧʨʦʚʝʨʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ  

0B001 ʇʦʩʪʨʦʿʢʘ ʟʘ ʦʜʜʝʣʫʚʘˁʝ (ʩʝʧʘʨʘʮʠʿʘ) ʥʘ ʠʟʦʪʦʧʠ ʥʘ Ăʧʨʠʨʦʜʝʥ ʫʨʘʥʠʫʤñ, Ăʦʩʠʨʦʤʘʰʝʥ 

ʫʨʘʥʠʫʤñ ʠʣʠ Ăʧʦʩʝʙʥʠ ʬʠʩʠʦʥʠ ʤʘʪʝʨʠʿʘʣʠñ ʠ ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʠʩʪʦʪʦ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʇʦʩʪʨʦʿʢʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ ʠʟʦʪʦʧʠ ʥʘ Ăʧʨʠʨʦʜʝʥ ʫʨʘʥʠʫʤñ, 

Ăʦʩʠʨʦʤʘʰʝʥ ʫʨʘʥʠʫʤñ ʠ Ăʧʦʩʝʙʥʠ ʬʠʩʠʦʥʠ ʤʘʪʝʨʠʿʘʣʠñ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʇʦʩʪʨʦʿʢʘ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʛʘʩʥʠ ʮʝʥʪʨʠʬʫʛʠ; 

2. ʇʦʩʪʨʦʿʢʘ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʛʘʩʥʘ ʜʠʬʫʟʠʿʘ; 

3. ɸʝʨʦʜʠʥʘʤʠʯʥʘ ʧʦʩʪʨʦʿʢʘ ʟʘ ʦʜʜʝʣʫʚʘˁʝ; 



4. ʇʦʩʪʨʦʿʢʘ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʭʝʤʠʩʢʘ ʠʟʤʝʥʘ; 

5. ʇʦʩʪʨʦʿʢʘ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʿʦʥʩʢʘ ʨʘʟʤʝʥʘ; 

6. ʇʦʩʪʨʦʿʢʘ ʟʘ ʣʘʩʝʨʩʢʦ ʦʜʜʝʣʫʚʘˁʝ ʥʘ ʠʟʦʪʦʧ ʦʜ ʘʪʦʤʩʢʘ ʧʘʨʝʘ;  

7. ʇʦʩʪʨʦʿʢʘ ʟʘ Ăʣʘʩʝʨʩʢʦñ ʦʜʜʝʣʫʚʘˁʝ ʥʘ ʠʟʦʪʦʧ ʦʜ ʤʦʣʝʢʫʣ; 

8. ʇʦʩʪʨʦʿʢʘ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʧʣʘʟʤʘ;  

9. ʇʦʩʪʨʦʿʢʘ ʟʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʦ ʦʜʜʝʣʫʚʘˁʝ; 

b. ɻʘʩʥʠ ʮʝʥʪʨʠʬʫʛʠ ʠ ʩʢʣʦʧʦʚʠ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ 

ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʦʮʝʩ ʥʘ ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʛʘʩʥʘ ʮʝʥʪʨʠʬʫʛʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

 ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

 ɺʦ 0B001.b.,ôʤʘʪʝʨʠʿʘʣ ʩʦ ʚʠʩʦʢ ʩʦʦʜʥʦʩ ʥʘ ʿʘʯʠʥʘ ʠ ʛʫʩʪʠʥʘô ʝ ʰʪʦ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

 1. ʄʘʨʝ˅ʠʥʛ-ʯʝʣʠʢ ʩʦ ʢʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 1,95 GPa ʠʣʠ  ʧʦʚʝ˃ʝ;  

 2. ʃʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ ʩʦ ʢʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 0,46  GPa 

ʠʣʠ ʧʦʚʝ˃ʝ; ʠʣʠ 

 3. Ăɺʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʩʦ Ăʩʧʝʮʠʬʠʯʥʠ ʤʦʜʫʣʠñ ʦʜ ʥʘʜ  3,18 × 

10
6
 m ʠ Ăʩʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ ʧʦʛʦʣʝʤʘ ʦʜ 76,2 Ĭ  10

3
 m; 

1. ɻʘʩʥʠ ʮʝʥʪʨʠʬʫʛʠ; 

2. ʎʝʣʦʩʥʠ ʩʢʣʦʧʦʚʠ ʥʘ ʨʦʪʦʨ; 

3. ʎʠʣʠʥʜʘʨʠ ʟʘ ʮʝʚʢʠ ʟʘ ʨʦʪʦʨ ʩʦ ʜʝʙʝʣʠʥʘ ʥʘ ʼʠʜʦʪ ʦʜ 12 mm ʠʣʠ ʧʦʤʘʣʢʫ, ʩʦ 
ʜʠʿʘʤʝʪʘʨ ʦʜ 75 mm ʜʦ 400 mm, ʥʘʧʨʘʚʝʥʠ ʦʜ óʤʘʪʝʨʠʿʘʣʠ ʩʦ ʚʠʩʦʢ ʩʦʦʜʥʦʩ ʥʘ 

ʿʘʯʠʥʘ ʠ ʛʫʩʪʠʥʘô;  

4. ʇʨʩʪʝʥʠ ʠʣʠ ʤʝʤʙʨʘʥʠ ʩʦ ʜʝʙʝʣʠʥʘ ʥʘ ʼʠʜʦʪ ʦʜ 3 mm ʠʣʠ ʧʦʤʘʣʢʫ ʠ ʜʠʿʘʤʝʪʘʨ 
ʦʜ 75 mm ʜʦ 650 mm ʠ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʦʙʝʟʙʝʜʘʪ ʣʦʢʘʣʥʘ ʧʦʪʧʦʨʘ ʟʘ ʮʝʚʢʘʪʘ 

ʥʘ ʨʦʪʦʨʦʪ ʠʣʠ ʟʘ ʜʘ ʩʧʦʿʘʪ ʪʘʢʚʠ ʮʝʚʢʠ, ʥʘʧʨʘʚʝʥʠ ʦʜ óʤʘʪʝʨʠʿʘʣʠ ʩʦ ʚʠʩʦʢ 

ʩʦʦʜʥʦʩ ʥʘ ʿʘʯʠʥʘ ʠ ʛʫʩʪʠʥʘô; 

5. ʇʨʝʛʨʘʜʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 75 mm ʜʦ 650 mm ʟʘ ʚʛʨʘʜʫʚʘˁʝ ʚʦ ʨʦʪʦʨʩʢʠʪʝ 
ʮʝʚʢʠ, ʥʘʧʨʘʚʝʥʠ ʦʜ óʤʘʪʝʨʠʿʘʣʠ ʩʦ ʚʠʩʦʢ ʩʦʦʜʥʦʩ ʥʘ ʿʘʯʠʥʘ ʠ ʛʫʩʪʠʥʘô; 

6. ɻʦʨʥʠ ʠʣʠ ʜʦʣʥʠ ʢʘʧʘʮʠ ʟʘ ʢʨʘʝʚʠʪʝ ʥʘ ʨʦʪʦʨʦʪ, ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 75 mm ʜʦ 650 
mm ʢʦʠ ʦʜʛʦʚʘʨʘʘʪ ʥʘ ʜʠʿʘʤʝʪʘʨʦʪ ʥʘ ʨʦʪʦʨʩʢʠʪʝ ʮʝʚʢʠ, ʥʘʧʨʘʚʝʥʠ ʦʜ 

óʤʘʪʝʨʠʿʘʣʠ ʩʦ ʚʠʩʦʢ ʩʦʦʜʥʦʩ ʥʘ ʿʘʯʠʥʘ ʠ ʛʫʩʪʠʥʘô; 

7. ʄʘʛʥʝʪʥʠ ʥʦʩʝʯʢʠ ʣʝʞʠʰʪʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 



a. ʉʢʣʦʧʦʚʠ ʦʜ ʣʝʞʠʰʪʘ ʰʪʦ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʧʨʩʪʝʥʝʩʪ ʤʘʛʥʝʪ ʦʙʝʩʝʥ ʚʦ 

ʢʫ˃ʠʰʪʝʪʦ ʥʘʧʨʘʚʝʥʦ ʦʜ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ 

UF6ñ ʠʣʠ ʟʘʰʪʠʪʝʥʦ ʩʦ ʥʠʚ, ʢʦʠ ʩʦʜʨʞʘʪ ʘʤʦʨʪʠʟʠʨʘʯʢʠ ʤʝʜʠʫʤ ʠ ʠʤʘʘʪ 

ʤʘʛʥʝʪ ʧʦʚʨʟʘʥ ʩʦ ʤʘʛʥʝʪʝʥ ʧʦʣ ʠʣʠ ʚʪʦʨ ʤʘʛʥʝʪ ʚʛʨʘʜʝʥ ʚʦ ʛʦʨʥʠʦʪ ʢʘʧʘʢ ʥʘ 

ʨʦʪʦʨʦʪ; 

 

b. ɸʢʪʠʚʥʠ ʤʘʛʥʝʪʥʠ ʣʝʞʠʰʪʘ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 

ʫʧʦʪʨʝʙʘ ʩʦ ʛʘʩʥʠ ʮʝʥʪʨʠʬʫʛʠ; 

8. ʇʦʩʝʙʥʦ ʧʦʜʛʦʪʚʝʥʠ ʣʝʞʠʰʪʘ ʢʦʠ ʚʢʣʫʯʫʚʘʘʪ ʩʢʣʦʧ ʩʦ ʧʨʝʚʨʪʝʥʘ ʯʘʰʢʘ, 
ʤʦʥʪʠʨʘʥʘ ʥʘ ʘʤʦʨʪʠʟʝʨ; 

9. ʄʦʣʝʢʫʣʘʨʥʠ ʧʫʤʧʠ ʢʦʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʮʠʣʠʥʜʘʨʠ ʢʦʠ ʚʦ ʚʥʘʪʨʝʰʥʦʩʪʘ ʠʤʘʘʪ 
ʤʘʰʠʥʩʢʠ ʦʙʨʘʙʦʪʝʥʠ ʠʣʠ ʧʨʝʩʠʨʘʥʠ ʩʧʠʨʘʣʥʠ ʞʣʝʙʦʚʠ ʠ ʚʥʘʪʨʝʰʥʠ 

ʤʘʰʠʥʩʢʠ ʦʙʨʘʙʦʪʝʥʠ ʜʫʧʢʠ; 

10. ʉʪʘʪʦʨʠ ʟʘ ʤʦʪʦʨ ʩʦ ʧʨʩʪʝʥʝʩʪ ʦʙʣʠʢ ʟʘ ʧʦʚʝ˃ʝʬʘʟʥʠ ʭʠʩʪʝʨʝʟʥʠ (ʠʣʠ 

ʨʝʣʫʢʪʘʥʪʥʠ) ʤʦʪʦʨʠ ʥʘ ʥʘʠʟʤʝʥʠʯʥʘ ʩʪʨʫʿʘ ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʦ ʨʘʙʦʪʝˁʝ ʚʦ 

ʚʘʢʫʫʤ ʩʦ ʬʨʝʢʚʝʥʮʠʿʘ ʦʜ 600 Hz ʠ ʿʘʯʠʥʘ ʦʜ 40 VA ʠʣʠ ʧʦʚʝ˃ʝ; 

11. ʂʫ˃ʠʰʪʘ/ʨʝʮʠʧʠʝʥʪʠ ʟʘ ʮʝʥʪʨʠʬʫʛʠ ʚʦ ʢʦʠ ʩʝ ʚʛʨʘʜʫʚʘ ʩʢʣʦʧʦʪ ʥʘ ʮʝʚʢʘʪʘ ʥʘ 
ʨʦʪʦʨʦʪ ʥʘ ʛʘʩʥʘ ʮʝʥʪʨʠʬʫʛʘ, ʢʦʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʮʚʨʩʪ ʮʠʣʠʥʜʝʨ ʩʦ ʜʝʙʝʣʠʥʘ ʥʘ 

ʼʠʜʦʪ ʜʦ 30 mm ʩʦ ʧʨʝʮʠʟʥʦ ʤʘʰʠʥʩʢʠ ʦʙʨʘʙʦʪʝʥʠ ʢʨʘʝʚʠ ʢʦʠ ʩʝ ʧʘʨʘʣʝʣʥʠ 

ʤʝʺʫ ʩʝʙʝ, ʘ ʥʦʨʤʘʣʥʠ ʚʦ ʦʜʥʦʩ ʥʘ ʥʘʜʦʣʞʥʘʪʘ ʦʩʢʘ ʥʘ ʮʠʣʠʥʜʘʨʦʪ ʠ ʪʦʘ ʜʦ 0,05 

ʩʪʝʧʝʥʠ ʠʣʠ ʧʦʤʘʣʢʫ; 

12. ʃʦʧʘʪʢʠ ʢʦʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʮʝʚʢʠ ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ 
ʟʘ ʝʢʩʪʨʘʢʮʠʿʘ ʥʘ UF6 ʛʘʩ ʦʜ ʚʥʘʪʨʝʰʥʦʩʪʘ ʥʘ ʮʝʚʢʘʪʘ ʥʘ ʨʦʪʦʨʦʪ ʧʦ ʧʨʠʥʮʠʧʦʪ 

ʥʘ ʇʠʪʦʪʦʚʘ ʮʝʚʢʘ, ʢʦʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʧʨʠʮʚʨʩʪʝʥʠ ʟʘ ʮʝʥʪʨʘʣʥʠʦʪ ʩʠʩʪʝʤ ʟʘ 

ʝʢʩʪʨʘʢʮʠʿʘ ʥʘ ʛʘʩ; 

13. ʋʨʝʜʠ ʟʘ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ (ʢʦʥʚʝʨʪʦʨʠ ʠʣʠ ʠʥʚʝʨʪʦʨʠ) ʧʦʩʝʙʥʦ 
ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʥʘʧʦʿʫʚʘˁʝ ʥʘ ʩʪʘʪʦʨʠ ʟʘ ʤʦʪʦʨ ʥʘ ʛʘʩʥʠ 

ʮʝʥʪʨʠʬʫʛʠ ʟʘ ʟʙʦʛʘʪʫʚʘˁʝ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ ʠ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʇʦʚʝ˃ʝʬʘʟʝʥ ʬʨʝʢʚʝʥʮʠʩʢʠ ʠʟʣʝʟ ʦʜ 600 Hz ʠʣʠ ʧʦʚʝ˃ʝ; ʠ 

b. ɺʠʩʦʢʘ ʩʪʘʙʠʣʥʦʩʪ (ʩʦ ʢʦʥʪʨʦʣʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʢʦʿʘ ʝ ʧʦʜʦʙʨʘ ʦʜ 0,2%); 

14. ɺʝʥʪʠʣʠ ʟʘ ʟʘʪʚʦʨʘˁʝ ʠ ʢʦʥʪʨʦʣʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ:  

 a.  ɺʝʥʪʠʣʠ ʟʘ ʟʘʪʚʦʨʘˁʝ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ  ʜʘ 

ʜʝʿʩʪʚʫʚʘʘʪ ʩʧʦʨʝʜ ʩʥʘʙʜʫʚʘˁʝʪʦ, ʧʨʦʠʟʚʦʜʦʪ ʠʣʠ ʦʩʪʘʪʦʮʠʪʝ ʦʜ ʛʘʩʥʠʦʪ 

ʤʣʘʟ ʦʜ UF6 ʢʘʿ ʜʘʜʝʥʘ ʛʘʩʥʘ ʮʝʥʪʨʠʬʫʛʘ; 

b.  ɺʝʥʪʠʣʠ ʩʦ ʤʝʤʙʨʘʥʘ, ʟʘ ʟʘʪʚʦʨʘˁʝ ʠ ʢʦʥʪʨʦʣʘ, ʥʘʧʨʘʚʝʥʠ ʦʜ ʠʣʠ 

ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UFF6ñ, 

ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 10 mm ʜʦ 160 mm, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ 



ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʛʣʘʚʥʠʪʝ ʠʣʠ ʧʦʤʦʰʥʠʪʝ ʩʠʩʪʝʤʠ ʥʘ ʛʘʩʥʘ 

ʮʝʥʪʨʠʬʫʛʘ ʚʦ ʧʦʩʪʨʦʿʢʠ ʟʘ ʟʙʦʛʘʪʫʚʘˁʝ. 

c. ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʦʮʝʩ ʥʘ 

ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʛʘʩʥʘ ʜʠʬʫʟʠʿʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʇʨʝʛʨʘʜʠ ʟʘ ʛʘʩʥʘ ʜʠʬʫʟʠʿʘ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʧʦʨʦʟʥʠ ʤʝʪʘʣʥʠ, ʧʦʣʠʤʝʨʥʠ ʠʣʠ 

ʢʝʨʘʤʠʯʢʠ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ, ʩʦ ʧʦʨʠ ʩʦ 

ʛʦʣʝʤʠʥʘ ʦʜ 10 ʜʦ 100 nm, ʜʝʙʝʣʠʥʘ ʦʜ 5 mm ʠʣʠ ʧʦʤʘʣʢʫ ʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 25 mm 

ʠʣʠ ʧʦʤʘʣʢʫ ʟʘ ʮʝʚʯʝʩʪʠ ʦʙʣʠʮʠ; 

2. ʂʫ˃ʠʰʪʘ ʟʘ ʛʘʩʝʥ ʜʠʬʫʟʝʨ ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ 

ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ; 

3. ʂʦʤʧʨʝʩʦʨʠ ʠʣʠ ʢʦʤʧʨʝʩʦʨʩʢʠ ʚʝʥʪʠʣʘʪʦʨʠ ʟʘ ʛʘʩʦʚʠ ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘ ʚʦʣʫʤʝʥ ʥʘ 
ʚʰʤʫʢʫʚʘˁʝ ʥʘ UF6 ʦʜ 1 m

3
/min ʠʣʠ ʧʦʚʝ˃ʝ, ʦʪʧʫʩʝʥ ʧʨʠʪʠʩʦʢ ʜʦ 500 kPa, ʩʦ 

ʩʦʦʜʥʦʩ ʥʘ ʧʨʠʪʠʩʦʢ ʦʜ 10:1 ʠʣʠ ʧʦʤʘʣʢʫ, ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ 

Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ; 

4. ɿʘʧʪʠʚʢʠ ʟʘ ʨʦʪʠʨʘʯʢʠ ʦʩʢʠ ʟʘ ʢʦʤʧʨʝʩʦʨʠ ʠʣʠ ʢʦʤʧʨʝʩʦʨʩʢʠ ʚʝʥʪʠʣʘʪʦʨʠ 
ʦʧʨʝʜʝʣʝʥʠ ʚʦ 0B001.c.3. ʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʨʝʛʫʣʠʨʘˁʝ ʥʘ ʠʩʪʝʢʫʚʘˁʝʪʦ ʥʘ ʛʘʩ ʚʦ 

ʚʥʘʪʨʝʰʥʦʩʪʘ ʥʘ ʜʝʣʦʪ ʜʦ ʩʪʘʧʢʘ ʧʦʤʘʣʘ ʦʜ 1 000 cm
3
/min; 

5. ʈʘʟʤʝʥʫʚʘʯʠ ʥʘ ʪʦʧʣʠʥʘ ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ 
ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ, ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʩʪʘʧʢʘ ʥʘ ʧʨʠʪʠʩʦʢ ʥʘ ʠʩʪʝʢʫʚʘˁʝ 

ʧʦʤʘʣʘ ʦʜ 10 Pa ʥʘ ʯʘʩ ʧʦʜ ʧʨʠʪʠʩʦʯʝʥ ʜʠʬʝʨʝʥʮʠʿʘʣ ʦʜ 100 kPa;  

6. ɺʝʥʪʠʣʠ ʩʦ ʤʝʤʙʨʘʥʘ, ʨʘʯʥʠ ʠʣʠ ʘʚʪʦʤʘʪʩʢʠ, ʟʘ ʟʘʪʚʦʨʘˁʝ ʠʣʠ ʢʦʥʪʨʦʣʠʨʘˁʝ, 

ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ 

UF6ñ; 

d. ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʦʩʪʘʧʢʘ ʥʘ 

ʘʝʨʦʜʠʥʘʤʠʯʥʦ ʦʜʜʝʣʫʚʘˁʝ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʄʣʘʟʥʠʮʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ, ʩʦʩʪʘʚʝʥʠ ʦʜ ʢʨʠʚʫʣʝʩʪʠ ʢʘʥʘʣʠ ʚʦ ʬʦʨʤʘ ʥʘ ʟʘʨʝʟʠ, 
ʩʦ ʨʘʜʠʫʩ ʥʘ ʩʚʠʚʘˁʝʪʦ ʧʦʤʘʣ ʦʜ 1 mm, ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ 

UF6, ʩʦ ʦʩʪʘʨ ʨʘʙ ʚʦ ʦʥʠʝ ʤʣʘʟʥʠʮʠ ʢʦʠ ʛʦ ʜʝʣʘʪ ʛʘʩʦʪ ʢʦʿ ʥʠʟ ʥʠʚ ʪʝʯʝ ʚʦ ʜʚʝ 

ʩʪʨʫʠ; 

2. ʎʠʣʠʥʜʨʠʯʥʠ ʠʣʠ ʢʦʥʫʩʥʠ ʮʝʚʢʠ (ʚʦʨʪʝʢʩ-ʮʝʚʢʠ), ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ 

Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ ʠ ʩʦ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ 

ʪʘʥʛʝʥʮʠʿʘʣʥʠ ʜʦʚʦʜʠ; 

3. ʂʦʤʧʨʝʩʦʨʠ ʠʣʠ ʢʦʤʧʨʝʩʦʨʩʢʠ ʚʝʥʪʠʣʘʪʦʨʠ ʟʘ ʛʘʩ, ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ 
Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ ʠ ʟʘʧʪʠʚʢʠ ʟʘ ʥʠʚʥʠʪʝ 

ʨʦʪʠʨʘʯʢʠ ʦʩʢʠ; 

4. ʈʘʟʤʝʥʫʚʘʯʠ ʥʘ ʪʦʧʣʠʥʘ ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ 
ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ; 



5. ʂʫ˃ʠʰʪʘ ʟʘ ʝʣʝʤʝʥʪʦʪ ʟʘ ʦʜʜʝʣʫʚʘˁʝ, ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ 
ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ ʚʦ ʢʦʠ ʩʝ ʥʘʦʺʘʘʪ ʚʦʨʪʝʢʩ-ʮʝʚʢʠʪʝ 

ʠʣʠ ʤʣʘʟʥʠʮʠʪʝ ʟʘ ʦʜʜʝʣʫʚʘˁʝ; 

6. ɺʝʥʪʠʣʠ ʩʦ ʤʝʤʙʨʘʥʘ, ʨʘʯʥʠ ʠʣʠ ʘʚʪʦʤʘʪʩʢʠ, ʟʘ ʟʘʪʚʦʨʘˁʝ ʠʣʠ ʢʦʥʪʨʦʣʘ, 
ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ 

UF6ñ, ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 40 mm ʠʣʠ ʧʦʛʦʣʝʤ; 

7. ʇʨʦʮʝʩʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ UF6 ʦʜ ʥʦʩʝʯʢʠʦʪ ʛʘʩ (ʚʦʜʦʨʦʜ ʠʣʠ ʭʝʣʠʫʤ) 

ʢʘʜʝ ʰʪʦ ʩʦʜʨʞʠʥʘʪʘ ʥʘ UF6  ʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ 1 ppm, ʚʦ ʢʦʠ ʰʪʦ ʩʧʘʺʘʘʪ: 

a. ʂʨʠʦʛʝʥʩʢʠ ʨʘʟʤʝʥʫʚʘʯʠ ʥʘ ʪʦʧʣʠʥʘ ʠ ʢʨʠʦʛʝʥʩʢʠ ʩʝʧʘʨʘʪʦʨʠ ʢʦʠ ʤʦʞʝ ʜʘ 

ʜʦʩʪʠʛʥʘʪ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 153 K (ï 120 ÁC) ʠʣʠ ʧʦʥʠʩʢʠ; 

b. ʂʨʠʦʛʝʥʩʢʠ ʝʜʠʥʠʮʠ ʟʘ ʣʘʜʝˁʝ ʢʦʠ ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʘʪ ʨʘʙʦʪʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʝʜʥʘʢʚʠ ʦʜ 153 K (ï 120 ÁC) ʠʣʠ ʧʦʥʠʩʢʠ; 

c. ɽʜʠʥʠʮʠ ʦʜ ʤʣʘʟʥʠʮʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʠʣʠ ʚʦʨʪʝʢʩ-ʮʝʚʢʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ 

UF6 ʦʜ ʥʦʩʝʯʢʠʦʪ ʛʘʩ; 

d. ʉʪʫʜʝʥʠ ʩʪʘʧʠʮʠ (ʩʦʙʠʨʘʯʠ) ʟʘ UF6 ʢʦʠ ʤʦʞʘʪ ʜʘ ʛʦ ʟʘʨʦʙʘʪ ʠ ʜʘ ʛʦ ʟʘʤʨʟʥʘʪ 

UF6; 

e. ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʦʮʝʩ 

ʥʘ ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʭʝʤʠʩʢʘ ʨʘʟʤʝʥʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʀʤʧʫʣʩʥʠ ʢʦʣʦʥʠ ʟʘ ʙʨʟʘ ʨʘʟʤʝʥʘ ʥʘ ʪʝʯʥʦʩʪ ʩʦ ʪʝʯʥʦʩʪ ʩʦ ʢʘʩʢʘʜʥʦ ʚʨʝʤʝ 

ʥʘ ʟʘʜʨʞʫʚʘˁʝ ʦʜ 30 ʩʝʢʫʥʜʠ ʠʣʠ ʧʦʢʨʘʪʢʦ, ʦʪʧʦʨʥʠ ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥʘ 

ʭʣʦʨʦʚʦʜʦʨʦʜʥʘ ʢʠʩʝʣʠʥʘ (ʥʘ ʧʨʠʤʝʨ, ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ 

ʩʦʦʜʚʝʪʥʠ ʧʣʘʩʪʠʯʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʧʦʣʠʤʝʨʠ ʥʘ ʬʣʫʦʨʠʨʘʥ 

ʿʘʛʣʝʨʦʚʦʜʦʨʦʜ ʠʣʠ ʩʪʘʢʣʦ); 

2. ʎʝʥʪʨʠʬʫʛʘʣʝʥ ʝʢʩʪʨʘʢʪʦʨ ʟʘ ʙʨʟʘ ʨʘʟʤʝʥʘ ʥʘ ʪʝʯʥʦʩʪ ʩʦ ʪʝʯʥʦʩʪ ʩʦ 
ʢʘʩʢʘʜʥʦ ʚʨʝʤʝ ʥʘ ʟʘʜʨʞʫʚʘˁʝ ʝʜʥʘʢʚʦ ʠʣʠ ʧʦʤʘʣʦ ʦʜ 30 ʩʝʢʫʥʜʠ, ʦʪʧʦʨʥʠ 

ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʭʣʦʨʦʚʦʜʦʨʦʜʥʘ ʢʠʩʝʣʠʥʘ (ʥʘ ʧʨʠʤʝʨ, ʥʘʧʨʘʚʝʥʠ ʠʣʠ 

ʟʘʰʪʠʪʝʥʠ ʩʦ ʩʦʦʜʚʝʪʥʠ ʧʣʘʩʪʠʯʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʧʦʣʠʤʝʨʠ ʥʘ 

ʬʣʫʦʨʠʨʘʥ ʿʘʛʣʝʨʦʚʦʜʦʨʦʜ ʠʣʠ ʩʪʘʢʣʦ); 

3. ɽʣʝʢʪʨʦʭʝʤʠʩʢʠ ˃ʝʣʠʠ ʟʘ ʨʝʜʫʢʮʠʿʘ, ʦʪʧʦʨʥʠ ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʨʘʩʪʚʦʨʠ 
ʥʘ ʭʣʦʨʦʚʦʜʦʨʦʜʥʘ ʢʠʩʝʣʠʥʘ ʟʘ ʨʝʜʫʢʮʠʿʘ ʥʘ ʫʨʘʥʠʫʤ ʦʜ ʝʜʥʘ ʚʘʣʝʥʪʥʘ 

ʩʦʩʪʦʿʙʘ ʚʦ ʜʨʫʛʘ; 

4. ʆʧʨʝʤʘ ʟʘ ʥʘʧʦʿʫʚʘˁʝ ʥʘ ʝʣʝʢʪʨʦʭʝʤʠʩʢʘ ˃ʝʣʠʠ ʟʘ ʨʝʜʫʢʮʠʿʘ ʟʘ ʧʨʝʟʝʤʘˁʝ 

ʥʘ U
+4

 ʦʜ ʦʨʛʘʥʩʢʠʦʪ ʪʝʢ ʠ, ʟʘ ʦʥʠʝ ʜʝʣʦʚʠ ʰʪʦ ʩʝ ʚʦ ʜʦʧʠʨ ʩʦ ʧʨʦʮʝʩʥʠʦʪ 

ʪʝʢ, ʥʘʧʨʘʚʝʥʘ ʠʣʠ ʟʘʰʪʠʪʝʥʘ ʩʦ ʩʦʦʜʚʝʪʥʠ ʤʘʪʝʨʠʿʘʣʠ (ʥʘ ʧʨʠʤʝʨ, ʩʪʘʢʣʦ, 

ʬʣʫʦʨʦʿʘʛʣʝʨʦʜʥʠ ʧʦʣʠʤʝʨʠ, ʧʦʣʠʬʝʥʠʣ ʩʫʣʬʘʪʠ, ʧʦʣʠʝʪʝʨ ʩʫʣʬʦʥʠ ʠ 

ʛʨʘʬʠʪ ʠʤʧʨʝʛʥʠʨʘʥ ʩʦ ʩʤʦʣʘ); 

5. ʇʦʜʛʦʪʚʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ʟʘ ʥʘʧʦʿʫʚʘˁʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʨʘʩʪʚʦʨ ʥʘ 
ʫʨʘʥʠʫʤ ʭʣʦʨʠʜ ʩʦ ʚʠʩʦʢʘ ʯʠʩʪʦʪʘ, ʢʦʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʦʧʨʝʤʘ ʟʘ 



ʨʘʩʪʚʦʨʘˁʝ, ʩʝʣʝʢʪʠʚʥʘ ʝʢʩʪʨʘʢʮʠʿʘ ʥʘ ʨʘʩʪʚʦʨʫʚʘʯʠ, ʦʜʥʦʩʥʦ ʟʘ ʿʦʥʩʢʘ 

ʨʘʟʤʝʥʘ ʟʘ ʧʨʦʯʠʩʪʫʚʘˁʝ ʠ ʝʣʝʢʪʨʦʭʝʤʠʩʢʠ ˃ʝʣʠʠ ʟʘ ʨʝʜʫʢʮʠʿʘ ʥʘ ʫʨʘʥʠʫʤ 

U
+6

 ʠʣʠ U
+4

 ʜʦ U
+3

; 

6. ʉʠʩʪʝʤʠ ʟʘ ʦʢʩʠʜʘʮʠʿʘ ʥʘ ʫʨʘʥʠʫʤ ʟʘ ʦʢʩʠʜʘʮʠʿʘ ʦʜ U+3
 ʜʦ U

+4
; 

f. ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʦʮʝʩ ʥʘ 

ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʿʦʥʩʢʘ ʨʘʟʤʝʥʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʉʤʦʣʠ ʟʘ ʿʦʥʩʢʘ ʨʘʟʤʝʥʘ ʩʦ ʙʨʟʘ ʨʝʘʢʮʠʿʘ, ʩʬʝʨʥʠ ʠʣʠ ʤʘʢʨʦʧʦʨʦʟʥʠ 

ʤʨʝʞʥʠ ʩʤʦʣʠ ʢʘʜʝ ʘʢʪʠʚʥʠʪʝ ʛʨʫʧʠ ʟʘ ʭʝʤʠʩʢʘ ʨʘʟʤʝʥʘ ʩʝ ʦʛʨʘʥʠʯʝʥʠ ʥʘ 

ʧʦʚʨʰʠʥʩʢʘʪʘ ʦʙʣʦʛʘ ʥʘ ʠʥʝʨʪʥʘ ʧʦʨʦʟʥʘ ʥʦʩʝʯʢʘ ʩʪʨʫʢʪʫʨʘ, ʢʘʢʦ ʠ ʜʨʫʛʠ 

ʢʦʤʧʦʟʠʪʥʠ ʩʪʨʫʢʪʫʨʠ ʚʦ ʢʦʿ ʙʠʣʦ ʩʦʦʜʚʝʪʝʥ ʦʙʣʠʢ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ 

ʯʝʩʪʠʯʢʠ ʠ ʚʣʘʢʥʘ ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 0,2 mm ʠʣʠ ʧʦʤʘʣ, ʦʪʧʦʨʥʠ ʥʘ 

ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʭʣʦʨʦʚʦʜʦʨʦʜʥʘ ʢʠʩʝʣʠʥʘ ʠ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʠʤʘʘʪ 

ʧʦʣʫʚʨʝʤʝ ʥʘ ʨʘʟʤʝʥʘ ʧʦʢʨʘʪʢʦ ʦʜ 10 ʩʝʢʫʥʜʠ ʠ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 373 K (100 ÁC) ʜʦ 473 K (200 ÁC); 

2. ʂʦʣʦʥʠ ʟʘ ʿʦʥʩʢʘ ʨʘʟʤʝʥʘ (ʮʠʣʠʥʜʨʠʯʥʠ) ʩʦ ʜʠʿʘʤʝʪʘʨ ʧʦʛʦʣʝʤ ʦʜ     1 000 

mm, ʢʦʠ ʩʝ ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʦʜ ʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ 

ʢʦʥʮʝʥʪʨʠʨʘʥʘ ʭʣʦʨʦʚʦʜʦʨʦʜʥʘ ʢʠʩʝʣʠʥʘ (ʥʘ ʧʨʠʤʝʨ, ʪʠʪʘʥʠʫʤ ʠʣʠ 

ʬʣʫʦʨʦʿʘʛʣʝʨʦʜʥʠ ʧʣʘʩʪʠʢʠ) ʠ ʩʝ ʩʧʦʩʦʙʥʠ ʟʘ ʨʘʙʦʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 

373 K (100 ÁC) ʜʦ 473 K (200 ÁC) ʠ ʧʨʠʪʠʩʦʮʠ ʦʜ ʥʘʜ 0,7 MPa; 

3. ʈʝʬʣʫʢʩ-ʩʠʩʪʝʤʠ ʟʘ ʿʦʥʩʢʘ ʨʘʟʤʝʥʘ (ʩʠʩʪʝʤʠ ʟʘ ʭʝʤʠʩʢʘ ʠʣʠ 

ʝʣʝʢʪʨʦʭʝʤʠʩʢʘ ʦʢʩʠʜʘʮʠʿʘ ʠʣʠ ʨʝʜʫʢʮʠʿʘ) ʟʘ ʨʝʛʝʥʝʨʘʮʠʿʘ ʥʘ ʭʝʤʠʩʢʠʪʝ 

ʩʨʝʜʩʪʚʘ ʰʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʧʨʦʮʝʩʠʪʝ ʥʘ ʨʝʜʫʢʮʠʿʘ ʠʣʠ ʦʢʩʠʜʘʮʠʿʘ ʚʦ 

ʢʘʩʢʘʜʠʪʝ ʟʘ ʟʙʦʛʘʪʫʚʘˁʝ ʩʦ ʿʦʥʩʢʘ ʨʘʟʤʝʥʘ; 

g. ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʦʮʝʩʠ 

ʥʘ ʦʜʜʝʣʫʚʘˁʝ ʩʦ Ăʣʘʩʝʨñ ʩʦ ʣʘʩʝʨʩʢʘ ʩʝʧʘʨʘʮʠʿʘ ʥʘ ʠʟʦʪʦʧʠ ʚʦ ʘʪʦʤʩʢʘ 

ʧʘʨʝʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʉʠʩʪʝʤʠ ʟʘ ʠʩʧʘʨʫʚʘˁʝ ʥʘ ʤʝʪʘʣʦʪ ʫʨʘʥʠʫʤ, ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ ʧʦʩʪʠʛʥʘʪ 

ʠʩʧʦʨʘʯʘʥʘ ʤʦ˃ʥʦʩʪ ʦʜ 1 kW ʠʣʠ ʧʦʛʦʣʝʤʘ ʢʘʿ ʮʝʣʪʘ ʠ ʥʘʤʝʥʝʪʠ ʟʘ 

ʫʧʦʪʨʝʙʘ ʢʘʿ ʣʘʩʝʨʩʢʦ ʟʙʦʛʘʪʫʚʘˁʝ;  

2. ʉʠʩʪʝʤʠ ʟʘ ʨʘʢʫʚʘˁʝ ʩʦ ʤʝʪʘʣ ʫʨʘʥʠʫʤ ʚʦ ʪʝʯʥʘ ʩʦʩʪʦʿʙʘ ʠʣʠ ʚʦ ʩʦʩʪʦʿʙʘ 
ʥʘ ʧʘʨʝʘ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʨʘʢʫʚʘˁʝ ʩʦ ʨʘʩʪʦʧʝʥ 

ʫʨʘʥʠʫʤ, ʣʝʛʫʨʠ ʥʘ ʨʘʩʪʦʧʝʥ ʫʨʘʥʠʫʤ ʠʣʠ ʧʘʨʝʘ ʦʜ ʤʝʪʘʣ ʫʨʘʥʠʫʤ ʧʨʠ 

ʣʘʩʝʨʩʢʦ ʟʙʦʛʘʪʫʚʘˁʝ, ʢʘʢʦ ʠ ʥʠʚʥʠʪʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ 

ʜʝʣʦʚʠ; 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2A225. 

3. ʉʢʣʦʧʦʚʠ ʟʘ ʩʦʙʠʨʘˁʝ ʧʨʦʠʟʚʦʜʠ ʠ ʦʩʪʘʪʦʮʠ ʟʘ ʤʝʪʘʣ ʫʨʘʥʠʫʤ ʚʦ ʪʝʯʥʘ 
ʠʣʠ ʮʚʨʩʪʘ ʘʛʨʝʛʘʪʥʘ ʩʦʩʪʦʿʙʘ, ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ ʤʘʪʝʨʠʿʘʣʠ 

ʦʪʧʦʨʥʠ ʥʘ ʪʦʧʣʠʥʘʪʘ ʠ ʢʦʨʦʟʠʿʘʪʘ ʦʜ ʤʝʪʘʣʦʪ ʫʨʘʥʠʫʤ ʚʦ ʩʦʩʪʦʿʙʘ ʥʘ 

ʧʘʨʝʘ ʠʣʠ ʪʝʯʥʦʩʪ, ʢʘʢʦ ʰʪʦ ʩʝ ʛʨʘʬʠʪ ʦʙʣʦʞʝʥ ʩʦ ʠʪʨʠʫʤ ʠʣʠ ʪʘʥʪʘʣ; 



4. ʂʫ˃ʠʰʪʘ ʟʘ ʤʦʜʫʣ ʟʘ ʦʜʜʝʣʫʚʘˁʝ (ʮʠʣʠʥʜʨʠʯʥʠ ʠʣʠ ʧʨʘʚʦʘʛʦʣʥʠ ʩʘʜʦʚʠ) 

ʥʘʤʝʥʝʪʠ ʟʘ ʠʟʚʦʨʦʪ ʥʘ ʤʝʪʘʣʝʥ ʫʨʘʥʠʫʤ ʚʦ ʩʦʩʪʦʿʙʘ ʥʘ ʧʘʨʝʘ, 

ʝʣʝʢʪʨʦʥʩʢʠʦʪ ʪʦʧ ʠ ʢʦʣʝʢʪʦʨʠʪʝ ʟʘ ʧʨʦʠʟʚʦʜʦʪ ʠ ʦʩʪʘʪʦʢʦʪ; 

5. Ăʃʘʩʝʨʠñ ʠʣʠ Ăʣʘʩʝʨʩʢʠñ ʩʠʩʪʝʤʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 
ʦʜʜʝʣʫʚʘˁʝ ʥʘ ʠʟʦʪʦʧʠ ʥʘ ʫʨʘʥʠʫʤ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʿʘ ʥʘ ʬʨʝʢʚʝʥʮʠʩʢʠʦʪ 

ʩʧʝʢʪʘʨ ʢʦʠ ʤʦʞʘʪ ʜʘ ʨʘʙʦʪʘʪ ʚʦ ʧʦʜʦʣʛʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜʠ; 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 6A005 ʠ 6A205. 

h. ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʦʮʝʩʠ 

ʥʘ ʦʜʜʝʣʫʚʘˁʝ ʩʦ Ăʣʘʩʝʨñ ʩʦ ʣʘʩʝʨʩʢʘ ʩʝʧʘʨʘʮʠʿʘ ʥʘ ʠʟʦʪʦʧʠ ʦʜ ʤʦʣʝʢʫʣʠ, 

ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʉʫʧʝʨʩʦʥʠʯʥʠ ʝʢʩʧʘʥʟʠʩʢʠ ʤʣʘʟʥʠʮʠ ʟʘ ʣʘʜʝˁʝ ʥʘ ʩʤʝʩʠ ʦʜ UF6 ʠ 

ʥʦʩʝʯʢʠʦʪ ʛʘʩ ʜʦ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 150 K (- 123 ÁC) ʠʣʠ ʧʦʥʠʩʢʘ, ʥʘʧʨʘʚʝʥʠ 

ʦʜ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ; 

2. ʉʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʢʦʣʝʢʪʦʨ ʟʘ ʧʨʦʠʟʚʦʜ ʠʣʠ ʦʩʪʘʪʦʢ ʠʣʠ ʫʨʝʜʠ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣ ʦʜ ʫʨʘʥʠʫʤ ʠʣʠ 

ʤʘʪʝʨʠʿʘʣ ʦʜ ʦʩʪʘʪʦʢ ʦʜ ʫʨʘʥʠʫʤ ʦʪʢʘʢʦ ʩʝ ʠʟʚʨʰʠʣʦ ʦʩʚʝʪʣʫʚʘˁʝ ʩʦ 

ʣʘʩʝʨʩʢʘ ʩʚʝʪʣʠʥʘ, ʥʘʧʨʘʚʝʥʠ ʦʜ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ 

ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ; 

3. ʂʦʤʧʨʝʩʦʨʠ ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ 

ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ ʠ ʟʘʧʪʠʚʢʠ ʟʘ ʥʠʚʥʠʪʝ ʨʦʪʠʨʘʯʢʠ ʦʩʢʠ; 

4. ʆʧʨʝʤʘ ʟʘ ʬʣʫʦʨʠʨʘˁʝ ʥʘ UF5 (ʚʦ ʮʚʨʩʪʘ ʘʛʨʝʛʘʪʥʘ ʩʦʩʪʦʿʙʘ) ʚʦ UF6 (ʚʦ 

ʛʘʩʦʚʠʪʘ ʘʛʨʝʛʘʪʥʘ ʩʦʩʪʦʿʙʘ); 

5. ʇʨʦʮʝʩʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ UF6 ʦʜ ʥʦʩʝʯʢʠʦʪ ʛʘʩ (ʥʘ ʧʨʠʤʝʨ, 

ʘʟʦʪ, ʘʨʛʦʥ ʠʣʠ ʜʨʫʛ ʛʘʩ), ʢʦʠ ʦʧʬʘ˃ʘʘʪ: 

ʘ. ʂʨʠʦʛʝʥʩʢʠ ʨʘʟʤʝʥʫʚʘʯʠ ʥʘ ʪʦʧʣʠʥʘ ʠ ʢʨʠʦʛʝʥʩʢʠ ʩʝʧʘʨʘʪʦʨʠ ʢʦʠ 

ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʘʪ ʨʘʙʦʪʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 153 K (ï 120 ÁC) ʠʣʠ 

ʧʦʤʘʣʠ ; 

b. ʂʨʠʦʛʝʥʩʢʠ ʝʜʠʥʠʮʠ ʟʘ ʣʘʜʝˁʝ ʢʦʠ ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʘʪ ʨʘʙʦʪʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 153 K (ï 120 ÁC) ʠʣʠ ʧʦʤʘʣʠ; 

c. ʉʪʫʜʝʥʠ ʩʪʘʧʠʮʠ ʟʘ UF6 ʢʦʠ ʤʦʞʘʪ ʜʘ ʛʦ ʟʘʨʦʙʘʪ ʠ ʟʘʤʨʟʥʘʪ UF6; 

6. Ăʃʘʩʝʨʠñ ʠʣʠ Ăʣʘʩʝʨʩʢʠñ ʩʠʩʪʝʤʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 

ʦʜʜʝʣʫʚʘˁʝ ʥʘ ʠʟʦʪʦʧʠ ʥʘ ʫʨʘʥʠʫʤ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʿʘ ʥʘ ʬʨʝʢʚʝʥʮʠʩʢʠʦʪ 

ʩʧʝʢʪʘʨ ʢʦʠ ʤʦʞʘʪ ʜʘ ʨʘʙʦʪʘʪ ʚʦ ʧʦʜʦʣʛʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜʠ; 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 6A005 ʠ 6A205. 



i. ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʦʮʝʩ ʥʘ 

ʦʜʜʝʣʫʚʘˁʝ ʩʦ ʧʣʘʟʤʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʄʠʢʨʦʙʨʘʥʦʚʠ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ ʠ ʘʥʪʝʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʟʘʙʨʟʫʚʘˁʝ ʥʘ 

ʿʦʥʠ, ʩʦ ʠʟʣʝʟʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʧʦʛʦʣʝʤʘ ʦʜ 30 GHz ʠ ʧʨʦʩʝʯʥʘ ʠʟʣʝʟʥʘ ʩʠʣʘ 

ʧʦʛʦʣʝʤʘ ʦʜ 50 kW; 

2. ʈʘʜʠʦʬʨʝʢʚʝʥʮʠʩʢʠ ʢʘʣʝʤʠ ʟʘ ʝʢʩʮʠʪʘʮʠʿʘ-ʚʦʟʙʫʜʫʚʘˁʝ ʥʘ ʿʦʥʠ ʟʘ ʬʨʝʢʚʝʥʮʠʠ 

ʥʘʜ 100 kHz ʠ ʩʧʦʩʦʙʥʠ ʟʘ ʨʘʙʦʪʘ ʩʦ ʩʨʝʜʥʘ ʤʦ˃ʥʦʩʪ ʥʘʜ 40 kW; 

3. ʉʠʩʪʝʤʠ ʟʘ ʛʝʥʝʨʠʨʘˁʝ ʥʘ ʧʣʘʟʤʘ ʥʘ ʫʨʘʥʠʫʤ; 

4. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

5. ʉʢʣʦʧʦʚʠ ʟʘ ʩʦʙʠʨʘˁʝ ʧʨʦʠʟʚʦʜʠ ʠ ʦʩʪʘʪʦʮʠ, ʟʘ ʤʝʪʘʣ ʫʨʘʥʠʫʤ ʚʦ ʮʚʨʩʪʘ 
ʘʛʨʝʛʘʪʥʘ ʩʦʩʪʦʿʙʘ, ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ ʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ 

ʪʦʧʣʠʥʘʪʘ ʠ ʢʦʨʦʟʠʿʘʪʘ ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʜ ʧʘʨʝʘʪʘ ʥʘ ʫʨʘʥʠʫʤ, ʢʘʢʦ ʰʪʦ  ʩʝ 

ʛʨʘʬʠʪ ʦʙʣʦʞʝʥ ʩʦ ʠʪʨʠʫʤ ʠʣʠ ʪʘʥʪʘʣ; 

6. ʂʫ˃ʠʰʪʘ ʟʘ ʤʦʜʫʣ ʟʘ ʦʜʜʝʣʫʚʘˁʝ (ʮʠʣʠʥʜʨʠʯʥʠ) ʥʘʤʝʥʝʪʠ ʟʘ ʠʟʚʦʨʦʪ ʥʘ ʧʣʘʟʤʘʪʘ 
ʥʘ ʫʨʘʥʠʫʤ, ʢʘʣʝʤʠ ʟʘ ʨʘʜʠʦʬʨʝʢʚʝʥʮʠʩʢʘ ʘʢʪʠʚʘʮʠʿʘ ʠ ʢʦʣʝʢʪʦʨʠ ʟʘ ʧʨʦʠʟʚʦʜ ʠ 

ʦʩʪʘʪʦʢ, ʥʘʧʨʘʚʝʥʠ ʦʜ ʩʦʦʜʚʝʪʝʥ ʥʝʤʘʛʥʝʪʝʥ ʤʘʪʝʨʠʿʘʣ (ʥʘ ʧʨʠʤʝʨ, ʥʝôʨʺʦʩʫʚʘʯʢʠ 

ʯʝʣʠʢ); 

j. ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʦʮʝʩ ʥʘ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ ʦʜʜʝʣʫʚʘˁʝ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɱʦʥʩʢʠ ʠʟʚʦʨʠ, ʝʜʥʦʢʨʘʪʥʠ ʠʣʠ ʧʦʚʝ˃ʝʢʨʘʪʥʠ, ʰʪʦ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʠʟʚʦʨ ʥʘ ʧʘʨʝʘ, 

ʿʦʥʠʟʘʪʦʨ ʠ ʘʢʮʝʣʝʨʘʪʦʨ ʥʘ ʩʥʦʧ ʥʘʧʨʘʚʝʥʠ ʦʜ ʩʦʦʜʚʝʪʥʠ ʥʝʤʘʛʥʝʪʥʠ ʤʘʪʝʨʠʿʘʣʠ 

(ʥʘ ʧʨʠʤʝʨ, ʛʨʘʬʠʪ, ʥʝôʨʺʦʩʫʚʘʯʢʠ ʯʝʣʠʢ ʠʣʠ ʙʘʢʘʨ) ʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʦʙʝʟʙʝʜʘʪ 

ʚʢʫʧʥʘ ʩʪʨʫʿʘ ʥʘ ʿʦʥʩʢʠ ʩʥʦʧ ʩʦ ʿʘʯʠʥʘ ʦʜ 50 mA ʠʣʠ ʧʦʛʦʣʝʤʘ;  

2. ɱʦʥʩʢʠ ʧʣʦʯʠ ʟʘ ʩʦʙʠʨʘˁʝ ʿʦʥʩʢʠ ʩʥʦʧʦʚʠ ʥʘ ʟʙʦʛʘʪʝʥ ʠʣʠ ʦʩʠʨʦʤʘʰʝʥ ʫʨʘʥʠʫʤ, 

ʢʦʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʜʚʘ ʠʣʠ ʦʜ ʧʦʚʝ˃ʝ ʧʨʦʮʝʧʠ ʠ ˅ʝʙʦʚʠ, ʥʘʧʨʘʚʝʥʠ ʦʜ ʩʦʦʜʚʝʪʥʠ 

ʥʝʤʘʛʥʝʪʥʠ ʤʘʪʝʨʠʿʘʣʠ (ʥʘ ʧʨʠʤʝʨ, ʛʨʘʬʠʪ ʠʣʠ ʥʝôʨʺʦʩʫʚʘʯʢʠ ʯʝʣʠʢ); 

3. ɺʘʢʫʫʤʩʢʠ ʢʫ˃ʠʰʪʘ ʟʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠ ʩʝʧʘʨʘʪʦʨʠ ʥʘ ʫʨʘʥʠʫʤ ʥʘʧʨʘʚʝʥʠ ʦʜ 

ʥʝʤʘʛʥʝʪʥʠ ʤʘʪʝʨʠʿʘʣʠ (ʥʘ ʧʨʠʤʝʨ, ʥʝôʨʺʦʩʫʚʘʯʢʠ ʯʝʣʠʢ) ʠ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ 

ʨʘʙʦʪʘʪ ʧʨʠ ʧʨʠʪʠʩʦʢ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʤʘʣ ʦʜ 0,1 Pa; 

4. ɱʘʜʨʘ ʟʘ ʤʘʛʥʝʪʥʠ ʧʦʣʦʚʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʧʦʛʦʣʝʤ ʦʜ 2 m; 

5. ʀʟʚʦʨʠ ʥʘ ʥʘʧʦʿʫʚʘˁʝ ʩʦ ʚʠʩʦʢ ʥʘʧʦʥ ʟʘ ʿʦʥʩʢʠ ʠʟʚʦʨʠ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ 

ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ:  

 a. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʝʧʨʝʢʠʥʘʪʦ ʨʘʙʦʪʝˁʝ; 

 b. ʀʟʣʝʟʝʥ ʥʘʧʦʥ ʦʜ 20 000 V ʠʣʠ ʧʦʛʦʣʝʤ; 

 c. ʀʟʣʝʟʥʘ ʩʪʨʫʿʘ ʦʜ 1 A ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠʣʠ  



 d. ʈʝʛʫʣʘʮʠʿʘ ʥʘ ʥʘʧʦʥ ʧʦʜʦʙʨʘ ʦʜ 0,01% ʚʦ ʧʝʨʠʦʜ ʦʜ 8 ʯʘʩʘ; 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 3A227. 

6. ʀʟʚʦʨʠ ʟʘ ʥʘʧʦʿʫʚʘˁʝ ʥʘ ʤʘʛʥʝʪ (ʩʦ ʛʦʣʝʤʘ ʤʦ˃ʥʦʩʪ, ʝʜʥʦʥʘʩʦʯʥʘ ʩʪʨʫʿʘ), ʢʦʠ ʛʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʥʝʧʨʝʢʠʥʘʪʦ ʨʘʙʦʪʝˁʝ ʩʦ ʠʟʣʝʟʥʘ ʩʪʨʫʿʘ ʦʜ 500 A ʠʣʠ 

ʧʦʛʦʣʝʤʘ ʠ ʥʘʧʦʥ ʦʜ 100 V ʠʣʠ ʧʦʛʦʣʝʤ; ʠ  

b. ʈʝʛʫʣʘʮʠʿʘ ʥʘ ʩʪʨʫʿʘ ʠʣʠ ʥʘʧʦʥ ʧʦʜʦʙʨʘ ʦʜ 0,01% ʚʦ ʧʝʨʠʦʜ ʦʜ 8 ʯʘʩʘ. 

ʅʘʧʦʤʝʥʘ.:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 3A226. 

0B002 ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʧʦʤʦʰʥʠ ʩʠʩʪʝʤʠ, ʦʧʨʝʤʘ ʠ ʜʝʣʦʚʠ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ, ʟʘ ʧʦʩʪʨʦʿʢʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ-ʩʝʧʘʨʘʮʠʿʘ ʥʘ ʠʟʦʪʦʧʠ ʥʘʚʝʜʝʥʠ ʚʦ 0B001, 

ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6ñ: 

a. ʅʘʧʦʿʥʠ ʘʚʪʦʢʣʘʚʠ, ʧʝʯʢʠ ʠʣʠ ʩʠʩʪʝʤʠ ʰʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʚʥʝʩʫʚʘˁʝ UF6 ʚʦ 

ʧʨʦʮʝʩʦʪ ʥʘ ʟʙʦʛʘʪʫʚʘˁʝ;  

b. ɼʝʩʫʙʣʠʤʘʪʦʨʠ ʠʣʠ ʣʘʜʥʠ ʩʪʘʧʠʮʠ ʰʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ UF6 ʦʜ 

ʧʨʦʮʝʩʦʪ ʥʘ ʟʙʦʛʘʪʫʚʘˁʝ ʟʘ ʩʣʝʜʥʠʦʪ ʧʨʝʥʦʩ ʧʦ ʟʘʛʨʝʚʘˁʝʪʦ; 

c. ʉʪʘʥʠʮʠ ʟʘ ʧʨʝʥʝʩʫʚʘˁʝ ʥʘ ʧʨʦʠʟʚʦʜʠ ʠ ʦʩʪʘʪʦʮʠ ʦʜ UF6 ʚʦ ʢʦʥʪʝʿʥʝʨʠ; 

d. ʉʪʘʥʠʮʠ ʟʘ ʣʠʢʚʝʬʘʢʮʠʿʘ ʠʣʠ ʩʦʣʠʜʠʬʠʢʘʮʠʿʘ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ 

UF6 ʦʜ ʧʨʦʮʝʩʦʪ ʥʘ ʟʙʦʛʘʪʫʚʘˁʝ ʩʦ ʢʦʤʧʨʝʩʠʿʘ, ʨʘʟʣʘʜʫʚʘˁʝ ʠ ʧʨʝʪʚʦʨʘˁʝ ʥʘ UF6 

ʚʦ ʪʝʯʥʘ ʠʣʠ ʚʦ ʮʚʨʩʪʘ ʘʛʨʝʛʘʪʥʘ ʩʦʩʪʦʿʙʘ; 

e. ʎʝʚʢʦʚʦʜʠ ʠʣʠ ʧʦʚʨʟʫʚʘʯʢʠ ʩʠʩʪʝʤʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 

ʨʘʙʦʪʘ ʩʦ UF6 ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʢʘʩʢʘʜʠʪʝ ʟʘ ʛʘʩʥʘ ʜʠʬʫʟʠʿʘ, ʮʝʥʪʨʠʬʫʛʠʨʘˁʝʪʦ ʠʣʠ 

ʘʝʨʦʜʠʥʘʤʠʯʥʠʪʝ ʢʘʩʢʘʜʠ; 

f. ɺʘʢʫʫʤʩʢʠ ʩʠʩʪʝʤʠ ʠ ʧʫʤʧʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

 1.  ɺʘʢʫʫʤʩʢʠ ʧʨʠʢʣʫʯʦʮʠ, ʚʘʢʫʫʤʩʢʠ ʧʦʚʨʟʫʚʘʯʠ ʠʣʠ ʚʘʢʫʫʤʩʢʠ ʧʫʤʧʠ ʩʦ 

ʢʘʧʘʮʠʪʝʪ ʥʘ ʚʰʤʫʢʫʚʘˁʝ ʦʜ 5 m
3
/ʤʠʥʫʪʘ ʠʣʠ ʧʦʛʦʣʝʤ; 

 2. ɺʘʢʫʫʤʩʢʠ ʧʫʤʧʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʘʪʤʦʩʬʝʨʠ ʩʦ UF6, 

ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ Ăʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ 

UF6ñ; ʠʣʠ 

 3.  ɺʘʢʫʫʤʩʢʠ ʩʠʩʪʝʤʠ ʩʦʩʪʘʚʝʥʠ ʦʜ ʚʘʢʫʫʤʩʢʠ ʧʨʠʢʣʫʯʦʮʠ, ʚʘʢʫʫʤʩʢʠ 

ʧʦʚʨʟʫʚʘʯʠ ʠ ʚʘʢʫʫʤʩʢʠ ʧʫʤʧʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʨʘʙʦʪʘ ʚʦ ʘʪʤʦʩʬʝʨʠ ʩʦ UF6; 



g. UF6 ʤʘʩʥʠ ʩʧʝʢʪʨʦʤʝʪʨʠ/ʿʦʥʩʢʠ ʠʟʚʦʨʠ ʩʧʦʩʦʙʥʠ ʟʘ ʢʦʥʪʠʥʫʠʨʘʥʦ ʟʝʤʘˁʝ 

ʧʨʠʤʝʨʦʮʠ ʦʜ ʛʘʩʥʠ ʩʪʨʫʠ ʥʘ UF6 ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʪʦ:  

1. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʤʝʨʝˁʝ ʥʘ ʿʦʥʠ ʩʦ ʝʜʠʥʠʮʘ ʘʪʦʤʩʢʘ ʤʘʩʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ 
ʦʜ 320 ʠ ʨʝʟʦʣʫʮʠʿʘ ʧʦʜʦʙʨʘ ʦʜ 1/320; 

2. ɱʦʥʩʢʠ ʠʟʚʦʨʠ ʥʘʧʨʘʚʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ ʥʠʢʝʣ, ʣʝʛʫʨʠ ʥʘ ʥʠʢʝʣ ʠ ʙʘʢʘʨ ʩʦ 

ʩʦʜʨʞʠʥʘ ʥʘ ʥʠʢʝʣ ʦʜ 60%  ʠʣʠ ʧʦʛʦʣʝʤʘ ʧʦ ʪʝʞʠʥʘ ʪʝʞʠʥʘʪʘ, ʠʣʠ ʣʝʛʫʨʠ ʥʘ 

ʥʠʢʝʣ ʠ ʭʨʦʤ;  

3. ɻʝʥʝʨʠʨʘˁʝ ʥʘ ʿʦʥʠ ʩʦ ʙʦʤʙʘʨʜʠʨʘˁʝ ʩʦ ʝʣʝʢʪʨʦʥʠ; ʠ 

4. ʇʦʩʝʜʫʚʘˁʝ ʢʦʣʝʢʪʦʨʩʢʠ ʩʠʩʪʝʤʠ ʩʦʦʜʚʝʪʥʠ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʠʟʦʪʦʧʠ. 

0B003 ʇʦʩʪʨʦʿʢʘ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ ʫʨʘʥʠʫʤ ʠ ʦʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʦʜʛʦʪʚʝʥʘ ʟʘ 

ʠʩʪʦʪʦ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ ʢʦʥʮʝʥʪʨʘʪʠ ʥʘ ʫʨʘʥʠʫʤʦʚʘ ʨʫʜʘ ʚʦ UO3; 

b. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ UO3 ʚʦ UF6; 

c. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ UO3 ʚʦ UO2; 

d. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ UO2 ʚʦ UF4; 

e. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ UF4 ʚʦ UF6; 

f. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ UF4 ʚʦ ʤʝʪʘʣʝʥ ʫʨʘʥʠʫʤ ; 

g. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ UF6 ʚʦ UO2; 

h. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ UF6 ʚʦ UF4; 

i. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ UO2 ʚʦ UCl4; 

0B004 ʇʦʩʪʨʦʿʢʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʢʦʥʮʝʥʪʨʠʨʘˁʝ ʥʘ ʪʝʰʢʘ ʚʦʜʘ, ʜʝʚʪʝʨʠʫʤ ʠ ʩʦʝʜʠʥʝʥʠʿʘ 

ʥʘ ʜʝʚʪʝʨʠʫʤ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʦʜʛʦʪʚʝʥʘ ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ 

ʠʩʪʦʪʦ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a.  ʇʦʩʪʨʦʿʢʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʝʰʢʘ ʚʦʜʘ, ʜʝʚʪʝʨʠʫʤ ʠʣʠ ʩʦʝʜʠʥʝʥʠʿʘ ʥʘ ʜʝʚʪʝʨʠʫʤ, 

ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʇʦʩʪʨʦʿʢʠ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʚʦʜʘ-ʚʦʜʦʨʦʜ ʩʫʣʬʠʜ; 

2. ʇʦʩʪʨʦʿʢʠ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʘʤʦʥʠʿʘʢ-ʚʦʜʦʨʦʜ; 

b. ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʂʫʣʠ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʚʦʜʘ-ʚʦʜʦʨʦʜʩʫʣʬʠʜ ʩʦ ʜʠʿʘʤʝʪʨʠ ʝʜʥʘʢʚʠ ʠʣʠ ʧʦʛʦʣʝʤʠ ʦʜ 



1,5 m, ʢʦʠ ʤʦʞʘʪ ʜʘ ʨʘʙʦʪʘʪ ʥʘ ʧʨʠʪʠʩʦʢ ʧʦʛʦʣʝʤ ʠʣʠ ʝʜʥʘʢʦʚ ʥʘ 2 MPa; 

2. ɽʜʥʦʩʪʝʧʝʥʠ ʮʝʥʪʨʠʬʫʛʘʣʥʠ ʢʦʤʧʨʝʩʦʨʩʢʠ ʚʝʥʪʠʣʘʪʦʨʠ ʩʦ ʥʠʟʦʢ ʧʨʠʪʠʩʦʢ 
(ʦʜʥʦʩʥʦ, 0,2 MPa) ʠʣʠ ʢʦʤʧʨʝʩʦʨʠ ʟʘ ʮʠʨʢʫʣʘʮʠʿʘ ʥʘ ʚʦʜʦʨʦʜ ʩʫʣʬʠʜ ʚʦ ʛʘʩʥʘ 

ʩʦʩʪʦʿʙʘ (ʦʜʥʦʩʥʦ ʛʘʩ ʢʦʿ ʩʦʜʨʞʠ ʧʦʚʝ˃ʝ ʦʜ 70% H2S) ʩʦ ʧʨʦʧʫʩʪʝʥ ʢʘʧʘʮʠʪʝʪ 

ʧʦʛʦʣʝʤ ʠʣʠ ʝʜʥʘʢʦʚ ʥʘ 56 m
3
/ʩʝʢʫʥʜʘ ʧʨʠ ʨʘʙʦʪʘ ʥʘ ʚʰʤʫʢʫʚʘʯʢʠ ʧʨʠʪʠʩʦʢ 

ʧʦʛʦʣʝʤ ʠʣʠ ʝʜʥʘʢʦʚ ʥʘ 1,8 MPa ʠ ʠʤʘʘʪ ʟʘʧʪʠʚʢʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʨʘʙʦʪʘ ʚʦ 

ʚʣʘʞʥʘ ʘʪʤʦʩʬʝʨʘ ʥʘ H2S; 

3. ʂʫʣʠ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʘʤʦʥʠʿʘʢ-ʚʦʜʦʨʦʜ ʩʦ ʚʠʩʠʥʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 35 m 

ʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 1,5 m ʜʦ 2,5 m, ʢʦʠ ʤʦʞʘʪ ʜʘ ʨʘʙʦʪʘʪ ʥʘ ʧʨʠʪʠʩʦʢ ʧʦʛʦʣʝʤ ʦʜ 

15 MPa; 

4. ɺʥʘʪʨʝʰʥʘ ʦʧʨʝʤʘ ʟʘ ʢʫʣʠ, ʢʦʿʘ ʩʝ ʩʦʩʪʦʠ ʦʜ ʢʘʩʢʘʜʥʠ ʢʦʥʪʘʢʪʦʨʠ ʠ ʢʘʩʢʘʜʥʠ 
ʧʫʤʧʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʧʦʪʦʧʥʠ ʧʫʤʧʠ, ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʝʰʢʘ ʚʦʜʘ, ʢʦʠ 

ʢʦʨʠʩʪʘʪ ʧʨʦʮʝʩ ʥʘ ʨʘʟʤʝʥʘ ʘʤʦʥʠʿʘʢ-ʚʦʜʦʨʦʜ; 

5. ʋʨʝʜʠ ʟʘ ʨʘʟʛʨʘʜʫʚʘˁʝ ʥʘ ʘʤʦʥʠʿʘʢ ʩʦ ʨʘʙʦʪʝʥ ʧʨʠʪʠʩʦʢ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʛʦʣʝʤ 

ʦʜ 3 MPa ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʝʰʢʘ ʚʦʜʘ ʢʦʠ ʢʦʨʠʩʪʘʪ ʧʨʦʮʝʩʠ ʥʘ ʨʘʟʤʝʥʘ ʥʘ 

ʘʤʦʥʠʿʘʢ-ʚʦʜʦʨʦʜ; 

6. ʀʥʬʨʘʮʨʚʝʥʠ ʘʧʩʦʨʧʮʠʩʢʠ ʘʥʘʣʠʟʘʪʦʨʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʚʨʰʘʪ ʢʦʥʪʠʥʫʠʨʘʥʦ 
ʘʥʘʣʠʪʠʯʢʦ ʦʜʨʝʜʫʚʘˁʝ ʥʘ ʩʦʦʜʥʦʩʦʪ ʚʦʜʦʨʦʜ/ʜʝʚʪʝʨʠʫʤ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʜʝʚʪʝʨʠʫʤ ʝʜʥʘʢʚʠ ʠʣʠ ʧʦʛʦʣʝʤʠ ʦʜ 90%; 

7. ʂʘʪʘʣʠʪʠʯʢʠ ʧʣʘʤʝʥʠʮʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ ʛʘʩ ʟʙʦʛʘʪʝʥ ʩʦ ʜʝʚʪʝʨʠʫʤ ʚʦ ʪʝʰʢʘ 
ʚʦʜʘ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʨʦʮʝʩ ʥʘ ʨʘʟʤʝʥʘ ʘʤʦʥʠʿʘʢ-ʚʦʜʦʨʦʜ; 

8. ʎʝʣʦʩʥʠ ʩʠʩʪʝʤʠ ʟʘ ʟʙʦʛʘʪʫʚʘˁʝ ʥʘ ʪʝʰʢʘ ʚʦʜʘ, ʠʣʠ ʥʠʚʥʠ ʢʦʣʦʥʠ, ʟʘ 

ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʦʩʦʙʠʥʠʪʝ ʥʘ ʪʝʰʢʘ ʚʦʜʘ ʜʦ ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ ʦʥʦʿ ʩʪʝʧʝʥ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʜʝʚʪʝʨʠʫʤ ʰʪʦ ʝ ʧʦʪʨʝʙʝʥ ʟʘ ʨʝʘʢʪʦʨʠ; 

9. ʂʦʥʚʝʨʪʦʨʠ ʟʘ ʩʠʥʪʝʟʘ ʥʘ ʘʤʦʥʠʿʘʢ ʠʣʠ ʝʜʠʥʠʮʠ ʟʘ ʩʠʥʪʝʟʘ ʥʘ ʘʤʦʥʠʿʘʢ ʧʦʩʝʙʥʦ 
ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʝʰʢʘ ʚʦʜʘ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ 

ʧʨʦʮʝʩʦʪ ʥʘ ʨʘʟʤʝʥʘ ʥʘ ʘʤʦʥʠʿʘʢ-ʚʦʜʦʨʦʜ. 

0B005 ʇʦʩʪʨʦʿʢʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʠʟʨʘʙʦʪʫʚʘˁʝ ʥʘ ʛʦʨʠʚʥʠ ʝʣʝʤʝʥʪʠ ʟʘ Ăʥʫʢʣʝʘʨʝʥ 

ʨʝʘʢʪʦʨñ ʠ ʩʧʝʮʠʿʘʣʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʦʜʛʦʪʚʝʥʘ ʦʧʨʝʤʘ ʟʘ ʥʝʘ.  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ʆʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʦʜʛʦʪʚʝʥʘ ʟʘ ʠʟʨʘʙʦʪʫʚʘˁʝ ʥʘ ʛʦʨʠʚʥʠ ʝʣʝʤʝʥʪʠ ʟʘ 

Ăʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨñ ʦʧʬʘ˃ʘ ʦʧʨʝʤʘ ʢʦʿʘ: 

1. ʆʙʠʯʥʦ ʜʦʘʺʘ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʠʣʠ ʜʠʨʝʢʪʥʦ ʧʨʝʨʘʙʦʪʫʚʘ ʠʣʠ ʛʦ ʢʦʥʪʨʦʣʠʨʘ 

ʪʝʢʦʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʥʫʢʣʝʘʨʥʠ ʤʘʪʝʨʠʿʘʣʠ;  

2. ʉʝ ʢʦʨʠʩʪʠ ʟʘ ʟʘʧʝʯʘʪʫʚʘˁʝ ʥʘ ʥʫʢʣʝʘʨʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʚʥʘʪʨʝʰʥʘʪʘ ʦʙʣʦʛʘ 

(ʢʦʰʫʣʢʘ); 



3. ʉʝ ʢʦʨʠʩʪʠ ʟʘ ʧʨʦʚʝʨʫʚʘˁʝ ʥʘ ʠʥʪʝʛʨʠʪʝʪʦʪ ʥʘ ʚʥʘʪʨʝʰʥʘʪʘ ʦʙʣʦʛʘ (ʢʦʰʫʣʢʘ) 

ʠʣʠ ʟʘʧʪʠʚʢʘʪʘ; 

4. ʉʝ ʢʦʨʠʩʪʠ ʟʘ ʧʨʦʚʝʨʫʚʘˁʝ ʥʘ ʟʘʚʨʰʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʟʘʧʝʯʘʪʝʥʦʪʦ ʛʦʨʠʚʦ, ʠʣʠ 

5.  ʉʝ ʢʦʨʠʩʪʠ ʟʘ ʩʢʣʦʧʫʚʘˁʝ ʝʣʝʤʝʥʪʠ ʥʘ ʨʝʘʢʪʦʨʦʪ. 

0B006 ʇʦʩʪʨʦʿʢʠ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʫʧʦʪʨʝʙʝʥʠ (ʦʟʨʘʯʝʥʠ) ʛʦʨʠʚʥʠ ʝʣʝʤʝʥʪʠ ʥʘ Ăʥʫʢʣʝʘʨʝʥ 

ʨʝʘʢʪʦʨñ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʦʜʛʦʪʚʝʥʘ ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ.  

ɿʘʙʝʣʝʰʢʘ: 0B006 ʦʧʬʘ˃ʘ: 

a. ʇʦʩʪʨʦʿʢʘ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʦʟʨʘʯʝʥʠ ʛʦʨʠʚʥʠ ʝʣʝʤʝʥʪʠ ʟʘ Ăʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨñ, 

ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʢʦʠ ʦʙʠʯʥʦ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩʦ ʥʠʚ 

ʠ ʜʠʨʝʢʪʥʦ ʛʠ ʢʦʥʪʨʦʣʠʨʘʘʪ ʪʝʢʦʚʠʪʝ ʥʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʦʟʨʘʯʝʥʦʪʦ ʛʦʨʠʚʦ ʠ 

ʛʣʘʚʥʠʪʝ ʥʫʢʣʝʘʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝ ʦʜ ʬʠʩʠʿʘ; 

b. ʄʘʰʠʥʠ ʟʘ ʮʝʧʝˁʝ ʠʣʠ ʩʝʯʢʘˁʝ ʥʘ ʛʦʨʠʚʥʠ ʝʣʝʤʝʥʪʠ, ʦʜʥʦʩʥʦ ʜʘʣʝʯʠʥʩʢʠ 

ʫʧʨʘʚʫʚʘʥʘ ʦʧʨʝʤʘ ʟʘ ʩʝʯʝˁʝ, ʮʝʧʝˁʝ ʠʣʠ ʨʘʟʜʚʦʿʫʚʘˁʝ ʦʟʨʘʯʝʥʠ ʩʢʣʦʧʦʚʠ, ʩʥʦʧʦʚʠ 

ʠʣʠ ʧʨʘʯʢʠ ʦʜ ʛʦʨʠʚʦ ʟʘ Ăʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨñ; 

c. ʈʘʩʪʚʦʨʫʚʘʯʠ, ʙʝʟʙʝʜʥʠ ʨʝʟʝʨʚʦʘʨʠ ʚʦ ʩʤʠʩʣʘ ʥʘ ʢʨʠʪʠʯʥʦʩʪ (ʥʘ ʧʨʠʤʝʨ, 

ʨʝʟʝʨʚʦʘʨʠ ʩʦ ʤʘʣ ʜʠʿʘʤʝʪʘʨ, ʧʨʩʪʝʥʝʩʪʠ ʠʣʠ ʧʣʦʯʝʩʪʠ ʨʝʟʝʨʚʦʘʨʠ), ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʨʘʩʪʚʦʨʘˁʝ ʥʘ ʦʟʨʘʯʝʥʦʪʦ ʛʦʨʠʚʦ ʟʘ Ăʥʫʢʣʝʘʨʝʥ 

ʨʝʘʢʪʦʨñ, ʢʦʠ ʤʦʞʘʪ ʜʘ ʠʟʜʨʞʘʪ ʞʝʰʢʠ, ʚʠʩʦʢʦʢʦʨʦʟʠʚʥʠ ʪʝʯʥʦʩʪʠ ʠ ʢʦʠ 

ʤʦʞʘʪ ʜʘ ʩʝ ʧʦʣʥʘʪ ʠ ʦʜʨʞʫʚʘʘʪ ʦʜ ʜʘʣʝʯʠʥʘ; 

d. ɽʢʩʪʨʘʢʪʦʨʠ ʥʘ ʨʘʩʪʚʦʨʫʚʘʯ, ʢʘʢʦ ʰʪʦ ʩʝ ʩʧʘʢʫʚʘʥʠ ʠʣʠ ʠʤʧʫʣʩʥʠ ʢʦʣʦʥʠ, 

ʤʝʰʘʣʢʠ ʩʦ ʪʘʣʦʞʥʠʮʠ ʠʣʠ ʮʝʥʪʨʠʬʫʛʘʣʥʠ ʢʦʥʪʨʘʢʪʦʨʠ, ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʚʥʠʪʝ 

ʜʝʿʩʪʚʘ ʥʘ ʘʟʦʪʥʘʪʘ ʢʠʩʝʣʠʥʘ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 

ʢʦʨʠʩʪʝˁʝ ʚʦ ʧʦʩʪʨʦʿʢʘ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʠʩʪʨʦʰʝʥ Ăʧʨʠʨʦʜʝʥ ʫʨʘʥʠʫʤñ, 

Ăʦʩʠʨʦʤʘʰʝʥ ʫʨʘʥʠʫʤñ ʠʣʠ Ăʧʦʩʝʙʥʠ ʤʘʪʝʨʠʿʘʣʠ ʥʘ ʬʠʩʠʿʘñ; 

e. ʉʘʜʦʚʠ ʟʘ ʯʫʚʘˁʝ ʠʣʠ ʩʢʣʘʜʠʨʘˁʝ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʙʠʜʘʪ ʧʦʩʝʙʥʦ ʙʝʟʙʝʜʥʠ 

ʚʦ ʩʤʠʩʣʘ ʥʘ ʢʨʠʪʠʯʥʦʩʪ ʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʚʥʠʪʝ ʜʝʿʩʪʚʘ ʥʘ ʘʟʦʪʥʘʪʘ 

ʢʠʩʝʣʠʥʘ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ʉʘʜʦʚʠʪʝ ʟʘ ʯʫʚʘˁʝ ʠ ʩʢʣʘʜʠʨʘˁʝ ʤʦʞʝ ʜʘ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʣʝʜʥʠʪʝ ʦʩʦʙʠʥʠ:  

1. ɮʠʜʦʚʠ ʠʣʠ ʚʥʘʪʨʝʰʥʠ ʩʪʨʫʢʪʫʨʠ ʩʦ ʙʦʨʝʥ ʝʢʚʠʚʘʣʝʥʪ (ʧʨʝʩʤʝʪʘʥʠ ʟʘ ʩʠʪʝ 

ʩʦʩʪʘʚʥʠ ʝʣʝʤʝʥʪʠ ʢʘʢʦ ʰʪʦ ʝ ʧʨʦʧʠʰʘʥʦ ʚʦ ʟʘʙʝʣʝʰʢʘʪʘ ʢʦʥ 0C004) ʦʜ 

ʥʘʿʤʘʣʢʫ ʜʚʘ ʧʨʦʮʝʥʪʘ;  

2. ʄʘʢʩʠʤʘʣʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 175 mm ʟʘ ʮʠʣʠʥʜʨʠʯʥʠ ʩʘʜʦʚʠ; ʠʣʠ 

3. ʄʘʢʩʠʤʘʣʥʘ ʰʠʨʠʥʘ ʦʜ 75 mm ʟʘ ʧʣʦʯʢʘʩʪ ʠʣʠ ʧʨʩʪʝʥʝʩʪ ʩʘʜ. 



f. ʉʠʩʪʝʤʠ ʟʘ ʤʝʨʝˁʝ ʥʝʫʪʨʦʥʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʢʦʨʠʩʪʝˁʝ 

ʩʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʢʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤʠ ʚʦ ʧʦʩʪʨʦʿʢʘ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʦʟʨʘʯʝʥ 

Ăʧʨʠʨʦʜʝʥ ʫʨʘʥʠʫʤñ, Ăʦʩʠʨʦʤʘʰʝʥ ʫʨʘʥʠʫʤñ ʠʣʠ Ăʧʦʩʝʙʥʠ ʬʠʩʠʦʥʠ ʤʘʪʝʨʠʿʘʣʠñ. 

0B007 ʇʦʩʪʨʦʿʢʘ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ ʧʣʫʪʦʥʠʫʤ ʠ ʦʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʦʜʛʦʪʚʝʥʘ 

ʟʘ ʥʝʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʉʠʩʪʝʤʠ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ ʧʣʫʪʦʥʠʫʤ ʥʠʪʨʘʪ ʚʦ ʦʢʩʠʜ; 

b. ʉʠʩʪʝʤʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʤʝʪʘʣ ʧʣʫʪʦʥʠʫʤ. 

 

0C ʄʘʪʝʨʠʿʘʣʠ 

0C001 Ăʇʨʠʨʦʜʝʥ ʫʨʘʥʠʫʤñ ʠʣʠ Ăʦʩʠʨʦʤʘʰʝʥ ʫʨʘʥʠʫʤñ ʠʣʠ ʪʦʨʠʫʤ ʚʦ ʦʙʣʠʢ ʥʘ ʤʝʪʘʣ, ʣʝʛʫʨʘ, 

ʭʝʤʠʩʢʦ ʩʦʝʜʠʥʝʥʠʝ ʠʣʠ ʢʦʥʮʝʥʪʨʘʪ ʠ ʢʦʠ ʙʠʣʦ ʜʨʫʛʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʥʦ ʠʣʠ 

ʧʦʚʝ˃ʝ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ; 

ɿʘʙʝʣʝʰʢʘ: 0C001 ʥʝ ʛʦ ʢʦʥʪʨʦʣʠʨʘ ʩʣʝʜʥʦʚʦ: 

a. ʏʝʪʠʨʠ ʛʨʘʤʘ ʠʣʠ ʧʦʤʘʣʢʫ ʦʜ Ăʧʨʠʨʦʜʝʥ ʫʨʘʥʠʫʤñ ʠʣʠ Ăʦʩʠʨʦʤʘʰʝʥ ʫʨʘʥʠʫʤñ ʢʦʛʘ 

ʠʩʪʠʦʪ ʩʝ ʩʦʜʨʞʠ ʚʦ ʩʝʥʟʦʨʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ;  

b. Ăʆʩʠʨʦʤʘʰʝʥ ʫʨʘʥʠʫʤñ ʧʦʩʝʙʥʦ ʧʨʦʠʟʚʝʜʝʥ ʟʘ ʩʣʝʜʥʠʚʝ ʮʠʚʠʣʥʠ, ʥʝʥʫʢʣʝʘʨʥʠ 

ʧʨʠʤʝʥʠ: 

1. ɿʘʰʪʠʪʥʠ ʧʨʝʛʨʘʜʠ; 

2. ʇʘʢʫʚʘˁʝ; 

3. ɹʘʣʘʩʪ ʩʦ ʤʘʩʘ ʥʝ ʧʦʛʦʣʝʤʘ ʦʜ 100 kg; 

4. ʇʨʦʪʠʚʪʝʛʦʚʠ ʢʦʠ ʠʤʘʘʪ ʤʘʩʘ ʥʝ ʧʦʛʦʣʝʤʘ ʦʜ 100 kg; 

c. ʃʝʛʫʨʠ ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʤʘʣʢʫ ʦʜ 5% ʪʦʨʠʫʤ; 

d.  ʂʝʨʘʤʠʯʢʠ ʧʨʦʠʟʚʦʜʠ ʢʦʠ ʩʦʜʨʞʘʪ ʪʦʨʠʫʤ, ʢʦʠ ʩʝ ʧʨʦʠʟʚʝʜʝʥʠ ʟʘ ʥʝʥʫʢʣʝʘʨʥʠ 

ʥʘʤʝʥʠ. 

0C002 Ăʇʦʩʝʙʥʠ ʬʠʩʠʦʥʠ ʤʘʪʝʨʠʿʘʣʠñ 

ɿʘʙʝʣʝʰʢʘ: 0C002 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʯʝʪʠʨʠ Ăʝʬʝʢʪʠʚʥʠ ʛʨʘʤʘñ ʠʣʠ ʧʦʤʘʣʢʫ ʢʦʛʘ ʩʝ 

ʩʦʜʨʞʘʪ ʚʦ ʩʝʥʟʦʨʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ. 

0C003 ɼʝʚʪʝʨʠʫʤ, ʪʝʰʢʘ ʚʦʜʘ (ʜʝʚʪʝʨʠʫʤ ʦʢʩʠʜ) ʠ ʜʨʫʛʠ ʩʦʝʜʠʥʝʥʠʿʘ ʥʘ ʜʝʚʪʝʨʠʫʤ ʠ ʩʤʝʩʠ ʠ 

ʨʘʩʪʚʦʨʠ ʰʪʦ ʩʦʜʨʞʘʪ ʜʝʚʪʝʨʠʫʤ, ʚʦ ʢʦʠ ʠʟʦʪʦʧʥʠʦʪ ʩʦʦʜʥʦʩ ʥʘ ʜʝʚʪʝʨʠʫʤ ʠ ʚʦʜʦʨʦʜ ʝ 

ʧʦʛʦʣʝʤ ʦʜ 1:5 000. 



0C004 ɻʨʘʬʠʪ ʩʦ ʯʠʩʪʦʪʘ ʧʦʛʦʣʝʤʘ ʦʜ 5 ʜʝʣʘ ʥʘ ʤʠʣʠʦʥ ʩʦ óʙʦʨʝʥ ʝʢʚʠʚʘʣʝʥʪô ʠ ʩʦ ʛʫʩʪʠʥʘ 

ʧʦʛʦʣʝʤʘ ʦʜ 1,50 g/cm
3 
ʥʘʤʝʥʝʪ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ Ăʥʫʢʣʝʘʨʝʥ ʨʝʘʢʪʦʨñ ʚʦ ʢʦʣʠʯʠʥʠ 

ʧʦʛʦʣʝʤʠ ʦʜ 1 kg. 

ʅʘʧʦʤʝʥʘ:   ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1C107. 

ɿʘʙʝʣʝʰʢʘ 1: ɺʦ ʩʤʠʩʣʘ ʥʘ ʢʦʥʪʨʦʣʘʪʘ ʥʘ ʠʟʚʦʟʦʪ, ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʟʝʤʿʘʪʘ-

ʯʣʝʥʢʘ ʢʘʜʝ ʝ ʦʩʥʦʚʘʥ ʠʟʚʦʟʥʠʢʦʪ ʫʪʚʨʜʫʚʘʘʪ ʜʘʣʠ ʠʟʚʦʟʦʪ ʥʘ ʛʨʘʬʠʪʦʪ 

ʩʦ ʛʦʨʝʥʘʚʝʜʝʥʠʪʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʝ ʥʘʤʝʥʝʪ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ Ăʥʫʢʣʝʘʨʝʥ 

ʨʝʘʢʪʦʨñ. 

ɿʘʙʝʣʝʰʢʘ 2: ɺʦ 0C004, óʙʦʨʝʥ ʝʢʚʠʚʘʣʝʥʪô (BE) ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʟʙʠʨ ʥʘ BEZ ʟʘ 

ʧʨʠʤʝʩʠ (ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ BEʿʘʛʣʝʨʦʜ ʙʠʜʝʿ˃ʠ ʿʘʛʣʝʨʦʜʦʪ ʥʝ ʩʝ ʩʤʝʪʘ ʟʘ 

ʧʨʠʤʝʩʘ) ʚʢʣʫʯʫʚʘʿ˃ʠ ʙʦʨ, ʢʘʜʝ:  

BEZ (ppm) = CF × ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʝʣʝʤʝʥʪ Z ʚʦ ppm; 

 

ʢʘʜʝ CF ʝ ʬʘʢʪʦʨ ʥʘ ʢʦʚʝʨʟʠʿʘ= 

 

 

ůZAB 

ůZAB 

 

 

ʘ ůB ʠ ůZ ʩʝ ʝʬʠʢʘʩʥʠʪʝ ʧʨʝʩʝʮʠ ʟʘ ʪʝʨʤʠʯʢʦʪʦ ʟʘʨʦʙʫʚʘˁʝ ʥʘ ʥʝʫʪʨʦʥʠ 

(ʚʦ ʙʘʨʥʠ) ʟʘ ʙʦʨʦʪ ʰʪʦ ʩʝ ʿʘʚʫʚʘ ʚʦ ʧʨʠʨʦʜʘʪʘ ʠ ʝʣʝʤʝʥʪʦʪ Z 

ʩʦʦʜʚʝʪʥʦ; ʘ AB ʠ AZ ʩʝ ʘʪʦʤʩʢʠ ʤʘʩʠ ʥʘ ʙʦʨʦʪ ʰʪʦ ʩʝ ʿʘʚʫʚʘ ʚʦ 

ʧʨʠʨʦʜʘʪʘ ʠ ʝʣʝʤʝʥʪʦʪ Z ʩʦʦʜʚʝʪʥʦ. 

0C005 ʇʦʩʝʙʥʦ ʧʦʜʛʦʪʚʝʥʠ ʩʦʝʜʠʥʝʥʠʿʘ ʠʣʠ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʧʨʘʚ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʨʝʛʨʘʜʠ 

ʟʘ ʛʘʩʥʘ ʜʠʬʫʟʠʿʘ, ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ UF6 (ʥʘ ʧʨʠʤʝʨ, ʥʠʢʝʣ ʠʣʠ 

ʣʝʛʫʨʠ ʢʦʠ ʩʦʜʨʞʘʪ 60 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ ʥʠʢʝʣ, ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ ʠ 

ʮʝʣʦʩʥʦ ʬʣʫʦʨʠʨʘʥʠ ʧʦʣʠʤʝʨʠ ʥʘ ʿʘʛʣʝʨʦʚʦʜʦʨʦʜ), ʩʦ ʯʠʩʪʦʪʘ ʦʜ 99,9 % ʧʦ ʪʝʞʠʥʘ ʠ 

ʧʦʚʝ˃ʝ ʠ ʩʨʝʜʥʘ ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʠ ʧʦʤʘʣʘ ʦʜ 10 Õm, ʤʝʨʝʥʦ ʩʧʦʨʝʜ ʩʪʘʥʜʘʨʜʦʪ B330 

ʥʘ ɸʤʝʨʠʢʘʥʩʢʦʪʦ ʟʜʨʫʞʝʥʠʝ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʠ ʤʘʪʝʨʠʿʘʣʠ (ASTM) ʠ ʚʠʩʦʢ ʩʪʝʧʝʥ ʥʘ 

ʠʟʝʜʥʘʯʝʥʦʩʪ ʥʘ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʯʝʩʪʠʯʢʠʪʝ. 

 

0D ʉʦʬʪʚʝʨ 

0D001 ʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʨʘʟʚʦʿñ, Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ 

ʥʘ ʩʪʦʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʦʚʘʘ ʢʘʪʝʛʦʨʠʿʘ.  

 



0E ʊʝʭʥʦʣʦʛʠʿʘ 

0E001 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɿʘʙʝʣʝʰʢʘʪʘ ʟʘ ʥʫʢʣʝʘʨʥʘ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ Ăʨʘʟʚʦʿñ, 

Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʩʪʦʢʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʦʚʘʘ ʢʘʪʝʛʦʨʠʿʘ.



 

ʂɸʊɽɻʆʈʀɱɸ 1 

ʇʆʉɽɹʅʀ ʄɸʊɽʈʀɱɸʃʀ ʀ ʉʈʆɼʅɸ ʆʇʈɽʄɸ 

1ɸ ʉʠʩʪʝʤʠ, ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ 

1ɸ001 ʉʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʥʘʧʨʘʚʝʥʠ ʦʜ ʬʣʫʦʨʠʨʘʥʠ ʩʦʝʜʠʥʝʥʠʿʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ɿʘʧʪʠʚʢʠ, ʜʠʭʪʫʥʟʠ, ʩʨʝʜʩʪʚʘ ʟʘ ʭʝʨʤʝʪʠʯʢʦ ʟʘʪʚʦʨʘˁʝ ʠʣʠ ʤʝʰʠʥʠ ʟʘ 

ʛʦʨʠʚʦ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ Ăʣʝʪʘʣʘñ ʠʣʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʚʩʝʣʝʥʘʪʘ, 

ʚʦ ʯʠʿʘʰʪʦ ʪʝʞʠʥʘ ʤʘʪʝʨʠʿʘʣʠʪʝ ʥʘʚʝʜʝʥʠ ʚʦ 1C009.b. ʠʣʠ 1C009.c. 

ʫʯʝʩʪʚʫʚʘʘʪ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 50%; 

b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

c. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

1ɸ002 Ăʂʦʤʧʦʟʠʪʥʠñ ʩʪʨʫʢʪʫʨʠ ʠʣʠ ʣʘʤʠʥʘʪʠ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1A202, 9A010 ʠ 9A110. 

a. ʉʝ ʩʦʩʪʦʿʘʪ ʦʜ ʦʨʛʘʥʩʢʘ Ăʤʘʪʨʠʮʘñ ʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

1C010.c., 1C010.d. ʠʣʠ 1C010.e.; ʠʣʠ 

b. ʉʝ ʩʦʩʪʦʿʘʪ ʦʜ ʤʝʪʘʣʥʘ ʠʣʠ ʿʘʛʣʝʨʦʜʥʘ Ăʤʘʪʨʠʮʘñ ʠ ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʦʪʦ: 

1. ɱʘʛʣʝʨʦʜʥʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʢʦʠ ʛʦ ʩʦʜʨʞʘʪ 

ʩʣʝʜʥʦʚʦ: 

a. Ăʉʧʝʮʠʬʠʯʝʥ ʤʦʜʫʣñ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 10,15 Ĭ 10
6
 m; ʠ 

b. Ăʉʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 17,7 Ĭ 10
4
 

m; ʠʣʠ  

2. ʄʘʪʝʨʠʿʘʣʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C010.c. 

ɿʘʙʝʣʝʰʢʘ 1: 1A002 ʥʝ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʢʦʤʧʦʟʠʪʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʠʣʠ 

ʣʘʤʠʥʘʪʠ ʢʦʠ ʩʝ ʥʘʧʨʘʚʝʥʠ ʦʜ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ 

ʤʘʪʝʨʠʿʘʣʠñ ʠʤʧʨʝʛʥʠʨʘʥʠ ʩʦ ʝʧʦʢʩʠʜʥʘ ʩʤʦʣʘ ʟʘ ʧʦʧʨʘʚʢʘ 

ʥʘ ʩʪʨʫʢʪʫʨʠ ʥʘ Ăʮʠʚʠʣʥʦ ʣʝʪʘʣʦñ ʠʣʠ ʣʘʤʠʥʘʪʠ, ʢʦʠ ʛʦ 

ʧʦʩʝʜʫʚʘʘʪ ʩʣʝʜʥʦʚʦ: 

a. ʇʦʚʨʰʠʥʘ ʢʦʿʘ ʥʝ ʥʘʜʤʠʥʫʚʘ 1 m
2
; 

b. ɼʦʣʞʠʥʘ ʢʦʿʘ ʥʝ ʥʘʜʤʠʥʫʚʘ 2,5 m; ʠ 

 c. ʐʠʨʠʥʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 15 mm. 



ɿʘʙʝʣʝʰʢʘ 2: 1A002 ʥʝ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʧʦʣʫʬʘʙʨʠʢʘʪʠʪʝ, ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʩʪʨʦʛʦ ʮʠʚʠʣʥʠ ʧʨʠʤʝʥʠ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

  a. ʉʧʦʨʪʩʢʘ ʦʧʨʝʤʘ; 

b. ɸʚʪʦʤʦʙʠʣʩʢʘ ʠʥʜʫʩʪʨʠʿʘ; 

c. ʀʥʜʫʩʪʨʠʿʘ ʟʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ; 

d. ʇʨʠʤʝʥʠ ʚʦ ʤʝʜʠʮʠʥʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ 3: 1A002.b.1. ʥʝ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʧʦʣʫʬʘʙʨʠʢʘʪʠʪʝ ʢʦʠ ʩʦʜʨʞʘʪ 

ʥʘʿʤʥʦʛʫ ʜʚʝ ʜʠʤʝʥʟʠʠ ʥʘ ʧʨʝʧʣʝʪʝʥʠ ʥʠʰʢʠ ʠ ʩʝ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʠʤʝʥʠʪʝ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʇʝʯʢʠ ʟʘ ʪʦʧʣʠʥʩʢʦ ʪʨʝʪʠʨʘˁʝ ʥʘ ʤʝʪʘʣʠ ʟʘ ʞʘʨʝˁʝ ʥʘ 

ʤʝʪʘʣʠ; 

b. ʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʠʣʠʮʠʫʤʩʢʠ ʢʨʠʩʪʘʣʠ 

(ʰʠʧʢʠ). 

ɿʘʙʝʣʝʰʢʘ 4: 1A002 ʥʝ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʛʦʪʦʚʠʪʝ ʧʨʦʠʟʚʦʜʠ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʢʦʥʢʨʝʪʥʘ ʧʨʠʤʝʥʘ. 

1ɸ003 ʇʨʦʠʟʚʦʜʠ ʦʜ ʥʝ-Ăʨʘʩʪʦʧʣʠʚʠñ ʘʨʦʤʘʪʠʯʥʠ ʧʦʣʠʘʤʠʜʠ ʚʦ ʬʠʣʤ, ʣʠʩʪ, ʣʝʥʪʘ 

ʠʣʠ ʚʨʚʢʘ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ɼʝʙʝʣʠʥʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 0,254 mm; ʠʣʠ 

b. ʆʙʣʦʞʝʥʠ ʠʣʠ ʣʘʤʠʥʠʨʘʥʠ ʩʦ ʿʘʛʣʝʨʦʜ, ʛʨʘʬʠʪ, ʤʝʪʘʣʠ ʠʣʠ ʤʘʛʥʝʪʥʠ 

ʩʫʧʩʪʘʥʮʠʠ. 

ɿʘʙʝʣʝʰʢʘ: 1A003 ʥʝ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʧʨʦʠʟʚʦʜʠʪʝ ʚʦ ʩʣʫʯʘʿ ʢʦʛʘ ʩʝ ʦʙʣʦʞʝʥʠ 

ʠʣʠ ʣʘʤʠʥʠʨʘʥʠ ʩʦ ʙʘʢʘʨ  ʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʧʝʯʘʪʝʥʠ ʝʣʝʢʪʨʦʥʩʢʠ ʧʣʦʯʢʠ.  

ʅʘʧʦʤʝʥʘ: ɿʘ Ăʨʘʩʪʦʧʣʠʚʠñ ʘʨʦʤʘʪʠʯʥʠ ʧʦʣʠʘʤʠʜʠ ʚʦ ʢʦʿʘ ʙʠʣʦ ʬʦʨʤʘ, 

ʚʠʜʝʪʝ 1C008.ʘ.3. 

1ɸ004 ʆʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʟʘʰʪʠʪʘ ʠ ʜʝʪʝʢʮʠʿʘ ʢʦʠ ʥʝ ʩʝ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʚʦʝʥʘ ʥʘʤʝʥʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ, 

2B351 ʠ 2B352. 

ʘ. ʄʘʩʢʠ ʟʘ ʮʝʣʦʪʦ ʣʠʮʝ, ʬʠʣʪʝʨ-ʢʘʥʠʩʪʨʠ ʠ ʦʧʨʝʤʘ ʟʘ ʥʠʚʥʘ 

ʜʝʢʦʥʪʘʤʠʥʘʮʠʿʘ, ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʦʜʙʨʘʥʘ ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʦʚʦ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ: 

 ɿʘʙʝʣʝʰʢʘ: 1A004.a. ʦʧʬʘ˃ʘ ʈʝʩʧʠʨʘʪʦʨʠ ʟʘ ʧʨʦʯʠʩʪʫʚʘˁʝ ʥʘ 

ʚʦʟʜʫʭʦʪ ʩʦ ʥʘʧʦʿʫʚʘˁʝ (PAPR) ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ 



ʠʟʤʝʥʝʪʠ ʟʘ ʦʜʙʨʘʥʘ ʦʜ ʘʛʝʥʩʠʪʝ ʠʣʠ ʤʘʪʝʨʠʿʘʣʠʪʝ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A004.a. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ɿʘ ʧʦʪʨʝʙʠʪʝ ʥʘ 1A004.a.:   

1. ʄʘʩʢʠʪʝ ʟʘ ʮʝʣʦ ʣʠʮʝ ʩʝ ʧʦʟʥʘʪʠ ʠ ʢʘʢʦ ʛʘʩ-ʤʘʩʢʠ.   

2. ʌʠʣʪʝʨ-ʢʘʥʠʩʪʨʠʪʝ ʛʠ ʦʧʬʘ˃ʘʘʪ ʠ ʧʘʪʨʦʥʠ ʟʘ ʬʠʣʪʝʨ.   

3. óɹʠʦʣʦʰʢʠ ʘʛʝʥʩʠô;   

4. ʈʘʜʠʦʘʢʪʠʚʥʠ ʤʘʪʝʨʠʿʘʣʠ Ăʧʨʠʩʧʦʩʦʙʝʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʚʦʿʥʘñ;   

5. ɸʛʝʥʩʠ ʟʘ ʭʝʤʠʩʢʦ ʚʦʿʫʚʘˁʝ (CW); ʠʣʠ   

6. Ăɸʛʝʥʩʠ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʥʝʤʠʨʠñ, ʚʢʣʫʯʫʚʘʿ˃ʠ:  

a. Ŭ-ʙʨʦʤʦʙʝʥʟʝʥʘʮʝʪʦʥʠʪʨʠʣ, (ʙʨʦʤʦʙʝʥʟʠʣ ʮʠʿʘʥʠʜ) (CA) (CAS 

5798-79-8);  

b. [(2-ʭʣʦʨʦʬʝʥʠʣ) ʤʝʪʠʣʝʥ] ʧʨʦʧʘʥʜʠʥʠʪʨʠʣ, (ʦ-

ʭʣʦʨʦʙʝʥʟʠʣʜʝʥʝʤʘʣʦʥʦʥʠʪʨʠʣ) (CA) (CAS 2698-41-1);  

c. 2-ʭʣʦʨʦ-1-ʬʝʥʠʣʝʪʘʥʦʥ, ʬʝʥʠʣʘʮʠʣ ʭʣʦʨʠʜ (ɤ-

ʭʣʦʨʦʘʮʝʪʦʬʝʥʦʥ) (CN) (CAS 532-27-4);  

d. ɼʠʙʝʥʟ-(b,f)-1,4-ʦʢʩʘʟʝʬʠʥ (CA) (CAS 257-07-8);  

e. 10-ʭʣʦʨʦ-5,10-ʜʠʭʠʜʨʦʬʝʥʘʨʩʘʟʠʥ, (ʬʝʥʘʨʩʘʟʠʥ ʭʣʦʨʠʜ), 

(ʘʜʘʤʩʠʪ), (DM) (CAS 578-94-9);  

f. N-ʥʦʥʘʥʦʠʣʤʦʨʬʦʣʠʥ (MPA) (CAS 5299-64-9); 

b. ɿʘʰʪʠʪʥʠ ʦʜʝʣʘ, ʨʘʢʘʚʠʮʠ ʠ ʦʙʫʚʢʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ 

ʦʜʙʨʘʥʘ ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. óɹʠʦʣʦʰʢʠ ʘʛʝʥʩʠô; 

2. ʈʘʜʠʦʘʢʪʠʚʥʠ ʤʘʪʝʨʠʿʘʣʠ Ăʧʨʠʩʧʦʩʦʙʝʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʚʦʿʥʘñ; ʠʣʠ 

3. ɸʛʝʥʩʠ ʟʘ ʭʝʤʠʩʢʦ ʚʦʿʫʚʘˁʝ (CW);  

c. ɼʝʪʝʢʪʦʨʩʢʠ ʩʠʩʪʝʤʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʜʝʪʝʢʮʠʿʘ 

ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʘ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ 

ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ: 

1. óɹʠʦʣʦʰʢʠ ʘʛʝʥʩʠô; 

2. ʈʘʜʠʦʘʢʪʠʚʥʠ ʤʘʪʝʨʠʿʘʣʠ Ăʧʨʠʩʧʦʩʦʙʝʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʚʦʿʥʘñ; ʠʣʠ 

3. ɸʛʝʥʩʠ ʟʘ ʭʝʤʠʩʢʦ ʚʦʿʫʚʘˁʝ (CW). 



d. ɽʣʝʢʪʨʦʥʩʢʘ ʦʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʘʚʪʦʤʘʪʩʢʘ ʜʝʪʝʢʮʠʿʘ ʠʣʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʘ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʦʩʪʘʪʦʮʠ ʦʜ Ăʝʢʩʧʣʦʟʠʚñ ʠ ʢʦʿʘ 

ʢʦʨʠʩʪʠ ʪʝʭʥʠʢʠ ʟʘ óʜʝʪʝʢʮʠʿʘ ʥʘ ʪʨʘʛʠô (ʥʘ ʧʨʠʤʝʨ, ʧʦʚʨʰʠʥʩʢʠ 

ʘʢʫʩʪʠʯʝʥ ʙʨʘʥ, ʩʧʝʢʪʨʦʤʝʪʨʠʿʘ ʥʘ ʧʦʜʚʠʞʥʦʩʪ ʥʘ ʿʦʥʠ, ʜʠʬʝʨʝʥʮʠʿʘʣʥʘ 

ʩʧʝʢʪʨʦʤʝʪʨʠʿʘ ʥʘ ʧʦʜʚʠʞʥʦʩʪ, ʤʘʩʥʘ ʩʧʝʢʪʨʦʤʝʪʨʠʿʘ). 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óɼʝʪʝʢʮʠʿʘ ʥʘ ʪʨʘʛʠô ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʜʝʪʝʢʪʠʨʘ 

ʧʦʤʘʣʢʫ ʦʜ 1 ppm ʧʘʨʝʘ ʠʣʠ 1 mg ʮʚʨʩʪʘ ʠʣʠ ʪʝʯʥʘ ʩʦʩʪʦʿʙʘ.  

ɿʘʙʝʣʝʰʢʘ 1: 1A004.d. ʥʝ ʿʘ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘʪʘ ʢʦʿʘ ʝ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʫʩʣʦʚʠ. 

ɿʘʙʝʣʝʰʢʘ 2: 1A004.d. ʥʝ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʙʝʩʢʦʥʪʘʢʪʥʠʪʝ ʧʦʨʪʘʣʠ ʟʘ 

ʧʨʦʚʝʨʢʘ ʥʘ ʙʝʟʙʝʜʥʦʩʪ ʢʘʿ ʣʠʮʘ. 

 ɿʘʙʝʣʝʰʢʘ:  1A004 ʥʝ ʢʦʥʪʨʦʣʠʨʘ: 

  a. ɼʦʟʠʤʝʪʨʠ ʟʘ ʩʣʝʜʝˁʝ ʥʘ ʦʟʨʘʯʝʥʦʩʪ ʥʘ ʣʠʮʘ; 

 b. ʆʧʨʝʤʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʣʠʯʥʦʪʦ ʟʜʨʘʚʿʝ ʠ ʙʝʟʙʝʜʥʦʩʪ ʧʨʠ 

ʨʘʙʦʪʘ ʦʛʨʘʥʠʯʝʥʘ ʩʦ ʜʠʟʘʿʥʦʪ ʠʣʠ ʬʫʥʢʮʠʿʘʪʘ ʟʘ 

ʟʘʰʪʠʪʘ ʦʜ ʦʧʘʩʥʦʩʪʠ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʧʦʿʘʚʘʪ ʚʦ ʦʜʥʦʩ 

ʥʘ ʙʝʟʙʝʜʥʦʩʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠʣʠ ʮʠʚʠʣʥʠʪʝ 

ʠʥʜʫʩʪʨʠʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ: 

1. ʨʫʜʘʨʩʪʚʦ; 

2. ʚʘʜʝˁʝ ʥʘ ʢʘʤʝʥ; 

3. ʟʝʤʿʦʜʝʣʩʪʚʦ; 

4. ʬʘʨʤʘʮʠʿʘ; 

5. ʤʝʜʠʮʠʥʘ; 

6. ʚʝʪʝʨʠʥʘ; 

7. ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ; 

8. ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ; 

9. ʧʨʝʭʨʘʥʙʝʥʘ ʠʥʜʫʩʪʨʠʿʘ. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. 1A004 ʦʧʬʘ˃ʘ ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʢʦʠ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ, ʫʩʧʝʰʥʦ 
ʠʩʧʠʪʘʥʠ ʟʘ ʫʩʦʛʣʘʩʝʥʦʩʪ ʩʦ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʪʘʥʜʘʨʜʠ ʠʣʠ ʥʘ ʜʨʫʛ ʥʘʯʠʥ 

ʜʦʢʘʞʘʥʠ ʢʘʢʦ ʝʬʠʢʘʩʥʠ, ʟʘ ʜʝʪʝʢʮʠʿʘ ʥʘ ʠʣʠ ʦʜʙʨʘʥʘ ʦʜ ʨʘʜʠʦʘʢʪʠʚʥʠ 

ʤʘʪʝʨʠʿʘʣʠ Ăʧʨʠʩʧʦʩʦʙʝʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʚʦʿʥʘñ, óʙʠʦʣʦʰʢʠ ʘʛʝʥʩʠô, 

ʘʛʝʥʩʠ ʟʘ ʭʝʤʠʩʢʦ ʚʦʿʫʚʘˁʝ, óʩʠʤʫʣʘʥʪʠô ʠʣʠ Ăʘʛʝʥʩʠ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ 

ʥʝʤʠʨʠñ, ʜʫʨʠ ʠ ʘʢʦ ʪʘʢʚʘʪʘ ʦʧʨʝʤʘ ʠʣʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ 



ʚʦ ʮʠʚʠʣʥʠʪʝ ʠʥʜʫʩʪʨʠʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʨʫʜʘʨʩʪʚʦ, ʚʘʜʝˁʝ ʥʘ ʢʘʤʝʥ, 

ʟʝʤʿʦʜʝʣʩʪʚʦ, ʬʘʨʤʘʮʠʿʘ, ʤʝʜʠʮʠʥʘ, ʚʝʪʝʨʠʥʘ, ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ, 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ ʠʣʠ ʧʨʝʭʨʘʥʙʝʥʘ ʠʥʜʫʩʪʨʠʿʘ. 

2. óʉʠʤʫʣʘʥʪô ʝ ʩʫʧʩʪʘʥʮʠʿʘ ʠʣʠ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʩʝ ʢʦʨʠʩʪʠ ʥʘʤʝʩʪʦ 
ʪʦʢʩʠʯʝʥ ʘʛʝʥʩ (ʭʝʤʠʩʢʠ ʠʣʠ ʙʠʦʣʦʰʢʠ) ʟʘ ʦʙʫʢʘ, ʠʩʪʨʘʞʫʚʘˁʝ, 

ʠʩʧʠʪʫʚʘˁʝ ʠʣʠ ʦʮʝʥʫʚʘˁʝ. 

3. ɺʦ ʩʤʠʩʣʘ ʥʘ 1A004, óʙʠʦʣʦʰʢʠ ʘʛʝʥʩʠô ʩʝ ʧʘʪʦʛʝʥʠ ʤʠʢʨʦʙʠ ʠʣʠ 

ʪʦʢʩʠʥʠ, ʠʟʙʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ (ʥʘ ʧʨʠʤʝʨ, ʩʦ ʠʟʤʝʥʫʚʘˁʝ ʥʘ 

ʯʠʩʪʦʪʘʪʘ, ʨʦʢʦʪ ʥʘ ʪʨʘʝˁʝ, ʚʠʨʫʣʝʥʪʥʦʩʪʘ, ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ ʰʠʨʝˁʝ 

ʠʣʠ ʦʪʧʦʨʥʦʩʪʘ ʥʘ UV ʨʘʜʠʿʘʮʠʿʘ) ʟʘ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʯʦʚʝʯʢʠ ʠʣʠ 

ʞʠʚʦʪʠʥʩʢʠ ʞʨʪʚʠ, ʜʘ ʦʰʪʝʪʘʪ ʦʧʨʝʤʘ ʠʣʠ ʟʝʤʿʦʜʝʣʩʢʠ ʢʫʣʪʫʨʠ ʠʣʠ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

1ɸ005 ɹʘʣʠʩʪʠʯʢʠ ʧʘʥʮʠʨʥʠ ʝʣʝʮʠ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ:  

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

a. ʄʝʢʠ ʙʘʣʠʩʪʠʯʢʠ ʧʘʥʮʠʨʥʠ ʝʣʝʮʠ ʢʦʠ ʥʝ ʩʝ ʧʨʦʠʟʚʝʜʝʥʠ ʧʦ ʚʦʝʥʠ 
ʩʪʘʥʜʘʨʜʠ ʠʣʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʣʠ ʧʦ ʥʠʚʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ ʠ ʧʦʩʝʙʥʦ 
ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ;  

b. ʎʚʨʩʪʠ ʧʣʦʯʢʠ ʟʘ ʙʘʣʠʩʪʠʯʢʠ ʧʘʥʮʠʨʥʠ ʝʣʝʮʠ ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʟʘʰʪʠʪʘ 

 ʢʦʿʘ ʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ ʩʪʝʧʝʥʦʪ IIIA (NIJ 0101.06, ʿʫʣʠ 

2008) ʠʣʠ ʦʜ ʥʘʮʠʦʥʘʣʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ. 

ʅʘʧʦʤʝʥʘ: ɿʘ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʙʘʣʠʩʪʠʯʢʠ ʧʘʥʮʠʨʥʠ ʝʣʝʮʠ, ʚʠʜʝʪʝ 1C010. 

ɿʘʙʝʣʝʰʢʘ 1: 1A005 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʙʘʣʠʩʪʠʯʢʠ ʧʘʥʮʠʨʥʠ ʝʣʝʮʠ ʢʦʛʘ ʛʦ 

ʧʨʠʜʨʫʞʫʚʘ ʢʦʨʠʩʥʠʢʦʪ ʟʘ ʥʝʛʦʚʘ ʣʠʯʥʘ ʟʘʰʪʠʪʘ.  

ɿʘʙʝʣʝʰʢʘ 2: 1A005 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʙʘʣʠʩʪʠʯʢʠ ʧʘʥʮʠʨʥʠ ʝʣʝʮʠ ʧʨʦʝʢʪʠʨʘʥ 

ʟʘ ʜʘ ʦʙʝʟʙʝʜʘʪ ʩʘʤʦ ʬʨʦʥʪʘʣʥʘ ʟʘʰʪʠʪʘ ʦʜ 

ʬʨʘʛʤʝʥʪʘʮʠʿʘ ʠ ʫʜʘʨʝʥ ʙʨʘʥ ʦʜ ʥʝʚʦʝʥʠ ʝʢʩʧʣʦʟʠʚʥʠ 

ʥʘʧʨʘʚʠ. 

ɿʘʙʝʣʝʰʢʘ 3: 1A005 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʙʘʣʠʩʪʠʯʢʠ ʧʘʥʮʠʨʥʠ ʝʣʝʮʠ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ ʦʙʝʟʙʝʜʘʪ ʩʘʤʦ ʟʘʰʪʠʪʘ ʦʜ ʥʦʞ, ʰʠʣʝʮ, 

ʠʛʣʘ ʠʣʠ ʫʜʘʨ ʦʜ ʪʘʧ ʧʨʝʜʤʝʪ. 

1ɸ006 ʆʧʨʝʤʘ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ 

ʠʤʧʨʦʚʠʟʠʨʘʥʠ ʝʢʩʧʣʦʟʠʚʥʠ ʥʘʧʨʘʚʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, ʠ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠ ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʟʘ ʥʝʘ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

a. ɼʘʣʝʯʠʥʩʢʠ ʫʧʨʘʚʫʚʘʥʠ ʚʦʟʠʣʘ; 

b. óɺʦʜʥʠ ʪʦʧʦʚʠô (ʜʠʩʨʘʧʪʦʨʠ). 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 



óɺʦʜʥʠ ʪʦʧʦʚʠô (ʜʠʩʨʘʧʪʦʨʠ) ʩʝ ʥʘʧʨʘʚʠ ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʧʦʧʨʝʯʫʚʘˁʝ ʥʘ ʝʢʩʧʣʦʟʠʚʥʘʪʘ ʥʘʧʨʘʚʘ ʩʦ ʠʩʬʨʣʘˁʝ ʥʘ ʪʝʯʝʥ, ʮʚʨʩʪ ʠʣʠ 

ʨʘʩʧʨʩʢʫʚʘʯʢʠ ʧʨʦʝʢʪʠʣ.  

ɿʘʙʝʣʝʰʢʘ: 1A006 ʥʝ ʿʘ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘʪʘ ʢʦʛʘ ʠʩʪʘʪʘ ʛʦ 

ʧʨʠʜʨʫʞʫʚʘ ʦʧʝʨʘʪʦʨʦʪ. 

1ɸ007 ʆʧʨʝʤʘ ʠ ʫʨʝʜʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʠʥʠʮʠʨʘˁʝ ʥʘ ʧʦʣʥʝˁʘ ʠ ʥʘʧʨʘʚʠ 

ʢʦʠ ʩʦʜʨʞʘʪ Ăʝʥʝʨʛʝʪʩʢʠ ʤʘʪʝʨʠʿʘʣʠñ, ʧʨʝʢʫ ʝʣʝʢʪʨʠʯʥʘ ʜʝʪʦʥʘʮʠʿʘ, ʢʘʢʦ 

ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ, 3A229 

ʠ 3A232. 

a. ʂʦʤʧʣʝʪʠ ʟʘ ʧʘʣʝˁʝ ʥʘ ʝʢʩʧʣʦʟʠʚʥʠʦʪ ʜʝʪʦʥʘʪʦʨ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ ʛʠ 

ʘʢʪʠʚʠʨʘʘʪ ʝʢʩʧʣʦʟʠʚʥʠʪʝ ʜʝʪʦʥʘʪʦʨʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A007.b.; 

b. ɽʣʝʢʪʨʠʯʥʠ ʝʢʩʧʣʦʟʠʚʥʠ ʜʝʪʦʥʘʪʦʨʠ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɽʢʩʧʣʦʟʠʚʝʥ ʤʦʩʪ (EB); 

2. ɾʠʮʘ - ʝʢʩʧʣʦʟʠʚʝʥ ʤʦʩʪ (EBW); 

3. ʉʣʘʧʝʨ-ʜʝʪʦʥʘʪʦʨ; 

4. ʀʥʠʮʠʿʘʪʦʨʠ ʩʦ ʝʢʩʧʣʦʟʠʚʥʘ ʬʦʣʠʿʘ (EFI). 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ɿʙʦʨʦʪ ʠʥʠʮʠʿʘʪʦʨ ʠʣʠ ʟʘʧʘʣʢʘ ʧʦʥʝʢʦʛʘʰ ʩʝ ʢʦʨʠʩʪʠ ʥʘʤʝʩʪʦ ʟʙʦʨʦʪ 
ʜʝʪʦʥʘʪʦʨ. 

2. ɺʦ ʩʤʠʩʣʘ ʥʘ 1A007.b., ʦʜʥʦʩʥʠʪʝ ʜʝʪʦʥʘʪʦʨʠ ʢʦʨʠʩʪʘʪ ʤʘʣ ʝʣʝʢʪʨʠʯʝʥ 
ʧʨʦʚʦʜʥʠʢ (ʤʦʩʪ, ʞʠʮʘ-ʤʦʩʪ ʠʣʠ ʬʦʣʠʿʘ) ʢʦʿ ʝʢʩʧʣʦʟʠʚʥʦ ʠʩʧʘʨʫʚʘ ʢʦʛʘ ʥʠʟ 

ʥʝʛʦ ʧʦʤʠʥʫʚʘ ʙʨʟ, ʝʣʝʢʪʨʠʯʝʥ ʠʤʧʫʣʩ ʩʦ ʚʠʩʦʢʘ ʩʪʨʫʿʘ. ʂʘʿ ʚʠʜʦʚʠʪʝ ʢʦʠ 

ʩʝ ʙʝʟ ʩʣʘʧʝʨ-ʜʝʪʦʥʘʪʦʨ, ʝʢʩʧʣʦʟʠʚʥʠʦʪ ʧʨʦʚʦʜʥʠʢ ʟʘʧʦʯʥʫʚʘ ʭʝʤʠʩʢʘ 

ʜʝʪʦʥʘʮʠʿʘ ʚʦ ʢʦʥʪʘʢʪʝʥ ʙʨʠʟʘʥʪʝʥ ʝʢʩʧʣʦʟʠʚʝʥ ʤʘʪʝʨʠʿʘʣ ʢʘʢʦ ʰʪʦ ʝ 

PETN (ʧʝʥʪʘʝʨʠʪʨʠʪʦʣ ʪʝʪʨʘʥʠʪʨʘʪ). ʂʘʿ ʩʣʘʧʝʨ-ʜʝʪʦʥʘʪʦʨʠʪʝ, 

ʝʢʩʧʣʦʟʠʚʥʦʪʦ ʠʩʧʘʨʫʚʘˁʝ ʦʜ ʝʣʝʢʪʨʠʯʥʠʦʪ ʧʨʦʚʦʜʥʠʢ ʛʦ ʧʨʠʜʚʠʞʫʚʘ 

ʣʠʩʪʦʪ ʠʣʠ ʩʣʘʧʝʨʦʪ ʧʨʝʢʫ ʜʘʜʝʥ ʧʨʦʮʝʧ ʠ ʫʜʘʨʦʪ ʥʘ ʩʣʘʧʝʨʦʪ ʚʨʟ 

ʝʢʩʧʣʦʟʠʚʦʪ ʧʨʝʜʠʟʚʠʢʫʚʘ ʭʝʤʠʩʢʘ ʜʝʪʦʥʘʮʠʿʘ. ɺʦ ʥʝʢʦʠ ʜʠʟʘʿʥʠ, ʩʣʘʧʝʨʦʪ 

ʛʦ ʧʨʠʜʚʠʞʫʚʘ ʤʘʛʥʝʪʥʘ ʩʠʣʘ. ʇʦʠʤʦʪ ʜʝʪʦʥʘʪʦʨ ʩʦ ʝʢʩʧʣʦʟʠʚʥʘ ʬʦʣʠʿʘ 

ʤʦʞʝ ʜʘ ʩʝ ʦʜʥʝʩʫʚʘ ʠ ʥʘ EB ʠ ʥʘ ʩʣʘʧʝʨ-ʜʝʪʦʥʘʪʦʨ. 

1ɸ008 ʇʦʣʥʝˁʘ, ʥʘʧʨʘʚʠ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. óʉʧʝʮʠʿʘʣʥʠ ʧʦʣʥʝˁʘô ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʅʝʪʦ ʝʢʩʧʣʦʟʠʚʥʘ ʢʦʣʠʯʠʥʘ (NEQ) ʧʦʛʦʣʝʤʘ ʦʜ 90 g; ʠ 

2. ɼʠʿʘʤʝʪʘʨ ʥʘ ʥʘʜʚʦʨʝʰʥʘʪʘ ʦʙʚʠʚʢʘ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʛʦʣʝʤ ʦʜ 75 mm; 



b. ʃʠʥʝʘʨʥʦ ʦʙʣʠʢʫʚʘʥʠ ʩʧʝʮʠʿʘʣʥʠ ʧʦʣʥʝˁʘ ʩʦ ʢʫʤʫʣʘʪʠʚʝʥ ʝʬʝʢʪ ʟʘ 

ʩʝʯʝˁʝ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ, ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ 

ʜʝʣʦʚʠ ʟʘ ʥʠʚ: 

1. ɽʢʩʧʣʦʟʠʚʥʦ ʧʦʣʥʝˁʝ ʧʦʛʦʣʝʤʦ ʦʜ 40 g/m; ʠ 

2. ʐʠʨʠʥʘ ʦʜ 10 mm ʠʣʠ ʧʦʚʝ˃ʝ; 

c. ʂʘʙʝʣ ʟʘ ʜʝʪʦʥʠʨʘˁʝ (ʙʨʟʦʛʦʨʝʯʢʠ) ʩʦ ʧʦʣʥʝˁʝ ʥʘ ʝʢʩʧʣʦʟʠʚʥʦʪʦ ʿʘʜʨʦ 

ʧʦʛʦʣʝʤʦ ʦʜ 64 g/m; 

d. ʉʧʝʮʠʿʘʣʥʠ ʧʦʣʥʝˁʘ ʩʦ ʢʫʤʫʣʘʪʠʚʝʥ ʝʬʝʢʪ ʟʘ ʩʝʯʝˁʝ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ 

ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A008.b. ʠ ʘʣʘʪʠ ʟʘ ʦʪʮʝʧʫʚʘˁʝ, ʢʦʠ ʠʤʘʘʪ ʥʝʪʦ-

ʝʢʩʧʣʦʟʠʚʥʘ ʢʦʣʠʯʠʥʘ (NEQ) ʧʦʛʦʣʝʤʘ ʦʜ 3,5 kg. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óʉʧʝʮʠʿʘʣʥʠ ʧʦʣʥʝˁʘô ʩʝ ʝʢʩʧʣʦʟʠʚʥʠ ʧʦʣʥʝˁʘ ʢʦʠ ʩʝ ʦʙʣʠʢʫʚʘʥʠ ʟʘ ʜʘ ʩʝ 

ʥʘʩʦʯʠ ʩʠʣʘʪʘ ʥʘ ʝʢʩʧʣʦʟʠʿʘʪʘ.  

1ɸ102 ʇʦʚʪʦʨʥʦ ʟʘʩʠʪʝʥʠ ʧʠʨʦʣʠʟʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʦʜ ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ ʢʦʠ 

ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʚʩʝʣʝʥʩʢʠ ʣʘʥʩʠʨʥʠ ʣʝʪʘʣʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A004 ʠʣʠ ʚʦ 

ʩʦʥʜʘʞʥʠ ʨʘʢʝʪʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A104. 

1ɸ202 ʂʦʤʧʦʟʠʪʥʠ ʩʪʨʫʢʪʫʨʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A002, ʚʦ 

ʦʙʣʠʢ ʥʘ ʮʝʚʢʠ ʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

ʅʘʧʦʤʝʥʘ:  

ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 9A010 ʠ 9A110. 

a. ɺʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʧʦʤʝʺʫ 75 mm ʠ 400 mm; ʠ 

b. ʀʟʨʘʙʦʪʝʥʠ ʦʜ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

1C010.a. ʠʣʠ b. ʠʣʠ 1C210.a. ʠʣʠ ʩʦ ʤʘʪʝʨʠʿʘʣʠ ʦʜ ʿʘʛʣʝʨʦʜ ʧʨʝʪʭʦʜʥʦ 

ʠʤʧʨʝʛʥʠʨʘʥʠ ʩʦ ʢʘʪʘʣʠʟʠʨʘʯʢʘ ʩʤʦʣʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C210.c. 

1ɸ225 ʇʣʘʪʠʥʠʟʠʨʘʥʠ ʢʘʪʘʣʠʟʘʪʦʨʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 

ʧʦʪʪʠʢʥʫʚʘˁʝ ʥʘ ʨʝʘʢʮʠʿʘ ʥʘ ʨʘʟʤʝʥʘ ʥʘ ʠʟʦʪʦʧʠ ʥʘ ʚʦʜʦʨʦʜ ʧʦʤʝʺʫ ʚʦʜʦʨʦʜ 

ʠ ʚʦʜʘ ʟʘ ʜʦʙʠʚʘˁʝ ʥʘ ʪʨʠʪʠʫʤ ʦʜ ʪʝʰʢʘ ʚʦʜʘ ʠʣʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʝʰʢʘ 

ʚʦʜʘ. 

1ɸ226 ʉʧʝʮʠʿʘʣʠʟʠʨʘʥʠ ʧʘʢʫʚʘˁʘ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʠʩʢʦʨʠʩʪʘʪ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ 

ʪʝʰʢʘ ʚʦʜʘ ʦʜ ʦʙʠʯʥʘ ʚʦʜʘ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ:  

a. ʅʘʧʨʘʚʝʥʠ ʩʝ ʦʜ ʤʨʝʞʘ ʦʜ ʬʦʩʬʦʨʥʘ ʙʨʦʥʟʘ ʢʦʿʘ ʝ ʭʝʤʠʩʢʠ ʪʨʝʪʠʨʘʥʘ ʟʘ 

ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʧʦʣʝʩʥʦ ʥʘʚʣʘʞʥʫʚʘˁʝ; ʠ 

b. ʇʨʦʝʢʪʠʨʘʥʠ ʩʝ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʚʘʢʫʫʤʩʢʠ ʜʝʩʪʠʣʘʪʦʨʩʢʠ ʢʫʣʠ. 



1ɸ227 ɿʘʰʪʠʪʥʠ ʧʨʦʟʦʨʮʠ ʦʜ ʟʨʘʯʝˁʝ ʩʦ ʛʦʣʝʤʘ ʛʫʩʪʠʥʘ (ʦʣʦʚʥʦ ʩʪʘʢʣʦ ʠʣʠ ʜʨʫʛʦ), 

ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ, ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʨʘʤʢʠ ʟʘ 

ʠʩʪʠʪʝ: 

a. óʃʘʜʥʘ ʦʙʣʘʩʪô ʧʦʛʦʣʝʤʘ ʦʜ 0,09 m
2
; 

b. ɻʫʩʪʠʥʘ ʧʦʛʦʣʝʤʘ ʦʜ 3 g/cm
3
; ʠ 

c. ɼʝʙʝʣʠʥʘ ʦʜ 100 mm ʠʣʠ ʧʦʛʦʣʝʤʘ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 1A227 ʧʦʠʤʦʪ óʣʘʜʥʘ ʦʙʣʘʩʪô ʝ ʜʝʣʦʪ ʦʜ ʧʨʦʟʦʨʝʮʦʪ ʥʘʤʝʥʝʪ ʟʘ ʛʣʝʜʘˁʝ 

ʢʦʿ ʚʦ ʧʨʘʢʩʘ ʝ ʠʟʣʦʞʝʥ ʥʘ ʥʘʿʥʠʩʢʦʪʦ ʥʠʚʦ ʥʘ ʟʨʘʯʝˁʝ. 

1B ʆʧʨʝʤʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ, ʧʨʦʚʝʨʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ  

1B001 ʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʧʨʦʚʝʨʢʘ ʥʘ Ăʢʦʤʧʦʟʠʪʥʠñ ʩʪʨʫʢʪʫʨʠ ʠʣʠ 

ʣʘʤʠʥʘʪʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A002 ʠʣʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C010, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, ʠ ʧʦʩʝʙʥʦ ʜʠʟʘʿʥʠʨʘʥʠ ʩʦʩʪʘʚʥʠ 

ʜʝʣʦʚʠ ʠ ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʟʘ ʥʠʚ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1B101 ʠ 1B201. 

a. ʄʘʰʠʥʠ ʟʘ ʥʘʤʦʪʫʚʘˁʝ ʥʠʰʢʠ ʥʘ ʢʦʠ ʜʚʠʞʝˁʘʪʘ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ, 

ʚʠʪʢʘˁʝ ʠ ʥʘʤʦʪʫʚʘˁʝ ʥʘ ʚʣʘʢʥʘ ʠʤ ʩʝ ʢʦʦʨʜʠʥʠʨʘʘʪ ʠ ʧʨʦʛʨʘʤʠʨʘʘʪ ʚʦ 

ʪʨʠ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʩʦ óʧʨʠʤʘʨʥʦ ʩʝʨʚʦ-ʧʦʟʠʮʠʦʥʠʨʘˁʝô, ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ Ăʢʦʤʧʦʟʠʪʥʠñ ʩʪʨʫʢʪʫʨʠ ʠʣʠ ʣʘʤʠʥʘʪʠ, 

ʦʜ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ; 

b. óʄʘʰʠʥʠ ʟʘ ʨʝʜʝˁʝ ʣʝʥʪʠô ʢʘʿ ʢʦʠ ʜʚʠʞʝˁʘʪʘ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʠ 

ʨʝʜʝˁʝ ʥʘ ʣʝʥʪʠʪʝ ʩʝ ʢʦʦʨʜʠʥʠʨʘʥʠ ʠ ʧʨʦʛʨʘʤʠʨʘʥʠ ʚʦ ʧʝʪ ʠʣʠ ʧʦʚʝ˃ʝ 

ʦʩʢʠ ʩʦ óʧʨʠʤʘʨʥʦ ʩʝʨʚʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝô, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ Ăʢʦʤʧʦʟʠʪʥʠñ ʩʪʨʫʢʪʫʨʠ ʥʘ ʣʝʪʘʣʘ ʠʣʠ óʨʘʢʝʪʥʠô 

ʩʪʨʫʢʪʫʨʠ; 

ɿʘʙʝʣʝʰʢʘ: ɺʦ 1B001.b.,ôʨʘʢʝʪʥʠô ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʮʝʣʦʩʥʠ ʨʘʢʝʪʥʠ 

ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʥʘ ʙʝʩʧʠʣʦʪʥʠ ʣʝʪʘʣʘ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 1B001.b., óʤʘʰʠʥʠʪʝ ʟʘ ʨʝʜʝˁʝ ʣʝʥʪʠô ʤʦʞʘʪ ʜʘ ʨʝʜʘʪ 

ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ óʪʨʘʢʠ ʦʜ ʚʣʘʢʥʘô ʩʦ ʰʠʨʠʥʘ ʧʦʛʦʣʝʤʘ ʦʜ 25 mm ʠ 

ʧʦʤʘʣʘ ʠʣʠ ʝʜʥʘʢʚʘ ʥʘ 305 mm, ʠ ʚʦ ʪʝʢʦʪ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʨʝʜʝˁʝ ʜʘ 

ʧʨʝʩʝʢʫʚʘʘʪ ʠ ʜʘ ʦʪʧʦʯʥʫʚʘʘʪ ʧʦʝʜʠʥʝʯʥʠ óʪʨʘʢʠ ʦʜ ʚʣʘʢʥʘô ʚʦ ʥʦʚʘ 

ʥʘʩʦʢʘ. 

c. ʇʦʚʝ˃ʝʥʘʩʦʯʥʠ, ʧʦʚʝ˃ʝʜʠʤʝʥʟʠʦʥʘʣʥʠ ʧʨʝʜʠʣʢʠ ʠʣʠ ʤʘʰʠʥʠ ʟʘ 

ʠʩʧʨʝʧʣʝʪʫʚʘˁʝ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʘʜʘʧʪʝʨʠ ʠ ʢʦʤʧʣʝʪʠ ʟʘ ʠʟʤʝʥʫʚʘˁʝ, 



ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʧʨʝʜʝˁʝ, ʠʩʧʨʝʧʣʝʪʫʚʘˁʝ ʠʣʠ 

ʧʣʝʪʝˁʝ ʥʘ ʚʣʘʢʥʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ Ăʢʦʤʧʦʟʠʪʥʠñ ʩʪʨʫʢʪʫʨʠ;  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 1B001.c., ʪʝʭʥʠʢʘʪʘ ʟʘ ʠʩʧʨʝʧʣʝʪʫʚʘˁʝ ʦʧʬʘ˃ʘ ʧʣʝʪʝˁʝ. 

d. ʆʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʧʨʠʩʧʦʩʦʙʝʥʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʚʣʘʢʥʘ ʟʘ ʟʘʿʘʢʥʫʚʘˁʝ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʆʧʨʝʤʘ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ ʧʦʣʠʤʝʨʥʠ ʚʣʘʢʥʘ (ʢʘʢʦ ʰʪʦ ʩʝ 

ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣ, ʨʘʿʦʥ, ʢʘʪʨʘʥ ʠʣʠ ʧʦʣʠʢʘʨʙʦʩʠʣʘʥ) ʚʦ ʿʘʛʣʝʨʦʜʥʠ 

ʚʣʘʢʥʘ ʠʣʠ ʚʣʘʢʥʘ ʦʜ ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʧʦʩʝʙʥʘ ʦʧʨʝʤʘ 

ʟʘ ʟʘʪʝʛʥʫʚʘˁʝ ʥʘ ʚʣʘʢʥʦʪʦ ʟʘ ʚʨʝʤʝ ʥʘ ʟʘʛʨʝʚʘˁʝʪʦ; 

2. ʆʧʨʝʤʘ ʟʘ ʭʝʤʠʩʢʦ ʪʘʣʦʞʝˁʝ ʥʘ ʝʣʝʤʝʥʪʠ ʠʣʠ ʩʦʝʜʠʥʝʥʠʿʘ ʦʜ ʛʘʩʥʘ 
ʬʘʟʘ ʥʘ ʟʘʛʨʝʘʥʠ ʧʦʜʣʦʛʠ ʦʜ ʥʠʰʢʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʚʣʘʢʥʘ ʦʜ 

ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ; 

3. ʆʧʨʝʤʘ ʟʘ ʚʣʘʞʥʦ ʧʨʝʜʝˁʝ ʥʘ ʦʛʥʦʦʪʧʦʨʥʘ ʢʝʨʘʤʠʢʘ (ʢʘʢʦ ʰʪʦ ʝ 
ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ); 

4. ʆʧʨʝʤʘ ʟʘ ʧʨʝʢʫʨʟʦʨʩʢʠ ʚʣʘʢʥʘ ʰʪʦ ʩʦʜʨʞʘʪ ʘʣʫʤʠʥʠʫʤ ʚʦ ʚʣʘʢʥʘ 
ʦʜ ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ, ʧʦ ʧʘʪ ʥʘ ʪʝʨʤʠʯʢʘ ʦʙʨʘʙʦʪʢʘ;  

e. ʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʨʝʧʨʝʛʠ ʥʘʚʝʜʝʥʠ ʚʦ 1C010.e. ʩʦ ʤʝʪʦʜ ʥʘ 

ʪʦʧʣʦ ʪʦʧʝˁʝ; 

f. ʆʧʨʝʤʘ ʟʘ ʥʝʜʝʩʪʨʫʢʪʠʚʥʦ ʠʩʧʠʪʫʚʘˁʝ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ 

Ăʢʦʤʧʦʟʠʪʥʠñ ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʉʠʩʪʝʤʠ ʟʘ ʪʦʤʦʛʨʘʬʠʿʘ ʩʦ ʨʝʥʜʛʝʥʩʢʠ ʟʨʘʮʠ ʟʘ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʘ 
ʧʨʦʚʝʨʢʘ ʥʘ ʜʝʬʝʢʪ;  

2. ʅʫʤʝʨʠʯʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʫʣʪʨʘʩʦʥʠʯʥʠ ʤʘʰʠʥʠ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʦʜ 

ʢʦʠ ʜʚʠʞʝˁʘʪʘ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʥʘ ʧʨʝʜʘʚʘʪʝʣʠʪʝ ʠʣʠ ʧʨʠʝʤʥʠʮʠʪʝ 

ʠʩʪʦʚʨʝʤʝʥʦ ʩʝ ʢʦʦʨʜʠʥʠʨʘʘʪ ʠ ʩʝ ʧʨʦʛʨʘʤʠʨʘʘʪ ʚʦ ʯʝʪʠʨʠ ʠʣʠ 

ʧʦʚʝ˃ʝ ʦʩʢʠ ʟʘ ʜʘ ʛʠ ʩʣʝʜʘʪ ʪʨʦʜʠʤʝʥʟʠʦʥʘʣʥʠʪʝ ʢʦʥʪʫʨʠ ʥʘ 

ʢʦʤʧʦʥʝʥʪʘʪʘ ʢʦʿʘ ʩʝ ʧʨʦʚʝʨʫʚʘ; 

g. óʐʣʝʧ ʤʘʰʠʥʠ ʟʘ ʨʝʜʝˁʝ ʚʣʝʯʠ ʦʜ ʚʣʘʢʥʘô ʢʘʿ ʢʦʠ ʜʚʠʞʝˁʘʪʘ ʟʘ 

ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʠ ʨʝʜʝˁʝ ʥʘ ʪʨʘʢʠʪʝ ʩʝ ʢʦʦʨʜʠʥʠʨʘʥʠ ʠ ʧʨʦʛʨʘʤʠʨʘʥʠ ʚʦ 

ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʩʦ Ăʧʨʠʤʘʨʥʦ ʩʝʨʚʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ, ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ Ăʢʦʤʧʦʟʠʪʥʠñ ʩʪʨʫʢʪʫʨʠ ʥʘ ʣʝʪʘʣʘ ʠʣʠ 

óʨʘʢʝʪʥʠô ʩʪʨʫʢʪʫʨʠ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 1B001.g., óh ʣʝʧ ʤʘʰʠʥʠʪʝ ʟʘ ʨʝʜʝˁʝ ʚʣʝʯʠ ʦʜ ʚʣʘʢʥʘô 

ʤʦʞʘʪ ʜʘ ʨʝʜʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ óʪʨʘʢʠ ʦʜ ʥʠʰʢʠô ʩʦ ʰʠʨʠʥʘ ʧʦʤʘʣʘ 

ʠʣʠ ʝʜʥʘʢʚʘ ʥʘ 25 mm, ʠ ʚʦ ʪʝʢʦʪ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʨʝʜʝˁʝ ʜʘ ʧʨʝʩʝʢʫʚʘʘʪ 

ʠ ʜʘ ʦʪʧʦʯʥʫʚʘʘʪ ʧʦʝʜʠʥʝʯʥʠ óʪʨʘʢʠ ʦʜ ʥʠʰʢʠô ʚʦ ʥʦʚʘ ʥʘʩʦʢʘ. 



 ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ:  

1. ɺʦ ʩʤʠʩʣʘ ʥʘ 1B001, ʢʦʥʪʨʦʣʘʪʘ ʥʘ ʦʩʢʠ ʟʘ óʧʨʠʤʘʨʥʦ ʩʝʨʚʦ 

ʧʦʟʠʮʠʦʥʠʨʘˁʝô, ʚʦʜʝʥʘ ʦʜ ʢʦʤʧʿʫʪʝʨʩʢʘ ʧʨʦʛʨʘʤʘ, ʝ ʧʦʟʠʮʠʿʘʪʘ ʥʘ 

ʢʨʘʿʥʠʦʪ ʝʬʝʢʪʦʨ (ʪ.ʝ. ʛʣʘʚʘʪʘ) ʚʦ ʧʨʦʩʪʦʨʦʪ ʚʦ ʦʜʥʦʩ ʥʘ 

ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ ʩʦ ʧʨʘʚʠʣʥʘ ʦʨʠʝʥʪʘʮʠʿʘ ʠ ʥʘʩʦʢʘ ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ 

ʧʦʩʘʢʫʚʘʥʠʦʪ ʧʨʦʮʝʩ.  

2. ɺʦ ʩʤʠʩʣʘ ʥʘ 1B001., óʪʨʘʢʘ ʦʜ ʥʠʰʢʠô ʝ ʝʜʠʥʩʪʚʝʥʘ ʥʝʧʨʝʢʠʥʘʪʘ ʰʠʨʠʥʘ 

ʥʘ ʣʝʥʪʘ, ʪʨʘʢʘ ʠʣʠ ʚʣʘʢʥʦ ʢʦʝ ʝ ʮʝʣʦʩʥʦ ʠʣʠ ʜʝʣʫʤʥʦ ʠʤʧʨʝʛʥʠʨʘʥʘ ʩʦ 

ʩʤʦʣʘ. 

1B002 ʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʤʝʪʘʣʥʠ ʣʝʛʫʨʠ, ʧʨʘʚ ʦʜ ʤʝʪʘʣʥʘ ʣʝʛʫʨʘ ʠʣʠ 

ʣʝʛʠʨʘʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ ʠʟʙʝʛʥʘʪ ʢʦʥʪʘʤʠʥʘʮʠʿʘ ʠ 

ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʝʜʝʥ ʦʜ ʧʨʦʮʝʩʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

1C002.c.2. 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1B102. 

1B003 ɸʣʘʪʠ, ʤʘʪʨʠʮʠ, ʢʘʣʘʧʠ ʠʣʠ ʚʛʨʘʜʝʥʠ ʝʣʝʤʝʥʪʠ, ʟʘ Ăʩʫʧʝʨʧʣʘʩʪʠʯʥʦ 

ʦʙʣʠʢʫʚʘˁʝñ ʠʣʠ Ăʜʠʬʫʟʠʩʢʦ ʚʨʟʫʚʘˁʝñ ʪʠʪʘʥʠʫʤ, ʘʣʫʤʠʥʠʫʤ ʠʣʠ ʥʠʚʥʠ 

ʣʝʛʫʨʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʦʝ ʙʠʣʦ ʜʦ ʩʣʝʜʥʦʚʦ: 

a. ʉʪʨʫʢʪʫʨʠ ʥʘ ʣʝʪʘʣʘ ʠʣʠ ʚʩʝʣʝʥʩʢʠ ʢʦʥʩʪʨʫʢʮʠʠ; 

b. ʄʦʪʦʨʠ ʟʘ Ăʣʝʪʘʣʘñ ʠʣʠ ʚʩʝʣʝʥʩʢʠ ʢʦʥʩʪʨʫʢʮʠʠ; ʠʣʠ   

c. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʩʪʨʫʢʪʫʨʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

1B003.a. ʠʣʠ ʟʘ ʤʦʪʦʨʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1B003.b. 

1B101 ʆʧʨʝʤʘ, ʨʘʟʣʠʯʥʘ ʦʜ ʦʥʘʘ ʦʧʨʝʜʝʣʝʥa ʚʦ 1B001, ʟʘ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ 

ʩʪʨʫʢʪʫʨʥʠ ʢʦʤʧʦʟʠʪʠ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ; ʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ 

ʜʝʣʦʚʠ ʠ ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʟʘ ʥʝʘ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1B201. 

ɿʘʙʝʣʝʰʢʘ: ʉʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠ ʜʦʜʘʪʦʮʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1B101 ʚʢʣʫʯʫʚʘʘʪ 

ʢʘʣʘʧʠ, ʚʨʝʪʝʥʘ, ʤʘʪʨʠʮʠ, ʚʛʨʘʜʝʥʠ ʝʣʝʤʝʥʪʠ ʠ ʤʘʰʠʥʩʢʠ 

ʘʣʘʪʠ ʟʘ ʧʨʝʩʫʚʘˁʝ, ʚʫʣʢʘʥʠʟʠʨʘˁʝ, ʣʝʝˁʝ, ʩʠʥʪʝʨʫʚʘˁʝ ʠʣʠ 

ʚʨʟʫʚʘˁʝ ʢʦʤʧʦʟʠʪʥʠ ʩʪʨʫʢʪʫʨʠ, ʣʘʤʠʥʘʪʠ ʠ ʧʨʦʠʟʚʦʜʠ ʦʜ 

ʥʠʚ.  

a. ʄʘʰʠʥʠ ʟʘ ʥʘʤʦʪʫʚʘˁʝ ʥʠʰʢʠ ʠʣʠ ʤʘʰʠʥʠ ʟʘ ʧʦʩʪʘʚʫʚʘˁʝ ʚʣʘʢʥʘ, ʢʘʿ 

ʢʦʠ ʜʚʠʞʝˁʘʪʘ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ, ʚʠʪʢʘˁʝ ʠ ʥʘʤʦʪʫʚʘˁʝ ʥʘ ʚʣʘʢʥʘʪʘ 

ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʢʦʦʨʜʠʥʠʨʘʥʠ ʠ ʧʨʦʛʨʘʤʠʨʘʥʠ ʚʦ ʪʨʠ ʠʣʠ ʚʦ ʧʦʚʝ˃ʝ ʦʩʢʠ, 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʦʤʧʦʟʠʪʥʠ ʩʪʨʫʢʪʫʨʠ ʠʣʠ ʣʘʤʠʥʘʪʠ ʦʜ 

ʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʢʦʥʪʨʦʣʥʠ ʩʠʩʪʝʤʠ ʟʘ 

ʢʦʦʨʜʠʥʘʮʠʿʘ ʠ ʧʨʦʛʨʘʤʠʨʘˁʝ; 



b. ʄʘʰʠʥʠ ʟʘ ʨʝʜʝˁʝ ʣʝʥʪʠ ʢʘʿ ʢʦʠ ʜʚʠʞʝˁʘʪʘ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʠ ʨʝʜʝˁʝ 

ʥʘ ʣʝʥʪʠʪʝ ʠ ʣʠʩʪʦʚʠʪʝ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʢʦʦʨʜʠʥʠʨʘʥʠ ʠ ʧʨʦʛʨʘʤʠʨʘʥʠ ʚʦ 

ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ, ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʦʤʧʦʟʠʪʥʠ 

ʩʪʨʫʢʪʫʨʠ ʥʘ ʣʝʪʘʣʘ ʠ Ăʨʘʢʝʪʥʠñ ʩʪʨʫʢʪʫʨʠ; 

c. ʆʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ 

ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʆʧʨʝʤʘ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʥʘ ʧʦʣʠʤʝʨʥʠ ʚʣʘʢʥʘ (ʢʘʢʦ ʰʪʦ ʩʝ 

ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣ, ʨʘʿʦʥ ʠʣʠ ʧʦʣʠʢʘʨʙʦʩʠʣʘʥ), ʚʢʣʫʯʫʚʘʿ˃ʠ ʧʦʩʝʙʥʘ 

ʦʧʨʝʤʘ ʟʘ ʟʘʪʝʛʥʫʚʘˁʝ ʥʘ ʚʣʘʢʥʘʪʘ ʟʘ ʚʨʝʤʝ ʥʘ ʟʘʛʨʝʚʘˁʝʪʦ; 

2. ʆʧʨʝʤʘ ʟʘ ʪʘʣʦʞʝˁʝ ʝʣʝʤʝʥʪʠ ʠʣʠ ʩʦʝʜʠʥʝʥʠʿʘ ʦʜ ʛʘʩʥʘ ʬʘʟʘ ʥʘ 

ʟʘʛʨʝʘʥʠ ʧʦʜʣʦʛʠ ʦʜ ʥʠʰʢʠ; 

3. ʆʧʨʝʤʘ ʟʘ ʚʣʘʞʥʦ ʧʨʝʜʝˁʝ ʥʘ ʦʛʥʦʦʪʧʦʨʥʘ ʢʝʨʘʤʠʢʘ (ʢʘʢʦ ʰʪʦ ʝ 
ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ); 

d. ʆʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ ʧʦʩʝʙʝʥ ʪʨʝʪʤʘʥ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ 

ʚʣʘʢʥʦʪʦ ʠʣʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʨʝʧʨʝʛʠ ʠ ʧʨʝʪʬʦʨʤʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

ʚʥʝʩ 9C110. 

ɿʘʙʝʣʝʰʢʘ: 1B101.d. ʦʧʬʘ˃ʘ ʚʘʣʿʘʮʠ, ʟʘʪʝʛʥʫʚʘʯʠ, ʦʧʨʝʤʘ ʟʘ 

ʥʘʥʝʩʫʚʘˁʝ ʦʙʣʦʛʠ, ʦʧʨʝʤʘ ʟʘ ʩʝʯʝˁʝ ʠ ʤʘʪʨʠʮʠ ʟʘ 

ʨʝʞʝˁʝ. 

1B102 Ăʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʤʝʪʘʣʝʥ ʧʨʘʚ, ʨʘʟʣʠʯʥʘ ʦʜ ʦʥʘʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 

1B002 ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1B115.b. 

ʘ. Ăʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʤʝʪʘʣʝʥ ʧʨʘʚ ʢʦʿ ʩʝ ʫʧʦʪʨʝʙʫʚʘ ʟʘ 

Ăʧʨʦʠʟʚʦʜʩʪʚʦñ, ʚʦ ʢʦʥʪʨʦʣʠʨʘʥʘ ʩʨʝʜʠʥʘ, ʥʘ ʩʬʝʨʠʯʥʠ, ʩʬʝʨʦʠʜʥʠ ʠʣʠ 

ʘʪʦʤʠʟʠʨʘʥʠ ʤʘʪʝʨʠʿʘʣʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C011.a., 1C011.b., 1C111.a.1., 

1C111.a.2. ʠʣʠ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ. 

b. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ Ăʦʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦñ 

ʦʧʨʝʜʝʣʝʥʘ ʚʦ 1B002 ʠʣʠ ʚʦ 1B102.ʘ. 

ɿʘʙʝʣʝʰʢʘ:  1B102 ʦʧʬʘ˃ʘ: 

 a. ɻʝʥʝʨʘʪʦʨʠ ʥʘ ʧʣʘʟʤʘ (ʚʠʩʦʢʦʬʨʝʢʚʝʥʪʝʥ ʝʣʝʢʪʨʦʣʘʯʝʥ ʤʣʘʟ) 

ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʜʦʙʠʚʘˁʝ ʥʘ ʨʘʩʧʨʩʢʘʥ ʠʣʠ 

ʩʬʝʨʠʯʝʥ ʤʝʪʘʣʝʥ ʧʨʘʚ ʩʦ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ ʧʨʦʮʝʩʦʪ ʚʦ 

ʩʨʝʜʠʥʘ ʥʘ ʘʨʛʦʥ-ʚʦʜʘ; 

b. ʆʧʨʝʤʘ ʟʘ ʝʣʝʢʪʨʠʯʥʦ ʧʨʘʟʥʝˁʝ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʠ 

ʟʘ ʜʦʙʠʚʘˁʝ ʥʘ ʨʘʩʧʨʩʢʘʥ ʠʣʠ ʩʬʝʨʠʯʝʥ ʤʝʪʘʣʝʥ ʧʨʘʚ ʩʦ 

ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ ʧʨʦʮʝʩ ʚʦ ʩʨʝʜʠʥʘ ʥʘ ʘʨʛʦʥ-ʚʦʜʘ; 



c. ʆʧʨʝʤʘ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ 

ʩʬʝʨʠʯʥʠ ʘʣʫʤʠʥʠʫʤʩʢʠ ʧʨʘʚʦʚʠ ʩʦ ʧʨʝʪʚʦʨʘˁʝ ʨʘʩʪʦʧ ʚʦ 

ʧʨʘʚ ʚʦ ʠʥʝʨʪʝʥ ʤʝʜʠʫʤ (ʥʘ ʧʨʠʤʝʨ, ʘʟʦʪ).  

1B115 ʆʧʨʝʤʘ, ʨʘʟʣʠʯʥʘ ʦʜ ʦʥʘʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 1B002 ʠʣʠ 1B102, ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘ ʧʦʛʦʥʩʢʦ ʛʦʨʠʚʦ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʥʘ ʧʦʛʦʥʩʢʦ ʛʦʨʠʚʦ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, 

ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ: 

a. Ăʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦñ ʟʘ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ, ʨʘʢʫʚʘˁʝ ʠʣʠ ʠʩʧʠʪʫʚʘˁʝ 

ʥʘ ʢʚʘʣʠʪʘʪʠʚʝʥ ʧʨʠʝʤ ʥʘ ʪʝʯʥʠ ʧʦʛʦʥʩʢʠ ʛʦʨʠʚʘ ʠʣʠ ʩʦʩʪʦʿʢʠ ʥʘ ʪʝʯʥʠ 

ʧʦʛʦʥʩʢʠ ʛʦʨʠʚʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C011.a., 1C011.b., 1C111 ʠʣʠ ʚʦ 

ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ; 

b. Ăʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦñ ʟʘ ñʧʨʦʠʟʚʦʜʩʪʚʦñ, ʨʘʢʫʚʘˁʝ, ʤʝʰʘˁʝ, 

ʚʫʣʢʘʥʠʟʠʨʘˁʝ, ʣʝʝˁʝ, ʧʨʝʩʫʚʘˁʝ, ʤʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ, ʠʩʪʠʩʥʫʚʘˁʝ 

ʠʣʠ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʘʪʠʚʝʥ ʧʨʠʝʤ ʥʘ ʪʝʯʥʠ ʧʦʛʦʥʩʢʠ ʛʦʨʠʚʘ ʠʣʠ 

ʩʦʩʪʦʿʢʠ ʥʘ ʪʝʯʥʠ ʧʦʛʦʥʩʢʠ ʛʦʨʠʚʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C011.a., 1C011.b., 

1C111 ʠʣʠ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ; 

ɿʘʙʝʣʝʰʢʘ: 1B115.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʰʘʨʞʥʠ ʤʝʰʘʣʢʠ, ʢʦʥʪʠʥʫʠʨʘʥʠ 

ʤʝʰʘʣʢʠ ʠʣʠ ʧʫʣʚʝʨʠʟʘʪʦʨʠ. ɿʘ ʢʦʥʪʨʦʣʘ ʥʘ ʰʘʨʞʥʠ 

ʤʝʰʘʣʢʠ, ʢʦʥʪʠʥʫʠʨʘʥʠ ʤʝʰʘʣʢʠ ʠʣʠ ʧʫʣʚʝʨʠʟʘʪʦʨʠ 

ʚʠʜʝʪʝ 1B117, 1B118 ʠ 1B119. 

ɿʘʙʝʣʝʰʢʘ 1: ɿʘ ʦʧʨʝʤʘ ʢʦʿʘ ʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʚʦʝʥʠ ʩʪʦʢʠ, ʚʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ. 

ɿʘʙʝʣʝʰʢʘ 2: 1B115 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʟʘ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ, ʨʘʢʫʚʘˁʝ 

ʠ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʘʪʠʚʝʥ ʧʨʠʝʤ ʥʘ ʙʦʨ ʢʘʨʙʠʜ. 

1B116 ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʤʣʘʟʥʠʮʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʤʘʪʝʨʠʿʘʣʠ ʜʦʙʠʝʥʠ ʩʦ 

ʧʠʨʦʣʠʟʘ ʠ ʦʙʣʠʢʫʚʘʥʠ ʥʘ ʢʘʣʘʧ, ʚʨʝʪʝʥʦ ʠʣʠ ʜʨʫʛʘ ʧʦʜʣʦʛʘ ʦʜ ʧʨʝʢʫʨʟʦʨʩʢʠ 

ʛʘʩʦʚʠ ʰʪʦ ʩʝ ʨʘʟʣʦʞʫʚʘʘʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 1 573 K (1 300 ÁC) ʜʦ 3 173 K 

(2 900 ÁC) ʧʨʠ ʧʨʠʪʠʩʦʮʠ ʦʜ 130 Pa ʜʦ 20 kPa. 

1B117 ʐʘʨʞʥʠ ʤʝʰʘʣʢʠ ʟʘ ʤʝʰʘˁʝ ʧʦʜ ʚʘʢʫʫʤ ʚʦ ʦʧʩʝʛ ʦʜ ʥʫʣʘ ʜʦ 13,326 kPa ʠ ʩʦ 

ʤʦʞʥʦʩʪ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʘʪʘ ʢʦʤʦʨʘ ʟʘ ʤʝʰʘˁʝ ʠ ʰʪʦ ʛʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ 

ʥʠʚ:  

a. ɺʢʫʧʝʥ ʢʘʧʘʮʠʪʝʪ ʥʘ ʚʦʣʫʤʝʥ ʦʜ 110 ʣʠʪʨʠ ʠʣʠ ʧʦʛʦʣʝʤ; ʠ 

b. ʅʘʿʤʘʣʢʫ ʝʜʥʘ óʦʩʢʘ ʟʘ ʤʝʰʘˁʝ/ʛʤʝʯʝˁʝô ʤʦʥʪʠʨʘʥʘ ʥʘʩʪʨʘʥʘ ʦʜ 

ʮʝʥʪʘʨʦʪ. 

ɿʘʙʝʣʝʰʢʘ:  ɺʦ 1B117.b. ʧʦʠʤʦʪ óʦʩʢʘ ʟʘ ʤʝʰʘˁʝ/ʛʤʝʯʝˁʝô ʥʝ ʩʝ ʦʜʥʝʩʫʚʘ 

ʥʘ ʜʝʘʛʣʦʤʝʨʘʪʦʨʠ ʠʣʠ ʚʨʝʪʝʥʘ ʩʦ ʥʦʞʝʚʠ. 

1B118 ʂʦʥʪʠʥʫʠʨʘʥʠ ʤʝʰʘʣʢʠ ʟʘ ʤʝʰʘˁʝ ʧʦʜ ʚʘʢʫʫʤ ʚʦ ʦʧʩʝʛ ʦʜ ʥʫʣʘ ʜʦ 13,326 

kPa ʠ ʩʦ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʢʦʤʦʨʘʪʘ ʟʘ ʤʝʰʘˁʝ ʠ 



ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ 

ʜʝʣʦʚʠ ʟʘ ʥʠʚ:  

a. ɼʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʟʘ ʤʝʰʘˁʝ/ʛʤʝʯʝˁʝ; ʠʣʠ 

b. ɽʜʥʘ ʨʦʪʠʨʘʯʢʘ ʦʩʢʘ ʰʪʦ ʦʩʮʠʣʠʨʘ, ʩʦ ʟʘʧʮʠ/ʠʛʣʠ ʟʘ ʛʤʝʯʝˁʝ ʥʘ ʦʩʢʘʪʘ, 

ʢʘʢʦ ʠ ʚʦ ʢʫ˃ʠʰʪʝʪʦ ʥʘ ʢʦʤʦʨʘʪʘ ʟʘ ʤʝʰʘˁʝ.  

1B119 ʇʫʣʚʝʨʠʟʘʪʦʨʠ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʜʨʦʙʝˁʝ ʠʣʠ ʤʝʣʝˁʝ ʥʘ ʩʫʧʩʪʘʥʮʠʠ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C011.a., 1C011.b., 1C111 ʠʣʠ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʠ 

ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ. 

1B201 ʄʘʰʠʥʠ ʟʘ ʥʘʤʦʪʫʚʘˁʝ ʥʠʰʢʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1B001 ʠʣʠ 

ʚʦ 1B101 ʠ ʩʦʦʜʚʝʪʥʘʪʘ ʦʧʨʝʤʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʄʘʰʠʥʠ ʟʘ ʥʘʤʦʪʫʚʘˁʝ ʥʠʰʢʠ ʰʪʦ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʀʤʘʘʪ ʜʚʠʞʝˁʘ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ, ʚʠʪʢʘˁʝ ʠ ʥʘʤʦʪʫʚʘˁʝ ʥʘ 

ʚʣʘʢʥʘʪʘ, ʢʦʦʨʜʠʥʠʨʘʥʠ ʠ ʧʨʦʛʨʘʤʠʨʘʥʠ ʥʘ ʜʚʝ ʠʣʠ ʥʘ ʧʦʚʝ˃ʝ ʦʩʢʠ; 

2. ʇʦʩʝʙʥʦ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʦʤʧʦʟʠʪʥʠ ʩʪʨʫʢʪʫʨʠ 
ʠʣʠ ʣʘʤʠʥʘʪʠ ʦʜ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ; ʠ 

3. ʄʦʞʘʪ ʜʘ ʥʘʤʦʪʘʘʪ ʮʠʣʠʥʜʨʠʯʥʠ ʨʦʪʦʨʠ ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 

75 ʜʦ 650 mm ʠ ʜʦʣʞʠʥʘ ʦʜ 300 mm ʠʣʠ ʧʦʚʝ˃ʝ; 

b. ʂʦʥʪʨʦʣʠ ʟʘ ʢʦʦʨʜʠʥʠʨʘˁʝ ʠ ʧʨʦʛʨʘʤʠʨʘˁʝ ʥʘ ʤʘʰʠʥʠʪʝ ʟʘ ʥʘʤʦʪʫʚʘˁʝ 

ʥʠʰʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1B201.a.; 

c. ʇʨʝʮʠʟʥʠ ʚʨʝʪʝʥʘ ʟʘ ʤʘʰʠʥʠʪʝ ʟʘ ʥʘʤʦʪʫʚʘˁʝ ʥʠʰʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

1B201.a. 

1B225 ɽʣʝʢʪʨʦʣʠʪʥʠ ˃ʝʣʠʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʬʣʫʦʨ ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘ ʠʟʣʝʟʥʘ 

ʚʨʝʜʥʦʩʪ ʧʦʛʦʣʝʤ ʦʜ 250 g ʬʣʫʦʨ ʥʘ ʯʘʩ. 

1B226 ɽʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠ ʩʝʧʘʨʘʪʦʨʠ ʥʘ ʠʟʦʪʦʧʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ, ʠʣʠ ʦʧʨʝʤʝʥʠ ʩʦ, 

ʝʜʥʦʢʨʘʪʥʠ ʠʣʠ ʧʦʚʝ˃ʝʢʨʘʪʥʠ ʠʟʚʦʨʠ ʥʘ ʿʦʥʠ ʢʦʠ ʤʦʞʝ ʜʘ ʦʙʝʟʙʝʜʘʪ ʚʢʫʧʥʘ 

ʩʪʨʫʿʘ ʦʜ ʿʦʥʩʢʠ ʤʣʘʟ ʦʜ 50 mA ʠʣʠ ʧʦʛʦʣʝʤʘ. 

ɿʘʙʝʣʝʰʢʘ: 1B226 ʦʧʬʘ˃ʘ ʩʝʧʘʨʘʪʦʨʠ: 

 a. ʂʦʠ ʤʦʞʝ ʜʘ ʟʙʦʛʘʪʫʚʘʘʪ ʩʪʘʙʠʣʥʠ ʠʟʦʪʦʧʠ; 

 b. ʉʦ ʿʦʥʩʢʠ ʠʟʚʦʨʠ ʠ ʢʦʣʝʢʪʦʨʠ ʠ ʚʦ ʤʘʛʥʝʪʥʦʪʦ ʧʦʣʝ ʠ ʚʦ 

ʦʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʘʜʝ ʩʝ ʥʘʦʺʘʘʪ ʥʘʜʚʦʨ ʦʜ ʧʦʣʝʪʦ. 

1B228 ʂʦʣʦʥʠ ʟʘ ʚʦʜʦʨʦʜʥʦ-ʢʨʠʦʛʝʥʩʢʘ ʜʝʩʪʠʣʘʮʠʿʘ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ 

ʦʩʦʙʠʥʠ: 

a. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʨʘʙʦʪʘ ʩʦ ʚʥʘʪʨʝʰʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 35 K (-238ÁC) ʠʣʠ 

ʧʦʤʘʣʢʫ; 



b. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʨʘʙʦʪʘ ʧʦʜ ʚʥʘʪʨʝʰʝʥ ʧʨʠʪʠʩʦʢ ʦʜ 0,5 ʜʦ 5 MPa; 

c. ʀʟʛʨʘʜʝʥʠ ʦʜ: 

1. ʅʝôʨʺʦʩʫʚʘʯʢʠ ʯʝʣʠʢ ʦʜ ʩʝʨʠʿʘ 300 ʩʦ ʥʠʩʢʘ ʩʦʜʨʞʠʥʘ ʥʘ ʩʫʣʬʫʨ ʠ ʩʦ 

ʛʦʣʝʤʠʥʘ ʥʘ ʘʫʩʪʝʥʪʥʦ ʟʨʥʦ ʙʨʦʿ 5 ʠʣʠ ʧʦʛʦʣʝʤʦ ʩʧʦʨʝʜ ASTM (ʠʣʠ 

ʝʢʚʠʚʘʣʝʥʪʝʥ ʩʪʘʥʜʘʨʜ); ʠʣʠ 

2. ɽʢʚʠʚʘʣʝʥʪʥʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʩʝ ʠ ʢʨʠʦʛʝʥʩʢʠ ʠ ʢʦʤʧʘʪʠʙʠʣʥʠ ʩʦ H2; 

ʠ 

d. ʉʦ ʚʥʘʪʨʝʰʥʠ ʜʠʿʘʤʝʪʨʠ ʦʜ 30 cm ʠʣʠ ʧʦʛʦʣʝʤʠ ʠ óʝʬʠʢʘʩʥʠ ʜʦʣʞʠʥʠô 

ʦʜ 4 m ʠʣʠ ʧʦʛʦʣʝʤʠ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ɺʦ 1B228, óʝʬʝʢʪʠʚʥʘ ʜʦʣʞʠʥʘô ʝ ʘʢʪʠʚʥʘʪʘ ʚʠʩʠʥʘ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʟʘ 

ʟʙʠʚʘˁʝ ʢʘʿ ʢʦʣʦʥʘ ʦʜ ʟʙʠʝʥ ʪʠʧ ʠʣʠ ʘʢʪʠʚʥʘʪʘ ʚʠʩʠʥʘ ʥʘ ʧʣʦʯʠʪʝ ʥʘ 

ʚʥʘʪʨʝʰʝʥ ʢʦʥʪʘʢʪʦʨ ʢʘʿ ʢʦʣʦʥʘ ʩʦ ʧʣʦʯʠ. 

1B229 ʂʦʣʦʥʠ ʩʦ ʧʣʦʯʠ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʚʦʜʘ-ʚʦʜʦʨʦʜ ʩʫʣʬʠʜ ʠ óʚʥʘʪʨʝʰʥʠ 

ʢʦʥʪʘʢʪʦʨʠô ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ: ɿʘ ʢʦʣʦʥʠʪʝ ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʝʰʢʘ ʚʦʜʘ ʚʠʜʝʪʝ 0B004. 

a. ʂʦʣʦʥʠ ʩʦ ʧʣʦʯʠ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʚʦʜʘ-ʚʦʜʦʨʦʜ ʩʫʣʬʠʜ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ 

ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʄʦʞʘʪ ʜʘ ʨʘʙʦʪʘʪ ʥʘ ʧʨʠʪʠʩʦʢ ʦʜ 2 MPa ʠʣʠ ʧʦʛʦʣʝʤ; 

2. ʀʟʛʨʘʜʝʥʠ ʩʝ ʦʜ ʿʘʛʣʝʨʦʜʝʥ ʯʝʣʠʢ, ʩʦ ʛʦʣʝʤʠʥʘ ʥʘ ʘʫʩʪʝʥʪʥʦ ʟʨʥʦ 
ʙʨʦʿ 5 ʠʣʠ ʧʦʛʦʣʝʤʦ ʩʧʦʨʝʜ ASTM (ʠʣʠ ʝʢʚʠʚʘʣʝʥʪʝʥ ʩʪʘʥʜʘʨʜ); ʠ  

3. ʉʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 1,8 m ʠʣʠ ʧʦʛʦʣʝʤʘ; 

b. óɺʥʘʪʨʝʰʥʠ ʢʦʥʪʘʢʪʦʨʠô ʟʘ ʢʦʣʦʥʠʪʝ ʩʦ ʧʣʦʯʠ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʚʦʜʘ-

ʚʦʜʦʨʦʜ ʩʫʣʬʠʜ, ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1B229.a. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óɺʥʘʪʨʝʰʥʠ ʢʦʥʪʘʢʪʦʨʠô ʥʘ ʢʦʣʦʥʠʪʝ ʩʝ ʩʝʛʤʝʥʪʠʨʘʥʠ ʧʣʦʯʠ ʢʦʠ ʠʤʘʘʪ 

ʝʬʝʢʪʠʚʝʥ ʚʢʫʧʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 1,8 m ʠʣʠ ʧʦʚʝ˃ʝ, ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʛʦ 

ʦʣʝʩʥʘʪ ʜʦʧʠʨʦʪ ʧʨʠ ʜʚʠʞʝˁʝ ʦʙʨʘʪʥʦ ʦʜ ʪʝʯʝˁʝʪʦ ʥʘ ʩʪʨʫʿʘʪʘ ʠ ʢʦʠ ʩʝ 

ʠʟʛʨʘʜʝʥʠ ʦʜ ʥʝôʨʺʦʩʫʚʘʯʢʠ ʯʝʣʠʢ ʩʦ ʩʦʜʨʞʠʥʘ ʥʘ ʿʘʛʣʝʨʦʜ ʦʜ 0,03% ʠʣʠ 

ʧʦʤʘʣʢʫ. ʄʦʞʝ ʜʘ ʙʠʜʘʪ ʧʝʨʬʦʨʠʨʘʥʠ ʧʣʦʯʠ, ʚʝʥʪʠʣʥʠ ʧʣʦʯʠ, ʧʣʦʯʠ ʩʦ 

ʜʝʩʪʠʣʘʮʠʩʢʠ ʧʦʢʣʦʧ ʠʣʠ ʧʣʦʯʠ ʩʦ ʪʫʨʙʠʥʩʢʘ ʨʝʰʝʪʢʘ. 

1B230 ʇʫʤʧʠ ʢʦʠ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʮʠʨʢʫʣʠʨʘˁʝ ʥʘ ʨʘʩʪʚʦʨʠ ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥ 

ʠʣʠ ʨʘʟʨʝʜʝʥ ʢʘʪʘʣʠʟʘʪʦʨ ʦʜ ʢʘʣʠʫʤ ʘʤʠʜ ʚʦ ʪʝʯʝʥ ʘʤʦʥʠʿʘʢ (KNH2/NH3), 

ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 



ʘ. ɼʠʭʪʫʚʘʘʪ (ʦʜʥʦʩʥʦ, ʩʝ ʭʝʨʤʝʪʠʯʢʠ ʟʘʪʚʦʨʝʥʠ); 

b. ʀʤʘʘʪ ʢʘʧʘʮʠʪʝʪ ʧʦʛʦʣʝʤ ʦʜ 8,5 m
3
/h; ʠ 

c. ʇʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

1. ɿʘ ʨʘʩʪʚʦʨʠ ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥ ʢʘʣʠʫʤ ʘʤʠʜ (1 % ʠʣʠ ʧʦʚʝ˃ʝ), ʨʘʙʦʪʝʥ 

ʧʨʠʪʠʩʦʢ ʦʜ 1,5 ʜʦ 60 MPa; ʠʣʠ 

2. ɿʘ ʨʘʩʪʚʦʨʠ ʥʘ ʨʘʟʨʝʜʝʥ ʢʘʣʠʫʤ ʘʤʠʜ (1 % ʠʣʠ ʧʦʤʘʣʢʫ), ʨʘʙʦʪʝʥ 

ʧʨʠʪʠʩʦʢ ʦʜ 20 ʜʦ 60 MPa. 

1B231 ʂʘʧʘʮʠʪʝʪʠ ʠʣʠ ʧʦʩʪʨʦʿʢʠ ʟʘ ʪʨʠʮʠʫʤ ʠ ʦʧʨʝʤʘ ʟʘ ʥʠʚ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʂʘʧʘʮʠʪʝʪʠ ʠʣʠ ʧʦʩʪʨʦʿʢʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʠʟʚʣʝʢʫʚʘˁʝ, ʝʢʩʪʨʘʢʮʠʿʘ, 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʣʠ ʨʘʢʫʚʘˁʝ ʩʦ ʪʨʠʪʠʫʤ;  

b. ʆʧʨʝʤʘ ʟʘ ʢʘʧʘʮʠʪʝʪʠ ʠʣʠ ʧʦʩʪʨʦʿʢʠ ʟʘ ʪʨʠʪʠʫʤ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɺʦʜʦʨʦʜʥʠ ʠʣʠ ʭʝʣʠʫʤʩʢʠ ʝʜʠʥʠʮʠ ʟʘ ʣʘʜʝˁʝ ʢʦʠ ʤʦʞʘʪ ʜʘ ʣʘʜʘʪ ʜʦ 
ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 23 K (- 250 ÁC) ʠʣʠ ʧʦʤʘʣʢʫ, ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘ 

ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʪʦʧʣʠʥʘ ʧʦʛʦʣʝʤ ʦʜ 150 W; 

2. ʉʠʩʪʝʤʠ ʟʘ ʯʫʚʘˁʝ ʠʣʠ ʧʨʝʯʠʩʪʫʚʘˁʝ ʠʟʦʪʦʧʠ ʥʘ ʚʦʜʦʨʦʜ ʢʦʠ ʟʘ 
ʤʝʜʠʫʤ ʟʘ ʯʫʚʘˁʝ ʠʣʠ ʧʨʝʯʠʩʪʫʚʘˁʝ ʢʦʨʠʩʪʘʪ ʭʠʜʨʠʜʠ ʥʘ ʤʝʪʘʣʠ. 

1B232 ʊʫʨʙʦʝʢʩʧʘʥʜʝʨʠ ʠʣʠ ʢʦʤʧʨʝʩʦʨʩʢʠ ʢʦʤʧʣʝʪʠ ʩʦ ʪʫʨʙʦʝʢʩʧʘʥʜʝʨ ʢʦʠ ʛʠ 

ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʨʘʙʦʪʘ ʩʦ ʠʟʣʝʟʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 35 K (-238ÁC) ʠʣʠ 

ʧʦʤʘʣʢʫ; ʠ 

b. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʪʦʢ ʥʘ ʚʦʜʦʨʦʜʝʥ ʛʘʩ ʦʜ 1 000 kg/h ʠʣʠ ʧʦʚʝ˃ʝ. 

1B233 ʂʘʧʘʮʠʪʝʪʠ ʠʣʠ ʧʦʩʪʨʦʿʢʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ ʠʟʦʪʦʧʠ ʥʘ ʣʠʪʠʫʤ ʠ ʩʠʩʪʝʤʠ ʠ 

ʦʧʨʝʤʘ ʟʘ ʥʠʚ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʂʘʧʘʮʠʪʝʪʠ ʠʣʠ ʧʦʩʪʨʦʿʢʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ ʠʟʦʪʦʧʠ ʥʘ ʣʠʪʠʫʤ; 

b. ʆʧʨʝʤʘ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ ʠʟʦʪʦʧʠ ʥʘ ʣʠʪʠʫʤ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ 

ʘʤʘʣʛʘʤʠʨʘˁʝ ʥʘ ʣʠʪʠʫʤ ʠ ʞʠʚʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɿʙʠʝʥʠ ʢʦʣʦʥʠ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʪʝʯʥʦʩʪ-ʪʝʯʥʦʩʪ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ 

ʟʘ ʘʤʘʣʛʘʤʠ ʥʘ ʣʠʪʠʫʤ; 

2. ʇʫʤʧʠ ʟʘ ʘʤʘʣʛʘʤʠ ʥʘ ʞʠʚʘ ʠʣʠ ʣʠʪʠʫʤ; 

3. ɵʝʣʠʠ ʟʘ ʝʣʝʢʪʨʦʣʠʟʘ ʥʘ ʘʤʘʣʛʘʤʠ ʥʘ ʣʠʪʠʫʤ; 

4. ʀʩʧʘʨʫʚʘʯʠ ʟʘ ʨʘʩʪʚʦʨ ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥ ʣʠʪʠʫʤ ʭʠʜʨʦʢʩʠʜ. 

 c.  ʉʠʩʪʝʤʠ ʟʘ ʨʘʟʤʝʥʘ ʥʘ ʿʦʥʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ 

ʠʟʦʪʦʧʠ ʥʘ ʣʠʪʠʫʤ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ; 



d.  ʉʠʩʪʝʤʠ ʟʘ ʭʝʤʠʩʢʘ ʨʘʟʤʝʥʘ (ʢʦʠ ʨʘʙʦʪʘʪ ʩʦ ʢʨʫʥʩʢʠ ʝʪʨʠ, ʢʨʠʧʪʘʥʜʠ 

ʠʣʠ ʣʘʨʠʘʪʥʠ ʝʪʨʠ), ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʦʜʜʝʣʫʚʘˁʝ ʥʘ ʠʟʦʪʦʧʠ ʥʘ 

ʣʠʪʠʫʤ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ. 

1B234  ʉʘʜʦʚʠ, ʢʦʤʦʨʠ, ʢʦʥʪʝʿʥʝʨʠ ʠ ʜʨʫʛʠ ʩʣʠʯʥʠ ʫʨʝʜʠ ʟʘ ʟʘʜʨʞʫʚʘˁʝ ʙʨʠʟʘʥʪʥʠ 

ʝʢʩʧʣʦʟʠʚʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʙʨʠʟʘʥʪʥʠ ʝʢʩʧʣʦʟʠʚʠ ʠʣʠ 

ʝʢʩʧʣʦʟʠʚʥʠ ʫʨʝʜʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʣʝʜʥʠʪʝ ʜʚʝ ʦʩʦʙʠʥʠ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

a.  ʇʨʦʝʢʪʠʨʘʥʠ ʩʝ ʟʘ ʮʝʣʦʩʥʦ ʜʘ ʟʘʜʨʞʘʪ ʝʢʩʧʣʦʟʠʿʘ ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ 2 kg 

TNT ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠ  

 b.  ʇʦʩʝʜʫʚʘʘʪ ʧʨʦʝʢʪʠʨʘʥʠ ʝʣʝʤʝʥʪʠ ʠʣʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʠ 

ʦʚʦʟʤʦʞʫʚʘʘʪ ʧʨʝʥʦʩ ʥʘ ʜʠʿʘʛʥʦʩʪʠʢʘ ʠʣʠ ʤʝʨʥʠ ʧʦʜʘʪʦʮʠ ʚʦ ʨʝʘʣʥʦ 

ʠʣʠ ʦʜʣʦʞʝʥʦ ʚʨʝʤʝ. 

 

1C ʄʘʪʝʨʠʿʘʣʠ 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʄʝʪʘʣʠ ʠ ʣʝʛʫʨʠ: 

ʆʩʚʝʥ ʜʦʢʦʣʢʫ ʥʝ ʝ ʧʦʠʥʘʢʫ ʥʘʛʣʘʩʝʥʦ, ʟʙʦʨʦʚʠʪʝ óʤʝʪʘʣʠô ʠ óʣʝʛʫʨʠô ʚʦ 1C001 

ʜʦ 1C012 ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʩʫʨʦʚʠ ʦʙʣʠʮʠ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʉʫʨʦʚʠ ʦʙʣʠʮʠ: 

ɸʥʦʜʠ, ʪʦʧʢʠ, ʰʠʧʢʠ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʧʨʘʯʢʠ ʩʦ ʟʘʩʝʢ ʠ ʞʠʯʥʠ ʧʨʘʯʢʠ), ʠʥʛʦʪʠ ʟʘ 

ʚʘʣʘˁʝ, ʙʣʦʢʦʚʠ, ʙʣʫʤʦʚʠ, ʙʨʠʢʝʨʠ, ʧʠʪʠ, ʢʘʪʦʜʠ, ʢʨʠʩʪʘʣʠ, ʢʦʮʢʠ, ʧʣʦʯʢʠ, 

ʟʨʥʘ, ʛʨʘʥʫʣʠ, ʠʥʛʦʪʠ, ʛʨʫʪʢʠ, ʧʝʣʝʪʠ, ʣʦʩʪʦʚʠ, ʧʨʘʚ, ʨʦʥʜʝʣʠ, ʩʘʯʤʠ, ʩʣʘʙʦʚʠ, 

ʩʣʘʛʦʚʠ, ʩʫʥʺʝʨʝʩʪʠ ʤʝʪʘʣʠ, ʩʪʘʧʦʚʠ; 

ʇʦʣʫʬʘʙʨʠʢʘʪʠ (ʦʙʣʦʞʝʥʠ ʠʣʠ ʥʝʦʙʣʦʞʝʥʠ, ʛʘʣʚʘʥʠʟʠʨʘʥʠ, ʧʨʦʜʫʧʯʝʥʠ ʠʣʠ 

ʧʨʦʙʠʝʥʠ): 

ʘ. ʂʦʚʘʥʠ ʠʣʠ ʦʙʨʘʙʦʪʝʥʠ ʤʘʪʝʨʠʿʘʣʠ ʧʨʦʠʟʚʝʜʝʥʠ ʩʦ ʚʘʣʘˁʝ, ʠʟʚʣʝʢʫʚʘˁʝ, 

ʝʢʩʪʨʫʜʠʨʘˁʝ, ʢʦʚʘˁʝ, ʫʜʘʨʥʦ ʝʢʩʪʨʫʜʠʨʘˁʝ, ʧʨʝʩʫʚʘˁʝ, ʛʨʘʥʫʣʠʨʘˁʝ, 

ʘʪʦʤʠʟʘʮʠʿʘ ʠ ʪʦʯʝˁʝ, ʦʜʥʦʩʥʦ: ʘʛʣʠ, ʢʘʥʘʣʠ, ʢʨʫʛʦʚʠ, ʜʠʩʢʦʚʠ, 

ʩʪʨʫʛʘʥʠʮʠ, ʣʫʰʧʠ, ʬʦʣʠʠ ʠ ʣʠʩʪʦʚʠ, ʢʦʚʘʥʠ ʧʨʝʜʤʝʪʠ, ʧʣʦʯʠ, ʧʨʘʚ, 

ʧʨʝʩʫʚʘʥʠ ʦʙʣʠʮʠ ʠ ʦʪʧʝʯʘʪʦʮʠ, ʣʝʥʪʠ, ʧʨʩʪʝʥʠ, ʢʨʫʞʥʠ ʧʨʘʯʢʠ 

(ʚʢʣʫʯʫʚʘʿ˃ʠ ʥʝʠʟʦʣʠʨʘʥʠ ʧʨʘʯʢʠ ʟʘ ʟʘʚʘʨʫʚʘˁʝ, ʞʠʯʥʠ ʧʨʘʯʢʠ ʠ ʚʘʣʘʥʠ 

ʞʠʮʠ), ʧʨʝʩʝʮʠ, ʧʨʦʬʠʣʠ, ʧʣʦʯʠ, ʣʝʥʪʠ, ʮʝʚʢʠ ʠ ʪʫʙʠ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ 

ʢʨʫʞʥʠ, ʢʚʘʜʨʘʪʥʠ ʠ ʰʫʧʣʠʚʠ ʧʨʝʩʝʮʠ ʥʘ ʪʫʙʠ) ʠʟʚʣʝʯʝʥʠ ʠʣʠ 

ʝʢʩʪʨʫʜʠʨʘʥʠ ʞʠʮʠ; 

b. ʃʝʝʥ ʤʘʪʝʨʠʿʘʣ ʧʨʦʠʟʚʝʜʝʥ ʩʦ ʣʝʝˁʝ ʚʦ ʧʝʩʦʢ, ʤʘʪʨʠʮʘ, ʤʝʪʘʣ, ʛʠʧʩ ʠʣʠ 

ʜʨʫʛʠ ʚʠʜʦʚʠ ʢʘʣʘʧʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʣʠʮʠ ʣʝʝʥʠ ʧʦʜ ʚʠʩʦʢ ʧʨʠʪʠʩʦʢ, 

ʩʠʥʪʝʨʫʚʘʥʠ ʦʙʣʠʮʠ ʠ ʦʙʣʠʮʠ ʜʦʙʠʝʥʠ ʩʦ ʤʝʪʘʣʫʨʛʠʿʘ ʥʘ ʧʨʘʚ. 



ʇʨʝʜʤʝʪʦʪ ʥʘ ʦʚʘʘ ʢʦʥʪʨʦʣʘ ʥʝ ʩʤʝʝ ʜʘ ʩʝ ʧʦʥʠʰʪʠ ʩʦ ʠʟʚʦʟ ʥʘ ʦʙʣʠʮʠ ʰʪʦ 

ʥʝ ʩʝ ʥʘʚʝʜʝʥʠ ʠ ʟʘ ʢʦʠ ʩʝ ʪʚʨʜʠ ʜʝʢʘ ʩʝ ʛʦʪʦʚʠ ʧʨʦʠʟʚʦʜʠ, ʘ ʚʩʫʰʥʦʩʪ 

ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʩʫʨʦʚʠ ʦʙʣʠʮʠ ʠʣʠ ʧʦʣʫʬʘʙʨʠʢʘʪʠ. 

1C001 ʄʘʪʝʨʠʿʘʣʠ ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʢʘʢʦ ʘʧʩʦʨʙʝʨʠ ʥʘ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʠ ʙʨʘʥʦʚʠ ʠʣʠ ʚʥʘʪʨʝʰʥʦ ʧʨʦʚʦʜʥʠ ʧʦʣʠʤʝʨʠ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ. ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1C101. 

a. ʄʘʪʝʨʠʿʘʣʠ ʟʘ ʘʧʩʦʨʙʠʨʘˁʝ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 2 Ĭ 10
8
 Hz, 

ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘʘʪ 3 Ĭ 10
12

 Hz; 

ɿʘʙʝʣʝʰʢʘ 1:  1C001.ʘ. ʥʝ ʢʦʥʪʨʦʣʠʨʘ: 

a. ɸʧʩʦʨʙʝʨʠ ʚʦ ʦʙʣʠʢ ʥʘ ʢʨʟʥʘ, ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʧʨʠʨʦʜʥʠ 

ʠʣʠ ʩʠʥʪʝʪʠʯʢʠ ʚʣʘʢʥʘ, ʩʦ ʥʝʤʘʛʥʝʪʥʦ ʧʦʣʥʝˁʝ ʟʘ 

ʦʙʝʟʙʝʜʫʚʘˁʝ ʘʧʩʦʨʧʮʠʿʘ; 

b. ɸʧʩʦʨʙʝʨʠ ʢʦʠ ʥʝʤʘʘʪ ʤʘʛʥʝʪʥʘ ʟʘʛʫʙʘ ʠ ʯʠʿʘ 

ʧʦʚʨʰʠʥʘ ʥʘ ʜʝʿʩʪʚʦ ʥʝʤʘ ʧʣʘʥʘʨʝʥ ʦʙʣʠʢ, 

ʚʢʣʫʯʫʚʘʿ˃ʠ ʧʠʨʘʤʠʜʠ, ʢʦʥʫʩʠ, ʢʣʠʥʦʚʠ ʠ ʩʧʠʨʘʣʥʠ 

ʧʦʚʨʰʠʥʠ; 

c. ʇʣʘʥʘʨʥʠ ʘʧʩʦʨʙʝʨʠ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ 

ʦʩʦʙʠʥʠ: 

1. ʀʟʨʘʙʦʪʝʥʠ ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʇʣʘʩʪʠʯʥʠ ʧʝʥʝʩʪʠ ʤʘʪʝʨʠʿʘʣʠ (ʬʣʝʢʩʠʙʠʣʥʠ 

ʠʣʠ ʥʝʬʣʝʢʩʠʙʠʣʥʠ) ʩʦ ʿʘʛʣʝʨʦʜʥʦ ʧʦʣʥʝˁʝ, ʠʣʠ 

ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʿʘʣʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʩʚʨʟʫʚʘˁʝ, ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʝʭʦ ʧʦʛʦʣʝʤʦ ʦʜ 

5% ʚʦ ʩʧʦʨʝʜʙʘ ʩʦ ʤʝʪʘʣ ʩʦ ʰʠʨʠʥʘ ʥʘ ʧʦʿʘʩ 

ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ Ñ15% ʦʜ ʮʝʥʪʨʘʣʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʥʘʩʪʘʥʘʪʘʪʘ ʝʥʝʨʛʠʿʘ ʠ ʢʦʠ ʥʝ 

ʤʦʞʘʪ ʜʘ ʠʟʜʨʞʘʪ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʠʩʦʢʠ ʦʜ 

450 ʂ (177ÁC); ʠʣʠ 

b. ʂʝʨʘʤʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʝʭʦ 

ʧʦʛʦʣʝʤʦ ʦʜ 20% ʚʦ ʩʧʦʨʝʜʙʘ ʩʦ ʤʝʪʘʣ ʩʦ 

 ʰʠʨʠʥʘ ʥʘ ʧʦʿʘʩ ʢʦʿ ʥʘʜʤʠʥʫʚʘ Ñ15% ʦʜ 

ʮʝʥʪʨʘʣʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʥʘʩʪʘʥʘʪʘʪʘ 

ʝʥʝʨʛʠʿʘ ʠ ʢʦʠ ʥʝ ʤʦʞʘʪ ʜʘ ʠʟʜʨʞʘʪ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʠʩʦʢʠ ʦʜ 800 ʂ (527ÁC); 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʇʨʠʤʝʨʦʮʠ ʦʜ ʠʩʧʠʪʫʚʘˁʝʪʦ ʥʘ ʘʧʩʦʨʧʮʠʿʘ ʟʘ 

1C001.a. ɿʘʙʝʣʝʰʢʘ: 1.c.1. ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʢʚʘʜʨʘʪ 



ʩʦ ʩʪʨʘʥʠ ʦʜ ʥʘʿʤʘʣʢʫ 5 ʙʨʘʥʦʚʠ ʜʦʣʞʠʥʠ ʦʜ 

ʮʝʥʪʨʘʣʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʠ ʧʦʟʠʮʠʦʥʠʨʘʥ ʚʦ 

ʢʨʘʿʥʦʪʦ ʧʦʣʝ ʥʘ ʝʣʝʤʝʥʪʦʪ ʰʪʦ ʟʨʘʯʠ. 

2. ɱʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʧʦʤʘʣʘ ʦʜ 7 Ĭ 106
 N/m

2
; 

ʠ  

3. ɱʘʯʠʥʘ ʥʘ ʢʦʤʧʨʝʩʠʨʘˁʝ ʧʦʤʘʣʘ ʦʜ 14 × 10
6
 N/m

2
; 

d. ʇʣʘʥʘʨʥʠ ʘʧʩʦʨʙʝʨʠ ʥʘʧʨʘʚʝʥʠ ʦʜ ʩʠʥʪʝʨʫʚʘʥ ʬʝʨʠʪ, 

ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʉʧʝʮʠʬʠʯʥʘ ʪʝʞʠʥʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 4,4; ʠ 

2. ʄʘʢʩʠʤʘʣʥʘ ʨʘʙʦʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 548 K 
(275°C). 

ɿʘʙʝʣʝʰʢʘ 2: ʅʠʰʪʦ ʚʦ ɿʘʙʝʣʝʰʢʘ 1 ʢʦʥ 1C001.a. ʥʝ ʛʠ ʦʩʣʦʙʦʜʫʚʘ  

ʤʘʛʥʝʪʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʜʘ ʚʨʰʘʪ ʘʧʩʦʨʙʮʠʿʘ ʢʦʛʘ ʩʝ 

ʥʘʦʺʘʘʪ ʚʦ ʙʦʿʘ. 

b. ʄʘʪʝʨʠʿʘʣʠ ʟʘ ʘʧʩʦʨʙʠʨʘˁʝ ʬʨʝʢʚʝʥʮʠʠ ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 1,5 x 10
14

 Hz, 

ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘʘʪ 3,7 x 10
14

 Hz ʠ ʢʦʠ ʥʝ ʩʝ ʧʨʦʼʠʨʥʠ ʥʘ ʚʠʜʣʠʚʘ 

ʩʚʝʪʣʠʥʘ;  

 ɿʘʙʝʣʝʰʢʘ:  1C001.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʪʝʨʠʿʘʣʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ 

ʠʣʠ ʬʦʨʤʫʣʠʨʘʥʠ ʟʘ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʧʨʠʤʝʥʠ:  

a. Ăʃʘʩʝʨʩʢʦñ ʤʘʨʢʠʨʘˁʝ ʥʘ ʧʦʣʠʤʝʨʠ; ʠʣʠ 

b. Ăʃʘʩʝʨʩʢʦñ ʟʘʚʘʨʫʚʘˁʝ ʥʘ ʧʦʣʠʤʝʨʠ. 

c. ɺʥʘʪʨʝʰʥʦ ʩʧʨʦʚʦʜʣʠʚʠ ʧʦʣʠʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ óʚʢʫʧʥʘ ʝʣʝʢʪʨʠʯʥʘ 

ʩʧʨʦʚʦʜʣʠʚʦʩʪô ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 10 000 S/m (ʩʠʤʝʥʩʠ ʥʘ ʤʝʪʘʨ) ʠʣʠ 

óʧʣʦʯʝʩʪʘ (ʧʦʚʨʰʠʥʩʢʘ) ʦʪʧʦʨʥʦʩʪô ʧʦʤʘʣʘ ʦʜ 100 ʦʤʘ/ʢʚʘʜʨʘʪ, ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʢʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʧʦʣʠʤʝʨʠ: 

1. ʇʦʣʠʘʥʠʣʠʥ; 

2. ʇʦʣʠʧʠʨʦʣ; 

3. ʇʦʣʠʪʠʦʬʝʥ; 

4. ʇʦʣʠʬʝʥʠʣʝʥ-ʚʠʥʠʣʝʥ; ʠʣʠ 

5. ʇʦʣʠ ʪʠʝʥʠʣʝʥ-ʚʠʥʠʣʝʥ. 

 ɿʘʙʝʣʝʰʢʘ:  1C001.c ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʪʝʯʥʘ ʩʦʩʪʦʿʙʘ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óɺʢʫʧʥʘ ʝʣʝʢʪʨʠʯʥʘ ʩʧʨʦʚʦʜʣʠʚʦʩʪô ʠ óʧʣʦʯʝʩʪʘ (ʧʦʚʨʰʠʥʩʢʘ) ʦʪʧʦʨʥʦʩʪô 

ʪʨʝʙʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʘʪ ʩʦ ASTM D-257 ʠʣʠ ʥʘʮʠʦʥʘʣʥʠ ʝʢʚʠʚʘʣʝʥʪʠ. 



1C002 ʃʝʛʫʨʠ ʥʘ ʤʝʪʘʣʠ, ʧʨʘʚ ʦʜ ʣʝʛʫʨʠ ʥʘ ʤʝʪʘʣʠ ʠ ʣʝʛʠʨʘʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1C202. 

ɿʘʙʝʣʝʰʢʘ: 1C002 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʣʝʛʫʨʠ ʥʘ ʤʝʪʘʣʠ, ʧʨʘʚ ʦʜ ʣʝʛʫʨʠ ʥʘ 

ʤʝʪʘʣʠ ʠ ʣʝʛʠʨʘʥʠ ʤʘʪʝʨʠʿʘʣʠ ʧʦʩʝʙʥʦ ʬʦʨʤʫʣʠʨʘʥʠ ʟʘ 

ʦʙʣʦʞʫʚʘˁʝ. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ʃʝʛʫʨʠʪʝ ʥʘ ʤʝʪʘʣʠ ʚʦ 1C002 ʩʝ ʦʥʠʝ ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʚʠʩʦʢ ʧʨʦʮʝʥʪ ʧʦ 
ʪʝʞʠʥʘ ʦʜ ʥʘʚʝʜʝʥʠʦʪ ʤʝʪʘʣ ʦʪʢʦʣʢʫ ʦʜ ʢʦʿ ʙʠʣʦ ʜʨʫʛ ʝʣʝʤʝʥʪ. 

2. óʆʪʧʦʨʥʦʩʪʘ ʥʘ ʢʠʥʝˁʝ ʧʨʠ ʦʧʪʦʚʘʨʫʚʘˁʝô ʪʨʝʙʘ ʜʘ ʩʝ ʤʝʨʠ ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʩʪʘʥʜʘʨʜ ɽ-139 ʦʜ ASTM ʠʣʠ ʥʘʮʠʦʥʘʣʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ. 

3. óʆʪʧʦʨʥʦʩʪʘ ʥʘ ʥʠʩʢʦʮʠʢʣʠʯʝʥ ʟʘʤʦʨô ʪʨʝʙʘ ʜʘ ʩʝ ʤʝʨʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

ʩʪʘʥʜʘʨʜ ɽ-606 óʇʨʝʧʦʨʘʯʘʥʘ ʧʨʘʢʪʠʢʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʥʠʩʢʦʮʠʢʣʠʯʝʥ 

ʟʘʤʦʨ ʥʘ ʢʦʥʩʪʘʥʪʥʘʪʘ ʘʤʧʣʠʪʫʜʘô ʦʜ ASTM ʠʣʠ ʥʘʮʠʦʥʘʣʥʠʪʝ 

ʝʢʚʠʚʘʣʝʥʪʠ. ʀʩʧʠʪʫʚʘˁʝʪʦ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʘʢʩʠʿʘʣʥʦ ʩʦ ʧʨʦʩʝʯʝʥ 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʦʧʪʦʚʘʨʫʚʘˁʝ ʝʜʥʘʢʦʚ ʥʘ 1 ʠ ʬʘʢʪʦʨ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ 

ʦʧʪʦʚʘʨʫʚʘˁʝ (Kt) ʝʜʥʘʢʦʚ ʥʘ 1. ʇʨʦʩʝʯʥʦʪʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʩʝ ʜʝʬʠʥʠʨʘ 

ʢʘʢʦ ʤʘʢʩʠʤʘʣʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʤʠʥʫʩ ʤʠʥʠʤʘʣʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʧʦʜʝʣʝʥʦ 

ʩʦ ʤʘʢʩʠʤʘʣʥʦʪʦ ʦʧʪʦʚʘʨʫʚʘˁʝ. 

a. ɸʣʫʤʠʥʠʜʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʅʠʢʝʣ ʘʣʫʤʠʥʠʜʠ ʢʦʠ ʩʦʜʨʞʘʪ ʤʠʥʠʤʫʤ 15 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʥʘ 
ʘʣʫʤʠʥʠʫʤ, ʤʘʢʩʠʤʫʤ 38 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʥʘ ʘʣʫʤʠʥʠʫʤ ʠ 

ʥʘʿʤʘʣʢʫ ʝʜʝʥ ʜʦʧʦʣʥʠʪʝʣʝʥ ʝʣʝʤʝʥʪ ʟʘ ʣʝʛʠʨʘˁʝ; 

2. ʊʠʪʘʥʠʫʤ ʘʣʫʤʠʥʠʜʠ ʢʦʠ ʩʦʜʨʞʘʪ ʤʠʥʠʤʫʤ 10 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ 
ʥʘ ʘʣʫʤʠʥʠʫʤ ʠ ʥʘʿʤʘʣʢʫ ʝʜʝʥ ʜʦʧʦʣʥʠʪʝʣʝʥ ʝʣʝʤʝʥʪ ʟʘ ʣʝʛʠʨʘˁʝ; 

b. ʃʝʛʫʨʠ ʥʘ ʤʝʪʘʣʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, ʥʘʧʨʘʚʝʥʠ ʦʜ ʤʘʪʝʨʠʿʘʣʠʪʝ ʚʦ ʧʨʘʚ 

ʠʣʠ ʚʦ ʯʝʩʪʠʯʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C002.c.: 

1. ʃʝʛʫʨʠ ʥʘ ʥʠʢʝʣ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. óʆʪʧʦʨʥʦʩʪ ʥʘ ʢʠʥʝˁʝ ʧʨʠ ʦʧʪʦʚʘʨʫʚʘˁʝô ʦʜ 10 000 ʯʘʩʘ ʠʣʠ 

ʧʦʜʦʣʛʦ ʥʘ 923 K (650ÁC) ʧʨʠ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ 676 MPa; ʠʣʠ 

b. óʆʪʧʦʨʥʦʩʪ ʥʘ ʥʠʩʢʦʮʠʢʣʠʯʝʥ ʟʘʤʦʨô ʦʜ 10 000 ʮʠʢʣʫʩʠ ʠʣʠ 

ʧʦʜʦʣʛʦ ʥʘ 823 K (550ÁC) ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ 1 

095 MPa; 

2. ʃʝʛʫʨʠ ʥʘ ʥʠʦʙʠʫʤ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʆʪʧʦʨʥʦʩʪ ʥʘ ʢʠʥʝˁʝ ʧʨʠ ʦʧʪʦʚʘʨʫʚʘˁʝô ʦʜ 10 000 ʯʘʩʘ ʠʣʠ 

ʧʦʜʦʣʛʦ ʥʘ 1 073 K (800ÁC) ʧʨʠ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ 400 MPa; ʠʣʠ 



b. óʆʪʧʦʨʥʦʩʪ ʥʘ ʥʠʩʢʦʮʠʢʣʠʯʝʥ ʟʘʤʦʨô ʦʜ 10 000 ʮʠʢʣʫʩʠ ʠʣʠ 

ʧʦʚʝ˃ʝ ʥʘ 973 K (700ÁC) ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ 700 

MPa; 

3. ʃʝʛʫʨʠ ʥʘ ʪʠʪʘʥʠʫʤ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. óʆʪʧʦʨʥʦʩʪ ʥʘ ʢʠʥʝˁʝ ʧʨʠ ʦʧʪʦʚʘʨʫʚʘˁʝô ʦʜ 10 000 ʯʘʩʘ ʠʣʠ 

ʧʦʜʦʣʛʦ ʥʘ 723 K (450ÁC) ʧʨʠ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ 200 MPa; ʠʣʠ 

b. óʆʪʧʦʨʥʦʩʪ ʥʘ ʥʠʩʢʦʮʠʢʣʠʯʝʥ ʟʘʤʦʨô ʦʜ 10 000 ʮʠʢʣʫʩʠ ʠʣʠ 

ʧʦʚʝ˃ʝ ʥʘ 723 K (450 ÁC) ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ 400 

MPa; 

4. ʃʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ɱʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 240 MPa ʠʣʠ ʧʦʚʝ˃ʝ ʥʘ 473 K 

(200°C); ʠʣʠ 

b. ɱʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 415 MPa ʠʣʠ ʧʦʚʝ˃ʝ ʥʘ 298 K (25ÁC); 

5. ʃʝʛʫʨʠ ʥʘ ʤʘʛʥʝʟʠʫʤ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ɱʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 345 MPa ʠʣʠ ʧʦʚʝ˃ʝ; ʠ 

b. ʉʪʘʧʢʘ ʥʘ ʢʦʨʦʟʠʿʘ ʧʦʤʘʣʘ ʦʜ 1 mm/ʛʦʜʠʰʥʦ ʚʦ 3 % ʚʦʜʝʥ 

ʨʘʩʪʚʦʨ ʥʘ ʥʘʪʨʠʫʤ ʭʣʦʨʠʜ ʠʟʤʝʨʝʥʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ  ʩʪʘʥʜʘʨʜ 

G-31 ʦʜ ASTM ʠʣʠ ʥʘʮʠʦʥʘʣʥʠ ʝʢʚʠʚʘʣʝʥʪʠ; 

c. ʇʨʘʰʢʘʩʪ ʠʣʠ ʠʩʠʪʥʝʪ ʤʘʪʝʨʠʿʘʣ ʦʜ ʤʝʪʘʣʥʠ ʣʝʛʫʨʠ, ʢʦʿ ʧʦʩʝʜʫʚʘ ʩ¯ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

1. ʅʘʧʨʘʚʝʥ ʦʜ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʢʦʤʧʦʟʠʮʠʩʢʠ ʩʠʩʪʝʤʠ:  

 ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

X ʚʦ ʧʨʦʜʦʣʞʝʥʠʝ ʝ ʝʜʥʘʢʚʦ ʥʘ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʝʣʝʤʝʥʪʠ ʟʘ 

ʣʝʛʠʨʘˁʝ. 

ʘ. ʃʝʛʫʨʠ ʥʘ ʥʠʢʝʣ (Ni-Al -X, Ni-X-Al) ʧʦʜʦʙʥʠ ʟʘ ʜʝʣʦʚʠ ʥʘ 

ʪʫʨʙʠʥʩʢʠ ʤʦʪʦʨʠ ʠʣʠ ʥʠʚʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʦʜʥʦʩʥʦ ʩʦ 

ʧʦʤʘʣʢʫ ʦʜ 3 ʥʝʤʝʪʘʣʥʠ ʯʝʩʪʠʯʢʠ (ʢʦʠ ʩʝ ʚʦʚʝʜʝʥʠ ʚʦ ʪʝʢʦʪ ʥʘ 

ʧʨʦʮʝʩʦʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ) ʧʦʛʦʣʝʤʠ ʦʜ 100 Õm ʚʦ 10
9
 ʯʝʩʪʠʯʢʠ 

ʦʜ ʣʝʛʫʨʠ; 

b. ʃʝʛʫʨʠ ʥʘ ʥʠʦʙʠʫʤ (Nb-Al -X ʠʣʠ Nb-X-Al, Nb-Si-X ʠʣʠ Nb-X-Si, 

Nb-Ti-X ʠʣʠ Nb-X-Ti); 

c. ʃʝʛʫʨʠ ʥʘ ʪʠʪʘʥʠʫʤ (Ti-Al -X ʠʣʠ Ti-X-Al);  

d. ʃʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ (Al-Mg-X ʠʣʠ Al-X-Mg, Al-Zn-X ʠʣʠ Al-

X-Zn, Al-Fe-X ʠʣʠ Al-X-Fe); ʠʣʠ 



e. ʃʝʛʫʨʠ ʥʘ ʤʘʛʥʝʟʠʫʤ (Mg-Al -X ʠʣʠ Mg-X-Al);  

2. ʅʘʧʨʘʚʝʥʠ ʚʦ ʢʦʥʪʨʦʣʠʨʘʥʘ ʩʨʝʜʠʥʘ ʩʦ ʢʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʧʨʦʮʝʩʠ: 

a. Ăɺʘʢʫʫʤʩʢʘ ʘʪʦʤʠʟʘʮʠʿʘñ; 

b. Ăɻʘʩʥʘ ʘʪʦʤʠʟʘʮʠʿʘñ; 

c. Ăʈʦʪʠʨʘʯʢʘ ʘʪʦʤʠʟʘʮʠʿʘñ; 

d. Ăʂʘʣʝˁʝ ʩʦ ʧʨʩʢʘˁʝñ; 

e. Ăʇʨʝʜʝˁʝ ʥʘ ʨʘʩʪʦʧñ ʠ Ăʩʠʪʥʝˁʝñ; 

f. Ăʀʟʚʣʝʢʫʚʘˁʝ ʥʘ ʨʘʩʪʦʧñ ʠ Ăʩʠʪʥʝˁʝñ; 

g. Ăʄʝʭʘʥʠʯʢʦ ʣʝʛʠʨʘˁʝñ; ʠʣʠ  

h. Ăɸʪʦʤʠʟʘʮʠʿʘ ʩʦ ʧʣʘʟʤʘñ; ʠ 

3. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʬʦʨʤʠʨʘˁʝ ʥʘ ʤʝʪʘʣʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C002.a. ʠʣʠ 

1C002.b.; 

d. ʃʝʛʠʨʘʥʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ:  

1. ʅʘʧʨʘʚʝʥʠ ʩʝ ʦʜ ʢʦʿ ʙʠʣʦ ʦʜ ʢʦʤʧʦʟʠʮʠʩʢʠʪʝ ʩʠʩʪʝʤʠ ʥʘʚʝʜʝʥʠ ʚʦ 

1C002.c.1.; 

2. ɺʦ ʦʙʣʠʢ ʥʘ ʥʝʠʩʠʪʥʝʪʠ ʣʫʰʧʠ, ʣʝʥʪʠ ʠʣʠ ʪʝʥʢʠ ʧʨʘʯʢʠ; ʠ 

3. ʇʨʦʠʟʚʝʜʝʥʠ ʚʦ ʢʦʥʪʨʦʣʠʨʘʥʘ ʩʨʝʜʠʥʘ ʩʦ ʢʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 
ʧʨʦʮʝʩʠ:  

a. Ăʂʘʣʝˁʝ ʩʦ ʧʨʩʢʘˁʝñ; 

b. Ăʇʨʝʜʝˁʝ ʥʘ ʨʘʩʪʦʧñ; ʠʣʠ 

c. Ăʀʟʚʣʝʢʫʚʘˁʝ ʥʘ ʨʘʩʪʦʧñ. 

1C003 ʄʘʛʥʝʪʥʠ ʤʝʪʘʣʠ ʦʜ ʩʠʪʝ ʚʠʜʦʚʠ ʠ ʚʦ ʢʦʿ ʙʠʣʦ ʦʙʣʠʢ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ 

ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

ʘ. ʇʦʯʝʪʥʘ ʨʝʣʘʪʠʚʥʘ ʧʨʦʧʫʩʪʣʠʚʦʩʪ ʦʜ 120 000 ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʜʝʙʝʣʠʥʘ ʦʜ 

0,05 mm ʠʣʠ ʧʦʤʘʣʢʫ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʄʝʨʝˁʝʪʦ ʥʘ ʧʦʯʝʪʥʘʪʘ ʨʝʣʘʪʠʚʥʘ ʧʨʦʧʫʩʪʣʠʚʦʩʪ ʤʦʨʘ ʜʘ ʩʝ ʠʟʚʝʜʫʚʘ 

ʥʘ ʮʝʣʦʩʥʦ ʠʩʢʘʣʝʥʠ ʤʘʪʝʨʠʿʘʣʠ.  

b. ʄʘʛʥʝʪʦʩʪʨʠʢʪʠʚʥʠ ʣʝʛʫʨʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 



1. ɿʘʩʠʪʝʥʘ ʤʘʛʥʝʪʦʩʪʨʠʢʮʠʿʘ ʦʜ ʧʦʚʝ˃ʝ ʦʜ 5 Ĭ 10ï4
; ʠʣʠ 

2. ʌʘʢʪʦʨ ʥʘ ʤʘʛʥʝʪʦʤʝʭʘʥʠʯʢʦ ʩʧʦʿʫʚʘˁʝ (k) ʦʜ ʧʦʚʝ˃ʝ ʦʜ 0,8; ʠʣʠ 

c. ɸʤʦʨʬʥʠ ʠʣʠ óʥʘʥʦʢʨʠʩʪʘʣʥʠô ʣʝʥʪʠ ʥʘ ʣʝʛʫʨʠ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

1. ʉʦʩʪʘʚ ʢʦʿ ʩʦʜʨʞʠ ʤʠʥʠʤʫʤ 75 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʥʘ ʞʝʣʝʟʦ, 
ʢʦʙʘʣʪ ʠʣʠ ʥʠʢʝʣ; 

2. ʄʘʛʥʝʪʥʘ ʠʥʜʫʢʮʠʿʘ ʧʨʠ ʟʘʩʠʪʫʚʘˁʝ (Bs) ʦʜ 1,6 T ʠʣʠ ʧʦʚʝ˃ʝ; ʠ 

3. ʐʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ɼʝʙʝʣʠʥʘ ʥʘ ʣʝʥʪʘʪʘ ʦʜ 0,02 mm ʠʣʠ ʧʦʤʘʣʢʫ; ʠʣʠ 

b. ɽʣʝʢʪʨʠʯʥʘ ʦʪʧʦʨʥʦʩʪ ʦʜ 2 Ĭ 10
ï4

 ohm cm ʠʣʠ ʧʦʚʝ˃ʝ 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óʅʘʥʦʢʨʠʩʪʘʣʥʠô ʤʘʪʝʨʠʿʘʣʠ ʚʦ 1C003.c. ʩʝ ʦʥʠʝ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʠʤʘʘʪ 

ʛʦʣʝʤʠʥʘ ʥʘ ʢʨʠʩʪʘʣʥʦʪʦ ʟʨʥʦ ʦʜ 50 nm ʠʣʠ ʧʦʤʘʣʢʫ, ʢʘʢʦ ʰʪʦ ʝ 

ʦʧʨʝʜʝʣʝʥʦ ʩʦ ʜʠʬʨʘʢʮʠʿʘ ʩʦ ʨʝʥʜʛʝʥʩʢʠʪʝ ʟʨʘʮʠ. 

1C004 ʃʝʛʫʨʠ ʥʘ ʫʨʘʥʠʫʤ-ʪʠʪʘʥʠʫʤ ʠʣʠ ʣʝʛʫʨʠ ʥʘ ʚʦʣʬʨʘʤ ʩʦ Ăʤʘʪʨʠʮʘñ ʥʘ ʙʘʟʘ ʥʘ 

ʞʝʣʝʟʦ, ʥʠʢʝʣ ʠʣʠ ʙʘʢʘʨ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ɻʫʩʪʠʥʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 17,5 g/cm
3
; 

b. ɻʨʘʥʠʮʘ ʥʘ ʝʣʘʩʪʠʮʠʪʝʪ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 880 MPa; 

c ʂʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 1 270 MPa; ʠ 

d. ʀʟʜʦʣʞʫʚʘˁʝ ʢʦʝ ʥʘʜʤʠʥʫʚʘ 8%. 

1C005 Ăʉʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ Ăʢʦʤʧʦʟʠʪʥʠñ ʧʨʦʚʦʜʥʠʮʠ ʩʦ ʜʦʣʞʠʥʠ ʢʦʠ 

ʥʘʜʤʠʥʫʚʘʘʪ 100 m ʠʣʠ ʩʦ ʤʘʩʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 100 g, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a Ăʉʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ Ăʢʦʤʧʦʟʠʪʥʠñ ʧʨʦʚʦʜʥʠʮʠ ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʝʥ ʠʣʠ 

ʧʦʚʝ˃ʝ óʥʠʰʢʠô ʥʘ ʥʠʦʙʠʫʤ-ʪʠʪʘʥʠʫʤ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ:  

1. ɺʛʨʘʜʝʥʠ ʚʦ Ăʤʘʪʨʠʮʘñ ʢʦʿʘ ʥʝ ʝ ʙʘʢʘʨʥʘ Ăʤʘʪʨʠʮʘñ ʠʣʠ ʤʝʰʘʥʘ 
Ăʤʘʪʨʠʮʘñ ʥʘ ʙʘʟʘ ʥʘ ʙʘʢʘʨ, ʠ  

2. ʂʦʠ ʠʤʘʘʪ ʧʦʚʨʰʠʥʘ ʥʘ ʧʨʝʩʝʢ ʧʦʤʘʣ ʦʜ 0,28 Ĭ 10ï4
 mm

2
 (6 Õm ʚʦ 

ʜʠʿʘʤʝʪʘʨ ʟʘ ʮʠʨʢʫʣʘʨʥʠ óʥʠʰʢʠô); 

b. Ăʉʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ Ăʢʦʤʧʦʟʠʪʥʠñ ʧʨʦʚʦʜʥʠʮʠ ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʝʥ ʠʣʠ 

ʧʦʚʝ˃ʝ Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ óʥʠʰʢʠô ʢʦʠ ʥʝ ʩʝ ʥʠʦʙʠʫʤ-ʪʠʪʘʥʠʫʤ, ʢʦʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ:  

1. Ăʂʨʠʪʠʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘñ ʥʘ ʥʫʣʘ ʤʘʛʥʝʪʥʘ ʠʥʜʫʢʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 
9,85 K ( - 263,31°C); ʠ 



2. ʆʩʪʘʥʫʚʘʘʪ ʚʦ Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʘñ ʩʦʩʪʦʿʙʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 4,2 K 
( - 268,96ÁC) ʢʦʛʘ ʩʝ ʠʟʣʦʞʝʥʠ ʥʘ ʤʘʛʥʝʪʥʦ ʧʦʣʝ ʢʦʝ ʝ ʥʘʩʦʯʝʥʦ ʢʦʥ 

ʢʦʿʘ ʙʠʣʦ ʥʘʩʦʢʘ ʥʦʨʤʘʣʥʘ ʥʘ ʥʘʜʦʣʞʥʘʪʘ ʦʩʢʘ ʥʘ ʧʨʦʚʦʜʥʠʢʦʪ ʠ 

ʦʜʛʦʚʘʨʘ ʥʘ ʤʘʛʥʝʪʥʘ ʠʥʜʫʢʮʠʿʘ ʦʜ 12 T ʩʦ ʢʨʠʪʠʯʥʘ ʛʫʩʪʠʥʘ ʥʘ 

ʩʪʨʫʿʘʪʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 1 750 A/mm
2
 ʧʦ ʮʝʣʦʢʫʧʥʠʦʪ ʧʨʝʩʝʢ ʥʘ 

ʧʨʦʚʦʜʥʠʢʦʪ; 

c. Ăʉʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ óʢʦʤʧʦʟʠʪʥʠô ʧʨʦʚʦʜʥʠʮʠ ʢʦʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʝʜʝʥ 

ʠʣʠ ʧʦʚʝ˃ʝ Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ óʥʠʰʢʠô ʢʦʠ ʦʩʪʘʥʫʚʘʘʪ 

Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ ʠ ʥʘʜ 115 K (ï 158,16 °C). 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 1C005 óʥʠʰʢʠʪʝô ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʚʦ ʦʙʣʠʢ ʥʘ ʞʠʮʘ, ʮʠʣʠʥʜʝʨ, ʬʠʣʤ, 

ʣʝʥʪʘ ʠʣʠ ʚʨʚʢʘ. 

1C006 ʌʣʫʠʜʠ ʠ ʤʘʪʝʨʠʿʘʣʠ ʟʘ ʧʦʜʤʘʯʢʫʚʘˁʝ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

b. ʄʘʪʝʨʠʿʘʣʠ ʟʘ ʧʦʜʤʘʯʢʫʚʘˁʝ ʢʦʠ ʩʦʜʨʞʘʪ, ʢʘʢʦ ʥʠʚʥʠ ʧʨʠʤʘʨʥʠ 

ʩʦʩʪʦʿʢʠ, ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ɽʪʝʨʠ ʥʘ ʬʝʥʠʣʝʥ ʠʣʠ ʘʣʢʠʣʬʝʥʠʣʝʥ ʠʣʠ ʪʠʦʝʪʝʨʠ, ʠʣʠ ʥʠʚʥʠ ʩʤʝʩʠ, 
ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʚʝ˃ʝ ʦʜ ʜʚʝ ʬʫʥʢʮʠʦʥʘʣʥʠ ʛʨʫʧʠ ʥʘ ʝʪʝʨ ʠʣʠ ʪʠʦʝʪʝʨ 

ʠʣʠ ʩʤʝʩʠ ʦʜ ʥʠʚ; ʠʣʠ 

2. ʌʣʫʠʜʠ ʥʘ ʬʣʫʦʨʠʨʘʥ ʩʠʣʠʮʠʫʤ ʩʦ ʢʠʥʝʤʘʪʩʢʘ ʚʠʩʢʦʟʥʦʩʪ ʧʦʤʘʣʘ ʦʜ 
5 000 mm

2
/s (5 000 ʮʝʥʪʠʩʪʦʢʠ) ʠʟʤʝʨʝʥʘ ʥʘ 298 K (25ÁC); 

c. ʌʣʫʠʜʠ ʟʘ ʘʤʦʨʪʠʟʘʮʠʿʘ ʠʣʠ ʬʣʦʪʘʮʠʿʘ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ 

ʦʩʦʙʠʥʠ: 

1. ʏʠʩʪʦʪʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 99,8 %; 

2. ʉʦʜʨʞʘʪ ʧʦʤʘʣʢʫ ʦʜ 25 ʯʝʩʪʠʯʢʠ ʦʜ 200 ɛm ʠʣʠ ʧʦʛʦʣʝʤʠ ʥʘ 100 ml; 
ʠ 

3. ʀʟʨʘʙʦʪʝʥʠ ʩʝ ʦʜ ʥʘʿʤʘʣʢʫ 85 % ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ɼʠʙʨʦʤʦʪʝʪʨʘʬʣʫʦʨʦʝʪʘʥ (CAS 25497-30-7, 124-73-2, 27336-23-8); 

b. ʇʦʣʠʭʣʦʨʦʪʨʠʬʣʫʦʨʝʪʠʣʝʥ (ʝʜʠʥʩʪʚʝʥʦ ʤʘʩʣʝʥʠ ʠ ʚʦʩʦʯʥʠ 

ʤʦʜʠʬʠʢʘʮʠʠ); ʠʣʠ 

c. ʇʦʣʠʙʨʦʤʦʪʨʠʬʣʫʦʨʦʝʪʠʣʝʥ; 

d. ʌʣʫʦʨʦʿʘʛʣʝʨʦʜʥʠ ʨʘʟʣʘʜʥʠ ʝʣʝʢʪʨʦʥʩʢʠ ʬʣʫʠʜʠ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ 

ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʉʦʜʨʞʘʪ 85 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ, 

ʠʣʠ ʩʤʝʩʠ ʦʜ ʥʠʚ: 



a. ʄʦʥʦʤʝʨʥʠ ʦʙʣʠʮʠ ʥʘ ʧʝʨʬʣʫʦʨʦʧʦʣʠʘʣʢʠʣʝʪʝʨ-ʪʨʠʿʘʟʠʥʠ ʠʣʠ 

ʧʝʨʬʣʫʦʨʦʘʣʠʬʘʪʥʠ ʝʪʝʨʠ; 

b. ʇʝʨʬʣʫʦʨʦʘʣʢʠʣʘʤʠʥʠ; 

c. ʇʝʨʬʣʫʦʨʦʮʠʢʣʦʘʣʢʘʥʠ; ʠʣʠ 

d. ʇʝʨʬʣʫʦʨʦʘʣʢʘʥʠ; 

2. ɻʫʩʪʠʥʘ ʦʜ 1,5 g/ml ʠʣʠ ʧʦʛʦʣʝʤʘ ʥʘ 298 K (25ÁC); 

3. ɺʦ ʪʝʯʥʘ ʩʦʩʪʦʿʙʘ ʥʘ 273 K (0ÁC); ʠ 

4. ʉʦʜʨʞʘʪ 60 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ ʬʣʫʦʨ. 

ɿʘʙʝʣʝʰʢʘ: 1C006.d. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʪʝʨʠʿʘʣʠ ʦʧʨʝʜʝʣʝʥʠ ʠ ʩʧʘʢʫʚʘʥʠ 

ʢʘʢʦ ʤʝʜʠʮʠʥʩʢʠ ʧʨʦʠʟʚʦʜʠ. 

1C007 ʂʝʨʘʤʠʯʢʠ ʧʨʘʚʦʚʠ, ʥʝ-Ăʢʦʤʧʦʟʠʪʥʠñ ʢʝʨʘʤʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʝʨʘʤʠʯʢʠ 

Ăʤʘʪʨʠʯʥʠñ Ăʢʦʤʧʦʟʠʪʥʠñ ʤʘʪʝʨʠʿʘʣʠ ʠ ʧʨʝʢʫʨʟʦʨʩʢʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1C107. 

a. ʂʝʨʘʤʠʯʢʠ ʧʨʘʚʦʚʠ ʦʜ ʧʨʦʩʪʠ ʠʣʠ ʩʣʦʞʝʥʠ ʙʦʨʠʜʠ ʥʘ ʪʠʪʘʥʠʫʤ ʢʦʠ 

ʚʢʫʧʥʦ ʩʦʜʨʞʘʪ ʧʦʤʘʣʢʫ ʦʜ 5 000 ppm ʤʝʪʘʣʥʠ ʧʨʠʤʝʩʠ, ʥʝ ʟʝʤʘʿ˃ʠ ʛʠ 

ʧʨʝʜʚʠʜ ʦʥʠʝ ʰʪʦ ʩʝ ʥʘʤʝʨʥʦ ʜʦʜʘʜʝʥʠ, ʩʦ ʧʨʦʩʝʯʥʘ ʛʦʣʝʤʠʥʘ ʥʘ 

ʯʝʩʪʠʯʢʠ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ 5 ɛm ʠ ʩʦ ʥʝ ʧʦʚʝ˃ʝ ʦʜ 10% ʦʜ 

ʯʝʩʪʠʯʢʠʪʝ ʧʦʛʦʣʝʤʠ ʦʜ 10 ɛm; 

b. ʅʝ-Ăʢʦʤʧʦʟʠʪʥʠñ ʢʝʨʘʤʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʩʫʨʦʚ ʠʣʠ ʧʦʣʫʛʦʪʦʚ ʦʙʣʠʢ, 

ʩʦʩʪʘʚʝʥʠ ʦʜ ʙʦʨʠʜʠ ʥʘ ʪʠʪʘʥʠʫʤ ʩʦ ʛʫʩʪʠʥʘ ʦʜ 98% ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ 

ʪʝʦʨʝʪʩʢʘʪʘ ʛʫʩʪʠʥʘ; 

ɿʘʙʝʣʝʰʢʘ:  1C007.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʘʙʨʘʟʠʚʠ. 

c. Ăʂʦʤʧʦʟʠʪʥʠñ ʤʘʪʝʨʠʿʘʣʠ ʦʜ ʢʝʨʘʤʠʢʘ-ʢʝʨʘʤʠʢʘ ʩʦ ʩʪʘʢʣʝʥʘ ʠʣʠ 

ʦʢʩʠʜʥʘ Ăʤʘʪʨʠʮʘñ ʠ ʟʘʿʘʢʥʘʪʠ ʩʦ ʚʣʘʢʥʘ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ: 

1. ʀʟʨʘʙʦʪʝʥʠ ʩʝ ʦʜ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ: 

ʘ. Si-N; 

b. Si-C; 

c. Si-Al -O-N; ʠʣʠ 

d. Si-O-N; ʠ 

2. ʇʦʩʝʜʫʚʘʘʪ Ăʩʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 

12,7 × 10
3 
m;  



d. Ăʂʦʤʧʦʟʠʪʥʠñ ʤʘʪʝʨʠʿʘʣʠ ʦʜ ʢʝʨʘʤʠʢʘ-ʢʝʨʘʤʠʢʘ, ʩʦ ʠʣʠ ʙʝʟ ʧʦʩʪʦʿʘʥʘ 

ʤʝʪʘʣʥʘ ʬʘʟʘ, ʢʦʠ ʚʢʣʫʯʫʚʘʘʪ ʯʝʩʪʠʯʢʠ, ʨʝʩʠ ʠʣʠ ʚʣʘʢʥʘ, ʢʘʜʝ ʢʘʨʙʠʜʠʪʝ 

ʠʣʠ ʥʠʪʨʠʜʠʪʝ ʥʘ ʩʠʣʠʮʠʫʤ, ʮʠʨʢʦʥʠʫʤ ʠʣʠ ʙʦʨ ʿʘ ʬʦʨʤʠʨʘʘʪ 

Ăʤʘʪʨʠʮʘʪʘñ; 

e. ʇʨʝʢʫʨʟʦʨʩʢʠ ʤʘʪʝʨʠʿʘʣʠ (ʦʜʥʦʩʥʦ, ʧʦʣʠʤʝʨʥʠ ʠʣʠ ʤʝʪʘʣʦ-ʦʨʛʘʥʩʢʠ 

ʤʘʪʝʨʠʿʘʣʠ ʟʘ ʧʦʩʝʙʥʠ ʥʘʤʝʥʠ) ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʘʟʘ ʠʣʠ ʬʘʟʠ 

ʦʜ ʤʘʪʝʨʠʿʘʣʠʪʝ ʥʘʚʝʜʝʥʠ ʚʦ 1C007.c., ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʇʦʣʠʜʠʦʨʛʘʥʦʩʠʣʘʥʠ (ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ); 

2. ʇʦʣʠʩʠʣʘʟʘʥʠ (ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʠʣʠʮʠʫʤ ʥʠʪʨʠʜ); 

3. ʇʦʣʠʢʘʨʙʦʩʠʣʘʟʘʥʠ (ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʝʨʘʤʠʢʘ ʩʦ ʩʦʩʪʘʚʥʠ 

ʜʝʣʦʚʠ ʦʜ ʩʠʣʠʮʠʫʤ, ʿʘʛʣʝʨʦʜ ʠ ʘʟʦʪ); 

f. Ăʂʦʤʧʦʟʠʪʥʠñ ʤʘʪʝʨʠʿʘʣʠ ʦʜ ʢʝʨʘʤʠʢʘ-ʢʝʨʘʤʠʢʘ ʩʦ ʦʢʩʠʜʥʘ ʠʣʠ 

ʩʪʘʢʣʝʥʘ Ăʤʘʪʨʠʮʘñ ʠ ʟʘʿʘʢʥʘʪʠ ʩʦ ʥʝʧʨʝʢʠʥʘʪʠ ʚʣʘʢʥʘ ʦʜ ʢʦʿ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʠʚʝ ʩʠʩʪʝʤʠ: 

1. Al 2O3 (CAS 1344-28-1); ʠʣʠ 

2. Si-C-N. 

ɿʘʙʝʣʝʰʢʘ: 1C007.f. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʢʦʤʧʦʟʠʪʠñ ʢʦʠ ʩʦʜʨʞʘʪ ʚʣʘʢʥʘ 

ʦʜ ʦʚʠʝ ʩʠʩʪʝʤʠ ʩʦ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʥʘ ʚʣʘʢʥʦʪʦ 

ʧʦʤʘʣʘ ʦʜ 700 MPa ʥʘ 1 273 ʂ (1 000 ÁC) ʠʣʠ ʦʪʧʦʨʥʦʩʪ ʥʘ 

ʧʦʣʟʝˁʝ ʥʘ ʚʣʘʢʥʦʪʦ ʧʦʛʦʣʝʤʘ ʦʜ 1% ʜʝʬʦʨʤʘʮʠʿʘ ʧʨʠ 

ʥʘʧʨʝʛʘˁʝ ʧʨʠ ʦʧʪʦʚʘʨʝʥʦʩʪ ʦʜ 100 MPa ʥʘ 1 273 ʂ (1 000 

ÁC) ʚʦ ʪʝʢʦʪ ʥʘ 100 ʯʘʩʘ. 

1C008 ʅʝʬʣʫʦʨʠʥʠʨʘʥʠ ʧʦʣʠʤʝʨʥʠ ʩʫʧʩʪʘʥʮʠʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʀʤʠʜʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɹʠʩʤʘʣʝʠʤʠʜʠ; 

2. ɸʨʦʤʘʪʠʯʥʠ ʧʦʣʠʘʤʠʜ-ʠʤʠʜʠ (PAI) ʩʦ óʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʦʪʩʪʘʢʣʫʚʘˁʝ (Tg)ô ʧʦʛʦʣʝʤʘ ʦʜ 563 K (290 ÁC); 

3. ɸʨʦʤʘʪʠʯʥʠ ʧʦʣʠʘʤʠʜʠ  ʩʦ óʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʪʩʪʘʢʣʫʚʘˁʝ (Tg)ô 

ʧʦʛʦʣʝʤʘ ʦʜ 505 K (232 ÁC); 

4. ɸʨʦʤʘʪʠʯʥʠ ʧʦʣʠʝʪʝʨʠʤʠʜʠ ʩʦ óʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʪʩʪʘʢʣʫʚʘˁʝ (Tg)ô 

ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 563 K (290 ÁC); 

ɿʘʙʝʣʝʰʢʘ: 1C008.a. ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʩʫʧʩʪʘʥʮʠʠʪʝ ʚʦ ʪʝʯʥʘ ʠʣʠ 

ʮʚʨʩʪʘ Ăʨʘʩʪʦʧʣʠʚʘñ ʩʦʩʪʦʿʙʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʩʤʦʣʘ, ʧʨʘʚ, 

ʪʦʧʯʝ, ʬʠʣʤ, ʣʠʩʪ, ʣʝʥʪʘ ʠʣʠ ʚʨʚʢʘ. 

ʅʘʧʦʤʝʥʘ: ɿʘ ʥʝ-Ăʨʘʩʪʦʧʣʠʚʠñ ʘʨʦʤʘʪʠʯʥʠ ʧʦʣʠʠʤʠʜʠ ʚʦ ʦʙʣʠʢ ʥʘ 

ʬʠʣʤ, ʣʠʩʪ, ʣʝʥʪʘ ʠʣʠ ʚʨʚʢʘ, ʚʠʜʝʪʝ 1A003. 



b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

c. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

d. ʇʦʣʠʘʨʠʣʝʥʩʢʠ ʢʝʪʦʥʠ; 

e. ʇʦʣʠʘʨʠʣʝʥʩʢʠ ʩʫʣʬʠʜʠ, ʢʘʜʝ ʘʨʠʣʝʥʩʢʘʪʘ ʛʨʫʧʘ ʝ ʙʠʬʝʥʠʣʝʥ, 

ʪʨʠʬʝʥʠʣʝʥ ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ ʦʜ ʥʠʚ; 

f. ʇʦʣʠʙʠʬʝʥʠʣʝʥʪʝʨʩʫʣʬʦʥ ʩʦ óʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʪʩʪʘʢʣʫʚʘˁʝ (T
g
)ô ʢʦʿʘ 

ʥʘʜʤʠʥʫʚʘ 563 K (290 ÁC). 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

1. óóʊʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʪʩʪʘʢʣʫʚʘˁʝ (Tg)ô ʟʘ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠ ʤʘʪʝʨʠʿʘʣʠ 

ʦʜ 1C008.a.2., ʤʘʪʝʨʠʿʘʣʠ ʦʜ 1C008.a.4. ʠ ʤʘʪʝʨʠʿʘʣʠ ʦʜ 1C008.f ʩʝ 

ʦʜʨʝʜʫʚʘ ʩʦ ʧʦʤʦʰ ʥʘ ʤʝʪʦʜʦʪ ʦʧʠʰʘʥ ʚʦ ISO 11357-2 (1999) ʠʣʠ 

ʥʘʮʠʦʥʘʣʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ. 

2. óʊʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʦʪʩʪʘʢʣʫʚʘˁʝ (Tg)ô ʟʘ ʪʝʨʤʦʩʝʪʥʠ ʤʘʪʝʨʠʿʘʣʠ ʦʜ 

1C008.a.2. ʠ ʟʘ ʤʘʪʝʨʠʿʘʣʠ ʦʜ 1C008.a.3. ʩʝ ʦʜʨʝʜʫʚʘ ʩʦ ʧʦʤʦʰ ʥʘ 

ʤʝʪʦʜʦʪ ʥʘ ʚʠʪʢʘˁʝ ʚʦ 3 ʪʦʯʢʠ ʦʧʠʰʘʥ ʚʦ ASTM D 7028-07 ʠʣʠ 

ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘʮʠʦʥʘʣʝʥ ʩʪʘʥʜʘʨʜ. ʀʩʧʠʪʫʚʘˁʝʪʦ ʩʝ ʚʨʰʠ ʩʦ 

ʢʦʨʠʩʪʝˁʝ ʧʨʠʤʝʨʦʢ ʟʘ ʩʫʚʦ ʠʩʧʠʪʫʚʘˁʝ ʢʦʿ ʜʦʩʪʠʛʥʘʣ ʩʪʝʧʝʥ ʥʘ 

ʚʫʣʢʘʥʠʟʠʨʘˁʝ ʦʜ 90% ʢʘʢʦ ʰʪʦ ʝ ʦʧʨʝʜʝʣʝʥʦ ʩʦ ASTM E 2160-04 ʠʣʠ 

ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘʮʠʦʥʘʣʝʥ ʩʪʘʥʜʘʨʜ ʠ ʢʦʿ ʧʦʪʦʘ ʩʝ ʚʫʣʢʘʥʠʟʠʨʘ ʩʦ 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʩʪʘʥʜʘʨʜʥʠ ʧʨʦʮʝʩʠ ʠ ʧʨʦʮʝʩʠ ʧʦ 

ʠʟʚʨʰʝʥʘ ʚʫʣʢʘʥʠʟʘʮʠʿʘ ʩʦ ʢʦʠ ʩʝ ʜʦʙʠʚʘ ʥʘʿʚʠʩʦʢʘʪʘ Tg. 

1C009 ʅʝʦʙʨʘʙʦʪʝʥʠ ʬʣʫʦʨʠʨʘʥʠ ʩʦʝʜʠʥʝʥʠʿʘ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

b. ʌʣʫʦʨʠʨʘʥʠ ʧʦʣʠʠʤʠʜʠ ʢʦʠ ʩʦʜʨʞʘʪ 10 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ 

ʚʨʟʘʥ ʬʣʫʦʨ; 

c. ʌʣʫʦʨʠʨʘʥʠ ʬʦʩʬʘʟʝʥʩʢʠ ʝʣʘʩʪʦʤʝʨʠ ʢʦʠ ʩʦʜʨʞʘʪ 30 ʪʝʞʠʥʩʢʠ 

ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ ʚʨʟʘʥ ʬʣʫʦʨ. 

1C010 ñɺʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1C210 ʠ 9C110. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ɿʘ ʧʨʝʩʤʝʪʫʚʘˁʝ Ăʩʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ, Ăʩʧʝʮʠʬʠʯʝʥ 

ʤʦʜʫʣñ ʠʣʠ Ăʩʧʝʮʠʬʠʯʥʘ ʪʝʞʠʥʘñ ʥʘ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ 

ʤʘʪʝʨʠʿʘʣʠñ ʚʦ 1C010.a., 1C010.b., 1C010.c. ʠʣʠ 1C010.e.1.b., ʿʘʢʦʩʪʘ 

ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʠ ʤʦʜʫʣʦʪ ʪʨʝʙʘ ʜʘ ʩʝ ʫʪʚʨʜʫʚʘʘʪ ʩʦ ʧʦʤʦʰ ʥʘ 

ʄʝʪʦʜ ɸ ʦʧʠʰʘʥ ʚʦ  ISO 10618 (2004) ʠʣʠ ʥʘʮʠʦʥʘʣʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ. 



2. ʆʜʨʝʜʫʚʘˁʝʪʦ ʥʘ Ăʩʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ, Ăʩʧʝʮʠʬʠʯʝʥ 

ʤʦʜʫʣñ ʠʣʠ ʩʧʝʮʠʬʠʯʥʘ ʪʝʞʠʥʘ ʥʘ ʥʝʝʜʥʦʥʘʩʦʯʥʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ 

ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ (ʥʘ ʧʨʠʤʝʨ, ʪʢʘʝʥʠʥʠ, ʧʨʦʠʟʚʦʣʥʦ ʩʧʦʝʥʠ 

ʤʘʪʝʨʠʿʘʣʠ ʠ ʩʧʣʝʪʝʥʠ ʤʘʪʝʨʠʿʘʣʠ) ʚʦ 1C010 ʪʨʝʙʘ ʜʘ ʩʝ ʟʘʩʥʦʚʘ ʥʘ 

ʤʝʭʘʥʠʯʢʠʪʝ ʩʚʦʿʩʪʚʘ ʥʘ ʝʜʥʦʥʘʩʦʯʥʠʪʝ ʝʜʠʥʝʯʥʠ ʥʠʰʢʠ ʚʦ ʥʠʚʥʠʦʪ 

ʩʦʩʪʘʚ (ʥʘ ʧʨʠʤʝʨ, ʤʦʥʦʬʠʣʘʤʝʥʪʠ, ʧʨʝʜʠʚʘ, ʨʦʚʠʥʟʠ ʠʣʠ ʚʣʝʯʠ) ʧʨʝʜ ʜʘ 

ʙʠʜʘʪ ʦʙʨʘʙʦʪʝʥʠ ʚʦ ʥʝʝʜʥʦʥʘʩʦʯʥʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ 

ʤʘʪʝʨʠʿʘʣʠñ. 

ʘ. ʆʨʛʘʥʩʢʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

1. Ăʉʧʝʮʠʬʠʯʝʥ ʤʦʜʫʣñ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 12,7 Ĭ 106
 m; ʠ 

2.  Ăʉʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 23,5 × 10
4 
m;  

ɿʘʙʝʣʝʰʢʘ:  1C010.a. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʦʣʠʝʪʠʣʝʥ. 

b. ɱʘʛʣʝʨʦʜʥʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

1. Ăʉʧʝʮʠʬʠʯʝʥ ʤʦʜʫʣñ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 14,65 Ĭ 106 
m; ʠ 

2. Ăʉʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 26,82 Ĭ 104 
m;  

ɿʘʙʝʣʝʰʢʘ:  1C010.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ: 

ʘ. Ăɺʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʟʘ ʧʦʧʨʘʚʢʘ ʥʘ 

ʩʪʨʫʢʪʫʨʠ ʥʘ Ăʮʠʚʠʣʥʦ ʣʝʪʘʣʦñ ʠʣʠ ʣʘʤʠʥʘʪʠ, ʢʦʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʇʦʚʨʰʠʥʘ ʢʦʿʘ ʥʝ ʥʘʜʤʠʥʫʚʘ 1 m2
; 

2. ɼʦʣʞʠʥʘ ʢʦʿʘ ʥʝ ʥʘʜʤʠʥʫʚʘ 2,5 m; ʠ 

3. ʐʠʨʠʥʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 15 mm. 

b. ʄʝʭʘʥʠʯʢʠ ʠʩʮʝʧʝʥʠ, ʩʦʤʝʣʝʥʠ ʠʣʠ ʠʩʝʯʝʥʠ ʿʘʛʣʝʨʦʜʥʠ 

Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʩʦ ʜʦʣʞʠʥʘ ʦʜ 

25,0 mm ʠʣʠ ʧʦʤʘʣʢʫ. 

c. ʅʝʦʨʛʘʥʩʢʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

1. Ăʉʧʝʮʠʬʠʯʝʥ ʤʦʜʫʣñ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 2,54 Ĭ 106 
m; ʠ 

2. ʊʦʯʢʘ ʥʘ ʪʦʧʝˁʝ, ʦʤʝʢʥʫʚʘˁʝ, ʨʘʟʛʨʘʜʫʚʘˁʝ ʠʣʠ ʩʫʙʣʠʤʘʮʠʿʘ ʢʦʿʘ 
ʥʘʜʤʠʥʫʚʘ 1 922 K (1 649ÁC) ʚʦ ʠʥʝʨʪʥʘ ʩʨʝʜʠʥʘ; 

ɿʘʙʝʣʝʰʢʘ: 1C010.c. ʥʝ ʢʦʥʪʨʦʣʠʨʘ: 



ʘ. ʇʨʝʢʠʥʘʪʠ, ʧʦʚʝ˃ʝʬʘʟʥʠ, ʧʦʣʠʢʨʠʩʪʘʣʥʠ ʚʣʘʢʥʘ ʦʜ 

ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ ʚʦ ʦʙʣʠʢ ʥʘ ʠʩʮʝʧʝʥʠ ʚʣʘʢʥʘ ʠʣʠ 

ʧʨʦʠʟʚʦʣʥʦ ʩʧʦʝʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʦʿ ʩʦʜʨʞʠ 3 ʪʝʞʠʥʩʢʠ 

ʧʨʦʮʝʥʪʠ ʥʘ ʩʠʣʠʮʠʫʤ ʜʠʦʢʩʠʜ ʠʣʠ ʧʦʚʝ˃ʝ, ʩʦ 

Ăʩʧʝʮʠʬʠʯʝʥ ʤʦʜʫʣñ ʦʜ ʧʦʤʘʣʢʫ ʦʜ 10 × 10
6
 m; 

b. ɺʣʘʢʥʘ ʦʜ ʤʦʣʠʙʜʝʥ ʠ ʦʜ ʣʝʛʫʨʠ ʥʘ ʤʦʣʠʙʜʝʥ; 

c. ɹʦʨʥʠ ʚʣʘʢʥʘ; 

d. ʇʨʝʢʠʥʘʪʠ ʢʝʨʘʤʠʯʢʠ ʚʣʘʢʥʘ ʩʦ ʪʦʯʢʘ ʥʘ ʪʦʧʝˁʝ, 

ʦʤʝʢʥʫʚʘˁʝ, ʨʘʟʛʨʘʜʫʚʘˁʝ ʠʣʠ ʩʫʙʣʠʤʘʮʠʿʘ ʢʦʿʘ ʝ ʧʦʥʠʩʢʘ 

ʦʜ 2 043 K (1 770ÁC) ʚʦ ʠʥʝʨʪʥʘ ʩʨʝʜʠʥʘ. 

d. Ăɺʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

1. ʉʦʩʪʘʚʝʥʠ ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

ʘ. ʇʦʣʠʝʪʝʨʠʤʠʜʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C008.a.; ʠʣʠ 

b. ʄʘʪʝʨʠʿʘʣʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C008.b. ʜʦ lC008.f; ʠʣʠ  

2. ʉʦʩʪʘʚʝʥʠ ʦʜ ʤʘʪʝʨʠʿʘʣʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C010.d.1.a. ʠʣʠ 

1C010.d.1.b. ʠ Ăʠʟʤʝʰʘʥʠñ ʩʦ ʜʨʫʛʠ ʚʣʘʢʥʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C010.a., 

1C010.b. ʠʣʠ 1C010.c.; 

e. Ăɺʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ, ʮʝʣʦʩʥʦ ʠʣʠ ʜʝʣʫʤʥʦ 

ʠʤʧʨʝʛʥʠʨʘʥʠ ʩʦ ʩʤʦʣʘ ʠʣʠ ʢʘʪʨʘʥ (ʧʨʝʧʨʝʛʠ), Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ 

ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʦʙʣʦʞʝʥʠ ʩʦ ʤʝʪʘʣ ʠʣʠ ʿʘʛʣʝʨʦʜ (ʧʨʝʬʦʨʤʠ) ʠʣʠ 

Ăʧʨʝʬʦʨʤʠ ʩʦ ʿʘʛʣʝʨʦʜʥʠ ʚʣʘʢʥʘñ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ:  

1. ʇʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

ʘ. ʅʝʦʨʛʘʥʩʢʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

1C010.c.; ʠʣʠ 

b. ʆʨʛʘʥʩʢʠ ʠʣʠ ʿʘʛʣʝʨʦʜʥʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ 

ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. Ăʉʧʝʮʠʬʠʯʝʥ ʤʦʜʫʣñ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 10,15 Ĭ 106 
m; ʠ 

2. Ăʉʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 17,7 Ĭ 
10

4 
m; ʠ  

2. ʇʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

ʘ. ʉʤʦʣʘ ʠʣʠ ʢʘʪʨʘʥ, ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C008 ʠʣʠ 1C009.b.; 



b. óʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʪʩʪʘʢʣʫʚʘˁʝ ʩʦ ɼʠʥʘʤʠʯʢʘ ʤʝʭʘʥʠʯʢʘ ʘʥʘʣʠʟʘ 

(DMA Tg)ô ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 453 K (180 ÁC) ʩʦ ʬʝʥʦʣʥʘ 

ʩʤʦʣʘ; ʠʣʠ 

c. óʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʦʪʩʪʘʢʣʫʚʘˁʝ ʩʦ ɼʠʥʘʤʠʯʢʘ ʤʝʭʘʥʠʯʢʘ ʘʥʘʣʠʟʘ 

(DMA Tg)ô ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 505 K (232 ÁC) ʩʦ ʩʤʦʣʘ ʠʣʠ 

ʢʘʪʨʘʥ ʢʦʠ ʥʝ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C008 ʠʣʠ 1C009.b., ʠ ʥʝ ʩʝ 

ʬʝʥʦʣʥʘ ʩʤʦʣʘ; 

ɿʘʙʝʣʝʰʢʘ 1:  Ăɺʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʦʙʣʦʞʝʥʠ ʩʦ ʤʝʪʘʣ 

ʠʣʠ ʿʘʛʣʝʨʦʜ (ʧʨʝʬʦʨʤʠ) ʠʣʠ Ăʧʨʝʬʦʨʤʠ ʦʜ ʿʘʛʣʝʨʦʜʥʠ 

ʚʣʘʢʥʘñ, ʢʦʠ ʥʝ ʩʝ ʠʤʧʨʝʛʥʠʨʘʥʠ ʩʦ ʩʤʦʣʘ ʠʣʠ ʢʘʪʨʘʥ, 

ʦʧʨʝʜʝʣʝʥʠ ʩʝ ʩʦ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʚʦ 

1C010.a., 1C010.b. ʠʣʠ 1C010.c. 

ɿʘʙʝʣʝʰʢʘ 2: 1C010.e. ʥʝ ʢʦʥʪʨʦʣʠʨʘ: 

ʘ. ɱʘʛʣʝʨʦʜʥʠ Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ 

Ăʤʘʪʨʠʯʥʦñ ʠʤʧʨʝʛʥʠʨʘʥʠ ʩʦ ʝʧʦʢʩʠʜʥʘ ʩʤʦʣʘ (ʧʨʝʧʨʝʛʠ) 

ʟʘ ʧʦʧʨʘʚʢʘ ʥʘ ʩʪʨʫʢʪʫʨʠ ʥʘ Ăʮʠʚʠʣʥʦ ʣʝʪʘʣʦñ ʠʣʠ 

ʣʘʤʠʥʘʪʠ, ʢʦʠ ʩʦʜʨʞʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʇʦʚʨʰʠʥʘ ʢʦʿʘ ʥʝ ʥʘʜʤʠʥʫʚʘ 1 m2
; 

2. ɼʦʣʞʠʥʘ ʢʦʿʘ ʥʝ ʥʘʜʤʠʥʫʚʘ 2,5 m; ʠ 

3. ʐʠʨʠʥʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ  15 mm. 

b. Ăɺʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʮʝʣʦʩʥʦ ʠʣʠ 

ʜʝʣʫʤʥʦ ʠʤʧʨʝʛʥʠʨʘʥʠ ʩʦ ʩʤʦʣʘ ʠʣʠ ʢʘʪʨʘʥ, ʤʝʭʘʥʠʯʢʠ 

ʠʩʮʝʧʝʥʠ, ʩʦʤʝʣʝʥʠ ʠʣʠ ʠʩʝʯʝʥʠ, ʩʦ ʜʦʣʞʠʥʘ ʦʜ 25,0 mm 

ʠʣʠ ʧʦʤʘʣʢʫ ʢʦʛʘ ʩʝ ʢʦʨʠʩʪʠ ʩʤʦʣʘ ʠʣʠ ʢʘʪʨʘʥ ʨʘʟʣʠʯʥʠ 

ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C008 ʠʣʠ 1C009.b. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óʊʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʧʨʝʤʠʥ ʦʜ ʩʪʘʢʣʝʥʘ ʩʦʩʪʦʿʙʘ ʩʦ ɼʠʥʘʤʠʯʥʘ ʤʝʭʘʥʠʢʘ 

ʘʥʘʣʠʟʘ (DMA Tg)ó ʟʘ ʤʘʪʝʨʠʿʘʣʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C010.e. ʩʝ ʦʜʨʝʜʫʚʘ ʩʦ 

ʧʦʤʦʰ ʥʘ ʤʝʪʦʜʦʪ ʦʧʠʰʘʥ ʚʦ ASTM D 7028-07 ʠʣʠ ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘʮʠʦʥʘʣʝʥ 

ʩʪʘʥʜʘʨʜ, ʥʘ ʩʫʚ ʧʨʠʤʝʨʦʢ ʟʘ ʠʩʧʠʪʫʚʘˁʝ. ʂʦʛʘ ʩʝ ʨʘʙʦʪʠ ʟʘ ʪʝʨʤʦʩʝʪʥʠ 

ʤʘʪʝʨʠʿʘʣʠ, ʩʪʝʧʝʥʦʪ ʥʘ ʚʫʣʢʘʥʠʟʠʨʘˁʝ ʥʘ ʩʫʚʠʦʪ ʧʨʠʤʝʨʦʢ ʟʘ ʠʩʧʠʪʫʚʘˁʝ 

ʠʟʥʝʩʫʚʘ ʥʘʿʤʘʣʢʫ 90 % ʢʘʢʦ ʰʪʦ ʝ ʜʝʬʠʥʠʨʘʥʦ ʩʦ ASTM ɽ 2160-04 ʠʣʠ 

ʝʢʚʠʚʘʣʝʥʪʝʥ ʥʘʮʠʦʥʘʣʝʥ ʩʪʘʥʜʘʨʜ. 

1C011 ʄʝʪʘʣʠ ʠ ʩʦʝʜʠʥʝʥʠʿʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ ʠ 

1C111. 



ʘ. ʄʝʪʘʣʠ ʩʦ ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʠ ʧʦʤʘʣʘ ʦʜ 60 Õm, ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ 

ʩʬʝʨʠʯʥʠ, ʘʪʦʤʠʟʠʨʘʥʠ, ʩʬʝʨʦʠʜʥʠ, ʚʦ ʚʠʜ ʥʘ ʣʫʰʧʠ ʠʣʠ ʤʝʣʝʥʠ, 

ʧʨʦʠʟʚʝʜʝʥʠ ʦʜ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʩʦʜʨʞʠ 99% ʠʣʠ ʧʦʚʝ˃ʝ ʮʠʨʢʦʥʠʫʤ, 

ʤʘʛʥʝʟʠʫʤ ʠ ʥʠʚʥʠ ʣʝʛʫʨʠ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʇʨʠʨʦʜʥʘʪʘ ʩʦʜʨʞʠʥʘ ʥʘ ʭʘʬʥʠʫʤ ʚʦ ʮʠʨʢʦʥʠʫʤ (ʦʙʠʯʥʦ 2% ʜʦ 7%) ʩʝ 

ʙʨʦʠ ʩʦ ʮʠʨʢʦʥʠʫʤʦʪ. 

ɿʘʙʝʣʝʰʢʘ: ʄʝʪʘʣʠʪʝ ʠʣʠ ʣʝʛʫʨʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C011.ʘ. ʩʝ 

ʢʦʥʪʨʦʣʠʨʘʘʪ ʥʝʟʘʚʠʩʥʦ ʦʜ ʪʦʘ ʜʘʣʠ ʤʝʪʘʣʠʪʝ ʠʣʠ 

ʣʝʛʫʨʠʪʝ ʩʝ ʭʝʨʤʝʪʠʯʢʠ ʟʘʪʚʦʨʝʥʠ ʚʦ ʘʣʫʤʠʥʠʫʤ, 

ʤʘʛʥʝʟʠʫʤ, ʮʠʨʢʦʥʠʫʤ ʠʣʠ ʙʝʨʠʣʠʫʤ. 

b. ɹʦʨ ʠʣʠ ʣʝʛʫʨʠ ʥʘ ʙʦʨ, ʩʦ ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʠʪʝ ʦʜ 60 ɛm ʠʣʠ 

ʧʦʤʘʣʢʫ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɹʦʨ ʩʦ ʯʠʩʪʦʪʘ ʦʜ 85 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ; 

2. ʃʝʛʫʨʠ ʥʘ ʙʦʨ ʩʦ ʩʦʜʨʞʠʥʘ ʥʘ ʙʦʨ ʦʜ 85 % ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ 

ʧʦʚʝ˃ʝ; 

ɿʘʙʝʣʝʰʢʘ: ʄʝʪʘʣʠʪʝ ʠʣʠ ʣʝʛʫʨʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C011.b. ʩʝ 

ʢʦʥʪʨʦʣʠʨʘʘʪ ʥʝʟʘʚʠʩʥʦ ʦʜ ʪʦʘ ʜʘʣʠ ʤʝʪʘʣʠʪʝ ʠʣʠ 

ʣʝʛʫʨʠʪʝ ʩʝ ʭʝʨʤʝʪʠʯʢʠ ʟʘʪʚʦʨʝʥʠ ʚʦ ʘʣʫʤʠʥʠʫʤ, 

ʤʘʛʥʝʟʠʫʤ, ʮʠʨʢʦʥʠʫʤ ʠʣʠ ʙʝʨʠʣʠʫʤ. 

c. ɻʚʘʥʠʜʠʥ ʥʠʪʨʘʪ (CAS 506-93-4); 

d. ʅʠʪʨʦʛʚʘʥʠʜʠʥ (NQ) (CAS 556-88-7). 

ʅʘʧʦʤʝʥʘ: ɺʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ʠ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʤʝʪʘʣʥʠ 

ʧʨʘʚʦʚʠ ʠʟʤʝʰʘʥʠ ʩʦ ʜʨʫʛʠ ʩʫʧʩʪʘʥʮʠʠ ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ ʩʤʝʩʘ 

ʬʦʨʤʫʣʠʨʘʥʘ ʟʘ ʚʦʝʥʠ ʥʘʤʝʥʠ. 

1C012 ʄʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʆʚʠʝ ʤʘʪʝʨʠʿʘʣʠ ʚʦʦʙʠʯʘʝʥʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʥʫʢʣʝʘʨʥʠ ʠʟʚʦʨʠ ʥʘ ʪʦʧʣʠʥʘ. 

ʘ. ʇʣʫʪʦʥʠʫʤ ʚʦ ʢʦʿ ʙʠʣʦ ʦʙʣʠʢ ʩʦ ʩʦʜʨʞʠʥʘ ʥʘ ʠʟʦʪʦʧʠ ʥʘ ʧʣʫʪʦʥʠʫʤ-238 

ʦʜ ʧʦʚʝ˃ʝ ʦʜ 50 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ; 

ɿʘʙʝʣʝʰʢʘ: 1C012.a. ʥʝ ʢʦʥʪʨʦʣʠʨʘ: 

 ʘ. ʇʨʘʪʢʠ ʩʦ ʩʦʜʨʞʠʥʘ ʥʘ ʧʣʫʪʦʥʠʫʤ ʦʜ 1g ʠʣʠ 

ʧʦʤʘʣʢʫ; 



 b. ʇʨʘʪʢʠ ʩʦ 3 Ăʝʬʝʢʪʠʚʥʠ ʛʨʘʤʘñ ʠʣʠ ʧʦʤʘʣʢʫ ʢʦʛʘ ʩʝ 

ʩʦʜʨʞʘʥʠ ʚʦ ʩʝʥʟʦʨʩʢʠʦʪ ʜʝʣ ʚʦ ʠʥʩʪʨʫʤʝʥʪʠ. 

b. Ăʇʨʝʪʭʦʜʥʦ ʦʜʜʝʣʝʥñ ʥʝʧʪʫʥʠʫʤ-237 ʚʦ ʢʦʿ ʙʠʣʦ ʦʙʣʠʢ. 

ɿʘʙʝʣʝʰʢʘ: 1C012.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʠʩʧʦʨʘʢʠ ʩʦ ʩʦʜʨʞʠʥʘ ʥʘ 

ʥʝʧʪʦʥʠʫʤ-237 ʦʜ 1 g ʠʣʠ ʧʦʤʘʣʢʫ. 

1C101 ʄʘʪʝʨʠʿʘʣʠ ʠ ʫʨʝʜʠ ʟʘ ʥʘʤʘʣʝʥʘ ʚʦʦʯʣʠʚʦʩʪ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ ʨʘʜʘʨʩʢʘ 

ʨʝʬʣʝʢʪʠʚʥʦʩʪ, ʫʣʪʨʘʚʠʦʣʝʪʦʚʠ/ʠʥʬʨʘʮʨʚʝʥʠ ʦʜʨʘʟʠ ʠ ʘʢʫʩʪʠʯʥʠ ʦʜʨʘʟʠ, 

ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʢʦʠ ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ 1C001, ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ 

óʨʘʢʝʪʠô, Ăʨʘʢʝʪʥʠñ ʧʦʪʩʠʩʪʝʤʠ ʠʣʠ ʙʝʩʧʠʣʦʪʥʠ ʣʝʪʘʣʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A012 

ʠʣʠ 9A112.a. 

ɿʘʙʝʣʝʰʢʘ 1:  1C101 ʦʧʬʘ˃ʘ: 

ʘ. ʉʪʨʫʢʪʫʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʦʙʣʦʛʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʥʘʤʘʣʝʥʘ ʨʘʜʘʨʩʢʘ ʨʝʬʣʝʢʪʠʚʥʦʩʪ; 

b. ʆʙʣʦʛʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʙʦʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʥʘʤʘʣʝʥʘ 

ʠʣʠ ʧʨʠʣʘʛʦʜʝʥʘ ʨʝʬʣʝʢʪʠʚʥʦʩʪ ʠʣʠ ʝʤʠʩʠʚʥʦʩʪ ʥʘ 

ʤʠʢʨʦʙʨʘʥʦʚʠ, ʠʥʬʨʘʮʨʚʝʥʠ ʠʣʠ ʫʣʪʨʘʚʠʦʣʝʪʦʚʠ ʨʝʛʠʦʥʠ ʥʘ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʦʪ ʩʧʝʢʪʘʨ. 

ɿʘʙʝʣʝʰʢʘ 2: 1C101 ʥʝ ʛʠ ʦʧʬʘ˃ʘ ʦʙʣʦʛʠʪʝ ʢʦʠ ʧʦʩʝʙʥʦ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ 

ʪʝʨʤʘʣʥʘ ʢʦʥʪʨʦʣʘ ʥʘ ʩʘʪʝʣʠʪʠ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 1C101, óʨʘʢʝʪʘô ʝ ʮʝʣʦʩʝʥ ʨʘʢʝʪʝʥ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤʠ ʥʘ ʙʝʩʧʠʣʦʪʥʠ ʣʝʪʘʣʘ 

ʩʦ ʜʦʤʝʪ ʧʦʛʦʣʝʤ ʦʜ 300 km. 

1C102 ʇʦʚʪʦʨʥʦ ʟʘʩʠʪʝʥʠ ʧʠʨʦʣʠʟʠʨʘʥʠ ʤʘʪʝʨʠʿʘʣʠ ʦʜ ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ ʢʦʠ ʩʝ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʚʩʝʣʝʥʩʢʠ ʣʘʥʩʠʨʥʠ ʣʝʪʘʣʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A004 ʠʣʠ 

ʩʦʥʜʘʞʥʠ ʨʘʢʝʪʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A104. 

1C107 ɻʨʘʬʠʪʥʠ ʠ ʢʝʨʘʤʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C007, 

ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ɻʨʘʬʠʪʠ ʩʦ ʤʘʣʦ ʟʨʥʦ ʩʦ ʦʙʝʤʥʘ ʛʫʩʪʠʥʘ ʦʜ 1,72 g/cm
3
 ʠʣʠ ʧʦʛʦʣʝʤʘ, 

ʠʟʤʝʨʝʥʘ ʥʘ 288 K (15ÁC) ʠ ʩʦ ʛʦʣʝʤʠʥʘ ʥʘ ʟʨʥʦ ʦʜ 100 Õm ʠʣʠ ʧʦʤʘʣʢʫ, 

ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʨʘʢʝʪʥʠ ʤʣʘʟʥʠʮʠ ʠ ʥʦʩʥʠ ʚʨʚʦʚʠ ʥʘ ʣʝʪʘʣʘ 

ʟʘ ʧʦʚʪʦʨʥʦ ʚʣʝʛʫʚʘˁʝ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ ʠ ʢʦʠ ʤʦʞʝ ʤʘʰʠʥʩʢʠ ʜʘ ʩʝ 

ʦʙʨʘʙʦʪʘʪ ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ ʢʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʧʨʦʠʟʚʦʜʠ: 

1. ʎʠʣʠʥʜʘʨʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 120 mm ʠʣʠ ʧʦʛʦʣʝʤ ʠ ʜʦʣʞʠʥʘ ʦʜ 50 mm 

ʠʣʠ ʧʦʛʦʣʝʤʘ; 

2. ʎʝʚʢʠ ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 65 mm ʠʣʠ ʧʦʛʦʣʝʤ ʠ ʜʝʙʝʣʠʥʘ ʥʘ 

ʼʠʜʦʪ ʦʜ 25 mm ʠʣʠ ʧʦʛʦʣʝʤʘ ʠ ʜʦʣʞʠʥʘ ʦʜ 50 mm ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠʣʠ 



3. ɹʣʦʢʦʚʠ ʩʦ ʛʦʣʝʤʠʥʘ ʦʜ 120 mm Ĭ 120 mm Ĭ 50 mm ʠʣʠ ʧʦʚʝ˃ʝ; 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 0C004. 

b. ʇʠʨʦʣʠʪʠʯʢʠ ʛʨʘʬʠʪʠ ʠʣʠ ʛʨʘʬʠʪʠ ʟʘʿʘʢʥʘʪʠ ʩʦ ʚʣʘʢʥʘ, ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʨʠʩʪʘʪ ʟʘ ʨʘʢʝʪʥʠ ʤʣʘʟʥʠʮʠ ʠ ʥʦʩʥʠ ʚʨʚʦʚʠ ʥʘ ʣʝʪʘʣʘ ʟʘ ʚʨʘ˃ʘˁʝ ʚʦ 

ʘʪʤʦʩʬʝʨʘʪʘ ʢʦʠ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʚʦ Ăʨʘʢʝʪʠñ, ʚʩʝʣʝʥʩʢʠ ʣʘʥʩʠʨʥʠ 

ʣʝʪʘʣʘ, ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A004 ʠʣʠ ʩʦʥʜʘʞʥʠ ʨʘʢʝʪʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A104; 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 0C004. 

c. ʂʝʨʘʤʠʯʢʠ ʢʦʤʧʦʟʠʪʥʠ ʤʘʪʝʨʠʿʘʣʠ (ʜʠʝʣʝʢʪʨʠʯʥʘ ʢʦʥʩʪʘʥʪʘ ʧʦʤʘʣʘ ʦʜ 6 

ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʦʜ 100 MHz ʜʦ 100 GHz) ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʨʘʜʦʤʠ 

ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ Ăʨʘʢʝʪʠñ, ʚʩʝʣʝʥʩʢʠ ʣʘʥʩʠʨʥʠ ʣʝʪʘʣʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

9A004 ʠʣʠ ʩʦʥʜʘʞʥʠ ʨʘʢʝʪʠ ʥʘʚʝʜʝʥʠ ʚʦ 9A104; 

d. ɿʘʬʘʪʥʠʥʩʢʠ ʤʘʰʠʥʩʢʠ ʦʙʨʘʙʦʪʣʠʚʘ ʥʝʧʝʯʝʥʘ ʢʝʨʘʤʠʢʘ ʟʘʿʘʢʥʘʪʘ ʩʦ 

ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ, ʫʧʦʪʨʝʙʣʠʚʘ ʟʘ ʥʦʩʥʠ ʚʨʚʦʚʠ ʥʘ Ăʨʘʢʝʪʠñ, ʚʩʝʣʝʥʩʢʠ 

ʣʘʥʩʠʨʥʠ ʣʝʪʘʣʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A004 ʠʣʠ ʩʦʥʜʘʞʥʠ ʨʘʢʝʪʠ ʦʧʨʝʜʝʣʝʥʠ 

ʚʦ 9A104; 

e. ʂʝʨʘʤʠʯʢʠ ʢʦʤʧʦʟʠʪʠ ʟʘʿʘʢʥʘʪʠ ʩʦ ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ, ʫʧʦʪʨʝʙʣʠʚʠ ʟʘ 

ʥʦʩʥʠ ʚʨʚʦʚʠ, ʚʩʝʣʝʥʩʢʠ ʣʝʪʘʣʘ ʟʘ ʚʨʘ˃ʘˁʝ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ, ʚʩʝʣʝʥʩʢʠ 

ʣʘʥʩʠʨʥʠ ʣʝʪʘʣʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A004 ʠʣʠ ʩʦʥʜʘʞʥʠ ʨʘʢʝʪʠ ʦʧʨʝʜʝʣʝʥʠ 

ʚʦ 9A104.  

1C111 ʇʦʛʦʥʩʢʠ ʛʦʨʠʚʘ ʠ ʩʦʩʪʘʚʥʠ ʭʝʤʠʢʘʣʠʠ ʟʘ ʧʦʛʦʥʩʢʠ ʛʦʨʠʚʘ, ʨʘʟʣʠʯʥʠ ʦʜ 

ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C011, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʇʦʛʦʥʩʢʠ ʩʫʧʩʪʘʥʮʠʠ: 

1. ʉʬʝʨʠʯʝʥ ʠʣʠ ʩʬʝʨʦʠʜʝʥ ʘʣʫʤʠʥʠʫʤʩʢʠ ʧʨʘʚ, ʨʘʟʣʠʯʝʥ ʦʜ ʦʥʦʿ ʢʦʿ ʝ 

ʦʧʨʝʜʝʣʝʥ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ, ʩʦ ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʘ 

ʧʦʤʘʣʘ ʦʜ 200 Õm ʠ ʩʦʜʨʞʠʥʘ ʥʘ ʘʣʫʤʠʥʠʫʤ ʦʜ 97% ʪʝʞʠʥʩʢʠ 

ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ, ʜʦʢʦʣʢʫ ʥʘʿʤʘʣʢʫ 10% ʦʜ ʚʢʫʧʥʘʪʘ ʪʝʞʠʥʘ ʝ 

ʩʦʩʪʘʚʝʥʘ ʦʜ ʯʝʩʪʠʯʢʠ ʧʦʤʘʣʠ ʦʜ 63 Õm, ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 2591-

1:1988 ʠʣʠ ʥʘʮʠʦʥʘʣʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɻʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʘ ʦʜ 63 Õm (ISO R-565) ʩʦʦʜʚʝʪʩʪʚʫʚʘ ʩʦ 250 

ʦʢʮʘ (ʧʦ ʊʘʿʣʝʨ) ʠʣʠ 230 ʦʢʮʘ (ASTM ʩʪʘʥʜʘʨʜ ɽ-11). 

2. ʄʝʪʘʣʥʠ ʧʨʘʚʦʚʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʩʦ ʂʦʥʪʨʦʣʘ ʥʘ 

ʚʦʝʥʠ ʩʪʦʢʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʄʝʪʘʣʥʠ ʧʨʘʚʦʚʠ ʦʜ ʮʠʨʢʦʥʠʫʤ, ʙʝʨʠʣʠʫʤ ʠʣʠ ʤʘʛʥʝʟʠʫʤ, ʠʣʠ 

ʣʝʛʫʨʠ ʥʘ ʦʚʠʝ ʤʝʪʘʣʠ, ʜʦʢʦʣʢʫ ʥʘʿʤʘʣʢʫ 90% ʦʜ ʚʢʫʧʥʠʪʝ 

ʯʝʩʪʠʯʢʠ, ʩʧʦʨʝʜ ʚʦʣʫʤʝʥ ʠʣʠ ʪʝʞʠʥʘ ʥʘ ʯʝʩʪʠʯʢʘ, ʩʝ ʧʦʤʘʣʠ ʦʜ 

60 Õm (ʦʜʨʝʜʝʥʦ ʩʦ ʪʝʭʥʠʢʠ ʟʘ ʤʝʨʝˁʝ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʩʦ ʧʦʤʦʰ 



ʥʘ ʨʝʰʝʪʦ, ʣʘʩʝʨʩʢʘ ʜʠʬʨʘʢʮʠʿʘ ʠʣʠ ʦʧʪʠʯʢʦ ʩʢʝʥʠʨʘˁʝ) ʙʝʟ 

ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʩʬʝʨʠʯʥʠ, ʘʪʦʤʠʟʠʨʘʥʠ, ʩʬʝʨʦʠʜʥʠ, ʣʫʰʧʝʩʪʠ 

ʠʣʠ ʤʝʣʝʥʠ, ʢʦʠ ʩʦʜʨʞʘʪ 97% ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ 

ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ; 

1. ʎʠʨʢʦʥʠʫʤ; 

2. ɹʝʨʠʣʠʫʤ; ʠʣʠ 

3. ʄʘʛʥʝʟʠʫʤ; 

 ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

 ʇʨʠʨʦʜʥʘʪʘ ʩʦʜʨʞʠʥʘ ʥʘ ʭʘʬʥʠʫʤ ʚʦ ʮʠʨʢʦʥʠʫʤʦʪ (ʦʙʠʯʥʦ 2% 

ʜʦ 7%) ʩʝ ʙʨʦʠ ʩʦ ʮʠʨʢʦʥʠʫʤʦʪ. 

b.  ʄʝʪʘʣʥʠ ʧʨʘʚʦʚʠ ʠʣʠ ʦʜ ʙʦʨ ʠʣʠ ʦʜ ʣʝʛʫʨʠ ʥʘ ʙʦʨ ʩʦ ʩʦʜʨʞʠʥʘ ʥʘ 

ʙʦʨ ʦʜ 85% ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ, ʜʦʢʦʣʢʫ ʥʘʿʤʘʣʢʫ 90% ʦʜ 

ʚʢʫʧʥʠʪʝ ʯʝʩʪʠʯʢʠ, ʩʧʦʨʝʜ ʚʦʣʫʤʝʥ ʠʣʠ ʪʝʞʠʥʘ ʥʘ ʯʝʩʪʠʯʢʘ, ʩʝ 

ʩʦʩʪʦʿʘʪ ʦʜ ʯʝʩʪʠʯʢʠ ʧʦʤʘʣʠ ʦʜ 60 Õm (ʦʜʨʝʜʝʥʦ ʩʦ ʪʝʭʥʠʢʠ ʟʘ 

ʤʝʨʝˁʝ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʩʦ ʧʦʤʦʰ ʥʘ ʨʝʰʝʪʦ, ʣʘʩʝʨʩʢʘ ʜʠʬʨʘʢʮʠʿʘ 

ʠʣʠ ʦʧʪʠʯʢʦ ʩʢʝʥʠʨʘˁʝ) ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʩʬʝʨʠʯʥʠ, ʘʪʦʤʠʟʠʨʘʥʠ, 

ʩʬʝʨʦʠʜʥʠ, ʣʫʰʧʝʩʪʠ ʠʣʠ ʤʝʣʝʥʠ; 

ɿʘʙʝʣʝʰʢʘ: 1C111a.2.a. ʠ 1C111a.2.b. ʢʦʥʪʨʦʣʠʨʘʘʪ ʧʨʘʰʢʘʩʪʠ 

ʩʤʝʩʠ ʩʦ ʧʦʚʝ˃ʝʤʦʜʘʣʥʘ ʨʘʩʧʨʝʜʝʣʙʘ ʥʘ ʯʝʩʪʠʯʢʠʪʝ (ʥʘ 

ʧʨʠʤʝʨ, ʩʤʝʩʠ ʦʜ ʟʨʥʘ ʩʦ ʨʘʟʣʠʯʥʠ ʛʦʣʝʤʠʥʠ ʥʘ ʟʨʥʘʪʘ) 

ʜʦʢʦʣʢʫ ʩʝ ʢʦʥʪʨʦʣʠʨʘʥʠ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʨʝʞʠʤʠ. 

3. ʆʢʩʠʜʘʥʪʥʠ ʩʫʧʩʪʘʥʮʠʠ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʨʘʢʝʪʥʠ ʤʦʪʦʨʠ ʥʘ ʪʝʯʥʦ 

ʧʦʛʦʥʩʢʦ ʛʦʨʠʚʦ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ɼʠʘʟʦʪ ʪʨʠʦʢʩʠʜ (CAS 10544-73-7); 

b. ɸʟʦʪ ʜʠʦʢʩʠʜ (CAS 10102-44-0)/ʜʠʘʟʦʪ ʪʝʪʨʘʦʢʩʠʜ (CAS 10544-72-

6); 

c. ɼʠʘʟʦʪ ʧʝʥʪʦʢʩʠʜ (CAS 10102-03-1); 

d. ʄʝʰʘʥʠ ʦʢʩʠʜʠ ʥʘ ʘʟʦʪ (MON); 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʄʝʰʘʥʠ ʦʢʩʠʜʠ ʥʘ ʘʟʦʪ (ʄʆN) ʩʝ ʨʘʩʪʚʦʨʠ ʥʘ ʘʟʦʪ ʦʢʩʠʜ (Nʆ) ʚʦ 

ʜʠʘʟʦʪ ʪʝʪʨʘʦʢʩʠʜ/ʘʟʦʪ ʜʠʦʢʩʠʜ (N2O4/NO2) ʢʦʠ ʤʦʞʘʪ ʜʘ ʩʝ 

ʫʧʦʪʨʝʙʘʪ ʚʦ ʨʘʢʝʪʥʠ ʩʠʩʪʝʤʠ. ʇʦʩʪʦʠ ʥʠʟʘ ʩʦʩʪʘʚʠ ʢʦʠ ʤʦʞʘʪ ʜʘ 

ʩʝ ʦʟʥʘʯʘʪ ʢʘʢʦ ʄʆNi ʠʣʠ MONij, ʢʘʜʝ i ʠ j ʩʝ ʮʝʣʠ ʙʨʦʝʚʠ ʢʦʠ ʛʦ 

ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʨʦʮʝʥʪʦʪ ʥʘ ʘʟʦʪ ʦʢʩʠʜ ʚʦ ʩʤʝʩʘʪʘ (ʥʘ ʧʨʠʤʝʨ,  

MON3 ʩʦʜʨʞʠ 3% ʘʟʦʪ ʦʢʩʠʜ, MON25 25 % ʘʟʦʪ ʦʢʩʠʜ. ɻʦʨʥʘʪʘ 

ʛʨʘʥʠʮʘ ʝ MON40, 40 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ). 



e. ɺʀɼɽʊɽ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ ɿɸ ʠʥʭʠʙʠʨʘʥʘ ʮʨʚʝʥʘ 

ʜʠʤʥʘ ʘʟʦʪʥʘ ʢʠʩʝʣʠʥʘ (IRFNA); 

f. ɺʀɼɽʊɽ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ ʀ 1C238 ʟʘ ʩʦʝʜʠʥʝʥʠʿʘ 

ʩʦʩʪʘʚʝʥʠ ʦʜ ʬʣʫʦʨ ʠ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʜʨʫʛʠ ʭʘʣʦʛʝʥʠ, ʢʠʩʣʦʨʦʜ ʠʣʠ 

ʘʟʦʪ; 

4. ɼʝʨʠʚʘʪʠ ʥʘ ʭʠʜʨʘʟʠʥ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

a. ʊʨʠʤʝʪʠʣʭʠʜʨʘʟʠʥ (CAS 1741-01-1); 

b. ʊʝʪʨʘʤʝʪʠʣʭʠʜʨʘʟʠʥ (CAS 6415-12-9); 

c. N,N ʜʠʘʣʠʣʭʠʜʨʘʟʠʥ (CAS 5164-11-4); 

d. ɸʣʠʣʭʠʜʨʘʟʠʥ (CAS 7422-78-8); 

e. ɽʪʠʣʝʥ ʜʠʭʠʜʨʘʟʠʥ (CAS 6068-98-0); 

f. ʄʦʥʦʤʝʪʠʣʭʠʜʨʘʟʠʥ ʜʠʥʠʪʨʘʪ; 

g. ʅʝʩʠʤʝʪʨʠʯʝʥ ʜʠʤʝʪʠʣʭʠʜʨʘʟʠʥ ʥʠʪʨʘʪ; 

h. ʍʠʜʨʘʟʠʥʠʫʤ ʘʟʠʜ (CAS 14546-44-2); 

i. ɼʠʤʝʪʠʣʭʠʜʨʘʟʠʥʠʫʤ ʘʟʠʜ (CAS 227955-52-4)/1,2 

ʜʠʤʝʪʠʣʭʠʜʨʘʟʠʥʠʫʤ ʘʟʠʜ (CAS 299177-50-7); 

j. ʍʠʜʨʘʟʠʥʠʫʤ ʜʠʥʠʪʨʘʪ (CAS 13464-98-7); 

k. ɼʠʠʤʠʜʦ ʦʢʩʘʣʥʘ ʢʠʩʝʣʠʥʘ ʜʠʭʠʜʨʘʟʠʥ (CAS 3457-37-2); 

l. 2-ʭʠʜʨʦʢʩʠʝʪʠʣʭʠʜʨʘʟʠʥ ʥʠʪʨʘʪ (HEHN); 

m. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʭʠʜʨʘʟʠʥʠʫʤ ʧʝʨʭʣʦʨʘʪ; 

n. ʍʠʜʨʘʟʠʥʠʫʤ ʜʠʧʝʨʭʣʦʨʘʪ (CAS 13812-39-0); 

o. ʄʝʪʠʣʭʠʜʨʘʟʠʥ ʥʠʪʨʘʪ (MHN) (CAS 29674-96-2); 

p. 1, 1-ʜʠʝʪʠʣʭʠʜʨʘʟʠʥ ʥʠʪʨʘʪ (DEHN/ 1,2-ʜʠʝʪʠʣʭʠʜʨʘʟʠʥ ʥʠʪʨʘʪ 

(DEHN) (CAS 363453-17-2); 

q. 3,6-ʜʠʭʠʜʨʘʟʠʥʦ ʪʝʪʨʘʟʠʥ ʥʠʪʨʘʪ (1,4-ʜʠʭʠʜʨʘʟʠʥ ʥʠʪʨʘʪ) (DHTN); 

5. ʄʘʪʝʨʠʿʘʣʠ ʩʦ ʚʠʩʦʢʘ ʛʫʩʪʠʥʘ ʥʘ ʝʥʝʨʛʠʿʘʪʘ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ, ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʘʪ ʚʦ 

óʨʘʢʝʪʠô ʠʣʠ ʙʝʩʧʠʣʦʪʥʠ ʣʝʪʘʣʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A012 ʠʣʠ 9A112.a.; 



a. ʄʝʰʘʥʦ ʛʦʨʠʚʦ ʢʦʝ ʚʢʣʫʯʫʚʘ ʮʚʨʩʪʠ ʠ ʪʝʯʥʠ ʛʦʨʠʚʘ, ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ 

ʙʦʨʦʚʘ ʢʘʰʘ, ʩʦ ʛʫʩʪʠʥʘ ʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʙʘʟʘ ʥʘ ʤʘʩʘ ʦʜ 40 Ĭ 10
6
 J/kg 

ʠʣʠ ʧʦʛʦʣʝʤʘ; 

b. ɼʨʫʛʠ ʛʦʨʠʚʘ ʩʦ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʛʫʩʪʠʥʘ ʥʘ ʝʥʝʨʛʠʿʘ ʠ ʘʜʠʪʠʚʠ ʟʘ 

ʛʦʨʠʚʘ (ʥʘ ʧʨʠʤʝʨ, ʢʫʙʘʥ, ʿʦʥʩʢʠ ʨʘʩʪʚʦʨʠ, JP-10) ʩʦ ʛʫʩʪʠʥʘ ʥʘ 

ʝʥʝʨʛʠʿʘʪʘ ʥʘ ʙʘʟʘ ʥʘ ʚʦʣʫʤʝʥ ʦʜ 37,5 Ĭ 10
9
 J/m

3
 ʠʣʠ ʧʦʛʦʣʝʤʘ, 

ʠʟʤʝʨʝʥʘ ʥʘ 20 ÁC ʠ ʝʜʝʥ ʘʪʤʦʩʬʝʨʩʢʠ ʧʨʠʪʠʩʦʢ (101,325 kPa); 

ɿʘʙʝʣʝʰʢʘ:  1C111.a.5.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʬʦʩʠʣʥʠ ʨʘʬʠʥʠʨʘʥʠ ʛʦʨʠʚʘ ʠ 

ʙʠʦʛʦʨʠʚʘ ʧʨʦʠʟʚʝʜʝʥʠ ʦʜ ʟʝʣʝʥʯʫʮʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦʨʠʚʘ 

ʟʘ ʤʦʪʦʨʠ ʢʦʠ ʩʝ ʧʦʪʚʨʜʝʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʮʠʚʠʣʥʦʪʦ 

ʚʦʟʜʫʭʦʧʣʦʚʩʪʚʦ, ʦʩʚʝʥ ʘʢʦ ʥʝ ʩʝ ʧʦʩʝʙʥʦ  ʬʦʨʤʫʣʠʨʘʥʠ 

ʟʘ óʨʘʢʝʪʠô ʠʣʠ ʙʝʩʧʠʣʦʪʥʠ ʣʝʪʘʣʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A012 

ʠʣʠ 9A112.a.. 

 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ɺʦ 1C111.a.5. óʨʘʢʝʪʘô ʝ ʮʝʣʦʩʝʥ ʨʘʢʝʪʝʥ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤʠ ʥʘ ʙʝʩʧʠʣʦʪʥʠ 

ʣʝʪʘʣʘ ʢʦʠ ʤʦʞʘʪ ʜʘ ʧʦʩʪʠʛʥʘʪ ʜʦʤʝʪ ʧʦʛʦʣʝʤ ʦʜ 300 km. 

6.  ɻʦʨʠʚʘ ʢʘʢʦ ʟʘʤʝʥʘ ʟʘ ʭʠʜʨʘʟʠʥ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

 a. 2-ʜʠʤʝʪʠʣʘʤʠʥʦʝʪʠʣʘʟʠʜ (DMAZ) (CAS 86147-04-8); 

b. ʇʦʣʠʤʝʨʥʠ ʩʫʧʩʪʘʥʮʠʠ: 

1. ʂʘʨʙʦʢʩʠ-ʪʝʨʤʠʥʠʨʘʥ ʧʦʣʠʙʫʪʘʜʠʝʥ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʢʘʨʙʦʢʩʠʣ-ʪʝʨʤʠʥʠʨʘʥ 

ʧʦʣʠʙʫʪʘʜʠʝʥ) (CTPB); 

2. ʍʠʜʨʦʢʩʠ-ʪʝʨʤʠʥʠʨʘʥ ʧʦʣʠʙʫʪʘʜʠʝʥ (ʚʢʣʫʯʝʥ ʭʠʜʨʦʢʩʠʣ-ʪʝʨʤʠʥʠʨʘʥ 

ʧʦʣʠʙʫʪʘʜʠʝʥ) (HTPB), ʨʘʟʣʠʯʝʥ ʦʜ ʦʥʦʿ ʦʧʨʝʜʝʣʝʥ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ 

ʚʦʝʥʠ ʩʪʦʢʠ;  

3. ʇʦʣʠʙʫʪʘʜʠʝʥ-ʘʢʨʠʣʥʘ ʢʠʩʝʣʠʥʘ (PBAA); 

4. ʇʦʣʠʙʫʪʘʜʠʝʥ-ʘʢʨʠʣʥʘ ʢʠʩʝʣʠʥʘ-ʘʢʨʠʣʦʥʠʪʨʠʣ (PBAN) (CAS 25265-19-

4/CAS 68891-50-9); 

5. ʇʦʣʠʪʝʪʨʘʭʠʜʨʦʬʫʨʘʥ ʧʦʣʠʝʪʠʣʝʥ ʛʣʠʢʦʣ (TPEG); 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʇʦʣʠʪʝʪʨʘʪʘʭʠʜʨʦʬʫʨʘʥ ʧʦʣʠʝʪʠʣʝʥ ʛʣʠʢʦʣ (TPEG) ʝ ʙʣʦʢ ʥʘ ʢʦ-ʧʦʣʠʤʝʨ 

ʦʜ ʧʦʣʠ 1,4-ʙʫʪʘʥʜʠʦʣ (CAS 110-63-4) ʠ ʧʦʣʠʝʪʠʣʝʥ ʛʣʠʢʦʣ (PEG) (CAS 

25322-68-3). 

6.  ʇʦʣʠʛʣʠʮʠʜʠʣ ʥʠʪʨʘʪ (PGN ʠʣʠ ʧʦʣʠ-GLYN) (CAS 27814-48- 8). 

c. ɼʨʫʛʠ ʘʜʠʪʠʚʠ ʥʘ ʧʦʛʦʥʩʢʠ ʛʦʨʠʚʘ ʠ ʘʛʝʥʩʠ: 



1. ɺʀɼɽʊɽ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ ʢʘʨʙʦʨʘʥʠ, ʜʝʢʘʨʙʦʨʘʥʠ, 

ʧʝʥʪʘʙʦʨʘʥʠ ʠ ʜʝʨʠʚʘʪʠ ʦʜ ʠʩʪʠʪʝ; 

2. ʊʨʠʝʪʠʣʝʥ ʛʣʠʢʦʣ ʜʠʥʠʪʨʘʪ (TEGDN) (CAS 111-22-8); 

3. 2-ʥʠʪʨʦʜʠʬʝʥʠʣʘʤʠʥ (CAS 119-75-5); 

4. ʊʨʠʤʝʪʠʣʦʣʝʪʘʥ ʪʨʠʥʠʪʨʘʪ (TMETN) (CAS 3032-55-1); 

5. ɼʠʝʪʠʣʝʥ ʛʣʠʢʦʣ ʜʠʥʠʪʨʘʪ (DEGDN) (CAS 693-21-0); 

6. ɼʝʨʠʚʘʪʠ ʥʘ ʬʝʨʦʮʝʥ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʢʘʪʦʮʝʥ; 

b. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʝʪʠʣ ʬʝʨʦʮʝʥ; 

c. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʧʨʦʧʠʣ ʬʝʨʦʮʝʥ; 

d. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ n-ʙʫʪʠʣ ʬʝʨʦʮʝʥ; 

e. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʧʝʥʪʠʣ ʬʝʨʦʮʝʥ; 

f. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʜʠʮʠʢʣʦʧʝʥʪʠʣ ʬʝʨʦʮʝʥ; 

g. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʜʠʮʠʢʣʦʭʝʢʩʠʣ ʬʝʨʦʮʝʥ; 

h. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʜʠʝʪʠʣ ʬʝʨʦʮʝʥ; 

i. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʜʠʧʨʦʧʠʣ ʬʝʨʦʮʝʥ; 

j. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʜʠʙʫʪʠʣ ʬʝʨʦʮʝʥ; 

k. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʜʠʭʝʢʩʠʣ ʬʝʨʦʮʝʥ; 

l. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʘʮʝʪʠʣ ʬʝʨʦʮʝʥ/1,1ô-ʜʠʘʮʝʪʠʣ 

ʬʝʨʦʮʝʥ; 

m. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʬʝʨʦʮʝʥ ʢʘʨʙʦʢʩʠʣʥʠ ʢʠʩʝʣʠʥʠ; 

n. ɺʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ ʟʘ ʙʫʪʘʮʝʥ; 

o. ɼʨʫʛʠ ʜʝʨʠʚʘʪʠ ʥʘ ʬʝʨʦʮʝʥ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʢʘʢʦ ʤʦʜʠʬʠʢʘʪʦʨʠ ʥʘ 

ʩʪʘʧʢʘʪʘ ʥʘ ʛʦʨʝˁʝ ʥʘ ʨʘʢʝʪʥʦʪʦ ʧʦʛʦʥʩʢʦ ʛʦʨʠʚʦ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ 

ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ. 

ɿʘʙʝʣʝʰʢʘ: 1C111.c.6.o. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʜʝʨʠʚʘʪʠ ʥʘ ʬʝʨʦʮʝʥ ʢʦʠ 

ʩʦʜʨʞʘʪ ʰʝʩʪ-ʿʘʛʣʝʨʦʜʥʘ ʘʨʦʤʘʪʠʯʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘ 

ʛʨʫʧʘ ʚʨʟʘʥʘ ʟʘ ʤʦʣʝʢʫʣʦʪ ʥʘ ʬʝʨʦʮʝʥ.  

7. 4,5 ʜʠʘʟʠʜʦʤʝʪʠʣ-2-ʤʝʪʠʣ-1,2,3-ʪʨʠʘʟʦʣ (iso-DAMTR), ʨʘʟʣʠʯʝʥ ʦʜ ʦʥʦʿ 

ʦʧʨʝʜʝʣʝʥ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ. 



ɿʘʙʝʣʝʰʢʘ: ɿʘ ʧʦʛʦʥʩʢʠ ʛʦʨʠʚʘ ʠ ʩʦʩʪʘʚʥʠ ʭʝʤʠʢʘʣʠʠ ʟʘ ʧʦʛʦʥʩʢʠ  ʛʦʨʠʚʘ ʢʦʠ ʥʝ 

ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C111, ʚʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ. 

1C116 ʄʘʨʝ˅ʠʥʛ ʯʝʣʠʮʠ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʘʪ ʚʦ óʨʘʢʝʪʠô, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 1C216. 

a. ʂʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ, ʠʟʤʝʨʝʥʘ ʥʘ 293 K (20 ÁC), ʝʜʥʘʢʚʘ 

ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ: 

1. 0,9 GPa ʚʦ ʬʘʟʘʪʘ ʥʘ ʢʘʣʝˁʝ ʩʦ ʨʘʩʪʚʦʨʠ; ʠʣʠ 

2. 1,5 GPa ʚʦ ʬʘʟʘʪʘ ʥʘ ʩʪʚʨʜʥʫʚʘˁʝ ʩʦ ʧʨʝʮʠʧʠʪʘʮʠʿʘ; ʠ 

b. ʂʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʙʣʠʮʠ: 

1. ʃʠʩʪ, ʧʣʦʯʘ ʠʣʠ ʮʝʚʢʘ ʩʦ ʜʝʙʝʣʠʥʘ ʥʘ ʼʠʜ ʠʣʠ ʧʣʦʯʘ ʝʜʥʘʢʚʘ ʠʣʠ 

ʧʦʤʘʣʘ ʦʜ 5,0 mm; 

2. ʎʝʚʢʘʩʪʠ ʦʙʣʠʮʠ ʩʦ ʜʝʙʝʣʠʥʘ ʥʘ ʼʠʜ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ 50 

mm ʠ ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʛʦʣʝʤ ʦʜ 270 mm. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ 1: 

ʄʘʨʝ˅ʠʥʛ ʯʝʣʠʮʠʪʝ ʩʝ ʣʝʛʫʨʠ ʥʘ ʞʝʣʝʟʦ ʢʦʠ: 

1. ɻʝʥʝʨʘʣʥʦ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʩʦ ʚʠʩʦʢʘ ʩʦʜʨʞʠʥʘ ʥʘ ʥʠʢʝʣ, ʤʥʦʛʫ 

ʥʠʩʢʘ ʩʦʜʨʞʠʥʘ ʥʘ ʿʘʛʣʝʨʦʜ ʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʘʤʝʥʩʢʠ ʝʣʝʤʝʥʪʠ ʠʣʠ 

ʧʨʝʮʠʧʠʪʘʪʠ ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ ʟʘʿʘʢʥʫʚʘˁʝ ʠʣʠ ʩʪʚʨʜʥʫʚʘˁʝ ʩʦ ʩʪʘʨʝʝˁʝ 

ʥʘ ʣʝʛʫʨʘʪʘ; ʠ 

2. ʉʝ ʧʦʜʣʦʞʝʥʠ ʥʘ ʮʠʢʣʫʩʠ ʥʘ ʪʦʧʣʦʪʥʘ ʦʙʨʘʙʦʪʢʘ ʟʘ ʜʘ ʩʝ ʦʣʝʩʥʠ 

ʧʨʦʮʝʩʦʪ ʥʘ ʤʘʨʪʝʥʟʠʪʥʘ ʢʦʥʚʝʨʟʠʿʘ (ʬʘʟʘ ʥʘ ʢʘʣʝˁʝ ʩʦ ʨʘʩʪʚʦʨ), ʘ 

ʧʦʪʦʘ ʩʪʚʨʜʥʘʪʠ ʩʦ ʩʪʘʨʝʝˁʝ (ʬʘʟʘ ʥʘ ʩʪʚʨʜʥʫʚʘˁʝ ʩʦ 

ʧʨʝʮʠʧʠʪʘʮʠʿʘ). 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ 2:  

ɺʦ 1C116, óʨʘʢʝʪʘô ʩʝ ʮʝʣʦʩʥʠ ʨʘʢʝʪʥʠ ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʥʘ ʙʝʩʧʠʣʦʪʥʠ 

ʣʝʪʘʣʘ ʢʦʠ ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʦʤʝʪ ʧʦʛʦʣʝʤ ʦʜ 300 km. 

1C117 ʄʘʪʝʨʠʿʘʣʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ óʨʘʢʝʪʠô ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

a. ɺʦʣʬʨʘʤ ʠ ʣʝʛʫʨʠ ʚʦ ʠʩʠʪʥʝʪ ʦʙʣʠʢ ʩʦ ʩʦʜʨʞʠʥʘ ʥʘ ʚʦʣʬʨʘʤ ʦʜ 97 

ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʠʪʝ ʦʜ 50 Ĭ 10
ï6

 m 

(50 ɛm) ʠʣʠ ʧʦʤʘʣʘ; 

b. ʄʦʣʠʙʜʝʥ ʠ ʣʝʛʫʨʠ ʚʦ ʦʙʣʠʢ ʥʘ ʯʝʩʪʠʯʢʠ ʩʦ ʩʦʜʨʞʠʥʘ ʥʘ ʤʦʣʠʙʜʝʥ ʦʜ 97 

ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʠʪʝ ʦʜ 50 Ĭ 10ï6 m 

(50 ɛm) ʠʣʠ ʧʦʤʘʣʘ; 

c. ʄʘʪʝʨʠʿʘʣʠ ʦʜ ʚʦʣʬʨʘʤ ʚʦ ʮʚʨʩʪ ʦʙʣʠʢ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʂʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʩʦʩʪʘʚʠ ʥʘ ʤʘʪʝʨʠʿʘʣʠ: 



a. ɺʦʣʬʨʘʤ ʠ ʣʝʛʫʨʠ ʢʦʠ ʩʦʜʨʞʘʪ 97 % ʧʦ ʪʝʞʠʥʘ ʠʣʠ ʧʦʚʝ˃ʝ 

ʚʦʣʬʨʘʤ; 

b. ɺʦʣʬʨʘʤ ʩʦ ʙʘʢʘʨ ʢʦʿ ʩʦʜʨʞʠ 80 % ʧʦ ʪʝʞʠʥʘ ʠʣʠ ʧʦʚʝ˃ʝ 

ʚʦʣʬʨʘʤ; ʠʣʠ 

c. ɺʦʣʬʨʘʤ ʩʦ ʩʨʝʙʨʦ ʢʦʿ ʩʦʜʨʞʠ 80 % ʧʦ ʪʝʞʠʥʘ ʠʣʠ ʧʦʚʝ˃ʝ 

ʚʦʣʬʨʘʤ; ʠ 

2. ʂʦʠ ʤʦʞʘʪ ʤʘʰʠʥʩʢʠ ʜʘ ʩʝ ʠʟʨʘʙʦʪʘʪ ʚʦ ʢʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʪʝ 

ʧʨʦʠʟʚʦʜʠ: 

a. ʎʠʣʠʥʜʘʨʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 120 mm ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʜʦʣʞʠʥʘ ʦʜ 50 

mm ʠʣʠ ʧʦʚʝ˃ʝ; 

b. ʎʝʚʢʠ ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 65 mm ʠʣʠ ʧʦʛʦʣʝʤ ʠ ʜʝʙʝʣʠʥʘ 

ʥʘ ʼʠʜʦʪ ʦʜ 25 mm ʠʣʠ ʧʦʛʦʣʝʤʘ ʠ ʜʦʣʞʠʥʘ ʦʜ 50 mm ʠʣʠ 

ʧʦʛʦʣʝʤʘ; ʠʣʠ  

c. ɹʣʦʢʦʚʠ ʩʦ ʛʦʣʝʤʠʥʘ ʦʜ 120 mm Ĭ 120 mm Ĭ 50 mm ʠʣʠ ʧʦʚʝ˃ʝ.  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 1C117, óʨʘʢʝʪʘô ʩʝ ʮʝʣʦʩʥʠ ʨʘʢʝʪʥʠ ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʥʘ ʙʝʩʧʠʣʦʪʥʠ 

ʣʝʪʘʣʘ ʢʦʠ ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʦʤʝʪ ʧʦʛʦʣʝʤ ʦʜ 300 km. 

1C118 ɼʚʦʝʥ ʥʝôʨʺʦʩʫʚʘʯʢʠ ʯʝʣʠʢ ʩʪʘʙʠʣʠʟʠʨʘʥ ʩʦ ʪʠʪʘʥʠʫʤ (Ti-DSS) ʢʦʿ ʧʦʩʝʜʫʚʘ 

ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

ʘ. ɻʠ ʧʦʩʝʜʫʚʘ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʉʦʜʨʞʠ  17,0 - 23,0 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʭʨʦʤ ʠ 4,5 - 7,0 ʪʝʞʠʥʩʢʠ 

ʧʨʦʮʝʥʪʠ ʥʠʢʝʣ; 

2. ʉʦ ʩʦʜʨʞʠʥʘ ʥʘ ʪʠʪʘʥʠʫʤ ʧʦʛʦʣʝʤʘ ʦʜ 0,10 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ; ʠ  

3. ʌʝʨʠʪʥʦ-ʘʫʩʪʝʥʠʪʥʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ (ʠʩʪʦ ʪʘʢʘ ʥʘʨʝʯʝʥʘ ʠ ʜʚʦʬʘʟʥʘ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ) ʦʜ ʢʦʿʘ ʥʘʿʤʘʣʢʫ 10 ʧʨʦʮʝʥʪʠ ʦʜ ʚʦʣʫʤʝʥʦʪ ʝ 

ʘʫʩʪʝʥʠʪ (ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ASTM  E-1181-87 ʠʣʠ ʥʘʮʠʦʥʘʣʥʠ 

ʝʢʚʠʚʘʣʝʥʪʠ); ʠ 

b. ɻʦ ʠʤʘ ʚʦ ʢʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʙʣʠʮʠ: 

1. ʀʥʛʦʪʠ ʠʣʠ ʰʠʧʢʠ ʩʦ ʛʦʣʝʤʠʥʘ ʦʜ 100 mm ʠʣʠ ʧʦʚʝ˃ʝ ʚʦ ʩʝʢʦʿʘ 
ʜʠʤʝʥʟʠʿʘ; 

2. ʇʣʦʯʠ ʩʦ ʰʠʨʦʯʠʥʘ ʦʜ 600 mm ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʜʝʙʝʣʠʥʘ ʦʜ 3 mm ʠʣʠ 
ʧʦʤʘʣʢʫ; ʠʣʠ  

3. ʎʝʚʢʠ ʩʦ ʥʘʜʚʦʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 600 mm ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʜʝʙʝʣʠʥʘ ʥʘ 
ʼʠʜʦʚʠʪʝ ʦʜ 3 mm ʠʣʠ ʧʦʤʘʣʢʫ.  



1C202 ʃʝʛʫʨʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C002.b.3. ʠʣʠ b.4., ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

a. ʃʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʣʝʜʥʠʪʝ ʜʚʝ ʦʩʦʙʠʥʠ: 

1. óʉʧʦʩʦʙʥʠ ʟʘô ʧʦʩʪʠʛʥʫʚʘˁʝ ʢʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 460 

MPa ʠʣʠ ʧʦʚʝ˃ʝ ʥʘ 293 K (20ÁC); ʠ 

2. ɺʦ ʦʙʣʠʢ ʥʘ ʮʝʚʢʠ ʠʣʠ ʮʠʣʠʥʜʨʠʯʥʠ ʪʚʨʜʠ ʦʙʣʠʮʠ (ʚʢʣʫʯʫʚʘʿ˃ʠ 
ʢʦʚʘʥʠʮʠ) ʩʦ ʥʘʜʚʦʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ ʧʦʚʝ˃ʝ ʦʜ 75 mm; 

b. ʃʝʛʫʨʠ ʥʘ ʪʠʪʘʥʠʫʤ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʣʝʜʥʠʪʝ ʜʚʝ ʦʩʦʙʠʥʠ:  

1. óʉʧʦʩʦʙʥʠ ʟʘô ʧʦʩʪʠʛʥʫʚʘˁʝ ʢʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 900 

MPa ʠʣʠ ʧʦʚʝ˃ʝ ʥʘ 293 K (20ÁC); ʠ 

2. ɺʦ ʦʙʣʠʢ ʥʘ ʮʝʚʢʠ ʠʣʠ ʮʠʣʠʥʜʨʠʯʥʠ ʪʚʨʜʠ ʦʙʣʠʮʠ (ʚʢʣʫʯʫʚʘʿ˃ʠ 
ʢʦʚʘʥʠʮʠ) ʩʦ ʥʘʜʚʦʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ ʧʦʚʝ˃ʝ ʦʜ 75 mm. . 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʀʟʨʘʟʦʪ ʣʝʛʫʨʠ óʩʧʦʩʦʙʥʠ ʟʘô ʦʧʬʘ˃ʘ ʣʝʛʫʨʠ ʧʨʝʜ ʠʣʠ ʧʦ ʪʦʧʣʠʥʩʢʘʪʘ 

ʦʙʨʘʙʦʪʢʘ.  

1C210 óɺʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠô ʠʣʠ ʧʨʝʧʨʝʛʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʢʦʠ 

ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C010.a., b. ʠʣʠ e., ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ:  

ʘ. ɱʘʛʣʝʨʦʜʥʠ ʠʣʠ ʘʨʘʤʠʜʥʠ óʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠô ʢʦʠ 

ʧʦʩʝʜʫʚʘʘʪ ʥʝʢʦʿʘ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ:  

1. Ăʉʧʝʮʠʬʠʯʝʥ ʤʦʜʫʣñ ʦʜ 12,7 Ĭ 106
 m ʠʣʠ ʧʦʚʝ˃ʝ; ʠʣʠ 

2. Ăʉʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ ʦʜ 23,5 Ĭ 104
 m ʠʣʠ ʧʦʚʝ˃ʝ; 

ɿʘʙʝʣʝʰʢʘ: 1C210.a. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʘʨʘʤʠʜʥʠ óʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ 

ʤʘʪʝʨʠʿʘʣʠô ʢʦʠ ʩʦʜʨʞʘʪ 0,25 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ 

ʤʦʜʠʬʠʢʘʪʦʨ ʥʘ ʬʠʙʨʦʟʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʙʘʟʘ ʥʘ ʝʩʪʝʨ. 

b. ʉʪʘʢʣʝʥʠ óʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠô ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʜʚʝʪʝ 

ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ:  

1. Ăʉʧʝʮʠʬʠʯʝʥ ʤʦʜʫʣñ ʦʜ 3,18 Ĭ 106
 m ʠʣʠ ʧʦʚʝ˃ʝ; ʠ 

2. Ăʉʧʝʮʠʬʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝñ 76,2 Ĭ 10
4
 m ʠʣʠ ʧʦʚʝ˃ʝ; 

c. Ăʇʨʝʜʝʥʘñ, Ăʨʦʚʠʥʟʠñ, Ăʚʣʝʯʠñ ʠʣʠ Ăʣʝʥʪʠñ ʠʤʧʨʝʛʥʠʨʘʥʠ ʩʦ 

ʪʝʨʤʦʚʨʟʫʚʘʯʢʘ ʩʤʦʣʘ ʩʦ ʰʠʨʦʯʠʥʘ ʦʜ 15 mm ʠʣʠ ʧʦʤʘʣʢʫ (ʧʨʝʧʨʝʛʠ), 

ʥʘʧʨʘʚʝʥʠ ʦʜ ʿʘʛʣʝʨʦʜʥʠ ʠʣʠ ʩʪʘʢʣʝʥʠ óʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ 

ʤʘʪʝʨʠʿʘʣʠô ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C210.a. ʠʣʠ b. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 



 ʉʤʦʣʘʪʘ ʿʘ ʦʙʣʠʢʫʚʘ ʤʘʪʨʠʮʘʪʘ ʥʘ ʢʦʤʧʦʟʠʪʦʪ. 

ɿʘʙʝʣʝʰʢʘ:  ɺʦ 1C210, óʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠô ʝ 

ʦʛʨʘʥʠʯʝʥʦ ʥʘ ʢʦʥʪʠʥʫʠʨʘʥʠ Ăʤʦʥʦʬʠʣʘʤʝʥʪʠñ, Ăʧʨʝʜʝʥʘñ, 

Ăʨʦʚʠʥʟʠñ, Ăʚʣʝʯʠñ ʠʣʠ Ăʣʝʥʪʠñ.  

1C216 ʄʘʨʝ˅ʠʥʛ ʯʝʣʠʢ, ʨʘʟʣʠʯʝʥ ʦʜ ʦʥʦʿ ʢʦʿ ʝ ʦʧʨʝʜʝʣʝʥ ʚʦ 1C116, óʩʧʦʩʦʙʝʥ ʟʘô 

ʧʦʩʪʠʛʥʫʚʘˁʝ ʢʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 1 950 MPa ʠʣʠ ʧʦʚʝ˃ʝ, ʥʘ 

293 K (20°C). 

ɿʘʙʝʣʝʰʢʘ:  1C216 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʙʣʠʮʠ ʚʦ ʢʦʠ ʩʠʪʝ ʣʠʥʝʘʨʥʠ ʜʠʤʝʥʟʠʠ 

ʠʟʥʝʩʫʚʘʘʪ 75 mm ʠʣʠ ʧʦʤʘʣʢʫ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʀʟʨʘʟʦʪ ʤʘʨʝ˅ʠʥʛ ʯʝʣʠʢ óʩʧʦʩʦʙʝʥ ʟʘô ʦʧʬʘ˃ʘ ʣʝʛʫʨʠ ʧʨʝʜ ʠʣʠ ʧʦ 

ʪʨʝʪʠʨʘˁʝʪʦ ʩʦ ʪʦʧʣʠʥʘ. 

1C225 ɹʦʨ ʟʙʦʛʘʪʝʥ ʚʦ ʠʟʦʪʦʧʦʪ ʙʦʨ-10 (
10
B) ʜʦ ʧʦʚʝ˃ʝ ʦʜ ʥʝʛʦʚʘʪʘ ʧʨʠʨʦʜʥʘ 

ʠʟʦʪʦʧʩʢʘ ʟʘʩʪʘʧʝʥʦʩʪ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ:  ʝʣʝʤʝʥʪʘʨʝʥ ʙʦʨ, ʩʦʝʜʠʥʝʥʠʿʘ, 

ʩʤʝʩʠ ʢʦʠ ʩʦʜʨʞʘʪ ʙʦʨ, ʧʨʦʠʟʚʦʜʠ ʦʜ ʥʝʛʦ, ʦʪʧʘʜ ʠʣʠ ʩʪʨʫʛʦʪʠʥʠ ʦʜ ʰʪʦ 

ʙʠʣʦ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ. 

ɿʘʙʝʣʝʰʢʘ: ɺʦ 1C225 ʤʝʰʘʚʠʥʠ ʢʦʠ ʩʦʜʨʞʘʪ ʙʦʨ ʦʧʬʘ˃ʘ ʤʘʪʝʨʠʿʘʣʠ 

ʧʦʣʥʝʪʠ ʩʦ ʙʦʨ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʇʨʠʨʦʜʥʘʪʘ ʠʟʦʪʦʧʩʢʘ ʟʘʩʪʘʧʝʥʦʩʪ ʥʘ ʙʦʨ-10 ʝ ʧʨʠʙʣʠʞʥʦ 18,5 ʪʝʞʠʥʩʢʠ 

ʧʨʦʮʝʥʪʠ (20 ʘʪʦʤʩʢʠ ʧʨʦʮʝʥʪʠ). 

1C226 ɺʦʣʬʨʘʤ, ʚʦʣʬʨʘʤ ʢʘʨʙʠʜ ʠ ʣʝʛʫʨʠ ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʚʝ˃ʝ ʦʜ 90 % ʚʦʣʬʨʘʤ ʧʦ 

ʪʝʞʠʥʘ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C117, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ 

ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ:  

ʘ. ɺʦ ʦʙʣʠʮʠ ʩʦ ʰʫʧʣʠʚʘ ʮʠʣʠʥʜʨʠʯʥʘ ʩʠʤʝʪʨʠʿʘ (ʚʢʣʫʯʫʚʘʿ˃ʠ 

ʮʠʣʠʥʜʨʠʯʥʠ ʩʝʛʤʝʥʪʠ) ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʧʦʤʝʺʫ 100 mm ʠ 300 

mm; ʠ 

b. ʄʘʩʘ ʧʦʛʦʣʝʤʘ ʦʜ 20 kg. 

ɿʘʙʝʣʝʰʢʘ:  1C226 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʨʦʠʟʚʦʜʠ ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʢʘʢʦ ʪʝʛʦʚʠ ʠʣʠ ʢʦʣʠʤʘʪʦʨʠ ʩʦ ʛʘʤʘ-

ʟʨʘʯʝˁʝ.  

1C227 ʂʘʣʮʠʫʤ ʢʦʿ ʛʠ ʧʦʩʝʜʫʚʘ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

ʘ. ʉʦʜʨʞʠ ʧʦʤʘʣʢʫ ʦʜ 1 000 ʜʝʣʦʚʠ ʧʦ ʤʠʣʠʦʥ ʧʦ ʪʝʞʠʥʘ ʦʜ ʤʝʪʘʣʥʠ 

ʧʨʠʤʝʩʠ, ʦʩʚʝʥ ʤʘʛʥʝʟʠʫʤ; ʠ  



b. ʉʦʜʨʞʠ ʧʦʤʘʣʢʫ ʦʜ 10 ʜʝʣʦʚʠ ʧʦ ʤʠʣʠʦʥ ʧʦ ʪʝʞʠʥʘ ʥʘ ʙʦʨ. 

1C228 ʄʘʛʥʝʟʠʫʤ ʢʦʿ ʛʠ ʧʦʩʝʜʫʚʘ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

ʘ. ʉʦʜʨʞʠ ʧʦʤʘʣʢʫ ʦʜ 200 ʜʝʣʦʚʠ ʧʦ ʤʠʣʠʦʥ ʧʦ ʪʝʞʠʥʘ ʦʜ ʤʝʪʘʣʥʠ 

ʧʨʠʤʝʩʠ, ʦʩʚʝʥ ʢʘʣʮʠʫʤ; ʠ 

b. ʉʦʜʨʞʠ ʧʦʤʘʣʢʫ ʦʜ 10 ʜʝʣʦʚʠ ʧʦ ʤʠʣʠʦʥ ʧʦ ʪʝʞʠʥʘ ʥʘ ʙʦʨ. 

1C229 ɹʠʟʤʫʪ ʢʦʿ ʛʠ ʧʦʩʝʜʫʚʘ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʏʠʩʪʦʪʘ ʦʜ 99,99 % ʧʦ ʪʝʞʠʥʘ ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠ 

b. ʉʦʜʨʞʠ ʧʦʤʘʣʢʫ ʦʜ 10 ppm (ʜʝʣʦʚʠ ʥʘ ʤʠʣʠʦʥ) ʚʦ ʪʝʞʠʥʘ ʥʘ ʩʨʝʙʨʦ. 

1C230 ɹʝʨʠʣʠʫʤ ʤʝʪʘʣ, ʣʝʛʫʨʠ ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʚʝ˃ʝ ʦʜ 50 % ʙʝʨʠʣʠʫʤ ʧʦ ʪʝʞʠʥʘ, 

ʩʦʝʜʠʥʝʥʠʿʘ ʥʘ ʙʝʨʠʣʠʫʤ, ʧʨʦʠʟʚʦʜʠ ʦʜ ʥʠʚ ʠ ʦʪʧʘʜ ʠʣʠ ʩʪʨʫʛʦʪʠʥʠ ʦʜ ʰʪʦ 

ʙʠʣʦ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ 

ʩʪʦʢʠ. 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

ɿʘʙʝʣʝʰʢʘ: 1C230 ʥʝ ʛʦ ʢʦʥʪʨʦʣʠʨʘ ʩʣʝʜʥʦʚʦ: 

ʘ. ʄʝʪʘʣʥʠ ʧʨʦʟʦʨʮʠ ʟʘ ʨʝʥʜʛʝʥʩʢʠ ʤʘʰʠʥʠ ʠʣʠ ʟʘ ʫʨʝʜʠ ʟʘ 

ʩʦʥʜʠʨʘˁʝ ʥʘ ʙʫʰʦʪʠʥʠ; 

b. ʆʢʩʠʜʥʠ ʦʙʣʠʮʠ ʚʦ ʛʦʪʦʚʠ ʠʣʠ ʧʦʣʫʛʦʪʦʚʠ ʦʙʣʠʮʠ, ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠʣʠ ʢʘʢʦ ʧʦʜʣʦʛʠ 

ʟʘ ʝʣʝʢʪʨʦʥʩʢʠ ʢʦʣʘ; 

c. ɹʝʨʠʣ (ʩʠʣʠʢʘʪ ʥʘ ʙʝʨʠʣʠʫʤ ʠ ʘʣʫʤʠʥʠʫʤ) ʚʦ ʦʙʣʠʢ ʥʘ 

ʩʤʘʨʘʛʜʠ ʠʣʠ ʘʢʚʘʤʘʨʠʥʠ.  

1C231 ʍʘʬʥʠʫʤ ʤʝʪʘʣ, ʣʝʛʫʨʠ ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʚʝ˃ʝ ʦʜ 60 % ʭʘʬʥʠʫʤ ʧʦ ʪʝʞʠʥʘ, 

ʩʦʝʜʠʥʝʥʠʿʘ ʥʘ ʭʘʬʥʠʫʤ ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʚʝ˃ʝ ʦʜ 60 % ʭʘʬʥʠʫʤ ʧʦ ʪʝʞʠʥʘ, 

ʧʨʦʠʟʚʦʜʠ ʦʜ ʥʠʚ ʠ ʦʪʧʘʜ ʠʣʠ ʩʪʨʫʛʦʪʠʥʠ ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ. 

1C232 ʍʝʣʠʫʤ-3 (
3
He), ʩʤʝʩʠ ʢʦʠ ʩʦʜʨʞʘʪ ʭʝʣʠʫʤ-3 ʠ ʧʨʦʠʟʚʦʜʠ ʠʣʠ ʫʨʝʜʠ ʢʦʠ 

ʩʦʜʨʞʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ. 

ɿʘʙʝʣʝʰʢʘ:  1C232 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʨʦʠʟʚʦʜ ʠʣʠ ʫʨʝʜ ʢʦʿ ʩʦʜʨʞʠ ʧʦʤʘʣʢʫ ʦʜ 

1 g ʥʘ ʭʝʣʠʫʤ-3. 

1C233 ʃʠʪʠʫʤ ʟʙʦʛʘʪʝʥ ʚʦ ʠʟʦʪʦʧʦʪ ʥʘ ʣʠʪʠʫʤ-6 (
6
Li) ʜʦ ʧʦʛʦʣʝʤʘ ʠʟʦʪʦʧʩʢʘ 

ʟʘʩʪʘʧʝʥʦʩʪ ʦʜ ʥʝʛʦʚʘʪʘ ʧʨʠʨʦʜʥʘ ʟʘʩʪʘʧʝʥʦʩʪ ʠ ʧʨʦʠʟʚʦʜʠ ʠʣʠ ʫʨʝʜʠ ʢʦʠ 

ʩʦʜʨʞʘʪ ʟʙʦʛʘʪʝʥ ʣʠʪʠʫʤ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: ʝʣʝʤʝʥʪʘʨʝʥ ʣʠʪʠʫʤ, ʣʝʛʫʨʠ, 

ʩʦʝʜʠʥʝʥʠʿʘ, ʩʤʝʩʠ ʢʦʠ ʩʦʜʨʞʘʪ ʣʠʪʠʫʤ, ʧʨʦʠʟʚʦʜʠ ʦʜ ʥʠʚ, ʦʪʧʘʜ ʠʣʠ 

ʩʪʨʫʛʦʪʠʥʠ ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ. 

ɿʘʙʝʣʝʰʢʘ: 1C233 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʪʝʨʤʦʣʫʤʠʥʠʩʮʝʥʪʥʠ ʜʦʟʠʤʝʪʨʠ. 



ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʇʨʠʨʦʜʥʘʪʘ ʠʟʦʪʦʧʩʢʘ ʟʘʩʪʘʧʝʥʦʩʪ ʥʘ ʣʠʪʠʫʤ-6 ʝ ʧʨʠʙʣʠʞʥʦ 6,5 

ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ (7,5 ʘʪʦʤʩʢʠ ʧʨʦʮʝʥʪʠ). 

1C234 ʎʠʨʢʦʥʠʫʤ ʩʦ ʩʦʜʨʞʠʥʘ ʥʘ ʭʘʬʥʠʫʤ ʧʦʤʘʣʘ ʦʜ 1 ʜʝʣ ʭʘʬʥʠʫʤ ʜʦ 500 ʜʝʣʦʚʠ 

ʮʠʨʢʦʥʠʫʤ ʧʦ ʪʝʞʠʥʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: ʤʝʪʘʣ, ʣʝʛʫʨʠ ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʚʝ˃ʝ 

ʦʜ 50 % ʮʠʨʢʦʥʠʫʤ ʧʦ ʪʝʞʠʥʘ, ʩʦʝʜʠʥʝʥʠʿʘ, ʧʨʦʠʟʚʦʜʠ ʦʜ ʥʠʚ, ʦʪʧʘʜ ʠʣʠ 

ʩʪʨʫʛʦʪʠʥʠ ʦʜ ʰʪʦ ʙʠʣʦ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ, ʦʩʚʝʥ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

0A001.f. 

ɿʘʙʝʣʝʰʢʘ:  1C234 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʮʠʨʢʦʥʠʫʤ ʚʦ ʦʙʣʠʢ ʥʘ ʬʦʣʠʿʘ ʩʦ ʜʝʙʝʣʠʥʘ 

ʦʜ 0,10 mm ʠʣʠ ʧʦʤʘʣʢʫ. 

1C235 ʊʨʠʮʠʫʤ, ʩʦʝʜʠʥʝʥʠʿʘ ʥʘ ʪʨʠʮʠʫʤ, ʩʤʝʩʠ ʢʦʠ ʩʦʜʨʞʘʪ ʪʨʠʮʠʫʤ ʚʦ ʢʦʠ 

ʩʦʦʜʥʦʩʦʪ ʥʘ ʪʨʠʮʠʫʤ ʚʦ ʦʜʥʦʩ ʥʘ ʘʪʦʤʠ ʥʘ ʚʦʜʦʨʦʜ ʥʘʜʤʠʥʫʚʘ 1 ʜʝʣ ʚʦ 1 

000 ʠ ʧʨʦʠʟʚʦʜʠʪʝ ʠʣʠ ʫʨʝʜʠʪʝ ʩʦʜʨʞʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ. 

ɿʘʙʝʣʝʰʢʘ:  1C235 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʨʦʠʟʚʦʜ ʠʣʠ ʫʨʝʜ ʢʦʿ ʩʦʜʨʞʠ ʧʦʤʘʣʢʫ ʦʜ 

1,48 × 10
3
 GBq (40 Ci) ʥʘ ʪʨʠʮʠʫʤ. 

1C236 ʈʘʜʠʦʥʫʢʣʠʜʠ ʦʜ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʛʦʪʚʘʪ ʥʝʫʪʨʦʥʩʢʠ ʠʟʚʦʨʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ 

ʨʝʘʢʮʠʿʘ ʘʣʬʘ-n, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 0C001 ʠ 1C012.a., ʚʦ 

ʩʣʝʜʥʠʚʝ ʦʙʣʠʮʠ: 

ʘ. ɽʣʝʤʝʥʪʘʨʝʥ; 

b. ʉʦʝʜʠʥʝʥʠʿʘ ʩʦ ʚʢʫʧʥʘ ʘʢʪʠʚʥʦʩʪ ʦʜ 37 GBq/kg (1 Ci/kg) ʠʣʠ ʧʦʚʝ˃ʝ; 

c. ʉʤʝʩʠ ʩʦ ʚʢʫʧʥʘ ʘʢʪʠʚʥʦʩʪ ʦʜ 37 GBq/kg (1 Ci/kg) ʠʣʠ ʧʦʚʝ˃ʝ; 

d. ʇʨʦʠʟʚʦʜʠ ʠʣʠ ʫʨʝʜʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ. 

ɿʘʙʝʣʝʰʢʘ:  1C236 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʨʦʠʟʚʦʜ ʠʣʠ ʫʨʝʜ ʢʦʿ ʩʦʜʨʞʠ ʧʦʤʘʣʢʫ ʦʜ 

3,7 GBq (100 ʤʠʣʠʢʠʨʠ) ʥʘ ʘʢʪʠʚʥʦʩʪ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 1C236, ʨʘʜʠʦʥʫʢʣʠʜʠ ʩʝ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ:  

- ɸʢʪʠʥʠʫʤ 225-(Ac-225)  

- ɸʢʪʠʥʠʫʤ 227-(Ac-227)  

- ʂʘʣʠʬʦʨʥʠʫʤ-253 (Cf-253)  

- ʂʠʨʠʫʤ-240 (Cm-240) 

- ʂʠʨʠʫʤ-241 (Cm-241)  

- ʂʠʨʠʫʤ-242 (Cm-242)  



- ʂʠʨʠʫʤ-243 (Cm-243)  

- ʂʠʨʠʫʤ-244 (Cm-244)  

- ɸʿʥʰʪʘʿʥʠʫʤ-253 (Es-253)  

- ɸʿʥʰʪʘʿʥʠʫʤ-254 (Es-254)  

- ɻʘʜʦʣʠʥʠʫʤ-148 (Gd-148)  

- ʇʣʫʪʦʥʠʫʤ-236 (Pu-236)  

- ʇʣʫʪʦʥʠʫʤ-238 (Pu-238)  

- ʇʦʣʦʥʠʫʤ-208 (Po-208)  

- ʇʦʣʦʥʠʫʤ-209 (Po-209)  

- ʇʦʣʦʥʠʫʤ-210 (Po-210)  

- ʈʘʜʠʫʤ-223 (Ra-223) 

- ʊʦʨʠʫʤ-227 (Th-227)  

- ʊʦʨʠʫʤ-228 (Th-228)  

- ʋʨʘʥʠʫʤ-230 (U-230)  

- ʋʨʘʥʠʫʤ-232 (U-232) 

1C237 ʈʘʜʠʫʤ-226 (
226
Ra), ʣʝʛʫʨʠ ʥʘ ʨʘʜʠʫʤ-226, ʩʦʝʜʠʥʝʥʠʿʘ ʥʘ ʨʘʜʠʫʤ-226, ʩʤʝʩʠ 

ʢʦʠ ʩʦʜʨʞʘʪ ʨʘʜʠʫʤ-226, ʧʨʦʠʟʚʦʜʠ ʦʜ ʠʩʪʠʪʝ ʠ ʧʨʦʠʟʚʦʜʠ ʠʣʠ ʫʨʝʜʠ ʢʦʠ 

ʩʦʜʨʞʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʛʦʨʝʥʘʚʝʜʝʥʦʪʦ.  

ɿʘʙʝʣʝʰʢʘ: 1C237 ʥʝ ʛʦ ʢʦʥʪʨʦʣʠʨʘ ʩʣʝʜʥʦʚʦ: 

a. ʄʝʜʠʮʠʥʩʢʠ ʘʧʣʠʢʘʪʦʨʠ; 

b. ʇʨʦʠʟʚʦʜ ʠʣʠ ʫʨʝʜ ʢʦʿ ʩʦʜʨʞʠ ʧʦʤʘʣʢʫ ʦʜ 0,37 GBq (10 

ʤʠʣʠʢʠʨʠ) ʨʘʜʠʫʤ-226. 

1C238 ʍʣʦʨ ʪʨʠʬʣʫʦʨʠʜ (ClF3). 

1C239 ɹʨʠʟʘʥʪʥʠ ʝʢʩʧʣʦʟʠʚʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ 

ʩʪʦʢʠ, ʠʣʠ ʩʫʧʩʪʘʥʮʠʠ ʠʣʠ ʩʤʝʩʠ ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʚʝ˃ʝ ʦʜ 2% ʧʦ ʪʝʞʠʥʘ ʦʜ 

ʥʠʚ, ʩʦ ʢʨʠʩʪʘʣʥʘ ʛʫʩʪʠʥʘ ʧʦʛʦʣʝʤʘ ʦʜ 1,8 g/cm3 ʠ ʢʦʠ ʠʤʘʘʪ ʙʨʟʠʥʘ ʥʘ 

ʜʝʪʦʥʘʮʠʿʘʪʘ ʧʦʛʦʣʝʤʘ ʦʜ 8 000 m/s. 

1C240 ʇʨʘʚ ʦʜ ʥʠʢʝʣ ʠ ʤʝʪʘʣ ʦʜ ʧʦʨʦʟʝʥ ʥʠʢʝʣ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

0C005, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʇʨʘʚ ʦʜ ʥʠʢʝʣ ʢʦʿ ʛʠ ʧʦʩʝʜʫʚʘ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʏʠʩʪʦʪʘ ʥʘ ʩʦʜʨʞʠʥʘ ʥʘ ʥʠʢʝʣ ʦʜ 99,0 % ʧʦ ʪʝʞʠʥʘ ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠ 



2. ʉʨʝʜʥʘ ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʘʪʘ ʧʦʤʘʣʘ ʦʜ 10 ʤʠʢʨʦʤʝʪʨʠ ʠʟʤʝʨʝʥʘ ʦʜ 
ɸʤʝʨʠʢʘʥʩʢʦʪʦ ʟʜʨʫʞʝʥʠʝ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʠ ʤʘʪʝʨʠʿʘʣʠ (ASTM) B330 

ʩʪʘʥʜʘʨʜ; 

b. ʄʝʪʘʣ ʦʜ ʧʦʨʦʟʝʥ ʥʠʢʝʣ ʧʨʦʠʟʚʝʜʝʥ ʦʜ ʤʘʪʝʨʠʿʘʣʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

1C240.a. 

ɿʘʙʝʣʝʰʢʘ:  1C240 ʥʝ ʛʦ ʢʦʥʪʨʦʣʠʨʘ ʩʣʝʜʥʦʚʦ: 

 a. ʇʨʘʚ ʦʜ ʥʠʢʝʣ ʦʜ ʥʠʰʢʠ; 

b. ɽʜʠʥʝʯʥʠ ʣʠʩʪʦʚʠ ʦʜ ʧʦʨʦʟʝʥ ʥʠʢʝʣ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 1 000 

cm2 ʧʦ ʣʠʩʪ ʠʣʠ ʧʦʤʘʣʢʫ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

1C240.b. ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʧʦʨʦʟʝʥ ʤʝʪʘʣ ʢʦʿ ʩʝ ʬʦʨʤʠʨʘ ʩʦ ʥʘʙʠʚʘˁʝ-

ʢʦʤʧʘʢʪʠʨʘˁʝ ʠʣʠ ʩʠʥʪʝʨʠʨʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣʠʪʝ ʚʦ 1C240.a. ʟʘ ʜʘ ʩʝ 

ʬʦʨʤʠʨʘ ʤʝʪʘʣʝʥ ʤʘʪʝʨʠʿʘʣ ʩʦ ʬʠʥʠ ʧʦʨʠ ʢʦʠ ʩʝ ʤʝʺʫʩʝʙʥʦ ʧʦʚʨʟʘʥʠ ʚʦ 

ʩʪʨʫʢʪʫʨʘʪʘ. 

1C241 ʈʝʥʠʫʤ, ʠʣʠ ʣʝʛʫʨʠ ʢʦʠ ʩʦʜʨʞʘʪ 90 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ ʨʝʥʠʫʤ, ʠ 

ʣʝʛʫʨʠ ʥʘ ʨʝʥʠʫʤ ʠ ʚʦʣʬʨʘʤ ʢʦʠ ʩʦʜʨʞʘʪ 90 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ 

ʨʝʥʠʫʤ ʦʜ ʢʦʿʘ ʙʠʣʦ ʢʦʤʙʠʥʘʮʠʿʘ ʥʘ ʨʝʥʠʫʤ ʠ ʚʦʣʬʨʘʤ, ʦʩʚʝʥ ʦʥʠʝ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C226, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ɺʦ ʦʙʣʠʮʠ ʩʦ ʰʫʧʣʠʚʘ ʮʠʣʠʥʜʨʠʯʥʘ ʩʠʤʝʪʨʠʿʘ (ʚʢʣʫʯʫʚʘʿ˃ʠ 

ʮʠʣʠʥʜʨʠʯʥʠ ʩʝʛʤʝʥʪʠ) ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʧʦʤʝʺʫ 100 mm 

ʠ 300 mm; ʠ 

b. ʄʘʩʘ ʧʦʛʦʣʝʤʘ ʦʜ 20 kg. 

1C350 ʍʝʤʠʢʘʣʠʠ, ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʢʘʢʦ ʧʨʝʢʫʨʟʦʨʠ ʟʘ ʘʛʝʥʩʠ ʥʘ ʪʦʢʩʠʯʥʠ 

ʭʝʤʠʢʘʣʠʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, ʠ Ăʤʝʰʘʚʠʥʠ ʦʜ ʭʝʤʠʢʘʣʠʠñ ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʝʥ 

ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ ʠʩʪʠʪʝ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ ʠ 

1C450. 

1. ʊʠʦʜʠʛʣʠʢʦʣ (111-48-8); 

2. ʌʦʩʬʦʨʝʥ ʦʢʩʠʭʣʦʨʠʜ (10025-87-3); 

3. ɼʠʤʝʪʠʣ ʤʝʪʠʣʬʦʩʬʦʥʘʪ (756-79-6); 

4. ɺʀɼɽʊɽ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ ɿɸ ʤʝʪʠʣ ʬʦʩʬʦʥʠʣ 

ʜʠʬʣʫʨʠʜ (676-99-3); 

5. ʄʝʪʠʣ ʬʦʩʬʦʥʠʣ ʜʠʭʣʦʨʠʜ (676-97-1); 

6. ɼʠʤʝʪʠʣ ʬʦʩʬʠʪ (DMP) (868-85-9); 

7. ʌʦʩʬʦʨ ʪʨʠʭʣʦʨʠʜ (7719-12-2); 



8. ʊʨʠʤʝʪʠʣ ʬʦʩʬʠʪ (TMP) (121-45-9); 

9. ʊʠʦʥʠʣ ʭʣʦʨʠʜ (7719-09-7); 

10. 3-ʭʠʜʨʦʢʩʠ-1-ʤʝʪʠʣʧʠʧʝʨʠʜʠʥ (3554-74-3); 

11. N,N-ʜʠʠʟʦʧʨʦʧʠʣ-(ʙʝʪʘ)-ʘʤʠʥʦʝʪʠʣ ʭʣʦʨʠʜ (96-79-7); 

12. N,N -ʜʠʠʟʦʧʨʦʧʠʣ-(ʙʝʪʘ)-ʘʤʠʥʦʝʪʘʥ ʪʠʦʣ (5842-07-9); 

13. 3-ʢʚʠʥʦʢʣʠʜʠʥʦʣ (1619-34-7); 

14. ʂʘʣʠʫʤ ʬʣʫʦʨʠʜ (7789-23-3); 

15. 2-ʭʣʦʨʝʪʘʥʦʣ (107-07-3); 

16. ɼʠʤʝʪʠʣʘʤʠʥ (124-40-3); 

17. ɼʠʝʪʠʣ ʝʪʠʣʬʦʩʬʦʥʘʪ (78-38-6); 

18. ɼʠʝʪʠʣ-N,N-ʜʠʤʝʪʠʣʬʦʩʬʦʨʘʤʠʜʘʪ (2404-03-7); 

19. ɼʠʝʪʠʣ ʬʦʩʬʠʪ (762-04-9); 

20. ɼʠʤʝʪʠʣʘʤʠʜ ʭʠʜʨʦʭʣʦʨʠʜ (506-59-2); 

21. ɽʪʠʣ ʬʦʩʬʠʥʠʣ ʜʠʭʣʦʨʠʜ (1498-40-4); 

22. ɽʪʠʣ ʬʦʩʬʦʥʠʣ ʜʠʭʣʦʨʠʜ (1066-50-8); 

23. ɺʀɼɽʊɽ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ ɿɸ ʝʪʠʣ ʬʦʩʬʦʥʠʣ 

ʜʠʬʣʫʦʨʠʜ (753-98-0); 

24. ɺʦʜʦʨʦʜ ʬʣʫʦʨʠʜ (7664-39-3); 

25. ʄʝʪʠʣ ʙʝʥʟʠʣʘʪ (76-89-1); 

26. ʄʝʪʠʣ ʬʦʩʬʠʥʠʣ ʜʠʭʣʦʨʠʜ (676-83-5); 

27. N,N -ʜʠʠʟʦʧʨʦʧʠʣ-(ʙʝʪʘ)-ʘʤʠʥʦ ʝʪʘʥʦʣ (96-80-0); 

28. ʇʠʥʘʢʦʣʠʣ ʘʣʢʦʭʦʣ (464-07-3); 

29.  ɺʀɼɽʊɽ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ ɿɸ ʆ-ɽʪʠʣ-2-

ʜʠʠʟʦʧʨʦʧʠʣʘʤʠʥʦʝʪʠʣ ʤʝʪʠʣ ʬʦʩʬʦʥʠʪ (QL) (57856-11-8); 

30.  ʊʨʠʝʪʠʣ ʬʦʩʬʠʪ (122-52-1); 

31.  ɸʨʩʝʥ ʪʨʠʭʣʦʨʠʜ (7784-34-1); 

32.  ɹʝʥʟʠʣʥʘ ʢʠʩʝʣʠʥʘ (76-93-7); 

33.  ɼʠʝʪʠʣ ʤʝʪʠʣʬʦʩʬʦʥʠʪ (15715-41-0); 

34.  ɼʠʤʝʪʠʣ ʝʪʠʣʬʦʩʬʦʥʘʪ (6163-75-3); 



35.  ɽʪʠʣ ʬʦʩʬʠʥʠʣ ʜʠʬʣʫʦʨʠʜ (430-78-4); 

36.  ʄʝʪʠʣ ʬʦʩʬʠʥʠʣ ʜʠʬʣʫʦʨʠʜ (753-59-3); 

37.  3-ʂʚʠʥʦʢʣʠʜʠʥʦʣ (3731-38-2); 

38.  ʌʦʩʬʦʨ ʧʝʥʪʘʭʣʦʨʠʜ (10026-13-8); 

39.  ʇʠʥʘʢʦʣʦʥ (75-97-8); 

40.  ʂʘʣʠʫʤ ʮʠʿʘʥʠʜ (151-50-8); 

41.  ʂʘʣʠʫʤ ʙʠʬʣʫʦʨʠʜ (7789-29-9); 

42.  ɸʤʦʥʠʫʤ ʚʦʜʦʨʦʜ ʬʣʫʦʨʠʜ ʠʣʠ ʘʤʦʥʠʫʤ ʙʠʬʣʫʦʨʠʜ (1341-49-7); 

43.  ʅʘʪʨʠʫʤ ʬʣʫʦʨʠʜ (7681-49-4); 

44.  ʅʘʪʨʠʫʤ ʙʠʬʣʫʨʠʜ (1333-83-1); 

45.  ʅʘʪʨʠʫʤ ʮʠʿʘʥʠʜ (143-33-9); 

46.  ʊʨʠʝʪʘʥʦʣʘʤʠʥ (102-71-6); 

47.  ʌʦʩʬʦʨ ʧʝʥʪʘʩʫʣʬʠʜ (1314-80-3); 

48.  ɼʠ-ʠʟʦʧʨʦʧʠʣʘʤʠʥ (108-18-9); 

49.  ɼʠʝʪʠʣʘʤʠʥʦʝʪʘʥʦʣ (100-37-8); 

50.  ʅʘʪʨʠʫʤ ʩʫʣʬʠʜ (1313-82-2); 

51.  ʉʫʣʬʫʨ ʤʦʥʦʭʣʦʨʠʜ (10025-67-9); 

52.  ʉʫʣʬʫʨ ʜʠʭʣʦʨʠʜ (10545-99-0); 

53.  ʊʨʠʝʪʘʥʦʣʘʤʠʥ ʭʠʜʨʦʭʣʦʨʠʜ (637-39-8); 

54.  N,N-ʜʠʠʟʦʧʨʦʧʠʣ-(ʙʝʪʘ)-ʘʤʠʥʦʝʪʠʣ ʭʣʦʨʠʜ ʭʠʜʨʦʭʣʦʨʠʜ (4261-68-1); 

55.  ʄʝʪʠʣʬʦʩʬʦʥʩʢʘ ʢʠʩʝʣʠʥʘ (993-13-5); 

56.  ɼʠʝʪʠʣ ʤʝʪʠʣʬʦʩʬʦʥʘʪ (683-08-9); 

57. N,N -ʜʠʤʝʪʠʣʘʤʠʥʦʬʦʩʬʦʨʠʣ ʜʠʭʣʦʨʠʜ (677-43-0); 

58.  ʊʨʠʠʟʦʧʨʦʧʠʣ ʬʦʩʬʠʪ (116-17-6); 

59.  ɽʪʠʣʜʠʝʪʘʥʦʣʘʤʠʥ (139-87-7); 

60.  ʆ,ʆ-ʜʠʝʪʠʣ ʬʦʩʬʦʨʦʪʠʦʘʪ (2465-65-8); 

61.  ʆ,ʆ-ɼʠʝʪʠʣ ʬʦʩʬʦʨʦʜʠʪʠʦʘʪ (298-06-6); 

62.  ʅʘʪʨʠʫʤ ʭʝʢʩʘʬʣʫʦʨʦʩʠʣʠʮʘʪ (16893-85-9); 



63.  ʄʝʪʠʣ ʬʦʩʬʦʥʦʪʠʦʪʠʢ ʜʠʭʣʦʨʠʜ (676-98-2). 

64.  ɼʠʝʪʠʣʘʤʠʥ (109-89-7). 

ɿʘʙʝʣʝʰʢʘ 1:  ɿʘ ʠʟʚʦʟ ʚʦ Ăɿʝʤʿʠ ʢʦʠ ʥʝ ʩʝ ʧʦʪʧʠʩʥʠʯʢʠ ʥʘ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ 

ʭʝʤʠʩʢʦ ʦʨʫʞʿʝñ, 1C350 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʤʝʩʠ ʦʜ ʭʝʤʠʢʘʣʠʠñ 

ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʭʝʤʠʢʘʣʠʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

ʚʥʝʩʦʚʠʪʝ 1C350.1, .3, .5, .11, .12, .13, .17, .18, .21, .22, .26, .27, 

.28, .31, .32, .33, .34, .35, .36, .54, .55, .56, .57 ʠ .63 ʢʘʜʝ ʥʠʪʫ 

ʝʜʥʘ ʧʦʝʜʠʥʝʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʭʝʤʠʢʘʣʠʿʘ ʥʝ ʧʨʝʪʩʪʘʚʫʚʘ 

ʧʦʚʝ˃ʝ ʦʜ 10% ʧʦ ʪʝʞʠʥʘ ʦʜ ʩʤʝʩʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ 2: ɿʘ ʠʟʚʦʟ ʚʦ Ăɿʝʤʿʠ ʢʦʠ ʥʝ ʩʝ ʧʦʪʧʠʩʥʠʯʢʠ ʥʘ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ 

ʭʝʤʠʩʢʦ ʦʨʫʞʿʝñ, 1C350 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʤʝʩʠ ʦʜ ʭʝʤʠʢʘʣʠʠñ 

ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʭʝʤʠʢʘʣʠʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

ʚʥʝʩʦʚʠʪʝ 1C350.1, .3, .5, .11, .12, .13, .17, .18, .21, .22, .26, .27, 

.28, .31, .32, .33, .34, .35, .36, .54, .55, .56, .57 ʠ .63 ʢʘʜʝ ʥʠʪʫ 

ʝʜʥʘ ʧʦʝʜʠʥʝʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʭʝʤʠʢʘʣʠʿʘ ʥʝ ʧʨʝʪʩʪʘʚʫʚʘ 

ʧʦʚʝ˃ʝ ʦʜ 30% ʧʦ ʪʝʞʠʥʘ ʦʜ ʩʤʝʩʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ 3: 1C350 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʤʝʩʠ ʦʜ ʭʝʤʠʢʘʣʠʠñ ʢʦʠ ʩʦʜʨʞʘʪ 

ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʭʝʤʠʢʘʣʠʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʚʥʝʩʦʚʠʪʝ 1C350 .2, 

.6, .7, .8, .9, .10, .14, .15, .16, .19, .20, .24, .25, .30, .37, .38, .39, 

.40, .41, .42, .43, .44, .45, .46, .47, .48, .49, .50, .51, .52, .53, .58, 

.59, .60, .61, .62 ʠ .64 ʢʘʜʝ ʥʠʪʫ ʝʜʥʘ ʧʦʝʜʠʥʝʯʥʦ ʦʧʨʝʜʝʣʝʥʘ 

ʭʝʤʠʢʘʣʠʿʘ ʥʝ ʧʨʝʪʩʪʘʚʫʚʘ ʧʦʚʝ˃ʝ ʦʜ 30% ʧʦ ʪʝʞʠʥʘ ʦʜ 

ʩʤʝʩʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ 4: 1C350 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʨʦʠʟʚʦʜʠ ʢʦʠ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʢʘʢʦ 

ʩʪʦʢʠ ʟʘ ʰʠʨʦʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʢʦʠ ʩʝ ʧʘʢʫʚʘʥʠ ʟʘ ʧʨʦʜʘʞʙʘ ʥʘ 

ʤʘʣʦ ʟʘ ʣʠʯʥʘ ʫʧʦʪʨʝʙʘ ʠʣʠ ʧʘʢʫʚʘʥʠ ʟʘ ʧʦʝʜʠʥʝʯʥʘ ʫʧʦʪʨʝʙʘ. 

1C351 ʏʦʚʝʯʢʠ ʠ ʞʠʚʦʪʠʥʩʢʠ ʧʘʪʦʛʝʥʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʠ Ăʪʦʢʩʠʥʠñ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ:  

a. ɺʠʨʫʩʠ, ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʧʨʠʨʦʜʥʠ, ʟʘʩʠʣʝʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ, ʠʣʠ ʚʦ 

ʦʙʣʠʢ ʥʘ Ăʠʟʦʣʠʨʘʥʠ ʞʠʚʠ ʢʫʣʪʫʨʠñ ʠʣʠ ʢʘʢʦ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʚʢʣʫʯʫʚʘʘʪ 

ʞʠʚ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʝ ʥʘʤʝʨʥʦ ʠʥʦʢʫʣʠʨʘʥ ʠʣʠ ʢʦʥʪʘʤʠʥʠʨʘʥ ʩʦ ʪʘʢʚʠ 

ʢʫʣʪʫʨʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɺʠʨʫʩ ʥʘ ʘʬʨʠʢʘʥʩʢʘ ʢʦˁʩʢʘ ʯʫʤʘ; 

2. ɺʠʨʫʩ ʥʘ ʘʬʨʠʢʘʥʩʢʘ ʩʚʠʥʩʢʘ ʪʨʝʩʢʘ; 

3. ɸʥʜʩʢʠ ʚʠʨʫʩ; 

4. ɺʠʨʫʩʠ ʥʘ ʧʪʠʯʿʠ ʛʨʠʧ, ʢʦʠ ʩʝ: 

a. ʅʝʦʢʘʨʘʢʪʝʨʠʟʠʨʘʥʠ; ʠʣʠ 



b. ɼʝʬʠʥʠʨʘʥʠ ʚʦ ɸʥʝʢʩ I(2) ʢʦʥ ɼʠʨʝʢʪʠʚʘʪʘ 2005/94/Eɿ ʥʘ 

ʉʦʚʝʪʦʪ (ʉʣ. ʚʝʩʥʠʢ L 10, 14.1.2006, ʩʪʨ. 16) ʜʝʢʘ ʠʤʘʘʪ ʚʠʩʦʢʘ 

ʧʘʪʦʛʝʥʦʩʪ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɺʠʨʫʩʠ ʦʜ ʪʠʧʦʪ ɸ ʩʦ IVPI -ʠʥʜʝʢʩ (ʠʥʜʝʢʩ ʥʘ ʠʥʪʨʘʚʝʥʦʟʥʘ 

ʧʘʪʦʛʝʥʦʩʪ) ʧʦʛʦʣʝʤ ʦʜ 1,2 ʢʘʿ ʧʠʣʠˁʘ ʩʪʘʨʠ 6 ʥʝʜʝʣʠ; ʠʣʠ 

2. ɺʠʨʫʩʠ ʦʜ ʪʠʧʦʪ ɸ, ʧʦʪʪʠʧʦʚʠ H5 ʠʣʠ H7, ʩʦ ʩʝʨʠʠ ʥʘ 

ʛʝʥʦʤʠ ʢʦʠ ʩʝ ʢʦʜʠʨʘʥʠ ʟʘ ʧʦʚʝ˃ʝʢʨʘʪʥʠ ʙʘʟʠʯʥʠ 

ʘʤʠʥʦʢʠʩʝʣʠʥʠ ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʢʠʥʝˁʝ ʥʘ ʤʦʣʝʢʫʣʦʪ ʥʘ 

ʭʝʤʘʛʣʫʪʠʥʠʥ ʩʣʠʯʝʥ ʥʘ ʦʥʦʿ ʢʦʿ ʩʝ ʥʘʜʛʣʝʜʫʚʘ ʟʘ ʜʨʫʛʠ 

HPAI ʚʠʨʫʩʠ, ʢʦʠ ʫʢʘʞʫʚʘʘʪ ʜʝʢʘ ʤʦʣʝʢʫʣʦʪ ʥʘ 

ʭʝʤʘʛʣʫʪʠʥʠʥʦʪ ʤʦʞʝ ʜʘ ʩʝ ʠʩʢʠʥʝ ʦʜ ʩʪʨʘʥʘ ʥʘ ʧʨʦʪʝʘʟʘ 

ʜʦʤʘ˃ʠʥ; 

5. ɺʠʨʫʩ ʥʘ Ăʩʠʥ ʿʘʟʠʢñ; 

6. ɺʠʨʫʩ ʯʘʧʘʨʝ ʥʘ ʭʝʤʦʨʘʛʠʯʥʘ ʪʨʝʩʢʘ; 

7. ɺʠʨʫʩ ʏʠʢʫʥʛʫʿʘ; 

8. ɺʠʨʫʩ ʏʦʢʣʦ; 

9. ɺʠʨʫʩ ʥʘ ʢʨʠʤʩʢʘ-ʢʦʥʛʦ ʭʝʤʦʨʘʛʠʯʥʘ ʪʨʝʩʢʘ; 

10. ɺʠʨʫʩ ʥʘ ʜʝʥʛʘ ʪʨʝʩʢʘ; 

11. ɺʠʨʫʩ ɼʦʙʨʘʚʘ-ɹʝʣʛʨʘʜ; 

12. ɺʠʨʫʩ ʥʘ ʠʩʪʦʯʝʥ ʢʦˁʩʢʠ ʝʥʮʝʬʘʣʠʪʠʩ; 

13. ɺʠʨʫʩ ʥʘ ʝʙʦʣʘ: ʩʠʪʝ ʧʨʠʧʘʜʥʠʮʠ ʥʘ ʨʦʜʦʪ ʥʘ ʚʠʨʫʩʦʪ ʥʘ  ʝʙʦʣʘ; 

14. ɺʠʨʫʩ ʥʘ ʰʘʧ ʠ ʣʠʛʘʚʢʘ; 

15. ɺʠʨʫʩ ʥʘ ʢʦʟʿʠ ʩʠʧʘʥʠʮʠ; 

16. ɺʠʨʫʩ ɻʚʘʥʘʨʠʪʦ (ʥʘ ʚʝʥʝʮʫʝʣʩʢʘ ʭʝʤʦʨʘʛʠʯʥʘ ʪʨʝʩʢʘ); 

17. ɺʠʨʫʩ ʍʘʥʪʘʥ; 

18.  ɺʠʨʫʩ ʭʝʥʜʨʘ (Equine morbillivirus); 

19. ʉʫʠʜ ʭʝʨʧʝʩʚʠʨʫʩ 1 (ʚʠʨʫʩ ʥʘ ʧʩʝʚʜʦʙʝʩʥʠʣʦ (ʙʦʣʝʩʪ ʥʘ ɸʫʝʩʢʠ); 

20. ɺʠʨʫʩ ʥʘ ʢʣʘʩʠʯʥʘ ʩʚʠʥʩʢʘ ʯʫʤʘ (ʚʠʨʫʩ ʥʘ ʩʚʠʥʩʢʘ ʢʦʣʝʨʘ); 

21. ɺʠʨʫʩ ʥʘ ʿʘʧʦʥʩʢʠ ʝʥʮʝʬʘʣʠʪʠʩ; 

22. ɱʫʥʠʥ ʚʠʨʫʩ; 

23. ɺʠʨʫʩ ʥʘ ʰʫʤʘʪʘ ʂʿʘʩʘʥʫʨ; 

24. ɺʠʨʫʩ ʃʘʛʫʥʘ ʥʝʛʨʘ; 

25. ɺʠʨʫʩ ʥʘ ʣʘʩʘ ʪʨʝʩʢʘ; 



26. ɺʠʨʫʩ ʃʫʧʠʥʛ-ʠʣ; 

27. ɺʠʨʫʩ ʃʫʿʦ; 

28. ɺʠʨʫʩ ʥʘ ʟʘʨʘʟʝʥ ʥʦʜʫʣʘʨʝʥ ʜʝʨʤʘʪʠʪ; 

29. ɺʠʨʫʩ ʥʘ ʣʠʤʬʦʮʠʪʘʨʝʥ ʭʦʨʠʦʤʝʥʠʥʛʠʪ; 

30. ɺʠʨʫʩ ʄʘʯʫʧʦ; 

31. ʄʘʨʙʫʨʛ ʚʠʨʫʩ: ʩʠʪʝ ʧʨʠʧʘʜʥʠʮʠ ʥʘ ʨʦʜʦʪ ʥʘ ʚʠʨʫʩʦʪ ʤʘʨʙʫʨʛ; 

32. ɺʠʨʫʩ ʥʘ ʤʘʿʤʫʥʩʢʠ ʩʠʧʘʥʠʮʠ; 

33. ɺʠʨʫʩ ʥʘ ʝʥʮʝʬʘʣʠʪʠʩ ʦʜ ʜʦʣʠʥʘʪʘ ʄʿʫʨʠ; 

34. ɺʠʨʫʩ ʥʘ ˁʫʢʘʩeʣʩʢʘ ʙʦʣʝʩʪ (ʘʪʠʧʠʯʥʘ ʯʫʤʘ ʢʘʿ ʞʠʚʠʥʘʪʘ); 

35. ɺʠʨʫʩ ʅʠʧʘ; 

36. ɺʠʨʫʩ ʥʘ ʦʤʩʢʘ ʭʝʤʦʨʘʛʠʯʥʘ ʪʨʝʩʢʘ;  

37. ɺʠʨʫʩ ʆʨʦʧʫʯʝ; 

38. ɺʠʨʫʩ peste des petits ruminants (ʯʫʤʘ ʢʘʿ ʤʘʣʠ ʧʨʝʞʠʚʘʨʠ); 

39. ɺʠʨʫʩ ʥʘ ʚʝʟʠʢʫʣʘʨʥʦ ʟʘʙʦʣʫʚʘˁʝ ʢʘʿ ʩʚʠˁʠʪʝ; 

40. ɺʠʨʫʩ ʇʦʚʘʩʘʥ; 

41. ɺʠʨʫʩ ʥʘ ʙʝʩʥʠʣʦ ʠ ʩʠʪʝ ʦʩʪʘʥʘʪʠ ʧʨʠʧʘʜʥʠʮʠ ʥʘ ʨʦʜʦʪ ʥʘ ʚʠʨʫʩʦʪ 

ʣʘʩʘ; 

42. ɺʠʨʫʩ ʥʘ ʪʨʝʩʢʘ ʦʜ ʜʦʣʠʥʘʪʘ ʈʠʬʪ; 

43. ɺʠʨʫʩ ʥʘ ʛʦʚʝʜʩʢʘ (ʩʪʦʯʥʘ) ʯʫʤʘ; 

44. ɺʠʨʫʩ ʈʦʩʠʦ; 

45. ɺʠʨʫʩ ʉʘʙʠʘ; 

46. ʉʝʫʣʩʢʠ ʚʠʨʫʩ;  

47. ɺʠʨʫʩ ʥʘ ʩʠʧʘʥʠʮʠ ʢʘʿ ʦʚʮʠʪʝ; 

48. ɺʠʨʫʩ Ăʩʠʥ ʥʦʤʙʨʝñ ʥʘ ʭʝʤʦʨʘʛʠʯʥʘ ʪʨʝʩʢʘ; 

49. ɺʠʨʫʩ ʥʘ ʩʝʥʪʣʫʠʩʢʠ ʝʥʮʝʬʘʣʠʪʠʩ; 

50. ʉʚʠʥʩʢʠ ʚʠʨʫʩ ʊʝʰʝʥ; 

51. ɺʠʨʫʩ ʥʘ ʝʥʮʝʬʘʣʠʪʠʩ ʢʦʿ ʩʝ ʧʨʝʥʝʩʫʚʘ ʧʨʝʢʫ ʢʨʣʝʞʠ (ʧʦʪʪʠʧ ʦʜ 
 ɼʘʣʝʯʥʠʦʪ ʀʩʪʦʢ); 

52. ɺʠʨʫʩ ʥʘ ʚʘʨʠʦʣʘ; 



53. ɺʠʨʫʩ ʥʘ ʚʝʥʝʮʫʝʣʩʢʠ ʢʦˁʩʢʠ ʝʥʮʝʬʘʣʠʪʠʩ; 

54. ɺʠʨʫʩ ʥʘ ʚʝʟʠʢʫʣʘʨʝʥ ʩʪʦʤʘʪʠʪ; 

55. ɺʠʨʫʩ ʥʘ ʟʘʧʘʜʝʥ ʢʦˁʩʢʠ ʝʥʮʝʬʘʣʠʪʠʩ; 

56. ɺʠʨʫʩ ʥʘ ʞʦʣʪʘ ʪʨʝʩʢʘ; 

57. ʂʦʨʦʥʘ-ʚʠʨʫʩ ʧʦʚʨʟʘʥ ʩʦ ʪʝʞʦʢ ʘʢʫʪʝʥ ʨʝʩʧʠʨʘʪʦʨʝʥ ʩʠʥʜʨʦʤ (ʢʦʨʦʥʘ-

 ʚʠʨʫʩ ʧʦʚʨʟʘʥ ʩʦ ʉɸʈʉ); 

58. ʈʝʢʦʥʩʪʨʫʠʨʘʥ ʚʠʨʫʩ ʥʘ ʠʥʬʣʫʝʥʮʘ ʦʜ 1918;   

 

b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

c. ɹʘʢʪʝʨʠʠ, ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʧʨʠʨʦʜʥʠ, ʟʘʿʘʢʥʘʪʠ ʠʣʠ ʠʟʤʝʥʝʪʠ, ʙʝʟ 

ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʚʦ ʦʙʣʠʢ ʥʘ Ăʠʟʦʣʠʨʘʥʠ ʞʠʚʠ ʢʫʣʪʫʨʠñ ʠʣʠ ʢʘʢʦ 

ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʦʧʬʘ˃ʘ ʞʠʚ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʝ ʥʘʤʝʨʥʦ ʠʥʦʢʫʣʠʨʘʥ ʠʣʠ 

ʢʦʥʪʘʤʠʥʠʨʘʥ ʩʦ ʪʘʢʚʠ ʢʫʣʪʫʨʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. Bacillus anthracis;   

2. Brucella abortus;   

3. Brucella melitensis;   

4. Brucella suis;   

5. Burkholderia mallei (Pseudomonas mallei);   

6. Burkholderia pseudomallei (Pseudomonas pseudomallei);   

7. Chlamydophila psittaci (ʧʦʨʘʥʦ ʧʦʟʥʘʪʦ ʢʘʢʦ Chlamydia psittaci);   

8. Clostridium argentinense (ʧʦʨʘʥʦ ʧʦʟʥʘʪʦ ʢʘʢʦ Clostridium botulinum 

ʊʠʧ G), ʥʠʰʢʠ ʢʦʠ ʩʦʟʜʘʚʘʘʪ ʥʝʚʨʦʪʦʩʢʠʥ ʙʦʪʫʣʠʥ;   

9. Clostridium baratii, ʥʠʰʢʠ ʢʦʠ ʩʦʟʜʘʚʘʘʪ ʥʝʚʨʦʪʦʩʢʠʥ ʙʦʪʫʣʠʥ;   

10. Clostridium botulinum;   

11. Clostridium butyricum, ʥʠʰʢʠ ʢʦʠ ʩʦʟʜʘʚʘʘʪ ʥʝʚʨʦʪʦʩʢʠʥ ʙʦʪʫʣʠʥ;   

12. Clostridium perfringens, ʪʠʧʦʚʠ ʢʦʠ ʩʦʟʜʘʚʘʘʪ ʪʦʢʩʠʥ ʝʧʩʠʣʦʥ;   

13. Coxiella burnetii;   

14. Francisella tularensis;  

15. Mycoplasma capricolum ʧʦʜʚʠʜʦʚʠʪʝ capripneumoniae (ʥʠʰʢʘ F38);   

16. Mycoplasma mycoides ʧʦʜʚʠʜʦʚʠʪʝ mycoides SC (ʤʘʣʘ ʢʦʣʦʥʠʿʘ);   

17. Rickettsia prowasecki;   

18. Salmonella typhi;   



19. Escherichia coli h ʪʦ ʩʦʟʜʘʚʘ ʰʠʛʘ ʪʦʢʩʠʥ (STEC) ʦʜ ʩʝʨʦʛʨʫʧʠ O26, 

O45, O103, O104, O111, O121, O145, O157 ʠ ʜʨʫʛʠ ʪʦʢʩʠʥʠ ʰʠʛʘ 

ʰʪʦ ʧʨʦʠʟʚʝʜʫʚʘʘʪ ʩʝʨʦʛʨʫʧʠ; 

 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

Escherichia coli (STEC) ʦʜ ʢʦʿʘ ʰʪʦ ʩʝ ʜʦʙʠʚʘ ʪʦʢʩʠʥʦʪ ʰʠʛʘ 

ʧʦʟʥʘʪʘ ʝ ʠ ʢʘʢʦ ʝʪʝʨʦʭʝʤʦʨʘʛʠʯʥʘ E. coli (EHEC) ʠʣʠ E. coli 

(VTEC) ʢʦʿʘ ʩʦʟʜʘʚʘ ʚʝʨʦʩʠʪʦʪʦʢʩʠʥ. 

 

20. Shigella dysenteriae;   

21. Vibrio cholerae;   

22.   Yersinia pestis; 

d. Ăʊʦʢʩʠʥʠñ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, ʠ Ăʧʦʜʝʜʠʥʠʮʠ ʥʘ ʪʦʢʩʠʥʠñ: 

1. ɹʦʪʫʣʠʥ ʪʦʢʩʠʥʠ;   

2. ʊʦʢʩʠʥʠ ʥʘ clostridium perfringens, ʘʣʬʘ, ʙʝʪʘ 1, ʙʝʪʘ 2, ʝʧʩʠʣʦʥ ʠ ʿʦʪʘ 

ʪʦʢʩʠʥʠ;   

3. ʂʦʥʦʪʦʢʩʠʥ;   

4. ʈʠʮʠʥ;   

5. ʉʘʢʩʠʪʦʢʩʠʥ;   

6. ʐʠʛʘ ʪʦʢʩʠʥ;   

7. ɽʥʪʝʨʦʪʦʢʩʠʥʠ ʥʘ Staphylococcus aureus, ʭʝʤʦʣʠʩʠʥ ʘʣʬʘ ʪʦʢʩʠʥ ʠ 

ʪʦʢʩʠʥ ʢʦʿ ʧʨʝʜʠʟʚʠʢʫʚʘ ʩʠʥʜʨʦʤ ʥʘ ʪʦʢʩʠʯʝʥ ʰʦʢ (ʧʨʝʪʭʦʜʥʦ ʧʦʟʥʘʪ 

ʢʘʢʦ Staphylococcus enterotoxin F);   

8. ʊʝʪʨʦʜʦʪʦʢʩʠʥ;   

9. ɺʝʨʦʪʦʩʢʠʥ ʠ ʧʨʦʪʝʠʥʠ ʢʦʠ ʦʥʝʩʧʦʩʦʙʫʚʘʘʪ ʨʠʙʦʟʦʤʠ ʩʣʠʯʥʠ ʥʘ 

ʰʠʛʘ;   

10. ʄʠʢʨʦʮʠʩʪʠʥ (Cyanginosin);   

11. ɸʬʣʘʪʦʢʩʠʥʠ;   

12. ɸʙʨʠʥ;   

13. ʂʦʣʝʨʘ ʪʦʢʩʠʥ;   

14. ʊʦʢʩʠʥ diacetoxyscirpenol;   

15. T-2 ʪʦʢʩʠʥ;   

16. HT-2 ʪʦʢʩʠʥ;   

17. ʄʦʜʝʢʩʠʥ ʪʦʢʩʠʥ;   



18. ɺʦʣʢʝʥʩʠʥ ʪʦʢʩʠʥ;   

19.  ɺʠʩʢʫʤ ʘʣʙʫʤ ʣʝʮʠʪʠʥ 1 (ɺʠʩʢʫʤʠʥ); 

ɿʘʙʝʣʝʰʢʘ: 1C351.d. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʙʦʪʫʣʠʥ ʪʦʢʩʠʥʠ ʠʣʠ ʢʦʥʦʪʦʢʩʠʥʠ ʚʦ 

ʦʙʣʠʢ ʥʘ ʧʨʦʠʟʚʦʜ ʢʦʠ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ 

ʢʨʠʪʝʨʠʫʤʠ: 

1. ʉʝ ʬʘʨʤʘʮʝʚʪʩʢʠ ʬʦʨʤʫʣʘʮʠʠ ʥʘʤʝʥʝʪʠ ʟʘ ʯʦʚʝʯʢʘ 

ʫʧʦʪʨʝʙʘ ʧʨʠ ʪʨʝʪʠʨʘˁʝ ʥʘ ʥʘʨʫʰʝʥʠ ʟʜʨʘʚʩʪʚʝʥʠ 

ʩʦʩʪʦʿʙʠ; 

2. ʉʝ ʦʜʥʘʧʨʝʜ ʩʧʘʢʫʚʘʥʠ ʟʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʢʘʢʦ ʤʝʜʠʮʠʥʩʢʠ 
ʧʨʦʠʟʚʦʜʠ; 

3. ʉʝ ʜʦʟʚʦʣʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʜʨʞʘʚʝʥ ʦʨʛʘʥ ʜʘ ʩʝ 

ʧʣʘʩʠʨʘʘʪ ʥʘ ʧʘʟʘʨʦʪ ʢʘʢʦ ʤʝʜʠʮʠʥʩʢʠ ʧʨʦʠʟʚʦʜʠ. 

e. ɻʘʙʠ, ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʧʨʠʨʦʜʥʠ, ʟʘʿʘʢʥʘʪʠ ʠʣʠ ʠʟʤʝʥʝʪʠ, ʠʣʠ ʚʦ 

ʦʙʣʠʢ ʥʘ Ăʠʟʦʣʠʨʘʥʠ ʞʠʚʠ ʢʫʣʪʫʨʠñ ʠʣʠ ʢʘʢʦ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʦʧʬʘ˃ʘ ʞʠʚ 

ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʝ ʥʘʤʝʨʥʦ ʠʥʦʢʫʣʠʨʘʥ ʠʣʠ ʢʦʥʪʘʤʠʥʠʨʘʥ ʩʦ ʪʘʢʚʠ ʢʫʣʪʫʨʠ, 

ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. Coccidioides immitis; 

2. Coccidioides posadasii. 

ɿʘʙʝʣʝʰʢʘ:  1C351 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʚʘʢʮʠʥʠñ ʠʣʠ Ăʠʤʫʥʦʪʦʢʩʠʥʠñ. 

1C352 ʅʝ ʩʝ ʢʦʨʠʩʪʠ. 

1C353 ɻʝʥʝʪʩʢʠ ʝʣʝʤʝʥʪʠ ʠ ʛʝʥʝʪʩʢʠ ʤʦʜʠʬʠʮʠʨʘʥʠ ʦʨʛʘʥʠʟʤʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ɻʝʥʝʪʩʢʠ ʤʦʜʠʬʠʮʠʨʘʥʠ ʦʨʛʘʥʠʟʤʠ ʠʣʠ ʛʝʥʝʪʩʢʠ ʝʣʝʤʝʥʪʠ ʢʦʠ ʩʦʜʨʞʘʪ 

ʥʠʟʠ ʥʘ ʥʫʢʣʝʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʧʦʚʨʟʘʥʠ ʩʦ ʧʘʪʦʛʝʥʦʩʪ ʥʘ ʦʨʛʘʥʠʟʤʠʪʝ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C351.a., 1C351.c., 1C351.e., ʠʣʠ 1C354; 

b. ɻʝʥʝʪʩʢʠ ʤʦʜʠʬʠʮʠʨʘʥʠ ʦʨʛʘʥʠʟʤʠ ʠʣʠ ʛʝʥʝʪʩʢʠ ʝʣʝʤʝʥʪʠ ʢʦʠ ʩʦʜʨʞʘʪ 

ʥʠʟʠ ʥʘ ʥʫʢʣʝʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʩʦ ʢʦʜ ʟʘ ʢʦʠ ʙʠʣʦ ʦʜ Ăʪʦʢʩʠʥʠʪʝñ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C351.d. ʠʣʠ ʥʠʚʥʠ Ăʧʦʜʝʜʠʥʠʮʠ ʥʘ ʪʦʢʩʠʥʠñ. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʘ: 

1. ɻʝʥʝʪʩʢʠ ʤʦʜʠʬʠʮʠʨʘʥʠ ʦʨʛʘʥʠʟʤʠ ʦʧʬʘ˃ʘʘʪ ʦʨʛʘʥʠʟʤʠ ʚʦ ʢʦʠ 

ʛʝʥʝʪʩʢʠ ʤʘʪʝʨʠʿʘʣ (ʥʠʟʠ ʥʘ ʤʫʢʝʣʠʥʩʢʘ ʢʠʩʝʣʠʥʘ) ʩʝ ʠʟʤʝʥʝʪʠ ʥʘ 

ʥʘʯʠʥ ʢʦʿ ʥʝ ʩʝ ʧʦʿʘʚʫʚʘ ʧʦ ʧʨʠʨʦʜʝʥ ʧʘʪ ʧʨʝʢʫ ʧʘʨʝˁʝ, ʦʜʥʦʩʥʦ 

ʧʨʠʨʦʜʥʦ ʧʨʝʢʦʤʙʠʥʠʨʘˁʝ ʠ ʩʝ ʦʜʥʝʩʫʚʘ ʠ ʥʘ ʦʥʠʝ ʦʨʛʘʥʠʟʤʠ ʢʦʠ ʩʝ ʚʦ 

ʮʝʣʦʩʪ ʠʣʠ ʜʝʣʫʤʥʦ ʚʝʰʪʘʯʢʠ ʧʨʦʠʟʚʝʜʝʥʠ. 

2. ɻʝʥʝʪʩʢʠ ʝʣʝʤʝʥʪʠ ʦʧʬʘ˃ʘʘʪ, ʤʝʺʫ ʜʨʫʛʦʪʦ, ʭʨʦʤʦʟʦʤʠ, ʛʝʥʦʤʠ, ʧʣʘʟʤʠʜʠ, 
ʪʨʘʥʩʧʦʟʦʥʠ ʠ ʚʝʢʪʦʨʠ ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʛʝʥʝʪʩʢʠ ʠʟʤʝʥʝʪʠ ʠʣʠ 

ʥʝʠʟʤʝʥʝʪʠ ʠʣʠ ʚʦ ʮʝʣʦʩʪ ʠʣʠ ʜʝʣʫʤʥʦ ʭʝʤʠʩʢʠ ʩʠʥʪʝʪʠʟʠʨʘʥʠ. 



3. ʅʠʟʠ ʥʘ ʥʫʢʣʝʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʧʦʚʨʟʘʥʠ ʩʦ ʧʘʪʦʛʝʥʦʩʪʘ ʥʘ ʢʦʠ ʙʠʣʦ ʦʜ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C351.a., 1C351.c., 1C351.e. ʠʣʠ 1C354 ʩʝ 

ʥʠʟʠʪʝ ʢʦʠ ʩʝ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʥʘʚʝʜʝʥʠʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤ ʢʦʿ: 

ʘ. ɺʦ ʩʝʙʝ ʠʣʠ ʧʨʝʢʫ ʥʝʛʦʚʠʪʝ ʪʨʘʥʩʢʨʠʙʠʨʘʥʠ ʠʣʠ ʪʨʘʥʩʣʘʮʠʨʘʥʠ 

ʧʨʦʠʟʚʦʜʠ ʧʨʝʪʩʪʘʚʫʚʘ ʟʥʘʯʠʪʝʣʥʘ ʦʧʘʩʥʦʩʪ ʟʘ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ, 

ʞʠʚʦʪʥʠʪʝ ʠʣʠ ʨʘʩʪʝʥʠʿʘʪʘ; ʠʣʠ  

b. ʇʦʟʥʘʪʦ ʝ ʜʝʢʘ ʿʘ ʧʦʜʦʙʨʫʚʘ ʩʧʦʩʦʙʥʦʩʪʘ ʥʘ ʢʦʥʢʨʝʪʝʥ 

ʤʠʢʨʦʦʨʛʘʥʠʟʘʤ, ʠʣʠ ʢʦʿ ʙʠʣʦ ʜʨʫʛ ʦʨʛʘʥʠʟʘʤ ʚʦ ʢʦʿ ʠʩʪʘʪʘ ʤʦʞʝ ʜʘ ʩʝ 

ʚʤʝʪʥʝ ʠʣʠ ʥʘ ʜʨʫʛ ʥʘʯʠʥ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘ, ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʩʝʨʠʦʟʥʘ 

ʰʪʝʪʘ ʟʘ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ, ʞʠʚʦʪʥʠʪʝ ʠʣʠ ʨʘʩʪʝʥʠʿʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ: 1C353 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʥʠʟʠ ʥʘ ʥʫʢʣʝʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʧʦʚʨʟʘʥʠ ʩʦ 

 ʧʘʪʦʛʝʥʦʩʪʘ ʥʘ ʝʥʪʝʨʦʭʝʤʦʨʘʛʠʯʥʘ ɽʰʝʨʠʭʠʿʘ ʢʦʣʠ, ʩʝʨʦʪʠʧ 

O157 ʠ ʜʨʫʛʠ ʥʠʰʢʠ ʢʦʠ ʩʦʟʜʘʚʘʘʪ ʚʝʨʦʪʦʢʩʠʥ, ʨʘʟʣʠʯʥʠ ʦʜ 

 ʦʥʠʝ ʰʪʦ ʚʨʰʘʪ ʢʦʜʠʨʘˁʝ ʥʘ ʚʝʨʦʪʦʢʩʠʥʦʪ, ʠʣʠ ʥʘ ʥʝʛʦʚʠʪʝ 

 ʧʦʜʝʜʠʥʠʮʠ. 

1C354 ʈʘʩʪʠʪʝʣʥʠ ʧʘʪʦʛʝʥʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ɺʠʨʫʩʠ, ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʧʨʠʨʦʜʥʠ, ʟʘʩʠʣʝʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ, ʠʣʠ ʚʦ 

ʦʙʣʠʢ ʥʘ Ăʠʟʦʣʠʨʘʥʠ ʞʠʚʠ ʢʫʣʪʫʨʠñ ʠʣʠ ʢʘʢʦ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʚʢʣʫʯʫʚʘʘʪ 

ʞʠʚ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʝ ʥʘʤʝʨʥʦ ʠʥʦʢʫʣʠʨʘʥ ʠʣʠ ʢʦʥʪʘʤʠʥʠʨʘʥ ʩʦ ʪʘʢʚʠ 

ʢʫʣʪʫʨʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɸʥʜʩʢʠ ʢʦʤʧʠʨʦʚ ʣʘʪʝʥʪʝʥ ʚʠʨʫʩ (ʂʦʤʧʠʨʦʚ ʘʥʜʩʢʠ ʣʘʪʝʥʪʝʥ 

ʪʫʤʦʚʠʨʫʩ); 

2. ɺʨʝʪʝʥʝʩʪ ʚʠʨʦʠʜ ʢʘʿ ʢʦʤʧʠʨʦʚ ʢʦʨʝʥ; 

b. ɹʘʢʪʝʨʠʠ, ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʧʨʠʨʦʜʥʠ, ʟʘʩʠʣʝʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ, ʠʣʠ ʚʦ 

ʦʙʣʠʢ ʥʘ Ăʠʟʦʣʠʨʘʥʠ ʞʠʚʠ ʢʫʣʪʫʨʠñ ʠʣʠ ʢʘʢʦ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʝ ʥʘʤʝʨʥʦ 

ʠʥʦʢʫʣʠʨʘʥ ʠʣʠ ʢʦʥʪʘʤʠʥʠʨʘʥ ʩʦ ʪʘʢʚʠ ʢʫʣʪʫʨʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. Xanthomonas albilineans; 

2. Xanthomonas axonopodis pv. citri (Xanthomonas campestris pv. citri A) 

[Xanthomonas campestris pv. citri]; 

3. Xanthomonas oryzae pv. oryzae (Pseudomonas campestris pv. oryzae); 

4. Clavibacter michiganensis subsp. sepedonicus (Corynebacterium 

michiganensis subsp. sepedonicum ʠʣʠ Corynebacterium sepedonicum); 

5. Ralstonia solanacearum, ʨʘʩʘ 3, ʙʠʦʚʘʨ 2; 

c. ɻʘʙʠ, ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʧʨʠʨʦʜʥʠ, ʟʘʩʠʣʝʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ, ʙʝʟ ʨʘʟʣʠʢʘ 

ʜʘʣʠ ʩʝ ʚʦ ʦʙʣʠʢ ʥʘ Ăʠʟʦʣʠʨʘʥʠ ʞʠʚʠ ʢʫʣʪʫʨʠñ ʠʣʠ ʢʘʢʦ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʝ 

ʥʘʤʝʨʥʦ ʠʥʦʢʫʣʠʨʘʥ ʠʣʠ ʢʦʥʪʘʤʠʥʠʨʘʥ ʩʦ ʪʘʢʚʠ ʢʫʣʪʫʨʠ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 



1. Colletotrichum kahawae (Colletotrichum coffeanum var. virulans);   

2. Cochliobolus miyabeanus (Helminthosporium oryzae);   

3. Microcyclus ulei (syn.Dothidella ulei);    

4. Puccinia graminis ssp. graminis var. graminis/Puccinia graminis ssp. 
graminis var. stakmanii (Puccinia graminis [syn.Puccinia graminis f. sp. 
tritici ]);    

5. Puccinia striiformis (syn.Puccinia glumarum);    

6. Magnaporthe oryzae (Pyricularia oryzae);   

7. Peronosclerospora philippinensis (Peronosclerospora sacchari);   

8. Sclerophthora rayssiae var. zeae;   

9. Synchytrium endobioticium;   

10. Tilletia indica;   

11. Thecaphora solani. 

1C450 ʊʦʢʩʠʯʥʠ ʭʝʤʠʢʘʣʠʠ ʠ ʧʨʝʢʫʨʟʦʨʠ ʥʘ ʪʦʢʩʠʯʥʠ ʭʝʤʠʢʘʣʠʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ 

ʠ Ăʩʤʝʩʠ ʦʜ ʭʝʤʠʢʘʣʠʠñ ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ ʥʠʚ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ɺʅɽʉ 1C350 ʠ 1C351.d. ʀ ʂʆʅʊʈʆʃɸ 

ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

ʘ. ʊʦʢʩʠʯʥʠ ʭʝʤʠʢʘʣʠʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1.  ɸʤʠʪʦʥ: ʆ,ʆ-ʜʠʝʪʠʣ S-[2-(ʜʠʝʪʠʣʘʤʠʥʦ) ʝʪʠʣ] ʬʦʩʬʦʨʦʪʠʦʣʘʪ (78-53-5) 

ʠ ʠʟʚʝʜʝʥʠ ʘʣʢʠʣʠʨʘʥʠ ʠʣʠ ʧʨʦʪʦʥʠʨʘʥʠ ʩʦʣʠ;    

2.  PFIB: 1,1,3,3,3-ʧʝʥʪʘʬʣʫʦʨ-2-(ʪʨʠʬʣʫʦʨʦʤʝʪʠʣ)-1-ʧʨʦʧʝʥ (382-21-8);    

3.  ɺʀɼɽʊɽ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ ɿɸ BZ: 3-ʢʚʠʥʫʢʣʠʜʠʥʠʣ 

ʙʝʥʟʠʣʘʪ (6581-06-2);    

4.  ʌʦʟʛʝʥ: ʂʘʨʙʦʥʠʣ ʜʠʭʣʦʨʠʜ (75-44-5);    

5.  ʍʣʦʨʮʠʿʘʥ (506-77-4);   

6.  ʎʠʿʘʥʦʚʦʜʦʨʦʜ (74-90-8);   

7.  ʍʣʦʨʧʠʢʨʠʥ: ʪʨʠʭʣʦʨʥʠʪʨʠʤʝʪʘʥ (76-06-2); 

ɿʘʙʝʣʝʰʢʘ 1:  ɿʘ ʠʟʚʦʟ ʚʦ Ăʜʨʞʘʚʠ ʢʦʠ ʥʝ ʩʝ ʧʦʪʧʠʩʥʠʯʢʠ ʚʦ 

ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʭʝʤʠʩʢʦ ʦʨʫʞʿʝñ, 1C450 ʥʝ ʢʦʥʪʨʦʣʠʨʘ 

Ăʩʤʝʩʠ ʥʘ ʭʝʤʠʢʘʣʠʠñ ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ 

ʭʝʤʠʢʘʣʠʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C450.a.1. ʠ .ʘ.2. ʚʦ ʢʦʠ ʥʠʪʫ 

ʝʜʥʘ ʧʦʝʜʠʥʝʯʥʦ ʥʘʚʝʜʥʘ ʭʝʤʠʢʘʣʠʿʘ ʥʝ ʝ ʟʘʩʪʘʧʝʥʘ ʩʦ 

ʧʦʚʝ˃ʝ ʦʜ 1% ʧʦ ʪʝʞʠʥʘ ʦʜ ʩʤʝʩʘʪʘ. 



ɿʘʙʝʣʝʰʢʘ 2: ɿʘ ʠʟʚʦʟ ʚʦ Ăʜʨʞʘʚʠ ʢʦʠ ʥʝ ʩʝ ʧʦʪʧʠʩʥʠʯʢʠ ʥʘ 

ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʭʝʤʠʩʢʦ ʦʨʫʞʿʝñ, 1C450 ʥʝ ʢʦʥʪʨʦʣʠʨʘ 

Ăʩʤʝʩʠ ʥʘ ʭʝʤʠʢʘʣʠʠñ ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ 

ʭʝʤʠʢʘʣʠʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʚʥʝʩ 1C450.a.1. ʠ .ʘ.2. ʚʦ ʢʦʠ 

ʥʠʪʫ ʝʜʥʘ ʧʦʝʜʠʥʝʯʥʦ ʥʘʚʝʜʥʘ ʭʝʤʠʢʘʣʠʿʘ ʥʝ ʝ ʟʘʩʪʘʧʝʥʘ 

ʩʦ ʧʦʚʝ˃ʝ ʦʜ 30% ʧʦ ʪʝʞʠʥʘ ʦʜ ʩʤʝʩʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ 3: 1C450 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʤʝʩʠ ʥʘ ʭʝʤʠʢʘʣʠʠñ ʢʦʠ ʩʦʜʨʞʘʪ 

ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ ʭʝʤʠʢʘʣʠʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C450.a.4., 

.ʘ.5., .a.6. ʠ .a.7. ʚʦ ʢʦʠ ʥʠʪʫ ʝʜʥʘ ʧʦʝʜʠʥʝʯʥʦ ʥʘʚʝʜʥʘ 

ʭʝʤʠʢʘʣʠʿʘ ʥʝ ʝ ʟʘʩʪʘʧʝʥʘ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 30% ʧʦ ʪʝʞʠʥʘ ʦʜ 

ʩʤʝʩʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ 4: 1C450 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʨʦʠʟʚʦʜʠ ʢʦʠ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ 

ʢʘʢʦ ʩʪʦʢʠ ʟʘ ʰʠʨʦʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʢʦʠ ʩʝ ʧʘʢʫʚʘʥʠ ʟʘ 

ʧʨʦʜʘʞʙʘ ʥʘ ʤʘʣʦ ʟʘ ʣʠʯʥʘ ʫʧʦʪʨʝʙʘ ʠʣʠ ʧʘʢʫʚʘʥʠ ʟʘ 

ʧʦʝʜʠʥʝʯʥʘ ʫʧʦʪʨʝʙʘ. 

b. ʇʨʝʢʫʨʟʦʨʠ ʥʘ ʪʦʢʩʠʯʥʠ ʭʝʤʠʢʘʣʠʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʍʝʤʠʢʘʣʠʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʥʘʚʝʜʝʥʠ ʚʦ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ 

ʠʣʠ ʚʦ 1C350, ʢʦʠ ʩʦʜʨʞʘʪ ʘʪʦʤ ʥʘ ʬʦʩʬʦʨ ʟʘ ʢʦʿ ʝ ʚʨʟʘʥʘ ʝʜʥʘ 

ʤʝʪʠʣ, ʝʪʠʣ ʠʣʠ ʧʨʦʧʠʣ (ʥʦʨʤʘʣʥʘ ʠʣʠ ʠʟʦ) ʛʨʫʧʘ, ʥʦ ʥʝ ʠ ʜʨʫʛʠ 

ʘʪʦʤʠ ʥʘ ʿʘʛʣʝʨʦʜ; 

ɿʘʙʝʣʝʰʢʘ: 1C450.b.1. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʬʦʥʦʬʦʩ: ʆ-ʝʪʠʣ S-ʬʝʥʠʣ 

ʝʪʠʣʬʦʩʬʦʥʦʪʠʦʣʦʪʠʦʥʘʪ (944-22-9); 

2. N,N-ʜʠʘʣʢʠʣ [ʤʝʪʠʣ, ʝʪʠʣ ʠʣʠ ʧʨʦʧʠʣ (ʥʦʨʤʘʣʝʥ ʠʣʠ ʠʟʦ)] 

ʬʦʩʬʦʨʘʤʠʜ ʜʠʭʘʣʠʜʠ; ʨʘʟʣʠʯʥʠ ʦʜ N,N-ʜʠʤʝʪʠʣʘʤʠʥʦʬʦʩʬʦʨʠʣ 

ʜʠʭʣʦʨʠʜ; 

ʅʘʧʦʤʝʥʘ: ɺʠʜʝʪʝ 1C350.57. ʟʘ N,N-ʜʠʤʝʪʠʣʘʤʠʥʦʬʦʩʬʦʨʠʣ 

ʜʠʭʣʦʨʠʜ. 

3. ɼʠʘʣʢʠʣ [ʤʝʪʠʣ, ʝʪʠʣ ʠʣʠ ʧʨʦʧʠʣ (ʥʦʨʤʘʣʝʥ ʠʣʠ ʠʟʦ)] N,N-ʜʠʘʣʢʠʣ 

[ʤʝʪʠʣ, ʝʪʠʣ ʠʣʠ ʧʨʦʧʠʣ (ʥʦʨʤʘʣʝʥ ʠʣʠ ʠʟʦ)]-ʬʦʩʬʦʨʘʤʠʜʘʪ, 

ʨʘʟʣʠʯʝʥ ʦʜ ʜʠʝʪʠʣ-N,N-ʜʠʤʝʪʠʣʬʦʩʬʦʨʘʤʠʜʘʪ ʢʦʿ ʝ ʦʧʨʝʜʝʣʝʥ ʚʦ 

1C350; 

4. N,N-ʜʠʘʣʢʠʣ [ʤʝʪʠʣ, ʝʪʠʣ ʠʣʠ ʧʨʦʧʠʣ (ʥʦʨʤʘʣʝʥ ʠʣʠ ʠʟʦ)] 

ʘʤʠʥʦʝʪʠʣ-2-ʭʣʦʨʠʜʠ ʠ ʠʟʚʝʜʝʥʠ ʧʨʦʪʦʥʠʨʘʥʠ ʩʦʣʠ, ʨʘʟʣʠʯʥʠ ʦʜ 

N,N-ʜʠʠʟʦʧʨʦʧʠʣ-(ʙʝʪʘ)-ʘʤʠʥʦʝʪʠʣ ʭʣʦʨʠʜ ʠʣʠ N,N-ʜʠʠʟʦʧʨʦʧʠʣ-

(ʙʝʪʘ)-ʘʤʠʥʦʝʪʠʣ ʭʣʦʨʠʜ ʭʠʜʨʦʭʣʦʨʠʜ ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C350; 

5. N,N- ʜʠʘʣʢʠʣ [ʤʝʪʠʣ, ʝʪʠʣ ʠʣʠ ʧʨʦʧʠʣ (ʥʦʨʤʘʣʝʥ ʠʣʠ ʠʟʦ)] 

ʘʤʠʥʦʝʪʠʣ-2-ʦʣʠ ʠ ʠʟʚʝʜʝʥʠ ʧʨʦʪʦʥʠʨʘʥʠ ʩʦʣʠ, ʨʘʟʣʠʯʥʠ ʦʜ N,N-

ʜʠʠʟʦʧʨʦʧʠʣ-(ʙʝʪʘ)-ʘʤʠʥʦʝʪʘʥʦʣ (96-80-0) ʠ N,N-ʜʠʝʪʠʣʘʤʠʥʦʝʪʘʥʦʣ 

(100-37-8) ʢʦʠ ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ 1C350; 

ɿʘʙʝʣʝʰʢʘ: 1C450. b.5. ʥʝ ʛʦ ʢʦʥʪʨʦʣʠʨʘ ʩʣʝʜʥʦʚʦ: 



ʘ. N,N-ʜʠʤʝʪʠʣʘʤʠʥʦʝʪʘʥʦʣ (108-01-0) ʠ ʠʟʚʝʜʝʥʠʪʝ 

ʧʨʦʪʦʥʠʨʘʥʠ ʩʦʣʠ; 

b. ʇʨʦʪʦʥʠʨʘʥʠ ʩʦʣʠ ʥʘ N,N-ʜʠʝʪʠʣʘʤʠʥʦʝʪʘʥʦʣ (100-37-8);  

6. N,N- ʜʠʘʣʢʠʣ [ʤʝʪʠʣ, ʝʪʠʣ ʠʣʠ ʧʨʦʧʠʣ (ʥʦʨʤʘʣʝʥ ʠʣʠ ʠʟʦ)] 

ʘʤʠʥʦʝʪʘʥ-2-ʪʠʦʣʠ ʠ ʠʟʚʝʜʝʥʠ ʧʨʦʪʦʥʠʨʘʥʠ ʩʦʣʠ, ʨʘʟʣʠʯʥʠ ʦʜ N,N-

ʜʠʠʟʦʧʨʦʧʠʣ-(ʙʝʪʘ)-ʘʤʠʥʦʝʪʘʥ ʪʠʦʣ ʦʧʨʝʜʝʣʝʥ ʚʦ 1C350; 

7. ɺʠʜʝʪʝ 1C350 ʟʘ ʝʪʠʣʜʠʝʪʘʥʦʣʘʤʠʥ (139-87-7); 

8. ʄʝʪʠʣʜʠʝʪʘʥʦʣʘʤʠʥ (105-59-9). 

ɿʘʙʝʣʝʰʢʘ 1:  ɿʘ ʠʟʚʦʟ ʚʦ Ăʜʨʞʘʚʠ ʢʦʠ ʥʝ ʩʝ ʧʦʪʧʠʩʥʠʯʢʠ ʚʦ ʂʦʥʚʝʥʮʠʿʘʪʘ 

ʟʘ ʭʝʤʠʩʢʦ ʦʨʫʞʿʝñ, 1C450 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʤʝʩʠ ʥʘ 

ʭʝʤʠʢʘʣʠʠñ ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ ʭʝʤʠʢʘʣʠʠʪʝ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C450.b.1., . b.2., . b.3., . b.4., . b.5. ʠ . b.6. ʚʦ ʢʦʠ 

ʥʠʪʫ ʝʜʥʘ ʧʦʝʜʠʥʝʯʥʦ ʥʘʚʝʜʥʘ ʭʝʤʠʢʘʣʠʿʘ ʥʝ ʝ ʟʘʩʪʘʧʝʥʘ ʩʦ 

ʧʦʚʝ˃ʝ ʦʜ 10 % ʧʦ ʪʝʞʠʥʘ ʦʜ ʩʤʝʩʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ 2: ɿʘ ʠʟʚʦʟ ʚʦ Ăʜʨʞʘʚʠ ʢʦʠ ʥʝ ʩʝ ʧʦʪʧʠʩʥʠʯʢʠ ʥʘ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ 

ʭʝʤʠʩʢʦ ʦʨʫʞʿʝñ, 1C450 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʤʝʩʠ ʥʘ ʭʝʤʠʢʘʣʠʠñ 

ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ ʭʝʤʠʢʘʣʠʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

1C450.b.1., .b.2., .b.3., .b.4., .b.5. ʠ .b.6. ʚʦ ʢʦʠ ʥʠʪʫ ʝʜʥʘ 

ʧʦʝʜʠʥʝʯʥʦ ʥʘʚʝʜʥʘ ʭʝʤʠʢʘʣʠʿʘ ʥʝ ʝ ʟʘʩʪʘʧʝʥʘ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 30 

% ʧʦ ʪʝʞʠʥʘ ʦʜ ʩʤʝʩʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ 3: 1C450 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʤʝʩʠ ʥʘ ʭʝʤʠʢʘʣʠʠñ ʢʦʠ ʩʦʜʨʞʘʪ ʝʜʥʘ 

ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ ʭʝʤʠʢʘʣʠʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C450.b.8., ʚʦ ʢʦʠ ʥʠʪʫ 

ʝʜʥʘ ʧʦʝʜʠʥʝʯʥʦ ʥʘʚʝʜʥʘ ʭʝʤʠʢʘʣʠʿʘ ʥʝ ʝ ʟʘʩʪʘʧʝʥʘ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 

30 % ʧʦ ʪʝʞʠʥʘ ʦʜ ʩʤʝʩʘʪʘ. 

ɿʘʙʝʣʝʰʢʘ 4: 1C450 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʨʦʠʟʚʦʜʠ ʢʦʠ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʢʘʢʦ 

ʩʪʦʢʠ ʟʘ ʰʠʨʦʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʢʦʠ ʩʝ ʧʘʢʫʚʘʥʠ ʟʘ ʧʨʦʜʘʞʙʘ 

ʥʘ ʤʘʣʦ ʟʘ ʣʠʯʥʘ ʫʧʦʪʨʝʙʘ ʠʣʠ ʧʘʢʫʚʘʥʠ ʟʘ ʧʦʝʜʠʥʝʯʥʘ 

ʫʧʦʪʨʝʙʘ. 

 

1D ʉʦʬʪʚʝʨ 

1D001 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ ñʨʘʟʚʦʿñ, Ăʧʨʦʠʟʚʦʜʩʪʚʦʪʦñ 

ʠʣʠ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʦʧʨʝʤʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 1B001 ʜʦ 1B003. 

1D002 Ăʉʦʬʪʚʝʨñ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ ʣʘʤʠʥʘʪʠ ʠʣʠ Ăʢʦʤʧʦʟʠʪʠñ ʩʦ ʦʨʛʘʥʩʢʘ Ăʤʘʪʨʠʮʘñ, 

ʤʝʪʘʣʥʘ Ăʤʘʪʨʠʮʘñ ʠʣʠ ʿʘʛʣʝʨʦʜʥʘ Ăʤʘʪʨʠʮʘñ. 

1D003 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ ʜʘ ʠ ʦʚʦʟʤʦʞʠ ʥʘ ʦʧʨʝʤʘʪʘ ʜʘ 

ʛʠ ʠʟʚʝʜʫʚʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 1A004.c. ʠʣʠ lA004.d. 



1D101 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ ʨʘʙʦʪʝˁʝʪʦ ʠ ʦʜʨʞʫʚʘˁʝʪʦ ʥʘ 

ʩʪʦʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1B101, 1B102, 1B115, 1B117, 1B118 ʠʣʠ 1B119. 

1D103 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʘʥʘʣʠʟʘ ʥʘ ʥʘʤʘʣʝʥʘ ʚʦʦʯʣʠʚʦʩʪ, ʢʘʢʦ ʰʪʦ 

ʩʝ ʨʘʜʘʨʩʢʘ ʨʝʬʣʝʢʩʠʚʥʦʩʪ, ʫʣʪʨʘʚʠʦʣʝʪʦʚʠ/ʠʥʬʨʘʮʨʚʝʥʠ ʦʜʨʘʟʠ ʠ 

ʘʢʫʩʪʠʯʥʠ ʦʜʨʘʟʠ. 

1D201 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʩʪʦʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1B201. 

 

1E ʊʝʭʥʦʣʦʛʠʿʘ 

1E001 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʨʘʟʚʦʿñ 

ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʦʧʨʝʤʘ ʠʣʠ ʤʘʪʝʨʠʿʘʣʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʢʘʪʝʛʦʨʠʿʘ 

1A002 ʜʦ 1A005, 1A006.b., 1A007, 1B ʠʣʠ 1C. 

1E002 ʆʩʪʘʥʘʪʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ ñʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʧʦʣʠʙʝʥʟʦʪʠʘʟʦʣʠ ʠʣʠ 

ʧʦʣʠʙʝʥʟʦʢʩʘʟʦʣʠ; 

b. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ ñʨʘʟʚʦʿñ ʠʣʠ ñʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʬʣʫʦʨʦʝʣʘʩʪʦʤʝʨʥʠ 

ʩʦʝʜʠʥʝʥʠʿʘ ʢʦʠ ʩʦʜʨʞʘʪ ʥʘʿʤʘʣʢʫ ʝʜʝʥ ʚʠʥʠʣʝʪʝʨ ʤʦʥʦʤʝʨ; 

c. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʢʝʨʘʤʠʯʢʠ 

ʧʨʘʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠ ʠʣʠ ʥʝ-Ăʢʦʤʧʦʟʠʪʥʠñ ʢʝʨʘʤʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ: 

1. ʂʝʨʘʤʠʯʢʠ ʧʨʘʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

ʘ. ʂʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʩʦʩʪʘʚʠ: 

1. ʇʨʦʩʪʠ ʠʣʠ ʩʣʦʞʝʥʠ ʦʢʩʠʜʠ ʥʘ ʮʠʨʢʦʥʠʫʤ ʠ ʩʣʦʞʝʥʠ ʦʢʩʠʜʠ 
ʥʘ ʩʠʣʠʮʠʫʤ ʠʣʠ ʘʣʫʤʠʥʠʫʤ; 

2. ʇʨʦʩʪʠ ʥʠʪʨʠʜʠ ʥʘ ʙʦʨ (ʩʦ ʢʫʙʠʯʥʠ ʢʨʠʩʪʘʣʥʠ ʦʙʣʠʮʠ); 

3. ʇʨʦʩʪʠ ʠʣʠ ʩʣʦʞʝʥʠ ʢʘʨʙʠʜʠ ʥʘ ʩʠʣʠʮʠʫʤ ʠʣʠ ʙʦʨ; ʠʣʠ  

4. ʇʨʦʩʪʠ ʠʣʠ ʩʣʦʞʝʥʠ ʥʠʪʨʠʜʠ ʥʘ ʩʠʣʠʮʠʫʤ; 

b. ʂʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʪʝ ʚʢʫʧʥʠ ʤʝʪʘʣʥʠ ʧʨʠʤʝʩʠ (ʙʝʟ ʥʘʤʝʨʥʠʪʝ 

ʜʦʜʘʪʦʮʠ):  

1. ʇʦʤʘʣʢʫ ʦʜ 1 000 ppm ʟʘ ʧʨʦʩʪʠ ʦʢʩʠʜʠ ʠʣʠ ʢʘʨʙʠʜʠ; ʠʣʠ  

2. ʇʦʤʘʣʢʫ ʦʜ 5 000 ppm ʟʘ ʩʣʦʞʝʥʠ ʩʦʝʜʠʥʝʥʠʿʘ ʠʣʠ ʧʨʦʩʪʠ 

ʥʠʪʨʠʜʠ; ʠ 

c. ʂʦʠ ʩʝ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʎʠʨʢʦʥʠʫʤ (CAS 1314-23-4) ʩʦ ʧʨʦʩʝʯʥʘ ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʘ 



ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ 1 ɛm ʠ ʩʦ ʥʝ ʧʦʚʝ˃ʝ ʦʜ 10% ʦʜ 

ʯʝʩʪʠʯʢʠʪʝ ʧʦʛʦʣʝʤʠ ʦʜ 5 ɛm; ʠʣʠ 

2. ɼʨʫʛʠ ʢʝʨʘʤʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʧʨʦʩʝʯʥʘ ʛʦʣʝʤʠʥʘ ʥʘ 

ʯʝʩʪʠʯʢʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ 5 ɛm ʠ ʩʦ ʥʝ ʧʦʚʝ˃ʝ ʦʜ 10% ʦʜ 

ʯʝʩʪʠʯʢʠʪʝ ʧʦʛʦʣʝʤʠ ʦʜ 10 ɛm; 

2. Ăʅʝʢʦʤʧʦʟʠʪʥʠñ ʢʝʨʘʤʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ 

ʤʘʪʝʨʠʿʘʣʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1E002.c.1.; 

ɿʘʙʝʣʝʰʢʘ: 1E002.c.2. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ 

ʧʨʦʝʢʪʠʨʘˁʝ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʘʙʨʘʟʠʚʠ. 

d. ʅʝ ʩʝ ʢʦʨʠʩʪʠ. 

e. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʧʦʩʪʘʚʫʚʘˁʝ, ʦʜʨʞʫʚʘˁʝ ʠʣʠ ʧʦʧʨʘʚʢʘ ʥʘ ʤʘʪʝʨʠʿʘʣʠ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C001; 

f. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʧʦʧʨʘʚʢʘ ʥʘ Ăʢʦʤʧʦʟʠʪʥʠñ ʩʪʨʫʢʪʫʨʠ, ʣʘʤʠʥʘʪʠ ʠʣʠ 

ʤʘʪʝʨʠʿʘʣʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A002, 1C007.c. ʠʣʠ 1C007.d.; 

ɿʘʙʝʣʝʰʢʘ:  1E002.f. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʧʦʧʨʘʚʢʘ ʥʘ 

ʩʪʨʫʢʪʫʨʠ ʥʘ Ăʮʠʚʠʣʥʠ ʣʝʪʘʣʘñ ʢʦʠ ʢʦʨʠʩʪʘʪ ʿʘʛʣʝʨʦʜʥʠ 

Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠò ʠ ʝʧʦʢʩʠʜʥʠ ʩʤʦʣʠ, 

ʢʦʠ ʩʝ ʩʦʜʨʞʘʥʠ ʚʦ ʧʨʠʨʘʯʥʠʮʠʪʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʥʘ 

ʣʝʪʘʣʘ. 

g.  Ăɹʠʙʣʠʦʪʝʢʠñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʜʘ Ⱬ ʦʚʦʟʤʦʞʘʪ ʥʘ 

ʦʧʨʝʤʘʪʘ ʜʘ ʛʠ ʠʟʚʝʜʫʚʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A004.c. 

ʠʣʠ lA004.d. 

1E101 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ 

Ăʫʧʦʪʨʝʙʘʪʘñ ʥʘ ʩʪʦʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A102, 1B001, 1B101, 1B102, 1B115 ʜʦ 

1B119, 1C001, 1C101, 1C107, 1C111 ʜʦ 1C118, 1D101 ʠʣʠ 1D103. 

1E102 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʨʘʟʚʦʿñ 

ʥʘ ʩʦʬʪʚʝʨ ʦʧʨʝʜʝʣʝʥ ʚʦ 1D001, 1D101 ʠʣʠ 1D103. 

1E103 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʨʝʛʫʣʠʨʘˁʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠʪʠʩʦʢ ʠʣʠ ʘʪʤʦʩʬʝʨʘ ʢʘʿ 

ʘʚʪʦʢʣʘʚʠ ʠʣʠ ʭʠʜʨʦʢʣʘʚʠ, ʢʦʛʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ 

Ăʢʦʤʧʦʟʠʪʠñ ʠʣʠ ʜʝʣʫʤʥʦ ʦʙʨʘʙʦʪʝʥʠ Ăʢʦʤʧʦʟʠʪʠñ. 

1E104 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʚʨʩʢʘ ʩʦ ñʧʨʦʠʟʚʦʜʩʪʚʦʪʦñ ʥʘ ʧʠʨʦʣʠʪʠʯʢʠ ʠʟʚʝʜʝʥʠ 

ʤʘʪʝʨʠʿʘʣʠ ʦʙʣʠʢʫʚʘʥʠ ʥʘ ʢʘʣʘʧʠ, ʚʨʝʪʝʥʘ ʠʣʠ ʜʨʫʛʠ ʧʦʜʣʦʛʠ ʦʜ 

ʧʨʝʢʫʨʟʦʨʩʢʠ ʛʘʩʦʚʠ ʢʦʠ ʩʝ ʨʘʟʣʦʞʫʚʘʘʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦ ʦʧʩʝʛ ʦʜ 1 573 ʂ 

(1 300ÁC) ʜʦ 3 173 ʂ (2 900ÁC) ʠ ʥʘ ʧʨʠʪʠʩʦʮʠ ʦʜ 130 Pa ʜʦ 20 kPa. 

ɿʘʙʝʣʝʰʢʘ: 1E104 ʚʢʣʫʯʫʚʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʩʦʩʪʘʚʦʪ ʥʘ ʧʨʝʢʫʨʟʦʨʩʢʠ 

ʛʘʩʦʚʠ, ʙʨʟʠʥʠ ʥʘ ʧʨʦʪʦʢ ʠ ʨʘʩʧʦʨʝʜ ʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʦʥʪʨʦʣʘ ʥʘ 

ʧʨʦʮʝʩʠ.  



1E201 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ 

Ăʫʧʦʪʨʝʙʘʪʘñ ʥʘ ʩʪʦʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A002, 1A007, 1A202, 1A225 ʜʦ 1A227, 

1B201, 1B225 ʜʦ 1B234, 1C002.b.3. ʠʣʠ .b.4., 1C010.b., 1C202, 1C210, 1C216, 

1C225 ʜʦ 1C241 ʠʣʠ 1D201. 

1E202 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʨʘʟʚʦʿñ 

ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦʪʦñ ʥʘ ʩʪʦʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A007, 1A202 ʠʣʠ 1A225 ʜʦ 

1A227. 

1E203 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʨʘʟʚʦʿñ 

ʥʘ Ăʩʦʬʪʚʝʨñ ʦʧʨʝʜʝʣʝʥ ʚʦ 1D201. 



ʂɸʊɽɻʆʈʀɱɸ 2  

ʆɹʈɸɹʆʊʂɸ ʅɸ ʄɸʊɽʈʀɱɸʃʀ 

2ɸ ʉʠʩʪʝʤʠ, ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ 

ʅʘʧʦʤʝʥʘ: ɿʘ ʙʝʩʰʫʤʥʠ ʣʝʞʠʰʪʘ, ʚʠʜʝʪʝ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ 

A001 ɸʥʪʠʬʨʠʢʮʠʩʢʠ ʣʝʞʠʰʪʘ ʠ ʣʝʞʠʰʥʠ ʩʠʩʪʝʤʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ: 

 ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2A101. 

ɿʘʙʝʣʝʰʢʘ: 2A001 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʣʝʞʠʰʪʘ ʥʘ ʪʦʧʯʠˁʘ ʩʦ ʪʦʣʝʨʘʥʮʠʠ ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ 

ʦʜ ʩʪʨʘʥʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 3290 ʢʘʢʦ ʩʪʝʧʝʥ 5 ʠʣʠ 

ʧʦʣʦʰʠ. 

 ʘ. ʃʝʞʠʰʪʘ ʩʦ ʪʦʧʯʠˁʘ ʠ ʮʚʨʩʪʠ ʣʝʞʠʰʪʘ ʩʦ ʨʦʣʝʨʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʪʦʣʝʨʘʥʮʠʠ 

ʦʧʨʝʜʝʣʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 492 ʂʣʘʩʘ ʥʘ 

ʪʦʣʝʨʘʥʮʠʿʘ 4 (ʠʣʠ ʥʘʮʠʦʥʘʣʥʠ ʝʢʚʠʚʘʣʝʥʪʠ) ʠʣʠ ʧʦʜʦʙʨʘ ʠ ʢʦʠ ʠʤʘʘʪ ʠ ʧʨʩʪʝʥʠ ʠ 

ʨʦʣʝʨʠ (ISO) ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʤʦʥʝʣ ʠʣʠ ʙʝʨʠʣʠʫʤ; 

ɿʘʙʝʣʝʰʢʘ: 2A001.a. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʢʦʥʫʩʥʠ ʣʝʞʠʰʪʘ ʩʦ ʨʦʣʝʨʠ. 

b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

c. ɸʢʪʠʚʥʠ ʤʘʛʥʝʪʥʠ ʩʠʩʪʝʤʠ ʥʘ ʣʝʞʠʰʪʘ ʢʦʠ ʢʦʨʠʩʪʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʄʘʪʝʨʠʿʘʣʠ ʯʠʿʘ ʛʫʩʪʠʥʘ ʥʘ ʬʣʫʢʩ ʝ 2,0 ʊ ʠʣʠ ʧʦʛʦʣʝʤʘ ʠ ʯʠʠ ʛʨʘʥʠʮʠ ʥʘ 
ʨʘʟʚʣʝʢʫʚʘˁʝ ʩʝ ʧʦʛʦʣʝʤʠ ʦʜ 414 MPa; 

2. ʉʠʪʝ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠ 3ɼ-ʭʦʤʦʧʦʣʘʨʥʠ ʧʦʣʘʨʠʟʠʨʘʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ ʘʢʪʫʘʪʦʨʠ; 

ʠʣʠ 

3. ʇʦʟʠʮʠʩʢʠ ʩʝʥʟʦʨʠ ʩʦ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ (450 ʂ (117 ÁC) ʠ ʧʦʚʠʩʦʢʠ). 

2A101 ʈʘʜʠʿʘʣʥʠ ʣʝʞʠʰʪʘ ʩʦ ʪʦʧʯʠˁʘ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2A001, ʢʦʠ ʛʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʪʦʣʝʨʘʥʮʠʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 492 ʂʣʘʩʘ ʥʘ ʪʦʣʝʨʘʥʮʠʿʘ 

2 (ʠʣʠ ANSI/ABMA  ʉʪʘʥʜʘʨʜ 20 ʂʣʘʩʘ ʥʘ ʪʦʣʝʨʘʥʮʠʿʘ ABEC-9 ʠʣʠ ʜʨʫʛʠ ʥʘʮʠʦʥʘʣʥʠ 

ʝʢʚʠʚʘʣʝʥʪʠ) ʠʣʠ ʧʦʜʦʙʨʘ ʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ɼʠʿʘʤʝʪʘʨ ʥʘ ʚʥʘʪʨʝʰʝʥ ʧʨʩʪʝʥ ʧʦʤʝʺʫ 12 mm ʠ 50 mm; 

b. ɼʠʿʘʤʝʪʘʨ ʥʘ ʥʘʜʚʦʨʝʰʝʥ ʧʨʩʪʝʥ ʧʦʤʝʺʫ 25 mm ʠ 100 mm; ʠ 

c. ʐʠʨʠʥʘ ʧʦʤʝʺʫ 10 mm ʠ 20 mm. 

A2252 ʆʛʥʦʦʪʧʦʨʥʠ ʩʘʜʦʚʠ ʥʘʧʨʘʚʝʥʠ ʦʜ ʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʪʝʯʥʠ ʘʢʪʠʥʠʜʠ ʥʘ ʤʝʪʘʣʠ, 

ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ 



a. ʆʛʥʦʦʪʧʦʨʥʠ ʩʘʜʦʚʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ɺʦʣʫʤʝʥ ʧʦʤʝʺʫ 150 cm3
 ʠ 8 000 cm

3
; ʠ  

2. ʀʟʨʘʙʦʪʝʥʠ ʠʣʠ ʦʙʣʦʞʝʥʠ ʩʦ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ, ʠʣʠ ʢʦʤʙʠʥʘʮʠʿʘ 

ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ, ʩʦ ʚʢʫʧʝʥ ʩʪʝʧʝʥ ʥʘ ʧʨʠʤʝʩʠ ʦʜ 2% ʠʣʠ ʧʦʤʘʣʢʫ ʧʦ 

ʪʝʞʠʥʘ: 

ʘ. ʂʘʣʮʠʫʤ ʬʣʫʦʨʠʜ (CaF2); 

b. ʂʘʣʮʠʫʤ ʮʠʨʢʦʥʘʪ (ʤʝʪʘʮʠʨʢʦʥʘʪ) (CaZrO3); 

c. ʎʝʨʠʫʤ ʩʫʣʬʠʜ (Ce2S3); 

d. ɽʨʙʠʫʤ ʦʢʩʠʜ (ʝʨʙʠʿʘ) (Er2O3); 

e. ʍʘʬʥʠʫʤ ʦʢʩʠʜ (ʭʘʬʥʠʿʘ) (HfO2); 

f. ʄʘʛʥʝʟʠʫʤ ʦʢʩʠʜ (MgO); 

g. ʅʠʪʨʠʨʘʥʘ ʣʝʛʫʨʘ ʥʘ ʥʠʦʙʠʫʤ-ʪʠʪʘʥʠʫʤ-ʚʦʣʬʨʘʤ (ʦʢʦʣʫ 50% Nb, 30% Ti, 

20% W); 

h. ʀʪʨʠʫʤ ʦʢʩʠʜ (ʠʪʨʠʿʘ) (Y2O3); ʠʣʠ  

i. ʎʠʨʢʦʥʠʫʤ ʦʢʩʠʜ (ʮʠʨʢʦʥʠʿʘ) (ZrO2); 

b. ʆʛʥʦʦʪʧʦʨʥʠ ʩʘʜʦʚʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ɺʦʣʫʤʝʥ ʧʦʤʝʺʫ 50 cm3 ʠ 2 000 cm3
; ʠ  

2. ʀʟʨʘʙʦʪʝʥʠ ʠʣʠ ʦʙʣʦʞʝʥʠ ʩʦ ʪʘʥʪʘʣ, ʩʦ ʯʠʩʪʦʪʘ ʦʜ 99,9 % ʧʦ ʪʝʞʠʥʘ ʠʣʠ 

ʧʦʛʦʣʝʤʘ; 

c. ʆʛʥʦʦʪʧʦʨʥʠ ʩʘʜʦʚʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ɺʦʣʫʤʝʥ ʧʦʤʝʺʫ 50 cm3 ʠ 2 000 cm3;  

2. ʀʟʨʘʙʦʪʝʥʠ ʠʣʠ ʦʙʣʦʞʝʥʠ ʩʦ ʪʘʥʪʘʣ, ʩʦ ʯʠʩʪʦʪʘ ʦʜ 98 % ʧʦ ʪʝʞʠʥʘ ʠʣʠ 

ʧʦʛʦʣʝʤʘ; ʠ 

3. ʆʙʣʦʞʝʥʠ ʩʦ ʪʘʥʪʘʣ ʢʘʨʙʠʜ, ʥʠʪʨʠʜ, ʙʦʨʠʜ ʠʣʠ ʢʦʿʘ ʙʠʣʦ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʥʠʚ. 

2A226 ɺʝʥʪʠʣʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. óʅʦʤʠʥʘʣʥʘ ʛʦʣʝʤʠʥʘô ʦʜ 5 mm ʠʣʠ ʧʦʛʦʣʝʤʘ; 

b. ʀʤʘʘʪ ʟʘʧʪʠʚʢʘ ʩʦ ʤʝʤʙʨʘʥʘ; ʠ 



c. ʎʝʣʦʩʥʦ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʠʣʠ ʦʙʣʦʞʝʥʠ ʩʦ ʘʣʫʤʠʥʠʫʤ, ʣʝʛʫʨʘ ʥʘ ʘʣʫʤʠʥʠʫʤ, ʥʠʢʝʣ 

ʠʣʠ ʣʝʛʫʨʘ ʥʘ ʥʠʢʝʣ ʢʦʿʘ ʩʦʜʨʞʠ ʧʦʚʝ˃ʝ ʦʜ 60% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɿʘ ʚʝʥʪʠʣʠ ʩʦ ʨʘʟʣʠʯʥʠ ʚʣʝʟʥʠ ʠ ʠʟʣʝʟʥʠ ʜʠʿʘʤʝʪʨʠ, óʥʦʤʠʥʘʣʥʘʪʘ ʛʦʣʝʤʠʥʘô ʚʦ 2A226 ʩʝ 

ʦʜʥʝʩʫʚʘ ʥʘ ʥʘʿʤʘʣʠʦʪ ʜʠʿʘʤʝʪʘʨ. 

2B ʆʧʨʝʤʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ, ʧʨʦʚʝʨʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ʉʝʢʫʥʜʘʨʥʠʪʝ ʧʘʨʘʣʝʣʥʠ ʢʦʥʪʫʨʥʠ ʦʩʢʠ, (ʥʘ ʧʨʠʤʝʨ, w-ʦʩʢʘ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʠ 

ʛʣʦʜʘʣʢʠ ʠʣʠ ʩʝʢʫʥʜʘʨʥʘ ʨʦʪʠʨʘʯʢʘ ʦʩʢʘ ʩʦ ʮʝʥʪʨʘʣʥʘ ʣʠʥʠʿʘ ʢʦʿʘ ʝ ʧʘʨʘʣʝʣʥʘ ʥʘ 

ʧʨʠʤʘʨʥʘʪʘ ʨʦʪʠʨʘʯʢʘ ʦʩʢʘ) ʥʝ ʩʝ ʚʢʣʫʯʝʥʠ ʚʦ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ ʢʦʥʪʫʨʥʠ ʦʩʢʠ. 

ʈʦʪʠʨʘʯʢʠʪʝ ʦʩʢʠ ʥʝ ʪʨʝʙʘ ʜʘ ʨʦʪʠʨʘʘʪ ʧʨʝʢʫ 360Á. ʈʦʪʠʨʘʯʢʘ ʦʩʢʘ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʠʜʚʠʞʠ ʩʦ ʧʦʤʦʰ ʥʘ ʣʠʥʝʘʨʥʘ ʥʘʧʨʘʚʘ ( ʥʘ ʧʨʠʤʝʨ, ʟʘʚʨʪʢʘ ʠʣʠ ʟʘʧʯʝʥʠʢ). 

2. ɺʦ ʩʤʠʩʣʘ ʥʘ 2B, ʙʨʦʿʦʪ ʥʘ ʦʩʢʠ ʢʦʠ ʤʦʞʘʪ ʠʩʪʦʚʨʝʤʝʥʦ ʜʘ ʩʝ ʢʦʦʨʜʠʥʠʨʘʘʪ ʟʘ 

Ăʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ ʝ ʙʨʦʿʦʪ ʥʘ ʦʩʢʠ ʧʦ ʯʠʿʘ ʜʦʣʞʠʥʘ ʠʣʠ ʦʢʦʣʫ ʢʦʠ ʚʦ 

ʪʝʢʦʪ ʥʘ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ, ʩʝ ʠʟʚʝʜʫʚʘʘʪ ʠʩʪʦʚʨʝʤʝʥʠ ʠ ʤʝʺʫʩʝʙʥʦ 

ʧʦʚʨʟʘʥʠ ʜʚʠʞʝˁʘ ʧʦʤʝʺʫ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ ʠ ʜʘʜʝʥ ʘʣʘʪ. ʆʚʘ ʥʝ ʚʢʣʫʯʫʚʘ ʥʠʪʫ ʝʜʥʘ 

ʦʜ ʜʦʧʦʣʥʠʪʝʣʥʠʪʝ ʦʩʢʠ ʧʦ ʯʠʿʘ ʜʦʣʞʠʥʘ ʠʣʠ ʦʢʦʣʫ ʢʦʿ ʩʝ ʠʟʚʝʜʫʚʘʘʪ ʜʨʫʛʠ ʜʚʠʞʝˁʘ 

ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʤʘʰʠʥʘʪʘ, ʢʘʢʦ ʰʪʦ ʩʝ: 

a. ɼʨʝʩʠʥʛ-ʩʠʩʪʝʤʠ ʟʘ ʪʦʯʠʣʘ ʢʘʿ ʪʦʯʘʣʢʠ;  

b. ʇʘʨʘʣʝʣʥʠ ʨʦʪʠʨʘʯʢʠ ʦʩʢʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʤʦʥʪʘʞʘ ʥʘ ʦʜʚʦʝʥʠ ʨʘʙʦʪʥʠ 

ʧʘʨʯʠˁʘ; 

c. ʂʦʣʠʥʝʘʨʥʠ ʨʦʪʠʨʘʯʢʠ ʦʩʢʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʨʘʢʫʚʘˁʝ ʩʦ ʠʩʪʦʪʦ ʨʘʙʦʪʥʦ ʧʘʨʯʝ 

ʧʨʠʮʚʨʩʪʝʥʦ ʩʦ ʩʪʝʛʘ ʥʘ ʨʘʟʣʠʯʥʠ ʢʨʘʝʚʠ. 

3. ʅʦʤʝʥʢʣʘʪʫʨʘʪʘ ʥʘ ʦʩʢʘʪʘ ʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʄʝʺʫʥʘʨʦʜʥʠʦʪ ʩʪʘʥʜʘʨʜ ISO 
841:2001, ʀʥʜʫʩʪʨʠʩʢʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʠ ʠʥʪʝʛʨʘʮʠʿʘ - ʅʫʤʝʨʠʯʢʘ 

ʢʦʥʪʨʦʣʘ ʥʘ ʤʘʰʠʥʠ ï ʢʦʦʨʜʠʥʘʪʝʥ ʩʠʩʪʝʤ ʠ ʥʦʤʝʥʢʣʘʪʫʨʘ ʥʘ ʜʚʠʞʝˁʝ. 

4. ɺʦ ʩʤʠʩʣʘ ʥʘ 2B001 ʜʦ 2B009, Ăʥʘʢʣʦʥʝʪʦ ʚʨʝʪʝʥʦò ʩʝ ʩʤʝʪʘ ʟʘ ʨʦʪʠʨʘʯʢʘ ʦʩʢʘ. 

5. óɼʝʢʣʘʨʠʨʘʥʘʪʘô Ăʧʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñó ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʨʠʩʪʠ ʟʘ ʩʝʢʦʿ ʧʦʝʜʠʥʝʯʝʥ ʤʦʜʝʣ ʥʘ ʤʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʢʘʢʦ ʘʣʪʝʨʥʘʪʠʚʘ ʥʘ 

ʠʩʧʠʪʫʚʘˁʘʪʘ ʥʘ ʧʦʝʜʠʥʝʯʥʠ ʤʘʰʠʥʠ ʠ ʩʝ ʦʜʨʝʜʫʚʘ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʉʝ ʠʟʙʠʨʘʘʪ ʧʝʪ ʤʘʰʠʥʠ ʦʜ ʤʦʜʝʣ ʢʦʿ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʦʮʝʥʫʚʘ; 

b. ʉʝ ʤʝʨʠ ʧʦʚʪʦʨʣʠʚʦʩʪʘ ʥʘ ʣʠʥʝʨʘʥʠʪʝ ʦʩʢʠ (RŹ, Rŷ) ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 230-

2:2014 ʠ ʩʝ ʧʨʦʮʝʥʫʚʘ Ăʧʦʚʪʦʨʣʠʚʦʩʪʘ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦʪʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñʟʘ 

ʩʝʢʦʿʘ ʦʩʢʘ ʥʘ ʩʝʢʦʿʘ ʦʜ ʧʝʪʪʝ ʤʘʰʠʥʠ; 



c. ʉʝ ʦʜʨʝʜʫʚʘ ʘʨʠʪʤʝʪʠʯʢʘʪʘ ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ ʥʘ Ăʧʦʚʪʦʨʣʠʚʦʩʪʘ ʥʘ 

ʝʜʥʦʥʘʩʦʯʥʦʪʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñï ʚʨʝʜʥʦʩʪʠ ʟʘ ʩʝʢʦʿʘ ʦʩʢʘ ʟʘ ʩʠʪʝ ʧʝʪ ʤʘʰʠʥʠ 

ʟʘʝʜʥʦ. ʆʚʠʝ ʘʨʠʪʤʝʪʠʯʢʠ ʩʨʝʜʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ  Ăʧʦʚʪʦʨʣʠʚʦʩʪʘ ʥʘ 

ʝʜʥʦʥʘʩʦʯʥʦʪʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ( ) ʩʝ ʜʝʢʣʘʨʠʨʘʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʩʝʢʦʿʘ 

ʦʩʢʘ ʟʘ ʜʘʜʝʥʠʦʪ ʤʦʜʝʣ (UPRx  , UPRy  , é); 

d. ɹʠʜʝʿ˃ʠ ʣʠʩʪʘʪʘ ʚʦ ʂʘʪʝʛʦʨʠʿʘ 2 ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʩʝʢʦʿʘ ʣʠʥʝʘʨʥʘ ʦʩʢʘ, ˃ʝ ʠʤʘ 

ʪʦʣʢʫ óʜʝʢʣʘʨʠʨʘʥʠô ʚʨʝʜʥʦʩʪʠ ʥʘ Ăʧʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ 

ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʢʦʣʢʫ ʰʪʦ ʠʤʘ ʣʠʥʝʘʨʥʠ ʦʩʢʠ; 

e. ɼʦʢʦʣʢʫ ʢʦʿʘ ʙʠʣʦ ʦʩʢʘ ʥʘ ʤʦʜʝʣ ʥʘ ʤʘʰʠʥʘ, ʢʦʿʘ ʥʝ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʩʦ 2B001.a. 

ʜʦ 2B001.c., ʠʤʘ óʜʝʢʣʘʨʠʨʘʥʘô Ăʧʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ 

ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ ʦʧʨʝʜʝʣʝʥʘʪʘ Ăʧʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ 

ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʥʘ ʩʝʢʦʿ ʤʦʜʝʣ ʥʘ ʤʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʧʣʫʩ 0,7 Õm, ʪʨʝʙʘ ʜʘ ʩʝ 

ʧʦʙʘʨʘ ʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʜʘ ʛʦ ʧʦʪʚʨʜʫʚʘ ʥʠʚʦʪʦ ʥʘ ʧʨʝʮʠʟʥʦʩʪ ʝʜʥʘʰ ʥʘ 

ʩʝʢʦʠ ʦʩʫʤʥʘʝʩʝʪ ʤʝʩʝʮʠ. 

6. ɺʦ ʩʤʠʩʣʘ ʥʘ 2B001.a. ʜʦ 2B001.c., ʥʝʩʠʛʫʨʥʦʩʪ ʚʦ ʤʝʨʝˁʝʪʦ ʟʘ Ăʧʦʚʪʦʨʣʠʚʦʩʪ ʥʘ 

ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʥʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ, ʪʘʢʘ ʢʘʢʦ ʰʪʦ ʝ ʜʝʬʠʥʠʨʘʥʘ ʚʦ 

ʄʝʺʫʥʘʨʦʜʥʠʦʪ ʩʪʘʥʜʘʨʜ ISO 230-2:2014 ʠʣʠ ʚʦ ʥʘʮʠʦʥʘʣʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ, ʥʝʤʘ ʜʘ 

ʩʝ ʟʝʤʘ ʧʨʝʜʚʠʜ. 

7. ɺʦ ʩʤʠʩʣʘ ʥʘ 2B001.a. ʜʦ 2B001.c., ʤʝʨʝˁʝʪʦ ʥʘ ʦʩʢʠʪʝ ʩʝ ʧʨʘʚʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

ʧʦʩʪʘʧʢʠʪʝ ʟʘ ʠʩʧʠʪʫʚʘˁʝ 5.3.2. ʦʜ ISO 230-2:2014. ʀʩʧʠʪʫʚʘˁʘʪʘ ʟʘ ʦʩʢʠ ʧʦʜʦʣʛʠ 

ʦʜ 2 ʤʝʪʨʘ ʩʝ ʧʨʘʚʠ ʚʨʟ ʩʝʛʤʝʥʪʠ ʦʜ 2 m. ɿʘ ʦʩʢʠʪʝ ʧʦʜʦʣʛʠ ʦʜ 4 m ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ 

ʥʘʧʨʘʚʘʪ ʧʦʚʝ˃ʝ ʠʩʧʠʪʫʚʘˁʘ (ʥʘ ʧʨʠʤʝʨ, ʜʚʝ ʠʩʧʠʪʫʚʘˁʘ ʟʘ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʦʜ 4 m 

ʜʦ 8 m, ʪʨʠ ʠʩʧʠʪʫʚʘˁʘ ʟʘ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʦʜ 8 m ʜʦ 12 m), ʧʨʠ ʰʪʦ ʩʝʢʦʝ 

ʠʩʧʠʪʫʚʘˁʝ ʩʝ ʚʨʰʠ ʚʨʟ ʩʝʛʤʝʥʪʠ ʦʜ 2 m ʨʘʩʧʦʨʝʜʝʥʠ ʚʦ ʝʜʥʘʢʚʠ ʠʥʪʝʨʚʘʣʠ ʧʦ 

ʮʝʣʘʪʘ ʜʦʣʞʠʥʘ ʥʘ ʦʩʢʘʪʘ. ʉʝʛʤʝʥʪʠʪʝ ʰʪʦ ʩʝ ʠʩʧʠʪʫʚʘʘʪ ʩʝ ʨʘʩʧʦʨʝʜʝʥʠ ʥʘ 

ʠʩʪʦ ʨʘʩʪʦʿʘʥʠʝ ʧʦ ʮʝʣʘʪʘ ʜʦʣʞʠʥʘ ʥʘ ʦʩʢʘʪʘ, ʘ ʚʠʰʦʢʦʪ ʜʦʣʞʠʥʘ ʩʝ ʜʝʣʠ ʥʘ 

ʝʜʥʘʢʚʠ ʜʝʣʦʚʠ ʥʘ ʧʦʯʝʪʦʢʦʪ, ʥʘ ʩʨʝʜʠʥʘ ʠ ʥʘ ʢʨʘʿʦʪ ʥʘ ʩʝʛʤʝʥʪʠʪʝ ʰʪʦ ʩʝ 

ʠʩʧʠʪʫʚʘʘʪ. ʅʘʿʤʘʣʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ Ăʧʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ 

ʥʘ ʩʠʪʝ ʩʝʛʤʝʥʪʠ ʰʪʦ ʩʝ ʠʩʧʠʪʫʚʘʘʪ ʩʝ ʟʘʙʝʣʝʞʫʚʘ. 

2B001 ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʠ ʢʦʿʘ ʙʠʣʦ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʥʠʚ, ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ (ʠʣʠ ʩʝʯʝˁʝ) 

ʤʝʪʘʣʠ, ʢʝʨʘʤʠʢʘ ʠʣʠ Ăʢʦʤʧʦʟʠʪʠñ, ʢʦʠ, ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʪʝʭʥʠʯʢʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ, ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʤʘʪ ʩʦ ʝʣʝʢʪʨʦʥʩʢʠ ʫʨʝʜʠ ʟʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ, 

ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B201. 

ɿʘʙʝʣʝʰʢʘ 1: 2B001 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʩʦ ʧʦʩʝʙʥʘ ʥʘʤʝʥʘ, ʢʦʠ ʩʝ 

ʦʛʨʘʥʠʯʝʥʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʟʘʧʯʝʥʠʮʠ. ɿʘ ʪʘʢʚʠ ʤʘʰʠʥʠ, 

ʚʠʜʝʪʝ 2B003. 



ɿʘʙʝʣʝʰʢʘ 2: 2B001 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʩʦ ʧʦʩʝʙʥʘ ʥʘʤʝʥʘ, ʢʦʠ ʩʝ 

ʦʛʨʘʥʠʯʝʥʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʩʣʝʜʥʦʚʦ:  

ʘ ʂʦʣʝʥʝʩʪʠ ʚʨʘʪʠʣʘ ʠʣʠ ʙʨʝʛʘʩʪʠ ʦʩʢʠ; 

b. ɸʣʘʪʠ ʠʣʠ ʘʣʘʪʠ ʟʘ ʩʝʯʝˁʝ; 

c. ɽʢʩʪʨʫʜʝʨʠ ʚʦ ʦʙʣʠʢ ʥʘ ʧʦʣʞʘʚ; 

d. ɻʨʘʚʠʨʘʥʠ ʠʣʠ ʙʨʫʩʝʥʠ ʜʝʣʦʚʠ ʦʜ ʥʘʢʠʪ; ʠʣʠ 

e.  ɿʘʙʥʠ ʧʨʦʪʝʟʠ. 

ɿʘʙʝʣʝʰʢʘ 3: ʄʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʢʦʿʘ ʠʤʘ ʥʘʿʤʘʣʢʫ ʜʚʝ ʦʜ ʪʨʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ 

ʩʪʨʫʛʘˁʝ, ʛʣʦʜʘˁʝ ʠʣʠ ʪʦʯʝˁʝ (ʥʘ ʧʨʠʤʝʨ, ʤʘʰʠʥʘ ʟʘ ʩʪʨʫʛʘˁʝ ʩʦ 

ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʛʣʦʜʘˁʝ), ʤʦʨʘ ʜʘ ʩʝ ʦʮʝʥʠ ʚʦ ʦʜʥʦʩ ʥʘ ʩʝʢʦʿ ʧʨʠʤʝʥʣʠʚ 

ʚʥʝʩ 2B001.a., b. ʠʣʠ c.  

ʅʘʧʦʤʝʥʘ:  ɿʘ ʤʘʰʠʥʠ ʟʘ ʦʧʪʠʯʢʘ ʦʙʨʘʙʦʪʢʘ, ʚʠʜʝʪʝ 2B002. 

ʘ. ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʟʘ ʩʪʨʫʛʘˁʝ, ʢʦʠ ʠʤʘʘʪ ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ 

ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ Ăʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ 

ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) 
ʦʜ 0,9 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ ʧʦʤʘʣʘ ʦʜ 1,0 m; 

ʠʣʠ 

2. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) 
ʦʜ 1,1 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ ʧʦʤʘʣʘ ʦʜ 1,0 m; 

ɿʘʙʝʣʝʰʢʘ 1: 2B001.a. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʰʠʥʠ ʟʘ ʩʪʨʫʛʘˁʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʦʥʪʘʢʪʥʠ ʣʝ˃ʠ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʂʦʥʪʨʦʣʦʨ ʥʘ ʤʘʰʠʥʘ ʦʛʨʘʥʠʯʝʥ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʦʬʪʘʣʤʠʯʢʠ 

ʩʦʬʪʚʝʨ ʟʘ ʚʥʝʩ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʥʘ ʜʝʣ; ʠ 

b. ɹʝʟ ʚʘʢʫʫʤʩʢʦ ʩʪʝʛʘˁʝ. 

ɿʘʙʝʣʝʰʢʘ 2: 2B001.a ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʰʠʥʠ ʟʘ ʩʪʨʫʛʘˁʝ (Swissturn) ʦʛʨʘʥʠʯʝʥʠ 

ʠʩʢʣʫʯʠʚʦ ʥʘ ʤʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʰʠʧʢʠ, ʜʦʢʦʣʢʫ 

ʤʘʢʩʠʤʘʣʥʠʦʪ ʜʠʿʘʤʝʪʘʨ ʥʘ ʰʠʧʢʘʪʘ ʝ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʤʘʣ ʦʜ 42 

mm ʠ ʥʝ ʧʦʩʪʦʠ ʤʦʞʥʦʩʪ ʟʘ ʤʦʥʪʠʨʘˁʝ ʩʪʝʛʠ. ʄʘʰʠʥʠʪʝ ʤʦʞʝ 

ʜʘ ʙʠʜʘʪ ʩʦ ʤʦʞʥʦʩʪ ʟʘ ʜʫʧʯʝˁʝ, ʦʜʥʦʩʥʦ ʛʣʦʜʘˁʝ, ʟʘ ʤʘʰʠʥʩʢʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʝʣʦʚʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʧʦʤʘʣ ʦʜ 42 mm. 

b. ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʟʘ ʛʣʦʜʘˁʝ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 



1. ʊʨʠ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʧʣʫʩ ʝʜʥʘ ʨʦʪʠʨʘʯʢʘ ʦʩʢʘ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ 

ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ Ăʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

a. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 0,9 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ 

ʧʦʤʘʣʘ ʦʜ 1,0 m; ʠʣʠ 

b. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 1,1 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 1,0 m; 

2. ʇʝʪ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ Ăʢʦʥʪʨʦʣʘ 

ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ; 

ʅʘʧʦʤʝʥʘ: óʄʘʰʠʥʩʢʠʪʝ ʘʣʘʪʢʠ ʩʦ ʧʘʨʘʣʝʣʝʥ ʤʝʭʘʥʠʟʘʤô ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

2B001.b.2.d. 

a. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 0,9 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ 

ʧʦʤʘʣʘ ʦʜ 1,0 m; 

b. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 1,4 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ 

ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 1 m ʠ ʧʦʤʘʣʘ ʦʜ 4 m; 

c. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 6,0 Õm (ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ 

ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 4 m; ʠʣʠ 

d. ʉʝ óʤʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʩʦ ʧʘʨʘʣʝʣʝʥ ʤʝʭʘʥʠʟʘʤô; 

 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

óʄʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʩʦ ʧʘʨʘʣʝʣʝʥ ʤʝʭʘʥʠʟʘʤô ʝ ʤʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʩʦ ʧʦʚʝ˃ʝ 

ʧʘʣʢʠ ʢʦʠ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ ʧʣʘʪʬʦʨʤʘ ʠ ʘʢʪʫʘʪʦʨʠ; ʩʝʢʦʿ ʘʢʪʫʘʪʦʨ ʿʘ ʫʧʨʘʚʫʚʘ 

ʩʦʦʜʚʝʪʥʘʪʘ ʧʘʣʢʘ ʩʠʤʫʣʪʘʥʦ ʠ ʥʝʟʘʚʠʩʥʦ. 

3. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʟʘ ʤʘʰʠʥʠ ʟʘ ʰʘʙʣʦʥʩʢʦ 
ʜʫʧʯʝˁʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 1,1 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ 

ʦʩʢʠ; ʠʣʠ 

4. ʄʘʰʠʥʠ ʩʦ ʣʝʪʘʯʢʠ (ʨʦʪʠʨʘʯʢʠ) ʥʦʞʝʚʠ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ 
ʦʩʦʙʠʥʠ: 

ʘ. Ăʀʩʬʨʣʫʚʘˁʝñ ʠ Ăʝʢʩʮʝʥʪʨʠʮʠʪʝʪñ ʥʘ ʚʨʝʪʝʥʦ ʧʦʤʘʣʠ (ʧʦʜʦʙʨʠ) ʦʜ 0,0004 

mm TIR; ʠ 

b. ɸʛʦʣʥʠ ʦʪʩʪʘʧʫʚʘˁʘ ʥʘ ʣʠʟʛʘʯʢʦ ʜʚʠʞʝˁʝ (ʩʢʨʰʥʫʚʘˁʝ, ʩʚʨʪʫʚʘˁʝ ʠ 

ʪʨʢʘʣʘˁʝ) ʧʦʤʘʣʠ (ʧʦʜʦʙʨʠ) ʦʜ 2 ʣʘʯʥʠ ʩʝʢʫʥʜʠ, TIR ʥʘʜ 300 mm ʦʜ ʧʘʪ; 



c. ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʟʘ ʪʦʯʝˁʝ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʇʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

ʘ. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 1,1 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ; ʠ 

b. ʊʨʠ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ 

Ăʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ; ʠʣʠ  

2. ʇʝʪ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ Ăʢʦʥʪʨʦʣʘ 

ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 1,1 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ 

ʧʦʤʘʣʘ ʦʜ 1 m; 

b. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 1,4 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ 

ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 1 m ʠ ʧʦʤʘʣʘ ʦʜ 4 m; ʠʣʠ 

c. Ăʇʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 6,0 Õm ʧʦ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʣʠʥʝʘʨʥʠ ʦʩʢʠ ʩʦ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 4 m. 

 ɿʘʙʝʣʝʰʢʘ: 2B001.c. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʪʦʯʘʣʢʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʄʘʰʠʥʠ ʟʘ ʮʠʣʠʥʜʨʠʯʥʦ ʥʘʜʚʦʨʝʰʥʦ, ʚʥʘʪʨʝʰʥʦ ʠ ʥʘʜʚʦʨʝʰʥʦ-

ʚʥʘʪʨʝʰʥʦ ʪʦʯʝˁʝ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʆʛʨʘʥʠʯʝʥʠ ʥʘ ʮʠʣʠʥʜʨʠʯʥʦ ʪʦʯʝˁʝ; ʠ  

2. ʆʛʨʘʥʠʯʝʥʠ ʥʘ ʤʘʢʩʠʤʘʣʝʥ ʢʘʧʘʮʠʪʝʪ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ ʩʦ 

ʥʘʜʚʦʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʠʣʠ ʜʦʣʞʠʥʘ ʦʜ 150 mm.  

b. ʄʘʰʠʥʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʢʘʢʦ ʰʘʙʣʦʥʩʢʠ ʤʘʰʠʥʠ ʟʘ ʪʦʯʝˁʝ ʢʦʠ 

ʥʝʤʘʘʪ z-ʦʩʢʘ ʠʣʠ w-ʦʩʢʘ, ʩʦ Ăʧʦʚʪʦʨʣʠʚʦʩʪ ʥʘ ʝʜʥʦʥʘʩʦʯʥʦ 

ʧʦʟʠʮʠʦʥʠʨʘˁʝñ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 1,1 µm. 

c. ʇʦʚʨʰʠʥʩʢʠ ʪʦʯʘʣʢʠ. 

d. ɹʝʟʞʠʯʥʠ ʤʘʰʠʥʠ ʩʦ ʝʣʝʢʪʨʠʯʥʦ ʧʨʘʟʥʝˁʝ (EDM) ʢʦʠ ʠʤʘʘʪ ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ 

ʨʦʪʠʨʘʯʢʠ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʩʠʤʫʣʪʘʥʦ ʜʘ ʩʝ ʢʦʦʨʜʠʥʠʨʘʘʪ ʟʘ Ăʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘ 

ʦʙʨʘʙʦʪʢʘñ; 

e. ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʤʝʪʘʣ, ʢʝʨʘʤʠʢʘ ʠʣʠ Ăʢʦʤʧʦʟʠʪʠñ, ʢʦʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 



1. ʆʪʩʪʨʘʥʫʚʘˁʝ ʤʘʪʝʨʠʿʘʣ ʩʦ ʧʦʤʦʰ ʥʘ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ɺʦʜʘ ʠʣʠ ʜʨʫʛʠ ʪʝʯʥʠ ʤʣʘʟʦʚʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʠ ʦʥʠʝ ʩʦ ʘʙʨʘʟʠʚʥʠ 

ʜʦʜʘʪʦʮʠ; 

b. ɽʣʝʢʪʨʦʥʩʢʠ ʩʥʦʧ; ʠʣʠ  

c. Ăʃʘʩʝʨʩʢʠñ ʩʥʦʧ; ʠ  

2. ʅʘʿʤʘʣʢʫ ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʨʦʪʠʨʘʯʢʠ ʦʩʢʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʄʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ Ăʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘ 

ʦʙʨʘʙʦʪʢʘñ; ʠ 

b. ʀʤʘʘʪ ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 0,003Á; 

f. ʄʘʰʠʥʠ ʟʘ ʜʣʘʙʦʢʦ ʜʫʧʯʝˁʝ ʠ ʤʘʰʠʥʠ ʟʘ ʩʪʨʫʛʘˁʝ ʤʦʜʠʬʠʢʫʚʘʥʠ ʟʘ ʜʣʘʙʦʢʦ 

ʜʫʧʯʝˁʝ, ʢʦʠ ʠʤʘʘʪ ʤʘʢʩʠʤʘʣʥʘ ʦʩʪʚʘʨʣʠʚʘ ʜʣʘʙʦʯʠʥʘ ʥʘ ʦʪʚʦʨ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 5 m. 

2B002 ʅʫʤʝʨʠʯʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʟʘ ʦʧʪʠʯʢʘ ʟʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʢʦʠ ʩʝ 

ʦʧʨʝʤʝʥʠ ʟʘ ʩʝʣʝʢʪʠʚʥʦ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʥʝʩʬʝʨʠʯʥʠ 

ʦʧʪʠʯʢʠ ʧʦʚʨʰʠʥʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ɿʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʙʣʠʢʦʪ ʜʦ ʧʦʤʘʣʢʫ (ʧʦʜʦʙʨʦ) ʦʜ 1,0 Õm; 

b. ɿʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʜʦ ʛʨʫʙʦʩʪ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 100 nm rms. 

c. ʏʝʪʠʨʠ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ Ăʢʦʥʪʨʦʣʘ 

ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ; ʠ 

d. ʂʦʨʠʩʪʘʪ ʢʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʧʨʦʮʝʩʠ: 

1. ʄʘʛʥʝʪʦʨʝʦʣʦʰʢʘ ʟʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ (óMRFô); 

2. ɽʣʝʢʪʨʦʨʝʦʣʦʰʢʘ ʟʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ (óERFô); 

3. óɽʥʝʨʛʝʪʩʢʘ ʟʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʩʦ ʩʥʦʧ ʦʜ ʯʝʩʪʠʯʢʠô;  

4. óɿʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʩʦ ʘʣʘʪʢʘ ʩʦ ʤʝʤʙʨʘʥʘ ʥʘ ʥʘʜʫʚʫʚʘˁʝô; ʠʣʠ 

5. óɿʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʩʦ ʤʣʘʟ ʦʜ ʬʣʫʠʜʠô. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 2B002: 

1.  óMRFôʝ ʧʨʦʮʝʩ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣ ʩʦ ʢʦʨʠʩʪʝˁʝ ʘʙʨʘʟʠʚʝʥ ʤʘʛʥʝʪʝʥ 

ʬʣʫʠʜ ʯʠʿʘ ʚʠʩʢʦʟʥʦʩʪ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʩʦ ʤʘʛʥʝʪʥʦ ʧʦʣʝ. 



2. óERFô ʝ ʧʨʦʮʝʩ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣ ʩʦ ʢʦʨʠʩʪʝˁʝ ʘʙʨʘʟʠʚʝʥ ʬʣʫʠʜ ʯʠʿʘ 

ʚʠʩʢʦʟʥʦʩʪ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʩʦ ʝʣʝʢʪʨʠʯʥʦ ʧʦʣʝ. 

3. óɿʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʩʦ ʩʥʦʧ ʦʜ ʝʥʝʨʛʝʪʠʟʠʨʘʥʠ ʯʝʩʪʠʯʢʠô ʢʦʨʠʩʪʠ ʈʝʘʢʪʠʚʥʠ 

ʘʪʦʤʩʢʠ ʧʣʘʟʤʠ (RAP) ʠʣʠ ʿʦʥʩʢʠ ʩʥʦʧʦʚʠ ʟʘ ʩʝʣʝʢʪʠʚʥʦ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣ. 

4. óɿʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʩʦ ʘʣʘʪʢʘ ʩʦ ʤʝʤʙʨʘʥʘ ʥʘ ʥʘʜʫʚʫʚʘˁʝô ʝ ʧʨʦʮʝʩ ʢʦʿ ʢʦʨʠʩʪʠ 

ʤʝʤʙʨʘʥʘ ʧʦʜ ʧʨʠʪʠʩʦʢ ʢʦʿʘ ʩʝ ʜʝʬʦʨʤʠʨʘ ʟʘ ʜʘ ʛʦ ʧʨʝʥʝʩʝ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ ʚʨʟ 

ʤʘʣʘ ʧʦʚʨʰʠʥʘ. 

5. óɿʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʩʦ ʤʣʘʟ ʦʜ ʬʣʫʠʜʠô ʢʦʨʠʩʪʠ ʤʣʘʟ ʦʜ ʬʣʫʠʜʠ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ 

ʥʘ ʤʘʪʝʨʠʿʘʣ. 

2B003 Ăʅʫʤʝʨʠʯʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠñ ʠʣʠ ʨʘʯʥʠ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ 

ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʢʦʥʪʨʦʣʥʠ ʠ ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʟʘ ʥʠʚ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʩʪʨʫʞʝˁʝ, ʟʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ, ʪʦʯʝˁʝ ʠʣʠ ʭʦʥʫʚʘˁʝ ʥʘ ʢʘʣʝʥʠ (Rc = 40 ʠʣʠ ʧʦʚʝ˃ʝ) 

ʮʠʣʠʥʜʨʠʯʥʠ, ʭʝʣʠʢʦʠʜʥʠ ʠ ʜʚʦʿʥʦ ʭʝʣʠʢʦʠʜʥʠ ʟʘʧʯʝʥʠʮʠ ʩʦ ʜʝʣʝʥ ʜʠʿʘʤʝʪʘʨ ʢʦʿ 

ʥʘʜʤʠʥʫʚʘ 1 250 mm ʠ ʰʠʨʠʥʘ ʥʘ ʨʘʙʦʪʝʥ ʢʦʥʪʘʢʪ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 15% ʦʜ 

ʜʝʣʝʥ ʜʠʿʘʤʝʪʘʨ, ʩʦ ʟʘʚʨʰʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʢʚʘʣʠʪʝʪ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ AGMA 14 ʠʣʠ 

ʧʦʜʦʙʘʨ (ʝʜʥʘʢʦʚ ʥʘ ISO 1328 ʢʣʘʩʘ 3). 

2B004 ʊʦʧʣʠ Ăʠʟʦʩʪʘʪʩʢʠ ʧʨʝʩʠñ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ ʠ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠ ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʟʘ ʥʠʚ: 

 ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B104 ʠ 2B204. 

ʘ. ʂʦʥʪʨʦʣʠʨʘʥʦ ʪʝʨʤʘʣʥʦ ʦʢʨʫʞʫʚʘˁʝ ʚʦ ʟʘʪʚʦʨʝʥʘ ʰʫʧʣʠʥʘ ʠ ʰʫʧʣʠʥʘ ʥʘ ʢʦʤʦʨʘ ʩʦ 

ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 406 mm ʠʣʠ ʧʦʛʦʣʝʤ; ʠ 

b. ʇʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʄʘʢʩʠʤʘʣʝʥ ʨʘʙʦʪʝʥ ʧʨʠʪʠʩʦʢ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 207 MPa; 

2. ʂʦʥʪʨʦʣʠʨʘʥʦ ʪʝʨʤʘʣʥʦ ʦʢʨʫʞʫʚʘˁʝ ʩʦ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 1 773 ʂ (1 
500 °C); ʠʣʠ 

3. ʂʘʧʘʮʠʪʝʪ ʟʘ ʿʘʛʣʝʨʦʜʚʦʜʦʨʦʜʥʘ ʠʤʧʨʝʛʥʘʮʠʿʘ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʥʘʩʪʘʥʘʪʠʪʝ 
ʛʘʩʦʚʠʪʠ ʧʨʦʠʟʚʦʜʠ ʦʜ ʨʘʟʛʨʘʜʫʚʘˁʝʪʦ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʥʘʪʨʝʰʥʘʪʘ ʜʠʤʝʥʟʠʿʘ ʥʘ ʢʦʤʦʨʘʪʘ ʝ ʦʥʘʘ ʜʠʤʝʥʟʠʿʘ ʥʘ ʢʦʤʦʨʘʪʘ ʚʦ ʢʦʿʘ ʩʝ 

ʧʦʩʪʠʛʥʘʪʠ ʠ ʨʘʙʦʪʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʨʘʙʦʪʥʠʦʪ ʧʨʠʪʠʩʦʢ ʠ ʪʘʘ ʥʝ ʛʠ ʦʧʬʘ˃ʘ 

ʚʛʨʘʜʝʥʠʪʝ ʝʣʝʤʝʥʪʠ. ʆʚʘʘ ʜʠʤʝʥʟʠʿʘ ˃ʝ ʙʠʜʝ ʧʦʤʘʣʘ ʠʣʠ ʦʜ ʚʥʘʪʨʝʰʥʠʦʪ ʜʠʿʘʤʝʪʘʨ ʥʘ 

ʢʦʤʦʨʘʪʘ ʧʦʜ ʧʨʠʪʠʩʦʢ ʠʣʠ ʦʜ ʚʥʘʪʨʝʰʥʠʦʪ ʜʠʿʘʤʝʪʘʨ ʥʘ ʠʟʦʣʠʨʘʥʘʪʘ ʢʦʤʦʨʘ ʥʘ 

ʧʝʯʢʘʪʘ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʦʘ ʢʦʿʘ ʦʜ ʜʚʝʪʝ ʢʦʤʦʨʠ ʝ ʩʤʝʩʪʝʥʘ ʚʦ ʜʨʫʛʘʪʘ. 



ʅʘʧʦʤʝʥʘ: ɺʦ ʚʨʩʢʘ ʩʦ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʤʘʪʨʠʮʠ, ʢʘʣʘʧʠ ʠ ʫʨʝʜʠ ʟʘ ʧʦʩʪʘʚʫʚʘˁʝ 

ʘʣʘʪʠ, ʚʠʜʝʪʝ 1B003, 9B009 ʠ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ ʩʪʦʢʠ. 

2B005 ʆʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʥʘʥʝʩʫʚʘˁʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʢʦʥʪʨʦʣʘ ʚʦ ʪʝʢʦʪ ʥʘ 

ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʥʝʦʨʛʘʥʩʢʠ ʛʦʨʥʠ ʩʣʦʝʚʠ, ʦʙʣʦʛʠ ʠ ʧʦʚʨʰʠʥʩʢʠ ʤʦʜʠʬʠʢʘʮʠʠ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ, ʟʘ ʥʝʝʣʝʢʪʨʦʥʩʢʠ ʧʦʜʣʦʛʠ, ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʧʨʦʮʝʩʠ ʧʨʠʢʘʞʘʥʠ ʚʦ ʊʘʙʝʣʘʪʘ ʠ ʚʦ 

ʧʦʚʨʟʘʥʠʪʝ ɿʘʙʝʣʝʰʢʠ ʧʦ 2E003.f., ʢʘʢʦ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ 

ʟʘ ʘʚʪʦʤʘʪʩʢʦ ʨʘʢʫʚʘˁʝ, ʧʦʟʠʮʠʦʥʠʨʘˁʝ, ʤʘʥʠʧʫʣʘʮʠʿʘ ʠ ʢʦʥʪʨʦʣʘ: 

ʘ. ʆʧʨʝʤʘ ʢʦʿʘ ʩʣʫʞʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʧʘʪ ʥʘ ʭʝʤʠʩʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ 

(CVD), ʢʦʿʘ ʧʦʩʝʜʫʚʘ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

 ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B105. 

1. ʇʨʦʮʝʩ ʤʦʜʠʬʠʮʠʨʘʥ ʟʘ ʝʜʥʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʀʤʧʫʣʩʥʦ CVD; 

b. ʊʝʨʤʘʣʥʦ ʪʘʣʦʞʝˁʝ ʩʦ ʢʦʥʪʨʦʣʠʨʘʥʘ ʥʫʢʣʝʘʮʠʿʘ (CNTD); ʠʣʠ 

c. CVD ʟʘʿʘʢʥʘʪʦ ʩʦ ʧʣʘʟʤʘ ʠʣʠ ʧʦʤʦʛʥʘʪʦ ʩʦ ʧʣʘʟʤʘ; ʠ  

2. ʇʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ɺʢʣʫʯʫʚʘʘʪ ʨʦʪʠʨʘʯʢʠ ʟʘʧʪʠʚʢʠ ʟʘ ʚʠʩʦʢ ʚʘʢʫʫʤ (ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʤʘʣ ʦʜ 0,01 

Pa); ʠʣʠ 

b. ɺʢʣʫʯʫʚʘʘʪ ʢʦʥʪʨʦʣʘ ʥʘ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʛʦʨʥʘʪʘ ʦʙʣʦʛʘ ʥʘ ʩʘʤʦʪʦ ʤʝʩʪʦ; 

b. ʇʨʦʠʟʚʦʜʩʪʚʝʥʘ ʦʧʨʝʤʘ ʢʦʿʘ ʩʣʫʞʠ ʟʘ ʿʦʥʩʢʘ ʠʤʧʣʘʥʪʘʮʠʿʘ ʩʦ ʩʪʨʫʿʘ ʥʘ ʤʣʘʟʦʪ ʦʜ 5 

mA ʠʣʠ ʧʦʚʝ˃ʝ; 

c. ʇʨʦʠʟʚʦʜʩʪʚʝʥʘ ʦʧʨʝʤʘ ʢʦʿʘ ʩʣʫʞʠ ʟʘ ʬʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ ʩʦ ʩʥʦʧ ʦʜ 

ʝʣʝʢʪʨʦʥʠ (EB-PVD), ʟʘʝʜʥʦ ʩʦ ʧʦʛʦʥʩʢʠ ʩʠʩʪʝʤʠ ʩʦ ʿʘʯʠʥʘ ʦʜ ʥʘʜ 80kW, ʢʦʿʘ 

ʧʦʩʝʜʫʚʘ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. Ăʃʘʩʝʨʩʢʠñ ʩʠʩʪʝʤ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʪʝʯʥʦʩʪ ʚʦ ʨʝʟʝʨʚʦʘʨʦʪ, ʩʦ ʢʦʿ 

ʧʨʝʮʠʟʥʦ ʩʝ ʨʝʛʫʣʠʨʘ ʙʨʟʠʥʘʪʘ ʥʘ ʧʦʤʝʩʪʫʚʘˁʝ ʥʘ ʠʥʛʦʪʠʪʝ; ʠʣʠ 

2. ʂʦʤʧʿʫʪʝʨʩʢʠ ʢʦʥʪʨʦʣʠʨʘʥ ʫʨʝʜ ʢʦʿ ʨʘʙʦʪʠ ʥʘ ʧʨʠʥʮʠʧ ʥʘ ʬʦʪʦʣʫʤʠʥʠʩʮʝʥʮʠʿʘ 
ʥʘ ʿʦʥʠʟʠʨʘʥʠ ʘʪʦʤʠ ʚʦ ʤʣʘʟʦʪ ʦʜ ʠʩʧʘʨʝʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʩʦ ʮʝʣ ʢʦʥʪʨʦʣʘ ʥʘ 

ʙʨʟʠʥʘʪʘ ʥʘ ʪʘʣʦʞʝˁʝ ʥʘ ʦʙʣʦʛʘ ʢʦʿʘ ʩʦʜʨʞʠ ʜʚʘ ʠʣʠ ʧʦʚʝ˃ʝ ʝʣʝʤʝʥʪʠ; 

d. ʇʨʦʠʟʚʦʜʩʪʚʝʥʘ ʦʧʨʝʤʘ ʢʦʿʘ ʩʣʫʞʠ ʟʘ ʨʘʩʧʨʩʢʫʚʘˁʝ ʥʘ ʧʣʘʟʤʘ, ʢʦʿʘ ʧʦʩʝʜʫʚʘ ʰʪʦ 

ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʈʘʙʦʪʠ ʚʦ ʢʦʥʪʨʦʣʠʨʘʥʘ ʘʪʤʦʩʬʝʨʘ ʩʦ ʥʘʤʘʣʝʥ ʧʨʠʪʠʩʦʢ (ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʤʘʣ ʦʜ 
10 kPa, ʤʝʨʝʥʦ ʥʘʜ ʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 300 mm ʦʜ ʠʟʣʝʟʦʪ ʥʘ ʚʰʧʨʠʮʫʚʘʯʦʪ ʦʜ 



ʧʠʰʪʦʣʦʪ), ʚʦ ʚʘʢʫʫʤʩʢʘ ʢʦʤʦʨʘ ʢʦʿʘ ʤʦʞʝ ʜʘ ʧʦʩʪʠʛʥʝ ʧʨʠʪʠʩʦʢ ʜʦ 0,01 Pa ʧʨʝʜ 

ʧʨʦʮʝʩʦʪ ʥʘ ʨʘʩʧʨʩʢʫʚʘˁʝ; ʠʣʠ 

2. ɺʢʣʫʯʫʚʘʘʪ ʢʦʥʪʨʦʣʘ ʥʘ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʛʦʨʥʘʪʘ ʦʙʣʦʛʘ ʥʘ ʩʘʤʦʪʦ ʤʝʩʪʦ; 

ʝ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʘ ʦʧʨʝʤʘ ʢʦʿʘ ʩʣʫʞʠ ʟʘ ʪʘʣʦʞʝˁʝ ʩʦ ʧʨʩʢʘˁʝ ʢʦʿʘ ʤʦʞʝ ʜʘ ʜʦʩʪʠʛʥʝ 

ʛʫʩʪʠʥʘ ʥʘ ʩʪʨʫʿʘ ʦʜ 0,1 mA/mm
2
 ʠʣʠ ʧʦʛʦʣʝʤʘ, ʩʦ ʙʨʟʠʥʘ ʥʘ ʪʘʣʦʞʝˁʝ ʦʜ 15 ɛm/h 

ʠʣʠ ʧʦʛʦʣʝʤʘ; 

f. ʇʨʦʠʟʚʦʜʩʪʚʝʥʘ ʦʧʨʝʤʘ ʢʦʿʘ ʩʣʫʞʠ ʟʘ ʪʘʣʦʞʝˁʝ ʩʦ ʧʦʤʦʰ ʥʘ ʢʘʪʦʜʝʥ ʣʘʢ, ʩʦ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʘ ʤʨʝʞʘ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʥʘ ʣʘʢʦʪ ʥʘ ʢʘʪʦʜʘʪʘ; 

g. ʇʨʦʠʟʚʦʜʩʪʚʝʥʘ ʦʧʨʝʤʘ ʢʦʿʘ ʩʣʫʞʠ ʟʘ ʿʦʥʩʢʘ ʛʘʣʚʘʥʠʟʘʮʠʿʘ ʢʦʿʘ ʦʚʦʟʤʦʞʫʚʘ in situ 

ʤʝʨʝˁʘ ʥʘ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʦʙʣʦʛʘʪʘ ʥʘʪʘʣʦʞʝʥʘ ʥʘ ʧʦʜʣʦʛʘʪʘ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʙʨʟʠʥʘʪʘ; ʠʣʠ 

2. ʆʧʪʠʯʢʠʪʝ ʦʩʦʙʠʥʠ. 

ɿʘʙʝʣʝʰʢʘ: 2B005 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʟʘ ʭʝʤʠʩʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ, ʟʘ 

ʪʘʣʦʞʝˁʝ ʩʦ ʧʦʤʦʰ ʥʘ ʢʘʪʦʜʝʥ ʣʘʢ, ʟʘ ʪʘʣʦʞʝˁʝ ʩʦ ʧʨʩʢʘˁʝ, ʟʘ ʿʦʥʩʢʘ 

ʛʘʣʚʘʥʠʟʘʮʠʿʘ ʠʣʠ ʿʦʥʩʢʘ ʠʤʧʣʘʥʪʘʮʠʿʘ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʘʣʘʪʠ ʟʘ 

ʩʝʯʝˁʝ ʠʣʠ ʘʣʘʪʠ ʟʘ ʤʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ. 

2B006 ʉʠʩʪʝʤʠ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʜʠʤʝʥʟʠʠ ʠʣʠ ʤʝʨʥʠ ʩʠʩʪʝʤʠ, ʦʧʨʝʤʘ ʠ Ăʝʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠ 

ñ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʄʘʰʠʥʠ ʟʘ ʢʦʦʨʜʠʥʠʨʘʥʦ ʤʝʨʝˁʝ (CMM) ʢʦʥʪʨʦʣʠʨʘʥʠ ʢʦʤʧʿʫʪʝʨʩʢʠ ʠʣʠ 

Ăʥʫʤʝʨʠʯʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠñ ʩʦ ʪʨʠʜʠʤʝʥʟʠʦʥʘʣʥʘ (ʚʦʣʫʤʝʪʨʠʩʢʘ) ʤʘʢʩʠʤʘʣʥʘ 

ʜʦʟʚʦʣʝʥʘ ʛʨʝʰʢʘ ʚʦ ʤʝʨʝˁʝ ʥʘ ʜʦʣʞʠʥʘʪʘ (E0,MPE) ʚʦ ʢʦʝ ʙʠʣʦ ʚʨʝʤʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʨʘʙʦʪʥʠʦʪ ʦʧʩʝʛ ʥʘ ʤʘʰʠʥʘʪʘ (ʦʜʥʦʩʥʦ, ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʜʦʣʞʠʥʘʪʘ ʥʘ ʦʩʢʠʪʝ) ʝʜʥʘʢʚʘ 

ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ (1,7 + L/1 000) ɛm (L ʝ ʠʟʤʝʨʝʥʘʪʘ ʜʦʣʞʠʥʘ ʚʦ mm), ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 10360-2 (2009); 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

E0,MPE ʦʜ ʥʘʿʧʨʝʮʠʟʥʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʥʘ CMM ʦʧʨʝʜʝʣʝʥʘ ʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ (ʥʘ 

ʧʨʠʤʝʨ, ʥʘʿʜʦʙʨʦ ʦʜ ʩʣʝʜʥʦʚʦ: ʩʦʥʜʘ, ʜʦʣʞʠʥʘ ʥʘ ʠʛʣʘʪʘ, ʧʘʨʘʤʝʪʨʠ ʥʘ ʜʚʠʞʝˁʝ, 

ʦʧʢʨʫʞʫʚʘˁʝ) ʠ ʩʦ Ăʩʠʪʝ ʨʘʩʧʦʣʦʞʣʠʚʠ ʥʘʜʦʤʝʩʪʦʮʠñ ʩʝ ʩʧʦʨʝʜʫʚʘʘʪ ʩʦ ʧʨʘʛʦʪ ʦʜ 1,7 

+ L/1 000 ɛm. 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B206. 

b. ʀʥʩʪʨʫʤʝʥʪʠ ʟʘ ʤʝʨʝˁʝ ʣʠʥʝʘʨʥʦ ʠʣʠ ʘʛʦʣʥʦ ʦʪʩʪʘʧʫʚʘˁʝ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʀʥʩʪʨʫʤʝʥʪʠ ʟʘ ʤʝʨʝˁʝ ʥʘ óʣʠʥʝʘʨʥʦ ʦʪʩʪʘʧʫʚʘˁʝô ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʦʚʦ: 



ɿʘʙʝʣʝʰʢʘ: ʀʥʪʝʨʬʝʨʦʤʝʪʨʠ ʠ ʩʠʩʪʝʤʠ ʟʘ ʤʝʨʝˁʝ ʦʪʩʪʘʧʫʚʘˁʘ ʩʦ ʦʧʪʠʯʢʦ 

ʢʦʜʠʨʘˁʝ ʢʦʠ ʩʦʜʨʞʘʪ ʣʘʩʝʨ ʩʝ ʢʦʥʪʨʦʣʠʨʘʥʠ ʝʜʠʥʩʪʚʝʥʦ ʚʦ 2B006.b.1.c. ʠ 

2B206.c. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 2B006.b.1: óʣʠʥʝʘʨʥʦ ʦʪʩʪʘʧʫʚʘˁʝô ʝ ʧʨʦʤʝʥʘ ʚʦ ʨʘʩʪʦʿʘʥʠʝʪʦ ʧʦʤʝʺʫ 

ʤʝʨʥʘʪʘ ʩʦʥʜʘ ʠ ʧʨʝʜʤʝʪʦʪ ʰʪʦ ʩʝ ʤʝʨʠ. 

ʘ. ʄʝʨʥʠ ʩʠʩʪʝʤʠ ʦʜ ʥʝʢʦʥʪʘʢʪʝʥ ʚʠʜ ʩʦ Ăʨʝʟʦʣʫʮʠʿʘñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 0,2 ɛm ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʤʝʨʝʥ ʦʧʩʝʛ ʜʦ 0,2 mm; 

b. ʉʠʩʪʝʤʠ ʩʦ ʣʠʥʝʘʨʝʥ ʚʘʨʠʿʘʙʠʣʝʥ ʜʠʬʝʨʝʥʮʠʿʘʣʝʥ ʪʨʘʥʩʬʦʨʤʘʪʦʨ (LVDT), 

ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʪʦ: 

1. ʇʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. Ăʃʠʥʝʘʨʥʦʩʪñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 0,1% ʤʝʨʝʥʘ ʦʜ 0 ʜʦ 
óʚʢʫʧʥʠʦʪ ʨʘʙʦʪʝʥ ʦʧʩʝʛô, ʟʘ LVDTs ʩʦ óʚʢʫʧʝʥ ʨʘʙʦʪʝʥ ʦʧʩʝʛô ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ Ñ 5 mm; ʠʣʠ 

b. Ă ʃʠʥʝʘʨʥʦʩʪñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 0,1% ʤʝʨʝʥʘ ʦʜ 0 ʜʦ 5 
mm ʟʘ LVDTs ʩʦ óʚʢʫʧʝʥ ʨʘʙʦʪʝʥ ʦʧʩʝʛô ʧʦʛʦʣʝʤ ʦʜ Ñ 5 mm; ʠ 

2. ʆʪʩʪʘʧʫʚʘˁʝ ʝʜʥʘʢʚʦ ʠʣʠ ʧʦʤʘʣʦ (ʧʦʜʦʙʨʦ) ʦʜ 0,1% ʜʥʝʚʥʦ ʥʘ ʩʪʘʥʜʘʨʜʥʘ 
ʘʤʙʠʝʥʪʘʣʥʘ ʩʦʙʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ Ñ 1 ʂ ʚʦ ʧʨʦʩʪʦʨʠʿʘʪʘ ʚʦ ʢʦʿʘ ʩʝ ʚʨʰʠ 

ʠʩʧʠʪʫʚʘˁʝʪʦ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 2B006.b.1.b., óʚʢʫʧʝʥ ʨʘʙʦʪʝʥ ʦʧʩʝʛô ʝ ʧʦʣʦʚʠʥʘ ʦʜ ʚʢʫʧʥʦʪʦ 

ʤʦʞʥʦ ʣʠʥʝʘʨʥʦ ʦʪʩʪʘʧʫʚʘˁʝ ʟʘ LVDT. ʅʘ ʧʨʠʤʝʨ, LVDTs ʩʦ óʚʢʫʧʝʥ 

ʨʘʙʦʪʝʥ ʦʧʩʝʛô ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ Ñ 5 mm ʤʦʞʝ ʜʘ ʠʟʤʝʨʠ ʚʢʫʧʥʦ ʣʠʥʝʘʨʥʦ 

ʦʪʩʪʘʧʫʚʘˁʝ ʦʜ 10 mm. 

c. ʄʝʨʥʠ ʩʠʩʪʝʤʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʉʦʜʨʞʘʪ Ăʣʘʩʝʨñ;  

2. Ăʈʝʟʦʣʫʮʠʿʘñ ʚʦ ʮʝʣʦʩʥʦ ʧʦʣʥ ʦʧʩʝʛ ʦʜ 0,200 nm ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ); ʠ 

3. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ Ăʥʝʩʠʛʫʨʥʦʩʪ ʚʦ ʤʝʨʝˁʝʪʦñ ʝʜʥʘʢʚʘ ʠʣʠ 
ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 1,6 + L/2 000) nm (L ʝ ʠʟʤʝʨʝʥʘʪʘ ʜʦʣʞʠʥʘ ʚʦ mm) ʚʦ 

ʢʦʿʘ ʙʠʣʦ ʪʦʯʢʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʤʝʨʝʥ ʦʧʩʝʛ, ʢʦʛʘ ʠʤʘ ʥʘʜʦʤʝʩʪʫʚʘˁʝ ʟʘ 

ʠʥʜʝʢʩʦʪ ʥʘ ʨʝʬʨʘʢʮʠʿʘ ʥʘ ʚʦʟʜʫʭʦʪ, ʘ ʤʝʨʝˁʝʪʦ ʩʝ ʚʨʰʠ ʚʦ ʧʝʨʠʦʜ ʦʜ 30 

ʩʝʢʫʥʜʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 20 Ñ 0,01 ÁC; ʠʣʠ 

d. Ăɽʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ ʦʙʝʟʙʝʜʘʪ ʩʧʦʩʦʙʥʦʩʪ ʟʘ 

ʜʘʚʘˁʝ ʧʦʚʨʘʪʥʠ ʠʥʬʦʨʤʘʮʠʠ ʢʘʿ ʩʠʩʪʝʤʠʪʝ ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B006.b.1.c.; 



ɿʘʙʝʣʝʰʢʘ: 2B006.b.1. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʠʥʪʝʨʬʝʨʦʤʝʪʘʨʩʢʠ ʤʝʨʥʠ ʩʠʩʪʝʤʠ, ʩʦ 

ʘʚʪʦʤʘʪʩʢʠ ʢʦʥʪʨʦʣʝʥ ʩʠʩʪʝʤ ʢʦʿ ʝ ʧʨʦʝʢʪʠʨʘʥ ʜʘ ʥʝ ʢʦʨʠʩʪʠ 

ʪʝʭʥʠʢʠ ʟʘ ʧʦʚʨʘʪʥʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʠ ʩʦʜʨʞʘʪ Ăʣʘʩʝʨñ ʟʘ ʤʝʨʝˁʝ 

ʥʘ ʛʨʝʰʢʠ ʚʦ ʣʠʟʛʘˁʝʪʦ ʢʘʿ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ, ʤʘʰʠʥʠ ʟʘ ʢʦʥʪʨʦʣʘ 

ʥʘ ʜʠʤʝʥʟʠʠ ʠʣʠ ʩʣʠʯʥʘ ʦʧʨʝʤʘ. 

2. ʀʥʩʪʨʫʤʝʥʪʠ ʟʘ ʤʝʨʝˁʝ ʘʛʦʣʥʦ ʧʦʤʝʩʪʫʚʘˁʝ, ʢʦʠ ʠʤʘʘʪ Ăʪʦʯʥʦʩʪñ ʥʘ ʘʛʦʣʥʘ 

ʧʦʟʠʮʠʿʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 0,00025Á; 

ɿʘʙʝʣʝʰʢʘ: 2B006.b.2. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʪʠʯʢʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʘʢʦ ʰʪʦ ʩʝ 

ʘʚʪʦʢʦʣʠʤʘʪʦʨʠ, ʢʦʠ ʢʦʨʠʩʪʘʪ ʢʦʣʠʤʠʨʘʥʠ ʩʚʝʪʣʦʩʥʠ ʟʨʘʮʠ (ʥʘ 

ʧʨʠʤʝʨ, ʣʘʩʝʨʩʢʠ ʩʥʦʧ) ʟʘ ʦʪʢʨʠʚʘˁʝ ʘʛʦʣʥʦ ʧʦʤʝʩʪʫʚʘˁʝ ʥʘ 

ʦʛʣʝʜʘʣʦ. 

c. ʆʧʨʝʤʘ ʟʘ ʤʝʨʝˁʝ ʨʘʧʘʚʦʩʪ ʥʘ ʧʦʚʨʰʠʥʘʪʘ (ʟʘʝʜʥʦ ʩʦ ʛʨʝʰʢʠ ʥʘ ʧʦʚʨʰʠʥʘʪʘ), 

ʧʨʝʢʫ ʤʝʨʝˁʝ ʥʘ ʦʧʪʠʯʢʦʪʦ ʨʘʩʝʿʫʚʘˁʝ ʩʦ ʦʩʝʪʣʠʚʦʩʪ ʦʜ 0,5 nm ʠʣʠ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ). 

ɿʘʙʝʣʝʰʢʘ: 2B006 ʦʧʬʘ˃ʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

2B001, ʢʦʠ ʤʦʞʘʪ ʜʘ ʩʝ ʫʧʦʪʨʝʙʘʪ ʢʘʢʦ ʤʘʰʠʥʠ ʟʘ ʤʝʨʝˁʝ ʜʦʢʦʣʢʫ 

ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ ʠʣʠ ʛʠ ʥʘʜʤʠʥʫʚʘʘʪ ʢʨʠʪʝʨʠʫʤʠʪʝ ʫʪʚʨʜʝʥʠ ʟʘ 

ʬʫʥʢʮʠʿʘʪʘ ʥʘ ʤʘʰʠʥʘʪʘ ʟʘ ʤʝʨʝˁʝ. 

2B007 Ăʈʦʙʦʪʠñ ʰʪʦ ʧʦʩʝʜʫʚʘʘʪ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ 

ʢʦʥʪʨʦʣʦʨʠ ʠ Ăʢʨʘʿʥʠ ʝʬʝʢʪʦʨʠñ ʟʘ ʥʠʚ:  

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B207. 

a. ʉʧʦʩʦʙʥʠ ʟʘ ʮʝʣʦʩʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʨʠʜʠʤʝʥʟʠʦʥʘʣʥʠ ʤʦʜʝʣʠ ʠʣʠ ʮʝʣʦʩʥʘ 

ʪʨʠʜʠʤʝʥʟʠʦʥʘʣʥʘ óʘʥʘʣʠʟʘ ʥʘ ʤʝʩʪʦʪʦô ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝ ʩʦ ʮʝʣ ʛʝʥʝʨʠʨʘˁʝ ʠʣʠ 

ʠʟʤʝʥʫʚʘˁʝ ʥʘ Ăʧʨʦʛʨʘʤʠñ ʠʣʠ ʛʝʥʝʨʠʨʘˁʝ ʠʣʠ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʥʫʤʝʨʠʯʢʠ 

ʧʨʦʛʨʘʤʩʢʠ ʧʦʜʘʪʦʮʠ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʆʛʨʘʥʠʯʫʚʘˁʝʪʦ ʥʘ óʘʥʘʣʠʟʘʪʘ ʥʘ ʤʝʩʪʦʪʦô ʥʝ ʛʦ ʚʢʣʫʯʫʚʘ ʧʨʠʙʣʠʞʫʚʘˁʝʪʦ ʥʘ 

ʪʨʝʪʘʪʘ ʜʠʤʝʥʟʠʿʘ ʧʨʝʢʫ ʥʘʙˀʫʜʫʚʘˁʝ ʦʜ ʜʘʜʝʥ ʘʛʦʣ, ʠʣʠ ʦʛʨʘʥʠʯʝʥʘʪʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʿʘ ʥʘ ʩʠʚʘ ʩʢʘʣʘ ʟʘ ʩʦʛʣʝʜʫʚʘˁʝ ʥʘ ʜʣʘʙʦʯʠʥʘʪʘ ʠʣʠ ʪʝʢʩʪʫʨʘʪʘ ʥʘ 

ʦʜʦʙʨʝʥʠʪʝ ʟʘʜʘʯʠ (2 1/2 D). 

b. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘʨʘʜʠ ʫʩʦʛʣʘʩʫʚʘˁʝ ʩʦ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʪʘʥʜʘʨʜʠ ʟʘ 

ʙʝʟʙʝʜʥʦʩʪ ʢʦʠ ʩʝ ʧʨʠʤʝʥʣʠʚʠ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠ ʦʧʢʨʫʞʫʚʘˁʘ ʩʦ ʝʢʩʧʣʦʟʠʚʥʘ 

ʤʫʥʠʮʠʿʘ; 

ɿʘʙʝʣʝʰʢʘ:  2B007.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʨʦʙʦʪʠñ ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʢʘʙʠʥʠ ʟʘ ʰʧʨʠʮʘˁʝ ʙʦʿʘ. 



c. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʦʮʝʥʝʪʠ ʢʘʢʦ ʟʨʘʯʥʦ-ʢʘʣʝʥʠ ʟʘ ʜʘ ʠʟʜʨʞʘʪ ʚʢʫʧʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʟʨʘʯʝˁʝ ʧʦʛʦʣʝʤʦ ʦʜ 5 x 10
3
 Gy (ʩʠʣʠʮʠʫʤ) ʙʝʟ ʦʧʝʨʘʪʠʚʥʘ 

ʜʝʛʨʘʜʘʮʠʿʘ; ʠʣʠ 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʇʦʠʤʦʪ Gy (ʩʠʣʠʮʠʫʤ) ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʝʥʝʨʛʠʿʘʪʘ ʚʦ ˅ʫʣʠ ʧʦ ʢʠʣʦʛʨʘʤ ʢʦʿʘ ʿʘ 

ʘʧʩʦʨʙʠʨʘ ʥʝʟʘʰʪʠʪʝʥ ʧʨʠʤʝʨʦʢ ʥʘ ʩʠʣʠʮʠʫʤ ʢʦʛʘ ʝ ʠʟʣʦʞʝʥ ʥʘ ʿʦʥʠʟʠʨʘʥʦ ʟʨʘʯʝˁʝ. 

d. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʨʘʙʦʪʘʪ ʥʘ ʚʠʩʠʥʠ ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 30 000 m. 

2B008 ʉʢʣʦʧʦʚʠ ʠʣʠ ʜʝʣʦʚʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ, ʠʣʠ ʟʘ ʩʠʩʪʝʤʠ ʠ 

ʦʧʨʝʤʘ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʜʠʤʝʥʟʠʠ ʠʣʠ ʤʝʨʥʠ ʩʠʩʪʝʤʠ ʠ ʦʧʨʝʤʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ɼʝʣʦʚʠ ʥʘ ʧʦʚʨʘʪʥʘ ʩʧʨʝʛʘ ʧʦ ʣʠʥʝʘʨʥʘ ʧʦʟʠʮʠʿʘ ʢʦʠ ʠʤʘʘʪ ʚʢʫʧʥʘ Ăʧʨʝʮʠʟʥʦʩʪñ 

ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ (800 + (600 Ĭ L/1 000)) nm (L ʝ ʝʜʥʘʢʚʦ ʥʘ ʝʬʝʢʪʠʚʥʘʪʘ 

ʜʦʣʞʠʥʘ ʚʦ mm); 

ɿʘʙʝʣʝʰʢʘ: ɿʘ ʩʠʩʪʝʤʠ ʥʘ Ăʣʘʩʝʨʠñ, ʚʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ʠ 2B006.b.1.c., 

2B006.b.1.d. ʠ 2B206.c. 

b. ɼʝʣʦʚʠ ʥʘ ʧʦʚʨʘʪʥʘ ʩʧʨʝʛʘ ʧʦ ʨʦʪʠʨʘʯʢʘ ʧʦʟʠʮʠʿʘ ʢʦʠ ʠʤʘʘʪ Ăʧʨʝʮʠʟʥʦʩʪñ ʧʦʤʘʣʘ 

(ʧʦʜʦʙʨʘ) ʦʜ 0,00025Á; 

ʅʘʧʦʤʝʥʘ:  ɿʘ ʩʠʩʪʝʤʠ ʥʘ Ăʣʘʩʝʨʠñ, ʚʠʜʝʪʝ ʠʩʪʦ ʪʘʢʘ ɿʘʙʝʣʝʰʢʘ ʢʦʥ 

2B006.b.2. 

ɿʘʙʝʣʝʰʢʘ: ʂʦʥʪʨʦʣʥʠ ʝʜʠʥʠʮʠ ʦʜ 2B008.a. ʠ 2B008.b., ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝʪʦ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ 

ʧʦʚʨʘʪʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʫʨʝʜʠ ʦʜ ʠʥʜʫʢʪʠʚʝʥ ʪʠʧ, 

ʛʨʘʜʫʠʨʘʥʠ ʩʢʘʣʠ, ʠʥʬʨʘʮʨʚʝʥʠ ʩʠʩʪʝʤʠ ʠʣʠ ʩʠʩʪʝʤʠ ʥʘ Ăʣʘʩʝʨʠñ. 

c. Ăʉʣʦʞʝʥʠ ʨʦʪʠʨʘʯʢʠ ʧʣʘʪʬʦʨʤʠñ ʠ Ăʥʘʢʣʦʥʝʪʠ ʚʨʝʪʝʥʘñ, ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʥʘʜʛʨʘʜʘʪ, 

ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʠʪʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ, ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʜʦ ʠʣʠ ʥʘʜ 

ʥʠʚʦʘʪʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B. 

2B009 ʄʘʰʠʥʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʮʝʥʪʨʠʬʫʛʘʣʥʦ ʠʩʪʠʩʥʫʚʘˁʝ ʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ, ʢʦʠ, 

ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʪʝʭʥʠʯʢʠʪʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ, ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʤʘʪ ʩʦ 

ʝʜʠʥʠʮʠ ʟʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ ʠʣʠ ʢʦʤʧʿʫʪʝʨʩʢʘ ʢʦʥʪʨʦʣʘ ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B109 ʠ 2B209. 

a. ʊʨʠ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ Ăʢʦʥʪʨʦʣʘ ʥʘ 

ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ; ʠ 

b. ʉʠʣʘ ʥʘ ʚʘʣʿʘʢ ʧʦʛʦʣʝʤʘ ʦʜ 60 kN. 



ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 2B009, ʤʘʰʠʥʠ ʢʘʿ ʢʦʠ ʝ ʢʦʤʙʠʥʠʨʘʥʘ ʬʫʥʢʮʠʿʘʪʘ ʥʘ ʦʙʣʠʢʫʚʘˁʝ ʩʦ 

ʮʝʥʪʨʠʬʫʛʘʣʥʦ ʠʩʪʠʩʥʫʚʘˁʝ ʠ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ ʩʝ ʩʤʝʪʘʘʪ ʢʘʢʦ ʤʘʰʠʥʠ ʟʘ 

ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ. 

2B104 Ăʀʟʦʩʪʘʪʩʢʠ ʧʨʝʩʠñ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B004, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B204. 

a. ʄʘʢʩʠʤʘʣʝʥ ʨʘʙʦʪʝʥ ʧʨʠʪʠʩʦʢ ʦʜ 69 MPa ʠʣʠ ʧʦʛʦʣʝʤ; 

b. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʦʩʪʠʛʥʫʚʘˁʝ ʠ ʦʜʨʞʫʚʘˁʝ ʥʘ ʢʦʥʪʨʦʣʠʨʘʥʦ ʪʦʧʣʦʪʥʦ ʦʢʨʫʞʫʚʘˁʝ 

ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 873 ʂ (600ÁC) ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠ 

c. ʀʤʘʘʪ ʰʫʧʣʠʥʘ ʥʘ ʢʦʤʦʨʘ ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 254 mm ʠʣʠ ʧʦʛʦʣʝʤ. 

2B105 ʇʝʯʢʠ ʟʘ ʭʝʤʠʩʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ (CVD), ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

2B005.a., ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʟʛʫʩʥʫʚʘˁʝ ʥʘ ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ ʢʦʤʧʦʟʠʪʠ. 

2B109 ʄʘʰʠʥʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B009 ʠ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B209. 

a. ʄʘʰʠʥʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʪʝʭʥʠʯʢʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ, ʤʦʞʝ ʜʘ ʩʝ 

ʦʧʨʝʤʘʪ ʩʦ ʝʜʠʥʠʮʠ ʟʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ ʠʣʠ ʩʦ ʢʦʤʧʿʫʪʝʨʩʢʘ ʢʦʥʪʨʦʣʘ, 

ʜʫʨʠ ʠ ʢʦʛʘ ʥʝ ʩʝ ʦʧʨʝʤʝʥʠ ʩʦ ʪʘʢʚʠ ʝʜʠʥʠʮʠ; ʠ 

2. ʉʦ ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ 
Ăʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ. 

b. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʤʘʰʠʥʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B009 ʠʣʠ ʚʦ 2B109.a. 

ɿʘʙʝʣʝʰʢʘ: 2B109 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʰʠʥʠ ʢʦʠ ʥʝ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʚʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘ ʧʦʛʦʥʩʢʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠ ʦʧʨʝʤʘ (ʥʘ ʧʨʠʤʝʨ, ʢʫ˃ʠʰʪʘ ʟʘ ʤʦʪʦʨʠ) 

ʟʘ ʩʠʩʪʝʤʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 9A005, 9A007.a. ʠʣʠ ʚʦ 9A105.a. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 2B109, ʤʘʰʠʥʠ ʢʘʿ ʢʦʠ ʝ ʢʦʤʙʠʥʠʨʘʥʘ ʬʫʥʢʮʠʿʘʪʘ ʥʘ ʦʙʣʠʢʫʚʘˁʝ ʩʦ 

ʮʝʥʪʨʠʬʫʛʘʣʥʦ ʠʩʪʠʩʥʫʚʘˁʝ ʠ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ ʩʝ ʩʤʝʪʘʘʪ ʢʘʢʦ ʤʘʰʠʥʠ ʟʘ 

ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ. 



2B116 ʉʠʩʪʝʤʠ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʚʠʙʨʘʮʠʠ, ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʉʠʩʪʝʤʠ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʚʠʙʨʘʮʠʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʪʝʭʥʠʢʠ ʥʘ ʧʦʚʨʘʪʥʠ ʠʣʠ 

ʟʘʪʚʦʨʝʥʠ ʩʧʨʝʛʠ ʠ ʩʦ ʜʠʛʠʪʘʣʝʥ ʢʦʥʪʨʦʣʦʨ, ʢʦʠ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʚʠʙʨʠʨʘˁʝ 

ʥʘ ʩʠʩʪʝʤʦʪ ʩʦ ʟʘʙʨʟʫʚʘˁʝ ʝʜʥʘʢʚʦ ʠʣʠ ʧʦʛʦʣʝʤʦ ʦʜ 10g rms ʧʦʤʝʺʫ 20 Hz ʠ 2 kHz, 

ʩʦ ʧʨʠʤʝʥʝʪʠ ʩʠʣʠ ʝʜʥʘʢʚʠ ʠʣʠ ʧʦʛʦʣʝʤʠ ʦʜ 50 kN, ʤʝʨʝʥʦ ʥʘ Ăʛʦʣʘ ʧʣʘʪʬʦʨʤʘñ; 

b. ɼʠʛʠʪʘʣʥʠ ʢʦʥʪʨʦʣʦʨʠ, ʚʦ ʢʦʤʙʠʥʘʮʠʿʘ ʩʦ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʩʦʬʪʚʝʨ ʟʘ 

ʠʩʧʠʪʫʚʘˁʝ ʚʠʙʨʘʮʠʠ, ʩʦ óʢʦʥʪʨʦʣʘ ʥʘ ʰʠʨʠʥʘ ʥʘ ʦʧʩʝʛ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝô ʧʦʛʦʣʝʤʘ 

ʦʜ 5 kHz, ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʢʦʨʠʩʪʝˁʝ ʢʘʿ ʩʠʩʪʝʤʠ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʚʠʙʨʘʮʠʠ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B116.a.; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 2B116.b., óʢʦʥʪʨʦʣʘ ʥʘ ʰʠʨʠʥʘ ʥʘ ʦʧʩʝʛ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝô ʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʟʠʥʘ 

ʥʘ ʢʦʿʘ ʢʦʥʪʨʦʣʦʨʦʪ ʤʦʞʝ ʜʘ ʠʟʚʨʰʫʚʘ ʮʝʣʦʩʥʠ ʮʠʢʣʫʩʠ ʥʘ ʟʝʤʘˁʝ ʤʦʩʪʨʠ, 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʦʜʘʪʦʮʠ ʠ ʜʘ ʧʨʝʥʝʩʫʚʘ ʢʦʥʪʨʦʣʥʠ ʩʠʛʥʘʣʠ.. 

c. ʇʦʪʪʠʢʥʫʚʘʯʠ ʥʘ ʚʠʙʨʘʮʠʠ (ʝʜʠʥʠʮʠ ʟʘ ʧʨʦʪʨʝʩʫʚʘˁʝ), ʩʦ ʠʣʠ ʙʝʟ ʟʘʩʠʣʫʚʘʯʠ, ʢʦʠ 

ʤʦʞʘʪ ʜʘ ʧʨʠʤʝʥʘʪ ʩʠʣʘ  ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 50 kN, ʤʝʨʝʥʦ ʥʘ óʛʦʣʘ 

ʧʣʘʪʬʦʨʤʘô ʠ ʢʦʠ ʩʝ ʫʧʦʪʨʝʙʣʠʚʠ ʢʘʿ ʩʠʩʪʝʤʠ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʚʠʙʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʠ 

ʚʦ 2B116.a.; 

d. ɼʨʞʘʯʠ ʟʘ ʜʝʣʦʪ ʢʦʿ ʩʝ ʠʩʧʠʪʫʚʘ ʠ ʝʣʝʢʪʨʦʥʩʢʠ ʝʜʠʥʠʮʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʢʦʤʙʠʥʠʨʘˁʝ ʥʘ ʧʦʚʝ˃ʝ ʝʜʠʥʠʮʠ ʟʘ ʧʨʦʪʨʝʩʫʚʘˁʝ ʚʦ ʩʠʩʪʝʤ ʢʦʿ ʤʦʞʝ ʜʘ ʦʙʝʟʙʝʜʠ 

ʝʬʝʢʪʠʚʥʘ ʢʦʤʙʠʥʠʨʘʥʘ ʩʠʣʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 50 kN, ʤʝʨʝʥʦ ʥʘ Ăʛʦʣʘ 

ʧʣʘʪʬʦʨʤʘñ, ʢʦʠ ʩʝ ʫʧʦʪʨʝʙʣʠʚʠ ʢʘʿ ʚʠʙʨʘʮʠʩʢʠ ʩʠʩʪʝʤʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B116.a. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 2B116,ôʛʦʣʘ ʧʣʘʪʬʦʨʤʘô ʝ ʨʘʤʥʘ ʧʣʘʪʬʦʨʤʘ ʠʣʠ ʧʦʚʨʰʠʥʘ, ʙʝʟ ʥʠʢʘʢʚʠ 

ʚʛʨʘʜʝʥʠ ʝʣʝʤʝʥʪʠ ʠʣʠ ʧʨʠʮʚʨʩʪʫʚʘʯʠ. 

2B117 ʂʦʥʪʨʦʣʠ ʥʘ ʦʧʨʝʤʘ ʠ ʧʨʦʮʝʩʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B004, 2B005.a., 2B104 

ʠʣʠ 2B105, ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʟʛʫʩʥʫʚʘˁʝ ʠ ʧʠʨʦʣʠʟʘ ʥʘ ʤʣʘʟʥʠʮʠ ʥʘ 

ʨʘʢʝʪʠ ʠ ʥʦʩʥʠ ʚʨʚʦʚʠ ʥʘ ʣʝʪʘʣʘ ʢʦʠ ʧʦʚʪʦʨʥʦ ʚʣʝʛʫʚʘʘʪ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ ʠʟʨʘʙʦʪʝʥʠ ʦʜ 

ʩʪʨʫʢʪʫʨʝʥ ʢʦʤʧʦʟʠʪ. 

2B119 ʄʘʰʠʥʠ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʠ ʩʦʦʜʚʝʪʥʘ ʦʧʨʝʤʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B219. 

ʘ. ʄʘʰʠʥʠ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʅʝ ʤʦʞʘʪ ʜʘ ʚʨʰʘʪ ʙʘʣʘʥʩʠʨʘˁʝ ʥʘ ʨʦʪʦʨʠ/ʩʢʣʦʧʦʚʠ ʢʦʠ ʠʤʘʘʪ ʤʘʩʘ ʧʦʛʦʣʝʤʘ 

ʦʜ 3 kg; 



2. ʄʦʞʘʪ ʜʘ ʚʨʰʘʪ ʙʘʣʘʥʩʠʨʘˁʝ ʥʘ ʨʦʪʦʨʠ/ʩʢʣʦʧʦʚʠ ʥʘ ʙʨʟʠʥʘ ʧʦʛʦʣʝʤʘ ʦʜ 12 
500 rpm; 

3. ʄʦʞʘʪ ʜʘ ʢʦʨʠʛʠʨʘʘʪ ʥʝʠʟʙʘʣʘʥʩʠʨʘʥʦʩʪ ʢʘʿ ʜʚʝ ʨʘʤʥʠʥʠ ʠʣʠ ʧʦʚʝ˃ʝ; ʠ 

4. ʄʦʞʘʪ ʜʘ ʚʨʰʘʪ ʙʘʣʘʥʩʠʨʘˁʝ ʜʦ ʨʝʟʠʜʫʘʣʥʘ ʩʧʝʮʠʬʠʯʥʘ ʥʝʠʟʙʘʣʘʥʩʠʨʘʥʦʩʪ ʦʜ 
0,2g mm ʧʦ kg ʦʜ ʤʘʩʘʪʘ ʥʘ ʨʦʪʦʨʦʪ; 

ɿʘʙʝʣʝʰʢʘ:  2B119.a. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʰʠʥʠ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ 

ʠʟʤʝʥʝʪʠ ʟʘ ʩʪʦʤʘʪʦʣʦʰʢʘ ʠʣʠ ʟʘ ʜʨʫʛʘ ʤʝʜʠʮʠʥʩʢʘ ʦʧʨʝʤʘ.  

b. ɻʣʘʚʠ ʥʘ ʠʥʜʠʢʘʪʦʨʠ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʢʦʨʠʩʪʝˁʝ ʢʘʿ ʤʘʰʠʥʠ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B119.a. 

ʊʝʭʥʠʯʢʘ ʥʘʧʦʤʝʥʘ: 

ɻʣʘʚʠʪʝ ʥʘ ʠʥʜʠʢʘʪʦʨʠ ʧʦʥʝʢʦʛʘʰ ʩʝ ʧʦʟʥʘʪʠ ʢʘʢʦ ʠʥʩʪʨʫʤʝʥʪʘʮʠʿʘ ʟʘ 

ʙʘʣʘʥʩʠʨʘˁʝ. 

2B120 ʉʠʤʫʣʘʪʦʨʠ ʥʘ ʜʚʠʞʝˁʝ ʠʣʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʤʝʨʝˁʝ ʙʨʟʠʥʘ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ 

ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ɼʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ; 

b. ʇʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʜʘ ʨʘʙʦʪʘʪ ʩʦ ʣʠʟʛʘʯʢʠ ʧʨʩʪʝʥʠ ʠʣʠ ʠʥʪʝʛʨʠʨʘʥʠ 

ʥʝʢʦʥʪʘʢʪʥʠ ʫʨʝʜʠ ʟʘ ʧʨʝʥʦʩ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ, ʠʥʬʦʨʤʘʮʠʿʘ ʟʘ ʩʠʛʥʘʣʠ ʠʣʠ ʠ 

ʜʚʝʪʝ; ʠ 

c. ʇʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʉʝʢʦʿʘ ʥʠʚʥʘ ʦʩʢʘ ʧʦʩʝʜʫʚʘ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʄʦʞʝ ʜʘ ʜʦʩʪʠʛʥʝ ʙʨʟʠʥʘ ʦʜ 400 ʩʪʝʧʝʥʠ/s ʠʣʠ ʧʦʚʝ˃ʝ, ʠʣʠ 30 ʩʪʝʧʝʥʠ/s ʠʣʠ 

ʧʦʤʘʣʢʫ; ʠ 

b. ʈʝʟʦʣʫʮʠʿʘ ʥʘ ʙʨʟʠʥʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ 6 ʩʪʝʧʝʥʠ/s ʠ ʪʦʯʥʦʩʪ ʝʜʥʘʢʚʘ 

ʠʣʠ ʧʦʤʘʣʘ ʦʜ 0,6 ʩʪʝʧʝʥʠ/s; 

2. ʉʪʘʙʠʣʥʦʩʪ ʥʘ ʙʨʟʠʥʘ ʚʦ ʥʘʿʣʦʰ ʩʣʫʯʘʿ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʜʦʙʨʘ (ʧʦʤʘʣʘ) ʦʜ 
ʧʨʦʩʝʯʥʦ Ñ 0,05% ʥʘ 10 ʩʪʝʧʝʥʠ ʠʣʠ ʧʦʚʝ˃ʝ; ʠʣʠ 

3. Ăʇʨʝʮʠʟʥʦʩʪñ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 5 ʣʘʯʥʠ 

ʩʝʢʫʥʜʠ. 

 ɿʘʙʝʣʝʰʢʘ 1: 2B120 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʨʦʪʠʨʘʯʢʠ ʧʣʘʪʬʦʨʤʠ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ 

ʠʟʤʝʥʝʪʠ ʟʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʠʣʠ ʟʘ ʤʝʜʠʮʠʥʩʢʘ ʦʧʨʝʤʘ. ɿʘ 

ʢʦʥʪʨʦʣʘ ʥʘ ʨʦʪʠʨʘʯʢʠ ʧʣʘʪʬʦʨʤʠ ʥʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ, ʚʠʜʝʪʝ 

2B008. 



ɿʘʙʝʣʝʰʢʘ 2: ʉʠʤʫʣʘʪʦʨʠ ʥʘ ʜʚʠʞʝˁʝ ʠʣʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʤʝʨʝˁʝ ʙʨʟʠʥʘ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

2B120 ʦʩʪʘʥʫʚʘʘʪ ʧʦʜ ʢʦʥʪʨʦʣʘ ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʧʨʠ ʠʟʚʦʟʦʪ 

ʧʨʠʮʚʨʩʪʝʥʠ ʩʝ ʣʠʟʛʘʯʢʠ ʧʨʩʪʝʥʠ ʠʣʠ ʠʥʪʝʛʨʠʨʘʥʠ ʥʝʢʦʥʪʘʢʪʥʠ 

ʫʨʝʜʠ. 

2B121 ʇʣʘʪʬʦʨʤʠ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ (ʦʧʨʝʤʘ ʟʘ ʧʨʝʮʠʟʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʧʨʠ ʨʦʪʠʨʘˁʝ ʦʢʦʣʫ 

ʢʦʿʘ ʙʠʣʦ ʦʩʢʘ), ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B120, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ 

ʦʩʦʙʠʥʠ: 

a. ɼʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ; ʠ 

b. Ăʇʨʝʮʠʟʥʦʩʪñ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 5 ʣʘʯʥʠ ʩʝʢʫʥʜʠ. 

ɿʘʙʝʣʝʰʢʘ: 2B121 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʨʦʪʠʨʘʯʢʠ ʧʣʘʪʬʦʨʤʠ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ 

ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʠʣʠ ʟʘ ʤʝʜʠʮʠʥʩʢʘ ʦʧʨʝʤʘ. ɿʘ ʢʦʥʪʨʦʣʘ ʥʘ ʨʦʪʠʨʘʯʢʠ 

ʧʣʘʪʬʦʨʤʠ ʟʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ, ʚʠʜʝʪʝ 2B008. 

2B122 ʎʝʥʪʨʠʬʫʛʠ ʢʦʠ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʟʘʙʨʟʫʚʘˁʘ ʦʜ ʥʘʜ 100 g ʠ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ 

ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʜʘ ʚʢʣʦʧʘʪ ʣʠʟʛʘʯʢʠ ʧʨʩʪʝʥʠ ʠʣʠ ʠʥʪʝʛʨʠʨʘʥʠ ʥʝʢʦʥʪʘʢʪʥʠ ʫʨʝʜʠ ʟʘ 

ʧʨʝʥʦʩ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ, ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʠʛʥʘʣʠ ʠʣʠ ʠ ʜʚʝʪʝ. 

ɿʘʙʝʣʝʰʢʘ: ʎʝʥʪʨʠʬʫʛʠʪʝ ʢʦʠ ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ 2B122 ʦʩʪʘʥʫʚʘʘʪ ʧʦʜ ʢʦʥʪʨʦʣʘ ʙʝʟ 

ʨʘʟʣʠʢʘ ʜʘʣʠ ʣʠʟʛʘʯʢʠʪʝ ʧʨʩʪʝʥʠ ʠʣʠ ʚʢʣʦʧʝʥʠʪʝ ʥʝʢʦʥʪʘʢʪʥʠ ʫʨʝʜʠ ʩʝ 

ʚʢʣʦʧʝʥʠ ʚʦ ʚʨʝʤʝʪʦ ʥʘ ʠʟʚʦʟ ʠʣʠ ʥʝ. 

2B201 ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʠ ʢʦʿʘ ʙʠʣʦ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʥʠʚ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

2B001, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʠʣʠ ʩʝʯʝˁʝ ʤʝʪʘʣʠ, ʢʝʨʘʤʠʢʘ ʠʣʠ 

Ăʢʦʤʧʦʟʠʪʠñ, ʢʦʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʪʝʭʥʠʯʢʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ, ʤʦʞʝ 

ʜʘ ʩʝ ʦʧʨʝʤʘʪ ʩʦ ʝʣʝʢʪʨʦʥʩʢʠ ʫʨʝʜʠ ʟʘ ʩʠʤʫʣʪʘʥʘ Ăʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ ʚʦ 

ʜʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ: 

 ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

 ɼʝʢʣʘʨʠʨʘʥʠʪʝ ʥʠʚʦʘ ʥʘ ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʜʦʙʠʝʥʠ ʩʦʛʣʘʩʥʦ ʩʣʝʜʥʠʪʝ 

ʧʦʩʪʘʧʢʠ ʦʜ ʤʝʨʝˁʘ ʠʟʚʨʰʝʥʠ ʩʦʛʣʘʩʥʦ ISO 230-2:1988 (
2
) ʠʣʠ ʥʘʮʠʦʥʘʣʥʠ ʝʢʚʠʚʘʣʝʥʪʠ 

ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʩʝʢʦʿ ʤʦʜʝʣ ʥʘ ʤʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʜʦʢʦʣʢʫ ʠʤ ʩʝ ʦʙʝʟʙʝʜʝʥʠ ʥʘ 

ʠ ʧʨʠʬʘʪʝʥʠ ʦʜ ʥʘʮʠʦʥʘʣʥʠʪʝ ʥʘʜʣʝʞʥʠ ʦʨʛʘʥʠ ʥʘʤʝʩʪʦ ʧʦʝʜʠʥʝʯʥʠ ʤʘʰʠʥʩʢʠ 

ʠʩʧʠʪʫʚʘˁʘ. ʆʜʨʝʜʫʚʘˁʝ ʥʘ ʜʝʢʣʘʨʠʨʘʥʘ ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ: 

 a.  ʉʝ ʠʟʙʠʨʘʘʪ ʧʝʪ ʤʘʰʠʥʠ ʦʜ ʤʦʜʝʣ ʢʦʿ ʪʨʝʙʘ ʜʘ ʩʝ ʠʩʧʠʪʫʚʘ; 

 b.  ʉʝ ʤʝʨʘʪ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʣʠʥʝʘʨʥʠʪʝ ʦʩʢʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ SO 

230-2:1988 
(1)

; 

                                                           
2
 ʇʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʢʦʠ ʿʘ ʧʨʝʩʤʝʪʫʚʘʘʪ ʧʨʝʮʠʟʥʦʩʪʘ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 230-2:1977 ʠʣʠ 

2006 ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʢʦʥʩʫʣʪʠʨʘʘʪ ʩʦ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʚʦ ʟʝʤʿʘʪʘ-ʯʣʝʥʢʘ ʚʦ ʢʦʿʘ ʰʪʦ ʩʝ ʦʩʥʦʚʘʥʠ. 



 c. ʉʝ ʦʜʨʝʜʫʚʘʘʪ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʧʨʝʮʠʟʥʦʩʪ (ɸ) ʟʘ ʩʝʢʦʿʘ ʦʩʢʘ ʥʘ ʩʝʢʦʿʘ ʤʘʰʠʥʘ. 

ʄʝʪʦʜʦʪ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝʪʦ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʧʨʝʮʠʟʥʦʩʪ ʝ ʦʧʠʰʘʥ ʚʦ 

ʩʪʘʥʜʘʨʜʦʪ ISO 230-2:1988 (
1
); 

 d. ʉʝ ʦʜʨʝʜʫʚʘ ʧʨʦʩʝʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʧʨʝʮʠʟʥʦʩʪʘ ʟʘ ʩʝʢʦʿʘ ʦʩʢʘ. ʇʨʦʩʝʯʥʘʪʘ 

ʚʨʝʜʥʦʩʪ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʜʝʢʣʘʨʠʨʘʥʘʪʘ ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʟʘ ʩʝʢʦʿʘ 

ʦʩʢʘ ʟʘ ʤʦʜʝʣʦʪ (Âx Ây...); 

 e. ɹʠʜʝʿ˃ʠ ʪʦʯʢʘ 2B201 ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʩʝʢʦʿʘ ʣʠʥʝʘʨʥʘ ʦʩʢʘ, ʙʨʦʿʦʪ ʥʘ óʜʝʢʣʘʨʠʨʘʥʠô 

ʚʨʝʜʥʦʩʪʠ ʥʘ ʧʨʝʮʠʟʥʦʩʪ ˃ʝ ʦʜʛʦʚʘʨʘ ʥʘ ʙʨʦʿʦʪ ʥʘ ʣʠʥʝʘʨʥʠ ʦʩʢʠ; 

 f. ɸʢʦ ʢʦʿʘ ʙʠʣʦ ʦʩʢʘ ʥʘ ʤʘʰʠʥʩʢʘ ʘʣʘʪʢʘ, ʢʦʿʘ ʥʝ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʩʦ 2B201.a., 

2B201.b. ʠʣʠ 2B201.c., ʠʤʘ ʜʝʢʣʘʨʠʨʘʥʘ ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʦʜ 6 Õm ʠ 

ʧʦʜʦʙʨʘ (ʧʦʤʘʣʘ) ʟʘ ʪʦʯʠʣʢʠ ʠ 8 Õm ʠʣʠ ʧʦʜʦʙʨʘ (ʧʦʤʘʣʘ) ʟʘ ʛʣʦʜʘʣʢʠ ʠ ʩʪʨʫʛʘʣʢʠ, 

ʠ ʜʚʝʪʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 230-2:1988 (
1
), ʚʦ ʪʦʿ ʩʣʫʯʘʿ ʪʨʝʙʘ ʜʘ ʩʝ ʙʘʨʘ ʦʜ 

ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʜʘ ʛʦ ʧʦʪʚʨʜʫʚʘ ʩʪʝʧʝʥʦʪ ʥʘ ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʩʝʢʦʠ ʦʩʫʤʥʘʝʩʝʪ 

ʤʝʩʝʮʠ. 

a. ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʟʘ ʛʣʦʜʘˁʝ, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʇʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʩʦ Ăʩʠʪʝ ʨʘʩʧʦʣʦʞʣʠʚʠ ʥʘʜʦʤʝʩʪʦʮʠñ ʝʜʥʘʢʚʘ 

ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 6 ɛm ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 230-2:1988 (
13
) ʠʣʠ 

ʥʘʮʠʦʥʘʣʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ, ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʢʦʿʘ ʙʠʣʦ ʣʠʥʝʘʨʥʘ ʦʩʢʘ; 

2. ɼʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʨʦʪʠʨʘʯʢʠ ʦʩʢʠ ʟʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘ; ʠʣʠ 

3. ʇʝʪ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ Ăʢʦʥʪʨʦʣʘ 

ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ; 

ɿʘʙʝʣʝʰʢʘ : 2B201.a. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʰʠʥʠ ʟʘ ʛʣʦʜʘˁʝ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ 

ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

 a. ʇʘʪʝʢʘ ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ x-ʦʩʢʘʪʘ ʧʦʛʦʣʝʤʘ ʦʜ 2 m; ʠ 

b. ɺʢʫʧʥʘ ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʧʦ x-ʦʩʢʘʪʘ ʧʦʛʦʣʝʤʘ 

(ʧʦʣʦʰʘ) ʦʜ 30 ɛm. 

b. ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʟʘ ʪʦʯʝˁʝ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʠ ʙʠʣʝ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʇʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʩʦ Ăʩʠʪʝ ʨʘʩʧʦʣʦʞʣʠʚʠ ʥʘʜʦʤʝʩʪʦʮʠñ ʝʜʥʘʢʚʘ 
ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 4 ɛm ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 230-2:1988 (

1
) ʠʣʠ 

ʥʘʮʠʦʥʘʣʥʠʪʝ ʝʢʚʠʚʘʣʝʥʪʠ, ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʢʦʿʘ ʙʠʣʦ ʣʠʥʝʘʨʥʘ ʦʩʢʘ; 

2. ɼʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʨʦʪʠʨʘʯʢʠ ʦʩʢʠ ʟʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘ; ʠʣʠ 

                                                           
3
 ʇʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʢʦʠ ʿʘ ʧʨʝʩʤʝʪʫʚʘʘʪ ʧʨʝʮʠʟʥʦʩʪʘ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 230-2:1977 ʠʣʠ 

2006 ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʢʦʥʩʫʣʪʠʨʘʘʪ ʩʦ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʚʦ ʟʝʤʿʘʪʘ-ʯʣʝʥʢʘ ʚʦ ʢʦʿʘ ʰʪʦ ʩʝ ʦʩʥʦʚʘʥʠ. 



3. ʇʝʪ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʠʤʫʣʪʘʥʦ ʢʦʦʨʜʠʥʠʨʘʥʠ ʟʘ Ăʢʦʥʪʨʦʣʘ 
ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ; 

ɿʘʙʝʣʝʰʢʘ: 2B001.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʪʦʯʘʣʢʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʄʘʰʠʥʠ ʟʘ ʮʠʣʠʥʜʨʠʯʥʦ ʥʘʜʚʦʨʝʰʥʦ, ʚʥʘʪʨʝʰʥʦ ʠ ʥʘʜʚʦʨʝʰʥʦ-

ʚʥʘʪʨʝʰʥʦ ʪʦʯʝˁʝ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʆʛʨʘʥʠʯʝʥʠ ʥʘ ʤʘʢʩʠʤʘʣʝʥ ʥʘʜʚʦʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʠʣʠ ʜʦʣʞʠʥʘ ʥʘ 
ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ ʦʜ 150 mm; ʠ 

2. ʆʩʢʠ ʦʛʨʘʥʠʯʝʥʠ ʥʘ x, z ʠ c; 

b. ʐʘʙʣʦʥʩʢʠ ʪʦʯʘʣʢʠ ʢʦʠ ʥʝʤʘʘʪ z-ʦʩʢʘ ʠʣʠ w-ʦʩʢʘ ʩʦ ʩʝʚʢʫʧʥʘ 

ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 4 Õm ʚʦ ʩʦʛʣʘʩʥʦʩʪ 

ʩʦ SO 230-2:1988(
1
)ʠʣʠ ʥʘʮʠʦʥʘʣʥʠ ʝʢʚʠʚʘʣʝʥʪʠ. 

c. ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʟʘ ʩʪʨʫʛʘˁʝ ʩʦ ʧʨʝʮʠʟʥʦʩʪ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʩʦ Ăʩʠʪʝ 

ʨʘʩʧʦʣʦʞʣʠʚʠ ʥʘʜʦʤʝʩʪʦʮʠñ ʧʦʜʦʙʨʘ (ʧʦʤʘʣʘ) ʦʜ 6 ɛm ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 230-

2:1988 (
14
) ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʢʦʿʘ ʙʠʣʦ ʣʠʥʝʘʨʥʘ ʦʩʢʘ (ʚʢʫʧʥʦ ʧʦʟʠʮʠʦʥʠʨʘˁʝ) ʟʘ 

ʤʘʰʠʥʠ ʩʧʦʩʦʙʥʠ ʟʘ ʤʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʠʿʘʤʝʪʨʠ ʧʦʛʦʣʝʤʠ ʦʜ 35 mm; 

 ɿʘʙʝʣʝʰʢʘ: 2B201.c. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʰʠʥʠ ʟʘ ʩʪʨʫʛʘˁʝ (Swissturn) 

ʦʛʨʘʥʠʯʝʥʠ ʠʩʢʣʫʯʠʚʦ ʥʘ ʤʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʰʠʧʢʠ, 

ʜʦʢʦʣʢʫ ʤʘʢʩʠʤʘʣʥʠʦʪ ʜʠʿʘʤʝʪʘʨ ʥʘ ʰʠʧʢʘʪʘ ʝ ʝʜʥʘʢʦʚ ʠʣʠ 

ʧʦʤʘʣ ʦʜ 42 mm ʠ ʥʝ ʧʦʩʪʦʠ ʤʦʞʥʦʩʪ ʟʘ ʤʦʥʪʠʨʘˁʝ ʩʪʝʛʠ. 

ʄʘʰʠʥʠʪʝ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʦ ʤʦʞʥʦʩʪ ʟʘ ʜʫʧʯʝˁʝ, ʦʜʥʦʩʥʦ 

ʛʣʦʜʘˁʝ ʟʘ ʜʝʣʦʚʠ ʟʘ ʤʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ ʩʦ ʜʠʿʘʤʝʪʘʨ ʧʦʤʘʣ 

ʦʜ 42 mm.  

ɿʘʙʝʣʝʰʢʘ 1: 2B201 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʩʦ ʧʦʩʝʙʥʘ ʥʘʤʝʥʘ, ʢʦʠ ʩʝ 

ʦʛʨʘʥʠʯʝʥʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʩʣʝʜʥʠʚʝ ʜʝʣʦʚʠ: 

  a. ɿʘʧʯʝʥʠʮʠ; 

  b. ʂʦʣʝʥʝʩʪʠ ʚʨʝʪʝʥʘ ʠʣʠ ʙʨʝʛʘʩʪʠ ʦʩʢʠ; 

  c. ɸʣʘʪʠ ʠʣʠ ʘʣʘʪʠ ʟʘ ʩʝʯʝˁʝ; 

  d. ɽʢʩʪʨʫʜʝʨʠ ʚʦ ʦʙʣʠʢ ʥʘ ʧʦʣʞʘʚ. 

ɿʘʙʝʣʝʰʢʘ 2: ʄʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʢʦʿʘ ʠʤʘ ʥʘʿʤʘʣʢʫ ʜʚʝ ʦʜ ʪʨʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ 

ʩʪʨʫʛʘˁʝ, ʛʣʦʜʘˁʝ ʠʣʠ ʪʦʯʝˁʝ (ʥʘ ʧʨʠʤʝʨ, ʤʘʰʠʥʘ ʟʘ ʩʪʨʫʛʘˁʝ ʩʦ 

ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʛʣʦʜʘˁʝ), ʤʦʨʘ ʜʘ ʩʝ ʦʮʝʥʠ ʚʦ ʦʜʥʦʩ ʥʘ ʩʝʢʦʿ 

ʧʨʠʤʝʥʣʠʚ ʚʥʝʩ 2B201.a., b. ʠʣʠ c. 
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 ʇʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʢʦʠ ʿʘ ʧʨʝʩʤʝʪʫʚʘʘʪ ʧʨʝʮʠʟʥʦʩʪʘ ʥʘ ʧʦʟʠʮʠʦʥʠʨʘˁʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 230-2:1977 ʠʣʠ 

2006 ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʢʦʥʩʫʣʪʠʨʘʘʪ ʩʦ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʚʦ ʟʝʤʿʘʪʘ-ʯʣʝʥʢʘ ʚʦ ʢʦʿʘ ʰʪʦ ʩʝ ʦʩʥʦʚʘʥʠ. 



ɿʘʙʝʣʝʰʢʘ 3: ʉʪʘʚʢʠʪʝ 2B201a.3. ʠ 2B201b.3. ʦʧʬʘ˃ʘʘʪ ʤʘʰʠʥʠ ʙʘʟʠʨʘʥʠ ʥʘ 

ʧʘʨʘʣʝʣʝʥ ʣʠʥʝʘʨʝʥ ʢʠʥʝʤʘʪʩʢʠ ʜʠʟʘʿʥ (ʥʘ ʧʨʠʤʝʨ, ʭʝʢʩʘʧʦʜʠ) ʢʦʠ 

ʠʤʘʘʪ 5 ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʦʜ ʢʦʠ ʥʠʪʫ ʝʜʥʘ ʥʝ ʝ ʨʦʪʠʨʘʯʢʘ ʦʩʢʘ. 

2B204 Ăʀʟʦʩʪʘʪʩʢʠ ʧʨʝʩʠñ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B004 ʠʣʠ 2B104 ʠ ʩʦʦʜʚʝʪʥʘ 

ʦʧʨʝʤʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. Ăʀʟʦʩʪʘʪʩʢʠ ʧʨʝʩʠñ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʄʦʞʘʪ ʜʘ ʜʦʩʪʠʛʥʘʪ ʤʘʢʩʠʤʘʣʝʥ ʨʘʙʦʪʝʥ ʧʨʠʪʠʩʦʢ ʦʜ 69 MPa ʠʣʠ ʧʦʛʦʣʝʤ; ʠ  

2. ʀʤʘʘʪ ʰʫʧʣʠʥʘ ʥʘ ʢʦʤʦʨʘ ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʧʦʛʦʣʝʤ ʦʜ 152 mm; 

b. ʄʘʪʨʠʮʠ, ʢʘʣʘʧʠ ʠ ʢʦʥʪʨʦʣʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ Ăʠʟʦʩʪʘʪʩʢʠ ʧʨʝʩʠñ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B204.a. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 2B204 ʚʥʘʪʨʝʰʥʘʪʘ ʜʠʤʝʥʟʠʿʘ ʥʘ ʢʦʤʦʨʘʪʘ ʝ ʦʥʘʘ ʜʠʤʝʥʟʠʿʘ ʥʘ ʢʦʤʦʨʘʪʘ ʚʦ ʢʦʿʘ ʩʝ 

ʧʦʩʪʠʛʥʘʪʠ ʠ ʨʘʙʦʪʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʨʘʙʦʪʥʠʦʪ ʧʨʠʪʠʩʦʢ ʠ ʪʘʘ ʥʝ ʛʠ ʦʧʬʘ˃ʘ 

ʚʛʨʘʜʝʥʠʪʝ ʝʣʝʤʝʥʪʠ. ʆʚʘʘ ʜʠʤʝʥʟʠʿʘ ˃ʝ ʙʠʜʝ ʧʦʤʘʣʘ ʠʣʠ ʦʜ ʚʥʘʪʨʝʰʥʠʦʪ ʜʠʿʘʤʝʪʘʨ ʥʘ 

ʢʦʤʦʨʘʪʘ ʥʘ ʧʨʠʪʠʩʦʢ ʠʣʠ ʦʜ ʚʥʘʪʨʝʰʥʠʦʪ ʜʠʿʘʤʝʪʘʨ ʥʘ ʠʟʦʣʠʨʘʥʘʪʘ ʢʦʤʦʨʘ ʥʘ 

ʧʝʯʢʘʪʘ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʪʦʘ ʢʦʿʘ ʦʜ ʜʚʝʪʝ ʢʦʤʦʨʠ ʝ ʩʤʝʩʪʝʥʘ ʚʦ ʜʨʫʛʘʪʘ. 

2B206 ʄʘʰʠʥʠ, ʠʥʩʪʨʫʤʝʥʪʠ ʠʣʠ ʩʠʩʪʝʤʠ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʜʠʤʝʥʟʠʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B006, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʂʦʤʧʿʫʪʝʨʩʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʠʣʠ ʥʫʤʝʨʠʯʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʤʘʰʠʥʠ ʟʘ 

ʢʦʦʨʜʠʥʠʨʘʥʦ ʤʝʨʝˁʝ (CMM) ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʪʝ ʦʩʦʙʠʥʠ: 

1. ɼʚʝ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʜʦʟʚʦʣʝʥʘ ʛʨʝʰʢʘ ʧʨʠ ʤʝʨʝˁʝ ʥʘ 

ʜʦʣʞʠʥʘʪʘ ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʢʦʿʘ ʙʠʣʦ ʦʩʢʘ (ʝʜʥʦʜʠʤʝʥʟʠʦʥʘʣʥʘ), 

ʠʜʝʥʪʠʬʠʢʫʚʘʥʘ ʢʘʢʦ ʢʦʿʘ ʙʠʣʦ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ E0x,MPE, E0y,MPE, ʠʣʠ E0z,MPE 

ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ (1,25 + L/1 000) ɛm (ʢʘʜʝ L ʝ ʠʟʤʝʨʝʥʘʪʘ 

ʜʦʣʞʠʥʘ ʚʦ ʤʠʣʠʤʝʪʨʠ) ʚʦ ʢʦʿʘ ʙʠʣʦ ʪʦʯʢʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʝʨʘʪʠʚʥʠʦʪ ʦʧʩʝʛ 

ʥʘ ʤʘʰʠʥʘʪʘ (ʪ.ʝ. ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʜʦʣʞʠʥʘʪʘ ʥʘ ʦʩʢʘʪʘ), ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 

10360-2(2009); ʠʣʠ 

2. ʊʨʠ ʠʣʠ ʧʦʚʝ˃ʝ ʦʩʢʠ ʩʦ ʪʨʠʜʠʤʝʥʟʠʦʥʘʣʥʘ (ʚʦʣʫʤʝʪʨʠʩʢʘ) ʤʘʢʩʠʤʘʣʥʘ 

ʜʦʟʚʦʣʝʥʘ ʛʨʝʰʢʘ ʧʨʠ ʤʝʨʝˁʝ ʥʘ ʜʦʣʞʠʥʘʪʘ ʧʦ ʜʦʣʞʠʥʘʪʘ (E0,MPE) ʝʜʥʘʢʚʘ ʠʣʠ 

ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ (1,7 + L/800) ɛm (ʢʘʜʝ L ʝ ʠʟʤʝʨʝʥʘʪʘ ʜʦʣʞʠʥʘ ʚʦ 

ʤʠʣʠʤʝʪʨʠ) ʚʦ ʢʦʿʘ ʙʠʣʦ ʪʦʯʢʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʝʨʘʪʠʚʥʠʦʪ ʦʧʩʝʛ ʥʘ ʤʘʰʠʥʘʪʘ 

(ʪ.ʝ. ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʜʦʣʞʠʥʘʪʘ ʥʘ ʦʩʢʘʪʘ), ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 10360-2(2009). 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

E0,MPE ʦʜ ʥʘʿʧʨʝʮʠʟʥʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʥʘ CMM ʦʧʨʝʜʝʣʝʥʘ ʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ISO 10360-2(2009) (ʥʘ ʧʨʠʤʝʨ, ʥʘʿʜʦʙʨʦ ʦʜ ʩʣʝʜʥʦʚʦ: ʩʦʥʜʘ, ʠʛʣʘ, 



ʜʦʣʞʠʥʘ, ʧʘʨʘʤʝʪʨʠ ʥʘ ʜʚʠʞʝˁʝ, ʦʧʢʨʫʞʫʚʘˁʘ) ʠ ʩʦ Ăʩʠʪʝ ʨʘʩʧʦʣʦʞʣʠʚʠ 

ʥʘʜʦʤʝʩʪʦʮʠñ ʩʝ ʩʧʦʨʝʜʫʚʘʘʪ ʩʦ ʧʨʘʛʦʪ ʦʜ 1,7 + L/800 ɛm. 

b. ʉʠʩʪʝʤʠ ʟʘ ʠʩʪʦʚʨʝʤʝʥʦ ʣʠʥʝʘʨʥʦ-ʘʛʦʣʥʦ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʧʦʣʫʢʘʧʩʫʣʠ, ʢʦʠ ʛʠ 

ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. Ăʅʝʩʠʛʫʨʥʦʩʪ ʥʘ ʤʝʨʝˁʝʪʦñ ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʢʦʿʘ ʙʠʣʦ ʣʠʥʝʘʨʥʘ ʦʩʢʘ ʝʜʥʘʢʚʘ 

ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 3,5 ɛm ʥʘ 5 mm; ʠ  

2. Ăɸʛʦʣʥʦ ʦʪʩʪʘʧʫʚʘˁʝ ʦʜ ʧʦʟʠʮʠʿʘʪʘñ ʝʜʥʘʢʚʦ ʠʣʠ ʧʦʤʘʣʦ ʦʜ 0,02Á. 

c. ʄʝʨʥʠ ʩʠʩʪʝʤʠ ʟʘ óʣʠʥʝʘʨʥʦ ʦʪʩʪʘʧʫʚʘˁʝôʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 2B206.c.ôʣʠʥʝʘʨʥʦ ʦʪʩʪʘʧʫʚʘˁʝô ʝ ʧʨʦʤʝʥʘʪʘ ʚʦ ʨʘʩʪʦʿʘʥʠʝʪʦ ʧʦʤʝʺʫ 

ʤʝʨʥʘʪʘ ʩʦʥʜʘ ʠ ʧʨʝʜʤʝʪʦʪ ʰʪʦ ʩʝ ʤʝʨʠ. 

1. ʉʦʜʨʞʘʪ Ăʣʘʩʝʨñ; ʠ 

2. ɺʦ ʧʝʨʠʦʜ ʦʜ ʥʘʿʤʘʣʢʫ 12 ʯʘʩʘ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ Ñ 1 K ʦʜ ʩʪʘʥʜʘʨʜʥʘʪʘ 
ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʪʘʥʜʘʨʜʝʥ ʧʨʠʪʠʩʦʢ, ʦʜʨʞʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. Ăʈʝʟʦʣʫʮʠʿʘñ ʚʦ ʧʦʣʥ ʦʧʩʝʛ ʦʜ 0,1 Õm ʠʣʠ ʧʦʜʦʙʨʘ; ʠ 

b. ʉʦ Ăʥʝʩʠʛʫʨʥʦʩʪ ʚʦ ʤʝʨʝˁʝʪʦñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʜʦʙʨʘ (ʧʦʤʘʣʘ) ʦʜ (0,2 + L/2 000) 
Õm (L ʝ ʠʟʤʝʨʝʥʘʪʘ ʜʦʣʞʠʥʘ ʚʦ ʤʠʣʠʤʝʪʨʠ). 

ɿʘʙʝʣʝʰʢʘ: 2B206.c. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʠʥʪʝʨʬʝʨʦʤʝʪʘʨʩʢʠ ʤʝʨʥʠ ʩʠʩʪʝʤʠ, ʙʝʟ 

ʧʦʚʨʘʪʥʘ ʚʨʩʢʘ ʩʦ ʟʘʪʚʦʨʝʥ ʠʣʠ ʦʪʚʦʨʝʥ ʮʠʢʣʫʩ, ʢʦʠ ʩʦʜʨʞʘʪ 

Ăʣʘʩʝʨñ ʟʘ ʤʝʨʝˁʝ ʥʘ ʛʨʝʰʢʠ ʚʦ ʣʠʟʛʘˁʝʪʦ ʢʘʿ ʤʘʰʠʥʩʢʠ 

ʘʣʘʪʢʠ, ʤʘʰʠʥʠ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʜʠʤʝʥʟʠʠ ʠʣʠ ʩʣʠʯʥʘ ʦʧʨʝʤʘ. 

ɿʘʙʝʣʝʰʢʘ 1: ʄʘʰʠʥʩʢʠ ʘʣʘʪʢʠ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʢʘʢʦ ʤʘʰʠʥʠ ʟʘ ʤʝʨʝˁʝ ʩʝ 

ʢʦʥʪʨʦʣʠʨʘʘʪ ʜʦʢʦʣʢʫ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ ʠʣʠ ʛʠ ʥʘʜʤʠʥʫʚʘʘʪ 

ʢʨʠʪʝʨʠʫʤʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʟʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʤʘʰʠʥʩʢʘ ʘʣʘʪʢʘ ʠʣʠ ʟʘ 

ʬʫʥʢʮʠʠʪʝ ʥʘ ʤʘʰʠʥʘ ʟʘ ʤʝʨʝˁʝ. 

ɿʘʙʝʣʝʰʢʘ 2: ʄʘʰʠʥʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 2B206 ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʜʦʢʦʣʢʫ ʛʦ ʥʘʜʤʠʥʫʚʘ 

ʢʦʥʪʨʦʣʥʠʦʪ ʧʨʘʛ ʢʘʜʝ ʙʠʣʦ ʚʦ ʮʝʣʠʦʪ ʨʘʙʦʪʝʥ ʦʧʩʝʛ.  

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ:  

ʉʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʤʝʨʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʚʦ 2B206 ʩʝ ʧʣʫʩ/ʤʠʥʫʩ ʚʨʝʜʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʥʝ 

ʛʦ ʦʧʬʘ˃ʘʘʪ ʮʝʣʠʦʪ ʧʦʿʘʩ. 

2B207 Ăʈʦʙʦʪʠñ, Ăʢʨʘʿʥʠ ʝʬʝʢʪʦʨʠñ ʠ ʢʦʥʪʨʦʣʥʠ ʝʜʠʥʠʮʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

2B007, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. Ăʈʦʙʦʪʠñ ʠʣʠ Ăʢʨʘʿʥʠ ʝʬʝʢʪʦʨʠñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʫʩʦʛʣʘʩʫʚʘˁʝ ʩʦ 

ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʪʘʥʜʘʨʜʠ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʢʦʠ ʩʝ ʧʨʠʤʝʥʣʠʚʠ ʟʘ ʨʘʢʫʚʘˁʝ ʩʦ 



ʙʨʠʟʘʥʪʥʠ ʝʢʩʧʣʦʟʠʚʠ (ʥʘ ʧʨʠʤʝʨ, ʟʘʜʦʚʦʣʫʚʘˁʝ ʥʘ ʥʦʤʠʥʘʣʥʘʪʘ ʿʘʯʠʥʘ ʥʘ 

ʝʣʝʢʪʨʠʯʥʠʦʪ ʢʦʜ ʟʘ ʙʨʠʟʘʥʪʥʠ ʝʢʩʧʣʦʟʠʚʠ); 

b. ʂʦʥʪʨʦʣʥʠ ʝʜʠʥʠʮʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʢʦʠ ʙʠʣʦ Ăʨʦʙʦʪʠñ ʠʣʠ Ăʢʨʘʿʥʠ 

ʝʬʝʢʪʦʨʠñ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B207.a. 

2B209 ʄʘʰʠʥʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ, ʤʘʰʠʥʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʮʝʥʪʨʠʬʫʛʘʣʥʦ 

ʠʩʪʠʩʥʫʚʘˁʝ ʢʦʠ ʤʦʞʘʪ ʜʘ ʚʨʰʘʪ ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʪʝʯʝˁʝ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ 

ʚʦ 2B009 ʠʣʠ 2B109 ʠ ʚʨʝʪʝʥʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʄʘʰʠʥʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʊʨʠ ʠʣʠ ʧʦʚʝ˃ʝ ʚʘʣʿʘʮʠ (ʘʢʪʠʚʥʠ ʠʣʠ ʚʦʜʝʯʢʠ); ʠ  

2. ʂʦʠ, ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʪʝʭʥʠʯʢʘʪʘ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ, ʤʦʞʝ ʜʘ ʩʝ 
ʦʧʨʝʤʘʪ ʩʦ ʝʜʠʥʠʮʠ ʟʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ ʠʣʠ ʩʦ ʢʦʤʧʿʫʪʝʨʩʢʘ ʢʦʥʪʨʦʣʘ; 

b. ɺʨʝʪʝʥʘ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʥʘ ʨʦʪʦʨʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʥʘ ʮʠʣʠʥʜʨʠʯʥʠ 

ʨʦʪʦʨʠ ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʧʦʤʝʺʫ 75 mm ʠ 400 mm. 

ɿʘʙʝʣʝʰʢʘ:  2B209.a. ʛʠ ʦʧʬʘ˃ʘ ʤʘʰʠʥʠʪʝ ʢʦʠ ʠʤʘʘʪ ʩʘʤʦ ʝʜʝʥ ʚʘʣʿʘʢ ʧʨʦʝʢʪʠʨʘʥ ʟʘ 

ʜʝʬʦʨʤʠʨʘˁʝ ʥʘ ʤʝʪʘʣ ʠ ʜʚʘ ʧʦʤʦʰʥʠ ʚʘʣʿʘʮʠ ʢʦʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʦʪʧʦʨʘ 

ʟʘ ʚʨʝʪʝʥʦʪʦ, ʥʦ ʥʝ ʫʯʝʩʪʚʫʚʘʘʪ ʜʠʨʝʢʪʥʦ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʜʝʬʦʨʤʠʨʘˁʝ. 

2B219 ʎʝʥʪʨʠʬʫʛʘʣʥʠ ʤʘʰʠʥʠ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʚʦ ʧʦʚʝ˃ʝ ʨʘʤʥʠʥʠ, ʬʠʢʩʥʠ ʠʣʠ ʧʨʝʥʦʩʣʠʚʠ, 

ʭʦʨʠʟʦʥʪʘʣʥʠ ʠʣʠ ʚʝʨʪʠʢʘʣʥʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʎʝʥʪʨʠʬʫʛʘʣʥʠ ʤʘʰʠʥʠ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ, ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʥʘ 

ʬʣʝʢʩʠʙʠʣʥʠ ʨʦʪʦʨʠ ʢʦʠ ʠʤʘʘʪ ʜʦʣʞʠʥʘ ʦʜ 600 mm ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ 

ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ɼʠʿʘʤʝʪʘʨ ʥʘ ʧʨʦʤʝʥʘ ʠʣʠ ʜʠʿʘʤʝʪʘʨ ʥʘ ʨʘʢʘʚʝʮ ʧʦʛʦʣʝʤ ʦʜ 75 mm; 

2. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʥʘ ʤʘʩʘ ʦʜ 0,9 ʜʦ 23 kg; ʠ 

3. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʥʘ ʙʨʟʠʥʘ ʥʘ ʚʨʪʝˁʝ ʧʦʛʦʣʝʤʘ ʦʜ 5 000 r.p.m.; 

b. ʎʝʥʪʨʠʬʫʛʘʣʥʠ ʤʘʰʠʥʠ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʰʫʧʣʠʚʠ 

ʮʠʣʠʥʜʨʠʯʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʨʦʪʦʨ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

1. ɼʠʿʘʤʝʪʘʨ ʥʘ ʨʘʢʘʚʝʮ ʧʦʛʦʣʝʤ ʦʜ 75 mm; 

2. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʥʘ ʤʘʩʘ ʦʜ 0,9 ʜʦ 23 kg; 

3. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʙʘʣʘʥʩʠʨʘˁʝ ʜʦ ʨʝʟʠʜʫʘʣʥʘ ʥʝʨʘʤʥʦʪʝʞʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ 
0,01 kg Ĭ mm/kg ʧʦ ʨʘʤʥʠʥʘ; ʠ 



4. ʈʝʤʝʥʩʢʠ ʧʦʛʦʥ. 

2B225 ɼʘʣʝʯʠʥʩʢʠ ʤʘʥʠʧʫʣʘʪʦʨʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʜʘʣʝʯʠʥʩʢʠ 

ʜʝʿʩʪʚʘ ʢʘʿ ʦʧʝʨʘʮʠʠ ʥʘ ʨʘʜʠʦʭʝʤʠʩʢʘ ʩʝʧʘʨʘʮʠʿʘ ʠʣʠ ʪʦʧʣʠ ʢʦʤʦʨʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʠ 

ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʧʝʥʝʪʨʘʮʠʿʘ ʥʠʟ ʼʠʜ ʥʘ ʪʦʧʣʘ ʢʦʤʦʨʘ ʜʦ 0,6 m ʠʣʠ ʧʦʚʝ˃ʝ (ʦʧʝʨʘʮʠʿʘ 

ʥʠʟ ʼʠʜ); ʠʣʠ 

b. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʝʤʦʩʪʫʚʘˁʝ ʥʘ ʚʨʚʦʪ ʥʘ ʼʠʜ ʥʘ ʪʦʧʣʘ ʢʦʤʦʨʘ ʩʦ ʜʝʙʝʣʠʥʘ ʦʜ 0,6 m 

ʠʣʠ ʧʦʚʝ˃ʝ (ʦʧʝʨʘʮʠʿʘ ʧʨʝʢʫ ʼʠʜ). 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɼʘʣʝʯʠʥʩʢʠʪʝ ʤʘʥʠʧʫʣʘʪʦʨʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʧʨʝʥʦʩ ʥʘ ʥʘʨʝʜʙʠ ʦʜ ʯʦʚʝʢ-ʦʧʝʨʘʪʦʨ ʜʦ 

ʦʜʜʘʣʝʯʝʥʘ ʦʧʝʨʘʪʠʚʥʘ ʨʘʢʘ ʠ ʢʨʘʝʥ ʫʨʝʜ. ʊʠʝ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʦʜ ʪʠʧʦʪ 

óʛʣʘʚʥʠ/ʩʧʦʨʝʜʥʠô ʠʣʠ ʩʦ ʥʠʚ ʤʦʞʝ ʜʘ ʩʝ ʨʘʢʫʚʘ ʩʦ ʢʦʤʘʥʜʥʘ ʧʘʣʢʘ ʠʣʠ ʪʘʩʪʘʪʫʨʘ.  

2B226 ʀʥʜʫʢʮʠʩʢʠ ʧʝʯʢʠ ʩʦ ʢʦʥʪʨʦʣʠʨʘʥʘ ʘʪʤʦʩʬʝʨʘ (ʚʘʢʫʫʤ ʠʣʠ ʠʥʝʨʪʝʥ ʛʘʩ) ʠ ʥʘʧʦʿʫʚʘˁʝ 

ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʥʠʚ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 3B. 

ʘ. ʇʝʯʢʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʠʩʦʢʘ ʦʜ 1 123 ʂ (850 C); 

2. ʀʥʜʫʢʮʠʩʢʠ ʢʘʣʝʤʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ 600 mm ʠʣʠ ʧʦʤʘʣ; ʠ 

3. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʚʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʦʜ 5 kW ʠʣʠ ʧʦʛʦʣʝʤʘ; 

b. ɽʣʝʢʪʨʠʯʥʠ ʥʘʧʦʿʫʚʘˁʘ, ʩʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʦʜ 5 kW ʠʣʠ 

ʧʦʛʦʣʝʤʘ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʝʯʢʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B226.a. 

ɿʘʙʝʣʝʰʢʘ: :  2B226.a. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʝʯʢʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ 

 ʧʦʣʫʩʧʨʦʚʦʜʣʠʚʠ ʧʣʦʯʠ. 

2B227 ʄʝʪʘʣʫʨʰʢʠ ʧʝʯʢʠ ʟʘ ʪʦʧʝˁʝ ʠ ʣʝʝˁʝ ʚʦ ʚʘʢʫʫʤ ʠʣʠ ʚʦ ʜʨʫʛʘ ʢʦʥʪʨʦʣʠʨʘʥʘ ʘʪʤʦʩʬʝʨʘ 

ʠ ʩʦʦʜʚʝʪʥʘ ʦʧʨʝʤʘ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʇʝʯʢʠ, ʚʦ ʦʙʣʠʢ ʥʘ ʣʘʢ, ʟʘ ʧʨʝʪʦʧʫʚʘˁʝ ʠ ʣʝʝˁʝ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ 

ʦʩʦʙʠʥʠ: 

1. ʇʦʪʨʦʰʥʠ ʝʣʝʢʪʨʦʜʠ ʩʦ ʢʘʧʘʮʠʪʝʪ ʧʦʤʝʺʫ 1 000 cm3 ʠ 20 000 cm3, ʠ 

2. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʩʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʪʦʧʝˁʝ ʥʘʜ 1 473 ʂ (1 200ÁC). 



b. ʇʝʯʢʠ ʟʘ ʪʦʧʝˁʝ ʩʦ ʝʣʝʢʪʨʦʥʩʢʠ ʤʣʘʟ ʠ ʧʝʯʢʠ ʩʦ ʘʪʦʤʠʟʘʮʠʿʘ ʥʘ ʧʣʘʟʤʘ ʠ ʪʦʧʝˁʝ, 

ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʄʦ˃ʥʦʩʪ ʦʜ 50 kW ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠ  

2. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʩʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʪʦʧʝˁʝ ʥʘʜ 1 473 ʂ (1 200ÁC); 

c. ʉʠʩʪʝʤʠ ʩʦ ʢʦʤʧʿʫʪʝʨʩʢʘ ʢʦʥʪʨʦʣʘ ʠ ʩʠʩʪʝʤʠ ʟʘ ʩʣʝʜʝˁʝ ʧʦʩʝʙʥʦ ʢʦʥʬʠʛʫʨʠʨʘʥʠ ʟʘ 

ʢʦʿʘ ʙʠʣʦ ʧʝʯʢʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 2B227.ʘ. ʠʣʠ b. 

2B228 ʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʩʢʣʦʧʫʚʘˁʝ ʥʘ ʨʦʪʦʨʠ, ʦʧʨʝʤʘ ʟʘ ʠʩʧʨʘʚʫʚʘˁʝ ʥʘ ʨʦʪʦʨʠ, 

ʚʨʝʪʝʥʘ ʠ ʤʘʪʨʠʮʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʤʝʚʦʚʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʆʧʨʝʤʘ ʟʘ ʩʢʣʦʧʫʚʘˁʝ ʨʦʪʦʨʠ ʟʘ ʤʦʥʪʠʨʘˁʝ ʜʝʣʦʚʠ ʥʘ ʮʝʚʢʠ ʦʜ ʨʦʪʦʨ ʟʘ ʛʘʩʥʘ 

ʮʝʥʪʨʠʬʫʛʘ, ʧʨʝʛʨʘʜʠ ʠ ʢʨʘʿʥʠ ʢʘʧʘʮʠ; 

 ɿʘʙʝʣʝʰʢʘ: 2B228.a. ʦʧʬʘ˃ʘ ʧʨʝʮʠʟʥʠ ʚʨʝʪʝʥʘ, ʢʣʝʤʠ ʠ ʤʘʰʠʥʠ ʟʘ ʚʨʝʣʦ 

ʥʘʚʣʝʢʫʚʘˁʝ.  

b. ʆʧʨʝʤʘ ʟʘ ʠʩʧʨʘʚʫʚʘˁʝ ʥʘ ʨʦʪʦʨʠ ʩʦ ʮʝʣ ʮʝʥʪʨʠʨʘˁʝ ʥʘ ʜʝʣʦʚʠʪʝ ʩʦ ʮʝʚʢʠ ʦʜ 

ʨʦʪʦʨʦʪ ʟʘ ʛʘʩʥʘ ʮʝʥʪʨʠʬʫʛʘ ʚʦ ʦʜʥʦʩ ʥʘ ʛʣʘʚʥʘ ʦʩʢʘ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 2B228.b. ʪʘʢʚʘʪʘ ʦʧʨʝʤʘ ʦʙʠʯʥʦ ʩʝ ʩʦʩʪʦʠ ʦʜ ʧʨʝʮʠʟʥʠ ʤʝʨʥʠ ʩʦʥʜʠ ʢʦʠ ʩʝ 

ʧʦʚʨʟʘʥʠ ʩʦ ʢʦʤʧʿʫʪʝʨ ʢʦʿ ʧʦʪʦʘ ʚʨʰʠ ʢʦʥʪʨʦʣʘ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ, ʥʘ ʧʨʠʤʝʨ, 

ʧʥʝʚʤʘʪʩʢʠ ʢʣʠʧʦʚʠ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʮʝʥʪʨʠʨʘˁʝ ʥʘ ʜʝʣʦʚʠʪʝ ʩʦ ʮʝʚʢʠ ʦʜ 

ʨʦʪʦʨʦʪ. 

c. ɺʨʝʪʝʥʘ ʠ ʤʘʪʨʠʮʠ ʟʘ ʦʙʣʠʢʫʚʘˁʝ ʤʝʚʦʚʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʜʥʦʩʧʠʨʘʣʥʠ ʤʝʚʦʚʠ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 2B228.c., ʤʝʚʦʚʠʪʝ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ:  

1. ɺʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʧʦʤʝʺʫ 75 mm ʠ 400 mm;  

2. ɼʦʣʞʠʥʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 12,7 mm;  

3. ɼʣʘʙʦʯʠʥʘ ʥʘ ʝʜʥʘ ʩʧʠʨʘʣʘ ʧʦʛʦʣʝʤʘ ʦʜ 2 mm; ʠ  

4. ʀʟʨʘʙʦʪʝʥʠ ʩʝ ʦʜ ʣʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ ʩʦ ʛʦʣʝʤʘ ʮʚʨʩʪʠʥʘ, ʤʘʨʝ˅ʠʥʛ-ʯʝʣʠʢ ʠʣʠ 

Ăʚʣʘʢʥʝʩʪʠ ʠʣʠ ʥʠʰʢʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠñ ʩʦ ʛʦʣʝʤʘ ʮʚʨʩʪʠʥʘ.  

2B230 ʉʠʪʝ ʚʠʜʦʚʠ Ăʧʨʝʪʚʦʨʘʯʠ ʥʘ ʧʨʠʪʠʩʦʢñ ʢʦʠ ʩʝ ʩʧʦʩʦʙʥʠ ʜʘ ʠʟʤʝʨʘʪ ʘʧʩʦʣʫʪʥʠ 

ʧʨʠʪʠʩʦʮʠ ʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 



a. ʉʝʥʟʦʨʩʢʠ ʝʣʝʤʝʥʪʠ ʟʘ ʧʨʠʪʠʩʦʢ ʠʟʨʘʙʦʪʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ ʘʣʫʤʠʥʠʫʤ, ʣʝʛʫʨʘ 

ʥʘ ʘʣʫʤʠʥʠʫʤ, ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ (ʘʣʫʤʠʥʘ ʠʣʠ ʩʘʬʠʨ), ʥʠʢʝʣ, ʣʝʛʫʨʘ ʥʘ ʥʠʢʝʣ ʢʦʿʘ 

ʩʦʜʨʞʠ ʧʦʚʝ˃ʝ ʦʜ 60% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ ʠʣʠ ʮʝʣʦʩʥʦ ʬʣʫʦʨʠʨʘʥʠ ʧʦʣʠʤʝʨʠ ʥʘ 

ʿʘʛʣʝʚʦʜʦʨʦʜ; 

b. ɿʘʧʪʠʚʢʠ, ʜʦʢʦʣʢʫ ʛʠ ʠʤʘ, ʟʘ ʟʘʪʚʦʨʘˁʝ ʥʘ ʩʝʥʟʦʨʩʢʠ ʝʣʝʤʝʥʪʠ ʟʘ ʧʨʠʪʠʩʦʢ, ʢʦʠ ʩʝ ʠ 

ʚʦ ʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ ʩʦ ʧʨʦʮʝʩʥʠʦʪ ʤʝʜʠʫʤ, ʠʟʨʘʙʦʪʝʥʠ ʠʣʠ ʟʘʰʪʠʪʝʥʠ ʩʦ 

ʘʣʫʤʠʥʠʫʤ, ʣʝʛʫʨʘ ʥʘ ʘʣʫʤʠʥʠʫʤ, ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ (ʘʣʫʤʠʥʘ ʠʣʠ ʩʘʬʠʨ), ʥʠʢʝʣ, 

ʣʝʛʫʨʘ ʥʘ ʥʠʢʝʣ ʢʦʿʘ ʩʦʜʨʞʠ ʧʦʚʝ˃ʝ ʦʜ 60% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ ʠʣʠ ʮʝʣʦʩʥʦ 

ʬʣʫʦʨʠʨʘʥʠ ʧʦʣʠʤʝʨʠ ʥʘ ʿʘʛʣʝʚʦʜʦʨʦʜ; ʠ 

c. ʇʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʇʦʣʥ ʦʧʩʝʛ ʥʘ ʩʢʘʣʘ ʧʦʤʘʣ ʦʜ 13 kPa ʠ óʧʨʝʮʠʟʥʦʩʪô ʧʦʜʦʙʨʘ ʦʜ Ñ 1 % ʦʜ 

ʧʦʣʥʠʦʪ ʦʧʩʝʛ ʥʘ ʩʢʘʣʘʪʘ; ʠʣʠ  

2. ʇʦʣʥ ʦʧʩʝʛ ʥʘ ʩʢʘʣʘ ʦʜ 13 kPa ʠʣʠ ʧʦʛʦʣʝʤ ʠ óʧʨʝʮʠʟʥʦʩʪô ʧʦʜʦʙʨʘ ʦʜ Ñ 130 Pa 

ʧʨʠ ʤʝʨʝˁʝ ʥʘ 13 kPa. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ:  

1. ɺʦ 2B230, óʧʨʝʪʚʦʨʘʯ ʥʘ ʧʨʠʪʠʩʦʢô ʝ ʫʨʝʜ ʢʦʿʰʪʦ ʿʘ ʧʨʝʪʚʦʨʘ ʠʟʤʝʨʝʥʘʪʘ 

ʚʨʝʜʥʦʩʪ ʥʘ ʧʨʠʪʠʩʦʢʦʪ ʚʦ ʩʠʛʥʘʣ. 

2. ɿʘ ʮʝʣʠʪʝ ʥʘ 2B230, óʧʨʝʮʠʟʥʦʩʪô ʦʧʬʘ˃ʘ ʥʝʣʠʥʝʘʨʥʦʩʪ, ʭʠʩʪʝʨʝʟʠʩ ʠ ʧʦʚʪʦʨʣʠʚʦʩʪ 

ʧʨʠ ʘʤʙʠʝʥʪʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ.  

2B231 ɺʘʢʫʫʤʩʢʠ ʧʫʤʧʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ɻʦʣʝʤʠʥʘ ʥʘ ʚʣʝʟʝʥ ʦʪʚʦʨ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 380 mm; 

b. ɹʨʟʠʥʘ ʥʘ ʧʫʤʧʘˁʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 15 m3/s; ʠ  

c. ʉʧʦʩʦʙʥʠ ʟʘ ʧʨʦʠʟʚʝʜʫʚʘˁʝ ʧʨʠʪʠʩʦʯʝʥ ʚʘʢʫʫʤ ʧʦʜʦʙʘʨ ʦʜ 13 mPa. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

1. ɹʨʟʠʥʘʪʘ ʥʘ ʧʫʤʧʘˁʝ ʩʝ ʦʜʨʝʜʫʚʘ ʥʘ ʪʦʯʢʘʪʘ ʥʘ ʤʝʨʝˁʝ ʩʦ ʘʟʦʪʝʥ ʛʘʩ ʠʣʠ ʚʦʟʜʫʭ.  

2. ʇʨʠʪʠʩʦʯʥʠʦʪ ʚʘʢʫʫʤ ʩʝ ʦʜʨʝʜʫʚʘ ʥʘ ʚʣʝʟʦʪ ʥʘ ʧʫʤʧʘʪʘ ʢʦʛʘ ʚʣʝʟʦʪ ʥʘ ʧʫʤʧʘʪʘ ʝ 
ʙʣʦʢʠʨʘʥ. 

2B232 ʉʠʩʪʝʤʠ ʥʘ ʪʦʧʦʚʠ ʩʦ ʛʦʣʝʤʘ ʙʨʟʠʥʘ (ʧʦʛʦʥʩʢʠ, ʛʘʩʥʠ, ʰʠʥʩʢʠ, ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠ ʠ 

ʝʣʝʢʪʨʦʪʝʨʤʘʣʥʠ ʠ ʜʨʫʛʠ ʥʘʧʨʝʜʥʠ ʩʠʩʪʝʤʠ) ʢʦʠ ʤʦʞʘʪ ʜʘ ʟʘʙʨʟʫʚʘʘʪ ʧʨʦʝʢʪʠʣʠ ʜʦ 1,5 

km/s ʠʣʠ ʧʦʚʝ˃ʝ. 

ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 



2B233 ʉʧʠʨʘʣʥʠ ʢʦʤʧʨʝʩʦʨʠ ʩʦ ʤʝʚ ʠ ʩʧʠʨʘʣʥʠ ʚʘʢʫʫʤʩʢʠ ʧʫʤʧʠ ʩʦ ʤʝʚ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

 ʅʘʧʦʤʝʥʘ:  ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 2B350.i. 

a. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ ʙʨʟʠʥʘ ʥʘ ʚʣʝʟʝʥ ʚʦʣʫʤʝʥʩʢʠ ʧʨʦʪʦʢ ʦʜ 50 m
3
/h ʠʣʠ 

ʧʦʛʦʣʝʤʘ; 

b. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ ʩʦʦʜʥʦʩ ʥʘ ʧʨʠʪʠʩʦʮʠ ʦʜ 2:1 ʠʣʠ ʧʦʛʦʣʝʤ; ʠ 

c. ʉʠʪʝ ʥʠʚʥʠ ʧʦʚʨʰʠʥʠ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʦʧʠʨ ʩʦ ʧʨʦʮʝʩʥʠʦʪ ʛʘʩ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʢʦʠ 

ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ: 

1. ɸʣʫʤʠʥʠʫʤ ʠʣʠ ʣʝʛʫʨʘ ʥʘ ʘʣʫʤʠʥʠʫʤ; 

2. ɸʣʫʤʠʥʠʫʤ ʦʢʩʠʜ; 

3. ʅʝôʨʺʦʩʫʚʘʯʢʠ ʯʝʣʠʢ; 

4. ʅʠʢʝʣ ʠʣʠ ʣʝʛʫʨʘ ʥʘ ʥʠʢʝʣ; 

5. ʌʦʩʬʦʨʥʘ ʙʨʦʥʟʘ; ʠʣʠ 

6. ʌʣʫʦʨʦʧʦʣʠʤʝʨʠ. 

2B350 ʂʘʧʘʮʠʪʝʪʠ, ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʭʝʤʠʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʈʝʘʢʮʠʩʢʠ ʩʘʜʦʚʠ ʠʣʠ ʨʝʘʢʪʦʨʠ, ʩʦ ʠʣʠ ʙʝʟ ʤʝʰʘʣʢʠ, ʩʦ ʚʢʫʧʝʥ ʚʥʘʪʨʝʰʝʥ 

(ʛʝʦʤʝʪʨʠʩʢʠ) ʚʦʣʫʤʝʥ ʧʦʛʦʣʝʤ ʦʜ 0,1 mį (100 ʣʠʪʨʠ) ʠʣʠ ʧʦʤʘʣ ʦʜ 20 mį (20 000 

ʣʠʪʨʠ), ʢʘʜʝ ʰʪʦ ʩʠʪʝ ʧʦʚʨʰʠʥʠ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩʦ ʭʝʤʠʢʘʣʠʿʘʪʘ 

ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ ʦʙʨʘʙʦʪʫʚʘʘʪ ʠʣʠ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʥʠʚ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʢʦʠ 

ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ: 

1. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ; 

2. ʌʣʫʦʨʦʧʦʣʠʤʝʨʠ (ʧʦʣʠʤʝʨʥʠ ʠ ʝʣʘʩʪʦʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 35 % 
ʬʣʫʦʨ ʧʦ ʪʝʞʠʥʘ); 

3. ʉʪʘʢʣʦ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʣʦʛʠ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʩʪʘʢʣʦ ʠʣʠ ʝʤʘʿʣʠʨʘʥʠ ʦʙʣʦʛʠ ʠʣʠ 
ʩʪʘʢʣʝʥʠ ʦʙʣʦʰʢʠ); 

4. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ; 

5. ʊʘʥʪʘʣ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʘʥʪʘʣ; 

6. ʊʠʪʘʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʠʪʘʥʠʫʤ; 

7. ʎʠʨʢʦʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʮʠʨʢʦʥʠʫʤ; ʠʣʠ 

8. ʅʠʦʙʠʫʤ (ʢʦʣʫʤʙʠʫʤ) ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʥʠʦʙʠʫʤ; 

b. ʄʝʰʘʣʢʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʨʝʘʢʮʠʩʢʠ ʩʘʜʦʚʠ ʠʣʠ ʨʝʘʢʪʦʨʠ ʦʧʨʝʜʝʣʝʥʠ 

ʚʦ 2B350.a., ʠ ʨʦʪʠʨʘʯʢʠ ʜʝʣʦʚʠ, ʣʦʧʘʪʢʠ ʠʣʠ ʦʩʢʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʪʘʢʚʠ ʤʝʰʘʣʢʠ, 

ʢʘʜʝ ʰʪʦ ʩʠʪʝ ʧʦʚʨʰʠʥʠ ʥʘ ʤʝʰʘʣʢʘʪʘ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩʦ 

ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ ʦʙʨʘʙʦʪʫʚʘʘʪ ʠʣʠ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʥʠʚ ʩʝ 

ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ: 



1. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ; 

2. ʌʣʫʦʨʦʧʦʣʠʤʝʨʠ (ʧʦʣʠʤʝʨʥʠ ʠ ʝʣʘʩʪʦʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 35 % 
ʬʣʫʦʨ ʧʦ ʪʝʞʠʥʘ); 

3. ʉʪʘʢʣʦ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʣʦʛʠ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʩʪʘʢʣʦ ʠʣʠ ʝʤʘʿʣʠʨʘʥʠ ʦʙʣʦʛʠ ʠʣʠ 
ʩʪʘʢʣʝʥʠ ʦʙʣʦʰʢʠ); 

4. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ; 

5. ʊʘʥʪʘʣ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʘʥʪʘʣ; 

6. ʊʠʪʘʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʠʪʘʥʠʫʤ; 

7. ʎʠʨʢʦʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʮʠʨʢʦʥʠʫʤ; ʠʣʠ 

8. ʅʠʦʙʠʫʤ (ʢʦʣʫʤʙʠʫʤ) ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʥʠʦʙʠʫʤ; 

c. ʎʠʩʪʝʨʥʠ ʟʘ ʩʢʣʘʜʠʨʘˁʝ, ʢʦʥʪʝʿʥʝʨʠ ʠʣʠ ʨʝʟʝʨʚʦʘʨʠ ʩʦ ʚʢʫʧʝʥ ʚʥʘʪʨʝʰʝʥ 

(ʛʝʦʤʝʪʨʠʩʢʠ) ʚʦʣʫʤʝʥ ʧʦʛʦʣʝʤ ʦʜ 0,1 mį (100 ʣʠʪʨʠ), ʢʘʜʝ ʰʪʦ ʩʠʪʝ ʧʦʚʨʰʠʥʠ ʢʦʠ 

ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩʦ ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ ʦʙʨʘʙʦʪʫʚʘʘʪ 

ʠʣʠ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʥʠʚ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ: 

1. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ; 

2. ʌʣʫʦʨʦʧʦʣʠʤʝʨʠ (ʧʦʣʠʤʝʨʥʠ ʠ ʝʣʘʩʪʦʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 35 % 
ʬʣʫʦʨ ʧʦ ʪʝʞʠʥʘ); 

3. ʉʪʘʢʣʦ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʣʦʛʠ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʩʪʘʢʣʦ ʠʣʠ ʝʤʘʿʣʠʨʘʥʠ ʦʙʣʦʛʠ ʠʣʠ 
ʩʪʘʢʣʝʥʠ ʦʙʣʦʰʢʠ); 

4. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ; 

5. ʊʘʥʪʘʣ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʘʥʪʘʣ; 

6. ʊʠʪʘʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʠʪʘʥʠʫʤ; 

7. ʎʠʨʢʦʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʮʠʨʢʦʥʠʫʤ; ʠʣʠ 

8. ʅʠʦʙʠʫʤ (ʢʦʣʫʤʙʠʫʤ) ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʥʠʦʙʠʫʤ; 

d. ʈʘʟʤʝʥʫʚʘʯʠ ʥʘ ʪʦʧʣʠʥʘ ʠʣʠ ʢʦʥʜʝʥʟʘʪʦʨʠ ʢʦʠ ʠʤʘʘʪ ʧʦʚʨʰʠʥʘ ʟʘ ʨʘʟʤʝʥʘ ʥʘ 

ʪʦʧʣʠʥʘ ʧʦʛʦʣʝʤʘ ʦʜ 0,15 mĮ, ʘ ʧʦʤʘʣʘ ʦʜ 20 mĮ; ʢʘʢʦ ʠ ʮʝʚʢʠ, ʧʣʦʯʠ, ʢʘʣʝʤʠ ʠʣʠ 

ʙʣʦʢʦʚʠ (ʿʘʜʨʘ) ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʪʘʢʚʠ ʨʘʟʤʝʥʫʚʘʯʠ ʥʘ ʪʦʧʣʠʥʘ ʠʣʠ ʢʦʥʜʝʥʟʘʪʦʨʠ, 

ʢʘʜʝ ʰʪʦ ʩʠʪʝ ʧʦʚʨʰʠʥʠ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩʦ ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ 

ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ ʦʙʨʘʙʦʪʫʚʘʘʪ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʤʘʪʝʨʠʿʘʣʠ: 

1. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ; 



2. ʌʣʫʦʨʦʧʦʣʠʤʝʨʠ (ʧʦʣʠʤʝʨʥʠ ʠ ʝʣʘʩʪʦʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 35 % 
ʬʣʫʦʨ ʧʦ ʪʝʞʠʥʘ); 

3. ʉʪʘʢʣʦ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʣʦʛʠ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʩʪʘʢʣʦ ʠʣʠ ʝʤʘʿʣʠʨʘʥʠ ʦʙʣʦʛʠ ʠʣʠ 

ʩʪʘʢʣʝʥʠ ʦʙʣʦʰʢʠ); 

4. ɻʨʘʬʠʪ ʠʣʠ óʿ ʘʛʣʝʨʦʜ ʛʨʘʬʠʪô; 

5. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ; 

6. ʊʘʥʪʘʣ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʘʥʪʘʣ; 

7. ʊʠʪʘʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʠʪʘʥʠʫʤ; 

8. ʎʠʨʢʦʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʮʠʨʢʦʥʠʫʤ; ʠʣʠ 

9. ʉʠʣʠʮʠʫʤ ʢʘʨʙʠʜ; 

10. ʊʠʪʘʥ ʢʘʨʙʠʜ; ʠʣʠ 

11. ʅʠʦʙʠʫʤ (ʢʦʣʫʤʙʠʫʤ) ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʥʠʦʙʠʫʤ; 

e. ɼʝʩʪʠʣʘʮʠʩʢʠ ʠʣʠ ʘʧʩʦʨʧʮʠʩʢʠ ʢʦʣʦʥʠ ʩʦ ʚʥʘʪʨʝʰʝʥ ʜʠʿʘʤʝʪʘʨ ʧʦʛʦʣʝʤ ʦʜ 0,1 m; 

ʢʘʢʦ ʠ ʨʘʟʚʦʜʥʠʮʠ ʟʘ ʪʝʯʥʦʩʪʠ, ʨʘʟʚʦʜʥʠʮʠ ʟʘ ʧʘʨʝʘ ʠʣʠ ʢʦʣʝʢʪʦʨʠ ʟʘ ʪʝʯʥʦʩʪʠ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʪʘʢʚʠ ʜʝʩʪʠʣʘʮʠʩʢʠ ʠʣʠ ʘʧʩʦʨʧʮʠʩʢʠ ʢʦʣʦʥʠ, ʢʘʜʝ ʰʪʦ ʩʠʪʝ 

ʧʦʚʨʰʠʥʠ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩʦ ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ 

ʦʙʨʘʙʦʪʫʚʘʘʪ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ: 

1. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ; 

2. ʌʣʫʦʨʦʧʦʣʠʤʝʨʠ (ʧʦʣʠʤʝʨʥʠ ʠ ʝʣʘʩʪʦʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 35 % 

ʬʣʫʦʨ ʧʦ ʪʝʞʠʥʘ); 

3. ʉʪʘʢʣʦ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʣʦʛʠ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʩʪʘʢʣʦ ʠʣʠ ʝʤʘʿʣʠʨʘʥʠ ʦʙʣʦʛʠ ʠʣʠ 
ʩʪʘʢʣʝʥʠ ʦʙʣʦʰʢʠ); 

4. ɻʨʘʬʠʪ ʠʣʠ óʿ ʘʛʣʝʨʦʜ ʛʨʘʬʠʪô; 

5. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ; 

6. ʊʘʥʪʘʣ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʘʥʪʘʣ; 

7. ʊʠʪʘʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʠʪʘʥʠʫʤ; 

8. ʎʠʨʢʦʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʮʠʨʢʦʥʠʫʤ; ʠʣʠ 

9. ʅʠʦʙʠʫʤ (ʢʦʣʫʤʙʠʫʤ) ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʥʠʦʙʠʫʤ; 

f. ʆʧʨʝʤʘ ʟʘ ʜʘʣʝʯʠʥʩʢʦ ʨʘʙʦʪʝˁʝ ʟʘ ʧʦʣʥʝˁʝ ʢʘʿ ʢʦʿʘ ʩʠʪʝ ʧʦʚʨʰʠʥʠ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ 

ʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ ʦʙʨʘʙʦʪʫʚʘʘʪ ʩʝ 

ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ: 



1. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ; ʠʣʠ 

2. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ; 

g. ɺʝʥʪʠʣʠ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɺʝʥʪʠʣʠ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʠ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a.  óʅʦʤʠʥʘʣʥʘ ʛʦʣʝʤʠʥʘô ʧʦʛʦʣʝʤʘ ʦʜ 10 mm (3/8ǌ); ʠ 

b.  ʉʠʪʝ ʧʦʚʨʰʠʥʠ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ ʩʦ ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ 

ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ ʧʨʦʠʟʚʝʜʫʚʘʘʪ, ʦʙʨʘʙʦʪʫʚʘʘʪ ʠʣʠ ʩʦʜʨʞʘʪ ʚʦ ʥʠʚ, ʩʝ 

ʠʟʨʘʙʦʪʝʥʠ ʦʜ óʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘô; 

2. ɺʝʥʪʠʣʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B350.g.1, ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʩ¯ ʦʜ 
ʩʣʝʜʥʦʚʦ: 

a. óʅʦʤʠʥʘʣʥʘ ʛʦʣʝʤʠʥʘô ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 25,4 mm (1ǌ) ʠ ʝʜʥʘʢʚʘ 

ʠʣʠ ʧʦʤʘʣʘ ʦʜ 101,6 mm (4ǌ); 

 b.  ʂʫ˃ʠʰʪʘ (ʪʝʣʘ ʥʘ ʚʝʥʪʠʣʠʪʝ) ʠʣʠ ʧʨʝʦʙʣʠʢʫʚʘʥʠ ʦʙʣʦʛʠ ʟʘ ʢʫ˃ʠʰʪʘ; 

c.  ɽʣʝʤʝʥʪ ʟʘ ʟʘʪʚʦʨʘˁʝ ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʩʝ ʟʘʤʝʥʫʚʘ; ʠ 

d.  ʉʠʪʝ ʧʦʚʨʰʠʥʠ ʥʘ ʢʫ˃ʠʰʪʝʪʦ (ʪʝʣʦʪʦ ʥʘ ʚʝʥʪʠʣʦʪ) ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ 

ʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ ʩʦ ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ 

ʧʨʦʠʟʚʝʜʫʚʘʘʪ, ʦʙʨʘʙʦʪʫʚʘʘʪ ʠʣʠ ʩʦʜʨʞʘʪ ʚʦ ʥʠʚ, ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ 

óʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘô; 

 3. ʉʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʚʝʥʪʠʣʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B350.g.1 ʠʣʠ 

2B350.g.2, ʚʦ ʢʦʠ ʩʠʪʝ ʧʦʚʨʰʠʥʠ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ ʩʦ 

ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ ʧʨʦʠʟʚʝʜʫʚʘʘʪ, ʦʙʨʘʙʦʪʫʚʘʘʪ ʠʣʠ 

ʩʦʜʨʞʘʪ ʚʦ ʥʠʚ, ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ óʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘô; 

  a. ʂʫ˃ʠʰʪʘ (ʪʝʣʘ ʥʘ ʚʝʥʪʠʣʠ); 

  b. ʇʨʝʦʙʣʠʢʫʚʘʥʠ ʦʙʣʦʛʠ ʟʘ ʢʫ˃ʠʰʪʘ; 

 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ:  

1.  ɺʦ ʩʤʠʩʣʘ ʥʘ 2B350.g., óʤʘʪʝʨʠʿʘʣʠ ʦʪʧʦʨʥʠ ʥʘ ʢʦʨʦʟʠʿʘô ʩʝ ʢʦʠ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ:  

a. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ;  

b. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ;  



c. ʌʣʫʦʨʦʧʦʣʠʤʝʨʠ (ʧʦʣʠʤʝʨʥʠ ʠ ʝʣʘʩʪʦʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 

35 % ʬʣʫʦʨ ʧʦ ʪʝʞʠʥʘ);  

d. ʉʪʘʢʣʦ ʠʣʠ ʦʙʣʦʞʝʥ ʩʦ ʩʪʘʢʣʦ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʣʦʛʠ ʧʨʝʪʚʦʨʝʥʠ ʚʦ 

ʩʪʘʢʣʦ ʠʣʠ ʝʤʘʿʣʠʨʘʥʠ ʦʙʣʦʛʠ);  

e. ʊʘʥʪʘʣ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʘʥʪʘʣ;  

f. ʊʠʪʘʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʠʪʘʥʠʫʤ;  

g. ʎʠʨʢʦʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʮʠʨʢʦʥʠʫʤ;  

h. ʅʠʦʙʠʫʤ (ʢʦʣʫʤʙʠʫʤ) ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʥʠʦʙʠʫʤ; ʠʣʠ  

i. ʂʝʨʘʤʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ:   

1. ʉʠʣʠʮʠʫʤ ʢʘʨʙʠʜ ʩʦ ʯʠʩʪʦʪʘ ʦʜ 80 % ʧʦ ʪʝʞʠʥʘ ʠʣʠ 

ʧʦʚʝ˃ʝ;   

2. ɸʣʫʤʠʥʠʫʤ ʦʢʩʠʜ (ʘʣʫʤʠʥʘ) ʩʦ ʯʠʩʪʦʪʘ ʦʜ 99,9 % ʧʦ 

ʪʝʞʠʥʘ ʠʣʠ ʧʦʚʝ˃ʝ;   

3. ʎʠʨʢʦʥʠʫʤ ʦʢʩʠʜ (ʮʠʨʢʦʥʠʿʘ).  

 2. óʅʦʤʠʥʘʣʥʘ ʛʦʣʝʤʠʥʘô ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʧʦʤʘʣʠʦʪ ʜʠʿʘʤʝʪʘʨ ʦʜ ʜʠʿʘʤʝʪʨʠʪʝ 

ʥʘ ʚʣʝʟʦʪ ʠ ʠʟʣʝʟʦʪ. 

h. ʉʠʩʪʝʤ ʥʘ ʮʝʚʢʠ ʩʦ ʧʦʚʝ˃ʝ ʼʠʜʦʚʠ ʢʦʠ ʠʤʘʘʪ ʧʨʠʢʣʫʯʦʢ ʟʘ ʦʪʢʨʠʚʘˁʝ ʥʘ 

ʠʩʪʝʢʫʚʘˁʝ, ʚʦ ʢʦʿ ʩʠʪʝ ʧʦʚʨʰʠʥʠ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʢʦʥʪʘʢʪ ʩʦ ʭʝʤʠʢʘʣʠʿʘʪʘ 

ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ ʦʙʨʘʙʦʪʫʚʘʘʪ ʠʣʠ ʩʝ ʩʦʜʨʞʘʪ ʚʦ ʥʝʛʦ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʢʦʿ 

ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ: 

1. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ; 

2. ʌʣʫʦʨʦʧʦʣʠʤʝʨʠ (ʧʦʣʠʤʝʨʥʠ ʠ ʝʣʘʩʪʦʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 35 % 
ʬʣʫʦʨ ʧʦ ʪʝʞʠʥʘ); 

3. ʉʪʘʢʣʦ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʣʦʛʠ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʩʪʘʢʣʦ ʠʣʠ ʝʤʘʿʣʠʨʘʥʠ ʦʙʣʦʛʠ ʠʣʠ 
ʩʪʘʢʣʝʥʠ ʦʙʣʦʰʢʠ); 

4. ɻʨʘʬʠʪ ʠʣʠ óʿ ʘʛʣʝʨʦʜ ʛʨʘʬʠʪô; 

5. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ; 

6. ʊʘʥʪʘʣ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʘʥʪʘʣ; 

7. ʊʠʪʘʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʠʪʘʥʠʫʤ; 

8. ʎʠʨʢʦʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʮʠʨʢʦʥʠʫʤ; ʠʣʠ 

9. ʅʠʦʙʠʫʤ (ʢʦʣʫʤʙʠʫʤ) ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʥʠʦʙʠʫʤ; 



i. ʇʫʤʧʠ ʩʦ ʧʦʚʝ˃ʝ ʟʘʧʪʠʚʢʠ ʠ ʙʝʟ ʟʘʧʪʠʚʢʠ, ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʥʘ ʪʝʯʝˁʝ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʝʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʢʘʢʦ ʧʦʛʦʣʝʤʘ ʦʜ 0,6 mį/h, ʠʣʠ ʚʘʢʫʫʤʩʢʠ 

ʧʫʤʧʠ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʥʘ ʪʝʯʝˁʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʢʘʢʦ ʧʦʛʦʣʝʤʘ ʦʜ 5 m3/h (ʧʨʠ ʩʪʘʥʜʘʨʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ (273 ʂ 

(0ÁC)) ʠ ʧʨʠʪʠʩʦʢ (101,3 kPa), ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B233; ʢʘʢʦ ʠ 

ʢʫ˃ʠʰʪʘ (ʪʝʣʘ ʥʘ ʧʫʤʧʠ), ʧʨʝʩʫʚʘʥʠ ʦʙʣʦʰʢʠ ʥʘ ʢʫ˃ʠʰʪʘ, ʨʦʪʠʨʘʯʢʠ ʜʝʣʦʚʠ ʥʘ 

ʧʫʤʧʠ, ʨʦʪʦʨʠ ʠʣʠ ʤʣʘʟʥʠʮʠ ʟʘ ʧʫʤʧʠ, ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʪʘʢʚʠ ʧʫʤʧʠ, ʢʘʜʝ ʰʪʦ ʩʠʪʝ 

ʧʦʚʨʰʠʥʠ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩʦ ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ 

ʦʙʨʘʙʦʪʫʚʘʘʪ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʢʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʤʘʪʝʨʠʿʘʣʠ: 

1. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ; 

2. ʂʝʨʘʤʠʢʘ; 

3. ʌʝʨʦʩʠʣʠʮʠʫʤ (ʣʝʛʫʨʠ ʥʘ ʞʝʣʝʟʦ ʩʦ ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʥʘ ʩʠʣʠʮʠʫʤ); 

4. ʌʣʫʦʨʦʧʦʣʠʤʝʨʠ (ʧʦʣʠʤʝʨʥʠ ʠ ʝʣʘʩʪʦʤʝʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʧʦʚʝ˃ʝ ʦʜ 35 % 

ʬʣʫʦʨ ʧʦ ʪʝʞʠʥʘ); 

5. ʉʪʘʢʣʦ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʣʦʛʠ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʩʪʘʢʣʦ ʠʣʠ ʝʤʘʿʣʠʨʘʥʠ ʦʙʣʦʛʠ ʠʣʠ 
ʩʪʘʢʣʝʥʠ ʦʙʣʦʰʢʠ); 

6. ɻʨʘʬʠʪ ʠʣʠ óʿ ʘʛʣʝʨʦʜ ʛʨʘʬʠʪô; 

7. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ; 

8. ʊʘʥʪʘʣ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʘʥʪʘʣ; 

9. ʊʠʪʘʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʪʠʪʘʥʠʫʤ; 

10. ʎʠʨʢʦʥʠʫʤ ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʮʠʨʢʦʥʠʫʤ; ʠʣʠ 

11. ʅʠʦʙʠʫʤ (ʢʦʣʫʤʙʠʫʤ) ʠʣʠ óʣʝʛʫʨʠô ʥʘ ʥʠʦʙʠʫʤ; 

 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ɺʦ 2B350.i., ʧʦʠʤʦʪ ʟʘʧʪʠʚʢʘ ʩʝ ʦʜʥʝʩʫʚʘ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʦʥʠʝ ʟʘʧʪʠʚʢʠ ʢʦʠ 

ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩʦ ʭʝʤʠʢʘʣʠʿʘʪʘ ʠʣʠ ʭʝʤʠʢʘʣʠʠʪʝ ʢʦʠ ʩʝ 

ʦʙʨʘʙʦʪʫʚʘʘʪ (ʠʣʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʪʦʘ) ʠ ʿʘ ʠʟʚʨʰʫʚʘʘʪ ʬʫʥʢʮʠʿʘʪʘ ʥʘ 

ʟʘʪʚʦʨʘˁʝ ʪʘʤʫ ʢʘʜʝ ʰʪʦ ʨʦʪʠʨʘʯʢʘʪʘ ʠʣʠ ʨʝʮʠʧʨʦʯʥʘʪʘ ʧʦʛʦʥʩʢʘ ʦʩʦʚʠʥʘ 

ʧʦʤʠʥʫʚʘ ʥʠʟ ʪʝʣʦʪʦ ʥʘ ʧʫʤʧʘʪʘ. 

j. ʋʨʝʜʠ ʟʘ ʛʦʨʝˁʝ, ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʫʥʠʰʪʫʚʘˁʝ ʭʝʤʠʢʘʣʠʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1C350, ʢʦʠ 

ʠʤʘʘʪ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʦʪʧʘʜʥʠ ʩʠʩʪʝʤʠ, ʧʦʩʝʙʥʘ ʦʧʨʝʤʘ ʟʘ ʨʘʢʫʚʘˁʝ ʠ 

ʧʨʦʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʢʦʤʦʨʘʪʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʧʦʛʦʣʝʤʘ ʦʜ 1 273 ʂ (1 000ÁC), 

ʢʘʜʝ ʰʪʦ ʩʠʪʝ ʧʦʚʨʰʠʥʠ ʚʦ ʦʪʧʘʜʥʠʦʪ ʩʠʩʪʝʤ ʢʦʠ ʜʦʘʺʘʘʪ ʚʦ ʜʠʨʝʢʪʝʥ ʜʦʧʠʨ ʩʦ 

ʦʪʧʘʜʥʠʪʝ ʧʨʦʜʫʢʪʠ ʩʝ ʠʟʨʘʙʦʪʝʥʠ ʠʣʠ ʦʙʣʦʞʝʥʠ ʩʦ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʤʘʪʝʨʠʿʘʣʠ: 



1. óʃʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 25% ʥʠʢʝʣ ʠ 20% ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ; 

2. ʂʝʨʘʤʠʢʘ; ʠʣʠ 

3. ʅʠʢʝʣ ʠʣʠ óʣʝʛʫʨʠô ʩʦ ʧʦʚʝ˃ʝ ʦʜ 40% ʥʠʢʝʣ ʧʦ ʪʝʞʠʥʘ; 

 ɿʘʙʝʣʝʰʢʘ: ɺʦ ʩʤʠʩʣʘ ʥʘ 2B350, ʤʘʪʝʨʠʿʘʣʠʪʝ ʰʪʦ ʩʝ ʫʧʦʪʨʝʙʝʥʠ ʟʘ ʜʠʭʪʫʥʟʠ, 

ʘʤʙʘʣʘʞʠ, ʟʘʧʪʠʚʢʠ, ʟʘʚʨʪʢʠ, ʧʨʩʪʝʥʠ ʟʘ ʟʘʧʪʠʚʢʠ ʠʣʠ ʜʨʫʛʠ ʤʘʪʝʨʠʿʘʣʠ 

ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʟʘʪʚʦʨʘˁʝ, ʥʝ ʛʦ ʫʪʚʨʜʫʚʘʘʪ ʩʪʘʪʫʩʦʪ ʥʘ ʢʦʥʪʨʦʣʘ, 

ʜʦʢʦʣʢʫ ʠʩʪʠʪʝ ʪʠʝ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʥʝ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʙʠʜʘʪ 

ʟʘʤʝʥʣʠʚʠ ʝʜʥʠ ʩʦ ʜʨʫʛʠ 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. Ăɱʘʛʣʝʨʦʜ ʛʨʘʬʠʪñ ʝ ʩʤʝʩʘ ʢʦʿʘ ʩʝ ʩʦʩʪʦʠ ʦʜ ʘʤʦʨʬʝʥ ʿʘʛʣʝʨʦʜ ʠ ʛʨʘʬʠʪ, ʢʘʜʝ 
ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʛʨʘʬʠʪ ʠʟʥʝʩʫʚʘ ʦʩʫʤ ʧʨʦʮʝʥʪʠ ʠʣʠ ʧʦʚʝ˃ʝ ʧʦ ʪʝʞʠʥʘ. 

2. ɿʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʚʦ ʛʦʨʝʥʘʚʝʜʝʥʠʪʝ ʚʥʝʩʦʚʠ, ʠʟʨʘʟʦʪ óʣʝʛʫʨʘô ʢʦʛʘ ʥʝ ʝ 

ʧʨʦʩʣʝʜʝʥ ʩʦ ʢʦʥʢʨʝʪʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʝʣʝʤʝʥʪ ʩʝ ʩʬʘ˃ʘ ʢʘʢʦ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʘ 

ʪʠʝ ʣʝʛʫʨʠ ʢʘʜʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠʦʪ ʤʝʪʘʣ ʝ ʧʨʠʩʫʪʝʥ ʚʦ ʧʦʛʦʣʝʤ ʧʨʦʮʝʥʪ ʧʦ 

ʪʝʞʠʥʘ ʦʜ ʢʦʿ ʙʠʣʦ ʜʨʫʛ ʝʣʝʤʝʥʪ. 

2B351 ʉʠʩʪʝʤʠ ʟʘ ʩʣʝʜʝˁʝ ʥʘ ʪʦʢʩʠʯʝʥ ʛʘʩ ʠ ʥʠʚʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʜʝʪʝʢʮʠʿʘ, ʨʘʟʣʠʯʥʠ ʦʜ 

ʦʥʠʝ ʢʦʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 1A004, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ; ʠ ʜʝʪʝʢʪʦʨʠ; ʩʝʥʟʦʨʥʠ ʫʨʝʜʠ; ʠ 

ʟʘʤʝʥʣʠʚʠ ʩʝʥʟʦʨʥʠ ʢʝʨʪʨʠ˅ʠ ʟʘ ʥʠʚ: 

a. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʦʩʪʦʿʘʥʦ ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʠ ʫʧʦʪʨʝʙʣʠʚʠ ʟʘ ʦʪʢʨʠʚʘˁʝ ʘʛʝʥʩʠ ʟʘ 

ʚʦʿʫʚʘˁʝ ʩʦ ʭʝʤʠʩʢʦ ʦʨʫʞʿʝ ʠʣʠ ʭʝʤʠʢʘʣʠʠ ʥʘʚʝʜʝʥʠ ʚʦ 1C350, ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʦʤʘʣʠ ʦʜ 0,3 mg/m
3
; ʠʣʠ  

b. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʦʪʢʨʠʚʘˁʝ ʘʢʪʠʚʥʦʩʪ ʢʦʿʘ ʿʘ ʠʥʭʠʙʠʨʘ ʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ. 

2B352 ʆʧʨʝʤʘ ʧʦʛʦʜʥʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʧʨʠ ʨʘʢʫʚʘˁʝ ʩʦ ʙʠʦʣʦʰʢʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

ʘ. ʂʦʤʧʣʝʪʥʘ ʙʠʦʣʦʰʢʘ ʦʧʨʝʤʘ ʟʘ ʨʝʘʢʪʦʨʠ ʧʨʠ P3, P4 ʥʠʚʦʘ ʥʘ ʟʘʜʨʞʫʚʘˁʝ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

P3 ʠʣʠ P4 (BL3, BL4, L3, L4) ʥʠʚʦʘʪʘ ʥʘ ʟʘʜʨʞʫʚʘˁʝ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʇʨʠʨʘʯʥʠʢʦʪ ʥʘ 

ʉʚʝʪʩʢʘʪʘ ʟʜʨʘʚʩʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʟʘ ʙʠʦʣʦʰʢʘ ʙʝʟʙʝʜʥʦʩʪ ʚʦ ʣʘʙʦʨʘʪʦʨʠʠ (3. 

ʠʟʜʘʥʠʝ, ɾʝʥʝʚʘ, 2004 ʛʦʜʠʥʘ).  

b.  ʉʘʜʦʚʠ ʟʘ ʬʝʨʤʝʥʪʘʮʠʿʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʉʘʜʦʚʠ ʟʘ ʬʝʨʤʝʥʪʘʮʠʿʘ ʧʦʛʦʜʥʠ ʟʘ ʢʫʣʪʠʚʠʨʘˁʝ ʥʘ ʧʘʪʦʛʝʥʠ 

Ăʤʠʢʨʦʦʨʛʘʥʠʟʤʠñ ʠʣʠ ʞʠʚʠ ʢʣʝʪʢʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʘʪʦʛʝʥʠ ʚʠʨʫʩʠ ʠʣʠ 

ʪʦʢʩʠʥʠ, ʙʝʟ ʨʘʟʚʠʚʘˁʝ ʥʘ ʘʝʨʦʩʦʣʠ, ʢʦʠ ʠʤʘʘʪ ʚʢʫʧʝʥ ʢʘʧʘʮʠʪʝʪ ʦʜ 20 ʣʠʪʨʠ 



ʠʣʠ ʧʦʚʝ˃ʝ; 

2. ʉʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʩʘʜʦʚʠʪʝ ʟʘ ʬʝʨʤʝʥʪʘʮʠʿʘ ʦʜ 2B352.b.1., ʢʘʢʦ 

ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʂʦʤʦʨʠ ʟʘ ʢʫʣʪʠʚʠʨʘˁʝ ʧʨʦʝʢʪʠʨʘʥʠ ʪʘʢʘ ʰʪʦ ʩʝ ʩʪʝʨʠʣʠʟʠʨʘʘʪ ʠʣʠ 

ʜʝʟʠʥʬʠʮʠʨʘʘʪ ʥʘ ʣʠʮʝ ʤʝʩʪʦ; 

b. ʋʨʝʜʠ ʟʘ ʜʨʞʝˁʝ ʥʘ ʢʦʤʦʨʘʪʘ ʟʘ ʢʫʣʪʠʚʠʨʘˁʝ; 

c. ɽʜʠʥʠʮʠ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʧʨʦʮʝʩʦʪ ʩʦ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʩʠʤʫʣʪʘʥʦ ʩʣʝʜʝˁʝ 

ʠ ʢʦʥʪʨʦʣʠʨʘˁʝ ʥʘ ʜʚʘ ʠʣʠ ʧʦʚʝ˃ʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʠʩʪʝʤʦʪ ʟʘ 

ʬʝʨʤʝʥʪʘʮʠʿʘ (ʥʘ ʧʨʠʤʝʨ, ʪʝʤʧʝʨʘʪʫʨʘ, pH, ʭʨʘʥʣʠʚʠ ʤʘʪʝʨʠʠ, 

ʤʝʰʘˁʝ, ʨʘʩʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ, ʧʨʦʪʦʢ ʥʘ ʚʦʟʜʫʭ, ʢʦʥʪʨʦʣʘ ʥʘ ʧʝʥʘ); 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 2B352.b., ʩʘʜʦʚʠʪʝ ʟʘ ʬʝʨʤʝʥʪʘʮʠʿʘ ʦʧʬʘ˃ʘʘʪ ʙʠʦʨʝʘʢʪʦʨʠ, 

ʙʠʦʨʝʘʢʪʦʨʠ ʟʘ ʝʜʥʘ ʫʧʦʪʨʝʙʘ (ʧʦʪʨʦʰʥʠ), ʭʝʤʦʩʪʘʪʠ ʠ ʩʠʩʪʝʤʠ ʩʦ ʧʦʩʪʦʿʘʥʦ 

ʪʝʯʝˁʝ. 

c. ʎʝʥʪʨʠʬʫʛʘʣʥʠ ʩʝʧʘʨʘʪʦʨʠ, ʧʦʛʦʜʥʠ ʟʘ ʢʦʥʪʠʥʫʠʨʘʥʘ ʩʝʧʘʨʘʮʠʿʘ ʙʝʟ ʨʘʟʚʠʚʘˁʝ ʥʘ 

ʘʝʨʦʩʦʣʠ, ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ɹʨʟʠʥʘ ʥʘ ʪʝʯʝˁʝ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 100 ʣʠʪʨʠ ʥʘ ʯʘʩ; 

2. ʉʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʦʜ ʧʦʣʠʨʘʥ ʥʝôʨʺʦʩʫʚʘʯʢʠ ʯʝʣʠʢ ʠʣʠ ʪʠʪʘʥʠʫʤ; 

3. ɽʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʟʘʧʪʠʚʥʠ ʩʧʦʝʚʠ ʚʦ ʦʙʣʘʩʪʘ ʢʦʿʘ ʩʦʜʨʞʠ ʧʘʨʝʘ; ʠ  

4. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʩʘʤʦʩʪʦʿʥʦ ʩʪʝʨʠʣʠʟʠʨʘˁʝ ʩʦ ʧʘʨʝʘ ʥʘ ʣʠʮʝ ʤʝʩʪʦ ʚʦ ʟʘʪʚʦʨʝʥ 
ʩʠʩʪʝʤ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʎʝʥʪʨʠʬʫʛʘʣʥʠʪʝ ʩʝʧʘʨʘʪʦʨʠ ʦʧʬʘ˃ʘʘʪ ʠ ʜʝʢʘʥʪʦʨʠ.  

d. ʇʦʧʨʝʯʥʘ (ʪʘʥʛʝʥʮʠʿʘʣʥʘ) ʦʧʨʝʤʘ ʟʘ ʬʠʣʪʨʘʮʠʿʘ ʧʨʠ ʪʝʯʝˁʝ, ʩʦ ʩʧʦʩʦʙʥʦʩʪ ʟʘ 

ʩʝʧʘʨʠʨʘˁʝ ʥʘ ʧʘʪʦʛʝʥʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʚʠʨʫʩʠ, ʪʦʢʩʠʥʠ ʠʣʠ ʢʣʝʪʦʯʥʠ ʢʫʣʪʫʨʠ, 

ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʇʦʧʨʝʯʥʘ (ʪʘʥʛʝʥʮʠʿʘʣʥʘ) ʦʧʨʝʤʘ ʟʘ ʬʠʣʪʨʘʮʠʿʘ ʧʨʠ ʪʝʯʝˁʝ, ʩʦ ʩʧʦʩʦʙʥʦʩʪ ʟʘ 

ʩʝʧʘʨʠʨʘˁʝ ʥʘ ʧʘʪʦʛʝʥʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ, ʚʠʨʫʩʠ, ʪʦʢʩʠʥʠ ʠʣʠ ʢʣʝʪʦʯʥʠ 

ʢʫʣʪʫʨʠ, ʢʦʠ ʩ¯ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ɺʢʫʧʥʘ ʦʙʣʘʩʪ ʥʘ ʬʠʣʪʨʘʮʠʿʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 1 m²; ʠ 

b. ʉʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʄʦʞʝ ʜʘ ʩʝ ʩʪʝʨʠʣʠʟʠʨʘ ʠʣʠ ʜʝʟʠʥʬʠʮʠʨʘ ʥʘ ʣʠʮʝ ʤʝʩʪʦ; ʠʣʠ 

2. ʂʦʨʠʩʪʠ ʧʦʚʝ˃ʝʢʨʘʪʥʠ ʠʣʠ ʝʜʥʦʢʨʘʪʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʬʠʣʪʨʘʮʠʿʘ; 



ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 2B352.d.1.b., ʩʪʝʨʠʣʠʟʠʨʘʥʘ ʦʟʥʘʯʫʚʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʩʠʪʝ ʞʠʚʠ 

ʤʠʢʨʦʙʠ ʦʜ ʦʧʨʝʤʘʪʘ ʩʦ ʢʦʨʠʩʪʝˁʝ ʠʣʠ ʬʠʟʠʯʢʠ (ʥʘ ʧʨʠʤʝʨ, ʧʘʨʝʘ) ʠʣʠ 

ʭʝʤʠʩʢʠ ʘʛʝʥʩʠ. ɼʝʟʠʥʬʠʮʠʨʘʥʘ ʦʟʥʘʯʫʚʘ ʫʥʠʰʪʫʚʘˁʝ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʘ 

ʤʠʢʨʦʙʠʦʣʦʰʢʘ ʠʥʬʝʢʪʠʚʥʦʩʪ ʚʦ ʦʧʨʝʤʘʪʘ ʩʦ ʢʦʨʠʩʪʝˁʝ ʭʝʤʠʩʢʠ ʘʛʝʥʩʠ ʩʦ 

ʛʝʨʤʠʮʠʜʥʦ ʜʝʿʩʪʚʦ. ɼʝʟʠʥʬʝʢʮʠʿʘʪʘ ʠ ʩʪʝʨʠʣʠʟʘʮʠʿʘʪʘ ʩʝ ʨʘʟʣʠʯʥʠ ʦʜ 

ʩʘʥʠʪʠʟʘʮʠʿʘʪʘ, ʧʨʠ ʰʪʦ ʩʘʥʠʪʠʟʘʮʠʿʘʪʘ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʧʦʩʪʘʧʢʠ ʥʘ 

ʯʠʩʪʝˁʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʤʠʢʨʦʙʠʦʣʦʰʢʘʪʘ ʩʦʜʨʞʠʥʘ ʚʦ 

ʦʧʨʝʤʘʪʘ ʙʝʟ ʟʘʜʦʣʞʠʪʝʣʥʦ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʚʢʫʧʥʘʪʘ ʤʠʢʨʦʙʠʦʣʦʰʢʘ 

ʠʥʬʝʢʪʠʚʥʦʩʪ ʠʣʠ ʦʪʧʦʨʥʦʩʪ. 

ɿʘʙʝʣʝʰʢʘ: 2B352.d ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʟʘ ʦʙʨʘʪʥʘ ʦʩʤʦʟʘ, ʩʦʛʣʘʩʥʦ 

ʩʧʝʮʠʬʠʢʘʮʠʠʪʝ ʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ. 

2. ʇʦʧʨʝʯʥʠ (ʪʘʥʛʝʥʮʠʿʘʣʥʠ) ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʬʠʣʪʨʘʮʠʿʘ ʧʨʠ ʪʝʯʝˁʝ (ʥʘ 

ʧʨʠʤʝʨ, ʤʦʜʫʣʠ, ʝʣʝʤʝʥʪʠ, ʢʘʩʝʪʠ, ʢʝʨʪʨʠ˅ʠ, ʝʜʠʥʠʮʠ ʠʣʠ ʧʣʦʯʠ) ʩʦ ʦʙʣʘʩʪ ʥʘ 

ʬʠʣʪʨʘʮʠʿʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 0,2 m
2
 ʟʘ ʩʝʢʦʿʘ ʢʦʤʧʦʥʝʥʪʘ ʠ ʧʨʦʝʢʪʠʨʘʥʠ 

ʟʘ ʫʧʦʪʨʝʙʘ ʢʘʿ ʧʦʧʨʝʯʥʘ (ʪʘʥʛʝʥʮʠʿʘʣʥʘ) ʦʧʨʝʤʘ ʟʘ ʬʠʣʪʨʘʮʠʿʘ ʧʨʠ ʪʝʯʝˁʝ 

ʥʘʚʝʜʝʥʘ ʚʦ 2B352.d.; 

e. ʆʧʨʝʤʘ ʟʘ ʣʘʜʥʘ ʩʪʝʨʠʣʠʟʘʮʠʿʘ ʩʦ ʩʫʚʦ ʟʘʤʨʟʥʫʚʘˁʝ ʢʦʿʘ ʤʦʞʝ ʜʘ ʩʝ ʩʪʝʨʠʣʠʟʠʨʘ ʩʦ 

ʚʦʜʝʥʘ ʧʘʨʝʘ, ʛʘʩ ʠʣʠ ʧʘʨʝʘ, ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨ ʦʜ 10 kg ʤʨʘʟ ʠʣʠ ʧʦʚʝ˃ʝ 

ʥʘ 24 ʯʘʩʘ ʠ ʧʦʤʘʣ ʦʜ 1 000 kg ʤʨʘʟ ʥʘ 24 ʯʘʩʘ; 

f. ɿʘʰʪʠʪʥʘ ʦʧʨʝʤʘ ʠ ʦʧʨʝʤʘ ʟʘ ʟʘʜʨʞʫʚʘˁʝ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ɿʘʰʪʠʪʥʠ ʦʜʝʣʘ ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʮʝʣʦʩʥʘ ʠʣʠ ʜʝʣʫʤʥʘ ʟʘʰʪʠʪʘ, ʠʣʠ ʥʘʤʝʪʢʠ ʩʦ 

ʦʛʨʘʥʠʯʝʥ ʜʦʪʦʢ ʥʘ ʚʦʟʜʫʭ ʦʜʥʘʜʚʦʨ, ʢʦʠ ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʧʦʜ ʧʦʟʠʪʠʚʝʥ 

ʧʨʠʪʠʩʦʢ; 

ɿʘʙʝʣʝʰʢʘ: 2B352.f.1. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʜʝʣʘ ʧʨʝʜʚʠʜʝʥʠ ʜʘ ʩʝ ʥʦʩʘʪ ʩʦ 

ʩʘʤʦʩʪʦʝʥ ʘʧʘʨʘʪ ʟʘ ʜʠʰʝˁʝ. 

2. ʂʦʤʦʨʠ ʟʘ ʙʠʦʣʦʰʢʦ ʟʘʪʚʦʨʘˁʝ, ʠʟʦʣʘʪʦʨʠ ʠʣʠ ʙʠʦʣʦʰʢʠ ʩʠʛʫʨʥʦʩʥʠ ʢʘʙʠʥʠ 

ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ, ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʙʦʪʝˁʝ: 

a.  ʎʝʣʦʩʥʦ ʟʘʪʚʦʨʝʥ ʨʘʙʦʪʝʥ ʧʨʦʩʪʦʨ ʢʘʜʝ ʦʧʝʨʘʪʦʨʦʪ ʝ ʦʜʚʦʝʥ ʦʜ ʨʘʙʦʪʘʪʘ ʩʦ 

ʬʠʟʠʯʢʘ ʧʨʝʛʨʘʜʘ; 

b.  ʄʦʞʝ ʜʘ ʨʘʙʦʪʠ ʧʨʠ ʥʝʛʘʪʠʚʝʥ ʧʨʠʪʠʩʦʢ;  

c.  ʉʨʝʜʩʪʚʘ ʟʘ ʙʝʟʙʝʜʥʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʘʣʘʪʠʪʝ ʚʦ ʨʘʙʦʪʥʠʦʪ ʧʨʦʩʪʦʨ; 

d.  ɼʦʚʦʜ ʥʘ ʚʦʟʜʫʭ ʠ ʦʜʚʦʜ ʥʘ ʚʦʟʜʫʭ ʦʜ ʨʘʙʦʪʥʠʦʪ ʧʨʦʩʪʦʨ ʬʠʣʪʨʠʨʘʥ ʩʦ 

HEPA ʬʠʣʪʝʨ; 



 

ɿʘʙʝʣʝʰʢʘ 1: 2B352.f.2. ʦʧʬʘ˃ʘ ʢʘʙʠʥʠ ʟʘ ʙʠʦʣʦʰʢʘ ʙʝʟʙʝʜʥʦʩʪ ʦʜ ʢʣʘʩʘ III, ʢʘʢʦ ʰʪʦ 
ʩʝ ʦʧʠʰʘʥʠ ʚʦ ʧʦʩʣʝʜʥʦʪʦ ʠʟʜʘʥʠʝ ʥʘ ʇʨʠʨʘʯʥʠʢʦʪ ʥʘ ʉʚʝʪʩʢʘʪʘ 
ʟʜʨʘʚʩʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʟʘ ʙʠʦʣʦʰʢʘ ʙʝʟʙʝʜʥʦʩʪ ʚʦ ʣʘʙʦʨʘʪʦʨʠʠ ʠʣʠ 
ʠʟʛʨʘʜʝʥʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʥʘʮʠʦʥʘʣʥʠʪʝ ʩʪʘʥʜʘʨʜʠ, ʧʨʦʧʠʩʠ ʠʣʠ 
ʫʧʘʪʩʪʚʘ.  

ɿʘʙʝʣʝʰʢʘ 2: 2B352.f.2 ʥʝ ʛʠ ʦʧʬʘ˃ʘ ʠʟʦʣʘʪʦʨʠʪʝ ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʟʜʨʘʚʩʪʚʝʥʘ ʥʝʛʘ ʠʣʠ ʧʨʝʚʦʟ ʥʘ ʟʘʨʘʟʝʥʠ ʧʘʮʠʝʥʪʠ.  

g. ʆʧʨʝʤʘ ʟʘ ʚʜʠʰʫʚʘˁʝ ʘʝʨʦʩʦʣʠ ʥʘʤʝʥʝʪʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʦʪʧʦʨʥʦʩʪʘ ʥʘ ʘʝʨʦʩʦʣʠʪʝ 

ʥʘ Ăʤʠʢʨʦʦʨʛʘʥʠʟʤʠñ, Ăʚʠʨʫʩʠñ ʠʣʠ Ăʪʦʢʩʠʥʠñ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʂʦʤʦʨʠ ʟʘ ʠʟʣʦʞʫʚʘˁʝ ʥʘ ʮʝʣʦʪʦ ʪʝʣʦ ʩʦ ʢʘʧʘʮʠʪʝʪ ʦʜ 1 m3 
 ʠʣʠ ʧʦʛʦʣʝʤ; 

2. ʂʦʤʦʨʠ ʩʦ ʥʘʩʦʯʝʥ ʧʨʦʪʦʢ ʥʘ ʘʝʨʦʩʦʣʠ ʚʦ ʢʦʠ ʩʝ ʠʟʣʦʞʫʚʘ ʩʘʤʦ ʥʦʩʦʪ ʠ ʢʦʠ ʠʤʘʘʪ 

ʢʘʧʘʮʠʪʝʪ ʟʘ ʠʟʣʦʞʫʚʘˁʝ ʥʘ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. 12 ʠʣʠ ʧʦʚʝ˃ʝ ʛʣʦʜʘʯʠ; ʠʣʠ 

b. 2 ʠʣʠ ʧʦʚʝ˃ʝ ʞʠʚʦʪʥʠ ʢʦʠ ʥʝ ʩʝ ʛʣʦʜʘʯʠ; 

3. ɿʘʪʚʦʨʝʥʠ ʮʝʚʢʠ ʢʦʠ ʠʤ ʛʠ ʦʥʝʚʦʟʤʦʞʫʚʘʘʪ ʜʚʠʞʝˁʘʪʘ ʥʘ ʞʠʚʦʪʥʠʪʝ, ʥʘʤʝʥʝʪʠ ʟʘ 
ʫʧʦʪʨʝʙʘ ʩʦ ʢʦʤʦʨʠ ʩʦ ʥʘʩʦʯʝʥ ʧʨʦʪʦʢ ʥʘ ʘʝʨʦʩʦʣʠ, ʚʦ ʢʦʠ ʩʝ ʠʟʣʦʞʫʚʘ ʩʘʤʦ ʥʦʩʦʪ 

ʥʘ ʞʠʚʦʪʥʦʪʦ; 

 h.  ʆʧʨʝʤʘ ʟʘ ʩʫʰʝˁʝ ʩʦ ʨʘʩʧʨʩʢʫʚʘˁʝ ʩʦ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʩʫʰʝˁʝ ʪʦʢʩʠʥʠ ʠʣʠ ʧʘʪʦʛʝʥʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʢʦʿʘ ʧʦʩʝʜʫʚʘ ʩ¯ ʦʜ ʩʣʝʜʥʦʚʦ: 

  1. ʂʘʧʘʮʠʪʝʪ ʟʘ ʠʩʧʘʨʫʚʘˁʝ ʥʘ ʚʦʜʘ ʦʜ  Ó 0,4 kg/h ʠ Ò 400 kg/h; 

  2. ʉʧʦʩʦʙʥʦʩʪ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ ʪʠʧʠʯʥʘ ʩʨʝʜʥʘ ʛʦʣʝʤʠʥʘ ʥʘ  ʯʝʩʪʠʯʢʠ ʥʘ 

ʧʨʦʠʟʚʦʜʦʪ ʦʜ Ò10 Õm ʩʦ ʧʦʩʪʦʿʥʘʪʘ ʠʥʩʪʘʣʘʮʠʿʘ ʠʣʠ  ʩʦ ʤʠʥʠʤʘʣʥʠ ʠʟʤʝʥʠ 

ʥʘ ʫʨʝʜʦʪ ʟʘ ʩʫʰʝˁʝ ʩʦ ʨʘʩʧʨʩʢʫʚʘˁʝ ʩʦ  ʤʣʘʟʥʠʮʠ ʟʘ ʘʪʦʤʠʟʘʮʠʿʘ ʢʦʠ ʤʦʞʝ ʜʘ 

ʿʘ ʜʘʜʘʪ ʧʦʪʨʝʙʥʘʪʘ  ʛʦʣʝʤʠʥʘ ʥʘ ʯʝʩʪʠʯʢʠʪʝ; ʠ 

  3. ʄʦʞʝ ʜʘ ʩʝ ʩʪʝʨʠʣʠʟʠʨʘ ʠʣʠ ʜʝʟʠʥʬʠʮʠʨʘ ʥʘ ʣʠʮʝ ʤʝʩʪʦ; 

2C ʄʘʪʝʨʠʿʘʣʠ  

ʅʝʤʘ. 

2D ʉʦʬʪʚʝʨ 

2D001 Ăʉʦʬʪʚʝʨñ, ʨʘʟʣʠʯʝʥ ʦʜ ʦʥʦʿ ʦʧʨʝʜʝʣʝʥ ʚʦ 2D002, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ 

ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 2A001 ʠʣʠ 2B001. 

b.  Ă ʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʘ 

ʚʦ 2A001.c, 2B001 ʠʣʠ 2B003 ʜʦ 2B009. 



 ɿʘʙʝʣʝʰʢʘ: 2D001 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʦʬʪʚʝʨñ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʥʘ ʜʝʣʦʚʠ ʢʦʿ ʛʝʥʝʨʠʨʘ 

ʢʦʜʦʚʠ ʟʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ ʟʘ ʤʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʘʟʣʠʯʥʠ 

ʜʝʣʦʚʠ. 

2D002 Ăʉʦʬʪʚʝʨñ ʟʘ ʝʣʝʢʪʨʦʥʩʢʠ ʫʨʝʜʠ, ʜʫʨʠ ʠ ʢʦʛʘ ʝ ʜʝʣ ʦʜ ʝʣʝʢʪʨʦʥʩʢʠ ʫʨʝʜ ʠʣʠ ʩʠʩʪʝʤ, ʢʦʿ 

ʠʤ ʦʚʦʟʤʦʞʫʚʘ ʥʘ ʪʘʢʚʠʪʝ ʫʨʝʜʠ ʠʣʠ ʩʠʩʪʝʤʠ ʜʘ ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʢʘʢʦ ʝʜʠʥʠʮʘ ʟʘ 

Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ, ʩʧʦʩʦʙʝʥ ʠʩʪʦʚʨʝʤʝʥʦ ʜʘ ʢʦʦʨʜʠʥʠʨʘ ʧʦʚʝ˃ʝ ʦʜ ʯʝʪʠʨʠ ʦʩʢʠ ʟʘ 

Ăʢʦʥʪʨʦʣʘ ʥʘ ʢʦʥʪʫʨʥʘ ʦʙʨʘʙʦʪʢʘñ 

ɿʘʙʝʣʝʰʢʘ 1: 2D002 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ 

ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʝ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ Kʘʪʝʛʦʨʠʿʘ 2. 

ɿʘʙʝʣʝʰʢʘ  2: 2D002 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʦʬʪʚʝʨñ ʟʘ ʧʨʝʜʤʝʪʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B002. 

ɺʠʜʝʪʝ 2D001 ʠ 2D003 ʟʘ Ăʩʦʬʪʚʝʨñ ʟʘ ʧʨʝʜʤʝʪʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 

2B002. 

ɿʘʙʝʣʝʰʢʘ 3: 2D002 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʦʬʪʚʝʨñ ʢʦʿ ʩʝ ʠʟʚʝʟʫʚʘ ʩʦ ʧʨʝʜʤʝʪʠ ʢʦʠ ʥʝ ʩʝ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʂʘʪʝʛʦʨʠʿʘ 2 ʠ ʢʦʠ ʩʝ ʤʠʥʠʤʘʣʥʦ ʧʦʪʨʝʙʥʠ ʟʘ 

ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʪʠʝ ʧʨʝʜʤʝʪʠ. 

2D003 ʉʦʬʪʚʝʨñ, ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 2B002, ʢʦʿ ʿʘ 

ʢʦʥʚʝʨʪʠʨʘ ʬʫʥʢʮʠʿʘʪʘ ʥʘ ʦʧʪʠʯʢʠʦʪ ʜʠʟʘʿʥ, ʤʝʨʢʠʪʝ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ ʠ ʬʫʥʢʮʠʠʪʝ 

ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣ ʚʦ ʢʦʤʘʥʜʠ ʥʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ 

ʧʦʩʘʢʫʚʘʥʠʦʪ ʦʙʣʠʢ ʥʘ ʨʘʙʦʪʥʦʪʦ ʧʘʨʯʝ. 

2D101 Ăʉʦʬʪʚʝʨñ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 

2B104, 2B105, 2B109, 2B116, 2B117 ʠʣʠ 2B119 ʜʦ 2B122.  

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 9D004. 

2D201 Ă ʉʦʬʪʚʝʨñ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 2B204, 

2B206, 2B207, 2B209, 2B219 ʠʣʠ 2B227. 

2D202 Ăʉʦʬʪʚʝʨñ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʨʘʟʚʦʿñ, Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ 

Ăʫʧʦʪʨʝʙʘʪʘñ ʥʘ ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 2B201. 

 ɿʘʙʝʣʝʰʢʘ: 2D202 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʦʬʪʚʝʨñ ʟʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʥʘ ʜʝʣʦʚʠ ʢʦʿ 

ʛʝʥʝʨʠʨʘ ʢʦʜʦʚʠ ʟʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ, ʥʦ ʥʝ ʜʦʟʚʦʣʫʚʘ ʜʠʨʝʢʪʥʦ 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʦʧʨʝʤʘʪʘ ʟʘ ʤʘʰʠʥʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʨʘʟʣʠʯʥʠ ʜʝʣʦʚʠ. 

2D351 Ăʉʦʬʪʚʝʨñ, ʨʘʟʣʠʯʝʥ ʦʜ ʦʥʦʿ ʦʧʨʝʜʝʣʝʥ ʚʦ 1D003, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʫʧʦʪʨʝʙʘ ʥʘ 

ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 2B351. 

2E ʊʝʭʥʦʣʦʛʠʿʘ 



2E001 Ă ʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ ʦʧʨʝʤʘ 

ʠʣʠ Ăʩʦʬʪʚʝʨñ ʦʧʨʝʜʝʣʝʥ ʚʦ 2A, 2B ʠʣʠ 2D. 

 ɿʘʙʝʣʝʰʢʘ: 2E001 ʦʧʬʘ˃ʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʠʥʪʝʛʨʠʨʘˁʝ ʥʘ ʩʠʩʪʝʤʠ ʥʘ ʩʦʥʜʠ ʚʦ 

ʢʦʦʨʜʠʥʘʪʥʠ ʤʝʨʥʠ ʤʘʰʠʥʠ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B006.a. 

2E002 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ 

ʦʧʨʝʤʘʪʘ ʦʧʨʝʜʝʣʝʥʘ ʚʦ 2A ʠʣʠ 2B. 

2E003 ʆʩʪʘʥʘʪʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʘ ʛʨʘʬʠʢʘ ʢʘʢʦ ʠʥʪʝʛʨʠʨʘʥ ʜʝʣ ʚʦ 

ʝʜʠʥʠʮʠ ʟʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ ʟʘ ʧʦʜʛʦʪʚʫʚʘˁʝ ʠʣʠ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ 

ʥʘ ʪʦʿ ʜʝʣ; 

 b. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʧʨʦʮʝʩʠ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʤʝʪʘʣʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. Ă ʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʘʣʘʪʢʠ, ʤʘʪʨʠʮʠ ʠʣʠ ʚʛʨʘʜʝʥʠ ʝʣʝʤʝʥʪʠ 

ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʧʨʦʮʝʩʠ: 

a. Ă ʉʫʧʝʨʧʣʘʩʪʠʯʥʦ ʦʙʣʠʢʫʚʘˁʝñ; 

b. Ăɼʠʬʫʟʥʦ ʚʨʟʫʚʘˁʝñ; ʠʣʠ 

c. Ăɼʠʨʝʢʪʥʦ ʭʠʜʨʘʫʣʠʯʥʦ ʧʨʝʩʫʚʘˁʝñ; 

2. ʊʝʭʥʠʯʢʠ ʧʦʜʘʪʦʮʠ ʢʦʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʧʨʦʮʝʩʥʠ ʤʝʪʦʜʠ ʠʣʠ ʧʘʨʘʤʝʪʨʠ, ʢʘʢʦ 

ʰʪʦ ʩʝ ʥʘʚʝʜʝʥʠ ʧʦʜʦʣʫ, ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ: 

ʘ. Ă ʉʫʧʝʨʧʣʘʩʪʠʯʥʦ ʦʙʣʠʢʫʚʘˁʝñ ʥʘ ʣʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ, ʣʝʛʫʨʠ ʥʘ ʪʠʪʘʥ 

ʠʣʠ Ăʩʫʧʝʨʣʝʛʫʨʠñ: 

1. ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʧʦʚʨʰʠʥʘʪʘ; 

2. ɹʨʟʠʥʘ ʥʘ ʜʝʬʦʨʤʠʨʘˁʝ; 

3. ʊʝʤʧʝʨʘʪʫʨʘ; 

4. ʇʨʠʪʠʩʦʢ; 

b. Ăɼʠʬʫʟʥʦ ʚʨʟʫʚʘˁʝñ ʥʘ Ăʩʫʧʝʨʣʝʛʫʨʠñ ʠʣʠ ʣʝʛʫʨʠ ʥʘ ʪʠʪʘʥ: 

1. ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʧʦʚʨʰʠʥʘʪʘ; 

2. ʊʝʤʧʝʨʘʪʫʨʘ; 

3. ʇʨʠʪʠʩʦʢ; 



c. Ăɼʠʨʝʢʪʥʦ ʭʠʜʨʘʫʣʠʯʥʦ ʧʨʝʩʫʚʘˁʝñ ʥʘ ʣʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ ʠʣʠ ʣʝʛʫʨʠ ʥʘ 

ʪʠʪʘʥ: 

1. ʇʨʠʪʠʩʦʢ; 

2. ɺʨʝʤʝ ʥʘ ʮʠʢʣʫʩʠ; 

d. Ăʊʦʧʣʦ ʠʟʦʩʪʘʪʩʢʦ ʟʛʫʩʥʫʚʘˁʝñ ʥʘ ʣʝʛʫʨʠ ʥʘ ʪʠʪʘʥ, ʣʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ 

ʠʣʠ Ăʩʫʧʝʨʣʝʛʫʨʠñ: 

1. ʊʝʤʧʝʨʘʪʫʨʘ; 

2. ʇʨʠʪʠʩʦʢ; 

3. ɺʨʝʤʝ ʥʘ ʮʠʢʣʫʩʠ; 

 c. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʤʘʰʠʥʠ ʟʘ ʭʠʜʨʘʫʣʠʯʥʦ 

 ʦʙʣʠʢʫʚʘˁʝ ʩʦ ʠʩʪʝʛʥʫʚʘˁʝ ʠ ʤʘʪʨʠʮʠ ʟʘ ʠʩʪʠʪʝ, ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʪʨʫʢʪʫʨʠ 

 ʥʘ ʪʨʫʧʦʪ ʥʘ ʣʝʪʘʣʦʪʦ; 

 d. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ ʛʝʥʝʨʘʪʦʨʠ ʟʘ ʜʘʚʘˁʝ ʠʥʩʪʨʫʢʮʠʠ ʟʘ ʤʘʰʠʥʩʢʠ  ʘʣʘʪʢʠ 

(ʥʘ ʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʠ ʟʘ ʪʠʝ ʜʝʣʦʚʠ) ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʨʦʝʢʪʠʨʘʥʠ ʧʦʜʘʪʦʮʠ  ʢʦʠ ʩʝ 

ʥʘʦʺʘʘʪ ʚʦ ʝʜʠʥʠʮʠʪʝ ʟʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ; 

 e. Ă ʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿʦʪñ ʥʘ Ăʩʦʬʪʚʝʨñ ʟʘ ʠʥʪʝʛʨʘʮʠʿʘ ʟʘ ʚʛʨʘʜʫʚʘˁʝ ʝʢʩʧʝʨʪʩʢʠ 

ʩʠʩʪʝʤʠ ʟʘ ʥʘʧʨʝʜʥʦ ʥʠʚʦ ʥʘ ʧʦʜʜʨʰʢʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʦʧʝʨʘʮʠʠ ʥʘ ʨʘʙʦʪʥʘʪʘ ʮʝʣʠʥʘ 

ʚʦ ʝʜʠʥʠʮʠʪʝ ʟʘ Ăʥʫʤʝʨʠʯʢʘ ʢʦʥʪʨʦʣʘñ;  

f. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʧʨʠʤʝʥʘ ʥʘ ʥʝʦʨʛʘʥʩʢʠ ʦʙʣʦʛʠ ʟʘ ʦʙʣʦʞʫʚʘˁʝ ʠʣʠ ʥʝʦʨʛʘʥʩʢʠ 

ʦʙʣʦʛʠ ʟʘ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʧʦʚʨʰʠʥʠ (ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʢʦʣʦʥʘ 3 ʚʦ ʪʘʙʝʣʘʪʘ ʧʦʜʦʣʫ) ʥʘ 

ʥʝʝʣʝʢʪʨʦʥʩʢʠ ʧʦʜʣʦʛʠ (ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʢʦʣʦʥʘ 2 ʚʦ ʪʘʙʝʣʘʪʘ ʧʦʜʦʣʫ), ʧʨʝʢʫ 

ʧʨʦʮʝʩʠʪʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʢʦʣʦʥʘ 1 ʚʦ ʪʘʙʝʣʘʪʘ ʧʦʜʦʣʫ ʠ ʜʝʬʠʥʠʨʘʥʠ ʚʦ ʪʝʭʥʠʯʢʘʪʘ 

ʥʘʧʦʤʝʥʘ. 

ɿʘʙʝʣʝʰʢʘ:ʊʘʙʝʣʘʪʘ ʠ ʪʝʭʥʠʯʢʘʪʘ ʥʘʧʦʤʝʥʘ ʩʝ ʧʦʿʘʚʫʚʘʘʪ ʧʦ ʚʥʝʩ 2E301. 

 ʅʘʧʦʤʝʥʘ:  ʆʚʘʘ ʪʘʙʝʣʘ ʪʨʝʙʘ ʜʘ ʩʝ ʯʠʪʘ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʪʝʭʥʦʣʦʛʠʿʘʪʘ ʥʘ 

ʢʦʥʢʨʝʪʝʥ ʧʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝ ʝʜʠʥʩʪʚʝʥʦ ʢʦʛʘ ʜʦʙʠʝʥʘʪʘ 

ʦʙʣʦʛʘ ʚʦ ʢʦʣʦʥʘ 3 ʩʝ ʥʘʦʺʘ ʚʦ ʩʪʘʚʦʪ ʥʘʩʧʨʦʪʠ ʩʦʦʜʚʝʪʥʘʪʘ 

ʧʦʜʣʦʛʘ ʚʦ ʢʦʣʦʥʘ 2. ʅʘ ʧʨʠʤʝʨ, ʪʝʭʥʠʯʢʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʧʨʦʮʝʩʦʪ 

ʥʘ ʦʙʣʦʞʫʚʘˁʝ ʩʦ ʭʝʤʠʩʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ (CVD) ʩʝ 

ʚʢʣʫʯʝʥʠ ʢʘʿ ʧʨʠʤʝʥʘʪʘ ʥʘ ʩʠʣʠʮʠʜʠ ʚʨʟ ʧʦʜʣʦʛʠ ʟʘ ʢʦʤʧʦʟʠʪʠ ʩʦ 

ʤʘʪʨʠʮʠ ʦʜ ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ, ʢʝʨʘʤʠʢʘ ʠʣʠ ʤʝʪʘʣ, ʥʦ ʥʝ ʩʝ 

ʚʢʣʫʯʝʥʠ ʢʘʿ ʧʨʠʤʝʥʘʪʘ ʥʘ ʩʠʣʠʮʠʜʠ ʚʨʟ ʧʦʜʣʦʛʠ ʦʜ óʮʝʤʝʥʪʠʨʘʥ 

ʚʦʣʬʨʘʤ ʢʘʨʙʠʜô (16) ʠ óʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜô (18). ɺʦ ʚʪʦʨʠʦʪ ʩʣʫʯʘʿ 

ʜʦʙʠʝʥʘʪʘ ʦʙʣʦʛʘ ʥʝ ʝ ʥʘʚʝʜʝʥʘ ʚʦ ʩʪʘʚʦʪ ʚʦ ʢʦʣʦʥʘ 3 ʢʦʿ ʝ ʥʘʩʧʨʦʪʠ 



ʩʪʘʚʦʪ ʚʦ ʢʦʣʦʥʘ 2 ʢʘʜʝ ʝ ʥʘʚʝʜʝʥʦ óʮʝʤʝʥʪʠʨʘʥ ʚʦʣʬʨʘʤ ʢʘʨʙʠʜô 

(16), óʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜô (18). 

2E101 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʫʧʦʪʨʝʙʘñ ʥʘ 

ʦʧʨʝʤʘ ʠʣʠ Ăʩʦʬʪʚʝʨñ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B004, 2B009, 2B104, 2B109, 2B116, 2B119 ʜʦ 

2B122 ʠʣʠ 2D101. 

2E201 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʫʧʦʪʨʝʙʘñ ʥʘ 

ʦʧʨʝʤʘ ʠʣʠ Ăʩʦʬʪʚʝʨñ ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2A225, 2A226, 2B001, 2B006, 2B007.b., 2B007.c., 

2B008, 2B009, 2B201, 2B204, 2B206, 2B207, 2B209, 2B225 ʜʦ 2B233, 2D201 ʠʣʠ 2D202. 

2E301 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʩʪʦʢʠ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 2B350 ʜʦ 2B352. 



ʊʘʙʝʣʘ  

ʊʝʭʥʠʢʠ ʥʘ ʪʘʣʦʞʝˁʝ 

 

1. ʇʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝ (1) (*) 2. ʇʦʜʣʦʛʘ  3. ɼʦʙʠʝʥʘ ʦʙʣʦʛʘ  

A. ʍʝʤʠʩʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ 

ʬʘʟʘ (CVD) 

Ăʉʫʧʝʨʣʝʛʫʨʠñ ɸʣʫʤʠʥʠʜʠ ʟʘ ʚʥʘʪʨʝʰʥʠ 

ʧʨʝʤʠʥʠ 

   

 ʂʝʨʘʤʠʢʘ (19) ʠ 

ʥʠʩʢʦʝʢʩʧʘʥʟʠʚʥʠ ʩʪʘʢʣʘ (14) 

ʉʠʣʠʮʠʜʠ  

ʂʘʨʙʠʜʠ  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɼʠʿʘʤʘʥʪ  

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ (17) 

    

   

 ʂʦʤʧʦʟʠʪʠ ʩʦ Ăʤʘʪʨʠʮʠñ ʦʜ 

ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ, ʢʝʨʘʤʠʢʘ 

ʠʣʠ ʤʝʪʘʣ 

ʉʠʣʠʮʠʜʠ  

ʂʘʨʙʠʜʠ  

ʆʛʥʦʦʪʧʦʨʥʠ ʤʝʪʘʣʠ  

ʅʠʚʥʠ ʩʤʝʩʠ (4)  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɸʣʫʤʠʥʠʜʠ  

ʃʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ (2)  

ɹʦʨ ʥʠʪʨʠʜ  

   

 ʎʝʤʝʥʪʠʨʘʥ ʚʦʣʬʨʘʤ ʢʘʨʙʠʜ 

(16),ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ (18) 

ʂʘʨʙʠʜʠ  

ɺʦʣʬʨʘʤ  

ʅʠʚʥʠ ʩʤʝʩʠ (4)  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ʄʦʣʠʙʜʝʥ ʠ ʣʝʛʫʨʠ ʥʘ 

ʤʦʣʠʙʜʝʥ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   



 ɹʝʨʠʣʠʫʤ ʠ ʣʝʛʫʨʠ ʥʘ 

ʙʝʨʠʣʠʫʤ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

ɼʠʿʘʤʘʥʪ  

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ (17) 

   

 ʄʘʪʝʨʠʿʘʣʠ ʟʘ ʩʝʥʟʦʨʩʢʠ 

ʩʪʘʢʣʘ (9) 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɼʠʿʘʤʘʥʪ  

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ (17)  

   

ʌʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ 

ʩʦ ʪʝʨʤʠʯʢʦ ʠʩʧʘʨʫʚʘˁʝ (TE-

PVD) 

 

B.1. ʌʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ 

ʬʘʟʘ (PVD): (EB-PVD) ʩʦ ʩʥʦʧ 

ʦʜ ʝʣʝʢʪʨʦʥʠ  

 

 

 

 

Ăʉʫʧʝʨʣʝʛʫʨʠñ 

 

 

 

ʃʝʛʠʨʘʥʠ ʩʠʣʠʮʠʜʠ  

ʃʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ (2)  

MCrAlX (5)  

ʀʟʤʝʥʝʪ ʮʠʨʢʦʥʠʫʤ (12)  

ʉʠʣʠʮʠʜʠ  

ɸʣʫʤʠʥʠʜʠ  

ʅʠʚʥʠ ʩʤʝʩʠ (4) 

   

 ʂʝʨʘʤʠʢʘ (19) ʠ 

ʥʠʩʢʦʝʢʩʧʘʥʟʠʚʥʠ ʩʪʘʢʣʘ (14) 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ʏʝʣʠʢ ʦʪʧʦʨʝʥ ʥʘ ʢʦʨʦʟʠʿʘ 

(7) 

MCrAlX (5)  

ʀʟʤʝʥʝʪ ʮʠʨʢʦʥʠʫʤ (12)  

ʅʠʚʥʠ ʩʤʝʩʠ (4) 

   

 ʂʦʤʧʦʟʠʪʠ ʩʦ Ăʤʘʪʨʠʮʠñ ʦʜ 

ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ, ʢʝʨʘʤʠʢʘ 

ʠʣʠ ʤʝʪʘʣ 

ʉʠʣʠʮʠʜʠ  

ʂʘʨʙʠʜʠ  

ʆʛʥʦʦʪʧʦʨʥʠ ʤʝʪʘʣʠ  

ʅʠʚʥʠ ʩʤʝʩʠ (4)  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɹʦʨ ʥʠʪʨʠʜ 

   

 ʎʝʤʝʥʪʠʨʘʥ ʚʦʣʬʨʘʤ ʢʘʨʙʠʜ ʂʘʨʙʠʜʠ  

ɺʦʣʬʨʘʤ  



(16),ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ (18) ʅʠʚʥʠ ʩʤʝʩʠ (4)  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ʄʦʣʠʙʜʝʥ ʠ ʣʝʛʫʨʠ ʥʘ 

ʤʦʣʠʙʜʝʥ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ɹʝʨʠʣʠʫʤ ʠ ʣʝʛʫʨʠ ʥʘ 

ʙʝʨʠʣʠʫʤ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɹʦʨʠʜʠ  

ɹʝʨʠʣʠʫʤ  

   

 ʄʘʪʝʨʠʿʘʣʠ ʟʘ ʩʝʥʟʦʨʩʢʠ 

ʩʪʘʢʣʘ (9) 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ʃʝʛʫʨʠ ʥʘ ʪʠʪʘʥʠʫʤ (13) ɹʦʨʠʜʠ  

ʅʠʪʨʠʜʠ 

   

B.2. ʌʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ 

ʬʘʟʘ (PVD) ʩʦ ʨʝʟʠʩʪʝʥʪʥʦ 

ʟʘʛʨʝʚʘˁʝ ʩʦ ʧʦʤʦʰ ʥʘ ʿʦʥʠ 

(ʿʦʥʩʢʘ ʤʝʪʘʣʠʟʘʮʠʿʘ) 

ʂʝʨʘʤʠʢʘ (19) ʠ 

ʥʠʩʢʦʝʢʩʧʘʥʟʠʚʥʠ ʩʪʘʢʣʘ (19) 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ (17) 

   

 ʂʦʤʧʦʟʠʪʠ ʩʦ Ăʤʘʪʨʠʮʠñ ʦʜ 

ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ, ʢʝʨʘʤʠʢʘ 

ʠʣʠ ʤʝʪʘʣ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ʎʝʤʝʥʪʠʨʘʥ ʚʦʣʬʨʘʤ ʢʘʨʙʠʜ 

(16), ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ʄʦʣʠʙʜʝʥ ʠ ʣʝʛʫʨʠ ʥʘ 

ʤʦʣʠʙʜʝʥ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ɹʝʨʠʣʠʫʤ ʠ ʣʝʛʫʨʠ ʥʘ ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 



ʙʝʨʠʣʠʫʤ 

   

 ʄʘʪʝʨʠʿʘʣʠ ʟʘ ʩʝʥʟʦʨʩʢʠ 

ʩʪʘʢʣʘ (9) 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ (17) 

   

B.3. ʌʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ 

ʬʘʟʘ (PVD): ʠʩʧʘʨʫʚʘˁʝ ʩʦ 

Ăʣʘʩʝʨñ 

ʂʝʨʘʤʠʢʘ (19) ʠ 

ʥʠʩʢʦʝʢʩʧʘʥʟʠʚʥʠ ʩʪʘʢʣʘ (14)  

ʉʠʣʠʮʠʜʠ  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ (17) 

   

 ʂʦʤʧʦʟʠʪʠ ʩʦ Ăʤʘʪʨʠʮʠñ ʦʜ 

ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ, ʢʝʨʘʤʠʢʘ 

ʠʣʠ ʤʝʪʘʣ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ʎʝʤʝʥʪʠʨʘʥ ʚʦʣʬʨʘʤ ʢʘʨʙʠʜ 

(16), ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ʄʦʣʠʙʜʝʥ ʠ ʣʝʛʫʨʠ ʥʘ 

ʤʦʣʠʙʜʝʥ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ɹʝʨʠʣʠʫʤ ʠ ʣʝʛʫʨʠ ʥʘ 

ʙʝʨʠʣʠʫʤ  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ʄʘʪʝʨʠʿʘʣʠ ʟʘ ʩʝʥʟʦʨʩʢʠ 

ʩʪʘʢʣʘ (9) 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ 

   

B.4. ʌʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ 

ʬʘʟʘ (PVD): ʧʨʘʟʥʝˁʝ ʢʘʪʦʜʠ 

ʧʨʝʢʫ ʝʣʝʢʪʨʠʯʝʥ ʣʘʢ  

Ăʉʫʧʝʨʣʝʛʫʨʠñ ʃʝʛʠʨʘʥʠ ʩʠʣʠʮʠʜʠ  

ʃʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ (2)  

MCrAlX (5) 

   



 ʇʦʣʠʤʝʨʠ (11) Ăʢʦʤʧʦʟʠʪʠñ 

ʩʦ ʦʨʛʘʥʩʢʘ Ăʤʘʪʨʠʮʘñ 

ɹʦʨʠʜʠ  

ʂʘʨʙʠʜʠ  

ʅʠʪʨʠʜʠ  

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ (17) 

   

   

   

C. ʇʘʢʫʚʘˁʝ ʩʦ ʮʝʤʝʥʪʠʨʘˁʝ 

(ʚʠʜʝʪʝ ʧʦʛʦʨʝ ʚʦ ɸ ʟʘ ʮʝʤʝʥʪʥʦ 

ʟʘʪʚʦʨʘˁʝ) (10) 

ʂʦʤʧʦʟʠʪʠ ʩʦ Ăʤʘʪʨʠʮʠñ ʦʜ 

ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ, ʢʝʨʘʤʠʢʘ 

ʠʣʠ ʤʝʪʘʣ 

ʉʠʣʠʮʠʜʠ  

ɸʣʫʤʠʥʠʜʠ  

ʃʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ (2) 

   

 ʃʝʛʫʨʠ ʥʘ ʪʠʪʘʥʠʫʤ (13) ʉʠʣʠʮʠʜʠ  

ɸʣʫʤʠʥʠʜʠ  

ʃʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ (2) 

   

 ʆʛʥʦʦʪʧʦʨʥʠ ʤʝʪʘʣʠ ʠ 

ʣʝʛʫʨʠ (8) 

ʉʠʣʠʮʠʜʠ  

ʆʢʩʠʜʠ 

   

D. ʈʘʩʧʨʩʢʫʚʘˁʝ ʩʦ ʧʣʘʟʤʘ Ăʉʫʧʝʨʣʝʛʫʨʠñ MCrAlX (5)  

ʀʟʤʝʥʝʪ ʮʠʨʢʦʥʠʫʤ (12)  

ʅʠʚʥʠ ʩʤʝʩʠ (4)  

ʅʠʢʝʣ ʛʨʘʬʠʪ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʙʨʫʩʠ  

ʄʘʪʝʨʠʿʘʣʠ ʰʪʦ ʩʦʜʨʞʘʪ Ni-

Cr-Al ʢʦʠ ʤʦʞʘʪ ʜʘ ʩʝ ʙʨʫʩʘʪ  

Al -Si ʧʦʣʠʝʩʪʝʨ ʰʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʙʨʫʩʠ  

ʃʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ (2) 

   

 ʃʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤ (6) MCrAlX (5)  

ʀʟʤʝʥʝʪ ʮʠʨʢʦʥʠʫʤ 

(12) 

ʉʠʣʠʮʠʜʠ  



ʅʠʚʥʠ ʩʤʝʩʠ (4) 

   

 ʆʛʥʦʦʪʧʦʨʥʠ ʤʝʪʘʣʠ ʠ 

ʣʝʛʫʨʠ (8)  

ɸʣʫʤʠʥʠʜʠ  

ʉʠʣʠʮʠʜʠ  

ʂʘʨʙʠʜʠ 

   

 ʏʝʣʠʢ ʦʪʧʦʨʝʥ ʥʘ ʢʦʨʦʟʠʿʘ 

(7) 

MCrAlX (5)  

ʀʟʤʝʥʝʪ ʮʠʨʢʦʥʠʫʤ (12)  

ʅʠʚʥʠ ʩʤʝʩʠ (4) 

   

 ʃʝʛʫʨʠ ʥʘ ʪʠʪʘʥʠʫʤ (13)  ʂʘʨʙʠʜʠ  

ɸʣʫʤʠʥʠʜʠ  

ʉʠʣʠʮʠʜʠ  

ʃʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ (2)  

ʅʠʢʝʣ ʛʨʘʬʠʪ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ 

ʙʨʫʩʠ  

ʄʘʪʝʨʠʿʘʣʠ ʰʪʦ ʩʦʜʨʞʘʪ Ni-

Cr-Al ʢʦʠ ʤʦʞʘʪ ʜʘ ʩʝ ʙʨʫʩʘʪ     

Al -Si ʧʦʣʠʝʩʪʝʨ ʰʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʙʨʫʩʠ 

   

E. ʊʘʣʦʞʝˁʝ ʢʘʰʝʩʪʠ ʤʘʩʠ  ʆʛʥʦʦʪʧʦʨʥʠ ʤʝʪʘʣʠ ʠ 

ʣʝʛʫʨʠ (8) 

ʌʫʟʠʨʘʥʠ ʩʠʣʠʮʠʜʠ  

ʌʫʟʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ 

ʨʘʟʣʠʯʥʠ ʦʜ ʝʣʝʤʝʥʪʠ 

ʦʪʧʦʨʥʠ ʥʘ ʟʘʛʨʝʚʘˁʝ  

   

 ʂʦʤʧʦʟʠʪʠ ʩʦ Ăʤʘʪʨʠʮʠñ ʦʜ 

ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ, ʢʝʨʘʤʠʢʘ 

ʠʣʠ ʤʝʪʘʣ 

ʉʠʣʠʮʠʜʠ  

ʂʘʨʙʠʜʠ  

ʅʠʚʥʠ ʩʤʝʩʠ (4) 

   

F. ʊʘʣʦʞʝˁʝ ʩʦ ʧʨʩʢʘˁʝ Ăʉʫʧʝʨʣʝʛʫʨʠñ ʃʝʛʠʨʘʥʠ ʩʠʣʠʮʠʜʠ  

ʃʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ (2)  

ɸʣʫʤʠʥʠʜʠ ʤʦʜʠʬʠʮʠʨʘʥʠ ʩʦ 

ʙʣʘʛʦʨʦʜʥʠ ʤʝʪʘʣʠ (3)  

MCrAlX (5)  

ʀʟʤʝʥʝʪ ʮʠʨʢʦʥʠʫʤ (12)  



ʇʣʘʪʠʥʘ  

ʅʠʚʥʠ ʩʤʝʩʠ (4) 

   

 ʂʝʨʘʤʠʢʘ ʠ 

ʥʠʩʢʦʝʢʩʧʘʥʟʠʚʥʠ ʩʪʘʢʣʘ (14) 

ʉʠʣʠʮʠʜʠ  

ʇʣʘʪʠʥʘ  

ʅʠʚʥʠ ʩʤʝʩʠ (4)  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ (17) 

   

 ʃʝʛʫʨʠ ʥʘ ʪʠʪʘʥʠʫʤ (13)  ɹʦʨʠʜʠ  

ʅʠʪʨʠʜʠ  

ʆʢʩʠʜʠ  

ʉʠʣʠʮʠʜʠ  

ɸʣʫʤʠʥʠʜʠ  

ʃʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ (2)  

ʂʘʨʙʠʜʠ 

   

 ʂʦʤʧʦʟʠʪʠ ʩʦ Ăʤʘʪʨʠʮʠñ ʦʜ 

ʿʘʛʣʝʨʦʜ-ʿʘʛʣʝʨʦʜ, ʢʝʨʘʤʠʢʘ 

ʠʣʠ ʤʝʪʘʣ 

ʉʠʣʠʮʠʜʠ 

ʆʛʥʦʦʪʧʦʨʥʠ ʤʝʪʘʣʠ  

ʅʠʚʥʠ ʩʤʝʩʠ (4)  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɹʦʨ ʥʠʪʨʠʜ 

   

 ʎʝʤʝʥʪʠʨʘʥ ʚʦʣʬʨʘʤ ʢʘʨʙʠʜ 

(16), ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ (18)  

ʂʘʨʙʠʜʠ  

ɺʦʣʬʨʘʤ  

ʅʠʚʥʠ ʩʤʝʩʠ (4)  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɹʦʨ ʥʠʪʨʠʜ 

   

 ʄʦʣʠʙʜʝʥ ʠ ʣʝʛʫʨʠ ʥʘ 

ʤʦʣʠʙʜʝʥ 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15) 

   

 ɹʝʨʠʣʠʫʤ ʠ ʣʝʛʫʨʠ ʥʘ 

ʙʝʨʠʣʠʫʤ 

ɹʦʨʠʜʠ  

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɹʝʨʠʣʠʫʤ 

   



 ʄʘʪʝʨʠʿʘʣʠ ʟʘ ʩʝʥʟʦʨʩʢʠ 

ʩʪʘʢʣʘ (9) 

ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ (15)  

ɼʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ (17) 

   

 ʆʛʥʦʦʪʧʦʨʥʠ ʤʝʪʘʣʠ ʠ 

ʣʝʛʫʨʠ (8) 

ɸʣʫʤʠʥʠʜʠ  

ʉʠʣʠʮʠʜʠ  

ʆʢʩʠʜʠ  

ʂʘʨʙʠʜʠ 

   

G. ɱʦʥʩʢʘ ʠʤʧʣʘʥʪʘʮʠʿʘ  ʏʝʣʠʮʠ ʰʪʦ ʧʦʜʥʝʩʫʚʘʘʪ 

ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ɼʦʜʘʪʦʢ ʥʘ ʭʨʦʤ, ʪʘʥʪʘʣ ʠʣʠ 

ʥʠʦʙʠʫʤ (ʢʦʣʫʤʙʠʫʤ) 

   

 ʃʝʛʫʨʠ ʥʘ ʪʠʪʘʥʠʫʤ (13) ɹʦʨʠʜʠ  

ʅʠʪʨʠʜʠ 

   

 ɹʝʨʠʣʠʫʤ ʠ ʣʝʛʫʨʠ ʥʘ 

ʙʝʨʠʣʠʫʤ 

ɹʦʨʠʜʠ 

   

 ʎʝʤʝʥʪʠʨʘʥ ʚʦʣʬʨʘʤ ʢʘʨʙʠʜ 

(16) 

ʂʘʨʙʠʜʠ  

ʅʠʪʨʠʜʠ 

(*) ɹʨʦʝʚʠʪʝ ʚʦ ʟʘʛʨʘʜʘ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ɿʘʙʝʣʝʰʢʠʪʝ ʰʪʦ ʩʣʝʜʘʪ ʧʦʜ ʦʚʘʘ ʊʘʙʝʣʘ. 

 

ʊɸɹɽʃɸ ï ʊɽʍʅʀʂʀ ʅɸ ʊɸʃʆɾɽɳɽ - ɿɸɹɽʃɽʐʂʀ 

1. ʇʦʠʤʦʪ óʧʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝô ʚʢʣʫʯʫʚʘ ʧʦʧʨʘʚʢʠ ʠ ʦʙʥʦʚʫʚʘˁʝ ʥʘ ʦʙʣʦʛʠ, ʢʘʢʦ ʠ ʧʨʚʠʯʥʠ 

ʦʙʣʦʛʠ. 

2. ʇʦʠʤʦʪ óʦʙʣʦʛʘ ʦʜ ʣʝʛʠʨʘʥ ʘʣʫʤʠʥʠʜô ʚʢʣʫʯʫʚʘ ʦʙʣʦʛʘ ʢʦʿʘ ʩʝ ʥʘʥʝʩʫʚʘ ʚʦ ʝʜʝʥ ʯʝʢʦʨ ʠʣʠ ʚʦ 

ʧʦʚʝ˃ʝ ʯʝʢʦʨʠ, ʚʦ ʢʦʿʘ ʝʣʝʤʝʥʪʠʪʝ ʩʝ ʪʘʣʦʞʘʪ ʧʨʝʜ ʠʣʠ ʚʦ ʪʝʢʦʪ ʥʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʦʙʣʦʛʘ ʦʜ 

ʘʣʫʤʠʥʠʜ, ʜʫʨʠ ʠ ʘʢʦ ʦʚʠʝ ʝʣʝʤʝʥʪʠ ʩʝ ʪʘʣʦʞʘʪ ʩʦ ʜʨʫʛ ʧʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝ. ʄʝʺʫʪʦʘ, 

ʧʦʠʤʦʪ ʥʝ ʚʢʣʫʯʫʚʘ ʧʦʚʝ˃ʝʢʨʘʪʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʧʨʦʮʝʩʠ ʥʘ ʮʝʤʝʥʪʘʮʠʿʘ ʩʦ ʩʤʝʩʘ ʦʜ ʧʨʘʚ ʚʦ 

ʝʜʝʥ ʯʝʢʦʨ ʟʘ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʣʝʛʠʨʘʥʠ ʘʣʫʤʠʥʠʜʠ. 

3. ʇʦʠʤʦʪ óʦʙʣʦʛʘ ʦʜ ʘʣʫʤʠʥʠʜ ʤʦʜʠʬʠʮʠʨʘʥ ʩʦ ʙʣʘʛʦʨʦʜʝʥ ʤʝʪʘʣô ʚʢʣʫʯʫʚʘ ʦʙʣʦʞʫʚʘˁʝ ʚʦ 

ʧʦʚʝ˃ʝ ʯʝʢʦʨʠ ʚʦ ʢʦʝ ʙʣʘʛʦʨʦʜʥʠʦʪ ʤʝʪʘʣ ʠʣʠ ʙʣʘʛʦʨʦʜʥʠʪʝ ʤʝʪʘʣʠ ʩʝ ʥʘʥʝʩʫʚʘʘʪ ʧʨʝʢʫ ʜʨʫʛ 

ʧʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝ ʧʨʝʜ ʜʘ ʩʝ ʥʘʥʝʩʝ ʦʙʣʦʛʘʪʘ ʦʜ ʘʣʫʤʠʥʠʜ. 

4. ʇʦʠʤʦʪ óʥʠʚʥʠ ʩʤʝʩʠô ʚʢʣʫʯʫʚʘ ʠʥʬʠʣʪʨʠʨʘʥ ʤʘʪʝʨʠʿʘʣ, ʩʦʨʪʠʨʘʥʠ ʩʦʩʪʘʚʠ, ʪʘʣʦʟʠ ʟʘ 

ʢʦʤʙʠʥʠʨʘˁʝ ʠ ʧʦʚʝ˃ʝʩʣʦʿʥʠ ʪʘʣʦʟʠ ʢʦʠ ʩʝ ʜʦʙʠʝʥʠ ʧʨʝʢʫ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʧʨʦʮʝʩʠ ʥʘ 



ʦʙʣʦʞʫʚʘˁʝ ʦʧʨʝʜʝʣʝʥʠ ʚʦ ʪʘʙʝʣʘʪʘ. 

5. óMcrAlXô ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʣʝʛʫʨʘ ʟʘ ʦʙʣʦʞʫʚʘˁʝ ʢʘʜʝ ʄ ʝ ʢʦʙʘʣʪ, ʞʝʣʝʟʦ, ʥʠʢʝʣ ʠʣʠ 

ʢʦʤʙʠʥʘʮʠʠ ʦʜ ʥʠʚ, ʘ ʍ ʝ ʭʘʬʥʠʫʤ, ʠʪʨʠʫʤ, ʩʠʣʠʮʠʫʤ, ʪʘʥʪʘʣ ʚʦ ʢʦʿʘ ʙʠʣʦ ʢʦʣʠʯʠʥʘ ʠʣʠ ʜʨʫʛʠ 

ʥʘʤʝʨʥʠ ʜʦʜʘʪʦʮʠ ʥʘʜ 0,01 ʪʝʞʠʥʩʢʠ ʧʨʦʮʝʥʪʠ ʚʦ ʨʘʟʣʠʯʥʠ ʩʦʦʜʥʦʩʠ ʠ ʢʦʤʙʠʥʘʮʠʠ, ʨʘʟʣʠʯʥʠ 

ʦʜ: 

a. ʆʙʣʦʛʠ ʦʜ CoCrAlY ʢʦʠ ʩʦʜʨʞʘʪ ʧʦʤʘʣʢʫ ʦʜ 22 % ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ, ʧʦʤʘʣʢʫ ʦʜ 7 % 

ʘʣʫʤʠʥʠʫʤ ʧʦ ʪʝʞʠʥʘ ʠ ʧʦʤʘʣʢʫ ʦʜ 2 % ʠʪʨʠʫʤ ʧʦ ʪʝʞʠʥʘ; 

b. ʆʙʣʦʛʠ ʦʜ CoCrAlY ʢʦʠ ʩʦʜʨʞʘʪ ʦʜ 22 ʜʦ 24 % ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ, ʦʜ 10 ʜʦ 12 % ʘʣʫʤʠʥʠʫʤ 

ʧʦ ʪʝʞʠʥʘ ʠ ʦʜ 0,5 ʜʦ 0,7 ʠʪʨʠʫʤ ʧʦ ʪʝʞʠʥʘ; ʠʣʠ 

c. ʆʙʣʦʛʠ ʦʜ NiCrAlY ʢʦʠ ʩʦʜʨʞʘʪ ʦʜ 21 ʜʦ 23 % ʭʨʦʤ ʧʦ ʪʝʞʠʥʘ, ʦʜ 10 ʜʦ 12 % ʘʣʫʤʠʥʠʫʤ 

ʧʦ ʪʝʞʠʥʘ ʠ ʦʜ 0,9 ʜʦ 1,1 % ʠʪʨʠʫʤ ʧʦ ʪʝʞʠʥʘ. 

6. ʇʦʠʤʦʪ óʣʝʛʫʨʠ ʥʘ ʘʣʫʤʠʥʠʫʤô ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʣʝʛʫʨʠ ʩʦ ʢʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 

190 ʄʈʘ ʠʣʠ ʧʦʚʝ˃ʝ, ʠʟʤʝʨʝʥʘ ʥʘ 293 ʂ (20ÁC). 

7. ʇʦʠʤʦʪ óʯʝʣʠʢ ʦʪʧʦʨʝʥ ʥʘ ʢʦʨʦʟʠʿʘô ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ AISI (ɸʤʝʨʠʢʘʥʩʢʠʦʪ ʠʥʩʪʠʪʫʪ ʟʘ ʞʝʣʝʟʦ ʠ 

ʯʝʣʠʢ) ʩʝʨʠʿʘ 300 ʠʣʠ ʝʢʚʠʚʘʣʝʥʪʥʠ ʯʝʣʠʮʠ ʧʦ ʥʘʮʠʦʥʘʣʥʠ ʩʪʘʥʜʘʨʜʠ. 

8. óʆʛʥʦʦʪʧʦʨʥʠ ʤʝʪʘʣʠ ʠ ʣʝʛʫʨʠô ʛʠ ʦʧʬʘ˃ʘ ʩʣʝʜʥʠʚʝ ʤʝʪʘʣʠ ʠ ʥʠʚʥʠ ʣʝʛʫʨʠ: ʥʠʦʙʠʫʤ 

(ʢʦʣʫʤʙʠʫʤ), ʤʦʣʠʙʜʝʥ, ʚʦʣʬʨʘʤ ʠ ʪʘʥʪʘʣ. 

9. óʄʘʪʝʨʠʿʘʣʠ ʟʘ ʩʝʥʟʦʨʩʢʠ ʩʪʘʢʣʘô, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ:  ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ, ʩʠʣʠʮʠʫʤ, ʛʝʨʤʘʥʠʫʤ, 

ʮʠʥʢ ʩʫʣʬʠʜ, ʮʠʥʢ ʩʝʣʝʥʠʪ, ʛʘʣʠʫʤ ʘʨʩʝʥʠʪ, ʜʠʿʘʤʘʥʪ, ʛʘʣʠʫʤ ʬʦʩʬʠʜ, ʩʘʬʠʨ ʠ ʩʣʝʜʥʠʚʝ 

ʭʘʣʦʛʝʥʠʜʠ ʥʘ ʤʝʪʘʣʠ: ʤʘʪʝʨʠʿʘʣʠ ʟʘ ʩʝʥʟʦʨʩʢʠ ʩʪʘʢʣʘ ʩʦ ʜʠʿʘʤʝʪʘʨ ʧʦʛʦʣʝʤ ʦʜ 40 mm ʟʘ 

ʮʠʨʢʦʥʠʫʤ ʬʣʫʦʨʠʜ ʠ ʭʘʬʥʠʫʤ ʬʣʫʦʨʠʜ: 

10. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʮʝʤʝʥʪʘʮʠʿʘ ʩʦ ʩʤʝʩʘ ʦʜ ʧʨʘʚʦʚʠ ʥʘ ʮʚʨʩʪʠ ʧʨʦʬʠʣʠ ʚʦ ʝʜʝʥ ʯʝʢʦʨ ʥʝ ʩʝ 
ʢʦʥʪʨʦʣʠʨʘ ʩʦ ʂʘʪʝʛʦʨʠʿʘ 2. 

11. ʇʦʣʠʤʝʨʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: ʧʦʣʠʤʠʜ, ʧʦʣʠʝʩʪʝʨ, ʧʦʣʠʩʫʣʬʠʜ, ʧʦʣʠʢʘʨʙʦʥʘʪʠ ʠ ʧʦʣʠʫʨʝʪʘʥʠ. 

12. óʀʟʤʝʥʝʪ ʮʠʨʢʦʥʠʫʤ ʜʠʦʢʩʠʜô ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʜʦʜʘʪʦʮʠ ʦʜ ʜʨʫʛʠ ʤʝʪʘʣʦʢʩʠʜʠ (ʥʘ ʧʨʠʤʝʨ, 

ʢʘʣʮʠʫʤ ʦʢʩʠʜ, ʤʘʛʥʝʟʠʫʤ ʦʢʩʠʜ, ʠʪʨʠʫʤ ʦʢʩʠʜ, ʭʘʬʥʠʫʤ ʦʢʩʠʜ, ʨʝʪʢʠ ʟʝʤʿʝʥʠ ʦʢʩʠʜʠ) ʥʘ 

ʮʠʨʢʦʥʠʫʤ ʦʢʩʠʜ ʩʦ ʮʝʣ ʩʪʘʙʠʣʠʟʘʮʠʿʘ ʥʘ ʦʜʨʝʜʝʥʠ ʢʨʠʩʪʘʣʦʛʨʘʬʩʢʠ ʬʘʟʠ ʠ ʬʘʟʥʠ ʩʦʩʪʘʚʠ. 

ʆʙʣʦʛʠʪʝ ʟʘ ʪʝʨʤʠʯʢʘ ʟʘʰʪʠʪʘ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʮʠʨʢʦʥʠʫʤ ʦʢʩʠʜ, ʠʟʤʝʥʝʪʠ ʩʦ ʢʘʣʮʠʫʤ ʦʢʩʠʜ 

ʠʣʠ ʤʘʛʥʝʟʠʫʤ ʦʢʩʠʜ ʩʦ ʧʦʤʦʰ ʥʘ ʤʝʰʘˁʝ ʠʣʠ ʬʫʟʠʿʘ ʥʝ ʩʝ ʢʦʥʪʨʦʣʠʨʘʘʪ. 

13. óʃʝʛʫʨʠ ʥʘ ʪʠʪʘʥʠʫʤô ʩʝ ʦʜʥʝʩʫʚʘ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʣʝʛʫʨʠ ʟʘ ʚʦʟʜʫʭʦʧʣʦʚʥʘ ʠ ʚʩʝʣʝʥʩʢʘ 

ʫʧʦʪʨʝʙʘ ʩʦ ʢʨʠʪʠʯʥʘ ʿʘʢʦʩʪ ʧʨʠ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 900 ʄʈʘ ʠʣʠ ʧʦʚʝ˃ʝ, ʠʟʤʝʨʝʥʘ ʥʘ 293 ʂ 

(20°C). 

14. óʅʠʩʢʦʝʢʩʧʘʥʟʠʚʥʠ ʩʪʘʢʣʘô ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʩʪʘʢʣʘ ʩʦ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʝʨʤʠʯʢʘ ʝʢʩʧʘʥʟʠʿʘ ʦʜ 1 Ĭ 
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 ʠʣʠ ʧʦʤʘʣʢʫ, ʠʟʤʝʨʝʥʦ ʥʘ 293 K (20 °C). 

15. ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠô ʩʝ ʦʙʣʦʛʠ ʩʦʩʪʘʚʝʥʠ ʦʜ ʧʦʚʝ˃ʝ ʩʣʦʝʚʠ ʦʜ ʠʟʦʣʘʮʠʩʢʠ ʤʘʪʝʨʠʿʘʣʠ ʢʘʜʝ 

ʦʩʦʙʠʥʠʪʝ ʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʿʘ ʥʘ ʜʘʜʝʥ ʜʠʟʘʿʥ ʩʦʩʪʘʚʝʥ ʦʜ ʤʘʪʝʨʠʿʘʣʠ ʩʦ ʨʘʟʣʠʯʥʠ ʠʥʜʝʢʩʠ ʥʘ 



ʦʛʥʦʦʪʧʦʨʥʦʩʪ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʨʝʬʣʝʢʪʠʨʘˁʝ, ʪʨʘʥʩʤʠʩʠʿʘ ʠʣʠ ʘʧʩʦʨʧʮʠʿʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦʿʘʩʠ 

ʥʘ ʙʨʘʥʦʚʠ ʜʦʣʞʠʥʠ. ɼʠʝʣʝʢʪʨʠʯʥʠ ʩʣʦʝʚʠ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʧʦʚʝ˃ʝ ʦʜ ʯʝʪʠʨʠ ʜʠʝʣʝʢʪʨʠʯʥʠ 

ʩʣʦʝʚʠ ʠʣʠ ʩʣʦʝʚʠ ʦʜ Ăʢʦʤʧʦʟʠʪʠñ ʦʜ ʜʠʝʣʝʢʪʨʠʢ/ʤʝʪʘʣ. 

16. óʎʝʤʝʥʪʠʨʘʥ ʚʦʣʬʨʘʤ ʢʘʨʙʠʜô ʥʝ ʦʧʬʘ˃ʘ ʤʘʪʝʨʠʿʘʣʠ ʟʘ ʘʣʘʪʠ ʟʘ ʩʝʯʝˁʝ ʠ ʦʙʣʠʢʫʚʘˁʝ ʰʪʦ ʩʝ 

ʩʦʩʪʦʿʘʪ ʦʜ ʚʦʣʬʨʘʤ ʢʘʨʙʠʜ/(ʢʦʙʘʣʪ, ʥʠʢʝʣ), ʪʠʪʘʥʠʫʤ ʢʘʨʙʠʜ/(ʢʦʙʘʣʪ, ʥʠʢʝʣ), ʭʨʦʤ 

ʢʘʨʙʠʜ/ʥʠʢʝʣ ʭʨʦʤ ʠ ʭʨʦʤ ʢʘʨʙʠʜ/ʥʠʢʝʣ. 

17. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʥʘʥʝʩʫʚʘˁʝ ʥʘ ʜʠʿʘʤʘʥʪʩʢʠ ʿʘʛʣʝʨʦʜ ʥʘ ʢʦʝ ʙʠʣʦ ʦʜ 
ʩʣʝʜʥʠʚʝ ʥʝ ʩʝ ʢʦʥʪʨʦʣʠʨʘ: 

ʤʘʛʥʝʪʥʠ ʜʠʩʢ-ʝʜʠʥʠʮʠ ʠ ʛʣʘʚʠ, ʦʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʦʪʨʦʰʝʥ ʤʘʪʝʨʠʿʘʣ, ʚʝʥʪʠʣʠ ʟʘ 

ʩʣʘʚʠʥʠ, ʘʢʫʩʪʠʯʥʠ ʜʠʿʘʬʨʘʛʤʠ ʟʘ ʟʚʫʯʥʠʮʠ, ʜʝʣʦʚʠ ʦʜ ʤʦʪʦʨ ʟʘ ʘʚʪʦʤʦʙʠʣʠ, ʘʣʘʪʠ ʟʘ ʩʝʯʝˁʝ, 

ʤʘʪʨʠʮʠ ʟʘ ʧʨʝʩʝʢʫʚʘˁʝ-ʧʨʝʩʫʚʘˁʝ, ʢʘʥʮʝʣʘʨʠʩʢʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʦʧʨʝʤʘ, ʤʠʢʨʦʬʦʥʠ ʠʣʠ 

ʤʝʜʠʮʠʥʩʢʠ ʧʦʤʘʛʘʣʘ ʠ ʢʘʣʘʧʠ ʟʘ ʣʝʝˁʝ ʠʣʠ ʦʙʣʠʢʫʚʘˁʝ ʧʣʘʩʪʠʢʘ, ʧʨʦʠʟʚʝʜʝʥʠ ʦʜ ʣʝʛʫʨʠ ʰʪʦ 

ʩʦʜʨʞʘʪ ʧʦʤʘʣʢʫ ʦʜ 5% ʙʝʨʠʣʠʫʤ. 

18. óʉʠʣʠʮʠʫʤ ʢʘʨʙʠʜô ʥʝ ʚʢʣʫʯʫʚʘ ʤʘʪʝʨʠʿʘʣʠ ʟʘ ʘʣʘʪʠ ʟʘ ʩʝʯʝˁʝ ʠ ʦʙʣʠʢʫʚʘˁʝ. 

19. ʂʝʨʘʤʠʯʢʠʪʝ ʧʦʜʣʦʛʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʫʧʦʪʨʝʙʝʥʠ ʦʚʜʝ, ʥʝ ʚʢʣʫʯʫʚʘʘʪ ʢʝʨʘʤʠʯʢʠ ʤʘʪʝʨʠʿʘʣʠ ʰʪʦ 

ʩʦʜʨʞʘʪ 5% ʠʣʠ ʧʦʚʝ˃ʝ ʧʦ ʪʝʞʠʥʘ ʥʘ ʛʣʠʥʘ ʠʣʠ ʮʝʤʝʥʪ ʚʦ ʩʚʦʿʦʪ ʩʦʩʪʘʚ, ʢʘʢʦ ʦʜʜʝʣʥʠ 

ʩʦʩʪʘʚʥʠ ʝʣʝʤʝʥʪʠ ʠʣʠ ʚʦ ʢʦʤʙʠʥʘʮʠʿʘ. 

ʊɸɹɽʃɸ ï ʊɽʍʅʀʂʀ ʅɸ ʊɸʃʆɾɽɳɽ ï ʊɽʍʅʀʏʂɸ ɿɸɹɽʃɽʐʂɸ 

ʇʨʦʮʝʩʠʪʝ ʥʘʚʝʜʝʥʠ ʚʦ ʢʦʣʦʥʘ 1 ʦʜ ʪʘʙʝʣʘʪʘ ʩʝ ʜʝʬʠʥʠʨʘʥʠ ʚʦ ʧʨʦʜʦʣʞʝʥʠʝ: 

ʘ. ʍʝʤʠʩʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ (CVD) ʝ ʧʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝ ʩʦ ʧʨʝʤʘʯʢʫʚʘˁʝ ʠʣʠ ʧʨʦʮʝʩ 

ʥʘ ʥʘʥʝʩʫʚʘˁʝ ʦʙʣʦʛʘ ʟʘ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʢʘʜʝ ʩʝ ʪʘʣʦʞʠ ʤʝʪʘʣ, ʣʝʛʫʨʘ, Ăʢʦʤʧʦʟʠʪñ, 

ʜʠʝʣʝʢʪʨʠʢ ʠʣʠ ʢʝʨʘʤʠʢʘ ʥʘ ʟʘʛʨʝʘʥʘ ʧʦʜʣʦʛʘ. ɻʘʩʥʠ ʨʝʘʛʝʥʩʠ ʩʝ ʨʘʟʣʦʞʫʚʘʘʪ ʠʣʠ 

ʢʦʤʙʠʥʠʨʘʘʪ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʜʘʜʝʥʘ ʧʦʜʣʦʛʘ ʰʪʦ ʨʝʟʫʣʪʠʨʘ ʩʦ ʪʘʣʦʞʝˁʝ ʥʘ ʩʘʢʘʥʠʦʪ ʝʣʝʤʝʥʪ, 

ʣʝʛʫʨʘ ʠʣʠ ʩʦʝʜʠʥʝʥʠʝ ʚʨʟ ʧʦʜʣʦʛʘʪʘ. ɽʥʝʨʛʠʿʘ ʟʘ ʦʚʦʿ ʧʨʦʮʝʩ ʥʘ ʨʘʟʣʦʞʫʚʘˁʝ ʠʣʠ ʭʝʤʠʩʢʘ 

ʨʝʘʢʮʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʩʦ ʟʘʛʨʝʚʘˁʝ ʥʘ ʧʦʜʣʦʛʘʪʘ, ʧʨʘʟʥʝˁʝ ʥʘ ʚʞʘʨʝʥʘ ʧʣʘʟʤʘ ʠʣʠ ʩʦ 

Ăʣʘʩʝʨʩʢʦñ ʟʨʘʯʝˁʝ. 

ʅʘʧʦʤʝʥʘ 1  CVD ʛʠ ʚʢʣʫʯʫʚʘ ʩʣʝʜʥʠʚʝ ʧʨʦʮʝʩʠ: ʪʘʣʦʞʝˁʝ ʩʦ ʥʘʩʦʯʝʥʦ ʩʪʨʫʝˁʝ ʥʘ ʛʘʩ 

ʥʘʜʚʦʨ ʦʜ ʧʘʢʫʚʘˁʝʪʦ, ʠʤʧʫʣʩʥʦ CVD, ʪʝʨʤʘʣʥʦ ʪʘʣʦʞʝˁʝ ʩʦ ʢʦʥʪʨʦʣʠʨʘʥʘ 

ʥʫʢʣʝʘʮʠʿʘ (CNTD), ʧʨʦʮʝʩʠ ʥʘ CVD ʟʘʩʠʣʝʥʠ ʠʣʠ ʧʦʤʦʛʥʘʪʠ ʩʦ ʧʣʘʟʤʘ. 

ʅʘʧʦʤʝʥʘ 2 ʇʘʢʫʚʘˁʝ e ʧʦʜʣʦʛʘ ʧʦʪʦʧʝʥʘ ʚʦ ʩʤʝʩʘ ʦʜ ʧʨʘʚ.. 

ʅʘʧʦʤʝʥʘ 3 ʈʝʘʛʝʥʩʠʪʝ ʚʦ ʛʘʩʦʚʠʪʘ ʩʦʩʪʦʿʙʘ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘʜʚʦʨ ʦʜ 

ʧʘʢʫʚʘˁʝʪʦ ʩʝ ʜʦʙʠʝʥʠ ʧʨʝʢʫ ʠʩʪʠʪʝ ʦʩʥʦʚʥʠ ʨʝʘʢʮʠʠ ʠ ʧʘʨʘʤʝʪʨʠ ʢʘʢʦ ʚʦ 

ʧʨʦʮʝʩʦʪ ʥʘ ʮʝʤʝʥʪʥʦ ʧʘʢʫʚʘˁʝ, ʩʘʤʦ ʰʪʦ ʧʦʜʣʦʛʘʪʘ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʩʝ ʦʙʣʦʞʠ 

ʥʝ ʜʦʘʺʘ ʚʦ ʜʦʧʠʨ ʩʦ ʩʤʝʩʘʪʘ ʦʜ ʧʨʘʚ. 

b. ʌʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ ʩʦ ʪʝʨʤʠʯʢʦ ʠʩʧʘʨʫʚʘˁʝ (TE-PVD) ʝ ʧʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝ 

ʩʦ ʧʨʝʤʘʯʢʫʚʘˁʝ ʰʪʦ ʩʝ ʚʨʰʠ ʚʦ ʚʘʢʫʫʤ ʩʦ ʧʨʠʪʠʩʦʢ ʧʦʤʘʣ ʦʜ 0,1 ʈʘ ʠ ʧʨʠʪʦʘ ʩʝ ʢʦʨʠʩʪʠ 



ʠʟʚʦʨ ʥʘ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ ʟʘ ʤʘʪʝʨʠʿʘʣʦʪ ʟʘ ʧʨʝʤʘʯʢʫʚʘˁʝ ʜʘ ʧʨʝʤʠʥʝ ʚʦ ʩʦʩʪʦʿʙʘ ʥʘ ʧʘʨʝʘ. 

ʈʝʟʫʣʪʘʪʦʪ ʦʜ ʦʚʦʿ ʧʨʦʮʝʩ ʝ ʢʦʥʜʝʥʟʘʮʠʿʘ ʠʣʠ ʪʘʣʦʞʝˁʝ ʥʘ ʠʩʧʘʨʝʥʠʪʝ ʯʝʩʪʠʯʢʠ ʥʘ ʩʦʦʜʚʝʪʥʦ 

ʧʦʩʪʘʚʝʥʠʪʝ ʧʦʜʣʦʛʠ. 

ɼʦʜʘʚʘˁʝʪʦ ʛʘʩʦʚʠ ʚʦ ʚʘʢʫʫʤ-ʢʦʤʦʨʘʪʘ ʚʦ ʪʝʢʦʪ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʦʙʣʦʞʫʚʘˁʝ ʟʘ ʜʘ ʩʝ 

ʩʠʥʪʝʪʠʟʠʨʘʘʪ ʩʣʦʞʝʥʠ ʦʙʣʦʛʠ ʝ ʚʦʦʙʠʯʘʝʥʘ ʤʦʜʠʬʠʢʘʮʠʿʘ ʥʘ ʧʨʦʮʝʩʦʪ. 

ʋʧʦʪʨʝʙʘʪʘ ʥʘ ʿʦʥʩʢʠ ʠ ʝʣʝʢʪʨʦʥʩʢʠ ʩʥʦʧʦʚʠ ʠʣʠ ʧʣʘʟʤʘ ʟʘ ʜʘ ʩʝ ʘʢʪʠʚʠʨʘ ʠʣʠ ʧʦʤʦʛʥʝ 

ʪʘʣʦʞʝˁʝʪʦ ʥʘ ʦʙʣʦʛʘʪʘ, ʠʩʪʦ ʪʘʢʘ, ʝ ʯʝʩʪʘ ʤʦʜʠʬʠʢʘʮʠʿʘ ʥʘ ʦʚʘʘ ʪʝʭʥʠʢʘ. ʋʧʦʪʨʝʙʘʪʘ ʥʘ 

ʤʦʥʠʪʦʨʠ ʟʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʤʝʨʝˁʝ ʥʘ ʦʧʪʠʯʢʠʪʝ ʦʩʦʙʠʥʠ ʠ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʦʙʣʦʛʠʪʝ ʚʦ ʪʝʢʦʪ 

ʥʘ ʧʨʦʮʝʩʦʪ, ʠʩʪʦ ʪʘʢʘ, ʤʦʞʝ ʜʘ ʙʠʜʝ ʦʩʦʙʠʥʘ ʥʘ ʦʚʠʝ ʧʨʦʮʝʩʠ. 

ʇʦʩʝʙʥʠ ʧʨʦʮʝʩʠ TE-PVD ʩʝ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʇʨʠ ʬʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ (PVD) ʩʦ ʝʣʝʢʪʨʦʥʩʢʠ ʩʥʦʧ ʩʝ ʢʦʨʠʩʪʠ ʝʣʝʢʪʨʦʥʩʢʠ 

ʩʥʦʧ ʟʘ ʟʘʛʨʝʚʘˁʝ ʠ ʠʩʧʘʨʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʰʪʦ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʦʙʣʦʛʘʪʘ; 

2. ɿʘ ʬʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ (PVD) ʧʦʪʧʦʤʦʛʥʘʪʦ ʩʦ ʿʦʥʠ ʩʝ ʢʦʨʠʩʪʘʪ 

ʝʣʝʢʪʨʦʦʪʧʦʨʥʠ ʠʟʚʦʨʠ ʥʘ ʪʦʧʣʠʥʘ ʚʦ ʢʦʤʙʠʥʘʮʠʿʘ ʩʦ ʩʥʦʧ ʿʦʥʠ ʰʪʦ ʫʜʠʨʘ ʧʦ 

ʧʦʚʨʰʠʥʘʪʘ (ʿʘ ʥʘʛʨʠʟʫʚʘ ʧʦʚʨʰʠʥʘʪʘ) ʪʘʢʘ ʰʪʦ ʜʘʚʘ ʢʦʥʪʨʦʣʠʨʘʥ ʠ ʫʥʠʬʠʮʠʨʘʥ ʧʨʦʪʦʢ 

ʥʘ ʠʩʧʘʨʝʥʠ ʯʝʩʪʠʯʢʠ ʟʘ ʦʙʣʦʛʘʪʘ. 

3. ɿʘ Ăʣʘʩʝʨʩʢʦñ ʠʩʧʘʨʫʚʘˁʝ ʩʝ ʢʦʨʠʩʪʘʪ ʠʤʧʫʣʩʥʠ ʠʣʠ ʢʦʥʪʠʥʫʠʨʘʥʠ ʙʨʘʥʦʚʠ ʥʘ 

Ăʣʘʩʝʨʩʢʠñ ʟʨʘʮʠ ʟʘ ʜʘ ʩʝ ʧʨʝʜʠʟʚʠʢʘ ʠʩʧʘʨʫʚʘˁʝ ʥʘ ʤʘʪʝʨʠʿʘʣʦʪ ʰʪʦ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘ 

ʦʙʣʦʛʘʪʘ; 

4. ɿʘ ʢʘʪʦʜʥʦ ʝʣʝʢʪʨʦʣʘʯʥʦ ʪʘʣʦʞʝˁʝ ʩʝ ʢʦʨʠʩʪʠ ʢʘʪʦʜʘ ʟʘ ʝʜʥʘ ʫʧʦʪʨʝʙʘ ʦʜ ʤʘʪʝʨʠʿʘʣʦʪ 
ʰʪʦ ʿʘ ʧʨʝʪʩʪʘʚʫʚʘ ʦʙʣʦʛʘʪʘ ʠ ʠʤʘ ʧʨʘʟʥʝˁʝ ʧʨʝʢʫ ʝʣʝʢʪʨʠʯʝʥ ʣʘʢ ʰʪʦ ʩʝ ʚʦʩʧʦʩʪʘʚʫʚʘ ʥʘ 

ʧʦʚʨʰʠʥʘʪʘ ʧʨʝʢʫ ʤʦʤʝʥʪʘʣʝʥ ʢʦʥʪʘʢʪ ʩʦ ʧʨʝʢʠʥʫʚʘʯ ʟʘ ʟʘʟʝʤʿʫʚʘˁʝ. ʂʦʥʪʨʦʣʠʨʘʥʦʪʦ 

ʜʚʠʞʝˁʝ ʥʘ ʣʘʢʦʪ ʿʘ ʨʘʟʿʘʜʫʚʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʢʘʪʦʜʘʪʘ ʠ ʬʦʨʤʠʨʘ ʚʠʩʦʢʦʿʦʥʠʟʠʨʘʥʘ 

ʧʣʘʟʤʘ. ɸʥʦʜʘʪʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʢʦʥʫʩ ʧʨʠʢʘʯʝʥ ʥʘ ʧʝʨʠʬʝʨʠʿʘʪʘ ʥʘ ʢʘʪʦʜʘʪʘ, ʧʨʝʢʫ 

ʠʟʦʣʘʪʦʨ, ʠʣʠ ʥʘ ʢʦʤʦʨʘʪʘ. ʇʦʜʣʦʛʘ ʩʦ ʧʨʝʜʥʘʧʦʥ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʪʘʣʦʞʝˁʝ ʰʪʦ ʥʝ ʝ ʚʦ 

ʣʠʥʠʿʘʪʘ ʥʘ ʥʘʙˀʫʜʫʚʘˁʝ. 

ʅʘʧʦʤʝʥʘ ʆʚʘʘ ʜʝʬʠʥʠʮʠʿʘ ʥʝ ʦʧʬʘ˃ʘ ʧʨʦʠʟʚʦʣʥʦ ʢʘʪʦʜʥʦ ʝʣʝʢʪʨʦʣʘʯʥʦ ʪʘʣʦʞʝˁʝ ʩʦ 

ʧʦʜʣʦʛʠ ʙʝʟ ʧʨʝʜʥʘʧʦʥ.  

5. ɱʦʥʩʢʘ ʤʝʪʘʣʠʟʘʮʠʿʘ ʝ ʧʦʩʝʙʥʦ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʦʧʰʪʠʦʪ ʧʨʦʮʝʩ ʊE- PVD, ʢʘʜʝ ʠʟʚʦʨ ʥʘ 

ʧʣʘʟʤʘ ʠʣʠ ʥʘ ʿʦʥʠ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʿʦʥʠʟʘʮʠʿʘ ʥʘ ʯʝʩʪʠʯʢʠʪʝ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʪʘʣʦʞʘʪ, ʘ 

ʥʝʛʘʪʠʚʝʥ ʧʨʝʜʥʘʧʦʥ ʩʝ ʧʨʠʤʝʥʫʚʘ ʥʘ ʧʦʜʣʦʛʘʪʘ ʩʦ ʮʝʣ ʜʘ ʩʝ ʦʣʝʩʥʠ ʝʢʩʪʨʘʢʮʠʿʘʪʘ ʥʘ 

ʯʝʩʪʠʯʢʠʪʝ ʦʜ ʧʣʘʟʤʘʪʘ. ɺʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʨʝʘʢʪʠʚʥʠ ʯʝʩʪʠʯʢʠ, ʠʩʧʘʨʫʚʘˁʝʪʦ ʮʚʨʩʪʠ 

ʯʝʩʪʠʯʢʠ ʚʦ ʧʨʦʮʝʩʥʘʪʘ ʢʦʤʦʨʘ ʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʤʦʥʠʪʦʨʠ ʟʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʤʝʨʝˁʝ ʥʘ 

ʦʧʪʠʯʢʠʪʝ ʦʩʦʙʠʥʠ ʠ ʜʝʙʝʣʠʥʘʪʘ ʥʘ ʦʙʣʦʛʘʪʘ ʚʦ ʪʝʢʦʪ ʥʘ ʧʨʦʮʝʩʦʪ ʩʝ ʚʦʦʙʠʯʘʝʥʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʥʘ ʦʚʦʿ ʧʨʦʮʝʩ. 

c. ʎʝʤʝʥʪʥʦ ʧʘʢʫʚʘˁʝ ʝ ʧʨʦʮʝʩ ʥʘ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʩʦ ʦʙʣʦʞʫʚʘˁʝ ʠʣʠ ʧʨʦʮʝʩ ʥʘ 

ʦʙʣʦʞʫʚʘˁʝ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʩʦ ʧʨʝʤʘʯʢʫʚʘˁʝ ʧʨʠ ʰʪʦ ʧʦʜʣʦʛʘʪʘ ʝ ʧʦʪʦʧʝʥʘ ʚʦ ʩʤʝʩʘ ʦʜ ʧʨʘʚ 

(ʧʘʢʫʚʘˁʝ), ʘ ʩʝ ʩʦʩʪʦʠ ʦʜ: 



1. ʄʝʪʘʣʥʠʪʝ ʧʨʘʚʦʚʠ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʪʘʣʦʞʘʪ (ʦʙʠʯʥʦ ʘʣʫʤʠʥʠʫʤ, ʭʨʦʤ, ʩʠʣʠʮʠʫʤ ʠʣʠ 
ʥʠʚʥʘ ʢʦʤʙʠʥʘʮʠʿʘ); 

2. ɸʢʪʠʚʘʪʦʨ (ʦʙʠʯʥʦ ʭʘʣʠʜʥʠ ʩʦʣʠ); ʠ  

3. ʀʥʝʨʪʝʥ ʧʨʘʚ, ʥʘʿʯʝʩʪʦ ʘʣʫʤʠʥʠʫʤ ʦʢʩʠʜ. 

ʇʦʜʣʦʛʘʪʘ ʠ ʩʤʝʩʘʪʘ ʦʜ ʧʨʘʚ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʨʝʪʦʨʪʘ ʰʪʦ ʩʝ ʟʘʛʨʝʚʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʤʝʺʫ 1 030 

K (757ÁC) ʠ 1 375 K (1 102 ÁC) ʚʦ ʧʝʨʠʦʜ ʜʦʚʦʣʝʥ ʟʘ ʜʘ ʩʝ ʥʘʪʘʣʦʞʠ ʦʙʣʦʛʘʪʘ. 

d. ʈʘʩʧʨʩʢʫʚʘˁʝ ʧʣʘʟʤʘ ʝ ʧʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝ ʩʦ ʧʨʝʤʘʯʢʫʚʘˁʝ, ʧʨʠ ʰʪʦ ʧʠʰʪʦʣ (ʩʘʜ ʟʘ 

ʨʘʩʧʨʩʢʫʚʘˁʝ), ʩʦ ʢʦʿ ʩʝ ʬʦʨʤʠʨʘ ʠ ʢʦʥʪʨʦʣʠʨʘ ʧʣʘʟʤʘ, ʛʦ ʧʨʠʬʘ˃ʘ ʧʨʘʚʦʪ ʠʣʠ ʤʘʪʝʨʠʿʘʣʠʪʝ ʟʘ 

ʦʙʣʦʞʫʚʘˁʝ ʥʘ ʞʠʮʘ, ʛʠ ʪʦʧʠ ʠ ʛʠ ʥʘʩʦʯʫʚʘ ʢʦʥ ʧʦʜʣʦʛʘʪʘ, ʥʘ ʢʦʿʘ, ʧʘʢ, ʩʝ ʬʦʨʤʠʨʘ 

ʠʥʪʝʛʨʘʣʥʦ ʚʨʟʘʥʘ ʦʙʣʦʛʘ. ʈʘʩʧʨʩʢʫʚʘˁʝʪʦ ʥʘ ʧʣʘʟʤʘʪʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʨʘʩʧʨʩʢʫʚʘˁʝ ʧʦʜ ʥʠʟʦʢ 

ʧʨʠʪʠʩʦʢ ʠʣʠ ʨʘʩʧʨʩʢʫʚʘˁʝ ʧʨʠ ʛʦʣʝʤʘ ʙʨʟʠʥʘ. 

ʅʘʧʦʤʝʥʘ 1 ʅʠʟʦʢ ʧʨʠʪʠʩʦʢ ʝ ʧʨʠʪʠʩʦʢ ʧʦʥʠʟʦʢ ʦʜ ʘʪʤʦʩʬʝʨʩʢʠʦʪ ʧʨʠʪʠʩʦʢ ʚʦ 

ʦʢʦʣʠʥʘʪʘ. 

ʅʘʧʦʤʝʥʘ 2 ɻʦʣʝʤʘ ʙʨʟʠʥʘ ʝ ʙʨʟʠʥʘ ʥʘ ʛʘʩ ʥʠʟ ʠʟʣʝʟʦʪ ʦʜ ʤʣʘʟʥʠʮʘ ʧʦʛʦʣʝʤʘ ʦʜ 750 m/s, 

ʧʨʝʩʤʝʪʘʥʘ ʥʘ 293 K (20ÁC) ʧʨʠ 0,1 MPa. 

e. ʊʘʣʦʞʝˁʝ ʢʘʰʝʩʪʠ ʤʘʩʠ ʝ ʧʨʦʮʝʩ ʥʘ ʤʦʜʠʬʠʮʠʨʘˁʝ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʠʣʠ ʧʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝ 

ʩʦ ʧʨʝʤʘʯʢʫʚʘˁʝ, ʧʨʠ ʰʪʦ ʤʝʪʘʣʥʠʦʪ ʠʣʠ ʢʝʨʘʤʠʯʢʠʦʪ ʧʨʘʚ ʩʦ ʦʨʛʘʥʩʢʘ ʚʨʩʢʘ ʩʝ ʦʜʨʞʫʚʘ ʚʦ 

ʪʝʯʥʦʩʪ ʠ ʩʝ ʘʧʣʠʮʠʨʘ ʥʘ ʧʦʜʣʦʛʘʪʘ ʩʦ ʨʘʩʧʨʩʢʫʚʘˁʝ, ʥʘʪʦʧʫʚʘˁʝ ʠʣʠ ʤʘʯʢʘˁʝ, ʧʦ ʰʪʦ 

ʩʣʝʜʫʚʘ ʩʫʰʝˁʝ ʥʘ ʚʦʟʜʫʭ ʠʣʠ ʚʦ ʧʝʯʢʘ ʠ ʪʝʨʤʠʯʢʘ ʦʙʨʘʙʦʪʢʘ ʟʘ ʜʘ ʩʝ ʜʦʙʠʝ ʩʘʢʘʥʘʪʘ ʦʙʣʦʛʘ. 

f. ʊʘʣʦʞʝˁʝ ʩʦ ʧʨʩʢʘˁʝ ʝ ʧʨʦʮʝʩ ʥʘ ʦʙʣʦʞʫʚʘˁʝ ʩʦ ʧʨʝʤʘʯʢʫʚʘˁʝ ʥʘ ʙʘʟʘ ʥʘ ʧʨʝʥʦʩ ʥʘ ʠʤʧʫʣʩʦʪ 

ʥʘ ʩʠʣʘʪʘ, ʧʨʠ ʰʪʦ ʧʦʟʠʪʠʚʥʠʪʝ ʿʦʥʠ ʩʝ ʟʘʙʨʟʫʚʘʘʪ ʩʦ ʝʣʝʢʪʨʠʯʥʦ ʧʦʣʝ ʢʦʥ ʧʦʚʨʰʠʥʘʪʘ ʥʘ 

ʘʥʪʠʢʘʪʦʜʘʪʘ (ʤʘʪʝʨʠʿʘʣ ʟʘ ʦʙʣʦʞʫʚʘˁʝ). ʂʠʥʝʪʠʯʢʘʪʘ ʝʥʝʨʛʠʿʘ ʥʘ ʿʦʥʠʪʝ ʢʦʠ ʫʜʠʨʘʘʪ ʝ 

ʜʦʚʦʣʥʘ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʘʪʦʤʠʪʝ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʘʥʪʠʢʘʪʦʜʘʪʘ ʜʘ ʩʝ ʦʩʣʦʙʦʜʘʪ ʠ ʜʘ ʩʝ 

ʥʘʪʘʣʦʞʘʪ ʥʘ ʩʦʦʜʚʝʪʥʦ ʧʦʟʠʮʠʦʥʠʨʘʥʘʪʘ ʧʦʜʣʦʛʘ. 

ʅʘʧʦʤʝʥʘ 1 ʊʘʙʝʣʘʪʘ ʩʝ ʦʜʥʝʩʫʚʘ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʪʘʣʦʞʝˁʝ ʩʦ ʪʨʠʦʜʘ, ʤʘʛʥʝʪʨʦʥ ʠʣʠ 

ʨʝʘʢʪʠʚʥʦ ʪʘʣʦʞʝˁʝ ʩʦ ʧʨʩʢʘˁʝ ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʜʘ ʩʝ ʟʘʿʘʢʥʝ ʟʘʣʝʧʫʚʘˁʝʪʦ 

ʥʘ ʦʙʣʦʛʘʪʘ ʠ ʙʨʟʠʥʘʪʘ ʥʘ ʪʘʣʦʞʝˁʝ, ʢʘʢʦ ʠ ʥʘ ʪʘʣʦʞʝˁʝ ʩʦ ʧʨʩʢʘˁʝ ʰʪʦ ʝ 

ʟʘʿʘʢʥʘʪʦ ʩʦ ʨʘʜʠʦʬʨʝʢʚʝʥʮʠʿʘ (RF) ʢʦʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʜʘ ʦʚʦʟʤʦʞʠ ʠʩʧʘʨʫʚʘˁʝ 

ʥʝʤʝʪʘʣʥʠ ʤʘʪʝʨʠʿʘʣʠ ʟʘ ʦʙʣʦʞʫʚʘˁʝ. 

ʅʘʧʦʤʝʥʘ 2 ʅʠʩʢʦʝʥʝʨʛʝʪʩʢʠʪʝ ʿʦʥʩʢʠ ʩʥʦʧʦʚʠ (ʧʦʤʘʣʠ ʦʜ 5 keV) ʤʦʞʝ ʜʘ ʩʝ ʠʩʢʦʨʠʩʪʘʪ 

ʟʘ ʜʘ ʛʦ ʘʢʪʠʚʠʨʘʘʪ ʪʘʣʦʞʝˁʝʪʦ.  

g. ɱʦʥʩʢʘ ʠʤʧʣʘʥʪʘʮʠʿʘ ʝ ʧʨʦʮʝʩ ʥʘ ʤʦʜʠʬʠʮʠʨʘˁʝ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʩʦ ʦʙʣʦʞʫʚʘˁʝ, ʧʨʠ ʰʪʦ 

ʝʣʝʤʝʥʪʦʪ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʣʝʛʠʨʘ ʩʝ ʿʦʥʠʟʠʨʘ, ʩʝ ʟʘʙʨʟʫʚʘ ʧʨʝʢʫ ʛʨʘʜʠʝʥʪ ʥʘ ʧʦʪʝʥʮʠʿʘʣʦʪ ʠ ʩʝ 

ʠʤʧʣʘʥʪʠʨʘ ʚʦ ʧʦʚʨʰʠʥʩʢʠʦʪ ʜʝʣ ʦʜ ʧʦʜʣʦʛʘʪʘ. ʆʚʘ ʚʢʣʫʯʫʚʘ ʧʨʦʮʝʩ ʚʦ ʢʦʿ ʿʦʥʩʢʘʪʘ 

ʠʤʧʣʘʥʪʘʮʠʿʘ ʩʝ ʚʨʰʠ ʠʩʪʦʚʨʝʤʝʥʦ ʩʦ ʬʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ ʩʦ ʧʦʤʦʰ ʥʘ ʩʥʦʧ 

ʝʣʝʢʪʨʦʥʠ ʠʣʠ ʩʦ ʪʘʣʦʞʝˁʝ ʩʦ ʧʨʩʢʘˁʝ.



g. ɱʦʥʩʢʘ ʠʤʧʣʘʥʪʘʮʠʿʘ ʝ ʧʨʦʮʝʩ ʥʘ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʩʦ ʧʨʝʤʘʯʢʫʚʘˁʝ, ʧʨʠ 

ʰʪʦ ʝʣʝʤʝʥʪʦʪ ʦʜ ʢʦʿ ʩʝ ʧʨʘʚʠ ʣʝʛʫʨʘ ʩʝ ʿʦʥʠʟʠʨʘ, ʩʝ ʟʘʙʨʟʫʚʘ ʧʨʝʢʫ ʧʘʜ ʥʘ 

ʧʦʪʝʥʮʠʿʘʣʦʪ ʠ ʩʝ ʠʤʧʣʘʥʪʠʨʘ ʚʦ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʧʦʜʣʦʛʘʪʘ. ʆʚʘ ʚʢʣʫʯʫʚʘ ʧʨʦʮʝʩ ʚʦ 

ʢʦʿ ʿʦʥʩʢʘʪʘ ʠʤʧʣʘʥʪʘʮʠʿʘ ʩʝ ʚʨʰʠ ʠʩʪʦʚʨʝʤʝʥʦ ʩʦ ʬʠʟʠʯʢʦ ʪʘʣʦʞʝˁʝ ʦʜ ʛʘʩʥʘ ʬʘʟʘ 

ʩʦ ʧʦʤʦʰ ʥʘ ʩʥʦʧ ʝʣʝʢʪʨʦʥʠ ʠʣʠ ʩʦ ʪʘʣʦʞʝˁʝ ʩʦ ʧʨʩʢʘˁʝ. 



 

ʂɸʊɽɻʆʈʀɱɸ 3  ╖  ɽʃɽʂʊʈʆʅʉʂʀ ʋʈɽɼʀ 

3A ʉʠʩʪʝʤʠ, ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ 

ɿʘʙʝʣʝʰʢʘ 1:  ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʦʧʨʝʤʘʪʘ ʠ ʩʦʩʪʘʚʥʠʪʝ ʜʝʣʦʚʠ 

 ʦʧʠʰʘʥʠ ʚʦ 3A001 ʠʣʠ 3A002, ʦʩʚʝʥ ʦʥʠʝ ʦʧʠʰʘʥʠ ʚʦ 3A001.a.3. 

 ʜʦ 3A001.a.10.,3A001.a.12. ʠʣʠ 3A001.a.13., ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ 

 ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʨʫʛʘ ʦʧʨʝʤʘ ʠʣʠ ʠʤʘʘʪ ʠʩʪʠ ʬʫʥʢʮʠʦʥʘʣʥʠ 

 ʦʩʦʙʠʥʠ ʢʘʢʦ ʜʨʫʛʘ ʦʧʨʝʤʘ ʩʝ ʫʪʚʨʜʫʚʘ ʩʦ ʢʦʥʪʨʦʣʥʠʦʪ 

 ʩʪʘʪʫʩ ʥʘ ʜʨʫʛʘʪʘ ʦʧʨʝʤʘ. 

ɿʘʙʝʣʝʰʢʘ 2:  ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʠʥʪʝʛʨʘʣʥʠʪʝ ʢʦʣʘ ʦʧʠʰʘʥʠ ʚʦ 

 3A001.a.3 ʜʦ 3A001.a.9. 3A001.a.12. ʠʣʠ ʚʦ 3A001.a.13., ʢʦʠ ʩʝ 

 ʧʨʦʛʨʘʤʠʨʘʥʠ ʙʝʟ ʤʦʞʥʦʩʪ ʟʘ ʨʝʧʨʦʛʨʘʤʠʨʘˁʝ ʠʣʠ ʩʝ 

 ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʦʩʝʙʥʘ ʬʫʥʢʮʠʿʘ ʥʘ ʜʨʫʛʘ ʦʧʨʝʤʘ, ʩʝ 

 ʫʪʚʨʜʫʚʘ ʩʦ ʢʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʜʨʫʛʘʪʘ ʦʧʨʝʤʘ.  

                        ʅʘʧʦʤʝʥʘ:  ʂʦʛʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʠʣʠ ʙʘʨʘʪʝʣʦʪ ʥʝ ʤʦʞʘʪ 

  ʜʘ ʛʦ ʫʪʚʨʜʘʪ ʢʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ  

  ʜʨʫʛʘʪʘ ʦʧʨʝʤʘ, ʢʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ  

  ʠʥʪʝʛʨʘʣʥʠʪʝ ʢʦʣʘ ʩʝ ʫʪʚʨʜʫʚʘ ʚʦ 3A001.a.3.  

  ʜʦ 3A001.a.9., 3A001.a.12. ʠ ʚʦ 3A001.a.13.  

3A001 ɽʣʝʢʪʨʦʥʩʢʠ ʩʪʦʢʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʆʧʰʪʦʥʘʤʝʥʩʢʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

       ɿʘʙʝʣʝʰʢʘ 1:  ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʧʦʣʫʩʧʨʦʚʦʜʣʠʚʠʪʝ ʧʣʦʯʢʠ 

 (ʟʘʚʨʰʝʥʠ ʠʣʠ ʥʝʟʘʚʨʰʝʥʠ), ʯʠʿʘ ʬʫʥʢʮʠʿʘ ʝ ʫʪʚʨʜʝʥʘ, ʩʝ 

 ʦʮʝʥʫʚʘ ʚʦ ʦʜʥʦʩ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʦʜ 3A001.a. 

      ɿʘʙʝʣʝʰʢʘ 2:  ʀʥʪʝʛʨʘʣʥʠʪʝ ʢʦʣʘ ʛʠ ʦʧʬʘ˃ʘʘʪ ʩʣʝʜʥʠʚʝ ʚʠʜʦʚʠ: 

        - Ăʄʦʥʦʣʠʪʥʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘñ; 

       - Ăʍʠʙʨʠʜʥʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘñ; 

       - Ăʀʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʩʦ ʧʦʚʝ˃ʝ ʯʠʧʦʚʠñ; 

        -Ăʀʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʦʜ ʪʠʧ ʬʠʣʤñ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ 

ʦʜ ʪʠʧʦʪ ʩʠʣʠʮʠʫʤ ʥʘ ʩʘʬʠʨ; 

       - Ăʆʧʪʠʯʢʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘñ; 

       - Ăʊʨʠʜʠʤʝʥʟʠʦʥʘʣʥʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘñ. 

   1. ʀʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʢʣʘʩʠʬʠʢʫʚʘʥʠ ʢʘʢʦ 

ʦʪʧʦʨʥʠ ʥʘ ʟʨʘʯʝˁʝ ʟʘ ʜʘ ʠʟʜʨʞʘʪ ʙʠʣʦ ʰʪʦ ʦʜ ʩʣʝʜʥʦʚʦ: 



ʘ. ɺʢʫʧʥʘ ʜʦʟʘ ʦʜ 5 Ĭ 10
3
 Gy (ʩʠʣʠʮʠʫʤ) ʠʣʠ ʧʦʚʠʩʦʢʘ; 

b. ʇʨʦʤʝʥʘ ʥʘ ʙʨʟʠʥʘʪʘ ʥʘ ʟʨʘʯʝˁʝ ʦʜ 5 Ĭ 10
6
 Gy (ʩʠʣʠʮʠʫʤ) ʚʦ 

ʩʝʢʫʥʜʘ ʠʣʠ ʧʦʚʝ˃ʝ; ʠʣʠ  

c. ɻʫʩʪʠʥʘ ʥʘ ʪʝʢʦʪ (ʠʥʪʝʛʨʘʣʝʥ ʬʣʫʢʩ) ʥʘ ʥʝʫʪʨʦʥʠ (ʝʢʚʠʚʘʣʝʥʪ ʥʘ 

1 MeV) ʦʜ 5 Ĭ 10
13

 n/cm
2
 ʠʣʠ ʧʦʚʠʩʦʢʘ ʥʘ ʩʠʣʠʮʠʫʤ, ʠʣʠ ʥʝʛʦʚ 

ʝʢʚʠʚʘʣʝʥʪ ʟʘ ʜʨʫʛʠ ʤʘʪʝʨʠʿʘʣʠ; 

ɿʘʙʝʣʝʰʢʘ: 3A001.a.1.c. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʦʣʫʩʧʨʦʚʦʜʥʠʮʠ ʩʦ 

ʠʟʦʣʘʪʦʨ ʦʜ ʤʝʪʘʣ (MIS). 

2. Ăʄʠʢʨʦʢʦʣʘ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʦʨʠñ, Ăʤʠʢʨʦʢʦʣʘ ʥʘ 

ʤʠʢʨʦʢʦʤʧʿʫʪʝʨʠñ, ʤʠʢʨʦʢʦʣʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʤʝʤʦʨʠʩʢʠ 

ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʠʟʨʘʙʦʪʝʥʠ ʦʜ ʩʣʦʞʝʥ ʧʦʣʫʩʧʨʦʚʦʜʥʠʢ , ʘʥʘʣʦʛʥʦ-

ʜʠʛʠʪʘʣʥʠ ʢʦʥʚʝʨʪʦʨʠ, ʜʠʛʠʪʘʣʥʦ-ʘʥʘʣʦʛʥʠ ʢʦʥʚʝʨʪʦʨʠ, 

ʝʣʝʢʪʨʦʦʧʪʠʯʢʠ ʠʣʠ Ăʦʧʪʠʯʢʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘñ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

Ăʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠñ, ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʣʦʛʠʯʢʠ ʫʨʝʜʠ, ʠʥʪʝʛʨʘʣʥʠ 

ʢʦʣʘ ʠʟʨʘʙʦʪʝʥʠ ʧʦ ʥʘʨʘʯʢʘ ʠ ʢʘʿ ʢʦʠ ʬʫʥʢʮʠʿʘʪʘ ʝ ʥʝʧʦʟʥʘʪʘ ʠʣʠ 

ʢʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʦʧʨʝʤʘʪʘ ʚʦ ʢʦʿʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʦʚʘ ʢʦʣʦ ʝ 

ʥʝʧʦʟʥʘʪ, ʧʨʦʮʝʩʦʨʠ ʩʦ ʙʨʟʘ ʌʫʨʠʝʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ (FFT), 

ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʤʝʤʦʨʠʠ ʩʘʤʦ ʟʘ ʯʠʪʘˁʝ ʢʦʠ ʟʘʯʫʚʫʚʘʘʪ ʧʦʜʘʪʦʮʠ ʠ 

ʧʨʠ ʧʘʜ ʥʘ ʥʘʧʦʿʫʚʘˁʝʪʦ (EEPROM), ʬʣʝʰ-ʤʝʤʦʨʠʠ ʠʣʠ ʩʪʘʪʠʯʢʠ 

ʤʝʤʦʨʠʠ ʩʦ ʩʣʫʯʘʝʥ ʧʨʠʩʪʘʧ (SRAM), ʢʦʠ ʠʤʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a. ʅʦʤʠʥʘʣʝʥ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʘʤʙʠʝʥʪʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʜ 398 K (125° C); 

b. ʅʦʤʠʥʘʣʝʥ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʘʤʙʠʝʥʪʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʜ 218 K (-55° C); ʠʣʠ  

c.  ʅʦʤʠʥʘʣʝʥ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʠʟ ʮʝʣʠʦʪ ʦʧʩʝʛ ʥʘ 

ʘʤʙʠʝʥʪʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 218 K (-55Á C) ʜʦ 398  K (125° 

C); 

ɿʘʙʝʣʝʰʢʘ:3A001.a.2. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʟʘ ʧʨʠʤʝʥʘ ʚʦ 

ʮʠʚʠʣʥʘ ʘʚʪʦʤʦʙʠʣʩʢʘ ʠʥʜʫʩʪʨʠʿʘ ʠʣʠ ʟʘ ʞʝʣʝʟʥʠʮʘ.  

3. Ăʄʠʢʨʦʢʦʣʘ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʦʨʠñ, Ăʤʠʢʨʦʢʦʣʘ ʥʘ 

ʤʠʢʨʦʢʦʤʧʿʫʪʝʨʠñ ʠ ʤʠʢʨʦʢʦʣʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨʠ ʢʦʠ ʩʝ 

ʧʨʦʠʟʚʝʜʝʥʠ ʦʜ ʩʣʦʞʝʥ ʧʦʣʫʩʧʨʦʚʦʜʥʠʢ ʠ ʢʦʠ ʬʫʥʢʮʠʦʥʠʨʘʘʪ 

ʩʦ ʨʘʙʦʪʝʥ ʪʘʢʪ ʧʦʛʦʣʝʤ ʦʜ 40 MHz; 

ɿʘʙʝʣʝʰʢʘ: 3A001.a.3. ʦʧʬʘ˃ʘ ʧʨʦʮʝʩʦʨʠ ʥʘ ʜʠʛʠʪʘʣʝʥ ʩʠʛʥʘʣ, 

ʜʠʛʠʪʘʣʥʠ ʤʘʪʨʠʯʥʠ ʧʨʦʮʝʩʦʨʠ ʠ ʜʠʛʠʪʘʣʥʠ ʢʦ-

ʧʨʦʮʝʩʦʨʠ.  

4. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 



5. ʀʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʟʘ ʘʥʘʣʦʛʥʦ-ʜʠʛʠʪʘʣʥʠ (ADC) ʠ ʜʠʛʠʪʘʣʥʦ-

ʘʥʘʣʦʛʥʠ ʢʦʥʚʝʨʪʦʨʠ (DAC), ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ADC ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 3A101 

1. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 8 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʘ, ʥʦ ʧʦʤʘʣʘ ʦʜ 10 
ʙʠʪʦʚʠ, ʩʦ ʙʨʟʠʥʘ ʥʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 1 000 

ʤʠʣʠʦʥʠ ʟʙʦʨʦʚʠ ʚʦ ʩʝʢʫʥʜʘ; 

2. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 10 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʘ, ʥʦ ʧʦʤʘʣʘ ʦʜ 12 
ʙʠʪʦʚʠ, ʩʦ ʙʨʟʠʥʘ ʥʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 500 

ʤʠʣʠʦʥʠ ʟʙʦʨʦʚʠ ʚʦ ʩʝʢʫʥʜʘ; 

3. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 12 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʘ, ʥʦ ʧʦʤʘʣʘ ʦʜ 14 
ʙʠʪʦʚʠ, ʩʦ ʙʨʟʠʥʘ ʥʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 200 

ʤʠʣʠʦʥʠ ʟʙʦʨʦʚʠ ʚʦ ʩʝʢʫʥʜʘ; 

4. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 14 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʘ, ʥʦ ʧʦʤʘʣʘ ʦʜ 16 
ʙʠʪʦʚʠ, ʩʦ ʙʨʟʠʥʘ ʥʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 250 

ʤʠʣʠʦʥʠ ʟʙʦʨʦʚʠ ʚʦ ʩʝʢʫʥʜʘ; ʠʣʠ  

5. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 16 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʘ, ʩʦ ʙʨʟʠʥʘ ʥʘ 
ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 65 ʤʠʣʠʦʥʠ ʟʙʦʨʦʚʠ ʚʦ 

ʩʝʢʫʥʜʘ; 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ʈʝʟʦʣʫʮʠʿʘ ʦʜ n-ʙʠʪʦʚʠ ʦʜʛʦʚʘʨʘ ʥʘ ʢʚʘʥʪʠʟʠʨʘˁʝ ʦʜ 2
n
 

ʩʪʝʧʝʥʠ. 

2. ɹʨʦʿʦʪ ʥʘ ʙʠʪʦʚʠ ʚʦ ʠʟʣʝʟʥʠʦʪ ʟʙʦʨ ʝ ʝʜʥʘʢʦʚ ʥʘ 

ʨʝʟʦʣʫʮʠʿʘʪʘ ʥʘ ADC. 

3. ɹʨʟʠʥʘʪʘ ʥʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʟʠʥʘ ʥʘ 
ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʥʘ ʢʦʥʚʝʨʪʦʨʦʪ, ʥʝʟʘʚʠʩʥʦ ʦʜ 

ʘʨʭʠʪʝʢʪʫʨʘʪʘ ʠʣʠ ʥʘʜʟʝʤʘˁʝʪʦ ʧʨʠʤʝʨʦʮʠ (ʧʨʝʢʫʤʝʨʥʦ 

ʩʝʤʧʣʠʨʘˁʝ). 

4. ɿʘ óʧʦʚʝ˃ʝʢʘʥʘʣʥʠ ADCô, ʠʟʣʝʟʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʝ ʩʝ 

ʩʦʙʠʨʘʘʪ ʠ ʙʨʟʠʥʘʪʘ ʥʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʝ ʤʘʢʩʠʤʘʣʥʘʪʘ 

ʙʨʟʠʥʘ ʥʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʥʘ ʩʝʢʦʿ ʧʦʝʜʠʥʝʯʝʥ ʢʘʥʘʣ. 

5. ɿʘ óʥʘʠʟʤʝʥʠʯʥʠ ADCô ʠʣʠ ʟʘ óʧʦʚʝ˃ʝʢʘʥʘʣʥʠ ADCô ʟʘ ʢʦʠ ʝ 

ʥʘʚʝʜʝʥʦ ʜʝʢʘ ʠʤʘʘʪ ʨʝʞʠʤ ʥʘ ʥʘʠʟʤʝʥʠʯʥʘ ʨʘʙʦʪʘ 

(interleaved), ʠʟʣʝʟʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʩʦʙʠʨʘʘʪ ʠ ʙʨʟʠʥʘʪʘ 

ʥʘ ʠʟʣʝʟʥʘ ʚʨʝʜʥʦʩʪ ʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʢʦʤʙʠʥʠʨʘʥʘ ʚʢʫʧʥʘ 

ʠʟʣʝʟʥʘ ʙʨʟʠʥʘ ʟʘ ʩʠʪʝ ʠʟʣʝʟʥʠ ʚʨʝʜʥʦʩʪʠ. 

6. ʇʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʿʘ ʥʘʨʝʢʫʚʘʘʪ ʙʨʟʠʥʘʪʘ ʥʘ ʠʟʣʝʟʥʘ 

ʚʨʝʜʥʦʩʪ ʠ ʙʨʟʠʥʘ ʥʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ (ʩʝʤʧʣʠʨʘˁʝ), 

ʙʨʟʠʥʘ ʥʘ ʢʦʥʚʝʨʟʠʿʘ ʠʣʠ ʩʪʘʧʢʘ ʥʘ ʧʨʦʜʫʢʮʠʿʘ. ʅʘʿʯʝʩʪʦ 

ʩʝ ʥʘʚʝʜʫʚʘ ʚʦ ʝʜʠʥʠʮʘʪʘ-ʤʝʨʢʘ ʤʝʛʘʭʝʨʮʠ (MHz) ʠʣʠ ʚʦ 

ʤʝʛʘ ʧʨʠʤʝʨʦʮʠ ʚʦ ʩʝʢʫʥʜʘ (MSPS). 



7. ɺʦ ʩʤʠʩʣʘ ʥʘ ʤʝʨʝˁʝʪʦ ʥʘ ʙʨʟʠʥʘʪʘ ʥʘ ʠʟʣʝʟʥʘʪʘ 

ʚʨʝʜʥʦʩʪ, ʝʜʝʥ ʠʟʣʝʟʝʥ ʟʙʦʨ ʚʦ ʩʝʢʫʥʜʘ ʝ ʝʜʥʘʢʚʦ ʥʘ ʝʜʝʥ 

ʭʝʨʮ ʠʣʠ ʥʘ ʝʜʝʥ ʧʨʠʤʝʨʦʢ ʚʦ ʩʝʢʫʥʜʘ. 

8. óʇʦʚʝ˃ʝʢʘʥʘʣʥʠʪʝ ADCô ʩʝ ʜʝʬʠʥʠʨʘʘʪ ʢʘʢʦ ʫʨʝʜʠ ʢʦʠ 

ʠʥʪʝʛʨʠʨʘʘʪ ʧʦʚʝ˃ʝ ʦʜ ʝʜʝʥ ADC, ʧʨʦʝʢʪʠʨʘʥʠ ʪʘʢʘ ʰʪʦ 

ʩʝʢʦʿ ADC ʠʤʘ ʧʦʩʝʙʝʥ ʘʥʘʣʦʛʝʥ ʚʣʝʟ. 

9. óʅʘʠʟʤʝʥʠʯʥʠʪʝ ADCô ʩʝ ʜʝʬʠʥʠʨʘʥʠ ʢʘʢʦ ʫʨʝʜʠ ʢʦʠ 

ʠʤʘʘʪ ʧʦʚʝ˃ʝ ADC-ʝʜʠʥʠʮʠ ʠ ʢʦʠ ʟʝʤʘʘʪ ʧʨʠʤʝʨʦʢ ʦʜ 

ʠʩʪʠʦʪ ʘʥʘʣʦʛʝʥ ʚʣʝʟ ʚʦ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜʠ, 

ʪʘʢʘ ʰʪʦ ʢʦʛʘ ʠʟʣʝʟʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ˃ʝ ʩʝ ʩʦʙʝʨʘʪ, ʩʝ 

ʜʦʙʠʚʘ ʝʬʠʢʘʩʥʦ ʩʝʤʧʣʠʨʘˁʝ ʥʘ ʘʥʘʣʦʛʥʠʦʪ ʚʣʝʟ ʠ 

ʧʨʝʪʚʦʨʘˁʝ ʚʦ ʧʦʚʠʩʦʢʘ ʙʨʟʠʥʘ ʥʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ. 

b. ɼʠʛʠʪʘʣʥʦ-ʘʥʘʣʦʛʥʠ ʢʦʥʚʝʨʪʦʨʠ (DAC) ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ: 

1. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 10 ʙʠʪʦʚʠ ʠʣʠ ʧʦʚʝ˃ʝ ʩʦ óʧʨʠʩʧʦʩʦʙʝʥʘ ʩʪʘʧʢʘ ʥʘ 

ʘʞʫʨʠʨʘˁʝô ʧʦʛʦʣʝʤʘ ʦʜ 3500 MSPS; ʠʣʠ 

2. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 12 ʙʠʪʦʚʠ ʠʣʠ ʧʦʚʝ˃ʝ ʩʦ óʧʨʠʩʧʦʩʦʙʝʥʘ ʩʪʘʧʢʘ ʥʘ 

ʘʞʫʨʠʨʘˁʝô ʧʦʛʦʣʝʤʘ ʦʜ 1250 MSPS ʠ ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʪʝ 

ʦʩʦʙʠʥʠ: 

a. ɺʨʝʤʝ ʥʘ ʢʦʨʝʢʮʠʿʘ ʧʦʢʨʘʪʢʦ ʦʜ 9 ns ʜʦ 0,024 % ʦʜ 

ʮʝʣʦʩʥʠʦʪ ʦʧʩʝʛ (ʮʝʣʘʪʘ ʩʢʘʣʘ) ʦʜ ʥʝʢʦʿ ʯʝʢʦʨ ʦʜ ʮʝʣʘʪʘ 

ʩʢʘʣʘ; ʠʣʠ  

b. óɼʠʥʘʤʠʯʢʠ ʦʧʩʝʛ ʙʝʟ ʬʘʥʪʦʤʩʢʠ ʛʝʥʝʨʠʨʘʥʠ ʩʠʛʥʘʣʠô 

(SFDR) ʧʦʛʦʣʝʤ ʦʜ 68 dBc (ʥʦʩʘʯ) ʢʦʛʘ ʩʝ ʩʠʥʪʝʪʠʟʠʨʘ 

ʘʥʘʣʦʛʝʥ ʩʠʛʥʘʣ ʦʜ ʧʦʣʥ ʦʧʩʝʛ (ʮʝʣʘ ʩʢʘʣʘ) ʦʜ 100 MHz ʠʣʠ 

ʥʘʿʚʠʩʦʢʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʘʥʘʣʦʛʝʥ ʩʠʛʥʘʣ ʦʜ ʧʦʣʥ ʦʧʩʝʛ 

ʫʪʚʨʜʝʥʘ ʧʦʜ 100 MHz. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. óɼʠʥʘʤʠʯʢʠ ʦʧʩʝʛ ʙʝʟ ʬʘʥʪʦʤʩʢʠ ʛʝʥʝʨʠʨʘʥʠ ʩʠʛʥʘʣʠô (SFDR) ʩʝ 

ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʦʜʥʦʩʦʪ ʧʦʤʝʺʫ ʚʨʝʜʥʦʩʪʘ ʥʘ RMS ʥʘ ʦʩʥʦʚʥʘʪʘ 

(ʥʦʩʝʯʢʘ) ʬʨʝʢʚʝʥʮʠʿʘ (ʤʘʢʩʠʤʘʣʥʘ ʩʠʛʥʘʣʥʘ ʢʦʤʧʦʥʝʥʪʘ) ʥʘ ʚʣʝʟʦʪ 

ʦʜ DAC ʠ ʚʨʝʜʥʦʩʪʘ ʥʘ RMS ʥʘ ʥʘʨʝʜʥʠʦʪ ʥʘʿʛʦʣʝʤ ʰʫʤ ʠʣʠ 

ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʭʘʨʤʦʥʠʯʥʦ ʠʟʦʙʣʠʯʫʚʘˁʝ ʥʘ ʥʝʛʦʚʠʦʪ ʠʟʣʝʟ. 

2. SFDR ʩʝ ʫʪʚʨʜʫʚʘ ʜʠʨʝʢʪʥʦ ʦʜ ʪʘʙʝʣʘʪʘ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʣʠ ʦʜ 

ʰʝʤʘʪʘ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ SFDR ʥʘʩʧʨʝʤʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ. 

3. ɿʘ ʝʜʝʥ ʩʠʛʥʘʣ ʩʝ ʚʝʣʠ ʜʝʢʘ ʠʤʘ ʮʝʣʦʩʝʥ ʦʧʩʝʛ (ʮʝʣʘ ʩʢʘʣʘ) ʢʦʛʘ 
ʥʝʛʦʚʘʪʘ ʘʤʧʣʠʪʫʜʘ ʝ ʧʦʛʦʣʝʤʘ ʦʜ ï 3 dBfs (ʮʝʣʘ ʩʢʘʣʘ). 

4. óʇʨʠʩʧʦʩʦʙʝʥʘ ʩʪʘʧʢʘ ʥʘ ʘʞʫʨʠʨʘˁʝô ʢʘʿ DAC: 

ʘ. ʂʘʿ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ DAC (ʙʝʟ ʠʥʪʝʨʧʦʣʠʨʘˁʝ), 

óʧʨʠʩʧʦʩʦʙʝʥʘʪʘ ʩʪʘʧʢʘ ʥʘ ʘʞʫʨʠʨʘˁʝô ʝ ʙʨʟʠʥʘʪʘ ʩʦ ʢʦʿʘ 



ʜʠʛʠʪʘʣʥʠʦʪ ʩʠʛʥʘʣ ʩʝ ʢʦʥʚʝʨʪʠʨʘ ʚʦ ʘʥʘʣʦʛʝʥ ʩʠʛʥʘʣ ʠ 

ʙʨʟʠʥʘʪʘ ʩʦ ʢʦʿʘ DAC ʛʠ ʤʝʥʫʚʘ ʠʟʣʝʟʥʠʪʝ ʘʥʘʣʦʛʥʠ 

ʚʨʝʜʥʦʩʪʠ. ɿʘ DAC ʢʘʿ ʢʦʛʦ ʨʝʞʠʤʦʪ ʥʘ  ʠʥʪʝʨʧʦʣʘʮʠʿʘ 

ʤʦʞʝ ʜʘ ʩʝ ʟʘʦʙʠʢʦʣʠ (ʬʘʢʪʦʨ ʥʘ ʠʥʪʝʨʧʦʣʘʮʠʿʘ ʝʜʝʥ), 

ʪʦʛʘʰ ʪʦʿ DAC ʪʨʝʙʘ ʜʘ ʩʝ ʩʤʝʪʘ ʟʘ ʢʦʥʚʝʥʮʠʦʥʘʣʝʥ DAC 

(ʙʝʟ ʠʥʪʝʨʧʦʣʠʨʘˁʝ). 

b. ɿʘ DAC ʩʦ ʠʥʪʝʨʧʦʣʘʮʠʿʘ (DAC ʩʦ ʥʘʜʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ / 

oversampling), óʧʨʠʩʧʦʩʦʙʝʥʘʪʘ ʩʪʘʧʢʘ ʥʘ ʘʞʫʨʠʨʘˁʝô ʩʝ 

ʦʧʨʝʜʝʣʫʚʘ ʢʘʢʦ ʩʪʘʧʢʘ ʥʘ ʘʞʫʨʠʨʘˁʝ ʥʘ DAC ʧʦʜʝʣʝʥʘ ʩʦ 

ʥʘʿʤʘʣʠʦʪ ʬʘʢʪʦʨ ʥʘ ʠʥʪʝʨʧʦʣʘʮʠʿʘ. óʇʨʠʩʧʦʩʦʙʝʥʘʪʘ 

ʩʪʘʧʢʘ ʥʘ ʘʞʫʨʠʨʘˁʝô ʢʘʿ ʠʥʪʝʨʧʦʣʘʮʠʩʢʠʪʝ DAC ʤʦʞʝ ʜʘ 

ʩʝ ʩʨʝʪʥʝ ʠ ʧʦʜ ʜʨʫʛʠ ʠʤʠˁʘ, ʠ ʪʦʘ: 

ð ʙʨʟʠʥʘ ʥʘ ʚʣʝʟʥʠ ʧʦʜʘʪʦʮʠ 

ð ʙʨʟʠʥʘ ʥʘ ʚʣʝʟʥʠ ʟʙʦʨʦʚʠ  

ð ʙʨʟʠʥʘ ʥʘ ʚʣʝʟʥʠ ʧʨʠʤʝʨʦʮʠ 

ð ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʥʘ ʚʣʝʟʥʘʪʘ ʤʘʛʠʩʪʨʘʣʘ 

ð ʤʘʢʩʠʤʘʣʝʥ ʨʘʙʦʪʝʥ ʪʘʢʪ ʥʘ DAC ʟʘ ʚʣʝʟʥʠ ʩʠʛʥʘʣʠ 

ʥʘ DAC. 

6. ɽʣʝʢʪʨʦʦʧʪʠʯʢʠ ʠ Ăʦʧʪʠʯʢʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘñ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

Ăʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠñ ʰʪʦ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

ʘ.  ɽʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʚʥʘʪʨʝʰʥʠ Ăʣʘʩʝʨʩʢʠñ ʜʠʦʜʠ; 

b.  ɽʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ ʚʥʘʪʨʝʰʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʜʝʪʝʢʮʠʿʘ ʥʘ 

ʩʚʝʪʣʠʥʘ; ʠ 

c.  ʆʧʪʠʯʢʠ ʙʨʘʥʦʚʦʜʠ; 

7. ʇʨʦʛʨʘʤʘʙʠʣʥʠ ʣʦʛʠʯʢʠ ʫʨʝʜʠ ʢʦʠ ʠʤʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ: 

a. ʄʘʢʩʠʤʘʣʝʥ ʙʨʦʿ ʥʘ ʝʜʠʥʝʯʥʠ (single-ended) ʜʠʛʠʪʘʣʥʠ 

ʚʣʝʟʥʠ/ʠʟʣʝʟʥʠ ʚʨʝʜʥʦʩʪʠ ʧʦʛʦʣʝʤʠ ʦʜ 700; ʠʣʠ 

b. Ăɺʢʫʧʥʘ ʝʜʥʦʥʘʩʦʯʥʘ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʟʘ ʩʝʨʠʩʢʠ ʧʨʝʥʦʩ ʥʘ 

ʧʦʜʘʪʦʮʠ ʥʘ ʧʨʠʤʦʧʨʝʜʘʚʘʪʝʣʦʪñ ʦʜ 500 Gb/ʩʝʢʫʥʜʘ ʠʣʠ 

ʧʦʛʦʣʝʤʘ; 

 ɿʘʙʝʣʝʰʢʘ:  3A001.ʘ.7. ʦʧʬʘ˃ʘ: 

ð ɽʜʥʦʩʪʘʚʥʠ ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʣʦʛʠʯʢʠ ʫʨʝʜʠ (SPLD) 

ð ʉʣʦʞʝʥʠ ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʣʦʛʠʯʢʠ ʫʨʝʜʠ (CPLD) 

ð ʋʨʝʜʠ ʩʦ ʥʠʟʘ ʧʦʨʪʠ-ʛʝʿʪʦʚʠ ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʥʘ 



ʩʘʤʦʪʦ ʤʝʩʪʦ (FPGA) 

ð ʃʦʛʠʯʢʠ ʫʨʝʜʠ ʩʦ ʥʠʟʠ ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʥʘ ʩʘʤʦʪʦ 
ʤʝʩʪʦ (FPLA) 

ð ʋʨʝʜʠ ʩʦ ʤʝʺʫʩʧʦʝʚʠ ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʥʘ ʩʘʤʦʪʦ 
ʤʝʩʪʦ (FPIC)  

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ʄʘʢʩʠʤʘʣʥʠʦʪ ʙʨʦʿ ʥʘ ʜʠʛʠʪʘʣʥʠ ʚʣʝʟʥʠ/ʠʟʣʝʟʥʠ ʚʨʝʜʥʦʩʪʠ ʚʦ 
3A001.a.7.a. ʠʩʪʦ ʪʘʢʘ ʩʝ ʥʘʨʝʢʫʚʘ ʠ ʤʘʢʩʠʤʘʣʥʠ 

ʚʣʝʟʥʠ/ʠʟʣʝʟʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʦʨʠʩʥʠʢʦʪ ʠʣʠ ʤʘʢʩʠʤʘʣʥʠ 

ʨʘʩʧʦʣʦʞʣʠʚʠ ʚʣʝʟʥʠ/ʠʟʣʝʟʥʠ ʚʨʝʜʥʦʩʪʠ, ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ 

ʠʥʪʝʛʨʘʣʥʦʪʦ ʩʪʨʫʿʥʦ ʢʦʣʦ ʝ ʩʧʘʢʫʚʘʥʦ ʠʣʠ ʛʦʣʦ. 

2. óɺʢʫʧʥʘʪʘ ʝʜʥʦʥʘʩʦʯʥʘ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʟʘ ʩʝʨʠʩʢʠ ʧʨʝʥʦʩ 
ʥʘ ʧʦʜʘʪʦʮʠ ʥʘ ʧʨʠʤʦʧʨʝʜʘʚʘʪʝʣʦʪô ʝ ʧʨʦʠʟʚʦʜ ʦʜ 

ʝʜʥʦʥʘʩʦʯʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʟʘ ʩʝʨʠʩʢʠ ʧʨʝʥʦʩ ʥʘ 

ʧʦʜʘʪʦʮʠ ʥʘ ʧʨʠʤʦʧʨʝʜʘʚʘʪʝʣʦʪ ʧʦʤʥʦʞʝʥʘ ʩʦ ʙʨʦʿʦʪ ʥʘ 

ʧʨʠʤʦʧʨʝʜʘʚʘʪʝʣʠ ʚʦ ʫʨʝʜʦʪ ʩʦ ʥʠʟʘ ʛʝʿʪʦʚʠ ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʥʘ 

ʩʘʤʦʪʦ ʤʝʩʪʦ (FPGA).  

8. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

9. ʀʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʟʘ ʥʝʚʨʘʣʥʠ ʤʨʝʞʠ; 

10. ʀʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʠʟʨʘʙʦʪʝʥʠ ʧʦ ʥʘʨʘʯʢʘ ʯʠʿʘ ʬʫʥʢʮʠʿʘ ʠʣʠ ʯʠʿ 

ʢʦʥʪʨʦʣʝʥ ʩʪʘʪʫʩ ʥʘ ʦʧʨʝʤʘʪʘ ʚʦ ʢʦʿʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʘʪ 

ʠʥʪʝʛʨʘʣʥʠʪʝ ʢʦʣʘ ʩʝ ʥʝʧʦʟʥʘʪʠ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʠ ʠʤʘʘʪ ʢʦʿʘ 

ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a. ʇʦʚʝ˃ʝ ʦʜ 1500 ʪʝʨʤʠʥʘʣʠ; 

b. ɺʦʦʙʠʯʘʝʥʦ Ăʦʩʥʦʚʥʦ ʚʨʝʤʝ ʥʘ ʜʦʮʥʝˁʝ ʥʘ ʰʠʨʝˁʝ ʥʘ 

ʩʠʛʥʘʣʦʪ ʥʘ ʚʣʝʟʥʘʪʘ ʧʦʨʪʘñ ʧʦʤʘʣʦ ʦʜ 0,02 ns; ʠʣʠ  

c. ʈʘʙʦʪʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʧʦʛʦʣʝʤʘ ʦʜ 3 GHz; 

11. ɼʠʛʠʪʘʣʥʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʦʧʠʰʘʥʠ ʚʦ 

3A001.a.3. ʜʦ 3A001.a.10. ʠ ʚʦ 3A001.a.12., ʢʦʠ ʩʝ ʟʘʩʥʦʚʘʥʠ ʥʘ 

ʢʦʿ ʙʠʣʦ ʩʣʦʞʝʥ ʧʦʣʫʩʧʨʦʚʦʜʥʠʢ ʠ ʢʦʠ ʠʤʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ɽʢʚʠʚʘʣʝʥʪ ʥʘ ʫʧʦʪʨʝʙʣʠʚ ʙʨʦʿ ʥʘ ʚʣʝʟʦʚʠ-ʛʝʿʪʦʚʠ ʧʦʛʦʣʝʤ ʦʜ 

3 000 (ʚʣʝʟʦʚʠ-ʛʝʿʪʦʚʠ ʩʦ ʜʚʘ ʚʣʝʟʘ); ʠʣʠ  

b. ʊʘʢʪʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜʤʠʥʫʚʘ 1,2 GHz; 

12. ʇʨʦʮʝʩʦʨʠ ʩʦ ʙʨʟʘ ʌʫʨʠʝʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ (FFT) ʩʦ ʥʦʤʠʥʘʣʥʦ 

ʚʨʝʤʝ ʥʘ ʠʟʚʨʰʫʚʘˁʝ ʟʘ ʝʜʥʘ ʩʣʦʞʝʥʘ ʌʫʨʠʝʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ 

ʦʜ N-ʪʦʯʢʠ ʧʦʤʘʣʦ ʦʜ (N log2 N)/20 480 ms, ʢʘʜʝ ʰʪʦ N ʝ ʙʨʦʿ ʥʘ 

ʪʦʯʢʠ;  



ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʂʦʛʘ N ʠʟʥʝʩʫʚʘ 1 024 ʪʦʯʢʠ, ʬʦʨʤʫʣʘʪʘ ʚʦ 3A001.a.12. ʜʘʚʘ 

ʚʨʝʤʝ ʥʘ ʠʟʚʨʰʫʚʘˁʝ ʦʜ 500 Õs. 

13. ʀʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʟʘ ʜʠʨʝʢʪʝʥ ʜʠʛʠʪʘʣʝʥ ʩʠʥʪʝʪʠʟʘʪʦʨ (DDS) ʩʦ 

ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a.  ʈʘʙʦʪʝʥ ʪʘʢʪ ʥʘ ʜʠʛʠʪʘʣʥʦ-ʘʥʘʣʦʛʥʠʦʪ ʢʦʥʚʝʨʪʦʨ (DAC) ʦʜ 

3,5 GHz ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʨʝʟʦʣʫʮʠʿʘ ʥʘ DAC ʦʜ 10 ʙʠʪʦʚʠ ʠʣʠ 

ʧʦʛʦʣʝʤʘ, ʥʦ ʧʦʤʘʣʘ ʦʜ 12 ʙʠʪʦʚʠ; ʠʣʠ 

b. ʈʘʙʦʪʝʥ ʪʘʢʪ ʥʘ DAC ʦʜ 1,25 GHz ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʨʝʟʦʣʫʮʠʿʘ 

ʥʘ DAC ʦʜ 12 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʘ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʈʘʙʦʪʥʠʦʪ ʪʘʢʪ ʥʘ DAC ʤʦʞʝ ʜʘ ʩʝ ʥʘʚʝʜʝ ʢʘʢʦ ʛʣʘʚʥʘ 

ʨʘʙʦʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʠʣʠ ʚʣʝʟʥʘ ʨʘʙʦʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ. 

b. ʉʪʦʢʠ ʦʜ ʤʠʢʨʦʙʨʘʥʦʚʦ ʠʣʠ ʤʠʣʠʤʝʪʘʨʩʢʦ ʙʨʘʥʦʚʦ ʧʦʜʨʘʯʿʝ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

 ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

 ɺʦ ʩʤʠʩʣʘ ʥʘ 3A001.b., ʧʘʨʘʤʝʪʘʨʦʪ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ 

ʤʦ˃ʥʦʩʪ ʤʦʞʝ ʜʘ ʙʠʜʝ ʥʘʚʝʜʝʥ ʥʘ ʣʠʩʪʦʪ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʠʪʝ ʥʘ 

ʧʨʦʠʟʚʦʜʦʪ ʠ ʢʘʢʦ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ, ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ, ʚʨʚʥʘ 

ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʠʣʠ ʘʤʧʣʠʪʫʜʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ.   

1. ɽʣʝʢʪʨʦʥʩʢʠ ʚʘʢʫʫʤʩʢʠ ʮʝʚʢʠ ʠ ʢʘʪʦʜʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ɿʘʙʝʣʝʰʢʘ 1: 3A001.b.1. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʮʝʚʢʠ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʠʤʘʘʪ 

ʠʣʠ ʢʦʠ ʠʤʘʘʪ ʥʦʤʠʥʘʣʝʥ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʚʦ ʢʦʿ 

ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʩʢʠ ʦʧʩʝʛ ʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ 

ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ:  

ʘ. ʌʨʝʢʚʝʥʮʠʿʘʪʘ ʥʝ ʥʘʜʤʠʥʫʚʘ 31,8 GHz; ʠ  

b. ʌʨʝʢʚʝʥʮʠʿʘʪʘ ʝ Ăʜʦʜʝʣʝʥʘ ʧʦ ITUò ʟʘ 

ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʩʢʠ ʫʩʣʫʛʠ, ʥʦ ʥʝ ʟʘ 

ʨʘʜʠʦʦʜʨʝʜʫʚʘˁʝ. 

ɿʘʙʝʣʝʰʢʘ 2: 3A001.b.1. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʮʝʚʢʠ ʢʦʠ ʥʝ ʩʝ Ăʧʦʜʦʙʥʠ ʟʘ 

ʚʩʝʣʝʥʘʪʘñ ʠ ʢʦʠ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʇʨʦʩʝʯʥʘʪʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ 

ʦʜ 50 W; ʠ  



b. ʇʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʩʦ ʨʘʙʦʪʝʥ ʨʝʞʠʤ ʥʘ ʢʦʿ ʙʠʣʦ 

ʬʨʝʢʚʝʥʮʠʩʢʠ ʦʧʩʝʛ ʩʦ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

    1. ʌʨʝʢʚʝʥʮʠʿʘʪʘ ʥʘʜʤʠʥʫʚʘ 31,8 GHz, ʥʦ ʥʝ 

ʥʘʜʤʠʥʫʚʘ 43,5 GHz; ʠ  

    2. ʌʨʝʢʚʝʥʮʠʿʘʪʘ ʝ Ăʜʦʜʝʣʝʥʘ ʧʦ ITUò ʟʘ 

ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʩʢʠ ʫʩʣʫʛʠ, ʥʦ ʥʝ ʟʘ 

ʨʘʜʠʦʦʜʨʝʜʫʚʘˁʝ. 

ʘ. ʎʝʚʢʠ ʩʦ ʧʨʦʛʨʝʩʠʚʝʥ ʙʨʘʥ, ʧʫʣʩʠʨʘʯʢʠ ʠʣʠ ʧʦʩʪʦʿʘʥ, ʢʦʠ: 

1. ʈʘʙʦʪʘʪ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʰʪʦ ʥʘʜʤʠʥʫʚʘ 31,8 GHz; 

2. ʀʤʘʘʪ ʛʨʝʿʘʯ ʥʘ ʢʘʪʦʜʘ ʩʦ ʚʨʝʤʝ ʦʜ ʚʢʣʫʯʫʚʘˁʝ ʜʦ 

ʦʩʪʚʘʨʫʚʘˁʝ ʥʘ ʥʦʤʠʥʘʣʥʘʪʘ ʈʌ ʤʦ˃ʥʦʩʪ ʧʦʢʨʘʪʢʦ ʦʜ 3 

ʩʝʢʫʥʜʠ; 

3. ʎʝʚʢʠ ʟʘʮʚʨʩʪʝʥʠ ʧʨʝʢʫ ʨʝʟʦʥʘʪʦʨʦʪ, ʠʣʠ ʥʠʚʥʠ ʜʝʨʠʚʘʪʠ, ʩʦ 
Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ 7% ʠʣʠ 

ʤʘʢʩʠʤʘʣʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 2,5 kW; 

4. ʍʝʣʠʢʦʠʜʘʣʥʠ ʮʝʚʢʠ, ʠʣʠ ʥʠʚʥʠ ʜʝʨʠʚʘʪʠ, ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ 
ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. Ăʄʦʤʝʥʪʘʣʥʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ ʝʜʥʘ 

ʦʢʪʘʚʘ ʠ ʧʨʦʩʝʯʥʘ ʤʦ˃ʥʦʩʪ (ʠʟʨʘʟʝʥʘ ʚʦ kW) 

ʧʦʤʥʦʞʝʥʘ ʩʦ ʬʨʝʢʚʝʥʮʠʿʘʪʘ (ʠʟʨʘʟʝʥʘ ʚʦ GHz), 

ʧʦʛʦʣʝʤʘ ʦʜ 0,5; 

b. Ăʄʦʤʝʥʪʘʣʥʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ ʦʜ ʝʜʥʘ ʦʢʪʘʚʘ 

ʠʣʠ ʧʦʤʘʣʘ ʠ ʧʨʦʩʝʯʥʘ ʤʦ˃ʥʦʩʪ (ʠʟʨʘʟʝʥʘ ʚʦ kW), 

ʧʦʤʥʦʞʝʥʘ ʩʦ ʬʨʝʢʚʝʥʮʠʿʘʪʘ (ʠʟʨʘʟʝʥʘ ʚʦ GHz), 

ʧʦʛʦʣʝʤʘ ʦʜ 1; ʠʣʠ 

c. ʉʝ Ăʧʦʜʦʙʥʠ ʟʘ ʚʩʝʣʝʥʘʪʘñ; 

b. ɿʘʩʠʣʫʚʘʯʢʠ ʮʝʚʢʠ ʩʦ ʚʢʨʩʪʝʥʠ ʧʦʣʠˁʘ ʩʦ ʟʘʩʠʣʫʚʘˁʝ ʧʦʛʦʣʝʤʦ 

ʦʜ 17 dB; 

c. ʀʤʧʨʝʛʥʠʨʘʥʠ ʢʘʪʦʜʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʠ ʮʝʚʢʠ ʢʦʠ 

ʛʝʥʝʨʠʨʘʘʪ ʧʦʩʪʦʿʘʥʘ ʛʫʩʪʠʥʘ ʥʘ ʩʪʨʫʿʘ ʢʦʿʘ ʚʦ ʥʦʤʠʥʘʣʥʠ 

ʨʘʙʦʪʥʠ ʫʩʣʦʚʠ ʥʘʜʤʠʥʫʚʘ 5 A/cm
2
; 

2. ɿʘʩʠʣʫʚʘʯʠ ʥʘ ʤʦ˃ʥʦʩʪ ʩʦ ʤʠʢʨʦʙʨʘʥʦʚʠ Ăʤʦʥʦʣʠʪʥʠ ʠʥʪʝʛʨʘʣʥʠ 

ʢʦʣʘñ (MMIC) ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ 2,7 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 6,8 GHz ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ 

ʧʦʛʦʣʝʤʘ ʦʜ 15% ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ: 



 1. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 75 W 

(48,75 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 2,7 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ 

ʩʦ 2,9 GHz; 

 2. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 55 W (47,4 

dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 2,9 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 3,2 

GHz; 

 3. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 40 W (46 

dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 3,2 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 3,7 

GHz; ʠʣʠ 

 4. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 20 W (43 

dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 3,7 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 6,8 

GHz; 

b. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ 6,8 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 16 GHz ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ 

ʧʦʛʦʣʝʤʘ ʦʜ 10% ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 1. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 10 W (40 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 6,8 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 8,5 GHz; ʠʣʠ 

 2. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 5 W (37 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 8,5 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 16 GHz; 

c. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 3 W (34,77 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 16 

GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 31,8 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ 

ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ 10%; 

d. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 0,1 nW (-70 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 31,8 

GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 37 GHz ; 

e. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 1 W (30 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 37 GHz 

ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 43,5 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ 

ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ 10%;  

f. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 31,62 mW (15 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 

43,5 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 75 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ 

ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ 10%; 

g. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 10 mW (10 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 75 



GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 90 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ 

ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ 5%; ʠʣʠ 

h. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 0,1 nW (-70 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 90 

GHz; 

ɿʘʙʝʣʝʰʢʘ 1: ʅʝ ʩʝ ʢʦʨʠʩʪʠ. 

ɿʘʙʝʣʝʰʢʘ 2: ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ MMIC ʯʠʿʘ ʥʦʤʠʥʘʣʥʘ 

ʨʘʙʦʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʩʧʘʺʘ ʚʦ ʧʦʚʝ˃ʝ ʦʜ ʝʜʝʥ 

ʬʨʝʢʚʝʥʮʠʩʢʠ onceʛ, ʢʘʢʦ ʰʪʦ ʝ ʜʝʬʠʥʠʨʘʥʦ ʚʦ 

3A001.b.2.a. ʜʦ 3A001.b.2.h., ʩʝ ʫʪʚʨʜʫʚʘ ʩʦ ʧʨʘʛʦʪ 

ʥʘ ʥʘʿʥʠʩʢʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ 

ʤʦ˃ʥʦʩʪ. 

ɿʘʙʝʣʝʰʢʘ 3: ɿʘʙʝʣʝʰʢʠʪʝ 1 ʠ 2 ʚʦ 3A ʥʘʚʝʜʫʚʘʘʪ ʜʝʢʘ 

3A001.b.2. ʥʝ ʢʦʥʪʨʦʣʠʨʘ MMIC ʜʦʢʦʣʢʫ ʪʠʝ ʩʝ 

ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʨʫʛʠ ʧʨʠʤʝʥʠ, ʥʘ 

ʧʨʠʤʝʨ, ʟʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʿʘ, ʨʘʜʘʨʠ, 

ʘʚʪʦʤʦʙʠʣʠ.  

3. ɿʘʩʝʙʥʠ ʤʠʢʨʦʙʨʘʥʦʚʠ ʪʨʘʥʟʠʩʪʦʨʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

a. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ 2,7 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 6,8 GHz ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 1. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 400 W (56 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 2,7 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 2,9 GHz; 

 2. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 205 W 

 (53,12 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 2,9 GHz ʜʦ ʠ 

 ʟʘʢʣʫʯʥʦ ʩʦ 3,2 GHz; 

 3. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 115 W 

 (50,61 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 3,2 GHz ʜʦ ʠ 

 ʟʘʢʣʫʯʥʦ ʩʦ 3,7 GHz; ʠʣʠ 

 4. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 60 W 

 (47,78 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 3,7 GHz ʜʦ ʠ 

 ʟʘʢʣʫʯʥʦ ʩʦ 6,8 GHz; 

b. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ 6,8 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 31,8 GHz ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 



 1. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 50 W (47 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 6,8 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 8,5 GHz; 

 2.  ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 15 W 

 (41,76 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 8,5 GHz ʜʦ ʠ 

 ʟʘʢʣʫʯʥʦ ʩʦ 12 GHz; 

 3. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 40 W (46 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 12 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 16 

 GHz; ʠʣʠ 

 4. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 7 W (38,45 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 16 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 31,8 GHz; 

c. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 0,5 W (27 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʰʪʦ 

ʥʘʜʤʠʥʫʚʘ 31,8 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 37 GHz; 

d. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 1 W (30 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʰʪʦ 

ʥʘʜʤʠʥʫʚʘ 37 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 43,5 GHz;  

e. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 0,1 nW (-70 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʰʪʦ 

ʥʘʜʤʠʥʫʚʘ 43,5 GHz; 

ɿʘʙʝʣʝʰʢʘ 1: ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʪʨʘʥʟʠʩʪʦʨ ʯʠʠ ʥʦʤʠʥʘʣʥʠ 

ʨʘʙʦʪʥʠ ʬʨʝʢʚʝʥʮʠʠ ʩʧʘʺʘʘʪ ʚʦ ʧʦʚʝ˃ʝ ʦʜ ʝʜʝʥ 

ʬʨʝʢʚʝʥʮʠʩʢʠ onceʛ, ʢʘʢʦ ʰʪʦ ʝ ʜʝʬʠʥʠʨʘʥʦ ʚʦ 

3A001.b.3.ʘ ʜʦ 3A001.b.3.e., ʩʝ ʫʪʚʨʜʫʚʘ ʩʧʦʨʝʜ ʧʨʘʛʦʪ 

ʥʘ ʥʘʿʥʠʩʢʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ. 

ɿʘʙʝʣʝʰʢʘ 2: 3A001.b.3. ʦʧʬʘ˃ʘ ʛʦʣʠ ʧʣʦʯʢʠ, ʧʣʦʯʢʠ ʤʦʥʪʠʨʘʥʠ 

ʥʘ ʥʦʩʘʯʠ ʠʣʠ ʧʣʦʯʢʠ ʤʦʥʪʠʨʘʥʠ ʚʦ ʧʘʢʫʚʘˁʘ. ʅʝʢʦʠ 

ʟʘʩʝʙʥʠ ʪʨʘʥʟʠʩʪʦʨʠ ʤʦʞʝ ʜʘ ʩʝ ʩʨʝʪʥʘʪ ʠ ʧʦʜ 

ʠʤʝʪʦ ʟʘʩʠʣʫʚʘʯʠ ʥʘ ʤʦ˃ʥʦʩʪ, ʥʦ ʩʪʘʪʫʩʦʪ ʥʘ ʦʚʠʝ 

ʟʘʩʝʙʥʠ ʪʨʘʥʟʠʩʪʦʨʠ ʝ ʫʪʚʨʜʝʥ ʩʦ 3A001.b.3.  

4. ʄʠʢʨʦʙʨʘʥʦʚʠ ʧʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ ʟʘʩʠʣʫʚʘʯʠ ʠ ʤʠʢʨʦʙʨʘʥʦʚʠ 

ʩʢʣʦʧʦʚʠ/ʤʦʜʫʣʠ ʰʪʦ ʩʦʜʨʞʘʪ ʧʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ ʤʠʢʨʦʙʨʘʥʦʚʠ 

ʟʘʩʠʣʫʚʘʯʠ ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ 2,7 GHz, ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 6,8 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ 

ʧʦʛʦʣʝʤʘ ʦʜ 15% ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 



 1. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 500 W (57 

dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 2,7 GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 2,9 

GHz; 

 2. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 270 W (54,3 

dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 2,9 GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 3,2 

GHz; 

 3. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 200 W (53 

dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 3,2 GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 3,7 

GHz; ʠʣʠ 

 4. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 90 W (49,54 

dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 3,7 GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 6,8 

GHz; 

b. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ 6,8 GHz, ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 31,8 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ 

ʧʦʛʦʣʝʤʘ ʦʜ 10% ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

 1.  ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 70 W 

 (48,54 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 6,8 GHz, ʜʦ ʠ 

 ʟʘʢʣʫʯʥʦ ʩʦ 8,5 GHz; 

 2. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 50 W (47 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 8,5 GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 12 GHz; 

 3. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 30 W (44,77 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 12 GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 16 GHz; ʠʣʠ 

 4. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 20 W (43 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 16 GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 31,8 GHz; 

c. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 0,5 W (27 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 31,8 

GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 37 GHz; 

d. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ 

ʧʦʛʦʣʝʤʘ ʦʜ 2 W (33 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ  37 GHz, 

ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 43,5 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ 

ʧʦʛʦʣʝʤʘ ʦʜ 10%; 

e. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ 43,5 GHz ʠ ʢʦʠ 

ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 



 1. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 0,2 W (23 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 43,5 GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 75 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ 

 10%; 

 2. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 20 mW (13 

 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 75 GHz, ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 

 90 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ 

 5%; ʠʣʠ 

 3.  ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 0,1 nW      

 (-70 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 90 GHz; ʠʣʠ 

f. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ 2,7 GHz ʠ ʛʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ (ʚʦ ʚʘʪʠ), ʈsat, 

ʧʦʛʦʣʝʤʘ ʦʜ 400 ʧʦʜʝʣʝʥʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘʪʘ ʨʘʙʦʪʥʘ 

ʬʨʝʢʚʝʥʮʠʿʘ (ʚʦ GHz) ʥʘ ʢʚʘʜʨʘʪ [Psat > 400 W*GHz
2
/fGHz 

2
]; 

2. Ăʌʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛñ ʦʜ 5 % ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠ 

3. ʂʦʠ ʙʠʣʦ ʜʚʝ ʩʪʨʘʥʠ ʥʦʨʤʘʣʥʠ ʤʝʺʫ ʩʝʙʝ ʩʦ ʜʦʣʞʠʥʘ d (ʚʦ 
ʩʘʥʪʠʤʝʪʨʠ) ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ 15 ʧʦʜʝʣʝʥʘ ʩʦ ʥʘʿʥʠʩʢʘʪʘ 

ʨʘʙʦʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʚʦ GHz [d Ò 15cm * GHz / fGHz];  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ʌʨʝʢʚʝʥʮʠʿʘʪʘ ʦʜ 2,7 GHz ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʝ ʟʘ ʥʘʿʥʠʩʢʘ 

ʨʘʙʦʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ (fGHz) ʚʦ ʬʦʨʤʫʣʘʪʘ ʚʦ 3A001.b.4.f.3., ʟʘ 

ʟʘʩʠʣʫʚʘʯʠʪʝ ʢʦʠ ʠʤʘʘʪ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʢʦʠ 

ʩʝ ʜʦ 2,7 GHz ʠʣʠ ʧʦʥʠʩʢʠ [dÒ 15cm*GHz/2,7 GHz]. 

ʅʘʧʦʤʝʥʘ: ɿʘʩʠʣʫʚʘʯʠʪʝ ʥʘ ʤʦ˃ʥʦʩʪ ʦʜ ʪʠʧʦʪ MMIC 

ʪʨʝʙʘ ʜʘ ʩʝ  ʦʮʝʥʫʚʘʘʪ ʩʧʦʨʝʜ ʢʨʠʪʝʨʠʫʤʠʪʝ 

ʚʦ 3A001.b.2. 

ɿʘʙʝʣʝʰʢʘ 1: ʅʝ ʩʝ ʢʦʨʠʩʪʠ. 

ɿʘʙʝʣʝʰʢʘ 2: ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʫʨʝʜ ʯʠʿʘ ʥʦʤʠʥʘʣʥʘ 

ʨʘʙʦʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʦʧʬʘ˃ʘ ʧʦʚʝ˃ʝ ʦʜ ʝʜʝʥ 

ʬʨʝʢʚʝʥʮʠʩʢʠ ʦʧceʛ, ʢʘʢʦ ʰʪʦ ʝ ʦʧʨʝʜʝʣʝʥʦ ʚʦ 

3A001.b.4.ʘ ʜʦ 3A001.b.4.ʝ., ʩʝ ʫʪʚʨʜʫʚʘ ʩʧʦʨʝʜ 

ʧʨʘʛʦʪ ʥʘ ʥʘʿʥʠʩʢʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ 

ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ. 

ɿʘʙʝʣʝʰʢʘ 3: 3A001.b.4. ʦʧʬʘ˃ʘ ʧʨʝʜʘʚʘʪʝʣʩʢʠ/ʧʨʠʝʤʥʠʯʢʠ 

ʤʦʜʫʣʠ ʠ ʧʨʝʜʘʚʘʪʝʣʩʢʠ ʤʦʜʫʣʠ. 

5. ʌʠʣʪʨʠ ʩʦ ʤʦʞʥʦʩʪ ʥʘ ʝʣʝʢʪʨʦʥʩʢʦ ʠʣʠ ʤʘʛʥʝʪʥʦ ʧʦʜʝʩʫʚʘˁʝ ʥʘ 

ʧʦʿʘʩʥʦʧʨʦʧʫʩʪʣʠʚʠ ʠʣʠ ʧʦʿʘʩʥʦʥʝʧʨʦʧʫʩʪʣʠʚʠ ʬʠʣʪʨʠ ʢʦʠ ʠʤʘʘʪ 



ʧʦʚʝ˃ʝ ʦʜ 5 ʧʦʜʝʩʫʚʘʯʢʠ ʨʝʟʦʥʘʪʦʨʠ ʩʦ ʤʦʞʥʦʩʪ ʟʘ ʧʦʜʝʩʫʚʘˁʝ ʥʘ  

ʬʨʝʢʚʝʥʮʠʩʢʠ ʦʧʩʝʛ (fmax/fmin) ʦʜ 1,5:1 ʟʘ ʧʦʤʘʣʢʫ ʦʜ 10 Õs ʠ 

ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a. ʐʠʨʦʯʠʥʘ ʥʘ ʧʨʦʧʫʩʪʣʠʚʠʦʪ ʦʧʩʝʛ ʝ ʧʦʛʦʣʝʤʘ ʦʜ 0,5% ʦʜ 

ʮʝʥʪʨʘʣʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ; ʠʣʠ 

b. ʐʠʨʦʯʠʥʘʪʘ ʥʘ ʥʝʧʨʦʧʫʩʪʣʠʚʠʦʪ ʦʧʩʝʛ ʝ ʧʦʤʘʣʘ ʦʜ 0,5% ʦʜ 

ʮʝʥʪʨʘʣʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ; 

6. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

7. ʂʦʥʚʝʨʪʦʨʠ ʠ ʭʘʨʤʦʥʠʯʥʠ ʤʠʢʩʝʨʠ ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʬʨʝʢʚʝʥʮʠʩʢʠʦʪ oʧceʛ ʥʘ 

 Ăʘʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣʠñ ʥʘʜ 90 GHz; 

b. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʨʘʙʦʪʥʠʦʪ ʦʧʩʝʛ ʥʘ ʛʝʥʝʨʘʪʦʨʠ 

 ʥʘ ʩʠʛʥʘʣʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

 1. ʅʘʜ 90 GHz; 

 2. ɼʦ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 100 mW (20 dBm) ʚʦ ʨʘʤʢʠʪʝ                      

 ʥʘ ʬʨʝʢʚʝʥʪʥʠʦʪ ʦʧʩʝʛ ʥʘʜ 43,5 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘʿ˃ʠ 90 

 GHz; 

c. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʦʧʝʨʘʪʠʚʥʠʦʪ ʦʧʩʝʛ ʥʘ 

 ʘʥʘʣʠʟʘʪʦʨʠʪʝ ʥʘ ʤʨʝʞʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

 1. ʅʘʜ 110 GHz; 

 2. ɼʦ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 31,62 mW (15 dBm) ʚʦ 

 ʨʘʤʢʠʪʝ ʥʘ ʬʨʝʢʚʝʥʪʥʠʦʪ ʦʧʩʝʛ ʥʘʜ 43,5 GHz, ʥʦ ʥʝ 

 ʥʘʜʤʠʥʫʚʘʿ˃ʠ 90 GHz; 

 3. ɼʦ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 1 mW (0 dBm) ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

 ʬʨʝʢʚʝʥʪʥʠʦʪ ʦʧʩʝʛ ʥʘʜ 90 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘʿ˃ʠ 110 GHz; 

 ʠʣʠ 

d. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʬʨʝʢʚʝʥʪʥʠʦʪ ʦʧʩʝʛ ʥʘ 

 ʤʠʢʨʦʙʨʘʥʦʚʠ ʪʝʩʪ-ʧʨʠʝʤʥʠʮʠ ʥʘʜ 110 GHz; 

8. ʄʠʢʨʦʙʨʘʥʦʚʠ ʟʘʩʠʣʫʚʘʯʠ ʥʘ ʤʦ˃ʥʦʩʪ ʢʦʠ ʩʦʜʨʞʘʪ ʮʝʚʢʠ ʥʘʚʝʜʝʥʠ 
ʚʦ 3A001.b.1. ʠ ʢʦʠ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a. ʈʘʙʦʪʥʘ ʬʨʝʢʚʝʥʮʠʠ ʥʘʜ 3 GHz; 

b. ʇʨʦʩʝʯʥʘʪʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʚʦ ʦʜʥʦʩ ʥʘ ʤʘʩʘʪʘ ʥʘʜʤʠʥʫʚʘ 80 

W/kg; ʠ 

c. ɺʦʣʫʤʝʥʦʪ ʝ ʧʦʤʘʣ ʦʜ 400 cm
3
; 



ɿʘʙʝʣʝʰʢʘ: 3A001.b.8. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʩʦ 

 ʨʘʙʦʪʝʥ ʨʝʞʠʤ ʥʘ ʢʦʿ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʩʢʠ ʦʧʩʝʛ ʰʪʦ ʝ 

 Ăʜʦʜʝʣʝʥ ʧʦ ITUñ ʟʘ ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʩʢʠ ʫʩʣʫʛʠ, ʥʦ ʥʝ 

 ʟʘ ʨʘʜʠʦʦʜʨʝʜʫʚʘˁʝ. 

9. ʄʠʢʨʦʙʨʘʥʦʚʠ ʤʦʜʫʣʠ ʟʘ ʟʘʩʠʣʫʚʘˁʝ ʥʘ ʤʦ˃ʥʦʩʪ (MPM) ʢʦʠ ʩʝ 

ʩʦʩʪʦʿʘʪ ʦʜ ʧʨʦʛʨʝʩʠʚʥʘ ʙʨʘʥʦʚʘ ʮʝʚʢʘ, ʤʠʢʨʦʙʨʘʥʦʚʦ Ăʤʦʥʦʣʠʪʥʦ 

ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦñ ʠ ʠʥʪʝʛʨʘʣʝʥ ʝʣʝʢʪʨʠʯʝʥ ʢʦʥʜʠʮʠʦʥʝʨ ʠ ʢʦʠ ʛʠ 

ʠʤʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. óɺʨʝʤʝʪʦ ʥʘ ʚʢʣʫʯʫʚʘˁʝô ʦʜ ʠʩʢʣʫʯʝʥʘ ʜʦ ʮʝʣʦʩʥʦ 

ʬʫʥʢʮʠʦʥʘʣʥʘ ʩʦʩʪʦʿʙʘ ʝ ʧʦʢʨʘʪʢʦ ʦʜ 10 ʩʝʢʫʥʜʠ; 

b. ɺʦʣʫʤʝʥʦʪ ʝ ʧʦʤʘʣ ʦʜ ʧʨʦʠʟʚʦʜʦʪ ʦʜ ʤʘʢʩʠʤʘʣʥʘʪʘ ʥʦʤʠʥʘʣʥʘ 

ʤʦ˃ʥʦʩʪ ʚʦ ʚʘʪʠ ʧʦʤʥʦʞʝʥʘ ʩʦ 10 cm
3
/W; ʠ 

c. Ăʄʦʤʝʥʪʘʣʥʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ ʝ ʧʦʛʦʣʝʤʘ ʦʜ 1 ʦʢʪʘʚʘ (fmax. 

> 2fmin.) ʠ ʧʦʩʝʜʫʚʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ɿʘ ʬʨʝʢʚʝʥʮʠʠ ʝʜʥʘʢʚʠ ʠʣʠ ʧʦʤʘʣʠ ʦʜ 18 GHz, ʠʟʣʝʟʥʘ RF-

ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 100 W; ʠʣʠ 

2. ʌʨʝʢʚʝʥʮʠʿʘ ʧʦʛʦʣʝʤʘ ʦʜ 18 GHz; 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ɿʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʚʦʣʫʤʝʥʦʪ ʚʦ 3A001.b.9.b. ʝ ʜʘʜʝʥ ʩʣʝʜʥʠʦʪ 

ʧʨʠʤʝʨ: ʟʘ ʤʘʢʩʠʤʘʣʥʘ ʥʦʤʠʥʘʣʥʘ ʤʦ˃ʥʦʩʪ ʦʜ 20 W, ʚʦʣʫʤʝʥʦʪ 

˃ʝ ʙʠʜʝ: 20 W × 10 cm
3
/W = 200 cm

3
. 

2. óɺʨʝʤʝʪʦ ʥʘ ʚʢʣʫʯʫʚʘˁʝô ʚʦ 3A001.b.9.a. ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʚʨʝʤʝʪʦ 

ʢʦʝ ʝ ʧʦʪʨʝʙʥʦ ʟʘ ʜʘ ʩʝ ʜʦʿʜʝ ʦʜ ʮʝʣʦʩʥʦ ʠʩʢʣʫʯʝʥʘ ʜʦ ʮʝʣʦʩʥʦ 

ʬʫʥʢʮʠʦʥʘʣʥʘ ʩʦʩʪʦʿʙʘ, ʦʜʥʦʩʥʦ ʛʦ ʚʢʣʫʯʫʚʘ ʠ ʚʨʝʤʝʪʦ ʥʘ 

ʟʘʛʨʝʚʘˁʝ ʥʘ MPM. 

10. ʆʩʮʠʣʘʪʦʨʠ ʠʣʠ ʦʩʮʠʣʘʪʦʨʩʢʠ ʩʢʣʦʧʦʚʠ ʟʘ ʢʦʠ ʝ ʥʘʚʝʜʝʥʦ ʜʝʢʘ  

ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʩʦ ʬʘʟʝʥ ʰʫʤ ʧʨʠ ʝʜʥʦʩʪʨʘʥʠʯʥʘ (SSB) ʤʦʜʫʣʘʮʠʿʘ 

ʚʦ dBc/Hz, ʢʦʿ ʝ ʧʦʤʘʣ (ʧʦʜʦʙʘʨ) ʦʜ ï (126 + 20log10Fï 20log10f) ʢʘʜʝ 

ʙʠʣʦ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʦʜ 10 Hz Ò F Ò 10 kHz;  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 3A001.b.10., F ʝ ʦʪʩʪʘʧʫʚʘˁʝʪʦ (ʦʬʩʝʪ) ʦʜ ʨʘʙʦʪʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʚʦ Hz, ʘ f ʝ ʨʘʙʦʪʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʚʦ MHz. 

11. Ăʉʠʥʪʝʪʠʟʘʪʦʨ  ʥʘ ʬʨʝʢʚʝʥʮʠʿʘñ Ăʝʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʢʦʠ ʠʤʘʘʪ 

Ăʚʨʝʤʝ ʥʘ ʢʦʤʫʪʘʮʠʿʘ (ʧʨʦʤʝʥʘ) ʥʘ ʬʨʝʢʚʝʥʮʠʿʘñ ʢʘʢʦ ʰʪʦ ʝ 

ʦʧʨʝʜʝʣʝʥʦ ʦʜ ʢʦʝ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ:  

ʘ. ʇʦʢʨʘʪʢʦ ʦʜ 156 ps; 



b. ʇʦʢʨʘʪʢʦ ʦʜ 100 Õs ʟʘ ʢʦʿʘ ʙʠʣʦ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʢʦʿʘ 

ʥʘʜʤʠʥʫʚʘ 1,6 GHz ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʩʠʥʪʝʪʠʟʠʨʘʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 4,8 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 10,6 GHz; 

c. ʇʦʢʨʘʪʢʦ ʦʜ 250 Õs ʟʘ ʢʦʿʘ ʙʠʣʦ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʢʦʿʘ 

ʥʘʜʤʠʥʫʚʘ 550 ʄHz ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʩʠʥʪʝʪʠʟʠʨʘʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 10,6 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 31,8 

GHz; 

d. ʇʦʢʨʘʪʢʦ ʦʜ 500 Õs ʟʘ ʢʦʿʘ ʙʠʣʦ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʢʦʿʘ 

ʥʘʜʤʠʥʫʚʘ 550 ʄHz ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʩʠʥʪʝʪʠʟʠʨʘʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 31,8 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 43,5 

GHz;  

e. ʇʦʢʨʘʪʢʦ ʦʜ 1 ms ʟʘ ʢʦʿʘ ʙʠʣʦ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ 

ʥʘʜʤʠʥʫʚʘ 550 MHz ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʩʠʥʪʝʪʠʟʠʨʘʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 43,5 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 56 GHz;  

f. ʇʦʢʨʘʪʢʦ ʦʜ 1 ms ʟʘ ʢʦʿʘ ʙʠʣʦ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ 

ʥʘʜʤʠʥʫʚʘ 2,2 GHz ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʩʠʥʪʝʪʠʟʠʨʘʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 56 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 90 GHz; 

ʠʣʠ 

g. ʇʦʢʨʘʪʢʦ ʦʜ 1 ms ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʩʠʥʪʝʪʠʟʠʨʘʥʘʪʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 90 GHz; 

ʅʘʧʦʤʝʥʘ: ɿʘ ʦʧʰʪʦʥʘʤʝʥʩʢʠʪʝ Ăʘʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣñ, 

 ʛʝʥʝʨʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣ, ʘʥʘʣʠʟʘʪʦʨʠ ʥʘ ʤʨʝʞʘʪʘ ʠ 

 ʤʠʢʨʦʙʨʘʥʦʚʠʪʝ ʪʝʩʪ-ʧʨʠʝʤʥʠʮʠ, ʚʠʜʝʪʝ 3A002.c., 

 ʦʜʥʦʩʥʦ 3A002.d., 3A002.e. ʠ 3A002.f., ʩʦʦʜʚʝʪʥʦ. 

c. ʋʨʝʜʠ ʟʘ ʘʢʫʩʪʠʯʥʠ ʙʨʘʥʦʚʠ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ 

ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ: 

1. ʋʨʝʜʠ ʟʘ ʧʦʚʨʰʠʥʩʢʠ ʘʢʫʩʪʠʯʝʥ ʙʨʘʥ ʠ ʘʢʫʩʪʠʯʥʠ ʙʨʘʥʦʚʠ ʟʘ ʯʠʪʘˁʝ 

ʥʘ ʧʦʚʨʰʠʥʘʪʘ (ʧʣʠʪʦʢ ʦʙʝʤ), ʢʦʠ ʠʤʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʅʦʩʝʯʢʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜʤʠʥʫʚʘ 6 GHz; 

b. ʅʦʩʝʯʢʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜʤʠʥʫʚʘ 1 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 6 

GHz ʠ ʧʦʩʝʜʫʚʘ ʢʦʝ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. óʇʦʪʠʩʥʫʚʘˁʝ ʥʘ ʙʦʯʥʠʪʝ ʩʪʨʘʥʠ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘô 

ʢʦʝ ʥʘʜʤʠʥʫʚʘ 65 dB; 

2. ʇʨʦʠʟʚʦʜʦʪ ʦʜ ʤʘʢʩʠʤʘʣʥʦʪʦ ʚʨʝʤʝ ʥʘ ʜʦʮʥʝˁʝ ʠ 

ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʦʧʩʝʛʦʪ (ʚʨʝʤʝʪʦ ʠʟʨʘʟʝʥʦ ʚʦ Õs, ʘ 

ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʦʧʩʝʛʦʪ ʚʦ MHz) ʝ ʧʦʛʦʣʝʤ ʦʜ 100; 

3. ʐʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ʧʦʛʦʣʝʤʘ ʦʜ 250 MHz; ʠʣʠ 



4. ɼʠʩʧʝʨʟʠʚʥʦ ʜʦʮʥʝˁʝ ʧʦʛʦʣʝʤʦ ʜʦ 10 Õs; ʠʣʠ 

c. ʅʦʩʝʯʢʘ ʬʨʝʢʚʝʥʮʠʿʘ ʦʜ 1 GHz ʠʣʠ ʧʦʤʘʣʘ ʠ ʢʦʿʘ ʠʤʘ ʰʪʦ ʙʠʣʦ 

ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʇʨʦʠʟʚʦʜʦʪ ʦʜ ʤʘʢʩʠʤʘʣʥʦʪʦ ʚʨʝʤʝ ʥʘ ʜʦʮʥʝˁʝ ʠ 

ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʦʧʩʝʛʦʪ (ʚʨʝʤʝʪʦ ʠʟʨʘʟʝʥʦ ʚʦ Õs, ʘ 

ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʦʧʩʝʛʦʪ ʚʦ MHz) ʝ ʧʦʛʦʣʝʤ ʦʜ 100; 

2. ɼʠʩʧʝʨʟʠʚʥʦ ʜʦʮʥʝˁʝ ʧʦʛʦʣʝʤʦ ʜʦ 10 Õs; ʠʣʠ 

3. óʉʪʨʘʥʠʯʥʦ ʦʪʬʨʣʘˁʝ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘô ʢʦʝ ʥʘʜʤʠʥʫʚʘ 65 dB 

ʠ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪ ʧʦʛʦʣʝʤʘ ʦʜ 100 MHz;  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óʇʦʪʠʩʥʫʚʘˁʝ ʥʘ ʙʦʯʥʠʪʝ ʩʪʨʘʥʠ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘô ʝ 

ʤʘʢʩʠʤʘʣʥʦʪʦ ʧʦʪʠʩʥʫʚʘˁʝ ʫʪʚʨʜʝʥʦ ʚʦ ʣʠʩʪʦʪ ʩʦ 

ʩʧʝʮʠʬʠʢʘʮʠʠ. 

2. ʋʨʝʜʠ ʟʘ ʘʢʫʩʪʠʯʥʠ ʙʨʘʥʦʚʠ ʟʘ ʦʙʝʤ (ʚʦʣʫʤʝʥ) ʢʦʠ ʜʦʟʚʦʣʫʚʘʘʪ 

ʜʠʨʝʢʪʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠʪʝ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 6 

GHz;  

3. ɸʢʫʩʪʠʯʥʦ-ʦʧʪʠʯʢʠ ʫʨʝʜʠ ʟʘ Ăʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣñ ʢʦʠ ʛʦ ʢʦʨʠʩʪʘʪ 

ʤʝʺʫʩʝʙʥʦʪʦ ʜʝʿʩʪʚʦ ʧʦʤʝʺʫ ʘʢʫʩʪʠʯʥʠʪʝ ʙʨʘʥʦʚʠ (ʦʙʝʤʝʥ ʙʨʘʥ ʠʣʠ 

ʧʦʚʨʰʠʥʩʢʠ ʙʨʘʥ) ʠ ʩʚʝʪʣʦʩʥʠ ʙʨʘʥʦʚʠ, ʰʪʦ ʦʚʦʟʤʦʞʫʚʘ ʜʠʨʝʢʪʥʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠ ʠʣʠ ʩʣʠʢʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʩʧʝʢʪʨʘʣʥʘ ʘʥʘʣʠʟʘ, 

ʢʦʨʝʣʘʮʠʿʘ ʠʣʠ ʢʦʥʚʦʣʫʮʠʿʘ; 

ɿʘʙʝʣʝʰʢʘ: 3A001.c. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʫʨʝʜʠ ʟʘ ʘʢʫʩʪʠʯʥʠ ʙʨʘʥʦʚʠ ʢʦʠ ʩʝ 

ʦʛʨʘʥʠʯʝʥʠ ʥʘ ʝʜʥʦʧʦʿʘʩʥʦ ʬʠʣʪʨʠʨʘˁʝ (single band pass), 

ʥʠʩʢʦʧʨʦʧʫʩʥʦ ʬʠʣʪʨʠʨʘˁʝ (low pass), ʚʠʩʦʢʦʧʨʦʧʫʩʥʦ 

ʬʠʣʪʨʠʨʘˁʝ (high pass / notch filtering), ʠʣʠ ʥʘ ʨʝʟʦʥʘʥʪʥʘ 

ʬʫʥʢʮʠʿʘ. 

d. ɽʣʝʢʪʨʦʥʩʢʠ ʫʨʝʜʠ ʠ ʢʦʣʘ ʢʦʠ ʩʦʜʨʞʘʪ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʢʦʠ ʩʝ 

ʧʨʦʠʟʚʝʜʝʥʠ ʦʜ Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ ʤʘʪʝʨʠʿʘʣʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʜ Ăʢʨʠʪʠʯʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘñ ʩʦ 

ʥʘʿʤʘʣʢʫ ʝʜʝʥ Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚ ñ ʩʦʩʪʘʚʝʥ ʜʝʣ ʠ ʢʦʠ ʛʦ ʠʤʘʘʪ ʢʦʝ ʙʠʣʦ 

ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʇʨʝʢʠʥʫʚʘʯ ʥʘ ʩʪʨʫʿʘ ʟʘ ʜʠʛʠʪʘʣʥʠ ʢʦʣʘ ʰʪʦ ʢʦʨʠʩʪʘʪ 

Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ ʛʝʿʪʦʚʠ (ʧʦʨʪʠ) ʠ ʢʘʿ ʢʦʠ ʧʨʦʠʟʚʦʜʦʪ ʥʘ ʚʨʝʤʝʪʦ 

ʥʘ ʜʦʮʥʝˁʝ ʧʦ ʧʦʨʪʘ (ʠʟʨʘʟʝʥʦ ʚʦ ʩʝʢʫʥʜʠ) ʠ ʜʠʩʠʧʘʮʠʿʘʪʘ ʥʘ 

ʤʦ˃ʥʦʩʪ ʧʦ ʛʝʿʪ (ʠʟʨʘʟʝʥʘ ʚʦ ʚʘʪʠ W) e ʧʦʤʘʣ ʦʜ 10
ï14

J; ʠʣʠ 

2. ʀʟʙʠʨʘˁʝ ʬʨʝʢʚʝʥʮʠʠ ʥʘ ʩʠʪʝ ʬʨʝʢʚʝʥʮʠʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʨʝʟʦʥʘʥʪʥʠ 
ʢʦʣʘ ʢʘʿ ʢʦʠ Q-ʚʨʝʜʥʦʩʪʘ ʝ ʧʦʛʦʣʝʤʘ ʦʜ 10 000; 

e. ɺʠʩʦʢʦʝʥʝʨʛʝʪʩʢʠ ʫʨʝʜʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 



1. óɵʝʣʠʠô ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. óʇʨʠʤʘʨʥʠ ˃ʝʣʠʠô ʢʦʠ ʠʤʘʘʪ óʛʫʩʪʠʥʘ ʥʘ ʝʥʝʨʛʠʿʘô ʥʘʜ 500 Wh/kg 

ʥʘ 20
o
C; 

b. óʉʝʢʫʥʜʘʨʥʠ ˃ʝʣʠʠô ʢʦʠ ʠʤʘʘʪ óʛʫʩʪʠʥʘ ʥʘ ʝʥʝʨʛʠʿʘô ʥʘʜ 350 

Wh/kg ʥʘ 20
o
C; 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ɿʘ ʮʝʣʠʪʝ ʥʘ 3A001.ʝ.1., óóʛʫʩʪʠʥʘ ʥʘ ʝʥʝʨʛʠʿʘʪʘô (Wh/kg) ʩʝ 

ʧʨʝʩʤʝʪʫʚʘ ʪʘʢʘ ʰʪʦ ʥʦʤʠʥʘʣʥʠʦʪ ʥʘʧʦʥ ˃ʝ ʩʝ ʧʦʤʥʦʞʠ ʩʦ 

ʥʦʤʠʥʘʣʥʠʦʪ ʢʘʧʘʮʠʪʝʪ ʚʦ ʘʤʧʝʨ-ʯʘʩʦʚʠ (Ah) ʠ ˃ʝ ʩʝ ʧʦʜʝʣʠ ʩʦ 

ʤʘʩʘʪʘ ʚʦ ʢʠʣʦʛʨʘʤʠ. ɼʦʢʦʣʢʫ ʥʦʤʠʥʘʣʥʠʦʪ ʢʘʧʘʮʠʪʝʪ ʥʝ ʝ 

ʥʘʚʝʜʝʥ, ʛʫʩʪʠʥʘʪʘ ʥʘ ʝʥʝʨʛʠʿʘʪʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʦʜ ʥʦʤʠʥʘʣʥʠʦʪ 

ʥʘʧʦʥ ʥʘ ʢʚʘʜʨʘʪ, ʢʦʿ ʧʦʪʦʘ ʩʝ ʧʦʤʥʦʞʫʚʘ ʩʦ ʚʨʝʤʝʪʨʘʝˁʝʪʦ ʥʘ 

ʧʨʘʟʥʝˁʝʪʦ ʚʦ ʯʘʩʦʚʠ ʠ ʩʝ ʜʝʣʠ ʩʦ ʦʪʧʦʨʦʪ ʥʘ ʧʨʘʟʥʝˁʝʪʦ ʚʦ ʦʤʠ 

ʠ ʤʘʩʘʪʘ ʚʦ ʢʠʣʦʛʨʘʤʠ.  

2. ɿʘ ʮʝʣʠʪʝ ʥʘ 3A001.ʝ.1., ó˃ ʝʣʠʿʘô ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʝʣʝʢʪʨʦʭʝʤʠʩʢʠ 

ʫʨʝʜ, ʢʦʿ ʠʤʘ ʧʦʟʠʪʠʚʥʘ ʠ ʥʝʛʘʪʠʚʥʘ ʝʣʝʢʪʨʦʜʘ, ʢʘʢʦ ʠ 

ʝʣʝʢʪʨʦʣʠʪ ʠ ʝ ʠʟʚʦʨ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ. ʊʦʘ ʝ ʦʩʥʦʚʥʠʦʪ 

ʛʨʘʜʙʝʥ ʙʣʦʢ ʥʘ ʙʘʪʝʨʠʿʘʪʘ. 

3. ɿʘ ʮʝʣʠʪʝ ʥʘ 3A001.ʝ.1.a., óʧʨʠʤʘʨʥʘ ˃ʝʣʠʿʘô ʝ ó˃ ʝʣʠʿʘô ʢʦʿʘ ʥʝ ʝ 

ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʜʘ ʩʝ ʧʦʣʥʠ ʦʜ ʜʨʫʛ ʠʟʚʦʨ. 

4. ɿʘ ʮʝʣʠʪʝ ʥʘ 3A001.ʝ.1.b., óʩʝʢʫʥʜʘʨʥʘ ˃ʝʣʠʿʘô ʝ ó˃ ʝʣʠʿʘô ʢʦʿʘ ʝ 

ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʜʘ ʩʝ ʧʦʣʥʠ ʩʦ ʥʘʜʚʦʨʝʰʝʥ ʝʣʝʢʪʨʠʯʝʥ ʠʟʚʦʨ. 

ɿʘʙʝʣʝʰʢʘ: 3A001.e.1. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʙʘʪʝʨʠʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʙʘʪʝʨʠʠ 

ʩʦ ʝʜʥʘ ˃ʝʣʠʿʘ. 

2. ɺʠʩʦʢʦʝʥʝʨʛʝʪʩʢʠ ʩʢʣʘʜʠʨʘʯʢʠ ʢʦʥʜʝʥʟʘʪʦʨʠ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 3A201.a. ʠ ʂʦʥʪʨʦʣʘ ʥʘ ʚʦʝʥʠ 

ʩʪʦʢʠ. 

ʘ. ʂʦʥʜʝʥʟʘʪʦʨʠ ʩʦ ʩʪʘʧʢʘ ʥʘ ʧʦʚʪʦʨʫʚʘˁʝ ʧʦʤʘʣʘ ʦʜ 10 Hz 

(ʢʦʥʜʝʥʟʘʪʦʨʠ ʟʘ ʝʜʥʦʢʨʘʪʥʦ ʧʨʘʟʥʝˁʝ) ʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ 

ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʈʘʙʦʪʥʠʦʪ ʥʘʧʦʥ ʝ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʛʦʣʝʤ ʦʜ 5 kV; 

2. ɻʫʩʪʠʥʘʪʘ ʥʘ ʝʥʝʨʛʠʿʘʪʘ ʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 250 J/kg; ʠ  

3. ɺʢʫʧʥʘʪʘ ʝʥʝʨʛʠʿʘ ʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 25 kJ; 

b. ʂʦʥʜʝʥʟʘʪʦʨʠ ʩʦ ʩʪʘʧʢʘ ʥʘ ʧʦʚʪʦʨʫʚʘˁʝ ʦʜ 10 Hz ʠʣʠ ʧʦʚʝ˃ʝ 

(ʢʦʥʜʝʥʟʘʪʦʨʠ ʩʦ ʟʘʯʝʩʪʝʥʦ ʧʦʚʪʦʨʫʚʘˁʝ ʥʘ ʧʨʘʟʥʝˁʝʪʦ) ʢʦʠ ʛʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʈʘʙʦʪʥʠʦʪ ʥʘʧʦʥ ʝ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʛʦʣʝʤ ʦʜ 5 kV; 



2. ɻʫʩʪʠʥʘʪʘ ʥʘ ʝʥʝʨʛʠʿʘʪʘ ʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 50 J/kg; 

3. ɺʢʫʧʥʘʪʘ ʝʥʝʨʛʠʿʘ ʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 100 kJ; ʠ 

4. ɺʢʫʧʥʠʦʪ ʙʨʦʿ ʮʠʢʣʫʩʠ ʥʘ ʧʦʣʥʝˁʝ/ʧʨʘʟʥʝˁʝ ʝ ʝʜʥʘʢʦʚ ʠʣʠ 
ʧʦʛʦʣʝʤ ʦʜ 10 000; 

3. Ăʉʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ ʝʣʝʢʪʨʦʤʘʛʥʝʪʠ ʠ ʩʦʣʝʥʦʠʜʠ, ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʙʠʜʘʪ ʮʝʣʦʩʥʦ ʥʘʧʦʣʥʝʪʠ ʠʣʠ ʠʩʧʨʘʟʥʝʪʠ ʟʘ ʧʦʤʘʣʢʫ 

ʦʜ ʝʜʥʘ ʩʝʢʫʥʜʘ ʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 3A201.b. 

ɿʘʙʝʣʝʰʢʘ: 3A001.ʝ.3. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ 

 ʝʣʝʢʪʨʦʤʘʛʥʝʪʠ ʠʣʠ ʩʦʣʝʥʦʠʜʠ ʧʦʩʝʙʥʦ ʠʟʨʘʙʦʪʝʥʠ ʟʘ 

 ʤʝʜʠʮʠʥʩʢʘ ʦʧʨʝʤʘ ʟʘ ʤʘʛʥʝʪʥʘ ʨʝʟʦʥʘʥʩʘ (MRI). 

ʘ. ɽʥʝʨʛʠʿʘʪʘ ʰʪʦ ʩʝ ʦʩʣʦʙʦʜʫʚʘ ʧʨʠ ʧʨʘʟʥʝˁʝʪʦ ʝ ʧʦʛʦʣʝʤʘ ʦʜ 

10 kJ ʚʦ ʧʨʚʘʪʘ ʩʝʢʫʥʜʘ; 

b. ɺʥʘʪʨʝʰʥʠʦʪ ʧʨʝʯʥʠʢ ʥʘ ʥʦʩʝʯʢʠʪʝ ʥʘʤʦʪʢʠ ʝ ʧʦʛʦʣʝʤ ʦʜ 250 

mm; ʠ 

c. ʀʤʘ ʨʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʩʦ ʤʘʛʥʝʪʥʘ ʠʥʜʫʢʮʠʿʘ ʧʦʛʦʣʝʤʘ ʦʜ 8 T ʠʣʠ 

ʩʦ Ăʚʢʫʧʥʘ ʛʫʩʪʠʥʘ ʥʘ ʩʪʨʫʿʘʪʘñ ʚʦ ʥʘʤʦʪʢʠʪʝ ʧʦʛʦʣʝʤʘ ʦʜ 300 

A/mm
2
; 

4. ʉʦʣʘʨʥʠ ˃ʝʣʠʠ, ʩʢʣʦʧʦʚʠ ʦʜ ʩʪʘʢʣʝʥʠ ʧʦʢʨʠʚʠ ʟʘ ʧʦʚʨʟʫʚʘˁʝ ʥʘ 

˃ʝʣʠʠ (CIC), ʩʦʣʘʨʥʠ ʢʦʣʝʢʪʦʨʠ ʠ ʩʦʣʘʨʥʠ ʨʝʰʝʪʢʠ, ʢʦʠ ʩʝ Ăʧʦʜʦʙʥʠ 

ʟʘ ʚʩʝʣʝʥʘʪʘñ, ʢʦʠ ʠʤʘʘʪ ʤʠʥʠʤʘʣʥʘ ʧʨʦʩʝʯʥʘ ʝʬʠʢʘʩʥʦʩʪ ʧʦʛʦʣʝʤʘ 

ʦʜ 20% ʥʘ ʨʘʙʦʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 301 K (28 ÁC) ʧʦʜ ʩʠʤʫʣʠʨʘʥʦ 

óɸʄʆô-ʦʩʚʝʪʣʫʚʘˁʝ ʩʦ ʟʨʘʯʝˁʝ ʦʜ 1367 ʚʘʪʠ ʥʘ ʢʚʘʜʨʘʪʝʥ ʤʝʪʘʨ 

(W/m
2
); 

ʊʝʭʥʠʯʢʘ  ʟʘʙʝʣʝʰʢʘ: 

óɸʄʆô ʠʣʠ óʅʫʣʪʘ ʚʦʟʜʫʰʥʘ ʤʘʩʘô, ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʩʧʝʢʪʨʘʣʥʦʪʦ 

ʟʨʘʯʝˁʝ ʥʘ ʩʦʥʯʝʚʘʪʘ ʩʚʝʪʣʠʥʘ ʚʦ ʥʘʜʚʦʨʝʰʥʘʪʘ ʘʪʤʦʩʬʝʨʘ ʥʘ 

ɿʝʤʿʘʪʘ, ʧʨʠ ʰʪʦ ʨʘʩʪʦʿʘʥʠʝʪʦ ʧʦʤʝʺʫ ɿʝʤʿʘʪʘ ʠ ʉʦʥʮʝʪʦ ʠʟʥʝʩʫʚʘ 

ʝʜʥʘ ʘʩʪʨʦʥʦʤʩʢʘ ʝʜʠʥʠʮʘ (ɸU). 

f. ʂʦʜʝʨʠ-ʧʦʢʘʞʫʚʘʯʠ ʥʘ ʘʧʩʦʣʫʪʥʘʪʘ ʧʦʟʠʮʠʿʘ ʩʦ ʨʦʪʠʨʘʯʢʘ ʦʩʢʘ ʰʪʦ 

ʠʤʘʘʪ Ăʪʦʯʥʦʩʪñ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 1,0 ʣʘʯʥʘ ʩʝʢʫʥʜʘ; 

g. ʇʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ ʪʠʨʠʩʪʦʨʩʢʠ ʧʨʝʢʠʥʫʚʘʯʢʠ ʫʨʝʜʠ ʟʘ ʠʤʧʫʣʩʥa 

ʤʦ˃ʥʦʩʪ ʠ óʪʠʨʠʩʪʦʨʩʢʠ ʤʦʜʫʣʠô, ʢʦʠ ʚʨʰʘʪ ʧʨʝʢʠʥʫʚʘˁʝ ʢʦʝ ʝ 

ʢʦʥʪʨʦʣʠʨʘʥʦ ʩʦ ʧʦʤʦʰ ʥʘ ʝʣʝʢʪʨʠʯʥʠ ʠʣʠ ʦʧʪʠʯʢʠ ʤʝʪʦʜʠ ʠʣʠ ʤʝʪʦʜʠ 

ʥʘ ʝʣʝʢʪʨʦʥʩʢʦ ʟʨʘʯʝˁʝ ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ:  

1. ʄʘʢʩʠʤʘʣʥʘ ʩʪʘʧʢʘ ʥʘ ʧʦʨʘʩʪ ʥʘ ʩʪʨʫʿʘʪʘ ʟʘ ʚʢʣʫʯʫʚʘˁʝ (di/dt) 
ʧʦʛʦʣʝʤʘ ʦʜ 30 000 A/ms ʠ ʩʦ ʥʘʧʦʥ ʚʦ ʠʟʛʘʩʥʘʪʘ ʩʦʩʪʦʿʙʘ ʧʦʛʦʣʝʤ 



ʦʜ 1 100 V; ʠʣʠ 

2. ʄʘʢʩʠʤʘʣʥʘ ʩʪʘʧʢʘ ʥʘ ʧʦʨʘʩʪ ʥʘ ʩʪʨʫʿʘʪʘ ʟʘ ʚʢʣʫʯʫʚʘˁʝ (di/dt) 
ʧʦʛʦʣʝʤʘ ʦʜ 2 000 A/ms ʩʦ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

a. ʅʘʿʚʠʩʦʢ ʥʘʧʦʥ ʚʦ ʠʟʛʘʩʥʘʪʘ ʩʦʩʪʦʿʙʘ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʛʦʣʝʤ ʦʜ 3 

000 V; ʠ 

b. ʄʘʢʩʠʤʘʣʥʘ (ʫʜʘʨʥʘ) ʩʪʨʫʿʘ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʛʦʣʝʤʘ ʦʜ 3 000 ɸ. 

ʅʘʧʦʤʝʥʘ 1: 3A001.g. ʦʧʬʘ˃ʘ: 

ð ʉʠʣʠʮʠʫʤʩʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʥʘʩʦʯʫʚʘʯʠ (SCR) 

ð ɽʣʝʢʪʨʠʯʥʦ ʘʢʪʠʚʠʨʘʥʠ ʪʠʨʠʩʪʦʨʠ (EET) 

ð ʊʠʨʠʩʪʦʨʠ ʘʢʪʠʚʠʨʘʥʠ ʩʦ ʩʚʝʪʣʠʥʘ (LTT) 

ð  ʊʠʨʠʩʪʦʨʠ ʩʦ ʠʥʪʝʛʨʠʨʘʥʠ ʚʨʘʪʠ - ʛʝʿʪʦʚʠ (IGCT) 

ð ʊʠʨʠʩʪʦʨʠ ʩʦ ʤʝʭʘʥʠʟʘʤ ʟʘ ʠʩʢʣʫʯʫʚʘˁʝ (GTO) 

ð ʊʠʨʠʩʪʦʨ ʢʦʥʪʨʦʣʠʨʘʥ ʦʜ MOS - ʧʦʣʫʩʧʨʦʚʦʜʥʠʢ ʦʜ 

ʤʝʪʘʣʝʥ ʦʢʩʠʜ (MCT) 

ð ʉʦʣʠʜʪʨʦʥʠ 

 ʅʘʧʦʤʝʥʘ 2: 3A001.g. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʪʠʨʠʩʪʦʨʥʠ ʫʨʝʜʠ ʠ óʪʠʨʠʩʪʦʨʥʠ 

ʤʦʜʫʣʠô ʢʦʠ ʩʝ ʚʢʣʦʧʝʥʠ ʚʦ ʦʧʨʝʤʘ ʢʦʿʘ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ 

ʮʠʚʠʣʥʘ ʞʝʣʝʟʥʠʮʘ ʠʣʠ Ăʮʠʚʠʣʥʠ ʣʝʪʘʣʘñ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɿʘ ʮʝʣʠʪʝ ʥʘ 3A001.g., óʪʠʨʠʩʪʦʨʝʥ ʤʦʜʫʣô ʩʦʜʨʞʠ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ 

ʪʠʨʠʩʪʦʨʥʠ ʫʨʝʜʠ. 

h. ʎʚʨʩʪʠ ʧʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ ʧʨʝʢʠʥʫʚʘʯʠ, ʜʠʦʜʠ ʠʣʠ óʤʦʜʫʣʠô, ʢʦʠ ʛʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ:  

1. ɿʘ ʢʦʨʠʩʪʝˁʝ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʧʦʚʨʟʫʚʘˁʝ ʧʦʛʦʣʝʤʘ ʦʜ 488 K (215 ÁC); 

2. ʄʘʢʩʠʤʘʣʝʥ ʧʝʨʠʦʜʠʯʝʥ ʥʘʧʦʥ ʚʦ ʠʩʢʣʫʯʝʥʘ ʩʦʩʪʦʿʙʘ (ʙʣʦʢʠʨʘʯʢʠ 

ʥʘʧʦʥ) ʧʦʛʦʣʝʤ ʦʜ 300 V; ʠ 

3. ʇʦʩʪʦʿʘʥʘ ʩʪʨʫʿʘ ʧʦʛʦʣʝʤʘ ʦʜ 1 ɸ. 

ɿʘʙʝʣʝʰʢʘ 1: ʄʘʢʩʠʤʘʣʥʠʦʪ ʧʝʨʠʦʜʠʯʝʥ ʥʘʧʦʥ ʚʦ ʠʩʢʣʫʯʝʥʘ ʩʦʩʪʦʿʙʘ 

ʥʘʚʝʜʝʥ ʚʦ 3A001.h. ʦʧʬʘ˃ʘ ʥʘʧʦʥ ʧʦʤʝʺʫ ʠʟʣʝʟʦʪ ʢʦʥ 

ʠʟʚʦʨʦʪ, ʥʘʧʦʥ ʧʦʤʝʺʫ ʢʦʣʝʢʪʦʨʦʪ ʢʦʥ ʝʤʠʪʝʨʦʪ, 

ʤʘʢʩʠʤʘʣʝʥ ʧʝʨʠʦʜʠʯʝʥ ʨʝʚʝʨʟʠʙʠʣʝʥ ʥʘʧʦʥ ʠ ʤʘʢʩʠʤʘʣʝʥ 

ʧʝʨʠʦʜʠʯʝʥ ʙʣʦʢʠʨʘʯʢʠ ʥʘʧʦʥ ʚʦ ʠʩʢʣʫʯʝʥʘ ʩʦʩʪʦʿʙʘ.  



ɿʘʙʝʣʝʰʢʘ  2: 3A001.h. ʦʧʬʘ˃ʘ: 

ð ʉʧʦʿʥʠ ʪʨʘʥʟʠʩʪʦʨʠ ʩʦ ʝʬʝʢʪ ʥʘ ʧʦʣʝ (JFET) 

ð ɺʝʨʪʠʢʘʣʥʠ ʩʧʦʿʥʠ ʪʨʘʥʟʠʩʪʦʨʠ ʩʦ ʝʬʝʢʪ ʥʘ ʧʦʣʝ 
(VJFET) 

ð ʇʦʣʫʩʧʨʦʚʦʜʣʠʚʠ ʪʨʘʥʟʠʩʪʦʨʠ ʦʜ ʤʝʪʘʣʝʥ ʦʢʩʠʜ ʩʦ 

ʝʬʝʢʪ ʥʘ ʧʦʣʝ (MOSFET) 

ð ɼʚʦʝʥ ʜʠʬʫʟʝʥ ʧʦʣʫʩʧʨʦʚʦʜʣʠʚ ʪʨʘʥʟʠʩʪʦʨ ʦʜ 

ʤʝʪʘʣʝʥ ʦʢʩʠʜ ʩʦ ʝʬʝʢʪ ʥʘ ʧʦʣʝ (DMOSFET) 

ð ɹʠʧʦʣʘʨʝʥ ʪʨʘʥʟʠʩʪʦʨ ʩʦ ʠʟʦʣʠʨʘʥ ʛʝʿʪ-ʧʦʨʪʘ (IGBT) 

ð ʊʨʘʥʟʠʩʪʦʨʠ ʩʦ ʚʠʩʦʢʘ ʧʦʜʚʠʞʥʦʩʪ ʥʘ ʝʣʝʢʪʨʦʥʠʪʝ 
(HEMT) 

ð ɹʠʧʦʣʘʨʥʠ ʩʧʦʿʥʠ ʪʨʘʥʟʠʩʪʦʨʠ (BJT) 

ð ʊʠʨʠʩʪʦʨʩʢʠ ʠ ʩʠʣʠʮʠʫʤʩʢʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʥʘʩʦʯʫʚʘʯʠ 
(SCR) 

ð ʊʠʨʠʩʪʦʨʠ ʩʦ ʤʝʭʘʥʠʟʘʤ ʟʘ ʠʩʢʣʫʯʫʚʘˁʝ (GTO) 

ð ɽʤʠʪʝʨʩʢʠ ʪʠʨʠʩʪʦʨʠ ʩʦ ʤʝʭʘʥʠʟʘʤ ʟʘ ʠʩʢʣʫʯʫʚʘˁʝ 
(ETO) 

ð PiN-ʜʠʦʜʠ 

ð ʐʦʪʢʠ-ʜʠʦʜʠ 

ɿʘʙʝʣʝʰʢʘ 3: 3A001.h. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʧʨʝʢʠʥʫʚʘʯʠ, ʜʠʦʜʠ ʠʣʠ óʤʦʜʫʣʠô ʢʦʠ 

ʩʝ ʚʢʣʦʧʝʥʠ ʚʦ ʦʧʨʝʤʘ ʢʦʿʘ ʝ  ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʧʨʠʤʝʥʘ ʚʦ 

ʮʠʚʠʣʥʠ ʘʚʪʦʤʦʙʠʣʠ, ʮʠʚʠʣʥʘʪʘ ʞʝʣʝʟʥʠʮʘ ʠʣʠ ʚʦ Ăʮʠʚʠʣʥʠ 

ʣʝʪʘʣʘñ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɿʘ ʮʝʣʠʪʝ ʥʘ 3A001.h., óʤʦʜʫʣʠʪʝô ʩʦʜʨʞʘʪ ʝʜʝʥ ʠʣʠ ʧʦʚʝ˃ʝ 

ʧʦʣʫʩʧʨʦʚʦʜʣʠʚʠ ʪʚʨʜʠ ʧʨʝʢʠʥʫʚʘʯʠ ʠʣʠ ʜʠʦʜʠ ʟʘ ʤʦ˃ʥʦʩʪ. 

3A002 ʆʧʰʪʦʥʘʤʝʥʩʢʠ Ăʝʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ, ʤʦʜʫʣʠ ʠ ʦʧʨʝʤʘ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

ʘ. ʆʧʨʝʤʘ ʟʘ ʩʥʠʤʘˁʝ ʠ ʦʩʮʠʣʦʩʢʦʧʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʅʝ ʩʝ ʢʦʨʠʩʪʠ;  

2. ʅʝ ʩʝ ʢʦʨʠʩʪʠ;. 

3. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

4. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 



5. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

6. ɼʠʛʠʪʘʣʥʠ ʫʨʝʜʠ ʟʘ ʩʥʠʤʘˁʝ ʧʦʜʘʪʦʮʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʦʜ 

ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ʆʜʨʞʣʠʚʘ óʧʦʩʪʦʿʘʥʘ ʧʨʦʧʫʩʥʘ ʤʦ˃ô ʦʜ ʧʦʚʝ˃ʝ ʦʜ 6,4 Gbit/s ʥʘ 

ʜʠʩʢ ʠʣʠ ʥʘ ʪʚʨʜʘ ʜʨʘʿʚ-ʤʝʤʦʨʠʿʘ; ʠ 

b. ʇʨʦʮʝʩʦʨ ʢʦʿ ʚʨʰʠ ʘʥʘʣʠʟʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʨʘʜʠʦʬʨʝʢʚʝʥʪʥʠʦʪ 

ʩʠʛʥʘʣ ʜʦʜʝʢʘ ʩʥʠʤʘ; 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ʂʘʿ ʩʥʠʤʘʯʠʪʝ ʩʦ ʧʘʨʘʣʝʣʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʤʘʛʠʩʪʨʘʣʘʪʘ, ʟʘ 

ʩʪʘʧʢʘ ʥʘ óʧʦʩʪʦʿʘʥʘ ʧʨʦʧʫʩʥʘ ʤʦ˃ô ʩʝ ʩʤʝʪʘ ʥʘʿʚʠʩʦʢʘʪʘ ʩʪʘʧʢʘ 

ʥʘ ʟʙʦʨʦʚʠ ʧʦʤʥʦʞʝʥʘ ʩʦ ʙʨʦʿʦʪ ʥʘ ʙʠʪʦʚʠ ʚʦ ʟʙʦʨʦʪ. 

2. óʇʦʩʪʦʿʘʥʘ ʧʨʦʧʫʩʥʘ ʤʦ˃ô ʝ ʥʘʿʛʦʣʝʤʘʪʘ ʙʨʟʠʥʘ ʥʘ ʧʦʜʘʪʦʮʠ ʩʦ 

ʢʦʿʘ ʠʥʩʪʨʫʤʝʥʪʦʪ ʤʦʞʝ ʜʘ ʩʥʠʤʘ ʥʘ ʜʠʩʢ ʠʣʠ ʥʘ ʪʚʨʜʘ ʜʨʘʿʚ-

ʤʝʤʦʨʠʿʘ ʙʝʟ ʥʠʢʘʢʚʠ ʟʘʛʫʙʠ ʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʦ ʠʩʪʦʚʨʝʤʝʥʦ 

ʦʜʨʞʫʚʘˁʝ ʥʘ ʙʨʟʠʥʘʪʘ ʥʘ ʚʣʝʟʥʠ ʜʠʛʠʪʘʣʥʠ ʧʦʜʘʪʦʮʠ ʠʣʠ ʥʘ 

ʩʪʘʧʢʘʪʘ ʟʘ ʧʨʝʪʚʦʨʘˁʝ ʦʜ ʘʥʘʣʦʛʥʦ ʚʦ ʜʠʛʠʪʘʣʥʦ. 

7. ʆʩʮʠʣʦʩʢʦʧʠ ʢʦʠ ʨʘʙʦʪʘʪ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʢʦʠ ʠʤʘʘʪ ʚʝʨʪʠʢʘʣʥʘ 

ʢʚʘʜʨʘʪʥʘ ʩʨʝʜʠʥʘ (rms) ʥʘ ʥʘʧʦʥ ʥʘ ʰʫʤ ʧʦʤʘʣʘ ʦʜ 2% ʦʜ ʧʦʣʥʘʪʘ 

ʚʨʝʜʥʦʩʪ ʧʨʠ ʧʦʩʪʘʚʝʥʘ ʩʢʘʣʘ ʥʘ ʚʝʨʪʠʢʘʣʥʘ ʦʩʢʘ ʢʦʿʘ ʜʘʚʘ ʥʘʿʥʠʟʦʢ 

ʰʫʤ ʟʘ ʢʦʿʘ ʙʠʣʦ ʚʣʝʟʥʘ ʰʠʨʠʥʘ ʥʘ ʦʧʩʝʛʦʪ ʦʜ 3 dB ʥʘ 60 GHz ʠʣʠ 

ʧʦʚʝ˃ʝ ʧʦ ʢʘʥʘʣ; 

ɿʘʙʝʣʝʰʢʘ: 3A002.a.7. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʩʮʠʣʦʩʢʦʧʠ ʢʦʠ ʨʘʙʦʪʘʪ ʩʦ  

        ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ (ʩʝʤʧʣʠʨʘˁʝ) ʩʦ ʝʢʚʠʚʘʣʝʥʪʥʦ ʚʨʝʤʝ.  

b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

c. Ăɸʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣñ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. Ăɸʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣñ ʢʦʠ ʠʤʘʘʪ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ʥʘ 

ʨʝʟʦʣʫʮʠʿʘ (RBW) ʦʜ 3 dB ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 10 MHz ʢʘʜʝ ʙʠʣʦ ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʬʨʝʢʚʝʥʮʠʩʢʠʦʪ ʦʧʩʝʛ ʥʘʜ 31,8 GHz, ʥʦ ʥʝ ʧʦʛʦʣʝʤ ʦʜ 37 

GHz; 

2. Ăɸʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣñ ʢʦʠ ʠʤʘʘʪ ʧʨʠʢʘʞʘʥʦ ʧʨʦʩʝʯʝʥʦ ʥʠʚʦ ʥʘ 
ʰʫʤ (DANL) ʧʦʤʘʣʦ (ʧʦʜʦʙʨʦ) ʦʜ ï 150 dBm/Hz ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʬʨʝʢʚʝʥʮʠʠ ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 43,5 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘʘʪ 90 GHz; 

3. Ăɸʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣñ ʢʦʠ ʠʤʘʘʪ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 90 
GHz; 

4. Ăɸʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣñ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ 
ʦʩʦʙʠʥʠ: 



ʘ. ʀʤʘʘʪ Ăʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝñ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 170 

 MHz; ʠ 

b. ʉʪʦʧʨʦʮʝʥʪʥʘ ʚʝʨʦʿʘʪʥʦʩʪ ʟʘ ʦʪʢʨʠʚʘˁʝ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʦʜ 

 ʮʝʣʦʩʥʘʪʘ ʘʤʧʣʠʪʫʜʘ ʧʦʤʘʣʦ ʦʜ 3 dB ʧʦʨʘʜʠ ʿʘʟʦʚʠ ʠʣʠ ʝʬʝʢʪ ʥʘ 

 ʬʫʥʢʮʠʿʘʪʘ ʥʘ ʧʨʦʟʦʨʝʮ ʢʘʿ ʩʠʛʥʘʣʠ ʩʦ ʚʨʝʤʝʪʨʘʝˁʝ ʦʜ 15 ɛs ʠʣʠ 

 ʧʦʢʨʘʪʢʦ. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ɺʝʨʦʿʘʪʥʦʩʪʘ ʟʘ ʦʪʢʨʠʚʘˁʝ ʚʦ 3A002.c.4.b. ʫʰʪʝ ʩʝ ʥʘʨʝʢʫʚʘ ʠ 

ʚʝʨʦʿʘʪʥʦʩʪ ʟʘ ʧʨʝʩʨʝʪʥʫʚʘˁʝ ʠʣʠ ʚʝʨʦʿʘʪʥʦʩʪ ʟʘ ʬʘ˃ʘˁʝ.  

2. ɺʦ ʩʤʠʩʣʘ ʥʘ 3A002.c.4.b. ʚʨʝʤʝʪʨʘʝˁʝʪʦ ʟʘ ʩʪʦʧʨʦʮʝʥʪʥʘ 

ʚʝʨʦʿʘʪʥʦʩʪ ʟʘ ʦʪʢʨʠʚʘˁʝ ʝ ʝʢʚʠʚʘʣʝʥʪʥʦ ʥʘ ʤʠʥʠʤʘʣʥʦʪʦ 

ʚʨʝʤʝʪʨʘʝˁʝ ʥʘ ʩʠʛʥʘʣʦʪ ʧʦʪʨʝʙʥʦ ʟʘ ʦʜʨʝʜʝʥʦʪʦ ʥʠʚʦ ʥʘ 

ʥʝʩʠʛʫʨʥʦʩʪ ʚʦ ʤʝʨʝˁʝʪʦ. 

ɿʘʙʝʣʝʰʢʘ:  3A002.c.4. ʥʝ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʦʥʠʝ Ăʘʥʘʣʠʟʘʪʦʨʠ ʥʘ 

 ʩʠʛʥʘʣñ ʢʦʠ ʢʦʨʠʩʪʘʪ ʩʘʤʦ ʬʠʣʪʨʠ ʩʦ ʧʦʩʪʦʿʘʥ 

 ʧʨʦʮʝʥʪ ʥʘ ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʦʧʩʝʛʦʪ (ʠʩʪʦ ʪʘʢʘ ʧʦʟʥʘʪʠ 

 ʢʘʢʦ ʦʢʪʘʚʥʠ ʠʣʠ ʬʨʘʢʮʠʩʢʠ ʦʢʪʘʚʥʠ ʬʠʣʪʨʠ).  

5.   Ăɸʥʘʣʠʟʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣñ ʢʦʠ ʠʤʘʘʪ ʬʫʥʢʮʠʿʘ Ăʘʢʪʠʚʘʮʠʿʘ ʥʘ 

ʬʨʝʢʚʝʥʮʠʩʢʦ ʤʘʩʢʠʨʘˁʝñ ʩʦ ʩʪʦʧʨʦʮʝʥʪʥʘ ʚʝʨʦʿʘʪʥʦʩʪ ʟʘ 

ʘʢʪʠʚʘʮʠʿʘ (ʦʪʢʨʠʚʘˁʝ ʥʘ ʩʠʛʥʘʣʠ) ʟʘ ʩʠʛʥʘʣʠ ʢʦʠ ʪʨʘʘʪ 15 ɛs ʠʣʠ 

ʧʦʢʨʘʪʢʦ; 

d. ɻʝʥʝʨʘʪʦʨʠ ʥʘ ʩʠʛʥʘʣ ʰʪʦ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʉʧʝʮʠʬʠʮʠʨʘʥʠ ʜʘ ʛʝʥʝʨʠʨʘʘʪ ʠʤʧʫʣʩʥʦ ʤʦʜʫʣʠʨʘʥʠ ʩʠʛʥʘʣʠ ʢʘʜʝ 
ʙʠʣʦ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʬʨʝʢʚʝʥʪʥʠʦʪ ʦʧʩʝʛ ʥʘʜ 31,8 GHz, ʥʦ ʜʘ ʥʝ 

ʥʘʜʤʠʥʫʚʘ 37 GHz, ʧʨʠ ʰʪʦ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. Ăɺʨʝʤʝʪʨʘʝˁʝ ʥʘ ʠʤʧʫʣʩñ ʧʦʢʨʘʪʢʦ ʦʜ 25 ns; ʠ 

b. ʉʦʦʜʥʦʩʦʪ ʧʦʤʝʺʫ ʚʢʣʫʯʝʥʘ ʠ ʠʩʢʣʫʯʝʥʘ ʩʦʩʪʦʿʙʘ ʝ ʝʜʥʘʢʦʚ ʠʣʠ 

 ʧʦʛʦʣʝʤ ʦʜ 65 dB; 

2. ʀʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 100 mW (20 dBm) ʢʘʜʝ ʙʠʣʦ ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʬʨʝʢʚʝʥʮʠʩʢʠʦʪ ʦʧʩʝʛ ʥʘʜ 43,5 GHz, ʥʦ ʜʘ ʥʝ ʥʘʜʤʠʥʫʚʘ 

90 GHz; 

3. Ăɺʨʝʤʝ ʥʘ ʢʦʤʫʪʘʮʠʿʘ (ʧʨʦʤʝʥʘ) ʥʘ ʬʨʝʢʚʝʥʮʠʿʘñ ʦʧʨʝʜʝʣʝʥʦ ʩʦ ʢʦʝ 
ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

b. ʇʦʢʨʘʪʢʦ ʦʜ 100 Õs ʟʘ ʢʦʿʘ ʙʠʣʦ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʢʦʿʘ 

ʥʘʜʤʠʥʫʚʘ 2,2 GHz ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʢʦʿ 

ʥʘʜʤʠʥʫʚʘ 4,8 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 31,8 GHz; 



c. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

d. ʇʦʢʨʘʪʢʦ ʦʜ 500 Õs ʟʘ ʢʦʿʘ ʙʠʣʦ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʢʦʿʘ 

ʥʘʜʤʠʥʫʚʘ 550 ʄHz ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ 

ʢʦʿ ʥʘʜʤʠʥʫʚʘ 31,8 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 37 GHz; ʠʣʠ 

e. ʇʦʢʨʘʪʢʦ ʦʜ 100 Õs ʟʘ ʢʦʿʘ ʙʠʣʦ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʢʦʿʘ 

ʥʘʜʤʠʥʫʚʘ 2,2 GHz ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ  ʬʨʝʢʚʝʥʮʠʿʘʪʘ ʢʦʿ 

ʥʘʜʤʠʥʫʚʘ 37 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 90 GHz; ʠʣʠ 

f. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

4. ʉʪʨʘʥʠʯʝʥ ʦʧʩʝʛ ʥʘ ʝʜʝʥ ʬʘʟʝʥ ʰʫʤ (SSB) ʠʟʨʘʟʝʥ ʚʦ dBc/Hz, 

ʦʧʨʝʜʝʣʝʥ ʢʘʢʦ ʝʜʝʥ ʦʜ ʩʣʝʜʥʠʚʝ: 

a. ʇʦʤʘʣ (ʧʦʜʦʙʘʨ) ʦʜ ï (126 + 20log10F - 20log10f) ʢʘʜʝ ʙʠʣʦ ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ 10 Hz Ò F Ò 10 kHz ʠ ʢʘʜʝ ʙʠʣʦ ʚʦ ʨʘʤʢʠʪʝ 

ʥʘ ʬʨʝʢʚʝʥʮʠʩʢʠʦʪ ʦʧʩʝʛ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 3,2 GHz, ʥʦ ʜʘ ʥʝ 

ʥʘʜʤʠʥʫʚʘ 90 GHz; ʠʣʠ 

b. ʇʦʤʘʣ (ʧʦʜʦʙʘʨ) ʦʜ ï (206 ï 20log10f) ʢʘʜʝ ʙʠʣʦ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʦʧʩʝʛʦʪ 10 kHz < F Ò 100 kHz ʢʘʜʝ ʙʠʣʦ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʬʨʝʢʚʝʥʮʠʩʢʠʦʪ ʦʧʩʝʛ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 3,2 GHz, ʥʦ ʜʘ ʥʝ 

ʥʘʜʤʠʥʫʚʘ 90 GHz; ʠʣʠ 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 3A002.d.4., F ʝ ʦʪʩʪʘʧʫʚʘˁʝʪʦ ʦʜ ʨʘʙʦʪʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʚʦ Hz, 

a f ʝ ʨʘʙʦʪʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʚʦ MHz; 

5. ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜʤʠʥʫʚʘ 90 GHz; 

ɿʘʙʝʣʝʰʢʘ 1: ɿʘ ʮʝʣʠʪʝ ʥʘ 3A002.d., ʛʝʥʝʨʘʪʦʨʠʪʝ ʥʘ ʩʠʛʥʘʣʠ 

 ʦʧʬʘ˃ʘʘʪ ʛʝʥʝʨʘʪʦʨʠ ʥʘ ʧʨʦʠʟʚʦʣʥʠ ʙʨʘʥʦʚʠ ʠ ʬʫʥʢʮʠʠ. 

ɿʘʙʝʣʝʰʢʘ 2: 3A002.d. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʚʦ ʢʦʿʘ ʠʟʣʝʟʥʘʪʘ 

 ʬʨʝʢʚʝʥʮʠʿʘ ʩʝ ʜʦʙʠʚʘ ʩʦ ʩʦʙʠʨʘˁʝ ʠʣʠ ʦʜʟʝʤʘˁʝ ʥʘ  ʜʚʝ 

 ʠʣʠ ʧʦʚʝ˃ʝ ʬʨʝʢʚʝʥʮʠʠ ʢʦʠ ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ ʢʨʠʩʪʘʣʥʠ 

 ʦʩʮʠʣʘʪʦʨʠ, ʠʣʠ ʩʦ ʩʦʙʠʨʘˁʝ ʠʣʠ ʦʜʟʝʤʘˁʝ ʢʦʝ ʝ 

 ʧʨʦʩʣʝʜʝʥʦ ʩʦ ʤʥʦʞʝˁʝ ʥʘ ʨʝʟʫʣʪʘʪʦʪ. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ʄʘʢʩʠʤʘʣʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʛʝʥʝʨʘʪʦʨ ʥʘ ʧʨʦʠʟʚʦʣʝʥ ʦʙʣʠʢ ʥʘ ʙʨʘʥ 
ʠʣʠ ʬʫʥʢʮʠʿʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ʢʦʛʘ ʩʪʘʧʢʘʪʘ ʥʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ 

(ʩʝʤʧʣʠʨʘˁʝ) ʠʟʨʘʟʝʥʘ ʚʦ ʤʦʩʪʨʠ/ʩʝʢʫʥʜʘ ʩʝ ʜʝʣʠ ʩʦ 2,5. 

2. ɿʘ ʮʝʣʠʪʝ ʥʘ 3A002.d.1.ʘ., óʚʨʝʤʝʪʨʘʝˁʝ ʥʘ ʠʤʧʫʣʩʦʪô ʩʝ ʜʝʬʠʥʠʨʘ 

ʢʘʢʦ ʚʨʝʤʝʥʩʢʠʦʪ ʠʥʪʝʨʚʘʣ ʧʦʤʝʺʫ ʪʦʯʢʘʪʘ ʦʜ ʥʘʧʘʜʥʠʦʪ ʨʘʙ ʥʘ 

ʠʤʧʫʣʩʦʪ ʢʦʿʘ ʩʝ ʥʘʦʺʘ ʥʘ 50 % ʦʜ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʠʤʧʫʣʩʦʪ ʜʦ 

ʪʦʯʢʘʪʘ ʥʘ ʟʘʜʥʠʦʪ ʨʘʙ ʥʘ ʠʤʧʫʣʩʦʪ ʢʦʿʘ ʩʝ ʥʘʦʺʘ ʥʘ 50% ʦʜ 



ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʠʤʧʫʣʩʦʪ. 

e. ɸʥʘʣʠʟʘʪʦʨʠ ʥʘ ʤʨʝʞʘ ʢʦʠ ʠʤʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʀʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 31,62 mW (15 dBm) ʢʘʜʝ ʙʠʣʦ ʚʦ 
ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʨʘʙʦʪʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 43,5 

GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 90 GHz; 

2. ʀʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 1 mW (0 dBm) ʢʘʜʝ ʙʠʣʦ ʚʦ 
ʨʘʤʢʠʪʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʨʘʙʦʪʥʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿ ʥʘʜʤʠʥʫʚʘ 90 GHz, 

ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 110 GHz; 

3. Ăʌʫʥʢʮʠʦʥʘʣʥʦʩʪ ʟʘ ʤʝʨʝˁʝ ʥʘ ʥʝʣʠʥʝʘʨʥʠ ʚʝʢʪʦʨʠñ ʥʘ ʬʨʝʢʚʝʥʮʠʠ 
ʥʘʜ 50 GHz, ʥʦ ʢʦʠ ʥʝ ʥʘʜʤʠʥʫʚʘʘʪ 110 GHz; ʠʣʠ 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

Ăʌʫʥʢʮʠʦʥʘʣʥʦʩʪ ʟʘ ʤʝʨʝˁʝ ʥʘ ʥʝʣʠʥʝʘʨʥʠ ʚʝʢʪʦʨʠñ ʧʨʝʪʩʪʘʚʫʚʘ 

ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʠʥʩʪʨʫʤʝʥʪʦʪ ʜʘ ʛʠ ʘʥʘʣʠʟʠʨʘ ʠʩʧʠʪʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʥʘ ʫʨʝʜʠ ʦʜ ʜʦʤʝʥʦʪ ʥʘ ʛʦʣʝʤʠʪʝ ʩʠʛʥʘʣʠ ʠʣʠ ʦʜ 

ʦʧʩʝʛʦʪ ʥʘ ʥʝʣʠʥʝʘʨʥʠʪʝ ʠʟʦʙʣʠʯʫʚʘˁʘ. 

4. ʄʘʢʩʠʤʘʣʥʘʪʘ ʨʘʙʦʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜʤʠʥʫʚʘ 110 GHz; 

f. ʄʠʢʨʦʙʨʘʥʦʚʠ ʪʝʩʪ-ʧʨʠʝʤʥʠʮʠ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ: 

1. ʄʘʢʩʠʤʘʣʥʘʪʘ ʨʘʙʦʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜʤʠʥʫʚʘ 110 GHz; ʠ  

2. ʅʫʜʘʪ ʤʦʞʥʦʩʪ ʟʘ ʠʩʪʦʚʨʝʤʝʥʦ ʤʝʨʝˁʝ ʥʘ ʘʤʧʣʠʪʫʜʘʪʘ ʠ ʥʘ ʬʘʟʘʪʘ. 

g. ɸʪʦʤʩʢʠʪʝ ʬʨʝʢʚʝʥʮʠʩʢʠ ʩʪʘʥʜʘʨʜʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ: 

1. Ăʇʦʜʦʙʥʠ ʟʘ ʚʩʝʣʝʥʘʪʘñ; 

2. ɹʝʟ ʨʫʙʠʜʠʫʤ ʠ ʠʤʘʘʪ ʜʦʣʛʦʪʨʘʿʥʘ ʩʪʘʙʠʣʥʦʩʪ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 1 
× 10

ï11
/ʤʝʩʝʮ; ʠʣʠ 

3. ʅʝ-Ăʧʦʜʦʙʥʠ ʟʘ ʚʩʝʣʝʥʘʪʘñ ʩʦ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʈʫʙʠʜʠʫʤ-ʩʪʘʥʜʘʨʜʥʠ; 

b. ɼʦʣʛʦʪʨʘʿʥʘ ʩʪʘʙʠʣʥʦʩʪ ʧʦʤʘʣʘ (ʧʦʜʦʙʨʘ) ʦʜ 1 Ĭ 10
ï11
/ʤʝʩʝʮ; ʠ 

c. ɺʢʫʧʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʧʦʤʘʣʘ ʦʜ 1W; 

h.  Ăɽʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ, ʤʦʜʫʣʠ ʠʣʠ ʦʧʨʝʤʘ ʟʘ ʢʦʠ ʝ ʥʘʚʝʜʝʥʦ ʜʝʢʘ ʛʠ 

 ʠʟʚʨʰʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʬʫʥʢʮʠʠ: 

  1. ʇʨʝʪʚʦʨʘˁʝ ʦʜ ʘʥʘʣʦʛʥʦ ʚʦ ʜʠʛʠʪʘʣʥʦ ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ  

     ʦʩʦʙʠʥʠ: 



         ʘ. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 8 ʙʠʪʦʚʠ ʠʣʠ ʧʦʚʝ˃ʝ, ʥʦ ʧʦʤʘʣʘ ʦʜ 10 ʙʠʪʦʚʠ, ʩʦ 

  ʙʨʟʠʥʘ ʥʘ ʚʣʝʟʥʠ ʧʨʠʤʝʨʦʮʠ ʧʦʛʦʣʝʤʘ ʦʜ 1 300   

  ʤʠʣʠʦʥʠ ʧʨʠʤʝʨʦʮʠ ʚʦ ʩʝʢʫʥʜʘ; 

         b. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 10 ʙʠʪʦʚʠ ʠʣʠ ʧʦʚʝ˃ʝ, ʥʦ ʧʦʤʘʣʘ ʦʜ 12 ʙʠʪʦʚʠ, 

  ʩʦ ʙʨʟʠʥʘ ʥʘ ʚʣʝʟʥʠ ʧʨʠʤʝʨʦʮʠ ʧʦʛʦʣʝʤʘ ʦʜ 1 000   

  ʤʠʣʠʦʥʠ ʧʨʠʤʝʨʦʮʠ ʚʦ ʩʝʢʫʥʜʘ; 

         c. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 12 ʙʠʪʦʚʠ ʠʣʠ ʧʦʚʝ˃ʝ, ʥʦ ʧʦʤʘʣʘ ʦʜ 14 ʙʠʪʦʚʠ, 

  ʩʦ ʙʨʟʠʥʘ ʥʘ ʚʣʝʟʥʠ ʧʨʠʤʝʨʦʮʠ ʧʦʛʦʣʝʤʘ ʦʜ 1 000         

  ʤʠʣʠʦʥʠ ʧʨʠʤʝʨʦʮʠ ʚʦ ʩʝʢʫʥʜʘ; 

         d. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 14 ʙʠʪʦʚʠ ʠʣʠ ʧʦʚʝ˃ʝ, ʥʦ ʧʦʤʘʣʘ ʦʜ 16 ʙʠʪʦʚʠ, 

              ʩʦ ʙʨʟʠʥʘ ʥʘ ʚʣʝʟʥʠ ʧʨʠʤʝʨʦʮʠ ʧʦʛʦʣʝʤʘ ʦʜ 400                           

  ʤʠʣʠʦʥʠ ʧʨʠʤʝʨʦʮʠ ʚʦ ʩʝʢʫʥʜʘ; 

         e. ʈʝʟʦʣʫʮʠʿʘ ʦʜ 16 ʙʠʪʦʚʠ ʠʣʠ ʧʦʚʝ˃ʝ, ʩʦ ʙʨʟʠʥʘ ʥʘ   

  ʚʣʝʟʥʠ ʧʨʠʤʝʨʦʮʠ ʧʦʛʦʣʝʤʘ ʦʜ 180 ʤʠʣʠʦʥʠ ʧʨʠʤʝʨʦʮʠ ʚʦ  

  ʩʝʢʫʥʜʘ; ʠ 

  2.  ʂʦʝ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ: 

          ʘ. ɼʠʛʠʪʘʣʠʟʠʨʘʥʠ ʧʦʜʘʪʦʮʠ ʢʘʢʦ ʠʟʣʝʟʝʥ ʨʝʟʫʣʪʘʪ; 

          b. ʉʢʣʘʜʠʨʘˁʝ ʥʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʧʦʜʘʪʦʮʠ; ʠʣʠ 

          c. ʆʙʨʘʙʦʪʢʘ ʥʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʧʦʜʘʪʦʮʠ;  

ʅʘʧʦʤʝʥʘ:  ʉʥʠʤʘʯʠʪʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʧʦʜʘʪʦʮʠ, ʦʩʮʠʣʦʩʢʦʧʠʪʝ,   

  Ăʘʥʘʣʠʟʘʪʦʨʠʪʝ ʥʘ ʩʠʛʥʘʣʠñ, ʛʝʥʝʨʘʪʦʨʠʪʝ ʥʘ ʩʠʛʥʘʣʠ,  

  ʘʥʘʣʠʟʘʪʦʨʠʪʝ ʥʘ ʤʨʝʞʘ ʠ ʤʠʢʨʦʙʨʘʥʦʚʠʪʝ ʪʝʩʪ-ʧʨʠʝʤʥʠʮʠ 

  ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ 3A002.a.6.,ʦʜʥʦʩʥʦ 3A002.a.7., 3A002.c., 3A002.d., 

  3A002.e. ʠ 3A002.f., ʩʦʦʜʚʝʪʥʦ.  

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

 ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʧʦʚʝ˃ʝʢʘʥʘʣʥʠʪʝ Ăʝʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʠʣʠ 

ʤʦʜʫʣʠ ʩʝ ʦʧʨʝʜʝʣʫʚʘ ʩʧʦʨʝʜ ʥʘʚʝʜʝʥʠʪʝ ʥʘʿʚʠʩʦʢʠ ʝʜʥʦʢʘʥʘʣʥʠ 

ʧʝʨʬʦʨʤʘʥʩʠ. 

ɿʘʙʝʣʝʰʢʘ: 3A002.h. ʦʧʬʘ˃ʘ ADC-ʢʘʨʪʠʯʢʠ, ʫʨʝʜʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʿʘ ʥʘ  

  ʙʨʘʥʦʚʠ ʦʙʣʠʮʠ, ʢʘʨʪʠʯʢʠ ʟʘ ʜʦʙʠʚʘˁʝ ʧʦʜʘʪʦʮʠ, ʧʣʦʯʠ ʟʘ  

  ʜʦʙʠʚʘˁʝ ʩʠʛʥʘʣʠ ʠ ʫʨʝʜʠ ʟʘ ʩʥʠʤʘˁʝ ʙʨʟʦʧʨʦʤʝʥʣʠʚʠ ʩʠʛʥʘʣʠ. 

3A003 ʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʩʦ ʩʠʩʪʝʤ ʟʘ ʣʘʜʝˁʝ ʩʦ 

ʨʘʩʧʨʩʢʫʚʘˁʝ ʢʦʠ ʢʦʨʠʩʪʘʪ ʦʧʨʝʤʘ ʟʘ ʨʘʢʫʚʘˁʝ ʩʦ ʬʣʫʠʜʠ ʠ ʣʘʜʝˁʝ ʥʘ 

ʚʦʟʜʫʭʦʪ ʚʦ ʟʘʧʝʯʘʪʝʥ ʢʦʥʪʝʿʥʝʨ ʢʘʜʝ ʰʪʦ ʜʠʝʣʝʢʪʨʠʯʥʘ ʪʝʯʥʦʩʪ ʩʝ 

ʨʘʩʧʨʩʢʫʚʘ ʥʘ ʝʣʝʢʪʨʦʥʩʢʠʪʝ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʩʦ ʫʧʦʪʨʝʙʘ ʥʘ ʧʦʩʝʙʥʦ 

ʠʟʨʘʙʦʪʝʥʠ ʩʧʨʝʿʥʠ ʤʣʘʟʥʠʮʠ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʛʠ ʟʘʜʨʞʘʪ 



ʝʣʝʢʪʨʦʥʩʢʠʪʝ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʥʠʚʥʘʪʘ ʨʘʙʦʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʚʘʢʚʠ ʩʠʩʪʝʤʠ. 

3A101 ɽʣʝʢʪʨʦʥʩʢʘ ʦʧʨʝʤʘ, ʫʨʝʜʠ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʥʘʚʝʜʝʥʠ ʚʦ 

3A001, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ɸʥʘʣʦʛʥʦ-ʜʠʛʠʪʘʣʥʠ ʢʦʥʚʝʨʪʦʨʠ, ʫʧʦʪʨʝʙʣʠʚʠ ʚʦ Ăʨʘʢʝʪʠñ, 

ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʛʠ ʠʩʧʦʣʥʘʪ ʚʦʝʥʠʪʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘ ʦʧʨʝʤʘ 

ʦʩʧʦʩʦʙʝʥʘ ʟʘ ʧʨʠʤʝʥʘ ʚʦ ʥʝʧʦʚʦʣʥʠ ʫʩʣʦʚʠ; 

b. ɿʘʙʨʟʫʚʘʯʠ/ʘʢʮʝʣʝʨʘʪʦʨʠ ʩʧʦʩʦʙʥʠ ʜʘ ʧʨʦʠʟʚʝʜʘʪ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦ 

ʟʨʘʯʝˁʝ ʛʝʥʝʨʠʨʘʥʦ ʩʦ ʟʘʢʦʯʝʥʦ ʟʨʘʯʝˁʝ ʥʘ ʟʘʙʨʟʘʥʠ ʝʣʝʢʪʨʦʥʠ ʦʜ 2 

MeV ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʩʠʩʪʝʤʠ ʰʪʦ ʩʦʜʨʞʘʪ ʪʘʢʚʠ ʘʢʮʝʣʝʨʘʪʦʨʠ. 

ɿʘʙʝʣʝʰʢʘ: 3A101.b. ʥʝ ʿʘ ʫʨʝʜʫʚʘ ʦʧʨʝʤʘʪʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ 

ʤʝʜʠʮʠʥʩʢʠ ʮʝʣʠ.  

3A102 óʊʝʨʤʘʣʥʠ ʙʘʪʝʨʠʠô ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ óʨʘʢʝʪʠô. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ɺʦ 3A102 óʪʝʨʤʘʣʥʠʪʝ ʙʘʪʝʨʠʠô ʩʝ ʙʘʪʝʨʠʠ ʟʘ ʝʜʥʦʢʨʘʪʥʘ ʫʧʦʪʨʝʙʘ ʢʦʠ 

ʩʦʜʨʞʘʪ ʪʚʨʜʘ ʥʝʩʧʨʦʚʦʜʣʠʚʘ ʥʝʦʨʛʘʥʩʢʘ ʩʦʣ ʢʘʢʦ ʝʣʝʢʪʨʦʣʠʪ. ʆʚʠʝ 

ʙʘʪʝʨʠʠ ʩʦʜʨʞʘʪ ʧʠʨʦʣʠʪʩʢʠ ʤʘʪʝʨʠʿʘʣ ʢʦʿ, ʢʦʛʘ ˃ʝ ʩʝ ʟʘʧʘʣʠ, ʛʦ ʪʦʧʠ 

ʝʣʝʢʪʨʦʣʠʪʦʪ ʠ ʿʘ ʘʢʪʠʚʠʨʘ ʙʘʪʝʨʠʿʘʪʘ. 

2. ɺʦ 3A102, óʨʘʢʝʪʘô ʧʦʜʨʘʟʙʠʨʘ ʮʝʣʦʩʥʠ ʨʘʢʝʪʥʠ ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʟʘ 

ʙʝʩʧʠʣʦʪʥʠ ʣʝʪʘʣʘ ʢʦʠ ʤʦʞʘʪ ʜʘ ʧʦʩʪʠʛʥʘʪ ʦʧʩʝʛ ʧʦʛʦʣʝʤ ʦʜ 300 km. 

3A201 ɽʣʝʢʪʨʦʥʩʢʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʥʘʚʝʜʝʥʠ ʚʦ 3A001, ʢʘʢʦ 

ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʂʦʥʜʝʥʟʘʪʦʨʠ ʢʦʠ ʠʤʘʘʪ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʛʨʫʧʠ ʥʘ ʦʩʦʙʠʥʠ: 

1. a. ʈʘʙʦʪʥʠʦʪ ʥʘʧʦʥ e ʧʦʛʦʣʝʤ ʦʜ 1,4 kV; 

b. ɸʢʫʤʫʣʘʮʠʿʘʪʘ ʥʘ ʝʥʝʨʛʠʿʘ ʝ ʧʦʛʦʣʝʤʘ ʦʜ 10 ɱ; 

c. ʂʘʧʘʮʠʪʝʪʦʪ ʝ ʧʦʛʦʣʝʤ ʦʜ 0,5 ɛF; ʠ  

d. ʉʝʨʠʩʢʘʪʘ ʠʥʜʫʢʪʠʚʥʦʩʪ ʝ ʧʦʤʘʣʘ ʦʜ 50 nH; ʠʣʠ  

2. a. ʈʘʙʦʪʥʠʦʪ ʥʘʧʦʥ e ʧʦʛʦʣʝʤ ʦʜ 750 V; 

b. ʂʘʧʘʮʠʪʝʪʦʪ ʝ ʧʦʛʦʣʝʤ ʦʜ 0,25 ɛF; ʠ  

c. ʉʝʨʠʩʢʘʪʘ ʠʥʜʫʢʪʠʚʥʦʩʪ ʝ ʧʦʤʘʣʘ ʦʜ 10 nH; 

b. ʉʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠ ʩʦʣʝʥʦʠʜʥʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʠ ʢʦʠ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʦʜ 

ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʉʧʦʩʦʙʥʠ ʜʘ ʩʦʟʜʘʚʘʘʪ ʤʘʛʥʝʪʥʠ ʧʦʣʠˁʘ ʧʦʛʦʣʝʤʠ ʦʜ 2 ʊ; 



2. ʆʜʥʦʩʦʪ ʥʘ ʜʦʣʞʠʥʘʪʘ ʩʦ ʚʥʘʪʨʝʰʥʠʦʪ ʧʨʝʯʥʠʢ ʝ ʧʦʛʦʣʝʤ ʦʜ 2; 

3. ɺʥʘʪʨʝʰʥʠʦʪ ʧʨʝʯʥʠʢ ʝ ʧʦʛʦʣʝʤ ʦʜ 300 mm; ʠ  

4. ʋʥʠʬʠʮʠʨʘʥʦʪʦ ʤʘʛʥʝʪʥʦ ʧʦʣʝ ʜʦ ʧʦʚʝ˃ʝ ʦʜ 1% ʚʦ ʮʝʥʪʨʘʣʥʠʪʝ 50% 
ʦʜ ʚʥʘʪʨʝʰʥʘʪʘ ʟʘʬʘʪʥʠʥʘ; 

ɿʘʙʝʣʝʰʢʘ: 3A201.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʘʛʥʝʪʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʤʝʜʠʮʠʥʩʢʠ ʥʫʢʣʝʘʨʥʠ ʩʠʩʪʝʤʠ ʟʘ ʤʘʛʥʝʪʥʘ ʨʝʟʦʥʘʥʩʘ 

(NMR) ʠ ʢʦʠ ʩʝ ʠʟʚʝʟʫʚʘʥʠ ʢʘʢʦ óʥʠʚʥʠ ʜʝʣʦʚʠô. ʇʦʠʤʦʪ 

óʥʠʚʥʠ ʜʝʣʦʚʠô ʥʝ ʤʦʨʘ ʜʘ ʟʥʘʯʠ ʬʠʟʠʯʢʠ ʜʝʣ ʚʦ ʠʩʪʘʪʘ 

ʧʨʘʪʢʘ; ʜʦʟʚʦʣʝʥʠ ʩʝ ʦʜʜʝʣʥʠ ʧʨʘʪʢʠ ʦʜ ʨʘʟʣʠʯʥʠ ʠʟʚʦʨʠ, ʧʦʜ 

ʫʩʣʦʚ ʚʦ ʩʦʦʜʚʝʪʥʠʪʝ ʠʟʚʦʟʥʠ ʜʦʢʫʤʝʥʪʠ ʿʘʩʥʦ ʜʘ ʩʝ ʥʘʚʝʜʫʚʘ 

ʜʝʢʘ ʧʨʘʪʢʠʪʝ ʩʝ ʠʩʧʨʘʪʝʥʠ ʢʘʢʦ óʜʝʣʦʚʠ ʦʜô ʩʠʩʪʝʤʠʪʝ ʟʘ 

ʩʢʝʥʠʨʘˁʝ ʩʦ ʤʘʛʥʝʪʥʘ ʨʝʟʦʥʘʥʩʘ. 

c. ʀʤʧʫʣʩʥʠ ʨʝʥʜʛʝʥʩʢʠ ʛʝʥʝʨʘʪʦʨʠ ʠʣʠ ʠʤʧʫʣʩʥʠ ʝʣʝʢʪʨʦʥʩʢʠ 

ʘʢʮʝʣʝʨʘʪʦʨʠ ʰʪʦ ʠʤʘʘʪ ʢʦʿ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʟʙʠʨʦʚʠ ʥʘ ʦʩʦʙʠʥʠ: 

1. ʘ. ʄʘʢʩʠʤʘʣʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʝʣʝʢʪʨʦʥʠ ʥʘ ʘʢʮʝʣʝʨʘʪʦʨʦʪ ʦʜ 500 keV 
ʠʣʠ ʧʦʚʝ˃ʝ, ʥʦ ʧʦʤʘʣʘ ʦʜ 25 MeV; ʠ  

      b. ʉʦ óʬʘʢʪʦʨ ʥʘ ʜʦʙʨʠʥʘô (ʂ) ʦʜ 0,25 ʠʣʠ ʧʦʚʝ˃ʝ; ʠʣʠ  

2. ʘ. ʄʘʢʩʠʤʘʣʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʝʣʝʢʪʨʦʥʠ ʥʘ ʘʢʮʝʣʝʨʘʪʦʨʦʪ ʦʜ 25 keV 
ʠʣʠ ʧʦʚʝ˃ʝ; ʠ 

b. óʄʘʢʩʠʤʘʣʥʘ ʤʦ˃ʥʦʩʪô ʧʦʛʦʣʝʤʘ ʦʜ 50 MW. 

ɿʘʙʝʣʝʰʢʘ: 3A201.c. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʘʢʮʝʣʝʨʘʪʦʨʠ ʰʪʦ ʩʝ ʩʦʩʪʘʚʥʠ 

ʜʝʣʦʚʠ ʥʘ ʫʨʝʜʠ ʢʦʠ ʥʝ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʟʨʘʯʝˁʝ ʩʦ 

ʝʣʝʢʪʨʦʥʩʢʠ ʟʨʘʮʠ ʠʣʠ ʩʦ ʨʝʥʜʛʝʥʩʢʠ ʟʨʘʮʠ (ʧʨ. ʝʣʝʢʪʨʦʥʩʢʘ 

ʤʠʢʨʦʩʢʦʧʠʿʘ) ʥʠʪʫ ʦʥʠʝ ʰʪʦ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʤʝʜʠʮʠʥʩʢʘ ʥʘʤʝʥʘ. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. óʌʘʢʪʦʨʦʪ ʥʘ ʜʦʙʨʠʥʘô ʂ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ:  

K = 1,7 × 10
3
 × V

2,65
Q 

V ʝ ʤʘʢʩʠʤʘʣʥʘʪʘ ʝʣʝʢʪʨʦʥʩʢʘ ʝʥʝʨʛʠʿʘ ʠʟʨʘʟʝʥʘ ʚʦ ʤʠʣʠʦʥʠ 

ʝʣʝʢʪʨʦʥ-ʚʦʣʪʠ. 

ɼʦʢʦʣʢʫ ʪʨʘʝˁʝʪʦ ʥʘ ʠʤʧʫʣʩʥʠʦʪ ʤʣʘʟ ʥʘ ʘʢʮʝʣʝʨʘʪʦʨʦʪ e 

ʧʦʢʨʘʪʢʦ ʠʣʠ ʝʜʥʘʢʚʦ ʥʘ 1 Õs, ʪʦʛʘʰ Q ʝ ʚʢʫʧʥʦʪʦ ʟʘʙʨʟʘʥʦ 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʝʣʝʢʪʨʠʮʠʪʝʪ ʚʦ ʢʫʣʦʥʠ. ɸʢʦ 

ʪʨʘʝˁʝʪʦ ʥʘ ʠʤʧʫʣʩʥʠʦʪ ʤʣʘʟ ʥʘ ʘʢʮʝʣʝʨʘʪʦʨʦʪ ʝ ʧʦʜʦʣʛʦ ʦʜ 1 

Õs, ʪʦʛʘʰ Q ʝ ʤʘʢʩʠʤʘʣʥʦʪʦ ʟʘʙʨʟʘʥʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʝʣʝʢʪʨʠʮʠʪʝʪ ʚʦ 1 Õs.  



Q ʝ ʝʜʥʘʢʚʦ ʥʘ ʠʥʪʝʛʨʘʣ ʦʜ i ʚʦ ʦʜʥʦʩ ʥʘ t, ʚʦ ʪʝʢʦʪ ʥʘ 

ʧʦʢʨʘʪʢʠʦʪ ʦʜ ʩʣʝʜʥʠʚʝ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜʠ: 1 Õs ʠʣʠ 

ʚʨʝʤʝʪʨʘʝˁʝʪʦ ʥʘ ʠʤʧʫʣʩʥʠʦʪ ʤʣʘʟ (Q = Ú idt), ʢʘʜʝ ʰʪʦ i ʝ 

ʩʪʨʫʿʘʪʘ ʥʘ ʤʣʘʟʦʪ ʠʟʨʘʟʝʥʘ ʚʦ ʘʤʧʝʨʠ, ʘ t ʝ ʚʨʝʤʝʪʦ ʚʦ 

ʩʝʢʫʥʜʠ.  

2. óʄʘʢʩʠʤʘʣʥʘ ʤʦ˃ʥʦʩʪô = (ʤʘʢʩʠʤʘʣʝʥ ʧʦʪʝʥʮʠʿʘʣ ʚʦ ʚʦʣʪʠ) Ĭ 

(ʤʘʢʩʠʤʘʣʥʘ ʩʪʨʫʿʘ ʥʘ ʤʣʘʟʦʪ ʚʦ ʘʤʧʝʨʠ).  

3. ɺʦ ʤʘʰʠʥʠʪʝ ʰʪʦ ʩʝ ʟʘʩʥʦʚʘʘʪ ʥʘ ʤʠʢʨʦʙʨʘʥʦʚʠ ʨʝʟʦʥʘʪʦʨʠ ʟʘ 

ʟʘʙʨʟʫʚʘˁʝ, ʟʘ ʚʨʝʤʝʪʨʘʝˁʝ ʥʘ ʠʤʧʫʣʩʥʠʦʪ ʤʣʘʟ ʩʝ ʩʤʝʪʘ 

ʧʦʢʨʘʪʢʦʪʦ ʦʜ ʩʣʝʜʥʠʚʝ: 1Õs ʠʣʠ ʚʨʝʤʝʪʨʘʝˁʝʪʦ ʥʘ ʛʨʫʧʘ 

ʥʘʩʦʯʝʥʠ ʤʣʘʟʦʚʠ ʰʪʦ ʨʝʟʫʣʪʠʨʘʘʪ ʦʜ ʝʜʝʥ ʠʤʧʫʣʩ ʥʘ 

ʤʠʢʨʦʙʨʘʥʦʚ ʤʦʜʫʣʘʪʦʨ.  

4. ɺʦ ʤʘʰʠʥʠʪʝ ʰʪʦ ʩʝ ʟʘʩʥʦʚʘʘʪ ʥʘ ʤʠʢʨʦʙʨʘʥʦʚʠ ʨʝʟʦʥʘʪʦʨʠ ʟʘ 

ʟʘʙʨʟʫʚʘˁʝ, ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʪʨʫʿʘ ʥʘ ʤʣʘʟʦʪ ʝ ʧʨʦʩʝʯʥʘʪʘ ʩʪʨʫʿʘ 

ʚʦ ʪʝʢʦʪ ʥʘ ʚʨʝʤʝʪʨʘʝˁʝʪʦ ʥʘ ʛʨʫʧʘʪʘ ʥʘʩʦʯʝʥʠ ʤʣʘʟʦʚʠ.  

3A225 ʄʝʥʫʚʘʯʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʠʣʠ ʛʝʥʝʨʘʪʦʨʠ ʥ ʬʨʝʢʚʝʥʮʠʿʘ ʰʪʦ ʥʝ ʩʝ ʥʘʚʝʜʝʥʠ 

ʚʦ 0B001.b13. ʠ ʢʦʠ ʩʝ ʧʦʜʦʙʥʠ ʟʘ ʢʦʨʠʩʪʝˁʝ ʢʘʢʦ ʫʨʝʜʠ ʟʘ ʨʝʛʫʣʠʨʘˁʝ ʥʘ 

ʬʠʢʩʥʘ ʠʣʠ ʧʨʦʤʝʥʣʠʚʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʤʦʪʦʨʠ, ʘ ʢʦʠ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʦʜ 

ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

 ʅʘʧʦʤʝʥʘ 1: ɺʦ 3D225 ʝ ʥʘʚʝʜʝʥ Ăʩʦʬʪʚʝʨʦʪñ ʢʦʿ ʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ 

  ʧʦʜʦʙʨʫʚʘˁʝ ʠʣʠ ʦʩʣʦʙʦʜʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʥʘ ʤʝʥʫʚʘʯʠ 

  ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʠʣʠ ʥʘ ʛʝʥʝʨʘʪʦʨʠ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʩʦ ʮʝʣ ʜʘ ʛʠ 

  ʟʘʜʦʚʦʣʘʪ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʦʜ 3A225. 

 ʅʘʧʦʤʝʥʘ 2: ɺʦ 3E225 ʝ ʥʘʚʝʜʝʥʘ Ăʪʝʭʥʦʣʦʛʠʿʘʪʘñ ʚʦ ʦʙʣʠʢ ʥʘ ʢʦʜʦʚʠ ʠʣʠ 

  ʢʣʫʯʝʚʠ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʠʣʠ ʦʩʣʦʙʦʜʫʚʘˁʝ ʥʘ   

  ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʥʘ ʤʝʥʫʚʘʯʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʠʣʠ ʛʝʥʝʨʘʪʦʨʠ ʥʘ 

  ʬʨʝʢʚʝʥʮʠʿʘ ʩʦ ʮʝʣ ʜʘ ʛʠ ʟʘʜʦʚʦʣʘʪ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʦʜ  

  3A225. 

a. ʇʦʚʝ˃ʝʬʘʟʝʥ ʠʟʣʝʟ ʩʧʦʩʦʙʝʥ ʜʘ ʦʙʝʟʙʝʜʠ ʝʣʝʢʪʨʠʯʥʘ ʩʠʣʘ ʦʜ 40 VA ʠʣʠ 

ʧʦʚʝ˃ʝ; 

b. ɼʘ ʨʘʙʦʪʘʪ ʚʦ ʬʨʝʢʚʝʥʮʠʿʘ ʦʜ 600 Hz ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠ 

c. ʂʦʥʪʨʦʣʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʧʦʜʦʙʨʘ (ʧʦʤʘʣʘ) ʦʜ 0,2%. 

ɿʘʙʝʣʝʰʢʘ: 3A225 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʤʝʥʫʚʘʯʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʠʣʠ ʛʝʥʝʨʘʪʦʨʠ 

  ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʜʦʢʦʣʢʫ ʩʦʜʨʞʘʪ ʦʛʨʘʥʠʯʫʚʘʯʠ ʥʘ ʭʘʨʜʚʝʨ,  

  Ăʩʦʬʪʚʝʨñ ʠʣʠ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʦʛʨʘʥʠʯʫʚʘˁʝ ʥʘ   

  ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʜʦ ʚʨʝʜʥʦʩʪʠ ʧʦʤʘʣʠ ʦʜ ʦʥʠʝ ʥʘʚʝʜʝʥʠ ʧʦʛʦʨʝ, 

  ʧʦʜ ʫʩʣʦʚ ʜʘ ʠʩʧʦʣʥʫʚʘʘʪ ʢʦʝ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʊʨʝʙʘ ʜʘ ʩʝ ʚʨʘʪʘʪ ʢʘʿ ʧʨʚʠʯʥʠʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣ ʟʘ ʜʘ ʛʠ 

ʠʟʚʝʜʝ ʧʦʜʦʙʨʫʚʘˁʘʪʘ ʠʣʠ ʜʘ ʛʠ ʪʨʛʥʝ ʦʛʨʘʥʠʯʫʚʘˁʘʪʘ; 



2. ʇʦʪʨʝʙʝʥ ʠʤ ʝ Ăʩʦʬʪʚʝʨñ ʥʘʚʝʜʝʥ ʚʦ 3D225 ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ 

ʠʣʠ ʦʩʣʦʙʦʜʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʟʘ ʜʘ ʩʝ ʜʦʩʪʠʛʥʘʪ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʦʜ 3A225; ʠʣʠ 

3.  ʇʦʪʨʝʙʥʘ ʠʤ ʝ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʦʙʣʠʢ ʥʘ ʢʣʫʯʝʚʠʪʝ ʠʣʠ 

ʢʦʜʦʚʠʪʝʦʜ 3ɽ225 ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʠʣʠ ʦʩʣʦʙʦʜʫʚʘˁʝ ʥʘ 

ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʟʘ ʜʘ ʩʝ ʜʦʩʪʠʛʥʘʪ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʦʜ 

3A225. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ʄʝʥʫʚʘʯʠʪʝ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʚʦ 3A225 ʩʝ ʧʦʟʥʘʪʠ ʠ ʢʘʢʦ ʢʦʥʚʝʨʪʦʨʠ ʠʣʠ     

ʠʥʚʝʨʪʦʨʠ. 

2. ʄʝʥʫʚʘʯʠʪʝ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʚʦ 3A225 ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʜʘʚʘʘʪ ʢʘʢʦ 

ʛʝʥʝʨʘʪʦʨʠ, ʝʣʝʢʪʨʦʥʩʢʘ ʦʧʨʝʤʘ ʟʘ ʪʝʩʪʠʨʘˁʝ, ʥʘʧʦʿʫʚʘʯʠ ʥʘ 

ʥʘʠʟʤʝʥʠʯʥʘ ʩʪʨʫʿʘ, ʫʨʝʜʠ ʟʘ ʤʦʪʦʨʠ ʩʦ ʧʨʦʤʝʥʣʠʚʘ ʙʨʟʠʥʘ, ʧʦʛʦʥʠ ʩʦ 

ʧʨʦʤʝʥʣʠʚʘ ʙʨʟʠʥʘ VSD), ʧʦʛʦʥʠ ʩʦ ʧʨʦʤʝʥʣʠʚʘ ʬʨʝʢʚʝʥʮʠʿʘ (VFD), 

ʧʦʛʦʥʠ ʩʦ ʧʨʠʩʧʦʩʦʙʣʠʚʘ ʬʨʝʢʚʝʥʮʠʿʘ (AFD) ʠʣʠ ʧʦʛʦʥʠ ʩʦ 

ʧʨʠʩʧʦʩʦʙʣʠʚʘ ʙʨʟʠʥʘ (ASD).  

3A226 ʀʟʚʦʨʠ ʥʘ ʝʜʥʦʥʘʩʦʯʥʘ ʩʪʨʫʿʘ ʩʦ ʛʦʣʝʤʘ ʤʦ˃ʥʦʩʪ ʰʪʦ ʥʝ ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ 

0B001.j.6., ʘ ʢʦʠ ʛʠ ʠʤʘʘʪ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʄʦʞʥʦʩʪ ʟʘ ʧʦʩʪʦʿʘʥʦ ʧʨʦʠʟʚʝʜʫʚʘˁʝ, ʚʦ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʦʜ 8 ʯʘʩʘ, ʥʘ 

100 V ʠʣʠ ʧʦʚʝ˃ʝ, ʩʦ ʠʟʣʝʟʥʘ ʩʪʨʫʿʘ ʦʜ 500 ɸ ʠʣʠ ʧʦʚʝ˃ʝ; ʠ  

b. ʉʪʘʙʠʣʥʦʩʪ ʥʘ ʩʪʨʫʿʘ ʠʣʠ ʥʘ ʥʘʧʦʥ ʧʦʛʦʣʝʤʘ ʦʜ 0,1 % ʚʦ ʪʝʢʦʪ ʥʘ ʧʝʨʠʦʜ 

ʦʜ 8 ʯʘʩʘ. 

3A227 ɺʠʩʦʢʦʥʘʧʦʥʩʢʠ ʠʟʚʦʨʠ ʥʘ ʝʜʥʦʥʘʩʦʯʥʘ ʩʪʨʫʿʘ ʰʪʦ ʥʝ ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ 

0B001.j.5., ʘ ʢʦʠ ʛʠ ʠʤʘʘʪ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʉʧʦʩʦʙʥʦʩʪ ʧʦʩʪʦʿʘʥʦ ʜʘ ʧʨʦʠʟʚʝʜʫʚʘʘʪ, ʚʦ ʧʝʨʠʦʜ ʦʜ 8 ʯʘʩʘ, 20 kV ʠʣʠ 

ʧʦʚʝ˃ʝ ʩʦ ʠʟʣʝʟʥʘ ʩʪʨʫʿʘ ʦʜ 1 A ʠʣʠ ʧʦʚʝ˃ʝ; ʠ  

b. ʉʪʘʙʠʣʥʦʩʪ ʥʘ ʩʪʨʫʿʘ ʠʣʠ ʥʘ ʥʘʧʦʥ ʧʦʛʦʣʝʤʘ ʦʜ 0,1 % ʚʦ ʪʝʢʦʪ ʥʘ ʧʝʨʠʦʜ 

ʦʜ 8 ʯʘʩʘ. 

3A228 ʇʨʝʢʠʥʫʚʘʯʢʠ ʫʨʝʜʠ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʎʝʚʢʠ ʩʦ ʣʘʜʥʘ ʢʘʪʦʜʘ, ʩʦ ʛʘʩ ʠʣʠ ʙʝʟ ʛʘʩ, ʰʪʦ ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʩʣʠʯʥʦ ʥʘ 

ʦʜʚʦʜʥʠʢ ʠ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʉʦʜʨʞʘʪ ʪʨʠ ʠʣʠ ʧʦʚʝ˃ʝ ʝʣʝʢʪʨʦʜʠ; 

2. ʄʘʢʩʠʤʘʣʥʠʦʪ ʨʘʙʦʪʝʥ ʥʘʧʦʥ ʥʘ ʘʥʦʜʘʪʘ ʝ 2,5 kV ʠʣʠ ʧʦʛʦʣʝʤ; 

3. ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʨʫʿʘ ʥʘ ʘʥʦʜʘʪʘ ʝ 100 ɸ ʠʣʠ ʧʦʚʝ˃ʝ; ʠ 

4. ɺʨʝʤʝʪʦ ʥʘ ʜʦʮʥʝˁʝ ʥʘ ʘʥʦʜʘʪʘ ʝ 10 ɛs ʠʣʠ ʧʦʢʨʘʪʢʦ; 



ɿʘʙʝʣʝʰʢʘ: 3A228 ʦʧʬʘ˃ʘ ʛʘʩʥʠ ʢʨʠʪʨʦʥ ʮʝʚʢʠ ʠ ʚʘʢʫʫʤʩʢʠ ʩʧʨʠʪʨʦʥ 

ʮʝʚʢʠ. 

b. ʇʨʝʢʠʥʫʚʘʯʢʠ ʦʜʚʦʜʥʠʮʠ ʢʦʠ ʛʠ ʠʤʘʘʪ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ɺʨʝʤʝʪʦ ʥʘ ʜʦʮʥʝˁʝ ʥʘ ʘʥʦʜʘʪʘ ʝ 15 ɛs ʠʣʠ ʧʦʢʨʘʪʢʦ; ʠ 

2. ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʨʫʿʘ ʝ 500 ɸ ʠʣʠ ʧʦʚʝ˃ʝ; 

c. ʄʦʜʫʣʠ ʠʣʠ ʩʢʣʦʧʦʚʠ ʩʦ ʙʨʟʘ ʧʨʝʢʠʥʫʚʘʯʢʘ ʬʫʥʢʮʠʿʘ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ 

ʦʧʨʝʜʝʣʝʥʠ ʚʦ 3A001.g. ʠʣʠ 3A001.h., ʢʦʠ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʄʘʢʩʠʤʘʣʥʠʦʪ ʥʘʧʦʥ ʥʘ ʘʥʦʜʘʪʘ e ʧʦʛʦʣʝʤ ʦʜ 2 kV; 

2. ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʨʫʿʘ ʥʘ ʘʥʦʜʘʪʘ ʝ 500 ɸ ʠʣʠ ʧʦʚʝ˃ʝ; ʠ 

3. ɺʨʝʤʝʪʦ ʟʘ ʚʢʣʫʯʫʚʘˁʝ ʝ 1 ɛs ʠʣʠ ʧʦʢʨʘʪʢʦ. 

3A229 ɺʠʩʦʢʦʩʪʨʫʿʥʠ ʠʤʧʫʣʩʥʠ ʛʝʥʝʨʘʪʦʨʠ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

ʘ. ɼʝʪʦʥʘʪʦʨʩʢʠ ʩʠʩʪʝʤʠ ʟʘ ʧʘʣʝˁʝ (ʩʠʩʪʝʤʠ ʟʘ ʠʥʠʮʠʨʘˁʝ, ʩʠʩʪʝʤʠ ʟʘ 

ʧʘʣʝˁʝ), ʚʢʣʫʯʠʪʝʣʥʦ ʠ ʝʣʝʢʪʨʦʥʩʢʠ, ʝʢʩʧʣʦʟʠʚʥʠ ʠ ʦʧʪʠʯʢʠ ʩʠʩʪʝʤʠ ʟʘ 

ʧʘʣʝˁʝ, ʢʦʠ ʥʝ ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ 1A007.a. ʠ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʘʢʪʠʚʠʨʘˁʝ ʧʦʚʝ˃ʝ ʢʦʥʪʨʦʣʠʨʘʥʠ ʜʝʪʦʥʘʪʦʨʠ ʥʘʚʝʜʝʥʠ ʚʦ 1A007.b; 

b. ʄʦʜʫʣʘʨʥʠ ʝʣʝʢʪʨʠʯʥʠ ʠʤʧʫʣʩʥʠ ʛʝʥʝʨʘʪʦʨʠ (ʠʤʧʫʣʩʥʠ ʫʨʝʜʠ) ʢʦʠ ʛʠ 

ʠʤʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʝʥʦʩʥʘ, ʤʦʙʠʣʥʘ ʠʣʠ ʨʦʙʫʩʥʘ ʫʧʦʪʨʝʙʘ; 

2. ʄʦʞʥʦʩʪ ʜʘ ʧʨʦʠʟʚʝʜʘʪ ʝʥʝʨʛʠʿʘ ʟʘ ʧʦʤʘʣʢʫ ʦʜ 15 ɛs ʩʦ 

ʦʧʪʦʚʘʨʫʚʘˁʘ ʧʦʤʘʣʠ ʦʜ 40 ʦʤʘ; 

3. ʀʤʘʘʪ ʠʟʣʝʟ ʧʦʛʦʣʝʤ ʦʜ 100 ɸ; 

4. ʅʠʪʫ ʝʜʥʘ ʦʜ ʜʠʤʝʥʟʠʠʪʝ ʥʝ ʥʘʜʤʠʥʫʚʘ 30 cm; 

5. ʊʝʞʠʥʘʪʘ ʝ ʧʦʤʘʣʘ ʦʜ 30 kg; ʠ 

6. ʅʘʤʝʥʝʪʠ ʩʝ ʟʘ ʫʧʦʪʨʝʙʘ ʧʨʠ ʧʨʦʰʠʨʝʥ ʪʝʤʧʝʨʘʪʫʨʝʥ ʦʧʩʝʛ ʦʜ 
223 K (- 50 °C) ʜʦ 373 K (100 ÁC) ʠʣʠ ʩʝ ʥʘʚʝʜʝʥʠ ʢʘʢʦ ʧʦʜʦʙʥʠ ʟʘ 

ʧʨʠʤʝʥʘ ʚʦ ʚʦʟʜʫʭʦʧʣʦʚʩʪʚʦʪʦ. 

ɿʘʙʝʣʝʰʢʘ: 3A229.b. ʦʧʬʘ˃ʘ ʧʦʛʦʥʠ ʟʘ ʢʩʝʥʦʥʩʢʠ ʠʤʧʫʣʩʥʠ ʩʚʝʪʠʣʢʠ.  

c. ɽʜʠʥʠʮʠ ʟʘ ʤʠʢʨʦ-ʧʘʣʝˁʝ ʢʦʠ ʛʠ ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ:  

1. ʅʠʪʫ ʝʜʥʘ ʦʜ ʜʠʤʝʥʟʠʠʪʝ ʥʝ ʥʘʜʤʠʥʫʚʘ 35 mm; 

2. ʈʘʙʦʪʥʠʦʪ ʥʘʧʦʥ ʝ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʛʦʣʝʤ ʦʜ 1kV; ʠ 



3. ʂʘʧʘʮʠʪʝʪʦʪ ʝ ʝʜʥʘʢʦʚ ʠʣʠ ʧʦʛʦʣʝʤ ʦʜ 100 nF. 

3A230 ɹʨʟʠ ʠʤʧʫʣʩʥʠ ʛʝʥʝʨʘʪʦʨʠ ʠ Ăʠʤʧʫʣʩʥʠ ʛʣʘʚʠñ ʟʘ ʪʠʝ ʛʝʥʝʨʘʪʦʨʠ ʢʦʠ ʛʠ 

ʠʤʘʘʪ ʜʚʝʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʀʟʣʝʟʝʥ ʥʘʧʦʥ ʧʦʛʦʣʝʤ ʦʜ 6 V ʩʦ ʘʢʪʠʚʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʧʦʤʘʣʦ ʦʜ 55 

ʦʤʘ, ʠ  

b. óɺʨʝʤʝ ʥʘ ʠʤʧʫʣʩʝʥ ʧʨʝʦʜô ʧʦʢʨʘʪʢʦ ʦʜ 500 ps. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ɺʦ 3A230, óʚʨʝʤʝ ʥʘ ʠʤʧʫʣʩʝʥ ʧʨʝʦʜô ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʚʨʝʤʝʥʩʢʠʦʪ 

ʠʥʪʝʨʚʘʣ ʧʦʤʝʺʫ 10% ʠ 90% ʦʜ ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʥʘʧʦʥʦʪ. 

2. Ăʀʤʧʫʣʩʥʠ ʛʣʘʚʠñ ʩʝ ʤʨʝʞʠ ʢʦʠ ʩʦʟʜʘʚʘʘʪ ʠʤʧʫʣʩʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ 

ʧʨʠʬʘʪʘʪ ʥʘʧʦʥʩʢʘ ʩʢʘʣʝʩʪʘ ʬʫʥʢʮʠʿʘ ʠ ʜʘ ʿʘ ʦʙʣʠʢʫʚʘʘʪ ʚʦ 

ʥʘʿʨʘʟʣʠʯʥʠ ʠʤʫʣʩʥʠ ʦʙʣʠʮʠ ʢʦʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʧʨʘʚʦʘʛʦʣʥʠ, 

 ʪʨʠʘʛʦʣʥʠ, ʩʢʘʣʝʩʪʠ, ʠʤʧʫʣʩʥʠ, ʝʢʩʧʦʥʝʥʮʠʿʘʣʥʠ ʠ 

ʤʦʥʦʮʠʢʣʠʯʥʠ ʚʠʜʦʚʠ. Ăʀʤʧʫʣʩʥʠʪʝ ʛʣʘʚʠñ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʩʦʩʪʘʚʝʥ 

ʜʝʣ ʦʜ ʛʝʥʝʨʘʪʦʨʦʪ ʥʘ ʠʤʧʫʣʩʠ, ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʧʨʠʢʣʫʯʝʥ ʤʦʜʫʣ ʥʘ 

ʫʨʝʜʦʪ ʠʣʠ ʥʘʜʚʦʨʝʰʥʦ ʧʦʚʨʟʘʥ ʫʨʝʜ. 

3A231 ʉʠʩʪʝʤʠ ʥʘ ʥʝʫʪʨʦʥʩʢʠ ʛʝʥʝʨʘʪʦʨʠ, ʚʢʣʫʯʠʪʝʣʥʦ ʠ ʮʝʚʢʠ, ʢʦʠ ʛʠ ʠʤʘʘʪ ʜʚʝʪʝ 

ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʇʨʦʝʢʪʠʨʘʥʠ ʩʝ ʟʘ ʨʘʙʦʪʘ ʙʝʟ ʥʘʜʚʦʨʝʰʝʥ ʚʘʢʫʫʤʩʢʠ ʩʠʩʪʝʤ; ʠ  

b. ʂʦʨʠʩʪʘʪ ʢʦʝ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ:  

 1. ɽʣʝʢʪʨʦʩʪʘʪʩʢʦ ʟʘʙʨʟʫʚʘˁʝ ʟʘ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʥʫʢʣʝʘʨʥʘ ʨʝʘʢʮʠʿʘ 

 ʪʨʠʪʠʫʤ ï ʜʝʚʪʝʨʠʫʤ; ʠʣʠ 

 2. ɽʣʝʢʪʨʦʩʪʘʪʩʢʦ ʟʘʙʨʟʫʚʘˁʝ ʟʘ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʥʫʢʣʝʘʨʥʘ ʨʝʘʢʮʠʿʘ     

 ʪʨʠʪʠʫʤ ï ʜʝʚʪʝʨʠʫʤ ʠ ʩʝ ʩʧʦʩʦʙʥʠ ʜʘ ʝʤʠʪʠʨʘʘʪ 3 Ĭ 10
9
 ʥʝʫʪʨʦʥʠ ʚʦ 

 ʩʝʢʫʥʜʘ ʠʣʠ ʧʦʚʝ˃ʝ.  

3A232 ʉʠʩʪʝʤʠ ʟʘ ʠʥʠʮʠʨʘˁʝ ʥʘ ʧʦʚʝ˃ʝ ʪʦʯʢʠ, ʨʘʟʣʠʯʥʠ ʦʜ ʦʥʠʝ ʥʘʚʝʜʝʥʠ ʚʦ 

1A007, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

ʅʘʧʦʤʝʥʘ: ɺʠʜʝʪʝ 1A007.b. ʟʘ ʜʝʪʦʥʘʪʦʨʠ. 

a. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

b. ʄʝʭʘʥʠʟʤʠʪʝ ʩʦ ʧʦʤʦʰ ʥʘ ʝʜʠʥʝʯʥʠ ʠʣʠ ʧʦʚʝ˃ʝ ʜʝʪʦʥʘʪʦʨʠ 

ʧʨʦʝʢʪʠʨʘʥʠ ʨʝʯʠʩʠ ʠʩʪʦʚʨʝʤʝʥʦ ʜʘ ʠʥʠʮʠʨʘʘʪ ʝʢʩʧʣʦʟʠʚʥʘ ʧʦʚʨʰʠʥʘ 

ʧʦʛʦʣʝʤʘ ʦʜ 5 000 mm
2
 ʩʦ ʝʜʝʥ ʩʠʛʥʘʣ ʥʘ ʧʘʣʝˁʝ ʩʦ ʚʨʝʤʝ ʥʘ ʰʠʨʝˁʝ ʥʘ 

ʠʥʠʮʠʨʘˁʝʪʦ ʧʦ ʧʦʚʨʰʠʥʘʪʘ ʧʦʢʨʘʪʢʦ ʦʜ 2,5 Õs. 



ɿʘʙʝʣʝʰʢʘ: 3A232 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʜʝʪʦʥʘʪʦʨʠ ʰʪʦ ʢʦʨʠʩʪʘʪ ʠʩʢʣʫʯʠʚʦ 

ʩʘʤʦ ʧʨʠʤʘʨʥʠ ʝʢʩʧʣʦʟʠʚʠ, ʢʘʢʦ ʰʪʦ ʝ ʦʣʦʚʦ ʘʟʠʜʦʪ.  

3A233 ʄʘʩʥʠʪʝ ʩʧʝʢʪʨʦʤʝʪʨʠ ʢʦʠ ʥʝ ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ 0B002.g., ʩʧʦʩʦʙʥʠ ʜʘ ʠʟʤʝʨʘʪ 

ʿʦʥʠ ʦʜ 230 ʝʜʠʥʠʮʠ ʘʪʦʤʩʢʘ ʤʘʩʘ ʠʣʠ ʧʦʛʦʣʝʤʠ ʠ ʠʤʘʘʪ ʨʝʟʦʣʫʮʠʿʘ 

ʧʦʛʦʣʝʤʘ ʦʜ 2/230, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, ʠ ʥʠʚʥʠ ʿʦʥʩʢʠ ʠʟʚʦʨʠ: 

a. ʄʘʩʥʠ ʩʧʝʢʪʨʦʤʝʪʨʠ ʩʦ ʠʥʜʫʢʪʠʚʥʘ ʩʧʦʝʥʘ ʧʣʘʟʤʘ (ICP/MS); 

b. ʄʘʩʥʠ ʩʧʝʢʪʨʦʤʝʪʨʠ ʩʦ ʣʫʤʠʥʠʩʮʝʥʪʥʦ ʧʨʘʟʥʝˁʝ (GDMS); 

c. ʄʘʩʥʠ ʩʧʝʢʪʨʦʤʝʪʨʠ ʩʦ ʪʝʨʤʦʿʦʥʠʟʘʮʠʿʘ (TIMS); 

d. ʄʘʩʥʠ ʩʧʝʢʪʨʦʤʝʪʨʠ ʩʦ ʙʦʤʙʘʨʜʠʨʘˁʝ ʩʦ ʝʣʝʢʪʨʦʥʠ ʢʦʠ ʛʠ ʠʤʘʘʪ ʜʚʝʪʝ 

ʦʩʦʙʠʥʠ: 

 1. ʉʠʩʪʝʤ ʟʘ ʧʨʦʪʦʢ ʥʘ ʤʦʣʝʢʫʣʘʨʝʥ ʤʣʘʟ ʢʦʿ ʚʙʨʠʟʛʫʚʘ ʧʘʨʘʣʝʣʝʥ ʤʣʘʟ 

ʦʜ ʤʦʣʝʢʫʣʠʪʝ ʰʪʦ ʩʝ ʘʥʘʣʠʟʠʨʘʘʪ ʚʦ ʦʜʨʝʜʝʥ ʧʨʦʩʪʦʨ ʚʦ ʠʟʚʦʨʦʪ ʥʘ 

ʿʦʥʠ ʢʘʜʝ ʰʪʦ ʤʦʣʝʢʫʣʠʪʝ ʩʝ ʿʦʥʠʟʠʨʘʘʪ ʩʦ ʧʦʤʦʰ ʥʘ ʤʣʘʟ ʦʜ ʝʣʝʢʪʨʦʥʠ; 

ʠ 

 2. ɽʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ Ăʣʘʜʥʠ ʩʪʘʧʠʮʠ-ʪʨʘʧʦʚʠñ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʠʟʣʘʜʘʪ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 193 K (ï 80 °C);  

e. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

f. ʄʘʩʥʠ ʩʧʝʢʪʨʦʤʝʪʨʠ ʦʧʨʝʤʝʥʠ ʩʦ ʠʟʚʦʨ ʥʘ ʤʠʢʨʦʬʣʫʦʨʠʟʘʮʠʿʘ ʥʘ ʿʦʥʠ, 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʘʢʪʠʥʠʜʠ ʠʣʠ ʘʢʪʠʥʠʜ ʬʣʫʦʨʠʜʠ. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1.  ʄʘʩʥʠʪʝ ʩʧʝʢʪʨʦʤʝʪʨʠ ʩʦ ʙʦʤʙʘʨʜʠʨʘˁʝ ʩʦ ʝʣʝʢʪʨʦʥʠ ʦʜ 3A233.d. 

ʫʰʪʝ ʩʝ ʥʘʨʝʢʫʚʘʘʪ ʠ ʤʘʩʥʠ ʩʧʝʢʪʨʦʤʝʪʨʠ ʩʦ ʫʜʘʨʥʠ ʝʣʝʢʪʨʦʥʠ ʠʣʠ 

ʤʘʩʥʠ ʩʧʝʢʪʨʦʤʝʪʨʠ ʩʦ ʿʦʥʠʟʘʮʠʿʘ ʩʦ ʝʣʝʢʪʨʦʥʠ. 

2.  Ăʃʘʜʥʘʪʘ ʩʪʘʧʠʮʘñ ʚʦ 3A233.d.2. ʝ ʫʨʝʜ ʟʘ ʟʘʨʦʙʫʚʘˁʝ ʥʘ ʤʦʣʝʢʫʣʠ ʥʘ 

ʛʘʩ ʧʨʝʢʫ ʥʠʚʥʦ ʢʦʥʜʝʥʟʠʨʘˁʝ ʠʣʠ ʟʘʤʨʟʥʫʚʘˁʝ ʥʘ ʣʘʜʥʠ ʧʦʚʨʰʠʥʠ. ɺʦ 

ʩʤʠʩʣʘ ʥʘ 3A233.d.2., ʛʘʩʥʘ ʭʝʣʠʫʤʩʢʘ ʢʨʠʦʛʝʥʩʢʘ ʚʘʢʫʫʤʩʢʘ ʧʫʤʧʘ ʥʝ ʩʝ 

ʩʤʝʪʘ ʟʘ Ăʣʘʜʥʘ ʩʪʘʧʠʮʘñ.  

3ɸ234 ʊʨʘʢʘʩʪʠ ʣʠʥʠʠ ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʧʘʪʝʢʘ ʩʦ ʥʠʩʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪ ʜʦ 

ʜʝʪʦʥʘʪʦʨʠ ʩʦ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a.  ʈʘʙʦʪʝʥ ʥʘʧʦʥ ʧʦʛʦʣʝʤ ʦʜ 2 kV; ʠ 

b.  ʀʥʜʫʢʪʠʚʥʦʩʪ ʧʦʤʘʣʘ ʦʜ 20 nH. 



3B ʆʧʨʝʤʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ, ʧʨʦʚʝʨʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

3B001 ʆʧʨʝʤʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ ʫʨʝʜʠ ʠʣʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ 

ʰʪʦ ʩʣʝʜʫʚʘ, ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠ ʜʦʜʘʪʦʮʠ ʟʘ ʥʠʚ: 

ʘ. ʆʧʨʝʤʘ ʟʘ ʝʧʠʪʘʢʩʠʿʘʣʝʥ ʨʘʩʪ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʆʧʨʝʤʘ ʰʪʦ ʤʦʞʝ ʜʘ ʧʨʦʠʟʚʝʜʝ ʩʣʦʿ ʦʜ ʢʦʿ ʙʠʣʦ ʤʘʪʝʨʠʿʘʣ, ʦʩʚʝʥ 

ʩʠʣʠʮʠʫʤ, ʩʦ ʭʦʤʦʛʝʥʦʩʪ ʥʘ ʜʝʙʝʣʠʥʘʪʘ ʧʦʤʘʣʘ ʦʜ Ñ 2,5 % ʥʘ 

ʨʘʩʪʦʿʘʥʠʝ ʦʜ 75 mm ʠʣʠ ʧʦʚʝ˃ʝ; 

ɿʘʙʝʣʝʰʢʘ:  3B001.a.1. ʦʧʬʘ˃ʘ ʦʧʨʝʤʘ ʟʘ ʝʧʠʪʘʢʩʠʿʘʣʥʠ ʘʪʦʤʩʢʠ 

 ʩʣʦʝʚʠ (ALE). 

2. ʈʝʘʢʪʦʨʠ ʟʘ ʥʘʥʝʩʫʚʘˁʝ ʥʘ ʩʣʦʿ ʦʜ ʬʘʟʘ ʧʘʨʝʘ ʥʘ ʤʝʪʘʣʦ-ʦʨʛʘʥʩʢʠ 

ʭʝʤʠʢʘʣʠʠ (MOCVD) ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʝʧʠʪʘʢʩʠʿʘʣʝʥ ʨʘʩʪ ʩʦ ʩʣʦʞʝʥ 

ʧʦʣʫʩʧʨʦʚʦʜʥʠʢ ʥʘ ʤʘʪʝʨʠʿʘʣ ʢʦʿ ʩʦʜʨʞʠ ʜʚʘ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ 

ʩʣʝʜʥʠʚʝ ʭʝʤʠʩʢʠ ʝʣʝʤʝʥʪʠ: ʘʣʫʤʠʥʠʫʤ, ʛʘʣʠʫʤ, ʠʥʜʠʫʤ, ʘʨʩʝʥ, 

ʬʦʩʬʦʨ, ʘʥʪʠʤʦʥ ʠʣʠ ʘʟʦʪ; 

3. ʆʧʨʝʤʘ ʟʘ ʝʧʠʪʘʢʩʠʿʘʣʝʥ ʨʘʩʪ ʥʘ ʤʦʣʝʢʫʣʘʨʝʥ ʤʣʘʟ ʩʦ ʫʧʦʪʨʝʙʘ ʥʘ 
ʛʘʩʦʚʠʪʠ ʠʣʠ ʮʚʨʩʪʠ ʠʟʚʦʨʠ; 

b. ʆʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʿʦʥʩʢʘ ʠʤʧʣʘʥʪʘʮʠʿʘ ʢʦʿʘ ʠʤʘ ʢʦʠ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

2. ʇʦʩʝʙʥʦ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʠ ʦʧʪʠʤʠʟʠʨʘʥʘ ʜʘ ʨʘʙʦʪʠ ʥʘ ʝʥʝʨʛʠʿʘ ʥʘ 

ʤʣʘʟ ʦʜ 20 keV ʠʣʠ ʧʦʛʦʣʝʤʘ ʠ ʩʪʨʫʿʘ ʥʘ ʤʣʘʟʦʪ ʦʜ 10 mA ʠʣʠ 

ʧʦʚʝ˃ʝ ʟʘ ʠʤʧʣʘʥʪ ʦʜ ʚʦʜʦʨʦʜ, ʜʝʚʪʝʨʠʫʤ ʠʣʠ ʭʝʣʠʫʤ; 

3. ʀʤʘ ʤʦʞʥʦʩʪ ʟʘ ʜʠʨʝʢʪʥʦ ʟʘʧʠʰʫʚʘˁʝ;  

4. ʀʤʘ ʝʥʝʨʛʠʿʘ ʥʘ ʤʣʘʟʦʪ ʦʜ 65 keV ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʩʪʨʫʿʘ ʥʘ ʤʣʘʟʦʪ ʦʜ 

45 mA ʠʣʠ ʧʦʚʝ˃ʝ ʟʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʚʠʩʦʢʦʝʥʝʨʛʝʪʩʢʘ ʠʤʧʣʘʥʪʘʮʠʿʘ 

ʥʘ ʢʠʩʣʦʨʦʜ ʚʦ ʟʘʛʨʝʘʥ ʧʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ ʤʘʪʝʨʠʿʘʣ ʥʘ 

Ăʧʦʜʣʦʛʘʪʘñ; ʠʣʠ 

5. ʇʨʦʝʢʪʠʨʘʥʘ ʠ ʦʧʪʠʤʠʟʠʨʘʥʘ ʜʘ ʨʘʙʦʪʠ ʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʤʣʘʟʦʪ ʦʜ 
20 keV ʠʣʠ ʧʦʛʦʣʝʤʘ ʠ ʩʪʨʫʿʘ ʥʘ ʤʣʘʟʦʪ ʦʜ 10 mA ʟʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ 

ʠʤʧʣʘʥʪʘʮʠʿʘ ʥʘ ʩʠʣʠʮʠʫʤ ʚʦ ʧʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ ʤʘʪʝʨʠʿʘʣ ʥʘ 

Ăʧʦʜʣʦʛʘʪʘñ ʟʘʛʨʝʘʥʘ ʜʦ 600 ÁC ʠʣʠ ʜʦ ʧʦʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ. 

c. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

d. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

e. ʇʦʚʝ˃ʝʢʦʤʦʨʥʠ ʩʠʩʪʝʤʠ ʟʘ ʮʝʥʪʨʘʣʥʦ ʨʘʢʫʚʘˁʝ ʥʘ ʧʣʦʯʢʠ ʩʦ 

ʘʚʪʦʤʘʪʩʢʦ ʧʦʣʥʝˁʝ, ʢʦʠ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

1. ʀʤʘʘʪ ʠʥʪʝʨʬʝʿʩʠ ʟʘ ʚʣʝʟ ʠ ʠʟʣʝʟ ʥʘ ʧʣʦʯʢʘ, ʢʦʥ ʢʦʿʘ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ 
ʜʘ ʩʝ ʧʨʠʢʣʫʯʘʪ ʧʦʚʝ˃ʝ ʦʜ ʜʚʝ ʬʫʥʢʮʠʦʥʘʣʥʦ ʨʘʟʣʠʯʥʠ 



Ăʧʦʣʫʩʧʨʦʚʦʜʣʠʚʠ ʧʨʦʮʝʩʥʠ ʘʣʘʪʢʠô ʦʧʨʝʜʝʣʝʥʠ ʚʦ 3B001.a.1., 

3B001.a.2., 3B001.a.3 ʠʣʠ 3B001.b. ; ʠ 

2. ʇʨʦʝʢʪʠʨʘʥʠ ʩʝ ʥʘ ʥʘʯʠʥ ʥʘ ʢʦʿ ʬʦʨʤʠʨʘʘʪ ʠʥʪʝʛʨʘʣʝʥ ʩʠʩʪʝʤ ʚʦ 

ʚʘʢʫʫʤʩʢʘ ʩʨʝʜʠʥʘ ʟʘ óʧʦʩʣʝʜʦʚʘʪʝʣʥʘ ʧʦʚʝ˃ʝʢʨʘʪʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʧʣʦʯʢʘʪʘô; 

ɿʘʙʝʣʝʰʢʘ:  3B001.e. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʘʚʪʦʤʘʪʩʢʠ ʨʦʙʦʪʩʢʠ ʩʠʩʪʝʤʠ ʟʘ 

ʨʘʢʫʚʘˁʝ ʩʦ ʧʣʦʯʢʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʘʨʘʣʝʣʥʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʣʦʯʢʘʪʘ. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 

1. ɿʘ ʮʝʣʠʪʝ ʥʘ 3B001.e., óʧʦʣʫʩʧʨʦʚʦʜʣʠʚʠ ʧʨʦʮʝʩʥʠ ʘʣʘʪʢʠô ʩʝ 

ʦʜʥʝʩʫʚʘ ʥʘ ʤʦʜʫʣʘʨʥʠ ʘʣʘʪʢʠ ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʬʠʟʠʯʢʠ ʧʨʦʮʝʩʠ ʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʦʣʫʩʧʨʦʚʦʜʥʠʮʠ ʢʦʠ ʩʝ ʬʫʥʢʮʠʦʥʘʣʥʦ ʨʘʟʣʠʯʥʠ, 

ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ, ʪʘʣʦʞʝˁʝ, ʠʤʧʣʘʥʪ ʠʣʠ ʪʝʨʤʠʯʢʘ ʦʙʨʘʙʦʪʢʘ. 

2. ɿʘ ʮʝʣʠʪʝ ʥʘ 3B001.e., óʧʦʩʣʝʜʦʚʘʪʝʣʥʘ ʧʦʚʝ˃ʝʢʨʘʪʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʧʣʦʯʢʘô ʝ ʩʧʦʩʦʙʥʦʩʪʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʝʢʦʿʘ ʧʣʦʯʢʘ ʚʦ ʨʘʟʣʠʯʥʠ 

ñʧʦʣʫʩʧʨʦʚʦʜʣʠʚʠ ʧʨʦʮʝʩʥʠ ʘʣʘʪʢʠô, ʢʘʢʦ ʰʪʦ ʝ  ʧʨʝʥʝʩʫʚʘˁʝ ʥʘ 

ʩʝʢʦʿʘ ʧʣʦʯʢʘ ʦʜ ʝʜʥʘ ʘʣʘʪʢʘ ʜʦ ʚʪʦʨʘʪʘ ʘʣʘʪʢʘ ʠ ʥʘ ʪʨʝʪʘʪʘ 

ʘʣʘʪʢʘ ʩʦ ʘʚʪʦʤʘʪʩʢʦ ʧʦʣʥʝˁʝ ʥʘ ʮʝʥʪʨʘʣʥʠʪʝ ʧʦʚʝ˃ʝʢʦʤʦʨʥʠ 

ʩʠʩʪʝʤʠ ʟʘ ʨʘʢʫʚʘˁʝ ʩʦ ʧʣʦʯʢʠ. 

f. ʆʧʨʝʤʘ ʟʘ ʣʠʪʦʛʨʘʬʠʿʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʆʧʨʝʤʘ ʟʘ ʧʦʨʘʤʥʫʚʘˁʝ ʠ ʬʘʟʘ ʥʘ ʝʢʩʧʦʟʠʮʠʿʘ ʠ ʧʦʚʪʦʨʫʚʘˁʝ 

(ʜʠʨʝʢʪʥʘ ʬʘʟʘ ʥʘ ʧʣʦʯʢʘʪʘ), ʠʣʠ ʯʝʢʦʨ ʠ ʩʢʝʥʠʨʘˁʝ, ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʧʣʦʯʢʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʬʦʪʦ-ʦʧʪʠʯʢʠ ʤʝʪʦʜʠ ʠʣʠ ʨʝʥʜʛʝʥʩʢʠ ʟʨʘʮʠ ʠ 

ʧʦʩʝʜʫʚʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a. ʀʟʚʦʨ ʥʘ ʩʚʝʪʣʠʥʘ ʩʦ ʙʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ʧʦʢʨʘʪʢʘ ʦʜ 193 nm; ʠʣʠ  

b. ʄʦʞʥʦʩʪ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʰʘʙʣʦʥ ʩʦ óʤʠʥʠʤʫʤ ʨʘʟʨʝʰʝʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘô (MRF) ʩʦ ʛʦʣʝʤʠʥʘ ʦʜ 45 nm ʠʣʠ ʧʦʤʘʣʘ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɻʦʣʝʤʠʥʘʪʘ ʥʘ óʤʠʥʠʤʫʤ ʨʘʟʨʝʰʝʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘô (MRF) ʩʝ 

ʧʨʝʩʤʝʪʫʚʘ ʩʧʦʨʝʜ ʩʣʝʜʥʘʚʘ ʬʦʨʤʫʣʘ:  

ʦʪʚʦʨ 

)ʂ ʢ()nm ʚʦ ʩʚʝʪʣʠʥʘ ʘʠʟʣʦʞʫʚʘʯʢ ʥʘ ʠʟʚʦʨʦʪ ʥʘ ʜʦʣʞʠʥʘ (

ʥʫʤʝʨʠʯʢʠ

ʦʝʬʠʮʠʝʥʪʙʨʘʥʦʚʘ
ʄʈʌ

³
=

 

ʢʘʜʝ ʢʦʝʬʠʮʠʝʥʪʦʪ K = 0,35 

2. ʃʠʪʦʛʨʘʬʩʢʘ ʦʧʨʝʤʘ ʟʘ ʦʪʠʩʦʢ ʩʧʦʩʦʙʥʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜ 45 nm ʠʣʠ ʧʦʤʘʣʢʫ; 

ɿʘʙʝʣʝʰʢʘ: 3B001.f.2. ʦʧʬʘ˃ʘ: 



- ʄʠʢʨʦʢʦʥʪʘʢʪʥʠ ʘʣʘʪʢʠ ʟʘ ʧʝʯʘʪʝˁʝ 

- ʊʦʧʣʠ ʘʣʘʪʢʠ ʟʘ ʨʝʣʿʝʬ 

- ʃʠʪʦʛʨʘʬʩʢʠ ʘʣʘʪʢʠ ʟʘ ʥʘʥʦ-ʦʪʠʩʦʮ 

- ʀʥʩʪʨʫʤʝʥʪʠ ʟʘ ʬʘʟʥʦ ʠ ʙʣʠʮ  ʣʠʪʦʛʨʘʬʩʢʦ 

ʧʝʯʘʪʝˁʝ (S-FIL) 

3. ʆʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʤʘʩʢʠ ʢʦʿʘ ʛʠ ʠʤʘ ʩʠʪʝ 

ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʉʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʦʜʙʠʝʥ ʬʦʢʫʩʠʨʘʥ ʩʥʦʧ ʦʜ ʝʣʝʢʪʨʦʥʠ, ʿʦʥʩʢʠ 

ʩʧʦʧ ʠʣʠ Ăʣʘʩʝʨʩʢʠñ ʩʥʦʧ; ʠ 

b. ʇʦʩʝʜʫʚʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ɻʦʣʝʤʠʥʘʪʘ ʥʘ ʪʦʯʢʘʪʘ ʩʦ ʮʝʣʦʩʥʘ ʰʠʨʠʥʘ ʥʘ ʧʦʣʦʚʠʥʘ 
ʤʘʢʩʠʤʫʤ (FWHM) ʝ ʧʦʤʘʣʘ ʦʜ 65 nm ʠ ʧʦʩʪʘʚʫʚʘˁʝʪʦ ʥʘ 

ʩʣʠʢʘ e ʧʦʤʘʣʦ ʦʜ 17 nm (ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ + 3 ʩʠʛʤʘ); ʠʣʠ 

2. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

3. ɻʨʝʰʢʘʪʘ ʧʨʠ ʧʨʝʢʣʦʧʫʚʘˁʝʪʦ ʥʘ ʚʪʦʨʠʦʪ ʩʣʦʿ ʝ ʧʦʤʘʣʘ ʦʜ 
23 nm (ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ + 3 ʩʠʛʤʘ) ʥʘ ʤʘʩʢʘʪʘ; 

4. ʆʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʩʦ ʫʨʝʜʠ ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʤʝʪʦʜʠ ʥʘ 

ʜʠʨʝʢʪʥʦ ʚʧʠʰʫʚʘˁʝ ʠ ʢʦʿʘ ʛʠ ʧʦʩʝʜʫʚʘ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

ʘ. ʆʜʙʠʝʥ ʥʘʩʦʯʝʥ ʩʥʦʧ ʦʜ ʝʣʝʢʪʨʦʥʠ; ʠ   

b. ʇʦʩʝʜʫʚʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʄʠʥʠʤʘʣʥʘʪʘ ʛʦʣʝʤʠʥʘ ʥʘ ʩʥʦʧʦʪ ʝ ʝʜʥʘʢʚʘ ʠʣʠ ʧʦʤʘʣʘ ʦʜ 15 nm; ʠʣʠ 

2. ɻʨʝʰʢʘʪʘ ʧʨʠ ʧʨʝʢʣʦʧʫʚʘˁʝʪʦ ʝ ʧʦʤʘʣʘ ʦʜ 27 nm (ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ 

+ 3 ʩʠʛʤʘ);  

g. ʄʘʩʢʠ ʠ ʨʝʪʠʢʫʣʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʥʘʚʝʜʝʥʠ ʚʦ 3A001; 

h. ʇʦʚʝ˃ʝʩʣʦʿʥʠ ʤʘʩʢʠ ʩʦ ʤʝʺʫʩʢʣʦʧʥʦ ʬʘʟʥʦ ʧʨʠʜʚʠʞʫʚʘˁʝ ʢʦʠ ʥʝ ʩʝ 

ʥʘʚʝʜʝʥʠ ʚʦ 3B001.g. ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1.  ʀʟʨʘʙʦʪʝʥʠ ʥʘ Ăʧʦʯʝʪʥʠ ʧʦʜʣʦʛʠñ ʟʘ ʤʘʩʢʘ ʦʜ ʩʪʘʢʣʦ ʩʦ ʜʚʦʣʦʤ 

ʧʦʤʘʣ ʦʜ 7 nm/cm; ʠʣʠ 

2. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʢʦʨʠʩʪʝˁʝ ʦʜ ʩʪʨʘʥʘ ʥʘ ʣʠʪʦʛʨʘʬʩʢʘ ʦʧʨʝʤʘ ʩʦ 

ʙʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ʥʘ ʠʟʚʦʨʦʪ ʥʘ ʩʚʝʪʣʠʥʘ ʧʦʤʘʣʘ ʦʜ 245 nm; 

ʅʘʧʦʤʝʥʘ: 3B001.h. ʥʝ ʢʦʥʪʨʦʣʦʨʘ ʧʦʚʝ˃ʝʩʣʦʿʥʠ ʤʘʩʢʠ ʩʦ ʤʝʺʫʩʢʣʦʧʥʦ 

ʬʘʟʥʦ ʧʨʠʜʚʠʞʫʚʘˁʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʤʝʤʦʨʠʩʢʠ ʫʨʝʜʠ ʰʪʦ ʥʝ ʩʝ ʢʦʥʪʨʦʣʠʨʘʘʪ ʩʦ 3A001.  



i. ʃʠʪʦʛʨʘʬʩʢʠ ʦʙʨʘʩʮʠ ʟʘ ʦʪʠʩʦʮʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ 

ʥʘʚʝʜʝʥʠ ʚʦ 3A001. 

3B002 ʆʧʨʝʤʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʟʘʚʨʰʝʥʠ ʠʣʠ 

ʥʝʟʘʚʨʰʝʥʠ ʧʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ ʫʨʝʜʠ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ ʠ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʥʝʿʟʠʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠ ʧʨʠʙʦʨ: 

a. ɿʘ ʠʩʧʠʪʫʚʘˁʝ ɮ-ʧʘʨʘʤʝʪʨʠ ʥʘ ʪʨʘʥʟʠʩʪʦʨʩʢʠ ʢʦʣʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʥʘʜ 

31,8 GHz; 

b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

c. ɿʘ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʤʠʢʨʦʙʨʘʥʦʚʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʥʘʚʝʜʝʥʠ ʚʦ 

3A001.b.2. 

 

3C ʄʘʪʝʨʠʿʘʣʠ  

3C001 ʍʝʪʝʨʦʝʧʠʪʘʢʩʠʿʘʣʥʠ ʤʘʪʝʨʠʿʘʣʠ ʰʪʦ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ Ăʧʦʜʣʦʛʘñ ʟʘ 

ʧʦʚʝ˃ʝʩʣʦʝʥ ʝʧʠʪʘʢʩʠʿʘʣʝʥ ʨʘʩʪ ʠ ʢʦʠ ʠʤʘʘʪ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʉʠʣʠʮʠʫʤ (Si); 

b. ɻʝʨʤʘʥʠʫʤ (Ge); 

c. ʉʠʣʠʮʠʫʤ ʢʘʨʙʠʜ (SiC); ʠʣʠ 

d. ĂIII/V ʩʦʝʜʠʥʝʥʠʿʘñ ʥʘ ʛʘʣʠʫʤ ʠʣʠ ʥʘ ʠʥʜʠʫʤ. 

ɿʘʙʝʣʝʰʢʘ:  3C001.d. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʧʦʜʣʦʛʠñ ʢʦʠ ʠʤʘʘʪ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ 

ʝʧʠʪʘʢʩʠʿʘʣʥʠ ʩʣʦʝʚʠ ʦʜ ʪʠʧ P ʦʜ GaN, InGaN, AlGaN, InAlN, 

InAlGaN, GaP, InGaP, AlInP ʠʣʠ InGaAlP, ʥʝʟʘʚʠʩʥʦ ʧʦ ʢʦʿ 

ʨʝʜʦʩʣʝʜ ʩʝ ʥʘʨʝʜʝʥʠ ʝʣʝʤʝʥʪʠʪʝ, ʦʩʚʝʥ ʜʦʢʦʣʢʫ 

ʝʧʠʪʘʢʩʠʿʘʣʥʠʦʪ ʩʣʦʿ ʦʜ ʪʠʧ P ʥʝ ʩʝ ʥʘʦʺʘ ʧʦʤʝʺʫ ʩʣʦʝʚʠ ʦʜ 

ʪʠʧ N. 

3C002 ʆʪʧʦʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ Ăʧʦʜʣʦʛʠñ ʦʙʣʦʞʝʥʠ ʩʦ ʦʪʧʦʨʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

a. ʇʦʟʠʪʠʚʝʥ ʦʪʧʦʨʝʥ ʤʘʪʝʨʠʿʘʣ ʧʦʩʝʙʥʦ ʠʟʨʘʙʦʪʝʥ ʟʘ ʧʦʣʫʩʧʨʦʚʦʜʥʠʯʢʘ 

ʣʠʪʦʛʨʘʬʠʿʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

 1. ʇʦʟʠʪʠʚʥʠ ʦʪʧʦʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʧʨʠʩʧʦʩʦʙʝʥʠ (ʦʧʪʠʤʠʟʠʨʘʥʠ) ʟʘ 

 ʫʧʦʪʨʝʙʘ ʥʘ ʙʨʘʥʦʚʠ ʜʦʣʞʠʥʠ ʧʦʜ 245 nm, ʥʦ ʝʜʥʘʢʚʠ ʠʣʠ ʧʦʛʦʣʝʤʠ 

 ʦʜ 15 nm; 

 2. ʆʪʧʦʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʧʨʠʩʧʦʩʦʙʝʥʠ (ʦʧʪʠʤʠʟʠʨʘʥʠ) ʟʘ ʫʧʦʪʨʝʙʘ ʥʘ 

 ʙʨʘʥʦʚʠ ʜʦʣʞʠʥʠ ʧʦʜ 15 nm, ʥʦ ʧʦʛʦʣʝʤʠ ʦʜ 1 nm; 



b. ʉʠʪʝ ʦʪʧʦʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʩʦ ʝʣʝʢʪʨʦʥʩʢʠ ʠʣʠ 

ʿʦʥʩʢʠ ʩʥʦʧʦʚʠ ʩʦ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʦʜ 0,01 ʤʠʢʨʦʢʫʣʦʥ/mm
2
, ʠʣʠ 

ʧʦʜʦʙʨʘ; 

c. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

d. ʉʠʪʝ ʦʪʧʦʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʦʧʪʠʤʠʟʠʨʘʥʠ ʟʘ ʪʝʭʥʦʣʦʛʠʿʘ ʥʘ ʬʦʨʤʠʨʘˁʝ 

ʩʣʠʢʠ ʦʜ ʧʦʚʨʰʠʥʠ; 

ʝ. ʉʠʪʝ ʦʪʧʦʨʥʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʦʧʪʠʤʠʟʠʨʘʥʠ ʟʘ 

ʫʧʦʪʨʝʙʘ ʩʦ ʣʠʪʦʛʨʘʬʩʢʘ ʦʧʨʝʤʘ ʟʘ ʦʪʠʩʦʮʠ ʢʦʿʘ ʝ ʥʘʚʝʜʝʥʘ ʚʦ 

3B001.f.2., ʘ ʢʦʿʘ ʢʦʨʠʩʪʠ ʠʣʠ ʪʝʨʤʘʣʝʥ ʧʨʦʮʝʩ ʠʣʠ ʧʨʦʮʝʩ ʥʘ 

ʬʦʪʦʦʙʨʘʙʦʪʢʘ. 

3C003 ʆʨʛʘʥʩʢʦ-ʥʝʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

a. ʆʨʛʘʥʩʢʦ-ʤʝʪʘʣʥʠ ʩʦʝʜʠʥʝʥʠʿʘ ʥʘ ʘʣʫʤʠʥʠʫʤ, ʛʘʣʠʫʤ ʠʣʠ ʠʥʜʠʫʤ ʢʦʠ 

ʠʤʘʘʪ ʯʠʩʪʦʪʘ (ʤʝʪʘʣʥʘ ʦʩʥʦʚʘ) ʧʦʛʦʣʝʤʘ ʦʜ 99,999 %; 

b. ʆʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ ʥʘ ʘʨʩʝʥ, ʘʥʪʠʤʦʥ ʠʣʠ ʬʦʩʬʦʨ ʢʦʠ ʠʤʘʘʪ ʯʠʩʪʦʪʘ 

(ʥʝʦʨʛʘʥʩʢʠ ʝʣʝʤʝʥʪ ʚʦ ʦʩʥʦʚʘʪʘ) ʧʦʛʦʣʝʤʘ ʦʜ 99,999 %. 

ɿʘʙʝʣʝʰʢʘ: 3C003 ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʝʜʠʥʩʪʚʝʥʦ ʩʦʝʜʠʥʝʥʠʿʘʪʘ ʯʠʿ ʤʝʪʘʣʝʥ, 

ʜʝʣʫʤʥʦ ʤʝʪʘʣʝʥ ʠʣʠ ʥʝʤʝʪʘʣʝʥ ʝʣʝʤʝʥʪ ʝ ʜʠʨʝʢʪʥʦ ʧʦʚʨʟʘʥ ʩʦ 

ʿʘʛʣʝʨʦʜʦʪ ʚʦ ʦʨʛʘʥʩʢʠʦʪ ʜʝʣ ʥʘ ʤʦʣʝʢʫʣʦʪ. 

3C004 ʍʠʜʨʠʜʠ ʥʘ ʬʦʩʬʦʨ, ʘʨʩʝʥ ʠʣʠ ʘʥʪʠʤʦʥ ʢʦʠ ʠʤʘʘʪ ʯʠʩʪʦʪʘ ʧʦʛʦʣʝʤʘ ʦʜ 

99,999 %, ʜʫʨʠ ʠ ʢʦʛʘ ʩʝ ʨʘʟʨʝʜʝʥʠ ʚʦ ʠʥʝʨʪʥʠ ʛʘʩʦʚʠ ʠʣʠ ʚʦʜʦʨʦʜ. 

ɿʘʙʝʣʝʰʢʘ: 3C004 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʭʠʜʨʠʜʠ ʢʦʠ ʩʦʜʨʞʘʪ 20 ʤʦʣʘʨʥʠ 

ʧʨʦʮʝʥʪʠ ʠʥʝʨʪʥʠ ʛʘʩʦʚʠ ʠʣʠ ʚʦʜʦʨʦʜ ʠʣʠ ʧʦʚʝ˃ʝ ʤʦʣʘʨʥʠ 

ʧʨʦʮʝʥʪʠ. 

3C005 ʇʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ Ăʧʦʜʣʦʛʠñ ʦʜ ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ (SiC), ʛʘʣʠʫʤ ʥʠʪʨʠʜ 

(GaN), ʘʣʫʤʠʥʠʫʤ ʥʠʪʨʠʜ (AlN) ʠʣʠ ʘʣʫʤʠʥʠʫʤ ʛʘʣʠʫʤ ʥʠʪʨʠʜ (AlGaN) ʠʣʠ 

ʰʠʧʢʠ, ʺʫʣʠˁʘ ʠʣʠ ʜʨʫʛʠ ʧʨʝʪʬʦʨʤʠ ʥʘ ʪʠʝ ʤʘʪʝʨʠʿʘʣʠ, ʢʦʠ ʠʤʘʘʪ 

ʦʪʧʦʨʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 10 000 ʦʤʠ-ʮʤ ʥʘ 20ÁC. 

3C006 Ăʇʦʜʣʦʛʠñ ʥʘʚʝʜʝʥʠ ʚʦ 3C005 ʩʦ ʥʘʿʤʘʣʢʫ ʝʜʝʥ ʝʧʠʪʘʢʩʠʿʘʣʝʥ ʩʣʦʿ ʥʘ 

ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ, ʛʘʣʠʫʤ ʥʠʪʨʠʜ, ʘʣʫʤʠʥʠʫʤ ʥʠʪʨʠʜ ʠʣʠ ʘʣʫʤʠʥʠʫʤ ʛʘʣʠʫʤ 

ʥʠʪʨʠʜ. 

 

3D ʉʦʬʪʚʝʨ 

3D001 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʦʧʨʝʤʘ 

ʥʘʚʝʜʝʥʘ ʚʦ 3A001.b. ʜʦ 3A002.h. ʠʣʠ ʚʦ 3B. 



3D002 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʦʧʨʝʤʘ ʥʘʚʝʜʝʥʘ ʚʦ 

3A001.a. ʜʦ f., 3B002 ʠʣʠ ʚʦ 3A225. 

3D003 ʉʦʬʪʚʝʨ ʟʘ ʩʠʤʫʣʘʮʠʿʘ Ăʥʘ ʦʩʥʦʚʘ ʥʘ ʬʠʟʠʢʘñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ 

Ăʨʘʟʚʦʿñ ʥʘ ʣʠʪʦʛʨʘʬʩʢʠ ʧʨʦʮʝʩʠ, ʛʨʘʚʠʨʘʯʢʠ ʧʨʦʮʝʩʠ ʠʣʠ ʧʨʦʮʝʩʠ ʥʘ 

ʪʘʣʦʞʝˁʝ ʟʘ ʤʦʜʝʣʠ ʥʘ ʪʨʘʥʩʣʘʮʠʿʘ ʥʘ ʦʙʨʘʩʮʠ ʥʘ ʤʘʩʢʠ ʚʦ ʢʦʥʢʨʝʪʥʠ 

ʪʦʧʦʛʨʘʬʩʢʠ ʦʙʨʘʩʮʠ ʚʦ ʧʨʦʚʦʜʥʠʮʠ, ʜʠʝʣʝʢʪʨʠʢʠ ʠʣʠ ʧʦʣʫʩʧʨʦʚʦʜʣʠʚʠ 

ʤʘʪʝʨʠʿʘʣʠ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óʅʘ ʦʩʥʦʚʘ ʥʘ ʬʠʟʠʢʘô ʚʦ 3D003 ʝ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʨʝʩʤʝʪʢʠ ʟʘ ʜʘ ʩʝ ʦʜʨʝʜʠ 

ʩʝʨʠʿʘ ʦʜ ʬʠʟʠʯʢʠ ʧʨʠʯʠʥʩʢʦ-ʧʦʩʣʝʜʠʯʥʠ ʥʘʩʪʘʥʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʬʠʟʠʯʢʠ 

ʩʚʦʿʩʪʚʘ (ʧʨ. ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠʪʠʩʦʢ, ʢʦʥʩʪʘʥʪʥʠ ʥʘ ʜʠʬʫʟʠʿʘ ʠ ʩʚʦʿʩʪʚʘ 

ʥʘ ʧʦʣʫʩʧʨʦʚʦʜʣʠʚʠ ʤʘʪʝʨʠʿʘʣʠ). 

ɿʘʙʝʣʝʰʢʘ: ɹʠʙʣʠʦʪʝʢʠ, ʧʨʦʝʢʪʥʠ ʘʪʨʠʙʫʪʠ ʠʣʠ ʧʦʚʨʟʘʥʠ ʧʦʜʘʪʦʮʠ ʟʘ 

ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʧʦʣʫʩʧʨʦʚʦʜʥʠʯʢʠ ʫʨʝʜʠ ʠʣʠ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʩʝ 

ʩʤʝʪʘʘʪ ʟʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ. 

3D004 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ ʦʧʨʝʤʘ ʥʘʚʝʜʝʥʘ ʚʦ 3A003. 

3D101 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʦʧʨʝʤʘ 

ʥʘʚʝʜʝʥʘ ʚʦ 3A1001.b. 

3D225 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʠʣʠ ʦʩʣʦʙʦʜʫʚʘˁʝ ʥʘ 

 ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʥʘ ʤʝʥʫʚʘʯʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʠʣʠ ʥʘ ʛʝʥʝʨʘʪʦʨʠ ʥʘ 

 ʬʨʝʢʚʝʥʮʠʿʘ  ʩʦ ʮʝʣ ʜʘ ʤʦʞʝ ʜʘ ʛʠ ʠʩʧʦʣʥʘʪ ʦʩʦʙʠʥʠʪʝ ʦʜ 3A225. 

 

3E ʊʝʭʥʦʣʦʛʠʿʘ 

3E001 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʨʘʟʚʦʿñ 

ʠʣʠ ʟʘ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʦʧʨʝʤʘ ʠʣʠ ʤʘʪʝʨʠʿʘʣʠ ʥʘʚʝʜʝʥʠ ʚʦ 3A, 3B ʠʣʠ ʚʦ 

3C; 

ɿʘʙʝʣʝʰʢʘ 1: 3E001 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ ñʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ 

ʦʧʨʝʤʘ ʠʣʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʥʘʚʝʜʝʥʠ ʚʦ 3A003.  

ɿʘʙʝʣʝʰʢʘ 2: 3E001 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ ʟʘ 

Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʥʘʚʝʜʝʥʠ ʚʦ 3A001.ʘ.3. ʜʦ 

3A001.a.12, ʢʦʠ ʛʠ ʠʤʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ:  

a. ʂʦʨʠʩʪʘʪ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʦʜ 0,130 ɛm; ʠ  

b. ɺʢʣʦʧʫʚʘʘʪ ʧʦʚʝ˃ʝʩʣʦʿʥʠ ʩʪʨʫʢʪʫʨʠ ʩʦ ʪʨʠ ʠʣʠ ʧʦʤʘʣʢʫ 

ʤʝʪʘʣʥʠ ʩʣʦʝʚʠ. 



3E002 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʩʧʦʨʝʜ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʰʪʦ ʥʝ ʝ ʥʘʚʝʜʝʥʘ ʚʦ 

3E001 ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ Ăʤʠʢʨʦʢʦʣʘ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʦʨʠñ, 

Ăʤʠʢʨʦʢʦʣʘ ʥʘ ʤʠʢʨʦʢʦʤʧʿʫʪʝʨʠñ ʠʣʠ ʿʘʜʨʦ ʥʘ ʤʠʢʨʦʢʦʣʦ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʢʦʠ ʠʤʘʘʪ ʘʨʠʪʤʝʪʠʯʢʘ ʣʦʛʠʯʢʘ ʝʜʠʥʠʮʘ ʩʦ ʰʠʨʦʯʠʥʘ ʥʘ 

ʧʨʠʩʪʘʧ ʦʜ 32 ʙʠʪʦʚʠ ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʧʦʩʝʜʫʚʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ 

ʠʣʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʘ. óɺʝʢʪʦʨʩʢʘ ʧʨʦʮʝʩʦʨʩʢʘ ʝʜʠʥʠʮʘô ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʠʩʪʦʚʨʝʤʝʥʦ 

ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʧʦʚʝ˃ʝ ʦʜ ʜʚʝ ʧʨʝʩʤʝʪʢʠ ʥʘ ʚʝʢʪʦʨʠ ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ 

(ʝʜʥʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʥʠʟʠ ʦʜ ʧʦ 32 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʠ ʙʨʦʝʚʠ); 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óɺʝʢʪʦʨʩʢʘ ʧʨʦʮʝʩʦʨʩʢʘ ʝʜʠʥʠʮʘô ʝ ʦʙʨʘʙʦʪʫʚʘʯʢʠ ʝʣʝʤʝʥʪ ʩʦ ʚʛʨʘʜʝʥʠ 

ʫʧʘʪʩʪʚʘ ʢʦʠ ʠʩʪʦʚʨʝʤʝʥʦ ʠʟʚʨʰʫʚʘʘʪ ʧʦʚʝ˃ʝʢʨʘʪʥʠ ʧʨʝʩʤʝʪʢʠ ʟʘ ʚʝʢʪʦʨʠ ʩʦ 

ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ (ʝʜʥʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʥʠʟʠ ʦʜ ʧʦ 32 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʠ 

ʙʨʦʝʚʠ) ʠ ʢʦʠ ʠʤʘʘʪ ʥʘʿʤʘʣʢʫ ʝʜʥʘ ʚʝʢʪʦʨʩʢʘ ʘʨʠʪʤʝʪʠʯʢʘ ʣʦʛʠʯʢʘ ʝʜʠʥʠʮʘ ʠ 

ʚʝʢʪʦʨʩʢʠ ʨʝʛʠʩʪʨʠ ʩʦ ʥʘʿʤʘʣʢʫ 32 ʝʣʝʤʝʥʪʠ ʧʦ ʨʝʛʠʩʪʘʨ. 

b. ʇʨʦʝʢʪʠʨʘʥʠ ʜʘ ʠʟʚʝʜʫʚʘʘʪ ʧʦʚʝ˃ʝ ʦʜ ʯʝʪʠʨʠ 64-ʙʠʪʥʠ ʠʣʠ ʧʦʛʦʣʝʤʠ 

ʨʘʙʦʪʥʠ ʨʝʟʫʣʪʘʪʠ ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ ʧʦ ʮʠʢʣʫʩ; ʠʣʠ 

c. ʇʨʦʝʢʪʠʨʘʥʠ ʜʘ ʠʟʚʝʜʫʚʘʘʪ ʧʦʚʝ˃ʝ ʦʜ ʦʩʫʤ 16-ʙʠʪʥʠ ʧʦʚʝ˃ʝʢʨʘʪʥʠ 

ʢʫʤʫʣʘʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ ʩʦ ʬʠʢʩʥʘ ʟʘʧʠʨʢʘ ʧʦ ʮʠʢʣʫʩ (ʧʨ. ʜʠʛʠʪʘʣʥʘ 

ʤʘʥʠʧʫʣʘʮʠʿʘ ʥʘ ʘʥʘʣʦʛʥʠ ʠʥʬʦʨʤʘʮʠʠ ʢʦʠ ʧʨʝʪʭʦʜʥʦ ʙʠʣʝ ʧʨʝʪʚʦʨʝʥʠ 

ʚʦ ʜʠʛʠʪʘʣʥʘ ʬʦʨʤʘ, ʫʰʪʝ ʧʦʟʥʘʪʦ ʠ ʢʘʢʦ ʜʠʛʠʪʘʣʥʘ Ăʦʙʨʘʙʦʪʢʘ ʥʘ 

ʩʠʛʥʘʣʠñ). 

ɿʘʙʝʣʝʰʢʘ 1: 3E002.c. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʤʫʣʪʠʤʝʜʠʩʢʠ 

ʧʨʦʰʠʨʫʚʘˁʘ.  

ɿʘʙʝʣʝʰʢʘ 2:3E002 ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ ʟʘ    

Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʿʘʜʨʘ ʟʘ ʤʠʢʨʦʧʨʦʮʝʩʦʨʠ, ʢʦʠ ʛʠ ʠʤʘʘʪ 

ʩʠʪʝ ʩʣʝʜʥʠ ʦʩʦʙʠʥʠ: 

a. ʂʦʨʠʩʪʘʪ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʦʜ 0,130 ɛm ʠʣʠ ʧʦʚʝ˃ʝ; ʠ  

b. ɺʢʣʦʧʫʚʘʘʪ ʧʦʚʝ˃ʝʩʣʦʿʥʠ ʩʪʨʫʢʪʫʨʠ ʩʦ ʧʝʪ ʠʣʠ ʧʦʤʘʣʢʫ 

ʤʝʪʘʣʥʠ ʩʣʦʝʚʠ. 

ɿʘʙʝʣʝʰʢʘ 3: 3E002 ʦʧʬʘ˃ʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʜʠʛʠʪʘʣʥʠ ʩʠʛʥʘʣʥʠ 

 ʧʨʦʮʝʩʦʨʠ ʠ ʜʠʛʠʪʘʣʥʠ ʤʘʪʨʠʯʥʠ ʧʨʦʮʝʩʦʨʠ. 

3E003 ɼʨʫʛʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʩʣʝʜʥʦʚʦ: 

a. ɺʘʢʫʫʤʩʢʠ ʤʠʢʨʦʝʣʝʢʪʨʦʥʩʢʠ ʫʨʝʜʠ; 

b. ʋʨʝʜʠ ʩʦ ʧʦʣʫʩʧʨʦʚʦʜʣʠʚʠ ʭʝʪʝʨʦʩʪʨʫʢʪʫʨʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʪʨʘʥʟʠʩʪʦʨʠ 

ʩʦ ʚʠʩʦʢʘ ʤʦʙʠʣʥʦʩʪ ʥʘ ʝʣʝʢʪʨʦʥʠʪʝ (HEMT), ʭʝʪʝʨʦ-ʙʠʧʦʣʘʨʥʠ 

ʪʨʘʥʟʠʩʪʦʨʠ (HBT), ʫʨʝʜʠ ʩʦ ʢʚʘʥʪʥʘ ʿʘʤʘ ʠ ʩʫʧʝʨ-ʨʝʰʝʪʢʘ; 



ɿʘʙʝʣʝʰʢʘ: 3E003.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ ʪʨʘʥʟʠʩʪʦʨʠ ʩʦ 

ʚʠʩʦʢʘ ʤʦʙʠʣʥʦʩʪ ʥʘ ʝʣʝʢʪʨʦʥʠʪʝ (HEMT) ʰʪʦ ʨʘʙʦʪʘʪ 

ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʧʦʥʠʩʢʠ ʦʜ 31,8 GHz ʠ ʭʝʪʝʨʦ-ʙʠʧʦʣʘʨʥʠ 

ʪʨʘʥʟʠʩʪʦʨʠ (HBT) ʰʪʦ ʨʘʙʦʪʘʪ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʧʦʥʠʩʢʠ 

ʦʜ 31,8 GHz.  

c. Ăʉʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ ʝʣʝʢʪʨʦʥʩʢʠ ʫʨʝʜʠ; 

d. ʇʦʜʣʦʛʠ ʦʜ ʜʠʿʘʤʘʥʪʩʢʠ ʦʙʣʦʛʠ ʟʘ ʝʣʝʢʪʨʦʥʩʢʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ; 

e. ʇʦʜʣʦʛʠ ʦʜ ʚʠʜʦʪ ʩʠʣʠʮʠʫʤ ʥʘ ʠʟʦʣʘʪʦʨ (SOI), ʟʘ ʠʥʪʝʛʨʘʣʥʠ ʢʦʣʘ ʚʦ 

ʢʦʠ ʠʟʦʣʘʪʦʨ ʝ ʩʠʣʠʮʠʫʤ ʜʠʦʢʩʠʜ; 

f. ʇʦʜʣʦʛʠ ʦʜ ʩʠʣʠʮʠʫʤ ʢʘʨʙʠʜ ʟʘ ʝʣʝʢʪʨʦʥʩʢʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ; 

g. ɽʣʝʢʪʨʦʥʩʢʠ ʚʘʢʫʫʤʩʢʠ ʮʝʚʢʠ ʢʦʠ ʨʘʙʦʪʘʪ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʧʦʛʦʣʝʤʠ ʠʣʠ 

ʝʜʥʘʢʚʠ ʥʘ 31,8 GHz. 

3E101 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ 

Ăʫʧʦʪʨʝʙʘʪʘñ ʥʘ ʦʧʨʝʤʘ ʠʣʠ Ăʩʦʬʪʚʝʨñ ʥʘʚʝʜʝʥʠ ʚʦ 3A001.a.1 ʠʣʠ 2., 3A101, 

3A102 ʠʣʠ ʚʦ 3D101. 

3E102 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ ñʨʘʟʚʦʿñ 

ʥʘ Ăʩʦʬʪʚʝʨñ ʥʘʚʝʜʝʥʦ ʚʦ 3D101. 

3E201 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ 

Ăʫʧʦʪʨʝʙʘñ ʥʘ ʦʧʨʝʤʘ ʥʘʚʝʜʝʥʘ ʚʦ 3A001.e.2., 3A001.e.3., 3A001.g., 3A201, 

3A225 ʜʦ 3A234. 

3ɽ225 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʦʙʣʠʢ ʥʘ ʢʦʜʦʚʠ ʠʣʠ ʢʣʫʯʝʚʠ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʠʣʠ 

ʦʩʣʦʙʦʜʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʥʘ ʤʝʥʫʚʘʯʠ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʠʣʠ ʛʝʥʝʨʘʪʦʨʠ 

ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʩʦ ʮʝʣ ʜʘ ʛʠ ʟʘʜʦʚʦʣʘʪ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʦʜ 3A225. 

 

ʂɸʊɽɻʆʈʀɱɸ 4  ╖  ʂʆʄʇɱʋʊɽʈʀ 

ɿʘʙʝʣʝʰʢʘ 1:  ʂʦʤʧʿʫʪʝʨʠ, ʧʦʚʨʟʘʥʘ ʦʧʨʝʤʘ ʠ Ăʩʦʬʪʚʝʨñ ʟʘ  ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠ 

ʬʫʥʢʮʠʠ ʠʣʠ ʬʫʥʢʮʠʠ ʥʘ Ăʣʦʢʘʣʥʘ ʤʨʝʞʘñ (LAN) ʤʦʨʘ ʠʩʪʦ ʪʘʢʘ ʜʘ  ʩʝ 

ʦʮʝʥʘʪ ʚʦ ʦʜʥʦʩ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠ ʦʜ ʂʘʪʝʛʦʨʠʿʘ 5, 

ɼʝʣ 1, (ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʠ). 

ɿʘʙʝʣʝʰʢʘ 2:  ʂʦʥʪʨʦʣʥʠʪʝ ʝʜʠʥʠʮʠ ʢʦʠ ʜʠʨʝʢʪʥʦ ʤʝʺʫʩʝʙʥʦ ʧʦʚʨʟʫʚʘʘʪ ʤʘʛʠʩʪʨʘʣʠ 

ʠʣʠ ʢʘʥʘʣʠ ʥʘ ʮʝʥʪʨʘʣʥʠʪʝ ʧʨʦʮʝʩʦʨʩʢʠ ʝʜʠʥʠʮʠ, Ăʛʣʘʚʥʘʪʘ ʤʝʤʦʨʠʿʘñ 

ʠʣʠ ʩʦ ʜʠʩʢ-ʢʦʥʪʨʦʣʝʨʠʪʝ ʥʝ ʩʝ ʩʤʝʪʘʘʪ ʟʘ ʦʧʨʝʤʘ ʟʘ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ ʦʧʠʰʘʥʘ ʚʦ ʂʘʪʝʛʦʨʠʿʘ 5, ɼʝʣ 1 (ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʠ). 

ʅʘʧʦʤʝʥʘ: ɿʘ ʢʦʥʪʨʦʣʝʥ ʩʪʘʪʫʩ ʥʘ Ăʩʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʢʦʤʫʪʘʮʠʿʘ ʥʘ ʧʘʢʝʪ, ʚʠʜʝʪʝ 5D001. 



4A ʉʠʩʪʝʤʠ, ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ 

4A001 ɽʣʝʢʪʨʦʥʩʢʠ ʢʦʤʧʿʫʪʝʨʠ ʠ ʧʦʚʨʟʘʥʘ ʦʧʨʝʤʘ ʢʦʠ ʠʤʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ ʠ Ăʝʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ 

ʟʘ ʥʠʚ: 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀʉʊʆ ʊɸʂɸ ʀ 4A101. 

ʘ. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʠʤʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʈʝʞʠʤ ʥʘ ʨʘʙʦʪʘ ʚʦ ʘʤʙʠʝʥʪʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜ 228  K (- 45  °C) 

ʠʣʠ ʥʘʜ 358 K (85 °C); ʠʣʠ 

ɿʘʙʝʣʝʰʢʘ: 4 A001.a.1. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʢʦʤʧʿʫʪʝʨʠ ʧʦʩʝʙʥʦ 

 ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʮʠʚʠʣʥʘ ʘʚʪʦʤʦʙʠʣʩʢʘ 

 ʠʥʜʫʩʪʨʠʿʘ, ʞʝʣʝʟʥʠʮʘ ʠʣʠ Ăʮʠʚʠʣʥʠ ʣʝʪʘʣʘñ.  

2. ʆʪʧʦʨʥʠ ʥʘ ʟʨʘʯʝˁʝ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʩʧʝʮʠʬʠʢʘʮʠʠ: 

ʘ. ɺʢʫʧʥʘ ʜʦʟʘ  5 x 10
3
 Gy (ʩʠʣʠʮʠʫʤ); 

b. ʇʨʦʤʝʥʘ ʥʘ 

ʙʨʟʠʥʘʪʘ ʥʘ ʟʨʘʯʝˁʝ 

5 x 10
6
 Gy (ʩʠʣʠʮʠʫʤ)/s; ʠʣʠ 

c. ʇʦʝʜʠʥʝʯʥʘ 

ʧʨʦʤʝʥʘ  

1 × 10
ï8

 ʛʨʝʰʢʠ/ʙʠʪ/ʜʝʥ; 

ɿʘʙʝʣʝʰʢʘ: 4A001.a.2. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʢʦʤʧʿʫʪʝʨʠ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ Ăʮʠʚʠʣʥʠ ʣʝʪʘʣʘñ.  

b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ. 

4A003 Ăɼʠʛʠʪʘʣʥʠ ʢʦʤʧʿʫʪʝʨʠñ, Ăʝʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʠ ʩʦʦʜʚʝʪʥʘ ʦʧʨʝʤʘ ʠ 

ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʥʠʚ: 

ɿʘʙʝʣʝʰʢʘ 1: 4A003 ʛʠ ʚʢʣʫʯʫʚʘ ʩʣʝʜʥʠʚʝ: 

ð óɺʝʢʪʦʨʩʢʠ ʧʨʦʮʝʩʦʨʠô; 

ð ʄʘʪʨʠʯʥʠ ʧʨʦʮʝʩʦʨʠ; 

ð ʇʨʦʮʝʩʦʨʠ ʥʘ ʜʠʛʠʪʘʣʝʥ ʩʠʛʥʘʣ; 

ð ʃʦʛʠʯʢʠ ʧʨʦʮʝʩʦʨʠ; 

ð ʆʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ Ăʟʘʩʠʣʫʚʘˁʝ ʥʘ ʩʣʠʢʘñ. 



ɿʘʙʝʣʝʰʢʘ 2: ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ Ăʜʠʛʠʪʘʣʥʠʪʝ ʢʦʤʧʿʫʪʝʨʠñ ʠ 

 ʩʦʦʜʚʝʪʥʘʪʘ ʦʧʨʝʤʘ ʦʧʠʰʘʥʠ ʚʦ 4A003 ʩʝ ʫʪʚʨʜʫʚʘ ʩʦ 

 ʢʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʜʨʫʛʘʪʘ ʦʧʨʝʤʘ ʠʣʠ ʩʠʩʪʝʤʠ, 

 ʜʦʢʦʣʢʫ ʩʝ ʟʘʜʦʚʦʣʝʥʠ ʩʣʝʜʥʠʚʝ ʫʩʣʦʚʠ:  

ʘ. Ăɼʠʛʠʪʘʣʥʠʪʝ ʢʦʤʧʿʫʪʝʨʠñ ʠʣʠ ʧʦʚʨʟʘʥʘʪʘ ʦʧʨʝʤʘ ʩʝ 

ʥʝʦʧʭʦʜʥʠ ʟʘ ʜʨʫʛʘʪʘ ʦʧʨʝʤʘ ʠʣʠ ʩʠʩʪʝʤʠ; 

b. Ăɼʠʛʠʪʘʣʥʠʪʝ ʢʦʤʧʿʫʪʝʨʠñ ʠʣʠ ʧʦʚʨʟʘʥʘʪʘ ʦʧʨʝʤʘ ʥʝ ʩʝ 

Ăʦʩʥʦʚʝʥ ʝʣʝʤʝʥʪñ ʥʘ ʜʨʫʛʘʪʘ ʦʧʨʝʤʘ ʠʣʠ ʩʠʩʪʝʤʠ; ʠ 

                                                 ʅʘʧʦʤʝʥʘ 1:  ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʦʧʨʝʤʘʪʘ ʟʘ 

 Ăʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣʠñ ʠʣʠ Ăʧʦʜʦʙʨʫʚʘˁʝ ʥʘ 

 ʩʣʠʢʘñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʜʨʫʛʘ ʦʧʨʝʤʘ 

 ʯʠʠ ʬʫʥʢʮʠʠ ʩʝ ʦʛʨʘʥʠʯʝʥʠ ʥʘ ʬʫʥʢʮʠʠʪʝ 

 ʧʦʪʨʝʙʥʠ ʟʘ ʜʨʫʛʘʪʘ ʦʧʨʝʤʘ ʩʝ ʫʪʚʨʜʫʚʘ ʩʦ 

 ʢʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʜʨʫʛʘʪʘ ʦʧʨʝʤʘ, ʜʫʨʠ 

 ʠ ʘʢʦ ʛʦ ʥʘʜʤʠʥʫʚʘ ʢʨʠʪʝʨʠʫʤʦʪ Ăʦʩʥʦʚʝʥ 

 ʝʣʝʤʝʥʪñ. 

ʅʘʧʦʤʝʥʘ 2:  ɿʘ ʢʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ Ăʜʠʛʠʪʘʣʥʠ 

 ʢʦʤʧʿʫʪʝʨʠñ ʠʣʠ ʩʦʦʜʚʝʪʥʠ ʫʨʝʜʠ ʟʘ 

 ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʦʧʨʝʤʘ, ʚʠʜʝʪʝ 

 ʂʘʪʝʛʦʨʠʿʘ 5, ɼʝʣ 1, (ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʠ). 

c. Ăʊʝʭʥʦʣʦʛʠʿʘʪʘñ ʟʘ Ăʜʠʛʠʪʘʣʥʠ ʢʦʤʧʿʫʪʝʨʠñ ʠ ʩʦʦʜʚʝʪʥʘ 

ʦʧʨʝʤʘ ʩʝ ʫʪʚʨʜʫʚʘ ʚʦ 4E.  

ʘ. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

b. Ăɼʠʛʠʪʘʣʥʠ ʢʦʤʧʿʫʪʝʨʠñ ʰʪʦ ʠʤʘʘʪ Ăʧʨʠʩʧʦʩʦʙʝʥʠ ʤʘʢʩʠʤʘʣʥʠ 

ʧʝʨʬʦʨʤʘʥʩʠñ (ñAPPñ) ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 12,5 ʧʦʥʜʝʨʠʨʘʥʠ ʪʝʨʘʬʣʦʧʦʚʠ 

(WT); 

c. Ăɽʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ 

ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʩʦ ʟʙʠʨ ʥʘ ʧʨʦʮʝʩʦʨʠ ʪʘʢʘ ʰʪʦ ñAPPñ 

ʥʘ ʟʙʠʨʦʪ ʿʘ ʥʘʜʤʠʥʫʚʘ ʛʨʘʥʠʮʘʪʘ ʥʘʚʝʜʝʥʘ ʚʦ 4A003.b.; 

ɿʘʙʝʣʝʰʢʘ 1: 4A003.c. ʢʦʥʪʨʦʣʠʨʘ ʝʜʠʥʩʪʚʝʥʦ Ăʝʣʝʢʪʨʦʥʩʢʠ 

 ʩʢʣʦʧʦʚʠñ ʠ ʧʨʦʛʨʘʤʘʙʠʣʥʠ ʤʝʺʫʚʨʩʢʠ ʢʦʠ ʥʝ ʿʘ 

 ʥʘʜʤʠʥʫʚʘʘʪ  ʛʨʘʥʠʮʘʪʘ ʦʜ 4A003.b. ʢʦʛʘ ʩʝ 

 ʠʩʧʦʨʘʯʫʚʘʘʪ ʢʘʢʦ  ʥʝʚʢʣʦʧʝʥʠ Ăʝʣʝʢʪʨʦʥʩʢʠ 

 ʩʢʣʦʧʦʚʠñ. 

ɿʘʙʝʣʝʰʢʘ 2: 4A003.c. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʝʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʢʦʠ ʩʝ 

 ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʧʨʦʠʟʚʦʜ ʠʣʠ ʢʣʘʩʘ ʧʨʦʠʟʚʦʜʠ ʯʠʿʘ 

 ʤʘʢʩʠʤʘʣʥʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʥʝ ʿʘ ʥʘʜʤʠʥʫʚʘ ʛʨʘʥʠʮʘʪʘ ʦʜ 

 4A003.b. 

d. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 



e. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

ʅʘʧʦʤʝʥʘ: ɿʘ Ăʝʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ, ʤʦʜʫʣʠ ʠʣʠ ʦʧʨʝʤʘ ʰʪʦ ʚʨʰʠ 

 ʘʥʘʣʦʛʥʦ-ʜʠʛʠʪʘʣʥʠ ʢʦʥʚʝʨʟʠʠ, ʚʠʜʝʪʝ 3A002.h. 

f. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

g. ʆʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʘʛʨʝʛʠʨʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʥʘ 

Ăʜʠʛʠʪʘʣʥʠʪʝ ʢʦʤʧʿʫʪʝʨʠñ ʩʦ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʥʘʜʚʦʨʝʰʥʠ 

ʠʥʪʝʨʢʦʥʝʢʮʠʠ ʢʦʠ ʦʚʦʟʤʦʞʫʚʘʘʪ ʢʦʤʫʥʠʢʘʮʠʠ ʩʦ ʝʜʥʦʥʘʩʦʯʥʠ ʙʨʟʠʥʠ 

ʥʘ ʨʘʟʤʝʥʘ ʥʘ ʧʦʜʘʪʦʮʠ ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 2,0 Gbyte/s ʧʦ ʣʠʥʢ. 

ɿʘʙʝʣʝʰʢʘ: 4A003.g. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʟʘ ʚʥʘʪʨʝʰʥʦ 

ʤʝʺʫʧʦʚʨʟʫʚʘˁʝ (ʧʨ. ʟʘʜʥʘ ʧʣʦʯʘ, ʤʘʛʠʩʪʨʘʣʠ), ʦʧʨʝʤʘ ʟʘ 

ʧʘʩʠʚʥʦ ʤʝʺʫʧʦʚʨʟʫʚʘˁʝ, Ăʢʦʥʪʨʦʣʝʨʠ ʟʘ ʧʨʠʩʪʘʧ ʥʘ 

ʤʨʝʞʘñ ʠʣʠ Ăʢʦʥʪʨʦʣʝʨʠ ʥʘ ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʢʘʥʘʣʠñ.  

4A004 ʂʦʤʧʿʫʪʝʨʠ ʠ ʩʦʦʜʚʝʪʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʧʦʚʨʟʘʥʘ ʦʧʨʝʤʘ, Ăʝʣʝʢʪʨʦʥʩʢʠ 

ʩʢʣʦʧʦʚʠñ ʠ ʥʠʚʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ: 

ʘ. Ăʉʠʩʪʦʣʠʯʢʠ ʤʘʪʨʠʯʥʠ ʢʦʤʧʿʫʪʝʨʠñ; 

b. Ăʅʝʚʨʘʣʥʠ ʢʦʤʧʿʫʪʝʨʠñ; 

c. Ăʆʧʪʠʯʢʠ ʢʦʤʧʿʫʪʝʨʠñ. 

4ɸ005 ʉʠʩʪʝʤʠ, ʦʧʨʝʤʘ ʠ ʥʠʚʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ 

ʠʟʤʝʥʝʪʠ ʟʘ ʩʦʟʜʘʚʘˁʝ, ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʠʣʠ ʠʩʧʦʨʘʯʫʚʘˁʝ ʥʘ Ăʩʦʬʪʚʝʨ ʟʘ 

ʚʨʰʝˁʝ ʫʧʘʜñ ʠʣʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʦ ʪʘʢʦʚ ʩʦʬʪʚʝʨ. 

4A101 ɸʥʘʣʦʛʥʠ ʢʦʤʧʿʫʪʝʨʠ, Ăʜʠʛʠʪʘʣʥʠ ʢʦʤʧʿʫʪʝʨʠñ ʠʣʠ ʜʠʛʠʪʘʣʥʠ 

ʜʠʬʝʨʝʥʮʠʿʘʣʥʠ ʘʥʘʣʠʟʘʪʦʨʠ ʢʦʠ ʥʝ ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ 4A001.a.1., ʢʦʠ ʩʝ 

ʟʘʿʘʢʥʘʪʠ ʠ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʚʩʝʣʝʥʩʢʠ ʣʘʥʩʠʨʥʠ 

ʣʝʪʘʣʘ ʥʘʚʝʜʝʥʠ ʚʦ 9A004 ʠʣʠ ʚʦ ʩʦʥʜʘʞʥʠ ʨʘʢʝʪʠ ʥʘʚʝʜʝʥʠ ʚʦ 9A104. 

4A102 Ăʍʠʙʨʠʜʥʠ ʢʦʤʧʿʫʪʝʨʠñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʤʦʜʝʣʠʨʘˁʝ, ʩʠʤʫʣʘʮʠʿʘ 

ʠʣʠ ʠʥʪʝʛʨʘʮʠʿʘ ʥʘ ʜʠʟʘʿʥ ʥʘ ʚʩʝʣʝʥʩʢʠ ʣʘʥʩʠʨʥʠ ʣʝʪʘʣʘ ʥʘʚʝʜʝʥʠ ʚʦ 9A004 

ʠʣʠ ʥʘ ʩʦʥʜʘʞʥʠ ʨʘʢʝʪʠ ʥʘʚʝʜʝʥʠ ʚʦ 9A104. 

ɿʘʙʝʣʝʰʢʘ: ʆʚʘʘ ʢʦʥʪʨʦʣʘ ʩʝ ʧʨʠʤʝʥʫʚʘ ʝʜʠʥʩʪʚʝʥʦ ʢʦʛʘ ʦʧʨʝʤʘʪʘ ʜʦʘʺʘ 

ʩʦ Ăʩʦʬʪʚʝʨñ ʥʘʚʝʜʝʥ ʚʦ 7D103 ʠʣʠ 9D103. 

 

4B ʆʧʨʝʤʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ, ʧʨʦʚʝʨʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʅʝʤʘ. 

4C ʄʘʪʝʨʠʿʘʣʠ 

ʅʝʤʘ. 



4D ʉʦʬʪʚʝʨ 

ɿʘʙʝʣʝʰʢʘ: ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ Ăʩʦʬʪʚʝʨʦʪñ ʟʘ ʦʧʨʝʤʘ ʦʧʠʰʘʥʘ ʚʦ 

ʜʨʫʛʠ ʢʘʪʝʛʦʨʠʠ ʩʝ ʫʨʝʜʫʚʘ ʚʦ ʩʦʦʜʚʝʪʥʘʪʘ ʢʘʪʝʛʦʨʠʿʘ.  

4D001 Ăʉʦʬʪʚʝʨñ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʨʘʟʚʦʿñ, ʠʣʠ 

Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʦʧʨʝʤʘ ʠʣʠ Ăʩʦʬʪʚʝʨñ ʥʘʚʝʜʝʥʠ ʚʦ 4A001 ʜʦ 4A004 

ʠʣʠ ʚʦ 4D. 

b. Ăʉʦʬʪʚʝʨñ, ʨʘʟʣʠʯʝʥ ʦʜ ʦʥʦʿ ʥʘʚʝʜʝʥ ʚʦ 4D001.a., ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ 

ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʦʧʨʝʤʘ, ʢʘʢʦ ʰʪʦ 

ʩʣʝʜʫʚʘ: 

1. Ăɼʠʛʠʪʘʣʥʠ ʢʦʤʧʿʫʪʝʨʠñ ʰʪʦ ʠʤʘʘʪ Ăʧʨʠʩʧʦʩʦʙʝʥʠ ʤʘʢʩʠʤʘʣʥʠ 
ʧʝʨʬʦʨʤʘʥʩʠñ (ĂAPPñ) ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 6,0 ʧʦʥʜʝʨʠʨʘʥʠ 

ʪʝʨʘʬʣʦʧʦʚʠ (WT); 

2. Ăɽʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ 
ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʩʦ ʘʛʨʝʛʠʨʘˁʝ ʥʘ ʧʨʦʮʝʩʦʨʠ ʪʘʢʘ 

ʰʪʦ ĂAPPñ ʥʘ ʟʙʠʨʦʪ ʿʘ ʥʘʜʤʠʥʫʚʘʘʪ ʛʨʘʥʠʮʘʪʘ ʦʜ 4D001.b.1.; 

4D002 ʅʝ ʩʝ ʢʦʨʠʩʪʠ. 

4D003 ʅʝ ʩʝ ʢʦʨʠʩʪʠ. 

4D004 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ ʩʦʟʜʘʚʘˁʝ, ʬʫʥʢʮʠʦʥʠʨʘˁʝ 

ʠʣʠ ʠʩʧʦʨʘʯʫʚʘˁʝ ʥʘ Ăʩʦʬʪʚʝʨ ʟʘ ʚʨʰʝˁʝ ʫʧʘʜñ ʠʣʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʦ 

ʪʘʢʦʚ ʩʦʬʪʚʝʨ. 

 

4E ʊʝʭʥʦʣʦʛʠʿʘ 

4E001 ʘ. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ  

  Ăʨʘʟʚʦʿñ, Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʦʧʨʝʤʘ ʠʣʠ Ăʩʦʬʪʚʝʨñ  

  ʥʘʚʝʜʝʥʠ ʚʦ 4A ʠʣʠ ʚʦ 4D. 

b. Ăʊʝʭʥʦʣʦʛʠʿʘñ, ʨʘʟʣʠʯʥʘ ʦʜ ʦʥʘʘ ʥʘʚʝʜʝʥʘ ʚʦ 4E001.a., ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʦʧʨʝʤʘ 

ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. Ăɼʠʛʠʪʘʣʥʠ ʢʦʤʧʿʫʪʝʨʠñ ʰʪʦ ʠʤʘʘʪ Ăʧʨʠʩʧʦʩʦʙʝʥʠ ʤʘʢʩʠʤʘʣʥʠ 
ʧʝʨʬʦʨʤʘʥʩʠñ (ĂAPPñ) ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 6,0 ʧʦʥʜʝʨʠʨʘʥʠ 

ʪʝʨʘʬʣʦʧʦʚʠ (WT); 

2. Ăɽʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʠʣʠ ʠʟʤʝʥʝʪʠ ʟʘ 
ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ ʩʦ ʟʙʠʨ ʥʘ ʧʨʦʮʝʩʦʨʠ ʪʘʢʘ ʰʪʦ 

ĂAPPñ  ʥʘ ʟʙʠʨʦʪ ʿʘ ʥʘʜʤʠʥʫʚʘ ʛʨʘʥʠʮʘʪʘ ʦʜ 4E001.b.1. 

c. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ  Ăʩʦʬʪʚʝʨ ʟʘ ʚʨʰʝˁʝ ʫʧʘʜñ. 



 

 

ʊɽʍʅʆʃʆʐʂɸ ɿɸɹɽʃɽʐʂɸ ɿɸ Ăʇʈʀʉʇʆʉʆɹɽʅʀʊɽ ʄɸʂʉʀʄɸʃʅʀ 

ʇɽʈʌʆʈʄɸʅʉʀñ (ĂɸPPò ) 

 ĂAPPñ ʩʝ ʧʨʠʩʧʦʩʦʙʝʥʠ ʤʘʢʩʠʤʘʣʥʠ ʧʝʨʬʦʨʤʘʥʩʠ ʩʦ ʢʦʠ Ăʜʠʛʠʪʘʣʥʠʪʝ ʢʦʤʧʿʫʪʝʨʠñ 

ʠʟʚʝʜʫʚʘʘʪ 64-ʙʠʪʥʠ ʠʣʠ ʧʦʛʦʣʝʤʠ ʩʦʙʠʨʘˁʘ ʠʣʠ ʧʦʤʥʦʞʫʚʘˁʘ ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ. 

ĂAPPñ ʩʝ ʠʟʨʘʟʫʚʘ ʚʦ ʧʦʥʜʝʨʠʨʘʥʠ ʪʝʨʘʬʣʦʧʦʚʠ (WT), ʚʦ ʝʜʠʥʠʮʠ ʦʜ 10
12

 

ʧʨʠʩʧʦʩʦʙʝʥʠ ʦʧʝʨʘʮʠʠ ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ ʧʦ ʩʝʢʫʥʜʘ. 

ʂʨʘʪʝʥʢʠ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʦʚʘʘ ʪʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ 

n ʙʨʦʿ ʥʘ ʧʨʦʮʝʩʦʨʠ ʚʦ Ăʜʠʛʠʪʘʣʝʥ ʢʦʤʧʿʫʪʝʨñ  

i ʙʨʦʿ ʥʘ ʧʨʦʮʝʩʦʨ (i,é,n) 

ti ʚʨʝʤʝ ʥʘ ʮʠʢʣʫʩ ʥʘ ʧʨʦʮʝʩʦʨ (ti = 1/Fi) 

Fi ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʧʨʦʮʝʩʦʨ 

Ri ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʥʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ  

Wi ʬʘʢʪʦʨ ʥʘ ʧʨʠʩʧʦʩʦʙʫʚʘˁʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ 

ʂʨʘʪʦʢ ʧʨʝʛʣʝʜ ʥʘ ʤʝʪʦʜʦʪ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ĂɸPPñ 

1. ɿʘ ʩʝʢʦʿ ʧʨʦʮʝʩʦʨ i, ʦʧʨʝʜʝʣʝʪʝ ʛʦ ʤʘʢʩʠʤʘʣʥʠʦʪ ʙʨʦʿ ʥʘ 64-ʙʠʪʥʠ ʠʣʠ ʧʦʛʦʣʝʤʠ 

ʦʧʝʨʘʮʠʠ ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ FPOi, ʠʟʚʝʜʝʥʠ ʧʦ ʮʠʢʣʫʩ ʟʘ ʩʝʢʦʿ ʧʨʦʮʝʩʦʨ ʚʦ 

Ăʜʠʛʠʪʘʣʥʠʦʪ ʢʦʤʧʿʫʪʝʨñ. 

ɿʘʙʝʣʝʰʢʘ: ʇʨʠ ʦʜʨʝʜʫʚʘˁʝ ʥʘ FPO, ʩʝ ʟʝʤʘʘʪ ʩʘʤʦ 64-ʙʠʪʥʠ ʠʣʠ ʧʦʛʦʣʝʤʠ 

 ʩʦʙʠʨʘˁʘ  ʠ/ʠʣʠ ʧʦʤʥʦʞʫʚʘˁʘ ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ. ʉʠʪʝ ʦʧʝʨʘʮʠʠ 

 ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ ʤʦʨʘ ʜʘ ʩʝ ʠʟʨʘʟʘʪ ʚʦ ʦʧʝʨʘʮʠʠ ʧʦ ʧʨʦʮʝʩʦʨʩʢʠ 

 ʮʠʢʣʫʩ; ʦʧʝʨʘʮʠʠʪʝ ʟʘ ʢʦʠ ʩʝ ʧʦʪʨʝʙʥʠ ʧʦʚʝ˃ʝʢʨʘʪʥʠ ʮʠʢʣʫʩʠ 

 ʤʦʞʘʪ ʜʘ ʩʝ ʠʟʨʘʟʘʪ ʜʝʮʠʤʘʣʥʦ ʧʦ ʮʠʢʣʫʩ. ɿʘ ʧʨʦʮʝʩʦʨʠ ʢʦʠ ʥʝ 

 ʤʦʞʘʪ ʜʘ ʠʟʚʝʜʫʚʘʘʪ ʧʨʝʩʤʝʪʢʠ ʟʘ ʦʧʝʨʘʥʜʠ ʩʦ ʧʨʦʤʝʥʣʠʚʠ 

 ʟʘʧʠʨʢʠ ʦʜ 64 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʠ, ʝʬʝʢʪʠʚʥʘʪʘ ʩʪʘʧʢʘ ʥʘ 

 ʧʨʝʩʤʝʪʫʚʘˁʝ R ʠʟʥʝʩʫʚʘ 0. 

2. ʉʝ ʧʨʝʩʤʝʪʫʚʘ ʩʪʘʧʢʘʪʘ ʥʘ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ R ʟʘ ʩʝʢʦʿ ʧʨʦʮʝʩʦʨ Ri = FPOi/ti. 

3. ʉʝ ʧʨʝʩʤʝʪʫʚʘ ĂɸPPñ ʢʘʢʦ ĂɸPPñ = W1 × R1 + W2 × R2 + é + Wn × Rn. 

4. ɿʘ óʚʝʢʪʦʨʩʢʠ ʧʨʦʮʝʩʦʨʠô, Wi = 0,9. ɿʘ ʥʝ-ôʚʝʢʪʦʨʩʢʠ ʧʨʦʮʝʩʦʨʠô, Wi = 0,3. 

ɿʘʙʝʣʝʰʢʘ 1: ɿʘ ʧʨʦʮʝʩʦʨʠ ʢʦʠ ʠʟʚʝʜʫʚʘʘʪ ʢʦʤʧʣʝʢʩʥʠ ʦʧʝʨʘʮʠʠ ʚʦ ʝʜʝʥ ʮʠʢʣʫʩ, 

 ʢʘʢʦ ʩʦʙʠʨʘˁʝ ʠ ʤʥʦʞʝˁʝ, ʩʝʢʦʿʘ ʦʧʝʨʘʮʠʿʘ ʩʝ ʙʨʦʠ. 



ɿʘʙʝʣʝʰʢʘ 2: ɿʘ ʮʝʚʢʦʚʦʜʝʥ ʧʨʦʮʝʩʦʨ, ʝʬʝʢʪʠʚʥʘʪʘ ʩʪʘʧʢʘ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ R ʝ 

 ʧʦʙʨʟʘ ʦʜ ʮʝʚʢʦʚʦʜʥʘʪʘ ʩʪʘʧʢʘ, ʰʪʦʤ ʮʝʚʢʦʚʦʜʦʪ ʝ ʧʦʣʥ, ʠʣʠ 

 ʥʝʮʝʚʢʦʚʦʜʥʘʪʘ ʩʪʘʧʢʘ. 

ɿʘʙʝʣʝʰʢʘ 3: ʉʪʘʧʢʘʪʘ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ R ʥʘ ʩʝʢʦʿ ʧʨʦʮʝʩʦʨ ʝ ʜʘ ʩʝ ʧʨʝʩʤʝʪʘ ʥʘ 

 ʥʘʿʚʠʩʦʢʘʪʘ ʪʝʦʨʝʪʩʢʘ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʝ ʤʦʞʥʘ ʧʨʝʜ ʜʘ ʩʝ ʜʦʙʠʝ 

 ñAPPñ ʦʜ ʢʦʤʙʠʥʘʮʠʿʘʪʘ. ʉʝ ʧʨʝʪʧʦʩʪʘʚʫʚʘ ʜʝʢʘ ʧʦʩʪʦʿʘʪ 

 ʠʩʪʦʚʨʝʤʝʥʠ ʦʧʝʨʘʮʠʠ ʜʦʢʦʣʢʫ ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʥʘ ʢʦʤʧʿʫʪʝʨʦʪ ʚʦ 

 ʧʨʠʨʘʯʥʠʢʦʪ ʠʣʠ ʙʨʦʰʫʨʘʪʘ ʟʘ ʢʦʤʧʿʫʪʝʨʦʪ ʪʚʨʜʠ ʜʝʢʘ ʚʨʰʠ 

 ʝʜʥʦʚʨʝʤʝʥʠ, ʧʘʨʘʣʝʣʥʠ ʠʣʠ ʠʩʪʦʚʨʝʤʝʥʠ ʦʧʝʨʘʮʠʠ ʠʣʠ ʠʟʚʨʰʫʚʘˁʘ.  

ɿʘʙʝʣʝʰʢʘ 4: ʅʝ ʩʝ ʦʧʬʘʪʝʥʠ ʧʨʦʮʝʩʦʨʠ ʢʦʠ ʩʝ ʦʛʨʘʥʠʯʝʥʠ ʥʘ ʚʣʝʟ/ʠʟʣʝʟ ʠ  

 ʧʝʨʠʬʝʨʥʠ ʬʫʥʢʮʠʠ (ʧʨ. ʜʠʩʢ ʜʨʘʿʚ, ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʠ ʚʠʜʝʦ ʧʨʠʢʘʟ) 

 ʢʦʛʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘ ñAPPñ. 

ɿʘʙʝʣʝʰʢʘ 5: ɺʨʝʜʥʦʩʪʠʪʝ ʥʘ ĂAPPñ ʥʝ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘʘʪ ʟʘ 

 ʧʨʦʮʝʩʦʨʩʢʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʢʦʠ ʩʝ (ʤʝʺʫʩʝʙʥʦ) ʧʦʚʨʟʘʥʠ ʩʦ Ăʣʦʢʘʣʥʠ 

 ʤʨʝʞʠñ, ʧʨʦʩʪʨʘʥʠ ʤʨʝʞʠ, ʚʣʝʟʥʦ/ʠʟʣʝʟʥʠ ʩʧʦʜʝʣʝʥʠ ʚʨʩʢʠ/ʫʨʝʜʠ, 

 ʚʣʝʟʥʦ/ʠʟʣʝʟʥʠ ʢʦʥʪʨʦʣʝʨʠ ʠ ʩʠʪʝ ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʤʝʺʫʚʨʩʢʠ ʢʦʠ ʩʝ 

 ʩʧʨʦʚʝʜʝʥʠ ʩʦ Ăʩʦʬʪʚʝʨñ. 

ɿʘʙʝʣʝʰʢʘ 6:  ɺʨʝʜʥʦʩʪʠʪʝ ʥʘ ĂAPPñ ʤʦʨʘ ʜʘ ʩʝ ʧʨʝʩʤʝʪʫʚʘʘʪ ʟʘ ʧʨʦʮʝʩʦʨʩʢʠ 

 ʢʦʤʙʠʥʘʮʠʠ ʢʦʠ ʩʦʜʨʞʘʪ ʧʨʦʮʝʩʦʨʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

 ʟʙʠʨʥʦ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʧʝʨʬʦʨʤʘʥʩʠʪʝ, ʘ ʢʦʠ ʨʘʙʦʪʘʪ 

 ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʩʧʦʜʝʣʫʚʘʘʪ ʤʝʤʦʨʠʿʘ; 

 ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

1.  ʉʝ ʩʦʙʠʨʘʘʪ ʩʠʪʝ ʧʨʦʮʝʩʦʨʠ ʠ ʘʢʮʝʣʝʨʘʪʦʨʠ ʢʦʠ ʨʘʙʦʪʘʪ 

ʠʩʪʦʚʨʝʤʝʥʦ ʠ ʩʝ ʥʘʦʺʘʘʪ ʥʘ  ʠʩʪa ʧʣʦʯʢʘ; 

2.  ɿʘ ʧʨʦʮʝʩʦʨʩʢʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʩʝ ʚʝʣʠ ʜʝʢʘ ʩʧʦʜʝʣʫʚʘʘʪ ʤʝʤʦʨʠʿʘ ʢʦʛʘ 

ʩʝʢʦʿ ʧʨʦʮʝʩʦʨ ʤʦʞʝ ʜʘ ʧʨʠʩʪʘʧʠ ʜʦ ʢʦʿʘ ʙʠʣʦ ʤʝʤʦʨʠʩʢʘ ʣʦʢʘʮʠʿʘ ʚʦ 

ʩʠʩʪʝʤʦʪ ʧʨʝʢʫ ʭʘʨʜʚʝʨʩʢʠ ʧʨʝʥʦʩ ʥʘ ʢʝʰ-ʣʠʥʠʠ ʠʣʠ ʤʝʤʦʨʠʩʢʠ 

ʟʙʦʨʦʚʠ ʙʝʟ ʧʨʠʤʝʥʘ ʥʘ ʥʠʢʘʢʦʚ ʩʦʬʪʚʝʨʩʢʠ ʤʝʭʘʥʠʟʘʤ, ʰʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʧʦʩʪʠʛʥʝ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ Ăʝʣʝʢʪʨʦʥʩʢʠ ʩʢʣʦʧʦʚʠñ ʥʘʚʝʜʝʥʠ ʚʦ 

4A003.c . 

ɿʘʙʝʣʝʰʢʘ 7: óɺʝʢʪʦʨʩʢʠ ʧʨʦʮʝʩʦʨô ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ ʧʨʦʮʝʩʦʨ ʩʦ ʚʛʨʘʜʝʥʠ 

 ʫʧʘʪʩʪʚʘ ʢʦʠ ʠʩʪʦʚʨʝʤʝʥʦ ʠʟʚʝʜʫʚʘʘʪ ʧʦʚʝ˃ʝʢʨʘʪʥʠ ʧʨʝʩʤʝʪʢʠ ʩʦ 

 ʚʝʢʪʦʨʠʪʝ ʩʦ ʧʦʜʚʠʞʥʘ ʟʘʧʠʨʢʘ (ʝʜʥʦʜʠʤʝʥʟʠʦʥʘʣʥʠ ʥʠʟʠ ʦʜ 64

 ʙʠʪʦʚʠ ʠʣʠ ʧʦʛʦʣʝʤʠ ʙʨʦʝʚʠ), ʢʦʠ ʠʤʘʘʪ ʥʘʿʤʘʣʢʫ 2 ʚʝʢʪʦʨʩʢʠ 

 ʬʫʥʢʮʠʦʥʘʣʥʠ ʝʜʠʥʠʮʠ ʠ ʥʘʿʤʘʣʢʫ 8 ʚʝʢʪʦʨʩʢʠ ʨʝʛʠʩʪʨʠ ʩʦ ʥʘʿʤʘʣʢʫ 

 ʧʦ 64 ʝʣʝʤʝʥʪʠ ʚʦ ʩʝʢʦʿ.



 

 

ʂɸʊɽɻʆʈʀɱɸ 5  ╖  ʊɽʃɽʂʆʄʋʅʀʂɸʎʀʀ ʀ Ăɹɽɿɹɽɼʅʆʉʊ ʅɸ 

ʀʅʌʆʈʄɸʎʀʀñ 

ɼɽʃ 1  ╖  ʊɽʃɽʂʆʄʋʅʀʂɸʎʀʀ 

 ɿʘʙʝʣʝʰʢʘ 1:  ʂʦʥʪʨʦʣʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʩʦʩʪʘʚʥʠʪʝ ʜʝʣʦʚʠ, ʦʧʨʝʤʘʪʘ ʟʘ 

 ʠʩʧʠʪʫʚʘˁʝ ʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦʪʦñ ʠ Ăʩʦʬʪʚʝʨʦʪñ ʟʘ ʠʩʪʠʪʝ 

 ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʦʧʨʝʤʘ ʠʣʠ 

 ʩʠʩʪʝʤʠ ʝ ʦʜʨʝʜʝʥ ʚʦ ʂʘʪʝʛʦʨʠʿʘ 5, ɼʝʣ 1. 

ʅʘʧʦʤʝʥʘ: ɿʘ Ăʣʘʩʝʨʠñ ʢʦʠ ʩʝ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʦʧʨʝʤʘ ʠʣʠ ʩʠʩʪʝʤʠ, ʚʠʜʝʪʝ 

6A005. 

                     ɿʘʙʝʣʝʰʢʘ 2:  Ăɼʠʛʠʪʘʣʥʠ ʢʦʤʧʿʫʪʝʨʠñ, ʩʦʦʜʚʝʪʥʘ ʦʧʨʝʤʘ ʠʣʠ Ăʩʦʬʪʚʝʨñ, 

 ʢʦʛʘ ʩʝ ʩʫʰʪʠʥʩʢʠ ʟʘ ʨʘʙʦʪʝˁʝʪʦ ʠ ʧʦʜʜʨʰʢʘʪʘ ʥʘ 

 ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘʪʘ ʦʧʨʝʤʘ ʦʧʠʰʘʥʘ ʚʦ ʦʚʘʘ ʢʘʪʝʛʦʨʠʿʘ, ʩʝ 

 ʩʤʝʪʘʘʪ ʟʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ, ʧʦʜ ʫʩʣʦʚ 

 ʜʘ ʩʝ ʩʪʘʥʜʘʨʜʥʠ ʤʦʜʝʣʠ ʢʦʠ ʦʙʠʯʥʦ ʛʠ ʠʩʧʦʨʘʯʫʚʘ 

 ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ. ʆʚʘ ʦʧʬʘ˃ʘ ʢʦʤʧʿʫʪʝʨʩʢʠ ʩʠʩʪʝʤʠ ʟʘ 

 ʬʫʥʢʮʠʦʥʠʨʘˁʝ, ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ, ʦʜʨʞʫʚʘˁʝ, ʠʥʞʝʥʝʨʩʪʚʦ 

 ʠʣʠ ʠʟʜʘʚʘˁʝ ʥʘ ʩʤʝʪʢʠ. 

5A1 ʉʠʩʪʝʤʠ, ʦʧʨʝʤʘ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ 

5A001 ʂʦʿ ʙʠʣʦ ʚʠʜ ʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠ ʩʠʩʪʝʤʠ, ʦʧʨʝʤʘ, ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠ 

ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʉʠʪʝ ʚʠʜʦʚʠ ʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʦʧʨʝʤʘ ʢʦʿʘ ʛʠ ʠʤʘ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ, ʬʫʥʢʮʠʠ ʠʣʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

1. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʜʘ ʛʠ ʠʟʜʨʞʠ ʧʨʝʦʜʥʠʪʝ ʝʣʝʢʪʨʦʥʩʢʠ 
ʝʬʝʢʪʠ ʠʣʠ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠ ʠʤʧʫʣʩʥʠ ʝʬʝʢʪʠ, ʢʦʠ ʧʨʦʠʟʣʝʛʫʚʘʘʪ 

ʦʜ ʥʫʢʣʝʘʨʥʘʪʘ ʝʢʩʧʣʦʟʠʿʘ; 

2. ʇʦʩʝʙʥʦ ʟʘʿʘʢʥʘʪʠ ʟʘ ʜʘ ʠʟʜʨʞʘʪ ʛʘʤʘ, ʥʝʫʪʨʦʥʩʢʦ ʠ ʿʦʥʩʢʦ 

ʟʨʘʯʝˁʝ; ʠʣʠ 

3. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʜʘ ʬʫʥʢʮʠʦʥʠʨʘʘʪ ʥʘʜʚʦʨ ʦʜ ʦʧʩʝʛʦʪ ʥʘ 
ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʦʜ 218 K (ï 55 ÁC) ʜʦ 397 K (124 ÁC); 

ɿʘʙʝʣʝʰʢʘ: 5A001.a.3. ʩʝ ʧʨʠʤʝʥʫʚʘ ʝʜʠʥʩʪʚʝʥʦ ʟʘ ʝʣʝʢʪʨʦʥʩʢʘʪʘ 

ʦʧʨʝʤʘ. 

ɿʘʙʝʣʝʰʢʘ: 5A001.a.2. ʠ 5A001.a.3. ʥʝ ʢʦʥʪʨʦʣʠʨʘʘʪ ʦʧʨʝʤʘ 

ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ ʫʧʦʪʨʝʙʘ ʚʦ ʩʘʪʝʣʠʪʠ. 



b. ʊʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠ ʩʠʩʪʝʤʠ ʠ ʦʧʨʝʤʘ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ 

ʜʝʣʦʚʠ ʠ ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʟʘ ʥʠʚ, ʢʦʠ ʠʤʘʘʪ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ, ʬʫʥʢʮʠʠ ʠʣʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

1. ʇʦʜʚʦʜʥʠ ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʩʠʩʪʝʤʠ ʢʦʠ ʥʝ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ ʢʘʙʣʠ ʰʪʦ 

ʠʤʘʘʪ ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ɸʢʫʩʪʠʯʢʘ ʥʦʩʝʯʢʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜʚʦʨ ʦʜ ʦʧʩʝʛʦʪ ʦʜ 20 kHz ʜʦ 

60 kHz; 

b. ʂʦʨʠʩʪʘʪ ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʘ ʥʦʩʝʯʢʘ ʬʨʝʢʚʝʥʮʠʿʘ ʧʦʜ 30 kHz; 

c. ʂʦʨʠʩʪʘʪ ʪʝʭʥʠʢʠ ʥʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʝʣʝʢʪʨʦʥʩʢʠ ʩʥʦʧ; ʠʣʠ 

d. ʂʦʠ ʢʦʨʠʩʪʘʪ Ăʣʘʩʝʨʠñ ʠʣʠ ʜʠʦʜʠ ʢʦʠ ʝʤʠʪʫʚʘʘʪ ʩʚʝʪʣʠʥʘ 

(LED-ʜʠʦʜʠ) ʩʦ ʠʟʣʝʟʥʘ ʙʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ʧʦʛʦʣʝʤʘ ʦʜ 400 nm, 

ʥʦ ʧʦʤʘʣʘ ʦʜ 700 nm, ʚʦ Ăʣʦʢʘʣʥʘ ʤʨʝʞʘñ; 

2. ʈʘʜʠʦʦʧʨʝʤʘ ʢʦʿʘ ʨʘʙʦʪʠ ʚʦ ʦʧʩʝʛ ʦʜ 1,5 MHz ʜʦ 87,5 MHz ʠ ʠʤʘ 

ʢʦʠ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ɸʚʪʦʤʘʪʩʢʦ ʧʨʝʜʚʠʜʫʚʘˁʝ ʠ ʠʟʙʦʨ ʥʘ ʬʨʝʢʚʝʥʮʠʠʪʝ ʠ Ăʚʢʫʧʥʘ 

ʙʨʟʠʥʘ ʥʘ ʜʠʛʠʪʘʣʝʥ ʧʨʝʥʦʩñ ʧʦ ʢʘʥʘʣ ʩʦ ʮʝʣ ʦʧʪʠʤʠʟʘʮʠʿʘ ʥʘ 

ʧʨʝʥʦʩʦʪ; ʠ  

b. ɺʛʨʘʜʝʥ ʣʠʥʝʘʨʝʥ ʟʘʩʠʣʫʚʘʯ ʥʘ ʤʦ˃ʥʦʩʪ ʢʦʿ ʤʦʞʝ ʜʘ ʧʦʜʜʨʞʠ 

ʧʦʚʝ˃ʝ ʩʠʛʥʘʣʠ ʠʩʪʦʚʨʝʤʝʥʦ, ʧʨʠ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʦʜ 1 kW ʠʣʠ 

ʧʦʚʝ˃ʝ ʚʦ ʬʨʝʢʚʝʥʮʠʩʢʠʦʪ ʦʧʩʝʛ ʦʜ 1,5 MHz ʠʣʠ ʥʘʛʦʨʝ, ʥʦ 

ʧʦʤʘʣʢʫ ʦʜ 30 MHz, ʠʣʠ ʦʜ 250 W ʠʣʠ ʧʦʚʝ˃ʝ ʚʦ 

ʬʨʝʢʚʝʥʮʠʩʢʠʦʪ ʦʧʩʝʛ ʦʜ 30 MHz ʠʣʠ ʥʘʛʦʨʝ, ʥʦ ʥʝ 

ʥʘʜʤʠʥʫʚʘʿ˃ʠ 87,5 MHz, ʧʨʝʢʫ Ăʤʦʤʝʥʪʘʣʥʘʪʘ ʰʠʨʦʯʠʥʘ ʥʘ 

ʦʧʩʝʛñ ʦʜ ʝʜʥʘ ʦʢʪʘʚʘ ʠʣʠ ʧʦʚʝ˃ʝ ʠ ʩʦ ʠʟʣʝʟʥʘ ʭʘʨʤʦʥʠʩʢʘ 

ʩʦʜʨʞʠʥʘ ʠ ʠʟʦʙʣʠʯʫʚʘˁʝ ʧʦʜʦʙʨʦ ʦʜ - 80 dB; 

3. ʈʘʜʠʦʦʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ ʪʝʭʥʠʢʠ ʥʘ Ăʨʘʰʠʨʝʥ ʩʧʝʢʪʘʨñ, 

ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʪʝʭʥʠʢʠ ʥʘ Ăʩʢʦʢʘˁʝ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘñ, ʨʘʟʣʠʯʥʠ ʦʜ 

ʦʥʠʝ ʥʘʚʝʜʝʥʠ ʚʦ 5A001.b.4. ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ʂʦʜʦʚʠ ʟʘ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʩʧʝʢʪʘʨʦʪ ʢʦʠ ʛʠ ʧʨʦʛʨʘʤʠʨʘ 

ʢʦʨʠʩʥʠʢʦʪ; ʠʣʠ  

b. ɺʢʫʧʥʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ʥʘ ʧʨʝʥʦʩʥʠʦʪ ʩʠʛʥʘʣ ʢʦʿʘ ʝ 100 ʠʣʠ 

ʧʦʚʝ˃ʝ ʧʘʪʠ ʧʦʛʦʣʝʤʘ ʦʜ ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʦʧʩʝʛ ʥʘ ʢʦʿ ʙʠʣʦ 

ʠʥʬʦʨʤʘʮʠʩʢʠ ʢʘʥʘʣ ʠ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 50 kHz; 

ɿʘʙʝʣʝʰʢʘ: 5A001.b.3.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʨʘʜʠʦʦʧʨʝʤʘ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʥʘʤʝʥʠ: 

ʘ. ɿʘ ʮʠʚʠʣʥʠ ʤʦʙʠʣʥʠ - ˃ʝʣʠʿʩʢʠ 

ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʩʢʠ ʩʠʩʪʝʤʠ; ʠʣʠ 



b. ʌʠʢʩʥʠ ʠʣʠ ʤʦʙʠʣʥʠ ʩʘʪʝʣʠʪʩʢʠ ʟʝʤʿʝʥʠ 

ʩʪʘʥʠʮʠ ʟʘ ʢʦʤʝʨʮʠʿʘʣʥʠ ʮʠʚʠʣʥʠ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ. 

ɿʘʙʝʣʝʰʢʘ: 5A001.b.3 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʢʦʿʘ ʝ 

ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʨʘʙʦʪʘ ʩʦ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʦʜ 1 W 

ʠʣʠ ʧʦʤʘʣʢʫ. 

4. ʈʘʜʠʦʦʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ ʫʣʪʨʘ-ʰʠʨʦʢʦʧʦʿʘʩʥʠ ʪʝʭʥʠʢʠ ʟʘ 

ʤʦʜʫʣʘʮʠʿʘ, ʢʦʿʘ ʠʤʘ ʢʦʜʦʚʠ ʢʦʠ ʛʠ ʧʨʦʛʨʘʤʠʨʘ ʢʦʨʠʩʥʠʢʦʪ ʟʘ 

ʢʘʥʘʣʠʟʠʨʘˁʝ ʠʣʠ ʟʘ ʧʨʦʤʝʰʫʚʘˁʝ/ʩʢʨʝʤʙʣʠʨʘˁʝ ʠʣʠ ʢʦʜʦʚʠ ʟʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʘ ʤʨʝʞʘʪʘ ʠ ʢʦʠ ʠʤʘʘʪ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ: 

ʘ. ʐʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ʧʦʛʦʣʝʤʘ ʦʜ 500 MHz; ʠʣʠ 

b. Ăʌʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛñ ʦʜ 20 % ʠʣʠ ʧʦʚʝ˃ʝ; 

5. ɼʠʛʠʪʘʣʥʦ ʢʦʥʪʨʦʣʠʨʘʥʠ ʨʘʜʠʦʧʨʠʝʤʥʠʮʠ, ʢʦʠ ʛʠ ʠʤʘʘʪ ʩʠʪʝ 

ʩʣʝʜʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

a. ʇʦʚʝ˃ʝ ʦʜ 1 000 ʢʘʥʘʣʠ;  

b. óɺʨʝʤʝ ʟʘ ʧʨʦʤʝʥʘ ʥʘ ʢʘʥʘʣʦʪô ʧʦʢʨʘʪʢʦ ʦʜ 1 ms;  

c. ɸʚʪʦʤʘʪʩʢʦ ʧʨʝʙʘʨʫʚʘˁʝ ʠʣʠ ʩʢʝʥʠʨʘˁʝ ʥʘ ʜʝʣ ʦʜ 

ʝʣʝʢʪʨʦʤʘʛʥʝʪʩʢʠʦʪ ʩʧʝʢʪʘʨ; ʠ 

d. ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʘ ʧʨʠʤʝʥʠʪʝ ʩʠʛʥʘʣʠ ʠʣʠ ʥʘ ʚʠʜʦʪ ʥʘ 

ʧʨʝʜʘʚʘʪʝʣʦʪ; ʠʣʠ  

ɿʘʙʝʣʝʰʢʘ: 5A001.b.5. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʨʘʜʠʦʦʧʨʝʤʘ ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʢʘʿ ʮʠʚʠʣʥʠ ʤʦʙʠʣʥʠ-

˃ʝʣʠʿʩʢʠ ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʩʢʠ ʩʠʩʪʝʤʠ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

óɺʨʝʤʝ ʟʘ ʧʨʦʤʝʥʘ ʥʘ ʢʘʥʘʣʦʪô ʝ ʚʨʝʤʝʪʦ (ʪ.ʝ. ʜʦʮʥʝˁʝʪʦ) 

ʧʦʪʨʝʙʥʦ ʟʘ ʜʘ ʩʝ ʠʟʚʨʰʠ ʧʨʦʤʝʥʘ ʦʜ ʝʜʥʘ ʧʨʠʝʤʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ 

ʜʨʫʛʘ, ʩʦ ʮʝʣ ʜʘ ʩʝ ʧʨʠʩʪʠʛʥʝ ʥʘ ʠʣʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ Ñ 0,05 % ʦʜ 

ʢʨʘʿʥʘʪʘ ʥʘʚʝʜʝʥʘ ʧʨʠʝʤʥʠʯʢʘ ʬʨʝʢʚʝʥʮʠʿʘ. ʉʪʦʢʠʪʝ ʢʦʠ ʠʤʘʘʪ 

ʥʘʚʝʜʝʥ ʬʨʝʢʚʝʥʮʠʩʢʠ ʦʧʩʝʛ ʧʦʤʘʣ ʦʜ Ñ 0,05 % ʦʢʦʣʫ ʥʠʚʥʘʪʘ 

ʮʝʥʪʨʘʣʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʩʝ ʜʝʬʠʥʠʨʘʥʠ ʢʘʢʦ ʩʪʦʢʠ ʢʦʠ ʥʝʤʘʘʪ 

ʤʦʞʥʦʩʪ ʟʘ ʧʨʦʤʝʥʘ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʢʘʥʘʣʦʪ.  

6. ʂʦʿʘ ʢʦʨʠʩʪʠ ʬʫʥʢʮʠʠ ʥʘ ʜʠʛʠʪʘʣʥʘ Ăʦʙʨʘʙʦʪʢʘ ʥʘ ʩʠʛʥʘʣñ ʟʘ 

ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ óʢʦʜʠʨʘˁʝ ʥʘ ʛʦʚʦʨô ʩʦ ʙʨʟʠʥʘ ʧʦʤʘʣʘ ʦʜ 

2400 bit/s. 

ʊʝʭʥʠʯʢʠ ʟʘʙʝʣʝʰʢʠ: 



1.  ɺʦ ʚʨʩʢʘ ʩʦ ʧʨʦʤʝʥʣʠʚʘ ʙʨʟʠʥʘ ʥʘ óʢʦʜʠʨʘˁʝ ʥʘ ʛʦʚʦʨô, 5A001.b.6. 

ʩʝ ʧʨʠʤʝʥʫʚʘ ʟʘ óʢʦʜʠʨʘˁʝʪʦ ʥʘ ʛʦʚʦʨô ʥʘ ʥʝʧʨʝʢʠʥʘʪ ʛʦʚʦʨ. 

2.  ɿʘ ʮʝʣʠʪʝ ʥʘ 5A001.b.6., óʢʦʜʠʨʘˁʝʪʦ ʥʘ ʛʦʚʦʨô ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʢʦ 

ʪʝʭʥʠʢʘ ʟʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ ʦʜ ʯʦʚʝʯʢʠ ʛʣʘʩ ʠ ʧʦʪʦʘ 

ʧʨʝʪʚʦʨʘˁʝ ʥʘ ʪʠʝ ʧʨʠʤʝʨʦʮʠ ʚʦ ʜʠʛʠʪʘʣʝʥ ʩʠʛʥʘʣ, ʧʨʠʪʦʘ 

ʟʝʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʧʦʩʝʙʥʠʪʝ ʦʩʦʙʠʥʠ ʥʘ ʯʦʚʝʯʢʠʦʪ ʛʦʚʦʨ. 

c. ʆʧʪʠʯʢʠ ʚʣʘʢʥʘ ʧʦʜʦʣʛʠ ʦʜ 500 m, ʟʘ ʢʦʠ ʝ ʥʘʚʝʜʝʥʦ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʦʪ ʜʝʢʘ ʤʦʞʝ ʜʘ ʠʟʜʨʞʘʪ óʜʦʢʘʟʥʦ ʠʩʧʠʪʫʚʘˁʝô, ʦʜʥʦʩʥʦ 

ʪʝʩʪ ʥʘ ʠʩʪʝʛʥʫʚʘˁʝ ʦʜ 2 Ĭ 10
9
 N/m

2
 ʠʣʠ ʧʦʚʝ˃ʝ; 

ʅʘʧʦʤʝʥʘ: ɿʘ ʧʦʜʚʦʜʥʠ ʮʝʥʪʨʘʣʥʠ ʢʘʙʣʠ, ʚʠʜʝʪʝ 8A002.a.3. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

óɼʦʢʘʟʥʦ ʠʩʧʠʪʫʚʘˁʝô: ʦʥʣʘʿʥ ʠ ʦʬʣʘʿʥ-ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘʪʘ 

ʰʘʨʞʘ ʢʦʿʘ ʜʠʥʘʤʠʯʢʠ ʧʨʠʤʝʥʫʚʘ ʧʨʦʧʠʰʘʥ ʥʘʧʦʥ ʥʘ ʠʩʪʝʛʥʫʚʘˁʝ ʥʘ 

ʚʣʘʢʥʘ ʩʦ ʜʦʣʞʠʥʘ ʦʜ 0,5 ʜʦ 3 m, ʧʨʠ ʙʨʟʠʥʘ ʥʘ ʜʚʠʞʝˁʝ ʦʜ 2 ʜʦ 5 m/s 

ʜʦʜʝʢʘ ʧʦʤʠʥʫʚʘ ʧʦʤʝʺʫ ʚʘʣʿʘʮʠ ʩʦ ʧʨʠʙʣʠʞʝʥ ʜʠʿʘʤʝʪʘʨ ʦʜ 150 mm.  

ɸʤʙʠʝʥʪʘʣʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʦʤʠʥʘʣʥʦ ʝ 293 ʂ (20 ÁC), ʘ 

ʨʝʣʘʪʠʚʥʘʪʘ ʚʣʘʞʥʦʩʪ ʝ 40%. ʄʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʝʢʚʠʚʘʣʝʥʪʥʠʪʝ 

ʥʘʮʠʦʥʘʣʥʠ ʩʪʘʥʜʘʨʜʠ ʟʘ ʚʨʰʝˁʝ ʜʦʢʘʟʥʦ ʠʩʧʠʪʫʚʘˁʝ. 

d. Ăɽʣʝʢʪʨʦʥʩʢʠ ʫʧʨʘʚʫʚʘʥʘ ʘʥʪʝʥʘ ʩʦ ʬʘʟʥʘ ʨʝʰʝʪʢʘñ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

 1.  ʈʘʙʦʪʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 31,8 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 57 GHz  ʠ 

 ʠʤʘ ʝʬʝʢʪʠʚʥʘ ʠʟʨʘʯʝʥʘ ʤʦ˃ʥʦʩʪ (ERP) ʦʜ + 20 dBm (22,15 dBm 

 ʝʬʝʢʪʠʚʥʘ ʠʟʦʪʨʦʧʥʘ ʠʟʨʘʯʝʥʘ ʤʦ˃ʥʦʩʪ (EIRP)) ʠʣʠ ʧʦʛʦʣʝʤʘ; 

 2. ʈʘʙʦʪʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 57 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 66 GHz  ʠ ʠʤʘ 

 ERP ʦʜ + 24 dBm (26,15 dBm EIRP) ʠʣʠ ʧʦʛʦʣʝʤʘ; 

 3.  ʈʘʙʦʪʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 66 GHz, ʥʦ ʥʝ ʥʘʜʤʠʥʫʚʘ 90 GHz  ʠ ʠʤʘ 

 ERP ʦʜ + 20 dBm (22,15 dBm EIRP) ʠʣʠ ʧʦʛʦʣʝʤʘ; 

 4.  ʈʘʙʦʪʠ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘʜ 90 GHz; 

ɿʘʙʝʣʝʰʢʘ: 5A001.d. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʝʣʝʢʪʨʦʥʩʢʠ ʫʧʨʘʚʫʚʘʥʘ 

 ʘʥʪʝʥʘ ʩʦ ʬʘʟʥʘ ʨʝʰʝʪʢʘñ ʟʘ ʩʠʩʪʝʤʠ ʟʘ ʩʣʝʪʫʚʘˁʝ ʩʦ 

 ʧʦʤʦʰ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʢʦʠ ʩʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

 ʩʪʘʥʜʘʨʜʠʪʝ ʥʘ ICAO, ʘ ʢʦʠ ʛʠ ʦʧʬʘ˃ʘʘʪ ʩʠʩʪʝʤʠʪʝ ʟʘ 

 ʩʣʝʪʫʚʘˁʝ ʩʦ ʧʦʤʦʰ ʥʘ ʤʠʢʨʦʙʨʘʥʦʚʠ (MLS). 

e. ʆʧʨʝʤʘ ʟʘ ʥʘʦʺʘˁʝ ʥʘ ʨʘʜʠʦʥʘʩʦʢʘ ʢʦʿʘ ʬʫʥʢʮʠʦʥʠʨʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ 

ʧʦʛʦʣʝʤʠ ʦʜ 30 MHz ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʝʘ, 

ʢʦʿʘ ʛʠ ʠʤʘ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ : 

1. Ăʄʦʤʝʥʪʘʣʥʘ ʰʠʨʦʯʠʥʘ ʥʘ ʧʦʿʘʩʦʪñ ʦʜ 10 ʄHz ʠʣʠ ʧʦʛʦʣʝʤʘ; ʠ 



2. ʉʧʦʩʦʙʥʘ ʟʘ ʧʨʦʥʘʦʺʘˁʝ ʥʘ ʣʠʥʠʿʘ ʥʘ ʥʘʩʦʢʘ (LOB) ʥʘ 

ʥʝʩʦʨʘʙʦʪʫʚʘʯʢʠʪʝ ʨʘʜʠʦʧʨʝʜʘʚʘʪʝʣʠ ʩʦ ʚʨʝʤʝʪʨʘʝˁʝ ʥʘ ʩʠʛʥʘʣʦʪ 

ʧʦʤʘʣʦ ʦʜ 1 ms; 

f. ʆʧʨʝʤʘ ʟʘ ʧʨʝʩʨʝʪʥʫʚʘˁʝ ʠʣʠ ʦʥʝʩʧʦʩʦʙʫʚʘˁʝ ʥʘ ʤʦʙʠʣʥʘ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ ʠ ʦʧʨʝʤʘ ʟʘ ʩʣʝʜʝˁʝ ʥʘ ʤʦʙʠʣʥʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ 

ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ, ʢʘʢʦ ʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʪʘʢʚʘʪʘ ʦʧʨʝʤʘ: 

1. ʆʧʨʝʤʘ ʟʘ ʧʨʝʩʨʝʪʥʫʚʘˁʝ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʠʟʚʣʝʢʫʚʘˁʝ ʥʘ ʛʣʘʩ ʠʣʠ 
ʧʦʜʘʪʦʮʠ ʢʦʠ ʩʝ ʧʨʝʥʝʩʫʚʘʘʪ ʧʨʝʢʫ ʚʦʟʜʫʰʝʥ ʧʘʪ-ʠʥʪʝʨʬʝʿʩ; 

  

2. ʆʧʨʝʤʘ ʟʘ ʧʨʝʩʨʝʪʥʫʚʘˁʝ ʢʦʿʘ ʥʝ ʝ ʥʘʚʝʜʝʥʘ ʚʦ 5A001.f.1 ʠ ʢʦʿʘ ʝ 
ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʠʟʚʣʝʢʫʚʘˁʝ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʦʜ ʫʨʝʜʦʪ ʥʘ 

ʢʣʠʝʥʪʦʪ ʠʣʠ ʥʘ ʧʨʝʪʧʣʘʪʥʠʢʦʪ (ʧʨ. IMSI, TIMSI ʠʣʠ IMEI), 

ʩʠʛʥʘʣʠʟʠʨʘˁʝ ʠʣʠ ʜʨʫʛʠ ʤʝʪʘʧʦʜʘʪʦʮʠ ʧʨʝʥʝʩʫʚʘʥʠ ʧʨʝʢʫ 

ʚʦʟʜʫʰʝʥ ʠʥʪʝʨʬʝʿʩ; 

 

3. ʆʧʨʝʤʘ ʟʘ ʦʥʝʩʧʦʩʦʙʫʚʘˁʝ ʥʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ ʢʦʿʘ ʝ ʧʦʩʝʙʥʦ 
ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ ʥʘʤʝʨʥʦ ʠʣʠ ʧʦ ʠʟʙʦʨ ʜʘ ʧʦʧʨʝʯʫʚʘ, 

ʦʜʙʠʝ, ʧʨʠʜʫʰʠ, ʜʝʛʨʘʜʠʨʘ ʠʣʠ ʧʨʠʤʘʤʠ ʤʦʙʠʣʥʠ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠ ʫʩʣʫʛʠ ʠ ʜʘ ʠʟʚʝʜʝ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʬʫʥʢʮʠʠ: 

 ʘ. ɼʘ ʩʠʤʫʣʠʨʘ ʬʫʥʢʮʠʠ ʥʘ ʦʧʨʝʤʘ ʟʘ ʨʘʜʠʩʢʠ ʧʨʠʩʪʘʧ ʜʦ ʤʨʝʞʘ 

  (RAN); 

 b. ʆʪʢʨʠʚʘˁʝ ʠ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʦʩʦʙʠʥʠ ʥʘ  

  ʧʨʠʤʝʥʝʪʠʦʪ ʧʨʦʪʦʢʦʣ ʟʘ ʤʦʙʠʣʥʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ (ʧʨ. GSM); 

  ʠʣʠ 

 c. ʀʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʦʩʦʙʠʥʠ ʥʘ ʧʨʠʤʝʥʝʪʠʦʪ ʧʨʦʪʦʢʦʣ 

  ʟʘ ʤʦʙʠʣʥʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ (ʧʨ. GSM); 

4. ʆʧʨʝʤʘ ʟʘ ʩʣʝʜʝˁʝ ʥʘ RF ʢʦʿʘ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ ʜʘ ʛʦ 

ʠʜʝʥʪʠʬʠʢʫʚʘ ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʩʪʦʢʠʪʝ ʥʘʚʝʜʝʥʠ ʚʦ 5A001.f.1., 

5A001.f.2. ʠʣʠ 5A001.f.3.;  

 

ɿʘʙʝʣʝʰʢʘ: 5A001.f.1. ʠ 5A001.f.2. ʥʝ ʢʦʥʪʨʦʣʠʨʘʘʪ ʥʠʪʫ ʝʜʥʦ ʦʜ 

   ʩʣʝʜʥʠʚʝ: 

 

a. ʆʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʧʨʝʩʨʝʪʥʫʚʘˁʝ 
ʥʘ ʘʥʘʣʦʛʥʦ ʧʨʠʚʘʪʥʦ ʤʦʙʠʣʥʦ ʨʘʜʠʦ (PMR), 

IEEE 802.11 WLAN; 

 

b. ʆʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʦʧʝʨʘʪʦʨʠ ʥʘ ʤʦʙʠʣʥʠ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠ ʤʨʝʞʠ; ʠʣʠ 

 

c. ʆʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ Ăʨʘʟʚʦʿñ ʠ 

Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʦʧʨʝʤʘ ʠʣʠ ʩʠʩʪʝʤʠ ʟʘ 

ʤʦʙʠʣʥʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ. 



ʅʘʧʦʤʝʥʘ 1:  ɺʠʜʝʪʝ ʠ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

ʅʘʧʦʤʝʥʘ 2: ɿʘ ʨʘʜʠʦʧʨʠʝʤʥʠʮʠ, ʚʠʜʝʪʝ 5A001.b.5.  

g. ʇʘʩʠʚʥʠ ʢʦʭʝʨʝʥʪʥʠ ʣʦʢʘʮʠʩʢʠ ʩʠʩʪʝʤʠ (PCL) ʠʣʠ ʦʧʨʝʤʘ, ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʦʪʢʨʠʚʘˁʝ ʠ ʩʣʝʜʝˁʝ ʥʘ ʧʦʜʚʠʞʥʠ ʧʨʝʜʤʝʪʠ ʧʦ ʧʘʪ ʥʘ 

ʤʝʨʝˁʝ ʥʘ ʦʜʨʘʟʦʪ ʥʘ ʘʤʙʠʝʥʪʘʣʥʠʪʝ ʨʘʜʠʦʬʨʝʢʚʝʥʮʠʩʢʠ ʝʤʠʩʠʠ ʢʦʠ 

ʜʦʘʺʘʘʪ ʦʜ ʥʝʨʘʜʘʨʩʢʠ ʧʨʝʜʘʚʘʪʝʣʠ; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʥʝʨʘʜʘʨʩʢʠ ʧʨʝʜʘʚʘʪʝʣʠ ʤʦʞʝ ʜʘ ʩʧʘʺʘʘʪ ʢʦʤʝʨʮʠʿʘʣʥʠ ʨʘʜʠʦ, 

ʪʝʣʝʚʠʟʠʩʢʠ ʠʣʠ ʤʦʙʠʣʥʦ-ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʠ ʙʘʟʥʠ ʩʪʘʥʠʮʠ. 

ɿʘʙʝʣʝʰʢʘ: 5A001.g. ʥʝ ʛʦ ʢʦʥʪʨʦʣʠʨʘ ʩʣʝʜʥʦʚʦ:  

 ʘ. ʈʘʜʠʦʘʩʪʨʦʥʦʤʩʢʘ ʦʧʨʝʤʘ; ʠʣʠ 

 b. ʉʠʩʪʝʤʠ ʠʣʠ ʦʧʨʝʤʘ ʟʘ ʢʦʠ ʝ ʧʦʪʨʝʙʝʥ ʨʘʜʠʦʧʨʝʥʦʩ ʦʜ 

 ʤʝʪʘʪʘ. 

h. ʆʧʨʝʤʘ ʟʘ ʦʥʝʩʧʦʩʦʙʫʚʘˁʝ ʥʘ ʠʤʧʨʦʚʠʟʠʨʘʥʠ ʝʢʩʧʣʦʟʠʚʥʠ ʥʘʧʨʘʚʠ 

(EID) ʠ ʩʨʦʜʥʘ ʦʧʨʝʤʘ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. ʆʧʨʝʤʘ ʢʦʿʘ ʝʤʠʪʫʚʘ ʨʘʜʠʦ ʬʨʝʢʚʝʥʮʠʠ (RF) ʢʦʿʘ ʥʝ ʝ ʥʘʚʝʜʝʥʘ ʚʦ 
5A001.f., ʘ ʢʦʿʘ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ ʥʘʤʝʨʥʦ ʧʨʝʨʘʥʦ 

ʘʢʪʠʚʠʨʘˁʝ ʠʣʠ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʜʝʪʦʥʘʮʠʿʘ ʥʘ ʠʤʧʨʦʚʠʟʠʨʘʥʠ 

ʝʢʩʧʣʦʟʠʚʥʠ ʥʘʧʨʘʚʠ (IED). 

 

2. ʆʧʨʝʤʘ ʢʦʿʘ ʧʨʠʤʝʥʫʚʘ ʪʝʭʥʠʢʠ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʦʚʦʟʤʦʞʫʚʘˁʝ ʥʘ 
ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʿʘ ʥʘ ʠʩʪʠʪʝ ʬʨʝʢʚʝʥʮʠʩʢʠ ʢʘʥʘʣʠ ʥʘ ʢʦʠʰʪʦ 

ʝʤʠʪʫʚʘ ʢʦʣʦʮʠʨʘʥʘʪʘ ʦʧʨʝʤʘ ʥʘʚʝʜʝʥʘ ʚʦ 5A001.h.1. 

ʅʘʧʦʤʝʥʘ: ɺʀɼɽʊɽ ʀ ʂʆʅʊʈʆʃɸ ʅɸ ɺʆɽʅʀ ʉʊʆʂʀ. 

i. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

 

j. ʉʠʩʪʝʤʠ ʠʣʠ ʦʧʨʝʤʘ ʟʘ ʥʘʜʟʦʨ ʥʘ ʤʨʝʞʥʠ ʢʦʤʫʥʠʢʘʮʠʠ ʧʨʝʢʫ ʠʥʪʝʨʥʝʪ 
ʧʨʦʪʦʢʦʣ (IP) ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʟʘ ʥʠʚ, ʢʦʠʰʪʦ ʛʠ 

ʧʦʩʝʜʫʚʘʘʪ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

 

1. ɻʠ ʠʟʚʝʜʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ ʬʫʥʢʮʠʠ ʥʘ ʤʨʝʞʘ ʥʘ ʠʥʪʝʨʥʝʪ ʧʨʦʪʦʢʦʣ 

(IP) ʦʜ ʢʣʘʩʘ ʥʦʩʘʯ (carrier class) (ʧʨ. ʥʘʮʠʦʥʘʣʝʥ IP óʨʙʝʪ): 

a. ɸʥʘʣʠʟʘ ʥʘ ʘʧʣʠʢʘʮʠʩʢʠʦʪ ʩʣʦʿ (ʧʨ. ʉʣʦʿ 7 ʦʜ ʤʦʜʝʣʦʪ ʥʘ 
ʤʝʺʫʩʝʙʥʦ ʧʦʚʨʟʫʚʘˁʝ ʥʘ ʦʪʚʦʨʝʥʠ ʩʠʩʪʝʤʠ (OSI) (ISO/IEC 

7498-1)); 

  

b. ʀʟʚʣʝʢʫʚʘˁʝ ʥʘ ʠʟʙʨʘʥʠʪʝ ʤʝʪʘʧʦʜʘʪʦʮʠ ʠ ʘʧʣʠʢʘʮʠʩʢʘ 

ʩʦʜʨʞʠʥʘ (ʧʨ. ʛʣʘʩ, ʚʠʜʝʦ, ʧʦʨʘʢʠ, ʧʨʠʢʘʯʫʚʘˁʘ); ʠ 

  

c. ʀʥʜʝʢʩʠʨʘˁʝ ʥʘ ʠʟʚʣʝʯʝʥʠʪʝ ʧʦʜʘʪʦʮʠ; ʠ  

 



2. ʇʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʬʫʥʢʮʠʠ: 

 

a. ʀʟʚʨʰʫʚʘˁʝ ʥʘ ʧʨʝʙʘʨʫʚʘˁʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ óʪʚʨʜʠ 

ʩʝʣʝʢʪʦʨʠô; ʠ 

  

b. ʄʘʧʠʨʘˁʝ ʥʘ ʨʝʣʘʮʠʩʢʘʪʘ ʤʨʝʞʘ ʥʘ ʧʦʝʜʠʥʝʮ ʠʣʠ ʥʘ ʛʨʫʧʘ 

ʣʫʺʝ. 

 

 ɿʘʙʝʣʝʰʢʘ:  5ɸ001.ʿ. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʩʠʩʪʝʤʠ ʠʣʠ ʦʧʨʝʤʘ ʢʦʿʘ ʝ ʧʦʩʝʙʥʦ  

   ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʢʦʝ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

a. ʄʘʨʢʝʪʠʥʰʢʘ ʮʝʣ; 

  

b. ʂʚʘʣʠʪʝʪ ʥʘ ʫʩʣʫʛʘ ʥʘ ʤʨʝʞʘʪʘ (QoS); ʠʣʠ 

  

c. ʂʚʘʣʠʪʝʪ ʥʘ ʠʩʢʫʩʪʚʦ (QoE). 

 ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

 óʊʚʨʜʠ ʩʝʣʝʢʪʦʨʠô ʩʝ ʧʦʜʘʪʦʮʠ ʠʣʠ ʟʙʠʨʦʚʠ ʧʦʜʘʪʦʮʠ ʢʦʠ ʩʝ 

ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʧʦʝʜʠʥʝʮ (ʧʨ. ʧʨʝʟʠʤʝ, ʠʤʝ, ʝ-ʧʦʰʪʘ, ʘʜʨʝʩʘ ʥʘ ʞʠʚʝʘʣʠʰʪʝ, 

 ʪʝʣʝʬʦʥʩʢʠ ʙʨʦʿ ʠʣʠ ʧʨʠʧʘʜʥʦʩʪ ʥʘ ʥʝʢʦʿʘ ʛʨʫʧʘ). 

5A101  ʆʧʨʝʤʘ ʟʘ ʪʝʣʝʤʝʪʨʠʿʘ ʠ ʪʝʣʝʢʦʥʪʨʦʣʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʪʝʨʝʥʩʢʘ ʦʧʨʝʤʘ, 

ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ óʨʘʢʝʪʠô. 

                 ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ 5A101, óʨʘʢʝʪʘô ʝ ʮʝʣʦʩʥʠ ʨʘʢʝʪʥʠ ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʥʘ ʙʝʩʧʠʣʦʪʥʠ 

ʣʝʪʘʣʘ, ʩʧʦʩʦʙʥʠ ʟʘ ʦʧʩʝʛ ʧʦʛʦʣʝʤ ʦʜ 300 km. 

ɿʘʙʝʣʝʰʢʘ: 5A101 ʥʝ ʢʦʥʪʨʦʣʠʨʘ:  

ʘ. ʆʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʠʟʤʝʥʝʪʘ ʟʘ ʣʝʪʘʣʘ ʠʣʠ ʩʘʪʝʣʠʪʠ 

ʫʧʨʘʚʫʚʘʥʠ ʦʜ ʧʠʣʦʪʠ;  

b. ʆʧʨʝʤʘ ʧʦʩʪʘʚʝʥʘ ʥʘ ʟʝʤʿʘ, ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ ʤʦʜʠʬʠʢʫʚʘʥʘ ʟʘ 

ʢʦʧʥʝʥʘ ʠʣʠ ʟʘ ʧʦʤʦʨʩʢʘ ʧʨʠʤʝʥʘ; 

c. ʆʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʢʦʤʝʨʮʠʿʘʣʥʠ, ʮʠʚʠʣʥʠ ʠʣʠ óʩʠʛʫʨʥʦʩʥʠ ʟʘ 

ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʯʢʠ ʞʠʚʦʪʠô (ĂSafety of Lifeñ) GNSS-ʫʩʣʫʛʠ (ʥʘ 

ʧʨʠʤʝʨ, ʠʥʪʝʛʨʠʪʝʪ ʥʘ ʧʦʜʘʪʦʮʠ, ʙʝʟʙʝʜʥʦʩʪ ʧʨʠ ʣʝʪʘˁʝ);  



5B1 ʆʧʨʝʤʘ ʟʘ ʠʩʧʠʪʫʚʘˁʝ, ʧʨʦʚʝʨʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

5B001 ʆʧʨʝʤʘ, ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠ ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʟʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʦ 

ʠʩʧʠʪʫʚʘˁʝ, ʧʨʦʚʝʨʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. ʆʧʨʝʤʘ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠʣʠ ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʟʘ 

ʥʠʚ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʦʧʨʝʤʘ, 

ʬʫʥʢʮʠʠ ʠʣʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʝʜʝʥʠ ʚʦ 5A001; 

ɿʘʙʝʣʝʰʢʘ: 5B001.a. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʟʘ ʢʘʨʘʢʪʝʨʠʟʘʮʠʿʘ ʥʘ 

 ʦʧʪʠʯʢʠ ʚʣʘʢʥʘ. 

b. ʆʧʨʝʤʘ ʠ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠʣʠ ʧʦʤʦʰʥʠ ʫʨʝʜʠ ʟʘ 

ʥʠʚ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʘʪʘ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʧʨʝʜʘʚʘʪʝʣʩʢʘ ʦʧʨʝʤʘ ʠʣʠ ʦʧʨʝʤʘ ʟʘ ʢʦʤʫʪʘʮʠʿʘ: 

1. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

2. ʆʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ Ăʣʘʩʝʨñ ʠ ʠʤʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ɹʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ʥʘ ʧʨʝʥʦʩ ʧʦʛʦʣʝʤʘ ʦʜ 1750 nm; 

b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

c. ʂʦʨʠʩʪʠ ʪʝʭʥʠʢʠ ʥʘ ʢʦʭʝʨʝʥʪʝʥ ʦʧʪʠʯʢʠ ʧʨʝʥʦʩ ʠʣʠ ʢʦʭʝʨʝʥʪʥʦ 

ʦʧʪʠʯʢʦ ʦʪʢʨʠʚʘˁʝ; ʠʣʠ  

ɿʘʙʝʣʝʰʢʘ: 5B001.b.2.c. ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ 

 Ăʨʘʟʚʦʿñ ʥʘ ʩʠʩʪʝʤʠ ʢʦʠ ʢʦʨʠʩʪʘʪ ʦʧʪʠʯʢʠ ʣʦʢʘʣʝʥ 

 ʦʩʮʠʣʘʪʦʨ ʥʘ ʧʨʠʝʤʥʠʯʢʘʪʘ ʩʪʨʘʥʘ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʿʘ 

 ʩʦ ʥʦʩʝʯʢʠ Ăʣʘʩʝʨñ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ:  

ɺʦ ʩʤʠʩʣʘ ʥʘ 5B001.b.2.c.,ʦʚʠʝ ʪʝʭʥʠʢʠ ʦʧʬʘ˃ʘʘʪ ʦʧʪʠʯʢʠ 

ʭʝʪʝʨʦʜʠʥʠ, ʭʦʤʦʜʠʥʠ ʠʣʠ ʠʥʪʨʘʜʠʥʠ ʪʝʭʥʠʢʠ.  

d. ʂʦʨʠʩʪʠ ʘʥʘʣʦʛʥʠ ʪʝʭʥʠʢʠ ʠ ʢʦʿʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ʥʘʜ 2,5 

GHz; ʠʣʠ 

ɿʘʙʝʣʝʰʢʘ: 5B001.b.2.d. ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʦʧʨʝʤʘ ʧʦʩʝʙʥʦ 

 ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ Ăʨʘʟʚʦʿʦʪñ ʥʘ ʢʦʤʝʨʮʠʿʘʣʥʠ ʊɺ-

 ʩʠʩʪʝʤʠ. 

3. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

4. ʈʘʜʠʦʦʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ ʪʝʭʥʠʢʠ ʥʘ ʢʚʘʜʨʘʪʫʨʥʘ-ʘʤʧʣʠʪʫʜʥʘ 

ʤʦʜʫʣʘʮʠʿʘ (QAM) ʥʘʜ ʥʠʚʦʪʦ 1024; 

5. ʅʝ ʩʝ ʢʦʨʠʩʪʠ.  



5C1 ʄʘʪʝʨʠʿʘʣʠ 

ʅʝʤʘ. 

 

5D1 ʉʦʬʪʚʝʨ 

5D001 Ăʉʦʬʪʚʝʨñ, ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

ʘ. Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʨʘʟʚʦʿñ, 

Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʦʧʨʝʤʘ, ʬʫʥʢʮʠʠ ʠʣʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʝʜʝʥʠ ʚʦ 5A001; 

b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

c. ʇʦʩʝʙʝʥ Ăʩʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ ʜʘ ʦʙʝʟʙʝʜʠ 

ʦʩʦʙʠʥʠ, ʬʫʥʢʮʠʠ ʠʣʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʧʨʝʤʘ, ʥʘʚʝʜʝʥ ʚʦ 5A001 

ʠʣʠ ʚʦ 5B001; 

d. Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ ʢʦʿʘ ʙʠʣʦ ʦʜ 

ʩʣʝʜʥʘʚʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʦʧʨʝʤʘ ʟʘ ʧʨʝʥʦʩ ʠʣʠ ʦʧʨʝʤʘ ʟʘ 

ʢʦʤʫʪʘʮʠʿʘ: 

1. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

2. ʆʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ Ăʣʘʩʝʨñ ʠ ʠʤʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ʇʨʝʥʦʩʥʘ ʙʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ʥʘʜ 1750 nm; ʠʣʠ 

b. ʂʦʨʠʩʪʠ ʘʥʘʣʦʛʥʠ ʪʝʭʥʠʢʠ ʠ ʢʦʿʘ ʠʤʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ʥʘʜ 

2,5 GHz; ʠʣʠ 

ɿʘʙʝʣʝʰʢʘ: 5D001.d.2.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʩʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ 

 ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ 

 ʢʦʤʝʨʮʠʿʘʣʥʠ ʊɺ-ʩʠʩʪʝʤʠ. 

3. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 

4. ʈʘʜʠʦʦʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ ʪʝʭʥʠʢʠ ʥʘ ʢʚʘʜʨʘʪʫʨʥʘ-

ʘʤʧʣʠʪʫʜʥʘ ʤʦʜʫʣʘʮʠʿʘ (QAM) ʥʘʜ ʥʠʚʦʪʦ 1024. 

5D101 Ăʉʦʬʪʚʝʨñ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥ ʠʣʠ ʠʟʤʝʥʝʪ ʟʘ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʦʧʨʝʤʘ 

ʥʘʚʝʜʝʥʘ ʚʦ 5A001. 

 

5E1 ʊʝʭʥʦʣʦʛʠʿʘ 

5E001 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 



ʘ. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ 

Ăʨʘʟʚʦʿñ, Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ (ʙʝʟ ʬʫʥʢʮʠʦʥʠʨʘˁʝʪʦ) ʥʘ 

ʦʧʨʝʤʘ, ʬʫʥʢʮʠʠ ʠʣʠ ʦʩʦʙʠʥʠ ʥʘʚʝʜʝʥʠ ʚʦ 5A001 ʠʣʠ Ăʩʦʬʪʚʝʨñ ʥʘʚʝʜʝʥ 

ʚʦ 5D001.a.; 

b. ʇʦʩʝʙʥʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʢʘʢʦ ʰʪʦ ʩʣʝʜʫʚʘ: 

1. Ăʊʝʭʥʦʣʦʛʠʿʘñ Ăʧʦʪʨʝʙʥʘñ ʟʘ ñʨʘʟʚʦʿñ ʠʣʠ ñʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʦʧʨʝʤʘ ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʘ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʚʦ 

ʩʘʤʠʪʝ ʩʘʪʝʣʠʪʠ; 

2. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ ʥʘ Ăʣʘʩʝʨʩʢʠñ 

ʢʦʤʫʥʠʢʘʮʠʩʢʠ ʪʝʭʥʠʢʠ ʢʦʠ ʤʦʞʘʪ ʘʚʪʦʤʘʪʩʢʠ ʜʘ ʧʨʦʥʘʿʜʘʪ ʠ ʜʘ 

ʩʣʝʜʘʪ ʩʠʛʥʘʣʠ ʠ ʜʘ ʦʜʨʞʫʚʘʘʪ ʢʦʤʫʥʠʢʘʮʠʿʘ ʥʠʟ ʝʛʟʦʩʬʝʨʘʪʘ ʠʣʠ 

ʧʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʚʦʜʘʪʘ; 

3. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ ʧʨʠʝʤʥʘ ʦʧʨʝʤʘ ʟʘ ʜʠʛʠʪʘʣʥʠ ʤʦʙʠʣʥʠ-

˃ʝʣʠʩʢʠ ʙʘʟʥʠ ʨʘʜʠʦʩʪʘʥʠʮʠ ʯʠʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʧʨʠʝʤ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʤʝʥʘʪ ʩʦ ʧʨʦʤʝʥʘ ʚʦ Ăʩʦʬʪʚʝʨʦʪñ, ʘ ʢʦʠ ʜʦʟʚʦʣʫʚʘʘʪ ʢʦʨʠʩʪʝˁʝ ʥʘ 

ʧʦʚʝ˃ʝʧʦʿʘʩʝʥ, ʧʦʚʝ˃ʝʢʘʥʘʣʝʥ, ʧʦʚʝ˃ʝʨʝʞʠʤʩʢʠ ʠ ʧʦʚʝ˃ʝʢʦʜʠʨʘʯʢʠ 

ʘʣʛʦʨʠʪʘʤ ʠʣʠ ʨʘʙʦʪʝˁʝ ʩʦ ʧʦʚʝ˃ʝ ʧʨʦʪʦʢʦʣʠ; 

4. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ ʪʝʭʥʠʢʠ ʥʘ Ăʧʨʦʰʠʨʝʥ ʩʧʝʢʪʘʨñ, 

ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʠ ʪʝʭʥʠʢʠʪʝ ʥʘ Ăʩʢʦʢʘˁʝ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘñ; 

ɿʘʙʝʣʝʰʢʘ: 5E001.b.4. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʥʘ 

ʢʦʝ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ: 

a. ʎʠʚʠʣʥʠ ˃ʝʣʠʩʢʠ ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʩʢʠ ʩʠʩʪʝʤʠ; ʠʣʠ 

  

b. ʌʠʢʩʥʠ ʠʣʠ ʧʦʜʚʠʞʥʠ ʩʘʪʝʣʠʪʩʢʠ ʟʝʤʩʢʠ ʩʪʘʥʠʮʠ ʟʘ 

ʢʦʤʝʨʮʠʿʘʣʥʠ ʮʠʚʠʣʥʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ. 

c. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ 

Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʰʪʦ ʙʠʣʦ ʦʜ ʩʣʝʜʥʦʚʦ: 

1. ʆʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʠʢʠ ʧʨʦʝʢʪʠʨʘʥʘ ʜʘ ʨʘʙʦʪʠ ʩʦ 

Ăʚʢʫʧʥʘ ʙʨʟʠʥʘ ʥʘ ʜʠʛʠʪʘʣʝʥ ʧʨʝʥʦʩò ʧʦʛʦʣʝʤʘ ʦʜ 560 Gbit/s; 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɿʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʢʦʤʫʪʘʮʠʩʢʘ ʦʧʨʝʤʘ Ăʚʢʫʧʥʘʪʘ ʙʨʟʠʥʘ ʥʘ 

ʜʠʛʠʪʘʣʝʥ ʧʨʝʥʦʩñ ʝ ʝʜʥʦʥʘʩʦʯʥʘʪʘ ʙʨʟʠʥʘ ʥʘ ʝʜʠʥʠʯʝʥ ʠʥʪʝʨʬʝʿʩ, 

ʠʟʤʝʨʝʥʘ ʥʘ ʧʦʨʪʦʪ ʠʣʠ ʣʠʥʠʿʘʪʘ ʩʦ ʥʘʿʛʦʣʝʤʘ ʙʨʟʠʥʘ. 

2. ʆʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ Ăʣʘʩʝʨñ ʠ ʧʦʩʝʜʫʚʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ 

ʦʩʦʙʠʥʠ: 

ʘ. ɹʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ʥʘ ʧʨʝʥʦʩ ʥʘʜ 1750 nm; 

b. ʅʝ ʩʝ ʢʦʨʠʩʪʠ; 



c. ʂʦʨʠʩʪʠ ʪʝʭʥʠʢʠ ʥʘ ʢʦʭʝʨʝʥʪʝʥ ʦʧʪʠʯʢʠ ʧʨʝʥʦʩ ʠʣʠ ʢʦʭʝʨʝʥʪʥʦ 

ʦʧʪʠʯʢʦ ʦʪʢʨʠʚʘˁʝ; 

ɿʘʙʝʣʝʰʢʘ:  5E001.c.2.c. ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ 

Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʩʠʩʪʝʤʠ ʢʦʠ ʢʦʨʠʩʪʘʪ ʦʧʪʠʯʢʠ 

ʣʦʢʘʣʝʥ ʦʩʮʠʣʘʪʦʨ ʥʘ ʧʨʠʝʤʥʠʯʢʘʪʘ ʩʪʨʘʥʘ ʟʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʿʘ ʩʦ ʥʦʩʝʯʢʠ Ăʣʘʩʝʨñ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ 5E001.c.2.c., ʦʚʠʝ ʪʝʭʥʠʢʠ ʦʧʬʘ˃ʘʘʪ ʦʧʪʠʯʢʠ 

ʭʝʪʝʨʦʜʠʥʠ, ʭʦʤʦʜʠʥʠ ʠʣʠ ʠʥʪʨʘʜʠʥʠ ʪʝʭʥʠʢʠ. 

d. ʂʦʨʠʩʪʠ ʪʝʭʥʠʢʠ ʥʘ ʤʫʣʪʠʧʣʝʢʩʠʨʘˁʝ ʧʨʠ ʜʝʣʝˁʝ ʥʘ ʙʨʘʥʦʚʠ 

ʜʦʣʞʠʥʠ ʥʘ ʦʧʪʠʯʢʠ ʥʦʩʠʪʝʣʠ ʥʘ ʨʘʩʪʦʿʘʥʠʝ ʦʜ ʧʦʤʘʣʢʫ ʦʜ 100 

GHz; ʠʣʠ 

e. ʂʦʨʠʩʪʠ ʘʥʘʣʦʛʥʠ ʪʝʭʥʠʢʠ ʠ ʠʤʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛ ʥʘʜ 2,5 

GHz;  

ɿʘʙʝʣʝʰʢʘ: 5E001.c.2.e. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ 

Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʢʦʤʝʨʮʠʿʘʣʥʠ ʊɺ-

ʩʠʩʪʝʤʠ. 

ʅʘʧʦʤʝʥʘ:  ɿʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ 

ʥʘ ʥʝʪʝʣʝʢʦʤʫʥʠʢʘʮʠʩʢʘ ʦʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ ʣʘʩʝʨ, 

ʚʠʜʝʪʝ 6ɽ. 

3. ʆʧʨʝʤʘ ʢʦʿʘ ʢʦʨʠʩʪʠ Ăʦʧʪʠʯʢʘ ʢʦʤʫʪʘʮʠʿʘñ ʠ ʠʤʘ ʚʨʝʤʝ ʥʘ 

ʢʦʤʫʪʘʮʠʿʘ ʧʦʤʘʣʦ ʦʜ 1 ms; 

4. ʈʘʜʠʦʦʧʨʝʤʘ ʢʦʿʘ ʧʦʩʝʜʫʚʘ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ʊʝʭʥʠʢʠ ʥʘ ʢʚʘʜʨʘʪʫʨʥʘ-ʘʤʧʣʠʪʫʜʥʘ ʤʦʜʫʣʘʮʠʿʘ (QAM) ʥʘʜ 

ʥʠʚʦʪʦ 1024; 

b. ʈʘʙʦʪʠ ʥʘ ʚʣʝʟʥʠ ʠʣʠ ʠʟʣʝʟʥʠ ʬʨʝʢʚʝʥʮʠʠ ʰʪʦ ʥʘʜʤʠʥʫʚʘʘʪ 

31,8 GHz; ʠʣʠ  

ɿʘʙʝʣʝʰʢʘ: 5E001.c.4.b. ʥʝ ʢʦʥʪʨʦʣʠʨʘ Ăʪʝʭʥʦʣʦʛʠʿʘñ ʟʘ Ăʨʘʟʚʦʿñ 

ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʦʧʨʝʤʘ ʧʨʦʝʢʪʠʨʘʥʘ ʠʣʠ 

ʠʟʤʝʥʝʪʘ ʟʘ ʨʘʙʦʪʝˁʝ ʚʦ ʢʦʿ ʙʠʣʦ ʦʧʩʝʛ ʥʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿ ʝ Ăʜʦʜʝʣʝʥʘ ʧʦ ITUñ ʟʘ 

ʨʘʜʠʦʢʦʤʫʥʠʢʘʮʠʩʢʠ ʫʩʣʫʛʠ, ʥʦ ʥʝ ʠ ʟʘ ʨʘʜʠʦ-

ʦʜʨʝʜʫʚʘˁʝ. 

c. ʌʫʥʢʮʠʦʥʠʨʘ ʚʦ ʦʧʩʝʛ ʦʜ 1,5 MHz ʜʦ 87,5 MHz ʠ ʚʢʣʫʯʫʚʘ 

ʪʝʭʥʠʢʠ ʥʘ ʧʨʠʩʧʦʩʦʙʫʚʘˁʝ ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʧʦʚʝ˃ʝ ʦʜ 15 dB 

ʧʦʪʠʩʥʫʚʘˁʝ ʥʘ ʠʥʪʝʨʬʝʨʝʥʪʝʥ ʩʠʛʥʘʣ; ʠʣʠ 



5. ʅʝ ʩʝ ʢʦʨʠʩʪʠ;  

6. ʇʦʜʚʠʞʥʘ ʦʧʨʝʤʘ ʢʦʿʘ ʛʠ ʠʤʘ ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʘ. ʌʫʥʢʮʠʦʥʠʨʘ ʥʘ ʦʧʪʠʯʢʘ ʙʨʘʥʦʚʘ ʜʦʣʞʠʥʘ ʧʦʛʦʣʝʤʘ ʠʣʠ 

ʝʜʥʘʢʚʘ ʥʘ 200 nm ʠ ʧʦʤʘʣʘ ʠʣʠ ʝʜʥʘʢʚʘ ʥʘ 400 nm; ʠ 

b. ʈʘʙʦʪʠ ʢʘʢʦ Ăʣʦʢʘʣʥʘ ʤʨʝʞʘñ; 

d. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ 

Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʟʘʩʠʣʫʚʘʯʠ ʥʘ ʤʦ˃ʥʦʩʪ ʦʜ ʤʠʢʨʦʙʨʘʥʦʚʦ 

ʤʦʥʦʣʠʪʥʦ ʠʥʪʝʛʨʘʣʥʦ ʢʦʣʦ (MMIC) ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ 

ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ ʩʦ ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

 ɺʦ ʩʤʠʩʣʘ ʥʘ 5E001.d., ʧʘʨʘʤʝʪʘʨʦʪ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ 

ʤʦ˃ʥʦʩʪ ʤʦʞʝ ʜʘ ʙʠʜʝ ʥʘʚʝʜʝʥ ʥʘ ʣʠʩʪʦʪ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʠʪʝ ʥʘ 

ʧʨʦʠʟʚʦʜʦʪ ʠ ʢʘʢʦ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ, ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ, ʚʨʚʥʘ 

ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʠʣʠ ʘʤʧʣʠʪʫʜʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ.  

1. ʈʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 2,7 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 6,8 
GHz ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ 15% ʠ ʠʤʘ 

ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

a. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 75 W (48,75 
dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 2,7 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 2,9 GHz;  

  

b. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 55 W (47,4 
dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 2,9 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 3,2 GHz; 

  

c. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 40 W (46 

dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 3,2 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 3,7 GHz; ʠʣʠ  

  

d. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 20 W (43 
dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 3,7 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 6,8 GHz; 

2. ʈʘʙʦʪʘ ʥʘ ʬʨʝʢʚʝʥʮʠʠ ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 6,8 GHz ʜʦ ʠ ʟʘʢʣʫʯʥʦ ʩʦ 16 

GHz ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ ʧʦʛʦʣʝʤʘ ʦʜ 10% ʠ ʠʤʘ 

ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʪʝ ʦʩʦʙʠʥʠ: 

a. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 10 W (40 
dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 6,8 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 8,5 GHz; ʠʣʠ 

  

b. ʄʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 5 W (37 
dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 8,5 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 16 GHz; 



3. ʈʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 3 W 
(34,77 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 16 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 31,8 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ 

ʧʦʛʦʣʝʤʘ ʦʜ 10%; 

4. ʈʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 0,1 nW 
(- 70 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 31,8 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 37 GHz; 

5. ʈʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 1 W 

(30 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 37 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 43,5 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ 

ʧʦʛʦʣʝʤʘ ʦʜ 10%; 

6. ʈʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 31,62 
mW (15 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 43,5 GHz ʜʦ 

ʠ ʟʘʢʣʫʯʥʦ ʩʦ 75 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ 

ʧʦʛʦʣʝʤʘ ʦʜ 10%; 

7. ʈʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 10 mW 
(10 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 75 GHz ʜʦ ʠ 

ʟʘʢʣʫʯʥʦ ʩʦ 90 GHz ʠ ʩʦ Ăʬʨʘʢʮʠʩʢʘ ʰʠʨʦʯʠʥʘ ʥʘ ʦʧʩʝʛʦʪñ 

ʧʦʛʦʣʝʤʘ ʦʜ 5%; ʠʣʠ 

8. ʈʘʙʦʪʘ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʩʠʪʝʥʘ ʠʟʣʝʟʥʘ ʤʦ˃ʥʦʩʪ ʧʦʛʦʣʝʤʘ ʦʜ 0,1 nW 
(- 70 dBm) ʥʘ ʢʦʿʘ ʙʠʣʦ ʬʨʝʢʚʝʥʮʠʿʘ ʢʦʿʘ ʥʘʜʤʠʥʫʚʘ 90 GHz; 

e. Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ 

Ăʨʘʟʚʦʿñ ʠʣʠ Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʥʘ ʝʣʝʢʪʨʦʥʩʢʠ ʫʨʝʜʠ ʠ ʢʦʣʘ, ʧʦʩʝʙʥʦ 

ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʠ ʠ ʢʦʿʘ ʩʦʜʨʞʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʢʦʠ ʩʝ 

ʧʨʦʠʟʚʝʜʫʚʘʘʪ ʦʜ Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ ʤʘʪʝʨʠʿʘʣʠ, ʧʦʩʝʙʥʦ ʧʨʦʝʢʪʠʨʘʥʠ 

ʟʘ ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʜ Ăʢʨʠʪʠʯʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘñ ʦʜ 

ʥʘʿʤʘʣʢʫ ʝʜʝʥ Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚñ ʩʦʩʪʘʚʝʥ ʝʣʝʤʝʥʪ ʠ ʢʦʠ ʧʦʩʝʜʫʚʘʘʪ 

ʢʦʿʘ ʙʠʣʦ ʦʜ ʩʣʝʜʥʠʚʝ ʦʩʦʙʠʥʠ: 

1. ʂʦʤʫʪʘʮʠʿʘ ʥʘ ʩʪʨʫʿʘ ʟʘ ʜʠʛʠʪʘʣʥʠ ʩʪʨʫʿʥʠ ʢʦʣʘ ʢʦʠ ʢʦʨʠʩʪʘʪ 
Ăʩʫʧʝʨʩʧʨʦʚʦʜʣʠʚʠñ ʧʦʨʪʠ-ʛʝʿʪʦʚʠ ʩʦ ʧʨʦʠʟʚʦʜ ʦʜ ʚʨʝʤʝʪʦ ʥʘ 

ʜʦʮʥʝˁʝ ʧʦ ʧʦʨʪʘ (ʚʦ ʩʝʢʫʥʜʠ) ʠ ʟʘʛʫʙʘ ʧʦ ʧʦʨʪʘ (ʚʦ ʚʘʪʠ) ʧʦʤʘʣʘ ʦʜ 

10
ï14

 J; ʠʣʠ 

2. ʀʟʙʦʨ ʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʩʠʪʝ ʬʨʝʢʚʝʥʮʠʠ ʢʦʨʠʩʪʝʿ˃ʠ ʨʝʟʦʥʘʥʪʥʠ 
ʢʦʣʘ ʩʦ Q-ʚʨʝʜʥʦʩʪʠ ʢʦʠ ʥʘʜʤʠʥʫʚʘʘʪ 10 000. 

5E101 Ăʊʝʭʥʦʣʦʛʠʿʘñ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʆʧʰʪʘʪʘ ʪʝʭʥʦʣʦʰʢʘ ʟʘʙʝʣʝʰʢʘ ʟʘ Ăʨʘʟʚʦʿñ, 

Ăʧʨʦʠʟʚʦʜʩʪʚʦñ ʠʣʠ Ăʫʧʦʪʨʝʙʘñ ʥʘ ʦʧʨʝʤʘ ʠʣʠ ʥʘʚʝʜʝʥʘ ʚʦ 5A101. 



ɼɽʃ 2 ð  Ăɹɽɿɹɽɼʅʆʉʊ ʅɸ ʀʅʌʆʈʄɸʎʀʀñ 

ɿʘʙʝʣʝʰʢʘ 1:  ʅʝ ʩʝ ʢʦʨʠʩʪʠ. 

ɿʘʙʝʣʝʰʢʘ 2:  ʂʘʪʝʛʦʨʠʿʘ 5 ð ɼʝʣ 2 ʥʝ ʛʠ ʢʦʥʪʨʦʣʠʨʘ ʧʨʦʠʟʚʦʜʠʪʝ ʢʦʠ ʛʠ ʥʦʩʠ 

 ʢʦʨʠʩʥʠʢʦʪ ʟʘ ʣʠʯʥʘ ʫʧʦʪʨʝʙʘ.  

ɿʘʙʝʣʝʰʢʘ 3:  ʂʨʠʧʪʦʛʨʘʬʩʢʘʪʘ ʟʘʙʝʣʝʰʢʘ: 5A002, 5A003, 5A004 ʠ 5D002 ʥʝ ʛʠ 

 ʢʦʥʪʨʦʣʠʨʘʘʪ ʩʣʝʜʥʠʪʝ ʩʪʦʢʠ:  

a. ʉʪʦʢʠ ʰʪʦ ʠʩʧʦʣʥʫʚʘʘʪ ʩḂ ʦʜ ʩʣʝʜʥʦʚʦ:  

 

1. ɻʝʥʝʨʘʣʥʦ ʩʝ ʜʦʩʪʘʧʥʠ ʥʘ ʿʘʚʥʦʩʪʘ ʟʘ ʧʨʦʜʘʞʙʘ ʙʝʟ ʦʛʨʘʥʠʯʫʚʘˁʝ 
ʦʜ ʤʘʛʘʮʠʥʩʢʠʪʝ ʟʘʣʠʭʠ ʥʘ ʤʘʣʦʧʨʦʜʘʞʥʠʪʝ ʤʝʩʪʘ ʧʨʝʢʫ ʥʝʢʦʿ 

ʦʜ ʩʣʝʜʥʠʚʝ ʥʘʯʠʥʠ:  

 

a. ʊʨʘʥʩʘʢʮʠʠ ʧʨʝʢʫ ʰʘʣʪʝʨ; 

 

b. ʊʨʘʥʩʘʢʮʠʠ ʩʦ ʥʘʨʘʯʢʘ ʧʦ ʧʦʰʪʘ; 

 

c. ɽʣʝʢʪʨʦʥʩʢʠ ʪʨʘʥʩʘʢʮʠʠ; ʠʣʠ  

 

d. ʊʨʘʥʩʘʢʮʠʠ ʩʦ ʥʘʨʘʯʢʘ ʧʦ ʪʝʣʝʬʦʥ; 

 

2. ʂʦʨʠʩʥʠʢʦʪ ʥʝ ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʿʘ ʧʨʦʤʝʥʠ ʢʨʠʧʪʦʛʨʘʬʩʢʘʪʘ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ; 

                                    

3. ʇʨʦʝʢʪʠʨʘʥʠ ʟʘ ʠʥʩʪʘʣʠʨʘˁʝ ʦʜ ʩʪʨʘʥʘ ʥʘ ʢʦʨʠʩʥʠʢʦʪ ʙʝʟ 

ʟʥʘʯʠʪʝʣʥʘ ʜʦʧʦʣʥʠʪʝʣʥʘ ʧʦʜʜʨʰʢʘ ʦʜ ʜʦʙʘʚʫʚʘʯʦʪ; ʠ  

 

4. ʂʦʛʘ ʝ ʧʦʪʨʝʙʥʦ, ʜʝʪʘʣʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʧʨʦʠʟʚʦʜʦʪ ʠʤ ʩʝ 
ʜʦʩʪʘʧʥʠ ʠ ʠʤ ʩʝ ʦʙʝʟʙʝʜʫʚʘʘʪ ʧʦ ʙʘʨʘˁʝ ʥʘ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ 

ʥʘ ʟʝʤʿʘʪʘ-ʯʣʝʥʢʘ ʚʦ ʢʦʿʘ ʝ ʦʩʥʦʚʘʥ ʠʟʚʦʟʥʠʢʦʪ ʩʦ ʮʝʣ ʜʘ ʩʝ 

ʧʨʦʮʝʥʠ ʫʩʦʛʣʘʩʝʥʦʩʪʘ ʩʦ ʫʩʣʦʚʠʪʝ ʦʧʠʰʘʥʠ ʚʦ ʩʪʘʚ 1. ʜʦ ʩʪʘʚ 3. 

ʧʦʛʦʨʝ; 

 

b. ʍʘʨʜʚʝʨʩʢʠ ʩʦʩʪʘʚʥʠ ʜʝʣʦʚʠ ʠʣʠ Ăʠʟʚʨʰʝʥ ʩʦʬʪʚʝʨñ ʦʜ 

ʧʦʩʪʦʿʥʠʪʝ ʧʨʦʠʟʚʦʜʠ ʦʧʠʰʘʥʠ ʚʦ ʩʪʘʚ ʘ. ʦʜ ʦʚʘʘ ʟʘʙʝʣʝʰʢʘ ʢʦʠ 

ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʦʚʠʝ ʧʦʩʪʦʿʥʠ ʧʨʦʠʟʚʦʜʠ ʠ ʢʦʠ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ 

ʩʠʪʝ ʦʜ ʩʣʝʜʥʠʚʝ ʫʩʣʦʚʠ: 

 

1. Ăɹʝʟʙʝʜʥʦʩʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠñ ʥʝ ʝ ʦʩʥʦʚʥʘʪʘ ʬʫʥʢʮʠʿʘ ʠʣʠ 
ʦʩʥʦʚʥʠʦʪ ʟʙʠʨ ʥʘ ʬʫʥʢʮʠʠ ʥʘ ʩʦʩʪʘʚʥʠʦʪ ʜʝʣ ʠʣʠ ʥʘ 

Ăʠʟʚʨʰʥʠʦʪ ʩʦʬʪʚʝʨñ; 

 

2. ʉʦʩʪʘʚʥʠʦʪ ʜʝʣ ʠʣʠ Ăʠʟʚʨʰʥʠʦʪ ʩʦʬʪʚʝʨñ ʥʝ ʧʨʦʤʝʥʫʚʘ ʥʠʪʫ 

ʝʜʥʘ ʢʨʠʧʪʦʛʨʘʬʩʢʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʧʦʩʪʦʿʥʠʪʝ 

ʧʨʦʠʟʚʦʜʠ ʥʠʪʫ ʠʤ ʜʦʜʘʚʘ ʥʦʚʘ ʢʨʠʧʪʦʛʨʘʬʩʢʘ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʧʦʩʪʦʿʥʠʪʝ ʧʨʦʠʟʚʦʜʠ; 

  

3. ɼʘʜʝʥʠʦʪ ʩʦʩʪʘʚʝʥ ʜʝʣ ʠʣʠ Ăʠʟʚʨʰʥʠʦʪ ʩʦʬʪʚʝʨñ ʝ 

ʥʝʧʨʦʤʝʥʣʠʚ ʠ ʥʝ ʝ ʧʨʦʝʢʪʠʨʘʥ ʥʠʪʫ ʠʟʤʝʥʝʪ ʩʧʦʨʝʜ 



ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʘ ʢʣʠʝʥʪʦʪ; ʠ  

  

4. ʂʦʛʘ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʟʝʤʿʘʪʘ-ʯʣʝʥʢʘ ʢʘʜʝ ʰʪʦ ʝ ʦʩʥʦʚʘʥ 

ʠʟʚʦʟʥʠʢʦʪ ˃ʝ ʫʪʚʨʜʘʪ ʜʝʢʘ ʝ ʧʦʪʨʝʙʥʦ, ʜʝʪʘʣʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 

ʩʦʩʪʘʚʥʠʦʪ ʜʝʣ ʠʣʠ ʟʘ Ăʠʟʚʨʰʥʠʦʪ ʩʦʬʪʚʝʨñ ʠ ʧʦʝʜʠʥʦʩʪʠ ʟʘ 

ʦʜʥʦʩʥʠʪʝ ʢʨʘʿʥʠ ʧʨʦʠʟʚʦʜʠ ʠʤ ʩʪʘʥʫʚʘʘʪ ʜʦʩʪʘʧʥʠ ʠ ʠʤ ʩʝ 

ʦʙʝʟʙʝʜʫʚʘʘʪ ʥʘ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʧʦ ʥʠʚʥʦ ʙʘʨʘˁʝ ʩʦ ʮʝʣ ʜʘ ʩʝ 

ʧʨʦʮʝʥʠ ʫʩʦʛʣʘʩʝʥʦʩʪʘ ʩʦ ʫʩʣʦʚʠʪʝ ʦʧʠʰʘʥʠ ʧʦʛʦʨʝ. 

ʊʝʭʥʠʯʢʘ ʟʘʙʝʣʝʰʢʘ: 

ɺʦ ʩʤʠʩʣʘ ʥʘ ʂʨʠʧʪʦʛʨʘʬʩʢʘʪʘ ʟʘʙʝʣʝʰʢʘ, Ăʠʟʚʨʰʝʥ ʩʦʬʪʚʝʨñ ʝ 

Ăʩʦʬʪʚʝʨñ ʚʦ ʦʙʣʠʢ ʢʦʿ ʤʦʞʝ ʜʘ ʩʝ ʠʟʚʨʰʠ ʦʜ ʧʦʩʪʦʝʥ 

ʭʘʨʜʚʝʨʩʢʠ ʩʦʩʪʘʚʝʥ ʜʝʣ ʢʦʿ ʩʦ ʂʨʠʧʪʦʛʨʘʬʩʢʘʪʘ ʟʘʙʝʣʝʰʢʘ ʝ 

ʠʟʟʝʤʝʥ ʦʜ 5A002, 5A003 ʠʣʠ 5A004.  

 ɿʘʙʝʣʝʰʢʘ: ɺʦĂʠʟʚʨʰʝʥ ʩʦʬʪʚʝʨñ ʥʝ ʩʝ ʦʧʬʘʪʝʥʠ ʮʝʣʦʩʥʠ ʙʠʥʘʨʥʠ 

 ʩʣʠʢʠ ʥʘ Ăʩʦʬʪʚʝʨʦʪñ ʢʦʿ ʨʘʙʦʪʠ ʥʘ ʢʨʘʿʥʠʦʪ ʧʨʦʠʟʚʦʜ. 

ɿʘʙʝʣʝʰʢʘ ʢʦʥ ʂʨʠʧʪʦʛʨʘʬʩʢʘʪʘ ʟʘʙʝʣʝʰʢʘ: 

1.  ɿʘ ʜʘ ʙʠʜʝ ʟʘʜʦʚʦʣʝʥ ʩʪʘʚʦʪ ʘ. ʦʜ ɿʘʙʝʣʝʰʢʘ 3, ʤʦʨʘ ʜʘ ʙʠʜʘʪ ʠʩʧʦʣʥʝʪʠ ʩʠʪʝ 

ʦʜ ʩʣʝʜʥʠʚʝ ʫʩʣʦʚʠ: 

 

a. ʐʠʨʦʢ ʜʠʿʘʧʘʟʦʥ ʥʘ ʬʠʟʠʯʢʠ ʠ ʧʨʘʚʥʠ ʣʠʮʘ ʩʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʟʘʠʥʪʝʨʝʩʠʨʘʥʠ ʟʘ 

ʧʨʦʠʟʚʦʜʦʪ; ʠ 

 

b. ʎʝʥʘʪʘ ʠ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʦʩʥʦʚʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʧʨʦʠʟʚʦʜʦʪ ʩʝ 

ʜʦʩʪʘʧʥʠ ʧʨʝʜ ʢʫʧʦʧʨʦʜʘʞʙʘʪʘ, ʙʝʟ ʧʨʠʪʦʘ ʜʘ ʠʤʘ ʧʦʪʨʝʙʘ ʦʜ 

ʢʦʥʩʫʣʪʘʮʠʿʘ ʩʦ ʧʨʝʧʨʦʜʘʚʘʯʦʪ ʠʣʠ ʩʦ ʜʦʙʘʚʫʚʘʯʦʪ. ʆʙʠʯʥʦ ʨʘʩʧʨʘʰʫʚʘˁʝ 

ʟʘ ʮʝʥʘʪʘ ʥʝ ʩʝ ʩʤʝʪʘ ʟʘ ʢʦʥʩʫʣʪʘʮʠʿʘ. 

  

2.  ʇʨʠ ʫʪʚʨʜʫʚʘˁʝʪʦ ʥʘ ʠʩʧʦʣʥʝʪʦʩʪʘ ʥʘ ʫʩʣʦʚʦʪ ʦʜ ʩʪʘʚʦʪ ʘ. ʦʜ ɿʘʙʝʣʝʰʢʘ 3, 

ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʤʦʞʝ ʜʘ ʟʝʤʘʪ ʧʨʝʜʚʠʜ ʨʝʣʝʚʘʥʪʥʠ ʬʘʢʪʦʨʠ, ʢʘʢʦ ʰʪʦ ʝ 

ʢʦʣʠʯʠʥʘʪʘ, ʮʝʥʘʪʘ, ʧʦʪʨʝʙʥʠʪʝ ʪʝʭʥʠʯʢʠ ʚʝʰʪʠʥʠ, ʧʦʩʪʦʿʥʠʪʝ ʧʨʦʜʘʞʥʠ 

ʢʘʥʘʣʠ, ʚʦʦʙʠʯʘʝʥʠ ʢʫʧʫʚʘʯʠ, ʚʦʦʙʠʯʘʝʥʘ ʧʨʠʤʝʥʘ ʠʣʠ ʢʘʢʚʠ ʙʠʣʦ 

ʜʠʩʢʚʘʣʠʬʠʢʫʚʘʯʢʠ ʧʨʘʢʪʠʢʠ ʥʘ ʜʦʙʘʚʫʚʘʯʦʪ. 

ɿʘʙʝʣʝʰʢʘ 4:  ʂʘʪʝʛʦʨʠʿʘ 5 ð ɼʝʣ 2 ʥʝ ʢʦʥʪʨʦʣʠʨʘ ʩʪʦʢʠ ʢʦʠ ʚʢʣʫʯʫʚʘʘʪ ʠʣʠ 

 ʫʧʦʪʨʝʙʫʚʘʘʪ Ăʢʨʠʧʪʦʛʨʘʬʠʿʘñ ʠ ʢʦʠ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ ʩʠʪʝ ʩʣʝʜʥʠ 

 ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʘ. ʇʨʠʤʘʨʥʘʪʘ ʬʫʥʢʮʠʿʘ ʠʣʠ ʟʙʠʨ ʦʜ ʬʫʥʢʮʠʠ ʥʝ ʦʧʬʘ˃ʘ ʥʠʪʫ ʝʜʥʦ ʦʜ 

ʩʣʝʜʥʦʚʦ: 

1. Ăɹʝʟʙʝʜʥʦʩʪ ʥʘ ʠʥʬʦʨʤʘʮʠʠñ; 

2. ʂʦʤʧʿʫʪʝʨ, ʚʢʣʫʯʠʪʝʣʥʦ ʠ ʦʧʝʨʘʪʠʚʝʥ ʩʠʩʪʝʤ, ʜʝʣʦʚʠ ʠ ʢʦʤʧʦʥʝʥʪʠ 
ʟʘ ʥʝʛʦ; 

3. ʀʩʧʨʘ˃ʘˁʝ, ʧʨʠʤʘˁʝ ʠʣʠ ʯʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠ (ʦʩʚʝʥ ʧʨʠ 

ʦʙʝʟʙʝʜʫʚʘˁʝ ʧʦʜʜʨʰʢʘ ʟʘ ʟʘʙʘʚʘ, ʤʘʩʦʚʥʠ ʢʦʤʝʨʮʠʿʘʣʥʠ ʝʤʠʪʫʚʘˁʘ, 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʜʠʛʠʪʘʣʥʠ ʧʨʘʚʘ ʠʣʠ ʤʝʜʠʮʠʥʩʢʠ ʟʘʧʠʩʠ); ʠʣʠ 




