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ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

31 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

32 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

33 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

34 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

35 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

36 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

37 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

38 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

39 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

40 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

41 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

42 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

43 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

44 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

45 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

46 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

47 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

48 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

49 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

50 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

51 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

52 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

53 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

54 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

55 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

56 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

57 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

58 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

  



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

59 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʇʨʠʣʦʞʝʥʠʝ 

ʆʩʥʦʚʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʇʨʦʢʦʧʴʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

 2022ʛ. 

  

ʏʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʥʘ ʢʦʥʝʮ ʛʦʜʘ), ʯʝʣʦʚʝʢ 43450,1) 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʛʪ. ʂʨʘʩʥʦʙʨʦʜʩʢʠʡ 11257 

ʀʟ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ - ʥʘʩʝʣʝʥʠʝ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ 2) 23535,1) 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʛʪ. ʂʨʘʩʥʦʙʨʦʜʩʢʠʡ 5907 

ʈʦʜʠʣʦʩʴ, ʯʝʣʦʚʝʢ 235 

ʋʤʝʨʣʦ, ʯʝʣʦʚʝʢ 428 

ɽʩʪʝʩʪʚʝʥʥʳʡ ʧʨʠʨʦʩʪ (ʫʙʳʣʴ (-)) ʥʘʩʝʣʝʥʠʷ, ʯʝʣʦʚʝʢ -193 

ʏʠʩʣʦ ʧʨʠʙʳʚʰʠʭ, ʯʝʣʦʚʝʢ 1350 

ʏʠʩʣʦ ʚʳʙʳʚʰʠʭ, ʯʝʣʦʚʝʢ 1303 

ʄʠʛʨʘʮʠʦʥʥʳʡ ʧʨʠʨʦʩʪ (ʫʙʳʣʴ (-)), ʯʝʣʦʚʝʢ 47 

ʏʠʩʣʦ ʙʦʣʴʥʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 3) 1 

ʏʠʩʣʦ ʙʦʣʴʥʠʯʥʳʭ ʢʦʝʢ 69 

ʏʠʩʣʦ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 4) 11 

ʌʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʝ ʧʫʥʢʪʳ ʠ ʬʝʣʴʜʰʝʨʩʢʠʝ ʧʫʥʢʪʳ 35 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʡ (ʙʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ), ʯʝʣʦʚʝʢ 
18923 

ʏʠʩʣʝʥʥʦʩʪʴ ʙʝʟʨʘʙʦʪʥʳʭ, ʩʦʩʪʦʷʱʠʭ ʥʘ ʫʯʸʪʝ ʚ ʦʨʛʘʥʘʭ ʩʣʫʞʙʳ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ  

(ʥʘ ʢʦʥʝʮ ʛʦʜʘ) ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʂʫʟʙʘʩʩʘ, ʯʝʣʦʚʝʢ 
66,1) 

ʋʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ (ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʟʨʘʙʦʪʥʳʭ ʢ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ            

ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ) ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʂʫʟʙʘʩʩʘ, % 

0,3 1) 

ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʥʘʯʠʩʣʝʥʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʙʦʪʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʡ  

(ʙʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ), ʨʫʙʣʝʡ 
78166 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʝʥʩʠʦʥʝʨʦʚ, ʩʦʩʪʦʷʱʠʭ ʥʘ ʫʯʸʪʝ ʚ ʩʠʩʪʝʤʝ ʌʦʥʜʘ ʧʝʥʩʠʦʥʥʦʛʦ 

ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʈʌ (ʥʘ 1 ʷʥʚʘʨʷ ʛʦʜʘ, ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʦʪʯʸʪʥʳʤ), ʯʝʣʦʚʝʢ 
8987 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʥʘʟʥʘʯʝʥʥʳʭ ʧʝʥʩʠʡ, ʨʫʙʣʝʡ 17638 

ʆʙʦʨʦʪ ʦʨʛʘʥʠʟʘʮʠʡ (ʙʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ), ʤʣʥ. ʨʫʙʣʝʡ 301435,3 

ʆʙʲʸʤ ʦʪʛʨʫʞʝʥʥʳʭ ʪʦʚʘʨʦʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʩʠʣʘʤʠ ʨʘʙʦʪ ʠ ʫʩʣʫʛ (ʙʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ), ʤʣʥ. ʨʫʙʣʝʡ:  
 

ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 274518,9 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 7024,4 

ʦʙʝʩʧʝʯʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʛʘʟʦʤ ʠ ʧʘʨʦʤ; ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ 159,4 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ; ʚʦʜʦʦʪʚʝʜʝʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ,  

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʡ 
...5) 

ɺʚʦʜ ʚ ʜʝʡʩʪʚʠʝ ʞʠʣʳʭ ʜʦʤʦʚ 6), ʪʳʩ. ʤ2 ʦʙʱʝʡ ʧʣʦʱʘʜʠ 16,6 

ʆʙʦʨʦʪ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ (ʙʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ), ʤʣʥ. ʨʫʙʣʝʡ 743,7 

ʆʙʦʨʦʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ (ʙʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ), ʤʣʥ. ʨʫʙʣʝʡ 111,1 

ʆʙʲʸʤ ʧʣʘʪʥʳʭ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ (ʙʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ), ʤʣʥ. ʨʫʙʣʝʡ 235,6 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ (ʙʝʟ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ), ʤʣʥ. ʨʫʙʣʝʡ 27766,8 

1) ʉ ʫʯʸʪʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʚʚʝʜʝʥʥʳʭ ʚ ʜʝʡʩʪʚʠʝ ʩ 01.01.2023ʛ. 
2) ʂ ʥʘʩʝʣʝʥʠʶ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪʥʝʩʝʥʳ ʤʫʞʯʠʥʳ 16-61 ʛʦʜʘ ʠ ʞʝʥʱʠʥʳ 16-56 ʣʝʪ. 
3) ʋʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʙʦʣʴʥʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ (ʙʝʟ ʫʯʝʪʘ ʦʙʦʩʦʙʣʝʥʥʳʭ ʦʪʜʝʣʝʥʠʡ). 
4) ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʦʣʠʢʣʠʥʠʢʠ, ʘ ʪʘʢʞʝ ʧʦʣʠʢʣʠʥʠʢʠ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʙʦʣʴʥʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʢʣʶʯʘʷ ʜʝʪʩʢʠʝ ʧʦʣʠʢʣʠʥʠʢʠ 

ʠ ʞʝʥʩʢʠʝ ʢʦʥʩʫʣʴʪʘʮʠʠ. 
5) ɼʘʥʥʳʝ ʥʝ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʝʨʚʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 29.11.2007 ˉ 282-ʌɿ çʆʙ ʦʬʠʮʠʘʣʴʥʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʫʯʸʪʝ ʠ ʩʠʩʪʝʤʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʩʪ.4 ʧ.5; ʩʪ.9 ʧ.1). 
6) ʉ ʫʯʸʪʦʤ ʞʠʣʳʭ ʜʦʤʦʚ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘʩʝʣʝʥʠʝʤ ʥʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʝʜʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ. 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

60 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

61 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

62 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

 

 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

63 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

64 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

65 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

66 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

67 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

68 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

69 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

  



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

70 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

 

ʇʨʠʣʦʞʝʥʠʝ ɹ 

(ʦʙʷʟʘʪʝʣʴʥʦʝ) 

ʈʘʩʯʝʪʳ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

71 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʀʩʪ. 6001 001 ʕʢʩʢʘʚʘʪʦʨ Liebherr 984 (ʢʦʨʝʥʥʳʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʂʦʨʝʥʥʳʝ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 6 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 2,6 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ Liebherr R984 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 6,70 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 5,2 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Vj  ʤ3/ʛ 892000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Vjmax ʤ3/ʯ 330 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 2703 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20-70 

ʧʨʦʮʝʥʪʦʚ 
2908 

ʛ/ʩ 0,14300 

ʪ/ʛʦʜ 0,83491 
        

 

         
ʀʩʪ. 6001 002 ʕʢʩʢʘʚʘʪʦʨ Liebherr 984 (ʫʛʦʣʴ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʋʛʦʣʴ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 1,35 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ Liebherr R984 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 6,70 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

72 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 2,32 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Tj ʪ/ʛ 444000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Tjmax ʪ/ʯ 408 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 1088 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 

ʤʝʥʝʝ 20 ʧʨʦʮʝʥʪʦʚ 
3749 

ʛ/ʩ   

ʪ/ʛʦʜ 0,16481 

ʇʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʥʘ ʧʝʨʝʛʨʫʟʢʝ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠ ʫʛʣʷ 1 

ʝʜ, ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʳʝ ʚʳʙʨʦʩʳ ʫʯʪʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝʛʨʫʟʢʝ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʚ ʩʚʷʟʠ ʩ 

ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʧʳʣʝʚʳʜʝʣʝʥʠʷ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

         
ʀʩʪ. 6001 003 ʕʢʩʢʘʚʘʪʦʨ Liebherr 9200 (ʢʦʨʝʥʥʳʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʂʦʨʝʥʥʳʝ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 6 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 2,6 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ Liebherr R9250 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 15,00 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 7,6 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Vj  ʤ3/ʛ 7100000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Vjmax ʤ3/ʯ 458 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 2 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 7751 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

73 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20-70 

ʧʨʦʮʝʥʪʦʚ 
2908 

ʛ/ʩ 0,58013 

ʪ/ʛʦʜ 9,71280 
        

 
ʀʩʪ. 6001 004 ʕʢʩʢʘʚʘʪʦʨ Hitachi ZX 850 5,5 ʤ3 (ʫʛʦʣʴ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʋʛʦʣʴ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 1,35 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ Hitachi ZX 850 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 5,50 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 1,65 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Tj ʪ/ʛ 592000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Tjmax ʪ/ʯ 383 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 1546 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 

ʤʝʥʝʝ 20 ʧʨʦʮʝʥʪʦʚ 
3749 

ʛ/ʩ 0,04681 

ʪ/ʛʦʜ 0,15629 
        

 
ʀʩʪ. 6001 005 ʕʢʩʢʘʚʘʪʦʨ Hitachi ZX 850 4,6 ʤ3 (ʫʛʦʣʴ) 

         



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

74 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʋʛʦʣʴ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 1,35 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ Hitachi ZX 850 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 4,60 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 1,65 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Tj ʪ/ʛ 444000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Tjmax ʪ/ʯ 341 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 1302 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 

ʤʝʥʝʝ 20 ʧʨʦʮʝʥʪʦʚ 
3749 

ʛ/ʩ 0,04168 

ʪ/ʛʦʜ 0,11722 

 
        

ʀʩʪ. 6001 006 ʕʢʩʢʘʚʘʪʦʨ Hitachi EX 2500 (ʢʦʨʝʥʥʳʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʂʦʨʝʥʥʳʝ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 6 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 2,6 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ Hitachi EX 2500 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 15,00 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 7,6 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Vj  ʤ3/ʛ 4100000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Vjmax ʤ3/ʯ 588 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

75 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 6973 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20-70 

ʧʨʦʮʝʥʪʦʚ 
2908 

ʛ/ʩ 0,37240 

ʪ/ʛʦʜ 5,60880 

         
ʀʩʪ. 6001 007 ʕʢʩʢʘʚʘʪʦʨ Hitachi EX 3600 (ʢʦʨʝʥʥʳʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʂʦʨʝʥʥʳʝ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 6 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 2,6 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ Hitachi EX-3600 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 22,00 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 8,4 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Vj  ʤ3/ʛ 8583000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Vjmax ʤ3/ʯ 780 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 2 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 5502 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

76 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20-70 

ʧʨʦʮʝʥʪʦʚ 
2908 

ʛ/ʩ 1,09200 

ʪ/ʛʦʜ 12,97750 

         
ʀʩʪ. 6001 008 ʕʢʩʢʘʚʘʪʦʨ Hitachi EX 3600 (ʧʨʦʯʠʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʇʨʦʯʝʝ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 6 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 2,6 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ Hitachi EX-3600 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 22,00 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 8,4 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Vj  ʤ3/ʛ 1050000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Vjmax ʤ3/ʯ 1014 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 1036 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20-70 

ʧʨʦʮʝʥʪʦʚ 
2908 

ʛ/ʩ   

ʪ/ʛʦʜ 1,58760 

ʇʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʥʘ ʧʝʨʝʛʨʫʟʢʝ ʤʘʪʝʨʠʘʣʦʚ 2 ʝʜ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʳʝ ʚʳʙʨʦʩʳ ʫʯʪʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝʛʨʫʟʢʝ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʚ ʩʚʷʟʠ ʩ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʙʲʸʤʘʤʠ ʧʦʨʦʜ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʝʭʥʠʢʠ ʧʨʠ 

ʨʘʟʜʝʣʝʥʠʠ ʥʘ ʜʚʘ ʚʠʜʘ ʨʘʙʦʪ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

         
ʀʩʪ. 6001 009 ʕʢʩʢʘʚʘʪʦʨ ʕʐ-13/50 (ʥʘʚʘʣʳ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

77 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʅʘʚʘʣʳ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 1,92 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ ʕʐ-13/50 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 10,00 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 7,9 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Vj  ʤ3/ʛ 1200000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Vjmax ʤ3/ʯ 445 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 2697 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20-70 

ʧʨʦʮʝʥʪʦʚ 
2908 

ʛ/ʩ 0,29296 

ʪ/ʛʦʜ 1,70640 

         
ʀʩʪ. 6001 010 ʕʢʩʢʘʚʘʪʦʨ ʕʐ-13/50 (ʯʝʪʚʝʨʪʠʯʥʳʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʏʝʪʚʝʨʪʠʯʥʳʝ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 1,92 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ ʕʐ-13/50 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 10,00 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 7,9 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Vj  ʤ3/ʛ 1000000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Vjmax ʤ3/ʯ 393 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

78 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 2545 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20-70 

ʧʨʦʮʝʥʪʦʚ 
2908 

ʛ/ʩ   

ʪ/ʛʦʜ 1,42200 

˽ͦͫͦ͟͡Έͯ͟ ͙ͦ͟͡;͔͍ͫͭͦ Ή͍͍ͫ͊͊ͭͦͪͦ͟͟Σ ͔͚͍͍͊͒ͫͭͦ͊ͤͤ͘·ͻ ͤ͊  м ͔͒Σ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͍ͪ͊ͦ͘·͔ ͍·͋ͪͦͫ· 
ͯ;͔ͭͤ· ͭͦ͡Έͦ͟ ͙ͨͪ ͔͔͎͔ͨͪͪͯ͘͟ ͍͍ͤ͊͊ͦ͡ όˮ˭ˢˤ 6001_09) 

         

ʀʩʪ. 6001 009 ʕʢʩʢʘʚʘʪʦʨ ʕʐ-13/50 (ʥʘʚʘʣʳ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʅʘʚʘʣʳ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 1,92 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ ʕʐ-13/50 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 10,00 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 7,9 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Vj  ʤ3/ʛ 1200000 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Vjmax ʤ3/ʯ 445 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 2697 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

79 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20-70 

ʧʨʦʮʝʥʪʦʚ 
2908 

ʛ/ʩ 0,29296 

ʪ/ʛʦʜ 1,70640 

         
ʀʩʪ. 6004 011 ʇʦʛʨʫʟʯʠʢ Doosan Solar 210W-V 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʅʘʚʘʣʳ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 1,92 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ Doosan Solar 210W-V 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 7,90 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 1,3 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Vj  ʤ3/ʛ 21554 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Vjmax ʤ3/ʯ 120 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 180 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20-70 

ʧʨʦʮʝʥʪʦʚ 
2908 

ʛ/ʩ 0,01300 

ʪ/ʛʦʜ 0,00504 

         
ʀʩʪ. 6005 005 ʇʦʛʨʫʟʯʠʢ CAT 966 H 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʋʛʦʣʴ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 1,35 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

80 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ CAT 966 H 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 7,90 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 0,57 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Tj ʪ/ʛ 493666,7 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Tjmax ʪ/ʯ 175 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 2821 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 
Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 

ʤʝʥʝʝ 20 ʧʨʦʮʝʥʪʦʚ 
3749 

ʛ/ʩ 0,00739 

ʪ/ʛʦʜ 0,04502 

         
ʀʩʪ. 6005 006 ʇʦʛʨʫʟʯʠʢ LG 953 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. ʈʘʟʤ-ʪʴ. ɿʥʘʯʝʥʠʝ 

ʊʠʧ ʤʘʪʝʨʠʘʣʘ  -  - ʋʛʦʣʴ 

ʂʨʝʧʦʩʪʴ ʧʦʨʦʜʳ f  - 2 

ʇʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ p ʪ/ʤ3 1,35 

ʄʘʨʢʘ ʕʢʩʢʘʚʘʪʦʨʘ LG 953 

ʆʙʲʝʤ ʢʦʚʰʘ Ek ʤ3 7,90 

ʋʜʝʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʧʳʣʠ ʩ 1 ʤ3 ʤʘʪʝʨʠʘʣʘ qj ʛ/ʤ3 0,57 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʜ Tj ʪ/ʛ 493666,7 

ʆʙʲʝʤ ʧʝʨʝʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʯʘʩ Tjmax ʪ/ʯ 120 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʜʘʥʥʦʡ ʤʘʨʢʠ Nj ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ 
Nmax ʰʪ. 1 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʂ1  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2  - 1,2 

ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʂ2max  - 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ n ʜʦʣ.ʝʜ 0,85 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ ʊ ʯ/ʛʦʜ 4114 

Mmax = qj * Vj * K1 * K2 * (1-n) / 3600 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

81 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʙʨʦʩ ʧʳʣʠ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ, ʛ/ʩ 

ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʨʘʙʦʪʝ 

ʵʢʩʢʘʚʘʪʦʨʦʚ ʟʘ ʛʦʜ, ʪ/ʛʦʜ 
Mʵ = qj * Vj * K1 * K2 * (1-n) / 1000000 

         

ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 

ʤʝʥʝʝ 20 ʧʨʦʮʝʥʪʦʚ 
3749 

ʛ/ʩ 0,00507 

ʪ/ʛʦʜ 0,04502 

 

ʀʩʪ. 6001 001 
ʕʢʩʢʘʚʘʪʦʨ Liebherr 984 (ʢʦʨʝʥʥʳʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ Liebherr R984 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 485 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,14 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,79 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 2703 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 92 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

82 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 0,33842 

ʪ/ʛʦʜ 3,29312 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,05499 

ʪ/ʛʦʜ 0,53513 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,01617 

ʪ/ʛʦʜ 0,15731 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,01789 

ʪ/ʛʦʜ 0,17407 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 0,33950 

ʪ/ʛʦʜ 3,30361 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,10643 

ʪ/ʛʦʜ 1,03565 
        

 

ʀʩʪ. 6001 002 
ʕʢʩʢʘʚʘʪʦʨ Liebherr 984 (ʫʛʦʣʴ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ Liebherr R984 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 485 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,14 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,79 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 1088 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 92 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

83 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ   

ʪ/ʛʦʜ 1,32553 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ   

ʪ/ʛʦʜ 0,21540 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ   

ʪ/ʛʦʜ 0,06332 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ   

ʪ/ʛʦʜ 0,07007 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ   

ʪ/ʛʦʜ 1,32975 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ   

ʪ/ʛʦʜ 0,41687 

ʇʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʥʘ ʧʝʨʝʛʨʫʟʢʝ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠ ʫʛʣʷ 1 

ʝʜ, ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʳʝ ʚʳʙʨʦʩʳ ʫʯʪʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʝʛʨʫʟʢʝ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʚ ʩʚʷʟʠ ʩ 

ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʧʳʣʝʚʳʜʝʣʝʥʠʷ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
        

 

ʀʩʪ. 6001 003 
ʕʢʩʢʘʚʘʪʦʨ Liebherr 9200 (ʢʦʨʝʥʥʳʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ Liebherr R9250 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 960 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,14 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,79 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

84 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 7751 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 126 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 0,66987 

ʪ/ʛʦʜ 18,69169 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,10885 

ʪ/ʛʦʜ 3,03740 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,03200 

ʪ/ʛʦʜ 0,89292 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,02450 

ʪ/ʛʦʜ 0,68364 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 0,67200 

ʪ/ʛʦʜ 18,75122 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,21067 

ʪ/ʛʦʜ 5,87836 
        

 

ʀʩʪ. 6001 004 
ʕʢʩʢʘʚʘʪʦʨ Hitachi ZX 850 5,5 ʤ3 (ʫʛʦʣʴ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ Hitachi ZX 850 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 397 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

85 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,14 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,79 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 1546 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 84 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 0,27702 

ʪ/ʛʦʜ 1,54177 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,04502 

ʪ/ʛʦʜ 0,25054 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,01323 

ʪ/ʛʦʜ 0,07365 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,01633 

ʪ/ʛʦʜ 0,09090 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 0,27790 

ʪ/ʛʦʜ 1,54668 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,08712 

ʪ/ʛʦʜ 0,48487 
        

 

ʀʩʪ. 6001 005 
ʕʢʩʢʘʚʘʪʦʨ Hitachi ZX 850 4,6 ʤ3 (ʫʛʦʣʴ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

86 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ Hitachi ZX 850 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 397 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,14 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,79 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 1302 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 84 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 0,27702 

ʪ/ʛʦʜ 1,29844 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,04502 

ʪ/ʛʦʜ 0,21100 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,01323 

ʪ/ʛʦʜ 0,06203 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,01633 

ʪ/ʛʦʜ 0,07656 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 0,27790 

ʪ/ʛʦʜ 1,30257 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,08712 

ʪ/ʛʦʜ 0,40835 
        

 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

87 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʀʩʪ. 6001 006 
ʕʢʩʢʘʚʘʪʦʨ Hitachi EX 2500 (ʢʦʨʝʥʥʳʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ Liebherr R9250 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 960 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,14 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,79 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 6973 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 84 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 0,66987 

ʪ/ʛʦʜ 16,81553 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,10885 

ʪ/ʛʦʜ 2,73252 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,03200 

ʪ/ʛʦʜ 0,80329 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

88 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,01633 

ʪ/ʛʦʜ 0,41001 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 0,67200 

ʪ/ʛʦʜ 16,86908 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,21067 

ʪ/ʛʦʜ 5,28832 
        

 

ʀʩʪ. 6001 007 
ʕʢʩʢʘʚʘʪʦʨ Hitachi EX 3600 (ʢʦʨʝʥʥʳʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ Hitachi EX-3600 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 1450 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,14 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,79 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 5502 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 224 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

89 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 1,01178 

ʪ/ʛʦʜ 20,04048 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,16441 

ʪ/ʛʦʜ 3,25658 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,04833 

ʪ/ʛʦʜ 0,95735 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,04356 

ʪ/ʛʦʜ 0,86271 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 1,01500 

ʪ/ʛʦʜ 20,10431 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,31819 

ʪ/ʛʦʜ 6,30254 

         

ʀʩʪ. 6001 008 
ʕʢʩʢʘʚʘʪʦʨ Hitachi EX 3600 (ʧʨʦʯʠʝ) 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ Hitachi EX-3600 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 1450 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,14 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,79 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 1036 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 224 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

Mi = qj * Hj * Tj / 1000000 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

90 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ   

ʪ/ʛʦʜ 3,77353 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ   

ʪ/ʛʦʜ 0,61320 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ   

ʪ/ʛʦʜ 0,18026 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ   

ʪ/ʛʦʜ 0,16244 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ   

ʪ/ʛʦʜ 3,78554 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ   

ʪ/ʛʦʜ 1,18674 

˽ͦͫͦ͟͡Έͯ͟ ͙ͦ͟͡;͔͍ͫͭͦ Ή͍͍ͫ͊͊ͭͦͪͦ͟͟Σ ͔͚͍͍͊͒ͫͭͦ͊ͤͤ͘·ͻ ͤ͊ ͔͔͎͔ͨͪͪͯ͘͟ ͔͙͍ͣ͊ͭͪ͊ͦ͡ н ͔͒Σ 
͙ͣ͊ͫͣ͊͟͡Έͤͦ ͍ͪ͊ͦ͘·͔ ͍·͋ͪͦͫ· ͯ;͔ͭͤ· ͭͦ͡Έͦ͟ ͙ͨͪ ͔͔͎͔ͨͪͪͯ͘͟ ͔ͦͪͤͤ͟·ͻ ͨͦͪͦ͒ ͍ ͍ͫΎ͙͘ ͫ 
ͤ͊͘;͙͔ͭ͡Έͤ·͙ͣ ͦ͋Ά͖͙ͣ͊ͣ ͨͦͪͦ͒ ͙ ͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ ͔ͭͻ͙͙ͤ͟ ͙ͨͪ 
͔͔͙͙ͪ͊͒ͤ͘͡ ͤ͊ ͍͒͊ ͍͙͒͊ ͪ͊͋ͦͭ ͍͔͔ͦ͒ͤͦͪͣͤͤͦΦ 

ʀʩʪ. 6004 011 
ʇʦʛʨʫʟʯʠʢ Doosan Solar 210W-V 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ Doosan Solar 210W-V 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 138 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,26 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,78 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

91 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 5502 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 180 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 0,09997 

ʪ/ʛʦʜ 1,98019 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,01625 

ʪ/ʛʦʜ 0,32178 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,00460 

ʪ/ʛʦʜ 0,09111 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,03500 

ʪ/ʛʦʜ 0,69325 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 0,09660 

ʪ/ʛʦʜ 1,91338 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,02990 

ʪ/ʛʦʜ 0,59224 

ʀʩʪ. 6005 004 
ʕʢʩʢʘʚʘʪʦʨ-ʧʦʛʨʫʟʯʠʢ CAT 434 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ CAT 434 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 38 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 3,6 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,49 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

92 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,99 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,23 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 8511 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 12 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 0,02947 

ʪ/ʛʦʜ 0,90298 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,00479 

ʪ/ʛʦʜ 0,14673 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,00243 

ʪ/ʛʦʜ 0,07439 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,00233 

ʪ/ʛʦʜ 0,07149 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 0,03800 

ʪ/ʛʦʜ 1,16430 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,01045 

ʪ/ʛʦʜ 0,32018 

         

ʀʩʪ. 6005 005 
ʕʢʩʢʘʚʘʪʦʨ-ʧʦʛʨʫʟʯʠʢ CAT 966H 

         

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         
ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ ʉɸʊ 966ʅ 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

93 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 200 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,26 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,78 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 2821 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 43 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 0,14489 

ʪ/ʛʦʜ 1,47143 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,02354 

ʪ/ʛʦʜ 0,23911 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,00667 

ʪ/ʛʦʜ 0,06770 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,00836 

ʪ/ʛʦʜ 0,08491 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 0,14000 

ʪ/ʛʦʜ 1,42178 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,04333 

ʪ/ʛʦʜ 0,44008 

         

ʀʩʪ. 6005 006 
ʕʢʩʢʘʚʘʪʦʨ-ʧʦʛʨʫʟʯʠʢ LG 953 

ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʤʴ 2014 ʛ. 

         



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

94 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ 

         

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ʆʙʦʟʥʘʯ. 
ʈʘʟʤ-

ʪʴ. 
ɿʥʘʯʝʥʠʝ 

ʄʘʨʢʘ ʵʢʩʢʘʚʘʪʦʨʘ LG 953 

ɼʚʠʛʘʪʝʣʴ  ʪʝʭʥʠʢʠ  -  - ɿʘʨʫʙʝʞʥʳʡ 

ʄʦʱʥʦʩʪʴ ʜʚʝʛʘʪʝʣʷ ʅ ʢɺʪ 152 

ʊʷʛʦʚʳʡ ʢʣʘʩʩ   ʢʅ 0 

ʉʪʘʥʜʘʨʪ ʜʣʷ ʜʚʠʛʘʪʝʣʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ     - Tier 2 

ʋʜʝʣʴʥʳʡ ʫʩʪʝʨʜʥʝʥʥʳʡ ʚʳʙʨʦʩ ɿɺ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ qʩʨ  - ʛ/(ʢɺʪ*ʯ) 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ CO  - 2,52 

ʆʢʩʠʜʳ ʘʟʦʪʘ NOx  - 3,26 

ʋʛʣʝʚʦʜʦʨʦʜʳ CH  - 0,78 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) C  - 0,12 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ S % 0,035 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ N ʰʪ. 1 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʢʘʚʘʪʦʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ Nmax ʰʪ. 1 

ʏʠʩʪʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʵʢʩʢʘʚʘʪʦʨʦʚ ʚ ʛʦʜ ʊ ʯ/ʛʦʜ 4114 

ʏʘʩʦʚʦʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ 1 ʝʜ.  - ʢʛ/ʯ 34 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Tj / 1000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * 1000 * Nmax / 3600 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʪ/ʛ 
Mi = qj * Hj * Tj / 1000000 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʩʘʞʠ (ʟʘʨʫʙʝʞʥʳʝ ʜʚʠʛʘʪʝʣʠ), ʛ/ʩ 
Mmax = qj * H * Nmax / 3600 

ʈʘʩʯʝʪ ʚʘʣʦʚʳʭ ʚʳʙʨʦʩʦʚ ʜʠʦʢʩʠʜʘ ʩʝʨʳ Mso2 = 0,02 * Sp * Bʛ 

         

ɸʟʦʪʘ ʜʠʦʢʩʠʜ 301 
ʛ/ʩ 0,11012 

ʪ/ʛʦʜ 1,63086 

ɸʟʦʪʘ ʦʢʩʠʜ 304 
ʛ/ʩ 0,01789 

ʪ/ʛʦʜ 0,26501 

ʋʛʣʝʨʦʜ (ʩʘʞʘ) 328 
ʛ/ʩ 0,00507 

ʪ/ʛʦʜ 0,07504 

ʉʝʨʳ ʜʠʦʢʩʠʜ 330 
ʛ/ʩ 0,00661 

ʪ/ʛʦʜ 0,09791 

ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 337 
ʛ/ʩ 0,10640 

ʪ/ʛʦʜ 1,57583 

ʂʝʨʦʩʠʥ 2732 
ʛ/ʩ 0,03293 

ʪ/ʛʦʜ 0,48776 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

95 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

 

  



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

96 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

ʀʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝʥʠʷ: 6001  ʂʘʨʴʝʨʥʘʷ ʚʳʝʤʢʘ 

ʀʩʪʦʯʥʠʢ ʚʳʜʝʣʝʥʠʷ: 011  ɹʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ Atlas Copco DML 1200 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1."ʆʪʨʘʩʣʝʚʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʷʱʠʭ, ʫʣʦʚʣʝʥʥʳʭ ʠ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʩʞʠʛʘʥʠʠ ʫʛʣʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʦʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ." ʇʝʨʤʴ, 2014 ʛ. 

2. ʧ.2.2.4 "ʄʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʧʦ ʨʘʩʯʝʪʫ, ʥʦʨʤʠʨʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ",C-ʇʙ, 2012. 

 

 1. ɺʘʣʦʚʳʝ ʚʳʙʨʦʩʳ ʧʳʣʠ ʦʪ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ   (27) 

 ʄʙʩ  = 
i = 1
ä
 m

   m  Ā  Qi  Ā  qi  Ā  Ti  Ā  K1  Ā  10
-3  =  28.391928 ʪ/ʛʦʜ 

 

2. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʦʚʳʝ ʚʳʙʨʦʩʳ ʧʳʣʠ ʦʪ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ   (30) 

  ʄʙʩmax  = 
j = 1
ä
 m

  maxi Ā  Qi  Ā  qi Ā  K1 /  3.6  =  1.2033333 ʛ/ʩ 

 

                                                             ʊʘʙʣʠʮʘ 1 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʦʚʳʝ ʠ ʚʘʣʦʚʳʝ ʚʳʙʨʦʩʳ ʧʳʣʠ ʦʪ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ 

ʄʘʨʢʘ ɹʉ f q Q T m maxi ʂ1 ʉʇʇ Mʙʩmax Mʙʩ 

Atlas Co 2-4 0.60 3.61 6554 2 2 1.00 ɺɺʇ 1.20333333 28.3919280 

 

f - ʢʨʝʧʦʩʪʴ ʧʦʨʦʜʳ ʩʦʛʣʘʩʥʦ ʰʢʘʣʝ ʄ.ʄ.ʇʨʦʪʦʜʴʷʢʦʥʦʚʘ 

q - ʫʜʝʣʴʥʦʝ ʧʳʣʝʚʳʜʝʣʝʥʠʝ ʙʫʨʦʚʦʛʦ ʩʪʘʥʢʘ ʩ 1ʤ3 ʚʳʙʫʨʝʥʥʦʡ ʧʦʨʦʜʳ, ʢʛ/ʤ3 

Q - cʨʝʜʥʷʷ ʦʙʲʝʤʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʫʨʦʚʦʛʦ ʩʪʘʥʢʘ, ʤ3/ʯ 

T - "ʯʠʩʪʦʝ" ʚʨʝʤʷ ʨʘʙʦʪʳ ʦʜʥʦʛʦ ʙʫʨʦʚʦʛʦ ʩʪʘʥʢʘ ʦʜʥʦʛʦ ʪʠʧʘ, ʯ/ʛʦʜ 

m - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʘʶʱʠʭ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ ʦʜʥʦʛʦ ʪʠʧʘ, ʰʪ. 

maxi - ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ ʦʜʥʦʛʦ ʪʠʧʘ, ʰʪ. 

K1  - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʘʞʥʦʩʪʴ ʚʳʙʫʨʠʚʘʝʤʦʡ ʧʦʨʦʜʳ 

ʉʇʇ - ʩʨʝʜʩʪʚʦ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ 

 

3. ɺʘʣʦʚʳʝ ʚʳʙʨʦʩʳ ʛʘʟʦʦʙʨʘʟʥʳʭ ɿɺ ʦʪ ʨʘʙʦʪʳ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ (51) 

ʄ ʛi   =  
j = 1
ä
 m

 qiʩʨj Ā  Tʛj Ā  10
-3 Ā m, ʪ/ʛʦʜ 

 

4. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʦʚʳʝ ʚʳʙʨʦʩʳ ʛʘʟʦʦʙʨʘʟʥʳʭ ɿɺ ʦʪ ʨʘʙʦʪʳ ʩʪʘʥʢʦʚ (53) 

ʄ
 i max
  ʛ      

   =  
j = 1
ä
 m

 (qiʩʨj Ā  maxi  /  3.6), ʛ/ʩ 

ʊʘʙʣʠʮʘ 2 

ɹʫʨʦʚʳʝ ʩʪʘʥʢʠ: ʚʳʙʨʦʩʳ ʛʘʟʦʦʙʨʘʟʥʳʭ ɿɺ (ʢʨʦʤʝ SO2) 

ʄʘʨʢʘ Hj ʉʪʘʥʜʘʨʪ qiʩʨj ʊʛ m maxi ʄimax ʛ/ʩ ʄi ʪ/ʛʦʜ 

ɺʳʙʨʦʩʳ  CO 

Atlas Copco  

Boomer 282 

58 

 

Stage II 

 

0.209 

 

6554 

 

2 

 

2 

 

0.11611111 

 

2.73957200 

 

ɺʳʙʨʦʩʳ  NO 

Atlas Copco  

Boomer 282 

58 

 

Stage II 

 

0.030 

 

6554 

 

2 

 

2 

 

0.01653889 

 

0.39022516 

 

ɺʳʙʨʦʩʳ  NO2 

Atlas Copco  

Boomer 282 

58 

 

Stage II 

 

0.183 

 

6554 

 

2 

 

2 

 

0.10177778 

 

2.40138560 

 

ɺʳʙʨʦʩʳ  CH 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

97 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

Atlas Copco  

Boomer 282 

58 

 

Stage II 

 

0.057 

 

6554 

 

2 

 

2 

 

0.03166667 

 

0.74715600 

 

ɺʳʙʨʦʩʳ  ʩʘʞʠ 

Atlas Copco  

Boomer 282 

58 

 

Stage II 

 

0.013 

 

6554 

 

2 

 

2 

 

0.00722222 

 

0.17040400 

 

 

ʛʜʝ:qiʩʨj  - ʫʜʝʣʴʥʦʝ ʫʩʨʝʜʥʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ɿɺ ʨʘʙʦʪʘʶʱʠʤ ʩʪʘʥʢʦʤ, ʢʛ/ʯ (ʪʘʙʣ.6.12 ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ) 

ɼʣʷ ʟʘʨʫʙʝʞʥʳʭ ʜʚʠʛʘʪʝʣʝʡ qiʩʨj  =  q
  iʩʨj
  ʟ      

 Ā Hj /1000  - ʛʜʝ q
  iʩʨj
  ʟ      

  - ʫʜʝʣʴʥʦʝ ʫʩʨʝʜʥʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ɿɺ 

ʨʘʙʦʪʘʶʱʠʤ ʩʪʘʥʢʦʤ, ʛ/(ʢɺʪĿ ʯ)(ʪʘʙʣ.6.14-6.22) 

H j  - ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʚ ʢɺʪ 

Tʛ  - ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʨʘʙʦʪʳ ʩʪʘʥʢʦʚ ʦʜʥʦʡ ʤʘʨʢʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʯ 

m - ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ 

maxi - ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʩʪʘʥʢʦʚ 

ʄɿɺ  - ʚʘʣʦʚʳʡ ʚʳʙʨʦʩ ɿɺ ʦʪ ʨʘʙʦʪʳ ʩʪʘʥʢʘ, ʪ/ʛʦʜ 

M
 max
  i  

  - ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʦʚʳʡ ʚʳʙʨʦʩ ɿɺ ʦʪ ʨʘʙʦʪʳ ʩʪʘʥʢʘ, ʛ/ʩ 

 ʉʦʛʣʘʩʥʦ [2] ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʧʨʠʥʷʪʳ  

 ʥʘ ʫʨʦʚʥʝ ʤʘʢʩʠʤʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʪ.ʝ. 0.80 - ʜʣʷ NO2 ʠ 0.13 - ʜʣʷ NO 

 

5. ɺʘʣʦʚʳʝ ʚʳʙʨʦʩʳ SO2 ʦʪ ʨʘʙʦʪʳ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ (54) 

ʄSO2   =  
j = 1
ä
 m

 0.02 Ā  S p Ā  Bʛ  =  0.3962652 ʪ/ʛʦʜ 

 

6. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʦʚʳʝ ʚʳʙʨʦʩʳ SO2 ʦʪ ʨʘʙʦʪʳ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ (55) 

ʄ
 max  
  SO2

   =  
j = 1
ä
 m

 ( 0.02 Ā  S ʨ Ā  Bʯ Ā  maxi  /  3.6)  =  0.0168 ʛ/ʩ 

ʊʘʙʣʠʮʘ 3 

ɺʳʙʨʦʩʳ SO2 ʦʪ ʙʫʨʦʚʳʭ ʩʪʘʥʢʦʚ 

ʄʘʨʢʘ Sp ɺʛ Bʯ maxi ʄSO2max ʛ/ʩ ʄSO2 ʪ/ʛʦʜ 

Atlas Copco Boomer 

282 

0.03 660.4 50.4 2 0.01680000 0.39626520 

 

ʛʜʝ:S p  - ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʠʩʧʦʣʴʟʫʝʤʦʤ ʪʦʧʣʠʚʝ, % 

Bʛ  - ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʚʩʝʤʠ ʩʪʘʥʢʘʤʠ ʦʜʥʦʡ ʤʘʨʢʠ, ʪ 

Bʯ  - ʯʘʩʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʦʜʥʠʤ ʩʪʘʥʢʦʤ ʜʘʥʥʦʡ ʤʘʨʢʠ, ʢʛ/ʯ 

maxi - ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʩʪʘʥʢʦʚ 

ʄSO2  - ʚʘʣʦʚʳʝ ʚʳʙʨʦʩʳ SO2 ʦʪ ʨʘʙʦʪʳ ʩʪʘʥʢʦʚ, ʪ/ʛʦʜ 

M
 max  
  SO2

  - ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʦʚʳʡ ʚʳʙʨʦʩ SO2 ʦʪ ʨʘʙʦʪʳ ʩʪʘʥʢʦʚ, ʛ/ʩ 

 

ʀʪʦʛʦ ʧʦ ʠʩʪʦʯʥʠʢʫ ʚʳʜʝʣʝʥʠʷ:6001 010, ɹʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ Atlas Copco DML 1200 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʠʟ ʨʘʟʦʚʳʭ ʠ ʚʘʣʦʚʳʝ ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʂʦʜ ɿʘʛʨʷʟʥʷʶʱʝʝ ʚʝʱʝʩʪʚʦ Mi, ʛ/c Gi, ʪ/ʛʦʜ 

0301 ɸʟʦʪʘ ʜʠʦʢʩʠʜ 0.1017777800 2.4013856000 

0304 ɸʟʦʪʘ ʦʢʩʠʜ 0.0165388900 0.3902251600 

0328 ʋʛʣʝʨʦʜ 0.0072222200 0.1704040000 

0330 ʉʝʨʳ ʜʠʦʢʩʠʜ 0.0168000000 0.3962652000 

0337 ʋʛʣʝʨʦʜʘ ʦʢʩʠʜ 0.1161111100 2.7395720000 

2732 ʂʝʨʦʩʠʥ 0.0316666700 0.7471560000 

2908 ʇʳʣʴ ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ 20 - 70 

ʧʨʦʮʝʥʪʦʚ 

1.2033333300 28.391928000 

 



1208-ʆɺʆʉ 
 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʚʤʝʩʪʥʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʯʘʩʪʢʦʚ ʇʦʣʝ ʰʘʭʪʳ 

ʊʘʣʜʠʥʩʢʘʷ, ʈʝʯʥʦʡ ʠ ʇʦʣʝ ʰʘʭʪʳ ʊʘʣʜʠʥʩʢʘʷ-3 ʉʝʚʝʨʦ-ʊʘʣʜʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 2 ʵʪʘʧ 

98 

 
 

ʆʆʆ çʉʠʙʠʨʩʢʠʡ ʀʥʩʪʠʪʫʪ  

ɻʦʨʥʦʛʦ ɼʝʣʘè 

 

ʈɸʉʏɽʊ ɺɸʃʆɺʓʍ ɺʓɹʈʆʉʆɺ 

 

ɻʦʨʦʜ: 020, ʇʨʦʢʦʧʴʝʚʩʢʠʡ ʨʘʡʦʥ 

ʆʙʲʝʢʪ: 0005, ɺʘʨʠʘʥʪ 1 ɸʆ "ʉʘʣʝʢ" 2 ʵʪʘʧ 

 

ʇʣʦʱʘʜʢʘ:01, ʎʝʭ:01, ʋʯʘʩʪʦʢ:01 

ʉʪʘʮʠʦʥʘʨʥʳʡ ʠʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝʥʠʷ: 6001, ʨʝʞʠʤ ʀɿɸɺ: 1, ʂʘʨʴʝʨʥʘʷ ʚʳʝʤʢʘ 

ʀʩʪʦʯʥʠʢ ʚʳʜʝʣʝʥʠʷ: 012, ɿʘʧʨʘʚʢʘ ʪʝʭʥʠʢʠ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ 

 

ɺʳʙʨʦʩʳ ʧʘʨʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʦʪ ʘʚʪʦʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ 

 

    ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʠʟ ʨʝʟʝʨʚʫʘʨʦʚ", 

ʂʘʟʘʥʴ, ʅʦʚʦʧʦʣʦʮʢ. 1997,1999ʛ. 

2. ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʦ ʨʘʩʯʝʪʫ, ʥʦʨʤʠʨʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ (ɼʦʧʦʣʥʝʥʥʦʝ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ). Cʇʙ, ʅʀʀ ɸʪʤʦʩʬʝʨʘ, 2012 

3. ɹʶʣʣʝʪʝʥʴ ʅʀʀ ɸʪʤʦʩʬʝʨʘ ˉ16 ʟʘ 2 ʢʚʘʨʪʘʣ 2011 (ʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʇʨʠʣʦʞʝʥʠʷ 14 ʠʟ [1]). 

 

ʅʝʬʪʝʧʨʦʜʫʢʪ:ɼʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ 

2-ʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘ 

 

ʈʘʩʯʝʪ ʚʳʙʨʦʩʦʚ ʦʪ ʪʦʧʣʠʚʦʨʘʟʜʘʪʦʯʥʳʭ ʢʦʣʦʥʦʢ (ʊʈʂ) 

____________________________________________________________ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʘʨʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ 

ʙʘʢʦʚ ʘʚʪʦʤʘʰʠʥ, ʛ/ʤ3 (ʇʨʠʣ. 12), CMAX = 3.14 

ʂʦʣʠʯʝʩʪʚʦ ʦʪʧʫʩʢʘʝʤʦʛʦ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʤ3, QOZ = 48817.33411 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʘʨʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ 

ʙʘʢʦʚ ʘʚʪʦʤʘʰʠʥ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʛ/ʤ3(ʇʨʠʣ. 15), CAMOZ = 1.6 

ʂʦʣʠʯʝʩʪʚʦ ʦʪʧʫʩʢʘʝʤʦʛʦ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʤ3, QVL = 37842.89442 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʘʨʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ 

ʙʘʢʦʚ ʘʚʪʦʤʘʰʠʥ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʛ/ʤ3(ʇʨʠʣ. 15), CAMVL = 2.2 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʨʫʢʘʚʘ ʊʈʂ, ʣ/ʤʠʥ, V = 82 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʨʫʢʘʚʘ ʊʈʂ, ʤ3/ʯʘʩ, VTRK = V Ā 60 / 1000 = 82 Ŀ 60 / 1000 = 4.92 

ʂʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʨʫʢʘʚʦʚ ʊʈʂ, ʦʪʧʫʩʢʘʶʱʠʭ 

ʚʳʙʨʘʥʥʳʡ ʚʠʜ ʥʝʬʪʝʧʨʦʜʫʢʪʘ, NN = 3 

 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʠʟ ʨʘʟʦʚʳʭ ʚʳʙʨʦʩ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʙʘʢʦʚ, ʛ/ʩ, GB = NN Ā CMAX Ā VTRK / 3600 = 3 Ŀ 3.14 Ŀ 4.92 

/ 3600 = 0.01287 

ɺʳʙʨʦʩʳ ʧʨʠ ʟʘʢʘʯʢʝ ʚ ʙʘʢʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʪ/ʛʦʜ, MBA = (CAMOZ Ā QOZ + CAMVL Ā QVL) Ā 10-6 = (1.6 Ŀ 

48817.33411 + 2.2 Ŀ 37842.89442) Ŀ 10-6 = 0.1614 

ʋʜʝʣʴʥʳʡ ʚʳʙʨʦʩ ʧʨʠ ʧʨʦʣʠʚʘʭ, ʛ/ʤ3, J = 50 

ɺʳʙʨʦʩʳ ʧʘʨʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʧʨʠ ʧʨʦʣʠʚʘʭ ʥʘ ʊʈʂ, ʪ/ʛʦʜ, MPRA = 0.5 Ā J Ā (QOZ + QVL) Ā 10-6 = 0.5 Ŀ 50 Ŀ 

(48817.33411 + 37842.89442) Ŀ 10-6 = 2.167 

ɺʘʣʦʚʳʡ ʚʳʙʨʦʩ, ʪ/ʛʦʜ, MTRK = MBA + MPRA = 0.1614 + 2.167 = 2.33 

ʇʦʣʘʛʘʝʤ, G = 0.01287 

ʇʦʣʘʛʘʝʤ, M = 2.33 

 

ʇʨʠʤʝʩʴ: 2754 ʋʛʣʝʚʦʜʦʨʦʜʳ ʧʨʝʜʝʣʴʥʳʝ C12-C-19 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ɿɺ ʚ ʧʘʨʘʭ, % ʤʘʩʩ(ʇʨʠʣ.14), CI = 99.72 

ɺʘʣʦʚʳʡ ʚʳʙʨʦʩ, ʪ/ʛʦʜ (5.2.5), _M_ = CI Ā M / 100 = 99.72 Ŀ 2.33 / 100 = 2.323 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʠʟ ʨʘʟʦʚʳʭ ʚʳʙʨʦʩ, ʛ/ʩ (5.2.4), _G_ = CI Ā G / 100 = 99.72 Ŀ 0.01287 / 100 = 0.01283 

 

ʇʨʠʤʝʩʴ: 0333 ʉʝʨʦʚʦʜʦʨʦʜ 

 






































































































































































































































































































































































