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ɺɺɽɼɽʅʀɽ 

ȳɆɗɘɔɥɟɋɋ ɖəɐɔɈɔɊɗɘɈɔ ɕɔ ɣɐɗɕɑəɆɘɆɜɎɎ ɕɖɋɊɓɆɍɓɆɝɋɓɔ Ɋɑɥ 
ɔɍɓɆɐɔɒɑɋɓɎɥ ɗ ɕɖɎɓɜɎɕɔɒ ɖɆɇɔɘɡ, əɗɘɖɔɏɗɘɈɔɒ, ɐɔɓɗɘɖəɐɜɎɋɏ Ɏ 
ɕɖɆɈɎɑɆɒɎ ɣɐɗɕɑəɆɘɆɜɎɎ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ȸɃȲ-10 4 (ɊɆɑɋɋ ï 
ɘɋɕɑɔɗɝɋɘɝɎɐ ɎɑɎ ɕɖɎɇɔɖ).  
ȸɋɕɑɔɗɝɋɘɝɎɐ ȸɃȲ-104 Ɉɓɋɗɋɓ Ɉ ȩɔɗəɊɆɖɗɘɈɋɓɓɡɏ ɖɋɋɗɘɖ ɗɖɋɊɗɘɈ 

ɎɍɒɋɖɋɓɎɏ ȶɔɗɗɎɏɗɐɔɏ ȺɋɊɋɖɆɜɎɎ ɕɔɊ ɷ48753-11 Ɏ ɗɔɔɘɈɋɘɗɘɈəɋɘ 

ɘɖɋɇɔɈɆɓɎɥɒ ȩȴȷȸ ȶ 51649 -2000, ȲȮ 2412 -97. ȷɋɖɘɎɚɎɐɆɘ ɘɎɕɆ 
ɗɖɋɊɗɘɈɆ ɎɍɒɋɖɋɓɎɥ RU.C.32.032. A ɷ45013. 

ȪɋɐɑɆɖɆɜɎɥ ɗɔɔɘɈɋɘɗɘɈɎɥ ɘɖɋɇɔɈɆɓɎɥɒ ɣɑɋɐɘɖɔɒɆɉɓɎɘɓɔɏ 
ɗɔɈɒɋɗɘɎɒɔɗɘɎ Ɏ ɣɑɋɐɘɖɔɇɋɍɔɕɆɗɓɔɗɘɎ ɷ ȶȴȷȷ RU.ȦE68.Ȫ01233 . 

Ƀɐɗɕɋɖɘɓɔɋ ɍɆɐɑɤɝɋɓɎɋ ȩɔɗɣɓɋɖɉɔɓɆɊɍɔɖɆ ȲɎɓɣɓɋɖɉɔ ȶɔɗɗɎɎ 
ɷ 412 -ȸȷ. 

ȵɋɖɋɊ ɓɆɝɆɑɔɒ ɣɐɗɕɑəɆɘɆɜɎɎ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɓɋɔɇɛɔɊɎɒɔ 
ɈɓɎɒɆɘɋɑɢɓɔ ɔɍɓɆɐɔɒɎɘɢɗɥ ɗ ɕɆɗɕɔɖɘɔɒ Ɏ ɖəɐɔɈɔɊɗɘɈɔɒ ɕɔ 
ɣɐɗɕɑəɆɘɆɜɎɎ. 
Ȩ ɖəɐɔɈɔɊɗɘɈɋ ɕɔ ɣɐɗɕɑəɆɘɆɜɎɎ ɕɖɎɈɋɊɋɓɔ ɔɕɎɗɆɓɎɋ Ɉɗɋɛ 

ɚəɓɐɜɎɔɓɆɑɢɓɡɛ ɈɔɍɒɔɌɓɔɗɘɋɏ ɘɋɕɑɔɗɝɋɘɝɎɐɆ. ȺəɓɐɜɎɔɓɆɑɢɓɡɋ 
ɈɔɍɒɔɌɓɔɗɘɎ ɐɔɓɐɖɋɘɓɔɉɔ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɔɕɖɋɊɋɑɥɤɘɗɥ ɐɆɖɘɔɏ 
ɍɆɐɆɍɆ, ɍɆɕɔɑɓɥɋɒɔɏ ɍɆɐɆɍɝɎɐɔɒ ɕɖɎ ɕɔɐəɕɐɋ (ɗɒ. ȵȶȮȱȴȬȫȳȮȫ Ȧ). 

ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɓɋɐɔɘɔɖɡɋ ɚəɓɐɜɎɔɓɆɑɢɓɡɋ ɈɔɍɒɔɌɓɔɗɘɎ, ɔɕɎɗɆɓɓɡɋ 
Ɉ ɊɆɓɓɔɒ ɖəɐɔɈɔɊɗɘɈɋ, Ɉ ȨɆɞɋɒ ɘɋɕɑɔɗɝɋɘɝɎɐɋ ɒɔɉəɘ ɔɘɗəɘɗɘɈɔɈɆɘɢ. 

Ȩ ɖəɐɔɈɔɊɗɘɈɋ ɕɖɎɓɥɘɡ ɗɑɋɊəɤɟɎɋ ɘɋɖɒɎɓɡ, ɗɔɐɖɆɟɋɓɎɥ Ɏ 
əɗɑɔɈɓɡɋ ɔɇɔɍɓɆɝɋɓɎɥ: 

ʀɺɹ ï ʠʟʤʝʨʠʪʝʣʴʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʙʣʦʢ; 

ʇʇʈ ï ʧʝʨʚʠʯʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʨʘʩʭʦʜʘ; 

ʀʇ ï ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʨʘʩʭʦʜʘ ʩ ʥʦʨʤʠʨʦʚʘʥʥʳʤ 
ʯʘʩʪʦʪʥʳʤ ʠʣʠ ʠʤʧʫʣʴʩʥʳʤ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʦʤ; 

ɼʫ ï ʜʠʘʤʝʪʨ ʫʩʣʦʚʥʦʛʦ ʧʨʦʭʦʜʘ ʇʇʈ ʠʣʠ ʀʇ; 

ʊʉ ï ʪʝʨʤʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʩʦʧʨʦʪʠʚʣʝʥʠʡ; 

ɼʀɼ ï ʜʘʪʯʠʢ ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ; 

Gʚ ï ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʇʇʈ ʠʣʠ ʀʇ; 

Gʥ ï ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʇʇʈ ʠʣʠ ʀʇ; 

Dtʥ ï ʤʠʥʠʤʘʣʴʥʦʝ ʠʟʤʝʨʷʝʤʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ 

ʧʦʜʘʶʱʠʤ ʠ ʦʙʨʘʪʥʳʤ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ; 

ʅʉ ï ʥʝʰʪʘʪʥʘʷ ʩʠʪʫʘʮʠʷ (ʩʠʪʫʘʮʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʳʭʦʜʦʤ ʟʘ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʝʜʝʣʳ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʨʘʩʭʦʜʘ ʚ ʦʜʥʦʤ ʠʟ 
ʢʘʥʘʣʦʚ ʠʣʠ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʧʦʜʘʶʱʠʤ ʠ ʦʙʨʘʪʥʳʤ 
ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ); 

ʊʅ ï ʪʝʭʥʠʯʝʩʢʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ (ʦʪʢʣʦʥʝʥʠʝ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʦʪ 

ʟʘʜʘʥʥʦʛʦ, ʚʳʟʚʘʥʥʦʝ ʝʛʦ ʥʝʠʩʧʨʘʚʥʦʩʪʴʶ, ʦʙʨʳʚʦʤ ʠʣʠ ʢʦʨʦʪʢʠʤ 
ʟʘʤʳʢʘʥʠʝʤ ʣʠʥʠʡ ʩʚʷʟʠ ʩ ʊʉ); 
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ʇʂ ï IBM ʩʦʚʤʝʩʪʠʤʳʡ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ; 

ʉʠʩʪʝʤʘ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ (ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ) ï ʢʦʤʧʣʝʢʩ 

ʪʝʧʣʦʧʦʪʨʝʙʣʷʶʱʠʭ (ʪʝʧʣʦʩʥʘʙʞʘʶʱʠʭ) ʫʩʪʘʥʦʚʦʢ ʩ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ 
ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʠʣʠ ʪʝʧʣʦʚʳʤʠ ʩʝʪʷʤʠ; 

ʉʭʝʤʘ ʫʯʝʪʘ ï ʩʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʪʝʧʣʦʩʯʝʪʯʠʢʘ. 

ȮɍɉɔɘɔɈɎɘɋɑɢ ɔɗɘɆɈɑɥɋɘ ɍɆ ɗɔɇɔɏ ɕɖɆɈɔ ɈɓɔɗɎɘɢ Ɉ ɐɔɓɗɘɖəɐɜɎɤ Ɏ 
ɗɛɋɒə ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɎɍɒɋɓɋɓɎɥ ɓɋɕɖɎɓɜɎɕɎɆɑɢɓɔɉɔ ɛɆɖɆɐɘɋɖɆ ɇɋɍ 
ɔɘɖɆɌɋɓɎɥ Ɏɛ Ɉ ɖəɐɔɈɔɊɗɘɈɋ. 

1 ʅɸɿʅɸʏɽʅʀɽ ʀ ʆɹʃɸʉʊʔ ʇʈʀʄɽʅɽʅʀʗ 

ȸɋɕɑɔɗɝɋɘɝɎɐ  ȸɃȲ-104  ɕɖɋɊɓɆɍɓɆɝɋɓ Ɋɑɥ ɎɍɒɋɖɋɓɎɥ Ɏ 

ɖɋɉɎɗɘɖɆɜɎɎ ɗ ɜɋɑɢɤ ɐɔɒɒɋɖɝɋɗɐɔɉɔ Ɏ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ əɝɋɘɆ 

ɍɓɆɝɋɓɎɏ ɕɔɘɖɋɇɑɋɓɓɔɉɔ (ɔɘɕəɟɋɓɓɔɉɔ) ɐɔɑɎɝɋɗɘɈɆ ɘɋɕɑɔɘɡ 
(ɘɋɕɑɔɈɔɏ ɣɓɋɖɉɎɎ), ɘɋɕɑɔɓɔɗɎɘɋɑɥ Ɏ ɊɖəɉɎɛ ɕɆɖɆɒɋɘɖɔɈ ɗɎɗɘɋɒ 
ɘɋɕɑɔɗɓɆɇɌɋɓɎɥ Ɏ ɉɔɖɥɝɋɉɔ ɈɔɊɔɗɓɆɇɌɋɓɎɥ, Ɇ ɘɆɐɌɋ Ɋɑɥ ɔɖɉɆɓɎɍɆɜɎɎ 
ɎɓɚɔɖɒɆɜɎɔɓɓɡɛ ɗɋɘɋɏ ɗɇɔɖɆ ɊɆɓɓɡɛ. 

ȴɇɑɆɗɘɎ ɕɖɎɒɋɓɋɓɎɥ: ɕɖɋɊɕɖɎɥɘɎɥ ɘɋɕɑɔɈɡɛ ɗɋɘɋɏ, ɘɋɕɑɔɈɡɋ 
ɕəɓɐɘɡ ɌɎɑɡɛ, ɔɇɟɋɗɘɈɋɓɓɡɛ Ɏ ɕɖɔɎɍɈɔɊɗɘɈɋɓɓɡɛ ɍɊɆɓɎɏ, 
ɜɋɓɘɖɆɑɢɓɡɋ ɘɋɕɑɔɈɡɋ ɕəɓɐɘɡ, ɘɋɕɑɔɈɡɋ ɗɋɘɎ ɔɇɠɋɐɘɔɈ ɇɡɘɔɈɔɉɔ 

ɓɆɍɓɆɝɋɓɎɥ, ɎɗɘɔɝɓɎɐɎ ɘɋɕɑɔɘɡ. 

2 ʆʇʀʉɸʅʀɽ 

ȸɋɕɑɔɗɝɋɘɝɎɐ ȸɃȲ-10 4 ɥɈɑɥɋɘɗɥ ɒəɑɢɘɎɗɎɗɘɋɒɓɡɒ, 
ɒɓɔɉɔɐɆɓɆɑɢɓɡɒ, ɗɔɗɘɆɈɓɡɒ, ɒɓɔɉɔɚəɓɐɜɎɔɓɆɑɢɓɡɒ 
ɒɎɐɖɔɕɖɔɜɋɗɗɔɖɓɡɒ əɗɘɖɔɏɗɘɈɔɒ ɗɔ Ɉɗɘɖɔɋɓɓɡɒ ɜɎɚɖɔɇəɐɈɋɓɓɡɒ 
ɎɓɊɎɐɆɘɔɖɔɒ. 

ȸɋɕɑɔɗɝɋɘɝɎɐ ɕɔɍɈɔɑɥɋɘ ɔɖɉɆɓɎɍɔɈɡɈɆɘɢ əɝɋɘ ɐɆɐ Ɉ ɔɊɓɔɏ, ɘɆɐ Ɏ Ɉ 
ɓɋɗɐɔɑɢɐɎɛ (Ɋɔ ɝɋɘɡɖɋɛ) ɗɎɗɘɋɒɆɛ ɘɋɕɑɔɕɔɘɖɋɇɑɋɓɎɥ 
(ɘɋɕɑɔɗɓɆɇɌɋɓɎɥ). 

ȲɆɐɗɎɒɆɑɢɓɔɋ ɝɎɗɑɔ ɗɎɗɘɋɒ ɔɉɖɆɓɎɝɋɓɔ ɝɎɗɑɔɒ ɎɍɒɋɖɎɘɋɑɢɓɡɛ 
ɐɆɓɆɑɔɈ ɖɆɗɛɔɊɆ (Ɋɔ ɝɋɘɡɖɋɛ) Ɏ ɘɋɒɕɋɖɆɘəɖɡ (Ɋɔ ɞɋɗɘɎ). 

Ȫɑɥ ɐɆɌɊɔɏ ɗɎɗɘɋɒɡ ɘɋɕɑɔɕɔɘɖɋɇɑɋɓɎɥ (ɘɋɕɑɔɗɓɆɇɌɋɓɎɥ) Ɉ 
ɖɋɌɎɒɋ ɐɔɓɚɎɉəɖɎɖɔɈɆɓɎɥ ɈɡɇɎɖɆɋɘɗɥ ɗɛɋɒɆ əɝɋɘɆ (ɗɒ. ɘɆɇɑɎɜə 2.4). 

ȰɔɓɚɎɉəɖɎɖɔɈɆɓɎɋ ɕɖɔɈɔɊɎɘɗɥ ɕɖɎ ɕəɗɐɔ-ɓɆɑɆɊɔɝɓɡɛ ɖɆɇɔɘɆɛ Ɋɔ 
ɕɔɗɘɆɓɔɈɐɎ ɕɖɎɇɔɖɆ ɓɆ ɐɔɒɒɋɖɝɋɗɐɎɏ əɝɋɘ. 

ȮȨȧ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɈɡɕəɗɐɆɋɘɗɥ Ɉ ɝɋɘɡɖɋɛ ɘɎɕɔɈɡɛ ɎɗɕɔɑɓɋɓɎɥɛ, 

ɔɘɑɎɝɆɤɟɎɛɗɥ ɐɔɑɎɝɋɗɘɈɔɒ ɎɍɒɋɖɎɘɋɑɢɓɡɛ ɐɆɓɆɑɔɈ (ɗɒ. ɘɆɇɑɎɜə 
2.1). ȮɗɕɔɑɓɋɓɎɋ ɘɋɕɑɔɗɝɋɘɝɎɐɆ əɐɆɍɡɈɆɋɘɗɥ Ɉ ɐɆɖɘɋ ɍɆɐɆɍɆ 
(ɗɒ. ȵȶȮȱȴȬȫȳȮȫ Ȧ).  
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ȸɆɇɑɎɜɆ 2.1 

ȮɗɕɔɑɓɋɓɎɋ 
GɎɓɊ 

(ɐɆɓɆɑ1, ɐɆɓɆɑ2)  
GɝɆɗɘ 

(ɐɆɓɆɑ3, ɐɆɓɆɑ4)  
ȸ ȶ 

ȸɃȲ-104 -4 2 2 6 4 

ȸɃȲ-104 -3 1 2 6 4 

ȸɃȲ-104 -2 2 0 4 4 

ȸɃȲ-104 -1 1 0 2 2 
ȵɖɎɒɋɝɆɓɎɋ: GɎɓɊ ï ɎɓɊəɐɜɎɔɓɓɡɋ ɐɆɓɆɑɡ ɎɍɒɋɖɋɓɎɥ ɖɆɗɛɔɊɆ; 
GɝɆɗɘ ï ɝɆɗɘɔɘɓɔ-Ɏɒɕəɑɢɗɓɡɋ ɐɆɓɆɑɡ ɎɍɒɋɖɋɓɎɥ ɖɆɗɛɔɊɆ; ȸ ï ɐɆɓɆɑɡ 
ɎɍɒɋɖɋɓɎɥ ɘɋɒɕɋɖɆɘəɖɡ; ȶ ï ɐɆɓɆɑɡ ɎɍɒɋɖɋɓɎɥ ɊɆɈɑɋɓɎɥ. 

Ȩ ɎɓɊəɐɜɎɔɓɓɡɛ ɐɆɓɆɑɆɛ ɎɍɒɋɖɋɓɎɥ ɖɆɗɛɔɊɆ GɎɓɊ (ɐɆɓɆɑ1, 
ɐɆɓɆɑ2) Ɏɗɕɔɑɢɍəɤɘɗɥ ɕɋɖɈɎɝɓɡɋ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɎ ɖɆɗɛɔɊɆ 

ɣɑɋɐɘɖɔɒɆɉɓɎɘɓɔɉɔ ɘɎɕɆ ɚɑɆɓɜɋɈɔɉɔ Ɏ ɇɋɍɚɑɆɓɜɋɈɔɉɔ ɎɗɕɔɑɓɋɓɎɥ ɗ 
ɊɎɆɒɋɘɖɔɒ əɗɑɔɈɓɔɉɔ ɕɖɔɛɔɊɆ ɔɘ 15 Ɋɔ 150 ɒɒ. 

Ȩ ɝɆɗɘɔɘɓɔ-Ɏɒɕəɑɢɗɓɡɛ  ɐɆɓɆɑɆɛ ɎɍɒɋɖɋɓɎɥ ɖɆɗɛɔɊɆ 
GɝɆɗɘ (ɐɆɓɆɑ3, ɐɆɓɆɑ4)  Ɏɗɕɔɑɢɍəɤɘɗɥ ɖɆɗɛɔɊɔɒɋɖɡ ȶȷȲ-05.05,  Ɇ 
ɘɆɐɌɋ   ɖɆɗɛɔɊɔɒɋɖɡ, ɕɋɖɋɝɎɗɑɋɓɓɡɋ Ɉ ɘɆɇɑɎɜɋ 2.6. 

ȭɓɆɝɋɓɎɥ Ɏɍɒɋɖɥɋɒɡɛ, ɈɡɝɎɗɑɥɋɒɡɛ Ɏ əɗɘɆɓɔɈɔɝɓɡɛ ɕɆɖɆɒɋɘɖɔɈ 
ɎɓɊɎɜɎɖəɤɘɗɥ ɓɆ ɊɈəɛɗɘɖɔɝɓɔɒ ɜɎɚɖɔɇəɐɈɋɓɓɔɒ 
ɌɎɊɐɔɐɖɎɗɘɆɑɑɎɝɋɗɐɔɒ ɎɓɊɎɐɆɘɔɖɋ, əɗɘɆɓɔɈɑɋɓɓɔɒ ɓɆ ɕɋɖɋɊɓɋɏ 
ɕɆɓɋɑɎ ȮȨȧ. Ȩɡɇɔɖ ɎɓɊɎɜɎɖəɋɒɡɛ ɕɆɖɆɒɋɘɖɔɈ ɕɖɔɎɍɈɔɊɎɘɗɥ 
ɓɆɌɆɘɎɋɒ ɐɓɔɕɔɐ, ɓɆɛɔɊɥɟɎɛɗɥ ɓɆ ɕɋɖɋɊɓɋɏ ɕɆɓɋɑɎ. ȳɆ ɕɋɖɋɊɓɋɏ 
ɕɆɓɋɑɎ ɘɆɐ Ɍɋ ɖɆɍɒɋɟɋɓɡ ɘɖɎ ɗɈɋɘɔɊɎɔɊɓɡɛ ɎɓɊɎɐɆɘɔɖɆ ɖɆɇɔɘɡ 

ɘɋɕɑɔɗɝɦɘɝɎɐɆ. 

ȴɇɒɋɓ ɊɆɓɓɡɒɎ ɗ ɘɋɕɑɔɗɝɋɘɝɎɐɔɒ ɕɖɔɎɍɈɔɊɎɘɗɥ ɝɋɖɋɍ 
ɗɘɆɓɊɆɖɘɓɡɋ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɡɋ Ɏɓɘɋɖɚɋɏɗɡ RS-232ȷ Ɏ 
ɉɆɑɢɈɆɓɔɖɆɍɈɥɍɆɓɓɡɏ RS-485.  

ȸɋɕɑɔɗɝɋɘɝɎɐ ɔɇɋɗɕɋɝɎɈɆɋɘ ɈɡɈɔɊ ɆɖɛɎɈɓɔɏ Ɏ ɘɋɐəɟɋɏ 
ɎɓɚɔɖɒɆɜɎɎ ɓɆ ɕɖɎɓɘɋɖ ɕəɘɋɒ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ ɕɔɊɐɑɤɝɋɓɎɥ 
ɕɖɎɓɘɋɖɆ ɕɔ ɕɆɖɆɑɑɋɑɢɓɔɒə Ɏɓɘɋɖɚɋɏɗə (LPT-ɕɔɖɘ) (ɗɒ. ɕ. 7.6.7 ) .  
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2.1 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

2.1.1  ȸɋɕɑɔɗɝɋɘɝɎɐ ɔɇɋɗɕɋɝɎɈɆɋɘ:  

ɎɍɒɋɖɋɓɎɋ Ɏ ɎɓɊɎɐɆɜɎɤ: 

- ɘɋɐəɟɎɛ ɍɓɆɝɋɓɎɏ ɔɇɠɋɒɓɔɉɔ GV [ɒ3/ɝ]  Ɏ ɒɆɗɗɔɈɔɉɔ GM [ɘ/ɝ]  
ɖɆɗɛɔɊɔɈ ɘɋɕɑɔɓɔɗɎɘɋɑɥ Ɉ ɘɖəɇɔɕɖɔɈɔɊɆɛ, ɓɆ ɐɔɘɔɖɡɛ 
əɗɘɆɓɔɈɑɋɓɡ Ȯȵ ɎɑɎ ȵȵȶ; 

- ɘɋɐəɟɎɛ ɘɋɒɕɋɖɆɘəɖ t  [ ȷ̄]  ɘɋɕɑɔɓɔɗɎɘɋɑɥ Ɉ ɘɖəɇɔɕɖɔɈɔɊɆɛ, 

ɓɆ ɐɔɘɔɖɡɛ əɗɘɆɓɔɈɑɋɓɡ ȸȷ; 

- ɘɋɐəɟɋɉɔ ɊɆɈɑɋɓɎɥ Ɉ ɘɖəɇɔɕɖɔɈɔɊɆɛ P  [ȲȵɆ], ɓɆ ɐɔɘɔɖɡɛ 
əɗɘɆɓɔɈɑɋɓɡ ȪȮȪ. 

ɈɡɝɎɗɑɋɓɎɋ Ɏ ɎɓɊɎɐɆɜɎɤ: 

- ɘɋɐəɟɋɏ ɖɆɍɓɔɗɘɎ ɘɋɒɕɋɖɆɘəɖ ǧt  [ ȷ̄]  ɒɋɌɊə ɕɔɊɆɤɟɎɒ Ɏ 

ɔɇɖɆɘɓɡɒ ɘɖəɇɔɕɖɔɈɔɊɆɒɎ; 

- ɒɉɓɔɈɋɓɓɔɏ ɒɔɟɓɔɗɘɎ P [ȩɐɆɑ/ɝ]. 

ɈɡɝɎɗɑɋɓɎɋ, ɎɓɊɎɐɆɜɎɤ Ɏ ɓɆɐɔɕɑɋɓɎɋ ɗ ɓɆɖɆɗɘɆɤɟɎɒ Ɏɘɔɉɔɒ: 

- ɕɔɘɖɋɇɑɋɓɓɔɉɔ (ɔɘɕəɟɋɓɓɔɉɔ) ɐɔɑɎɝɋɗɘɈɆ ɘɋɕɑɔɘɡ (ɘɋɕɑɔɈɔɏ 
ɣɓɋɖɉɎɎ) Q [ȩɐɆɑ], [ȲȨɘÖɝ], [ȩȪɌ] ;  

- ɒɆɗɗɡ Ȳ [ɘ] Ɏ ɔɇɠɋɒɆ V  [ɒ3] ɘɋɕɑɔɓɔɗɎɘɋɑɥ, ɕɖɔɘɋɐɞɋɉɔ ɕɔ 
ɘɖəɇɔɕɖɔɈɔɊɆɒ, ɓɆ ɐɔɘɔɖɡɛ əɗɘɆɓɔɈɑɋɓɡ ȵȵȶ ɎɑɎ Ȯȵ; 

- ȸɖ ï ɈɖɋɒɋɓɎ ɖɆɇɔɘɡ ɕɖɎɇɔɖɆ ɕɖɎ ɕɔɊɆɓɓɔɒ ɕɎɘɆɓɎɎ [ɝ:ɒɎɓ]; 

- TɓɆɖɆɇ ï ɈɖɋɒɋɓɎ ɖɆɇɔɘɡ ɕɖɎɇɔɖɆ ɇɋɍ ɔɗɘɆɓɔɈɐɎ ɗɝɋɘɆ ɗ 
ɓɆɖɆɗɘɆɤɟɎɒ Ɏɘɔɉɔɒ [ɝ:ɒɎɓ]; 

- ȸɔɞ ï ɈɖɋɒɋɓɎ ɖɆɇɔɘɡ ɕɖɎɇɔɖɆ ɕɖɎ ɓɆɑɎɝɎɎ ȸȳ [ɝ:ɒɎɓ]; 

- ȸ:dt ®, ȸ:G¬, ȸ:G® ï ɈɖɋɒɋɓɎ ɖɆɇɔɘɡ ɔɘɊɋɑɢɓɔ ɕɔ ɐɆɌɊɔɏ ȳȷ 

[ɝ:ɒɎɓ]; 

- ɆɖɛɎɈɆ ɊɆɓɓɡɛ.  

ɖɋɉɎɗɘɖɆɜɎɤ:  

- ɕɔɘɖɋɇɑɋɓɓɔɉɔ (ɔɘɕəɟɋɓɓɔɉɔ) ɐɔɑɎɝɋɗɘɈɆ ɘɋɕɑɔɘɡ (ɘɋɕɑɔɈɔɏ 
ɣɓɋɖɉɎɎ) ɍɆ ɐɆɌɊɡɏ ɝɆɗ (ɗəɘɐɎ) Q  [ȩɐɆɑ], [ȲȨɘÖɝ], [ȩȪɌ] ;  

- ɒɆɗɗɡ Ȳ [ɘ] Ɏ V  ɔɇɠɋɒɆ [ɒ3] ɘɋɕɑɔɓɔɗɎɘɋɑɥ, ɕɖɔɘɋɐɞɋɉɔ ɍɆ 
ɐɆɌɊɡɏ ɝɆɗ ɕɔ ɘɖəɇɔɕɖɔɈɔɊɆɒ, ɓɆ ɐɔɘɔɖɡɛ əɗɘɆɓɔɈɑɋɓɡ ȵȵȶ 

ɎɑɎ Ȯȵ; 

- ɗɖɋɊɓɋɝɆɗɔɈɡɛ Ɏ ɗɖɋɊɓɋɗəɘɔɝɓɡɛ ɍɓɆɝɋɓɎɏ ɘɋɒɕɋɖɆɘəɖ t  [ ȷ̄]  

ɘɋɕɑɔɓɔɗɎɘɋɑɥ Ɉ ɘɖəɇɔɕɖɔɈɔɊɆɛ;  

- ɗɖɋɊɓɋɝɆɗɔɈɔɏ Ɏ ɗɖɋɊɓɋɗəɘɔɝɓɔɏ ɖɆɍɓɔɗɘɎ ɘɋɒɕɋɖɆɘəɖ ǧt [ ȷ̄]  

ɒɋɌɊə ɕɔɊɆɤɟɎɒ Ɏ ɔɇɖɆɘɓɡɒ ɘɖəɇɔɕɖɔɈɔɊɆɒɎ; 
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- ɝɆɗɔɈɡɛ Ɏ ɗəɘɔɝɓɡɛ Ɏɍɒɋɖɥɋɒɡɛ (ɎɑɎ ɕɖɔɉɖɆɒɒɎɖəɋɒɡɛ) 

ɗɖɋɊɓɋɆɖɎɚɒɋɘɎɝɋɗɐɎɛ ɍɓɆɝɋɓɎɏ ɊɆɈɑɋɓɎɥ  Ɉ ɘɖəɇɔɕɖɔɈɔɊɆɛ 
P  [ȲȵɆ]; 

- ɈɖɋɒɋɓɎ ɖɆɇɔɘɡ ɕɖɎ ɕɔɊɆɓɓɔɒ ɓɆɕɖɥɌɋɓɎɎ ɕɎɘɆɓɎɥ 

T [ɝ:ɒɎɓ]; 

- ɈɖɋɒɋɓɎ ɖɆɇɔɘɡ Ɉ ɞɘɆɘɓɔɒ ɖɋɌɎɒɋ TɓɆɖɆɇ [ɝ:ɒɎɓ] (Ɉɖɋɒɥ 
ɓɆɖɆɇɔɘɐɎ); 

- ɈɖɋɒɋɓɎ ɖɆɇɔɘɡ ȸɔɞ ɕɖɎɇɔɖɆ ɕɖɎ ɓɆɑɎɝɎɎ ȸȳ [ɝ:ɒɎɓ]; 

- ɐɔɊɔɈ ɈɔɍɓɎɐɆɤɟɎɛ ȳȷ Ɏ (ɎɑɎ) ȸȳ;  

- ɈɖɋɒɋɓɎ ɖɆɇɔɘɡ (ȸ:dt ®, ȸ:G¬, ȸ:G®) ɕɔ ɐɆɌɊɔɏ ȳȷ [ɝ:ɒɎɓ].  

 

ȩɑəɇɎɓɆ ɆɖɛɎɈɆ ɖɋɉɎɗɘɖɎɖəɋɒɡɛ ɕɆɖɆɒɋɘɖɔɈ: 

-  ɝɆɗɔɈɡɛ ɊɆɓɓɡɛ ï 1536 (64 ɗəɘɔɐ); 

-  ɗəɘɔɝɓɡɛ ɊɆɓɓɡɛ ï 384 (12 ɒɋɗɥɜɋɈ); 

-  ɒɋɗɥɝɓɡɛ ɍɆɕɎɗɋɏ ï 120 (10 ɑɋɘ). 

ȸɋɕɑɔɗɝɋɘɝɎɐ ɈɡɊɆɋɘ ɎɓɚɔɖɒɆɜɎɤ Ɏɍ ɆɖɛɎɈɆ ɊɆɓɓɡɛ ɕɔ ɍɆɕɖɔɗɆɒ 
ɔɘ ɈɓɋɞɓɎɛ əɗɘɖɔɏɗɘɈ (ɐɔɒɕɢɤɘɋɖ, ɐɔɓɘɖɔɑɑɋɖ Ȧȷȹ Ɏ ɘ.Ɋ.) ȨɔɍɒɔɌɋɓ 
ɕɖɔɗɒɔɘɖ ɆɖɛɎɈɆ ɊɆɓɓɡɛ ɓɆ ȬȰȮ ɘɋɕɑɔɗɝɋɘɝɎɐɆ Ɏ ɈɡɈɔɊ ɋɉɔ ɓɆ 
ɕɋɝɆɘɢ. 

2.1.2  ȵɖɎ ɈɐɑɤɝɋɓɎɎ Ɏ Ɉɔ Ɉɖɋɒɥ ɖɆɇɔɘɡ ɘɋɕɑɔɗɝɋɘɝɎɐ 

ɔɗəɟɋɗɘɈɑɥɋɘ ɗɆɒɔɊɎɆɉɓɔɗɘɎɐə ɗ ɈɡɈɔɊɔɒ ɓɆ ɎɓɊɎɐɆɘɔɖ ɈɡɝɎɗɑɎɘɋɑɥ 
ɗɎɒɈɔɑɆ ȳȷ Ɏ (ɎɑɎ) ȸȳ.  

2.1.3  ȶɋɉɎɗɘɖɎɖəɋɒɡɋ ȳȷ Ɏ Ɏɛ ɗɎɒɈɔɑɡ: 

¶  çG¬è ï ɕɖɔɉɖɆɒɒɓɔ əɗɘɆɓɆɈɑɎɈɆɋɒɡɏ ɕɔɖɔɉ, Ɉɡɞɋ ɐɔɘɔɖɔɉɔ 

ɇəɊɋɘ ɖɋɉɎɗɘɖɎɖɔɈɆɘɢɗɥ ȳȷ Ɉ ɖɆɇɔɘɋ ɘɋɕɑɔɗɝɋɘɝɎɐɆ (G> G¬ ï 

ɖɆɗɛɔɊ ɇɔɑɢɞɋ ɕɔɖɔɉɆ); 

¶ çG®è ï ɕɖɔɉɖɆɒɒɓɔ əɗɘɆɓɆɈɑɎɈɆɋɒɡɏ ɕɔɖɔɉ, ɓɎɌɋ ɐɔɘɔɖɔɉɔ 

ɇəɊɋɘ ɖɋɉɎɗɘɖɎɖɔɈɆɘɢɗɥ ȳȷ Ɉ ɖɆɇɔɘɋ ɘɋɕɑɔɗɝɋɘɝɎɐɆ (G< G® ï 

ɖɆɗɛɔɊ ɒɋɓɢɞɋ ɕɔɖɔɉɆ); 

¶ çDt®è ï ɕɖɔɉɖɆɒɒɓɔ əɗɘɆɓɆɈɑɎɈɆɋɒɡɏ ɕɔɖɔɉ, ɓɎɌɋ ɐɔɘɔɖɔɉɔ 

ɇəɊɋɘ ɖɋɉɎɗɘɖɎɖɔɈɆɘɢɗɥ ȳȷ Ɉ ɖɆɇɔɘɋ ɘɋɕɑɔɗɝɋɘɝɎɐɆ (Dt<Dt® ï 

ɖɆɍɓɔɗɘɢ ɘɋɒɕɋɖɆɘəɖ ɓɎɌɋ ɕɔɖɔɉɆ). 

ʇʨʠʤʝʯʘʥʠʝ: ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦʨʦʛʦʚ ʜʣʷ  ʅʉ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʨʝʞʠʤʝ  çʅʘʩʪʨʦʡʢʠè ʜʦ ʧʦʩʪʘʥʦʚʢʠ ʥʘ 

ʢʦʤʤʝʨʯʝʩʢʠʡ ʫʯʝʪ. 

2.1.4  ȶɋɉɎɗɘɖɎɖəɋɒɡɋ ȸȳ Ɏ Ɏɛ ɗɎɒɈɔɑɡ: 

¶  çʊ.ʅ. ʊʉnè ï ɔɇɖɡɈ ɎɑɎ ɐɔɖɔɘɐɔɋ ɍɆɒɡɐɆɓɎɋ Ɉ ɜɋɕɥɛ ɊɆɘɝɎɐɔɈ 

ɘɋɒɕɋɖɆɘəɖɡ. 

ʇʨʠʤʝʯʘʥʠʝ: n ï ʥʦʤʝʨ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ. 
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2.1.5  Ȩ ɗɑəɝɆɋ ɈɔɍɓɎɐɓɔɈɋɓɎɥ ȸȳ ɗɝɋɘ ɗ ɓɆɐɔɕɑɋɓɎɋɒ 

ɔɗɘɆɓɆɈɑɎɈɆɋɘɗɥ. ȴɗɘɆɓɔɈ ɗɝɋɘɆ ɕɖɎ ɈɔɍɓɎɐɓɔɈɋɓɎɎ ȳȷ 
ɐɔɓɚɎɉəɖɎɖəɋɘɗɥ Ɉ ɖɋɌɎɒɋ çȳɆɗɘɖɔɏɐɎè Ɋɔ ɕɔɗɘɆɓɔɈɐɎ ɕɖɎɇɔɖɆ ɓɆ 
ɐɔɒɒɋɖɝɋɗɐɎɏ əɝɋɘ.  

2.1.6  ȵɖɎ ɈɔɍɓɎɐɓɔɈɋɓɎɎ ɊɈəɛ Ɏ ɇɔɑɋɋ ȳȷ Ɏ ȸȳ ɔɊɓɔɈɖɋɒɋɓɓɔ, 
ɖɋɉɎɗɘɖɎɖəɋɘɗɥ Ɉ ɆɖɛɎɈɋ ɊɆɓɓɡɛ ɐɆɌɊɆɥ Ɏɍ ɓɎɛ. ȵɖɎ ɣɘɔɒ ɗɝɋɘ 
ɈɖɋɒɋɓɎ ɖɆɇɔɘɡ Ɉ ȳȷ (ȸȳ) ɈɋɊɋɘɗɥ ɘɔɑɢɐɔ Ɉ ɔɊɓɔɒ (ɕɖɎɔɖɎɘɋɘɓɔɒ) 
ɎɓɘɋɉɖɆɘɔɖɋ. ȵɔɖɥɊɔɐ ɖɆɇɔɘɡ ɎɓɘɋɉɖɆɘɔɖɔɈ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɕɖɎ 
ɖɆɍɑɎɝɓɡɛ ɐɔɒɇɎɓɆɜɎɥɛ ȳȷ Ɏ ȸȳ ɕɖɎɈɋɊɋɓ Ɉ ɘɆɇɑɎɜɋ 
ȫ.1 (ȵȶȮȱȴȬȫȳȮȫ ȫ). Ȩ ɘɆɇɑɎɜɋ 2.2 ɕɋɖɋɝɎɗɑɋɓɡ ȳȷ Ɏ ȸȳ Ɉ ɕɔɖɥɊɐɋ 
əɇɡɈɆɓɎɥ Ɏɛ ɕɖɎɔɖɎɘɋɘɆ (ʊ.ʅ. ï ɓɆɎɇɔɑɢɞɎɏ ɕɖɎɔɖɎɘɋɘ, Dt® ï 

ɓɆɎɒɋɓɢɞɎɏ ɕɖɎɔɖɎɘɋɘ).  

ȸɆɇɑɎɜɆ 2.2 

ȳȷ Ɏ ȸȳ ȰɔɊ ȳȷ (ȸȳ), ɖɋɉɎɗɘɖɎɖəɋɒɡɏ Ɉ ɆɖɛɎɈɋ 

ʊ.ʅ. 4 

G® 1 

G¬ 2 

Dt® 3 

2.1.7  ȶɆɗɗɘɆɓɔɈɐɆ ɍɆɕɥɘɡɛ Ɏ ɝɎɗɑɔ ɖɆɍɖɥɊɔɈ, ɎɓɊɎɜɎɖəɋɒɡɛ ɓɆ 
ȬȰȮ ɕɖɎ ɎɍɒɋɖɋɓɎɎ ɐɔɑɎɝɋɗɘɈɆ ɘɋɕɑɔɘɡ, ɔɇɠɋɒɆ Ɏ ɒɆɗɗɡ 
ɘɋɕɑɔɓɔɗɎɘɋɑɥ  ɕɖɎɈɋɊɋɓɡ Ɉ ɘɆɇɑɎɜɋ 2. 3. ȪɆɈɑɋɓɎɋ ɘɋɕɑɔɓɔɗɎɘɋɑɥ 
Ɏɍɒɋɖɥɋɘɗɥ ɗ ɖɆɍɖɥɊɓɔɗɘɢɤ x.xx , ɘɋɒɕɋɖɆɘəɖɆ ï xxx .xx , ɒɉɓɔɈɋɓɓɆɥ 

ɒɔɟɓɔɗɘɢ ï ɛɛ.ɛɛɛɛ 

ȸɆɇɑɎɜɆ 2.3 

GɈ, [ɒ3/ɝ] Q [ȩɐɆɑ], [ȲȨɘÖɝ], [ȩȪɌ] V [ɒ3 ] ;  Ȳ [ɘ]  

.00000 -  .99999  xxxxxx .xxxxx  xxxxxxxxx .xxxx  

1.0000 -  9.9999  xxxxxx .xxxx  xxxxxxxxx .xxx  

10.000 -  99.999  xx xxxx .xxx  xxxxxxxxx .xx  

100.00 -  999.99  
xxxxxx .xx  xxxxxxxxx.x  

1000.0 -  2000.0  

2.1.8  Ȩ ɘɋɕɑɔɗɝɋɘɝɎɐɋ ɖɋɆɑɎɍɔɈɆɓɆ ɈɔɍɒɔɌɓɔɗɘɢ əɝɋɘɆ ɘɋɕɑɔɈɔɏ 
ɣɓɋɖɉɎɎ Ɏ ɕɆɖɆɒɋɘɖɔɈ ɘɋɕɑɔɓɔɗɎɘɋɑɥ ɕɔ ɗɛɋɒɆɒ əɝɋɘɆ, ɕɖɎɈɋɊɋɓɓɡɒ 

Ɉ ɘɆɇɑɎɜɋ 2.4. Ȩ ɔɊɓɔɒ ȮȨȧ ɈɔɍɒɔɌɓɆ əɗɘɆɓɔɈɐɆ ɔɘ ɔɊɓɔɏ Ɋɔ ɝɋɘɡɖɋɛ 
ɗɛɋɒ əɝɋɘɆ. ȸɆɐɎɒ ɔɇɖɆɍɔɒ, ɘɋɕɑɔɗɝɋɘɝɎɐ ɕɔɍɈɔɑɥɋɘ ɔɊɓɔɈɖɋɒɋɓɓɔ 

ɈɋɗɘɎ əɝɋɘ Ɉ ɓɋɗɐɔɑɢɐɎɛ (Ɋɔ ɝɋɘɡɖɋɛ) ɓɋɍɆɈɎɗɎɒɡɛ ɗɎɗɘɋɒɆɛ. 
ȰɔɓɚɎɉəɖɆɜɎɥ ɗɛɋɒ əɝɋɘɆ əɗɘɆɓɆɈɑɎɈɆɋɘɗɥ ɕɔɑɢɍɔɈɆɘɋɑɋɒ Ɉ ɖɋɌɎɒɋ 
çȰɔɓɚɎɉəɖɆɜɎɥè (ɗɒ. ɕ.7.2) ɎɑɎ əɐɆɍɡɈɆɋɘɗɥ Ɉ ɐɆɖɘɋ ɍɆɐɆɍɆ.  
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ȸɆɇɑɎɜɆ 2.4 

ȷɛɋɒɆ 
ȹɗɑɔɈɓɔɋ ɓɆɎɒɋɓɔɈɆɓɎɋ ɗɛɋɒɡ Ɏ 
ɚɔɖɒəɑɆ ɖɆɗɝɋɘɆ ɣɓɋɖɉɎɎ 

 

çʇʆɼɸʏɸè 
 
ȭɆɐɖɡɘɆɥ ɗɎɗɘɋɒɆ ɘɋɕɑɔɕɔɘɖɋɇɑɋɓɎɥ ɗ 
ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɒ ɖɆɗɛɔɊɆ ɓɆ ɕɔɊɆɤɟɋɒ 
ɘɖəɇɔɕɖɔɈɔɊɋ 
 

Q = ʄ(hʧ - hʦ) 

 

çʆɹʈɸʊʂɸè 
 
ȭɆɐɖɡɘɆɥ ɗɎɗɘɋɒɆ ɘɋɕɑɔɕɔɘɖɋɇɑɋɓɎɥ ɗ 
ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɒ ɖɆɗɛɔɊɆ ɓɆ ɔɇɖɆɘɓɔɒ 
ɘɖəɇɔɕɖɔɈɔɊɋ 
 

Q = ʄ(hʧ - hʦ) 

 

çʊʋʇʀʂʆɺɸʗ ɻɺʉè 
 
ȩȨȷ ɇɋɍ ɜɎɖɐəɑɥɜɎɎ 

 

Q = ʄ(hʛ - hʭ) 

 

 

çʇʆɼʇʀʊʂɸ ʅʉʆè 
 
ȵɔɊɕɎɘɐɆ ɓɋɍɆɈɎɗɎɒɔɏ ɗɎɗɘɋɒɡ 
ɘɋɕɑɔɕɔɘɖɋɇɑɋɓɎɥ  
 

Q = ʄ(hʦ - hʭ) 
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ȷɛɋɒɆ 
ȹɗɑɔɈɓɔɋ ɓɆɎɒɋɓɔɈɆɓɎɋ ɗɛɋɒɡ Ɏ 
ɚɔɖɒəɑɆ ɖɆɗɝɋɘɆ ɣɓɋɖɉɎɎ 

 

çʇʆɼʇʀʊʂɸ ʀʉʊʆʏʅʀʂɸè 
 
ȵɔɊɕɎɘɐɆ ɎɗɘɔɝɓɎɐɆ ɘɋɕɑɆ  
 

Q = ʄ(hʦ - hʭ) 

 

çʇʆɼɸʏɸ+ʈè 
 
ȭɆɐɖɡɘɆɥ ɗɎɗɘɋɒɆ ɘɋɕɑɔɕɔɘɖɋɇɑɋɓɎɥ ɗ 
ɐɔɓɘɖɔɑɢɓɡɒ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɒ ɖɆɗɛɔɊɆ 
ɓɆ ɔɇɖɆɘɓɔɒ ɘɖəɇɔɕɖɔɈɔɊɋ 
 
Q = ʄ1(hʧ - hʦ) 

 
 

çʆʊʂʈʓʊɸʗè  

ȵɖɎɒɋɓɥɋɘɗɥ Ɉ əɍɑɆɛ əɝɋɘɆ, ɐɔɘɔɖɡɋ 
ɊɔɑɌɓɡ ɇɡɘɢ ɔɗɓɆɟɋɓɡ ɊɆɘɝɎɐɆɒɎ 
ɖɆɗɛɔɊɆ ɓɆ ɕɔɊɆɤɟɋɒ Ɏ ɔɇɖɆɘɓɔɒ 
ɘɖəɇɔɕɖɔɈɔɊɆɛ (ɔɘɐɖɡɘɡɋ ɗɎɗɘɋɒɡ Ɏ 
ɕɖɎɖɆɈɓɋɓɓɡɋ ɐ ɓɎɒ: ɕɖɔɒɡɞɑɋɓɓɡɋ 
ɕɔɘɖɋɇɎɘɋɑɎ, ȼȸȵ, ɕɔɘɖɋɇɎɘɋɑɎ ɗ 
ɘɋɕɑɔɈɔɏ ɓɆɉɖəɍɐɔɏ ɇɔɑɋɋ 2 ȩɐɆɑ/ɝ). 

Q = ʄʧ(hʧ - hʦ) + (ʄʧ - ʄʦ)(hʦ - hx) 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʭʝʤʳ 
çʆʊʂʈʓʊɸʗè ʩʤ. ʚ ʇʈʀʃʆɾɽʅʀʀ ʂ. 
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ȷɛɋɒɆ 
ȹɗɑɔɈɓɔɋ ɓɆɎɒɋɓɔɈɆɓɎɋ ɗɛɋɒɡ Ɏ 
ɚɔɖɒəɑɆ ɖɆɗɝɋɘɆ ɣɓɋɖɉɎɎ 

 

çɻɺʉ ʮʠʨʢʫʣʷʮʠʷè 
 
ȼɎɖɐəɑɥɜɎɔɓɓɆɥ ɗɎɗɘɋɒɆ ȩȨȷ 
 
 
Q = ʄ1(hʧ - hx) - ʄ2(hʦ - hx) 

 
 
 
 

 
 

 

 

çʀʉʊʆʏʅʀʂè 

 
ȶɋɌɎɒ ɖɆɇɔɘɡ ɗɎɗɘɋɒɡ: çȮȷȸȴȽȳȮȰè*  
ȮɗɘɔɝɓɎɐ ɘɋɕɑɆ (ɐɔɘɋɑɢɓɆɥ) 

Q = ʄʇ(hʇ - hʆ) + ʄʧ(hʆ - hʧ) 

 

 

 
 

çʈ-ʇʆɼɸʏɸ+ʇʆɼʇ.è 
 
ȶɋɌɎɒ ɖɆɇɔɘɡ ɗɎɗɘɋɒɡ: çȶ-ȵɔɊɆɝɆ + 
ȵɔɊɕ.è*  
ȭɆɐɖɡɘɆɥ ɗɎɗɘɋɒɆ ɘɋɕɑɔɕɔɘɖɋɇɑɋɓɎɥ ɗ 
ɐɔɓɘɖɔɑɢɓɡɒ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɒ ɖɆɗɛɔɊɆ 
ɓɆ ɔɇɖɆɘɓɔɒ ɘɖəɇɔɕɖɔɈɔɊɋ Ɏ 
ɖɆɗɛɔɊɔɒɋɖɔɒ ɓɆ ɘɖəɇɔɕɖɔɈɔɊɋ ɕɔɊɕɎɘɐɎ. 

Q = ʄ1(hʇ - hʆ) 

ʄʘʩʩʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʪʨʫʙʦʧʨʦʚʦʜʘ 
ʧʦʜʧʠʪʢʠ ʄʧ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 
ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ Gʧ ʠ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ 
ʠ ʜʘʚʣʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ (tʆ, pʆ) 

 

*ʆʧʠʩʘʥʠʝ ʚʳʙʦʨʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩʤ. 
ʥʘ ʩ. 40, 82  
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ȷɛɋɒɆ 
ȹɗɑɔɈɓɔɋ ɓɆɎɒɋɓɔɈɆɓɎɋ ɗɛɋɒɡ Ɏ 
ɚɔɖɒəɑɆ ɖɆɗɝɋɘɆ ɣɓɋɖɉɎɎ 

 

çʈɸʉʍʆɼʆʄɽʈ Vè  
 
ȶɆɗɛɔɊɔɒɋɖ-ɗɝɋɘɝɎɐ 

 

çʈɸʉʍʆɼʆʄɽʈ Mè  
 
ȲɆɗɗɔɈɡɏ ɖɆɗɛɔɊɔɒɋɖ-ɗɝɋɘɝɎɐ 

 

çʄɸɻʀʉʊʈɸʃʔè  
 
ȸɖəɇɔɕɖɔɈɔɊ ɗɎɗɘɋɒɡ ɘɋɕɑɔɗɓɆɇɌɋɓɎɥ 

 

Q=Mh 

ȵɖɎɒɋɝɆɓɎɥ Ɏ əɗɑɔɈɓɡɋ ɔɇɔɍɓɆɝɋɓɎɥ:  

 

ȵȵȶ (ɋɗɑɎ Ɏɗɕɔɑɢɍəɤɘɗɥ ɎɓɊəɐɜɎɔɓɓɡɋ ɐɆɓɆɑɡ 1 Ɏ 2); 

ɎɑɎ Ȯȵ (ɋɗɑɎ Ɏɗɕɔɑɢɍəɤɘɗɥ ɝɆɗɘɔɘɓɔ-Ɏɒɕəɑɢɗɓɡɋ ɐɆɓɆɑɡ 3 Ɏ 4); 

 
ȸȷ (ȪɔɕəɗɐɆɋɘɗɥ ɕɖɔɉɖɆɒɒɓɆɥ əɗɘɆɓɔɈɐɆ ɍɓɆɝɋɓɎɏ tɛ, ɗɒ. ɕ. 7.4.2 ; Ɉ 
ɣɘɔɒ ɗɑəɝɆɋ ȸȷ ɓɆ ɘɖəɇɔɕɖɔɈɔɊɋ ȻȨ (t x) ɓɋ əɗɘɆɓɆɈɑɎɈɆɋɘɗɥ.);  

 

ȪȮȪ (ȭɓɆɝɋɓɎɥ ɊɆɈɑɋɓɎɏ ɓɋɔɇɛɔɊɎɒɔ əɗɘɆɓɆɈɑɎɈɆɘɢ 
ɕɖɔɉɖɆɒɒɓɔ, ɗɒ. ɕ. 7.4.2 . Ȫɑɥ ɎɍɒɋɖɋɓɎɥ ɊɆɈɑɋɓɎɥ ɓɋɔɇɛɔɊɎɒɔ 
əɗɘɆɓɆɈɑɎɈɆɘɢ ɊɆɘɝɎɐɎ, ɐɔɘɔɖɡɋ ɕɔɗɘɆɈɑɥɤɘɗɥ ɘɔɑɢɐɔ ɕɔ 
ɊɔɕɔɑɓɎɘɋɑɢɓɔɒə ɍɆɐɆɍə); 

t (tʇ, tʆ, tʧ, tʦ, 
tʭʚ) 

ɘɋɒɕɋɖɆɘəɖɆ ɘɋɕɑɔɓɔɗɎɘɋɑɥ Ɉ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɒ ɘɖəɇɔɕɖɔɈɔɊɋ 
(ɈɔɍɒɔɌɓɆ ɕɖɔɉɖɆɒɒɓɆɥ əɗɘɆɓɔɈɐɆ tʭʚ);  

h (hʇ, hʆ, hʧ, 
hʦ, hʭʚ) 

ɣɓɘɆɑɢɕɎɥ ɘɋɕɑɔɓɔɗɎɘɋɑɥ. 

2.1.9  ȵɔɑɓɡɏ ɗɕɎɗɔɐ ɕɆɖɆɒɋɘɖɔɈ Ɏ ȳȷ, ɖɋɉɎɗɘɖɎɖəɋɒɡɛ 
ɘɋɕɑɔɗɝɋɘɝɎɐɔɒ Ɋɑɥ ɐɆɌɊɔɏ ɗɛɋɒɡ əɝɋɘɆ,  ɕɖɎɈɋɊɋɓ Ɉ ɘɆɇɑɎɜɋ 2.4Ɇ. 
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ȸɆɇɑɎɜɆ 2.4Ɇ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʩʠʩʪʝʤʳ 

ʈʝʛʠʩʪʨʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 
ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ʈʝʛʠʩʪʨʠʨʫʝʤʳʝ 
ʅʉ 

çʇʆɼɸʏɸè 
Q, P, M, G, V G¬ 

G®  Dt® tʧ, tʦ, æt(tʧ-tʦ), pʧ, pʦ 

çʆɹʈɸʊʂɸè 
Q, P, M, G, V  G¬ 

G®  Dt® tʧ, tʦ, æt(tʧ-tʦ), pʧ, pʦ 

çʊʋʇʀʂʆɺɸʗ 
ɻɺʉè 

Q, P, M, G, V 
G¬  Dt® 

tʛ, tʭ, æt(tʛ-tʭ), pʛ, pʭ 

çʇʆɼʇʀʊʂɸ ʅʉʆè 
Q, P, M, G, V  

G¬  Dt® 
tʦ, tʭ, æt(tʦ-tʭ), pʦ, pʭ 

çʇʆɼʇʀʊʂɸ 
ʀʉʊʆʏʅʀʂɸè 

Q, P, M, G, V 
G¬  Dt® 

tʦ, tʭ, æt(tʦ-tʭ), pʦ, pʭ 

çʇʆɼɸʏɸ+ʈè 
Q, P, M1, ʄ2, G1, G2, V1, V2 G1¬  G2¬ 

G1®  G2®  Dt® tʧ, tʦ, æt(tʧ-tʦ), pʧ, pʦ 

çɻɺʉ ʮʠʨʢʫʣʷʮʠʷè 
Q, P, M1, ʄ2, G1, G2, V1, V2 

G1¬ G2¬ 
tʧ, tʦ, tʭ, tʧ-tʭ, tʦ-tʭ, pʧ, pʦ, pʭ 

çʆʊʂʈʓʊɸʗè 
Q, P, M1, ʄ2, G1, G2, V1, V2 G1¬  G2¬ 

G1®  G2®  Dt® tʧ, tʦ, tʭ, æt(tʧ-tʦ), pʧ, pʦ, pʭ 

çʀʉʊʆʏʅʀʂè 
Q, P, Mʇ, ʄʆ, ʄʦ, Gʇ, Gʆ, Gʧ, Vʇ, Vʆ, 
Vʧ 

Gʇ¬  Gʆ¬  Gʧ¬ 

Gʇ®  Gʆ®  Gʧ®  

Dt® tʇ, tʆ, tʍ, æt(tʇ-tʆ), pʇ, pʆ, pʭ 

çʈ-ʇʆɼɸʏɸ+ʇʆɼʇ.è 
Q, P, Mʇ, ʄʆ, ʄʦ, Gʇ, Gʆ, Gʧ, Vʇ, Vʆ, 
Vʧ 

Gʇ¬  Gʆ¬  Gʧ¬ 

Gʇ®  Gʆ®  Gʧ®  

Dt® tʇ, tʆ, æt(tʇ-tʆ), pʇ, pʆ 

çʈɸʉʍʆɼʆʄɽʈ Vè G, V 
G¬  

G® 

çʈɸʉʍʆɼʆʄɽʈ 
Mè 

M, G, V G¬ 

G® t, p  

çʄɸɻʀʉʊʈɸʃʔè 
Q, P, M, G, V G¬ 

G® t, p 
ȭɓɆɝɋɓɎɥ ɕɔɖɔɉɔɈ Ɋɑɥ ȳȷ, əɗɘɆɓɆɈɑɎɈɆɋɒɡɋ ɓɆ ɕɖɋɊɕɖɎɥɘɎɎ-ɎɍɉɔɘɔɈɎɘɋɑɋ ɕɔ 
əɒɔɑɝɆɓɎɤ: 
G¬, G1¬, G2¬, G3¬  = GɈ 
G®, G1®, G2®, G3® = Gɓ 

Dt® = Dtɓ (2 ȷ̄) 

 

2.1.10  Ȩ ɘɋɕɑɔɗɝɋɘɝɎɐɋ Ɏɒɋɋɘɗɥ ɈɔɍɒɔɌɓɔɗɘɢ ɔɘɐɑɤɝɋɓɎɥ ɗɝɋɘɆ Ɉ 
ɑɤɇɔɏ Ɏɍ ɗɎɗɘɋɒ. ȵɖɎ ɣɘɔɒ Ɉɗɋ ɎɓɘɋɉɖɆɘɔɖɡ ɗɎɗɘɋɒɡ, ɐɖɔɒɋ ȸɖ, 
ɔɗɘɆɓɆɈɑɎɈɆɤɘɗɥ. Ȯɗɕɔɑɢɍəɋɘɗɥ, ɓɆɕɖɎɒɋɖ, ɕɖɎ ɔɘɐɑɤɝɋɓɎɎ 
ɔɘɔɕɑɋɓɎɥ Ɉ ɑɋɘɓɎɏ ɕɋɖɎɔɊ. ȴɘɐɑɤɝɋɓɎɋ ɗɝɋɘɆ Ɉ ɗɎɗɘɋɒɋ 
ɔɗəɟɋɗɘɈɑɥɋɘɗɥ Ɉ ɖɋɌɎɒɋ çȳɆɗɘɖɔɏɐɎè 

2.1.11  ȪɎɆɕɆɍɔɓɡ ɎɍɒɋɖɋɓɎɥ ɖɆɗɛɔɊɔɈ Ɉ ɐɆɓɆɑɆɛ ɗ ȵȵȶ (1 Ɏ 2 

ɐɆɓɆɑɡ) ɕɖɎɈɋɊɋɓɡ Ɉ ɘɆɇɑɎɜɋ 2.5.  
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ȸɆɇɑɎɜɆ 2.5 

ȪɎɆɒɋɘɖ 
əɗɑɔɈɓɔɉɔ ɕɖɔɛɔɊɆ 
ȵȵȶ, Ȫə, ɒɒ 

ȪɎɆɕɆɍɔɓ ɖɆɗɛɔɊɆ 

ȳɆɎɒɋɓɢɞɎɏ ɖɆɗɛɔɊ,  
 Gɓ, ɒ3/ɝ 

ȳɆɎɇɔɑɢɞɎɏ ɖɆɗɛɔɊ,  
GɈ, ɒ3/ɝ 

15  0,015  (0,006)  6,0  

25  0,04  (0,016)  16,0  

32  0,075  (0,03)  30,0  

50  0,15  (0,06)  60,0  

80  0,4  (0,16)  160,0  

100  0,75  (0,3)  300,0  

150  1,5  (0,6)  600,0  

ȵɖɎɒɋɝɆɓɎɥ: 
-  ɕɔɊ ɓɆɎɇɔɑɢɞɎɒ Ɏ ɓɆɎɒɋɓɢɞɎɒ  ɖɆɗɛɔɊɔɒ (GɈ Ɏ Gɓ ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ) 
ɕɔɊɖɆɍəɒɋɈɆɋɘɗɥ ɒɆɐɗɎɒɆɑɢɓɔɋ Ɏ ɒɎɓɎɒɆɑɢɓɔɋ ɍɓɆɝɋɓɎɋ ɖɆɗɛɔɊɆ, ɕɖɎ 
ɐɔɘɔɖɔɒ ɘɋɕɑɔɗɝɋɘɝɎɐɎ ɔɇɋɗɕɋɝɎɈɆɤɘ ɗɈɔɎ ɒɋɘɖɔɑɔɉɎɝɋɗɐɎɋ ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ 
ɕɖɎ ɓɋɕɖɋɖɡɈɓɔɏ ɖɆɇɔɘɋ; 
-  Ɉ ɗɐɔɇɐɆɛ əɐɆɍɆɓɡ ɍɓɆɝɋɓɎɥ Gɓ, ɐɔɘɔɖɡɋ ɔɇɋɗɕɋɝɎɈɆɤɘɗɥ ɎɓɊɎɈɎɊəɆɑɢɓɔ 
ɔɘɔɇɖɆɓɓɡɒɎ ȵȵȶ. ȻɆɖɆɐɘɋɖɎɗɘɎɐɆ ɊɔɑɌɓɆ ɇɡɘɢ əɐɆɍɆɓɆ Ɉ ɐɆɖɘɋ ɍɆɐɆɍɆ Ɏ 
ɗɔɉɑɆɗɔɈɆɓɆ ɗ ɕɖɔɎɍɈɔɊɎɘɋɑɋɒ. 

2.1.12  ȲɆɐɗɎɒɆɑɢɓɆɥ ɊɑɎɓɆ ɑɎɓɎɏ ɗɈɥɍɎ ɒɋɌɊə ȵȵȶ Ɏ ȮȨȧ ɓɋ 
ɊɔɑɌɓɆ ɕɖɋɈɡɞɆɘɢ 100 ɒ. 

2.1.13  ȸɎɕɡ ɎɍɒɋɖɎɘɋɑɢɓɡɛ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɏ ɖɆɗɛɔɊɆ, 
ɕɖɎɒɋɓɥɋɒɡɛ Ɉ ɗɔɗɘɆɈɋ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ȸɃȲ-104  Ɉ ɐɆɓɆɑɆɛ ɗ Ȯȵ (3 Ɏ 4 
ɐɆɓɆɑɡ), ɕɖɎɈɋɊɋɓɡ Ɉ ɘɆɇɑɎɜɋ 2. 6 (ɊɎɆɕɆɍɔɓɡ ɖɆɗɛɔɊɔɈ 
ɔɕɖɋɊɋɑɥɤɘɗɥ ɘɎɕɆɒɎ Ȯȵ, ɈɛɔɊɥɟɎɛ Ɉ ɗɔɗɘɆɈ ɘɋɕɑɔɗɝɋɘɝɎɐɆ). Ȫɑɥ 

ɐɔɒɕɑɋɐɘɆɜɎɎ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɐɑɆɗɗɆ ȷ ɓɋɔɇɛɔɊɎɒɔ ɕɖɎɒɋɓɥɘɢ Ȯȵ, ə 
ɐɔɘɔɖɡɛ ɕɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ ɔɘɓɔɗɎɘɋɑɢɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ  
ɎɍɒɋɖɋɓɎɥ ɖɆɗɛɔɊɆ Ɉ ɊɎɆɕɆɍɔɓɋ 0,04GɈ¢G¢GɈ ɓɋ ɕɖɋɈɡɞɆɤɘ 1%. 

ȸɆɇɑɎɜɆ 2.6 

ȸɎɕɡ ɎɍɒɋɖɎɘɋɑɢɓɡɛ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɏ ɖɆɗɛɔɊɆ, ɕɖɎɒɋɓɥɋɒɡɛ Ɉ 
ɗɔɗɘɆɈɋ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ȸɃȲ-10 4 

ȸɎɕ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɥ 

ɖɆɗɛɔɊɆ 

ȳɔɒɋɖ 

Ɉ ȩɔɗɖɋɋɗɘɖɋ 

ȶɆɗɛɔɊɔɒɋɖɡïɗɝɦɘɝɎɐɎ  
ȶȷȲ-05 ɒɔɊɎɚɎɐɆɜɎɎ 

ȶȷȲ-05.03,  
ȶȷȲ-05.05,  
ȶȷȲ-05.07  

48755 -11  

ȷȨ 39202 -08  

Ȳȫȸȫȶ ȨȰ 39016 -08  
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ȸɆɇɑɎɜɆ 2.6 (ɕɖɔɊɔɑɌɋɓɎɋ) 

ȸɎɕɡ ɎɍɒɋɖɎɘɋɑɢɓɡɛ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɏ ɖɆɗɛɔɊɆ, ɕɖɎɒɋɓɥɋɒɡɛ Ɉ 
ɗɔɗɘɆɈɋ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ȸɃȲ-10 4 

Ȳȫȸȫȶ Ȩȸ 39017 -08  

ȨȶȸȰ-2000  18437 -05  

ȨɃȵȷ 14646 -05  

ȨȷȻɊ 
Ȩȷȸ 

23649 -07 
23647 -07 

ULTRAFLOW 20308 -04  

Ȳ-ȸ, ȫ-ȸ 17104 -09  

ȹȶȷȨ çȨȭȱȫȸ Ȳȶè 28363 -04  

UFM500  29975 -09  

ȸɃȲ211, ȸɃȲ212 24357 -08  

ȹȶȬ2Ȱ 19094 -10  

ȲȸW Ɏ Ȳȸȳ 13668 -06  

ȨȷȻȳɊ, 
Ȩȷȸȳ 

26164 -03  
26405 -04  

WP-Dynamic  15820 -07 
 

2.1.14  ȸɋɕɑɔɗɝɋɘɝɎɐ ɔɗəɟɋɗɘɈɑɥɋɘ ɎɍɒɋɖɋɓɎɋ ɘɋɒɕɋɖɆɘəɖɡ 
ɘɋɕɑɔɓɔɗɎɘɋɑɥ ɕɔ ɞɋɗɘɎ ɐɆɓɆɑɆɒ. ȪɎɆɕɆɍɔɓ ɎɍɒɋɖɋɓɎɥ ɘɋɒɕɋɖɆɘəɖɡ 
ɘɋɕɑɔɓɔɗɎɘɋɑɥ Ɉ ɘɖəɇɔɕɖɔɈɔɊɆɛ ɔɘ 0 Ɋɔ 150 Áȷ. 

2.1.15  ȷɔɕɖɔɘɎɈɑɋɓɎɋ ɐɆɌɊɔɉɔ ɕɖɔɈɔɊɆ ɝɋɘɡɖɦɛɕɖɔɈɔɊɓɔɏ ɑɎɓɎɎ 
ɗɈɥɍɎ ɒɋɌɊə ȮȨȧ Ɏ ȸȷ ɊɔɑɌɓɔ ɇɡɘɢ ɓɋ ɇɔɑɋɋ 100 ȴɒ.  

2.1.16  Ȯɒɋɋɘɗɥ ɈɔɍɒɔɌɓɔɗɘɢ ɗɔɍɊɆɓɎɥ ɕɖɔɉɖɆɒɒɎɖəɋɒɡɛ ɐɆɓɆɑɔɈ 
ɘɋɒɕɋɖɆɘəɖɡ (Ɉɒɋɗɘɔ ɕɔɗɑɋɊɓɋɉɔ ɐɆɓɆɑɆ ɎɍɒɋɖɋɓɎɥ ɘɋɒɕɋɖɆɘəɖɡ Ɉ 
ɐɆɌɊɔɏ ɗɎɗɘɋɒɋ). ȵɖɔɉɖɆɒɒɎɖəɋɒɡɋ ɐɆɓɆɑɡ ɗɔɍɊɆɤɘɗɥ ɕɔɑɢɍɔɈɆɘɋɑɋɒ 
Ɉ ɖɋɌɎɒɋ çȰɔɓɚɎɉəɖɆɜɎɥè Ɋɔ ɕɔɗɘɆɓɔɈɐɎ ɕɖɎɇɔɖɆ ɓɆ ɐɔɒɒɋɖɝɋɗɐɎɏ 
əɝɋɘ. 

2.1.17  ȪɎɆɕɆɍɔɓ ɎɍɒɋɖɋɓɎɥ ɖɆɍɓɔɗɘɎ ɘɋɒɕɋɖɆɘəɖ ȮȨȧ ɔɘ 2 Ɋɔ 
150  Áȷ. ȪɎɆɕɆɍɔɓ ɎɍɒɋɖɋɓɎɥ ɖɆɍɓɔɗɘɎ ɘɋɒɕɋɖɆɘəɖ ɐɔɒɕɑɋɐɘɔɒ ȸȷ 
əɐɆɍɆɓ Ɉ Ɏɛ ɣɐɗɕɑəɆɘɆɜɎɔɓɓɔɏ ɊɔɐəɒɋɓɘɆɜɎɎ. 

2.1.18  ȸɋɕɑɔɗɝɋɘɝɎɐ ɔɗəɟɋɗɘɈɑɥɋɘ ɎɍɒɋɖɋɓɎɋ ɊɆɈɑɋɓɎɥ ɕɔ 
ɝɋɘɡɖɋɒ ɐɆɓɆɑɆɒ. ȪɎɆɕɆɍɔɓ ɎɍɒɋɖɋɓɎɥ ɊɆɈɑɋɓɎɥ ɔɘ 0 Ɋɔ 2,5 ȲȵɆ. 
ȩɖɆɓɎɜɡ ɊɎɆɕɆɍɔɓɆ ɎɍɒɋɖɋɓɎɥ ɊɆɈɑɋɓɎɥ (ɍɆɈɔɊɗɐɆɥ əɗɘɆɓɔɈɐɆ 
0õ1,6 ȲȵɆ) Ɏ ɊɎɆɕɆɍɔɓ ɎɍɒɋɖɋɓɎɥ ɘɔɐɔɈɔɉɔ ɗɎɉɓɆɑɆ ɔɘ ȪȮȪ (0õ5, 

0õ20 ɎɑɎ 4õ20 mA) əɗɘɆɓɆɈɑɎɈɆɋɘɗɥ Ɉ ɖɋɌɎɒɋ çȳɆɗɘɖɔɏɐɎè Ɋɔ 
ɕɔɗɘɆɓɔɈɐɎ ɕɖɎɇɔɖɆ ɓɆ ɐɔɒɒɋɖɝɋɗɐɎɏ əɝɋɘ. 
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ȷɔɕɖɔɘɎɈɑɋɓɎɋ ɓɆɉɖəɍɐɎ ɐɆɓɆɑɆ Ɋɑɥ ɕɔɊɐɑɤɝɋɓɎɥ ȪȮȪ (ɇɋɍ əɝɋɘɆ 

ɑɎɓɎɏ ɗɈɥɍɎ) ï ɓɋ ɇɔɑɋɋ 100 ȴɒ. 

ȪɔɕəɗɘɎɒɔɋ ɍɓɆɝɋɓɎɋ ɘɔɐɆ Ɉ ɜɋɕɎ ï ɓɋ ɇɔɑɋɋ 40 mA . 

Ȩ ɇɆɍɔɈɡɏ ɐɔɒɕɑɋɐɘ ɕɔɗɘɆɈɐɎ ȪȮȪ ɓɋ ɈɛɔɊɥɘ. ȵɖɋɊəɗɒɔɘɖɋɓɆ 

ɈɔɍɒɔɌɓɔɗɘɢ ɕɖɔɉɖɆɒɒɓɔɏ əɗɘɆɓɔɈɐɎ ɍɓɆɝɋɓɎɏ Ɏɍɇɡɘɔɝɓɔɉɔ ɊɆɈɑɋɓɎɥ 
Ɉ ɊɎɆɕɆɍɔɓɋ 0-2,5 ȲȵɆ. 

ȵɖɋɊəɗɒɔɘɖɋɓɆ əɗɘɆɓɔɈɐɆ ɊɔɉɔɈɔɖɓɡɛ ɍɓɆɝɋɓɎɏ ɊɆɈɑɋɓɎɥ, 
ɐɔɘɔɖɡɋ ɇəɊəɘ ɎɓɊɎɜɎɖɔɈɆɘɢɗɥ Ɉ ɗɑəɝɆɋ ɔɇɖɡɈɆ ɎɑɎ ɐɔɖɔɘɐɔɉɔ 
ɍɆɒɡɐɆɓɎɥ Ɉ ɜɋɕɥɛ ɊɆɘɝɎɐɔɈ ɊɆɈɑɋɓɎɥ (ɗɒ. ɕ. 7.4.2 .) . 

2.1.19  Ȫɑɥ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɛ ɓəɌɊ (ɕɖɔɈɋɖɐɆ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ 
ɕɖɎɇɔɖɆ, ɕɖɆɈɎɑɢɓɔɗɘɎ ɗɝɋɘɆ Ɏ ɘ.ɕ.) Ɏɒɋɋɘɗɥ ɈɔɍɒɔɌɓɔɗɘɢ əɗɘɆɓɔɈɎɘɢ 

ɕɖɔɉɖɆɒɒɓɔɋ ɍɓɆɝɋɓɎɋ Ɋɑɥ ɑɤɇɔɉɔ Ɏɍ ɐɆɓɆɑɔɈ ɎɍɒɋɖɋɓɎɥ ɖɆɗɛɔɊɆ, 

ɘɋɒɕɋɖɆɘəɖɡ ɎɑɎ ɊɆɈɑɋɓɎɥ. ȹɗɘɆɓɔɈɐɆ ɕɖɔɉɖɆɒɒɓɡɛ ɍɓɆɝɋɓɎɏ 
ɕɖɔɎɍɈɔɊɎɘɗɥ Ɉ ɖɋɌɎɒɋ çȳɆɗɘɖɔɏɐɎè. 

2.1.20  ȸɋɕɑɔɗɝɋɘɝɎɐ ɔɇɋɗɕɋɝɎɈɆɋɘ ɎɍɒɋɖɋɓɎɋ ɐɆɑɋɓɊɆɖɓɔɉɔ 
ɈɖɋɒɋɓɎ ɗ ɎɓɊɎɐɆɜɎɋɏ ɝɎɗɑɆ, ɒɋɗɥɜɆ, ɉɔɊɆ, ɝɆɗɔɈ, ɒɎɓəɘ Ɏ ɗɋɐəɓɊ. 

2.1.21  ȸɋɕɑɔɗɝɋɘɝɎɐ ɒɔɌɋɘ ɈɡɈɔɊɎɘɢ (əɐɆɍɡɈɆɋɘɗɥ ɕɖɎ ɍɆɐɆɍɋ, 
ɗɒ. ȵȶȮȱȴȬȫȳȮȫ Ȧ) ɎɓɚɔɖɒɆɜɎɤ ɔ ɘɋɐəɟɋɒ ɔɇɠɋɒɓɔɒ ɖɆɗɛɔɊɋ ɎɑɎ 
ɘɋɒɕɋɖɆɘəɖɋ Ɉ ɈɎɊɋ ɗɎɉɓɆɑɆ ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ  4·20  mA  
(ɗɔɕɖɔɘɎɈɑɋɓɎɋ ɓɆɉɖəɍɐɎ ɓɋ ɇɔɑɋɋ 500 ȴɒ). ȵɆɖɆɒɋɘɖ (G1·G4, t1·t6), 

ɕɖɋɔɇɖɆɍəɋɒɡɏ Ɉ ɘɔɐɔɈɡɏ ɗɎɉɓɆɑ, ɈɡɇɎɖɆɋɘɗɥ Ɉ ɖɋɌɎɒɋ çȳɆɗɘɖɔɏɐɎè. 

ȵɖɋɊəɗɒɔɘɖɋɓɆ ɈɔɍɒɔɌɓɔɗɘɢ əɗɘɆɓɔɈɐɎ ɚɎɐɗɎɖɔɈɆɓɓɔɉɔ ɍɓɆɝɋɓɎɥ 
ɘɔɐɔɈɔɉɔ ɗɎɉɓɆɑɆ Ɉ ɊɎɆɕɆɍɔɓɋ ɔɘ 4 Ɋɔ 20 mA  ɗ ɊɎɗɐɖɋɘɓɔɗɘɢɤ 1 mA . 

2.1.22  ȸɋɕɑɔɗɝɋɘɝɎɐ ɔɇɋɗɕɋɝɎɈɆɋɘ ɕɋɖɋɊɆɝə ɘɋɐəɟɎɛ ɍɓɆɝɋɓɎɏ 
ɕɆɖɆɒɋɘɖɔɈ ɗɎɗɘɋɒɡ ɘɋɕɑɔɗɓɆɇɌɋɓɎɥ Ɏ ɊɆɓɓɡɛ ɆɖɛɎɈɆ ɕɔ 
ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɒə Ɏɓɘɋɖɚɋɏɗə RS-232C ɎɑɎ ɉɆɑɢɈɆɓɎɝɋɗɐɎ 
ɖɆɍɈɥɍɆɓɓɔɒə RS-485. ȷɐɔɖɔɗɘɢ ɔɇɒɋɓɆ əɗɘɆɓɆɈɑɎɈɆɋɘɗɥ Ɉ ɖɋɌɎɒɋ 
çȳɆɗɘɖɔɏɐɎè Ɏ ɒɔɌɋɘ ɕɖɎɓɎɒɆɘɢ ɍɓɆɝɋɓɎɥ 38400, 57600 ɇɎɘ/ɗɋɐ Ɋɑɥ 

RS-232C Ɏ 9600,  19200 Ɋɑɥ RS-485. ȵɖɔɘɔɐɔɑ ɔɇɒɋɓɆ ɘɋɕɑɔɗɝɦɘɝɎɐɆ 
ɕɖɋɊəɗɒɆɘɖɎɈɆɋɘ ɖɋɆɑɎɍɆɜɎɤ ɓɆ ɇɆɍɋ ɎɓɘɋɖɚɋɏɗɆ RS-485 ɗɋɘɎ 
ɘɋɕɑɔɗɝɦɘɝɎɐɔɈ. 

2.1.23  ȲɆɐɗɎɒɆɑɢɓɆɥ ɊɑɎɓɆ ɑɎɓɎɎ ɗɈɥɍɎ ɕɖɎ ɕɋɖɋɊɆɝɋ ɊɆɓɓɡɛ ɕɔ 
Ɏɓɘɋɖɚɋɏɗə RS-232ȷ ï 15 ɒɋɘɖɔɈ. 

2.1.24  ȲɆɐɗɎɒɆɑɢɓɆɥ ɊɑɎɓɆ ɑɎɓɎɎ ɗɈɥɍɎ ɕɖɎ ɕɋɖɋɊɆɝɋ ɊɆɓɓɡɛ ɕɔ 

Ɏɓɘɋɖɚɋɏɗə RS-485 ɇɋɍ ɖɋɘɖɆɓɗɑɥɘɔɖɆ ɕɖɎ ɎɗɕɔɑɢɍɔɈɆɓɎɎ 

ɓɋɣɐɖɆɓɎɖɔɈɆɓɓɔɏ ɈɎɘɔɏ ɕɆɖɡ ɓɆ ɔɗɓɔɈɋ ɕɖɔɈɔɊɆ ȲȩȾȨ 0,35 ï 1200 
ɒɋɘɖɔɈ. 

2.1.25  ȶɋɆɑɎɍɔɈɆɓɆ ɈɔɍɒɔɌɓɔɗɘɢ ɕɋɖɋɊɆɝɎ ɘɋɐəɟɎɛ ɍɓɆɝɋɓɎɏ 
ɕɆɖɆɒɋɘɖɔɈ ɗɎɗɘɋɒɡ ɘɋɕɑɔɗɓɆɇɌɋɓɎɥ Ɏ ɊɆɓɓɡɛ ɆɖɛɎɈɆ ɝɋɖɋɍ ɐɆɓɆɑɡ 
ɗɋɘɋɏ Internet, Ethernet , GSM, GPRS ɕɖɎ ɓɆɑɎɝɎɎ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɉɔ 
ɔɇɔɖəɊɔɈɆɓɎɥ. 
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2.1.26  ȸɋɕɑɔɗɝɋɘɝɎɐ ɔɇɋɗɕɋɝɎɈɆɋɘ ɈɡɈɔɊ ɆɖɛɎɈɓɔɏ Ɏ ɘɋɐəɟɋɏ 

ɎɓɚɔɖɒɆɜɎɎ ɓɆ ɕɖɎɓɘɋɖ ɕəɘɋɒ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ ɕɔɊɐɑɤɝɋɓɎɥ 
ɕɖɎɓɘɋɖɆ ɕɔ ɕɆɖɆɑɑɋɑɢɓɔɒə Ɏɓɘɋɖɚɋɏɗə (LPT-ɕɔɖɘ). 

2.1.27  ȵɎɘɆɓɎɋ ȮȨȧ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɔɗəɟɋɗɘɈɑɥɋɘɗɥ ɔɘ ɗɋɘɎ 

ɕɋɖɋɒɋɓɓɔɉɔ ɘɔɐɆ ɓɆɕɖɥɌɋɓɎɋɒ ɔɘ 187 Ɋɔ 253  Ȩ, ɝɆɗɘɔɘɔɏ (50 Ñ1) ȩɜ. 

2.1.28  ȵɔɘɖɋɇɑɥɋɒɆɥ ɒɔɟɓɔɗɘɢ ȮȨȧ ɓɋ ɇɔɑɋɋ 10ȨȦ. ȷəɒɒɆɖɓɆɥ 
ɕɔɘɖɋɇɑɥɋɒɆɥ ɒɔɟɓɔɗɘɢ (ȮȨȧ Ɏ Ȯȵ) ɓɋ ɇɔɑɋɋ 30 ȨȦ. 

2.1.29  Ȩɖɋɒɥ əɗɘɆɓɔɈɑɋɓɎɥ ɖɆɇɔɝɋɉɔ ɖɋɌɎɒɆ ɓɋ ɇɔɑɋɋ 30 ɒɎɓ. 

2.1.30  ȲɆɗɗɆ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɔɕɖɋɊɋɑɥɋɘɗɥ ɝɎɗɑɔɒ ɈɛɔɊɥɟɎɛ Ɉ ɋɉɔ 
ɗɔɗɘɆɈ ɎɍɒɋɖɎɘɋɑɢɓɡɛ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɏ Ɏ ɒɆɗɗɔɏ ɈɡɝɎɗɑɎɘɋɑɥ, ɓɋ 
ɕɖɋɈɡɞɆɤɟɋɏ 2 ɐɉ.  ȲɆɗɗɆ ɎɍɒɋɖɎɘɋɑɢɓɡɛ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɏ əɐɆɍɆɓɆ 

Ɉ Ɏɛ ɣɐɗɕɑəɆɘɆɜɎɔɓɓɔɏ ɊɔɐəɒɋɓɘɆɜɎɎ. ȲɆɗɗɆ ȵȵȶ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ Ȫə 

ɕɖɎɈɋɊɋɓɆ Ɉ ɘɆɇɑɎɜɋ 2.7. 

ȸɆɇɑɎɜɆ 2.7 

ȪɎɆɒɋɘɖ əɗɑɔɈɓɔɉɔ 
ɕɖɔɛɔɊɆ, ɒɒ 

ȲɆɗɗɆ ȵȵȶ, ɐɉ (ɓɋ ɇɔɑɋɋ) 

ȵȶȵ ȵȶȵȲ 

15  ï 5 

25  5,5  5 

32  7,5  5 

50  8 7 

80  19  8,5  

100  25,5  -  

150  32  -  

2.1.31  ȩɆɇɆɖɎɘɓɡɋ ɖɆɍɒɋɖɡ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɔɕɖɋɊɋɑɥɤɘɗɥ 
ɉɆɇɆɖɎɘɓɡɒɎ ɖɆɍɒɋɖɆɒɎ ȮȨȧ, ɉɆɇɆɖɎɘɓɡɒɎ ɖɆɍɒɋɖɆɒɎ ɈɛɔɊɥɟɎɛ Ɉ 

ɋɉɔ ɗɔɗɘɆɈ ɎɍɒɋɖɎɘɋɑɢɓɡɛ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɏ Ɏ Ɏɛ ɈɍɆɎɒɓɡɒ 
ɖɆɗɕɔɑɔɌɋɓɎɋɒ ɗ əɝɋɘɔɒ ɗɔɋɊɎɓɎɘɋɑɢɓɡɛ ɜɋɕɋɏ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ 
ɐɔɒɕɑɋɐɘɆɜɎɎ ɘɋɕɑɔɗɝɋɘɝɎɐɆ. ȩɆɇɆɖɎɘɡ ȮȨȧ Ɏ ȵȵȶ ɕɖɎɈɋɊɋɓɡ Ɉ 
ȵȶȮȱȴȬȫȳȮȮ ȧ.  

2.1.32  ȸɋɕɑɔɗɝɋɘɝɎɐ ɗɔɛɖɆɓɥɋɘ ɎɓɚɔɖɒɆɜɎɤ Ɉ ɣɓɋɖɉɔɓɋɍɆɈɎɗɎɒɔɏ  
ɕɆɒɥɘɎ  ɕɖɎ  ɔɘɐɑɤɝɋɓɎɎ ɕɎɘɆɓɎɥ Ɉ ɘɋɝɋɓɎɋ ɓɋ ɒɋɓɋɋ 10 ɑɋɘ ɕɖɎ 
ɗɔɇɑɤɊɋɓɎɎ ɕɖɆɈɎɑ ɛɖɆɓɋɓɎɥ Ɏ ɘɖɆɓɗɕɔɖɘɎɖɔɈɆɓɎɥ. 

2.1.33  ȳɆɕɖɥɌɋɓɎɋ ɎɓɊəɗɘɖɎɆɑɢɓɡɛ ɖɆɊɎɔɕɔɒɋɛ, ɗɔɍɊɆɈɆɋɒɡɛ 
ɘɋɕɑɔɗɝɋɘɝɎɐɔɒ, ɓɋ ɕɖɋɈɡɞɆɋɘ ɍɓɆɝɋɓɎɏ, əɗɘɆɓɔɈɑɋɓɓɡɛ Ɉ 

ȩȴȷȸ ȶ 51318.22 Ɋɑɥ ɔɇɔɖəɊɔɈɆɓɎɥ ɐɑɆɗɗɆ ȧ. 

2.1.34  ȮȨȧ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɗɘɋɕɋɓɎ ɍɆɟɎɘɡ IP54;  
ȵȵȶ ï IP5 5 ɕɔ ȩȴȷȸ 14254.  ȷɘɋɕɋɓɢ ɍɆɟɎɘɡ ɈɛɔɊɥɟɎɛ Ɉ ɐɔɒɕɑɋɐɘ 
ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɎɍɒɋɖɎɘɋɑɢɓɡɛ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɋɏ (Ȯȵ, ȸȷ Ɏ ȪȮȪ) 
əɐɆɍɆɓɆ Ɉ  Ɏɛ ɣɐɗɕɑəɆɘɆɜɎɔɓɓɔɏ ɊɔɐəɒɋɓɘɆɜɎɎ.  

2.1.35  ȵɔ ɗɕɔɗɔɇə ɍɆɟɎɘɡ ɝɋɑɔɈɋɐɆ ɔɘ ɕɔɖɆɌɋɓɎɥ ɣɑɋɐɘɖɎɝɋɗɐɎɒ 
ɘɔɐɔɒ ȮȨȧ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɐɑɆɗɗə II ɕɔ ȩȴȷȸ ȶ 51350. 
ȰɑɆɗɗɡ ɍɆɟɎɘɡ Ȯȵ əɐɆɍɆɓɡ Ɉ Ɏɛ ɣɐɗɕɑəɆɘɆɜɎɔɓɓɔɏ ɊɔɐəɒɋɓɘɆɜɎɎ. 
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2.1.36  ȮȨȧ ɘɋɕɑɔɗɝɋɘɝɎɐɆ əɗɘɔɏɝɎɈ ɐ ɈɔɍɊɋɏɗɘɈɎɤ 
ɗɎɓəɗɔɎɊɆɑɢɓɡɛ ɈɎɇɖɆɜɎɏ ɝɆɗɘɔɘɔɏ 10·55 ȩɜ Ɏ ɆɒɕɑɎɘəɊɔɏ ɗɒɋɟɋɓɎɥ 

ɓɎɌɋ ɝɆɗɘɔɘɡ ɕɋɖɋɛɔɊɆ 0,15 ɒɒ. 

2.1.37  ȸɋɕɑɔɗɝɋɘɝɎɐ Ɉ ɘɖɆɓɗɕɔɖɘɓɔɏ ɘɆɖɋ ɈɡɊɋɖɌɎɈɆɋɘ ɕɖɎ 
ɕɋɖɋɈɔɍɐɋ Ɉ ɍɆɐɖɡɘɔɒ ɘɖɆɓɗɕɔɖɘɋ (ɌɋɑɋɍɓɔɊɔɖɔɌɓɡɋ ɈɆɉɔɓɡ, 
ɍɆɐɖɡɘɡɋ ɆɈɘɔɒɆɞɎɓɡ, ɘɖɤɒɡ ɗəɊɔɈ): 

- ɈɔɍɊɋɏɗɘɈɎɋ ɘɋɒɕɋɖɆɘəɖɡ ɔɘ ɒɎɓəɗ 25 Áȷ Ɋɔ ɕɑɤɗ 50 Áȷ; 

- ɈɔɍɊɋɏɗɘɈɎɋ ɔɘɓɔɗɎɘɋɑɢɓɔɏ ɈɑɆɌɓɔɗɘɎ (95Ñ3)% ɕɖɎ 
ɘɋɒɕɋɖɆɘəɖɋ ɔɐɖəɌɆɤɟɋɉɔ ɈɔɍɊəɛɆ Ɋɔ 35Áȷ; 

- ɈɎɇɖɆɜɎɤ ɕɔ ɉɖəɕɕɋ N2 ȩȴȷȸ 12997; 

- əɊɆɖɡ ɗɔ ɍɓɆɝɋɓɎɋɒ əɊɆɖɓɔɉɔ əɗɐɔɖɋɓɎɥ (ɕɎɐɔɈɔɉɔ) 98 ɒ/ɗɋɐ2 
Ɏ ɊɑɎɘɋɑɢɓɔɗɘɢɤ əɊɆɖɓɔɉɔ ɎɒɕəɑɢɗɆ 16 ɒɗ,  ɝɎɗɑɔ əɊɆɖɔɈ 

1000Ñ10 Ɋɑɥ ɐɆɌɊɔɉɔ ɓɆɕɖɆɈɑɋɓɎɥ. 

2.1.38  ȸɋɕɑɔɗɝɋɘɝɎɐ əɗɘɔɏɝɎɈ ɐ ɈɔɍɊɋɏɗɘɈɎɤ Ɉɓɋɞɓɋɉɔ 
ɒɆɉɓɎɘɓɔɉɔ ɕɔɑɥ ɗ ɓɆɕɖɥɌɋɓɓɔɗɘɢɤ Ɋɔ 400 Ȧ/ɒ. 

2.1.39  ȸɋɕɑɔɗɝɋɘɝɎɐ  əɗɘɔɏɝɎɈ  ɐ  ɊɎɓɆɒɎɝɋɗɐɎɒ  ɎɍɒɋɓɋɓɎɥɒ  
ɓɆɕɖɥɌɋɓɎɥ  ɗɋɘɎ  ɣɑɋɐɘɖɔɕɎɘɆɓɎɥ  Ɋɑɥ  ɗɘɋɕɋɓɎ  ɌɋɗɘɐɔɗɘɎ  1 ɕɔ 
ȩȴȷȸ ȶ 51317 .4.11 ,  ɐɖɎɘɋɖɎɏ ɐɆɝɋɗɘɈɆ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ Ȧ ɕɔ 
ȩȴȷȸ ȶ 51317 .4.11 . 

2.1.40  ȸɋɕɑɔɗɝɋɘɝɎɐ əɗɘɔɏɝɎɈ ɐ ɓɆɓɔɗɋɐəɓɊɓɡɒ Ɏɒɕəɑɢɗɓɡɒ 

ɕɔɒɋɛɆɒ ɗɘɋɕɋɓɎ ɌɋɗɘɐɔɗɘɎ 3 ɕɔ ȩȴȷȸ ȶ 51317.4.4, ɐɖɎɘɋɖɎɏ 
ɐɆɝɋɗɘɈɆ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ Ȧ ɕɔ ȩȴȷȸ ȶ 51317.4.4.  

2.1.41  ȸɋɕɑɔɗɝɋɘɝɎɐ əɗɘɔɏɝɎɈ ɐ ɒɎɐɖɔɗɋɐəɓɊɓɡɒ Ɏɒɕəɑɢɗɓɡɒ 

ɕɔɒɋɛɆɒ ɇɔɑɢɞɔɏ ɣɓɋɖɉɎɎ ɗɘɋɕɋɓɎ ɌɋɗɘɐɔɗɘɎ 2 ɕɔ ȩȴȷȸ ȶ 51317.4.5, 
ɐɖɎɘɋɖɎɏ ɐɆɝɋɗɘɈɆ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ Ȧ ɕɔ ȩȴȷȸ ȶ 51317.4.5.  

2.1.42  ȸɋɕɑɔɗɝɋɘɝɎɐ əɗɘɔɏɝɎɈ ɐ ɖɆɊɎɔɝɆɗɘɔɘɓɔɒə 

ɣɑɋɐɘɖɔɒɆɉɓɎɘɓɔɒə ɕɔɑɤ ɗɘɋɕɋɓɎ ɌɋɗɘɐɔɗɘɎ 2 Ɉ ɕɔɑɔɗɋ ɝɆɗɘɔɘ ɔɘ 26 
Ɋɔ 1000 Ȳȩɜ ɕɔ ȩȴȷȸ ȶ 51317.4.3, ɐɖɎɘɋɖɎɏ ɐɆɝɋɗɘɈɆ 
ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ Ȧ ɕɔ ȩȴȷȸ ȶ 51317.4.5.  

2.1.43  ȸɋɕɑɔɗɝɋɘɝɎɐ əɗɘɔɏɝɎɈ ɐ ɈɔɍɊəɞɓɡɒ ɣɑɋɐɘɖɔɗɘɆɘɎɝɋɗɐɎɒ 
ɖɆɍɖɥɊɆɒ ɗɘɋɕɋɓɎ ɌɋɗɘɐɔɗɘɎ 3 ɕɔ ȩȴȷȸ ȶ 51317.4.2. ȰɖɎɘɋɖɎɏ 
ɐɆɝɋɗɘɈɆ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɥ Ȧ ɕɔ ȩȴȷȸ ȶ 51317.4.11 . 

2.1.44  ȷɖɋɊɓɥɥ ɓɆɖɆɇɔɘɐɆ ɓɆ ɔɘɐɆɍ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɓɋ ɒɋɓɋɋ 

20000 ɝɆɗɔɈ. 

2.1.45  ȷɖɋɊɓɎɏ ɗɖɔɐ ɗɑəɌɇɡ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɓɋ ɒɋɓɋɋ 10 ɑɋɘ. 

2.2 ʈʘʙʦʯʠʝ ʫʩʣʦʚʠʷ 

2.2.1  ȸɋɒɕɋɖɆɘəɖɆ ɔɐɖəɌɆɤɟɋɏ ɗɖɋɊɡ ɔɘ +5 Áȷ Ɋɔ +50 Áȷ. 

2.2.2  ȴɘɓɔɗɎɘɋɑɢɓɆɥ ɈɑɆɌɓɔɗɘɢ ɈɔɍɊəɛɆ ï Ɋɔ 95% ɕɖɎ 
ɘɋɒɕɋɖɆɘəɖɋ Ɋɔ 30 Áȷ. 
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2.2.3  ȲɆɐɗɎɒɆɑɢɓɔɋ ɖɆɇɔɝɋɋ ɊɆɈɑɋɓɎɋ Ɉ ɘɖəɇɔɕɖɔɈɔɊɋ  1,6 ȲȵɆ 

(16,0 ɐɉɗ/ɗɒ2), ɕɔ ɍɆɐɆɍə -  2,5  ȲȵɆ (25,0 ɐɉɗ/ɗɒ2.  

2.2.4  ȸɋɕɑɔɓɔɗɎɘɋɑɢ ɊɔɑɌɋɓ ɗɔɔɘɈɋɘɗɘɈɔɈɆɘɢ ȷȳɎȵ 2.04.07 -86 . 
ȫɗɑɎ ɗɔɊɋɖɌɆɓɎɋ ɕɖɎɒɋɗɋɏ (ɚɋɖɖɔɒɆɉɓɎɘɓɡɛ ɈɐɑɤɝɋɓɎɏ) ɕɖɋɈɡɞɆɋɘ 

ɓɔɖɒə, ɘɔ ɈɔɍɒɔɌɓɔ ɈɡɕɆɊɋɓɎɋ ɔɗɆɊɐɆ ɓɆ ɚəɘɋɖɔɈɐɋ ȵȵȶ, ɝɘɔ Ɉ 
ɓɋɐɔɘɔɖɡɛ ɗɑəɝɆɥɛ ɒɔɌɋɘ ɕɖɎɈɋɗɘɎ ɐ ɗɓɎɌɋɓɎɤ ɘɔɝɓɔɗɘɎ ɎɍɒɋɖɋɓɎɏ. 

2.3 ʄʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

2.3.1  ȸɋɕɑɔɗɝɋɘɝɎɐ ȸɃȲ-10 4 ɗɔɔɘɈɋɘɗɘɈəɋɘ ɐɑɆɗɗə Ȩ ɕɔ 
ȩȴȷȸ ȶ 51649 . ȵɔ ɍɆɐɆɍə ɕɔɘɖɋɇɎɘɋɑɥ ɘɋɕɑɔɗɝɋɘɝɎɐ ȸɃȲ-10 4 
ɎɍɉɔɘɆɈɑɎɈɆɋɘɗɥ ɗɔɔɘɈɋɘɗɘɈəɤɟɎɒ ɐɑɆɗɗə ȷ.  

2.3.2  ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ ɔɘɓɔɗɎɘɋɑɢɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ 

ɎɍɒɋɖɎɘɋɑɢɓɔɉɔ ɐɆɓɆɑɆ ɐɔɑɎɝɋɗɘɈɆ ɘɋɕɑɔɘɡ ɕɔ ȩȴȷȸ ȶ 5164 9 ɓɋ 
ɕɖɋɈɡɞɆɤɘ ɍɓɆɝɋɓɎɏ, ɈɡɝɎɗɑɋɓɓɡɛ ɕɔ ɚɔɖɒəɑɆɒ, ɕɖɎɈɋɊɋɓɓɡɒ Ɉ 

ɘɆɇɑɎɜɋ 2.8. 

ȸɆɇɑɎɜɆ 2.8 

ȰɑɆɗɗ 

ɕɖɎɇɔɖɆ 

Ⱥɔɖɒəɑɡ Ɋɑɥ ɈɡɝɎɗɑɋɓɎɥ ɕɖɋɊɋɑɔɈ ɊɔɕəɗɐɆɋɒɔɏ  
ɔɘɓɔɗɎɘɋɑɢɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ  dQ max ,  %  

Ȩ d Q max  = Ñ(3+4 Dtɓ /Dt+0,02 GɈ/ G)  

ȷ d Q max   = Ñ(2+4 Dtɓ /Dt+0,01 GɈ/ G)  

ȵɖɎɒɋɝɆɓɎɥ:  
Dt  ï ɍɓɆɝɋɓɎɋ ɖɆɍɓɔɗɘɎ ɘɋɒɕɋɖɆɘəɖ ɒɋɌɊə ɕɔɊɆɤɟɎɒ Ɏ ɔɇɖɆɘɓɡɒ 

ɘɖəɇɔɕɖɔɈɔɊɆɒɎ, Áȷ; 

G ï Ɏɍɒɋɖɋɓɓɔɋ ɍɓɆɝɋɓɎɋ ɔɇɠɋɒɓɔɉɔ ɖɆɗɛɔɊɆ ɘɋɕɑɔɓɔɗɎɘɋɑɥ, ɒ3/ɝ 

  
ȭɓɆɝɋɓɎɥ ɕɔɉɖɋɞɓɔɗɘɎ ɎɍɒɋɖɎɘɋɑɢɓɔɉɔ ɐɆɓɆɑɆ ɐɔɑɎɝɋɗɘɈɆ ɘɋɕɑɔɘɡ 

Ɋɑɥ ɖɆɍɑɎɝɓɡɛ ɊɎɆɕɆɍɔɓɔɈ ɖɆɗɛɔɊɆ Ɏ ɖɆɍɓɔɗɘɎ ɘɋɒɕɋɖɆɘəɖ 

ɕɖɎɈɋɊɋɓɡ Ɉ ȵȶȮȱȴȬȫȳȮȮ Ȭ. 
 

2.3.3  ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ ɔɘɓɔɗɎɘɋɑɢɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ ɕɖɎ 
ɎɍɒɋɖɋɓɎɎ ɔɇɠɋɒɓɔɉɔ Ɏ ɒɆɗɗɔɈɔɉɔ ɖɆɗɛɔɊɆ, ɔɇɠɋɒɆ Ɏ ɒɆɗɗɡ 
ɘɋɕɑɔɓɔɗɎɘɋɑɥ ɕɔ ɐɆɌɊɔɒə ɐɆɓɆɑə ɓɋ ɕɖɋɈɡɞɆɤɘ ɍɓɆɝɋɓɎɏ, 
ɈɡɝɎɗɑɋɓɓɡɛ ɕɔ ɚɔɖɒəɑɆɒ, ɕɖɎɈɋɊɋɓɓɡɒ Ɉ ɘɆɇɑɎɜɋ 2.9. 
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ȸɆɇɑɎɜɆ 2.9 

ȰɑɆɗɗ 

ɕɖɎɇɔɖɆ 

ȪɎɆɕɆɍɔɓ 

ɎɍɒɋɖɋɓɎɥ 

ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ 
ɔɘɓɔɗɎɘɋɑɢɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ, dG %,  

Ɋɑɥ: 

ɐɆɓɆɑɔɈ ɗ ȵȵȶ 
 (1 Ɏ 2 ɐɆɓɆɑɡ) 

ɐɆɓɆɑɔɈ ɗ Ȯȵ  
(3 Ɏ 4 ɐɆɓɆɑɡ) 

Ȩ 
Gɓ ¢G <0,04 GɈ 

Ñ(1,5+0,01GɈ/ G)  
Ñ(2+0,02GɈ/ G)  

0,04 GɈ ¢G ¢GɈ Ñ 2,0  

ȷ 
Gɓ ¢G < 0,04 GɈ Ñ(0,8+0,004GɈ/ G)  

Ñ(1+0,01GɈ/ G)  

0,04 GɈ ¢G ¢GɈ Ñ 1,0  

ȵɖɎɒɋɝɆɓɎɋ:  
G ï Ɏɍɒɋɖɋɓɓɔɋ ɍɓɆɝɋɓɎɋ ɔɇɠɋɒɓɔɉɔ ɖɆɗɛɔɊɆ ɘɋɕɑɔɓɔɗɎɘɋɑɥ, ɒ3/ɝ 

2.3.4  ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ Ɇɇɗɔɑɤɘɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ ɕɖɎ 
ɎɍɒɋɖɋɓɎɎ ɘɋɒɕɋɖɆɘəɖɡ, ÁC:  
 
-  ɕɖɎ ɐɔɒɕɑɋɐɘɆɜɎɎ ȸȷ ɐɑɆɗɗɆ Ȧ ɕɔ ȩȴȷȸ 6651 Ñ(0,35+0,003Öt )  

-  ɕɖɎ ɐɔɒɕɑɋɐɘɆɜɎɎ ȸȷ ɐɑɆɗɗɆ Ȩ ɕɔ ȩȴȷȸ 6651 Ñ(0,6+0,004Öt )  

 
ɉɊɋ t  ï ɎɍɒɋɖɥɋɒɆɥ ɘɋɒɕɋɖɆɘəɖɆ Ɉ ɉɖɆɊəɗɆɛ ȼɋɑɢɗɎɥ. 
 

2.3.5  ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ ɕɖɎɈɋɊɋɓɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ ȮȨȧ ɕɖɎ 
ɕɖɋɔɇɖɆɍɔɈɆɓɎɎ ɗɎɉɓɆɑɔɈ ɔɘ ɊɆɘɝɎɐɔɈ ɊɆɈɑɋɓɎɥ: °0,15 %. ȵɖɋɊɋɑɡ 

ɊɔɕəɗɐɆɋɒɔɏ  ɕɖɎɈɋɊɋɓɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ ɊɆɘɝɎɐɔɈ Ɏɍɇɡɘɔɝɓɔɉɔ 
ɊɆɈɑɋɓɎɥ: °1,0 % . 

2.3.6  ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ ɔɘɓɔɗɎɘɋɑɢɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ 
ɎɍɒɋɖɋɓɎɥ ɊɆɈɑɋɓɎɥ (ɕɖɎ ɓɆɑɎɝɎɎ ɊɆɘɝɎɐɔɈ Ɏɍɇɡɘɔɝɓɔɉɔ ɊɆɈɑɋɓɎɥ): 
°2,0 %.  

2.3.7  ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ ɔɘɓɔɗɎɘɋɑɢɓɔɏ  ɕɔɉɖɋɞɓɔɗɘɎ ɕɖɎ 
ɎɍɒɋɖɋɓɎɎ ɈɖɋɒɋɓɎ: ° 0,01 %.  

2.3.8  ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ ɕɖɎɈɋɊɋɓɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ 

ɕɖɋɔɇɖɆɍɔɈɆɓɎɥ Ɏɍɒɋɖɋɓɓɔɉɔ ɍɓɆɝɋɓɎɥ ɈɡɇɖɆɓɓɔɉɔ ɕɆɖɆɒɋɘɖɆ  Ɉ  
əɓɎɚɎɜɎɖɔɈɆɓɓɡɏ  ɗɎɉɓɆɑ  ɕɔɗɘɔɥɓɓɔɉɔ ɘɔɐɆ: °0,5 %.  

2.3.9  ȵɖɋɊɋɑɡ ɊɔɕəɗɐɆɋɒɔɏ Ɇɇɗɔɑɤɘɓɔɏ ɕɔɉɖɋɞɓɔɗɘɎ ɕɖɎ 
ɕɖɋɔɇɖɆɍɔɈɆɓɎɎ Ɏɍɒɋɖɋɓɓɡɛ ɍɓɆɝɋɓɎɏ Ɉ  Ɏɒɕəɑɢɗɓɡɏ ɗɎɉɓɆɑ ɓɋ 
ɕɖɋɈɡɞɆɤɘ əɗɘɆɓɔɈɑɋɓɓɔɉɔ ɈɋɗɔɈɔɉɔ ɐɔɣɚɚɎɜɎɋɓɘɆ ɎɒɕəɑɢɗɆ.  
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3 ʋʉʊʈʆʁʉʊɺʆ ʀ ʇʈʀʅʎʀʇ ʈɸɹʆʊʓ ʊɽʇʃʆʉʏɽʊʏʀʂɸ 

ȸɋɕɑɔɗɝɋɘɝɎɐ ɗɔɗɘɔɎɘ Ɏɍ ȮȨȧ Ɏ ɕɔɊɐɑɤɝɆɋɒɡɛ ɐ ɓɋɒə ȵȵȶ, Ȯȵ, ȸȷ 
Ɏ ȪȮȪ. ȷɛɋɒɆɘɎɝɋɗɐɔɋ ɎɍɔɇɖɆɌɋɓɎɋ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ɕɖɎɈɋɊɋɓɔ ɓɆ 
ɖɎɗ. 1. ȾɘɖɎɛɔɈɔɏ ɑɎɓɎɋɏ ɔɘɔɇɖɆɌɋɓɡ ɑɎɓɎɎ ɗɈɥɍɎ ɗ 
ɎɍɒɋɖɎɘɋɑɢɓɡɒɎ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɥɒɎ, ɓɆɑɎɝɎɋ ɐɔɘɔɖɡɛ ɔɕɖɋɊɋɑɥɋɘɗɥ  
ɎɗɕɔɑɓɋɓɎɋɒ ɘɋɕɑɔɗɝɋɘɝɎɐɆ (əɐɆɍɡɈɆɋɘɗɥ Ɉ ɐɆɖɘɋ ɍɆɐɆɍɆ). 

 

ʇʨʠʤʝʯʘʥʠʝ: ɺʤʝʩʪʦ ʈʉʄ-05.05 ʚ ʢʘʥʘʣʘʭ 3 ʠ 4 ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʀʇ 
ʜʨʫʛʠʭ ʪʠʧʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 2.6) 

ɖɎɗ. 1 

ȮȨȧ ɘɋɕɑɔɗɝɦɘɝɎɐɆ ɕɔɗɘɖɔɋɓ ɓɆ ɇɆɍɋ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɔɏ 
ɒɎɐɖɔɕɖɔɜɋɗɗɔɖɓɔɏ ɗɎɗɘɋɒɡ, ɔɇɋɗɕɋɝɎɈɆɤɟɋɏ ɗɇɔɖ ɎɓɚɔɖɒɆɜɎɎ ɕɔ 








































































































































