
ɺ ʤʠʨʝ ʤʘʪʝʨʠʘʣʦʚ: ʩʪʘʨʳʭ ʠ ʥʦʚʳʭ 

ʆʪ ʜʘʤʘʩʩʢʦʡ ʩʪʘʣʠ ʜʦ ʧʘʤʧʝʨʩʦʚ 

ɺʳ ʫʟʥʘʝʪʝ ʦ ʪʦʤ: 

Å ʢʘʢ ʜʝʣʘʶʪ ʙʝʪʦʥ, 

Å ʧʦʯʝʤʫ ʨʞʘʚʝʝʪ ʞʝʣʝʟʦ, ʘ ʪʠʪʘʥ - ʥʝʪ, 

Å ʧʦʯʝʤʫ ʜʘʤʘʩʩʢʘʷ ʩʪʘʣʴ ʪʘʢʘʷ ʦʩʪʨʘʷ ʠ 

Å ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, 

Å ʯʪʦ ʪʘʢʦʝ ʥʘʥʦʬʘʟʥʳʝ ʠ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

Å ʯʪʦ ʪʘʢʦʝ ʧʦʣʠʤʝʨʳ ʠ 

Å ʢʘʢ ʦʥʠ ʚʧʠʪʳʚʘʶʪ ʚʦʜʫ ʠ ʟʘʱʠʱʘʶʪ ʦʪ ʞʘʨʳ,  

Å ʧʦʤʥʷʪ ʠ ʩʧʘʩʘʶʪ ʦʪ ʧʫʣʠ, 

Å ʯʪʦ ʪʘʢʦʝ ʪʝʬʣʦʥ ʠ ʧʦʯʝʤʫ ʠʟ ʥʝʛʦ ʜʝʣʘʶʪ ʩʢʦʚʦʨʦʜʢʠ ʠ ʧʫʣʠ 



ʄʘʪʝʨʠʘʣʳ ʙʳʚʘʶʪ: 

Å ʩʪʨʦʠʪʝʣʴʥʳʝ (ʙʝʪʦʥ, ʢʠʨʧʠʯ, ʩʪʝʢʣʦ...), 

Å ʤʝʪʘʣʣʳ 

Å ʧʣʘʩʪʤʘʩʩʳ 

Å ʢʦʤʧʦʟʠʪʥʳʝ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ... 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ 

ʦʙʣʘʜʘʪʴ: 

Å ʜʦʩʪʘʪʦʯʥʦʡ ʪʚʸʨʜʦʩʪʴʶ, ʧʨʦʯʥʦʩʪʴʶ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴʶ, 

Å ʚʧʠʪʳʚʘʪʴ ʚʦʜʫ ʠʣʠ ʦʪʪʘʣʢʠʚʘʪʴ ʝʸ, ʘ ʪʘʢʞʝ 

Å ʘʥʪʠʢʦʨʨʦʟʠʡʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ... 



ɹʝʪʦʥ - ʦʩʥʦʚʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ 

ɹʝʪʦʥʫ ʙʦʣʝʝ 2000 ʣʝʪ. ʇʘʥʪʝʦʥ ʚ ʈʠʤʝ ʩʜʝʣʘʥ ʠʟ ʙʝʪʦʥʘ. ɹʝʪʦʥ ʠ ʜʦ 

ʩʠʭ ʧʦʨ - ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʪʘʢ ʢʘʢ: 

Å ʟʘʩʪʳʚʘʷ, ʙʝʪʦʥ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʫʶ ʬʦʨʤʫ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʢʦʨʷʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʠʨʧʠʯʝʡ.  

ɹʝʪʦʥ ʷʚʣʷʝʪʩʷ ʩʤʝʩʴʶ ʮʝʤʝʥʪʘ, ʧʝʩʢʘ, ʛʨʘʚʠʷ ʠʣʠ ʜʨʫʛʠʭ 

ʥʘʧʦʣʥʠʪʝʣʝʡ, ʢ ʢʦʪʦʨʦʡ ʜʦʙʘʚʣʷʝʪʩʷ ʚʦʜʘ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʦʜʳ 

ʙʝʪʦʥ ʥʘʯʠʥʘʝʪ ʟʘʩʪʳʚʘʪʴ. ʆʜʥʘʢʦ, ʟʘʩʪʳʚʘʥʠʝ ʙʝʪʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ, ʯʪʦ ʜʘʸʪ ʩʪʨʦʠʪʝʣʷʤ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 4 

ʯʘʩʘ, ʯʪʦʙʳ ʜʦʩʪʘʚʠʪʴ ʝʛʦ ʦʪ ʤʝʩʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʦ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ ʚʦ ʚʨʘʱʘʶʱʠʭʩʷ ʸʤʢʦʩʪʷʭ. 

ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʩʦʩʪʘʚ ʙʝʪʦʥʘ (ʧʦ ʚʝʩʫ): 

Å 1 ʯʘʩʪʴ ʮʝʤʝʥʪʘ 

Å 2 ʯʘʩʪʠ ʧʝʩʢʘ 

Å 4 ʯʘʩʪʠ ʛʨʘʚʠʷ ʠʣʠ ʤʝʣʢʠʭ ʢʘʤʥʝʡ 

Å 1,5 ʯʘʩʪʠ ʚʦʜʳ 

ɿʘʩʪʳʚʘʥʠʝ ʙʝʪʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʮʝʤʝʥʪ 

ʧʦʩʪʝʧʝʥʥʦ ʩʚʷʟʳʚʘʝʪ ʚʩʶ ʚʦʜʫ  



ʎʝʤʝʥʪ - ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʯʘʩʪʴ ʙʝʪʦʥʘ 

ʅʘʟʚʘʥʠʝ
ɺʝʩʦʚʦʡ

ʧʨʦʮʝʥʪ
ʍʠʤ. ʬʦʨʤʫʣʘ

ʊʨʠ-ʢʘʣʴʮʠʡ ʩʠʣʠʢʘʪ50% 3Ca0
.
SiO2

ɼʠ-ʢʘʣʴʮʠʡ ʩʠʣʠʢʘʪ25% 2Ca0
.
SiO2

ʊʨʠ-ʢʘʣʴʮʠʡ ʘʣʶʤʠʥʘʪ10% 3Ca0
.
Al 2O3

ʊʝʪʨʘ-ʢʘʣʴʮʠʡ ʘʣʶʤʠʥʦʬʝʨʨʠʪ10% 4Ca0
.
Al 2

.
Fe2O3

ɻʠʧʩ 5% CaSO4
.
H2O

ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʩʦʩʪʘʚ ʮʝʤʝʥʪʘ 

ʉʦʩʪʘʚ ʮʝʤʝʥʪʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʝʛʦ 

ʦʞʠʜʘʶʪ. ʆʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ ʦʢʦʣʦ 75% ʮʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʶʪ ʢʘʣʴʮʠʡ-ʩʠʣʠʢʘʪʳ. ʈʝʘʢʮʠʷ 

ʛʠʜʨʘʪʘʮʠʠ (ʩʚʷʟʳʚʘʥʠʷ ʚʦʜʳ), ʧʨʠʚʦʜʷʱʘʷ ʢ ʟʘʪʚʝʨʜʝʥʠʶ ʙʝʪʦʥʥʦʡ ʧʘʩʪʳ ʧʨʦʪʝʢʘʝʪ ʦʯʝʥʴ ʜʦʣʛʦ, ʠ 

ʯʝʤ ʜʦʣʰʝ ʦʥʘ ʠʜʸʪ, ʪʝʤ ʪʚʸʨʞʝ ʩʪʘʥʦʚʠʪʩʷ ʙʝʪʦʥ. ʉʥʘʯʘʣʘ ʩʪʘʥʦʚʠʪʩʷ ʪʚʸʨʜʳʤ ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʪʦʥʘ, 

ʘ ʧʦʪʦʤ ʝʛʦ ʚʥʫʪʨʝʥʥʠʝ ʩʣʦʠ.  

ʂʘʣʴʮʠʡ ʩʠʣʠʢʘʪʳ ʮʝʤʝʥʪʘ ʠʛʨʘʶʪ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʟʘʪʚʝʨʜʝʥʠʷ ʙʝʪʦʥʘ. ʇʨʠ ʵʪʦʤ, ʪʨʠ-

ʢʘʣʴʮʠʡ ʩʠʣʠʢʘʪʳ ʩʚʷʟʳʚʘʪʩʷ ʩ ʚʦʜʦʡ ʙʳʩʪʨʝʝ (ʢʘʞʜʘʷ ʤʦʣʝʢʫʣʘ ʩʚʷʟʳʚʘʝʪ 3 ʤʦʣʝʢʫʣʳ ʚʦʜʳ) ʠ 

ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 7-ʤʠ ʜʥʝʡ. ʀʟʤʝʥʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ 

ʩʨʦʢʠ ʟʘʚʠʩʠʪ ʦʪ ʜʦʣʠ ʜʠ-ʢʘʣʴʮʠʡ ʩʠʣʠʢʘʪʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʚʦʜʫ ʤʝʜʣʝʥʥʝʝ (ʢʘʞʜʘʷ ʤʦʣʝʢʫʣʘ 

ʩʚʷʟʳʚʘʝʪ 2 ʤʦʣʝʢʫʣʳ ʚʦʜʳ). ʆʙʝ ʵʪʠ ʨʝʘʢʮʠʠ ʠʜʫʪ ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ, ʘ ʢʦʥʝʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʷʚʣʷʶʪʩʷ ʛʠʜʨʦʢʩʠʜ ʢʘʣʴʮʠʷ, Ca(OH)2 ʠ ʢʘʣʴʮʠʡ-ʩʝʣʠʢʘʪ-ʛʠʜʨʘʪ, CaO.SiO2
.H2O, ʢʨʠʩʪʘʣʣʳ 

ʢʦʪʦʨʦʛʦ ʜʝʣʘʶʪ ʙʝʪʦʥ ʪʘʢʠʤ ʧʨʦʯʥʳʤ. ʊʨʠ-ʢʘʣʴʮʠʡ ʘʣʶʤʠʥʘʪ ʩʚʷʟʳʚʘʝʪ ʢʘʣʴʮʠʡ ʦʯʝʥʴ ʙʳʩʪʨʦ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ (ʢʘʞʜʘʷ ʤʦʣʝʢʫʣʘ ʩʚʷʟʳʚʘʝʪ 26 ʤʦʣʝʢʫʣ ʚʦʜʳ) ʩ ʚʳʜʝʣʝʥʠʝʤ ʦʛʨʦʤʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʠ ʧʦʵʪʦʤʫ ʦʥ, ʘ ʪʘʢʞʝ ʛʠʧʩ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ.  



ʇʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ 

ʎʝʤʝʥʪʥʳʡ ʟʘʚʦʜ 

ʠʟʚʝʩʪʥʷʢ 
(CaCO3) 

+ 
ʛʣʠʥʘ 

(ʘʣʶʤʦʩʠʣʠʢʘʪʳ) 

ʦʛʦʥʴ 

ʮʝʤʝʥʪ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʜʦʣʴ ʮʠʣʠʥʜʨʘ ʧʝʯʠ 



ɿʘʩʪʳʚʘʥʠʝ ʙʝʪʦʥʘ 

ʚʦʜʘ 

ʥʘʧʦʣʥʠʪʝʣʠ (ʛʣʠʥʘ, ʧʝʩʦʢ, ʛʨʘʚʠʡ, 

ʤʝʪʘʣʣ ʠ ʪ.ʧ.) 

ʂʨʠʩʪʘʣʣʳ ʢʘʣʴʮʠʡ-ʩʝʣʠʢʘʪ-ʛʠʜʨʘʪʘ,  
CaO.SiO2

.H2O  

0 1 

2 3 

ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʪʘʜʠʠ 

ʟʘʩʪʳʚʘʥʠʷ ʙʝʪʦʥʘ (1-2-3) 

Å ʇʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʟʘʚʠʚʠʩʪ ʦʪ ʧʨʦʯʥʦʩʪʠ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʦʪ 

ʪʦʛʦ, ʩʢʦʣʴʢʦ ʦʩʪʘʣʦʩʴ ʚ ʥʸʤ ʚʦʜʳ.  

Å ʎʝʥʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʪʘʤ ʥʘʧʦʣʥʠʪʝʣʠ 



ʉʠʣʠʢʘʪʳ ʩʦʩʪʘʚʣʷʶʪ  

ʦʢʦʣʦ 90% ʩʦʩʪʘʚʘ ʢʦʨʳ ɿʝʤʣʠ,  

ʧʦʵʪʦʤʫ ʮʝʤʝʥʪ ʚʩʝʛʜʘ ʙʫʜʝʪ  

ʩʘʤʳʤ ʜʝʰʸʚʳʤ ʠ ʜʦʩʪʫʧʥʳʤ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʀ ʩʢʦʨʦ ʚʩʷ ʥʘʰʘ ʧʣʘʥʝʪʘ ʙʫʜʝʪ ʧʦʢʨʳʪʘ ʩʝʪʴʶ ʙʝʪʦʥʥʳʭ ʜʦʨʦʛ, ʘ ʚʜʦʣʴ ʜʦʨʦʛ ʙʫʜʫʪ ʩʪʦʷʪʴ ʙʝʪʦʥʥʳʝ 

ʢʦʨʦʙʢʠ ʟʜʘʥʠʡ. ʅʫ, ʘ ʧʦ ʜʦʨʦʛʘʤ ʙʫʜʫʪ ʥʝʩʪʠʩʴ ʤʘʰʠʥʳ ʠ é ʧʦʨʪʠʪʴ ʚʦʟʜʫʭ, ʠ ʜʳʰʘʪʴ ʥʘʤ ʙʫʜʝʪ 

ʥʝʯʝʤé ʀ ʪʦʛʜʘ ʥʘʤ ʧʦʤʦʞʝʪ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʪʦʥʘ... 

ʂʩʪʘʪʠ, ʢʪʦ ʭʦʯʝʪ ʨʘʩʩʢʘʟʘʪʴ ʥʘʤ, ʢʘʢ ʜʝʣʘʶʪ ʢʠʨʧʠʯ ʠʣʠ ʩʪʝʢʣʦ? 



ɹʝʪʦʥʥʳʝ ʧʦʢʨʳʪʠʷ ʜʦʨʦʛ, ʩʦʜʝʨʞʘʱʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 6-ʥʤ ʰʘʨʠʢʠ ʜʚʫʦʢʠʩʠ 

ʪʠʪʘʥʘ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʘ ʛʝʥʝʨʠʨʫʶʪ çʨʝʘʢʪʠʚʥʳʡè ʢʠʩʣʦʨʦʜ 

(ʛʠʜʨʦʢʩʠʣ ʨʘʜʠʢʘʣʳ), ʢʦʪʦʨʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ Nʆx ʚ ʠʦʥʳ NO3, ʩʤʳʚʘʝʤʳʝ 

ʧʦʪʦʤ ʜʦʞʜʸʤ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʢʨʳʪʠʷ ʧʦʢʘʟʘʥʘ ʚ ɻʦʥʛ ʂʦʥʛʝ, ʛʜʝ ʦʥʦ ʥʘ 

90% ʫʤʝʥʴʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚʨʝʜʥʳʭ Nʆx. 

Tiʆ2 ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ ʚ ʟʫʙʥʦʡ ʧʘʩʪʝ (20 - 250 ʥʤ ʰʘʨʠʢʠ), ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʦʢʨʳʪʠʷ ʦʢʦʥ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ Tiʆ2 ʜʝʡʩʪʚʫʝʪ ʪʦʞʝ ʧʦʩʣʝ 

ʘʢʪʠʚʘʮʠʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʣʸʥʢʘ ʛʨʷʟʠ ʨʘʟʨʫʰʘʝʪʩʷ, ʠ ʩʪʝʢʣʦ 

ʩʘʤʦʦʯʠʰʘʝʪʩʷ. 

Nʆx 

Nʆ3 

Tiʆ2 

ʋʌ 

ʂʘʢ ʪʠʪʘʥ ʤʦʞʝʪ ʦʯʠʱʘʪʴ ʚʦʟʜʫʭ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ 

ʙʝʪʦʥ 

ɺʩʝ ʤʳ ʢʦʥʝʯʥʦ ʟʥʘʝʤ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʪʠʪʘʥʘ - ʧʨʦʯʥʦʩʪʴ ʠ ʩʪʦʡʢʦʩʪʴ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʦʥ ʧʨʦʯʝʥ, ʢʘʢ ʩʪʘʣʴ, ʥʦ ʥʝ ʨʞʘʚʝʝʪ. ɸ ʚʦʦʙʱʝ, ʧʦʯʝʤʫ ʞʝʣʝʟʦ ʨʞʘʚʝʝʪ? 



ʇʦʯʝʤʫ ʨʞʘʚʝʝʪ ʞʝʣʝʟʦ ʠ ʥʝ ʨʞʘʚʝʝʪ ʪʠʪʘʥ 
ʨʞʘʚʯʠʥʘ 

ʞʝʣʝʟʦ 

ʢʘʪʦʜ 

ʘʥʦʜ 

ʚʦʜʘ 

ʄʥʦʛʠʝ ʤʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ ʪʨʘʪʷʪ ʝʞʝʛʦʜʥʦ ʥʘ ʙʦʨʴʙʫ ʩ ʢʦʨʨʦʟʠʝʡ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦ ʨʞʘʚʝʶʱʠʝ 
ʞʝʣʝʟʥʳʝ ʠ ʩʪʘʣʴʥʳʝ ʠʟʜʝʣʠʷ, ʭʦʪʷ ʢʦʨʨʦʟʠʠ ʧʦʜʚʝʨʞʝʥʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʤʝʪʝʣʣʳ. ʅʝʜʦʩʪʘʪʦʢ 
ʞʝʣʝʟʘ ʥʝ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʢʠʩʣʦʨʦʜʦʤ ʠ ʚʦʜʦʡ ʦʥ ʦʢʠʩʣʷʝʪʩʷ, ʘ ʚ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʦʢʠʩʝʣ ʞʝʣʝʟʘ 
ʦʪʩʣʘʠʚʘʝʪʩʷ ʦʪ ʥʝʦʢʠʩʣʝʥʥʦʡ ʝʛʦ ʤʘʩʩʳ ʠ ñʧʦʜʩʪʘʚʣʷʝʪò ʧʦʜ ʦʢʠʩʣʝʥʠʝ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʪʦʣʱʠʥʘ ʤʝʪʘʣʣʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʠ ʝʛʦ ʧʨʦʯʥʦʩʪʴ. ɼʚʠʞʝʥʠʝ ʠʦʥʦʚ ʞʝʣʝʟʘ ʠʟ 
ñʷʤʢʠò ʚ ñʢʫʯʢʫò ʨʞʘʚʯʠʥʳ ʙʫʜʝʪ ʪʝʤ ʙʳʩʪʨʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʙʫʜʝʪ ʧʨʦʚʦʜʠʤʦʩʪʴ ʚʦʜʷʥʦʛʦ ʤʦʩʪʠʢʘ, 
ʩʦʝʜʠʥʷʶʱʝʛʦ ʠʭ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʚʦʢʨʫʛ ʙʫʜʝʪ ʤʥʦʛʦ ʩʦʣʝʡ, ʪʦ ʠ ʨʞʘʚʝʪʴ ʞʝʣʝʟʦ ʙʫʜʝʪ ʙʳʩʪʨʝʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʘʣʣʳ, ʦʢʠʩʣʳ ʢʦʪʦʨʳʭ ʢʨʝʧʢʦ ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʩʚʦʠʤ 
ʥʝʦʢʠʩʣʠʚʰʠʤʩʷ ʩʦʩʝʜʷʤ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, ʘʣʶʤʠʥʠʡ ʠ ʪʠʪʘʥ. ʆʙʳʯʥʫʶ ʩʪʘʣʴ ʪʦʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 
ʥʝʨʞʘʚʝʶʱʝʡ, ʝʩʣʠ ʜʦʙʘʚʠʪʴ ʚ ʥʝʸ ʦʢʦʣʦ 10% ʭʨʦʤʘ, ʦʢʠʩʝʣ ʢʦʪʦʨʦʛʦ ʪʦʣʱʠʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʘʪʦʤʥʳʭ 
ʩʣʦʸʚ, ʚ ʦʪʣʠʯʠʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʞʝʣʝʟʘ, ʥʝ ʦʪʩʣʘʠʚʘʝʪʩʷ ʠ ʥʘʜʸʞʥʦ ʟʘʱʠʱʘʝʪ ʚʥʫʪʨʝʥʥʠʝ ʩʣʦʠ ʩʪʘʣʠ ʦʪ 
ʢʦʥʪʘʢʪʘ ʩ ʚʦʜʦʡ ʠ ʢʠʩʣʦʨʦʜʦʤ.ʅʠʢʘʢʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ ʥʝ ʠʤʝʝʪ. 



ʀʟʜʝʣʠʷ ʠʟ ʪʠʪʘʥʘ ʧʨʦʯʥʳʝ, ʣʸʛʢʠʝ ʠ ʥʝ ʙʦʷʪʩʷ ʢʦʨʨʦʟʠʠ. 

ʇʦʵʪʦʤʫ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʘʤʦʣʸʪʦʚ, 

ʛʦʥʦʯʥʳʭ ʤʘʰʠʥ, ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʙʫʨʦʚ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʨʦʪʝʟʦʚ. ʉʝʨʦ-ʩʝʨʝʙʨʠʩʪʳʡ ʤʝʪʘʣ 

ʜʦʚʦʣʴʥʦ ʜʦʨʦʛ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʴʶ ʠ 

ʘʣʣʶʤʠʥʠʝʤ. ʊʦʣʴʢʦ ʵʪʦ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ. ʊʠʪʘʥʘ ʥʘ ɿʝʤʣʝ ʤʥʦʛʦ ʠ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʩʨʝʜʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʦʥ ʟʘʥʠʤʘʝʪ 

9-ʦʝ ʤʝʩʪʦ. ɺʳʩʦʢʦʡ ʮʝʥʫ ʪʠʪʘʥʘ ʜʝʣʘʝʪ ʦʯʝʥʴ ʩʣʦʞʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʝʛʦ ʦʯʠʩʪʢʠ ʠʟ ʨʫʜʳ. 

ʇʦʯʝʤʫ ʚʩʸ ʞʝʣʝʟʦ ʥʝ ʟʘʤʝʥʷʪ ʥʘ ʪʠʪʘʥ 

ʈʝʙʷʪʘ, ʢʪʦ ʠʟ ʚʘʩ ʭʦʯʝʪ ʫʟʥʘʪʴ ʧʦ-ʙʦʣʴʰʝ ʦʙ ʠʩʪʦʨʠʠ ʦʪʢʨʳʪʠʷ ʪʠʪʘʥʘ, ʦ ʪʦʤ, ʢʘʢ ʝʛʦ 

ʜʦʙʳʚʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ?  (ʪʝʤʘ ʨʝʬʝʨʘʪʘ) ʅʫ, ʘ ʤʳ ʧʦʧʨʦʙʫʝʤ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: ñʆʪ 

ʯʝʛʦ ʟʘʚʠʩʠʪ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ?ò 



ʆʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ 

ʃʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʨʘʟʨʫʰʘʝʪʩʷ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ, ʢʦʛʜʘ ʤʳ ʦʜʠʥ ʩʣʦʡ ʘʪʦʤʦʚ ʦʪʨʳʚʘʝʤ ʦʪ ʩʦʩʝʜʥʝʛʦ 

FA 

ʅʦ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʠʣʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʪʨʳʚʘ ʦʜʥʦʛʦ ʘʪʦʤʥʦʛʦ ʩʣʦʷ ʦʪ ʜʨʫʛʦʛʦ FA ʚ 10-1000 ʨʘʟ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʘ ʧʦʩʣʝʜʥʷʷ ʤʦʞʝʪ ʦʯʝʥʴ ʩʠʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ ʜʘʞʝ ʜʣʷ ʦʜʥʦʛʦ ʠ 

ʪʦʛʦ ʞʝ ʚʝʱʝʩʪʚʘ  

ɺ 1920 ʛʦʜʫ ɸ. ɻʨʠʬʬʠʪ (Griffith) ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ 

ʧʨʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ, ʬʦʨʤʘ  ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʪʨʝʰʠʥ, ʦʪ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ 

ʠʟʙʘʚʠʪʴʩʷ. ɺ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʝʩʪʴ ʪʨʝʱʠʥʳ, ʩʠʣʘ, 

ʠʩʧʳʪʳʚʘʶʱʘʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣ, ʧʨʠʣʦʞʝʥʘ ʥʝ ʢʦ 

ʚʩʝʤʫ ʩʣʦʶ, ʘ ʢ ʮʝʧʦʯʢʝ ʘʪʦʤʦʚ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʚʝʨʰʠʥʝ 

ʪʨʝʱʠʥʳ, ʠ ʧʦʵʪʦʤʫ ʨʘʟʜʚʠʥʫʪʴ ʩʣʦʠ ʦʯʝʥʴ ʣʝʛʢʦ. 



ʆʢʦʣʦ ʪʨʝʱʠʥ ʤʘʪʝʨʠʘʣ ʛʦʨʘʟʜʦ ʩʠʣʴʥʝʝ ʨʘʩʪʷʛʠʚʘʝʪʩʷ 



ʏʝʤ ʦʩʪʨʝʝ ʪʨʝʱʠʥʘ, ʪʝʤ ʝʡ çʭʫʞʝè 



Å ʄʳ ʥʝ ʤʦʞʝʤ ʧʨʝʜʩʢʘʟʘʪʴ ʧʨʦʯʥʦʩʪʴ ɼɸʅʅʆɻʆ ʦʙʨʘʟʮʘ 

ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʢʘʢ ʥʝ ʟʥʘʝʤ ʢʘʢʠʝ ʠ ʩʢʦʣʴʢʦ ʪʘʤ ʤʠʢʨʦʪʨʝʱʠʥ 

Å ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʨʦʯʥʳʤ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ 

ʤʥʦʛʦʩʣʦʡʥʳʤ, ʠ ʩʣʦʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʦʣʴʟʠʪʴ 

ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ, ʥʝ ʠʟʤʝʥʷʷ ʩʚʦʝʡ ʜʣʠʥʳ 

Å ɿʘʪʦʯʠʪʴ ʦʩʪʨʦ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢ ʢʘʢ, 

ʟʘʪʘʯʠʚʘʷ, ʤʳ ʩʨʘʟʫ ʞʝ ʠ ʧʨʦʚʝʨʷʝʤ ʥʘ ʧʨʦʯʥʦʩʪʴ ñʥʘ ʠʟʛʠʙò! 

ɺʳʚʦʜ ʠʟ ʪʝʦʨʠʠ ʪʨʝʱʠʥ ɻʨʠʬʬʠʪʘ: 



ɼʘʤʘʩʩʢʘʷ ʠ ʙʫʣʘʪʥʘʷ ʩʪʘʣʴ 

- ʩʪʘʣʴ, ʧʦʣʫʯʝʥʥʘʷ ʢʫʟʥʝʯʥʦʡ ʩʚʘʨʢʦʡ ʩʪʘʣʴʥʳʭ 

ʧʦʣʦʩ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʣʝʨʦʜʘ ʠʣʠ ʠʟ 

ʩʧʝʮʠʘʣʴʥʳʭ çʩʣʦʠʩʪʳʭè ʟʘʛʦʪʦʚʦʢ 

0,5 ʤʤ 

ʄʠʢʨʦʬʦʪʦ ʩʪʨʫʢʪʫʨʳ 

ʜʘʤʘʩʩʢʦʡ ʩʪʘʣʠ 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʤʘʩʩʢʦʡ ʩʪʘʣʠ ʚʩʝʛʜʘ ʧʦʷʚʣʷʝʪʩʷ 

ʨʠʩʫʥʦʢ, ʩʚʷʟʘʥʥʳʡ ʩʦ ʩʣʦʠʩʪʦʡ ʝʸ ʩʪʨʫʢʪʫʨʦʡ - 

ʣʝʩʪʥʠʮʘ ʄʘʛʦʤʝʪʘ ʠ ʨʦʟʳ. ʉʪʘʣʴ ʤʦʞʥʦ ʟʘʪʦʯʠʪʴ 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʦʥʘ ʙʫʜʝʪ ʨʝʟʘʪʴ ʥʘ ʣʝʪʫ ʰʸʣʢʦʚʳʡ 

ʰʘʨʬ. 



ɼʘʤʘʩʩʢʘʷ ʠ ʙʫʣʘʪʥʘʷ ʩʪʘʣʴ 

ɾʝʣʝʟʥʳʝ ʩʣʠʪʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʧʫʪʸʤ ʢʦʚʢʠ 

ʠʟʛʦʪʦʚʣʷʣʠ ʜʘʤʘʩʩʢʫʶ ʩʪʘʣʴ. ʕʪʠ ʟʘʛʦʪʦʚʢʠ 

ʧʨʠʚʦʟʠʣʠ ʠʟ ʀʥʜʠʠ, ʛʜʝ ʜʦʙʳʚʘʣʘʩʴ ʞʝʣʝʟʥʘʷ 

ʨʫʜʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ çʧʨʠʤʝʩʝʡè: V, Mo, 

Cr, Mn, ʠ Nb. ɺ ʧʨʦʮʝʩʩʝ ʦʙʦʛʘʱʝʥʠʷ ʨʫʜʳ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʨʦʜʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 1,5% ʠ 

ʚ ʞʝʣʝʟʥʦʤ ʩʣʠʪʢʝ ʨʷʜʦʤ ʩ ʧʨʠʤʝʩʷʤʠ ʧʦʷʚʣʷʣʠʩʴ 

ʦʯʝʥʴ ʧʨʦʯʥʳʝ 5-10 ʤʢʤ ʯʘʩʪʠʮʳ ʢʘʨʙʠʜʘ ʞʝʣʝʟʘ, 

F3C. ʉʣʦʠʩʪʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʯʘʩʪʠʮ F3C ʚʳʟʚʘʥʦ 

ñʫʟʦʨʦʤò ʟʘʩʪʳʚʘʥʠʷ ʤʝʪʘʣʣʘ, ʯʝʤ-ʪʦ ʧʦʭʦʞʠʤ ʥʘ 

ʧʦʷʚʣʝʥʠʝ ʤʦʨʦʟʥʦʛʦ ʫʟʦʨʘ ʥʘ ʦʢʥʘʭ ʟʠʤʦʡ. ʀʟ 

ʤʝʩʪʘ, ʛʜʝ ʥʘʯʠʥʘʝʪ ʟʘʩʪʳʚʘʥʠʝ ʧʨʠʤʝʩʠ 

ʚʳʪʘʣʢʠʚʘʶʪʩʷ, ʠ ʚ ʩʦʩʝʜʥʠʭ ʦʙʣʘʩʪʷʭ ʠʟ-ʟʘ 

ʚʦʟʨʦʩʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʤʝʩʝʡ (ʧʦʤʥʠʤ ʦʙ 

ʘʥʪʠʬʨʠʟʘʭ) ʟʘʩʪʳʚʘʥʠʝ ʟʘʤʝʜʣʷʝʪʩʷ ʠ ʦʙʨʘʟʫʝʪʩʷ 

ʢʘʨʙʠʜ ʞʝʣʝʟʘ 
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ʟʘʩʪʳʚʰʝʝ ʞʝʣʝʟʦ 

ʧʨʠʤʝʩ

ʠ 



ʅʘʥʦʬʘʟʥʳʝ ʤʘʪʝʨʠʘʣʳ - ʩʦʚʨʝʤʝʥʥʳʝ ʘʥʘʣʦʛʠ 

ʜʘʤʘʩʩʢʦʡ ʩʪʘʣʠ 

ʪʝʧʣʦ 

ʦʙʳʯʥʳʡ ʢʫʩʦʢ ʤʝʜʠ 

ʩʭʝʤʘ ʠ ʤʠʢʨʦʬʦʪʦ ʥʘʥʦ-ʯʘʩʪʠʮ Cu, 

ʥʘʣʦʞʝʥʥʳʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ 

ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʚ ʥʤ 

ʤʢʤ 
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ʇʨʦʯʥʦʩʪʴ ʥʘʥʦ-ʬʘʟʥʦʛʦ ʦʙʨʘʟʮʘ ʤʝʜʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 6 ʨʘʟ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʩ 50 ʤʢʤ (ʦʙʳʯʥʳʡ ʦʙʨʘʟʝʮ) ʜʦ 

6 ʥʤ 



ɿʘʯʝʤ ʥʫʞʥʳ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ? 

ʀʟʤʝʥʷʷ ʧʨʦʮʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʇʃɸɺʅʆ ʠʟʤʝʥʷʪʴ ʠʭ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ñʣʘʪʘʥʠʷ ʜʳʨò ʫ ʩʘʤʦʣʸʪʦʚ ʠ ʢʦʨʘʙʣʝʡ, ʪʘʢ ʢʘʢ ñʟʘʧʣʘʪʢʘò ʜʦʣʞʥʘ 

ʠʤʝʪʴ, ʥʘʧʨʠʤʝʨ, ʪʘʢʫʶ ʞʝ ʞʸʩʪʢʦʩʪʴ, ʢʘʢ ʦʢʨʫʞʘʶʱʠʝ ʵʣʝʤʝʥʪʳ. ʀʥʘʯʝ, ʝʩʣʠ ʜʦʧʫʩʪʠʤ, ʟʘʧʣʘʪʢʘ 

ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʞʸʩʪʢʦʩʪʴʶ, ʯʝʤ ʩʦʩʝʜʠ, ʪʦ ʥʘʛʨʫʟʢʘ ʥʘ ʩʦʩʝʜʝʡ ʚʦʟʨʘʩʪʸʪ, ʠ ʦʥʠ ʨʚʫʪʩʷ. 

ʇʘʩʩʘʞʠʨʩʢʠʝ ʩʘʤʦʣʸʪʳ Airbus 300-310, Boeing-777 ʩʦʜʝʨʞʘʪ ʜʦ 15% ʢʦʤʧʦʟʠʪʦʚ, ʘ ʠʩʩʪʨʝʙʠʪʝʣʴ F-22 

- ʜʦ 40%. 

ʉʢʨʳʪʳʝ ʜʝʬʝʢʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣʦʚ ʥʘʭʦʜʷʪ ʠʩʧʦʣʴʟʫʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠ 

ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʠʝ (ʪʝʧʣʦʚʦʡ ʠʤʧʫʣʴʩ + ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʦ 0,02 ʦʉ) ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ.  

ʂʦʛʜʘ ʥʫʞʥʳ ʥʝʦʙʳʯʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ. ʕʪʦ ʠ ʝʩʪʴ ʂʆʄʇʆɿʀʊʅʓɽ  ʤʘʪʝʨʠʘʣʳ. ɺ ʧʦʠʩʢʘʭ 

ʤʘʪʝʨʠʘʣʘ, ʜʣʷ ɹɽɿʆʇɸʉʅʆɻʆ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʙʘʛʘʞʘ ʚ 

ʩʘʤʦʣʸʪʘʭ, ʙʳʣ ʠʟʫʯʝʥ ʤʥʦʛʦʩʣʦʡʥʳʡ ʘʣʶʤʠʥʠʡ, ʤʝʞʜʫ ʩʣʦʷʤʠ ʢʦʪʦʨʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʪʝʢʣʷʥʥʳʝ ʚʦʣʦʢʥʘ (Glare). ʉʪʝʢʣʦʚʦʣʦʢʥʘ ʦʙʝʩʧʝʯʠʚʘʣʠ 

ʚʳʩʦʢʫʶ ʣʦʢʘʣʴʥʫʶ ʞʸʩʪʢʦʩʪʴ, ʘ ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ ʜʝʣʘʣʘ ʤʘʪʝʨʠʘʣ ʣʝʛʢʦ-

ʜʝʬʦʨʤʠʨʫʝʤʳʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʩʣʝ ʚʟʨʳʚʘ ʚʥʫʪʨʠ ʪʘʢʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʚʩʷ 

ʵʥʝʨʛʠʷ ʚʟʨʳʚʘ ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʨʘʚʥʦʤʝʨʥʦ, ʠ ʢʦʥʪʝʡʥʝʨ ʧʨʦʩʪʦ ʨʘʟʜʫʚʘʣʩʷ. 

ʉʪʝʢʣʦʚʦʣʦʢʥʦ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʣʦ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʜʦ 1600 

ʛʨʘʜʫʩʦʚ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʜʝʣʘʝʪ ʧʦʣʸʪ 

ʙʝʟʦʧʘʩʥʳʤ ʜʘʞʝ ʧʦʩʣʝ ʚʟʨʳʚʘ ʙʘʛʘʞʘ ʥʘ ʙʦʨʪʫ. Glare ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ɸ-380 



ʇʣʘʩʪʤʘʩʩʳ - ʵʪʦ ʧʦʣʠʤʝʨʳ 



ʂʘʢ ʜʝʣʘʶʪ ʧʦʣʠʤʝʨʳ 

ʤʦʥʦʤʝʨʳ ʧʦʣʠʤʝʨ 

ʇʨʠʨʦʜʥʳʝ ʧʦʣʠʤʝʨʳ 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʣʠʤʝʨʳ 

ʮʝʣʣʶʣʦʟʘ 

ʧʦʣʠʵʪʠʣʝʥ 



ʂʘʢʠʝ ʙʳʚʘʶʪ ʧʦʣʠʤʝʨʳ 

ʛʦʤʦʧʦʣʠʤʝʨ 

ʢʦʧʦʣʠʤʝʨʳ: 

ʯʝʨʝʜʫʶʱʠʝʩʷ ʤʦʥʦʤʝʨʳ 

ʙʝʟ ʧʦʨʷʜʢʘ 

ʙʣʦʢʘʤʠ 

ʣʠʥʝʡʥʳʝ 

ʚʝʪʚʠʩʪʳʝ 

ʩʝʪʯʘʪʳʝ 



ʇʣʘʩʪʤʘʩʩʳ, ʩʧʘʩʘʶʱʠʝ ʞʠʟʥʴ 

ʂʝʚʣʘʨ 

ʂʝʚʣʘʨ (ʬʠʨʤʘ Du Pont) - ʵʪʦ ʥʝʡʣʦʥ, ʥʦ ʚʤʝʩʪʦ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʯʘʩʪʝʡ ʚ ʤʦʥʦʤʝʨ 

ʚʩʪʨʦʝʥʦ ʘʨʦʤʘʪʠʯʝʩʢʦʝ ʢʦʣʴʮʦ. ʇʨʠʩʫʪʩʪʚʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʮ ʥʝ ʜʘʸʪ ʥʠʪʷʤ 

ʂʝʚʣʘʨʘ ʩʛʠʙʘʪʴʩʷ, ʜʝʣʘʷ ʠʭ ʚ 16 ʨʘʟ ʞʸʩʪʯʝ, ʯʝʤ ʥʝʡʣʦʥʦʚʳʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 20 ʩʣʦʸʚ 

ʂʝʚʣʘʨʦʚʦʡ ʪʢʘʥʠ, ʩʰʠʪʳʝ ʚʤʝʩʪʝ ʤʦʛʫʪ ʟʘʜʝʨʞʘʪʴ 9-ʤʤ ʧʫʣʶ, ʣʝʪʷʱʫʶ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 400 ʤ/ʩ. ʇʨʠ ʵʪʦʤ, ʧʫʣʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʧʨʦʣʝʪʷ ʯʫʪʴ ʙʦʣʝʝ 4 ʩʤ - 

ʧʦʷʚʣʷʝʪʩʷ ʩʠʥʷʢ, ʥʦ ʥʠʢʘʢʠʭ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ɿʘ 25 ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʫʣʝʥʝʧʨʦʙʠʚʘʝʤʳʭ ʞʠʣʝʪʦʚ, ʩʜʝʣʘʥʥʳʭ ʠʟ ʂʝʚʣʘʨʘ ʙʳʣʠ ʩʧʘʩʝʥʳ ʪʳʩʷʯʠ ʞʠʟʥʝʡ. 



ʊʝʬʣʦʥ, ʥʝ ʧʨʠʣʠʧʘʶʱʠʡ ʥʠ ʢ ʯʝʤʫ 

ʂʘʢ ʧʦʢʨʳʚʘʶʪ ʪʝʬʣʦʥʦʤ ʚʝʱʠ, ʝʩʣʠ ʦʥ ʥʠ ʢ ʯʝʤʫ ʥʝ ʧʨʠʣʠʧʘʝʪ?  

Å ʀʟʛʦʪʦʚʣʷʶʪ ʥʝ ʯʠʩʪʳʡ ʧʦʣʠʬʪʦʨʵʪʠʣʝʥ, ʘ ʩʤʝʩʴ ʝʛʦ ʩ ʫʛʣʝʚʦʜʦʨʦʜʦʤ, ʢʦʪʦʨʳʡ 

ʠ ʧʨʠʢʨʝʧʣʷʝʪ ʝʛʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɽʩʣʠ ʫ ʚʝʱʝʩʪʚʘ ɸ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʥʠʞʝ, ʯʝʤ ʫ ɹ, ʪʦ ʚʝʱʝʩʪʚʦ ɹ ʢ ɸ ʥʝ 

ʧʨʠʣʠʧʘʝʪ. ʇʦʯʝʤʫ? 

ʪʝʬʣʦʥ 

ʧʦʣʠʵʪʠʣʝʥ 

ʧʦʣʠʵʪʠʣʝʥ 

ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʪʝʬʣʦʥʘ ʦʢʦʣʦ 20 ʤɼʞ/ʤ2, ʫ ʚʦʜʳ - 72 ʤɼʞ/ʤ2. ɹʫʜʝʪ 

ʣʠ ʚʦʜʘ (ʩʤʘʯʠʚʘʪʴ) ʨʘʩʪʝʢʘʪʴʩʷ ʧʦ ʪʝʬʣʦʥʫ ʠ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʘʧʝʣʴʢʠ, 

ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʤʦʞʥʦ ʩʪʨʷʭʥʫʪʴ?  

ʌʣʦʤʘʩʪʝʨʳ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ ʥʝ ʦʩʪʘʚʣʷʶʪ ʩʣʝʜʦʚ ʥʘ ʪʝʬʣʦʥʦʚʦʡ ʣʝʥʪʝ 



ʊʝʬʣʦʥ, ʜʝʣʘʶʱʠʡ ʞʠʟʥʴ ʣʝʛʯʝ  

ʊʝʬʣʦʥ - ʵʪʦ ʇʦʣʠʊʝʪʨʘʌʪʦʨʕʪʠʣʝʥ ʊʝʪʨʘʌʪʦʨʕʪʠʣʝʥ 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ: 

Å ʢʫʣʠʥʘʨʠʷ 

Å ʩʘʥʪʝʭʥʠʢʘ 

Å ʙʳʪʦʚʘʷ ʭʠʤʠʷ 

Å ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʪʝʟʳ 

ʊʝʬʣʦʥ ʧʨʦʜʘʸʪʩʷ ʧʦʜ ʤʥʦʛʠʤʠ ʪʦʨʛʦʚʳʤʠ ʤʘʨʢʘʤʠ: Silverstone, 

Fluron, Supra, Excalibur, Greblon, Xylon, Duracote, Resistal, 

Autograph, T-Fal ʠ ʪ.ʜ. 



ʊʝʬʣʦʥ, ʜʝʣʘʶʱʠʡ ʞʠʟʥʴ ʢʦʨʦʯʝ 

ʇʫʣʠ, ʫʙʠʡʮʳ ʧʦʣʠʮʝʡʩʢʠʭ (cop-killer) - ʩʜʝʣʘʥʥʳʝ ʚʤʝʩʪʦ 

ʩʚʠʥʮʘ ʠʟ ʪʚʸʨʜʦʡ ʣʘʪʫʥʠ ʠʣʠ ʩʪʘʣʠ, ʧʨʦʙʠʚʘʶʱʠʝ ʩʪʸʢʣʘ ʠ 

ʜʚʝʨʠ ʘʚʪʦʤʦʙʠʣʝʡ. ʉʥʘʨʫʞʠ ʦʥʠ ʧʦʢʨʳʪʳ ʩʣʦʝʤ ʪʝʬʣʦʥʘ, 

ʯʪʦʙʳ ʥʝ ʧʦʚʨʝʞʜʘʪʴ ʩʪʚʦʣ ʧʠʩʪʦʣʝʪʘ. ɺ ʬʠʣʴʤʝ ñʃʝʪʘʣʴʥʦʝ 

ʦʨʫʞʠʝò ʛʝʨʦʡ ʄʵʣʘ ɻʠʙʩʦʥʘ ʧʨʦʙʠʚʘʝʪ ʠʤʠ ʩʪʘʣʴʥʦʝ ʣʝʟʚʠʝ 

ʙʫʣʴʜʦʟʝʨʘ. 

ʊʝʬʣʦʥ ʦʯʝʥʴ ʪʦʢʩʠʯʝʥ ʜʣʷ ʧʪʠʮ. ʆʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ ʨʷʜʦʤ ʩ ʢʨʘʩʥʳʤʠ ʣʘʤʧʘʤʠ ʜʣʷ ʦʙʦʛʨʝʚʘ, 

ʧʦʢʨʳʪʳʤʠ ʪʝʬʣʦʥʦʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʯʠʩʪʳʤʠ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʪʝʬʣʦʥ ʠʩʧʘʨʷʝʪʩʷ ʩ ʧʦʢʨʳʪʳʭ ʘʥʪʠʧʨʠʛʘʨʥʳʤ 

ʧʦʢʨʳʪʠʝʤ (ʪʝʬʣʦʥʦʤ) ʩʢʦʚʦʨʦʜʦʢ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ. ɼʣʷ 

ʯʝʣʦʚʝʢʘ ʪʦʢʩʠʯʥʦʩʪʴ ʪʝʬʣʦʥʘ ʧʨʷʤʘ ʥʝ ʧʦʢʘʟʘʥʘ. 



ʇʦʣʠʤʝʨʥʳʝ ʚʦʣʦʢʥʘ - ʦʩʥʦʚʘ ñʫʤʥʳʭò ʪʢʘʥʝʡ 

ʂʦʛʜʘ ʤ  rʟʘʥʠʤʘʝʤʩʷ ʩʧʦʨʪʦʤ, ʤ  rʧʦʪʝʝʤ.ʇʦʪ, ʠʩʧʘʨʷʷʩʴ, ʠʟʙʘʚʣʷʝʪ ʥʘʩ ʦʪ ʠʟʙʳʪʢʘ 

ʪʝʧʣʘ. ʅʦ, ʝʩʣʠ ʦʜʝʞʜʘ ʧʨʠʣʝʛʘʝʪ ʙʣʠʟʢʦ ʢ ʪʝʣʫ, ʪʦ ʦʥʘ ʥʘʤʦʢʘʝʪ ʦʪ ʧʦʪʘ ʠ ʥʘʤ 

ʩʪʘʥʦʚʠʪʩʷ ʝʱʸ ʞʘʨʯʝ. ʄ  rʝʱʸ ʙʦʣʴʰʝ ʧʦʪʝʝʤ ʠ ʪ.ʜ. ʅʝʜʦʩʪʘʪʢʦʤ ʭʣʦʧʢʦʚʳʭ ʥʠʪʦʢ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʚʩʝʛʜʘ ʫʜʝʨʞʠʚʘʶʪ ʜʦ 7% ʚʦʜʳ; ʥʝʡʣʦʥ ʜʦ 4%. ʅʦʚʳʝ ʧʦʣʠʤʝʨʥʳʝ 

ʪʢʘʥʠ Coolmax ʠ Moistex ʠʤʝʶʪ ʦʯʝʥʴ ʥʠʟʢʦʝ ʩʨʦʜʩʪʚʦ ʢ ʚʦʜʝ ʠ ʫʜʝʨʞʠʚʘʶʪ ʣʠʰʴ 0,5% 

ʚʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʷ ʵʪʠ ʚʦʣʦʢʥʘ, ʤʦʞʥʦ ʪʘʢ ʫʩʪʨʦʠʪʴ ʪʢʘʥʴ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʫʪʠ ʜʣʷ ʢʘʧʠʣʣʷʨʥʦʛʦ ʦʪʩʘʩʳʚʘʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʧʦʪʘ ʠ ʧʨʠʭʦʜʘ ʢ ʢʦʞʝ 

ʚʦʟʜʫʭʘ ʜʣʷ ʝʛʦ ʠʩʧʘʨʝʥʠʷ. ɿʠʤʥʶʶ ʪʢʘʥʴ ʤʦʞʥʦ ʜʝʣʘʪʴ ʠʟ ʧʦʣʳʭ ʧʦʣʠʤʝʨʥʳʭ 

ʚʦʣʦʢʦʥ, ʚʦʟʜʫʭ ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʜʝʣʘʪʴ ʪʘʢʫʶ ʪʢʘʥʴ ʪʸʧʣʦʡ. ʂʩʪʘʪʠ, ʫ ʙʝʣʳʭ 

ʤʝʜʚʝʜʝʡ ʚʦʣʦʩʳ ʪʦʞʝ ʧʦʣʳʝ ʚʥʫʪʨʠ. ɼʝʣʘʷ ʧʦʣʠʤʝʨʳ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʤʠ, ʤʦʞʥʦ 

ʠʟʛʦʪʦʚʣʷʪʴ ʪʢʘʥʠ, ʤʝʥʷʶʱʠʝ ʦʢʨʘʩʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʩʚʝʱʝʥʠʷ, ʠʣʠ 

ʩʪʘʥʦʚʷʱʠʝʩʷ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤʠ ʧʨʠ ʧʘʜʝʥʠʠ ʧʝʨʚʳʭ ʢʘʧʝʣʴ ʜʦʞʜʷ. 



ɻʝʣʠ - ʩʧʣʝʪʸʥʥʳʝ ʧʦʣʠʤʝʨʳ ʚ ʨʘʩʪʚʦʨʝ 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʩʝ ʜʝʪʘʣʠ ʩʪʘʨʘʶʪʩʷ ʜʝʣʘʪʴ ʠʟ ʤʝʪʘʣʣʘ, ʢʝʨʘʤʠʢʠ ʠʣʠ ʧʣʘʩʪʤʘʩʩʳ. ʆʥʠ ʪʚʝʨʜʳʝ, 

ʧʨʦʯʥʳʝ, ʠ ʩ ʥʠʤʠ ʫʜʦʙʥʦ ʨʘʙʦʪʘʪʴ. ɺ ʞʠʚʦʡ ʧʨʠʨʦʜʝ ʚʩʸ ʧʦ-ʜʨʫʛʦʤʫ. ɺʥʫʪʨʝʥʥʦʩʪʴ ʥʘʰʠʭ ʤʳʰʮ ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʝʪ ʢʠʩʝʣʴ. ɺ ʬʠʟʭʠʤʠʠ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʥʘʟʳʚʘʶʪʩʷ ʛʝʣʷʤʠ ʠ ʤʥʦʛʠʝ ʠʭ 

ʩʚʦʡʩʪʚʘ ʣʝʞʘʪ ʤʝʞʜʫ ʞʠʜʢʠʤʠ ʠ ʪʚʝʨʜʳʤʠ ʚʝʱʝʩʪʚʘʤʠ.ʏʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʦʙʨʘʟʫʶʪʩʷ ʛʝʣʠ, ʚʦʟʴʤʝʤ 

ʧʦʣʠʤʝʨ, ʩʦʩʪʦʷʱʠʡ, ʥʘʧʨʠʤʝʨ, ʠʟ 10000 ʤʦʥʦʤʝʨʦʚ ʠ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʩʦʤ ʦʢʦʣʦ 1 ʤʣʥ. ɽʩʣʠ 

ʪʘʢʫʶ ʤʦʣʝʢʫʣʫ ʨʘʩʪʷʥʫʪʴ, ʪʦ ʝʸ ʜʣʠʥʘ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 3 ʤʢʤ. ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʤʥʦʛʠʝ ʯʘʩʪʠ 

ʵʪʦʡ ʤʦʣʝʢʫʣʳ ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʤʦʣʝʢʫʣʘ ʩʚʦʨʘʯʠʚʘʝʪʩʷ ʧʦʯʪʠ ʚ ʢʣʫʙʦʢ, ʠ ʨʝʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʪʘʢʦʛʦ ʧʦʣʠʤʝʨʘ ʦʢʦʣʦ 0,3 ʤʢʤ. ʀ ʢʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʣʠʤʝʨʦʚ ʚ ʨʘʩʪʚʦʨʝ ʥʝʚʝʣʠʢʘ, 

ʤʦʣʝʢʫʣʳ ʤʦʛʫʪ ʜʘʞʝ ʥʝ ʢʘʩʘʪʴʩʷ ʜʨʫʛ ʜʨʫʛʘ (ʘ), ʠ ʪʘʢʦʡ ʨʘʩʪʚʦʨ ʚʝʜʸʪ ʩʝʙʷ ʢʘʢ ʦʙʳʯʥʘʷ ʚʷʟʢʘʷ 

ʞʠʜʢʦʩʪʴ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʤʝʨʘ, ʝʛʦ ʤʦʣʝʢʫʣʳ ʥʘʯʠʥʘʶʪ ʮʝʧʣʷʪʴʩʷ ʜʨʫʛ ʟʘ ʜʨʫʛʘ ʠ 

ʠʭ ʩʪʨʫʢʪʫʨʘ ʥʘʯʠʥʘʝʪ ʥʘʧʦʤʠʥʘʪʴ ʚʝʨʤʠʰʝʣʴ ʚ ʩʫʧʝ (ʚ). ʅʫ, ʘ ʢʦʛʜʘ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ ʦʙʨʘʟʫʶʪʩʷ 

ʧʨʦʯʥʳʝ (ʢʦʚʘʣʝʥʪʥʳʝ, ʚʘʥ-ʜʝʨ ɺʘʘʣʴʩʦʚʳ ʠʣʠ ʚʦʜʦʨʦʜʥʳʝ) ʩʚʷʟʠ (ʩ), ʦʥʠ ʫʞʝ ʧʝʨʝʩʪʘʶʪ ʧʨʦʧʫʩʢʘʪʴ 

ʞʠʜʢʦʩʪʴ, ʠ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʝʱʝʩʪʚʘ ʥʘʟʳʚʘʶʪ ɻɽʃɽʄ.  


