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Abstract 

 

The report contains ___ p., ___ fig., ___ used sources, ___ annex (s). 

MODEL ROCKET, REWSP, RD, BALLISTIC CHARACTERISTICS, 

ROCKET ENGINE. 

The theoretical part contains a detailed description of the components of the rocket, 

the device and the principle of operation of the rocket engine and the interrelation between 

the parameters of the rocket, engines, and charge. 

The practical part of the work consisted in counting calculating the ballistic 

parameters of the model rocket. As a changing element element, model engines are 

selected from the existing nomenclature. 
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ɾʈɼ ï ʞʠʜʢʦʩʪʥʦʡ ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ʈɼ ï ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ʈɼʊʊ ï ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɺʚʝʜʝʥʠʝ 

 

ʈʘʢʝʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʘʢ ʩʧʦʨʪ, ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʝʱʝ ʚʦ ʚʨʝʤʝʥʘ 

ʉʦʚʝʪʩʢʦʛʦ ʩʦʶʟʘ. ɺ 1920 ʛʦʜʫ ʧʠʦʥʝʨʳ ʨʘʢʝʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʣʷ ʩʚʦʠʭ ʤʦʜʝʣʝʡ ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʝ ʜʚʠʛʘʪʝʣʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʎʠʦʣʢʦʚʩʢʦʛʦ, 

ʎʘʥʜʝʨʘ ʠʣʠ ʂʦʨʦʣʝʚʘ ʥʝ ʤʦʛʣʠ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʙʫʜʫʱʠʭ ʨʘʢʝʪ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʩʘʤʠ ʙʳʣʠ ʚ ʵʤʙʨʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʪʦ ʚʨʝʤʷ, ʟʘʧʫʩʢʘʷ ʧʨʠʤʠʪʠʚʥʳʝ ʤʦʜʝʣʠ 

ʨʘʢʝʪ, ʠʭ ʩʦʟʜʘʪʝʣʠ ʠ ʥʝ ʧʦʜʦʟʨʝʚʘʣʠ, ʯʪʦ ʵʪʦ ʟʘʥʷʪʠʝ ʟʘʚʦʶʝʪ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ 1960 ʛʦʜʫ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ 

ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʧʦʯʚʝ: ʧʝʨʚʳʡ ʟʘʧʫʩʢ ʩʦʚʝʪʩʢʦʛʦ ʩʧʫʪʥʠʢʘ ʚ ʢʦʩʤʦʩ, ʧʦʣʝʪ 

ʯʝʣʦʚʝʢʘ ʚ ʢʦʩʤʦʩ ʠ ʪ.ʜ.  

ʇʦʤʠʤʦ ʤʦʜʝʣʴʥʳʭ ʨʘʢʝʪ ʩʫʱʝʩʪʚʫʶʪ ʙʘʣʣʠʩʪʠʯʝʩʢʠʝ, ʠ ʢʦʩʤʠʯʝʩʢʠʝ 

ʨʘʢʝʪʳ. ʆʥʠ ʙʳʚʘʶʪ ʩ ʈɼʊʊ, ɾʈɼ. ʉ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʈɼʊʊ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʚʩʝʛʜʘ ʛʦʪʦʚʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠ ʥʝ ʪʨʝʙʫʶʪ ʟʘʧʨʘʚʢʠ ʙʘʢʦʚ ʧʝʨʝʜ ʩʘʤʳʤ ʟʘʧʫʩʢʦʤ, ʧʦʵʪʦʤʫ ʠʭ ʧʨʠʤʝʥʷʶʪ ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʨʘʢʝʪʥʳʭ ʩʥʘʨʷʜʘʭ. ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʨʘʢʝʪʥʳʡ ʩʥʘʨʷʜ ʢʣʘʩʩʘ çʟʝʤʣʷ-ʟʝʤʣʷè. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ɾʈɼ 

ʵʪʦ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʦ ʪʷʛʝ: ʨʝʛʫʣʠʨʫʷ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚʝʣʠʯʠʥʫ 

ʪʷʛʠ ʚ ʙʦʣʴʰʦʤ ʜʠʘʧʘʟʦʥʝ ʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʘʪʴ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʪʦʨʥʳʤ ʟʘʧʫʩʢʦʤ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ 

ʘʧʧʘʨʘʪʘ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʎʝʣʴ ʤʦʝʡ ʨʘʙʦʪʳ ð ʵʪʦ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʷ ʥʘ 

ʚʳʩʦʪʫ ʧʦʣʝʪʘ ʨʘʢʝʪʳ. 

 

 



ʃʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ 

 

 

ʈʘʢʝʪʘ ï ʵʪʦ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʧʨʠʚʦʜʠʤʳʡ ʚ ʜʚʠʞʝʥʠʝ ʨʝʘʢʪʠʚʥʳʤʠ 

ʩʠʣʘʤʠ. ɼʘʥʥʳʝ ʩʠʣʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʨʘʙʦʪʝ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʜʚʠʞʝʥʠʷ ʩʠʣʫ ʪʷʛʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʪʦʧʣʠʚʘ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. 

ʇʦʩʢʦʣʴʢʫ ʨʘʢʝʪʘ ʥʝʩʝʪ ʥʘ ʙʦʨʪʫ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʘʢʪʠʚʥʦʡ 

ʩʪʨʫʠ ʛʘʟʘ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʛʨʫʟʘ ʚ ʚʘʢʫʫʤʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʜʦʩʪʘʚʢʠ ʙʦʝʚʦʛʦ ʟʘʨʷʜʘ ʧʨʠ 

ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʷʭ. ɺ ʮʝʣʦʤ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʨʘʢʝʪʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ ï ʚʦʝʥʥʳʝ ʠ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʠʝ. 

ɼʣʷ ʥʘʫʯʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʢʝʪʳ: 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʨʘʢʝʪʳ ï ʥʦʩʠʪʝʣʠ ʩʧʫʪʥʠʢʦʚ ʠ ʢʦʩʤʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ, ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺʦʝʥʥʳʝ ʨʘʢʝʪʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʚʠʜʘʤ ɺʦʦʨʫʞʝʥʥʳʭ 

ʩʠʣ, ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʩʢʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʮʝʣʠ, ʪʘʢʪʠʯʝʩʢʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʦʜʝʣʴʥʳʝ 

ʨʘʢʝʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʦʨʝʚʥʦʚʘʥʠʡ ʠ ʣʶʙʠʪʝʣʴʩʢʠʭ ʟʘʧʫʩʢʦʚ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ. 

ʆʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ (ʘʛʨʝʛʘʪʘʤʠ) ʤʦʜʝʣʴʥʦʡ ʨʘʢʝʪʳ ʷʚʣʷʶʪʩʷ: 

· ʛʦʣʦʚʥʘʷ ʯʘʩʪʴ (ʛʦʣʦʚʥʦʡ ʦʙʪʝʢʘʪʝʣʴ); 

· ʢʦʨʧʫʩ; 

· ʩʪʘʙʠʣʠʟʘʪʦʨʳ; 

· ʜʚʠʛʘʪʝʣʴ. 

  



1 ʈʘʢʝʪʘ ʠ ʝʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ (ʈʘʢʝʪʘ ʠ ʵʣʝʤʝʥʪʳ ʝʝ ʢʦʤʧʦʥʦʚʢʠ) 

1.1.1 ɻʦʣʦʚʥʦʡ ʦʙʪʝʢʘʪʝʣʴ 

ɻʦʣʦʚʥʳʤ ʦʙʪʝʢʘʪʝʣʝʤ ʥʘʟʳʚʘʝʪʩʷ ʛʦʣʦʚʥʘʷ ʯʘʩʪʴ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʫʤʝʥʴʰʠʪʴ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʦʜʝʣʠ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʘ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʬʦʨʤʳ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʛʦʣʦʚʥʦʛʦ ʦʙʪʝʢʘʪʝʣʷ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʨʘʢʝʪ 

ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʚʠʜʘ ʧʦʩʘʜʢʠ çʦʙʪʝʢʘʪʝʣʴ ï ʢʦʨʧʫʩ ʤʦʜʝʣʠè. ɺ ʨʘʢʝʪʥʳʭ 

ʤʦʜʝʣʷʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʛʦʣʦʚʥʳʭ ʦʙʪʝʢʘʪʝʣʝʡ: 

ʢʦʥʠʯʝʩʢʘʷ, ʧʦʣʫʩʬʝʨʠʯʝʩʢʘʷ, ʛʠʧʝʨʙʦʣʠʯʝʩʢʘʷ, ʧʘʨʘʙʦʣʠʯʝʩʢʘʷ. ʈʝʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʞʠʚʘʣʴʥʘʷ (ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ) ʠ 

ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʥʝʝ ʬʦʨʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʦʙʪʝʢʘʪʝʣʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ:  

· ʜʨʝʚʝʩʠʥʘ (ʣʠʧʘ, ʙʫʢ, ʙʘʣʴʟʘ, ʩʦʩʥʘ); 

· ʧʣʘʩʪʤʘʩʩʘ (ʧʦʣʠʩʪʠʨʦʣ, ʚʠʥʠʣʧʣʘʩʪ, ʪʝʢʩʪʦʣʠʪ, ʩʪʝʢʣʦʧʣʘʩʪʠʢ, ʫʛʣʝʧʣʘʩʪʠʢ, 

ʧʝʥʦʧʣʘʩʪ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ); 

· ʙʫʤʘʛʘ ʠʣʠ ʢʘʨʪʦʥ; 

· ʦʨʛʩʪʝʢʣʦ ʠ ʪ.ʜ. 

ʂʨʝʧʣʝʥʠʝ ʛʦʣʦʚʥʦʛʦ ʦʙʪʝʢʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʬʘʣʝ ʰʫʨʫʧʦʤ ʠʣʠ 

ʚʠʥʪʦʤ. 

1.1.2 ʂʦʨʧʫʩ 

ʂʦʨʧʫʩʦʤ ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʴ ʤʦʜʝʣʠ ʨʘʢʝʪʳ, ʚ ʢʦʪʦʨʦʤ ʦʙʳʯʥʦ ʨʘʟʤʝʱʘʶʪʩʷ 

ʚʩʝ ʦʩʥʦʚʥʳʝ ʝʝ ʩʠʩʪʝʤʳ. ʀʥʦʛʜʘ ʝʛʦ ʨʘʟʜʝʣʷʶʪ ʥʘ ʧʘʨʘʰʶʪʥʳʡ ʢʦʥʪʝʡʥʝʨ, 

ʧʨʠʙʦʨʥʳʡ ʠ ʜʚʠʛʘʪʝʣʴʥʳʡ ʦʪʩʝʢʠ. ʂʦʨʧʫʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʪʘʢʞʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚʩʝʭ ʯʘʩʪʝʡ ʠ ʜʝʪʘʣʝʡ ʤʦʜʝʣʠ. 

ʉʘʤʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʬʦʨʤʘ ʢʦʨʧʫʩʘ ʤʦʜʝʣʴʥʳʭ ʨʘʢʝʪ ï ʮʠʣʠʥʜʨ. 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ ʜʚʠʛʘʪʝʣʷ. ɺʦʟʤʦʞʥʦ 

ʪʘʢʞʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʨʧʫʩʦʚ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʩ ʧʝʨʝʭʦʜʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 



ʫʚʝʣʠʯʝʥʥʳʤʠ ʦʪʩʝʢʘʤʠ ʜʣʷ ʜʚʠʛʘʪʝʣʷ. ʇʨʠʤʝʥʷʶʪʩʷ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʦʞʠʪʴ ʥʝʩʢʦʣʴʢʦ ʜʚʠʛʘʪʝʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʢʦʨʧʫʩʘ ʤʦʜʝʣʴʥʦʡ ʨʘʢʝʪʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪʩʷ:  

· ʧʣʘʩʪʤʘʩʩʘ (ʧʦʣʠʩʪʠʨʦʣ, ʚʠʥʠʣʧʣʘʩʪ, ʪʝʢʩʪʦʣʠʪ, ʩʪʝʢʣʦʧʣʘʩʪʠʢ, ʫʛʣʝʧʣʘʩʪʠʢ); 

· ʙʫʤʘʛʘ ʠʣʠ ʢʘʨʪʦʥ. 

1.1.3 ʉʪʘʙʠʣʠʟʘʪʦʨʳ 

ʉʪʘʙʠʣʠʟʘʪʦʨʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʫʪʝʚʦʡ ʙʘʣʘʥʩʠʨʦʚʢʠ, 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʤʦʜʝʣʠ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʬʦʨʤʘʤʠ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʜʣʷ ʤʦʜʝʣʴʥʳʭ 

ʨʘʢʝʪ ʷʚʣʷʶʪʩʷ: ʧʨʷʤʦʫʛʦʣʴʥʘʷ, ʩʪʨʝʣʦʚʠʜʥʘʷ, ʪʨʝʫʛʦʣʴʥʘʷ, ʪʨʘʧʝʮʠʝʚʠʜʥʘʷ, 

ʵʣʣʠʧʩʦʚʠʜʥʘʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʬʦʨʤʘ, ʢʦʪʦʨʘʷ 

ʦʙʝ̡ʜʠʥʷʝʪ ʚ ʩʝʙʝ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʥʝʝ. 

ʋʩʪʦʡʯʠʚʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʟʣʝʪʘ ʜʦʙʠʚʘʶʪʩʷ ʟʘ ʩʯʝʪ ʪʦʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʳʡ ʥʶʘʥʩ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʉʪʘʙʠʣʠʟʘʪʦʨ, ʠʤʝʶʱʠʡ ʙʦʣʴʰʦʝ ʣʦʙʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʩʦʟʜʘʝʪ ʦʧʨʦʢʠʜʳʚʘʶʱʠʡ ʤʦʤʝʥʪ. ɼʘʥʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʚʘʨʴʠʨʦʚʘʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʩʫʤʤʘʨʥʦʡ ʧʣʦʱʘʜʠ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʧʨʠʤʝʥʷʶʪʩʷ:  

· ʧʣʘʩʪʤʘʩʩʘ (ʧʦʣʠʩʪʠʨʦʣ, ʚʠʥʠʣʧʣʘʩʪ, ʪʝʢʩʪʦʣʠʪ, ʩʪʝʢʣʦʧʣʘʩʪʠʢ, ʫʛʣʝʧʣʘʩʪʠʢ); 

· ʙʫʤʘʛʘ ʠʣʠ ʢʘʨʪʦʥ; 

· ʘʚʠʘʮʠʦʥʥʘʷ ʬʘʥʝʨʘ; 

· ʜʨʝʚʝʩʠʥʘ (ʣʠʧʘ, ʙʘʣʴʟʘ). 

1.1.4 ʈʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ʈʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧ ʨʝʘʢʪʠʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʤʘʩʩʫ ʪʦʧʣʠʚʘ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʚʦʜʷʱʝʡ ʚ ʜʚʠʞʝʥʠʝ ʨʘʢʝʪʫ 

ʪʷʛʠ. ɺʩʝ, ʯʪʦ ʥʫʞʥʦ ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ, ʥʘʭʦʜʠʪʩʷ ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʝʛʦ 

ʢʦʨʧʫʩʝ, ʣʠʙʦ ʚ ʩʠʩʪʝʤʘʭ ʧʦʜʘʯʠ ʦʢʠʩʣʠʪʝʣʷ ʠ ʪʦʧʣʠʚʘ.  



ɼʚʠʛʘʪʝʣʠ ʜʣʷ ʤʦʜʝʣʴʥʳʭ ʨʘʢʝʪ ʚ ʦʩʥʦʚʥʦʤ ʜʝʣʷʪʩʷ ʥʘ ʭʠʤʠʯʝʩʢʠʝ (ʍʈɼ) ʠ 

ʣɻʝʢʪʨʠʯʝʩʢʠʝ (ʕʈɼ). 

ʅʘ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʍʈɼ, ʢʦʪʦʨʳʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʧʣʠʚʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʞʠʜʢʦʪʦʧʣʠʚʥʳʝ (ɾʈɼ) ʠ ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʝ (ʈɼʊʊ).  

ɺ ʞʠʜʢʦʩʪʥʳʭ ʈɼ ʪʦʧʣʠʚʦ ʠ ʦʢʠʩʣʠʪʝʣʴ ʥʘʭʦʜʷʪʩʷ ʚ ʞʠʜʢʦʤ ʘʛʨʝʛʘʪʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʚ ʜʚʫʭ ʨʘʟʜʝʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʘʭ. ʇʦ ʢʘʥʘʣʘʤ ʧʦʜʘʯʠ ʦʥʠ ʧʦʧʘʜʘʶʪ ʚ 

ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ, ʛʜʝ ʩʤʝʰʠʚʘʶʪʩʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ. ʇʨʦʜʫʢʪʳ 

ʩʛʦʨʘʥʠʷ ʚʳʭʦʜʷʪ ʯʝʨʝʟ ʩʦʧʣʦ, ʦʙʨʘʟʫʷ ʪʷʛʫ. ɺ ʢʘʯʝʩʪʚʝ ʦʢʠʩʣʠʪʝʣʷ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʞʠʜʢʠʡ ʢʠʩʣʦʨʦʜ, ʘ ʪʦʧʣʠʚʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ: ʢʝʨʦʩʠʥ, ʞʠʜʢʠʡ 

ʚʦʜʦʨʦʜ ʠ ʪ.ʜ.  

ʊʚʝʨʜʦʪʦʧʣʠʚʥʳʡ ʜʚʠʛʘʪʝʣʴ ʚʤʝʱʘʝʪ ʚ ʩʚʦʝʤ ʢʦʨʧʫʩʝ ʪʦʧʣʠʚʦ ʠ ʦʢʠʩʣʠʪʝʣʴ 

ʚ ʪʚʝʨʜʦʤ ʘʛʨʝʛʘʪʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʠʯʝʤ ʢʦʥʪʝʡʥʝʨ ʩ ʪʦʧʣʠʚʦʤ ï ɻ ʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠ ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ. ʊʦʧʣʠʚʦ ʦʙʳʯʥʦ ʠʤʝʝʪ ʬʦʨʤʫ ʩʪʝʨʞʥʷ ʩ ʮʝʥʪʨʘʣʴʥʳʤ 

ʦʪʚʝʨʩʪʠʝʤ. ɺ ʧʨʦʮʝʩʩʝ ʦʢʠʩʣʝʥʠʷ ʩʪʝʨʞʝʥʴ ʥʘʯʠʥʘʝʪ ʩʛʦʨʘʪʴ ʦʪ ʮʝʥʪʨʘ ʢ 

ʧʝʨʠʬʝʨʠʠ, ʘ ʛʘʟʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʛʦʨʘʥʠʷ, ʚʳʭʦʜʷʪ ʯʝʨʝʟ ʩʦʧʣʦ, 

ʦʙʨʘʟʫʷ ʪʷʛʫ. ʕʪʦ ʩʘʤʘʷ ʧʨʦʩʪʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʨʝʜʠ ʚʩʝʭ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ.  

ʇʦʩʢʦʣʴʢʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʴʥʳʭ ʨʘʢʝʪ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ, ʪʦ ʜʘʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʫʩʪʨʦʡʩʪʚʦ, 

ʧʨʠʥʮʠʧ ʠʭ ʜʝʡʩʪʚʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ. 

1.1.4.1 ʋʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʈɼʊʊ  

ʊʚʝʨʜʦʪʦʧʣʠʚʥʳʡ ʜʚʠʛʘʪʝʣʴ ʚʤʝʱʘʝʪ ʚ ʩʚʦʝʤ ʢʦʨʧʫʩʝ ʪʦʧʣʠʚʦ ʚ ʪʚʝʨʜʦʤ 

ʘʛʨʝʛʘʪʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʚ ʣʠʪʝʨʘʪʫʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ ʟʘʨʷʜ), ʧʨʠʯʝʤ ʢʦʥʪʝʡʥʝʨ 

ʩ ʪʦʧʣʠʚʦʤ ï ʵʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ.  

ɿʘʨʷʜʳ ʉʈʊʊ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʣʝʤʝʥʪʳ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʣʠʙʦ ʙʝʟ ʢʘʥʘʣʘ, ʣʠʙʦ ʩ ʢʘʥʘʣʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ. ʈʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʟʘʨʷʜʘ 

ʚʳʙʠʨʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʛʦʨʝʥʠʠ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʣʠ: 

1 ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʟʘʢʦʥʘ ʠʟʤʝʥʝʥʠʷ ʪʷʛʠ ʚʦ ʚʨʝʤʝʥʠ; 

2 ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʢʦʨʧʫʩʘ ʈɼʊʊ ʪʦʧʣʠʚʦʤ; 



3 ʠʩʢʣʶʯʝʥʠʝ   (ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ)   ʢʦʥʪʘʢʪʘ   ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʩʦ ʩʪʝʥʢʘʤʠ ʢʦʨʧʫʩʘ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʝʛʦ ʨʘʙʦʪʳ; 

4 ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʪʦʧʣʠʚʘ ʢ ʢʦʥʮʫ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʧʣʦʱʘʜʠ ʛʦʨʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦ 

ʚʨʝʤʝʥʠ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʟʘʨʷʜʦʚ: 

- ʟʘʨʷʜʳ ʩ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʛʦʨʝʥʠʝʤ, ʪ.ʝ. ʩ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʩʦ ʚʨʝʤʝʥʝʤ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʦʨʝʥʠʷ; 

- ʟʘʨʷʜʳ ʩ ʜʝʧʨʝʩʩʠʚʥʳʤ ʛʦʨʝʥʠʝʤ, ʪ.ʝ. ʩ ʫʤʝʥʴʰʘʶʱʝʡʩʷ ʩʦ ʚʨʝʤʝʥʝʤ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʦʨʝʥʠʷ; 

- ʟʘʨʷʜʳ ʩ ʥʝʡʪʨʘʣʴʥʳʤ ʛʦʨʝʥʠʝʤ, ʪ.ʝ. ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʦʨʝʥʠʷ. 

ʅʝʡʪʨʘʣʴʥʦʝ ʛʦʨʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ ʟʘʨʷʜʘʭ ʩ ʪʦʨʮʝʚʳʤ ʛʦʨʝʥʠʝʤ, ʘ 

ʪʘʢʞʝ ʚ ʟʘʨʷʜʘʭ, ʠʤʝʶʱʠʭ ʮʝʥʪʨʘʣʴʥʳʡ ʢʘʥʘʣ ʩ ʛʦʨʝʥʠʝʤ ʧʦ ʥʘʨʫʞʥʦʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʤ (ʥʘ ʪʦʨʮʘʭ ʛʦʨʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ).  

ɼʝʛʨʝʩʩʠʚʥʦ - ʛʦʨʷʱʠʝ ʟʘʨʷʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʦʨʷʪ ʧʦ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʟʘʨʷʜʳ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʛʦʨʝʥʠʷ - ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʶʱʝʡ ʬʦʨʤʫ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʠʣʠ ʬʠʛʫʨʥʦʛʦ ʢʘʥʘʣʘ.  

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʦʙʣʘʜʘʶʪ ʟʘʨʷʜʳ ʩ ʚʥʫʪʨʝʥʥʠʤ ʛʦʨʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʛʦʨʷʪ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʘʥʘʣʘ ʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʜʫʢʪʳ 

ʩʛʦʨʘʥʠʷ ʥʝ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʩʦ ʩʪʝʥʢʘʤʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ. ɽʩʣʠ ʚʥʫʪʨʝʥʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʨʷʜʘ ʦʙʨʘʟʦʚʘʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʢʘʥʘʣʦʤ ʠ ʱʝʣʷʤʠ, ʪʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʙʦʨʘ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠ ʱʝʣʝʚʦʡ ʯʘʩʪʷʤʠ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʣʶʙʦʡ ʟʘʢʦʥ ʛʦʨʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʢʘʥʘʣʴʥʘʷ ʯʘʩʪʴ ʟʘʨʷʜʘ ʛʦʨʠʪ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʱʝʣʝʚʘʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ. 

ɻʦʚʦʨʷ ʦ ʢʦʥʩʪʨʫʢʮʠʠ ʈɼʊʊ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ:  

Á ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ;  

Á ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʧʣʘʥʝ ʵʢʦʣʦʛʠʠ;  

Á ʥʝʚʳʩʦʢʘʷ ʮʝʥʘ;  



Á ʥʘʜʝʞʥʦʩʪʴ.  

ʆʜʥʘʢʦ ʧʦʤʠʤʦ ʷʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢʠʭ ʢʘʢ:  

Á ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ: ʪʦʧʣʠʚʦ ʩʛʦʨʘʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ;  

Á ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ, ʝʛʦ ʦʩʪʘʥʦʚʢʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʷʛʠ;  

Á ʥʝʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʧʨʝʜʝʣʘʭ 2000-3000 ʤ/ʩ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʧʨʘʚʜʘʥʦ ʪʦʣʴʢʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʫʞʝʥ ʩʠʣʦʚʦʡ ʘʛʨʝʛʘʪ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ, 

ʜʦʩʪʘʪʦʯʥʦ ʜʝʰʝʚʳʡ ʠ ʧʨʦʩʪʦʡ ʚ ʠʩʧʦʣʥʝʥʠʠ. ʉʬʝʨʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï 

ʙʘʣʣʠʩʪʠʯʝʩʢʠʝ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʢʝʪʳ, ʇɿʈʂ, ʤʦʜʝʣʴʥʳʝ ʨʘʢʝʪʳ.  

 

 

 

 

 

 

 

 

 

 



ʈʘʩʯʝʪʥʘʷ ʯʘʩʪʴ 

2 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ ʤʦʜʝʣʴʥʦʡ ʨʘʢʝʪʳ 

 

ɿʘʜʘʯʘ ʤʦʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʛʘʪʝʣʷ ʥʘ ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʨʘʢʝʪʳ ʥʘ ʧʨʠʤʝʨʝ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ 

ʪʘʢʞʝ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

 

2.1 ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ ʤʦʜʝʣʴʥʳʭ ʨʘʢʝʪ 

ɼʣʠʥʘ ʨʘʢʝʪʳ ï 315 ʤʤ, ʘ ʝʝ ʜʠʘʤʝʪʨ ï 30 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʨʘʢʝʪʳ ʙʳʣ ʚʳʙʨʘʥ ʢʘʨʙʦʥ.  

ʂʦʥʩʪʨʫʢʮʠʷ ʦʧʠʩʳʚʘʝʤʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ 1. 

ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʨʘʢʝʪʘ ʩʦʩʪʦʠʪ ʠʟ ʛʦʣʦʚʥʦʛʦ ʦʙʪʝʢʘʪʝʣʷ, ʢʦʨʧʫʩʘ ʨʘʢʝʪʳ, 

ʪʨʝʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ, ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ ʪʝʧʣʦʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ.  

ɻʦʣʦʚʥʦʡ ʦʙʪʝʢʘʪʝʣʴ, ʠʤʝʶʱʠʡ ʜʣʠʥʫ 100 ʤʤ ʠ ʜʠʘʤʝʪʨ 30 ʤʤ, ʮʝʣʴʥʦ 

ʣʠʪʦʡ. ʂʨʝʧʣʝʥʠʝ ʦʙʪʝʢʘʪʝʣʷ ʢ ʢʦʨʧʫʩʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʨʝʜʩʪʚʘʤ ʢʣʝʝʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ. ɼʣʠʥʘ ʢʦʨʧʫʩʘ ʨʘʢʝʪʳ 200 ʤʤ, ʜʠʘʤʝʪʨ 30 ʤʤ, ʧʨʠ ʵʪʦʤ ʪʦʣʱʠʥʘ 

ʩʪʝʥʦʢ ʚʳʙʨʘʥʘ 0,2 ʤʤ ʠʩʭʦʜʷ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʧʨʦʯʥʦʩʪʠ. ʄʘʩʩʘ ʨʘʢʝʪʳ ʙʝʟ 

ʜʚʠʛʘʪʝʣʷ 123.11 ʛʨʘʤʤ. ʅʘ ʨʘʢʝʪʝ ʫʩʪʘʥʦʚʣʝʥʦ 4 ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ 

ʬʦʨʤʳ ʪʦʣʱʠʥʦʡ 3 ʤʤ. ʂʨʝʧʣʝʥʠʝ ʭʚʦʩʪʦʚʦʛʦ ʦʧʝʨʝʥʠʷ ʢ ʢʦʨʧʫʩʫ ʨʘʢʝʪʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʝʝʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ. 

 

2.2 ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʙʨʘʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ɺʳʙʨʘʥʳ ʯʝʪʳʨʝ ʪʚʝʨʜʦʪʦʧʣʠʚʥʳʭ ʜʚʠʛʘʪʝʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ Aerotech, Rocketflite, Cesaroni. ʂʘʞʜʳʡ ʠʟ ʜʚʠʛʘʪʝʣʝʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʤʦʜʝʣʴʥʦʡ ʨʘʢʝʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʟʘʨʷʜʦʚ 

ʚʳʩʪʫʧʘʝʪ ʙʫʤʘʛʘ, ʩʢʣʝʝʥʥʘʷ ʠ ʩʧʨʝʩʩʦʚʘʥʥʘʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ. ʊʦʧʣʠʚʦ 

ʟʘʧʦʣʥʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʙʫʤʘʞʥʳʡ ʩʪʘʢʘʥ. 

ʂʘʞʜʳʡ ʰʪʘʪʥʳʡ ʜʚʠʛʘʪʝʣʴ ʩʥʘʙʞʝʥ ʩʦʧʣʦʚʳʤ ʙʣʦʢʦʤ, ʩʧʝʮʠʘʣʴʥʦ 



ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʤ ʩʘʤʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ʉʦʧʣʦʚʦʡ ʙʣʦʢ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʟʘʨʷʜʘ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʜʚʠʞʝʥʠʷ ʰʣʦ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʂʇɼ. 

ʄʘʩʩʦʛʘʙʘʨʠʪʥʳʝ, ʙʘʣʣʠʩʪʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 2. 

 

2.3 ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʚ ʩʨʝʜʝ SpaceCad 

SpaceCAD ʜʘʝʪ ʤʥʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʴʥʳʝ 

ʨʘʢʝʪʳ. ʗ ʩʦʙʨʘʣ ʩʚʦʠ ʨʘʢʝʪʳ ʠʟ ʦʙʰʠʨʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʵʣʝʤʝʥʪʦʚ, ʩ ʜʘʣʴʥʝʡʰʝʡ 

ʩʠʤʫʣʷʮʠʝʡ ʟʘʧʫʩʢʘ. 

ʉʦʟʜʘʥʠʝ ʨʘʢʝʪʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʦʩʦʚʦʛʦ ʦʙʪʝʢʘʪʝʣʷ, ʠ ʚʳʙʦʨ ʝʛʦ ʛʘʙʘʨʠʪʦʚ. 

ɼʘʣʝʝ ʠʜʝʪ ʩʦʟʜʘʥʠʝ ʢʦʨʧʫʩʘ, ʠ ʚʳʙʦʨ ʝʛʦ ʛʘʙʘʨʠʪʦʚ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʢʦʨʧʫʩʘ ʚ 

ʥʝʛʦ ʤʦʞʥʦ ʚʥʝʜʨʠʪʴ ʜʚʠʛʘʪʝʣʴ, ʥʦ ʚʘʞʥʦ, ʯʪʦʙʳ ʛʘʙʘʨʠʪʳ ʜʚʠʛʘʪʝʣʷ ʥʝ 

ʧʨʝʚʳʰʘʣʠ ʛʘʙʘʨʠʪʳ ʢʦʨʧʫʩʘ. ɿʘʪʝʤ ʠʜʝʪ ʚʳʙʦʨ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ, ʷ ʚʳʙʨʘʣ 

ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʪʨʘʧʝʮʠʝʚʠʜʥʦʡ ʬʦʨʤʳ. ɸ ʪʘʢʞʝ, ʯʪʦ ʙʳ ʨʘʢʝʪʘ ʙʳʣʘ ʩʪʘʙʠʣʴʥʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʯʪʦ ʙʳ ʮʝʥʪʨ ʤʘʩʩ ʙʳʣ ʧʨʘʚʝʝ ʮʝʥʪʨʘ ʜʘʚʣʝʥʠʷ. 

 

2.4 ʈʘʩʯʝʪ ʚʳʙʨʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

 ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ SpaceCad.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʚ ʧʨʠʣʦʞʝʥʠʷʭ 3, 

4, 5, 6. 

          ʊʘʙʣʠʮʘ -1 ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʴʥʦʡ 

ʨʘʢʝʪʳ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʜʚʠʛʘʪʝʣʷ 
Umax, ʤ/c hmax, ʤ amax, ʤ/ʩ2 mʨʘʢʝʪʳ, ʢʛ 

Aerotech H238T 527,65  1520 774,41 0,311 

Rocketflite f104 ss 207,11 745 770,77 0,303 

Cesaroni G250VM 446,29 1149 1222,52 0,264 

 



ʊʘʢ ʢʘʢ ʚ ʨʘʤʢʘʭ ʤʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ʠʟʤʝʥʝʥʠʝ 

ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʢʝʪʳ ʧʦʩʨʝʜʩʪʚʘʤ ʟʘʤʝʥʳ ʪʚʝʨʜʦʪʦʧʣʠʚʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ, ʷ ʩʪʘʨʘʣʩʷ ʚʳʙʨʘʪʴ ʜʚʠʛʘʪʝʣʠ ʩ ʨʘʟʥʳʤʠ ʙʘʣʣʠʩʪʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʯʪʦʙʳ ʥʘʛʣʷʜʥʦ ʟʘʤʝʥʘ ʧʦʚʣʠʷʝʪ ʥʘ ʚʳʩʦʪʫ ʧʦʣʝʪʘ ʨʘʢʝʪʳ 

ʀʟ ʪʘʙʣʠʮʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 2 ʚʠʜʥʦ, ʯʪʦ ʜʚʠʛʘʪʝʣʴ  Aerotech H238T ʦʙʣʘʜʘʝʪ 

ʥʘʠʙʦʣʴʰʝʡ ʤʘʩʩʦʡ ʪʦʧʣʠʚʘ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʤʘʩʩʝ ʜʚʠʛʘʪʝʣʷ. ʕʪʦʛʦ 

ʟʘʧʘʩʘ ʪʦʧʣʠʚʘ ʭʚʘʪʠʣʦ, ʯʪʦʙ ʚʳʚʝʩʪʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʫʶ ʨʘʢʝʪʫ ʥʘ ʥʘʠʙʦʣʴʰʫʶ 

ʚʳʩʦʪʫ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ. ʊʘʢʞʝ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ 

ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʨʘʟʚʠʣ ʥʘʠʙʦʣʴʰʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʥʘ 

ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʢʝ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ ʨʘʢʝʪʳ, ʯʪʦ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʚʳʩʦʪʫ ʧʦʣʝʪʘ ʨʘʢʝʪʳ. 

ɺ ʮʝʣʦʤ ʚʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʢʝʪʳ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʯʝʨʝʟ ʫʨʘʚʥʝʥʠʝ 

ʎʠʦʣʢʦʚʩʢʦʛʦ. 

Ὗ Ὗ Ὅ̆ Ì̅Î                                                   (1) 

ʄʳ ʚʠʜʠʤ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʢʝʪʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʝʜʠʥʠʯʥʦʛʦ ʠʤʧʫʣʴʩʘ ʪʦʧʣʠʚʘ, ʘ ʪʘʢ ʞʝ ʤʘʩʩʳ ʪʦʧʣʠʚʘ ʠ ʩʘʤʦʡ ʨʘʢʝʪʳ.  

ɺ ʩʣʫʯʘʝ ʦʮʝʥʢʠ ʩʦ ʩʪʦʨʦʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʠʤʝʝʪ Cesaroni G250VM, ʦʜʥʘʢʦ ʦʙʱʝʡ ʤʦʱʥʦʩʪʠ 

ʜʚʠʛʘʪʝʣʷ, ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʤʝʩʩʝ ʩʘʤʦʡ ʨʘʢʝʪʳ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʦʪʤʝʪʢʠ ʚ 1200 ʤ ʧʦ ʚʳʩʦʪʝ ʧʦʣʝʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʛʨʘʤʦʪʥʦ ʩʦʦʪʥʝʩʪʠ ʤʘʩʩʫ ʨʘʢʝʪʳ ʩ ʤʦʱʥʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ, ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʪʦʥʢʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʦʪʥʦʰʝʥʠʝʤ ʚʝʩʘ ʜʚʠʛʘʪʝʣʷ ʢ ʤʘʩʩʝ ʝʛʦ 

ʪʦʧʣʠʚʘ ʠ ʦʙʱʠʤ ʠʤʧʫʣʴʩʦʤ (ʠʣʠ ʪʷʛʦʡ), ʢʦʪʦʨʫʶ ʜʘʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʤʦʞʝʪ 

ʩʦʟʜʘʪʴ. 

 

  

 

 

 

  



ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʤʦʜʝʣʴʥʘʷ ʨʘʢʝʪʘ 

ʜʠʘʤʝʪʨʦʤ 30ʤʤ ʠ ʜʣʠʥʦʡ 315ʤʤ. ʈʘʢʝʪʘ ʩʦʩʪʦʠʪ ʠʟ ʛʦʣʦʚʥʦʛʦ ʦʙʪʝʢʘʪʝʣʷ, 

ʢʦʨʧʫʩʘ, ʯʝʪʳʨʝʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʚ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʠ ʜʚʠʛʘʪʝʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 

ʚ ʢʦʨʧʫʩʝ ʨʘʢʝʪʳ. 

         ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʷ ʥʘ ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʨʘʢʝʪʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʨʘʢʝʪʳ ʩ ʪʨʝʤʷ ʨʘʟʥʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ. 

         ɺ ʣʠʪʝʨʘʪʫʨʥʦʤ ʦʙʟʦʨʝ ʨʘʩʩʤʦʪʨʝʥʦ ʩʪʨʦʝʥʠʝ ʨʘʢʝʪʳ, ʢʦʤʧʦʥʝʥʪʳ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢ ʞʝ ʠʭ ʥʘʟʥʘʯʝʥʠʝ. ʈʘʩʩʤʦʪʨʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʪʚʝʨʜʦʪʦʧʣʠʚʥʦʛʦ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ɺ ʨʘʩʯʝʪʥʦʡ ʯʘʩʪʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʤʦʜʝʣʴʥʘʷ ʨʘʢʝʪʘ. ʈʘʩʩʯʠʪʘʥʳ ʚ ʧʨʦʛʨʘʤʤʝ 

SpaceCad ʙʘʣʣʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ï ʜʚʠʛʘʪʝʣʷ. ɼʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʚʟʷʪʳ ʜʚʠʛʘʪʝʣʠ ʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʩ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

         ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʙʳʣʘ ʨʝʰʝʥʘ ʧʦʣʥʦʩʪʴʶ. 
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ʇʨʠʣʦʞʝʥʠʝ 1 - ʆʙʱʘʷ ʩʭʝʤʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʴʥʦʡ ʨʘʢʝʪʳ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʇʨʠʣʦʞʝʥʠʝ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ mʪʦʧʣʠʚʘ, ʛ mʜʚʠʛʘʪʝʣʷ, ʛ L, ʤʤ D, ʤʤ J×, ʅ/ʩ Rmax, ʅ tʨʘʙ, ʩ ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʦʧʣʠʚʘ 

Aerotech H238T 83 196 194 29 165,5 26,4 1,04 Blue Thunder 

Rocketflite f104ss 62,5 180 178 29 93,5 89,28 0,63 Silver Streak 

Cesaroni G250-VM 57,5 83,8 142 29 110  0,45 V-Max 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʇʨʠʣʦʞʝʥʠʝ 3 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʩʦʪʳ ʧʦʣʝʪʘ ʨʘʢʝʪ ʦʪ ʚʨʝʤʝʥʠ
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ʇʨʠʣʦʞʝʥʠʝ 4 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʨʘʢʝʪ ʦʪ ʚʨʝʤʝʥʠ 

 



ʇʨʠʣʦʞʝʥʠʝ 5 ï ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʨʘʢʝʪ ʦʪ ʚʨʝʤʝʥʠ 

 



ʇʨʠʣʦʞʝʥʠʝ 6 - ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʩʢʦʨʝʥʠʷ ʨʘʢʝʪ ʦʪ ʚʨʝʤʝʥʠ. 

 


