
ʅʦʚʳʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʝʢʪʘ ɸʕʉ 

ɺɺʕʈ-ʊʆʀ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ɸʕʉ ʥʘ ʝʛʦ ʦʩʥʦʚʝ 

ʆɸʆ çɸʪʦʤʵʥʝʨʛʦʧʨʦʝʢʪè, ʄʦʩʢʚʘ, 2014 ʛ. 



ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ 

ɸʕʉ ɺɺʕʈ-ʊʆʀ 

 

 ʇʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ: 

V ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʕʉ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ; 

V ʚʳʧʦʣʥʝʥʠʝ  ʪʨʝʙʦʚʘʥʠʡ ʚ ʯʘʩʪʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ; 

V ʙʝʟʦʧʘʩʥʦʩʪʴ ɸʕʉ ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ɸʕʉ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ.  
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ʆʩʦʙʳʝ ʟʘʧʨʦʝʢʪʥʳʝ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

 ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ɿʘʢʘʟʯʠʢʘ, ʢʨʦʤʝ  ʧʨʦʝʢʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʚ 

ʧʨʦʝʢʪʝ ɸʕʉ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʟʘʧʨʦʝʢʪʥʳʝ ʦʩʦʙʳʝ ʚʥʝʰʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʪ.ʝ. ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʤʝʥʴʰʝʡ, 

ʯʝʤ ʪʨʝʙʫʝʪʩʷ ʥʦʨʤʘʤʠ. 

 ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤ ʠ ʵʣʝʤʝʥʪʦʚ ɸʕʉ ʢ ʪʘʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʣʠʩʪʠʯʝʩʢʠʭ  ʧʦʜʭʦʜʦʚ.  

 ɼʣʷ ʧʨʦʝʢʪʘ ɸʕʉ ɺɺʕʈ-ʊʆʀ ʫʯʠʪʳʚʘʶʪʩʷ ʟʘʧʨʦʝʢʪʥʳʝ ʦʩʦʙʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʙʣʘʩʪʠ ʦʙʦʩʥʦʚʘʥʠʷ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʦʪ ʧʘʜʝʥʠʷ ʩʘʤʦʣʝʪʘ. 
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ʋʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʥʝʨʛʦʙʣʦʢʘ ɺɺʕʈ-ʊʆʀ 

мΣп ˸˾˭ ς ͘ ͔͊ͨͪͦͭͤ͟·͔ ͍ ͔͚͍͙͔ͦ͒ͫͭ͘  
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ʄʘʩʩʘ, ʪ ʉʢʦʨʦʩʪʴ, ʤ/ʩ ʇʷʪʥʦ ʫʜʘʨʘ, ʤ2 

LearJet 23 (ʫʯʠʪʳʚʘʣʩʷ ʚ ʧʨʦʝʢʪʝ ʅɺʆ ɸʕʉ-2) 

5.7 100 12 

Phantom RF-4E ï ʧʨʦʝʢʪʥʦʝ ʠʩʭʦʜʥʦʝ ʩʦʙʳʪʠʝ 

20 215 7 

Boeing 747-400 ï ʟʘʧʨʦʝʢʪʥʦʝ ʠʩʭʦʜʥʦʝ ʩʦʙʳʪʠʝ 

400 150 50+50 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʩʘʤʦʣʸʪʦʚ ʫʯʠʪʳʚʘʝʤʳʝ ʧʨʠ ʘʥʘʣʠʟʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ɸʕʉ  
ɺʦʟʜʝʡʩʪʚʠʝ ʬʶʟʝʣʷʞʝʤ ʠ ʢʨʳʣʴʷʤʠ 

 

ʉʭʝʤʘ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ 

D 

L 

h 

L  

Smax=100 ʄ2  ï ʧʝʨʝʤʝʥʥʘʷ ʚʦ ʚʨʝʤʝʥʠ 

D=8 ʤ  

L=12.5 ʤ 

h=2 ʤ       

  

ɿʘʱʠʪʘ ʦʪ ʧʘʜʝʥʠʷ ʩʘʤʦʣʸʪʘ 
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ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʤʧʫʣʴʩʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʘʤʦʣʸʪʦʚ 
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Boeing 747-440 ʤʘʩʩʘ 400 ʪʦʥʥ

ʩʦ ʩʢʦʨʦʩʪʴʶ 150 ʤ/ʩ

Fantom RF-4E ʤʘʩʩʘ 20  ʪʦʥʥ

ʩʦ ʩʢʦʨʦʩʪʴʶ 215 ʤ/ʩ

LearJet ʤʘʩʩʘ 5.7 ʪʦʥʥ

ʩʦ ʩʢʦʨʦʩʪʴʶ 100 ʤ/ʩ

12 ʄʅ

110 ʄʅ

250 ʄʅ

ʇʘʜʝʥʠʝ ʩʘʤʦʣʸʪʘ ʫʯʠʪʳʚʘʝʪʩʷ ʩ ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʢ ʛʦʨʠʟʦʥʪʫ: 

 

Phantom RF-4E ï ʦʪ 100 ʜʦ 450 ʩʦʛʣʘʩʥʦ ʇʠʅɸʕ-5.6 

Boeing 747-400 ï ʦʪ 00 ʜʦ 100 ʩʦʛʣʘʩʥʦ ʚʳʚʦʜʘʤ Wºlfel Beratende Ingenieure 

ɿʘʱʠʪʘ ʦʪ ʧʘʜʝʥʠʷ ʩʘʤʦʣʸʪʘ 
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ɺʥʝʰʥʠʝ ʟʘʱʠʪʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ UJA 

ʦʪʜʝʣʝʥʳ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ 

ʰʚʦʤ ʠ ʤʝʞʦʙʦʣʦʯʝʯʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʦʪ 

ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʟʜʘʥʠʷ, ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʝʨʝʜʘʯʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʜʘʥʠʷ 

 

ʜʝʬʦʨʤʘʮʠʦʥʥʳ

ʡ ʰʦʚ 

ʤʝʞʦʙʦʣʦʯʝʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ 

ɿʘʱʠʪʘ ʦʪ ʧʘʜʝʥʠʷ ʩʘʤʦʣʸʪʘ 

7 



 ɺʳʧʦʣʥʝʥʦ ʨʘʩʯʝʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 
ʨʝʘʢʪʦʨʥʦʛʦ ʟʜʘʥʠʷ 

ʊʦʣʱʠʥʘ 
ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʢʦʥʩʪʨʫʢʮʠʡ 

ʤʤ 

 

1 

 
ɺʥʝʰʥʠʝ ʟʘʱʠʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʩʪʨʦʡʢʠ 
  

 
1600 

 

2 

 
ʂʨʦʚʝʣʴʥʦʡ ʧʦʢʨʳʪʠʝ ʦʙʩʪʨʦʡʢʠ 

 

 
1500 

 

3 

 
ʉʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʉʇʆʊ 

 

 
1500 

 

4 

 
ʂʫʧʦʣ ʚʥʝʰʥʝʡ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ 

 

 
1500 

 

ɿʘʱʠʪʘ ʦʪ ʧʘʜʝʥʠʷ ʩʘʤʦʣʸʪʘ 
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66000

+99,500

+29,700

0,000

-5,400

-8,450

+36,550

-8,450

+26,300

+34,600

+47,250
+47,750

+37,500

+43,800

+24,300

+64,400

+61,700

+73,900
+74,900

+4,800

+23,160

+14,500

+28,893

+26,300

+4,800

+8,140

22000 78000

+30,600

+23,110

-8,450

+0,6000,000

+26,300

+8,140

+14,500

0,000

-5,400

22000 78000

P PP

-4,900

+26,300

+65,400

+61,700

+74,900

+28,893

+38,500

+36,100

ɸʕʉ ʩ ʈʋ ɺ320 ʅɺɸʕʉ-2 ɸʕʉ ɺʈʕʈ-ʊʆʀ 

ʕʚʦʣʶʮʠʷ ʧʦʜʭʦʜʦʚ ʢ ʚʦʟʚʝʜʝʥʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ ʨʝʘʢʪʦʨʘ 

ʉʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï 46 ʤʝʩʷʮʝʚ, 

ʜʦʩʪʠʛʥʫʪʦ ʥʘ 3-ʤ ʙʣʦʢʝ ɿʘʧʦʨʦʞʩʢʦʡ 

ɸʕʉ. 

ɼʠʨʝʢʪʠʚʥʳʝ ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï   

52,5 ʤʝʩʷʮʝʚ ʜʣʷ ʜʚʫʭ ʧʝʨʚʳʭ ʙʣʦʢʦʚ. 

ɼʠʨʝʢʪʠʚʥʳʝ ʩʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ: 

48 ʤʝʩʷʮʝʚ ï ʛʦʣʦʚʥʦʡ ʙʣʦʢ, 

40 ʤʝʩʷʮʝʚ ï ʧʦʩʣʝʜʫʶʱʠʝ ʙʣʦʢʠ. 

-   ʘʨʤʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʤʠ ʩʪʝʨʞʥʷʤʠ 

-   ʘʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʢʘʨʢʘʩʘʤʠ 

-   ʘʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʘʨʤʦʦʧʘʣʫʙʦʯʥʳʤʠ ʙʣʦʢʘʤʠ ʩ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʦʡ 
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ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ ʨʝʘʢʪʦʨʘ ɸʕʉ ɺɺʕʈ-ʊʆʀ 

ɸʨʤʦʙʣʦʢ ʧʝʨʝʢʨʳʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʠʙʨʦʙʝʪʦʥʥʳʭ ʧʣʠʪ ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʲʝʤʥʦʡ 

ʦʧʘʣʫʙʢʠ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʘʨʤʦʢʘʨʢʘʩʳ ʬʫʥʜʘʤʝʥʪʥʦʡ 

ʧʣʠʪʳ 

ʉʪʝʥʦʚʦʡ ʘʨʤʦʙʣʦʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʠʙʨʦʙʝʪʦʥʥʳʭ ʧʣʠʪ  

ʂʦʥʩʪʨʫʢʮʠʷ ʘʨʤʦʙʣʦʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʣʴʥʦʛʦ ʣʠʩʪʘ 

ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ 

ʂʨʫʧʥʦʛʘʙʘʨʠʪʥʳʡ ʙʣʦʢ ʟʘʱʠʪʥʦʡ 

ʦʙʦʣʦʯʢʠ 
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