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ȾȺūȷȿȷȽɃ 1
ɞ
:ɄȺɅȽũɅȷūȼ ɇȼɆ 

ȼȿȽȷȾȼɆ ȺɁȺɅũȺȽȷɆ 
 
1Ŭ:ũŮɜɘəɐ ˊŮɟɘɔɟŬűɐ Űɖɠ ȼɚɘŬəɐɠ ȺɜɏɟɔŮɘŬɠ 

ȼ ɨˊŬɟɝɖ ɕɤɐɠ ůŰɖ ɔɖ ɞűŮɑɚŮŰŬɘ ůŰɞɜ ɐɚɘɞ. ɇŬ űɡŰɎ, ɔɘŬ Űɖ űɤŰɞůɨɜɗŮůɖ, 
ɢɟŮɘɎɕɞɜŰŬɘ ɖɚɘŬəɧ űɤɠ. ɇŬ űɡŰɞűɎɔŬ ɕɩŬ ŰɟɏűɞɜŰŬɘ ɛŮ űɡŰɎ, ŰŬ ůŬɟəɞűɎɔŬ ɛŮ 
űɡŰɞűɎɔŬ, ɎɟŬ ɧɚŬ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɞɜ ɐɚɘɞ. Ƀ Ɏɜɗɟɤˊɞɠ ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɖɜ 
ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɖɚɘŬəɎ ɖɚŮəŰɟɘəɎ ůŰɞɘɢŮɑŬ, ˊɚŬɑůɘŬ ɖɚɘŬəɩɜ 
əɡɣŮɚɑŭɤɜ əŬɘ ɔɘɔɎɜŰɘŬ əɎŰɞˊŰɟŬ. ȰŰůɘ ɗŮɟɛŬɑɜŮŰŬɘ ɜŮɟɧ əŬɘ ˊŬɟɎɔŮŰŬɘ ɖɚŮəŰɟɘəɐ 
ŮɜɏɟɔŮɘŬ. ȼ ŮəɛŮŰɎɚɚŮɡůɖ Űɖɠ ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ ɏɢŮɘ ˊɎɟŬ ˊɞɚɚɎ ɗŮŰɘəɎ ůŰɞɘɢŮɑŬ, 
ɔɘŬŰɑ ɗŬ ɡˊɎɟɢŮɘ ɔɘŬ ˊɎɜŰŬ əŬɘ ŭŮɜ ɛɞɚɨɜŮɘ əŬɗɧɚɞɡ Űɖɜ ŬŰɛɧůűŬɘɟŬ Űɖɠ ɔɖɠ. Ƀɘ 
ɖɚɘŬəɏɠ ůɡůəŮɡɏɠ ɧɛɤɠ əɞůŰɑɕɞɡɜ ˊɞɚɨ ŬəɟɘɓɎ. 

 

 

1ɓ:ɄŬɟŬɔɤɔɐ ȼɚŮəŰɟɘəɞɨ ɅŮɨɛŬŰɞɠ 

ȰɜŬɠ Űɟɧˊɞɠ ŮəɛŮŰɎɚɚŮɡůɖɠ Űɖɠ ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ ŮɑɜŬɘ ŰŬ ɖɚɘŬəɎ ɖɚŮəŰɟɘəɎ 
ůŰɞɘɢŮɑŬ. Ʉɟɞɠ Űɞ ˊŬɟɧɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əɡɟɑɤɠ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ɖɚŮəŰɟɘəɞɨ 
ɟŮɨɛŬŰɞɠ ůŰɞɡɠ ŭɞɟɡűɧɟɞɡɠ, ɔɘŬŰɑ ɏɢɞɡɜ ˊɞɚɨ ɛŮɔɎɚɞ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ. ɇŬ 
ɖɚɘŬəɎ ɖɚŮəŰɟɘəɎ ůŰɞɘɢŮɑŬ əŬŰŬůəŮɡɎɕɞɜŰŬɘ Ŭˊɧ ˊɡɟɑŰɘɞ. ɇɞ ˊɡɟɑŰɘɞ ŮɑɜŬɘ 
ɖɛɘŬɔɤɔɧɠ əŬɘ ɧŰŬɜ ŮɛˊɚɞɡŰɘůŰŮɑ ɛŮ əɎˊɞɘŬ ɎɚɚŬ əŬŰɎɚɚɖɚŬ ůŰɞɘɢŮɑŬ, ŮˊɘŰɟɏˊŮɘ Űɖɜ 
ɟɞɐ Űɤɜ ɖɚŮəŰɟɞɜɑɤɜ. ȰɜŬ ɖɚɘŬəɧ ɖɚŮəŰɟɘəɧ ůŰɞɘɢŮɑɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɡɞ 
ůŰɟɩɛŬŰŬ ˊɡɟɘŰɑɞɡ, ɏɜŬ ŮɛˊɚɞɡŰɘůɛɏɜɞ ɛŮ ɗŮŰɘəɎ ɘɧɜŰŬ əŬɘ ɏɜŬ ɛŮ ŬɟɜɖŰɘəɎ. ȳŰŬɜ Űɞ 
ɖɚɘŬəɧ űɤɠ ˊɏűŰŮɘ ˊɎɜɤ ůŰɖɜ ŮˊɘűɎɜŮɘŬ, ŮɚŮɡɗŮɟɩɜɞɜŰŬɘ ɖɚŮəŰɟɧɜɘŬ, ŰŬ ɞˊɞɑŬ 
ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ɏɜŬ ˊɚɏɔɛŬ Ŭɔɤɔɩɜ ˊɞɡ ɡˊɎɟɢɞɡɜ əŬɘ ůŰɘɠ ŭɨɞ ŮˊɘűɎɜŮɘŮɠ. ȳŰŬɜ 
ůɡɜŭŮɗŮɑ Űɞ ůŰɞɘɢŮɑɞ ɛŮ ɏɜŬ ɖɚŮəŰɟɘəɧ əɨəɚɤɛŬ, ŰŬ ɖɚŮəŰɟɧɜɘŬ əɘɜɞɨɜŰŬɘ Ŭˊɧ Űɖɜ 
ŬɟɜɖŰɘəɐ ˊɟɞɠ Űɖɜ ɗŮŰɘəɐ ŮˊɘűɎɜŮɘŬ ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɖɚŮəŰɟɘəɧ ɟŮɨɛŬ. 

 

1ɔ:ɄɚŬɑůɘŬ ɖɚɘŬəɩɜ əɡɣŮɚɑŭɤɜ 

ɇŬ ˊɚŬɑůɘŬ ɖɚɘŬəɩɜ əɡɣŮɚɑŭɤɜ ŮɑɜŬɘ ɖ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜɖ ɛɏɗɞŭɞɠ ŮəɛŮŰɎɚɚŮɡůɖɠ 
ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ. ɆŰɘɠ ˊŮɟɘɞɢɏɠ ɛŮ ɛŮɔɎɚɖ ɖɚɘɞűɎɜŮɘŬ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 
ɗɏɟɛŬɜůɖ ɜŮɟɞɨ. ɇŬ ˊɚŬɑůɘŬ ŬɡŰɎ ɚŮɘŰɞɡɟɔɞɨɜ ɧˊɤɠ ˊŮɟɑˊɞɡ əŬɘ ɏɜŬ ɗŮɟɛɞəɐˊɘɞ. 
ȼ ŮůɤŰŮɟɘəɐ ŮˊɘűɎɜŮɘŬ Űɤɜ ˊɚŬɘůɑɤɜ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůɡɔəɟŬŰŮɑ ɗŮɟɛɧŰɖŰŬ. 
ɀɘŬ Ůɘŭɘəɐ ˊɚɎəŬ ɔɡŬɚɘɞɨ ɓɞɖɗɎ ůŰɞ ɜŬ ˊŬɔɘŭŮɨŮŰŬɘ ɖ ɗŮɟɛɧŰɖŰŬ. ɇɞ ɜŮɟɧ, əŬɗɩɠ 
əɘɜŮɑŰŬɘ ůŰɘɠ ůɤɚɖɜɩůŮɘɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰŬ ˊɚŬɑůɘŬ, ŬˊɞɟɟɞűɎ ŬɡŰɐ Űɖ 
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ɗŮɟɛɧŰɖŰŬ əŬɘ ɗŮɟɛŬɑɜŮŰŬɘ. 

 

1ŭ:ɄŮɟɘɞɢɏɠ ɛŮɔɎɚɖɠ ɖɚɘɞűɎɜŮɘŬɠ 

ɇŬ ˊɚŬɑůɘŬ ɖɚɘŬəɩɜ əɡɣŮɚɑŭɤɜ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖ ɗɏɟɛŬɜůɖ Űɞɡ 
ɜŮɟɞɨ əŬɘ ůŮ ɢɩɟŮɠ ɧˊɞɡ Űɞ əɚɑɛŬ ŭŮɜ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɗŮɟɛɧ, ɧˊɤɠ ɖ ȸɟŮŰŬɜɑŬ əŬɘ ɖ 
ɆɞɡɖŭɑŬ. ȼ Ŭˊɧŭɞůɐ Űɞɡɠ ɧɛɤɠ ŮɑɜŬɘ ˊɞɚɨ ɛŮɔɎɚɖ ůŮ ɗŮɟɛɎ əɚɑɛŬŰŬ ɧˊɤɠ ůŰŬ 
ŭɡŰɘəɎ Űɤɜ ȼɜɤɛɏɜɤɜ ɄɞɚɘŰŮɘɩɜ, ůŰɖ ɀɏůɖ ȷɜŬŰɞɚɐ əŬɘ ůŰɖɜ ȷɡůŰɟŬɚɑŬ. ɆŮ ŬɡŰɏɠ 
Űɘɠ ˊŮɟɘɞɢɏɠ ɏɢɞɡɜ ŭɞəɘɛŬůŰŮɑ ˊɎɟŬ ˊɞɚɚɏɠ ɛɏɗɞŭɞɘ ŮəɛŮŰɎɚɚŮɡůɖɠ Űɖɠ ɖɚɘŬəɐɠ 
ŮɜɏɟɔŮɘŬɠ. ɆŰɖɜ ȾŬɚɘűɧɟɜɘŬ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɡˊɎɟɢŮɘ ɏɜŬɠ çˊɨɟɔɞɠ ɖɚɘŬəɐɠ 
ŮɜɏɟɔŮɘŬɠè, ɞ ɞˊɞɑɞɠ ɚŮɘŰɞɡɟɔŮɑ ɛŮ ɛŮɔɎɚɖ ŮˊɘŰɡɢɑŬ əŬɘ ˊŬɟɎɔŮɘ ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ. 
ɆŮ ŬɡŰɏɠ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 1.800 əŬɗɟɏˊŰŮɠ ˊɞɡ ŬɜŰŬɜŬəɚɞɨɜ Űɞ 
űɤɠ əŬɘ űɡůɘəɎ əŬɘ Űɖ ɗŮɟɛɧŰɖŰŬ ůŮ ɏɜŬ ˊɨɟɔɞ. Ƀɘ əŬɗɟɏˊŰŮɠ ŮɑɜŬɘ ɏŰůɘ 
əŬŰŬůəŮɡŬůɛɏɜɖ ɩůŰŮ ɜŬ ˊŬɟŬəɞɚɞɡɗɞɨɜ Űɖɜ əɑɜɖůɖ Űɞɡ ɐɚɘɞɡ. ȼ ɗŮɟɛɧŰɖŰŬ 
ůɡɚɚɏɔŮŰŬɘ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ɗɏɟɛŬɜůɖ Űɞɡ ɜŮɟɞɨ ɆŰɖ ůɡɜɏɢŮɘŬ ɞ ŬŰɛɧɠ 
ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ, əɘɜŮɑ ɔŮɜɜɐŰɟɘŮɠ əŬɘ ɏŰůɘ ˊŬɟɎɔŮŰŬɘ ɖɚŮəŰɟɘəɧ ɟŮɨɛŬ. ɆŰɖ ɜɧŰɘŬ 
ũŬɚɚɑŬ, ůŰɞ ɃɜŰŮɥɔɘɧ, ɏɢŮɘ əŬŰŬůəŮɡŬůŰŮɑ ɏɜŬɠ ŰŮɟɎůŰɘɞɠ ɖɚɘŬəɧɠ əɚɑɓŬɜɞɠ, ůŰɞɜ 
ɞˊɞɑɞ ɛŮ Űɖɜ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ əŬɘ ɛɧɜɞ ŬɜŬˊŰɨůůɞɜŰŬɘ ɗŮɟɛɞəɟŬůɑŮɠ ˊɞɡ űŰɎɜɞɡɜ 
Űɞɡɠ 4.000 ɓŬɗɛɞɨɠ əŮɚůɑɞɡ. 

Ű  

1Ů:ūɤŰŮɘɜɐ ŮɜɏɟɔŮɘŬ 

ȾŬɗɖɛŮɟɘɜɎ ɞ ˊɚŬɜɐŰɖɠ ɛŬɠ çɚɞɨɕŮŰŬɘè ɛŮ ŬůɨɚɚɖˊŰŬ ˊɞůɎ ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ. 
ɀɏůŬ ůŮ ɏɜŬ ɢɟɧɜɞ, əɎɗŮ ŰŮŰɟŬɔɤɜɘəɧ ɛɏŰɟɞ ŮŭɎűɞɡɠ 
ɞˊɞɘŬůŭɐˊɞŰŮ ˊŮɟɘɞɢɐɠ ɛŮ ɛŮɔɎɚɖ ɖɚɘɞűɎɜŮɘŬ ŭɏɢŮŰŬɘ 
ˊɎɜɤ Ŭˊɧ 2.000 əɘɚɞɓŬŰɩɟŮɠ  űɤŰŮɘɜɐɠ ŮɜɏɟɔŮɘŬɠ. ȷɜ 
ɛˊɞɟɞɨůŬɛŮ ɜŬ ůɡɔəŮɜŰɟɩůɞɡɛŮ əŬɘ ɜŬ ɛŮŰŬŰɟɏɣɞɡɛŮ 
ůŮ ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ ŬɡŰɐ Űɖ ˊɞůɧŰɖŰŬ, ɗŬ 
əɟŬŰɐůɞɡɛŮ ůŮ ɚŮɘŰɞɡɟɔɑŬ ɛɘŬ ɢɨŰɟŬ ŰŬɢɨŰɖŰŬɠ ɔɘŬ 
ˊŮɟɑˊɞɡ ɏɝɘ ŮɓŭɞɛɎŭŮɠ. ɀɘəɟɧ ɛɏɟɞɠ Űɖɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ 
ɛŮŰŬűɏɟŮɘ ɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ůɡɔəŮɜŰɟɩɜŮŰŬɘ Ŭˊɧ ŰŬ 
űɨɚɚŬ Űɤɜ űɡŰɩɜ əŬɘ ŮɝŬůűŬɚɑɕŮɘ Űɖɜ ŬɜɎˊŰɡɝɐ Űɞɡɠ. 

ɇɞ ŰŮɚŮɡŰŬɑɞ ŭɘɎůŰɖɛŬ, ɞɘ ŮˊɘůŰɐɛɞɜŮɠ ŬɜŬɕɖŰɞɨɜ Űɟɧˊɞɡɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɖɠ 
űɤŰŮɘɜɐɠ ŮɜɏɟɔŮɘŬɠ ɔɘŬ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɞɡ Ŭɜɗɟɩˊɞɡ. ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ ŮɑɜŬɘ 
ˊɞɚɨ ŭŮɚŮŬůŰɘəɎ: ȼ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ ŮɑɜŬɘ ŬɜŮɝɎɜŰɚɖŰɖ, űɗɖɜɐ əŬɘ ŭŮ ɟɡˊŬɑɜŮɘ Űɞ 
ˊŮɟɘɓɎɚɚɞɜ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɧɛɤɠ, ŭŮɜ ŮɑɜŬɘ əŬɘ Űɧůɞ Ůɨəɞɚɞ ɜŬ Űɖɜ 
ůɡɔəŮɜŰɟɩůɞɡɛŮ əŬɘ ɜŬ Űɖɜ ɛŮŰŬŰɟɏɣɞɡɛŮ ůŮ ɛɘŬ ˊɘɞ ŮɨɢɟɖůŰɖ ɛɞɟűɐ ŮɜɏɟɔŮɘŬɠ. 
ɇŬ əɎŰɞˊŰɟŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞɡɠ ůŰŬɗɛɞɨɠ ɖɚɘŬəɐɠ ŮɜɏɟɔŮɘŬɠ ůˊŬŰŬɚɞɨɜ 
ɛŮɔɎɚɞ ˊɞůɞůŰɧ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɛŮ Űɖɜ ŬɜɎəɚŬůɖ, Ůɜɩ ŰŬ ɖɚɘŬəɎ ůŰɞɘɢŮɑŬ 
Ŭɝɘɞˊɞɘɞɨɜ ɛɧɜɞ əɎˊɞɘŬ ůɡɔəŮəɟɘɛɏɜŬ ɛɐəɖ əɨɛŬŰɞɠ. ɄŬɟô ɧɚŮɠ Űɘɠ ŭɡůəɞɚɑŮɠ , 
ŮɑɜŬɘ ˊɘɗŬɜɧɜ ɧŰɘ ůŰɘɠ ŮˊɧɛŮɜŮɠ ŭŮəŬŮŰɑŮɠ ɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ ɗŬ əŬɚɨˊŰŮɘ ɧɚɞ əŬɘ 
ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɤɜ ŮɜŮɟɔŮɘŬəɩɜ ŬɜŬɔəɩɜ Űɖɠ ŬɜɗɟɤˊɧŰɖŰŬɠ. 
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1ůŰ:ȺɜɏɟɔŮɘŬ Ŭˊɧ Űɞɜ ɐɚɘɞ 

ȼ ŮɜŮɟɔŮɘŬəɐ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɔɑɜŮŰŬɘ ɛŮ ŭɡɞ Űɟɧˊɞɡɠ: ŮɑŰŮ ɛŮ 
ŬˊŮɡɗŮɑŬɠ ɛŮŰŬŰɟɞˊɐ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŮ ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ ŮɑŰŮ ɛŮ ŮɜŭɘɎɛŮůɖ 
ɛŮŰŬŰɟɞˊɐ Űɖɠ ůŮ ɗŮɟɛɧŰɖŰŬ. ɆŰɖ ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ, ɖ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ 
ůɡɔəŮɜŰɟɩɜŮŰŬɘ ůŮ əɎŰɞˊŰɟŬ, ŰŬ ɞˊɞɑŬ Űɖɜ ŮůŰɘɎɕɞɡɜ ůŮ ɏɜŬɜ ɓɟŬůŰɐɟŬ, ˊɞɡ 
ˊŬɟɎɔŮɘ ŬŰɛɞɨɠ. 

 

 

1ɕ:ūɤɠ ŬɜŰɑ ɔɘŬ ɓŮɜɕɑɜɖ 

ɇɞ ɖɚɘŬəɧ ŬɡŰɞəɑɜɖŰɞ ŮɑɜŬɘ ɏɜŬ ˊŮɘɟŬɛŬŰɘəɧ ɧɢɖɛŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɖɚɘŬəɐ 
ŮɜɏɟɔŮɘŬ əŬɘ ŬɜŬˊŰɨůůŮɘ ɛɏɔɘůŰɖ ŰŬɢɨŰɖŰŬ 65 ɢɘɚɘɞɛɏŰɟɤɜ Űɖɜ ɩɟŬ. ɇɞ 

ŬŮɟɞŭɡɜŬɛɘəɧ Űɞɡ ŬɛɎɝɤɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ŮɚŬűɟɨ çůɎɜŰɞɡɘŰɠè əɡɣŮɚɞŮɘŭɞɨɠ 
Ŭɚɞɡɛɘɜɑɞɡ əŬɘ Ůɜɧɠ ɡɚɘəɞɨ Ŭˊɧ ɑɜŮɠ ɎɜɗɟŬəŬ. ȹɘŬɗɏŰŮɘ ˊŮɟɑˊɞɡ 900 əɘɚɎ ɖɚɘŬəɎ 
ůŰɞɘɢŮɑŬ, ůŮ ůɡůŰɞɘɢɑŮɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ɞɟɞűɐ əŬɘ ůŰɞ ˊɑůɤ ɛɏɟɞɠ Űɞɡ 
ŬɡŰɞəɘɜɐŰɞɡ. ɇŬ ɖɚɘŬəɎ ůŰɞɘɢŮɑŬ ůɡɔəŮɜŰɟɩɜɞɡɜ Űɖɜ űɤŰŮɘɜɐ ŬəŰɘɜɞɓɞɚɑŬ ůŮ 
ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ, ˊɞɡ ŰɟɞűɞŭɞŰŮɑ ɏɜŬɜ Ůɘŭɘəɞɨ Űɨˊɞɡ əɘɜɖŰɐɟŬ. ɆŮ ůɡɜɗɐəŮɠ 
ɛŮɔɎɚɖɠ ɖɚɘɞűɎɜŮɘŬɠ, ŰŬ ůŰɞɘɢŮɑŬ ɛˊɞɟɞɨɜ ɜŬ ŭɩůɞɡɜ ɘůɢɨ Űɖɠ ŰɎɝɖɠ Űɞɡ Ůɜɧɠ 
əɘɚɞɓɎŰ - ɐ 1,3 ɑˊˊɞɡɠ. (ũɘŬ ɜŬ ɏɢŮŰŮ ɛɏŰɟɞ ůɨɔəɟɘůɖɠ, ŬɟəŮɑ ɜŬ ůəŮűŰŮɑŰŮ ɧŰɘ ɖ 
ɛɖɢŬɜɐ Ůɜɧɠ ůɡɜɖɗɘůɛɏɜɞɡ ɓŮɜɕɘɜɞəɑɜɖŰɞɡ ŬɡŰɞəɘɜɐŰɞɡ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ɘůɢɨ 
ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 100 ɑˊˊɞɡɠ.) ɇŬ ɖɚɘŬəɎ ŬɡŰɞəɑɜɖŰŬ ŮɑɜŬɘ ŬəɧɛŬ ůŰɖ ɓɟŮűɘəɐ Űɞɡɠ 
ɖɚɘəɑŬ əŬɘ ŮɜɏɢŮŰŬɘ ɜŬ ŬˊɞŭŮɘɢŰŮɑ ɧŰɘ ŭŮɜ ŬˊɞŰŮɚɞɨɜ ˊɟŬəŰɘəɐ ɚɨůɖ. ɋůŰɧůɞ ˊɞɚɚɏɠ 
ůɡůəŮɡɏɠ ɢŬɛɖɚɐɠ ɘůɢɨɞɠ ïŬˊɧ ŰŬ ŰɖɚɏűɤɜŬ ɛɏɢɟɘ ŰŬ əɞɛˊɘɞɡŰŮɟɎəɘŬ- ɚŮɘŰɞɡɟɔɞɨɜ 

ɐŭɖ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɛŮ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ. 
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1ɖ:ȼɚɘŬəɎ ůŰɞɘɢŮɑŬ 

ɇŬ ůŰɞɘɢŮɑŬ ˊɞɡ ŰɟɞűɞŭɞŰɞɨɜ Űɞ ˊŮɘɟŬɛŬŰɘəɧ ɖɚɘŬəɧ ŬɡŰɞəɑɜɖŰɞ ŭŮ ŭɘŬɗɏŰɞɡɜ 
əɘɜɖŰɎ ɛɏɚɖ ï Ůˊɞɛɏɜɤɠ ɢɟŮɘɎɕɞɜŰŬɘ ŮɚɎɢɘůŰɖ ůɡɜŰɐɟɖůɖ. ȾŬɗɏɜŬ Ŭˊô ŬɡŰɎ ŭɑɜŮɘ 
Űɧůɖ ŮɜɏɟɔŮɘŬ ɧůɖ əŬɘ ɖ ɛˊŬŰŬɟɑŬ Ůɜɧɠ űŬəɞɨ. ɇŬ ůŰɞɘɢŮɑŬ ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ 
ɛŮ ůŮɘɟɎ. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ, ɛɘəɟɏɠ ɖɚŮəŰɟɘəɏɠ ŰɎůŮɘɠ ˊɟɞůŰɑɗŮɜŰŬɘ əŬɘ ɛŬɠ ŭɑɜɞɡɜ 
ɛɘŬ ˊɞɚɨ ɛŮɔŬɚɨŰŮɟɖ. 

 

 

 

1ɗ:Ʉɤɠ ɚŮɘŰɞɡɟɔɞɨɜ ŰŬ ȼɚɘŬəɎ ůŰɞɘɢŮɑŬ 

ɇŬ ɖɚɘŬəɎ ůŰɞɘɢŮɑŬ ˊŮɟɘɏɢɞɡɜ ŭɡɞ ůŰɟɩɛŬŰŬ ˊɡɟɘŰɑɞɡ ï ɛɘŬɠ ɞɡůɑŬɠ ˊɞɡ ŬˊɞŰŮɚŮɑ 
Űɖ ɓɎůɖ Űɤɜ ɛɘəɟɞŰůɑˊ ůŰŬ əɞɛˊɘɞɨŰŮɟ. ɃɟɘůɛɏɜŬ ɎŰɞɛŬ ůŰɞ ŮˊɎɜɤ ůŰɟɩɛŬ Űɞɡ 
ˊɡɟɘŰɑɞɡ ɏɢɞɡɜ ˊŮɟɑůůŮɡɛŬ Ůɜɧɠ 
ɖɚŮəŰɟɞɜɑɞɡ ůŰɖɜ ŮɝɤŰŮɟɘəɐ Űɞɡɠ 
ůŰɞɘɓɎŭŬ , Ůɜɩ ŬɜŰɑɗŮŰŬ ɞɟɘůɛɏɜŬ 
ɎŰɞɛŬ ůŰɞ əɎŰɤ ůŰɟɩɛŬ Űɞɡ 
ŮɛűŬɜɑɕɞɡɜ ɏɚɚŮɘɛɛŬ Ůɜɧɠ 
ɖɚŮəŰɟɞɜɑɞɡ. ȰŰůɘ ɛŮŰŬəɘɜɞɨɜŰŬɘ 
ɖɚŮəŰɟɧɜɘŬ Ŭˊɧ Űɞ ŬɜɩŰŮɟɞ ˊɟɞɠ Űɞ 
əŬŰɩŰŮɟɞ ůŰɟɩɛŬ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ 
ɏɜŬ ɗŮŰɘəɧ ɖɚŮəŰɟɘəɧ űɞɟŰɑɞ ůŰɞ 
ŬɜɩŰŮɟɞ ůŰɟɩɛŬ. ȳŰŬɜ ɚɞɘˊɧɜ ŮəŰŮɗŮɑ 
Űɞ ɖɚɘŬəɧ ůŰɞɘɢŮɑɞ ůŮ űɤŰŮɘɜɐ 
ŬəŰɘɜɞɓɞɚɑŬ, əɎˊɞɘŬ ɖɚŮəŰɟɧɜɘŬ Űɞɡ 
əŬŰɩŰŮɟɞɡ ůŰɟɩɛŬŰɞɠ ɏɚəɞɜŰŬɘ Ŭˊɧ 
Űɞ ɗŮŰɘəɧ űɞɟŰɑɞ Űɞɡ ŬɜɩŰŮɟɞɡ 
ůŰɟɩɛŬŰɞɠ əŬɘ ŭɖɛɘɞɡɟɔɞɨɜ 
ɖɚŮəŰɟɘəɧ ɟŮɨɛŬ. 
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ȾȺūȷȿȷȽɃ 2
ɞ
:ȽɆɇɃɅȽȾȼ ȺɂȺȿȽɂȼ ɇɃɈ 

ȺȿȽȾɃɄɇȺɅɃɈ 
 
 2
Ŭ
:ȷɟɢɐ Ůɝɏɚɘɝɖɠ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ 

ȰɜŬ ŰŬɝɑŭɘ ůŰɖɜ ɔɜɩůɖ, ɛɘŬ ˊɟɞůɏɔɔɘůɖ, Ŭˊɧ Űɞ ɛŬəɟɘɜɧ ˊŬɟŮɚɗɧɜ, ɤɠ Űɞ ůɐɛŮɟŬ. ŪŬ ɐŰŬɜ Ɏŭɘəɞ 
ɜŬ ɛɖɜ ŬɜŬűŮɟɗɞɨɛŮ ůŰŬ ŮɚɘəɧˊŰŮɟŬ, ɛɘŬɠ əŬɘ ŮɑɜŬɘ ɞɘ ˊɘɞ ˊŮɟɑˊɚɞəŮɠ ˊŰɖŰɘəɏɠ ɛɖɢŬɜɏɠ ˊɞɡ ɏɢɞɡɜ 
ɡˊɎɟɝŮɘ ɤɠ ŰɩɟŬ. ɆɘɔɎ - ůɘɔɎ, ɗŬ ɝŮűɡɚɚɑůɞɡɛŮ Űɖɜ ȽůŰɞɟɑŬ Űɤɜ ȺɚɘəɞˊŰɏɟɤɜ Ŭˊɧ Űɞ ɢɗŮɠ ɤɠ Űɖɜ 
ůɨɔɢɟɞɜɖ Ůˊɞɢɐ. ɀɏůŬ Ůŭɩ, ŮəŰɧɠ Ŭˊɧ Űɞ ɜŬ ɛɎɗɞɡɛŮ, ɗŬ ŭɞɨɛŮ əŬɘ ˊɞɘɎ ŮɚɘəɧˊŰŮɟŬ, ɡˊɎɟɢɞɡɜ 
əŬɘ ůŬɜ ɛɞɜŰɏɚŬ ɔɘŬ ŬŮɟɞɛɞɜŰŮɚɘůŰɏɠ, ˊɞɘŮɠ ŮɑɜŬɘ ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡɠ, ˊɧŰŮ əŬŰŬůəŮɡɎůŰɖəŬɜ əŬɘ 
ˊɞɘŬ ˊɞɟŮɑŬ ŬəɞɚɞɨɗɖůŬɜ ɛɏɢɟɘ ɜŬ űŰɎůɞɡɜ ůŰɖɜ ŰŮɚɘəɐ Űɞɡɠ ɛɞɟűɐ. 
ȼ ɘŭɏŬ Űɖɠ əɎɗŮŰɖɠ ˊŰɐůɖɠ, ɛˊɞɟŮɑ ɜŬ ŬɜŬɓɘɩůŮɘ, ˊɖɔŬɑɜɞɜŰŬɠ ˊɑůɤ ůŰɞ ɢɟɧɜɞ, ɧŰŬɜ ˊɟɩŰɞ 
ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŬɜ ɏɜŬ ˊŬɘŭɘəɧ ˊŬɘɢɜɑŭɘ, Űɞ 400 ˊ.ɢ. Ƀɘ  Everett-Heath (1986) əŬɘ ɞ  Liberatore 
(1998) ɛŬɠ ŭɑɜɞɡɜ ɛɘŬ ɚŮˊŰɞɛŮɟɐ ɘůŰɞɟɑŬ ɔɘŬ ŬɡŰɏɠ Űɘɠ əŬŰŬůəŮɡɏɠ. ȼ ˊɘɞ ˊŬɚŬɘɎ ɏəŭɞůɖ, Ŭɜ 
ɛˊɞɟɞɨɛŮ ɜŬ Űɖɜ ɞɜɞɛɎůɞɡɛŮ ɏŰůɘ, ɛɘŬɠ  ɛɖɢŬɜɐɠ ůŮ əɎɗŮŰɖ ˊŰɐůɖ, ɐŰŬɜ ŬɡŰɐ ɛŮ ɏɜŬ ɟŬɓŭɑ əŬɘ 
ůŰɖɜ Ɏəɟɖ Űɞɡ ɏɜŬɜ ɏɚɘəŬ, ɞˊɞɡ Űɞɡ ŮˊɏŰɟŮˊŮ ɜŬ ŬɜŮɓŬɑɜŮɘ ɣɖɚɎ, ůŰɟɑɓɤɜŰŬɠ Űɞ ɛɏůŬ ůŰŬ ɢɏɟɘŬ 
ɛŬɠ, əŬɘ ŬűɐɜɞɜŰŬɠ Űɞ ɛŮŰɎ. ɄɟŬɔɛŬŰɘəɎ ˊŮŰɞɨůŮ.  

 

ɄŮɟɑˊɞɡ 2000 ɢɟɧɜɘŬ ŬɟɔɧŰŮɟŬ, Űɞ 1754, ɞ Ʌɩůɞɠ Mikhail Lomonosov, ŭɖɛɘɞɨɟɔɖůŮ ɛɘŬ ɜɏŬ 
ɛɖɢŬɜɐ, ˊɞɡ Űɖɠ ɏŭɘɜŮ ɩɗɖůɖ ɧɢɘ ɛŮ ŰŬ ɢɏɟɘŬ ˊɘŬ, ŬɚɚɎ ɛŮ əŬɨůɘɛɞ. ȷɡŰɧ Űɖɜ ɏəŬɜŮ ɜŬ űŰɎɜŮɘ 
ŬəɧɛŬ ɣɖɚɧŰŮɟŬ. ɇɞ 1783, ɞ ũɎɚɚɞɠ űɡůɘəɧɠ Launoy, ɛŮ Űɞɜ űɑɚɞ Űɞɡ əŬɘ ŮˊɘůŰɐɛɞɜŬ ɛɖɢŬɜɘəɐɠ, 
Bienvenu, ɢɟɖůɘɛɞˊɞɑɖůŬɜ ɛɘŬ ɜɏŬ Ůəŭɞɢɐ Űɖɠ ɑŭɘŬɠ ɛɖɢŬɜɐɠ, ŬɚɚɎ ɛŮ əɎˊɞɘŮɠ ůɖɛŬɜŰɘəɏɠ 
ˊŬɟŬɚɚŬɔɏɠ. ɇɞˊɞɗɏŰɖůŮ, əŬŰ Ŭɟɢɐɜ Űɞɜ ɏɚɘəŬ ˊɎɜɤ ůŰɖɜ ɟɎɓŭɞ, ɛŮŰɎ ŰɞˊɞɗɏŰɖůŮ ɏɜŬ ůɢɞɘɜɑ ˊɞɡ 
ɏəŬɜŮ ɏɜŬ ɖɛɘəɨəɚɘɞ, əɎŰɤ Ŭˊɧ Űɞɜ ɏɚɘəŬ, əŬɘ Űɞ ŰɏɜŰɤůŮ ůŰɞ Űɏɚɞɠ Űɞɡ ɟŬɓŭɑɞɡ. ȷɡŰɧ űŬɜŰŬůŰŮɑŰŮ 
ˊɤɠ ɏɛɞɘŬɕŮ ɛŮ ɓɏɚɞɠ, əŬɘ Űɖɜ ůŰɘɔɛɐ ˊɞɡ ŰɟŬɓɞɨůŬɜ Űɞ ůɢɞɘɜɑ ˊɑůɤ , ɞ ɏɚɘəŬɠ ɔɡɟɜɞɨůŮ Ŭˊɧ Űɖɜ 
ŬɜŰɑɗŮŰɖ ˊɚŮɡɟɎ, ɧŰŬɜ Űɞ ɎűɖɜŬɜ, ŮəŮɑɜɞ ŮɑɢŮ ɛɘŬ əɎɗŮŰŬ Ŭɜɞŭɘəɐ ˊɞɟŮɑŬ əŬɘ əŬŰɎűŮɟɜŮ ɜŬ ˊɖɔŬɑɜŮɘ 
ŬəɧɛŬ ˊɘɞ ɣɖɚɎ. 

 

ȷɡŰɧ ŰɎɟŬɝŮ ˊɞɚɨ, Űɖɜ ŰɧŰŮ əɞɘɜɧŰɖŰŬ Űɤɜ ŮˊɘůŰɖɛɧɜɤɜ əŬɘ ɏəŬɜŮ ɜŬ ůɡɕɖŰɖɗŮɑ ˊɞɚɨ Űɞ ɧɜɞɛŬ 
Űɞɡ. ɀɎɚɘůŰŬ ɞ ɛŮɔɎɚɞɠ ŰɧŰŮ ũɎɚɚɞɠ ɛŬɗɖɛŬŰɘəɧɠ, A. J. P. Paucton, ɏɔɟŬɣŮ Űɞ ˊɟɩŰɞ Űɞɡ ɓɘɓɚɑɞ 
ůɢŮŰɘəɎ, ɛŮ Űɖɜ ɗŮɤɟɑŬ Űɖɠ ˊŮɟɘůŰɟɞűɘəɐɠ əɑɜɖůɖɠ Űɤɜ űŰŮɟɩɜ. ɈˊɎɟɢɞɡɜ ˊɞɚɚɎ ˊŬɚɘɎ ɏɔɔɟŬűŬ 
əŬɘ ɛŮɟɘəɏɠ űɤŰɞɔɟŬűɑŮɠ, ˊɞɡ ŭŮɑɢɜɞɡɜ Űɖɜ ˊɟɩŰɖ ˊŰɖŰɘəɐ ɛɖɢŬɜɐ ɛɖɢŬɜɐ ɛŮŰŬűɞɟɎɠ Ŭɜɗɟɩˊɞɡ, 
əŬɘ ŮɑɜŬɘ Ŭˊɧ Űɞɜ ɔɜɤůŰɧ ůŮ ɧɚɞɡɠ Leonardo da Vinci. ūɡůɘəɎ ŬɡŰɧ ɏɔɘɜŮ Űɞ 1438 ŬɚɚɎ 
ˊŬɟɞɡůɘɎůŰɖəŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ɛŮŰɎ Ŭˊɧ ŰɟŮɘɠ ˊŮɟɑˊɞɡ ŬɘɩɜŮɠ. ɄɎɜŰɤɠ ɞɘ ɘŭɏŮɠ Űɞɡ da Vinci, 
ɖŰŬɜ ɔɘŬ ˊɞɚɚɞɨɠ ˊɞɚɨ ŰɟŬɓɖɔɛɏɜŮɠ, ŬɚɚɎ ɐŰŬɜ əŬɘ ɞ ɛɧɜɞɠ ˊɞɡ ɛˊɞɟɞɨůŮ ɜŬ ŭŮɘ əŬɗŬɟɎ, ˊɞɘŬ 
ɐŰŬɜ ɖ ɚɨůɖ ɔɘŬ ɛɘŬ ůɤůŰɐ əɎɗŮŰɖ ˊŰɐůɖ. ȰűŰɘŬɝŮ ɛɘŬ ɛɖɢŬɜɐ, Ŭűɞɨ ˊɟɩŰŬ ɛŮɚɏŰɖůŮ ŰŬ űŰŮɟɎ, Űɞ 
ɡɚɘəɧ əŬɘ Űɖɜ ŬˊɧůŰŬůɖ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ Űɞ ɏɜŬ Ŭˊɧ Űɞ Ɏɚɚɞ , ɛŮ ŭɨɞ ɏɚɘəŮɠ ŬɚɚɎ 
ˊŮɟɘůŰɟŮűɧɛŮɜŮɠ ŬɜŰɑůŰɟɞűŬ.  
Ʉɞɚɚɏɠ ůɖɛŮɘɩůŮɘɠ Űɞɡ, ɓɞɐɗɖůŬɜ ˊɞɚɨ ŬɟɔɧŰŮɟŬ Űɞɡɠ ŮˊɘůŰɐɛɞɜŮɠ əŬɘ ɛɖɢŬɜɘəɞɨɠ ˊɞɡ ɗŬ 
ɓŮɚŰɑɤɜŬɜ əŬɘ ɗŬ ɏűŰŬɜŬɜ ůŮ ɎɚɚŬ ŮˊɑˊŮŭŬ Űɘɠ ˊŰɖŰɘəɏɠ  ɛɖɢŬɜŮɠ əɎɗŮŰɖɠ ˊŰɐůɖɠ.  ȳˊɤɠ ɞ Sir 
George Cayley, ɔɜɤůŰɧɠ ɔɘŬ Űɘɠ ɛŮɚɏŰŮɠ Űɞɡ ůŮ ɓŬůɘəɎ ɗɏɛŬŰŬ ˊŰɐůɖɠ, Ŭˊɧ Űɞ 1790. ȷˊɧ ˊŬɘŭɑ 
ɏˊŬɘɕŮ ɛŮ Űɘɠ ɛɖɢŬɜŮɠ-ˊŬɘɢɜɑŭɘŬ, ɩůˊɞɡ ɏűŰŬůŮ ůɘɔɎ ůɘɔɎ ɜŬ ŭɖɛɘɞɡɟɔŮɑ ŰŬ ŭɘəɎ Űɞɡ ɛɞɜŰɏɚŬ. ȰɜŬ 
Ŭˊ ɧɚŬ, ɐŰŬɜ Űɞ 1810, ɧˊɞɡ ɏűŰɘŬɝŮ ɛɘŬ əŬŰŬůəŮɡɐ ɛŮ ɝɨɚɘɜɞ ůəŮɚŮŰɧ əŬɘ  ɐŰŬɜ ɖ ˊɟɩŰɖ 
ŮˊɘůŰɖɛɞɜɘəɐ ŬˊɧˊŮɘɟŬ ɔɘŬ ůɤůŰɐ ˊŰɐůɖ, Ŭűɞɨ ŮɑɢŮ ˊɞɚɚɎ ůŰɟɞɔɔɡɚɎ ˊɚŬɑůɘŬ, ˊɞɡ ˊɎɜɤ Űɞɡɠ 
ŮɑɢŬɜ ɨűŬůɛŬ əŬɘ ˊŮɟɘůŰɟŮűɧɜŰɞɡůŬɜ ɧɢɘ ɧɚŬ ɛŮ Űɖɜ ɑŭɘŬ űɞɟɎ. ɇɞ ůɢɏŭɘɞ ɏɛŮɘɜŮ ůɢɏŭɘɞ əŬɘ ŬɡŰɐ ɖ 
əŬŰŬůəŮɡɐ ŭŮɜ ɛˊɞɟɞɨůŮ űɡůɘəɎ ɜŬ ŬɜŰɏɝŮɘ ůŮ ˊɟŬɔɛŬŰɘəɐ ˊŰɐůɖ, Ŭűɞɨ ɐŰŬɜ ˊɞɚɨ ɓŬɟɘɎ ɔɘŬ ɜŬ 
əɟŬŰɖɗŮɑ ůŰɞɜ ŬɏɟŬ. ȳɛɤɠ ɖ Ŭɟɢɐ ŮɑɢŮ ɔɑɜŮɘ əŬɘ ɞɘ ɘŭɏŮɠ ůŮ ˊɞɚɚɞɨɠ ŮˊɘůŰɐɛɞɜŮɠ ɐŰŬɜ Ŭəɧɛɖ ˊɘɞ 
ɏɜŰɞɜŮɠ, ɔɘŬ ɛɘŬ ɛɖɢŬɜɐ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ.  
 
ȼ ˊɟɩŰɖ ˊɟŬɔɛŬŰɘəɐ ˊɟɞůˊɎɗŮɘŬ əŬɘ Űɞ ˊɟɩŰɞ űɤɠ, ŭɧɗɖəŮ Ŭˊɧ Űɞɜ ũɎɚɚɞ Ponton d' Amecourt 
Űɞ 1860. ȺəŮɑɜɞɠ ɐŰŬɜ ˊɞɡ əŬŰŬůəŮɨŬůŮ Űɖɜ ˊɟɩŰɖ ˊŰɖŰɘəɐ ɛɖɢŬɜɐ ɛŮ əŬɨůɘɛɞ, ɧɢɘ Ŭˊɧ ɝɨɚɞ, ˊɞɡ 
ŬˊɏŭɤůŮ ŰɞɡɚɎɢɘůŰɞɜ ůŰɖɜ ɛɘəɟɐ Űɖɠ ɛɞɟűɐ. ɇɞ əŬɨůɘɛɞ ɐŰŬɜ ɎˊɚŬ ɏɜŬɠ ɛɘəɟɧɠ ɓɟŬůŰɐɟŬɠ, ˊɞɡ 
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ŬˊŮɚŮɡɗɏɟɤɜŮ ŬŰɛɧ əŬɘ ˊɎɜɤ Űɞɡ ɡˊɐɟɢŮ ɏɜŬ ɛŮŰŬɚɚɘəɧ əɞɛɛɎŰɘ ˊɞɡ ůɡɜŭŮɧŰŬɜ ɛŮ ɏɜŬɜ ŭɘˊɚɧ 
ɏɚɘəŬ. Ƀ ŬŰɛɧɠ ɏəŬɜŮ Űɞ əɞɛɛɎŰɘ ɜŬ ŮəŰɞɝŮɨŮŰŬɘ əŬɘ ɖ ɛɘəɟɐ ŬɡŰɐ ɛɖɢŬɜɐ ɜŬ ɛˊɞɟŮɑ ɜŬ ˊŮŰɎ. ɇɖɜ 
ɞɜɧɛŬůŮ helicopteres, Ŭˊɧ Űɖɜ Ⱥɚɚɖɜɘəɐ ɚɏɝɖ ȺɚɘəɞŮɘŭɐɠ, ˊɞɡ ůɖɛŬɑɜŮɘ ůˊɘɟɎɚ. ȷˊɧ ŰɧŰŮ ˊɞɚɚɏɠ 
ˊŰɖŰɘəɏɠ ɛɖɢŬɜɏɠ ɏəŬɜŬɜ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡɠ, ɧˊɤɠ  Űɞ 1861 ɏɤɠ əŬɘ Űɞ 1877. ȳɛɤɠ Űɞ 1874, ɐŰŬɜ ɖ 
Ůˊɞɢɐ ˊɞɡ ɞ ũŮɟɛŬɜɧɠ Wilheim von Achenbach, ŭɖɛɘɞɨɟɔɖůŮ Űɖɜ ˊɟɩŰɖ ɛɖɢŬɜɐ ˊɞɡ ŮɑɢŮ ɞɡɟɎ, ɖ 
əɎŰɘ ůŬɜ ɞɡɟɎ,  ɔɘŬ əŬɚɨŰŮɟɖ ɘůɞɟɟɞˊɑŬ əŬɘ ˊɘɞ ůŰŬɗŮɟɧŰɖŰŬ ůŰɖɜ ˊŰɐůɖ. ɇɞ 1878 ɏɜŬ Ʌɤůɘəɧ 
ŮɚɘəɧˊŰŮɟɞ ɏəŬɜŮ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡ Ŭˊɧ Űɞɜ Lodygin. ȷɚɚɎ əŬɘ ɞ Enrico Forlanini, Űɖɜ ɑŭɘŬ ɢɟɞɜɘɎ 
ŭɖɛɘɞɨɟɔɖůŮ ɛɘŬ ˊŰɖŰɘəɐ ɛɖɢŬɜɐ ˊɞɡ ɚɏɔŮŰŬɘ ˊɤɠ ɛˊɞɟɞɨůŮ ɜŬ ˊŮŰɎɝŮɘ ɔɘŬ 20 ŭŮɡŰŮɟɧɚŮˊŰŬ, ůŮ 
ɨɣɞɠ ɔɨɟɤ ůŰŬ 40 ˊɧŭɘŬ. ŪŬ ůɡɜŮɢɑůɞɡɛŮ ɛŮ ŰŬ ˊɟɩŰŬ ŮɚɘəɧˊŰŮɟŬ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŬɜ əŬɘ 
ɎɜɞɘɝŬɜ Űɞ ŭɟɧɛɞ Ŭˊɧ Űɞ 1907 əŬɘ ɛŮŰŬ, ɗŬ ɛɘɚɐůɞɡɛŮ ɔɘŬ Űɘɠ ˊɞɚɚɏɠ ŬɚɚŬɔɏɠ ůŰŬ ůɢɏŭɘŬ Űɤɜ 
ˊŰɖŰɘəɩɜ ŬɡŰɩɜ ɛɖɢŬɜɩɜ,  ŬɚɚɎ ɗŬ ˊɞɨɛŮ ˊɞɚɚɎ əŬɘ ɔɘŬ Űɖɜ Ůɝɏɚɘɝɖ ůɢŮŰɘəɎ ɛŮ ŰŬ ɛɖɢŬɜɘəɎ ɛɏɟɖ 
əŬɘ Űɞɡɠ əɘɜɖŰɐɟŮɠ Űɤɜ ŮɚɘəɞˊŰɏɟɤɜ.  

2
ɓ
:ȷɟɢɏɠ Űɞɡ 20

ɞɡ
 ŬɘɩɜŬ 

 

ɇɞ 1900 ɞɘ Igor Ivanovitch Sikorsky əŬɘ Boris Yurev, əŬŰŬůəŮɨŬůŬɜ ɛɖɢŬɜɏɠ ˊɞɡ ŮɑɢŬɜ əɎˊɞɘŬ 
ɢŬɟŬəŰɖɟɘůŰɘəɎ, ˊɞɡ ɗɨɛɘɕŬɜ ŮɚɘəɧˊŰŮɟŬ. ȾŬŰŬůəŮɨŬůŬɜ ɏɜŬ əɚɞɡɓɑ, ɢɤɟɑɠ ˊɘɚɧŰɞ, ŬɚɚɎ ŭŮɜ 
əŬŰɎűŮɟŬɜ ɜŬ ˊŮŰɎɝɞɡɜ ˊɞŰɏ, ɔɘŬŰɑ ɡˊɐɟɢŬɜ ˊɟɞɓɚɐɛŬŰŬ, ůɢŮŰɘəɎ ɛŮ Űɖɜ ůŰŬɗŮɟɧŰɖŰŬ, ŬɚɚɎ əŬɘ 
Űɖɜ ŬŭɡɜŬɛɑŬ Űɞɡ əɘɜɖŰɐɟŬ ɜŬ Űɖɜ ůɖəɩůɞɡɜ ɣɖɚɎ. 
 
ɇɞ 1904 ɏɜŬɠ ũɎɚɚɞɠ űɡůɘəɧɠ ɞ Charles Richet, ŮɑɢŮ əŬŰŬůəŮɡɎůŮɘ ɏɜŬ ɛɘəɟɧ ŮɚɘəɧˊŰŮɟɞ ŬɚɚɎ ŭŮɜ 
ŮɑɢŮ əŬɛɑŬ ŮˊɘŰɡɢɑŬ. ɇɞ 1906 ɏɔɘɜŬɜ ˊɞɚɚɏɠ ˊɟɞůˊɎɗŮɘŮɠ Ŭˊɧ Űɞɜ ɑŭɘɞ ŬɚɚɎ əŬɘ ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ 
Űɞɡɠ ŬŭŮɚűɞɨɠ Louis and Jacques Breguet. ȾŬŰɎűŮɟŬɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɛɘŬ əŬŰŬůəŮɡɐ ˊɞɡ 
ɚɏɔŮŰŬɘ ˊɤɠ ɛˊɞɟɞɨůŮ ɜŬ ɛŮŰŬűɏɟŮɘ əŬɘ ɏɜŬɜ ˊɘɚɧŰɞ. ȱŰŬɜ ɏɜŬ ŰŮɟɎůŰɘɞ ŮɚɘəɧˊŰŮɟɞ, ɛŮ ŭɘˊɚɞɨɠ 
ɏɚɘəŮɠ ůŮ əɎɗŮ ˊɚŮɡɟɎ, ŭŮɝɘɎ əŬɘ ŬɟɘůŰŮɟɎ, ɛŮ Űɞɜ ˊɘɚɧŰɞ ůŰɖɜ ɛɏůɖ Űɖɠ əŬŰŬůəŮɡɐɠ, ɛŮ ɏɜŬɜ 
ůəŮɚŮŰɧ ˊɞɚɨ ɚŮˊŰɧ əŬɘ ˊɞɚɚɏɠ ɘŭɏŮɠ ɔɘŬ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ɛɏɟɖ ˊɞɡ ɗŬ əɟŬŰɞɨůŬɜ Űɖɜ ɘůɞɟɟɞˊɑŬ 
ůŰɞ ůəɎűɞɠ. ɇɞ 1907, ˊŮɟɑˊɞɡ 4 ɢɟɧɜɘŬ ɛŮŰɎ, Ŭˊɧ Űɘɠ ˊɟɩŰŮɠ ŮˊɘŰɡɢɖɛɏɜŮɠ ˊŰɐůŮɘɠ Űɤɜ ŬŭŮɚűɩɜ 
ɅɎɘŰ, ɏɜŬ ũŬɚɚɘəɧ ˊɞŭɐɚŬŰɞ ɛŮ Űɞ ɧɜɞɛŬ, Paul Cornu, ŭɖɛɘɞɡɟɔɐɗɖəŮ əŬɘ əŬŰɎűŮɟŮ ɜŬ əɎɜŮɘ əɎɗŮŰɖ 
ˊŰɐůɖ ɔɘŬ ˊɟɩŰɖ űɞɟɎ. ȼ əŬŰŬůəŮɡɐ Űɞɡ ɐŰŬɜ ˊɞɚɨ Ŭˊɚɐ, ɡˊɐɟɢŮ ɏɜŬ ůŰɟɞűŮɑɞ ůŮ əɎɗŮ Ɏəɟɖ Űɞɡ. 
ȼ ŭɨɜŬɛɖ ˊɞɡ ŬɜŰɚɞɨůŮ, ɐŰŬɜ Ŭˊɧ ɛɘŬ ɛɖɢŬɜɐ ɛŮ ɓŮɜɕɑɜɖ.  
ȾɎɗŮ ůŰɟɞűŮɑɞ ŮɑɢŮ ůɡɜŭŮŭŮɛɏɜɞɡɠ ŭɨɞ ɛŮɔɎɚɞɡɠ ɏɚɘəŮɠ , ŰɞˊɞɗŮŰɖɛɏɜɞɡɠ ůŰɖɜ ˊŮɟɘűɏɟŮɘŬ, ɛŮ ɛɘŬ 
ɛŮɔɎɚɖ ɟɧŭŬ ɞ əŬɗɏɜŬɠ Űɞɡɠ. ɆŰŬ ɎəɟŬ Űɞɡɠ ɡˊɐɟɢŬɜ ŭɨɞ űŰŮɟɎ ˊɞɡ ɗŬ ɓɞɖɗɞɨůŬɜ ůŰɖɜ 
ůŰŬɗŮɟɞˊɞɑɖůɖ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ. ȼ ˊŰɖŰɘəɐ ŬɡŰɐ ɛɖɢŬɜɐ, ɏɢŮɘ əŬŰŬɔɟŬűŮɑ, ˊɤɠ ɏəŬɜŮɠ ŬɟəŮŰɏɠ 
ˊŰɐůŮɘɠ, ůŮ ɢŬɛɖɚɧ ɨɣɞɠ, ŬɚɚɎ ŬɡŰɧ ŭŮɜ ɏɢŮɘ ŬˊɧɚɡŰŬ əŬɘ ɛŮ ŬəɟɑɓŮɘŬ, ŮɝŬəɟɘɓɤɗŮɑ. ȿɞɔɘəɎ ɖ 
ɛɖɢŬɜɐ, ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨůŮ, ŭŮɜ ŮɑɢŮ Űɖɜ ɘůɢɨ ɜŬ əɎɜŮɘ Űɘɠ ůŰŬɗŮɟɏɠ əɘɜɐůŮɘɠ ˊɎɜɤ Ŭˊɧ Űɞ 
ɏŭŬűɞɠ. Ʉɞɚɚɏɠ ˊŬɟŬɚɚŬɔɏɠ ŮɑŭŬɜ Űɞ űɤɠ ɔɘŬ ŰŬ ŮˊɧɛŮɜŬ ɢɟɧɜɘŬ, ɏɤɠ Űɞ 1912 ˊɞɡ ɞ Boris Yur'ev 
əŬŰŬůəŮɨŬůŮ ɛɘŬ ɛɖɢŬɜɐ ˊɞɡ ɐŰŬɜ ɚɘɔɧŰŮɟɞ ˊŮɟɑˊɚɞəɖ Ŭˊɧ ɧɚŮɠ ŮəŮɑɜŮɠ ˊɞɡ ŮɑɢŬɜ ŭɖɛɘɞɡɟɔɖɗŮɑ 
ɤɠ ŰɧŰŮ. ūŬɜŰŬůŰŮɑŰŮ ɏɜŬ ɛŬəɟɧůŰŮɜɞ ɧɢɖɛŬ, ɛŮ ůəŮɚŮŰɧ ŮɚŬűɟɨ, ɛŮ ɟɧŭŮɠ ůŰɖɜ ɛˊɟɞůŰɘɜɐ 
ˊɚŮɡɟɎ, ŭŮɝɘɎ əŬɘ ŬɟɘůŰŮɟɎ, ˊɘɞ ůŰŮɜɧ ůŰɞ ˊɑůɤ ɛɏɟɞɠ Űɞɡ, ɛŮ ɏɜŬɜ ɎɝɞɜŬ ˊɞɡ ůɡɜŭŮɧŰŬɜ ɛŮ 
ɛŮɔɎɚɞɡɠ ɏɚɘəŮɠ. ȺɑɢŮ Ůˊɑůɖɠ ɏɜŬɜ ŭɡɜŬŰɧ əɘɜɖŰɐɟŬ. Ƀɘ ɛŮŰŬŰɟɞˊɏɠ ɐŰŬɜ ˊɞɚɚɏɠ əŬɘ ɞɘ ŭɞəɘɛɏɠ 
ŬəɧɛŬ ˊŮɟɘůůɧŰŮɟŮɠ. ȾŬɛɑŬ ɛɖɢŬɜɐ ɧɛɤɠ ŭŮɜ əŬŰɎűŮɟŮ ŰŮɚɘəɎ ɜŬ ˊŮŰɎɝŮɘ ůɤůŰɎ.  
 

ɇɞ 1914 ɞ Jen C. Ellehammer, əŬŰŬůəŮɨŬůŮ ɛɘŬ ˊŰɖŰɘəɐ ɛɖɢŬɜɐ, ɛŮ ˊɞɚɚɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ. ɈˊɐɟɢŮ 
ɏɜŬ əŬɚɎɗɘ Űɟɘɔɤɜɘəɧ ˊɞɡ ŮˊɏŰɟŮˊŮ ɜŬ ɓɟɑůəŮŰŬɘ ɛɏůŬ ɞ ˊɘɚɧŰɞɠ. ȰɜŬɠ ɎɝɞɜŬɠ, ůŰɞ əɏɜŰɟɞ Űɞɡ 
ɐŰŬɜ ůɡɜŭŮŭŮɛɏɜɞɠ ɛŮ ŭɨɞ ˊɞɚɨ ɛɘəɟɧŰŮɟɞɡɠ ɏɚɘəŮɠ, ůŮ ůɢɏůɖ ɛŮ ɧŰɘ ŮɑɢŮ ŭɖɛɘɞɡɟɔɖɗŮɑ Ŭˊɧ Ɏɚɚɞɡɠ 
ɤɠ ŰɧŰŮ, ɐŰŬɜ Ŭˊɧ Ŭɚɞɡɛɑɜɘɞ əŬɘ ɞ ˊɘɚɧŰɞɠ ŮɑɢŮ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ Ŭˊɧ Űɞ əɎɗɘůɛŬ Űɞɡ, ɜŬ ɛŮŰŬəɘɜŮɑ 
ŭŮɝɘɎ əŬɘ ŬɟɘůŰŮɟɎ Űɖɜ əŬŰŬůəŮɡɐ. ȹɡůŰɡɢɩɠ əŬɘ ŬɡŰɐ ŭŮɜ ɛˊɧɟŮůŮ ɜŬ əɎɜŮɘ ˊɞɚɚɎ ŬɚɚɎ ɐŰŬɜ ɛɘŬ 
əŬɚɐ Ŭɟɢɐ ɔɘŬ Űɘɠ ŮˊɧɛŮɜŮɠ ˊɟɞůˊɎɗŮɘŮɠ. ɇɞ  1917 -1920 ɞ Stephan Petroczy, ɛŬɕɑ ɛŮ Űɞɜ ɓɞɖɗɧ 
Űɞɡ, ŬŮɟɞŭɡɜŬɛɘəɐ Theodore von K§rm§n, ɝŮəɑɜɖůŬɜ ɜŬ əŬŰŬůəŮɡɎɕɞɡɜ Ůˊɑůɖɠ ɏɜŬ ŮɚɘəɧˊŰŮɟɞ. 
ȾɎŰɤ Ŭˊɧ ŰŬ ůŰɟɞűŮɑŬ, ɡˊɐɟɢŮ ɛɘŬ ɗɏůɖ ɔɘŬ ˊɘɚɧŰɞ, ŮɑɢŮ ɏɜŬ ɛɖɢŬɜɘůɛɧ ˊɞɡ ɛˊɞɟɞɨůŮ ɜŬ 
ɓɞɖɗɐůŮɘ ůŰɖɜ ůŰŬɗŮɟɧŰɖŰŬ, ůŰɞ ˊɑůɤ ɛɏɟɞɠ ŬɚɚɎ əŬɘ ůŰɖɜ ˊɟɞůɔŮɑɤůɖ Űɞɡ, Ůɜɩ ŮɑɢŮ ŰɟŮɑɠ 
əɘɜɖŰɐɟɘŮɠ ɛɖɢŬɜɏɠ. ɉɟɖůɘɛɞˊɞɑɖůŮ Ůˊɑůɖɠ ŭɨɞ ɏɚɘəŮɠ ŭŮɝɘɎ əŬɘ ŬɟɘůŰŮɟɎ Űɘɠ əŬŰŬůəŮɡɐɠ, Ůɜɩ 
ɏɔɘɜŬɜ ˊɞɚɚɏɠ ŭɞəɘɛɏɠ. Ƀɘ ŬɜŬɚɨůŮɘɠ əŬɘ ŰŬ ůɢɏŭɘŬ Űɞɡɠ, ɏəŬɜŬɜ ˊɞɚɚɞɨɠ ɜŬ Ŭɟɢɑůɞɡɜ ɜŬ ɛŮɚŮŰɎɜŮ, 
Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ ůŰɟɞűŮɑɤɜ ůŮ ŭɘɎűɞɟŬ ůɢɐɛŬŰŬ əŬɘ Űɖɜ ůɢɏůɖ Űɞɡɠ ɛŮ Űɖɜ əɎɗŮŰɖ ˊŰɐůɖ. 
ɆŰɘɠ ȼɄȷ ɞɘ Emile əŬɘ Henry Berliner, ˊŬŰɏɟŬɠ əŬɘ ɔɘɧɠ, əŬŰŬůəŮɨŬůŬɜ ɏɜŬ əŬɘɜɞɨɟɔɘɞ ůɢɏŭɘɞ 
ŮɚɘəɞˊŰɏɟɞɡ, ŭɑɜɞɜŰŬɠ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ůɖɛŬůɑŬ, ůŰɖɜ ŭɨɜŬɛɖ Űɞɡ ůŰɟɞűŮɑɞɡ əŬɘ əŬŰɎ ˊɧůɞ ŮəŮɑɜɖ 
ŮˊɖɟŮɎɕŮɘ Űɖɜ ůŰŬɗŮɟɧŰɖŰŬ Űɖɠ ˊŰɐůɖɠ ůŮ ɛŮɔŬɚɨŰŮɟŬ ɨɣɖ, Ŭˊ ɧŰɘ ůŮ ɢŬɛɖɚɏɠ ˊŰɐůɖɠ. ɇɞ 1918 əŬɘ 
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Űɞ 1919 ɏɔɘɜŬɜ ŬəɧɛŬ əɎˊɞɘŮɠ əŬŰŬůəŮɡɏɠ əŬɘ Űɞ 1920 ɞ Louis Brennan ŮɟɔɎůŰɖəŮ ˊɎɜɤ ůŮ ůɢɏŭɘŬ 
ůŰɟɞűŮɑɤɜ, ɛŮ ŭɨɞ ɏɚɘəŮɠ əŬŰɎ ɓɎůɖ, əŬɘ ɢɟɖůɘɛɞˊɞɑɖůŮ servo-flaps, ɖ ailerons ŮɜůɤɛŬŰɤɛɏɜŬ 
ůŰɞɡɠ ɏɚɘəŮɠ. ȼ ɛɖɢŬɜɐ ŬɡŰɐ ŮɑɢŮ ɘůɢɨ 230 ɑˊˊɤɜ. To 1921 əŬɘ Ůɜɩ ŮɝŬəɞɚɞɡɗɞɨůŮ ɜŬ ŭɞɡɚŮɨŮɘ 
ˊɎɜɤ ůŮ ŬɡŰɧ Űɞ ůɢɏŭɘɞ, ɖ Royal Aircraft Establishment (RAE), Űɞɡ ˊɟɧůűŮɟŮ ůŰɏɔɖ ůŰɘɠ 
ŮɔəŬŰŬůŰɎůŮɘɠ Űɖɠ əŬɘ ɧŰɘ ɢɟŮɘŬɕɧŰŬɜ ɔɘŬ Űɖɜ ɛŮɚɏŰɖ əŬɘ əŬŰŬůəŮɡɐ Űɖɠ ɛɖɢŬɜɐɠ. ɇɞ 1922 ɖ ˊŰɖŰɘəɐ 
ɛɖɢŬɜɐ, ɛŮŰŬűɏɟɗɖəŮ ůŮ ɏɜŬ ɡˊɧůŰŮɔɞ ŬŮɟɧůŰŬŰɞɡ, ɞˊɞɡ əŬɘ ˊɏŰŬɝŮ əŬɘ ůŮ ŬɜɞɘəŰɧ ɢɩɟɞ, ŬɚɚɎ ůŮ 
ˊɞɚɨ ɢŬɛɖɚɧ ɡɣɞɠ. ɆŰɖɜ 7ɖ ˊŰɐůɖ Űɖɠ ɖ ɛɖɢŬɜɐ, əŬŰɏˊŮůŮ əŬɘ ɖ ˊɟɞůˊɎɗŮɘŬ ŮɔəŬŰŬɚŮɑűɗɖəŮ 
ŬɚɚɎ ɧɢɘ ɔɘŬ ˊɞɚɨ. ȺɑɢŬɜ ɛˊŮɘ əɎˊɞɘŬ ɗŮɛɏɚɘŬ ɔɘŬ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɛɘŬ ŬəɧɛŬ ɛɖɢŬɜɐ Ŭˊɧ Űɞɜ 
ȷɟɔŮɜŰɘɜɧ Raul Pescara, ɞˊɞɨ ɕɞɨůŮ ůŰɖɜ ũŬɚɚɑŬ əŬɘ Űɖɜ ȽůˊŬɜɑŬ. ɆŰɖɜ ŭɘəɐ Űɞɡ əŬŰŬůəŮɡɐ ˊɞɡ 
ɐŰŬɜ ŰŮɟŬůŰɑŬ əŬɘ ˊɞɚɨˊɚɞəɖ, ɡˊɐɟɢŬɜ 4 ůŰɟɞűŮɑŬ, ɧˊɞɡ Űɞ əŬɗɏɜŬ Ŭˊɧ ŬɡŰɎ ŮɑɢŮ Ŭˊɧ 4 ɕŮɨɔɖ 
blades. ȷɡŰɧ ɏəŬɜŮ Űɖɜ ˊŰɖŰɘəɐ ɛɖɢŬɜɐ ɜŬ ɏɢŮɘ ɩɗɖůɖ 20 űɞɟɏɠ ˊŮɟɘůůɧŰŮɟɖ Ŭˊɧ Űɘɠ ɡˊɧɚɞɘˊŮɠ 
əŬŰŬůəŮɡɏɠ. ȳɛɤɠ əŬɘ ŬɡŰɐ ɐŰŬɜ ŬŭɨɜŬŰɞɜ ɜŬ ůŰŬɗŮɑ ůŰŬɗŮɟɐ ůŰɞɜ ŬɏɟŬ. ȰŰůɘ Űɞ 1925,  ɛŮŰɎ Ŭˊɧ 
ŬɟəŮŰɏɠ ɕɖɛɘɏɠ ůŮ ŭɞəɘɛŬůŰɘəɏɠ ˊŰɐůŮɘɠ ŬɚɚɎ əŬɘ Űɖɜ ˊɚɐɟɖ əŬŰŬůŰɟɞűɐ Űɖɠ, ɞ Raul Pescara 
ŮɔəŬŰɏɚŮɘɣŮ Űɖɜ ˊɟɞůˊɎɗŮɘɎ Űɞɡ. ɇɖɜ ɑŭɘŬ ŭŮəŬŮŰɑŬ, ɞ ȷɡůŰɟŬɚɧɠ ɛɖɢŬɜɘəɧɠ Raoul Hafner, 
əŬŰŬůəŮɨŬůŮ ɛɘŬ ɛɖɢŬɜɐ, ɛŮ ɏɜŬ ůŰɟɞűŮɑɞ, ŭɨɞ űŰŮɟɩɜ, ŬɚɚɎ əŬɘ ɛŮ űŰŮɟɧ ůŰɖɜ ɞɡɟɎ Űɞɡ 
ŮɚɘəɞˊŰɏɟɞɡ, ˊɞɡ ɗŬ ˊŬɟŮɑɢŮ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ŮɜŬɚɚŬɔɐɠ ˊɞɟŮɑŬɠ. ɀŮŰɎ Ŭˊɧ ɚɑɔŬ ɢɟɧɜɘŬ, 
ɛŮŰŬəɧɛɘůŮ ůŰɖɜ ȷɔɔɚɑŬ əŬɘ ůɡɜŮɟɔɎůŰɖəŮ ɛŮ Űɞɜ Juan de la Cierva, ɧˊɞɡ ŬůɢɞɚɐɗɖəŬɜ ɞ əŬɗɏɜŬɠ 
ɝŮɢɤɟɘůŰɎ, ŮˊɎɜɤ ůŰɞɜ ůɢŮŭɘŬůɛɧ ɔɘŬ əŬɚɨŰŮɟɖ Ŭˊɧŭɞůɖ Űɤɜ ůŰɟɞűŮɑɤɜ ŬɚɚɎ əŬɘ Űɤɜ blades 
ɧˊɞɡ əŬɘ ɢɟɖůɘɛɞˊɞɑɖůŬɜ ɛŮ ŮˊɘŰɡɢɑŬ ɚɑɔɞ ɛŮŰɏˊŮɘŰŬ ůŰɞɜ ŬɡŰɧɔɡɟɞ, ŬɚɚɎ əŬɘ ůŰŬ ˊɟɩŰŬ 
ŮɚɘəɧˊŰŮɟŬ. 

ɄɚɖůɘɎɕɞɜŰŬɠ ˊɟɞɠ Űɖɜ ɛɞɟűɐ Űɞɡ ȺɚɘəɞˊŰɏɟɞɡ. Ƀ ȽůˊŬɜɧɠ ɛɖɢŬɜɘəɧɠ Juan de la Cierva Űɞ 1923 
ŭɖɛɘɞɨɟɔɖůŮ ɛɘŬ ɛɖɢŬɜɐ, Űɞɜ ŬɡŰɧɔɡɟɞ ˊɞɡ ɏɛɞɘŬɕŮ ˊŮɟɘůůɧŰŮɟɞ ɛŮ ŬŮɟɞˊɚɎɜɞ ˊŬɟɎ ɛŮ 
ŮɚɘəɧˊŰŮɟɞ. ȺɑɢŮ ɏɜŬɜ ɎɝɞɜŬ ŰɞˊɞɗŮŰɖɛɏɜɞ ůŰɞ ˊɎɜɤ ɛɏɟɞɠ Űɖɠ ŬŰɟɎəŰɞɡ, ŮɑɢŮ ůŰŬɗŮɟɐ ˊŰɏɟɡɔŬ 
əŬɘ ɏɜŬ ůŰɟɞűŮɑɞ ɛŮ ŭɨɞ blades ɛŮɔɎɚŬ. ɇŬ ˊŰŮɟɨɔɘŬ Űɖɠ ɞɡɟɎɠ ɐŰŬɜ ŮˊɑˊŮŭŬ əŬɘ ŮɑɢŬɜ flaps ˊɞɡ 
ɛˊɞɟɞɨůŬɜ ɜŬ ŬɚɚɎɝɞɡɜ Űɖɜ ˊɞɟŮɑŬ Űɖɠ ɛɖɢŬɜɐɠ ůŮ Ŭɜɞŭɘəɐ əŬɘ əŬɗɞŭɘəɐ.  
Ƀ Juan de la Cierva ɛɖɢŬɜɘəɧɠ əŬɘ ˊɘɚɧŰɞɠ,  ɞ ɞˊɞɑɞɠ, ɛŮŰɎ Űɖɜ ˊŰɩůɖ Ůɜɧɠ ŰɟɘəɘɜɖŰɐɟɘɞɡ 
ŬŮɟɞˊɚɎɜɞɡ ˊɞɡ ŮɑɢŮ əŬŰŬůəŮɡɎůŮɘ ŰɏůůŮɟŬ ɢɟɧɜɘŬ ɜɤɟɑŰŮɟŬ, ɚɧɔɤ ŬˊɩɚŮɘŬɠ ůŰɐɟɘɝɖ,  
ŬˊɞɕɖŰɞɨůŮ ɏɜŬ ˊɘɞ ŬůűŬɚɏɠ ˊŰɖŰɘəɧ ɛɏůɞ, ˊɞɡ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑ əɎɗŮŰŮɠ ŬˊɞɔŮɘɩůŮɘɠ əŬɘ 
ˊɟɞůɔŮɘɩůŮɘɠ ůŮ ɢŬɛɖɚɏɠ ŰŬɢɨŰɖŰŮɠ, əŬŰɏɚɖɝŮ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ɖ ɚɨůɖ ɓɟɘůəɧŰŬɜ ůŰŬ űŰŮɟɎ 
əŬɘ ɧɢɘ ůŰɞ ůɩɛŬ Űɞɡ ŬŮɟɞˊɚɎɜɞɡ. ȰŰůɘ, ɎɟɢɘůŮ ɜŬ ˊŮɘɟŬɛŬŰɑɕŮŰŬɘ Űɞ 1920 ɛŮ Űɖɜ əŬŰŬůəŮɡɐ Ůɜɧɠ 
ŬŮɟɞůəɎűɞɡɠ ɛŮ ˊŮɟɘůŰɟŮűɧɛŮɜɞ ˊŰŮɟɨɔɘɞ, ɗŮɤɟɩɜŰŬɠ Űɞ ɤɠ ɛɑŬ ˊɘɞ ůŰŬɗŮɟɐ əŬŰŬůəŮɡɐ Ŭˊɧ Űɞ 
ŬŮɟɞˊɚɎɜɞ. ȼ ˊɟɩŰɖ ŮˊɘŰɡɢɖɛɏɜɖ ŮˊɑŭŮɘɝɖ ɏɔɘɜŮ ůŰɞ ŬŮɟɞŭɟɧɛɘɞ ȭȾɞɡɎŰɟɞ ȸɘɏɜŰɞɠȭ Űɖɠ ɀŬŭɟɑŰɖɠ 
ůŰɘɠ 9 ȽŬɜɞɡŬɟɑɞɡ 1923. .  

 

Ƀ Juan de la Cierva əŬŰŬůəŮɨŬůŮ ŬəɧɛŬ 3 ɛɞɜŰɏɚŬ Ůɜɩ ɎűɖůŮ Űɖɜ ȽůˊŬɜɑŬ ɔɘŬ Űɖ ɆəɞŰɑŬ Űɞ 1925, 
ɧˊɞɡ ɛŮ Űɖ ɢɟɖɛŬŰɞŭɧŰɖůɖ Ůɜɧɠ ɜŰɧˊɘɞɡ ɓɘɞɛɖɢɎɜɞɡ, Űɞɡ ɇɕɏɘɛɠ ũɞɡɑɟ, ɑŭɟɡůŮ ɛɘŬ ŮŰŬɘɟŮɑŬ 
əŬŰŬůəŮɡɐɠ ŬɡŰɧɔɡɟɤɜ. ɄɏɗŬɜŮ Űɞ 1936, ůŮ ɖɚɘəɑŬ ɛɧɚɘɠ 41 ŮŰɩɜ, ůŮ ŬŮɟɞˊɞɟɘəɧ ŭɡůŰɨɢɖɛŬ. 
Ʉɞɚɚɞɑ ˊɘůŰŮɨɞɡɜ ɧŰɘ Ŭɜ ɕɞɨůŮ ɗŬ ŮɑɢŮ ŬɡŰɧɠ Űɖɜ ˊɟɤŰɘɎ Űɖɠ əŬŰŬůəŮɡɐɠ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ əŬɘ ɧɢɘ ɞ 
Ɇɘəɧɟůəɘ.ȼ ŰŮɢɜɞɚɞɔɘəɐ ŬɡŰɐ ɚɨůɖ ŬˊɞŰɏɚŮůŮ Űɞɛɐ ůŰɖɜ ŬŮɟɞɜŬɡŰɘəɐ, əŬɗɩɠ ˊɎɜɤ Űɖɠ ůŰɖɟɑɢɗɖəŮ 
ɖ əŬŰŬůəŮɡɐ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ, Ůɑəɞůɘ ɢɟɧɜɘŬ ŬɟɔɧŰŮɟŬ, Ŭˊɧ Űɞɜ ɟɩůɞ Ⱥɛɘɔəɟɏ Ƚɔəɧɟ Ɇɘəɧɟůəɘ. 

ɇɞ 1920 ɞ Etienne Oemichen, ɡˊɎɚɚɖɚɞɠ Űɖɠ ũŬɚɚɘəɐɠ ŮŰŬɘɟɑŬɠ Peugeot, əŬŰŬůəŮɨŬůŮ ɛɘŬ ɛɖɢŬɜɐ, 
ůɢŮŭɧɜ ůŰɞ ɑŭɘɞ ůŰɡɚ ɛŮ Űɞɡ Bothezat, ŬɚɚɎ ɛŮ 8 ůŰɟɞűŮɑŬ ɔɘŬ əŬɚɨŰŮɟɞ ɏɚŮɔɢɞ əŬɘ ůŰŬɗŮɟɧŰɖŰŬ. 
ȺɑɢŮ əɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɑŭɘŬ ɛŮ ŰŬ ŮɚɘəɧˊŰŮɟŬ ˊɞɡ ŮɑɢŬɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ɤɠ ŰɧŰŮ.  ȼ 
ůɡɔəŮəɟɘɛɏɜɖ ɛɖɢŬɜɐ ŮɑɢŮ ɔɘŬ əɘɜɖŰɐɟɘŬ ŭɨɜŬɛɖ, ɏɜŬ ɛˊŬɚɧɜɘ ɛŮ ɡŭɟɞɔɧɜɞ ɔɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ 
əɘɜŮɑŰŬɘ əŬɘ ɜŬ ɏɢŮɘ əŬɚɨŰŮɟɖ Ɏɜɤůɖ. ȳɛɤɠ ɞɨŰŮ ŬɡŰɧ əŬŰɎűŮɟŮ ɜŬ ɓɞɖɗɐůŮɘ ˊɞɚɨ ůŰɖɜ ˊŰɐůɖ. 

 

2
ɔ
:ɇɞ ŮɚɘəɧˊŰŮɟɞ Űɞ 1920 

  

 ɇɞ 1922, ŮɜŬɠ Ʌɩůɞɠ ɛɖɢŬɜɘəɧɠ, ˊɞɡ ɐŰŬɜ ɛŮŰŬɜɎůŰɖɠ əŬɘ ɕɞɨůŮ ůŰɘɠ ȼɄȷ, ɞ Georges de 
Bothezat, ŭɖɛɘɞɨɟɔɖůŮ ɏɜŬ Ŭˊɧ ŰŬ ɛŮɔŬɚɨŰŮɟŬ ŮɚɘəɧˊŰŮɟŬ Űɞɡ ȷɛŮɟɘəɎɜɘəɞɡ ůŰɟŬŰɞɨ. ȼŰŬɜ 
ɛŬɗɖŰɐɠ Űɞɡ ɛŮɔɎɚɞɡ Ʌɤůɞɡ əŬɗɖɔɖŰɐ  Zhukowski, ˊɞɡ ŮɑɢŮ ŬůɢɞɚɖɗŮɑ ŬɚɚɎ əŬɘ ɔɟɎɣŮɘ ɛŮɚɏŰŮɠ 
Űɞɡ, ůɢŮŰɘəɎ ɛŮ Űɖɜ əɎɗŮŰɖ ˊŰɐůɖ.  ȼ əŬŰŬůəŮɡɐ ŬˊɞŰŮɚŮɑŰɞ Ŭˊɧ ɏɜŬ ŮɚŬűɟɨ ůəŮɚŮŰɧ, ɛŮ ŭɨɞ 
ůŰɟɞűŮɑŬ ůŮ əɎɗŮ Ɏəɟɖ Űɞɡ, ɛŮ ɏɜŬ əŮɜŰɟɘəɧ ůɖɛŮɑɞ ˊɞɡ ɛˊɞɟɞɨůŮ ɞ ˊɘɚɧŰɞɠ ɜŬ ŮɚɏɔɢŮɘ Űɞ 
ŮɚɘəɧˊŰŮɟɞ. ȾɎɗŮ ůŰɟɞűŮɑɞ ŮɑɢŮ Ŭˊɧ 6 ˊɚŬŰɘɎ blades, Ůɜɩ ɡˊɐɟɢŬɜ əŬɘ blades ůŰɖɜ ɞɡɟɎ ˊɞɡ ɞ 
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ˊɘɚɧŰɞɠ əɘɜɞɨůŮ ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊɩɠ ɐɗŮɚŮ ɜŬ ˊŮŰɎɝŮɘ. ȼ əŬŰŬůəŮɡɐ ŬɡŰɐ ˊɞɡ ɞɜɞɛɎůŰɖəŮ 
ȭȽˊŰɎɛŮɜɞ ɉŰŬˊɧŭɘ ˊɏŰŬɝŮ ŬɟəŮŰɏɠ űɞɟɏɠ, ůŮ ɢŬɛɖɚɏɠ ˊŰɐůŮɘɠ əŬɘ ɛŮ ɧɢɘ ɛŮɔɎɚɖ ŰŬɢɨŰɖŰŬ, ŬɚɚɎ 
ɐŰŬɜ ŮˊɘŰɡɢɐɠ. ȳɛɤɠ ůŮ ɚɑɔɞ əŬɘɟɧ, ˊɏɟŬůŮ ůŰɖɜ ɘůŰɞɟɑŬ, Ŭűɞɨ Űɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɞɜ ŬɡŰɧɔɡɟɞ 
ɐŰŬɜ ˊɞɚɨ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ ɧɚɞɡɠ. ȰɔɘɜŬɜ ˊɞɚɚɏɠ əŬɘ ůɖɛŬɜŰɘəɏɠ ˊɟɞůˊɎɗŮɘŮɠ , ɧˊɤɠ Űɞ 1930 ɞ 
ȽŰŬɚɧɠ Corradino d'Ascanio, Űɞ 1930 ɞ Maitland Bleeke əŬɘ Űɞ 1929 - 1930 ɞ Nicolas Florineȼ 
ŮˊɘŰɡɢɑŬ ɗŬ ŮɟɢɧŰŬɜ ŰŬ ŮˊɧɛŮɜŬ ɢɟɧɜɘŬ ɛŮ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŮɚɘəɞˊŰɏɟɤɜ ɧˊɤɠ ŰŬ ɔɜɤɟɑɕɞɡɛŮ 
ůɐɛŮɟŬ. ɇɞɡɚɎɢɘůŰɞɜ ůŰɖɜ ŮɛűɎɜɘůɖ ɔɘŬŰɑ Ŭˊɧ ŰɧŰŮ ɤɠ ŰɩɟŬ ɞɘ ŬɚɚŬɔɏɠ ŮɑɜŬɘ ˊɞɚɚɏɠ əɡɟɑɤɠ ůŮ 
ɗɏɛŬŰŬ ŰŮɢɜɞɚɞɔɑŬɠ, ŬŮɟɞŭɡɜŬɛɘəɐɠ əŬɘ ɡɚɘəɩɜ. ŪŬ ŰŬ ŭɞɨɛŮ ɧɚŬ ŬɜŬɚɡŰɘəɎ.  

ȾŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɞɡ 1930 - 1936 ɞɘ ŭɘɎůɖɛɞɘ ɛɖɢŬɜɘəɞɑ, Louis Breguet əŬɘ Rene Dorand 
əŬŰŬůəŮɨŬůŬɜ ŮˊɘŰɏɚɞɡɠ ɏɜŬ ŮɚɘəɧˊŰŮɟɞ ˊɞɡ ɏɛɞɘŬɕŮ ˊɞɚɨ ɛŮ ŰŬ ůɖɛŮɟɘɜɎ. ɆŮ ɏɜŬ ůŰɟɞűŮɑɞ 
ɡˊɐɟɢŬɜ 2 ɕŮɡɔɎɟɘŬ blades əŬɘ ůŰɖɜ ɞɡɟɎ Ůˊɑůɖɠ ɏɜŬɠ ŬəɧɛŬ ɏɚɘəŬɠ. ɇŬ blades ŮɑɢŬɜ ɓɐɛŬ 
əɡəɚɘəɧ, Ůɜɩ Űɞ ůɢɐɛŬ Űɞɡɠ ɐŰŬɜ ˊɘɞ űŬɟŭɨ əɞɜŰɎ ůŰɞ ůŰɟɞűŮɑɞ əŬɘ ˊɘɞ ɚŮˊŰɧ ˊɟɞɠ Űɖɜ Ɏəɟɖ 
Űɞɡ. ɆŰɖɜ ɞɡɟɎ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɟɘɕɧɜŰɘŬ əŬɘ əɎɗŮŰŬ ůɡůŰɐɛŬŰŬ ɔɘŬ ɜŬ ɛˊɞɟɏůɞɡɜ ɜŬ ŭɩůɞɡɜ 
ɛŮɔŬɚɨŰŮɟɖ ůŰŬɗŮɟɧŰɖŰŬ ůŰɖɜ əŬŰŬůəŮɡɐ. ũɘŬ ˊɟɩŰɖ űɞɟɎ ůŰɖɜ ɘůŰɞɟɑŬ, əŬŰŬɔɟɎűɖəŬɜ ˊɞɚɚɏɠ 
ˊŰɐůŮɘɠ, ɛŮ ˊɞɚɚɏɠ ŮˊɘŰɡɢɑŮɠ əŬɘ ɛŮ ˊɟɩŰɖ Ŭˊ ɧɚŮɠ Űɖɜ ˊŰɐůɖ ˊɞɡ ŭɘɐɟəɖůŮ 62 ɚŮˊŰɎ əŬɘ ɏəŬɜŮ 
ŬˊɧůŰŬůɖ 44 ɢɘɚɘɞɛɏŰɟɤɜ. ȼ Ůɝɏɚɘɝɖ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ ɧɛɤɠ, ŭɡůŰɡɢɩɠ ŭɘŮəɧˊɖ Ŭˊɧ Űɞɜ ȹŮɨŰŮɟɞ 
ɄŬɔəɧůɛɘɞ ɄɧɚŮɛɞ. ȾŬɗɩɠ ŰŬ ŮɚɘəɧˊŰŮɟŬ ɔɘɜɧɜŰɞɡůŬɜ ɞɚɞɏɜŬ əŬɘ ˊɘɞ ŮˊɘŰɡɢɐ, ˊɞɚɚɞɑ ŬəɧɛŬ 
ɛɖɢŬɜɘəɞɑ əŬɘ ŬŮɟɞŭɡɜŬɛɘůŰɏɠ, ɎɟɢɘůŬɜ ɜŬ ŬůɢɞɚɞɨɜŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ɛŮ Űɖɜ ɛŮɚɏŰɖ Űɤɜ ůŰɞɘɢŮɑɤɜ 
ŬɚɚŬ əŬɘ ɛŮ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡɠ.  
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ȾȺūȷȿȷȽɃ 3
ɞ
:ɉɅȼɆȽɀɃɇȼɇȷ ɇɃɈ 

ȺȿȽȾɃɄɇȺɅɃɈ ũȽȷ ɇɃɁ ȷɁŪɅɋɄɃ 
ȾȷȽ ɇȼɁ ȾɃȽɁɋɁȽȷ 
 

3
Ŭ
:ȼ ɢɟɐůɖ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ ůŰɖɜ əɞɘɜɤɜɑŬ  

ȷŮɟɞŮűŬɟɛɞɔɏɠ 

Ƀɘ ȷŮɟɞŮűŬɟɛɞɔɏɠ ŮɑɜŬɘ ŬˊɞůŰɞɚɏɠ ŬŮɟɞɣŮəŬůɛɩɜ əŬɘ ŬŮɟɞɚɘˊɎɜůŮɤɜ ˊɞɡ ɔɑɜɞɜŰŬɘ ɏˊô ɤűŮɚŮɑŬ 
Űɞɡ ɈˊɞɡɟɔŮɑɞɡ ũŮɤɟɔɑŬɠ əŬɘ ŮəŰŮɚɞɨɜŰŬɘ Ŭˊɧ Űɖɜ 359 ɀȷȺȹɈ ɛŮ ŬŮɟɞůəɎűɖ PZL ï GRUMMAN əŬɘ 
ŮɚɘəɧˊŰŮɟŬ Ƀȼ ï 13ȼ, ɡˊɧ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ əŬŰŮɨɗɡɜůɖ Űɖɠ ȹȷɈ. 

ȰɟŮɡɜŬ ï ȹɘɎůɤůɖ 

ȼ ȹȷɈ ɛɏůɤ Űɞɡ ȺɜɘŬɑɞɡ ȾɏɜŰɟɞɡ ɆɡɜŰɞɜɘůɛɞɨ 'ȰɟŮɡɜŬɠ əŬɘ ȹɘɎůɤůɖɠ, ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖɜ 
ŮəŰɏɚŮůɖ ŮˊɘɢŮɘɟɐůŮɤɜ 'ȰɟŮɡɜŬɠ - ȹɘɎůɤůɖɠ ůŰɞ FIR ȷɗɖɜɩɜ. ȰɢŮɘ Ůˊɑůɖɠ Űɖɜ Ůɡɗɨɜɖ ɔɘŬ Űɖ 
ŭɘɎɗŮůɖ əŬɘ ɡˊɞůŰɐɟɘɝɖ Űɤɜ ȷ/Ɂ ɛɏůɤɜ əŬɗɩɠ əŬɘ Űɖ ŭɘŬɟəɐ ŮəˊŬɑŭŮɡůɖ Űɤɜ ˊɚɖɟɤɛɎŰɤɜ, ɩůŰŮ 
ɜŬ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ŮəŰŮɚɞɨɜ ɛŮ ŮˊɘŰɡɢɑŬ əŬɘ ŬůűɎɚŮɘŬ Űɘɠ Ůɜ ɚɧɔɤ ŬˊɞůŰɞɚɏɠ.  

ȷŮɟɞˊɡɟɧůɓŮůɖ 

ɀɑŬ Ɏɚɚɖ ɛŮɔɎɚɖ ˊɟɞůűɞɟɎ Űɖɠ ȹɘɞɑəɖůɖɠ ůŰɞ əɞɘɜɤɜɘəɧ ůɨɜɞɚɞ ŮɑɜŬɘ ɖ ůɡɜŭɟɞɛɐ ůŰɖɜ 
ˊɟɞůŰŬůɑŬ Űɤɜ Ⱥɚɚɖɜɘəɩɜ ŭŬůɩɜ Ŭˊɧ Űɘɠ ˊɡɟəŬɔɘɏɠ. ŭɘŬŰɑɗŮɜŰŬɘ ȷŮɟɞůəɎűɖ PZL əŬɘ GRUMMAN 
ˊɞɡ ŰɑɗŮɜŰŬɘ ůŮ ŮŰɞɘɛɧŰɖŰŬ əŬɗ' ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊɡɟɞůɓŮůŰɘəɐɠ ˊŮɟɘɧŭɞɡ, Ŭˊɧ Űɞ ɀɎɘɞ ɛɏɢɟɘ 
Űɞ Űɏɚɞɠ ɃəŰɤɓɟɑɞɡ əɎɗŮ ɏŰɞɡɠ. 

ũɘŬ Űɖɜ ɧůɞ ŭɡɜŬŰɧ ŰŬɢɨŰŮɟɖ ŮˊɏɛɓŬůɖ ɖ ŭɘɎŰŬɝɖ Űɤɜ ˊɡɟɞůɓŮůŰɘəɩɜ ȷŮɟɞůəŬűɩɜ CL-215, PZL 
əŬɘ GRUMMAN əŬɚɨˊŰŮɘ ůɢŮŭɧɜ ɞɚɧəɚɖɟɞ Űɞɜ ȺɚɚŬŭɘəɧ ɢɩɟɞ. 

ɀŮŰŬűɞɟɎ  ɡɣɖɚɩɜ ˊɟɞůɩˊɤɜ 

Ƀɘ ŬɜɎɔəŮɠ ɛŮŰŬűɞɟɎɠ ˊɟɞɠ ɧɚɞ Űɞɜ əɧůɛɞ Űɤɜ ˊɞɚɘŰŮɘŬəɩɜ - ˊɞɚɘŰɘəɩɜ əŬɘ ŮəəɚɖůɘŬůŰɘəɩɜ 
Ŭɟɢɩɜ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Űɖɜ ɀɞɑɟŬ ɀŮŰŬűɞɟɎɠ Ɉɣɖɚɩɜ Ʉɟɞůɩˊɤɜ, ɖ ɞˊɞɑŬ ŭɘŬɗɏŰŮɘ ŭɨɞ (2) 
ŬŮɟɞůəɎűɖ EMB 145/135 əŬɘ ɏɜŬ Gulfstream G-V Ⱥˊɑůɖɠ ɖ 358 ɀȺȹ ŭɘŬɗɏŰŮɘ ŰɏůůŮɟŬ (4) 
ŮɚɘəɧˊŰŮɟŬ ȸ-212 ɔɘŬ ɛŮŰŬűɞɟɎ Ɉɣɖɚɩɜ Ʉɟɞůɩˊɤɜ.  

3
ɓ
:ȼ ɢɟɐůɖ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ Űɞ ˊŮɟɘɓɎɚɚɞɜ  

ɁɏŮɠ ɏɟŮɡɜŮɠ ŬˊɞəŬɚɨˊŰɞɡɜ ɧŰɘ ŰŬ ŮɚɘəɧˊŰŮɟŬ  ˊɟɞəŬɚɞɨɜ ůŰŬ ɡɣɖɚɎ ůŰɟɩɛŬŰŬ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ 
ɜɏűɖ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ, ŰŬ ɞˊɞɑŬ ůɡɛɓɎɚɚɞɡɜ ůɖɛŬɜŰɘəɎ ůŰɖɜ ɡˊŮɟɗɏɟɛŬɜůɖ Űɖɠ ũɖɠ  
H ɄŬɔəɧůɛɘŬ ȼɛɏɟŬ Űɞɡ ɄŮɟɘɓɎɚɚɞɜŰɞɠ ɔɘɞɟŰɎɕŮŰŬɘ ůɐɛŮɟŬ ůŮ ɧɚɞɜ Űɞɜ ˊɚŬɜɐŰɖ Ůɜ Űɤ ɛɏůɤ 
Ŭɘůɘɧŭɞɝɤɜ ŬɚɚɎ əŬɘ ŬˊŬɘůɘɧŭɞɝɤɜ ɛɖɜɡɛɎŰɤɜ. Ⱦɨɟɘɞ ɗɏɛŬ ŬɜɖůɡɢɑŬɠ əŬɘ ɛŮɚɏŰɖɠ ɔɘŬ Űɞɡɠ 
ˊŮɟɘɓŬɚɚɞɜŰɞɚɧɔɞɡɠ ŬɚɚɎ əŬɘ ɔɘŬ ˊɞɚɚɏɠ əɡɓŮɟɜɐůŮɘɠ əɟŬŰɩɜ ŮɑɜŬɘ ɖ ɡˊŮɟɗɏɟɛŬɜůɖ Űɞɡ ˊɚŬɜɐŰɖ 
əŬɘ ɖ ɛŮŰŬɓɞɚɐ Űɞɡ əɚɑɛŬŰɞɠ. ɇɞ ɄɟɤŰɧəɞɚɚɞ Űɞɡ ȾɘɧŰɞ, Űɞ ɞˊɞɑɞ ŰɏɗɖəŮ ůŮ ŮűŬɟɛɞɔɐ Űɞɜ 
ˊŮɟŬůɛɏɜɞ ūŮɓɟɞɡɎɟɘɞ əŬɘ ɏɢŮɘ ůŰɧɢɞ ɜŬ ɛŮɘɩůŮɘ Űɘɠ Ůəˊɞɛˊɏɠ Űɞɡ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ əŬɘ 
Ɏɚɚɤɜ ŬŮɟɑɤɜ əŬɘ ɟɨˊɤɜ ˊɞɡ ůɡɛɓɎɚɚɞɡɜ ůŰɞ çűŬɘɜɧɛŮɜɞ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡè, ŬˊɞŰŮɚŮɑ ɏɜŬ 
ɛŮɔɎɚɞ ɗŮŰɘəɧ ɓɐɛŬ.  

http://www.haf.gr/el/structure/units/day/units/359maedy.asp
http://www.haf.gr/el/mission/weapons/pzl.asp
http://www.haf.gr/el/mission/weapons/grumman.asp
http://www.haf.gr/el/mission/weapons/gulfstream.asp
http://www.haf.gr/el/mission/weapons/b212.asp
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ȹŮɜ ŮɑɜŬɘ ɧɛɤɠ ŬɟəŮŰɧ. ȾŬɘ ŬɡŰɧ ɧɢɘ ɛɧɜɞɜ ŮˊŮɘŭɐ ɞɘ ȼɄȷ, ɛɘŬ Ŭˊɧ Űɘɠ ɢɩɟŮɠ ˊɞɡ ůɡɛɓɎɚɚɞɡɜ 
ˊŮɟɘůůɧŰŮɟɞ ůŰɖɜ ŮˊɘɓɎɟɡɜůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɏɢɞɡɜ ŬɟɜɖɗŮɑ ɜŬ ɡˊɞɔɟɎɣɞɡɜ Űɖ Ɇɡɜɗɐəɖ, 
ŬɚɚɎ əŬɘ ɔɘŬŰɑ - əɎŰɘ Űɞ ɞˊɞɑɞ ɞɘ Ůɘŭɘəɞɑ Ŭˊɞŭɑŭɞɡɜ əŬɘ ˊɎɚɘ ůŰɖɜ ŬɛŮɟɘəŬɜɘəɐ ůŰɎůɖ əŬɘ ůŰɘɠ 
ˊɘɏůŮɘɠ Űɤɜ ŮˊɘɢŮɘɟɖɛŬŰɘəɩɜ ɚɧɛˊɘ - ŭŮɜ ɟɡɗɛɑɕŮɘ ɞɟɘůɛɏɜɞɡɠ ůɖɛŬɜŰɘəɞɨɠ ŮˊɘɓŬɟɡɜŰɘəɞɨɠ ɔɘŬ Űɞ 
əɚɑɛŬ ˊŬɟɎɔɞɜŰŮɠ. ȰɜŬɠ Ŭˊɧ ŬɡŰɞɨɠ ŮɑɜŬɘ ɞɘ ŬŮɟɞˊɞɟɘəɏɠ ˊŰɐůŮɘɠ, ɞɘ ɞˊɞɑŮɠ Ůəˊɏɛˊɞɡɜ ɛŮɔɎɚŮɠ 
ˊɞůɧŰɖŰŮɠ ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ əŬɘ ˊɟɞəŬɚɞɨɜ ɜɏűɖ ůŰŬ ɡɣɖɚɎ ůŰɟɩɛŬŰŬ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ, 
ɧˊɞɡ ɖ ůɡɛɓɞɚɐ Űɞɡɠ ůŰɖɜ ɡˊŮɟɗɏɟɛŬɜůɖ Űɞɡ ˊɚŬɜɐŰɖ ŮɑɜŬɘ ɡˊŮɟŭɘˊɚɎůɘŬ.  

Ƀ əɑɜŭɡɜɞɠ Ŭˊɧ ŰŬ ŬŮɟɞˊɚɎɜŬ ŮˊɘůɖɛŬɑɜŮŰŬɘ Űɞɜ ŰŮɚŮɡŰŬɑɞ əŬɘɟɧ Ŭˊɧ ˊɞɚɚɞɨɠ ŮˊɘůŰɐɛɞɜŮɠ, ůŮ 
ˊɞɚɚɎ əɟɎŰɖ. ɇɞ ˊɘɞ ˊɟɧůűŬŰɞ əŬɘ ɖɢɖɟɧ ůɐɛŬ ɐɚɗŮ ˊɟɘɜ Ŭˊɧ ɛŮɟɘəɏɠ ɖɛɏɟŮɠ Ŭˊɧ Űɖ ȸɟŮŰŬɜɑŬ, 
ɧˊɞɡ Űɧůɞ ɖ ȸŬůɘɚɘəɐ ȺˊɘŰɟɞˊɐ ɔɘŬ Űɖ ɅɨˊŬɜůɖ Űɞɡ ɄŮɟɘɓɎɚɚɞɜŰɞɠ ɧůɞ əŬɘ ɖ Ůɘŭɘəɐ ɔɘŬ Űɞ 
ˊŮɟɘɓɎɚɚɞɜ ŮˊɘŰɟɞˊɐ Űɖɠ ȸɞɡɚɐɠ Űɤɜ ȾɞɘɜɞŰɐŰɤɜ ˊɟɞŮɘŭɞˊɞɑɖůŬɜ ɧŰɘ ɞɘ ŬɡɝŬɜɧɛŮɜŮɠ ˊɞůɧŰɖŰŮɠ 
ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ Ŭˊɧ Űɘɠ ŬŮɟɞˊɞɟɘəɏɠ ˊŰɐůŮɘɠ ŬˊŮɘɚɞɨɜ ůɞɓŬɟɎ Űɞɜ ˊɚŬɜɐŰɖ əŬɘ Űɞɡɠ 
ůŰɧɢɞɡɠ ˊɞɡ ɏɢɞɡɜ ɗɏůŮɘ ɞɘ əɡɓŮɟɜɐůŮɘɠ Űɤɜ əɟŬŰɩɜ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ. Ʉɞɚɚɞɑ Ůˊɑůɖɠ 
ŮəűɟɎɕɞɡɜ űɧɓɞɡɠ ɧŰɘ ɞ ˊɞɚɚŬˊɚŬůɘŬůɛɧɠ Űɤɜ ˊŰɐůŮɤɜ ɛŮ Űɖɜ Ɏɜɗɖůɖ Űɤɜ ˊɟɞůűɞɟɩɜ űɗɖɜɩɜ 
ŮɘůɘŰɖɟɑɤɜ əŬɘ ɖ ɗɏůɖ ůŮ əɡəɚɞűɞɟɑŬ ɜɏɤɜ ɛŮɔɎɚɤɜ ŬŮɟɞůəŬűɩɜ, ɧˊɤɠ Űɞ Airbus A 380, ɗŬ 
əɎɜɞɡɜ Űɖɜ əŬŰɎůŰŬůɖ ˊɞɚɨ ɢŮɘɟɧŰŮɟɖ ŰŬ ŮˊɧɛŮɜŬ ɢɟɧɜɘŬ.  

3
ɔ
:ȼ ɢɟɐůɖ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ ůŰɞɜ ˊɞɚɘŰɘůɛɧ əŬɘ ůŰɖɜ 
ɞɘəɞɜɞɛɑŬ 

ɇɘ Ŭəɟɘɓɩɠ ůɡɜɏɓɖ Űɞɜ ɆŮˊŰɏɛɓɟɘɞ Űɞɡ 2008; ũɘŬŰɑ ˊɞɚɚɞɑ ˊɞɚɘŰɘəɞɑ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ ɏůˊŮɡůŬɜ Ŭˊɧ Űɖɜ 

ˊɟɩŰɖ ůŰɘɔɛɐ ɜŬ ɢɟŮɩůɞɡɜ Űɖɜ ɞɘəɞɜɞɛɘəɐ əɟɑůɖ ŬˊɞəɚŮɘůŰɘəɎ ůŰɖɜ ŮɚŮɨɗŮɟɖ ŬɔɞɟɎ; ȾŬɘ ɔɘŬŰɑ ɞ 

ůɡɜŰɖɟɖŰɘəɧɠ ũɎɚɚɞɠ ˊɟɧŮŭɟɞɠ ɁɘəɞɚɎ ɆŬɟəɞɕɑ, ůɢŮŭɧɜ ˊŬɜɖɔɡɟɘəɎ, ŭɘŬəɐɟɡɝŮ Űɞ Űɏɚɞɠ Űɞɡ laissez-faire, 

ŰŬɡŰɧɢɟɞɜŬ ɛŮ Űɖɜ ȯɜɔəŮɚŬ ɀɏɟəŮɚ ˊɞɡ ŭɘŬˊɑůŰɤɜŮ ɧŰɘ ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɖ ɗɏůˊɘůɖ ɜɏɤɜ ŬɡůŰɖɟɩɜ 

ɟɡɗɛɑůŮɤɜ ůŰɞ ɢɟɖɛŬŰɞˊɘůŰɤŰɘəɧ ůɨůŰɖɛŬ;Ⱥɜ ŰɏɚŮɘ, ɧɛɤɠ, ɖ ɞɘəɞɜɞɛɘəɐ əɟɑůɖ ˊɟɞɏəɡɣŮ ŮˊŮɘŭɐ, ɧˊɤɠ 

ɡˊɞůŰɖɟɑɕɞɡɜ ɞɘ ɞˊŬŭɞɑ Űɞɡ ɜɏɞɡ ˊŬɟŮɛɓŬŰɘůɛɞɨ, ŭŮɜ ɡˊɐɟɢŬɜ ɞɘ ŬɜŬɔəŬɑŮɠ ɟɡɗɛɑůŮɘɠ; Ⱦɘ Ŭɜ ůɡɜɏɓɖ Űɞ 

ŬɜŰɑɗŮŰɞ; ȷɜ ŭɖɚŬŭɐ ɖ əɟŬŰɘəɐ ˊŬɟɏɛɓŬůɖ əŬɘ ɞ ˊɟɞůŰŬŰŮɡŰɘůɛɧɠ ɞŭɐɔɖůŬɜ ŬɟɔɎ ŬɚɚɎ ůŰŬɗŮɟɎ ůŰɖɜ 

əɟɑůɖ; ɆŮ ɏɜŬ ůɖɛŮɑɤɛŬ ˊɞɡ ůɡɜɡˊɞɔɟɎɣŬɛŮ ɛŮ Űɞɜ əŬɗɖɔɖŰɐ ũŮɩɟɔɘɞ ɀˊɐŰɟɞ , ŭɖɛɞůɘŮɡɛɏɜɞ ɛŮ Űɞ 

ɝɏůˊŬůɛŬ Űɖɠ ɢɟɖɛŬŰɞɞɘəɞɜɞɛɘəɐɠ əɟɑůɖɠ, ŮɝɖɔɞɨůŬɛŮ ɧŰɘ ɞɘ ɚɧɔɞɘ ˊɞɡ Űɖɜ ˊɟɞəɎɚŮůŬɜ ɐůŬɜ ɞɘ Ůɝɐɠ: 

1. ȼ ŭɘɧɔəɤůɖ Űɞɡ ŮɝɤŰŮɟɘəɞɨ ɢɟɏɞɡɠ Űɤɜ ȼɜɤɛɏɜɤɜ ɄɞɚɘŰŮɘɩɜ. ȼ əŬŰɎůŰŬůɖ ŬɡŰɐ ˊɟɞɏəɡɣŮ ɚɧɔɤ Űɖɠ 

Ŭɨɝɖůɖɠ Űɤɜ ŮɘůŬɔɤɔɩɜ ɔɘŬ əŬŰŬɜɎɚɤůɖ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɛŮɔɎɚɖ Ŭɨɝɖůɖ Űɞɡ ŮɚɚŮɑɛɛŬŰɞɠ Űɞɡ 

ɘůɞɕɡɔɑɞɡ ˊɚɖɟɤɛɩɜ ˊɞɡ ˊɟɞəɚɐɗɖəŮ ůŮ ůɖɛŬɜŰɘəɧ ɓŬɗɛɧ Ŭˊɧ Űɖɜ ŮɜŮɟɔŮɘŬəɐ əɟɑůɖ. Ƀɘ ˊŬɟŬˊɎɜɤ 

ˊŬɟɎɔɞɜŰŮɠ ɞŭɐɔɖůŬɜ ůŮ ŬɛűɘůɓɐŰɖůɖ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ Űɞɡ ŭɞɚŬɟɑɞɡ, ůŮ ŬˊŬɝɑɤůɖ ŭɖɚŬŭɐ Űɞɡ 

ŬɛŮɟɘəŬɜɘəɞɨ ɜɞɛɑůɛŬŰɞɠ ůŰɘɠ ŭɘŮɗɜŮɑɠ Ŭɔɞɟɏɠ.  

2. ɇɞ ůŰŬɗŮɟɎ ŬɡɝŬɜɧɛŮɜɞ Ŭˊɧ Űɘɠ Ŭɟɢɏɠ Űɞɡ 2000 ŭɖɛɞůɘɞɜɞɛɘəɧ ɏɚɚŮɘɛɛŬ, ˊɞɡ ŮɑɢŮ ŬˊɞŰɏɚŮůɛŬ Űɖ 

ŭɘɧɔəɤůɖ Űɞɡ ŭɖɛɧůɘɞɡ ɢɟɏɞɡɠ. 

3. ȼ ŬɚɧɔɘůŰɖ Ŭɨɝɖůɖ Űɤɜ ŭɖɛɞůɑɤɜ ŭŬˊŬɜɩɜ, ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖ ŭɘŬŰɐɟɖůɖ Űɤɜ ŮˊɘŰɞəɑɤɜ ůŮ ɢŬɛɖɚɎ 

ŮˊɑˊŮŭŬ, əŬɘ 

4. ȼ ˊŬɟɏɛɓŬůɖ Űɞɡ ˊɞɚɘŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ ůŰɖɜ ŬɔɞɟɎ əŬŰɞɘəɑŬɠ Űɤɜ ȼɄȷ, ɖ ɞˊɞɑŬ əŬɘ ˊɟɞəɎɚŮůŮ Űɖɜ 

ɞɘəɞɜɞɛɘəɐ əɟɑůɖ ɧŰŬɜ ɏůˊŬůŮ ɖ çůŰŮɔŬůŰɘəɐ űɞɨůəŬè. 

ɇɘ Ŭəɟɘɓɩɠ ɐŰŬɜ, ɧɛɤɠ, ŬɡŰɧ ˊɞɡ ɞɜɞɛɎɕɞɡɛŮ çůŰŮɔŬůŰɘəɐ űɞɨůəŬè; ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, ɛɘɚɎɛŮ ɔɘŬ ɛɘŬ 

ŬɔɞɟɎ əŬŰɞɘəɑŬɠ ůŮ ŮɝŬɘɟŮŰɘəɐ Ɏɜɗɖůɖ, ŮɝŬɘŰɑŬɠ ůŰɟŮɓɚɩůŮɤɜ ˊɞɡ ˊɟɞəɎɚŮůŮ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ɖ əɟŬŰɘəɐ 

ˊŬɟɏɛɓŬůɖ əŬɘ ɧɢɘ ɖ ŮɚŮɨɗŮɟɖ ŬɔɞɟɎ. ɀɘɚɎɛŮ, ŭɖɚŬŭɐ, ɔɘŬ ɢɞɟɐɔɖůɖ əŬɘ ŭɘŮɡəɧɚɡɜůɖ ˊɚɖɗɩɟŬɠ 

ůŰŮɔŬůŰɘəɩɜ ŭŬɜŮɑɤɜ, ɢɤɟɑɠ űɟɞɜŰɑŭŬ ɔɘŬ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ŭɘŬůűŬɚɑůŮɘɠ Ŭˊɞˊɚɖɟɤɛɐɠ Űɞɡɠ. ȹɨɞ ɞɘɞɜŮɑ 

əɟŬŰɘəɞɑ ɞɟɔŬɜɘůɛɞɑ, ɞɘ Fannie Mae əŬɘ Freddie Mac, ɐŰŬɜ əŬɑɟɘɞɘ ˊɟɤŰŬɔɤɜɘůŰɏɠ Ŭűɞɨ ŮɝŬɔɧɟŬůŬɜ ɐ 

ŮɔɔɡɐɗɖəŬɜ ůɢŮŭɧɜ ŰɏůůŮɟŬ ŰɟɘůŮəŬŰɞɛɛɨɟɘŬ ŭɞɚɎɟɘŬ Űɤɜ ɢɟŮɩɜ Ŭˊɧ ŭɎɜŮɘŬ ɔɘŬ ŬɔɞɟɎ əŬŰɞɘəɑŬɠ ůŰɘɠ ȼɄȷ. 

ȷɡŰɎ ŰŬ ɢɟɏɖ ŰŬ ŰɘŰɚɞˊɞɑɖůŬɜ ůŮ ɞɛɧɚɞɔŬ ŮəŭɧůŮɩɠ Űɞɡɠ (agency bonds), ŰŬ ɞˊɞɑŬ ŮɔɔɡɐɗɖəŮ Űɞ 

ŬɛŮɟɘəŬɜɘəɧ ȹɖɛɧůɘɞ (Federal Agency for Housing Enterprise Oversight). ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ˊɟɞůɏɚəɡůŬɜ 

Űɞ ŮˊŮɜŭɡŰɘəɧ ŮɜŭɘŬűɏɟɞɜ ɧɚɤɜ Űɤɜ Ůɘŭɘəɩɜ ŮˊŮɜŭɡŰɩɜ, ɔɘŬŰɑ ˊŬɟŮɑɢŬɜ əɟŬŰɘəɐ Ůɔɔɨɖůɖ ůŰɞ ɢɟɏɞɠ ˊɞɡ 

ŮɜůɤɛɎŰɤɜŬɜ, Ůɜɩ ůɡɔɢɟɧɜɤɠ ŮɝŬůűɎɚɘɕŬɜ ɛŮɔŬɚɨŰŮɟŮɠ ŬˊɞŭɧůŮɘɠ Ŭˊɧ ŰŬ ŬɜŰɑůŰɞɘɢŬ ɢɟɖɛŬŰɞɞɘəɞɜɞɛɘəɎ 

ˊɟɞɥɧɜŰŬ Űɤɜ ɘŭɘɤŰɩɜ ŬɜŰŬɔɤɜɘůŰɩɜ Űɞɡɠ. ũɘŬ Űɞ ŰŮɚŮɡŰŬɑɞ űɟɧɜŰɘůŮ Ŭəɧɛɖ ˊŮɟɘůůɧŰŮɟɞ ɖ ɃɛɞůˊɞɜŭɘŬəɐ 

http://www.drassi.gr/index.php?id=446&title=%CE%97%20%CE%BF%CE%B9%CE%BA%CE%BF%CE%BD%CE%BF%CE%BC%CE%AF%CE%B1-%CE%B5%CE%BB%CE%B9%CE%BA%CF%8C%CF%80%CF%84%CE%B5%CF%81%CE%BF#_edn1
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ɇɟɎˊŮɕŬ ˊɞɡ ɛŮɑɤůŮ ŰŬ ŮˊɘŰɧəɘŬ ůŮ ˊɟɤŰɞűŬɜɩɠ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ. ȼ ŭɟɎůɖ Űɤɜ ŭɨɞ ŬɡŰɩɜ ɖɛɘəɟŬŰɘəɩɜ 

ɞɟɔŬɜɘůɛɩɜ ůŰɖɜ ŬɔɞɟɎ ˊŬɟŬɔɩɔɤɜ ɛŮ Űɖɜ Ůɔɔɨɖůɖ Űɞɡ ŬɛŮɟɘəŬɜɘəɞɨ ȹɖɛɞůɑɞɡ ŭɖɛɘɞɨɟɔɖůŮ ŰŮɟɎůŰɘŮɠ 

ˊŬɟŮɜɏɟɔŮɘŮɠ ůŰɞɜ ŬɜŰŬɔɤɜɘůɛɧ, əŬɚɚɘɏɟɔɖůŮ ŬŭɘəŬɘɞɚɧɔɖŰɖ ŮɛˊɘůŰɞůɨɜɖ ůŰɞɡɠ ŮˊŮɜŭɡŰɏɠ əŬɘ ŭɘɎɓɟɤůŮ 

ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ ůŰɘɠ ŭɘŮɗɜŮɑɠ Ŭɔɞɟɏɠ ɢɟɐɛŬŰɞɠ əŬɘ əŮűŬɚŬɑɞɡ. ɇɖɜ ɑŭɘŬ ůŰɘɔɛɐ, ɖ 

ɜɞɛɞɗŮůɑŬ ˊɑŮɕŮ əɘ Ɏɚɚɞ Űɘɠ ŰɟɎˊŮɕŮɠ ɜŬ Ŭɛɓɚɨɜɞɡɜ (ɛɏɢɟɘ ɛɖŭŮɜɘůɛɞɨ) ŰŬ əɟɘŰɐɟɘŬ ˊɘůŰɞɚɖˊŰɘəɐɠ 

ɘəŬɜɧŰɖŰŬɠ Űɤɜ ˊŮɚŬŰɩɜ Űɞɡɠ ɔɘŬ ŬɔɞɟɎ əŬŰɞɘəɑŬɠ ɔɘŬ ɚɧɔɞɡɠ əɞɘɜɤɜɘəɐɠ ˊɞɚɘŰɘəɐɠ, ɡˊɞɢɟŮɩɜɞɜŰŬɠ Űɘɠ 

ŰɟɎˊŮɕŮɠ ɜŬ ŭɑɜɞɡɜ ŭɎɜŮɘŬ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ əŬŰɞɘəɞɨůŬɜ Ɏɜɗɟɤˊɞɘ ˊɞɡ ŭŮɜ ŮɑɢŬɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŰŬ 

Ŭˊɞˊɚɖɟɩůɞɡɜ. ȺɑɢŬɜ ɛɎɚɘůŰŬ ŭɖɛɘɞɡɟɔɖɗŮɑ əŬɘ ɘůɢɡɟɞɑ ɞɟɔŬɜɘůɛɞɑ ůɡɜŮŰŬɘɟɘůŰɘəɞɨ ɢŬɟŬəŰɐɟŬ ˊɞɡ 

ŮɚɏɔɢɞɜŰŬɜ Ŭˊɧ Űɖɜ ŬɟɘůŰŮɟɐ ˊŰɏɟɡɔŬ Űɞɡ ŭɖɛɞəɟŬŰɘəɞɨ əɧɛɛŬŰɞɠ, ɞɘ ɞˊɞɑɞɘ ˊɟɞɤɗɞɨůŬɜ ɞɘ ɑŭɘɞɘ ŭɎɜŮɘŬ 

ˊɞɚɚɩɜ ŭɘůŮəŬŰɞɛɛɡɟɑɤɜ ŭɞɚŬɟɑɤɜ ˊɟɞɠ Űɘɠ ŰɟɎˊŮɕŮɠ ɛŮ ɛŮɗɧŭɞɡɠ ˊɞɚɘŰɘəɞɨ ˊŮɘɗŬɜŬɔəŬůɛɞɨé ɆŰɞ 

ɛŮŰŬɝɨ, ɖ ŰɘŰɚɞˊɞɑɖůɖ Űɤɜ Ůɜɡˊɧɗɖəɤɜ ůŰŮɔŬůŰɘəɩɜ ŭŬɜŮɑɤɜ əŬɘ ɖ ˊŮɟŬɘŰɏɟɤ ˊɩɚɖůɖ ůŰɖ ŭŮɡŰŮɟɞɔŮɜɐ 

ŬɔɞɟɎ Űɞɡ Ůɜɡˊɧɗɖəɞɡ ŭŬɜŮɘůɛɞɨ ɡˊɧ Űɖ ɛɞɟűɐ ɢɟɖɛŬŰɞɞɘəɞɜɞɛɘəɩɜ ˊɟɞɥɧɜŰɤɜ ŮˊɏŰɟŮɣŮ ůŰɘɠ ŰɟɎˊŮɕŮɠ 

Űɖɜ ŬɜŬˊɚɐɟɤůɖ Űɤɜ əŮűŬɚŬɑɤɜ Űɞɡɠ ɔɘŬ ɜŬ ůɡɜɎɣɞɡɜ ɜɏŬ ŭɎɜŮɘŬ. ȼ ˊɞɚɘŰɘəɐ Űɤɜ ɢŬɛɖɚɩɜ ŮˊɘŰɞəɑɤɜ Űɖɠ 

FED (ŭɖɚŬŭɐ Űɞɡ Ůɨəɞɚɞɡ ɢɟɐɛŬŰɞɠ), ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŬůűɎɚɘůɖ Űɤɜ əŬŰŬɗɏůŮɤɜ Űɖɠ ɞɛɞůˊɞɜŭɘŬəɐɠ 

əɡɓɏɟɜɖůɖɠ, ŮɜɑůɢɡůŮ əɘ Ɏɚɚɞ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ Űɖɠ ŬɔɞɟɎɠ. ȹɘɎɢɡŰɖ ɐŰŬɜ ɖ ˊŮˊɞɑɗɖůɖ ɧŰɘ Űɞ əɟɎŰɞɠ ɗŬ 

ˊŬɟɏɛɓŮɘ ŮɎɜ ɖ ůŰŮɔŬůŰɘəɐ ŬɔɞɟɎ, əɎˊɞɘŬ ůŰɘɔɛɐ, ŮɟɢɧŰŬɜ ŬɜŰɘɛɏŰɤˊɖ ɛŮ ɛˊŮɚɎŭŮɠ. ɇɞ əɟɎŰɞɠ, ŭɖɚŬŭɐ, 

ŮɜɗɎɟɟɡɜŮ Űɖɜ ŬɔɞɟɎ ɜŬ ŰɞɚɛɐůŮɘ ɜŬ ŬɜŬɚɎɓŮɘ ɟɑůəŬ ɢɤɟɑɠ Űɖ ŭɘəɐ Űɞɡ ɎɛŮůɖ ˊŬɟɞɡůɑŬ, Űɞ ɞˊɞɑɞ ɤůŰɧůɞ 

ɞɟɗɩɠ ɗŮɤɟɐɗɖəŮ ɧŰɘ ŮɔɔɡɞɨɜŰŬɜ Űɞɡɠ əɘɜŭɨɜɞɡɠ. Ʉɞɚɨ ŮɨůŰɞɢŬ ɖ ˊɟŬəŰɘəɐ ŬɡŰɐ ŮɑɢŮ ɢŬɟŬəŰɖɟɘůŰŮɑ 

ɘŭɘɤŰɘəɞˊɞɑɖůɖ Űɤɜ əŮɟŭɩɜ əŬɘ əɞɘɜɤɜɘəɞˊɞɑɖůɖ Űɤɜ ɞɘəɞɜɞɛɘəɩɜ ŬˊɤɚŮɘɩɜ. 
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ȾȺūȷȿȷȽɃ4
ɞ
:ȾȷɇȷɆȾȺɈȷɆɇȽȾȷ 

ɆɇɃȽɉȺȽȷ ȾȷȽ ȷɅɉȼ ȿȺȽɇɃɈɅũȽȷɆ ɇɃɈ 
ȺȿȽȾɃɄɇȺɅɃɈ 

4
Ŭ
:Rotor ůɨůŰɖɛŬ 

ɇɞ ůŰɟɞűŮɑɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ, ɐ ˊɘɞ ŬˊɚɎ ůŰɟɞűŮɑɞ, ŮɑɜŬɘ Űɞ ˊŮɟɘůŰɟŮűɧɛŮɜɞ ŰɛɐɛŬ Ůɜɧɠ ŮɚɘəɞˊŰɏɟɞɡ ˊɞɡ 

ˊŬɟɎɔŮɘ ŬɜŮɚəɡůŰɐɟŬ . ȰɜŬ ůŰɟɞűŮɑɞ ůɨůŰɖɛŬ ɛˊɞɟŮɑ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ ɞɟɘɕɧɜŰɘŬ, ɧˊɤɠ ŮɑɜŬɘ ŰŬ əɨɟɘŬ 

ůŰɟɞűŮɑŬ, ˊŬɟɏɢɞɜŰŬɠ ŬɜŮɚəɡůŰɐɟŬ əɎɗŮŰŬ, ɐ ɛˊɞɟŮɑ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ əɎɗŮŰŬ, ɧˊɤɠ ɏɜŬ ɞɡɟŬɑɞ ůŰɟɞűŮɑɞ, ɔɘŬ 

Űɖɜ ˊŬɟɞɢɐ ŬɜŮɚəɡůŰɐɟŬ ɞɟɘɕɧɜŰɘŬ ɤɠ ɩɗɖůɖ ɔɘŬ Űɖɜ ŮɝɞɡŭŮŰɏɟɤůɖ ɟɞˊɐɠ ŬˊɞŰɏɚŮůɛŬ. ɇɞ ůŰɟɞűŮɑɞ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɘůŰɧ, əɧɛɓɤɜ əŬɘ ůŰɟɞűŮɑɞɡ. 

Ƀ ɘůŰɧɠ ŮɑɜŬɘ ɏɜŬ əɡɚɘɜŭɟɘəɧ ɛŮŰŬɚɚɘəɧ ɎɝɞɜŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ˊɟɞɠ ŰŬ ˊɎɜɤ Ŭˊɧ əŬɘ ɞŭɖɔŮɑŰŬɘ Ŭˊɧ Űɖ 

ɛŮŰɎŭɞůɖ. ɆŰɖɜ əɞɟɡűɐ Űɞɡ ɘůŰɞɨ ŮɑɜŬɘ Űɞ ůɖɛŮɑɞ ˊɟɞůɎɟŰɖůɖɠ ɏɚɘəŮɠ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ hub. Ƀɘ ɏɚɘəŮɠ, ůŰɖ 

ůɡɜɏɢŮɘŬ, ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɞ ŭɘŬɜɞɛɏŬ Ŭˊɧ ɏɜŬɜ Ŭɟɘɗɛɧ ŭɘŬűɞɟŮŰɘəɩɜ ɛŮɗɧŭɤɜ. ɇŬ əɨɟɘŬ ůŰɟɞűŮɑɤɜ 

əŬŰŬŰɎůůɞɜŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊɩɠ ŮɑɜŬɘ ŰŬ əɨɟɘŬ ˊŰŮɟɨɔɘŬ ˊɞɡ ŮˊɘůɡɜɎˊŰŮŰŬɘ əŬɘ ɜŬ ˊɟɞɢɤɟɐůɞɡɛŮ ůŮ 

ůɢɏůɖ ɛŮ Űɞ əɨɟɘɞ ůŰɟɞűŮɑɞ əɧɛɓɞ. ɈˊɎɟɢɞɡɜ ŰɟŮɘɠ ɓŬůɘəɏɠ ŰŬɝɘɜɞɛɐůŮɘɠ: ɎəŬɛˊŰɞɠ, ɖɛɑůəɚɖɟŮɠ, ɐ ˊɚɐɟɤɠ 

ŬɟɗɟɤŰɧ, Ŭɜ əŬɘ ɞɟɘůɛɏɜŬ ůɨɔɢɟɞɜŬ ůɡůŰɐɛŬŰŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɟɧŰɞɟŬ, ɞ ŰŮɢɜɘəɧɠ ůɡɜŭɡŬůɛɧɠ ŬɡŰɩɜ Űɤɜ 

Űɨˊɤɜ. 

4
ɓ
:ȷntitorque ŭɘŬɛɞɟűɩůŮɘɠ 

ɇŬ ˊŮɟɘůůɧŰŮɟŬ ŮɚɘəɧˊŰŮɟŬ ɏɢɞɡɜ ɏɜŬ ŮɜɘŬɑɞ əɨɟɘɞ ůŰɟɞűŮɑɞ, ŬɚɚɎ ɟɞˊɐ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛŮ Űɞɜ 

əɘɜɖŰɐɟŬ ɔɡɟɑɕŮɘ Űɞ ůŰɟɞűŮɑɞ əŬŰɎ Űɖɠ ŬɜŰɑůŰŬůɖɠ Űɞɡ ŬɏɟŬ Űɖɠ, əɎɜŮɘ Űɞ ůɩɛŬ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ ɜŬ ɔɡɟɑůŮɘ 

ˊɟɞɠ Űɖɜ ŬɜŰɑɗŮŰɖ əŬŰŮɨɗɡɜůɖ ɛŮ Űɞ ɟɧŰɞɟŬ. ũɘŬ ɜŬ ŮɝŬɚŮɘűɗŮɑ ŬɡŰɧ Űɞ ˊɜŮɨɛŬ, ɏɜŬ Ůɑŭɞɠ Ůɚɏɔɢɞɡ antitorque 

ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ. Ƀ ůɢŮŭɘŬůɛɧɠ ˊɞɡ Igor Sikorsky ŭɘŬəŬɜɞɜɑɕɞɜŰŬɘ ɔɘŬ Űɞɡ VS-300 ɐŰŬɜ ɛɘŬ 

ɛɘəɟɧŰŮɟɖ ůŰɟɞűŮɑɞ ŰɞˊɞɗŮŰŮɑŰŬɘ əɎɗŮŰŬ ůŰɖɜ ɞɡɟɎ. ȼ ɞɡɟɎ ůŰɟɞűŮɑɞ ɤɗŮɑ ɐ ŰɟŬɓɎ əŬŰɎ Űɖɜ ɞɡɟɎ ɜŬ 

ŬɜŰɘɛŮŰɤˊɑůŮɘ Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ɟɞˊɐɠ, əŬɘ ɏɢŮɘ ɔɑɜŮɘ ɖ ŬɜŬɔɜɤɟɘůɛɏɜɖ ůɨɛɓŬůɖ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ Űɞɡ 

ŮɚɘəɞˊŰɏɟɞɡ. ɀŮɟɘəɞɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŮɚɘəɧˊŰŮɟŬ ŬɜŬˊɚɖɟɤɛŬŰɘəɞɨ Ůɚɏɔɢɞɡɠ antitorque ůŰɖ ɗɏůɖ Űɞɡ 

ɞɡɟŬɑɞɡ ůŰɟɞűŮɑɞɡ,ɧˊɤɠɖ ɏɝɞŭɞɠɛŮŬɜŮɛɘůŰɐɟŬ (ˊɞɡɞɜɞɛɎɕŮŰŬɘ Fenestron ɐ fantail),  əŬɘ   NOTAR  ˊŬɟɏɢŮɘ   

an   titorque ˊŬɟɧɛɞɘŬ   ɛŮ Űɞɜ Űɟɧˊɞ ˊɞɡ ɛɘŬ ˊŰɏɟɡɔŬ ŬɜŬˊŰɨůůŮŰŬɘ ŬɜŮɚəɡůŰɐɟŬ, ɛɏůɤ Űɖɠ ɢɟɐůɖɠ 

Ůɜɧɠ CoandŁ ŮˊɑŭɟŬůɖ ůŰɖɜ tailboom. 
[35]

 

ȼ ɢɟɐůɖ ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ɞɟɘɕɧɜŰɘŮɠ űŰŮɟɤŰɏɠ ůŰɟɞűɐ ˊɟɞɠ ŬɜŰɑɗŮŰŮɠ əŬŰŮɡɗɨɜůŮɘɠ ŮɑɜŬɘ ɛɘŬ Ɏɚɚɖ 

ŭɘɎŰŬɝɖ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŮɝɞɡŭŮŰɏɟɤůɖ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Űɖɠ ɟɞˊɐɠ ůŰɞ ŬŮɟɞůəɎűɞɠ ŭŮɜ 

ůŰɖɟɑɕɞɜŰŬɘ ůŮ ɛɑŬ ɞɡɟɎ antitorque ůŰɟɞűŮɑɞ. ȷɡŰɧ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮɝɞɡůɑŬ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ əŬɜɞɜɘəɎ ɔɘŬ ɜŬ 

ɞŭɖɔɐůɞɡɜ Űɞ ɞɡɟŬɑɞ ůŰɟɞűŮɑɞ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮűŬɟɛɧɕɞɜŰŬɘ ůŰŬ əɨɟɘŬ ůŰɟɞűŮɑŬ, ŬɡɝɎɜɞɜŰŬɠ Űɖɜ ɘəŬɜɧŰɖŰŬ 

Ŭɜɨɣɤůɖɠ Űɞɡ ŬŮɟɞůəɎűɞɡɠ. ȾŬŰɎ əɨɟɘɞ ɚɧɔɞ, ɡˊɎɟɢɞɡɜ ŰɟŮɘɠ əɞɘɜɏɠ ŭɘŬɛɞɟűɩůŮɘɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ 

http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Lift_(force)&rurl=translate.google.gr&twu=1&usg=ALkJrhjscx3YSkm-jhBgt8Aig5talTClwQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Igor_Sikorsky&rurl=translate.google.gr&twu=1&usg=ALkJrhgbP2y7yVJjCJwNIucThkwSydZOpw
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Vought-Sikorsky_300&rurl=translate.google.gr&twu=1&usg=ALkJrhh7bQY2srLmZPk-NpIABtbdDUJS8g
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Ducted_fan&rurl=translate.google.gr&twu=1&usg=ALkJrhg93eBY_hHtyiiHHaR7wXCBAhFGkw
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Fenestron&rurl=translate.google.gr&twu=1&usg=ALkJrhhquyl9KbbBvsG5n4iS2IUqc3DZtg
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/NOTAR&rurl=translate.google.gr&twu=1&usg=ALkJrhjGUfCkUubYk9y_LX6M0eDOLnkB9A
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Coand%25C4%2583_effect&rurl=translate.google.gr&twu=1&usg=ALkJrhjm1IJiJpp5KPVu1_OUHLqmz0ta5w
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Helicopter&rurl=translate.google.gr&twu=1&usg=ALkJrhgwC7G0IO7dQXYyIJfqRlMjX6HUuQ#cite_note-Frawley_Civil-35
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counterrotating ŬˊɞŰɏɚŮůɛŬ ˊɟɞɠ ɧűŮɚɞɠ Űɞɡ ŮɚɘəɞűɧɟŬ. Tandem ɟɧŰɞɟŮɠ ŮɑɜŬɘ ŭɨɞ ɟɧŰɞɟŮɠ ɛŮ ɛɘŬ 

ŰɞˊɞɗŮŰɖɛɏɜɖ ˊɑůɤ Ŭˊɧ Űɞɜ Ɏɚɚɞ. Coaxial ɟɧŰɞɟŮɠ ŮɑɜŬɘ ŭɨɞ ɟɧŰɞɟŮɠ ˊɞɡ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŬ Űɞ ɏɜŬ ˊɎɜɤ 

ůŰɞ Ɏɚɚɞ ɛŮ Űɞɜ ɑŭɘɞ ɎɝɞɜŬ. ɟɧŰɞɟŮɠ ŬɚɚɖɚɞůɨɜŭŮůɖɠ ŮɑɜŬɘ ŭɨɞ ůŰɟɞűŮɑŬ ˊɞɡ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŬ əɞɜŰɎ ůŰɞ 

Ɏɚɚɞ ůŮ ŮˊŬɟəɐ ɔɤɜɑŬ ɔɘŬ ɜŬ ŮˊɘŰɟɏɣŮɘ Űɘɠ űŰŮɟɤŰɏɠ ɜŬ intermesh ˊɏɟŬ Ŭˊɧ Űɖɜ əɞɟɡűɐ Űɞɡ 

ŬŮɟɞůəɎűɞɡɠ. ȺɔəɎɟůɘŬ űŰŮɟɤŰɏɠ ŮɑɜŬɘ ɛɘŬ Ɏɚɚɖ ŭɘɎŰŬɝɖ ɓɟɑůəŮŰŬɘ ůŰɞ ůŰɟɞűŮɑɤɜ ɛŮŰŬɓɚɖŰɐɠ ɔɤɜɑŬɠ əŬɘ 

əɎˊɞɘŮɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ŮɚɘəɧˊŰŮɟŬ, ɧˊɞɡ Űɞ ɕŮɡɔɎɟɘ Űɤɜ ŭɟɞɛɏɤɜ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ůŮ əɎɗŮ Ɏəɟɞ Űɤɜ 

űŰŮɟɩɜ ɐ ŭɞɛɩɜ Outrigger. Ɇɡɛɓɞɡɚɐ jet ůɢŮŭɘɎɕŮɘ ɜŬ ŮˊɘŰɟɏˊɞɡɜ Űɞ ůŰɟɞűŮɑɞ ůŰɞɜ ŮŬɡŰɧ ɤɗɐůŮɘ ɛɏůɤ Űɞɡ 

ŬɏɟŬ, əŬɘ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ ˊŬɟŬɔɤɔɐ ɟɞˊɐɠ. 

4
ɔ
:ȾɘɜɖŰɐɟŮɠ əŬɘ Ŭɟɢɐ ɚŮɘŰɞɡɟɔɑŬɠ 

Ƀ Ŭɟɘɗɛɧɠ, Űɞ ɛɏɔŮɗɞɠ əŬɘ Űɞɜ Űɨˊɞ Űɞɡ əɘɜɖŰɐɟŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ ɏɜŬ ŮɚɘəɧˊŰŮɟɞ ˊɞɡ əŬɗɞɟɑɕŮɘ Űɞ 

ɛɏɔŮɗɞɠ, Űɖ ɚŮɘŰɞɡɟɔɑŬ əŬɘ Űɖɜ ɘəŬɜɧŰɖŰŬ Űɞɡ Ůɜ ɚɧɔɤ ůɢŮŭɑɞɡ ŮɚɘəɧˊŰŮɟɞ. ɇŬ ˊɟɩŰŬ əɘɜɖŰɐɟŮɠ ŮɚɘəɞˊŰɏɟɤɜ 

ɐŰŬɜ Ŭˊɚɏɠ ɛɖɢŬɜɘəɏɠ ůɡůəŮɡɏɠ, ɧˊɤɠ ŰŬ ɚɎůŰɘɢŬ ɐ əɩɜɞɡɠ, ɖ ɞˊɞɑŬ ɡˊɞɓɘɓɎůŰɖəŮ Űɞ ɛɏɔŮɗɞɠ Űɤɜ 

ŮɚɘəɞˊŰɏɟɤɜ ůŰŬ ˊŬɘɢɜɑŭɘŬ əŬɘ ɛɘəɟɎ ɛɞɜŰɏɚŬ. ũɘŬ ɛɘůɧ ŬɘɩɜŬ ˊɟɘɜ Ŭˊɧ Űɖɜ ˊɟɩŰɖ ˊŰɐůɖ Űɞɡ ŬŮɟɞˊɚɎɜɞɡ, 

ɛŮ ŬŰɛɞɛɖɢŬɜɐ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ ɜŬ ˊɟɞɤɗɐůŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ əŬŰŬɜɧɖůɖɠ Űɖɠ ŬŮɟɞŭɡɜŬɛɘəɐɠ 

ŮɚɘəɧˊŰŮɟɞ, ŬɚɚɎ ɖ ˊŮɟɘɞɟɘůɛɏɜɖ ŮɝɞɡůɑŬ ŭŮɜ ŮˊɏŰɟŮˊŮ ɔɘŬ Űɘɠ ŮˊŬɜŭɟɤɛɏɜŮɠ ˊŰɐůŮɘɠ. ȼ ŮɘůŬɔɤɔɐ 

Űɞɡ əɘɜɖŰɐɟŬ ŮůɤŰŮɟɘəɐɠ əŬɨůɖɠ , ůŰɞ Űɏɚɞɠ Űɞɡ 19ɞɡ ŬɘɩɜŬ ɏɔɘɜŮ Űɞ ɞɟɧůɖɛɞ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ 

ŮɚɘəɞˊŰɏɟɞɡ ɤɠ əɘɜɖŰɐɟɘŮɠ ŭɡɜɎɛŮɘɠ ɎɟɢɘůŬɜ ɜŬ ŬɜŬˊŰɨůůɞɜŰŬɘ əŬɘ ˊŬɟɎɔɞɜŰŬɘ ɧŰɘ ɐŰŬɜ ŬɟəŮŰɎ ɘůɢɡɟɧ 

ɩůŰŮ ɜŬ əŬŰŬůŰŮɑ ŭɡɜŬŰɐ ŮɚɘəɧˊŰŮɟŬ ůŮ ɗɏůɖ ɜŬ ɎɟŮɘ Űɞɜ Ɏɜɗɟɤˊɞ. 

Ʉɟɧɤɟɖ ŮɚɘəɧˊŰŮɟɞ ůɢɏŭɘŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŮɘŭɘəɎ ˊɟɞůŬɟɛɞůɛɏɜɖ əɘɜɖŰɐɟŮɠ ɐ ˊŮɟɘůŰɟɞűɘəɞɑ 

əɘɜɖŰɐɟŮɠ ůɢŮŭɘŬůɛɏɜɞɘ ɔɘŬ ŬŮɟɞˊɚɎɜŬ, ŬɚɚɎ ŬɡŰɎ ɐŰŬɜ ůɨɜŰɞɛŬ ŬɜŰɘəŬŰŬůŰŬɗŮɑ Ŭˊɧ ˊɘɞ ɘůɢɡɟɞɨɠ 

əɘɜɖŰɐɟŮɠ ŬɡŰɞəɘɜɐŰɤɜ əŬɘ ŬəŰɘɜɤŰɏɠ ɛɖɢŬɜɏɠ . ɇɞ ŮɜɘŬɑɞ, ˊɚɏɞɜ, ˊŬɟɎɔɞɜŰŬ ˊŮɟɘɞɟɘůɛɞɨ Űɖɠ ŬɜɎˊŰɡɝɖɠ 

ŮɚɘəɞˊŰɏɟɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ˊɟɩŰɞɡ ɛɘůɞɨ Űɞɡ 20ɞɡ ŬɘɩɜŬ ɐŰŬɜ ɧŰɘ Űɞ ˊɞůɧ Űɖɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ 

ˊŬɟɎɔŮŰŬɘ Ŭˊɧ əɘɜɖŰɐɟŬ ŭŮɜ ɐŰŬɜ ůŮ ɗɏůɖ ɜŬ ɝŮˊŮɟɎůŮɘ Űɞ ɓɎɟɞɠ Űɞɡ əɘɜɖŰɐɟŬ ůŮ əɎɗŮŰɖ ˊŰɐůɖ. ȷɡŰɧ 

ɝŮˊŮɟɎůŰɖəŮ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ ŮˊɘŰɡɢɞɨɠ ŮɚɘəɧˊŰŮɟŬ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ɛɘəɟɧŰŮɟɞ ɛɖɢŬɜɏɠ ŭɘŬɗɏůɘɛŮɠ. ȳŰŬɜ 

Űɞ ůɡɛˊŬɔɏɠ, ŮˊɑˊŮŭɖ əɘɜɖŰɐɟŬɠ ŬɜŬˊŰɨɢɗɖəŮ ɖ ɓɘɞɛɖɢŬɜɑŬ ŮɚɘəɞˊŰɏɟɤɜ ɓɟɐəŮ-ɓɎɟɞɡɠ ˊŬɟŬɔɤɔɐɠ 

ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ ŬɜŬˊŰɐɟŬ ˊɟɞůŬɟɛɧɕɞɜŰŬɘ ŮɨəɞɚŬ ůŮ ɛɘəɟɎ ŮɚɘəɧˊŰŮɟŬ, Ŭɜ əŬɘ ŬəŰɘɜɤŰɏɠ ɛɖɢŬɜɏɠ 

ůɡɜɏɢɘůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɛŮɔŬɚɨŰŮɟŬ ŮɚɘəɧˊŰŮɟŬ. 

ɆŰɟɞɓɘɚɞəɘɜɖŰɐɟŮɠ ŮˊŬɜɎůŰŬůɖ ůŰɞɜ ŰɞɛɏŬ Űɤɜ ŬŮɟɞɛŮŰŬűɞɟɩɜ, əŬɘ Űɞ turboshaft əɘɜɖŰɐɟŬ ɏŭɤůŮ ŰŮɚɘəɎ 

ŮɚɘəɧˊŰŮɟŬ ɛɖɢŬɜɐɠ ɛŮ ɏɜŬ ɛŮɔɎɚɞ ˊɞůɧ ŮɜɏɟɔŮɘŬɠ əŬɘ ɢŬɛɖɚɧ ɓɎɟɞɠ. Ƀ əɘɜɖŰɐɟŬɠ turboshaft ɐŰŬɜ ůŮ ɗɏůɖ 

ɜŬ əɚɘɛŬəɤɗŮɑ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ŮɚɘəɞˊŰɏɟɞɡ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜɖ, ɏŰůɘ ɩůŰŮ ɧɚŮɠ ŮəŰɧɠ Űɞ ŮɚŬűɟɨŰŮɟɞ Űɤɜ 

ɛɞɜŰɏɚɤɜ ŮɚɘəɞˊŰɏɟɞɡ ŰɟɞűɞŭɞŰɞɨɜŰŬɘ Ŭˊɧ ůŰɟɞɓɘɚɞəɘɜɖŰɐɟŮɠ ůɐɛŮɟŬ. 

Ⱥɘŭɘəɐ ŬŮɟɘɞůŰɟɞɓɘɚɞəɘɜɖŰɐɟɤɜ ŬɜŬˊŰɡɢɗŮɑ ɔɘŬ ɜŬ ɞŭɖɔɐůɞɡɜ Űɞ ůŰɟɞűŮɑɞ Ŭˊɧ Űɞ ůŰɟɞűɏŬ ɎəɟŮɠ 

ŬɜŬűɏɟɞɜŰŬɘ ɤɠ ŬŮɟɘɤɗɞɨɛŮɜŬ Ɏəɟɖ . Ƀɘ Ɇɡɛɓɞɡɚɐ ˊɑŭŬəŮɠ ŰɟɞűɞŭɞŰɞɨɜŰŬɘ Ŭˊɧ ɏɜŬ ŬˊɞɛŬəɟɡůɛɏɜɞ 

ůɡɛˊɘŮůŰɐ ŬɜŬűɏɟŮŰŬɘ ɤɠ əɟɨɞ ˊɑŭŬəŮɠ Ɏəɟɖ, Ůɜɩ ŬɡŰɞɑ ˊɞɡ ŰɟɞűɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɖɜ əŬɨůɖ Űɤɜ əŬɡůŬŮɟɑɤɜ 

ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ɤɠ əŬɡŰɧ ˊɑŭŬəŮɠ Ɏəɟɖ. ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ ɛɘŬɠ ɣɡɢɟɐɠ ŮɚɘəɧˊŰŮɟɞ ŰɕŮŰ ŮɑɜŬɘ Űɞ Sud-Ouest 

ɜɕɘɜ , əŬɘ ɏɜŬ ˊŬɟɎŭŮɘɔɛŬ Ŭˊɧ ŰŬ əŬɡŰɎ ŮɚɘəɧˊŰŮɟɞ ŮəŰɧɝŮɡůɖ Ɏəɟɖ ŮɑɜŬɘ ɖ YH-32 Hornet . 

Ƀɟɘůɛɏɜɞɘ ŰɖɚŮəŬŰŮɡɗɡɜɧɛŮɜŬ ŮɚɘəɧˊŰŮɟŬ əŬɘ ɛɘəɟɧŰŮɟŬ, ŮɚɘəɧˊŰŮɟɞ Űɨˊɞɡ ŮˊŬɜŭɟɤɛɏɜŬ ŮɜŬɏɟɘŬ ɞɢɐɛŬŰŬ , 

ɢɟɐůɖ ɖɚŮəŰɟɘəɩɜ əɘɜɖŰɐɟɤɜ . ɇŬ ŰɖɚŮəŬŰŮɡɗɡɜɧɛŮɜŬ ŮɚɘəɧˊŰŮɟŬ ɛˊɞɟɞɨɜ Ůˊɑůɖɠ ɜŬ ɏɢɞɡɜ Ůɛɓɞɚɞűɧɟɞɡɠ 

http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Tandem_rotors&rurl=translate.google.gr&twu=1&usg=ALkJrhijoBtA4xw8V5dd84oLY42U5yDjdA
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Coaxial_rotors&rurl=translate.google.gr&twu=1&usg=ALkJrhiyBn9uuSdipjHsbLg_ZLWO1aCpPQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Intermeshing_rotors&rurl=translate.google.gr&twu=1&usg=ALkJrhj-WyTrB84LmMuumzW6nFnIRZPXMw
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Tiltrotor&rurl=translate.google.gr&twu=1&usg=ALkJrhjHqNherdXPAOY947n8ShMas61QnQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Tip_jet&rurl=translate.google.gr&twu=1&usg=ALkJrhiKGpnFwkymLiXCiAm7u1qS1Z1y2w
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Internal_combustion_engine&rurl=translate.google.gr&twu=1&usg=ALkJrhhbyUAu-XfWnuMN0PSarP7uwvDxIA
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Rotary_engine&rurl=translate.google.gr&twu=1&usg=ALkJrhgUalot1l-TjDLfhj5R_DeTqpr2mQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Rotary_engine&rurl=translate.google.gr&twu=1&usg=ALkJrhgUalot1l-TjDLfhj5R_DeTqpr2mQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Radial_engines&rurl=translate.google.gr&twu=1&usg=ALkJrhiKcoG3cHX_FBL1KU6ZDkZXpQrUrA
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Flat_engine&rurl=translate.google.gr&twu=1&usg=ALkJrhjYakkM8Lmcf5A4aQ6CmPfMAS7bfA
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Turboshaft&rurl=translate.google.gr&twu=1&usg=ALkJrhg1Wt1l1mr8kfRzCVBRigWSfY4E_g
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Tip_jet&rurl=translate.google.gr&twu=1&usg=ALkJrhiKGpnFwkymLiXCiAm7u1qS1Z1y2w
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Sud-Ouest_Djinn&rurl=translate.google.gr&twu=1&usg=ALkJrhhTYgAB5CxT2qqnLicwUN-qpTCPdg
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Sud-Ouest_Djinn&rurl=translate.google.gr&twu=1&usg=ALkJrhhTYgAB5CxT2qqnLicwUN-qpTCPdg
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/YH-32_Hornet&rurl=translate.google.gr&twu=1&usg=ALkJrhjpciMgHPX7l-qLR_TH2TNVJ6FJ4Q
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Radio-controlled_helicopter&rurl=translate.google.gr&twu=1&usg=ALkJrhiWVC_s7pbAWop_SWIDwwcgRWjw2Q
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Unmanned_aerial_vehicle&rurl=translate.google.gr&twu=1&usg=ALkJrhhJjyneBcri8aqXg85wTJ9mXR78qw
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Electric_motor&rurl=translate.google.gr&twu=1&usg=ALkJrhhEompCYCKo4dQsqujdT8CpdgSKQA
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Piston_engine&rurl=translate.google.gr&twu=1&usg=ALkJrhiIbPvEGCv1t9f9j9bDBaUXIMY3Sw
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əɘɜɖŰɐɟŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŰŬ əŬɨůɘɛŬ ŮəŰɧɠ Ŭˊɧ Űɖ ɓŮɜɕɑɜɖ, ɧˊɤɠ ŰɞɜɘŰɟɞɛŮɗɎɜɘɞ . ɀŮɟɘəɏɠ ůŰɟɞɓɘɚɞəɘɜɖŰɐɟŮɠ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡɜɐɗɤɠ ůŮ ŮɚɘəɧˊŰŮɟŬ ɛˊɞɟɞɨɜ Ůˊɑůɖɠ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɓɘɞɜŰɑɕŮɚ, ŬɜŰɑ Űɞɡ əŬɡůɑɛɞɡ 

ŬŮɟɘɤɗɞɡɛɏɜɤɜ.   

ɉŮɘɟɘůŰɐɟɘŬ ˊŰɐůɖɠ 

ȰɜŬ ŮɚɘəɧˊŰŮɟɞ ŭɘŬɗɏŰŮɘ ŰɏůůŮɟɘɠ Ůɘůɧŭɞɡɠ Ůɚɏɔɢɞɡ ˊŰɐůɖɠ. ȷɡŰɏɠ ŮɑɜŬɘ ɞɘ əɡəɚɘəɞɑ, ɖ ůɡɚɚɞɔɘəɐ, ŰŬ ˊŮɜŰɎɚ 

ɔɘŬ Űɖɜ ŮɝɞɡŭŮŰɏɟɤůɖ ɟɞˊɐɠ, əŬɘ Űɞ ɔəɎɕɘ. ɇɞɜ əɡəɚɘəɧ ɏɚŮɔɢɞ ɓɟɑůəŮŰŬɘ ůɡɜɐɗɤɠ ɛŮŰŬɝɨ Űɤɜ ɢŮɘɟɘůŰɩɜ ůŰŬ 

ˊɧŭɘŬ Űɞɡ əŬɘ ŮɑɜŬɘ əɞɘɜɩɠ ɔɜɤůŰɐ ɤɠ əɡəɚɘəɐ ɟŬɓŭɑ ɐ ŬˊɚɎ əɡəɚɘəɎ. ɆŰŬ ˊŮɟɘůůɧŰŮɟŬ ŮɚɘəɧˊŰŮɟŬ, ɖ 

əɡəɚɘəɐ ŮɑɜŬɘ ˊŬɟɧɛɞɘɞ ɛŮ ɏɜŬ joystick. ɋůŰɧůɞ, Űɞ Robinson R22 əŬɘ Robinson R44 ɏɢŮɘ ɏɜŬ ɛɞɜŬŭɘəɧ ɛˊŬɟ 

ŰŬɚŬɜŰŮɨɞɜŰŬɘ əɡəɚɘəɧ ůɨůŰɖɛŬ Ůɚɏɔɢɞɡ əŬɘ ɛŮɟɘəɎ ŮɚɘəɧˊŰŮɟŬ ɏɢɞɡɜ ɏɜŬ əɡəɚɘəɧ ɏɚŮɔɢɞ ˊɞɡ əŬŰŮɓŬɑɜŮɘ ůŰɞ 

ˊɘɚɞŰɐɟɘɞ Ŭˊɧ ŰŬ ɔŮɜɘəɎ ɏɝɞŭŬ. 

Ƀ ɏɚŮɔɢɞɠ ɞɜɞɛɎɕŮŰŬɘ əɡəɚɘəɐ ɔɘŬŰɑ ŬɚɚɎɕŮɘ Űɞ ɓɐɛŬ Űɞɡ ůŰɟɞűŮɑɞɡ əɡəɚɘəɎ. ɇɞ ŬˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ ɜŬ ɔŮɑɟŮŰŮ 

Űɞ ůŰɟɞűŮɑɞ ŭɑůəɞ ůŮ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŮɨɗɡɜůɖ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɞ ŮɚɘəɧˊŰŮɟɞ əɘɜɞɨɜŰŬɘ ˊɟɞɠ ŬɡŰɐ Űɖɜ 

əŬŰŮɨɗɡɜůɖ. ȷɜ ɞ ˊɘɚɧŰɞɠ ɤɗŮɑ Űɖɜ əɡəɚɘəɐ ˊɟɞɠ ŰŬ Ůɛˊɟɧɠ, Űɞ ůŰɟɞűŮɑɞ ŭɑůəɞ ɔɏɟɜŮɘ ˊɟɞɠ ŰŬ Ůɛˊɟɧɠ, əŬɘ 

Űɞɡ ŭɟɞɛɏŬ ˊŬɟɎɔŮɘ ɛɘŬ ɩɗɖůɖ ˊɟɞɠ ŰŬ Ůɛˊɟɧɠ. ȷɜ ɞ ˊɘɚɧŰɞɠ ɤɗŮɑ Űɖɜ əɡəɚɘəɐ ˊɟɞɠ Űɖɜ ˊɚŮɡɟɎ Űɖɠ, ɖ 

ɟɧŰɞɟŬ ŭɑůəɞ ɔɏɟɜŮɘ ˊɟɞɠ ŮəŮɑɜɖ Űɖɜ ˊɚŮɡɟɎ əŬɘ ˊŬɟɎɔŮɘ ɩůɖ ˊɟɞɠ ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ, ˊɟɞəŬɚɩɜŰŬɠ Űɞ 

ŮɚɘəɧˊŰŮɟɞ ɜŬ ŬɘɤɟŮɑŰŬɘ ůŰɞ ˊɚɎɘ. 

ɇɞɜ ůɡɚɚɞɔɘəɧ ɏɚŮɔɢɞ pitch ɐ ůɡɚɚɞɔɘəɏɠ ɓɟɑůəŮŰŬɘ ůŰɖɜ ŬɟɘůŰŮɟɐ ˊɚŮɡɟɎ Űɞɡ ˊɘɚɧŰɞɡ Űɞɡ əŬɗɑůɛŬŰɞɠ Űɞɡ 

ɛŮ ȺˊɘɚŮɔɧɛŮɜɖ Ůɚɏɔɢɞɡ Űɟɘɓɐɠ ɔɘŬ Űɖɜ ŬˊɞŰɟɞˊɐ ŬəɞɨůɘŬɠ ɛŮŰŬəɑɜɖůɖɠ. The ůɡɚɚɞɔɘəɐ ŬɚɚɎɕŮɘ Űɖ ɔɤɜɑŬ 

ɓɐɛŬŰɞɠ ɧɚɤɜ Űɤɜ əɨɟɘɤɜ ɏɚɘəŮɠ ůɡɚɚɞɔɘəɎ (ŭɖɚŬŭɐ ɧɚŮɠ Űɖɜ ɑŭɘŬ ůŰɘɔɛɐ) əŬɘ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɖ ɗɏůɖ 

Űɞɡɠ. Ⱥˊɞɛɏɜɤɠ, Ŭɜ ɛɘŬ ůɡɚɚɞɔɘəɐ ůɡɛɓɞɚɐ ɔɑɜŮŰŬɘ, ɧɚɞɘ ɞɘ ɚŮˊɑŭŮɠ ŬɚɚŬɔɐ Ůɝɑůɞɡ, əŬɘ Űɞ ŬˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ 

Űɞ ŮɚɘəɧˊŰŮɟɞ ŬɡɝɎɜŮŰŬɘ ɐ ɛŮɘɩɜŮŰŬɘ ůŮ ɡɣɧɛŮŰɟɞ. 

ŬɜŰɘ ɟɞˊɐɠ ˊŮɜŰɎɚ. ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ɑŭɘŬ ɗɏůɖ ɛŮ Űɞɜ ˊɖŭŬɚɑɞɡ ˊŮŰɎɚɘŬ ůŮ ŬŮɟɞůəɎűɖ ůŰŬɗŮɟɐɠ ˊŰɏɟɡɔŬɠ, 

əŬɘ ŮɝɡˊɖɟŮŰɞɨɜ ˊŬɟɧɛɞɘɞ ůəɞˊɧ, ŭɖɚŬŭɐ ɜŬ Ůɚɏɔɢɞɡɜ Űɖɜ əŬŰŮɨɗɡɜůɖ ˊɟɞɠ Űɖɜ ɞˊɞɑŬ ɖ ɛɨŰɖ Űɞɡ 

ŬŮɟɞůəɎűɞɡɠ ŮˊŮůɐɛŬɜŮ. ȺűŬɟɛɞɔɐ Űɞɡ ˊŮɜŰɎɚ ůŮ ɛɘŬ ŭŮŭɞɛɏɜɖ ŬɚɚŬɔɐ əŬŰŮɨɗɡɜůɖɠ ůŰɞ ɔɐˊŮŭɞ Űɖɠ 

ɞɡɟɎɠ ˊŰŮɟɨɔɘŬ, ŬɡɝɎɜɞɜŰŬɠ ɐ ɛŮɘɩɜɞɜŰŬɠ Űɖɜ ɞɡůɑŬ ˊɞɡ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɞ ɞɡɟŬɑɞ ůŰɟɞűŮɑɞ əŬɘ 

ˊɟɞəŬɚɩɜŰŬɠ Űɖ ɛɨŰɖ ɔɘŬ ɜŬ ŮəŰɟɞˊɐɠ ˊɟɞɠ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ ŮűŬɟɛɞɕɧɛŮɜɖɠ ˊŮɜŰɎɚ. ɇŬ ˊɞŭɤůŰɐɟɘŬ 

ŬɚɚŬɔɐɠ ɛɖɢŬɜɘəɎ Űɞɜ Űɧɜɞ Űɖɠ ɞɡɟŬɑɞ ůŰɟɞűŮɑɞ Ŭɚɚɞɑɤůɖ ɖ ˊɞůɧŰɖŰŬ Űɖɠ ˊŬɟŬɔɧɛŮɜɖɠ ɩůɖɠ.ɟɧŰɞɟŮɠ 

ŮɑɜŬɘ ŮɚɘəɧˊŰŮɟɞ ůɢŮŭɘŬůɛɏɜɞ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ůŮ ɏɜŬ ůŰŮɜɧ űɎůɛŬ Űɤɜ ůŰɟɞűɩɜ .  ɖ ɓŬɚɓɑŭŬ ɟɨɗɛɘůɖɠ ɟɞɐɠ 

ŮɚɏɔɢŮɘ Űɖɜ ɘůɢɨ ˊɞɡ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ Űɞɜ əɘɜɖŰɐɟŬ, ɖ ɞˊɞɑŬ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ ůŰɟɞűɏŬ Ŭˊɧ ůŰŬɗŮɟɐ ůɢɏůɖ 

ɛŮŰɎŭɞůɖɠ. Ƀ ůəɞˊɧɠ Űɞɡ ɔəŬɕɘɞɨ ŮɑɜŬɘ ɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ŬɟəŮŰɐ ɘůɢɨ Űɞɡ əɘɜɖŰɐɟŬ ɔɘŬ ɜŬ əɟŬŰɐůŮɘ Űɞ 

ůŰɟɞűŮɑɞ RPM ŮɜŰɧɠ Űɤɜ ŮˊɘŰɟŮˊɞɛɏɜɤɜ ɞɟɑɤɜ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬŰɖɟɖɗŮɑ Űɞ ůŰɟɞűŮɑɞ ˊŬɟɎɔŮɘ ŬɟəŮŰɐ 

ŬɜŮɚəɡůŰɐɟŬ ɔɘŬ Űɖɜ ˊŰɐůɖ. ɆŮ ɛɞɜɞəɘɜɖŰɐɟɘŬ ŮɚɘəɧˊŰŮɟŬ, Űɞ ɔəɎɕɘ ŮɑɜŬɘ ɛɘŬ ɛɞŰɞůɘəɚɏŰŬ Űɨˊɞɡ ɚŬɓɐ 

ůŰɟɑɣɘɛɞ ŰɞˊɞɗŮŰɖɗŮɑ Ůˊɑ Űɞɡ ůɡɚɚɞɔɘəɞɨ Ůɚɏɔɢɞɡ, Ůɜɩ ɖ ŭɘˊɚɐ ɛɖɢŬɜɐ ŮɚɘəɧˊŰŮɟŬ ɏɢɞɡɜ ɏɜŬ ɛɞɢɚɧ ɘůɢɨɞɠ 

ɔɘŬ əɎɗŮ əɘɜɖŰɐɟŬ. 

 

 

 

 

http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Nitromethane&rurl=translate.google.gr&twu=1&usg=ALkJrhi0v_rHQxFtyileIKkMU8I12XPXEQ#Use_as_an_engine_fuel
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Robinson_R22&rurl=translate.google.gr&twu=1&usg=ALkJrhgI4VQFvAPI2xItkEJGHyRmvY39rQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Robinson_R44&rurl=translate.google.gr&twu=1&usg=ALkJrhg2LV8zZDji5BGGR_QExmzJ6_okJw
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Blade_pitch&rurl=translate.google.gr&twu=1&usg=ALkJrhjxjhNo_OWfUTGJkeiGcYLiLcPDqw
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Rudder&rurl=translate.google.gr&twu=1&usg=ALkJrhimKDjq5oeWvAe-Nr8aPQbTpr3ErQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Flight_dynamics&rurl=translate.google.gr&twu=1&usg=ALkJrhiU2I9z1Y3tJeFNiGlmiR_tku4nxQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Revolutions_per_minute&rurl=translate.google.gr&twu=1&usg=ALkJrhhB6kwVR08H5H0jE3KVQrCpa2MH4g
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ȾȺūȷȿȷȽɃ 5
ɞ
: 

ūɋɇɃũɅȷūȽȺɆ ɆɉȺɇȽȾȺɆ ɀȺ ɇɃ 
ȺȿȽȾɃɄɇȺɅɃ  

 
 

                                                                          ȺɘəɧɜŬ 1
ɖ
 

                                                       ȰɜŬ  LAPD Bell 206 

 

 

 

ȺɘəɧɜŬ 2
ɖ
   ȺɚɘəɧˊŰŮɟɞ ŰɞPaul Cornu                                                                                                      

Űɞ 1907 

 

 

 

 

 

ȺɘəɧɜŬ 3
ɖ
  

ɄɟɩŰɖ ɡˊɖɟŮůɑŬ ŬŮɟɞˊɞɟɘəɐɠ  

ŬˊɞůŰɞɚɐɠ 

 ɛŮ Űɞ ŮɚɘəɧˊŰŮɟɞ ůŰɞ 

 ȿɞɠ ȯɜŰɕŮɚŮɠ, 1947 

 

 

http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Los_Angeles_Police_Department&rurl=translate.google.gr&twu=1&usg=ALkJrhhMblYKiHD0RlYJB3-DdVhdHi1tlw
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Bell_206&rurl=translate.google.gr&twu=1&usg=ALkJrhijmvQTQ-pqGZh9XGLwN29mPgz1XQ
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ȺɘəɧɜŬ 4ɖ  

MD ȺɚɘəɧˊŰŮɟŬ 520N NOTAR 

 

 

 

 

 

ȺɘəɧɜŬ 5ɖ  

HAL Dhruv ŮəŰŮɚŮɑ ŬəɟɞɓŬŰɘəɎ  

əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ 

Royal International Air Tattoo 

 Űɞ 2008. 

 

 

 

ȺɘəɧɜŬ 6ɖ 

ȸŬůɘɚɘəɧ ɁŬɡŰɘəɧ Űɖɠ ȷɡůŰɟŬɚɑŬɠ  

Ɇəɑɞɡɟɞɠ 

ŮɚɘəɞˊŰɏɟɤɜ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ ɛɘŬɠ ɞɗɧɜɖɠ ůŰŬ 

2008 Grand Prix Űɖɠ 

ɀŮɚɓɞɨɟɜɖɠ 

 

 

http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/HAL_Dhruv&rurl=translate.google.gr&twu=1&usg=ALkJrhjTpbXfTcjwhDYYc463XCcoEdDDbQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Royal_International_Air_Tattoo&rurl=translate.google.gr&twu=1&usg=ALkJrhhxZZhqZNBXu3WhV8nsoLv5QRF4fA
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Royal_Australian_Navy&rurl=translate.google.gr&twu=1&usg=ALkJrhj31w59ldFTSs-_in3JAo40OzbQbQ
http://translate.googleusercontent.com/translate_c?hl=el&sl=en&tl=el&u=http://en.wikipedia.org/wiki/Eurocopter_Ecureuil&rurl=translate.google.gr&twu=1&usg=ALkJrhijw0jxtSnVy7eeFo8QQVhlO2f66A
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ȾȺūȷȿȷȽɃ 6ɞ: 

ɆɉȺȹȽȷɆȼ ɇɃɈ ȺȿȽȾɃɄɇȺɅɃɈ 
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ȾȺūȷȿȷȽɃ 7
ɞ
:ɄȺɅȽũɅȷūȼ    ɇȼɆ 

ȹȽȷȹȽȾȷɆȽȷɆ ȾȷɇȷɆȾȺɈȼɆ 
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ȾȺūȷȿȷȽɃ 8
ɞ
:ȾȷɇȷȿɃũɃɆ ȺɅũȷȿȺȽɋɁ ɄɃɈ 

ɉɅȼɆȽɀɃɄɃȽȼŪȼȾȷɁ 

ȷ/ȷ 
ɃɁɃɀȷɆȽȷ 
ȺɅũȷȿȺȽɋɁ 

ɉɅȼɆȼ Ⱦȷɇȷ  
ɇȼɁ ȾȷɇȷɆȾȺɈȼ 

  1. ɇɟɡˊɎɜɘ 
ũɘŬ ɜŬ əɎɜɤ 
ŰɟɨˊŮɠ 

2. ȿɎɛŬ 
ũɘŬ ɜŬ əɧɣɤ Űɞ 
əɧɜŰɟŬ ˊɚŬəɏ 

3. ȿɨɛŬ 
ũɘŬ ɜŬ ɚɘɛɎɟɤ ŰŬ 
ɝɨɚŬ 

 

4. 

 

ȾŬŰůŬɓɑŭɘ 

 
ũɘŬ  ɜŬ ɓɘŭɩůɤ 
Űɘɠ ɓɑŭŮɠ 

 

5. 

 

Ɇˊɟɏɡ 

 
ũɘŬ ɜŬ ɓɎɣɤ Űɘɠ 
ŮˊɘűɎɜŮɘŮɠ 
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ȾȺūȷȿȷȽɃ 9
ɞ
:ȾȷɇȷȿɃũɃɆ ɈȿȽȾɋɁ ȾȷȽ 

ȺȾɇȽɀȼɆȼ ȾɃɆɇɃɈɆ ȾȷɇȷɆȾȺɈȼɆ 

ȷ/ȷ ɈȿȽȾɃ ɄɃɆɃɇȼɇȷ ȾɃɆɇɃɆ 

1. ȾɧɜŰɟŬ ˊɚŬəɏ 
1 əɞɛɛɎŰɘ 

200x50x10mm  

2. ȾɞɟŭɞɜɎəɘ 
1/ 

150x20x10mm 
 

3. ɂɨɚɘɜɞɠ ɎɝɞɜŬɠ 
1/ 

ȹɘɎɛŮŰɟɞɠ 10mm əŬɘ ɛɐəɞɠ 
250mm 

 

4. ɀŮŰŬɚɚɘəɞɑ ɎɝɞɜŮɠ 
6/ 

ȹɘɎɛŮŰɟɞɠ 2mm əŬɘ ɛɐəɞɡɠ 
20mm 

 
 

5. ɄɚŬůŰɘəɧ űɨɚɚɞ 
1/ 

ȹɘŬůŰɎůŮɤɜ:250x10x1mm 
 

6. ȾɘɜɖŰɖɟɎəɘ ɛŮ ɓɎůɖ  1  

7. 
ūɤŰɞɓɞɚŰŬɥəɧ 
ůŰɞɘɢŮɑɞ 

1 14,50 ú 

8. ɀŮŰŬŰɟɞˊɏŬɠ 
1/ 

ȹɘɎɛŮŰɟɞɠ Ŭɝɧɜɤɜ 4/2 
 

9. ȿŬɛŬɟɘɜɧɓɘŭŮɠ 
4/ 

ȹɘŬůŰɎůŮɤɜ 2,2 x 6,5mm  
 

10. ȾŬɚɩŭɘɞ ŭɘˊɚɧ 20 cm  

11. Ɇˊɟɏɡ 1 2ú 

ɆɈɁɃȿȽȾɃ ȾɃɆɇɃɆ 16,5 ú 
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ȸȽȸȿȽɃũɅȷūȽȷ 

www.wikipedia.gr 

www.livepedia.gr 

www.google.com   (ɘůŰɞɟɘəɐ Ůɝɏɚɘɝɖ) 

http://www.wikipedia.gr/
http://www.livepedia.gr/

