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ȨɈɋɊɋɓɎɋ

ȴɕɘɎɒɆɑɢɓɆɥ ɔɇɖɆɇɔɘɐɆ ɊɆɓɓɡɛ ɗɋɏɗɒɔɖɆɍɈɋɊɐɎ ɥɈɑɥɋɘɗɥ ɘɖəɊɔɋɒɐɎɒ ɕɖɔɜɋɗɗɔɒ, ɘɖɋɇəɤɟɎɒ 
ɈɡɕɔɑɓɋɓɎɥ ɇɔɑɢɞɔɉɔ ɐɔɑɎɝɋɗɘɈɆ ɔɕɋɖɆɜɎɏ ɕɖɎ Ɉɡɗɔɐɔɏ ɐɔɒɕɋɘɋɓɜɎɎ ɔɇɖɆɇɔɘɝɎɐɆ. ȵɖɋɊɗɘɆɈɑɋɓɆ 
ɐɔɓɜɋɕɜɎɥ ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ Ȩȷȵ ɕɔ ɘɋɛɓɔɑɔɉɎɎ ȷȨȽ (ȷɋɏɗɒɔɖɆɍɈɋɊɐɆ Ȩɡɗɔɐɔɏ 
ȽɋɘɐɔɗɘɎ) ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɉɔ ɖɔɇɔɘɆ ȦȶȮȴ (ȦɓɆɑɎɍ ɊɆɓɓɡɛ, ɕɖɎɓɥɘɎɋ ȶɋɞɋɓɎɥ, 
ȮɗɕɔɑɓɋɓɎɋ, ȴɜɋɓɐɆ ɖɋɍəɑɢɘɆɘɆ), ɐɔɘɔɖɆɥ ɍɆɐɑɤɝɆɋɘɗɥ Ɉ ɈɔɕɑɔɟɋɓɎɎ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɏ ɊɋɥɘɋɑɢɓɔɗɘɎ 
ɔɇɖɆɇɔɘɝɎɐɆ. ȳɆ ɑɤɇɔɏ ɗɘɆɊɎɎ ɔɇɖɆɇɔɘɐɎ ɖɔɇɔɘ ȦȶȮȴ ɒɔɌɋɘ ɇɡɘɢ ɕɖɔɊɔɑɌɋɓ ɎɓɘɋɖɆɐɘɎɈɓɔ Ɏ ɈɓɔɈɢ 
ɆɈɘɔɒɆɘɎɝɋɗɐɎ. 

 ȸɋɛɓɔɑɔɉɎɥ ȷȨȽ -  ɣɘɔ ɐɔɒɕɑɋɐɗ ɕɖɔɉɖɆɒɒɓɔ-ɘɋɛɓɎɝɋɗɐɎɛ ɗɖɋɊɗɘɈ Ɏ ɒɋɘɔɊɎɐ Ɏɛ ɕɖɎɒɋɓɋɓɎɥ, 
ɔɇɋɗɕɋɝɎɈɆɤɟɎɏ ɕɔɑəɝɋɓɎɋ ɒɆɐɗɎɒɆɑɢɓɔ ɊɔɗɘɔɈɋɖɓɡɛ ɖɋɍəɑɢɘɆɘɔɈ ɔɇɖɆɇɔɘɐɎ ɊɆɓɓɡɛ ɗɋɏɗɒɔɖɆɍɈɋɊɐɎ Ɉ 
ɒɆɐɗɎɒɆɑɢɓɔ ɞɎɖɔɐɔɒ ɊɎɆɕɆɍɔɓɋ ɝɆɗɘɔɘ Ɉ əɗɑɔɈɎɥɛ ɕɖɎɗəɘɗɘɈɎɥ ɗɎɑɢɓɡɛ ɕɔɒɋɛ. 

ȳɆ ɕɖɎɒɋɖɋ ɐɔɖɖɋɐɜɎɎ ɗɘɆɘɎɐɎ Ɏ ɚɔɖɒɡ ɎɒɕəɑɢɗɆ ɕɔ ɐɔɓɘɖɔɑɢɓɔɒə ɕɖɎɇɔɖə (Ȱȵ), ɔɕɖɋɊɋɑɋɓɎɥ 
ɉɔɊɔɉɖɆɚɔɈ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ, ɕɔɗɘɖɔɋɓɎɥ ɗɐɔɖɔɗɘɓɔɏ ɒɔɊɋɑɎ ɗɖɋɊɡ Ɏ ɗɋɑɋɐɜɎɎ Ɉɔɑɓ ɖɆɍɑɎɝɓɔɉɔ ɘɎɕɆ 
ɗɔɕɔɗɘɆɈɑɥɤɘɗɥ ɖɋɍəɑɢɘɆɘɡ ɖəɝɓɔɏ Ɏ ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɔɇɖɆɇɔɘɐɎ ɖɋɆɑɢɓɡɛ ɊɆɓɓɡɛ Ȩȷȵ. 

 ȪɋɒɔɓɗɘɖɎɖəɋɘɗɥ ɈɔɍɒɔɌɓɔɗɘɢ ɔɇɖɆɇɔɘɐɎ ɖɋɆɑɢɓɡɛ ɊɆɓɓɡɛ ɗ ɊɔɗɘɎɌɋɓɎɋɒ ɝɆɗɘɔɘɓɔɉɔ ɊɎɆɕɆɍɔɓɆ 0-
300  ȩɜ (8+  ɔɐɘɆɈ, ɕɔ ɗɖɆɈɓɋɓɎɤ ɗ ɔɇɡɝɓɡɒɎ 3.5-4 ɔɐɘɆɈɆɒɎ), ɝɘɔ ɗəɟɋɗɘɈɋɓɓɔ ɕɔɈɡɞɆɋɘ 
ɎɓɚɔɖɒɆɘɎɈɓɔɗɘɢ ɖɋɍəɑɢɘɆɘɔɈ. 

ȪɔɗɘɔɈɋɖɓɔɗɘɢ ɕɔɑəɝɋɓɓɡɛ ɖɋɍəɑɢɘɆɘɔɈ ɕɔɊɘɈɋɖɌɊɆɋɘɗɥ ɕɖɥɒɡɒ ɗɔɕɔɗɘɆɈɑɋɓɎɋɒ  ɔɘɖɆɌɆɘɋɑɢɓɔɏ  
ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ Ȩȷȵ ɗ  ɊɆɓɓɡɒɎ ɓɆɍɋɒɓɔɏ ɗɋɏɗɒɔɖɆɍɈɋɊɐɎ ɗ ɈɔɍɒɔɌɓɔɗɘɢɤ ɊɋɐɔɓɈɔɑɤɜɎɎ ȴȩȸ ɐ Ȩȷȵ Ɏ 
ɋɦ ɎɓɈɋɖɗɎɎ ɗ ɊɆɓɓɡɒɎ ȩȮȷ ɗ ɈɔɍɒɔɌɓɔɗɘɥɒɎ ɐɔɓɘɖɔɑɥ ɉɑəɇɎɓ Ȩȷȵ Ɏ ɕɖɎɈɥɍɐɎ ɔɘɖɆɌɋɓɎɏ ɗ ɘɔɝɓɔɗɘɢɤ 
Ɋɔ 1 ɒ.
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ȺɖɆɉɒɋɓɘɡ ɎɗɛɔɊɓɔɉɔ ɈɔɑɓɔɈɔɉɔ ɕɔɑɥ Ɏ ɕɔɑɥ 
ɕɔɑɋɍɓɡɛ Ɉɔɑɓ, ɕɔɑəɝɋɓɓɔɉɔ Ɉ ɖɋɍəɑɢɘɆɘɋ ɔɇɖɆɇɔɘɐɎ 
ɕɔ ɘɋɛɓɔɑɔɉɎɎ ȷȨȽc ɕɖɎɒɋɓɋɓɎɋɒ ɖɔɇɔɘɆ ȦȶȮȴ 

ȮɗɛɔɊɓɔɋ 
ɈɔɑɓɔɈɔɋɕɔɑɋ

ȶɋɍəɑɢɘɆɘ 
ɔɇɖɆɇɔɘɐɎ ȷȨȽ 
(ɕɖɥɒɆɥ ɈɔɑɓɆ Ɏ 
ɔɘɖɆɌɋɓɓɡɋ 
ɕɖɔɊɔɑɢɓɡɋ 
Ɉɔɑɓɡ)



ȷɛɋɒɆ ɆɈɘɔɒɆɘɎɝɋɗɐɔɏ ɔɇɖɆɇɔɘɐɎ ɖɔɇɔɘɔɒ ȦȶȮȴ

ȵɖɋɊɈɆɖɎɘɋɑɢɓɆɥ ɔɇɖɆɇɔɘɐɆ
ÅȴɘɇɖɆɐɔɈɐɆ ɗɇɔɏɓɡɛ ɘɖɆɗɗ.
ÅȵɔɑɔɗɔɈɔɏ Ɏ ɖɋɌɋɐɘɔɖɓɡɏ ɚɎɑɢɘɖ.
ÅȴɜɋɓɐɆ Ɏ ɈɡɝɎɘɆɓɎɋ ɞəɒɔɈ Ɋɔ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ.
ÅȰɔɖɖɋɐɜɎɥ ɍɆ ȴȲ.

ȰɔɖɖɋɐɜɎɥ ɕɔ Ȱȵ Ɏ ɔɕɖɋɊɋɑɋɓɎɋ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ
ÅȮɓɘɋɑɑɋɐɘəɆɑɢɓɡɏ ɆɓɆɑɎɍ ɛɆɖɆɐɘɋɖɎɗɘɎɐ ɈɔɑɓɔɈɔɉɔ ɕɔɑɥ.
ÅȵɔɗɘɖɔɋɓɎɋ ɕɖɋɊɈɆɖɎɘɋɑɢɓɔɉɔ ɉɔɊɔɉɖɆɚɆ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ ɓɆ ɎɓɘɋɖɈɆɑɆɛ əɗɘɔɏɝɎɈɔɏ ɐɔɖɖɋɑɥɜɎɎ. 
ÅȲɔɊɋɑɎɖɔɈɆɓɎɋ ɈɗɘəɕɑɋɓɎɏ Ɉ ɔɇɑɆɗɘɥɛ ɓɋəɗɘɔɏɝɎɈɔɏ ɐɔɖɖɋɑɥɜɎɎ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɉɋɓɋɖɆɑɎɍɔɈɆɓɓɔɏ ɗɐɔɖɔɗɘɓɔɏ ɒɔɊɋɑɎ.
ÅȶɆɗɝɋɘ ɗɘɆɘɎɐɎ Ɋɑɥ Ɉɗɋɛ Ȱȵ, Ɉɡɇɔɖ ɓɆɎɑəɝɞɋɉɔ Ȱȵ;
ÅȨɡɇɔɖ ɣɘɆɑɔɓɓɔɏ ɘɖɆɗɗɡ Ɏɍ ɍɆɕɎɗɋɏ ɑəɝɞɋɉɔ Ȱȵ, ɕɔɗɘɖɔɋɓɎɋ ɔɕɋɖɆɘɔɖɔɈ Ɏ ɐɔɖɖɋɐɜɎɥ ɚɔɖɒɡ ɎɒɕəɑɢɗɆ ɉɑəɇɎɓɓɔɉɔ ɍɔɓɊɆ.
ÅȵɎɐɎɖɔɈɆɓɎɋ ɖɋɍəɑɢɘɎɖəɤɟɋɉɔ ɉɔɊɔɉɖɆɚɆ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ.

ȵɔɑɥɖɎɍɆɜɎɥ Ɏ ɔɖɎɋɓɘɆɜɎɥ, ɕɖɋɊɗɐɆɍɡɈɆɤɟɆɥ ɊɋɐɔɓɈɔɑɤɜɎɎ
ÅȦɈɘɔɒɆɘɎɝɋɗɐɔɋ ɔɕɖɋɊɋɑɋɓɎɋ ɕɆɖɆɒɋɘɖɔɈ ɕɔɑɥɖɎɍɆɜɎɎ ɈɔɑɓɔɈɔɉɔ ɕɔɑɥ.
ÅȴɖɎɋɓɘɆɜɎɥ ɈɔɑɓɔɈɔɉɔ ɕɔɑɥ Ɉ ɗɎɗɘɋɒə PRT. 
ÅȵɖɋɊɗɐɆɍɡɈɆɤɟɆɥ ɊɋɐɔɓɈɔɑɤɜɎɥ.

ȵɔɗɘɖɔɋɓɎɋ ɗɐɔɖɔɗɘɓɔɏ ɒɔɊɋɑɎ ɗɖɋɊɡ
ÅȦɈɘɔɒɆɘɎɝɋɗɐɔɋ ɔɕɖɋɊɋɑɋɓɎɋ ɕɑɆɗɘɔɈ ɗɐɔɖɔɗɘɓɔɏ ɒɔɊɋɑɎ Ɏ ɕɑɆɗɘɔɈɡɛ ɗɐɔɖɔɗɘɋɏ ɕɔ ɊɆɓɓɡɒ ɔɘ ɇɑɎɌɓɋɉɔ ȵȨ.
ÅȴɕɘɎɒɎɍɆɜɎɔɓɓɆɥ ɎɓɈɋɖɗɎɥ ɉɔɊɔɉɖɆɚɔɈ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ ɔɘ ɇɑɎɌɓɋɉɔ Ɏ ɊɆɑɢɓɎɛ ȵȨ, ɕɔɗɘɖɔɋɓɎɋ ɆɓɎɍɔɘɖɔɕɓɔɏ ɗɐɔɖɔɗɘɓɔɏ ɒɔɊɋɑɎɗ 
əɝɋɘɔɒ ɗɘɆɘɎɝɋɗɐɎɛ ɕɔɕɖɆɈɔɐ ɍɆ ȵȨ. 

ȮɘɋɖɆɘɎɈɓɔɋ ɆɊɊɎɘɎɈɓɔɋ ɖɆɍɊɋɑɋɓɎɋ ɈɔɑɓɔɈɡɛ ɕɔɑɋɏ (ɗɋɑɋɐɜɎɥ)
ÅȨɡɊɋɑɋɓɎɋ ɕɖɥɒɔɏ Ɉɔɑɓɡ ɈɇɑɎɍɎ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ, ɕɔɗɘɖɔɋɓɎɋ ɣɘɆɑɔɓɆ Ɋɑɥ ɝɆɗɘɔɘɓɔɉɔ ɖɋɊɆɐɘɎɖɔɈɆɓɎɥ ɈɔɑɓɔɈɡɛ ɕɔɑɋɏ.
Åȷɐɔɑɢɍɥɟɋɋ ɈɋɗɔɈɔɋ ɗəɒɒɎɖɔɈɆɓɎɋ (ɆɑɉɔɖɎɘɒ ȵɔɑɎɐɔɖ) ɕɔ ɗɐɔɖɔɗɘɓɔɏ ɒɔɊɋɑɎ Ɋɑɥ ɈɡɊɋɑɋɓɎɥ Ɉɗɋɛ ɖɋɉəɑɥɖɓɡɛ Ɉɔɑɓ.
ÅȽɆɗɘɔɘɓɔɋ (ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɣɘɆɑɔɓɆ) Ɏ ɆɒɕɑɎɘəɊɓɔɋ ɖɋɊɆɐɘɎɖɔɈɆɓɎɋ ɔɗɘɆɘɐɔɈ ɕɔɗɑɋ ɈɡɊɋɑɋɓɎɥ ɖɋɉəɑɥɖɓɡɛ Ɉɔɑɓ.
ÅȵɖɔɊɔɑɌɋɓɎɋ ɎɘɋɖɆɜɎɏ ɖɆɍɊɋɑɋɓɎɥ ɈɔɑɓɔɈɔɉɔ ɕɔɑɥ ɓɆ ɒɋɓɢɞɎɛ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɡɛ ɇɆɍɆɛ.5
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Å ȵɖɎ ɍɓɆɝɎɒɡɛ ɗɒɋɟɋɓɎɥɛ ɓəɑɥ Ɉɡɕɔɑɓɥɋɘɗɥ ɒɎɓɎɒɆɑɢɓɔ ɚɆɍɔɈɆɥ ȨȽ ɚɎɑɢɘɖɆɜɎɥ Ɏ ɕɑɆɈɓɆɥ 
ɓəɑɢɚɆɍɔɈɆɥ ɚɎɑɢɘɖɆɜɎɥ, ɓɆɕɖɎɒɋɖ 0/ 300  ɉɜ (0.6 ɔɘ  ȰɔɘɋɑɢɓɎɐɔɈɆ).Ȩ ɘɆɐɔɏ ɈɋɖɗɎɎ ɕɖɆɐɘɎɝɋɗɐɎ ɓɋ 
ɎɗɐɆɌɆɤɘɗɥ ɕɋɖɈɡɋ ɈɗɘəɕɑɋɓɎɥ.

Å ȰɔɖɖɋɐɜɎɥ Ɉɖɋɒɦɓ ɕɔ ɐɔɓɘɖɔɑɢɓɔɒə ɕɖɎɇɔɖə.

Å ȴɜɋɓɐɆ Ɏ ɈɡɝɎɘɆɓɎɋ ɖɋɍɔɓɆɓɗɓɡɛ ɐɔɑɋɇɆɓɎɏ.

Å ȦɈɘɔɒɆɘɎɝɋɗɐɆɥ ɕɖɋɊɈɆɖɎɘɋɑɢɓɆɥ ɔɜɋɓɐɆ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ ɗ ɈɔɍɒɔɌɓɔɗɘɢɤ ɖəɝɓɔɏ ɐɔɖɖɋɐɜɎɎ.

Å ȴɜɋɓɐɆ Ɏ ɈɡɝɎɘɆɓɎɋ ɕɖɋɊɗɐɆɍəɋɒɡɛ ɞəɒɔɈ Ɋɔ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ Ɏ Ɉ ɓɋɇɔɑɢɞɔɒ ɎɓɘɋɖɈɆɑɋ ɕɔɗɑɋ.

Å ȹɘɔɝɓɋɓɎɋ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ, ɖɆɗɝɦɘ Ɏ ɐɔɖɖɋɐɜɎɥ ɕɆɖɆɒɋɘɖɔɈ ɕɔɑɥɖɎɍɆɜɎɎ.

Å ȰɔɖɖɋɐɜɎɥ ɚɔɖɒɡ ɈɔɍɇəɌɊɋɓɎɥ ɐ ɓɆɎɇɔɑɋɋ ɖɆɍɖɋɞɦɓɓɔɏ.

Å ȴɖɎɋɓɘɆɜɎɥ Ɉ ɗɎɗɘɋɒə PRT.



ȴɜɋɓɐɆ Ɏ ɈɡɝɎɘɆɓɎɋ ɞəɒɔɈ Ɋɔ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ

7

ȺɖɆɉɒɋɓɘ ɎɗɛɔɊɓɔɉɔ ɈɔɑɓɔɈɔɉɔɕɔɑɥ 
(ɈɋɖɘɎɐɆɑɢɓɆɥ ɐɔɒɕɔɓɋɓɘɆ)

ȺɖɆɉɒɋɓɘ ɎɗɛɔɊɓɔɉɔ ɈɔɑɓɔɈɔɉɔɕɔɑɥ 
ɕɔɗɑɋ ɈɡɝɎɘɆɓɎɥ ɞəɒɔɈ



ȰɔɖɖɋɐɜɎɥ ɗɘɆɘɎɐɎ Ɏ ɚɔɖɒɡ ɎɒɕəɑɢɗɆ ɕɔ Ȱȵ. ȶəɝɓɆɥ 
Ɏ ɆɈɘɔɒɆɘɎɝɋɗɐɆɥ ɔɇɖɆɇɔɘɐɆ. 

8

Ȫɔ ɐɔɖɖɋɐɜɎɎ ȶəɝɓɆɥ ɔɇɖɆɇɔɘɐɆ ȶɔɇɔɘ ȦȶȮȴ

ȵɔɈɋɖɛɓɔɗɘɓɡɏ ɐɔɓɘɖɔɑɢɓɡɏ ɕɖɎɇɔɖ



ȰɔɖɖɋɐɜɎɥ ɗɘɆɘɎɐɎ Ɏ ɚɔɖɒɡ ɎɒɕəɑɢɗɆ ɕɔ Ȱȵ. ȶəɝɓɆɥ 
Ɏ ɆɈɘɔɒɆɘɎɝɋɗɐɆɥ ɔɇɖɆɇɔɘɐɆ. 

9

Ȫɔ ɐɔɖɖɋɐɜɎɎ ȶəɝɓɆɥ ɔɇɖɆɇɔɘɐɆ ȶɔɇɔɘ ȦȶȮȴ

ȺɖɆɉɒɋɓɘ ɈɋɖɘɎɐɆɑɢɓɔɏ ɐɔɒɕɔɓɋɓɘɡ ɍɔɓɊɆ Ȩȷȵ



ȰɔɖɖɋɐɜɎɥ ɗɘɆɘɎɐɎ Ɏ ɚɔɖɒɡ ɎɒɕəɑɢɗɆ ɕɔ Ȱȵ. ȶəɝɓɆɥ 
Ɏ ɆɈɘɔɒɆɘɎɝɋɗɐɆɥ ɔɇɖɆɇɔɘɐɆ. 

10

Ȫɔ ɐɔɖɖɋɐɜɎɎ ȶəɝɓɆɥ ɔɇɖɆɇɔɘɐɆ ȶɔɇɔɘ ȦȶȮȴ

ȺɖɆɉɒɋɓɘ ɈɋɖɘɎɐɆɑɢɓɔɏ ɐɔɒɕɔɓɋɓɘɡ ɍɔɓɊɆ Ȩȷȵ



ȦɈɘɔɒɆɘɎɝɋɗɐɔɋ ɔɕɖɋɊɋɑɋɓɎɋ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ

11ȨɋɖɘɎɐɆɑɢɓɆɥ ɐɔɒɕɔɓɋɓɘɆ ȲɔɊəɑɢ ɉɔɖɎɍɔɓɘɆɑɢɓɡɛ ɐɔɒɕɔɓɋɓɘ



ȰɎɓɋɒɆɘɎɝɋɗɐɆɥ ɔɇɖɆɇɔɘɐɆ

12

Å ȨɓɆɝɆɑɋ ɕɖɔɎɍɈɔɊɎɘɗɥ ɘɖɆɓɗɚɔɖɒɆɜɎɥ ɉɔɊɔɉɖɆɚɆ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ ɘɆɐ, ɝɘɔɇɡ ɔɓ ɇɡɑ ɕɆɖɆɑɑɋɑɋɓ 
ɉɔɊɔɉɖɆɚə ɕɋɖɈɔɉɔ ɕɋɖɋɗɋɝɋɓɎɥ ɓəɑɥ.  ȸɆɐɔɏ ɉɔɊɔɉɖɆɚ əɝɎɘɡɈɆɋɘ ɕɋɖɋɐɔɗ ɉɔɊɔɉɖɆɚɆ ɍɆ ɗɝɦɘ 
ɕɔɉɑɔɟɋɓɎɥ. ȪɆɑɋɋ ɖɆɗɗɝɎɘɡɈɆɋɘɗɥ ɕɑɆɗɘɔɈɆɥ ɗɐɔɖɔɗɘɓɆɥ ɒɔɊɋɑɢ ɕɔ ɇɑɎɌɓɋɒə ȵȨ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ 
ɎɓɘɋɖɈɆɑɢɓɡɛ ɗɐɔɖɔɗɘɋɏ Ɏ ȩȮȷ.

           
Å ȳɆɝɎɓɆɥ ɗ ɕɑɆɗɘɔɈɔɏ ɒɔɊɋɑɎ ɔɕɘɎɒɎɍɆɜɎɔɓɓɡɒ ɒɋɘɔɊɔɒ ɔɜɋɓɎɈɆɤɘɗɥ ɔɇɔɇɟɦɓɓɆɥ ɒɔɊɋɑɢ ɗ 
ɆɓɎɍɔɘɖɔɕɎɋɏ Ɏ ɗɘɆɘɎɝɋɗɐɎɋ ɕɔɕɖɆɈɐɎ ɍɆ ȵȨ.



ȴɕɖɋɊɋɑɋɓɎɋ ɉɖɆɓɎɜ ɕɑɆɗɘɔɈ Ɏ ɗɐɔɖɔɗɘɓɔɏ ɒɔɊɋɑɎ 
ɕɔ ɎɓɘɋɖɈɆɑɢɓɡɒ ɗɐɔɖɔɗɘɥɒ Ɋɑɥ ɇɑɎɌɓɋɉɔ ȵȨ Ɏ ɕɔ 

ɊɆɓɓɡɒ ȩȮȷ

13



ȵɔɊɇɔɖ ɐɔɣɚɚɎɜɎɋɓɘɔɈ ɆɓɎɍɔɘɖɔɕɎɎ ɗɐɔɖɔɗɘɋɏ 
ɕɖɔɊɔɑɢɓɡɛ Ɉɔɑɓ Ɉ ɖɋɍəɑɢɘɆɘɋ ɗɔɈɒɋɗɘɓɔɏ 

ɔɕɘɎɒɎɍɆɜɎɎ ɕɔ ɉɔɊɔɉɖɆɚɆɒ ɇɑɎɌɓɋɉɔ Ɏ ɊɆɑɢɓɎɛ ȵȨ

14

ȵɖɎ ɗɔɈɒɋɗɘɓɔɏ ɔɕɘɎɒɎɍɆɜɎɎ 
ɐɔɣɚɚɎɜɎɋɓɘɔɈ ɆɓɎɍɔɘɖɔɕɎɎ  
ɕɖɔɊɔɑɢɓɡɛ Ɉɔɑɓ ɇɡɑɆ əɝɘɋɓɆ 
ɗɘɆɘɎɐɆ:
-13 ɒɗ Ɋɑɥ ȵȨ2,
-6 ɒɗ Ɋɑɥ ȵȨ3,
-5 ɒɗ Ɋɑɥ ȵȨ4.



ȶɆɍɊɋɑɋɓɎɋ ɈɔɑɓɔɈɔɉɔ ɕɔɑɥ (ɗɋɑɋɐɜɎɥ), ɈɡɊɋɑɋɓɎɋ 
ɞəɒɆ Ɏ ɕɔɑɋɍɓɔɉɔ ɗɎɉɓɆɑɆ

15

Å ȵɋɖɈɡɒ ɞɆɉɔɒ ɈɡɊɋɑɥɋɘɗɥ ɕɖɥɒɆɥ, ɕɋɖɋɛɔɊɥɟɆɥ Ɉ ɉɔɑɔɈɓəɤ, ɈɔɑɓɆ ɈɇɑɎɍɎ ɕɋɖɈɡɛ ɈɗɘəɕɑɋɓɎɏ ɕəɘɦɒ  
ɗɐɔɑɢɍɥɟɋɉɔ ɈɋɗɔɈɔɉɔ ɗəɒɒɎɖɔɈɆɓɎɥ ɓɆ ɇɔɑɢɞɔɏ (~ 100  əɖɔɈɓɋɏ) ɇɆɍɋ ɈɊɔɑɢ ɉɔɊɔɉɖɆɚɆ ɕɋɖɈɡɛ 
ɈɗɘəɕɑɋɓɎɏ.

Å Ȱ ɓɋɏ ɕɖɎɗɔɋɊɎɓɥɤɘɗɥ ɈɡɊɋɑɋɓɓɡɋ ɕɔ ɗɐɔɖɔɗɘɓɔɏ ɒɔɊɋɑɎ ɕɔɑɓɔɐɖɆɘɓɡɋ ɕɆɊɆɤɟɎɋ Ɉɔɑɓɡ (dpupdp ) . 
ȷɕɋɐɘɖ ɕɔɑəɝɋɓɓɔɉɔ ɕɔɑɥ Ɏɗɕɔɑɢɍəɋɘɗɥ ɐɆɐ ɣɘɆɑɔɓ Ɋɑɥ ɔɘɗɋɎɈɆɓɎɥ ɕɔɒɋɛ, ɍɓɆɝɎɘɋɑɢɓɔ ɔɘɑɎɝɆɤɟɎɛɗɥ 
ɕɔ ɗɕɋɐɘɖə ɔɘ ɣɘɆɑɔɓɆ.

Å Ȩɋɗɢ ɓɆɇɔɖ ɖɋɉəɑɥɖɓɡɛ Ɉɔɑɓ (dp , dpds , dpup , dpus , dpupdp , dpupds , ds)  ɔɕɖɋɊɋɑɥɋɘɗɥ ɘɆɐɌɋ ɗɐɔɑɢɍɥɟɎɒ 
ɈɋɗɔɈɡɒ ɗəɒɒɎɖɔɈɆɓɎɋɒ (ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɆɑɉɔɖɎɘɒɆ ȵɔɑɎɐɔɖ) ɕɔ ɗɐɔɖɔɗɘɓɔɏ ɒɔɊɋɑɎ.



ȶɆɍɊɋɑɋɓɎɋ ɈɔɑɓɔɈɔɉɔ ɕɔɑɥ (ɗɋɑɋɐɜɎɥ), ɈɡɊɋɑɋɓɎɋ 
ɞəɒɆ Ɏ ɕɔɑɋɍɓɔɉɔ ɗɎɉɓɆɑɆ

16

ȮɗɛɔɊɓɔɋ ɈɔɑɓɔɈɔɋɕɔɑɋ Ⱦəɒɡ ȵɔɑɋɍɓɡɋ Ɉɔɑɓɡ

- =



ȵɖɋɊɗɐɆɍɡɈɆɤɟɆɥ Ɏ ɕɎɐɔɈɆɥ ɊɋɐɔɓɈɔɑɤɜɎɥ

17

Å ȴɕɋɖɆɘɔɖ ɔɞɎɇɐɎ ɕɖɋɊɗɐɆɍɆɓɎɥ ɐɔɓɗɘɖəɎɖəɋɘɗɥ Ɏɍ ɋɊɎɓɎɜɡ Ɏ ɕɔɗɑɋɊəɤɟɋɉɔ ɔɕɋɖɆɘɔɖɆ ɕɖɋɊɗɐɆɍɆɓɎɥ ɗ 
ɔɇɖɆɘɓɡɒ ɍɓɆɐɔɒ. ȵɋɖɈɔɋ ɍɓɆɝɋɓɎɋ ɆɈɘɔɐɔɖɖɋɑɥɜɎɎ əɒɓɔɌɆɋɘɗɥ ɓɆ ɈɋɑɎɝɎɓə (1+Ɇ2),  ɉɊɋ Ɇ -  ɔɘɓɔɞɋɓɎɋ 
ɞəɒɆ ɐ ɗɎɉɓɆɑə. ȦɈɘɔɐɔɖɖɋɑɥɜɎɥ Ɋɑɥ ɖɆɗɝɦɘɆ ɔɕɋɖɆɘɔɖɆ ɔɜɋɓɎɈɆɋɘɗɥ ɐɆɐ ɗɖɋɊɓɥɥ ɕɔ ɆɈɘɔɐɔɖɖɋɑɥɜɎɥɒ 
ɕɆɊɆɤɟɎɛ Ɉɔɑɓ (dp+dpupdp )  ɔɇɡɝɓɔ Ɉ ɓɎɌɓɋɏ ɝɆɗɘɎ ɗɐɈɆɌɎɓɡ.

Å ȵɎɐɔɈɆɥ ɊɋɐɔɓɈɔɑɤɜɎɥ Ɋɑɥ ɇɑɎɌɓɋɉɔ ȵȨ ɔɇɡɝɓɔ ɖɆɗɗɝɎɘɡɈɆɋɘɗɥ ɕɔ ɕɆɊɆɤɟɋɏ Ɉɔɑɓɋ ɓɆ ɐɆɌɊɔɏ 
ɉɑəɇɎɓɋ ɕɔɗɑɋ ɕɖɋɊɗɐɆɍɡɈɆɤɟɋɏ ɊɋɐɔɓɈɔɑɤɜɎɎ Ɏ ɕɖɎɒɋɓɥɋɘɗɥ ɐɔ Ɉɗɋɒ ɈɡɊɋɑɋɓɓɡɒ ɐɔɒɕɔɓɋɓɘɆɒ 
ɕɔɑɓɔɉɔ ɕɔɑɥ. Ȫɑɥ əɊɆɑɦɓɓɡɛ ȵȨ ɕɖɎɒɋɓɥɋɘɗɥ ɑɎɇɔ ɔɊɎɓ ɔɕɋɖɆɘɔɖ ɕɔ ɔɗɖɋɊɓɦɓɓɔɏ ɕɆɊɆɤɟɋɏ Ɉɔɑɓɋ, 
ɑɎɇɔ ɐɔɒɕɑɋɐɗɓɡɏ -  Ɋɔ ɉɔɑɔɈɓɔɏ Ɉɔɑɓɡ ɕɔɘɖɆɗɗɓɔ,  ɊɆɑɋɋ ɔɊɓɎɒ ɔɕɋɖɆɘɔɖɔɒ. ȬɋɑɆɋɒɡɏ ɈɡɛɔɊ -  
ɋɊɎɓɎɜɆ ɓɆ ɈɖɋɒɋɓɎ ɒɔɊɋɑɢɓɔɉɔ ɉɔɊɔɉɖɆɚɆ Ɋɑɥ ɊɆɓɓɔɉɔ ȵȨ ɗ ɚɎɑɢɘɖɔɒ 0/ 300  ȩɜ (ɕɖɎ ɞɆɉɋ 
ɊɎɗɐɖɋɘɎɍɆɜɎɎ 1 ɒɗ). 



ȵɖɋɊɗɐɆɍɡɈɆɤɟɆɥ Ɏ ɕɎɐɔɈɆɥ ɊɋɐɔɓɈɔɑɤɜɎɥ
( P-ɐɔɒɕɔɓɋɓɘɆ ɕɖɥɒɔɏ Ɉɔɑɓɡ)

18

Ȫɔ ɊɋɐɔɓɈɔɑɤɜɎɎ
ȵɔɗɑɋ  ɕɖɋɊɗɐɆɍɡɈɆɤɟɋɏ 

ɊɋɐɔɓɈɔɑɤɜɎɎ
ȵɔɗɑɋ  ɕɎɐɔɈɔɏ ɊɋɐɔɓɈɔɑɤɜɎɎ



ȪɎɚɖɆɉɎɖɔɈɆɓɓɡɋ Ɉɔɑɓɡ (R-ɐɔɒɕɔɓɋɓɘɆ)

19

dp ïɕɆɊɆɤɟɆɥ ɕɖɔɊɔɑɢɓɆɥ ɈɔɑɓɆ

up, us ïɔɘɖɆɌɋɓɓɆɥ ɕɖɔɊɔɑɢɓɆɥ Ɏ 
ɕɔɕɋɖɋɝɓɆɥ ɈɔɑɓɆ ɔɘ ɐɖəɘɔɕɆɊɆɤɟɋɏ 
ɓɆɐɑɔɓɓɔɏ ɉɖɆɓɎɜɡ

ȪɎɚɖ. 1, 2  ï ɊɎɚɖɆɉɎɖɔɈɆɓɓɡɋ Ɉɔɑɓɡ



ȺɖɆɉɒɋɓɘɡ ɈɔɑɓɔɈɔɉɔ ɕɔɑɥ Ɉ ɞɎɖɔɐɔɒ ɗɕɋɐɘɖɋ 
0 -300 ȩɜ

20

ȱɔɉɆɖɎɚɒ ɔɘɓɔɞɋɓɎɥ 
ɗɕɋɐɘɖɆ ɕɔɑɋɍɓɔɉɔ ɗɎɉɓɆɑɆ ɐ 

ɗɕɋɐɘɖə ɞəɒɔɈ



ȺɖɆɉɒɋɓɘ əɈɥɍɐɎ Ȩȷȵ ɗ ɊɆɓɓɡɒɎ ȩȮȷ Ɏ ɓɆɍɋɒɓɔɏ 
ɗɋɏɗɒɔɖɆɍɈɋɊɐɎ 

21

ȹɈɥɍɐɆ ɕɖɔɎɍɈɔɊɎɘɗɥ ɕɔ ɔɇɡɝɓɔɏ ɗɛɋɒɋ, ɓɔ ɗɔɕɔɗɘɆɈɑɋɓɎɋ ɗ ȩȮȷ ɕɖɔɎɍɈɔɊɎɘɗɥ ɊɔɕɔɑɓɎɘɋɑɢɓɔ ɕɔ ɎɓɈɋɖɗɎɎ
ɔɘɖɆɌɆɘɋɑɢɓɔɏ ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ ɗ ɊɔɇɆɈɑɋɓɎɋɒ ɔɐɔɑɔɓəɑɋɈɡɛ ɝɆɗɘɔɘ Ɏɍ ɒɔɊɋɑɢɓɔɏ Ɏɒɕəɑɢɗɓɔɏ ɗɋɏɗɒɔɉɖɆɒɒɡ.  ȵɖɎ ɣɘɔɒ 
əɗɘɖɆɓɥɋɘɗɥ ɕɖɔɎɍɈɔɑ ɕɖɎ Ɉɡɇɔɖɋ ɗɎɉɓɆɑɆ Ɋɑɥ ɗɈɦɖɘɐɎ.



ȹɈɥɍɐɆ ɘɖɆɗɗɡ ɔɊɓɔɐɖɆɘɓɡɛ ɔɘɖɆɌɋɓɎɏ Ȩȷȵ ɗ 
ɊɆɓɓɡɒɎ Ȳȴȩȸ 3D, ɐɔɖɖɋɐɜɎɥ ɚɆɍɡ ɗɎɉɓɆɑɆ Ȳȴȩȸ

22

ȵɖɎɈɥɍɐɆ ȸȴȴ Ȩȷȵ Ɋɔ ɐɔɖɖɋɐɜɎɎ ɚɆɍɡ 
ɗɎɉɓɆɑɆ Ȳȴȩȸ

ȵɖɎɈɥɍɐɆ ȸȴȴ Ȩȷȵ ɕɔɗɑɋ ɕɔɈɔɖɔɘɆ ɚɆɍɡ 
ɗɎɉɓɆɑɆ Ȳȴȩȸ ɓɆ 300



ȵɖɔɉɓɔɍ ɆɐəɗɘɎɝɋɗɐɎɛ ɎɒɕɋɊɆɓɗɔɈ ɓɎɌɋ ɍɆɇɔɥ 
ɗɐɈɆɌɎɓɡ

23

ȳɆɑɎɝɎɋ ɛɔɖɔɞɔ ɕɖɔɗɑɋɌɎɈɆɋɒɡɛ 
ɔɘɖɆɌɋɓɎɏ ɓɆ ɓɎɌɓɎɛ ɘɖɆɗɗɆɛ Ȩȷȵ 
ɊɆɦɘ ɈɔɍɒɔɌɓɔɗɘɢ ɖɆɗɗɝɎɘɆɘɢ 
ɆɐəɗɘɎɝɋɗɐɎɋ ɎɒɕɋɊɆɓɗɡ ɓɎɌɋ ɍɆɇɔɥ 
ɗɐɈɆɌɎɓɡ.  

ȷɐɔɖɔɗɘɎ Ɋɑɥ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ Ɉ 
ɒɆɗɞɘɆɇɋ ɉɑəɇɎɓ ɒɔɌɓɔ ɕɖɎɗɈɔɎɘɢ 
ɕɔɗɑɋ ɐɔɖɖɋɑɥɜɎɎ ɒɆɖɐɎɖəɤɟɎɛ 
ɔɘɖɆɌɋɓɎɏ Ɏɍ ɗɔɗɋɊɓɎɛ ɗɐɈɆɌɎɓ, ɑɎɇɔ 
ɖɆɗɗɝɎɘɆɘɢ ɕɖɔɕɔɖɜɎɔɓɆɑɢɓɔ 
ɆɐəɗɘɎɝɋɗɐɎɒ ɎɒɕɋɊɆɓɗɆɒ.

ȱɎɘɔɑɔɉɎɝɋɗɐɆɥ ɎɓɘɋɖɕɖɋɘɆɜɎɥ 
ɊɋɑɆɋɘɗɥ ɗ ɔɕɔɖɔɏ ɓɆ ɈɋɑɎɝɎɓə 
ɎɒɕɋɊɆɓɗɆ ɕɔ ɆɕɖɎɔɖɓɡɒ ɗɈɥɍɥɒ Ɋɑɥ 
ɐɆɌɊɔɉɔ ɖɋɉɎɔɓɆ. 

ȳɆ ɗɑɆɏɊɋ ɕɔɐɆɍɆɓ ɕɖɎɒɋɖ 
ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ ɗ əɖɔɈɓɥ Ɉɡɞɋ 
ɍɆɇɔɥ, ɝɘɔɇɡ əɇɋɊɎɘɢɗɥ Ɉ ɗɔɈɕɆɊɋɓɎɎ 
ɕɖɔɉɓɔɍɆ Ɉɔ Ɉɗɐɖɡɘɔɏ ɝɆɗɘɎ.


