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ȷɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɋ ɒɡɞɑɋɓɎɋ 

 

ȰɓɎɉɆ Ȧ.ȱɋɈɋɓɝəɐɆ ñȷɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɋ ɒɡɞɑɋɓɎɋò ð ɣɘɔ ɈɘɔɖɆɥ ɖɋɊɆɐɜɎɥ 
əɝɋɇɓɎɐɆ, ɕɋɖɈɆɥ ɖɋɊɆɐɜɎɥ ɐɔɘɔɖɔɉɔ ɎɗɕɔɑɢɍɔɈɆɑɆɗɢ ɐɆɐ Ɉ ɒɆɉɎɗɘɋɖɗɐɎɛ 
ɕɖɔɉɖɆɒɒɆɛ ȨȹȭɔɈ (ɗɋɒɋɗɘɖɔɈɡɏ ɐəɖɗ 2014 ɉɔɊɆ Ɋɑɥ ɕɥɘɎɐəɖɗɓɎɐɔɈ 

ɒɋɌɚɆɐəɑɢɘɋɘɗɐɔɏ ɐɆɚɋɊɖɡ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ ɕɖɋɊɕɖɎɓɎɒɆɘɋɑɢɗɘɈɆ ȲȺȸȮ Ɉ 
Ɉɋɗɋɓɓɋɒ ɗɋɒɋɗɘɖɋ 2014ɉ., ɎɓɘɋɓɗɎɈɓɡɏ ɐəɖɗ ɒɆɉɎɗɘɖɆɘəɖɡ Ȩɡɗɞɋɏ ɞɐɔɑɡ 
ɎɓɌɎɓɎɖɎɓɉɆ ȹɖȺȹ Ɉ ɔɗɋɓɓɋɒ ɗɋɒɋɗɘɖɋ 2014ɉ.), ɘɆɐ Ɏ Ɉ ɗɎɗɘɋɒɆɛ ɕɔɈɡɞɋɓɎɥ 

ɐɈɆɑɎɚɎɐɆɜɎɎ ɎɓɌɋɓɋɖɔɈ Ɏ ɒɋɓɋɊɌɋɖɔɈ (ɝɋɘɡɖɦɛɊɓɋɈɓɡɏ ɘɢɤɘɔɖɎɆɑ ɍɎɒɔɏ-Ɉɋɗɓɔɏ 
2014ɉ. Ɋɑɥ ɊɈəɛ ɉɖəɕɕ ɕɖɔɉɖɆɒɒɡ Global Professional ɐɔɖɕɔɖɆɘɎɈɓɔɏ ɆɐɆɊɋɒɎɎ 
ȶɔɗɆɘɔɒɆ, ɕɖɔɋɐɘ ɕɔɈɡɞɋɓɎɥ ɐɈɆɑɎɚɎɐɆɜɎɎ ɗɔɘɖəɊɓɎɐɔɈ ȨȳȮȮȻȴȱȴȪȲȦȾɆ, 

ɕɖɔɋɐɘɓɆɥ ɗɋɗɗɎɥ ȳȸȼ ȺȷȰ ȫɃȷ). 

ȨɘɔɖɆɥ ɖɋɊɆɐɜɎɥ ɐɓɎɉɎ (ɕɋɖɈɆɥ ɈɡɞɑɆ ɕɔɊ ɓɆɍɈɆɓɎɋɒ ñȷɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɋ 
ɒɡɞɑɋɓɎɋ Ɉ əɕɖɆɈɑɋɓɎɎ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒò Ɉ Ɏɤɓɋ 2014ɉ.) ɗəɟɋɗɘɈɋɓɓɔ 

ɊɔɕɔɑɓɋɓɆ ɖɆɍɊɋɑɔɒ ɕɔ Ɏɗɕɔɑɢɍəɋɒɡɒ ɚɔɖɒɆɑɎɍɒɆɒ, ɕɔɥɈɎɑɎɗɢ ɗɗɡɑɐɎ ɓɆ 
ɒɆɘɋɖɎɆɑɡ ɕɔ ɔɘɊɋɑɢɓɡɒ ɕɖɆɐɘɎɐɆɒ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. ȳɔ Ɏ Ɉ ɓɆɞɋɏ Ɉɘɔɖɔɏ 
ɖɋɊɆɐɜɎɎ ɐɓɎɉɎ ɈɓɎɒɆɓɎɋ əɊɋɑɋɓɔ ɓɋ ɉɑɆɊɐɔɗɘɎ Ɏ ɛəɊɔɌɋɗɘɈɋɓɓɔɗɘɎ ɎɍɑɔɌɋɓɎɥ, ɓɋ 

ɐɆɝɋɗɘɈə ɈɦɖɗɘɐɎ Ɏ ɎɑɑɤɗɘɖɆɜɎɏ, Ɏ ɊɆɌɋ ɓɋ ɕɔɕɡɘɐɆɒ ɕɔɓɥɘɓɔ ɎɍɑɔɌɎɘɢ ɗɑɔɌɓɡɏ 
ɒɆɘɋɖɎɆɑ. ȩɑɆɈɓɔɋ ɇɡɑɔ ɐɔɒɕɆɐɘɓɔ ɗɔɇɖɆɘɢ Ɉ ɔɊɓɔɒ ɘɋɐɗɘɋ çɒɡɗɑɎɘɋɑɢɓɡɏ 

ɒɎɓɎɒəɒè ɕɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɔɇɡɝɓɔ ɖɆɗɗɡɕɆɓɓɡɋ ɕɔ ɗɆɒɡɒ ɖɆɍɓɡɒ 
ɎɗɘɔɝɓɎɐɆɒ ɍɓɆɓɎɥ. ȷɕɋɜɎɚɎɐɆ ɣɘɔɉɔ əɝɋɇɓɎɐɆ Ɉ ɘɔɒ, ɝɘɔ ɋɉɔ ɗɔɊɋɖɌɆɓɎɋ 
ɇɆɍɎɖəɋɘɗɥ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɓɆ ɒɋɌɊəɓɆɖɔɊɓɡɛ ɗɘɆɓɊɆɖɘɆɛ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, 

ɖɆɍɖɆɇɔɘɆɓɓɡɛ ɎɑɎ ɔɇɓɔɈɑɦɓɓɡɛ ɍɆ ɕɔɗɑɋɊɓɎɋ ɕɥɘɢ-ɞɋɗɘɢ ɑɋɘ ð ISO 15288, ISO 
42010, ISO 15926, IEC 81346, OMG Essence. 

ȰɆɐ ɔɇɠɥɗɓɥɋɘɗɥ Ɉ ɘɋɐɗɘɋ, Ɉ ɓɆɞɋɏ ɐɓɎɉɋ ɓɋɘ ɓɎ ɔɊɓɔɉɔ ɗɑɔɈɆ, ɐɔɘɔɖɔɋ ɈɗɘɖɋɘɎɘɗɥ Ɉ 

ɌɎɍɓɎ ð Ɇ Ɉ ɌɎɍɓɎ ɓɋɘ ɓɎ ɔɊɓɔɉɔ ɗɑɔɈɆ, ɐɔɘɔɖɔɋ ɋɗɘɢ Ɉ ɐɓɎɉɋ. ȵɔɗɑɋ ɝɘɋɓɎɥ ɐɓɎɉɎ 
ɕɖɋɊɕɔɑɆɉɆɋɘɗɥ ɉɖəɕɕɔɈɔɏ ɘɖɋɓɎɓɉ ɔɘɔɌɊɋɗɘɈɑɋɓɎɥ ɋɦ ɒɆɘɋɖɎɆɑɆ Ɏ ɒɆɘɋɖɎɆɑɆ 
ɌɎɍɓɎ ð ɣɘɔɘ ɘɖɋɓɎɓɉ ɈɋɊɦɘɗɥ ɓɆ ñɌɎɈɡɛò ɕɖɔɋɐɘɆɛ əɝɆɗɘɓɎɐɔɈ əɝɋɇɓɔɏ ɉɖəɕɕɡ. Ȩ 

ȨȹȭɆɛ ɣɘɔ ɇəɊəɘ ɘɖɆɊɎɜɎɔɓɓɡɋ ɗɋɒɎɓɆɖɗɐɎɋ ɍɆɓɥɘɎɥ, Ɉ ɐɔɒɕɆɓɎɥɛ ɕɖɔɋɐɘɓɡɋ 
ɗɋɗɗɎɎ: ɒɡ ɔɌɎɊɆɋɒ flip teaching ð ñɕɋɖɋɈɦɖɓəɘɔɋ ɔɇəɝɋɓɎɋò, ɐɔɉɊɆ 
ɕɖɋɕɔɊɆɈɆɘɋɑɢ/ɐɔɓɗəɑɢɘɆɓɘ ɓɋ ɝɎɘɆɋɘ ɑɋɐɜɎɎ Ɏ ɓɋ ɔɇɠɥɗɓɥɋɘ ɓɔɈɡɏ ɒɆɘɋɖɎɆɑ, ɍɆɘɔ 

ɕɔɒɔɉɆɋɘ Ɉɡɕɔɑɓɥɘɢ əɕɖɆɌɓɋɓɎɥ ð ɘ.ɋ. ɕɔɒɔɉɆɋɘ Ɉ ñɊɔɒɆɞɓɎɛ ɍɆɊɆɓɎɥɛò. Ȳɡ ɘɆɐɌɋ 
ɕɖɋɊɕɔɑɆɉɆɋɒ, ɝɘɔ ñɊɔɒɆɞɓɎɋ ɍɆɊɆɓɎɥò ɍɆɊɆɦɘ ɌɎɍɓɢ, ɔɓɎ ɓɋ ɇɋɖəɘɗɥ Ɏɍ ɐɓɎɉɎ. Ȩ 
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ɘɋɐɗɘɋ ɐɓɎɉɎ ɒɆɑɔ ɕɖɎɒɋɖɔɈ Ɏ əɕɖɆɌɓɋɓɎɏ, ɓɔ ɣɘɔ ɓɋ ɔɍɓɆɝɆɋɘ, ɝɘɔ əɝɋɇɓɎɐ ɗəɉəɇɔ 
ñɘɋɔɖɋɘɎɝɋɗɐɎɏò. ȵɖɔɗɘɔ ɓɋɘ ɕɑɆɓɔɈ ɊɋɑɆɘɢ ɓɆɞə ɐɓɎɉə ɗɆɒɔəɝɎɘɋɑɋɒ, ɊɔɇɆɈɑɥɘɢ 
ɝəɌɊɡɋ ɍɆɊɆɝɎ Ɏ ñəɝɋɇɓɡɋ ɐɋɏɗɡò ð ɐɓɎɌɓɡɋ əɝɋɇɓɡɋ ɕɖɎɒɋɖɡ Ɉɗɦ ɔɊɓɔ ɓɋ ɕɔɏɊəɘ 

Ɉɕɖɔɐ, ɔɓɎ ɓɋ ɇəɊəɘ ɈɔɑɓɔɈɆɘɢ ɘɆɐ, ɐɆɐ Ɉɔɑɓəɤɘ ɗɔɇɗɘɈɋɓɓɡɋ ɕɖɔɋɐɘɡ. 

ȴɇɡɝɓɔ ɌɎɈɔɋ ɔɇɗəɌɊɋɓɎɋ ɕɖɔɋɐɘɔɈ ɗ ɕɖɋɕɔɊɆɈɆɘɋɑɋɒ/ɐɔɓɗəɑɢɘɆɓɘɔɒ ɕɖɎɈɔɊɎɘ ɐ 
ɌɋɑɆɓɎɤ ɕɔɈɘɔɖɓɔ ɕɖɔɝɋɗɘɢ ɓɆɞə ɐɓɎɉə, Ɉ ɘɔɒ ɝɎɗɑɋ ɍɆɉɑɥɊɡɈɆɥ Ɉ ɊɔɕɔɑɓɎɘɋɑɢɓəɤ 

ɑɎɘɋɖɆɘəɖə, ɓɆ ɐɔɘɔɖəɤ ɊɆɓɔ ɒɓɔɉɔ ɗɗɡɑɔɐ. ȸɔɑɢɐɔ Ɏ ɕɔɈɘɔɖɓɔɉɔ ɕɖɔɝɘɋɓɎɥ ɔɇɡɝɓɔ 
ɒɆɑɔ Ɋɑɥ ɕɔɑɓɔɜɋɓɓɔɉɔ ɔɗɈɔɋɓɎɥ ɒɆɘɋɖɎɆɑɆ Ɏ əɒɋɓɎɥ ɕɖɎɒɋɓɎɘɢ ɋɉɔ ɓɆ ɕɖɆɐɘɎɐɋ. 

ȵɖɔɖɡɈ Ɉ ɕɔɓɎɒɆɓɎɎ ɕɔɑəɝɆɋɘɗɥ ɘɔɉɊɆ, ɐɔɉɊɆ Ɋɑɥ ɔɗɈɔɋɓɎɥ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ 
ɒɡɞɑɋɓɎɥ ɐɆɌɊɡɏ əɝɆɗɘɓɎɐ ɉɖəɕɕɡ Ɉ ɔɇɥɍɆɘɋɑɢɓɔɒ ɕɔɖɥɊɐɋ ɕɎɞɋɘ ɣɗɗɋ ɕɔ 
ɕɖɎɑɔɌɋɓɎɤ ɒɆɘɋɖɎɆɑɆ ɐɓɎɉɎ ɐ ɗɈɔɋɒə ɖɆɇɔɝɋɒə ɕɖɔɋɐɘə. Ƀɘɔ ɍɆɗɘɆɈɑɥɋɘ ɕɔ-

ɓɆɗɘɔɥɟɋɒə ɕɖɔɊəɒɆɘɢ Ɉɗɋ ɖɆɍɊɋɑɡ ɐɓɎɉɎ Ɉ Ɏɛ ɈɍɆɎɒɔɗɈɥɍɎ ɒɋɌɊə ɗɔɇɔɏ Ɏ ɗ 
ɌɎɍɓɢɤ. Ȩɔɘ ɕɖɎɒɋɖɓɡɏ ɕɑɆɓ ɘɆɐɔɉɔ ɣɗɗɋ: 

1. ȰɖɆɘɐɔɋ ɔɕɎɗɆɓɎɋ ɕɖɔɋɐɘɆ ɗɔɍɊɆɓɎɥ ɜɋɑɋɈɔɏ ɗɎɗɘɋɒɡ, ɗɘɖəɐɘəɖɎɖɔɈɆɓɓɔɋ 

ɕɔ Ɉɗɋɒ ɔɗɓɔɈɓɡɒ ɆɑɢɚɆɒ ɕɖɔɋɐɘɆ, ɈɐɑɤɝɆɥ Ɏɛ ɈɆɌɓɋɏɞɎɋ ɕɔɊɆɑɢɚɡ ï Ɏɛ 
ɛɆɖɆɐɘɋɖɎɗɘɎɐɆ, ɘɋɐəɟɋɋ ɗɔɗɘɔɥɓɎɋ, ɔɗɓɔɈɓɡɋ ɕɖɔɇɑɋɒɡ Ɏ ɖɋɐɔɒɋɓɊɆɜɎɎ ɕɔ 
Ɏɛ əɗɘɖɆɓɋɓɎɤ. ȴɗɔɇɔɋ ɈɓɎɒɆɓɎɋ ɊɔɑɌɓɔ ɇɡɘɢ əɊɋɑɋɓɔ Ɉɔɕɖɔɗə ɐɆɐ 

ɕɔɘɖɋɇɓɔɗɘɎ ɚɔɐəɗɎɖəɤɘ ɘɖɋɇɔɈɆɓɎɥ, ɐɔɘɔɖɡɋ ɚɔɐəɗɎɖəɤɘ ɆɖɛɎɘɋɐɘəɖə, Ɇ 
ɕɔɘɔɒ ɐɆɐ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɓɎɒɎ ɕɖɔɎɗɛɔɊɥɘ ɕɖɔɈɋɖɐɆ Ɏ ɕɖɎɦɒɐɆ. 

2. ȰɖɆɘɐɆɥ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ɜɋɑɋɈɔɏ ɗɎɗɘɋɒɡ, ɈɡɇɖɆɓɓɔɉɔ 

ɈɎɊɆ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ɕɖɔɋɐɘɆ, ɕɖɆɐɘɎɐ əɕɖɆɈɑɋɓɎɥ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ 
(əɕɖɆɈɑɋɓɎɋ ɐɔɓɚɎɉəɖɆɜɎɋɏ, əɕɖɆɈɑɋɓɎɋ ɎɓɚɔɖɒɆɜɎɋɏ Ɏ ɘ.Ɋ.). ȵɖɔɇɑɋɒɡ, 
ɖɋɐɔɒɋɓɊɆɜɎɎ ɕɔ Ɏɛ əɗɘɖɆɓɋɓɎɤ. ȴɗɔɇɔɋ ɈɓɎɒɆɓɎɋ ɊɔɑɌɓɔ ɇɡɘɢ əɊɋɑɋɓɔ 

Ɉɔɕɖɔɗə ɓɆɗɐɔɑɢɐɔ ɕɑɆɓɡ ɕɖɔɋɐɘɓɔɉɔ əɕɖɆɈɑɋɓɎɥ Ɏ ɚɎɓɆɓɗɔɈɡɋ ɕɑɆɓɡ 
ɔɘɖɆɌɆɤɘ ɆɖɛɎɘɋɐɘəɖə ɗɎɗɘɋɒɡ Ɏ ɔɗɔɇɋɓɓɔɗɘɎ ɋɦ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ. 

3. ȵɖɎɒɋɖɡ ɍɆɊɋɏɗɘɈɔɈɆɓɎɥ Ɉ ɕɖɔɋɐɘɋ ɕɖɆɐɘɎɐ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ (ɕɖɋɌɊɋ 
Ɉɗɋɉɔ ï ɎɓɌɋɓɋɖɎɎ ɘɖɋɇɔɈɆɓɎɏ, ɎɓɌɋɓɋɖɎɎ ɗɎɗɘɋɒɓɔɏ ɆɖɛɎɘɋɐɘəɖɡ, ɕɖɔɈɋɖɐɎ 
Ɏ ɕɖɎɦɒɐɎ, ɒɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɓɔɏ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ), ɐɖɆɘɐɆɥ 

ɛɆɖɆɐɘɋɖɎɗɘɎɐɆ Ɏɗɕɔɑɢɍəɋɒɡɛ ɘɋɛɓɔɑɔɉɎɏ, ɔɕɎɗɆɓɎɋ ɖɋɍəɑɢɘɆɘɔɈ Ɏɛ 
ɎɗɕɔɑɢɍɔɈɆɓɎɥ (ɝɘɔ əɊɆɑɔɗɢ əɑəɝɞɎɘɢ). 

4. ȰɆɐ əɗɘɖɔɋɓɔ ɕɖɋɊɕɖɎɓɥɘɎɋ ɕɔ ɗɔɍɊɆɓɎɤ ɗɎɗɘɋɒɡ, ɖɋɐɔɒɋɓɊɆɜɎɎ ɕɔ ɋɉɔ 

əɑəɝɞɋɓɎɤ. 

5. ȶɋɚɑɋɐɗɎɥ: ɗɑəɝɎɑɆɗɢ ɑɎ ɒɋɘɆɓɔɏɥ Ɏ ɕɔ ɐɆɐɎɒ Ɏɒɋɓɓɔ ɘɋɒɆɒ, ɝɘɔ ɔɗɘɆɑɔɗɢ 
ɓɋɕɔɓɥɘɓɡɒ Ɉ ɒɆɘɋɖɎɆɑɋ ɐəɖɗɆ, ɐɆɐɎɋ ɕɑɆɓɡ ɕɔ ɕɖɔɊɔɑɌɋɓɎɤ ɔɇɖɆɍɔɈɆɓɎɥ. 

ȫɗɑɎ ɐəɖɗ ɊɈəɛɗɋɒɋɗɘɖɔɈɡɏ, ɘɔ ɕəɓɐɘɡ 1-2 ɔɇɡɝɓɔ ɕɎɞəɘɗɥ Ɉ ɛɔɊɋ ɕɋɖɈɔɉɔ ɗɋɒɋɗɘɖɆ, 
Ɉ ɛɔɊɋ Ɉɘɔɖɔɉɔ ɗɋɒɋɗɘɖɆ ɣɘɎ ɕəɓɐɘɡ ɔɇɓɔɈɑɥɤɘɗɥ Ɏ ɐ ɓɎɒ ɊɔɕɎɗɡɈɆɋɘɗɥ ɗɔɊɋɖɌɆɓɎɋ 
ɕəɓɐɘɔɈ 3-5. ȴɗɔɇɔɋ ɈɓɎɒɆɓɎɋ əɊɋɑɥɋɘɗɥ ɘɔɒə, ɝɘɔ Ɉ ɣɗɗɋ ɓɋ ɕɋɖɋɗɐɆɍɡɈɆɋɘɗɥ Ɏ ɓɋ 

ɜɎɘɎɖəɋɘɗɥ ɒɆɘɋɖɎɆɑ ɐɓɎɉɎ, ɔɓ ɘɔɑɢɐɔ ɕɖɎɐɑɆɊɡɈɆɋɘɗɥ ɐ ɒɆɘɋɖɎɆɑə ɜɋɑɋɈɔɉɔ 
ɕɖɔɋɐɘɆ. 

ȮɊɋɆɑɢɓɡɏ ɈɆɖɎɆɓɘ, ɣɘɔ ɐɔɉɊɆ ɘɋɐɗɘ ɣɗɗɋ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɉ ɔɘɝɦɘɓɡɛ ɒɆɘɋɖɎɆɑɆɛ ɕɔ 

ɖɆɇɔɝɋɒə ɕɖɔɋɐɘə. ȸɆɐ ɖɋɞɆɋɘɗɥ ɕɖɔɇɑɋɒɆ ɗɔɈɒɋɟɋɓɎɥ "ɚəɓɊɆɒɋɓɘɆɑɢɓɔɉɔ 
ɔɇɖɆɍɔɈɆɓɎɥ" (ɔɗɈɔɋɓɎɋ ɒɆɘɋɖɎɆɑɆ ɓɆɞɋɏ ɐɓɎɉɎ) Ɏ "ɕɖɆɐɘɎɝɋɗɐɔɉɔ ɔɇɖɆɍɔɈɆɓɎɥ" 
(ɈɡɕɔɑɓɋɓɎɋ ɐɔɓɐɖɋɘɓɡɛ ɖɆɇɔɝɎɛ ɕɖɔɋɐɘɔɈ ð ɕɖɔɎɍɈɔɊɗɘɈɋɓɓɡɛ ɎɑɎ əɝɋɇɓɡɛ) ð 

Ɏɇɔ ɕɑɔɛɔ ɇəɊɋɘ Ɏ ɗ ɕɔɕɡɘɐɆɒɎ Ɉɡɕɔɑɓɥɘɢ ɕɖɔɋɐɘɡ ɇɋɍ ɘɋɔɖɎɎ Ɏ ɗ ɕɔɕɡɘɐɆɒɎ 
ɔɗɈɔɎɘɢ ɘɋɔɖɎɤ ɇɋɍ ɈɡɕɔɑɓɋɓɎɥ ɕɖɔɋɐɘɔɈ. ȳɎɐɆɐɎɋ ɍɆɊɆɝɎ Ɏ əɕɖɆɌɓɋɓɎɥ ɓɋ 

ɍɆɒɋɓɥɘ ɕɖɔɋɐɘɓɔɏ ɖɆɇɔɘɡ! 

ȰɓɎɉɆ ɊɆɦɘ ɔɕɖɋɊɋɑɋɓɎɥ Ɋɑɥ ɘɖɋɇɔɈɆɓɎɏ, ɆɖɛɎɘɋɐɘəɖɡ, ɕɖɔɈɋɖɐɎ Ɏ ɕɖɎɦɒɐɎ, ɊɖəɉɎɛ 
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ɕɔɓɥɘɎɏ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. ȳɔ ɐɓɎɉɆ ɓɋ ɖɆɗɗɐɆɍɡɈɆɋɘ ɔ ɘɔɒ, ɐɆɐ ɖɆɍɖɆɇɔɘɆɘɢ 
ɐɆɝɋɗɘɈɋɓɓɡɋ ɘɖɋɇɔɈɆɓɎɥ Ɏ ɆɖɛɎɘɋɐɘəɖə, ɐɆɐ ɘɟɆɘɋɑɢɓɔ ɕɖɔɈɋɗɘɎ ɕɖɔɈɋɖɐə Ɏ 
ɕɖɎɦɒɐə ɗɎɗɘɋɒɡ, ɘɔ ɋɗɘɢ ɐɓɎɉɆ ɓɋ ɗɔɊɋɖɌɎɘ ɔɕɎɗɆɓɎɥ ɕɖɆɐɘɎɐ ɗɔɈɖɋɒɋɓɓɔɏ 

ɒɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɓɔɏ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ (ɛɔɘɥ Ɏ ɗɔɊɋɖɌɎɘ ɔɘɗɡɑɐɎ ɐ 
ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɑɎɘɋɖɆɘəɖɋ). ȮɍəɝɋɓɎɋ ɕɖɆɐɘɎɐ ɔɇɡɝɓɔ ɘɖɋɇəɋɘ ɊɔɕɔɑɓɎɘɋɑɢɓɡɛ 
Ɋɔɑɉɔɗɖɔɝɓɡɛ əɗɎɑɎɏ, ɓɔ ɣɘɔɒə ɎɍəɝɋɓɎɤ ɊɔɑɌɓɔ ɕɖɋɊɞɋɗɘɈɔɈɆɘɢ ɍɓɆɐɔɒɗɘɈɔ ɗ 

ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɡɒ ɒɡɞɑɋɓɎɋɒ. 

ȵɔɗɑɋ ɔɗɈɔɋɓɎɥ ɒɆɘɋɖɎɆɑɆ ɐɓɎɉɎ ɕɔ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɒə ɒɡɞɑɋɓɎɤ ɕɖɔɊɔɑɌɆɘɢ 

ɔɇɖɆɍɔɈɆɓɎɋ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ ɒɔɌɓɔ Ɉ ɊɈəɛ ɕɖɔɘɎɈɔɕɔɑɔɌɓɡɛ ɓɆɕɖɆɈɑɋɓɎɥɛ: 

ƀ ñɊɢɥɈɔɑ Ɉ ɊɋɘɆɑɥɛò: ɐɔɓɐɖɋɘɎɍɎɖɔɈɆɘɢ ɔɘɊɋɑɢɓɡɋ ɎɓɌɋɓɋɖɓɡɋ ɊɎɗɜɎɕɑɎɓɡ, 
ɎɍəɝɆɘɢ ɕɖɆɐɘɎɐɎ ɒɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɓɔɏ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. Ƀɘɔ 

ɘɖɆɊɎɜɎɔɓɓɔɋ ɔɇəɝɋɓɎɋ ɎɓɌɋɓɋɖɎɎ Ɉ ɋɦ ɗɈɥɍɎ ɗ ɖɋɆɑɢɓɔɏ ɌɎɍɓɢɤ. 

ƀ ñɆɓɉɋɑ Ɉ ɆɇɗɘɖɆɐɜɎɥɛò (ñɍɓɆɓɎɋ ɕɖɎɓɜɎɕɔɈ ɔɗɈɔɇɔɌɊɆɋɘ ɔɘ ɍɓɆɓɎɥ ɚɆɐɘɔɈò): 
ɔɇɔɇɟɎɘɢ ɕɖɋɊɑɆɉɆɋɒɔɋ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɋ ɒɡɞɑɋɓɎɋ ɗ ɜɋɑɢɤ ɊɔɗɘɎɌɋɓɎɥ 

ɒəɑɢɘɎɊɎɗɜɎɕɑɎɓɆɖɓɔɗɘɎ Ɏ ɖɆɗɕɖɔɗɘɖɆɓɋɓɎɥ ɋɉɔ ɓɆ ɗɆɒɡɋ ɖɆɍɓɡɋ ɈɎɊɡ 
ɗɎɗɘɋɒ. ȴɇəɝɆɘɢ ɒɋɘɔɊɔɑɔɉɎɎ ɎɓɌɋɓɋɖɎɎ Ɉɔ ɈɍɆɎɒɔɗɈɥɍɎ ɗ ɊɔɗɘɎɌɋɓɎɥɒɎ 
ɓɆəɐɎ. 

ȶɆɍɊɋɑ ɎɓɌɋɓɋɖɎɎ ɕɖɋɊɕɖɎɓɥɘɎɥ ɚɆɐəɑɢɘɆɘɎɈɋɓ Ɏ ɊɆɓ ɓɋ ɗɘɔɑɢɐɔ Ɋɑɥ ɕɔɊɖɔɇɓɔɉɔ 
ɎɍəɝɋɓɎɥ, ɗɐɔɑɢɐɔ Ɋɑɥ ɔɍɓɆɐɔɒɑɋɓɎɥ ɗ ɘɋɒ, ɐɆɐ ɎɍɑɔɌɋɓɓɡɋ ɕɖɎɓɜɎɕɡ 
ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ ɒɡɞɑɋɓɎɥ ɕɖɎɒɋɓɥɤɘɗɥ ɐ ɓɋɗɘɆɓɊɆɖɘɓɡɒ Ɋɑɥ ɐɑɆɗɗɎɝɋɗɐɔɏ 

ɎɓɌɋɓɋɖɎɎ ɗɑɔɌɓɡɒ ɗɎɗɘɋɒɆɒ. 

ȮɍɑɔɌɋɓɎɋ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ ɒɡɞɑɋɓɎɥ, ɔɕɎɗɆɓɓɔɉɔ Ɉ ɐɓɎɉɋ, ɗɔɈɒɋɗɘɎɒɔ ɗ 
ɎɍɑɔɌɋɓɎɥɒɎ ɗɎɗɘɋɒɓɔɉɔ ɒɡɞɑɋɓɎɥ Ɉ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɒ Ɏ ɎɓɌɋɓɋɖɓɔɒ 

ɒɋɓɋɊɌɒɋɓɘɋ. 

ȶɆɍɊɋɑ çȺɔɖɒɆɑɎɍɒɡ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎè ɇɡɑ ɗəɟɋɗɘɈɋɓɓɔ ɔɘɖɋɊɆɐɘɎɖɔɈɆɓ 

ȨɎɐɘɔɖɔɒ ȦɉɖɔɗɐɎɓɡɒ, Ɏɒ Ɍɋ Ɉ ɣɘɔɘ ɖɆɍɊɋɑ ɊɔɇɆɈɑɋɓɆ ɒɆɘɋɒɆɘɎɐɆ Ɏ ɍɓɆɝɎɘɋɑɢɓɆɥ 
ɝɆɗɘɢ ɕɖɎɒɋɖɔɈ.  

ȦɐɘɎɈɓɔɋ əɝɆɗɘɎɋ Ɉ ɕɔɊɉɔɘɔɈɐɋ ɐɓɎɉɎ ɕɖɎɓɥɑɎ ɕɖɋɕɔɊɆɈɆɘɋɑɎ, ɆɗɕɎɖɆɓɘɡ Ɏ 

ɗɘəɊɋɓɘɡ ɐɆɚɋɊɖɡ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ ɕɖɋɊɕɖɎɓɎɒɆɘɋɑɢɗɘɈɆ ȶɔɗɓɆɓɔ. ȧɋɍ Ɏɛ 
ɆɐɘɎɈɓɔɉɔ əɝɆɗɘɎɥ ɈɖɥɊ ɑɎ ɣɘɆ ɐɓɎɉɆ ɇɡɑɆ ɇɡ ɓɆɕɎɗɆɓɆ. 

ȲɆɘɋɖɎɆɑɡ ɐɓɎɉɎ ɓɋɔɊɓɔɐɖɆɘɓɔ ɔɇɗəɌɊɆɑɎɗɢ ɓɆ ɍɆɗɋɊɆɓɎɥɛ ȶəɗɗɐɎɛ ɔɘɊɋɑɋɓɎɏ 

INCOSE Ɏ SEMAT, ɆɈɘɔɖ ɈɡɖɆɌɆɋɘ ɇɑɆɉɔɊɆɖɓɔɗɘɢ ɝɑɋɓɆɒ ɣɘɎɛ ɒɋɌɊəɓɆɖɔɊɓɡɛ 
ɔɖɉɆɓɎɍɆɜɎɏ ɍɆ ɒɓɔɉɔɝɎɗɑɋɓɓɡɋ ɍɆɒɋɝɆɓɎɥ Ɏ ɕɖɋɊɑɔɌɋɓɎɥ. Ȳɓɔɉɔ ɜɋɓɓɡɛ 
ɍɆɒɋɝɆɓɎɏ ɇɡɑɔ ɕɖɋɊɗɘɆɈɑɋɓɔ ɝɎɘɆɘɋɑɥɒɎ ɇɑɔɉɆ ɆɈɘɔɖɆ (http :// ailev.ru).  

ȨɆɞɎ ɍɆɒɋɝɆɓɎɥ Ɏ ɕɖɋɊɑɔɌɋɓɎɥ ɕɔ ɕɔɈɔɊə ɐɓɎɉɎ ɕɖɎɗɡɑɆɏɘɋ ȦɓɆɘɔɑɎɤ ȱɋɈɋɓɝəɐə 
(ailev@asmp.msk.su).  

ȳɔɈɔɗɘɎ ɕɔ ɐɓɎɉɋ ɇəɊəɘ ɕɔɥɈɑɥɘɢɗɥ Ɉ ɇɑɔɉɋ http:// ailev.ru 

ȷɈɋɌɎɋ ɈɋɖɗɎɎ ɐɓɎɉɎ ɇəɊəɘ ɕɔɥɈɑɥɘɢɗɥ ɘəɘ: 
http://techinvestlab.ru/systems_engineering_thinking/  

  

http://ailev.ru/
mailto:ailev@asmp.msk.su
http://ailev.ru/
http://techinvestlab.ru/systems_engineering_thinking/
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1. ˿ ͙͔ͫͭͣͤ͊Ύ ͙͔͔͙ͤ͗ͤͪΎ 

ȷɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɋ ɒɡɞɑɋɓɎɋ ð ɣɘɔ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɗɎɗɘɋɒɓɔɉɔ ɕɔɊɛɔɊɆ Ɉ 
ɎɓɌɋɓɋɖɎɎ. Ƚɘɔɇɡ ɕɔɓɥɘɢ, ɉɊɋ Ɏ ɍɆɝɋɒ Ɏɗɕɔɑɢɍəɋɘɗɥ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɋ 
ɒɡɞɑɋɓɎɋ, ɓəɌɓɔ ɗɓɆɝɆɑɆ ɖɆɍɔɇɖɆɘɢɗɥ ɗ ɘɋɒ, ɝɘɔ ɘɆɐɔɋ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ Ɏ 

ɍɆɝɋɒ ɔɓɆ ɓəɌɓɆ. 

˻͔͔͔͙ͨͪ͒ͤ͡Ύ ͙͔͚ͫͫͭͣͤͦ ͙͔͔͙͙ͤ͗ͤͪ 

ȷɆɒɔɋ ɗɔɈɖɋɒɋɓɓɔɋ ɔɕɖɋɊɋɑɋɓɎɋ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɊɆɓɔ Ɉ Guide to the Systems 

Engineering Body of Knowledge (ɖəɐɔɈɔɊɗɘɈɔ ɕɔ ɐɔɖɕəɗə ɍɓɆɓɎɏ ɗɎɗɘɋɒɓɔɏ 
ɎɓɌɋɓɋɖɎɎ, 

http://www.sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_ Knowledg
e_%28SEBoK%29, ɘɋɐəɟɆɥ ɈɋɖɗɎɥ 1.3.1 ɔɘ 5 ɊɋɐɆɇɖɥ 2014ɉ.). 

http://www.sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_%28SEBoK%29
http://www.sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_%28SEBoK%29
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Ȱɔɖɔɘɐɔɋ ɔɕɖɋɊɋɑɋɓɎɋ: ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ð ɣɘɔ ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɡɏ ɕɔɊɛɔɊ Ɏ 
ɗɕɔɗɔɇɡ ɔɇɋɗɕɋɝɋɓɎɥ ɈɔɕɑɔɟɋɓɎɥ əɗɕɋɞɓɔɏ ɗɎɗɘɋɒɡ (Systems engineering is an 
interdisciplinary approach and means to enable the realization of successful systems ð 
http://sebokwiki.org/wiki/Systems_Engineering_%28glossary%29 ). Ȩ ɣɘɔɒ 
ɔɕɖɋɊɋɑɋɓɎɎ ɒɔɌɓɔ ɕɔɊɝɋɖɐɓəɘɢ: 

ƀ ȹɗɕɋɞɓɡɋ ɗɎɗɘɋɒɡ ð ɣɘɔ ɘɔ, ɝɋɒ ɍɆɓɎɒɆɋɘɗɥ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ. ȷɑɔɈɔ 

ñəɗɕɋɞɓɡɋò ɘəɘ ɐɖɆɏɓɋ ɈɆɌɓɔ Ɏ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɗɎɗɘɋɒɆ ɊɔɑɌɓɆ əɊɔɈɑɋɘɈɔɖɎɘɢ 
ɓəɌɊɡ ɍɆɐɆɍɝɎɐɔɈ, ɕɔɑɢɍɔɈɆɘɋɑɋɏ Ɏ ɊɖəɉɎɛ ɗɘɋɏɐɛɔɑɊɋɖɔɈ (ɗɘɋɏɐɛɔɑɊɋɖɡ ð 

ɣɘɔ ɘɋ, ɐɘɔ ɍɆɘɖɆɉɎɈɆɋɘɗɥ ɗɎɗɘɋɒɔɏ, ɎɑɎ ɐɘɔ ɍɆɘɖɆɉɎɈɆɋɘ ɗɎɗɘɋɒə). ȹɗɕɋɛ ð 
ɣɘɔ ɐɔɉɊɆ ɗɎɗɘɋɒɔɏ Ɉɗɋ ɊɔɈɔɑɢɓɡ. 

ƀ ȷɑɔɈɔ ñɗɎɗɘɋɒɡò Ɏɗɕɔɑɢɍəɋɘɗɥ Ɉ ɔɝɋɓɢ ɗɕɋɜɎɆɑɢɓɔɒ ɍɓɆɝɋɓɎɎ: ɣɘɔ ñɗɎɗɘɋɒɡò 

Ɏɍ ɗɎɗɘɋɒɓɔɉɔ ɕɔɊɛɔɊɆ. Ȫɑɥ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɗɑɔɈɔ ñɗɎɗɘɋɒɆò ɕɖɎɒɋɖɓɔ 
ɘɔ Ɍɋ, ɝɘɔ ñɚɎɍɎɝɋɗɐɔɋ ɘɋɑɔò Ɋɑɥ ɓɢɤɘɔɓɔɈɗɐɔɏ ɒɋɛɆɓɎɐɎ ð ɋɗɑɎ Ɉɡ ɗɐɆɍɆɑɎ 
ɕɖɔ ɐɔɒɕɢɤɘɋɖ ñɚɎɍɎɝɋɗɐɔɋ ɘɋɑɔò, ɘɔ ɣɘɔ ɆɈɘɔɒɆɘɎɝɋɗɐɎ Ɉɑɋɝɦɘ ɍɆ ɗɔɇɔɏ 

ɖɆɍɉɔɈɔɖ ɕɖɔ ɒɆɗɗə, ɕɔɘɋɓɜɎɆɑɢɓəɤ ɣɓɋɖɉɎɤ, ɒɔɊəɑɢ əɕɖəɉɔɗɘɎ, ɘɋɒɕɋɖɆɘəɖə 
Ɏ ɘ.Ɋ. ȫɗɑɎ Ɉɡ ɗɐɆɍɆɑɎ ñɗɎɗɘɋɒɆò ɕɖɔ ɐɔɒɕɢɤɘɋɖ, ɘɔ ɣɘɔ ɆɈɘɔɒɆɘɎɝɋɗɐɎ Ɉɑɋɝɦɘ 
ɍɆ ɗɔɇɔɏ ɖɆɍɉɔɈɔɖ ɕɖɔ ɗɘɋɏɐɛɔɑɊɋɖɔɈ Ɏ Ɏɛ Ɏɓɘɋɖɋɗɡ, ɘɖɋɇɔɈɆɓɎɥ Ɏ 

ɆɖɛɎɘɋɐɘəɖə, ɌɎɍɓɋɓɓɡɏ ɜɎɐɑ Ɏ ɘ.Ɋ. 

ƀ ȲɋɌɊɎɗɜɎɕɑɎɓɆɖɓɡɏ ɕɔɊɛɔɊ ð ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɕɖɋɘɋɓɊəɋɘ ɓɆ ɘɔ, ɝɘɔ 
ɔɓɆ ɖɆɇɔɘɆɋɘ ɗɔ ɈɗɋɒɎ ɔɗɘɆɑɢɓɡɒɎ ɎɓɌɋɓɋɖɓɡɒɎ ɗɕɋɜɎɆɑɢɓɔɗɘɥɒɎ (Ɉɕɖɔɝɋɒ, 

ɓɋ ɘɔɑɢɐɔ ɎɓɌɋɓɋɖɓɡɒɎ). ñȵɔɊɛɔɊò ɔɇɡɝɓɔ ɔɍɓɆɝɆɋɘ ɐɆɐɎɋ-ɘɔ ɓɆɖɆɇɔɘɐɎ Ɉ 
ɔɊɓɔɏ ɕɖɋɊɒɋɘɓɔɏ ɔɇɑɆɗɘɎ, ɐɔɘɔɖɡɋ ɒɔɌɓɔ ɕɋɖɋɓɋɗɘɎ ɓɆ ɊɖəɉɎɋ ɕɖɋɊɒɋɘɓɡɋ 
ɔɇɑɆɗɘɎ. ȲɋɌɊɎɗɜɎɕɑɎɓɆɖɓɔɗɘɢ ð ɣɘɔ ɔɝɋɓɢ ɗɎɑɢɓɔɋ ɍɆɥɈɑɋɓɎɋ, ɔɓɔ 

ɔɍɓɆɝɆɋɘ, ɝɘɔ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɒɔɌɋɘ Ɉ ɔɊɓə əɕɖɥɌɐə Ɉɕɖɥɝɢ ɐɔɓɥ Ɏ 
ɘɖɋɕɋɘɓəɤ ɑɆɓɢ (ɓɆɕɖɎɒɋɖ, ɎɓɌɋɓɋɖɔɈ-ɒɋɛɆɓɎɐɔɈ, ɇɆɑɑɎɗɘɎɐɔɈ, 

ɐɖɎɔɉɋɓɟɎɐɔɈ, ɕɗɎɛɔɑɔɉɔɈ, ɒɋɊɎɐɔɈ, ɆɗɘɖɔɓɔɒɔɈ, ɕɖɔɉɖɆɒɒɎɗɘɔɈ Ɏ ɘ.Ɋ. Ɉ 
ɕɖɔɋɐɘɆɛ ɕɎɑɔɘɎɖəɋɒɔɏ ɐɔɗɒɔɓɆɈɘɎɐɎ). 

ƀ ȷɑɔɈɔ ñɈɔɕɑɔɟɋɓɎɋò (realization, ñɕɋɖɋɈɔɊ Ɉ ɖɋɆɑɢɓɔɗɘɢò) ɔɍɓɆɝɆɋɘ ɇəɐɈɆɑɢɓɔ 

ɣɘɔ: ɗɔɍɊɆɓɎɋ ɒɆɘɋɖɎɆɑɢɓɔɏ (Ɏɍ ɈɋɟɋɗɘɈɆ Ɏ ɕɔɑɋɏ) əɗɕɋɞɓɔɏ ɗɎɗɘɋɒɡ. 

ȵɔ-ɆɓɉɑɎɏɗɐɎ ñɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥò ð systems engineering, ɛɔɘɥ ɇɔɑɋɋ ɖɆɓɓɎɋ 
ɓɆɕɎɗɆɓɎɥ ɇɡɑɎ ɐɆɐ system engineering. ȵɖɆɈɎɑɢɓɆɥ ɎɓɘɋɖɕɖɋɘɆɜɎɥ (Ɏ ɕɖɆɈɎɑɢɓɡɏ 

ɕɋɖɋɈɔɊ) ð Ɏɒɋɓɓɔ ñɗɎɗɘɋɒɓɆɥò (ɕɔɊɖɆɍəɒɋɈɆɤɟɆɥ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɗɎɗɘɋɒɓɔɉɔ 
ɕɔɊɛɔɊɆ) ɎɓɌɋɓɋɖɎɥ, Ɇ ɓɋ ñɎɓɌɋɓɋɖɎɥ ɗɎɗɘɋɒò (engineering of systems) ð ɐɔɉɊɆ 
ɑɤɇɔɏ ñɔɇɠɋɐɘò ɔɇɍɡɈɆɋɘɗɥ ñɗɎɗɘɋɒɔɏò, ɓɔ ɓɋ Ɏɗɕɔɑɢɍəɋɘɗɥ ɗɎɗɘɋɒɓɡɏ ɕɔɊɛɔɊ Ɉɔ 

Ɉɗɋɏ ɋɉɔ ɕɔɑɓɔɘɋ. 

ȪɎɗɐəɗɗɎɥ ɔ ɍɓɆɝɋɓɎɎ ɘɋɖɒɎɓɆ Ɉ ɕɋɖɋɈɔɊɋ "ɗ ɆɓɉɑɎɏɗɐɔɉɔ ɓɆ ɆɓɉɑɎɏɗɐɎɏ" ɘɔɌɋ 
ɗəɟɋɗɘɈəɋɘ, ɕɔɣɘɔɒə ɋɗɘɢ ɝɦɘɐɎɋ ɗɚɔɖɒəɑɎɖɔɈɆɓɓɡɋ ɔɘɈɋɘɡ ɓɆ ɣɘə ɘɋɒə. Ȩ ɣɘɔɏ 

ɊɎɗɐəɗɗɎɎ ɕɖɔ "systems engineering vs. engineering of systems" ɗɆɒɎ ɗɎɗɘɋɒɓɡɋ 
ɎɓɌɋɓɋɖɡ (Ɉ ɔɘɑɎɝɎɋ ɔɘ ɖɆɍɓɡɛ ɊɖəɉɎɛ ɎɓɌɋɓɋɖɔɈ ð ɒɋɛɆɓɎɐɔɈ, ɣɑɋɐɘɖɎɐɔɈ, 
ɕɖɔɉɖɆɒɒɎɗɘɔɈ Ɏ ɘ.Ɋ.) ɍɆɓɥɑɎ ɝɦɘɐəɤ Ɏ ɗɔɉɑɆɗɔɈɆɓɓəɤ ɐɔɑɑɋɐɘɎɈɓəɤ ɕɔɍɎɜɎɤ. ȴɓɆ, 

ɓɆɕɖɎɒɋɖ, ɈɡɖɆɌɋɓɆ Ɉ ɒɆɘɋɖɎɆɑɋ ɕɖɔɚɋɗɗɔɖɆ Derek Hitchins "Systems Engineering 
vs. Engineering of Systems ï Semantics?": http://www.hitchins.ne t/profs -stuff/profs -
blog/systems-engineering-vs.html. 

ȵɔɝɎɘɆɏɘɋ, Ɉ ɘɋɐɗɘɋ ɕɔ ɗɗɡɑɐɋ ɖɆɗɗɐɆɍɆɓɆ ɔɝɋɓɢ ɑɤɇɔɕɡɘɓɆɥ ɎɗɘɔɖɎɥ, ɈɐɑɤɝɆɥ 
ɣɐɗɐəɖɗ Ɉ ɆɓɉɑɎɏɗɐəɤ ɉɖɆɒɒɆɘɎɐə Ɋɑɥ ɊɆɓɓɔɉɔ ɗɑəɝɆɥ. ȩɖəɇɔ ɉɔɈɔɖɥ, ɕɔɊ 

"ɎɓɌɋɓɋɖɎɋɏ ɗɎɗɘɋɒ" (ɓɆɕɖɎɒɋɖ, control systems engineering, manufacturing systems 
engineering) ɕɔɓɎɒɆɋɘɗɥ ɝɘɔ ɓɎ ɕɔɕɆɊɥ: ɑɋɉɐɔ ɈɡɐɎɓəɘɢ ɗɑɔɈɔ "ɗɎɗɘɋɒɆ", ɐɔɘɔɖɔɋ 
ɑɎɞɢ ɔɇɔɍɓɆɝɆɋɘ ɓɋɐɎɏ "ɓɆəɝɓɡɏ ɑɔɗɐ". ȮɓɌɋɓɋɖɡ ɑɋɉɐɔ ɑɤɇɔɏ ɔɇɠɋɐɘ ɓɆɍɡɈɆɤɘ 

http://sebokwiki.org/wiki/Systems_Engineering_%28glossary%29
http://www.hitchins.net/profs-stuff/profs-blog/systems-engineering-vs.html
http://www.hitchins.net/profs-stuff/profs-blog/systems-engineering-vs.html
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"ɗɎɗɘɋɒɔɏ", ɓɋ ɍɆɊəɒɡɈɆɥɗɢ ɔɇ ɔɗɔɍɓɆɓɓɔɒ ɎɗɕɔɑɢɍɔɈɆɓɎɎ ɕɖɎ ɣɘɔɒ ɗɎɗɘɋɒɓɔɉɔ 
ɒɡɞɑɋɓɎɥ, ɓɋ Ɏɗɕɔɑɢɍəɥ ɗɎɗɘɋɒɓɡɏ ɕɔɊɛɔɊ, ñɎɓɌɋɓɋɖɎɥ əɕɖɆɈɑɥɤɟɋɏ ɗɎɗɘɋɒɡò ɣɘɔ 
ɕɖɔɗɘɔ ñɎɓɌɋɓɋɖɎɥ əɕɖɆɈɑɥɤɟɋɉɔ ɔɇɠɋɐɘɆò. ȳɎɐɆɐɔɉɔ ɗɕɋɜɎɆɑɢɓɔɉɔ ɒɡɞɑɋɓɎɥ ɕɖɎ 

ɣɘɔɒ ɓɋ ɕɖɋɊəɗɒɆɘɖɎɈɆɋɘɗɥ, ɗɑɔɈɆ ñɗɎɗɘɋɒɆò Ɏ ñɔɇɠɋɐɘò ɈɍɆɎɒɔɍɆɒɋɓɥɋɒɡ. Ȩ ɗɆɒɔɒ 
ɑəɝɞɋɒ ɗɑəɝɆɋ ɕɖɔ ɗɎɗɘɋɒə ɗɐɆɌəɘ, ɝɘɔ ñɔɓɆ ɗɔɗɘɔɎɘ Ɏɍ ɈɍɆɎɒɔɊɋɏɗɘɈəɤɟɎɛ ɝɆɗɘɋɏò 
ð ɓɆ ɣɘɔɒ ɔɇɡɝɓɔ ɖɆɍɉɔɈɔɖ ɕɖɔ ñɗɎɗɘɋɒəò Ɏ ñɗɎɗɘɋɒɓɔɗɘɢò ɍɆɐɆɓɝɎɈɆɋɘɗɥ, ɔɓ ɓɋ 

ɊɑɎɘɗɥ ɇɔɑɢɞɋ ɊɈɆɊɜɆɘɎ ɗɋɐəɓɊ. 

Ȧ Ɉɔɘ Ɏɍ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɐɈɆɑɎɚɎɐɆɘɔɖ "ɗɎɗɘɋɒɓɡɏ" ɇɋɍ ɎɍɒɋɓɋɓɎɥ ɗɒɡɗɑɆ 

ɕɔɓɥɘɎɥ ɈɡɐɎɓəɘɢ ɓɋɑɢɍɥ ð ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɣɘɔ ɎɓɌɋɓɋɖɎɥ ɗ ɗɎɗɘɋɒɓɡɒ 
ɒɡɞɑɋɓɎɋɒ Ɉ ɉɔɑɔɈɋ (Ɇ ɓɋ ɑɤɇɆɥ ɎɓɌɋɓɋɖɎɥ, ɍɆɓɎɒɆɤɟɆɥɗɥ ɔɇɠɋɐɘɆɒɎ, 
ɘɔɖɌɋɗɘɈɋɓɓɔ ɕɔɎɒɋɓɔɈɆɓɓɡɒɎ ɗɎɗɘɋɒɆɒɎ ɕɖɔɗɘɔ Ɋɑɥ "ɊɔɇɆɈɑɋɓɎɥ ɗɑɔɌɓɔɗɘɎ Ɏ 

ɓɆəɝɓɔɗɘɎ"). 

ȵɔɣɘɔɒə ɌɋɑɆɤɟɎɋ ɍɆɓɎɒɆɘɢɗɥ "ɎɓɌɋɓɋɖɎɋɏ ɗɎɗɘɋɒ" ð ɓɋ ɘɖɔɉɆɏɘɋ Ɏɛ, ɕəɗɘɢ 
ɊɋɑɆɤɘ ɗɈɔɦ ɝɆɗɘɓɔɋ əɍɐɔɋ ɗɕɋɜɎɆɑɢɓɔɋ ɎɓɌɋɓɋɖɓɔɋ Ɋɋɑɔ, ɔɓɎ ɔɝɋɓɢ ɕɔɑɋɍɓɡ Ɏ 

ɓəɌɓɡ, ɓɔ ɔɓɎ ɓɋ ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ. 

Ȩ ɕɔɗɑɋɊɓɎɋ ɉɔɊɡ əɈɋɑɎɝɎɑɔɗɢ ɐɔɑɎɝɋɗɘɈɔ ɕɋɖɋɈɔɊɔɈ ɎɓɌɋɓɋɖɓɔɏ ɑɎɘɋɖɆɘəɖɡ, Ɏ 
ɗɑɔɈɔ engineering ɓɋ əɊɔɗəɌɎɈɆɤɘɗɥ ɕɋɖɋɈɋɗɘɎ ɐɆɐ ñɎɓɌɋɓɋɖɎɥò, ɘɆɐ Ɏ ɔɗɘɆɈɑɥɤɘ 

ñɎɓɌɎɓɎɖɎɓɉɔɒò. ȵɋɖɋɈɔɊ ñɗɎɗɘɋɒɓɡɏ ɎɓɌɎɓɎɖɎɓɉò əɌɋ ɓɆɝɎɓɆɋɘ ɕɔɇɋɌɊɆɘɢ ð ɣɘɔ 
ɑɋɉɐɔ ɔɘɗɑɋɊɎɘɢ ɕɔ ɖɋɍəɑɢɘɆɘɆɒ ɗɖɆɈɓɋɓɎɥ Ɉ Ɏɓɘɋɖɓɋɘ-ɕɔɎɗɐɔɈɡɛ ɗɎɗɘɋɒɆɛ. ȲɔɌɓɔ 
ɗɝɎɘɆɘɢ, ɝɘɔ ñɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥò Ɏ ñɗɎɗɘɋɒɓɡɏ ɎɓɌɎɓɎɖɎɓɉò ɗɎɓɔɓɎɒɡ, ɓɔ ɋɗɘɢ 

ɒɆɑɋɓɢɐɆɥ ɕɖɔɇɑɋɒɆ: Ɉ ȶɔɗɗɎɎ ɕɔɝɋɒə-ɘɔ Ɉ ɘɋɛ ɒɋɗɘɆɛ, ɉɊɋ ɍɆɓɎɒɆɤɘɗɥ ɎɓɌɋɓɋɖɓɡɒ 
ɒɋɓɋɊɌɒɋɓɘɔɒ, Ɇ ɓɋ ɎɓɌɋɓɋɖɎɋɏ, ɓɆɍɡɈɆɤɘ ɋɉɔ ñɗɎɗɘɋɒɓɡɒ ɎɓɌɎɓɎɖɎɓɉɔɒò. ȸɆɐ 
ɝɘɔ ɇəɊɋɒ ɗɝɎɘɆɘɢ ñɎɓɌɋɓɋɖɎɤò Ɏ ñɎɓɌɎɓɎɖɎɓɉò ɗɎɓɔɓɎɒɆɒɎ, ɓɔ Ɉ ɗɑəɝɆɋ 

ñɎɓɌɎɓɎɖɎɓɉɆò ɕɖɔɈɋɖɥɘɢ ɓɆ ɈɗɥɐɎɏ ɗɑəɝɆɏ, ɓɋ ɒɋɓɋɊɌɒɋɓɘ ɑɎ Ɏɒɋɋɘɗɥ ɈɈɎɊə 
Ɉɒɋɗɘɔ ɝɎɗɘɔ ɎɓɌɋɓɋɖɓɔɏ ɖɆɇɔɘɡ. 

ȧɔɑɋɋ ɊɑɎɓɓɔɋ ɔɕɖɋɊɋɑɋɓɎɋ ɈɐɑɤɝɆɋɘ ɋɟɦ ɔɊɓə ɚɖɆɍə: ñȴɓɆ ɚɔɐəɗɎɖəɋɘɗɥ ɓɆ 
ɜɋɑɔɗɘɓɔɒ Ɏ ɔɊɓɔɈɖɋɒɋɓɓɔɒ/ɕɆɖɆɑɑɋɑɢɓɔɒ ɕɔɓɎɒɆɓɎɎ ɓəɌɊ ɗɘɋɏɐɛɔɑɊɋɖɔɈ; 
ɎɗɗɑɋɊɔɈɆɓɎɎ ɈɔɍɒɔɌɓɔɗɘɋɏ; ɊɔɐəɒɋɓɘɎɖɔɈɆɓɎɎ ɘɖɋɇɔɈɆɓɎɏ; Ɏ ɗɎɓɘɋɍɎɖɔɈɆɓɎɎ, 

ɕɖɔɈɋɖɐɋ, ɕɖɎɦɒɐɋ Ɏ ɕɔɗɘɋɕɋɓɓɔɒ ɕɔɥɈɑɋɓɎɎ ɎɓɌɋɓɋɖɓɡɛ ɖɋɞɋɓɎɏ, Ɉ ɘɔ Ɉɖɋɒɥ ɐɆɐ 
Ɉ ɖɆɗɝɦɘ ɕɖɎɓɎɒɆɋɘɗɥ ɕɔɑɓɆɥ ɕɖɔɇɑɋɒɆ, ɔɘ ɎɗɗɑɋɊɔɈɆɓɎɥ ɐɔɓɜɋɕɜɎɎ ɗɎɗɘɋɒɡ Ɋɔ 
ɈɡɈɔɊɆ ɗɎɗɘɋɒɡ Ɏɍ ɣɐɗɕɑəɆɘɆɜɎɎò (It focuses on holistically and concurrently 
understanding stakeholder needs; exploring opportunities; documenting requirements; 
and synthesizing, verifying, validating, and evolving solutions while considering the 
complete problem, from system concept exploration through system disposal). ȸəɘ ɓəɌɓɔ 
ɕɔɊɝɋɖɐɓəɘɢ: 

ƀ ȼɋɑɔɐəɕɓɔɗɘɢ, ɐɔɘɔɖɆɥ ɕɔɊɝɦɖɐɓəɘɆ ɒɓɔɉɔɐɖɆɘɓɔ ð ɔɘ 
ñɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɔɗɘɎò Ɉ ɕɋɖɈɔɏ ɕɔɑɔɈɎɓɋ ɔɕɖɋɊɋɑɋɓɎɥ Ɋɔ ɜɋɑɔɗɘɓɔɗɘɎ 

Ɉɗɋɛ ɊɋɏɗɘɈɎɏ ɕɔ ɗɔɍɊɆɓɎɤ ɗɎɗɘɋɒɡ Ɉɔ Ɉɘɔɖɔɏ ɕɔɑɔɈɎɓɋ ɔɕɖɋɊɋɑɋɓɎɥ, Ɋɔ 
ɜɋɑɔɗɘɓɔɗɘɎ/ɕɔɑɓɔɘɡ ɕɖɔɇɑɋɒɡ, Ɋɔ ɔɛɈɆɘɆ Ɉɗɋɉɔ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ ɗɎɗɘɋɒɡ 
ñɔɘ ɖɔɌɊɋɓɎɥ Ɋɔ ɗɒɋɖɘɎò. ȼɋɑɔɗɘɓɔɗɘɢ (ɕɔɑɓɔɘɆ ɔɛɈɆɘɆ Ɉɗɋɛ ɝɆɗɘɋɏ ɜɋɑɋɈɔɏ 

ɗɎɗɘɋɒɡ ɗɔɉɑɆɗɔɈɆɓɓɡɒ Ɏɛ ɜɋɑɡɒ), ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɔɗɘɢ (ɕɔɑɓɔɘɆ ɔɛɈɆɘɆ 
Ɉɗɋɛ ɊɎɗɜɎɕɑɎɓ) ð ɣɘɔ ɐɑɤɝɋɈɔɋ, ɝɘɔ ɔɘɑɎɝɆɋɘ ɗɎɗɘɋɒɓəɤ ɎɓɌɋɓɋɖɎɤ ɔɘ Ɉɗɋɛ 
ɔɗɘɆɑɢɓɡɛ ɎɓɌɋɓɋɖɓɡɛ ɊɎɗɜɎɕɑɎɓ. 

ƀ ȵɆɖɆɑɑɋɑɢɓɔɗɘɢ ɈɡɕɔɑɓɋɓɎɥ ɗɆɒɡɛ ɖɆɍɓɡɛ ɕɖɆɐɘɎɐ (Ɇ ɓɋ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɋ 
ɈɡɕɔɑɓɋɓɎɋ Ɏɛ Ɉɔ ɈɖɋɒɋɓɎ, ɐɆɐ ɒɔɌɓɔ ɇɡɑɔ ɇɡ ɕɔɊəɒɆɘɢ, ɕɖɔɝɎɘɆɈ 

ɕɋɖɋɝɎɗɑɋɓɎɋ ɕɖɆɐɘɎɐ) 

ƀ Ȳɓɔɉɔ ɔɗɔɇɋɓɓɔɗɘɋɏ, ɐɔɘɔɖɡɋ ɇəɊəɘ ɕɔɓɥɘɓɡ ɕɔɍɊɓɋɋ (ɖɆɍɑɎɝɋɓɎɋ ɓəɌɊ 
ɕɔɑɢɍɔɈɆɘɋɑɋɏ Ɏ ɘɖɋɇɔɈɆɓɎɏ, ɕɖɔɈɋɖɐɎ Ɏ ɕɖɎɦɒɐɎ, əɕɔɖ ɓɆ ɗɎɓɘɋɍ Ɋɑɥ 
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ɕɖɔɘɎɈɔɕɔɗɘɆɈɑɋɓɎɥ ñɆɓɆɑɎɘɎɝɋɗɐɎɒò ɊɎɗɜɎɕɑɎɓɆɒ Ɏ ɘ.Ɋ.). 

ȹɕɖɆɌɓɋɓɎɋ: ɕɔɗɒɔɘɖɎɘɋ ɖɆɍɓɡɋ ɔɕɖɋɊɋɑɋɓɎɥ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ Ɏ ɓɆɏɊɎɘɋ Ɏɛ 
ɗɛɔɊɗɘɈɔ Ɏ ɖɆɍɑɎɝɎɥ 

(http://www.sebokwiki.org/wiki/Systems_Engineering_%28glossary%29 , 
http://www.sie.arizona.edu/sysengr/whatis/whatis.html , 
http://syse.pdx.edu/program/about.php  Ɏ ɘɆɐ ɊɆɑɋɋ ð ɕɔɉəɉɑɎɘɋ, ɝɘɔɇɡ ɓɆɏɘɎ ɇɔɑɢɞɋ 

ɔɕɖɋɊɋɑɋɓɎɏ). ȴɇɖɆɘɎɘɋ ɈɓɎɒɆɓɎɋ ɓɆ ɖɆɍɓɔɔɇɖɆɍɎɋ Ɏɗɕɔɑɢɍəɋɒɔɏ Ɉ ɣɘɎɛ 
ɔɕɖɋɊɋɑɋɓɎɥɛ ɘɋɖɒɎɓɔɑɔɉɎɎ. 

˻͍͔͍͔ͭͭͫͭͤͤͦͫͭΈ ͊͘ ͼ͔ͦͯͨͤͦͫͭ͟͡Έ ͙ ͔͙ͣ͗͒ͫͼ͙͙ͨͤ͊ͪͤͦͫͭ͡Έ 

ȴɘɈɋɘɗɘɈɋɓɓɔɗɘɢ ɍɆ Ɉɗɤ ɗɎɗɘɋɒə ɐɆɐ ɜɋɑɔɋ (whole system) Ɏ ɗɈɥɍɆɓɓɆɥ c ɣɘɎɒ 

ɒɋɌɕɖɋɊɒɋɘɓɔɗɘɢ/ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɔɗɘɢ (interdisciplinary) ɕɔɊɛɔɊɆ ɐ ɊɖəɉɎɒ 
ɎɓɌɋɓɋɖɎɥɒ (ɒɋɛɆɓɎɝɋɗɐɔɏ, ɣɑɋɐɘɖɎɝɋɗɐɔɏ, ɕɖɔɉɖɆɒɒɓɔɏ, ɕɖɋɊɕɖɎɥɘɎɥ Ɏ ɘ.Ɋ.) 
ɔɘɑɎɝɆɤɘ ɗɎɗɘɋɒɓəɤ ɎɓɌɋɓɋɖɎɤ ɔɘ Ɉɗɋɛ ɊɖəɉɎɛ ɎɓɌɋɓɋɖɓɡɛ ɊɎɗɜɎɕɑɎɓ. 

ȵɖɋɊɗɘɆɈɎɒ ɗɋɇɋ ɑɋɊɔɈəɤ ɇəɖɔɈəɤ ɕɑɆɘɚɔɖɒə: 

 

ȷɔɘɓɎ ɘɡɗɥɝ ɘɔɓɓ ɒɋɘɆɑɑɆ, ɇɋɘɔɓɆ, ɕɑɆɗɘɒɆɗɗɡ, ɓɋɔɇɛɔɊɎɒɡɛ ɖɆɗɛɔɊɓɡɛ 
ɒɆɘɋɖɎɆɑɔɈ, ɔɇəɝɋɓɓɆɥ ɈɆɛɘɆ ɊɔɑɌɓɡ ɗɔɇɖɆɘɢɗɥ Ɉɒɋɗɘɋ ɊɆɑɋɐɔ Ɉ ɒɔɖɋ ɗɖɋɊɎ ɑɢɊɆ Ɏ 
Ɉ ɗɘɖɔɉɔ ɔɕɖɋɊɋɑɦɓɓɡɏ ɒɔɒɋɓɘ ɣɘɆ ɔɉɖɔɒɓɆɥ ɐɔɓɗɘɖəɐɜɎɥ ɊɔɑɌɓɆ ɓɆɝɆɘɢ 

ɗɔɉɑɆɗɔɈɆɓɓɔ ɖɆɇɔɘɆɘɢ ð Ɏ ɓɋ ɕɖɔɗɘɔ ɖɆɇɔɘɆɘɢ, Ɇ ɕɖɎɓɔɗɎɘɢ ɕɖɎɇɡɑɢ Ɏ 
ɔɇɋɗɕɋɝɎɈɆɘɢ ɇɋɍɔɕɆɗɓɔɗɘɢ Ɉ ɝɆɗɘɎ ɍɆɉɖɥɍɓɋɓɎɥ ɔɐɖəɌɆɤɟɋɏ ɗɖɋɊɡ Ɏ ɍɊɔɖɔɈɢɥ 
ɓɆɛɔɊɥɟɋɏɗɥ ɓɆ ɕɑɆɘɚɔɖɒɋ ɈɆɛɘɡ. ȰɆɐɆɥ ɎɓɌɋɓɋɖɓɆɥ ɊɎɗɜɎɕɑɎɓɆ ɊɔɑɌɓɆ əɝɋɗɘɢ 

ɖɋɍəɑɢɘɆɘɡ ɖɆɇɔɘ Ɉɗɋɛ ɊɖəɉɎɛ ɎɓɌɋɓɋɖɓɡɛ ɊɎɗɜɎɕɑɎɓ ð ɗɔɇɖɆɘɢ Ɉ ɋɊɎɓɔɋ ɜɋɑɔɋ 
ɊɆɓɓɡɋ ɑɋɊɔɈɔɏ ɔɇɗɘɆɓɔɈɐɎ, ɗɆɓɎɘɆɖɓɡɛ ɓɔɖɒ Ɉ ɕɔɒɋɟɋɓɎɥɛ Ɋɑɥ ɔɇɗɑəɌɎɈɆɤɟɋɉɔ 
ɕɋɖɗɔɓɆɑɆ, ɔɇɋɗɕɋɝɋɓɎɋ ɣɑɋɐɘɖɎɝɋɗɘɈɔɒ ɕɔɕɆɈɞɎɛ ɘəɊɆ ɐɔɒɕɢɤɘɋɖɓɡɛ ɗɋɖɈɋɖɔɈ, 

ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ ɣɘɎɛ ɗɋɖɈɋɖɔɈ Ɏ ɕɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ? Ȱɘɔ ɔɍɆɇɔɘɎɘɗɥ əɝɦɘɔɒ 
Ɉ ɐɔɓɗɘɖəɐɜɎɎ ɕɑɆɘɚɔɖɒɡ ɎɍɒɋɓɋɓɎɏ Ɉ ɊɑɎɓɋ ɒɋɘɆɑɑɔɐɔɓɗɘɖəɐɜɎɏ ɍɆ ɗɝɦɘ ɖɆɍɓɎɜɡ 

ɗəɘɔɝɓɡɛ ɘɋɒɕɋɖɆɘəɖ Ɏ ɔɊɓɔɈɖɋɒɋɓɓɔ əɗɘɆɓɔɈɐɔɏ ɆɐəɗɘɎɝɋɗɐɎɛ ɊɆɘɝɎɐɔɈ ɓɆ ɘɖəɇɆɛ, 
ɐɔɘɔɖɡɋ ɕɖɔɗɑəɞɎɈɆɤɘ ɞɔɖɔɛ ɕɋɗɐɆ, ɝɘɔɇɡ ɕɔ ɣɘɔɒə ɞɔɖɔɛə ɒɔɌɓɔ ɇɡɑɔ 
ɔɕɖɋɊɋɑɎɘɢ Ɏɍɓɔɗ ɘɖəɇ? 

ȷɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɐɆɐ ɖɆɍ Ɏ ɥɈɑɥɋɘɗɥ ɘɔɏ ɊɎɗɜɎɕɑɎɓɔɏ, ɐɔɘɔɖɆɥ ɔɘɈɋɘɗɘɈɋɓɓɆ 
ɍɆ ɔɇɋɗɕɋɝɋɓɎɋ ɜɋɑɔɗɘɓɔɗɘɎ Ɉ ɎɓɌɋɓɋɖɓɔɒ ɕɖɔɋɐɘɋ: Ɏɒɋɓɓɔ ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ 
ɕɖɔɋɐɘɎɖəɤɘ ɓɋɚɘɥɓəɤ ɕɑɆɘɚɔɖɒə ɐɆɐ əɗɕɋɞɓɔɋ (ɇɋɍɔɕɆɗɓɔɋ, ɓɆɊɦɌɓɔɋ, 

http://www.sebokwiki.org/wiki/Systems_Engineering_%28glossary%29
http://www.sie.arizona.edu/sysengr/whatis/whatis.html
http://syse.pdx.edu/program/about.php
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ɕɖɎɇɡɑɢɓɔɋ, ɖɋɒɔɓɘɔɕɖɎɉɔɊɓɔɋ Ɏ ɘ.Ɋ. ð ɖɆɍɓɡɒ ɑɤɊɥɒ ɓəɌɓɔ ɔɘ ɣɘɔɏ ɕɑɆɘɚɔɖɒɡ 
ɖɆɍɓɔɋ) ɜɋɑɔɋ, ɕɔɘɔɒ ɖɆɍɊɆɤɘ ɝɆɗɘɎ ɖɆɇɔɘɡ ɎɓɌɋɓɋɖɆɒ ɕɔ ɗɕɋɜɎɆɑɢɓɔɗɘɥɒ 
(ɎɓɌɋɓɋɖɆɒ-ɗɘɖɔɎɘɋɑɥɒ, ɒɆɞɎɓɔɗɘɖɔɎɘɋɑɥɒ, ɎɓɌɋɓɋɖɆɒ-ɣɑɋɐɘɖɎɐɆɒ, 

ɐɔɒɕɢɤɘɋɖɟɎɐɆɒ/ɆɏɘɎɞɓɎɐɆɒ Ɏ ɘ.Ɋ.), Ɇ ɍɆɘɋɒ ɗɔɇɎɖɆɤɘ ɖɋɍəɑɢɘɆɘɡ Ɏɛ ɖɆɇɔɘ ɘɆɐ, 
ɝɘɔɇɡ ɕɔɑəɝɎɘɢ ɖɆɇɔɘɔɗɕɔɗɔɇɓəɤ Ɏ ɓɆɊɦɌɓəɤ ɗɎɗɘɋɒə. 

Ƀɘɔ ɉɑɆɈɓɡɏ ɕɖɎɍɓɆɐ, ɔɘɑɎɝɆɤɟɎɏ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɔɘ Ɉɗɋɛ ɊɖəɉɎɛ ɎɓɌɋɓɋɖɔɈ: 

ɔɓɎ ɔɘɈɋɝɆɤɘ ɍɆ ɕɖɔɋɐɘ Ɉ ɜɋɑɔɒ, ɗɖɆɍə Ɉɔ Ɉɗɋɛ ɋɉɔ ɊɋɘɆɑɥɛ ɐɆɐ Ɉ ɝɆɗɘɎ ɊɋɘɆɑɋɏ-
ɝɆɗɘɋɏ, ɘɆɐ Ɏ Ɉ ɝɆɗɘɎ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɊɋɘɆɑɢɓɡɛ ɍɓɆɓɎɏ ɔɘɊɋɑɢɓɡɛ ɊɎɗɜɎɕɑɎɓ. ȴɓɎ 

ɔɘɈɋɘɗɘɈɋɓɓɡ ɍɆ ɘɔ, ɝɘɔɇɡ ɓɋ ɇɡɑɔ ɕɖɔɕəɟɋɓɔ ɐɆɐɔɏ-ɓɎɇəɊɢ ɒɋɑɔɝɎ, ɈɋɊəɟɋɏ ɐ 
ɕɖɔɈɆɑə. 

ȷɆɒɔɑɦɘ ð ɣɘɔ ɒɓɔɉɔ-ɒɓɔɉɔ ɐəɗɐɔɈ ɒɋɘɆɑɑɆ Ɏ ɕɑɆɗɘɎɐɆ, ɗɎɓɛɖɔɓɓɔ ɑɋɘɥɟɎɛ ɓɆ 

ɗɐɔɖɔɗɘɎ 900ɐɒ/ɝɆɗ (0.85 ɔɘ ɗɐɔɖɔɗɘɎ ɍɈəɐɆ, ɣɘɔ ɘɎɕɔɈɆɥ ɗɐɔɖɔɗɘɢ Boeing 787 
Dreamliner) ɓɆ Ɉɡɗɔɘɋ 10ɐɒ. ȷɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ð ɣɘɔ ɘɔɘ, ɐɘɔ ɕɖɎɊəɒɆɑ, ɐɆɐ 
ɔɇɋɗɕɋɝɎɘɢ Ɏɛ ɓɆɊɦɌɓɡɏ Ɏ ɣɐɔɓɔɒɎɝɓɡɏ ɗɔɈɒɋɗɘɓɡɏ ɕɔɑɦɘ, əɈɥɍɆɈ ɗɆɒɡɋ ɖɆɍɓɡɋ 

ɘɖɋɇɔɈɆɓɎɥ (ɉɖəɍɔɕɔɊɠɦɒɓɔɗɘɢ, ɖɆɗɛɔɊ ɘɔɕɑɎɈɆ, ɊɆɑɢɓɔɗɘɢ ɕɔɑɦɘɆ, ɞəɒ ɕɖɎ Ɉɍɑɦɘɋ 
Ɏ ɕɔɗɆɊɐɋ, ɘɖɋɇɔɈɆɓɎɥ ɐ ɊɑɎɓɋ ɖɆɍɇɋɉɆ Ɏ ɕɔɗɆɊɐɎ, ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɑɦɉɐɔɉɔ 
ɔɇɗɑəɌɎɈɆɓɎɥ ɓɆ ɍɋɒɑɋ, ɔɘɗəɘɗɘɈɎɋ ɔɇɑɋɊɋɓɋɓɎɥ, ɇɋɍɔɕɆɗɓɔɗɘɢ ɑɤɊɋɏ ɓɆ ɇɔɖɘə, Ɏ 

ɘ.Ɋ. Ɏ ɘ.ɕ.), ɕɖɎ ɣɘɔɒ ɘɖɋɇɔɈɆɓɎɥ ɈɡɊɈɎɉɆɑɎɗɢ ɗɆɒɡɒɎ ɖɆɍɓɡɒɎ ɑɤɊɢɒɎ, 
ɕɖɋɊɗɘɆɈɑɥɤɟɎɒɎ ɗɆɒɡɋ ɖɆɍɓɡɋ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɡɋ Ɏ ɔɇɟɋɗɘɈɋɓɓɡɋ ɉɖəɕɕɡ. ȵɆɖɆ-
ɘɖɔɏɐɆ ɒɎɑɑɎɔɓɔɈ ɊɋɘɆɑɋɏ ɎɍɉɔɘɆɈɑɎɈɆɋɘɗɥ Ɏ ɗɔɇɎɖɆɋɘɗɥ Ɉ ɔɊɓɔ ɎɍɊɋɑɎɋ ð Ɏ 

ɗɆɒɔɑɦɘ ɑɋɘɎɘ, ɔɇɋɗɕɋɝɎɈɆɥ ɐɔɒɚɔɖɘ ɕɆɗɗɆɌɎɖɆɒ Ɏ ɕɖɎɇɡɑɢ ɈɑɆɊɋɑɢɜɆɒ! 

˨͡Ύ ;͔͎ͦ ͤͯ͗ͤ͊ ͙͔ͫͫͭͣͤ͊Ύ ͙͔͔͙ͤ͗ͤͪΎΥ ͔͙ͨͦ͋͒ͭΈ ͫͦ͗ͤͦͫͭ͡Έ 

ȷɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɖɋɞɆɋɘ ɍɆɊɆɝə ɕɖɋɔɊɔɑɋɓɎɥ ɎɓɌɋɓɋɖɓɔɏ ɗɑɔɌɓɔɗɘɎ (ɐɔɘɔɖɆɥ 
ɔɕɖɋɊɋɑɥɋɘɗɥ ɉɑɆɈɓɡɒ ɔɇɖɆɍɔɒ ɐɆɐ ɝɎɗɑɔ ɖɆɍɑɎɝɓɡɛ ɣɑɋɒɋɓɘɔɈ, ɐɔɘɔɖɡɋ ɊɔɑɌɓɡ 

ɕɖɔɈɍɆɎɒɔɊɋɏɗɘɈɔɈɆɘɢ Ɋɖəɉ ɗ Ɋɖəɉɔɒ, ɝɘɔɇɡ ɕɔɑəɝɎɘɢ ɜɋɑɋɈəɤ ɗɎɗɘɋɒə ð Ɏ 
ɗɑɔɌɓɡɋ ɗɎɗɘɋɒɡ ɓɋ ɕɔɒɋɟɆɤɘɗɥ ɓɎ Ɉ ɐɆɐəɤ ɗɆɒəɤ əɒɓəɤ ɉɔɑɔɈə, ɘɖɋɇəɋɘɗɥ 
ɗɕɋɜɎɆɑɢɓɆɥ ɊɎɗɜɎɕɑɎɓɆ, ɝɘɔɇɡ ɗɔɇɎɖɆɘɢ ɖɋɍəɑɢɘɆɘɡ ɊɋɥɘɋɑɢɓɔɗɘɎ ɗɆɒɡɛ ɖɆɍɓɡɛ 

ɎɓɌɋɓɋɖɔɈ Ɉ ɔɊɓɔ ɖɆɇɔɘɔɗɕɔɗɔɇɓɔɋ ɜɋɑɔɋ). 

ȲɎɐɖɔɈɔɑɓɔɈɐɆ ɗɔɊɋɖɌɆɑɆ Ɉ 2006 ɉɔɊə 212 ɝɆɗɘɋɏ 
(http://www.cadenas.de/ne ws/en/reader/items/out -of-many-one-a-surprisingly-large-

number-of-parts), ɓɔ ɋɗɑɎ Ɉɍɥɘɢ ɗɎɗɘɋɒɡ ɕɔɗɑɔɌɓɋɏ, ɘɔ ɗɝɦɘ ɑɋɉɐɔ ɕɋɖɋɛɔɊɎɘ ɓɆ 
ɒɎɑɑɎɔɓɡ ɝɆɗɘɋɏ ð Ɏ Ɉɔ ɒɓɔɉɎɛ ɐɖəɕɓɡɛ ɗɎɗɘɋɒɆɛ ɔɞɎɇɐɎ Ɉ ɑɤɇɔɏ Ɏɍ ɝɆɗɘɋɏ ɒɔɉəɘ 
ɕɖɎɈɔɊɎɘɢ ɐ ɐɆɘɆɗɘɖɔɚɆɒ. 

http://www.cadenas.de/news/en/reader/items/out-of-many-one-a-surprisingly-large-number-of-parts
http://www.cadenas.de/news/en/reader/items/out-of-many-one-a-surprisingly-large-number-of-parts
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(ɐɆɖɘɎɓɐɆ Ɏɍ ɒɆɘɋɖɎɆɑɔɈ Dassault Systemes) 

ȳɆ ɗɆɒɔɒ Ɋɋɑɋ ɐɆɖɘɎɓɐɆ ɣɘɆ ɕɖɎəɐɖɆɞɎɈɆɋɘ ɗɎɘəɆɜɎɤ ɗɔ ɗɑɔɌɓɔɗɘɢɤ. Ȩɔɘ ɇɔɑɋɋ 

ɘɔɝɓɆɥ ɎɓɚɔɖɒɆɜɎɥ ɕɔ ɗɆɒɔɑɦɘɆɒ Boeing (http://787updates.newai rplane.com/787-
Suppliers/World-Class-Supplier-Quality):  

 

Ȩ ɗɔɈɖɋɒɋɓɓɡɛ ɗɎɗɘɋɒɆɛ ɝɎɗɑɔ ɔɘɊɋɑɢɓɡɛ ɣɑɋɒɋɓɘɔɈ, ɐɔɘɔɖɡɋ ɓəɌɓɔ ɗɔɉɑɆɗɔɈɆɘɢ 

ɒɋɌɊə ɗɔɇɔɏ (Ɉ ɕɖɔɋɐɘɎɖɔɈɆɓɎɎ), Ɇ ɝɆɗɘɔ Ɏ ɗɔɍɊɆɘɢ ɗ ɓəɑɥ (Ɉ ɐɔɓɗɘɖəɎɖɔɈɆɓɎɎ) 
ɊɔɗɘɎɉɆɋɘ ɊɋɗɥɘɐɔɈ ɒɎɑɑɎɔɓɔɈ Ɉ ñɌɋɑɋɍɓɡɛò ɗɎɗɘɋɒɆɛ (Ɇ ɓɆ ɔɊɓɔɒ ɗɋɖɎɏɓɔ 
ɈɡɕəɗɐɆɋɒɔɒ ɣɑɋɐɘɖɔɓɓɔɒ ɝɎɕɋ FPGA Xilinx Virtex-Ultrascale XCVU440 ɝɎɗɑɔ 

ɔɘɊɋɑɢɓɡɛ ɘɖɆɓɍɎɗɘɔɖɔɈ ɔɜɋɓɎɈɆɋɘɗɥ ɓɆ 2014 ɉɔɊ ɇɔɑɋɋ ɝɋɒ Ɉ 20 ɒɎɑɑɎɆɖɊɔɈ ð 
http://en.wikipedia. org/wiki/Transistor_count ). 

ȷɔɉɑɆɗɓɔ ɑɋɉɋɓɊɋ, ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɈɕɋɖɈɡɋ ɕɔɥɈɎɑɆɗɢ ɐɆɐ ɒɋɘɔɊ ɈɋɊɋɓɎɥ 

ɖɆɇɔɘ Ɉ Ɉɔɋɓɓɔɏ ɔɘɖɆɗɑɎ ȷȾȦ, ɐɔɉɊɆ ɓəɌɓɔ ɇɡɑɔ ɗɐɖɋɗɘɎɘɢ ɊɈɆ ɗɈɋɖɛɗɑɔɌɓɡɛ 
ɎɓɌɋɓɋɖɓɡɛ ɕɖɔɋɐɘɆ: Ɇɘɔɒɓɡɏ ɕɖɔɋɐɘ ɕɔ ɗɔɍɊɆɓɎɤ ɥɊɋɖɓɔɉɔ ɔɖəɌɎɥ Ɏ ɕɖɔɋɐɘ 

ɗɔɍɊɆɓɎɥ ɇɆɑɑɎɗɘɎɝɋɗɐɎɛ ɖɆɐɋɘ, ɓɋɔɇɛɔɊɎɒɡɛ Ɋɑɥ ɊɔɗɘɆɈɐɎ ɣɘɔɉɔ ɔɖəɌɎɥ. ȳɋ ɇɡɑɔ 
ɓɎɐɆɐɎɛ ɉɔɑɔɈ ñɉɋɓɋɖɆɑɢɓɡɛ ɐɔɓɗɘɖəɐɘɔɖɔɈò, ɐɔɘɔɖɡɋ ɒɔɉɑɎ ɇɡɑɎ ɇɡ ɗɕɖɆɈɎɘɢɗɥ ɗ 

http://787updates.newairplane.com/787-Suppliers/World-Class-Supplier-Quality
http://787updates.newairplane.com/787-Suppliers/World-Class-Supplier-Quality
http://en.wikipedia.org/wiki/Transistor_count
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ɖɋɞɋɓɎɋɒ ɣɘɔɏ ɍɆɊɆɝɎ, Ɏ ɕɖɎɞɑɔɗɢ ɎɍɔɇɖɋɘɆɘɢ ɒɋɘɔɊɡ ɗɔɈɑɆɊɆɓɎɥ ɗɔ ɗɑɔɌɓɔɗɘɢɤ 
ɕɔɊɔɇɓɔɉɔ ɗɈɋɖɛɕɖɔɋɐɘɆ. 

ȷɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɊɋɑɆɋɘ ɓɋɈɔɍɒɔɌɓɔɋ ɈɔɍɒɔɌɓɡɒ: ɕɖɋɌɊɋ Ɉɗɋɉɔ ɣɘɔ ɔɘɓɔɗɎɘɗɥ 

ɐ ɘɔɒə, ɝɘɔ ɗɈɋɖɛɗɑɔɌɓɡɋ ɗɎɗɘɋɒɡ ɖɆɇɔɘɆɤɘ ɘɆɐ, ɐɆɐ ɍɆɊəɒɆɓɔ. ȷɎɗɘɋɒɓɡɋ 
ɎɓɌɋɓɋɖɡ ɇɔɑɢɞɋ Ɉɗɋɉɔ ɖɆɇɔɘɆɤɘ ɓɆ ɣɘɆɕɆɛ, ɐɔɉɊɆ ɗɆɒɔɏ ɗɎɗɘɋɒɡ ɋɟɦ ɓɋɘ, Ɏ Ɏɛ 
ɍɆɊɆɝɆ ɕɖɋɊɗɘɆɈɎɘɢ ɕɖɆɈɎɑɢɓɡɏ ɕɖɔɋɐɘ, Ɉ ɐɔɘɔɖɔɒ ɖɆɍɓɡɋ ɝɆɗɘɎ ɗɎɗɘɋɒɡ ɖɆɍɓɡɋ 

ɗɈɔɏɗɘɈɆ, ɐɔɘɔɖɡɒɎ ɍɆɓɎɒɆɤɘɗɥ ɖɆɍɓɡɋ ɎɓɌɋɓɋɖɓɡɋ ɊɎɗɜɎɕɑɎɓɡ, ɈɑɎɥɤɘ Ɋɖəɉ ɓɆ 
ɊɖəɉɆ ɘɆɐ, ɝɘɔɇɡ ɓɋ ɇɡɑɔ ɓɋɔɌɎɊɆɓɓɔɗɘɋɏ ɔɘ ɣɘɎɛ ɈɑɎɥɓɎɏ. ȷɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ 

ɔɘɈɋɘɗɘɈɋɓɋɓ ɍɆ ɘɔ, ɝɘɔɇɡ ɖɎɗɐɆ ɓɋəɊɆɝɎ, ɗɈɥɍɆɓɓɔɉɔ ɗ ɕɑɔɛɔɏ ɐɔɓɗɘɖəɐɜɎɋɏ, ɓɋ 
ɇɡɑɔ. ȷɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ɔɘɈɋɘɗɘɈɋɓɋɓ ɍɆ ɘɔ, ɝɘɔɇɡ ɓɋɈɔɍɒɔɌɓɔ ɗɑɔɌɓɡɋ ɗɎɗɘɋɒɡ 
ɍɆ ɓɋɈɔɍɒɔɌɓɔ ɐɔɖɔɘɐɔɋ Ɉɖɋɒɥ (ɣɘɔ ɔɍɓɆɝɆɋɘ ɕɖɋɌɊɋ Ɉɗɋɉɔ ɔɘɐɆɍ ɔɘ ɘəɕɔɉɔ ɒɋɘɔɊɆ 

ɕɖɔɇ Ɏ ɔɞɎɇɔɐ, ɘɋɒ ɇɔɑɋɋ ɝɘɔ Ɉ ɗɈɋɖɛɗɑɔɌɓɡɛ ɗɎɗɘɋɒɆɛ ɓɋɑɢɍɥ ɗɊɋɑɆɘɢ Ɉɗɋɛ 
ɈɔɍɒɔɌɓɡɛ ñɕɖɔɇò, ɝɘɔɇɡ ɕɔɑəɝɎɘɢ Ɉɗɋ ɈɔɍɒɔɌɓɡɋ ɔɞɎɇɐɎ) ɗɔɍɊɆɈɆɑɎɗɢ, Ɏ 
ɖɆɇɔɘɆɑɎ ɐɆɐ ɔɘ ɓɎɛ ɔɌɎɊɆɋɘɗɥ. 

ȶɆɓɢɞɋ ɑɤɊɎ ɇɔɖɔɑɎɗɢ ɗɔ ɗɑɔɌɓɔɗɘɢɤ ɘɋɒ, ɝɘɔ ɎɓɌɋɓɋɖɓɡɒɎ ɕɖɔɋɐɘɆɒɎ 
ɍɆɓɎɒɆɑɎɗɢ ɉɋɓɎɎ. ȷɋɏɝɆɗ ɓɆ ɉɋɓɎɆɑɢɓɔɗɘɢ ɓɋ ɓɆɊɋɤɘɗɥ: ɕɖɔɋɐɘɡ ɊɔɑɌɓɡ 
ɕɔɑəɝɆɘɢɗɥ əɗɕɋɞɓɡɒɎ ɓɋɍɆɈɎɗɎɒɔ ɔɘ ɉɋɓɎɆɑɢɓɔɗɘɎ ñɉɋɓɋɖɆɑɢɓɔɉɔ ɐɔɓɗɘɖəɐɘɔɖɆò, 

ɔɓɎ ɊɔɑɌɓɡ ɕɔɑəɝɆɘɢɗɥ əɗɕɋɞɓɡɒɎ ɓɆ ɔɗɓɔɈɋ ɒɋɘɔɊɆ ð ɉɋɓɎɆɑɢɓɔɗɘɢ ɕɖɎ ɣɘɔɒ 
ɕɔɍɈɔɑɥɋɘ ɊɔɕɔɑɓɎɘɋɑɢɓɔ ɕɔɊɓɎɒɆɘɢ ɕɑɆɓɐə ɗɑɔɌɓɔɗɘɎ, əɌɋ Ɉɡɗɔɐɔ ɕɔɊɓɥɘəɤ 
ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ ɒɡɞɑɋɓɎɥ Ɏ ɕɖɆɐɘɎɐ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. 

ȰɑɆɗɗɎɝɋɗɐɎɏ ɕɖɎɒɋɖ, ɕɔɐɆɍɡɈɆɤɟɎɏ ɖɆɇɔɘɔɗɕɔɗɔɇɓɔɗɘɢ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ð 
ɣɘɔ ñɆɣɖɔɐɔɗɒɔɗò (aerospace), ɆɈɎɆɜɎɔɓɓɆɥ Ɏ ɐɔɗɒɎɝɋɗɐɆɥ ɕɖɔɒɡɞɑɋɓɓɔɗɘɎ. ȰɆɐ 
ɎɍɈɋɗɘɓɔ, ɔɇɋɗɕɋɝɎɘɢ ɓɆɊɦɌɓɡɋ ɐɔɗɒɎɝɋɗɐɎɋ ɕɔɑɦɘɡ ɔɝɋɓɢ ɘɖəɊɓɔ, Ɋɔ ɗɎɛ ɕɔɖ. 

Ȳɓɔɉɔ ɑɋɘ ɇɡɘəɋɘ ɕɔɉɔɈɔɖɐɆ ɕɖɔ ɗɆɒɡɋ ɘɖəɊɓɡɋ ɊɋɑɆ ð ɝɘɔ ɣɘɔ ñrocket scienceò. 
Ȯɒɋɓɓɔ Ɉ ñɆɣɖɔɐɔɗɒɔɗɋò ɇɋɍ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɓɋ əɊɆɈɆɑɔɗɢ 

ɊɔɇɎɘɢɗɥ əɗɕɋɛɔɈ. ȴɗɓɔɈɆ ɐɔɓɗɘɖəɎɖɔɈɆɓɎɥ ɐɔɗɒɎɝɋɗɐɎɛ ɐɔɖɆɇɑɋɏ Ɉ NASA Ɏ 
ɋɈɖɔɕɋɏɗɐɔɒ ɐɔɗɒɎɝɋɗɐɔɒ ɆɉɋɓɘɗɘɈɋ ð ɣɘɔ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ. ȫɟɦ Ɉ 1969-1972 
ɉɔɊɆɛ Ɉ ɖɆɒɐɆɛ ɕɖɔɉɖɆɒɒɡ Apollo (ɈɊəɒɆɏɘɋɗɢ: ɣɘɔ ɇɔɑɋɋ 40 ɑɋɘ ɓɆɍɆɊ!) ɓɆ ɑəɓɓɔɏ 

ɔɖɇɎɘɋ ɕɔɇɡɈɆɑɔ 24 ɝɋɑɔɈɋɐɆ (Ɏɍ ɓɎɛ ɘɖɔɋ ð ɊɈɆɌɊɡ!), Ɇ ɓɆ ȱəɓɋ ɉəɑɥɑɔ 12 
ɐɔɗɒɔɓɆɈɘɔɈ, ɔɓɎ ɕɖɎɈɋɍɑɎ ɓɆ ȭɋɒɑɤ 382 ɐɉ ɑəɓɓɔɉɔ ɉɖəɓɘɆ 
(http://en.wikipedia.org/wiki/Apollo_program ). 

 

(ɒɋɗɘɆ ɕɔɗɆɊɐɎ ɒɎɗɗɎɏ Apollo). 

http://en.wikipedia.org/wiki/Apollo_program
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Ȩ ɕɖɔɉɖɆɒɒɋ Apollo ɎɗɕɔɑɢɍɔɈɆɑɎɗɢ ɊɈəɛɒɋɗɘɓɡɋ ɆɈɘɔɒɔɇɎɑɎ-ɕɑɆɓɋɘɔɛɔɊɡ ɆɌ Ɉ 
ɘɖɦɛ ɣɐɗɕɋɊɎɜɎɥɛ Ɏɍ ɞɋɗɘɎ, Ɏ Ɉ ɣɐɗɕɋɊɎɜɎɎ Apollo-16 ɊɆɌɋ ɇɡɑ ɕɔɗɘɆɈɑɋɓ ɖɋɐɔɖɊ 
ɗɐɔɖɔɗɘɎ ɕɋɖɋɊɈɎɌɋɓɎɥ ɕɔ ȱəɓɋ ɓɆ ɆɈɘɔɒɔɇɎɑɋ: 18 ɐɒ/ɝɆɗ (ɘɆɐɆɥ ɗɐɔɖɔɗɘɢ ɓɆ ȱəɓɋ 

ɔɉɖɔɒɓɆ: ɈɋɊɢ ɘɆɒ ɗɎɑɆ ɘɥɌɋɗɘɎ Ɉɞɋɗɘɋɖɔ ɒɋɓɢɞɋ, Ɏ ɊɔɖɔɉɎ ɔɘɓɤɊɢ ɓɋ 
ɆɗɚɆɑɢɘɔɈɡɋ, ɘɆɐ ɝɘɔ ɆɈɘɔɒɔɇɎɑɢ ɓɆ ɘɆɐɔɏ ɗɐɔɖɔɗɘɎ ɔɟəɘɎɒɔ ɕɔɊɇɖɆɗɡɈɆɑɔ). ȳɆ 
ɆɈɘɔɒɔɇɎɑɋ ɆɒɋɖɎɐɆɓɜɡ ɕɖɔɋɛɆɑɎ ɕɔɝɘɎ 36ɐɒ ɘɔɑɢɐɔ Ɉ ɣɐɗɕɋɊɎɜɎɎ Appolo-17, 

əɊɆɑɥɥɗɢ ɔɘ ɑəɓɓɔɉɔ ɒɔɊəɑɥ ɓɆ ɖɆɗɗɘɔɥɓɎɋ Ɋɔ 7.6ɐɒ. 

ȲɆɖɗɔɛɔɊ Opportunity ɕɖɔɞɦɑ ɍɆ Ɋɋɗɥɘɢ ɑɋɘ ɗɑəɌɇɡ ɇɔɑɋɋ 40 ɐɒ, ɓɔ əɌɋ ɓɋ ɕɔ ȱəɓɋ, 

Ɇ ɕɔ ȲɆɖɗə ð ɗ 2004ɉ. (http://en.wikipedia.org/wiki/Apollo_Lunar_Roving_Vehicle , ɘɆɒ 
ɈɡɖɆɍɎɘɋɑɢɓɆɥ ɐɆɖɘɎɓɐɆ). 

ȳɔ ɣɘɔ Ɉɗɦ ɊɔɗɘɎɌɋɓɎɥ ɊɆɑɦɐɔɉɔ əɌɋ ɕɖɔɞɑɔɉɔ. ȳɡɓɋɞɓɎɋ ɎɓɌɋɓɋɖɡ ɗɘɆɈɥɘ 

ɕɖɎɓɜɎɕɎɆɑɢɓɔ ɊɖəɉɎɋ ɍɆɊɆɝɎ. Ȩ 2014 ɉɔɊə ȮɓɊɎɥ ɗɘɆɑɆ ɗɘɖɆɓɔɏ, ɝɋɏ ɐɔɗɒɎɝɋɗɐɎɏ 
ɍɔɓɊ ɊɔɗɘɎɉ ɔɖɇɎɘɡ ȲɆɖɗɆ ɗ ɕɋɖɈɔɏ ɕɔɕɡɘɐɎ (ɐɗɘɆɘɎ, ɣɘɔ ɔɊɎɓ Ɏɍ ɑɔɍəɓɉɔɈ 
ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ: ñȷ ɕɋɖɈɔɉɔ ɖɆɍɆ ɕɖɆɈɎɑɢɓɔ!ò ð Ɏ ɘəɘ ɓəɌɓɔ əɝɋɗɘɢ, ɝɘɔ Ɏɍ 

40 ɕɔɑɦɘɔɈ ɓɆ ȲɆɖɗ ɒɋɓɢɞɋ ɕɔɑɔɈɎɓɡ ɔɐɆɍɆɑɎɗɢ əɗɕɋɞɓɡɒɎ) ɖɆɍɆ, Ɏ ɕɖɎ ɣɘɔɒ 
ɍɆɕəɗɐ ɔɇɔɞɦɑɗɥ Ɉɗɋɉɔ Ɉ US$73 ɒɑɓ., ɗɆɒɡɏ ɊɋɞɦɈɡɏ ɕɔɑɦɘ ɓɆ ȲɆɖɗ ɓɆ ɗɋɉɔɊɓɥ 
(http://en.wikipedia.org/wiki/Mars_Orbiter_Mission ). Ȱɘɔ ɣɘɔ ɊɋɑɆɑ? ȷɎɗɘɋɒɓɡɋ 

ɎɓɌɋɓɋɖɡ. ȳɆɕɖɎɒɋɖ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ Minal Sampath ɈɔɍɉɑɆɈɑɥɑɆ ɐɔɒɆɓɊə, 
ɗɔɍɊɆɈɞəɤ ɘɖɎ ɕɖɎɇɔɖɆ Ɋɑɥ ɣɘɔɉɔ ɒɆɖɗɎɆɓɗɐɔɉɔ ɗɕəɘɓɎɐɆ 
(http://www.bbc.com/news/world -asia-25989262):  

 
ȷɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ Ɏɍ ɋɈɖɔɕɋɏɗɐɔɉɔ ɐɔɗɒɎɝɋɗɐɔɉɔ ɆɉɋɓɘɗɘɈɆ Ɉ 2014 ɉɔɊə əɗɕɋɞɓɔ 

ɈɡɕɔɑɓɎɑɎ ɒɎɗɗɎɤ Rosetta ð ɕɔɗɆɊɎɑɎ ɗɕəɗɐɆɋɒɡɏ ɆɕɕɆɖɆɘ Philae c 12 
ɎɍɒɋɖɎɘɋɑɢɓɡɒɎ ɕɖɎɇɔɖɆɒɎ ɓɆ ɐɔɒɋɘə ɊɎɆɒɋɘɖɔɒ ɕɖɎɒɋɖɓɔ 4ɐɒ. Ƚɘɔɇɡ ɕɔɕɆɗɘɢ 

ɘɔɝɓɔ Ɉ ɓɆɍɓɆɝɋɓɓəɤ ɘɔɝɐə Ɏ Ɉ ɘɔɝɓɔ ɓɆɍɓɆɝɋɓɓɔɋ Ɉɖɋɒɥ Rosetta ɗɘɆɖɘɔɈɆɑɆ ɗ ȭɋɒɑɎ 
Ɉ 2004ɉ., Ɇ Ɉ 2012 Rosetta əɊɆɑɥɑɆɗɢ ɔɘ ȭɋɒɑɎ ɓɆ ɒɎɑɑɎɆɖɊ ɐɎɑɔɒɋɘɖɔɈ (Ɏ ɓɆ 
0.8ɒɑɖɊ. ȰɎɑɔɒɋɘɖɔɈ ɔɘ ȷɔɑɓɜɆ) ð 

http://www.esa.int/Our_Activities/Space_Science/Rosetta/Frequently_asked_questions. 
Ȩ ɒɔɒɋɓɘ ɈɗɘɖɋɝɎ ɗ ɐɔɒɋɘɔɏ Rosetta ɇɡɑɆ ɓɆ ɖɆɗɗɘɔɥɓɎɎ 405ɒɑɓ.ɐɒ Ɏ ɔɓɎ ɑɋɘɋɑɎ ɕɔ 
ɓɆɕɖɆɈɑɋɓɎɤ ɐ ȷɔɑɓɜə ɗɔ ɗɐɔɖɔɗɘɢɤ ɕɖɎɒɋɖɓɔ 55ɘɡɗ.ɐɒ/ɝɆɗ 

(http://www.esa.int/Our_Activi ties/Space_Science/Rosetta/Rosetta_arrives_at_comet_d
estination). Ȩɔɘ ɚɔɘɔɉɖɆɚɎɥ ɗɕəɗɐɆ ɒɔɊəɑɥ Philae, ɗɊɋɑɆɓɓɆɥ ɐɆɒɋɖɔɏ Rosetta (Ɉ ɣɘɔɘ 
ɒɔɒɋɓɘ Rosetta ɇɡɑɆ ɓɆ Ɉɡɗɔɘɋ ɕɖɎɒɋɖɓɔ 15.5ɐɒ ɓɆɊ ɕɔɈɋɖɛɓɔɗɘɢɤ ɐɔɒɋɘɡ, 

ɈɡɊɋɑɋɓɓɡɋ ɐɈɆɊɖɆɘɡ Ɏɒɋɤɘ ɗɘɔɖɔɓə 17ɒ ð 
http://www.esa.int/spaceinimages/Images/2014/11/OSIRIS_spots_Philae_drifting_acro
ss_the_comet):  

http://en.wikipedia.org/wiki/Apollo_Lunar_Roving_Vehicle
http://en.wikipedia.org/wiki/Mars_Orbiter_Mission
http://www.bbc.com/news/world-asia-25989262
http://www.esa.int/Our_Activities/Space_Science/Rosetta/Frequently_asked_questions
http://www.esa.int/Our_Activities/Space_Science/Rosetta/Rosetta_arrives_at_comet_destination
http://www.esa.int/Our_Activities/Space_Science/Rosetta/Rosetta_arrives_at_comet_destination
http://www.esa.int/spaceinimages/Images/2014/11/OSIRIS_spots_Philae_drifting_across_the_comet
http://www.esa.int/spaceinimages/Images/2014/11/OSIRIS_spots_Philae_drifting_across_the_comet
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ȴɗɓɔɈɆɘɋɑɢ ɐɔɗɒɎɝɋɗɐɔɏ ɚɎɖɒɡ SpaceX (http://www.spacex.com/ ) Ƀɑɔɓ ȲɆɗɐ 

ɕɔɗɘɆɈɎɑ ɜɋɑɢ ɗɓɎɍɎɘɢ ɗɘɔɎɒɔɗɘɢ ɍɆɕəɗɐɆ Ɉ 10 ɖɆɍ ɍɆ ɗɝɦɘ ɕɔɈɘɔɖɓɔɉɔ ɎɗɕɔɑɢɍɔɈɆɓɎɥ 
ɕɋɖɈɔɏ ɗɘəɕɋɓɎ ɖɆɐɋɘɡ ð ɝɘɔɇɡ ɍɆɘɖɆɘɡ ɓɆ ɍɆɕəɗɐ ɕɖɎɛɔɊɎɑɎɗɢ Ɉ ɔɗɓɔɈɓɔɒ ɓɆ 
ɘɔɕɑɎɈɔ, ɐɆɐ ɗɋɉɔɊɓɥ ə ɗɆɒɔɑɦɘɔɈ. ȵɔɗɆɊɔɝɓɆɥ ɕɑɔɟɆɊɐɆ ə ɓɋɉɔ ð ɕɑɆɘɚɔɖɒɆ, 

ɐɔɘɔɖɆɥ ɕɑɆɈɆɋɘ Ɉ ɒɔɖɋ: http://www.spacex.com/news/2014/12/16/x -marks-spot-
falcon-9-attempts-ocean-platform-landing. Ȩ 2015 ɉɔɊə Ƀɑɔɓ ȲɆɗɐ ɔɇɋɟɆɑ ɖɆɗɐɖɡɘɢ 
ɕɑɆɓɡ ɕɔ ɕɔɊɉɔɘɔɈɐɋ ɋɉɔ ɚɎɖɒɡ ɐ ɐɔɑɔɓɎɍɆɜɎɎ ȲɆɖɗɆ. ȰɆɐɔɏ ɒɋɘɔɊ ɖɆɇɔɘɡ? ȸɆɐɔɏ 

Ɍɋ, ɐɆɐ Ɉ NASA ð ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ. 

ȺɎɖɒɆ Virgin Galactic (http://en.wikipedia.or g/wiki/Virgin_Galactic) ɕɑɆɓɎɖəɋɘ 

ɔɗəɟɋɗɘɈɑɥɘɢ ɝɋɖɋɍ ɉɔɊ-ɊɈɆ ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɊɔɖɔɉɎɋ ɣɐɗɐəɖɗɎɎ Ɉ ɐɔɗɒɔɗ (ɇɋɍ 
ɈɡɛɔɊɆ ɓɆ ɔɖɇɎɘə, ɓɔ ɕɔ ɇɆɑɑɎɗɘɎɝɋɗɐɔɏ ɘɖɆɋɐɘɔɖɎɎ ɗ ɞɋɗɘɢɤ ɒɎɓəɘɆɒɎ 
ɓɋɈɋɗɔɒɔɗɘɎ), ɍɆ ɉɔɊ ɕɔɗɑɋ ɓɆɝɆɑɆ ɊɋɥɘɋɑɢɓɔɗɘɎ ɕɑɆɓɎɖəɥ əɊɈɔɎɘɢ ɝɎɗɑɔ 

ɐɔɗɒɔɓɆɈɘɔɈ (ɕɔɊɓɎɒɆɈɞɎɛɗɥ ɓɆ Ɉɡɗɔɘə ɇɔɑɋɋ 100ɐɒ ɓɆɊ ɕɔɈɋɖɛɓɔɗɘɢɤ ȭɋɒɑɎ) ð 
ɓɆ 8 Ɏɤɓɥ 2013ɉ. ɓɆ ȭɋɒɑɋ ɇɡɑɔ 532 ɐɔɗɒɔɓɆɈɘɆ Ɏɍ 36 ɗɘɖɆɓ. 

ȵɔɊɈɔɊɓɆɥ ɑɔɊɐɆ ɐɑɆɗɗɆ Astute (ȨɋɑɎɐɔɇɖɎɘɆɓɎɥ) Ɏɒɋɋɘ ɇɔɑɋɋ ɒɎɑɑɎɔɓɆ 

ɐɔɒɕɑɋɐɘəɤɟɎɛ (http://gregornot.wordpress.com/2008/10/22/one -of-the-most-
complex-engineering-projects-in-world%E2%80%99/ ), Ɇɘɔɒɓɡɋ ɣɑɋɐɘɖɔɗɘɆɓɜɎɎ 
Ɏɒɋɤɘ ɕɔɖɥɊɐɆ 4 ɒɑɓ. ɐɔɒɕɑɋɐɘəɤɟɎɛ (ɘɔɑɢɐɔ ɝɎɗɑɔ Ɏɛ ɐɖəɕɓɡɛ ɕɔɊɗɎɗɘɋɒ ȩȮȵɡ 

ɔɜɋɓɎɈɆɤɘ Ɉ 400-700), Ɇ ɉɖɆɌɊɆɓɗɐɎɋ ɕɆɗɗɆɖɌɎɖɗɐɎɋ ɗəɊɆ ɐɑɆɗɗɆ Oasis ɑɎɞɢ 
ɓɋɒɓɔɉɔ əɗɘəɕɆɤɘ ɆɈɎɆɓɔɗɜɆɒ Ɉ Ɏɛ ɖɆɍɒɋɖɆɛ 
(http://en.wikipedia.org/wiki/Oasis_class_cruise_ ship). 

ȵɔɋɍɊ ɗɔ ɗɐɔɖɔɗɘɢɤ 200ɐɒ Ɉ ɝɆɗ ɝəɊɔ ɘɔɑɢɐɔ Ɉ ȶɔɗɗɎɎ (ɖɋɐɔɖɊ ɗɐɔɖɔɗɘɎ Ɍɋɑɋɍɓɔɏ 
ɊɔɖɔɉɎ 210ɐɒ/ɝɆɗ ɇɡɑ ɊɔɗɘɎɉɓəɘ ɋɟɦ Ɉ ɔɐɘɥɇɖɋ 1903ɉ. ð 
http://en.wikipedia.org/wiki/High -speed_rail), ɓɔ Ɉ 2008 ȰɎɘɆɏ ɔɘɐɖɡɑ ɑɎɓɎɤ "Wuhan 

ï Guangzhou", ɞɘɆɘɓɆɥ ɗɐɔɖɔɗɘɢ ɓɆ ɐɔɘɔɖɔɏ Ɋɔ Ɏɤɑɥ 2011 ɉɔɊɆ ɇɡɑɆt 350 ɐɒ/ɝɆɗ, 
ɕɔɗɑɋ ɝɋɉɔ ɇɡɑɆ ɗɓɎɌɋɓɆ Ɋɔ Ɉɗɋɉɔ 300ɐɒ/ɝɆɗ. ȳɆɝɆɘɆ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɆɥ ɖɆɇɔɘɆ 
ɕɔ ɕɖɔɋɐɘə Hyperloop, ɉɊɋ ɈɆɉɔɓɝɎɐɎ ɇəɊəɘ ɊɈɎɉɆɘɢɗɥ ɗɔ ɗɐɔɖɔɗɘɥɒɎ, ɇɑɎɍɐɎɒɎ ɐ 

1000ɐɒ/ɝ Ɉ ɘɖəɇɆɛ ɗ ɕɔɓɎɌɋɓɓɡɒ ɊɆɈɑɋɓɎɋɒ ɈɔɍɊəɛɆ 
(http://en.wikipedia.org/wiki/Hyperloop ).  

ȳɋɇɔɗɐɖɦɇɡ əɌɋ ɗɘɖɔɥɘ Ɉɡɗɔɘɔɏ ɇɔɑɋɋ 1ɐɒ (Kingdom Tower, Jeddah Saudi Arabia, 
ɓɆɝɆɑɔ ɗɘɖɔɎɘɋɑɢɗɘɈɆ Ɉ 2013 ɉɔɊə, ɔɐɔɓɝɆɓɎɋ Ɉ 2019, 167 ɣɘɆɌɋɏ, ɈɡɗɔɘɆ 1007 

http://www.spacex.com/
http://www.spacex.com/news/2014/12/16/x-marks-spot-falcon-9-attempts-ocean-platform-landing
http://www.spacex.com/news/2014/12/16/x-marks-spot-falcon-9-attempts-ocean-platform-landing
http://en.wikipedia.org/wiki/Virgin_Galactic
http://gregornot.wordpress.com/2008/10/22/one-of-the-most-complex-engineering-projects-in-world%E2%80%99/
http://gregornot.wordpress.com/2008/10/22/one-of-the-most-complex-engineering-projects-in-world%E2%80%99/
http://en.wikipedia.org/wiki/Oasis_class_cruise_ship
http://en.wikipedia.org/wiki/High-speed_rail
http://en.wikipedia.org/wiki/Hyperloop
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ɒɋɘɖɔɈ, http://skyscraperpage.com/diagrams/?searchID=202 ). ȹɌɋ ɕɔɗɘɖɔɋɓɔ ɍɊɆɓɎɋ 
Ɉɡɗɔɘɔɏ 828 ɒɋɘɖɔɈ (Burj Khalifa, Dubai Unated Arab Emirates, ɕɔɗɘɖɔɋɓɔ Ɉ 2010 ɉɔɊə, 
http://skyscraperpage.com/diagrams/?searchID=200 ).  

Ȱɘɔ ɔɘɈɋɘɗɘɈɋɓɋɓ ɍɆ ɕɖɆɈɎɑɢɓɔɗɘɢ ɕɖɔɋɐɘɆ, ɕɖɆɈɎɑɢɓɔɗɘɢ ɈɡɇɖɆɓɓɔɉɔ ɖɋɞɋɓɎɥ, 
ɗɔɇɑɤɊɋɓɎɋ Ɉɗɋɛ ɗɑɔɌɓɋɏɞɎɛ ɕɖɆɐɘɎɐ, ɊɆɤɟɎɛ ɓɆ ɈɡɛɔɊɋ ñɕɖɆɈɎɑɢɓɔ ɗ ɕɋɖɈɔɉɔ 
ɖɆɍɆò? ȷɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ: Ɏɒɋɓɓɔ ɔɓɎ ɊɔɑɌɓɡ ɕɖɎɊəɒɆɘɢ ɘɆɐɎɋ ɘɋɛɓɎɝɋɗɐɎɋ 

ɖɋɞɋɓɎɥ, ɝɘɔɇɡ ɓɋ ɇɡɑɔ ɓɋɕɖɎɥɘɓɡɛ (Ɉɕɖɔɝɋɒ, Ɏ ɕɖɎɥɘɓɡɛ ɘɔɌɋ) ɓɋɔɌɎɊɆɓɓɔɗɘɋɏ 
ɕɖɎ ɎɍɉɔɘɔɈɑɋɓɎɎ, ɣɐɗɕɑəɆɘɆɜɎɎ Ɏ ɕɔɗɑɋɊəɤɟɋɒ ɈɡɈɔɊɋ Ɏɍ ɣɐɗɕɑəɆɘɆɜɎɎ ɗɎɗɘɋɒ, 

ɗɔɍɊɆɈɆɋɒɡɛ Ɉɔ Ɉɗɋɛ ɣɘɎɛ ɗɑɔɌɓɋɏɞɎɛ ɕɖɔɋɐɘɆɛ. Ȯ ɣɘɎ ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ 
ɗɕɖɆɈɑɥɤɘɗɥ ð ɐɆɌɊɡɏ ɉɔɊ ɗɈɋɖɛɗɑɔɌɓɡɋ ɕɖɔɋɐɘɡ ɕɖɔɞɑɡɛ ɑɋɘ ɗɘɆɓɔɈɥɘɗɥ ɕɖɔɗɘɔ 
ɗɑɔɌɓɡɒɎ, Ɇ ɗɑɔɌɓɡɋ ɕɖɔɋɐɘɡ ð ɘɎɕɔɈɡɒɎ. Ƀɘɔ ɓɋ ɍɓɆɝɎɘ, ɝɘɔ ɘɆɐɎɋ ɕɖɔɋɐɘɡ, ɐɆɐ 

ɕɔɑɦɘ ɓɆ ɑəɓə ɎɑɎ ɗɔɍɊɆɓɎɋ Ɇɘɔɒɓɔɏ ɗɘɆɓɜɎɎ ɗɘɆɓɔɈɥɘɗɥ ɇɔɑɋɋ ɕɖɔɗɘɡɒɎ. ȳɋɘ, ɓɋ 
ɗɘɆɓɔɈɥɘɗɥ: ɓɆɔɇɔɖɔɘ. ȷɑɔɌɓɔɗɘɢ ɣɘɎɛ ɕɖɔɋɐɘɔɈ ɉɔɊ ɔɘ ɉɔɊɆ ɖɆɗɘɦɘ ɍɆ ɗɝɦɘ 
ɔɕɋɖɋɌɆɤɟɋɉɔ ɖɔɗɘɆ ɘɖɋɇɔɈɆɓɎɏ, ɕɖɋɌɊɋ Ɉɗɋɉɔ ɘɖɋɇɔɈɆɓɎɏ ɇɋɍɔɕɆɗɓɔɗɘɎ. 

ȷɔɍɊɆɈɆɘɢ ɘɆɐɎɋ ɗɑɔɌɓɡɋ ɗɎɗɘɋɒɡ ɒɔɉəɘ ɘɔɑɢɐɔ ɇɔɑɢɞɎɋ ɒɓɔɉɔɊɎɗɜɎɕɑɎɓɆɖɓɡɋ 
ɐɔɑɑɋɐɘɎɈɡ, ɐɔɘɔɖɡɋ ɘɖɋɇəɤɘ ɐɆɐɔɏ-ɘɔ ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɔɏ ɔɖɉɆɓɎɍɆɜɎɎ Ɉ 
ɖɆɍɊɋɑɋɓɎɎ əɒɗɘɈɋɓɓɔɉɔ ɘɖəɊɆ. Ȯɒɋɓɓɔ Ɉɔɕɖɔɗɡ əɊɋɖɌɆɓɎɥ ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɔɏ 

ɜɋɑɔɗɘɓɔɗɘɎ Ɏ ɔɖɉɆɓɎɍɆɜɎɎ ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɡɛ ɖɆɇɔɘ Ɏ ɖɋɞɆɋɘ ɗɎɗɘɋɒɓɆɥ 
ɎɓɌɋɓɋɖɎɥ. ȴɓɆ: 

ƀ əɊɋɖɌɎɈɆɋɘ ɜɋɑɔɋ Ɉɗɋɉɔ ɎɓɌɋɓɋɖɓɔɉɔ ɖɋɞɋɓɎɥ Ɋɑɥ ɗɆɒɡɛ ɖɆɍɓɡɛ 

ɍɆɘɖɆɉɎɈɆɋɒɡɛ ɎɓɌɋɓɋɖɓɡɒ ɕɖɔɋɐɘɔɒ ɑɤɊɋɏ (ɗɘɋɏɐɛɔɑɊɋɖɔɈ). Ƀɘɔ ɔɗɓɔɈɓɔɏ 
ɕɖɋɊɒɋɘ ɓɆɞɋɏ ɐɓɎɉɎ. 

ƀ Ȯɗɕɔɑɢɍəɋɘ ɕɖɆɐɘɎɐɎ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ Ɋɑɥ ɗɔɍɊɆɓɎɥ əɗɕɋɞɓɔɉɔ 

ɎɓɌɋɓɋɖɓɔɉɔ ɖɋɞɋɓɎɥ ð ɓɆɞɆ ɐɓɎɉɆ ɓɋ ɖɆɗɗɐɆɍɡɈɆɋɘ ɕɔɊɖɔɇɓɔ ɔɇ ɣɘɎɛ 
ɕɖɆɐɘɎɐɆɛ, ɓɔ ɊɆɦɘ ɗɗɡɑɐɎ ɓɆ ɊɔɕɔɑɓɎɘɋɑɢɓəɤ ɑɎɘɋɖɆɘəɖə. 

ȷɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɗɘɖɋɒɎɘɋɑɢɓɔ ɖɆɍɈɎɈɆɋɘɗɥ. Ȩ Ɏɤɓɋ 2014 ɉɔɊɆ ɒɋɌɊəɓɆɖɔɊɓɡɏ 
ɗɔɈɋɘ ɕɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ (INCOSE) ɈɡɕəɗɘɎɑ INCOSE Systems Engineering 
Vision 2025 ï çɈȮɊɋɓɎɋè ɘɔɉɔ, ɐɆɐɔɏ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɇəɊɋɘ ɝɋɖɋɍ Ɋɋɗɥɘɢ ɑɋɘ, 

Ɉ 2025 ɉɔɊə: 
http://www.incose.org/newsevents/announcements/docs/SystemsEngineeringVision_20
25_June2014.pdf 

ȲɔɌɓɔ ɑɎ ɗɎɗɘɋɒɓəɤ ɎɓɌɋɓɋɖɎɤ ɕɖɎɒɋɓɥɘɢ Ɉ ɕɖɔɗɘɡɛ ɕɖɔɋɐɘɆɛ? ȪɆ, ñɐɆɞə ɒɆɗɑɔɒ 
ɓɋ ɎɗɕɔɖɘɎɞɢò, ɛɔɖɔɞɋɋ ɒɡɞɑɋɓɎɋ Ɏ ɛɔɖɔɞɎɋ Ɏɓɗɘɖəɒɋɓɘɡ ɕɔɒɔɉɆɤɘ ɈɋɍɊɋ. Ȩ ɘɔɒ 
ɝɎɗɑɋ Ɋɑɥ ɓɋɇɔɑɢɞɎɛ ɕɖɔɋɐɘɔɈ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɗɓɎɌɆɋɘ 

ɘɖɋɇɔɈɆɓɎɥ ɐ ɉɋɓɎɆɑɢɓɔɗɘɎ ɎɓɌɋɓɋɖɔɈ: ɊəɒɆɘɢ ɕɔɒɔɉɆɋɘ ɒɋɘɔɊ (Ɏ ɐɔɒɕɢɤɘɋɖɡ ð Ɉ 
ɗɎɑə ɕɔɓɎɒɆɓɎɥ, ɝɘɔ ɔɓɎ ɊɔɑɌɓɡ ɊɋɑɆɘɢ), Ɇ ɓɋ ñɔɇɟɆɥ ɉɋɓɎɆɑɢɓɔɗɘɢò. ȳəɌɓɔ ɑɎ 
ñɕɖɔɗɘɔ ɎɓɌɋɓɋɖɆɒò ɇɡɘɢ ɍɓɆɐɔɒɡɒ ɗ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɋɏ? ȪɆ, ɔɓɎ ɇəɊəɘ ɑəɝɞɋ 

ɕɔɓɎɒɆɘɢ, ɐɆɐ Ɏɒ ɈɍɆɎɒɔɊɋɏɗɘɈɔɈɆɘɢ ɗ ɒɓɔɉɔɝɎɗɑɋɓɓɡɒɎ ɗɘɋɏɐɛɔɑɊɋɖɆɒɎ Ɏ ɐɆɐ 
ɔɇɋɗɕɋɝɎɘɢ əɗɕɋɞɓɔɗɘɢ ɗɈɔɋɏ ɗɎɗɘɋɒɡ. Ȩɕɖɔɝɋɒ, ñɕɖɔɗɘɔ ɎɓɌɋɓɋɖɔɈò ɝɆɗɘɔ əɌɋ 
əɝɆɘ ɔɗɓɔɈɓɡɒ ɕɖɆɐɘɎɐɆɒ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɛɔɘɥ Ɏ ɓɋɥɈɓɔ Ɏ ɇɋɍ ɔɕɔɖɡ ɓɆ 

ɗɎɗɘɋɒɓɔɋ ɒɡɞɑɋɓɎɋ. ȳəɌɓɔ ɑɎ ɇɡɘɢ ɍɓɆɐɔɒɡɒ ɗ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɡɒ ɒɡɞɑɋɓɎɋɒ 
ɒɋɓɋɊɌɋɖɆɒ? ȪɆ, ɋɗɑɎ ɔɓɎ ɛɔɘɥɘ ɕɔɓɎɒɆɘɢ ɗɆɒɡɛ ɖɆɍɓɡɛ ɎɓɌɋɓɋɖɔɈ Ɏ ɗɔɘɖəɊɓɎɝɆɘɢ 
ɗ ɓɎɒɎ. 

ȳɔ ɕɔɝɋɒə ɗɎɗɘɋɒɓəɤ ɎɓɌɋɓɋɖɎɤ ɓɆɍɈɆɑɎ Ɏɒɋɓɓɔ ɗɎɗɘɋɒɓɔɏ, Ɇ ɓɋ ɐɆɐɔɏ-ɘɔ Ɋɖəɉɔɏ 
ɎɓɌɋɓɋɖɎɋɏ? ȵɔɘɔɒə ɐɆɐ ɓɆ ɗɋɉɔɊɓɥɞɓɎɏ Ɋɋɓɢ ɋɊɎɓɗɘɈɋɓɓɡɒ ɗɕɔɗɔɇɔɒ əɊɋɖɌɆɘɢ 

ɗɈɋɖɛɗɑɔɌɓɔɋ ɜɋɑɔɋ Ɉ ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɡɛ ɕɖɔɋɐɘɆɛ ɥɈɑɥɋɘɗɥ ɎɗɕɔɑɢɍɔɈɆɓɎɋ 
ɗɎɗɘɋɒɓɔɉɔ ɕɔɊɛɔɊɆ, Ɉ ɐɔɘɔɖɔɒ ɘɋɖɒɎɓ ñɗɎɗɘɋɒɆò Ɏɗɕɔɑɢɍəɋɘɗɥ Ɉ ɗɕɋɜɎɆɑɢɓɔɒ 
ɗɒɡɗɑɋ, Ɏ ɐɔɘɔɖɡɏ ɕɔɊɖɆɍəɒɋɈɆɋɘ ɗɕɋɜɎɆɑɢɓɔɋ əɗɘɖɔɏɗɘɈɔ ɒɡɞɑɋɓɎɥ Ɋɑɥ 

http://skyscraperpage.com/diagrams/?searchID=202
http://skyscraperpage.com/diagrams/?searchID=200
http://www.incose.org/newsevents/announcements/docs/SystemsEngineeringVision_2025_June2014.pdf
http://www.incose.org/newsevents/announcements/docs/SystemsEngineeringVision_2025_June2014.pdf
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ɕɖɎɒɋɓɥɤɟɎɛ ɗɎɗɘɋɒɓɡɏ ɕɔɊɛɔɊ ɑɤɊɋɏ. Ƀɘɔɒə ɒɡɞɑɋɓɎɤ Ɏ ɕɔɗɈɥɟɋɓɆ ɓɆɞɆ ɐɓɎɉɆ. 

ȹɕɖɆɌɓɋɓɎɋ: ɔɜɋɓɎɘɋ, ɗɐɔɑɢɐɔ ɔɘɊɋɑɢɓɡɛ ɝɆɗɘɋɏ Ɉ ɖɆɍɖɆɇɆɘɡɈɆɋɒɔɏ Ɉ ɈɆɞɋɒ 
ɕɖɔɋɐɘɋ ɗɎɗɘɋɒɋ. ȷɑɡɞɆɑɎ ɑɎ Ɉɡ, ɝɘɔ Ɉ ɕɖɔɋɐɘɋ ɥɈɓɔ Ɏɗɕɔɑɢɍəɋɘɗɥ ɐɆɐɔɏ-ɘɔ ɒɋɘɔɊ 

ɖɆɇɔɘɡ (ɓɋɔɇɥɍɆɘɋɑɢɓɔ ñɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥò, ɓɔ ɛɔɘɢ ɐɆɐɔɏ-ɘɔ, ɔ ɐɔɘɔɖɔɒ 
ɓɆɕɎɗɆɓ əɝɋɇɓɎɐ, ɐɔɘɔɖɡɏ ɕɖɋɕɔɊɆɦɘɗɥ Ɉ Ȩȹȭɋ)? ȰɆɐ Ɉɡ ɗɝɎɘɆɋɘɋ, ɕɔɝɋɒə ɕɖɎ Ɉɗɋɛ 
ɖɆɍɉɔɈɔɖɆɛ ɔ ɑɎɊɋɖɗɘɈɋ ɗɔɈɋɘɗɐɔɏ ɐɔɗɒɔɓɆɈɘɎɐɎ ɋɏ ɓɋ əɊɆɑɔɗɢ ɕɖɎ ɕɖɆɐɘɎɝɋɗɐɎ 

ɓɋɔɉɖɆɓɎɝɋɓɓɡɛ ɖɋɗəɖɗɆɛ ɕɔɗɑɆɘɢ ɐɔɗɒɔɓɆɈɘɔɈ ɓɆ ȱəɓə Ɉ ɓɆɝɆɑɋ 70-ɛ? 

˽ͪͦͺ͔͙ͫͫΎ ͙͔͎ͫͫͭͣͤͦͦ ͙͔͔ͤ͗ͤͪ͊ 

˿͙͔ͫͭͣͤ·͚ ͙͔͔ͤ͗ͤͪ ͊͟͟ ͨͪͦͺ͔͙ͫͫΎ 

ȷɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ð ɣɘɔ ɘɔɘ, ɐɘɔ ɔɘɈɋɝɆɋɘ ɍɆ əɗɕɋɞɓɔɗɘɢ ɗɎɗɘɋɒɡ Ɉ ɜɋɑɔɒ. ȸɋ, 
ɐɘɔ ɍɆɓɎɒɆɤɘɗɥ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɋɏ, ɓɆɍɡɈɆɤɘɗɥ ɗɎɗɘɋɒɓɡɒɎ ɎɓɌɋɓɋɖɆɒɎ 

(systems engineer), Ɇ ɗɆɒɆ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɘɋɒ ɗɆɒɡɒ ɥɈɑɥɋɘɗɥ ɕɖɔɚɋɗɗɎɋɏ Ɉ 
ɐɑɆɗɗɎɝɋɗɐɔɒ ɗɒɡɗɑɋ ɣɘɔɉɔ ɗɑɔɈɆ: ɋɗɘɢ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɡɋ ɆɗɗɔɜɎɆɜɎɎ ɗɎɗɘɋɒɓɡɛ 
ɎɓɌɋɓɋɖɔɈ, ɕɖɔɈɔɊɥɘɗɥ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɡɋ ɐɔɓɚɋɖɋɓɜɎɎ, ɋɗɘɢ əɝɋɇɓɡɋ ɐəɖɗɡ Ɉ 

ɗɎɗɘɋɒɋ Ɉɡɗɞɋɉɔ ɔɇɖɆɍɔɈɆɓɎɥ. 

ȴ ɕɖɔɚɋɗɗɎɎ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ ɛɔɖɔɞɔ ɖɆɗɗɐɆɍɡɈɆɋɘɗɥ Ɉ ɕɆɖɋ ɈɎɊɋɔɑɋɐɜɎɏ 
ɉɑɆɈɓɔɉɔ ɎɓɌɋɓɋɖɆ NASA ɕɔ ɒɎɗɗɎɥɒ Ɉ ɗɔɑɓɋɝɓɔɏ ɗɎɗɘɋɒɋ Gentry Lee: 

http://spacese.spacegrant.org/index.php?page=videos  . Gentry Lee ɕɡɘɆɋɘɗɥ ɕɔɐɆɍɆɘɢ, 
ɐɆɐɎɒ ɊɔɑɌɋɓ ɇɡɘɢ "ɎɊɋɆɑɢɓɡɏ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ" Ɏ ɕɖɎɈɔɊɎɘ ɒɓɔɉɔ ɕɖɎɒɋɖɔɈ Ɏɍ 
ɌɎɍɓɎ NASA. 

ȷɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɊɔɑɌɓɡ ɇɡɘɢ ɘɋɛɓɎɝɋɗɐɎɒɎ ɑɎɊɋɖɆɒɎ Ɉ ɎɓɌɋɓɋɖɓɡɛ 
ɐɔɑɑɋɐɘɎɈɆɛ. ȵɔɓɥɘɎɋ ɘɋɛɓɎɝɋɗɐɔɉɔ ɑɎɊɋɖɗɘɈɆ (technical leadership) ɔɍɓɆɝɆɋɘ 
ɕɔɒɔɟɢ Ɉ ɔɖɉɆɓɎɍɆɜɎɎ ɐɔɑɑɋɐɘɎɈɓɔɏ ɒɡɗɑɎɘɋɑɢɓɔɏ ɖɆɇɔɘɡ ɕɔ ɔɘɓɔɞɋɓɎɤ ɐ ɘɔɏ ɎɑɎ 

Ɏɓɔɏ ɘɋɛɓɎɝɋɗɐɔɏ ɎɊɋɋ: Ɉɗɋ əɝɆɗɘɓɎɐɎ ɕɖɔɋɐɘɆ ɊɔɑɌɓɡ ɊɋɑɆɘɢ ɔɊɓə Ɏ ɘə Ɍɋ ɗɎɗɘɋɒə, 
Ɇ ɓɋ ɖɆɍɓɡɋ. ȴɘɑɎɝɎɥ ɘɋɛɓɎɝɋɗɐɎɛ ɑɎɊɋɖɔɈ ɔɘ ñɘɋɛɓɎɝɋɗɐɎɛ ɋɈɆɓɉɋɑɎɗɘɔɈò: 
ɋɈɆɓɉɋɑɎɗɘɡ ð ɣɘɔ ɕɖɔɕɔɈɋɊɓɎɐɎ ɝəɌɎɛ ɎɊɋɏ ɓɆ ɕɖɋɊɒɋɘ Ɏɛ ɈɔɕɑɔɟɋɓɎɥ Ɉ ɗɆɒɡɛ 

ɖɆɍɓɡɛ ɕɖɔɋɐɘɆɛ ɎɓɌɋɓɋɖɓɔɏ ɐɔɒɕɆɓɎɎ ɎɑɎ ɊɆɌɋ ɔɘɖɆɗɑɎ, Ɇ ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ 
ɐɆɐ ɘɋɛɓɎɝɋɗɐɎɋ ɑɎɊɋɖɡ ð ɗɆɒɎ ɗɋɇɋ ñɘɋɛɓɎɝɋɗɐɎɋ ɎɎɗəɗɡ ɛɖɎɗɘɡò Ɉ ɔɘɊɋɑɢɓɡɛ 

ɐɔɓɐɖɋɘɓɡɛ ɕɖɔɋɐɘɆɛ, ɔɓɎ ɗɆɒɎ ɕɔɗɘɆɈɟɎɐɎ ɘɋɛ ɘɋɛɓɎɝɋɗɐɎɛ ɖɋɞɋɓɎɏ, Ɉ ɐɔɘɔɖɡɛ 
ɕɔɘɔɒ ɔɓɎ ɊɔɑɌɓɡ əɒɋɘɢ əɇɋɊɎɘɢ ɊɖəɉɎɛ ɑɤɊɋɏ Ɉ Ɏɛ ɐɔɓɐɖɋɘɓɔɒ ɕɖɔɋɐɘɋ. 
ȷɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɓɋ ɕɖɔɗɘɔ ɇɋɖəɘ ɎɊɋɎ ɔɘ ɔɊɓɎɛ ɎɓɌɋɓɋɖɔɈ, Ɇ ɕɔɘɔɒ əɇɋɌɊɆɤɘ 

ɊɖəɉɎɛ ɎɓɌɋɓɋɖɔɈ Ɏɛ ɕɖɎɓɥɘɢ. ȷɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɉɋɓɋɖɎɖəɤɘ ɘɋɛɓɎɝɋɗɐɎɋ ɎɊɋɎ 
ɗɆɒɔɗɘɔɥɘɋɑɢɓɔ. 

Ȩ ɗɘɆɘɢɋ "ȳɆəɐɆ Ɏ ɎɗɐəɗɗɘɈɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ" ð 

http://www.worldscinet.com/srf/03/0302/free -access/S1793966609000080.pdf , 
ɔɘɖɆɌɆɤɟɋɏ ɔɕɡɘ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ NASA ɕɖɎɈɔɊɎɘɗɥ ɗɖɆɈɓɋɓɎɋ ɗɎɗɘɋɒɓɔɉɔ 
ɎɓɌɋɓɋɖɆ ɗ ɊɎɖɎɌɦɖɔɒ ð ɗɎɒɚɔɓɎɝɋɗɐɎɏ ɔɖɐɋɗɘɖ, ɐɔɘɔɖɡɏ ɘɈɔɖɎɘ ȷɎɒɚɔɓɎɤ ɕɔɊ 

əɕɖɆɈɑɋɓɎɋɒ ɗɕɋɜɎɆɑɢɓɔ ɔɇəɝɋɓɓɔɉɔ Ɏ ɘɆɑɆɓɘɑɎɈɔɉɔ ɊɎɖɎɌɦɖɆ. ȷɎɗɘɋɒɓɡɏ 
ɎɓɌɋɓɋɖ, ɐɆɐ ɊɎɖɎɌɦɖ, ɓɆɑɆɌɎɈɆɋɘ ɖɆɇɔɘə "ɗɎɒɚɔɓɎɝɋɗɐɔɉɔ ɔɖɐɋɗɘɖɆ" Ɏɍ ɒɓɔɉɎɛ 
ɎɓɌɋɓɋɖɔɈ-ɕɔ-ɗɕɋɜɎɆɑɢɓɔɗɘɎ. Ƀɘɔ Ɏ ɕɖɆɈɊɆ Ɏ ɓɋɕɖɆɈɊɆ ɔɊɓɔɈɖɋɒɋɓɓɔ. ȵɖɆɈɊɆ Ɉ 

ɘɔɒ, ɝɘɔ ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ð ɣɘɔ ɘɋɛɓɎɝɋɗɐɎɋ ɑɎɊɋɖɡ. ȳɋɕɖɆɈɊɆ Ɉ ɘɔɒ, ɝɘɔ 
ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ɣɘɔ ɔɊɎɓ ɝɋɑɔɈɋɐ, ñɖəɑɥɟɎɏò ɔɉɖɔɒɓɡɒɎ ɐɔɑɑɋɐɘɎɈɆɒɎ ɊɖəɉɎɛ 
ɎɓɌɋɓɋɖɔɈ. ȰɆɐ Ɉ ɎɓɌɋɓɋɖɎɎ ɕɖɔɎɍɔɞɑɔ ɖɆɍɊɋɑɋɓɎɋ ɓɆ ɎɓɌɋɓɋɖɔɈ ɕɔ 

ɗɕɋɜɎɆɑɢɓɔɗɘɎ (ɒɋɛɆɓɎɐɔɈ, ɣɑɋɐɘɖɎɐɔɈ, ɕɖɔɉɖɆɒɒɎɗɘɔɈ, ɘɋɕɑɔɘɋɛɓɎɐɔɈ Ɏ ɘ.Ɋ.), ɐɆɐ 
Ɉ ɍɆɕɆɊɓɔɏ ɒɋɊɎɜɎɓɋ ɕɖɔɎɍɔɞɑɔ ɖɆɍɊɋɑɋɓɎɋ ɈɖɆɝɋɏ ɕɔ ɖɆɍɓɡɒ ɈɖɆɝɋɇɓɡɒ 

ɗɕɋɜɎɆɑɢɓɔɗɘɥɒ, Ɏ ɈɖɆɝɎ ɖɋɊɐɔ ɖɆɇɔɘɆɤɘ ɕɔɔɊɎɓɔɝɐɋ, ɘɆɐ ɕɔɊɔɇɓɔɋ ɖɆɍɊɋɑɋɓɎɋ əɌɋ 
ɕɖɔɎɍɔɞɑɔ Ɏ Ɉ ɗɆɒɔɏ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. ȷɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɖɆɍɓɔɏ 

http://spacese.spacegrant.org/index.php?page=videos
http://www.worldscinet.com/srf/03/0302/free-access/S1793966609000080.pdf
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ɗɕɋɜɎɆɑɎɍɆɜɎɎ ɒɔɌɋɘ ɇɡɘɢ Ɉ ɔɊɓɔɒ ɕɖɔɋɐɘɋ ɜɋɑɆɥ ɐɔɒɆɓɊɆ. 

ȨɗɕɔɒɓɎɘɋ ɗɎɘəɆɜɎɤ ɓɆɝɆɑɆ Ɉɖɋɒɦɓ WWW, ɐɔɉɊɆ ɕɔɥɈɎɑɆɗɢ Ɏ ɓɆɝɆɑɆ ɇəɖɓɔ 
ɖɆɍɈɎɈɆɘɢɗɥ Ɉɋɇ-ɒɆɗɘɋɖɎɓɉ Ɏ ɕɖɔɚɋɗɗɎɥ Ɉɋɇ-ɒɆɗɘɋɖɆ. ȸɖəɊɓɔ əɌɋ ɈɗɕɔɒɓɎɘɢ, ɓɔ 

Ɉɗɋɉɔ Ɋɋɗɥɘɢ ɑɋɘ ɓɆɍɆɊ ɇɡɑ ɔɊɎɓ ɝɋɑɔɈɋɐ, ɐɔɘɔɖɡɏ ɍɆɓɎɒɆɑɗɥ Ɋɑɥ ɈɋɇɗɆɏɘɔɈ Ɉɗɋɒ: 
ɕɖɔɉɖɆɒɒɎɖɔɈɆɑ ɊɈɎɌɔɐ, ɖɆɍɖɆɇɆɘɡɈɆɑ Ɇɖɘ-ɊɎɍɆɏɓ, ɕɖɎɞɎɈɆɑ ɋɉɔ ɐ ɊɈɎɌɐə, 
ɓɆɕɔɑɓɥɑ ɈɋɇɗɆɏɘ ɒɆɘɋɖɎɆɑɔɒ, ɕɖɔɊɈɎɉɆɑ ɋɉɔ Ɉ ȷɋɘɎ Ɏ ɘ.Ɋ. ȴɊɎɓ ɝɋɑɔɈɋɐ, ɐɔɘɔɖɡɏ 

ɗɔɈɒɋɟɆɑ Ɉ ɗɋɇɋ Ɉɗɦ ɖɆɍɓɔɔɇɖɆɍɎɋ specialty engineering Ɋɑɥ ɗɆɏɘɔɗɘɖɔɋɓɎɥ. ȷɋɏɝɆɗ 
"ɈɋɇɒɆɗɘɋɖɆ" əɌɋ ɓɋɘ, Ɇ ɋɗɘɢ ɔɘɊɋɑɢɓɔ ɕɖɔɉɖɆɒɒɎɗɘɡ CMS, ɊɎɍɆɏɓɋɖɡ, 

ɈɋɖɗɘɆɑɢɟɎɐɎ, ɖɋɊɆɐɘɔɖɡ (Ɉ ɈɆɖɎɆɓɘɆɛ editor Ɏ content manager), ɆɊɒɎɓɎɗɘɖɆɘɔɖɡ, 
ɒɔɊɋɖɆɘɔɖɡ, "ɎɓɚɔɖɒɆɜɎɔɓɓɡɋ ɆɖɛɎɘɋɐɘɔɖɡ" (ɓɋ ɒɔɉə əɊɋɖɌɆɘɢɗɥ, ɝɘɔɇɡ ɓɋ ɕɎɗɆɘɢ 
Ɏɛ Ɉ ɐɆɈɡɝɐɆɛ), SEO Ɏ ɣɘɔ ɋɟɋ ɓɋ ɕɔɑɓɡɏ ɗɕɎɗɔɐ. ȵɖɎ ɖɆɍɈɎɘɎɎ ɕɖɔɚɋɗɗɎɎ ɔɓɆ 

ɊɖɔɇɎɘɗɥ ɓɆ ɖɆɍɑɎɝɓɡɋ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɡɋ ɕɔɍɎɜɎɎ. ȴɊɎɓ ɝɋɑɔɈɋɐ, ɊɆɌɋ ɋɗɑɎ ɔɓ 
ɉɋɓɎɏ, ɓɋ Ɉ ɗɔɗɘɔɥɓɎɎ əɊɋɖɌɆɘɢ ɜɋɑɔɗɘɓɔɗɘɢ: ɜɋɑɔɗɘɓɔɗɘɢ əɊɋɖɌɎɈɆɋɘɗɥ Ɉ 
ɗɔɈɖɋɒɋɓɓɔɒ ɒɎɖɋ ɘɔɑɢɐɔ ɐɔɒɆɓɊɓɔ. ȫɗɘɢ ɑɎ "ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ" Ɉ 

ɗɆɏɘɔɗɘɖɔɎɘɋɑɢɗɘɈɋ? ȲɔɌɋɘ ɇɡɘɢ, Ɇ ɒɔɌɋɘ Ɏ ɓɋ ɇɡɘɢ. ȫɗɘɢ ɑɎ "ɗɎɗɘɋɒɓɆɥ 
ɎɓɌɋɓɋɖɎɥ"? ȧɋɍəɗɑɔɈɓɔ, ɋɗɘɢ ð Ɏ ɖɆɇɔɘɆ ɗ ɘɖɋɇɔɈɆɓɎɥɒɎ, Ɏ ɗɔɍɊɆɓɎɋ ɗɆɏɘɔɈɔɏ 
ɆɖɛɎɘɋɐɘəɖɡ, Ɏ ɗɘɡɐɔɈɐɆ Ɉɗɋɉɔ ɣɘɔɉɔ ɗ ɖɆɇɔɘɆɒɎ ɒɓɔɉɎɛ specialty engineers. ȳɋ Ɉɗɋ 

ɖɆɇɔɘɡ "ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ" Ɉɡɕɔɑɓɥɤɘɗɥ ɔɊɓɎɒ ɝɋɑɔɈɋɐɔɒ. Ȩ ɗɎɗɘɋɒɓɔɏ 
ɎɓɌɋɓɋɖɎɎ ɘɔɌɋ ɋɗɘɢ ɗɕɋɜɎɆɑɎɍɆɜɎɎ. 

Ȱ ɕɖɔɚɋɗɗɎɎ ñɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖò ɓəɌɓɔ ɔɘɓɔɗɎɘɢɗɥ ɕɖɎɒɋɖɓɔ ɘɆɐ Ɍɋ, ɐɆɐ ɐ 

ɕɖɔɚɋɗɗɎɎ ñɈɖɆɝò: ɗ ɔɊɓɔɏ ɗɘɔɖɔɓɡ, Ɉɡ ɓɎɐɔɉɊɆ ɓɋ ɗɕəɘɆɋɘɋ ɗɘɔɒɆɘɔɑɔɉɆ Ɏ 
ɉɎɓɋɐɔɑɔɉɆ, ɓɔ ɗ Ɋɖəɉɔɏ ɗɘɔɖɔɓɡ, ɣɘɎ ɔɇɋ ɕɖɔɚɋɗɗɎɎ ɈɖɆɝɋɇɓɡɋ. ȷɎɗɘɋɒɓɡɋ 
ɎɓɌɋɓɋɖɡ ɘɆɐ Ɍɋ ɖɆɍɓɔɔɇɖɆɍɓɡ, ɐɆɐ Ɏ ɈɖɆɝɎ: ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ, ɍɆɓɎɒɆɤɟɎɏɗɥ 

ɖɆɐɋɘɆɒɎ Ɏ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ, ɍɆɓɎɒɆɤɟɎɏɗɥ ɓɋɇɔɗɐɖɦɇɆɒɎ, ɇəɊəɘ Ɏɒɋɘɢ ɐɆɐ 
ɒɓɔɉɔ ɖɆɍɑɎɝɎɏ, ɘɆɐ Ɏ ɒɓɔɉɔ ɔɇɟɋɉɔ. ȳɔ ɐɖɔɒɋ ɖɆɍɑɎɝɎɥ Ɉ ɈɎɊɆɛ ɜɋɑɋɈɡɛ ɗɎɗɘɋɒ, 

ɐɔɘɔɖɡɋ ɖɆɍɖɆɇɆɘɡɈɆɤɘ ɣɘɎ ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ, ɋɗɘɢ Ɏ ɖɆɍɑɎɝɎɥ Ɉ ɘɔɒ, ɝɘɔ 
ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɊɋɑɆɤɘ ɕɔ ɔɘɓɔɞɋɓɎɤ ɐ ɕɖɔɋɐɘə ð ɐɆɐ ɈɖɆɝɎ Ɉ ɔɕɋɖɆɜɎɔɓɓɔɏ 
Ɋɋɑɥɘɗɥ ɓɆ ɛɎɖəɖɉɔɈ Ɏ ɆɓɋɗɘɋɍɎɔɑɔɉɔɈ, ɘɆɐ Ɏ ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɒɔɉəɘ ɇɡɘɢ 

ɎɓɌɋɓɋɖɆɒɎ ɕɔ ɘɖɋɇɔɈɆɓɎɥɒ, ɎɓɌɋɓɋɖɆɒɎ-ɆɖɛɎɘɋɐɘɔɖɆɒɎ, ɎɓɌɋɓɋɖɆɒɎ ɕɔ 
ɘɋɗɘɎɖɔɈɆɓɎɤ/ɎɗɕɡɘɆɓɎɥɒ. ȮɓɌɋɓɋɖɓɡɏ ɕɖɔɋɐɘ, ɐɆɐ Ɏ ɛɎɖəɖɉɎɝɋɗɐɆɥ ɔɕɋɖɆɜɎɥ 
ɘɖɋɇəɋɘ ɓɆɑɎɝɎɥ ɒɓɔɉɎɛ ɑɤɊɋɏ Ɉ ɔɕɋɖɆɜɎɔɓɓɔɏ ð Ɏ ɋɟɦ ɇȴɑɢɞɋɉɔ ɐɔɑɎɝɋɗɘɈɆ 

ɑɤɊɋɏ ɍɆ ɕɖɋɊɋɑɆɒɎ ɔɕɋɖɆɜɎɔɓɓɔɏ (ɐɑɎɓɎɝɋɗɐɎɛ ɑɆɇɔɖɆɘɔɖɎɏ, ɘɋɖɆɕɋɈɘɔɈ, 
ɕɔɗɘɆɈɟɎɐɔɈ ɔɇɔɖəɊɔɈɆɓɎɥ, ɚɆɖɒɆɐɔɑɔɉɔɈ Ɏ ɘ.Ɋ.). 

Ƀɘɔ ɗɖɆɈɓɋɓɎɋ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ ɗ ɊɎɖɎɌɦɖɔɒ ɒɔɌɓɔ ɕɖɔɐɖɎɘɎɐɔɈɆɘɢ Ɏ ɗ Ɋɖəɉɔɏ 

ɗɘɔɖɔɓɡ (ɐɗɘɆɘɎ, ɔɇɖɆɘɎɘɋ ɈɓɎɒɆɓɎɋ ɓɆ ɐɓɎɉə ɕɔ ɗɆɒɔɔɖɉɆɓɎɍəɤɟɎɒɗɥ ɗɎɗɘɋɒɆɒ 
"ȴɖɐɋɗɘɖ ɎɉɖɆɋɘ ɇɋɍ ɊɎɖɎɌɦɖɆ", http://urss.ru/cgi -
bin/db.pl?lang=Ru&blang=ru&page=Book&id=45524&list=42 ). ȲɋɘɆɚɔɖɆ 

ɗɎɒɚɔɓɎɝɋɗɐɔɉɔ ɔɖɐɋɗɘɖɆ ɗɔɔɘɈɋɘɗɘɈəɋɘ ɆɊɒɎɓɎɗɘɖɆɘɎɈɓɔɏ ɒɔɊɋɑɎ əɕɖɆɈɑɋɓɎɥ, 
"ɕɎɗɆɓɓɔɏ ɒəɍɡɐɋ", Ɏ ɝəɘɢ ɑɎ ɓɋ "ɖəɐɔɈɔɊɗɘɈə" ð ɇəɐɈɆɑɢɓɔ, ñɖəɐɆɒɎ ɈɔɊɗɘɈəò 
(ɒɔɌɋɘ ɈɔɍɓɎɐɓəɘɢ ɈɕɋɝɆɘɑɋɓɎɋ, ɝɘɔ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ 

ɐɔɒɆɓɊəɋɘ ɐɆɌɊɡɒ ɎɓɌɋɓɋɖɔɒ ɕɔ ɗɕɋɜɎɆɑɢɓɔɗɘɎ, ɐɔɉɊɆ Ɏ ɐɆɐəɤ ɋɒə ɓɔɘə ɎɉɖɆɘɢ, 
ɐɆɐ ɣɘɔ ɕɖɔɎɗɛɔɊɎɘ ɎɓɔɉɊɆ Ɉ ɗɎɒɚɔɓɎɝɋɗɐɎɛ ɔɖɐɋɗɘɖɆɛ ɗ ɆɈɘɔɖɎɘɆɖɓɡɒ ɊɎɖɎɌɦɖɔɒ). 
ȳɔ ɈɋɊɢ ɋɟɦ Ɉ ɕɖɔɞɑɔɒ, XX Ɉɋɐɋ ɒəɍɡɐɆ ɕɔ ɚɆɐɘə ɕɔɞɑɆ ɊɖəɉɎɒɎ ɕəɘɥɒɎ: 

ƀ Ɉ ɗɎɒɚɔɓɎɝɋɗɐɔɏ ɒəɍɡɐɋ ɍɆ ɗɝɦɘ ɐɔɒɕɢɤɘɋɖɓɔɏ ɕɔɊɊɋɖɌɐɎ ɐɔɒɕɔɍɎɘɔɖɆ 
ɔɐɆɍɆɑɎɗɢ ɈɡɐɎɓəɘɡɒɎ Ɏ ɊɎɖɎɌɦɖ, Ɏ ɋɉɔ ɔɖɐɋɗɘɖ, Ɇ "ɗɎɒɚɔɓɎɝɋɗɐɎɋ" 

ɚɔɓɔɉɖɆɒɒɡ ɐ ɗɔɈɖɋɒɋɓɓɡɒ ɚɎɑɢɒɆɒ Ɏ ɎɉɖɆɒ ɉɔɘɔɈɥɘɗɥ ɗɆɒɎɒ ɐɔɒɕɔɍɎɘɔɖɔɒ 
ɇəɐɈɆɑɢɓɔ Ɉ ɔɊɎɓɔɝɐə ð ɓɔ ɓɆ ɐɔɒɕɢɤɘɋɖɋ; 

ƀ Ɉ ɒəɍɡɐɆɑɢɓɔɏ ɒɋɏɓɗɘɖɎɒɓɔɏ ɐəɑɢɘəɖɋ ɕɖɋɔɇɑɆɊɆɋɘ ɊɌɆɍ, ɕɔɊɖɆɍəɒɋɈɆɤɟɎɏ 

ɗɔɈɗɋɒ ɊɖəɉɎɋ ɕɖɎɓɜɎɕɡ ɐɔɑɑɋɐɘɎɈɓɔɉɔ ɘɈɔɖɝɋɗɘɈɆ: ɎɒɕɖɔɈɎɍɆɜɎɥ ɕɑɤɗ 

http://urss.ru/cgi-bin/db.pl?lang=Ru&blang=ru&page=Book&id=45524&list=42
http://urss.ru/cgi-bin/db.pl?lang=Ru&blang=ru&page=Book&id=45524&list=42
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ɈɍɆɎɒɔɕɔɊɗɘɖɆɎɈɆɓɎɋ (ɖɔɐ ð ɣɘɔ ɘɔɘ Ɍɋ ɊɌɆɍ, Ɏɇɔ Ɉ ɖɔɐ-ɉɖəɕɕɆɛ ɓɎɐɆɐɔɉɔ 
"ɊɎɖɎɌɦɖɆ", Ɇ Ɉɒɋɗɘɔ ñɓɔɘò Ɏɗɕɔɑɢɍəɋɘɗɥ ɍɈəɐɔɍɆɕɎɗɢ); 

ƀ ɗɎɒɚɔɓɎɝɋɗɐɎɋ ɔɖɐɋɗɘɖɡ ɔɗɘɆɑɎɗɢ ɐɆɐ ɔɝɋɓɢ Ɋɔɖɔɉɔɋ ɗɖɋɊɗɘɈɔ ɆɓɘɎɐɈɆɖɓɔɉɔ 

ɛɖɆɓɋɓɎɥ ɘɖɆɊɎɜɎɎ, Ɏ ɔɘ ɓɎɛ ɓɎɐɆɐɔɉɔ ɖɆɍɈɎɘɎɥ ɒəɍɡɐɎ ɓɋ ɔɌɎɊɆɋɘɗɥ. 
ȶɆɍɈɎɘɎɋ ɒəɍɡɐɎ Ɏ ɒəɍɎɜɎɖɔɈɆɓɎɥ ɎɊɦɘ, ɕɖɎ ɣɘɔɒ ɎɊɦɘ ɊɔɗɘɆɘɔɝɓɔ ɇəɖɓɔ, ɓɔ 
Ɉ ɗɔɈɋɖɞɋɓɓɔ ɊɖəɉɎɛ ɚɔɖɒɆɛ. 

ȫɗɑɎ ɕɔɗɒɔɘɖɋɘɢ ɓɆ ɘɔ, ɝɘɔ ɕɖɔɎɗɛɔɊɎɘ Ɉ ɒɋɓɋɊɌɒɋɓɘɋ Ɏ ɎɓɌɋɓɋɖɎɎ, ɘɔ ɘɖɋɓɊ ɐ 
"ɊɌɆɍɔɈɔɏ" ɔɖɉɆɓɎɍɆɜɎɎ ɊɋɥɘɋɑɢɓɔɗɘɎ ɓɋɗɔɒɓɋɓɋɓ. Ȩɗɋ ɊɈɎɌɋɓɎɋ agile (òɉɎɇɐɔɗɘɎò, 

ɓɋɕɖɋɊɍɆɊɆɓɓɔɗɘɎ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ ɞɆɉɔɈ) ð ɣɘɔ Ɏɒɋɓɓɔ Ɉ ɘə ɗɘɔɖɔɓə, Ɏ Ɉɗɋ 
ɔɗɘɆɑɢɓɡɋ ɕɖɎɒɋɖɡ ɓɔɈɎɓɔɐ Ɉ ɔɖɉɆɓɎɍɆɜɎɔɓɓɡɛ ɊɎɗɜɎɕɑɎɓɆɛ (ɓɆɕɖɎɒɋɖ, ɕɋɖɋɛɔɊ 
ɔɘ ɆɐɜɋɓɘɆ ɓɆ administration/management ɐ leadership) Ɏɒɋɓɓɔ Ɉ ɣɘə ɗɘɔɖɔɓə 

ɔɘɗəɘɗɘɈɎɥ ñɋɊɎɓɔɑɎɝɓɔɉɔ ɑɎɜɆ, ɕɖɎɓɎɒɆɤɟɋɉɔ Ɉɗɋ ɔɘɈɋɘɗɘɈɋɓɓɡɋ ɖɋɞɋɓɎɥò. 
ȷɎɘəɆɜɎɥ, ɕɖɎ ɐɔɘɔɖɔɏ Ɉɗɋ ɉɑɆɈɓɡɋ ɖɋɞɋɓɎɥ ɕɖɎɓɎɒɆɤɘɗɥ ɔɊɓɎɒ ɑɎɜɔɒ, ɐɔɘɔɖɔɋ 
ɈɗɋɒɎ "ɊɎɖɎɌɎɖəɋɘ", ɔɕɆɗɓɆ. ñȪɎɖɎɌɦɖ Ɉɗɋɉɔò ɕɔɘɋɓɜɎɆɑɢɓɔ ɗɔɍɊɆɦɘ əɉɖɔɍə 

ɕɔɥɈɑɋɓɎɥ Ɉ ɕɖɔɋɐɘɋ ñɇəɘɡɑɔɝɓɔɉɔ ɉɔɖɑɡɞɐɆò, ɗəɟɋɗɘɈɋɓɓɔ ɍɆɒɋɊɑɥɤɟɋɉɔ 
ɕɖɎɓɥɘɎɋ ɎɓɌɋɓɋɖɓɡɛ ɖɋɞɋɓɎɏ (Ɏɇɔ ɖɋɞɋɓɎɏ ɒɓɔɉɔ, ɊɎɖɎɌɦɖ ɔɊɎɓ, Ɉɗɋ ɖɋɞɋɓɎɥ 
ɔɓ ɓɋ ɘɔ ɝɘɔ ɗɐɔɔɖɊɎɓɎɖɔɈɆɘɢ ð ɔɓ ɕɖɔɗɘɔ ɕɔɍɓɆɐɔɒɎɘɢɗɥ ɗ ɓɎɒɎ ɓɋ əɗɕɋɋɘ ɘɔɑɐɔɒ)! 

ȳɔ ɉɑɆɈɓɔɋ ɘəɘ ɊɆɌɋ ɓɋ Ɉ ɍɆɒɋɊɑɋɓɎɎ ɖɆɇɔɘɡ: ɔɊɓɔɒə ɝɋɑɔɈɋɐə Ɏɒɋɘɢ ɔɇɖɆɍɔɈɆɓɎɋ 
Ɏ ɔɕɡɘ Ɉɔ Ɉɗɋɛ ɊɎɗɜɎɕɑɎɓɆɛ, Ɉ ɐɔɘɔɖɡɛ ɕɖɎɓɎɒɆɤɘɗɥ ɈɆɌɓɋɏɞɎɋ ɖɋɞɋɓɎɥ ɕɔ 
ɕɖɔɋɐɘə ɓɋɈɔɍɒɔɌɓɔ: ɉɋɓɎɏ Ɉ ɔɊɓɎɛ ɈɔɕɖɔɗɆɛ Ɉɕɔɑɓɋ ɍɆɐɔɓɔɒɋɖɓɔ ɒɔɌɋɘ ɇɡɘɢ 

ɕɔɑɓɡɒ ɎɊɎɔɘɔɒ Ɉ ɊɖəɉɎɛ ɈɔɕɖɔɗɆɛ. ȲɋɘɆɚɔɖɆ ñɈɋɑɎɐɔɉɔ ɈɔɌɊɥò Ɉ ɗɎɗɘɋɒɓɔɏ 
ɎɓɌɋɓɋɖɎɎ ɓɋ ɗɔɔɘɈɋɘɗɘɈəɋɘ Ɋəɛə ɈɖɋɒɋɓɎ. 

ȷɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɗɕɋɜɎɆɑɎɍɎɖəɤɘɗɥ Ɋɔ ɎɓɌɋɓɋɖɔɈ ɕɔ ɘɖɋɇɔɈɆɓɎɥɒ, 

ɎɓɌɋɓɋɖɔɈ-ɆɖɛɎɘɋɐɘɔɖɔɈ, ɎɓɌɋɓɋɖɔɈ ɕɔ ɎɗɕɡɘɆɓɎɥɒ, ɎɓɌɋɓɋɖɔɈ ɕɔ ɇɋɍɔɕɆɗɓɔɗɘɎ Ɏ 
ɘ.Ɋ., Ɏ ɊɆɑɋɋ ɜɋɑɆɥ ɐɔɒɆɓɊɆ ɘɆɐɎɛ ɑɤɊɋɏ ɓɋ ɗɘɔɑɢɐɔ ɐɔɒɆɓɊəɋɘ ɔɗɘɆɑɢɓɡɒɎ 

ɎɓɌɋɓɋɖɆɒɎ (ɐɆɐ ɕɔ ɚɆɐɘə ɐɔɒɆɓɊəɋɘ ɊɎɖɎɌɦɖ ɒəɍɡɐɆɓɘɆɒɎ ɔɖɐɋɗɘɖɆ, ɗɆɒ ɓɎ ɓɆ 
ɝɦɒ ɓɋ ɎɉɖɆɥ), ɗɐɔɑɢɐɔ ɔɖɉɆɓɎɍəɋɘ Ɏɛ ɈɍɆɎɒɔɊɋɏɗɘɈɎɋ, Ɉɡɕɔɑɓɥɥ ɗɈɔɏ ɐəɗɔɐ 
ɎɓɌɋɓɋɖɓɔɏ ɖɆɇɔɘɡ. 

Ȩɒɋɗɘɔ ñɊɎɖɎɌɦɖɗɐɔɏò ɑəɝɞɋ ɎɗɕɔɑɢɍɔɈɆɘɢ ñɊɌɆɍɔɈəɤò ɒɋɘɆɚɔɖə ɔɕɎɗɆɓɎɥ 
ɊɋɥɘɋɑɢɓɔɗɘɎ. ȸɆɐ, Ɉ ɊɌɆɍɋ ɋɗɘɢ ɍɈəɐɔɔɕɋɖɆɘɔɖ (producer, ɛɔɘɥ ɣɘɔ ɗɑɔɈɔ Ɉ ȶɔɗɗɎɎ 
ɍɓɆɝɎɘ ɗɔɈɗɋɒ Ɋɖəɉɔɋ) ð ɔɓ Ɏɍ ɍɆɕɎɗɆɓɓɡɛ ɖɆɍɓɡɒɎ ɒəɍɡɐɆɓɘɆɒɎ ɔɘɊɋɑɢɓɡɛ ɘɖɋɐɔɈ 

ɊɋɑɆɋɘ ɔɐɔɓɝɆɘɋɑɢɓəɤ ɍɆɕɎɗɢ. ȳɔ ɔɓ ɓɋ ɕɖɋɊɕɎɗɡɈɆɋɘ, ɐɆɐəɤ ɒəɍɡɐə ɎɉɖɆɘɢ 
ɒəɍɡɐɆɓɘɆɒ. ȮɑɎ ɖəɐɔɈɔɊɎɘɋɑɢ ɊɌɆɍɔɈɔɉɔ ɆɓɗɆɒɇɑɥ, ɐɔɘɔɖɡɏ ɈɡɇɎɖɆɋɘ, ɐɆɐəɤ 
ɒɋɑɔɊɎɤ ɇəɊəɘ ɎɉɖɆɘɢ ð ɓɔ ɔɓ ɓɋ ɐɔɒɆɓɊəɋɘ ɐɔɒə, ɐɔɉɊɆ Ɏ ɝɘɔ ɎɉɖɆɘɢ, Ɏ ɓɋ ɈɡɊɆɦɘ 

ɘɔɝɓɡɋ ɓɔɘɡ. ȷɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ Ɉ ɐɔɒɆɓɊɋ ɘɔɌɋ Ɏɒɋɤɘ ɖɆɍɑɎɝɆɤɟɎɋɗɥ 
ɚəɓɐɜɎɎ. ȳɔ ɐɆɐ ɒəɍɡɐɆɓɘɔɈ Ɏɍ ɆɓɗɆɒɇɑɥ ɓɆɍɡɈɆɤɘ ñɒəɍɡɐɆɓɘò, ɘɆɐ Ɏ ɒɡ ɗɎɗɘɋɒɓɡɛ 
ɎɓɌɋɓɋɖɔɈ Ɏɍ ɐɔɒɆɓɊɡ ɇəɊɋɒ ɓɆɍɡɈɆɘɢ ñɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖò. 

ȶɆɍɓɡɋ ɈɎɊɡ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ Ɏɒɋɤɘ Ɏ ɖɆɍɓɡɋ Ɇɐɜɋɓɘɡ Ɉ Ɏɛ ɔɇɖɆɍɔɈɆɓɎɎ. ȸɆɐ, 
ɎɓɌɋɓɋɖ ɕɔ ɘɖɋɇɔɈɆɓɎɥɒ ɊɔɑɌɋɓ ɔɇɟɆɘɢɗɥ ɗ ɖɆɍɓɡɒɎ ɗɘɋɏɐɛɔɑɊɋɖɆɒɎ Ɏ Ɏɒɋɘɢ ɔɕɡɘ 
əɑɆɌɎɈɆɓɎɥ ɐɔɓɚɑɎɐɘɔɈ. Ƀɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ Ɉ ɋɉɔ ɕɔɊɉɔɘɔɈɐɋ ɊɔɑɌɋɓ ɇɡɘɢ 

ɊɔɕɔɑɓɎɘɋɑɢɓɡɏ ɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɏ ɘɖɋɓɎɓɉ Ɏ ɐəɖɗ ɐɔɓɚɑɎɐɘɔɑɔɉɎɎ. ȮɓɌɋɓɋɖ-
ɆɖɛɎɘɋɐɘɔɖ ɊɔɑɌɋɓ ɈɑɆɊɋɘɢ ɐɆɐɎɒɎ-ɘɔ ɒɋɘɔɊɔɑɔɉɎɥɒɎ ɕɋɖɋɈɔɊɆ ɕɖɔɇɑɋɒ (ɐɔɘɔɖɡɋ 
ɓɋɕɔɓɥɘɓɔ, ɐɆɐ ɖɋɞɆɘɢ) Ɉ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɢ ɍɆɊɆɝ (ɐɔɘɔɖɡɋ ɕɔɓɥɘɓɔ ɐɆɐ ɖɋɞɆɘɢ), 

ɓɆɕɖɎɒɋɖ, ɒɋɘɔɊɔɑɔɉɎɋɏ ȸȶȮȭ+. 

ȩɑɆɈɓɡɒ Ɍɋ ɐɖɎɘɋɖɎɋɒ ɔɘɓɋɗɋɓɎɥ ɐɆɐɔɏ-ɘɔ ɎɓɌɋɓɋɖɓɔɏ ɗɕɋɜɎɆɑɢɓɔɗɘɎ ɐ ɗɎɗɘɋɒɓɔɏ 

ɎɓɌɋɓɋɖɎɎ ɥɈɑɥɋɘɗɥ ɘɔ, ɝɘɔ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ɊəɒɆɋɘ ɔ Ɉɗɋɏ ɗɎɗɘɋɒɋ Ɉ ɜɋɑɔɒ, Ɇ 
ɓɋ ɔ ɐɆɐɔɒ-ɘɔ ɋɦ Ɇɗɕɋɐɘɋ (ɒɋɛɆɓɎɝɋɗɐɔɒ, ɣɑɋɐɘɖɎɝɋɗɐɔɒ, ɕɖɔɉɖɆɒɒɓɔɒ Ɏ ɘ.Ɋ.). 
Ȯɒɋɓɓɔ ɣɘɔɘ ɐɖɎɘɋɖɎɏ ɊɆɦɘ ɔɗɓɔɈɆɓɎɋ David Firesmith ɔɘɓɔɗɎɘɢ ɎɓɌɋɓɋɖɔɈ ɕɔ 
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ɇɋɍɔɕɆɗɓɔɗɘɎ ɐ ɗɎɗɘɋɒɓɡɒ ɎɓɌɋɓɋɖɆɒ: ɓɋɗɒɔɘɖɥ ɓɆ ɘɔ, ɝɘɔ ɎɓɌɋɓɋɖɡ ɕɔ 
ɇɋɍɔɕɆɗɓɔɗɘɎ Ɏɒɋɤɘ ɗɈɔɎ Ȩȹȭɡ, ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɡɋ ɔɖɉɆɓɎɍɆɜɎɎ Ɏ ɐɔɓɚɋɖɋɓɜɎɎ, 
ɔɓɎ ɊəɒɆɤɘ ɔɇɔ Ɉɗɋɏ ɗɎɗɘɋɒɋ Ɉ ɜɋɑɔɒ, Ɏ ɓɆ ɣɘɔɒ ɔɗɓɔɈɆɓɎɎ Ɏɛ Ɉɕɔɑɓɋ ɒɔɌɓɔ ɗɝɎɘɆɘɢ 

ɗɎɗɘɋɒɓɡɒɎ ɎɓɌɋɓɋɖɆɒɎ. 

Ȱɔɓɋɝɓɔ, ɕɖɎ ɣɘɔɒ ɒɡ ɗɝɎɘɆɋɒ, ɝɘɔ ɖɋɝɢ ɎɊɦɘ ɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ (Ɉ ɉɔɑɔɈɆɛ ə 
ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɗɎɗɘɋɒɓɡɏ ɕɔɊɛɔɊ), Ɇ ɓɋ ɔ ɊɖəɉɎɛ ɈɎɊɆɛ ɎɓɌɋɓɋɖɎɎ, 

ñɎɓɌɋɓɋɖɎɎ ɗɎɗɘɋɒò (Ɉ ɉɔɑɔɈɆɛ ɕɖɋɊɗɘɆɈɎɘɋɑɋɏ Ɉɗɋɛ ɊɖəɉɎɛ ɎɓɌɋɓɋɖɓɡɛ ɕɖɔɚɋɗɗɎɏ 
ɗɔɈɋɖɞɋɓɓɔ ɓɋɔɇɥɍɆɘɋɑɢɓɔ Ɏɗɕɔɑɢɍəɋɘɗɥ ɗɎɗɘɋɒɓɡɏ ɕɔɊɛɔɊ, ɛɔɘɥ ɔɓɎ Ɏ ɒɔɉəɘ 

ɓɆɍɡɈɆɘɢ ɑɤɇɔɏ ɔɇɠɋɐɘ ñɗɎɗɘɋɒɔɏò. ȳɔ ñɓɋ Ɉɗɥɐ ɒəɌɎɐ, ɐɘɔ Ɉ ɞɘɆɓɆɛ ɛɔɊɎɘò). 

ȫɟɦ ɔɊɓɆ ɐɑɆɗɗɎɚɎɐɆɜɎɥ ɖɆɍɓɡɛ ɈɎɊɔɈ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɇɡɑɆ ɕɖɋɊɑɔɌɋɓɆ Ɉ 
2013 ɉɔɊə ɘɋɛɓɎɝɋɗɐɎɒ ɊɎɖɋɐɘɔɖɔɒ INCOSE Bill Miller. ȴɓ ɕɖɋɊɑɔɌɎɑ ɔɘɓɋɗɘɎ Ɉɗɋɛ 

ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɐ ɞɋɗɘɎ ñɕɑɋɒɋɓɆɒò (tribes) Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ Ɏɛ ɔɗɓɔɈɓɡɒ 
Ɏɓɘɋɖɋɗɔɒ Ɉ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ: 

1. ȸɋɛɓɎɝɋɗɐɎɋ ɕɖɆɐɘɎɐɎ Ɉɗɋɉɔ ɌɎɍɓɋɓɓɔɉɔ ɜɎɐɑɆ (ɖɆɇɔɘɆ ɗ ɘɖɋɇɔɈɆɓɎɥɒɎ, 

ɆɖɛɎɘɋɐɘəɖɔɏ, ɕɖɔɈɋɖɐɔɏ Ɏ ɕɖɎɦɒɐɔɏ, Ɏ ɘ.Ɋ.) 

2. ȷɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɡɏ ɒɋɓɋɊɌɒɋɓɘ, ɐɔɘɔɖɡɏ ɘɔɌɋ ɔɍɆɇɔɝɋɓ ɕɖɆɐɘɎɐɆɒɎ, 
ɘɔɑɢɐɔ ɕɖɆɐɘɎɐɎ ɔ Ɋɖəɉɔɒ (əɕɖɆɈɑɋɓɎɋ ɐɔɓɚɎɉəɖɆɜɎɋɏ, əɕɖɆɈɑɋɓɎɋ 

ɎɓɚɔɖɒɆɜɎɋɏ, Ɏ ɘ.Ɋ.). 

3. ȲɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɓɆɥ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ, ɐɔɘɔɖɆɥ ɕɡɘɆɋɘɗɥ 
ɘɖɆɓɗɚɔɖɒɎɖɔɈɆɘɢ ɕɖɆɐɘɎɐə ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɓɋɥɈɓɡɛ (Ɏ ɝɆɗɘɔ ɍɆɕɋɖɘɡɛ Ɉ 

ɗɋɖɔɒ ɈɋɟɋɗɘɈɋ ɎɓɌɋɓɋɖɔɈ) ɔɕɎɗɆɘɋɑɢɓɡɛ Ɏ ɈɘɔɖɎɝɓɡɛ ɕɔ ɔɘɓɔɞɋɓɎɤ ɐ 
ɗɕɋɜɎɚɎɐɆɜɎɥɒ ɒɔɊɋɑɋɏ Ɉ ɕɖɆɐɘɎɐə ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɥɈɓɡɛ ɕɋɖɈɎɝɓɡɛ Ɏ 
ɇɔɉɆɘɡɛ ɈɡɖɆɍɎɘɋɑɢɓɡɒɎ ɈɔɍɒɔɌɓɔɗɘɥɒɎ ɒɔɊɋɑɋɏ. 

4. ȳɋɘɖɆɊɎɜɎɔɓɓɡɋ ɕɖɔɒɡɞɑɋɓɓɡɋ ɣɐɔɗɎɗɘɋɒɡ (ɘɔ ɋɗɘɢ ɍɆ ɕɖɋɊɋɑɆɒɎ 
ɆɣɖɔɐɔɗɒɎɝɋɗɐɔɏ ɎɓɌɋɓɋɖɎɎ), ɝɆɗɘɔ ɈɐɑɤɝɆɤɘ Ɏ "ɒɋɗɘɓɡɋ" ɕɖɆɐɘɎɐɎ. 

5. "ȲɥɉɐɎɋ ɗɎɗɘɋɒɡ", ɗɎɗɘɋɒɓɔɋ ɒɡɞɑɋɓɎɋ Ɏ ɗɎɗɘɋɒɓɆɥ ɓɆəɐɆ, ɐɔɘɔɖɡɋ Ɏɒɋɤɘ 
Ɋɋɑɔ ɗɔ ɗɑɔɌɓɡɒɎ, ɈɋɖɔɥɘɓɔɗɘɓɡɒɎ ɎɑɎ ɓɋɊɋɘɋɖɒɎɓɎɗɘɗɐɎɒɎ ɗɎɗɘɋɒɆɒɎ. 

6. ȷɎɗɘɋɒɓɔɎɓɌɋɓɋɖɔɋ ɑɎɊɋɖɗɘɈɔ, ɍɆɎɓɘɋɖɋɗɔɈɆɓɔ ɔɇɠɋɊɎɓɎɘɢ ɕɖɆɐɘɎɐɎ Ɉɗɋɛ 

ɔɗɘɆɑɢɓɡɛ ɕɑɋɒɦɓ Ɏ ɐɆɘɆɑɎɍɎɖɔɈɆɘɢ Ɏɛ ɊɖəɌɓəɤ ɗɔɈɒɋɗɘɓəɤ ɖɆɇɔɘə. 

ñȷɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖò (ɊɆɑɢɞɋ ɒɡ ɇəɊɋɒ ɉɔɈɔɖɎɘɢ ñɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖò ɘɆɐ Ɍɋ, ɐɆɐ 
ɒɡ ɉɔɈɔɖɎɒ ñɈɖɆɝò ɎɑɎ ñɒəɍɡɐɆɓɘò ð ɎɉɓɔɖɎɖəɥ ɘɔɘ ɚɆɐɘ, ɝɘɔ ɖɋɝɢ ɎɊɦɘ ɔ ɒɓɔɌɋɗɘɈɋ 

ɗɕɋɜɎɆɑɎɍɆɜɎɏ ɈɓəɘɖɎ ɕɖɔɚɋɗɗɎɎ Ɏ ɐɔɒɆɓɊɓɔɏ ɖɆɇɔɘɋ ɣɘɎɛ ɗɕɋɜɎɆɑɎɍɆɜɎɏ Ɉ 
ɇɔɑɢɞɎɓɗɘɈɋ ɗɑəɝɆɋɈ, Ɇ ɘɆɐɌɋ ɎɉɓɔɖɎɖəɥ ɊɋɑɋɓɎɋ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɓɆ 
ñɕɑɋɒɋɓɆò) ɇɡɑɆ ɕɖɎɍɓɆɓɆ Ɉ 2009 ɉɔɊə ɑəɝɞɋɏ ɕɖɔɚɋɗɗɎɋɏ Ɉ ȷȾȦ. Ȩ 

ɔɕəɇɑɎɐɔɈɆɓɓɔɒ CNN Money ɗɔɈɒɋɗɘɓɔ ɗ PayScale ɖɋɏɘɎɓɉɋ ɖɆɇɔɘ ɗ ɗɆɒɔɏ ɇɔɑɢɞɔɏ 
ɔɕɑɆɘɔɏ Ɏ ɐɆɖɢɋɖɓɡɒ ɖɔɗɘɔɒ ɕɋɖɈɔɋ ɒɋɗɘɔ ɍɆɓɎɒɆɋɘ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ 
(http://www.incose.org/newsevents/senews/docs/CNNMoney.pdf ), Ɉɘɔɖɔɋ ɒɋɗɘɔ ð 

ɆɗɗɎɗɘɋɓɘ ɈɖɆɝɆ, ɘɖɋɘɢɋ ð ɕɖɔɚɋɗɗɔɖ Ɉ ɐɔɑɑɋɊɌɋ, ɝɋɘɈɋɖɘɔɋ ð ɒɋɊɗɋɗɘɖɆ, ɕɥɘɔɋ ð 
ɒɋɓɋɊɌɋɖ ɕɖɔɋɐɘɔɈ ɕɔ ɎɓɚɔɖɒɆɜɎɔɓɓɡɒ ɘɋɛɓɔɑɔɉɎɥɒ, ɞɋɗɘɔɋ ð 
ɗɋɖɘɎɚɎɜɎɖɔɈɆɓɓɡɏ ɇəɛɉɆɑɘɋɖ. Ȩ 2009ɉ. Ȩ ȷȾȦ ɇɡɑɔ 88 ɘɡɗ. ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ. 

ȲɓɋɓɎɋ ɖɋɏɘɎɓɉɆ, ɕɔɝɋɒə ɣɘɆ ɖɆɇɔɘɆ ɘɆɐ ɛɔɖɔɞɆ: 

ȷɕɖɔɗ ɓɆ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɈɍɑɋɘɆɋɘ ɕɔ ɒɋɖɋ ɘɔɉɔ, ɐɆɐ ɓɎɞɋɈɆɥ 
ɖɆɇɔɘɆ Ɉ ɆɣɖɔɐɔɗɒɎɝɋɗɐɔɏ Ɏ ɔɇɔɖɔɓɓɔɏ ɕɖɔɒɡɞɑɋɓɓɔɗɘɎ ɗɘɆɓɔɈɎɘɗɥ 
ɕɖɎɈɡɝɓɡɒ ɥɈɑɋɓɎɋɒ ɗɖɋɊɎ ɖɆɍɓɔɔɇɖɆɍɓɔɉɔ Ɏ ɖɆɗɞɎɖɥɤɟɋɉɔɗɥ 
ɖɆɍɓɔɔɇɖɆɍɎɥ ɖɆɇɔɘɓɎɐɔɈ ɔɘ ɖɆɍɖɆɇɔɘɝɎɐɔɈ ɒɋɊɎɜɎɓɗɐɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ 
Ɋɔ ɐɔɖɕɔɖɆɜɎɏ ɘɎɕɆ Xerox Ɏ BMW. 

http://www.incose.org/newsevents/senews/docs/CNNMoney.pdf
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ȴɕɑɆɘɆ ɒɔɌɋɘ ɑɋɉɐɔ ɊɔɗɘɎɉɆɘɢ ɞɋɗɘɎɍɓɆɝɓɡɛ ɜɎɚɖ Ɋɑɥ ɗɆɒɡɛ ɑəɝɞɎɛ, Ɏ 
ɗəɟɋɗɘɈəɋɘ ɊɔɗɘɆɘɔɝɓɔ ɈɔɍɒɔɌɓɔɗɘɋɏ Ɋɑɥ ɕɖɔɊɈɎɌɋɓɎɥ. ȳɔ ɒɓɔɉɎɋ 
ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɉɔɈɔɖɥɘ, ɝɘɔ ɇɔɑɢɞɋ Ɉɗɋɉɔ əɊɔɈɔɑɢɗɘɈɎɥ Ɏɒ 
ɕɖɎɓɔɗɥɘ ɘɈɔɖɝɋɗɐɎɋ Ɇɗɕɋɐɘɡ ɖɆɇɔɘɡ, Ɇ ɘɆɐɌɋ ɍɖɋɑɎɟɋ 
ɔɗəɟɋɗɘɈɑɥɤɟɎɛɗɥ ɕɖɔɋɐɘɔɈ. "ȸɖɆɓɗɕɔɖɘɓɆɥ ɗɎɗɘɋɒɆ, ɓɆɊ ɐɔɘɔɖɔɏ ɥ 
ɖɆɇɔɘɆɤ, ɓɆ ɗɆɒɔɒ Ɋɋɑɋ ɊɋɑɆɋɘ ɍɓɆɝɎɒɡɋ ɎɍɒɋɓɋɓɎɥ Ɋɑɥ ɑɤɊɋɏ", ɉɔɈɔɖɘ 
Anne O'Neil, ɉɑɆɈɓɡɏ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ȳɢɤ-ȯɔɖɐɗɐɔɉɔ ɘɖɆɓɗɕɔɖɘɓɔɉɔ 
ɆɉɋɓɘɗɘɈɆ. 

˽ͪͦͺ͔͙ͫͫͦͤ͊͡Έͤ·͔ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͙͔ͫͫͭͣͤ·ͻ ͙͔͔͍ͤ͗ͤͪͦ 

Ȩ ɒɎɖɋ ɗəɟɋɗɘɈəɋɘ ɓɋɗɐɔɑɢɐɔ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɡɛ ɔɖɉɆɓɎɍɆɜɎɏ ɗɎɗɘɋɒɓɡɛ 

ɎɓɌɋɓɋɖɔɈ, Ɏɍ ɓɎɛ ɓɆɎɇɔɑɋɋ ɍɓɆɝɎɘɋɑɢɓɔɏ ɥɈɑɥɋɘɗɥ ɒɋɌɊəɓɆɖɔɊɓɡɏ ɗɔɈɋɘ ɕɔ 
ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ (INCOSE, International Counsil of Systems Engineering, 
http://incose.org ). 

 

Ȩ ɣɘɔɏ ɔɖɉɆɓɎɍɆɜɎɎ ɋɗɘɢ ɎɓɊɎɈɎɊəɆɑɢɓɔɋ ɝɑɋɓɗɘɈɔ ($145 Ɉ ɉɔɊ) Ɏ ɐɔɖɕɔɖɆɘɎɈɓɔɋ 

ɝɑɋɓɗɘɈɔ (ɕɔɖɥɊɐɆ $10 ɘɡɗ. Ɉ ɉɔɊ), ɎɓɊɎɈɎɊəɆɑɢɓɡɛ ɝɑɋɓɔɈ ɕɖɎɒɋɖɓɔ 10ɘɡɗ. 
ɝɋɑɔɈɋɐ ɗɔ Ɉɗɋɛ ɗɘɖɆɓ ɒɎɖɆ. 

ȼɋɑɎ INCOSE ð ɖɆɗɕɖɔɗɘɖɆɓɥɘɢ ɍɓɆɓɎɥ ɕɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɔɇɋɗɕɋɝɎɈɆɘɢ 

ɒɋɌɊəɓɆɖɔɊɓɔɋ ɗɔɘɖəɊɓɎɝɋɗɘɈɔ Ɏ ɔɇɒɋɓ ɔɕɡɘɔɒ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ, 
əɗɘɆɓɆɈɑɎɈɆɘɢ ɗɘɆɓɊɆɖɘɡ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɔɉɔ ɒɆɗɘɋɖɗɘɈɆ Ɏ ɕɖɔɈɔɊɎɘɢ 
ɗɋɖɘɎɚɎɐɆɜɎɤ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɓɆ ɗɔɔɘɈɋɘɗɘɈɎɋ ɣɘɎɒ ɗɘɆɓɊɆɖɘɆɒ, 

ɔɇɋɗɕɋɝɎɈɆɘɢ ɕɔɊɊɋɖɌɐə ɐɔɖɕɔɖɆɘɎɈɓɡɛ Ɏ ɕɖɆɈɎɘɋɑɢɗɘɈɋɓɓɡɛ ɔɇɖɆɍɔɈɆɘɋɑɢɓɡɛ 
ɕɖɔɉɖɆɒɒ Ɉ ɔɇɑɆɗɘɎ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. 

http://incose.org/
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INCOSE ɖɆɍɖɆɇɔɘɆɑɔ ɣɘɎɝɋɗɐɎɏ ɐɔɊɋɐɗ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ 

(https://www.incose.org/about/ethics.aspx ).  

Ȩ ɉɔɊ INCOSE ɕɖɔɈɔɊɎɘ ɊɈɆ ɇɔɑɢɞɎɛ ɒɋɌɊəɓɆɖɔɊɓɡɛ ɒɋɖɔɕɖɎɥɘɎɥ, ɓɆ ɐɔɘɔɖɡɛ ɔɝɓɔ 
ɈɗɘɖɋɝɆɤɘɗɥ ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɗɔ Ɉɗɋɉɔ ɒɎɖɆ: ɒɋɌɊəɓɆɖɔɊɓɡɏ ɗɎɒɕɔɍɎəɒ ɕɔ 

ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ Ɏ ɒɋɌɊəɓɆɖɔɊɓɡɏ ɗɋɒɎɓɆɖ ɕɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. ȳɔ 
ɉɑɆɈɓɔɋ, ɐɔɓɋɝɓɔ, ɣɘɔ ɖɋɉɎɔɓɆɑɢɓɡɋ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɡɋ ɈɗɘɖɋɝɎ, ɐɔɘɔɖɡɛ 
ɕɖɔɈɔɊɎɘɗɥ ɔɉɖɔɒɓɔɋ ɐɔɑɎɝɋɗɘɈɔ 

(https://www.in cose.org/newsevents/events/index.aspx). 

Ȫɋɥɘɋɑɢɓɔɗɘɢ INCOSE ɕɖɔɛɔɊɎɘ ɉɑɆɈɓɡɒ ɔɇɖɆɍɔɒ Ɉ ɖɆɒɐɆɛ ɊɋɥɘɋɑɢɓɔɗɘɎ 
ɖɋɉɎɔɓɆɑɢɓɡɛ (əɖɔɈɓɥ ɞɘɆɘɆ ɎɑɎ ɉɔɖɔɊɆ Ɉ ȷȾȦ, ɗɘɖɆɓɡ ɎɑɎ ɊɆɌɋ ɉɖəɕɕɡ ɗɘɖɆɓ Ɉ 

ȫɈɖɔɕɋ Ɏ ȦɍɎɎ) ɔɘɊɋɑɋɓɎɏ. 

ȫɗɘɢ ȶəɗɗɐɔɋ ɔɘɊɋɑɋɓɎɋ INCOSE (INCOSE Russian Chapter). ȶəɗɗɐɔɋ ð ɣɘɔ ɓɆɍɈɆɓɎɋ 
ɕɔ ɥɍɡɐə, Ɇ ɓɋ ɕɔ ɗɘɖɆɓɋ. Ƚɑɋɓɡ ɣɘɔɉɔ ɔɘɊɋɑɋɓɎɥ Ɏɍ ȶɔɗɗɎɎ, ȹɐɖɆɎɓɡ, ȧɋɑɔɖəɗɗɎɎ. 

Ƀɘɔ ɕɔɛɔɌɋ ɓɆ ȳɋɒɋɜɐɔɋ ɔɘɊɋɑɋɓɎɋ (INCOSE German Chapter), ɉɊɋ ɝɑɋɓɡ Ɏɍ 
ȩɋɖɒɆɓɎɎ Ɏ ȦɈɗɘɖɎɎ. ȶəɗɗɐɔɋ ɔɘɊɋɑɋɓɎɋ ɈɛɔɊɎɘ Ɉ INCOSE EMEA sector (ɔɘɊɋɑɋɓɎɥ 
INCOSE Ɏɍ ɗɘɖɆɓ ȫɈɖɔɕɡ, ɇɑɎɌɓɋɉɔ ȨɔɗɘɔɐɆ Ɏ ȦɚɖɎɐɎ). 

ȶəɗɗɐɔɋ ɔɘɊɋɑɋɓɎɋ INCOSE ɕɖɔɈɔɊɎɘ ɍɆɗɋɊɆɓɎɥ ɖɆɍ Ɉ ɊɈɋ ɓɋɊɋɑɎ, ɓɆ ɣɘɎɛ 
ɍɆɗɋɊɆɓɎɥɛ ɍɆɗɑəɞɎɈɆɤɘɗɥ ɊɔɐɑɆɊɡ ɔ ɗɔɈɖɋɒɋɓɓɡɛ ɕɖɆɐɘɎɐɆɛ ɗɎɗɘɋɒɓɔɏ 

ɎɓɌɋɓɋɖɎɎ, ɕɖɔɖɆɇɆɘɡɈɆɋɘɗɥ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɖəɗɗɐɔɏ ɘɋɖɒɎɓɔɑɔɉɎɎ, ɈɋɊɦɘɗɥ 
ɔɇɗəɌɊɋɓɎɋ ɎɗɗɑɋɊɔɈɆɓɎɏ. ȨɎɊɋɔɍɆɕɎɗɎ ɣɘɎɛ ɍɆɗɋɊɆɓɎɏ Ɏ ɊɋɒɔɓɗɘɖɎɖəɤɟɎɋɗɥ ɘɆɒ 
ɗɑɆɏɊɡ ɒɔɌɓɔ ɓɆɏɘɎ ɓɆ http://incose -ru.livejournal.com/. ȶɆɍ Ɉ ɉɔɊ Ɉ ɕɔɊɒɔɗɐɔɈɓɔɒ 

ȧɋɐɆɗɔɈɔ ɕɖɔɛɔɊɎɘ ɘɖɦɛɊɓɋɈɓɆɥ ȶɆɇɔɝɆɥ ɈɗɘɖɋɝɆ ȶəɗɗɐɔɉɔ ɔɘɊɋɑɋɓɎɥ INCOSE ɕɔ 
ɕɖɔɇɑɋɒɆɒ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. 

˸ͦ͗ͤͦ ͙͡ ͤ͊ͯ;͙ͭΈ ͍ͭͦͪ;͔͍ͫͭͯΚ 

ȭɓɆɓɎɥ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ Ɉ ɉɔɑɔɈə əɐɑɆɊɡɈɆɤɘɗɥ ɗɘəɕɋɓɋɝɐɆɒɎ, ɔɘ ɕɖɔɗɘɔɉɔ ɐ 

ɗɑɔɌɓɔɒə. ȰɆɐ ɈɡɊɋɑɎɘɢ ɘɆɐɎɋ ɗɘəɕɋɓɢɐɎ? Ƚɘɔ ɓəɌɓɔ ɘɖɋɓɎɖɔɈɆɘɢ Ɉ ɒɔɍɉə, ɐɆɐəɤ 
ɓɋɕɖɎɈɡɝɓəɤ ɒɔɍɉə ɒɡɗɑɎɘɋɑɢɓəɤ ɖɆɇɔɘə ɊɋɑɆɘɢ ɕɖɎɈɡɝɓɔɏ? 

https://www.incose.org/about/ethics.aspx
https://www.incose.org/newsevents/events/index.aspx
http://incose-ru.livejournal.com/
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ȸəɘ ɥ ɊɔɑɌɋɓ ɈɈɋɗɘɎ ɕɔɓɥɘɎɋ ɐɔɓɘɖɎɓɘəɎɘɎɈɓɔɗɘɎ. Ȳɡ ɌɎɈɦɒ Ɉ ɎɓɘəɎɘɎɈɓɔ 
ɕɔɓɎɒɆɋɒɔɒ ɒɎɖɋ. ȳɆɞɎ ɒɔɍɉɎ ɋɍɊɥɘ ɕɔ ɎɓɘəɎɘɎɈɓɡɒ, ɓɋɈɋɗɘɢ ɔɘɐəɊɆ ɈɍɥɈɞɎɒɗɥ 
ɒɡɗɑɎɘɋɑɢɓɡɒ ɖɋɑɢɗɆɒ Ɉ ɔɝɋɓɢ ɎɍɈɋɗɘɓɔɒ ɓɆɕɖɆɈɑɋɓɎɎ, ɐɆɐ ɘɖɆɒɈɆɏ ï ɔɊɓɎɒ Ɏ ɘɋɒ 

Ɍɋ ɒɆɖɞɖəɘɔɒ. Ȳɡ ɖɔɊɎɑɎɗɢ, ɕɔɗɘɋɕɋɓɓɔ ɔɘɐəɊɆ-ɘɔ ə ɓɆɗ ɣɘɎ ɖɋɑɢɗɡ Ɉ ɒɔɍɉə 
ɕɖɔɑɔɌɎɑɎɗɢ, Ɏ ɒɡɞɑɋɓɎɋ ɕɔ ɓɎɒ ɋɍɊɎɘ, Ɏ ɋɍɊɎɘ ɔɇɡɝɓɔ ɒɎɒɔ əɊɔɇɓɡɛ ɗɕɔɗɔɇɔɈ 
ɖɋɞɋɓɎɥ ɍɆɊɆɝ, ɊɋɑɆɥ ɓɋɈɔɍɒɔɌɓɡɒ ɖɋɞɋɓɎɋ ɍɆɊɆɝ ɗɑɔɌɓɡɛ. 

Ȩɔɘ, ɕɔɗɒɔɘɖɋɑ Ɉ ɔɐɓɔ ï Ɇ ɘɆɒ ɍɋɒɑɥ ɕɑɔɗɐɆɥ. ȰɔɉɊɆ ɒɓɋ ɉɔɈɔɖɥɘ, ɝɘɔ ȭɋɒɑɥ ɐɖəɉɑɆɥ, 
ɥ ɝɘɔ ɔɘɈɋɝɆɤ? Ʌ ɉɔɈɔɖɤ: çɣɘɔ ɓɋɕɖɆɈɊɆ, ɕɔɗɒɔɘɖɎɘɋ Ɉ ɔɐɓɔè. Ȳɓɋ ɔɘɈɋɝɆɤɘ: çɈɡ 

ɝɘɔ, ȭɋɒɑɥ ɐɖəɉɑɆɥ, ɕɔɘɔɒə ɝɘɔ ɋɗɑɎ ɕɔɗɒɔɘɖɋɘɢ ɍɆ ɉɔɖɎɍɔɓɘé, Ɇ ɥ əɕɔɖɗɘɈəɤ: çȨɡ 
ɒɓɋ ɖɆɗɗɐɆɍɡɈɆɋɘɋ ɒɓɔɉɔ Ɉɗɋɉɔ ɑɎɞɓɋɉɔ, ɝɘɔ ɘɆɒ ɍɆ ɉɔɖɎɍɔɓɘɔɒ, ɍɆ ɉɔɖɎɍɔɓɘɔɒ ɥ Ɏ 
ɗɆɒ ɈɎɌə, ɝɘɔ ɓɎɝɋɉɔ ɓɋɘ. Ȩɡ ɒɓɋ ɕɖɔ ɉɔɖɎɍɔɓɘ Ɏ ɝɘɔ ɍɆ ɓɎɒ, Ɇ ɥ ɕɖɔ ȭɋɒɑɤ, Ɉɔɘ Ɍɋ 

ɔɓɆ ï ȭɋɒɑɥ ɕɑɔɗɐɆɥè. ȷɒɔɘɖɎɘɋ: Ɉɗɥ ɒɔɥ ɌɎɍɓɋɓɓɆɥ ɎɓɘəɎɜɎɥ ɕɔɐɆɍɡɈɆɋɘ, ɝɘɔ 
ȭɋɒɑɥ ɕɑɔɗɐɆɥ, ɥ ɕɔ ɓɋɏ ɛɔɌə, Ɉɔɘ ɣɘɎɒɎ ɓɔɉɆɒɎ ɛɔɌə Ɏ əɌ ɓɔɉɎ-ɘɔ ɘɔɝɓɔ ɍɓɆɤɘ, ɝɘɔ 
ȭɋɒɑɥ ɓɋ ɐɖəɉɑɆɥ! ȳɔ ɐɆɐɎɒ-ɘɔ ɑɤɊɥɒ, ɐɔɘɔɖɡɛ ɍɆɇɔɘɥɘ ɒɆɗɞɘɆɇɡ ɓɋ ɘɔɑɢɐɔ 10 

ɐɎɑɔɒɋɘɖɔɈ, ɓɔ Ɏ 1000 ɐɎɑɔɒɋɘɖɔɈ, Ɉ ɉɔɑɔɈə ɔɘɐəɊɆ-ɘɔ ɕɖɎɛɔɊɎɘ ɒɡɗɑɢ ɕɖɔ çȭɋɒɑɥ 
ï ɐɖəɉɑɆɥè, ɔɓɎ ɓɆɝɎɓɆɤɘ ɘɆɐ ɒɡɗɑɎɘɢ. Ƚɋɖɋɍ ɓɋɐɔɘɔɖɔɋ Ɉɖɋɒɥ Ɉɡɥɗɓɥɋɘɗɥ, ɝɘɔ 
ɐɖɔɒɋ ȭɋɒɑɎ ɋɟɦ Ɏ Ȱɔɗɒɔɗ ɗ ɋɉɔ ɈɆɐəəɒɔɒ ɋɗɘɢ, ɐɔɗɒɎɝɋɗɐɎɋ ɐɔɖɆɇɑɎ ɘɆɒ ɑɋɘɆɤɘ 

çɈɗɦ Ɉɖɋɒɥ ɕɆɊɆɥ, ɓɔ ɓɎɐɔɉɊɆ ɓɋ ɕɆɊɆɥè. Ȩɔɘ ɣɘɔ ɥ əɌɋ ɕɔɓɥɘɢ ɓɋ ɒɔɉə, ɕɔɘɔɒə ɝɘɔ 
ɕɖɎ ɎɊɋɋ ɕɑɔɗɐɔɏ ȭɋɒɑɎ ɑɋɘɆɓɎɋ ɐɔɗɒɎɝɋɗɐɎɛ ɐɔɖɆɇɑɋɏ ɕɔ ɐɖəɉə ɗ ɊɔɗɘɆɘɔɝɓɔɏ 
ɗɐɔɖɔɗɘɢɤ, ɝɘɔɇɡ ɓɋ ɕɆɊɆɘɢ ɓɎɐɔɉɊɆ ï ɣɘɔ ɕɔɓɥɘɢ ɓɋɈɔɍɒɔɌɓɔ. Ȳɡɗɑɢ ɔ ɐɖəɉɑɔɏ 

ɍɋɒɑɋ ɐɔɓɘɖɎɓɘəɎɘɎɈɓɆ, ɔɓɆ ɗɔɔɘɈɋɘɗɘɈəɋɘ çɓɆɖɔɊɓɔɏ ɘɋɔɖɎɎè (folk theory), ɔɓɆ 
ɓɋɘɋɛɓɔɑɔɉɎɝɓɆ. 

ȷɑɔɈɔ çɐɔɓɘɖɎɓɘəɎɘɎɈɓɔɗɘɢè, Ɉ ɐɔɘɔɖɔɒ ɒɔɌɓɔ əɗɑɡɞɆɘɢ çɆɓɘɎɓɆɖɔɊɓɔɗɘɢè, 

ɈɆɌɓɔ. ȰɆɌɊɡɏ ɖɆɍ, ɐɔɉɊɆ ɕɔɥɈɑɥɤɘɗɥ ɕɖɔɇɑɋɒɡ ɗ ɕɔɓɎɒɆɓɎɋɒ ɘɔɉɔ, ɐɆɐ ɖɆɇɔɘɆɤɘ 
ɉɋɓɎɎ, ɔɇɑɆɊɆɤɟɎɋ ɐɆɐɎɒ-ɘɔ ɎɗɐəɗɗɘɈɔɒ, ɐɔɘɔɖɔɋ ɓɎɐɘɔ ɓɋ ɒɔɌɋɘ ɕɔɓɥɘɢ Ɏ 

ɕɔɈɘɔɖɎɘɢ (çɘɋɛɓɣè ð ɣɘɔ ɈɋɊɢ ɕɔɈɘɔɖɥɋɒɔɗɘɢ ɖɋɍəɑɢɘɆɘɆ ɕɖɋɌɊɋ Ɉɗɋɉɔ), ɒɔɌɓɔ 
ɔɌɎɊɆɘɢ ɓɆɏɘɎ ɝɘɔ-ɘɔ ɉɑəɇɔɐɔ ɐɔɓɘɖɎɓɘəɎɘɎɈɓɔɋ. ȸɖɆɒɈɆɏ ɒɡɗɑɎ ə ɉɋɓɎɋɈ ɎɊɦɘ ɕɔ 
ɗɔɈɗɋɒ ɊɖəɉɎɒ ɖɋɑɢɗɆɒ, ɓɋɌɋɑɎ ɕɖɔɑɔɌɋɓɡ Ɉ ɒɔɍɉə ɇɔɑɢɞɎɓɗɘɈɆ ɑɤɊɋɏ. ȵɖɔɑɔɌɎɘɢ 

ɣɘɎ ɓɔɈɡɋ ɖɋɑɢɗɡ Ɏ ɕəɗɘɎɘɢ ɕɔ ɓɎɒ ɗɈɔɏ ɒɔɍɉɔɈɔɏ ɘɖɆɒɈɆɏ ɔɇɡɝɓɔ ɔɝɋɓɢ ɘɖəɊɓɔ. 

ȩɋɓɎɏ ɕɔɝɋɒə-ɘɔ, ɗɆɒ ɝɆɗɘɔ ɓɋ ɔɗɔɍɓɆɈɆɥ, ɗɊɋɑɆɑ ɝɘɔ-ɘɔ ɗɔɈɗɋɒ ɓɋ ɘɆɐ, ɐɆɐ Ɉɗɋ 
ɔɗɘɆɑɢɓɡɋ, ɔɓ ɕɖɔɗɘɔ ɓɆɝɆɑ ɝɘɔ-ɘɔ ɊɋɑɆɘɢ Ɉ ɕɖɔɘɎɈɔɖɋɝɎɎ ɗ ɎɓɘəɎɜɎɋɏ Ɉɗɋɛ 

ɔɗɘɆɑɢɓɡɛ, Ɏ ə ɓɋɉɔ ɓɆɝɆɑɔ ɕɔɑəɝɆɘɢɗɥ. Ȧ Ɉɗɋ ɔɗɘɆɑɢɓɡɋ ɊɋɏɗɘɈəɤɘ ɎɓɘəɎɘɎɈɓɔ, 
çɕɔ-ɓɆɖɔɊɓɔɒəè, çɐɆɐ Ɉɗɋè, Ɏ ə ɓɎɛ ɓɋ ɕɔɑəɝɆɋɘɗɥ. Ȯ ɕɔɐɆ ɓɆ əɖɔɈɋɓɢ ɗɔɍɓɆɓɎɥ 
ɉɋɓɎɥ, ɎɑɎ ɘɋɛ ɑɤɊɋɏ, ɐɔɘɔɖɡɋ ɕɡɘɆɤɘɗɥ ɔɘɒɔɊɋɑɎɖɔɈɆɘɢ ɒɡɞɑɋɓɎɋ ɉɋɓɎɥ, ɓɋ 

Ɉɡɞɑɔ, Ɉ ɝɦɒ Ɏɒɋɓɓɔ ɣɘɆ ɐɔɓɘɖɎɓɘəɎɘɎɈɓɔɗɘɢ, Ɉɡ ɓɋ ɒɔɌɋɘɋ ɕɋɖɋɊɆɘɢ ɣɘɔ ɍɓɆɓɎɋ 
ɊɖəɉɎɒ ɑɤɊɥɒ, ɓɋ ɒɔɌɋɘɋ ɓɎɐɔɉɔ ɣɘɔɒə ɓɆəɝɎɘɢ. 

Ȩɡ ɓɋ ɒɔɌɋɘɋ ɓɆəɝɎɘɢ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ, ɋɗɑɎ Ɉɡ ɓɋ ɍɓɆɋɘɋ ɓɆ əɖɔɈɓɋ ɗɔɍɓɆɓɎɥ, 

ɝɘɔ ɔɓ ɊɋɑɆɋɘ. Ȩɡ ɓɋ ɒɔɌɋɘɋ ɝɋɑɔɈɋɐɆ ɓɆəɝɎɘɢ ɗɘɆɘɢ ɕɖɔɗɈɋɘɑɦɓɓɡɒ ɍɆ 
ɔɕɖɋɊɋɑɦɓɓɔɋ Ɉɖɋɒɥ, ɋɗɑɎ Ɉɡ ɓɋ ɕɔɓɎɒɆɋɘɋ, Ɉ ɝɦɒ Ɏɒɋɓɓɔ ɗɔɊɋɖɌɆɓɎɋ 
ɕɖɔɗɈɋɘɑɋɓɎɥ. Ƚɋɒ ɔɘɑɎɝɆɋɘɗɥ ɎɗɐəɗɗɘɈɔ ɔɘ ɘɋɛɓɔɑɔɉɎɎ? Ȩ ɎɗɐəɗɗɘɈɋ ð ɔɊɎɓ ɖɆɍ 

ɗɈɋɍɑɔ, ɈɊɔɛɓɔɈɋɓɎɋ ɇɡɑɔ, ɕɔɑəɝɎɑɗɥ ɞɋɊɋɈɖ. Ȫɖəɉɔɏ ɖɆɍ ɓɋ ɗɈɋɍɑɔ, ɈɊɔɛɓɔɈɋɓɎɥ 
ɓɋɘ, ɓɋ ɇəɊɋɘ ɞɋɊɋɈɖɆ. Ȩ ɎɓɌɋɓɋɖɎɎ ɒɡ ɘɆɐ ɓɋ ɒɔɌɋɒ, ɓɆɒ ɓəɌɓɔ ɖɆɇɔɘɆɘɢ, ɓɆɒ 
ɓəɌɓɡ ɘɋɛɓɔɑɔɉɎɎ, ɊɆɤɟɎɋ ɓɋɎɍɒɋɓɓɔ ɕɖɋɈɔɗɛɔɊɓɡɏ ɖɋɍəɑɢɘɆɘ. 

Ȳɋɓɥ əɝɎɑɎ Ɉ ɊɋɘɗɘɈɋ: ɓɎɐɔɉɊɆ ɓɋ ɖɆɇɔɘɆɏ ɗ ɛəɊɔɌɓɎɐɆɒɎ, ɈɗɋɉɊɆ ɖɆɇɔɘɆɏ ɗ 
ɆɖɛɎɘɋɐɘɔɖɆɒɎ. ȵɔɝɋɒə, ɍɓɆɋɘɋ? ȻəɊɔɌɓɎɐ ï ɔɓ ɈɗɋɉɊɆ ɌɊɦɘ ɈɊɔɛɓɔɈɋɓɎɥ, ə ɓɋɉɔ 

Ɉɔɘ ɘɆɐɔɏ ɕɔɊɛɔɊ ɐ ɗɈɔɋɒə ɘɈɔɖɝɋɗɘɈə, Ɏ ɋɉɔ Ɏɒɋɓɓɔ ɘɆɐ əɝɆɘ. Ȧ ɆɖɛɎɘɋɐɘɔɖ ɕɔɑəɝɆɋɘ 
Ɇɇɗɔɑɤɘɓɔ ɘɔ Ɍɋ ɗɆɒɔɋ ɔɇɖɆɍɔɈɆɓɎɋ Ɉ ɗɒɡɗɑɋ Ɉɗɋɛ ɘɈɔɖɝɋɗɐɎɛ ɘɋɛɓɎɐ, ɓɔ ɋɉɔ 
ɕɖɎəɝɆɤɘ, ɝɘɔɇɡ ɔɓ ɗɊɆɈɆɑ ɖɆɇɔɘɡ Ɉ ɗɖɔɐ, ɝɘɔɇɡ ɔɓ əɝɎɘɡɈɆɑ ɘɋɛɍɆɊɆɓɎɋ, ɝɘɔ 

ɓəɌɓɔ ɕɖɎɛɔɊɎɘɢ ɓɆ ɖɆɇɔɘə, Ɇ ɖɆɇɔɝɎɏ Ɋɋɓɢ ɓɆɝɎɓɆɋɘɗɥ Ɉɔ ɗɘɔɑɢɐɔ Ɏ ɍɆɐɆɓɝɎɈɆɋɘɗɥ 
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Ɉɔ ɗɘɔɑɢɐɔ. ȷ ɆɖɛɎɘɋɐɘɔɖɔɒ ɘɡ ɇəɊɋɞɢ əɈɋɖɋɓ Ɉ ɖɋɍəɑɢɘɆɘɋ, ɐɔɘɔɖɡɏ ɇəɊɋɘ 
ɗɔɔɘɈɋɘɗɘɈɔɈɆɘɢ ɐɆɐɎɒ-ɘɔ ɐɖɎɘɋɖɎɥɒ ɐɆɝɋɗɘɈɆ, ɔɌɎɊɆɓɎɥɒ ɍɆɐɆɍɝɎɐɆ, Ɏ ɇəɊɋɘ 
ɕɔɑəɝɋɓ ɈɔɈɖɋɒɥ. Ȧ ɖɎɗəɤɘ ɆɖɛɎɘɋɐɘɔɖɡ ɔɇɡɝɓɔ ɓɋ ɛəɌɋ ɛəɊɔɌɓɎɐɆ, ɘɆɐ ɝɘɔ Ɏ ɗ 

ɣɘɎɒ Ɉɗɦ Ɉ ɕɔɖɥɊɐɋ. 

Ʌ ɊɎɗɜɎɕɑɎɓɋ əɒɆ, ɓɆɑɎɝɎɤ ɖɋɑɢɗ Ɋɑɥ ɒɡɞɑɋɓɎɥ əɊɋɑɥɤ ɒɓɔɉɔ ɈɓɎɒɆɓɎɥ ï ɐɆɐ Ɉ 
ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɘɆɐ Ɏ ɑɤɇɔɏ Ɋɖəɉɔɏ ɊɎɗɜɎɕɑɎɓɋ. ȹ ɛəɊɔɌɓɎɐɆ ɈɖɔɊɋ ɐɆɐ 

ɊɎɗɜɎɕɑɎɓɡ əɒɆ ɓɋɘ, Ɏ ɋɉɔ ɎɗɐəɗɗɘɈɔ ɕɋɖɋɊɆɦɘɗɥ ɐɆɐ? ȹɝɋɓɎɐ ɗɒɔɘɖɎɘ ɓɆ ɊɋɗɥɘɐɎ, 
ɘɡɗɥɝɎ, ɗɔɘɓɎ ɖɆɇɔɘ, əɝɎɘɗɥ ɑɔɈɎɘɢ ɗɑɋɓɉ ɕɖɔɚɋɗɗɎɔɓɆɑɔɈ, ɗɒɔɘɖɎɘ, ɐɆɐ ɖɆɇɔɘɆɤɘ 

ɓɆɗɘɔɥɟɎɋ ɒɆɗɘɋɖɆ ɗ ɓɎɒɎ ɖɥɊɔɒ. ȪɆɑɋɋ ə ɘɖɦɛ Ɏɍ ɊɋɗɥɘɎ əɝɋɓɎɐɔɈ Ɉ ɉɔɑɔɈɋ 
ɕɔɥɈɑɥɤɘɗɥ ɐɆɐɎɋ-ɘɔ ɕɖɆɈɎɑɢɓɡɋ ɖɋɑɢɗɡ Ɋɑɥ ɘɖɆɒɈɆɋɈ Ɏɛ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɡɛ 
ɒɡɗɑɋɏ. Ȧ ə ɗɋɒɎ Ɏɍ ɊɋɗɥɘɐɆ ï ɓɋ ɕɔɥɈɑɥɤɘɗɥ. Ȯɇɔ ɣɘɔ ɓɋ ɔɇəɝɋɓɎɋ Ɉ ɐɑɆɗɗɎɝɋɗɐɔɒ 

ɗɒɡɗɑɋ ɗɑɔɈɆ. 

Ȳɓɋ-ɘɔ ɓɆɊɔ, ɝɘɔɇɡ ɊɋɈɥɘɢ Ɏɍ ɊɋɗɥɘɎ ɒɔɉɑɎ ɓɆəɝɎɘɢɗɥ (ɥ Ɉɕɔɑɓɋ ɒɔɉə ɕɖɋɊɗɘɆɈɎɘɢ, 
ɝɘɔ ɇəɊɋɘ ɔɊɎɓ ɓɋɗɕɔɗɔɇɓɡɏ ɎɊɎɔɘ ɓɆ Ɋɋɗɥɘɔɐ ɝɋɑɔɈɋɐ). Ƀɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɥ ɊɔɑɌɋɓ 

Ɉɍɥɘɢ Ɋɑɥ ɔɇəɝɋɓɎɥ ɘɆɐɔɋ ɐɔɓɘɖɎɓɘəɎɘɎɈɓɔɋ ɍɓɆɓɎɋ, ɐɔɘɔɖɔɋ ɗɆɒɔ ɓɋ ɒɔɌɋɘ ɇɡɗɘɖɔ 
ɕɖɎɏɘɎ Ɉ ɉɔɑɔɈə əɝɋɓɎɐɆɒ, ɗɊɋɑɆɘɢ ɋɉɔ ɒɎɓɎɒɆɑɢɓɔɋ ɐɔɒɕɆɐɘɓɔɋ ɔɕɎɗɆɓɎɋ, Ɇ ɍɆɘɋɒ 
ɋɉɔ ɐɆɐɎɒ-ɘɔ ɔɇɖɆɍɔɒ ɕɋɖɋɊɆɘɢ əɝɋɓɎɐɆɒ. Ȩɔɕɖɔɗ: ɇɡɈɆɋɘ ɑɎ ɘɆɐɔɋ Ɉ ɘɋɛ ɔɇɑɆɗɘɥɛ, 

ɐɔɘɔɖɡɋ ɘɖɆɊɎɜɎɔɓɓɔ ɗɝɎɘɆɑɎɗɢ çɎɗɐəɗɗɘɈɔɒè, Ɏ ɐɔɘɔɖɡɒ ɗɝɎɘɆɑɔɗɢ, ɝɘɔ ɓɋɑɢɍɥ 
ɓɆəɝɎɘɢ ɖɆɜɎɔɓɆɑɢɓɔ? ȪɆ, ɇɡɈɆɋɘ, ɗɕɑɔɞɢ Ɏ ɖɥɊɔɒ! 

ȰɔɉɊɆ Ɉɡ ɓɆɛɔɊɎɘɋ ɕɖɆɈɎɑɢɓɡɋ ɔɇɠɋɐɘɡ Ɏ ɕɖɆɈɎɑɢɓɡɋ ɒɡɗɑɎɘɋɑɢɓɡɋ ɔɕɋɖɆɜɎɎ, Ɏ 

ɕɖɆɈɎɑɢɓɡɋ əɕɖɆɌɓɋɓɎɥ ï ɘɔ əɝɋɓɎɐɎ ɕɔɗɑɋ ɔɇəɝɋɓɎɥ ɊɆɌɋ ɓɋ ɇəɊəɘ ɕɔɓɎɒɆɘɢ, ɝɘɔ 
Ɏɒ ɇɡɑɔ ɘɖəɊɓɔ ɊɋɑɆɘɢ Ɋɔ ɔɇəɝɋɓɎɥ. ȴɓɎ ɇəɊəɘ ɓɋɗɕɔɗɔɇɓɡ ɈɗɕɔɒɓɎɘɢ, ɕɔ ɐɆɐɎɒ 
ɖɋɑɢɗɆɒ ɐɆɘɎɑɔɗɢ Ɏɛ ɒɡɞɑɋɓɎɋ Ɋɔ ɔɇəɝɋɓɎɥ, Ɏ ɕɔɣɘɔɒə ɔɓɎ ɇəɊəɘ Ɏɍəɒɑɥɘɢɗɥ 

ɕɔɈɋɊɋɓɎɤ ɓɋɔɇəɝɋɓɓɡɛ ɓɔɈɎɝɐɔɈ, ɈɐɑɤɝɆɥ ɗɔɇɗɘɈɋɓɓɔɋ ɕɔɈɋɊɋɓɎɋ Ɉ ɕɋɖɎɔɊ Ɋɔ 
ɔɗɈɔɋɓɎɥ ɘɔɏ ɎɑɎ Ɏɓɔɏ ɕɖɆɐɘɎɐɎ. ȷɕɖɔɗɎɘɋ ɒɔɋɉɔ ɖɋɇɦɓɐɆ, ɕɔɝɋɒə ɔɓ ɔɝɋɓɢ ɕɑɔɛɔ 

əɒɓɔɌɆɑ Ɉɗɋɉɔ ɉɔɊ ɓɆɍɆɊ ï ɔɓ ɓɋ ɗɒɔɌɋɘ ɔɇɠɥɗɓɎɘɢ, ɕɔɝɋɒə. ȷɋɏɝɆɗ əɒɓɔɌɋɓɎɋ Ɋɑɥ 
ɓɋɉɔ Ɉɕɔɑɓɋ ɋɗɘɋɗɘɈɋɓɓɔ, Ɏ ɓɋ ɘɖɋɇəɋɘ ɓɆɕɖɥɌɋɓɎɥ Ɉɗɋɛ ɋɉɔ əɒɗɘɈɋɓɓɡɛ ɗɎɑ, ɐɆɐ 
ɣɘɔ ɇɡɑɔ ɉɔɊ ɓɆɍɆɊ. 
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ȳɆɍɔɈɦɒ ɣɘɔ ɗɈɔɏɗɘɈɔ ɕɖɔɛɔɌɊɋɓɎɥ ɐɆɐɔɉɔ-ɘɔ ɕɔɖɔɉɆ ɕɔɓɎɒɆɓɎɥ ɒɋɘɆɓɔɏɋɏ. ȷɑɔɈɔ 

əɊɎɈɎɘɋɑɢɓɔɋ, ɕɔɕɖɔɇəɏɘɋ ɋɉɔ ɓɆɕɎɗɆɘɢ Ɉ ɖɆɍɓɡɛ ɕɆɊɋɌɆɛ, ɊɆ ɋɟɦ Ɏ Ɉɔ 
ɒɓɔɌɋɗɘɈɋɓɓɔɒ ɝɎɗɑɋ, ɕɔɑəɝɎɘɋ ɔɝɋɓɢ Ɏɓɘɋɖɋɗɓɡɋ ɣɚɚɋɐɘɡ. Ƀɘɔ ɗɑɔɈɔ ɕɖɎɞɑɔ Ɏɍ 
ɖɋɑɎɉɎɔɍɓɡɛ ɕɖɆɐɘɎɐ Ɏ ɔɍɓɆɝɆɋɘ çɕɋɖɋɒɋɓə ɒɡɗɑɋɏè, ɕɔɑɓɡɏ ɖɆɍɖɡɈ ɕɖɔɞɑɔɉɔ Ɏ 

ɘɋɐəɟɋɉɔ ɒɡɞɑɋɓɎɥ. ȸɡ ɍɆɓɎɒɆɋɞɢɗɥ, ɍɆɓɎɒɆɋɞɢɗɥ Ɉ ɐɆɐɔɏ-ɓɎɇəɊɢ ɗɋɒɎɓɆɖɎɎ, Ɏ 
ɈɖɔɊɋ ɐɆɐ ɒɡɞɑɋɓɎɋ ə ɘɋɇɥ ɓɋ ɘɆɐ ɕɔɗɘɆɈɑɋɓɔ, ɐɆɐ ɣɘɔ ɔɌɎɊɆɤɘ ɔɘ ɘɋɇɥ ɗɈɥɟɋɓɓɎɐɎ. 

ȵɔɘɔɒ ɈɊɖəɉ Ɉ ɐɆɐɔɏ-ɘɔ ɒɔɒɋɓɘ ɟɦɑɐ ï Ɏ ɘɡ ɊɋɒɔɓɗɘɖɎɖəɋɞɢ Ɉɗɋɒ, ɝɘɔ Ɉɔɘ ə ɘɋɇɥ 
ɘɆɐɔɋ Ɍɋ ɒɡɞɑɋɓɎɋ, ɐɆɐ ɣɘɔ ɕɖɎɓɥɘɔ ə ɗɈɥɟɋɓɓɔɗɑəɌɎɘɋɑɥ, ɗ ɣɘɔɉɔ ɒɔɒɋɓɘɆ ɘɡ 
çɓɆɗɘɔɥɟɎɏè, Ɇ ɓɋ ɕɖɎɘɈɔɖɥɋɞɢɗɥ. Ȩɔɘ ɗɑɔɈɔ ɣɘɔ ï ɒɋɘɆɓɔɏɥ, ɘɆɐɔɏ ɒɆɑɡɏ ɍɆɕɆɊɓɡɏ 

ɈɆɖɎɆɓɘ ɕɖɔɗɈɋɘɑɋɓɎɥ. ȷɑɔɈɔ "ɒɋɘɆɓɔɏɥ" ɖɋɐɔɒɋɓɊɔɈɆɑ ɎɗɕɔɑɢɍɔɈɆɘɢ Ɏ ɉəɖə 
ɒɋɓɋɊɌɒɋɓɘɆ ȵɎɘɋɖ ȷɋɓɌ Ɉɒɋɗɘɔ ɗɑɔɈɆ "ɔɇəɝɋɓɎɋ", Ɏɇɔ ɗɑɔɈɔ "ɔɇəɝɋɓɎɋ" ɗ ɋɉɔ 
ɘɔɝɐɎ ɍɖɋɓɎɥ əɌɋ ɗɔɈɗɋɒ ɍɆɘɆɗɐɆɓɓɔɋ Ɏ ɓɋ ɔɍɓɆɝɆɋɘ ɐɔɖɋɓɓəɤ ɗɒɋɓə ɔɇɖɆɍɆ 

ɒɡɞɑɋɓɎɥ Ɉ ɖɋɍəɑɢɘɆɘɋ ɔɇəɝɋɓɎɥ. 

ȰɔɉɊɆ ɒɋɘɆɓɔɏɥ ɕɖɔɎɍɔɞɑɆ, ɘɔ Ɉ ɓɔɈɔɒ ɗɔɗɘɔɥɓɎɎ ɒɔɍɉɔɈ ɝɋɑɔɈɋɐə ɗɔɈɋɖɞɋɓɓɔ 
ɓɋɕɔɓɥɘɓɔ, Ɉ ɝɦɒ ɇɡɑɆ ɕɖɔɇɑɋɒɆ Ɉ ɗɘɆɖɔɒ ɗɔɗɘɔɥɓɎɎ ɒɔɍɉɔɈ. ȵɖɋɊɗɘɆɈɎɒ: ɥ ɍɓɆɤ, 

ɝɘɔ ɍɋɒɑɥ ɕɑɔɗɐɆɥ, ɥ Ɋɔɑɉɔ ɗɕɔɖɤ, ɝɘɔ ɍɋɒɑɥ ɓɎɐɆɐ ɓɋ ɒɔɌɋɘ ɇɡɘɢ ɓɋ ɐɖəɉɑɆɥ, ɓɔ 
ɒɋɓɥ Ɉ ɐɆɐɔɏ-ɘɔ ɒɔɒɋɓɘ əɇɋɌɊɆɤɘ. Ȯ ɥ ɐɆɌɊɡɏ ɖɆɍ Ɉ ɗɈɔɎɛ ɊɋɏɗɘɈɎɥɛ ɗɓɆɝɆɑɆ 
ɊɋɏɗɘɈəɤ, ɐɆɐ ɇəɊɘɔ ɍɋɒɑɥ ɕɑɔɗɐɆɥ, ɕɔɘɔɒ əɗɎɑɎɋɒ ɈɔɑɎ ɈɗɕɔɒɎɓɆɤ, ɝɘɔ 

ɖɆɜɎɔɓɆɑɢɓɔ ɈɖɔɊɋ ɇɡ ɔɓɆ ɊɔɑɌɓɆ ɇɡɘɢ ɐɖəɉɑɆɥ, ɕɔɘɔɒ ɊɋɑɆɤ ɣɘɔ əɌɋ ɓɆ əɖɔɈɓɋ 
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ɖɋɚɑɋɐɗɆ, Ɏ ɈɎɌə ɘɡɗɥɝə ɗɈɎɊɋɘɋɑɢɗɘɈ ɣɘɔɏ ɐɖəɉɑɔɗɘɎ ȭɋɒɑɎ. Ȯ Ɉɔɘ Ɉ ɣɘɔɘ-ɘɔ ɒɔɒɋɓɘ 
ɥ ɓɋ ɒɔɉə ɕɔɓɥɘɢ, ɕɔɝɋɒə ɥ ɗɝɎɘɆɑ, ɝɘɔ ɍɋɒɑɥ ɕɑɔɗɐɆɥ. ȶɆɜɎɔɓɆɑɢɓɔ-ɘɔ ɈɗɕɔɒɓɎɘɢ, 
ɝɘɔ ɥ ɘɆɐ ɗɝɎɘɆɑ, ɥ ɒɔɉə. ȳɔ ɕɔɓɥɘɢ, ɐɆɐ ɥ Ɏɒɋɓɓɔ ɕɋɖɋɞɦɑ Ɏɍ ɗɔɗɘɔɥɓɎɥ ɍɓɆɓɎɥ 

çɎɓɘəɎɘɎɈɓɔɏ ɘɋɔɖɎɎè Ɉ ɗɔɗɘɔɥɓɎɋ ɈɑɆɊɋɓɎɥ çɐɔɓɘɖɎɓɘəɎɘɎɈɓɔɏ ɘɋɔɖɎɋɏè ɥ ɓɋ 
ɒɔɉə. Ȯ ɕɔɣɘɔɒə ɓɋ ɒɔɉə ɔɗɔɍɓɆɘɢ ɘɋ əɝɋɇɓɡɋ ɊɋɏɗɘɈɎɥ, ɐɔɘɔɖɡɋ ɓəɌɓɡ Ɋɑɥ ɘɔɉɔ, 
ɝɘɔɇɡ ɥ ɊɔɇɎɈɆɑɗɥ ɣɘɔɏ ɒɋɘɆɓɔɏɎ ɐɖəɉɑɔɗɘɎ ȭɋɒɑɎ ə ɗɈɔɎɛ əɝɋɓɎɐɔɈ. ȶɆɇɔɘɆ ɕɔ 

ɗɔɗɘɆɈɑɋɓɎɤ ɕɖɆɈɎɑɢɓɡɛ əɕɖɆɌɓɋɓɎɏ Ɋɑɥ ɘɆɐɔɏ ɒɋɘɆɓɔɏɎ ï ɣɘɔ ɘɖəɊɓɆɥ ɖɆɇɔɘɆ, Ɏ 
ɕɖɎɈɋɊɦɓɓɡɋ ɒɓɔɏ ɓɎɌɋ ɕɖɎɒɋɖɡ ɞɐɔɑɢɓɔɏ ɆɑɉɔɖɎɘɒɎɐɎ, ɕɖɔɗɈɋɘɑɋɓɎɥ, 

ɘɆɏɜɍɎɜɤɆɓɥ ɕɔɐɆɍɡɈɆɤɘ, ɝɘɔ ɗɔɍɊɆɓɎɋ ɆɊɋɐɈɆɘɓɔɉɔ əɝɋɇɓɔɉɔ ɐəɖɗɆ Ɉɕɔɑɓɋ ɒɔɌɋɘ 
ɍɆɓɥɘɢ ɕɆɖə-ɘɖɔɏɐə ɊɋɗɥɘɐɔɈ ɑɋɘ, Ɇ ɘɔ Ɏ ɘɡɗɥɝ ɑɋɘ. Ƀɘɔ Ɉ ɕɔɑɓɔɏ ɒɋɖɋ ɔɘɓɔɗɎɘɗɥ Ɏ 
ɐ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. 

ȴɗɔɇɔɋ ɈɓɎɒɆɓɎɋ ɓəɌɓɔ ɔɇɖɆɘɎɘɢ ɓɆ ɘɔ, ɝɘɔ ɖɋɝɢ ɎɊɦɘ ɔɇ ɔɇəɝɋɓɎɎ ɓɋ ɑɤɇɡɒ 
ɕɖɆɐɘɎɐɆɒ, ɓɔ çɐɔɓɘɖɎɓɘəɎɘɎɈɓɡɒè, ɐɔɘɔɖɡɒ ɒɔɍɉ ɗɔɕɖɔɘɎɈɑɥɋɘɗɥ ɔɗɔɇɔ, ɔɓ Ɍɋ Ɉ 
ɣɘɔɒ ɗɑəɝɆɋ çɎɓɘəɎɘɎɈɓɔ ɍɓɆɋɘè, ɐɆɐ ɊɔɑɌɓɔ ɇɡɘɢ, Ɏ ɆɐɘɎɈɓɔ ɗɔɕɖɔɘɎɈɑɥɋɘɗɥ 

ɓɔɈɔɒə ɍɓɆɓɎɤ! ȭɆɓɔɈɔ ɝɋɒə-ɘɔ ɔɇəɝɎɘɢ ɒɓɔɉɔ ɑɋɉɝɋ, ɓɔ ɋɗɑɎ əɌ ɈɆɒ ɗɈɋɍɑɔ 
ɕɔɊɛɈɆɘɎɘɢ çɓɆɖɔɊɓəɤ ɎɓɘəɎɜɎɤè, ɘɔ ɓɆəɝɎɘɢ ɈɆɗ ɝɋɒə-ɘɔ ɇɔɑɋɋ ɣɚɚɋɐɘɎɈɓɔɒə 
ɓɔɈɔɒə ɇəɊɋɘ ɈɋɗɢɒɆ ɕɖɔɇɑɋɒɓɔ: ɈɆɒ ɕɖɎɊɦɘɗɥ ɕɖɔɏɘɎ ɒɋɘɆɓɔɏɤ, Ɇ ɣɘɔ ɘɖɋɇəɋɘ 

ɗɕɋɜɎɆɑɢɓɔ ɔɖɉɆɓɎɍɔɈɆɓɓɔɉɔ ɒɔɊɋɑɎɖɔɈɆɓɎɥ ɕɖɋɊɒɋɘɓɔɏ ɔɇɑɆɗɘɎ, 
ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ əɕɖɆɌɓɋɓɎɏ Ɏ ɈɖɋɒɋɓɎ Ɋɑɥ ɕɖɔɛɔɌɊɋɓɎɥ ɣɘɎɛ əɕɖɆɌɓɋɓɎɏ, Ɇ 
ɘɆɐɌɋ ɓɋɊɤɌɎɓɓɔɏ ɈɔɑɎ ï Ɏɇɔ Ɉɗɥ ɎɓɘəɎɜɎɥ əɝɋɓɎɐɔɈ ɇəɊɋɘ ɕɔɐɆɍɡɈɆɘɢ, ɝɘɔ əɝɆɘ-

ɘɔ ɐɆɐɔɒə-ɘɔ ɇɋɍəɒɎɤ! ȾɆɓɗɔɈ ɕɖɔɏɘɎ ɣɘə ɒɋɘɆɓɔɏɤ çɗɆɒɔəɝɐɔɏè ɕɖɆɐɘɎɝɋɗɐɎ ɓɋɘ, 
ɋɗɑɎ Ɉɡ ɓɋ ɉɋɓɎɏ. 

Ȩɔɘ, Ɉ ɞɐɔɑɋ əɝɎɑɎ ɕɖɡɉɆɘɢ ɝɋɖɋɍ ɕɑɆɓɐə çɓɔɌɓɎɜɆɒɎè ð ɕɔɊɇɋɉɆɋɞɢ, Ɏ ɕɖɡɉɆɋɞɢ. 

ȳɔ ɋɗɑɎ ɓəɌɓɔ ɕɖɡɉɓəɘɢ ɔɝɋɓɢ Ɉɡɗɔɐɔ, ɘɔ ɕɔɗɑɋ ɖɆɍɇɋɉɆ ɐ ɕɑɆɓɔɝɐɋ ɓəɌɓɔ 
ɕɔɈɔɖɆɝɎɈɆɘɢɗɥ ɗɕɎɓɔɏ, Ɏ ɕɖɡɉɆɘɢ ɓɆɍɆɊ-ɈɈɋɖɛ (Fosbury Flop, ɎɍɔɇɖɋɘɋɓɎɋ 1968 

ɉɔɊɆ). 

 

Ƀɘɔ Ɇɇɗɔɑɤɘɓɔ ɓɋɎɓɘəɎɘɎɈɓɔ, ɓɔ ɊɆɦɘ ɈɔɍɒɔɌɓɔɗɘɢ ɕɋɖɋɑɋɘɆɘɢ Ɏ ɝɋɖɋɍ 

ɊɈəɛɒɋɘɖɔɈəɤ ɕɑɆɓɐə. ȳəɌɓɔ ɔɉɖɔɒɓɔɋ ɊɔɈɋɖɎɋ ɐ ɘɖɋɓɋɖə, ɝɘɔɇɡ Ɉɡ ɓɆɝɆɑɎ 
ɘɖɋɓɎɖɔɈɆɘɢ ɘɆɐɔɏ ɕɖɡɌɔɐ ï Ɏɇɔ Ɉ ɣɘɔɘ ɒɔɒɋɓɘ ɐɆɌɋɘɗɥ, ɝɘɔ ɒɓɔɉɔ-ɒɓɔɉɔ 

ɘɖɋɓɎɖɔɈɔɐ ɊɆɊəɘ ɈɔɍɒɔɌɓɔɗɘɢ ɕɖɋɔɊɔɑɋɈɆɘɢ ɊɔɕɔɑɓɎɘɋɑɢɓɡɋ ɊɋɗɥɘɐɎ ɗɆɓɘɎɒɋɘɖɔɈ 
çɓɔɌɓɎɜɆɒɎè ɎɑɎ çɕɋɖɋɐɆɘɔɒè, ɝɘɔ ɗɔɈɗɋɒ ɓɋ ɘɆɐ. Ȧ ɕɔɘɔɒ ɇəɊɋɘ ɒɋɘɆɓɔɏɥ: Ɉɡ 
ɇəɊɋɘɋ ɓɋ ɕɔɓɎɒɆɘɢ, ɕɔɝɋɒə Ɉɔɔɇɟɋ ɝɋɖɋɍ ɕɑɆɓɐə ɑɤɊɎ ɋɟɦ ɉɊɋ-ɘɔ ɕɖɡɉɆɤɘ ɓɋ 

ɘɋɛɓɎɐɔɏ ȪɎɐɆ ȺɔɗɇɋɖɎ ð ɊɆɌɋ ɋɗɑɎ Ɉɡ əɌɋ ɓɋ ɕɔɒɓɎɘɋ, ɝɘɔ ɓɆɝɆɑɔ ɘɆɐɎɒ ɕɖɡɌɐɆɒ 
ɕɔɑɔɌɎɑ Ɏɒɋɓɓɔ ȪɎɐ ȺɔɗɇɋɖɎ, Ɏ ɕɖɡɉɆɘɢ ɘɆɐ ɑɤɊɎ ɓɆɝɆɑɎ Ɉɗɋɉɔ ɓɆ ɉɔɊ ɖɆɓɢɞɋ, ɝɋɒ 
ɈɡɗɆɊɎɑɎɗɢ ɓɆ ȱəɓə Ɉ 1969 ɉɔɊə. 
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ȩɑɆɈɓɆɥ ɒɋɘɆɓɔɏɥ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ Ɉ ɘɔɒ, ɝɘɔ Ɉɡ ɓɆɝɎɓɆɋɘɋ ɊəɒɆɘɢ ɔ ɒɎɖɋ, 
ɐɆɐ ɗɔɗɘɔɥɟɋɒ Ɏɍ ɗɎɗɘɋɒ, Ɏ ɔɕɎɗɡɈɆɋɒɔɒ ɒɓɔɉɔɊɎɗɜɎɕɑɎɓɆɖɓɔ Ɋɑɥ ɐɆɌɊɔɏ ɗɎɗɘɋɒɡ. 
ȫɗɑɎ ɕɔɓɎɒɆɘɢ ɗɎɗɘɋɒə ɓɋ ɐɆɐ ñɑɤɇɔɏ ɔɇɠɋɐɘ, ɐɔɘɔɖɡɏ ɒɡ ɖɆɗɗɒɆɘɖɎɈɆɋɒò, Ɇ ɗ ɘɔɝɐɎ 

ɍɖɋɓɎɥ ɗɎɗɘɋɒɓɔɉɔ ɕɔɊɛɔɊɆ, ɘɔ ɣɘɔ ɐɖɆɏɓɋ ɐɔɓɘɖɎɓɘəɎɘɎɈɓɔ, ɕɔɣɘɔɒə ɘɖɋɇəɋɘ 
ɗɕɋɜɎɆɑɢɓɔɉɔ ɔɇəɝɋɓɎɥ Ɏ ɕɔɗɑɋɊəɤɟɋɏ ɊɑɎɘɋɑɢɓɔɏ ɘɖɋɓɎɖɔɈɐɎ ɘɆɐɔɉɔ ɗɎɗɘɋɒɓɔɉɔ 
ɒɡɞɑɋɓɎɥ. 

Ȩ ɒɆɘɋɒɆɘɎɐɋ ɘɋɖɒɎɓ ñɎɓɘəɎɘɎɈɓɡɏò ɝɆɗɘɔ ɕɔɊɒɋɓɥɋɘɗɥ ɘɋɖɒɎɓɔɒ ñɘɖɎɈɎɆɑɢɓɔɋò ð 
ɈɔɍɒɔɌɓɔɗɘɢ ɕɔɈɘɔɖɋɓɎɥ "ɑɤɇɡɒ" Ɉ ɊɆɓɓɔɒ ɗɔɔɇɟɋɗɘɈɋ, Ɇ ɓɋɘɖɎɈɎɆɑɢɓɔɗɘɢ ð 

ɓɋɈɔɍɒɔɌɓɔɗɘɢ ɕɔɈɘɔɖɋɓɎɥ (ɗɕɆɗɎɇɔ ɍɆ ɔɇɗəɌɊɋɓɎɋ ɣɘɔɉɔ ɈɔɕɖɔɗɆ ɒɆɘɋɒɆɘɎɐə 
ȶɔɒɆɓə ȲɎɛɆɏɑɔɈə). ȪɋɒɔɓɗɘɖɆɜɎɥ Ɏɓɘɋɖɋɗɓɔɉɔ ɓɋɘɖɎɈɎɆɑɢɓɔɉɔ ɊɋɑɆɋɘ ɋɉɔ 
ɘɖɎɈɎɆɑɢɓɡɒ ɝɋɖɋɍ ɕɆɖə ɘɆɐɘɔɈ ɘɖɋɓɎɖɔɈɐɎ ɍɆɎɓɘɋɖɋɗɔɈɆɈɞɎɛɗɥ, Ɏɇɔ Ɉ 

ɔɕɖɋɊɋɑɋɓɎɋ ñɎɓɘəɎɘɎɈɓɔɗɘɎ/ɘɖɎɈɎɆɑɢɓɔɗɘɎò Ɏ 
ñɐɔɓɘɖɎɓɘəɎɘɎɈɓɔɗɘɎ/ɓɋɘɖɎɈɎɆɑɢɓɔɗɘɎò ɓɋɥɈɓɔ ɈɛɔɊɎɘ ɒɔɒɋɓɘ ɈɖɋɒɋɓɎ ñɕɖɥɒɔ 
ɗɋɏɝɆɗò. ȱɤɇɔɋ "ɐɔɓɘɖɎɓɘəɎɘɎɈɓɔɋ/ɓɋɘɖɎɈɎɆɑɢɓɔɋ" ɔɊɓɔɉɔ ɕɔɐɔɑɋɓɎɥ ɗɘɆɓɔɈɎɘɗɥ 

"ɎɓɘəɎɘɎɈɓɡɒ/ɘɖɎɈɎɆɑɢɓɡɒ" Ɋɑɥ Ɋɖəɉɔɉɔ ɕɔɐɔɑɋɓɎɥ ɊəɒɆɘɋɑɋɏ. 

Ƀɘə "ɘɖɎɈɎɆɑɢɓɔɗɘɢ" Ɉɕɔɑɓɋ ɒɔɌɓɔ ɊɔɇɆɈɎɘɢ Ɉ ɗɕɎɗɔɐ ɗɎɓɔɓɎɒɔɈ ɐ "ɎɓɘəɎɘɎɈɓɔɗɘɎ" 
(Ɏɇɔ ɎɗɕɔɑɢɍɔɈɆɓɎɋ "ɎɓɘəɎɘɎɈɓɔɗɘɎ" ɎɓɔɉɊɆ ɎɊɦɘ ɈɖɆɍɖɋɍ ɗ ɇɡɘɔɈɡɒ ɕɔɓɎɒɆɓɎɋɒ Ɏ 

ɔɍɓɆɝɆɋɘ ɖɔɈɓɔ ɓɆɔɇɔɖɔɘ ð ñɓɋɘɖɎɈɎɆɑɢɓɔɗɘɢ, ɕɔɑəɝɋɓɓəɤ ɎɓɗɆɏɘɔɒ, 
ɈɊɔɛɓɔɈɋɓɎɋɒ, ɔɍɆɖɋɓɎɋɒò). 
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ȲɔɌɓɔ ɑɎ ɈɡəɝɎɘɢ ɉɋɓɋɖɆɑɢɓɔɉɔ ɐɔɓɗɘɖəɐɘɔɖɆ, ɎɑɎ Ɋɑɥ ɣɘɔɉɔ ɔɇɥɍɆɘɋɑɢɓɔ ɓəɌɓɔ 

ɉɋɓɋɖɆɑɢɓɡɒ ɐɔɓɗɘɖəɐɘɔɖɔɒ ɖɔɊɎɘɢɗɥ, Ɏɒɋɘɢ ɈɖɔɌɊɦɓɓɡɏ ɘɆɑɆɓɘ? ȨɋɊɢ 
ɉɋɓɋɖɆɑɢɓɡɋ ɐɔɓɗɘɖəɐɘɔɖɡ ɕɖɔɖɆɗɘɆɤɘ Ɏɍ ɗɋɖɔɏ ɒɆɗɗɡ ɎɓɌɋɓɋɖɔɈ ɗɆɒɎ ɕɔ ɗɋɇɋ, ɐɆɐ 
ɘɖɆɈɆ ɝɋɖɋɍ ɘɖɋɟɎɓɡ Ɉ ɆɗɚɆɑɢɘɋ. ȴɓɎ Ɏɍ ɗɑɋɗɆɖɋɏ ɕɔɘɎɛɔɓɋɝɐə-ɕɔɘɎɛɔɓɋɝɐə 

ɗɘɆɓɔɈɥɘɗɥ ɎɓɌɋɓɋɖɆɒɎ, ɍɆɘɋɒ ɍɆɒ.ɓɆɝɆɑɢɓɎɐɆɒɎ ɜɋɛɔɈ, ɕɔɘɔɒ ɖɆɗɘəɘ-ɖɆɗɘəɘ-
ɖɆɗɘəɘ, Ɏ ɉɑɥɓɢ ï Ɉɔɘ ɕɔɥɈɎɑɗɥ ɉɋɓɋɖɆɑɢɓɡɏ ɐɔɓɗɘɖəɐɘɔɖ, ɐɆɐ ɇɡ "ɗɆɒ ɗɔɇɔɏ". 
Ȩɔɔɇɟɋ ɉɔɈɔɖɥ, ɗɘɔ ɕɖɔɜɋɓɘɔɈ çɉɋɓɋɖɆɑɢɓɡɛ ɐɔɓɗɘɖəɐɘɔɖɔɈè, ɔɓɎ ɘɆɐ ɗɆɒɎ ɕɔ ɗɋɇɋ 

Ɏ ɈɡɖɆɗɘɆɑɎ ɓɆ ɕɖɔɎɍɈɔɊɗɘɈɋ, ɕɔɘɔɒə ɝɘɔ Ɏɍ ɈəɍɔɈ ɈɡɕəɗɐɆɑɎ-ɘɔ (ɊɆ Ɏ ɗɋɏɝɆɗ 
ɈɡɕəɗɐɆɤɘ) çɕɖɔɗɘɔ ɎɓɌɋɓɋɖɔɈè, ɓɎɉɊɋ Ɉ ȶɔɗɗɎɎ ɓɋ ɈɡɕəɗɐɆɤɘ Ɏɒɋɓɓɔ ɉɋɓɋɖɆɑɢɓɡɛ 
ɐɔɓɗɘɖəɐɘɔɖɔɈ, ɣɘə ɎɓɌɋɓɋɖɓəɤ ɣɑɎɘə. ȵɖɔɗɘɔ Ɉɡɥɗɓɥɋɘɗɥ, ɝɘɔ ə ɓɋɐɔɘɔɖɡɛ ɑɤɊɋɏ 

(ɉɋɓɋɖɆɑɢɓɡɛ ɐɔɓɗɘɖəɐɘɔɖɔɈ) Ɉ ɉɔɑɔɈɋ ɐɆɐ-ɘɔ ɝəɊɔɒ əɒɋɟɆɋɘɗɥ Ɉɋɗɢ ɗɆɒɔɑɦɘ, Ɇ ə 
ɓɋɐɔɘɔɖɡɛ ɑɤɊɋɏ ("ɕɖɔɗɘɔ ɎɓɌɋɓɋɖɔɈ") Ɉ ɉɔɑɔɈə ɗɆɒɔɑɦɘ ɓɋ əɒɋɟɆɋɘɗɥ, əɒɋɟɆɋɘɗɥ 
ɘɔɑɢɐɔ ɓɋɇɔɑɢɞɔɋ ɐɖɡɑɔ, Ɇ ɒɔɌɋɘ ɊɆɌɋ ɒɋɓɢɞɋ ð ɓɆɕɖɎɒɋɖ, ɘɔɑɢɐɔ 

ɆɣɖɔɊɎɓɆɒɎɝɋɗɐɎɋ Ɇɗɕɋɐɘɡ ɣɘɔɉɔ ɐɖɡɑɆ, ɎɑɎ ɘɔɑɢɐɔ ɕɖɔɝɓɔɗɘɓɡɋ, ɈɎɇɖɆɜɎɔɓɓɡɋ Ɏ 
ɊɖəɉɎɋ ɒɋɛɆɓɎɝɋɗɐɎɋ Ɇɗɕɋɐɘɡ. 
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ȶɆɍɈɎɑɐɆ Ɉ ɘɔɒ, ɛɔɘɎɒ ɑɎ ɒɡ ɕɔɑəɝɆɘɢ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɒɋɘɔɊɔɒ ɔɛɔɘɡ Ɏ 
ɗɔɇɎɖɆɘɋɑɢɗɘɈɆ (Ɉɖɋɒɥ ɔɘ ɈɖɋɒɋɓɎ ñɛɆɓɘɎɘɢò ɘɆɑɆɓɘɑɎɈɡɛ ɑɤɊɋɏ, ɐɔɘɔɖɡɋ ɐɆɐ-ɘɔ 

ɊɋɒɔɓɗɘɖɎɖəɤɘ ɔɗɔɇɡɏ əɒ Ɏ ɗɔɔɇɖɆɍɎɘɋɑɢɓɔɗɘɢ, ɗɒɋɐɆɑɐə ȰəɑɎɇɎɓɗɐɔɉɔ ɒɆɗɞɘɆɇɆ), 
ɎɑɎ Ɍɋ ɒɡ ɕɋɖɋɏɊɦɒ ɐ ɔɗɦɊɑɔɒə ɍɋɒɑɋɊɋɑɎɤ Ɉ ɕɔɊɉɔɘɔɈɐɋ ɘɆɐɎɛ ñɉɋɓɋɖɆɑɎɗɘɔɈò 
(ɗɕɋɜɎɆɑɎɗɘɔɈ ɕɔ ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɔɗɘɎ Ɏ ɔɛɈɆɘə ɜɋɑɔɉɔ)? 

Ƚɋɗɘɓɡɏ ɔɘɈɋɘ ɓɆ Ɉɔɕɖɔɗ ɔ "ɈɡəɝɎɈɆɓɎɎ ɓɆ ɉɋɓɋɖɆɑɢɓɔɉɔ ɐɔɓɗɘɖəɐɘɔɖɆ": ɊɆ, ɣɘɔɒə 
ɒɔɌɓɔ Ɏ ɓəɌɓɔ əɝɎɘɢ. Ȩɡəɝɋɓɓɡɏ ɗɕɋɜɎɆɑɢɓɔ ɉɋɓɋɖɆɑɢɓɡɏ ɐɔɓɗɘɖəɐɘɔɖ ɇəɊɋɘ 
ɈɡɛɔɊɎɘɢ Ɏɍ ɈəɍɆ ɓɆ ɖɆɇɔɘə Ɏ Ɉ ɕɋɖɈɡɏ Ɍɋ Ɋɋɓɢ ɈɋɗɘɎ ɗɋɇɥ ɕɖɎɒɋɖɓɔ ɘɆɐ Ɍɋ, ɐɆɐ 

ɗɋɇɥ ɈɋɊɦɘ ɐɆɐɔɏ-ɓɎɇəɊɢ, ɓɋ ɔɝɋɓɢ ɐɖəɕɓɡɏ, ɓɋ ɗɔɈɗɋɒ ɈɡɊɆɤɟɎɏɗɥ Ɏ ɘɆɑɆɓɘɑɎɈɡɏ 
ɉɋɓɋɖɆɑɢɓɡɏ ɐɔɓɗɘɖəɐɘɔɖ, ɓɔ Ɉɗɋ-ɘɆɐɎ, ɐɆɐ ɈɋɊɦɘ ɗɋɇɥ ɉɋɓɋɖɆɑɢɓɡɏ ɐɔɓɗɘɖəɐɘɔɖ, Ɇ 
ɓɋ ɕɖɔɗɘɔ ɎɓɌɋɓɋɖ. ȹ ɓɋɉɔ Ɉ ɉɔɑɔɈɋ ɇəɊɋɘ əɒɋɟɆɘɢɗɥ Ɉɋɗɢ ɗɆɒɔɑɦɘ ɐɆɐ ɜɋɑɔɋ, Ɇ ɓɋ 

ɘɔɑɢɐɔ ɋɉɔ ɓɋɇɔɑɢɞɎɋ ɝɆɗɘɎ. ȵɖɎ ɣɘɔɒ ɥ ɕɔɐɆ ɔɕəɗɐɆɤ ɒɋɓɋɊɌɋɖɗɐɎɋ ɓɆɈɡɐɎ 
ɉɋɓɋɖɆɑɢɓɡɛ ɐɔɓɗɘɖəɐɘɔɖɔɈ, ɓɔ ɕɖɔ ɒɋɓɋɊɌɋɖɔɈ ɘəɘ ɘɔɝɓɔ ɘɆɐɔɏ Ɍɋ ɖɆɍɉɔɈɔɖ 

(ɒɔɌɓɔ ɑɎ ɓɆəɝɎɘɢ ɒɋɓɋɊɌɋɖɆ, ɎɑɎ ɣɘɔ ɈɖɔɌɊɦɓɓɡɏ ɘɆɑɆɓɘ). 

ȴɇɖɆɘɎɘɋ ɈɓɎɒɆɓɎɋ: ɥ ɉɔɈɔɖɤ, ɝɘɔ ɇɡɘɢ ɉɋɓɋɖɆɑɢɓɡɒ ɐɔɓɗɘɖəɐɘɔɖɔɒ ð ɣɘɔ ɓɋ 
ɈɖɔɌɊɦɓɓɡɋ ɗɕɔɗɔɇɓɔɗɘɎ, ɓɋ ɘɆɑɆɓɘ, ɣɘɔɒə ɒɔɌɓɔ ɓɆəɝɎɘɢ. ȴɕɕɔɓɋɓɘɡ ɉɔɈɔɖɥɘ, ɝɘɔ 

çɈɡ Ɍɋ ɉɔɈɔɖɎɘɋ ɓɋɒɡɗɑɎɒɔɋ. Ȩɔɘ ɇɡɑ ɘɆɐɔɏ ɝɋɑɔɈɋɐ ȴɏɗɘɖɆɛ, ɔɓ ɈɋɑɎɐɔɑɋɕɓɔ 
ɎɉɖɆɑ ɓɆ ɗɐɖɎɕɐɋ ð ɓə, Ɏ ɐɆɐ ɈɡəɝɎɘɢ ɘɆɐ ɎɉɖɆɘɢ ɓɆ ɗɐɖɎɕɐɋ? ȨɋɊɢ ɑɤɇɆɥ 
ɒəɍɡɐɆɑɢɓɆɥ ɞɐɔɑɆ əɝɎɘ ɎɉɖɆɘɢ ɓɆ ɗɐɖɎɕɐɋ, ɕɔɗɑɋ ɓɋɦ Ɉɡ ɈɗɋɉɊɆ ɗɒɔɌɋɘɋ ɗɕɎɑɎɐɆɘɢ 

ɝɘɔ-ɓɎɇəɊɢ. ȳɔ Ɉɔɘ ɈɡɏɊɎɘɋ ɕɔɗɑɋ ɒəɍɡɐɆɑɢɓɔɏ ɞɐɔɑɡ ɓɆ ɒɋɌɊəɓɆɖɔɊɓɡɏ ɐɔɓɐəɖɗ 
Ɏ ɗɕɎɑɎɐɆɏɘɋ ɝɘɔ-ɓɎɇəɊɢ ɘɆɐ, ɝɘɔɇɡ 2000 ɝɋɑɔɈɋɐ ɗɐɆɍɆɑɎ: çȦɛ!èè. ȴɕɕɔɓɋɓɘɡ, 
ɐɔɘɔɖɡɛ ɇəɊɋɘ ɒɓɔɉɔ ɇɔɑɢɞɋ, ɝɋɒ ɕɔɑɔɈɎɓɆ ɝɋɑɔɈɋɝɋɗɘɈɆ, ɉɔɈɔɖɥɘ, ɝɘɔ ɘɆɐɔɉɔ 

çɔɇəɝɋɓɎɥ ɓɆ ȴɏɗɘɖɆɛɆè ɓɋ ɒɔɌɋɘ ɇɡɘɢ, ɕɔɘɔɒə ɝɘɔ ɓɋ ɒɔɌɋɘ ɇɡɘɢ ɓɎɐɔɉɊɆ: çɓɋ 
ɕɔɐəɞɆɏɘɋɗɢ ɓɆ ɗɈɥɘɔɋ, ɣɘɔ ɈɋɊɢ ɝɋɑɔɈɋɐ, ɣɘɔ ɋɉɔ ɘɆɑɆɓɘ, ɣɘɔ ɝɘɔ-ɘɔ ɇɔɌɋɗɘɈɋɓɓɔɋ, 
ɣɘɔ ɐɔɗɒɔɗ, ɐɔɘɔɖɡɏ ɕɖɔɥɈɑɥɋɘɗɥ ɝɋɖɋɍ ɝɋɑɔɈɋɐɆ, ɎɗɐəɗɗɘɈɔ ɘɖɆɓɗɜɋɓɊɋɓɘɓɔ!è. 

Ȩɗɋ ɘɔ Ɍɋ ɗɆɒɔɋ, ɝɘɔ ɔɘɓɔɗɎɘɗɥ ɐ ɔɇəɝɋɓɎɤ çɓɆ ȴɏɗɘɖɆɛɆè, ɔɘɓɔɗɎɘɗɥ Ɏ ɐ ɔɇəɝɋɓɎɤ 
çɓɆ ɉɋɓɋɖɆɑɢɓɔɉɔ ɐɔɓɗɘɖəɐɘɔɖɆè. ȨɘɔɖɆɥ ɕɔɑɔɈɎɓɆ ɝɋɑɔɈɋɝɋɗɘɈɆ ɉɔɈɔɖɎɘ: çɣɘɆ 
Ɋɋɥɘɋɑɢɓɔɗɘɢ ɗɝɎɘɆɋɘɗɥ ɔɗɔɇɔ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɏ, ɕɔɘɔɒə ɝɘɔ ɒɡ ɕɔɐɆ ɓɋ ɍɓɆɋɒ, ɐɆɐ 

ɔɓɆ əɗɘɖɔɋɓɆ. ȳɔ ɖɆɓɔ ɎɑɎ ɕɔɍɊɓɔ ɔɓɆ ɗɘɆɓɋɘ ɓɋɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɏ. ȶɆɓɔ ɎɑɎ ɕɔɍɊɓɔ 
ɔɓɆ ɇəɊɋɘ ɈɔɗɕɖɎɓɎɒɆɘɢɗɥ ɐɆɐ ɔɇəɝɋɓɎɋ ɛɔɊɢɇɋ ï ɝəɘɢ ɑɎ ɓɋ ɒɋɛɆɓɎɝɋɗɐɎɒ ɓɆɈɡɐɆɒ, 
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ɓɋɗɒɔɘɖɥ ɓɆ ɘɈɔɖɝɋɗɐɔɗɘɢ Ɏ əɓɎɐɆɑɢɓɔɗɘɢ ɐɆɌɊɔɉɔ ɔɘɊɋɑɢɓɔɉɔ ɞɆɉɆè. ȵɋɖɈɆɥ 
ɕɔɑɔɈɎɓɆ ɝɋɑɔɈɋɝɋɗɘɈɆ ɕɔɓɥɘɓɔ, ɝɘɔ ɓɆ ɣɘɔ ɔɘɈɋɝɆɋɘ: çəɌɋ ɕɖɔɞɑɔ ɒɓɔɉɔ ɘɡɗɥɝ ɑɋɘ 
ɗɔɍɓɆɘɋɑɢɓɔɏ ɊɋɥɘɋɑɢɓɔɗɘɎ ɑɤɊɋɏ, Ɇ ɖɋɞɋɓɎɥ ɕɖɔɇɑɋɒɡ ɔɇəɝɋɓɎɥ ɘɈɔɖɝɋɗɘɈə Ɉ 

ɔɇɟɋɒ ɈɎɊɋ ɘɆɐ Ɏ ɓɋ ɕɖɋɊɑɔɌɋɓɔ ï ɓə, Ɏ ɐɆɐ ɗɔɇɎɖɆɋɘɋɗɢ əɝɎɘɢ? Ȯ Ɉɔɔɇɟɋ, Ɉ ȷȷȷȶ 
ɐɆɐ-ɘɔ ɉɋɓɋɖɆɑɢɓɡɋ ɐɔɓɗɘɖəɐɘɔɖɡ-ɗɆɒɔəɝɐɎ ɘɔɌɋ Ɋɔ ɐɔɗɒɔɗɆ ɊɔɑɋɘɋɑɎè. ȳɆ ɝɘɔ Ɏɒ 
ɈɋɌɑɎɈɔ ɔɘɈɋɝɆɤɘ: çɊɔ ɐɔɗɒɔɗɆ-ɘɔ ɊɔɑɋɘɋɑɎ, ɓɔ Ɋɔ ȱəɓɡ ɔɗɔɇɔ ɓɋ ɊɔɇɖɆɑɎɗɢ, Ɇ ɗ 

ɒɆɖɗɔɛɔɊɆɒɎ Ɉɔɔɇɟɋ ə ɔɘɋɝɋɗɘɈɋɓɓɡɛ ɎɓɌɋɓɋɖɔɈ ɓɋ ɕɔɑəɝɎɑɔɗɢè. ȴɕɕɔɓɋɓɘɡ 
ɔɘɈɋɝɆɤɘ çɘɆɐ ɚɎɓɆɓɗɎɖɔɈɆɓɎɥ ɓɋɘè. ȷɘɔɖɔɓɓɎɐɎ ɈɡəɝɎɈɆɓɎɥ çɓɆ ɉɋɓɋɖɆɑɢɓɔɉɔ 

ɐɔɓɗɘɖəɐɘɔɖɆè ɉɔɈɔɖɥɘ: çȨɔɘ Ɏɒɋɓɓɔ: Ɏɍ-ɍɆ ɣɘɔɉɔ ɔɝɋɈɎɊɓɔɉɔ ɓɋəɒɋɓɎɥ Ɏ 
ɚɎɓɆɓɗɎɖɔɈɆɓɎɥ ɓɋɘ. Ȱɘɔ əɒɋɋɘ, ɘɔɒə Ɏ ɕɑɆɘɥɘè. Ȯ ɊɆɑɢɞɋ ɓɆɕɔɒɎɓɆɤɘ, ɝɘɔ ə 
ɗɔɈɋɘɗɐɎɛ ɎɓɌɋɓɋɖɔɈ ɓɋ Ɉɗɦ ɛɔɖɔɞɔ ɇɡɑɔ. Ȩɔ ɈɖɋɒɋɓɆ ɕɋɖɋɗɘɖɔɏɐɎ ɝɆɗɘɔ ɞəɘɎɑɎ, 

ɝɘɔ ɈɋɍɊɋ Ɉ ɒɎɖɋ ɒɆɓɎɕəɑɥɘɔɖ ɘɎɕɆ çɒɡɞɢè, Ɇ ə ɓɆɗ Ɉ ȷȷȷȶ ɒɆɓɎɕəɑɥɘɔɖ ɘɎɕɆ 
çɐɖɡɗè, Ɏɇɔ ɒɆɑɋɓɢɐɎɋ-ɘɔ ɈɋɟɎ ɗɊɋɑɆɘɢ Ɉ ȷȷȷȶ ɓɋ əɒɋɤɘ. 

ȰɔɉɊɆ-ɘɔ ɥ ɍɆɊɆɈɆɑ Ɉɔɕɖɔɗɡ, ɗɘɆɈɥ Ɉ ɗɔɈɋɖɞɋɓɓɔ ɓɋəɊɔɇɓɔɋ ɕɔɑɔɌɋɓɎɋ ɗɔɈɋɘɗɐɎɛ 

ɓɆɝɆɑɢɓɎɐɔɈ: çɈ əɝɋɇɓɎɐɋ ɓɆəɝɓɔɉɔ ɐɔɒɒəɓɎɍɒɆ ɓɆɕɎɗɆɓɔ, ɝɘɔ ɐɆɕɎɘɆɑɎɍɒ 
ɘɔɖɒɔɍɎɘ ɓɆəɝɓɔ-ɘɋɛɓɎɝɋɗɐɎɏ ɕɖɔɉɖɋɗɗ, ɔɗɔɇɋɓɓɔ Ɉɔ Ɉɖɋɒɥ ɐɖɎɍɎɗɔɈ. Ȧ ɐɔɉɊɆ 
ɕɔɗɒɔɘɖɎɞɢ Ɉ ɖɋɆɑɢɓɔɗɘɎ, ɘɔ ɔɇɓɆɖəɌɎɈɆɋɞɢ, ɝɘɔ Ɉɗɥ ɑəɝɞɆɥ ɆɕɕɆɖɆɘəɖɆ, ɐɔɘɔɖɆɥ 

ɓɆɗ ɔɐɖəɌɆɋɘ (Ɇ ɥ ɖɆɇɔɘɆɑ Ɉ ɣɘɔɘ ɒɔɒɋɓɘ ɓɆ ɖɋɐɘɔɖɗɐɔɏ ɐɆɚɋɊɖɋ, Ɏ ɘɆɒ ɇɡɑɔ ɒɓɔɉɔ 
ɔɘɋɝɋɗɘɈɋɓɓɔɏ ɆɕɕɆɖɆɘəɖɡ, Ɏ ɒɓɔɉɔ ɆɕɕɆɖɆɘəɖɡ Ɏɍ ɗɔɜɎɆɑɎɗɘɎɝɋɗɐɔɉɔ ɑɆɉɋɖɥ, Ɏ 
ɗɔɈɗɋɒ ɝəɘɢ-ɝəɘɢ ɆɕɕɆɖɆɘəɖɡ Ɏɍ ɐɆɕɎɘɆɑɎɗɘɎɝɋɗɐɔɉɔ ɑɆɉɋɖɥ) ï Ɏɍ 

ɐɆɕɎɘɆɑɎɗɘɎɝɋɗɐɔɉɔ ɑɆɉɋɖɥ, Ɏ ɔɓɆ ï ɣɘɔ Ɉɗɋɒ ɔɝɋɈɎɊɓɔ! ð Ɇɇɗɔɑɤɘɓɔ ɓɋɊɔɗɘɎɌɎɒɆ 
Ɉ ɕɑɆɓɋ ɕɖɔɎɍɈɔɊɗɘɈɆ ɋɦ Ɉ ȷȷȷȶ. Ƀɘɔ Ɍ ɐɆɐɆɥ ɗɐɔɖɔɗɘɢ ɓɆəɝɓɔ-ɘɋɛɓɎɝɋɗɐɔɉɔ 
ɕɖɔɉɖɋɗɗɆ ɊɔɑɌɓɆ ɇɡɘɢ ə ɐɆɕɎɘɆɑɎɍɒɆ, ɋɗɑɎ ɔɓɎ Ɉɔ Ɉɖɋɒɥ ɘɔɖɒɔɌɋɓɎɥ Ɉ ɣɘɔɒ ɗɆɒɔɒ 

Ɏɛ ɐɖɎɍɎɗɋ ɈɡɕəɗɐɆɤɘ Ɉɔɘ ɘɆɐɎɋ ɎɓɌɋɓɋɖɓɡɋ ɞɋɊɋɈɖɡ?è. 

Ȯ ɊɋɏɗɘɈɎɘɋɑɢɓɔ, ɝɘɔ ɔɘɑɎɝɆɋɘ ɍɆɕɆɊɓɡɛ ɎɓɌɋɓɋɖɔɈ ɔɘ ɗɔɈɋɘɗɐɎɛ, ɋɗɑɎ ɔɘɈɑɋɝɢɗɥ 

ɔɘ ɔɇɗəɌɊɋɓɎɥ ɕɔɑɎɘɎɝɋɗɐɔɉɔ ɗɘɖɔɥ? ȷɘɔɖɔɓɓɎɐɎ ɎɓɌɋɓɋɖɓɔɉɔ ɗɆɒɔəɝɋɗɘɈɆ ɒɔɉəɘ 
ɉɔɈɔɖɎɘɢ, ɝɘɔ ɓɆ ȭɆɕɆɊɋ ɘɆɑɆɓɘɑɎɈɡɛ ɑɤɊɋɏ ɊɋɖɌɆɘ ɍɆ ɞɐɎɖɐə Ɏ ɈɡɌɎɒɆɤɘ Ɏɍ ɓɎɛ 
Ɉɗɋ ɗɔɐɎ, Ɏ Ɏɒɋɓɓɔ ɕɔɣɘɔɒə ɔɓɎ ɘɈɔɖɥɘ ɑəɝɞəɤ Ɉ ɒɎɖɋ ɆɕɕɆɖɆɘəɖə. ȳɔ ɥ ɗɝɎɘɆɤ ɕɔ-

Ɋɖəɉɔɒə: ɓɆ ȭɆɕɆɊɋ Ɉɗɋ-ɘɆɐɎ ɝəɘɢ-ɝəɘɢ ɓɆəɝɎɑɎɗɢ ɋɟɦ Ɏ Ɉɔɘ ɣɘɔ Ɉɔɘ ɎɓɌɋɓɋɖɓɔɋ 
ɎɗɐəɗɗɘɈɔ ɊɋɑɆɘɢ ɓɋ çɎɗɐəɗɗɘɈɔɒè Ɉ ɗɒɡɗɑɋ ɛəɊɔɌɋɗɘɈɋɓɓɔɉɔ ɎɗɐəɗɗɘɈɆ, ɐɔɘɔɖɔɋ ɗɔ 
ɈɊɔɛɓɔɈɋɓɎɋɒ Ɏ ɕɔɑɦɘɔɒ ɚɆɓɘɆɍɎɎ Ɏ ɎɓɔɉɊɆ ɕɔɑəɝɆɤɟɎɒɗɥ ɖɋɍəɑɢɘɆɘɔɒ, Ɇ 

ɘɋɛɓɔɑɔɉɎɋɏ ï ɘɔ ɋɗɘɢ ɗ ɈɔɗɕɖɔɎɍɈɔɊɎɒɡɒ, ɓɋɎɍɒɋɓɓɔ ɕɖɋɈɔɗɛɔɊɓɡɒ ɖɋɍəɑɢɘɆɘɔɒ. 
ȵɔɖɥɊɔɐ (ɘɋɛɓɔɑɔɉɎɥ) ɇɢɦɘ ɐɑɆɗɗ (ɎɗɐəɗɗɘɈɔ). 

ȧɋɖɦɒ ɑɤɇɔɉɔ ɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ ɗɘəɊɋɓɘɆ, ɗɘɆɈɎɒ ɋɉɔ ɓɆ ɕɖɆɈɎɑɢɓɡɏ əɝɋɇɓɡɏ 

ɐɔɓɈɋɏɋɖ, Ɏ ɝɋɖɋɍ ɓɋɐɔɘɔɖɔɋ Ɉɖɋɒɥ ə ɓɋɉɔ Ɉ ɉɔɑɔɈɋ ɕɔɒɋɟɆɋɘɗɥ Ɉɗɦ ɕɖɔɎɍɈɔɊɗɘɈɔ 
ɕɖɆɈɎɑɢɓɔɏ çɒɡɞɐɎè. Ȩ ɣɘɔɏ çɒɡɞɐɋè, ɐɗɘɆɘɎ, ɗɋɏɝɆɗ ɊɔɈɔɑɢɓɔ ɒɓɔɉɔ ɘɋɛɓɔɑɔɉɎɏ: 
ɘɆɒ ɋɗɘɢ Ɏ ɑɆɍɋɖ, Ɏ ɓɋɇɔɑɢɞɔɏ ɐɔɒɕɢɤɘɋɖ, Ɏ ɇɋɗɕɖɔɈɔɊɓɔɋ ɖɆɊɎɔ, Ɏ ɘɋɚɑɔɓɔɈɔɋ 

ɕɔɐɖɡɘɎɋ, ɐɔɘɔɖɔɋ ɕɑɔɛɔ ɎɗɘɎɖɆɋɘɗɥ, ɓɔ ɛɔɖɔɞɔ ɗɐɔɑɢɍɎɘ. Ƚɘɔɇɡ əɊɋɖɌɆɘɢ Ɉ ɉɔɑɔɈɋ 
ɗɘɔɑɢɐɔ ɘɋɛɓɔɑɔɉɎɏ çɒɡɞɐɎè, ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ɊɔɑɌɋɓ Ɏɒɋɘɢ ɛɔɖɔɞɔ 
ɔɖɉɆɓɎɍɔɈɆɓɓəɤ ɉɔɑɔɈə. Ȯ ɐ ɐəɖɗə ɘɖɋɘɢɋɒə ə ɓɋɉɔ ɇəɊɋɘ ɕɔɑəɝɆɘɢɗɥ əɊɋɖɌɎɈɆɘɢ Ɉ 

ɉɔɑɔɈɋ Ɉɔɘ ɘɆɐəɤ çɒɡɞɐəè, Ɇ ɐ ɕɥɘɔɒə ɐəɖɗə ï ɓɋɇɔɑɢɞəɤ ɖɆɐɋɘə, ɐɔɘɔɖɆɥ ɑɋɘɎɘ 
ɋɟɦ, ɒɔɌɋɘ, ɓɋ ɗ ɐɔɓɘɎɓɋɓɘɆ ɓɆ ɐɔɓɘɎɓɋɓɘ, ɓɔ ɐɎɑɔɒɋɘɖɔɈ 200 əɌ ɘɔɝɓɔ. 
ȵɖɔɘɎɈɓɎɐɎ ɔɇɖɆɍɔɈɆɓɎɥ ɉɋɓɋɖɆɑɢɓɡɛ ɐɔɓɗɘɖəɐɘɔɖɔɈ/ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɓɆ ɝɘɔ 

ɔɘɈɋɝɆɤɘ əɌɋ ɇɋɍ ɆɖɉəɒɋɓɘɔɈ: çɈɡ ɓɎɝɋɉɔ ɓɋ ɕɔɓɎɒɆɋɘɋ!è. 

ȰɔɉɊɆ-ɘɔ ɔɕɋɖɆɜɎɥ ɊɋɑɋɓɎɥ ɗɝɎɘɆɑɆɗɢ ɕɖɎɈɎɑɋɉɎɋɏ ɔɗɔɇɔ ɘɆɑɆɓɘɑɎɈɡɛ, Ɏ ɍɆ ɍɓɆɓɎɋ 

ɊɋɑɋɓɎɥ ɊɆɈɆɑɎ Ɋɔɐɘɔɖɗɐəɤ ɗɘɋɕɋɓɢ. Ȯ ɎɘɆɑɢɥɓɗɐɎɋ əɓɎɈɋɖɗɎɘɋɘɡ ɗɝɎɘɆɑɎɗɢ ɔɗɔɇɔ 
ɎɗɐəɗɓɡɒɎ Ɉ ɊɋɑɋɓɎɎ, ɕɔɘɔɒə ɝɘɔ, ɊɋɑɎɘɢ Ɉ ɖɎɒɗɐɎɛ ɝɎɗɑɆɛ (Ɉ ɐɔɘɔɖɡɛ, ɍɆɒɋɘɎɒ, 
ɊɆɌɋ ɓəɑɥ ɓɋɘ!) ï ɣɘɔ ɘɔ ɋɟɦ əɊɔɈɔɑɢɗɘɈɎɋ, ɣɘɔ ɘɖəɊɓɔ. ȰɔɉɊɆ ɒɓɋ ɉɔɈɔɖɥɘ, ɝɘɔ ɝɋɒə-

ɘɔ çɘɈɔɖɝɋɗɐɔɒəè ɓɆəɝɎɘɢ ɓɋɑɢɍɥ, ɝɘɔ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ, ɉɋɓɋɖɆɑɢɓɡɏ 
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ɐɔɓɗɘɖəɐɘɔɖ, ɒɋɓɋɊɌɋɖ-ɔɖɉɆɓɎɍɆɘɔɖ ɖɆɗɘəɘ ɐɆɐ ɗɔɖɓɆɥ ɘɖɆɈɆ Ɉ ɗɘɔɑɐɓɔɈɋɓɎɎ ɗ 
ɆɗɚɆɑɢɘɔɒ ɌɎɍɓɎ, Ɏ ɕɖɋɕɔɊɓɔɗɥɘ ɣɘɔ ɐɆɐ ɖɋɍəɑɢɘɆɘ çɕɖɔɎɍɈɔɊɗɘɈɋɓɓɔɉɔ ɔɕɡɘɆ, Ɏ 
ɘɔɑɢɐɔè, ɘɔ ɥ ɔɘɈɋɝɆɤ: çɐɔɓɋɝɓɔ, ɕɖɔɎɍɈɔɊɗɘɈɋɓɓɡɏ ɔɕɡɘ ɈɆɌɋɓ, ɓɔ ɓɋ ɗ ɣɘɔɉɔ 

ɔɕɡɘɆ ɓəɌɓɔ ɓɆɝɎɓɆɘɢè. 
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ȵɔɌɆɑəɏ, ɗɆɒɡɒ ɈɆɌɓɡɒ ɒɔɊɋɑɎɖɔɈɆɓɎɋɒ ɒɔɌɓɔ ɗɝɎɘɆɘɢ ɓɋ ɕɖɔɗɘɔ ɒɔɊɋɑɎɖɔɈɆɓɎɋ 
ɐɆɐɔɏ-ɘɔ ɒɆɑɔɕɔɓɥɘɓɔɏ ɝɋɑɔɈɋɝɋɗɐɔɏ ɘɈɔɖɝɋɗɐɔɏ ɊɋɥɘɋɑɢɓɔɗɘɎ, ɓɔ ɒɔɊɋɑɎɖɔɈɆɓɎɋ 

ɋɦ ɓɆ ɘɆɐɔɒ əɖɔɈɓɋ, ɝɘɔ ɣɘə ɘɈɔɖɝɋɗɐəɤ Ɋɋɥɘɋɑɢɓɔɗɘɢ ɒɔɉ ɇɡ ɕɔɈɘɔɖɎɘɢ ɐɔɒɕɢɤɘɋɖ. 

ȺɖɆɓɜəɍɗɐɆɥ ɑɆɇɔɖɆɘɔɖɎɥ ɒəɍɡɐɎ ɚɎɖɒɡ Sony Ɉɡɕɔɑɓɥɋɘ ɐɆɐ ɖɆɍ ɘɆɐɎɋ ɕɖɔɋɐɘɡ 
ɒɔɊɋɑɎɖɔɈɆɓɎɥ: ɔɓɆ ɒɔɊɋɑɎɖəɋɘ ɗɘɎɑɎ ɒəɍɡɐɆɓɘɔɈ ð ɇɔɑɋɋ ɘɔɉɔ, ɕɔɑəɝɎɈ ɔɇɟəɤ 

ɒɔɊɋɑɢ ɒəɍɡɐɆɑɢɓɡɛ ɗɘɎɑɋɏ, ɗɕɋɜɎɆɑɎɗɘɡ ɣɘɔɏ ɑɆɇɔɖɆɘɔɖɎɎ ɊɔɇɎɑɎɗɢ ɘɔɉɔ, ɝɘɔ 
ɐɔɒɕɢɤɘɋɖ ɓɆ ɑɋɘə ɔɇəɝɆɋɘɗɥ Ɏɉɖɋ Ɏ ɎɒɕɖɔɈɎɍɆɜɎɎ Ɉ ɗɘɎɑɋ ɐɔɓɐɖɋɘɓɔɉɔ ɒəɍɡɐɆɓɘɆ. 
Ƀɘɔ ɕɖɎɒɋɓɎɒɔ ɓɋ ɘɔɑɢɐɔ ɐ ɒəɍɡɐɋ, ɓɔ Ɏ ɐ ɗɘɎɛɆɒ ɕɋɗɋɓ! Ȱɔɒɕɢɤɘɋɖ ɒɔɌɋɘ ɗɔɝɎɓɥɘɢ 

ɗɘɎɛɎ Ɉ ɗɘɎɑɋ ɘɋɛ ɎɑɎ Ɏɓɡɛ ɕɔɣɘɔɈ ɕɋɗɋɓɓɎɐɔɈ. ȵɔɊɖɔɇɓɔɗɘɎ ɣɘɔɉɔ ɕɖɔɋɐɘɆ ɒɔɌɓɔ 
əɍɓɆɘɢ ɘəɘ: http://flow -machines.com/ (ɘɆɒ ɈɎɊɋɔ, ɔɇɠɥɗɓɥɤɟɋɋ ɗəɘɢ ɊɋɑɆ: 
ɒɆɖɐɔɈɗɐɎɋ ɜɋɕɎ ɗ ɔɉɖɆɓɎɝɋɓɎɥɒɎ ɐɆɐ ɕɖɋɊɗɘɆɈɑɋɓɎɥ ɕɔɓɥɘɎɥ ɒəɍɡɐɆɑɢɓɔɉɔ ɎɑɎ 

ɕɔɣɘɎɝɋɗɐɔɉɔ ɗɘɎɑɥ). 

Ȧ əɌɋ əɕɔɒɎɓɆɈɞɎɏɗɥ ɐɔɓɐəɖɗ ɒəɍɡɐɆɓɘɔɈ-ɎɗɕɔɑɓɎɘɋɑɋɏ? ȶɋɍəɑɢɘɆɘɡ ɕɔɗɑɋɊɓɋɉɔ 

ɐɔɓɐəɖɗɆ ɐɔɒɕɢɤɘɋɖɓɡɛ ɕɖɔɉɖɆɒɒ-ɎɗɕɔɑɓɎɘɋɑɋɏ ɒɔɌɓɔ əɗɑɡɞɆɘɢ ɘəɘ: 
http://smac2013.renconmusic.org/results/ . ȫɟɦ ɕɆɖə ɑɋɘ, Ɏ ɔɘɑɎɝɎɘɢ ɎɉɖɆɤɟɎɏ 
ɐɔɒɕɢɤɘɋɖ ɔɘ ɎɉɖɆɤɟɋɉɔ ɕɎɆɓɎɗɘɆ ɇəɊɋɘ ɗɑɔɌɓɔ (Ɇ ɓɋɕɖɔɚɋɗɗɎɔɓɆɑ ɒɔɌɋɘ ɗɕəɘɆɘɢ 

Ɏɉɖə ɐɔɒɕɢɤɘɋɖɆ Ɏ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɔɉɔ ɕɎɆɓɎɗɘɆ əɌɋ Ɏ ɗɋɉɔɊɓɥ). 

ȫɗɘɢ Ɏ ɔɇɟɆɥ ɘɋɔɖɎɥ ɐɔɒɕɢɤɘɋɖɓɔɉɔ ɘɈɔɖɝɋɗɘɈɆ (ɔɊɓɔɈɖɋɒɋɓɓɔ ɣɘɔ Ɏ ɘɋɔɖɎɥ 
ɎɓɘɋɖɋɗɆ: ɘɈɔɖɝɋɗɘɈɔ ɘɔɉɊɆ ɘɈɔɖɝɋɗɘɈɔ, ɐɔɉɊɆ ɋɉɔ ɖɋɍəɑɢɘɆɘɡ Ɏɓɘɋɖɋɗɓɡ!): 

http://people.idsia.ch/~juergen/creativity.html  

ȳɋɊɆɖɔɒ ɉɔɈɔɖɥɘ, ɝɘɔ ɗɑɔɈɔ ñɎɓɘɋɑɑɋɐɘəɆɑɢɓɡɏò ɔɘɓɔɗɎɘɗɥ ɘɔɑɢɐɔ ɐ ɘɋɒ 
Ɋɋɥɘɋɑɢɓɔɗɘɥɒ, ɐɔɘɔɖɡɋ ɑɤɊɎ ɋɟɦ ɓɋ ɍɓɆɤɘ, ɐɆɐ ɊɋɑɆɘɢ. ȰɆɐ ɘɔɑɢɐɔ ɑɤɇɔɏ ɘɋɑɋɚɔɓ 

ɓɆəɝɎɑɎ ɎɉɖɆɘɢ Ɉ ɞɆɛɒɆɘɡ ɓɆ əɖɔɈɓɋ ɉɖɔɗɗɒɋɏɗɘɋɖɆ, Ɏɉɖə Ɉ ɞɆɛɒɆɘɡ ɕɋɖɋɗɘɆɑɎ 
ɗɝɎɘɆɘɢ ɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɏ, Ɏ ɔɓɆ ɕɖɋɈɖɆɘɎɑɆɗɢ Ɉ ɔɇɡɝɓɡɏ ɗɕɔɖɘ ð ɕɋɖɋɗɘɆɑɆ ɇɡɘɢ 
ɊɋɒɔɓɗɘɖɆɜɎɋɏ ñəɒɆò Ɏ ñɘɈɔɖɝɋɗɐɎɛ ɗɕɔɗɔɇɓɔɗɘɋɏò. 

Ȩ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɐɔɓɋɝɓɔ, ɇɋɍɊɓɆ ñɎɓɘɋɑɑɋɐɘəɆɑɢɓɔɉɔò ð ɘɔɉɔ, ɝɘɔ ɓɆ 
ɗɋɉɔɊɓɥɞɓɎɏ Ɋɋɓɢ ɔɝɋɓɢ ɘɖəɊɓɔ ɔɘɒɔɊɋɑɎɖɔɈɆɘɢ, ɔɝɋɓɢ ɘɖəɊɓɔ ɔɕɎɗɆɘɢ Ɉ ɥɈɓɔɒ 
ɈɎɊɋ Ɏ ɝɋɒə ɘɖəɊɓɔ ɓɆəɝɎɘɢ ɐɆɐɎɒɎ-ɘɔ əɕɖɆɌɓɋɓɎɥɒɎ. 

ȸɋɒ ɓɋ ɒɋɓɋɋ, ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ (Ɉ ɔɘɑɎɝɎɋ ɔɘ ɓɋɓɆəɝɆɋɒɔɉɔ ñɇɡɘɢ ɉɋɓɋɖɆɑɢɓɡɒ 
ɐɔɓɗɘɖəɐɘɔɖɔɒò) ɓɆəɝɎɘɢ ɒɔɌɓɔ, Ɏ ɝɆɗɘɎ ɣɘɎɛ əɒɋɓɎɏ ɒɔɌɓɔ ɓɆəɝɎɘɢ ɊɆɌɋ 

ɐɔɒɕɢɤɘɋɖ. 

ȴɇɍɔɖ ɕɔɊɛɔɊɔɈ ɐ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɊɋɥɘɋɑɢɓɔɗɘɎ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɗɒ. Ɉ 
http://ailev.livejournal.com/1122876.html  ð ɗɖɋɊɎ ɎɒɋɤɟɎɛɗɥ ɓɆ ɗɋɉɔɊɓɥ ɕɔɊɛɔɊɔɈ 

ɒɔɌɓɔ ɈɡɊɋɑɎɘɢ ɒɔɊɋɑɋ-ɔɖɎɋɓɘɎɖɔɈɆɓɓəɤ ɗɎɗɘɋɒɓəɤ ɎɓɌɋɓɋɖɎɤ, ɕɔɎɗɐ-
ɔɖɎɋɓɘɎɖɔɈɆɓɓəɤ ɗɎɗɘɋɒɓəɤ ɎɓɌɋɓɋɖɎɤ, ɗɎɓɘɋɍ ɒɔɊəɑɋɏ ɓɆ ɇɆɍɋ ɘɋɔɖɎɎ 
ɐɔɓɘɖɆɐɘɔɈ, ɕɔɖɔɌɊɆɤɟɋɋ ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ (generative design, Ɉ ɘɔɒ ɝɎɗɑɋ 

generative architecture) Ɏ ɘ.Ɋ. Ȱɔɒɕɢɤɘɋɖɓɡɏ ɕɔɎɗɐ (ɕɔɖɔɌɊɋɓɎɋ, ɈɡɈɔɊ, 
ɈɡɝɎɗɑɋɓɎɋ) ɘɖɋɇɔɈɆɓɎɏ, ɆɖɛɎɘɋɐɘəɖɡ, ɘɋɗɘɔɈ/ɎɗɕɡɘɆɓɎɏ ð ɣɘɔ Ɏ ɋɗɘɢ ɗɑɋɊəɤɟɋɋ 
ɕɔɐɔɑɋɓɎɋ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɔ ɗɑɋɊəɤɟɋɋ ɍɆ ɕɋɖɋɛɔɊɔɒ ɐ 

ɒɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɓɔɗɘɎ. ȶɔɑɢ ɝɋɑɔɈɋɐɆ ɕɖɎ ɣɘɔɒ ɇəɊɋɘ ɗɊɈɎɉɆɘɢɗɥ ɔɘ ɗɔɇɗɘɈɋɓɓɔ 
ɗɎɗɘɋɒɓɔ-ɎɓɌɋɓɋɖɓɔɏ ɖɆɇɔɘɡ ɐ ɒɋɘɔɊɔɑɔɉɎɝɋɗɐɔɏ ɖɆɇɔɘɋ ɕɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. 
Ȯɇɔ Ɋɑɥ ɘɔɉɔ, ɝɘɔɇɡ ɔɇɠɥɗɓɎɘɢ ɗɎɗɘɋɒɓəɤ ɎɓɌɋɓɋɖɎɤ ɐɔɒɕɢɤɘɋɖə, ɓəɌɓɔ ɔɝɋɓɢ 

http://flow-machines.com/
http://smac2013.renconmusic.org/results/
http://people.idsia.ch/~juergen/creativity.html
http://ailev.livejournal.com/1122876.html
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ɛɔɖɔɞɔ ɕɖɋɊɗɘɆɈɑɥɘɢ, Ɉ ɝɦɒ ɗəɘɢ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɕɔɝɋɒə ɔɓɆ ɖɆɇɔɘɆɋɘ, Ɏ Ɉ 
ɝɦɒ ɔɘɑɎɝɎɋ ɒɡɞɑɋɓɎɥ ɉɋɓɎɆɑɢɓɔɉɔ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ ɔɘ ɒɡɞɑɋɓɎɥ ɗɎɗɘɋɒɓɔɉɔ 
ɎɓɌɋɓɋɖɆ ɕɔɗɖɋɊɗɘɈɋɓɓɔɉɔ. 

˸͔͎͙ͭͦ͒ͦͦ͡Ύ ͙͔͚ͫͫͭͣͤͦ ͙͔͔͙͙ͤ͗ͤͪ 

ȷɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɍɆɓɎɒɆɤɘɗɥ ɗɔɍɊɆɓɎɋɒ ɐɆɐɎɛ-ɘɔ ɜɋɑɋɈɡɛ ɗɎɗɘɋɒ: ɗɆɒɔɑɦɘɔɈ, 
ɕɔɊɈɔɊɓɡɛ ɑɔɊɔɐ, ɒɋɊɎɜɎɓɗɐɔɏ ɆɕɕɆɖɆɘəɖɡ, ɗɋɘɋɈɡɛ ɗɋɖɈɎɗɔɈ, ɓɋɇɔɗɐɖɦɇɔɈ. 
ȲɋɘɔɊɔɑɔɉɎ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɍɆɓɎɒɆɤɘɗɥ ɘɋɒ, ɝɘɔɇɡ ɈɡɝɑɋɓɎɘɢ 

(ɔɘɒɔɊɋɑɎɖɔɈɆɘɢ: ɚɔɖɒɆɑɢɓɔ ɗɚɔɖɒəɑɎɖɔɈɆɘɢ Ɏ ɊɔɐəɒɋɓɘɎɖɔɈɆɘɢ) 
ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɋ ɍɓɆɓɎɋ. Ƀɘɔ ɓəɌɓɔ Ɋɑɥ ɘɔɉɔ, ɝɘɔɇɡ: 

ƀ ȵɖɋɊɗɘɆɈɎɘɢ ɣɘɔ ɍɓɆɓɎɋ ɐɆɐ ɔɇɠɋɐɘ ɎɓɌɋɓɋɖɎɎ ð Ɏ ɕɋɖɋɕɖɔɋɐɘɎɖɔɈɆɘɢ ɋɉɔ, 

ɗɊɋɑɆɘɢ ɋɉɔ ɑəɝɞɋ ɕɋɖɋɊ ɘɋɒ, ɐɆɐ ɕɖɎɒɋɓɎɘɢ ɋɉɔ Ɉ ɗɑɋɊəɤɟɎɛ ɕɖɔɋɐɘɆɛ. 

ƀ ȨɡɝɑɋɓɎɘɢ, ɗɘɖəɐɘəɖɎɖɔɈɆɘɢ Ɏ ɊɔɐəɒɋɓɘɎɖɔɈɆɘɢ ɍɓɆɓɎɥ ɕɔ ɗɎɗɘɋɒɓɔɏ 
ɎɓɌɋɓɋɖɎɎ, ɝɘɔɇɡ ɗɕɖɔɋɐɘɎɖɔɈɆɘɢ ɐəɖɗɡ Ɋɑɥ ɔɇɖɆɍɔɈɆɓɎɥ ɗɎɗɘɋɒɓɡɛ 

ɎɓɌɋɓɋɖɔɈ. ȸɆɐ, ɓɆɕɎɗɆɓɎɋ ɣɘɔɏ ɓɆɞɋɏ ɐɓɎɉɎ ð ɍɆɓɥɘɎɋ ɓɋ ɗɎɗɘɋɒɓɔɏ 
ɎɓɌɋɓɋɖɎɋɏ, Ɇ ɒɋɘɔɊɔɑɔɉɎɋɏ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ (ɆɈɘɔɖ ɕɖɎ ɣɘɔɒ 
ɓɆɛɔɊɎɘɗɥ Ɉ ɖɔɑɎ ɓɋ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ, Ɇ ɒɋɘɔɊɔɑɔɉɆ ɗɎɗɘɋɒɓɔɏ 

ɎɓɌɋɓɋɖɎɎ). 

ƀ ȺɔɖɒɆɑɎɍɔɈɆɘɢ ɍɓɆɓɎɥ ɕɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ Ɋɔ əɖɔɈɓɥ, ɊɔɗɘɆɘɔɝɓɔɉɔ Ɋɑɥ 

ɋɉɔ ɒɆɞɎɓɓɔɏ ɔɇɖɆɇɔɘɐɎ, ɈɡɕɔɑɓɋɓɎɥ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ ɒɡɞɑɋɓɎɥ 
ɐɔɒɕɢɤɘɋɖɔɒ (ɣɘɔ ɝɆɗɘɔ ɓɆɍɡɈɆɤɘ ɎɓɌɋɓɋɖɎɋɏ ɍɓɆɓɎɏ, ɓɔ ɔɕɥɘɢ Ɍɋ ð ɣɘɔ 
ɍɆɓɥɘɎɥ ɓɋ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɋɏ, ɣɘɔ ɍɆɓɥɘɎɥ ɒɋɘɔɊɔɑɔɉɎɋɏ ɗɎɗɘɋɒɓɔɏ 

ɎɓɌɋɓɋɖɎɎ) 

ȴɊɓɎɒ Ɏɍ ɓɋɊɔɗɘɆɘɐɔɈ ɗɔɈɋɘɗɐɔɏ ɎɓɌɋɓɋɖɓɔɏ ɞɐɔɑɡ ɇɡɑ Ɉ ɘɔɒ, ɝɘɔ ɒɋɘɔɊɔɑɔɉɎɎ ɓɋ 
əɊɋɑɥɑɔɗɢ ɊɔɑɌɓɔɉɔ ɈɓɎɒɆɓɎɥ. ȴɕɔɖɆ ɇɡɑɆ ɓɋ ɓɆ ñɒɋɘɔɊò, Ɇ ɓɆ ñɘɆɑɆɓɘɡò. 

˻͍͙͔͋ͪ͊ͦ͊ͤ͘ ͙͔ͫͫͭͣͤ·ͻ ͙͔͔͍ͤ͗ͤͪͦ 

Ȩ ɔɘɖɆɌɆɤɟɋɏ ɔɕɡɘ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ NASA ɗɘɆɘɢɋ "ȳɆəɐɆ Ɏ ɎɗɐəɗɗɘɈɔ 
ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ" (http://www.worldscinet.com/srf/03/0302/free -
access/S1793966609000080.pdf), ɉɔɈɔɖɎɘɗɥ, ɝɘɔ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɓɆɕɔɑɔɈɎɓə 

ñɎɗɐəɗɗɘɈɔò (ɐɔɘɔɖɔɒə ɓɋɑɢɍɥ ɔɇəɝɎɘɢ ɖɆɜɎɔɓɆɑɢɓɔ, Ɇ ɒɔɌɓɔ ɘɔɑɢɐɔ 
ñɕɖɔɝəɈɗɘɈɔɈɆɘɢò Ɏ ɐ ɐɔɘɔɖɔɒə ɓəɌɋɓ ɔɗɔɇɡɏ ɘɆɑɆɓɘ), Ɇ ɓɆɕɔɑɔɈɎɓə ñɊɎɗɜɎɕɑɎɓɆò 
(ɇɑɎɍɐɆɥ ɐ ɝɋɒə-ɘɔ ɇɤɖɔɐɖɆɘɎɝɋɗɐɔɒə). Ƀɘɔ ɊɔɈɔɑɢɓɔ ɘɔɝɓɔ ɔɘɖɆɌɆɋɘ ɈɝɋɖɆɞɓɤɤ 

Ɏ ɔɘɝɆɗɘɎ ɊɆɌɋ ɗɋɉɔɊɓɥɞɓɤɤ ɗɎɘəɆɜɎɤ, ɓɔ ɣɘɆ ɗɎɘəɆɜɎɥ (ɔɕɥɘɢ Ɍɋ ɓɋɥɈɓɔ 
ɗɖɆɈɓɎɈɆɤɟɆɥ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ Ɏ ɒəɍɡɐɆɓɘɔɈ ɗ Ɏɛ ñɎɗɐəɗɗɘɈɔɒò) ɇɡɗɘɖɔ 
ɒɋɓɥɋɘɗɥ. 

ȴɝɋɓɢ ɗɕɔɖɓɡɏ Ɉɔɕɖɔɗ, ɒɔɌɓɔ ɑɎ əɝɎɘɢ ñɎɗɐəɗɗɘɈəò, Ɏ ɓəɌɓɔ ɑɎ Ɉɔɔɇɟɋ əɝɎɘɢ 
ñɇɤɖɔɐɖɆɘɎɎò Ɉ ɘɈɔɖɝɋɗɐɎɛ ɊɎɗɜɎɕɑɎɓɆɛ (ɓɋ əɊɆɈɎɘ ɑɎ ɇɤɖɔɐɖɆɘɎɥ ɘɈɔɖɝɋɗɘɈɔ ð 
ɣɘɔ ɘɔɌɋ ɈɋɊɢ ɘɋɒɆ ɔɇɗəɌɊɋɓɎɥ! ȳɋ əɊɆɈɎɘ ɑɎ ɇɤɖɔɐɖɆɘɎɝɋɗɐɆɥ ɊɎɗɜɎɕɑɎɓɆ ɎɉɖɆɘɢ 

ɕɆɑɢɜɆɒɎ ɖəɐ ɓɆ ɕɎɆɓɎɓɔ ɘɈɔɖɝɋɗɘɈɔ Ɏɉɖɡ ɋɟɦ Ɏ ɓɔɉɆɒɎ, ɈɊɖəɉ ə ɐɔɉɔ-ɘɔ Ɏɒɋɓɓɔ Ɉ 
ɣɘɔɒ ɇəɊɋɘ ɊɔɗɘɎɉɓəɘɆ ɈɡɗɞɆɥ ɒəɍɡɐɆɑɢɓɔɗɘɢ!). 

Ȩ ȶɔɗɗɎɎ ɗɖɋɊɎ ɗɘɆɖɡɛ ɎɓɌɋɓɋɖɔɈ ɕɖɎɓɥɘɔ ɗɝɎɘɆɘɢ, ɝɘɔ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɒə (ɘ.ɋ. 

ɔɛɈɆɘɡɈɆɤɟɋɒə ɓɋ ɐɆɐɔɏ-ɘɔ ɔɊɎɓ ɗɕɋɜɎɆɑɢɓɡɏ ɎɓɌɋɓɋɖɓɡɏ Ɇɗɕɋɐɘ ɗɎɗɘɋɒɡ, Ɇ Ɉɗɤ 
ɗɎɗɘɋɒə Ɉ ɜɋɑɔɒ) ɘɈɔɖɝɋɗɘɈə ɓɆəɝɎɘɢ ɓɋɑɢɍɥ, ñɉɋɓɋɖɆɑɢɓɡɋ ɐɔɓɗɘɖəɐɘɔɖɡò 
(ɕɖɔɎɉɓɔɖɎɖəɋɒ ɕɔɐɆ ɘɔɘ ɚɆɐɘ, ɝɘɔ ɉɑɆɈɓɡɋ Ɏ ɉɋɓɋɖɆɑɢɓɡɋ ɐɔɓɗɘɖəɐɘɔɖɡ ɋɟɦ Ɏ 

ɓɆɕɔɑɔɈɎɓə ɒɋɓɋɊɌɋɖɡ) ɕɔ ɚɆɐɘə ɗɆɒɔəɝɐɎ Ɉ ɣɘɔɏ ɗɕɋɜɎɚɎɝɋɗɐɔɏ ɔɇɑɆɗɘɎ. ȳɆ 
ȭɆɕɆɊɋ ɗ ɔɊɓɔɏ ɗɘɔɖɔɓɡ ɊɋɐɑɆɖɎɖəɤɘ ñɘɈɔɖɝɋɗɐɔɗɘɢò ɗɕɋɜɎɆɑɢɓɔɗɘɎ ɗɎɗɘɋɒɓɔɏ 

ɎɓɌɋɓɋɖɎɎ, ɗ Ɋɖəɉɔɏ ɗɘɔɖɔɓɡ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ð ɣɘɔ ɒɆɉɎɗɘɋɖɗɐɆɥ 

http://www.worldscinet.com/srf/03/0302/free-access/S1793966609000080.pdf
http://www.worldscinet.com/srf/03/0302/free-access/S1793966609000080.pdf
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ɗɕɋɜɎɆɑɢɓɔɗɘɢ Ɉ əɓɎɈɋɖɗɎɘɋɘɆɛ. 

ȶɋɐɔɒɋɓɊəɋɘɗɥ ɕɋɖɋɊ ɕɔɗɘəɕɑɋɓɎɋɒ ɓɆ ɐəɖɗ Ɏɒɋɘɢ 3-5 ɑɋɘ ɔɕɡɘɆ ɖɆɇɔɘɡ Ɉ 
ɎɓɌɋɓɋɖɓɡɛ ɐɔɒɕɆɓɎɥɛ ɕɔɗɑɋ ɕɔɑəɝɋɓɎɥ ɎɓɌɋɓɋɖɓɔɏ ɗɘɋɕɋɓɎ ɇɆɐɆɑɆɈɖɆ. ȴɗɓɔɈɓɡɋ 

ɘɖɋɇɔɈɆɓɎɥ ɐ ɔɇɖɆɍɔɈɆɓɎɤ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɎɍɑɔɌɋɓɡ Ɉ ɕɖɔɞɋɊɞɋɒ ɞɎɖɔɐɔɋ 
ɔɇɗəɌɊɋɓɎɋ Ɋɔɐəɒɋɓɘɋ Graduate Reference Curriculum for Systems Engineering 
(http://bkcase.org/wp -content/uploads/2014/04/GRCSEv10_Final.pdf). ȴɇɖɆɘɎɘɋ 

ɈɓɎɒɆɓɎɋ, ɝɘɔ ɣɘɔ Ɏɒɋɓɓɔ ɘɖɋɇɔɈɆɓɎɥ ɐ ɔɇɖɆɍɔɈɆɓɎɤ: ɗɐɔɑɢɐɔ, ɐɔɉɊɆ, ɐɔɉɔ əɝɎɘɢ, 
ɓɆ ɐɆɐɎɋ ɖɆɇɔɘɡ ɒɔɉəɘ ɖɆɗɗɝɎɘɡɈɆɘɢ ɕɔɑəɝɎɈɞɎɋ ɣɘɔ ɔɇɖɆɍɔɈɆɓɎɋ ɑɤɊɎ Ɏ ɘ.Ɋ. 

ȸɖɋɇɔɈɆɓɎɥ ɐ ɗɔɊɋɖɌɆɓɎɤ ɔɇɖɆɍɔɈɆɓɎɥ ɗɈɔɊɥɘɗɥ ɉɑɆɈɓɡɒ ɔɇɖɆɍɔɒ ɐ əɐɆɍɆɓɎɤ ɓɆ 
ɐɔɖɕəɗ ɍɓɆɓɎɏ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ 
(http://www.sebokwiki.org/wiki/Guide_to_the_System s_Engineering_Body_of_Knowled

ge_%28SEBoK%29).  

Ȩ ɗɖɋɊɓɋɒ ɒɆɉɎɗɘɋɖɗɐɎɏ ɐəɖɗ ɍɆɓɎɒɆɋɘ 1800 ɆəɊɎɘɔɖɓɡɛ ɝɆɗɔɈ ɕɑɤɗ ɕɖɎɒɋɖɓɔ 
ɗɘɔɑɢɐɔ Ɍɋ ɗɆɒɔɗɘɔɥɘɋɑɢɓɔɏ ɕɔɊɉɔɘɔɈɐɎ, ɣɘɎ ɝɆɗɡ ɕɖɔɛɔɊɥɘ ɍɆ ɊɈɆ ɉɔɊɆ. 

Ȩ ɐɆɝɋɗɘɈɋ ɕɖɎɒɋɖɆ ɒɔɌɓɔ Ɉɍɥɘɢ ɕɖɔɉɖɆɒɒə ɒɆɉɎɗɘɋɖɗɐɔɉɔ ɐəɖɗɆ ɗɎɗɘɋɒɓɔɏ 
ɎɓɌɋɓɋɖɎɎ, ɐɔɘɔɖɡɏ ɊɆɦɘ ɈɋɑɎɐɔɇɖɎɘɆɓɗɐɎɏ Loughborough University, Ɉɗɋɉɔ Ɉ ɣɘɔɒ 
ɐəɖɗɋ 180 ɐɖɋɊɎɘɔɈ (əɗɑɔɈɓɔ ɒɔɌɓɔ ɗɝɎɘɆɘɢ, ɝɘɔ ɔɊɎɓ ɐɖɋɊɎɘ ð ɣɘɔ 10 ɆəɊɎɘɔɖɓɡɛ 

əɝɋɇɓɡɛ ɝɆɗɔɈ ɕɑɤɗ ɗɘɔɑɢɐɔ Ɍɋ ɓɆ ɗɆɒɔɗɘɔɥɘɋɑɢɓəɤ ɕɔɊɉɔɘɔɈɐə). ȴɇɖɆɘɎɘɋ 
ɈɓɎɒɆɓɎɋ ɓɆ ɔɇɥɍɆɘɋɑɢɓɡɋ ɕɖɋɊɒɋɘɡ: ɗɎɗɘɋɒɓɔɋ ɒɡɞɑɋɓɎɋ, ɗɎɗɘɋɒɓɆɥ 
ɆɖɛɎɘɋɐɘəɖɆ, ñɒɥɉɐɎɋò ɗɎɗɘɋɒɡ (ɗɎɗɘɋɒɡ, ɈɐɑɤɝɆɤɟɎɋ Ɉ ɗɋɇɥ ɑɤɊɋɏ), ɗɎɗɘɋɒɓɔɋ 

ɐɔɓɗɘɖəɎɖɔɈɆɓɎɋ/ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ (Ɉ ɆɓɉɑɎɏɗɐɔɒ Ɏɗɕɔɑɢɍəɋɘɗɥ ɔɊɓɔ ɗɑɔɈɔ: design, 
ɗɔɍɊɆɓɎɋ ɘɖɦɛɒɋɖɓɔɏ ɐɔɓɗɘɖəɐɜɎɎ ɒɆɘɋɖɎɆɑɢɓɔɏ ɗɎɗɘɋɒɡ) ð ɣɘɔ Ɉɗɦ Ɉɒɋɗɘɋ 
ɍɆɓɎɒɆɋɘ 60 ɐɖɋɊɎɘɔɈ, Ɏ ɗɘɔɑɢɐɔ Ɍɋ ɈɖɋɒɋɓɎ ɔɘɈɔɊɎɘɗɥ ɓɆ ɔɇɥɍɆɘɋɑɢɓɡɏ 

ɎɓɊɎɈɎɊəɆɑɢɓɡɏ əɝɋɇɓɡɏ ɕɖɔɋɐɘ. ȳə, Ɏ ɋɟɦ 60 ɐɖɋɊɎɘɔɈ ɘɖɆɘɎɘɗɥ ɓɆ ɐəɖɗɡ ɕɔ 
Ɉɡɇɔɖə (ɎɓɌɋɓɋɖɓɡɋ Ɏ ɒɋɓɋɊɌɋɖɗɐɎɋ ɈɔɍɒɔɌɓɔɗɘɎ, əɕɖɆɈɑɋɓɎɋ ɎɓɓɔɈɆɜɎɥɒɎ Ɏ 

ɕɖɋɊɕɖɎɓɎɒɆɘɋɑɢɗɘɈɔ, ɛɔɑɎɗɘɎɝɋɗɐɆɥ ɎɓɌɋɓɋɖɎɥ, ɕɖɔɈɋɖɐɆ Ɏ ɕɖɎɦɒɐɆ, ɕɔɓɎɒɆɓɎɋ 
ɗɑɔɌɓɔɗɘɎ, ɊɆɘɝɎɐɎ Ɏ ɕɖɎɈɔɊɡ). 

 

http://bkcase.org/wp-content/uploads/2014/04/GRCSEv10_Final.pdf
http://www.sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_%28SEBoK%29
http://www.sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_%28SEBoK%29
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ȹɝɋɇɓɡɏ ɕɖɔɋɐɘ ɔɇɡɝɓɔ Ɉɡɕɔɑɓɥɋɘɗɥ ɐɔɒɆɓɊɔɏ, Ɉ ɐɔɘɔɖɔɏ əɝɆɗɘɈəɤɘ ɎɓɌɋɓɋɖɡ 
ɖɆɍɓɡɛ ɗɕɋɜɎɆɑɢɓɔɗɘɋɏ. ȷɘəɊɋɓɘɡ-ɇəɊəɟɎɋ ɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡ ɔɇɡɝɓɔ ɓɋ ɑɤɇɥɘ 
ɖɆɇɔɘɆɘɢ Ɉ ɘɆɐɔɏ ɐɔɒɆɓɊɋ: ɝɋɖɋɍ ɔɝɋɓɢ ɐɔɖɔɘɐɔɋ Ɉɖɋɒɥ Ɉɡɥɗɓɥɋɘɗɥ, ɝɘɔ Ɉɗɋ 

ɕɖɋɊɗɘɆɈɎɘɋɑɎ ɖɆɍɓɡɛ ɗɕɋɜɎɆɑɢɓɔɗɘɋɏ Ɏɒɋɤɘ ɖɆɍɓɡɋ Ɏɓɘɋɖɋɗɡ (ɓɆɕɖɎɒɋɖ, ɕɖɎ 
ɐɔɓɗɘɖəɎɖɔɈɆɓɎɎ ɆɈɘɔɓɔɒɓɔɉɔ ɖɔɇɔɘɆ ɓəɌɓɔ ɗɔɉɑɆɗɔɈɡɈɆɘɢ ɕɖɔɝɓɔɗɘɢ ɒɋɛɆɓɎɐɎ, 
ɒɔɟɓɔɗɘɢ ɘɥɌɦɑɔɏ ɇɆɘɆɖɋɏɐɎ, ɒɔɟɓɔɗɘɎ ɒɔɘɔɖɔɈ, ɗɐɔɖɔɗɘɢ Ɏ ɘɋɒ ɗɆɒɡɒ ɘɥɌɋɗɘɢ 

ɐɔɒɕɢɤɘɋɖɔɈ Ɏ ɘ.Ɋ. ð əɝɆɗɘɓɎɐɎ ɕɖɔɋɐɘɆ ɐɆɌɊɡɏ ɔɇɔɗɓɔɈɡɈɆɋɘ ɓɋɔɇɛɔɊɎɒɔɗɘɢ ɋɉɔ 
ɎɓɌɋɓɋɖɓɡɛ ɖɋɞɋɓɎɏ, ɓɋɗɔɈɒɋɗɘɎɒɡɛ ɗ ɘɖɋɇɔɈɆɓɎɥɒɎ ɊɖəɉɎɛ əɝɆɗɘɓɎɐɔɈ, Ɇ 
ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ɈɡɓəɌɊɋɓ ɖɋɞɆɘɢ ɕɔɥɈɑɥɤɟɎɋɗɥ ɕɖɔɇɑɋɒɡ). ȷɘəɊɋɓɘə 

ɔɇɠɥɗɓɥɋɘɗɥ, ɝɘɔ ɣɘɔ Ɏ ɋɗɘɢ ɋɉɔ ɖɆɇɔɘɆ: ɔɘɓɡɓɋ Ɏ Ɉ ɇəɊəɟɋɒ ɔɓ ɈɗɋɉɊɆ ɇəɊɋɘ Ɉ 
ɣɕɎɜɋɓɘɖɋ ɖɆɍɖɆɇɔɘɐɎ, Ɏ ɋɉɔ ɍɆɊɆɝɋɏ ɐɆɐ ɖɆɍ ɥɈɑɥɋɘɗɥ ɖɋɞɋɓɎɋ Ɉɗɋɛ ɕɖɔɇɑɋɒ, 
ɈɔɍɓɎɐɆɤɟɎɛ ɔɘ ɕɖɔɘɎɈɔɖɋɝɎɏ ɘɖɋɇɔɈɆɓɎɏ ɖɆɍɓɡɛ ɎɓɌɋɓɋɖɓɡɛ ɊɎɗɜɎɕɑɎɓ. ȫɉɔ ɐɆɐ 

ɖɆɍ əɝɆɘ ɆɊɋɐɈɆɘɓɔɒə ɒɡɗɑɎɘɋɑɢɓɔɒə ɆɕɕɆɖɆɘə, ɕɔɍɈɔɑɥɤɟɋɒə ɖɋɞɆɘɢ ɘɆɐɎɋ 
ɕɖɔɇɑɋɒɡ, Ɏ ɓɆ ɣɘɔɒ əɝɋɇɓɔɒ ɕɖɔɋɐɘɋ ɔɓ ɊɔɑɌɋɓ ɘɖɋɓɎɖɔɈɆɘɢ ɗɈɔɎ ɓɆɈɡɐɎ 

ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ ɒɡɞɑɋɓɎɥ Ɏ əɝɎɘɢɗɥ ɕɔɑəɝɆɘɢ əɊɔɈɔɑɢɗɘɈɎɋ ɔɘ ɘɔɉɔ, ɝɘɔ ɔɓ 
ɖɋɞɆɋɘ, ɐɆɍɆɑɔɗɢ ɇɡ, ɓɋɖɆɍɖɋɞɎɒɡɋ ɕɖɔɇɑɋɒɡ. 

Ȩ əɓɎɈɋɖɗɎɘɋɘɆɛ ȷȾȦ ɔɇɖɆɍɔɈɆɓɎɋ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ ɔɇɡɝɓɔ əɗɘɖɔɋɓɔ ɓɋɒɓɔɉɔ 

ɕɔ-Ɋɖəɉɔɒə, Ɇ Ɉ ɕɔɗɑɋɊɓɋɋ Ɉɖɋɒɥ ɘɆɐɔɋ ɔɇɖɆɍɔɈɆɓɎɋ ɒɔɌɓɔ ɕɔɑəɝɎɘɢ Ɏ Ɉ ɔɓɑɆɏɓ 
ɕɖɔɉɖɆɒɒɆɛ ɝɋɖɋɍ Ɏɓɘɋɖɓɋɘ). 

ȳɆ ɒɆɉɎɗɘɖɆ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɇɋɖəɘ əɝɎɘɢ ɑɎɇɔ ɇɆɐɆɑɆɈɖɔɈ ɚɎɍɎɐɔɈ-

ɒɆɘɋɒɆɘɎɐɔɈ-ɛɎɒɎɐɔɈ, ɓɔ ɛɔɘɥ ɇɡ ɗ ɉɔɊɔɒ ɕɖɔɎɍɈɔɊɗɘɈɋɓɓɔɉɔ ɔɕɡɘɆ Ɉ ɎɓɌɋɓɋɖɎɎ, 
ɑɎɇɔ ɇɆɐɆɑɆɈɖɔɈ-ɎɓɌɋɓɋɖɔɈ. Ȩɗɥ ɒɆɉɎɗɘɋɖɗɐɆɥ ɕɖɔɉɖɆɒɒɆ Ɉ ȷȾȦ ɔɇɡɝɓɔ ɔɇɠɋɒɔɒ 
Ɉ 36 ɐɖɋɊɎɘɔɈ, ɓɔ ɎɓɔɉɊɆ ɇɡɈɆɋɘ Ɏ 48 ɐɖɋɊɎɘɔɈ 

(http://www.coloradotech.edu/degrees/ masters/systems-engineering) ð Ɏ əɝɎɘɡɈɆɏɘɋ, 
ɝɘɔ ɐɖɋɊɎɘɡ ɔɇɡɝɓɔ ɔɕɖɋɊɋɑɥɤɘɗɥ ɓɋ ɗɑɎɞɐɔɒ ɚɔɖɒɆɑɢɓɔ. ȸɎɕɎɝɓɡɏ ɒɆɉɎɗɘɋɖɗɐɎɏ 
ɐɖɋɊɎɘ ɔɇɡɝɓɔ ɗɘɔɎɘ ɕɔɖɥɊɐɆ $900-$1200, Ɇ ɐəɖɗ ɍɆɓɎɒɆɋɘ 3 ɐɖɋɊɎɘɆ Ɏ ɗɘɔɎɘ 

ɕɔɖɥɊɐɆ $2700-$3600 (ɘɎɕɎɝɓɔɋ ɕɖɋɊɑɔɌɋɓɎɋ əɓɎɈɋɖɗɎɘɋɘɗɐɔɏ ɕɖɔɉɖɆɒɒɡ 
ɈɡɉɑɥɊɎɘ ɘɆɐ: http://www.worldcampus.psu.edu/degrees -and-certificates/systems-
engineering-masters/overview, ɜɋɓɆ Ɏ ɝɆɗɡ ɘɆɒ ɕɖɥɒɔ ɈɈɋɖɛə ɗɕɖɆɈɆ ɎɑɎ 

http://ep.jhu.edu/graduate -programs/systems-engineering, ɓɔ ɍɆ ɜɋɓɔɏ ɘəɘ ɓəɌɓɔ 
ɗɛɔɊɎɘɢ ɗɤɊɆ: http://ep.jhu.edu/tuition -fees). ȵɔɕɖɔɇəɏɘɋ ɕɔɎɗɐ Ɉ ɉəɉɑɋ "master of 
science in systems engineering" online. ȨɡɈɆɑɎɘɗɥ ɔɉɖɔɒɓɔɋ ɝɎɗɑɔ ɗɗɡɑɔɐ ɓɆ 

http://www.coloradotech.edu/degrees/masters/systems-engineering
http://www.worldcampus.psu.edu/degrees-and-certificates/systems-engineering-masters/overview
http://www.worldcampus.psu.edu/degrees-and-certificates/systems-engineering-masters/overview
http://ep.jhu.edu/graduate-programs/systems-engineering
http://ep.jhu.edu/tuition-fees
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ɕɖɔɉɖɆɒɒɡ ɕɔɊɉɔɘɔɈɐɎ ɒɆɉɎɗɘɖɔɈ ɕɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɒɓɔɉɎɋ Ɏɍ ɓɎɛ ɇəɊəɘ 
Ɋɔɗɘəɕɓɡ Ɏ Ɉ ɔɓɑɆɏɓ ɈɆɖɎɆɓɘɋ. 

ȰɖɋɊɎɘ (credit) ɈɋɍɊɋ ɗɝɎɘɆɋɘɗɥ ɕɔ-ɖɆɍɓɔɒə, Ɉ ɗɖɋɊɓɋɒ ɣɘɔ 50 ɑɋɐɜɎɔɓɓɡɛ ɒɎɓəɘ 

ɐɆɌɊəɤ ɓɋɊɋɑɤ ɓɆ 15 ɓɋɊɋɑɢ ɗɋɒɋɗɘɖɆ (Ɉɗɋɉɔ 750 ɒɎɓəɘ), ɓɔ ɋɗɑɎ ɣɘɔ ɗɋɒɎɓɆɖɗɐɔɋ 
ɍɆɓɥɘɎɋ, ɘɔ ɓɆ ɔɊɎɓ ɐɖɋɊɎɘ ɑɋɉɐɔ ɒɔɌɋɘ ɕɖɎɏɘɎɗɢ ɘɖɎ ɆɗɘɖɔɓɔɒɎɝɋɗɐɎɛ ɝɆɗɆ Ɉ 
ɓɋɊɋɑɤ ɓɆ 15 ɓɋɊɋɑɢ. ȵɖɎ ɣɘɔɒ ɕɖɋɊɕɔɑɆɉɆɋɘɗɥ, ɝɘɔ Ɉɡ ɇəɊɋɘɋ ɋɟɦ ɘɖɆɊɎɘɢ 

əɊɈɔɋɓɓɔɋ ɐɔɑɎɝɋɗɘɈɔ ɈɖɋɒɋɓɎ ɓɆ ɊɔɒɆɞɓɤɤ ɕɔɊɉɔɘɔɈɐə ɐ ɣɘɎɒ ɍɆɓɥɘɎɥɒ ð ɝɎɘɆɘɢ 
ɑɎɘɋɖɆɘəɖə, ɖɋɞɆɘɢ ɍɆɊɆɝɐɎ, ɕɎɗɆɘɢ ɣɗɗɋ Ɏ Ɉɡɕɔɑɓɥɘɢ ɒɋɑɐɎɋ ɕɖɔɋɐɘɡ. Ȩɔɘ 

ɘɎɕɎɝɓɆɥ ɗɎɗɘɋɒɆ ɖɆɗɝɦɘɆ ɈɖɋɒɋɓɎ "ɐɖɋɊɎɘɆɒɎ": 
https://www.purdue.edu/registrar/pdf/Credit_Hour_Guidelines.pdf  

ȴɊɎɓ ɐəɖɗ ð ɣɘɔ ɔɇɡɝɓɔ 3 ɐɖɋɊɎɘɆ (ɛɔɘɥ ɇɡɈɆɋɘ Ɏ ɝəɘɢ ɕɔɒɋɓɢɞɋ, Ɏ ɝəɘɢ ɕɔɇɔɑɢɞɋ). 

Ƀɘɔ ɔɍɓɆɝɆɋɘ, ɝɘɔ ɔɊɎɓ ɐəɖɗ ɍɆɏɒɦɘ ə ɈɆɗ 750ɒɎɓəɘ/ɐɖɋɊɎɘ*3ɐɖɋɊɎɘɆ = 37.5 
ɆəɊɎɘɔɖɓɡɛ ɝɆɗɔɈ + ɋɟɦ ɊɈɆ ɖɆɍɆ ɕɔ ɗɘɔɑɢɐɔ Ɍɋ ɓɆ ɕɔɊɉɔɘɔɈɐə, Ɏɘɔɉɔ 112.5 
ɆɗɘɖɔɓɔɒɎɝɋɗɐɎɛ ɝɆɗɆ. 

ȮɓɔɉɊɆ ɕɡɘɆɤɘɗɥ əɕɆɐɔɈɆɘɢ ɔɇəɝɋɓɎɋ 15 ɓɋɊɋɑɢ Ɉ ɗɋɒɢ, ɣɘɔ əɊɈɆɎɈɆɋɘ ɓɆɉɖəɍɐə Ɉ 
ɓɋɊɋɑɋ. ȴɘ ɖɆɇɔɘɆɤɟɎɛ ɘɖɋɇəɤɘ ɕɔɑəɝɎɘɢ ɖɆɍɖɋɞɋɓɎɋ ɔɘ ɖɆɇɔɘɔɊɆɘɋɑɥ, ɋɗɑɎ 
ɇɋɖɦɘɗɥ ɇɔɑɢɞɋ ɊɈəɛ ɐəɖɗɔɈ Ɉ ɗɋɒɋɗɘɖ ð Ɏɇɔ ɈɆɒ ɓəɌɓɔ ɇəɊɋɘ ɕɔɘɖɆɘɎɘɢ ɓɆ ɍɆɓɥɘɎɥ 

ɍɆ 7-15 ɓɋɊɋɑɢ 225 ɆɗɘɖɔɓɔɒɎɝɋɗɐɎɛ ɝɆɗɔɈ, ɣɘɔ 3-6 ɝɆɗɔɈ ɋɌɋɊɓɋɈɓɔ, Ɇ ñɗɆɝɐɔɈɆɘɢò 
ɓɋ ɊɆɊəɘ. Ȯ ɗɋɒɋɗɘɖɔɈ Ɉ ɉɔɊə ɓɋ ɊɈɆ, Ɇ ɘɖɎ. Ȯ əɝɎɘɢɗɥ ɓəɌɓɔ ɊɈɆ ɉɔɊɆ. Ȯ ɔɘɊɆɘɢ 
Ɋɋɓɋɉ, ɐɆɐ ɓɆ ɛɔɖɔɞɎɏ ɆɈɘɔɒɔɇɎɑɢ. 

ȫɗɑɎ ɛɔɝɋɘɗɥ ɕɔɑəɝɎɘɢ ɓɋ ɗɋɖɘɎɚɎɐɆɘ, ɝɘɔ "ɕɖɔɗɑəɞɆɑɎ ɐəɖɗ", Ɇ ɗɘɋɕɋɓɢ ð ɘɔ 
ɊɔɇɆɈɢɘɋ ɐ ɣɘɔɒə ɋɟɦ Ɉɖɋɒɥ ɓɆ ɊɎɕɑɔɒ (əɊɈɔɏɘɋ Ɉɖɋɒɥ ɓɆ ɊɎɕɑɔɒ, ɓɔ ɕɔɗɑɋ ɓɋɉɔ Ɉɡ 
ɕɔɏɊɦɘɋ əɝɎɘɢɗɥ ɊɆɑɢɞɋ ɓɆ PhD ɕɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ) ɎɑɎ ɔɇɥɍɆɘɋɑɢɓɡɏ 

ɖɆɇɔɝɎɏ ɕɖɔɋɐɘ. 

Ƚɘɔ Ɍɋ ɘɆɒ əɝɆɘ, ɐɆɐɎɋ ɕɖɎɒɋɖɓɔ 10-12 ɐəɖɗɔɈ ɐɆɌɊɡɏ ɕɖɎɒɋɖɓɔ Ɉ 3-4 ɐɖɋɊɎɘɆ 

ɓəɌɓɔ ɕɖɔɏɘɎ? Ƀɘɔ ɗɎɑɢɓɔ ɍɆɈɎɗɎɘ ɔɘ əɝɋɇɓɔɉɔ ɍɆɈɋɊɋɓɎɥ. Ȩɔɘ, ɓɆɕɖɎɒɋɖ, ɐəɖɗɡ 
əɓɎɈɋɖɗɎɘɋɘɆ ȪɌɔɓɆ ȻɔɕɐɎɓɗɆ ɕɖɎ ɗɕɋɜɎɆɑɎɍɆɜɎɎ Ɏɒɋɓɓɔ ɓɆ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ 
(Ɏɍ ɐɆɘɆɑɔɉɆ http://ep.jhu.edu//files/2014 -2015-catalog.pdf#nameddest=p76, ɗɔ 

ɗɘɖɆɓɎɜɡ 69): 

Systems Engineering Focus Area  

Students in the Systems Engineering focus area must meet the general 

admissions requirements and satisfactorily complete ten one-semester 
courses. In addition to the five core courses, students must also complete:  

645.764 Software Systems Engineering (required course) 

AND 

One of the following four advanced courses (after taking the five core 
courses): 

645.742 Management of Complex Systems 

645.753 Enterprise Systems Engineering 

645.761 Systems Architecting 

645.771 System of Systems Engineering 

 

Masterôs Project or Thesis 

Students must complete either the one-semester Systems Engineering 

https://www.purdue.edu/registrar/pdf/Credit_Hour_Guidelines.pdf
http://ep.jhu.edu/files/2014-2015-catalog.pdf#nameddest=p76
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Masterôs Project or the two -semester Systems Engineering Masterôs Thesis. 
The thesis option is strongly recommended only for students planning to 
pursue doctoral studies. 

645.800 Systems Engineering Masterôs Project 

645.801/802 Systems Engineering Masterôs Thesis 

Electives  

With the Systems Engineering focus area, students must complete one or two 
relevant electives depending on whether the student has selected the masterôs 

thesis option or the masterôs project. 

Electives may be selected from Applied Biomedical Engineering, Applied 
Physics, Computer Science, Electrical and Computer Engineering, 

Environmental Engineering and Science, Information Systems Engineering, 
and Technical Management. 

Systems Engineering students may not take the following as elective courses: 

595.460 Introduction to Project Management 

595.464 Project Planning and Control 

595.763 Software Engineering Management 

 

There are two additional Systems Engineering courses that may serve as 
electives: 

645.469 Systems Engineering of Deployed Systems 

645.756 Metrics, Modeling, and Simulation for Systems Engineering 

Ȩɔɘ ɆɑɢɘɋɖɓɆɘɎɈɓɡɏ ɈɆɖɎɆɓɘ Ɏɍ http://www.worldcampus.psu.edu/degrees -and-

certificates/systems-engineering-masters/courses ð ɘɆɒ ɕɖɎɒɋɖ ɗɖɆɍə ɖɆɍɇɎɈɆɋɘ Ɉɗɦ 
ɓɆ ɕɆɖə ɐəɖɗɔɈ Ɉ ɗɋɒɋɗɘɖ): 

1 ɉɔɊ 1 ɗɋɒɋɗɘɖ SYSEN 510 Engineering analysis I 

1 ɉɔɊ 1 ɗɋɒɋɗɘɖ SYSEN 550 Creativity and Problem Solving 

1 ɉɔɊ 2 ɗɋɒɋɗɘɖ SYSEN 505 Technical Project Management 

1 ɉɔɊ 2 ɗɋɒɋɗɘɖ SYSEN 531 Probability Models and Simulation 

1 ɉɔɊ 3 ɗɋɒɋɗɘɖ SYSEN 522 Systems Verification Validation and Testing 

1 ɉɔɊ 3 ɗɋɒɋɗɘɖ SYSEN 533 Determenistic Models and Simulation 

2 ɉɔɊ 1 ɗɋɒɋɗɘɖ SYSEN 530 System Optimisation 

2 ɉɔɊ 1 ɗɋɒɋɗɘɖ SYSEN 536 Desision and Risk Analysis in Engineering 

2 ɉɔɊ 2 ɗɋɒɋɗɘɖ SYSEN 520 Systems Engineering (ɊɔɇɖɆɑɎɗɢ, ɓɔ ɣɘɔ ɆɌ 2 

ɉɔɊ 2 ɗɋɒɋɗɘɖ!) 

2 ɉɔɊ 2 ɗɋɒɋɗɘɖ SWENG 586 Requirements Engineering (ɣɘɔ ɈɆɖɎɆɓɘ 
ɗɕɋɜɎɆɑɎɍɆɜɎɎ ɓɆ ɗɔɚɘɋ) 

2 ɉɔɊ 3 ɗɋɒɋɗɘɖ SWENG 587 Software architecture 

2 ɉɔɊ 3 ɗɋɒɋɗɘɖ SYSENG 594A Master's paper research 

http://www.worldcampus.psu.edu/degrees-and-certificates/systems-engineering-masters/courses
http://www.worldcampus.psu.edu/degrees-and-certificates/systems-engineering-masters/courses
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ȴɇɖɆɘɎɘɋ ɈɓɎɒɆɓɎɋ ɓɆ ɖɆɍɓɎɜə Ɉ ɕɖɔɉɖɆɒɒɆɛ Ɏ ɕɔɕɖɔɇəɏɘɋ Ɉ ɐɆɝɋɗɘɈɋ əɕɖɆɌɓɋɓɎɥ 
ɔɕɖɋɊɋɑɎɘɢ, Ɏɍ ɐɆɐɔɉɔ "ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ ɕɑɋɒɋɓɎ" 
(http://aile v.livejournal.com/1158235.html) ɘɆɒɔɞɓɎɋ ɕɖɔɚɋɗɗɔɖɆ. 

ȧɡɈɆɤɘ Ɏ ɕɔɗɘ-ɒɆɉɎɗɘɖɔɈɗɐɎɋ (ɓɔ ɒɋɓɢɞɋ ɝɋɒ PhD) ɗɋɖɘɎɚɎɐɆɜɎɎ ð ɣɘɔ ɐɔɉɊɆ Ɉɡ 
ɗɔɉɑɆɞɆɋɘɋɗɢ ɕɔɗɑɋ ɊɈəɛ ɒɆɉɎɗɘɋɖɗɐɎɛ ɑɋɘ ɔɘɘɖəɇɎɘɢ ɋɟɦ ɉɔɊ, ɊɔɇɆɈɎɈ 6 ɐəɖɗɔɈ. 
Ȩɔɘ ɕɖɎɒɋɖ ɘɆɐɎɛ ɐəɖɗɔɈ Ɋɑɥ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ Ɉ əɓɎɈɋɖɗɎɘɋɘɋ ȪɌɔ ȻɔɕɐɎɓɗɆ: 

Required courses: 

645.742 Management of Complex Systems 

645.753 Enterprise Systems Engineering 

645.761 Systems Architecting 

645.771 System of Systems Engineering 

 

Two elective courses: 

645.803/804 Post-Masterôs-Systems Engineering ResearchProject 

OR 

Two approved 700-level courses in the Johns Hopkins Engineering for 
Professionals offering 

ȷɔɈɖɋɒɋɓɓɆɥ ɎɓɌɋɓɋɖɎɥ ɒɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɆ, Ɏ ɒɔɌɓɔ ɕɔɕɖɔɇɔɈɆɘɢ ɔɜɋɓɎɘɢ, ɝɘɔ 
ɣɘɔ ɊɔɇɆɈɑɥɋɘ ɐ ɔɇɖɆɍɔɈɆɘɋɑɢɓɔɏ ɓɆɉɖəɍɐɋ. Ȩɔɍɢɒɦɒ Ɉ ɐɆɝɋɗɘɈɋ ɕɖɎɒɋɖɆ 
International Post-Graduate Specialization Diploma, ɐɔɘɔɖəɤ ɈɡɊɆɦɘ Ecole des Mines de 

Nantes (http://www.emn.fr/z -info/atlanmod/index.php/The_MDE_Diploma), ɕɖɆɈɊɆ ɕɔ 
ɒɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɓɔɏ ɕɖɔɉɖɆɒɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɓɔ ɣɘɔ ɓɋ ɒɋɓɥɋɘ ɔɇɟɎɛ ɔɜɋɓɔɐ. 
ȵɔɗɑɋ ɒɆɉɎɗɘɖɆɘɆ ɣɘɆ ɕɖɔɉɖɆɒɒɆ ɘɖɋɇəɋɘ 320 əɝɋɇɓɡɛ ɝɆɗɔɈ ɕɑɤɗ 6 ɒɋɗɥɜɋɈ 

ɗɘɆɌɎɖɔɈɐɎ. ȴɇɖɆɘɎɘɋ ɈɓɎɒɆɓɎɋ, ɝɘɔ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ əɐɆɍɆɓɆ ɐɆɐ ɔɊɓɔ Ɏɍ 
ɒɋɗɘ ɕɖɎɑɔɌɋɓɎɥ ɒɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɓɔɏ ɎɓɌɋɓɋɖɎɎ ð ɓɋɗɒɔɘɖɥ ɓɆ ɘɔ, ɝɘɔ ɣɘɔ 

ɐəɖɗ Ɏɒɋɓɓɔ ɕɖɔɉɖɆɒɒɓɔɉɔ (software) ɒɔɊɋɑɎɖɔɈɆɓɎɥ: 

 

ȳɆɞɆ ɐɓɎɉɆ ɕɔɊɊɋɖɌɎɈɆɋɘ ɒɆɉɎɗɘɋɖɗɐɎɏ ɐəɖɗ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ ɒɡɞɑɋɓɎɥ (Ɋɑɥ 

http://ailev.livejournal.com/1158235.html
http://www.emn.fr/z-info/atlanmod/index.php/The_MDE_Diploma
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ɇɆɐɆɑɆɈɖɎɆɘɆ ɒɆɘɋɖɎɆɑ ɗɑɎɞɐɔɒ ɘɖəɊɓɡɏ). Ȩ ɐəɖɗɋ ɊɈɋ ɘɋɒɡ (ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɋ 
ɒɡɞɑɋɓɎɋ + ɕɖɆɐɘɎɐɎ ɒɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɓɔɏ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ), ɔɓɎ 
ɍɆɓɎɒɆɤɘ ɕɖɎɒɋɖɓɔ 24 ɆɗɘɖɔɓɔɒɎɝɋɗɐɎɛ ɝɆɗɆ ɆəɊɎɘɔɖɓɡɛ ɍɆɓɥɘɎɏ ɐɆɌɊɆɥ, Ɉɗɋɉɔ 48 

ɆɗɘɖɔɓɔɒɎɝɋɗɐɎɛ ɝɆɗɔɈ. ȵɖɎ ɣɘɔɒ ɗɘəɊɋɓɘɡ Ɉ ɗɖɋɊɓɋɒ ɘɖɆɘɥɘ ɓɆ ɊɔɒɆɞɓɤɤ ɖɆɇɔɘə 
(ɝɘɋɓɎɋ ɑɎɘɋɖɆɘəɖɡ, ɔɘɈɋɘɡ ɓɆ Ɉɔɕɖɔɗɡ, ɕɔɊɉɔɘɔɈɐə ɣɗɗɋ) ɓɋ ɊɔɕɔɑɓɎɘɋɑɢɓɔ 96 
ɈɓɋɆəɊɎɘɔɖɓɡɛ ɝɆɗɔɈ, Ɇ ɒɓɔɉɔ ɒɋɓɢɞɋ, əɈɡ. ȸɆɐ ɝɘɔ ɐɑɆɗɗɓɡɛ ɍɆɓɥɘɎɏ ɕɔɑəɝɆɋɘɗɥ 

ɝəɘɢ ɇɔɑɢɞɋ, ɊɔɒɆɞɓɎɛ ɕɔ ɚɆɐɘə ɝəɘɢ ɒɋɓɢɞɋ (ɓɎɐɔɉɔ ɈɋɊɢ ɓɋ Ɉɡɉɔɓɥɘ ɍɆ 
ɓɋɈɡɕɔɑɓɋɓɎɋ!) ð ɓɔ Ɏɘɔɉɔ ɕɔɑəɝɆɋɘɗɥ ɕɖɎɒɋɖɓɡɏ ɆɓɆɑɔɉ ɍɆɕɆɊɓɔɉɔ 

ɘɖɦɛɐɖɋɊɎɘɓɔɉɔ əɓɎɈɋɖɗɎɘɋɘɗɐɔɉɔ ɐəɖɗɆ ɓɆɈɖɔɊɋ introduction to systems engineering, 
ɗ ɖɋɍəɑɢɘɆɘɎɈɓɔɗɘɢɤ ɕɖɥɒɔ ɕɖɔɕɔɖɜɎɔɓɆɑɢɓɔɏ ɍɆɘɖɆɝɋɓɓɔɒə ɗɘəɊɋɓɘɆɒɎ ɈɖɋɒɋɓɎ 
ɓɆ ɊɔɒɆɞɓɤɤ ɖɆɇɔɘə. 

ȸɆɐɔɏ ɈɈɔɊɓɡɏ ɐəɖɗ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɔɇɡɝɓɔ ɊɆɦɘɗɥ ɐɆɐ ɓɆɝɆɑɢɓɡɏ Ɉ 
ɘɖɆɊɎɜɎɔɓɓɔɒ ɔɇɖɆɍɔɈɆɓɎɎ ɒɆɉɎɗɘɖɔɈ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. ȳɔ ɔɝɋɓɢ ɝɆɗɘɔ ɔɓ 
ɈɗɘɆɈɑɥɋɘɗɥ ɐɆɐ ɔɇɥɍɆɘɋɑɢɓɡɏ Ɉ ɕɖɔɉɖɆɒɒɡ technology management, engineering 

management, software engineering Ɏ ɊɖəɉɎɋ ɕɖɔɉɖɆɒɒɡ, ɉɊɋ ɘɖɋɇəɋɘɗɥ ɔɇɟɋɋ 
ɍɓɆɐɔɒɗɘɈɔ ɗ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɋɏ, ɓɔ ɓɋ ɗɕɋɜɎɆɑɎɍɆɜɎɥ ɓɆ ɓɋɏ. ɃɘɆ 
ɔɇɥɍɆɘɋɑɢɓɔɗɘɢ ɎɍəɝɋɓɎɥ ɈɈɔɊɓɔɉɔ ɐəɖɗɆ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ Ɋɑɥ ɊɖəɉɎɛ 

ɎɓɌɋɓɋɖɓɡɛ Ɏ ɊɆɌɋ ɒɋɓɋɊɌɋɖɗɐɎɛ ɗɕɋɜɎɆɑɢɓɔɗɘɋɏ, ɐɔɓɋɝɓɔ, ɗɎɑɢɓɔ ɍɆɈɎɗɎɘ ɔɘ 
əɓɎɈɋɖɗɎɘɋɘɔɈ Ɏ ɐɔɓɐɖɋɘɓɡɛ ɕɖɔɉɖɆɒɒ. ȸɆɐ, Ɉ ɘɔɏ Ɍɋ ɕɖɔɉɖɆɒɒɋ technology 
management əɓɎɈɋɖɗɎɘɋɘɆ ȪɌɔɓɆ ȻɔɕɐɎɓɗɆ Ɋɑɥ ɗɕɋɜɎɆɑɎɍɆɜɎɎ ɔɖɉɆɓɎɍɆɜɎɔɓɓɔɉɔ 

ɒɋɓɋɊɌɒɋɓɘɆ Ɏ ɎɓɓɔɈɆɜɎɔɓɓɔɉɔ ɒɋɓɋɊɌɒɋɓɘɆ ɐəɖɗ 645.462 Introduction to Systems 
Engineering ɓɋɔɇɥɍɆɘɋɑɋɓ, Ɇ Ɉɔɘ Ɋɑɥ ɗɕɋɜɎɆɑɎɍɆɜɎɎ ɕɖɔɋɐɘɓɔɉɔ əɕɖɆɈɑɋɓɎɥ Ɏ 
ɗɕɋɜɎɆɑɎɍɆɜɎɎ əɕɖɆɈɑɋɓɎɥ ɐɆɝɋɗɘɈɔɒ ð ɔɇɥɍɆɘɋɑɋɓ.  

ȳɆ ɒɋɌɈəɍɔɈɗɐɔɏ (Ɉ 2015ɉ. Ƀɘɔ ȲȺȸȮ, ȲȮȷɎȷ, ȲȮȺȮ) ɐɆɚɋɊɖɋ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ 
ɕɖɋɊɕɖɎɓɎɒɆɘɋɑɢɗɘɈɆ ɕɖɔɉɖɆɒɒɆ ɕɔɛɔɌɆ ɓɆ ɕɔɊɉɔɘɔɈɐə ɍɆɕɆɊɓɡɛ ɒɆɉɎɗɘɖɔɈ ɕɔ 

əɕɖɆɈɑɋɓɎɤ ɘɋɛɓɔɑɔɉɎɥɒɎ, ɖɆɗɘɥɓəɘɡɏ ɓɆ ɕɆɖə ɗɋɒɋɗɘɖɔɈ ɘɖɋɛɐɖɋɊɎɘɓɡɏ (Ɉ 
ɕɋɖɋɗɝɦɘɋ ɓɆ ɍɆɕɆɊɓɡɋ ɒɋɖɐɎ) ɈɈɔɊɓɡɏ ɐəɖɗ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɔɇɥɍɆɘɋɑɢɓɡɏ Ɏ 
ɕɔɊɊɋɖɌɎɈɆɋɘɗɥ ɓɆɗɘɔɥɟɋɏ ɐɓɎɉɔɏ. 

Ȩ ȶɔɗɗɎɎ ɕɔɐɆ ɋɊɎɓɗɘɈɋɓɓɔɋ ɒɋɗɘɔ, ɉɊɋ ɈɍɥɑɎɗɢ ɉɔɘɔɈɎɘɢ ɒɆɉɎɗɘɖɔɈ ɗɎɗɘɋɒɓɔɏ 
ɎɓɌɋɓɋɖɎɎ ð ɣɘɔ ȫɐɆɘɋɖɎɓɇəɖɉ, ɈɡɗɞɆɥ ɎɓɌɋɓɋɖɓɆɥ ɞɐɔɑɆ ȹɖȺȹ 
(http://magister.urfu.ru/master/institutions/hse/ ). ȳɋ ɍɓɆɤ, ɝɘɔ ɘɆɒ ɕɔɑəɝɎɘɗɥ Ɉ Ɏɘɔɉɋ 

(ɕɋɖɈɡɏ ɓɆɇɔɖ ɘɔɑɢɐɔ-ɘɔɑɢɐɔ ɓɆɝɆɑ əɝɎɘɢɗɥ ɗ ɗɋɓɘɥɇɖɥ 2014 ɉɔɊɆ), ɓɔ ɕɖɋɍɋɓɘɆɜɎɥ 
ɕɖɔɉɖɆɒɒɡ (http://www. slideshare.net/atner/prezentacija-na-sait) ɘɆɒ Ɉɕɔɑɓɋ 
ɗɖɆɈɓɎɒɆ ɗ ɍɆɕɆɊɓɡɒɎ, Ɇ ɕɋɖɈɡɋ "ɕɔɑɘɔɖɆ ɐɖɋɊɎɘɆ" (ɐɆɐ ɔɇɡɝɓɔ Ɉ ȶɔɗɗɎɎ ð ɕɔ 

ɆəɊɎɘɔɖɓɡɒ ɝɆɗɆɒ ɇɔɑɢɞɋ, Ɇ ɕɔ ɝɆɗɆɒ ɊɔɒɆɞɓɋɏ ɖɆɇɔɘɡ ɗɘəɊɋɓɘɔɈ ɒɋɓɢɞɋ) 
ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ ɒɡɞɑɋɓɎɥ ɕɔ ɊɆɓɓɔɏ ɐɓɎɉɋ ɗɘəɊɋɓɘɡ əɌɋ ɕɔɑəɝɎɑɎ. 

ȸəɘ ɓəɌɓɔ ɔɇɥɍɆɘɋɑɢɓɔ ɔɘɒɋɘɎɘɢ, ɝɘɔ Ɉ ȶɔɗɗɎɎ ɋɟɦ ɒɆɉɎɗɘɖɔɈ əɝɆɘ ñɗɎɗɘɋɒɓɔɒə 

ɎɓɌɎɓɎɖɎɓɉəò, ɓɔ ɔɇɡɝɓɔ ɕɔɊ ɘɆɐɎɒ ɓɆɍɈɆɓɎɋɒ ɣɘɔ ɗɈɔɊɎɘɗɥ ɐ ɊɈəɒ ɈɆɖɎɆɓɘɆɒ: 

ƀ ȮɓɌɋɓɋɖɎɥ ɕɖɔɉɖɆɒɒɓɔ-ɆɕɕɆɖɆɘɓɡɛ ɐɔɒɕɢɤɘɋɖɓɡɛ ɐɔɒɕɑɋɐɗɔɈ (ɗɋɖɈɋɖɆ, 
ɗɎɗɘɋɒɓɔɋ Ɏ ɕɖɎɐɑɆɊɓɔɋ ɕɖɔɉɖɆɒɒɓɔɋ ɔɇɋɗɕɋɝɋɓɎɋ, ɍɆɊɆɝɎ ɗɎɗɘɋɒɓɔɏ 

ɎɓɘɋɉɖɆɜɎɎ Ɉ ɎɓɚɔɖɒɆɜɎɔɓɓɡɛ ɘɋɛɓɔɑɔɉɎɥɛ). 

ƀ ȮɓɌɋɓɋɖɓɡɏ ɒɋɓɋɊɌɒɋɓɘ, Ɇ ɓɋ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ. 

˻͙ͭ͡;͙Ύ ͙͔͚ͫͫͭͣͤͦ ͙͔͔͙͙ͤ͗ͤͪ ͦͭ ͎͙͒ͪͯͻ ͙͒ͫͼ͙͙ͨͤ͡ 

˿͙͔ͫͭͣͤ͊Ύ ͙͔͔͙ͤ͗ͤͪΎ ͙͍ͨͪͦͭ ͎͙͒ͪͯͻ ͙͔͔͙͚ͤ͗ͤͪ 

ȷɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ (systems engineering) ɕɖɔɘɎɈɔɕɔɗɘɆɈɑɥɋɘɗɥ ñɗɕɋɜɎɆɑɢɓɡɒ 

ɎɓɌɋɓɋɖɎɥɒò Ɏ ñɎɓɌɋɓɋɖɓɡɒ ɗɕɋɜɎɆɑɎɍɆɜɎɥɒò. ȮɓɌɋɓɋɖɓɆɥ ɗɕɋɜɎɆɑɎɍɆɜɎɥ ɝɆɟɋ 
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Ɉɗɋɉɔ ɔɕɖɋɊɋɑɥɋɘɗɥ ɕɔ ɈɎɊə ɜɋɑɋɈɔɏ ɎɓɌɋɓɋɖɓɔɏ ɗɎɗɘɋɒɡ. Ȩ ɣɘɔɒ ɕɑɆɓɋ ɖɆɍɑɎɝɆɤɘ 
ɆɣɖɔɐɔɗɒɎɝɋɗɐəɤ ɎɓɌɋɓɋɖɎɤ (ɆɈɎɆɜɎɔɓɓəɤ ɎɓɌɋɓɋɖɎɤ, ɐɔɗɒɎɝɋɗɐəɤ ɎɓɌɋɓɋɖɎɤ), 
ɗɋɑɢɗɐɔɛɔɍɥɏɗɘɈɋɓɓəɤ ɎɓɌɋɓɋɖɎɤ, ɆɈɘɔɒɔɇɎɑɢɓəɤ ɎɓɌɋɓɋɖɎɤ, ɇɎɔɎɓɌɋɓɋɖɎɤ, 

ɕɖɔɉɖɆɒɒɓəɤ ɎɓɌɋɓɋɖɎɤ, ɎɓɌɋɓɋɖɎɤ ɕɖɋɊɕɖɎɥɘɎɥ, ɎɓɌɋɓɋɖɎɤ əɕɖɆɈɑɥɤɟɎɛ 
ɗɎɗɘɋɒ, ɗɘɖɔɎɘɋɑɢɓəɤ ɎɓɌɋɓɋɖɎɤ, ɛɎɒɎɝɋɗɐəɤ ɎɓɌɋɓɋɖɎɤ, ɕɔɌɆɖɓəɤ ɎɓɌɋɓɋɖɎɤ, 
ɉɔɖɓəɤ ɎɓɌɋɓɋɖɎɤ, ɒɋɛɆɓɔɘɖɔɓɎɐə, Ɇɘɔɒɓəɤ ɎɓɌɋɓɋɖɎɤ. ȮɓɌɋɓɋɖɓɡɋ 

ɗɕɋɜɎɆɑɎɍɆɜɎɎ ɝɆɗɘɔ ɒɔɌɓɔ əɍɓɆɘɢ, ɕɔɘɔɒə ɐɆɐ ɍɆɓɎɒɆɤɟɎɛɗɥ ɘɔɏ ɎɑɎ Ɏɓɔɏ 
ɎɓɌɋɓɋɖɎɋɏ ɝɆɗɘɔ ɓɆɍɡɈɆɤɘ ñɔɘɖɆɗɑɢɤò (industry). 

ȩɖɆɓɎɜɡ ɔɘɖɆɗɑɋɏ Ɏ ɗɆɒ ɕɖɎɓɜɎɕ ɔɘɖɆɗɑɋɈɔɉɔ ɊɋɑɋɓɎɥ (ɐɔɉɊɆ-ɘɔ ɔɘɖɆɗɑɢɤ 
ɓɆɍɡɈɆɑɎɗɢ ɊɆɌɋ ɓɋ ɕɖɋɊɕɖɎɥɘɎɥ, ɍɆɓɎɒɆɤɟɎɋɗɥ Ɉ ɝɦɒ-ɘɔ ɕɔɛɔɌɎɒ ɕɖɔɎɍɈɔɊɗɘɈɔɒ, 
Ɇ ɕɖɋɊɕɖɎɥɘɎɥ, ɕɔɊɝɎɓɥɤɟɎɋɗɥ ɔɊɓɔɒə ɒɎɓɎɗɘɋɖɗɘɈə) ɗɋɉɔɊɓɥ ɖɆɍɒɡɘɡ. ȮɓɔɉɊɆ 

ɉɔɈɔɖɥɘ ɓɋ ɔɇ ɔɘɖɆɗɑɥɛ, Ɇ ɔ ñɕɖɔɒɡɞɑɋɓɓɔɗɘɥɛò ɎɑɎ ɊɆɌɋ ñɗɘɖɔɋɓɎɥɛò (ɘɥɌɦɑɔɋ 
ɒɆɞɎɓɔɗɘɖɔɋɓɎɋ Ɏ Ɉ ɓɦɒ ɣɓɋɖɉɔɒɆɞɎɓɔɗɘɖɔɋɓɎɋ Ɏ ɒɋɘɆɑɑəɖɉɎɥ, ɘɔɝɓɔɋ 
ɒɆɞɎɓɔɗɘɖɔɋɓɎɋ, ɗɖɋɊɓɋɋ ɒɆɞɎɓɔɗɘɖɔɋɓɎɋ Ɏ Ɉ ɋɉɔ ɗɔɗɘɆɈɋ ɆɈɘɔɒɔɇɎɑɋɗɘɖɔɋɓɎɋ, 

ɘɖɆɐɘɔɖɔɗɘɖɔɋɓɎɋ, ɗɘɆɓɐɔɗɘɖɔɋɓɎɋ Ɏ ɘ.Ɋ.).  

ȷɋɉɔɊɓɥ ɣɘɎ ɊɋɑɋɓɎɥ ɗɘɖɋɒɎɘɋɑɢɓɔ əɗɘɆɖɋɈɆɤɘ Ɏ ɝɆɟɋ əɌɋ ɉɔɈɔɖɥɘ ɔɇ ɣɐɔ-ɗɎɗɘɋɒɆɛ 
(business eco-system), ɗɔɇɎɖɆɤɟɎɛɗɥ Ɉɔɐɖəɉ ɐɆɐɎɛ-ɘɔ ɜɋɑɋɈɡɛ ɗɎɗɘɋɒ ɎɑɎ ɗɋɖɈɎɗɔɈ. 

Ȩ ɣɐɔ-ɗɎɗɘɋɒɆɛ ɒɔɌɓɔ ɓɆɏɘɎ ɒɓɔɉɔ ɗɆɒɡɛ ɖɆɍɓɡɛ ɎɓɌɋɓɋɖɎɏ ɕɔ ɗɕɋɜɎɆɑɢɓɔɗɘɎ. ȸɆɐ, 
ɕɖɔɉɖɆɒɒɓɔɏ ɎɓɌɋɓɋɖɎɋɏ ɍɆɓɎɒɆɤɘɗɥ Ɏ Ɉ ɣɐɔ-ɗɎɗɘɋɒɋ ɒɔɇɎɑɢɓɔɏ ɗɈɥɍɎ, ɘɆɐ Ɏ Ɉ ɣɐɔ-
ɗɎɗɘɋɒɋ Ɇɘɔɒɓɔɏ ɣɑɋɐɘɖɔɣɓɋɖɉɋɘɎɐɎ. 

ȷɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɔɘɑɎɝɆɋɘɗɥ ɔɘ ɎɓɌɋɓɋɖɎɏ ɕɔ ɗɕɋɜɎɆɑɢɓɔɗɘɎ ɘɋɒ, ɝɘɔ Ɉ ɓɋɏ 
Ɏɗɕɔɑɢɍəɤɘɗɥ ɗɕɋɜɎɆɑɢɓɡɋ ɗɖɋɊɗɘɈɆ ɒɡɞɑɋɓɎɥ ɔ ɜɋɑɔɗɘɓɔɗɘɎ ɜɋɑɋɈɔɏ ɗɎɗɘɋɒɡ: 
ɗɖɋɊɗɘɈɆ ɗɎɗɘɋɒɓɔɉɔ ɒɡɞɑɋɓɎɥ, ɐɔɉɊɆ ɗɑɔɈɔ ñɗɎɗɘɋɒɆò ɔɇɔɍɓɆɝɆɋɘ ɓɋ ɕɖɔɗɘɔ ɑɤɇɔɏ 

ɔɇɠɋɐɘ, Ɇ Ɏɒɋɓɓɔ ɗɎɗɘɋɒə ð Ɏ Ɉ ɥɈɓɔɒ ɈɎɊɋ Ɏɗɕɔɑɢɍəɤɘɗɥ ɕɖɆɐɘɎɐɎ ɗɎɗɘɋɒɓɔɏ 
ɎɓɌɋɓɋɖɎɎ. Ȩ ɎɓɌɋɓɋɖɎɥɛ ɕɔ ɗɕɋɜɎɆɑɢɓɔɗɘɎ ɋɗɘɢ ɗɈɔɎ ɗɕɔɗɔɇɡ əɊɋɖɌɆɓɎɥ 

ɜɋɑɔɗɘɓɔɗɘɎ ɜɋɑɋɈɔɏ ɗɎɗɘɋɒɡ Ɉ ɗɇɔɖɐɋ ɖɆɍɑɎɝɓɡɛ ɘɖɋɇəɋɒɡɛ Ɋɑɥ ɋɦ ɗɔɍɊɆɓɎɥ 
Ɋɋɥɘɋɑɢɓɔɗɘɋɏ ð ɓɔ ɣɘɎ ɗɕɔɗɔɇɡ ɔɗɓɔɈɆɓɡ ɓɋ ɗɘɔɑɢɐɔ ɓɆ ɔɇɟɎɛ ɕɖɎɓɜɎɕɆɛ, ɗɐɔɑɢɐɔ 
ɓɆ ɉɑəɇɔɐɔɒ ɔɕɡɘɋ ɖɆɍɖɆɇɔɘɐɎ ɘɡɗɥɝ Ɏ ɘɡɗɥɝ ɇɔɑɋɋ-ɒɋɓɋɋ ɔɊɓɔɘɎɕɓɡɛ ɗɎɗɘɋɒ. Ƀɘɔɘ 

ɔɕɡɘ ɊɔɗɘɎɉɆɋɘɗɥ ɗɕɋɜɎɆɑɎɍɆɜɎɋɏ ɎɓɌɋɓɋɖɓɔɏ ɖɆɇɔɘɡ, ɔɇəɝɋɓɎɋɒ Ɏ ɈɔɗɕɎɘɆɓɎɋɒ 
ɎɓɌɋɓɋɖɔɈ-ɗɕɋɜɎɆɑɎɗɘɔɈ ð Ɉ ɔɘɑɎɝɎɋ ɔɘ ñɉɋɓɋɖɆɑɎɗɘɔɈò ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ. 

ȱɤɇɔɏ ɇɔɑɋɋ-ɒɋɓɋɋ ɗɑɔɌɓɡɏ ɎɓɌɋɓɋɖɓɡɏ ɕɖɔɋɐɘ (ɕɔɒɓɎɒ, ɝɘɔ ɗɎɗɘɋɒɓɆɥ 

ɎɓɌɋɓɋɖɎɥ ɓəɌɓɆ ɘɋɒ ɇɔɑɋɋ, ɝɋɒ ɇɔɑɋɋ ɗɑɔɌɋɓ ɎɓɌɋɓɋɖɓɡɏ ɕɖɔɋɐɘ) ɘɖɋɇəɋɘ 
əɝɆɗɘɎɥ ɊɋɗɥɘɐɔɈ Ɏ ɊɆɌɋ ɗɔɘɋɓ ɎɓɌɋɓɋɖɓɡɛ ɗɕɋɜɎɆɑɢɓɔɗɘɋɏ. ȶɆɍɊɋɑɋɓɎɋ ɘɖəɊɆ Ɉ 
ɎɓɌɋɓɋɖɎɎ ɗɋɉɔɊɓɥ ɔɝɋɓɢ ɉɑəɇɔɐɔ, ɓɔ ɐɘɔ ɔɘɈɋɘɗɘɈɋɓɋɓ ɍɆ ɗɇɔɖɐə Ɉɗɋɛ ɣɘɎɛ 

əɍɐɔɗɕɋɜɎɆɑɢɓɡɛ ɖɆɇɔɘ Ɉ ɔɊɓɔ ɓɋɕɖɔɘɎɈɔɖɋɝɎɈɔɋ ɜɋɑɔɋ Ɉ ɖɆɒɐɆɛ ɎɓɌɋɓɋɖɓɔɉɔ 
ɕɖɔɋɐɘɆ? ȷɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ (ɎɑɎ ɝɆɟɋ ð ɐɔɒɆɓɊɆ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ ɖɆɍɓɡɛ 
ɗɕɋɜɎɆɑɎɍɆɜɎɏ əɌɋ ɈɓəɘɖɎ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ), ɐɔɘɔɖɡɏ Ɏɒɋɋɘ Ɋɑɥ ɣɘɔɏ ɗɇɔɖɐɎ 

ɆɕɕɆɖɆɘ ɗɎɗɘɋɒɓɔɉɔ ɒɡɞɑɋɓɎɥ. 

Ȩ ɕɔɗɑɋɊɓɎɋ ɓɋɗɐɔɑɢɐɔ ɑɋɘ Ɇɍɡ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɗɘɖɋɒɎɘɋɑɢɓɔ ɎɍəɝɆɤɘɗɥ 
ɎɓɌɋɓɋɖɆɒɎ ɖɆɍɓɡɛ ɗɕɋɜɎɆɑɢɓɔɗɘɋɏ ð ɛɔɘɥ ɔɘɓɤɊɢ ɓɋ ɈɋɍɊɋ ñɗɎɗɘɋɒɓɡɋ ɎɓɌɋɓɋɖɡò 

ɘɆɐ Ɏ ɓɆɍɡɈɆɤɘɗɥ, ɓɔ ɒɋɘɔɊɡ Ɏɛ ɖɆɇɔɘɡ Ɏ ɒɡɞɑɋɓɎɋ Ɉɗɦ ɇɔɑɢɞɋ Ɏ ɇɔɑɢɞɋ 
ɗɔɔɘɈɋɘɗɘɈəɤɘ ɕɖɋɊɗɘɆɈɑɋɓɎɥɒ ɐɑɆɗɗɎɝɋɗɐɔɏ (ɊɈɆɊɜɆɘɎɑɋɘɓɋɏ ɊɆɈɓɔɗɘɎ) Ɏ ɊɆɌɋ 
ɗɔɈɖɋɒɋɓɓɔɏ ɒɔɊɋɑɋɔɖɎɋɓɘɎɖɔɈɆɓɓɔɏ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. Ȩ ɑɤɇɔɒ ɗɑəɝɆɋ: ɐɘɔ 

ɗɔɇɎɖɆɋɘ ɖɆɇɔɘɡ ɎɓɌɋɓɋɖɔɈ-ɗɕɋɜɎɆɑɎɗɘɔɈ, ɍɆɓɎɒɆɤɟɎɛɗɥ ɖɆɍɑɎɝɓɡɒɎ ɔɘɊɋɑɢɓɡɒɎ 
ɆɗɕɋɐɘɆɒɎ ɗɎɗɘɋɒɡ (ɣɑɋɐɘɖɔɓɎɐɔɏ, ɕɖɔɉɖɆɒɒɓɡɒ ɐɔɊɔɒ, ɒɋɛɆɓɎɝɋɗɐɔɏ ɝɆɗɘɢɤ Ɏ 

ɘ.Ɋ.), ɘɔɘ Ɏ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ð ɋɉɔ ɒɡɞɑɋɓɎɋ ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɔ, Ɉ ɔɘɑɎɝɎɋ ɔɘ 
ɒɡɞɑɋɓɎɥ ɎɓɌɋɓɋɖɔɈ ɕɔ ɗɕɋɜɎɆɑɢɓɔɗɘɥɒ. 

ȸɆɐ ɝɘɔ Ɉɕɔɑɓɋ ɕɖɆɈɔɒɋɖɓɔ ɉɔɈɔɖɎɘɢ ɔ ɗɎɗɘɋɒɓɔɒ ɎɓɌɋɓɋɖɋ-ɆɈɘɔɒɔɇɎɑɋɗɘɖɔɎɘɋɑɋ, 
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ɗɎɗɘɋɒɓɔɒ ɎɓɌɋɓɋɖɋ Ɇɘɔɒɓɔɏ ɕɖɔɒɡɞɑɋɓɓɔɗɘɎ ð ɋɗɑɎ ɔɓɎ Ɏɗɕɔɑɢɍəɤɘ Ɉ ɗɈɔɋɏ 
ɖɆɇɔɘɋ ɗɎɗɘɋɒɓɔɋ ɒɡɞɑɋɓɎɋ Ɏ ɕɖɆɐɘɎɐɎ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ Ɏ ɍɆɓɎɒɆɤɘɗɥ ɗɈɔɎɒɎ 
ɗɎɗɘɋɒɆɒɎ ɐɆɐ ɒɋɌɊɎɗɜɎɕɑɎɓɆɖɓɡɒ (òɒɋɌɗɕɋɜɎɆɑɎɍɆɜɎɔɓɓɡɒò) ɜɋɑɡɒ. ȫɗɑɎ ɓɋɘ, 

ɘɔ ɣɘɔ ɇəɊəɘ ɕɖɔɗɘɔ ɎɓɌɋɓɋɖɡ-ɒɆɞɎɓɔɗɘɖɔɎɘɋɑɎ, ɎɓɌɋɓɋɖɡ-ɆɘɔɒɟɎɐɎ. 

Ƚɘɔ ɐɆɗɆɋɘɗɥ ñɗɕɋɜɎɆɑɢɓɔɏ ɎɓɌɋɓɋɖɎɎò (specialty engineering), ɘɔ ɔɓɔ ɔɘɓɔɗɎɘɗɥ ɐ 
ɈɎɊɆɒ ɎɓɌɋɓɋɖɓɔɏ ɖɆɇɔɘɡ, ɐɔɘɔɖɆɥ ɓɋ ɗɆɒɆɥ ɒɆɗɗɔɈɆɥ Ɉ ɕɖɔɋɐɘɋ. ȸɆɐ, ɋɗɑɎ ɖɋɝɢ 

ɎɊɦɘ ɔ ɕɖɔɋɐɘɎɖɔɈɆɓɎɎ ɣɑɋɐɘɖɔəɗɘɆɓɔɈɔɐ, ɘɔ Ɉɔɕɖɔɗɡ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ ɍɆɍɋɒɑɋɓɎɥ 
Ɉ ɣɘɎɛ əɗɘɆɓɔɈɐɆɛ ɒɔɉəɘ ɇɡɘɢ ɔɘɓɋɗɋɓɡ ɐ ɗɕɋɜɎɆɑɢɓɔɏ ɎɓɌɋɓɋɖɎɎ: ɘɆɐɎɛ ɖɆɇɔɘ Ɉ 

ɕɖɔɋɐɘɋ ɓɋɒɓɔɉɔ, Ɏ ɔɓɎ ɘɖɋɇəɤɘ ɔɗɔɇɡɛ ɍɓɆɓɎɏ, ɝɘɔ Ɏ ɊɆɦɘ ɔɗɓɔɈɆɓɎɋ Ɏɛ ɗɝɎɘɆɘɢ 
ñɗɕɋɜɎɆɑɢɓɡɒɎò, Ɇ ɓɋ ñɔɇɟɎɒɎò (http://en.wikipedia.org/wiki/Specialty_engineering ).  
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ȸɖɆɊɎɜɎɔɓɓɡɏ ɗɔɈɋɘɗɐɎɏ ɗɕɔɗɔɇ ɈɋɊɋɓɎɥ ɗɑɔɌɓɡɛ ɖɆɍɖɆɇɔɘɔɐ 

Ȧ) ɔɘɗəɘɗɘɈəɋɘ ɐɆɐ ɔɘɊɋɑɢɓɡɏ ɕɖɋɊɒɋɘ ɖɆɗɗɒɔɘɖɋɓɎɥ, ɕɔɗɐɔɑɢɐə Ɉ ɗɔɈɋɘɗɐɔɋ Ɉɖɋɒɥ 

ɗəɟɋɗɘɈɔɈɆɑ ɘɔɑɢɐɔ Ɉ əɗɘɓɔɏ ɘɖɆɊɎɜɎɎ (ɓɆ ɉɋɓɋɖɆɑɢɓɡɛ ɐɔɓɗɘɖəɐɘɔɖɔɈ ɓɎɐɘɔ ɓɋ 
əɝɎɑ ɗɕɋɜɎɆɑɢɓɔ, ȩȴȷȸɡ Ɏ əɝɋɇɓɎɐɎ ɘɆɐɌɋ ɓɋ ɔɕɖɋɊɋɑɥɤɘ ɗɔɗɘɆɈ ɖɆɇɔɘ Ɏ ɗɕɔɗɔɇɡ 
ɒɡɞɑɋɓɎɥ ɉɋɓɋɖɆɑɢɓɔɉɔ ɐɔɓɗɘɖəɐɘɔɖɆ). ȩɋɓɋɖɆɑɢɓɡɋ ɐɔɓɗɘɖəɐɘɔɖɡ ɕɔɑəɝɆɑɎɗɢ 

ɒɋɘɔɊɔɒ ñɔɛɔɘɡ Ɏ ɗɔɇɎɖɆɘɋɑɢɗɘɈɆò (ɔɓɎ ɓɆɇɎɖɆɑɎɗɢ ɔɕɡɘɆ ɓɆ ɕɖɔɎɍɈɔɊɗɘɈɋ ð Ɉ 
ɐɆɐɔɒ-ɘɔ ɗɒɡɗɑɋ ɔɓɎ ɇɡɑɎ ñɗɆɒɔəɝɐɆɒɎò, Ɏɇɔ əɝɎɑɎ Ɏɛ ɘɔɑɢɐɔ ɐɆɐ ɎɓɌɋɓɋɖɔɈ ɕɔ 

ɗɕɋɜɎɆɑɢɓɔɗɘɎ), ɗɎɗɘɋɒɓɡɛ Ɍɋ ɎɓɌɋɓɋɖɔɈ əɝɆɘ ɣɘɔɏ ɊɋɥɘɋɑɢɓɔɗɘɎ Ɉ ȨȹȭɆɛ, ɔɓɎ ɓɋ 
ñɗɆɒɔəɝɐɎò Ɉ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ. ȷɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ Ɏɒɋɋɘ ɔɕɡɘ 
ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ ɗ ɎɓɌɋɓɋɖɆɒɎ ɕɔ ɗɕɋɜɎɆɑɢɓɔɗɘɥɒ Ɏ ɖɆɍɑɎɝɓɡɒɎ ɒɋɓɋɊɌɋɖɆɒɎ Ɉ 

ɛɔɊɋ əɝɋɇɓɡɛ ɕɖɔɋɐɘɔɈ, Ɇ ɓɋ ñɕɔ ɛɔɊə ɊɋɑɆò ɗɖɆɍə Ɉ ɖɋɆɑɢɓɡɛ ɕɖɔɋɐɘɆɛ. 

ȧ) ɍɆ ɕɔɗɑɋɊɓɎɋ ɊɈɆɊɜɆɘɢ ɑɋɘ ɕɖɆɐɘɎɝɋɗɐɎ ɓɋ ɕɔɒɋɓɥɑɗɥ, Ɇ ɈɋɊɢ ɕɖɔɞɑɆ ɇəɐɈɆɑɢɓɔ 
ɖɋɈɔɑɤɜɎɥ Ɉ ɗɕɔɗɔɇɆɛ ɕɖɔɎɍɈɔɊɗɘɈɆ ð ɕɔɥɈɎɑɎɗɢ ɓɔɈɡɋ ɐɔɒɕɢɤɘɋɖɓɡɋ ɘɋɛɓɔɑɔɉɎɎ 

(ɗɎɗɘɋɒɡ ɆɈɘɔɒɆɘɎɍɆɜɎɎ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ, ɎɓɌɋɓɋɖɓɡɛ ɖɆɗɝɦɘɔɈ, əɕɖɆɈɑɋɓɎɥ 
ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ), ɓɔɈɡɋ ɒɋɘɔɊɡ ɕɖɔɎɍɈɔɊɗɘɈɆ (Ɏɍ ɕɔɗɑɋɊɓɎɛ ð 3D-ɕɋɝɆɘɢ), ɝɘɔ 
ɓɆɞɑɔ ɔɘɖɆɌɋɓɎɋ Ɉ ɍɆɕɆɊɓɡɛ əɝɋɇɓɡɛ ɕɖɔɉɖɆɒɒɆɛ ɕɔ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɓɔ ɓɋ 

ɓɆɞɑɔ ɓɎ ɒɆɑɋɏɞɋɉɔ ɔɘɖɆɌɋɓɎɥ Ɉ ɕɖɆɐɘɎɐəɤɟɋɏɗɥ Ɋɔ ɗɋɉɔɊɓɥɞɓɋɉɔ Ɋɓɥ ɗɔɈɋɘɗɐɔɏ 
ɎɓɌɋɓɋɖɎɎ. ȶɋɝɢ ɎɊɦɘ ɓɋ ɗɘɔɑɢɐɔ ɎɍɒɋɓɋɓɎɎ ɗɘɆɓɊɆɖɘɔɈ (ȩȴȷȸɔɈ), ɝɘɔɇɡ əɝɋɗɘɢ 
ɓɔɈɡɋ ɕɖɔɎɍɈɔɊɗɘɈɋɓɓɡɋ ɖɋɆɑɎɎ, ɗɐɔɑɢɐɔ ɎɍɒɋɓɋɓɎɎ ñɘɖɆɊɎɜɎɏò ð Ɏɛ Ɏ ɘɖəɊɓɔ 

ɎɍɒɋɓɎɘɢ, ɕɔɗɐɔɑɢɐə ɔɓɎ ɓɎɉɊɋ ɓɋ ɍɆɕɎɗɆɓɡ, Ɇ ɕɋɖɋɊɆɤɘɗɥ ñɎɍ əɗɘ Ɉ əɗɘɆò, ɐɆɐ 
ɓɆɖɔɊɓɡɏ ɣɕɔɗ ɎɑɎ ñɕɖɥɒɆɥ ɕɋɖɋɊɆɝɆò ɔɘ əɝɎɘɋɑɥ ɐ əɝɋɓɎɐə ɐɆɐ Ɉ ɕɖɆɐɘɎɐɆɛ 
Ɉɔɗɘɔɝɓɡɛ ɋɊɎɓɔɇɔɖɗɘɈ. ȬɎɍɓɢ ɒɋɓɥɋɘɗɥ, ɓɔ ɗɕɔɗɔɇ ɒɡɞɑɋɓɎɥ ñɗɔɈɋɘɗɐɔɏ ɞɐɔɑɡò 

ɓɋ ɊɔɐəɒɋɓɘɎɖɔɈɆɓ Ɏ ɓɋ ɒɋɓɥɋɘɗɥ (Ɉ ɘɔɒ ɝɎɗɑɋ Ɉ ɗɎɑə ɓɋɊɔɐəɒɋɓɘɎɖɔɈɆɓɓɔɗɘɎ ɊɆɌɋ 
ɋɉɔ ɎɍɒɋɓɋɓɎɥ ɘɖəɊɓɔ ɔɘɗɑɋɊɎɘɢ). 

Ȩ) ɈɐɑɤɝɆɑ ɐɆɐ ɆɊɒɎɓɎɗɘɖɆɘɎɈɓɔɋ, ɘɆɐ Ɏ ɘɋɛɓɎɝɋɗɐɔɋ ɖəɐɔɈɔɊɗɘɈɔ ɕɖɔɋɐɘɆɒɎ ɗɔ 
ɗɘɔɖɔɓɡ ɉɋɓɋɖɆɑɢɓɡɛ ɐɔɓɗɘɖəɐɘɔɖɔɈ, ɗɔɈɒɋɟɆɤɟɎɛ ɒɋɓɋɊɌɋɖɗɐəɤ Ɏ ɎɓɌɋɓɋɖɓəɤ 
ɖɔɑɎ ð Ɏ ɕɔ ɒɋɖɋ ɖɆɍɈɔɖɆɝɎɈɆɓɎɥ ɖɆɇɔɘ Ɇɐɜɋɓɘ ɗ ɘɋɛɓɎɝɋɗɐɔɉɔ ɖəɐɔɈɔɊɗɘɈɆ 

ɕɋɖɋɈɔɊɎɑɗɥ Ɉɔ Ɉɗɦ ɇɔɑɋɋ Ɏ ɇɔɑɋɋ ɆɊɒɎɓɎɗɘɖɆɘɎɈɓɡɏ ɕɑɆɗɘ. Ƀɘɔɘ ɘɖɋɓɊ ɗɔɈɋɘɗɐɔɉɔ 
ɈɖɋɒɋɓɎ ɇɡɑ ɕɔɊɊɋɖɌɆɓ Ɉ ɕɔɗɘɗɔɈɋɘɗɐɔɋ Ɉɖɋɒɥ: ȩȮȵ (ɉɑɆɈɓɡɏ ɎɓɌɋɓɋɖ ɕɖɔɋɐɘɆ) 
ɘɔɑɢɐɔ ɓɔɒɎɓɆɑɢɓɔ Ɉɡɕɔɑɓɥɋɘ ɖɔɑɢ ɘɋɛɓɎɝɋɗɐɔɉɔ ɑɎɊɋɖɆ, ɕɔ ɚɆɐɘə Ɍɋ ɔɓ ɒɋɓɋɊɌɋɖ 

Ɏ ɓɋɗɦɘ ɔɘɈɋɘɗɘɈɋɓɓɔɗɘɢ ɍɆ ɗɔɇɑɤɊɋɓɎɋ ɗɖɔɐɔɈ, ɈɡɕɔɑɓɋɓɎɋ ɇɤɊɌɋɘɆ, 
ɗɈɔɋɈɖɋɒɋɓɓɔɗɘɢ ɔɘɉɖəɍɔɐ ɖɋɍəɑɢɘɆɘɔɈ ɖɆɇɔɘ Ɏ ɕɖɔɕɑɆɘ ɈɔɍɓɆɉɖɆɌɊɋɓɎɏ 
ɐɔɓɘɖɆɐɘɔɖɆɒ. ȵɔ ɚɆɐɘə ɗɋɏɝɆɗ ɖɆɇɔɘɡ ɕɔ əɊɋɖɌɆɓɎɤ ɎɓɌɋɓɋɖɓɔɉɔ ɜɋɑɔɉɔ 

Ɉɡɕɔɑɓɥɋɘ ñɐɔɓɗɎɑɎəɒò ɓɆɝɆɑɢɓɎɐɔɈ ɔɘɊɋɑɔɈ ɗɕɋɜɎɆɑɢɓɔɏ ɎɓɌɋɓɋɖɎɎ ð Ɉ ɛɔɊɋ 
ɕɖɔɈɋɊɋɓɎɥ ɇɋɗɝɎɗɑɋɓɓɡɛ ɗɔɈɋɟɆɓɎɏ Ɏ ɗɔɉɑɆɗɔɈɆɓɎɏ ɖɋɍəɑɢɘɆɘɔɈ ɖɆɇɔɘɡ 
ɕɔɊɖɆɍɊɋɑɋɓɎɏ. Ƀɘɔ Ɉɕɔɑɓɋ ɓɔɖɒɆɑɢɓɔ, ɓɔ ɒɋɘɔɊɡ ɘɆɐɔɏ ɐɔɑɑɋɐɘɎɈɓɔɏ ɖɆɇɔɘɡ ɓɋ 

ɔɕɎɖɆɤɘɗɥ ɓɆ ɗɎɗɘɋɒɓɡɏ ɕɔɊɛɔɊ ɥɈɓɔ, ɕɖɆɈɎɑɆ ɗɔɉɑɆɗɔɈɆɓɎɏ ɎɍɔɇɖɋɘɆɤɘɗɥ ɕɔ ɛɔɊə 

http://en.wikipedia.org/wiki/Specialty_engineering
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ɊɋɑɆ, ɓɋɘ ɔɘɈɋɘɗɘɈɋɓɓɡɛ ɍɆ ɔɘɗəɘɗɘɈɎɋ ñɇɋɑɡɛ ɕɥɘɋɓò Ɉ ɜɋɑɔɗɘɓɔɏ ɎɓɌɋɓɋɖɓɔɏ 
ɕɖɔɖɆɇɔɘɐɋ, ɝɘɔ ɈɋɊɦɘ ɐ ɕɑɔɛɔɒə ɐɆɝɋɗɘɈə ɖɆɇɔɘ. 

ȩ) Ɉ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ɕɖɎɓɥɘɔ ɆɖɛɎɘɋɐɘəɖɓɔɋ 

ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ/ɐɔɓɗɘɖəɎɖɔɈɆɓɎɋ (design) ɐɆɐ ɒɋɘɔɊ ɖɆɇɔɘɡ, Ɉ ɗɔɈɋɘɗɐɔɏ 
ɎɓɌɋɓɋɖɎɎ ɛɔɘɥ Ɏ ɉɔɈɔɖɎɘɗɥ ɔ ɓɋɗɐɔɑɢɐɎɛ əɖɔɈɓɥɛ ɕɖɔɖɆɇɔɘɐɎ ɕɖɔɋɐɘɆ 
(ɣɗɐɎɍɓɡɏ/ɘɋɛɓɎɝɋɗɐɎɏ ɕɖɔɋɐɘ, ɖɆɇɔɝɎɏ ɕɖɔɋɐɘ), ɕɔ ɚɆɐɘə ɣɘɔ ɔɘɑɎɝɆɋɘɗɥ ɔɘ 

ɔɗɔɍɓɆɓɓɔɏ ɆɖɛɎɘɋɐɘəɖɓɔɏ ɖɆɇɔɘɡ. Ȩ ɖɋɍəɑɢɘɆɘɋ ɓɆ ɇɔɑɢɞɎɓɗɘɈɋ ɕɖɋɊɕɖɎɥɘɎɏ 
ɎɗɕɡɘɡɈɆɤɘɗɥ ɘɖəɊɓɔɗɘɎ ɗ ɈɡɊɋɑɋɓɎɋɒ Ɏ ɊɔɐəɒɋɓɘɎɖɔɈɆɓɎɋɒ ɆɖɛɎɘɋɐɘəɖɡ Ɏ ɋɦ 

ɕɔɈɘɔɖɓɡɒ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ, əɑəɝɞɋɓɎɋɒ. ȸɆɐɎɋ Ɍɋ ɕɖɔɇɑɋɒɡ ɗ ɘɖɋɇɔɈɆɓɎɥɒɎ: 
ɘɋɛɓɎɝɋɗɐɎɋ ɍɆɊɆɓɎɥ ɈɐɑɤɝɆɤɘ Ɉ ɗɋɇɥ Ɏɒɋɓɓɔ ɍɆɊɆɓɎɥ ɓɆ ɖɆɇɔɘə, ɕɋɖɋɒɋɌɆɋɒɡɋ ɗ 
ɘɖɋɇɔɈɆɓɎɥɒɎ ɐ ɗɎɗɘɋɒɋ, ɓɔ ɓɎɐɆɐ ɓɋ ɔɘɊɋɑɢɓɡɏ ɐɔɖɕəɗ ɘɖɋɇɔɈɆɓɎɏ ɐ ɗɎɗɘɋɒɋ, 

ɐɔɘɔɖɡɏ ɓɋɕɖɋɖɡɈɓɔ əɘɔɝɓɥɋɘɗɥ Ɏ ɒɋɓɥɋɘɗɥ ɕɔ ɛɔɊə ɖɆɍɖɆɇɔɘɐɎ. Ȩ ɗɔɈɋɘɗɐɔɏ 
ɎɓɌɋɓɋɖɎɎ ɓɋɘ ɔɗɔɇɔɉɔ ɈɓɎɒɆɓɎɥ ɐ ɎɓɌɋɓɋɖɎɎ ɘɖɋɇɔɈɆɓɎɏ Ɏ ɒɋɘɔɊɆɒ ɣɘɔɏ 
ɎɓɌɋɓɋɖɎɎ. ȸɆɐɌɋ Ɉ ɗɔɈɋɘɗɐɔɏ ɎɓɌɋɓɋɖɎɎ ɓɋɘ ɥɈɓɔɉɔ ɖɆɍɑɎɝɋɓɎɥ ɒɋɌɊə 

ɕɖɔɈɋɖɐɆɒɎ Ɏ ɕɖɎɦɒɐɆɒɎ, ɔɘɗɤɊɆ ɔɉɖɔɒɓɡɋ ɕɖɔɇɑɋɒɡ ɕɔ ɔɇɋɗɕɋɝɋɓɎɤ ɐɆɝɋɗɘɈɆ 
(ɕɖɎɦɒɐɆ ɓɋɒɎɓəɋɒɆ, Ɇ Ɉɔɘ ɕɖɔɈɋɖɐɎ ɝɆɗɘɔ ɔɘɗəɘɗɘɈəɤɘ ð Ɏ ɕɖɎɦɒɐɆ ɍɆɘɥɉɎɈɆɋɘɗɥ 
ɓɆ ɕɔɑɉɔɊɆ-ɉɔɊ. ȮɑɎ ɓɆɔɇɔɖɔɘ, ɖɋɍəɑɢɘɆɘɡ ɕɖɔɈɋɖɐɎ ɕɖɋɊɑɆɉɆɋɘɗɥ ɗɝɎɘɆɘɢ 

ɖɋɍəɑɢɘɆɘɆɒɎ ɕɖɎɦɒɐɎ, ɕɔɗɑɋ ɝɋɉɔ ñɖɆɇɔɘɡ Ɉɡɕɔɑɓɋɓɡ ɕɔɑɓɔɗɘɢɤ, ɓɔ ɗɎɗɘɋɒɔɏ 
ɕɔɑɢɍɔɈɆɘɢɗɥ ɓɋɑɢɍɥò). 

ȹɈɡ, ɔɘɊɋɑɢɓɡɋ ɇɆɏɐɎ Ɏ ɎɗɘɔɖɎɎ əɗɕɋɛɆ (ɘɎɕɆ ñɓɔ ɒɡ Ɍɋ ɍɆɕəɗɘɎɑɎ ɕɋɖɈɡɏ Ɉ ɒɎɖɋ 

ɗɕəɘɓɎɐò) ɓɋ əɇɋɌɊɆɤɘ Ɉ ɕɖɆɈɔɘɋ ɗɘɔɖɔɓɓɎɐɔɈ ɖɆɍɈɎɘɎɥ ɗɔɈɋɘɗɐɔɏ ɞɐɔɑɡ 
ɎɓɌɋɓɋɖɎɎ ɗɎɗɘɋɒɡ Ɉ ɜɋɑɔɒ: ɐɆɐ ɋɦ ɖɆɍɈɎɈɆɘɢ-ɘɔ, ɉɊɋ ɋɦ Ɉɍɥɘɢ, ɐəɖɗɔɈ-ɘɔ 
ɉɋɓɋɖɆɑɢɓɡɛ ɐɔɓɗɘɖəɐɘɔɖɔɈ ɓɋɘ! ȸɋɒ ɇɔɑɋɋ ɝɘɔ ɓɆ ɐɆɌɊəɤ ɇɆɏɐə Ɏ ɎɗɘɔɖɎɤ 

ɎɓɌɋɓɋɖɓɔɉɔ ɗɔɈɋɘɗɐɔɉɔ əɗɕɋɛɆ ɋɗɘɢ ɒɓɔɌɋɗɘɈɔ ɐɔɓɘɖɕɖɎɒɋɖɔɈ, Ɏɛ ɑɋɉɐɔ ɓɆɏɘɎ, 
ɋɗɑɎ ɓɋɕɖɋɊɈɍɥɘɔ (ɇɋɍ ɚɎɑɢɘɖɆ ñɐɖɡɒɓɆɞò) ɕɔɉɑɥɊɋɘɢ ɍɆ ɔɐɔɞɐɔ Ɏ ɗɕɖɔɗɎɘɢ 

ɕɔɘɖɋɇɎɘɋɑɋɏ ɎɓɌɋɓɋɖɓɔɏ ɕɖɔɊəɐɜɎɎ, Ɇ ɓɋ ɕɔɗɘɆɈɟɎɐɔɈ ð ɕɖɋɊɕɔɝɘəɘ ɑɎ ɔɓɎ Ɋɑɥ 
ɗɔɇɗɘɈɋɓɓɔɉɔ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɎɍɊɋɑɎɥ Ɏ ɗɔɔɖəɌɋɓɎɥ ɖɔɗɗɎɏɗɐɔɏ ɎɓɌɋɓɋɖɓɔɏ ɒɡɗɑɎ, 
ɎɑɎ ɕɖɔɊəɐɘɡ ɖɆɇɔɘɡ ɎɓɌɋɓɋɖɔɈ Ɏɍ ɖɆɍɈɎɘɡɛ ɊɖəɉɎɛ ɗɘɖɆɓ ȨɔɗɘɔɐɆ Ɏ ȭɆɕɆɊɆ. ȵɔɐɆ 

Ɍɋ ȮɓɊɎɥ ɎɒɕɔɖɘɎɖɔɈɆɑɆ Ɋɑɥ ɗɈɔɋɏ ɐɔɗɒɎɝɋɗɐɔɏ ɕɖɔɉɖɆɒɒɡ ɔɕɡɘ ɗɎɗɘɋɒɓɔɏ 
ɎɓɌɋɓɋɖɎɎ ȷȾȦ Ɏ ȫɈɖɔɕɡ Ɏ ɗ ɕɋɖɈɔɉɔ ɖɆɍɆ ɊɔɇɎɑɆɗɢ əɗɕɋɛɆ Ɉ ɍɆɕəɗɐɋ 
ɎɗɐəɗɗɘɈɋɓɓɔɉɔ ɗɕəɘɓɎɐɆ ȲɆɖɗɆ. ȵɔɗɑɋɈɔɋɓɓɡɏ ɈɡɛɔɊ ɅɕɔɓɎɎ Ɉ ɑɎɊɋɖɡ ɓɆ 

ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɛ ɖɡɓɐɆɛ Ɏ ɖɔɗɘ ɐɆɝɋɗɘɈɆ ɐɎɘɆɏɗɐɔɉɔ ɕɖɔɎɍɈɔɊɗɘɈɆ ɍɆ ɕɔɗɑɋɊɓɎɋ 
ɕɔɑɘɔɖɆ ɊɋɗɥɘɐɆ ɑɋɘ Ɏ ɔɇɋɗɕɋɝɎɑɔɗɢ ɘɔɌɋ ɓɋ Ɏɒɕɔɖɘɔɒ ɗɔɈɋɘɗɐɔɉɔ ɎɑɎ ɖɔɗɗɎɏɗɐɔɉɔ 
ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɉɔ ɍɓɆɓɎɥ. Ȼɔɘɥ ɔɘɊɋɑɢɓɡɋ Ɏ ɐɔɓɐɖɋɘɓɡɋ ɘɋɛɓɎɝɋɗɐɎɋ ɖɋɞɋɓɎɥ 

Ɉɕɔɑɓɋ ɒɔɉɑɎ ɇɡɘɢ ɎɒɕɔɖɘɎɖɔɈɆɓɡ. ȳɔ ɓɋ ɎɓɌɋɓɋɖɓɡɏ ɒɋɘɔɊ (ɍɆ ɎɗɐɑɤɝɋɓɎɋɒ 
ɎɓɌɋɓɋɖɓɔɏ ɒɋɘɔɊɔɑɔɉɎɎ ȸȶȮȭ, ɐɔɘɔɖɆɥ ɕɔɥɈɎɑɆɗɢ Ɉ ɋɟɦ ȷȷȷȶ, ɓɔ ɘɆɐ Ɏ ɓɋ ɗɒɔɉɑɆ 
ɕɔɑəɝɎɘɢ ɞɎɖɔɐɔɉɔ ɖɆɗɕɖɔɗɘɖɆɓɋɓɎɥ Ɉ ȶɔɗɗɎɎ, ɖɆɍɈɎɈɞɎɗɢ ɉɑɆɈɓɡɒ ɔɇɖɆɍɔɒ ɍɆ 

ɕɖɋɊɋɑɆɒɎ ȶɔɗɗɎɎ). 
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Ȩ ȷȷȷȶ Ɉ ɗɋɖɋɊɎɓɋ 60-ɛ ɉɔɊɔɈ ɕɔɥɈɎɑɔɗɢ ɓɋɗɐɔɑɢɐɔ ɎɗɗɑɋɊɔɈɆɘɋɑɢɗɐɎɛ ɉɖəɕɕ, 
ɐɔɘɔɖɡɋ ɕɡɘɆɑɎɗɢ ɖɆɍɔɇɖɆɘɢɗɥ ɗ ɗɎɗɘɋɒɓɡɒ ɕɔɊɛɔɊɔɒ Ɉ ɋɉɔ ɓɆəɝɓɔɒ (Ɇ ɓɋ 

ɎɓɌɋɓɋɖɓɔɒ) ɎɍɈɔɊɋ. Ȩ ɘɋ ɈɖɋɒɋɓɆ ɗɎɗɘɋɒɓɡɏ ɕɔɊɛɔɊ ɔɝɋɓɢ ɝɆɗɘɔ ɔɇɗəɌɊɆɑɗɥ Ɉ 
ɗɈɥɍɎ ɗ ɐɎɇɋɖɓɋɘɎɐɔɏ (ɓɆəɐɔɏ ɔɇ əɕɖɆɈɑɋɓɎɎ Ɉ ɓɋɌɎɈɔɏ Ɏ ɌɎɈɔɏ ɕɖɎɖɔɊɋ), Ɇ 
ɐɎɇɋɖɓɋɘɎɐɆ ɗɝɎɘɆɑɆɗɢ ɝəɘɢ ɑɎ ɓɋ ɗɎɓɔɓɎɒɔɒ ɐɔɒɕɢɤɘɋɖɓɔɏ ɓɆəɐɎ (computer 

science) Ɏ əɌ ɘɔɝɓɔ ɋɦ ɔɇɔɇɟɋɓɎɋɒ. Ƀɘɔ ɕɔɘɔɒ əɌɋ ɈɡɥɗɓɎɑɔɗɢ, ɝɘɔ ɐɎɇɋɖɓɋɘɎɐɆ 
ɗɔɈɗɋɒ ɓɋ ɘɆɐ ɈɗɋɔɇɟɆ, ɐɆɐ ɒɔɌɋɘ ɕɔɐɆɍɆɘɢɗɥ, ɔɇɟɋɏ ɓɆəɐɎ əɕɖɆɈɑɋɓɎɥ Ɉ ɌɎɈɔɏ 
ɕɖɎɖɔɊɋ ɘɆɐ Ɏ ɓɋ ɕɔɑəɝɎɑɔɗɢ, Ɇ əɕɖɆɈɑɋɓɎɋ Ɉ ɓɋɌɎɈɔɏ ɕɖɎɖɔɊɋ ɗɈɋɑɔɗɢ ɐ ɔɝɋɓɢ 

ɓɋɇɔɑɢɞɔɒə ɐəɖɗə ɘɋɔɖɎɎ ɆɈɘɔɒɆɘɎɝɋɗɐɔɉɔ ɖɋɉəɑɎɖɔɈɆɓɎɥ Ɉ ɎɓɌɋɓɋɖɓɡɛ ȨȹȭɆɛ 
(ɝɘɔ-ɘɔ ɘɎɕɆ ñɐɆɐ ɇɡ ɈɡɉɑɥɊɋɑ ɖɋɉəɑɥɘɔɖ ȹɆɘɘɆ ɕɆɖɔɈɔɏ ɒɆɞɎɓɡ, ɋɗɑɎ ɇɡ ɋɉɔ ɊɋɑɆɑɎ 
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ɗɋɉɔɊɓɥ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɐɔɒɕɢɤɘɋɖɔɈò). 

Ȩ 1962 ɉɔɊə Ɉ ȷȷȷȶ ɇɡɑɆ ɕɋɖɋɈɋɊɋɓɆ Ɏ ɎɍɊɆɓɆ ɐɓɎɉɆ ȩ.Ȼ.ȩəɊ, ȶ.Ƀ.ȲɆɐɔɑ 
ñȷɎɗɘɋɒɔɘɋɛɓɎɐɆ. ȨɈɋɊɋɓɎɋ Ɉ ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ ɇɔɑɢɞɎɛ ɗɎɗɘɋɒ). Ȩ ȷȾȦ ɣɘɆ ɐɓɎɉɆ 

ɈɡɞɑɆ Ɉ 1957 ɉɔɊə ɐɆɐ Harry H.Good, Robert E.Machol, ñSystems Engineering. An 
Introduction to T he Design of Large-Scale Systemsò. ȵɖɎ ɕɋɖɋɈɔɊɋ ɓɆ ɖəɗɗɐɎɏ ɥɍɡɐ 
ñɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥò Ɉ 1962 ɉɔɊə ɗɘɆɑɆ ñɗɎɗɘɋɒɔɘɋɛɓɎɐɔɏò. ȳɔ ɣɘɔɉɔ ɇɡɑɔ ɒɆɑɔ. 

ȳɔɈɔɏ ñɗɎɗɘɋɒɔɘɋɛɓɎɐɔɏò ɖɔɈɓɔ ɕɔɘɔɒə, ɝɘɔ ɔɓɆ ɇɡɑɆ ɕɖɎɑɔɌɋɓɎɋɒ ɗɎɗɘɋɒɓɔɉɔ 
ɕɔɊɛɔɊɆ, ɇɔɑɢɞɋ Ɉɗɋɉɔ ɍɆɎɓɘɋɖɋɗɔɈɆɑɎɗɢ ɐɎɇɋɖɓɋɘɎɐɎ, ɐɔɘɔɖɡɋ Ɉ ɘɋ ɊɆɈɓɎɋ 

ɈɖɋɒɋɓɆ ɍɆɓɎɒɆɑɎɗɢ ɈɗɥɝɋɗɐɎɒɎ Ȧȷȹ (ɆɈɘɔɒɆɘɎɍɎɖɔɈɆɓɓɡɒɎ ɗɎɗɘɋɒɆɒɎ 
əɕɖɆɈɑɋɓɎɥ). ȸɋɒ ɗɆɒɡɒ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ ɕɔɕɆɑɆ Ɉ ȷȷȷȶ ɉɑɆɈɓɡɒ ɔɇɖɆɍɔɒ ɐ 
ñɆɈɘɔɒɆɘɎɍɆɘɔɖɆɒò, ɐɔɒɕɢɤɘɋɖɟɎɐɆɒ, Ɏ ɓɆɝɆɑɆ ɖɆɍɈɎɈɆɘɢɗɥ ɗ ɗɎɑɢɓɡɒ 

ñɐɔɒɕɢɤɘɋɖɓɡɒò Ɇɐɜɋɓɘɔɒ, Ɏ Ɇɐɜɋɓɘɔɒ Ɏɒɋɓɓɔ ɓɆ ɗɎɗɘɋɒɡ əɕɖɆɈɑɋɓɎɥ (Ȧȷȹ Ɏ Ȧȷȹ 
ȸȵ). 

Ƀɘɔ ɕɖɔɎɗɛɔɊɎɑɔ Ɏ ɗ Ɉɔɋɓɓɔɏ ɈɋɘɈɢɤ: ɗɎɗɘɋɒɔɘɋɛɓɎɐɆ ɆɐɘɎɈɓɔ ɖɆɍɈɎɈɆɑɆɗɢ Ɉ ɘɔɒ 

ɝɎɗɑɋ Ɉ Ɉɔɋɓɓɔɏ ɗɚɋɖɋ, ɓɔ ɔɕɥɘɢ Ɍɋ ð ɉɑɆɈɓɡɒ ɔɇɖɆɍɔɒ Ɉ ɗɎɗɘɋɒɆɛ, ɉɊɋ 
ɗəɟɋɗɘɈɋɓɓɔɏ ɇɡɑɆ ɈɡɝɎɗɑɎɘɋɑɢɓɆɥ ɐɔɒɕɔɓɋɓɘɆ (ɓɆɕɖɎɒɋɖ, ɕɖɎ ɖɆɍɖɆɇɔɘɐɋ 
ɗɘɖɆɘɋɉɎɝɋɗɐɎɛ ɖɆɊɎɔɑɔɐɆɜɎɔɓɓɡɛ ɗɘɆɓɜɎɏ). 

ȷ ɓɆɝɆɑɔɒ ɕɋɖɋɗɘɖɔɏɐɎ, ɗ ɔɘɐɖɡɘɎɋɒ Ɍɋɑɋɍɓɔɉɔ ɍɆɓɆɈɋɗɆ, Ɏɍ-ɍɆ ɖəɇɋɌɆ ɛɑɡɓəɑ 
ɕɔɘɔɐ ɎɓɚɔɖɒɆɜɎɎ ɔ ɘɆɒɔɞɓɋɏ ɐɔɒɕɢɤɘɋɖɓɔɏ ɘɋɛɓɎɐɋ, Ɏ ɔɘɋɝɋɗɘɈɋɓɓɡɋ ɓɆɖɆɇɔɘɐɎ 
ɕɔ ɗɎɗɘɋɒɔɘɋɛɓɎɐɋ ɕɖɆɐɘɎɝɋɗɐɎ ɗɒɡɑɔ. ȸɋɒ ɗɆɒɡɒ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ Ɉ 

ɗəɟɋɗɘɈɋɓɓɔ ɎɗɐɆɌɦɓɓɔɒ (ɛɔɘɥ ɣɘɔ ɒɔɌɓɔ ɖɆɗɗɒɆɘɖɎɈɆɘɢ Ɏ ɐɆɐ Ɉ ɗəɟɋɗɘɈɋɓɓɔ 
ɕɋɖɋɊɔɈɔɒ ɈɎɊɋ ð Ɏɇɔ ɗɔɈɖɋɒɋɓɓɆɥ ɗɎɗɘɋɒɓɆɥ ɎɓɌɋɓɋɖɎɥ Ɏɒɋɓɓɔ ɗɋɏɝɆɗ ɆɐɘɎɈɓɔ 
ɖɆɍɈɎɈɆɋɘɗɥ Ɉ ɕɑɆɓɋ ɗɑɎɥɓɎɥ ɗ ɕɖɔɉɖɆɒɒɓɔɏ ɎɓɌɋɓɋɖɎɋɏ Ɏ ɎɓɌɋɓɋɖɎɋɏ ɗɎɗɘɋɒ 

əɕɖɆɈɑɋɓɎɥ) ɕɖɔɗəɟɋɗɘɈɔɈɆɑɆ Ɉ ȷȷȷȶ ɕɖɎɒɋɖɓɔ ɊɈɆɊɜɆɘɢ ɑɋɘ, Ɇ ɕɔɘɔɒ ɎɗɝɋɍɑɆ 
Ɉɒɋɗɘɋ ɗ ɔɐɔɓɝɆɓɎɋɒ ɣɕɔɛɎ Ȧȷȹ. 

ȧɔɑɋɋ ɕɔɊɖɔɇɓɔ ɎɗɘɔɖɎɤ ɗɎɗɘɋɒɔɘɋɛɓɎɐɎ Ɉ ȷȷȷȶ Ɏ ɋɦ ɗɈɥɍɎ ɗ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɋɏ 
ɒɔɌɓɔ əɍɓɆɘɢ Ɏɍ ɊɔɐɑɆɊɆ Ȩ.ȧɆɘɔɈɖɎɓɆ ɓɆ 85 ɍɆɗɋɊɆɓɎɎ ȶəɗɗɐɔɉɔ ɔɘɊɋɑɋɓɎɥ INCOSE 
(http://incose -ru.livejournal.com/45877.html ).  
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ȵɖɋɌɊɋ Ɉɗɋɉɔ ɓəɌɓɔ ɔɘɒɋɘɎɘɢ, ɝɘɔ ɒɋɓɋɊɌɒɋɓɘ ɗɆɒ ɕɔ ɗɋɇɋ ɓɋɔɊɓɔɖɔɊɓɆɥ 

ɊɎɗɜɎɕɑɎɓɆ. ȲɋɓɋɊɌɒɋɓɘɔɈ, ɘɋɗɓɔ ɗɈɥɍɆɓɓɡɛ ɗ ɎɓɌɋɓɋɖɎɋɏ, ɈɡɊɋɑɥɤɘ ɘɖɎ (ɓɔ ɣɘɔ 
ɘɔɑɢɐɔ ɗɆɒɔɋ ɉɖəɇɔɋ ɊɋɑɋɓɎɋ): 

ƀ ȮɓɌɋɓɋɖɓɡɏ ɒɋɓɋɊɌɒɋɓɘ (engineering management), Ɉ ɔɗɓɔɈɋ ɐɔɘɔɖɔɉɔ 

ɑɋɌɎɘ ɔɕɋɖɆɜɎɔɓɓɡɏ ɒɋɓɋɊɌɒɋɓɘ (ɎɗɗɑɋɊɔɈɆɓɎɥ ɔɕɋɖɆɜɎɏ, ɑɔɉɎɗɘɎɐɆ, 
ɕɖɔɋɐɘɓɔɋ Ɏ ɕɖɔɜɋɗɗɓɔɋ əɕɖɆɈɑɋɓɎɋ) 

ƀ ȸɋɛɓɔɑɔɉɎɝɋɗɐɎɏ ɒɋɓɋɊɌɒɋɓɘ (technology management, ɒɔɌɓɔ ɕɋɖɋɈɋɗɘɎ Ɏ 
ɐɆɐ ñɘɋɛɓɔɑɔɉɎɝɓɡɏ ɒɋɓɋɊɌɒɋɓɘò Ɏ ñɒɋɓɋɊɌɒɋɓɘ ɘɋɛɓɔɑɔɉɎɏò Ɉ ɍɆɈɎɗɎɒɔɗɘɎ 
ɔɘ ɕɖɔɗɘɆɈɑɥɋɒɔɉɔ ɆɐɜɋɓɘɆ) ð cɘɖɆɘɋɉɎɖɔɈɆɓɎɋ (ɕɖɋɊɕɖɎɓɎɒɆɘɋɑɢɗɘɈɔ, 

ɎɓɓɔɈɆɜɎɎ) Ɏ ɒɆɖɐɋɘɎɓɉ (ɕɖɔɊɆɌɎ). ȷɤɊɆ Ɍɋ ɝɆɗɘɔ ɔɘɓɔɗɥɘ ɖɆɇɔɘə CTO Ɏ CIO. 

ƀ ȷɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɡɏ ɒɋɓɋɊɌɒɋɓɘ (systems engineering management) ɎɑɎ Ɉ 
ɖɔɗɗɎɏɗɐɔɏ ɘɖɆɊɎɜɎɎ ñəɕɖɆɈɑɋɓɎɋ ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒò: ɝɆɗɘɢ ɗɎɗɘɋɒɓɔɏ 

ɎɓɌɋɓɋɖɎɎ, ɔɇɋɗɕɋɝɎɈɆɤɟɆɥ ɜɋɑɔɗɘɓɔɗɘɢ Ɏ ɕɖɋɋɒɗɘɈɋɓɓɔɗɘɢ Ɉ ɈɡɕɔɑɓɋɓɎɎ 
Ɉɗɋɛ ɓɋɔɇɛɔɊɎɒɡɛ ɖɆɇɔɘ ɕɔ ɒɋɖɋ ɘɔɉɔ, ɐɆɐ ɗɎɗɘɋɒɆ ɕɖɔɛɔɊɎɘ ɗɘɆɊɎɎ ɍɆɒɡɗɑɆ, 
ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ, ɈɔɕɑɔɟɋɓɎɥ Ɉ ɌɎɍɓɢ, ɎɗɕɔɑɢɍɔɈɆɓɎɥ Ɏ ɈɡɈɔɊɆ Ɏɍ 

ɣɐɗɕɑəɆɘɆɜɎɎ. 

Ȱɖɔɒɋ ɣɘɔɉɔ ñɒɋɓɋɊɌɋɖò ɋɟɦ Ɏ ɖɆɇɔɘɆɋɘ ɗ ɑɤɊɢɒɎ (leadership) ð Ɉɡɕɔɑɓɥɋɘ ɖɔɑɢ 

http://incose-ru.livejournal.com/45877.html
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ɑɎɊɋɖɆ, ɐɆɘɆɑɎɍɎɖəɥ ɗɔɘɖəɊɓɎɝɋɗɘɈɔ. 

ȲɋɓɋɊɌɋɖɔɒ ɓɆɍɡɈɆɤɘ ɝɋɑɔɈɋɐɆ, ɗɕɋɜɎɆɑɎɍɎɖəɤɟɋɉɔɗɥ Ɉɔ Ɉɗɋɛ ɣɘɎɛ 
ɓɆɕɖɆɈɑɋɓɎɥɛ/ɊɎɗɜɎɕɑɎɓɆɛ ð Ɏ ɣɘɔ ɝɖɋɍɈɡɝɆɏɓɔ ɕəɘɆɋɘ, Ɏɇɔ ñəɓɎɈɋɖɗɆɑɔɈ-Ɉɔ-

Ɉɗɦɒò ɓɋ ɇɡɈɆɋɘ. 

ȴɘ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ ɓɋ ɔɌɎɊɆɤɘ, ɝɘɔ ɔɓ ɇəɊɋɘ ɍɆɓɎɒɆɘɢɗɥ ɕɖɔɊɆɌɆɒɎ Ɏ 
ɈɡɖɆɇɔɘɐɔɏ ɗɘɖɆɘɋɉɎɎ ɚɎɖɒɡ ɐɖɔɒɋ ɐɆɐ Ɉ ɝɆɗɘɎ ɕɖɋɊɔɗɘɆɈɑɋɓɎɥ ɋɉɔ ɎɓɌɋɓɋɖɓɔɏ 

ɣɐɗɕɋɖɘɎɍɡ. Ȯ ɘɔ Ɉɋɖɓɔ, ɓɆ ɒɆɉɎɗɘɋɖɗɐɔɋ ɔɇəɝɋɓɎɋ ɕɔ ɗɕɋɜɎɆɑɢɓɔɗɘɎ technology 
management ɇɋɖəɘ ɐɆɐ ɗ ɎɓɌɋɓɋɖɓɡɛ ɇɆɐɆɑɆɈɖɎɆɘɔɈ, ɘɆɐ Ɏ ɗ ɇɆɐɆɑɆɈɖɎɆɘɔɈ 

ɒɋɓɋɊɌɋɖɗɐɎɛ. 

ȲɆɉɎɗɘɖɔɈ ɕɔ ɎɓɌɋɓɋɖɓɔɒə ɒɋɓɋɊɌɒɋɓɘə ɉɔɘɔɈɥɘ Ɏɍ ɎɓɌɋɓɋɖɔɈ-ɇɆɐɆɑɆɈɖɔɈ (ɓɔ ɓɋ 
ɒɋɓɋɊɌɋɖɔɈ-ɇɆɐɆɑɆɈɖɔɈ), ɕɖɋɌɊɋ Ɉɗɋɉɔ ɊɆɈɆɥ Ɏɒ ɐəɖɗ ɕɖɔɋɐɘɓɔɉɔ əɕɖɆɈɑɋɓɎɥ, Ɇ 

ɍɆɘɋɒ əɌɋ Ɏ ɊɖəɉɎɋ ɒɋɓɋɊɌɋɖɗɐɎɋ (ɓɔ əɌɋ ɓɋ ɎɓɌɋɓɋɖɓɡɋ) ɐəɖɗɡ. 

ȴɘ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ ɝɆɗɘɔ ɔɌɎɊɆɤɘ, ɝɘɔ ɔɓ ɇəɊɋɘ ñəɕɖɆɈɑɥɘɢ ɕɖɔɋɐɘɔɒò Ɉ 
ɜɋɑɔɒ, ɘ.ɋ. ɔɓ ɇəɊɋɘ ɓɋ ɘɔɑɢɐɔ ñɎɓɌɋɓɋɖɔɒ ɕɖɔɋɐɘɆò, ɓɔ Ɏ ñɒɋɓɋɊɌɋɖɔɒ ɕɖɔɋɐɘɆò. 

Ȫɑɥ ɗɔɈɗɋɒ ɓɋɇɔɑɢɞɎɛ ɕɖɔɋɐɘɔɈ ɣɘɔ ɋɟɦ ɕɖɎɋɒɑɋɒɔ, ɓɔ Ɉɔɘ Ɋɑɥ ɇɔɑɢɞɎɛ ɕɖɔɋɐɘɔɈ 
ɗ ɔɉɖɔɒɓɡɒ ɝɎɗɑɔɒ ɊɋɘɆɑɋɏ ð ñɈɔɊɎɘɋɑɢ, ɋɗɑɎ ɘɡ ɔɊɓɔɏ ɖəɐɔɏ ɈɋɊɦɞɢ ɆɈɘɔɒɔɇɎɑɢ, 
Ɇ Ɋɖəɉɔɏ ɔɇɓɎɒɆɋɞɢ ɊɋɈəɞɐə, ɘɔ ɘɡ Ɏ ɘɔ, Ɏ Ɋɖəɉɔɋ ɊɋɑɆɋɞɢ ɕɑɔɛɔò. ȱɎɇɔ ɘɡ ɉɑəɇɔɐɔ 

ɈɓɎɐɆɋɞɢ Ɏ ɊɋɑɆɋɞɢ ɘɖɎ-ɝɋɘɡɖɋ ɈɆɖɎɆɓɘɆ ɕɑɆɓɆ-ɉɖɆɚɎɐɆ ɕɖɔɋɐɘɆ, ɑɎɇɔ ɘɡ ɉɑəɇɔɐɔ 
ɈɓɎɐɆɋɞɢ Ɏ ɊɋɑɆɋɞɢ ɘɖɎ-ɝɋɘɡɖɋ ɈɆɖɎɆɓɘɆ ɆɖɛɎɘɋɐɘəɖɡ ɗɎɗɘɋɒɡ. ȫɗɑɎ ɍɆɓɎɒɆɘɢɗɥ Ɏ 
ɔɊɓɎɒ Ɏ ɊɖəɉɎɒ ɔɊɓɔɒə ɝɋɑɔɈɋɐə, ɘɔ ɘɟɆɘɋɑɢɓɔ ɕɖɔɖɆɇɔɘɆɘɢ ɕɔɑəɝɎɘɗɥ ɘɔɑɢɐɔ ɕɔ 

ɔɊɓɔɒə ɈɆɖɎɆɓɘə ɐɆɌɊɔɉɔ, ɝɘɔ ɕɑɔɛɔ. 

ȮɓɌɋɓɋɖɓəɤ ɊɎɗɜɎɕɑɎɓə ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ ɒɋɓɋɊɌɒɋɓɘɆ aka əɕɖɆɈɑɋɓɎɥ 
ɌɎɍɓɋɓɓɡɒ ɜɎɐɑɔɒ ɝɆɗɘɔ ɕəɘɆɤɘ ɗ ɒɋɓɋɊɌɋɖɗɐɔɏ ɊɎɗɜɎɕɑɎɓɔɏ əɕɖɆɈɑɋɓɎɥ 

ɕɖɔɋɐɘɆɒɎ. ȴɘɗɤɊɆ ɓɋɑɋɕɡɋ Ɉɔɕɖɔɗɡ ɕɖɔ ñɐɘɔ ɉɑɆɈɓɋɋ ð ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ɎɑɎ 
ɒɋɓɋɊɌɋɖ ɕɖɔɋɐɘɆò. ȵɖɆɈɎɑɢɓɡɏ ɔɘɈɋɘ ɓɆ ɘɆɐɔɏ Ɉɔɕɖɔɗ: ɕɔɉɎɇɓəɘɢ ɕɖɔɋɐɘ ɒɔɌɋɘ Ɏ 

ɔɘ ɕɑɔɛɔɉɔ ɒɋɓɋɊɌɋɖɗɐɔɉɔ ɖɋɞɋɓɎɥ, Ɏ ɔɘ ɕɑɔɛɔɉɔ ɎɓɌɋɓɋɖɓɔɉɔ. ȲɋɓɋɊɌɋɖ ɓɋ ɒɔɌɋɘ 
ɕɖɎɓɥɘɢ ɛɔɖɔɞɋɉɔ ɎɓɌɋɓɋɖɓɔɉɔ ɖɋɞɋɓɎɥ, Ɇ ɎɓɌɋɓɋɖ ð ɒɋɓɋɊɌɋɖɗɐɔɉɔ, Ɏɇɔ ə ɓɎɛ 
ɕɖɔɗɘɔ ɓɋ ɛɈɆɘɎɘ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɔɏ ɐɔɒɕɋɘɋɓɜɎɎ Ɋɑɥ ɣɘɔɉɔ. Ȩɔɕɖɔɗ ɓɋ Ɉ 

ɆɊɒɎɓɎɗɘɖɆɘɎɈɓɔɏ ɉɑɆɈɓɔɗɘɎ (ɐɘɔ ɐɔɉɔ ɒɔɌɋɘ əɈɔɑɎɘɢ ɎɑɎ ɓɋ ɕəɗɘɎɘɢ Ɉ ɔɘɕəɗɐ), 
Ɉɔɕɖɔɗ Ɉ əɗɕɋɞɓɔɗɘɎ ɖɆɍɖɆɇɔɘɐɎ Ɉ ɜɋɑɔɒ Ɏ Ɉ ɣɘɔɒ ɕɑɆɓɋ Ɉɔɕɖɔɗ ɔ ñɉɑɆɈɓɔɗɘɎò 
ɕɖɔɗɘɔ ɓɋɊɔɕəɗɘɎɒ. ȮɉɓɔɖɎɖɔɈɆɓɎɋ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɔɉɔ ɒɓɋɓɎɥ ɈɋɊɦɘ ɐ ɕɖɔɈɆɑə, 

ɒɋɓɋɊɌɋɖ Ɏ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ɕɖɔɗɘɔ ɔɇɥɍɆɓɡ ɘɋɗɓɔ ɗɔɘɖəɊɓɎɝɆɘɢ. Ȱ ɗɑɔɈə 
ɗɐɆɍɆɘɢ, Ɏ ɒɋɓɋɊɌɋɖ, Ɏ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ Ɉ ɐɖəɕɓɡɛ ɕɖɔɋɐɘɆɛ ɕɖɋɊɗɘɆɈɑɋɓɡ 
ɓɋɗɐɔɑɢɐɎɒɎ ɑɤɊɢɒɎ ɐɆɌɊɆɥ ɊɎɗɜɎɕɑɎɓɆ, ɘɆɐ ɝɘɔ Ɉɔɕɖɔɗ ɔ ñɉɑɆɈɓɔɗɘɎò ɋɟɦ ɇɔɑɋɋ 

əɇɋɊɎɘɋɑɢɓɔ ɕɋɖɋɓɔɗɎɘɗɥ Ɉ ɔɇɑɆɗɘɢ ɝɋɑɔɈɋɝɋɗɐɎɛ ɔɘɓɔɞɋɓɎɏ, Ɇ ɓɋ ɔɕɖɋɊɋɑɋɓɎɋ 
ñɔɇɠɋɐɘɎɈɓɔ-ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɔɉɔò ɕɖɋɈɔɗɛɔɊɗɘɈɆ ɔɊɓɔɏ ɕɖɔɚɋɗɗɎɎ ɓɆɊ Ɋɖəɉɔɏ. 

ȲɋɓɋɊɌɋɖ (əɕɖɆɈɑɋɓɋɜ, ɔɘɈɋɘɗɘɈɋɓɓɡɏ ɍɆ ɇɤɊɌɋɘ Ɏ ɗɖɔɐɎ ɗɊɆɝɎ, ɑɔɉɎɗɘɎɐə) 

ɈɓɎɒɆɘɋɑɢɓɔ ɖɆɗɗɒɆɘɖɎɈɆɋɘ Ɉɗɋ ɖɎɗɐɎ ɕɖɔɋɐɘɆ (project) Ɏ ɘɆɒ, ɉɊɋ ɔɓ ɗɝɎɘɆɋɘ, ɝɘɔ 
ɣɘɎ ɖɎɗɐɎ ɓɋɔɕɖɆɈɊɆɓɓɔ ɈɡɗɔɐɎ, ɔɓ ɕɖɎɓɎɒɆɋɘ ɖɋɞɋɓɎɋ ɊɔɇɆɈɎɘɢ ɖɋɗəɖɗɔɈ 
(ɓɆɕɖɎɒɋɖ, ɊɔɇɆɈɎɘɢ ɑɤɊɋɏ Ɉ ɕɖɔɋɐɘ) Ɏ ɝəɘɢ əɈɋɑɎɝɎɘɢ ɗɖɔɐɎ, ɝɘɔɇɡ ɇɡɑɔ Ɉɖɋɒɥ 

Ɋɑɥ ɕɖɔɖɆɇɔɘɐɎ ɒɋɖ ɕɔ əɒɋɓɢɞɋɓɎɤ ɣɘɎɛ ɖɎɗɐɔɈ ð ɎɑɎ Ɍɋ ɕɖɎɓɎɒɆɋɘ ɖɋɞɋɓɎɋ ɓɋ 
ɈɈɥɍɡɈɆɘɢɗɥ Ɉ ɕɖɔɋɐɘ Ɉɔɔɇɟɋ, ɎɑɎ ɈɡɏɘɎ Ɏɍ ɕɖɔɋɐɘɆ, ɓɋ ɊɔɌɎɊɆɥɗɢ ɋɉɔ ɍɆɈɋɖɞɋɓɎɥ. 

ȷɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ (ɔɘɈɋɘɗɘɈɋɓɓɡɏ ɍɆ əɗɕɋɞɓɔɗɘɢ ɗɎɗɘɋɒɡ ð ɕɖɋɌɊɋ Ɉɗɋɉɔ, ɝɘɔɇɡ 

ɖɆɐɋɘɆ ɕɔɑɋɘɋɑɆ, Ɇ ɕɔɊɈɔɊɓɆɥ ɑɔɊɐɆ ɓɋ əɘɔɓəɑɆ) ɘɆɐɌɋ ɈɓɎɒɆɘɋɑɢɓɔ ɖɆɗɗɒɆɘɖɎɈɆɋɘ 
Ɉɗɋ ɖɎɗɐɎ ɕɖɔɋɐɘɆ (design) Ɏ ɘɆɒ, ɉɊɋ ɔɓ ɗɝɎɘɆɋɘ, ɝɘɔ ɣɘɎ ɖɎɗɐɎ ɓɋɔɕɖɆɈɊɆɓɓɔ 

ɈɡɗɔɐɎ, ɒɋɓɥɋɘ ɐɔɓɗɘɖəɐɜɎɤ ɗɎɗɘɋɒɡ (Ɇ Ɉ ɝɆɗɘɎ ɗɎɗɘɋɒɓɔɎɓɌɋɓɋɖɓɔɉɔ 
ɒɋɓɋɊɌɒɋɓɘɆ ɋɟɦ Ɏ ɒɋɘɔɊɡ ɕɖɔɋɐɘɎɖɔɈɆɓɎɥ Ɏ ɕɖɔɎɍɈɔɊɗɘɈɆ) ɘɆɐ, ɝɘɔɇɡ ɣɘɎ ɖɎɗɐɎ 
ɓɋ ɖɋɆɑɎɍɔɈɆɑɎɗɢ. 
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Ȱɘɔ Ɉ ɕɖɔɋɐɘɋ ɉɑɆɈɓɡɏ? ȰɆɌɊɡɏ ɉɑɆɈɓɋɏ Ɉ ɗɈɔɋɏ ɔɇɑɆɗɘɎ. ȹɕɖɆɈɑɋɓɎɋ ɕɖɔɋɐɘɆɒɎ ð 
ɣɘɔ ɕɖɋɌɊɋ Ɉɗɋɉɔ ɕɖɔ ɕɑɆɓɎɖɔɈɆɓɎɋ Ɏ ɐɔɓɘɖɔɑɢ ɈɡɕɔɑɓɋɓɎɥ ɖɆɇɔɘ ɕɖɔɋɐɘɆ Ɉ ɝɆɗɘɎ 
ɍɆɉɖəɍɐɎ ɖɋɗəɖɗɔɈ, ɊɎɆɉɖɆɒɒɆ ȩɆɓɘɘɆ ɘəɘ ɗɆɒɆɥ ɉɑɆɈɓɆɥ. ȹɕɖɆɈɑɋɓɎɋ ɌɎɍɓɋɓɓɡɒ 

ɜɎɐɑɔɒ ð ɣɘɔ ɐɆɐ ɗɔɊɋɖɌɆɘɋɑɢɓɔ Ɉɡɕɔɑɓɥɘɢ ɖɆɇɔɘɡ (ɍɆɓɎɒɆɘɢɗɥ ɎɓɌɋɓɋɖɎɋɏ 
ɘɖɋɇɔɈɆɓɎɏ, ɖɆɍɖɆɇɆɘɡɈɆɘɢ ɆɖɛɎɘɋɐɘəɖə, ɊɋɑɆɘɢ ɑɎ ɕɖɔɘɔɘɎɕɡ, ɐɆɐɎɋ ɒɋɘɔɊɡ 
ɖɆɇɔɘɡ ɎɗɕɔɑɢɍɔɈɆɘɢ), Ɏ ɘəɘ ɈɆɌɓɋɋ ɗɔɊɋɖɌɆɓɎɋ ɖɆɇɔɘ, Ɇ ɓɋ Ɏɛ ɖɆɗɕɖɋɊɋɑɋɓɎɋ ɕɔ 

ɈɖɋɒɋɓɎ Ɏ ɖɋɗəɖɗɆɒ. 

ȶɆɍɊɋɑɋɓɎɋ ñɉɋɓɋɖɆɑɢɓɔɉɔ ɐɔɓɗɘɖəɐɘɔɖɆ, ɔɓ Ɍɋ ɉɋɓɋɖɆɑɢɓɡɏ ɒɋɓɋɊɌɋɖò ɓɆ 

ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ Ɏ ɎɓɌɋɓɋɖɓɔɉɔ/ɔɕɋɖɆɜɎɔɓɓɔɉɔ ɒɋɓɋɊɌɋɖɆ, Ɇ ɘɆɐɌɋ 
əɕɖɆɈɑɥɤɟɋɉɔ ɘɋɛɓɔɑɔɉɎɥɒɎ ð ɣɘɔ ɔɇɟɎɏ ɘɖɋɓɊ Ɉ ɖɆɍɊɋɑɋɓɎɎ ɘɖəɊɆ, ɐɔɉɊɆ Ɉ 
ɗɑɔɌɓɡɛ Ɋɋɥɘɋɑɢɓɔɗɘɥɛ ɈɡɊɋɑɥɤɘɗɥ ɔɘɊɋɑɢɓɡɋ ɕɖɋɊɒɋɘɡ, ɘɖɋɇəɤɟɎɋ ɇɔɑɋɋ 

ɉɑəɇɔɐɔɏ ɕɖɔɖɆɇɔɘɐɎ, ɇȴɑɢɞɋɉɔ ɔɇɠɦɒɆ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɡɛ ɍɓɆɓɎɏ. Ȩ 
ɔɕɋɖɆɜɎɔɓɓɡɛ ɐɖɔɒɋ ɛɎɖəɖɉɆ Ɏ ɑɎɓɋɏɓɔɏ ɗɋɗɘɖɡ ɗɓɆɝɆɑɆ ɕɔɥɈɎɑɗɥ ɆɓɋɗɘɋɍɎɔɑɔɉ, Ɇ 
Ɉ ɗɔɈɖɋɒɋɓɓɔɏ ɔɕɋɖɆɜɎɔɓɓɔɏ ɆɓɋɗɘɋɍɎɔɑɔɉɔɈ əɌɋ ɊɈɔɋ ð ɐɆɌɊɡɏ ɍɆɓɎɒɆɋɘɗɥ ɗɈɔɋɏ 

ɝɆɗɘɢɤ ɔɇɔɖəɊɔɈɆɓɎɥ, ɗɑɋɊɎɘ ɍɆ ɗɈɔɎɒɎ ɕɆɖɆɒɋɘɖɆɒɎ ɗɔɗɘɔɥɓɎɥ ɔɕɋɖɎɖəɋɒɔɉɔ 
ɕɆɜɎɋɓɘɆ. 

ȹ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɋɓɋɖɆ ɉɑɆɈɓɔɋ, ɝɘɔ ɔɓ ɕɔɓɎɒɆɋɘ ð ɣɘɔ ɐɆɐɎɋ ɊɋɑɆ ɓəɌɓɔ ɗɊɋɑɆɘɢ 

ɗ ɔɕɖɋɊɋɑɋɓɎɋɒ Ɏ ɈɔɕɑɔɟɋɓɎɋɒ ɜɋɑɋɈɔɏ ɗɎɗɘɋɒɡ. ȸɋɛɓɔɑɔɉɎɝɋɗɐɎɏ ɒɋɓɋɊɌɋɖ 
ɖɆɍɇɎɖɆɋɘɗɥ Ɉ ɘɔɒ, ɋɗɘɢ ɑɎ Ɉɔɔɇɟɋ ɈɔɍɒɔɌɓɔɗɘɢ ɈɡɕɔɑɓɎɘɢ ɖɆɇɔɘɡ: ɍɆɕɑɆɘɎɘ ɑɎ ɐɘɔ 
ɍɆ ɣɘɎ ɖɆɇɔɘɡ Ɏ ɒɔɉəɘ ɑɎ ɊɆɓɓɔɏ ɐɔɒɆɓɊɔɏ ɎɓɌɋɓɋɖɔɈ ɣɘɎ ɖɆɇɔɘɡ ɇɡɘɢ Ɉɡɕɔɑɓɋɓɡ 

ɕɖɎɇɡɑɢɓɔ. ȹ ɎɓɌɋɓɋɖɓɔɉɔ/ɔɕɋɖɆɜɎɔɓɓɔɉɔ ɒɋɓɋɊɌɋɖɆ ɉɑɆɈɓɔɋ, ɝɘɔ ɔɓ ɕɔɓɎɒɆɋɘ ð 
ɣɘɔ ɝɘɔ ɕɖɋɊɕɖɎɥɘɎɋ əɗɘɖɔɋɓɔ ɐɆɐ ɘɖəɇɆ, ɕɔ ɐɔɘɔɖɔɏ ɊɈɎɌɋɘɗɥ ɎɓɚɔɖɒɆɜɎɥ Ɏ 
ɒɆɘɋɖɎɆɑɡ, ɔɘ ɗɡɖɢɥ ɐ ɉɔɘɔɈɔɏ ɗɎɗɘɋɒɋ ɓɆ ɈɡɛɔɊɋ. ȴɕɋɖɆɜɎɔɓɓɡɏ ɒɋɓɋɊɌɋɖ 

ɗɒɔɘɖɎɘ ɓɆ ɗɔɊɋɖɌɆɓɎɋ Ɉɡɕɔɑɓɥɋɒɡɛ ɖɆɇɔɘ ɘɔɑɢɐɔ Ɉ ɘɔɒ ɕɑɆɓɋ, ɝɘɔ ɔɓɎ ɘɖɋɇəɤɘ 
ɖɆɍɓɔɖɔɊɓɡɛ ɖɋɗəɖɗɔɈ (ɑɤɊɋɏ ɖɆɍɓɔɏ ɐɈɆɑɎɚɎɐɆɜɎɎ, ɖɆɍɓɔɉɔ ɕɖɔɉɖɆɒɒɓɔɉɔ 

ɔɇɋɗɕɋɝɋɓɎɥ, ɖɆɍɓɔɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ), ɔɗɘɆɑɢɓɔɋ ɔɓ ɓɋ əɗɕɋɈɆɋɘ ɔɘɗɑɋɌɎɈɆɘɢ. 
ȷɎɗɘɋɒɓɡɏ Ɍɋ ɎɓɌɋɓɋɖ ɓɋ əɗɕɋɈɆɋɘ ɔɘɗɑɋɌɎɈɆɘɢ ɐɖɔɒɋ ɗɔɇɗɘɈɋɓɓɔ Ɉɡɕɔɑɓɥɋɒɡɛ 
ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɛ ɔɕɋɖɆɜɎɏ ɋɟɦ Ɏ ɕɋɖɋɒɋɟɋɓɎɋ ɖɋɍəɑɢɘɆɘɔɈ ɣɘɎɛ ɔɕɋɖɆɜɎɏ ɐ ɒɋɗɘɆɒ 

ɔɇɖɆɇɔɘɐɎ, ɔɕɑɆɘə ɣɘɎɛ ɖɋɗəɖɗɔɈ, ɔɕɘɎɒɎɍɆɜɎɤ Ɏɛ ɍɆɉɖəɍɐɎ. 

Ȱɔɓɋɝɓɔ, ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ Ɏ ɔɕɋɖɆɜɎɔɓɓɡɏ ɒɋɓɋɊɌɋɖ ɖɆɇɔɘɆɤɘ ɗɔɈɒɋɗɘɓɔ Ɉ 
ɕɖɔɋɐɘɋ. ȳɔ Ɉɔɘ ɐɘɔ Ɏɍ ɓɎɛ ɇəɊɋɘ ɉɑɆɈɓɡɒ ð ɣɘɔ ɓɋ ɔɕɖɋɊɋɑɥɋɘɗɥ Ɉ ɖɆɒɐɆɛ 

ɊɎɗɜɎɕɑɎɓ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ Ɏ ɔɕɋɖɆɜɎɔɓɓɔɉɔ ɒɋɓɋɊɌɒɋɓɘɆ. ȩɑɆɈɓɡɋ ɔɇɆ, 
ɘɔɑɢɐɔ ɕɔ ɖɆɍɓɡɒ ɈɔɕɖɔɗɆɒ. ȸɆɐ, ɒɋɓɋɊɌɋɖ ɕɖɔɋɐɘɆ ɒɔɌɋɘ ɕɖɎɓɥɘɢ ɖɋɞɋɓɎɋ ɔɇ 
əɈɔɑɢɓɋɓɎɎ ɐɆɐɔɉɔ-ɘɔ Ɏɍ ɎɓɌɋɓɋɖɔɈ, ɕɔɘɔɒə ɐɆɐ ɇəɊɋɘ ɗɝɎɘɆɘɢ, ɝɘɔ ɎɒɋɤɟɎɛɗɥ 

ɖɋɗəɖɗɔɈ ɊɔɗɘɆɘɔɝɓɔ Ɋɑɥ ɔɇɋɗɕɋɝɋɓɎɥ ɓəɌɓɔɏ ɗɐɔɖɔɗɘɎ ɖɆɇɔɘ. Ȯ ɣɘɔ ɒɔɌɋɘ ɐɖɆɏɓɋ 
ɓɋ ɕɔɓɖɆɈɎɘɢɗɥ ɗɎɗɘɋɒɓɔɒə ɎɓɌɋɓɋɖə. ȳɔ ɗɎɗɘɋɒɓɡɏ ɎɓɌɋɓɋɖ ɒɔɌɋɘ ɍɆɕɖɔɗɘɔ 
ɔɗɘɆɓɔɈɎɘɢ ɍɆɕəɗɐ ɖɆɐɋɘɡ ɗɘɔɎɒɔɗɘɢɤ ɕɆɖə ɗɔɘɋɓ ɒɎɑɑɎɔɓɔɈ ɊɔɑɑɆɖɔɈ ɍɆ ɔɊɓə 

ɗɋɐəɓɊə ɕɋɖɋɊ ɗɘɆɖɘɔɒ ð Ɏ ɕɔɓɥɘɓɔɋ Ɋɋɑɔ, ɣɘɔ ɘɔɌɋ ɒɔɌɋɘ ɓɋ ɕɔɓɖɆɈɎɘɢɗɥ 
ɔɕɋɖɆɜɎɔɓɓɔɒə ɒɋɓɋɊɌɋɖə. ȹɕɖɆɈɑɥɤɟɎɏ ɘɋɛɓɔɑɔɉɎɥɒɎ ɒɔɌɋɘ ɍɆɐɖɡɘɢ Ɉɔɔɇɟɋ 
ɈɡɕɔɑɓɋɓɎɋ ɕɖɔɋɐɘɔɈ ɐɆɐɔɉɔ-ɘɔ ɈɎɊɆ ɓɆ ɔɗɓɔɈɆɓɎɎ ɘɔɉɔ, ɝɘɔ ɔɓɎ ɓɋ ɗɔɔɘɈɋɘɗɘɈəɤɘ 

ɗɘɖɆɘɋɉɎɎ ɕɖɋɊɕɖɎɥɘɎɥ Ɏ ɓɋɘ ɕɋɖɗɕɋɐɘɎɈɡ ɈɡɉɔɊɓɔ ɕɖɔɊɆɈɆɘɢ ɖɋɍəɑɢɘɆɘɡ ɖɆɇɔɘ. 
ȷɓɥɘɢ Ɍɋ ɗ ɖɆɇɔɘɡ ɒɔɉəɘ ɐɆɐ ɔɊɓɔɉɔ, ɘɆɐ Ɏ Ɋɖəɉɔɉɔ, ɖɆɈɓɔ ɐɆɐ Ɏ ɘɖɋɘɢɋɉɔ: ɖɋɆɑɢɓɡɒ 
ɉɑɆɈɓɡɒ ɥɈɑɥɋɘɗɥ ɓɋ ɎɓɌɋɓɋɖ Ɏ ɓɋ ɒɋɓɋɊɌɋɖ, Ɇ ɗɔɇɗɘɈɋɓɓɎɐ ɕɖɋɊɕɖɎɥɘɎɥ. 

ˮ͔͔ͤ͗ͤͪͤ·͚ ͔͔͔ͣͤ͒͗ͣͤͭ 

Ȩɔɘ ɘɎɕɎɝɓɡɋ ɔɕɖɋɊɋɑɋɓɎɥ ɎɓɌɋɓɋɖɓɔɉɔ ɒɋɓɋɊɌɒɋɓɘɆ:  

ƀ ȮɓɌɋɓɋɖɓɡɏ ɒɋɓɋɊɌɒɋɓɘ ð ɣɘɔ ɗɕɋɜɎɆɑɎɍɎɖɔɈɆɓɓɆɥ ɚɔɖɒɆ ɒɋɓɋɊɌɒɋɓɘɆ, 
ɔɘɓɔɗɥɟɆɥɗɥ ɐ ɕɖɔɒɡɞɑɋɓɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɐɔɘɔɖɆɥ ɐɆɗɆɋɘɗɥ ɕɖɎɒɋɓɋɓɎɥ 

ɎɓɌɋɓɋɖɓɡɛ ɕɖɎɓɜɎɕɔɈ ɐ ɊɋɑɔɈɔɏ ɕɖɆɐɘɎɐɋ 
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(http://en.wikipedia.org/wiki/Engineering_management ). 

ƀ ȮɓɌɋɓɋɖɓɡɏ ɒɋɓɋɊɌɋɖ ɔɘɑɎɝɆɋɘɗɥ ɔɘ ɊɖəɉɎɛ ɒɋɓɋɊɌɋɖɔɈ ɕɔɘɔɒə ɝɘɔ ɔɓ [ɎɑɎ 
ɔɓɆ] ɔɇɑɆɊɆɋɘ ɐɆɐ ɗɕɔɗɔɇɓɔɗɘɢɤ ɕɖɎɒɋɓɥɘɢ ɎɓɌɋɓɋɖɓɡɋ ɕɖɎɓɜɎɕɡ, ɘɆɐ Ɏ 

ɓɆɈɡɐɎ (skills) Ɉ ɔɖɉɆɓɎɍɆɜɎɎ Ɏ ɓɆɕɖɆɈɑɋɓɎɎ (directing) ɑɤɊɋɏ Ɏ ɕɖɔɋɐɘɔɈ. ȴɓ 
əɓɎɐɆɑɢɓɔ ɐɈɆɑɎɚɎɜɎɖɔɈɆɓ Ɋɑɥ ɊɈəɛ ɘɎɕɔɈ ɖɆɇɔɘ: əɕɖɆɈɑɋɓɎɥ ɘɋɛɓɎɝɋɗɐɎɒɎ 
ɚəɓɐɜɎɥɒɎ (ɘɆɐɎɒɎ, ɐɆɐ ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ ɎɑɎ ɕɖɔɎɍɈɔɊɗɘɈɔ) Ɉ ɕɔɝɘɎ ɑɤɇɔɒ 

ɕɖɋɊɕɖɎɥɘɎɎ, ɘɆɐ Ɏ əɕɖɆɈɑɋɓɎɥ ɇɔɑɋɋ ɞɎɖɔɐɎɒɎ ɚəɓɐɜɎɥɒɎ (ɘɆɐɎɒɎ, ɐɆɐ 
ɒɆɖɐɋɘɎɓɉ ɎɑɎ ɘɔɕ-ɒɋɓɋɊɌɒɋɓɘ) Ɉ ɈɡɗɔɐɔɘɋɛɓɔɑɔɉɎɝɋɗɐɔɒ ɕɖɋɊɕɖɎɥɘɎɎ. 

(Daniel Babɗoɗk, 1978) 

ƀ ȮɓɌɋɓɋɖɓɡɏ ɒɋɓɋɊɌɒɋɓɘ ð ɣɘɔ ɎɗɐəɗɗɘɈɔ Ɏ ɓɆəɐɆ ɕɑɆɓɎɖɔɈɆɓɎɥ, 
ɔɖɉɆɓɎɍɆɜɎɎ, ɓɆɍɓɆɝɋɓɎɥ ɖɋɗəɖɗɔɈ, ɓɆɕɖɆɈɑɥɤɟɎɛ (directing) Ɏ 

ɐɔɓɘɖɔɑɎɖəɤɟɎɛ Ɋɋɥɘɋɑɢɓɔɗɘɋɏ, ɐɔɘɔɖɡɋ Ɏɒɋɤɘ ɘɋɛɓɔɑɔɉɎɝɋɗɐəɤ 
ɐɔɒɕɔɓɋɓɘə (ASEM). 

ƀ Engineering management ð ɣɘɔ ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ (designing), ɣɐɗɕɑəɆɘɆɜɎɥ 

(operating) Ɏ ɓɋɕɖɋɖɡɈɓɔɋ ɗɔɈɋɖɞɋɓɗɘɈɔɈɆɓɎɋ ɜɋɑɋɓɆɕɖɆɈɑɋɓɓɡɛ 
(purposeful) ɗɎɗɘɋɒ Ɏɍ ɑɤɊɋɏ, ɒɆɞɎɓ, Ɋɋɓɋɉ, ɈɖɋɒɋɓɎ, ɎɓɚɔɖɒɆɜɎɎ Ɏ ɣɓɋɖɉɎɎ 
ɕəɘɦɒ ɎɓɘɋɉɖɎɖɔɈɆɓɎɥ ɎɓɌɋɓɋɖɓɡɛ Ɏ ɒɋɓɋɊɌɋɖɗɐɎɛ ɍɓɆɓɎɏ, ɕɖɎɦɒɔɈ ɖɆɇɔɘɡ 

Ɏ ɓɆɈɡɐɔɈ, Ɋɑɥ ɊɔɗɘɎɌɋɓɎɥ ɌɋɑɆɋɒɡɛ ɜɋɑɋɏ Ɉ ɘɋɛɓɔɑɔɉɎɝɋɗɐɔɒ ɕɖɋɊɕɖɎɥɘɎɎ 
Ɏ ɗ əɝɦɘɔɒ ɗɔɔɇɖɆɌɋɓɎɏ ɕɔ ɔɐɖəɌɆɤɟɋɏ ɗɖɋɊɋ, ɐɆɝɋɗɘɈə Ɏ ɣɘɎɐɎ (Omurtag, 
1988) 

ƀ Engineering management ð ɣɘɔ ɊɎɗɜɎɕɑɎɓɆ, ɆɊɖɋɗəɤɟɆɥ ɕɖɎɓɥɘɎɋ Ɏ 
ɈɔɕɑɔɟɋɓɎɋ Ɉ ɌɎɍɓɢ ɖɋɞɋɓɎɏ Ɉ ɝɆɗɘɎ ɗɘɖɆɘɋɉɎɝɋɗɐɔɉɔ Ɏ ɔɕɋɖɆɜɎɔɓɓɔɉɔ 
ɑɎɊɋɖɗɘɈɆ Ɉ ɘɋɐəɟɎɛ Ɏ ɓɔɈɡɛ (emerging) ɘɋɛɓɔɑɔɉɎɥɛ Ɏ Ɏɛ ɈɑɎɥɓɎɤ ɓɆ 

ɈɍɆɎɒɔɗɈɥɍɆɓɓɡɋ ɗɎɗɘɋɒɡ (IEEE, 1990 Ɏ Kocaoglu, 1991). 

ȫɗɘɢ ɆɗɗɔɜɎɆɜɎɥ ð ASEM, American Society for Engieering Management 

(http://asem.org ). ȴɓɆ ɓɋɇɔɑɢɞɆɥ, ɘɆɒ ɕɔɖɥɊɐɆ 700 ɝɑɋɓɔɈ, ɕɔ ɚɆɐɘə ɔɓɆ 
ɒɋɌɊəɓɆɖɔɊɓɆɥ: ɝəɘɢ ɇɔɑɢɞɋ ɗɔɘɓɎ ɎɓɔɗɘɖɆɓɓɡɛ ɝɑɋɓɔɈ. ȸɆɒɔɞɓɎɋ ɔɖɉɆɓɡ 
əɕɖɆɈɑɋɓɎɥ əɊɎɈɎɘɋɑɢɓɡ: ɔɓɎ ɕɖɋɊɗɘɆɈɑɋɓɡ ɉɑɆɈɓɡɒ ɔɇɖɆɍɔɒ ɕɖɋɊɗɘɆɈɎɘɋɑɥɒɎ 

əɝɋɇɓɡɛ ɍɆɈɋɊɋɓɎɏ, Ɇ ɓɋ ɕɖɔɒɡɞɑɋɓɓɔɗɘɎ (ɘɔ ɋɗɘɢ ñɎɓɌɋɓɋɖɓɡɏ ɒɋɓɋɊɌɋɖò ɣɘɔ 
ɕɔɖɔɌɊɋɓɎɋ əɝɦɓɡɛ, ɐɔɘɔɖɡɋ ɕɡɘɆɤɘɗɥ ɔɕɎɗɆɘɢ ɌɎɍɓɢ ð ɕɖɔɒɡɞɑɋɓɓɔɗɘɢ Ɍɋ ɓɋ 
ɕɖɎɍɓɆɦɘ ɓɆɑɎɝɎɥ ñɎɓɌɋɓɋɖɓɡɛ ɒɋɓɋɊɌɋɖɔɈò). 

ȵɋɖɈɡɏ ɚɆɐəɑɢɘɋɘ ɎɓɌɋɓɋɖɓɔɉɔ ɒɋɓɋɊɌɒɋɓɘɆ ɔɘɐɖɡɑɗɥ Ɉ 1907 ɉɔɊə Ɉ 
ȷɘɎɈɋɓɗɔɈɗɐɔɒ ɎɓɗɘɎɘəɘɋ, ɐɔɘɔɖɡɏ ɗɋɏɝɆɗ ɗɑɆɈɎɘɗɥ Ɉɡɕəɗɐɔɒ ɐɆɐ ɗɎɗɘɋɒɓɡɛ 
ɎɓɌɋɓɋɖɔɈ, ɘɆɐ Ɏ ɎɓɌɋɓɋɖɓɡɛ ɒɋɓɋɊɌɋɖɔɈ 

(http://stevens.edu/sse/academics/graduate/engineering -management/). Ȩ ɕɖɎɓɜɎɕɋ, 
ɎɓɌɋɓɋɖɓɡɛ ɒɋɓɋɊɌɋɖɔɈ (MEM, master of engineering management) ɕɔ ɚɆɐɘə 
ɈɡɕəɗɐɆɤɘ ɈɋɍɊɋ, ɉɊɋ ɈɡɕəɗɐɆɤɘ ɗɎɗɘɋɒɓɡɛ ɎɓɌɋɓɋɖɔɈ. ȳɆ ɈɛɔɊɋ ð ɇɆɐɆɑɆɈɖɡ 

ɎɓɌɋɓɋɖɎɎ, ɓɆ ɈɡɛɔɊɋ ð ɎɓɌɋɓɋɖɓɡɋ ɒɋɓɋɊɌɋɖɡ. ȹɝɆɘ ɎɓɌɋɓɋɖɓɔɒə ɒɋɓɋɊɌɒɋɓɘə 
ɓɋ ɘɔɑɢɐɔ Ɉ ȷȾȦ, ɓɔ Ɏ Ɉ ȫɈɖɔɕɋ Ɏ ɕɔ Ɉɗɋɒə ɒɎɖə. Ȩ ȶɔɗɗɎɎ ɎɓɌɋɓɋɖɓɔɒə 
ɒɋɓɋɊɌɒɋɓɘə ɘɔɌɋ əɝɆɘ (Ɉ ɔɘɑɎɝɎɋ ɔɘ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ, ɐɔɘɔɖɔɏ ɓɋ əɝɆɘ Ɋɔ 

ɗɎɛ ɕɔɖ), Ɏ ɊɔɈɔɑɢɓɔ ɊɆɈɓɔ, ɛɔɘɥ ɕɖɔɉɖɆɒɒɡ ɒɔɉəɘ ɓɆɍɡɈɆɘɢɗɥ ɕɔ-Ɋɖəɉɔɒə. ȸɆɐ 
ñȨɡɗɞɆɥ ɞɐɔɑɆ ɗɎɗɘɋɒɓɔɉɔ ɎɓɌɎɓɎɖɎɓɉɆò ȲȺȸȮ əɝɎɘ Ɏɒɋɓɓɔ ɎɓɌɋɓɋɖɓɔɒə 
ɒɋɓɋɊɌɒɋɓɘə, Ɇ ɓɋ ɗɎɗɘɋɒɓɔɏ ɎɓɌɋɓɋɖɎɎ ð ɕɔɗɒɔɘɖɎɘɋ ɓɆ Ɏɛ ɕɖɔɉɖɆɒɒə: 

http://sehs.mipt.ru/edu/magistracy/program/  

Ȩ ȷȾȦ Ɉ 2007ɉ. ɊɆɌɋ ɔɗɓɔɈɆɓ ɐɔɓɗɔɖɜɎəɒ ɕɖɎɑɎɝɓɡɛ əɓɎɈɋɖɗɎɘɋɘɔɈ, Ɉ ɖɆɒɐɆɛ ɣɘɔɉɔ 

ɐɔɓɗɔɖɜɎəɒɆ ɣɘɎ əɓɎɈɋɖɗɎɘɋɘɡ ɗɔɉɑɆɗəɤɘ əɝɋɇɓɡɋ ɕɖɔɉɖɆɒɒɡ ɎɓɌɋɓɋɖɓɔɉɔ 
ɒɋɓɋɊɌɒɋɓɘɆ: http://www.mempc.org . Ȩɔɘ ɐɆɖɘɎɓɐɆ, ɎɑɑɤɗɘɖɎɖəɤɟɆɥ ɕɔɊɛɔɊ ɣɘɔɉɔ 
ɐɔɓɗɔɖɜɎəɒɆ (http://www.mempc.org/images/skillsets.jpg ):  

http://en.wikipedia.org/wiki/Engineering_management
http://asem.org/
http://stevens.edu/sse/academics/graduate/engineering-management/
http://sehs.mipt.ru/edu/magistracy/program/
http://www.mempc.org/
http://www.mempc.org/images/skillsets.jpg
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ȸɔ ɋɗɘɢ ɇɋɖəɘ ɇɆɐɆɑɆɈɖɆ (BS/BE, Bachelor of Science/Bachelor of Engineering), Ɏ ɊɆɑɋɋ 
ɔɓ ɗɘɆɓɔɈɎɘɗɥ ɎɓɌɋɓɋɖɓɡɒ ɒɋɓɋɊɌɋɖɔɒ, ɈɡɇɎɖɆɥ ɑɎɇɔ MEM (Master of Engineering 

Management), ɑɎɇɔ MBA (Master of Business Administration, ɐɑɆɗɗɎɝɋɗɐəɤ ɕɖɔɉɖɆɒɒə 
Ɋɑɥ ñəɓɎɈɋɖɗɆɑɢɓɔɉɔ ɒɋɓɋɊɌɋɖɆò). Ȯ ɔɇɖɆɘɎɘɋ ɈɓɎɒɆɓɎɋ, ɝɘɔ ɣɘɔɉɔ ɔɇɖɆɍɔɈɆɓɎɥ Ɉɗɦ 
ɖɆɈɓɔ ɓɋ ɛɈɆɘɆɋɘ, ɝɘɔɇɡ Ɉɡɕɔɑɓɥɘɢ ɚəɓɐɜɎɎ əɗɕɋɞɓɔɉɔ ɖəɐɔɈɔɊɎɘɋɑɥ ɎɓɌɋɓɋɖɓɔɉɔ 

ɐɔɑɑɋɐɘɎɈɆ, ɓɔ ɓɋ ɛɈɆɘɆɋɘ ɕɔ-ɖɆɍɓɔɒə Ɉ ɣɘɎɛ ɊɈəɛ ɕɖɔɚɎɑɥɛ ɕɔɊɉɔɘɔɈɐɎ. 

ȸɆɐ, ɘɆ Ɍɋ ȾɐɔɑɆ ɗɎɗɘɋɒ Ɏ ɕɖɋɊɕɖɎɥɘɎɏ ȷɘɎɈɋɓɗɔɓɔɈɗɐɔɉɔ ɎɓɗɘɎɘəɘɆ ɘɋɛɓɔɑɔɉɎɎ 
ɇɋɖɋɘ ɇɆɐɆɑɆɈɖɆ ɎɓɌɋɓɋɖɎɎ Ɏ ɊɆɦɘ ɋɒə ɔɇɥɍɆɘɋɑɢɓɡɛ Ɋɑɥ ɕɔɑəɝɋɓɎɥ MEM ɝɋɘɡɖɋ 
ɐəɖɗɆ (http://stevens.edu/sse/academics/graduate/engineering-management/):  

ƀ ɣɐɔɓɔɒɎɐɆ ɎɓɌɋɓɋɖɎɎ Ɏ ɗɘɔɎɒɔɗɘɓɡɏ ɆɓɆɑɎɍ 

ƀ ɣɑɋɒɋɓɘɡ ɎɗɗɑɋɊɔɈɆɓɎɥ ɔɕɋɖɆɜɎɏ 

ƀ əɕɖɆɈɑɋɓɎɋ ɕɖɔɋɐɘɆɒɎ Ɋɑɥ ɗɑɔɌɓɡɛ ɗɎɗɘɋɒ 

ƀ ɕɖɔɋɐɘɎɖɔɈɆɓɎɋ Ɏ əɕɖɆɈɑɋɓɎɋ ɕɖɋɊɕɖɎɥɘɎɥɒɎ-ɖɆɍɖɆɇɔɘɝɎɐɆɒɎ  

Ȯ ɕɥɘɡɏ ɐəɖɗ ɕɔ Ɉɡɇɔɖə. 

ȲɔɌɓɔ ɕɔ ɎɓɌɋɓɋɖɓɔɒə ɒɋɓɋɊɌɒɋɓɘə Ɏ Ph.D. ɍɆɟɎɘɎɘɢ. 

ȸɋɒ ɓɋ ɒɋɓɋɋ, ɈɔɍɓɎɐɆɋɘ Ɉɔɕɖɔɗ: ɥɈɑɥɋɘɗɥ ɑɎ ɎɓɌɋɓɋɖɓɡɏ ɒɋɓɋɊɌɒɋɓɘ ɔɘɊɋɑɢɓɔɏ 

ɕɔɑɓɔɜɋɓɓɔɏ ɊɎɗɜɎɕɑɎɓɔɏ ɗ ɐɆɐɎɒɎ-ɘɔ ɔɗɔɇɡɒɎ ɕɖɆɐɘɎɐɆɒɎ, ɎɑɎ ɣɘɔ ɕɖɔɗɘɔ ɘɆɐɔɋ 
"ɈɋɝɓɔɒɔɊɓɔɋ" ɗɑɔɈɔ Ɋɑɥ ɔɇɔɍɓɆɝɋɓɎɥ ɕɖɔɎɍɈɔɑɢɓɔ ɗɇɆɑɆɓɗɎɖɔɈɆɓɓɔɏ əɝɋɇɓɡɒ 
ɍɆɈɋɊɋɓɎɋɒ ɗɒɋɗɎ Ɏɍ ɎɓɌɋɓɋɖɓɡɛ ɊɎɗɜɎɕɑɎɓ Ɏ ɊɎɗɜɎɕɑɎɓ MBA? ȵɋɖɋɚɔɖɒəɑɎɖəɤ: 

ɋɗɘɢ ɑɎ Ɉ ɎɓɌɋɓɋɖɓɔɒ ɒɋɓɋɊɌɒɋɓɘɋ ɝɘɔ-ɘɔ ɘɆɐɔɋ, ɝɋɉɔ ɓɋ ɕɖɋɕɔɊɆɤɘ ɓɎ ɝɎɗɘɡɒ 
ɎɓɌɋɓɋɖɆɒ (Ɉ ɘɔɒ ɝɎɗɑɋ ɗɎɗɘɋɒɓɡɒ ɎɓɌɋɓɋɖɆɒ), ɓɎ ɒɋɓɋɊɌɋɖɆɒ (ɐɔɘɔɖɡɋ MBA ɎɑɎ 
MSM, Master of Science in Management)?! 

Ƀɘɔ ɒɔɌɓɔ ɕɔɕɖɔɇɔɈɆɘɢ əɍɓɆɘɢ, ɋɌɋɑɎ ɕɔɉɑɥɊɋɘɢ ɓɆ Engineering Management Body 
of Knowledge, Ɏɗɕɔɑɢɍəɋɒɡɏ Ɋɑɥ ɕɖɔɚɋɗɗɎɔɓɆɑɢɓɔɏ ɗɋɖɘɎɚɎɐɆɜɎɎ. ȳɆ Ɉɋɖɛɓɋɒ 

http://stevens.edu/sse/academics/graduate/engineering-management/





































































































































































































































































































































































































































































































































