
˴͙͍͙͔ͦͤͫͭͪͯͪͦ͊ͤ

͙ ͔ͭͻ͎͙ͤͦͦ͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘

͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͙ͤ͟

˸͍͙͚ͦͫͦͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ 
͙ͣΦ ˹Φ̏Φ ˣ͊ͯͣ͊ͤ͊

1



˽˾˩˽˻˨ˢˤˢ́˩˶ˮ ˴̂˾˿ˢ
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˿́˾ˢ˹ˮ̇ˢ ˴̂˾˿ˢ

https://e -learning.bmstu.ru/iu6/course/view.php?id=219  

3

https://e-learning.bmstu.ru/iu6/course/view.php?id=219
https://e-learning.bmstu.ru/iu6/course/view.php?id=219
https://e-learning.bmstu.ru/iu6/course/view.php?id=219


˿ˢ˯́ ˴̂˾˿ˢ

https://bmstu.brrrello.ru/?readToken=fb2e307302cacc279

d798ddc167fcbf4a285e357f3adba23c0617fc9398e0067

4

https://bmstu.brrrello.ru/?readToken=fb2e307302cacc279d798ddc167fcbf4a285e357f3adba23c0617fc9398e0067
https://bmstu.brrrello.ru/?readToken=fb2e307302cacc279d798ddc167fcbf4a285e357f3adba23c0617fc9398e0067


˴ˢ˹ˢ˶ ˤ TELEGRAM

5

˿ͫ·͊͟͡ ͤ͊ 

Telegram-͊ͤ͊͟͡ 

ͯͪͫ͊͟ ͒ͦͫͭͯͨͤ͊ ͯ 

͍͊΄͙ͻ 

͎͙͍ͦ͒ͤͦͪͯͨͨͤͦ͟ 

͙͙͡ ͫͭ͊ͪͦͫͭ



˻͋Ύ͔͊ͭ͘͡Έͤ·͚ Ή͔͊ͣͤ͊͘͟ͼ͙ͦͤͤ·͚ ͔͔ͨͪ͒ͣͭ

˴͙͍͙͔ͦͤͫͭͪͯͪͦ͊ͤ ͙ ͔ͭͻ͎͙ͤͦͦ͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 

͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͙ͤ͟

о ͔ͪͯ͋͗ͤ·ͻ ͦͤͭͪͦ͟͡Ύ

у ͊͋ͦͪ͊ͭͦͪͤ͡·ͻ ͪ͊͋ͦͭ

˿́˾̂˴́̂˾ˢ ˴̂˾˿ˢ
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˴˻˹˿́˾̂ˮ˾˻ˤˢ˹ˮ˩ ˤ́

˿͙͔ͫͭͣͤ·͚ ͙͙͙͙͎ͤ͗ͤͪͤΦ 

˻͍ͫͤͦͤ·͔ ͊͒͊͘;͙ ͙ ͙ͨͪͤͼ͙ͨ· 

͙͍͙ͦͤͫͭͪͯͪͦ͊ͤ͟ΎΦ 

˥͔͔͙ͦͣͭͪ;͔ͫ͊͟Ύ ͍ͦͣͨͦͤͦ͊͟͟Φ 

˴͙͍ͦͤͫͭͪͯͭͤ͟·͔ ͙ͣͦ͒ͯ͡ ͙ ͙ͻ 

͍ͫͦͫͭ͊ͤ·͔ ;͙͊ͫͭΦ 

˿͍͔͙͔ͦͫͭ͊ͤ͡ ͔͒ͦͯͣͤͭ͊͟ͼ͙͙Φ

˻͍ͫͤͦͤ·͔ ͊͒͊͘;͙ ͙ ͙ͭͨ· 

͙͍͍ͨͪͦͦ͒ͫͭ͊͘Φ 

͔́ͻͨͪͦͼ͔ͫͫ· ͙͎͍͔͙ͦͭͦͤ͘͡Ύ 

͙ͣͪͦͫ͟ͻ͔ͣ ͙ ͔ͨ;͊ͭͤ·ͻ ͨ͊ͭ͡Φ

͙͍́ͪ͊ͫͫͪͦ͊͟ ͔ͨ;͊ͭͤ·ͻ ͨ͊ͭ͡Φ 

˸͎͙͊ͫͭͪ͊͡Έͤͦ-ͣͦ͒ͯ͡Έͤ·͔ 

͙͔ͫͫͭͣ· ˤ́Φ

˾˩ˢ˶ˮ˭ˢ̇ˮ̒ ˿˾˩˨˿́ˤ ˤ́

˭͊͒͊;͙ ͔͔ͦ͋ͫͨ;͔͙ͤΎ 

͔ͨͦͣͻ͚ͦͯͫͭͦ;͙͍͙ͦͫͭΣ 

ͤͦͪͣ͊͡Έ͎ͤͦͦ ͔͍͎ͭͨͦͦͦ͡ 

͔͙ͪ͗ͣ͊ ͙ ͊͘΅͙ͭ· ͦͭ 

͍͔ͤ΄͙ͤͻ ͍͔͚͍͙͚ͦ͒ͫͭ͘ 

ͦͤͫͭͪͯ͟͟ͼ͙͚ ˤ́Φ 

20

25

25

30

˾͍͊͋͊ͦ͊͘͟͡͡

˸ͦ͒ͯ͡Έ м ˸ͦ͒ͯ͡Έ н

˸ͦ͒ͯ͡Έ о ͔̏͊ͣͤ͘͟

́˩̆˹˻˶˻˥ˮ̉˩˿˴ˮ˩ 
˽˾˻̇˩˿˿̍Φ ˽˩̉ˢ́˹̍˩ 
˽˶ˢ́̍
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˸˩˿́˻ ˴̂˾˿ˢ ˤ ̂̉˩ˣ˹˻˸ ˽˶ˢ˹˩

˴͍ͯͪͫͦ͊Ύ ͪ͊͋ͦͭ͊ ͨͦ 

͙ͣͪͦͨͪͦ͟ͼ͔ͫͫͦͪͤ·ͣ 

͙͔ͫͫͭͣ͊ͣ

˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ ̏ˤ˸ ͙ ͙͔ͫͫͭͣ

˽͔͔ͪͻͦ͒ ͤ͊ ͔͔͋ͦ͡ ͍·͙͚ͫͦ͟ 

͍͔ͯͪͦͤΈ ͍ ͔͙͍͙͙ͨͪͦͭͪͦ͊ͤ͟ 

̏ˤ˸

͔͔̏ͭͪͦͭ͟͡ͻ͙ͤ͊͟

˻͍ͫͤͦͤ·͔ ͺ͙͙͘;͔͙͔ͫ͟ ͊ͦͤ͘͟· 

Ή͔͙ͭͪ͟͡;͔͙ͫ͟ͻ ͼ͔͔͚ͨ

˴͙͍͙͔ͦͤͫͭͪͯͪͦ͊ͤ ͙ 

͔ͭͻ͎͙ͤͦͦ͡Ύ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 

͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͙ͤ͟

˸͙ͪͦͨͪͦ͟ͼ͔ͫͫͦͪͤ·͔ 

͙͔ͫͫͭͣ·

ˮ͍ͫͯͫͫͭͦ͟ ͙ͪ͊ͪ͊͋ͦͭ͘͟ ˸˽-

͙͔ͫͫͭͣ

˻͍ͫͤͦ· ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ 

c͚͍ͯͭͪͦͫͭ ̏ˤ˸ 

ˮ͍ͫͯͫͫͭͦ͟ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ 

;͔͚͊ͫͭ ͙ ͔͍ͦͣͨͦͤͤͭͦ͟ ̏ˤ˸

͔͙̏ͭͪͦͤ͊͟͟͡

͙́ͪ͊ͤͫͭͦͪͤ͊͘Ύ ͎͙ͦ͊͟͡ ͙ 

͔͙͔͚ͤͤͤ͡·͔ Ή͔͔ͣͤͭ͡· 

Ή͔͙ͭͪ͟͡;͔͙ͫ͟ͻ ͼ͔͔͚ͨ

˿ͻ͔͔ͣͦͭͻ͙ͤ͊͟

˻͍ͫͤͦ· ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ 

͙͍͔͍ͤͦͯͪͦͤ͘͟·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟ 

̏ˤ˸ 
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˶ˢˣ˻˾ˢ́˻˾˹̍˩ ˾ˢˣ˻́̍

10

ˮ̂с-смˣΣ ˮ̂сˮ-смˣ

ЅмΦм - ну ͺ͔͍ͪ͊͡Ύ όͫͯ͋͋ͦͭ͊ύΣ мнΥол - 14:00

ЅмΦн - мп ͣ͊ͪͭ͊ όͫͯ͋͋ͦͭ͊ύΣ мнΥол - 14:00

ЅнΦм - ну ͣ͊ͪͭ͊ όͫͯ͋͋ͦͭ͊ύΣ мнΥол - 14:00

ЅнΦн - т ͔͊ͨͪ͡Ύ ό͍͙ͭͦͪͤ͟ύΣ мсΥлл - 17:30

ЅоΦм - нм ͔͊ͨͪ͡Ύ ό͍͙ͭͦͪͤ͟ύΣ мсΥлл - 17:30

ЅоΦн - р ͣ͊Ύ ό͍͙ͭͦͪͤ͟ύΣ мсΥлл - 17:30

Ѕп - мф ͣ͊Ύ ό͍͙ͭͦͪͤ͟ύΣ мпΥлр - 15:35

ˮ̂с-снˣ

ЅмΦм - ну ͺ͔͍ͪ͊͡Ύ όͫͯ͋͋ͦͭ͊ύΣ мпΥлр - 15:35

ЅмΦн - мп ͣ͊ͪͭ͊ όͫͯ͋͋ͦͭ͊ύΣ мпΥлр - 15:35

ЅнΦм - ну ͣ͊ͪͭ͊ όͫͯ͋͋ͦͭ͊ύΣ мпΥлр - 15:35

ЅнΦн - ф ͔͊ͨͪ͡Ύ ό;͔͍͔͎ͭͪύΣ м5:55 - 17:25

ЅоΦм - но ͔͊ͨͪ͡Ύ ό;͔͍͔͎ͭͪύΣ м5:55 - 17:25

ЅоΦн - т ͣ͊Ύ ό;͔͍͔͎ͭͪύΣ м5:55 - 17:25

Ѕп - нм ͣ͊Ύ ό;͔͍͔͎ͭͪύΣ м5:55 - 17:25



˶ˢˣ˻˾ˢ́˻˾˹̍˩ ˾ˢˣ˻́̍

11

ЅмΦм ˻͍͔͙͔ͫͦͤ ͔͙͙ͣͭͦ͒͟ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ ͔͍ͫͪ͒ͫͭ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͙ͤ͟

ЅмΦн ˿͙͔ͦ͒͊ͤ͘ ͙͙͔͙͋͋ͦͭ͟͡ ͔͍ͦͣͨͦͤͤͭͦ͟ ͙ ͙ͨͪͤͼ͙͙ͨ͊͡Έ͚ͤͦ ͫͻ͔ͣ· 

ЅнΦм ˴͍ͦͣͨͦͤͦ͊͟ ͙ ͤ͊;͊͡Έͤ͊Ύ ͙͍ͭͪ͊ͫͫͪͦ͊͟ ͔ͨ;͚͊ͭͤͦ ͨ͊ͭ͡· 

ЅнΦн ˽͍͙ͪͦ͒ͤͯͭ͊Ύ ͙͍ͭͪ͊ͫͫͪͦ͊͟ ͙ ͙͙ͦͨͭͣ͊͘ͼ͙Ύ 

ЅоΦм ͙͍́ͪ͊ͫͫͪͦ͊͟ ͍·ͫͦͦͫͦͪͦͫͭͤ͟͟·ͻ ͼ͔͔͚ͨ ͙ ͎͍ͨͦ͒ͦͭͦ͊͟ ͟ ͙͍͍ͨͪͦͦ͒ͫͭͯ͘ 

ЅоΦн ˻͍͔͙͔ͫͦͤ ͔͙͙ͣͭͦ͒͟ ͔͍͎ͭͨͦͦͦ͡ ͪ͊ͫ;͔ͭ͊ ͍·;͙͙͔ͫͭ͡͡Έ͎ͤͦͦ ͋ͦ͊͟͡

Ѕп ˻͍͔͙͔ͫͦͤ ͔͙͙ͣͭͦ͒͟ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͔ͣͻ͙͊ͤ;͔͙ͫ͟ͻ ͍͔͚͍͙͚ͦ͒ͫͭ͘ ͤ͊ 
͔͍ͫͪ͒ͫͭ͊ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͙ͤ͟Φ
˻͍͔͙͔ͫͦͤ ͔͙͙ͣͭͦ͒͟ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͍͚ͫͦ͋ͦ͒ͤͦ ͙ ͍·͔͚ͤͯ͗͒ͤͤͦ ͍͔ͦͤ͟͟ͼ͙͙ 
͍ ͍·;͙͙͔ͫͭ͡͡Έ͚ͤͦ ͔ͭͻ͙͔ͤ͟



˿́˾̂˴́̂˾ˢ ˴̂˾˿ˢ
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˻ˬˮ˨ˢ˹ˮ̒ ˻́ ˴̂˾˿ˢ

13

˽͔͙͔ͦ͒ͭͫ͡Έ ͍͙͙ͫͦͣ ͙͙ͦ͗͒͊ͤΎ͙ͣ ͦͭ ͯͪͫ͊͟



τ ˴͙͍͙͔ͦͤͫͭͪͯͪͦ͊ͤ ˤ́ ͙ ͙͔ͫͫͭͣ͊. ˿ ͍͔͊͡Έ͔͍ ˢΦ ̒ΦΣ 
˻͍;͙͙͍ͤͤͦ͟ ˤΦΣ ˢΣ  - 2-͔ ͙͒͘ΦΣ -  ˸ΦΥ ˤ·ͫ΄͊Ύ ΄ͦ͊͟͡Σ мфуфΦ

τ ˴͙͍͙͔ͦͤͫͭͪͯͪͦ͊ͤ Ή͔ͭͪͦͤͤ͟͡·ͻ ͍·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͣ͊΄͙ͤ 
͙ ͙͔ͫͫͭͣΦ ˽͔ͪͫͤͯͻ͙ͤ ˶Φ ˹ΦΣ ̊͊ͻ͍ͤͦ ˤΦ ˢΦ ˸ΦΥ ˤ·ͫ΄͊Ύ ΄ͦ͊͟͡Σ 
1986.

τ ˴ͦͤͫͭͪͯͭͦͪͫͦ͟͟-͔ͭͻ͎͙ͤͦͦ͡;͔͔ͫͦ͟ ͔͙͍͙͔ͨͪͦͭͪͦ͊ͤ͟ 
Ή͔͚ͭͪͦͤͤͦ͟͡ ͊ͨͨ͊ͪ͊ͭͯͪ·. ˣ͙͙͙͋ͤ͡˴Φ ˮΦ Σ ˤ͍͊ͫͦ͡ˢΦ ˮΦ Σ 
ˬ͍͖͍ͯͪ͊͊͡ ˶Φ ˤΦ ͙ ͒ͪΦ ˽ͦ͒ ͦ͋΅͔͚ ͔ͪ͒͊͟ͼ͙͔͚ ̊͊ͻ͍ͤͦ͊ˤΦ 
ˢΦ ς ˮ͘-͍͒ͦ ˸˥́̂ ͙ͣΦ ˣ͊ͯͣ͊ͤ͊Σ нллнΦ

τ ˿͙͔ͫͭͣͤ͊Ύ ͙͔͔͙ͤ͗ͤͪΎΦ ˽͙ͪͤͼ͙ͨ· ͙ ͙ͨͪ͊ͭ͊͟͟Φ ˴ͦͫΎ͍ͦ͟ 
ˢΦΣ ˨˸ -˴˽͔ͪͫͫΣ нлммΦ

˶ˮ́˩˾ˢ́̂˾ˢ ˽˻ ˴̂˾˿̂
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˿͙͔ͫͭͣͤ͊Ύ ͙͔͔͙ͤ͗ͤͪΎ15

˸͍͙͚ͦͫͦͫ͟͟ ͎͍͔ͦͫͯ͒͊ͪͫͭͤͤ·͚ ͔ͭͻ͙ͤ;͔͙͚ͫ͟ ͙͍͔͙͔ͯͤͪͫͭͭ 
͙ͣΦ ˹Φ̏Φ ˣ͊ͯͣ͊ͤ͊



τ ͙͔ͫͫͭͣ͊Σ ͔ͨͪͦͭ͟ ͙ ͙͔ͫͫͭͣͤ·͚ ͙͙͙͙͎ͤ͗ͤͪͤ;

τ ͼ͔͙͡ ͙͔͎ͫͫͭͣͤͦͦ ͙͙͙͙͎ͤ͗ͤͪͤ͊;

τ ͺͯͤ͟ͼ͙͙ ͙͔͎ͫͫͭͣͤͦͦ ͙͙͙͙͎ͤ͗ͤͪͤ͊;

τ ͍͔͙͔ͯͨͪ͊ͤ͡ ͙͔͗ͤͤͤ͘·ͣ ͼ͙ͦͣ͟͡ ͔ͨͪͦͭ͊͟;

τ ͙ͭͨ· ͔͙͒ͦͣͨͦ͘͟ͼ͙͙.

ͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
Ύ
 
͙
ͤ
͗
͔
ͤ
͔
ͪ
͙
Ύ

˽˶ˢ˹ ˭ˢ˹̒́ˮ̒
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˭ˢ̉˩˸ ˹̂ˬ˹ˢ ˿ˮ˿́˩˸˹ˢ̒ ˮ˹ˬ˩˹˩˾ˮ̒Κ

ϭTesla Motors Club LLCΦ ˤ͔ͫ ͍ͨͪ͊͊ ͊͘΅͙΅͔ͤ·

ͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
Ύ
 
͙
ͤ
͗
͔
ͤ
͔
ͪ
͙
Ύ
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˭ˢ̉˩˸ ˹̂ˬ˹ˢ ˿ˮ˿́˩˸˹ˢ̒ ˮ˹ˬ˩˹˩˾ˮ̒Κ

˿ͦ͟͡Έͦ͟ ͖͍ͫͦ͡ ͔͙͒ͦͣͨͦ͘͟ͼ͙͙ (͎͙ͯ͋ͤ͡· 

͔͔͍͒ͪ͊) ͤ͊ͣ ͔͔ͭͪ͋ͯͭͫΎ ͒͡Ύ ͙͙ͦͨͫ͊ͤΎ ͣ͊΄͙ͤ·Σ 

͔͍͔͚ͨͪ͒ͫͭ͊ͤͤͦ͡ ͤ͊ ͨͪͦ΄ͦͣ͡ ͚͔ͫ͊͒͡Κ

1)  

2)  

3)  

4)  

5)  

6)  

7) 

ͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
Ύ
 
͙
ͤ
͗
͔
ͤ
͔
ͪ
͙
Ύ

8)  

9)  

10) 

11) 

12) 

13) 

>14) 

˸͊΄͙ͤ͊

ΧΧ
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˿˶˻ˬ˹˻˿́̎ ˿ˮ˿́˩˸

˴˻˶ˮ̉˩˿́ˤ˻ 
̉ˢ˿́˩˯

˴˻˶ˮ̉˩˿́ˤ˻ 
˿˶˻˫ˤ

˻́ˤ˫˾́˴ˢ 3 1

˾˻˶ˮ˴˻ˤ̍˩ ˴˻˹̎˴ˮ 30 2

˿́˾̂˯˹̍˯ ˽˾ˮ˹́˩˾ 300 3

˴˿˩˾˻˴˿ 2 000 4

ˢˤ́˻˸˻ˣˮ˶̎ 10 000 5

˿ˢ˸˻˶˫́ 100 000 6

̋̏ ̘̌̉̆̒̓̃̏ ̧̒̌̏̃
ÌÏÇ̋̏ ̘̌̉̆̒̓̃̏ ̘́̒̓̆̊

ÌÏÇχ

ˮͫͨͦ͡Έ͔ͯͣ͘7-tree [Miller 1956] 

http://www.musanim.com/miller1956/

ˮͫͭͦ;͙ͤ͟: Ulrich, K.T., Eppinger S.D. , Product Design and Development 
Second Edition, McGraw Hill, 2nd edition, 2000, Exhibit 1 -3 

ͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
Ύ
 
͙
ͤ
͗
͔
ͤ
͔
ͪ
͙
Ύ
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̉́˻ ́ˢ˴˻˩ ˿ˮ˿́˩˸ˢΚ

˿͙͔ͫͭͣ͊ ς Ήͭͦ ͤ͊͋ͦͪ ͔͍ͦͣͨͦͤͤͭͦ͟ όͦͭͦͪ͟·͔ ͙ ͙ͫ͊ͣ 

͎ͣͦͯͭ ͋·ͭΈ ͙͔͙ͫͫͭͣ͊ͣύΣ ͍ͫΎ͊ͤͤ͘·ͻ ͙ͭ͊ͣ͟ ͦ͋ͪ͊ͦͣ͘Σ 

;ͭͦ͋· ͔͔ͦ͋ͫͨ;͙ͭΈ ͺͯͤ͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤΣ ͔ͦͭͦͪͦ͟ ͙ͫ͊ͣ 

ͨͦ ͔͔ͫ͋ ͔ͦͣͨͦͤͤͭ͟· ͔͔ͦ͋ͫͨ;͙ͭΈ ͔ͤ ͎ͣͦͯͭΦ

˥˻˿́ ˾ ртмфо-2016:

˿͙͔ͫͭͣ͊ όsystemύΥ ˴͙ͦͣ͋ͤ͊ͼ͙Ύ ͍͙͔͚͍͊ͣͦ͒ͫͭͯ͘Ό΅͙ͻ 

Ή͔͔͍ͣͤͭͦ͡Σ ͎͙͍ͦͪ͊ͤͦ͊ͤͤ͘·ͻ ͒͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ ͚ͦ͒ͤͦ 

͙͙͡ ͔ͤͫͦ͟͡Έ͙͟ͻ ͍͔ͨͦͫͭ͊ͤͤ͡·ͻ ͼ͔͔͚͡Φ

˽͔ͪͫͦͤ͊͡Έͤ·͚ 
ͦͣͨ͟ΈΌ͔ͭͪ

˸͔͙͊ͭͪͤͫ͊͟Ύ 
ͨ͊ͭ͊͡

͔͔̏ͣͤͭ͡· 
͙ͣͪͦͫ͟ͻ͔ͣ·

˾͊͘Ά͔ͣ· 

˴͊ͪͭ· ͨ͊ͣΎ͙ͭ 
͙ ͭΦ͒Φ

˿͙͔ͫͭͣ͊ 
͙͔͔͔͗ͤͦ͋ͫͨ͘-

;͔͙ͤΎ

͔͔̏ͣͤͭ͡· 
͙͔ͫͫͭͣ· 
ͦͻ͔͙͊͗͒ͤ͡Ύ

͔͔̏ͣͤͭ͡· 
͙͔ͫͫͭͣ· 
͊͘΅͙ͭ·

Χ

ˣͦ͟͡ ͙͙ͨͭ͊ͤΎ

˾͔͙ͫͭͦͪ͘·

˴͔ͦͤ͒ͤͫ͊ͭͦͪ·

˸͙ͪͦͫ͟ͻ͔ͣ· ͙ 
ͭΦ͒Φ

ͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
Ύ
 
͙
ͤ
͗
͔
ͤ
͔
ͪ
͙
Ύ
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ͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
Ύ
 
͙
ͤ
͗
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͔
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͙
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̉́˻ ́ˢ˴˻˩ ˽˾˻˩˴́Κ

˽͔ͪͦͭ͟ ς Ήͭͦ ͍͔͔͔ͪͣͤͤͦ ͔͙ͨͪ͒ͨͪΎ͙͔ͭΣ ͍͔͔ͤ͊ͨͪ͊ͤͤͦ͡ ͤ͊ 

͙͔ͫͦ͒͊ͤ͘ ͙ͯͤ͊͟͡Έ͎ͤͦͦ ͨͪͦ͒ͯͭ͊͟Σ ͎͙ͯͫͯ͡ ͙͙͡ ͔ͪͯ͘͡Έͭ͊ͭ͊ όͨͦ 

PMBOK).

˥˻˿́ ˾ ртмфо-2016:

˽͔͙ͪ͒ͨͪΎ͙͔ͭ ͫ ͔͔͖ͦͨͪ͒ͤͤ͡·͙ͣ ͙͒͊ͭ͊ͣ ͤ͊;͊͊͡ ͙ 

͍͔͊ͪ͘΄͔͙ͤΎΣ ͔͙ͨͪ͒ͨͪͤΎ͔ͭͦ ͒͡Ύ ͙ͫͦ͒͊ͤ͘Ύ ͨͪͦ͒ͯͭ͊͟ ͙͙͡ 

͎͙ͯͫͯ͡ ό͔͍͙ͫͪͫ͊ύ ͍ ͍͔͍͙͙ͫͦͦͭͭͫͭ ͫ ͊͒͊ͤͤ͘·͙ͣ ͔͙ͪͫͯͪͫ͊ͣ ͙ 

͔͍͙ͭͪ͋ͦ͊ͤΎ͙ͣΦ
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ʉ˴ˢ˴ˮ˩ ˣ̍ˤˢ̑́ ˿ˮ˿́˩˸̍Υ BOEING 787

ͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
Ύ
 
͙
ͤ
͗
͔
ͤ
͔
ͪ
͙
Ύ

ˮͫͭͦ;͙͔͙͍͔͔ͤͤͫͭͤ͘͟Σ ͙͍͙ͨͪͦ͒ͭͫΎ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͼ͔͡Ύͻ
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˨˩˴˻˸˽˻˭ˮ̇ˮ̒Υ FLIR ( ͙ͤͺͪ͊ͪ͊ͫͤ͊͟Ύ 

͔͍͙͙ͭͨͦͦͤͤ͊͘͡Ύ ͙͔ͫͫͭͣ͊ ͔͔͔͎ͨͪ͒ͤͦ ͦ͋ͦͪ͊͘)

ͫ
͙
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ͭ
͔
ͣ
ͤ
͊
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͙
ͤ
͗
͔
ͤ
͔
ͪ
͙
Ύ

ˮͫͭͦ;͙ͤ͟Υ ͔͙ͣ͊ͭͪ͊͡· ͔͟͡ͼ͙͚ Olivier de Weck, MITΣ ͙͍͙ͨͪͦ͒ͭͫΎ ͍ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͼ͔͡Ύͻ
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ʉ˿́˻ˮ˸˻˿́̎ ˻̊ˮˣ˻˴ ˽˾˻˩˴́ˮ˾˻ˤˢ˹ˮ̒

ͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
Ύ
 
͙
ͤ
͗
͔
ͤ
͔
ͪ
͙
Ύ

˿͍͔͔ͦͣͫͭͤͦ ͔͙ͨͪ͒ͨͪΎ͙͔ͭ ±ƻƭƪǎǿŀƎŜƴ ͙ 

͙͚͚ͭ͊ͫͦ͟͟ ͙͙ͦͣͨ͊ͤ͟ C!² ͦ͋ΆΎ͍͙ͦ͡ ͦ͋ ͦͭ͘·͍͔

 нлс лмн ͍͙͔͚͊ͭͦͣͦ͋͡ !ǳŘƛ vн[Φ

˻ͭ͘·͍ͤ͊Ύ ͙͊ͣͨ͊ͤ͟Ύ ͔͊ͫ͊ͭͫ͟Ύ ͍͙͔͚͊ͭͦͣͦ͋͡Σ 

͙͍͔͔ͨͪͦ͒ͤͤ͘·ͻ ͍ ͔͙ͨͪͦ͒ ͫ ͍͎͊ͯͫͭ͊ нлму ͨͦ Ύ͍ͤ͊ͪΈ 

нлнр ͎ͦ͒͊Φ ˽͙ͪ;͙͚ͤͦ ͫͭ͊͡ ͙ͪͫ͟ ͔͙ͦͭͫͦͤ͡Ύ ͔͔͚ͨ͊ͤ͡ 

͍ͯͦ͊͘͟Φ

ˮͫͭͦ;͙ͤ͟Υ https://www.autonews.ru/news/6985e5ff9a79475a45f1ad88  , 
ͺͦͭͦΥ Audi
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ͫ
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ʉˤ˶ˮ̒˹ˮ˩ ˭ˢ́˾ˢ́ ˹ˢ 

˽˾˻́̒ˬ˩˹ˮˮ ˤ˿˩˥˻ 

ˬˮ˭˹˩˹˹˻˥˻ ̇ˮ˴˶ˢ 

˹ˢ ˽˾ˮ˹̒́ˮ˩ 

˾˩̊˩˹ˮ˯ ˹ˢ ˾ˢ˹˹ˮ̆ 

̏́ˢ˽ˢ̆

ˮͫͭͦ;͙ͤ͟: NASA SE Book Second Edition

Life-Cycle Cost Impacts from 
Early Phase Decision-Making

25



ʉ˨ˮ˹ˢ˸ˮ˴ˢ ˾˻˿́ˢ ˿˶˻ˬ˹˻˿́ˮ ˮ ˮ˹́˩˶˶˩˴́̂ˢ˶ˮ˭ˢ̇ˮˮ 

́˩̆˹ˮ̉˩˿˴ˮ̆ ˿ˮ˿́˩˸ ˮ ˮ˹˿́˾̂˸˩˹́˻ˤ

ˮͫͭͦ;͙ͤ͟: ̏Φ˾Φ ˢ͙͔͍͋͒ͯ͋͊ͪ͊͡Σ ̑Φ̒Φ ˣͦ͒͡·͔͍ͪΣ ͙ ͒ͪΦ 
ˤ·͔ͫͦͦͭ͟ͻ͎͙ͤͦͦ͡;ͤ·͚ ͦͣͨ͟ΈΌ͔ͭͪͤ·͚ ͙͙͙͙͎ͤ͗ͤͪͤΥ ͦ͋ͦͪ͘ ͪ·͍ͤͦ͟ ͙ 
͔ͭͻ͎͙͚ͤͦͦ͡ κ ͤ͊ͯ;ͤ·͚ ͔ͪ͒͊ͭͦͪ͟ ˴ΦˤΦ ˨ͦͪͦͺ͔͔͍Σ ͍͙͔ͪͯͦͦ͒ͭ͟͡Έ ͎ͪͯͨͨ· 

ˤΦ˹Φ ˴ͤΎ͎͙͙ͤͤΦ ς ˿˽͋ΦΥ ˮ͒͘-͍ͦ ˽ͦ ͙͔ͭ͡ͻͤΦ ̂ͤ-ͭ͊Σ нлмпΦ ς ммл ͫΦͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
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˸͔͙͗͒ͫͼ͙͙ͨͤ͊ͪͤ͡·͚ ͨͦ͒ͻͦ͒, ͯ ͍ͨͪ͊͡ΎΌ΅͙͚ ͨͦͤ͡·ͣ 
͔ͭͻ͙ͤ;͔͙ͫͣ͟ ͙ ͎͙͙ͦͪ͊ͤ͊ͭͦͪͫͣ͘͟ ͙͙͔ͯͫͣ͡Σ ͔͔ͭͪ͋ͯͣ·ͣ 
͒͡ΎΥ
͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ͔͔͚ͨͦͭͪ͋ͤͦͫͭ < ͙͔͔͍͊ͤͭͪͫͦ͊ͤͤ͘·ͻ ͫͭͦͪͦͤ >, 

͙͙͚ͦ͗͒͊ͤ < ͙͔͔͍͊ͤͭͪͫͦ͊ͤͤ͘·ͻ ͫͭͦͪͦͤ >,

͎͙ͦͪ͊ͤ;͔͙͚ͤ < ͙͔͔͍͊ͤͭͪͫͦ͊ͤͤ͘·ͻ ͫͭͦͪͦͤ >

͍ ͔ͪ΄͔͙͔ͤ ͙ ͒͡Ύ ͔͙ͨͦ͒͒ͪ͗͟ Ή͎ͭͦͦ ͔ͪ΄͔͙ͤΎ ͍ ͔ͭ;͔͙͔ͤ ͔͎ͦ ͙͙͗ͤ͘Φ

̉́˻ ˬ˩ ́ˢ˴˻˩ ˿ˮ˿́˩˸˹ˢ̒ ˮ˹ˬ˩˹˩˾ˮ̒Κ

ͫ
͙
ͫ
ͭ
͔
ͣ
ͤ
͊
Ύ
 
͙
ͤ
͗
͔
ͤ
͔
ͪ
͙
Ύ

˽͔͍͙͔ͪͦ͋ͪ͊ͦ͊ͤ͘ 
˾͔΄͔͙͔͔͍͙ͤ́ͪ͋ͦ͊ͤΎ

˻͎͙ͪ͊ͤ;͔͙ͤΎ

˽͔͙ͦͭͪ͋ͤͦͫͭ

˻͙͙͗͒͊ͤΎ ?
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˿ˮ˿́˩˸˹̍˯ ˮ˹ˬˮ˹ˮ˾ˮ˹˥

˿͙͔ͦ͒͊ͤ͘ 
͙͔͙͒͘͡Ύ 

˾͔΄͔͙͔͔͍͙ͤ́ͪ͋ͦ͊ͤΎ

˻͎͙ͪ͊ͤ;͔͙ͤΎ

˽͔͙ͦͭͪ͋ͤͦͫͭ

˻͙͙͗͒͊ͤΎ ˿͍͔͙͔ͦͨͪͦͦ͗͒ͤ

ͫ
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Ѕ 
ͨκͨ

˿͙ͭ͊͒Ύ ˻͙͙͔ͨͫ͊ͤ

1 ˭͊ͣ·͔ͫ͡ ͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͦͤ͟ͼ͔ͨͼ͙͙Υ ͙͊ͤ͊͘͡ 
͔͔͚ͨͦͭͪ͋ͤͦͫͭΣ ͍·͋ͦͪ ͦͤ͟ͼ͔ͨͼ͙͙ ͙ 
͔ͨͪͦͭͤ͟·ͻ ͔ͪ΄͔͙͚ͤ

2 ˾͊ͪ͊͋ͦͭ͊͘͟˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ ͙͔ͫͫͭͣ·

3 ˽͙͍͍ͪͦͦ͒ͫͭͦ͘ˮ͎͍͔͙͔ͦͭͦͤ͘͡ ͙͔ͫͫͭͣ·

4 ˽͙͔͔͙͔ͪͣͤͤ̏ͫͨͯ͊ͭ͊͟͡ͼ͙Ύ
ˤ͍ͦ͒ ͍ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ό ͙ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ 
͙͔ͫͫͭͣ·

5 ˽͔ͦ͒͒ͪ͗͊͟˻͋ ͔͔ͫͨ;͔͙͔ͤ ͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ ͙͔ͫͫͭͣ·

6 ˤ·͍͔͔͙͔͒ͤ ͙͘ 
Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙

˽͔ͪͪ͊͟΅͔͙͔ͤ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘ΎΣ ͔͒ͣͦͤͭ͊͗Σ 
͊ͪͻ͙͍͙͍͙͔ͪͦ͊ͤ ͙͔ͫͫͭͣ·

˿́ˢ˨ˮˮ ˿˻˭˨ˢ˹ˮ̒ ˿ˮ˿́˩˸

ͫ
͙
ͫ
ͭ
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ˮͫͭͦ;͙ͤ͟: ˥˻˿́ ˾ ртмфо-2016
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τ ͊ ͙ͤ͊͘͡ ͔͍͙͚ͭͪ͋ͦ͊ͤ ͊͊͘͘͟;͙͊͟ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͔͍͙ͭͪ͋ͦ͊ͤΎ͙ͣΤ

τ ͨ ͔͙͔ͦͫͭͪͦͤ ͙͔͚ͫͫͭͣͤͦ ͊ͪͻ͙͔ͭͭͯͪ͟·Τ

τ ͫ ͙͔ͫͭͣͤ͊Ύ ͪ͊ͪ͊͋ͦͭ͊͘͟Τ

τ ͣ ͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ͙ ͔͙͍͙͔ͭͫͭͪͦ͊ͤ ͙͔ͫͫͭͣΤ

τ ͟ ͦͤͭͪͦ͡Έ ͊͘ ͫͦ͋͡Ό͔͙͔͒ͤͣ ͍ͫͭ͊ͤ͒͊ͪͭͦΤ

τ ͯ ͍͔͙͔ͨͪ͊ͤ͡ ͨͦͪͭͺ͔͡Ύ͙ͣ ͙ ͎͙ͨͪͦͪ͊ͣͣ͊ͣΤ

τ ͯ ͍͔͙͔ͨͪ͊ͤ͡ ͙͔͔͙ͣͤͤ͘Ύ͙ͣΤ

τ ͯ ͍͔͙͔ͨͪ͊ͤ͡ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙Ύ͙ͣΤ

τ ͯ ͍͔͙͔ͨͪ͊ͤ͡ ͙ͨͦͭͦ͊ͣ͟ ͊͒͊͘;Τ

τ ͯ ͍͔͙͔ͨͪ͊ͤ͡ ͍͙ͨͦͫͭ͊͊ͣ͟Τ

τ ͨ ͔͔ͪ͒͊;͊ ͊͊͘͘͟;͙ͯ͟Τ

τ ͦ ͋ͯ;͔͙͔ͤ ͔ͨͪͫͦͤ͊͊͡ ͙ ͒ͪΦ

̅̂˹˴̇ˮˮ ˿ˮ˿́˩˸˹˻˥˻ ˮ˹ˬˮ˹ˮ˾ˮ˹˥ˢ
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˿͙͔ͫͭͣͤ·͚ ͙͙͙͙͎ͤ͗ͤͪͤ ͤ͊;͙͔ͤ͊ͭͫΎ ͫ

ͤ͊ ͫ͊ͣ·ͻ ͙ͪ͊ͤͤͻ ͙ͫͭ͊͒Ύͻ ͙͔͎͗ͤͤͤͦͦ͘ ͼ͙͊͟͡Φ

˹ˢ̉ˢ˶˻ ˿ˮ˿́˩˸˹˻˥˻ ˮ˹ˬˮ˹ˮ˾ˮ˹˥ˢ

ͫ
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Ύ
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͔
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͙͙ͨͦͤͣ͊ͤΎ ͔͍͙͚ͭͪ͋ͦ͊ͤ 

͊͊͘͘͟;͙͊͟

͔͔͔͙ͦͨͪ͒ͤ͡Ύ 

ͺͯͤ͟ͼ͙ͦͤ͊͡Έ͙ͤͦͫͭ 

͙͔͙͒͘͡Ύ 

ͦ͋Ύ͔͊ͭ͘͡Έͤ·ͻ 

͙͍͊ͨ͊ͤͪͦ͊ͤͤ͘͡·ͻ 

͍͔ͨͪͦͪͦ͟
31



͔͍͙́ͪ͋ͦ͊ͤΎ ͙ͦͨͫ·͍͊Όͭ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ ͺͯͤ͟ͼ͙͙ ͙ 

͍͚͍ͫͦͫͭ͊ ͙͔ͫͫͭͣ·Σ ͦͭͦͪ͟·͔ ͔͔ͭͪ͋ͯͭͫΎ ͨͪͦ͒ͯͣ͊ͭΈΣ 

ͯ;͔ͫͭΈ ͙ͨͪ ͔͙͍͙͙ͨͪͦͭͪͦ͊ͤ͟Σ ͔͙ͪ͊͊͘͡ͼ͙͙ ͙ 

ͺͯͤ͟ͼ͙͙͍͙͙ͦͤͪͦ͊ͤ ͙͔ͫͫͭͣ·Φ

˹ˢ̉ˢ˶˻ ˿ˮ˿́˩˸˹˻˥˻ ˮ˹ˬˮ˹ˮ˾ˮ˹˥ˢ
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˾˻˿́ ̉ˮ˿˶ˢ

́˾˩ˣ˻ˤˢ˹ˮ˯ ˿ мфтл-ͻ
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ˮͫͭͦ;͙ͤ͟: AIAA MDO TC White Paper, 1991. MIT OpenCourseWare
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́˾˩ˣ˻ˤˢ˹ˮ̒ / ˿˽˩̇ˮ̅ˮ˴ˢ̇ˮˮ

ͫ
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͊
Ύ
 
͙
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͔
ͪ
͙
Ύ ˿ͯ΅͔͍ͫͭͯΌͭ ͙͡ ͙ͪ͊͘͡;͙Ύ ͔ͣ͗͒ͯ ͔͙͙ͭͪͣͤ͊ͣ 

ά́ ͔͍͙ͪ͋ͦ͊ͤΎέ ͙ά˿ ͔ͨͼ͙ͺ͙͊͟ͼ͙͙έΚ 
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́˾˩ˣ˻ˤˢ˹ˮ̒ / ˿˽˩̇ˮ̅ˮ˴ˢ̇ˮˮ
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͔͍͙́ͪ͋ͦ͊ͤΎ ͙ͦͨͫ·͍͊Όͭ ;ͭͦ ͨͪͦ͒ͯͭ͟ ͙͙͡ 

͙͔ͫͫͭͣ͊ ͒ͦ͗ͤ͊͡/͔ͣͦ͗ͭ ͔͒͊ͭ͡ΈΥ

τͺͯͤ͟ͼ͙͙Σ ͦͭͦͪ͟·͔ ͙͔ͫͫͭͣ͊ ͒ͦ͗ͤ͊͡ 
͍·ͨͦͤ͡ΎͭΈ;

τ͊͟͟ ͻͦͪͦ΄ͦ ͙ͦͤ ͒ͦ͗ͤ͡· ͍·ͨͦͤ͡ΎͭΈͫΎ;

τ͔͔ͫͭͨͤΈ ͍͙͊ͭͦͣ͊ͭ͊͘ͼ͙͙ ͙͔ͫͫͭͣ·;

τ͍͔͙ͫͦͣͫͭͣͦͫͭΈ ͫ ͎͙͙͒ͪͯͣ ͚͍͙ͯͫͭͪͦͫͭ͊ͣ.

˿͔ͨͼ͙ͺ͙͊͟ͼ͙͙ ͙ͦͨͫ·͍͊ΌͭΣ ͊͟͟ ͨͪͦ͒ͯͭ͟ 

͔ͫ͒͊ͤ͡ ͙ ͔ͪ͊͋ͦͭ͊ͭΥ

τͺͦͪͣ͊ ͙ ͔͙ͣ͊ͭͪ͊͡· ͙͔ͫͫͭͣ·Σ ͎͙͊͋͊ͪͭ·;

τͫͻ͔ͣ·Σ ;͔͔͙ͪͭ͗Σ ͔ͨ͊ͪ͊ͣͭͪ· ͙͔ͫͫͭͣ·;

τ͙͔ͤͭͪͺ͔͚ͫ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ.

ά˿ ͔ͨͼ͙ͺ͙͊͟ͼ͙Ύέ:

τͦͪͨͯͫ͟ ͙͘ ͔ͣͭ͊͊͡͡;

τ͎͙͊͋͊ͪͭ·Υ пп ͫͣ Ȅ нрΦф ͫͣ Ȅ оп ͫͣ;

τ͍͔ͫΥ мл ͎͟;

τ͎͙͊ͪ͊ͤͭΎΥ н ͎ͦ͒͊;

τ΄ͤͯͪ ͙͙ͨͭ͊ͤΎ ͍ ͔͔ͦͣͨͭ͟͟͡.

ά́ ͔͍͙ͪ͋ͦ͊ͤΎέ:

τ͒ͦͫͭ͊ͭͦ;ͤͦ ͋ͦ͡Έ΄͊Ύ ͒͡Ύ ͔ͭ͊ͪͦ͟͡;

τͦͦͦ͟͡ 700 ˤ͊ͭͭ ͣͦ΅͙ͤͦͫͭ 
͒͡Ύ ͋·͎ͫͭͪͦͦ ͎͔͍ͨͦ͒ͦͪ͊;

τ͋·ͫͭͪ·͔ ͚͙ͤ͊ͫͭͪͦ͟ ͒͡Ύ ͪ͊ͤ͘·ͻ
͍͙͍͒ͦ ͔͒·Φ

˸͙͍͍ͪͦͦͤͦ͊͟͡Ύ ͔ͨ;Έ 
DEXP MB-тл ;͔ͪͤ·͚

ˮͫͭͦ;͙ͤ͟: ˸͎͙͊͊ͤ͘ DNS. ˮ ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͼ͔͡Ύͻ



τ ͔͍͙͔́ͪ͋ͦ͊ͤ - ͔͙͙͒ͤ;ͤ͊Ύ ͔͙͍͊͒ͦͯͣͤͭͪͦ͊ͤͤ͊͘͟Ύ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ

τ ̅ͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͙ͦͨͫ·͍͊Όͭ ͭͦ;͔ͤͦ ͍͔͔͙͔ͨͦ͒ͤ 

(ͺͯͤ͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤύ ͙͔ͫͫͭͣ·Σ ͭΦ͔Φ ζ̉́˻ ͙͔ͫͫͭͣ͊ ͒ͦ͗ͤ͊͡ ͔͒͊ͭ͡Έη

τ ˹͔ͺͯͤ͟ͼ͙ͦͤ͊͡Έͤ·͔ ͔͍͙ͭͪ͋ͦ͊ͤΎ ͙ͦͨͫ·͍͊Όͭ ͤ͊ͫͦ͟͡Έͦ͟ ͻͦͪͦ΄ͦ 

Ήͭͦ ͍͔͔͙͔ͨͦ͒ͤ ͒ͦ͗ͤͦ͡ ͙ͫͨͦͤ͡ΎͭΈͫΎ 

ˮ͙͙͙͎ͤ͗ͤͪͤ ͔͍͙͚ͭͪ͋ͦ͊ͤ = 

   ͙͍͙͔̅ͦͪͣͪͦ͊ͤ ͔͍͙͚ͭͪ͋ͦ͊ͤ + 

     ͍͔͙͔̂ͨͪ͊ͤ͡ ͔͍͙ͭͪ͋ͦ͊ͤΎ͙ͣ
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1. ͫ͋ͦͪ ͙ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤ ͔͍͙͚ͭͪ͋ͦ͊ͤ 

2. ͔͙͒ͦͣͨͦ͘͟ͼ͙Ύ ͙ ͔͙͒ͭ͊͊͘͡ͼ͙Ύ ͔͍͙͚ͭͪ͋ͦ͊ͤ

3. ͯ;͔ͭ ͎͙ͦͪ͊ͤ;͙͍͊Ό΅͙ͻ ͺ͍͊ͭͦͪͦ͟ 

4. ͙ͫͭͪͯͭͯͪ͊͘͟ͼ͙Ύ ͔͍͙͚ͭͪ͋ͦ͊ͤ

5. ͙͔͔͙͔ͣͤͤ͘ ͔͍͙͚ͭͪ͋ͦ͊ͤ

6. ͍͔ͨͪͦͪ͊͟ ͔͙ͪ͊͊͘͡ͼ͙͙ ͔͍͙͚ͭͪ͋ͦ͊ͤ 

ˤ ͨͪͦͼ͔͔ͫͫ ͙͔͙ͫͨͦͤͤ͡ΎΥ

ˤ ͨͪͦͼ͔͔ͫͫ ͙͙͎ͣͦͤͭͦͪͤ͊Υ

ˤ ͨͪͦͼ͔͔ͫͫ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡ΎΥ
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τ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͔ͤ ͙ͨͦͤͣ͊Όͭ ͭͦΣ ;ͭͦ ͙ͦͤ ͻͦͭΎͭΣ ͙͙͡ ͯ 
ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͔ͤͭ Ύ͎ͫͤͦͦ ͔͍͔͙ͨͪ͒ͫͭ͊ͤ͡Ύ ͦ͋ ͙ͻ 
͔͍͙ͭͪ͋ͦ͊ͤΎͻΤ

τ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͔ͤ ͎ͫͦ͊͡΄͊ΌͭͫΎ ͫ ͔͔ͪ͊ͤ ͙͊ͨͫ͊ͤͤ͘·͙ͣ 
͔͍͙ͭͪ͋ͦ͊ͤΎ͙ͣ;

τ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͙͍ͤ͊ͫͭ͊͊Όͭ ͤ͊ ͍ͤͦ·ͻ ͔͍͙ͭͪ͋ͦ͊ͤΎͻ ͔ͨͦͫ͡ ͎ͭͦͦΣ 
͊͟͟ ͙ͫͭͦͣͦͫͭΈ ͙ ͎ͪ͊ͺ͙͟ ͪ͊͋ͦͭ ͋·͙͡ ͍͔ͯͫͭ͊ͤͦͤ͡·Τ

τ ͙ͦͣͣͯͤ͊͟͟ͼ͙Ύ ͫ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ͙ͣ Ύ͍͡Ύ͔ͭͫΎ ͔͔͚ͣ͒ͤͤͦ͡;

τ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ;͊ͫͭͦ ͔ͤ ͯ;͍͊ͫͭͯΌͭ ͍ ͦ͋ͦͪ͊͘ͻ ͔͍͙͚ͭͪ͋ͦ͊ͤ ͙͙͡ 
͔ͤͫͨͦͫͦ͋ͤ· ͍ ͙ͤͻ ͯ;͍͍͊ͫͭͦ͊ͭΈΤ

τ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͔ͭͻ͙ͤ;͔͙ͫ͟ ͔ͤ ͎͍͔ͨͦ͒ͦͭͦͤ͡·;

τ ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡ ͔ͤ ͙ͨͦͤͣ͊Όͭ ͨͪͦͼ͔ͫͫ͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟Φ

    ̏ͭͦ ͔ͣͦ͗ͭ ͙͍͔͙ͨͪͫͭ ͟ ͙ͫͭͯ͊ͼ͙͙Σ ͎͔͒ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έ͙͔ͫ͟ 
͔͍͙ͭͪ͋ͦ͊ͤΎ ͨͪͦ͒ͦ͗͊͡Όͭ ͙͔ͣͤ͘ΎͭΈͫΎΣ ͔͒͊͗ ͎ͦ͒͊͟ ͙͔ͫͫͭͣ͊ ͙͙͡ 
ͪ͊ͪ͊͋ͦͭ͊͘͟ ͍͚ͤͦͦ ͨͪͦ͒ͯ͟ͼ͙͙ ͋·͙͡ ͤ͊;͊ͭ·Φ
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τͯ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͔ͨͪͫͦͤ͊͊͡ ͙ ͔ͦͤ͟;ͤ·ͻ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ 
͎ͣͦͯͭ ͋·ͭΈ ͙ͪ͊͘͡;ͤ·͔ ͔͙ͣͤͤΎΦ ˻͙ͤ ͎ͣͦͯͭ 
͔͍͙ͤͨͪ͊͡Έͤͦ ͎ͨͦ͊͊ͭ͡ΈΣ ;ͭͦ ͙ͦͤ ͤ͊ͻͦ͒ΎͭͫΎ ͍ͦ 
͍͙͙͙͙͊ͣͦͨͦͤͣ͊ͤ͘Σ ͨͦ͊͟ ͎͍͔ͦͭͦͦ ͙͔͙͔͒͘͡ ͔ͤ ͔͋ͯ͒ͭ 
͍͔ͦͭͨͪ͊ͤͦ͡;

τ͙͔͔ͤ͗ͤͪ· ͙ ͪ͊ͪ͊͋ͦͭ͘;͙͙͟ ͎ͣͦͯͭ ͨͦͨ·ͭ͊ͭΈͫΎ 
͔͙͍ͨͦ͒ͦͪͪͭͪͦ͊ͭ͟͟Έ ͔͍͙ͭͪ͋ͦ͊ͤΎ ;ͭͦ͋· ͙ͦͤ 
͍͔͍͍͙ͫͦͦͭͭͫͭͦ͊͡ ͫͯ΅͔͍ͫͭͯΌ΅͔͚ ͙͔͔ͫͫͭͣ ͙͙͡ ͔͙ͣͦ͒͡Σ 
͍͔ͣͫͭͦ ͎ͭͦͦΣ ;ͭͦ͋· ͪ͊ͪ͊͋ͦͭ͊ͭ͘Έ ͙͔ͫͫͭͣͯΣ 
͍͔͍ͫͦͦͭͭͫͭͯΌ΅ͯΌ ͔ͨͦͭͪ͋ͤͦͫͭΎͣ ͙͔ͤͭ͊͟͡;

τ͙͊ͤ͊͘͡ ͔͍͙͚ͭͪ͋ͦ͊ͤ ͊͘;͊ͫͭͯΌ ͔ͣͦ͗ͭ ͍·ͨͦͤ͡ΎͭΈͫΎ 
͙͔͔͙ͤ͗ͤͪ͊ͣΣ ͊ ͔ͤ ͔ͨͪͫͦͤ͊ͦͣ͡ ͫ ͍ͤ͊·͙͊ͣ͟ ͪ͊͋ͦͭ· ͫ 
͡Ό͒Έ͙ͣ ͙ ͙ͤ͊ͤ͘Ύ͙ͣ ͔͚ͨͪͦ͋ͣͤͦ͡ ͙ͦ͋͊ͫͭ͡Φ
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˽ͪͦͼ͔ͫͫ· 
͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ 
͍͔͙ͯͨͪ͊ͤ͡Ύ

τͨͪͦͼ͔ͫͫ ͙͍͙ͨ͊ͤͪͦ͊ͤ͡Ύ ͔ͨͪͦͭ͊͟Τ
τͨͪͦͼ͔ͫͫ ͦͼ͔͙ͤ͟ ͙ ͦͤͭͪͦ͟͡Ύ ͔ͨͪͦͭ͊͟Τ
τͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͪ΄͔͙ͤΎ͙ͣΤ
τͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͙ͪͫ͊ͣ͟Τ
τͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͦͤ͟ͺ͙͎ͯͪ͊ͼ͙͔͚Τ
τͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ͤͺͦͪͣ͊ͼ͙͔͚Τ
τͨͪͦͼ͔ͫͫ ͙͔͔͙͚ͣͪͤ͘Τ
τͨͪͦͼ͔ͫͫ ͎͙͙͊ͪ͊ͤͭ ͊͟;͔͍ͫͭ͊Φ

˽ͪͦͼ͔ͫͫ· 
͎ͦͪΦ 

͔͔ͦ͋ͫͨ;͔ͤ
͙Ύ

τ ͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͔ͣͦ͒͡ΈΌ 
͙͔͎͗ͤͤͤͦͦ͘ ͼ͙͊͟͡Τ
τͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ 
͙ͤͺ͚ͪ͊ͫͭͪͯͭͯͪͦ͟Τ
τͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͨͦͪͭͺ͔͔ͣ͡Τ
τͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ ;͔͍͔ͦ͡;͔͙͙ͫͣ͟ 
͔͙ͪͫͯͪͫ͊ͣΤ
τͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͊͟;͔͍ͫͭͦͣΤ
τͨͪͦͼ͔ͫͫ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙ͤ͊ͤ͘Ύ͙ͣΦ

˽ͪͦͼ͔ͫͫ· 
͎ͫͦ͊͡΄͔ͤ
͙Ύ

τ͙͔͔͙͔ͨͪͦ͋ͪͭͤ;
τ͍ͨͦͫͭ͊͊͟Φ

˽˾˻̇˩˿˿̍ ˬˮ˭˹˩˹˹˻˥˻ ̇ˮ˴˶ˢ ˿ˮ˿́˩˸
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ˮͫͭͦ;͙ͤ͟: ˥˻˿́ ˾ ртмфо-2016
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˽͙ͪ ͍·͒͊;͔ ͔͙ͦͪͪͭͪͯ͟͟Ό΅͔͎ͦ ͙ͣͨͯ͡Έͫ͊ ͒͡Ύ 

͔͔͍ͨͪͦ͒͊ ͙ͦͫͣ͟;͔͎ͫͦͦ͟ ͊ͨͨ͊ͪ͊ͭ͊ ͫ ͎͍͚ͪͯͦͦ͟ 

͚ͦͦͦͯͤͤͦ͟͡͡ ͙ͦͪ͋ͭ· ͤ͊ Ή͙͙ͨͭ͡͡;͔ͫͯ͟Ό 

͔ͨͪ͒ͨͦͫ͊͒ͦ;ͤͯΌ ͙ͦͪ͋ͭͯ ͍͙͎͔͒͊ͭ͡Έͤ͊Ύ ͍ͯͫͭ͊ͤͦ͊͟ 

ζ˶ͯͤ·-нрη ͨͪͦͪ͊͋ͦͭ͊͊͡ мнт ͔ͫͯͤ͒͟ ͍͔ͣͫͭͦ 

͙͍͊ͨ͊ͤͪͦ͊ͤͤ͘͡·ͻ уп ͔ͫͯͤ͒͟Φ ˤ ͙͎͔ͭͦ ͫͭ͊ͤͼ͙Ύ 

͔͔ͨͪ΄͊͡ ͤ͊ ͔ͤͪ͊ͫ;͔ͭͤͯΌ ͔ͤ͊ͣͤͯͭͯ͘͟Ό ͙ͦͪ͋ͭͯ ͙ 

ͫͭͦͤͯ͊ͫ͟͡͡Έ ͫ ͚ͯͤͤͦ͡ ͍͔ͨͦͪͻͤͦͫͭΈΌΦ    ˹͙͔͔͊͋ͦ͡ ͍͔ͪͦΎ͚ͭͤͦ ͙ͨͪ;͙͚ͤͦ ͍͙͙͊͊ͪ ͫͭ͊ͦ͡ 

͔ͤ΄͔ͭ͊ͭͤͦ ͺͯͤ͟ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͍͎͋ͦͪͭͦͦͦ 

͔ͦͣͨͫ͊͟͟͡ ͍͔͙ͯͨͪ͊ͤ͡ΎΣ ͍ͫΎ͔͊ͤͤͦ͘ ͫ ͔͍ͤ͟͡Ό;͔͙͔ͤͣ 

͋ͦ͊͟͡ ͔͔͔͍͊ͫͪͦͣͭͪͦ͟͡ ͙͘-͊͘ ͍͎ͦͣͦ͗ͤͦͦ͘ 

͙ͨͦͨ͊͒͊ͤΎ ͍ ͙ͦ͒ͤ ͙͍ͣ͊ͫͫ ͒͊ͤͤ·ͻ ͦͣ͊ͤ͒͟ ͫ 

͙ͪ͊͘͡;ͤ·͙ͣ ͙͙͔͙ͨͪͦͪͭͭ͊ͣ ͙ͻ ͙͔͙ͫͨͦͤͤ͡Ύ 

͙ͨͪ͋ͦͪͦͣΦ ˮͫͭͦ;͙ͤ͟: ˾ͦͫͦͫͣͦͫ͟Σ https://t.me/roscosmos_gk/11053

˽˶˻̆˻˯ ˽˾ˮ˸˩˾Υ ˶̂˹ˢ- 25

41



͍͔͙͔̂ͨͪ͊ͤ͡ ͔͍ͨͪͦͭͦ͟ ͦͤ͊͘;͔͊ͭ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͍·͔͙ͨͦͤͤ͡Ύ ͪ͊͋ͦͭ· ͍ 

ͪ͊ͣ͊͟ͻ ͎͍ͫͦ͊ͫͦ͊ͤͤ͡·ͻ ͍ͫͪͦͦ͟Σ ͙͙ͫͭͦͣͦͫͭ ͙ ͔͙ͫͦ͒ͪ͗͊ͤΎ ͪ͊͋ͦͭΣ 

͔͔ͦ͋ͫͨ;͙͍͊Ύ ͍͔͍͔ͯ͒ͦͭͦͪͤͤͦͫͭ͡Έ ˽͔͙͔ͦͭͪ͋ͭ͡ΎΦ

˿͔͙͔ͦ͒ͪ͗͊ͤ ͪ͊͋ͦͭ
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τ ͍ͦ͒ͦͨ͊͒ͤ͊ΎΣ ͊ͫ͊͒ͤ͊͟͟Ύ;

τ V-Model;

τ ͙ͫͨͪ͊͡Έͤ͊Ύ;

τ ͙͔͙͍ͭͪ͊ͭͤ͊Ύ;

τ ͙͔͔ͤͪͣͤͭͤ͊͟Ύ όζͣͯ͡Έ͙͍ͭͦ͒ͦͨ͊͒ηύ;

τ ...
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˻ˣ̋ˮ˩ ˸˻˨˩˶ˮ ˬˮ˭˹˩˹˹˻˥˻ ̇ˮ˴˶ˢ ˽˾˻˩˴́ˢ

ˮͫͭͦ;͙͔͙͍͔͔ͤͤͫͭͤ͘͟Φ ˮͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͼ͔͡Ύͻ



͔͍͙́ͪ͋ͦ͊ͤΎ 
͊͊͘͘͟;͙͊͟

˿͙͔ͦ͒͊ͤ͘ ͔ͦͭ͒͡Έͤ·ͻ ͔͍ͦͣͨͦͤͤͭͦ͟
ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͔͍ͦͣͨͦͤͤͭͦ͟ ͙ ͙͔ͫͤͭ͘ 

͙͔ͫͫͭͣ·

˿͙͔ͫͭͣͤ·͔ 
͔͍͙ͭͪ͋ͦ͊ͤΎ

͔͍͙́ͪ͋ͦ͊ͤΎ ͟
- ͔͙͔̏ͭͪͦͤ͟͟͡

- ˸͔ͻ͙͔͊ͤ͟
- ˽˻

˽͙͔ͪͣͦ;ͤ·͔ 
͙ͫͨ·͙ͭ͊ͤΎ

˿͙͔ͫͭͣͤ·͔ 
͔ͭͫͭ·

͔͙͍͙͔́ͫͭͪͦ͊ͤ 
- ͔͙͙̏ͭͪͦͤ͟͟͡

- ˸͔ͻ͙͙͊ͤ͟
- ˽˻

˽͍͔ͪͦͪ͊͟ ͦ͋΅͙ͻ 
͔͍͙͚ͭͪ͋ͦ͊ͤ

˽͍͔ͪͦͪ͊͟ ͺͯͤ͟ͼ͙ͦͤ͊͊͡

˽͍͔ͪͦͪ͊͟ 
͔͙ͪ͊͊͘͡ͼ͙͙
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V - ˸˻˨˩˶̎



˥˻˿́ ˾ нмрлл-
2012 (˾ )̅

PMI 
PMBoK 
ό˿̊ˢύ

ICB IPMA 
ό˩͍ͪͦͨ͊ύ

P2M 
(͙̒ͨͦͤΎ)

Prince2 
(ˤ͔͙͙͙ͦ͋ͪͭ͊ͤ͟͡Ύ)

AGILE

ˤ͙͙͔ͤͣ͊ͤ ͤ͊ 
͎͙͊ͦͪͭͣ͡· ͙ 
ͨͪͦͼ͔ͫͫ· 
͍͔͙ͯͨͪ͊ͤ͡Ύ 
͔͙ͨͪͦͭ͊ͣ͟

ˤ͙͙͔ͤͣ͊ͤ ͤ͊ 
͔ͨͪͦͭ͊͟ͻ ͙͙͡ 
͎ͨͪͦͪ͊ͣͣ͊ͻΦ 
ˮ͍ͤͤͦ͊ͼ͙Ύ ͊͟͟ 
ͨͦ͒ͻͦ͒

˽ͪͦͼ͔ͫͫͤ·͚ 
ͨͦ͒ͻͦ͒ ͟ 

͍͔͙ͯͨͪ͊ͤ͡Ό 
͔͙ͨͪͦͭ͊ͣ͟

˹͍͔͊ͨͪ͊ͤ͡ ͤ͊ 
͙͍͙͔ͫͭͪͯͭͯͪͪͦ͊ͤ͟ 
͙͚ͤ͊ͤ͘Σ ͦͨ·ͭ͊ PM 
͙ ͍͙͊͟͡ͺ͙͊͟ͼ͙ͦͤ-
ͤ· ͔͔͍͙ͭͪ͋ͦ͊ͤΎ ͟ 
PM

͙̅ͦͫͦ͡ͺ͙Ύ 
͎͙͙͋͟ͻ 

ͨͦ͒ͻ͍ͦ͒ͦ ͟ 
͔ͪ͊ͪ͊͋ͦͭ͘͟ 

˴͔ͪ͊ͭͦ͟ 
͙͔͙͔ͦ͗ͤ͘͡ 
ͦ͋΅͙ͻ 
͙ͨͪͤͼ͙͍ͨͦ
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˴˶̑̉˩ˤ̍˩ ˽˻˨̆˻˨̍ ˴ ̂˽˾ˢˤ˶˩˹ˮ̑ ˽˾˻˩˴́ˢ˸ˮ



τͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ύ ͻͦͪͦ΄͙ͻ ͙ͨͪ͊ͭ͟͟;

τͯ͒ͦ͋ͤ·͔ ͙͔ͤͫͭͪͯͣͤͭ·;

τͦ͋΅͙͚ Ύ͘·͟ό͍͙͔ͫͨͦͣͤͭ DDD);

τ͙͔ͫͫͭͣͤ͊Ύ ͙͊ͪͭͤ͊͟;

τ͔͙ͫͪͭͺ͙͊͟ͼ͙Ύ ˿˸˴.
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˭ˢ̉˩˸ ˹̂ˬ˹̍ ˿́ˢ˹˨ˢ˾́̍ ˮ ̅˾˩˯˸ˤ˻˾˴ˮ



τ ͫ ͙͔͙͔ͤ͗ͤ ͍͔ͪͦΎ͙ͭͤͦͫͭ ͙ͨͪͤΎ͙ͭΎ ͔͍͙ͤͨͪ͊͡Έͤ·ͻ 
͔ͪ΄͔͙͚ͤ;

τ ͯ ͍͔͙͔ͨͪ͊ͤ͡ ͙͙ͪͫ͊ͣ͟;

τ ͯ ;͔ͭ ͔͍͙͚ͭͪ͋ͦ͊ͤ ͙͍ͤͦͪͣ͊ͭͤ·ͻ ͔͍͒ͦͯͣͤͭͦ͟ ͙ ͦ͋΅͙ͻ 
͎͙ͦͪ͊ͤ;͔͙͚ͤ;

τ ͟ ͦͤͭͪͦ͡Έ ͊͘ ͪ͊ͫͻͦ͒ͦͣ ͋Ό͔͒͗ͭ͊ όͦ͋΅͔͎ͦ ͨͦ ͎͔ͨͪͦͪ͊ͣͣ 
͔͍ͨͪͦͭͦ͟Σ ͨͦ ͔ͨͪͦͭͯ͟Σ ͨͦ ͔ͪ͊͋ͦͭύ;

τ ͣ ͙͙͎ͦͤͭͦͪͤ ͔͍ͪͫͯͪͫͦ ό͍͙͊͟͡ͺ͙ͼ͙͍ͪͦ͊ͤͤ·͚ ͔ͨͪͫͦͤ͊͡Σ 
͙͍͍͔ͨͪͦͦ͒ͫͭͤͤ͘·͔ ͣͦ΅͙ͤͦͫͭύ.
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˽˾˩ˮ˸̂̋˩˿́ˤˢ ˿ˮ˿́˩˸˹˻˥˻ ˽˻˨̆˻˨ˢ



http://www.sebokwiki.org

τ ˻͙͋͊ͫͭ͡ ͙͚ͤ͊ͤ͘

τ System Definition

τ System Analysis

τ System Realization

τ System Implementation

τ System Integration

τ System Verification

τ System Deployment

τ Planning

τ Assessment and Control

τ Measurement

τ System Validation

τ Integrating Supporting
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SEBoK

ˮͫͭͦ;͙ͤ͟Υ www.sebokwiki.org . ˮͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͼ͔͡Ύͻ

http://www.sebokwiki.org/
https://www.sebokwiki.org/wiki/System_Definition
https://www.sebokwiki.org/wiki/System_Definition
https://www.sebokwiki.org/wiki/System_Definition
https://www.sebokwiki.org/wiki/System_Definition
https://www.sebokwiki.org/wiki/System_Analysis
https://www.sebokwiki.org/wiki/System_Analysis
https://www.sebokwiki.org/wiki/System_Realization
https://www.sebokwiki.org/wiki/System_Realization
https://www.sebokwiki.org/wiki/System_Implementation
https://www.sebokwiki.org/wiki/System_Implementation
https://www.sebokwiki.org/wiki/System_Integration
https://www.sebokwiki.org/wiki/System_Integration
https://www.sebokwiki.org/wiki/System_Verification
https://www.sebokwiki.org/wiki/System_Verification
https://www.sebokwiki.org/wiki/System_Deployment
https://www.sebokwiki.org/wiki/System_Deployment
https://www.sebokwiki.org/wiki/Planning
https://www.sebokwiki.org/wiki/Planning
https://www.sebokwiki.org/wiki/Assessment_and_Control
https://www.sebokwiki.org/wiki/Assessment_and_Control
https://www.sebokwiki.org/wiki/Measurement
https://www.sebokwiki.org/wiki/Measurement
https://www.sebokwiki.org/wiki/System_Validation
https://www.sebokwiki.org/wiki/System_Validation
https://www.sebokwiki.org/wiki/Integrating_Supporting_Aspects_into_System_Models
https://www.sebokwiki.org/wiki/Integrating_Supporting_Aspects_into_System_Models
http://www.sebokwiki.org/
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ˮͫͭͦ;͙ͤ͟Υ www.sebokwiki.org . ˮͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͼ͔͡Ύͻ

http://www.sebokwiki.org/
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ˮͫͭͦ;͙ͤ͟Υ www.de -bok.org . ˮͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͍ ͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·ͻ ͼ͔͡Ύͻ

http://www.de-bok.org/
http://www.de-bok.org/
http://www.de-bok.org/


τ ˥˻˿́ ˾ ртмфо-2016 ˿͙͔ͫͭͣͤ͊Ύ ͙ ͎ͨͪͦͪ͊ͣͣͤ͊Ύ 

͙͔͔͙ͤ͗ͤͪΎΦ ˽ͪͦͼ͔ͫͫ· ͙͔͎͗ͤͤͤͦͦ͘ ͼ͙͊͟͡ ͙͔ͫͫͭͣ

τ ˥˻˿́ ˾ ˮ˿˻κ˸̏˴ мннлт-2010 ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ͊Ύ 

͔ͭͻ͎͙ͤͦͦ͡ΎΦ ˿͙͔ͫͭͣͤ͊Ύ ͙ ͎ͨͪͦͪ͊ͣͣͤ͊Ύ 

͙͔͔͙ͤ͗ͤͪΎΦ ˽ͪͦͼ͔ͫͫ· ͙͔͎͗ͤͤͤͦͦ͘ ͼ͙͊͟͡ 

͎ͨͪͦͪ͊ͣͣͤ·ͻ ͔͍ͫͪ͒ͫͭ
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˴˶̑̉˩ˤ̍˩ ˿́ˢ˹˨ˢ˾́̍ ˾̅ ˤ ˿ˮ˿́˩˸˹˻˯ ˮ˹ˬ˩˹˩˾ˮˮ
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˥˻˿́ ˾ ˮ˿˻κ˸̏˴ мннлт 

˿ˮ˿́˩˸˹ˢ̒ ˮ ˽˾˻˥˾ˢ˸˸˹ˢ̒ ˮ˹ˬ˩˹˩˾ˮ̒



Å˹͊͋ͦͪ ͍ͫͭ͊ͤ͒͊ͪͭͦ ˩˿˴˨ ό˥˻˿́· ˩͙͚͒ͤͦ ˿͙͔ͫͭͣ· ˴͚ͦͤͫͭͪͯͭͦͪͫͦ͟͟ 

˨͔ͦͯͣͤͭ͊͟ͼ͙͙ύ ͔͒͊ͭ ͔͔͔͙͔ͦͨͪ͒ͤ͡Υ

1. ˴͔ͦͣͨͫ͟͡ τ ͍͒͊ ͙ ͔͔͋ͦ͡ ͙͔͙͒͘͡ΎΣ ͔ͨͪ͒ͤ͊ͤ͊͘;͔ͤͤ·ͻ ͒͡Ύ ͍·͔͙ͨͦͤͤ͡Ύ ͍͙͍͊ͣͦͫ͘Ύ͊ͤͤ͘·ͻ 

ͺͯͤ͟ͼ͙͚ ό͙͔ͤ͊ͨͪͣͪΣ ͔ͭͻ͎͙ͤͦͦ͡;͔ͫ͊͟Ύ ͙͙ͤ͡ΎύΦ

2. ˴͔ͦͣͨͭ͟͡ τ Ήͭͦ ͤ͊͋ͦͪ ͙͘ ͍͒ͯͻ ͙ ͔͔͋ͦ͡ ͙͔͙͚͒͘͡Σ ͙͔ͣΌ΅͙ͻ ͦ͋΅͔͔ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͔ͦͤͤͦ 

ͤ͊ͤ͊͘;͔͙͔ͤ ͍͎͔ͫͨͦͣͦ͊ͭ͡Έ͎ͤͦͦ ͻ͔͊ͪ͊ͭͪ͊͟ ό͔ͦͣͨͭ͟͟͡ ͊ͨ͊ͫͤ͘·ͻ ;͔͚͊ͫͭΣ ͔ͦͣͨͭ͟͟͡ 

͙͔͍ͤͫͭͪͯͣͤͭͦ ͙ ͙͔͔͚ͨͪͤ͊͒͗ͤͦͫͭ͡ύΦ

3. ˿͋ͦͪͦ;ͤ͊Ύ ͔͙͙͒ͤͼ͊ τ ͙͔͙͔͒͘͡Σ ͍ͫͦͫͭ͊ͤ·͔ ;͙͊ͫͭ ͎ͦͭͦͪͦͦ͟ ͔͙ͫͦ͒ͤΎΌͭͫΎ ͔ͣ͗͒ͯ ͚ͫͦ͋ͦ ͍ 

ͨͪͦͼ͔͔ͫͫ ͙ͫ͋ͦͪ͟ ͫ ͨͦͣͦ΅ΈΌ ͔ͪ͘Έ͋·Σ ͚͙ͨ͊͟Σ ͍͙ͫ͊ͪ͟ ͙ ͭΦ ͨΦ ό͙͔ͤ͊ͨͪͣͪΣ ͔ͪ͒ͯͭͦͪ͟ύΦ

4. ˨͔ͭ͊͡Έ τ Ήͭͦ ͙͔͙͔͒͘͡Σ ͍·͔͔ͨͦͤͤͤͦ͡ ͙͘ ͎ͦ͒ͤͦͪͦ͒ͤͦͦ ͔͙ͣ͊ͭͪ͊͊͡ ͔͋͘ ͙͔͔͙ͨͪͣͤͤΎ 

ͫ͋ͦͪͦ;ͤ·ͻ ͔ͦͨͪ͊ͼ͙͚ ό͙͔ͤ͊ͨͪͣͪΣ ͋ͦͭ͡Σ ͎͚͊͊͟Σ ͍͊͡Σ ͍ͭͯ͊͟͡ύΦ
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˽˾˩˨˿́ˢˤ˶˩˹ˮ˩ ˾ˢ˭ˣˮ˩˹ˮ˯ ˤ ˥˻˿́ ό˩˿˴˨ύ 


