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͍͙̊͒͟͜ ͙ͨͦͫ͊ͤͤ͡Ύ ͤ͊ ͙ͨͦͫ͋ͤ͜͟
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ͯ;͊ͫͭΈͯͭ ͔͔ͤ͒ͪ͊ͻκ͔͔͎͍ͨͪͦͦͪ͊ͻΣΎ͔͟͜͟ ͪͯΌͭΈͫΎ;͔͔ͪ͘ͼ͔͚ͨͦͪͭ͊͡Σ͊͋ͦ͊͘ ͔ͪΊ͍͙ͫͭͪͯ͊ͭͫΎΎ͍͙͍͙͚͊ͭͦͪͦ͊ͤͨͦͫͭ͊͘͟;͊͡Έ͙ͤ͟

͒͡Ύͨ͜ ͍͔͔͒ͭͪ͒͗ͤͤΎ͍ͭ͊ͯͨͪ͊ͤͤ͜͡Ύͨ͒ͪ͜Ύ͙͙͎͍͙͒ͤͣ͒ͦͦͦͪ͊ͣ;͔͔ͪͨͦͪͭ͊͘͡.

˨͡Ύ͍͙͎͔͔́͒ͦͦͨͪ͟ͻͦ͒ͯ͒ͦ͟ ͔͔͙͍͙͔͔͔͔͚͙͔͔͔ͦͤͪͭͤͦͭͣͣͦ͗ͭͨͪͭ͋ͨͦͫͪ͒ͤ͘͟͝Έͦ͒ͦͤ ͔͝Σ͙͍ͤ͊ͭͫͤͯ΄͙͍ͤ͊ ͍͔͒ͨͦ͒ͤ͜͜
͎͔͙ͨͪͨͦͫ͊ͤͤ͜͡Ύ:

Å̋ͦ͋ͫ ͍͙͙ͭͦͪͭͨͪͦͺ͜͡Έͭ͊͘ ͔͊ͪΊ͍͙ͫͭͪͯ͊ͭͫΎΎͨ͟ ͦͫͭ͊;͊͡Έ͙ͤͤ͊ͨ͟ ͦͪͭ͊͜͡Σ͍͔ͪͤͭ͘͜ΈͫΎ͒ͦͪ ͦ͒ͯ͘͜͡ζ˾͔Ίͫͭͪ͊ͼ͜Ύ
ͨͪͦͺ͜͡Όͨͦͫͭ͊;͊͡Έ͙ͤ͊͟η.

Å˨͡Ύͨͦ΄͔͔͍ͯͯͭͤ͒ͪͭ͊͘͟͜ ͍͔͊͊ͤͭ͊͗ͤͤΎ͔͔͔ͭͤ͒ͪͤͦ͒ͦͯͣͤͭ͊͟͝ͼ͊͒͘͜͝ ͎ͦͨͦͣͦͦΌ͔͊ͪ͘Ί͍͎͍͎ͫͭͪͦ͊ͤͦͦͦ͋ͦͦͦ͜͟͡
͙͙͍͊ͨͫͯͦͪͫͭͯ͊͘͟;͙͊ͤ͊ͭͫͤͭ͜Έͭͯͭ.

Å̒͟΅͍͙ͦ ͍͔͗ͣ͊Ί͔͍͙͚͙ͭͦ͋ͦ͊ͨͫ͋͘͜͟͜͡ ͊͗͊Ί͔͍ͭ͘Ύ͙ͭͯ;͊ͫͭΈ͔͔ͯͭͤ͒ͪ͜Σ͍͔ͪͤͭ͘͜ΈͫΎ͒ͦͪ ͦ͒ͯ͘͜͡ζ˽ͦ͒͊ͤͤΎ
͔͔ͭͤ͒ͪͤͦ͊͘͝Ύ͍͙͟η.

Å̒͟΅͍͙͍ͦ ͗ Ί͔͍͙͍͙͊ͭͦͪͦ͊ͤͣͨͦͫͭ͊͘;͊͡Έ͙ͤͦͣ͋͊͗͊͟͜Ί͔͍͙͙ͭͫͭͦͪͭͪ͊ͻͯͤͦ͟-ͺ͊ͭͯͪͯ͊͋ͦͯ͟ ͍ͨͪ͊͡Ύ͙ͭ
͍͔͊ͣͦͤͤ͘͡Ύ͙͍ͣͤ͊ͨͦͫͭ͊ͯ͟Σ͙ͤ͊ͭͫͤͭ͜Έͭͯͭ.

Å̒͟΅͍ͦͯ͊Ίͫͦ ͍͙͚͙͋ͦ͊ͨͫ͘͜͟͡Σ͔͍͙͙͊͊͋ͯͨ͊ͪͦ͘͡͡͡ΈΣ͙ͤ͊ͭͫͤͭ͜Έͭͯͭ.

Å̒͟΅͍ͦͯ ͍͙͙͙͊ͫͤ͋ͯ͒͟͡Έ-Ύ͔ͭ͟͜ ͻͤ͜;ͤͭͪͯ͒ͤͦ͜΅͍͘͜ͻͦ͒ͦͣΣ͔ͪΊͫͭͪ͊ͼ͜ΊΌ͊͋ͦͨͦ͒͊ͤͤΎ͔͔ͣͭͤ͒ͪͤͦ͊͘͝Ύ͍͙͟Σ
͍͔ͪͤͭ͘͜ΈͫΎ͒ͦͪ ͦ͒ͯ͘͜͡ζ˿͙͙ͯ͗͋͊ͨ͒ͭͪͣ͜͟͡η.
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͔ͪΊͫͭͪ͊ͼ͜ΎΣ ͨͦ͒͊ͤͤΎ ͔͔͙ͭͤ͒ͪͤͻ ͊͘Ύ͍ͦ͟Σ ͍͔͔͒ͤͤΎ ͨͪͦͺ͜͡Όͭͦ΅ͦΦ 

˭͔͔ͣͫͭ͊͋ͨ͘͘͜;ͯΊ ͔͒ͭ͊͡Έ͙͚ͤ ͎ͦ͡Ύ͒ ͍ͫ͜ͻ ͙ͨͭ͊ͤΈΣ ͎ͪͦ͘͡Ύ͙ͤͯͭͻ ͯ ͼΈͦͣͯ ͙ͨͦͫ͋ͤͯ͜͟ ͙͍ͦͪͫͭͯ͊͟;͊Φ ˤͤ͜ ͙ͣͫͭͭ͜Έ 
͎͔͙ͨͪͨͦͫ͊ͤͤ͜͡Ύ ͤ͊ ͔ͦͤͪͭͤͯ͟͟ ͫͭͦͪͤͯ͜͟ ͣͫͭͯ͘͜ ͔͒ͦͯͣͤͭ͊͟Σ ΅ͦ͋ ;͙ͭ͊; ͎ͣ͜ ͔͔͚͙ͨͪͭ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͒ͦ ͍͍͎͒ͨͦ͒ͤͦͦ͜͜ 
ͪͦ͒ͯ͘͜͡Φ ˴͔ͦ͗ͤ ͪͦ͒͘͜͡ ͨͦ;͙ͤ͊ΊͭΈͫΎ ͘ ͎ͦͪͦͭͦͦ͟͟ ͎ͦ͡Ύ͒ͯ ͣͫͭͯ͘͜ ͎ͭ͊ͦͦ͟ ͪͦ͒ͯ͘͜͡ ͘ ͎͔͙ͨͪͨͦͫ͊ͤͤ͜͡Ύ͙ͣΦ

̂ ͔͒ͦͯͣͤͭ͟͜ Ί ͙ͭͪ ͙͙ͭͨ ͎͔͙ͨͪͨͦͫ͊ͤ͜͡ΈΥ

- ˴͙ͤͦͨ͟ ͎͔͙ͨͪͨͦͫ͊ͤ͜͡ΈΣ Ύ͟͜ ͔͔͍ͨͪͤ͊ͨͪ͊͡Ύ͙ͭͣͯͭΈ ;͙ͭ͊;͊ ͒ͦ ͙ͫͭͦͪͤ͜͟ ζ˭ͣͫͭ͜ηΣ ͪͦͭ͊͘΄͍ͦ͊ͤ͜ ͯ ͍͔ͪͻͤΈͦͣͯ ͍ͨͪ͊ͦͣͯ ͯͭ͟͜ 
ͦ͗ͤͦ͟͝ ͎͍ͦͦͤͦ͡͝ ͙ͫͭͦͪͤ͜͟ ͪͦ͒ͯ͘͜͡Σ Ύ͟ ͤ͊ ͼ͚͜ ͫͭͦͪͤ͜ͼ͜Φ

- ˥͔͙ͨͪͨͦͫ͊ͤͤ͜͡ΎΣ Ύ͟͜ ͔͔͍ͨͪͤ͊ͨͪ͊͡Ύ͙ͭͣͯͭΈ ;͙ͭ͊;͊ ͤ͊ ͨͦ;͊ͭͦ͟ ͨͦͭͦ;͎ͤͦͦ ͪͦ͒ͯ͘͜͡Σ ͍͙͊͘͘;͚͊ ͪͦͭ͊͘΄͍ͦ͊ͤ͜ ͯ ͙ͤ͗ͤΈͦͣͯ 
͍ͦͣͯ͜͡ ͯͭ͟͜Σ Ύ͟ ͤ͊ ͼ͚͜ ͫͭͦͪͤ͜ͼ͜Φ

- ˿͍ͦ͊͡ ͘ ͎͔͙ͨͪͨͦͫ͊ͤͤ͜͡Ύ͙ͣΣ Ύ͟͜ ͔͔͍ͨͪͤ͊ͨͪ͊͡Ύ͙ͭͣͯͭΈ ;͙ͭ͊;͊ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͒ͦ ͪͦͭ͊͘΄͍ͯ͊ͤͤΎ ͔͒ͦͯͣͤͭ͊͟Σ 
͍ͨͦΩΎ͎͊ͤͦͦ͘ ͘ ͔ͭͫͭͦͣ͟Φ ˹͙͊ͨͪ͊͒͟͡Σ ͙͍ͤ͊ͭͫͤͯ΄͙ ͤ͊ ͎͔͙ͨͪͨͦͫ͊ͤͤ͜͡Ύ ͤ͊ ˭ͣͫͭ͜ ͭͯͭΣ ;͙ͭ͊; ͔ͣͦ͗ ͔͔͚͙ͨͪͭ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ 
ͤ͊ ͫͭͦͪͤͯ͜͟ ζ˭ͣͫͭ͜η ͼΈ͎ͦͦ ͔͒ͦͯͣͤͭ͊͟Φ

5

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ ͎͍ͦͦͤͯ͡ 

ͫͭͦͪͤͯ͜͟ ˤͫͭͯͨ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
ͫͭͦͪͤͯ͜͟ ˭ͣͫͭ͜

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн



˸ͦ͒ͯ͡Έ ζ˽ͦͪͭ͊͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜η ͙ͨͪͤ͊͘;͔͙͚ͤ ͒͡Ύ ͔͎ͨͦ͡΄͔ͤͤΎ ͍͊͘Ίͣͦ͒͜͝ ͘ ͨͦͫͭ͊;͊͡Έ͙͙ͤ͊ͣ͟ ͨ͒͜ ;͊ͫ ͔͔͎ͭͤ͒ͪͤͦͦ ͨͪͦͼ͔ͫͯ ͭ͊ ͨͤ͘͜͜΄͔ ͒͡Ύ ͍ͯͨͪ͊ͤͤ͜͡Ύ 
͙ͦͤͭͪ͊ͭ͊ͣ͟͟Φ ˿͙͔ͫͭͣ͊ ͫͨͪΎ͍ͣͦ͊ͤ͊ ͤ͊ ͍͙ͨ͒͜΅͔ͤͤΎ ͼͫͤͦͫͭ͜͜͜͡ ͭ͊ ͨͪͦͦͪͦͫͭ͘͜ ͨͪͦͼ͔ͫͯ ͍͔͊ͯͨ͘͟͜͡Έ ͜ ͍͒ͦͦ͘͡ΎΊ ͙͍͙ͦͨͭͣͯ͊ͭ͘͜ ͨͪͦͼ͔͙ͫΥ ͨͦͫͭ;͊͊͡Έ͙͙ͤ͟ 
ͣͦ͗ͯͭΈ ͙͍͙ͦͪͫͭͯ͊ͭͫ͟Ύ ͚ͦͤ͊ͤ͡-ͨͦͪͭ͊ͦͣ͒͡͡Ύ ͔͔͎ͨͪ͡Ύ͒ͯ ͔͔ͭͤ͒ͪͤͦ͝ ͔͒ͦͯͣͤͭ͊͟ͼ͜͝Σ ͨͦ͒͊ͤͤΎ ͔͔͙ͭͤ͒ͪͤͻ ͊͘Ύ͍ͦ͟Σ ͍ͫͨͯ͊ͤͤ͜͟͡Ύ ͘ ͍͒͒ͦͣ͜͜͡ ͍͔͊ͯͨ͘͟͜͡Έ 
ͭͦ΅ͦΦ

˿͙͔ͫͭͣ͊ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ ͍͍͒ͨͦ͒͊͜͜Ί ˻͍͙ͫͤͦͤͣ ͼͤͤͦͫͭ͜Ύͣ ˻˻˹ ͍ ͦ͋͊ͫͭ͜͡ ͍͔͊ͯͨ͘͟͜͡ΈΣ ͙ͭ͊ͣ͟ Ύ͟ ͍͔͙͍ͫͨͪ͊͒ͫͭ͜͡Έ, ;͔ͫͤͫͭ͜Έ, ͨͪͦͦͪͫͭ͘͜Έ͜ 
͍ͨ͒ͭͤͫͭ͘͜͜͜Έ.

˨͔Ύ͟͜ ͘ ͍͙ͦͫͤͦͤͻ ͔͔͍͎ͨͪ͊ ͙͔͙ͫͫͭͣ ͍͟͡Ό;͊ΌͭΈΥ

V ˹͔͍ͫͦΊ;͊ͫͤͦ ͨͦ͒͊ͤ͜ ͔͔ͭͤ͒ͪͤ͜ ͊͘Ύ͍͙͟ ͔ͤ ͙͚ͨͪͣ͊ΌͭΈͫΎΥ˿͙͔ͫͭͣ͊ ͍͙͊ͭͦͣ͊ͭ;ͤͦ ͔ͤ ͙͚͙͔ͨͪͣ͊ͭͣ ͙͗ͦ͒ͤͻ ͔͔͙ͭͤ͒ͪͤͻ ͊͘Ύ͍ͦ͟ ͨͫ͜͡Ύ ͤ͊ͫͭ͊ͤͤΎ 
ͤ͟͜ͼ͔͍͎ͦͦ ͔ͭͪͣͤͯ͜Φ

V ˩͔ͭͪͦͤͤ͟͜͡ ͔͊ͨ͘;͊ͭ͊ͤ͜ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝Υ˿͙͔ͫͭͣ͊ ΄͙ͺͪͯΊ ͨͦ͒͊ͤ͜ ͍ ͚ͤ͜ ͔͔ͭͤ͒ͪͤ͜ ͊͘Ύ͍͙͟ ͜ ͔ͤ ͍͒ͦͦ͘͡ΎΊ ͤͦͣͯ͜͟ ͔͔͎ͨͪ͡Ύ͙͒͊ͭ ͋ͯ͒Έ-Ύͯ͟ 
ͤ͜ͺͦͪͣ͊ͼ͜ΌΣ ͤ͊͒͊ͤͯ ͒ͦ ͤ͊ͫͭ͊ͤͤΎ ͤ͟͜ͼ͔͍͎ͦͦ ͔ͭͪͣͤͯ͜ ͨͦ͒͊ͤͤΎ ͔͔͙ͭͤ͒ͪͤͻ ͊͘Ύ͍ͦ͟Φ

V ˩͔͔ͭͪͦͤͤ͟͡ ͔ͫͪͨͤͤ͟͜͡Ύ ΄ͭ͊ͣͨͦͣ ͔͔͙ͭͤ͒ͪͤͻ ͊͘Ύ͍ͦ͟Υ˿͙͔ͫͭͣ͊ ͍͙ͫͭ͊ͭΈ ΄ͭ͊ͣͨ ͤ͊ ͍͚ͫ͜ ͤ͜ͺͦͪͣ͊ͼ͜͝Σ ͚ͨͦ͒͊ͤ͜ ͨͦͫͭ͊;͊͡Έ͙͙ͤ͊ͣ͟Σ ͜ ͔ͤ ͍͒ͦͦ͘͡ΎΊ 
ͣͤ͘͜Ό͍͙͊ͭΣ ͍͙͒͊͡Ύ͙ͭ ͊͋ͦ ͍͙͒ͦ͒͊͊ͭ ΅ͦ-͔ͤ͋ͯ͒Έ ͒ͦ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ͨͫ͜͡Ύ ͤ͊ͫͭ͊ͤͤΎ ͤ͟͜ͼ͔͍͎ͦͦ ͔ͭͪͣͤͯ͜ ͒͡Ύ ͨͦ͒͊ͤͤΎΦ

V ˻͙ͨͭͣ͊͘͜ͼ͜Ύ ͨͪͦͼ͔ͫͯ ͨͦ͒͊ͤͤΎ ͔͔͙ͭͤ͒ͪͤͻ ͊͘Ύ͍ͦ͟Υ˽ͦͫͭ͊;͊͡Έ͙͙ͤ͟ ͣͦ ͗ͯͭΈ ͔ͪΊ͍͙ͫͭͪͯ͊ͭͫΎ ͍ ͙͔ͫͫͭͣ͜Σ ͙͍͙ͦͭͪͣͯ͊ͭ ͍ͫΌ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͜ ͔͔ͭͤ͒ͪͤͯ 
͔͒ͦͯͣͤͭ͊͟ͼ͜ΌΣ ͍͙ͨͦ͒͊͊ͭ ͍ͫͦ͝ ͔͔ͭͤ͒ͪͤ͜ ͊͘Ύ͍͙͟ ͍ ͔͙ͪ͗ͣ͜ ͚ͦͤ͊ͤ͡Σ ͔͎͍͙ͪ͒͊ͯ͊ͭ ͝ͻ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͍ ͙͔ͫͫͭͣ͜Σ ͊ ͭ͊ͦ͗͟ ͙͍͙ͦͭͪͣͯ͊ͭ ͍͙͊ͭͦͣ͊ͭ;ͤ͜ 
͍ͫͨͦ͜΅͔ͤͤΎ ͦ͒ͪ͊ͯ͘ ͨͫ͜͡Ύ ͍͔͊ͪ͘΄͔ͤͤΎ ͦͼ͙ͤ͜͟ ͭ͊ ͙͔ͨͪͫͯ͒͗ͤͤΎ ͦͤͭͪ͊ͭͯ͟͟Φ

V ˩͔͔ͭͪͦͤͤ͟͡ ͨͦ͒͊ͤͤΎ ͪ͊ͻ͍ͯͤ͟͜-ͺ͊ͭͯͪ͟Υ˿͙͔ͫͭͣ͊ ͍͒ͦͦ͘͡ΎΊ ͨͦͫͭ͊;͊͡Έ͙ͤ͊ͣ͟ ͍͙ͨͦ͒͊͊ͭ ͍͊ͫͤ͜͡ ͪ͊ͻ͙ͯͤ͟-ͺ͙͊ͭͯͪ͟ ͭ͊ ͔͔͎ͨͪ͡Ύ͙͒͊ͭ ͔ͨ͊ͭ͗͜͡Σ ͍͙ͭ͊ͤ͟ͼ͜͝ 
ͭ͊ ͍͔͊ͣͦͤͤ͘͡Ύ ͍ ͔͔ͭͪͦͤͤͦͣͯ͟͡ ͍͙͎͡Ύ͒͜Φ 

V ˭͔͔͊͋ͨ͘;͔ͤͤΎ ͙͊ͯ͒ͭͦͪͫΈ͎ͦͦ͟ ͫ͒ͯ͜͡Υ˻ͫ͟͜͡Έ͙͟ ͙͔ͫͫͭͣ͊ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ͔ͪΊͫͭͪͯΊ ͍ͫ͜ ͒͜͝ ͍ ͙͔ͫͫͭͣ͜Σ ͍ͦͤ͊ ͔͎͋ͪ͊͘͜Ί ͙͊ͯ͒ͭͦͪͫΈ͙͚͟ ͫ͒͜͡ ͒͡Ύ 
͍͙ͨ͒͜΅͔ͤͤΎ ͍ͨ͒ͭͤͦͫͭ͘͜͜͜ ͭ͊ ͨͪͦͦͪͦͫͭ͘͜Φ

мΦн ̋ͦ ͔ͭ͊͟ ͨͦͪͭ͊͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜Κ

6

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ ͎͍ͦͦͤͯ͡ 

ͫͭͦͪͤͯ͜͟ ˤͫͭͯͨ
˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς

ˬ͍͔ͦͭͤΈ нлнн

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
ͫͭͦͪͤͯ͜͟ ˭ͣͫͭ͜

https://www.undp.org/procurement


н  ˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

ü˻͎͡Ύ͒ ͔ͪΊͫͭͪ͊ͼ͜͝ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

ü˴ͪͦ͟ мΥ ˤ͍͔͒ͭ͜Έ ͒͊ͤ͜ ͦͣͨ͊ͤ͟͜͝

ü˴ͪͦ͟ нΥ ˤ͍͔͒ͭ͜Έ ͦͤͭ͊ͭͤ͟͟͜ ͒͊ͤ͜ ό͙͍ͦͪͫͭͯ͊͟;͊ύ

ü˴ͪͦ͟ оΥ ˤ͍͔͒ͭ͜Έ ͔͊͒ͪͫͯ ͦͣͨ͊ͤ͟͜͝

ü˴ͪͦ͟ пΥ ˤ͙͔͋ͪͭ͜Έ ͔͎͊ͭͦͪ͟͜Ό ͒͜Ύ͡Έͤͦͫͭ͜

ü˴ͪͦр͟Υ ˤ͙͔͋ͪͭ͜Έ ͙ͨͪͦ͒ͯͭ͟ ͭ͊ ͎͙ͨͦͫͯ͡

ü˴ͪͦс͟Υ ˭͍͊ͨͦͤͭ͜Έ ͔͊ͤͭͯ͟ ͭ͊ ͍͔͊ͪ͘΄ͭ͜Έ ͔ͪΊͫͭͪ͊ͼ͜Ό

üˤ͍ͫͭ͊ͤͦͭ͜Έ ͨ͊ͪͦ͡Έ ͭ͊ ͍͚ͯ͒ͭ͜͜Έ ͯ ͙͔ͫͫͭͣͯ

7

˽ͦͫͭ͊;͊͡Έ͙͙ͤ͟Σ Ύ͟͜ ͍͔ͨͪ΄͔ ͙ͦͪͫͭͯ͟ΌͭΈͫΎ ͨͦͪͭ͊ͦͣ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ vǳŀƴǘǳƳΣ ͍͙ͨͦͤͤ͜ ͔͊ͪ͘Ί͍͙ͫͭͪͯ͊ͭ ͍͙͚ͦ͋ͦ͜͟͡ 
͙͊ͨͫ͘ ͙͍ͦͪͫͭͯ͊͟;͊ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ ͔͔ͨͪ͒ ͙ͭͣΣ Ύ͟ ͙͋ͪ͊ͭ ͯ;͊ͫͭΈ ͯ ͋ͯ ͒Έ-Ύͦͣͯ͟ ͚ͦͤ͊ͤ͡-͔͔ͭͤ͒ͪ͜Φ ͔͚̇ ͪͦ͒͘͜͡ ͙ͣͫͭͭ͜Έ 
͙͚ͦͪͦͭ͟͟ ͎ͦ͡Ύ͒ ͨͪͦͼ͔ͫͯ ͔ͪΊͫͭͪ͊ͼ͜͝ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟Σ ͨͦͪΎ͒ͦ͟ ͍ͻͦ͒ͯ ͍ ͙͔ͫͫͭͣͯ ͒͡Ύ ͨͦ;͊ͭͯ͟ ͔ͪΊͫͭͪ͊ͼ͜Σ͝ ͊ ͭ͊ͦ͗͟ 

ͨͦͪΎ͒ͦ͟ ͔ͪΊͫͭͪ͊ͼ͜͝ ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
ͫͭͦͪͤͯ͜͟ ˭ͣͫͭ͜

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

ˤ͙ ͍͙ͨͦͤͤ͜ ͔͊ͪ͘Ί͍͙ͫͭͪͯ͊ͭ ͍͙͚ͦ͋ͦ͜͟͡ ͙͊ͨͫ͘ 
͙͡΄͔ ͙ͦ͒ͤ ͪ͊͘Φ 
̒͟΅ͦ ͍͙ ͙͊͋ͯ͘͡ ͍͚ͫ͜ ͨ͊ͪͦ͡ΈΣ ͙͚͔ͫͦͪͫͭ͊ͭͫ͟Ύ 
ͦͨͼ͜ΊΌ ζ˽ͦͭͪ͋ͤ͊͜ ͎͒ͦͨͦͣͦ͊ ͙ͨͪ ͍ͻͦ͒͜Κη 

ˤˢˬ˶ˮˤ˻



˴͙ͦ͡ ͯ;͙͊ͫͤ͟ ͔͔ͭͤ͒ͪͯ ͍͔ͨͪ΄͔ ͊͘ͻ͙ͦ͒ͭΈ ͤ͊ ͨͦͪͭ͊͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ vǳŀƴǘǳƳΣ ͔ͤͦ͋ͻ͒ͤ͊͜ ͍ͦ͒ͤͦͪ͊ͦ͊͘ ͔ͪΊͫͭͪ͊ͼ͜ΎΦ ̂;͙͙͊ͫͤ͟ ͔͔ͭͤ͒ͪͯ ͔ͪΊͫͭͪͯΌͭΈͫΎ 
͙͡΄͔ ͙ͦ͒ͤ ͪ͊͘Σ ͨͫ͜͡Ύ ;͎ͦͦ ͍ͻͦ͒ΎͭΈ ͤ͊ ͨͦͪͭ͊͡Σ ͍͍ͦ͒Ύ;͙ ͍͙͚͊ͫͤ͡ ͔͙͒ͤͭ͜ͺ͊ͭͦͪ͜͟ ͙͍ͦͪͫͭͯ͊͟;͊ ͭ͊ ͨ͊ͪͦ͡Έ.

˻͎͡Ύ͒ ͨͪͦͼ͔ͫͯ ͔ͪΊͫͭͪ͊ͼ͜͝

8

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

ɼʽʷ 1
ˤ͍͔͒ͭ͜Έ ͔ͤͦ͋ͻ͒ͤͯ͜ 
ͤ͜ͺͦͪͣ͊ͼ͜Ό

ɼʽʷ 2
˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͙ͨͦͫ͊ͤͤ͡Ύ 

͒͡Ύ ͔ͪΊͫͭͪ͊ͼ͜͝ 
ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ 

ɼʽʷ 3
˭͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ 

ͨͪͦͺ͜͡Ύ 
ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

ɼʽʷ 4
˿͍ͭͦͪͭ͜Έ ͨ͊ͪͦ͡Έ 
ͭ͊ ͍͚ͯ͒ͭ͜͜Έ ͯ ͙͔ͫͫͭͣͯ 

˻͍͋ͦΩΎ͍ͦͦ͘͟Υ
V ˹͔ͦͣͪ 5-U-N-{ ό͊͘ ͤ͊Ύ͍ͤͦͫͭ͜ύ ͭ͊ ͔͙͒ͤͭ͜ͺ͊͜͟ͼ͚͙͚ͤ͜ ͔ͤͦͣͪ ͙ͨ͊ͭͤ͊͟͡ ͍ͨͦ͒͊ͭ͟͜ ͊͋ͦ ͍͙͚ͨͦ͒͊ͭͦ͟ 
͔ͪΊͫͭͪ͊ͼ͚͙͚ͤ͜ ͔ͤͦͣͪΦ

V ͙͙̑ͪ͒;ͤͦ ͔͊ͪ͘Ί͍ͫͭͪͦ͊ͤ͊ ͍ͤ͊͊͘ ͦͣͨ͊ͤ͟͜͝Φ
V ˴ͦͤͭ͊ͭͤ͟͜ ͒͊ͤ͜ ͒͡Ύ ͍͔͔͒ͤͤΎ ͍͎ͦ͋ͦͦͦ͜͟͡ ͙͊ͨͫͯ͘Φ ˨͔ͭ͊͡Έͤ͜΄͔ ;͙͚͔ͭ͊ͭ ͍ ͙ͨͦͫ͋ͤͯ͜͟Φ
V ͙͙̑ͪ͒;ͤ͊ ͔͊͒ͪͫ͊ ͦͣͨ͊ͤ͟͜͝Φ
V ˹͔ͦ͋ͻ͒ͤ͊͜ ͔͒ͦͯͣͤͭ͊͟ͼ͜ΎΣ Ύ͟΅ͦ ͍͊΄͊ ͦͣͨ͊ͤ͟͜Ύ ͔͙ͤ͊͗ͭ͡Έ ͒ͦ ͦ͒ͤ͜Ί͝ ͘ ͔͎͚͊ͭͦͪ͟͜Σ ͍͙͊͊ͤ͘͟ͻ ͯ ͙ͨͦͫ͋ͤͯ͜͟Φ
V ˨͔ͦͯͣͤͭ͟ ͨͪͦ ͫͭ͊ͭͯͫ ͙͗ͤ͜͟ ͯ ͫͭͪͯͭͯͪ͟͜ ͦͣͨ͊ͤ͟͜͝Σ Ύ͟΅ͦ ͒ͦͼ͜͡ΈͤͦΦ
V ˣ͍͊ͤͫ͟͜Έ͔͟ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ˿͊ͤ͟ͼ͍͙ͦͤͦ͊ͤ͜ͻͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜

˾͔͔͍ͦͣͤ͒ͦ͊ͤͦ͟Υ
V ˴͙͚ͦͪͦͭ͟ ͙ͦͨͫ ͨͪͦͺ͜͡Ύͦͣͨ͊ͤ͟͜͝Φ
V ˴ͦͨ͜͝ ͔ͪΊͫͭͪ͊ͼ͚͙ͤ͜ͻ ͔͍͒ͦͯͣͤͭ͟͜ ͦͣͨ͊ͤ͟͜͝Φ
V ˴ͦͨ͜͝ ͙ͤ͊ͫͭͯͨͤͻ ͔͍͒ͦͯͣͤͭ͟͜Σ Ύ͟΅ͦ ͍͙ ͙͙ͤͣ ͍ͦͦ͒͜͡Ί͔ͭΥ 

V ISO9001, ISO14001, ISOмплсп ͊͋ͦ ͔͍͍͔͊ͤͭ͟͜͡Τ
V ˨͔͙ͦͯͣͤͭ͟ ͍ͤͯͭͪ͜΄ͤΈͦ͝ ͙͙ͨͦͭ͜͟͡ ͦͣͨ͊ͤ͟͜͝Σ Ύ͟͜ ͫͭͦͫͯΌͭΈͫΎ ͼ͙ͻ ͍͙͎ͣͦ Ύͦͫͭ͟͜Τ

Å ˽͎͚͔͒ͦͭͯͭ͜  ͔ͤͦ͋ͻ͒ͤͯ͜ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͭ͊ ͔͒ͦͯͣͤͭ͊͟ͼ͜Ό ͔͔ͨͪ͒ ͨͦ;͊ͭͦͣ͟ ͨͪͦͼ͔ͫͯ ͔ͪΊͫͭͪ͊ͼ͜͝Φ 
Å ˴ͦͣͨ͊ͤ͜͝ ͘ ͍͙͙͊ͫͤͣ͡ ͔͙͒ͦͣͤ͊ͣ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭ ͍͙ͨͦͤͤ͜ ͔͔͙ͨͪͦͤ͊ͭͫ͟Ύ ͍ͭͦͣͯΣ ΅ͦ 

undp.orgͭ͊ oracle.comͤ ͔ ͍͊͋ͦͦ͊ͤ͘͟͜͡ ͝ͻ͙ͤͣ͜ ͔͙͋ͪ͊ͤ͒ͣ͊ͯͪ͊ͣ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭΦ

ˤˢˬ˶ˮˤ˻



˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

˨͜Ύ нΥ ˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͙ͨͦͫ͊ͤͤ͡Ύ ͒͡Ύ ͔ͪΊͫͭͪ͊ͼ͜͝ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

9

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

̒͟΅ͦ ͍͙ ͍͔͗ ͔͊ͪ͘Ί͍ͫͭͪͦ͊ͤ͜ ͍ ͙͔ͫͫͭͣ͜Σ ͔͊͡ ͙͊͋ͯ͘͡ ͍͚ͫ͜ ͨ͊ͪͦ͡ΈΣ ͋ͯ͒Έ ͊ͫ͊͟͡Σ ͔ͤ 
͔ͪΊ͚͔ͫͭͪͯͭͫΎ ͍ͨͦͭͦͪͤͦ.

˹͙͊ͭͫͤͭ͜Έ ͭͯΣͭ ΅ͦ͋ ͍͚͙ͯͭ͜ ͍ ͙͔ͫͫͭͣͯ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͍͎ͫͦͦ ͔͙͒ͤͭ͜ͺ͊ͭͦͪ͊͜͟ 
͙͍ͦͪͫͭͯ͊͟;͊ ό͔͙͊͒ͪͫ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭύ ͭ͊ ͨ͊ͪͦ͡ΎΦ ̒͟΅ͦ ͍͙ ͙͊͋ͯ͘͡ ͍͚ͫ͜ 
ͨ͊ͪͦ͡ΈΣ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͙ͨͦͫ͊ͤͤ͡Ύ «˭͙͊͋ͯ͡ ͨ͊ͪͦ͡Έηͭ͊ ͍ͫͭͦͪͭ͜Έ ͍͙͚ͤͦ ͨ͊ͪͦ͡ΈΦ 
˽͔͔͎ͪ͡ΎͤΈ͔ͭ ͤͫͭͪͯ͜͟ͼ͜͝΅ͦ͒ͦ ͍͔ͫͭͦͪͤͤΎ ͍͎ͤͦͦͦ ͨ͊ͪͦ͡ΎΣ Ύ͟΅ͦ ͍͙ ͚͎ͦͦ ͙͊͋ͯ͘͡Φ

ˤˢˬ˶ˮˤ˻

̋ͦ͋ ͪͦͨͦ͘;͙͊ͭ ͔ͪΊͫͭͪ͊ͼ͜Ό ͍͎ͫͦͦ ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟Σ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͙ͨͦͫ͊ͤͤ͡Ύ ͔ͪΊͫͭͪ͊ͼ͜͝Σ ͍͔͔͔ͤ͊͒ͤ 
͍ ͍͔ͨͦ͒ͦͣͤͤ͜͜͡ ͨͪͦ ͍͊ͯͨ͘͟͜͡ΌΣ ˢˣ˻ Ύ͔͟ ͔͋ͯ͒ ͔ͤ͊͒͊ͤ ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͯ ͻͦ͒͜ ͔͔͎͍͍ͨͪͦͦͪ͜Φ

https://estm.login.em2.oraclecloud.com/oam/server/obrareq.cgi?encquery=%20agentid=OraFusionApp_11AG%20ver=1%20crmethod=2&cksum=2f145c8d192cc2c4bd3301be3f8d7deff69c419c&ECID-Context=1.005lWo8z8si3z015RvK6yd0006HQ0000BJ;kXhgv0ZCLILIGVAPnJPRLPJBaHRO_JVB6UOPFMTPmMTQ_NS


˹͊ ͔ͨͪ΄ͦͣͯ ͪͦ͟ͼ͜ ͔ͪΊͫͭͪ͊ͼ͜͝ ͨͦͫͭ͊;͊͡Έ͙ͤ͟ ͍͙͔ͨͦͤͤ ͍͍͔͙ͫͭκ͍͙͙͋ͪ͊ͭ ͭ͊͟͜ 
͒͊ͤ͜ ͦͣͨ͊ͤ͟͜͝ όͣ͊ΌͭΈ ͙͋ͯͭ ͍͔͊ͨͦͤͤ͘͜ ͍ͫ͜ ͨͦ͡ΎΣ ͨͦͤ͊͘;͔ͤ͜ ζ*»)

Á ˴ͦͣͨ͊ͤ͜Ύ ό͍ͤ͊͊͘ύ
V ˸͊Ί ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͍ͤ͊͘͜Σ ͍͙͚ͤ͊ͤ͘͜ ͭ͊ ͔͊ͪ͘Ί͍͚ͫͭͪͦ͊ͤ͜ ͯ ͍͍͚͒ͨͦ͒ͤ͜͜͜ 
͔ͪΊͫͭͪ͊ͼ͚͚ͤ͜͜ ͫͯ͗͋͜͡Φ

V ̂ ͍ͤ͊͘͜ ͦͣͨ͊ͤ͟͜͝ ͍͔͒ͦͦͤͦ͘͡ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͡΄͔ ͙͊ͭͤͫ͡Έ͟͜ 
͙͍͙ͫͣͦ͡.

V ̂ ͍ͤ͊͘͜ ͦͣͨ͊ͤ͟͜͝ ͔͊͋ͦͪͦͤͤͦ͘ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͔ͫͨͼ͊͜͡Έͤ͜ ͙͍͙ͫͣͦ͡.
V ̒͟΅ͦ ͍͙ ͍ͫͭͦͪΌΊ͔ͭ ͤ͜΄͙͚ ͨͪͦͺ͜͡Έ ͒͡Ύ ͍͔͗ ͔͊ͪ͘Ί͍ͫͭͪͦ͊ͤͦ͝ ͍͙ͤ͊͘Σ 
͙͔ͫͫͭͣ͊ ͍͙͒ͦͦͭ͘͡Έ ͔͔͎͙͋ͪͭ͘ ͚͎ͦͦΣ ͦ͒ͤ͊͟ ͍͙ ͔ͤ ͙ͦͭͪͣ͊Ί͔ͭ 
͔ͪΊͫͭͪ͊ͼ͚ͤ͜͜ ͔͔ͭͪͦͤͤ͟͜͡ ͙͙ͫͭ͡Φ 

V ̒͟΅ͦ ͍͙ ͍͔͗ ͍͙͙ͫͭͦͪ͡ ͨͪͦͺ͜͡Έ ͙͍ͦͪͫͭͯ͊͟;͊ ͭ͊ ͍͙͙͙ͤ͟͡ ͔͙ͨͪͦ͋ͣ͡ ͘ 
͔ͪΊͫͭͪ͊ͼ͜ΊΌΣ ͍͔ͪͤͭ͘͜ΈͫΎ ͒ͦ ˴͙ͦͦͪ͒ͤ͊ͭͦͪ͊ ͘ ͙ͨͭ͊ͤΈ ͍͔͊ͯͨ͘͟͜͡ΈΦ 

Å ͙́ͨ ͍ͨͦ͒͊ͭͦͦ͟͝ ͎ͦͪ͊ͤ͊͘͜ͼ͜͝ˤ͙͔͋ͪͭ͜Έ ͦ͒ͤͯ ͘ ͦͨͼ͚͜ ͘ ͍͙͎ͨ͊͒ͤͦͦ ͔ͣͤΌΦ
Á ͙́ͨ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ˤ͙͔͋ͪͭ͜Έ ͦ͒ͤͯ ͘ ͦͨͼ͚͜ ͘ ͍͙͎ͨ͊͒ͤͦͦ ͔ͣͤΌΦ 
˴ͦͣͨ͊ͤ͜͝ ͍͙ͨͦͤͤ͜ ͍͙͙͋ͪ͊ͭ ͦͨͼ͜Ό ζ˽ͦͫͭ͊;͊͡Έ͙ͤ͟ηΦ ͙̅͘͜;ͤ͜ ͙ͦͫͦ͋ 
͍͙ͨͦͤͤ͜ ͍͙͙͋ͪ͊ͭ ͦͨͼ͜Ό ζ͙̅͘͜;ͤ͊ ͦͫͦ͋͊ ς˽ ͒ͪ͜Ύ͙͒ͤ͟ηΦ

˨͍ͦ͒͊ͭͦͦ͟Υ
Á ˤ͍͔͒ͭ͜Έ ͙ͨͦͫ͊ͤͤ͡Ύ ͤ͊ ˴͙͍͙͚ͦͪͨͦͪ͊ͭͤ ͍͔͋-͚ͫ͊ͭ.
Á ˨͚͔ͦ͒͊ͭ ͍͍͒ͨͦ͒ͤ͜͜͜ ͔͙͒ͦͯͣͤͭ͟ ό͊͘ ͤ͊Ύ͍ͤͦͫͭ͜ύ ͯ ˤ͔͊͒ͤͤ͟͡Ύͻ

˴ͪͦ͟ мΥ ˤ͍͔͒ͭ͜Έ ͒͊ͤ͜ ͦͣͨ͊ͤ͟͜͝

10

˨͜Ύ оΥ ˭͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ 
ͦͣͨ͊ͤ͟͜͝ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн



˴ͪͦ͟1 (͍͔ͨͪͦ͒ͦ͗ͤͤΎ): ʕ ͍͔͒ͭ͜Έ ͒͊ͤ͜ ͦͣͨ͊ͤ͟͜͝

11

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ ͦͣͨ͊ͤ͟͜͝ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

ˤ͍͔͒ͭ͜Έ ͤ͊͘;͔ͤͤΎ ͙͚ͨͪͤ͊ͣͤ͜ ͒͡Ύ ͎ͦ͒ͤͦͦ ͘ ͼ͙ͻ 
͍ͨͦ͜͡Υ

Á˹͔ͦͣͪ 5-U-N-S ό͍ͤ͜ ͍͙͔ͨͦͤͤ ͙͙ͣͫͭͭ͜ ф ͊͋ͦ мн 
ͼ͙ͺͪύ

Á˱͔͙͒ͤͭͺ͊͜͟ͼ͚͙͚ͤ͜ ͔ͤͦͣͪ ͙ͨ͊ͭͤ͊͟͡ ͍ͨͦ͒͊ͭ͟͜

Á˽͍͙͚ͦ͒͊ͭͦ͟ ͔ͪΊͫͭͪ͊ͼ͚͙͚ͤ͜ ͔ͤͦͣͪ

˱͔͙͒ͤͭͺ͊͜͟ͼ͚͙͚ͤ͜ ͔ͤͦͣͪ ͙ͨ͊ͭͤ͊͟͡ ͍ͨͦ͒͊ͭ͟͜ ͭ͊ 
͍͙͚ͨͦ͒͊ͭͦ͟ ͔ͪΊͫͭͪ͊ͼ͚͙͚ͤ͜ ͔ͤͦͣͪ ͊͘ 
͍͊ͣͦ͘;͍ͯ͊ͤͤΎͣ Ί ͔͙͍͙͙ͤ͊ͭͤͣ͟Φ ˿ͨͦ;͊ͭͯ͟ ͍͙͔͋ͪͭ͜Έ 
ͪ͟ ͊ͤͯ͝ ͍ͦͨͦ͒͊ͭͯ͊ͤͤ͟ΎΣ ͨͫ͜͡Ύ ;͎ͦͦ ͍͙͒ͪ͜͟ΌͭΈͫΎ ͤ͜΄͜ 
ͨͦ͡Ύ ͒͡Ύ ͍͔͊ͨͦͤͤͤ͘ΎΦ

̒͟΅ͦ ͯ ͍͊ͫ ͔ͤͣ͊Ί ͔ͤͦͣͪ͊ D-U-N-S,͔͙͒ͤͭ͜ͺ͊͜͟ͼ͚͎ͤͦͦ͜ 
͔ͤͦͣͪ͊ ͙ͨ͊ͭͤ͊͟͡ ͍ͨͦ͒͊ͭ͟͜ ;͙ ͍͎ͨͦ͒͊ͭͦͦͦ͟ ͔ͪΊͫͭͪ͊ͼ͚͎ͤͦͦ͜ 
͔ͤͦͣͪ͊, ͍ ͍͔͒ͭ͜Έ ͯͤ͊͜͟͡Έ͙͚ͤ ͔͙͒ͤͭ͜ͺ͊ͭͦͪ͜͟ ͍͊΄ͦ͝ 
ͦͣͨ͊ͤ͟͜͝κ͙ͦͫͦ͋Σ ͙ͤ͊ͨͪ͊͒͟͡Σ ͤ͊ͼͦͤ͊͜͡Έ͙͚ͤ ͔͙͒ͤͭ͜ͺ͊͜͟ͼ͚͙͚ͤ͜ 
͔ͤͦͣͪ ͭͦ΅ͦ.

ˤˢˬ˶ˮˤ˻



12

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

˴ͪͦ͟ 1 (ͨ ͍͔ͪͦ͒ͦ͗ͤͤΎ): ʕ ͍͔͒ͭ͜Έ ͒͊ͤ͜ ͦͣͨ͊ͤ͟͜͝

ζ˴ͪ͊ͤ͊͝ ͨͦͻ͔ͦ͒͗ͤͤΎηˤ͙͔͋ͪͭ͜Έ ͪ͊ͤͯ͟͝ ͘ ͍͙͎ͨ͊͒ͤͦͦ ͔ͣͤΌ.

ζ˱ͣϥΎκ͍͙ͨͪ͘͜΅͔η˱ͣϥΎ ͙ͦͫͦ͋Σ ͍͍͔ͯͨͦͤͦ͊͗ͤͦ͝ ͍͊΄ͦΌ ͦͣͨ͊ͤ͟͜ΊΌ 
͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͙͔ͫͫͭͣͯ ͭ͊ ͔͍ͨͪ͒ͫͭ͊͡Ύ͙ͭ ͦͣͨ͊ͤ͟͜Ό.

ζˢ͔͒ͪͫ͊ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭη͔̇ ͣ͊Ί ͙͋ͯͭ ͚͒ͫͤ͊͜ ͔͔ͭͪͦͤͤ͊͟͡ 
͔͊͒ͪͫ͊ ͍͊΄ͦ͝ ͦͣͨ͊ͤ͟͜͝. ˭ ͍͔ͪͤͭ͜Έ ͍͎ͯ͊ͯΣ ΅ͦ ͼΎ ͔͊͒ͪͫ͊ ͔͔ͭͪͦͤͤͦ͟͡͝ 
ͨͦ΄͙ͭ ͍͙͙͍͍͙͔ͦͪͫͭͦͯ͊ͭͣͭ͟ΈͫΎ Ύ͟ ͔͙͒ͤͭ͜ͺ͊ͭͦͪ͜͟ ͙͍ͦͪͫͭͯ͊͟;͊ ͒͡Ύ 
͍ͻͦ͒ͯ ͍ ͙͔ͫͫͭͣͯΣ͜ ͍ͫ͜ ͚ͣ͊͋ͯͭͤ͜ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͘ ͙͔͙ͫͫͭͣ 
͙͙ͤ͊͒ͫ͊ͭͣͯͭ͡ΈͫΎ ͤ͊ ͼΌ ͔͊͒ͪͫͯ.

ζ˱͔͙͒ͤͭͺ͊ͭͦͪ͜͟ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ UNGM»̒͟΅ͦ ͍͙ ͍͔͗ 
͔͊ͪ͘Ί͍ͫͭͪͦ͊ͤ͜ ͤ͊ ͍͔͋-͚ͫ͊ͭ͜ UNGM, ͍ ͍͔͒ͭ͜Έ ͍͚ͫ͜ ͔͙͒ͤͭ͜ͺ͊ͭͦͪ͜͟ 
ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ UNGM.

˽ͫ͜͡Ύ ͍͍͔͔͒ͤͤΎ ͍ͫ͜Ί͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͙ͤ͊ͭͫͤͭ͜Έ «˨͊͜͡»͊͋ͦ
«˴͙ͦͤͭ͊ͭ͟», ̈́ ͦ͋ ͔͔͚͙ͨͪͭ ͒ͦ ͎ͤ͊ͫͭͯͨͤͦͦ ͪͦͯ͟͟.

˨͡Ύ ͙͔ͯͤͤͤͤ͟Ύ ͔ͨͪͦ͋ͣ͡ ͭ͊ ͔͔͔͋ͪ͗ͤͤ͘Ύ ͦͤͭͪͦ͟͡Ό ͤ͊͒ 
ͨͪͦͺ͔ͣ͜͡ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟Σ Ύ͟΅ͦ ͍͙ͫͨͪͦ͋ͭͤ͜͜͟Σ Ύ͙͚͟ 
ͨͪ͊ͼΌΊ ͤ͊͒ ͨͦ͒͊ͤͤΎͣ ͔͔͙ͭͤ͒ͪͤͻ ͊͘Ύ͍ͦ͟Σ ͙͊͘͡΄͊Ί 
ͦͣͨ͊ͤ͟͜Ό, ͍ ͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͎͊͊͘͡Έͤͯ ͔͊͒ͪͫͯ ͔͔ͭͪͦͤͤͦ͟͡͝ 
ͨͦ΄͙ͭΣ ͒ͦ Ύͦ͟͝ ͣ͊ΌͭΈ ͒ͦͫͭͯͨ ͔͒͟͜͡Έ͊͟ ͍͙͍ͫͨͪͦ͋ͭͤ͜͜͟͜ 

͍͊΄ͦ͝ ͦͣͨ͊ͤ͟͜͝.

ˤˢˬ˶ˮˤ˻



˴ͪͦ͟2: ˽ ͔͔͎ͪ͡ΎͤΈ͔ͭ ͙ͦͤͭ͊ͭ͟͟

˹͊ ͪͦ͟ͼ͜ 1͍͙ ͍͍͔͙͡ ͦͤͭ͊ͭͤ͟͟͜ ͒͊ͤ͜ (ͣ͜ϥΎ, ͨ ͍͙ͪ͘͜΅͔ ͭ͊ ͔͊͒ͪͫͯ 
͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭ).˹͊ ͼ͚͜ ͫͭͦͪͤ͜ͼ͜ ͍͙ ͔͔ͣͦ͗ͭ ͙͒ͦ͒͊ͭ ͍͒ͦ͒͊ͭͦͯ͟ 
ͦͤͭ͊ͭͤͯ͟͟ ͤ͜ͺͦͪͣ͊ͼ͜Ό, ͦ ͒ͤ͊͟ ͙ͣ ͙ͪ͊͒ͣͦ ͫͨͦ;͊ͭͯ͟ ͔͔͎͙͋ͪͭ͘ ͙͡΄͔ 
͙ͦ͒ͤ ͦͤͭ͊ͭ͟͟. ˨ ͍ͦ͒͊ͭͦ͟͜ ͨͦΎ͔ͫͤͤͤΎ ͍͔͔ͤ͊͒ͤͦ ͍ ͪͦ͒͘͜͜͡ 
ζ͍̂ͨͪ͊ͤͤ͜͡Ύ ͨͪͦͺ͔ͣ͜͡ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟η.
̋ͦ͋ ͔͔͚͙ͨͪͭ ͒ͦ ͎ͤ͊ͫͭͯͨͤͦͦ ͪͦͯ͟͟Σ ͙ͤ͊ͭͫͤͭ͜Έ ζ˨͊͜͡»͊͋ͦ «ˢ͔͙͒ͪͫ».

13

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

˽ͫ͜͡Ύ ͔͍͎ͨͤͦͦ ;͊ͫͯ ͨͪͦͫͭͦΌ ͍ ͙͔ͫͫͭͣ͜ ͊ͤ͘͟͜;ͯΊͭΈͫΎ ͔ͨͪͦ͒͜ 
ͦ;͍ͯ͊ͤͤ͜͟Ύ ͜ ͋ͯ͒Έ-Ύ͟͜ ͔͔͔͔ͤ͋ͪ͗ͤ͘͜ ͙ͣͤ͘͜ ͋ͯ͒ͯͭΈ ͍ͭͪ͊;͔ͤ͜. 
̋ͦ͋ ͔͔͎͙͋ͪͭ͘ ͒͊ͤ͜Σ ͍͍͔͔͒ͤ͜ ͯ ͋ͯ͒Έ-Ύ͙͚͟ ͔ͣͦͣͤͭ ͒ͦ 
͍͔͊ͪ͘΄͔ͤͤΎ ͔ͪΊͫͭͪ͊ͼ͜͝Σ ͜ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͪͦ͋ͦͭͯ ͘ ͔ͪΊͫͭͪ͊ͼ͜͝ 
ͨͤ͘͜͜΄͔, ͤ ͙͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˭͔͔͎͙͋ͪͭ ͤ͊ ͨͦͭͣ͜».

˿͙͔ͫͭͣ͊ ͍͙ͤ͊ͨͪ͊ͭΈ ͙ͫͭ͡ ͤ͊ ͔͊͒ͪͫͯ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭΣ 
͍͍͔͔͒ͤͯ ͤ͊ ͪͦ͟ͼ͜ м ͔ͪΊͫͭͪ͊ͼ͜͝, ͘  ͨͦ ͙ͫ͊ͤͤ͡ΎͣΣ Ύ͔͟ ͍͙ ͣ͊Ί͔ͭ 
͙͙ͤ͊ͭͫͤͯͭ ͒͡Ύ ͍͔ͨͪͦ͒ͦ͗ͤͤΎ ͔ͪΊͫͭͪ͊ͼ͜.͝

˽ͦͪ͊͒͊



˴ͪͦ͟3: ʕ ͍͔͒ͭ͜Έ ͔͊͒ͪͫͯ ͦͣͨ͊ͤ͟͜͝

˹͊ ͪͦ͟ͼ͜ 3͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˿͍͙͙ͭͦͪͭη, ΅ͦ͋ ͍͍͔͙ͫͭ 
͔͊͒ͪͫͯ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟.

˨͡Ύ ͍ͫ͜ͻ ͨͪͦͺ͍͜͜͡ ͯ;͙͍͊ͫͤ͟͜ ͔͔ͭͤ͒ͪͯΣ ͔͔͚͔ͨͪͦͤ͊ͭͫ͟ΎΣ ΅ͦ ͍͙ 
͍͙͙͋ͪ͊͡ ͪ͊ͤͯ͟͝ ͍ͫͦΊ͝ ͔͙͊͒ͪͫΦ ̒͟΅ͦ ͍ͦͤ͊ ͔ͤ 
͍͒ͦ͋ͪ͊͗͊͜ΊͭΈͫΎ ͊͘ ͍͊ͣͦ͘;͍ͯ͊ͤͤΎͣΣ ͣͤͭ͘͜͜Έ ͝͝Σ ͙͍ͤ͊ͭͫͤͯ΄͙ 
ͤ͊ ͔ͨͦ͡ ζ˽ͦ΄ͯ͟η ͯ ͍͙ ͨ͊͒ͤͦͣͯ ͔ͣͤΌ ͪ͊ͤ͟͝Φ ˽ͫ͜͡Ύ ͼΈ͎ͦͦ 
͚ͤ͊͒ͭ͘͜Έ ͜ ͍͙͔͋ͪͭ͜Έ ͍͙ͨͪ͊͡Έͤͯ ͪ͊ͤͯ͟͝ ͘ ͍͙͎ͨ͊͒ͤͦͦ ͔ͣͤΌ.

14

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ 
ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

˽͙ͪ͒ͭ͜͜͡Έ ͙͍ͦͫͦ͋ͯ͡ ͍͎ͯ͊ͯ ͍͙͚͋ͪ͊ͤ͜ ͪ͊ͤ͟͜͝

ˤˢˬ˶ˮˤ˻



˴ͪͦ͟3: ʕ ͍͔͒ͭ͜Έ ͔͊͒ͪͫͯ ͦͣͨ͊ͤ͟͜͝ ςͨ ͍͔ͪͦ͒ͦ͗ͤͤΎ 

ˤ͍͔͒ͭ͜Έ ͤ͜ͺͦͪͣ͊ͼ͜Ό ͒͡Ύ ͍ͫ͜ͻ ͍ͨͦ͜͡Σ ͨͦͤ͊͘;͔͙ͤͻ 
«*».

ˤ͍͔͒ͭ͜Έ ͔͊͒ͪͫͯ (͙ͤ͊ͨͪ͊͒͟͡Σ ͎͍͙͚ͦͦͤ͡ ͦͺͫ͜Σ ΄ͭ͊͋-
͍͙͊ͪͭͪ͊͟ ͭͦ΅ͦ).

˽͍͔ͦͫͭ͊ͭ ͎͊ͦ͡;ͯ͟ ͍ ͨͦ͜͡ ζ˭͙͊ͨͭ ͤ͊ ͙ͨͪͦͨͦ͘ͼ͜Ό 
͊͋ͦ ͍͔͔ͨͪͦ͒ͤͤΎ ͔͔ͭͤ͒ͪͯη.

˽ͫ͜͡Ύ ͍͔͊ͨͦͤͤͤ͘Ύ ͔ͤͦ͋ͻ͒ͤͦ͜͝ ͤ͜ͺͦͪͣ͊ͼ͜͝ ͙ͤ͊ͭͫͤͭ͜Έ 
«OK». ˨ ͡Ύ ͔͔ͨͪͻͦ͒ͯ ͒ͦ ͎ͤ͊ͫͭͯͨͤͦͦ ͪͦͯ͟͟Σ 
͙ͤ͊ͭͫͤͭ͜Έ ζ˨͊͜͡η͊͋ͦ ζ˴͙͊ͫ͡ͺ͊͜͟ͼ͜͝ ͔͋ͤͫͯ͘͜η.

15

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ 
ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022



˴ͪͦ͟4: ʕ ͙͔͋ͪͭ͜Έ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜͝ ͔͋ͤͫͯ͘͜ 

˹͙͊ͭͫͤͭ͜Έ ζ+ηΣ ΅ͦ͋ ͙͒ͦ͒͊ͭ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ό ͔͋ͤͫͯ͘͜. 
˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͍͙͔͋ͪͭ͜Έ ͦ͒ͤͯ ͘ ͦͨͼ͚͜ ͘ ͍͙͎ͨ͊͒ͤͦͦ 
͔ͣͤΌ ͍ ͨͦ͜͡ ζ˴͙͊ͫ͡ͺ͊͜͟ͼ͜Ύη.

̒͟΅ͦ ͍͙ ͔ͤ ͔͔ͣͦ͗ͭ ͚͙ͤ͊ͭ͘ ͍ ͔͔ͨͪͯ͜͟͡ ͔͗ͦ͒ͤ 
͍͊ͪ͊ͤͭ͜Σ Ύ͙͚͟ ͙ͦͨͫͯΊ ͙͊ͫ͟͡ͺ͊͜͟ͼ͜Ό ͔͋ͤͫͯ͘͜ ͍͊΄ͦ͝ 
ͦͣͨ͊ͤ͟͜͝Σ ͍͙͔͋ͪͭ͜Έ ͪΎ͒ͦ͟ ͜ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͤ͊͘͟ ζX». 
˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͍͒ͣͭ͜͜Έ͔ͭ ͔ͨͦ͡ ζˬ͔ͦ͒ͤ ͘ ͼ͙ͻ 
͍͍͊ͪ͊ͤͭ͜͜ ͔ͤ ͨ͒͜ͻ͙ͦ͒ͭΈη.

˽ͫ͜͡Ύ ͍͔͊ͨͦͤͤͤ͘Ύ ͼΈ͎ͦͦ ͙ͪͦ͒ͯͤ͊ͭͫͤͭ͘͜͜͡Έ ͤ͊ 
ζ˽͙ͪͦ͒ͯͭ͟ ͭ͊ ͎͙ͨͦͫͯ͡η ͊͋ͦ ζ˨͊͜͡η.

16

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ 
ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022



˴ͪͦ͟5: ʕ ͙͔͋ͪͭ͜Έ ͍͋͊ͤͫ͟͜Έ͟͜ ͪ͊ͻ͙ͯͤ͟, Ύ͟͜ 
͍͊ͫͭͦͫͦͯ͘ΌͭΈͫΎ ͒͡Ύ ˿͊ͤ͟ͼ͍͙ͦͤͦ͊ͤ͜ͻ 
ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜.

Å ˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͤͦͨͯ͟͟«+˿ ͍͙͙ͭͦͪͭη, ̈́ ͦ͋ ͙͒ͦ͒͊ͭ 
͍͋͊ͤͫ͟͜Έ͟͜ ͪ͊ͻ͙ͯͤ͟.

Å ˤ͍͔͒ͭ͜Έ ͔͍͙͙ͪͭ͘͟͜ ͍͋͊ͤͫ͟͜Έ͎ͦͦ͟ ͪ͊ͻͯͤ͊͟ ͍͍͒ͨͦ͒ͤͦ͜͜ ͒ͦ 
͍͙͎ͣͦ ͙ͪ͊ͤ͟͝.

Å ˤ͙͔͋ͪͭ͜Έ ͪ͊ͤͯ͟͝, ͋ ͊ͤ͟, ͍ ͔͒͒ͤͤ͜͜͡Ύ ͭ͊ ͍͊͡Όͭͯ ͘ ͍͙͙ͨ͊͒ͤͻ 
͔͔͍ͨͪ͜͟͜͡.

Å ˨͚͔ͦ͒͊ͭ ͔ͤͦͣͪ ͍͋͊ͤͫ͟͜Έ͎ͦͦ͟ ͪ͊ͻͯͤ͊͟ / IBAN
Å ˨͚͔ͦ͒͊ͭ ͍͒ͦ͒͊ͭͦͯ͟ ͤ͜ͺͦͪͣ͊ͼ͜Ό, Ύ͟΅ͦ ͙͍ͣͦ͗ͦ͡.
Å ˹͙͊ͭͫͤͭ͜Έ ζOk»Σ ΅ͦ͋ ͔͔͎͙͋ͪͭ͘ ͍͋͊ͤͫ͟͜Έ͟͜ ͔͍͙͙ͪͭ͘͟͜Φ
Å ˹͙͊ͭͫͤͭ͜Έ ͍͊͒ͯ͟͟͡ ζ˽͙ͪͦ͒ͯͭ͟ ͭ͊ ͎͙ͨͦͫͯ͡η͊͋ͦ ζ˨͊͜͡η.

17

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ ͨͪͦͺ͜͡Ύ 
ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ ς͋ ͍͊ͤͫ͟͜Έ͟͜ ͪ͊ͻ͙ͯͤ͟ 

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

̒͟΅ͦ ͍͊͒͊͟͟͡ ζˣ͍͊ͤͫ͟͜Έ͟͜ ͪ͊ͻ͙ͯͤ͟η ͔ͤ͒ͦͫͭͯͨͤ͊Σ ͔͔͚ͨͪ͒ͭ͜Έ ͤ͊ ͤ͊ͫͭͯͨͤͯ ͫͭͦͪͤͯ͜͟.

ˤˢˬ˶ˮˤ˻



˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͦͤͯ͜͟͟ ζˤ͙͙͋ͪ͊ͭ ͜ ͙͒ͦ͒͊ͭη.
ˤ͙ ͔͔ͣͦ͗ͭ ͍͙͙͋ͪ͊ͭ ͼͯ͜͡ ͔͎͊ͭͦͪ͟͜ΌΣ ͍͙͍ͨͦͫͭ͊΄͙ ͍͙͍͒ͣͭ͜͜΄͙ ͔ͨͦ͡ ͘ 
͔͎͊ͭͦͪ͟͜ΊΌΣ Ύͯ͟ ͍͙ ͋͊͗͊Ί͔ͭ ͙͒ͦ͒͊ͭΦ

ˤ͙ ͔͔ͣͦ͗ͭ ͎͙ͪͦͦͪͤͯͭ͘ ͦ͗ͤͯ͟ ͔͎͊ͭͦͪ͟͜Ό ˽ͪͦ͒ͯͭͯ͟κ˽͎͙ͦͫͯ͡ ͜ 
͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍ͫ͜ ͔͎ͨ͒͊ͭͦͪ͜͟͜͝Σ ͙͍ͤ͊ͭͫͤͯ΄͙ ͦͤͯ͜͟͟ ζ˾͎͙ͦͦͪͤͯͭ͘ηΦ ˽ͫ͜͡Ύ 
ͼΈ͎ͦͦ ͍͙ ͔͔ͣͦ͗ͭ ͍͙͙͋ͪ͊ͭ ͋͜͡Έ΄ ͔ͦͤͪͭͤͯ͟͟ ͔͎ͨ͒͊ͭͦͪ͜͟͜ΌΣ Ύ͊͟ 
Ύ͚ͤ͊ͪ͊͟͟΅͔ ͙ͦͨͫͯΊ ͨͪͦ͒ͯͭ͟κ͎ͨͦͫͯͯ͡Σ ΅ͦ ͨͪͦͨͦͤͯΊ ͍͊΄͊ ͦͣͨ͊ͤ͟͜ΎΣ 
͍͙͍͒ͣͭ͜͜΄͙ ͍͍͔͒ͨͦ͒ͤ͜͜ ͔ͨͦ͡Φ

ˤ͙ ͔͔ͣͦ͗ͭ ͍͙͙͋ͪ͊ͭ ͔͒͟͜͡Έ͊͟ ͔͎͚͊ͭͦͪ͟͜ ͭ͊κ͊͋ͦ ͔͎͚ͨ͒͊ͭͦͪ͜͟͜Φ ˽ͫ͜͡Ύ 
ͼΈ͎ͦͦ ͙ͤ͊ͭͫͤͭ͜Έ ζOK».̋ͦ͋ ͍͙͙͙͒͊ͭ͡ ͍͙͋ͪ͊ͤͯ ͔͎͊ͭͦͪ͟͜Όκ͔͎ͨ͒͊ͭͦͪ͜͟͜Ό
͘ ͔͔ͨͪͯ͜͟͡Σ ͍͙͔͋ͪͭ͜Έ ͝͝ ͍ ͔͔ͨͪͯ͜͟͡ ͜ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͦͤͯ͜͟͟ ζX-ˤ͙͙͙͒͊ͭ͡η.

̋ͦ͋ ͔͔͚͙ͨͪͭ ͒ͦ ͎ͤ͊ͫͭͯͨͤͦͦ ͪͦͯ͟͟Σ ͙ͤ͊ͭͫͤͭ͜Έ ζ˨͊͜͡η ͊͋ͦ ζˢ͔ͤͭ͊͟ηΦ

˴ͪͦ͟ рΥ ˤ͙͔͋ͪͭ͜Έ ͙ͨͪͦ͒ͯͭ͟ ͭ͊ ͎͙ͨͦͫͯ͡

18

˨͜Ύ оΥ ˭͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ 
ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

̒͟΅ͦ ͍͊͒͊͟͟͡ ζ˽ͪͦ͒ͯͭ͟ ͭ͊ ͎͙ͨͦͫͯ͡η ͔ͤ͒ͦͫͭͯͨͤ͊Σ ͔͔͚ͨͪ͒ͭ͜Έ ͤ͊ ͤ͊ͫͭͯͨͤͯ ͫͭͦͪͤͯ͜͟.

ˤˢˬ˶ˮˤ˻



˴ͪͦ͟6: ˭ ͍͊ͨͦͤͭ͜Έ ˢ͔ͤͭͯ͟Σ ͔͔͎ͨͪ͡ΎͤΈ͔ͭ ͒͊ͤ͜ ͭ͊ 
͍͔͊ͪ͘΄ͭ͜Έ ͔ͪΊͫͭͪ͊ͼ͜Ό

19

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ ͨͪͦͺ͜͡Ύ 
ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

ˤ ˢ͔ͤͭ͟͜ Ί ͔͒͟͜͡Έ͊͟ ͍ͪͦ͒͘͜͜͡ ͘͜ ͙͊ͨͭ͊ͤͤ͘Ύ͙ͣΦ ˨͔Ύ͟͜ 
͙͊ͨͭ͊ͤͤ͘Ύ ͍͙͎ͣ͊͊ΌͭΈ ͍͙͋ͦͪͯ ͎ͦ͒ͤͦͦ ͊͋ͦ ͟͜͡Έͦ͟ͻ 
͍͍͊ͪ͊ͤͭ͜͜ ͍͍͔͚͒ͨͦ͒͜͜ ͘ ͔͔ͨͪͯ͜͟͡ ͍͍͔͚͒ͨͦ͒͜͜Φ ˱ͤ΄͜ 
͙͊ͨͭ͊ͤͤ͘Ύ ͍͙͎ͣ͊͊ΌͭΈ ͔͍ͭͫͭͦͦ͟͝ ͍͍͒ͨͦ͒͜͜͜Φ ˣͯ͒Έ 
͊ͫ͊͟͡Σ ͚͔ͤ͊͒͊ͭ Ύ͎ͦͣͦ͊͟ ͋͜͡Έ΄ ͍͙;͔ͪͨͤͯ ͍͍͒ͨͦ͒͜͜Έ 
ͤ͊ ͼ͜ ͙͊ͨͭ͊ͤͤ͘ΎΦ ˣ͜͡Έ΄ͫͭ͜Έ ͘ ͙ͤͻ ͔͋ͯ͒ ͍͟͡Ό;͔ͤͦ ͒ͦ 
͔͙ͦͤͪͭͤ͟͟ͻ ͔͔͍ͭͤ͒ͪ͜Σ ͜ ͙ͦ͟͡ ͍͙ ͎͍͙͔͔ͦͭͯ͊ͭͣͭ ͍ͫͦ͝ 
͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝Σ ͍͍͒ͨͦ͒͜͜͜Σ Ύ͟͜ ͙͋ͯ͡ 
ͤ͊͒͊ͤ͜ ͍͙͊ͣ ͨ͒͜ ;͊ͫ ͔ͪΊͫͭͪ͊ͼ͜͝Σ ͘ΩΎ͍͡ΎͭΈͫΎ 
͍͙͊ͭͦͣ͊ͭ;ͤͦ ό͍͊ͣ ͔ͤ ͨͦͭͪ͋ͤͦ͜ ͔͋ͯ͒ ͍͍͙͒ͨͦ͒͊ͭ͜͜ ͤ͊ 
͙ͤͻ ͍ͨͦͭͦͪͤͦ).

˨͡Ύ ͔͒Ύ͙͟ͻ ͙͊ͨͭ͊ͤ͘ΈΣ ͤ͊ Ύ͟͜ ͍͙ ͍͍͔͒ͨͦͫͭ͜͜ ζ́͊͟η, 
ͨͦͭͪ͋ͤͦ͜ ͔͋ͯ͒ ͍͙͙͊͊ͤͭ͊͗ͭ͘ ͫ͊ͤ͟-ͦͨ͟͜Ό 
͍͔ͨ͒ͭͪ͒͗ͯ͜Ό;͎ͦͦ ͔͒ͦͯͣͤͭ͊͟Φ ˣͯ͒Έ ͊ͫ͊͟͡Σ ͍͙͚͔ͦͤ͊ͭ͟ 
͙ͪͦ͟͟Σ ͙ͦͨͫ͊ͤ͜ ͤ͊ ͚ͤ͊ͫͭͯͨͤ͜ ͫͭͦͪͤ͜ͼ͜.

̋ͦ͋ ͔͔͚͙ͨͪͭ ͍͒͜ ͎ͦ͒ͤͦͦ ͪͦ͒ͯ͘͜͡ ͒ͦ ͤ͜΄͎ͦͦΣ 
͙ͤ͊ͭͫͤͭ͜Έͤ͊ ͍͍͙͚͒ͨͦ͒ͤ͜͜ ͪͦ͒͘͜͡ ͯ ͍͊͒͟͡ͼ͜ 
ζ˾͙ͦ͒͘͜͡»͊͋ͦͤ͊  ͦͨͼ͜Ό ζ˹͙͚͊ͫͭͯͨͤ 
ͪͦ͒͘͜͡ηκζ˽͔͔͚ͦͨͪ͒ͤ͜ ͪͦ͒͘͜͡η͍ ͙͚ͤ͗ͤ͜ ;͙͊ͫͭͤ͜ 
͙ͫͭͦͪͤ͜͟.



˴ͪͦ͟6: ˭ ͍͊ͨͦͤͭ͜Έ ˢ͔ͤͭͯ͟, ͨ ͔͔͎ͪ͡ΎͤΈ͔ͭ ͒͊ͤ͜ ͭ͊ 
͍͔͊ͪ͘΄ͭ͜Έ ͔ͪΊͫͭͪ͊ͼ͜Ό ðɔɕɓɉɓɇɋɊɒɒɤ 

20

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ 
ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

˹͙͊ͭͫͤͭ͜Έ ͤ͊ ζ+»ͨ͒͜ ͍͍͒ͨͦ͒͒͜͜Ό ζ́͊͟ηΣ ΅ͦ͋ 
͙͒ͦ͒͊ͭ ͔ͤͦ͋ͻ͔͒ͤ͜ ͍͔͊͒ͤͤ͟͡Ύ.

˭͍ͤͦͯ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ζҌηΣ ͊ ͨͦͭͣ͜ ͤ͊ ͤͦͨͯ͟͟ 
ζˤ͙͙͋ͪ͊ͭ ͺ͚͊͡ηΦ ˤ͙͔͋ͪͭ͜Έ ͺ͚͊͡Σ Ύ͙͚͟ ͍͙ 
ͻͦ;͔͔ͭ ͙͙͙ͨͪͪͨͭ͟͜Σ ͍͍͔͒ͭ͜Έ ͙ͦͨͫ ͯ ͔ͨͦ͡ ζ˻͙ͨͫη ͜ 
͙ͤ͊ͭͫͤͭ͜Έ ζ˻»˴.

˽͍ͦͭͦͪͭ͜Έ ͚ͭͦ ͙͚ͫ͊ͣ ͨͪͦͼ͔ͫ ͒͡Ύ ͎ͦ͗ͤͦͦ͟ 
͙͊ͨͭ͊ͤͤ͘ΎΣ ͒ͦ Ύ͎ͦͦ͟ ͨͦͭͪ͋ͤͦ͜ ͙͒ͦ͒͊ͭ 
͍͔ͨ͒ͭͪ͒͗ͯ͜Ό;͙͚ ͔͒ͦͯͣͤͭ͟.

̋ͦ͋ ͔͔͚͙ͨͪͭ ͍͒͜ ͎ͦ͒ͤͦͦ ͪͦ͒ͯ͘͜͡ ͒ͦ ͤ͜΄͎ͦͦΣ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͍͍͙͚͒ͨͦ͒ͤ͜͜ ͪͦ͒͘͜͡ ͯ ͍͊͒͟͡ͼ͜ ζ˾͙ͦ͒͘͜͡» ͊ ͋ͦ 
ͤ͊ ͦͨͼ͜Ό ζ˹͙͚͊ͫͭͯͨͤ ͪͦ͒͘͜͡ηκζ˽͔͔͚ͦͨͪ͒ͤ͜ ͪͦ͒͘͜͡η ͯ ͙͚ͤ͗ͤ͜ ;͙͊ͫͭͤ͜ ͙ͫͭͦͪͤ͜͟.



ȯɕɓɏ6: ˭͍͊ͨͦͤͭ͜Έ ˢ͔ͤͭͯ͟, ͨ ͔͔͎ͪ͡ΎͤΈ͔ͭ ͒͊ͤ͜ ͭ͊ 
͍͔͊ͪ͘΄ͭ͜Έ ͔ͪΊͫͭͪ͊ͼ͜Ό ðɔɕɓɉɓɇɋɊɒɒɤ 

̋ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͒͊ͤ͜Σ ͍͍͔͔͒ͤ͜ ͤ͊ ͍ͫ͜ͻ ͪͦ͊͟͟ͻ 
͔ͪΊͫͭͪ͊ͼ͜͝Σ ͙ͤ͊ͭͫͤͭ͜Έ ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭ».

˨͡Ύ ͍͔͊ͪ͘΄͔ͤͤΎ ͔ͪΊͫͭͪ͊ͼ͜͝ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ 
ζ˭͔͊ͪΊ͍͙ͫͭͪͯ͊ͭͫΎηΦ ˹͊ ͔ͪ͊ͤ͟͜ ͘ΩΎ͍͙ͭΈͫΎ 
͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͘ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύͣ ͨͦ͒͊ͤͤΎ ͔͍͒ͦͯͣͤͭ͟͜ 
ͤ͊ ͔ͪΊͫͭͪ͊ͼ͜Ό.

21

˨͜Ύ3: ˭ ͔͊ͪΊ͚͔ͫͭͪͯͭ ͒͊ͤ͜ 
ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022



˽ͫ͜͡Ύ ͍͔͊ͪ͘΄͔ͤͤΎ ͔ͪΊͫͭͪ͊ͼ͜͝ ͍͙ ͍͙ͨͦͤͤ͜ ͙͙ͦͭͪͣ͊ͭ ͙ͭͪ ͍͙͊ͭͦͣ͊ͭ;ͤͦ ͎͔͔͍ͤͪͦ͊ͤ͘͜ ͔͔ͭͪͦͤͤ͟͜͡ ͙͙ͫͭ͡Φ ̒͟΅ͦ 
͔͔͙ͭͪͦͤͤ͟͡ͻ ͙͍ͫͭ͜͡ ͔ͤͣ͊Ί ͍ ͨ͊ͨͼ͜ ζˤͻ͒ͤ͜͜ηΣ ͔͔͍͔ͨͪͪͭ͜ ͨͦ΄͍ͭͦͯ ͙ͫͪͤ͟Έͯ͟ ͤ͊ ͫͨ͊ͣκ͔ͤ͋͊͗͊ͤ͜ 
͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ. 

22

˨͜Ύ пΥ ˿͍ͭͦͪͭ͜Έ ͨ͊ͪͦ͡Έ ͭ͊ ͍͚ͯ͒ͭ͜͜Έ ͯ ͙͔ͫͫͭͣͯ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

˽͔ͪ΄͙͚ ͔͔͙͚ͭͪͦͤͤ͟͡ ͙ͫͭ͡ ͍͔ͨ͒ͭͪ͒͗ͯ͜ΊΣ ΅ͦ 
͔ͪΊͫͭͪ͊ͼ͜Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ ͋ͯ͊͡ ͊͘ͺ͍ͫͦ͊ͤ͊͜͟ ͍ ͙͔ͫͫͭͣ͜Φ 
͔̇ ͔ͤ ͦͤ͊͘;͊ΊΣ ΅ͦ ͨͪͦͺ͜͡Έ ͯͫͨ͜΄ͤͦ ͍͔ͫͭͦͪͤͦ. ˽͔͔͍͔ͪͪͭ͜ ͨ͊ͨͯ͟ ζˤͻ͒ͤ͜͜η ͭ͊ ζ˿ͨ͊ͣκ˹͔͋͊͗͊ͤ͜ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύη 

͍͊΄ͦ͝ ͨͦ΄͍ͭͦͦ͝ ͙ͫͪͤ͟Έ͙͟Φ 
̒͟΅ͦ ͍͙ ͔ͤ ͙͙ͦͭͪͣ͊͡ ͎͙͚͒ͪͯ ͜ ͔͚ͭͪͭ͜ ͔͔͙͚ͭͪͦͤͤ͟͡ ͙ͫͭ͡ ͘͜ 
͙ͨͦͫ͊ͤͤ͡Ύͣ ͒͡Ύ ͙ͫ͒͊ͤͤ͟Ύ ͨ͊ͪͦ͡Ύ ͭ͊ ͍ͻͦ͒ͯ ͍ ͙͔ͫͫͭͣͯΣ ͔ͪΊͫͭͪ͊ͼ͜Ύ 
͍͊΄͎ͦͦ ͨͪͦͺ͜͡Ό ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ ͔ͤ ͋ͯ͊͡ ͯͫͨ͜΄ͤͦΌ. ˽ ͙ͪ;͙ͤͦΌ ͔ͣͦ͗ 
͙͋ͯͭ ͦ͒ͤ͊ ͘ ͙ͤ͗;͔͊ͤ͊͘͘;͔͙ͤͻ ͙ͫͭͯ͊ͼ͚͜:

-˽ͪͦͺ͜͡Έ ͨͦͫͭ͊;͊͡Έ͙͍͔ͤ͊͗͟ ͔͊ͪ͘Ί͍͙͚ͫͭͪͦ͊ͤ ͯ ͙͔ͫͫͭͣ͜ ͘ ͭ͊ͦ͟Ό 
ͫ͊ͣͦΌ ͍ͤ͊ͦ͘Ό ͦͣͨ͊ͤ͟͜͝Τ 
-˽ͪͦͺ͜͡Έ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ ͍͔͗ ͔͊ͪ͘Ί͍͙͚ͫͭͪͦ͊ͤ ͯ ͙͔ͫͫͭͣ͜ ͘ ͭ͊ͦ͟Ό 
ͫ͊ͣͦΌ ͔͔ͭͪͦͤͤͦ͟͡Ό ͔͊͒ͪͫͦΌ ͙͍ͦͪͫͭͯ͊͟;͊κͦͤͭ͊ͭͤͦ͟͟͝ ͙ͦͫͦ͋Φ 
̋ͦ͋ ͙͙ͦͭͪͣ͊ͭ ͎͒ͦͨͦͣͦͯΣ ͍͘ΩΎ͗ͭ͜ΈͫΎ ͘ ͙ͦͦͪ͒ͤ͊ͭͦͪͦͣ͟ ͘͜ 
͍͔͊ͯͨ͘͟͜͡ΈΣ Ύ͙͚͟ ͔ͪͯ͟Ί ͔͔ͭͤ͒ͪͦͣΣ ͍ Ύͦͣͯ͟ ͍͙ ͻͦ;͔͔ͭ ͍͘Ύ͙ͭ 
ͯ;͊ͫͭΈ.

ˤˢˬ˶ˮˤ˻
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˨͜Ύ пΥ ˿͍ͭͦͪͭ͜Έ ͨ͊ͪͦ͡Έ ͭ͊ ͍͚ͯ͒ͭ͜͜Έ ͯ ͙͔ͫͫͭͣͯ ό͍͔ͨͪͦ͒ͦ͗ͤͤΎύ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

̒͟΅ͦ ͨͪͦͺ͜͡Έ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ ͋ͯͦ͡ ͯͫͨ͜΄ͤͦ ͍͔ͫͭͦͪͤͦΣ ͍͙ 
͍͙ͨͦͤͤ͜ ͙͙ͦͭͪͣ͊ͭ ͎͙͚͒ͪͯ ͔͔͙͚ͭͪͦͤͤ͟͡ ͙ͫͭ͡Σ ͎͔͔͍͙͚ͤͪͦ͊ͤ͘ 
͙͔ͫͫͭͣͦΌΦ ͔͚̇ ͔͔͙͚ͭͪͦͤͤ͟͡ ͙ͫͭ͡ ͙ͣͫͭͭ͜Έ ͙ͨͦͫ͊ͤͤ͡Ύ ͒͡Ύ 
͙͍͊ͭ͊͟ͼ͜͝ ͍͎ͦ͋ͦͦͦ͜͟͡ ͙͊ͨͫͯ͘Σ ͍͍͔ͫͭ͊ͤͦͤͤ͡Ύ ͨ͊ͪͦ͡Ύ ͜ ͎ͦͤ͊͜͡ ͒͡Ύ 
͍ͻͦ͒ͯ ͍ ͙͔ͫͫͭͣͯΦ ˹͙͊ͭͫͤͭ͜Έ ζˢ͙͍͍͙ͭͯ͊ͭ͟ ͍͚ͫ͜ ͍͙͚ͦ͋ͦ͜͟͡ 
͙͊ͨͫ͘η ͊͋ͦ ͫͦͨ͟͜Ό͚͔ͭκ͍͍͔ͫͭ͊ͭ ¦w[-͔͊͒ͪͫͯ ͘ ͔͔͎ͭͪͦͤͤͦͦ͟͡ ͙ͫͭ͊͡ 
͍ ͔͙͚͊͒ͪͫͤ ͪΎ͒ͦ͟ ͍͊΄͎ͦͦ ͔͋ͪ͊ͯͪ͊͘.

ˤ͙͒ͪ͜͟ΊͭΈͫΎ ͫͭͦͪͤ͊͜͟ ζ˹͊͊͡΄͍ͭͯ͊ͤͤΎ ͨ͊ͪͦ͡ΎηΦ 
ˤ͍͔͒ͭ͜Έ ͨ͊ͪͦ͡ΈΦ ˽͍ͦͭͦͪͤͦ ͍͍͔͒ͭ͜Έ 
ͨ͊ͪͦ͡Έκ˽͍͔͒ͭͪ͒͜Έ͔ͭ ͨ͊ͪͦ͡ΈΦ
˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͤͦͨͯ͟͟ ζ˿͙͙ͤͯͭ͟ ͨ͊ͪͦ͡Έη.
̒͟΅ͦ ͨ͊ͪͦ͡Έ ͍͍͔͙͚ͫͭ͊ͤͦͤ͡ ͯͫͨ͜΄ͤͦΣ ͤ͊ ͔ͪ͊ͤ͟͜ 
͘ΩΎ͍͙ͭΈͫΎ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͨͪͦ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜ΎΣ ͊ 
ͤ͊ ͍͊΄ͯ ͔͔ͭͪͦͤͤͯ͟͡ ͔͊͒ͪͫͯ ͔͋ͯ͒ ͤ͊͒ͫ͊ͤͦ͜͡ ͙ͫͭ͡ 
͘ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύͣ.
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˨͜Ύ4: ˿ ͍ͭͦͪͭ͜Έ ͨ͊ͪͦ͡Έ ͭ͊ ͍͚ͯ͒ͭ͜͜Έ ͯ ͙ͫ ͔ͫͭͣͯ (͍͔ͨͪͦ͒ͦ͗ͤͤΎύ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

˹͙͊ͭͫͤͭ͜Έ ζ˽͍͙͙ͪͦ͒ͦ͗ͭ ͍ͻ͒͜ηΣ ΅ͦ͋ ͔͔͚͙ͨͪͭ ͤ͊ ͫͭͦͪͤͯ͜͟ ζˤͻ͒͜ ͤ͊ ͨ͊ͭ͡ͺͦͪͣͯ vǳŀƴǘǳƳηΦ ˴ͪͣ͜ ͎ͭͦͦΣ ͙ͦ͒ͤ ͘ 
͙͙ͦͭͪͣ͊ͤͻ ͍͙͊ͣ ͔͔͙ͭͪͦͤͤ͟͡ͻ ͙͍ͫͭ͜͡ ͙ͣͫͭͭ͜Έ ͙ͨͦͫ͊ͤͤ͡Ύ ͒͡Ύ ͍ͻͦ͒ͯ ͍ ͙͔ͫͫͭͣͯΦ ˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͔ͨͦ͡ ζ˨ͦͫͭͯͨ ͒ͦ 
͊ͫͭͦͫͯͤͯ͘͟η, ͍ ͍͔͒ͭ͜Έ ͍ͫͦ͝ ͍ͦ͋ͦ͜͟͜͡ ͒͊ͤ͜ ό͔͊͒ͪͫ͊ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭ Ύ͟ ͔͙͒ͤͭ͜ͺ͊ͭͦͪ͜͟ ͙͍ͦͪͫͭͯ͊͟;͊ ͭ͊ ͍͍͔͙͚ͫͭ͊ͤͦͤ͡ 
͍͙͊ͣ ͨ͊ͪͦ͡Έύ ͜ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ͍͚͙̂ͭ͜».
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˨͜Ύ4: ˿ ͍ͭͦͪͭ͜Έ ͨ͊ͪͦ͡Έ ͭ͊ ͍ͯ ͚͒ͭ͜͜Έ ͯ ͙ͫ ͔ͫͭͣͯ (͍͔ͨͪͦ͒ͦ͗ͤͤΎύ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

ˤ͍͔͒ͭ͜Έ ͣ͜ΩΎ ͙͍ͦͪͫͭͯ͊͟;͊ ό͔͔ͭͪͦͤͤ͊͟͡ 
͔͊͒ͪͫ͊Σ ͔͊ͪ͘Ί͍ͫͭͪͦ͊ͤ͊ ͯ ͍͊΄ͦͣͯ 
ͨͪͦͺ͜͜͡ύ ͭ͊ ͨ͊ͪͦ͡ΈΦ ˹͙͊ͭͫͤͭ͜Έ ͤ͊ 
ͤͦͨͯ͟͟ ζ͍͚͙̂ͭ͜η.

˽ͦͪͭ͊͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ vǳŀƴǘǳƳ 
͔͔ͨͪ͒͋͊;͊Ί ͚ͤ͊͒ͤͯ͜ ͔͔͍ͨͪͪͯ͜͟ ͭ͊ 
͔͔͊͋ͨ͘͘;ͯΊ ΅͔ ͙ͦ͒ͤ ͍͔ͪͤ͜Έ ͔͔͙͋ͨ͘͟ 
͒͡Ύ ͍͊΄͎ͦͦ ͨͪͦͺ͜͡Ύ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟.

˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͦͨͼ͜Ό ζ˨͍͙͙ͦͦͭ͘͡ 
͔͔͋ͨ͘;ͤͯ ͔͔͍ͨͪͪͯ͜͟η.
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˨͜Ύ пΥ ˿͍ͭͦͪͭ͜Έ ͨ͊ͪͦ͡Έ ͭ͊ ͍͚ͯ͒ͭ͜͜Έ ͯ ͙ͫ ͔ͫͭͣͯ ό͍͔ͨͪͦ͒ͦ͗ͤͤΎύ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

˹͊ ͙͚͒͊ͤ ͔ͣͦͣͤͭ ˽ͦͪͭ͊͡ 
ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ vǳŀƴǘǳƳ ͨͪͦͨͦͤͯΊ 
͔ͣͭͦ͒ ͔͔͋ͨ͘;ͤͦ͝ ͔͔͍͙ͨͪͪ͜͟ ͊͘ 
͎͒ͦͨͦͣͦͦΌ ͔͙͊͒ͪͫ ͔͔ͭͪͦͤͤͦ͟͡͝ 
ͨͦ΄͙ͭΣ Ύͯ͟ ͍͙ ͍͙͊͊͘͟͡ ͨ͒͜ ;͊ͫ 
͔ͪΊͫͭͪ͊ͼ͜͝Φ ˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͔ͨͦ͡ 
ζ˩͔ͭͪͦͤͤ͊͟͡ ͨͦ΄ͭ͊η.

˹͔͊͋͊ͪͦͣ͘ ͍͙ ͙ͦͭͪͣ͊Ί͔ͭ 
͔͔͙͚ͭͪͦͤͤ͟͡ ͙ͫͭ͡ ͤ͊ ͔͊͒ͪͫͯ 
͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭΣ ͔͊ͪ͘Ί͍ͫͭͪͦ͊ͤͯ ͯ 
͍͊΄ͦͣͯ ͨͪͦͺ͜͜͡Σ ͘ ͍͙ͦ͒ͤͦͪ͊ͦͣ͘ 
͔ͨ͊ͪͦͣ͡ ͒͡Ύ ͍͊΄͎ͦͦ ͍͎ͦ͋ͦͦͦ͜͟͡ 
͙͊ͨͫͯ͘ ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟ ¦b vǳŀƴǘǳƳΦ 
˴ͦ͒ ͒ͦͫͭͯͨͯ ͚͙͚͒ͫͤ͜ ͨͪͦͭΎ͎ͦͣ ол 
ͻ͍͙͙ͤ͡Φ
ˤ͍͔͒ͭ͜Έ ͦ͒͟ ͜ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͤͦͨͯ͟͟ 
ζ˽͔͔͍͙͙ͪͪͭ͜ ͔͊͒ͪͫͯ ͔͔ͭͪͦͤͤͦ͟͡͝ 
ͨͦ΄͙ͭ».
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˨͜Ύ4: ˿ ͍ͭͦͪͭ͜Έ ͨ͊ͪͦ͡Έ ͭ͊ ͍͚ͯ͒ͭ͜͜Έ ͯ ͙ͫ ͔ͫͭͣͯ (͍͔ͨͪͦ͒ͦ͗ͤͤΎύ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

˹͊ ͔ͪ͊ͤ͟͜ ͘ΩΎ͍͙ͭΈͫΎ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͨͪͦ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜ΎΦ ˹͙͊ͭͫͤͭ͜Έ 
ͤ͊ ͤͦͨͯ͟͟ ζ˥͍ͦͭͦͦη.
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˨͜Ύ4: ˿ ͍ͭͦͪͭ͜Έ ͨ͊ͪͦ͡Έ ͭ͊ ͍͚ͯ͒ͭ͜͜Έ ͯ ͙ͫ ͔ͫͭͣͯ (͍͔ͨͪͦ͒ͦ͗ͤͤΎύ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

ˤ͙ ͍͚ͯ͜΄͙͡ ͤ͊ ͨͦͪͭ͊͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ vǳŀƴǘǳƳ ͨ͒͜ ͍ͫͦͣ͝ ͨͪͦͺ͔ͣ͜͡ 
ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟.
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̒͟΅ͦ ͍͙ ͙͊͋ͯ͘͡ ͨ͊ͪͦ͡Έ/ ̒͟ ͍͙͙ͫͭͦͪͭ ͍͙͚ͤͦ ͨ͊ͪͦ͡Έ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 
˾͔Ίͫͭͪ͊ͼ͜Ύ ͨͪͦͺ͜͡Ύ

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

̒͟΅ͦ ͍͙ ͙͊͋ͯ͘͡ ͨ͊ͪͦ͡Έ ͍͎ͫͦͦ ͨͪͦͺ͜͡Ό ͤ͊ ˽ͦͪͭ͊͜͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ vǳŀƴǘǳƳΣ 
͙͚͔͒ͦͭͪͣͯͭͫΎ ͤͫͭͪͯ͜͟ͼ͚͜Σ ͍͔͔͙ͤ͊͒ͤͻ ͭͯͭ.



оΦ ˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟
̂ ͼΈͦͣͯ ͪͦ͒͘͜͜͡ ͎ͪͦ͘͡Ύͤͯͭͦ ͨͪͦͼ͔ͫ ͨͦ͒͊ͤͤΎ ͔͔͙ͭͤ͒ͪͤͻ ͊͘Ύ͍ͦ͟Σ ͍͟͡Ό;͊Ό;͙ ͨͦ΄ͯ͟ ͜ ͔͔͎ͨͪ͡Ύ͒ ͔͔͎͍͍ͨͪͦͦͪ͜ ͯ ͙͔ͫͫͭͣ͜Σ 
ͯ;͊ͫͭΈ ͯ ͔͔͎͍ͨͪͦͦͪ͊ͻ ͭ͊ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΣ ͊ ͭ͊ͦ͗͟ ͦͫͭ͊ͭͦ;͔ͤ ͨͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ 
͊͘Ύ͍͙͟ ͚ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͎ͭͦͦΣ ΅ͦ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟ ͨͦ͒͊ͤͦΦ

30

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
ͫͭͦͪͤͯ͜͟ ˭ͣͫͭ͜

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

оΦм ˽ͦ΄ͯ͟ ͔͔͍ͭͤ͒ͪ͜
Å ͍͚̂͒ͭ͜͜Έ ͯ ͙͔ͫͫͭͣͯ ͭ͊ ͍͙͚͔ͦͤ͊ͭ͟ ͨͦ΄ͯ͟ 
͙͍͙͊ͭͤ͟ͻ ͔͔͎͍͍ͨͪͦͦͪ͜

Å ˿͊͟;͚͔͊ͭ ͔͔ͭͤ͒ͪͤͯ ͔͒ͦͯͣͤͭ͊͟ͼ͜Ό

оΦн ̂;͊ͫͭΈ ͯ ͔͔ͭͤ͒ͪ͜κ͔͔͎͍ͨͪͦͦͪ͊ͻ
Å˽͙͒ͨ͜΄ͭ͜ΈͫΎ ͤ͊ ͔͔ͭͤ͒ͪκ͙͚ͨͪͣͭ͜Έ 
͊ͨͪͦ͘΄͔ͤͤΎ

Å˽͚͔ͦ͒͊ͭ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟ ͤ͊ ͔͔͎͍ͨͪͦͦͪ͊ͻ

Å˹͚͔͊͒͊ͭ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͍͙͎͙ͣͦκ͍͔͊͊ͤͭ͊͗ͭ͘ 
͍ͫͯͨͪͦ͒ͤͯ͜ ͔͒ͦͯͣͤͭ͊͟ͼ͜Ό

Åˤ͍͔ͫͭ͊ͭ ͙ͨͦ͘ͼ͜͝Σ ͟͜͡Έͫͭ͟͜Έ ͭ͊ ͼ͙ͤ͜ ͊͘ 
͙͙ͦ͒ͤͼΌ

Å˭͔͔͋ͪ͗ͭ͜Έ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟ ͤ͊ ͨͦͭͣ͜

оΦо ˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟
Å˽͔͔͍͔ͪͪͭ͜ ͍͍͒ͨͦ͒͜͜͜

Å˽͚͔ͦ͒͊ͭ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟

Å˽͔͔͎ͪ͡ΎͤΈ͔ͭ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

оΦп ˽͎͍͒ͦͭͦ͊͜͟ ͒ͦ ͨͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ͍ 
͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ ό͔͍ͤͦ͋ͦΩΎ͍ͦͦ͘͟ύ
Å˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ͯ ͺͦͪͣ͊ͭ͜ Φ·a[

Å˭͍͔͊͊ͤͭ͊͗ͭ ͔ͨ͊ͭ͟ ͚ͨͦ͒͜ ͯ ͺͦͪͣ͊ͭ͜Φ·a[

Åˤ͙͚͔͒ͪͭ͜͟ ͺ͚͊͡ Φ·a[ ͍ 9ȄŎŜƭ

Å˭͍͊ͨͦͤͭ͜Έ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ ͍ 
Excel

Å˭͍͔͊͊ͤͭ͊͗ͭ ͺ͚͊͡ ͯ ͙͔ͫͫͭͣͯ ͭ͊ ͚͔ͨͦ͒͊ͭ 
͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟
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ɿʜʽʡʩʥʽʪʴ ʧʦʰʫʢ ʪʘ ʦʛʣʷʜ ʧʝʨʝʛʦʚʦʨʽʚ

ʇʨʠʡʤʽʪʴ ʟʘʧʨʦʰʝʥʥʷ/ʧʽʜʧʠʰʽʪʴʩʷ ʥʘ ʪʝʥʜʝʨ/ʩʪʚʦʨʽʪʴ 
ʚʽʜʧʦʚʽʜʽ

ʅʘʜʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʫ ʨʦʟʜʽʣʽ çɺʠʤʦʛʠè

ɿʘʚʘʥʪʘʞʪʝ ʜʦʢʫʤʝʥʪʠ

ɺʢʣʶʯʽʪʴ ʮʽʥʫ(-ʠ)

ʇʝʨʝʛʣʷʥʴʪʝ/ʧʝʨʝʚʽʨʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʥʜʝʨʥʽ ʧʨʦʧʦʟʠʮʽʾ ʪʘ 
ʧʦʜʘʡʪʝ ʪʝʥʜʝʨʥʫ ʟʘʷʚʢʫ

1

4

3

2

5

6
˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς

ˬ͍͔ͦͭͤΈ 2022

˴ͦͪͦͭ͟͜ ͍͙ͤ͊ͫͭ͊ͤͦ ͘ ͨͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ͤ͊ ͨͦͪͭ͊͜͡ Quantum

˻͍ͫͤͦͤ͜ ͙ͪͦ͟͟ ͙ͨͪ ͨͦ͒͊ͤͤ͜ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ͤ͊ ͨͦͪͭ͊͜͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum Ί ͙͙ͭ͊ͣ͟:



3.1 ˽ ͦ΄ͯ͟ ͔͔͎͍͍ͨͪͦͦͪ͜ ς̂ ͍͚͒ͭ͜͜Έ ͯ ͙͔ͫͫͭͣͯ
̋ͦ͋ ͪͦͨͦ͘;͙͊ͭ ͨͦ΄ͯ͟ ͍ͫ͜ͻ ͍͙͙͒ͪͭ͜͟ͻ ͔͔͍ͭͤ͒ͪ͜ ˽˾˻˻˹, ͍ ͍͚͔͒͒͊ͭ͜͜: UNGM, ˽ ͍͔ͦ͒ͦͣͤͤ͜͡Ύ ͨͪͦ ͍͊ͯͨ͘͟͜͡Ό ˽˾˻˻˹
̋ͦ͋ ͨͦ;͙͊ͭ ͯ;͊ͫͭΈ ͯ ͔͔ͭͤ͒ͪ͜ ;͔͔ͪ͘ ͨͦͪͭ͊͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum, ͫ ͙͚͔ͦͪͫͭ͊ͭͫ͟Ύ URL-
͔͊͒ͪͫͦΌΥhttp://supplier.quantum.partneragencies.orgͭ ͊ ͍͚ͯ͒ͭ͜͜Έ ͯ ͙͔ͫͫͭͣͯΣ ͍͙͙͍ͦͪͫͭͦͯ͟Ό;͙ ͍͚ͫ͜ ͔͊ͪ͘Ί͍͙͚ͫͭͪͦ͊ͤ 
͔͙͒ͤͭ͜ͺ͊ͭͦͪ͜͟ ͙͍ͦͪͫͭͯ͊͟;͊ (͔͊͒ͪͫ͊ ͔͔ͭͪͦͤͤͦ͟͡͝ ͨͦ΄͙ͭ) ͜  ͨ͊ͪͦ͡Έ. 
ˤ͙͚͔ͦͤ͊ͭ͟ ͙ͪͦ͟͟ ͒͡Ύ ͨͪͦͼ͔ͫͯ ͔͔͍͙ͨͪͪ͜͟ MFA. 
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

̒͟΅ͦ ͍͙ ͍͔͗ ͔͊ͪ͘Ί͍ͫͭͪͦ͊ͤ͜ ͍ ͙͔ͫͫͭͣΣ ͔͊͡ ͙͊͋ͯ͘͡ 
ͨ͊ͪͦ͡Έ, ͋ ͯ͒Έ ͊ͫ͊͟͡Σ ͔ͤ ͔ͪΊ͚͔ͫͭͪͯͭͫΎ ͍ͤͦͯ͘.

̒͟΅ͦ ͍͙ ͙͊͋ͯ͘͡ ͨ͊ͪͦ͡Έ, ͫ ͙͚͔ͦͪͫͭ͊ͭͫ͟Ύ ͦͨͼ͜ΊΌ 
ζ˽ͦͭͪ͋ͤ͊͜ ͎͒ͦͨͦͣͦ͊ ͘ ͍ͻͦ͒ͦͣ ͯ ͙͔ͫͫͭͣͯ?»
˹͙͊ͭͫͤͭ͜Έ ͭͯͭ͜ ͍͙͚͔ͦͤ͊ͭ͟ ͙ͪͦ͟͟Σ ͔ͤͦ͋ͻ͒ͤ͜͜ 
͒͡Ύ ͦͨͼ͜͝ζ˭͙͊͋ͯ͡ ͨ͊ͪͦ͡Έη.

ˤˢˬ˶ˮˤ˻

https://www.ungm.org/
https://procurement-notices.undp.org/
https://eur03.safelinks.protection.outlook.com/?url=http://supplier.quantum.partneragencies.org/&data=04|01|vladimir.popnikolov@undp.org|6b6e584bc2e040a479d108d9ad98f5e8|b3e5db5e2944483799f57488ace54319|0|0|637731694728072716|Unknown|TWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0=|3000&sdata=eLkC9h2YUP5t5P5CDkVQW+iQaNyVd50j/pNozn9ECcg=&reserved=0


оΦм ˽ͦ΄ͯ͟ ͔͔͎͍͍ͨͪͦͦͪ͜ ς˽ ͔͔͚ͪ͒ͭ͜Έ ͤ͊ ͫͭͦͪͤͯ͜͟ ͨͦ΄ͯͯ͟

˽ͫ͜͡Ύ ͍ͻͦ͒ͯ ͯ ͍͚ͫ͜ ͍͙͚ͦ͋ͦ͜͟͡ ͙͊ͨͫ͘  ͨͪͦͺ͜͡Ύ 
ͨͦͫͭ͊;͊͡Έ͙ͤ͊͟Σ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͦͨͼ͜Ό ζ˽ͦͪͭ͊͡ 
ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ηΦ

33

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͙ͨͦͫ͊ͤͤ͡Ύ ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭ ͙͍͊ͭͤ͟͜ 
͔͔͎͍͙ͨͪͦͦͪη.

˽͔͔͎͍͙ͪͦͦͪ ςͼ͔ ͔ͭͪͣͤ͜Σ Ύ͙͚͟ ͍͙͙͍ͦͪͫͭͦͯ͟ΊͭΈͫΎ ͒͡Ύ ͨͦͤ͊͘;͔ͤͤΎ 

͔͔ͭͤ͒ͪ͊ ͍ ͙͔ͫͫͭͣ͜ hǊŀŎƭŜCloud.



3.1 ˽ ͦ΄ͯ͟ ͔͔͎͍͍ͨͪͦͦͪ͜ ς˿ ͙͚͔ͦͪͫͭ͊ͭͫ͟Ύ ͺ͜͡Έ͙ͭͪ͊ͣ ͨͦ΄ͯͯ͟

34

ˣͯ͒ͯͭΈ ͔͔ͨͪ͜͡;͔ͤ͜ ͍ͫ͜ ͨͦͭͦ;ͤ͜ ͨͯ͋͜͡;ͤ͜ ͔͔͙ͭͤ͒ͪ (͔͔͎͍͙ͨͪͦͦͪ).
ˤ͙ ͔͔ͣͦ͗ͭ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͨͦ΄͍ͯͦͯ͟ ͙͔ͫͫͭͣͯ ͒͡Ύ ͺ͜͡Έ͍ͭͪͯ͊ͤͤΎ ͭ͊ ͔͔͎ͨͪ͡Ύ͒ͯ 
ͨͦͭͦ;͙ͤͻ ͔͔͍ͭͤ͒ͪ͜ ͊͘ ͔͙͒ͤͭ͜ͺ͊ͭͦͪͦͣ͜͟ ͔͔͎͍͍ͨͪͦͦͪ͜, ͤ ͍͊ͦ͘Ό, ͒ ͙͊ͭ͊ͣ 
͍͙͒ͪͭͭ͜͟Ύκ͙͊ͪͭͭ͘͟Ύ ͔͔͎͍͍ͨͪͦͦͪ͜ ͊͋ͦ ͙͙ͦͭͪͣ͊ͤͣ ͊ͨͪͦ͘΄͔ͤͤΎͣ.

Å ˽͔͔͎͍͙ͪͦͦͪς˱ ͔͙͒ͤͭͺ͊ͭͦͪ͜͟ ͔͔ͭͤ͒ͪ͊ ͊ͤ͊͘͘;͊ΊͭΈͫΎ ͯ ͍͍͒ͨͦ͒ͤͦͣͯ͜͜ 
͍͔ͨͦ͒ͦͣͤͤ͜͜͡ ͨͪͦ ͍͊ͯͨ͘͟͜͡Ό.

Å ˹͍͊͊͘ς́ ͊ͦ͗͟ ͊ͤ͊͘͘;͊ΊͭΈͫΎ ͯ ͍͍͒ͨͦ͒ͤͦͣͯ͜͜ ͍͔ͨͦ͒ͦͣͤͤ͜͜͡ ͨͪͦ ͍͊ͯͨ͘͟͜͡Ό.
Å ˨͙͊ͭ ͨͯ͋͊͜͟͡ͼ͜͝ ͔͔͎͍͍ͨͪͦͦͪ͜ ͜ ͔͙ͭͪͣͤ͜ ͙͊ͪͭͭ͘͟Ύ. 
Å ˻͙͔ͭͪͣ͊ͤ ͊ͨͪͦ͘΄͔ͤͤΎ ς˭ ͍͙͊͗͒ ͙͊͘͡΄͚͔͊ͭ ͔͍͔͙ͤ͊ͨͦͤͤͣ͘.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˨͡Ύ ͺ͜͡Έ͍ͭͪͯ͊ͤͤΎ ͭ͊ ͔͔͎ͨͪ͡Ύ͒ͯ ͨͯ͋͜͡;͙ͤͻ ͔͔͍ͭͤ͒ͪ͜Σ 
͎ͦͦͦ͡΄͔͙ͤͻ ˽˾˻˻˹ ͯ ͔͍͚ͨͤ͜ ͪ͊ͤ͟͜͝, ͘ ͚͒ͫͤ͜Ό͚͔ͭ ͨͦ΄ͯ͟ ͊͘ 
͙ͭͪͼ͙ͺ͍͙ͪͦͣ ͦ͒ͦͣ͟ ͙ͪ͊ͤ͟͝(͙ͦ͒͟ ͪ͊ͤ͟͝ ISO),͙ͤ͊ͨͪ͊͒͟͡Σ 
˱ͪ͊͟, ͍ ͍͔͒ͭ͜Έ UNDP-IRQ ͯ  ͨͦ͜͡ ζ˽͔͔͎͍͙ͪͦͦͪη ͭ͊ ͙͊͘͡΄͔ͭ 
͙ͨͯͫͭͣ ͔ͨͦ͡ ζ˻͙͔ͭͪͣ͊ͤ ͊ͨͪͦ͘΄͔ͤͤΎη. ˹ ͙͊ͭͫͤͭ͜Έ 
ζ˽ͦ΄ͯ͟η.˹͊ ͔ͪ͊ͤ͟͜ ͘ΩΎ͍͡ΎͭΈͫΎ ͍ͫ͜ ͔ͪͯ͘͡Έ͙ͭ͊ͭ ͒͡Ύ 
ͨͦͭͦ;͙ͤͻ ͔͔͍ͭͤ͒ͪ͜ ͍͒͜ ˱ͪ͊ͯ͟.˴ͦ͒ ͒͡Ύ ͔͔͍ͭͤ͒ͪ͜Σ ͍͙͙͚͒͊ͤ y 
͍͒͒͊͜͜͡ͻ ΄ͭ͊͋-͍͙͙͊ͪͭͪ͟ - UNDP-HQ

˽͙ͪ͊͒͟͡

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

https://www.iso.org/obp/ui/


˴͔ͦ͗ͤ ͔͔͎͍͙͚ͨͪͦͦͪͤ ͨͪͦͼ͔ͫ ͯ ͙͔ͫͫͭͣ͜ ͣ͊Ί ͔͒͟͜͡Έ͊͟ 
͍ͪͦ͒͘͜͜͡Φ ˨͡Ύ ͔͔͎ͨͪ͡Ύ͒ͯ ͎ͦ͗ͤͦͦ͟ ͪͦ͒ͯ͘͜͡ ͙ͤ͊ͭͫͤͭ͜Έ 
ͤ͊ ͍͍͔͒ͨͦ͒ͤ͜͜ ͙ͨͦͫ͊ͤͤ͡Ύ ͯ ͨͦ͜͡ ζ˭ͣͫͭ͜͜ηΦ

ˤ͙͍͒ͪ͜͟΄͙ ͦͨͼ͜Ό ζ˻͎͡Ύ͒ηΣ ͙ͤ͊ͭͫͤͭ͜Έ ζ˾͎͙ͦͦͪͤͯͭ͘ 
͍͔ͫηΣ ΅ͦ͋ ͨͦ͋͊;͙͙ͭ ͍ͫ͜ ͒͊ͤ͜Φ
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

оΦм ˽ͦ΄ͯ͟ ͔͔͎͍͍ͨͪͦͦͪ͜ ς˽ ͔͔͎ͪ͡ΎͤΈ͔ͭκ͍͔͊͊ͤͭ͊͗ͭ͘ ͍͔͊͒ͤͤ͟͡Ύ

̋ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ t5C-͍͔ͪͫ͜Ό ͔͔͎͍͍ͨͪͦͦͪ͜Σ͍͙͔͋ͪͭ͜Έ ͦͨͼ͜Ό 
ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭ PDF».

̋ͦ͋ ͍͙͙͊͊ͤͭ͊͗ͭ͘ ͺ͚͙͊͡Σ ͙͔ͨͪͪͨͤ͟͜͜͡ ͒ͦ ͔͔͎͍͍ͨͪͦͦͪ͜Σ ͙ͤ͊ͭͫͤͭ͜Έ 
ͤͦͨͯ͟͟ ζ˨͜͝η.˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͍͙͔͋ͪͭ͜Έ ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭη
>>ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭ ͍͔͊͒ͤͤ͟͡Ύη.

ȲɅ ɏɓɋɒ˵Ɏ ɖɗɓɕ˵ɒɛ˵ ɌɅɌɒɅɜɊɒɅ 

ɉɅɗɅɇ˵ɉɏɕɍɗɗɤɗɅɌɅɏɕɍɗɗɤ ɗɊɒɉɊɕɘ. 

Ȼ˵ ɉɅɗɍ ɇɏɅɌɘɣɗɡ ɒɅ ɔɓɜɅɗɓɏ ɗɊɒɉɊɕɒɓɈɓ 

ɔɊɕ˵ɓɉɘ ɗɅɏ˵ɒɛɊɇɍɎ ɗɊɕɑ˵ɒ ɔɓɉɅɒɒɤ 

ɗɊɒɉɊɕɒɍɚ ɌɅɤɇɓɏ.

ˤˢˬ˶ˮˤ˻



˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

̂ͫ͜ ͺ͚͙͊͡Σ Ύ͟͜ ͒ͦ͒͊ΌͭΈͫΎ ͒ͦ ͔͔͎͍͍ͨͪͦͦͪ͜Σ ͔͔ͨͪ͜͡;͔ͤ͜ ͤ͊ ͫͭͦͪͤ͜ͼ͜ ζˤ͔͊͒ͤͤ͟͡ΎηΦ ̋ͦ͋ ͍͙͙͊͊ͤͭ͊͗ͭ͘ ͍ͫ͜ ͍͔͊͒ͤͤ͟͡ΎΣ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ 
ζ˨͜͝ηΣ ͨͫ͜͡Ύ ;͎ͦͦ ͍͙͔͋ͪͭ͜Έ ͦͨͼ͜Ό ζ˭͍͙͙͊͊ͤͭ͊͗ͭ ͍͔ͫη. ʕ ͔͊͒ͤͤ͟͡Ύ ͋ͯ͒ͯͭΈ ͍͔͊͊ͤͭ͊͗ͤ͘͜ ͯ ȊƛǇ-ͨ͊ͨͼ͜Σ Ύ͊͟ ͔ͣͦ͗ ͙͙ͣͫͭͭ͜ ͔͒͟͜͡Έ͊͟ 
ͨ͒ͨ͊ͨͦ͜͟ ͘ ͍͔͊͒ͤͤ͟͡Ύ͙ͣΦ ˤ͙͚͔͒ͪͭ͜͟ ȊƛǇ-ͨ͊ͨͯ͟ ͊͘ ͎͒ͦͨͦͣͦͦΌ ͔ͫͨͼ͊͜͡Έ͎ͤͦͦ ͊ͫͭͦͫͯͤͯ͘͟ ͜ ͚͔ͪͦͨ͊ͯͭ͘͟ ͨ͊ͨͯ͟ό-͙ύΦ

3.1 ˽ ͦ΄ͯ͟ ͔͔͎͍͍ͨͪͦͦͪ͜ ς˽ ͔͔͎ͪ͡ΎͤΈ͔ͭ ͔͔͎͍͙ͨͪͦͦͪκ͍͔͊͊ͤͭ͊͗ͭ͘ ͍͔͊͒ͤͤ͟͡Ύ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟
36



˽ͫ͜͡Ύ ͍ͻͦ͒ͯ ͍ ͙͔ͫͫͭͣͯ Ί ͍͒͊ ͙ͫͨͦͫͦ͋ ͙͚ͨͪͤΎ͙ͭ ͊ͨͪͦ͘΄͔ͤͤΎ:

1) ˹ ͊ ͫͭͦͪͤ͜ͼ͜ ζ˽ͦ΄ͯ͟ηɇɍɆɊɕ˵ɗɡ ɓɔɛ˵ɣ èȷɅɏé͍ ͨͦ͜͡ «˻͙͔ͭͪͣ͊ͤ ͊ͨͪͦ͘΄͔ͤͤΎη͜ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˽ͦ΄ͯ͟η. 
ˤ͙ͤ͊͘;͔ͭ/͍͙͔͋ͪͭ͜Έ ͔͔͎͍͙ͨͪͦͦͪ ͒͡Ύ ͍͍͎͒ͨͦ͒ͤͦͦ͜͜ ͔͔ͭͤ͒ͪ͊ ͚ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˽͍͔͙͙͒ͭͪ͒ͭ͜ ͯ;͊ͫͭΈη.

2) ˹ ͙͊ͭͫͤͭ͜Έ ͦͤͯ͜͟͟ ζ˽͍͔ͦ͒ͦͣͤͤ͜͡Ύη, ͍ ͙ͤ͊͘;͔ͭ ͍͍͔͒ͨͦ͒ͤ͜͜ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ, ͤ ͙͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˨͜͝ηͭ͊ ͍͙͔͋ͪͭ͜Έ ͦͨͼ͜Ό 
ζ˽͙͚ͪͤΎ͙ͭ ͊ͨͪͦ͘΄͔ͤͤΎη ͯ ͍͙ͨ͊͒ͤͦͣͯ ͔ͣͤΌ.

̋ͦ͋ ͍͒͜ͻ͙͙͙ͭ͡ ͊ͨͪͦ͘΄͔ͤͤΎ,͍͙͔͋ͪͭ͜Έ ͦͨͼ͜Ό ζˤ͒͜ͻ͙͙͙ͭ͡ ͊ͨͪͦ͘΄͔ͤͤΎη ͯ ͭͦͣͯ ͫ͊ͣͦͣͯ ͍͙ͨ͊͒ͤͦͣͯ ͔ͣͤΌ.

37
˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

3.2 ˽ ͙͚ͪͣͭ͜Έ ͊ͨͪͦ͘΄͔ͤͤΎ ͊͘ ͙͊ͪͭ͘͟͜ ͔͔ͭͤ͒ͪͤ͜ ͔͔͎͍͙ͨͪͦͦͪ

˨͔ͯ͗ ͍͙͍͊͗ͦ͡ ͙͙ͨ͒ͨͫ͊ͭͫ͜Ύ ͤ͊ 
ͨͦͭͦ;ͤ͜ ͔͔͎͍͙ͨͪͦͦͪΣ ͍ Ύ͙͟ͻ ͍͙ 
ͻͦ;͔͔ͭ ͍͘Ύ͙ͭ ͯ;͊ͫͭΈ. ̇ ͔ Ί͙͙͚͒ͤ 
ͫͨͦͫ͋͜ ͙͍͙ͦͭͪͣͯ͊ͭ ͍͙͊ͭͦͣ͊ͭ;ͤ͜ 
͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͔͔ͭͪͦͤͤͦ͟͡͝ 
ͨͦ΄ͭͦΌ ͘ ͤ͜ͺͦͪͣ͊ͼ͜ΊΌ ͨͪͦ ͋ͯ͒Έ-
Ύ͟͜ ͙ͣͤ͘͜Σ ͨͦΩ͍Ύ͊ͤ͘͘͜ ͼ͙ͣ 

͔͔ͭͤ͒ͪͦͣ.

˽˻˾ˢ˨ˢ



̋ͦ͋ ͙͙ͨ͒ͨͫ͊ͭͫ͜Ύ ͤ͊ ͔͔͎͍͙ͨͪͦͦͪΣ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˿͍͙͙ͭͦͪͭ ͍͍͒ͨͦ͒͜͜ΈηΦ ˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˭͔͔͎͙͋ͪͭη͜ 
ͨͪͦΊͭ͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͔͋ͯ͒ ͍͔͙͚ͫͭͦͪͤκ͔͔͔͙͚͋ͪ͗ͤ͘Φ ˤ͙ ͔͔ͣͦ͗ͭ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͪͦ͋ͦͭͯ ͤ͊͒ ͨͪͦΊͭͦͣ͟ 
͍͍͒ͨͦ͒͜͜͜ ͯ ͋ͯ͒Έ-Ύ͙͚͟ ͔ͣͦͣͤͭ ͨͪͦͭΎ͎ͦͣ ͔͔͎ͭͤ͒ͪͤͦͦ ͔ͨͪͦ͒ͯ͜Φ

38
˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

оΦн ˽͙͒ͨ͜΄ͭ͜ΈͫΎ ͤ͊ ͨͯ͋͜͡;ͤ͜ ͔͔͎͍͙ͨͪͦͦͪ



оΦн ̂;͊ͫͭΈ ͯ ͔͔͎͍ͨͪͦͦͪ͊ͻ ς˻ ͍ͫͤͦͤ͜ ͔͙ͦͣͨͦͤͤͭ͟ ͚ͦͤ͊ͤ͡-͊͘Ύ͍͙͟

39

̋ͦ͋ ͙ͨͦ͒͊ͭ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟ ͤ͊ ͨͦͪͭ͊͜͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜Σ ͨͦͫͭ͊;͊͡Έ͙͙ͤ͟ ͍͙ͨͦͤͤ͜ ͍͙͙ͦͤ͊ͭ͟ ͭ͊͟͜ о ͍͙ͦͫͤͦͤͻ ͙ͪͦ͟͟Υ

ü˨͚͔͊ͭ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͙͊ͨͭ͊ͤͤ͘Ύ ͍ ͪͦ͒͘͜͜͡ ζˤ͙͎͙ͣͦη͜ ͍͔͊͊ͤͭ͊͗ͭ͘ ͍͔ͨ͒ͭͪ͒͗ͯ͜Ό;ͯ ͔͒ͦͯͣͤͭ͊͟ͼ͜Ό

üˤ͊͗ͭ͟͜Έ ͼ͙ͤ͜ ͊͘ ͙͙ͦ͒ͤͼΌ ͒͡Ύ ͔ͤͦ͋ͻ͙͒ͤ͜ͻ ͙ͨͦ͘ͼ͚͜

ü˽͔͔͍͔ͪͪͭ͜ ͭ͊ ͚͔ͨͦ͒͊ͭ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό

˨͙͚͔ͦͭͪͣͯͭͫΈ ͤͫͭͪͯ͜͟ͼ͚͜ ͯ ͙ͨͦͫ͋ͤͯ͜͟Σ ΅ͦ͋ ͍͔͊ͪ͘΄͙͙ͭ 

͍ͫͦΌ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟Φ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

˿͙͚͔ͦͪͫͭ͊ͭͫ͟Ύ ͺͯͤ͟ͼ͜ΊΌ 
ζ˭͔͔͎͙͋ͪͭκ˭͔͔͎͙͋ͪͭ ͭ͊ ͙͙͊ͪͭ͘͟ηΣ ΅ͦ͋ 
͔͔͎͙͋ͪͭ͘ ͻ͒͜ ͍͙ͦͤ͊ͤͤ͟Ύ ͍͊΄ͦ͝ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΦ ˽ͫ͜͡Ύ ͔͍͎ͨͤͦͦ ;͊ͫͯ 
͔͋͒͘͜͝ ͯ ͙͔ͫͫͭͣ͜ ͍͔͊ͪ͘΄͙ͭΈͫΎ ͔ͨͪͦ͒͜ 
ͦ;͍ͯ͊ͤͤ͜͟Ύ ͜ ͍͙ ͔͔ͣͦ͗ͭ ͍͙͙ͭͪ͊ͭͭ ͍ͫ͜ 
͔͔͔͔ͤ͋ͪ͗ͤ͘͜ ͙ͣͤ͘͜ ͯ ͍͊΄͚͜ ͊͘Ύ͍ͼ͜Φ́ͦͣͯ 
Ύ͎ͦͣͦ͊͟ ;͊ͫͭ͜΄͔ ͍͙͙͍͚͔ͦͪͫͭͦͯͭ͟ ͺͯͤ͟ͼ͜Ό 
ζ˭͔͔͎͙͋ͪͭηΦ

˽ͦͪ͊͒͊
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˽ͦͫͭ͊;͊͡Έ͙ͤͯ͟ ͔͋ͯ͒ ͍͊ͨͪͦͨͦͤͦ͊ͤͦ͘ ͙ͤ͊͒͊ͭ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͙͊ͨͭ͊ͤͤ͘Ύ ͔͔͎͍͍ͨͪͦͦͪ͜ όˤ͙͎͙ͣͦύΣ Ύ͟͜ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭͣͯͭ͟ΈͫΎ ͒͡Ύ ͊͘͟͡Ό;ͤͦ͝ 
ͦͼ͙ͤ͜͟ ͭ͊ ͙͔ͨͪͫͯ͒͗ͤͤΎ ͔͔ͭͤ͒ͪ͊Φ ˭͙͊ͨͭ͊ͤͤΎ ͣͦ͗ͯͭΈ ͍͒ͪͤ͘͜͜Ύ͙ͭͫΎ ͊͘ ͙ͭͨͦͣ ͍͍͒ͨͦ͒͜͜͜Σ ΅ͦ ͍͙͎ͣ͊͊ΊͭΈͫΎΦ ˨͔Ύ͟͜ ͘ ͙ͤͻ ͍͙͎ͣ͊͊ΌͭΈ ͍͍͒ͨͦ͒͜͜͜
ζͭ͊͟κͤ͜ηΣ ͤ͜΄ͣͦ͗ͯͭ͜Έ ͍͙͎͙ͣ͊͊ͭ ͍͙͒ͪͯͦ͊ͤ͟ͻκ͔͍͙ͭͫͭͦ͟ͻ ͍͍͔͚͒ͨͦ͒͜͜ ͊͋ͦ ͍͍͔͔͒ͤͤΎ ;͙͍͙ͫͦ͡ͻ ͙͒͊ͤͻΦ ˣͯ͒Έ ͊ͫ͊͟͡Σ ͍ͯ͊͗ͤͦ ͨͪͦ;͙͚͔ͭ͊ͭ ͔ͦ͗ͤ͟ 
͙͊ͨͭ͊ͤͤ͘Ύ ͔͔ͨͪ͒ ͤ͊͒͊ͤͤΎͣ ͍ͫͦΊ͝ ͍͍͒ͨͦ͒͜͜͜Φ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

оΦн ˽͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ς˹ ͚͔͊͒͊ͭ ͍͍͒ͨͦ͒͜͜͜ ͯ ͪͦ͒͘͜͜͡ ζˤ͙͎͙ͣͦη

˹͊ ͔͒Ύ͟͜ ͙͊ͨͭ͊ͤͤ͘Ύ ͣͦ͗ͯͭΈ ͙͋ͯͭ ͍͔͗ ͤ͊͒͊ͤ͜ 
͍͍͒ͨͦ͒͜͜͜Φ ́͊͟͜ ͙͊ͨͭ͊ͤͤ͘Ύ ͙͋ͯ͡ ;͙͊ͫͭͤͦΌ ͨͪͦͼ͔ͫͯ 
͔ͪΊͫͭͪ͊ͼ͜͝Σ ͜ ͤ͊͒͊ͤ͜ ͍͙͊ͣ ͍͍͒ͨͦ͒͜͜͜ ͍͙͊ͭͦͣ͊ͭ;ͤͦ 
͘ΩΎ͍͡ΎΌͭΈͫΎ ͯ ͍͊΄͚͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ 
͙ͨͪͦͨͦ͘ͼ͜ΌΦ ˤ͙ ͔͔ͣͦ͗ͭ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍ͫͦ͝ ͍͍͒ͨͦ͒͜͜͜Σ 

͊͘ ͔ͤͦ͋ͻ͒ͤͦͫͭ͜͜Σ ΅ͦ͋ ͍͙͙ͦͤͦͭ ͤ͜ͺͦͪͣ͊ͼ͜Ό.

˽ͦͪ͊͒͊

ˤ͍͒ͨͦ͒͜͜ΈΣ Ύ͊͟ ͍͙͎ͣ͊͊ΊͭΈͫΎΥ̒͟΅ͦ 
͙͊ͨͭ͊ͤͤ͘Ύ ͨͦͤ͊͘;͔͔ͤ ͪͦ͘͜;ͦ͟ΌΣ ͼ͔ ͦͤ͊͘;͊ΊΣ 
΅ͦ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͤΈ͎ͦͦ Ί ͍ͦ͋ͦΩΎ͍ͦͦ͘͟Ό ͒͡Ύ 
ͨͦ͒͊ͤͤΎ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ 
͙ͨͪͦͨͦ͘ͼ͜ΌΦ

ˤˢˬ˶ˮˤ˻
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

3.2 ȴ˵ɉɈɓɗɓɇɏɅ ɇ˵ɉɔɓɇ˵ɉ˵ ɒɅ ɗɊɒɉɊɕɒɘ ɔɕɓɔɓɌɍɛ˵ɣ ðȬɅɇɅɒɗɅɋɗɊ 
ɔ˵ɉɗɇɊɕɉɋɘɣɜɘ ɉɓɏɘɑɊɒɗɅɛ˵ɣ

˨͡Ύ ͔͒Ύ͙͟ͻ ͙͊ͨͭ͊ͤ͘Έ ͯ ͪͦ͒͘͜͜͡ ζˤ͙͎͙ͣͦη ͍͊ͫ ͣͦ͗ͯͭΈ ͙͙ͨͦͨͪͦͫͭ 
͍͙͙͊͊ͤͭ͊͗ͭ͘ ͍͔ͨ͒ͭͪ͒͗ͯ͜Ό;ͯ ͔͒ͦͯͣͤͭ͊͟ͼ͜Ό ͤ͊ ͒ͦ͒͊ͭͦ͟ ͒ͦ ͍͊΄ͦ͝ 
͍͍͒ͨͦ͒͜͜͜Φ ˨͡Ύ ͍͔͊͊ͤͭ͊͗ͤͤ͘Ύ ͺ͚͍͊͜͡ ͙ͤ͊ͭͫͤͭ͜Έ ζ+».

˹͙͊ͭͫͤͭ͜Έ ζ+», ̈́ ͦ͋ ͙͒ͦ͒͊ͭ ͍͔͊͒ͤͤ͟͡ΎΦ ˽ͫ͜͡Ύ ͼΈ͎ͦͦ 
͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͔ͨͦ͡ ζ˻͙͋ͪ͊ͭ ͺ͚͊͡η͜ ͍͙͔͋ͪͭ͜Έ ͺ͚͊͡ ͤ͊ 
͍͊΄ͦͣͯ ͦͣͨ͟ΩΌ͔ͭͪ͜Σ Ύ͙͚͟ ͍͙ ͻͦ;͔͔ͭ 
͍͙͙͊͊ͤͭ͊͗ͭ͘κ͙͙͙ͨͪͪͨͭ͟͜Φ ˴͙ͦ͡ ͺ͚͊͡ ͔͋ͯ͒ 
͍͔͙͚͊͊ͤͭ͊͗ͤ͘Σ ͍͍͔͒ͭ͜Έ ͙ͦͨͫΦ
̋ͦ͋ ͙͒ͦ͒͊ͭ ͋͜͡Έ΄͔ ͍͔͊͒ͤ͟͡ΈΣ ͙ͤ͊ͭͫͤͭ͜Έ ζ+»͜ 
͍ͨͦͭͦͪͭ͜Έ ͚ͭͦ ͙͚ͫ͊ͣ ͨͪͦͼ͔ͫ ͒͡Ύ ͎ͦ͗ͤͦͦ͟ ͺ͚͊ͯ͡Φ

̋ͦ͋ ͍͙͙͙͒͊ͭ͡ ͍͔͙͚͊͊ͤͭ͊͗ͤ͘ ͺ͚͊͡Σ ͫͨͦ;͊ͭͯ͟ 
͍͙͔͋ͪͭ͜Έ ͺ͚͊͡Σ ͙͍ͤ͊ͭͫͤͯ΄͙ ͤ͊ ͍͍͙͚͒ͨͦ͒ͤ͜͜ ͪΎ͒ͦ͟Φ 
ˤ͙͙͚͋ͪ͊ͤ ͪΎ͒ͦ͟ ͍ͨ͒ͫ͜͜;͍͙͔ͯ͊ͭͣͭΈͫΎ ό͙͙͋͊ͭͤͣ͟͡ 
ͦ͟͡ΈͦͪͦͣύΦ ˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͤ͊͘;ͦ͟ ζXηΦ

̋ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ ͒ͦ ͔͔ͨͦͨͪ͒ͤΈ͎ͦͦ ͔ͪ͊ͤ͊͟Σ 
͙ͤ͊ͭͫͤͭ͜Έ ζhYηΦ
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оΦн ˽͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ς̅ ͍ͤ͊ͤͫͦ͊͜ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͒͡Ύ ͙͊ͨͭͯ͘ ͨͪͦ 
͙ͨͪͦͨͦ͘ͼ͜͝

˨͡Ύ ͔͔͎͍͍ͨͪͦͦͪ͜Σ Ύ͟͜ ͍ͫͭ͊ͤͦ͡ΎͭΈ ͙͊ͨͭ͘ ͨͪͦ ͙ͨͪͦͨͦ͘ͼ͜͝ ό͔ͣͭͦ͒ 
͍͊ͯͨ͘͟͜͜͡ ͍͒ͦͣ͊ ͍͔͙ͦͤͪͭ͊ͣ͟ύΣ ͣ͊ΌͭΈ ͙͋ͯͭ ͍͒͊ ͔ͭ͊ͨ͜ ͦͼ͙ͤ͜͟ ς
͔ͭͻ͎ͤͦͦ͜͡;ͤ͊ ͜ ͔ͦͣͪ͟ͼ͚ͤ͊͜Φ 
˽ͦͪͭ͊͡ ͙ͨ͒ͭͪͣͯ͜Ί ͍͒͊ ͍͔͙ͦͤͪͭ͟ ;͔͔ͪ͘ ͼ͜ ͔͙ͭ͊ͨΦ ˱ͤͺͦͪͣ͊ͼ͜ΎΣ 
ͪͦͣ͘͜΅͔ͤ͊ ͤ͊ ͔ͭ͊ͨ͜Σ ΅ͦ ͨͦͤ͊͘;͊ΊͭΈͫΎ Ύ͟ ζ˴͔ͦͣͪͼ͚ͤ͊͜ηΣ ͔ͤ 
͙͍ͪͦͪ͊͘͟ΊͭΈͫΎΣ ͙ͨͦ͟ ͔ͤ ͔͋ͯ͒ ͍͔͊ͪ͘΄͔ͤ͊ ͔ͭͻͤ͜;ͤ͊ ͦͼͤ͊͜͟Σ ͜ 
ͺ͍ͤ͊ͤͫͦ͜͜ ͙͙ͨͦ͊ͤ͘͟͟ ͋ͯ͒ͯͭΈ ͍͙͒ͪͭ͜͟͜ ͙͡΄͔ ͙ͭͣ 
ͨͦͫͭ͊;͊͡Έ͙ͤ͊ͣ͟Σ Ύ͟͜ ͚ͨͪͦ͒ͯͭΈ ͔ͭͻͤ͜;ͤͯ ͦͼͤͯ͜͟.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

˹͔ ͍͍ͦ͒Έ͔ͭ ͋ͯ͒Έ-Ύͯ͟ ͤ͜ͺͦͪͣ͊ͼ͜Όκ͍͔͊͒ͤͤ͟͡ΎΣ 
͍ͨͦΩΎ͊ͤ͘͜ ͘ ͺ͍ͤ͊ͤͫͦͦ͜Ό ͙ͨͪͦͨͦ͘ͼ͜ΊΌ ͊͋ͦ 
͎͊͊͘͡ΈͤͦΌ ͍͊ͪͭͫͭ͜Ό ͙ͨͪͦͨͦ͘ͼ͜͝ ͤ͊ ͔ͭ͊ͨ͜ ͦͼ͙ͤ͜͟Σ 
΅ͦ ͨͦͤ͊͘;͊ΊͭΈͫΎ Ύ͟ ζ͔́ͻͤ͜;ͤ͊ηΦ

ˤˢˬ˶ˮˤ˻
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3.2 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ς̅ ͍ͤ͊ͤͫͦ͊͜ ͤ͜ͺͦͪͣ͊ͼ͜Ύ ͒͡Ύ ͙͊ͨͭͯ͘ ͨͪͦ 
͙ͨͪͦͨͦ͘ͼ͜͝

˹͙ͦ͜͟͡ ͔ͤ ͍͚͔͊ͯͭ͘͟ 1ͯ ͨͦ͜͡ ζˤ͊ͪͭͫͭ͜Έ ͍͍͒ͨͦ͒͜͜͜ηΣ ͔͊͡ ͍͍͔͒ͭ͜Έ ͎͊͊͘͡Έͤͯ ͍͊ͪͭͫͭ͜Έ ͍͊΄ͦ͝ ͙ͨͪͦͨͦ͘ͼ͜͝ ˢˣ˻ 
͎͒ͤͦ͘͜ ͘ ͤͫͭͪͯ͜͟ͼ͜Ύ͙ͣ ͍ ͔͔͎͍ͨͪͦͦͪ͊ͻ. ˹ ͙͗;͔ ͍͔͔ͤ͊͒ͤͦ ͍͒͊ ͙͙ͨͪ͊͒͟͡:

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

1. ˾ ͙͍ͦ͋͊͘͟ ͍͙ͻ͙͒ͤ͜ͻ ͙͒͊ͤͻ

2. ˭ ͎͊͊͡Έͤ͊ ͼͤ͊͜ 
͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ 
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3.2 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ς˭ ͔͔͋ͪ͗ͭ͜Έ ͤ͊ ͨͦͭͣ͜

ˤ͙ ͔͔ͣͦ͗ͭ ͔͔͎͙͋ͪͭ͘ ͍ͫͦΌ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͭ͊ ͍͔͙ͨͦͪͤͯͭͫΎ ͒ͦ ͔ͤ͝ ͨͤ͘͜͜΄͔Σ ΅ͦ͋ ͙͒ͦ͒͊ͭ ͍͒ͦ͒͊ͭͦͯ͟ ͤ͜ͺͦͪͣ͊ͼ͜Ό. 
˹͙͊ͭͫͤͭ͜Έ ζ˭͔͔͎͙͋ͪͭη͊͋ͦ ζ˭͔͔͎͙͋ͪͭ ͜ ͙͙͊ͪͭ͘͟η.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

Be aware that saving your bid for 
later does not submit it in the system. 
To submit your bid, you must click on 
Submit Bid.

IMPORTANT
˸͚͔͊ͭ ͤ͊ ͍ͯ͊͘͜Σ ΅ͦ 
͔͔͔͋ͪ͗ͤͤ͘Ύ ͍͊΄ͦ͝ ͔͔ͭͤ͒ͪͤͦ͝ 
͊͘Ύ͍͙͟ ͤ͊ ͨͦͭͣ͜ ͔ͤ ͨͦ͒͊Ί ͝͝ ͍ 
͙͔ͫͫͭͣͯ. ˨ ͡Ύ ͨͦ͒͊ͤͤΎ ͍͊΄ͦ͝ 
͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ͍͙ ͍͙ͨͦͤͤ͜ 
͙͙ͤ͊ͭͫͤͯͭ ͤ͊ ͦͨͼ͜Ό ζ˽͙ͦ͒͊ͭ 
͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟η

ˤˢˬ˶ˮˤ˻

3.2 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ς˭ ͔͔͋ͪ͗ͭ͜Έ ͤ͊ ͨͦͭͣ͜

̋ͦ͋ ͍͙͙͒ͪͭ͜͟ ͔͔͔͙͚͋ͪ͗ͤ͘ ͨͪͦΊͭ͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͜ 
͍͙͙ͨͪͦ͒ͦ͗ͭ ͍͔͊ͨͦͤͤͤ͘Ύ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟, ͤ ͙͊ͭͫͤͭ͜Έ ͤ͊ ͦͨͼ͜Ό 
ζ͍̂ͨͪ͊ͤͤ͜͡Ύ ͍͍͒ͨͦ͒͜͜Ύ͙ͣη.
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

3.2 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ς˭ ͔͔͋ͪ͗ͭ͜Έ ͤ͊ ͨͦͭͣ͜

ˤ͙͔͋ͪͭ͜Έ ͦͨͼ͜Ό ζͨͪͦΊͭ͟η ͯ ͨͦ͜͡ ζ˿ͭ͊ͭͯͫ ͍͍͒ͨͦ͒͜͜͜η ͜ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˽ͦ΄ͯ͟η. x ͯ͒ͯͭΈ 
͔͔ͨͪ͜͡;͔ͤ͜ ͍ͫ͜ ͔͔͔͋ͪ͗ͤ͘͜Σ ͔͊͡ ͔ͤ ͨͦ͒͊ͤ͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝. ̂  ͦͦͤ͟͡ͼ͜ 
ζ˽͔͔͎͍͙ͪͦͦͪη͍͒ͦ͋ͪ͊͗͊͜ΊͭΈͫΎ ͔͙͒ͤͭ͜ͺ͊ͭͦͪ͜͟ ͔͔͎͍͍ͨͪͦͦͪ͜. ̇ ͔ ͔͒ͦͨͦͣͦ͗ ͍͊ͣ ͍͙ͤ͊͘;͙͙ͭ 
͔͔ͭͤ͒ͪκͨͪͦΊͭ͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΣ Ύ͙͚͟ ͍͙ ͋͊͗͊Ί͔ͭ ͍͔͊ͪ͘΄͙͙ͭ.
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

3.2 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ς˭ ͔͔͋ͪ͗ͭ͜Έ ͤ͊ ͨͦͭͣ͜

ˤ͙ͤ͊͘;͔ͭ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΣ ͤ͊͒ Ύͦ͟Ό ͍͙ ͋͊͗͊Ί͔ͭ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͪͦ͋ͦͭͯΣ 
͜ ͍͙͔͋ͪͭ͜Έ ͝͝. 
˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͦͨͼ͜Ό ζ˨͜͝η.

̋ͦ͋ ͍͙͙ͨͪͦ͒ͦ͗ͭ ͪͦ͋ͦͭͯ 
ͤ͊͒ ͨͪͦΊͭͦͣ͟ ͍͊΄ͦ͝ 
͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ 
͙ͨͪͦͨͦ͘ͼ͜Ό ͭ͊ ͍͔͊ͪ͘΄͙͙ͭ 
͝͝, ͤ ͙͊ͭͫͤͭ͜Έ ͤ͊ ͦͨͼ͜Ό 
ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭη.

̋ͦ͋ ͍͙͙͙͒͊ͭ͡ ͨͪͦΊͭ͟ 
͍͍͒ͨͦ͒͜͜͜ ͭ͊ ͍͙͙ͫͭͦͪͭ 
͍͙͚ͤͦ ͨͪͦΊͭ͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͘ 
ͤͯ͡Ύ, ͤ ͙͊ͭͫͤͭ͜Έ ͦͨͼ͜Ό 
ζˤ͙͙͙͒͊ͭ͡ ͨͪͦΊͭ͟η.
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

3.2 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Όςʕ ͍͔ͫͭ͊ͭ ͼͤͯ͜ό-͙ύ

̋ͦ͋ ͍͍͔͙ͫͭ ͍ͫͦΌ ͼ͍ͤͦͯ͜ ͙ͨͪͦͨͦ͘ͼ͜Ό ΅ͦ͒ͦ ͙ͨͦ͘ͼ͜͝ό-͜ύ͚Σ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͪͦ͟͟ ζ˽͙ͦ͘ͼ͜͝η ͯ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ 
͙ͨͪͦͨͦ͘ͼ͜Ό.

ˤ͍͔͒ͭ͜Έ ͍ͫͦΌ ͼ͍ͤͦͯ͜ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͨͦ͜͡ ζ̇ͤ͊͜ ͍͍͒ͨͦ͒͜͜͜η͒͡Ύ ͦ͗ͤͦ͟͝ ͙ͨͦ͘ͼ͜͝Σ Ύͯ͟ ͍͙ ͻͦ;͔͔ͭ ͍͙͊ͨͪͦͨͦͤͯ͊ͭ͘.

ˤ͙ ͔͔ͣͦ͗ͭ ͙͒ͦ͒͊ͭ ͍͔͊͒ͤͤ͟͡Ύ ͤ͊ ͍ͪͤ͜͜ ͙ͨͦ͘ͼ͜͝.ˤ͙͔͋ͪͭ͜Έ ͙ͨͦ͘ͼ͜Ό (͍ͦͤ͊ ͣ͊Ί ͍͙͙ͨ͒ͫͭͭͫ͜͜Ύ ͙͙͋͊ͭͤͣ͟͡ 
ͦ͟͡Έͦͪͦͣ) ͜  ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͦͤͯ͜͟͟ ζ˾͔͎͍͙͒͊ͯ͊ͭη.
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

оΦн ˽͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ςʕ ͍͔ͫͭ͊ͭ ͼͤͯ͜ό- )͙

˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͤ͊͘;ͦ͟ ζ+ηΣ ΅ͦ͋ ͙͒ͦ͒͊ͭ ͍͔͊͒ͤͤ͟͡ΎΦ 
˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͤͦͨͯ͟͟ ζˤ͙͙͋ͪ͊ͭ ͺ͚͊͡η 
ͭ͊ ͍͙͔͋ͪͭ͜Έ ͺ͚͊͡ ͤ͊ ͍ͫͦΊͣͯ ͦͣͨ͟ΩΌ͔ͭͪ͜Σ Ύ͙͚͟ ͍͙ 
ͻͦ;͔͔ͭ ͍͙͙͊͊ͤͭ͊͗ͭ͘κ͙͙͙ͨͪͪͨͭ͟͜Φ ˴͙ͦ͡ ͺ͚͊͡ ͔͋ͯ͒ 
͍͔͙͚͊͊ͤͭ͊͗ͤ͘Σ ͍͍͔͒ͭ͜Έ ͙ͦͨͫΦ
̋ͦ͋ ͙͒ͦ͒͊ͭ ͋͜͡Έ΄͔ ͍͔͊͒ͤ͟͡Έ,͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ 

ͤ͊͘;ͦ͟ ζ+η ͜ ͍ͨͦͭͦͪͭ͜Έ ͚ͭͦ ͙͚ͫ͊ͣ ͨͪͦͼ͔ͫ  ͒͡Ύ 
͎ͦ͗ͤͦͦ͟ ͺ͚͊ͯ͡Φ

̋ͦ͋ ͙͒ͦ͒͊ͭ ͍͔͊͒ͤͤ͟͡Ύ ͤ͊ ͍ͪͤ͜͜ ͙ͨͦ͘ͼ͜͝Σ 

͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͤ͊͘;ͦ͟ ζ+η ͍ ͨͦ͜͡ 
ζˤ͔͊͒ͤͤ͟͡ΎηΦ

̋ͦ͋ ͍͙͙͙͒͊ͭ͡ ͍͔͙͚͊͊ͤͭ͊͗ͤ͘ ͺ͚͊͡Σ ͫͨͦ;͊ͭͯ͟ 
͍͙͔͋ͪͭ͜Έ ͺ͚͊͡Σ ͙͍ͤ͊ͭͫͤͯ΄͙ ͤ͊ ͍͍͙͚͒ͨͦ͒ͤ͜͜ 
ͪΎ͒ͦ͟Φ ˤ͍͙͚͒ͨͦ͒ͤ͜͜ ͪΎ͒ͦ͟ ͍͙ͨ͒ͫͭͭ͜͜ΈͫΎ 
ό͙͙͋͊ͭͤͣ͟͡ ͦ͟͡ΈͦͪͦͣύΦ ˽ͫ͜͡Ύ ͼΈ͎ͦͦ ͙ͤ͊ͭͫͤͭ͜Έ 
ͤ͊͘;ͦ͟ ζ·ηΦ
̋ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ ͔͔͚ͨͦͨͪ͒ͤ͜ 
͔ͪ͊ͤ͟Σ͙ͤ͊ͭͫͤͭ͜Έ ζOK».
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

оΦо ˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ςȴɊɕɊɇ˵ɕɗɊ ɇ˵ɉɔɓɇ˵ɉɡ ɒɅ ɗɊɒɉɊɕɒɘ ɔɕɓɔɓɌɍɛ˵ɣ

ˤ͙ ͔͔ͣͦ͗ͭ ͔͔͍͙͙ͨͪͪͭ͜ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͔͔ͨͪ͒ ͝͝ ͨͦ͒͊ͤͤΎͣΦ 
˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͦͨͼ͜Ό ζ˨͜͝ηͭ͊ ͍͙͔͋ͪͭ͜Έ 
͔ͨͦ͡ ζ˽͔͔͍͙͙ͪͪͭ͜η ͘ ͍͙͎ͨ͊͒ͤͦͦ 
͔͔ͨͪͯ͜͟͡Φ
˿͙͔ͫͭͣ͊ ͍͙ͦͤ͊͟Ί ͔͔͍ͨͪͪͯ͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΦ
̒͟΅ͦ ͙ͨͦͣͦ͟͡ ͔ͤ ͍͙Ύ͍͔ͤͦ͡Σ ͣͦ͗ͤ͊ 
͔͔͚͙ͨͪͭ ͒ͦ ͨͦ͒͊ͤͤΎΦ

̒͟΅ͦ ͯ ͻͦ͒͜ ͔͔͍͙ͨͪͪ͜͟ ͍͙Ύ͍͔ͤͦ͡ 
͔ͨͪͦ͋ͣͯ͡ ͘ ͍͍͒ͨͦ͒͒͜͜Ό ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό 
ό͙ͤ͊ͨͪ͊͒͟͡Σ ͍͒ͫͯͭͤͫͭ͜͜Έ 
͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͙͒͊ͤͻύΣ ͘ΩΎ͍͙ͭΈͫΎ 
͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͨͪͦ ͙ͨͦͣͯ͟͡Σ Ύ͔͟ 
ͨͪͦͤ͜ͺͦͪͣͯΊ ͍͊ͫ ͨͪͦ ͔ͭΣ ΅ͦ 
͔ͫ͊ͣ ͔ͤ ͍͍͒ͨͦ͒͊͜͜Ί ͚͒ͫͤͦͫͭ͜͜ ͯ 
͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ 
͙ͨͪͦͨͦ͘ͼ͜Ό ό͙ͤ͊ͨͪ͊͒͟͡Σ Ύ͟͜ 
͔ͫ͊ͣ ͒͊ͤ͜ ͍͒ͫͯͭͤ͜͜ύΦ
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ˤ͙ ͔͔ͣͦ͗ͭ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΣ ͙͍ͤ͊ͭͫͤͯ΄͙ ͤ͊ ͤͦͨͯ͟͟ ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭη. ˽ ͫ͜͡Ύ ͼΈ͎ͦͦ ͙͚͔ͤ͊ͭͫ͊ͭ͟ ͤ͊ 
ͪͤ͘͜͜ ˾͙ͦ͒͘͜͡Σ ΅ͦ͋ ͔͔͎ͨͪ͡Ύ͙͒͊ͭ ͍͍͔͔͒ͤͯ ͤ͜ͺͦͪͣ͊ͼ͜Ό.˽ͫ͜͡Ύ ͎ͭͦͦΣ Ύ͟ ͍͊΄͊ ͔͔ͭͤ͒ͪͤ͊ ͊͘Ύ͍͊͟ ͔͋ͯ͒ ͍͔͊ͪ͘΄͔ͤ͊ ͭ͊ ͍͊΄͜ ͍͍͒ͨͦ͒͜͜͜ 
͋ͯ͒ͯͭΈ ͔͔͍͔ͨͪͪͤ͜͜Σ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͤͦͨͯ͟͟ ζ˽͙ͦ͒͊ͭηΣ ΅ͦ͋ ͙͙ͪͦͣͫͭͭ͘͜ ͝͝ ͍ ͙͔ͫͫͭͣ͜.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

3.3 ˽ ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ς˽ ͔͔͎ͪ͡ΎͤΈ͔ͭ ͭ͊ ͚͔ͨͦ͒͊ͭ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό
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˹͊ ͔ͪ͊ͤ͟͜ ͘ΩΎ͍͙ͭΈͫΎ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͘ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜ΎͣΣ Ύ͔͟ 
ͤ͜ͺͦͪͣͯΊ ͍͊ͫ ͨͪͦ ͔ͭΣ ΅ͦ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ 
͙ͨͪͦͨͦ͘ͼ͜Ό ͋ͯ͊͡ ͨͦ͒͊ͤ͊.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

3.3 ˽ ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ς˽ ͚͔ͦ͒͊ͭ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό

ˤ͙ ͭ͊ͦ͗͟ ͙ͦͭͪͣ͊Ί͔ͭ ͍͙͊ͭͦͣ͊ͭ;ͤͦ 
ͫͺ͍͔ͦͪͣͦ͊ͤ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ 
͔͔ͭͪͦͤͤͦ͟͡Ό ͨͦ΄ͭͦΌΣ Ύ͔͟ 
͍͔ͨ͒ͭͪ͒͗ͯ͜ΊΣ ΅ͦ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͋ͯͦ͡ 
ͨͦ͒͊ͤͦ.



оΦп ˽͎͍͒ͦͭͦ͊͜͟ ͒ͦ ͨͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ ς˽͚͔ͦ͒͊ͭ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟ 
ͯ ͺͦͪͣ͊ͭ͜ Φ·a[

˽ͦͫͭ͊;͊͡Έ͙͙ͤ͟ ͣ͊ΌͭΈ ͙͍ͣͦ͗ͫͭ͜͡Έ ͎͍͙ͦͭͯ͊ͭ ͍ͫͦ͝ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡Σ ͍͙͍͊͊ͤͭ͊͗͘΄͙ ͍͔ͫΈ 
͔ͨ͊ͭ͟ ͔͔͎͍͍ͨͪͦͦͪ͜ ͤ͊ ͍͚ͫ͜ ͦͣͨ͟ΩΌ͔ͭͪ ͯ ͺͦͪͣ͊ͭ͜ ͺ͚͊ͯ͡ Φ·a[.

˽͔͊ͭ͟ ͒͡Ύ ͔͔͎͍͍ͨͪͦͦͪ͜ ͯ ͺ͚͊͜͡ Φ·a[ ͙͙͔ͣͫͭͭͣ͜ ͍ͫ͜ ͙͊ͨͭ͊ͤͤ͘Ύ ͘ ͪͦ͒ͯ͘͜͡ ζˤ͙͎͙ͣͦη ͭ͊ ζ˽͙ͦ͘ͼ͜͝ηΣ Ύ͟͜ ͨͦͫͭ͊;͊͡Έ͙͙ͤ͟ ͣ͊ΌͭΈ 
͍͙͙͊ͨͦͤͭ͘ ͔͔ͨͪ͒ ͨͦ͒͊ͤͤΎͣ ͍ͫͦΊ͝ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ͍ ͔͙ͪ͗ͣ͜ ͚ͦͤ͊ͤ͡.

˨͡Ύ ͼΈ͎ͦͦ ͨͦͫͭ͊;͊͡Έ͙ͤ͟ ͍͙͔ͨͦͤͤ ͍͙͙͊͊ͤͭ͊͗ͭ͘ ͺ͚͊͡ Φ·a[Σ ͔͔͎͙͋ͪͭ͘ ͚͎ͦͦ ͍ 9ȄŎŜƭ ͤ͊ ͍ͫͦΊͣͯ ͦͣͨ͟ΩΌ͔ͭͪ͜Σ ͍͙͙͊ͨͦͤͭ͘ 
͍ͦ͋ͦΩΎ͍ͦ͘͟͜ ͨͦ͡ΎΣ ͊ ͨͦͭͣ͜ ͍͙͙͊͊ͤͭ͊͗ͭ͘ ͍ͫͦΌ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͒͡Ύ ͔͔͎͍͍ͨͪͦͦͪ͜ ͯ ͙͔ͫͫͭͣͯ.

˭͍͔͊ͯ͊͗ͭΣ ΅ͦ Ύ͟΅ͦ ͍͙ ͍͙͔͔͔͋ͪͭ ͼ͔͚ ͔͍ͤͦ͋ͦΩΎ͍͙͚ͦ͘͟ ͫͨͦͫ͋͜ ͨͦ͒͊ͤͤΎ ͍ͫͦΊ͝ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟Σ ͍͙ ͭ͊ͦ͗͟ ͍͙ͨͦͤͤ͜ 
͔͔͙ͨͪͦͤ͊ͭͫ͟Ύ ͍ ͭͦͣͯΣ ΅ͦ ͍͙ ͍͙͙͊͊ͤͭ͊͗͘͡ ͍ͫΌ ͔ͤͦ͋ͻ͒ͤͯ͜ ͍͔ͨ͒ͭͪ͒͗ͯ͜Ό;ͯ ͔͒ͦͯͣͤͭ͊͟ͼ͜Ό ͔͔͔͋ͨͦͫͪ͒ͤ͘Έͦ ͍ ͙͔ͫͫͭͣͯ ͔͔ͨͪ͒ 
ͨͦ͒͊ͤͤΎͣ ͍͊΄ͦ͝ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟.
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн



3.4 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ς
˩͚͔ͫͨͦͪͭͯͭ͟/͍͔͊͊ͤͭ͊͗ͭ͘ ͺ͚͊͡ XML

̋ͦ͋ ͪͦͨͦ͘;͙͊ͭ ͎͍ͨ͒ͦͭͦͯ͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͍͊΄ͯ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟ ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡Σ ͍͊ͣ ͨͦͭͪ͋ͤͦ͜ ͫͨͦ;͊ͭͯ͟ 
͔͍͙ͫͨͦͪͭͯ͊ͭ͟κ͍͙͙͊͊ͤͭ͊͗ͭ͘ ͺ͚͊͡ Φ·a[ ͤ͊ ͍͚ͫ͜ ͦͣͨ͟ΩΌ͔ͭͪΦ ̋ͦ͋ ͔͍͙ͫͨͦͪͭͯ͊ͭ͟ ͺ͚͊͡ Φ·a[Σ ͍͙͚͔͒ͪͭ͜͟ ͍͍͒ͨͦ͒ͤ͜͜͜ ͔͔͎͍͙ͨͪͦͦͪΣ 
͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˿͍͙͙ͭͦͪͭ ͍͍͒ͨͦ͒͜͜Έη ͜ ͙ͤ͊ͭͫͤͭ͜Έ ζ˭͔͔͎͙͋ͪͭη. ˽ ͫ͜͡Ύ ͼΈ͎ͦͦ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζˤ͍͒ͨͦ͒͜͜Έ ͊͘ ͔͔ͭͪͦͤͤͦ͟͡Ό 
͙ͭ͊͋͡ͼ͔Όη ͭ͊ ͍͙͔͋ͪͭ͜Έ ͯ ͍͙ͨ͊͒ͤͦͣͯ ͔͔ͨͪͯ͜͟͡ ͦͨͼ͜Ό ζ˩͍͙ͫͨͦͪͭͯ͊ͭ͟».

54
˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022



3.4 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ ς˭ ͍͔͊͊ͤͭ͊͗ͭ ͺ͚͊͡ ·a[ ͭ͊ 
͍͙͚͔͒ͪͭ͜͟ ͍ 9ȄŎŜƭ

ˤ͙͔͋ͪͭ͜Έ ͦͨͼ͜͝ ζˤ͙͎͙ͣͦ ͭ͊ ͙ͨͦ͘ͼ͜͝η ͭ͊ 
ζ˩͔ͭͪͦͤͤ͊͟͡ ͙ͭ͊͋͡ͼΎ ͘ ͎͙͋͊͊ͭͣ ͙͔ͫͭͣ͡η ͜ 
͙ͤ͊ͭͫͤͭ͜Έ ζhYηΦ ˿͙͔ͫͭͣ͊ ͔ͫͨͦͪͭͯ͟Ί ͭ͊ 
͍͙͊͊ͤͭ͊͗ͭ͘Έ ͺ͚͊͡ Φ·a[ ͯ ½Lt-ͨ͊ͨͯ͟ ͤ͊ ͍͊΄ͦͣͯ 
ͦͣͨ͟ΩΌ͔ͭͪ͜Φ˿͙͚͔ͦͪͫͭ͊ͭͫ͟Ύ ͍͍͙͒ͨͦ͒ͤͣ͜͜ 
͊ͫͭͦͫͯͤͦͣ͘͟ ͒͡Ύ ͍͙ͭΎ͎͊ͤͤΎ ͺ͚͊ͯ͡ Φ·a[ ͘͜ ½Lt-
͙ͨ͊ͨ͟Φ

55
˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

˭͍͔ͪͤͭ͜Έ ͍͎ͯ͊ͯ ͤ͊ ͔ͭΣ ΅ͦ ͯ ͪ͊͘͜ ͦ͗ͤͦ͟͝ ͙ͣͤ͘͜ ͯ 
͔͔͎͍ͨͪͦͦͪ͊ͻ ͙͔ͫͫͭͣ͊ ͎͔͔ͤͪͯΊ ͍͙͚ͤͦ ͺ͚͊͡ Φ·a[Φ 
˽͔͔͚͔ͪͦͤ͊ͭͫ͟Ύ ͍ ͭͦͣͯΣ ΅ͦ ͙ͨͪ ͨͦ͒͊ͤͤ͜ 
͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟ ͍͙ ͍͙͙͍ͦͪͫͭͦͯ͟Ί͔ͭ ͦͫͭ͊ͤͤΌ 
͍͔ͪͫ͜Ό ͺ͚͊ͯ͡ ·a[Φ

ˤˢˬ˶ˮˤ˻

ˤ͙͚͔͒ͪͭ͜͟ ͔͔͔͙͚͋ͪ͗ͤ͘ ͺ͚͊͡ ΦȄƳƭ ͍ Excel, 
͔͔͚ͨͪ΄͍ͦ΄͙ ͯ ͊ͫͭͦͫͯͤͦ͘͟ 
«Excel»,͙͍ͤ͊ͭͫͤͯ΄͙ ͦͨͼ͜Ό 
ζˤ͙͙͒ͪͭ͜͟ηζ˽͔͔͎ͪ͡Ύ͙ͤͯͭηΣ ͨͫ͜͡Ύ ;͎ͦͦ 
͔͔͎ͨͪ͡Ύ͍ͤͯ΄͙ ͣͫ͜ͼ͔ͤ͊͘ͻ͔ͦ͒͗ͤͤΎ ͺ͚͊ͯ͡Φ



оΦп ˽͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ ς˭ ͍͊ͨͦͤͭ͜Έ ͍͍͒ͨͦ͒͜͜͜ 
ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ ͍ 9ȄŎŜƭ
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ˤ͙͍͒ͪ͜͟΄͙ ͺ͚͊͡ ͍ 9ȄŎŜƭΣ ͍͊ͨͦͤͭ͘͜Έ ͯͫΌ ͔ͤͦ͋ͻ͒ͤͯ͜ ͤ͜ͺͦͪͣ͊ͼ͜Όκ͒͊ͤ͜ ͤ͊ ͚ͦ͗ͤ͟͜ ͍͊͒͟͡ͼ͜ ͙ͫͭ͊͡ ͍ ͔͒ͦͯͣͤͭ͟͜ Φ·a[Φ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

ˣͯ͒Έ ͊ͫ͊͟͡Σ ͔͔͍͔ͨͪͪͭ͜ ͍ͫ͜ ͍͙͊͒͟͟͡ ͙ͫͭ͊͡ ͍ ͙͚ͤ͗ͤ͜ 
;͙͊ͫͭͤ͜ ͺ͚͊ͯ͡ ŜȄŎŜƭ ͜ ͔͔͚͔ͨͪͦͤ͊ͭͫ͟Ύ ͍ ͭͦͣͯΣ ΅ͦ ͍͙ 
͙͒͊͡ ͍͍͒ͨͦ͒͜͜Έ ͯ ͍ͫ͜ͻ ͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͨͦ͡ΎͻΦ

ˤˢˬ˶ˮˤ˻

ˣͯ͒Έ ͊ͫ͊͟͡Σ ͚͔ͫ͒ͯͭ͜͟͡ ͊͘ ͙ͭͣΣ ΅ͦ͋ 
͔ͤ ͣͤ͘͜Ό͍͙͊ͭ ͗ͦ͒ͤ͜ ͒͊ͤ͜ ͍ ͤ͜΄͙ͻ 
͙ͭͤ͊͟͜͟͡ͻΣ ͪͣ͟͜ ͙ͭͻΣ ͍ Ύ͟͜ ͍͙ ͣ͊Ί͔ͭ 
͍͍͔͙ͫͭ ͔ͤͦ͋ͻ͒ͤ͜͜ ͍͍͒ͨͦ͒͜͜͜ ͭ͊ 
ͼ͍ͤͦ͜͜ ͙ͨͪͦͨͦ͘ͼ͜͝Φ

ˤˢˬ˶ˮˤ˻



оΦп ˽͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ ς˭ ͍͊ͨͦͤͭ͜Έ 
͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ ͍ 9ȄŎŜƭ

57
˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

˨͙͚͔ͦͭͪͣͯͭͫΈ ͤͫͭͪͯ͜͟ͼ͚͜ ͨͦͪͯ; ͘ 
͙͙ͭͤ͊ͣ͟͜͟͡Σ Ύ͟͜ ͔ͤͦ͋ͻ͒ͤͦ͜ ͍͙͙͊ͨͦͤͭ͘Φ

̒͟΅ͦ ͍ ͤͫͭͪͯ͜͟ͼ͜͝ ͙ͤ͊ͨͫ͊ͤͦ ζ̇͜͡ΈΥ 
́͊͟ηΣ ͼ͔ ͦͤ͊͘;͊ΊΣ ΅ͦ ͤ͊ ͼ͔ ͙͊ͨͭ͊ͤͤ͘Ύ 
ͣͦ͗ͤ͊ ͍͍͙͒ͨͦͫͭ͜͜ ͙͡΄͔ ζ́͊͟ηΣ ͭͦͣͯ 
͍͙ͨ΄ͭ͜Έ ζ́͊͟η ͯ ͙ͭͤͯ͟͜͟͡ ͍͍͒ͨͦ͒͜͜͜Φ

̂ ͙ͭͤ͊͟͜͟͡ͻ ζ˴͔ͦͣͤͭ͊ͪ͜η͍͙ ͔͔ͣͦ͗ͭ 
͍͍͔͙ͫͭ ͋ͯ͒Έ-Ύ͙͚͟ ͔͍͙͚ͭͫͭͦ͟ ͔ͦͣͤͭ͊ͪ͟Σ 
͍ͨͦΩΎ͙͚͊ͤ͘ ͘ ͍͍͒ͨͦ͒͒͜͜ΌΣ Ύͯ͟ ͍͙ 
͍͙͊͊͘͟͡ ͯ ͙ͭͤ͟͜͡ͼ͜ ͍͍͒ͨͦ͒͜͜͜Φ

̒͟΅ͦ ͍ ͤͫͭͪͯ͜͟ͼ͜͝ ͫ͊͊ͤͦ͘͟ ζ́͜͡Έ͙͟ 
;͙͍͔ͫͦ͡ ͤ͊͘;͔ͤͤΎηΣ ͍͍͔͒ͭ͜Έ ͯ ͙ͭͤͯ͟͜͟͡ 
͍͍͒ͨͦ͒͜͜͜ ͭ͜͡Έ͙͟ ;͙ͫͦ͡Φ



оΦп ˽͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ ς˭ ͍͊ͨͦͤͭ͜Έ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ 
͔͔ͭͤ͒ͪͤ͜ ͊͘Ύ͍͙͟ ͍ Excel

58
˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

ˤ͍͔͒ͭ͜Έ ͼ͍ͤͦͯ͜ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͨͦ͜͡ 
ζ̇ͤ͊͜ ͍͍͒ͨͦ͒͜͜͜η ͒͡Ύ ͦ͗ͤͦ͟͝ ͙ͨͦ͘ͼ͜͝Σ 
ͨͦ Ύ͚͟͜ ͍͙ ͻͦ;͔͔ͭ ͍͘Ύ͙ͭ ͯ;͊ͫͭΈ ͯ 
͔͔ͭͤ͒ͪ͜Φ ̒͟΅ͦ ͔͔ͭͤ͒ͪ ͍͙͎ͣ͊͊Ί 
͍͔͔ͨͪͦ͒ͤͤΎ ͎͍ͭͦͪ͜ ͨͦ ͍ͫͣ͜ ͙ͨͦ͘ͼ͜ΎͣΣ 
͍͍͔͒ͭ͜Έ ͼ͍ͤͦͯ͜ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͨͦ͜͡ 
ζ̇ͤ͊͜ ͍͍͒ͨͦ͒͜͜͜η͒͡Ύ ͦ͗ͤͦ͟͝ 
͔͔ͨͪ͜͡;͔ͤͦ͝ ͙ͨͦ͘ͼ͜͝Φ

̒͟΅ͦ ͯ ͍͊ͫ Ί ͋ͯ͒Έ-Ύ͟͜ 
͙͙ͨͪͣͭ͜͟κ͔ͦͣͤͭ͊ͪ͟͜Σ ͍ͨͦΩΎ͊ͤ͘͜ ͘ 
͙ͨͦ͘ͼ͜Ύ͙ͣΣ ͍͍͔͒ͭ͜Έ ͝ͻ ͍ ͔ͨͦ͡ 
«˽͙͙ͪͣͭ͜͟ ͒͡Ύ ͨͦͯͨ͟ͼΎη 
͍͍͒ͨͦ͒ͤͦ͜͜͝ ͙ͨͦ͘ͼ͜͝Φ



3.4 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ς˭ ͍͔͊͊ͤͭ͊͗ͭ 
͍͍͒ͨͦ͒͜͜͜ ͭ͊ ͚͔ͨͦ͒͊ͭ 
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ʂʦʣʠ ʚʠ ʟʘʧʦʚʥʠʪʝ ʚʩʽ ʧʦʣʷ, ʟʙʝʨʝʞʽʪʴ ʜʦʢʫʤʝʥʪ ʫ ʬʦʨʤʘʪʽ 

XML. ɽʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʷ. ʋʚʽʡʜʽʪʴ ʫ ʩʠʩʪʝʤʫ, ʥʘʪʠʩʥʽʪʴ ʥʘ 

ʽʢʦʥʢʫ çʇʦʨʪʘʣ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚè ʪʘ ʥʘ ʧʦʩʠʣʘʥʥʷ 

çʋʧʨʘʚʣʽʥʥʷ ʚʽʜʧʦʚʽʜʷʤʠè. 

ɺʠʙʝʨʽʪʴ ʧʨʦʻʢʪʚʽʜʧʦʚʽʜʽ, ʷʢʠʡ ʚʠ ʩʪʚʦʨʠʣʠ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʝʨʝʛʦʚʦʨʽʚ, ʽ ʥʘʪʠʩʥʽʪʴ ʥʘ ʢʥʦʧʢʫ çʇʝʨʝʛʣʷʥʫʪʠè. ɺʠ ʪʘʢʦʞ 

ʤʦʞʝʪʝ ʥʘʪʠʩʥʫʪʠ ʥʘ ʽʢʦʥʢʫ çɼʽʷèʽ ʚʠʙʨʘʪʠ ʦʧʮʽʶ 

çʇʝʨʝʛʣʷʥʫʪʠè. ɺʽʜʢʨʠʻʪʴʩʷ ʚʘʰ ʧʨʦʻʢʪʚʽʜʧʦʚʽʜʽ.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022



оΦп ˽͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ ς˭ ͍͔͊͊ͤͭ͊͗ͭ 
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ʑʦʙ ʟʘʚʘʥʪʘʞʠʪʠ ʟʘʧʦʚʥʝʥʠʡ ʬʘʡʣ .XML ʫ 

ʧʝʨʝʛʦʚʦʨʠ, ʥʘʪʠʩʥʽʪʴ ʥʘ ʢʥʦʧʢʫ çɺʽʜʧʦʚʽʩʪʠ 

ʟʘ ʝʣʝʢʪʨʦʥʥʦʶ ʪʘʙʣʠʮʝʶè ʪʘ ʚʠʙʝʨʽʪʴ ʦʧʮʽʶ 

çɯʤʧʦʨʪʫʚʘʪʠè.

ʅʘʪʠʩʥʽʪʴ ʥʘ ʢʥʦʧʢʫ çɺʠʙʝʨʽʪʴ ʬʘʡʣè ʪʘ 

ʚʠʙʝʨʽʪʴ ʟʘʧʦʚʥʝʥʠʡ ʬʘʡʣ .XML ʥʘ ʩʚʦʻʤʫ 

ʢʦʤʧôʶʪʝʨʽ. ʅʘʪʠʩʥʽʪʴ «OK». ȯɓɐɍ əɅɎɐ .xml 

ɆɘɉɊ ˵ɑɔɓɕɗɓɇɅɒɍɎ/ɌɅɇɅɒɗɅɋɊɒɍɎ, ɇɅɝ˵ 

ɇ˵ɉɔɓɇ˵ɉ˵ Ɇɘɉɘɗɡ ɅɇɗɓɑɅɗɍɜɒɓ ɌɅɔɓɇɒɊɒ˵ ɇ 

ɏɓɋɒɓɑɘ ɕɓɌɉ˵ɐ˵ ɔɊɕɊɈɓɇɓɕ˵ɇ.Ȧɘɉɡ ɐɅɖɏɅ, 

ɔɊɕɊɈɐɤɒɡɗɊ ɇ˵ɉɔɓɇ˵ɉ˵, ɞɓɆ ɔɊɕɊɏɓɒɅɗɍɖɤ ɇ 

ɗɓɑɘ, ɞɓ ɇɖɊ ɔɕɅɇɍɐɡɒɓ, ˵ ɉɓɉɅɎɗɊ Ɇɘɉɡ-ɤɏ˵ 

ɇɏɐɅɉɊɒɒɤ, ɔɊɕɝ ɒ˵ɋ ɔ˵ɉɗɇɊɕɉɋɘɇɅɗɍ ɖɇɓɪ 

ɌɅɔɍɖɍ ɗɅ ɔɓɉɅɇɅɗɍ ɌɅɤɇɏɘ.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн



3.4 ˽ ͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ ς˽ ͍͔͒ͭͪ͒͜Έ͔ͭ ͍͍͒ͨͦ͒͜͜Έ 
ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͭ͊ ͚͔ͨͦ͒͊ͭ 
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ vǳŀƴǘǳƳ ς
ˬ͍͔ͦͭͤΈ нлнн

ˤ͙ ͔͔ͣͦ͗ͭ ͍͔͙͙ͨ͒ͭͪ͒ͭ͜ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͒ͦ ͝͝ ͨͦ͒͊ͤͤΎΦ 
˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͔ͨͦ͡ ζ˨͜͝ηͭ͊ ͍͙͔͋ͪͭ͜Έ ͦͨͼ͜Ό 
ζ˽͍͔͙͙͒ͭͪ͒ͭ͜η ͘ ͍͙͎ͨ͊͒ͤͦͦ ͔͔ͨͪͯ͜͟͡Φ
˿͙͔ͫͭͣ͊ ͍͙ͦͤ͊͟Ί ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͍͍͒ͨͦ͒͜͜͜ 
ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΦ
̒͟΅ͦ ͙ͨͦͣͦ͟͡ ͔ͤ ͍͙Ύ͍͔ͤͦ͡Σ ͣͦ͗ͤ͊ 
͚͒ͫͤ͘͜Ό͍͙͊ͭ ͨͦ͒͊ͤͤΎΦ

̒͟΅ͦ ͯ ͻͦ͒͜ ͍͔͔ͨ͒ͭͪ͒͗ͤͤ͜Ύ ͋ͯͦ͡ ͍͙Ύ͍͔ͤͦ͡ 
͔ͨͪͦ͋ͣͯ͡ ͘ ͍͍͒ͨͦ͒͒͜͜Ό ͤ͊ ͔͔ͭͤ͒ͪͤͯ 
͙ͨͪͦͨͦ͘ͼ͜Ό ό͙ͤ͊ͨͪ͊͒͟͡Σ ͍͒ͫͯͭͤͫͭ͜͜Έ 
͍ͦ͋ͦΩΎ͍͙ͦ͘͟ͻ ͙͒͊ͤͻύΣ ͘ΩΎ͍͙ͭΈͫΎ 
͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ ͨͪͦ ͙ͨͦͣͯ͟͡Σ Ύ͔͟ 
ͨͪͦͤ͜ͺͦͪͣͯΊ ͍͊ͫ ͨͪͦ ͔ͭΣ ΅ͦ ͔ͫ͊ͣ ͔ͤ 
͍͍͒ͨͦ͒͊͜͜Ί ͚͒ͫͤͦͫͭ͜͜ ͯ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Όό͙ͤ͊ͨͪ͊͒͟͡Σ Ύ͟͜ ͒͊ͤ͜ 
͍͒ͫͯͭͤ͜͜ύΦ
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ˤ͙ ͔͔ͣͦ͗ͭ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍ͫͦΌ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΣ ͙͍ͤ͊ͭͫͤͯ΄͙ ͦͨͼ͜Ό ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭη. ˽ ͫ͜͡Ύ ͼΈ͎ͦͦ 
͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͪͤ͘͜͜ ͙ͪͦ͒͘͜͡Σ ΅ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͍͔͔͒ͤͯ ͤ͜ͺͦͪͣ͊ͼ͜Ό.˽ͫ͜͡Ύ ͎ͭͦͦΣ Ύ͟ ͍͊΄͊ ͔͔ͭͤ͒ͪͤ͊ ͊͘Ύ͍͊͟ ͔͋ͯ͒ ͍͔͊ͨͦͤͤ͊͘ ͜ 
͍͊΄͜ ͍͍͒ͨͦ͒͜͜͜ ͋ͯ͒ͯͭΈ ͍͔͔ͨ͒ͭͪ͒͗ͤ͜͜, ͤ ͙͊ͭͫͤͭ͜Έ ͤ͊ ͤͦͨͯ͟͟ ζ˽͙ͦ͒͊ͭηΣ ΅ͦ͋ ͙͙ͪͦͣͫͭͭ͘͜ ͝͝ ͍ ͙͔ͫͫͭͣ͜.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

3.4 ˽͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ς˽ ͔͔͎ͪ͡ΎͤΈ͔ͭ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͭ͊ ͚͔ͨͦ͒͊ͭ 
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˹͊ ͔ͪ͊ͤ͟͜ ͘ΩΎ͍͙ͭΈͫΎ ͍͔ͨͦ͒ͦͣͤͤ͜͡ΎΣ Ύ͔͟ ͍͔ͨ͒ͭͪ͒͗ͯ͜Ί 
ͨͦ͒͊ͤͤΎ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΦ

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ 
ͤ͊ ͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ 

˽ͦ͒͊ͤͤΎ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

3.4 ˽͎͍͒ͦͭͦ͊͜͟ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͍ ͔͙ͪ͗ͣ͜ ͦͺ͚͊ͤ͡ ς˽ ͚͔ͦ͒͊ͭ 
͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό

ˤ͙ ͭ͊ͦ͗͟ ͙ͦͭͪͣ͊Ί͔ͭ ͍͙͊ͭͦͣ͊ͭ;ͤͦ 
͎͔͔͍͔ͤͪͦ͊ͤ͘ ͍͔ͨͦ͒ͦͣͤͤ͜͡Ύ 
͔͔ͭͪͦͤͤͦ͟͡Ό ͨͦ΄ͭͦΌΣ Ύ͔͟ 
͍͔ͨ͒ͭͪ͒͗ͯ͜ΊΣ ΅ͦ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ͋ͯͦ͡ 
ͨͦ͒͊ͤͦΦ



4. ̂ ͍ͨͪ͊ͤͤ͜͡Ύ ͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟

ü4.1 ˻ ͎͡Ύ͒ ͍͍͔͚͒ͨͦ͒͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝

ü4.2 ˽ ͔͔͎ͪ͡Ύ͒κ͔͎͍ͪ͒͊ͯ͊ͤͤΎ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό

ü4.3 ̂ ͍ͨͪ͊ͤͤ͜͡Ύ ͔͔ͭͤ͒ͪͤͦΌ ͊͘Ύ͍ͦ͟Ό ͨͫ͜͡Ύ ͍͔͔ͤͫͤͤΎ ͣͤ͘͜ ͯ ͔͔͎͍͙ͨͪͦͦͪ

ü4.4 ʕ ͙͒͊ͤͤ͜͟͟͡Ύ ͨͦ͒͊ͤͦ͝ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ 
͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
ͫͭͦͪͤͯ͜͟ ˭ͣͫͭ͜

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

̂ ͼΈͦͣͯ ͪͦ͒͘͜͜͡ ˽ͦͫͭ͊;͊͡Έ͙ͤ͟ ͒ͤ͊͘͜ΊͭΈͫΎΣ Ύ͟ ͔͔͎ͨͪ͡Ύ͙͒͊ͭ, ͪ ͔͎͍͙͒͊ͯ͊ͭ ͊͋ͦ ͍͍͙ͫ͊ͫͦͯ͊ͭ͟ 
͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟Σ Ύ͊͟ ͍͔͗ ͔͔͔͋ͪ͗ͤ͊͘ ͍ ͙͔ͫͫͭͣ͜ ͊͋ͦ ͨͦ͒͊ͤ͊. ̂  ͪͦ͒͘͜͜͡ ͭ͊ͦ͗͟ ͨͦΎͫͤΌΊͭΈͫΎΣ Ύ͟ 
ͨͦͫͭ͊;͊͡Έ͙͙ͤ͟ ͣͦ͗ͯͭΈ ͍ͨͦͭͦͪͤͦ ͙ͨͦ͒͊ͭ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟ ͯ ͪ͊͘͜ ͍͔͔ͤͫͤͤΎ ͣͤ͘͜ ͯ ͔͔͎͍͙ͨͪͦͦͪ.



пΦм ͍̂ͨͪ͊ͤͤ͜͡Ύ ͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟ ς˻ ͎͡Ύ͒ ͍͍͒ͨͦ͒͜͜͜ό-͔͚ύ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ 
͙ͨͪͦͨͦ͘ͼ͜͝

̋ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍ͫͦ͝ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ ΅ͦ͒ͦ ͔͔͎͍͍ͨͪͦͦͪ͜Σ ͍ Ύ͙͟ͻ ͍͙ ͙͋ͪ͊͡ ͯ;͊ͫͭΈΣ ͍͚ͯ͒ͭ͜͜Έ ͯ ͍͚ͫ͜ ͨͪͦͺ͜͡Έ ͨͦͫͭ͊;͊Έ͙ͤ͊͟͡ ͜ ͔͔͚ͨͪ͒ͭ͜Έ ͯ ͪͦ͒͘͜͡ ζ˽ͦͪͭ͊͡ 
ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ηΦ ˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͦͨͼ͜Ό ζ͍̂ͨͪ͊ͤͤ͜͡Ύ ͍͍͒ͨͦ͒͜͜Ύ͙ͣ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ηΦ

ˤ͙ ͔͔ͣͦ͗ͭ ͍͙͙͍͍͙ͦͪͫͭͦͯ͊ͭ͟ ͪͤ͘͜͜ ͙͔ͪͭͪ͟͜͝ ͨͦ΄ͯͯ͟Φ ̒͟΅ͦ ͍͊ͣ ͍͙͚͒ͦͣ͜ ͔͙͒ͤͭ͜ͺ͊ͭͦͪ͜͟ ͔͔͎͍͍ͨͪͦͦͪ͜Σ ͍͍͔͒ͭ͜Έ ͚͎ͦͦ ͍ ͔ͨͦ͡ ζ˽͔͔͎͍͙ͪͦͦͪη ͜ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͤͦͨͯ͟͟ ζ˽ͦ΄ͯ͟ηΦ ̂ 
˾͔ͯ͘͡Έͭ͊ͭ͊ͻ ͨͦ΄ͯͯ͟ ͍͙͒ͦ͋ͪ͊ͭ͘͜ΈͫΎ ͍͊΄͊ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό ΅ͦ͒ͦ ͼ͙ͻ ͔͔͎͍͍ͨͪͦͦͪ͜Φ
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ ͍̂ͨͪ͊ͤͤ͜͡Ύ 
͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ нлнн

ˢ͙͍ͭͤ͟͜ ς̈́ ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝Σ ͨͦ͒͊ͤ͜ 
͒͡Ύ ͨͦͭͦ;͙ͤͻ ͔͔͎͍͍ͨͪͦͦͪ͜Τ 
ˢ͙͍ͭͤ͟͜ ͊͋ͦ ͨͪͦΊͭ͟ ς̈́ ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ Ύ͟ ͨͦ͒͊ͤ͜ ͍͍͒ͨͦ͒͜͜͜Σ ͭ͊͟ ͜ 
ͨͪͦΊ͙ͭ͟ ͍͍͔͚͒ͨͦ͒͜͜ ͒͡Ύ ͨͦͭͦ;͙ͤͻ ͔͔͎͍͍ͨͪͦͦͪ͜Τ 
˽͙͔ͪͫͯ͒͗ͤ͜ ς̈́ ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͙͔ͨͪͫͯ͒͗ͤ͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ 
͙ͨͪͦͨͦ͘ͼ͜͝Τ 
˨͙͍ͫ͊͟͜͡ͺ͍ͦ͊ͤ͜͟͜ ς̈́ ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͊΄͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ 
͙ͨͪͦͨͦ͘ͼ͜͝Σ Ύ͟͜ ͙͋ͯ͡ ͙͍͒ͫ͊͟͜͡ͺ͍ͦ͊ͤ͜͟͜ ͨ͒͜ ;͊ͫ ͨͪͦͼ͔ͫͯ ͦͼͤ͜Ό͍͊ͤͤΎΤ 
ͨͪͦΊͭ͟ ς̈́ ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝Σ Ύ͟͜ ͙͋ͯ͡ 
͔͔͔͋ͪ͗ͤ͘͜ Ύ͟ ͨͪͦΊͭ͟ ό͔ͤ ͨͦ͒͊ͤ͜ύΤ 
˻;ͯ͜͟ΌͭΈ ͤ͊ ͙͔ͨͪͫͯ͒͗ͤͤΎ ς̈́ ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͊΄͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ 
͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝Σ Ύ͟͜ ͦ;ͯ͜͟ΌͭΈ ͪ͜΄͔ͤͤΎ ͨͪͦ ͙͔ͨͪͫͯ͒͗ͤͤΎΤ 
ˤ͒͜ͻ͙͔ͤ͜͡ ς̈́ ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͊΄͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝Σ 
Ύ͟͜ ͔ͤ ͙͋ͯ͡ ͙͔ͨͪͫͯ͒͗ͤ͜Τ 
˽ͦͭͪ͋ͤ͊͜ ͍ͨͦͭͦͪͤ͊ ͨͦ͒͊;͊ ς̈́ ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͊΄͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ 
͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝Σ Ύ͟͜ ͣ͊ΌͭΈ ͙͋ͯͭ ͨͦ͒͊ͤ͜ ͍ͨͦͭͦͪͤͦΣ ͦͫ͟͜͡Έ͙͟ ͒ͦ 
͔͔͎͍͍ͨͪͦͦͪ͜ ͋ͯͦ͡ ͍͔͔ͤͫͤͦ ͙ͣͤ͘͜.

˹͙͊ͭͫͤͭ͜Έ ͤ͊ ͤͦͨͯ͟͟ ζ˽ͦ΄ͯ͟ηΣ ͜ ͍ͫ͜ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ ͘ ͙ͭ͊ͣ͟ 

ͫͭ͊ͭͯͫͦͣ ͋ͯ͒ͯͭΈ ͔͔ͨͪ͜͡;͔ͤ͜.

ˤ͙ ͭ͊ͦ͗͟ ͔͔ͣͦ͗ͭ ͚͙ͤ͊ͭ͘ ͍ͫͦ͝ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝Σ ͍͙͍͋ͪ͊΄͙  ͔ͦ͒ͤ ͘͜ ͤ͊͘;͔ͤΈ 

ͯ ͍͙ͨ͊͒ͤͦͣͯ ͔͔ͨͪͯ͜͟͡ ͒͡Ύ ͦͨͼ͜͝ ζ˿ͭ͊ͭͯͫ ͍͍͒ͨͦ͒͜͜͜η
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4.1 ̂ ͍ͨͪ͊ͤͤ͜͡Ύ ͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟ ς˻ ͎͡Ύ͒ ͍͍͒ͨͦ͒͜͜͜ό-͔ )͚
ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ ͒͡Ύ ͨͦͭͦ;͙ͤͻ ͔͔͎͍͍ͨͪͦͦͪ͜

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ ͍̂ͨͪ͊ͤͤ͜͡Ύ 
͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

̋ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͊΄ͯ ͍͍͒ͨͦ͒͜͜Έό-͜ύ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ ͒͡Ύ ͨͦͭͦ;͙ͤͻ (ˢ͙͍͙ͭͤ͟ͻ) ͨ ͔͔͎͍͍ͪͦͦͪ͜, ͯ ͍͚͒ͭ͜͜Έ ͯ 
͙͔ͫͫͭͣͯ, ͤ ͙͊ͭͫͤͭ͜Έ ͤ͊ ͦͤͯ͜͟͟ ζ˽ͦͪͭ͊͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ηΣ ͊ ͨͦͭͣ͜ ͤ͊ ͙ͨͦͫ͊ͤͤ͡Ύ ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭ ͙͍͊ͭͤ͟͜ 
͔͔͎͍͙ͨͪͦͦͪη. ˣͯ͒ͯͭΈ ͔͔ͨͪ͜͡;͔ͤ͜ ͍ͫ͜ ͨͦͭͦ;ͤ͜ ͔͔͎͍͙ͨͪͦͦͪ.

˽͔͔͎͍͙ͪͦͦͪΣ ͒͡Ύ Ύ͙͟ͻ ͍͙ ͔ͤ ͍͙͙ͫͭͦͪ͡ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΣ ͋ͯ͒ͯͭΈ ͙ͣ͊ͭ ͤ͊͘;͔ͤͤΎ 0ͯ ͦͦͤ͟͡ͼ͜ ζˤ͊΄͜ 
͍͍͒ͨͦ͒͜͜͜η.
˽͔͔͎͍͙ͪͦͦͪΣ ͒͡Ύ Ύ͙͟ͻ ͍͙ ͍͙͙ͫͭͦͪ͡ ͨͪͦΊͭ͊͋ͦ͟ ͙ͨͦ͒͊͡ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΣ ͋ͯ͒ͯͭΈ ͙ͣ͊ͭ ͤ͊͘;͔ͤͤΎ 1
ͯ ͦͦͤ͟͡ͼ͜ ζˤ͊΄͜ ͍͍͒ͨͦ͒͜͜͜η. ̋ ͦ͋ ͍͙͙͒ͪͭ͜͟ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜ΌΣ ͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͼ͙ͺͪͯ 1.
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4.2 ̂ ͍ͨͪ͊ͤͤ͜͡Ύ ͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟ ς˻ ͎͡Ύ͒ ͭ͊ ͔͎͍ͪ͒͊ͯ͊ͤͤΎκ͔͔͎ͨͪ͡Ύ͒ 
͍͊΄͙ͻ ͍͍͔͚͒ͨͦ͒͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝

̂ ͦͦͤ͟͡ͼ͜ ζ˿ͭ͊ͭͯͫ ͍͍͒ͨͦ͒͜͜͜η ͍͙ ͨͦ͋͊;͙͔ͭ ͫͭ͊ͭͯͫ 
͍͊΄ͦ͝ ͔͔ͭͤ͒ͪͤͦ͝ ͊͘Ύ͍͙͟. ̋ ͦ͋ ͊͘Ύ͍͊͟ ͋ͯ͊͡ ͯͫͨ͜΄ͤͦ 
ͨͦ͒͊ͤ͊Σ ͝͝ ͫͭ͊ͭͯͫ ͣ͊Ί ͙͋ͯͭ ζˢ͙͍͙͚ͭͤ͟η. ˽ ͫ͜͡Ύ ͼΈ͎ͦͦ 
͙ͤ͊ͭͫͤͭ͜Έ ͤ͊ ͼ͙ͺͪͯΣ Ύ͊͟ ͍͒ͦ͋ͪ͊͗͊͜ΊͭΈͫΎ ͯ ͦͦͤ͟͡ͼ͜ 
ζˤ͍͒ͨͦ͒͜͜ΈηΣ ͜ ͙͔ͫͫͭͣ͊ ͍͙͒ͪ͜͟Ί ͨͦ͒͊ͤͯ ͍͙͊ͣ ͊͘Ύ͍ͯ͟.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ ͍̂ͨͪ͊ͤͤ͜͡Ύ 
͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

˹͙͚͔͊ͭͫ͊ͭ͟ ͤ͊ ͪͤ͘͜͜ ζ˾͙ͦ͒͘͜͡ηΣ ΅ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ 
͍͍͔͔͒ͤͯ ͤ͜ͺͦͪͣ͊ͼ͜Ό. ̋ ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ 
͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό, ͤ ͙͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ 
ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭη. ʕ ͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ 
͙ͨͪͦͨͦ͘ͼ͜Ό ͔͋ͯ͒ ͍͙͒ͪͭ͊͜͟ ͒͡Ύ ͔͎͍ͪ͒͊ͯ͊ͤͤΎ.



4.2 ̂ ͍ͨͪ͊ͤͤ͜͡Ύ ͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟ ς˻ ͎͡Ύ͒ ͭ͊ ͔͎͍ͪ͒͊ͯ͊ͤͤΎκ͔͔͎ͨͪ͡Ύ͒ ͍͊΄͙ͻ 
͍͍͔͚͒ͨͦ͒͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ όнύ
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˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ ͍̂ͨͪ͊ͤͤ͜͡Ύ 
͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

ˤ͙ ͭ͊ͦ͗͟ ͔͔ͣͦ͗ͭ ͔͎͍͙ͪ͒͊ͯ͊ͭ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟Σ ͙͍ͤ͊ͭͫͤͯ΄͙ ͤ͊ ͦͨͼ͜Ό ζ˨͜͝ηΣ ͊ ͨͦͭͣ͜ ζ˽͔͔͎ͪ͡Ύ͙ͤͯͭη.



4.2 ̂ ͍ͨͪ͊ͤͤ͜͡Ύ ͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟ ς˻ ͎͡Ύ͒ ͭ͊ ͔͎͍ͪ͒͊ͯ͊ͤͤΎκ͔͔͎ͨͪ͡Ύ͒ ͍͊΄͙ͻ 
͍͍͔͚͒ͨͦ͒͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤ͜ ͙ͨͪͦͨͦ͘ͼ͜͝ (3)

69

̋ͦ͋ ͔͔͎ͨͪ͡Ύ͙ͤͯͭ ͭ͊ ͍͔͎͍͙͒ͪ͒͊ͯ͊ͭ͜ ͒͊ͤ͜Σ ͍͍͔͔͒ͤ͜ ͍ ͙ͪͤ͘͜ͻ ͪͦ͒͊͘͜͡ͻ ͍͊΄ͦ͝ ͍͍͒ͨͦ͒͜͜͜ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό (˻͎͡Ύ͒, 
ˤ͙͎͙ͣͦ ͊͋ͦ ˽͙ͦ͘ͼ͜͝), ͤ ͙͊ͭͫͤͭ͜Έ ͤ͊ ͍͍͙͚͒ͨͦ͒ͤ͜͜ ͪͦ͟͟ ͍͍͒ͨͦ͒͜͜͜. ˽ ͫ͜͡Ύ ͍͔͔ͤͫͤͤΎ ͣͤ͘͜ ͙ͤ͊ͭͫͤͭ͜Έ ͤͦͨͯ͟͟ ζ˽͙ͦ͒͊ͭηΣ ΅ͦ͋ 
͍͙ͦͨͯ͋ͯ͊ͭ͜͟͡ ͍͊΄ͯ ͔͔͎ͨͪ͡Ύͤͯͭͯ ͍͍͒ͨͦ͒͜͜Έ ͤ͊ ͔͔ͭͤ͒ͪͤͯ ͙ͨͪͦͨͦ͘ͼ͜Ό.

˹͙͊ͭͫͤͭ͜ΈΣ ΅ͦ͋ ͍͔͙ͨͦͪͤͯͭͫΎ ͤ͊ 
͎͍ͦͦͤͯ͡ ͫͭͦͪͤͯ͜͟ ͍̂ͨͪ͊ͤͤ͜͡Ύ 
͔͔͙͙ͭͤ͒ͪͤͣ ͊͘Ύ͍͙͊ͣ͟

˽͙ͦͫ͋ͤ͜͟ ͘ ͍͙͙ͦͪͫͭ͊ͤͤ͟Ύ ͨͦͪͭ͊ͯ͡ ͨͦͫͭ͊;͊͡Έ͙͍ͤ͟͜ ˽˾˻˻˹ Quantum ς
ˬ͍͔ͦͭͤΈ 2022

˽͔͔͚͔ͪͦͤ͊ͭͫ͟ΎΣ ΅ͦ ͍͙ ͙ͨͦ͒͊͡ ͍ͫͦΌ 
͔͔ͭͤ͒ͪͤͯ ͊͘Ύ͍ͯ͟ ͨͫ͜͡Ύ ͎ͭͦͦΣ Ύ͟ ͍͙ ͝͝ 
͍͔͎͍͙͒ͪ͒͊ͯ͊͜͡κ͔͔͎ͨͪ͡Ύ͙ͤͯͭ.

ˤˢˬ˶ˮˤ˻














































































