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͔́ͻ͎͙͙ͤͦͦ͡ ͫ͋ͦͪ͊Σ ͙ͦ͋ͪ͊͋ͦͭ͟

͙ ͻ͔͙ͪ͊ͤͤΎ ͒͊ͤͤ·ͻ ˥ˮ˿

ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ ɻʝʦʊʕʂ

ʛ.ʋʬʘ, 2025 ʛ.



ʆ ʢʦʤʧʘʥʠʠ ʆʆʆ ʅʇʎ ç ɻʝʦʊʕʂè

2

ʆʆʆ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʝʥʪʨ 

çɻʝʦʊʕʂè ïɻ ʪʦ ʘʢʢʨʝʜʠʪʦʚʘʥʥʘʷ 

ʧʨʦʜʫʢʪʦʚʘʷ IT-ʢʦʤʧʘʥʠʷ.

ʆʩʥʦʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ :

Á ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ;

Á ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ;

Á ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ ʚ ʩʬʝʨʝ ʦʙʨʘʙʦʪʢʠ ʠ 

ʭʨʘʥʝʥʠʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ;



ʆ ʢʦʤʧʘʥʠʠ ʆʆʆ ʅʇʎ ç ɻʝʦʊʕʂè

3

ʆʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ ʢʦʤʧʘʥʠʠ - ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʤʧʣʝʢʩ ʇʈɸʁʄ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ.

ʇʈɸʁʄ:

Á ɹʦʣʝʝ 30 ʣʝʪ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ;

Á ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʝʬʪʝʛʘʟʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʈʌ, ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ, ɹʝʣʘʨʫʩʠ, 

ʂʘʟʘʭʩʪʘʥʝ, ʉʫʣʪʘʥʘʪʝ ʆʤʘʥ, ʚ ʂʠʪʘʝ.

Á ɹʦʣʴʰʦʡ ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʘ ɻʀʉ ʚ ʢʨʫʧʥʝʡʰʠʭ ʥʝʬʪʝʛʘʟʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʌ.



͔́ͻ͙ͤ;͔ͫ͊͟Ύ ͔ͨͦ͒͒ͪ͗͊͟ ͙ ͍͔͙͔ͫͦͨͪͦͦ͗͒ͤΣ
ͦ͋ͯ;͔͙͔ͤ

Å ͙͙̅ͫͪͯ͟ΌͭͫΎ ˤ˿˩ ͦ͋ͪ͊΅͔͙ͤΎ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡ ͨͦ ͙ͪ͊͘͡;ͤ·ͣ ͊ͤ͊͊ͣ͟͡ ͍ͫΎ͙͘ ͍ ͎͔ͨͪͦͪ͊ͣͣΦ ˴ͦͤͭͪͦ͡Έ 
͍·͔͙ͨͦͤͤ͡Ύ.

Å ˻͋ͯ;͔͙ͤΎ ͨͦ ͙͔͔ͫͫͭͣ ˽͚ͪ͊ͣ ςΉͭͦ ͔ͤ ͺ͙͙͍ͫͪͦ͊ͤͤ͟·͔ ͔͟͡ͼ͙͙Φ ̏ͭͦ ͙͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ·Σ 
ͯ;͙ͭ·͍͊Ό΅͙͔ ͔ͫͨͼ͙ͺ͙ͯ͟ ͎͊͗͒ͦͦ͟ ͊͊͘͘͟;͙͊͟;

Å ˻͋ͯ;͔͙ͤΎ ͍ͨͪͦͦ͒ΎͭͫΎ ͊͟͟ ͤ͊ ͔͋͊͘ ˻˻˻ ˹˽̇ ζ˥͔ͦ́̏˴η ͍ ͔ͫͨͼ͙͊͡Έͤͦ ͍ͦ͋ͦͪͯ͒ͦ͊ͤͤͦͣ ͯ;͔͋ͤͦͣ 
͍͔ͨͪͦͫͭͪ͊ͤͫͭΣ ͭ͊͟ ͙ ͫ ͍·͔͒ͦͣ͘ ͟ ͊͊͘͘͟;͙ͯ͟;

Å ˾͔͎ͯ͡Ύͪͤ·͔ ͔͋ͫͨ͊ͭͤ͡·͔ ͚ͦͤ͊ͤ͡-͔͙ͫͣͤ͊ͪ·.

ɹʦʣʝʝ 200 

ʦʙʨʘʱʝʥʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʝʞʝʤʝʩʷʯʥʦ
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ˢ͍͙ͭͦͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͭͫͭͪͦ͊ͤ

˽͍ͯ͡·͔ͨͦͤͤͤ͡·ͻ
͊͒͊͘;͙͊ͫͯͭ͘͟

˾͊͋ͦ;͊Ύ͍͔ͭ͊͟
˿ˤ˹͙ͫͻͦ͒ͤ·͚ͦ͒͟

ˢ͍͍͔ͭͦͫ͋ͦͪ͊ͫ͟ͻ
͔͚ͣͦ͒ͯ͡˽͚ͪ͊ͣ

ˢ͍͍͔͙͔ͭͦͦ͋ͤͦͤ͡
͍͔͙͙ͪͫ ˽͚ͪ͊ͣ
+ UserConfig

˹ͦ;͚͍ͤͦ͊ͭͦ͊ͨͯͫ͘͟
͔͍ͭͫͭͦ

(ͨͦͤ͡·͚ͤ͊͋ͦͪ)

ˢ͙͔ͤ͊ͪͯ͘͘͡͡Έ͍ͭ͊ͭͦ
͍͊ͭͦ-͔͍ͭͫͭͦ

˽͔͔͍͔͔ͪͤͦͫͨͪͦͪͤͤ·ͻ
͊͒͊͘;͍ ͫͭ ͙͊͋͡ΈͤͯΌ͍͔ͭͯ͟

͍ͫͤ

˻΄͙͙͋͊ͫ͋ͦͪ͟͟
͔͚ͣͦ͒ͯ͡

˾͔͎͔͙ͪͫͫΎ/͍ͤͦ·͔
ͦ΄͙͙͋͟

˽͔͔ͪͦͭͪ͟·͙͔ͭ/
͍ͤͦ͊Ύ͊͒͊͘;͊
ͫ ͍ͯ ͔͔͙͔͒ͦͣͤͣ͡

24/7

Jenkins
TestComplete
TestExecute

DUnit
Python

TortouseSVN
+

͍ͫ ͙ͦͯͭ ͙͙ͭ͡·



ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʇʨʘʡʤ
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1990
ʇʝʨʚʘʷ ʚʝʨʩʠʷ 

ʇʆ ʇʨʘʡʤ

1999
ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʧʣʘʪʬʦʨʤʘ

2003
ʄʥʦʛʦʩʢʚʘʞʠʥʥʘʷ 

ʦʙʨʘʙʦʪʢʘ

2009
ɹʘʟʘ ʜʘʥʥʳʭ

2016
ʖʥʠʢʦʜʥʘʷ 

ʚʝʨʩʠʷ

2023
ʇʦʜʜʝʨʞʢʘ ʆʉ

Linux



ʅʘʰʠ ʢʣʠʝʥʪʳ
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ɺʩʝʛʦ ʦʨʛʘʥʠʟʘʮʠʡ: ʙʦʣʴʰʝ 200

ɺʩʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʙʦʣʴʰʝ 3600 

40%

37%

13%

10%

˨ͦ͋·͍͊Ό΅͙͔ ͙͙ͦͣͨ͊ͤ͟

˹͔ͺ͔͔͍͙ͭͫͪͫͤ·͔ ͙͙ͦͣͨ͊ͤ͟

˹ˮ˽ˮ

͙͍͔͙͔̂ͤͪͫͭͭ·



ʆʩʦʙʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ ʇʨʘʡʤ
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ɽʜʠʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʟʘʜʘʯ

ʄʦʜʫʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ïʩʦʙʠʨʘʝʤ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʨʘʙʦʯʠʝ ʤʝʩʪʘ 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ïʦʪ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʜʦ 

ʚʝʨʪʠʢʘʣʴʥʦ-ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʜʦʙʳʚʘʶʱʝʡ ʢʦʤʧʘʥʠʠ

ɻʠʙʢʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ïʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʣʶʙʳʭ ʟʘʜʘʯ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ



ʇʨʘʡʤ - ʝʜʠʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʙʦʨʘ,

ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ɻʀʉ
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ʆʪʢʨʳʪʳʡ 

ʩʪʚʦʣ
ʂʦʥʪʨʦʣʴ ʟʘ 

ʨʘʟʨʘʙʦʪʢʦʡ

ʊʝʭ. ʩʦʩʪʦʷʥʠʝ 

ʩʢʚʘʞʠʥ

ʉʧʝʮʠʘʣʴʥʳʝ 

ʤʝʪʦʜʳ

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʀʀ

ʇʨʦʛʨʘʤʤʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷ

ɹʘʟʘ ʜʘʥʥʳʭ

ʄʥʦʛʦʩʢʚʘʞʠʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ



ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʆ 

çʇʨʘʡʤè 

Á ʆʧʝʨʘʪʠʚʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʦʪʢʨʳʪʦʛʦ ʩʪʚʦʣʘ

- ʚʢʣʶʯʘʷ ʠʥʢʣʠʥʦʤʝʪʨʠʶ, ʩʧʝʮʤʝʪʦʜʳ

Á ʇʦʣʥʦʮʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʢʝʨʥʘ
- ʚʢʣʶʯʘʷ ʫʚʷʟʢʫ ʬʦʪʦ ʢʝʨʥʘ ʠ ʦʙʨʘʙʦʪʢʫ ʢʘʧʠʣʣʷʨʦʤʝʪʨʠʠ

Á ʆʧʝʨʘʪʠʚʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʩʢʚʘʞʠʥ ʠ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʢʚʘʞʠʥʳ

Á ɹʘʟʘ ʜʘʥʥʳʭ ʇʨʘʡʤ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ (ʧʨʦʝʢʪʥʳʝ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ)

Á ʄʥʦʛʦʩʢʚʘʞʠʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʇɿ, ʆʇɿ

Á ʇʦʜʜʝʨʞʢʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ
- ʤʥʦʛʦʩʢʚʘʞʠʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʦʪʢʨʳʪʦʛʦ ʩʪʚʦʣʘ,

- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ɸʂ,

- ʧʝʪʨʦʫʧʨʫʛʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʨʘʩʯʝʪ K, mu, Ro (ʟʘʤʝʥʘ PowerLog).

Á ʀʥʪʝʛʨʘʮʠʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ
- ʚʠʨʪʫʘʣʴʥʳʝ ʪʘʙʣʠʮʳ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ
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ʄʦʜʫʣʴʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ

Á ͍ͨͦͦ͘͡Ύ͔ͭ ͭͦͤͦ͟ ͙͍ͤ͊ͫͭͪ͊͊ͭΈ ͔͊͗͒ͦ͟ ͪ͊͋ͦ;͔͔ ͔ͣͫͭͦ ˽͚ͪ͊ͣΣ ͍͟͡Ό;͊Ύ ͍ 
͔͎ͤͦ ͙ͤ͊͘;͊͡Έͤͦ ͭͦ͡Έͦ͟ ͔ͤͦ͋ͻ͙ͦ͒ͣ·͔ ͙ͣͦ͒ͯ͡ ͙ ͙ͻ ͺͯͤ͟ͼ͙͙Σ ͤ͊ͪ͊΅͙͍͊ͭΈ 
͙ͻ ͨͦ ͔͔ͣͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ.

Á ͙͙͙͔ͦͨͭͣͪͯͭ͘ ͊ͭͪ͊ͭ͘· ͤ͊ ͙͔͔͙͔ͨͪͦ͋ͪͭͤ ͙͡ͼ͔͙͚ͤ͘Σ ͒͡Ύ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡ΎΣ 
ͦͭͦͪ͟·͚ ͙ͤ;͔͎ͦ ͙͡΄͔͎ͤͦ ͔ͤ ͍͙͙͒ͭΣ ͦ͋ͯ;͊ͭΈ ͙͡΄͔ͤͣͯ ͔ͤ ͤͯ ͗ͤͦΦ

Á ͔͎ͦ͟͡ ͍ͫͦ͒͊͊ͭ͘Έ ͍ͤͦ·͔Σ ͙ͣͦ͒ͺ͙ͼ͙͍ͪͦ͊ͭΈ ͙ ͔͙͍ͨͦ͒͒ͪ͗͊ͭΈ ͔ͯ͗ 
ͫͯ΅͔͍ͫͭͯΌ΅͙͔ ͙ͣͦ͒ͯ͡Φ  

Á ˻ͨ·ͭ ͣ͊ͫ΄͙͍͙ͭ͊͋ͪͦ͊ͤΎ ͙͔ͫͫͭͣ· ͦͭ ͔ͤ͋ͦ͡Έ΄͙ͻ ͔͍͙ͫͪͫͤ·ͻ ͙͚ͦͣͨ͊ͤ͟Σ ͒ͦ 
͔͚ͪͯͨͤ͟΄͙ͻ ͒ͦ͋·͍͊Ό΅͙ͻ ͙͚ͦͣͨ͊ͤ͟ ͫ ͔͍ͣͤͦ͗ͫͭͦͣ ͫͭͪͯͭͯͪͤ͟·ͻ 
͔͔͙͚ͨͦ͒ͪ͊͒ͤ͘͡
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˶͙ͼ͔͙͍͙͔ͤͪͦ͊ͤ͘ ͙͔ͫͫͭͣ· ˽͚ͪ͊ͣ

Å ˨͡Ύ͊͘΅͙ͭ·ͦͭͤ ͔ͫ͊ͤ͟ͼ͙͙͍͎͙͍͙ͦͤͪͦ͊ͤͤͦͦͦͨͪͦ͊ͤ͟Ύ͙ͫͨͦ͡Έͯ͘ΌͭͫΎ
͊ͨͨ͊ͪ͊ͭͤ·͔USB-͟͡Ό;͙HASP.

Å ˿͙͔͔͍ͫͭͣ͊ͣͦ͗ͭͨͦͫͭ͊͡ΎͭΈͫΎͫ͒ ͍ͯͣΎ͙͙ͭͨ͊ͣ͟͡Ό;͔͚: ͦ͊͟͡͡Έͤ·͙͙ͣ
͔͔͍ͫͭ·͙ͣ;

Å ˶ͦ͊͟͡Έͤ·͚͟͡Ό;ͨͦ ͒͟͡Ό;͔͊ͭͫΎ͔͔͍͔ͤͨͦͫͪ͒ͫͭͤͤͦͦͣͨ͟͟ΈΌ͔ͭͪͯΣͤ͊
͔͎͔ͦͭͦͪͦͣͨͪ͒ͨͦ͊͊ͭͫ͟͡Ύͪ͊͋ͦͭ͊ͭΈͫͫ ͙͔͚ͫͭͣͦ;

Å ˿͔͔͍͚͔ͭͦ͗͟ ͡Ό;ͨͦ ͒͟͡Ό;͔͊ͭͫΎ͟͡ Ό͋ͦͣͯͦͣͨ͟ΈΌ͔͍ͭͪͯͫ ͔͙ͭΣͤ͊ͤ ͖ͣ
͔͍͙͍͔ͭ͊͗ͯͫͭ͊ͤ͊͊ͭͫ͟͡Ύ͔ͫͨͼ͙͊͡Έ͔͎͔͔͔ͤͦͨͪͦͪ͊ͣͣͤͦͦ͋ͫͨ;͔͙͔ͤΣ͙
ͪ͊͋ͦͭ͊ͭΈͫ ͙͔͚ͫͫͭͣͦͣͦ͗ͤͦͤ͊ ͡Ό͎͋ͦͣ͒ͪͯͦͣͦͣͨ͟ΈΌ͔͔ͭͪΣ
ͨͦ͒͟͡Ό;͔ͤͤͦͣΉ͚͔ͭͦ͗ͫ͟ ͔͙ͭ.

Å ˤͦͣͦ͗ͤͦͫͭ͘Έ͍͔͔͎͙ͪͣͤͤͦͦͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ͙ͭͪ͊͡Έͤ·ͻ͙͡ͼ͔͙͚ͤ͘
͔͍͔ͫͪͪ͊˥͔ͦ́̏˴
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˴͡Ό;͙ Guardant

˹͊;͙ͤ͊Ύ͍͔͙͙ͫͪͫ6.0 ˽͚ͪ͊ͣͨͦ ͔͙͍͔͒͒ͪ͗͊ͭ͊ͨͨ͊ͪ͊ͭͤ·͔͟͡Ό;͙
Guardant.
˽͔͙ͪͣͯ΅͔͍ͫͭ͊ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͟͡Ό;͙͊ͣ HASP:
Å ˾͙͚ͦͫͫͫ͊͟Ύ ͪ͊ͪ͊͋ͦͭ͊͘͟ ό˻˻˻ ζˢ͙͍ͭ͟ηύΣ ͔ͤͭ ͙ͦͨ͊ͫͤͦͫͭ ͔͔͔͍ͨͪ͋ͦ ͍ ͍ͨͦͫͭ͊͊͟ͻ 
͟͡Ό;͔͚ ͙͘-͊͘ ͔ͪͯ͋͗͊Φ

Å ˸͎ͦͯͭ ͪ͊͋ͦͭ͊ͭΈ ͔͋͘ ͚͍͔͒ͪ͊ͪ͊ ό͚͍͔͒ͪ͊ͪ ͔ͣͦ͗ͭ ͙ͨͦͤ͊͒ͦ͋ͭΈͫΎ ͤ͊ ͔͍͔͔ͫͪͪ 
͔͔͍͎ͫͭͦͦ ͟͡Ό;͊ ͒͡Ύ͔͙ͯͫͦͪͤ͟Ύ ͪ͊͋ͦͭ· ͙ͫͤͣύΦ

Å ˹͔ ͔ͭͪ͋ͯΌͭ ͔͔͎͙͍͙ͨͪͨͪͦͪ͊ͣͣͪͦ͊ͤΎ ό͍͔ͫ ͙͔͔͙ͣͤͤ͘Ύ ͔͔ͨͪ͒͊ΌͭͫΎ ;͔͔ͪ͘ ͺ͚͊͡ 
͙͡ͼ͔͙͚ͤ͘ύΦ

Å ˽͙ͪ ͔ͪ͊͋ͦͭ ͫ ͔͔͍ͫͭ·ͣ ͟͡Ό;ͦͣ ͔ͫͭΈ ͯ͒ͦ͋ͤ͊Ύ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͔ͨͦͫͣͦͭͪͭΈΣ ͭͦ͟ 
͊ͤ͘Ύ͡ ͙͡ͼ͔͙ͤ͘Ό ͙͔͒͊͗ ͦͭͤΎͭΈ ͔͖ ͯ ͎͎͒ͪͯͦͦ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ ό͔͎͙͔ͪͯͪͯͭͫ͡Ύ 
͙͙͊͒ͣͤͫͭͪ͊ͭͦͪͦͣύΦ

Å ˾͙͍͔͊ͫͫͣ͊ͭͪ͊ͭͫΎ ͍ͦͣͦ͗ͤͦͫͭ͘Έ ͍͙ͨͦͫͭ͊͟ ˽͚ͪ͊ͣ͊ͫ ͎ͨͪͦͪ͊ͣͣͤ·͙ͣ ͟͡Ό;͙͊ͣΣ 
͙͍ͨͪΎ͊ͤͤ͘·͙ͣ ͔ͦͤͪͭͤͦͣͯ͟͟͟ ͦͣͨ͟ΈΌ͔ͭͪͯκͤͦͯͭ͋ͯͯ͟ όͤͦ ͎ͣͦͯͭ ͋·ͭΈ 
͔ͨͪͦ͋ͣ͡· ͫ ͔͔ͨͪͤͦͫͦͣ ͙͡ͼ͔͙͙ͤ͘ ͎͚ͤ͊͒ͪͯͦ ͦͣͨ͟ΈΌ͔ͭͪΣ ͍ͨͦͭ͡Έ ͒ͦ 
͔͍͙ͤͦͣͦ͗ͤͦͫͭ͘ ͔͔ͨͪͤͦͫ͊ύΦ

˽͔͍ͪ·͔ ͍͙ͨͦͫͭ͊͟ ˽͚ͪ͊ͣ͊ͫ ͍ͤͦ·͙ͣ ͟͡Ό;͙͊ͣ ͙ͦ͗͒͊ΌͭͫΎ ͟ ͔͙ͦͫͤ нлнр ͎ͦ͒͊.
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ʉʝʨʚʝʨ

ʈʘʙʦʯʠʝ ʩʪʘʥʮʠʠ

ʇʝʨʝʥʦʩʥr ʝ ʢʦʤʧɹ ʪʁʝʨr

1. ʉʙʦʨ ʩ 

ʨʘʙʦʯʠʭ ʤʝʩʪ 

ʘʢʪʠʚʥʦʩʪʠ ʧʦ 

ʠʩʧʦʣɹʟʦʚʘʥʠʁ  

ʤʦʜʫʣʝʡ 

ʩʠʩʪʝʤr  ʇʨʘʡʤ

2. ʇʨʦʩʤʦʪʨ  ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ

˸͙͙͎ͦͤͭͦͪͤ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͙͡ͼ͔͙͚ͤ͘

ʉʭʝʤʘ ʨʘʙʦʪʳ:

1. ʉ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩʦʪʨʫʜʥʠʢʦʚ 

ʩʦʙʠʨʘʶʪʩʷ ʜʘʥʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ

ʣʠʮʝʥʟʠʨʫʝʤʳʭ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ 

ʇʨʘʡʤ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʉʋɹɼ;

2. ʄʦʥʠʪʦʨ ʛʨʘʬʠʯʝʩʢʠ ʦʪʦʙʨʘʞʘʝʪ 

ʜʠʥʘʤʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʮʝʥʟʠʡ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʧʦʟʠʮʠʷʤ:

- ʧʦ ʜʥʷʤ ʟʘ ʧʝʨʠʦʜ,

- ʧʦ ʯʘʩʘʤ ʚ ʜʝʥʴ,

- ʧʦʯʘʩʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦ

ʩʦʪʨʫʜʥʠʢʘʤ.
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˾͊ͪ͊͋ͦͭ͊͘͟ ͍͔͙͙ͪͫ ˽˻ ζ˽͚ͪ͊ͣη ͨͦ͒ Linux

ˤ2022 ͎͍ͦ͒ͯ˻ ˻˻˹ ˽ ζ̇˥ ͔ͦ́̏˴ηͤ͊;͙͊ͫ͡Έͪ͊͋ͦͭ·ͨͦ
͙ͫͦ͒͊ͤ͘Ό͍͔͙͙ͪͫ˽͚ͪ͊ͣ͊, ͪ͊͋ͦͭ͊Ό΅͔͚͔ͨͦ͒ͦͨͪ͊ͼ͙͚͙͔͚ͦͤͤͦͫͫͭͣͦ
AstraLinuxSpecialEdition1.7 ͙͋ ͊͘·͒͊ ͤͤ·ͻͤ͊ͨ͊ͭ͡ͺ͔ͦͪͣPostgreSQL.

ˤ 2023 ͎ͦ͒ͯ͊͘ ͨͯ΅͔͍͔͙ͤ͊ͪͫΎ˽͚ͪ͊ͣ͊ͨͦ͒˾ ˩ O˨C. ˿͔͚;͊ͫ
͔͙͍ͨͦ͒͒ͪ͗͊ΌͭͫΎ͍͔͙͙ͪͫ7.3 8͙.0.

˾͊͋ͦͭ·ͨͦͨ ͎͍͔ͦ͒ͦͭͦ͟Ή͙ͭͻ͍͔͙͚͔͍͙͔ͪͫͨͪ͒͊ͪͭ͡Έͤͦͦͫͯ΅͔͍͔ͫͭͤ͡·͙
͍ͦͨͪͦ͋ͦ͊ͤ·͍ͪ Ύ͔͒ͨͪ ͔͙͒ͨͪΎ͙͚ͭ.

ˤͦͣͦ͗ͤ͊͊͒͊ͨͭ͊͘ͼ͙Ύ˽ ζ˻˽ ͚ͪ͊ͣη͎͙͔ͨͦ͒͒ͪͯ˻˿ͤ ͊͋ ͔͊͘
Linuxόͨͦ͒ͦ ͎͍͖͙ͦͦͪͤͤͦͫͭύ.
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ʇʨʘʡʤ - ʝʜʠʥʘʷ ʪʝʭʥʦʣʦʛʠʷ

ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ɻʀʉ:

1. ˣ͍͊ͦ͘·͔ ͺͯͤ͟ͼ͙͙
2. ˻ͭͪ͟·ͭ·͚ ͍ͫͭͦ͡
3. ˮ͙͔͙ͤͤͦͣͭͪ͟͡Ύ
4. ˴ͦͤͭͪͦ͡Έ ͙ͪ͊ͪ͊͋ͦͭ͘͟
5. ˻ͼ͔ͤ͊͟ ͔ͭͻ ͫͦͫͭͦΎ͙ͤΎ ͍͙ͫ͊͗ͤ͟
6. ˣ͊͊͘ ͒͊ͤͤ·ͻ ˥ˮ˿ 
7. ˸͎͍͙ͤͦͦͫ͊͗ͤͤ͟·͔ ͔ͦͨͪ͊ͼ͙͙
8. ˿͔ͨͼ͙͊͡Έͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ
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ɹʘʟʦʚʳʝ ʬʫʥʢʮʠʠ

ʀʤʧʦʨʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ

ɻʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥʰʝʪ

ʋʚʷʟʢʘ ʢʨʠʚʳʭ

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ

ʄʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ɻʀʉ (ʥʦʨʤʠʨʦʚʢʘ, 
ʩʰʠʚʢʘ, ʥʦʨʤʘʣʠʟʘʮʠʷ, ʧʝʨʝʩʯʝʪ ʠ ʪ. ʜ.)

ʇʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ïʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ 
ʤʝʪʦʜʠʢ ʦʙʨʘʙʦʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ

ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʣʶʯʝʥʠʷ

ʕʢʩʧʦʨʪ ʬʘʡʣʦʚ
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ˮͣͨͦͪͭ LAS, LIS, DLIS, ͎͙͒ͪͯͻ ͺ͍ͦͪͣ͊ͭͦ
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͙͍͔̂ͤͪͫ͊͡Έͤ·͚ ͎͊ͪͯ͘͘;͙͟ ͙ͫͻͦ͒ͤ·ͻ ͒͊ͤͤ·ͻ

ˤͦͣͦ͗ͤͦͫͭ͘Έ ͎͙͊ͪͯ͘͘͟ ͪ͊ͤͦͪͦ͒ͤ͘·ͻ ͒͊ͤͤ·ͻ ͊͘ ͦ͒ͤͯ ͔ͦͨͪ͊ͼ͙Ό

19



˥͔͔ͤͪ͊ͼ͙ΎΣ ͔ͨ;͊ͭΈΣ ͫͦͻ͔͙͔ͪ͊ͤͤ ͍ ͍͙͔͒ ͺ͚͍͊ͦ͡
bmp, emf, tiff  ͨ͊ͤ͡΄͔͍ͭͦ ͒͡Ύ ͒͊ͤͤ·ͻ ˥ˮ˿Υ
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ɼʝʪʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʢʚʘʞʠʥʳ

21



ˣͦ͟͡ ͔͍͙ͨͪ;͚ͤͦ ͙ͦ͋ͪ͊͋ͦͭ͟ ͙͍ͪ͟·ͻ
ό͍ͯΎ͊͘͟Σ ͔͙͍͙͔ͪ͒͊ͭͪͦ͊ͤ͟Σ ͔͔ͨͪͫ;͔ͭύ
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ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʚʷʟʢʘ ʢʨʠʚʳʭ

23

Å ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʫʚʷʟʢʘ ʦʜʥʦʪʠʧʥʳʭ ʢʨʠʚʳʭ ʚ ʦʜʠʥ ʢʣʠʢ

Å ɺʦʟʤʦʞʥʦʩʪʴ ʨʫʯʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʘʥʥʳʭ

Å ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʫʚʷʟʢʠ



˿͍Ύ͙͘͟Φ ˸͔͔͔ͤ͒͗ͪ ͍ͫΎͦ͘͟

͔́ͻ͎͙ͤͦͦ͡Ύ͔͎͔͍ͨͪ͒ͨͦ͊͊ͭͦͣͦ͗ͤͦͫͭ͘͡Έ͙ͫͦ͒͊ͤ͘Ύ͙͙ ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ
͍ͫΎͦ͘͟ό͒͊ͤͤ·ͻΣͦ͋Ά͔͙͔͒ͤͤͤ·ͻ͍͔͙͒ͤ·͚͙͍ͣ͊ͫͫύ͒͡Ύ͍ͣ͊ͫͫͦ·ͻ
͔ͦͨͪ͊ͼ͙͚͔͙͍͙ͪ͒͊ͭͪͦ͊ͤ͟ΎΣ͙͍ͦ͋ͪ͊͋ͦͭͯ͟Ύ͙͘͟ΣΉͫͨͦͪͭ͊͟.
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ˮ͙ͫͭͦͪΎΦ ˽ͪͦͼ͔͒ͯͪ· 

ˣͦ͡Έ΄͙͍ͤͫͭͦ ͔͚͍͙͚͒ͫͭ ͫ ͙͍ͪ͟·͙ͣ ͫͦͻͪ͊ͤΎ͔ͭͫΎ ͍ ͙͙͙ͫͭͦͪΦ
˶Ό͔͋ͦ ͫͦͻ͔͔ͪ͊ͤͤͤͦ ͍ ͙͙͙ͫͭͦͪ ͔͚͍͙͔͒ͫͭ ͫ ͙͍͚ͪͦ͟ ͔ͣͦ͗ͭ ͋·ͭΈ
ͫͦͻ͔ͪ͊ͤͤͦ ͍ ͍͙͔͒ ͨͪͦͼ͔͒ͯͪ· ͙ ͙͔͔ͨͪͣͤͤͦ ͟ ͎͚͒ͪͯͦ ͙͍͚ͪͦ͟ ͙͙͡ ͍ͫΎ͔͘͟.

25



˽͎ͪͦͪ͊ͣͣ· ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ.
ˤ͔ͫͭͪͦͤͤ·͚Ύ͘·͒͟͡ Ύ ͔͙ͪ͊͊͘͡ͼ͙͙

͍͔ͫͦ͋ͫͭͤͤ·ͻ͎͙͍͊ͦͪͭͣͦ͡Φ ˽͔ͦ͒͒ͪ͗͊͟ Python.
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ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͫͫ·ͦ͟͡ ͤ͊ ͒͊ͤͤ·͔ ͍ ͔͋͊͘ ͔ͨͪͦͭ͊͟

27



ζ˹͍͔ͦͦη ͍ ͙͔͔ͫͫͭͣ ˽͚ͪ͊ͣ

28



ʂʝʡʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʦʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ

29

Á ʀʤʧʦʨʪ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʘʥʥʳʭ ʚ ʬʘʡʣ ʧʨʦʝʢʪʘ ʩʠʩʪʝʤʳ ʇʨʘʡʤ 

(LAS, DLIS, XLS, XML ʠ ʪ. ʜ.).

Á ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʰʝʪʘ ʧʦ ʥʘʩʪʨʦʝʥʥʦʤʫ 

ʰʘʙʣʦʥʫ

Á ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʫʚʷʟʢʘ ʢʨʠʚʳʭ

Á ɺʥʝʩʝʥʠʝ ʧʦʧʨʘʚʦʢ ʚ ʣʶʙʦʡ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʨʠʙʦʨ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ ʧʘʣʝʪʦʢ

Á ʈʝʘʣʠʟʘʮʠʷ ʣʶʙʦʡ ʤʝʪʦʜʠʢʠ ʦʙʨʘʙʦʪʢʠ ʩ ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʦʛʦ ʢʦʤʧʠʣʷʪʦʨʘ 

çʇʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷè, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʚʝʨʰʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ (ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ), ʥʦ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʛʦʪʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ ʇʨʘʡʤ

Á ɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ ʠ ʢʦʨʨʝʢʪʠʨʦʚʦʢ

Á ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʢʨʦʩʩ-ʧʣʦʪʦʚ, ʛʠʩʪʦʛʨʘʤʤ ʠ ʜʨʫʛʠʭ ʚʩʪʨʦʝʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ

Á ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʛʝʥʝʨʘʮʠʷ ʟʘʢʣʶʯʝʥʠʷ (ʪʘʙʣʠʮʳ, LAS, DLIS ʠ ʪ. ʜ.)



ʇʨʘʡʤ - ʝʜʠʥʘʷ ʪʝʭʥʦʣʦʛʠʷ

ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ɻʀʉ:

1. ˣ͍͊ͦ͘·͔ ͺͯͤ͟ͼ͙͙
2. ˻ͭͪ͟·ͭ·͚ ͍ͫͭͦ͡
3. ˮ͙͔͙ͤͤͦͣͭͪ͟͡Ύ
4. ˴ͦͤͭͪͦ͡Έ ͙ͪ͊ͪ͊͋ͦͭ͘͟
5. ˻ͼ͔ͤ͊͟ ͔ͭͻ ͫͦͫͭͦΎ͙ͤΎ ͍͙ͫ͊͗ͤ͟
6. ˣ͊͊͘ ͒͊ͤͤ·ͻ ˥ˮ˿ 
7. ˸͎͍͙ͤͦͦͫ͊͗ͤͤ͟·͔ ͔ͦͨͪ͊ͼ͙͙
8. ˿͔ͨͼ͙͊͡Έͤ·͔ ͙͔͙ͨͪͦ͗ͤ͡Ύ
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ʆʪʢʨʳʪʳʡ ʩʪʚʦʣ

ɿʘʜʘʥʠʝ ʩʪʨʘʪʠʛʨʘʬʠʠ

ɺʚʦʜ ʧʦʧʨʘʚʦʢ

ɺʳʜʝʣʝʥʠʝ ʧʣʘʩʪʦʚ ʠ ʣʠʪ.ʨʘʩʯʣʝʥʝʥʠʝ

ʉʥʷʪʠʝ ʦʪʩʯʝʪʦʚ ʚʧʣʘʩʪʘʭ ʠ ʚʤʝʱ. ʧʦʨʦʜʘʭ

ʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ, ʌɽʉ ʩʚʦʡʩʪʚ

ʆʧʨʝʜʝʣʝʥʠʝ ʂʥ ʠ ʭʘʨʘʢʪʝʨʘ ʥʘʩʳʱʝʥʠʷ

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ

ʈʘʙʦʪʘ ʩ ʢʝʨʥʦʤ
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˽ͪͦͪ͊͘;ͤͦͫͭΈ ͔͙ͣͭͦ͒;͔͎ͫͦͦ͟ ͔͔ͦ͋ͫͨ;͔͙ͤΎ
͎ͨͪͦͪ͊ͣͣ ͦͭͪ͟·͎ͭͦͦ ͍ͫͭͦ͊͡
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ˤ͍ͦ͒ ͍ͨͦͨͪ͊ͦ͟ ό˾˴Σ ˣ˴Σ ˮ˴ύ
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ˤ͍ͦ͒ ͍ͨͦͨͪ͊ͦ͟ ͍ ˽˿Σ ͪ͊ͫ;͔ͭ ˢͨͫ
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˾͊ͫ;͔ͭ ͔͚͚ͤͭͪͦͤͤͦ ͙͙ͨͦͪͫͭͦͫͭ
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˻͋ͪ͊͋ͦͭ͊͟Υ ͍ͨͦͨ͊ͫͭͦ͊͡Ύ͙κ͙͙͡ ͔͔ͤͨͪͪ·͍ͤ͊Ύ
ˢ͍͙ͭͦͣ͊ͭ;͔ͫ͊͟Ύ ͚ͤ͊ͫͭͪͦ͊͟ ΄͎͊͊ ͙ͦ͋ͪ͊͋ͦͭ͟

͎̊͊ ͔͊͒͊ͭͫ͘Ύ ͭͦ͡Έͦ͟ ͍ ͔ͨ͊ͪ͊ͣͭͪ͊ͻ ΄͙͊ͨ͟Σ ͔͔͒͊͡ ͍͔͙ͫͣ
͎͙ͨͪͦͪ͊ͣͣ͊ͣ ͨͦ͒ͻ͍͊ͭ·͍͔͊ͭͫΎ ͍͙͊ͭͦͣ͊ͭ;͔͙ͫ͟Φ
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˾͙͊͘͡;ͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙͍͙ͪ͊͋͘͟
ͤ͊ ͙ͨͪͦͨ͊ͫͭ͟͡ ͙ ͫͤΎ͙ͭΎ ͦͭͫ;͔͍ͭͦ

Å˿ͤΎ͙͔ͭͦͭͫ;͔͍ͭͦͫͪ͊ͯͫͦ͘ ͍͔ͫͻ
͙͍ͪ͟·͔͍͔ ͙͒ͤ·ͻ͎͙ͪ͊ͤͼ͊ͻ;

Å˽ͦͯ͡;͔͙ͤΎ͔ͨͪͦͣ͗ͯͭͦ;ͤ·ͻͦͭͫ;͔͍ͭͦ
͒͡Ύ͊͟ ͚͙͍͚͍͗͒ͦͪͦͫ͟ ͍͙ͦͻ͎͙ͪ͊ͤͼ͊ͻ
͙ͨͦͯ͡;͔͙ͤΎͦ͋Ά͔͙͔͒ͤͤͤ·ͻ͎͙ͪ͊ͤͼΣ
͙͍͙͙ͪ͊͋͊ͦͦͤ͘͟͟͟͡͡ ͎͙͙ͭͦͦ͡Σ
ͨͦ͒ͭΎ͎͙͍͙͔͊ͤͦͭͫ;͔͍͙͍ͭͦͫͪ͟·ͻ͟
͔͙͒ͤ·ͣͦ͋Ά͔͙͔͒ͤͤͤ·͎͙ͣͪ͊ͤͼ͊ͣ.
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˴ͪ·΄͙͟Φ ˤͦͣͦ͗ͤͦͫͭ͘Έ ͔͔ͨͪͫ;͔ͭ͊
͔͍ͨ͊ͪ͊ͣͭͪͦͭͦ͡Έͦ͟ ͍ ͊͒͊ͤͤͦͣ͘ ͙͔͍͔ͤͭͪ͊͡
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˿͍ͦ͒ͤ͊Ύ ͙ͭ͊͋͡ͼ͊ ͍ͨͦͨ͊ͫͭͦ͡·ͻ͒͊ͤͤ·ͻ

Å ˹͚͊ͫͭͪͦ͊͟ ͍ͫͦͫͭ͊͊ ͙ͭ͊͋͡ͼ·Σ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͨͪͦͺ͙͔͚͡;
Å ͙̅͡Έͭͪ·;
Å ˤͦͣͦ͗ͤͦͫͭ͘Έ ͙ͫͤͻ͚ͪͦͤͤͦ ͔͙͍͙ͦͪͪͭͪͦͨ͊ͤ͟͟͟͡΄͔ͭ ς
͙ͭ͊͋͡ͼ͊ ͙ ͤ͊ͦ͋ͦͪͦͭ;

Å ˤͦͣͦ͗ͤͦͫͭ͘Έ ͔͙͍͙ͦͪͪͭͪͦ͟͟͟ ͎͙ͪ͊ͤͼΣ ͙͍͙ͪ͊͋͘͟ ͙ 
ͦ͋Ά͔͙͔͙͒ͤͤΎ ͍ͨ͊ͫͭͦ͡;

Å ˣ·ͫͭͪ·͚ ͙ͨͦͫ͟ ͎ͤͯ͗ͤͦͦ ͨ͊ͫͭ͊͡;
Å ˤ·͔͔͙͔͒ͤ͡ ͼ͍͔ͭͦͣ ͙ͭͦͤ͟ͻ ͍ͨͪͦͨ͊ͫͭͦ͟͡.
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˸ͦ͒ͯ͡Έ ͔ͨ͊ͭͦ͟͡

Åʆʮʠʬʨʦʚʱʠʢ,

Åʈʝʜʘʢʪʦʨ,

Åɺʳʯʠʩʣʠʪʝʣʴ,

Åɹʘʟʘ.
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˴͔ͦͣͨͫͤ͊͟͡Ύ ͦ͋ͪ͊͋ͦͭ͊͟ ˣ˴Σ˭ ˣ˴Σ ˮ˴Σ ˽˭

ɹʳʣʦ

ʉʪʘʣʦ

ʟʦʥʜ ɻɿ3

ɿʦʥʜ ɻɿ3ʠʩʧʨ

ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʘʣʝʪʢʠ

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ  

ʠʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ 1 ʵʪʘʧ - ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʟʦʥʜʦʚ ɹʂɿʠ 
ʫʪʦʯʥʝʥʠʝ ʧʦ ʥʠʤ ʋʕʉ ʇɾ;

2 ʵʪʘʧ - ʨʘʩʯʝʪ ʋʕʉ ʧʣʘʩʪʘ, 
ʋʕʉ ɿʇ ʠ ɼʟʧʧʦ ʠʟʦʨʝʟʠʩʪʠʚʥʦʡʤʝʪʦʜʠʢʝ 

˨͙͍ͦͫͭͦͤͫͭ͊ ͙ͪ͊ͪ͊͋ͦͭ͘͟Υ
1. ˤͦͣͦ͗ͤͦͫͭ͘Έ ͦͼ͔͙ͤ͟ ͊͟;͔͍ͫͭ͊ ͍ͻ͚ͦ͒ͤͦ ͙ͤͺͦͪͣ͊ͼ͙͙ ͒ͦ
͍·͔͙ͨͦͤͤ͡Ύͪ͊ͫ;͔͍ͭͦΤ

нΦ ˮ͍͔͙͔ͫͨͪ͊ͤ͡ ͙͙͡ ͙ͫ͟͡Ό;͔͙͔ͤ ͙͘ ͙ͦ͋ͪ͊͋ͦͭ͟ ͔ͤͦͭͦͪ͟·ͻ
͍ͦͤ͒ͦ͘Ή͔͔͙͙ͭͪͦͣͭͪ͟͡Τ

оΦ ˿͎͍ͦ͊ͫͦ͊ͤͤ͊͡Ύ ͎ͣͤͦͦͦͦͤͤͦͫͭ͟Έͪ͊͋ͦͭ· ͫ ͒͊ͤͤ·͙ͣ
ό͙ͭ͊͋͡ͼ͊ ςͨ ͊ͤ͡΄͔ͭ -͔ͨ͊ͭ͊͟͡ύΤ

4. ˹ ͎͊͡Ύ͒ͤͦͫͭΈ  ͙ ͦͤͭͪͦ͟͡Έ ͍·ͨͦͤ͡Ύ͔ͣ·ͻ ͔͚͍͙͚͒ͫͭΤ
5. ʕ ͦͣͦ͗ͤͦͫͭ͘Έ Ή͔͎ͫͨͪͭͤͦͦ͟ ͯ;͙͊ͫͭΎ ͙͔͔ͤͭͪͨͪͭ͊ͭͦͪ͊ ͙ͨͪ
͔͔͔͙͙ͦͨͪ͒ͤ͡ ͎͔ͦΉ͔͙ͭͪ͡;͔͙ͫ͟ͻ͔͍ͨ͊ͪ͊ͣͭͪͦ ͙ͯ͘;͔͚͊ͣͦ 
͔ͫͪ͒·Φ
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˸ͦ͒ͯ͡Έ ͙ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻ ˤˮ˴ˮ˭ 
͊͟͟ ͙͔ͨͪͣͪ ͙͔͎ͤͭͪ͊ͼ͙͙ ͍ ͙͔ͫͫͭͣͯ ˽͚ͪ͊ͣ

͍͊ͭͦͤͦͣͤ·ͻ ͎ͨͪͦͪ͊ͣͣ
Å˽͎͍ͦ͒ͦͭͦ͊͟ ͒͊ͤͤ·ͻ- ͙ͫͻͦ͒ͤ·͔ ͙͍ͪ͟·͔ ͍ ͎ͪ͊͒ͯͫ͊ͻΣ ͦͼ͔ͤ͊͟ ͊͟;͔͍ͫͭ͊Σ ϝ͙͔ͫͦ͒͊ͤ͘ ͙ͦͦͤ͟͟͡ 
͔͍ͦͭͦͪͦ͟͟͡͡ ό˽˾ˢ˯˸ύΣ ͍͔ͫ ͍ ͔͙͚͒ͤͦ ͍ͫΎ͔͘͟Τ

Å˻͍͋ͪ͊͋ͦͭ͊͟ ͍͊ ͚͎͔ͭͦͤͦͣͤͦͨͪͦͪ͊ͣͣ ζ˻͋ͪ͊͋ͦͭ͊͟ ͒͊ͤͤ·ͻ ͍ ͙͔͔ͫͫͭͣ ˤˮ˴ˮ˭η - ͫͤ Ύ͙͔ͭ ͦͭͫ;͔͍ͭͦΣ 
ͨͦ͒͋ͦͪ ͔͍ͨ͊ͪ͊ͣͭͪͦΣ Ή͔ͫͨͪͭͤ͊͟Ύ ͦͼ͔ͤ͊͟ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦΣ ͯͭͦ;͔͙͔ͤͤ ͪ͊ͫ;͔͍ͭͦ ό͙͔͍ͤͭͪ͊͡ύΤ

Åˤ͙͙ͯ͊͊͘͘͡ͼ͙Ύ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ό˽˾ˢ˯˸ύ
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˻͋ͪ͊͋ͦͭ͊͟ ͒͊ͤͤ·ͻ ˿˥˴
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ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ

ʈʘʩʯʝʪ CGR

ʅʘʩʪʨʦʡʢʘ ʤʦʜʝʣʠ

ʈʝʟʫʣʴʪʘʪ (2 ʚʘʨʠʘʥʪʘ ʦʙʨʘʙʦʪʢʠ)

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ



˴͔ͦͣͨͫͤ͊͟͡Ύ ͙͔͔ͤͭͪͨͪͭ͊ͼ͙Ύ
ό˾͔΄͔͙͔ͤ ͙͔ͫͫͭͣ ͍͔͙͚ͯͪ͊ͤͤύ

Å ˾͔΄͔͙͔ͤ ͙͔ͫͫͭͣ ͡Ό͋·ͻ 
͍͔͙͚ͯͪ͊ͤͤ;

Å ͎̊͊ ͙ͦ͋ͪ͊͋ͦͭ͟ ͒ͦ лΦм ͣͣ;

Å ˻͎͙ͪ͊ͤ;͔͙ͤΎ ͤ͊ ͔ͨ͊ͪ͊ͣͭͪ·Σ 
͍͙͊ͫ͘Ύ΅͙͔ ͦͭ  ͎͙ͯ͋ͤ͡·;

Å ˭͙͔͊͒͊ͤ ͍͔ͫ͊ ͚͊͗͒ͦ͟ 
͙͍͚ͪͦ͟;

Å ˽͔͔͔͔͔ͪͦͨͪ͒ͤͤ͡·͔ ͙͙͡ 
͔͔͔͔ͤͦ͒ͦͦͨͪ͒ͤͤ͡·͔
͙͔ͫͫͭͣ·;

Å ˴ͦͤͭͪͦ͡Έ ͊͟;͔͍ͫͭ͊ ͔ͪ΄͔͙ͤΎ 
͙ͨͪ ͨͦͣͦ΅͙ ͔͔͙ͭͦͪͭ;͔͙ͫ͟ͻ 
͙͍ͪ͟·ͻ.

44



˽͔͙͔ͦͫͭͪͦͤ ͙͔͎͙ͣͤͪ͊ͦ͡;͔͚ͫͦ͟ ͔͙ͣͦ͒͡
͍ͤͦ·͚ ͣͦ͒ͯ͡Έ SSPE
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Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ, ʚʢʣʶʯʘʷ 

çʥʦʚʳʝè ʤʝʪʦʜʳ;

Å ʈʝʰʝʥʠʝ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʠ ʧʨʦʠʟʚʦʣʴʥʳʭ 

(ʥʝʣʠʥʝʡʥʳʭ) ʫʨʘʚʥʝʥʠʡ ʩʚʷʟʠ ʠ ʧʦʠʩʢ ʥʘʠʣʫʯʰʝʛʦ 

ʨʝʰʝʥʠʷ;

Å ʆʮʝʥʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʧʨʦʚʦʜʠʤʦʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʩʢʦʤʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ; 

Å ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʥʘʡʜʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʜʘʥʥʳʭ 

ɻʀʉ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʭ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ;

Å ʇʦʵʪʘʧʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʠ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪ ʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ɻʀʉ;

Å ɿʘʜʘʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʜʠʘʧʘʟʦʥʦʚ ʟʥʘʯʝʥʠʡ 

ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪ;

Å ɿʘʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʚʳʙʦʨʘ ʨʝʞʠʤʦʚ ʦʙʨʘʙʦʪʢʠ;

Å ʉʦʟʜʘʥʠʝ ʠ ʜʘʣʴʥʝʡʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʘʙʣʦʥʦʚ ʤʦʜʝʣʝʡ;

Å ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʨʠʜʦʨʝ 

ʟʥʘʯʝʥʠʡ;

Å ʍʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ;

Å ʕʢʩʧʝʨʪʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʝʟʫʣʴʪʘʪʦʚ.



͔̏ͫͨͪͫͫ͟ ͚ͤ͊ͫͭͪͦ͊͟ ͍͙͙ͯ͊͊͘͘͡ͼ͙͙ ͒͊ͤͤ·ͻ 
ͦ͋Ά͔͚ͣͤͦ ͔͙ͣͦ͒͡  
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ʆʧʮʠʷ ʂʆʄʇʆʅɽʅʊʓʚ ʥʘʩʪʨʦʡʢʘʭ ʣʠʥʝʡʥʦʡ ʩʝʪʢʠ

ɹʳʣʦ ʉʪʘʣʦ

1. ʈʘʩʩʯʠʪʳʚʘʝʤ ʦʙʲʝʤʥʳʝ ʜʦʣʠ ʢʦʤʧʦʥʝʥʪʦʚ

2. ʉʦʟʜʘʝʤ ʩʝʪʢʫ

3. ʈʘʟʤʝʱʘʝʤ ʢʨʠʚʳʝ

4. ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʧʦʨʷʜʦʢ ʢʨʠʚʳʭ

5. ɿʘʜʘʝʤ ʟʘʣʠʚʢʫ

1. ɸʣʛʦʨʠʪʤ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ)

Åʀʟʤʝʥʠʣʠ ʢʦʤʧʦʥʝʥʪʳ ʠʣʠ  

ʧʦʤʝʥʷʣʠ ʧʦʨʷʜʦʢ ʢʨʠʚʳʭ 

ʤʦʜʝʣʴ ʥʘ ʧʣʘʥʰʝʪʝ 

ʧʝʨʝʩʪʨʦʠʣʘʩʴ

Åɺ ʣʠʥʝʡʢʘʭ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʪʦʣʴʢʦ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ

2. ɸʣʛʦʨʠʪʤ (ʥʘʩʪʨʦʡʢʘ ʤʦʜʝʣʠ)



ˣ͊͊͘ ͙͚ͤ͊ͤ͘Φ ͔́ͻ͎͙ͤͦͦ͡Ύ ζˢ͡Έͺ͊η 

͔́ͻ͎͙ͤͦͦ͡Ύ ͍͍ͦ͒͊ ͻ͔͙ͪ͊ͤͤΎ ͙ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ
͔ͨͭͪͦͺ͙͙͘;͔͙ͫ͟ͻ ͍͙͙͔͚͊ͫͣͦͫͭ͘Σ ͦ͟Ήͺͺ͙ͼ͙͔͍ͤͭͦ

͙ ͎͙͍͊ͦͪͭͣͦ͡ ͙ͦ͋ͪ͊͋ͦͭ͟
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