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ѿȁ ᵣ ӈ 

ӥ ₮ ᵣ ӈ Ҋ̔ ᵣ ᵣ

̆ ȁᴏ № ȁ ȁ ᵣ

̆ ᴨ פ ᵣ ҹ̆ ῏

ԑ ӟ ̆ ≠ ῏ ᵣ ῤ ‗ Ȃ 
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1.  

ѿ ᶏ ᵣ ̆ ֲȁֲ ȁ ᴆ̆ץ ῒ

ז ῏ ᵣ̂ ӥ ӊҹ῍ ᵣ̆ ῍ ᵣ Ȃ̃ 

ԋ ҍ ᵣ ᵣȂ ѿ

̆ ᶫ ȁᴏ Ⱶ ῍ ҈ ⱳ Ȃ

ҍ ȁҍ Ȃᴏ Ⱶ

ᴏ ȁ№ Ⱶȁ Ȃ ῍ ῍ ᵣ

ȁԑ ᵬȁ ῃ Ȃ ȁᴏ Ⱶ ῍ ӊ ᴰ

ȁ Ḥ Ȃ 

҈ ԍ └ ȁ ᵣ ᵣ ҍ └ ᵣ̆

└ⱳ Ȃ 
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ҍ ᵣ ᵣ Ȃ ҍ

└ ᵣ ӊ └Ḥ ᴰ Ȃ 

ҍ └ ᵣȁ ᵣץ ӊ Ḥ ꜚᴰ ̆

Ḥ ֜ ȁ Ḡ ȁ ῃḠ ⱳ ᵣ ȂḤ ֜

ᵣӊ ֜ Ḥ Ȃ Ḡ ᴰ ῃḠ ̆

Ḥ ᴰ ȁ Ḡ Ȃ Ḡ ῃḠ ѿ ᶫ ‰

Ȃ 

҈ȁ ᵣ  

ᵣҌֽֽ ҕ Ἕ Ӟ̆ ҕ Ḥ ̆

ꜚ ҕ ̆ ғ ҹ ҕ ᾢ ȁᾢ ᵣȂ ҩ

ҹ ̆ ѿҩ ᵣ ȁԑꜚȁᾢ ȁ

ᾢ ῍ ₃ҩ Ȃ 

 

2. ᵣ  

1.  

ľ Ŀ ҕ Ȃ ҩ ҹ

≢ Ȃ ӊѿ̆ɒ

ȁ₃ᵥ ȁ ȁ ȁ ȁ Ȃ ľ

Ŀ ѿ ̆ ҕ ҹ ץ

ȁ ≢ № Ȃ 

2. ԑꜚ 

ľԑꜚĿҺ ῒҍ ӊ ꜚ ԑꜚȂ

ӊ ԑꜚ Ȃ ҕ ᴋӊѿ ᴨ ̆

ᴨ ҕ ̆ ץ ᴰפ ⌠ ҕ Ȃ ҕ
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ᴰ ⌠ ҕ ̆ᵬҹ ҕ ∆ ṿ ᴆȂ ̆ ԑ

ꜚ ӊ ԑꜚ̆ᶭ Ȃ 

3. ᾢ  

ľᾢ Ŀ ≠ ᴏ ҕ ꜚ Ȃ Ҍֽ

ҕ ₃ᵥ ̆ Ҭ ῀ Ȃᴏ Ҍ

ֽ ̆ ╠ ̆

ȁ№ Ȃ ᴏ Ҍ ѿҩ ѿ ᴏ

̆ ῃ ῃ ꜚ ᴏ Ȃ 

4. ᾢ  

ľᾢ Ŀ ᶭ ᵣ

̆ ľᾢ Ŀ ᶭ Ҍ Ḥ Ҍ ҙ

ӟ Ȃ ᵣ ̆ Ҍ ԍֲ

ҕ Ȃῒ ֲ Ҍ ῃᶭ ҕ

Ȃ 

5. ῍  

ľ῍ Ŀ Ԑ Ҍ ᵣӊ ֜ ῍֣ ῒ̆

╠ ҩ ᵣῤ ᴆ ᾢ ῍֣ Ȃ ľ ҩĿ

ᵣ ֲҹ ӈ ̆ ҩ ᵣ ץ ľ῍ Ŀ

ᵣ̆ ҩ ץ Ȃᴧ ᵣ ľ῍ Ŀ

Ҭ ֟ ֜ ̆ ↕ ᶫԅ ᶃ֜ └Ȃ 

  ᵣ ȁ῏ ῏  

≢  ῏  ῏  

1  ҕ  /  

2 ԑꜚ ῒҍ ӊ ԑᴰḤ  /  

3 ᾢ  ԍ Ḥ  ᴏ /  

4 ᾢ  ԍҌ Ḥ Ҍ  / ӟ 

5 ῍  ҩ ᵣӊ ῍֣ ̆῍  Ԑ /  

ȁ ᵣ  

׆ ̔ ȁᴏ ԍ

ᵣ ҈ ̕ Ạ⌠ ȁᴏ
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MBSĔ↕ ҹ ᵣ ̕ ᵣ ᵄ

̕ Ԑ ȁ ӟȁ ȁ ↕ ᵣ ᶏ Ȃ 

1.  

ľ Ŀ ҕ Ȃ ҩ ҹ

≢ Ȃ ױ ҕ

Ȃ ᵣ ̆ Ḥ

ץ̆ ᵣȁ ≢ Ҍ Ȃ ץ

ᵣ Ḥ ⇔ ᵣȁ

̆Ӟ ľ Ŀ Ȃ 

2.  

ľ ĿҬ ѿ ҕ ҹ ץ

ȁ ≢ № ̆ ֓ ᵝ ȁ ȁ Ȃ ҹ

ᶫԅ ‗ Ȃ ҹ ӊ

ľԑꜚĿ ᶫԅ Ȃ 

3.  

ľԑꜚĿ ᵣ ѿҩ Һ̆ ӊ

ꜚ ԑꜚ̆ Ӟ ԅ ӊ ԑꜚץ ӊ ԑꜚȂ╠ң

̆ ↕ Ȃ

└ Ȃ 

4. ᴏ  

ľᾢ Ŀ ҕ ꜚ Ȃ Ҍֽ ҕ

₃ᵥ ̆ Ҭ ῀ ̆ ᴏ ҕ Ȃᴏ

Ҍֽ ̆ ╠ ̆

ȁ№ Ȃ ╠ ↕

Ȃ ᴏ Ҍ ѿҩ ѿ ᴏ ̆ ῃ ῃ

ꜚ ᴏ ̆ ֟ ᴏ ȁ ȁ└ ᴏ ȁ ֟ᴏ ȁ ᴏ ȁ

ᴏ ȁ ᴏ ȁ ᴏ ȁ ᴏ ȁ ᴏ ȁ֜ ᴏ ȁֲ ᴏ ȁ

ᴏ Ȃ 

5.  

ֲ ҍ ҕ ֜ԑҌֽҌ ȁҌ ̆ ғ֜ԑ ⌠
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└Ȃ ̂VR̃ȁ ̂AR̃ ̂MR̃ ҈ ᶫ

ֲ ҍ ҕ ֜ԑ ҍ ҕ ᵌ ᶏ̆ ҕ

ᵬᵣ ҉ ⱴ ҕ ̆ ľ Ŀѿ ҹ Ȃᵖ ҕ

Ҭֲ̆ ΐ ֲ ⱳ ̆ ץ ҕ ̆ᶛ ȁ

ȁ ȁ ̆ ᵣ Ȃ 

6. MBSE 

ᴏ ᵬҹץ №≢

ᵣ ᵣ ᵣ̂ ῍ ᵣ̃ ȂMBSÊ ԍ

̃ ⇔ ᵣ ̆ ᵣ ץ ⌠MBSE

ΐ ᴆҬ̆ ҹ MBSE Ҋ ᾝ Ȃ׆ ̆MBSE

ᵬҹץ ᶏ̆ ׆ ̆ ᴏ

׆̆ Ȃ 

7.  

ľᾢ Ŀ ᶭ ᵣ

̆ ľᾢ Ŀ ᶭ Ҍ Ҍ Ḥ ̆

Ȃ ᵣ ̆ Ҍ ԍֲ ҕ

̆ῒ ֲ Ҍ ῃᶭ ҕ Ȃ 

8. Ԑ  

ľ῍ Ŀ ҕ ҉ ᵣ ֜ ῍֣ ῒ̆

╠ ҩ ᵣῤ ᴆ ᾢ ῍֣ ȂԐ ȁ

↕ҹ ᵣῤ ӊ ῍֣ ᶫԅ Ȃ ̆ ľ ҩĿ

ᵣ ֲҹ ӈ ̆ ҩ ᵣ ץ ῍

ᵣ̆ ҩ ץ Ȃ 

9.  

ᵣ ῖ ֟Ȃ ᴧ ᵣľ῍ Ŀ Ҭ̆

֟ ֜ Ȃ ᶫ Ҭ ֜ └ № ȁ

֟֜ ̆ ץ ҹ ᵣ ᶃ ֟֜ Ȃ׃

Ӟ ῀Ḥᴋ ̆ Ḡ ̆ ֟֜ ҍҺ

ᵣ̆ ֟ ȁ Ữȁ֜ ȁ№ Ⱶ ҩ ҍ Ȃ 

҉ץ ҹ ᵣ ̆ ᵣ ҙȁ֟ҙȁ



 

   8 

´Ԋ Ҭ̆ ΐᵣ Ȃ ӥ ΐᵣ Ҭ ׃ Ȃ 

ԓȁ ᵣῖ  

ᵣ ̆ ӥ№≢ ҙȁ֟ҙȁ ´Ԋ ҩ

ԅ ῏ Ạ ᶛ ̔ └ ȁ ֟ҙȁ

Ȃ 

1. ᶛ  

Ҍ ̆ Ạԅ ᶛ ̆Һ ԍ̔ 

 ̧ Ạԅ ᶛ ̕ 

 ̧ ᵣҬ ᴆẠԅ ᶛ ̕ 

 ̧ └ ᵣ ᾝ Ạԅ ᶛ Ȃ 

2. ᶛ  

Ҍ ̆ Ạԅ ᶛ ̆№≢ ₮ԅ ȁԑꜚȁᾢ

ȁᾢ ῍ ᶛ Ȃ 

3.  

Ҍ ̆ ԅῒ ̔ 

 ̧ └ ̔CADȁCAEȁ ᴏ ȁ ᴏ ȁ ҙ └ȁCAMȁ

MESȁPLMȁERP̕ 

 ̧ ֟ҙ̔⇔ ȁ └ ȁ └ ̂AMES ȁ̃

ᴏ ̕ 

 ̧ ̔ ȁBIMȁ3D-GISȁCIMȁ ᴏ ȁֲ ≢  ̕

 ̧ ̔ ᴴҍ ᴴ ᵀȁᵣ ᴏ ȁ´ ȁ Ȃ 

4. ᶛ  

Ҍ ̆ ԅῒ ̔ 

 ̧ └ ̔ ȁ ֟└ ̕ 

 ̧ ֟ҙ̔ Ⱶȁʟ ȁ֟ ᶏ ̕ 

 ̧ ̔ ȁ֜ ȁ Ḡȁ ȁ ȁ Ⱶȁ ȁ ̕ 

 ̧ ̔ ῑ̂ ̃ᵬ ȁ ῑ ȁ ‗ Ȃ 

5. ᶛ 

Ҍ ̆ ԅῒῖ ᶛ̔ 

 ̧ └ ̔ ȁ ȁ ȁԋ ̕ 
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 ̧ ֟ҙ̔GE ꜚ ̕ 

 ̧ ̔ ⱴ ̕ 

 ̧ ̔ ῑҍᵬ ᵬ ȁ ᵣ Ȃ 

Έȁ  

ӥ ԅῃ ᵣ ҉ Ặԅѿ

⇔ Ȃ ױ ᵣ ץ ‰ ̆

Ȃ ҉Ҍ ̆ᵖ ȁ ΐ

ᵣ ҉ ⇔ ⇔ Ȃ 

ᾢ̆Ҍֽ ԍ ╠ ҙ̂ └ ҙ̃ ̆ ֟ҙ ´

Ԋ ̆ ᵣӞ ҹȂ ᵬҹ̆ץ ᵣ ӥ̆

ᶛ ᴋⱵ̆ῒ ⌠ ҬȂ 

ῒ ץ̆ ᵣ ԍẒ ԍ ̆ Ἕ

Ȃῒ ֽ ̆ PLMȁ ȁ ᴏ ȁ ҙ

̆ Ӟ ҹ ⱳȂ ̆ץ ױ ᵣ

⌠ľԑꜚĿ ľ῍ Ŀ ̆ ꜚ ԑꜚ̆ץ ῏

ᵣ ῍ Ȃ ᵣ ≢ԍ Ӟ̆ ᵣ ᴇ

ṿ Ȃ 

Ῥ ̆ ױ ₮ľ ᵣ ᴏ Ŀ ѿ ľ̔ Ŀ

ĺĺ ᴏ ѿ ̆ ᴏ ѿ № ľ̕ԑꜚĿ

ᴏ Ҭ ľ̕ᾢ Ŀ ᴏ ̕ ľᾢ

ĿҬ ĺĺ ҙ ҹѿ ᴏ ľ̕῍ Ŀ Ҍ

ᵣӊ ᴏ ̆ ֟ Ȃ 

̆῏ԍ ᵣ ̆Ӟ ԍ҉ץ ׆̆ ҹ

ΐᴇṿ ₮ ̆ ₮ѿҩ ӊ ‰ғ ԍ ᵣ
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