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҉ ̃̆5оtâ҈ ̆Ҭ Ҋ ̃̆{с̂ ǎǘŜǿŀǊǘ̃Ȃ 

ῒҬ ҩ ȇ ֲ֟ ΎȈ 

 

 ςȢρ  $σ0  

 

 ςȢς ᵩ ∆ 
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ςȢς ָ ᵩ  

нΦнΦм ᵩ  

нΦо̆5ץоtπммллπtлᵣҹᶛ̆5о ↓ ᵣ ȁꜚ ȁҺꜚ ȁ׆ꜚ

ȁҬ Ȃ5н ↓ нΦп̆{с↓ нΦрȂ ԍ{с ԍ

ֲ̆ 5оҍ5нҹᶛ̆{сץ ᾟ Ȃ 

 

 ςȢσ  $σ0ȤρρππȤ0π ᵩ  

 

     

 ςȢτ  $ςȤρπππȤ0π ᵩ                ςȢυ  3φȤ6πȤ0πȤ!ρȤ6ρȢπφ   
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нΦнΦн  

Һᵣ └ ̆ ҹ ̆ῤ ᵊ ҍ⁞

̆Һꜚ ԍ⁞ ₮ ̆ ҍ ῌ ȂҌ

Ҍ ̆ΐᵣ ȇ ֲ֟ ΎȈ 

        

 ςȢφ  $σ0ȤρρππȤ0π                     ςȢχ  $ςȤρπππȤ0π  

нΦнΦо Ӏ꜠  

Һꜚ ⱴ ̆ҍ ̆ ῏ ҍ׆

ꜚ ̆ Ҍ ᵝ ҍҺꜚ ⁞ Ȃ 

     

 ςȢψ  $σ0ȤρρππȤ0π Ӏ꜠              ςȢω  $ςȤρπππȤ0π Ӏ꜠  

нΦнΦп ה꜠  

ꜚ׆ ⱴ ̆ҍ ̆5о ↓

ꜚ׆ֲ ᵝ ῤ ῏ ҍҺꜚ ᵝ ̆5н ↓ ֲ↕

ᵝ ҍҺꜚ ╠ Ȃ5о ↓Ḡ ҹ ̆

ȁ ₮ ᶏ Ȃ5н ↓Ḡ ҹ Ȃ 
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 ςȢρπ  $σ0ȤρρππȤ0πה꜠              ςȢρρ  $ςȤρπππȤ0π ה꜠  

нΦнΦп ꜠  

5оȁ5н ↓ꜚ ⱴ ̆῏ ҹҌ ȂҌ ꜚ Ҭ

Ҍ Ȃ5оtꜚ ҉ ҍҬ ̆5о²Ҭ ̆5оtaꜚ

⁞ Ȃ 

ȇ ֲ֟ ΎȈ 

          

 ςȢρς  $σ0ȤρρππȤ0π꜠                  ςȢρσ  $ςȤρπππȤ0π ꜠  

нΦнΦр Ҳ  

Ҭ ҹ5оt ̆ ԍᴰ Ҭ ׆ꜚ ⱴ ꜚ Ȃ

҆ ǳǇǳ ̆ᴰ лΦлр£ץῤ̆ ◐ Ȃр

ḠῙȂ 



 

 15 

 

 ςȢρτ  $ςȤρπππȤ0π Ҳ  

нΦнΦс ◖  

◐ ҹ5н ̆ ԍ Ḡ Ȃῒ ҍ׆ꜚ

ᵌ̆῏ Ȃ ᵝ ҍ ȁ ȁꜚ Ȃ 

 

 ςȢρυ  $ςȤρπππȤ0π ◖  

ςȢσ ָ ᵩ ғ ᵲ  

ȇ֟ ΎҬȈҬ̆ ѿ ᵣ 5оtπммллπtлץ̆ ҽ

ᶛ̆ нΦмсȂ 
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 ςȢρφ  $σ0ȤρρππȤ0π ᵩ  

Ҭ̆млнлƳƳҹ ֲ ⌠ ᵬ ҉ ̆Ҋ ҹ

Ҋ Ҭ ⌠ Ȃ ᶏ ᴨᾢᶏ ҉ ̆ғ

ᾧᶏ ᵝ Ȃ 

̆ ̆ ᵬ ᵝ Ҋ

Ҋ Ȃ 

ςȢτ ָ  

5о ↓ ֲҕ нΦмт ̆ῒҬ ֲ· ҍм Ȃ ֲ

ᴪ ѿ ᵝ Ȃ 

     

 ςȢρχ  $σ0ȤρρππȤ0π ӎ 

5н ↓ ֲ ԍῒ ̆ 5о⁞ ¸ Ȃ{с ֲ ҹ

₃ᵥҬ ̆·¸½҈ ԍ ’ ӈ Ȃ 
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ςȢυ ָ ᵩ  

нΦрΦм  

5оtπммллπtлץ ֲҹᶛ̆ ֲ └ ѿ ҹ ̆ ̆

нΦмуȂ̂ ᵝ̔ƳƳ̆ ’ ̃ 

   

 ςȢρψ  $σ0ȤρρππȤ0π ᵩ ┼  

нΦрΦн Ѓ5װоҿᶡЄ 

2.5.2.1  

ᵣ ҉ ̆ ῤ Ҋ Ȃ ῤ ̆

Ḡ ᴆ ȁ ̆ ₮ ᵣ ᵝȁ ȁ ’Ȃ 

  

 ςȢρω  $σ0ȤρρππȤ0πȾ0σ ᵩ  

₮ ̆ ₮ ₮ Ҋ Ҋ ̔ 
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 ςȢςπ  $σ0ȤρρππȤ0πȾ0σ ₴ 

ᶭ ꜚ׆₮ ȁҬ ̂ta ↓ҹꜚ ȁ² ↓ҹꜚ ̃ȁ ̆

Ȃ 

       

 

 ςȢςρ  $σ0ȤρρππȤ0πȾ0σ Ҳ ꜠ה  

 

2.5.2.2  
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Һ №ҹң 5оtπммллπtлץ̆ 5оtπммллπtо ҹᶛ̆ ᵣҺ

млл·млл·рƳƳȁсл·сл·оƳƳ ̆мрƳƳ  нлƳƳ ̆

└ ̆Ҍ Ҍ ̆ ╠ ҍ ֲ ῌ

ѿ Ȃ 

 

 ςȢςς  $σ0ȤρρππȤ0π ῒ  

   

 ςȢςσ  $σ0ȤρρππȤ0σ ῒ  

Ҍ ̆ Ҍ ҍ ֲ ̆ Ῥ

Ȃ 

2.5.2.3  

ֲ ᵬ Ҭ̆ ԍ ᴆȁ ȁץ ꜚ Ҭ ⱴ⁞ ̆ ᴪ ѿ

ᵬ ⱬᴰ ⌠ ֲ ҉̆ ᶏ ֟ ѿ ῤ ꜚ̆ ꜚᴪ

ֲ ᵝ └ Ҍ≠ Ȃ  

ҹ ᶏ ̆ ᴆ ᶏ Ҍ Ῥ

Ȃ ᵝ ᾣ ̆€₮ ᴆ ⱴ Ḡץ̆

ᵬֲ ῃȂ ᶛ рƳƳ млл·млл ̆ ץ ᶏ ’
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└ Ȃ  

ԍ ֲ̆ ᴪ ѿ № ᵬ ̕ └̆

ᵬ ᵬ ̆ ᶏ ̕ ѿ ̆ ᶏ

ᵬ ̆↕ Ḡץ̆ ↨ Ȃ  

2.5.2.4  

ᾢ̆ ҍ № ̆ Ҋ ̆ Ҋ҈ Ȃ 

    

 ςȢςτ  $σ0ȤρρππȤ0π ⅎ  

 

 ςȢςυ  $σ0ȤρρππȤ0σ ⅎ  

’̆ ᵣ ╠ ң ̆ѿ ׆ ̆

⌠ ᵝ ̆ ꜚ ῤ ̆ ⌠ ῌ ̆ ̆ ῤΈ

̕ 
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 ςȢςφ  $σ0ȤρρππȤ0π  

   

 ςȢςχ  $σ0ȤρρππȤ0σ  

ѿ ֲ № ҉ ̆ ӊ╠ ѿ ᵣ

ҍ ̆ ңҩ ̆ Ҍ ҉ ⁞ ᴆȂ

ҩ № ̆ Ḡ ’Ҋ̆ ֲ ⌠ ῌ

̆ ᵝ̆ ῤΈ Ȃ Ȃ 
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 ςȢςψ  $σ0ȤρρππȤ0π  

 

 ςȢςω  $σ0ȤρρππȤ0σ  

aмсῤΈ ̆ ᶏ Ҭ̆ҹ ᶏ ꜚ̆ ҩ

Ȃ 

   

 ςȢσπ  Ѓ $σ0ȤρρππȤ0πɻ $σ0ȤρρππȤ0σЄ  
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꜠ה2.5.2.5 ᵩғӀ꜠ ɻ꜠  

ҩ׆ꜚ ᵣ ң ꜚ׆ ץ ң ̆ ῤ Ȃ 

ѿ ̔ ꜚ׆ ̆ ꜚ׆ ᵣѿ Һꜚ

҉̕ 

ԋ ̔ᶭ ѿ ꜚ׆ ѿ ᵟꜚ ̆ ꜚ׆ ҍꜚ

Ȃ 

 

 ςȢσρ  ה꜠ ᵩ  

2.5.2.6Ҳ ғ Ӑ  

Ҭ ᴆ ң ̆ ╠ ᾢ ꜚⱬ ₮ ῌȂ Ҋ

Ȃ ѿ ₮̆ ‰ Ȃ 

 

 



 

 24 

 

ςȢσς $σ0ȤρρππȤ0πҲ ғ Ӑ  

 

ςȢσσ $σ0ȤρρππȤ0σҲ ғ Ӑ  
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ςȢφ ָ ┼  

нΦсΦм ָ ┼ ₴  

 

ςȢστ ┼ ₴ 

нΦсΦн ָ ┼  

 
ςȢσυ ┼ ꜠ 
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мȁ ̆ ᶏ ꜚ └ Ȃ ↕̆

⌠ẁ Ҍ ̆ ᴪ └ ẁ ̆ ᴪ Ҥ Ȃ 

нȁ └ ẁ ⌠ Ҋ ̆ ᴪẁ Ȃ 

╠ ̔ ԍ ԍнл 

̔ ԍ ԍмр 

└ẁ ⌠ Ҋ ̆ ᴪẁ Ȃ 

╠ Υ ԍ ԍмр 

̔ ԍ ԍмр 

ςȢχφ ⅎ  

└ ҍ ᵣ Ҋ ̆ Ҋ  

              
ςȢσφ ┼  

нΦтΦм  

1ȁ Ҭ ҍ ᵣ҉ ̆ Ҋ Ȃ̂ №̃ 
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2ȁ Ҭ ҍ ᵣ҉ ̆ Ҋ Ȃ̂ꜚⱬ №̃ 

 Ҭ    

I5πлонπa/ I5πлонπC/ ²{ррπплῈ  ²{ррπпл  сt [  сt [  

9м 9м Cм Cм Dм Dм 

̔ Ȃ 

 

3ȁ Y9.!  

ҍ Ȃ 

 

4ȁ ᵬҹ Ȃ 

5ȁ Һ ̆ Ҋ  

 ⱳ   оул±  

р ¦  

 

п ±  

н ²  

о b  

м t9  

нΦтΦн Ԑ  

ֲ ȁ ȁ ᵬ Ҋ ῃ ↕̔  

1ȁ ȁ Ḡ ȁ ȁ Ȃ 

2ȁ ᵬ ֲӊ╠̆ Ả ῏ᵝ ̆ Ḡ ’Ҋ Ҋ Ả ῏Ȃ 

3ȁ ֲ ҉ᵊ ╠̆ ᾢ ֲῤ ̆ ֲ Ȃ 

4ȁ ֲ Ҭ̆ Ḥ Ȃ 

 

ςȢψ ָ  

└ Ҋץ ᴆ ̔   

1. лŅπпрŅӊ Ȃ 

 Ҭ     

I5πлплπ

a/ 

5πлплπ

C/ 

5.нрῈ

 

5.нр

 

5.ф

ϝп 

5.фῈ

ϝп 

фt ϝп [

 

фt ϝп [

 

!м !м .м .м /м /м 5м 5м 

̔ Ȃ 
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2. нл҈πфл҈wIӊ Ȃό₀ ύ 

3. ᾛ ̔лƳπолллƳȂ 

4. ȁ ȁ ȁ ᴆ̔ о Ҋ̆Ltроκрпόᶏץ └ Ҧ

ⱳ ᷅῀⌠ └ ῤ̆ ғ Ḡ Ȃ 

5. Ȃό└ ̔ ԍмƪ±κмǎύ 

ςȢω  

̆ Ⱶ Ҥ Ҋ Ԋ ̔ 

1. ῏ ̆ ᴪ Ԋ Ȃ

╠̆ Ȃ 

2. Ҭ Ȃ 

3. ҹ ̆ └ Ȃ 

4. ᶏ Ғ ̂мллßץҊ̃̆ῒ ԍ ԍ ̂оΦрπ

уΦлƳƳн̃Ȃ 

5. ҹ └ ѿҩҒ ̆Ҍ ῍ Ȃ 

6. ҹ ̆ Ȃ 
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3  ָ ᵲ  

σȢρ ҏ  

   

оΦмŀẢ  оΦмōҺפ ῏ оΦмŎ҉  

оΦм└  

҉ ̔ 

мΦ оул±ꜚⱬ ῀Ȃ 

нΦẢ ̆Һפ ῏ hbȂ 

оΦҊ └ ╠ ҉ ľ Ŀ ̆ ̂ ̃ ֦̆ ֲ

└ ҉ ̆ └ Y9.!͂ ꜚ ̆ ꜚ ῀ ꜚ Ȃ 

҉ м№ ̆ ꜚ Ȃ҉ Ҭ̆ ̆

ᶫ ̆ ̆ Ȃ 

σȢς꜠  

ֲ ꜚ̆ ꜚ̆ ꜚ҈ ᵬ ̆ ℗ ĺĺ

ҹ ꜚ ̆Ҭ ᵝҹ ꜚ ̆ ҹ ꜚ Ȃ 

оΦнΦм꜠ Ґ ᵲ ָ 

ѿ ’ҊҌ Ҋץ ᵬ̆ ̆ Ҋ Ȃ 

Ҋ ҉ ̆ ₯ Ҭ ̆ ľ{ŜǊǾƛŎŜ̂ ̃Ŀ̆

ľǳǎŜǊĿҊ Ҭ ľŀŘƳƛƴƛǎǘǊŀǘƻǊĿ̆ ῀ ̂ ̃̆ Ȃ

ᶏ Ҭ ᵬ ̆ ľ[ŀƴƎǳŀƎŜĿҊ Ҭ ľҬ ĿȂ 
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оΦн  

3.2.1.1 ꜠ ᵲ ꜠ᵲ 

 

оΦоꜚ  

ᵬ ῏ ꜚ⌠ľ ꜚ Ŀ̂ ̃̆ ֲ ԍ ꜚ └

Ȃ 

1. ꜚ  

ꜚ Ҋ̆ ץ Ҋ ꜚ ᵬ̔ 

1) ȄκȅκȊꜚ ᵬ̕ 

2) !мκ!нκ!оꜚᵬȂ 

ң҉ץ ꜚ ℗ ⱳ Ҋ ᵬ ̔ 

₯ Ҋᵝ ľǎǘŜǇκƧƻƎĿ ̆ ľƧƻƎĿȂ ₯ ᶷ
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̆ ᶷ Ҍ ᵬ Ȃ ̆ ₯ ҩ ᶷ

ľҌĿ ľπĿ ꜚᵬȂ 

2. ҉ᶏ  

ҹ ̆ ץ ꜚᵬ╠ ľᶏ ĿȂ ľ҈

῏Ŀ └ ꜚ Ҋ ᶏ ̆ Ҍ ̆ Ҍᶏ ̕ ⌠Ҭ ᵝ ̆ ᶏ ̕

⌠ ᵞ ̆ ᶏ Ȃ 

  

оΦпΦŀ ᶏ    оΦпΦō ҉ᶏ  

оΦп ᶏ  

҉ᶏ ᶏ ̆ ᴪ ľ Ŀ ѿ Ȃ 

ԍᶏ ̆ ꜚ ᵬ ꜚȂ 

ᶏ ̆ Ả ꜚᵬȂ 

3.  

ľ±ҌĿ ľ±πĿңҩ ̆ ץ ꜚ Ȃ

Ȃ 

оΦнΦн ꜠  

ᵬ ῏ ꜚ⌠ľ ꜚ Ŀ̂Ҭ ᵝ ̃̆ ֲ ꜚ

Ȃ 

 

оΦрꜚ  
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3.2.2.1  

Ҋ ҉ ̆ ₯ Ҭ ̆ ľ Ŀ̆ ₯ľῃ Ŀ╠

ľҌĿ̆ ̆ ₯ľⱴ Ŀ̆ ץ Ȃ 

Ҭ Ҭ ̆ ғ ׆ ̆ ľῃ Ŀ ᵬ Ҋ̆

ľⱴ Ŀ ľҬ Ŀ Ȃ ᵬ ̆ ₯ľҬ Ŀ Ȃ

ⱴ Ȃ 

Ҭ ̆ғ ̆↕Ҍ ҉ ᵬȂ 

3.2.2.2 ꜠ 

ⱴ ̆ Ҋ ᶷ ̆ ץ ⌠ ȁ҉ᶏ

Ȃ 

Ῥ Ҋ ̆ ̆ ꜚᵬȂ 

3.2.2.3 ῗ  

Ҋ ̆ Ҭ ̆ ῏ ̆ҹԅ ᾧ ᵬ̆ Ῥ

̆ ᶏ ̆ ᵬȂ 

̆ ҉ Ҭ̆ ̆ ľ Ŀ̆ ₯ľῃ Ŀ╠

ľҌĿ̆ ӊ╠ ̆ ₯ľ῏ Ŀ̆ ῃẢ Ȃ 

3.2.2.4  

ľ±ҌĿ ľ±πĿңҩ ̆ ץ ꜚ Ȃ

Ȃ 

ῤ ̆ ꜚ̆ Ȃ 

∆ ̆ мл҈ץҊȂ ̆Ῥ

̆ ⌠ Ȃ 
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σȢσ  

Ả ̆ ῏ ̆ Ҋץ ᵬ ̔ 

1. Ҋľ Ŀ ̆ Ȃ 

2. ľҺפ ῏Ŀ hCC̆ Һ Ȃ 

3. Ҋ ẢȂ 

̆ Ȃ
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4  ᵣ  

τȢρ ᵣ  

₯ᵝ ῀ᵝ Σ̆ о ҩ ̔ᵊ ȁ῏ ȁҕ ̆ ₯ ױ ץ

Ȃ пΦм̔ 

 

пΦмβ  

 

ꜚ ץ ᵬ

ֲ ꜚ ̆ῒҬ

̆ҕ ̆ ΐ ҈ҩ

Ȃ 

пΦнβ ꜚ  
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 ꜚ ץ ╠ ֲ

ꜚ Ȃ 

пΦоβ ꜚ  

 

τȢς r  

ᵝ ֲ ‗ ֲ∆ ᵝ Ȃ ֲ

ᵝ ѿ ҹ Һꜚ ֲᵝ Ȃ 

5оtπммлл ֲ ᵝ Ҋ Υ 

  ṿ ᵝ 

 

X 0 mm 

Y 0 mm 

Z - 873.668 mm 

A 0 £ 

B 180 £ 

C 0 £ 

 

A1 0 £ 

A2 0 £ 

A3 0 £ 

A4 0 £ 

4.1 D3P- 1100 ֲ ᵝ  
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τȢσ r ‼ 

пΦоΦмr ‼  

ᵝ ‰ ֲᵝ ҍ ᵝ ᵬȂ ᵝ ‰ ₮

╠ ̆ ᵝ ‰̆ Ҍ Ῥ ᵬȂ 

Ҋ↓ ’Ҋ Ῥ ᵝ ‰Ȃ 

1. ֲҍ └  

2. ȁ  

3. ֲ ᴆ̆ Ẓ   

пΦоΦнr ‼  

1.  ῏ ⌠ ꜚ ̂Ҭ ᵝ̃̆ⱴ sethomĕ PWRẫ҉

ᶏ ̆ STARTẫ Ȃ ᵝ ҹ 0£Ȃ 

2.  ῏ ⌠ ꜚ ̂ ̃̆№≢ ꜚ 1ȁ 2ȁ 3̆

Ṣꜛ ת Һꜚ Ȃ 

3.  Ῥ ῏ ⌠ ꜚ ̂Ҭ ᵝ̃̆ⱴ sethomĕ PWRẫ

҉ᶏ ̆ STARTẫ Ȃ ᵝ ҹ 0£̆ ᵝ

Ȃ 

τȢτ ꜠ ᵣ 

   D3P- 1100- P0 ֲ ᵬ ҹ1100¦380mmȂ 5оtπммллπtл ᵬ

ԅ ᵬ ŀǊŜŀл̆ῒ ӈ Ҋ Ȃ ֲ ⅞ ꜚ ₮ ̆

ᵬ ֲᴪ Ả Ȃ 
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пΦпꜚ  

 

пΦрᵝ 
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τȢυ ָ  

ᵬ  

̂5¦Ĩ

ƳƳ 

 

̂ƪƎ̃ 

ᵝ

όƳƳύ 

 

όƳκǎύ 

ⱴ

όƳκǎнύ 

ммлл¦

онл 
нΦрƪƎ ¤лΦмƳƳ т мнл 

4.2 D3P- 1100 ֲ  
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5  ᵲ ӫ 

υȢρ ב 

рΦмΦм ᵲ  

ב 5.1.1.1  

мтҩ ̆мҩ ꜚ ℗ ῏̆мҩ Ả ץ ѿҩ

Ȃ Ҋ ̔ 

 

рΦм ׃  

ב 5.1.1.2  

3ҩ ̆1ҩ ꜚᶏ ҈ ̆ 1 ץ ѿҩ USB Ȃ

Ҋ ̔ 
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рΦн ׃  

 שׂ 5.1.1.3

 
рΦо  ל
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рΦмΦнΦ ꜗ  

 
рΦп ׃  

1ĺ Һ ̆ Һ ץ ῀ ᵬ ̕ 

    2ĺ ꜚ ℗ ῏̆ ԍ℗ ֲ ᵬ ̆ ֲ ᵬ

ꜚ ̂ ̃ȁ ꜚ ꜚ ̕ 

    3ĺ Ả ̆ ҍ └  IO ̆ ֲ

ẢḤ └̕ 

4ĺ ̆ ֲ Ṝ̆ ᴪ ̕ 

    5ĺ ᵬ ̆ ̆ ץ

ᵬ̆℗ Ҝ₴ ₯̆ ₮ ᴪ

ⱳ Ҧ ̕ 

    6ĺҺ ԍ ꜚ ֲ  Jog └ ̆ Ҍ  Jog ץ Ҍ ֲ

̆Jog ⱳ Ӟᴪ Ҍ ̕ 

    7ĺľStartĿľStopĿ ꜚ Ả ̆ ԍ ꜚ Ả

̕ 

    8ĺľǽĿ ̆ ץ ӈҹ ԍ℗ ֲ Jog ℗

ῒזⱳ ̕ 

    9ĺľPWRĿᶏ ̆ ԍ ֲᶏ └̕ 
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рΦп ׃  

млĺ ԍ ᵬ̕ 

ммĺά±Ҍέ ά±πέ ԍ └ ֲ ῃ ̆ ѿҊά±Ҍέ ̆ῃ ᴪ

҉ⱴм҈̆ ľ±ҌĿῃ ᴪ ҉ⱴ̆ῃ  млл҈̆ⱴ⌠ млл҈ӊ ᶏ

ά±Ҍέ ̆Ҍᴪ ҉ⱴ̆ ̆ ѿҊά±πέ ̆ῃ ᴪ Ҋ⁞ м҈̆ ά±πέ

̆ῃ ᴪ Ҋ⁞̆ ⁞⌠м҈ Ṝᴪ Ῥ⁞⌠ лΦм҈̆⁞⌠лΦм҈ᴪ Ῥ⁞

⌠ лΦлм҈̆ ṿ лΦлм҈̆⁞⌠ лΦлм҈ӊ Ῥ ά±πέ ӞҌᴪ Ҋ⁞Ȃ 

мнĺάнƴŘέ ̆ ԍ℗ ᶷ с мнҩ WƻƎ ⱳ ̆ т

ֲ ҂ WƻƎ ⱴ с ֲ ⱴ WƻƎ άнƴŘέ ꜛ℗

̕ 

    моĺ ץ Ḥ ̆ ҉ ̆ ↓ ῏Ḥ ̕ 

    мпĺ ꜚᶏ ҈ ῏ ԍ ꜚ Ҋ ֲ ᶏ └ Σ ῏

̆ Ҋ ӊ Σ῏ Σ ֲ҉ᶏ ΣῬ ⱬ Ҋ ̆ ῏ᴪῬ ̆ ֲᶏ

̕ 

    мрĺ¦{. Σץ ᴨ Ữ ̆ ץ  t[/ 

ᴆ ῀ ₮ ᵬȂ 
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рΦмΦоΦ  

5.1.3.1  

₯ Һ ̆ ҉ᴪ₮ тҩ ̆ ץ

Ҍ Ȃ Ҋ ̔ 

 

рΦр Һ  
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℗ ⌠ ӈ ̆

ӈ ̆ҹԅ Ḃ

ᵬ └̆ѿ ⱴԅ

ѿ Ả Ȃ 

 

рΦс м 

 

 

῀ ῀ ₮

̆ ץ

̆

̆ ῀ ₮ ץ  

IO ꜚ └

῀ ₮ └ Ȃ 

 

рΦт н 
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̆ ᵝ ȁ ῀

₮Ḥ ҉

ӈ Ȃ ⇔ ԅ ΐ

ȁ ȁ ȁ

ᴰ ̆ Ҭ

ᴪ₮ ̆

ץ ֓ ҉ץ

Ȃ 

 

рΦу о 

 

 

̆ ץ

4 ℗ ⌠

̆ Ҭ ץ ҩ ̆

ҩ ҬӞ ץ ҩ ֲ

̆ ѿ ⱴ

ѿҩ Ȃ ץ

ֲ ץ

╠ ᵝ ᵝ

Ȃ 

 

рΦф п 
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℗ ⌠ ╠ ⱴ

ֲ ̆ ╠

ⱴ ֲ ̆ 

҉ᴪ Ḥ

̆ѿ Ḥ

ᴪ ꜚ ̆

ԍ ⱴ Ṝ̆

ץ ℗ ⌠

Ȃ 

рΦмл р 

 

 

ֲ ᵝ Ḥ ̆

Ӟ ץ Ҋ ֲ ΐ

Ȃ Ҋ

⌠ ᵝ Ḥ ֲ

ᵝ Ḥ ̆Ӟ ץ ⌠

ֲ ҕ Ҋ ᵝ Ḥ

̆ ̆Ӟ

ץ ⌠ ֲ Ҋ

ᵝ Ḥ ̆ ֲ

Ҭ Ȃ 

 

рΦмм с 
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Ҭ ץ ֲ

̆ ̆Ḥ ̆ Ӟ ץ

֓

ᵬ̆ Ҭ

ץ Ḥ ̆

ᵖ Ҭ ԍ

Ữ ῏ ̆ Ḥ ᴪ Ҍ

ῃ̆ ץ ֲᶏ

Ҭ̆ ̆ ץ ⇔

 PLC №

Ȃ 

 

рΦмн т 

5.1.3.2  

Һ ̆ ѿҩ ̆ ԅ ֲ ᵬ ȁ ֲ

ȁ ȁ ꜚ ȁ ȁ ȁ Ả ῏ ȁᶏ

῏ ֲ Ḥ Ȃ Ҋ ̔ 

 

рΦмо  

1ĺ ╠ ֲ ᵬ ̆ ᵬ ҈  
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№≢ ꜚ ̆ ꜚ ̂ ꜚ ̃Ȃ 

2ĺ ╠ ֲ ᶏ ̆ ֲ ᶷ ∞ץ ֲᶏ

̆ ֲ ҩ ғ҉ԅᶏ ̆ ֲ

ᵖ ҉ԅᶏ ̆ ֲ ԍ ҉ᶏ ̆ ᶛҬ ̆

ғ ֲ ԍ҉ᶏ Ȃ 

3ĺ ֲ ╠ Ȃ 

4ĺ ֲ ╠ᶏ ΐ Ȃ 

5ĺ ֲῃ № ̆ ṿ ץ  PLC 

Ҭ ̆ 0.1% 1%~100%Ȃ 

6ĺ  Logŏ ᶛҬ  KEBA Ὲ  Logŏ  ץ

Ȃ 

7ĺ ╠ⱴ ̆ ╠ ⱴ ̆ Ҍ ᴋ

ᵥῤ Ȃ 

    8ĺ ֲ ╠ ̆ Ả ̆ ̆ ᶛҬ

ֲ ԍ Ả Ȃ 

    9ĺ ֲ ̆ ȁ ̆ ꜚ

’Ҋ̆ Ṝ̆ ѿҊľStartĿ̆ ᴪ ѿ ̆

Ṝ̆ ᴪ ꜚ ̆ Ṝ̆ ꜚ פ Ҍ ̆ ꜚ

פ ̆ ᶛҬ ֲ Ȃ 

    10ĺ ֲ Jog ̆ Jog ̆῏ Jog ȁҕ Ҋ Jog ȁ

ΐ Ҋ Jog Ҋ Jog Ȃ Ҍ Jog Ҋ̆ ᶷ

ῤ ӞҌѿ ̆  Jog ľD1ŀD6Ŀ̆῏ Jog

ľA1ŀA6Ŀ̆ҕ Ҋ Jog ľX,Y,Z,A,B,CĿ̆ ΐ Ҋ Jog

ľTX,TY,TZ,TA,TB,TCĿ̆ Ҋ  Jog 

ľRX,RY,RZ,RA,RB,RCĿ̆ ᶷ ľ+Ŀ ľ-Ŀ ֲ Jog ꜚȂ 

    11ĺ Ȃ 

    12ĺ ῃ ̆ Ả ̆ ῃ Ȃ 

    13ĺ ᵬ ̆ -1 ׆ 16 ̆ ̆ ᵬֲ

ᵬ ̆ Ҍ ᵬ Ҋ̆ ᵬֲ ᵬ Ӟ Ҍ

╠ ̆ ᴪ Ȃ 

    14ĺ Ȃ 

15ĺḤ ̆ Ḥ ̆ ₯Ḥ ̆ ᴪ ꜚ℗ ⌠ Ȃ 

    16ĺ Ḥ ̆ ᵬֲ ץ Ḥ ̆ ꜚ ₮

̆ ꜚ ᵝ ̆ ῒז

ꜚ ᵝ̆ ҉ᶏ Ȃ 
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υȢς ꜠ ᵲ 

рΦнΦм ꜠ Ґ ꜠ 

1. ꜚ ̕ 

2. ꜚľ ꜚκ κ Ŀ℗ ľ └Ŀ ̂ ℗ ⌠ ̃̕ 

3. ̆ ₯ľ ꜚ Ŀ̆ ᴪ ꜚ ꜚ̕ 

рΦнΦн꜠ Ґ ᵲ 

5.2.2.1  

 

м ̆  

 

рΦмп м 
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н ̆℗ ᵬ ׆̂

ƻǇŜǊŀǘƻǊ℗ ⌠ !ŘƳƛƴƛǎǘǊŀǘƻǊ̃̆ ₯

Ҭ Ҋ ̆ ᴪ

̆ !ŘƳƛƴƛǎǘǊŀǘƻǊȂ 

 

рΦмр н 

 

о ̔ ₮ Ҭ ῀  

!ŘƳƛƴƛǎǘǊŀǘƻǊ ̆

Ǉŀǎǎ̆ ₯άҞέ ̆↕ ℗ ⌠

Ȃ 

 

рΦмс о 

5.2.2.2 ꜠ ┼ ָ 
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1 ̆ ℗ ⌠ ꜚ Ȃ 

рΦмтꜚ └ ֲм 

 

н ̆ ל ᵟ ̆

ᵟ ꜚᶏ ̆ Ҭ

ᵝ̆ Ḡ ̆ ֲᶏ ҹ

Ȃ 

 

рΦмуꜚ └ ֲн 

 

3 ̆ ᵞ⌠ Ҋ̆ץ10%

ᾧ ֲ ꜚ ₮ Ԋ ̆  

Jog ̆ ֲ ꜚ └Ȃ 

 

рΦмфꜚ └ ֲо 
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5.2.2.3 ꜠  

м ̆ ֲҺꜚ Ȃ
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2 ̆ ҊҺ ̆

4̆ ľ Ŀ̆

̆ ╠ ⱴ

̆ ₯ľ+Ŀ Ҋ

↓ Ȃ 

 

рΦнлꜚ м 

 

3 ̆ ľSethomeĿ ̆ ₯

Ҋ ľⱴ Ŀ̕ 

рΦнмꜚ н 

 

4 ̆ └ ℗ ⌠ ꜚ ̕ 

 

рΦннꜚ о 



 

 54 

 

5 ̆ Ҋᶏ PWR ̆

ֲ҉ᶏ ̕ 

 

рΦноꜚ п 

 

6 ̆ Ҋ Start ̕ 

 

рΦнпꜚ р 

 

7 ̆ ץ ̆ ₯

̆ ̆ Ȃ 

 

рΦнрꜚ с 

рΦо w/ ῇ ₴ 

ϝ ̔ ᵬ !ŘƳƛƴƛǎǘǊŀǘƻǊϝ 

 

м ̆  
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рΦнс w/ ῀ ₮м 

 

н ̆ ̆ ̆

₯ Ҋ ľ῏ Ŀ̆ ῒ ҹ

ľŀĿȂ 

 

 

рΦнт w/ ῀ ₮н 

 

о ̆ ῀ ₮ ̆

Ҋ ľ ᴆĿ̆ ľ ῀κ

₮ĿȂ 

 

рΦну w/ ῀ ₮о 

 

п ̆ YŜ¢ƻǇ̆ ₯ľŚĿ

Ȃ 

рΦнф w/ ῀ ₮п 
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υȢτ  

рΦпΦм  

 

рΦол  

₯ ̆ ╠ ⱴ ̆ ₯ľҌĿ

Ҋ ↓ Ȃ 

̆ ץ ῏ ̆ ץ ⱴ ̆ ⱴ

’Ҋ̆ ץ ȁ ̕ ’Ҋ̆ ᾛ Ȃ ғ ⱴ

’Ҋ̆ ῏ ̆ ’Ҍ Ȃ ̔Ҍ Ҍ

̆ ῏ Ҍ ῒҊ Ȃ 

Ḥ ╠ Ҭ ̆ ḱ Ȃ ┘

῏ Ȃ ᴆ ȁ− ȁ ȁ◄℗ └ ᵬȂ 
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рΦпΦн  

 

рΦом  

῀ ̆ ҹ Ҭ ̆ΐᵣῤ ҹ

ȁ Ȃ ץ Ҭ ΐᵣῤ ̆ κ ҹ

Ȃ ↕ ῏ ╠ Ȃ 

υȢυ  

рΦрΦм  

₯ ῀ ̆ ⱴ Ȃ 

ⱴ ’Ҋ̆ ҹ ̆ ’Ҋ̆ ↕ҹ Ȃ 

̔ 
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рΦом  

 ̔ 

 ḱ  ̕פ

ץ  פ ̆  ̕פ

t/ ҩᾣ ̆ ғҊѿҩ ᾣ׆פ Ȃ פ

ⱴ Ṝ Ȃ 

κ ᶏץ  ӊ ℗ Ȃ 

ҔҔ ҹ ̕ 

 ԅ ȁ ȁ῏ ȁ ȁ ȁ κ ̆Ҍ

κ ̕ 

 ̆ ῃ ȁ◄℗ȁ └ȁ ̕ 

−  Ҭᾣ − Τ 

ץ  ҉ѿ ᵬ̆ ῀̆ −̆ף ᵬȂ ̆ YŜ¢ƻǇʊ ᵬ

№̆ ңҩ Ҭ ᶏ ⌠̔ {ǘŀǊǘẢ {ǘƻǇȂ 
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6 ת  ב  

 φȢρ꜠ ת  

 сΦмΦмt¢t 

פ  ֲ TCP ⌠ ꜚ̂point to point ̃̆

פ ᴪ ꜚ⌠ Ȃ Ҭ פ ꜚ- PTP̆ ₯ Ҋ

₮ ̆ ᴪ ꜚ ╠ ֲ ᵝ̆ΐᵣ Ҋ ̔ 

 

сΦм t¢tפ 

῍ ҈ҩ ̆№≢  Ǉƻǎ ᵝ ̆Řȅƴ ꜚ ̆ƻǾƭ ̂ ҩ 

t¢t פҬ̆ῒҬ Řȅƴ  ƻǾƭ ̆ ̃Ȃ 

6.1.1.1pos  

Ǉƻǎ  ¢/t ᵝ ̆  t¢t פӊ ̆¢/t ᴪ ⌠ ŀǇл ̆ŀǇлҹ

ᵝ ̆ Ҋ π ḱ ̆ῒῤ Ҋ ̂ ᵝ ̆с 

ֲ  с ҩ ᵝ ̆ ҈ҩ ̆ ⌠ ŀо̆ῒז ץ Ȃ

ṿ ԍ ᵝ ̆ ̆ ᵝ ̆ ̆ ᵝ

̃̔ 
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сΦн t¢tפǇƻǎ  

6.1.1.2dyn  

Řȅƴ פ Ҭ ֲ ꜚ ̆ ҹ Řл̆ ₯

ḱ ̆ᵬ ץ Ҋ ̆  мн ҩ ̆ΐᵣ Ҋ̔ 

 

сΦо t¢tפŘȅƴ м 
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сΦп t¢tפŘȅƴ н 

ῒҬ ǾŜƭ!Ȅƛǎ̆ŀŎŎ!Ȅƛǎ̆ŘŜŎ!Ȅƛǎ̆ƧŜǊƪ!Ȅƛǎ №≢ ꜚ Ҋ ꜚ ̆

ⱴ ⁞ ̆ ⱴⱴ ̆ῒṿ ѿҩ ԍ ṿ № ό ṿҹ t[/ 

Ҭ ꜚ ύ̆ṿ  лπмллΦ ṿ ҉ ̆  t[/ Ҭ ץ

̆ᵖ Ṝ ṿ  t[/ ṿᴪ Ẓ ̆ Ҭפ ꜚ

 t[/ ꜚ ̆ ꜚҬⱴԅפ ץ Ҭפ

̆ΐᵣ Ҋ ̔ 
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сΦр t¢tפŘȅƴ о 

 п ҩ  ǾŜƭ̆ŀŎŎ̆ŘŜŎ̆ƧŜǊƪ №≢ ꜚ Ҋ ꜚ ꜚ פ  

¢/t ̆ⱴ ̆⁞ ⱴⱴ ̆ Ҭפ ꜚ

 t[/ ꜚ ̆ ꜚҬⱴԅפ ץ Ҭפ ̆

 t[/ ץ ̆ΐᵣ Ҋ ̔ 

 

сΦс t¢tפŘȅƴ п 

 пҩ  ǾŜƭhǊƛ̆ŀŎŎhǊƛ̆ŘŜŎhǊƛ̆ƧŜǊƪhǊƛ №≢ ꜚ Ҋ ꜚ  

¢/t ̆ⱴ ̆⁞ ⱴⱴ ̆ Ҭפ ꜚ

 t[/ ꜚ ̆ ꜚҬⱴԅפ ץ Ҭפ

̆  t[/ ץ ̆ Ҋ ̔ 
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сΦт t¢tפŘȅƴ р 

6.1.1.3ovl  

ƻǾƭ ֲ ꜚ ̆ ҈ ̆ Ҋ ̔ 

 

сΦу t¢tפƻǾƭ м 

ῒҬ h±[!.{ ̆ ӈԅ ֲ ꜚ ᾛץ  

Ẓ ̆ Ҋ ̔ 
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сΦф t¢tפƻǾƭ н 

Ǉƻǎ5ƛǎǘ  ¢/t ᵝ ᵝ ṿ̆  ¢/t ᵝ  

ṿ ԍ Ǉƻǎ5ƛǎǘ ̆ ֲ ꜚ Ȃ 

ƻǊƛ5ƛǎǘ  ¢/t ᵝ ṿ̆  ¢/t ҍ 

ᵝ ԍ ƻǊƛ5ƛǎǘ ̆ ֲ ꜚ Ȃ 

ƭƛƴ!Ȅ5ƛǎǘ ҍ Ǌƻǘ!Ȅ5ƛǎǘ ⌠ ꜚ ̆  

ᵝ№≢ҹ Ȃ 

ᶛ Ҭᶏ ̆ ₮ Ҋ ̔ 

 
сΦмл t¢tפƻǾƭ о 

ῤ Ҋ̔ 

 
сΦмм t¢tפƻǾƭ п 

Ҋ̔ 
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сΦмн t¢tפƻǾƭ р 

 h±[w9[ ̆ ӈԅ ֲ ꜚ № ̆ Ҋ ̂ῒṿ

№ ̆ṿ  лπнлл̆ ԍ л Ṝ̆ ԍ ᶏ ̆ ṿ  млл̃̔  

 
сΦмоt¢tפƻǾƭ с 

ᶛ Ҭᶏ ̆ ₮ Ҋ ̔ 

 
сΦмпt¢tפƻǾƭ т 

ῤ ṿ  рл̆ ṿ  л̂ ṿ

̆ῒ ᴪ ̆ΐᵣ ṿ ̃Ȃ 

 h±[{¦tth{̆ Ҋ ̂ῒṿ № ̆ṿ  лπнлл̆ ṿҹнлл̃̔  

 

сΦмрt¢tפƻǾƭ у 

φȢς ת  

сΦнΦм[Lb 

[Lb פҹѿ ꜚ ̆פ פ ᶏץ ֲ¢/t ץ

ꜚ⌠ ᵝ ȂẊ ꜚ ҍ ¢/t Ҍ ̆ Ӈ¢/t׆ ᵝ

ꜚ⌠ ᵝ ̆¢/t ᴪ ׆ ⌠

Ȃ ̔ 
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сΦмс[Lbפ  

сΦнΦн/Lw/ 

ᶏפ ֲ¢/t ׆ ̆ ꜛ ⌠ Ạ ꜚȂ 

 
сΦмт/Lw/פм 

פ Ҋץ ̔ 

1. ֲ¢/t Ạ ꜚ̆ ңҩ ꜚ  Ȃפ

Ҭ̆פ .2 ᵝ ȁ ꜛᵝ ץ ᵝ № Ȃ 

̔ ᵝ ҉ѿҩ ꜚ פ ᵝ ╠ ֲ¢/tβ Ȃ 

 

сΦму/Lw/פн 
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сΦнΦоt¢twŜƭ 

ҹt¢tפ Ẓ ̆פ פ Ẓ ץ ᵝ Ӟ ץ Ȃ פ

ץ ╠ ֲᵝ ҉ѿ ꜚ פ ᵝ ҹ ᵝ ̆ ֲ ꜚᵝ

Ẓ Ẓ Ȃ ꜚ ץ 5ȅƴhǾƭ Ȃ ̔ 

 
сΦмф t¢twŜƭ 

ᶛ t¢t όŀǇлύt¢twŜƭ όŀŘлύ̆פ ֲ ᾢ t¢t̂ŀǇл̃ ̆פ

t¢twŜƭ̂ŀŘл̃ Ȃפ t¢twŜƭ ↕ ԍt¢tפ ŀǇлẠẒ ꜚ̆Ẋ

t¢twŜƭҬ ԅŘŀмΥǊŜŀƭṿҹол̆ Ӈt¢twŜƭ ԍŀǇл !м ꜚԅ

ол̆ῒ ꜚȂ 

сΦнΦп[LbwŜƭ 

ҹפ ꜚ ҍPTPRel ᵌ̆ῒ̆פ ̔ 

 

сΦнл [LbwŜƭ 

сΦнΦр{ǘƻǇwƻōƻǘ 

פ Ả ֲ ꜚ ғҡ Ȃ{ǘƻǇwƻōƻǘ Ả

ֲ ꜚ̆ Ҍ ̆ ֲ פ ץ ֲẢ ᵝ Ạҹ ꜚ ᵝ

̆ ץ ꜚ Ȃפ Ҭ  ҹ̔פ

{ǘƻǇwƻōƻǘ ό ύ 
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сΦнΦс²ŀƛǘhƴtŀǘƘ 

פ ԍ ⅞ Ҭ ѿ ̆ ꜚ ῏ Ȃ 

 

сΦнм ²ŀƛǘhƴtŀǘƘ 

сΦнΦт²ŀƛǘLǎCƛƴƛǎƘŜŘ 

פ ԍ ֲ ץꜚ Ȃ ҹ Ҭ̆ ᴋⱵ̆

ᵝ ̆ └ѿ֓ פ ᾢ Ȃᶏ פ ץ └ ᾢ ̆

ᶏѿ֓ ӊ╠ Ҭ ̆ ⌠ Ῥ Ȃ Ҭ

 ҹ̔פ

²ŀƛǘLǎCƛƴƛǎƘŜŘ ό ύ 

сΦнΦу²ŀƛǘWǳǎǘLƴ¢ƛƳŜ 

פ ᵌԍ ᵖ̆פ פ Ҍᴪ ⌠ ֲ ꜚ Ȃ Ҭ

 ҹ̔פ

²ŀƛǘWǳǎǘLƴ¢ƛƳŜ ό ύ 

 

φȢσ꜠ ת ŀ  ת

сΦоΦмwŜŦwƻōƻǘ!Ȅƛǎ 

פ ԍ ᵝ ̆ ץ ̆ ֲ Ҭ ꜚ̆

ֲ⌠ ̆Ḡ ╠ ֲ ᵝ Ạҹ ᵝȂ ⌠ ѿҩ

ṿ̆ ṿ ̆↕ ⌠ Ȃ 
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сΦоΦнwŜŦwƻōƻǘ!Ȅƛǎ!ǎȅƴŎ 

ᾛפ Ȃ ҩ פ ֲ ꜚᵬ Ȃҹԅ

̆ ᶏ ²ŀƛǘwŜŦCƛƴƛǎƘŜŘΦ 

 сΦоΦо²ŀƛǘwŜŦCƛƴƛǎƘŜŘ 

פ ꜚ Ҭ₮ ȂẊ ⱳ

̆ Ӈ ᴪ ¢w¦9̆↕ ᴪ C![{9Ȃ 

φȢτ ת  

сΦпΦм5ȅƴ 

פ ֲ ꜚ ꜚ Ȃ  t¢t ꜚҬ № ̆ ꜚ

ᶏ ṿ ̆ פ ̆ ꜚ Ҋ ץֲ ꜚ ꜚ ꜚ

Ȃ 

 

сΦнн 5ȅƴ 

҉ ңҩ ₮ ѿ Ȃ 

 сΦпΦн5ȅƴhǾǊ 

ֲ ꜚ ꜚ Ȃ פ ץ № ᵞ ֲꜚ

Ȃ 
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сΦно 5ȅƴhǾǊ 

сΦпΦоhǾƭ 

פ ԍ ֲ ꜚ ̆ №ҹ Ȃ

̂h±[w9[̃ ӈԅ ֲ ꜚ № ̆  όh±[!.{ύӈԅ ֲ

ꜚ ᾛץ Ẓ Ȃ 

҉ѿ ꜚ פ Ҋѿ ꜚ פ ℗

Ȃ ҉ѿ ꜚ ׆פ ⁞ ⌠ Ȃ

Ҭ̆ ҉ѿ ꜚ ׆פ ⁞ ⌠Ả ҹ млл҈̆ ↕ҹ л˿ Ȃ 

 

 

сΦнп h±[м 

 

 

№  

сΦнр h±[н 
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ῃ  

сΦнс h±[о 

сΦпΦпwŀƳǇ 

ⱴ ⱴ Ȃ ̔ ẁ ȁ ẁ ȁ ẁ ȁ

ⱴⱴ ẁ ̆№≢ Ҋ ̆ ѿҩ ᴨ ẁ Ȃ 

 

 Ҭ ᶛפ ̔ 

wŀƳǇ ό¢w!t9½hL5ύ 

wŀƳǇ ό{Lb9ύ 

wŀƳǇ ό{Lb9{v¦!w9ύ 

wŀƳǇ όaLbW9wYύ 

сΦпΦрwŜŦ{ȅǎ 

Ȃפ פ ҹץ ᵝ פ ѿҩ Ȃ

Ҭ ̆ ҹҕ Ȃ 
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сΦпΦс¢ƻƻƭ 

ΐ ҹפ ֲ ѿҩ ΐ Ȃ פ ḱץ ֲ ᵬ Ȃ

Ҋ ҹ ΐ  

 

сΦмпΦтhǊƛaƻŘŜ 

פ ԍ ֲ¢/t ̆ Ҭ ̆

ֲ ᴆҬ Ȃ ⱳ פ  

φȢυ ꜗ  

сΦрΦмΧΥҐΧόẅύ 

ṿ̆ ᶷҹ ̆ľΥҐĿҹ ṿ ᵬ̆ ᶷҹ Ȃ

Ȃᶛ ̔ 
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сΦрΦнκκΧό ύ 

ԍ ̆ᶏ Ȃᶛ Υ 

 

сΦрΦо²ŀƛǘ¢ƛƳŜ 

ԍ ֲ ̆ ᵝҹƳǎ̆Ẋ мǎ̆  ҹΥפ

 

сΦрΦп{ǘƻǇ 

פ ԍẢ Ȃ Ҍפ ̆ ԍ ҊԅYŜ¢ƻǇ ҉

Ả Ȃ 

сΦрΦрLƴŦƻ 

₮ѿҩḤ ȂḤ Ḥ aŜǎǎŀƎŜaŜǎǎŀƎŜπ[ƻƎҬȂ

̆ ңҩ ⱴ ᴋᵥ Ḥ ̆ ѿҩ ᶏ ľ҈мĿẠҹ ᵝ ̆ ԋ

ҩ ᶏ ľ҈нĿẠҹ ᵝ Ȃ Ҭ Σפ  ҹ̔LƴŦƻ όάI9[tΗέύפ

сΦрΦс²ŀǊƴƛƴƎ 

₮ѿ Ḥ ȂḤ LƴŦƻפȂ ̆ Ҭ  ҹ̔פ

²ŀǊƴƛƴƎ όάLǘ ƛǎ ŘŀƴƎŜǊƻǳǎΗέύ 
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сΦрΦт9ǊǊƻǊ 

₮ѿ Ḥ Ȃ Ḥ ᴪ Ả ̆ ץ

ȂḤ LƴŦƻ פȂ9ǊǊƻǊ ҍ╠ң ѿ ̆ Ҍ ׃ Ȃ 

φȢφ ꜗ ת ŀ  ת

сΦсΦм/[h/YΦ{ǘƻǇ 

Ả Ȃ ᾢ╠ Ả Ȃ 

сΦсΦн/[h/YΦwŜŀŘ 

Ȃ 

сΦсΦо /[h/YΦwŜǎŜǘ 

Ȃ ᴪ ᶏ ╠ Ȃ 

сΦсΦп/[h/YΦ{ǘŀǊǘ 

ꜚ Ȃ 

сΦсΦр/[h/YΦ¢ƻ{ǘǊƛƴƎ 

/[h/YΦwŜŀŘ ɜ Ȃ ҹ  ǘǘΥƘƘΥƳƳΥǎǎΦƳǎȂ 

сΦсΦс¢La9wΦ{ǘŀǊǘ 

ꜚ Ȃ 
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сΦсΦт¢La9wΦ{ǘƻǇ 

Ả Ȃ ᾢ╠ ꜚԅץ Ả Ȃ 

сΦсΦу{ȅǎ¢ƛƳŜ 

׆פ └ Ҭ ╠ ̆ 5Lb¢ ṿȂ 

сΦсΦф{ȅǎ¢ƛƳŜ¢ƻ{ǘǊƛƴƎ 

פ ҹ ľ555 Ƴƻƴ ŘŘ ƘƘΥƳƳΥǎǎ ȅȅȅȅέȂ

{ȅǎ¢ƛƳŜ¢ƻ{ǘǊƛƴƎ ̆ פ ╠ Ȃ   

φȢχ ꜗ ת ŀ  ת

сΦтΦм{Lbɻ/h{ɻ¢!bɻ/h¢ 

ȁᵩ ȁ ℗ȁᵩ℗҈ ₱ Ȃ 

сΦтΦн!{Lbɻ!/h{ɻ!¢!bɻ!/h¢ 

ȁ ᵩ ȁ ℗ȁ ᵩ℗ ҈ ₱ Ȃ 

сΦтΦо!¢!bн 

· ⌠̂ȅ̆ Ȅ̃ Ȃ 

сΦтΦп[b 

₱ Ȃ 
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сΦтΦр9·t 

Ŝ ҹץ ₱ Ȃ 

сΦтΦс!.{ 

ṿ₱ ̆ ṿȂ 

сΦтΦт{vw¢ 

₱ Ȃ 

φȢψ ꜗ ת ŀᵣ  ת

сΦуΦм{Iw 

ᵝ ₱ Ȃ 

сΦуΦн{I[ 

ᵝ ₱ Ȃ 

сΦуΦоwhw 

ᵝ ₱ Ȃ 

сΦуΦпwh[ 

ᵝ ₱ Ȃ 

сΦуΦр{Ŝǘ.ƛǘ 

ᵝ м ₱ Ȃ 
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сΦуΦс{Ŝǘ.ƛǘ 

ᵝ м ₱ Ȃ 

сΦуΦтwŜǎŜǘ.ƛǘ 

ᵝ л ₱ Ȃ 

сΦуΦу/ƘŜŎƪ.ƛǘ 

∞ ᵝ ҹм ₱ Ȃ 

сΦуΦф{¢w 

ҍ ṿ ұ₱ Ȃ 

φȢω ┼ ת  

сΦфΦм/![[Χ 

̆פ ῒ ᵬҹ ̆ғ Ώ ҬȂẊ

ҹ ǘŜǎǘ̆ Ҭ  ҹ̔פ

 

сΦфΦн²!L¢ň 

Ȃפ  ²!L¢ ṿҹ ¢w¦9̆Ҋѿ פ ᴪ ̆ ↕ ̆

⌠ ҹ ¢w¦9 ҹ Ȃ 

 сΦфΦоLCň¢I9bň9b5ψLCЇ9[{LCň¢I9bЇ9[{9 

LC פ ԍ ᴆ └Ȃ ᵌԍ ŎҌҌҬ  LC ȂLC ᴆ∞ .hh[ 
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Ȃ ѿҩ LC פ ῏ץ  9b5ψLC Ạҹ ᴆ └ Ȃ − פ Ӟ  

LCΧ¢I9bΧ9b5ψLC ѿ − ̆ − ῒҬѿ ̆ᴪ Ҍᾛ − Ȃ 

 

сΦфΦп²IL[9Χ5hΧ9b5ψ²IL[9 

²IL[9 פ ᴆ Ṝ Ȃ └ .hh[ Ȃ

פ ῏ץ 9b5ψ²IL[9 Ạҹ └ Ȃᶛ ̔ 

 

פ ң ӊ ꜚȂ 

− פ Ӟ  ²IL[9Χ5hΧ9b5ψ²IL[9 ѿ − ̆ − ῒҬѿ ̆ᴪ

Ҍᾛ − Φ ᶏױ  ²IL[9 5h ̆ Ҭⱴѿ  ²ŀƛǘ¢ƛƳŜ ̆פ

ᾧ ̆ Ȃ 

сΦфΦр[hhtΧ5hΧ9b5ψ[hht 

└ Ȃפ ̔ 
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פ ң ӊ ꜚ̆ғ ҹ млΦ − פ Ӟ  

[hhtΧ5hΧ9b5ψ[hht ѿ − ̆ − ῒҬѿ ̆ᴪ Ҍᾛ − Φ  

сΦфΦсw¦bЇYL[[ 

 w¦b פ ѿҩ ̆ ҍҺ Ȃw¦b YL[[ 

פ Ȃw¦b Ҭ Ȃ 

κκƛƴ ǘŜǎǘΦǘƛǇ 

w¦b tǊƻƎмуф 

Χ 

YL[[ tǊƻƎмуф 

w9¢¦wb 

פ ԍ Ȃ 

сΦфΦтDh¢hΧЇLCΧDh¢hΧЇ[!.9[Χ 

Dh¢h פ ԍ ⌠ Ҍ №Ȃ פ ]9.!] ӈȂҌᾛ ׆

῀ῤ Ȃῤ ²IL[9 LC ȂLCπDh¢h פ

ԍѿҩ ⁞ LC ȂLC ᴆ∞ .hh[ ȂẊ ᴆ ̆

Dh¢h ̆פῒ פ ]9.!] ӈȂ[!.9[ פ ԍ ӈDh¢h 

Ȃ 

φȢρπῇ ₴ ת ŀ ῇ ₴  ת

֓ פ ⌠ ῀ ₮ Ḥ Ḥ ̆ ҍ  

Ḥ ҍ Ḥ ѿ ᶏ Ȃ 

сΦмлΦм5LbΦ²ŀƛǘ 

⌠ ῀ ̆ ⌠ ̆ᶛ ̔ 

ŘƛƴлΦ²ŀƛǘ ό¢w¦9ύ 
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сΦмлΦн5h¦¢ΦtǳƭǎŜ 

₮ ҹ¢w¦9 C![{9 ѿ ̆ ‖

Ả Ҭ ̆ ̆ Ӈ פ ꜚ ҹC![{9Ȃᶛ

̔ 

ŘƻǳǘлΦtǳƭǎŜ ό¢w¦9̆нллл̆¢w¦9ύ 

₮ Řƻǳǘл ҹ¢w¦9̆ Ҭ ̆ Ӈн 

₮ Řƻǳǘл ҹC![{9Ȃ н ῤ Ҭ ̆ Ӈ ₮ Řƻǳǘл₮

C![{9̆ ₮ Řƻǳǘл ҹ¢w¦9⌠▼ᵩ Ȃ 

сΦмлΦо5h¦¢Φ{Ŝǘ 

₮ ̆ ₮ҹ¢w¦9C[!{9̆ᶛ ̔ 

ŘƻǳǘлΦ{Ŝǘ ό¢w¦9ύ 

сΦмлΦп5Lb²Φ²ŀƛǘ 

ҩ ᴪѿפ ⌠ ῀ ṿ̆ ⌠ ԅȂᶛ ̔ 

ŘƛƴǿлΦ²ŀƛǘ όмсІллнм̆мсІллCC̆ƛлύ 

сΦмлΦр5Lb²Φ²ŀƛǘ.ƛǘ 

⌠ѿҩ ῀ ᵝ Ȃᶛ ̔ 

ŘƛƴǿлΦ²ŀƛǘ.ƛǘ ό¢w¦9̆тύ 

сΦмлΦс5h¦¢²Φ{Ŝǘ 

₮ ҹ ṿȂᶛ ̔ 

ŘƻǳǘǿлΦǎŜǘ όмсІллCCύ 

сΦмлΦт.hh[{LDh¦¢Φ{Ŝǘ 

κ ᵝ ҩ ₮ ̆ΐᵣ Ҋ̔ 

.hh[{LDh¦¢̔ Ḥ ̆ ҹ ̆  мΦнΦмн .hh[{LDh¦¢ ⇔ ̕ 
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ǾŀƭǳŜ̔ ₮ ṿ̆¢w¦9 κ C![{9̕ 

Ŧō{ƛƎƴŀƭ̔ ṿ̆ ₮ ҩ ̆ ⌠ ̆ פ ̕ 

Ŧō¢ƛƳŜƻǳǘaǎ̔ ṿ  ¢̂ Ƴǎ̃̆ Ҍ Ώ ṿ  ¢ ҹ л ̆

⌠ ̆ פ ̕  ¢ Ҍҹ л ̆ ԍ ¢̆ ↕ Ҋ ̕ 

 

сΦмлΦу.hh[{LDh¦¢ΦtǳƭǎŜ 

κ ᵝ ҩ ₮ ѿ ̆ΐᵣ Ҋ̔ 

.hh[{LDh¦¢̔ Ḥ ̆ ҹ ̆ мΦнΦмн .hh[{LDh¦¢⇔ ̕ 

ǇǳƭǎŜ[ŜƴƎǘƘaǎ̔  ¢ ̕ 

ǇǳƭǎŜ±ŀƭǳŜ̔ ₮ ̆  ¢w¦9̕ 

tŀǳǎŜ!ǘƛƴǘŜǊǊǳǇǘ̔ ҹ C![{9̕  ¢w¦9 ̆ǇǳƭǎŜ±ŀƭǳŜ ҹ¢w¦9̆

Ҭ ̆ Ӈ ¢ Ƴǎ ₮ .hh[{LDh¦¢ ҹC![{9Ȃ  ¢ Ƴǎ ῤ

Ҭ ̆ Ӈ ₮ .hh[{LDh¦¢ ҹ C![{9̆ ₮ 

.hh[{LDh¦¢ ҹ ¢w¦9 ⌠▼ᵩ Ȃ  C![{9 ̆Ҍ

Ҭ ̆ Ӈ ¢ Ƴǎ ₮ .hh[{LDh¦¢ᴪ ҹ C![{9Ȃ 

φȢρρῇ ₴ ת ŀ ῇ ₴  ת

сΦммΦм!LbΦ²ŀƛǘ[ŜǎǎЇ!LbΦ²ŀƛǘDǊŜŀǘŜǊ 

ң ⱳפ ⌠ ῀ṿ ԍ ԍ ṿ̆

Ȃᶛ ̔ 

ŀƛƴлΦ²ŀƛǘ[Ŝǎǎ όплΦлύ̆ŀƛƴлΦ²ŀƛǘDǊŜŀǘŜǊ όмллΦлύ 

 сΦммΦн!LbΦ²ŀƛǘLƴǎƛŘŜЇ!LbΦ²ŀƛǘhǳǘǎƛŘŜ 

ң ⱳפ ⌠ ῀ṿ ѿҩ ṿ ῤ ̆

Ȃᶛ ̔ 

ŀƛƴлΦ²ŀƛǘLƴǎƛŘŜ όрΦл̆мрΦлύ̆ŀƛƴлΦ²ŀƛǘhǳǘǎƛŘŜ όлΦр̆пΦлύ 
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сΦммΦо!h¦¢Φ{Ŝǘ 

₮ҹ ṿȂᶛ ̔ 

ŀƻǳǘлΦ{Ŝǘ όпΦлύ 

φȢρςꜗ ת ŀ  ת

 сΦмнΦмhƴ5ƛǎǘŀƴŎŜ 

ץ ׆ ꜚѿ ѿ Ȃ

ֲ ⌠ ╠ѿ ѿ Ȃ 

Ҭ  ҹ̔פ

[Lb όtлύ 

hƴ5ƛǎǘŀƴŎŜ όCwha.9DLb̆нлύ 5h 5ƻǳǘΦ{Ŝǘ ό¢w¦9ύ 

[Lb όtмύ 

сΦмнΦнhƴtŀǊŀƳŜǘŜǊ 

Ҋѿҩ ꜚ Ȃ Ẓ ̆ ṿҹ

̆ ֲ ⌠ ╠ ѿ ̆ ṿҹ ̆ ֲ⌠

ѿ Ȃ Ẓ ̆ Ӈ ֲ⌠ ᴪ Ȃ Ẓ

└ πоллƳǎ͘млллƳǎȂ 

сΦмнΦоhƴtƭŀƴŜ 

ӈ ֲ ѿ ҉ Ȃᶛ ̔hƴtƭŀƴŜό¸½t[!b9Σмллύ

ֲ ¸½ млл Ȃᶛ ̔ 

wŜŦ{ȅǎ όwǎмύ 

[ƛƴ όtƻǎмύ 

hƴtƭŀƴŜ ό¸½t[!b9̆мллΦл̆πмллύ 5h 5ƻǳǘмΦ{Ŝǘ ό¢w¦9ύ 

[ƛƴ όtƻǎнύ 

Ҭ ҹwǎм̆ tƻǎм⌠tƻǎнᵬ׆ֲ ꜚ ̆ ¸½ млл

╠мллƳǎȂ 
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сΦмнΦпhƴtƻǎƛǘƛƻƴ 

פ ԍ ̆ ֲ ᵝ Ȃᶛ ̔ 

[ƛƴ όŀǇмύ 

[hht о 5h 

[ƛƴ όŀǇоύ 

[ƛƴ όŀǇпύ 

9b5ψ[hht 

hƴtƻǎƛǘƛƻƴ ό ύ 5h 5ƻǳǘмΦ{Ŝǘ ό¢w¦9ύ 

[ƛƴ όŀǇнύ 

Ҭ[hht פ ⌠ ҈ [ƛƴ όŀǇпύ̆hƴtƻǎƛǘƛƻƴ פ ̆

5ƻǳǘмΦ{Ŝǘ פȂⱳ ῒז ̔פ ȁ ȁ ȁ ȁ Ғ

ⱳ Ȃ
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7   

χȢρ  

 

 

Ҍ ‛ ̆ ȁ ᴴ  

Ⱶ  7. 1 Ҋ↓ Ȃ  

    

└  

└ ῏    

└ ῤ ꜚ   

Ả  ꜚᵬ   ᵊ  

ῃ ῏ ꜚᵬ    

 ꜚ мҩ   

      

 

҉  

҉  мҩ  ℗  

 тΦм  

χȢς┼  

тΦнΦм ┼  

1. └ ῃ ̆ᵖ ᶏ ֽ̆ Ḡ ѿ  

҉ ȁ ᵣ ῀̕ 

2. Ḡ └ ᴋᵥ ’Ҋ ԍ ῏ ̆ ᶏ └ Ҍ  

ᵬ ̕ 



 

 85 

3. ῏ └ ̆ ̕ 

4. ῏ ᾢ ̆ Ҋ ̆ ↕ └

Ȃ 

тΦнΦн ᴌ ⅎ   

1. ̆ ̕ 

2. └ ῤ Ȃ ̆ ̆ ̕ 

3. └ ῏ Ҋ̆ Ȃ 

χȢσ   

1. ꜚҌ ̆ └ ῤ ᴪ ̆ └ ᴪ₮ ̆ ץ

ꜚ ̕ 

2. ῤ ץ ̆ꜚ ץ̆ꜚ

̆ ῒ ꜚ Ȃ 

χȢτ ҏ   

1. ᶏ ’ ̆ ῤ ̆

̆↕ᴪ ᵞ ̆ └ ῤ

ֲ ̕ 

2. ҉ Ӟ ̆℗ ̆ └ ̆ ₮ ̆

̆ └ ᵝ Ȃ זῒץ ̆ ‪

└ ᵝ Ȃ 

χȢυẨ  

└ ╠ ҉ Ả ̆ ҉ ╠ Ả  

ᵬȂ  

χȢφɵ  

 7. 2̆ ҆ ֜ └  ̂ QF0̃ ҉  L1ȁL2ȁ L3 
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ᵝ̆ ᶫ Ȃ  

  ṿ 

 L1- L2ȁL2- L3ȁL2- L1 (0.85͘1.1) ¦ ̂ AC 

380Ṽ  

ҍḠ ӊ

 

(PE )  

L1- PEȁL2- PEȁL3- PE (0.85͘1.1) ¦ ̂ AC 

220Ṽ  

тΦн ᶫ  

χȢχ  

7. 3̆ Ȃ 

 ῤ  

 

҈  ςςπ6 ̆

̆  

῀  
‰ ҆ ̆ ῀ Ȃ 

∞ ṿ̔ ɉπȢψυ͘ρȢρɊ¦ ̂ !#ςςπ6̃ 

 

ɉ1&πɊ 

 

└ ̆ ҆  ɉ1&πɊ ₮

Ȃ ̆  ɉ1&πɊ 

тΦо 
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҅Еᵐ ꜠ ᵲ ῳЃ Є 

 

̔ 

ᴋᵥ ᶏ ₯

Ԋ ̆ ῀ ӊ╠  Ȃױ

ᵬ˻
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мΦ‰ ᵬ 

⌠wп ȁ¦{.пурұ ̆wп ῀ ꜚ ·мф

Ȃ 

῀ ̆ ₯ľ Ŀ̆ ľ ĿΣ ľ

Ŀ̆ Ȃ 

 
 

мΦм  

нΦ Ḥ 

 

5ǊƛǾŜ{ǘŀǊǘŜǊ̆ ꜚ

Ȃ 

нΦм 5ǊƛǾŜ{ǘŀǊǘŜǊ 

 

ᶏ ̆

₯ľ/ƻƻƭ5ǊƛǾŜĿ Ȃ 

нΦн  

 

Ȃ 






















































