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 3DMine Plus ᴆ  

 ᴆ ᵬ  

 ᴆᶏ ᶛ 

 ᴆ  

׃ 3DMine Plus ᴆ ȁ ᵬ ȁᶏ ̆ ᶏ ȁ

ᴆ ԋ ȁ҈ ῤ Ȃ 

1.1  3DMine Plus ᴌ ꜗ  

3DMine Plus ҙ ᴆ ῃҬ ҈ ҙ ᴆȂ ᵬ ҉̆ ֲ ᵬӟ

̆Ṣ ᴆ ̆ ̕ⱳ ҉̆ Ⱶԍ Ғҙ Ȃ 

1. ᴆ ̔ ᴆ ᾝ ̆ ȁ ̆ ᵬ Ḃȁ Ȃ

ᶏ ̆ ₯ⱳ Ḡ Ȃ 

2. Ὶ ̔ DatamineȁMicromineȁAutoCADȁMapGIS ᴆ ᴆ̆

ҍSurpac Ὶ Ҍֽֽ ȁ ȁ ᵣ ᴆ̆ ҍῒ ᵣ ᴆ

̆ ץ ₮ ᴆ Ȃ Ὶ SuferȁFLAC 3DȁArcGIS

ᴆ̆ҍCLM ̆ ῃ ת GPS Ȃ 

3. ̔ ῏ ̆ SQL ServerȁAccessȁOracle ῏

֟ ̆ ̆ Όᵩ ᵞ⌠ ᵞ̆ ᶫ ̆

⇔ ȁ ῀ȁ ῃ Ȃ 

4. ᵣ ̔ ԅ ׂ ᾢ ҈ ̆ └ ȁ№

╩ ̆ ԍ ᵣ ΐ ⌠ Ȃ ᵬ Һ Ȃ ̆

ᴋ ᵣ ᵬȂ ԅ ᴆ ̆ ᵣ ̆

ӈ ̆ ≠ԍ Ȃ 

5. ᵣ ᵝ ( ᵣ )̔ ῃ ῇ ̆ ᵣ ̆

ᵣ ꜚ ( ᵣῤ ȁ ҉Ҋȁ ῤ ȁ ṿ )Ȃ ̆ ԍᴋᵥ ᵣ

ᵀṿȁ Ȃ 
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6. ᵝᵀ ̔ ╩ ȁ ȁ ȁ ᾥ

Ữ Ȃ ԅҍ ῤᴰ ľ҈ ĿȂ 

7. ₮ ⱳ ̔ΐ ᵌԍAutoCAD ̆Ӟ ץ ῀CAD

ȂҍMapGis ᴆ Ὶ ̆ ꜚ ⱴ ȁ ᶛ Ȃ └ ᶛ

ᴋ └ ᵝȂ 

8.ԋ ̔ ᵌԍCAD VBAԋ ⱳ ≠ԍ ̆

ᵞ̆ ̆ ԍ ̆ҹ3DMine Plus ᴆ ⌠ ꜚᵬ Ȃ 

1.2  3DMine Plus ᴌ  

3DMine Plusӊ╠̆ Ḡ Ҋ ↓₮ ᵞ ᴆ ᴆ ̔  

ᵞ ᴆ ̔ 

CPU̔ Pentium 4 1.70GHz̕҉ץ 

ῤ ̔1G̕҉ץ 

̔ 1G ̕ 

̔ 256M  ̕҉ץ

̔VGĂ №  Ȃ҉ץ768¦1024

ᴆ ̔ 

CPU̔ Intel CPU̕  

ῤ ̔2G  ̕҉ץ

̔ 1G ̕ 

̔ 1G  ̕҉ץ

̔VGĂ №  Ȃ҉ץ1080¦1920

ᴆ Ҋץ̂ ᵬ ӊѿ̃̔  

Windows 2000 ↓ ̕ 

Windows XP ↓ ̕ 

Win 7 ↓ ̕ 

Win10 ↓ Ȃ 
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1.3  ꜠ 3DMine Plus ᴌ 

3DMine Plus ᴆ ᴆ ̆ 3DMine Plus 64βץ ҹᶛ ׃ ᴆҺ

ᵣ Ȃ  

1.3. 1 3DMine Plus ᴌ  

1̃ ᾢ ₯3DMine Plus ( )Ҭ ̆↕

ᴪ ₮Ҋ ̆ ̆ Ύ ľI  agree to the License terms and 

condition sĿ̆ ₯INSTALL̔  
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2̃ӊ ᴪ ꜚ ̆ ₃№ ̔ 



1   

 

- 4 - 

 

1- 3- 2 ᴆ  
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5̃ ҉ ᴆ ̆ 3DMine Plus Ȃ 

1.3.2 3DMine Plus ᴌ ῳ 

3DMine Plus ̆ ₮ ľ ᴆ ΎĿ Ҭ ᴆ ľ̇ Ŀ̆

₮ ᴆ Ύ ̆ ױ ᶫ Ύ └ ̆ ₯ľ ᴆ ΎĿ̆ Ύ

ҍ ᴆ ̆↕ Ҋ ᴆ Ḥ ̆ Ḥ ₯ľ Ŀ ꜚ ᴆȂ 

1.3. 3 3DMine Plus ᴌ ῳ 

1̃ Ⱶ  

ᾢ ᵬҹ Ⱶ ҉̆ ᴍ ľ ĺ> ĺ>3DMine Plus 

Mining Software 64 - bit ĺ>3DMine Plus License Manager 64- bit Ŀᴪ ₮Ҋ ̔ 

 

1- 3- 5  3DMine Plus  



1   
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ᴪ ꜚ ≢ ᴆ ̆ ľ Ύ Ŀ ῀ ̆ 3DMine Plus ᴆῈ ᶫ Ύ

└ῒҬ̆ ₯ľ ᴆ ΎĿ ̆ Ύ Ȃ ᴆ ץ ҩ Ύ̆ ҉ ̆

₮ᵬҹ Ⱶ IP ᶫῒז ᶏ Ȃ 

2̃  

ѿ ̆ Ḡ ῤῒז ҍ Ⱶ ̆̂ Ҭ ץ ⌠ Ⱶ

̃̕  

ԋ ̆ ҉ 3DMine Plus ᴆ̕ 

҈ ̆ ₯ ҉ 3DMine Plus ᴆ ̆ ₮ľ ᴆ ΎĿ̆ ľ

Ŀ̔   

 

1- 3- 6 Ύ  

̆ ₮ľ ΎĿ̆ Ⱶ Ҭ ῀ Ⱶ Һ IP  ( Ⱶ

₮)̆ ľ Ŀ ̆ Ⱶ Ҭľ Ŀ ᶏ ᴆ̆ ₯

ᶏ Ȃ ľ Ⱶ Ŀ̆ ̆ ȁ Ⱶ

ꜚ ῒז Ȃ 

1.4  3DMine Plus ᴌ ᵲ  

̂Interface ̃̆ ҹֲ- ̆ ꜛ ѿ ↓ҍ

ᴋⱵȂ3DMine Plus ̆ҹ ᶫԅ פ ү

ΐ ̆ ̆ ԅ ҍ ᴆ ԑꜚ Ȃ 

1. ῖ  

3DMine Plus ̆₮ ѿҩ ᴆ 1- 4- 1̆Һ ȁ ΐ ȁ

ᴆ ȁ ȁ ᵬ ȁḤ ₃ №Ȃ ֓ ᴆ№≢ף Ҍ ⱳ

Ȃ 

Ҭ ף≢№ ̔ 

A ̔ ᵌԍ ‰Windows ̆ ѿ Һ ԅ ᶏ Ҋ ̆

῏ ⱳ ѿ Ḃ ᶏ ᶏ̆ ᴆ ץ Ҭ ⌠  ̕
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B ΐ ̔ᵝԍ Ҋ ̆ ѿ֓ ץפ

ᵬ ҉̆ ₯ ҩ ᵬȂ ΐ ΐ ᶷ

₯ ̆₮ ΐ ↓ ̆ ԍ ΐ ̕ 

C ᴆ ̔ ᴆ ԍ ╠ ҉ ᴆ̆ ғ ץ ᴆ

ҹ ╠ ᵬ ̆Ḃԍ Ḡ ᴆ̕ 

 

1- 4- 1 3DMine Plus ᵬ  

D ̔ ╠ ῀ ᵬ ȁ ᵣ ᴆ̆ ץ

ҩ ̕ 

E ᵬ ̔ Ҭ ̆ԋ ҈ ᵬ ̕ 

F ̔ ῤ ῏ ̆ ȁ ȁ ̆ ץ ₯

̕ 

G Ḥ ̔ᵝԍ Ҋ ̆ ⱳ Ḥ ̆ ԅץ ῀ԅ

֓ ᴆ Ạԅ ֓ ᵬ ȂḤ Ҋ ѿҩ פ ̆ ԍ ῀ פ ̕ 

H פ ̔ ץ ῀  ̕פ

I  ̔ Ҭ ץ ⇔ץ ̆ ץ ⱳ

Ȃפ ף ̆ ץ ⇔ ᴋ ҩ ̕ 

J ̔ᵝԍ ̆ ԍ ╠ᾣ ᵝ ̆ ȁ ȁ ֜ȁꜚ

Ȃ 

 



1   

 

- 8 - 

2. Ribbon  

ᴆ ῖ ⱴԅRibbon ̆ ᴆ ⱴ ̆ ⱳ פ

Ҭ ̆ ץ └ ̆ Ҍ ᶏ Ȃ 

ῖ ΐ ̆ ₯ ̆ ₮ ӈ ΐ ̆ ℗ ⌠Ribbon

̆ ץ ℗ ̆ ℗ ῖ Ȃ 

ȍ ᴆȎŕȍ Ȏŕȍ Ȏŕȍ ȎĿҬӞ ȂRibbon

Ҋ ̔ 

 

1- 4- 2 Ribbon  

1.5  3DMine Plus ᶕ ᶡ 

1.5 .1 ᶕ  

῀ ̆Ӟ ᴆ Ҭ ᵬ ΐ̆ ᴆ

ⱳ ᶭ ᵬ ̆3DMine Plus ⱳ ҉ ᵬ ԅ

ᵬ ̆ ҉ Ȃ ̆ ѿ֓ ꜛ ᵬ פ ̆⁞

ԅ ᵬ Ȃ ԍ ᵬ ̆ ᵬ̆ ᵬ Ȃ 

1.  

ŵ ԍ Ҭ ᴆ̔ ᴆ ῀ ᵬ Ҭ ̆ ᴆ

ᵬ Ҭ ̕ 
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Ŷ ԍ ῒ ΐ  ̕פ

ŷ ҈ Ҋ̔ ᵟ ꜚ 3D ̕ 

Ÿ ԋ Ҋ̔ ԍ ȁ ᵣ ̕ 

 

2.  

Һ ԍ Ȃ Ҍ ⱳ ̆ ₯ ץ ₮Ҍ ̆

ᵬ ḂȂ 

3.  

ᵬ ҉ ꜚ ҉ ̆ ꜚ ҹ ᵬ̆ Ҋ ҹ ᵬ̕ ₯ҹ

⌠ῃ ̆ ҍAutoCAD ῃ Ȃ 

4. ᵬ 

ᴆ ԅ ̆ ҉ ҩⱳ ₃ҩ ̆ ᶏ

̆ ↓ ȍ ꜛȎŕȍ Ȏ̆Ҋ ₃ҩ

ᶏ ̔ 

F1 ̔ ѿ ꜛ̆ ⱳ פ ₯ ̆ ₮ҍӊ ῏ ꜛ ̆ ꜛ

ᵬ̕ 

F2 ̔ ԋ /҈ ӊ ℗ ̕ 

F3 ̔ ľ Ŀ̕ 

F4 ̔ ľ Ŀ̕ 

F5 ̔ ľ ֜Ŀ̕ 

F6 ̔ ľ Ŀ̕ 

F7 ̔ ľꜚ Ŀ̕ 

F8 ̔ľ℗◓╩ Ŀ̕ 

F9 ̔ľ Ŀ̕ 

Shift ̔ ᴆ̆ ᾢ ѿҩ ᴆ̆ ᵟShift Ῥ ѿҩ ᴆ̆

ңҩ ᴆӊ ᴆ ᴪ Ҭ̕ 

Ctrl ̔ ҩҌ ᴆ̆ ᵟCtrl ̆ ᴋ ҩ ᴆ̕ 

̔ Ҭ↓₮ ₃ҩ ⱳ Ȃᶏ ̆

₯Ḥ ̆ ῀ ⱳ ף ̆ פ ῀ ῤ ⱳ Ҭ ̆

Ӟᴪ ῀ פ Ȃ 



1   
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1.5.2 ᴌ  

ᴆ Ҍ ᴆ ̆ ᴆ Ҍ Ȃ3DMine Plus ᴆ

Ҋ ̔ 

ᴆ    

ᴆ 
 

*.3ds  

ᵣ ᴆ  *.3dm 

ᵣ ᴆ 
 

*.blk  

ᴆ  *.z on 

ᴆ 
 

*.mdb 

₱   *.var  

Ҭ ᴆ  *.rig  

ᴆ 
 

*.glog  

ᴆ 
 

*.3dp  

1- 5- 1 ᴆ  

1.5.3 ӎ 

ᵬ Ҭ ῀ ᵣ ᴆ ̆ 1- 5- 2 ̔ 

1. ֟ ѿҩҊ ↓ ̆ ╠ Ҭ ᴆ̂ 1- 5- 2 ̃̕ 

2. ╠ ҹ ̕ 

3. Ҍ ̕ 

4. ᵣ Ҍ ̕ 

₯ ̆ ᵣ ̕ ₯ ̆

ᵣ Ῥ Ȃľ ĿҬ ľҺ Ŀȁľ07_ ᵣĿȁľ05_ ҍ Ŀȁľ06_

ҍ Ŀ ẠҺ ̆ῒҬľ06_ ҍ Ŀ ѿҩ ̆ ҹ ╠ ̆



3DMine Plus ᴆ  

 

- 11 - 

ᾝ ᴪᵝԍ Ȃ ҩҺ ₯̆ ₮ ľ

ҹ ╠ Ŀ ҹ ╠ Ȃ 

 

  

1- 5- 2       

1.5.4 ԑ / Ҏ ԝ  

3DMine Plus ѿҩ Ҭ ץ ԋ ҈ ̂F2 ̃Ȃԋ ̆

XYȁXZȁYZ҈ Ȃ ԋ Ҋ ҹ ף̆ ῀ ̆ ץ

Ҭ Ȃ҈ ᵣ ̆ ҈ Ҋ̆ ̆ ף ῀ ᵬ

Ҭ ץ Ȃ 

1. ԋ Ҭ  

ŵ ₯ ꜚ ᵬ ҉ ҈ ̆ ԋ

Ȃ 

Ŷ ᵟF2 ̆ ԋ Ҋ Ȃ 

 

2.ԋ / ҈ ℗  

ŵ ᵟF2 ℗ ̕ 

Ŷ ᵬ ҉ ₯ ̆ Ҭ ľ℗ ⌠ԋ/҈ Ŀ ̕ 

ŷ ₯ ΐ Ҭ ף̂ ԋ ̃ ף̂ ҈ ̃ ℗ Ȃ 



1   
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1. 6  ᴌ  

3DMine Plus Ṝ̆ ֲ ᵬӟ ̆ѿ ԅ ̆ ᵬ Ḃ ↕̆

ױ ᵝ ΐ ̆ ̆ Ӟ ץ ҩֲ Ȃ

3DMine Plus ԅ̆Ҍ Ӱ̆ ᶏҌ Ӱ Ӟ ץ Ȃ 

1. 6.1 ₴  

ⱳ ȁ ȁ ᴆ ȁḤ ₮ ̔ ₯Һ

ⱳ ̆ ₮ ╠ ҹ ̆ ҉ ⌠

ῤ ̆ⱳ ╠ ̆ ⱳ Ȃ 

֓ ΐ ₮ ױז ꜚ ҉ѿ ῏ ӊ╠ ᵝ Ȃ 

1. 6.2  

ȁ ᴆ ȁḤ ₯ ̆ ₮

Ҭ ̆ 1- 6- 1Ȃ 

ꜚ̔ ᴆ ҉ ᴋ ᵝ ῒ ꜚ⌠ ӈᵝ ̕ 

Ả ̔ ᴆ Ả ױז↕̆ ᴪ ꜚ ᵬ ̕ 

ꜚ ̔ ⱳ ҍ ҉ ꜚ ᵬ ̆ ᴆ ԍҺ

ᶷ̆ ꜚᾣ ⌠ ᴆ ҉̆ ᴪ ꜚ ̕ 

̔ ᴆ ҹ Ȃ 

 

1- 6- 1 ᴆ   
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2  ᴌ 

 

 ᴆ ȁḠ ȁ ᵬ 

 ᴆ ῀ȁ ₮ⱳ  

 ȁCADȁMapGISⱳ  

  

3DMine Plus ꜚ ̆ ץ ⇔ ̆Ӟ ץ ῒז ᴆ Ȃ

Ҋ ⌠ ᴆ ȁḠ ȁ ᵬȂ 

2.1   

׆ ᴆ Ҭ ᴆ Ḃ ̆ ⌠ ᴆ ₯ ̆ ᴆ

῀ ᵬ Ȃ ѿ ȍ Ȏ פ ᴆȂ ԍ Ҭ

ȁ ȁ ᵣ ᴆ ̆ ᴆ ץ 3DMine Plus 3DMine Plus ≢ ᴆ

̆ AutoCADȁSurpacȁDataMineȁMicroMine Ȃ 

ŵ ȍ Ȏ פ ̆ ₮ȍ Ȏ ̆ ȍ Ȏ ᴆ ̆ ҹ

ᴆ Ҭ ӈ ╠ ᵬ ̕ 

Ŷ ȍ ȎҬ ᴆ ᵝ ̆ ₯ ᴆ̆ ᴆ ↨

₯ ᴆ ̆ ₯ȍ Ȏ ̕ 

ŷ ₯ȍ ᴆ Ȏ ᴪ ₮ ᴆ ᴆ ̆ ᴆ

ᴆ̆ ₯ ᴆῬ ₯ȍ ȎȂ 

 

2- 1- פ 1  



2   ᴆ 
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2. 2  Ḧ  

ȁ ȁ ᵣ Ḡ ᵬ ̆Ӟ ӟ Ȃ ԍ

ᴆ ȍḠ Ȏ ȍ ҹȎң ̆ ₮ȍ ҹȎ ̆Ҋ №≢ ң

Ȃ 

1. Ḡ  

ŵ Ḡ 3DMine Plus ̆ ȍ ᴆȎŕȍḠ Ȏ̆ ₮ȍ ҹȎ

̆ ᴆ ╠ ᵬ ᴆ ̆ Ӟ ץ ῒז ᴆ Ḡ ̆

̔ 

 

2- 2- 1 Ḡ  

Ŷ ῀ ᴆ ̆ ᴆ ̆ ₯ ȂῒҬ3DMine Plusԋ └ ᴆ

ᴆ Ḡ ̆ ᴆ Ȃ 

2. ҹ 

ŵ ȍ ᴆȎŕȍ ҹȎ̆ ₮ Ҋ ̔ 

 

2- 2- 2 ҹ  
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Ŷ ̆ ₯ ҹ ̕ 

ŷ ҹ Ҭ Ḡ ῀ ᴆ ̆ ₯ ̆ ᴆ Ȃ 

 

3. Ḡ  

פ ץ Ạ ᵣ ҹ*.3dp ᴆ Ḡ̆ ҍῬ

ѿ ̆ Ḃ ֜ Ȃ 

ŵ ῀ Ḡ ҹ ᴆ̕  

Ŷ ȍ ᴆȎŕȍḠ Ȏ̆ ₮ ҹ ̆ ῀ ᴆ ̆ Ḡ ̆

2- 2- 3Ȃ 

ŷ ₯Ḡ ̆ ץ ₮ ᴆḠ ҹ ᴆ.3dp Ȃ 

 

2- 2- 3 Ḡ  

2. 3  ῇ 

3DMine Plus ҍ ᴆ Ὶ ȍ̆ ᴆ ῀Ȏ פ ץ ῀ ȁ CassȁDatamineȁ

SurpacȁMapGISȁAutoCADȁMicromineȁSurfer ᴆ ArcGis ᴆ Ȃ 

῀ ̆ ҍXȁYȁZ ץ̆↓ № Ȃῒז ᴆ ῀ ̆

ľ׆ Ŀ Ҭ ᴆ ᵝ ῀Ȃ 

₃ ᴆ ῀ Ȃ 

 

 



2   ᴆ 
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1. ῀  

῀⌠3DMine Plus ᴆҬ̆ ῀ ̆ ҍXȁ

YȁZ ץ̆↓ № Ȃ 

 

2- 3- 1 ῀  

2. ῀ Ԑ 

Ԑ ῀⌠3DMine Plus ᴆҬȂ ῀ Ԑ

ῤ ȁText ᴆ̆ Ҭ ↓̆ ↓ ᴆ ῀3DMine 

Plus ᴆҬ̔ 

 

2- 3- 2 ῀ Ԑ 
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3. ῀CASS ᴆ 

.dat ᴆ ῀⌠3DMine Plus ᴆҬȂ 

ŵ ῀  

ȍ ᴆȎŕȍ ῀ȎŕȍCASS ᴆȎŕȍ ῀ Ȏ̆ ₮ 2- 3- 3̆ 

 

2- 3- 3 ῀CASS ᴆ 

῀ ̔ ῀ ̆ ̆ ̔ ң ̕ 

ᵝ ץ̔ ῀ ̆ ᵝ ̕ 

ץ̔ ῀ ̆ ץ ₮ ̕ 

ץ̔ ῀ ̆ ̕ 

ꜚ ץ̔ ῀ ̆ ӊ ľץ Ŀҹᶭ ̆ľ Ŀ

ף ṿ ̆ ꜚ ̕ 

̔ ῀ ľ Ŀ Ȃ 

Ŷ ῀ ᴆ 

ȍ ᴆȎŕȍ ῀ȎŕȍCASS ᴆȎŕȍ ῀ ᴆȎ̆ .dat ᴆ ῀⌠

3DMine Plus ᴆҬȂ 



2   ᴆ 
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2. 4  ₴ 

ᴆ ₮ⱳ Ҍ ԍ ҹⱳ ̆ ҹ ץ 3DMine Plus ᴆ Ḡ ҹ҉ץῚ

ᴆ ̆ ᴆ ₮ ץ 3DMine Plus ᴆ ₮ҹVRMLȁPDFȁ Ḃץ

Ȃ 

 

2- 4- 1 ₮  

1. ₮ҹVRMLᴆ 

3DMine Plus ᴆ ₮ҹ.wrl ᴆ̆. wrl ᴆ ѿ ᴆ̆Ӟ

VRML ᴆ Ȃ ץ VRML Ȃ 

2. ₮ҹPDF 

3DMine Plus ᴆ ₮ҹ PDF ᴆ̕ ץ ₮ № ̆№

₮ ᴆ Ȃ 

3. ₮ҹ  

3DMine Plus ᴆ ₮ҹ ᴆ̆ ץ ₮ № ̆№ ₮

ᴆ ̕ ̆ ̔ 

 

2- 4- 2  

4. № ᴆ 

3DMine Plus ᴆ ̆ ῒ № Ḡ ̕ ҩ Ḡ ҹѿ

ҩ ᴆȂ 
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2. 5   

3DMine Plus ᴆ №ҹ ̂ ᵬ ̃ ̆Ҋ ҹ

̆ ₯ ℗ ̆ ₯ⱴ ץ ⱴ Ȃ 

 

2- 5- 1  

̔ Ҭ ץ ⇔ ̆ ץ ⱳ  Ȃפ

̔ ף ̆ ץ ⇔ ᴋ ҩ Ȃ Ҭᴪ

№ ̆פ ץ ҈ ԋ Ȃ ҩ Ḡ

Ҭ̆ ץ Ҍ Ȃ 

ᵬ̆ᵖ ᵬ Ҍ ̆Ҋ ץ

№≢ ׃ Ȃ 

1.  

Ҭ ̆ ᵬ ῤ ȁ ȁ

Ȃ ľ Ŀ ₮ Ҋ ̔ 

 

2- 5- 2  

̔ 2 3̆ ᶭץ ⱴ ҩ ̆ ᶏ ̕ 

׆ ̔ᶏ פ ץ Ḡ ̕ 

̔ ץ ῤ Ȃ 

 

1̃ └  

פ ῤ └ ̆ ᵝ Ȃ פ ₮ Ҋ ̔ 



2   ᴆ 
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2- 5- 3  

̔ Ҭ ̆ת ⱳ

ᴪת ꜚ ̕ 

ᵝ̔↓₮ ‗ԍ ľ Ŀ Ҭ

Ȃת ↓ת ╠ Windows ᶏ

ꜚ  ̕ת

ᶛ̔ ᴆ ῤ ҹ1:1000̆ 1:1000 ̆ 1:1000

̆ ᶷ ῤ └ ̆ ᶛᴪ ꜚ Ώ̆

Ҍ ̆↕ ₮ ץ ᶛ ̕ 

̔№ҹ҈ ң ̆ №≢ҹѿ ̆ѿ

҈ ̆ ̕ 

̔№ҹ ȁ ȁ ȁ ӈ̆№≢ DPI ṿҹ150ȁ300ȁ600ȁ

600 ӈȂ ץ ̕ 

ᴍ ̔ ̕ 

̔ѿ ҹ1̆ ῤ ̆ ғ ҹ ľ Ŀ

̆ ҹ1m, ᶛ ᴪҌ ꜚ ̕ 

̔ ץ ̕ 

̔№ҹ ̕ 
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̔ ̆ ῤ ₯ └Ȃ 

҉ץ ӊ ̆ ₯ ץ ׆ ҍ Ȃ 

 

2̃ ⱴ ⌠  

ᵝ ̆ ṿ̆ ᵬ ̆ ₮⌠

Ҭ̆ פ ̆ ̆ ₮ ̆ ⱴ ᵝ

̕ 

 

2- 5- 4 ⱴ ⌠  

₯ ̆ ̆פ ᵝ ̆ ℗ ̔ 

 

2- 5- 5 ⱴ ⌠  

 

3̃ ῀  

Ҭ ῀ѿҩ ̆ ῤ ҹ ᵬ ῤ Ȃ 



2   ᴆ 
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4̃ ◄  

ᵬ ῤ ᾝ ̆ ◄₮ ̆ ⌠ ᵬ ῒזᵝ ̕

ԍ ᵬ € ᵝ ᾝȂ 

ŵ ȁ╠ ȁ ̔ 

 

2- 5- 6 ◄  

Ŷ ᵬ Ҭ № ꜚ ̆ ⌠ ᵬ ῒזᵝ ̔ 

 

2- 5- 7 ◄  

 

5̃ ῀  

ᵬ ῀ ̔ 
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2- 5- 8 ῀  

 

̔ ̆ ȁ └ ȁ └

̕ 

̔ XȁYȁZ҈ҩ ȁ╠ ȁ ᵣ ̕ 

̔ ̆ ȁ ȁ ᶛ  ̕

̔ҹ ̆ └ ҉ץ ̆ ῤץ

Ҍ └Ȃ 

 

6̃Ḡ ᴆ 

ᵬ ᾝ ̆ ₮⌠ ̆Ḡ ҹ ᴆ̔ 

 

2- 5- 9 Ḡ ᴆ 

/ ̔ ₮ҹ ̕ 
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̔ ╠ ₮̆ XYץ↕ ₮̕ 

₮̔ ԋץ ҈ ₮Ȃ 

 

2.  

1̃  

Ҭ ᵝ ̆ ̆ Ҋ ̔ 

 

2- 5- 10  

ľ Ŀ ₮ ̆ ₮ Ҋ ̔ 

 

2- 5- 11  

− ̔ ץ ╠ − ̕ 

̔ ץ ╠ ̕ 

̔ҍ ѿ ̆ ̆ ‗ԍ

̕ 

Ḡ ̔ ץ ╠ Ḡ ̆Ҋ ׆ ᶏ Ȃ 
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̆ ῤ ῤ ̆ῒ ׆ Ҭ

Ҋ Ȃ 

 

2̃ ᵬ 

ŵ ╠ ̆ ₮ ̆ ῀ ̆ ץ └ ҩ

Ȃ 

 

2- 5- 12 ῀  

Ŷ ₯ ̆ ץ Ҋ ᵬ̆ ̔ 

 

2- 5- 13  
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̔ ץ ῤ ̆ ӊ ̆Ῥ ῒז

ᴪ Ҋ ̔ 

 

2- 5- 14  

̔ XȁYȁZ ң Ҍ ̕ 

ᶛ̔ ץ ᶛ̆ Ӟ ץ ӈ̆ Ҋ ̔ 

 

2- 5- 15 ᶛ  

̔ ץ ̆Ҍ ᶛ Ҍ ̆ Ώ╠

̆ ̔ 

 

2- 5- 16 ῀  

̔ ץ ῤ ̆ Ҍ ̆  ̔
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2- 5- 17  

− ̔ ץ ᵩ − ̕ 

ꜚ̔ ץ ꜚ ╠ Ҭ ̆ ᵝ ̕ 

└ ̔ ץ └ ╠ ̆ ḱ ҹҌ ̕ 

̔ ץ Ḃץ Ȃ 

 

ŷ ₯ ῤ ̆ ̆ ᴪⱴ ̆ ץ

Ҋ ᵬ̆ 2- 5- 18̔  

 

2- 5- 18  

₯ Ҭ ̆ Ҭ ѿҌ ץ ҈ ̆Ҍ ѿ └ XȁYȁZ

̆ ץ Ҍ ҈ Ȃ 

Ÿ ᴆ 

ȍ ᴆȎŕȍ Ȏŕȍ Ȏ̆ ₮╠ ̆

̕ ₯ ̆ ȍ ȎȂ 
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2. 6  CAD 

3DMine Plus ᴆҍAutoCAD ᴆӊ Ὶ ̆Ҍֽ Ὶץ AutoCAD ᴆ

̆ Ὶ ȁ ᵣȁ ȁ Ȃ 

1. ῀CAD 

3DMine Plus ᴆ ץ ῀CAD ̆≠ 3DMine Plus ᴆ CAD ̆ ≠ץ ȍ

ᴆȎŕȍCADȎŕȍ ῀CADȎ̆ Ӟ ץ ᴆ AutoCAD ᴆ ₯ ⌠ ᵬ

Ȃ 

ⱴ ̂ ̃ ╩ ̆ ̆3DMine Plus ᴆ ץ ꜚ

ṿȂ ῀╠ CAD ᴆ ңҩ ̆ ῒ ₮

̆ Ҋ ̆ Ḡ Ȃ 

 

2- 6- 1 CAD ᴆ 

ȍ ᴆȎŕȍCADȎŕȍ ῀CADȎ̆ ᴆ̆↕ ₮ ̔ 

 

2- 6- 2 ╩  

ȍ Ȏ ̆ ╩ ⌠ ᵝ ̕ 

ȍ Ȏ XY ῤ AutoCAD Ȃ 
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2- 6- 3 CAD ᴆ ң  

2. ₮⌠CAD 

3DMine Plus ᴆ ₮⌠AutoCAD ᴆȂ ȍ ᴆȎŕȍCADȎŕȍ ₮⌠CADȎ̆

2- 6- 4Ȃ 

ῒҬ̔ 

₮ ̔ ץ ₮̕ 

╠ ₮̔ ╠ ₮̕ 

҈ץ̔₮ ₮↕Ḡ Ḥ ̆ԋ ↕ҌᴪḠ Ḥ Ȃ 

 

2- 6- 4 ₮⌠CAD 

 

3. ⱴ ⌠DWG 

3DMine Plus ᴆ ḱ / ⱴ ⱴ⌠ AutoCAD ᴆ .dwg ᴆ



2   ᴆ 
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Ҭ̕ ⱴ ҍ.dwg ᴆ ѿ Ȃ 

Ҋ ̆ סּ ᵝ ᵣ̆ ῒ ⱴ⌠ E4╩ Ҭ̂ Ҭ ᵣ Ȃ̃ 

 

2- 6- 5 ᴆҬ ₮  

 

ᾢ 3DMine Plus ᴆ CAD ᴆ̆ ᵝ ₮ ᵣ̆ ȍ ᴆȎŕ

ȍCADȎŕȍ ⱴ ⌠DWGȎ̆ ₮ 2- 6- 6̆ ₯ȍ Ȏ̆ ̆

Ȃפ ᴆ̆↕ ץ ⌠ ⱴ⌠ ᴆҬȂ 

 

2- 6- 6 ⱴ ⌠DWG 
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2. 7  MapGIS 

3DMine Plus ᴆҍMapGIS ᴆ ԅ Ὶ ̆Ҍֽ Ὶ ̆

MapGIS Ὶ Ȃ 

1.  

ᴆ ̆3DMine Plus ᴆ ץ MapGIS ᴆ ᴆ̆ ғ ᵬ

ᾟ ȁ ᴆ ̆ 2- 7- 1Ȃ 

2.  

ȍ ᴆȎŕȍMAPGI SȎŕȍ Ȏ̆ MapGIS ᴆ ԋ └ ᴆȁ ᴆȁ

TIN ᴆȂ 

3.Ḡ  

ȍ ᴆȎŕȍMAPGISȎŕȍ Ȏ̆ 3DMine Plus ᴆ ῤ Ḡ ҹMapGIS ᴆ

MPJ ȁwlȁwtȁwp Ȃ 

 

2- 7- 1  

 

 



2   ᴆ 
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4. ӈ 

ⱳ ≠ץ 3DMine Plus ᴆ ӈ ᾟ ̆ Ḡ ⌠ ᴆҬȂ 

ȍ ᴆȎŕȍMAPGISȎŕȍ ӈȎŕȍ Ȏ̆ ₮ ѿҩ ̆

ӈ ̆ 2- 7- 2 ̔ 

Ῥ ȍ ᴆȎŕȍMAPGISȎŕȍ ӈȎŕȍ Ȏ̆ ῤ

̆ ̆ ₮ 2- 7- 3̔ 

       

2- 7- 2 ӈ                    2- 7- 3 ӈ  

 

ȍ ᴆȎŕȍMAPGISȎŕȍ Ȏ ̆ 2- 7- 4̕Ӟ ץ ȍ⇔ Ȏŕ

ȍ Ȏŕȍ ᾟ Ȏ ̆ 2- 7- 5Ȃ 

ӈ ҍ ӈ ᵌȂ 

 

2- 7- 4 Ҭ ӈ
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2- 7- 5 ⇔ Ҭ ӈ  

2. 8   

3DMine Plus ᴆҬ ̆ ȁ ȁ ȁ ȁ

ȁ ῒז ҂ҩ ̆ ץ ӈѿ֓ Ȃ Ҭ ₯

̆ Ҭ ץ ⌠ľ Ŀ Ȃפ ׃ ⌠ ╠҈ҩ Ȃ 

1.  

ȁҳ ȁ ȁᾣ Ȃ 

҈ ̔ ₯ ӈ ̆ ₯ ̆

̕ 

ҳ ̔ └ ᾝ ҳ ֟ ̕ 

̔ ѿ֓ⱳ ᵬ ֟ ҳ ̆ ꜚȁ ȁ Ἕ

ᵬ ₮ ҳ ̕ 

̔ԋ Ҋ ᵟ ₮ ̆ ꜚ ׆ ᶷ⌠ ᶷ ҹ ׆̆

ᶷ⌠ ᶷҹ ̆Ҍ ץ Ҍ ̆ ғ ץ ̕ 

ᾣ ̔№ҹ ᾣ ȁ ᾣ ȁῃ ᾣ ᾣ Ȃ ᾣ

̆ ⌠ҍ ̆ ᾣ ̕ 
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̔ ⱳ └ ᾝ̆ ⌠ ȁ ҈ ₮

Ȃ 

 

2- 9- 1 -  

2. ̔ 

ῤҍ ῏ ̆ ȁ ȁ ȁ ᵣ ȁ

ṿ Ȃ 

 

2- 9- 2 -  
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̔ ҈ ᶫ ̆ ץ ᵬ Ҍ ץ ᴆ

Ҍ Ҍ ᵬ̆ץḂᶏ ᵬ ̕ 

ᴆⱴ ̔ Ҭ̆ ꜚ ᴆⱴ ᶏץ ̕ 

̔ ȁ ȁ ᵣ ꜚ ̆ ȁ

ᵣ ҉̆ ῏Ḥ ̕ 

̔ Ҭ ᾝ ̆ ᴪ ꜚ ҉̕ 

₯ / ̔ ꜚ ⱳ ץ / ̆ ₯ /  ̕

ⱴ ̔ Ҭ ᵣ ᴆ ̆ ῤⱴ҉ѿҩ

̆ ᶏץ ⌠҈ ̕ 

ꜚᵣ҉ ̔ Ҭ ᵣ ̆ ץ ꜚ ᵣ҈ ҉ ̕ 

Shift ⱴ⌠ ̔ Shift ̆ Ҭ ⱴ ׆ Ҭ−

̕ 

Ҭ ̔ ̆ ңҩ Ҭ ᵝ ₮ ѿҩ ̆

ңҩ ӊ ᵬ̕ 

̔ ᵌAutoCADҬ ̆ҹԅ ῤ ҹ10 ̆ ῤ

ץ ̕ 

̔ ̆ ҹ0.1̆ ץ ӈ̕ 

ᵣ ̔ ᵣ ̆ ӈ ̆ ҹ0.03̕ 

ṿ̔ ꜚ ҉ Ḥ ̆ ҩ № ̕ 

̔ ⌠ ҩ ̕ 

Ԑ Ἕ ҩ ̔ Ԑ ҩ ̆ Ἕ̕ 

̔ ̆ ӈ Ȃ 

3.  

3DMine Plus Ҭ ӈԅ10ҩ \ ᵣ ̆ ғ ₮ ̆ ԍ

ῤ ȁ ȁᵣ ᾝ Ȃ 10ҩ ᵣ ץ ḱ ̆ḱ

₯ ̆ ₮ ҉ ῒז Ȃ ץ ⱴ

ᵣ ̆ ӈ ᵣ ȁ ̆ 2- 9- 3Ȃ 

̔ ⱴ ᵣ ῒ ̆ ḱ ӈ ᵣ ⇔ ᾝ

֟ Ȃ 
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2- 9- 3 -  

4.  

ԍ ᾝ └ȁDWG Micromine ᴆ ῀ ̆ ᵣȁ ᴆ

Ḡ Ȃ ῃ ⱴץ Ȃ 

5.  

ԍ ̆ ץ Ḡ Ȃ 

6.  

ԍ ȁ ᵣ ̆ Ⱶ Ȃ 

7.ῒז  

῏ԍ ȁ ᾟ ץ DTM ῤ ѿ֓ Ȃ 

 

2. 9  ₴ 

₮3DMine Plus ̆ ȍ ᴆȎŕȍ ₮ȎȂ
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3   

 

  

  

 ⱳ  

 ⱳ  

 ᵣ  

  

3DMine Plus ᵌԍCADҬ ̆3DMine Plus ԋ ҈ ᵬ ѿҩ

Ҭ ℗ ̆XYȁXZȁYZ ῃ ᵝ ̆ ԋ ҈ Ҋ

̆ ᵣ ̆ ҹ ᶫ Ȃ 

3. 1   

3DMine Plus ҍCAD ᵌ̆Ҍ №≢ Ҍ ҉ ̆

⌠ѿ ̆ ҹ Ȃ ҩ ȁ ȁ ̆ ᶏ └ ⱴ

Ḃȁ ȁ Ȃ 

ȍ Ȏŕȍ Ȏ̆ ₮ 3- 1- 1Ȃ Ҭ ץ ȁ− ̆

₯ ᵝ ₮ḱ ̆ ץ ȁ ȁ ȁ ḱ Ȃ 

̔ῒҬ 1 Ȃ 

 

3- 1- 1  
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3.2   

3DMine Plus Ҭ ľ Ŀ̆№ҹԋ ҈ ̆ ױ ꜚ ̆

Ҍ Ҭ Ȃԋ Ҋ̆ ң ғ ѿ ֜ Ȃ

҈ Ҋ̆ ҈ ̂XȁYȁZ̃ ғ ֜ Ȃ ľ

Ŀ̆ ץ ₮ ȁ ȁ ᵣ ᾝӊ ȁ ̆ ℗◓╩ ȁ ᵣ

ᵬҬ ῏ ᵬ Ȃ 

̔ ԋ ӊ╠̆ ᾢ ᴆ ⌠ Ҋ ╩ Ҋ̆ XYȁ

XZȁYZ ҊῬ ̆ ↕ ₮ ľ ╠ ҊҌ 2 ĿȂ 

ŵ ȍ Ȏŕȍ Ȏŕȍԋ Ȏ̆ ₮ 3- 2- 1 Ȃ 

XȁY ̔XȁY ҉ ҩ Ȃ 

̔ X/ Y ҉ ҩ ̆ ҍ ῏̕ 

̔ ԋ ῤ ᴆ̕ 

ῃ ̔ ԋ ҩ ̕ 

ᵝ ̔ ԍ ᴆ ᵝ ̆№ҹ ȁҬ ̕ 

̔ ̆ ₯ ῒז ̕ 

̔ ᵣ ̂ 1- 10ӊ ̃Ȃ 

 

3- 2- 1 ԋ  

Ҋ ̔ 
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3- 2- 2 ԋ  

Ŷ ↕Ῥ פ Ȃ 

҈ ᵬ ᵌԍԋ ̆Ҍ Ҍ╠פ ̆ᴋ ҈

Ȃ 

 

3- 2- 3 ҈  
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3.3   

ľ Ŀ ꜛ ᵬ Ҍ ⱳ Ȃ

ῤ ȁ ȁ ᵣ ᾝ̆ ₮ ῏Ḥ ̆ ȁ ȁ ȁ ᵝ ̆ ꜛ

ҍ ᵬȂ 

3. 3.1  

ȍ Ȏ פ ᴋ ̆ ȁ ȁ ȁ

Ȃ 

ȍ Ȏŕȍ Ȏŕȍ Ȏ̆ ѿ ₮ ̔ ̕

₯̆ Ḥ Ҭ ̂ 3- 3- 1 ̃̆Ḥ

ȁ ȁ ȁ ȁ ԋ ȁ҈ ȁ  ̔

 

3- 3- 1  

3.3.2 ᵣ  

ȍ ᵝ Ȏⱳ ԍ ᴋ ң ҈ ң ӊ ̆ ̆

҈ ̆ ᵝ ẁ Ȃ 

ȍ Ȏŕȍ Ȏŕȍ ᵝ Ȏ̆ ѿ ₮ ̔

̕ ѿҩ ̆ ѿ ₮ ̔

̆ ꜚ ̆ ҉ ₮ ꜚ ̕ 

 

3- 3- 2 ң ᵝ  
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ԋҩ ̂ ꜚ ₯ᵝ ̆ ᵬҹ

Ḃ ԅ ̃̆ Ḥ Ҭ ң ȁ҈ ȁ

ᵝ ȁẁ Ȃ 3- 3- 3 ̔ 

 

3- 3- 3 ᵝ  

ѿ ̆ ץ ң ̆ ⌠ ₯ ₮ Ȃ 

3.3.3  

ȍ Ȏ └ ̆ ꜚ ᴋ ҈ ȁ Ȃ 

ŵ ȍ Ȏŕȍ Ȏŕȍ Ȏ̆ ѿ ₮ ̔

Ȃ 

Ŷ ң ̆ ꜚ ֟ ѿҩꜚ ̆ ץ ҩ ̆ ₯

̆ ₮ ̆ ꜚ ȁ ҈ ̆Ḥ

ҬӞᴪ Ȃ ⌠XY ̆҈

Ҍ ѿҩ ҉ ̆ Ȃ 

̆ ҩ ѿҩꜚ ̔ 

 

3- 3- 4 ꜚ  

 

3- 3- 5  
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3.3.4 ҩ  

ȍң Ȏ ңҩ ̆ ῒ Ȃ 

ȍ Ȏŕȍ Ȏŕȍң Ȏ̆ᶭ ң ̆ ץ

֦ ̆ ң ꜚ̆₮ ѿҩ ṿ̆Ῥ ₯ ̆ ṿ

̆ Ḥ ₮↨ Ȃ Ҋ ̔ 

 

3- 3- 6 ң  

3.3.5 Ҏ  

ȍ҈ Ȏ ҈ҩ ҈ ̂ ԍ180 ̃Ȃ 

Ҋ ̆ ѿҩ ̆ῒ҉ №≢ 1ȁ 2ȁ 3 4Ȃᶛ ̆ 1ȁ 2

3ӊ Ȃ 

ȍ Ȏŕȍ Ȏŕȍң Ȏ̆ ѿ ₮ ̔

Ȃ 1 ̆ ᶭ 2 3̆↕҈ҩ ̆

֜ ᵝ ₮ ṿ̆ ꜚ ꜚ̆Ῥ ₯ѿҊ ̆ ṿ ̆ Ḥ

҈ ̔ 

 

3- 3- 7 ҈  
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3- 3- 8 Ḥ  

̔ 

ŵ Ҍ ԍ҈ ̆ ⌠XY ҉ ̆ ץ

ѿ ԍ ԍ҈ Ȃ 

Ŷ ҈ҩ Ҍ̆ Ҍѿ ̆ɒ ҉ Ҭ ҹ̔ 1ĺ

2ĺ 3 ҹ ̆ ҹ 1ĺ 3ĺ 2 ҹ ̆ ԍ ԋ

3ҹ Ȃ ₮ ˻ 

3.3.6 Ҏ  

ȍ҈ Ȏ ₯ ҈ҩ ⌠ ̆ ₮ Ȃ 

Ҭ ѿҩ ̆ ȍ Ȏŕȍ Ȏŕȍ҈ Ȏ̆ ̆ᴋ

҉҈ҩ ̆҈ҩ ץ Ȃᶭ ҈ ̆ ⌠̆

׆ ₮ѿ ̆ꜚ ṿ̆ ̆ ץ ₮̆ ̆Ḥ

ᴪ Ḥ ̔ 

 

3- 3- 9 ҈  

 

3- 3- 10 Ḥ  
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3.3.7 ᵩ  

ȍ ᵣ Ȏ ꜚ └ ̆ ῤ ӗץ ₮ᵣ Ȃ 

ȍ Ȏŕȍ Ȏŕȍ ᵣ Ȏ̆ ѿ ₮ ̔

̆ᶭ ̆ ꜚ ₮ ѿҩ ̆

ᵝ ₯ ̆ ₮ ̆ ῀ ̆ ᵣ Ḥ ҬȂ 

 

3- 3- 11 ᵣ  

3.3.8  

ȍ Ȏ ⌠ ȁ ⌠ ȁ ⌠҈ ȁ ⌠҈ ҈ ⌠҈ ӊ

Ȃ ץ̆ ₮ ṿ Ḥ ̆ ғ

Ȃ 

ȍ Ȏŕȍ Ȏŕȍ Ȏ̆ ₮ Ҋ ̆ ̆

ᵬȂ 

 

3- 3- 12  
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⌠ ̔ 

 

3- 3- 13 ⌠  

⌠ ̔ 

 

3- 3- 14 ⌠  

⌠҈ ̔ 

 

3- 3- 15 ⌠҈  
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⌠҈ ̔ 

 

3- 3- 16 ⌠҈  

҈ ⌠҈ ̔ 

 

3- 3- 17 ҈ ⌠҈  

3.3.9  

ȍ Ȏ ԍ ҉ ṿ ṿȂ 

ȍ Ȏŕȍ Ȏŕȍ Ȏ̆ ѿ ₮ ̔

̆ ₯̆ Ḥ Ҭ ̆

ȁXYZṿ̆ 3- 3- 18Ȃ 
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3- 3- 18  

3.3.10 ҩ Ḫ  

ң ̆ ң ṿȁ ṿ̆ ₮ң ӊ ȁ

Ȃ 

ȍ Ȏŕȍ Ȏŕȍң Ḥ Ȏ̆ ̆ᶭ ң

̆ Ḥ Ҭ ṿȁ ṿ ץ̆ ң ӊ ȁ

Ḥ ̆ Ҋ ̔ 

 

3- 3- 19 ң Ḥ  

3.3.11 ⅎ  

ȍ № Ȏ ԍ ҉ᴋ ѿ ṿȂ 

ȍ Ȏŕȍ Ȏŕȍ № Ȏ̆ ̔ ̆

҉ ₯ ѿҩ ҹ ̆ ₮ ̔ ̆ ₯ ԋҩ
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ҹ ̆↕ ₮̆ Ḥ Ҭ ң ӊ Ḥ Ȃ

3- 3- 20 Ȃ 

ѿ ̆ ᵬ╠̆ ץ ң ̆ ᵬ̆ ₯

Ȃ 

 

3- 3- 20 №  

3. 4   

ȍ Ȏⱳ Ȃ ̆

ץ ӈ ̆ ̕ Ҭ ȁ

ṿ̂ ᵝȁᵣ ̃ ꜛḤ ̆Ҍ ӊ ľ,Ŀ№ ̆ ֓ ꜛḤ ꜛ

ԍ ԅ Ȃ 

1.  

ῤ ᴆ 3- 4- 1̆ ȍ Ȏŕȍ Ȏŕȍ

Ȏ ̆ ₮ Ҋ ̂ 3- 4- 2̃̔ 

 

3- 4- 1  
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3- 4- 2 /  

ῃ ̔ ῃ ̕ 

̔ № Ȃ ̕ 

 

3- 4- 3 /  

ȍ Ȏ ץ Ȃ 

2.  

῀ ᵝ .3 ds ᴆ̆ ȍ Ȏŕȍ Ȏŕȍ Ȏ̆

₮ 3- 4- 4 ̔ 

 

3- 4- 4  
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ᵝ ̔ ṿ ᵝ ̆ ҩ ȁ ȁ ̕ 

ῤ ̔ /ᵣ ȁ ȁῃ ȁXYZṿ ̕ 

̔ XȁYȁZṿ ̆ ѿ ̆ Ḡ ₃ᵝ ̕ 

̔ ̆ ѿ ̆ Ȃ 

ȍ Ȏ ᵌԍȍ Ȏ̆ ῃ № Ȃ 

ᵝ ᴆ ׆ Ҭ ᴆ ᴆ̆ ҩ

ѿ Ҭ ⌠̆ῒҬ ҩ 1 Pbᾝ ᵝ̆ ױ

ᵝḤ ₮ ̆ ⌠ȍ Ȏⱳ Ȃ ᵝ ҹľ ҩ Ŀ̆

ῤ ҹľ 1Ŀ̆ ץ ӈῃ №Ȃ ̆ҹԅ ̆

₮ ̆ 3- 4- 5 ̔ 

 

3- 4- 5 1 

3. 5  ᵩ  

ᵣ ᵣ ᵣ҈ / ̆ ᵣ Gourand ̆ᶏ ᵣ

ⱴ ̕ Ҍ ᵣ ̆ ᵣ ̕ ᵣ ᾣ

̆ᶏ ᵣ ̆ ̆ Ҭ ᵣ ץ Ҭ Ȃ 

Ҋ ׃ ѿҊ ᵣⱳ Ȃ 

ľҒ ᶛ/ 03 / 01 / 01 .3dmĿ ᴆ ῀ ̆ ȍ

Ȏŕȍ ᵣ Ȏŕȍ ᵣȎ̆ ₮Ҋ ̔ 
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3- 5- 1 ҈  

1. ṿ ̔ ῀ ᵣ ṿ XȁYȁZṿȂ ̆ Z

↕ Ҍ ṿ Ҍ Ȃ ṿ Ҍ ̆ ṿ ṿ

ᴆ ꜚ Ȃ 

2. Ҋ׆̔ ↓ Ҭ Ȃ 

3. ̔№ҹᾣ ȁ ᾣ ȁ № ҈ ȂῒҬ̆ № ҈

Ḡ ₮Ȃ 

 

3- 5- 2 ᾣ ᾣ  

4. ̔ 

׆1̃̂ ⌠ ̔ ̆ғ ṿ ᴪ ᵣ҉

№ Ȃᶛ Zץ̆ ҹ ṿᶏ ̆ ᵣ҉ Zṿ׆ ⌠ ᶭ ̔ 
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3- 5- 3 Zṿ׆ ⌠  

̂2̃ ̔ ᵣ҉№≢ Ҍ Ȃ ̆

ץ ѿҩ ‰ ׆̆ ‰ ң Ȃ 

 

3- 5- 4 ҹ10 

 

ᶛ Zץ̆ ҹ ṿ ̆ ҹ10̆ ץ ⌠Zṿ 10m №≢  ̔
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3- 5- 5  

̂3̃ ̔ ⱳ ץ ṿ ̆

₯ȍ Ȏ ̆ ᶷ ҩ ṿ № Ȃ ҩ

ῒ ṿ̆ғ ҩ ᵣȂ 3- 5- 6 ̆

3- 5- 7 Ȃ 

 

 

3- 5- 6  
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3- 5- 7  

5. ῀ ᶛ̔ 

ᶛ ᵬ ̔ 

 

3- 5- 8 ῀ ᶛ 

ᵬ ῤ ᶛ҉ ₯ ₮ ̆ ԍ ᶛ ḱ ̔ 

 

3- 5- 9 ᶛ  

ḱ ̔ ץ ᶛ ץ ᶛ ḱ ̔ 

 

3- 5- 10 ḱ ᶛ  
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̔ ᶛ̕ 

ῤ ̔ҹ ᶛ ⱴ ̆ ᶛ ȁ ᾟ ץ ḱ ̔ 

 

3- 5- 11 ᶛ ῤ  

 

3. 6   

ᵝԍ Ҋ Ȃ ╠ᾣ ᵝ ꜚ

̆ ᾣ ꜚ Ȃ ₯ ̆ ₮ñ ò 3- 6- 1̆ ⌠

̆ ῀ ṿ X/Y/ZṿȂ 

 

3- 6- 1  

ᶷ̆ ѿ֓ ̔ 
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̔ ₯ ̆ ̆Ῥ ₯̆῏ ̕ 

̔ └ ȁ ⌠XY ̆ ѿҩ

̕ 

֜̔ ץ ᾣ └ ҉ Ḃԍץ̆ꜚ ⇔ ḱ Ȃ⇔

ꜚ ̆ᶏ ľ ֜Ŀ ᾣ └ ҉Ȃ ꜚᾣ ̆Ҍ

ҩ ᾣ ̆ ꜚ̕ 

̔ └ ̆ ľ Ŀѿ Ҭ ̕ 

ꜚ ̔ ץ ꜚ └ ꜚ ῏ԍ ȁ ȁ Ḥ ̕ 

̔ Ḥ ̕ 

̔ ̆ ҈ ̆҈ ̕ 

҈ ̔ ╠ Ȃ ₯ ₯ ᴪ ℗◓╩ ℗̆╩ ľ╩ Ŀ

̕ 

פ ̔ פ ̆ ╠ פ ̆ ᵬ Ȃ 

 

₯ ̆ ȍ Ȏ̆ ₮ȍ Ȏ 3- 6- 2Ȃ 

 

3- 6- 2  

 



3DMine Plus ᴆ  

- 57 - 

4ҩ ̆№≢ ȁꜚ ȁ֜ԑ ℗◓╩ Ȃ 

ȍ Ȏ ̆ ̆ ԋ ⌠ ᵝ

҉Ȃ ̆ ץ ̆ ҉ └ ̆ ꜚ

Ȃ 

ȍꜚ Ȏ ץ ꜚ ̆ ȁ ȁ ȁ Ȃ 

ȍ֜ԑ Ȏ ץ ̆ ԋ Ҋ̆ ₯ Ҭ̕

̆ ץ Ȃ ᵝԍ ң ӊ Ҭ ᵝ ̆

ᵟ ̆ ꜚ ̆ ₯ ̆ ץ ̆ ⱴ ȁ ȁ

ȁ Ȃ 

ȍ℗◓╩ Ȏ ╠ ץ ╠ Ҋ ӊ╠℗◓ ╩ ̆ ץ ╠

Ȃ 
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4   

 

 └ȁ  

 ȁ ȁ−  

 ȁ ȁ ἝȁẒ  

 ◄ȁ ᵈ 

 ȁ ȁṕ  

  

ȍ Ȏ ⌠ Һ ⱳ ҹ Ⱶ Ȃΐ ᵌAutoCAD ᴆ

ᵬ ׆̆ Ḡ AutoCAD ᴆᶏ ҉ ᵬȂ 

4.1  ┼ 

ȍ └Ȏ פ Ҭ ᾝ ῒ └⌠ ◄ ҉ ̆Ῥ ῒזᵝ

Ȃ3DMine Plus ᴆᾟ№ ᾝ ̆ └ ᾝ ̆ ѿ ȍ └Ȏ פ №ҹ◄

℗ȁ └ ȁ └ ȁ └ ᵬȂ 

 

4- 1- 1 └ⱳ  

4.1.1 ◑⅓ 

ⱳ ץ ╠ ᵬ Ҭ ◄℗⌠◄ ҉̆ Ῥ ◄ ⌠

3DMine Plus ѿ ╠ ◄℗ ῤ Ȃ 
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4.1.2 ┼ 

ⱳ ץ ╠ ᵬ Ҭ ⌠◄ ҉̆ Ῥ ◄ ⌠

3DMi ne Plus ѿ ╠ └ ῤ Ȃ 

4.1.3 ┼ 

ⱳ ̆Ῥ Ҭ ̆ ѿ ⌠◄ ҉̆ Ῥ

ⱳ ⌠ ╠ 3DMine Plus ѿ ̆

ᵝ Ȃ 

4.1.4 ┼  

ⱳ ץ ╠ ᵬ Ҭ ⌠◄ ҉̆ Ῥ ◄

⌠ExcelȁWordȁCAD ᴆҬȂ 

4.1.5 ┼  

ⱳ ץ ╠ ᵬ Ҭ ⌠◄ ҉̆ Ῥ 3DMine Plus

̆ ꜚ ῀ └ ̆ ԍ Ȃ 

4.1. 6 ┼  

╠ ᵬ ῤ ⌠◄ ҉̆ ◄ ⌠ExcelȁWordȁ

AutoCAD ᴆȂ 

ⱳ ̆ ₮ 4- 1- 2 Ȃ ץ ῤ ̕ Ȃ

₯ȍ Ȏ̆ Ḥ Ȃ 
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4- 1- 2 └  

4.2   

ȍ Ȏ פ ԍ └⌠◄ ȁ ȁ ῤ ⌠ ᵬ ȁExcelȁ

CADҬȂ ץ Excel Ҭ ⌠ ̆ Ḃԅ₮ Ȃ 

 

4- 2- 1 ⱳ  

4.2.1  

ȍ Ȏŕȍ Ȏŕȍ Ȏ̆ └⌠◄ ȁ ȁ ᵣ ᾝ̆

ᵝ Ȃ 

4.2.2 └  

ȍ Ȏŕȍ Ȏŕȍ ⌠ Ȏ̆ └⌠◄ ȁ ȁ ᵣ ᾝ̆

ᵝ Ȃ 
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4.2.3  

ExcelҬ׆ └ Ḥ ̆ ȍ Ȏŕȍ Ȏŕȍ Ȏ̆ ⌠3DMine 

Plus ̕ AutoCADҬ׆ └ ᾝ̆ פ ᾝ ⌠3DMi ne PlusҬȂ 

 

4- 2- 2 └ Excel  

4.2.4 Excel  

ExcelҬ ѿ ̆ ȍ Ȏŕȍ Ȏŕȍ Excel Ȏ̆

῀Excel ̆ ₯̆ ԍ ⌠ѿҩ ῀ ̆Excel

҉Ȃ ҩ Ҭ ץ ̆ Ḃԅ Ȃ 

 

4- 2- 3 Excel  
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4.3   

̔ ȁῃ ȁ ȁ ᵌȁ⇔ ȁ

Ȃ 

 

4- 3- 1 ⱳ  

4.3.1  

פ ᴆ ̆ ȁ ȁ≠

Ȃ ῤ ᾝ ̆ ȍ Ȏŕȍ Ȏŕȍ Ȏ̆ ₮

4- 3- 2 Ȃ 

̔ ץ ҩ ̆ ȍ Ȏ № ̆ ׆

Ҭ ̆ ҹľ ╠ Ŀ̕ 

̔ ῤ ᾝ ̆Ҋ ↓ Ҭᴪ ȁ҈ ȁῃ ᾝ

ῤ ̕ 

̔ Ȃ ҹ ̆ ṿ ȁ

ȁ ȁ ̕ ҈ ̆ ṿ ҹᵣ ȁ҈ ȁᵣ

̕ 

̔ ԍ ṿ ̆Ҋ ↓ Ҭ ԍȁҌ ԍȁ ԍȁ ԍ

̕ 

ṿ̔ ṿ̕ 

Ҭ̔ ᵬ ᴆ ̕ 

ӊ ̔ ᵬ ᴆӊ Ȃ 
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4- 3- 2  

4.3.2 Ὴ   

ԍ ῤ ᾝ Ȃ 

4.3.3  

פ ԍ ῤ ᾝ Ạ ᵬ̆ Ҭ Ȃ

4- 3- 3 Ȃ 

 

4- 3- 3  
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4.3.4 ᵒ 

פ ץ ҍ ╠ Ҭ ᾝ ᵌ Ȃ 

≠ F9 ̆ ₮ ̆ ᵌ ᴆ̔ 

 

4- 3- 4 ᵌ ᴆ 

4.3.5 ∕  

ᴪפ ѿ ᾝ̆ ᾝҍ ╠ ᾝ Ȃ ̆ ╠ Ҭ ѿ

ҩ ᴆ̆ ȍ Ȏŕȍ Ȏŕȍ⇔ Ȏ̆ └ѿҩ ̕ ᾢ

Ῥ̆פ ѿҩ ᴆ̆Ӟ Ȃ 

4.3.6  

ȍ Ȏŕȍ Ȏŕȍ Ȏ̆ ᵬ └ ̆ҍ ֜ ᾝ

ҬȂ 
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4.3.7  

ȍ Ȏŕȍ Ȏŕȍ Ȏ̆ ᵬ └ ̆ ץ

̆ҍ ֜ ᾝ ҬȂ 

 

4- 3- 5  

4.4   

Ҭ ᾝ ̆Ḃԍ ᵬȂ Ҋ №  ̔

 

4- 4- 1  

̔ ץ №̕ 

̔ ̕ 

ᵌ ̔ ҍ ᵌ ץ №̕ 

ᵌ ̔ ҍ ᵌ ̕ 

̔ Ҍ ľ Ŀ Ȃ 

4.5  ∩  

Ҭ ѿ֓ ȁ ȁ ᵣ ᾝҌ ̆ ץ ȍ− Ȏ פ ֓ ᾝ Ȃ 

ȍ Ȏŕȍ− ȎȂ ᵬ ̆ ᾢ ᾝ Ҭ̆Ῥ ↕̆פ − Ҭ

ᾝȂ ᾢ ԅ ↕̆פ ץ − ̆ ₯

−  Ȃפ
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4.6  ꜠ 

ŵ ȍ Ȏŕȍ ꜚȎ̆ ̔ ̆ ꜚ

̆ ₯ ̆ ᵝԍ ѿ ᵬ ̆

Ȃ ץ ᵬ ҉ ᴋ ѿ ̆ ҹ Ȃ 

 

4- 6- 1 ꜚ  

Ŷ ׆ ₮ѿ ̆ ԍ ꜚ ᵝ ҹ ԍ ᵝ

ꜚ ᵝȂ ꜚ⌠ ᵝ ̆ ₯ ꜚȂ ₯

↕ᴪ₮  ̆ ȍ Ȏ ץ └ ꜚ ̆Ӟ ץ └ ꜚ

ȁ ᵝ ȁẁ Ȃ 

 

4- 6- 2 ꜚ  
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4.7  ┼  

ҍȍ └Ȏ Ҍפ ̆ȍ └ Ȏ └ ץ̆ ҹҬ ̆ ץ

Ȃ 

ŵ ȍ Ȏŕȍ └ Ȏ̆ ̔ ̆

̆ ₯ ̕ 

Ŷ ̆ᵝԍ ѿ ᵬ ̆ ץ

ᵬ ҉ ᴋѿ ₯̆ ҹ ̆ ꜚ ׆ ₮ѿ ̆

ԍ ꜚ ᵝ̆ ҹ └ ֟ ԍ ᵝȂ

4- 7- 1 Ȃ 

 

4- 7- 1 └  

 

ԍ ꜚ ᵝ̆ ҹ └ ֟ ԍ

ᵝȂ3DMine Plus └ ᵬ ץ ̆ └ ꜚ⌠ ᵝ ̆ ₯

ꜚ̕ ₯ ᴪ₮ ̆ ȍ Ȏ ץ ῀

X̆ Y̆ Z ꜚ ꜚ ᵝ ̆ └ └₮ ᵝ Ȃ 

 

4.8   

ȍ Ȏ פ ԍ ῤ ⌠ Ȃ 

ȍ Ȏŕȍ Ȏ̆ Ҭ ̆ ₯ ̆ ̆

ѿҩ ̆ Ȃ ₯ ̆ ץ Ȃ 
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4- 8- 1  

 

4.9   

ȍ Ȏ פ ԍᶏ Ἕ ᶛ Ȃ 

ȍ Ȏŕȍ Ȏ̆ ᵌԍ ȁ ꜚ̆ ѿҩ ᵬ ̆

׆ ᵝ ₮ѿ ̆ ҍ ̆ Ṑ ̆ ӊ

֞ Ȃ 

 

4- 9- 1  

 

4.10  ἥ 

ȍ ἝȎ פ ԍ └Ȃ Ἕ ᵝ Ȃ 

ȍ Ȏŕȍ ἝȎ̆ ᵬ ҍ ᵌ̆ ᵬ ѿҩ ̆ ғ

₮ѿ ᵬҹ Ἕ ̆ Ȃ 
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4- 10- 1 Ἕ  

4.11  ẘ  

ȍẒ Ȏ פ ԍ └ ῤẒ Ȃ 

ŵ ȍ ȎŕȍẒ Ȏ̆ ₮ѿҩ ̔ 

 

4- 11- 1 Ẓ  

Ŷ ῀ Ẓ ȁ ̂ ṿף ҉ ҊẒ ̃ ̆ Ẓ

̆ Ẓ Ẓ ̆ ₯  Ȃפ

Ҋ ̆ ̆ Ẓ Ȃ 

 

4- 11- 2 Ẓ  
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4.12  ◑ 

ȍ ◄Ȏ ѿ ῒץ ֜ ҹ ◄ ᵬȂ 

ŵ ȍ Ȏŕȍ ◄Ȏ̆ ̔ Ȃ

◄ ̂ ѿץ )̆ ◄ ₯ Ȃ Ҋ

̆ ᵬҹ ̕ 

Ŷ ◄ № ̂Ҋ Ҭ ̃̆ ῒ҉ᴋ ᵝ ₯ ̆

◄ Ȃ ₯ פ ̔ 

 

4- 12- 1 ◄  

4.13  ᵎ  

ȍ ᵈ Ȏ פ ԍ ⌠ ᵝ Ȃ 

ŵ ̆ ң ̆ ȍ Ȏŕȍ ᵈ Ȏ̆ ѿ

₮ Ҋץ ̔ Ȃ 

Ŷ ₯ ᵈ ̆ ₯  ( ̔ ף ̆

Ҍף ᵈ פ )̕ 

ŷ ₯ ᵈ ̆ ₯ פ Ȃ 

̔ ᵈ ᵈ Ҍ ̆ң ῤ ᵈ֜

Ȃ 
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4- 13- 1 ᵈ  

4.14   

ȍ Ȏ פ ѿ ᴋ ᵝ Ȃ 

ᵬ Ҭ̆ ץ ̆ῒᵩ ҉ ץ Ȃ 

ŵ ȍ Ȏŕȍ Ȏ̕ 

Ŷ ̔ ̆ ̆ ̔

̆ ₯ ҉ᴋ ѿ ᵝ̆ ҹ

ң Ȃ̂ ⱳ ץ ᵬ ̃ 

 

4- 14- 1  

4.15   

ȍ Ȏ פ ѿ ҉ ᴋ ңҩ ̆ ң ӊ Ȃ 

ŵ ȍ Ȏŕȍ Ȏ̕ 

Ŷ ̔ ̆ ̆ ᵬҹ

ѿҩ ̆ ҹ ̕ 
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ŷ ̔ ̆ ԋҩ Ȃ ң ӊ

◄℗ Ȃ̂ ⱳ ץ ᵬ ̃Ȃ 4- 15- 1 Ȃ 

 

4- 15- 1  

4.16   

ȍ Ȏ פ ᶏ ҍ ℗ ғΐ ңҩ Ȃ 

ŵ ȍ Ȏŕȍ Ȏ̆ꜚ ῀ Ҋ ץ ̔ 

 

4- 16- 1  

̔ ̕ 

̔ Ȃ ̆ ᾣ ̕ 

ῃ ̔ ᵣȂ 

Ŷ Ạ ҉ ̆ ̆ ̔ 

 

4- 16- 2  
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4.17  ṛ  

ȍṕ Ȏ פ ᶏ ңҩ Ȃ 

ŵ ȍ Ȏŕȍṕ Ȏ̆ ₯ Ȃꜚ ῀ Ҋ ץ ̔ 

 

4- 17- 1 ṕ  

Ŷ ̂ פ ῀1,1, ̃̆ Ӈ Ҭ ҹ̔

̆ ₯ ṕ ѿ ̆

̆ ѿ ̆ Ȃ 4- 17- 2 Ȃ 

 

4- 17- 2 ṕ  

4.18   

ȍ Ȏ פ ץ ȁ ᾝ№ ̆№ ԍ ҬȂ ̆

ѿ № Ȃ 

ȍ Ȏŕȍ Ȏ̆ ̆ ̆פ ̆ Ҋ

̔ 

 

4- 18- 1  
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4.19   

ȍ Ȏ ┘ ҍ ᴆ ȁ ȁ ȁ ȁ ̆

ᵌԍWordҬ ┘  Ȃפ

ŵ ȍ Ȏŕȍ Ȏ ΐ ̆ ᴪ ̔

̆ ̂ ѿ Ҭ

̃̕ 

Ŷ ᴪ ̆ ┘ ̂ Ҭ ̃Ȃ פ

̆ ┘ ҍ ѿ Ȃ 

   

4- 19- 1  
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5  Ί 

 

  

  

 ҍ  

  

 ᵬ 

  

  

ľ ΐĿ Ғױ ҙҒҙ ₮ ѿ ↓ ⱳ Ȃ

ҙҒҙ ᵬ ̆ ԅᴰ ᵬ ̆ ԅ ᵬ ̆ᶏ ᵬ ץ ⱴ ȁ

Ȃ ⇔ԍľ׃ Ŀ ľ Ŀӊ ⱳ ҹ ᵬ ᶫԅ ΐȂ 

≠ ľ ΐĿ ̆ ץ ⁞ ֲ ᵬ Ҭ ᵬ ̕

≠ ԋ ̆ ᾧ ᵬ ̕ᶏ ֲ ׆ץ

ᵬҬ ₮ ̆ ⱬ ԍ ҬȂ 

5.1   

5.1.1  

ȍ Ȏ ԍ ȁḱ ҉ ҩ Ȃ 

ŵ ῀ ᴆ ̆ ȍ ΐȎŕȍ Ȏ̆ ₯ ᵬ

̆ᴪ ₮ľ Ŀ ̆ ҉ XYZ Ȃ ̆

ȍ ᴆȎŕȍ Ȏ Ҭ ԅľ ₯ / Ŀ ̆פ Ӈ ₯

̆Ӟᴪ ₮ľ Ŀ Ȃ ҍ ῏ ̆ ̆

̆ ̂ ḱ ̃̆ ᴪ₮ ľ Ŀ Ȃ 
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5- 1- 1  

 

Ŷ ľ Ŀ Ҭ ץ ľ Ŀ Ҭ ҉ѿ

Ҋѿ Ȃ ̆ Ҭ ҉ Ӟ ӊ ⌠ Ȃ

ḱ ̆ ₯ῒXYZṿ Ȃ 

ŷ ľ Ŀ Ҭ ₯ȍ └Ȏ̆ └⌠◄ ̆ ԍ

WordȁExcel ᴆҬ Ȃ 

ῤ ₯ ₮ ̆ ₯ ̆ ԅ̆ ץ

ȁ ȁ ȁ ᵬȂ҈ Ҋ̆ ₯ ₮

̆ ₯ȍ Ҭ Ȏ̆ץ ҹҬ ̕ ₯ȍ℗ ⌠ԋ Ȏ

ҹԋ ᵬȂ 

5.1.2  

ȍ Ȏ ԍ └ѿ ҍ № ᵣ Ȃ 

ѿ └ ̆ Ҋ Ҭ Ȃ 

ȍ ΐȎŕȍ Ȏ̆ ̆ ᵝ ̆ └ҍ



3DMine Plus ᴆ  

77 

№ ꜚ ̆ ꜚ ̆ └ ̆

ᵝ ₯ ̆ Ҭ ₯ȍ Ȏ ȍ Ȏ̆ ᵬ ̆ ₮

ץ ≢ȂҺ ԍ Ὲ῍ Ȃ Ҭ ̔ 

 

 

5- 1- 2  

5.1.3  

ȍ Ȏ פ ԍ ῒ Ȃ 

ȍ ΐȎŕȍ Ȏ̆ ₯ ᵬ Ҭ ̆ ₮

ѿ ̆ ̆ ᾣ׆ ̆ Ȃ 

 

5- 1- 3  

5.1.4  

ȍ Ȏ פ ᾢ ӈ └ Ȃ 
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5- 1- 4  

̂1:100̃̔ № ̆ ╠ 100 X ̆Xҹ ṿ̆ ṿ

̆ ṿ Ҋ Ȃ 

̔ Ȃ 

 

5- 1- 5  

5.1.5 ꜠  

ȍ ꜚ Ȏ פ ԍ ҹѿҩ ( Ҍ֜ )Ȃ 

ŵ ᶛ ̆ ̆ ȍ ΐȎŕȍ ꜚ Ȏ ₯ⱳ ̆

₮ľ ꜚ Ŀ ̔ 

 

5- 1- 6 ꜚ  

̔ң ԍ ṿ ̆ң ѿ Ȃ 
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̔ ѿ ῤ Ȃ 

ᵈ ң̔ ֜ ѿ ҍ ѿ ֜ ⌠ң ѿ ̆

Ҍ ң ӊ Ȃ 

Ŷ ̆ Ạ ᵬ ̆ ₯ פ Ȃ 

Ҋ ̆№ ῤ ѿ ̔ 

 

5- 1- 7 ꜚ  

5.1. 6 ◑  

ȍ ◄Ȏ ԍ XY ȁ╩ ╠ ҉ ◄ ̆ ᴋץ

Ḡ ῤ №Ȃ 

ȍ ΐȎŕȍ ◄Ȏ̆ ₮ľ ◄Ŀ ̔ 

 

5- 1- 8 ◄  

Ḡ ῤ ̔ ῤ ᴪḠ Ҋ̆ ᴪ ◄ Ȃ 

Ḡ ̔ ᴪḠ Ҋ̆ῤ ᴪ ◄ Ȃ 

XY ̔ XY Ҋ ◄Ȃ ℗╩ ̆ ╩ Ҋ ◄ ҹľ╩ ĿȂ 
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╠ ̔ ╠ᴋ Ҋ ◄Ȃ 

╠ ҹXY ̆ ◄℗ ҹľḠ ῤ Ŀ̆ ◄ ҹľXY Ŀ̆ ₯

̔ 

  

5- 1- 9 XY Ḡ ῤ  

╠ ҹXY ̆ ◄℗ ҹľḠ Ŀ̆ ◄ ҹľXY Ŀ̆ ₯

̔ 

  

5- 1- 10 XY Ḡ  

╠ ҹᴋ ̆ ◄℗ ҹľḠ ῤ Ŀ̆ ◄ ҹľ ╠ Ŀ̆ ₯

̔ 

 

5- 1- 11 ╠ Ḡ ῤ  
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5. 2   

ȍ Ȏ ץ ȁ ȁ ᵣ

ṿᶏῒ ṿȂҊ ѿҩ ᶛ Ȃ 

ŵ ῀ ̆ Ḡ ̂ 5- 2- 1 ̃̔ 

Ŷ Ҭȍ Ȏⱳ ̆ ̆ ᴋ ѿ ̂ 5- 2- 2 ̃̆ 

Z ҹ0̆ 1 ṿ̆ 1 ṿ ZȂ 

  

5- 2- 1                                 5- 2- 2  

ŷ  ȍ ΐȎŕȍ Ȏ̆ ₮ľ ᾝ Ŀ ̔ 

 

5- 2- 3 ᾝ  

ľZĿ̆ ῀ľ 1Ŀ̆ ľ 1Ŀ ṿ ľZĿ̆ ₯ȍ

Ȏ̆ ľ ⱳĿ ̆ ₯ȍ Ȏ̆ ̆ ₯

̆ ֓ Zṿ ҹ ̂ Ҋ ̃̆ ҈ ₮ Ḃץ

̔ 
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5- 2- 4  

ľ ᾝ Ŀ Ҭȍ ᵬ Ȏ ᴆ ᵬ ̆ Ҋ  ̔

 

5- 2- 5 ᵬ  

ľ ᾝ Ŀ Ҭȍ ᶛȎ ᴆ ᶛ ̆ Ҍ ԍ

₃ ̆ ᵬ Ώ Ȃ 

 

5- 2- 6 ᶛ  
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5. 3  ғ  

ᴆҍ └ ᴆ Ҍ ̆ Ҭ Ҭ ѿҩ

ᴪ ҍ Ȃ Όᵩ ᴪ ̆ Ṝᴪ֟ ѿ֓ Ȃ

̆ץ Ҭ̆ѿ Όᵩ ̆ ֓ΌᵩḤ

Ȃ 

5. 3.1  ᵯ  

ȍ Όᵩ Ȏ פ − ҉ Όᵩ ⁞ ҉ Ȃ 

ŵ  ȍ ΐȎŕȍ / Ȏŕȍ Όᵩ Ȏ̆ ₮ľΌᵩ Ŀ  ̔

 

5- 3- 1 Όᵩ  

̔ ҹ ҳ ṿ̕ң ӊ ԍ ѿҳ ṿ ҹ

̆ ↕Ҍ ҹ Ȃ 

╧ ̔ ҹ ҳ ṿ̕ ӊ ԍ ѿҳ ṿ̆Ҭ

ҹ ̆ ↕Ҍ ҹ Ȃ 

ᴆ ̔ Όᵩ Ҍ ̆῍ ᶫԅ Ҍ ̔ ̆ ̆

̆ Ȃ 

̔ ῤ ῤ Όᵩ ̆ Ҍ− Ȃ 

− ̔ ῤ ῤ Όᵩ − ̆ Ҍ Ȃ 

ԋ ̔ ῤ ῤ ҹ Όᵩ ңҩ Ȃ 

҈ ̔ ῤ ῤ ҹ Όᵩ ңҩ Ȃ 

Ŷ ̆ ҹ ̆ ₯ȍ Ȏ ῤ

̆ ₯ פ ̆Όᵩ ץ ҈ ₮ ̂ ̃̆Ḥ

⌠ Ȃ 
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Ῥ ̆פ ľ Ŀ ҹȍ− Ȏ̆↕ − Όᵩ ̆Ḥ

Ȃ 

 

5- 3- 2 Όᵩ  

5. 3.2  ᵯ  

ȁ ȁ / Ȃ 

ᵬ ᵌԍ Όᵩ ̆ ȍ ΐȎŕȍ / Ȏŕȍ Όᵩ Ȏ̆

₮ľ Όᵩ Ŀ ̔  

 

5- 3- 3 Όᵩ  

̔ ҹ ҳ ṿ̆ ԍ ҩҳ ṿ ȁ ȁ /

ҹ ̆ ԍ ҩҳ ṿ Ҍ ҹ Ȃ 

҉ץ ̆ ̆ ῤ ץ ҈

₮ Ȃ 
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5- 3- 4 Όᵩ  

5. 3.3 /  

̆ ῤ Ȃ 

ȍ ΐȎŕȍ / Ȏŕȍ / Ȏ̆ ₮ľ / Ŀ

̔ 

 

5- 3- 5 /  

̔ ҹ ҍ ѿҩҳ ṿȂ ӊ ԍ ҩҳ ṿ

ҹ ̕ ԍ ҩҳ ṿ Ҍ ҹ Ȃ 

ȍ Ȏ̆ ȍ Ȏ ȍ Ȏ̆ ₯ ῤ

̆ ₯ פ ̆ ץ Ȃ 
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5- 3- 6  

5. 3.4  

− ԍ ṿ Ȃ 

ȍ ΐȎŕȍ / Ȏŕȍ Ȏ̆ ₮ľ Ŀ ̔ 

 

5- 3- 7  

̔ ҹ ҳ ṿ̆ ԍ ҩҳ ṿ ҹ ̆ ԍ ҩ

ҳ ṿҌ ҹ Ȃ 

ԋ ̔ ῤ ҹ Ȃ 

҈ ̔ ῤ ҹ ҉ Ȃ 

̆ᾢȍ Ȏ ̆ ῤ ̆ ₯

פ ̆ ץ ҈ ₮ Ȃ 
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5- 3- 8  

5. 4   

҈ ᴆ ≢ԍԋ ᴆ ѿҩ῏ Ȃ 3DMine Plus ᴆҬ ᶫԅ

̆ҹ ҈ ᶫԅ Ḃ Ȃ ľ Ŀ ̆ ץ

≠ ԋ ̆ ֓ ҹ ҈ Ȃ 

5. 4.1 Zẅ 

ȍ ZṿȎ ԍ ᵬ ῤ Ȃ 

ȍ ΐȎŕȍ Ȏŕȍ ZṿȎ̆ פ ῀ ṿ̆ 15̆ ₯

̆ ₯ ̆ פ Ȃ Ḥ ᴪ ̔

 

5. 4.2 ẅ  

ԍ ṿ ṿȂ 

ŵ ῀ ̆ ȍ ΐȎŕȍ Ȏŕȍ ṿ Ȏ̆ ₮ľ

Ŀ ̔ 
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5- 4- 1  

̔ ῤ Ȃ 

̔ ң ӊ Ȃ 

└ ̔ ꜚ └ѿ ̆ ҍ ֜

̆ ҹ Ȃ 

̔ Ҭ Ȃ 

Ŷ ̆ └ ̆ ₯ ̆ ̆

ꜚ ᴪ₮ ѿ ̆ľ Ŀ ѿ ̆ ѿ

̆ ṿ ╠ѿ ҉ⱴ҉ľ Ŀ̆ ⌠ ṿ̆ ⌠ ѿ  ̔

 

5- 4- 2 ṿ  

5. 4.3   

ѿ ӊῤ ԇ Ȃ 

ŵ 5- 4- 3 ̆XY ҉ ѿ XZ׆̆ ҉ ̆ ̆



3DMine Plus ᴆ  

89 

̆ ȍ ΐȎŕȍ Ȏŕȍ Ȏ̆ ₮ľ

Ŀ 5- 4- 4Ȃ 

 

5- 4- 3  

 

5- 4- 4  

̔ ץ ҹ ľץ̆ Ŀҹ ₮ѿҩ ̆ ῤ

⌠ ҍ ̆

Ȃ 

− / ̔ ṿ − Ȃ 

Zṿ- ⌠ №̔ ⌠ № Ȃ 

 

Ŷ ȍ Ȏ̆ ₯ ̆ ṿ ̆ ῤ

ԇԅ Ȃ 

 

5- 4- 5  
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5. 4.4  

ҹ Ȃ 

ŵ 5- 4- 6 ̆XY ҉ ѿ XZ׆̆ ҉ ̆

̆ ̆ ȍ ΐȎŕȍ Ȏŕȍ Ȏ̕ 

 

5- 4- 6 ȁ  

Ŷ ᾢ ̆ ᶭ ₯ ̆

ᴪ ҉ ̕ 

 

5- 4- פ 7 Ҭ 

 

5- 4- 8 ṿ  

5. 4.5 ҩ  

ң ̆ ң ӊ Ȃ 

ȍ ΐȎŕȍ Ȏŕȍң Ȏ̆ ѿ ҉ ѿ ң

ӊ ̆ ₮ ľ Ŀ ̆ ľ Ŀľ Ŀľ1/X ᶛĿ

Ȃ 
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5- 4- 9 ң  

5. 4.6  

└ ̆ ῤ Ҍ ṿ

ṿ Ȃ 

ȍ ΐȎŕȍ Ȏŕȍ Ȏ̆ ₮ľ ZṿĿ ̆

ṿ ̆ ̆ Zṿ ῤ Ȃ 

 

5- 4- 10 ṿ╠ 

 

5- 4- 11 Zṿ  
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5- 4- 12  

 

5- 4- 13 ṿ  

5. 5  ῗԓ ᵲ 

5.5.1  

ȍ Ȏ Ҋ ׆ ⌠ Ȃ 

ŵ  ᶛ ̆ ̆ ױ 1 ̂ ̃̆ ȍ ΐȎŕ

ȍ ᵬȎŕȍ Ȏ̆ ₮ľ Ŀ ̔ 

 

5- 5- 1  

̔ Ȃ 

└̔ ҳ ṿ̆ҳ ṿץῤ ᴪ ṿ ̆ ѿҳ ṿ

Ҍᴪ Ȃ 
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̔ ṿ ҹѿ ̆ ṿҬ Ҭ ̆ Ҭ №ҹң

Ȃ 

Ŷ ̆ ₯ פ ̆ ҩ ׆ ⌠

̆ Ҋ ̔ 

 

5- 5- 2 ╠ ῒ  

 

5- 5- 3  

5.5.2 ∕  

ҹ ṿȂ 

ŵ ѿ ᴆ̂ ̃̆ ṿ ҉̆

ṿ ҉Ȃ ȍ ΐȎŕȍ ᵬȎŕȍ⇔ Ȏ̆ ₮ľ ṿ Ŀ ̔ 
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5- 5- 4                           5- 5- 5 ṿ  

 

̔ ȁ Ḡ ᵝ ̕ 

ᾝ ̔ ȁῃ ᾝ ҈ Ȃ ꜚ

̕ῃ ᾝ Ҭ ╠ ῤ ̕ ₮ѿ ̆₄ ҍ

֜ Ȃ 

ȍ Ȏ ̆ Ҭ ľ Ŀ ҹľ Ŀ̂ 5- 5- 6

̃̆ ₮ ҍ ֜ ̆ ₃ ѿ Ȃ 

 

5- 5- 6 -  

Ŷ ᾝ Ҭȍ Ȏ ȍῃ ᾝȎ ̆ȍ Ȏ

ҍ ֜ ̆ Ҋ ̔ 
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5- 5- 7Ҍ  

 

5.6  ῗԓ ᵲ 

5. 6.1 ֢  

ңҩ ֜ ֟ ѿҩ Ȃ  

ȍ ΐȎŕȍ ᵬȎŕȍ ֜ Ȏ̆ ᶭ ֜ ң ̆ᴪ ң

֜₮ ѿҩ ̆ ₯ פ Ȃ 

 

5- 6- 1 ֜  

Ḥ ₮ ֜ ̔ Ȃ 

5. 6.2  

῀ X̆ Y̆ Z ӈ Ȃ 

ȍ ΐȎŕȍ ᵬȎŕȍ Ȏ̆ ҉ ̆

₮ľ ῀ Ŀ ̆ ̔ 
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5- 6- 2  

5. 6.3 ҏ ꜘ  

҉ᴋ ⱴ ᵝ Ȃ 

ȍ ΐȎŕȍ ᵬȎŕȍ ҉ ⱴ Ȏ̆ ҉ ῀ ᵝ

₯̆ ᵝ ѿҩ ̆ ꜚ ꜚ̆ ꜚ⌠ ᵝ

₯ ᵝ ̔ 

 

5- 6- 3 ҉ⱴ  

₯ ₮ ̆ ̆ ץ └ ῀ ᵝ Ȃ 

5. 6.4 ꜘ  

҉ ῀ ̆ᶏ ҉ Ȃ 

ȍ ΐȎŕȍ ᵬȎŕȍ ⱴ Ȏ̆ ₮ľ ῀ ṿĿ ̆ ȍ

῀ⱴ ȎҬ ῀ ṿ̆ ῀ѿҩ ̆ ₯ ⱴ ̆ ₯

פ ̔ 
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5- 6- 4 ⱴ  

 

5- 6- 5 ⱴ  

5. 6.5 ᵣ ∕  

ᵝȁẁ ⇔ Ȃ 

ȍ ΐȎŕȍ ᵬȎŕȍ ᵝ ⇔ Ȏ̆ ₮ľ ᵝ ⇔ Ŀ

̆ ľ ᵝĿȁľ Ŀȁľẁ Ŀ ₯ ̆ ῤ

̆ ľ ᵝĿȁľ Ŀȁľẁ Ŀ ѿҩ Ȃ 

 

5- 6- 6 ᵝ ⇔  

5. 6.6 ғҎ ֢  

ҍ҈ ֜֟ ֜ Ȃ 
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ȍ ΐȎŕȍ ᵬȎ ŕȍ ҍ҈ ֜ Ȏ̆ ᾢ ҍ҈ ֜ ̆

₯ ̆ ₯ҍ ֜ ҈ ̆ ҉ ᴪ ⱴѿҩ ҩ ̔ 

 

5- 6- 7 ҍ҈ ֜  

5. 6.7 Ḫ └ EXCEL  

ԍ Ḥ ѿ ↓ ₮⌠ExcelҬȂ 

ŵ ᶛ ̆ ̆ ȍ ΐȎŕȍ ᵬȎ ŕȍ Ḥ ⌠Excel

Ȏ̆ ̆ Ҭ ₮Ḥ ̆ ₯ ̕ 

Ŷ ₮ľ ₮ Ḥ Ŀ ̆ ⅞№ ѿ֓ Ҭ̆

Ҋ ̔  

   

5- 6- 8 Ḥ  

ľ׆ ĿҊ ↓ Ҭ ₮ ̆ ṿ ľ Ŀ Ҭ

₮ Ȃ ↓ ԍ ↓̆ ῤ ῀ ↓ᵝ ̆ῒ ṿ

↓ҬȂ ᶛ ľ ₮ Ḥ Ŀ Ҭ ľ

Ŀ ľ Ŀ ‗ ̆ ṿ ↓Ҭ ᵝ Ȃ 
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5- 6- 9  

 

5- 6- 10 ₮  

5. 7   

ҹ ̂ XȁYȁZ ṿ̃Ȃ 

ŵ  ᾢ ῀ ̆ ȍ ΐȎŕȍ ᵬȎŕȍ Ȏ̆ ₮ľ

Ŀ ̆ 5- 7- 1 Ȃ ӈ Ҋ̔ 

̔ ̕ 

ᵝ ̔ Ḡ ᵝ ̕ 

̔ ̆ ̕ 

Ḡ ̔ ╠ Ḡ ̆ Ҭ↕Ḡ ̕ 

̔ ῤ ̆ 3 Ȃ 
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5- 7- 1  

Ŷ ̆ ₯ȍ Ȏ̆ ̆ ₯ ̆פ

ᵝ ₮ ̆ Ҋ Ȃ 

 

5- 7- 2  

5. 8   

’Ҋ ԋ ̆ ↕ ̆ ̆ ҈

ᴆҬ ≠ ֓ ᴆ ̆ ᾢ ̆ ῀

⌠ ᵝ ҉Ȃ AutoCAD MAPG סּ ╩ ԋ ̆ ױ

ῒ ԍ ╩ ҉Ȃ ҈ ╠ ῏ ӊѿ̆Ӟ

╠ ᵬȂ Ҍ ̆ ӈȂ 
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ȍ ң Ȏ ȍ Ȏ ⌠ ⱳ Ȃ ԍ ҍ

╠ Ẋ ᴋ ң ̆ ȂҊ ױ ᶛ02 Ҭ

ľ01 08 סּ ╩ ╠Ŀ ľ02 Ŀ ᴆẠ ̆ ╩ Ȃ 

ᵬ ̔ 

ŵ ᾢ ľ01 08 סּ ╩ ╠Ŀ ᴆ̆ Ҭ ҍ ̆

ѿҩ ᵝ ̆ ң ֜ ̆ Ҋ ֜ ̆ ֜ ҍ

Ҍ ̆ Ȃ 

 

5- 8- 1 ҍ  

Ŷ Y ῒ Zṿ̆ ץ ᾢ Y ̆Ῥ Y ҍZ Ȃ

ѿ↓Ҍ Y ᵝ ᴋ 2ҩ ֜ ̆ ̆ Ҋ ̔ 

 

5- 8- 2 ң  
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Ŷ  ȍ ΐȎŕȍ Ȏŕȍ ң Ȏⱳ ̆ ₮ľң Ŀ

5- 8- 3̆ ῀ ╠ X̆ ᾢҌ ̆ ῀0 Y̆ ↨

ң Ώ̔ 

 

5- 8- 3 ң  

ŷ  ȍ Ȏ ̆ ₮ ľ Ŀ ̆ ₯ȍ Ȏ̆

5- 8- 4 Ȃ 

 

5- 8- 4  

Ÿ  ̆Ῥ ↨ ң ̆XȁY ̆Y ⌠ ᵝ ̂

5- 8- 5 ̃̆ YȁZ Ȃ ȍ ΐȎŕȍ Ȏŕȍ

̂X- Y- Z̃ Ȏⱳ ̆ ȍYZ Ȏ̂ 5- 8- 6 ̃Ȃ 

 

5- 8- 5 Y  
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5- 8- 6 YZ  

Ź  YZ ̆ ̆ ₯ ̆ ̆XY

ѿ ̆ ⌠XZ ̆↕ ╩ ̆ Y ṿ ԅZ ̆

╩ ԋ ⌠ԅ҈ ԅȂ ᴆḠ ̆ ľ08

סּ _YZ ĿȂ 

ź ᵖ ̆ XY Ҍ ̆ Ṣꜛ סּ ̆ ⌠

ס08ּ ҍ ֜ ңҩ ̆ ң Ῥ̆ ң

Ȃ 

ᶛ:  02 ╠.3ds ᴆ̆ ᾢ ᴆ ҍ ̆

ҍ ѿ ̂ Ҍѿ ̆ ᴋ ң ̃ ҹ02 

.3dsȂῬ ס08ּ⌠ ̂ҹḂԍ ⱴ ҍ̃ ̂ X ̃ ֜ ̂

ȍ ΐȎŕȍ ᵬȎŕȍ ֜ Ȏⱳ ̃̆ᴋ ңҩ ң ̆ 5- 8- 7

̔ 

 

5- 8- סּ 7 ҍ ֜  

 

 



5   ΐ 

104 

Ż  ῏ ̆ Ḡ ľ08 סּ _YZ Ŀ ᴆ̆ ⌠↨ ҍּס

֜ 2↓ ̆№≢ ң↓ᴋ Ȃ 

 

5- 8- 8 ╩  

Ž ȍ ΐȎŕȍ Ȏŕȍ ң Ȏⱳ ̆ ╩ ᵬ

ҹ ╠ ̆ ᵬҹ ̆ ῀⌠ Ҭ ̆ 5- 8- 9Ȃ 

 

5- 8- 9 ῀  

̆ ₯ ╩ ̆ ѿ ῀ ̆ ץ

⌠҈ Ҋ ╩ Ȃ 
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5- 8- 10 ╩  

5. 9  Ὴ ᴀ ῇ 

ȍ ΐȎŕȍῃ ת ῀Ȏ̆ ῃ ̆ת ╠ ת ̆

ῃ׆ ת ῀3DMine Plus ᴆҬ̔ 

 

5-9-1 ῃ ת ῀ 
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6  ∕  

 

 ⇔ ╩  

 ῀ ȁ ȁ ȁ ᶛ  

  

 └ 

  

 ȁ └ 

 ȁ ̆ └  

 ȁԐ ȁ └ 

  

 ⇔  

 ⇔  

 ᾟ  

3DMine Plus ᶫԅ └ ΐ̆ ȁ ȁ ȁ ̆⇔ ꜚ ȁ

╩ ȁ ῀ ȁ ȁ ᶛ ⱳ Ȃ ̆ ΐ ҉Ӟ ԅ ֓ ⱳ Ȃ ԍ

ᶏ ᴆ ≢ CAD ̆ ֓ⱳ Ҍ ԅȂ 

6.1  █  

⇔ ╩ 3DMine PlusҬ ӊѿ̆Ӟ ⱳ Ȃ⇔ ╩ №ҹꜚ ╩

╩ Ȃꜚ ╩ ץ ꜚ └҈ ᴋ ᵝ╩ ̕ ╩ ȁ

ṿ סּ ℗◓╩ ̆ ҈ Ҋ ᵬ ⌠ԋ ҊȂ 

╩ ⱳ 6- 1- 1Ȃ 

 

6- 1- 1 ╩  



3DMine Plus ᴆ  

107 

6.1. 1 ⅓◙█  

℗╩ ȁ ӈ℗◓╩ ⇔ ╩ Ȃ 

1̃℗◓╩ ℗◓ ᵣ̔ 

ŵ ᶛ ᴆ̔02 ҍ . 3dmȁ03 ᵣ . 3dm̆ ȍ⇔ Ȏŕȍ╩

Ȏŕȍ℗◓╩ Ȏ̆ ₮ ̂ ̃̔ 

 

6- 1- 2 ℗◓╩  

ῒҬ̔ 

℗╩ ̔ ᵬ ῤᴋ ₮ѿ ℗╩ ̕ 

ӈ╩ ̔ ╠ ӈ╩ ᵝ ̆ ľ╩ Ŀⱳ ӈ╩ ̕ 

̔ ℗◓╩ ̕ 

╠ ̔ ľ ӈ Ŀⱳ ᾢ ℗◓╩ ̕ 

╠ ̔ ᵬ ῤ ╠ ӊ ᾝ ̆

ӊ ̕ 

℗◓ ᵣ̔ ╩ Ҋ℗◓ ᵣ̆ ᵣ Ҭ ľ ᵣ Ŀ ̕ 

ᾟ ̔ ℗◓ ᵣ ֟ ᾟ ̆ Ҭ №̆ ׆

ᶷ Ҭ ̕ 



6   ⇔  

108 

 

6- 1- 3 ᾟ  

℗◓ ᵣ̔ ╩ Ҋ℗◓ ᵣ ̆ ᵣ ľ ᵣ Ŀ ̕ 

ᵣ %̔ ℗◓ ᵣ ̆ ᵣ ̕ 

ᵝ̔ ᵣ ₮ ̆Ḃԍ ₮ Ȃ ₯ľ Ŀ ץ ҩ

ṿȂ 

Ŷ ȍ℗◓ ᵣȎ̆ ᵣ ̆ ₯ ̆ ᴪ ̔

̆ Ҋ ₮ѿ ╩ ̔ 

 

6- 1- 4  

ŷ ̆ ₯ ̆ ↨ ℗◓ ╩ ̔ 
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6- 1- 5 ╩ ̂ ᵣ ̃ 

ȍ Ȏŕȍ ᵣ Ȏŕȍ ᵣȎ̆ ⌠XZ ҉̂ ₯ ΐ )̆

℗₮ ╩ Ҋ̔ 

 

6- 1- 6 ╩  

Ÿ Ҍ ȍ℗◓ ᵣȎ̆ Ҍ ᵣ ̆ Ҋ ̔ 
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6- 1- 7 Ҍ ᵣ  

Ź ╩ ̆ ȍ⇔ Ȏŕȍ╩ Ȏŕȍ ╩ ȎȂ 

2̃℗◓╩ ℗◓ ᵣ 

ŵ ᵣ ᵣ ᴆ̆ ⱴ ̆ ᵣ ⌠ ᵣῤ̂ ⱳ

10 \ ᵣ \ \ ⱴ ̃̕ 

Ŷ ȍ⇔ Ȏŕȍ╩ Ȏŕȍ℗◓╩ Ȏ̆ ₮ Ҋ̔ 

 

6- 1- 8 ℗◓╩  

̆℗◓ ᵣ ℗◓ ᵣ ᵬ ̆ ȍ℗◓ ᵣȎ̆ ᵣῤ ᾟ ᵣ

̕ Ҍ ȍ℗◓ ᵣȎ̆↕ ℗╩ ̆Ҍ ᵣ Ȃ 

ŷ ȍ℗◓ ᵣȎ̆ ᵣ % ҹ0̆ ᵝ Ҋ ̔ 
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6- 1- 9 ᵣ  

₮ѿ ╩ ̆ ᵣ ℗◓╩ ̆╩ Ҭ ᵣ ᵣ ̆

╩ Ҋ̔ 

 

6- 1- 10 ℗◓ ᵣ ᵝ 
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6.1. 2 █  

╩ Ҋ̆ ╠╩ ᵝ ̆ ╩ Ȃ 

 

6- 1- 12 ℗◓ ᵣ  

╠ ꜚ̔ ╠ѿҩ ӈ╩ ꜚ̕ 

ꜚ̔ ѿҩ ӈ╩ ꜚ̕ 

╩ ̔ ╩ Ҋ̆ḱ ╩ ╠ ̕ 

ԍ╩ ̔ ̆ᶏ ҍ╩ ̕ 

/ ̔ ץ ╩ ҉ / ᵣ ̕ 

╩ ̔ ╩ Ȃ 

6.1. 3 ӎ █  

ȁ҈ҩ ȁ ȁ ԍ ╠ ӈ Ȃ 

ȍ⇔ Ȏŕȍ╩ Ȏŕȍ ӈ ╩ Ȏ̆ ₮ȍ֜ԑ ӈ Ȏ 6- 1- 13Ȃ 

̔ ᵬ ῤ ̆ ̕ 

҈ҩ ̔ ᵬ ῤ ҩ ̆ ̕ 

ԍ ╠ ̔ ԍ ╠ ̆ ̕ 

̔ ̆ ̕ 

╠ ῤ ̔ ᵬ ῤ ╠ ӊ ᾝ ̆

ӊ Ȃ 

⇔ ̆ ╠ ῤ ̆ ̆ ץ

╠ ץ Ȃ 

₯ȍ Ȏ̆ ̆ ΐ ⌠ȍ Ȏ

̆ ₯ ̆ ѿҩ ̆Ḃԍ Ȃ 

̆ ȍ Ȏⱳ ̆ ץ Ḡ ꜚ ’Ҋ̆ └ ᾝ

ѿҩ ҉Ȃ 
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6- 1- 13 ֜ԑ ӈ  

6.1. 4 █  

╩ ңҩⱳ ̆⇔ ῏ Ȃ 

ῤ סּ῀ ᴆȂ 

ȍ⇔ Ȏŕȍ╩ Ȏŕȍ╩ Ȏ̆ ₮ Ҋ ̔ 

 

6- 1- 14 ╩  

Ҭ ῀ ╩ ̆ ̔XXX סּ ̆ ₮ ľ╩ ̔

XXX סּ Ŀ ̕ ₯ȍ Ȏ̆ ₮ ⱴ╩ ̔ 

 

6- 1- 15 ⱴ╩  
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סּ ̔ └ ᵬ ῤ סּ ᾝ̆⇔ ╩ ̕ ᵬ ῤ └ סּ

ҹ ̆ғ ҹּס ̕ 

╩ ̔ XȁYȁZ ̆⇔ ╩ ̕ Z 0׆̆ ⌠100 ̆

⇔ ╩ ̆ ̂0,100,10̃ 

╠╩ ̔ ≠ ℗◓╩ ⱳ ̆℗◓ ╠╩ ̆⇔ ҹ╩ ̆ ľ╩ Ŀ

╩ ̕ 

ľץ סּ Ŀ ⇔ ╩ ̆ ̆ ₯ľ Ŀ̆ ᵬ ῤ ӊ╠

῀ סּ ᾝ̆ ̆ ῒ ⱴ⌠ Ҭľ╩ ̔XXX סּ Ŀ Ҭ̔ 

 

6- 1- 16 Ҭ ╩  

╩ Ҭ ҩ ף≢№ ѿҩ╩ ̆ ᴋᵥ Ҋ̆ ₯ ̆ ᴆ℗ ⌠

ף ╩ ᵝ ῀╩ ̕ 

ȍ⇔ Ȏŕȍ╩ Ȏŕȍ╩ Ȏŕȍ῏ Ȏ ╩ ׆ Ҭ ₮Ȃ 

6.1. 5 ∕ ꜠ █  

1.⇔ ꜚ ╩  

ꜚ └҈ ᴋ ᵝ╩ Ȃ 

ː ῀ ᶛ ᴆ̔ ᵣ .3dm .3dm ̆ ȍ⇔ Ȏŕȍ╩ Ȏ

ŕȍꜚ ╩ Ȏŕȍ⇔ ꜚ ╩ Ȏ̆ ᵣ҉ ₮ ѿҩ ╩ ̆╩ Ҭ ѿҩ҈

̆ Ҋ Ȃ 

Ŷ ₯ ꜚ҈ ᴋ ̆ ҈ Ҋ╩ ᵝ ̆ ꜚ ╩

Ȃ 
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6- 1- 17 ꜚ ╩  

2. ⇔ ╩  

ץ ╩ Ҍ ℗◓̆Ḃԍ Ҍ ╩

Ҋ Ȃ 

 

6- 1- 18 ╩  

6.1. 6 █  

1.└ᵬ ‰╩  

╩ Ҋ̆ ╩ └ ᵬȂ 

ȍ⇔ Ȏŕȍ╩ Ȏŕȍ╩ Ȏŕȍ╩ ℗◓Ȏ̆ ₮╩ ̔ 
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6- 1- 19 ╩  

╩ ῤ ̆ ῤ ℗◓ ᵣȁ ᾟ ȁ ₮ ȁ╩

ȁ ȁ℗◓ ᵣȁ ᵝȁ ᴋӥ ̆ῒҬ №ҹ ȁ ‰ȁ

҈ ̆ ᴋӥ №ҹ ȁ ‰ȁ ‰1҈ ̆ ₯ ̕ ╩ ῤ ̆

‰╩ Ȃ 

  

6- 1- 20 ‰   

  

6- 1- 21 ᴋӥ ‰ ‰2  
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6- 1- 22 ‰╩  

2. ℗◓ 

ᵬ ῤץ ̆ ̆ ╩ └₮ ̕ 

ȍ⇔ Ȏŕȍ╩ Ȏŕȍ ╩ Ȏ̆ ᵬ ῤ סּ סּ

6- 1- 23Ҭ ̆ ₮ 6- 1- 24Ȃ 

   

6- 1- 23 ℗◓                              6- 1- 24 ℗◓  

 

╩ ̔ ῀ └╩ ̆ ῀Ă ҉ ҹA- A` 

҉ ̔ ℗◓╩ ҉ ᵝ  

Ҋ ̔ ℗◓╩ Ҋ ᵝ  

̔ ╩ ῤ ̔℗◓ ᵣȁ ᾟ ȁ ₮ ȁ╩ ȁ

ȁ℗◓ ᵣȁ ᵝȁ ᴋӥ ̕  

̔ ᵬ ῤ ╩ ҉ Ҋ ᵝ ̕ 

̆ ₯ ̆ ᵬ ῤ ╩ ̔ 



6   ⇔  

118 

 

6- 1- 25 ℗◓  

3. ℗◓ 

6- 1- 26̆ ѿ ᵣ ѿ Ȃ ȍ⇔ Ȏŕȍ╩ Ȏŕȍ╩ Ȏŕȍ

℗◓Ȏ̆ ̆ ᵬ ₯ ̆ ₮ 6- 1- 27Ȃ 

  

6- 1- 26 ᵣ                           6- 1- 27 ℗◓  

 

℗◓ ̔ ԍ ℗◓╩ ̕ 

↓╩ ̔ ѿ ↓╩ ̆ ↓╩ ̕ 

ῒᵩ ҍ ╩ ⱳ ̕ ₯ ̆ ╩ 6- 1- 28Ȃ 
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6- 1- 28 ℗◓   

 

4. ℗◓ 

└ ̆℗◓ ╩ ̆╩ └ ₮

Ȃ 6- 1- 29̆ ѿ ᵣ ȍ⇔ Ȏŕȍ╩ Ȏŕȍ╩ Ȏŕȍ ℗◓Ȏ̆

₮ 6- 1- 30Ȃ 

   

6- 1- 29 ᵣ                         6- 1- 30 ℗◓ ╩  

 

℗◓ ľ Ŀ̆ ₯ȍ Ȏ̆ ᵝ Ȃ

6- 1- 31Ȃ 
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6- 1- 31 ℗◓ ╩  

6. 2  ῇ 

ȍ ῀Ȏ Ҭ ῀ ȁ ȁ ᶛȁ ̆ᶏ ⱴ ꜚ ̆

Ȃ 

6. 2.1 ῇ  

ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ̆ ₮ľ ῀ Ŀ ̂ ̃̆ ȍ Ȏ

ᵝ ̆ Ἕ ṿ̆ ץ ῀ ȁ Ȃ 

̆ ₯ȍ Ȏ ̆ ᵬ ₯ ᵝ ῀ ᵝ Ȃ

ⱳ ̆ ץ ῀⌠҈ Ҭ̆ ԍ ȁ└ ᵬȂ 

 

6- 2- 1 ῀  
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6. 2.2 ῇ OLE  

3DMine Plus ᴆҬ ᴆ ҍ ῀̆ Excel ᵬҹOLE ̆

῀⌠3DMine Plus ᴆҬȂ ȍ⇔ Ȏŕȍ ῀ȎŕȍOLE ȎȂ 

 

6- 2- 2 ῀OLE  

6. 2. 3 ῇ  

ŵ ῀ ῀ ᵣ ᴆ̆ ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ̆ ₮

Ҋ ̆↓₮ ᶫ ̆ ₯ȍ ᴆȎ̆׆ ҉ ῒז ̆

֓ ᴆľC: \ 3DMine Plus Mining Software \ common\ texture ĿҬȂ

ץ Ҭ ̆Ӟ ץ Ἕ Ḡ ₮ Ȃ 

 

6- 2- 3 ῀  

Ŷ ῀ ̆ḱ ᶛ̆ ᶛ ῀ ᾝ Ṑ ̆ᶛ 10
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ᾝ ҹ №ӊѿ ᾟ⌠ ҉Ȃ ₯ ̆ ᴪ

̆ ₯ ҈ ̆ ῀̆ Ҋ ̔ 

 

6- 2- 4 ῀  

6. 2. 4 ῇ  

ŵ ᶛ ᴆ̔ ῀ .3dm̕  

Ŷ ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ̆ ₮ Ҋ ̆ ₯ȍ Ȏ̆ ₮

ᴆ ̆ ῀ ľ .jpg Ŀ̕ 

 

6- 2- 5  

ŷ ₯ȍ Ȏ ̆ ̆ ҉ ѿҩ ̆Ῥ ҉

ѿᵝ ̆ Ῥ ҉ ԋҩ ̆ ‰ ⌠ ҉Ȃ

Ҋ̔ 

   

6- 2- 6 ῀ ╠  
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6. 2. 5 ῇ ᶡ 

ŵ ᶛ ̆ҹ ҍ ⱴ ᶛ̆ ȍ⇔ Ȏŕȍ ῀Ȏŕȍ ᶛȎ̆ ₯ѿ

ȍ ⱴȎ̆↕ ῀ѿҩ ᶛ ̆ ≠ ῀3ҩ ̆№≢ ῒף Ȃ

− ̆ ₯ ╠ ̆ Ҭ − Ȃ 

 

6- 2- 7 ῀ ᶛ 

Ŷ ҉ ̆ ₯ȍ Ȏ̆ ᵬ Ҋ ₮ ↨ ᶛ  ̔

 

6- 2- 8 ᶛ  

ŷ ḱ ᶛ̆ ᶛᵝ ₯ ̆ ₮ Ҋ̔ 

 

6- 2- 9 ᶛ  

ḱ ̔ ꜚ ᶛ ȁ ᶛ ȁ ᶛȁ ҍ

ᶛȁ ᶛ ̆ᶏ ᶛ ̕ 
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6- 2- 10 ḱ ᶛ /  

 ̔ ᶛ ̕ 

ῤ ̔ ҍ ῀ ᶛ ѿ ̆ ץ ȁ ȁ Ȃ 

6. 2. 6 ῇ  

῀ ̆ ̆ ӈ Ȃ 

ŵ ᶛ ̆ ῀ ᶛ: 05 .3ds ᴆ̆ 1 Pb ᵝṿ( ᵝ%)̆

0~30̆ 30~40̆40~50̆ 50~60̆60~999₃ҩ ̕ 

Ŷ  ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ̆ ₮ ῀ ̆ Ҋ ̔ 

 

6- 2- 11 ῀  

̔ ῀ ̕ 

ⱴ̔ ⱴѿ ȁṿ Ḥ ̕ 

╠ ̔ ╠ ̆ ₮ľ ╠ №

Ŀ ̂ Ҋ ̃̕ 



3DMine Plus ᴆ  

125 

 

6- 2- 12 ╠ №  

̔ ̕ 

ṿ ṿ̔ ᴆ ꜚ ₮ ᴆ ṿ ṿ̕ 

№ ̔№ ҽ ȁ ȁ Ȃ҉ Ҭ ҽ ̆

ѿҩ№ ̔ 

ҽ ̔ ӊ ľ̕Ŀץ ̆ 0̕1̕3̕9̆ -0׆ 1̆1- 3̆3- 9 Ḥ ̕ 

̔ ӊ ľ,Ŀץ ̆ 1̆300̆ 5̆ 1ҹץ ̆300ҹ ̆5ҹ №

Ḥ ̕ 

̔ ң҉ץ Ȃ 

ŷ ̆ ῀ ₮3 ṿ̆ ץ ḱ ̆ṿ ṿ₮ ̆

№ ̔ 

Ÿ ₯ȍ Ȏ ̆ Ҋ ₮ ̆ 6- 2- 13 ̔ 

 

6- 2- 13  
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6. 2. 7  

╠ ᴆ ҩ ̆ ̆Ḃԍ№ Ȃ 

ŵ ᶛ ̆ ῤ ῀ ᶛ̔05_ .3ds ᴆ̕ 

Ŷ ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ̆ ₮ ╠ ̆ Ҋ  ̔

 

6- 2- 14  

̔↓₮ ԍ XȁYȁZ ҩ ṿ̕ 

ṿ ṿ̔ ̕ 

ᶏ̔ Ȃ ᶛҬ̆ ױ 1- Pb ᵝ9999999~0׆

Ȃ 

ŷ ̆ ₮ ̂ ̃̆ Ҋ ҩ ̆

ȁ ṿȁҬṿȁ ȁ ‰ Ȃ 

ḱ ȁ ȁ └ ̆ ҉ ₯ ̆ ₮ ̆

ȍḱ ȎȂ 

 

6- 2- 15  
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6. 2. 8 ῇ  

ŵ ᶛ ̆ ῤ ѿ ҍ .3dm ᴆ̕ 

Ŷ ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ̆ ₮ ̔ 

 

6- 2- 16 ῀  

‰ ̔Ҋ ↓ Ҭ ̆ ᶛȁᵣ ȁ Ȃ ╠

ץ ᵣ ᴆ.3dm Ḡ ľC:\3DMine Plus Mining Software \common\deviceĿ ᴆ

ҬȂ ץ ῒז ᴆ ̆Ӟ ץ 3DMine Plus ⱳ

Ȃ 

̔ ῀XȁYȁZ ṿȂ 

ŷ ̆ ̆ ץ ᴋᵥᵝ ₯ ̕

̆↕ ꜚ ⌠ ᵝ Ȃ ҩ ԍ ҉̆ ľ Ŀⱳ

Ȃ 

 

6- 2- 17 ῀  
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6. 3   

Ҭ ⱴ Ȃȍ Ȏⱳ ȁ ȁ ȁ ȁ

ȁң ȁ҈ ̆ ץ Ȃ ̆ ץ ῀ῒז Ḥ Ȃ 

6. 3.1  

ȍ⇔ Ȏŕȍ Ȏŕȍ Ȏ̆ ₮ľ Ŀ ̆ ץ ȁ

ȁ ᵝ Ȃ 

 

6- 3- 1  

6. 3.2  

ԍ ҉ Ȃ 

ŵ ѿ ̆ Ȃ ╠̆ ȍ Ȏⱳ ̆Ḡ

‰ ⌠ ҉Ȃ 

Ŷ ȍ⇔ Ȏŕȍ Ȏŕȍ Ȏ̆ ⌠ ѿҩ ̆Ῥ ⌠ ԋҩ

ѿᶷ ̆ ȁ ₮ ̆ 6- 3- 2Ȃ 

ḱ ̆ ₯ ᵝ ̆ ₮ Ȃ 



3DMine Plus ᴆ  

129 

         

6- 3- 2                            6- 3- 3  

6. 3.3  

ѿ ԍẁ ̆ ԍ Ȃ 

ȍ⇔ Ȏŕȍ Ȏ ŕȍ Ȏ̆ ᵬ ᵌԍ ̆ 6- 3- 3Ȃ 

6. 3.4  

ȍ⇔ Ȏŕȍ Ȏ ŕȍ Ȏ̆Ҋ ѿ ̆ XȁY ̆ ȍ

Ȏ פ ̆Ḥ ҍ ̆ Ҋ̔ 

 

6- 3- 4  

6. 3.5  

ԍ ̆ ȍ⇔ Ȏŕȍ Ȏŕȍ Ȏ̆

̆ ₯ ̆ ₮ Ȃ Ҋ ̔ 
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6- 3- 5  

6. 3.6  

ȍ⇔ Ȏŕȍ Ȏ ŕȍ Ȏ̆ ̆ ꜚ ׆

̆ Ҋ ̔ 

 

6- 3- 6  

6. 3.7 ҩ  

ȍ⇔ Ȏŕȍ Ȏŕȍң Ȏ̆ᶭ ң ̆ ң ӊ ң

̆ Ҋ ̔ 

 

6- 3- 7 ң  

6. 3.8 Ҏ  

ȍ⇔ Ȏŕȍ Ȏŕȍ҈ Ȏ̆ ᴋ ҈ҩ ̆ ̆ Ȃ
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ᶛ ̆ᶭ ₯Ҋ 1̆ 2̆ 3̆ Ҋ̔ 

 

6- 3- 8 ҈  

6. 4   

ңҩ ӊ ᾝ Ạ Ȃ 

6. 4.1 ┼  

1. └ 

ȍ⇔ Ȏŕȍ Ȏŕȍ └Ȏ̆ Ҋ ̔ 

 

6- 4- 1  

̆ ꜚ └₮ ̆ ₯

ᵬ ̆ └ ₯ ̆ ₮ ȍ ȎȂ Ҋ̔ 

 

6- 4- 2   

₯ └ ̆ ₮ľ Ŀ ̆ ȁ ȁ ȁ
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̆ ץ ḱ Ȃ ̆ ץ ҹ Ȃ 

 

6- 4- 3  

2. ⇔  

ῒז ᾝ̂ ȁ ) ҹ Ȃ 

 

6- 4- 4 ⇔  

̔ ҹ ̆ ≢ ҹ ̆ ҉

῍ ̆ ֓ ѿ ῤ ҹ ױ ῍ץ ̆ ҩ

Ȃѿ ṿ Ȃ 

3.  

ңҩ Ȃ 

4.  

Ȃ Ӟ ̆ ṿ ҹ ṿȂ

Ҍ Ȃ 

5. ҹ  

ᾝ̆Ҍ ̆ ҹ

Ȃ 
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6. 4.2  

ȍ⇔ Ȏŕȍ Ȏŕȍ Ȏ̆ ̆ ץ

̆ ₮ Ḥ Ȃ 

῀ Ȃ 6- 4- 5 Ȃ 

 

6- 4- 5   

 

 

6. 5   

҉ ҩץ ₮ Ȃ 

 

6- 5- 1  

1. └ 

ꜚ ₮ ̂Ӟ ץ ⌠ ҉) ᵝ └ Ȃ ԍ ̆

Ȃ 




















































































































































































































































































































































































