
3DMine ᴆ  

 

 



 

╠    

ᶏ 3DMine ҙ ᴆȂ 

3DMine ᴆ ֤҈ ҙ ᴆ Ὲ ῤ ѿ ῃҬ ȁΐ

Һ ֟ ҈ ҙ ᴆȂ3DMine ᴆ ᴆ ⱳ

҉̆ ᾟ№ ԅ ᴆ ῤ סּ ֟ Ҍ ӊ ̆ ҈ ҙ ᴆ ᴨ ҍ

ῤ ‰ ̆ᶏ 3DMine ᴆ ῤ ‰ ̆ ῤ

ᵬ Ȃ 

3DMine ᴆ ᾢ ҈ ̆ ᾢ ᴆ҈ Ȃ

Ҍ ԍԋ └ ᴆ̆3DMine ᴆ ȁỮ ȁ └ ҹѿᵣ̆ ҈

҉ ȁỮ ᵀ ȁ ȁ ֟ȁ └ ᵬȂ3DMine ҙ ᴆ ץ

ԍ ȁ ȁ ֟ ̆ Ⱶῤ ᵣ ֟ סּ ȁ

ȁ ȁ Ữ ̕ Ҋ ȁ ⅞ ȁ

ȁ ᴨ ȁ Ҋ ᴨ ̕3DMine ᴆ ֟ ҍ ⅞ ҈

̆ ҹץ ȁ ֟ ᶫ Ȃ 

֤҈ ҙ ᴆ Ὲ ᴆ ȁ ҹѿᵣ ᴑҙȂ

ᴆ ΐ סּ ῏ ᵬ ȁ ȁ ȁ

Ȃ Ḡ ԅ ᴆ Ғҙ ȁ ȁ ̕

ᶫ Ⱶ̆ Ḡ ᶏ Ȃ 

֤҈ ҙ ᴆ Ὲ ₮ԅľ ҙOffice Ŀ ̆ ᴆ ӊ∆ ԅľ

ȁ Ҥ ȁⱳ ȁ ȁ῀ Ŀ ↕Ȃ ₃ Ҍ ̆3DMine

ᴆ ⱳ ȁ ȁ ᾟ ⱬ ⌠ԅ ҙ ᾢ Ȃ 2014

3DMine ᴆ ᵣ ԅῃ ̆ ԅ ȁⱳ ⱴ

3DMine ҙ ᴆ2014.3 Ȃ 

ң ᴰ ₃ᵥ 3DMine

ᴆỮ ᵀ № ≠ ԅ Ҭ ҙ ᵀ ᴪ ֟ Ữ Ҭ

Ғ ̆ ֟ Ữ Ȃ₱ ̔ 

http://114.112.169.77/index.php?m=content&c=index&a=show&catid=15&id=339 

http://www.mlr.gov.cn/zwgk/zytz/201404/t20140403_1311290.htm 

ҹԅ ῃ ׃ ᴆ ⱳ ̆ Ḃ ԍ ᴆ ӟ̆ᶭ

2014. 3 ⱳ ̆ ױ Ώԅ ȇ ȈȂ 

ȁ ̆ ȇ Ȉ Ώ Ҭⱬ ῤ ȁ ӈ ̆

http://114.112.169.77/index.php?m=content&c=index&a=show&catid=15&id=339
http://www.mlr.gov.cn/zwgk/zytz/201404/t20140403_1311290.htm


 

ᵬ ₮̆ᶏӊ ҹ ῀ ΐӥȂ ⱳ ᵬ ̆ ץ ᴆ

ꜛ ᴆῈ ᶫ , Ӟ ᴆ Ȃ ԍ ̆

Ḇ̆ד ᾧ₮ ̆ ̆ ̆Ӟ № ᶏ ₮ Ȃ 

ᶏ Ҭ ⌠ ̆ ֤҈ ҙ ᴆ Ὲ

 3dmine@3dmine.com.cn Ȃ 

 

ᾭ    

 

֤҈ ҙ ᴆ Ὲ Ҍ ԍ ᶏ ᴆ ᴋ̆ӞҌ

Ҭ ȁ ץ ῒ Ȃ ῒ ᴋᵥ ᴆ̆

Ҍף Ὲ ᴆ Ȃ 

 

    

 

֤҈ ҙ ᴆ Ὲ 3DMine ҙ ᴆ Ҭ Ȃ ֤҈

ҙ ᴆ Ὲ ̆ᴋᵥ ᵝ ҩֲҌ ᴋᵥץ ᴆ ᶫ Ạῃ

└ȁ ȁ₮ ᴰ Ȃ 3DMine ҙ ᴆ ᶏ ̆ ҍ ֤҈ ҙ ᴆ

Ὲ ̆ ̆ ץ ȁṢ ӯȂ ӊ ̆ᴋᵥ └ȁ

ȁ₮ ȁᴰ ᶏ 3DMine ҙ ᴆ ҹ ᷅ ̆ ֤҈ ҙ ᴆ Ὲ

≠└ ᷅ ҹ̆᷅ ֲ ᷅ ҹ֟ ѿ℗ ᴋȂ 

mailto:3dmine@3dmine.com.cn


3DMine ᴆ  

  

1  3DMine ᴌ  ............................................................................................................ 1 

1.1  3DMine ᴆ ⱳ  ........................................................................................................... 1 

1.2  3DMine ᴆ  ............................................................................................................... 2 

1.3  ꜚ 3DMine ᴆ .............................................................................................................. 3 

1.4  3DMine ᴆ ᵬ  ......................................................................................................... 11 

1.5  3DMine ᶏ ᶛ ................................................................................................................. 13 

1.5.1 ᶕ  .......................................................................................................... 13 

1.5.2 ᴌ  .................................................................................................................. 15 

1.5.3 ӎ .......................................................................................................... 15 

1.5.4 ԑ /Ҏ ԝ  ............................................................................................ 16 

2  3DMine ᴌ  .................................................................................................................. 17 

2.1  ...................................................................................................................................... 17 

2.1.1 ₴  .......................................................................................................................... 17 

2.1.2  .......................................................................................................................... 17 

2.1.3  .................................................................................................................. 18 

2.2  ...................................................................................................................................... 19 

2.3 ᴆ  ...................................................................................................................................... 22 

2.3.1 ᴌ  .......................................................................................................................... 22 

2.3.2 ᴌ ῇ .......................................................................................................................... 23 

2.3.3 ᴌḦ  .......................................................................................................................... 23 

2.3.4  .......................................................................................................................... 25 

2.3.5 ₴ Excel ....................................................................................................................... 26 

2.3.6 ῗ ᴌ .................................................................................................................. 26 

2.3.7 ꜡ .......................................................................................................................... 26 

2.3.8 ₴  .......................................................................................................................... 26 

2.4 ᵬ ...................................................................................................................................... 27 

2.4.1  .......................................................................................................................... 27 

2.4.2  .......................................................................................................................... 27 

2.4.3  ...................................................................................................................... 29 

2.4.4 ᵩ  .......................................................................................................................... 32 

2.4.5  .................................................................................................................................. 34 

3  ∕  ................................................................................................................................. 36 

3.1 └  ...................................................................................................................................... 36 

3.2 └  .................................................................................................................................. 37 

3.3 └  .................................................................................................................................. 40 

3.4 └  .................................................................................................................................. 40 

3.5 └  ...................................................................................................................................... 41 

3.6 └ .......................................................................................................................................... 43 

3.7 └ ȁԐ  ...................................................................................................... 44 

3.7.1 ┼  .......................................................................................................................... 44 

3.7.2 ┼Ԝ  .......................................................................................................................... 45 

3.7.3 ┼  .................................................................................................................. 45 

3.8 ⇔ .......................................................................................................................................... 46 

3.9  ...................................................................................................................................... 46 



3DMine ᴆ  

 

 

3.10  ..................................................................................................................................... 47 

3.11 ᾟ  ..................................................................................................................................... 48 

3.12 ╩ ............................................................................................................................................ 50 

3.12.1 ∕ ꜠ █  ................................................................................................................ 51 

3.12.2 ⅓◙█  ........................................................................................................................ 52 

3.12.3 ╦/ ꜠█  ...................................................................................................... 56 

3.12.4 ӎ █  ................................................................................................................ 57 

3.12.5 ∕ █  ................................................................................................................ 58 

שּ 3.12.6  .................................................................................................................... 60 

3.13 ῀............................................................................................................................................ 62 

3.13.1 ῇ  ........................................................................................................................ 62 

3.13.2 ῇ  ........................................................................................................................ 63 

3.13.3 ῇ  ........................................................................................................................ 64 

3.13.4 ῇ ᶡ ........................................................................................................................ 65 

3.13.5 ῇ  ........................................................................................................................ 67 

3.13.6  ........................................................................................................................ 69 

3.13.7 ῇ  ........................................................................................................................ 70 

3.14 ............................................................................................................................................ 71 

3.14.1  ........................................................................................................................ 71 

3.14.2  ........................................................................................................................ 72 

3.14.3  ........................................................................................................................ 72 

3.14.4  ........................................................................................................................ 73 

3.14.5  ........................................................................................................................ 73 

3.14.6  ........................................................................................................................ 74 

3.14.7 ҩ  ................................................................................................................ 74 

3.14.8 Ҏ  ................................................................................................................ 75 

3.15  ........................................................................................................................................ 76 

3.15.1 ┼  .................................................................................................................... 76 

3.15.2  ........................................................................................................................ 77 

4   ................................................................................................................................. 78 

4. 1 └.............................................................................................................................................. 78 

4.1.1 ◑⅓ .................................................................................................................................. 78 

4.1.2 ┼ .................................................................................................................................. 79 

4.1.3 ┼ ...................................................................................................................... 79 

4.1.4 ┼  ...................................................................................................................... 79 

4.1.5 ┼  .......................................................................................................................... 79 

4.2 .............................................................................................................................................. 80 

4.2.1  .................................................................................................................................. 80 

4.2.2 └  .................................................................................................................. 80 

4.2.3  ...................................................................................................................... 81 

4.2.4 Excel  .............................................................................................................. 81 

4.3  ...................................................................................................................................... 82 

4.3.1  .......................................................................................................................... 82 

4.3.2 Ὴ  .......................................................................................................................... 83 

4.3.3  .......................................................................................................................... 84 

4.3.4 ᵒ .......................................................................................................................... 84 



  

 

4.3.5 ∕  .......................................................................................................................... 85 

4.3.6  ...................................................................................................................... 85 

4.3.7  ...................................................................................................................... 86 

4.4  ...................................................................................................................................... 86 

4.5 − .............................................................................................................................................. 87 

4.6 ꜚ.............................................................................................................................................. 87 

4.7 └  ...................................................................................................................................... 88 

4.8 .............................................................................................................................................. 89 

4.9 .............................................................................................................................................. 90 

4.10 Ἕ............................................................................................................................................ 90 

4.11 Ẓ ............................................................................................................................................ 91 

4.12 ◄............................................................................................................................................ 92 

4.13 ᵈ  ........................................................................................................................................ 93 

4.14 ............................................................................................................................................ 94 

4.15  .................................................................................................................................... 94 

4.16 ............................................................................................................................................ 95 

4.17 ṕ ............................................................................................................................................ 96 

4.18 ............................................................................................................................................ 97 

4.19  .................................................................................................................................... 98 

5  ......................................................................................................................................... 99 

5.1 .......................................................................................................................................... 99 

5.2 ᵝ  .............................................................................................................................. 99 

5.3  .................................................................................................................................... 100 

5.4 ң  .................................................................................................................................... 101 

5.5 ҈  .................................................................................................................................... 102 

5.6 ҈  .................................................................................................................................... 103 

5.7 ᵣ  .................................................................................................................................... 103 

5.8  .................................................................................................................................... 104 

5.9  ................................................................................................................................ 106 

5.10 ң Ḥ  ...................................................................................................................... 107 

5.11 №  ...................................................................................................................... 107 

6  Ί ............................................................................................................................... 108 

6.1 ῏ԍ ᵬ ............................................................................................................................ 108 

6.1.1  ........................................................................................................................ 108 

6.1.2  ........................................................................................................................ 109 

6.1.3  ........................................................................................................................ 110 

6.1.4  ........................................................................................................................ 110 

6.1.5 ꜠  .....................................................................................................................111 

6.1.6  ............................................................................................................ 112 

6.1.7 ∕  ............................................................................................................ 114 

6.1.8 ◑ .................................................................................................................... 116 

6.2  .................................................................................................................................... 117 

6.2.1 Zẅ ............................................................................................................................ 117 

6.2.2 ẅ  ................................................................................................................ 118 

6.2.3  ........................................................................................................ 119 

6.2.4  ........................................................................................................ 120 

6.2.5 ҩ  ................................................................................................................ 121 



3DMine ᴆ  

 

 

6.2.6  ................................................................................................................ 122 

6.3 ῏ԍ ᵬ ............................................................................................................................ 123 

6.3.1 ֢  ............................................................................................................................ 123 

6.3.2  ............................................................................................................................ 124 

6.3.3 ҏ ꜘ  .................................................................................................................... 124 

6.3.4 ꜘ  ................................................................................................................ 125 

6.3.5 ᵣ ∕  ........................................................................................................ 126 

6.2.6 ғҎ ֢  ........................................................................................................ 127 

6.2.7 Ḫ └ EXCEL  ............................................................................................ 127 

6.4  ................................................................................................................................ 128 

6.5 ҍ  ................................................................................................................................ 130 

6.5.1  ᵯ  ........................................................................................................ 130 

6.5.2  ᵯ  ................................................................................................................ 131 

6.5.3 /  ...................................................................................................... 132 

6.5.4  .................................................................................................................... 133 

6.6  ............................................................................................................................ 134 

7   ........................................................................................................................... 137 

7.1  ................................................................................................................................ 137 

7.1.1  .................................................................................................................... 137 

7.1.2  .................................................................................................................... 139 

7.2  ................................................................................................................................ 140 

7.2.1 ꜘ  ........................................................................................................................ 141 

7. 2.2 ῇ  ........................................................................................................................ 142 

7.2.3 ῇ Excel  ............................................................................................................ 145 

7.2.4 ῇ◑  ............................................................................................................ 147 

7.2.5 ᵲ ........................................................................................................................ 148 

7.3  .................................................................................................................................... 149 

7.3.1  ........................................................................................................................ 149 

7.3.2  ................................................................................................................ 150 

7.4  .................................................................................................................................... 153 

7.5  .................................................................................................................................... 156 

7.5.1  ............................................................................................................ 156 

7.5.2  ............................................................................................................ 158 

7.5.3 ᵩῪ  ........................................................................................................ 163 

7.6 ᴰ Ữ  ............................................................................................................................ 164 

7.6.1  ........................................................................................................................ 165 

7.6.2 Ỵ  ........................................................................................................................ 172 

7.6.3 Ỵ  ........................................................................................................................ 179 

7.7  ............................................................................................................................ 182 

7.7.1  .................................................................................................................... 182 

7.7.2 █ ₴  ........................................................................................................................ 186 

8   ............................................................................................................................... 190 

8.1 DTM  ............................................................................................................................ 190 

8.2 ⌠ DTM  ........................................................................................................................ 192 

8.3 ⇔ ṿ  ................................................................................................................................ 194 

8.3.1 DTM ẅ  ..................................................................................................................... 195 



  

 

8.3.2 ẅ  .................................................................................................................... 197 

8.3.3 ẅ  .................................................................................................................... 198 

8.4 ң DTMӊ ֜  ........................................................................................................................ 200 

8.5 DTM  ........................................................................................................................ 200 

8.6 ᵀṿ .................................................................................................................................... 201 

8.7 ҈  ................................................................................................................................ 204 

8.8  .................................................................................................................................... 206 

9  ᵩ  ............................................................................................................................... 207 

9.1 ҈  ................................................................................................................ 207 

9.2 ҈  ................................................................................................................................ 208 

9.2.1 Ӑ Ҏ  .................................................................................................... 209 

9.2.2 Ὺ Ҏ  ........................................................................................................ 210 

9.2.3 Ҏ  ................................................................................................................ 210 

9.2.4 └ Ҏ  ............................................................................................ 211 

9.2.5 ᶕ ⅎ  ................................................................................................................ 212 

9.2.6 / ᵩ .............................................................................................................. 214 

9.2.7 └  ............................................................................................................ 214 

9.2.8 └  ............................................................................................................................ 215 

9.2.9 үҎ  .................................................................................................................... 215 

9.2.10 ᵣ █  .............................................................................................................. 216 

9.3 ╩  ............................................................................................................................ 217 

9.3.1 ꜘ  ................................................................................................................ 218 

9.3.2 █  ................................................................................................................ 219 

9.3.3 ӎ█  ............................................................................................................ 223 

9.3.4 ∕ ꜡█  ................................................................................................................ 225 

9.4 ҈  ................................................................................................................................ 226 

9.4.1 ∩ Ὺ Ҏ  ................................................................................................ 226 

9.4.2 ∩ ғ ֢ Ҏ  ........................................................................................ 226 

9.4.3 ∩ ҏ Ҏ  ............................................................................................ 227 

9.5 ҈  ................................................................................................................................ 228 

9.6 ᵣ ҍᴨ  ........................................................................................................................ 228 

9.7 ᵣᵣ  .................................................................................................................................... 229 

9.8 ᵣ  .................................................................................................................................... 230 

9.9 ᵣ ΐ .................................................................................................................................... 232 

9.9.1 ∕ ⅎ  .................................................................................................................... 232 

9.9.2 Ὺ  .................................................................................................................... 234 

9.9.3 Ԝ ᵩ ................................................................................................................ 234 

9.9.4 ₴ FLAC3D  .......................................................................................................... 235 

9.9.5 █ ᵩ ........................................................................................................ 235 

10  ᵩ  ............................................................................................................................. 237 

10.1 ᵣ  .......................................................................................................... 238 

10.2 ᵣ Ḡ  .......................................................................................................... 239 

10.3 ⱴ  .......................................................................................................................... 240 

10.3.1 ᴌ  .............................................................................................................. 240 

10.3.2  ...................................................................................................................... 243 

10.4  .................................................................................................................................. 245 

10.5 ṿҍ ᵣ  ...................................................................................................................... 245 



3DMine ᴆ  

 

 

10.5.1 ҅ ẅ ...................................................................................................................... 246 

10.5.2  .......................................................................................................... 247 

10.5.3 ᵩ  .......................................................................................................... 250 

10.6 ᵣ  .................................................................................................................................. 252 

10.7  .................................................................................................................................. 254 

11   ............................................................................................................................. 261 

11.1  .............................................................................................................................. 261 

11.1.1 Ҏ  ...................................................................................................................... 261 

11.1.2  .......................................................................................................................... 263 

11.1.3  .......................................................................................................................... 265 

11.2 Ҋ  .................................................................................................................................. 266 

11.2.1  .............................................................................................................. 266 

11.2.2 ῇ .......................................................................................................... 269 

11.2.3 Ҏ  .......................................................................................................... 270 

11.2.4 4ү Ὺ Ҏ  .............................................................................................. 271 

11.2.5 ҿ  .................................................................................................. 272 

11.3  .................................................................................................................................. 274 

11.4  .......................................................................................................................... 278 

11.5 ₮ .................................................................................................................................. 279 

11.6  .................................................................................................................................. 281 

12   ..................................................................................................................... 284 

12.1  .......................................................................................................................... 284 

12.2  .................................................................................................................................. 285 

12.3 ⅞ .................................................................................................................................. 294 

12.3.1 ӎ  ...................................................................................................................... 295 

12.3.2 ⅓  .......................................................................................................... 296 

12.3.3 ⅓  .......................................................................................................... 299 

12.3.4  .................................................................................................................. 303 

12.3.5  .................................................................................................................. 306 

12.3.6  .................................................................................................................. 307 

12.4  .............................................................................................................................. 308 

13  Ґ  ..................................................................................................................... 315 

13.1 ᵣ  .................................................................................................................. 315 

13.1.1 ┼  ...................................................................................................... 315 

13.1.2 Ҳ  .................................................................................................. 316 

13.1.3 Ҳ  ...................................................................................... 316 

13.1.5  .............................................................................................................. 318 

13.2 ֜  .............................................................................................................................. 321 

13.3  .................................................................................................................................. 323 

13.3.1 ∕  .......................................................................................................... 323 

13.3.2 ∕  ...................................................................................................... 325 

13.3.3  ...................................................................................................................... 327 

13.3.4 Ҳ ᵩ ...................................................................................................................... 330 

13.3.5  .................................................................................................................. 330 

13.4 ⅞ .................................................................................................................................. 331 



  

 

14  ₴  ............................................................................................................................. 335 

14.1 ῀  .......................................................................................................................... 335 

14.2 ῀ /  .................................................................................................................... 337 

14.3 ῀ ᴆ .......................................................................................................................... 341 

14.4 ῀  .............................................................................................................................. 342 

14.5  .............................................................................................................................. 343 

14.6  .................................................................................................................................. 345 

   ............................................................................................................................................ 347 



3DMine ᴆ  

1 

1  3DMine ᴌ  

 

 3DMine ᴆ  

 ᴆ ᵬ  

 ᴆᶏ ᶛ 

׃ 3DMine ᴆ ȁ ᵬ ȁᶏ ̆ ᶏ ȁ ᴆ

ԋ ȁ҈ ῤ Ȃ 

1.1  3DMine ᴌ ꜗ  

3DMine 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 ᴆ̆ҍ

Surpac 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 ̔ ῃ ῇ ̆ ᵣ ̆ ᵣ ꜚ

( ᵣῤ ȁ ҉Ҋȁ ῤ ȁ ṿ )Ȃ ̆ ԍᴋᵥ ᵣ ᵀṿȁ

Ȃ 

6.  ᵝᵀ ̔ ╩ ȁ ȁ ȁ ᾥ

Ữ Ȃ ԅҍ ῤᴰ ľ҈ ĿȂ 
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7. ̔ ԅ ᵬ ̆ ҈ ȁ№ ȁ ȁῈ

Ȃ ȁ ̆ ⌠ Ȃ

̆ ḱ ᵝᵀ ̆Ӟ ץ ῃ ᵝ

ᵝ̆ Ȃ 

8.  Ԛ ̔ ᶫ ̆ ȁҬ ȁ ̆ ≢

ҹ ᶫԅ ΐȂ ȁ Ԛ ΐ̆

Ȃ ꜚ ̆ Ȃ 

9.  ₮ ⱳ ̔ΐ ᵌԍ AutoCAD ̆Ӟ ץ ῀CAD

ȂҍMapGis ᴆ Ὶ ̆ ꜚ ⱴ ȁ ᶛ Ȃ └ ᶛ

ᴋ └ ᵝȂ 

10.ԋ ̔ ᵌԍCAD VBAԋ ⱳ ≠ԍ ̆

ᵞ̆ ̆ ԍ ̆ҹ 3DMine ᴆ ⌠ ꜚᵬ Ȃ 

1.2  3DMine ᴌ  

3DMineӊ╠̆ Ḡ Ҋ ↓₮ ᵞ ᴆ ᴆ ̔  

ᵞ ᴆ ̔ 

CPU̔ Pentium 4 1.70GHz̕҉ץ 

ῤ ̔1G҉ץ 

̔ 1G ̕ 

̔ 256M  ̕҉ץ

̔VGĂ №  Ȃ҉ץ768¦1024

ᴆ ̔ 

CPU̔ Intel CPU 

ῤ ̔2G  ҉ץ

̔ 1G  

̔ 1G  ҉ץ

̔VGĂ №  ҉ץ1080¦1920

ᴆ Ҋץ̂ ᵬ ӊѿ̃̔  

Windows 2000 ↓ ̕ 

Windows XP ↓ ̕ 

Win 7 ᵬ Ȃ 
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1.3  ꜠ 3DMine ᴌ 

1.3.1  3DMine ᴌ  

3DMine ᴆ №ҹC++ ȁ ᴆ ꜚ ᴆҺᵣ ̆

№ ̆ ׃ ᴆ ꜚ ᴆҺᵣ Ȃ 

1)  ᾢ ₯3DMine ( )Ҭ ̆ ╠ץ ҉

3DMine ᴆ̆↕ᴪ ₮Ҋ ̆ ₯Ҋѿ ̆ 

 

 

1-3-1 ᴆ  
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ӊ ₮Ҋ ̆ῃ ҉̔ 

 

1-3-2 ᴆ  

 

₯Ҋѿ ̆ ῀ ᴆ ꜚ ̆ ₮ Ҭ ₯ȍNextȎ̕   

 

1-3-3 ᴆ ꜚ  
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2̃ ᴆ Ύ ̆ ѿ ľ Ύ Ŀ̆ ₯ȍNextȎ̕  

 

1-3-4 Ύ  

 

3̃ ѿ ľ ῃ Ŀ̆ ₯ȍNextȎ̕  

 

1-3-5  
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4̃ ₯ȍInstallȎ̆ ꜚ̕ 

 

1-3-6 ꜚ 

 

5̃ ₮ ̆ ₯ȍYesȎ̕  

 

1-3-7  
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6̃ ̆ ₯ȍFinishȎ̕  

 

1-3-8 ꜚ  

 

7̃ ῒז ӊ ̆ ῀ 3DMineҺ ̆ ₯ȍҊѿ Ȏ̕  

 

1-3-9   3DMine  
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8̃ ᴆ ̆ C:\̆ ȍ Ȏ Ḡ ̆ ₯ȍҊѿ Ȏ̕  

 

1-3-10 ᴆ  

 

9̃ ‰ ̆ ₯ȍ Ȏ̕  

 

1-3-11 ‰  
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10̃ ┴̆ Ҭ̕ 

 

1-3-12  

 

11̃ ̆ 3DMine ᴆ Ȃ 

 

1-3-13  
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12̃  ҉ ᴆ ̆ 3DMine Ȃ 

₮ ľ ᴆ ΎĿ Ҭ ᴆ ̇ľ Ŀ̆ ₮Ҍ ᴆ

Ύ ̆ ױ ᶫ Ύ └ ̆ Ύ ̆ ᴆ Ȃ Ύ

̆ Ⱶ ҉ Ύ ̆ ῀ Ⱶ ̆ Ȃ 

1.3.2  3DMine ᴌ  

1̃ Ⱶ  

ᾢ ҉̆ ₯ ľ ĺ ĺ3DMine ҙ ᴆ 2014.3ĺ  

3DMine 2014.3Ŀ 

ᴪ ₮Ҋ ̔ 

 

1-3-14  3DMine  

ᴪ ꜚ ≢ ᴆ ̆ ľ Ύ Ŀ ῀ ̆ 3DMine ᴆῈ ᶫ Ύ └ῒҬ̆

₯ľ ᴆ ΎĿ ̆ Ύ Ȃ2014.3 ᴆ ץ ҩ Ύ̆ ҉ ̆

₮ᵬҹ Ⱶ IP ᶫῒז ᶏ Ȃ 

2̃  

ѿ ̆ Ḡ ῤῒז ҍ Ⱶ ̆̂ Ҭ ץ ⌠ Ⱶ ̃̕  

ԋ ̆ ҉ 3DMine ᴆ̕ 
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҈ ̆ ₯ ҉ 3DMine ᴆ ̆ ₮ľ ᴆ ΎĿ̆ ľ Ŀ̆

2014 ץ Ύ ̕ 

 

1-3-15 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 

 

1-3-16 Ⱶ  

 

1.4  3DMine ᴌ ᵲ  

̂Interface ̃̆ ҹֲ- ̆ ꜛ ѿ ↓ҍ ᴋ

ⱵȂ3DMine ̆ҹ ᶫԅ פ ү ΐ ̆

̆ ԅ ҍ ᴆ ԑꜚ Ȃ 

1. ῖ  

3DMine ̆₮ ѿҩ ᴆ ̆Һ ȁ ΐ ȁ ᴆ ȁ

ȁ ᵬ ȁḤ ₃ №Ȃ ֓ ᴆ№≢ף Ҍ ⱳ Ȃ 
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1- 4- 1 3DMine ᵬ  

Ҭ ף≢№ ̔ 

A ̔ ᵌԍ ‰Windows ̆ ѿ Һ ԅ Ҋ ̆ ῏

ⱳ ѿ Ḃ ᶏ ̆ᶏ ᴆ ץ Ҭ ⌠ Ȃ 

B ΐ ̔ᵝԍ Ҋ ̆ ѿ֓ ץפ ᵬ

҉̆ ₯ ҩ ᵬȂ ΐ ΐ ᶷ ₯

̆₮ ΐ ↓ ̆ ԍ ΐ Ȃ  

C ᴆ ̔ ᴆ ԍ ╠ ҉ ᴆ̆ ғ ץ

ᴆ ҹ ╠ ᵬ ̆Ḃԍ Ḡ ᴆ̕ ╠ ῀ ᵬ ȁ

ᵣ ᴆ̆ ץ ҩ Ȃ 

D ᵬ ̔ Ҭ ̆ԋ ҈ ᵬ Ȃ 

E ӈ ΐ ̔ ΐ ᶷ ₯ ̆₮ ̆

҉ ΐ̆ Ȃ 

F ̔ᵝԍ ᵬ ҉ ̆ ╠ ᵬ ԋ ҈ Ȃ

ꜚ ᵬ ̆ ҈ Ҋ̆ ץ

Ȃ 

G ̔ ῤ ῏ ̆ ȁ ȁ ̆ ץ ₯

Ȃ 

H Ḥ ̔ᵝԍ Ҋ ̆ ⱳ Ḥ ̆ ԅץ ῀ԅ ֓
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ᴆ Ạԅ ֓ ᵬ ȂḤ Ҋ ѿҩ פ ̆ ԍ ῀ פ Ȃ 

I  ̔ᵝԍ ̆ ԍ ╠ᾣ ᵝ ̆ ȁ ȁ ֜ȁꜚ

Ȃ 

2. Ribbon  

ᴆ 3DMine2013.6 ᴆץ ⱴԅRibbon ̆ ԅWindows7 ̆ ᴆ

ⱴ ̆ ⱳ פ Ҭ ̆ ץ └ ̆ Ҍ ᶏ Ȃ 

ῖ ΐ ̆ ₯ ̆ ₮ ӈ ΐ ̆ ℗ ⌠Ribbon

̆ ץ ℗ ̆ ℗ ῖ Ȃ 

ľ ᴆĺ ĺ ĺ ĿҬӞ ȂRibbon Ҋ ̔ 

 

1- 4- 2 Ribbon  

1.5  3DMine ᶕ ᶡ 

1.5.1 ᶕ  

῀ ̆Ӟ ᴆ Ҭ ᵬ ΐ̆ ᴆ ⱳ

ᶭ ᵬ ̆3DMine ⱳ ҉ ᵬ ԅ ᵬ ̆

҉ Ȃ ̆ ѿ֓ ꜛ ᵬ פ ̆⁞ ԅ ᵬ Ȃ

ԍ ᵬ ̆ ᵬ̆ ᵬ Ȃ 
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1̈ ̔ 

ŵ ԍ Ҭ ᴆ̔ ᴆ ῀ ᵬ Ҭ ̆ ᴆ ᵬ

Ҭ ̕ 

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. ᵬ̔ 

ᴆ ԅ ̆ ҉ ҩⱳ ₃ҩ ̆ ᶏ

̆ ↓ ȍ ꜛȎŕȍ Ȏ̆Ҋ ₃ҩ

ᶏ ̔ 

F1 ̔ ѿ ꜛ̆ ⱳ פ ₯ ̆ ₮ҍӊ ῏ ꜛ ̆ ꜛ

ᵬȂ 

F2 ̔ ԋ /҈ ӊ ℗ Ȃ 

F3 ̔ ľ Ŀ 

F4 ̔ ľ Ŀ 

F5 ̔ ľ ֜Ŀ 

F6 ̔ ľ Ŀ 

F7 ̔ ľꜚ Ŀ 

F8 ̔ľ℗◓╩ Ŀ 

F9 ̔ľ Ŀ 

Shift ̔ ᴆ̆ ᾢ ѿҩ ᴆ̆ ᵟShift Ῥ ѿҩ ᴆ̆ ң

ҩ ᴆӊ ᴆ ᴪ ҬȂ 

Ctrl ̔ ҩҌ ᴆ̆ ᵟCtrl ̆ ᴋ ҩ ᴆȂ 

̔ Ҭ↓₮ ₃ҩ ⱳ Ȃᶏ ̆

₯Ḥ ̆ ῀ ⱳ ף ̆ פ ῀ ῤ ⱳ Ҭ ̆
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Ӟᴪ ῀ פ Ȃ 

1.5.2 ᴌ  

ᴆ Ҍ ᴆ ̆ ᴆ Ҍ Ȃ3DMine ᴆ Ҋ

̔ 

ᴆ    

ᴆ 
 

*.3ds  

ᵣ ᴆ 
 

*.3dm 

ᵣ ᴆ 
 

*.blk  

ᴆ  *.zon  

ᴆ 
 

*.mdb 

₱   *.var  

Ҭ ᴆ  *.rig  

ᴆ  *.glog  

ᴆ 
 

*.3dp  

1-5-1 ᴆ  

1.5.3 ӎ 

ᵬ Ҭ ῀ ᵣ ᴆ ̆ Ҋ ̔ 



1  3DMine ᴆ  

 

16  

 

1- 5- 2       

1. ֟ ѿҩҊ ↓ ̆ ╠ Ҭ ᴆ̕ 

2. ╠ ҹ ̕ 

3. Ҍ ̕ 

4. ᵣ Ҍ ̕ 

₯ ̆ ᵣ ̕ ₯ ̆

ᵣ Ῥ Ȃ 

1.5.4 ԑ /Ҏ ԝ  

3DMine ѿҩ Ҭ ץ ԋ ҈ ̂F2 ̃Ȃԋ ̆ XYȁ

XZȁYZ҈ Ȃ ԋ Ҋ ҹ ף̆ ῀ ̆ ץ Ҭ Ȃ

҈ ᵣ ̆ ҈ Ҋ̆ ̆ ף ῀ ᵬ Ҭ ץ

Ȃ 

1. ԋ Ҭ  

ŵ ₯ ꜚ ᵬ ҉ ҈ ̆ ԋ

Ȃ 

Ŷ ᵟF2 ̆ ԋ Ҋ Ȃ 

2. ԋ / ҈ ӊ ℗  

ŵ ᵟF2 ℗ ̕ 

Ŷ ᵬ ҉ ₯ ̆ Ҭ ľ℗ ⌠ԋ/҈ Ŀ ̕ 

ŷ ₯ ΐ Ҭ ף̂ ԋ ̃ ף̂ ҈ ̃ ℗ Ȃ
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2  3DMine ᴌ  

 

 3DMine  

 ⱳ  

 ᴆ ȁḠ ȁ ᵬ 

 ⱳ ᵬ 

2.1  

3DMine Ṝ̆ ֲ ᵬӟ ̆ѿ ԅ ̆ ᵬ Ḃ ↕̆

ױ ᵝ ΐ ̆ ̆ Ӟ ץ ҩֲ Ȃ3DMine

ԅ̆Ҍ Ӱ̆ ᶏҌ Ӱ Ӟ ץ Ȃ 

2.1.1 ₴  

ⱳ ȁ ȁ ᴆ ȁḤ ₮ ̔ ₯Һ

ⱳ ̆ ₮ ╠ ҹ ̆ ҉ ⌠ ῤ

̆ⱳ ╠ ̆ ⱳ Ȃ 

֓ ΐ ₮ ױז ꜚ ҉ѿ ῏ ӊ╠ ᵝ Ȃ 

2.1.2  

1. ₯ ̆ ₮ Ҭ ̔ 

 

2- 1- 1 ᴆ  



2  3DMine ᴆ  

18  

ꜚ̔ ᴆ ҉ ᴋ ᵝ ῒ ꜚ⌠ ӈᵝ Ȃ 

Ả ̔ ᴆ Ả ױז↕̆ ᴪ ꜚ ᵬ Ȃ 

ꜚ ̔ ⱳ ҍ ҉ ꜚ ᵬ ̆ ᴆ ԍҺ ᶷ̆

ꜚᾣ ⌠ ᴆ ҉̆ ᴪ ꜚ Ȃ 

̔ ᴆ ҹ Ȃ 

2. ᴆ BCG ̆ ꜚ ᴆ ȁ ȁ Ḥ ᵝ ̆

҉ ᵝ ̆ ӈ Ả ᵝ Ȃ 

 

2- 1- 2 ᵝ  

2.1.3   

3DMine ᶫ ᵣ ̆ ץ ȍ ᴆȎ Ҭȍ Ȏ-ȍ Ȏ

̆ Ҋ ̔ 

 

2- 1- 3  
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2.2  

3DMine 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 Ȃ 

ᾣ ̔№ҹ ᾣ ȁ ᾣ ȁῃ ᾣ ᾣ Ȃ ᾣ ̆

⌠ҍ ̆ ᾣ ̕ 

̔ ⱳ └ ᾝ̆ ⌠ ȁ ҈ ₮

Ȃ  

 

2- 2- 1 -  
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2. ̔ 

ῤҍ ῏ ̆ ȁ ȁ ȁ ᵣ ȁ

ṿ Ȃ 

 

2- 2- 2 -  

̔ ҈ ᶫ ̆ ץ ᵬ Ҍ ץ ᴆ

Ҍ Ҍ ᵬ̆ץḂᶏ ᵬ Ȃ 

ᴆⱴ ̔ Ҭ̆ ꜚ ᴆⱴ ᶏץ Ȃ 

̔ ȁ ȁ ᵣ ꜚ ̆ ȁ ᵣ

҉̆ ῏Ḥ Ȃ 

̔ Ҭ ᾝ ̆ ᴪ ꜚ ҉Ȃ 

₯ / ̔ ꜚ ⱳ ץ / ̆ ₯ / Ȃ 

ⱴ ̔ Ҭ ᵣ ᴆ ̆ ῤⱴ҉ѿҩ ̆

ᶏץ ⌠҈ Ȃ 

ꜚᵣ҉ ̔ Ҭ ᵣ ̆ ץ ꜚ ᵣ҈ ҉ Ȃ 

Shift ⱴ⌠ ̔ Shift ̆ Ҭ ⱴ ׆ Ҭ−

Ȃ 

Ҭ ̔ ̆ ңҩ Ҭ ᵝ ₮ ѿҩ ̆ ң

ҩ ӊ ᵬȂ 

̔ ᵌAutoCADҬ ̆ҹԅ ῤ ҹ10 ̆ ῤ

ץ Ȃ 
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̔ ̆ ҹ0.1̆ ץ ӈȂ 

ᵣ ̔ ᵣ ̆ ӈ ̆ ҹ0.03Ȃ 

ṿ̔ ꜚ ҉ Ḥ ̆ ҩ № Ȃ 

̔ ⌠ ҩ Ȃ 

Ԑ Ἕ ҩ ̔ Ԑ ҩ ̆ ἝȂ 

̔ ̆ ӈ Ȃ 

3̈ ᾝ ṿ  

3DMine Ҭ ӈԅ10ҩ \ᵣ ̆ ғ ₮ ̆ ԍ ῤ ȁ

ȁᵣ ᾝ Ȃ 10ҩ ᵣ ץ ḱ ̆ḱ

₯ ̆ ₮ ҉ ῒז Ȃ ץ ⱴ ᵣ ̆ ӈ

ᵣ ȁ Ȃ 

̔ ⱴ ᵣ ῒ ̆ ḱ ӈ ᵣ ⇔ ᾝ֟

Ȃ 

 

2- 2- 3 - ᾝ ṿ  

 

4.  

 ԍ ᾝ └ȁDWG Micromine ᴆ ῀ ̆ ᵣȁ ᴆ Ḡ

Ȃ ῃ ⱴץ Ȃ 
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5.  

    ԍ ̆ ץ Ḡ Ȃ 

6.  

ԍ ȁ ᵣ Ȃ 

7̈ῒז  

῏ԍ ȁ ᾟ ץ DTM ῤ ѿ֓ Ȃ 

2.3 ᴌ  

3DMine ꜚ ̆ ץ ⇔ ̆Ӟ ץ ῒז ᴆ ȂҊ ⌠

ᴆ ȁḠ ȁ ₮Excel ᵬȂ 

2.3.1 ᴌ  

׆ ᴆ Ҭ ᴆ Ḃ ̆ ⌠ ᴆ ₯ ̆ ᴆ ῀

ᵬ Ȃ ѿ ȍ Ȏ פ ᴆȂ ԍ Ҭ ȁ ȁ

ᵣ ᴆ ̆ ᴆ ץ 3DMine 3DMine ≢ ᴆ ̆ AutoCADȁSurpacȁ

DataMineȁMicroMine Ȃ 

1. פ  

 Open̔פ

̔ȍ ᴆȎŕȍ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ȍ Ȏ פ ̆ ₮ȍ Ȏ ̆ ȍ Ȏ ᴆ ̆ ҹ

ᴆ Ҭ ӈ ╠ ΐ ̕ 

Ŷ ȍ ȎҊ ↓ Ҭ ᴆ ᵝ ̆ ₯ ᴆ̆ ᴆ

↨ ₯ ᴆ ̆ ₯ȍ Ȏ ̕ 

ŷ ₯ȍ ᴆ Ȏ ᴪ ₮ ᴆ ᴆ ̆ ᴆ

ᴆ̆ ₯ ᴆῬ ₯ȍ ȎȂ 
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2- 3- פ 1  

2.3.2 ᴌ ῇ 

3DMine ҍ ᴆ Ὶ ̆ȍ ᴆ ῀Ȏ פ ץ ῀ ȁ CassȁDatamineȁ

SurpacȁMapGISȁ AutoCADȁMicromineȁSurfer ᴆ ArcGis ᴆ Ȃ 

῀ ̆ ҍXȁYȁZ ץ̆↓ № Ȃῒז ᴆ ῀ ̆

ľ׆ Ŀ Ҭ ᴆ ᵝ ῀Ȃ 

2.3.3 ᴌḦ  

ȁ ȁ ᵣ Ḡ ᵬ ̆Ӟ ӟ Ȃ ԍ

ᴆ ȍḠ Ȏ ȍ ҹȎ̆ ₮ȍ ҹȎ ̆Ҍ ȍ ҹȎ Ҭפ ץ

ᴆ ̆ ғ ץ Ḡ ᴆ̆Ӟ ץ ԋ Ҋ ̆ ľḠ

Ŀ Ȃ ԍ ᴆ Ῥ ȍḠ Ȏ ̆ ᴪ ᴆ̆

₮ ̆ Ҍ ̆ ₯ȍ Ȏ̆ ₮ȍ ҹȎ Ḡ Ȃ 

1. פ  

 qsave  save̔פ

̔ȍ ᴆȎŕȍḠ Ȏ/ȍ ҹȎ 

ΐ̔  
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2. ᵬ  

ŵ Ḡ 3DMine ̆ ȍ ᴆȎŕȍḠ Ȏ̆ ΐ Ḡ

̆ ₮ȍ ҹȎ ̆ ᴆ ╠ ᵬ ᴆ ̆ Ӟ ץ ῒז

ᴆ Ḡ ̆ ̔ 

 

2- 3- 2 Ḡ  פ

Ŷ ῀ ᴆ ̆ ᴆ ̆ ₯ ȂῒҬ3DMineԋ └ ᴆ ᴆ

Ḡ ̆ ᴆ Ȃ 

ŷ Ḡ CADȁSurpacȁDatamineȁCass ᴆ ̆ ȍ ᴆȎŕȍ ҹȎ̆

₮ȍ ҹ ᴆéȎ ̂ ̃Ȃ 

ȍḠ ῤ Ȏ Ҋ ↓ Ḡ ̕ ₯ȍ Ȏ̆ ץ ῒז Ḡ

ᴆȂ ᴆ 3DMine ᴆȁԋ └ ᴆȁCAD DwgᴆȁCAD Dxf ᴆȁDatamine ᴆȁSurpac

ᴆ Cass ᴆ Ȃ 

 

2- 3- 3 ҹ  
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2.3.4  

ȍ Ȏ פ ץ Ạ ᵣ ҹ*.3dp ᴆ̆Ḡ ҍῬ

ѿ ̆ Ḃ ֜ Ȃ 

1. פ  

 3dp̔פ

̔ȍ ᴆȎŕȍḠ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ῀ ᴆȂ 

Ŷ ȍ ᴆȎŕȍḠ Ȏ̔ ץ ῀ ᴆ ̆ ₯ȍ ᴆȎ̆ ȍ ҹȎ

Ҭ ᴆ ῀ ᴆ ̆ ᴆ ҹľ.3dpĿȂ 

 

2- 3- 4  

ŷ ӊ ̆ ᴆ ╠ Ҋ ץ ⌠ ᴆ Ȃ 
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2.3.5 ₴ Excel 

ҍExcel 3DMine ѿҩ ⱳ Ȃ ԍ ᴆ XYZ ṿץ↓

⌠ExcelҬ̆ ץ ȁ ȁḠ Ȃ ̆ ץ ExcelҬ Ῥ

3DMineҬ̆ ᴆȂ 

ᶛ ̆ ῀ѿҩ ᵝ .3ds ᴆ̆ ȍ ΐȎŕȍ ᵬȎŕȍ ₮ Ḥ

⌠ExcelȎ פ ̆ ѿҊ ₮ ῤ ̆ ꜚ ѿҩExcel ᴆ̆ Ҭ

Ḥ Ȃ 

 

2- 3- 5 ₮Excel 

2.3.6 ῗ ᴌ 

῏ ᴆ ̆ ₯ ΐ ̆ ῤ ̆ ᶏ ⱳ

Ḡ ̆ѿ Ҍ Ȃ 

2.3.7 ꜡ 

ȍ ꜛȎŕȍ ꜛ Ȏ̆ F1 ̆ 3DMine ⱳ פ Ȃ 

2.3.8 ₴  

₮3DMine ̆ ȍ ᴆȎŕȍ ₮ȎȂ 
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2.4 ᵲ 

3DMine ᵌԍCADҬ ̆3DMine ԋ ҈ ᵬ ѿҩ Ҭ

℗ ̆XYȁXZȁYZ ῃ ᵝ ̆ ԋ ҈ Ҋ ̆ ᵣ

̆ ҹ ᶫ Ȃ 

2.4.1  

3DMine ҍCAD ᵌ̆Ҍ №≢ Ҍ ҉ ̆ ⌠ѿ ̆

ҹ Ȃ ҩ ȁ ȁ ̆ ᶏ └ ⱴ Ḃȁ ȁ

Ȃ 

פ  

l̔פ ayer 

̔ȍ Ȏŕȍ Ȏ 

ΐ̔  

 

2- 4- 1  

Ҭ ץ ȁ− ̆ ȁ ȁ ȁ ȂῒҬ

1 Ȃ 

 

2.4.2  

3DMine Ҭ ľ Ŀ̆№ҹԋ ҈ ̆ ױ ꜚ ̆Ҍ

Ҭ Ȃԋ Ҋ̆ ң ғ ѿ ֜ Ȃ҈
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Ҋ̆ ҈ ̂XȁYȁZ̃ ғ ֜ Ȃ ľ Ŀ̆

ץ ₮ ȁ ȁ ᵣ ᾝӊ ȁ ̆ ℗◓╩ ȁ ᵣ ᵬҬ ῏ ᵬ Ȃ 

פ .1  

2ĝ̔פ ԋ ̃/3g( ҈ )  

̔ȍ Ȏŕȍ Ȏŕȍԋ Ȏ/ȍ҈ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ȍ Ȏŕȍ Ȏŕȍԋ Ȏ ₯ ΐ ̆₮ Ҋ

̂Ҋ ̃Ȃ 

 

2- 4- 2 ԋ  

̔ ԋ ӊ╠̆ ᾢ ᴆ ⌠ Ҋ ╩ Ҋ̆ XYȁXZȁ

YZ ҊῬ ̆ ↕ ₮ ľ ╠ ҊҌ 2 ĿȂ 

XȁY ̔XȁY ҉ ҩ Ȃ 

̔ X/ Y ҉ ҩ ̆ ҍ ῏Ȃ 

̔ ԋ ῤ ᴆȂ 

ῃ ̔ ԋ ҩ Ȃ 

ᵝ ̔ ԍ ᴆ ᵝ ̆№ҹ ȁҬ Ȃ 

̔ ̆ ₯ ῒז Ȃ 

̔ ᵣ ̂ 1- 10ӊ ̃ 
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2- 4- 3 ԋ  

Ŷ ↕Ῥ ̆פ ₯ ΐ Ȃ 

ȍ҈ Ȏ ᵬ ᵌԍԋ ̆Ҍ Ҍ╠פ ̆ᴋ ҈

Ȃ 

 

2- 4- 4 ҈  

2.4.3  

ȍ Ȏⱳ Ȃ ̆

ץ ӈ ̆ ̕ Ҭ ȁ ṿ



2  3DMine ᴆ  

30  

̂ ᵝȁ ̃ ꜛḤ ̆Ҍ ӊ ľ,Ŀ№ ̆ ֓ ꜛḤ ꜛԍ ԅ

Ȃ 

1.  

dm̂̔פ ̃/ hm̂ ̃ 

̔ȍ Ȏŕȍ Ȏŕȍ Ȏ/ȍ Ȏ 

ΐ̔  

̔ ῤ ᴆ̆ ȍ Ȏ ̆ ₮ Ҋ ̂ ̃  ̔

         

2- 4- 5                              2- 4- 6 /  

  

ῃ ̔ ῃ ̕ 

̔ № Ȃ ̕ 

ȍ Ȏ ҍ҉ ѿ ̆ Ȃ 

 

2- 4- 7 ῃ №  

2.  

dispt̂̔פ ̃/ ht̂ ̃ 

̔ȍ Ȏŕȍ Ȏŕȍ Ȏ/ȍ Ȏ 

ΐ̔  
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̔ ῀ ᵝ .3ds ᴆ̆ ȍ Ȏ̆ ₯ ΐ Ҭ

̆ ₮ Ҋ ̔ 

 

2- 4- 8  

ᵝ ̔ ṿ ᵝ ̆ ҩ ȁ ȁ Ȃ 

ῤ ̔ /ᵣ ȁ ȁῃ ȁXYZṿ Ȃ 

̔ XȁYȁZṿ ̆ ѿ ̆ Ḡ ₃ᵝ Ȃ 

̔ ̆ ѿ ̆ Ȃ 

ȍ Ȏ ᵌԍȍ Ȏ̆ ῃ № Ȃ 

ᵝ ᴆ ׆ Ҭ ᴆ ᴆ̆ ҩ

ѿ Ҭ ⌠̆ῒҬ ҩ 1 TFeᾝ ᵝ̆ ױ

ᵝḤ ₮ ̆ ⌠ȍ Ȏⱳ Ȃ ᵝ ҹľ ҩ Ŀ̆ ῤ ҹľ

1Ŀ̆ ץ ӈῃ №Ȃ ̆ҹԅ ̆ ₮ ̆

Ҋ ̔ 

 

2- 4- 9 1 
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2.4.4 ᵩ  

ȍ ᵣ Ȏ ᵣ ᵣ҈ / ̆ ᵣ Gourand ̆ᶏ ᵣ

ⱴ ̕ Ҍ ᵣ ̆ ᵣ ̕ ᵣ ᾣ ̆

ᶏ ᵣ ̆ ̆ Ҭ ᵣ ץ Ҭ Ȃ 

Ҋ ׃ ѿҊ ᵣⱳ Ȃ 

פ .1  

 render̔פ

̔ȍ Ȏŕȍ ᵣ Ȏŕȍ ᵣȎ 

ΐ̔  

2. ᵬ  

ᶛ ̆  Ғ ᶛ/ / DTM / .3ds ᴆ ῀ ̆ ȍ

ᵣȎ פ ̆ ₮Ҋ :  

 

2- 4- 10 ҈  

ṿ ̔ ῀ ᵣ ṿ XȁYȁZṿȂ ̆ Z ↕

Ҍ ṿ Ҍ Ȃ ṿ Ҍ ̆ ṿ ṿ ᴆ ꜚ

Ȃ 

Ҋ׆̔ ↓ Ҭ Ȃ 

̔№ҹᾣ ȁ ᾣ ȁ № ҈ ȂῒҬ̆ № ҈

Ḡ ₮Ȃ 

̔ 

̔ ̆ғ ṿ ᴪ ᵣ҉ №
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Ȃᶛ Zץ̆ ҹ ṿᶏ ̆ ᵣ҉ Zṿ׆ ⌠ ᶭ ̔ 

 

2- 4- 11 Zṿ׆ ⌠  

 

̔ ᵣ҉№≢ Ҍ Ȃ ̆

ץ ѿҩ ‰ ׆̆ ‰ ң Ȃ 

 

2- 4- 12  

ᶛ ̆ Zץױ ҹ ṿ ̆ ҹ20̆ ץ ⌠Zṿ 20m №≢  ̔

  

2- 4- 13 ᾣ ᾣ  
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̔ ⱳ ץ ṿ ̆ ₯ȍ

Ȏ ̆ ᶷ ҩ ṿ № Ȃ ҩ

ῒ ṿ̆ғ ҩ ᵣȂ Ҋ ̔ 

 

2- 4- 14  

Ҋ ᶛ҉ ₯ ₮ ̆ ץ ᶛ Ȃ 

 

2- 4- 15  

2.4.5  

ꜚ ̆ ѿ ̆ ⌠ Ȃ 

1. פ  

̔ ȍ Ȏ ₯ ̆ ȍ Ȏ Ҋ F9Ȃ 

ᵬӊ ᴪ ₮ȍ Ȏ ̆ 4ҩ ̆№≢ ȁꜚ ȁ֜
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ԑ ℗◓╩ 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 

  

2- 4- 16                             2- 4- 17 ꜚ  

 

  

2- 4- 18 ֜ԑ                            2- 4- 19 ℗◓╩  
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3  ∕  

 

 ȁ └ 

 ȁ └ 

 └ 

 ȁԐ ȁ  

 └ 

  

  

 ⇔ ╩  

 ῀ ȁ ȁ ȁ ᶛ  

  

 ᾟ  

 

3DMine 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 

3.1 ┼  

└ ̆Ӟ Ҭ ԋ ӊѿȂ ѿ פ └ ѿ Ȃ 

פ .1  

line̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ȍ⇔ Ȏŕȍ Ȏ ΐ ̆ Ҭ ̆

₯ ꜚ ₮ѿ ̕ 

Ŷ ₮ ̆ ȍ Ȏ ץ ҹ ₮ ̆

ȍ Ȏ↕ ᵬ̆ ȍ Ȏ ₮ľ ῀ Ŀ ̆ ץ ῀XȁYȁ

Z҈ ̆ ᵝ └ Ȃ 
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3- 1- 1 ῀  

̆3dmine ᴆ ꜚ ῀ⱳ Ȃ ⇔ פ ̆ ᵬ ᵝ ₮

̆ ῀ ̆ ҹX̆ Y X̆ Y̆ Z̕ ᵬ

̆ ῀ ף D̆ ₮ Ῥ

῀ ̆ └₮ Ȃ 

3.2 ┼  

ȍ Ȏ פ ԍ⇔ Ȃꜚ ῀Ӟ ⱳ Ȃ 

פ .1  

pline̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ȍ⇔ Ȏŕȍ Ȏ ΐ ̆ ₯ ₮ѿ ̕ 

Ŷ Ҋ ₯ Ҭ ̆ ѿ ₯ ₮ Ҋ ̔ 

 

3- 2- 1  
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ȍ Ȏ↕ ץ ҹ ѿ ̕ ȍ Ȏ↕ᾛ

̕ ȍ Ȏ ꜚ ̕ ȍ Ȏ ₮

̆ ῀ XYZ ᵝ ₮ѿ ᶫ  ̕

└ ̆↕ ҉ᴋ ₮ ̆ ₯ Ҋ

Ҭ ȍ ᵈȎ̆ Ҋץ₮ ̔ 

 

3- 2- 2  

ᴪ ῀ └ ̂ Ҍ ̃̆ ₮ѿ ᶫ

Ȃ 

ᵝ └ ̆↕ ₮ ӊ ₯ Ҋ׆̆ Ҭ ȍ

ᵝ Ȏ̆ Ҋץ₮ ̔ 

 

3- 2- 3 ᵝ  

ᵝ ץ ҹ ‰̆ ⌠ Ȃ ῀ ᵝ ᴪ ֓

└₮ѿ ̆ ₮ѿ ᶫ Ȃ 

№ └ ̆↕ ₮ ӊ ₯ Ҋ׆̆ Ҭ ȍ

№ Ȏ̆ ᴪ ₮ Ҋ ̔ 
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3- 2- 4 №  

ȍ Ȏ̆ ₮ Ҋ ̆ ԍ╠ѿ ȁ ẁ Ȃ 

 

3- 2- 5  

ȍ ᵬȎ̆ ҉ѿҩ Ȃ 

ȍ Ȏ̆ ₮ Ҋ ̆ ץ XȁYȁZṿ Ȃ 

 

3- 2- 6  

ꜚ ῀ ̆ פ ₮ ̆ ȁ

ȁ ̆Ҋѿҩ ̆ ȁ

ᵝ Ȃ 
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3.3 ┼  

⇔ ̆ ӈ ⇔ N Ȃ 

פ .1  

 polygon̔פ

̔ȍ⇔ Ȏŕȍ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ₯ ᵬ ҉ᴋ ᵝ ̆ ץ ҹҬ ₮ѿҩ ̕ 

Ŷ ₯ ̆ ľ Ŀ Ҋץ₮ ̔ 

 

3- 3- 1  

῀ XȁYȁZ ҹ Ҭ ̆ ҹ Ҭ ⌠ ̆ ҹ Ȃ 

ᶏ ꜚ ῀̆ פ ̆ ᾢ Ҭ

̆ ╠ᾣ ᵝ ̕Ῥ ̆ ῀

ȁ Ȃ 

3.4 ┼  

└ ץ ̆ ңҩ ѿҩ Ȃ 

פ .1  

rectang̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ 

ΐ̔  
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2. ᵬ  

ŵ ᵬ ᴋ ₯ ₮ѿҩ ̆ ѿ ̆ ꜚ

̆ ꜚ Ҭ ңᶷ ̆ ꜚ Ҭ̆ ҉ ꜚ

̆ ₯ └Ȃ Ҋѿ ̕ 

Ŷ └ ₯ ̆ ₮ Ҋ Ҭ ȍ Ȏ Ҋץ₮ ̔ 

 

3- 4- 1  

῀ңҩ ₯ ̆ Ȃ 

ꜚ ῀ ̆ פ ̆ ̆ᾢ ѿ ȁ

̆ Ῥ ԋ ȁ ̔ Ȃ 

3.5 ┼  

ȁҬ / ȁ ҈ҩ ῒҬңҩ ⱴ҉ ȁ ȁ ⇔

̆ ȂҊ ȍ҈ץ Ȏⱳ Ạ Ȃ 

 

3- 5- 1 ⇔  
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פ .1  

 arc̔פ

̔ȍ⇔ Ȏŕȍ Ȏŕȍ҈ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ₯ ѿ ₮ѿ ̆Ῥ ԋ ꜚᾣ ₮ѿҩ ̆ ꜚᾣ

ꜚ ṿ̆ ₯ └̆ Ȃ ̆ꜚ ῀ ҩ

̆ ῀‰ ̆ ҉ ῀ Ȃ 

 

3- 5- 2 ⇔  

Ŷ ̆ ₯ ҈ ╠̆ ₯ ȍ Ȏ̆ ₮ Ҭ ῀ ȁ

ȁ ᵝȁ ᵝ̆ ᵝ ̔ 

 

3- 5- 3  

҉ ̕ ᵝ ᵝ ץ ҹ0

‰̆ 360£ ̆ ׆̆└ ᵝ ⌠ ᵝȂ  

ȍ Ȏⱳ ᵬҒ ⱳ ̆Һ Ҭ Ȃ ᶏ

̆ ₯ȍ Ȏ Ȃ └ ӟ̔ 
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ѿ └ ̂ ץ ῀ ȁ ᵝ ̃Ȃ 

ԋ ԍ ↕ ȍ⇔ Ȏŕȍ Ȏŕȍ Ȏⱳ ̆ ₯ ₮ ̆

῀ ȁ Ȃ 

3.6  ┼  

└ Ҋ₃ץ ̂ ̃̆ + / ̆ ᴋ ҈ ȁᴋ ң ̆

ҍң ℗+ ̆ ҍ҈ ℗ ⇔ ѿҩ ȂҊ ȍ ̆ Ȏⱳ Ạ

Ȃ 

 

3- 6- 1 ⇔  

פ .1  

circle̔פ  

̔ȍ⇔ Ȏŕȍ Ȏŕȍ ̆ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ѿ ₯ ̆ ץ ҹ ₮ѿҩ ׆̆ ⌠ᾣ ף ̆

⌠ ᵝ ₯ ᵬ̆ ̕ ₯ ̆ꜚ ῀ȍ Ȏ

ⱳ ̆ ῀ ṿ Ȃ 

 

3- 6- 2 └  

Ŷ ̆↕ ₯ ̆ ȍ Ȏ̔ 



3  ⇔  

44  

 

3- 6- 3  

₮ Ҭ ῀ ȁ ȁ ̂ ҉ ̃̆ ₯

ᵬȂ 

3.7 ┼ ɻԜ  

ѿ ̆ ԍ └Ὲ ȁ ḂȂԐ ץ ꜚ └ ̆ Ԑ

Ȃ ѿ ↓ ᾣ Ȃ 

3.7.1 ┼  

פ .1  

 ml̔פ

̔ȍ⇔ Ȏŕȍ Ȏ 

ΐ̔  

2. ᵬ  

ȍ⇔ Ȏŕȍ Ȏ ₯ⱳ ̆ Ҋ ̔ 

 

3- 7- 1  
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ᶷȁ ᶷ ̆ ⇔ Ҭ ̂Ҋ ̃̆ ₯ ᵬ

̆ └ ₯ ̆ ₮ ȍ Ȏ̕ ң ̆ ȍ Ȏ̕ ₯ȍ

Ȏ ╠ └ Ȃ Ҋ̔ 

 

3- 7- 2  

3.7.2 ┼Ԝ  

פ .1  

revcloud̔פ  

̔ȍ⇔ ȎŕȍԐ Ȏ 

ΐ̔  

2. ᵬ  

ȍ⇔ Ȏŕȍ Ȏ ₯ⱳ ̆ ₯ ᵬ̆ ץ ̆

ᵬ ᴋ ꜚ └ ̆ ᵬ ₯ ̆ Ҭ ȍ Ȏ Ȃ 

3.7.3 ┼  

פ .1  

 s̔פ

̔ȍ⇔ Ȏŕȍ Ȏ 

ΐ̔  

2. ᵬ  

ȍ⇔ Ȏŕȍ Ȏ ₯ⱳ ̆ ᵬ ₯ ̆ └

̆ ᵬ ₯ ̆ ₮ ̆ ȍ Ȏ̆ ᵬ̕ ȍ Ȏ̆
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└̕ ȍ Ȏ̆ Ȃ 

3.8 ∕  

ᵬ ⇔ ̆Ӟ ῀‰ ṿ ᵝ Ȃ 

פ .1  

point̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ 

ΐ̔  

2. ᵬ  

פ ̆ ᵬ ᴋ ᵝ ₯ ̆ ⇔ץ ̕ ‰ ᵝ ̆↕ ₯

̆ ₮ ̆ ȍ Ȏ̆ ₮ľ ῀ ṿĿ ̂ ̃̕ 

XȁYȁZ̔ ṿ̆ ‰ ᵝ ̕ 

̔ҹ ῀ ṿȂ 

̆ Ҭ ̆ ľ ĿҊ ↓ Ҭ Ҍ ̂

̃Ȃ 

 

3- 8- 1  

 

3- 8- 2 Ҭ  

3.9  

פ ԍ ῀ ̆ ץ ȁẁ ȁ ̆
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ץ Ȃ 

פ .1  

text̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ȍ⇔ Ȏŕȍ Ȏ ΐ ̆ ₮ľ Ŀ ̆ ̆ῒҬ̆

ľ ᵣĿȁľ Ŀȁľẁ Ŀ ץ Ҋ ↓ Ҭ Ȃľ Ŀ ľ ᶛĿ 3DMine

ӈ Ἕ Ȃ ῀ ľῤ Ŀ Ҭ ΏȂ 

Ŷ ̆ ₯ȍ Ȏ̆ ₯ ̆ ץ ̆ ₯

ᵬȂ 

ḱ ̆ ₯ ̆ ⌠ľ Ŀ Ȃ 

 

3- 9- 1  

3.10  

פ .1  

 mtext̔פ

̔ȍ⇔ Ȏŕȍ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ȍ⇔ Ȏŕȍ Ȏ ΐ ̆ ῀ ₯ ̆ ᴋ

ѿҩ ̆ ₮ľ Ŀ ̂ ̃̆ ץ ȁ
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̆ ῀ ῀ ̆ ̕ 

Ŷ ₯ȍ Ȏ̆ ₯ ̆ ᵝ Ȃ 

ḱ ̆ ₯ Ῥ ⌠ ̆ Ȃ ꜚ ̆ ₯ ̆

₮ ̆ ᾣ ᶷ ҉̆ ꜚ ᵝ ̕ ᶷ ԍ

Ȃ 

 

3- 10- 1  

3.11 ᾥ  

פ ԍ ᾟȂ 

פ .1  

 hatch̔פ

̔ȍ⇔ Ȏŕȍ ᾟ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ȍ⇔ Ȏŕȍ ᾟ Ȏ ₯ ΐ ̆ ₮ 3- 22 ̕ 

ῤ ⱳ ӈ̔ 

̔ ᾟȂ 

̔ ᾟȂ 

Ẓ ᾟ̔ץ Ẓ ᾟȂ 

ᾟ̔ ԍ ҩ ᾟȂ 
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3- 11- 1 ᾟ  

Ŷ ҽᶛ̔ ᾟѿҩ Ȃ ѿҩ ̆ ₯ȍ Ȏ ̆ ᴪ

̆ ᵬ ᾟ ῤ ᴋѿ ̆

ᾟ̕ ₯ȍ Ȏ̆ ᴪ ̆ ҉ ᾟ

̆ ᾟȂ 

 

3- 11- 2 ᾟ  

ŷ ҽᶛ̔Ẓ ᾟȂ ᴋ ѿ ̆ ₯ȍẒ ᾟȎ̆ ₮Ẓ ̆Ẓ

׆ ᾟ Ȃ ̆ ̆

҉ Ẓ ̆ ̆פ ᴪ ̆ ₯ Ҋ ᵬҹẒ

̆ ᶛ ̆ ₮ Ẓ ̂ ̃Ȃ 
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3- 11- 3 Ẓ  

 

3- 11- 4 Ẓ ᾟ  

Ÿ ҽᶛ̔ ᾟȂ ңҩ ̆≠ ᾟ ץ ң ֜

№ ᾟ҉ Ȃ ȍ ᾟȎ ̆ ȍ Ȏ̆№≢ ңҩ ̆

ᾟ ̂ ̃Ȃ 

 

3- 11- 5 ᾟ 

3.12 █  

⇔ ╩ 3DMineҬ ӊѿ̆Ӟ ⱳ Ȃ⇔ ╩ №ҹꜚ ╩ ╩ Ȃꜚ

╩ ץ ꜚ └҈ ᴋ ᵝ╩ ̕ ╩ ȁ ṿ

סּ ℗◓╩ ̆ ҈ Ҋ ᵬ ⌠ԋ ҊȂ 
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Ҋ ╩ ⱳ ԋ ̔ 

 

3- 12- 1 ╩  

3.12.1 ∕ ꜠ █  

ꜚ └҈ ᴋ ᵝ╩ Ȃ 

פ .1  

 dc̔פ

̔ȍ⇔ Ȏŕȍ╩ Ȏ ŕȍ⇔ ꜚ ╩ Ȏ 

ΐ̔  

2. ᵬ  

ŵ ῤ ѿ ᵣ.3dm .3dm ̆ ȍ⇔ Ȏŕȍ╩ Ȏŕȍ⇔ ꜚ ╩ Ȏ̆

₯̆ ᵣ҉ ₮ ѿҩ ╩ ̆╩ Ҭ ѿҩ҈ ̆ ̕ 

Ŷ ₯ ꜚ҈ ᴋ ̆ ҈ Ҋ╩ ᵝ ̆ ꜚ ╩

Ȃ 

 

3- 12- 2 ꜚ ╩  
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3.12.2 ⅓◙█  

ȁ ѿ XȁYȁZṿ סּ ⇔ ╩ Ȃ 

פ .1  

cut̔פ  

̔ȍ⇔ Ȏŕȍ╩ Ȏ ŕȍ℗◓╩ Ȏ 

ΐ̔  

2̈ ᵬ  

1̃℗◓╩ ℗◓ ᵣ̔ 

ŵ ᶛ ᴆ Ҋ ᵣ ̆ ȍ⇔ Ȏŕȍ╩ Ȏŕȍ℗◓╩

Ȏ ₯ ΐ ̆ ₮ ̂ ̃̕ 

 

3- 12- 3 ℗◓╩  

ῤ ⱳ Ҋ̔ 

℗╩  ĺ ץᴋ ₮ѿ ℗╩ Ȃ 

℗◓ ╩  ĺ Ҋ̆ ѿ ℗◓ ╩ ̆╩ ╠

‗ Ȃ 

ӈ╩  ĺ №ҹľ Ŀȁľ ⱴ Ŀ ľῃ ĿȂ ľ Ŀ̆↕ ℗◓

╩ Ҍ Ḡ ̆ ₮ ╩ Ȃ ľ ⱴ Ŀ̆↕ ℗◓

╩ Ḡ ⌠ľ ӈ℗◓╩ Ŀ Ҭľ ӈĿѿ Ҭ̆ ᴋ ℗◓ ╩ Ȃ

ľῃ Ŀ̆↕ᴪ ◓℗╠ץ ╩ ֽ̆Ḡ ѿ ᵬȂ 
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╩  ĺ ╩ ӊ Ȃ ΐ ľ ╠ ꜚ╩ Ŀ ľ ꜚ╩ Ŀ

ꜚ ѿ ℗◓ ╩ Ȃ 

╠  ĺ ╩ ╠ȁ Ȃ 

℗◓ ᵣĺ Ҭ ̆ ℗◓╩ ̆ ᵣ ̆ ᵣ ̕ Ҍ ℗◓

ᵣ̆ Ҍ ᵣ Ȃ 

ᾟ  ĺ ℗◓ ᵣ ֟ ᾟ ̆ ׆ ᶷ Ҭ

Ȃ 

Ŷ ȍ℗◓ ᵣȎ ̆ ᵣ ̆ ₯ ̆

ᴪ ̔ ̆ Ҋ ₮ѿ ╩ ̔ 

 

3- 12- 4  

ŷ ̆ ₯ ̆ ↨ ℗◓ ╩ ̔ 

 

3- 12- 5 ╩  

ȍ Ȏŕȍ ᵣȎ ΐ ̆ ⌠XZ ҉̂ ₯
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ΐ )̆℗₮ ╩ Ҋ̔ 

 

3- 12- 6 ╩  

 

Ÿ Ҍ ȍ℗◓ ᵣȎ̆ Ҍ ᵣ ̆ Ҋ ̔ 

 

3- 12- 7 Ҍ ᵣ  

Ź ╩ ̆ ȍ⇔ Ȏŕȍ╩ Ȏŕȍ ╩ Ȏ ₯ ΐ

Ȃ 

2̃℗◓╩ ℗◓ ᵣ 

ŵ ᵣ ᵣ ᴆ̆ ⱴ ̆ ᵣ ⌠ ᵣῤ̂ ⱳ

ѿ \ ᵣ \ \ ⱴ ̕ 

Ŷ ȍ⇔ Ȏŕȍ╩ Ȏŕȍ⇔ ╩ Ȏ ₯ ΐ ̆ ₮ Ҋ̔ 
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3- 12- 8 ℗◓╩  

̆℗◓ ᵣ ℗◓ ᵣ ᵬ ̆ ȍ℗◓ ᵣȎ̆ ᵣῤ ᾟ ᵣ ̕

Ҍ ȍ℗◓ ᵣȎ̆↕ ℗╩ ̆Ҍ ᵣ Ȃ 

ᵣ %̔ ҹԅ ᵣ ̆ ץ ᵣ̆Ӟ ץ ҩ ᵣ̆

ҩ ᵣ ̆ ᶛ ץ ӈȂ 

ᵝ̔ ץ ᵣ ₮ ̆Ḃԍ ₮ Ȃ ₯ ץ

ȁ ᵝ ҩ ṿȂ 

ŷ ̆ ᵣ % ҹ0̆ ᵝ Ҋ ̔ 

 

3- 12- 9 ᵣ  

₮ѿ ╩ ̆ ᵣ ℗◓╩ ̆╩ Ҭ ᵣ ᵣ ̆ ╩

Ҋ̔ 
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3- 12- 10 ℗◓ ᵣ  

ᶛ ҹ20% ̆ ҩ ᵣ Ҋ̔ 

 

3- 12- 11  

3.12.3 ╦/ ꜠█  

╩ѿҩץ ҹ ‰ ╠̂ ᶷ ̃ ̂ ᶷ ̃ ꜚȂ 

פ .1  

mf̂̔פ ╠ ꜚ╩ ̃/ mb̂ ꜚ╩ ̃ 

̔ȍ⇔ Ȏŕȍ╩ Ȏŕȍ ╠ ꜚ╩ Ȏ/ȍ ꜚ╩ Ȏ 

ΐ̔  

2̈ ᵬ  

℗◓╩ Ҋ̆ ₯ᴋ פ ₮ ̂ ̃̆ ╠ ꜚ

℗◓ ╩ Ȃ 
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3- 12- 12 ӈ╩  

╩ Ҋ̆ ⱳ Ҍ Ȃ 

3.12.4 ӎ █  

ȁ҈ҩ ȁ ȁ ԍ ╠ ӈ Ȃ 

פ .1  

 dplane̔פ

̔ȍ⇔ Ȏŕȍ╩ Ȏ ŕȍ ӈ ╩ Ȏ 

ΐ̔  

2̈ ᵬ  

פ ̆ ₮ȍ֜ԑ ӈ Ȏ ̆ ⇔ ̆

╠ 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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3- 12- 13 ֜ԑ ӈ  

3.12.5 ∕ █  

ѿץ ╩ ҹ ‰̆ ѿ ╩ ẁ ℗◓ ᵣȂ ╩ ẁ ԍ45 ̆↕

⇔ ╩ ̆ ԍ45 ̆↕ ⇔ Ȃ 

פ .1  

 kantan̔פ

̔ȍ⇔ Ȏŕȍ╩ Ȏ ŕȍ⇔ ╩ Ȏ 

2̈ ᵬ  

  ŵ ῀ѿҩ ҍ .3dm ᴆ̆ ⇔ ѿ ╩ ̆ Ҋ ̔ 

 

 

3- 12- 14 ҍ╩  

Ŷ ȍ⇔ Ȏŕȍ╩ Ȏŕȍ⇔ ╩ Ȏ ̆פ ₮ Ҋ ̆ ╩ ╩

ẁ ̔ 
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3- 12- 15 ⇔ ╩  

    ŷ ̆ ⇔ ╩ ̆ ᶷᴪ ľ╩ 1Ŀ ̆

₯╩ ̆↕ᴪ ₮ Ҋ ̔ 

 

3- 12- 16 ╩  

  ᴆ ꜚ ₮╩ ң ̆ ╩ ẁ ̆ ₯ȍ╩ Ȏ̆

↕ ᵬ ẁ 12 ╩ ̔ 

 

 

3- 12- 17  
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שּ 3.12.6  

ӈ סּ ̆ ԍ סּ ℗◓╩ ̆ └ Ȃ 

פ .1  

planefile̔פ  

̔ȍ⇔ Ȏŕȍ╩ Ȏŕȍּס Ȏ 

2̈ ᵬ  

ŵ ȍ⇔ Ȏŕȍ╩ Ȏŕȍּס Ȏ̆ ₮ ӈּס ̔ 

 

3- 12- 18 ӈּס  

ῤ ӈ̔    

ⱴ̔׆ᴪ ₮ ꜚ ΏȂ 

− ̔− Ҭ Ҭ ѿ סּ Ȃ 

− ῃ ̔− Ҭ סּ Ȃ 

῀ ᴆ̔ ῀ Ḡ *.3ds סּ ᴆȂ 

Ḡ ᴆ̔ Ҭ סּ Ḡ ҹ*.3ds Ȃ 

̔ Ҭ סּ ᵬ Ȃ 

Ŷ ҽᶛ ̔ᶛ ̆ ᵬ Ạ סּ ̆ ̆ ңҩ

̆Ҍ Ȃ ₯҉ ȍ ⱴȎ ̆ ̆ ⌠ ᵬ ₯ סּ ̆

₯ ̆ ꜚ ⌠ ̆ ῀ԅּס ң XY ̆ ῀

סּ Ḡץ ԅȂ 
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3- 12- 19 ⱴּס  

ŷ ̆ Ḡ סּ *.3ds ᴆ̆ Ҍ ῀ ’Ҋ̆ ץ ȍ ῀

ᴆȎ ̆ סּ ῀ Ȃ Ҋ ̔ 

 

3- 12- סּ῀ 20  

סּ ̆ ̔ 

 

3- 12- סּ 21  

Ÿ ּס ̔ ₯ľ ӈּס Ŀ Ҭּס ᴋ ᾝ ̆ ₮ľⱴ
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סּ῀ Ŀ ̆ ḱץ סּ ң Ȃ 

 

3- 12- סּ 22 ḱ  

Ź ּס ℗╩ סּ̔ ץ ̆ ľ ӈּס Ŀ ₯ȍ Ȏ̆

ȍ⇔ Ȏŕȍ╩ Ȏŕȍ℗◓╩ Ȏ̆ ľ סּ Ŀ Ҭ ῀ԅּס ̆ ᴋ ѿ

ҩ ̆ סּ ╩ Ȃ 

 

3- 12- סּ 23  

3.13 ῇ 

ȍ ῀Ȏ Ҭ ῀ ȁ ȁ ᶛȁ ̆ᶏ ⱴ ꜚ ̆

Ȃ 

3.13.1 ῇ  

פ .1  



3DMine ᴆ  

 

63  

pi̔פ  

̔ȍ⇔ Ȏŕȍ ῀Ȏ ŕȍ Ȏ 

̔  

2̈ ᵬ  

פ ̆ ₮ľ ῀ Ŀ ̂ ̃̆ ȍ Ȏ ᵝ ̆

Ἕ ṿ̆ ץ ῀ ȁ Ȃ 

̆ ₯ȍ Ȏ ̆ ᵬ ₯ ᵝ ῀ ᵝ Ȃ

ⱳ ̆ ץ ῀⌠҈ Ҭ̆ ԍ ȁ└ ᵬȂ 

 

3- 13- 1 ῀  

3.13.2 ῇ  

פ .1  

it̔פ  

̔ȍ⇔ Ȏŕȍ ῀Ȏ ŕȍ Ȏ 

̔  

2̈ ᵬ  

ŵ ῀ ῀ ᵣ ᴆ̆ פ ̆ ₮ Ҋ ̆↓₮

ᶫ ̆ ₯ȍ ᴆȎ̆׆ ҉ ῒז ̆ ֓ ᴆ

ľC:\ 3DMine ҙ ᴆ2012.3\ common\ texture ĿҬȂ ץ Ҭ ̆Ӟ

ץ Ἕ Ḡ ₮ Ȃ 
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3- 13- 2 ῀  

Ŷ ῀ ̆ ₯ ̆ ᴪ ̆ ₯

҈ ̆ ῀̆ Ҋ ̔ 

 

3- 13- 3 ῀  

3.13.3 ῇ  

פ .1  

 dimg̔פ

̔ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ 

̔  

2̈ ᵬ  

ŵ 3DMineҒ ᶛ/0 1 ᵬ/04 / .3dm̕  

Ŷ פ ̆ ₮ Ҋ ̆ ₯ȍ Ȏ̆ ₮ ᴆ ̆ ῀

ľ .jpg Ŀ̔ 
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3- 13- 4  

ŷ ₯ȍ Ȏ ̆ ̆ ҉ ѿҩ ̆Ῥ ҉ ѿ

ᵝ ̆ Ῥ ҉ ԋҩ ̆ ‰ ⌠ ҉Ȃ Ҋ  ̔

 

3- 13- 5  

3.13.4 ῇ ᶡ 

פ .1  

il̔פ  

̔ȍ⇔ Ȏŕȍ ῀Ȏŕȍ ᶛȎ 

̔  

2̈ ᵬ  

ŵ ᶛ ̆ҹ ҍ ⱴ ᶛ̆ פ ̆ ₯ѿ ̆↕ ῀ѿ

ҩ ᶛ ̆ ױ ῀3ҩ ̆№≢ ῒף Ȃ − ̆ ₯ ╠

̆ Ҭ − Ȃ 
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3- 13- 6 ῀ ᶛ 

Ŷ ҉ ̆ ₯ȍ Ȏ̆ ᵬ Ҋ ₮ ↨ ᶛ̔

 

3- 13- 7 ᶛ  

ŷ ḱ ᶛ̆ ᶛᵝ ₯ ̆ ₮ Ҋ̔ 

 

3- 13- 8 ᶛ  

ḱ ᶛ ̔ ꜚ ᶛ ȁ ᶛ ȁ ᶛȁ 

ҍ ᶛȁ ᶛ ̆ᶏ ᶛ Ȃ 
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3- 13- 9 ḱ ᶛ /  

ῤ ̔ ҍ ῀ ᶛ ѿ ̆ ץ ȁ ȁ Ȃ 

 ̔ ᶛ Ȃ 

῀⌠ Ҭ̔ *.bmp ̆ ῀⌠ ╠ Ҭ̆ Ḡ ⌠ῒזᵝ Ȃ 

3.13.5 ῇ  

῀ ̆ ̆ ӈ Ȃ 

פ .1  

ic̔פ  

̔ȍ⇔ Ȏŕȍ ῀Ȏ ŕȍ Ȏ 

̔  

2̈ ᵬ  

ŵ ᶛ ̆ ῀ ᶛ/ ᵝ .3ds ᴆ̆ 1 Tfe ᵝṿ( ᵝ%)̆

ױ 30̆~0№ץ 30~50̆ 50~999҈ҩ ̕ 

Ŷ ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ̆ ₮ ῀ ̆ Ҋ ̔ 

 

3- 13- 10 ῀  
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ῒҬ̆ ̔ ῀ ̕ 

ⱴ̔ ⱴѿ ȁṿ Ḥ ̕ 

╠ ̔ ╠ ̆ ₮ľ ╠ №

Ŀ ̂ Ҋ ̃̕ 

 

3- 13- 11 ╠ №  

̔ ̕ 

ṿ ṿ̔ ᴆ ꜚ ₮ ᴆ ṿ ṿ̕ 

№ ̔№ ҽ ȁ ȁ Ȃ҉ Ҭ ҽ ̆

ѿҩ№ Ȃ 

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

̔ ӊ ľ̆Ŀץ ̆ 1̆300̆ 5̆ 1ҹץ ̆3ҹ ̆5ҹ № Ḥ

Ȃ 

̔ ң҉ץ Ȃ 

ŷ ̆ ῀ ₮3 ṿ̆ ץ ḱ ̆ṿ ṿ₮ ̆

№ ̔ 

 

3- 13- 12 ῀  
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Ÿ ₯ȍ Ȏ ̆ Ҋ ₮ ̆ Ҋ ̔ 

 

3- 13- 13  

3.13.6  

╠ ᴆ ҩ ̆ ̆Ḃԍ№ Ȃ 

פ .1  

is̔פ  

̔ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ 

̔  

2̈ ᵬ  

ŵ ᶛ ̆ ῤ ῀ ᶛ/ ᵝ .3ds ᴆ̕ 

Ŷ ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ̆ ₮ ╠ ̆ Ҋ ̔ 

 

3- 13- 14  

̔↓₮ ԍ XȁYȁZ ҩ ṿ̕ 
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ṿ ṿ̔ ̕ 

̔ᶏ Ȃ ᶛҬ̆ ױ 1- TFe ᵝ9999999~0׆

Ȃ 

ŷ ̆ ₮ ̂ ̃̆ Ҋ ҩ ̆

ȁ ṿȁҬṿȁ ȁ ‰ Ȃ 

ḱ ȁ ȁ └ ̆ ҉ ₯ ̆ ₮ ̆

ȍḱ ȎȂ 

  

3- 13- 15                          3- 13- 16 ῀  

3.13.7 ῇ  

פ .1  

 eq̔פ

̔ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ 

̔  

2̈ ᵬ  

ŵ ᶛ ̆ ῤ ѿ ҍ .3dm ᴆ̕ 

Ŷ ȍ⇔ Ȏŕȍ ῀Ȏŕȍ Ȏ̆ ₮ ̔ 

‰ ̔Ҋ ↓ Ҭ ̆ ᶛȁᵣ ȁ Ȃ ╠

3DMineץ ᵣ ᴆ.3dm Ḡ ľC:\3DMine ҙ ᴆ2012.3\common\deviceĿ ᴆ

ҬȂ ץ ῒז ᴆ ̆Ӟ ץ 3DMine ⱳ Ȃ 
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̔ ῀XȁYȁZ ṿȂ 

ŷ ̆ ̆ ץ ᴋᵥᵝ ₯

̕ ̆↕ ꜚ ⌠ ᵝ Ȃ ҩ ԍ ҉̆

ľ Ŀⱳ Ȃ 

3.14  

Ҭ ⱴ Ȃȍ Ȏⱳ ȁ ȁ ȁ ȁ ȁ

ң ȁ҈ ̆ ץ Ȃ ̆ ץ ῀ῒז Ḥ Ȃ 

3.14.1  

פ .1  

dimstyle̔פ  

̔ȍ⇔ Ȏŕȍ Ȏŕȍ Ȏ 

̔  

2̈ ᵬ  

פ    ̆ ₮ľ Ŀ ̆ ץ ȁ ȁ ᵝ Ȃ 

 

3- 14- 1  
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3.14.2  

ԍ ҉ Ȃ 

פ .1  

dimlinear̔פ  

̔ȍ⇔ Ȏŕȍ Ȏŕȍ Ȏ 

̔  

2̈ ᵬ  

ŵ ѿ ̆ Ȃ ╠̆ ȍ Ȏⱳ ̆Ḡ ‰

⌠ ҉Ȃ 

Ŷ ȍ Ȏ ̆פ ⌠ ѿҩ ̆Ῥ ⌠ ԋҩ ѿᶷ ̆

ȁ ₮ Ȃ 

ḱ ̆ ₯ ᵝ ̆ ₮ Ȃ 

 

3- 14- 2  

3.14.3  

ѿ ԍẁ ̆ ԍ Ȃ 

פ .1  

dimaligned̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ ŕȍ Ȏ 

̔  

2̈ ᵬ  

ᵬ ᵌԍ ̆ Ҋ̔ 
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3- 14- 3  

3.14.4  

פ .1  

dimordinate̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ ŕȍ Ȏ 

̔  

2̈ ᵬ  

Ҋ ѿ ̆ XȁY ̆ ȍ Ȏ פ ̆Ḥ

ҍ ̆ Ҋ̔ 

 

3- 14- 4  

3.14.5  

פ .1  

dimradius̔פ  

̔ȍ⇔ Ȏŕȍ Ȏŕȍ Ȏ 
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̔  

2̈ ᵬ  

ԍ ̆ פ ̆ ̆ ₯ ̆

₮ Ȃ Ҋ ̔ 

 

3- 14- 5  

3.14.6  

פ .1  

 dimdiameter̔פ

̔ȍ⇔ Ȏŕȍ Ȏ ŕȍ Ȏ 

̔  

2̈ ᵬ  

̆ ꜚ ׆ ̆ Ҋ ̔ 

 

3- 14- 6  

3.14.7 ҩ  

פ .1  

 dimangular̔פ
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̔ȍ⇔ Ȏŕȍ Ȏ ŕȍң Ȏ 

̔  

2̈ ᵬ  

ң ӊ ң ̆ Ҋ ̔ 

 

3- 14- 7 ң  

3.14.8 Ҏ  

פ .1  

dimtriangular̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ ŕȍ҈ Ȏ 

̔  

2̈ ᵬ  

ᴋ ҈ҩ ̆ ̆ Ȃᶛ ̆ᶭ ₯Ҋ 1̆ 2̆ 3̆

Ҋ̔ 

 

3- 14- 8 ҈  
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3.15  

ңҩ ӊ ᾝ Ạ Ȃ 

3.15.1 ┼  

פ .1  

polyarc̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ ŕȍ └Ȏ 

ΐ̔  

2. ᵬ  

ȍ⇔ Ȏŕȍ Ȏŕȍ └Ȏ ₯ⱳ ̆ Ҋ ̔ 

 

3- 15- 1  

̆ ꜚ └₮ ̆ ₯ ᵬ

̆ └ ₯ ̆ ₮ ȍ ȎȂ Ҋ̔ 

 

3- 15- 2   
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3.15.2  

פ .1  

polylabel̔פ  

̔ȍ⇔ Ȏŕȍ Ȏ ŕȍ Ȏ 

ΐ̔  

2. ᵬ  

ȍ⇔ Ȏŕȍ Ȏŕȍ Ȏ ₯ⱳ ̆ ̆

ץ ̆ ₮ Ḥ Ȃ 

 

3- 15- 3   
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4   

 

 └ȁ  

 ȁ  

 ȁ ȁ ἝȁẒ  

 ◄ȁ ᵈ 

 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 ᴆᾟ№ ᾝ ̆ └ ᾝ ̆№≢ ѿ ȍ └Ȏ פ №ҹ◄℗ȁ └

ȁ └ ȁ └ ᵬȂ 

 

4- 1 └ⱳ  

4.1.1 ◑⅓ 

פ .1  

 cuto̔פ

̔Ctrl+X  

̔ȍ Ȏŕȍ └Ȏ ŕȍ◄℗Ȏ 

2. ᵬ  
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ⱳ ץ ╠ ᵬ Ҭ ◄℗⌠◄ ҉̆ Ῥ ◄ ⌠

3DMine ѿ ╠ ◄℗ ῤ Ȃ 

4.1.2 ┼ 

פ .1  

 ocopy̔פ

̔ȍ Ȏŕȍ └Ȏ ŕȍ └ Ȏ 

̔  

2. ᵬ  

ⱳ ץ ╠ ᵬ Ҭ ⌠◄ ҉̆ Ῥ ◄ ⌠

3DMine ѿ ╠ └ ῤ Ȃ 

4.1.3 ┼ 

ⱳ ̆Ῥ Ҭ ̆ ѿ ⌠◄ ҉̆ Ῥ

ⱳ ⌠ ╠ 3DMine ѿ ̆ ᵝ Ȃ 

4.1.4 ┼  

פ .1  

copyclip̔פ  

̔ȍ Ȏŕȍ └Ȏ ŕȍ └ Ȏ 

̔  

2. ᵬ  

ⱳ ץ ╠ ᵬ Ҭ ⌠◄ ҉̆ Ῥ ◄ ⌠

ExcelȁWordȁCAD ᴆҬȂ 

4.1.5 ┼  

פ .1  
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cplot̔פ  

̔ȍ Ȏŕȍ └Ȏ ŕȍ └ Ȏ 

̔  

2. ᵬ  

ⱳ ץ ╠ ᵬ Ҭ ⌠◄ ҉̆ Ῥ 3DMineȍ ᴆȎ Ҋ

ȍ └ Ȏ ̆ ᵬ ₯ ̆ ȍ Ȏ ȍ ⌠ Ȏ̆ └

⌠ └ ԍ ₮Ȃ 

4.2  

ȍ Ȏ פ ԍ └⌠◄ ȁ ȁ ῤ ⌠ ᵬ ȁExcelȁ

CADҬȂ ץ Excel Ҭ ⌠ ̆ Ḃԅ₮ Ȃ 

 

4- 2- 1 ⱳ  

4.2.1  

פ .1  

 opaste̔פ

̔ȍ Ȏŕȍ Ȏ ŕȍ Ȏ 

̔  

2. ᵬ  

└⌠◄ ȁ ȁ ᵣ ᾝ̆ ᵝ Ȃ 

4.2.2 └  

פ .1  

pasteorgin̔פ  
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̔ȍ Ȏŕȍ Ȏ ŕȍ ⌠ Ȏ 

̔  

2. ᵬ  

└⌠◄ ȁ ȁ ᵣ ᾝ̆ ᵝ Ȃ 

4.2.3  

פ .1  

̔ȍ Ȏŕȍ Ȏ ŕȍ Ȏ 

̔  

2. ᵬ  

׆ Excel Ҭ └ Ḥ ̆ פ ̆ ⌠ 3DMine ̕ ׆ AutoCADҬ

└ ᾝ̆ פ ᾝ ⌠ 3DMineҬȂ 

 

4- 2- 2 └ Excel  

4.2.4 Excel  

פ .1  

 excelp̔פ

̔ȍ Ȏŕȍ Ȏ ŕȍ Excel Ȏ 

̔  

2. ᵬ  
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ExcelҬ ѿ ̆ פ ̆ ῀Excel ̆

₯̆ ԍ ⌠ѿҩ ῀ ̆Excel ҉Ȃ ҩ Ҭ

ץ ̆ Ḃԅ Ȃ 

4.3  

̔ ȁῃ ȁ ȁ ᵌȁ⇔ ȁ

Ȃ 

 

4- 3- 1 ⱳ  

4.3.1  

פ .1  

qselect̔פ  

̔ȍ Ȏŕȍ Ȏ ŕȍ Ȏ 

̔  

2. ᵬ  

ȍ Ȏ פ ᴆ ̆ ȁ ȁ≠

Ȃ ῤ ᾝ ̆ ̆פ ₮ Ҋ ̔ 
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4- 3- 2  

̔ ץ ҩ ̆ ȍ Ȏ № ̆ ׆

Ҭ ̆ ҹľ ╠ ĿȂ 

̔ ῤ ᾝ ̆Ҋ ↓ Ҭᴪ ȁ҈ ȁῃ ᾝ ῤ

Ȃ 

̔ Ȃ ҹ ̆ ṿ ȁ ȁ

ȁ ̕ ҈ ̆ ṿ ҹᵣ ȁ҈ ȁᵣ Ȃ 

̔ ԍ ṿ ̆Ҋ ↓ Ҭ ԍȁҌ ԍȁ ԍȁ ԍ

Ȃ 

ṿ̔ ṿȂ 

Ҭ̔ ᵬ ᴆ Ȃ 

ӊ ̔ ᵬ ᴆӊ Ȃ 

4.3.2 Ὴ   

 sa̔פ

̔ȍ Ȏŕȍ Ȏ ŕȍῃ Ȏ 
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̔  

ԍ ῤ ᾝ Ȃ 

4.3.3  

פ .1  

 ans̔פ

̔ȍ Ȏŕȍ Ȏ ŕȍ Ȏ 

̔  

2. ᵬ  

ȍ Ȏ פ ԍ ῤ ᾝ Ạ ᵬ̆ Ҭ

Ȃ 

 

4- 3- 3  

4.3.4 ᵒ 

פ .1  

selectsimilar̔פ  

̔ȍ Ȏŕȍ Ȏ ŕȍ ᵌȎ 

̔  

2. ᵬ  

ȍ ᵌȎ ҍ ╠ Ҭ ᾝ ᵌ Ȃ ᵬ ̆ᾢ Ҭ ᾝҬ ѿ
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ҩ̆Ῥ ᴪ̆פ ῤ ѿ ᾝῃ ҬȂ 

 

4- 3- 4 ᵌ 

4.3.5 ∕  

פ .1  

 addsel̔פ

̔ȍ Ȏŕȍ Ȏ ŕȍ⇔ Ȏ 

̔  

2. ᵬ  

ᴪפ ѿ ᾝ̆ ᾝҍ ╠ ᾝ Ȃ ̆ ╠ Ҭ ѿҩ

ᴆ̆ ľ⇔ Ŀⱳ ̆ └ѿҩ ̕ ᾢ Ῥ̆פ ѿҩ

ᴆ̆Ӟ Ȃ 

4.3.6  

פ .1  

selpolyline̔פ  

̔ȍ Ȏŕȍ Ȏ ŕȍ Ȏ 

̔  

2. ᵬ  

ᵬ └ ̆ҍ ֜ ᾝ ҬȂ 
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4.3.7  

פ .1  

selpolygon̔פ  

̔ȍ Ȏŕȍ Ȏ ŕȍ Ȏ 

̔  

2. ᵬ  

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 
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4.5 ∩  

פ .1  

 e̔פ

̔ȍ Ȏŕȍ− Ȏ 

̔  

2. ᵬ  

Ҭ ѿ֓ ȁ ȁ ᵣ ᾝҌ ̆ ץ ȍ− Ȏ פ ֓ ᾝ Ȃ 

ᵬ ̆ ᾢ ᾝ Ҭ̆Ῥ ↕̆פ − Ҭ ᾝȂ ᾢ ԅ ↕̆פ

ץ − ̆ ₯ −  Ȃפ

4.6 ꜠ 

1. פ  

 move̔פ

̔ȍ Ȏŕȍ ꜚȎ 

̔  

2. ᵬ  

ŵ ȍ Ȏŕȍ ꜚȎ ᶏ ⱳ ̆ ̔ ̆

ꜚ ̆ ₯ ̆ ᵝԍ ѿ ᵬ ̆

Ȃ ץ ᵬ ҉ ᴋ ѿ ̆ ҹ Ȃ 

 

4- 6- 1 ꜚ  
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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  

4.7 ┼  

ҍȍ └Ȏ Ҍפ ȍ̆ └ Ȏ └ ץ̆ ҹҬ ̆ ץ Ȃ 

1. פ  

 copy̔פ

̔ȍ Ȏŕȍ └ Ȏ 

̔  

2. ᵬ  

ŵ ȍ Ȏŕȍ └ Ȏ ⱳ ̆ ̔ ̆

̆ ₯ ̕ 

Ŷ ̆ᵝԍ ѿ ᵬ ̆ ץ

ᵬ ҉ ᴋѿ ₯̆ ҹ ̆ ꜚ ׆ ₮ѿ ̔ 
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4- 7- 1 └  

ԍ ꜚ ᵝ̆ ҹ └ ֟ ԍ

ᵝȂ3DMine └ 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 

פ .1  

rotate̔פ  

̔ȍ Ȏŕȍ Ȏ 

̔  

2. ᵬ  

פ ̆ Ҭ ̆ ₯ ̆ ̆ ѿҩ

̆ Ȃ ₯ ̆ ץ Ȃ 

 

4- 8- 1  
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4.9  

ȍ Ȏ פ ԍᶏ Ἕ ᶛ Ȃ 

פ .1  

scale̔פ  

̔ȍ Ȏŕȍ Ȏ 

̔  

2. ᵬ  

ᵬ ᵌԍ ȁ ꜚ̆ ѿҩ ᵬ ̆ ׆ ᵝ ₮ѿ ̆

ҍ ̆ Ṑ ̆ ӊ֞ Ȃ 

 

4- 9- 1  

4.10 ἥ 

ȍ ἝȎ פ ԍ └Ȃ Ἕ ᵝ Ȃ 

פ .1  

mirro̔פ  

̔ȍ Ȏŕȍ ἝȎ 

̔  

2. ᵬ  

ᵬ ҍ ᵌ̆ ᵬ ѿҩ ̆ ғ ₮ѿ ᵬҹ Ἕ ̆
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Ȃ 

 

4- 10- 1 Ἕ  

4.11 ẘ  

ȍẒ Ȏ פ ԍ └ ῤẒ Ȃ 

פ .1  

offset̔פ ̔ȍ ȎŕȍẒ Ȏ 

̔  

2. ᵬ  

ŵ ȍ ȎŕȍẒ Ȏ ⱳ ̆ ₮ѿҩ ̔ 

 

4- 11- 1 Ẓ  

Ŷ ῀ Ẓ ȁ ̂ ṿף ҉ ҊẒ ̃ ̆ Ẓ



4   

92  

̆ Ẓ Ẓ ̆ ₯  Ȃפ

Ҋ ̆ ̆ Ẓ Ȃ 

 

4- 11- 2 Ẓ  

4.12 ◑ 

ȍ ◄Ȏ ѿ ῒץ ֜ ҹ ◄ ᵬȂ 

פ .1  

trim̔פ  

̔ȍ Ȏŕȍ ◄Ȏ 

̔  

2. ᵬ  

 ŵ ȍ Ȏŕȍ ◄Ȏ ⱳ ̆ ̔ 

Ȃ ◄ ̂ ѿץ )̆

̔ ◄ ₯ Ȃ Ҋ ̆ ᵬҹ ̕ 

 Ŷ ◄ № ̂Ҋ Ҭ ̃̆ ῒ҉ᴋ ᵝ ₯ ̆

◄ Ȃ ₯ פ ̔ 
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4- 12- 1 ◄  

4.13 ᵎ  

ȍ ᵈ Ȏ פ ԍ ⌠ ᵝ Ȃ 

פ .1  

 extend̔פ

̔ȍ Ȏŕȍ ᵈ Ȏ 

̔  

2. ᵬ  

ŵ ̆ ң ̆ ȍ Ȏŕȍ ᵈ Ȏ ₯ⱳ ̆

ѿ ₮ Ҋץ ̔ Ȃ 

Ŷ ₯ ᵈ ̆ ₯  ( ̔ ף ̆Ҍ

ף ᵈ פ )̕ 

ŷ ₯ ᵈ ̆ ₯ פ Ȃ 

̔ ᵈ ᵈ Ҍ ̆ң ῤ ᵈ֜ Ȃ 

   

4- 13- 1 ᵈ  
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4.14  

ȍ Ȏ פ ѿ ᴋ ᵝ Ȃ 

פ .1  

 break̔פ

̔ȍ Ȏŕȍ Ȏ 

̔  

2. ᵬ  

ᵬ Ҭ̆ ץ ̆ῒᵩ ҉ ץ Ȃ 

 

4- 14- 1  

ŵ ȍ Ȏŕȍ Ȏ ⱳ ̕ 

Ŷ ̔ ̆ ̆ ̔

̆ ₯ ҉ᴋ ѿ ᵝ̆

ҹң Ȃ̂ ⱳ ץ ᵬ ̃ 

 

4- 14- 2  

4.15  

ȍ Ȏ פ ѿ ҉ ᴋ ңҩ ̆ ң ӊ Ȃ 

פ .1  

 breakp̔פ
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̔ȍ Ȏŕȍ Ȏ 

̔  

2. ᵬ  

ŵ ѿ ̂ Ҋ ̃̆ ȍ Ȏŕȍ Ȏ ₯ⱳ ̕ 

 

4- 15- 1  

Ŷ ̔ ̆ ̆

ᵬҹ ѿҩ ̆ ҹ ̂ Ҋ ̃̕ 

̔ ̆ ԋҩ Ȃ ң ӊ

◄℗ Ȃ̂ ⱳ ץ ᵬ ̃ 

 

4- 15- 2  

4.16  

ȍ Ȏ פ ᶏ ҍ ℗ ғΐ ңҩ Ȃ 

פ .1  
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fillet̔פ  

̔ȍ Ȏŕȍ Ȏ 

̔  

2. ᵬ  

ŵ ȍ Ȏŕȍ Ȏ ₯ⱳ ̆ꜚ ῀ Ҋ ץ ̔ 

 

4- 16- 1  

̔ Ȃ 

ῤ ̔ Ȃ ̆ ᾣ Ȃ 

̔ ᵣȂ 

Ŷ Ạ ҉ ̆ ѿ Ҭ ̔ ̆

̆ ̂ ̃̔ 

 

4- 16- 2  

4.17 ṛ  

ȍṕ Ȏ פ ᶏ ңҩ Ȃ 

פ .1  

 chamfer̔פ

̔ȍ Ȏŕȍṕ Ȏ 

̔  

2. ᵬ  

ŵ ȍ Ȏŕȍṕ Ȏ ⱳ ̆ ₯ Ȃꜚ ῀ Ҋ ץ ̔ 
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4- 17- 1 ṕ  

Ŷ ҹ ῀Ă Ӈ Ҭ ҹ̔ 

̆ ₯ ṕ ̆ Ȃ 

 

4- 17- 2 ṕ  

4.18  

ȍ Ȏ פ ץ ȁ ᾝ№ ҹ ̆№ ԍ ҬȂ

̆ ѿ № Ȃ 

 explode̔פ

̔ȍ Ȏŕȍ Ȏ 

̔  

ȍ Ȏŕȍ Ȏ ₯ⱳ ̆ ̆ ̆

ҹ ̆ Ҋ ̔ 

 

4- 18- 1  
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4.19  

ȍ Ȏ ┘ ҍ ᴆ ȁ ȁ ȁ ȁ ̆ ᵌԍ

WordҬ ┘  Ȃפ

פ .1  

 matchpro̔פ

̔ȍ Ȏŕȍ Ȏ 

̔  

2. ᵬ  

ŵ ȍ Ȏŕȍ Ȏ ΐ ̆ ᴪ ̔

̆ ̂ ѿ

Ҭ ̃̕ 

Ŷ ᴪ ̆ ┘ ̂ Ҭ ̃Ȃ

פ ̆ ┘ ҍ ѿ Ȃ 

   

4- 19- 1  



3DMine ᴆ  

99 

 

5   

 

 ȁ ᵝ  

 ȁᵣ  

  

  

 ң Ḥ  

ľ Ŀ ꜛ ᵬ Ҍ ⱳ Ȃ ῤ ȁ

ȁ ᵣ ᾝ̆ ₮ ῏Ḥ ̆ ȁ ȁ ȁ ᵝ ̆ ꜛ

ҍ ᵬȂ 

5.1  

ȍ Ȏ פ ᴋ ̆ ȁ ȁ ȁ

Ȃ 

pt̔פ  

̔ȍ Ȏŕȍ Ȏŕȍ Ȏ 

̔  

ȍ Ȏŕȍ Ȏŕȍ Ȏ ΐ ̆ ѿ ₮

̔ ̕ ₯̆ Ḥ Ҭ ̂ Ҋ

̃̆ ȁ ȁ ȁ ȁ ԋ ̆҈

ȁ ̔ 

 

5- 1- 1  

5.2 ᵣ  

ȍ ᵝ Ȏⱳ ԍ ᴋ ң ҈ ң ӊ ̆ ̆҈
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̆ ᵝ ẁ Ȃ 

dist̔פ  

̔ȍ Ȏŕȍ Ȏŕȍ ᵝ Ȏ 

̔  

ȍ Ȏŕȍ Ȏŕȍ ᵝ Ȏ ₯ ΐ ̆ ѿ

₮ ̔ ̕ ѿҩ ̆ ѿ

₮ ̔ ̆ ꜚ ̆ ҉ ₮ ꜚ  ̕

 

5- 2- 1 ң ᵝ  

ԋҩ ̂ ꜚ ₯ᵝ ̆ ᵬҹ

Ḃ ԅ ̃̆ Ḥ Ҭ ң ȁ҈ ȁ ᵝ ȁẁ

Ȃ Ҋ ̔ 

 

5- 2- 2 ᵝ  

ѿ ̆ ץ ң ̆ ⌠ ₯ ₮ Ȃ 

5.3  

ȍ Ȏ └ ̆ ꜚ ᴋ ҈ ȁ Ȃ 

פ .1  

 area̔פ

̔ȍ Ȏŕȍ Ȏŕȍ Ȏ 
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̔  

2. ᵬ  

ŵ ȍ Ȏŕȍ Ȏŕȍ Ȏ ΐ ̆ ѿ

₮ ̔  

Ŷ ң ̆ ꜚ ֟ ѿҩꜚ ̆ ץ ҩ ̆ ₯

̆ ₮ ̆ ꜚ ȁ ҈ ̆Ḥ ҬӞ

ᴪ Ȃ ⌠XY ̆҈ Ҍ

ѿҩ ҉ ̆ Ȃ 

̆ ҩ ѿҩꜚ ̔ 

 

5- 3- 1 ꜚ  

 

5- 3- 2  

5.4 ҩ  

ȍң Ȏ ңҩ ̆ ῒ Ȃ 

 angle2̔פ

̔ȍ Ȏŕȍ Ȏŕȍң Ȏ 

̔  

ᶭ̆פ ң ̆ ץ ֦ ̆ ң

ꜚ̆₮ ѿҩ ṿ̆Ῥ ₯ ̆ ṿ ̆ Ḥ ₮↨ Ȃ

Ҋ ̔ 
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5- 4- 1 ң  

5.5 Ҏ  

ȍ҈ Ȏ ҈ҩ ҈ ̂ ԍ180 ̃Ȃ 

 an̔פ

̔ȍ Ȏŕȍ Ȏŕȍң Ȏ 

̔  

Ҋ ̆ ѿҩ ̆ῒ҉ №≢ 1ȁ 2ȁ 3 4Ȃᶛ ̆ 1ȁ 2 3

ӊ Ȃ 

̆פ ѿ ₮ ̔ Ȃ 1 ̆

ᶭ 2 3̆↕҈ҩ ̆ ֜ ᵝ ₮ ṿ̆

ꜚ ꜚ̆Ῥ ₯ѿҊ ̆ ṿ ̆ Ḥ ҈ ̔ 

 

5- 5- 1 ҈  

 

5- 5- 2 Ḥ  
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̔ŵ Ҍ ԍ҈ ̆ ⌠XY ҉ ̆

ѿץ ԍ ԍ҈ Ȃ 

Ŷ҈ҩ Ҍ̆ Ҍѿ ̆ɒ ҉ Ҭ ҹ̔ 1ĺ 2ĺ

3 ҹ ̆ ҹ 1ĺ 3ĺ 2 ҹ ̆ ԍ ԋ 3ҹ

Ȃ ₮ ˻ 

5.6 Ҏ  

ȍ҈ Ȏ ₯ ҈ҩ ⌠ ̆ ₮ Ȃ 

 3c̔פ

̔ȍ Ȏŕȍ Ȏŕȍ҈ Ȏ 

̔  

Ҭ ѿҩ ̆ ȍ Ȏŕȍ Ȏŕȍ҈ Ȏ̆ ̆ᴋ

҉҈ҩ ̆҈ҩ ץ Ȃᶭ ҈ ̆ ׆̆⌠

₮ѿ ̆ꜚ ṿ̆ ̆ ץ ₮̆ ̆Ḥ ᴪ

Ḥ ̔ 

 

5- 6- 1 ҈  

 

5- 6- 2 Ḥ  

5.7 ᵩ  

ȍ ᵣ Ȏ ꜚ └ ̆ ῤ ӗץ ₮ᵣ Ȃ 
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 volume̔פ

̔ȍ Ȏŕȍ Ȏŕȍ ᵣ Ȏ 

̔  

פ ₯ ΐ ̆ ѿ ₮ ̔

̆ᶭ ̆ ꜚ ₮ ѿҩ

̆ ᵝ ₯ ̆ ₮ ̆ ῀ ̆ ᵣ Ḥ ҬȂ 

 

5- 7- 1 ᵣ  

5.8  

ȍ Ȏ ⌠ ȁ ⌠ ȁ ⌠҈ ȁ ⌠҈ ҈ ⌠҈ ӊ

Ȃ ץ̆ ₮ ṿ Ḥ ̆ ғ

Ȃ 

qdis̔פ  

̔ȍ Ȏŕȍ Ȏŕȍ Ȏ 

ⱳ ̆ ₮ Ҋ ̆ ̆ ᵬ̔ 

 

5- 8- 1  
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⌠ ̔ 

 

5- 8- 2 ⌠  

    ⌠ ̔ 

 

5- 8- 3 ⌠  

    ⌠҈ ̔ 

 

5- 8- 4 ⌠҈  
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 ⌠҈ ̔ 

 

5- 8- 5 ⌠҈  

    ҈ ⌠҈ ̔ 

 

5- 8- 6 ҈ ⌠҈  

5.9  

ȍ Ȏ ԍ ҉ ṿ ṿȂ 

lc̔פ  

̔ȍ Ȏŕȍ Ȏŕȍ Ȏ 

̆פ ѿ ₮ ̔ ̆

₯̆ Ḥ Ҭ ̆ ȁXYZṿ̔ 

 

5- 9- 1  
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5.10 ҩ Ḫ  

ң ̆ ң ṿȁ ṿ̆ ₮ң ӊ ȁ

Ȃ 

ipp̔פ  

̔ȍ Ȏŕȍ Ȏŕȍң Ḥ Ȏ 

ⱳ ̆ ̆ᶭ ң ̆ Ḥ Ҭ

ṿȁ ṿ ץ̆ ң ӊ ȁ Ḥ ̆ Ҋ

̔ 

 

5- 10- 1 ң Ḥ  

5.11 ⅎ  

ȍ № Ȏ ԍ ҉ᴋ ѿ ṿȂ 

ipl̔פ  

̔ȍ Ȏŕȍ Ȏŕȍ № Ȏ 

ⱳ ̆ ̔ ̆ ҉ ₯ ѿҩ ҹ

̆ ₮ ̔ ̆ ₯ ԋҩ ҹ ̆↕

₮̆ Ḥ Ҭ ң ӊ Ḥ Ȃ Ҋ ̔ 

  
5- 11- 1 №  

ѿ ̆ ᵬ╠̆ ץ ң ̆ ᵬ̆ ₯

Ȃ
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6  Ί 

 

 ᵬ̔ ȁ ȁ ȁ ȁ  

 ᵬ̔ ȁ ⱴȁ− ȁⱴ  

 ᵬ̔ ȁ ҹ ȁ  

 ȁ  

  

  

  

ľ ΐĿ Ғױ ҙҒҙ ₮ ѿ ↓ ⱳ Ȃ ҙҒ

ҙ 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 

6.1 ῗԓ ᵲ 

6.1.1  

ȍ Ȏ ԍ ȁḱ ҉ ҩ Ȃ 

פ .1  

pedit̔פ  

̔ȍ ΐȎŕȍ Ȏ 

2. ᵬ  

ŵ ῀ ᴆ ̆ ȍ ΐȎŕȍ Ȏ̆ ₯ ᵬ ̆

ᴪ ₮ľ Ŀ ̆ ҉ XYZ Ȃ ̆ ȍ

ᴆȎŕȍ Ȏ Ҭ ԅľ ₯ / Ŀ ̆פ Ӈ ₯ ̆Ӟ

ᴪ ₮ľ Ŀ Ȃ ҍ ῏ ̆ ̆

̆ ̂ ḱ ̃̆ ᴪ₮ ľ Ŀ Ȃ 



3DMine ᴆ  

 

109  

 

6- 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 

6.1.2  

ȍ Ȏ ԍ └ѿ ҍ № ᵣ Ȃ 

 dgap̔פ

̔ȍ ΐȎŕȍ Ȏ 

̔  

ѿ └ ̆ Ҋ Ҭ Ȃ 

ȍ ΐȎŕȍ Ȏ̆ ̆ ᵝ ̆ └ҍ
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№ ꜚ ̆ ꜚ ̆ └ ̆

ᵝ ₯ ̆ Ҭ ₯ȍ Ȏ ȍ Ȏ̆ ᵬ ̆ ₮ ץ ≢Ȃ

Һ ԍ Ὲ῍ Ȃ Ҭ ̔ 

 

6- 1- 2  

6.1.3  

ȍ Ȏ פ ԍ ῒ Ȃ 

 dgap̔פ

̔ȍ ΐȎŕȍ Ȏ 

̔  

ȍ ΐȎŕȍ Ȏ ⱳ ̆ ₯ ᵬ Ҭ ̆

₮ѿ ̆ ̆ ᾣ׆ ̆ Ȃ 

6.1.4  

ȍ Ȏ פ ᾢ ӈ └ Ȃ 

linegrad̔פ  

̔ȍ ΐȎŕȍ Ȏ 

̔  
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6- 1- 3  

̂1:100̃ĺ № ̆ ╠ 100 X ̆Xҹ ṿ̆ ṿ ̆

ṿ Ҋ Ȃ 

  ĺ Ȃ 

   

6- 1- 4  

6.1.5 ꜠  

ȍ ꜚ Ȏ פ ԍ ҹѿҩ ( Ҍ֜ )Ȃ 

1. פ  

autojoin̔פ  

̔ȍ ΐȎŕȍ ꜚ Ȏ 

̔  

2. ᵬ  

ŵ ᶛ ̆ ̆ ȍ ΐȎŕȍ ꜚ Ȏ ₯ⱳ ̆

₮ľ ꜚ Ŀ ̔ 
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6- 1- 5 ꜚ  

̔ң ԍ ṿ ̆ң ѿ Ȃ 

̔ ѿ ῤ Ȃ 

ᵈ ̔ң ֜ ѿ ҍ ѿ ֜ ⌠ң ѿ ̆

Ҍ ң ӊ Ȃ 

Ŷ ̆ Ạ ᵬ ̆ ₯ פ Ȃ 

Ҋ ̆№ ῤ ѿ ̔ 

 

6- 1- 6 ꜚ  

6.1.6  

ȍ Ȏ Ҋ ׆ ⌠ Ȃ 

 1. פ  

jatti̔פ  

̔ȍ ΐȎŕȍ ᵬȎ ŕȍ Ȏ 

̔  

2. ᵬ  
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ŵ ᶛ ̆ ̆ ױ 1 ̂ ̃̆ ȍ ΐȎŕȍ

Ȏ̆ ₮ľ Ŀ ̔ 

 

6- 1- 7  

̔ Ȃ 

└̔ ҳ ṿ̆ҳ ṿץῤ ᴪ ṿ ̆ ѿҳ ṿ

Ҍᴪ Ȃ 

̔ ṿ ҹѿ ̆ ṿҬ Ҭ ̆ Ҭ №ҹң

Ȃ 

Ŷ ̆ ₯ פ ̆ ҩ ׆ ⌠ ̆

Ҋ ̔ 

 

6- 1- 8 ╠ ῒ  
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6- 1- 9  

6.1.7 ∕  

ҹ ṿȂ 

1. פ  

 dgxbz̔פ

̔ȍ ΐȎŕȍ ᵬȎ ŕȍ⇔ Ȏ 

2. ᵬ  

ŵ ѿ ᴆ̂ ̃̆ ṿ ҉̆ ṿ

҉Ȃ ȍ ΐȎŕȍ ᵬȎŕȍ⇔ Ȏ̆ ₮ľ ṿ Ŀ ̔ 

   

6- 1- 10                              6- 1- 11 ṿ  

̔ ȁ Ḡ ᵝ ̕ 
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ᾝ ̔ ȁῃ ᾝ ҈ Ȃ ꜚ ̕

ῃ ᾝ Ҭ ╠ ῤ ̕ ₮ѿ ̆₄ ҍ ֜

Ȃ 

ȍ Ȏ ̆ Ҭ ľ Ŀ ҹľ Ŀ̂ Ҋ ̃̆

₮ ҍ ֜ ̆ ₃ ѿ Ȃ 

 

6- 1- 12 -  

Ŷ ᾝ Ҭȍ Ȏ ȍῃ ᾝȎ ̆ȍ Ȏ

ҍ ֜ ̆ Ҋ ̔ 

  

6- 1- 13 Ҍ  
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6.1.8 ◑  

ȍ ◄Ȏ ԍ XY ȁ╩ ╠ ҉ ◄ ̆ ᴋץ

Ḡ ῤ №Ȃ 

clip̔פ  

̔ȍ ΐȎŕȍ ◄Ȏ 

:  

ȍ ΐȎŕȍ ◄Ȏ̆ ₮ľ ◄Ŀ ̔ 

 

6- 1- 14 ◄  

Ḡ ῤ ̔ ῤ ᴪḠ Ҋ̆ ᴪ ◄ Ȃ 

Ḡ ̔ ᴪḠ Ҋ̆ῤ ᴪ ◄ Ȃ 

XY ̔ XY Ҋ ◄Ȃ ℗╩ ̆ ╩ Ҋ ◄ ҹľ╩ ĿȂ 

╠ ̔ ╠ᴋ Ҋ ◄Ȃ 

╠ ҹXY ̆ ◄℗ ҹľḠ ῤ Ŀ̆ ◄ ҹľXY Ŀ̆ ₯

̔ 

       

6- 1- 15 XY Ḡ ῤ  
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╠ ҹXY ̆ ◄℗ ҹľḠ Ŀ̆ ◄ ҹľXY Ŀ̆ ₯

̔ 

  

6- 1- 16 XY Ḡ  

╠ ҹᴋ ̆ ◄℗ ҹľḠ ῤ Ŀ̆ ◄ ҹľ ╠ Ŀ̆ ₯

̔ 

 

6- 1- 17 ╠ Ḡ ῤ  

6.2  

҈ ᴆ ≢ԍԋ ᴆ ѿҩ῏ Ȃ 3DMine ᴆҬ ᶫԅ

̆ҹ ҈ ᶫԅ Ḃ Ȃ ľ Ŀ ̆ ץ ≠ ԋ

̆ ֓ ҹ ҈ Ȃ 

6.2.1 Zẅ 

ȍ ZṿȎ ԍ ᵬ ῤ Ȃ 
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 az̔פ

̔ȍ ΐȎŕȍ Ȏŕȍ ZṿȎ 

̔  

ⱳ ̆ ₮ľ ῀ ṿĿ ̆ ȍ ῀ZṿȎҬ ῀ ṿ̆ ₯ȍ

Ȏ ̆ ₯ ̆ פ ̆ Ḥ ᴪ ₃ҩ

Ȃ 

 

6- 2- 1 Zṿ  

6.2.2 ẅ  

ԍ ṿ ṿȂ 

1. פ  

 zdrag̔פ

̔ȍ ΐȎŕȍ Ȏ ŕȍ ṿ Ȏ 

̔  

2. ᵬ  

ŵ ῀ ̆ ȍ ΐȎŕȍ Ȏŕȍ ṿ Ȏ̆ ₮ľ

Ŀ ̔ 

 

6- 2- 2  

ῒҬ̔ 
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̔ ῤ Ȃ 

̔ ң ӊ Ȃ 

└ ̔ ꜚ └ѿ ̆ ҍ ֜ ̆

ҹ Ȃ 

̔ Ҭ Ȃ 

Ŷ ȍ Ȏ ȍ Ȏ̆ └ ̆ ₯ ̆

̆ ꜚ ᴪ₮ ѿ ̆ľ Ŀ ѿ ̆ ѿ

̆ ṿ ╠ѿ ҉ⱴ҉ľ Ŀ̆ ⌠ ṿ̆ ⌠ ѿ  ̔

 

6- 2- 3 ṿ  

6.2.3  

ѿ ӊῤ ԇ Ȃ 

1. פ  

nearestpt̔פ  

̔ȍ ΐȎŕȍ Ȏ ŕȍ Ȏ 

2. ᵬ  

ŵ ̆XY ҉ ѿ XZ׆̆ ҉ ̆ ̆

̆ ȍ ΐȎŕȍ Ȏŕȍ Ȏ̆ ₮ľ Ŀ  ̔

 

6- 2- 4  
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6- 2- 5  

̔ ץ ҹ ľץ̆ Ŀҹ ₮ѿҩ ̆ ῤ

⌠ ҍ ̆ Ȃ 

− / ̔ ṿ − Ȃ 

Zṿ- ⌠ №̔ ⌠ № Ȃ 

Ŷ ȍ Ȏ̆ ₯ ̆ ṿ ̆ ῤ

ԇԅ Ȃ 

 

6- 2- 6 ṿ  

6.2.4  

ҹ Ȃ 

1. פ  

zpick̔פ  

̔ȍ ΐȎŕȍ Ȏ ŕȍ Ȏ 

2. ᵬ  

ŵ ̆XY ҉ ѿ XZ׆̆ ҉ ̆

̆ ̆ ȍ ΐȎŕȍ Ȏŕȍ Ȏ̕ 
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6- 2- 7 ȁ  

Ŷ ᾢ ̆ ᶭ ₯ ̆

ᴪ ҉ ̕ 

 

6- 2- 8 ṿ 

6.2.5 ҩ  

ң ̆ ң ӊ Ȃ 

1. פ  

 smoothz̔פ

̔ȍ ΐȎŕȍ Ȏ ŕȍң Ȏ 

̔  

2. ᵬ  

ѿ ҉ ѿ ң ӊ ̆ ₮ ľ Ŀ ̆ ľ

Ŀľ Ŀľ1/X ᶛĿ Ȃ 

 



6  ΐ 

122  

6- 2- 9 ң  

6.2.6  

└ ̆ ῤ Ҍ ṿ ṿ

Ȃ 

1. פ  

polyz̔פ  

̔ȍ ΐȎŕȍ Ȏ ŕȍ Ȏ 

̔  

2. ᵬ  

ⱳ ̆ ₮ľ ZṿĿ ̆ ṿ ̆ ̆ Z

ṿ Ȃ 

 

6- 2- 10 Zṿ  

 

6- 2- 11 ṿ╠  
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6- 2- 12 └  

 

6- 2- 13  ṿ  

6.3 ῗԓ ᵲ 

6.3.1 ֢  

ңҩ ֜ ֟ ѿҩ Ȃ  

linecross̔פ  

̔ȍ ΐȎŕȍ ᵬȎ ŕȍ ֜ Ȏ 

̔  

פ ₯ⱳ ̆ ᶭ ֜ ң ̆ᴪ ң ֜₮ ѿҩ

̆ ₯ פ Ȃ 
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6- 3- 1 ֜  

Ḥ ₮ ֜ ̔ Ȃ 

6.3.2  

῀ X̆ Y̆ Z ӈ Ȃ 

editp̔פ  

̔ȍ ΐȎŕȍ ᵬȎ ŕȍ Ȏ 

̔  

פ ₯ⱳ ̆ ҉ ̆ ₮ľ ῀ Ŀ

̆ ̔ 

 

6- 3- 2  

6.3.3 ҏ ꜘ  

҉ᴋ ⱴ ᵝ Ȃ 

1. פ  

 add̔פ
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̔ȍ ΐȎŕȍ ᵬȎ ŕȍ ҉ ⱴ Ȏ 

̔  

2. ᵬ  

ⱳ ̆ ҉ ῀ ᵝ ₯̆ ᵝ ѿҩ ̆

ꜚ ꜚ̆ ꜚ⌠ ᵝ ₯ ᵝ ̔ 

 

6- 3- 3 ҉ⱴ  

₯ ₮ ̆ ̆ ץ └ ῀ ᵝ Ȃ 

6.3.4 ꜘ  

҉ ῀ ̆ᶏ ҉ Ȃ 

addpoint̔פ  

̔ȍ ΐȎŕȍ ᵬȎ ŕȍ ⱴ Ȏ 

̔  

פ ᶏ ⱳ ̆ ₮ľ ῀ ṿĿ ̆ ȍ ῀ⱴ ȎҬ ῀

ṿ̆ ῀ѿҩ ̆ ₯ ⱴ ̆ ₯ פ ̔ 

 

6- 3- 4 ⱴ  



6  ΐ 

126  

 

6- 3- 5 ⱴ  

6.3.5 ᵣ ∕  

ᵝȁẁ ⇔ Ȃ 

1. פ  

 azp̔פ

̔ȍ ΐȎŕȍ ᵬȎ ŕȍ ᵝ ⇔ Ȏ 

̔  

2. ᵬ  

ⱳ ̆ ₮ľ ᵝ ⇔ Ŀ ̆ ľ ᵝĿȁľ Ŀȁ

ľẁ Ŀ ₯ ̆ ῤ ̆ ľ ᵝĿȁľ Ŀȁľẁ Ŀ

ѿҩ Ȃ 

 

6- 3- 6 ᵝ ⇔  
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6.2.6 ғҎ ֢  

ҍ҈ ֜֟ ֜ Ȃ 

1. פ  

ltr̔פ  

̔ȍ ΐȎŕȍ ᵬȎ ŕȍ ҍ҈ ֜ Ȏ 

̔  

2. ᵬ  

ⱳ ̆ ᾢ ҍ҈ ֜ ̆ ₯ ̆ ₯ҍ ֜ ҈

̆ ҉ ᴪ ⱴѿҩ ҩ ̔ 

 
6- 3- 7 ҍ҈ ֜  

6.2.7 Ḫ └ EXCEL  

ԍ Ḥ ѿ ↓ ₮⌠ExcelҬȂ 

1. פ  

cexcel̔פ  

̔ȍ ΐȎŕȍ ᵬȎ ŕȍ Ḥ ⌠Excel Ȏ 

̔  

2. ᵬ  

ŵ ᶛ ̆  ̆ ⱳ ̆ ̆ Ҭ ₮Ḥ ̆

₯ ̕ 

Ŷ ₮ľ ₮ Ḥ Ŀ ̆ ⅞№ ѿ֓ Ҭ̆ Ҋ

̔  



6  ΐ 

128  

   

6- 3- 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 

 

6- 3- 9 ₮  

6.4  

ҹ ̂ XȁYȁZ ṿ̃Ȃ 

1. פ  
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altitudelabel̔פ  

̔ȍ ΐȎŕȍ ᵬȎ ŕȍ Ȏ 

2. ᵬ ̔ 

ŵ ᾢ ῀ ̆ ⱳ ̆ ₮ľ Ŀ ̆ Ȃ 

ῒҬ̆ 

̔ Ȃ 

ᵝ ̔ Ḡ ᵝ Ȃ 

̔ ̆ Ȃ 

Ḡ ̔ ╠ Ḡ ̆ Ҭ↕Ḡ Ȃ 

̔ ῤ ̆ 3 Ȃ 

 

6- 4- 1  

Ŷ ̆ ₯ȍ Ȏ̆ ̆ ₯ ̆פ ᵝ

₮ Ȃ Ҋ ̆ ZṿȂ 

 

6- 4- 2  
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6.5 ғ  

ᴆҍ └ ᴆ Ҍ ̆ Ҭ Ҭ ѿҩ

ᴪ ҍ Ȃ Όᵩ ᴪ ̆ Ṝᴪ֟ ѿ֓ Ȃ ̆ץ

Ҭ̆ѿ Όᵩ ̆ ֓ΌᵩḤ Ȃ 

6.5.1  ᵯ  

ȍ Όᵩ Ȏ פ − ҉ Όᵩ ⁞ ҉ Ȃ 

1. פ  

delectdip̔פ  

̔ȍ ΐȎŕȍ / Ȏ ŕȍ Όᵩ Ȏ 

2. ᵬ ̔ 

ŵ ⱳ ̆ ₮ľΌᵩ Ŀ ̔ 

 

6- 5- 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 
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҈ ̔ ῤ ῤ ҹ Όᵩ ңҩ Ȃ 

Ŷ ȍ Ȏ ȍ Ȏ̆ᾢȍ ȎΌᵩ ̆ ₯ȍ Ȏ

ῤ ̆ ₯ פ ̆Όᵩ ץ ҈ ₮ ̂ Ȃ̃ 

ľ Ŀ ҹȍ− Ȏ̆↕ − Όᵩ ̆Ḥ ̔ Ȃ 

 

6- 5- 2 Όᵩ  

6.5.2  ᵯ  

ȁ ȁ / Ȃ 

 cpp̔פ

̔ȍ ΐȎŕȍ / Ȏ ŕȍ Όᵩ Ȏ 

ᵬ ᵌԍ Όᵩ ̆ ⱳ ̆ ₮ľ Όᵩ Ŀ ̔  
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6- 5- 3 Όᵩ  

̔ ҹ ҳ ṿ̆ ԍ ҩҳ ṿ ȁ ȁ / ҹ

̆ ԍ ҩҳ ṿ Ҍ ҹ Ȃ 

҉ץ ̆ ̆ ῤ ץ ҈

₮ Ȃ 

6.5.3 /  

̆ ῤ Ȃ 

clearseg̔פ  

̔ȍ ΐȎŕȍ / Ȏ ŕȍ / Ȏ 

ᵬ ҍ╠ Όᵩ ᵌ̆ ⱳ ̆ ₮ľ / Ŀ ̔ 

 

6- 5- 4 /  

̔ 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 

 
















































































































































































































































































































































































































































