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1. LEM♠כꜟ 

1.1. LEM♠כꜟ≤│ 

₈LEM ⁸│₉ꜟכ♠ ─.lem ⱨ◊כⱴ♇♩─ ╛ ⱨ◊כⱴ♇♩┼─  ⁹∆≢ꜟכ♠─≤⌂

 

 

1.2. ─ 1 

CSV ─ⱨ□▬ꜟ⅛╠ lem ⱨ□▬ꜟ⌐ ⇔╕∆⁹ │⁸○ꜞ☺♫ꜟ─ ─ ☻כ◔╢™≡∫⌂⌐♪♇ꜞ◓⅜

≢∆⁹ 

CSV LEM  ꜟכ♠

LEM  

LEM  

CSV 

DXF  

SHP 

LEM  
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ꜝfi♄ⱶ⌂ ⅛╠ TIN ╩ ⇔⁸lem ⌐ ∆╢↓≤╙ ≢∆⁹ 

 

1.3. ─ 2 

lem ⅛╠⁸ ⅜ ⌂ ╩ ╗ⱳꜞ◗fi─◦▼כⱪⱨ□▬ꜟ≤ DXF ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

02xx000_1g.lem 

02xx000_1g.lem 

02xx000_1g.lem 

02xx000_1g.lem 

02xx000_1g.shp 

02xx000_1g.dxf 
02xx000_1g.shp 

02xx000_1g.dxf 
02xx000_1g.shp 

02xx000_1g.dxf 
02xx000_1g.shp 

02xx000_1g.dxf 

all .shp 

all.dxf  

─ⱳꜞ◗fi     ─ⱳꜞ◗

fi 
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lem  ─ │-9999─                     shp─ │ ⌐⌂∫≡™╕∆) 

 

1.4. lemⱨ□▬ꜟ─ ─  

.lem ⱨ□▬ꜟ─ ⅜ ™─≢⁸∆═≡─ ╩ ∆╢⌐│ ─ⱷ⸗ꜞ⅜ ⌐⌂╡╕∆⁹ ⇔√™ ⅜╦⅛

∫≡™╣┌⁸∕─ ─ ╩╖─♃כ♦ ╖ ╖⁸ ≢⅝╕∆⁹ 

 

ᵑ │ lem ⱨ□▬ꜟ╩ ™≡⁸ ⇔√™ ╩♄Ⱪꜟ◒ꜞ♇◒⇔≡⅔⅝╕∆⁹ 

ᵒ ⱷ♬ꜙ₈כ ₉─₈ ₉≢ ─ ╩.gc3ⱨ□▬ꜟ⌐ ⇔≡⅔⅝╕∆⁹ 

ᵓ ─ ⌐ⱷ♬ꜙ₈כ ₉─₈ ₉─₈ ↄ₉≢⁸ ─ ╩ ⇔╕∆⁹ 

ᵔ ⱷ♬ꜙ₈כⱨ□▬ꜟ₉─₈ ↄ lem₉─♄▬▪꜡◓≢₈ ╩ ≤∆╢ ─╖₉⅜ ⌐⌂╡╕∆⁹

↕╣√ⱨ□▬ꜟ─℮∟⁸ ╩ ≤∆╢ ─╖─ ה♪כꜞ╩ ⇔╕∆⁹ 

 

 



   

4 
 

2. ₈ⱨ□▬ꜟ₉ⱷ♬ꜙכ 

2.1. ↄ LEM 

[ⱨ□▬ꜟ]ⱷ♬ꜙכ─[ ↄ LEM] ≢ LEM ⱨ□▬ꜟ╩ ⇔≡ↄ∞↕™⁹ ─ⱨ□▬ꜟ⅜ ≢⅝⁸ ⌐ ↄ↓≤⅜

≢⅝╕∆⁹ ⱨ□▬ꜟ╩ ™√ⱨ◊ꜟ♄╩ ⇔╕∆⁹ 

 

≤⌂╢ lemⱨ□▬ꜟ│ ꜠ⱬꜟ 2500≢⁸ ─ │ 5,2,1m,0.5m ≢∆⁹ⱨ□▬ꜟ ─ ⅛╠ ╩⁸

₈_0.5g₉₈_1g₉₈_2g₉₈_5g₉⅛╠ ─ ╩ ⇔╕∆⁹ 

 

 

ⱨ□▬ꜟ╩ꜞכ♪⇔≡™╢ ⌐⁸►▫fi♪► ─[꜠ⱳכ♩]ⱤⱠꜟ⌐⁸ ⌂≥╩ ⇔╕∆⁹ⱨ□▬ꜟ─ꜞכ♪⅜

╦╢≤⁸ⱳ▬fi♩╩[ ]ⱤⱠꜟ⌐ ⇔╕∆⁹ 

 

lem ⱨ□▬ꜟ⌐│ ⅜ ↕╣≡™╕∆⅜⁸ ⌐╟╡ ╩ ↑╕∆⁹ 

─≢ꜟⱤⱠ♃כ♦     

-1111  ⇔╕∑╪  

-8888  ○꜠fi☺ (3DⱤⱠꜟ≢│ Z=0.0─ ⌐ )  

-9999  (3DⱤⱠꜟ≢│ Z=0.0─ ⌐ )  

  ⅜-100.0m №╢™│ 4000.0m │  

 כ꜠◓│

 

 

♪כⱤⱠꜟ─ⱡ♃כ♦⁸√╕ ╙╦↑╕∆⁹∕╣∙╣⌐≈™≡ ה ≤ ∆╢ ─◘▬☼⅜ ≢⅝╕∆⁹ 
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⅜-100.0m №╢™│ 4000.0m ─ ♪כꜞ⁸┌╣№⅜ ⌐꜠ⱳכ♩ⱤⱠꜟ⌐∕─ ╩ ⇔╕∆⁹ 

 

 

○ⱪ◦ꜛfi₈ ╩ ≤∆╢ ─╖₉⌐≈™≡ 

─ ⌐כⱣꜟכ♠⅜ ↕╣≡™╢ ⁸↓─○ⱪ◦ꜛfi⅜ ⅎ╢ ⌐⌂╡╕∆⁹ ╩ ⌐

─◘▬☼╩ ⇔⁸∕─ ⌐№╢ ה♪כꜞ╩╖─ ⇔╕∆⁹↓─ ⌐│⁸∆═≡─.lem ⱨ□▬ꜟ╩ ⇔≡⅔

™≡╙ ™╕∑╪⁹ 

♄▬▪꜡◓≢∆═≡─.lem ⱨ□▬ꜟ╩ ∆╢⌐│⁸.lem ⱨ□▬ꜟ─ꜞ☻♩≢≥╣⅛╩ ⇔√ ⁸Ctrl -A ∆≢כ◐

═≡─ⱨ□▬ꜟ⅜ ≢⅝╕∆⁹ 

↓─○ⱪ◦ꜛfi╩ ℮⌐│⁸ ─╟℮⌂ ╣⌐⌂╡╕∆⁹ 

ᵑ .lem ⱨ□▬ꜟ╩ ™≡ ⇔⁸ ⇔√™ ╩♄Ⱪꜟ◒ꜞ♇◒⇔⁸3DⱤⱠꜟ ⌐ ⇔╕∆⁹ 

ᵒ ⱷ♬ꜙכ[ ]-[ ]≢⁸3DⱤⱠꜟ≢─ ╩ ⇔╕∆⁹ 
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ᵓ ⁸LEM ꜟכ♠ ⁸ⱷ♬ꜙכ[ ]-[ ↄ]≢⁸ ─ⱨ□▬ꜟ╩ ⅝⁸ ╩ ⇔╕∆⁹ 

ᵔ ⱷ♬ꜙכ[ⱨ□▬ꜟ]-[ ↄ LEM] ≢⁸↓─○ⱪ◦ꜛfi╩ ⇔⁸Ctrl -A ≢∆═≡─.lem ⱨ□▬ꜟ╩ ⇔⁸

─ ╡─.lem ⱨ□▬ꜟ─ ⁸♪כꜞ╩╖─ ⇔╕∆⁹ 

 

2.2. ↄ LEM(TIN-LOD)1, 2, 3 

↕╣√ⱨ◊ꜟ♄ ─∆═≡─.lem ⱨ□▬ꜟ╩ꜞ⁸⇔♪כTIN (Triangled Irregul ar Network) ─ ⱳꜞ◗fi╩

⇔╕∆⁹ 
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⇔√ ─╖╩  

 

₈LOD₉≤│₈Level Of Detail ₉─ ≢∆⁹◖fiⱧꜙכ♃◓ꜝⱨ▫♇◒☻─ ≢ ↄ⅛╠ ╦╣≡™╢ ≢∆⁹ 

⅜ ─ ↄ⌐№╢ ⁸ ⌂⸗♦ꜟ╩ ⇔⁸ ⅜ ↄ ╣≡™ↄ⌐ ∫≡⁸ ⇔√⸗♦ꜟ╩ ∆╢

≢∆⁹↓─₈LEM │≢₉ꜟכ♠ ≢│⌂ↄ⁸ ╩ ⌐⇔≡™╕∆⁹ ⌐ ™⅛⁸ ⅛╠ ╣≡™╢⅛

≢⁸ ⌐ ∆╢⅛ ↄ ∆╢⅛╩◖fi♩꜡⁹∆╕™≡⇔ꜟכ 

│Wiki oedua₈http://en.wikipedia.org/wiki/Level_of_detail ₉─ ≢∆⁹ 

http://en.wikipedia.org/wiki/Level_of_detail
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LEM ─ ⅛╠ TIN ─ ╩ ∆╢ ⌐│⁸ ⅜ ⅝™ ─ ╩ ╪∞ ╩ ╡╕∆⁹ ≢⁸ 1-3

─ ≤⁸ 2-4─ ╩ ═⁸ 1-3─ ⅜ ⅝™ ⁸ 1-3╩ ≤∆╢ ╩ ⇔╕∆⁹↓℮∆╢↓

≤≢ ─ ⅜╟ↄ⌂╡╕∆⁹ 

 

 

ⱷ♬ꜙכ⅜ №╡╕∆⅜⁸ │ ∂≢∆⁹lem ⱨ□▬ꜟ╩ ™√≤⅝─ⱨ◊ꜟ♄╛ ⌂≥╩ ₁⌐ ⇔╕

∆⁹ ─♦ⱨ◊ꜟ♩⌐⌂╡╕∆─≢⁸ ─ ⌂╢ lem ⱨ□▬ꜟ─ ⁸ ╩♃כ♦╢∆ ↄ ⌂≥⌐

™ ↑╢↓≤⅜≢⅝╕∆⁹ 

 

 

3 

1 2 

4 
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♄▬▪꜡◓≢│⁸lem ⱨ□▬ꜟ⅜№╢ⱨ◊ꜟ♄╩ ⇔╕∆⁹ 

 

≢ ↑( ) 

OFF ─ ⁸TIN ─  ⁹∆╕╡⌂⌐כ꜠◓│

ON ─ ⁸lem ⱨ□▬ꜟ─ ≢ ╩ ↑≡ ⇔╕∆⁹Lem ⱨ□▬ꜟ ≢ ╙ ™ ≤ ╙ ™ ─

≢ ↑⇔╕∆⁹ ─╟℮⌐⁸ ⅜ ™ TIN ─ │ ⁸ ™ TIN ─ │ ⌐⌂╡╕∆⁹ 

 

(0.0⅛╠ 1.0) 

≢ ↑∆╢ ─ ─ (saturation )╩ ⇔╕∆⁹ │ ⅜ 1.0,0.75,0.5,0.25,0.0─ ≢∆⁹ 
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1.0    0.75    0.5    0.25    0.0 

TIN ─ ─ │ ─ ≤ ─ ⌐╟╡╕∆⅜⁸ ⅛╠ ╩ ≡√ ⌐⌂∫≡™╕∆─≢⁸ ⅜

0.0─ ≢╙⁸ ⅜ ⌐⌂╡╕∆⁹ 

 

─  

₈ ₉│ ™√ LEM ⱨ□▬ꜟ─ ─ ╩◌Ᵽכ∆╢╟℮⌐ ⇔╕∆⁹₈ ─ ╩ ∆╢₉│⁸

⇔√ ─ ─╖╩ ⇔⁸∕─ │ ≢ ⇔╕∆⁹ ⅎ┌⁸ 0m ⅛╠ 10m ─ ╩ ⇔⁸ ⌂

─ ⅜ ⇔╛∆ↄ⌂╡╕∆⁹ 

 

ה  

ⱷ♬ꜙ₈כLEM ⅛╠ LEM₉-₈LEM ≤ LEM ≤─ ₉≢ ⇔√ lem ⱨ□▬ꜟ⌐≈™≡⁸ ╩ ⇔≡

∆╢√╘─○ⱪ◦ꜛfi≢∆⁹ ╩ ─╟℮⌐ ↑⇔≡ ⇔╕∆⁹ ─ │ ( )≢∆⁹ ─

≢כ꜠◓│ ⇔╕∆⁹ 
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─ ─ 2 │⁸ ─ ─ ╩ ⇔≡™╕∆ ⅜ ⇔√ ≢⁸ ⅜ ⇔√  

 

♥◒☻♅ꜗⱴ♇Ⱨfi◓ 

 

⇔√ⱨ◊ꜟ♄─ ╩ lem ⅛╠ ⇔√ TIN ⌐ ╡ ↑╕∆⁹ 

ⱨ□▬ꜟ │ lem ⱨ□▬ꜟ≤ ∂ ⌐⇔≡⅔™≡ↄ∞↕™⁹ ⅎ┌⁸01ab234_5g.lem⌐ ⇔≡⁸01ab234_5g.tif

№╢™│ 01ab234.tif ╩ ⇔╕∆⁹ │₈tif₉₈jpg₉₈png₉⌐ ⇔≡™╕∆⁹♥◒☻♅ꜗ─ ◘▬☼│ lem ─

≤ ∂⌐⇔≡ↄ∞↕™⁹ ⅎ┌ 5m ─ lem ─ ⁸400x300 ≢∆⅛╠⁸♥◒☻♅ꜗ─ ◘▬☼╙ 400x300

Ⱨ◒☿ꜟ⌐⇔≡⅔⅝╕∆⁹ 

 

♥◒☻♅ꜗⱴ♇ⱪ ┼ 

lem ─ ╩ ╗ ⌐♥◒☻♅ꜗ─ ╩ ⇔╕∆⁹♥◒☻♅ꜗ─ ⅜ ─ ╩ ⇔≡™╢ ⌐ ⇔╕∆⁹

│⁸ ─ ─ ╩ ⇔√ (₈LEM ≤ LEM ─ ─ ₉≢ )╩ ╡ ↑≡™╕∆⁹ ─

╩ ≢ ≢⅝╕∆⁹ 

 

 

♥◒☻♅ꜗⱴ♇ⱪ ⅜⌂∆ ┼ 

lem ─ 4 ⅜⌂∆ ⌐♥◒☻♅ꜗ─ ╩ ⇔╕∆⁹♥◒☻♅ꜗ─ ⅜⁸lem ─ 4 ⅜⌂∆ ─ ╩ ∆ ⌐

⇔╕∆⁹ │⁸4 ⅜⌂∆ ⅜ ™≡™╢ ╩ ↑⇔√ ╩ ╡ ↑√ ≢∆⁹ 

 

 

╩ ↄ∆╢ 

lem ⱨ□▬ꜟ─ ⌐≈™≡⁸ ⌐ √™ ₈0₉⌐⇔╕∆⁹lem ⱨ□▬ꜟ─♦כ♃⅜ ⌐ ⅜╡⁸ ╩

⇔√ ⅝⌂ ⌐⇔╕∆⁹ 
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╩ ≤∆╢ ≤ ∆╢ ─╖ 

─ ⌐כⱣꜟכ♠⅜ ↕╣≡™╢ ⁸↓─○ⱪ◦ꜛfi⅜ ⅎ╢ ⌐⌂╡╕∆⁹ ╩ ⌐

─◘▬☼╩ ⇔⁸↓─ ≤ ⌂╢.lem ⱨ□▬ꜟ─╖╩ꜞה♪כ ⇔╕∆⁹ 

↓─○ⱪ◦ꜛfi╩ ℮⌐│⁸ ─╟℮⌂ ╣⌐⌂╡╕∆⁹ 

ᵑ .lem ⱨ□▬ꜟ╩ ™≡ ⇔⁸ ⇔√™ ╩♄Ⱪꜟ◒ꜞ♇◒⇔⁸3DⱤⱠꜟ ⌐ ⇔╕∆⁹ 

ᵒ ⱷ♬ꜙכ[ ]-[ ]≢⁸3DⱤⱠꜟ≢─ ╩ ⇔╕∆⁹ 

ᵓ ⁸LEM ꜟכ♠ ⁸ⱷ♬ꜙכ[ ]-[ ↄ]≢⁸ ─ⱨ□▬ꜟ╩ ⅝⁸ ╩ ⇔╕∆⁹ 

ᵔ ↓─ⱷ♬ꜙ⁸≢כ↓─○ⱪ◦ꜛfi╩ ⇔⁸ ─ ╡─.lem ⱨ□▬ꜟ─╖╩ꜞ⁸♪כ ⇔╕∆⁹ 

 

○ⱪ◦ꜛfi₈ ≢ ↑( )₉≢│ HSV ╩ ∫≡™╕∆⁹ 

H ⌐≈™≡ ─ ⅛╠ ⇔╕∆⁹ ╙ ™ ╩ (red=0,green=0,blue=255) ⁸ ╙ ™ ╩

(red=255,green=0,blue=0)≤⇔⁸∕─ ╩ ─ ⱥ☻♩◓ꜝⱶ⅜ ⌐⌂╢╟℮⌐ ⇔╕∆⁹ │ HSV

─ (240 )⅛╠ (0 )╕≢ ╡⌐ ╡╕∆⁹ 

: ⱨꜞכ ₐ►▫◐Ɑ♦▫▪(Wikipedia) ₑ─₈HSV ₉ 

S⌐≈™≡│⁸♄▬▪꜡◓≢ ⇔╕∆⁹ 

V ⌐≈™≡│ 1.0 ⌐ ⇔≡™╕∆⁹TIN ─ ≢│ ╩ ≡≡™╢─≢⁸ ⅜ ╣╕∆⁹♦ⱨ◊ꜟ♩≢│⁸

⅛╠ ╩№≡≡™╕∆⁹ⱷ♬ꜙ₈כ ₉─₈ ₉≢∆⁹ 
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lem ⱨ□▬ꜟ≢─ ♃כ♦⁸⅜ ⇔─-1111 ╟╡ ⅝™⁸-111.0m ╟╡ ™ ╩ ⇔≡™╕∆⁹ -9999 │ ⌂

⁸TIN≢─™⌂⅜♃כ♦ ─ ⅜ ╣∏⁸ ╛ │ ⅜ ™√ ≢ ⇔╕∆⁹ 

 

ⱷ♬ꜙ₈כ ₉─₈ ₉≢ ╩ ⌐∆╢↓≤≢⁸☻♫♇ⱪ◦ꜛ♇♩╩ ╢ ⌂≥⌐│ √⌂ↄ⌂╡╕∆⁹ 

 

 

TIN ─ │ ─ ↄ│ ⅛ↄ⁸ ⅛╠ ╣╢⌐ ∫≡ ↄ⌂╡╕∆⁹ √™ ╩ⱴ►☻ Ⱳ♃fi≢♄Ⱪ

ꜟ◒ꜞ♇◒∆╣┌⁸∕─ ⅜ ≤⌂╡₈3D ₉ⱤⱠꜟ ⌐ ⇔⁸ ╩ ⌐ TIN ─ ⅜ ╦╡╕∆⁹ 

─ ╡─ ⅛™ ─ ╩ →√™ ╩₈LOD₉─כⱣꜟכ♠⁸ ⌐ ⅛⇔╕∆⁹ 

 

₈ ₉─ ≢│⁸ ⌂ TIN ─ ⅜ ⅜╡╕∆⅜⁸ⱷ⸗ꜞ ⅜ ⅎ⁸ ─Ɽⱨ◊כⱴfi☻⅜ ⇔╕∆⁹ 
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↕╣√ⱨ◊ꜟ♄─ lem ⱨ□▬ꜟ╩∆═≡ ╖ ╗─≢⁸ ↄ─ⱷ⸗ꜞ╩ ⇔╕∆⁹╕√⁸ ∆╢ ⌐ TIN ╩

∆╢─≢⁸ⱷ⸗ꜞ ╙ ⅎ≡⅝╕∆⁹♠כꜟⱣ₈─כ ⱷ⸗ꜞ₉│ⱪ꜡◓ꜝⱶ⅜ ⇔≡™╢ⱷ⸗ꜞ ╩

⇔≡™╕∆⁹╕√₈ ⱷ⸗ꜞ₉│ⱪ꜡◓ꜝⱶ⅜ OS⅛╠ ⇔≡™╢ⱷ⸗ꜞ ≢∆⁹ ⅜ ╦∫√ ≢ ⇔≡™

╕∆─≢⁸ ⌐│↓─ ╟╡ ⅝™ⱷ⸗ꜞ╩ ∫≡™╢↓≤⅜№╡╕∆⁹ 

 

LOD ─ ꜠ⱬꜟ⅜₈ ₉⌐⌂╢⌐≈╣ TIN ─ ⅜ ⅎ⁸ⱷ⸗ꜞ─ ╙ ⅎ╕∆⇔⁸Ɽⱨ◊כⱴfi☻╙ ⇔╕

∆⁹ⱷ⸗ꜞ ⌐⌂╢≤⁸ⱪ꜡◓ꜝⱶ⅜ ⇔≡⇔╕℮↓≤⅜№╢─≢⁸ ⱷ⸗ꜞ ╩♅▼♇◒⇔⌂⅜╠ ⇔≡

ↄ∞↕™⁹ 

 

lem ⱨ□▬ꜟ─ꜞכ♪ ⌐ ─ ⌂≥╩꜠ⱳכ♩ⱤⱠꜟ⌐ ⇔╕∆⁹ 

 

lem ⱨ□▬ꜟ─ꜞכ♪ ⁸ ─ ╩꜠ⱳכ♩ⱤⱠꜟ⌐ ⇔╕∆⁹ 

 

 

2.3. ↄ ◦▼כⱪⱨ□▬ꜟ 

╩ꜟ▬□ⱪⱨכ▼◦ ™≡ 3D ⇔╕∆⁹ 
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2.4. ↄ DXF 

DXF ⱨ□▬ꜟ╩ ™≡ ⇔╕∆⁹ 

 

™≡ DXF ⌐♪כⱡ♃כ♦⁸≡™≈⌐ ⇔╕∆⁹↓─ⱳ♇ⱪ▪♇ⱪⱷ♬ꜙ⁸≢כ ה ⅜ ≢⅝╕∆⁹ 
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2.5. ☻♫♇ⱪ◦ꜛ♇♩ 

ⱤⱠꜟ─ ⌐≈™≡ ╛◒ꜞ♇ⱪⱲכ♪┼─◖Ⱨ⁹∆╕⅝≢⅜כ 

 
 

ₒ ◘▬☼ₓ ∆╢ ─◘▬☼╩ ⇔╕∆⁹◘▬☼⅜ ⅝™╒≥⁸╟╡ ─ ⅜ ≢⅝╕∆⁹ Ɽ

Ⱡꜟ─ ╟╡ ─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹◘▬☼─ ⅜ ⱤⱠꜟ≤ ⌂╢ ⁸ ⱤⱠꜟ─

╩ ╦∑╕∆⁹ ─ ╒≥⁸ⱷ⸗ꜞ ⅜ ⅝ↄ⌂╡⁸ ⌐ ⅜⅛⅛╡╕∆⁹ 

 

ₒ ₓ►▫fi♪►╩ ⅝⁸ ⇔√ ╩ ⇔╕∆⁹ 

ⱨ□▬ꜟⱷ♬ꜙ₈│⌐כ◒ꜞ♇ⱪⱲכ♪┼◖Ⱨ₈≥₉כ ₉⅜№╡╕∆⁹ 

 

ₒ◒ꜞ♇ⱪⱲכ♪┼◖Ⱨכₓ ⇔√ ╩◒ꜞ♇ⱪⱲכ♪┼◖Ⱨ⁹∆╕⇔כ ─▪ⱪꜞ◔כ◦ꜛfi≢ ╡ ↑╢↓≤⅜

≢⅝╕∆⁹ 

 

ₒ ₓ ⇔√ ╩ ⇔╕∆⁹▬ⱷכ☺ ⁸ ♄▬▪꜡◓╩ ⇔╕∆⁹ 
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 Ɑכ☺─ ⌐⅛⅛╦╠∏⁸ Ɑכ☺─╖ ⇔╕∆⁹ 

 

│ⱷ♬ꜙכ[ ] - [ ] ≢─ ≢⅝╕∆⁹ 

╩ ∆ ─ ]כꜙ♬ⱳ♇ⱪ▪♇ⱪⱷ─[♃כ♦]─ꜟⱤⱠ[♃כ♦]│ (ON/OFF)]≢ ╡

ⅎ╢↓≤⅜≢⅝╕∆⁹ 

 

☻♫♇ⱪ◦ꜛ♇♩ ⁸ ⱤⱠꜟ⅜ ─╕╕≢ ╛ TIN⅜ ↕╣⌂™↓≤⅜№╡╕∆⁹↓─ ⁸▪ⱪꜞ◔כ◦

ꜛfi─►▫fi♪►╩₈ ₉⇔√ ⁸₈ ─◘▬☼⌐ ∆₉≢ ╡╕∆⁹ 

 

2.6.  

ⱪ꜡◓ꜝⱶ╩ ⇔╕∆⁹ ─♄▬▪꜡◓╩ ⇔╕∆⁹ 
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3. ₈ ₉ⱷ♬ꜙכ 

⇔≡™╢ ╩₈ ₉≤⇔≡™╕∆⁹ ╩ ⌐ 3 ─ ⱶ⇔╕∆⁹כ☼ה √™ ╩

≤∆╢↓≤≢⁸™╤™╤⌂ ⅛╠ ⌐ ╢↓≤⅜≢⅝╕∆⁹ ⱴ►☻Ⱳ♃fi─♄Ⱪꜟ◒ꜞ♇◒≢ ↕╣√ ─

⅜ ⌐⌂╡╕∆⁹ 

3D] ה ]ⱤⱠꜟ≢│⁸XYZ ⌐ ⌂ ─ ≢ ╩ ⇔╕∆⁹ ⅝─ ╩ ╢ↄ ⇔≡™╕

∆⁹↓─ ≤ ─ │⁸ ≢ 1.0cm≢∆⁹ 

] כꜙ♬ⱳ♇ⱪ▪♇ⱪⱷ─ [♃כ♦]─ꜟⱤⱠ[♃כ♦] ה (ON/OFF)]≢↓─ ─ ⅜ ≢⅝

╕∆⁹ 

⌐כⱣꜟכ♠ ה ─ ╩ ⇔╕∆⁹╕√⁸ ╩ ∆╢↓≤≢⁸ ⅜ ≢⅝╕∆⁹ 

√⇔♪כꜞ╩ꜟ▬□ⱨ♃כ♦ ה │⁸3 ─ ─♃כ♦ ⅜ ≤⌂∫≡™╕∆⁹ 

 

 
♩ꜟ◊ⱨ♦ ה ⱨ□▬ꜟ╩ ™√≤⅝─ D ⌐ ⇔╕∆⁹ 

╩ ה ⅛╠╖╢ ⌐ ╦╡╕∆⁹ 

... ה  [ 3D ] ⱤⱠꜟ─ ⅜ ≢⅝╕∆⁹ 

⌐ (ON/OFF) ה ∆╢ ─ON/OFF╩ ⇔╕∆⁹ 

... ה ⌐ ∆╢ ─ ╩♄▬▪꜡◓≢ ⇔╕∆⁹ 

⌐TIN (ON/OFF) ה ∆╢ ─ON/OFF╩ ⇔╕∆⁹ 

... ה TIN⌐ ∆╢ ─ ╩♄▬▪꜡◓≢ ⇔╕∆⁹ 

⌐TIN ה ∆╢ ─ ╩ ⇔╕∆⁹♦ⱨ◊ꜟ♩│ ⅛╠─ ≢∆⁹ 

⌐TIN ה ∆╢ ─ ╩ ⇔╕∆⁹♦ⱨ◊ꜟ♩│ 60 ≢∆⁹ 

 

3.1.  

3D ⱤⱠꜟ≢ ≤∕╣╩ ≡™╢ ─ⱶכ☼⁸ ⌂≥╩ⱨ□▬ꜟ.gc3⌐ ⇔╕∆⁹gc3│○ꜞ☺♫ꜟⱨ◊כⱴ

♇♩≢∆⁹└≤≈─ ─ ╩└≤≈─ⱨ□▬ꜟ⌐ ⇔╕∆⁹ 
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3.2. ↄ 

⇔√ gc3ⱨ□▬ꜟ╩ ™≡⁸3DⱤⱠꜟ≢ ≤∕╣╩ ≡™√ ─ⱶכ☼⁸ ⌂≥╩ ⇔╕∆⁹ 

 

3.3.  

  

( ╩ ╗ ) 

₈3D ₉≢⁸ ≡™╢ ╩ ╗ ─ ╩ ⇔╕∆₈3D ⱤⱠꜟ₉≢⁸ ─ ⅝↕╩⇔

╢√╘─ ≢∆⁹ 
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↕╣√ⱳꜞ◗fiהⱳꜞꜝ▬fi⌐≈™≡⁸ ─ ╩ ∆ ╩ ⇔╕∆⁹ 

 

3.4. ╩  

™≡™╢ ╩╣⧵⁸≡™≈⌐♃כ♦ ╗ ╩ ─≤⅜♃כ♦⁹∆╕⇔ ⌐ ⇔≡™╢⅛╩ ∆╢√╘

─ ≢∆⁹ 

 

─ ╩ ∆╢ ⱷכ♩ꜟ  

─ ╩ ∆╢ ╩ ⇔╕∆⁹ 

 

╩♅▼♇◒ꜞ☻♩№╢™│ ꜞ☻♩⌐ꜞ☻♩▪♇ⱪ⇔╕∆⁹ 
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4. ₈LEM┼ ₉ⱷ♬ꜙכ 

 

4.1. ◓ꜝ►fi♪⅛╠◓ꜞ♇♪  

♃כ♦ ◙כ꜠⁸≡™⅔⌐ ─◓ꜝ►fi♪♦כ♃⅛╠◓ꜞ♇♪─ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

 

4.1.1. ◓ꜝ►fi♪♦כ♃ⱨ□▬ꜟ 

◙כ꜠ ─◓ꜝ►fi♪♦כ♃ⱨ□▬ꜟ│⁸ ꜠ⱬꜟ 2500─ ─ ⌐ ↑≡№╢≤⇔╕∆⁹ⱨ

□▬ꜟⱨ◊כⱴ♇♩│ CSV ≢⁸ │.txt ≢∆⁹ⱨ□▬ꜟ │ ( 09JE932)+₈_grd.txt ₉≤⇔⁸

≤ ╩ ╖╕∆⁹1 ⌐└≤≈─ ╩ ⇔╕∆⁹ 

   

1  ─  

2  ≢─ ⁹ⱷכ♩ꜟ ⁹ ≢─ X  

3  ≢─ ⁹ⱷכ♩ꜟ ⁹ ≢─ Y  

4  ⁹ⱷכ♩ꜟ ⁹ 

 

 

─ⱨ□▬ꜟ╩└≤≈─ⱨ◊ꜟ♄⌐╕≤╘≡⅔⅝╕∆⁹ 

⌐ ⌐⌂╢ ≢◓ꜝ►fi♪♦כ♃⅜⌂™ ⁸ ─ⱨ□▬ꜟ╩ ∫≡⅔™≡ↄ∞↕™⁹ ⱳꜞ◗fi≤

ⱳꜞ◗fi─ ⌐⁸↓─ ⅜ ╢╟℮⌐⇔≡ↄ∞↕™⁹ 

◓ꜝ►fi♪♦כ♃ 

CSV ─.txt  

 

 ♃כ♦♪♇ꜞ◓ 

CSV (*_5g.txt)  

 

 ♃כ♦♪♇ꜞ◓

ⱷ♇◦ꜙ (*_5g.lem , *_5g.csv) 

 

ⱳꜞ◗fi⁸ ⱳꜞ◗fi 

 ꜟ▬□ⱪⱨכ▼◦ 

 CSV (*_plg.txt)  

 

59,75135.76,0.15,197.71 

62,75135.98,0.47,197.71 

66,75136.69,1.51,197.94 

67,75136.89,1.81,197.82 

68,75137.10,2.13,197.76 

69,75137.35,2.50,197.81 

120,75154.70,25.83,194.35 

145,75146.82,14.06,194.26 

147,75146.51,13.60,194.20 

154,75144.97,11.29,194.08 

166,75142.00,6.77,195.02 

173,75140.59,4.57,195.90 

174,75140.36,4.21,196.02 

176,75140.09,3.82,195.97 
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↓─ ─ⱨ□▬ꜟ│⁸ ─ ─ⱨ□▬ꜟ⅛╠⁸ⱷ♬ꜙ₈כ ∆╢ ₉─₈ⱳ▬fi♩ⱨ□▬ꜟ⅛╠ ⱨ□▬

ꜟ ₉≢ ≢⅝╕∆⁹ 

 

4.1.2. ⱳꜞ◗fi◦▼כⱪ⁸DXFⱨ□▬ꜟ 

╩ⱳꜞ◗fi─◦▼כⱪⱨ□▬ꜟ№╢™│ DXF ⱨ□▬ꜟ≢ ⇔╕∆⁹◓ꜞ♇♪─ ╩ ∆╢ ⌐⁸

─ⱳꜞ◗fi─ ⅜♃כ♦│ ™╙─≤⇔≡ ⱪⱨ□▬ꜟ│ⱳꜞ◗fi⁸DXFכ▼◦⁹∆╕⇔ ⱨ□▬ꜟ│ ∂√ⱳꜞ

ꜝ▬fi◄fi♥▫♥▫≢ ╩ ⇔╕∆⁹ 

ⱷ♬ꜙכ[ⱨ□▬ꜟ]-[ ↄ◦▼כⱪⱨ□▬ꜟ]≢⁸◓ꜝ►fi♪♦כ♃№╢™│ ⇔√.txt ≥♃כ♦ ⌡≡ ⇔⁸

≢⅝╕∆⁹ 

 

ה .4.1.3 ⱳꜞ◗fi◦▼כⱪ⁸DXFⱨ□▬ꜟ 

╛ ⌂≥ ╩ⱳꜞ◗fi⁸ ─ⱳꜞ◗fi─◦▼כⱪⱨ□▬ꜟ№╢™│ DXF ⱨ□▬ꜟ≢ ⇔╕∆⁹◓ꜞ♇

─♃כ♦♪ ≢⁸ ⱳꜞ◗fi─ ⌐ (-9999№╢™│-8888)╩ ⱪⱨ□▬ꜟ│ⱳכ▼◦⁹∆╕⇔

ꜞ◗fi⁸DXF ⱨ□▬ꜟ│ ∂√ⱳꜞꜝ▬fi◄fi♥▫♥▫≢ ╩ ⇔╕∆⁹ 

ⱳꜞ◗fi╩ ⌐₈*_plg.txt ₉≤⇔≡ ∆╢ ⌐⁸ │ 2 ╕≢≤⌂╡╕∆⁹↓─ ╘─√╘⁸

─ ⱳꜞ◗fi◦▼כⱪⱨ□▬ꜟ№╢™│ DXF ─ ≤ 1cm ∏╣╢ ╣⅜№╡╕∆⁹◓ꜞ♇♪─ ⅜ ⱳꜞ◗

fi◦▼כⱪⱨ□▬ꜟ─ⱳꜞ◗fi─ ─ ↄ⌐№╢ ⁸∕─ ╩₈*_plg.txt ₉≢ ℮ ⁸∏╣╢ ⅜№╡╕∆⁹

≤⇔≡⁸ ⱳꜞ◗fi◦▼כⱪⱨ□▬ꜟ─ ╩ 2 ╕≢ ╘≡⅔↑┌⁸∏╣─ │ ↕ↄ⌂╡╕

∆⁹∕╣≢╙⁸ ─ ⱳꜞ◗fi╩ ≢ ∆╢ ≢│⁸ ╘⌐╟╢∏╣⅜ ∂╕∆⁹ 

─ ⌐ ⅜№╡⁸↕╠⌐ ─⌂⅛⌐ ⅜№╢ ⌐╙ ⇔≡™╕∆⅜⁸ ≤ │ ⁸⇔≥♪כ◖꜠─≈

│ ( ╡)⁸ │ ( ╡)⁸∕─ ─ │ ( ╡)⌐⇔≡⅔ↄ ⅜№╡╕∆⁹DXF ⱨ□▬ꜟ≢│

│ ≢⅝╕∑╪⁹ 

 

 

 
 

⅜ⱳꜞ◗fi⌐♪כ◖꜠─≈≥└  
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ⱨꜞכ▼◦₈▪▼►כⱪ ⱦꜙכF₉─ⱷ♬ꜙכ[ⱨ□▬ꜟ]-[ ↄ◦▼כⱪⱨ□▬ꜟ]≢⁸◓ꜝ►fi♪♦כ♃№╢™

│ ⇔√.txt ≥♃כ♦ ⌡≡ ⇔⁸ ≢⅝╕∆⁹ 

 

4.1.4. ♄▬▪꜡◓ 

ⱷ♬ꜙכ[ⱨ□▬ꜟ]-[◓ꜝ►fi♪⅛╠◓ꜞ♇♪ ]≢◓ꜞ♇♪ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

 

◓ꜝ►fi♪♦כ♃─ 

ⱨ◊ꜟ♄ 

09je932_grd.txt  

09je933_grd.txt  

 

CSV)♃כ♦♪♇ꜞ◓  )─ 

ⱨ◊ꜟ♄ 

09je932_5g.txt  

09jg933_5g.txt  

ꜙ◦♇ⱷ)♃כ♦♪♇ꜞ◓ )─ 

ⱨ◊ꜟ♄ 

09je932_5g.lem 

09je932_5g.csv 

09jg933_5g.lem 

09jg933_5g.csv 

ⱳꜞ◗fi♦כ♃(CSV )─ 

ⱨ◊ꜟ♄ 

09je932_plg.txt  

09jg933_plg.txt  

ⱳꜞ◗fi 

ⱪⱨ□▬ꜟ⁸DXFכ▼◦  

ⱳꜞ◗fi 

ⱪⱨ□▬ꜟ⁸DXFכ▼◦  

ⱳꜞ◗fi 

ⱪⱨ□▬ꜟ⁸DXFכ▼◦  

ⱳꜞ◗fi♦כ♃(CSV )─

ⱨ◊ꜟ♄ 

09je932_plg.txt  

09jg933_plg.txt  
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◓ꜝ►fi♪♦כⱨ◊ꜟ♄( _grd.txt)( ) 

₈1.1. ◓ꜝ►fi♪♦כ♃ⱨ□▬ꜟ₉─ⱨ◊ꜟ♄╩ ⇔╕∆⁹ 

)♄ꜟ◊ⱨכ♦♪♇ꜞ◓ _?g.lem,txt)( ) 

⌐⁸ CSV)♃כ♦♪♇ꜞ◓─ ─.txt)⅜№╢ ⁸∕─ⱨ▫ꜟⱨ◊ꜟ♄╩ ⇔╕∆⁹ⱨ□▬ꜟ │

+(_1g.tx, _2g.txt, _5g.txt) ≢ ꜙ◦♇ⱷ)♃כ♦♪♇ꜞ◓╢∆ lem+csv)≤ ∂ ꜠ⱬꜟ─ⱨ□▬ꜟ⅜ ╘╠

╣≡™╢╙─≤⇔╕∆⁹↓─ⱨ◊ꜟ♄⅜ ↕╣≡™╢ ⁸ ─_grd.txt ⅛╠ TIN ╩ ∆╢─≢│⌂ↄ⁸↓─ CSV

╠⅛♃כ♦ ╩ ∆╢↓≤≢⁸ⱷ⸗ꜞ ≤ ⅜ ↕ↄ≢⅝╕∆⁹↓─ CSV≢ ∆╢─│ 2 ⅛╠

─ XYZ ─╖≢∆⁹*g.txt ⅜⌂™ ⁸↓─ │ ⌐⇔≡⅔⅝╕∆⁹ 

LOD ⱨ□▬ꜟ(*.0000.lod)  

─◦☻♥ⱶ≢⁸TIN ─ ה ⌐ ⇔√.lodⱨ□▬ꜟ╩ ⇔√ ╠⅛♃כ♦♪♇ꜞ◓⁸ TIN │ ╠∏⁸.lod

ⱨ□▬ꜟ─ TIN ⅛╠─ Z ╩↓─ⱨ□▬ꜟ⅛╠ ⇔╕∆⁹ ⇔⁸↓─ⱨ□▬ꜟ╩ ⇔√ ⁸₈TIN ⅛╠─

₉─ │ ⌐⌂╡╕∆⁹ 

ⱳꜞ◗fi◦▼כⱪ⁸DXF ⱨ□▬ꜟ( ) 

₈1.2. ⱳꜞ◗fi◦▼כⱪ⁸DXF ⱨ□▬ꜟ₉╩ ⇔╕∆⁹ 

ⱳꜞ◗fi◦▼כⱪ⁸DXF ⱨ□▬ꜟ( ) 

₈1.3. ⱳꜞ◗fi◦▼כⱪ⁸DXF ⱨ□▬ꜟ₉╩ ⇔╕∆⁹ ⱳꜞ◗fi⅜⌂™ ⁸ ⌐⇔≡⅔⅝╕∆⁹ 

ⱳꜞ◗fi◦▼כⱪ⁸DXF ⱨ□▬ꜟ( ) 

─ ─ⱳꜞ◗fi≤ ∂≢∆⅜⁸ CSV)♃כ♦♪♇ꜞ◓╢∆ )─ ⅜-8888≤⌂╡╕∆( │-9999)⁹ 

⅛╠─○ⱨ☿♇♩ 

◓ꜝ►fi♪♦כ♃⅛╠ TIN ╩ ⇔⁸TIN ⅛╠◓ꜞ♇♪─ ╩ ╘╕∆⁹ ⌐ TIN ╩ ⇔╕∆⅜⁸TIN

⌐ ∆╢ ─◓ꜝ►fi♪♦כ♃╙ ⇔⁸ ⅛╠≥↓╕≢─◓ꜝ►fi♪♦כ♃ ╩ ∆╢⅛╩ ⇔╕∆⁹ 

TIN ⅛╠─  
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◓ꜞ♇♪ ≢ TIN ⌐⌂ↄ≡╙⁸TIN ─ ⱳꜞ◗fi⌐↔ↄ ™ │ TIN ⌐№╢╙─≤⇔≡ ⇔╕∆⁹◓ꜞ♇

♪ ⅛╠ ╙ ™ TIN ─ ⱳꜞ◗fi─ ╕≢─ ╩ ⇔╕∆⁹ ≢⁸ ─ ─◓ꜞ♇♪ │ TIN ⌐№╡╕

∑╪⅜⁸ ( ≢│ )─ ⌐ ∫≡™╕∆⁹↓─◓ꜞ♇♪ ⌐ ╙ ™ TIN( ≢│ ™ ─ )─

╩ ⇔⁸◓ꜞ♇♪ ─ ≤⇔╕∆⁹↓─◓ꜞ♇♪ │⁸♅▼♇◒ꜞ☻♩⌐₈ ─ TIN ╩ ₉≤ꜞ☻♩▪♇ⱪ

⇔╕∆⁹ 

 

 

∆╢.lem .csv)ⱨ□▬ꜟ─ ₈ ₉─ ╩ ⇔╕∆⁹ 

 

∆╢.lem(.csv)ⱨ□▬ꜟ─ ₈ ₉─ ╩ ⇔╕∆⁹♄▬▪꜡◓⅜ ─ ⁸ ╙ ⌐⌂╡╕∆⁹ 

◓ꜞ♇♪─  

∆╢◓ꜞ♇♪ⱨ□▬ꜟ─◓ꜞ♇♪─ ╩ ⇔╕∆⁹◓ꜞ♇♪─ ⌐╟╡ⱨ□▬ꜟ ⅜₈_5g.txt₉₈_2g.txt₉

₈_1g.txt₉₈_0.5g.txt₉⁸₈_5g.lem₉₈_2g.lem₉₈_1g.kem₉₈_0.5g.lem₉⌂≥⌐ ╦╡╕∆⁹ 

CSV)♃כ♦♪♇ꜞ◓ .txt)( ) 

∆╢◓ꜞ♇♪ⱨ□▬ꜟ(CSV )─ⱨ◊ꜟ♄╩ ⇔╕∆⁹ 

ꜙ◦♇ⱷ)♃כ♦♪♇ꜞ◓ .lem+csv)( ) 

∆╢◓ꜞ♇♪ⱨ□▬ꜟ(ⱷ♇◦ꜙ )─ⱨ◊ꜟ♄╩ ⇔╕∆⁹ 

ⱳꜞ◗fi♦כ♃(_plg.txt)( ) 

─ ⱳꜞ◗fi♦כ♃(CSV )─ⱨ◊ꜟ♄╩ ⇔╕∆⁹ ─ │⁸ⱨ□▬ꜟ╩ ⇔╕∑╪⁹ 

ⱳꜞ◗fi♦כ♃(◦▼כⱪⱨ□▬ꜟ)( ) 

─ ⱳꜞ◗fi╩◦▼כⱪⱨ□▬ꜟ⌐ ∆╢ⱨ◊ꜟ♄╩ ⇔╕∆⁹ ─ │⁸ⱨ□▬ꜟ╩ ⇔╕∑╪⁹

ꜟ▬□ⱪⱨכ▼◦╢∆ │₈ +ó_plg.shpó₉ ₈ +ó _plg.shxó₉ ₈ +ó _plg.dbfó₉≤⌂╡╕∆⁹
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─ꜟ▬□ⱪⱨכ▼◦╢∆ ─ │ ─ ⱳꜞ◗fi◦▼כⱪⱨ□▬ꜟ≤ ∂≢∆⁹ ∆╢ⱳꜞ◗fi─ │⁸

─ ⱳꜞ◗fi≤ ∂ ⌐⌂╡╕∆⁹ 

ⱳꜞ◗fi♦כ♃(_plg.txt)( ) 

─ ⱳꜞ◗fi♦כ♃(CSV )─ⱨ◊ꜟ♄╩ ⇔╕∆⁹ ─ ⱳꜞ◗fi≤ ∂ ⁸ ∂ⱨ□▬ꜟ

⌐⌂╢─≢⁸ ─ⱨ◊ꜟ♄╩ ⇔≡ↄ∞↕™⁹ ─ │⁸ⱨ□▬ꜟ╩ ⇔╕∑╪⁹ 

ⱳꜞ◗fi♦כ♃(◦▼כⱪⱨ□▬ꜟ)( ) 

⌐≈™≡⁸ ⱳꜞ◗fi(◦▼כⱪⱨ□▬ꜟ)≤ ∂ ≢ ⇔╕∆⁹ⱨ□▬ꜟ │₈ +ó_t_plg.shpó₉ ₈

+ó _t _plg.shxó₉ ₈ +ó _t _plg.dbfó₉≤⌂╡╕∆ 

(CSV)♃כ♦♪♇ꜞ◓ txt( )─ Z  

CSV)♃כ♦♪♇ꜞ◓₈ .txt)( )₉≢ ∆╢ CSVⱨ□▬ꜟ─ Z ⌐≈™≡⁸ 2 ─ ─ ╩

⇔╕∆⁹ 

 

OK Ⱳ♃fi≢⁸ ⌐◓ꜝ►fi♪♦כ♃⅛╠ TIN ╩ ⇔⁸TIN ⅛╠ ╩ ⇔≡⁸∕╣∙╣─ⱨ□▬ꜟ╩

⇔╕∆⁹ ⇔√ⱨ□▬ꜟ│[꜠ⱳכ♩]ⱤⱠꜟ⌐ ⇔╕∆⁹ 

 

─ ≤ ╩[♅▼♇◒ꜞ☻♩]⌐⁸ ⱳꜞ◗fi╩[ ꜞ☻♩]⌐ꜞ☻♩▪♇ⱪ⇔╕∆⁹[3D ]ⱤⱠꜟ⌐

─ ⅜ ⱳꜞ◗fi─ꜝⱬꜟ ⌐⌂╡╕∆⁹ 

 

CSV)♃כ♦♪♇ꜞ◓ .4.1.5 ) 

CSV)♃כ♦♪♇ꜞ◓ )│⁸ ┘ ╩♪כ◖ ⌐ ⇔√ CSV ─♥◐☻♩ⱨ□▬ꜟ(.txt)

≢∆⁹ⱨ□▬ꜟ │◓ꜝ►fi♪♦כ♃⌐ ⇔⁸ +₈_5g.txt₉№╢™│₈_2g.txt₉⁸₈_1g.txt₉≤⌂╡╕∆⁹

₈_5g.txt₉─ ⁸◓ꜞ♇♪─ │ 5m ≢∆⁹ 

   

1  ⅛╠─  

2  ≢─ ⁹ⱷכ♩ꜟ ≢ 2 ⁹ ≢─ X  

3  ≢─ ⁹ⱷכ♩ꜟ ≢ 2 ⁹ ≢─ Y  

4  ⁹ ─ 2Ɽ♃כfi╩♄▬▪꜡◓≢  

 

ᵑⱷכ♩ꜟ ≢ 2 ╩ ⇔⁸2 ⌐₈0₉╩ ╣╢⁹ 

ᵒⱷכ♩ꜟ ≢ 3 ╩ ⇔⁸ 2 ≢  

5  ⱳꜞ◗fi─ ─ ⁸-9999 

ⱳꜞ◗fi─ ─ ⁸-8888⁹ ⱳꜞ◗fi─ ╩ ⇔╕∆⁹ 
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◓ꜞ♇♪ ╩ ╗ ( ─ ≤ ↕│◓ꜞ♇♪─ ≤ ∂)─ №╢™│ ⌐◓ꜝ►fi♪♦כ

♃─ ⅜№╣┌ 1⁸⌂↑╣┌ 0⁹ 

⇔⁸ ─ ≢─ │ ⌐ ™╕∆⁹ 

╕√⁸ ⌐ ∆╢◓ꜝ►fi♪ │⁸ⱨ□▬ꜟ─ ─ ID ⅜ ⅛ 0 ─ ≢⁸ ─ ⁸

⌐│ ™╕∑╪⁹ 

 

 

◓ꜞ♇♪ ⅜ ⱳꜞ◗fi─ ⌐⌂╢ ⁸№╢™│ TIN ⌐╙ TIN ─ ⌐╙⌂™ │⁸CSV ⱨ□▬ꜟ

⌐ ⇔╕∑╪⁹ 

⇔⁸◓ꜞ♇♪ ⅜ ⱳꜞ◗fi─ ⌐№╡⁸⅛≈ TIN ⅛╠ ⅜ ≢⅝⌂™ │⁸ 0≢ ⇔╕∆⁹

╛ ≢◓ꜝ►fi♪ ⅜⌂ↄ≡╙⁸ ⱳꜞ◗fi ⌐◓ꜞ♇♪ ╩ ∆╢√╘≢∆⁹ 

◓ꜞ♇♪ │ ─╟℮⌂ ⌐ ⇔╕∆⁹ 

◓ꜞ♇♪ ─ ─ (◓ꜞ♇♪ ╩ ╗ ─ ⌐◓ꜝ►fi♪ ⅜№╢ ) 

 

    1 

 

    2 

 

    3 

 

    4 

◓ꜝ►fi♪ ⅜ ─◓ꜞ♇♪─ ⌐№╢ ⁸ 

─◓ꜞ♇♪ ⅜ 1( )⌐⌂╡╕∆⁹ 

 

    1 

 

    2 

◓ꜝ►fi♪ ⅜ ─◓ꜞ♇♪─ ⌐№╢ ⁸ 

─◓ꜞ♇♪ ⅜ 1( ) ⌐⌂╡╕∆⁹ 

 

    1 

 

    3 

◓ꜝ►fi♪ ⅜ ─◓ꜞ♇♪─ ⌐№╢ ⁸ 

─◓ꜞ♇♪ ⅜ 1( ) ⌐⌂╡╕∆⁹ 



   

28 
 

 

 

↓─ⱨ□▬ꜟ│ⱷ♬ꜙכ[ⱨ□▬ꜟ]-[ ↄ DEM ⱨ□▬ꜟ]≢ ™≡ ∆╢↓≤≢ ≢⅝╕∆⁹ 

 

ꜙ◦♇ⱷ)♃כ♦♪♇ꜞ◓ .4.1.6 ) 

ⱷ♇◦ꜙ │ ─ⱨ□▬ꜟ( .lem ≤.csv)⅛╠⌂╡╕∆⁹ⱨ□▬ꜟ │◓ꜝ►fi♪♦כ♃⌐ ⇔⁸

+₈_5g.lem₉≤ +₈_5g.csv₉⌐⌂╡╕∆(◓ꜞ♇♪─ ⅜ 5m ─ )⁹◓ꜞ♇♪─ │ 10m⁸5m⁸

2m⁸1m⁸0.5m ≢∆⁹◓ꜞ♇♪ │⁸CSV ≤ ∂╟℮⌐⁸ ⅛╠◓ꜞ♇♪ ─ ∞↑ ╣√ ⅛╠ ╕

╡╕∆⁹ 

 

─ ≢ ╩ ⇔╕∆⁹ 

ᵑ ⱳꜞ◗fi─ │₈-1111₉╩ ⇔╕∆ 

ᵒ ⱳꜞ◗fi─ │₈-9999₉╩ ⇔╕∆ 

ᵓ ⱳꜞ◗fi─ │₈-8888₉╩ ⇔╕∆⁹ 

ᵔ ◓ꜞ♇♪ ⅜◓ꜝ►fi♪ ⅛╠ ⇔√ TIN №╢™│ ⌐№╣┌⁸∕─ ╩ ⇔╕∆ 

ᵕ ◓ꜞ♇♪ ⅜◓ꜝ►fi♪ ⅛╠ ⇔√ TIN ⌐╙ ⌐╙⌂↑╣┌⁸₈-1111₉╩ ⇔╕∆ 

 

*_5g.csv│ CSV ≢⁸◓ꜞ♇♪─ ⌂≥╩ ⇔≡™╕∆⁹ 

 

4.1.7. ⱳꜞ◗fi♦כ♃(CSV ) 

─ ⱳꜞ◗fi◦▼כⱪⱨ□▬ꜟ⅛╠⁸ ⌐ⱳꜞ◗fi╩ ⇔⁸CSV ─ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

◓ꜞ♇♪ ─  
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ⱳꜞ◗fi─ ╛ ─ │ ╡( ╡)⁸∕─ ─ ⌂≥ │ ╡( ╡)≢∆⁹ꜝⱬꜟ

│⁸ⱳꜞ◗fi ─ ╙ ™≤ ╦╣╢ ⌐ ⇔≡™╕∆⁹ ⌂≥─ ⅜№╢ ⁸ ─ꜝⱬꜟ │ ─

⌐ ╠⌂™╟℮⌐ ⇔≡™╕∆⁹ 

ⱳꜞ◗fi⅜ ⌐╕√⅜╢ ⁸ ≢ ⇔╕∆⁹ ⅜ ↕╣╢ ⁸ ⱳꜞ◗fi─ ⅜ ↑√

⌐⌂╡╕∆⁹ 

 

 

⌐ ⇔√ ⱳꜞ◗fi⌐≈™≡⁸ ⅜ 1 ⱷכ♩ꜟ╟╡ ↕™ ⁸♅▼♇◒ꜞ☻♩⌐ꜞ☻♩▪♇ⱪ⇔

╕∆⁹ ⱳꜞ◗fi⅜ ─ ⌐╦∏⅛⌐│╖ ╩☻כ◔╢™≡⇔ ∆╢√╘≢∆⁹ 

 

 

4.2. ◓ꜞ♇♪ txt⅛╠◓ꜞ♇♪ lem  

ⱷ♬ꜙכ[◓ꜝ►fi♪⅛╠◓ꜞ♇♪ ]≢ ⇔√*_5g.txt ⌂≥⅛╠⁸*_5g.lem ≤*_5g.csv⌂≥╩ ⇔╕∆⁹ 

  

ⱳꜞ◗fi 
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*_5g.txt ⌐≈™≡⁸ ⱳꜞ◗fi─ ╩♥◐☻♩◄♦▫♃⌂≥≢ ⇔√ ⁸∕─ ╩*_5g.lem ⌐ ↕∑╢

√╘─ ≢∆⁹ 

 

CSV)♃כ♦♪♇ꜞ◓ .txt)( ) 

ⱷ♬ꜙכ[◓ꜝ►fi♪⅛╠◓ꜞ♇♪ ]≢ ∆╢*_5g.txt ≤ ∂ ─ⱨ□▬ꜟ─ⱨ◊ꜟ♄╩ ⇔╕∆⁹ 

◓ꜞ♇♪─  

5m─ ⁸*_5g.txt ⅛╠⁸*_5g.lem ≤*_5g.csv╩ ⇔╕∆⁹2m ─ ⁸*_2g.txt ⅛╠⁸*_2g.lem ≤*_2g.csv╩

⇔╕∆⁹1m ─ ⁸*_1g.txt ⅛╠⁸*_1g.lem ≤*_1g.csv╩ ⇔╕∆⁹50cm─ ⁸*_0.5g.txt ⅛╠⁸*_0.5g.lem

≤*_0.5g.csv╩ ⇔╕∆⁹ 

 

∆╢.lem ⱨ□▬ꜟ─ ₈ ₉─ ╩ ⇔╕∆⁹ 

 

∆╢.lem ⱨ□▬ꜟ─ ₈ ₉─ ╩ ⇔╕∆⁹♄▬▪꜡◓⅜ ─ ⁸ ╙ ⌐⌂╡╕∆⁹ 

ꜙ◦♇ⱷ)♃כ♦♪♇ꜞ◓ lem+csv)( ) 

ⱷ♬ꜙכ[◓ꜝ►fi♪⅛╠◓ꜞ♇♪ ]≢ ∆╢*_5g.lem ≤*_5g.csv ≤ ∂ ─ⱨ□▬ꜟ╩ ∆╢ⱨ◊ꜟ♄╩

⇔╕∆⁹ 

 

4.3. CSV╩ LEM┼ (◓ꜞ♇♪) 

CSV ─ⱨ□▬ꜟ№╢™│ SIMA ⱨ◊כⱴ♇♩ⱨ□▬ꜟ ─ ⱨ□▬ꜟ⅛╠⁸♃כ♦ ─

1m,2m,5m,10m ⱷ♇◦ꜙ(.lem ≤.csv)╩ ⇔╕∆⁹ 

 

 test0.csv 

  test1.csv 

  Ν 

 03xx111_5g.lem 

 03xx111_5g.csv 

  03xx112_5g.lem 

 03xx112_5g.csv 

 Ν 
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4.3.1. ─ ─  

─ ─ │⁸ ∆╢.lem ⱨ□▬ꜟ─ ≤ ∂ ≤⌂∫≡™╢↓≤⅜ ≢∆⁹ 

◓ꜞ♇♪─  X⁸Y ─ (ⱷכ♩ꜟ) 

1m -0.5, 0.5, 1.5, 2.5, 3.5, Ν 

2m -1.0, 1.0, 3.0, 5.0, 7.0, Ν 

5m -2.5, 2.5, 7.5, 12.5, 17.5, Ν 

10m -5.0, 5.0, 15.0, 25.0, 35.0, Ν 

─ ─℮∟⁸.lem ─ ⌐ ∆╢ ╩ ⇔⁸ ⇔⌂™ │ ⇔╕∑╪⁹ ⁸ ⇔√ ─

≤ ⇔⌂⅛∫√ ─ ╩꜠ⱳ⁹∆╕⇔♩כ 
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4.3.2. ♄▬▪꜡◓≤  

 

ⱳ▬fi♩ⱨ□▬ꜟ(.csv .txt .sim) ⱨ◊ꜟ♄ 

─ⱨ□▬ꜟ─ⱨ◊ꜟ♄╩ ⇔╕∆⁹SIMA ⱨ◊כⱴ♇♩ │⁸1 ⌐ 1 ↕╣≡™╢ ≢∆⁹

─ │◌fiⱴ₈,₉⅛ ₈ ₉≤⇔╕∆⁹ 

ⱨ□▬ꜟ 

─ⱨ□▬ꜟ─ ╩ ⇔╕∆⁹.csv≤.txt ≤.dat │ CSV ─ⱨ□▬ꜟ≢⁸.sim │ SIMA ⱨ◊כⱴ♇

♩ⱨ□▬ꜟ ≢∆⁹ ⱨ◊ꜟ♄ ≢⁸ ↕╣√ ─ⱨ□▬ꜟ╩  ⁹∆╕⇔≥♃כ♦

─  

ⱨ□▬ꜟ⅜ csv⅛ txt ─ CSV ─ ⁸XYZ ─ ╩ ⇔╕∆⁹ ⱨ□▬ꜟ│ ⌐ 1 ↕╣≡™

╢╙─≤⇔╕∆⁹ 

│Ⱬ♇♄ 
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ⱨ□▬ꜟ⅜ csv⅛ txt ─ CSV ─ ⁸1 │Ⱬ♇♄≢⁸♦כ♃≢│⌂™ ⁸♅▼♇◒╩ ╣╕∆⁹1

─♃כ♦╠⅛ ⁸♅▼♇◒╩ ⇔╕∆⁹ 

∆╢ lem ─  

LEM ⱨ□▬ꜟ─ⱨ□▬ꜟ ─ ─ 2 │⁸ ─ ≢∆⁹ ∆╢ LEM ⱨ□▬ꜟ ─

╩ ⇔╕∆⁹ 

∆╢ lem ─◓ꜞ♇♪─  

∆╢ lem ⱨ□▬ꜟ─◓ꜞ♇♪─ ─ ╩ ⇔╕∆⁹1m,2m,5m,10m ⌐ ⇔≡⁸┤ℓ™╢ │₈*_1g.lem₉

₈*_2g.lem₉₈*_5g.lem₉₈*_10g.lem₉⌐⌂╡╕∆⁹ 

 ⱨ□▬ꜟ  

0.5m *_0.5g.lem 

1m *_1g.lem 

2m *_2g.lem 

5m *_5g.lem 

10m *_10g.lem 

 

∆╢ LEM ⱨ□▬ꜟ─ ₈ ₉⌐ ⇔╕∆⁹ 

 

∆╢ LEM ⱨ□▬ꜟ─ ₈ ₉⌐ ⇔╕∆⁹ 

─.lem ≤.csv ⱨ◊ꜟ♄ 

.lemⱨ□▬ꜟ≤.csvⱨ□▬ꜟ╩ ∆╢ⱨ◊ꜟ♄╩ ⇔╕∆⁹ ⱨ□▬ꜟ─ ─ ꜠ⱬꜟ│ 2500≢∆⁹

─♃כ♦ ⅛╠⁸ ∆╢ ╩ ⇔⁸∕╣∙╣─ ⌐ Z ╩ ⇔╕∆⁹ 

 

4.3.3. LEMⱨ□▬ꜟ 

─♃כ♦ XY ⅛╠⁸ ─ ╩ ⇔⁸ ∆╢ ⌐ Z ╩ ⇔╕∆⁹ ─♃כ♦ Z │ⱷכ

♩ꜟ≤⇔≡⁸LEM ⱨ□▬ꜟ⌐ ⇔╕∆⁹ ≢ ∆╢ ⅜ ™⌂⌐♃כ♦ ⁸LEM ⱨ□▬ꜟ⌐│₈-1111₉╩

⇔╕∆⁹ 

 

 

4.4. CSVⱨ□▬ꜟ╩ LEM┼ (ꜝfi♄ⱶ) 

─₈CSV╩ LEM ┼ (◓ꜞ♇♪)₉│⁸ ─♃כ♦ ⅜ ∆╢ LEM ⱨ□▬ꜟ─ ≤ ⇔≡™╢↓≤⅜
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≢∆⅜⁸↓─ⱷ♬ꜙ⁸│כ ⅜♃כ♦ LEM ≤ ∂◓ꜞ♇♪⌐⌂∫≡™⌂™ ⌐ ⇔╕∆⁹ 

ⱪ꜡◓ꜝⱶ ≢⁸ ╠⅛♃כ♦ TIN ╩ ⇔⁸∕─ TIN ⅛╠ ╩ ⇔╕∆⁹TIN ─√╘⁸

⅜ ↄ⌂╡╕∆⁹ 

─♃כ♦ │⁸╒≤╪≥₈₈CSV╩ LEM ┼ (◓ꜞ♇♪)₉≢⁸ ⌂╢ ⌐≈™≡ ⇔╕∆⁹ 

 

 

ⱨ◊ꜟ─  

ⱨ□▬ꜟ─ ╩ ⇔╕∆⁹ ⱨ□▬ꜟ─ ⅜╦⅛╣┌⁸ ─ ⅜ ⌐⌂╡╕∆⁹ 

 

ⱨ□▬ꜟ─  

♄▬▪꜡◓─   

⌂⇔ ⱨ□▬ꜟ ⌐ ⅜⌂™⁸№╢™│ ↕╣≡™╢ ─ ⌐≈™≡
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⌐ ↑╠╣≡™⌂™⌂≥─ ≢∆⁹ ─ ╩ ™╕∆⁹ 

(1) ─ ╩⇔╠═⁸ ╩ ℮ ─ ╩ ⇔╕∆⁹ 

(2) ⌐≈™≡⁸∆═≡─ ⱨ□▬ꜟ╩⇔╠═⁸ ≤∕─ ─ ╩

⇔╕∆⁹ 

(3) ⇔√ ⌐≈™≡ TIN ╩ ⇔╕∆⁹ 

(4)TIN ⅛╠ ╩ ⇔⁸LEM ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

└≤≈─ LEM ⱨ□▬ꜟ╩ ∆╢─⌐⁸ ╩ꜟ▬□ⱨ♃כ♦ ∆♪כꜞ≡

╢─≢ ⅜⅛⅛╡╕∆⁹ 

+ (2500) TIN  ⱨ□▬ꜟ ⅜₈03aa111_grd.tx t₉⌂≥⁸ⱨ□▬ꜟ ─ ─ 2 ⅜

⁸ ─ 5 ⅜ ꜠ⱬꜟ 2500─ ≤⌂∫≡™≡⁸ ⅜

∆╢ⱨ□▬ꜟ ⌐ ↕╣≡™╢ ⌐ ⇔╕∆⁹ 

(1) ⌐≈™≡⁸ ≤∕─ ─ ╩ ⇔╕∆⁹ 

(2) ⇔√ ⌐≈™≡ TIN ╩ ⇔╕∆⁹ 

(3)TIN ⅛╠ ╩ ⇔⁸LEM ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

⌐⁸ ─♃כ♦ ⅜ ™≤ TIN ⌐ ⅜⅛⅛╡╕∆⁹ 

+ (2500)  ─₈ + (2500) TIN₉│ TIN ╩ ⇔⁸TIN ⅛╠ ╩ ⇔

╕∆⅜⁸└≤≈─ ─ ─ ⅜ ↄ⌂╢≤⁸TIN ⌐ ⅜⅛

⅛∫≡⇔╕™╕∆⁹↓─○ⱪ◦ꜛfi≢│ ∆╢ LEM ─ ─ Z ╩⁸XY

≢ ╙ ™ ─ Z ╩ ™╕∆⁹ 

(1) ⌐≈™≡⁸ ≤∕─ ─ ╩ ⇔╕∆⁹ 

(2) ∆╢ LEM ⱨ□▬ꜟ─ ⌐ ╙ ™ ─ Z ╩ ⇔⁸LEM ⱨ□▬ꜟ╩

⇔╕∆⁹ 

 

4.5. CSVⱨ□▬ꜟ╩ LEM┼ ( ) 

─₈CSV╩ LEM ┼ (ꜝfi♄ⱶ)₉│⁸ ─♃כ♦ ⅛╠ TIN ╩ ∆╢√╘⁸ ⌐ ⅜⅛⅛╡╕∆⁹

↓─ⱷ♬ꜙ⁸│≢כ ↕╣√ ─ XY ⌐ ╙ ™ LEM ─ ╩ ⇔⁸∕↓⌐ Z ╩☿♇♩∆╢─≢⁸ │ ↄ

⌂╡╕∆⅜⁸ ⅜ ∟≡⇔╕™╕∆⁹ 

─♃כ♦ │⁸₈CSV╩ LEM ┼ (◓ꜞ♇♪)₉≤ ∂≢∆⁹ 
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─  

─♃כ♦ ⅜⁸ ─ ⅛╠∏╣≡™╢ ⁸ ∆╢ ╩☿♇♩⇔╕∆⁹ │ 0.0≢⁸∏╣⅜⌂™

⁸∏╣⅜ ⌐ │ 0.0⌐⇔≡ ⅝╕∆⁹ 

─ⱳ▬fi♩⅛╠ ╢ Z  

lem ─◓ꜞ♇♪ ─ ↄ─ⱳ▬fi♩⅛╠⁸ ≢ ╙ ™ Z ─ ╩ ∆╢⅛⁸ ╙ ™ Z ─ ╩ ∆╢⅛╩

⇔╕∆⁹ ∆╢ lem ⅜ DEM(D igital Elevation Model) ╩ ∆╢ ⁸ ╙ ™ Z ╩⁸DSM(Digital Surface 
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Model)─ ⁸ ╙ ™ Z─ ╩ ∆╢↓≤⌐⌂╡╕∆⁹ 

 

⌐⁸ ─♃כ♦ ─ XY ─ ⅛╠⁸ ∆╢.lem ⱨ□▬ꜟ─ ╩ ⇔⁸ ─♃כ♦ ⌐≈™≡

─╟℮⌂ ╩ ™╕∆⁹ 

ᵑ ♦כ♃─ ─ XYZ ╩₈ ─ ₉≢ ↕╣ ∞↑ ⁸XõYõZõ≤⇔╕∆ 

ᵒ ⇔√ XõYõ ⅛╠⁸ ╙ ™ lem ─◓ꜞ♇♪─ ╩ ⁹ 

ᵓ ◓ꜞ♇♪─ ─ Z ⅜ ─ │⁸ ⇔√ ─ Zõ╩☿♇♩⁹ 

ᵔ ◓ꜞ♇♪─ ─ Z ⅜ ⌐ ↕╣≡™╢ ⁸ ⇔√ ─ Zõ⅜ ↑╣┌( ↑╣┌)⁸ ⇔√ ─ Zõ⌐

⁹ 

≈╕╡⁸lem ─◓ꜞ♇♪─ ╩ ≤⇔√ ⌐№╢ ─♃כ♦ ─℮∟⁸ ╙ ™( ™)Z ╩ ╢↓≤⌐⌂╡╕∆⁹ 

╢╟⌐◙כ꜠ ≢⁸╕∞ⱨ▫ꜟ♃ꜞfi◓↕╣≡™⌂™ ≢⁸ ↄ≡╙⁸ ↄ DEM( DSM)⌐ ╩♃כ♦™ ╢√╘─

≤⇔≡ ⇔╕⇔√⁹ 

 

4.6. TIN(.txt)⅛╠ lem  

TIN ─♥◐☻♩ⱨ□▬ꜟ(.txt)⅛╠ ╩ ⇔⁸lem ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

 

20.930 16.140 350.000 22.860 13.760 350.000 32.350 17.460 340.000 

22.860 13.760 350.000 20.930 16.140 350.000 16.870 6.560 360.000 

22.860 13.760 350.000 24.460 10.930 350.000 32.350 17.460 340.000 

24.460 10.930 350.000 22.860 13.760 350.000 16.870 6.560 360.000 

24.460 10.930 350.000 26.050 6.940 350.000 33.225 12.095 340.000 

26.050 6.940 350.000 24.460 10.930 350.000 17.810 5.120 360.000 

26.050 6.940 350.000 26.430 3.620 350.000 34.100 6.730 340.000 

26.430 3.620 350.000 26.050 6.940 350.000 18.490 3.330 360.000 

26.430 3.620 350.000 26.260 1.400 350.000 32.960 -0.290 340.000 

26.260 1.400 350.000 26.430 3.620 350.000 18.490 3.330 360.000 

26.260 1.400 350.000 25.620 -1.680 350.000 32.410 -2.270 340.000 

25.620 -1.680 350.000 26.260 1.400 350.000 18.590 1.630 360.000 

25.620 -1.680 350.000 22.300 -7.120 350.000 30.490 -5.740 340.000 

22.300 -7.120 350.000 25.620 -1.680 350.000 18.400 0.610 360.000 

22.300 -7.120 350.000 18.240 -10.680 350.000 23.080 -14.990 340.000 

18.240 -10.680 350.000 22.300 -7.120 350.000 14.890 -2.840 360.000 

18.240 -10.680 350.000 14.180 -14.240 350.000 21.310 -18.060 

340.000 

20.930 16.140 350.000 22.860 13.760 350.000 32.350 17.460 340.000 

22.860 13.760 350.000 20.930 16.140 350.000 16.870 6.560 360.000 

22.860 13.760 350.000 24.460 10.930 350.000 32.350 17.460 340.000 

24.460 10.930 350.000 22.860 13.760 350.000 16.870 6.560 360.000 

24.460 10.930 350.000 26.050 6.940 350.000 33.225 12.095 340.000 

26.050 6.940 350.000 24.460 10.930 350.000 17.810 5.120 360.000 

26.050 6.940 350.000 26.430 3.620 350.000 34.100 6.730 340.000 

26.430 3.620 350.000 26.050 6.940 350.000 18.490 3.330 360.000 

26.430 3.620 350.000 26.260 1.400 350.000 32.960 -0.290 340.000 

26.260 1.400 350.000 26.430 3.620 350.000 18.490 3.330 360.000 

26.260 1.400 350.000 25.620 -1.680 350.000 32.410 -2.270 340.000 

25.620 -1.680 350.000 26.260 1.400 350.000 18.590 1.630 360.000 

25.620 -1.680 350.000 22.300 -7.120 350.000 30.490 -5.740 340.000 

22.300 -7.120 350.000 25.620 -1.680 350.000 18.400 0.610 360.000 

22.300 -7.120 350.000 18.240 -10.680 350.000 23.080 -14.990 340.000 

18.240 -10.680 350.000 22.300 -7.120 350.000 14.890 -2.840 360.000 

18.240 -10.680 350.000 14.180 -14.240 350.000 21.310 -18.060 

340.000 

20.930 16.140 350.000 22.860 13.760 350.000 32.350 17.460 340.000 

22.860 13.760 350.000 20.930 16.140 350.000 16.870 6.560 360.000 

22.860 13.760 350.000 24.460 10.930 350.000 32.350 17.460 340.000 

24.460 10.930 350.000 22.860 13.760 350.000 16.870 6.560 360.000 

24.460 10.930 350.000 26.050 6.940 350.000 33.225 12.095 340.000 

26.050 6.940 350.000 24.460 10.930 350.000 17.810 5.120 360.000 

26.050 6.940 350.000 26.430 3.620 350.000 34.100 6.730 340.000 

26.430 3.620 350.000 26.050 6.940 350.000 18.490 3.330 360.000 

26.430 3.620 350.000 26.260 1.400 350.000 32.960 -0.290 340.000 

26.260 1.400 350.000 26.430 3.620 350.000 18.490 3.330 360.000 

26.260 1.400 350.000 25.620 -1.680 350.000 32.410 -2.270 340.000 

25.620 -1.680 350.000 26.260 1.400 350.000 18.590 1.630 360.000 

25.620 -1.680 350.000 22.300 -7.120 350.000 30.490 -5.740 340.000 

22.300 -7.120 350.000 25.620 -1.680 350.000 18.400 0.610 360.000 

22.300 -7.120 350.000 18.240 -10.680 350.000 23.080 -14.990 340.000 

18.240 -10.680 350.000 22.300 -7.120 350.000 14.890 -2.840 360.000 

18.240 -10.680 350.000 14.180 -14.240 350.000 21.310 -18.060 

340.000 

.lem .csv 
.lem .csv 

.lem .csv 
.lem .csv 

.lem .csv 
.lem .csv 

.lem .csv 
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TIN(.txt)( ) 

TIN ─♥◐☻♩ⱨ□▬ꜟ( .txt)⅜№╢ⱨ◊ꜟ♄╩ ⇔╕∆⁹ ↕╣√ⱨ◊ꜟ♄ ─ (.txt)─ⱨ□▬ꜟ╩

⇔╕∆⁹ 

TIN ─.txt ⱨ□▬ꜟ─ⱨ◊כⱴ♇♩│ ─ TIN ⸗♦ꜟ≢ ╦╣≡™╢ ≢∆⁹ 

ה ⌐ ─ ╩ ⇔╕∆ 

ה │ ≢ YXZYXZYXZ( ≢ XYZXYZXYZ)─ ≢∆ 

ה ─ ⌐☻Ɑכ☻╩ ⇔╕∆⁹ 

ה │ ⅛╠ ≡ ╡ 

 

TIN ─ XY ⅛╠ ∆╢ lem ⱨ□▬ꜟ─ ╩ ⇔⁸TIN ⅛╠ ╩ ⇔⁸lem ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

 

4.7. TIN(.txt)⅛╠ lem 2 

₈TIN(.txt) ⅛╠ lem ₉│ ─ TIN ⅛╠ ╩ ⇔ lem ⱨ□▬ꜟ╩ ⇔╕∆⅜⁸↓─₈TIN(.txt) ⅛

╠ lem 2₉≢│ ─ TIN ⅛╠ lem ⱨ□▬ꜟ╩ ⇔╕∆⁹ 
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─ TIN ⱨ◊ꜟ♄╩ ∆╢ │⁸ⱷ♬ꜙ₈כTIN(txt) ⅛╠ lem ₉≤ ∂≢∆⁹ 

 

─ ™ ╩ ╢ 

─ⱨ◊ꜟ♄─ TIN ⅛╠ ⅜ ™ ╩ ⇔ lem ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

∆╢ ─ lem ⱨ□▬ꜟ╩└≤≈⌐ ∆╢√╘─ ≢∆⁹ 

 

⅜ ⌂╢ ⁸ ⌐≈™≡⁸ ⅜ ™ ╩ ⇔√ lem ⱨ□▬ꜟ╩ ≢⅝╕∆⁹ 

 

 

╩ ⅝ ⅎ╢ 

₈TIN(.txt)( )1₉╩ⱬ⁸≡⇔⌐☻כ ⅜ ╦∫√ ─ TIN ╩₈TIN(.txt)( )2₉⌐ ⇔⁸lem ⱨ□▬

ꜟ╩ ⇔╕∆⁹ ה ⇔√ ─ TIN ╩⁸ ─ TIN ⌐ ╩☻כ◔╢∑↕ ⇔≡™╕∆⁹ 

1 2 1≤ 2 

⅜ ™  

1 2 1≤ 2 
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≢⁸ ≡═∆│♃כ♦─2 2─ Z ⌐⌂╡╕∆⅜⁸ 2─ ╡─ ⌐≈™≡│⁸ 2≤ 1─ Z

╩ ≢ ⇔╕∆⁹ 

 

₈ ╩ ⅝ ⅎ╢₉№╢™│₈ ⅜ ™ ╩ ╢₉≢ ⅜ ─☻כ◔╢⌂ ⁸ ⇔√ lem ≤⁸ ─ TIN

⅛╠ ⇔√ lem ⌐≈™≡⁸ⱷ♬ꜙכ[LEM ⅛╠ LEM] -[LEM ≤ LEM ]≢ ╩ ⇔∆╢↓≤≢ ≢⅝╕

∆⁹ │ ─ lem ╩ ⇔√ ≢⁸ ╩ ⇔≡™╕∆⁹ 

 

2 

1≤ 2 1 
 

2 
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5. ₈LEM⅛╠ LEM₉ⱷ♬ꜙכ 

5.1. LEM≤ LEM─  

≈─ⱨ◊ꜟ♄─ lem ⱨ□▬ꜟ╩ ⇔⁸ ≢─ ─.lem ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

─ LEM ⱨ□▬ꜟ ⱨ◊ꜟ♄ 

≤⌂╢ LEM ⱨ□▬ꜟ─ⱨ◊ꜟ♄╩ ⇔╕∆⁹ 

─ LEM ⱨ□▬ꜟ ⱨ◊ꜟ♄ 

≤⌂╢ LEM ⱨ□▬ꜟ─ⱨ◊ꜟ♄╩ ⇔╕∆⁹ 

⁸  

∆╢ lem ⱨ□▬ꜟ⌐ ⇔╕∆⁹ 

─ LEM ⱨ□▬ꜟ ⱨ◊ꜟ♄ 

─ lem ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

─ⱨ◊ꜟ♄─ lem ⱨ□▬ꜟ⌐≈™≡⁸ ─ⱨ◊ꜟ♄⌐ ∂ ─ lem ⱨ□▬ꜟ⅜№╣┌⁸ ∂ XY ─

⅜ ⌂ ⁸∕─ ╩ ─.lem ⱨ□▬ꜟ⌐ ⇔╕∆⁹ 

  =    

⅜-100m ⅛╠ 4000m ╕≢─ ╩ ⇔╕∆⁹ 

 

│ ─ LEM ╩ ™≡ TIN ╩ ⇔√ ≢∆⁹ 
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│ ─ lem ╩ⱷ♬ꜙ₈כ ↄ LEM(TIN -LOD)₉─ ↑○ⱪ◦ꜛfi≢ ™√ ≢∆⁹ ⅜ ╣

≡ ⅜ ⇔≡™╢ ⅜ ╖ ╣╕∆⁹ 

 

 

5.2. ╩  

lem ⱨ□▬ꜟ─∆═≡─ ╩ ⌐ ⇔╕∆⁹ 
























































































