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1   

 1 ≢│⁸₈◖►⸗ꜞ ₉─ ┘ ⌐≈™≡ ⇔√⁹ 

 

1.  ─  

◖►⸗ꜞ ─ ┼─ ┘ ─ ╩ ∆╢√╘⁸ ╩ ≤⇔√◖►⸗ꜞ

─ ≢ ─♃כ♦√╣╠ ┘ ╡╕≤╘╩ ⇔≡⁸╦⅜ ⌐ ∆╢◖►⸗ꜞ ─

╛ ─ ⌂ ╩ ∆╢↓≤╩ ≤⇔√⁹ 

 

2.  ─  

┘ⱥ▪ꜞfi◓ ─ ⌂≥⁸ ─ ⌐№√∫≡│⁸ ≤ ∑⁸

╩ ╡⌂⅜╠ ∫√⁹ 

 

2.1   

─ ה ╩ ╕ⅎ≡⁸ ⁸ ⁸ ⁸ ⌐≈™≡ ⇔√

╩ ⇔√⁹ 

◖►⸗ꜞ ─ ⌐≈™≡⁸ │ ≢─ ⁸◒ⱴ ≤─ ≤─ ⌂≥╩ ╗√╘⁸

┘ ⌐≈™≡ ╩ ™⁸ ⌐ ⇔√⁹ 

 

  

╩ 3 3 ╕≢ ⇔√√╘ ╩ ⇔≡ ⇔√⁹ 

 1- 1 ⇔√ ─   

 



2 

 

2.2  ◖►⸗ꜞ ─  

2.2.1  ≤─ ה  

⌐№√∫≡│⁸ ╩ ∆╢ ⌐ ╩ ╡⁸ ─ ─ ╩

∫√⁹ 

╕√⁸ ─ ⌐ ∂≡⁸ ⌐ ╩ ™⁸ ⌂ ─ ╩ ℮≤≤╙⌐⁸

⁸ ─ ⌐≈™≡ ה ╩ ℮≤≤╙⌐⁸ ⌂ ╩ ⇔√⁹ 

⌂⅔⁸ ≤─ ה ⌐№√∫≡│⁸ ─ ╩ ⌂⅜╠ ⇔√⁹ 

2.2.2  ◖►⸗ꜞ ─  

─ ╛ │⁸ ─ ≢ ∫√⁹ 

1)   

│⁸ ─ ⅜ ╠╣√ ─ 10 ⁸14 ≢ ∫√⁹ 

⌐№√∫≡│⁸ ╛ ≢─ ⁸ ╛ ≢─ ⌐╟╢ ⌂≥─ ⌐╟

╢ ╙ ⇔≡ ⇔√⁹ 

 

 

 1- 2 ─ ─ │  

 

 

 

No.1  

No. 3  

No.5  

No.8  

No. 2  

No.4  

No.6  

No.7  

No.9  

No.1 0  
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 1- 1 ─  

No. 
 

 
 

 

 

 

 
  

1 
 

  
7/16  18m 

2  

2 
 

  

7/9(WEB

) 
 6m  

3 
 

 
 7/17  6m  

4 
 

 
 

7/17  14m  

5 
 

 
 7/14 

 

 

6m 

4m 

 

2  

6   7/29  10m  

7 
 

   

 

 

6m 

8m 

 

2  

8 
 

 
 

7/20(WEB

) 
 14m  

9 
 

   
 17m  

10 
 

 
 

7/14(WEB

) 
 12m  

 

2)   

⌐№√∫≡⁸ ─ ⅜ ≤⌂∫√ ╩ ™≡⁸ ⌐

│ 7 ⅛╠ 8 ⌐ ╩ ⇔⁸12 ⌐ ╩ ∫√⁹ ─◖►⸗ꜞ─

╩ ∆╢√╘⁸ ─ ⅛╠ ⌐ ⅜ ≢№╡⁸ ╙ ⅜ ⌂

⌐≈™≡│⁸ ╙ ╘≡ ╩ ∫√⁹ 

2 ⅔⅝⌐ ─♃כ♦ ╩◒♇▼♅ה ™⁸Ᵽ♇♥ꜞכ ╩ ⇔√⁹ ⁸

─ ⌐≈™≡│⁸ ⌐ ℮Ᵽ♇♥ꜞכ ─ ─√╘⁸ ≤⌂∫√

⅜ №∫√⅜⁸ ⌐╟╢ │ ↕╣⌂⅛∫√⁹ 

─ ≢ 11 13 ≢│Ᵽ♇♥ꜞכ ⅜ 5.5V ≢№∫√╙─⅜ 11 23 ≢

3.8V≤⌂╡⁸ ≤⌂∫≡™√⁹ ⌐⁸ ≢│⁸11 14 ≢│Ᵽ♇♥ꜞכ ⅜

5.3V≢№∫√╙─⅜ 11 28 ≢ 3.8V ≤⌂∫≡™√⁹ 

▬ꜞⱡ▬ ◖►⸗ꜞ ⱪ꜡◓ꜝⱶ₈SM4BAT (Stationary SM4BAT Deployment )₉1

≢│⁸SM4BAT ─ Ᵽ♇♥ꜞכ⅜ 4V ─ │ ⇔⁸ ─ ⇔™ │ 6V ≢№

╢↓≤⅜ ↕╣≡⅔╡⁸4V ≢ ⅜≢⅝⌂™ │ ─ ≢№∫√⁹ 

  

                                                   
1 http://www.illinoisbats.org/wp -content/uploads/2017/04/IBCP_SM4_Stationary -Instructions_V6_03202017.pdf  
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 1- 2 ─  

No. 
 

 
    

1  

 

7 30  12  
11 22 23

33  
 

2  
 

7 31  12 1  
11 28 23

 

3  
 

7 27  12 4   

4  

 

7 27  12 4   

5   
7 21  

 8 11  

4

1  
 

6   7 30  3 3  
2 17 17 38

 

7  

 

8 6  3 5  

3 4 5 6
1  
2 18 19 8

 

8  
 

9 2  12 2  
12 1 5 17

 

9  

 

7 28  3 6  
2 17 20 38

 

10   8 5  3 2   

1 ⌐╟╡ ─ ⅜№╢√╘⁸ ≤ ─ ⁸4 ⌐ ∆╢↓≤≤⌂∫√⁹

⌂⅔⁸ │♃כ♦ 2 ╕≢≤⇔√⁹ 

 

3)   

ⱨꜟ☻Ɑ◒ꜝⱶ ─Ᵽ♇♩♦▫♥◒♃⁸≡⇔≥כWildlife Acoustics SM4BAT FS ╩

⇔√⁹ⱴ▬◒│ SMM -U1╩ ™⁸ ⌐ ⇔√⁹ 

Ᵽ♇♥ꜞכ╛Ᵽ♇♩♦▫♥◒♃כ │⁸Ⱳ♇◒☻─ ⌐ ⅝⁸▬♃☼ꜝ ─√╘⌐ ╩⅛↑

≡ ─ ⌐ ™√⁹Ⱳ♇◒☻─ ⌐│ ╩ ⇔√ ╡ ╩ ╡ ↑√⁹ 

Ᵽ♇♩♦▫♥◒♃כ─ ⌐≈™≡│⁸ GPS ⌐╟╡ ╠╣√ ╩ ⇔√ ≢⁸

1 ⅛╠ ╩ ⇔⁸ ─ 1 ⌐ ╩ ∆╢╟℮⌐⇔√⁹ 
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2.3  ─ ה ╡╕≤╘ 

2.3.1  ─  

≢ ╠╣√ ⁸│≡™≈⌐♃כ♦ ⌐Wild  Acoustics ─ Kaleidoscope version5.3.9

╩ כ♃☻ꜝ◒≡™ ╩ ∫√⁹ 

כ♃☻ꜝ◒ │⁸ ה ╩♃כ♦ ⌐ ∫√⁹ 

כ♃☻ꜝ◒ ≢ ↕╣√ⱡ▬☼≤◖►⸗ꜞ ╩ ⌐⁸ⱡ▬☼⌐≈™≡│ⱡ▬☼ ⌐ ╕

╣╢◖►⸗ꜞ ╩⁸◖►⸗ꜞ ─☼▬ⱡ⌐≥↔כ♃☻ꜝ◒│≡™≈⌐ ╩ ⇔√⁹ 

 

2.4  ⱥ▪ꜞfi◓ 

ⱥ▪ꜞfi◓│⁸ ⁸ ⌐ ∫√⁹ 

 

 1- 3 ⱥ▪ꜞfi◓─  

ⱥ▪ꜞfi◓  ⱥ▪ꜞfi◓ ה  ⱥ▪ꜞfi◓ ┘  

 

 

 

  

2020 7 14  

10 30 ~11 30  

WEB ⌐≡ 

ה │ SM4BAT ┘ SMM -U1 ⱴ▬◒

⌂™ 

↑∞╢⅝≢ה ↄ ╩ ∆╢ ⅜№╢⁹ 

2021 2 16  

10 11  

WEB ⌐≡ 

⁸ꜞ⸗►◖ꜝ◦●◒◐◖⁸ꜞ⸗►◖ꜝ◦●◒◐ה

30kHz ⁸30kHz ⌐ ↑≡ ╩ ℮ ⅜

№╢⁹ 

ה ⌐ 30kHz ─ꜘⱴ◖►⸗ꜞ⁸ⱥ♫◖►⸗ꜞ⌂

≥─Ɫ▬ꜞ☻◒ ╩ ⌐ ∆╢ ⅜№╢⁹ 

 

 

  

2020 12 18  

14 15  

 

ה ≢№╢ ⁸⌡←╠≤⌂╢ ╛♩fiⱠꜟ⁸

⌂≥≤─ ⌐ ⇔≡ ╩ ∆╢

⅜№╢⁹ 

 

2.5  ─  

2.3 ⅛╠ 2.4 ≢─ ╩ ╕ⅎ√ ⌐ ╢ ─ ⌐≈™≡ ╡

→≡ ⇔√⁹ 
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2 ה   

1.1.1   

ⱨꜟ☻Ɑ◒ꜝⱶ ─Ᵽ♇♩♦▫♥◒♃⁸≡⇔≥כWildlife Acoustics SM4BAT FS ╩

⇔√⁹ⱴ▬◒│ SMM -U1 ╩ ™√⁹ 

─ ⌂ │ ⌐ ∆ ╡≢№╢⁹ 

⌂⅔⁸ ─ ⁸│≡™≈⌐♃כ♦ ⌐ ↕╣≡™╢ ╩♃כ♦ ™√∞ↄ

⅛⁸ ╡─ ╩♃כ♦─ ™√⁹ ⌐⅔™≡ ⌐ ™√ │♃כ♦ ─

╡≢№╢⁹ 

 

 2- 1 ⌐ ™√ ─♃כ♦  

No.     

1  

 

  

2  
 

  

3  
 

20m

 
 

4  

 

  

5     

6    
 

7  

 

  

8  
 

  

9  

 

  

10     

ủ ⱴ▬◒╩ ↑√ ≢ ╩≥↓╢№⅜♃כ♦ ∆⁹ 
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 2- 2 ─  

No. 
  

  

1 

 

 

 

 

 

 

2 

 

 

 

 



8 

No. 
  

  

3 

 

 

 

 

 

4 

  

 

 



9 

No. 
  

  

5 

 

 

 

 

 

 

 

 

6 

 

 

 

 

 

 



10 

No. 
  

  

7 

 

 

 

 

 

 

 

8 

 

 

 

 

 

 



11 

No. 
  

  

9 

 

 

 

 

10 
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1.1.2   

◖►⸗ꜞ≢№╢ ─№╢ כ♃☻ꜝ◒╩ ⌐╟╡ ⇔√ ╩♃כ♦─╠╣⧵⁸

⇔⁸◖►⸗ꜞ ─ ≤ ╩♃כ♦╢╣╦ ⇔√⁹ ╠╣√◖►⸗ꜞ─ ♫♁⁸╩♃כ♦

◓ꜝⱶ─ Ɽꜟ☻ ⁸Ⱨכ◒ ⅛╠⁸◖►⸗ꜞ 1⁸◖►⸗ꜞ 2⁸◐◒●◦ꜝ◖►⸗ꜞ

┘◖◐◒●◦ꜝ◖►⸗ꜞ─ ⌐ⱪכꜟ◓4 ⇔√⁹ 
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3 ה   

1.  │∂╘⌐ 

 ╠╣√ ⁸│♃כ♦ ─ⱨ꜡כ⌐ ≠™≡ ╩ ∫√⁹ 

 ◖►⸗ꜞ ─ ⁸│♃כ♦ ↔≤⌐ ╛ ─ ╩ ⇔√⁹ 

 

 

1.1.1  ⱡ▬☼ 

Kaleidoscope⌐╟╢ⱡ▬☼─ ⌐≈™≡⁸ ↔≤─ⱡ▬☼ ─ ╛⁸ⱡ▬☼ ─ ╩

∆╢√╘⌐ ╩♃כ♦ ⇔√⁹ 

1) כ♃☻ꜝ◒  ≢ⱡ▬☼⌐ ↕╣√ ⌐≈™≡ 

7 ─ ⅛╠ 12 ─ ♃כ♦│ ╩♃כ♦√⇔ כ♃☻ꜝ◒⁸⌐ ≢ⱡ▬

☼⌐ ↕╣√ ⌐≈™≡⁸ ↔≤─ⱡ▬☼ ┘ ╩  3-1⌐ כ♃☻ꜝ◒⁹∆ ≢ⱡ

▬☼⌐ ↕╣√ │ ↔≤⌐ ⅝ↄ ⌂∫≡™√⁹ 

ⱡ▬☼─ ⅜ 80 ≤ ™ │⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

≢№∫√⁹ ─ ╛ ≢ ↄ ─ ≤─ │

≢№∫√⁹ 

  

 
1.1.1  

1.1.2  

 

 

 

20kHz ─ ╩
∆╢◖►⸗ꜞ  

40kHz ─ ╩
∆╢◖►⸗ꜞ  

◐◒●◦ꜝ◖►⸗ꜞ
70kHz  

◖◐◒●◦ꜝ◖►⸗ꜞ 

105kHz  
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 3- 1 ↔≤─ⱡ▬☼ כ♃☻ꜝ◒ ⌐╟╢  

♃כ♦   
כ♃☻ꜝ◒

─ⱡ▬☼  

כ♃☻ꜝ◒ ─ 

ⱡ▬☼ (%) 
  

011  1, 078 701 65%  

012  4, 103 3, 611 88%  

020  20, 825 17, 763 85%  

030  20, 650 1, 125 5%  

040  166, 176 149, 066 90%  

051  65, 780 27, 049 41% ╡ 

052  13, 428 10, 875 81%  

060  23, 195 6, 383 28%  

071  27, 188 2, 293 8%  

072  11, 641 2, 814 24%  

080  81, 951 69, 126 84% 
─

╡ 

090  1, 757 1, 375 78%  

100  8, 269 6, 102 74%  

 

2) כ♃☻ꜝ◒  ≢ⱡ▬☼⌐ ↕╣√ ⌐♃כ♦ ╕╣╢◖►⸗ꜞ ─ ⌐≈™≡ 

─  3-1─℮∟⁸ⱡ▬☼ ⅜ ⌂™ ╩ כ♃☻ꜝ◒⁸⌐ ≢ⱡ▬☼⌐ ↕╣√

╩♃כ♦ ⌐⁸ ⌐╠↕╩♃כ♦ ≢ ⇔≡◖►⸗ꜞ ─♃כ♦ ╩ ⇔√⁹ 

כ♃☻ꜝ◒ ≢ⱡ▬☼⌐ ↕╣√ ⌐♃כ♦ ╕╣╢◖►⸗ꜞ ─ │  3-2 ─

╡≢№╢⁹ 

⁸ כ♃☻ꜝ◒⁸│ ─ⱡ▬☼⌐ ╕╣╢◖►⸗ꜞ ─ ⅜ ⅛

כ♃☻ꜝ◒⁸√╕⁹√∫ ─ⱡ▬☼⌐ ╕╣╢◖►⸗ꜞ ⌐│⁸ ⅜ ↕™√╘⌐ⱡ▬☼≤

↕╣≡™╢╙─╙№∫√⁹ 

כ♃☻ꜝ◒ ─ⱡ▬☼ ⌐≈™≡⁸ ↔≤─ │  3-1─ ╡≢№╢⁹ ⌐ⱡ▬☼ ⅜ ↄ

⌂∫≡™╢↓≤⁸ⱡ▬☼⌐ ↕╣√ ╩♃כ♦ ≢ ⇔√≤↓╤ ─ ⅜ ⅛∫√

↓≤⅛╠⁸ ─ ⅜ⱡ▬☼≤ ↕╣≡™╢≤ ↕╣√⁹ 

⌐╟╢ⱡ▬☼ה◖►⸗ꜞ ─ ⌐╟╢≤⁸ │ ∞⅜ ╕√│ ⌐ ↕╣

√ │◖►⸗ꜞ ╩ⱡ▬☼≤ ↕╣≡™╢ ⅜ ⅛∫√ ⱡ▬☼─ ⅜ ⅛∫√ ⁹ 
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 3- 2 ↔≤─ⱡ▬☼ ⌐╟╢  

 
♃כ♦  

A  

כ♃☻ꜝ◒

─ⱡ▬☼  

B  

כ♃☻ꜝ◒

─ⱡ▬☼  

B/A (%) 

⌐╟╢ 

ⱡ▬☼  

C  

כ♃☻ꜝ◒ ─

ⱡ▬☼⌐ ╕╣╢

ⱡ▬☼  

C/A (%) 

011  1, 078 701 65.0% 656 93.6% 

012  4, 103 3, 611 88.0% 3, 351 92.8% 

030  20, 650 1, 125 5.4% 885 78.7% 

051  65, 780 27, 049 41.1% 16, 552 61.2% 

052  13, 428 10, 875 81.0% 10, 404 95.7% 

060  23, 195 6, 383 27.5% 5, 204 81.5% 

071  27, 188 2, 293 8.4% 657 28.7% 

072  11, 641 2, 814 24.2% 2, 434 86.5% 

090  1, 757 1, 375 78.3% 1, 371 99.7% 

100  8, 269 6, 102 73.8% 6, 037 98.9% 

 

  
  

  

 3- כ♃☻ꜝ◒ 1 ─ⱡ▬☼⌐ ╕╣╢◖►⸗ꜞ  
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1.1.2  ♃כ♦ 

╩♃כ♦ ─ ╩♃כ♦ כ♃☻ꜝ◒⌐ ╩ ™⁸◖►⸗ꜞ─ ─№╢ ╩

⇔√ ╩♃כ♦⌐≥↔כ♃☻ꜝ◒⁸ ⇔⁸◖►⸗ꜞ ─ ≤ ╩♃כ♦╢╣╦ ⇔

√⁹ 

↓↓≢│⁸ⱡ▬☼╩ ╩♃כ♦√⇔ ™≡ ╩ ⌐ 8 ⅛╠ 11 ╙╩♃כ♦─≢╕

≤⌐ ╩ ∫√⁹ 

⌂⅔⁸ ─ ⌐№√∫≡│ ─ ╩ ∆╢√╘ 12 ⅛╠ 12 ╕≢╩ ≤⇔≡

⇔√ 1 1 ♃כ♦─ │ 1 1 12 ⅛╠ 1 2 12 ♃כ♦─≢╕ ╩ ∆ ⁹ 

 

1)   

(1) ♃כ♦   

 ⅛╠ ╕≢─ ─♃כ♦ ╩╖╢≤⁸10 11 ♃כ♦7,537 ⁸22 7,196

♃כ♦ ─ ⅜ ╙ ↄ⌂∫√⁹╕√⁸8 22 ⌐│ ♃כ♦4,500 ⅜ ╠╣√⁹ 
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2)  ↔≤─  

כ♃☻ꜝ◒ ⌐╟∫≡ ↕╣√◖►⸗ꜞ ♃כ♦ │⁸ ⅜ ╙ ↄ⁸

⅜ ╙ ⌂⅛∫√⁹ 

כ♃☻ꜝ◒ ≢ 219⌐ ↕╣√ כ♃☻ꜝ◒⁸∟℮─ │⁸ ⁸

⅜ ↄ⁸ ⁸ ⅜ ⌂⅛∫√⁹ 

─ ╩ ╢≤⁸ ™⌐№╢ ≢│ 10 ⌐ ⅜ ╠╣╢ ≢⁸

╛ ≢─ ≢│⁸8 ⌐ ⅜ ╠╣√⁹ 

 

 3- 3 ↔≤─ ♃כ♦ כ♃☻ꜝ◒┘  

♃כ♦  כ♃☻ꜝ◒   
♃כ♦ /  

כ♃☻ꜝ◒  
─  

011  684 57 12 9/27,10/13   40  

012  556 84 7 8/12    65  

020  3,377 129 26 8/19   264  

030  43,931 169 260 10/11 5,785  

040  5,540 138 40 8/4   331  

051  54,615 201 272 8/22 3,240  

052  3,591 134 27 11/6   485  

060  44,223 162 273 10/13 3,797  

071  44,037 196 225 8/25 2,125  

072  20,965 175 120 10/1 2,676  

080  1,980 100 20 9/5   257  

090  507 62 8 8/19    92  

100  3,036 90 34 9/15   182  

♃כ♦ │⁸ ╩ ⅝⁸8 1 ⅛╠ 11 30  ⁹√⇔≥♃כ♦─≢╕
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(1)   

ה ╙ ⅜ ™ │ 9 27 ┘ 10 13 ≢ 40 ≢№∫√⁹ 

 

 

(2)   

ה ╙ ⅜ ™ │ 8 12 ≢ 65 ≢№∫√⁹ 

ה ∂ ─ ⌐ ⇔≡™╢⅜⁸ ≤│ ℮ ⌐Ⱨכ◒⅜ ╠╣≡⅔╡⁸ ─

⅜ ↕╣≡™╢≤ ⅎ╠╣√⁹ 
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(3)   

ה ╙ ⅜ ™ │ 8 19 ≢ 264 ≢№∫√⁹ 

 

(4)   

ה ╙ ⅜ ™ │ 10 11 ≢ 5,785 ≢№∫√⁹ 
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(5)   

ה ╙ ⅜ ™ │ 8 4 ≢ 331 ≢№∫√⁹ 

 

 

(6)   

ה ╙ ⅜ ™ │ 8 22 ≢ 3,240 ≢№∫√⁹ 
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(7)   

ה ╙ ⅜ ™ │ 11 6 ≢ 485 ≢№∫√⁹ 

 

 

 

(8)   

ה ╙ ⅜ ™ │ 10 13 ≢ 3,797 ≢№∫√⁹ 
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(9)   

ה ╙ ⅜ ™ │ 8 25 ≢ 2,125 ≢№∫√⁹ 

 

 

(10)  

ה ╙ ⅜ ™ │ 10 1 ≢ 2,676 ≢№∫√⁹ 
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(11)  

ה ╙ ⅜ ™ │ 9 5 ≢ 257 ≢№∫√⁹ 

 

 

 

(12)  

ה ╙ ⅜ ™ │ 8 19 ≢ 92 ≢№∫√⁹ 
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(13)  

ה ╙ ⅜ ™ │ 9 15 ≢ 182 ≢№∫√⁹ 

 

 

  



25 

 

3)  ↔≤─  

◖►⸗ꜞ ─ │  3- 4⌐ ≠™≡ ∫√⁹♁♫◓ꜝⱶ─Ɽꜟ☻ ─ ╩  3- 2⌐

∆⁹ 

 

 3- 4 ◖►⸗ꜞ ─  

 

♁♫◓ꜝⱶ─  

Ɽꜟ☻ 1) 
Ⱨכ◒  

FM/CF/FM  CF/FM  FM  FM/QCF  QCF 

◖►⸗ꜞ 1 2)   ủ ủ ủ 15 30kHz  

◖►⸗ꜞ 2 3)   ủ ủ  30 50kHz  

◐◒●◦ꜝ◖►⸗ꜞ ủ     65kHz  

◖◐◒●◦ꜝ◖►⸗ꜞ ủ     105kHz  

1) ♁♫◓ꜝⱶ─Ɽꜟ☻ ⌐≈™≡│⁸  3-2⌐ ⇔√⁹ 

2) ♁♫◓ꜝⱶ─ ⅛╠⁸◖ꜘⱴ◖►⸗ꜞ⁸ꜘⱴ◖►⸗ꜞ⁸ⱥ♫◖►⸗ꜞ⁸○ⱥ◐◖►⸗ꜞ─™∏╣⅛≢№╢≤ ⅎ╠╣╢⁹ 

3) ♁♫◓ꜝⱶ─ ⅛╠⁸ⱥⱷⱱ○ⱥ◕◖►⸗ꜞ⁸◌◓ꜘ◖►⸗ꜞ⁸⸗⸗☺꜡◖►⸗ꜞ⁸◒꜡ⱱ○ⱥ◕◖►⸗ꜞ⁸ⱡ꜠fi◖►⸗ꜞ⁸

⸗ꜞ▪Ⱪꜝ◖►⸗ꜞ⁸▪Ⱪꜝ◖►⸗ꜞ⁸◒ⱦ꞉◖►⸗ꜞ⁸♅♅Ⱪ◖►⸗ꜞ⁸►◘◑◖►⸗ꜞ⁸ꜚⱦ♫●◖►⸗ꜞ⁸◖♥fi◓◖►⸗

ꜞ⁸♥fi◓◖►⸗ꜞ─™∏╣⅛≢№╢≤ ⅎ╠╣╢⁹ 

 

 

 3- 2 ♁♫◓ꜝⱶ─Ɽꜟ☻ ─  

 

  

◖►⸗ꜞ ─ ♁♫◓ꜝⱶ─  

◖►⸗ꜞ ─ ∆╢ │⁸∕─

♁♫◓ꜝⱶ─ ⅛╠ ⅝ↄ ─ 5 ≈─♃▬ⱪ

⌐ ↕╣╢⁹∕╣∙╣─♁♫◓ꜝⱶ─ │

─ ╡≢№╢⁹ 

ᵑ FM/CF/FM Ɽꜟ☻ 

ᵒ CF/FM Ɽꜟ☻ 

ᵓ FM Ɽꜟ☻ 

ᵔ FM/QCF Ɽꜟ☻ 

ᵕ QCF Ɽꜟ☻ 

βₐ◖►⸗ꜞ Ɫfi♪Ⱪ♇◒ ₑ 2011 ,◖►⸗ꜞ─ ╟╡  
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(1)   

 ↔≤─ ─ ┘∕─ │  3-5⌐ ∆ ╡≢№╢⁹ 

≢│⁸ ≢◖►⸗ꜞ 1⅜ ╙ ↄ ↕╣√⁹ 

 ≢│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ≢│◖►

⸗ꜞ 1⅜ ↄ ↕╣⁸ ⁸ ⁸ ⁸ ⁸ ≢│◖►⸗ꜞ 2⅜ ↄ

↕╣⁸ ⁸ ≢│◐◒●◦ꜝ◖►⸗ꜞ⅜ ╙ ↄ ↕╣√⁹ 

 

 3- ה≥↔ 5 ─ ♃כ♦  

 ◖►⸗ꜞ 1 ◖►⸗ꜞ 2 
◐◒●◦ꜝ 
◖►⸗ꜞ 

◖◐◒●◦ꜝ 
◖►⸗ꜞ 

 

011  625 78. 4% 163 20. 5% 9 1. 1% 0 0.0% 797 

012  214 34.3% 135 21.6% 224 35.9% 51 8. 2% 624 

020  1,305 30.4% 2,983 69.6% 0 0.0% 0 0.0% 4,288 

030  34,598 73.7% 12,362 26.3% 9 0.0% 2 0.0% 46,971 

040  3,938 73.0% 1,195 22.2% 137 2. 5% 124 2. 3% 5,394 

051  23,021 41.8% 31,629 57.5% 233 0. 4% 161 0.3% 55,044 

052  1,102 30.8% 2,398 67.0% 42 1.2% 39 1.1% 3,581 

060  40,292 91.3% 3,768 8.5% 62 0. 1% 9 0.0% 44,131 

071  26,713 60.2% 16,550 37.3% 1,077 2.4% 68 0.2% 44,408 

072  7,711 36.7% 4,999 23.8% 8,269 39.4% 31 0.1% 21,010 

080  1,856 83.3% 359 16.1% 0 0.0% 14 0. 6% 2,229 

090  154 30.6% 329 65.3% 16 3.2% 5 1.0% 504 

100  857 28.2% 2,154 70.9% 20 0.7% 5 0.2% 3,036 

 142,386 61. 4% 79,024 34.1% 10,098 4. 4% 509 0.2% 232, 017 

1 │ ♃כ♦ ⅜ ™ ╩ ∆⁹ 

2 ◖►⸗ꜞ 1≤◖►⸗ꜞ 2⅜ ∂ ⌐ꜟ▬□ⱨ♃כ♦ ╕╣≡™╢ │♄Ⱪꜟ◌►fi♩╩

⇔≡™╢√╘⁸ 3-3─ ♃כ♦ ≤│ ⇔⌂™⁹ 
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(2)  ◖►⸗ꜞ 15 30kHz  

ה ⁸ ⁸ ≢ ↄ ↕╣√⁹ 

ה ⁸ ≢│ ⅜ ⌂⅛∫√⁹ 

 

(3)  ◖►⸗ꜞ 2 30kHz  

ה ⁸ ≢ ↄ ↕╣√⁹ 

ה ⁸ ≢│ ⅜ ⌂⅛∫√⁹ 
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(4)  ◐◒●◦ꜝ◖►⸗ꜞ 

ה ≢⁸ ╙ ↄ ↕╣√⁹ 

ה ⁸ ≢│ ⅜♃כ♦ ↕╣⌂⅛∫√⁹ 

 

 

(5)  ◖◐◒●◦ꜝ◖►⸗ꜞ 

ה ≢⁸ ╙ ↄ ↕╣√⁹ 

ה ⁸ ≢│ ⅜♃כ♦ ↕╣⌂⅛∫√⁹ 
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1.1.3  ◖►⸗ꜞ ♃כ♦  

1)  ↔≤ 

↔≤⌐⁸ ╡─ ─ ⁸ ⁸ ≤⁸◖►⸗ꜞ ♃כ♦

─ ╩ ⇔√⁹ 

 

(1)   

  

ה ╙ ⅜ ™ │⁸◖►⸗ꜞ 1⅜ ⅛∫√⁹ 

ה 10ϴ ─ ⌐⁸10 ─ ⅜№∫√⁹ ⅜ ⌐ ⅜╢ │ ⅜ ⌂ↄ

⌂∫≡™√⁹ 

 

  

ה ⅜ 3m/s ─ ⌐⁸ ⅜ 10╩ ⅎ≡™╢ ⅜ ⅛∫√⁹ 
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ה 10mm ─ ⌐ ↕╣≡™√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

46.5mm 
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(2)   

  

8ה 12 ⁸10 18 ─◖►⸗ꜞ─ ⅜ ™ │⁸◐◒●◦ꜝ◖►⸗ꜞ⅜ ⇔≡™√⁹ 

 

  

ה ⅜ ™ │⁸ ⅜ 3m/s ≢№∫√⁹ 
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ה 10mm ─ ⌐ ↕╣≡™√⁹ 
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(3)   

  

ה ⌐◖►⸗ꜞ 2─ ⅜ ⅛∫√⁹ ⅜ ™ │⁸◖►⸗ꜞ 1⁸◖►⸗ꜞ 2⅜

⅛∫√⁹ 

ה ⅜ 10ϴ ─ ⌐ ⅜ ↄ⌂∫≡™√⁹ 

 

  

ה ⅜ ™ │⁸ ⅜ 3m/s ≢№∫√⁹ 
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9ה 20 │⁸ ⅜⌂™ ─ ≢ ⅜ ↄ⌂∫≡™√⁹ 
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(4)   

  

ה ⌐◖►⸗ꜞ 1─ ⅜ ↄ⁸10 ─ ⅜ ™ │ ⅜ 15ϴ ≢

№∫√⁹ 

 

  

ה ⅜ ™ │⁸ ⅜ ⌡ 3m/s ≢№∫√⁹ 
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10ה ⌐│⁸ 20mm ─ ⌐╙ ↄ ↕╣≡™√⁹ 

 

  

107mm 



37 

(5)   

  

ה ⌐◖►⸗ꜞ 1─ ⅜ ↄ⁸ 10ϴ ≢ ⅜ ↄ⌂∫≡™√⁹ 

 

  

8ה ⅛╠ 9 ⌐⅛↑≡⁸ ⅜ ↕™ ⌐ ⅜ ↄ⌂╡⁸ ⅜ ⅝™ ⌐ ⅜ ⌂

ↄ⌂∫≡™╢ ⅜ ╠╣√⁹ 
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8ה │ 20mm ─ ⌐╙ ↕╣≡™√⁹ 
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(6)   

 2 

8ה ╩ ⌐◖►⸗ꜞ 2⅜ ↄ⁸ ⅜ ™ │ 10ϴ ≢№∫√⁹ 

 

  

ה ⁸ ⅜ 3m/s ≢№╡⁸ ≤ ≤─ │ ≢│⌂⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

                                                   
2 ╖⌂⅛╖ │ 2020 11 25 ⅛╠ 26 ⌐ ⇔√√╘⁸ ⅜♃כ♦ ≤⌂∫≡™╢⁹ 
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8ה │ 20mm ─ ⌐╙ 1,000 ─ ⅜♃כ♦ ↕╣≡™√⁹ 

 

  

148mm 
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(7)   

  

ה ⌐◖►⸗ꜞ 2─ ⅜ ↄ⁸ ⅜ ™ 11 │ 10ϴ ≢№∫√⁹ 

 

  

ה ⁸ ⅜ 3m/s ≢№╡⁸ ≤ ≤─ │ ≢│⌂⅛∫√⁹
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8ה 22 ╛ 10 22 │ 20mm ≢№∫≡╙ 100 ─ ⅜♃כ♦ ↕╣

≡™√⁹ 

 

 

  

148mm 
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(8)   

  

ꜞ⸗►◖ה 1─ ⅜ ↄ⁸10 ─ ⅜ ™ 3 │ 10ϴ ≢№∫√⁹ 

 

  

10ה ─ ⅜ ™ 3 │⁸ ⅜ 2.5m/s ≢№∫√⁹ 

 

 

 

 

 

 

 

 

 

 



44 

 

  

ה 10mm ─ ⌐ ↄ─ ⅜♃כ♦ ↕╣≡™√⁹ 

 

  

105mm 
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(9)   

  

ה ⌐◖►⸗ꜞ 1─ ⅜ ↄ⁸10 │◖►⸗ꜞ 1─ ⅜ ↄ⌂∫≡™√⁹

8 ⁸9 ─ ⅜ ™ │ 20ϴ ≢№∫√⁹ 

10ה 10 ─ ─ ⌐│ ⅜ ⅝™√╘⅛⁸ ↕╣⌂⅛∫√⁹ 

 

  

10ה 10 ─ ─ │ 3m/s ≤ ⅝™√╘⅛⁸ ↕╣⌂⅛∫√⁹
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8ה 22 ⁸9 10 ⌐│ 10mm ≢№∫√⅜⁸1000 ─ ⅜♃כ♦ ↕

╣≡™√⁹ 

 

  

92.5mm 64mm 
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(10)  

  

9ה ⁸10 ─ ⅜ ™ │⁸◐◒●◦ꜝ◖►⸗ꜞ⅜ ↄ╩ ╘⁸ 15ϴ ≢№

∫√⁹ 

10ה 10 ─ ─ ≢№∫≡╙◐◒●◦ꜝ◖►⸗ꜞ⅜ ↕╣≡™√⁹ 

 

  

─ꜞ⸗►◖ꜝ◦●◒◐ה ⅜ ™ │⁸ ⅜ ⌡ 3m/s ≢№∫√⁹ 

10ה 10 ─ ─ │⁸ ⅜ 3m/s ─ ⌐ 1000 ─ ⅜⅜♃כ♦

↕╣≡™√⁹ 
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⅜ꜞ⸗►◖ꜝ◦●◒◐ה ↄ╩ ╘√ 9 ⁸10 ─ ⅜ ™ │⁸⁸ 10mm

─ ⌐╙ ↕╣≡™√⁹ 

 

 

  

92.5mm 64mm 



49 

(11)  

  

ꜞ⸗►◖ה 1─ ⅜ ↄ⁸ ⅜ ™ │ 10ϴ ≢№∫√⁹ 

 

  

ה ⅜ ™ │⁸ ⅜ 2m/s ≢№∫√⁹ 
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9ה 3 ⌐│ 30mm ─ ⌐╙ 80╒≥ ↕╣≡™√⁹ 
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(12)  

  

ꜞ⸗►◖ה 2─ ⅜ ↄ⁸ ⌡ 10ϴ ≢⁸ ↕╣≡™√⁹ 

 

 

  

ה ⅜ ™ │⁸ ⅜ 1.5m/s ≢№∫√⁹ 
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ה 10mm ─ ⌐ ⅜ ↄ⌂∫≡™√⁹ 

 

  

157mm 
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(13)  

  

ꜞ⸗►◖ה 2─ ⅜ ↄ⁸ ⅜ ™ │ 10ϴ ≢№∫√⁹ 

 

 

  

9ה ⁸ ─ ⌐╟╡ ⅜ 2m/s╩ ⅎ╢ │ ⅜ ⌂⅛∫√⁹ 
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ה 20mm ≤ ™ ⌐│ ⅜ ⌂⅛∫√⁹ 

 

 

  

361mm 
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2)  ─  

─ ⅛╠ 12 ╙ ⇔≡ SM4BAT ╩ ⇔√ 7 ⁸ ⁸

⁸ ⁸ ⁸ ⁸ ⌐⅔↑╢ 2 11 ⅛╠ 3

2 ╕≢─ ╩ ↔≤⌐ ∆⁹ 

(1)   

12ה ⁸◖►⸗ꜞ─ ≤╪≥╒│♃כ♦ ↕╣⌂⅛∫√⁹ 
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(2)   

ה ≤│ ⌂╡⁸2 ⁸ ⅜ ⅜∫√ ⌐│ ⅜♃כ♦ ↕╣≡™√⁹ 
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(3)   

ꜞ⸗►◖ה 1╩ ⌐⁸12 ⁸1 ⁸2 ─⁸ ⅜ 5ϴ ≢⁸ ⅜ 2m/s

≤ ™ ⌐ 50 ─ ⅜♃כ♦ ↕╣√⁹ 
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(4)   

ꜞ⸗►◖ה 1│ 12 ╕≢⁸◖►⸗ꜞ 2│ 2 ⌐⁸ ⅜ 5ϴ ≢⁸ ⅜

3m/s ─ ⌐ ⅜ ↕╣√⁹ 
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(5)   

ה ─ ≤│ ⌂╡⁸11 ⁸╒≤╪≥ │ ↕╣⌂⅛∫√⁹ 
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(6)   

ה │ ⌂™⅜⁸12 ⁸2 ─ 5ϴ ⁸ 1.5m/s ─ ⌐ ↕╣≡™√⁹ 
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(7)   

ꜞ⸗►◖ה 2╩ ⌐⁸12 ⁸1 ⁸2 ─ ⌡ 5ϴ ─ ⌐ ↕╣≡

™√⁹ 
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3) ♃כ♦  ⅜ ™ ⌐⅔↑╢ ─  

♃כ♦ │◖►⸗ꜞ─ ⌐ ⇔≡ ♃כ♦√╣╠ ≢№╢√╘⁸ ⇔√ⱴ▬◒

─◖►⸗ꜞ─ ≤ ♃כ♦ │ ⇔⌂™⁹ ⅎ┌⁸ ⇔√ⱴ▬◒─ ╡╩◖►⸗ꜞ 1

⅜ 1 ⌐ ╙ ⇔≡™╢↓≤╙ ↕╣╢⁹ 

↓─√╘⁸1 ─ ⅜ ™ ╩ ⌐ 1 √╡─ ╩ ⇔⁸1 √╡─

≤ 1 ─ ⌐ ⅝⌂ ™⅜ ™ ─ 1 ─╖⌐ ⅜ ⇔≡™╢

│⁸ ─ ⅜ⱴ▬◒─ ╡╩ ⇔≡™√≤ ≢⅝╢⅛⁸ ↔≤⌐ ╩ ∫√⁹ 

 

(1)   

 ◖►⸗ꜞ 1 

◖►⸗ꜞ 1⅜ ↄ ↕╣√ 8 17 ⅛╠ 19 ╩ ⌐⁸ ⁸ ─ ╩ ╢≤⁸

⅜ ↄ⌂∫√ 8 18 ⌐ ⅜ ⅛∫√⅜⁸ ⅜ ⌂™√╘ ⅜ ↕╣≡

™╢⅛│ ≢№∫√⁹ 
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