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1.  
 

1.1. Spectral AnalysisȻɓɆȤȥȠǯǶ 
Spectral  Analysis ♁ⱨ♩►▼▪│ Go Direct ☻Ɑ◒♩꜡ⱷכ♃כ ─♁ⱨ♩►▼▪≢∆⁹⅔ ∟─♦Ᵽ

▬☻ Windows⁸Mac⁸iOS⁸Android⁸Chrome ⌐▬fi☻♩כꜟ⇔≡ ∆╢↓≤⅜≢⅝╕∆⁹↓─♁ⱨ♩►▼

♃כ♦│⌐▪ ♃כ♦⁸ ╩ ⅎ╢ ⅜ ↕╣≡™╕∆⁹ 

1.2. ȵȷɄɞ ̏ 
 

OS OS   

Windows Windows 10 USB⁸Bluetooth 4.0 

MacOS 10.11, 10.12, 10.13, 10.14, or 10.15  USB⁸Bluetooth 4.0 

iOS β iOS 11   Bluetooth  4.0 

Android Android 6.0.1  Bluetooth 4.0 

ChromeOS Chrome OS 70  USB⁸Bluetooth 4.0 

 

βiOS─♦Ᵽ▬☻  

iPad® (4th generation )⁸iPad miniГ (2nd generation )⁸iPad Air®⁸iPad Pro  

iPhone® (5S )⁸iPod touch® (5th generation )  

 

ᾍꜘ ᴜ 
E31- 8200- 34 Go Direct ☻Ɑ◒♩꜡ⱷכ♃כGDX- SVISPL 

E31- 8200- 36 Go Direct  ☻Ɑ◒♩꜡ⱷכ♃כ☿♇♩ GDX- SVISPLF 

 

2. ǶǟȈǭ̓ ǠȒǯǔ 
 

2.1.Spectral AnalysisȻɓɆȤȥȠșȢɱȷɆɶɩǠȒ 
Spectral Analysis ♁ⱨ♩│⅔ ∟─Ɽ♁◖fi⁸♃Ⱪ꜠♇♩⁸☻ⱴכ♩ⱨ◊fi─▪ⱪꜞ☻♩▪⅛╠ ≢▬fi

─▪♩☻⁹∆╕⅝≢ꜟכ♩☻ ⌐≡₈Spectral Analysis ₉╩ ∆╢≤ ↕╣╕∆⁹ 

╕√⁸ URL⅜ ☻♩▪┼─ꜞfi◒≢∆⁹QR◖כ♪⅛╠ ╖ ╡♄►fi꜡⁹∆╕⅝≢╙≥↓╢∆♪כ 

 

ừ♄►fi꜡כ♪ꜞfi◒ URL Windows⁸MacOS⁸iOS⁸Android⁸chromeOS  

https://www.vernier.com/product/spectral - analysis/  

 

 

 

 

 

 

iOS 

 

Android  ChromeOS 
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2.2.Spectral Analysis ȻɓɆȤȥȠǵ ǲǫǋǭ 
─ ≢ Go Direct ☻Ɑ◒♩꜡ⱷכ♃כ╩⅔ ∟─Ɽ♁◖fi⁸☻ⱴכ♩ⱨ◊fi⁸♃Ⱪ꜠♇♩≤ ≢⅝╕

∆⁹ 

 

Bluetooth  
1. Spectral Analysis ♁ⱨ♩╩ ⇔╕∆⁹ 

 ⌐№╢₈ ╩ ₉╩ ⇔╕∆⁹ 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. ⌐№╢ Ⱳ♃fi╩ ⇔≡⁸ ╩ ON⌐⇔╕∆⁹ 

╩ ON⌐∆╢≤⁸ LED⅜ ⌐ ⇔⁸Bluetooth  LED⅜ ⌐ ⇔╕∆⁹ 

 │ ≤─ ╩ ⇔≡™╢ ≤⌂╡╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

☻♃כ♥☻ LED  

Ⱳ♃fi 

 

 

Bluetooth  

USB  
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3. ≈⅛∫√꞉▬ꜘ꜠☻♦Ᵽ▬☻─ ⅛╠₈SpectroVis Plus ừừừừ₉╩ ⇔╕∆⁹ 

 ừừừừ⌐│⁸∕╣∙╣ ─ I D ⅜ ↕╣≡™╕∆⁹ID│ ⌐ ↕╣≡™╕∆⁹ 

 
 

4. ≢⅝╢≤₈ ↕╣√♦Ᵽ▬☻₉⌐ ↕╣╕∆⁹ 

 ↓↓≢₈ ₉╩ ⇔⁸ ⅜ ≤⌂╡╕∆⁹ 
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5. ⅜ ∆╢≤⁸ ─ ⅜ ↕╣╕∆⁹ 

 
 

 

USB  
1. Spectral Analysis ♁ⱨ♩╩ ⇔╕∆⁹ 
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2. ─ USB◔כⱩꜟ╩ ⇔≡⁸Ɽ♁◖fi≤ ⇔╕∆⁹ ⅜ ∆╢≤ ─ ⅜ ↕╣╕∆⁹ 
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3.ὑ ǵ  
 

Spectral Analysis  ♁ⱨ♩►▼▪╩ ∆╢≤ ─ ⅜ ↕╣╕∆⁹ 

 
 

≢│⁸∕╣∙╣─ ╩♪כ⸗ ∆╢↓≤⅜≢⅝╕∆⁹ 
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 ↓Ͻט
∆╢ ─ ⌐ ∆╢ ─ ╩ ═╢ │⁸₈ ₉╩

⇔╕∆⁹ 

│⁸ ↕╣≡™⌂™ ⌐ ⇔≡ ╩ ∆╢ ─

─ ╩╙≤⌐ ⇔╕∆⁹ 

 

LED  

◐ꜗꜞⱩ꜠כ◦ꜛfi  

 

vs.  ⱨꜟ☻Ɑ◒♩ꜟ  

 

♃כ♦  

♪כ⸗ ⱨꜟ☻Ɑ◒♩ꜟ 

 

 

vs.  ⱬכꜟ─  

 

♃כ♦  

♪כ⸗ ▬ⱬfi♩ⱬכ☻ 

β ─ ╩ ⇔≡ ╩ ™╕∆ 

 

 

vs.   

 

♃כ♦  

♪כ⸗ ⱬכ☻  

β ─ ╩ ⇔≡ ╩ ™╕∆ 

 

 

ừ  

 ─ ─ ☻Ɑ◒♩ꜟ  

 ◒꜡꜡ⱨ▫ꜟ─  

 ─ ─  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

☿ꜟ 
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∆╢ ─ ⌐ ∆╢ ─ ╩ ═╢ │⁸₈ ₉╩

⇔╕∆⁹ 

─ │⁸ ╢╙──⌂™ ⌐ ⇔≡ ╩ ∆╢ ⅛╠─ 

─ ╩╙≤⌐ ⇔╕∆⁹ 

 

LED  

◐ꜗꜞⱩ꜠כ◦ꜛfi  

 

vs.  ⱨꜟ☻Ɑ◒♩ꜟ  

 

♃כ♦  

♪כ⸗ ⱨꜟ☻Ɑ◒♩ꜟ 

 

vs.  ⱬכꜟ─  

 

♃כ♦  

♪כ⸗ ▬ⱬfi♩ⱬכ☻ 

β ─ ╩ ⇔≡ ╩ ™╕∆ 

 

vs.   

 

♃כ♦  

♪כ⸗ ⱬכ☻ 

β ─ ╩ ⇔≡ ╩ ™╕∆ 

 

 

ừ  

 ◒꜡꜡ⱨ▫ꜟ─  

 ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

☿ꜟ 
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Ͻ 
405nm⁸500nm ⌐ ∆╢ ─ ╩ ═╢ │⁸₈ ₉╩ ⇔╕∆⁹ 

 

405nm⁸500nm─ LED  

◐ꜗꜞⱩ꜠כ◦ꜛfi ⱡ▬☼ ⌂≥  

 

vs.  ⱨꜟ☻Ɑ◒♩ꜟ  

 

♃כ♦  

♪כ⸗ ⱨꜟ☻Ɑ◒♩ꜟ 

 

vs.  ⱬכꜟ─  

 

♃כ♦  

♪כ⸗ ▬ⱬfi♩ⱬכ☻ 

β ─ ╩ ⇔≡ ╩ ™╕∆ 

 

vs.   

 

♃כ♦  

♪כ⸗ ⱬכ☻ 

β ─ ╩ ⇔≡ ╩ ™╕∆ 

 

 

 

ừ  

 ◒꜡꜡ⱨ▫ꜟ─  

 ☻Ⱨꜟꜞ♫─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

☿ꜟ 
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ї  
─ ╩ ═╢ ⁸₈ ₉╩ ⇔╕∆⁹ 

╩ ∆╢ ⁸ ⱨ□▬Ᵽכ◔כⱩꜟ╩ ⇔ ⇔≡ↄ∞↕™⁹ 

 

 

◐ꜗꜞⱩ꜠כ◦ꜛfi ⱡ▬☼ ⌂≥  

 

vs. ⱨꜟ☻Ɑ◒♩ꜟ  

 

♃כ♦  

♪כ⸗ ⱨꜟ☻Ɑ◒♩ꜟ 

 

vs.  ▬ⱬfi♩ 

▬ⱬfi♩ כ◙כꜚ  

♃כ♦  

♪כ⸗ ▬ⱬfi♩ⱬכ☻ 

β ─ ╩ ⇔≡ ╩ ™╕∆ 

 

vs.  

 

♃כ♦  

♪כ⸗ ⱬכ☻ 

β ─ ╩ ⇔≡ ╩ ™╕∆ 

 

 

β ⱨ□▬Ᵽכ◔כⱩꜟ╩ ⇔ ⇔≡ↄ∞↕™⁹ 

 

ừ  

 ─☻Ɑ◒♩ꜟ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱨ□▬Ᵽכ 

 ꜟⱩכ◔
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ȠɇɎɱȷɇɓɩȷɘȭɆɩ 
∂ⱨ□▬ꜟ─ ≢ ⁸ ⁸ ⁸ ╩ ∆╢ ⁸₈▪♪Ᵽfi☻♪ⱨꜟ☻Ɑ◒♩ꜟ₉╩

⇔╕∆⁹ 

─ ╩ ═╢ ⌐ ∆╢ ╛ 

≤ ─ ╛ ≤ ─ ⌂

≥ ─ ─ ╩ ═╢ ─ ⌐

∆╢↓≤⅜≢⅝╕∆⁹ 

 

⁸◐ꜗꜞⱩ꜠כ◦ꜛfi⌐≈™≡│ 

⇔√ ≡∫╟⌐♪כ⸗ ⌂╡╕∆⁹ 

 

⁸  

LED  

◐ꜗꜞⱩ꜠כ◦ꜛfi  

 

 

405nm⁸500nm─ LED  

◐ꜗꜞⱩ꜠כ◦ꜛfi ⱡ▬☼ ⌂≥  

 

 

◐ꜗꜞⱩ꜠כ◦ꜛfi ⱡ▬☼ ⌂≥  

 

vs. ⱨꜟ☻Ɑ◒♩ꜟ  

 

♃כ♦  

♪כ⸗ ⱨꜟ☻Ɑ◒♩ꜟ 

 

 

 

 

β ╩ ∆╢ ⁸ ⱨ□▬Ᵽכ◔כⱩꜟ╩ ⇔ ⇔≡ↄ∞↕™⁹ 
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 ↓Ͻט.4
 

vs. (ɓɩȷɘȭɆɩ) 

♃כ♦─↓ ⁸│≢♪כ⸗ ≤ ⅜♃כ♦─ ≢⅝╕∆⁹ 

1. [  vs ⱨꜟ☻Ɑ◒♩ꜟ ]╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

2.↓─ ♃▬ⱪ╩ ∆╢≤⁸◐ꜗꜞⱩ꜠כ◦ꜛfi⅜

⌐ ↕╣╕∆⁹ 

 

ꜝfiⱪ⅜ ⌐ ∆╢╕≢⌐90 ⅛⅛╢↓≤⅜

№╡╕∆⁹◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ∆╢ ⌐⁸►◊

⅜ⱶ▪♇ⱪכ ∆╢─╩ ∫≡ↄ∞↕™⁹ 

 

 

 

 

3.ꜝfiⱪ─►◊כⱶ▪♇ⱪ⅜ ⇔√╠⁸ ─

⌐ ╦∑≡ ─☿ꜟ╩☿♇♩⇔╕∆⁹₈◐ꜗꜞⱩ꜠כ

◦ꜛfi╩ ₉╩ ⇔⁸◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ⇔

╕∆⁹ 

 

 

⌐ ╕╣╢ ─ ╩ ╘╢ │⁸◐ꜗ

ꜞⱩ꜠כ◦ꜛfi─ ⌐⁸ ─╖╩ ╗☿ꜟ╩

⇔≡ↄ∞↕™⁹
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4. ╩ ╗☿ꜟ╩ ⌐☿♇♩⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

5.   ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

─♃כ♦ ⌐ ⅜ ⌐ ⇔

≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

♃כ♦ ⌐◘fiⱪꜟ╩ ≢⅝╕∆ ⁹

♃כ♦⁸⇔∞√ ╩ ⇔√≤⅝⌐◓ꜝⱨ

⌐ ⅜╖─♃כ♦╢╣↕ ↕╣╕∆⁹ 

 
 

 

 

 

6. ╩ ♃כ♦≡⇔ ╩ ♃כ♦⁸⇔

╩ ⇔╕∆⁹ 

 

◓ꜝⱨ│⁸♦כ♃⌐ ╦∑≡ ⌐ ↕╣╕∆⁹ 
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7.◓ꜝⱨ╩ ∆╢↓≤≢⁸ ⇔√ ♃כ♦─≢

╩ ═╢↓≤⅜≢⅝╕∆⁹ 

 

⇔√ │⁸[×] ╩ ⇔≡ ∂╕∆⁹ 

 
 
 
 
 
 
 
 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮ ╩

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣ ⁸ ⇔™♦

⌐ⱨꜝ◓⅜♩♇☿♃כ ↕╣╕∆ ⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸ (Y

)ꜝⱬꜟ╩ ⇔⁸ ╩♩♇☿♃כ♦╢∆

⇔╕∆⁹ 

 
─♩♇☿♃כ♦ ╕√│ ♥♃כ♦│

ꜟⱩכ ♩♇☿♃כ♦─ ─ ⌐№╢[Ι]╩

⇔╕∆⁹ 

 
 
☿fi◘─◐ꜗꜞⱩ꜠כ◦ꜛfi 

⌐ ∂≡☿fi◘╩◐ꜗꜞⱩ꜠כ◦ꜛfi≢⅝╕∆⁹ 

╩ ⇔≡ ╩ ⇔╕∆⁹ 

 

⇔™◐ꜗꜞⱩ꜠כ◦ꜛfi│⁸ ∆≢⌐ ↕

│⌐♃כ♦╢™≡╣ ↕╣╕∑╪⁹◐ꜗꜞ

Ⱪ꜠כ◦ꜛfi ⌐ ╖─⌐♃כ♦√╣↕

↕╣╕∆⁹ 
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vs.↓(ɗɶɩǵ Ѹ) 

♃כ♦─↓ ⁸│≢♪כ⸗ ─ ─♃כ♦╢↑⅔⌐ ╩ ™╕∆⁹ ↕╣√ ⌐⅔↑╢

≡⇔≥ⱨꜝ◓─♃כ♦ ⇔╕∆⁹ 

 

1. [ vs (ⱬכꜟ─ ) ]╩ ⇔╕∆

⁹ 

 

 

 

 

 

 

 

 

 

 

2. ∆╢≤⁸◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ⌐  

↕╣╕∆⁹ 

 

ꜝfiⱪ⅜ ⌐ ∆╢╕≢⌐90 ⅛⅛╢↓≤⅜

№╡╕∆⁹◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ∆╢ ⌐⁸►◊

⅜ⱶ▪♇ⱪכ ∆╢─╩ ∫≡ↄ∞↕™⁹ 

 

 

 

 

 

 

 

3.ꜝfiⱪ─►◊כⱶ▪♇ⱪ⅜ ⇔√╠⁸

─ ⌐ ╦∑≡ ─☿ꜟ╩☿♇♩⇔╕∆⁹₈◐ꜗ

ꜞⱩ꜠כ◦ꜛfi╩ ₉╩ ⇔⁸◐ꜗꜞⱩ꜠כ◦

ꜛfi╩ ⇔╕∆⁹ 

 

⌐ ╕╣╢ ─ ╩ ╘╢ │⁸◐ꜗ

ꜞⱩ꜠כ◦ꜛfi─ ⌐⁸ ─╖╩ ╗☿ꜟ╩

⇔≡ↄ∞↕™⁹ 
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4.◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ⇔√╠⁸ ⌐

∆╢ ╩ ⇔╕∆⁹ 

 

─ ⌐ ∫≡⁸ ∆╢ ╩ ⇔≡

ↄ∞↕™⁹ 

 

 
 
 
 
 
 
 
 
5. ╩ ⇔⁸₈ ₉╩ ⇔╕∆⁹ 

 

─ ⅛╠ ⇔√ ╩ ≢⅝╕

∆⁹ 

 

≤ │⁸ ≢№╢ (⸗ꜟ/L)

╩ ⇔⁸ ≢⅝╕∆⁹ 

 

 

 
6. ╩ ╗☿ꜟ╩ ⌐☿♇♩⇔╕∆⁹ 

 

 

 ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

─♃כ♦ ⌐ ⅜ ⌐ ⇔

≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

♃כ♦ ⌐◘fiⱪꜟ╩ ≢⅝╕∆ ⁹

♃כ♦⁸⇔∞√ ╩ ⇔√≤⅝⌐◓ꜝⱨ

⌐ ⅜╖─♃כ♦╢╣↕ ↕╣╕∆⁹ 
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7.↓─ ⁸│≢♪כ⸗  ─√┘⌐⁸◘fiⱪ

ꜟ─ ╩ ∆╢╟℮ ╘╠╣╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 
8. ⌐♩ⱳ▬fi♃כ♦─↓ ∆╢ ╩ ⇔⁸

 ╩ ╩♃כ♦≡⇔ ⇔╕∆⁹ 

 

│◓ꜝⱨ⌐ ⌐ ↕╣╕∆⁹ 

 

 

 

 

 

 

 

 

 
╩♃כ♦─≡═∆.9 ∆╢╕≢⁸↕╕↨╕⌂◘fi

ⱪꜟ─♦כ♃─ ╩ ↑╕∆⁹ 

 

╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

◓ꜝⱨ│ ⱳ▬fi♩⌐ ╦∑≡ ↕ꜟכ◔☻

⌐ⱳ▬fi♩⅜◓ꜝⱨ♃כ♦─≡═∆⁸╣

♃כ♦⁹∆╕╣↕ ⅜ ∆╢≤⁸◓ꜝⱨ

⌐♃כ♦│ ╦∑≡  ⁹∆╕⇔ꜟכ◔☻
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⅜♩ⱳ▬fi ♃כ♦─≡═∆ ↕╣╢ ⌐

♃כ♦ ╩ ∫≡ ⇔√ │⁸

╩ ⇔≡ ╩ ⇔╕∆⁹ כ♦─

♃☿♇♩ ─ⱳ▬fi♩─ ╩ ⇔╕∆⁹ 

 
 
 
 
 
 

 
⇔√ │⁸♄Ⱪꜟ◒ꜞ♇◒⇔≡⁸

∆╢↓≤⅜≢⅝╕∆⁹ ─ │ ≢

⅝╕∑╪─≢⁸ ⇔≡ↄ∞↕™⁹ 

 
 
 
 
 
 
 
 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮ ╩

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣ ⁸ ⇔™♦

⌐ⱨꜝ◓⅜♩♇☿♃כ ↕╣╕∆ ⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸Y ╩

⇔⁸ ╩♩♇☿♃כ♦╢∆ ⇔╕∆⁹ 

 
─♩♇☿♃כ♦ ╕√│ ♥♃כ♦│

ꜟⱩכ ♩♇☿♃כ♦─ ─ ⌐№╢[Ν]╩

⇔╕∆⁹
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vs. (ҲҘἶ) 

♃כ♦─↓ ⁸│≢♪כ⸗ ─ ≢─ ⅜ ─ ≤≤╙⌐≥─╟℮⌐ ∆╢⅛ ≢⅝

─♃כ♦─↓⁹∆╕ │⁸ ─ ⁸ ⁸ ⌂≥─ ╩ ═╢ ⌐ ≢⅝╕∆⁹ 

 

1. [ vs ]╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

2. ∆╢≤⁸◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ⌐ ↕╣

╕∆⁹ 

 

ꜝfiⱪ⅜ ⌐ ∆╢╕≢⌐90 ⅛⅛╢↓≤⅜

№╡╕∆⁹◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ∆╢ ⌐⁸►◊

⅜ⱶ▪♇ⱪכ ∆╢─╩ ∫≡ↄ∞↕™⁹ 

 

 

 

 

 

 

 

3.ꜝfiⱪ─►◊כⱶ▪♇ⱪ⅜ ⇔√╠⁸

─ ⌐ ╦∑≡ ─☿ꜟ╩☿♇♩⇔╕∆⁹₈◐ꜗ

ꜞⱩ꜠כ◦ꜛfi╩ ₉╩ ⇔⁸◐ꜗꜞⱩ꜠כ◦

ꜛfi╩ ⇔╕∆⁹ 

 

⌐ ╕╣╢ ─ ╩ ╘╢ │⁸◐ꜗ

ꜞⱩ꜠כ◦ꜛfi─ ⌐⁸ ─╖╩ ╗☿ꜟ╩

⇔≡ↄ∞↕™⁹ 



22 

 

4.◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ⇔√╠⁸ ⌐ ∆╢

╩ ∆╢ ⅜№╡╕∆⁹ 

 

─ ⌐ ∫≡⁸ ∆╢ ╩ ⇔╕

∆⁹ 

 
 
 
 
 
 
 
 
5. ╩ ⇔⁸₈ ₉╩ ⇔╕∆⁹ 

 

─ ⅛╠ ⇔√ ╩ ≢⅝╕

∆⁹ 

 

≤ │⁸ ≢№╢ (⸗ꜟ/L)

╩ ⇔⁸ ≢⅝╕∆⁹ 

 
 
 
 

 

6. [ ]╩ ∆╢⌐│⁸ ╩ ⇔╕∆⁹ 

 

⌐ ⌂ ╩ ⇔╕∆⁹ │⁸1 ⅛╠ 

3600 ╕≢ ≢⅝╕∆⁹ ─ │⁸◐ꜗꜞⱩ꜠כ◦

ꜛfi≤ ─ ⌐ ≠™≡ ⌐ ↕╣╕∆⁹ 

 

Bluetooth®⇔≡™╢ ⁸ │  

3 ≢∆⁹ 
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7. ╩ ╗☿ꜟ╩ ⌐☿♇♩⇔╕∆⁹ 

 

 ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

─♃כ♦ ⌐  ⅜  ⌐ ⇔≡™╢

↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

 

♃כ♦.8 ⌐◘fiⱪꜟ╩ ≢⅝╕∆⁹√∞⇔⁸

♃כ♦ ╩ ⇔√≤⅝⌐◓ꜝⱨ⌐ כ♦╢╣↕

♃─╖⅜ ↕╣╕∆⁹ 

 

 
 

 
 

 
9.◓ꜝⱨ╩ ∆╢↓≤≢⁸ ⇔√ ╩♃כ♦─≢

═╢↓≤⅜≢⅝╕∆⁹ 

 

⇔√ │⁸[×] ╩ ⇔≡ ∂╕∆⁹ 

 

 

 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮  ╩

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣⁸ ☿♃כ♦™⇔

♇♩⅜◓ꜝⱨ⌐ ↕╣╕∆⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸ (Y )

ꜝⱬꜟ╩ ⇔⁸ ╩♩♇☿♃כ♦╢∆ ⇔╕

∆⁹ 

 

─♩♇☿♃כ♦ ╕√│ כ♥♃כ♦│

Ⱪꜟ ♩♇☿♃כ♦─ ─ ⌐№╢[Ν]╩ ⇔

╕∆⁹ 
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5.  
 

vs. (ɓɩȷɘȭɆɩ) 

♃כ♦─↓ ⁸│≢♪כ⸗ ≤ ─ ⅜ ≢⅝╕∆⁹ 

1. [ vs (ⱨꜟ☻Ɑ◒♩ꜟ)] ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

2. ∆╢≤⁸◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ⌐ ↕╣

╕∆⁹ 

 

ꜝfiⱪ⅜ ⌐ ∆╢╕≢⌐90 ⅛⅛╢↓≤⅜

№╡╕∆⁹◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ∆╢ ⌐⁸►◊

⅜ⱶ▪♇ⱪכ ∆╢─╩ ∫≡ↄ∞↕™⁹ 

 

 

 

 

 

 

3.ꜝfiⱪ─►◊כⱶ▪♇ⱪ⅜ ⇔√╠⁸

─ ⌐ ╦∑≡ ─☿ꜟ╩☿♇♩⇔╕∆⁹₈◐ꜗ

ꜞⱩ꜠כ◦ꜛfi╩ ₉╩ ⇔⁸◐ꜗꜞⱩ꜠כ◦

ꜛfi╩ ⇔╕∆⁹ 

 

⌐ ╕╣╢ ─ ╩ ╘╢ │⁸◐ꜗ

ꜞⱩ꜠כ◦ꜛfi─ ⌐⁸ ─╖╩ ╗☿ꜟ╩

⇔≡ↄ∞↕™⁹ 
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4.  ╩ ╗☿ꜟ╩ ⌐☿♇♩⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

5.   ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

─♃כ♦ ⌐ ⅜ ⌐ ⇔

≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

♃כ♦ ⌐◘fiⱪꜟ╩ ≢⅝╕∆⁹√

♃כ♦⁸⇔∞ ╩ ⇔√≤⅝⌐◓ꜝⱨ⌐

⅜╖─♃כ♦╢╣↕ ↕╣╕∆⁹ 

 
 

 
 

 

 

 

6.  ╩ ♃כ♦≡⇔ ╩ ♃כ♦⁸⇔

╩ ⇔╕∆⁹ 

 

◓ꜝⱨ│⁸♦כ♃⌐ ╦∑≡ ⌐ ↕╣╕∆⁹ 
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7.  ◓ꜝⱨ╩ ∆╢↓≤≢⁸ ⇔√ ♃כ♦─≢

╩ ═╢↓≤⅜≢⅝╕∆⁹ 

 

⇔√ │⁸[×] ╩ ⇔≡ ∂╕∆⁹ 

 

 

 

 

 

 
 
 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮ ╩

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣ ⁸ ⇔™♦

⌐ⱨꜝ◓⅜♩♇☿♃כ ↕╣╕∆ ⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸ (Y

)ꜝⱬꜟ╩ ⇔⁸ ╩♩♇☿♃כ♦╢∆

⇔╕∆⁹ 

 
─♩♇☿♃כ♦ ╕√│ ♥♃כ♦│

ꜟⱩכ ♩♇☿♃כ♦─ ─ ⌐№╢[Ν]╩

⇔╕∆⁹ 

 

 
☿fi◘─◐ꜗꜞⱩ꜠כ◦ꜛfi 

⌐ ∂≡☿fi◘╩◐ꜗꜞⱩ꜠כ◦ꜛfi≢⅝╕∆⁹ 

╩ ⇔≡ ╩ ⇔╕∆⁹ 

 

⇔™◐ꜗꜞⱩ꜠כ◦ꜛfi│⁸ ∆≢⌐ ↕

│⌐♃כ♦╢™≡╣ ↕╣╕∑╪⁹◐ꜗꜞ

Ⱪ꜠כ◦ꜛfi ⌐ ╖─⌐♃כ♦√╣↕

↕╣╕∆⁹ 
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vs.↓(ɗɶɩǵ Ѹ) 

♃כ♦─↓ ⁸│≢♪כ⸗ ─ ─♃כ♦╢↑⅔⌐ ╩ ™╕∆⁹ ↕╣√ ⌐⅔↑╢

≡⇔≥ⱨꜝ◓─♃כ♦ ⇔╕∆⁹ 

 

1. [ vs (ⱬכꜟ─ ) ]╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

2. ∆╢≤⁸◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ⌐  

↕╣╕∆⁹ 

 

ꜝfiⱪ⅜ ⌐ ∆╢╕≢⌐90 ⅛⅛╢↓≤⅜№

╡╕∆⁹◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ∆╢ ⱶכ◊►⁸⌐

▪♇ⱪ⅜ ∆╢─╩ ∫≡ↄ∞↕™⁹ 

 

 

 

 

 

 

 

3.  ꜝfiⱪ─►◊כⱶ▪♇ⱪ⅜ ⇔√╠⁸

─ ⌐ ╦∑≡ ─☿ꜟ╩☿♇♩⇔╕∆⁹₈◐ꜗ

ꜞⱩ꜠כ◦ꜛfi╩ ₉╩ ⇔⁸◐ꜗꜞⱩ꜠כ◦

ꜛfi╩ ⇔╕∆⁹ 

 

⌐ ╕╣╢ ─ ╩ ╘╢ │⁸◐ꜗ

ꜞⱩ꜠כ◦ꜛfi─ ⌐⁸ ─╖╩ ╗☿ꜟ╩

⇔≡ↄ∞↕™⁹ 
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4.  ◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ⇔√╠⁸ ⌐

∆╢ ╩ ⇔╕∆⁹ 

 

─ ⌐ ∫≡⁸ ∆╢ ╩ ⇔≡

ↄ∞↕™⁹ 

 

 

 

 

 

 
 
5.  ╩ ⇔⁸₈ ₉╩ ⇔╕∆⁹ 

 

─ ⅛╠ ⇔√ ╩ ≢⅝╕

∆⁹ 

 

≤ │⁸ ≢№╢ (⸗ꜟ/L)

╩ ⇔⁸ ≢⅝╕∆⁹ 

 
 
 
 
 
 
 
6.  ╩ ╗☿ꜟ╩ ⌐☿♇♩⇔╕∆⁹ 

 

 ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

─♃כ♦ ⌐ ⅜ ⌐ ⇔

≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

♃כ♦ ⌐◘fiⱪꜟ╩ ≢⅝╕∆ ⁹

♃כ♦⁸⇔∞√ ╩ ⇔√≤⅝⌐◓ꜝⱨ

⌐ ⅜╖─♃כ♦╢╣↕ ↕╣╕∆⁹ 
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7.  ↓─ ⁸│≢♪כ⸗ ─√┘⌐⁸◘fiⱪꜟ─

╩ ∆╢╟℮ ╘╠╣╕∆⁹ 

 

 

 

 

 

 

 

 

 

 
8. ⌐♩ⱳ▬fi♃כ♦─↓  ∆╢ ╩ ⇔⁸

 ╩ ╩♃כ♦≡⇔ ⇔╕∆⁹ 

 

│◓ꜝⱨ⌐ ⌐ ↕╣╕∆⁹ 

 
 
 
 
 
 
 
 
 
 
9. ╩♃כ♦─≡═∆  ∆╢╕≢⁸↕╕↨╕⌂◘

fiⱪꜟ─♦כ♃─ ╩ ↑╕∆⁹ 

 

╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

◓ꜝⱨ│ ⱳ▬fi♩⌐ ╦∑≡ ↕ꜟכ◔☻

⌐ⱳ▬fi♩⅜◓ꜝⱨ♃כ♦─≡═∆⁸╣

♃כ♦⁹∆╕╣↕ ⅜ ∆╢≤⁸◓ꜝⱨ

⌐♃כ♦│ ╦∑≡  ⁹∆╕⇔ꜟכ◔☻
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⅜♩ⱳ▬fi ♃כ♦─≡═∆ ↕╣╢ ⌐

♃כ♦ ╩ ∫≡ ⇔√ │⁸

╩ ⇔≡ ╩ ⇔╕∆⁹ כ♦─

♃☿♇♩ ─ⱳ▬fi♩─ ╩ ⇔╕∆⁹ 

 
 
 
 
 
 
 
 

 
⇔√ │⁸♄Ⱪꜟ◒ꜞ♇◒⇔≡⁸

∆╢↓≤⅜≢⅝╕∆⁹ ─ │ ≢

⅝╕∑╪─≢⁸ ⇔≡ↄ∞↕™⁹ 

 
 
 
 
 
 
 
 

 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮ ╩

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣⁸ ⇔™♦

⌐ⱨꜝ◓⅜♩♇☿♃כ ↕╣╕∆ ⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸Y ╩

⇔⁸ ╩♩♇☿♃כ♦╢∆ ⇔╕∆⁹ 

 
─♩♇☿♃כ♦ ╕√│ ♥♃כ♦│

ꜟⱩכ ♩♇☿♃כ♦─ ─ ⌐№╢[Ν]╩

⇔╕∆⁹
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vs. (ҲҘἶ) 

♃כ♦─↓ ⁸│≢♪כ⸗ ─ ≢─ ⅜ ─ ≤≤╙⌐≥─╟℮⌐ ∆╢⅛ ≢⅝

─♃כ♦─↓⁹∆╕ │⁸ ─ ⁸ ⁸ ⌂≥─ ╩ ═╢ ⌐ ≢⅝╕∆⁹ 

 

1. [ vs ]╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2. ∆╢≤⁸◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ⌐ ↕╣

╕∆⁹ 

 

ꜝfiⱪ⅜ ⌐ ∆╢╕≢⌐90 ⅛⅛╢↓≤⅜ 

№╡╕∆⁹◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ∆╢ ⌐⁸ 

⅜ⱶ▪♇ⱪכ◊► ∆╢─╩ ∫≡ↄ∞↕™ 

 

 

 

 

 

 

 

 

3.ꜝfiⱪ─►◊כⱶ▪♇ⱪ⅜ ⇔√╠⁸

─ ⌐ ╦∑≡ ─☿ꜟ╩☿♇♩⇔╕∆⁹₈◐ꜗ

ꜞⱩ꜠כ◦ꜛfi╩ ₉╩ ⇔⁸◐ꜗꜞⱩ꜠כ◦

ꜛfi╩ ⇔╕∆⁹ 

 

⌐ ╕╣╢ ─ ╩ ╘╢ │⁸◐ꜗ

ꜞⱩ꜠כ◦ꜛfi─ ⌐⁸ ─╖╩ ╗☿ꜟ╩

⇔≡ↄ∞↕™⁹ 
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4.◐ꜗꜞⱩ꜠כ◦ꜛfi⅜ ⇔√╠⁸ ⌐ ∆╢

╩ ∆╢ ⅜№╡╕∆ ⁹ 

 

─ ⌐ ∫≡⁸ ∆╢ ╩ ⇔╕

∆⁹ 

 
 
 
 
 
 
 
 
5. ╩ ⇔⁸₈ ₉╩ ⇔╕∆⁹ 

 

─ ⅛╠ ⇔√ ╩ ≢⅝╕

∆⁹ 

 

≤ │⁸ ≢№╢ (⸗ꜟ/L)

╩ ⇔⁸ ≢⅝╕∆⁹ 

 
 
 
 

 

6. [ ]╩ ∆╢⌐│⁸ ╩ ⇔╕∆⁹ 

 

⌐ ⌂ ╩ ⇔╕∆⁹ │⁸1 ⅛╠ 

3600 ╕≢ ≢⅝╕∆⁹ ─ │⁸◐ꜗꜞⱩ꜠כ

◦ꜛfi≤ ─ ⌐ ≠™≡ ⌐ ↕╣╕∆⁹ 

 

Bluetooth®⇔≡™╢ ⁸ │ 3 

≢∆⁹ 
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7.  ╩ ╗☿ꜟ╩ ⌐☿♇♩⇔╕∆⁹ 

 

 ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

─♃כ♦ ⌐  ⅜  ⌐ ⇔≡

™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

 

 

♃כ♦.8 ⌐◘fiⱪꜟ╩ ≢⅝╕∆⁹√∞

♃כ♦⁸⇔ ╩ ⇔√≤⅝⌐◓ꜝⱨ⌐ ↕

⅜╖─♃כ♦╢╣ ↕╣╕∆⁹ 

 

 
 

 

 
9.◓ꜝⱨ╩ ∆╢↓≤≢⁸ ⇔√ ≢─♦

╩♃כ ═╢↓≤⅜≢⅝╕∆⁹ 

 

⇔√ │⁸[×] ╩ ⇔≡ ∂╕∆⁹ 

 

 

 

 

 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮  

╩ ⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕

╣ ⁸ ⌐ⱨꜝ◓⅜♩♇☿♃כ♦™⇔ ↕╣╕∆⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸ (Y

)ꜝⱬꜟ╩ ⇔⁸ ╩♩♇☿♃כ♦╢∆

⇔╕∆⁹ 

 

─♩♇☿♃כ♦ ╕√│ ♃כ♦│

ꜟⱩכ♥ ♩♇☿♃כ♦─ ─ ⌐№╢[Ν]

╩ ⇔╕∆⁹ 
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6.Ͻ 
 

vs. (ɓɩȷɘȭɆɩ) 

♃כ♦─↓ ⁸│≢♪כ⸗ ≤ ─ ⅜ ≢⅝╕∆⁹ 

1. [ vs (ⱨꜟ☻Ɑ◒♩ꜟ) ]╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

2. [ ]♄⅜ ⌐ ↕╣╕∆⁹ 

 

◐ꜗꜞⱩ꜠כ◦ꜛfi│ ♃כ♦⁸⇔∞√⁹╪∑╕╡№

╩ ∆╢ ⌐ ╠⅛♃כ♦⁸≡⇔ LEDꜝ ▬♩

( 405nm╕√│500nm)─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 

 

 

 

 

 

 

 
3. ∆╢ ╩ ⇔╕∆⁹ 

 

405nm╕√│⁸500nm─™∏╣⅛⌐ ≢⅝╕∆⁹ 
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4. ♃כ♦≡⇔  ╩ ⇔╕∆⁹ 

 

 

 

─♃כ♦ ⌐  ⅜  ⌐ ⇔≡ 

™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

♃כ♦ ⌐◘fiⱪꜟ╩ ≢⅝╕∆ ⁹ 

♃כ♦⁸⇔∞√ ╩ ⇔√≤⅝⌐◓ꜝⱨ⌐ 

⅜╖─♃כ♦╢╣↕ ↕╣╕∆ 

 

 

 

 

 

 

5. [ ]╩ ∆╢⌐│⁸ ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

6. ╩ ♃כ♦≡⇔ ╩ ♃כ♦⁸⇔

╩ ⇔╕∆⁹ 

 

◓ꜝⱨ│⁸♦כ♃⌐ ╦∑≡ ⌐ ↕╣╕∆⁹ 
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7.◓ꜝⱨ╩ ∆╢↓≤≢⁸ ⇔√ ♃כ♦─≢

╩ ═╢↓≤⅜≢⅝╕∆⁹ 

 

⇔√ │⁸[×] ╩ ⇔≡ ∂╕∆⁹ 

 
 
 
 
 
 
 
 
 
 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮ ╩

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣ ⁸ ⇔™♦

⌐ⱨꜝ◓⅜♩♇☿♃כ ↕╣╕∆ ⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸Y ╩

⇔⁸ ╩♩♇☿♃כ♦╢∆ ⇔╕∆⁹ 

 
─♩♇☿♃כ♦ ╕√│ │ 

ꜟⱩכ♥♃כ♦ ♩♇☿♃כ♦─ ─ ⌐ 

№╢[Ν]╩ ⇔╕∆⁹ 
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vs.↓ 

♃כ♦─↓ ⁸│≢♪כ⸗ ─ ─♃כ♦╢↑⅔⌐ ╩ ™╕∆⁹ ↕╣√ ⌐⅔↑╢

≡⇔≥ⱨꜝ◓─♃כ♦ ⇔╕∆⁹ 

pH╛Ɫ꜡◕fi ⌂≥⁸405nm⁸500nm─ ⌐╟∫≡ ╩ ∆ ─ ⌐ ≢⅝╕∆⁹ 

 

1. [ vs ] ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

2. ∆╢≤ ⌐◓ꜝⱨ⅜ ↕╣╕∆⁹ 

 

◐ꜗꜞⱩ꜠כ◦ꜛfi│ ♃כ♦⁸⇔∞√⁹╪∑╕╡№

╩ ∆╢ ⌐ ╠⅛♃כ♦⁸≡⇔ LEDꜝ ▬♩

( 405nm╕√│500nm)─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 

 

 

 

 

 

3. ∆╢ ╩ ⇔╕∆⁹405nm╕√│⁸

500nm─™∏╣⅛⌐ ≢⅝╕∆⁹ 
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4. ─ ⌐ ∫≡⁸ ⌐ ∆╢

╩ ⇔╕∆⁹ 

 

 [ vs ]─ ⅛╠ ╘╢≤ ⌐

⌂ ╩ ≈↑╢↓≤⅜≢⅝╕∆⁹ ⅜

⅜♃כ♦≥╢⌂ ↕╣⌂™ ⅜№╡╕

∆⁹ 

 
 
 
 

 
 
 
5. ╩ ⇔⁸₈ ₉╩ ⇔╕∆⁹ 

 

─ ⅛╠ ⇔√ ╩ ≢⅝╕

∆⁹ 

 

≤ │⁸ ≢№╢ (⸗ꜟ/L)

╩ ⇔⁸ ≢⅝╕∆⁹ 

 

 

 

 

 

 

  

 

6. ╩ ⇔≡ ╩ ≢⅝╕∆⁹   
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7. ╩ ╗☿ꜟ╩ ⌐☿♇♩⇔╕∆⁹ 

 ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

─♃כ♦ ⌐ ⅜ ⌐ ⇔

≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

♃כ♦ ⌐◘fiⱪꜟ╩ ≢⅝╕∆ ⁹

♃כ♦⁸⇔∞√ ╩ ⇔√≤⅝⌐◓ꜝⱨ

⌐ ⅜╖─♃כ♦╢╣↕ ↕╣╕∆⁹ 

 

 

 

 

 

 

 

 

8.↓─ ⁸│≢♪כ⸗ ─√┘⌐⁸◘fiⱪꜟ

─ ╩ ∆╢╟℮ ╘╠╣╕∆⁹ 

 

 

 

─ ╖ ╡ ⅜ ⇔√╠⁸ ╩ ⇔╕

∆⁹ 

 

 

 

 

 

 
9. ⌐♩ⱳ▬fi♃כ♦─↓ ∆╢ ╩ ⇔⁸

 ╩ ╩♃כ♦≡⇔ ⇔╕∆⁹ 

 

│◓ꜝⱨ⌐ ⌐ ↕╣╕∆⁹ 
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10. ╩♃כ♦─≡═∆  ∆╢╕≢⁸↕╕↨╕⌂◘

fiⱪꜟ─♦כ♃─ ╩ ↑╕∆⁹ 

 

╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

◓ꜝⱨ│ ⱳ▬fi♩⌐ ╦∑≡ כ◔☻

ꜝ◓⅜♩ⱳ▬fi♃כ♦─≡═∆⁸╣↕ꜟ

ⱨ⌐ ♃כ♦⁹∆╕╣↕ ⅜ ∆

╢≤⁸◓ꜝⱨ│♦כ♃⌐ ╦∑≡ ☻

 ⁹∆╕⇔ꜟכ◔

 

 

 

 

⅜♩ⱳ▬fi ♃כ♦─≡═∆ ↕╣╢ ⌐

♃כ♦ ╩ ∫≡ ⇔√ │⁸

╩ ⇔≡ ╩ ⇔╕∆⁹ כ♦─

♃☿♇♩ ─ⱳ▬fi♩─ ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

⇔√ │⁸♄Ⱪꜟ◒ꜞ♇◒⇔≡⁸

∆╢↓≤⅜≢⅝╕∆⁹ │ ≢⅝╕

∑╪─≢⁸ ⇔≡ↄ∞↕™⁹ 

 

 

 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮ ╩

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣⁸ ⇔™♦

⌐ⱨꜝ◓⅜♩♇☿♃כ ↕╣╕∆⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸Y ╩

⇔⁸ ╩♩♇☿♃כ♦╢∆ ⇔╕∆⁹ 

 
─♩♇☿♃כ♦ ╕√│ ♥♃כ♦│

ꜟⱩכ ♩♇☿♃כ♦─ ─ ⌐№╢[Ν]╩

⇔╕∆⁹ 
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vs. (ҲҘἶ) 
♃כ♦─↓ ⁸│≢♪כ⸗ ─ ≢─ ⅜ ─ ≤≤╙⌐≥─╟℮⌐ ∆╢⅛ ≢⅝╕∆

─♃כ♦─↓⁹ │⁸ ─ ⁸ ⁸ ⌂≥─ ╩ ═╢ ⌐ ≢⅝╕∆⁹ 

 

1.  [ vs ]╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

2.  [ ]╩ ∆╢≤ ⌐◓ꜝⱨ⅜

↕╣╕∆⁹ 

 

◐ꜗꜞⱩ꜠כ◦ꜛfi│ ♃כ♦⁸⇔∞√⁹╪∑╕╡№

╩ ∆╢ ⌐ ╠⅛♃כ♦⁸≡⇔ LEDꜝ ▬♩

( 405nm╕√│500nm)─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 
 
3. ∆╢ ╩ ⇔╕∆⁹405nm╕√│⁸

500nm─™∏╣⅛⌐ ≢⅝╕∆ 

 

 
 

 
 
 

 
4. ─ ⌐ ∫≡⁸ ⌐ ∆╢

╩ ⇔╕∆ ⁹ 

 

 

[ vs ]─ ⅛╠ ╘╢≤ ⌐

⌂ ╩ ≈↑╢↓≤⅜≢⅝╕∆⁹ ⅜

⅜♃כ♦≥╢⌂ ↕╣⌂™ ⅜№╡╕∆

⁹ 
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5.  ╩ ⇔⁸₈ ₉╩ ⇔╕∆⁹ 

 

─ ⅛╠ ⇔√ ╩ ≢⅝╕

∆⁹ 

 
 
 
 
 
 
 
 
 
 

6.  [ ]╩ ∆╢⌐│⁸ ╩ ⇔╕

∆⁹ 

 

 

⌐ ⌂ ╩ ⇔╕∆⁹ │⁸1 ⅛╠ 

3600 ╕≢ ≢⅝╕∆⁹ ─ │⁸◐ꜗꜞⱩ꜠כ◦

ꜛfi≤ ─ ⌐ ≠™≡ ⌐ ↕╣╕∆⁹ 

 

Bluetooth®⇔≡™╢ ⁸ │ 

3 ≢∆⁹ 

 

 

 

 

 

7.  ╩ ╗☿ꜟ╩ ⌐☿♇♩⇔╕∆⁹ 

 ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

─♃כ♦ ⌐  ⅜  ⌐ ⇔≡ 

™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
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♃כ♦.8 ⌐◘fiⱪꜟ╩ ≢⅝╕∆ ⁹ 

♃כ♦⁸⇔∞√ ╩ ⇔√≤⅝⌐◓ꜝⱨ⌐ 

⅜╖─♃כ♦╢╣↕ ↕╣╕∆⁹ 

 

 
 

 
 

 
9.  ◓ꜝⱨ╩ ∆╢↓≤≢⁸ ⇔√ 

╩♃כ♦─≢ ═╢↓≤⅜≢⅝╕∆⁹ 

 

⇔√ │⁸[×] ╩ ⇔≡⁸ ∂╕∆⁹ 

 

 

 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮  ╩ 

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣⁸ 

⌐ⱨꜝ◓⅜♩♇☿♃כ♦™⇔ ↕╣╕∆⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸ (Y )  

╩ ⇔⁸ ╩♩♇☿♃כ♦╢∆ ⇔╕∆⁹ 

 

─♩♇☿♃כ♦ ╕√│  ꜟⱩכ♥♃כ♦│

♩♇☿♃כ♦─ ─ ⌐№╢[Ν]╩ ⇔╕∆⁹ 
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7.ї  
 

vs. (ɓɩȷɘȭɆɩ) 

♃כ♦─↓ ⁸│≢♪כ⸗ ≤ ⅜♃כ♦─ ≢⅝╕∆⁹ 

1. [ vs (ⱨꜟ☻Ɑ◒♩ꜟ)] ╩ ⇔╕∆⁹ 

 

ⱨ□▬Ᵽכ◔כⱩꜟ╩ ⌐ ⇔╕

∆⁹ 

βE31- 8200- 34 

GoDirect☻Ɑ◒♩꜡ⱷכ♃כGDX-

SVISPL⌐│⁸ ⇔≡⅔╡╕∑╪⁹ 

 

 

 

 

 

 
2.◐ꜗꜞⱩ꜠כ◦ꜛfi│ №╡╕∑╪⁹ 

ⱬכ☻ꜝ▬fi─ ╩ ℮ ╩♃כ♦⁸│ ∆╢

⌐ ╩ ∆╢ ⅜№╡╕∆⁹ќ3 ┼ 

⌂™ │⁸4 ┼ ╪≢ↄ∞↕™⁹ 

 
 
 
 
 
 
 
 

 

3. ─ ⅛╠⁸ ╩ ⇔⁸◐ꜗꜞⱩ

╩fiꜛ◦כ꜠ ℮↓≤⅜≢⅝╕∆⁹ 

 

◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ℮ │⁸ ⱨ□▬

Ᵽ◔כⱩꜟ⅜♦כ♃ ≤ ∂ ⌐

↕╣⁸ ⅜○ⱨ⌐⌂∫≡™╢↓≤╩

⇔≡ↄ∞↕™⁹ 
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4. ∆╢ ╩○fi⌐⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

 
 
 
 
 
 

 

 

 

 

6. ╩ ♃כ♦≡⇔ ╩ ♃כ♦⁸⇔

╩ ™╕∆⁹ 

 

◓ꜝⱨ│⁸♦כ♃⌐ ╦∑≡ ⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 



46 

 

7.  ◓ꜝⱨ╩ ∆╢↓≤≢⁸ ⇔√ 

╩♃כ♦─≢ ═╢↓≤⅜≢⅝╕∆⁹ 

 

⇔√ │⁸[×] ╩ ⇔≡⁸ ∂╕∆⁹ 

 

 

 

 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮  ╩ 

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣⁸ 

⌐ⱨꜝ◓⅜♩♇☿♃כ♦™⇔ ↕╣╕∆⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸ (Y )  

╩ ⇔⁸ ╩♩♇☿♃כ♦╢∆ ⇔╕∆⁹ 

 

─♩♇☿♃כ♦ ╕√│  ꜟⱩכ♥♃כ♦│

♩♇☿♃כ♦─ ─ ⌐№╢[Ν]╩ ⇔╕∆⁹ 
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vs.ȢɗɱɆ 

♃כ♦─↓ ⁸│≢♪כ⸗ ─ ⅛╠ ─♃כ♦╢╣╠ ⅜≢⅝╕∆⁹ 

 

1. [ vs▬ⱬfi♩]╩ ⇔╕∆⁹ 

 

ⱨ□▬Ᵽכ◔כⱩꜟ╩ ⌐ ⇔╕

∆⁹ 

βE31- 8200- 34 

GoDirect☻Ɑ◒♩꜡ⱷכ♃כGDX- SVISPL⌐

│⁸ ⇔≡⅔╡╕∑╪⁹ 

 

 

 

 

 

2.◐ꜗꜞⱩ꜠כ◦ꜛfi│ №╡╕∑╪⁹ 

ⱬכ☻ꜝ▬fi─ ╩ ℮ ╩♃כ♦⁸│ ∆╢

⌐ ╩ ∆╢ ⅜№╡╕∆⁹ќ3 ┼ 

⌂™ │⁸4 ┼ ╪≢ↄ∞↕™ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. ─ ⅛╠⁸ ╩ ⇔⁸◐ꜗꜞⱩ

╩fiꜛ◦כ꜠ ℮↓≤⅜≢⅝╕∆⁹ 

 

◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ℮ │⁸ ⱨ□▬

Ᵽ◔כⱩꜟ⅜♦כ♃ ≤ ∂ ⌐

↕╣⁸ ⅜○ⱨ⌐⌂∫≡™╢↓≤╩

⇔≡ↄ∞↕™⁹ 
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4. ∆╢ ╩○fi⌐⇔╕∆⁹ ─ ⌐ ∫≡

⌐ ∆╢ ╩ ⇔╕∆ ⁹ 

 

 

 

 

 

 

 

 

 

 

 

5. ⇔√ ╩ ∆╢⌐│⁸ ╩ ⇔╕∆⁹ 

 

 
 
 
 
 
 
 

 
 
 
 

6.  ╩ ♃כ♦⁸⇔ ╩ ⇔╕∆⁹ 

 

 

─♃כ♦ ⌐ ⅜ ⌐ ⇔

≡™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 

 

♃כ♦ ⌐◘fiⱪꜟ╩ ≢⅝╕∆ ⁹

♃כ♦⁸⇔∞√ ╩ ⇔√≤⅝⌐◓ꜝⱨ

⌐ ⅜╖─♃כ♦╢╣↕ ↕╣╕∆⁹ 
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7.↓─ ⁸│≢♪כ⸗ ─√┘⌐⁸ ╩

∆╢╟℮ ╘╠╣╕∆⁹ 

 

 

 

─ ╖ ╡ ⅜ ⇔√╠⁸ ╩ ⇔╕

∆⁹ 

 

 

 

 

 

 

 

⌐♩ⱳ▬fi♃כ♦─↓.8 ∆╢ ╩ ⇔

 ╩ ╩♃כ♦≡⇔ ⇔╕∆⁹ 

 

│◓ꜝⱨ⌐ ⌐ ↕╣╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

╩♃כ♦─≡═∆.9 ∆╢╕≢⁸↕╕↨╕⌂◘fi

ⱪꜟ─♦כ♃─ ╩ ↑╕∆⁹ 

 

╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

◓ꜝⱨ│ ⱳ▬fi♩⌐ ╦∑≡ כ◔☻

ꜝ◓⅜♩ⱳ▬fi♃כ♦─≡═∆⁸╣↕ꜟ

ⱨ⌐ ♃כ♦⁹∆╕╣↕ ⅜ ∆

╢≤⁸◓ꜝⱨ│♦כ♃⌐ ╦∑≡ ☻

 ⁹∆╕⇔ꜟכ◔
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⅜♩ⱳ▬fi ♃כ♦─≡═∆ ↕╣╢ ⌐

♃כ♦ ╩ ∫≡ ⇔√ │⁸ 

╩ ⇔≡ ╩ ⇔╕∆⁹ 

♩♇☿♃כ♦─ ─ⱳ▬fi♩─ ╩

⇔╕∆⁹ 

 
⇔√ │⁸♄Ⱪꜟ◒ꜞ♇◒⇔≡⁸

∆╢↓≤⅜≢⅝╕∆⁹ │ ≢⅝╕∑

╪─≢⁸ ⇔≡ↄ∞↕™⁹ 

 
 
 
 
 
 
 
 
 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮ ╩

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣⁸ ⇔™♦

⌐ⱨꜝ◓⅜♩♇☿♃כ ↕╣╕∆⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸Y ╩

⇔⁸ ╩♩♇☿♃כ♦╢∆ ⇔╕∆⁹ 

 
─♩♇☿♃כ♦ ╕√│ │ 

ꜟⱩכ♥♃כ♦ ♩♇☿♃כ♦─ ─ ⌐ 

№╢[Ν]╩ ⇔╕∆⁹ 
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vs. (ҲҘἶ) 

♃כ♦─↓ ⁸│≢♪כ⸗ ─ ⌐⅔↑╢ ─ ⌐ ℮ ─ ╩ ∆╢↓≤⅜≢⅝

╕∆⁹ 

 

1. [ vs ( ) ]╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2.◐ꜗꜞⱩ꜠כ◦ꜛfi│ №╡╕∑╪⁹ 

√∞⇔⁸ⱬכ☻ꜝ▬fi─ ╩ ℮ ╩♃כ♦⁸│

∆╢ ⌐ ╩ ∆╢ ⅜№╡╕∆⁹ќ3 ┼ 

⌂™ │⁸4 ┼ ╪≢ↄ∞↕™⁹ 

 

 

 

 

 

 

 

 

3. ─ ⅛╠⁸ ╩ ⇔⁸◐ꜗꜞⱩ

╩fiꜛ◦כ꜠ ℮↓≤⅜≢⅝╕∆⁹ 

 

◐ꜗꜞⱩ꜠כ◦ꜛfi╩ ℮ │⁸ ⱨ□▬

Ᵽ◔כⱩꜟ⅜♦כ♃ ≤ ∂ ⌐

↕╣⁸ ⅜○ⱨ⌐⌂∫≡™╢↓≤╩

⇔≡ↄ∞↕™⁹ 
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4. ∆╢ ╩○fi⌐⇔╕∆⁹ ⌐ ∆╢ ╩

⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

5. ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

 

 
 
 
 
 
 
 
 
6. ╩ ⇔⁸₈ ₉╩ ⇔╕∆⁹ 
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7. ⌐ ⌂ ╩ ⇔╕∆⁹ │⁸1 ⅛╠

3600 ╕≢ ≢⅝╕∆⁹ ─ │⁸◐ꜗꜞⱩ꜠כ◦

ꜛfi≤ ─ ⌐ ≠™≡ ⌐ ↕╣╕∆⁹ 

 

Bluetooth®⇔≡™╢ ⁸ │ 

3 ≢∆⁹ 

 

 

 

 

 

 

8. ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

 

 

9. ╩ ♃כ♦≡⇔ ╩ ♃כ♦⁸⇔ ╩

™╕∆⁹ 

 

◓ꜝⱨ│⁸♦כ♃⌐ ╦∑≡ ⌐ ⇔╕∆⁹ 

 

 

10.◓ꜝⱨ╩ ∆╢↓≤≢⁸ ⇔√ 

╩♃כ♦─≢ ═╢↓≤⅜≢⅝╕∆⁹ 

 

⇔√ │⁸[×] ╩ ⇔≡ ∂╕∆⁹ 

 

 

 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮  ╩ 

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣⁸ 

⌐ⱨꜝ◓⅜♩♇☿♃כ♦™⇔ ↕╣╕∆⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸ (Y )  

╩ ⇔⁸ ╩♩♇☿♃כ♦╢∆ ⇔╕∆⁹ 

 

─♩♇☿♃כ♦ ╕√│  ꜟⱩכ♥♃כ♦│

♩♇☿♃כ♦─ ─ ⌐№╢[Ν]╩ ⇔╕∆⁹ 
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8.ȠɇɎɱȷɇɓɩȷɘȭɆɩ 
♃כ♦─↓ ⁸│≢♪כ⸗ ⁸ ⁸ ⁸ ≡═∆╩♃כ♦─ ∂ⱨ□▬ꜟ≢ ≢

⅝╕∆⁹ 

1. [▪♪Ᵽfi☻♪ⱨꜟ☻Ɑ◒♩ꜟ]╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

2. [ ]⅜ ⌐ ↕╣╕∆⁹♦ⱨ◊ꜟ♩≢

│ ≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

3. ╩ ╗☿ꜟ╩ ⌐☿♇♩⇔╕∆⁹ 

 ╩ ♃כ♦≡⇔ ╩ ⇔╕∆⁹ 

 

─♃כ♦ ⌐  ⅜  ⌐ ⇔≡ 

™╢↓≤╩ ⇔≡ↄ∞↕™⁹ 
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4.  ╩ ♃כ♦ ╩ ♃כ♦⁸⇔ ╩

™╕∆⁹ 

 

◓ꜝⱨ│⁸♦כ♃⌐ ╦∑≡ ⌐ ⇔╕∆⁹ 

 

 

 

 

 

 

 

♃כ♦.5 ⌐◘fiⱪꜟ╩ ≢⅝╕∆⁹ 

♃כ♦⁸⇔∞√ ╩ ⇔√≤⅝⌐◓ꜝⱨ⌐ 

⅜╖─♃כ♦╢╣↕ ↕╣╕∆⁹ 

 

 
 

 
 

 
6.◓ꜝⱨ╩ ∆╢↓≤≢⁸ ⇔√ 

╩♃כ♦─≢ ═╢↓≤⅜≢⅝╕∆⁹ 

 

⇔√ │⁸[×] ╩ ⇔≡ ∂╕∆⁹ 

 

 

 

─♩♇☿♃כ♦─  

╩♩♇☿♃כ♦─ ∆╢⌐│⁸╙℮  ╩ 

⇔╕∆⁹ ⅜♩♇☿♃כ♦─ ↕╣⁸ 

⌐ⱨꜝ◓⅜♩♇☿♃כ♦™⇔ ↕╣╕∆⁹ 

 

◓ꜝⱨ⌐ ∆╢ ╩ ∆╢⌐│⁸ 

(Y )╩ ⇔⁸  ╩♩♇☿♃כ♦╢∆

⇔╕∆⁹ 

 

─♩♇☿♃כ♦ ╕√│ │ 

ꜟⱩכ♥♃כ♦ ♩♇☿♃כ♦─ ─ ⌐ 

№╢[Ν]╩ ⇔╕∆⁹ 
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9.ɅɶȽǵѝ  
 

ᶥₒ  
╩ ⇔⁸ ─ ⅜≢⅝╕∆⁹ ≢⅝╢ │⁸ ⁸1 ⁸2 ⁸═⅝ ⁸ ⁸ ─2

⁸e─═⅝ ⁸ ⁸sin⁸cos⁸cos─2 ⅛╠ ≢⅝╕∆⁹ 

 

∆╢⌐│⁸ ─ ⌐ ™╕∆⁹ 

 

1.◓ꜝⱨ♠כꜟ ╩ ⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

2. [ ]╩ ⇔╕∆⁹ 
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Ȯɧɓ ǵẀ  

╩♃כ♦ ⌐ ∆╢╟℮⌐◓ꜝⱨ╩ ∆╢√╘─  ⁹∆╕╡№⅜ꜟכ♠─

 

  ⱶ Έכ☼

╩ⱶⱲ♃fiכ☼ ∆╢≤⁸◓ꜝⱨ╩ ⌐

 ⁹∆╕⅝≢ꜟכ◔☻

 

 

 

 

 

 

 

 

 

 

◓ꜝⱨ─ ╩ ⱶכ☼⁸≡⇔ ╩ ∆

╢≤⁸ ─╖─ ⅜≢⅝╕∆⁹ 

 

 
 
 
 
 
 
 
 
 
 
 

≢─ ⌐⁸╙℮ ⱶכ☼ ╩

⌐ꜟכ◔☻─≥╙⁸≥╢∆ ╡╕∆⁹ 

 

 

 

 

 

 

 

 

 














