
 

  

 

ѰⱣɐȾɒȨȵȷɄɞ  

 

 

 

ȱɱɒɣɶȽѰⱣșἶȃǍ 

̂ǔȨɩȲɶɩ  

ǀ ₉  ǁ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ȖǦǞǦǨǵ ǵʴǮǶƲȱɱɒɣɶȽѰⱣǜȓǦ ᶅǓ ẉǖǉȑƲǚȓȐș͛ѫǲ

̓ǋǚǱǠǚǯǮƲ˲ǲȋǜǞǖꜝ ǮὄЋǱ ș ȒǚǯǓǮǔȅǠƳ 

ȅǦȦɋɩȬɶᵂ ȋ ṑᵂ ǲ ȖǪǭƲ șẎўǲǠȒǦȈǲ ǒǢǱǋ ș 

ẉǖדȚǮǋȅǠƳ 

 ǚǚǮǶƲ ̂ǔ ἧȨɩȲɶɩș ̸ș ǞǭƲȱɱɒɣɶȽѰⱣǵǞǖȆșǞǪǒ

ȑἶ ǞȅǠƳ 

 

₴       

 Ѽǀ             ǁ׀

 

ĦǚǵɄȫȷɆǶĞɐȾɒȨἶ ᶥ   ArduBlock ĞǲᾍꜘǞǭǋȅǠƳ 
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 ̂ǔ ἧȨɩȲɶɩǵ ̸ .............................................................. 

 

 ɕɫȮɧɞǲȏȒѰⱣ ................................................................................  

ѰⱣἶ ǵ ρșǞȏǍ .............................................................................................. 

ȠɩɇȣɔɫɁȭǵḨ  .............................................................................................. 
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1. ArduBlock( )  

ǚǵἶ Ǯ̓ǍɓɨɶȻɓɆǮǠƳ ǮȾȤɱɫɶɇǮǔȅǠǵǮƲֺὤ↨ǵɏȻȱɱ

ǮȉƲἶ ǯֿǟȏǍǲἶ ǮǔȅǠƳ 

 

2. ArduBlock  

ŪɐȾɒȨǵᾐ ɘɶȶș ǔȅǠƳ 

ƼɐȾɒȨƽǮ ǞǭȆȅǞȎǍ  

ūɟɉɣĚКǵƼArduBlock ƽșȭɨɁȭǞȅǠƳ 

ŬɓȟȢɩǵȾȤɱɫɶɇȳȢɆșǉǘƲ(arduino - *** - ArduBlock -  ***.zip) șȾȤɱɫɶ

ɇǞƲ̑ ǵɓȧɩȾǲͪἭǞȅǠƳ 

  arduino - *** - ArduBlock -  ***.zip  Ģ *** ǶɎɶȶɥɱǲȏǪǭ ǱȑȅǠƳ 

̑ ǵɓȧɩȾǵ͈ ɜȢɇȫɣɟɱɆȋ USB ɟɠɨ  

ͪἭǞǦɓȟȢɩ(arduino - *** - ArduBlock -  ***.zip )ș фǞǭǖǧǜǋƳ 
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ɕɫȮɧɞș ȉǍ ......................................................................................................  

ȹɱȳș̓ǑǍ ...............................................................................................................  

ȳɔɩɶȿɱ ș̓ǑǍ ...............................................................................  

 

 ǋȔǋȔǱѰⱣ .............................................................................................  

ɅȶȽɩ Ἤ ....................................................................................................................  

ֵͬ  ..................................................................................................................................  

N Ȱɶȶ .............................................................................................................................  

ἧȨɩȲɶɩ ...............................................................................................................  

 

֓  .............................................................................................................................  

2  ..................................................................................................................................  

2 ǯȱɱɒɣɶȽ..................................................................................................  

ȻɓɆǮǵɕɫȮɧɞ͈ ...............................................................................  

HIDaspx  ............................................................................................................................  

A T tiny 2313 ǯɜȢȱɱɚɶɇ .............................................................................  

 ......................................................................................................................................  

 

3. ArduBlock Arduino IDE  

 

Arduino ǶƲƼѧⱲ Ǯȉ Ӵǲ ǏȒɜȢȱɱɚɶɇ AVR ɜȢȱɱƲЊїҘɛɶɆș

ρǏǦḨ ƽ ƼC++ ǵ Arduino ƽǯƲǤȓȐǵ ֻ ṑǒȐ ǜȓȒȵȷ

ɄɞǵǚǯǮǠƳȅǦ ArduBlock Ƕ Arduino ȠɩɇȣȢɶɌ ǵѧⱲ ׄǘǲ ǜȓ

Ǧ ɕɫȮɧɞ Ǯ Arduino IDE ǵɂɶɩǵʝǫǮǠƳ 

ArduBlock ǮƼȠɁɕɫɶɇƽɚȽɱș ǠǯƲArduino ǮȷȯɁȿǯᴀǷȓȒɕɫȮ

ɧɞǲȱɱɏȢɩ ǜȓƲǜȐǲ Arduino IDE ǲȱɱɏȢɩǜȓɜȢȱɱǲ

ǔ ȅȓȅǠƳ 

ǚǚǮ̓ ǠȒ ArduBlock ǶƲHIDaspx ɐȾɒȨἶ ᶥ ș̓ǪǦʴἶ ǵƼɕɫ

Ȯɧɞǯ ѰⱣƽἶ Ǔȷɞɶȸǲ ǏȒȏǍǲ ẀǜȓǭǋȅǠƳ 
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1.  

  

ѰⱣᾍ ǯѰⱣ 

ϽȾȢȨɶɇȋɠɶȽǱǰǵѰⱣǠȒ ᶅș( ѰⱣᾍ  )ǯǋǋƲȷȢɁȿș 

( ON OFF  )ǠȒǱǰǞǭƲѰⱣᾍ ș₁ ǠȒȏǍǲҲ̸ǜǢȒǚǯș( ѰⱣ )

ǯǋǋȅǠƳ 

 

 

 

ǀҲ̸ǁ 

          

     

      

 

ȱɱɒɣɶȽ 

       

 

 

  

 

 

  ŪȷȢɁȿșЊȓȒ 

ūᶥ ǲ Ǔ ȓȒƳ 

 ŬѰⱣᾍ ǓҲ̸ǠȒƳ 

 

ҲѰⱣǯ ҲѰⱣ 

 ˲ǓȷȢɁȿș ̸ǠȒ( ҲѰⱣ )ǵ̈ȖȑǲƲ ȋȳɶɠȷȽɁɆǱǰǵ

ȋȱɱɒɣɶȽǮ Ҳ ǲѰⱣǠȒǚǯș( ҲѰⱣ )ǯǋǋȅǠƳ 

 

 

 

 

ȱɱɒɣɶȽѰⱣ 

ǵ ҲѰⱣǮǶ( ȱɱɒɣɶȽѰⱣ )ǓẉǖǱǪǭǋȅǠƳ 

 

ǵᶥȑǵȱɱɒɣɶȽѰⱣǵẉǖǶ( ɜȢȱɱ )ǯ

ᴀǷȓȒᾛǜǱȱɱɒɣɶȽǲȏǪǭѰⱣǜȓǭǋȅǠƳ 

 ȱɱɒɣɶȽѰⱣǵḨ  

 

 

 

˯̌̏ ᵀ׳ ˲і 
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2.  

 

ЊҘǯїҘ 

ȱɱɒɣɶȽǲֵͬș Ȓǚǯș( ЊҘ Input ) ǠȒǯǋǋƲȱɱɒɣɶȽǒȐֵͬ

ș֝ȑїǠǚǯș( їҘ Output ) ǠȒǯǋǋȅǠƳ 

ȱɱɒɣɶȽѰⱣǮǶƲ˲ǵ ᶅὍǵǒȖȑǯǱȒ( ȹɱȳ )ǒȐǵֵͬșЊҘǞƲ

LED ȋɠɶȽǱǰǵ( ѰⱣᾍ  )șҲ̸ǜǢȒֵͬ ѰⱣֵͬ șїҘǞȅǠƳ 

 

ɵѰⱣȵȷɄɞ 

ȱɱɒɣɶȽѰⱣǠȒʝ ǵ ȋȻɓɆȤȥȠǵ ȅȑș( ɵѰⱣȵȷɄɞ )

ǯᴀǺȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȠȭȿɣȦɶȽǯǶ 

ƼҲ̸ǜǢȒȉǵƽș ǞƲɠɶȽȋװ ᶿȵɨɱȾǱǰƲʦǏȐȓǦȦɋɩȬɶǮ

ǱҲ̸șǠȒ ᴜș( ȠȭȿɣȦɶȽ )ǯǋǋȅǠƳ 

 

ȢɱȽɓȥɶȷǯǶ 

Ʋṑ ǵ Ƴ ȋȻɓɆȤȥȠƲ˲ Ǳǰǵ˘ǫǵ ǱȒȉǵș ǠȒ

ȋ ǵǚǯș( ȢɱȽɓȥɶȷ )ǯǋǋƲǑ˛ǋǵ Ǟ Ǳ☻ҊșǞȅǠƳ 

 ȹɱȳǮ ǜȓǦ ḸǶƲȢɱȽɓȥɶȷǮɅȶȽɩӓǜȓƲȱɱɒɣɶȽǲ Ȑȓȅ

ǠƳȅǦȱɱɒɣɶȽǵᴁ̉ǶƲѰⱣᾍ Ǔ ǮǔȒ ֵͬǱǰǲȢɱȽɓȥɶȷǮẀ

ǜȓȅǠƳ 

̾̓͘˲ ͺ׳ і 
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ἧӓ 

 

 ͈ǏǷ0VǒȐ5Vǵ ᶿș ɑɁɆǮы ǠȒ
Ẁ ǮǶƲ ὑΙș 0 ǒȐ 15 ǵ ǲẀ ǞȅǠƳ
ǚȓș ἧӓǯǋǋȅǠƳ 

 

 0       0.3125V Ł 0 

0.3125   0.625V  Ł 1 

éé 

  4.375   4.6875V Ł 14  

4.6875  5V     Ł 15 

 

Ħ ἧӓǠȒɑɁɆ ǓẎǔǋȂǰ ↓Ǔ ǖǱȑȅǠƳ 

ȹɱȳǵ  

ȋ ṑǵ ș ǠȒȹɱȳǲǶƲǋȔǋȔǱ ǵȉǵǓǉȑȅǠƳ 

Ͻș ǠȒ 

( CdS ȹɩ  )  Ȓǜǲȏȑ ΙǓẀӓǠȒȹɱȳ 

ɓȧɆȾȢȨɶɇ ϽȦɋɩȬɶș ȦɋɩȬɶǲẀ ǠȒȹɱȳ 

( Ẇ ȹɱȳ ) Ẇ ˲ǵ ǲǶ ǏǱǋ ș ǠȒȹɱȳ 

(    ) ẉǖǵɓȧɆȾȢȨɶɇșʱȀǭƲ ϑș֝♬ǮǔȒȏ

ǍǲǞǦȹɱȳ Charge Coupled Device  

↓ș ǠȒ ( ȳɶɝȷȽ ) ↓ǵẀӓǮ ΙǓẀӓǠȒȹɱȳƳ 

ș ǠȒ ȹɱȳ Ʉɶɕʣǵ ֵͬș ֵͬǲẀ ǠȒȹɱȳƳ 

Ҙș ǠȒ 

ɜȢȭɫȷȢɁȿ ǖǼȓȒǯONɶOFF ǮǔȒȷȢɁȿƳ 

ᶿȹɱȳ ᶿҘǓқȖȒǯ ǓẀӓǠȒȹɱȳƳ 

Ħ Ҳ ǵˆᴣ ↔ Ǳǰ 

 

ȠɈɫȮǯɅȶȽɩ 

 ȹɱȳǒȐ♬ȐȓȒɅɶȽǶƲǱȈȐǒǲ

ǞǦẀӓș Ǡ( ȠɈɫȮ )ֵͬǯƲ

ȷȢɁȿǵ ON - OFF ǵȏǍǲ ǲẀӓ

ǠȒ( ɅȶȽɩ )ֵͬǓǉȑȅǠƳ 

 

/ Ẁ  

 ȠɈɫȮֵͬǶƲȱɱɒɣɶȽǮы ǞȋǠǋȏǍǲɅȶȽɩֵͬǲ ( / Ẁ  )

ǞȅǠƳ 

 ȅǦȱɱɒɣɶȽǮы ǜȓǦɅȶȽɩֵͬǶƲǚȓǲꜘǟǦ ᶿȋ ǲẀǏǭѫ Ǡ

ȒǚǯǓǉȑƲǚȓșǠȒ ǵǚǯș( / Ẁ ᶅ )ǯǋǋȅǠƳ 
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3.  

 

ȵɶȯɱȷѰⱣ 

 ǉȐǒǟȈὑȈȐȓǦ(  )ǲ♫Ǫǭ› ș Ȉǭ ǖѰⱣș 

( ȵɶȯɱȷѰⱣ )ǯǋǋƲ ɩɶɕѰⱣǯȉǋǋȅǠƳ 

 

 

 

 

 

 

 

ɓȡɶɇɎɁȭѰⱣ 

 ( ȹɱȳ )ǒȐ ȐȓǭǔǦ ↓ȋ ȒǜǱǰǵ( ὑΙ )ș( Ι )

ǲ ǬǘȒȏǍǲǠȒѰⱣș( ɓȡɶɇɎɁȭѰⱣ )ǯǋǋƲ ɩɶɕѰⱣǯȉǋ

ǋȅǠƳ 

 

 

 

              ὑΙǯ Ιǯ  

ὑᶅ 

Ł 

ὑΙ 

Ł 

 

Ł 

ѰⱣ  

Ł 

 

Ł 

ON

OFF  

ֵͬ 

Ł 

ѰⱣᾍ  

ȹɱȳ ᶿ/  ֵͬẀ  ȱɱɒɣɶȽ ֵͬẀ  ᶅ 

                        

 

                      ɓȡɶɇɎɁȭ 

ѰⱣ  
Ł 

ֵͬ 

Ẁ  
Ł 

ON OFF  

ֵͬ 
Ł 

ѰⱣᾍ  

ɵȱɱɒɣɶȽ ᶅ 

 ♃כ♦

 ♃כ♦

 ♃כ♦
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4.  

 

ȠɩȲɨȸɞ 

 ᵂ ș ǖǦȈǲǶƲȅǡ ș Ǐȅ

ǠƳǚǵ ș( ȠɩȲɨȸɞ )ǯǋ

ǋȅǠƳ 

 ǚǵȠɩȲɨȸɞș ǞȋǠǖǠȒ

ǦȈǲ( ɓɫɶȿɡɶɆ ) ȓᶫ

Ǯ ǞȅǠƳ 

 

 

ƲѝΉƲǖȑ Ǟ(֚ⱥ)ы  

 ᵂ ǵǦȈǵḨ Ǳы ǲǶƲ 

 (     )ы Ʋ 

 ( ǖȑ Ǟ )ы Ʋ 

 ( ѝΉ    )ы  

ǓǉȑȅǠƳ 

 ɓɫɶȿɡɶɆǮǶƲֳ ǵᶫǵȏǍǲ

ǮǔȅǠƳ 

 

 

 

 

ɓɫɶȿɡɶɆǵᶫ ֵ 

ɓɫɶȿɡɶɆǲǶƲы ș Ǡᶫ ֵȋǤǵ ȓș Ǡ ӽǱǰǓ̓ȖȓǭǋȅǠƳ 

 
ἧ ы ǵ Ồɵ ˓ 

 
̸ЊҘ 

ȫɶɚɶɇǒȐǵɅ

ɶȽǵЊҘ 

 
ρ 

Ẁ ǵὗ Ʋѧ

Ιǵ ὑǱǰ 

 
 

ɅȡȷɕɪȢǮǵɅ

ɶȽǵ  

 
ы  

Ѩ Ǳǰǵы

̊Ẇǵы  

 
 ɅɶȽǵӽѱ 

 
ȳɔɩɶȿɱ 

ǉȐǒǟȈὑ

ǜȓǦы  

 
Ѩ  

̏ǲȏȑƲ ȓǓ

˘ǫ̊ʣǲѝΉǠȒ 

 

ЊїҘ ɅɶȽǵЊїҘ 

 

ɩɶɕ  
ǖȑ Ǟǵ Ồǯ

˓ 
ꜟ

כ

ⱪ

 

ꜟ

כ

ⱪ

 

╕≢─ ╣ 

▪ꜟ◗ꜞ☼ⱶ╩ ⅎ╢  ─ ╕≢─  

ѝ 

ⱨ꜡כꜗ♅כ♩─  ▪ꜟ◗ꜞ☼ⱶ╩ ∆╢ 

ѝ 

ⱪ꜡◓ꜝⱶ─  ⱪ꜡◓ꜝⱶ ≢  

   ѝ 

ⱪ꜡◓ꜝⱶ─  
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Yes 

No  

ɓɫɶȿɡɶɆș ǚǍ 

 ȈǭǒȐƲὤșїȒȅǮșɓɫɶȿɡɶɆǮ ǚǍ 

͈ ǔǭƲ ș ǪǭƲǛ

ș ȀǭƲ șїȒȅǮǵ

ҲșɓɫɶȿɡɶɆǲ ǋǭȆ

ȏǍ 

͈ ǔǭƲ ș ǪǭƲǛ ș ȀǭƲπș

ǫǒǰǍǒșѨ ǞǭƲ șїȒȅǮǵ Ҳș

ɓɫɶȿɡɶɆǲ ǋǭȆȏǍƳ 

 

 

 

 

 

 

 

 

 

 

 

 

ǔȒ 

șїȒ 

Ǜ ș ȀȒ 

ș Ǎ 

Ǔ 

ȑǤǍ

ǒ  
Y

e

s 

 

ș Ǎ 

Ǜ ș ȀȒ 

ǔȒ 

πș ǫ 

 

 

șїȒ 

πș ǦǱǋ 



9 

 

5.  

 

ɕɫȮɧɞ 

ȱɱɒɣɶȽǲ˿˗șǜǢȒǦȈǵʝ ǵ ș ǞǦȉǵș  ɕɫȮɧɞ ǯǋ

ǋȅǠƳȅǦƲǚȓș̸ ǠȒǚǯșɕɫȮɧɝɱȮƲ̸ ǠȒ˲șɕɫȮɧɜǯǋǋȅǠƳ 

 

ɕɫȮɧɞ  

ƦɕɫȮɧɞș ǖǦȈǵ ș  ɕɫȮɧɞ  ǯǋǋȅǠƳ 

 

ƦɕɫȮɧɞ ǶƲɕɫȮɧɞǵ ǲȏǪǭ Ƶǉȑ

ȅǠǓƲȱɱɒɣɶȽǓ ǮǔȒ Ƕ Ǯ ǒȓ

Ǧ   ǧǘǮǠƳǚȓǮ ǒȓǦɕɫȮɧɞ

ș ǮǔȒ˲Ƕǯǭȉ ȐȓǭǋȅǠƳ 

 

Ʀ ǲᾍǞǭƲẉǖǵ˲Ǔ ǞȋǠǋɕɫȮɧɞ ș   ȅǦǶ

ǯǋǋƲ   ȋ     ǱǰǓǉȑ

ȅǠƳ 

 

 

 

          

 

10101011101

11001110100

10101111110

11110101011

 

 

 

 

   

 

  Beginner's All- purpose Symbolic Instruction Code  

 

  

 

Java OS  

Web Android  

 

 



10 

 

6.  

 

ɜȢȱɱǯɏȻȱɱ 

 ɜȢȱɱǶ  ɕɫȮɧɞ ș ǔ ȚǮѫ ǠȒᾛǜǱ

 ȱɱɒɣɶȽ ǮǠƳ 

 

 

 

 

 

ɒɱǯɛɶɆ                      ֓ Łp.  

 ɜȢȱɱǲǶ  ɒɱ ǯᴀǷȓȒ Ǔ ǒȐ ǉȑȅǠƳǚǵǍǨǵǋǖ

ǫǒǵɒɱș ǟǭ  ɅɶȽ ǵЊїҘș ǋȅǠƳ 

ɜȢȱɱǵɅɶȽșЊїҘǠȒɒɱǵǋǖǫǒșȅǯȈǭ  ɛɶɆ ǯǋǋȅǠƳ 

 

 

 

IC LSI  

 

 

microcomputer microcontroller micro  

 

   

 CPU CPU 

 

 RAM HDD SSD RAM 

  ( ) 

  LED LCD  
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ɜȢȱɱǯɕɫȮɧɞ  

 ɜȢȱɱǲ ǔ ȆǮǔȒɕɫȮɧɞǶƲ   Ǯ ǒȓǦȉǵǧǘǮǠƳ 

ǱǰǵƲ ̊Ẇǵ Ǯ ǒȓǦɕɫȮɧɞǶƲ ǲẀ ǠȒ

ⱳ ǓǉȑȅǠƳǚǵȏǍǲ ǱȒ ǲẀ ǠȒǚǯș  ȱɱɏȢɩ ǯǋǋƲȅ

ǦȱɱɏȢɩǠȒǦȈǵȻɓɆȤȥȠșȱɱɏȢɧǯǋǋȅǠƳ 

  

 

ɕɫȮɧɞǵ ǔ Ȇ 

 ɕɫȮɧɞșɜȢȱɱǲ ǔ ȇ Еș  ɧȢȽ ȅǦǶɕɫȮɧɜǯǋǋȅǠƳ 

 

Ħ  

 

3 LED  

 

 

 

ɕɫȮɧɞǵ̸ ǒȐ ǔ ȆȅǮ 

ɕɫȮɧɞșɜȢȱɱǲ ǔ ȇǦȈǵ Ƕ 
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̸ ǵКὦ ̓ ǠȒȻɓɆ ɕɫȮɧɞ  

ŪȻɶȷɓȟȢɩǵ  

ArduBlock  
ȮɧɓȡɁȭ   

Ł (Arduino ) 
ūȱɱɏȢɩ 

Arduino IDE  C (Arduino ) 

Ł  

ŬɜȢȱɱǿ ǔ Ȇ hidspx   

 

ĿȷȢɁȿș

ʣǲǠȒƳ 

 ─ꜟ▬□ⱨ☻כ♁

 

┼ 

 

ⱴ▬◖fi┼ 
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7.  

 

⁫ ͔ 

 

 

 

ǚȓȅǮἶ Ǟǭ ҲǞǦǚǯȋƲ ᵂǲדǪǭ ǮǔǦǚǯƲᾓ ǲ☻ ǨǤǍǱǚǯ

ǱǰșʴⱲǲƲ ǲȅǯȈȏǍƳ 

ɵѰⱣȵȷɄɞǵḨ ǱǞǖȆǓ ǮǔǦǒƳ     

ȹɱȳǵ ȋֵͬẀ Ǔ ǮǔǦǒƳ     

ɓȡɶɇɎɁȭѰⱣǲǫǋǭ ǮǔǦǒƳ     

ὤ↨ȋ ̝ǲǉȒ ǵѰⱣ͈ǲǫǋǭ ǮǔǦǒ     

ᵂ ȅǮǵ Ǔ ǮǔǦǒƳ     

Ʋ ȑ ǞƲѝΉы ǲǫǋǭ ǮǔǦǒƳ     

ɓɫɶȿɡɶɆș ǖǚǯǓǮǔǦǒ     

ɕɫȮɧɞ ǯɜȢȱɱǵ ͜ǲǫǋǭ ǮǔǦǒƳ     

Ⱳǲ ǲ֝ȑ ȈǦǒƳ     
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1.  

AVR ɜȢȱɱș̓ǪǦ ἧᶥ ș̸ȑƲ 

ẺǔǱ șɜȢȱɱǲ ǔ ȆƲȹɱ 

ȳș̓Ǫǭ ș ȐǞȅǠƳ 

 

 

              

 

 

 

 

─ꜟכ◗ꜟ○    

2.  

ȷɒɶȩ       Ɵ 

         Ɵ 

ɜȢȱɱ       Ɵ 

(AT tiny 2313 ȅǦǶ 4313)  

ȻȯɁɆ 20 ɒɱ     Ɵ 

ᶅ ¾( ) Ɵ 

     ¾( ) Ɵ 

¾( ) Ɵ  

ȹɩ         Ɵ 

ȷɧȢɇȷȢɁȿ 2 Ή    Ɵ 

ȷɧȢɇȷȢɁȿ   Ɵ 

LED              Ɵ 

10 ḌɒɱɖɁȾ 1¥6     Ɵ 

11 ȯɶȷ        Ɵ 

2           Ɵ 

12 ɨɶɇ  2       Ɵ 

13 ǶȚǧ           Ɵ 

1 4 ɚɁȭȷ ◐ ǔ 13  Ɵ 

15 3      Ɵ 

16 ɈɁɆ     Ɵ 

 ̂ ἧ  ̸
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3.  

ᶅ ¾Ʋ ¾Ʋ ¾ șǶȚǧ̂ǘǠȒƳ 

  β│╪∞ ↑ │⁸ ♪כꜞ⌂ ╩ ╡ ╡╕⇔╞℮⁹ 

 

 

 

 

 

 

 

 

 

 

ḌɒɱɖɁȾƲICȻȯɁɆșǶȚǧ̂ǘǠȒƳ 

 

 

 

 

 

 

 

ȷɧȢɇȷȢɁȿș 2 ΉǶȚǧ̂ǘǠȒƳ 

 

 

 

 

 

 

 

ɜȢȱɱș֝ȑ̂ǘȒƳ 

  βⱴ▬◖fi│⁸ATtiny2313╕√│ ATtiny4313╩ ™╕∆⁹ 

 

 

 

 

 

 

           

           

╩♪כ◖כꜝ◌⁸│

⇔≡ↄ∞↕™  

IC♁◔♇♩─ │⁸ 

≡⅝∟╪≤ ⌐ ╣

╕⇔╞℮  

1 ─ ╩│╪∞

↑⇔√ ⁸╝⅜╖⅜

⌂™⅛ ⅛╘╟℮  

1≈─Ⱨfi╩│╪∞

↑⇔√ ⁸╝⅜╖⅜⌂

™⅛ ⅛╘╟℮  

ⱴ▬◖fi│⁸ ⅝╩

ⅎ⌂™╟℮⌐⇔≡⁸ ≡

─ ╩ IC♁◔♇♩⌐™

╣╕⇔╞℮  
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LED  ǯ C S șǶȚǧ̂ǘǠȒƳ 

 ƦLED Ƕ ǋ ǵ șƼA ȠɌɶɇ ƽζǲƲƲ 

  ǋ ǵ șƼK ȩȻɶɇ ƽζǲ֝ȑ̂ǘȒƳ 

  ƦCdS ǶȿɣɶɔșǶȈƲ șǜǠḹ ș ǏǱǋȏǍǲǠȒƳ 

  β│╪∞ ↑ │⁸ ♪כꜞ⌂ ╩ ╡ ╡╕⇔╞℮⁹ 

 

 

 

 

 

 

ǵ֝ȑ̂ǘ 

 ƦȷɧȢɇȷȢɁȿǲ ᷂ȯɶȷǵ ǵ ǯƲ ǵɨɶɇ șǶȚǧ̂ǘǠȒƳ 

 Ʀ ǵɨɶɇ șḨ ǵƼ ƽǲƲ ȯɶȷǵ ǵ șƼ ƽǲǜǞƲǶȚǧ̂ǘǠȒƳ 

β│╪∞ ↑ │⁸ ♪כꜞ⌂ ╩ ╡ ╡╕⇔╞℮⁹ 

 

 

 

 

 

 

ȷɒɶȩɵ ǵ֝ȑ̂ǘ 

 Ʀȷɒɶȩǲ ǵɨɶɇ ș 2 ǶȚǧ̂ǘǠȒƳ 

Ʀȷɒɶȩǵ 2 ǵɨɶɇ șḨ ǵƼSPƽ ǲǜǞƲǶȚǧ̂ǘǠȒ 

Ʀ ǵ 2 ǵɨɶɇ șḨ ǵȷɧȢɇȷȢɁȿʣʤǵ ǲǜǞƲǶȚǧ̂ǘǠȒ 

β│╪∞ ↑ │⁸ ♪כꜞ⌂ ╩ ╡ ╡╕⇔╞℮⁹ 

 

 

 

 

 

 

 

 

 

 
♪כꜞ ─ ⅜╗⅝

⇔⌐⌂╠⌂™╟℮⌐⇔╟℮⁹ 

 

C S ─ │≥∟╠╩↕⇔≡

╙™™↑≥⁸ ─ ─ 

↕∆ ⌐ ╩≈↑≡  

☻Ⱨכ◌כ─ │≥∟╠

⌐↕⇔≡╙™™≢∆╟⁹ 
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4.  

ɚɁȭȷ ǵ ǔ Ū ůș 

   ̌ǲ Ȇ ǭȅǞȎǍƳ 

 

 

 

 

 

 

 

 

  Ʀ ȆǉȖǢǓֻȖǱǋḹֻǶƲ 

   ȩɁȽɶɈȢɓǱǰǮᾜǞǧǘѹȒǯʣ ǖ ȆֻȖǢȒǚǯǓǮǔȅǠƳ 

˿ʣǙѹȑƲṄ ǱǰșǞȅǠƳ 

 

5.  

ǔ ŪǲȷɒɶȩɶșǴǟǮ֝ȑ̂ǘȅǠƳ 

ǔ ūǲƲȷɧȢɇȷȢɁȿșǴǟǮ֝ȑ̂ǘȅǠƳ 

   Ḩ șǴǟǮ֝ȑ̂ǘȅǠƳ 

 

 

 

 

 

 

ǔ Ůǲ Ἤ ȵɶɩș█ȑȅǠƳĦ ḌƲ ḌǮ ȑ̂ǘׄǔǓ ǋȅǠƳ 

   ȯɶȷșƲɨɱȮ Ȉ Еș̓ǪǭƲ ȈɨɱȮǮ֝ȑ̂ǘȅǠƳ 

   ǔ ŰűŲș ҃Ǯ֝ȑ̂ǘȅǠƳ 

 

 

 

 

 

 

 

 

 

╝╢∆⅞⌂™╟℮⌐⁸ 

╡∆⅞⌐  
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ǔ ůǲ ȯɶȷșǴǟǮ֝ȑ̂ǘȅǠ 

 

 

 

 

 

 

 

6.  

∞↑╩│╘≡⁸◌♅♇≤ ⅜∆╢≤↓╤╕≢ ∆⁹ 

 

 

 

 

╩∕─╕╕ ™≡⁸12 ╩ ∆╟℮⌐│╘ ∆⁹ 

 

╩ ⇔≡⁸12 ≢◌♅♇≤ ⅜∆╢⅛ ∆╢⁹ 

   β∏╣≡™╢≤⅝│ ⅛╠╛╡ ∆⁹ 

 

╩ ↄ⁹β ↕⌂™╟℮⌐ ⇔╟℮ 

 

⁸ ⁸ ─ ⌐ 

   12 ╩ ∆╟℮⌐⁸ ⌐ ⌡≡│╘╢⁹ 

 

 

 

 

7.  

ֺɏɶɂș Ȇ ǭǞȏǍƳ 

  Ħ ˧ ș ǏƲ 

   Ћǭș ҃ǮᶭὑǞǱǋǚǯƳ 

 

 

 

 

 

 

☻Ⱨכ◌╛ ⌐☻כ◔

√╠⌂™╟℮⌐≤╘╢

╩ↄ┤℮⇔╟℮  
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8.  

 

⁫ ͔  

 

 

ǚȓȅǮἶ Ǟǭ ҲǞǦǚǯȋƲ ᵂǲדǪǭ ǮǔǦǚǯƲᾓ ǲ☻ ǨǤǍǱǚǯ

ǱǰșʴⱲǲƲ ǲȅǯȈȏǍƳ 

ᴜǵ ǓǮǔ ׀ ș ǏȐȓǦǒƳ     

ᴜșƲᶫ ȑǲ֝ȑ̂ǘȒǚǯǮǔǦǒƳ     

ǶȚǧ̂ǘǓƲ ȏǖʣ ǖǮǔǦǒƳ     

̵ѝǱ Ǔ ǋȏǍǲƲы ǓǮǔǦǒƳ     

Ȇ ǭǶƲ ǱǖǮǔǦǒƳ     

ȯȪșǞǦȑƲǞǤǍǲǱǪǦȑǠȒǚǯǓ ǒǪǦǒƳ     

Ⱳǲ ǲ֝ȑ ȈǦǒƳ     
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1.  

 

ἧȨɩȲɶɩǵȷȢɁȿǵ ὑ 

 Ḩ ǵӴ ᴇ ȷȢɁȿșӴ ζ ‼ζ ǲǞȅǠƳ 

 

 

 

 

 

 

 

 

 

ɐȾɒȨἶ ᶥ Ʋ ἧȨɩȲɶɩș  

 ɐȾɒȨἶ ᶥ ǵȷȢɁȿșʣǲǞǭǒȐƲ ἧȨɩȲɶɩș ǞƲɏȻȱɱǵ USB

ɛɶɆǲ ǞȅǠƳ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ѰⱣ  

 

 

 


