
บทท่ี 1 –อะไรคือìù¬ÚãÚÖ°?
Project Lab Robotics Education
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หุ่นยนตคื์อ

èõéèÂääâ ÿÅäøćîÈÂæ 
Mechanical Engineering

èõéèÂääâ ăàà­ó
Electrical Engineering

èõéèÂääâ āÜäĀÂäâ ÅîâßõèÿÖîä°
Software Engineering
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หุ่นยนตคื์อ

ÂäñÜäñâèæÝæ
Computation

ÂóääòÛäú­
Sensing

ÂóäÂäñØČó
Actuation

ROBOT

ëõćÈĀèÕæ­îâ

ëä­óÈÂóäÿÜæöćãÚĀÜæÈĂÚ
ëõćÈĀèÕæ­îâ (āæÂáóãÚîÂìù¬ÚãÚÖ°)

äòÛäú­ĀæñèòÕÂóäÿÜæöćãÚĀÜæÈØöćÿÂõÕÃ÷ĈÚ
ĂÚëõćÈĀèÕæ­îâ (āæÂáóãÚîÂìù¬ÚãÚÖ°)
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ตวัอยา่งหุ่นยนต์
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ÿÅäøćîÈÉòÂäĂÚāäÈÈóÚìù¬ÚãÚÖ°ÕúÕÞù¬Úìù¬ÚãÚÖ°Ý¬óÖòÕìù¬ÚãÚÖ°ëîÈÃó

ĀÃÚìù¬ÚãÚÖ°ĂÚāäÈÈóÚìù¬ÚãÚÖ°ØäÈÖòèìù¬ÚãÚÖ°ä×ÃòÛÿîÈìù¬ÚãÚÖ°ÿÅäøćîÈÛõÚ



หนา้ท่ีของหุ่นยนต์ และงานในอนาคต
ÅÿÅäøćîÈÉòÂäØČóÈóÚăÕ­ 24ËòćèāâÈ

ÅÿÅäøćîÈÉòÂäÚòĈÚëâČćóÿëâî ĀÚ¬ÚîÚ ăâ¬Û¬Ú ăâ¬îú­ÈóÚ ăâ¬ÃöĈÿÂöãÉ

ÅÈóÚĂÚîÚóÅÖÅøîîñăä ÅøîÈóÚëä­óÈëääÅ° ĀæñĂË­ÈóÚ ÿØÅāÚāæãö

ßÚòÂÈóÚāäÈÈóÚßÚòÂÈóÚÌùÜÿÜîä°âóä°ÿÂÖ ßÚòÂÈóÚëÚóâÛõÚ

ßÚòÂÈóÚ call center ßÚòÂÈóÚë¬ÈÃîÈ ßÚòÂÈóÚÃòÛä×5



วดีีโอหุ่นยนต์ –Atlas from Boston Dynamics
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วดีีโอหุ่นยนต์ –Handle from Boston Dynamics
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mBot
Components

Ultrasonic
Sensor

Line Follower
Sensor

Wireless
Communication

DC Motor

Controller
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บทท่ี 1 –อะไรคือการเขียน āÜäĀÂäâ?
Project Lab Robotics Education
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อะไรคือ Computer Program?
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ëòćÈÈóÚ ÅîâßõèÿÖîä°

ëîÚÅîâßõèÿÖîä°

อะไรคือ Computer Program?

ÜòÎìóÅøîÅîâßõèÿÖîä°ÊæóÕăâ¬ßîØöćÉñÿÃ­óĂÉáóêóâÚùêã°

ÝâØČóÈóÚăÕ­ÿäĆèâóÂą
ĀÖ¬Ë¬èãÝâØö 
ÝâÅõÕÿîÈăâ¬ÿÜĆÚ

ÛîÂÝâÕ­èãè¬ó ÉñĂì­ØČóîñăäÛ­óÈ
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การสั่งงานคอมพิวเตอร์

ÅāÜäĀÂäâÅøî èõÙöÅùãÂòÛ Computer

ÅComputer ÉñØČóÈóÚÖóâÅČóëòćÈĂÚāÜäĀÂäâ

ÅĂË­áóêóØöć  ËòÕÿÉÚ

ÅØČóÈóÚ  ØöæñÅČóëòćÈ

ÅØČóÈóÚ  ØöæñÛääØòÕ

12



ภาษา Scratch

ÅÿË¬ÚÿÕöãèÂòÛáóêóâÚùêã° ÅîâßõèÿÖîä°ÂĆâöìæóãáóêó

ÅĀÖ¬æñáóêóâöĀÚèÅõÕÿìâøîÚąÂòÚ

ÅÿäóÉñĂË­áóêó Scratch

ÅScratch ÿÜĆÚáóêóØöć  ăâ¬Ö­îÈßõâß°

ÅScratch ÿÜĆÚáóêóØöć  ĂË­ÂóäæóÂĀæ­èèóÈÛæĆîÂÅČóëòćÈ
(Drag & Drop)
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สั่งงานใหหุ่้นยนตเ์คล่ือนท่ี

ÅāÜäĀÂäâìù¬ÚãÚÖ° mBotĂì­
1. ÿÕõÚìÚ­ó
2. ×îãìæòÈ
3. ÿæöĈãèĀÛÛìù¬ÚãÚÖ°îãú¬ÂòÛØöć
4. ÿæöĈãèĀÛÛìâùÚìÚ÷ćÈæ­î (îöÂæ­îìãùÕ)
5. ÿæöĈãèĀÛÛèÈÂæâĂìÎ¬
6. ìãùÕ

ÿÕõÚÿÜĆÚèÈÂæâĂìÎ¬
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บทท่ี 2 –หุ่นยนตร์ถบงัคบั
Project Lab Robotics Education
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เขา้ใจการท างาน mode ‘Scratch’

ÅÜÂÖõĀæ­è mode ΨScratchΩ ÚòĈÚâöăè­ëČóìäòÛÂóäāÜäĀÂäâÛÚÅîâßõèÿÖîä° āÕãØöćāÜäĀÂäâÉñØČóÈóÚÝ¬óÚìÚ­óÉîØöćâöìâöĀßÚÕó

ÅÿâøćîÿÃöãÚāÜäĀÂäâĂÚ mode ΨScratchΩ ÿäóëóâóä×ÕúĀæñÅèÛÅùâÂóäØČóÈóÚ mBotÝ¬óÚÅîâßõèÿÖîä°ăÕ­

Åëóâóä×ÿËøćîâāãÈÂóäØČóÈóÚÃîÈìù¬ÚãÚÖ°Ý¬óÚinput ÃîÈ computer ÿË¬Ú mouse Āæñ keyboard

Åëóâóä×ĂË­ÿÌÚÿÌîä°ÃîÈìù¬ÚãÚÖ° ÅèÛÅùâāÜäĀÂäâĂÚ ΨScratchΩ ăÕ­

ÅĂÚÅîä°ëÚöĈÿäóÉñăâ¬ăÕ­āÜäĀÂäâÿÂâë°ĂÚ mode ΨScratchΩ ÿäóÉñÿÚ­ÚØöćìù¬ÚãÚÖ° ΨmBotΩ

ΨmBotΩ ModeΨScratchΩ Mode
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Reset Default Program

ÅÿßøćîĂì­ìù¬ÚãÚÖ°ë¬ÈÃ­îâúæĂì­āÜäĀÂäâ mBlockÝ¬óÚëóã USB ÿäóÖ­îÈ Reset Default Program

ÅØöÚöĈÿäóÉñāÜäĀÂäâìù¬ÚãÚÖ°ä¬èâÂòÛìâöĀßÚÕóăÕ­

ÅÿßøćîÿäõćâāÜäĀÂäâĂË­ÅČóëòćÈ                                         ĀØÚØöć
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Variable (ตวัแปร)

ÅÖòèĀÜä ÂĆÅøîÂóä ĀØÚÅ¬óîñăäÌòÂîã¬óÈÕ­èãÖòèîòÂêä

ÅÿË¬ÚĂÚëâÂóä x + 2 = 7 ÿäóâöìÚ÷ćÈÖòèĀÜä, ĂÚëâÂóäÚöĈÖòèĀÜä x ÿØ¬óÂòÛ ______

ÅĂÚëâÂóä x + y + z  = (a x b) + c,  ÿäóâöÂöćÖòèĀÜä? _____

ÅĂÚÂóäÿÃöãÚāÜäĀÂäâÿäóÉñĂË­ÖòèĀÜäÛ¬îãâóÂ

Åëä­óÈÖòèĀÜä

ÛæĆîÂÿÂöćãèÂòÛ ÖòèĀÜä

ëä­óÈÖòèĀÜäĂìâ¬
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Variable (ตวัแปร)

ÅĂÚÂóäÿÃöãÚāÜäĀÂäâ ÂóäĂË­ ÖòèĀÜäâöÜäñāãËÚ°îñăäÛ­óÈ?
ÁĂË­ÿÂĆÛë×óÚñÃîÈìù¬ÚãÚÖ°
ÁĂË­Ë¬èãĂÚÂóäÖòÕëõÚĂÉ
ÁĂË­ØČóÂóäÅČóÚèÔëúÖäÅÔõÖéóëÖä°
ÁË¬èãäèÛäòÕĂÚÂóäĀÂ­ăÃāÜäĀÂäâ ĀÂ­ÉùÕąÿÕöãèĀØÚØöćÂóäĀÂ­ìæóãÉùÕ
ÁË¬èãĀÛ¬ÈĀãÂëòÕë¬èÚÃîÈāÜäĀÂäâ ØöćÉñÿËøćîâāãÈÂòÚÝ¬óÚÖòèĀÜäØöćë¬ÈÖ¬î
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Loop Forever

ÅLoop Forever ÉñØČóĂì­āÜäĀÂäâØČóÈóÚĀÛÛèÚăÜÿäøćîãą ăâ¬âöèòÚëõĈÚëùÕ
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ÂóäØČóÈóÚÃîÈāÜäĀÂäâ

1. ÿäõćâāÜäĀÂäâ
2. ÿÕõÚìÚ­ó
3. äî 3ëóâèõÚóØö
4. ×îãìæòÈ
5. äî 3èõÚóØö
6. ÿÕõÚìÚ­ó
7. äî 3ëóâèõÚóØö
8. ×îãìæòÈ
9. äî 3 èõÚóØö
10.ÿÕõÚìÚ­ó
11.äî 3ëóâèõÚóØö
12.ΧΧ.



If Statement

Åìù¬ÚãÚÖ°ëóâóä×ÖòÕëõÚĂÉāÕãĂË­ÅČóëòćÈ If Statement

ÅIf ĀÜæè¬ó ×­óÿÂõÕÉäõÈ

ÅIf / Else ĀÜæè¬ó ×­óÿÂõÕÉäõÈ / ×­óÿÂõÕăâ¬ÉäõÈ (ÿØĆÉ)

×­óĂË¬ ×­óăâ¬ĂË¬

ÿÜõÕĀîä° ÜõÕĀîä°

ÂóäÖòÕëõÚĂÉÕ­èã if statement

ä­îÚ?

ØČóĂÚÚöĈ×­óÿÂõÕ ÂäÔöÚòĈÚÿÜĆÚÉäõÈ

ØČóĂÚÚöĈ×­óÿÂõÕ ÂäÔöÚòĈÚăâ¬ÉäõÈ

ÂäÔöĂË­ÖòÕëõÚĂÉÂäÔöĂË­ÖòÕëõÚĂÉ

ØČóĂÚÚöĈ×­óÿÂõÕ 
ÂäÔöÚòĈÚÿÜĆÚÉäõÈ
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หุ่นยนตร์ถบงัคบั กดปุ่มเดียว

ÅĂË­ keyboardØČóìÚ­óØöćÿÜĆÚ remote control

Å×­óÂÕĀÖ¬æñÜù¬âÉñÿÂõÕĀÖ¬æñÿìÖùÂóäÔ°

ÅæîÈØČóÖòèîã¬óÈÚöĈÕú
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หุ่นยนตร์ถบงัคบั กดหลายปุ่ม

ÅĂË­ keyboardØČóìÚ­óØöćÿÜĆÚ remote control

Å×­óÂÕĀÖ¬æñÜù¬âÉñÿÂõÕĀÖ¬æñÿìÖùÂóäÔ°

ÅæîÈØČóÖòèîã¬óÈÚöĈÕú
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หุ่นยนตร์ถบงัคบั

Å×­óÿäóÉñÿÜæöćãÚÅèóâÿäĆèÃîÈìù¬ÚãÚÖ°ØöćÉùÕÿÕöãèØČóăÕ­āÕãÂóäĂË­ÖòèĀÜä

ÅØČóĂì­ìù¬ÚãÚÖ°ìãùÕăÕ­āÕãÂóäĂË­îöÂÜù¬â

Start
Setspeedto 250
Forever Loop

If key right then, turn right at speed speed
If key left then, turn left at speed speed
If key up then, run forward at speed speed
If key down then, run backward at speed speed
If key space then, run forward at speed 0

LoopÖòèĀÜä ÃöÕÿë­ÚĂÖ­
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Logic Operation (ลอจิก ออปเปอเรชัน่)
æîÉõÂ Operation âöëóâĀÛÛìæòÂą  AND, OR, NOT

Input ìâóãÅèóâè¬ó ëòÎÎóÔÿÃ­ó

Output ìâóãÅèóâè¬ó ëòÎÎóÔîîÂ (ÝææòßÙ°)

áóêóÅîâßõèÿÖîä°True = ÉäõÈ = 1   False = ÿØĆÉ= 0

ANDOperation(Āæñ)
A B Output

0 0 0

1 0 0

0 1 0

1 1 1

OR Operation(ìäøî)
A B Output

0 0 0

1 0 1

0 1 1

1 1 1

NOT Operation(ăâ¬)
A Output

0 1

1 0

A

B
Output

A

B
Output A Output
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Logic Operation (ลอจิก ออปเปอเรชัน่)

æîÈâóÕúÂóäĂË­ÈóÚÃîÈæîÉõÂÂòÚ

ÅOR: ÿâøćîÂÕ up arrow ìäøî down arrow ÉñăÕ­ÝææòßÙ°ÿÜĆÚ TRUE

ÅAND: ÿâøćîÂÕØòĈÈ up arrow Āæñdown arrow É÷ÈÉñăÕ­ÝææòßÙ°ÿÜĆÚ TRUE
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Logic Operation (ลอจิก ออปเปอเรชัน่)

ÅÿâøćîÂÕ j Āæñ k ßä­îâÂòÚ ìù¬ÚãÚÖ°Éñ ÿÕõÚăÜÃ­óÈìÚ­ó

Å×­óÂÕ s ìäøî d ìù¬ÚãÚÖ°Éñ ìãùÕ
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หุ่นยนตบ์งัคบั

ÅØČóîã¬óÈăäĂì­ìù¬ÚãÚÖ°ìãùÕÿîÈăÕ­āÕãăâ¬Ö­îÈÂÕÿßõćâîöÂÜù¬â Öòèîã¬óÈÿË¬Úÿâøćîăâ¬ÂÕÜù¬âîñăäìù¬ÚãÚÖ°ÂĆÉñìãùÕ
ÿîÈ Ăì­ÿÃöãÚāÅ­ÕÕ­óÚæ¬óÈÚöĈ (ĂÛ­ ςĂì­ĂË­ÛæĆîÂIf, Else,Logic Operation)
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บทท่ี 3 –RGB LED และ While Loop
Project Lab Robotics Education
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LED

ÅìæîÕăà LED ã¬îâóÉóÂ Light Emitting Diode

ÅÿÜĆÚîùÜÂäÔ°ÜäñÿáØ Diode Ì÷ćÈĀÜæè¬óÉñÚČóăàà­óăÕ­ĂÚÿßöãÈØõéØóÈÿÕöãè

ÅØČóÉóÂèòëÕùÜäñÿáØ Semiconductor ÿË¬Ú silicon (ÌõæõÅîÚ) ØöćÚČóăàà­óăÕ­ĂÚÛóÈÂäÔöÿØ¬óÚòĈÚ
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RGB LED

ÅÛÚÛîä°ÕâöăàRGB LED

ÅæîÈëòćÈìù¬ÚãÚÖ°Ăì­ØČóĀÖ¬æñëö

ÅëòćÈìù¬ÚãÚÖ°ØČóăàÂäñßäõÛĀÕÈ/ ÚČĈóÿÈõÚ

ÅëòćÈìù¬ÚãÚÖ°ØČóăàÂäñßäõÛÿìæøîÈ/ â¬èÈ
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Random

ÅÅîâßõèÿÖîä° ëóâóä×generate (ëä­óÈ) ÿæÃ random(ëù¬â) ăÕ­āÕãĂË­ëúÖäÅÔõÖéóëÖä°

ÅĂÚāÜäĀÂäâÿäóÉñëä­óÈÿæÃ Random Õ­èãÅČóëòćÈ pick random

ÅÛæĆîÂ pick random ÉñÿæøîÂÖòèÿæÃäñìè¬óÈ 1-255 ÖóâÖòèîã¬óÈ

ÅÅèóâëè¬óÈëúÈëùÕÃîÈ LED Åøî 255
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Loop Count

ÅÕúè¬óìù¬ÚãÚÖ°èÚ Loop ÿäĆèĀÅ¬ăìÚ?

ÅĂÚ 10 èõÚóØö ìù¬ÚãÚÖ°ØČóÈóÚăÜ_______Loop

ÅÉóÂÂóäØÕæîÈ ìÚ÷ćÈLoop ĂË­ÿèæóÿØ¬óÂòÛ:   ÉČóÚèÚæúÜ=_______èõÚóØö

LoopØöć LoopCount Loop Count + 1

1 0 0 + 1 = 1

2 1 1 + 1 = 2

3 2 2 + 1 = 3

4 3

5

6 40



Repeat Until Loop

ÅRepeat until ÅøîLoop ØöćÉñØČóÈóÚèÚăÜÿäøćîãą ÉÚÂè¬ó ÂäÔöÉñÿÜĆÚÉäõÈ 

ÅCount ÉñÿäõćâØöć 0ĀæñâöÂóäÚòÛăÜÿäøćîãą ÉÚÂè¬óÉñâöÂóäÂÕ space

ÅÿâøćîÂÕ Space ÉñØČóĂì­Öòè count reset ÂæòÛăÜØöć 0Ăìâ¬ĀæñÿäõćâÚòÛăÜÿäøćîãą îöÂäîÛ

ÿâøćîÂäÔöÚöĈÿÜĆÚÉäõÈ
×÷ÈÉñâöÂóäîîÂÉóÂæúÜ
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LED ท่ีไล่เฉดสี

ÅÚöćÅøîāÜäĀÂäâØöćÉñăæ¬ëöăàÉóÂëöĀÕÈÿÜĆÚëöÿÃöãè

ÅÖîÚØöćÿÃ­ó repeat until loop(While Loop) ÖîÚĀäÂ ÖòèĀÜä count = 0

ÅÕ­èãÂóäèÚ repeat until loop ĀÖ¬æñÅäòĈÈÖòèĀÜä count ÉñÿßõćâÃ÷ĈÚØöæñìÚ÷ćÈ

ÅÿâøćîÖòèĀÜä count ÿßõćâÉÚâóÂÂè¬ó 255 ÂäÔöëČóìäòÛÂóäîîÂÉóÂ repeat until loop ÉñÿÜĆÚÉäõÈ ĀæñâöÂóäîîÂÉóÂ 
repeat until loop

Start
Loop Forever

Set count = 0
Repeat until loop

Set LED, R= 255 ςcount, G = count, B = 0
Set count = count+ 1

Öòèîã¬óÈÂóäÿÃöãÚ
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LED ไล่เฉดสี (โจทยเ์กบ็คะแนน)

ÅØČóĂì­ LED ăæ¬ÿÊÕëö ÉóÂ ĀÕÈăÜÿÃöãè ÉóÂÿÃöãèăÜÚČĈóÿÈõÚ ÉóÂÚČĈóÿÈõÚăÜĀÕÈ
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บทท่ี 4 –หุ่นยนตเ์ดินตามเส้น
Project Lab Robotics Education
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หุ่นยนตเ์ดินตามเส้น –Line Follower Sensor

ÅëČóìäòÛÂóäÿÕõÚÖóâÿë­ÚÿäóÉñĂË­ LineFollower SensorÌ÷ćÈÜäñÂîÛÕ­èãÿÌÚÿÌîä°ëîÈËùÕÅøî Sensor 1 Āæñ Sensor 2

ÅĀÖ¬æñËùÕ SensorÜäñÂîÛÕ­èã Öòèë¬È ĀæñÖòèäòÛ ĀëÈ Infrared (IR)

ÅëöîñăäëñØ­îÚĀëÈInfrared ăÕ­âóÂìäøîÚ­îã? ëöÕČóÉñëñØ­îÚĀëÈ ______    ëöÃóèÉñëñØ­îÚĀëÈ _______

Öòèë¬ÈĀëÈ IR

ÖòèäòÛĀëÈ IR

Öòèë¬ÈÖòèäòÛ
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ทดลอง Output ของ Line Follower Sensor ใน 
Scratch Mode
ÅÖòèîã¬óÈÂóäĂË­ÖòèĀÜäî¬óÚÅ¬ó Line Follower Sensor

Sensor2 Sensor 1 Output

ÕČó ÕČó 0

ÕČó Ãóè 1

Ãóè ÕČó 2

Ãóè Ãóè 3

Sensor Output = 0

Sensor Output = 1

Sensor Output = 2

Sensor Output = 3
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หุ่นยนตเ์ดินตามเส้น –กลยทุธ์

ÅÿäóÉñØČóĂì­ìù¬ÚãÚÖ°ÿÕõÚÖóâÿë­ÚăÕ­îã¬óÈăä?

Å×­óÅ¬óÿÌÚÿÌîä°ÿØ¬óÂòÛ 3 (ÿÉîëöÃóèØòĈÈÅú¬)  ÉñØČóîã¬óÈăäÕö?
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หุ่นยนตเ์ดินตามเส้น

ÅÿÃöãÚāÅ­ÕÅČóÖîÛ
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โจทยเ์กบ็คะแนน: หุ่นยนตเ์ดินตามเส้น + ไฟกระพริบ

ÅØČóîã¬óÈăäĂì­ăàÃîÈìù¬ÚãÚÖ°ÂäñßäõÛÿÜĆÚëîÈëößä­îâÂòÛÿÕõÚÖóâÿë­Ú

ÅĂÛ­ ςăâ¬ëóâóä×ĂË­ wait(ÿßäóñ wait ÉñØČóĂì­āÜäĀÂäâÅ­óÈÂóäØČóÈóÚØöćÅČóëòćÈ waitĀæñÉñÿæõÂî¬óÚ
Å¬óÿÌĆÚÿÌîä° ĀæñØČóÂóäÅèÛÅùâĂì­ìù¬ÚãÚÖ°ÿÕõÚÖóâÿë­ÚăÜËòćèÃÔñ)

ÅĂÛ­ςĂË­ÖòèĀÜä Loop Count

ÅĂÛ­ςĂË­ If Statement

ÅĂÛ­ ςĂË­ÿÅäøćîÈìâóãÅÔõÖéóëÖä° âóÂÂè¬ó Ú­îãÂè¬ó
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หุ่นยนตเ์ดินตามเส้น + ไฟกระพริบ (โจทยเ์กบ็คะแนน)

ÅØČóîã¬óÈăäĂì­ăàÃîÈìù¬ÚãÚÖ°ÂäñßäõÛÿÜĆÚëîÈëößä­îâÂòÛÿÕõÚÖóâÿë­Ú
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บทท่ี 5 –หุ่นยนตห์ลบหลีกส่ิงกีดขวาง
Project Lab Robotics Education
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Ultrasonic Sensor

ÅÉóÂÅæøćÚØöćëñØ­îÚÂæòÛ Ultrasonic Sensor ÉñĂË­èòÕäñãñØóÈăÕ­îã¬óÈăä?

Receiver

Transmitter
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Measure Ultrasonic Sensor
ÅĂÚäñÕòÛßøĈÚÑóÚëõćÈØöćÿäóăÕ­ÉóÂ ultrasonic sensor ÅøîÿèæóÃîÈÂóäÜæ¬îãÅæøćÚÉóÂ transmitter ĀæñÿèæóØöćăÕ­äòÛÅæøćÚëñØ­îÚÉóÂ 

receiver

ÅÉóÂÿèæóÚöĈÿäóÉñÅČóÚèÔäñãñØóÈ āÕãÅèóâëòâßòÚÙ°äñìè¬óÈ ÅèóâÿäĆè äñãñØóÈ Āæñ ÿèæó Åøî

ÅèóâÿäĆè
äñãñØóÈ
ÿèæó ìäøî                       ÅèóâÿäĆèÿèæóäñãñØóÈ

ÅÅæøćÚ ultrasonic ÿÜĆÚÅæøćÚÿëöãÈËÚõÕìÚ÷ćÈØöćâöÅèóâ×öćëúÈÉÚâÚùêã°ăâ¬ëóâóä×ăÕ­ãõÚ 
āÕãØòćèăÜÿëöãÈÿÕõÚØóÈĂÚîóÂóéÕ­èãÅèóâÿäĆèÜäñâóÔ 340 m/s

ὸ ÿèæóØöćÜæ¬îãÅæøćÚ

ὸ ÿèæóØöćäòÛÅæøćÚ

Ὠ äñãñØóÈ×÷ÈèòÖ×ù

Ὠ

1. ãõÈÅæøćÚØöćÿèæó 26.00èõÚóØö äòÛÅæøćÚëñØ­îÚăÕ­Øöćÿèæó 26.05èõÚóØö èòÖ×ùîãú¬ì¬óÈÉóÂÿÌÚÿÌîä°ÿØ¬óăìä¬? 
îã¬óæøâĂë¬ìÚ¬èãäñãñØóÈØöć×úÂÖ­îÈ

2. ØČóăâ×÷ÈÖ­îÈâöÂóä ìóäÕ­èãëîÈ ( /2) ĂÚëúÖäÚöĈ
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Measure Ultrasonic Sensor

ÅèòÕĀæñĀëÕÈÝæäñãñØóÈāÕãĂË­ Ultrasonic Sensor

ÅëòÈÿÂÖîñăäăÕ­Û­óÈÉóÂÅ¬óØöćî¬óÚăÕ­? Å¬óÚòĈÚÚõćÈăìâ? (ÃÚóÕăìÚ) Å¬óÚòĈÚĀâ¬ÚãČóăìâ?(ÉñÖäèÉëîÛăÕ­îã¬óÈăä)
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Measure Ultrasonic Sensor

ÅæîÈØČóÂóäØÕæîÈ Ăì­ Ultrasonic Sensor èòÕäñãñì¬óÈÉóÂèòÖ×ùØöćîãú¬ÚõćÈąØöćäñãñ 10 cmæîÈèóÕ 
graph Õúè¬óÅ¬óØöćî¬óÚăÕ­ÉñÿÜĆÚîã¬óÈăä?

Time (s)
ÿèæó (èõÚóØö)

Ultrasonic Sensor (cm)

Å¬óĂÚîùÕâÅÖõ10 cm

0
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Obstacle Avoidance

ëõćÈÂöÕÃèóÈ

56



Obstacle Avoidance

ÅÿÃöãÚāÜäĀÂäâëČóìäòÛìù¬ÚãÚÖ°Øöćëóâóä×ìæÛëõćÈÂöÕÃèóÈ ìù¬ÚãÚÖ°ÖòèÚöĈÉñèõćÈÖäÈăÜÿäøćîãąÉÚÂè¬óÉñÿÉîëõćÈÂöÕ
ÃèóÈĀæ­èÉ÷ÈØČóÂóäÿæöĈãèìæÛ ÿâøćîÿæöĈãèìæÛĀæ­èÂĆÉñèõćÈÖäÈÖ¬îăÜ



Random Obstacle Avoidance

ÅÿÃöãÚāÜäĀÂäâĂì­ìù¬ÚãÚÖ°âöÛùÅæõÂ ìù¬ÚãÚÖ°ÖòèÚöĈÉñâöÂóäëù¬âØõéØóÈÂóäÿÕõÚ ĀæñÂóäÿæöĈãè

ÅÂóäëù¬âØõéØóÈÿÕõÚÃÔñØöćăâ¬âöëõćÈÂöÕÃèóÈîãú¬Ã­óÈìÚ­ó

ÿæøîÂÅèóâÿäĆèĂìâ¬ØùÂąÅäòĈÈØöć count âóÂÂè¬ó 1000

ÿÉîëõćÈÂöÕÃèóÈĀæ­èÿæöĈãèÌ­óãìæÛ

ÿßõćâcount Øöæñ 1

ÂČóìÚÕÅ¬óÖòĈÈÖ­Ú ØČóÚöćÅäòĈÈÿÕöãè

mBotāìâÕ



Random Obstacle Avoidance

ÉóÂāÜäĀÂäâìù¬ÚãÚÖ°ĂÚìÚ­óØöćĀæ­è ÉÈÖîÛÅČó×óâÿìæ¬óÚöĈ îã¬óæøâĂË­ mBotāìâÕ ÿßäóñìù¬ÚãÚÖ°ÉñØČóÈóÚăÕ­ÿäĆèÂè¬óĂÚ 
Scratch āìâÕ

1. ìù¬ÚãÚÖ°ÉñÿäõćâÿæöĈãèÿâøćîì¬óÈÉóÂèòÖ×ùÿÜĆÚäñãñØóÈÿØ¬óăìä¬?

2. ×­óìÚ÷ćÈæúÜÃîÈāÜäĀÂäâĂË­ÿèæó 0.001èõÚóØö ìù¬ÚãÚÖ°ÉñÿæøîÂØõéØóÈÿÕõÚØùÂąÂöćèõÚóØö

3. ×­óÿäóĂì­ìù¬ÚãÚÖ°ëù¬âØõéØóÈĂìâ¬ØùÂąæúÜ ÉñÿÂõÕîñăäÃ÷ĈÚ? ìù¬ÚãÚÖ°ÉñÿÅæøćîÚăìèîã¬óÈăä? ØČóăâ?



Random Obstacle Avoidance (โจทยเ์กบ็คะแนน)

ÅÖîÚÚöĈìù¬ÚãÚÖ°ÿäóëù¬âØõéØóÈÿÕõÚăÜÃ­óÈìÚ­óăÕ­Āæ­è āÉØã°ÃîÈÿäóÖîÚÚöĈÂĆÅøîÖ¬îãîÕāÜäĀÂäâëù¬âØõéØóÈØöćÉñ
ÿæöĈãèĀÖ¬æñÅäòĈÈ ÿÃöãÚāÜäĀÂäâØöćëČóÿäĆÉÕ­óÚæ¬óÈÚöĈ



บทท่ี 6 –หุ่นยนตเ์ขาวงกต
Project Lab Robotics Education
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เขาวงกตหน่ึงทิศทาง

ÅØČóĂì­ìù¬ÚãÚÖ°îîÂÉóÂÿÃóèÈÂÖ

ÅāÕãĂË­ Ultrasonic Sensor
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เขาวงกตหน่ึงทิศทาง (Repeat Until)

Åÿäóëóâóä×ëòćÈÈóÚìù¬ÚãÚÖ°Ăì­ØČóÈóÚÿÜĆÚÃòĈÚÿÜĆÚÖîÚăÕ­āÕãÂóäĂË­ Repeat Until ĀæñÿäóÉñĀÛ¬È
āÜäĀÂäâÿäóÿÜĆÚëòÕë¬èÚ

ÅÖòèîã¬óÈ
1. ìù¬ÚãÚÖ°ÿÕõÚÖäÈÿäøćîãąÉÚÿÉîÂČóĀßÈ
2. ìù¬ÚãÚÖ°ÿæöĈãèÌ­óã 0.6èõÚóØö
3. ìù¬ÚãÚÖ°ÿÕõÚÖäÈÿäøćîãąÉÚÿÉîÂČóĀßÈ
4. ìù¬ÚãÚÖ°ìãùÕ
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เขาวงกตหน่ึงทิศทาง (Variable and If Statement)

Åÿäóëóâóä×ëòćÈÈóÚìù¬ÚãÚÖ°Ăì­ØČóÈóÚÿÜĆÚÃòĈÚÿÜĆÚÖîÚăÕ­āÕãÂóäĂË­ ÖòèĀÜä(Variable) Āæñ 
(if Statement) ÿßøćîØöćÉñĀÛ¬ÈāÜäĀÂäâÿäóÿÜĆÚëòÕë¬èÚ ëČóìäòÛÂóäØČóÈóÚĂÚĀÖ¬æñë¬èÚ

Start
Set stage= 0
Forever Loop

If ultrasonic sensor < 20 then
if stage= 1 then 

forward
if stage= 0 then 

turn left
wait 0.6s 
set stage= stage+1

Else
run forward

1. ìù¬ÚãÚÖ°ÿÕõÚÖäÈÿäøćîãąÉÚÿÉîÂČóĀßÈ
2. stage = 0 ìù¬ÚãÚÖ°ÿæöĈãèÌ­óã 0.6 èõÚóØö
3. ÜäòÛĂì­ stage = 1
4. ìù¬ÚãÚÖ°ÿÕõÚÖäÈÿäøćîãąÉÚÿÉîÂČóĀßÈ
5. stage = 1 ìù¬ÚãÚÖ°ìãùÕ
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เขาวงกตหน่ึงทิศทาง (โจทยเ์กบ็คะแนน)

ÅĂË­ÂääâèõÙöĂË­ ÖòèĀÜä (Variable)Āæñ if statement ÿßøćîĂì­ìù¬ÚãÚÖ°ÿÕõÚîîÂÉóÂÿÃóèÈÂÕăÕ­ëČóÿäĆÉ ÿÃöãÚāÜäĀÂäâØöćÿëäĆÉĀæ­èÕ­óÚæ¬óÈÚöĈ
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บทท่ี 7 –หุ่นยนตเ์ขาวงกต เลือกทิศทางเอง
Project Lab Robotics Education
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เขาวงกต

ÅØČóĂì­ìù¬ÚãÚÖ°îîÂÉóÂÿÃóèÈÂÖ

ÅāÕãĂË­ Ultrasonic Sensor
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เขาวงกต - หุ่นยนตเ์ลือกทางเล้ียวดว้ยตวัเอง

ÅÿÃöãÚāÜäĀÂäâĂì­ìù¬ÚãÚÖ°îîÂÉóÂÿÃóèÈÂÖăÕ­ăâ¬è¬óÉñÿÃ­óÉóÂØóÈăìÚÂĆÖóâ
ÅÉñØČóîã¬óÈăä×­óÿäóăâ¬äú­è¬óØóÈāæ¬Èîãú¬Õ­óÚÌ­óãìäøîÃèó?

Åìù¬ÚãÚÖ°ÉñÖ­îÈÖòÕëõÚĂÉÿîÈ

ÅĂì­ìù¬ÚãÚÖ°Ö­îÈÖäèÉëîÛè¬óØóÈăìÚāæ¬ÈĀæñĂì­ÿÕõÚăÜØóÈÚòĈÚ
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เขาวงกดหน่ึงทิศทาง (โจทยเ์กบ็คะแนน)

ÅāÉØã°Ã­îÚöĈÉñÿÂĆÛÅñĀÚÚÉóÂÂóäÜÐõÛòÖõÃîÈìù¬ÚãÚÖ°ĂÚëÚóâ

ÅBasic Score: ØČóĂì­ìù¬ÚãÚÖ°ëóâóä×ÿÕõÚîîÂÉóÂÿÃóèÈÂÕăÕ­ăâ¬è¬óÉñÿÃ­óÉóÂÕ­óÚăìÚÂĆÖóâ

ÅBonus Score: ìù¬ÚãÚÖ°ÿÕõÚîîÂÉóÂÿÃóèÈÂÕ Āæ­èìòÚÂæòÛ Āæ­èÿÕõÚÂæòÛâóØöćÉùÕÿäõćâÖ­ÚăÕ­
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บทท่ี 8 –สรุปการเรียน การสอน หุ่นยนต์
Project Lab Robotics Education
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สอนใหส้นุก

1. ØČóĂì­ÚòÂÿäöãÚËîÛ Ăì­ëÚùÂ

2. ÅèóâËîÛÉñØČóĂì­âöÅèóâëÚĂÉ

3. ëÚĂÉĀæ­èÂĆÉñÃãòÚĂÞ¬ìóÅèóâäú­ ÿäöãÚäú­Õ­èãÖòèÿîÈ

ëÚùÂ

ëÚĂÉ

ÿäöãÚäú­Õ­èãÖòèÿîÈ
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จดักิจกรรมท่ีสนุก

Åìù¬ÚãÚÖ°ÛòÈÅòÛ ĀÛÛ balloon fight

Åìù¬ÚãÚÖ°ÛòÈÅòÛ ĀÛÛÿÖñàùÖÛîæ
Åìù¬ÚãÚÖ° Ìúāâ¬îòÖāÚâòÖõ
Åìù¬ÚãÚÖ° ãõÈæúÂÜõÈÜîÈ
Åìù¬ÚãÚÖ°ë¬ÈÃîÈ
Åìù¬ÚãÚÖ° ÜæúÂÖ­Úăâ¬
Åìù¬ÚãÚÖ°æÛÂäñÕóÚîòÖāÚâòÖõ
Åëä­óÈÿÅäøćîÈÿæ¬Ú ÿÂâÂÕ
Åëä­óÈÿÂâë°Scratch
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เนน้การลงมือท า

ÅÿäöãÚäú­Ý¬óÚÂóäæÈâøîØČó

ÅâöÜäñëÛÂóäÔ°ÉäõÈ ÿËøćîâāãÈØåêÏöĀæñÂóäØČóÈóÚÉäõÈÿÃ­óÂòÚăÕ­

ÅÿÃ­óĂÉ hardware ÉäõÈą ÿË¬Ú sensor, motor, computer

Å×­óăâ¬æÈâøîØČóÉäõÈą ÚòÂÿäöãÚÉñăÕ­áóßØöćăâ¬ÅäÛîÈÅ°ÜäñÂîÛ

άTell me and I forget, teach me and I may remember, involve me and I learn.έ
- Benjamin Franklin

KNOWLEDGETheory Practical

äòÛäú­Õ­èã
ÜäñëóØëòâÝòë
ëòÎËóÖÎóÔ
ÜäñëÛÂóäÔ°

äòÛäú­Õ­èã
ÿìÖùÝæ
ÂóäÅõÕèõÿÅäóñì°
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ใจความส าคญัของเน้ือหาคือ Concept

ÅÅèóâäú­Ö¬óÈąÂĆÅøî ÂóäÿÃ­ó concept (ÜäñÿÕĆÚëČóÅòÎ)ÚöćĀìæñ
ÅÿË¬Ú concept ÃîÈ ÅèóâÿäĆè Åøî äñãñØóÈ ÿØöãÛÂòÛÿèæó
ÅÿË¬Ú concept ÃîÈ ÂóäÅúÔ Åøî ÂóäÛèÂÌČĈóÂòÚìæóãąäîÛ
ÅÿË¬Ú concept ÃîÈ æúÜ ÅøîÂóäèÚØČóÅČóëòćÈāÕãÅîâßõèÿÖîä°
ÅÿË¬Ú concept ÃîÈ ÖòèĀÜä ÅøîÂóäÿÂĆÛÅ¬óÛóÈîã¬óÈ ëČóìäòÛØöćÿäóÉñÚČóâóĂË­ăÕ­îöÂ

ÅÿÃ­óĂÉ concept ÅøîäóÂÑóÚëČóìäòÛÂóäÃãóãÖ¬îãîÕÅèóâäú­

Å×­óÅèóâÿÃ­óĂÉäñÕòÛßøĈÚÑóÚăâ¬Õö ăâ¬×úÂÖ­îÈ ÂĆÉñÖ¬îãîÕăÕ­ãóÂÅèóâäú­äñÕòÛßøĈÚÑóÚ

Åèóâäú­äñÕòÛÂæóÈ

Åèóâäú­äñÕòÛëúÈ

The Key is toΧ

Understand What & Why & How
ÿÃ­óĂÉÿÚøĈîìóÿÃ­óĂÉÿìÖùÝæÿÃ­óĂÉÂääâèõÙö
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พฒันาความเขา้ใจ Concept ดว้ยตวัอยา่ง

ÅConcept ÚòĈÚâòÂÉñÿÜĆÚÿäøćîÈØöćÚóâÙääâ 

ÅÌ÷ćÈăâ¬È¬óãØöćÉñ ÿìĆÚáóßĀæñ ØČóÅèóâÿÃ­óĂÉ

ÅÿßøćîÿÜæöćãÚ Concept ÿÜĆÚ äúÜÙääâÿäóÉñĂË­ Öòèîã¬óÈĀæñ ÂóäæÈâøîØČó

ÅßîæÈâøîØČóÛ¬îãąÿÃ­ó ÿäóÉñÿìĆÚáóßØöćËòÕÿÉÚÃ÷ĈÚ

ÅÿâøćîÿÃ­óĂÉ concept ÃîÈÂóäÿÃöãÚāÜäĀÂäâăâ¬ăÕ­ØČóĂì­ÿÃöãÚāÜäĀÂäâÿÜĆÚ ÿäóÖ­îÈÞ÷ÂÜÐõÛòÖõÕ­èã

CONCEPTUAL
UNDERSTANDING
ÿÃ­óĂÉ ÿÚøĈîìó ÿìÖùÝæ 
ÂääâèõÙö

PROCEDURAL
PRACTISE
ìâòćÚÞ÷ÂÞÚ

KNOLEDGE & 
UNDERSTANDING
Åèóâäú­ Āæñ ÿÃ­óĂÉ
Øöćæ÷ÂÌ÷ĈÈ
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พลิกแพลงใชค้วามรู้ Applied Sciences

ÅÅèóâäú­ÿÊãąăâ¬ăÕ­Â¬îĂì­ÿÂõÕÜäñāãËÚ°

ÅÜäñāãËÚ°ÿÂõÕÃ÷ĈÚÿâøćîÚČóÅèóâäú­âóĂË­ÖîÛāÉØã°ĂÚËöèõÖÉäõÈ ÿË¬Ú
VÜäñāãËÚ°ÃîÈÂóäÅČóÚèÔāÅäÈëä­óÈ ÿÂõÕÃ÷ĈÚÿâøćîëä­óÈÿÜĆÚëñßóÚĂì­ÅÚÃ­óâĀâ¬ÚČĈó
VÜäñāãËÚ°ÃîÈÂóäëä­óÈìù¬ÚãÚÖ° ÿÂõÕÿâøćîëä­óÈÿÅäøćîÈÉòÂäØöćÿßõćâÝæÝæõÖĂì­āäÈÈóÚ
VÜäñāãËÚ°ÃîÈÂóäÿÃöãÚāÜäĀÂäâ ÿÂõÕÿâøćîÿäóÿÃöãÚāÜäĀÂäâØöćË¬èãĂÚÂóäØČóÈóÚĀÛÛ Microsoft Word

ÅÿäóÖ­îÈÞ÷ÂĂì­ÚòÂÿäöãÚäú­ÉòÂÜäñãùÂÖ°ĂË­Åèóâäú­Øöćâö ÿßøćîÖîÛāÉØã°ØöćĀÖÂÖ¬óÈÂòÚîîÂăÜ

ÅÿßäóñāÉØã°ĂÚāæÂÚòĈÚâöâóÂăâ¬äú­ÉòÂÉÛ ÿäóÉ÷Èăâ¬ëóâóä×ØöćÉñÞ÷ÂëČóìäòÛØùÂąāÉØã°ØùÂąë×óÚÂóäÔ°ăÕ­ ëõćÈØöć
ÿäóÞ÷ÂăÕ­ÅøîÂóääú­ÉòÂÂóäßæõÂĀßæÈ ĀæñÜäñãùÂÖ°ĂË­Åèóâäú­ÿßøćîĀÂ­ÜòÎìóÖ¬óÈąÚóą

ÿäóÖ­îÈÂóäÞ÷ÂĂì­ÚòÂÿäöãÚ ÅõÕāÉØã°ÿÜĆÚĀæñ ÜäñãùÂÖ°ĂË­Åèóâäú­ÿßøćîÖîÛāÉØã°
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ตวัอยา่งการประยกุตค์วามรู้

ÃòĈÚØöć1      ëîÚ Concept ÿÂöćãèÂòÛ ÖòèĀÜä If StatementĀæñ Logic Operations

ÃòĈÚØöć2      ëîÚÂóäĂË­ÖòèĀÜä If Statement Āæñ Logic Operations Õ­èãÖòèîã¬óÈÖ¬óÈą

ÃòĈÚØöć3      Ăì­ÚòÂÿäöãÚÜäñãùÂÖ°ĂË­Åèóâäú­ concept ÿìæ¬óÚöĈĂÚÂóäÖîÛāÉØã°Ăìâ¬ÿË¬ÚāÜäĀÂäâä×ÛòÈÅòÛØöć  

ìãùÕÿîÈÿâøćîăâ¬ÂÕÜù¬â
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สรุปแบบการเรียนรู้

ëîÚ Concept
Öòèîã¬óÈÂóäĂË­ÈóÚ

Concept

Þ÷ÂÞÚ ÜäñãùÂÖ°ĂË­ 
Concept ÿßøćîÖîÛ

āÉØã°

ßòÓÚóîÈÅ°Åóâäú­

ÿâøćîĀâ¬ÚĂÚîÈÅ°Åèóâäú­
Ăì­Þ÷ÂÅõÕāÉØã°Õ­èãÖòèÿîÈ
ÿÜæöćãÚÅèóâäú­ÿÜĆÚÜäñāãËÚ°

ÅõÕāÉØã°Õ­èãÖòèÿîÈ

KNOWLEDGE

ÚèòÖÂääâ
ëä­óÈÜäñāãËÚ°

CREATIVITY & INNOVATION
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CREATIVITY & INNOVATIONตวัอยา่งการพฒันาความรู้

ëîÚ ÿÂöćãèÂòÛ 
If Statement

Öòèîã¬óÈÂóäĂË­ÈóÚ
If Statement

Þ÷ÂÞÚ ÜäñãùÂÖ°ĂË­ 
If Statement
ÿßøćîÖîÛāÉØã°

ßòÓÚóîÈÅ°Åóâäú­

If Statement KNOWLEDGE

IDEA: ÿÅäøćîÈÉòÂäØöć
ÖòÕëõÚĂÉÿîÈ

ØČóăà×ÚÚØöćÿÜõÕ/ÜõÕ
Õ­èãÖòèÿîÈÖóâÅèóâ
âøÕ/ëè¬óÈ

ÿâøćîĀâ¬ÚĂÚîÈÅ°Åèóâäú­
Ăì­Þ÷ÂÅõÕāÉØã°Õ­èãÖòèÿîÈ
Ö¬îãîÕÿÜæöćãÚÅèóâäú­ÿÜĆÚÜäñāãËÚ°
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CREATIVITY & INNOVATION
ตวัอยา่งการพฒันาความรู้

ëîÚ ÿÂöćãèÂòÛ 
Ultrasonic 

Sensor

Öòèîã¬óÈÂóäĂË­ÈóÚ
Ultrasonic 

Sensor

Þ÷ÂÞÚ ÜäñãùÂÖ°ĂË­ 
Ultrasonic 

Sensor
ÂòÛÿÃóèÈÂÖ

ßòÓÚóîÈÅ°Åóâäú­

Ultrasonic Sensor KNOWLEDGE

ÿâøćîĀâ¬ÚĂÚîÈÅ°Åèóâäú­
Ăì­Þ÷ÂÅõÕāÉØã°Õ­èãÖòèÿîÈ
Ö¬îãîÕÿÜæöćãÚÅèóâäú­ÿÜĆÚÜäñāãËÚ°

IDEA: ä×ãÚÖ°Øöćăâ¬
âöèòÚÃòÛËÚ  

ëä­óÈäñÛÛä×ãÚÖ°Øöć
ÿÛäÂîòÖāÚâòÖõ
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ไม่มีค าตอบท่ีถูกตอ้งแบบเดียว

Åăâ¬âöëúÖäëČóÿäĆÉëČóìäòÛÅČóÖîÛØöć×úÂÖ­îÈ

ÅÂóäîîÂĀÛÛ ìù¬ÚãÚÖ° ÿÅäøćîÈÉòÂä ìäøî āÜäĀÂäâ ÚòĈÚëóâóä×ØČóăÕ­ìæóÂìæóãäúÜĀÛÛ

ÅìæóãÅäòĈÈÂóäØöćÉñÛîÂè¬óèõÙöĂÚÕöØöćëùÕÚòĈÚ èòÕăÕ­ãóÂĀæñÂĆÃ÷ĈÚîãú¬ÂòÛ ÂäÔöÂóäĂË­ÈóÚ

ÅìæóãÅäòĈÈÂóäØöćÉñÛîÂè¬óîñăäÕöÂè¬óÂòÚÿÜĆÚÿäøćîÈ ÚóâÙääâØöćÃ÷ĈÚîãú¬ÂòÛÅèóâËîÛÃîÈÛùÅÅæ

ÅĀÖ¬ÛóÈÅäòĈÈÿäóÂĆëóâóä×ÛîÂăÕ­è¬ó èõÙöÚöĈÕöØöćëùÕÿäøćîÈÿìæ¬óÚöĈÿäóÖ­îÈèõÿÅäóñì°ÖóâÂäÔö

άîã¬óÖöÂäîÛĂì­ÚòÂÿäöãÚÿßäóñè¬óÅČóÖîÛÚòĈÚâöăÕ­ìæóÂìæóã
Ăì­āîÂóéÚòÂÿäöãÚÅ­ÚìóÅČóÖîÛÃîÈÿÃóέ 
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สอนใหคิ้ดเป็น

ÅëùÕØ­óãĀæ­èëõćÈØöćÿäóÖ­îÈÂóäëîÚÅøîĂì­ÚòÂÿäöãÚ ÅõÕÿÜĆÚ

ÅÿßäóñÿâøćîÚòÂÿäöãÚÅõÕÿÜĆÚĀæ­è ÂĆÉñëóâóä×ÿäöãÚäú­ÿßõćâÿÖõâăÕ­ÖòèÿîÈăÕ­ØòĈÈËöèõÖ 

ÅÂóä ÅõÕÿÜĆÚ ëČóÅòÎÂè¬ó Åèóâäú­

ÅĂì­ÿèæóÂòÛÚòÂÿäöãÚØöćÉñ  Å­Úìó Āæñ ÅõÕÅ­Ú ÅČóÖîÛ ÚöćÅøîÂóäÞ÷ÂÅõÕĂì­ÿÜĆÚ

Åÿßøćîăâ¬Ăì­ÚòÂÿäöãÚã¬îØ­î Ë¬èãĂì­ÅČóÖîÛÂ¬îÚØöćÚòÂÿäöãÚÉñìâÕëÚùÂ

Key: ×­óìâòćÚĂì­ÚòÂÿäöãÚÞ÷ÂÅõÕĀæñĀÂ­ÜòÎìó 
ÚòÂÿäöãÚÂĆÉñÿÜĆÚÝú­âöÅèóâëóâóä×ØöćÉñìóØóÈîîÂ

ăÕ­Õ­èãÖòèÿîÈ
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