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ᑲᔪᖏᖅᓴᐃᔪᓕᕆᔩᑦᐃᓕᓐᓂᐊᕐᓃᑦ

ᑭᒡᒐᖅᑐᐃᓃᑦ

ᓴᓇᔭᐅᓂᖓᐃᑲᔫᑎᒃᓴᑦ

ᓴᓈᒃᓴᑦ

ᖃᐅᔨᒃᑲᓐᓂᕈᒪᒍᕕᑦ ᖃᓄᐃᓕᐅᖅᐸᖕᒪᖔᑦᑕ, ᐃᑭᐊᖅᑭᕕᑦᑎᓐᓄᐊᕐᓗᑎᑦ ᐅᕗᖓ 

Ampere−ᑯᑦ ᒪᓕᓲᖑᕗᑦ ᐊᑐᔅᓲᔭᕈᓐᓇᖅᑐᒥᒃ ᐱᓕᕆᔾᔪᓯᕐᒥᒃ ᐃᑲᔪᖅᓱᕐᓗᒋᑦ 
ᐱᓕᕆᐊᖑᓪᓗᐊᑕᖅᑐᑦ ᐃᓅᑉ ᐃᓕᓐᓂᐊᖅᑕᖓᓄᑦ STEAM−ᒥᑦ ᐃᓕᓐᓂᐊᕐᓂᕐᒥᒃ. 
ᐱᓇᔪᒃᐸᒃᐳᒍᑦ ᐱᑎᑦᑎᔪᒪᓪᓗᑕ ᐃᓕᓴᐃᔨᓂᒃ ᐃᓕᓐᓂᐊᖅᑎᓂᒡᓗ ᐱᕕᒃᓴᓂᒃ 

ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒡᓗ ᑕᒪᐃᓐᓄᑦ ᐊᑐᓂᑦ ᐊᑐᖅᑕᐅᕙᓪᓕᐊᕙᒃᑐᓄᑦ. 

−ᖑᔫᑉ ᐊᑐᕐᓂᕆᔭᖓ
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l  l  l

ᑐᕌᕈᑖ: 87 Adelaide St N, Lindsay, Ontario  K9V 4L4
root_stem@amp.ca
rootandstem.ca

l  l  l

ᐅᓄᖅᑑᓕᐅᖅᑕᐅᔪᖅ Oshawa−ᒥᑦ, ᐋᓐᑎᐅᕆᐅ, 
ᓴᖅᑭᑕᐅᔪᖅ Maracle, Inc

l  l  l

ᐅᖃᓕᒫᒐᓕᐅᖅᑎ 
ᕋᐃᔭᓐ ᐋᓕᕗ

ᐅᖃᓕᒫᒐᓕᕆᓂᕐᒧᑦ ᓯᕗᓕᖅᑎ
ᑎᐅᓪᓯ ᑲᐅᓛᔅᑭ

ᐅᖃᓕᒫᒐᓕᕆᔨᐅᑉ ᐃᑲᔪᖅᑎᖓ
ᓈᑎᐊ ᓯᑳᑦ

ᐊᔾᔨᖓᓂᑦ ᐋᖅᑭᒃᓱᐃᔨ 
ᓂᑯᓚᔅ ᑕᐃᕕᔅ 

ᓴᓇᒪᓂᖓ ᐊᒻᒪ ᐋᖅᑭᒃᓯᒪᓂᖓ 
Maracle Inc

ᓴᓇᙳᐊᕐᓂᕐᒧᑦ ᖃᓄᐃᓕᖓᓂᖓ
ᓯᑕᕙᓂ ᐋᒥᐅᓪ, ᐃᒪᓕ ᑳᓐᕕᐅᑦ, ᑭᐊᓕ ᐃᖕ, ᒥᐊᕆᐋᓇ 
ᕘᓇᓐᑕᔅᓐ, ᐊᓖᓴ ᕉ

ᑎᑎᕋᐅᔭᖅᓯᒪᔪᖅ ᖄᖓᓃᑦᑐᒥᑦ
ᓵᓐᑎᐅᓪ ᔮᖕ

ᑕᖅᓴᐅᑉ ᑕᐅᑦᑐᖓ 
X-ing−ᑯᑦ ᓴᓇᒪᓂᖓ 

ᐃᑲᔪᖅᑏᑦ
ᐊᐃᓴ ᐊᒃᐊᓚᖅ, ᒦᑲ ᐊᕿᐊᕈᖅ, ᓯᐅᕋᓐ ᐊᔅᓯᐊᒃᒃ, ᑖᓐᓄ ᐱᒡ 
ᑲᓅ, ᐋᔅᑎᓐ ᑰᓯᑳᕐ, ᐳᕋᐃᔭᓐ ᒪᒃᓛᒃᓚᓐ  

l  l  l

ᒪᓕᒃᑎᒍᑦ ᐅᕙᓂ @amperecanada

AMPERE−ᖑᔫᑉ ᒥᒃᓵᓄᑦ
Ampere−ᑯᒃ, ᑮᓇᐅᔭᓕᐅᕈᑎᖃᕋᓱᖏᑦᑐᑦ ᑲᑐᔾᔨᖃᑎᒌᖑᔪᑦ, ᐃᓚᓕᐅᔾᔨᓲᖑᕗᑦ STEAM−ᒥᒃ 
ᐊᔾᔨᖃᙱᑦᑐᒧᑦ ᐃᓕᑦᑎᕙᓪᓕᐊᓂᕐᒧᑦ−
ᐱᓇᔫᑎᑦ ᓴᖅᑭᔮᖅᑎᑦᑎᔪᑦ ᐅᓂᒃᑳᖅᑐᐊᓂᒃ, ᖃᓄᐃᙱᑦᑎᐊᕐᓂᕐᒥᒃ, ᖃᓄᐃᙱᓐᓇᓱᖕᓂᕐᒥᒃ, 
ᐊᒻᒪ ᐱᕈᖅᐸᓪᓕᐊᓂᕐᒥᒃ ᓄᓇᓕᒡᔪᐊᖑᙱᑦᑐᓂᒃ
ᐊᒻᒪ ᐅᖓᓯᒃᑐᒦᑦᑐᓄᑦ ᓄᓇᓖᖕᓄᑦ. ᑐᙵᕕᓪᓗᐊᑕᖓᓂ, Ampere-ᑯᑦ ᓈᒻᒪᒃᓴᖅᐳᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᓴᖅᑭᑦᑎᕙᒃᖢᑎᒡᓗ
ᐱᕕᒃᓴᐃᑦ ᐱᔪᓐᓇᕐᓂᖅᑖᖁᓪᓗᒋᑦ ᐃᓄᓕᒫᑦ.

ᖃᕆᓴᐅᔭᒃᑯᑦ ᖃᐅᔨᓇᓱᖕᓂᖅ
ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒧᑦ ᐃᓕᓐᓂᐊᕐᓂᖅ ᓇᓗᓇᐃᒃᑯᑕᑐᐃᓐᓇᐅᖏᑦᑐᖅ. ᐊᑕᖐᑦᑎᐊᖅᑐᓂᑦ 
ᐱᓕᕆᔾᔪᓯᕐᒥᑦ ᐃᓚᒋᔭᖃᖅᑐᖅ ᐃᓕᓐᓂᐊᕐᓂᕐᒧᑦ ᐊᔪᙱᑕᖃᕐᓂᕐᒥᑦ ᐱᔪᓐᓇᕐᓂᕐᒥᓪᓗ 
ᐊᑐᓂᑦ ᐅᑯᓇᖓᑦ. ᕿᓂᕐᓗᒋᑦ ᓇᓗᓇᐃᒃᑯᑕᐃᑦ ᐊᑖᓂ ᐊᑐᓂ ᑎᑎᕋᖅᓯᒪᔪᓂ ᐅᕝᕙᓘᓐᓃᑦ 
ᐃᓕᓐᓂᐊᒐᒃᓴᓄᑦ ᐸᕐᓇᐅᑎᒥ ᐱᖁᔭᐅᔪᓄᑦ ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓄᑦ ᐊᒃᑐᐊᓂᓕᖕᓄᑦ.

ᓇᓗᓇᐃᒃᑯᑕᓕᕆᓂᖅ ᐱᓕᕆᐊᒃᓴᓄᓪᓗ
•	ᐱᓕᕆᔾᔪᓯᖅ ᐅᕝᕙᓘᓐᓃᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ 

ᒪᓕᒋᐊᓕᑦ ᒪᓕᒃᑕᐅᒋᐊᓕᑦ 

ᓈᓴᖅᑕᐅᑎᓪᓗᒋᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐊᓯᖏᑦ 

ᓈᒻᒪᙱᓪᓕᐅᕈᑎᓂᒃ ᐋᖅᑭᒃᓯᓂᕐᒧᑦ 

ᐊᐅᓚᓂᕆᔭᐅᔪᑦ, ᐱᓗᐊᖅᑐᒥᒃ ᖃᕆᓴᐅᔭᕐᒧᑦ:

•	ᑎᑎᕋᖅᓯᒪᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᑯᐃᑦ 

ᐋᖅᑭᓱᖅᑕᐅᓂᖏᑦ

•	ᐆᒃᑐᕋᐃᓂᖅ ᐊᒻᒪᓗ ᑕᑯᒃᓴᐅᑎᑦᑎᓂᖅ

•	ᐊᔾᔨᒌᒃᑎᑕᐅᓂᖅ

•	ᖃᕆᓴᐅᔭᒃᑯᑦ ᖁᐱᕐᕈᐃᔭᐃᓂᖅ

ᖃᕆᓴᐅᔭᓕᕆᓂᖅ ᐊᒻᒪ ᑐᓴᐅᒪᖃᑎᒌᖕᓂᖅ
• ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑏᑦ Hardware-ᖑᔪᖅ ᐊᒻᒪ 

Software−ᖑᔪᖅ

•  ᑐᖅᑯᖅᓯᓯᒪᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᓂᖅ

• ᑕᒻᒪᖅᓯᒪᔪᖅᓯᐅᕐᓂᖅ

• ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᑦᑕᑕᖅᓯᒪᓂᖅ

• ᖃᕆᓴᐅᔭᒃᑯᑦ ᐱᔭᐅᔾᔭᐃᖅᓯᒪᓂᖅ

ᑎᑎᕋᖅᓯᒪᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᑯᐃᑦ
• ᑎᑎᕋᖅᓯᒪᔪᑦ ᐊᒻᒪ ᐊᑐᖅᑕᐅᓂᕆᔭᖏᑦ

• ᐋᖅᑭᑦᓱᐃᓂᖅ ᑎᑎᕋᖅᓯᒪᔪᓂᑦ 

ᖃᐅᔨᓴᖅᑕᐅᓂᑯᓂᑦ

•  ᖃᐅᔨᓴᖅᓯᓂᖅ ᑐᓴᖅᑕᐅᔪᒃᓴᓂᒃ

•	ᓇᒻᒥᓂᖃᕐᓂᖅ ᐊᐅᓚᑦᑎᓂᕐᓗ

•	AI−ᖑᔪᖅ ᐊᒻᒪ ᖃᐅᔨᓴᕈᑎᓄᑦ 

ᐃᓕᓐᓂᐊᕐᓂᖅ

•	ᐊᑦᑕᕐᓇᙱᑦᑐᒃᑯᑦ ᑐᓴᐅᒪᖃᑎᒌᖕᓂᖅ

•	ᐱᑦᑎᐊᕆᐊᖃᕐᓂᕐᒧᑦ, ᐊᑦᑕᕐᓇᖅᑕᐃᓕᒪᓂᕐᒧᑦ, 

ᒪᓕᒐᓕᕆᓂᕐᒧᓪᓗ

•	ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᑦ ᐊᕙᑎᓕᕆᓂᕐᓗ

•	ᐱᐅᓯᕆᔭᐅᕙᓚᐅᖅᑐᑦ ᐊᒻᒪ 

ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᑦ

•	 ᖃᕆᓴᐅᓕᕆᓃᑦ ᐊᒻᒪ ᐃᓅᑦᑎᐊᕈᓰᑦ

ᖃᕆᓴᐅᔭᐃᑦ ᐊᒻᒪ ᐃᓅᖃᑎᒌᑦ

ᓴᓇᒪᓂᖓ
•	ᐊᑐᖅᑑᑉ ᓴᓇᒪᓂᖓ

•	ᑕᑯᒃᓴᐅᔪᑦ ᓴᓇᒪᓂᖏᑦ

•	ᓄᓇᕐᔪᐊᓕᒫᒥ ᑕᐅᑦᑐᒃᓴᖓ
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ᐃᓗᓕᖏᑦ
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5	 ᓴᖅᑭᔮᖅᑎᑕᐅᔪᑦ ᑐᓂᓯᓯᒪᔪᑦ 

6	 ᖃᐃᖁᔭᐅᓯᒪᔪᑦ ᐋᖅᑭᒃᓱᐃᔨᑦ:  
	 ᐱᐅ ᓯᒋᐊᕈᑎ ᑦ 
	 ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᑕᐅᑐᖅᑰᖅᑕᖏᑎᒍᑦ
	 ᔮᓐ ᑯᐊᐸᑦ

ᑕᑯᒋᑦ
STEAM−ᖑᔪᖅ ᐅᓂᒃᑳᑦ

7	 ᑎᑎᖅᑲᙳᖅᑎᓪᓗᒍ ᐱᔾᔪᑎᓕᖕᒧᑦ
	 ᐋᔅᑕᓐ ᑯᓯᑳ

ᓴᓇᔭᐅᔪᑦ 
ᓴᓇᐅᒐᕐᓂᒃ ᓴᖅᑭᔮᖅᑎᑦᑎᓂᖅ

8	 ᐱᓕᕆᐊᖃᖅᑎᑦᑎᔪᓐᓇᕐᓂᖅ ᖃᕆᓴᐅᔭᓕᕆᓗᓂ
	 Ampere-ᓄᑦ

ᑕᑯᒋᑦ
STEAM−ᖑᔪᖅ ᐅᓂᒃᑳᑦ

13	 ᓇᓗᓇᐃᒃᑯᑕᓕᐅᕐᓂᖅ ᐃᓕᖅᑯᓯᕐᒧᑦ
	 ᓯᐅᕋᓐ ᐊᔅᓴᐃᒃ 

ᓇᓂᓯᓂᖅ
ᓇᓗᓇᐃᖅᓯᓂᖅ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᑦ

14	 ᑲᑉᐳᑎᓯᒪᖏᑦᑐᖅ ᖃᕆᓴᐅᔭᖅᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒧᑦ 
	 ᐱᓕᕆᐊᖑᔪᖅ
	 ᑖᓄ ᐱᒃ ᑲᓅ

ᐱᓐᖑᐊᕐᓂᖅ

 

10	 ᖃᕆᓴᐅᔭᒃᑯᑦ ᕿᒥᕐᕈᓂᕕᓂᑎᑦ
	 ᐳᕋᐃᔭᓐ ᒪᒃᓛᒃᓚᓐ

ᑎᑎᕋᒐᑦ 

12	 ᑕᒻᒪᖅᓯᒪᐃᓐᓇᐅᔭᖅᑐᖅ
	 ᐳᕋᐃᔭᓐ ᒪᒃᓛᒃᓚᓐ

ᐃᑲᔫᑎᒃᑲᓐᓃᑦ

17	 ᖃᕆᓴᐅᔭᒃᑰᖓᔪ
	 ᐊᑦᑕᑕᕐᕕᒃᓴᒃᑲᓐᓃᑦ ᐃᓗᓕᖏᓐᓄᑦ ᖃᕆᓴᐅᔭᒃᑯᓪᓗ ᐃᑲᔫᑎᒃᓴᑦ

18	 ᐱᓕᕆᐊᒃᓴᑦ ᐸᕐᓇᒃᑕᐅᓯᒪᔪᑦ 1— 
ᐅᔾᔨᖅᓴᖅᑎᑦᑎᔾᔪᑎᓕᐅᕐᓗᑎᑦ ᖃᓄᐃᑦᑕᐃᓕᒪᓂᕐᒧᑦ 
ᐅᕐᕈᒍᕕᑦ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᒥᑦ

	 ᖃᐅᔨᓴᖅᑐᓕᕆᖃᑎᒋᔭᑦ

20	 ᐱᓕᕆᐊᒃᓴᑦ ᐸᕐᓇᒃᑕᐅᓯᒪᔪᑦ 2—ᓇᓗᓇᐃᔭᐃᓂᖅ 
ᖃᕆᓴᐅᔭᓄᑦ ᐊᑐᕈᑎ ᑕᐃᔭᐅᔪᖅ Arduino−ᒥᑦ

	 ᖃᐅᔨᓴᖅᑐᓕᕆᖃᑎᒋᔭᑦ

22	 ᐱᓕᕆᐊᒃᓴᑦ ᐸᕐᓇᒃᑕᐅᓯᒪᔪᑦ 3—ᓇᓗᓇᐃᕈᑎᓕᐅᕐᓂᖅ 
ᑕᐃᔭᐅᔪᖅ Code Phi Spirals−ᒥᑦ

	 Ampere−ᑯᑦ

25	 ᐱᓕᕆᐊᒃᓴᑦ ᐸᕐᓇᒃᑕᐅᓯᒪᔪᑦ 4— ᑎᑎᕋᐅᔭᕐᓗᑎᒃ 
ᐃᓄᓐᖑᐊᓂᑦ ᓇᓗᓇᐃᕙᕈᑏᑦ ᐊᑐᕐᓗᒋᑦ Scratch− 
ᖑᔪᖅ

	 ᑲᓇᑕᒥ ᐃᓕᓐᓂᐊᕐᓂᕐᒧᑦ ᓇᓗᓇᐃᒃᑯᑕᓕᕆᓂᖅ



ᓇᓗᓇᐃᖅᓯᒪᔪᑦ ᑭᒃᑰᓂᖏᓐᓂᑦ ᑎᑎᕋᖅᑐᑦ

ᓄᕕᐱᕆ 2024 5 ROOT & STEMᓄᕕᐱᕆ 2024 4 ROOT & STEM ᓄᕕᐱᕆ 2024 PB ROOT & STEMᓄᕕᐱᕆ 2024 5 ROOT & STEM

ᓵᓐᑎᐅᓪ ᔭᖕ  
ᐅᖃᓕᒫᑉ ᖄᖓᓂᑦ ᑎᑎᕋᐅᔭᖅᑐᖅ

ᓵᓐᑎᐅᓪ ᔭᖕ ᐃᓄᒃ ᓄᓇᑦᓯᐊᕗᒥᐅᑕᖅ ᐊᒻᒪ 
ᓇᖕᒥᓂᖅ ᐃᓕᓯᒪᔪᖅ ᑐᓴᒐᒃᓴᓕᕆᔨ ᐊᒻᒪ ᑎᑎᕋᖅᑎ 

ᑲᒪᒋᔭᖃᓪᓗᐊᑕᖅᑐᖅ ᑲᑎᓯᒪᔪᓂᒃ ᓴᓇᐅᒐᕐᓂᒃ, zines−ᒥᑦ, ᑕᕐᕆᔮᒃᓴᓂᒃ, ᐊᒻᒪ 
ᑕᕐᕆᔮᒃᓴᓂᒃ. ᑕᐃᑲᓐᖔᖅᑐᖅ ᕼᐋᐱ ᕚᓕ−ᒎᔅ ᐸᐃ, ᓂᐅᕙᐅᓐᓛᓐ (ᓄᓇᑦᓯᐊᕗᑦ), 
ᒫᓐᓇᓗ ᖃᐃᖁᔭᐅᓯᒪᓪᓗᓂ ᕋᐃᒪᐃᑐᔅ ᐆᓘᓐ ᓄᓇᖓᓂ (San Francisco). ᓵᓐᑎᐅᓪ 
ᓴᖅᑭᑦᑎᓯᒪᕗᖅ ᑎᑎᕋᒐᕐᒥᑦ ᐃᓐᖏᖅᑎᐅᔪᓄᑦ ᑕᐃᔭᐅᔪᑦ Black Belt Eagle Scout 
ᐊᒻᒪ ᑖᒃᑯᓄᖓ Bartow−ᑯᓐᓄᑦ ᐱᓕᕆᐊᖃᖅᑐᓄᑦ, ᑎᑎᕋᖅᑕᖏᑦᑕᐅᖅ ᐊᒻᒪ 
ᑎᑎᕋᐅᔭᖅᑕᖏᑦ ᓴᖅᑭᑕᐅᓯᒪᕗᑦ ᐅᖃᓕᒫᒐᕐᒥᑦ ᑕᐃᔭᐅᔪᖅ  ᐃᓄᐃᑦ ᓴᓇᐅᒐᖏᑦ 
ᑕᖅᑭᑦ ᐱᖓᓱᑕᒫᑦ ᐃᓄᐃᑦ ᓴᓇᐅᒐᖏᓐᓄᑦ ᑐᙵᕕᖏᑦᑕ ᐃᑭᐊᖅᑭᕕᐊᓂᑦ.. 

ᔮᓐ ᑯᐊᐱᑦ
ᖃᐃᖁᔭᐅᓯᒪᔪᑦ ᐋᖅᑭᒃᓱᐃᔨᑦ : ᐱᐅᓯᒋᐊᕈᑎᑦ 
ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᑕᐅᑐᖅᑰᖅᑕᖏᑎᒍᑦ • ᒪᒃᐱᖅᑐᒐᖅ 6

ᔮᓐ ᑯᐊᐱᑦ ᐃᑲᔪᖅᑎᐅᔪᖅ ᐃᓕᓴᐃᔨᒻᒪᕆᖕᒧᑦ 
ᓄᓇᖃᖅᓯᒪᔪᓄᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᓂᑦ ᐊᑐᕐᓂᑯᓂᑦ 

ᐃᓕᓐᓂᐊᕐᕕᖕᒥ ᓴᓇᙳᐊᕐᓂᕐᒧᑦ ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒧᓪᓗ ᓴᐃᒪᓐ ᕗᕋᐃᓱ 
ᓯᓚᑦᑐᖅᓴᕐᕕᒡᔪᐊᖓᓂ. ᖃᐅᔨᓴᕐᓂᖓ ᑕᐅᑐᓪᓗᐊᑕᖅᑐᖅ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ 
ᐋᖅᑭᒃᓯᒪᓂᖏᓐᓂ ᐅᖃᕈᓯᕐᓂ ᑕᐃᑰᓇ "ᐱᓕᕆᖃᑎᒌᖕᓂᖅ," ᐅᖃᐅᓯᖃᖅᖢᓂ 
ᖃᕆᓴᐅᔭᒃᑯᑦ ᐱᓕᕆᔾᔪᓯᐅᓂᖓᓂᒃ ᑲᑎᖦᖢᒋᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐊᒻᒪ 
ᓇᖕᒥᓂᖅᑖᕆᕙᓪᓕᐊᔭᖏᑦ ᖃᕋᓴᐅᔭᒃᑯᑦ ᐱᓕᕆᔾᔪᓯᑦ ᐊᐅᓚᑕᐅᓪᓗᑎᒃ ᐱᖅᑯᓯᒃᑯᑦ 
ᐊᒻᒪ ᖃᕆᓴᐅᔭᒃᑯᑦ−ᑐᙵᕕᓖᑦ ᑐᓴᐅᒪᔪᓕᕆᔾᔪᑎᓄᑦ ᑕᑕᑎᕆᐊᓕᑦ..

ᐋᔅᑎᓐ ᑰᓯᑳᕐ
ᑎᑎᖅᑲᙳᖅᑎᓪᓗᒍ ᐱᔾᔪᑎᓕᖕᒧᑦ • ᒪᒃᐱᖅᑐᒐᖅ 7

ᐋᔅᑎᓐ ᑰᓯᑳᕐ ᑐᓴᒐᒃᓴᓕᕆᔨᒻᒪᕆᐅᕗᖅ ᓂᐅᓪ 
ᑲᑐᔾᔨᖃᑎᒌᒃᑯᓐᓄᑦ ᐊᑦᑎᖕᓂᕐᓴᒥᑦ ᓄᓇᐃᓐᓇᒥᑦ 
ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊᒥᑦ. ᐅᑭᐅᑦ ᖁᓕᑦ ᐅᖓᑖᓄᑦ 
ᐱ ᕙ ᓪ ᓕ ᐊ ᔪ ᓕ ᕆ ᔨ ᐅ ᖃ ᑦ ᑕ ᖅ ᓯ ᒪ ᓗ ᓂ  ᐊ ᒻ ᒪ 
ᑐᓴᐅᒪᖃᑎᒌᒃᑎᑦᑎᖃᑦᑕᖅᓯᒪᓗᓂ, ᐋᔅᑎᓐ ᐅᐱᒍᓱᒃᐳᖅ 

ᐅᓂᒃᑳᕈᓐᓇᕐᓂᕐᒥᓂᒃ ᑮᓇᐅᔭᓕᐅᕋᓱᒃᑎᐅᙱᑦᑐᓂᒃ.

ᐳᕋᐃᔭᓐ ᒪᒃᓛᒃᓚᓐ
ᖃᕆᓴᐅᔭᒃᑯᑦ ᕿᒥᕐᕈᓂᕕᓂᑎᑦ • ᒪᒃᐱᖅᑐᒐᖅ 10
ᑕᒻᒪᖅᓯᒪᐃᓐᓇᐅᔭᖅᑐᖅ • ᒪᒃᐱᖅᑐᒐᖅ 12

ᐳᕋᐃᐊᓐ ᒪᒃᓛᒃᓚᓐ ᓴᓇᓯᒪᔪᖅ ᐱᔭᕇᖅᓯᓪᓗᓂ ᑕᐃᔭᐅᔪᖅ  
Complete the Quest-ᒥᑦ: The Poisonous Library, ᑲᑎᓯᒪᔪᑦ ᐱᙳᐊᕐᓂᖅ ᐊᒻᒪ 
ᑎᑎᖅᑐᒐᐅᔭᖅᓯᒪᔪᖅ, ᐊᒻᒪ ᐅᓂᒃᑳᖅ Draw Out the Story-ᐆᔪᖅ: Ten Secrets to 
Creating Your Own Comics−ᖑᔪᖅ.  ᑎᑎᕋᒐᓕᐅᖅᐸᒃᑐᖅ ᐃᓕᓐᓂᐊᖅᑎᑦᑎᔾᔪᑎᒥᑦ 
ᑕᕝᕙᓂ Deep Thought Balloon-ᒥᑦ, ᔫᑑᑉ ᕿᔾᔭᓪᓗᒐᖓᒍᓪᓗ..

ᓯᐅᕋᓐ ᐊᔅᑕᐃᒃ
ᓇᓗᓇᐃᒃᑯᑕᓕᐅᕐᓂᖅ ᐃᓕᖅᑯᓯᕐᒧᑦ • ᒪᒃᐱᖅᑐᒐᖅ 13

ᓯᐅᕋᓐ ᐊᒃᔅᑕᐃ, ᐊᖓᔪᖅᑳᖓ ᖁᑦᑎᖕᓂᖅᓴᒥ 
ᐃᓕᓐᓂᐊᕐᓂᓕᕆᓂᕐᒧᑦ ᑐᓴᐅᒪᔪᓕᕆᓂᕐᒥ, ᑎᑎᕋᕐᖢᓂ 
ᐱᓪᓗᒍ ᐃᓕᓐᓂᐊᕐᓂᕐᒧᑦ ᐃᓂᖃᕐᓂᖅ, ᓴᖅᑭᑎᑦᑎᓪᓗᓂ 

ᑎᑎᕋᖅᓯᒪᔪᓂᒃ ᖃᐅᔨᓴᕐᓂᕐᓂ ᐊᕕᒃᓯᓂᕐᓂ, ᑲᔪᓯᑦᑎᐊᖅᑐᓂᒃ ᐃᓕᓐᓂᐊᖅᑕᒥᓂᒃ 
ᐊᓂᒍᐃᔪᓂᒃ, ᐃᓱᒪᒃᓴᖅᓯᐅᑦᑎᐊᖅᓯᒪᓂᕐᓂᒃᓗ ᐊᑐᕋᓲᑎᓂᒃ.

ᑖᓄ ᐱᒡ ᑲᓅ
ᑲᑉᐳᑎᓯᒪᖏᑦᑐᖅ ᖃᕆᓴᐅᔭᖅᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒧᑦ 
ᐱᓕᕆᐊᖑᔪᖅ • ᒪᒃᐱᖅᑐᒐᖅ 14

ᑖᓄ ᖃᕆᓴᐅᔭᓂᒃ ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒥᒃ ᐊᓂᒍᐃᓯᒪᔪᖅ 
ᑯᐃᓐ ᓯᓚᑦᑐᖅᓴᕐᕕᒡᔪᐊᖓᓂᑦ. ᑐᑭᒧᐊᒃᑎᑦᑎᔨᐅᔪᖅ 
ᑕᕐᕆᔮᒃᓴᓕᐅᖅᑎᓄᑦ Ampere− ᑯᓐᓄᑦ ᕿᓃᓐᓇᐅᔭᖅᖢᓂᓗ 

ᖃᓄᖅ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᐱᔨᑦᑎᕋᕈᓐᓇᕐᒪᖔᑦ ᐋᖅᑭᒋᐊᕈᑎᒃᓴᓂᒃ 
ᐊᑲᐅᙱᓕᐅᕈᑎᓄᑦ ᐊᑐᖅᑎᓄᑦ ᓄᑖᓂᒃ ᓴᖅᑭᑦᑎᓂᕐᒧᑦ.



ᖃᐃᖁᔭᐅᓯᒪᔪᑦ ᑎᑎᕋᖅᑕᖏᑦ

ᐱᐅ ᓯᒋᐊᕈᑎ ᑦ
ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ 
ᑕᐅᑐᖅᑰᖅᑕᖏᑎᒍᑦ

ᓄᕕᐱᕆ 2024 7 ROOT & STEMᓄᕕᐱᕆ 2024 6 ROOT & STEM

ᓴᓇᙳᐊᖅᑎᐅᓪᓗᖓ ᐊᒻᒪ ᐃᓕᓴᐃᔨᒻᒪᕆᐅᓪᓗᖓ, ᑲᑎᙵᖃᑎᖃᓲᖑᕗᖓ 
nehiyaw (Plains Cree) ᐃᓕᖅᑯᓯᒃᑯᑦ ᐅᓂᒃᑲᐅᓯᐅᔪᓂᒃ ᐱᓕᕆᔾᔪᑎᓂᒃ. 
ᐃᖅᑲᓇᐃᔮᕋ ᑐᕌᒐᖃᖅᑐᖅ ᐃᓚᓕᐅᔾᔨᓂᕐᒥᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ 

ᐱᐅᓯᑐᖃᖏᓐᓂᑦ ᐃᓕᖅᑯᓯᕐᒥᓪᓗ ᐱᓕᕆᔾᔪᓯᕐᓂᑦ ᐅᓪᓗᒥᓕᓴᕐᓂᑦ ᐱᓕᕆᔾᔪᑎᓂᑦ, 
ᑕᐃᒪᐃᒻᒪᑦ ᓇᒻᒥᓂᖅ ᐱᓕᕆᔾᔪᑎᓂᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᓄᑦ ᐃᓄᓐᓄᑦ 
ᓄᓇᓕᓐᓄᓪᓗ.  ᑖᒃᑯᐊ ᑐᕌᒐᐃᑦ ᑲᔪᓯᑎᑦᑐᒪᓪᓗᒋᑦ, ᐃᑲᔪᖅᐳᖓ ᐊᔪᙱᓐᓂᕆᔭᓐᓂᒃ 
ᓄᓇᖃᖅᑳᖅᑐᓄᑦ−ᑕᐅᑐᒐᖃᓪᓗᐊᑕᖅᑐᓂᒃ ᖃᕆᓴᐅᔭᓂᒃ ᐱᔨᑦᑎᕋᖅᖢᖓ 
ᓱᓕᓪᓗᓂ ᖃᐅᔨᓴᖅᑎᐅᓪᓗᓂ ᐊᓐᑎᐅᔫ ᒐᕙᒪᖓᑕ ᐊᔪᙱᓐᓂᓕᖕᓄᑦ 10−
ᒥᒃ ᖃᕆᓴᐅᔭᓂᒃ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐃᓕᓐᓂᐊᕈᑕᐅᖃᑦᑕᕐᓂᐊᖅᑐᓂᒃ. ᑕᕝᕙᓂ 
ᐱᓕᕆᐊᒥ, ᓇᓗᓇᐃᖅᓯᕗᖓ ᐃᓕᓐᓂᐊᕈᑎᒃᓴᑦ ᐃᓚᓕᐅᔾᔨᓯᒪᓂᖏᓐᓂᒃ, 
ᖁᕕᐊᓲᑎᖃᕐᓂᕐᒥᒃ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᐃᓕᓐᓂᐊᖅᑎᑦ ᓇᓗᓇᐃᒃᑯᑕᖏᓐᓂᒃ, ᐊᒻᒪ 
ᐊᔾᔨᒌᒃᑎᑦᑎᒃᑲᓐᓂᕋᓱᒃᐸᒃᖢᑎᒃ, ᑕᐃᒪᐃᒻᒪᑦ ᑐᙵᓇᖅᑐᒥᒃ ᐊᒻᒪ ᐃᓕᖅᑯᓯᕆᔭᐅᔪᒃᑯᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᐱᓕᕆᔾᔪᑎᓂᒃ ᐋᖅᑭᒃᓱᐃᖃᑦᑕᖅᐳᖓ ᐊᑐᖅᐸᒃᑐᓕᒫᓄᑦ..

ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒥᑦ, ᐊᑐᓕᕐᓂᕐᒥᑦ ᐃᓚᓕᐅᔾᔨᓂᕐᒥᑦ ᐊᔾᔨᒌᖏᕈᓘᔭᕐᓂᐅᔪᓂᓪᓗ 
ᐱᔭᕆᐊᖃᓪᓚᕆᑦᑐᖅ ᓴᖅᑭᑎᑦᓯᓂᕐᒥᑦ ᑐᑭᖃᑦᓯᐊᖅᑐᓂᑦ ᐃᓕᓐᓂᐊᕐᓂᕐᒧᑦ 
ᐊᑐᖅᑕᐅᓂᑯᓂᑦ ᐊᑦᑐᐊᔪᓂᑦ ᐃᓕᓐᓂᐊᖅᑎᓕᒫᓄᑦ. ᐋᓐᑎᐅᕆᔫᒥᑦ ᒐᕙᒪᒃᑯᑦ 
ᑐᓴᕋᓱᒃᑎᓪᓗᒋᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᓂᒃ ᐊᒻᒪ ᐱᔾᔪᑕᐅᔪᓂᒃ ᖃᐅᔨᒪᔨᑕᕐᓂᒃ 
ᐅᕙᖓᑎᑐᑦ ᐱᒻᒪᕆᐅᕗᖅ, ᖃᐅᔨᒪᔾᔪᑕᐅᖕᒪᑦ ᐃᓕᓐᓂᐊᖅᑎᑦᑎᓂᖅ ᓄᓇᐅᑉ ᑕᐅᑦᑐᐊ 
ᖃᕆᓴᐅᔭᒃᑯᑦ ᖃᐅᔨᓴᖅᑕᐅᔪᓂᒃ ᐊᔾᔨᒌᒃᑎᑦᑎᓂᖓᓂᒃ ᐊᒻᒪ ᐃᓚᓕᐅᔾᔨᓯᒪᓂᖓᓂᒃ, 
ᐊᒻᒪᓗ ᓄᓇᕐᔪᐊᕐᒥᑦ ᑐᑭᓯᐅᒪᔾᔪᑎᓄᑦ ᐊᒻᒪᓗ ᑐᓴᐅᒪᖃᑦᑕᐅᑎᓕᕆᓂᕐᒧᑦ 
ᐱᓕᕆᔾᔪᑏᑦ ᑐᙵᓇᕐᓂᖅᓴᐅᑉᓗᑎᒃ ᐊᒻᒪᓗ ᐊᔾᔨᒌᙱᑦᑑᑕᐅᓗᑎᒃ, 
ᐃᓕᓐᓂᐊᖅᑎᓗᒃᑖᑦ ᑕᑯᓂᐊᕐᒪᑕ ᐃᓕᖅᑯᓯᖏᓐᓂᒃ ᐊᒻᒪᓗ ᑭᓇᐅᓂᖏᓐᓂᒃ 
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᑎᒃ ᐊᒻᒪᓗ ᐱᒻᒪᕆᐅᒋᔭᐅᓗᑎᒃ ᐃᓕᓐᓂᐊᕐᓂᕆᔭᖏᓐᓂᒃ.

ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᖃᐅᔨᒪᔾᔪᓯᖏᑦ ᖃᐅᔨᒪᔭᐅᑎᓪᓗᒋᑦ, ᐃᓕᓴᐃᔨᑦ 
ᓴᖅᑭᑦᑎᔪᓐᓇᖅᐳᑦ ᐊᔾᔨᒌᒃᑎᑦᑎᔪᓂᒃ ᐃᓕᓐᓂᐊᖅᑕᐅᔪᒃᓴᓂᒃ ᐱᔪᓐᓇᕐᓂᖅᑖᕈᑕᐅᓲᓂᒃ 
ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᐱᔪᓐᓇᕐᓂᖅᑖᕈᑕᐅᓲᓂᒃ ᖃᐅᔨᓇᓱᒍᓐᓇᕐᓗᑎᒃ ᐱᓕᕆᔾᔪᑎᓂᒃ, 
ᐃᓕᖅᑯᓯᕆᔭᐅᔪᓂᒃ, ᐊᒻᒪ ᐃᓅᖃᑎᒌᓂᒃ. ᐱᓇᔪᒃᑎᓪᓗᑕ ᐃᓕᓐᓂᐊᕐᓂᓕᕆᓂᕐᒧᑦ 
ᐊᔾᔨᒌᒃᑎᑦᑎᓂᕐᒥᒃ ᐃᓕᖅᑯᓯᑐᖃᕐᓄᓪᓗ ᐊᔾᔨᒌᙱᓐᓂᖏᓐᓄᑦ, ᐃᓚᓕᐅᔾᔨᓂᖅ 
ᓄᓇᖃᖅᑳᖅᑐᑦ ᑕᐅᑐᖅᑰᖅᑕᖏᓐᓂᒃ ᐱᐅᓯᒋᐊᖅᑎᑦᑎᕗᖅ ᐃᓕᓐᓂᐊᕐᓂᓕᕆᓂᕐᒧᑦ 
ᓄᓇᒥᒃ ᐱᕙᒌᔭᖅᑎᖦᖢᒋᓪᓗ ᐃᓕᓐᓂᐊᖅᑏᑦ ᑕᒪᐃᓐᓂᑦ ᐃᓕᖅᑯᓯᑐᖃᕐᓄᑦ 
ᐱᔾᔪᑕᐅᔪᓄᑦ ᓇᑭᑐᐃᓐᓇᖅ ᐊᒃᑐᐊᖃᑦᑕᐅᑎᓂᖅᐳᑦ ᐃᓕᖅᑯᓯᑐᖃᖃᖃᑎᒌᙱᑦᑐᓪᓗ 
ᓄᓇᕐᔪᐊᕐᒥ.  ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐃᓱᒪᒋᔭᖏᑦ ᐱᕙᓪᓕᐊᓂᖓᓂ ᖁᑦᑎᖕᓂᓕᖕᒥᑦ 
10 ᖃᕆᓴᐅᔭᓄᑦ ᐃᓕᓐᓂᐊᕈᑎᓕᐅᖅᑕᐅᓯᒪᔪᑦ ᐊᒥᓱᓂᑦ ᐃᑲᔫᑎᖃᖅᑎᑦᑎᔪᑦ, 
ᐃᓚᐅᓪᓗᑎᒃ ᐃᓕᖅᑯᓯᒧᑦ ᐊᑑᑎᖃᖅᑐᑦ, ᓄᓇᓕᖕᓂᑦ ᐃᓚᓕᐅᔾᔨᓂᖅ, 
ᐃᓕᖅᑯᓯᓕᕆᓂᖕᒧᓪᓗ ᐃᓕᓐᓂᐊᕐᑎᑦᑎᓂᖅ.

ᐃᓕᖅᑯᓯᕐᒧᑦ ᐊᒃᑐᐊᓂᖃᑦᑎᐊᕐᓂᖅ ᐊᒻᒪ ᐱᔾᔪᑎᒋᔭᖏᑦ
ᐃᓕᑕᖅᓯᓂᕐᒥᑦ ᖃᓄᖅ ᐃᓱᒪᒋᔭᐅᔪᑦ ᖃᕆᓴᐅᔭᐃᑦ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓪᓗ 

ᐊᔾᔨᒌᖏᓐᓂᖏᑦ ᐅᐊᓕᓂᕐᒥᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᓂᓪᓗ ᐃᓄᓐᓂᑦ ᐱᒻᒪᕆᐅᕗᖅ. 
ᐊᒥᓱᓄᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᓄᑦ ᑲᑎᙵᐅᖅᑐᓄᑦ, ᓄᓇ ᑐᙵᕕᓪᓚᕆᐅᕗᖅ 
ᐃᓕᖅᑯᓯᑦᑎᓐᓄᑦ ᐅᑉᐱᕐᓂᑎᓄᓪᓗ, ᐋᖅᑭᑦᓱᐃᑦᓱᓂᓗ ᐃᓱᒫᓘᑎᑦᑎᓐᓂᑦ ᓱᓇᓂᓪᓗ 
ᖁᕝᕙᖅᑎᒻᒪᖔᑦᑎᒍ ᐱᒻᒪᕆᐅᒋᐊᖓᓂᑦ.  ᐊᔾᔨᒋᙱᖦᖢᓂᐅᒃ ᐱᖓᖕᓇᕐᒥ 
ᑕᐅᑐᒃᑕᐅᔪᑐᑦ, ᓯᕗᓪᓕᐅᔾᔨᒐᔪᒃᖢᑎᒃ ᐱᓕᕆᔾᔪᑎᓂᒃ ᐱᐅᓯᒋᐊᖅᑎᑦᑎᓂᕐᒥᒃ 
ᐊᒻᒪ ᑮᓇᐅᔭᓕᐅᕋᓱᖕᓂᕐᒧᑦ ᐱᕈᖅᐸᓪᓕᐊᓂᕐᒥᒃ, ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᓄᓇᓕᖏᑦ 
ᓯᕗᓪᓕᐅᑎᔭᕆᐊᓕᖕᓂᒃ ᐊᑕᖐᔪᓂᒃ ᐱᓕᕆᔾᔪᓯᕐᓂᒃ ᑐᙵᕕᖃᖅᑐᓂᒃ 
ᑲᔪᓰᓐᓇᕈᓐᓇᕐᓂᕐᒧᑦ, ᐆᒪᔪᑦ ᐊᔾᔨᒌᖏᕈᓘᔭᖅᑐᑦ, ᐊᒻᒪ ᑭᖑᕚᕇᓄᑦ ᑲᒪᔨᐅᓂᖅ. 

ᑕᐃᒪᐃᒻᒪᑦ, ᓇᓗᓇᐃᖅᓯᓂᒃᑯᑦ ᖃᓄᖅ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᓄᓇᓕᖏᑦ 
ᐊᑐᖃᑦᑕᕐᒪᖔᑕ ᓄᑖᙳᖅᐸᓪᓕᐊᔪᓂᒃ ᐱᖅᑯᓯᑐᖃᒃᑯᑦ ᐊᑐᕋᓲᑎᓂᒃ ᓲᕐᓗ 
ᐅᓂᒃᑳᖅᑐᐊᕐᓂᖅ ᐃᓕᖅᑯᓯᑐᖃᕐᓂᒃᓗ ᔭᒐᑎᑦᑎᑦᑕᐃᓕᒪᓂᖅ, ᐃᓕᓐᓂᐊᖅᑎᑦ 
ᖁᔭᓕᓂᖅᓴᐅᓲᑦ ᐊᔾᔨᒌᖏᑦᑐᓄᑦ ᐱᓇᔫᑎᓄᑦ ᖃᕆᓴᐅᔭᓄᑦ ᑭᒃᓕᓯᓂᐊᕈᑎᓄᑦ.

ᓄᓇᓖᑦ ᐃᓚᐅᑎᑕᐅᓂᖏᑦ ᑲᑐᔾᔨᖃᑎᒌᓐᓂᖏᓪᓗ
ᐱᓕᕆᖃᑎᖃ ᕐᓂ ᖅ  ᓄᓇᖃᖅ ᑳ ᖅ ᓯ ᒪ ᔪ ᑦ  ᓄᓇᓕᖏᓐᓂ ᒃ 

ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓕᐅᖅᐸᓪᓕᐊᓂᕐᒧᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᔪᖅ ᓱᓕᓂᕐᒥᒃ ᐃᒃᐱᒍᓱᑦᑎᐊᕐᓂᕐᒥᒡᓗ 
ᐃᓕᖅᑯᓯᒃᑯᑦ ᑕᐅᕐᓰᓂᕐᒥᒃ. ᐃᓕᓴᐃᔨᑦ ᐱᕚᓪᓕᓲᖑᕗᑦ ᖃᐅᔨᔾᔪᓯᕐᓂᒃ 
ᐃᓕᖅᑯᓯᕐᒨᖓᔪᓂᒃ ᐃᓕᓐᓂᐊᖅᑎᑦᑎᔾᔪᑎᒃᓴᓂᒃ, ᐃᓕᓐᓂᐊᖅᑕᐅᔪᒃᓴᓂᒃ, ᐊᒻᒪ 
ᐃᓕᓐᓂᐊᖅᑎᑦᑎᔾᔪᑎᒃᓴᓂᒃ ᑐᓴᕋᓱᒡᕕᒋᕙᒡᓗᒋᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐃᓐᓇᐃᑦ, 
ᖃᐅᔨᒪᓂᕆᔭᐅᔪᑦ ᓇᐅᑦᑎᖅᓱᖅᑎᑦ, ᐊᒻᒪ ᓄᓇᓕᖕᓂ ᓯᕗᓕᖅᑎᑦ.  ᐊᒻᒪ ᓱᓕ, 
ᐃᓚᐅᑎᑉᐸᒡᓗᒋᑦ ᐃᓕᓐᓂᐊᖅᑎᑦ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᐃᓕᖅᑯᓯᖃᖃᑎᒌᙱᑦᑐᓂᒃ 
ᐱᓕᕆᐊᖑᓯᒪᔪᓂᒃ ᐋᖅᑭᒃᓱᐃᖃᑕᐅᑎᓪᓗᒋᑦ ᐱᓕᕆᐊᓂᒃ ᐊᒻᒪ ᐱᓕᕆᐊᒃᓴᓂᒃ 
ᖃᐅᔨᒪᔾᔪᑕᐅᓗᑎᒃ ᐃᓕᓐᓂᐊᕈᑎᒃᓴᑦ ᐃᓗᓕᖅᑕᖏᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᓂᖏᓐᓂᒃ 
ᖃᐅᔨᖃᑦᑕᖅᓯᒪᔭᖏᓐᓂᒃ ᐊᒻᒪ ᑕᐅᑐᖅᑰᖅᑕᖏᓐᓂᒃ.

ᐃᓕᖅᑯᓯᑎᒍᑦ ᑭᐅᓴᕋᐃᓐᓂᖅ
ᐊᑐᓕᖅᑎᑦᑎᓂᖅ ᐃᓕᖅᑯᓯᒃᑰᖓᔪᒥᒃ ᐃᓕᓐᓂᐊᖅᑎᑦᑎᓂᖅ ᐱᔪᓐᓇᖅᑎᑦᑎᔪᖅ 

ᐃᓕᓴᐃᔨᓂᒃ ᓴᖅᑭᑎᑦᑎᓗᑎᒃ ᐃᓕᑦᑎᓂᕐᒧᑦ ᐊᕙᑎᖏᓐᓂ ᐅᐱᒍᓱᒃᓗᑎᒃ 
ᐃᓕᖅᑯᓯᒃᑯᑦ ᖃᐅᔨᒪᓂᕐᓂ ᐃᓕᑦᑎᕙᓪᓕᐊᔾᔪᓯᕐᓂᒃᓗ. ᐃᓚᓕᐅᔾᔨᓂᖅ 
ᐅᓂᒃᑳᖅᑐᐊᕐᓂᕐᒥᒃ, ᐱᓕᕆᓪᓚᕆᖕᓂᕐᒥᒃ ᐃᓕᑦᑎᕙᓪᓕᐊᓂᕐᒥᒃ, ᓄᓇᒥᓗ−
ᑐᙵᕕᓕᖕᒥᒃ ᐱᓕᕆᐊᒃᓴᓂᒃ ᖃᕆᓴᐅᔭᓄᑦ−ᐊᔪᕈᓐᓃᖅᓴᕐᓂᕐᒧᑦ 
ᐊᔪᕈᓐᓃᖅᓴᖅᑎᑕᐅᓂᕐᒥᒃ ᐊᑐᖅᑕᐅᒃᑲᓐᓂᓕᖅᐸᒃᐳᖅ ᐃᓕᓐᓂᐊᖅᑎᓄᑦ 
ᐱᐅᓯᒋᐊᖅᑎᑦᑎᕙᒃᖢᓂᓗ ᐃᓚᐅᑎᑦᑎᓂᕆᕙᒃᑕᖏᓐᓂᒃ ᐃᓕᑦᑎᕙᓪᓕᐊᓂᕐᒧᓪᓗ 
ᑲᔪᓯᓂᖃᑦᑎᐊᕐᓂᕐᒥᒃ. ᐱᒻᒪᕆᐅᑎᑦᑎᓂᒃᑯᑦ ᐊᔾᔨᒌᖏᑦᑐᓂᑦ ᐅᖃᐅᓯᕐᓂᑦ, 
ᓇᓗᓇᐃᒃᑯᑕᕐᓂᑦ, ᐅᖃᐅᓯᒃᑯᓪᓗ ᐱᖅᑯᓯᕐᓂᑦ, ᐃᓕᓐᓂᐊᑎᑦᓯᔩᑦ ᑕᑯᑦᓴᐅᑎᑦᓯᔪᑦ 
ᐃᑉᐱᒍᓱᓐᓂᕐᒥᑦ ᐃᓘᓐᓇᖏᓐᓂᑦ ᐃᓕᖅᑯᓯᕐᓂᑦ, ᐱᕕᖃᖅᑎᑦᓯᒍᓐᓇᖅᑐᖅ 
ᐃᓕᓐᓂᐊᖅᑎᓂᑦ ᐃᓚᒋᔭᐅᓂᕐᒥᑦ ᓴᙱᓕᑎᑦᓯᓂᕐᒥᓪᓗ.

ᓯᕗᓪᓕᐅᔾᔨᓂᒃᑯᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᓄᓇᕐᔪᐊᕐᒦᑎᓪᓗᒋᑦ, ᐃᓕᓴᐃᔩᑦ 
ᐃᓕᓯᔪᓐᓇᖅᑐᑦ ᖃᕆᓴᐅᔭᓂᑦ ᐃᓕᓐᓂᐊᕐᓂᕐᒥᑦ ᐃᓕᖅᑯᓯᕐᒨᖓᔪᓂᑦ 
ᖁᕝᕙᕆᐊᖅᑎᑦᑎᔪᑦ ᖁᔭᓕᓂᖅᓴᐅᓂᕐᒥᑦ ᐊᔾᔨᒌᖏᑦᑐᓄᑦ ᐊᑐᖅᑕᐅᓂᖏᓐᓄᑦ 
ᐱᓕᕆᔾᔪᑏᑦ. ᐊᒻᒪᓗᒃᑲᓐᓂᖅᑕᐅᖅ, ᐃᓚᓕᐅᔾᔨᓂᖅ ᓄᓇᖃᖅᑳᖅᑐᑦ 
ᐃᓱᒪᒋᔭᖏᓐᓂᒃ ᑎᓕᐅᕆᕗᖅ ᐱᓕᕆᕝᕕᖕᒥᐅᑕᐅᖃᑎᒌᙱᑦᑐᓄᑦ ᐊᑕᓂᕆᔭᐅᔪᓂᒃ 
ᐅᔾᔨᕐᓇᖅᓯᑎᑦᑎᓪᓗᓂᓗ ᐊᑕᖐᓂᖅᓴᐅᔪᒥᒃ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᑦ 
ᐃᓅᖃᑎᒌᒃᐸᖕᓂᕐᒧᑦ ᐊᒃᑐᖅᓯᓂᕆᕙᒃᑕᖏᓐᓂᒃ. 
ᐊᒻᒪᓗᑦᑕᐅᖅ, ᐅᖃᐅᓯᖃᕐᓂᖅ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ 
ᐃᓱᒪᒋᔭᖏᓐᓂᑦ ᐊᑐᐃᓐᓇᕈᖅᑎᕆᓂᕐᒥᑦ 
ᐃᓕ ᓐᓂᐊᖅᑎᓂ ᑦ  ᓇᑭᙶᕈᓘᔭᖅᑐᓂ ᑦ 
ᓇᐅ ᒃ ᑰ ᕐᓂᐊᖅᑎᓪᓗᒋ ᑦ  ᑲᓲᑎᓯᒪᓂ ᕐ ᒥ ᑦ , 
ᐃᓕᖅᑯᓯᖃᖃᑎᒌᖏᑦᑐᓂᑦ ᓄᓇᕐᔪᐊ ᕐᒥ ᑦ 
ᐊᑐᖅᑎᑦᓯᓂᕐᒥᑦ ᐃᓕᓐᓂᐊᕐᓂᕐᒧᑦ ᐊᔾᔨᒌᑎᑦᓯᓂᕐᒥᑦ 
ᐃᓕᖅᑯᓯᕐᒥᓪᓗ ᐊᔾᔨᒌᖏᑦᑐᓂᑦ. ᑎᑎᕋᖅᑐᖅ ᔮᓐ ᑯᐊᐱᑦ



ᑕᑯᒋᑦ

ᑐᑭᓯᒋᐊᒃᑲᓐᓂᕈᒪᒍᕕᑦ ᓴᓇᓯᒪᔪᓄᑦ ᐊᓯᔾᔩᓂᖕᒧᑦ STEM-ᓄᑦ ᐱᔾᔪᑎᓄᑦ ᐃᓕᓐᓂᐊᕐᑎᑦᑎᓂᖕᒧᑦ, ᐃᓚᐅᓪᓗᓂ STEM−ᒧᑦ ᐃᓕᓐᓂᐊᖕᓂᖕᒧᑦ ᐸᕐᓇᐃᔨ, 
ᐅᐸᒡᓗᒍ makersmakingchange.com/s/stem ᐃᕐᖐᓐᓇᒃᑰᕈᑎᒃᑯᓪᓘᓐᓃᑦ info@makersmakingchange.com.

ᑎᑎᖅᑲᙳᖅᑎᓪᓗᒍ 
ᐱᔾᔪᑎᓕᖕᒧᑦ
ᐊᓯᔾᔩᓇᓱᐊᖅᑏᑦ ᐃᓕᓐᓂᐊᖅᓯᓐᓈᑦ ᑲᑎᒪᓯᓐᓈᖅᑎᑦᑎᔪᑦ 
ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᐃᓕᓐᓂᐊᖅᑎᑦᑎᓪᓗᑎᒃ 
ᓴᖅᑭᑦᑎᔪᓐᓇᕐᓗᑎᒃ ᐃᑲᔫᑎᒃᓴᓂᒃ ᐱᓕᕆᔾᔪᑎᓂᒃ ᐃᓄᖕᓄᑦ 
ᑎᒥᒥᒍᑦ ᐊᔪᕈᑎᓕᖕᓄᑦ

ᑎᑎᕋᖅᑐᖅ ᐋᔅᑕᓐ ᑰᓯᑳ

ᓄᕕᐱᕆ 2024 7 ROOT & STEMᓄᕕᐱᕆ 2024 6 ROOT & STEM

ᐃᑲᔪᖅᑎ ᖃᕆᓴᐅᔭᓄᑦ ᐃᑲᔫᑕᐅᓲᖑᕗᑦ ᐃᓄᖕᓄᑦ ᐊᔪᕈᑎᓕᖕᓄᑦ 
ᐃᓄᑑᓪᓗᑎᒃ ᐃᓅᔪᓐᓇᖅᖢᑎᒃ ᐊᒻᒪ ᐃᓅᓯᑦᑎᐊᕙᖃᕐᓂᖅᓴᐅᓕᖅᖢᑎᒃ. 
ᐃᓱᒪᓗᑎᑦ ᑲᐃᓪᓗᐊᕈᑎᒥᒃ ᑭᓇᒧᒃᑭᐊᖅ ᕿᒥᕐᓗᒃᑯᑦ ᐋᓐᓂᖅᑐᒥᒃ 

ᐊᐅᓚᑲᑕᒃᓗᓂ, ᑕᐅᑐᒍᑎᒥᒃ ᐅᖃᓕᒫᖅᑐᖅ ᐱᔪᓐᓇᖅᑎᑦᑎᓗᓂ ᐃᓄᖕᒥᒃ 
ᑕᐅᑐᑦᑎᐊᙱᑦᑐᒥᒃ ᐊᑐᕆᐊᒃᓴᖅ ᖃᕆᓴᐅᔭᒥᒃ, ᐅᕝᕙᓘᓐᓃᑦ ᐊᖏᔪᒥᒃ ᓇᕿᑦᑕᐅᑎᒥᒃ 
ᐃᑭᑦᑕᐅᑎᒥᒃ ᐱᙳᐊᒥᒃ ᐊᔪᕐᓇᙱᓐᓂᖅᓴᐅᑎᑦᑎᓗᓂ ᓄᑕᕋᕐᒧᑦ ᐊᐅᓚᐅᑎᖃᖅᑐᒧᑦ.

ᐊᑲᐅᙱᓕᐅᕈᑎᐅᔪᖅ, ᑭᓯᐊᓂᓕ, ᑕᒪᒃᑯᐊ ᑮᓇᐅᔭᓕᐅᕋᓱᐊᖅᑐᓄᑦ ᐊᑐᐃᓐᓇᐅᔪᑦ 
ᓄᑖᖑᖅᐸᓪᓕᐊᔪᑦ ᐊᑭᑐᔪᒻᒪᕆᐅᒻᒪᑕ. ᐊᑭᖓ ᐱᙳᐊᒧᑦ, ᓲᕐᓗ, ᐅᖓᑖᓅᕈᖕᓇᖅᑐᖅ 
$100 ᓂᐅᕕᐊᒃᓴᖃᖅᑎᒥᑦ. ᐊᑭᖏᑦ ᐊᔪᕐᓇᕈᑕᐅᕙᒃᐳᑦ, ᐱᓗᐊᖅᑐᒥᑦ ᑕᐃᒃᑯᓄᖓ 
ᐊᒥᓱᓂᑦ ᐃᑲᔪᖅᑎᑖᕆᐊᖃᖅᑐᓄᑦ ᖃᕆᓴᐅᔭᓄᑦ.

ᓴᖅᑭᑦᑎᓯᒪᕗᑦ ᖃᕆᓴᐅᔭᒃᑯᑦ ᓄᑖᙳᖅᐸᓪᓕᐊᔪᓂᒃ ᐊᑐᐃᓐᓇᐅᓂᖅᓴᐅᓪᓗᑎᒃ 
ᐊᕐᕌᒍᓄᑦ 40-ᓄᑦ. ᐅᖃᓕᒫᒐᖃᕐᕕᖕᒥᑦ ᐅᒃᑯᐃᖓᔪᒥᑦ ᓴᓇᓗᑎᒃ−ᑭᓇᑐᐃᓐᓇᖅ 
ᓴᓇᔪᓐᓇᖅᑐᖅ, ᐋᖅᑭᒃᓱᐃᓗᓂ,  ᐋᖅᑭᒃᓱᕐᓗᒋᑦ, ᐊᑐᕐᓗᒋᓪᓗ ᐋᖅᑭᒃᓯᒪᓂᒃᓴᖏᑦ 
ᓈᒻᒪᒋᔭᖏᑦ−ᓴᓇᔭᐅᒐᔪᒃᑐᑦ 3D−ᓂᒃ ᐅᓄᖅᑐᓕᐅᕈᑎᒥᒃ ᐃᓚᖏᓪᓗ ᓴᓇᕐᕈᑎᓂᒃ, 
MMC ᐃᓚᐅᑎᑦᑎᓲᑦ ᐊᑭᓕᖅᓱᖅᑕᐅᙱᖦᖢᑎᒃ ᐱᓕᕆᔨᓂᒃ ᓴᓇᓗᑎᒃ 
ᖃᕆᓴᐅᔭᕋᓛᓂᒃ, ᑕᐃᒪᐃᓐᓂᖓᓄᑦ ᐅᔾᔨᕐᓇᖅᑐᒃᑯᑦ ᒥᒃᖠᒋᐊᖅᑎᑦᑎᓪᓗᑎᒃ 
ᐊᑭᖏᓐᓂᒃ. ᖃᕆᓴᐅᔭᑦ  ᐊᔪᕐᓇᙱᑦᑐᑯᓘᔪᓐᓇᖅᑐᑦ 3D-ᓂᒃ ᑎᑎᕋᖅᓯᒪᓗᑎᒃ ᐊᖅᓴᖅ 
ᓈᒻᒪᒃᓗᓂ ᑎᑎᕋᐅᑎᒧᑦ ᐊᔪᕐᓇᙱᓐᓂᖅᓴᐅᑎᓪᓗᒍ ᐃᓄᖕᓄᑦ ᓇᒡᒍᐊᕐᓗᒃᑐᓄᑦ, 
ᐊᔪᕐᓇᕐᓂᖅᓴᓄᑦ ᐋᖅᑭᒍᑎᒃᓴᓄᑦ ᓲᕐᓗ ᖃᓂᕐᒧᑦ−ᐊᐅᓚᔪᑦ ᖁᕕᐊᓇᖅᑐᑦ 
ᐱᕕᖃᖅᑎᑦᑎᔪᑦ ᐃᓄᖕᓂᒃ ᐊᑐᙱᑦᑐᓂᒃ ᐊᒡᒐᖏᓐᓂᒃ ᐊᑐᕆᐊᒃᓴᖅ ᐅᖃᓘᑎᓂᒃ 
ᐅᕝᕙᓘᓐᓃᑦ ᐱᙳᐊᕈᑎᓂᒃᓘᓐᓃᑦ ᐊᑐᖃᑦᑕᖅᑐᓂᒃ.

ᐊᒻᒪᓗ STEM−ᑯᑦ ᐱᔾᔪᑎᖃᖅᖢᑎᒃ, MMC−ᑯᑦ ᐃᓚᐅᑎᑦᑎᕗᑦ ᐃᓕᓐᓂᐊᖅᑎᓂᒃ 
ᑲᓇᑕᓕᒫᒥ ᐃᓚᐅᖁᓪᓗᒋᑦ ᐱᔾᔪᑕᐅᔪᒥᒃ. MMC−ᑯᑦ ᐋᖅᑭᒃᓯᓯᒪᓕᖅᑐᑦ ᖃᔅᓯᑲᓪᓚᖕᓂᒃ 
STEM−ᒧᑦ ᐃᓕᓐᓂᐊᖅᓯᓐᓈᑦ ᑲᑎᒪᓯᓐᓈᖅᑎᑦᑎᕙᒡᓗᑎᒃ ᐃᓕᓐᓂᐊᕐᕕᐊᕈᓯᕐᓂᒃ 
ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᐱᔾᔪᑕᐅᔪᓂᒃ ᓴᖅᑭᑦᑎᓂᕐᒧᑦ ᐱᓕᕆᔾᔪᓯᕐᒥᒃ, ᐊᑐᖅᐸᒃᖢᑎᒃ 
ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᐋᖅᑭᒃᓯᒪᓂᒃᓴᖏᓐᓂᒃ (CAD) ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᐃᒡᓗᕐᔪᐊᒧᑦ 

ᐱᓕᕆᔾᔪᑎᓄᑦ. ᐃᓕᓐᓂᐊᖅᑏᑦ ᐃᖅᑲᓇᐃᔭᖅᑎᑦᑎᓕᖃᑦᑕᕐᒪᑕ ᐊᔪᕈᓐᓃᖅᓯᒪᔭᒥᓂᒃ 
ᐱᓕᕆᐊᖃᕐᓂᐊᕐᓗᑎᒃ ᐱᓪᓚᕆᐊᓗᓐᓂᒃ ᐊᒃᓱᕈᕈᑎᐅᔪᓂᒃ, ᖃᐅᔨᒪᓕᖅᐹᓪᓕᕈᑕᐅᓪᓗᑎᒃ 
ᐊᔾᔨᒌᓐᖏᑦᑐᓂᒃ ᑎᒥᒥᒍᑦ ᐊᔪᕈᑎᓕᓐᓂᒃ ᐊᒻᒪᓗ ᐃᑲᔪᖅᑕᐅᔭᕆᐊᖃᕐᓂᖏᓐᓂᒃ.

"ᐱᔪᒥᓇᖅᑑᕗᖅ ᐃᓕᓐᓂᐊᖅᑎᓄᑦ, ᐃᓱᒪᒐᔪᙱᒻᒪᑕ, ᐅᕝᕙᓘᓐᓃᑦ 
ᖃᐅᔨᒪᙱᖦᖢᑎᒃ, ᐊᑐᐃᓐᓇᐅᓂᕐᒥᒃ ᐅᕝᕙᓘᓐᓃᑦ ᐃᑲᔫᑎᒃᓴᓂᒃ," ᐅᖃᖅᑐᖅ ᑯᐊᑦᓂ 
ᑳᒧᕋᓐ, MMC−ᑯᑦ ᑲᓇᖕᓇᖅᐸᓯᖕᒥ ᐊᐅᓚᑦᑎᔨᖓ.

ᐃᓕᓐᓂᐊᖅᓯᓐᓈᑦ ᑲᑎᒪᓯᓐᓈᑦ ᐋᖅᑭᒃᑕᐅᔪᓐᓇᖅᐳᑦ ᐊᔾᔨᒌᙱᑦᑐᓄᑦ ᐅᑭᐅᓕᖕᓄᑦ, 
ᐱᓕᕆᐊᖑᔪᓐᓇᖅᑐᑦ ᓈᒻᒪᒃᑐᑦ ᓄᑲᖅᖡᑦ ᐃᓕᓐᓂᐊᖅᑎᓄᑦ ᐊᔪᙱᓐᓂᓕᖕᓄᑦ 12-ᒧᑦ 
ᑎᑭᓪᓗᒍ ᐅᖓᑖᓄᓪᓗ. ᐃᓕᓐᓂᐊᑎᑦᑎᔩᑦ ᓂᕈᐊᕈᓐᓇᖅᑐᑦ ᑲᑎᑎᑦᑎᓂᕐᒥᓪᓘᓐᓃᑦ 
ᐃᓕᓐᓂᐊᖅᓯᓐᓈᑦ ᑲᑎᒪᓂᕐᒥᑦ ᐊᑑᑎᖃᕐᓂᖅᓴᓂᑦ ᐃᓪᓗᕈᓯᖏᓐᓄᑦ. ᐃᓕᓐᓂᐊᕐᓇᑦ 
ᑲᔪᓯᑎᑕᐅᔪᓐᓇᖅᑐᑦ ᐃᓕᓴᐃᔨᓄᑦ ᐃᓄᑑᓗᑎᒃ ᐅᕝᕙᓘᓐᓃᑦ ᐃᑲᔪᖅᑕᐅᓗᑎᒃ 
MMC ᐃᖅᑲᓇᐃᔭᖅᑎᖏᓐᓂ. ᐊᒥᓱᑦ ᐃᓕᓐᓂᐊᖅᓯᓐᓈᑦ ᑲᑎᒪᓃᑦ ᐃᓚᖃᕐᒪᑕ 
ᐃᓕᑦᑎᕙᓪᓕᐊᓂᕐᒥᒃ ᐊᒡᒐᒧᑦ ᐱᓕᕆᓪᓚᑦᑖᕈᓐᓇᕐᓂᕐᒥᒃ ᓲᕐᓗ ᓂᐅᕐᕈᑎᖃᕐᓂᕐᒥᒃ, 
ᑕᒪᓐᓇᓗ ᐱᐅᒋᔭᐅᖏᓐᓇᐅᔭᖅᐸᒃᖢᓂ ᐃᓕᓐᓂᐊᖅᑎᓄᑦ.

"ᐱᒐᔪᒃᑐᒃᑯᑦ, ᐃᓕᓴᐃᓂᖅ ᓄᑕᖅᑲᒥᒃ ᓂᐅᕐᕈᑎᖃᖅᑐᒧᑦ ᐱᐅᑦᑎᐊᖅᑐᖅ," 
ᐅᖃᖅᑐᖅ ᑳᒧᕋᓐ. "ᖁᕕᐊᓇᑦᑎᐊᖅᑐᖅ ᖃᓄᖅ [ᐃᓕᑦᑎᕙᓪᓕᐊᓂᖅ] 
ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᓴᖅᑭᑦᑎᔪᓐᓇᕐᒪᑦ, ᐅᕝᕙᓘᓐᓃᑦ ᐃᓕᓐᓂᐊᖅᑎᑦ 
ᐃᓕᓐᓂᐊᖏᓐᓇᐅᔭᙱᑦᑐᑦ."”

ᐱᒋᐊᕈᑎᖓᓂ 3D ᑎᑎᕋᑕᐅᔪᓄᑦ ᐃᓕᓐᓂᐊᖅᓯᓐᓈᑦ ᑲᑎᒪᓯᓐᓈᑦ, ᐃᓕᓐᓂᐊᖅᑎᑦ 
ᐃᓕᑦᑎᓲᖑᕗᑦ 3D−ᓂᒃ ᐅᓄᖅᑐᓕᐅᕈᑎᓂᒃ ᓇᖕᒥᓂᖅ ᑎᑎᕋᙳᖅᑎᑦᑎᔪᓐᓇᕐᓂᐊᕐᒪᑕ 
ᐊᖏᕐᕋᒥᓂ ᐃᓕᓐᓂᐊᕐᕕᖕᒥᓘᓐᓃᑦ. ᑕᒪᓐᓇ ᐱᓕᕆᖃᑎᒌᖕᓂᖅ ᑕᑯᑎᑦᑎᒋᕗᖅᑕᐅᖅ 
ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᖃᓄᖅ ᐊᑐᕈᓐᓇᕐᒪᖔᑕ CAD−ᒧᑦ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ 
ᐋᖅᑭᒃᓱᐃᓂᐊᕐᓗᑎᒃ ᐃᑲᔪᕈᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ 3D−ᓂᒃ 
ᑎᑎᕋᖅᓯᒪᓕᖅᑎᑕᐅᔪᓐᓇᖅᑐᓂᒃ..

"ᓇᓕᒧᒌᓕᖅᑎᓐᓇᓱᖃᑦᑕᖅᑕᕗᑦ ᖃᕆᓴᐅᔭᑦ ᖃᓄᑐᐃᓐᓇᖅ ᐃᓕᓐᓂᐊᕐᕕᖕᒥ 
ᐃᓯᕈᓐᓇᖅᐸᑕ," ᐅᖃᖅᑐᖅ ᑳᒧᕋᓐ, ᐅᖃᖅᖢᓂ ᐊᑐᕋᔪᖕᓂᖏᓐᓂᒃ 
ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᓲᕐᓗ TinkerCAD ᐊᒻᒪ Autodesk Fusion 360. 
"ᐃᓕᓐᓂᐊᕐᕕᖕᒥ ᐱᓕᕆᔪᖃᖅᐸᑦ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ CAD−ᒥᒃ, 
ᐃᓕᓐᓂᐊᖅᓯᓐᓈ ᑲᑎᒪᓯᓐᓈᕈᑎᕗᑦ ᐱᓕᕆᖃᑎᒋᔪᓐᓇᖅᑕᕗᑦ."

ᐃᓚᖓᑦ ᐱᐅᒋᔭᐅᓛᖑᔪᖅ ᐃᓕᓐᓂᐊᖅᓯᓐᓈᑦ ᑲᑎᒪᓯᓐᓈᑦ ᐱᕈᖅᐸᓪᓕᐊᑎᑦᑎᓂᖅ. 
ᐊᑐᕐᖢᑎᒃ 3D-ᓂᒃ ᑎᑎᕋᖅᓯᒪᔪᓂᒃ ᐃᓚᒃᓴᓂᒃ ᐊᓯᖏᓐᓂᒡᓗ ᖃᕆᓴᐅᔭᓂᒃ, 
ᐃᓕᓐᓂᐊᖅᑎᑦ ᐱᓕᕆᖃᑎᒌᓲᑦ ᐋᖅᑭᒃᓱᐃᓪᓗᑎᒃ ᐃᑲᔫᑎᒃᓴᓂᒃ, ᑐᓐᓂᖅᑯᑕᐅᕙᒃᖢᑎᒃ 
ᓄᓇᓕᖕᓂ ᐋᓐᓂᐊᕕᖕᓄᑦ ᐊᒻᒪ ᐃᓄᖕᓄᑦ ᑎᒥᒥᒍᑦ ᐊᔪᕈᑎᓕᖕᓄᑦ.

ᐅᐊᔭᓅᖅᑐᑦ ᐊᒻᒪ ᑲᑉᐳᔾᔭᖅᑐᒨᖅᑐᑦ ᐃᓕᓐᓂᐊᖅᓯᓐᓈᑦ ᑲᑎᒪᓯᓐᓈᑦ ᐊᒻᒪ 
ᐊᐅᓚᑦᑎᔪᓐᓇᐅᑎᓂᒃ ᐃᓕᓐᓂᐊᖅᓯᓐᓈᑦ ᑲᑎᒪᓯᓐᓈᑦ ᖃᐅᔨᑎᑦᑎᓲᖑᕗᑦ 
ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᐅᐊᔭᒨᖅᑐᓂᒃ ᖃᕆᓴᐅᔭᒃᑰᖅᑐᓂᒃ. ᐃᓚᖏᓐᓂ ᐱᐅᓯᒋᐊᖅᓯᒪᓂᖅᓴᓂ 
ᐱᓕᕆᖃᑎᒌᖕᓂᕐᓂ, ᐃᓕᓐᓂᐊᖅᑎᑦ ᖃᕆᓴᐅᔭᕐᒧᐊᖅᑎᕆᓪᓗᑎᒃ ᖃᐅᔨᓴᕈᑎᓄᓪᓗ 
ᓇᓗᓇᐃᒃᑯᑕᓂᒃ ᖃᕆᓴᐅᔭᑦ ᐊᐅᓚᖁᓪᓗᒋᑦ.

ᑭᖑᓪᓕᖅᐹᒥ, ᐋᖅᑭᒃᓱᐃᓂᕐᒥᑦ ᐊᒃᓱᕈᓐᓇᖅᑐᓂᑦ ᐃᓕᓐᓂᐊᑎᑦᑎᓂᕐᒥᑦ 
ᑕᑯᖃᑦᑕᖅᑐᑦ ᐃᓕᓐᓂᐊᖅᑎᓂᑦ ᐱᓕᕆᖃᑎᒌᓐᓂᕐᒥᑦ ᐊᑐᕐᓗᑎ ᐊᑲᐅᖏᓕᐅᕈᑎᓂᑦ-
ᐋᖅᑭᑦᓱᐃᓂᕐᒥᑦ ᓴᓇᓂᕐᒥᑦ ᐋᖅᑭᒋᐊᕈᑎᑦᓴᓂᑦ ᐱᓪᓚᕆᑦᑐᓄᑦ ᐃᓱᒫᓘᑕᐅᔪᓄᑦ 
ᓵᖓᔭᐅᔪᓄᑦ ᐃᓄᓐᓄᑦ ᑎᒥᒥᒍᑦ ᐊᔪᕈᑎᓕᓐᓄᑦ, ᐃᓱᓕᑦᓯᓂᕐᒥᑦ ᐃᖅᑲᓇᐃᔭᕐᓂᕐᒥᑦ.

"ᐃᓕᓐᓂᐊᖅᑎᑦᑎᓂᖅ ᐃᓄᖕᓂᒃ ᖃᓄᖅ ᓴᓇᔪᓐᓇᕐᓂᕐᒥᒃ ᐊᔪᙱᑎᑦᑎᓪᓚᕆᖕᒪᑦ 
ᓇᖕᒥᓂᖅ ᐊᒡᒐᖏᓐᓄᑦ," ᐅᖃᖅᑐᖅ ᑳᒧᕋᓐ. "ᑖᓐᓇ ᐃᓱᒪᒋᔭᐅᕗᖅ ᑕᒪᒃᑯᓂᖓ 
ᐊᔪᕈᓐᓃᖅᑕᐅᕙᒃᑐᓂᒃ ᑲᔪᓯᑎᑦᑎᓂᐊᕐᓗᓂ, ᐃᓄᐃᑦ ᐅᑎᖅᑎᑦᑎᔪᓐᓇᕐᓂᐊᕐᒪᑕ 
ᐊᒃᑐᖅᓯᓪᓚᕆᒃᐸᒃᖢᑎᒡᓗ ᓄᓇᓕᖕᒥᓂᒃ."

ᐱᔪᓐᓇᖅᑎᑕᐅᔪᖅ ᑖᒃᑯᓄᖓ ᐋᖅᑭᒃᓱᐃᔩᑦ ᐊᓯᔾᔩᓂᕐᒧᑦ

ᐋᖅᑭᒃᓱᐃᔨᑦ ᐊᓯᔾᔩᖃᑕᐅᓗᑎᒃ ᐃᑲᔪᓲᖑᕗᑦ ᒪᕐᕉᖕᓂᒃ ᒪᒃᑯᒃᑑᖕᓂᒃ 
ᓴᓇᔩᖕᓂᒃ ᐃᑲᔫᑎᒃᓴᒥᒃ ᓴᓇᑎᓪᓗᒋᑦ

ᖃᕆᓴᐅᔭᓕᕆᓂᖅ ᐊᒻᒪ ᑐᓴᐅᒪᖃᑎᒌᖕᓂᖅ

ᖃᕆᓴᐅᔭᐃᑦ ᐊᒻᒪ ᐃᓅᖃᑎᒌᑦ

ᓴᓇᒪᓂᖓ
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ᐃ ᓚᖓ ᐊᑑᑎᖃᓛᖑᔪᖅ ᐋᖅᑭᒃᓯᓗᓂ ᐋᖅᑭᒍᑎᒃᓴᓂᒃ ᐱᔾᔪᑎᓄᑦ 
ᐃᓱᒪᒋᓗᒋᑦ ᐱᓕᕆᖃᑎᒌᓄᑦ, ᐊᔾᔨᒌᖏᑦᑐᑦ ᑕᐅᑐᒃᑕᐅᔪᑦ, ᐃᓱᒪᒋᔭᐅᔪᑦ, 
ᐊᔪᙱᓐᓂᖏᓪᓗ ᐊᒥᖅᑳᕈᑕᐅᔪᓐᓇᖅᑐᑦ. ᐱᓕᕆᔾᔪᑎᓕᕆᓂᕐᒥ ᐊᒻᒪ 

ᓄᑖᓂᒃ ᓴᖅᑭᑕᐅᔪᓂᒃ, ᐊᑲᐅᙱᓕᐅᕈᑎᑦ ᕿᒥᕐᕈᔭᐅᓲᖑᕗᑦ ᐃᓚᐅᑎᑦᑎᓂᕐᒥᒃ ᐊᒻᒪ 
ᐱᓕᕆᖃᑎᒌᒍᑕᐅᓪᓗᑎᒃ: ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ. 

ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᕗᑦ ᓴᖅᑭᑎᑦᑎᔨᓂᒃ, ᓄᑖᓂᒃ 
ᓴᖅᑭᑦᑎᓲᓂᒃ, ᐊᓯᖏᓐᓂᒡᓗ ᖃᐅᔨᒪᔨᑕᕐᓂᒃ ᑲᑎᖦᖢᑎᒃ ᐋᖅᑭᒃᓯᓇᓱᒃᖢᑎᒃ 
ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᓂᒃ ᐊᑲᐅᙱᓕᐅᕈᑎᓂᒃ. ᐃᑲᕐᕋᓄᑦ 24-ᓄᑦ 48-ᓄᑦ ᐊᑯᓂᐅᑎᒋᒐᔪᒃᑐᑦ 
ᐸᕐᓇᒃᓯᒪᒐᔪᒃᖢᑎᒡᓗ ᖁᕕᐊᓇᖅᖢᑎᒃ, ᑭᓯᐊᓂ ᐊᑑᑎᖃᑦᑎᐊᕈᓐᓇᖅᑐᑦ 
ᐊᑲᐅᙱᓕᐅᕈᑎᓂᒃ ᐋᖅᑭᒃᓯᓇᓱᒃᑎᓪᓗᒋᑦ ᐅᖃᐅᓯᕆᖃᑦᑕᖅᑕᖏᓐᓂᒃ. 

ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᐱᓇᔫᑎᖃᖅᐳᑦ, 
ᐊᑐᖅᑕᐅᖃᑦᑕᖅᓯᒪᓪᓗᑎᒡᓗ ᐱᐅᓯᒋᐊᖅᑎᑦᑎᔾᔪᑕᐅᓪᓗᑎᒃ ᐃᓗᐊᖅᓴᐃᓂᕐᒧᑦ 
ᐱᓕᕆᔾᔪᑎᓂᒃ, ᓄᒃᑕᖅᑎᑕᒃᓴᐅᔪᓂᒃ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ, APIs−ᓂᒃ, 
ᐊᒥᓱᒃᑲᓐᓂᕐᓂᒡᓗ. ᖃᓄᐃᓕᐅᕐᓂᐅᔪᑦ ᐊᑐᐃᓐᓇᐅᑎᑦᑎᔪᑦ ᐅᓄᖅᑐᓂᑦ 
ᐊᑲᐅᙱᓪᓕᐅᕈᑎᓂᑦ ᐱᖅᑯᓯᒃᑯᑦ ᐱᓕᕆᔾᔪᓯᕐᓂᑦ ᐱᓕᕆᐊᖃᕐᓂᕐᒥᑦ ᓄᑖᓂᑦ 
ᐊᑲᐅᙱᓪᓕᐅᕈᑎᓂᓪᓗ ᐋᖅᑭᑦᓯᓂᕐᒥᑦ. ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ  
ᐃᓚᓕᐅᔾᔨᓯᒪᔪᑦ ᐊᒻᒪ ᐊᔾᔨᒌᖏᑦᑐᓄᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᕐᓗᓂ;

ᐱᓕᕆᖃᑎᒌᒃᑎᑦᑎᒃᑲᓐᓂᖃᑦᑕᖅᐳᑦ; ᐊᒻᒪᓗ ᐊᑐᖅᑕᐅᔪᓐᓇᑦᑎᐊᖅᖢᓂ 
ᐃᓚᐅᑎ ᑦᑎᓂᐊ ᕐᓗᓂ  ᐃᓕ ᑦᑎᕙ ᓪᓕᐊ ᔪᓂ ᒃ  ᐱᓕᕆ ᔾ ᔪᑎᓄ ᑦ 
ᐃᓱᒪᒃᓴᖅᓯᐅᑦᑎᐊᖅᓯᒪᓂᒃᑯᑦ, ᐱᙳᐊᕐᓂᒃᑯᑦ−ᑐᙵᕕᖃᕐᓗᑎᒃ ᐃᓕᑦᑎᕙᓪᓕᐊᓂᕐᒧᑦ 
ᐃᓂᒋᔭᐅᕙᒃᑐᒥ. 

ᓄᓇᔅᓯᓐᓂᑦ ᓴᖅᑭᑦᑎᔪᒪᕕᓯ ᐋᖅᑭᒃᑕᐅᔪᓂᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ? ᐅᕝᕙ ᐃᑲᔫᑎᐅᔪᖅ 
ᐱᕙᒌᔭᕐᓂᕐᒧᑦ ᐊᒻᒪᓗ ᑲᔪᓯᑎᑦᑎᓂᕐᒧᑦ ᑖᒃᑯᓂᖓ ᐊᔾᔨᐅᖏᑦᑐᓂᒃ ᖃᓄᐃᓕᐅᕐᓂᐅᔪᓂᒃ.

ᐃᓂᒃᓴᑦᑎᐊᕙᖕᒥᒃ ᓇᓂᓯᓗᑎᑦ
ᓇᓂᓯᓂᖅ ᓈᒻᒪᒃᑐᒥᒃ ᐃᓂᒥᒃ ᑲᔪᓯᑎᑦᑎᓂᐊᕐᓗᓂ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᒥᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ  

ᐊᑯᓂᐅᔪᓐᓇᖅᑐᖅ. ᐱᐅᑦᑎᐊᑐᐃᓐᓇᕆᐊᓕᒃ ᐱᕙᒌᔭᖅᐸᓪᓕᐊᓕᓵᖅᑎᓪᓗᒋᑦ 
ᖃᐅᔨᒋᐊᖅᐸᒡᓗᑎᒃ ᐱᓕᕆᖃᑎᒋᔭᐅᔪᑦ ᑲᑐᔾᔨᖃᑎᒌᑦ ᑐᓂᓯᔪᒪᑐᐃᓐᓇᕆᐊᓖᑦ 
ᐊᑐᖅᑐᐊᕈᒪᓗᑎᒡᓘᓐᓃᑦ ᐃᓂᒋᔭᒥᓂᒃ. ᐃᓚᖏᑦ ᐊᐱᖅᑯᑎᑦ ᐊᐱᕆᔭᕆᐊᖃᖅᑐᑦ 
ᐃᓱᒪᒋᔭᐅᑎᓪᓗᒋᑦ ᐃᓂᒃᓴᖅ ᓈᒻᒪᖕᒪᖔᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐃᓚᓕᐅᑎᓯᒪᙱᒻᒪᖔᑦ:
1.	ᑲᑉᐳᔭᖅᑐᑦ ᓈᒻᒪᑉᐹᑦ ᖃᕆᓴᐅᔭᓕᒫᓄᑦ ᐊᒻᒪ ᐱᓕᕆᔾᔪᑎᓄᑦ?
2.	ᑖᓐᓇ wi-fi ᓱᒃᑲᓕᓗᐊᖅᐹ, ᐃᑲᔪᖅᑐᐃᔪᓐᓇᖅᐸᓗ ᐃᓚᐅᔪᓕᒫᓂᒃ 

ᐊᑐᖅᑐᖃᕐᓗᓂ ᐊᑕᐅᑦᑎᒃᑯᑦ? 
3.	ᐃᓂᐅᔪᖅ ᓈᒻᒪᒃᐸ ᐱᓕᕆᖃᑎᒌᓄᑦ ᐃᓄᑐᐃᓐᓇᓄᓪᓘᓐᓃᑦ 

ᐃᓄᑑᓗᑎᒃ ᐃᖅᑲᓇᐃᔭᕆᐊᒃᓴᖅ? 

ᐊᑎᓕᐅᕐᕕᒃ 
ᖃᓄᐃᓕᐅᖅᑎᑦᑎᓂᐊᖅᑐᑦ, ᐊᔾᔨᐸᓗᖏᓪᓘᓐᓃᑦ ᖃᓄᐃᓕᐅᕐᓂᐅᔪᓄᑦ 

ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐃᑭᐊᖅᑭᕖᑦ, ᐱᓕᕆᔾᔪᑎᑦᑎᐊᕙᐅᔪᑦ ᐊᑐᕐᓂᐊᕐᓗᒋᑦ 
ᐃᓚᐅᖃᑕᐅᔪᑦ ᐊᑎᓕᐅᖅᑕᐅᖃᑕᐅᓂᕐᒧᑦ . ᐃᒪᓐᓇᐅᒐᔪᒃᑑᒐᓗᐊᖅ, 
ᑐᓴᖅᑎᑦᑎᓪᓗᐊᖅᐳᑎᑦ ᖃᓄᐃᓕᐅᕐᓂᕆᓂᐊᖅᑕᕐᓂᒃ 8−ᐸᓗᖕᓄᑦ ᐱᓇᓱᐊᕈᓯᕐᓄᑦ 
ᑕᒪᓐᓇ ᑲᔪᓯᓚᐅᙱᓐᓂᖓᓂ. ᐊᑎᖅᐱᑦ ᐊᓯᐊᒍᑦ, ᖃᐅᔨᒋᐊᕐᕕᒃᓴᐃᑦ, ᐊᒻᒪ 
ᐊᔪᙱᓐᓂᕆᔭᖏᑦᑕ ᒥᒃᓵᓄᑦ ᐊᐱᖅᑯᑎᑦ, ᐱᓇᔪᒃᑐᑦ ᐊᐱᕆᖕᒥᔭᖏᑦ ᐱᒻᒪᕆᐅᔪᑦ 
ᐋᓐᓂᐊᖃᕐᓇᙱᑦᑐᓕᕆᓂᕐᒧᑦ ᐅᕝᕙᓘᓐᓃᑦ ᓂᕿᑦᑎᐊᕙᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᒃᓴᑦ 
ᐱᔾᔪᑎᒋᓪᓗᒋᑦ, ᓄᒃᑕᐅᑎᖃᕆᐊᖃᕐᒪᖔᑕ ᐅᕗᖓ ᐊᒻᒪ/ᐅᕝᕙᓘᓐᓃᑦ 
ᖃᓄᐃᓕᐅᖅᑐᖃᖅᑎᓪᓗᒍ, ᐊᔾᔨᓕᐅᖅᑕᐅᔪᓐᓇᕐᓗᑎᒃ, ᐊᒻᒪ ᑐᓴᕈᒪᖕᒪᖔᑕ ᓯᕗᓂᒃᓴᒥ 
ᐱᓕᕆᐊᖑᖃᑦᑕᓛᖅᑐᓂᒃ. 

ᐊᔪᙱᓐᓂᕆᔭᐅᔪᑦ
ᐊᔪᙱᓐᓂᕆᔭᖏᑦ ᐃᓚᐅᔪᑦ ᐃᑲᔪᕐᓂᐊᖅᑐᑦ ᐃᓕᖕᓂᑦ ᓇᓗᓇᐃᖅᓯᓂᕐᒥᑦ 

ᐱᔾᔪᑕᐅᔪᒥᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᓂᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ, ᐱᓕᕆᓂᐅᔪᓂᑦ, ᖃᐅᔨᒪᓕᕐᑕᐅᓗᓂᓗ 
ᖃᓄᖅ ᑐᓂᔭᐅᖃᑦᑕᕐᒪᖔᑕ ᐃᓚᒌᓄᑦ. ᐋᖅᑭᒃᑕᐅᓯᒪᔪᓂᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ 
ᓴᖅᑭᑦᑎᓂᖅ ᐃᓚᐅᔪᓂᒃ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᓇᓃᓐᓂᖏᓐᓂᒃ ᐱᓕᕆᖃᑦᑕᖅᓯᒪᓂᑰᓗᑎᒃ 
ᐋᖅᑭᒃᑕᐅᓯᒪᔪᓂᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ−ᐊᒻᒪᓗ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᓴᙱᓂᕆᔭᐅᔪᓂᒃ 
ᓲᕐᓗ ᓯᕗᓕᖅᑎᐅᓂᕐᒥᒃ, ᓴᓇᙳᐊᕐᓂᕐᒥᒃ, ᓇᓗᓇᐃᒃᑯᑕᓕᕆᓂᕐᒥᒃ−ᐅᔾᔨᕐᓇᖅᑐᒥᒃ 
ᐊᓯᔾᔩᔪᓐᓇᖅᐳᖅ ᐃᓕᑦᑎᕙᓪᓕᐊᓂᕐᒧᑦ ᐊᑐᖅᑕᐅᓕᖅᑐᒥᒃ. ᐃᓚᓕᐅᑎᓗᒋᑦ 
ᐊᐱᖅᑯᑎᒃᓴᑦ ᐊᑎᓕᐅᖅᑕᐅᖃᑕᐅᓂᕐᒧᑦ ᐃᓚᐅᔪᓂᒃ ᓂᕈᐊᖁᓗᒋᑦ ᐊᔪᙱᑕᖏᓐᓂᒃ 
ᑕᓪᓕᒪᐅᓕᖅᑲᖓᓗᑎᒃ. ᐅᕝᕙᐅᓇ ᐆᒃᑑᑎ:

ᖃᓄᖅ ᖃᐅᔨᖃᑦᑕᖅᓯᒪᕕᑦ ᓇᓗᓇᐃᒃᑯᑕᓕᕆᓂᕐᒧᑦ ᐊᒻᒪ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓄᑦ? 
1.	ᖃᐅᔨᔪᓐᓇᖅᑐᖓ ᖃᓄᖅ ᑕᑕᑎᕆᔪᓐᓇᕐᒪᖔᑦ 

ᖃᓄᐃᓕᐅᖅᑐᖃᖅᑎᓪᓗᒍ ᐊᑎᓕᐅᕐᓂᕐᒧᑦ ᑎᑎᕋᕐᕕᒃᓴᒥᒃ, ᑭᓯᐊᓂ 
ᑕᐃᒪᓐᓇ ᐱᔾᔪᑎᖃᖅᑐᖅ

2.	ᖃᕆᓴᐅᔭᒥᒃ ᐊᑐᕆᐊᒃᓴᖅ ᐊᑲᐅᒋᔭᖃᑦᑎᐊᖅᑐᖓ ᑭᓯᐊᓂ 
ᓇᓗᓇᐃᒃᑯᑕᓕᕆᓚᐅᖅᓯᒪᙱᑦᑐᖓ

3.	ᓇᓗᓇᐃᒃᑯᑦᑎᖅᓱᐃᓇᓱᖃᑦᑕᖅᓯᒪᔪᖓ ᐃᓕᓐᓂᐊᖅᑕᕕᓂᕐᓂ 
ᓲᕐᓗ ᐃᑲᕐᕋᕐᒧᑦ ᓇᓗᓇᐃᒃᑯᑕᕐᒧᑦ ᐅᕝᕙᓘᓐᓃᑦ ᖃᕆᓴᐅᔭᓄᑦ 
ᐊᑐᖅᑕᐅᓂᐊᖅᑐᓂᑦ

4.	ᑐᑭᓯᐅᒪᑦᑎᐊᖅᑐᖓ ᓇᓗᓇᐃᒃᑯᑕᕐᒥᑦ ᐊᒻᒪᓗ ᖃᔅᓯᐊᕐᔪᖕᓂᑦ 
ᐱᔪᒃᓯᓯᒪᓪᓗᖓ

5.	ᓇᓗᓇᐃᒃᑯᑕᓕᕆᓂᖅ ᐃᓅᓯᕆᕙᕋ

ᑭᒡᓕᒋᔭᐅᔪᑦ
ᐊᑐᕈᑎᐅᔭᕆᐊᓖᑦ ᐊᔾᔨᒌᖃᑦᑕᙱᑦᑐᑦ ᐅᑭᐅᖏᑦ ᒪᓕᒡᓗᒋᑦ ᐃᓚᐅᔪᑦ ᐊᒻᒪ 

ᐱᓕᕆᐊᒃᓴᑦ ᐊᒻᒪ ᐱᓕᕆᐊᒃᓴᑦ ᓂᕆᐅᒋᔭᖏᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ. 
ᑕᒪᕐᒥᑦᑎᐊᖅ  ᐋᖅᑭᒃᑕᐅᓯᒪᔪᓕᒫᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦᖃᕆᓴᐅᔭᕋᓛᖃᕆᐊᖃᖅᐳᑦ 
ᖃᕆᓴᐅᔭᓂᒡᓘᓐᓃᑦ, ᓴᙱᒃᑎᓴᖅᑎᑦᑎᔾᔪᑎᓂᒃ (ᑕᐃᒪᐃᑦᑕᕆᐊᖃᖅᐸᑦ), 
ᐊᑐᖅᑕᐅᑦᑎᐊᕈᓐᓇᖅᑐᒥᒡᓗ ᐃᑭᐊᖅᑭᕕᖕᒧᑦ ᐊᑕᓕᕐᓂᕐᒥᒃ. ᐃᓚᐅᖃᑕᐅᔪᑦ ᐱᑎᓪᓗᒋᑦ 
ᐊᒃᓱᕈᕐᓇᖅᑐᒥᒃ ᐃᓚᐅᑎᑦᑎᓗᓂ ᑐᕌᖓᑦᑎᐊᖅᑐᒥᒃ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᑦ 
ᐅᕝᕙᓘᓐᓃᑦ ᖃᕆᓴᐅᔭᓂᑦ—ᓲᕐᓗ ᓴᓇᓂᖅ app-ᖑᔪᓂᑦ ᐊᔾᔨᖃᖅᑐᒥᒃ Alexa-ᒥᑦ 
(Amazon device) ᓲᕐᓗ ᐃᒪᓐᓇ—ᖃᐅᔨᒪᒋᐊᕐᓗᑎᑦ ᑕᒪᕐᒥᑦᑎᐊᖅ ᐱᓕᕆᖃᑎᒌᑦ 
ᐊᑐᕈᓐᓇᕋᓗᐊᕐᒪᖔᑕ ᑐᑭᓯᐅᒪᓪᓗᐊᑕᕐᓗᑎᒡᓗ ᖃᕆᓴᐅᔭᕋᓛᒥᒃ ᐱᓕᕆᔾᔪᑎᓂᒡᓘᓐᓃᑦ 
ᐊᐱᖅᑯᑕᐅᔪᒥᒃ. ᐃᓕᓐᓂᐊᕆᐊᖃᖅᐸᑕ ᓇᓗᓇᐃᒃᑯᑕᓕᕆᓂᕐᒧᑦ ᐅᖃᐅᓯᕐᓂᑦ, 
ᓴᓇᕐᕈᑎᓂᑦ, ᐱᓕᕆᔾᔪᑎᓂᓪᓘᓐᓃᑦ ᐊᑐᖅᑕᐅᔪᓂᑦ, ᐃᓕᓐᓂᐊᖅᑎᑦᑎᓗᑎᑦ 
ᐱᓕᒻᒪᒃᓴᕐᓂᕐᒥᑦ. ᖃᐅᔨᒪᒋᐊᕐᓗᒋᑦ ᐃᓕᓴᐃᔨᑦ ᐱᕙᒌᔭᖅᓯᒪᓗᑎᒃ ᖃᐅᔨᒋᐊᕐᓗᑎᒃ 
ᐱᓕᕆᖃᑎᒌᓄᑦ ᐱᑎᑦᑎᓗᑎᒃᓗ ᐃᑲᔪᕐᓂᕐᒥᒃ ᐱᔭᕆᐊᖃᖅᐸᑦ.

ᐊᐱᖅᑯᑎᑦ ᐃᑲᔪᖅᓱᐃᓂᕐᒧᑦ ᐱᓕᕆᖃᑎᒌᓄᑦ−ᐱᕈᖅᐸᓪᓕᐊᑎᑦᑎᓂᖅ:
•	 ᑭᓲᕙᑦ ᓴᙱᓂᑎᑦ ᖁᕕᐊᒋᔭᑎᓪᓗ? 
•	 ᖃᓄᖅ ᐃᑲᔪᖃᑕᐅᔪᒪᕕᑦ ᑖᔅᓱᒧᖓ ᐱᓕᕆᐊᒧᑦ?
•	 ᐃᓄᑑᑎᓪᓗᑎᑦ ᐱᓕᕆᔪᓐᓇᑦᑎᐊᖅᐱᑦ  ᐱᓕᕆᖃᑎᖃᕐᓗᑎᑦ? (ᐃᓚᖏᑦ ᐃᓄᐃᑦ 

ᒪᕐᕉᓕᖓᔪᓂᒃ ᐱᓕᕆᔪᒪᑐᐃᓐᓇᕆᐊᓖᑦ, ᒪᕐᕉᖕᓂ ᖃᕆᓴᐅᔭᕐᒥ ᐱᓕᕆᓗᑎᒃ)
•	 ᐃᓚᐅᖃᑕᐅᔪᒪᕖᑦ ᓇᐅᒃᑯᑐᐃᓐᓇᖅ ᐱᓕᕆᐊᒃᓴᒥ (ᐱᓕᕆᐊᒃᓴᓕᕆᓂᖅ, 

ᐅᓂᒃᑲᐅᓯᖃᕐᓂᖅ, ᐃᓱᒪᒃᓴᖅᓯᐅᕈᓐᓇᑦᑎᐊᕐᓂᖅ, ᑎᑎᕋᕐᓂᖅ) ᐅᕝᕙᓘᓐᓃᑦ 
ᑭᓱᓪᓚᑦᑖᓂᒃ ᐱᔪᒪᓂᖅᓴᐅᕕᑦ?

ᐱᓕᕆᐊᖃᖅᑎᑦᑎᔪᓐᓇᕐᓂᖅ 
ᖃᕆᓴᐅᔭᓕᕆᓗᓂ
ᐋᖅᑭᒃᑕᐅᔪᖅ AMPERE−ᑯᓐᓄᑦ
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ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ ᒪᒃᑯᖕᓂᖅᓴᓄᑦ ᐃᓚᐅᔪᓄᑦ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ 
ᖃᐅᔨᒪᔾᔪᑎᖃᕆᐊᖃᑐᐃᓐᓇᕆᐊᓖᑦ ᑕᐃᒃᑯᓂᖓ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᓂᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ 
ᒪᒃᑯᒃᑐᓂᒃ ᐱᖃᑎᖃᕐᓗᑎᒃ. ᑕᒪᓐᓇ ᐃᓚᖃᑐᐃᓐᓇᕆᐊᓕᒃ ᐃᓱᓕᑦᑕᖅᑎᑦᑎᓂᕐᒥᒃ 
ᓂᕆᐅᒋᔭᐅᔪᓂᒃ ᐱᓕᕆᐊᒃᓴᓄᑦ ᐃᓚᓕᐅᔾᔨᙱᓪᓗᓂ ᐊᑐᖅᑕᐅᒃᑲᓐᓂᖅᑐᒥᒃ 
ᐱᓕᕆᔾᔪᑎᒥᒃ (ᓲᕐᓗ Alexa−ᑎᑐᑦ). ᒪᒃᑯᖕᓂᖅᓴᐃᑦ ᐃᓚᐅᖃᑕᐅᔪᑦ 
ᐱᕚᓪᓕᕈᑎᖃᕈᓐᓇᕐᒥᔪᑦ ᐱᕕᖃᕐᓂᖅᓴᐅᓗᑎᒃ, ᓲᕐᓗ ᐱᓇᓱᐊᕈᓯᓕᒫᒥᑦ  
ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ ᐃᓚᐅᓗᑎᒃ ᐃᓕᓐᓂᐊᓚᐅᑲᖕᓇᑦ ᐱᕕᖃᕐᓗᑎᒡᓗ 
ᐃᓕᑦᑎᓂᕐᒧᑦ, ᐃᓐᓇᐅᓂᖅᓴᑦ ᐃᓚᐅᖃᑕᐅᔪᑦ ᐃᓗᐊᕆᔭᖃᕐᓗᑎᒃ ᐅᓪᓘᖕᓄᑦ ᒪᕐᕉᖕᓄᒃ 
ᐱᖓᓱᓄᓪᓘᓐᓃᑦ ᖃᓄᐃᓕᐅᕈᑎᒧᑦ. ᐱᓕᕆᖃᑎᒌᒃᐸᓪᓕᐊᑎᓪᓗᒋᑦ ᒪᒃᑯᒃᑐᑦ ᐃᓚᐅᔪᑦ, 
ᐱᕙᒌᔭᕐᓗᒋᑦ ᐊᐱᖅᑯᑎᑦ ᐊᔪᕐᓇᙱᓐᓂᖅᓴᒃᑯᑦ ᐅᖃᐅᓯᖅᑕᒃᑯᑦ, ᓲᕐᓗ:
•	 ᑭᓱᒥ ᖁᕕᐊᒋᔭᖃᖅᐱᑦ?
•	 ᑭᓱᒥᒃ ᐃᓕᑦᑎᔪᒪᕕᑦ?
•	 ᑭᓲᕙ ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᒧᑦ ᐱᓕᕆᐊᒃᓴᖅ ᖃᐅᔨᒪᕙᒌᖅᑕᐃᑦ 

ᖃᓄᐃᓕᐅᕆᐊᒃᓴᖅ?
•	 ᐃᓕᑦᑎᔪᒪᕖᑦ ᖃᔅᓯᑲᓪᓚᖕᓂᒃ ᓄᑖᓂᒃ ᐊᔪᕈᓐᓃᖅᑕᐅᕙᒃᑐᓂᒃ 

ᑕᐅᑐᒐᖃᓪᓗᐊᑕᕋᔭᖅᐱᑦ ᐋᖅᑭᒃᓱᐃᕙᓪᓕᐊᓂᕐᒥᒃ?

ᐱᓕᕆᐊᒃᓴᒥᒃ ᓂᕈᐊᕐᓗᑎᑦ
ᒪᕐᕈᓪᓗᐊᑖᖕᓂᒃ ᐃᓱᒪᓐᓇᖅᑐᖃᖅᐳᖅ ᐊᓂᒍᖅᑎᓐᓇᓱᒋᐊᖃᖅᑕᕐᓂᒃ ᐃᓚᐅᔪᓂᒃ 

ᐋᖅᑭᒃᓯᒪᓕᖅᑎᑦᑎᓕᕌᖓᕕᑦ ᐱᓕᕆᐊᒃᓴᕆᓂᐊᖅᑕᕐᓂᒃ, ᑖᓐᓇ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᖅ 
ᑲᑐᔾᔨᖃᑎᒌᓄᑦ ᑕᐅᑐᒐᖃᓪᓗᐊᑕᕐᓂᐊᖅᖢᓂ. ᐱᑎᑕᐃᓐᓇᕆᑐᐃᓐᓇᕆᐊᖃᖅᑕᑎᑦ 
ᐃᓚᐅᖃᑕᐅᔪᓕᒫᑦ ᐊᔾᔨᒌᓂᒃ ᐱᓕᕆᔾᔪᑎᓂᒃ ᐊᒃᓱᕈᖅᑎᓪᓗᒋᓪᓗ ᐋᖅᑭᒃᓯᓂᕐᒥᒃ 
ᐊᔾᔨᐅᙱᑦᑐᒥᒃ ᐅᕝᕙᓘᓐᓃᑦ, ᐱᓗᐊᖅᑐᒥᒃ, ᐃᓚᐅᖃᑕᐅᔪᑦ ᐱᑎᑕᐅᔪᐃᓐᓇᐅᔪᓐᓇᖅᑐᑦ 
ᐊᔾᔨᒌᒥᒃ ᐊᑲᐅᙱᓕᐅᕈᑎᒥᒃ ᐋᖅᑭᒃᓯᓂᕐᒧᑦ, ᐊᑐᓂ ᐊᑐᕐᓗᑎᒃ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ 
ᖃᕆᕆᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃᓗ. ᐆᒃᑑᑎᒋᓗᒍ, ᓯᕗᓪᓕᐹᒥᑦ Ampere−
ᑯᑦ (ᐱᓐᖑᐊᒃᑰᓚᐅᖅᑐᖅ) ᐱᓐᖑᐊᓗᖕᓂᒃᑯᑦ, ᐃᓚᐅᓚᐅᖅᑐᓕᒫᑦ ᑐᓂᔭᐅᓚᐅᖅᐳᑦ 
ᖃᕆᓴᐅᔭᒃᑰᕈᑎᓂᒃ ᑕᐃᔭᐅᔪᒥᒃ Alexa Echo Dot−ᖑᔪᒥᑦ ᐊᒻᒪ MIT app−ᖑᔪᖅ 
ᐊᑐᕈᑎ ᖃᕆᓴᐅᔭᒧᑦ ᐊᒻᒪᓗᑦᑕᐅᖅ ᓴᖅᑭᑦᑎᖁᔭᐅᓪᓗᑎᒃ ᐊᔾᔨᐅᖏᑦᑐᒥᑦ app−
ᖑᔪᒥᑦ ᖃᕆᓴᐅᔭᒦᓐᓂᐊᖅᑐᒥᑦ.

ᓇᓗᓇᐃᕐᓗᒋᑦ ᐃᓚᐅᖃᑕᐅᔪᑦ ᓴᓇᖕᒪᑕ ᐱᐅᓂᓕᖕᒥᑦ, ᐊᒻᒪᓗ 
ᐱᐊᓂᒋᐊᖃᙱᖦᖢᓂ ᐅᕝᕙᓘᓐᓃᑦ ᐱᓕᕆᑦᑎᐊᖅᓯᒪᙱᓪᓗᓂ ᐃᓱᐊᓂᑦ. 
ᑕᐃᒪᐃᒃᑲᓗᐊᖅᑎᓪᓗᒍ, ᐃᓚᐅᖃᑕᐅᔪᑦ ᐱᕕᖃᖅᑎᓪᓗᒋᑦ ᓈᒻᒪᒋᔭᖏᓐᓂᒃ 
ᐱᓕᕆᐊᖏᓐᓂᒃ, ᐱᕕᖃᑦᑎᐊᖅᑎᓐᓇᓱᒡᓗᒋᑦ ᐱᐊᓂᖕᓂᐊᕐᓗᒍ ᐱᓕᕆᐊᖅ. 

ᐋᖅᑭᒃᓯᓗᑎᑦ ᐊᑐᕐᓂᐅᓂᐊᖅᑐᓂᑦ
ᖃᐅᔨᐊᓂᒃᑯᕕᑦ ᐱᓕᕆᐊᒃᓴᒥᒃ ᐱᔾᔪᑕᐅᔪᒥᒃᓘᓐᓃᑦ, ᑭᖑᓪᓕᕐᒥ 

ᐊᓪᓗᕆᐊᕈᑎ ᐊᕕᒃᓗᒍ ᖃᓄᐃᓕᐅᕈᑎᒧᑦ ᐱᓕᕆᐊᒃᓴᒧᑦ. ᓯᕗᓪᓖᑦ ᐱᓕᕆᐊᒃᓴᑦ 
ᐃᓕᓐᓂᐊᕈᑕᐅᓪᓗᐊᖅᑐᑦ ᐃᓚᐅᔪᓂᑦ ᐱᓕᕆᔾᔪᑎᒋᓂᐊᖅᑕᖏᓐᓂᑦ. ᒪᓕᓪᓗᒋᑦ 
ᖃᐅᔨᒪᓂᖏᑦ ᐊᔪᙱᓐᓂᖏᓪᓗ, ᐊᑐᐃᓐᓇᐅᑎᑦᓯᓂᖅ ᐃᓚᖏᓐᓂᑦ ᐱᓕᕆᐊᖑᓯᒪᔪᓂᑦ 
ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᐃᑲᔫᑎᖃᑐᐃᓐᓇᕆᐊᓕᒃ. ᐆᒃᑑᑎᒋᓗᒍ, ᓯᕗᓪᓕᐹᒥᑦ Ampere−
ᑯᑦ ᐱᓐᖑᐊᓗᖕᓂᒃᑯᑦ, ᐃᓚᐅᔪᑦ ᐃᓕᓐᓂᐊᖅᑎᑕᐅᓚᐅᖅᐳᑦ ᑖᔅᓱᒥᖓ AI−ᖑᔪᒥᑦ 
ᐃᓅᖏᑦᑐᖅ ᓯᓚᑐᓂᓕᖕᒥᑦ ᖃᐅᔨᒪᓂᕆᔭᖓᓂᑦ, ᖃᓄᖅ ᐋᖅᑭᒃᓱᕐᓗᒍ ᐊᒻᒪ 
ᐊᑐᕐᓗᒍ Alexa−ᐆᔪᖅ ᖃᕆᓴᐅᔭᒃᑰᕈᑎ, ᐊᒻᒪᑦᑕᐅᖅ ᖃᓄᖅ ᐋᖅᑭᒃᓯᔪᓐᓇᕐᒪᖔᑦ 
ᐊᔪᕐᓇᓐᖏᑦᑐᒥᑦ app−ᖑᔪᒥᑦ ᐊᑐᕐᓗᓂ ᑕᐃᔭᐅᔪᓂᑦ MIT App Inventor−ᒥᑦ. 
ᓂᕈᐊᕈᕕᑦ ᐱᔾᔪᑕᐅᔪᒥᒃ ᐊᓯᔾᔨᖅᑐᒥᒃ ᓴᖅᑭᑎᑦᑎᓂᕐᒥᒃ ᑕᕐᕆᔮᒃᓴᒥᒃ ᐱᙳᐊᕈᑎᒥᒃ, 
ᓲᕐᓗ, ᐃᑲᔫᑎᖃᑐᐃᓐᓇᕆᐊᓕᒃ ᐃᓕᓴᐃᓗᓂ ᐃᓚᖏᓐᓂᒃ ᐱᙳᐊᕈᑎᓂᒃ 
ᐋᖅᑭᒃᓯᒪᓂᖏᓐᓂ ᖃᓅᓇᓱᒋᔭᐅᔪᓂᒃ, ᓇᓗᓇᐃᒃᑯᑦᑎᖅᓱᐃᓂᖅ ᑐᕌᖓᑦᑎᐊᖅᑐᓂᒃ 
ᓴᓇᕐᕈᑎᓂᒃ, ᓴᓇᓂᕐᓗ ᓴᓇᐅᒐᕐᓂᒃ ᐋᖅᑭᒃᓯᒪᓂᒃᓴᖏᓐᓂᒃᓗ ᐱᙳᐊᕐᓂᕐᒧᑦ. 

ᐱᓕᕆᖃᑎᖃᖅᑎᓪᓗᒋᑦ ᒪᒃᑯᒃᑐᓂᒃ ᐃᓕᓐᓂᐊᖅᑎᓂᒃ, ᐱᓗᐊᖅᑐᒥᒃ ᐱᓕᕆᖃᑎᒌᓂᒃ, 
ᐃᓂᒃᓴᓕᐅᕐᓂᖅ ᖃᖓᑭᐊᖅ ᐃᓅᖃᑎᖃᕐᓂᕐᒧᑦ, ᐃᒻᒪᖄ ᐃᓚᐅᓗᑎᒃ ᐅᓄᙱᑦᑐᑦ 
ᓯᑯᓯᐅᑎᓄᑦ ᐱᙳᐊᕐᓃᑦ, ᐱᒋᐊᓵᖅᑎᓪᓗᒋᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᒥᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ 
ᐱᐅᕗᖅ ᐃᑲᔪᕐᓗᒋᑦ ᐃᓚᐅᖃᑕᐅᔪᑦ ᖃᐅᔨᒪᖃᑦᑕᐅᑎᓗᑎᒃ. ᐃᓚᐅᖃᑕᐅᔪᑦ 
ᐃᖢᕐᕆᓂᖅᓴᐅᓕᖅᐸᑕ, ᐃᓱᒪᒃᓴᖅᓯᐅᖅᑎᓪᓗᒋᑦ ᐃᓱᒪᒋᔭᖏᓐᓂᒃ. ᐃᒪᓐᓇᐅᒐᔪᒃᑑᒐᓗᐊᖅ, 
ᑕᒪᓐᓇ ᐱᓕᕆᐊᖑᕙᒃᐳᖅ ᑐᓴᖅᑎᑕᐅᕌᓪᓚᓚᐅᖅᖢᑎᒃ ᐱᓕᕆᐊᖑᔪᒥᒃ, ᐱᓕᕆᐊᒃᓴᒥᒃ, 
ᑐᕌᕆᔭᒥᒡᓘᓐᓃᑦ, ᑭᓯᐊᓂᓗᑦᑕᐅᖅ ᐃᓕᑦᑎᓚᐅᙱᓐᓂᕐᒥᓂᒃ ᓇᓕᐊᖕᓂᑐᐃᓐᓇᖅ 

ᐊᔪᓕᖅᑎᑕᐅᓯᒪᔪᓂᒃ, 
ᓲ ᕐ ᓗ  ᖃ ᓄ ᑐ ᐃ ᓐ ᓇ ᖅ 
ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓄᑦ 
ᐃᓱᓕᑦᑕᖅᑎᑕᐅᔪᓂᒃ. ᑕᒪᓐᓇ 
ᐱᕕᖃᖅᑎᑦᑎᕗᖅ ᐱᕙᒌᔭᕐᓂᕐᒥᒃ 
ᐊᔾᔨᖃᙱᑦᑐᒥᒃ ᐱᓕᕆᐊᒃᓴᒥᒃ 
ᐃᓱᓕᑦᑕᕐᕕᖃᙱᑦᑐᒥᒃ 
ᐃᓱᒫᓘᑕᐅᔪᓄᑦ ᐊᒃᑐᐊᓂᓕᖕᓄᑦ 
ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓄᑦ.

ᐃᓱᒪᒃᓴᖅᓯᐅᕌᓂᒃᐸᑦ, 
ᐱᕕᖃᖅᑎᓪᓗᒋᑦ ᐃᓚᐅᖃᑕᐅᔪᑦ 
ᐱᓕᕆᓂᐊᕐᓗᑎᒃ 
ᐱᓕᕆᐊᖏᓐᓂᒃ . ᑖ ᓐᓇ 
ᐃᓚᖓ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᖅ 
ᑲᑐᔾᔨᖃᑎᒌᓄᑦ, ᐱᒻᒪᕆᐅᕗᖅ 
ᐋᖅᑭᒃᓯᔭᕆᐊᒃᓴᖅ 
ᓈᒻᒪᒃᑐᓂᒃ ᐃᖅᑲᓇᐃᔭᖅᑎᓂᒃ ᓇᓗᙱᑦᑎᐊᕈᒪᓂᕐᒧᑦ ᑕᒪᕐᒥᑦᑎᐊᖅ ᐃᓚᐅᔪᑦ 
ᐊᑐᕈᓐᓇᕋᓗᐊᕐᒪᖔᑕ ᓈᒻᒪᒃᑐᓂᒃ ᐃᑲᔪᖅᑐᖅᑕᐅᓂᕐᒥᒃ. ᐱᒋᐊᕐᓂᖓᓂᑦ ᑭᖑᓪᓕᖅᐹᖓ 
ᐅᓪᓗᖅ, ᓇᐃᓈᕐᓗᒋᑦ ᐃᓚᐅᖃᑕᐅᔪᑦ ᑐᕌᒐᕆᔭᖏᓐᓄᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᓂᕐᒧᑦ, ᐊᒻᒪᓗ 
ᐃᖅᑲᓇᐃᔭᖅᑏᑦ ᑎᓕᐅᕐᓗᒋᑦ ᐱᓕᕆᓂᖏᓐᓄᑦ ᐱᕙᒌᔭᕐᓗᑎᒃ ᑐᓂᓯᓂᐊᕐᓗᑎᒃ 
ᐱᓕᕆᐊᖏᓐᓂᒃ. ᑭᖑᓪᓕᖅᐹᖅ ᐅᓪᓗᖅ ᐃᓱᓕᑉᐸᑦ, ᐱᕕᖃᑦᑎᐊᕐᓂᐊᖅᐳᑎᑦ 
ᖁᔭᓕᓗᒋᑦ ᐃᓕᓐᓂᐊᖅᑎᓕᒫᑦ, ᐃᖅᑲᓇᐃᔭᖅᑎᑦ ᐃᓚᐅᓚᐅᖅᑐᑦ, ᐊᒻᒪ ᓄᓇᓕᖕᓂ 
ᐱᓕᕆᖃᑕᐅᔪᑦ ᐃᑲᔪᓚᐅᖅᑐᑦ, ᐊᒻᒪᓗ ᓵᓚᒃᓴᖅᑐᑦ ᓵᓚᒃᓴᖅᑐᑦ ᑐᓂᐅᖃᖅᑕᐅᓗᑎᒃ.

ᐅᔾᔨᕐᓇᖅᓯᑎᑦᑎᓂᖅ ᐊᑕᖃᑎᖃᕐᓂᕐᓗ ᓄᓇᓕᖕᓂᒃ
ᐃᓄᖕᓄᑦ ᑐᓴᐅᒪᔪᓕᕆᔾᔪᑎᑦ
ᐊᑐᕈᒥᓇᖅᑐᑦ ᐃᓄᖕᓄᑦ ᑐᓴᒐᒃᓴᓄᑦ ᑐᙵᕕᐅᔪᑦ ᐃᑲᔫᑎᒋᔪᓐᓇᖅᑕᓯ 

ᑎᑭᐅᑎᔪᓐᓇᕐᓂᐊᕋᔅᓯ ᓈᓚᒋᐊᖅᑐᖅᓯᒪᔪᓄᑦ. ᓴᖅᑭᓪᓗᒋᑦ ᓄᑖᙳᕆᐊᕋᔪᒡᓗᒋᑦ, 
ᐃᓚᐅᑎᑦᑎᕙᒡᓗᑎᑦ ᐃᓗᓕᖅᑕᖏᓐᓂᒃ, ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎᓂᒃ, ᐊᒻᒪ ᑐᓄᐊᒍᑦ−
ᐊᔾᔨᙳᐊᓂᒃ ᑕᑯᒃᓴᐅᔪᓂᒃ ᐱᓕᕆᑎᑦᑎᓕᖅᐸᑕ. ᐊᑐᕐᓗᑎᑦ ᓈᒻᒪᒃᑐᓂᒃ 
ᓇᓗᓇᐃᒃᑯᑕᓂᒃ ᑎᓕᐅᕐᓗᒋᓪᓗ ᐃᓚᐅᔪᑦ ᐊᒥᖅᑳᕈᑎᖃᖁᓗᒋᑦ ᐱᔪᒃᓯᓂᕆᔭᒥᓂᒃ 
ᐃᑭᐊᖅᑭᕕᒃᑯᑦ. ᓴᖅᑭᑦᑎᓗᑎᒃ ᐊᒥᖅᑳᕈᑎᖃᕐᓗᑎᒡᓗ ᐱᒻᒪᕆᐅᔪᓂᒃ ᐃᓗᓕᖏᓐᓂᒃ 
ᐊᒃᑐᐊᓂᓕᖕᓂᒃ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ ᐱᓕᕆᐊᓪᓗᐊᑕᕆᓂᐊᖅᑕᖓᓄᑦ 
ᓴᓇᕝᕕᐅᕙᒃᑐᒧᓪᓘᓐᓃᑦ. ᑖᓐᓇ ᐃᓚᐅᑎᑦᑎᑐᐃᓐᓇᕆᐊᓕᒃ ᓂᐱᙵᑕᓂᒃ, ᓄᓇᙳᐊᓂᒃ, 
ᑕᕐᕆᔮᒃᓴᓂᒃ, ᐊᐱᖅᓱᕐᓂᕐᓂᒃᓘᓐᓃᑦ ᓴᓇᕝᕕᖕᓂ ᖃᐅᔨᒪᔨᑕᕐᓂᒃ. 

ᐅᔾᔨᕈᓱᖕᓂᖅ
ᐃᓚᐅᖃᑕᐅᓂᖅ ᓈᒻᒪᒃᑐᓂᒃ ᖃᕆᓴᐅᔭᒃᑯᑦ ᑲᑎᒪᓂᕐᓂ, ᐃᓄᖕᓄᑦ 

ᑐᓴᐅᒪᔪᓕᕆᔾᔪᑎᓄᑦ ᑲᑎᙵᔪᑦ, ᐊᒻᒪ ᐱᓕᕆᔾᔪᑎᑦ ᓄᓇᓖᑦ ᐱᐅᔪᒻᒪᕆᐊᓘᔪᖅ 
ᐱᔪᒪᓕᖅᑎᓐᓇᓱᒃᓗᒋᑦ ᐃᓚᐅᖃᑕᐅᔪᑦ. ᐃᓚᐅᑎᑉᐸᒡᓗᒋᑦ ᐃᓚᒋᔭᐅᔪᑦ 
ᑖᒃᑯᓄᖓ ᐱᓕᕆᖃᑎᒌᒃᐸᒃᑐᓄᑦ ᐊᒥᖅᑳᕈᑎᖃᕐᓗᑎᒡᓗ ᐃᓗᓕᖏᓐᓂᒃ 
ᑕᒪᑐᒧᖓ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᓂᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ, ᒪᓕᑦᑎᐊᖅᑐᖃᑦᑎᐊᕋᓗᐊᕐᒪᖔᑦ 
ᓇᓕᐊᖕᓂᑐᐃᓐᓇᖅ ᓄᓇᓕᖕᓂ ᒪᓕᒃᑕᐅᔭᕆᐊᖃᖅᐸᒃᑐᓂᒃ ᐅᔾᔨᕐᓇᖅᓯᑎᑦᑎᓂᐊᕐᓗᓂ. 
ᐃᕐᖐᓐᓈᖅᑕᐅᒃᑯᑦ ᒪᓂᓴᐅᑎᑦ ᐱᐅᑦᑎᐊᕆᕗᑦ ᐅᔾᔨᕆᔭᐅᓕᖅᑎᓐᓇᓱᒃᖢᒋᑦ 
ᐱᓕᕆᐊᓯ. ᓇᒃᓯᐅᔾᔨᕕᒋᓗᒋᑦ ᑐᕌᖅᑕᐅᔪᑦ ᐃᕐᖐᓐᓈᕈᑎᒃᑯᑦ ᐃᓚᐅᑐᐃᓐᓇᕆᐊᓕᖕᓄᑦ, 
ᐅᐸᒍᑎᖃᑦᑕᓵᖅᑐᓄᑦ, ᐱᓕᕆᖃᑎᖏᓐᓄᑦ, ᑮᓇᐅᔭᖃᖅᑎᑦᑎᔨᓄᓪᓗ. ᐃᒻᒥᓅᖓᔪᑦ 
ᑐᓴᖅᑕᐅᑎᓪᓗᒋᑦ, ᓇᓗᓇᐃᕐᓗᒋᑦ ᐊᑑᑎᖏᑦ ᐃᓚᐅᖃᑕᐅᓂᕐᒧᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᓂᑦ 
ᑲᑐᔾᔨᖃᑎᒌᓄᑦ, ᐃᓚᐅᑎᓪᓗᒍᓗ ᑐᑭᓯᓇᑦᑎᐊᖅᑐᒥᒃ ᐅᖃᓗᖕᓂᖅ ᐊᑎᓕᐅᖅᑕᐅᓂᕐᒧᑦ.

ᐱᓗᐊᖅᑐᒥᑦ, ᖁᕕᐊᓇᖅᑎᖃᑦᑕᕈᒃ ᑭᓱᓕᒫᓂᑦ ᐊᑐᖅᑐᓃᑦ ᑕᒪᐃᓐᓄᑦ ᐃᓚᐅᔪᓄᑦ 
ᐋᖅᑭᒃᓱᐃᔨᓄᓪᓗ ᐊᔪᙱᓐᓃᑦ ᐃᓕᑕᐅᒐᓗᐊᕆᐊᒃᓴᖏᓐᓂᑦ ᐃᖅᑲᐅᒪᔭᓂᒡᓗ 
ᓴᖅᑭᑦᑎᓗᑎᒃ.

ᓇᓗᓇᐃᒃᑯᑕᓕᕆᓂᖅ ᐱᓕᕆᐊᒃᓴᓄᓪᓗ

ᖃᕆᓴᐅᔭᓕᕆᓂᖅ ᐊᒻᒪ ᑐᓴᐅᒪᖃᑎᒌᖕᓂᖅ

ᖃᕆᓴᐅᔭᐃᑦ ᐊᒻᒪ ᐃᓅᖃᑎᒌᑦ



ᐱᓐᖑᐊᕐᓂᖅ

ᓄᕕᐱᕆ 2024 11 ROOT & STEMᓄᕕᐱᕆ 2024 10 ROOT & STEM



ᓄᕕᐱᕆ 2024 11 ROOT & STEMᓄᕕᐱᕆ 2024 10 ROOT & STEM

ᑎᑎᕋᖅᑐᖅ ᐳᕋᐃᔭᒃ ᒪᒃᓛᒃᓚᓐ



ᑎᑎᕋᐅᔭᒐᑦ

ᓄᕕᐱᕆ 2024 13 ROOT & STEMᓄᕕᐱᕆ 2024 12 ROOT & STEMᑎᑎᕋᖅᑐᖅ ᐳᕋᐃᔭᒃ ᒪᒃᓛᒃᓚᓐ



ᑕᑯᒋᑦ

ᓄᕕᐱᕆ 2024 13 ROOT & STEMᓄᕕᐱᕆ 2024 12 ROOT & STEM

ᓂᐲᑦ ᓴᙱᓛᖑᓇᓱᒍᒪᕖᑦ ᐃᓕᓐᓂᐊᕐᕕᐊᕈᓯᕐᓄᑦ? ᑎᑎᕐᓗᒍ ᐃᓕᓴᐃᔨ 
ᖃᐅᔨᓴᕈᑎᖓ: yourvoiceispower.ca/teacher_checklist

ᓇᓗᓇᐃᒃᑯᑕᓕᐅᕐᓂᖅ 
ᐃᓕᖅᑯᓯᕐᒧᑦ
STEM-ᖑᔪᖅ ᑐᙵᕕᓕᒃ ᓂᔾᔭᐅᓯᔭᕐᓂᕐᒧᑦ ᓵᓚᖃᕋᓱᖕᓂᖅ 
ᓴᖅᑭᔮᖅᑎᑦᑎᔪᖅ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐅᓂᒃᑳᖏᓐᓂᒃ

ᑎᑎᕋᖅᑐᖅ ᓯᐅᕋᓐ ᐊᔅᑕᓴᐃᒃ

ᑖᒃᑯᐊ ᐃᙱᐅᑎᑦ ᐃᙱᐅᑎᓄᑦ ᑐᕌᓐᑐᒥᑦ ᐃᓕᓐᓂᐊᕐᕕᐊᓗᐊᓂ 
ᐊᓂᒍᐃᓵᓚᐅᖅᑐᑦ ᓅᑎᓐ−ᔫᓯᐱ,  ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐊᒻᒪ ᕿᕐᓂᖅᑐᑦ 
ᐱᐅᓯᑐᖃᖏᓐᓂᑦ, ᐃᓱᒪᒋᔭᒥᓂᒃ ᐅᖃᐅᓯᖃᖅᐳᖅ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ 

ᐃᓕᓴᕐᓇᐅᑎᖏᓐᓂᒃ ᐊᒻᒪ ᐱᒻᒪᕆᐅᓂᖓᓂᒃ ᐃᓕᖅᑯᓯᑦᑎᓐᓂ ᓯᕗᕚᕗᑦ 
ᐅᐱᒋᔭᐅᑦᑎᐊᕆᐊᖃᕐᓂᖏᓐᓂᒃ.

ᐃᙱᐅᓯᖅ ᓵᓚᒃᓴᓚᐅᖅᑐᖅ 2022–23−ᒥ ᓂᐱᓯ ᓴᙱᓂᖏᓐᓂᒃ, ᓵᓚᒃᓴᕋᓲᑎᑦ 
ᐊᑯᓐᓂᖅᓱᖅᑐᓄᑦ ᐊᒻᒪ ᐊᖓᔪᒃᖡᑦ ᐃᓕᓐᓂᐊᕐᕕᖕᒥ ᐃᓕᓐᓂᐊᖅᑎᓄᑦ ᑲᓇᑕᒥ ᑲᑎᖦᖢᒋᑦ 
ᑐᓴᕐᓈᒐᒃᓴᓕᐅᖅᑐᑦ, ᖃᕆᓴᐅᔭᒃᑯᑦ ᖃᐅᔨᓴᖅᑐᓕᕆᓂᖅ, ᐊᒻᒪ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᓕᕆᓂᖅ. 
ᑮᓇᐅᔭᖃᖅᑎᑕᐅᓪᓗᓂ Amazon−ᑯᓐᓂᑦ, ᐱᓕᕆᐊᖑᕙᓪᓕᐊᔪᒪᔪᖅ ᐃᓚᐅᑎᑦᑎᕙᒃᐳᖅ 
ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᐱᕙᓪᓕᐊᑎᑦᑎᓪᓗᑎᒃ ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒥᒃ, ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒥᑦ, 
ᐋᖅᑭᒃᓱᐃᓂᕐᒥᑦ, ᐊᒻᒪ ᓈᓴᐅᓯᕆᓂᕐᒥᑦ (STEM−ᖑᔪ)ᐱᓕᕆᔾᔪᑎᓂᒃ, ᐊᔪᖅᑕᐅᙱᑦᑐᓂᒃ 
ᐊᑐᕐᓂᒃᑯᑦ  ᐃᙱᐅᓯᐅᒃᑲᓐ, ᓂᕋᓱᒃᖢᑎᒃ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᓴᓇᙳᐊᖅᑎᖏᓐᓄᑦ, 
ᐃᓕᓐᓂᐊᖅᑎᖦᖢᒋᑦ ᐱᐅᓯᕆᔭᐅᕙᓚᐅᖅᑐᓂᒃ ᐊᒻᒪ ᐊᓐᓇᒍᓐᓇᕐᓂᖏᓐᓂᒃ 
ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐃᓄᐃᑦ ᑲᓇᑕᒥ.

"ᑎᑕᒃᑐᑦ ᐊᔾᔨᐅᙱᖦᖢᓂ ᐊᑐᒐᒃᓴᐅᔪᖅ ᐃᓚᐅᑎᓪᓗᒋᑦ ᐃᓕᓐᓂᐊᖅᑎᑦ 
ᐳᑐᒍᖏᑦ ᓇᓗᓇᐃᒃᑯᑕᙳᖅᑎᓪᓗᒋᑦ," ᐅᖃᖅᑐᖅ ᓵᓚᖃᕋᓲᑎᒥᒃ ᐱᒋᐊᖅᑎᑦᑎᔪᖅ 
ᐋᖅᑭᒃᓱᐃᔨᓗ ᒪᐃᑯ ᕘᑎᒃ TakingITGlobal, ᑮᓇᐅᔭᓕᐅᕋᓱᐊᙱᑦᑐᑦ ᐊᐅᓚᑦᑎᔪᑦ 
ᓵᓚᒃᓴᕋᓱᒃᑐᓂᒃ 2023-24−ᒥ ᐅᖃᓕᒫᒐᒃᓴᓂᒃ. "ᐱᐅᑦᑎᐊᕐᒥᔪᖅ ᐃᓕᓐᓂᐊᖅᑎᑦ 
ᐃᓕᓴᕐᓗᒋᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐃᓄᐃᑦ ᖃᐅᔨᖃᑦᑕᖅᓯᒪᔭᖏᑦ ᑲᓇᑕᒥ ᐊᒻᒪ 
ᐊᓂᒍᖅᑎᖃᑦᑕᖅᓯᒪᔭᖏᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᓴᓇᙳᐊᖅᑎᑦ."

Furdyk ᐅᖃᖅᐳᖅ ᓂᐱᓯ ᓴᖅᑭᖦᖢᓂ ᑭᐅᔾᔪᑕᐅᓪᓗᓂ ᐱᑕᖃᑦᑎᐊᙱᓐᓂᖓᓄᑦ 
STEM-ᒥ ᐃᓂᓂᑦ, ᑕᒪᒃᑯᐊᓗ ᑕᑯᒃᓴᐅᓪᓗᑎᒃ ᐅᓄᙱᓐᓂᖅᓴᐃᑦ 
ᑭᒡᒐᖅᑐᖅᑕᐅᑦᑎᐊᙱᖦᖢᑎᒃ. ᑕᒪᓐᓇ ᐊᒃᓱᕈᕐᓇᖅᑐᖅ ᓈᒻᒪᑦᑎᐊᓚᐅᖅᑐᖅ 
ᐃᑲᔪᖃᑦᑕᕐᓂᖓᓄᑦ, ᐊᑐᖅᐸᒃᖢᓂ ᓄᑖᙳᖅᐸᓪᓕᐊᔪᓂᒃ, ᓴᓇᑐᓂᕐᒥᒃ, ᐊᒻᒪ ᓄᓇᓕᖕᓂ 
ᐋᖅᑭᒃᓱᐃᓂᕐᒥᒃ ᑲᔪᓯᑎᑦᑎᓂᕐᒥᒡᓗ ᐱᓕᕆᐊᒃᓴᓂᒃ ᐃᓚᐅᑎᑦᑎᔪᓂᒃ ᒪᒃᑯᒃᑐᓂᒃ.

ᐋᖅᑭᒋᐊᕈᑎᖓ ᓱᖏᐅᑎᓗᓂ ᐊᒥᐊᓕᒐᒃᑯᑦ ᑎᑎᕋᖅᓯᒪᔭᖓᓂ ᓵᓚᖃᕋᓲᑎᒥᒃ 
ᑲᓇᑕᒥ ᐃᓕᓐᓂᐊᖅᑎᓄᑦ ᕿᑎᐊᓃᓪᓗᓂᓗ ᐊᑐᕐᓂᑯᖏᓐᓂ ᓂᔾᔭᐅᓯᔭᕐᓂᕐᓂᒃᓗ 
ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐃᓄᖁᑎᖏᓐᓂ. ᓴᖅᑭᑦᑎᓚᐅᖅᐳᖅ ᓵᓚᒃᓴᕋᓱᖕᓂᕐᒥᒃ 
2022−ᒥ ᐃᑲᔪᖅᓱᖅᑕᐅᓪᓗᓂ Amazon ᓂᔾᔭᐅᓯᔭᖅᑎᓂᒃ ᐊᒻᒪ Amazon 
future Engineer−ᒥᒃ, ᐱᓕᕆᐊᖅ ᐱᔾᔪᑎᖃᓪᓗᐊᑕᖅᖢᓂ ᐱᕚᓪᓕᖅᑎᖦᖢᒋᑦ 
ᖃᕆᓴᐅᔭᒃᑯᑦ ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒥᒃ ᐃᓕᓐᓂᐊᖅᑎᑦᑎᓂᖅ ᐃᓕᓐᓂᐊᖅᑎᓄᑦ 
ᐱᔨᑦᑎᕋᖅᑕᐅᑦᑎᐊᙱᑦᑐᓂᒃ ᓄᓇᓕᖕᓂ.

ᐃᓚᐅᔪᑦ ᓂᐱᖕᓂ ᐊᔪᙱᓐᓂᖃᖅᐳᑦ ᐊᑐᕆᐊᒃᓴᖅ EarSketch−ᒥᒃ, 
ᐊᑭᖃᙱᑦᑐᒥᒃ ᖃᕆᓴᐅᔭᒃᑯᑦ ᓇᓗᓇᐃᒃᑯᑕᕐᓄᑦ ᐋᖅᑭᒃᓱᐃᔨᒥᒃ ᓂᐱᓕᐅᕆᓂᐊᕐᓗᓂ, 
ᐋᖅᑭᒃᓱᐃᓂᐊᕐᓗᓂ, ᐱᙳᐊᕐᓂᐊᕐᓗᓂᓗ ᖃᕆᓴᐅᔭᒃᑰᖓᔪᓂᒃ ᓂᐱᓂᒃ 
ᑐᖅᑯᖅᓯᓯᒪᕝᕕᖕᓂᒃ. ᐃᓕᓐᓂᐊᖅᑏᑦ ᐊᑐᓲᖑᕗᑦ ᐱᓕᕆᔾᔪᑎᒥᒃ, ᐊᑐᐃᓐᓇᐅᓪᓗᓂ 

ᖃᓪᓗᓈᑐᑦ, ᐅᐃᕖᑐᑦ, ᐃᓄᒃᑎᑐᑦ, ᐊᒻᒪ Ojibwe−ᒥ, ᓇᖕᒥᓂᖅ ᐃᙱᐅᓯᓕᐅᖅᖢᑎᒃ 
ᐃᙱᒃᑲᓐᓂᖅᖢᑎᒃ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᓴᓇᙳᐊᖅᑎᖏᓐᓄᑦ.

ᓵᓚᒃᓴᕋᓱᖕᓂᖅ ᐊᑐᓲᖅ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐃᓕᓐᓂᐊᕈᑎᒃᓴᖏᓐᓄᑦ 
ᐱᓕᕆᐊᒃᓴᒥ, ᐋᖅᑭᒃᑕᐅᓪᓗᓂ ᐊᓂᓰᓈᐱᒧᑦ ᐃᓕᓴᐃᔨᓄᑦ, ᓇᓕᒧᖦᖢᓂ 
ᑭᒃᑯᑐᐃᓐᓇᕐᓄᑦ ᐃᓕᓐᓂᐊᖅᑎᑦᑎᓂᕐᒧᑦ ᐃᓕᓐᓂᐊᒐᒃᓴᓄᑦ ᐱᔭᕆᐊᓕᖕᓂᑦ 
ᐃᓚᐅᑎᑦᑎᓪᓗᓂᓗ ᐱᑕᖃᖅᑐᓂᑦ ᐃᓕᓴᐃᔨᓄᑦ ᐃᑲᔪᖅᓱᕐᓗᒋᑦ ᐃᓚᐅᖃᑕᐅᔪᑦ 
ᐃᓕᓐᓂᐊᖅᑎᑦ. ᐱᓕᕆᐊᒃᓴᐅᔫᑉ 8−ᓂᒃ ᐊᔪᕈᓐᓃᖅᓴᒐᒃᓴᓂᒃ ᑕᐅᑐᒐᖃᓪᓗᐊᑕᖅᐳᑦ 
ᐱᓪᓗᐊᑕᕐᓂᒃ ᓄᓇᖃᖅᑳᖅᑐᓂᒃ ᐅᕕᓂᖃᑎᒋᙱᑕᖃᖅᐸᖕᓂᖓᓄᑦ ᑲᓇᑕᒥ, 
ᐃᓚᒋᔭᐅᓪᓗᑎᒃ ᐃᓕᓐᓂᐊᕆᐊᖅᑎᑕᐅᕙᓚᐅᖅᑐᑦ ᐊᒻᒪᓗ ᐊᕐᕌᒍ 1960−ᖏᓐᓂᑦ 
ᓄᑕᖅᑲᑦ ᑎᒍᐊᖅᑕᐅᓂᑯᑦ ᖃᓪᓗᓈᓄᑦ, ᐊᒻᒪᓗᑦᑕᐅᖅ ᐱᓕᕆᐊᖑᖁᔨᓂᕐᒥᒃ 
ᓱᓕᔪᒥᒃ ᐃᓱᒪᒋᔪᓐᓇᐃᖃᑎᒌᖕᓂᕐᒧᓪᓗ ᑲᒥᓴᒋᔭᐅᔪᖅ. ᐃᓚᐅᔪᑦ ᐃᓕᑦᑎᕙᒃᑭᕗᑦ 
ᓇᖕᒥᓂᖅᓱᓕᕐᓂᕐᒥᒃ, ᐊᔾᔨᒌᒃᑎᑦᑎᓂᕐᒥᒃ ᐆᒻᒪᕆᒃᓯᑎᑦᑎᓂᕐᒥᒡᓗ, ᖃᓄᕐᓗ 
ᓄᓇᖃᖅᑳᖅᓯᒪᔫᓂᖏᓐᓂᒃ.

"[ᑖᒃᑯᐊ] ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐱᐅᓯᕆᕙᓚᐅᖅᑕᖏᑦ ᐃᓕᓐᓂᐊᖅᑕᐅᔪᑦ 
ᐃᓕᓐᓂᐊᕐᕕᖕᓂ ᓱᓕ ᐊᔾᔨᒌᙱᒻᒪᑕ ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓄᑦ ᑲᓇᑕᓕᒫᒥ. ᐊᒥᓱᑦ 
ᐃᓕᓴᐃᔩᑦ ᐊᒻᒪ ᐃᓕᓐᓂᐊᕐᕖᑦ ᐊᒃᓱᕈᖃᑦᑕᖅᑐᑦ ᐃᓚᓕᐅᑎᑦᑎᓇᓱᖕᓂᕐᒥᑦ ᑖᒃᑯᓂᖓ 
ᐃᓕᓐᓂᐊᖅᑕᐅᔪᓂᑦ ᐃᓪᓗᕈᓯᕐᒥᑦ ᐃᓕᓐᓂᐊᓂᕐᒥᑦ," ᐅᖃᖅᑐᖅ ᕘᑎᒃ.

ᓵᓚᒃᓴᕋᓱᖕᓂᕐᒧᑦ ᐃᓚᐅᖃᑕᐅᓇᓲᑎᑦ ᖃᐅᔨᓴᖅᑕᐅᓲᑦ ᓴᓇᔨᒻᒪᕆᖕᓄᑦ 
ᖃᐅᔨᓴᖅᐸᒃᑐᓄᑦ ᐃᙱᐅᑎᓂᒃ ᐱᐅᓂᖏᓐᓂᒃ ᓂᔾᔭᐅᑎᖏᑦ ᐊᒻᒪ ᓇᓗᓇᐃᒃᑯᑕᖏᑦ, 
ᐊᒻᒪᓗ ᐃᓚᓕᐅᔾᔨᓂᖅ ᐃᓅᖃᑎᒌᓄᑦ ᒪᓕᒐᓕᕆᓂᕐᒧᑦ ᐱᔾᔪᑕᐅᔪᓂᒃ. ᓵᓚᒃᓴᕋᓱᖕᓂᖅ 
15,000-ᓂᒃ ᐃᓕᓐᓂᐊᖅᑎᖃᓚᐅᖅᐳᖅ 2023-ᒥ; ᑕᒪᑐᒪᓂ ᐊᕐᕌᒍᒥ, 20,000 
ᐅᖓᑖᓂ ᐃᓕᓐᓂᐊᖅᑎᑦ ᐃᓚᐅᓚᐅᖅᐳᑦ. ᓵᓚᒃᓴᐅᑕᐅᔪᖅ, ᐃᓕᓐᓂᐊᕈᑎᒃᓴᖅᑖᕈᓯᐊᖅ 
ᐊᑭᖃᖅᑐᖅ $5,000, ᑐᓂᔭᐅᓲᖅ ᒪᕐᕉᖕᓄᑦ ᐃᓕᓐᓂᐊᖅᑏᖕᓄᑦ −ᐊᑕᐅᓯᖅ 
ᓄᓇᖃᖅᑳᖅᓯᒪᔪᖅ ᐃᓕᓐᓂᐊᖅᑎ, ᐱᖃᑖᓗ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐃᓕᓐᓂᐊᖅᑎᖏᑦ.

"ᑖᓐᓇ ᐱᓕᕆᐊᒃᓴᖅ ᓴᙱᔪᒻᒪᕆᐊᓗᒃ ᐱᓪᓗᒍ ᐱᒻᒪᕆᐅᔪᑦ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ 
ᐱᔾᔪᑎᖏᑦ ᖃᐅᒪᖁᓪᓗᒋᑦ, ᐃᓕᓐᓂᐊᖅᑎᓪᓗ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᓂᔾᔭᐅᓯᔭᕈᓯᖏᑦ 
ᐃᔾᔪᐊᒐᒃᓴᑦᑎᐊᕙᐅᓗᑎᒃ," ᐅᖃᖅᑐᖅ ᕘᑎᒃ. "ᐃᓕᓐᓂᐊᖅᑏᑦ ᓂᐅᕕᖅᑐᑐᐃᓐᓇᐅᖏᑦᑐᑦ, 
ᓂᔾᔭᐅᓯᔭᖅᑎᐅᓕᖅᑐᑦ ᐊᒻᒪ ᐃᓚᓕᐅᔾᔨᓪᓗᑎᑦ ᐃᓱᒪᒋᔭᖏᓐᓂᑦ ᐊᒻᒪ 
ᐃᑉᐱᓐᓂᐊᔭᖏᓐᓂᑦ ᑖᒃᑯᓂᖓ ᐅᖃᐅᓯᐅᔪᓂᑦ ᓂᔾᔭᐅᑎᖏᓐᓄᑦ."

"ᖃᒥᑦᑎᓇᓱᓚᐅᕋᓗᐊᕐᒪᑕ ᐃᑭᑦᑐᓂᒃ ᑭᓯᐊᓂ 
ᐊᓂᓚᐅᖅᓯᒪᙱᑦᑐᒍᑦ / ᐅᖃᖅᑐᑦ ᐱᓯᒪᒃᖠᖅᑏᑦ ᐃᑭᑦᑐᒥᑦ 

ᑭᓯᐊᓂ ᐊᓂᓚᐅᖅᓯᒪᙱᑦᑐᒍᑦ."
ᐅᖃᓕᒫᒐᖅ ᑕᐃᔭᐅᔪᖅ Your Voice is Power−ᒥᑦ 
ᓵᓚᖃᖅᓯᒪᔪᖅ ᓅᑎᓐ ᐊᐅᑕᓐ−ᔫᓯᐱ ᐊᓐᒪ ᓘᓯᐊ ᐊᓪᒦᑕ 
ᑖᔅᓱᒧᖓ ᒪᓕᒐᓕᐅᖅᑎᒧᑦ ᒪᕆᓘ ᒪᒃᕘᓴᓐ ᐅᐸᒃᓯᓯᒪᑎᓪᓗᒍ 
ᐃᓕᓴᕆᔪᒪᓪᓗᓂᒋᒃ ᑕᐃᑲᓂ ᑲᓇᑕᒥ ᐃᑦᑐᒃᑯᕕᖕᒥ.

ᐱᔪᓐᓇᖅᑎᑦᑎᔪᖅ ᑖᔅᓱᒥᖓ TAKINGITGLOBAL−ᒥᑦ

ᖃᕆᓴᐅᔭᐃᑦ ᐊᒻᒪ ᐃᓅᖃᑎᒌᑦᓇᓗᓇᐃᒃᑯᑕᓕᕆᓂᖅ ᐱᓕᕆᐊᒃᓴᓄᓪᓗ

https://www.yourvoiceispower.ca/teacher_checklist
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ᐊᕕᒃᑐᖅᓯᒪᓂᖏᑦ

>  ᐃᓱᒪᒥᐅᑕᑦ	 ᖃᖓᒃᑰᓂᖓ 5 ᒥᓂᑦᔅ
ᐃᓚᖓᑦ ᐱᒻᒪᕆᐅᓛᖑᔪᖅ ᖃᕆᓴᐅᔭᓂᑦ ᖃᐅᔨᓴᖕᓂᖕᒥᑦ ᕿᓂᖕᓂᖅ. ᖃᕆᓴᐅᔭᐃᑦ ᕿᓂᕆᐊᖃᓲᖑᒻᒪᑕ 
ᐊᒥᓱᓂᒃ ᑎᑎᖅᑲᓂᒃ ᖃᐅᔨᓇᓱᐊᕐᓗᑎᒃ ᐊᑐᖅᑎᐅᔪᖅ ᑭᓱᓂᒃ ᑐᒃᓯᕋᖅᓯᒪᒻᒪᖔᖅ. ᖃᕆᑕᐅᔭᓕᕆᔩᑦ 
ᓴᖅᑭᑦᑎᓯᒪᔪᑦ ᐊᔾᔨᐅᙱᑦᑐᓂᑦ ᐊᑐᕐᐸᒃᑐᓂᑦ ᕿᓂᕈᓐᓇᖅᑎᑦᑎᓪᓗᑎᒃ ᑎᑎᖅᑲᓂᑦ ᐊᔾᔨᒌᙱᑦᑑᑎᑎᒍᑦ.  ᖃᓄᖅ 
ᐊᔾᔨᖃᖅᑎᒋᖕᒪᖔᑕ ᑕᒪᒃᑯᐊ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᑐᕆᐊᓖᑦ ᒪᓕᒃᑕᐅᔭᕆᐊᓖᑦ  ᓈᓴᐅᓯᕆᓂᕐᒧᑦ, ᖃᕆᑕᐅᔭᓂᒃ 
ᖃᐅᔨᓴᖅᑏᑦ ᓴᖅᑭᑎᑦᑎᓯᒪᒋᕗᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᒥᒃ ᐆᒃᑐᕋᖅᓯᓂᐊᕐᓗᓂ ᑲᔪᓯᓂᖃᑦᑎᐊᕐᓂᖓᓂᒃ ᖃᕆᓴᐅᔭᒃᑯᑦ 
ᐊᑐᕆᐊᓖᑦ ᒪᓕᒃᑕᐅᔭᕆᐊᓖᑦ  ᓈᓴᐅᓯᕆᓂᕐᒧᑦ ᐃᒪᓐᓇ ᑕᐃᔭᐅᓪᓗᓂ, ᖃᓄᖅ ᐊᑯᓂᐅᑎᒋᕙᖕᓂᖓᓂᒃ, ᑕᒪᓐᓇᓗ 
ᐱᕕᒃᓴᖃᖅᑎᑦᑎᓪᓗᓂ ᖃᓄᖅ ᐊᔾᔨᖃᖅᑎᒋᖕᒪᖔᑕ ᓇᓕᐊᒃ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᑐᕆᐊᓖᑦ ᒪᓕᒃᑕᐅᔭᕆᐊᓖᑦ  
ᓈᓴᐅᓯᕆᓂᕐᒧᑦ ᐱᓕᕆᐊᖃᖅᐸᖕᒪᖔᑕ ᐱᐅᓛᓂᒃ ᐊᔾᔨᒌᙱᑦᑐᑎᒍᑦ ᖃᓄᐃᓕᖓᓂᕆᔭᐅᔪᑎᒍᑦ. ᑕᕝᕙᓂ 
ᐱᓕᕆᐊᖑᔪᒥ, ᐃᓕᓐᓂᐊᖅᑏᑦ ᖃᐅᔨᑎᑕᐅᕙᒃᐳᑦ ᑕᒪᒃᑯᓄᖓ ᐃᓱᒪᒋᔭᐅᕙᒃᑐᓄᑦ ᐊᔪᕐᓇᙱᓐᓂᖅᓴᒃᑯᑦ 
ᐋᖅᑭᒃᓱᐃᕙᓪᓕᐊᓂᒃᑯᑦ, ᕿᓂᕐᓂᒃᑯᑦ, ᖃᖓᒃᑰᕐᓂᒃᑯᓪᓗ ᐊᑐᖅᑐᖃᕐᓗᓂ ᐱᙳᐊᕐᓂᕐᒥᒃ ᐸᑦᑕᖕᓂᒃ.
ᓯᕗᓪᓕᕐᒥ ᐋᖅᑭᒃᓱᕐᓗᒋᑦ ᐃᓕᓐᓂᐊᕐᑏᑦ ᑲᑎᙵᓗᑎᒃ ᐱᖓᓱᓂᑦ ᑎᓴᒪᓂᓪᓘᓐᓃᑦ ᐃᓕᓐᓂᐊᖅᑎᓂᑦ 
(ᒪᓕᒃᓗᒍ ᐃᓕᓐᓂᐊᕐᕕᐊᕈᓯᖅ ᐊᖏᓂᖓ). ᐊᑐᓂ ᑲᑎᙵᔪᑦ ᐱᔭᕆᐊᖃᕐᓂᐊᖅᑐᑦ ᐊᑕᐅᓯᕐᒥᒃ 
ᑕᒪᒃᑭᖅᑐᓂᒃ ᐸᑦᑕᖕᓂᑦ. ᐊᒻᒪ ᓱᓕ, ᐊᑐᓂ ᐃᓕᓐᓂᐊᖅᑎᑦ ᑎᑎᕋᕐᕕᒃᓴᒥᒃ ᑎᑎᕋᐅᑎᖃᕆᐊᖃᕐᓂᐊᕐᒥᔪᑦ 
ᐃᓚᖓᓄᑦ ᐱᖓᓱᓄᑦ ᐱᓕᕆᐊᒧᑦ, ᓴᖅᑭᑦᑎᓂᐊᓕᕌᖓᑕ ᓇᓗᓇᐃᖅᓯᓗᑎᒡᓗ ᕿᓂᖅᑕᐅᔾᔪᑎᓂᒃ 
ᐃᓚᓕᐅᑎᓯᒪᔪᓂᒃ ᒪᓕᒋᐊᓕᖕᓂᒃ.

>  ᐱᓕᕆᐊᖅ	 ᖃᖓᒃᑰᓂᖓ 55 ᒥᓂᑦᔅ
ᐊᑐᓂ ᑲᑎᙵᔪᑦ ᐸᑦᑕᖕᓂᑦ ᑐᓂᔭᐅᖃᑦᑕᖅᐳᑦ ᖃᐅᔨᓴᕐᓂᐊᖅᑎᓪᓗᒋᑦ ᒪᕐᕉᖕᓂ ᕿᓂᖅᑕᐅᔪᓂ: ᑐᑭᓕᐊᖅᑐᒥᑦ 
ᐊᒻᒪ ᕿᓂᖅᑕᐅᔪᓂ. ᐃᖅᑲᐃᑎᓪᓗᒋᑦ ᐃᓕᓐᓂᐊᖅᑏᑦ ᖃᕆᑕᐅᔭᐃᑦ ᖃᐅᔨᓴᑐᐃᓐᓇᕈᓐᓇᖅᑐᑦ ᐊᑕᐅᓯᑐᐃᓐᓇᕐᒥᑦ 
ᑎᑎᕋᖅᓯᒪᔪᓂᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᑯᓂᑦ ᑲᒪᒋᔭᖃᖅᑎᓪᓗᒋᑦ. ᑕᒪᓐᓇ ᐃᖅᑲᐅᒪᓗᒍ, ᐊᑕᐅᓯᑐᐊᖅ ᐸᑦᑕᒃ 
ᓇᓛᖅᑕᐅᔪᓐᓇᖅᑐᖅ ᐊᑕᐅᑦᑎᒃᑯᑦ.

ᐅᓂᒃᑲᐅᓯᐅᓂᖓ

ᐱᔾᔪᑎᐅᔪᖅ ᐊᐅᓚᓂᕐᒥᑦ ᓈᓴᐅᓯᕆᓂᒃᑯᑦ 
ᑕᐃᔭᐅᔪᒥᑦ Algorithmic−ᒥᑦ ᕿᓂᕐᓂᖅ

ᐱᔾᔪᑕᐅᔪᖅ • ᐃᓕᑦᑎᓂᕐᒧᑦ 
ᑐᕌᒐᖏᑦ

>  ᐃᓕᓐᓂᐊᕐᓂᐅᑉ ᑐᕌᒐᕆᔮ 
•	 ᖃᐅᔨᓇᓱᒡᓗᒋᑦ ᐱᕕᒃᓴᕆᑎᑕᐅᔪᑦ 

ᐱᔭᕆᑐᓂᖏᑦ, ᖃᕆᓴᐅᔭᒃᑯᑦ 
ᐊᑐᖅᑕᐅᔭᕆᐊᓖᑦ ᒪᓕᒃᑕᐅᔭᕆᐊᓖᑦ 
ᓈᓴᐅᓯᕆᓂᕐᒧᑦ, ᐊᒻᒪ ᕿᓂᕐᓂᖅ 
ᐱᐅᓯᒋᐊᖅᑕᐅᓂᖓ

•	 ᑐᑭᓯᐅᒪᓗᓂ ᐋᖅᑭᒃᓱᐃᔪᓐᓇᕐᓂᕐᒥᒃ ᐸᑦᑕᖕᓂᒃ 
ᐊᑐᕐᓗᓂ

•	 ᓴᓇᓗᑎᑦ, ᓇᓗᓇᐃᖅᓯᓗᑎᑦ, ᐊᒻᒪ 
ᖃᐅᔨᓴᕐᓗᑎᑦ ᐋᖅᑭᒃᓱᐃᓗᑎᑦ

> ᑲᔪᓯᑦᑎᐊᕐᓂᕐᒧᑦ ᒪᓕᒃᑕᐅᔭᕆᐊᓖᑦ:
•	 ᖃᐅᔨᓇᓱᒡᓗᒋᑦ ᐱᓕᕆᔾᔪᓯᑦ ᑐᑭᓕᕇᒃᑐᓂᒃ 

ᐊᒻᒪ ᕿᓂᖅᑐᓂᒃ (ᐋᖅᑭᒃᓱᐃᓂᖅᖃᕆᓴᐅᔭᒃᑯᑦ 
ᐊᑐᖅᑕᐅᔭᕆᐊᓖᑦ ᒪᓕᒃᑕᐅᔭᕆᐊᓖᑦ 
ᓈᓴᐅᓯᕆᓂᕐᒧᑦ) 

•	 ᓴᖅᑭᑦᑎᓗᑎᑦ ᓇᓗᓇᐃᕐᓗᒋᓪᓗ 
ᐊᔾᔨᐅᙱᑦᑐᒥᑦ ᕿᓂᕈᑎᒥᑦ, ᐱᐊᓂᒡᓗᒋᑦ 
ᑎᑎᕋᖅᓯᒪᔪᓂᑦ ᒪᓕᒋᐊᓕᖕᓂᑦ

>  ᐱᒻᒪᕆᐅᔪᑦ ᐊᐱᖅᑯᑎᑦ ᐱᓕᕆᐊᒃᓴᓄᑦ:
•	 ᑭᓲᖕᒪᑦ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᑐᖅᑕᐅᔭᕆᐊᓖᑦ 

ᒪᓕᒃᑕᐅᔭᕆᐊᓖᑦ ᓈᓴᐅᓯᕆᓂᕐᒧᑦ?
•	 ᑭᓲᕙ ᕿᓂᕐᓂᖅ?
•	 ᖃᓄᖅ ᕿᓂᕐᓂᖅ ᖃᕆᓴᐅᔭᒃᑯᑦ 

ᐊᑐᖅᑕᐅᔭᕆᐊᓖᑦ ᒪᓕᒃᑕᐅᔭᕆᐊᓖᑦ 
ᓈᓴᐅᓯᕆᓂᕐᒧᑦ ᐊᔾᔨᒌᖕᒪᖔᑕ ᐊᔾᔨᒌᖕᒪᖔᑕ 
ᖃᐅᔨᓴᖅᑕᐅᔪᓐᓇᖅᐸ?

•	 ᓴᖅᑭᑦᑎᔪᓐᓇᖅᐱᑕ ᓄᑖᒥᒃ ᕿᓂᕈᑎᒥᒃ?
•	 ᖃᓄᖅ ᐊᑑᑎᖃᓛᖑᔪᒥᑦ ᕿᓂᕐᓂᖅ 

ᐊᓯᔾᔨᖅᐸ ᐊᖏᓂᖓᓄᑦ ᑎᑎᕋᖅᓯᒪᔪᑦ 
ᖃᐅᔨᓴᖅᑕᐅᓂᑯᐃᑦ? 

ᑲᑉᐳᑎᓯᒪᖏᑦᑐᖅ 
ᖃᕆᓴᐅᔭᖅᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒧᑦ
ᐱᓕᕆᐊᖑᔪᖅ
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ᐱᓕᕆᐊᒃᓴᖅ 1:  
ᑐᑭᓕᐊᖅᑐᓂᒃ ᕿᓂᕐᓂᖅ

ᖃᓄᖅ ᐱᓐᖑᐊᕆᐊᖃᕐᓂᖓ:
1.	ᐃᓕᓴᐃᔨ ᓇᓗᓇᐃᖅᓯᓗᓂ ᐸᑦᑕᖕᒥᑦ (ᓲᕐᓗ ᐱᖓᓱᑦ 

ᐅᔭᖅᑲᑦ ᑎᓯᓂᖅᐹᑦ).
2.	ᐱᙳᐊᖅᑏᑦ ᐃᒃᓯᕚᕐᓗᑎᒃ ᐊᖕᒪᓗᖅᓯᓯᒪᓗᑎᒃ 

ᐸᑦᑕᑯᓗᖕᓂᑦ ᕿᑎᐊᓂ, ᑮᓇᖓ ᐊᒻᒧᒃᑎᓪᓗᒍ. 
ᑖ ᔅ ᓱ ᒧᖓ ᐊᕕ ᒃ ᓯ ᒪᓂ ᕐ ᒧ ᑦ  ᐸ ᑦ ᑕᐃ ᑦ 
ᐊᕕᒃᑐᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᐋᖅᑭᒃᓱᖅᑕᐅᓗᑎᒡᓘᓐᓃᑦ 
(ᑕᑯᓗᒍ ᖃᓄᐃᓕᐅᕈᑎ 2 ᖃᓄᖅ ᐸᑦᑕᑯᓗᐃᑦ 
ᐋᖅᑭᒃᓱᕈᓐᓇᕐᒪᖔᑦ). ᑕᒪᓐᓇ ᑕᑯᑦᓴᐅᑎᑦᓯᔪᖅ 
ᐃᓱᒪᒋᔭᐅᔪᒥᒃ ᕿᓂᕐᓂᖅ ᑕᒪᒃᑮᓐᓄᑦ ᓇᑭᑐᐃᓐᓇᖅ 
ᐊᒻᒪᓗ ᐋᖅᑭᓱᖅᑕᐅᓯᒪᔪᓂᒃ ᑎᑎᖅᑲᓂᒃ.

3.	ᐱᙳᐊᖅᑏᑦ ᓂᑭᑦᑖᕐᓗᑎᒃ ᑎᑎᕋᐅᔭᕐᓗᑎᒃ 
ᐸᑦᑕᑯᓗᖕᒥᑦ ᑮᔭᙳᐊᒥᑦ ᐃᓕᓗᒍᓗ ᓴᓂᑦᑎᐊᖓᓄᑦ. 

4.	ᐱᙳᐊᕐᓂᖅ ᑲᔪᓯᓗᓂ ᑭᓯᐊᓂ ᑐᕌᕆᔭᖅ ᐸᑦᑕᒃ 
ᐊᒧᔭᐅᒃᐸᑦ.

ᑖᓐᓇ ᐱᙳᐊᒐᒃᓴᖅ ᐱᙳᐊᖅᑕᐅᔪᓐᓇᖅᑐᖅ 
ᐃᓕᓐᓂᐊᕐᕕᐊᕈᓯᕐᒥ, ᑲᑎᙵᔪᓕᒫᑦ ᐱᙳᐊᕐᓗᑎᒃ 
ᐊᑕᐅᑦᑎᒃᑯᑦ ᑕᑯᓗᑎᒃ ᑭᓇ ᐱᔭᕇᖅᓯᖅᑳᕐᒪᖔᑦ, 
ᐅᕝᕙᓘᓐᓃᑦ ᑲᑎᙵᔪᑦ ᐃᓄᑑᓗᑎᒃ ᐱᙳᐊᕐᓗᑎᒃ, 
ᖃᖓᒃᑰᕐᓂᖓ ᐱᙳᐊᕐᓂᖅ ᐱᖁᑎᒧᑦ ᐱᖃᖅᐸᑕ, 

ᑎᑎᕋᓕᕐᒥᓗᒍᓗ.
ᑐᑭᓯᓇᖅᓯᑎᓪᓗᒍ ᐱᕕᖃᕐᓂᖅ ᐱᓕᕆᐊᖃᕐᓂᐊᕐᓗᓂ 
ᑐᑭᓕᐊᖅᑐᒥᒃ ᕿᓂᕐᓂᕐᒥᒃ ᐊᖏᒡᓕᒋᐊᖅᑎᑦᑎᓂᕐᒥᒃ 
ᖃ ᔅ ᓯ ᐅ ᓂ ᕆ ᔭ ᖏ ᓐ ᓄ ᑦ  ᑎ ᑎ ᕋ ᖅ ᓯ ᒪ ᔪ ᑦ 
ᖃᐅᔨᓴᖅᑕᐅᓂᑯᐃᑦ ᖃᕆᑕᐅᔭᖅ ᕿᓂᖁᔭᐅᓯᒪᖕᒪᖔᑦ. 
ᑕ ᒪ ᓐᓇ , ᑐ ᑭ ᓯ ᒋ ᐊ ᕈᑎᑕᖃ ᕐᓂᖅᓴᐅ ᑉ ᐸ ᑦ , 
ᕿᓂᕐᓂᖅᓴᐅᖃᑦᑕᓂᐊᕋᑦᑕ.
ᐱᙳᐊᒃᑲᓐᓂᕐᓗᑎᑦ ᐊᔾᔨᖓᓂᒃ ᑐᕌᕆᔭᕐᒧᑦ 
ᐸᑦᑕᖕᒥᒃ ᑖᓐᓇ ᐸᑦᑕᒃ ᓇᕿᑕᐅᕌᓂᒃᐸᑦ. ᑕᒪᓐᓇ 
ᐃᑲᔪᕋᔭᖅᑐᖅ ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ 
ᖃᓄᖅ ᐊᑯᓂᐅᑎᒋᔪᖅ ᓇᓂᓯᓇᓱᒃᐸᖕᒪᖔᑦ 
ᑐᕌᕆᓇᓱᒃᑕᖓᓂᒃ ᐸᑦᑕᖕᒥᒃ, ᐊᒻᒪᓗᑦᑕᐅᖅ ᕿᓂᕐᓂᕐᒥᒃ 
ᐊᑕᐅᓯᕐᒥᒃ ᐃᓗᓕᖓᓂᒃ. ᑖᓐᓇ ᖃᓄᐃᓕᐅᕈᑎ 
ᐅᖓᕙᕆᐊᖅᑕᐅᔪᓐᓇᖅᑐᖅ ᐃᓕᓐᓂᐊᖅᑎᑦ 
ᐊᓯᔾᔩᓗᑎᒃ ᖃᔅᓯᐅᓂᖏᓐᓂᒃ ᐸᑦᑕᑦ ᐊᑐᖃᑦᑕᖅᑕᖏᑦ 

ᑕᑯᑎᑦᑎᓗᑎᒃ ᐅᓄᙱᓐᓂᖅᓴᓂᒃ ᑲᑎᖅᓱᖅᓯᒪᔪᓂ 
ᕿᓂᕐᓗᑎᒃ ᖃᓄᐃᓕᖓᔾᔪᑎᓂᒃ ᐱᙱᓐᓂᖅᓴᐅᓗᑎᒃ 
ᓇᓂᓯᓇᓱᒃᓗᑎᒃ ᑐᕌᕆᓇᓱᒃᑕᖓᓂᒃ ᐸᑦᑕᖕᒥᒃ 
ᑐᑭᓕᕇᓕᖅᓯᒪᔪᒥᒃ ᕿᓂᕐᓗᑎᒃ. ᑕᒪᓐᓇ ᑕᑯᒃᓴᐅᑎᓪᓗᒍ, 
ᐃᓕᓐᓂᐊᖅᑏᑦ ᐲᖅᓯᑎᓪᓗᒋᑦ ᑮᓇᕐᒧᑦ ᐸᑦᑕᖕᓂᒃ 
ᕿᓂᓯᒋᐊᓚᐅᙱᓐᓂᕐᒥᓂ.
 

ᐱᓕᕆᐊᒃᓴᖅ 2: 
ᕿᓂᕐᓂᖅ

ᕿᓂᕐᓂᐅᔪᖅ ᐊᐅᓚᕙᒃᐳᖅ ᑎᑎᕋᖅᓯᒪᔪᓂᒃ 
ᐋᖅᑭᒃᓱᖅᑕᐅᓯᒪᔪᓂᒃ, ᑕᐃᒪᐃᓐᓂᖓᓄᓪᓗ ᑕᒪᑐᒧᖓ 
ᐱᓕᕆᐊᖑᔪᒧᑦ, ᐸᑦᑕᐃᑦ ᑎᑭᓴᖅᑕᐅᓪᓗᐊᖅᐳᑦ 
ᐱᙳᐊᖅᑐᖃᓚᐅᙱᓐᓂᖓᓂ . ᐸ ᑦ ᑕᐃ ᑦ 
ᐋᖅᑭᒃᓱᖅᑕᐅᔪᓐᓇᖅᐳᑦ ᐊᔾᔨᒌᙱᑦᑐᑎᒍᑦ , 
ᐊᔾᔨᒌᙱᓐᓂᖏᑦ ᐃᓱᒪᒋᔭᐅᓗᑎᒃ, ᓈᒻᒪᖕᓂᖏᑦ, 
ᑕᖅᓴᖏᓪᓗ. ᐊᑕᐅᓯᖅ ᑐᑭᓕᐅᑎᖓ ᐋᖅᑭᒃᓱᕐᓗᒋᑦ 
ᐸᑦᑕᑦ ᐋᖅᑭᒃᓯᒪᓗᑎᒃ, ᑕᖅᓴᖏᑎᒍᑦ, ᐊᒻᒪ ᐊᑕᔪᒃᑯᑦ−
ᐊᑕᐅᓯᕐᒦᖦᖢᓂ ᐋᖅᑭᒃᓯᓇᔭᖅᑐᖅ ᐸᑦᑕᑯᓗᖕᓂᑦ, 
ᐊᓱᐃᓛᒃ ᒪᕐᕉᒃ, ᑭᖕᔅ−ᒧᑦ, ᐊᑐᓂ ᐱᒻᒪᕆᐅᓂᖏᑦ 
ᑎᑭᓴᖅᑕᐅᔪᑦ ᑕᖅᓴᖏᑎᒍᑦ (ᐊᐅᐸᖅᑐᖅ, ᕿᕐᓂᖅᑐᖅ), 
ᐊᓱᐃᓛᒃ ᓈᒻᒪᒃᓗᑎᒃ (ᐅᔭᖅᑲᓄᑦ ᑎᓯᓛᓄᑦ ᑎᓯᓂᖅᐹᑦ, 
ᐆᒻᒪᑎᓐᖑᐊᑦ, ᑲᓛᒃ, ᐊᒻᒪ ᓯᐱᐊᑦᑎ). ᐸᑦᑕᑯᓗᒃ 
ᐋᖅᑭᒃᓱᖅᑕᐅᔭᕆᐊᓕᒃ ᐱᕕᖃᖅᑎᓪᓗᒋᑦ ᐱᙳᐊᖅᑎᑦ 
ᖃᐅᔨᓗᑎᒃ ᓇᓂ ᑐᕌᕆᔭᖅ ᐸᑦᑕᒃ ᐊᒃᑐᐊᓂᖃᕐᒪᖔᑦ 
ᖃᓄᑐᐃᓐᓇᖅ ᐸᑦᑕᒃ ᐲᖅᑕᐅᔪᒧᑦ.
ᕿᓂᕐᓃᑦ ᐱᓕᕆᐊᖑᕙᒃᐳᑦ ᖃᐅᔨᓴᖅᓯᓪᓗᑎᒃ ᖃᓄᖅ 
ᐊᖏᑎᒋᔪᒥᒃ ᑎᑎᕋᖅᓯᒪᔪᓂᒃ ᕿᓂᖅᑕᐅᔪᖃᕋᔭᕐᒪᖔᑦ, 
ᐊᒻᒪᐃᓛᒃ ᐊᕕᒃᓯᔪᖃᐃᓐᓇᖅᐸᒃᖢᓂ ᑎᑎᕋᖅᓯᒪᔪᓂᒃ 
ᓇᑉᐸᐃᓐᓇᖓᓂ ᖃᐅᔨᓴᖅᖢᑎᒡᓗ ᓇᓕᐊᒃ ᑕᒪᒃᑯᐊ 
ᓄᖅᑲᖅᑎᑦᑎᔪᑦ ᐃᓗᓕᖃᕐᒪᖔᑕ ᑐᕌᕆᔭᐅᔪᒥᒃ 
ᕿᓂᕐᓂᕆᔭᐅᔪᒧᑦ. ᓲᕐᓗ, ᑐᕌᕆᔭᖅ ᐸᑦᑕᒃ ᑕᓪᓕᒪᐅᒃᐸᑦ 
ᐆᒻᒪᑎᓄᑦ, ᐊᕕᒃᓗᒍ ᓇᑉᐸᖓ. ᒫᓐᓇ, ᖃᐅᔨᓗᒍ 
ᓇᓕᐊᒃ ᓇᑉᐸᖓ ᐸᑦᑕᒃ ᐃᓗᓕᖃᕐᒪᖔᑦ ᑐᕌᕆᔭᕐᒥ 
ᐸᑦᑕᖕᒥᒃ. ᑕᕝᕙᓂ ᐆᑦᑑᑎᒋᓗᒍ, 26-ᒋᔭᖓ ᐸᑦᑕᒃ 

7-ᒋᔭᐅᒻᒪᑦ ᐆᒻᒪᑎᒃᑯᑦ, ᑕᐃᒪᐃᒻᒪᑦ ᑐᕌᕐᕕᖓ ᐸᑦᑕᒃ 
ᐊᕝᕙᖓᓃᑉᐳᖅ ᐃᓗᓕᖃᖅᑐᓂ 7-ᓂᒃ ᐆᒻᒪᑎᓂᒃ. 
ᑕᐃᓐᓇ ᐊᕝᕙᖓ ᓇᑲᑎᖅᑕᐅᓯᒪᓕᖅᑐᖅ 13-ᖓᓂ 
ᐸᑦᑕᑯᓗᒻᒥ, ᐊᒻᒪᓗ ᐊᓯᖏᑦ ᑕᐃᓐᓇᑐᐊᖅ ᐸᑦᑕᑯᓗᒃ 
ᐊᒥᐊᒃᑯᖓ ᑐᕌᒐᐅᓕᕋᓱᐊᕐᓂᖓᓂ.

ᖃᓄᖅ ᐱᓐᖑᐊᕆᐊᖃᕐᓂᖓ:
1.	ᐋᖅᑭ ᒃ ᓱ ᕐᓗᒋ ᑦ  ᐸ ᑦ ᑕᐃ ᑦ  ᒪᓕ ᒡᓗᒋ ᑦ 

ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᑎᑭᓴᖅᑕᐅᔪᑦ. ᑐᑭᓕᐅᑎᓗᒍ 
ᖁᓛᓃᑦᑐᖅ ᐱᐅᔪᐊᓘᔪᖅ ᓯᕗᓪᓕᕐᒥ ᐃᖏᕐᕋᓂᕐᒧᑦ. 
(ᐊᑕᐅᓯᐅᔪᒥᑦ ᐃᓱᒪᑕᓐᖑᐊᒧᑦ, ᐋᖅᑭᒃᓯᒪᓪᓗᑎᒃ 
ᐅᔭᖅᑲᑦ ᑎᓯᓂᖅᐹᑦ, ᐆᒻᒪᑎᓐᖑᐊᖅ, ᑲᓛᒃ, ᐊᒻᒪ 
ᓯᐱᐊᑦᑎ)

2.	ᖃᔅᓯᓂᒃ ᐸᑦᑕᖕᓂᒃ ᐱᑕᖃᖅᐸ? ᑖᓐᓇ ᓈᓴᐅᑎ, 
ᐊᕕᓕᕐᒥᓗᒍ ᒥᑎᖅ. (ᖃᔅᓯᐅᓂᕆᔭᖏᑦ ᐸᑦᑕᐃᑦ 
ᐊᔾᔨᖃᙱᑉᐸᑕ, ᐊᕕᒃᑕᐅᓗᓂ ᐊᑕᐅᓯᕐᒧᑦ−
ᐅᖓᑖᓄᑦ−ᐊᑕᐅᓯᕐᒧᑦ−ᐊᑕᐅᓯᕐᒧᑦ.)

3.	ᓇᑉᐸᖓᑕ ᖄᖓᓄᐊᕐᓗᒍ ᑮᓇᖓ ᖁᒻᒧᑦ. ᐸᑦᑕᒃ 
ᓴᖅᑭᑉᐸᑦ ᐸᑦᑕᒃ, ᐃᓱᓕᑎᓪᓗᒍ ᖃᐅᔨᓴᐅᑎ. 
ᑕᐃᒪᐃᙱᑉᐸᑦ, ᖃᐅᔨᓗᒍ ᓇᓕᐊᒃ ᓇᑉᐸᖓ ᐸᑦᑕᒃ 
ᐃᓗᓕᖃᕐᒪᖔᑦ ᑐᕌᕆᔭᕐᒥ ᐸᑦᑕᖕᒥᒃ.

4.	ᑕᐃᒪᐃᓕᐅᒃᑲᓐᓂᕐᓗᑎᑦ 2 ᐊᒻᒪ 3−ᒥᑦ ᑭᓯᐊᓂ 
ᑐᕌᕆᔭᐅᔪᖅ ᐸᑦᑕᒃ ᓇᓂᔭᐅᒃᐸᑦ. ᐃᓱᓕᑎᓪᓗᒍ 
ᖃᐅᔨᓴᐅᓯᖅ.

ᐃᓕᓐᓂᐊᖅᑏᑦ ᖃᐅᔨᑐᐃᓐᓇᕆᐊᓖᑦ ᕿᓂᕐᓂᐅᔪᖅ 
ᐊᑯᓂᐅᓂᖅᓴᐅᓂᖓᓂᒃ ᕿᓂᕐᓂᕐᒥᒃ ᑕᐃᒪᓐᓇ 
ᐅᓄᖅᑎᒋᔪᓂᒃ ᑎᑎᖅᑲᓂᒃ. ᐃᓕᓐᓂᐊᖅᑎᑦ ᐊᐱᕆᓗᒋᑦ 
ᖃᓄᖅ ᑕᒪᓐᓇ ᐊᓯᔾᔨᕋᔭᕐᒪᖔᑦ ᐊᖏᓂᖅᓴᓂᒃ 
ᑎᑎᕋᖅᓯᒪᔪᓂᒃ ᐱᑎᑕᐅᓚᐅᕐᒪᖔᑕ.

ᐱᓕᕆᐊᒃᓴᖅ 1 ᑕᑯᑎᑦᑎᔪᖅ ᕿᓂᕐᓂᖅ ᑐᑭᓕᕇᒃᓗᑎᒃ 
ᕿᓂᕐᓂᕐᓂ ᐅᓄᖅᓯᒋᐊᕐᓗᑎᒃ ᒪᓕᒃᓗᒍ ᖃᔅᓯᐅᓂᖓ 
ᑲᑎᖅᓱᖅᓯᒪᔪᓂ. ᕿᓂᕐᓂᐅᔪᖅ ᕿᓂᕐᓂᐅᕗᖅ 
ᑐᑭᓕᐊᕐᓂᑐᐃᓐᓇᐅᙱᖦᖢᓂ. ᑎᑎᕋᖅᓯᒪᔪᑦ 
ᐅᓄᖅᓯᕙᓪᓕᐊᑎᓪᓗᒋ ᑦ , ᕿᓂ ᕐᓇᖅᓯᔪᖅ 
ᐅᓄᖅᓯᒋᐊᖅᐸᓪᓕᐊᕗᖅ ᑭᓯᐊᓂ ᐊᑭᖓ 
ᐅᓄᕈᓐᓃᖅᐹᓪᓕᓲᖑᕗᖅ ᖃᑯᒍᙳᖅᐸᓪᓕᐊᑎᓪᓗᒍ. 
ᑖᓐᓇ ᓴᖅᑭᔮᖅᑎᑕᐅᔪᓐᓇᖅᑐᖅ ᖃᕋᓴᐅᔭᒃᑯᑦ 
ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥᒃ.

ᑖᓐᓇ ᑎᑎᕋᖅᓯᒪᔪᖅ ᑕᑯᑎᑦᑎᔪᖅ ᐊᒃᑐᐊᓂᖏᓐᓂᒃ 
ᑲᑎᖅᓱᖅᓯᒪᔪᓂ ᖃᖓᒃᑰᕐᓂᖓᓗ ᑐᑭᓕᕇᒃᓗᑎᒃ 
ᕿᓂᕐᓂᕐᓂ. ᑕᕝᕙᓂ ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥᑦ x-axis−ᖑᔪᖅ 
ᐊᖏᓂᖓ ᑎᑎᕋᖅᓯᒪᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᑯᐃᑦ, ᐊᒻᒪᓗ 
y-axis−ᖑᔪᖅ ᐱᕕᖃᓕᖅᑐᖅ.

ᑖᓐᓇ ᑎᑎᕋᖅᓯᒪᔪᖅ ᑕᑯᑎᑦᑎᔪᖅ ᐊᒃᑐᐊᓂᖏᓐᓂᒃ 
ᑲᑎᖅᓱᖅᓯᒪᔪᑦ ᐊᖏᓂᖏᑦ ᐱᕕᖃᕐᓂᕐᓗ ᕿᓂᕐᓗᓂ. 
ᑕᕝᕙᓂ ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥᑦ x-axis−ᖑᔪᖅ ᐊᖏᓂᖓ 
ᑎᑎᕋᖅᓯᒪᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᑯᐃᑦ, ᐊᒻᒪᓗ y-axis−
ᖑᔪᖅ ᐱᕕᖃᓕᖅᑐᖅ.
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ᐱᓕᕆᐊᒃᓴᖅ 3:  
ᓇᖕᒥᓂᖅ ᕿᓂᕐᓗᑎᑦ ᐊᒻᒪ ᐋᖅᑭᒃᓱᐃᓗᑎᑦ

ᐃᓕᓐᓂᐊᖅᑏᑦ ᓇᖕᒥᓂᖅ ᐋᖅᑭᒃᓱᐃᑎᓪᓗᒋᑦ ᐸᑦᑕᖕᓂᑦ ᕿᓂᕐᓗᑎᒡᓗ ᓇᓂᓯᓇᓱᒃᓗᑎᒃ 
ᐸᑦᑕᖕᒥᑦ. ᓄᖅᑲᖓᔾᔪᑕᐅᔪᓐᓇᖅᑐᑐᐊᖅ ᐸᑦᑕᐃᑦ ᑐᙵᕕᖕᒦᑦᑕᕆᐊᖃᖅᑐᑦ ᐱᖃᑖᓂ 
ᐱᒋᐊᕐᓂᐊᕐᓗᓂ, ᐃᓕᓐᓂᐊᖅᑎᓪᓗ ᐊᑕᐅᓯᕐᒥᒃ ᐸᑦᑕᖕᒥᒃ ᑕᑯᔪᓐᓇᖅᑐᑦ ᐊᑕᐅᑦᑎᒃᑯᑦ.

ᐊᐱᕆᓗᒋᑦ ᐃᓕᓐᓂᐊᖅᑏᑦ:
ᑕᐃᒃᑯᐊ ᐸᑦᑕᐃᑦ ᐋᖅᑭᒃᓱᑦᑎᐊᕈᓐᓇᖅᐱᒌᑦ ᕿᓂᖅᑕᐅᓗᐊᕐᓂᐊᖏᒻᒪᑦ?
ᕿᓂᕈᓐᓇᖅᐱᑕ ᐸᑦᑕᑯᓗᖕᒥᑦ ᕿᓂᙱᑉᐹᓪᓕᕈᑕᐅᓇᔭᖅᑐᒥᑦ? ᐃᓕᓐᓂᐊᖅᑏᑦ 
ᐃᓱᒪᒃᓴᖅᓯᐅᖅᑎᓪᓗᒋᑦ ᐊᒻᒪᓗ ᕿᑦᑕᐃᖅᑕᐅᒃᐸᑕ, ᖃᐅᔨᓴᕐᓗᑎᒃ ᐊᓯᖏᓐᓄᑦ 
ᕿᓂᕈᑕᐅᔪᓄᑦ ᐊᒻᒪᓗ ᐊᑐᕐᓗᒋᑦ ᐸᑦᑕᑯᓗᖕᓄᑦ.
ᐃᓕᓐᓂᐊᖅᑏᑦ ᐊᔾᔨᒌᓐᖑᐊᖅᑎᒋᐊᕐᓗᒋᑦ ᐊᑯᓂᐅᓂᕆᒐᔪᑦᑕᖓᓂᑦ ᐊᒻᒪᓗ 
ᐋᖅᑭᒃᓱᐃᑎᓪᓗᒋᑦ ᐱᓕᕆᔾᔪᓯᐅᔪᓂᑦ 3-ᒥᑦ ᐆᑦᑑᑎᐅᕋᑖᓚᐅᖅᑐᓂᑦ ᕿᓂᕐᓂᕐᒥᑦ.
ᐱᕕᒃᓴᕆᑎᑕᐅᔪᖅ ᕿᓂᕐᓂᐊᕐᓗᓂ ᐊᐅᒃᑕᔫᒥᒃ ᐅᓄᕈᓐᓃᕆᐊᖅᓯᒪᕚ?

ᐊᖏᒡᓕᒋᐊᖅᓯᒪᔪᒥᒃ ᑕᕝᕙᓂ ᐱᓕᕆᐊᖑᔪᒥ ᐃᓕᓐᓂᐊᖅᑎᓂᒃ 
ᑎᑎᕋᖅᑎᑦᑎᔪᖃᕈᓐᓇᕋᔭᖅᐳᖅ ᒪᓕᒃᑕᐅᔭᕆᐊᓕᖕᓂᒃ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᑐᕆᐊᓖᑦ 
ᒪᓕᒃᑕᐅᔭᕆᐊᓖᑦ ᓈᓴᐅᓯᕆᓂᕐᒧᑦ  ᓴᖅᑭᑎᑕᐅᔪᒥ ᐱᓕᕆᐊᒃᓴᒥ 3−ᒥ ᐊᓯᖏᓪᓗ 
ᐃᓕᓐᓂᐊᖅᑏᑦ ᒪᓕᒐᓱᒃᑎᓪᓗᒋᑦ ᖃᐅᔨᓴᖅᓯᓂᐊᕐᓗᑎᒃ ᑕᒪᑐᒥᖓ ᐊᑐᖅᑕᐅᓇᔭᖅᑐᒥᒃ. 
ᑕᒪᓐᓇ ᐱᐅᔪᒻᒪᕆᐅᕗᖅ ᑕᑯᑎᑦᑎᓂᐊᕐᓗᓂ ᑭᖑᓕᕇᒃᐸᓪᓕᐊᔪᓂᒃ 
ᐱᓕᕆᐊᖃᖅᐸᖕᓂᕐᒥᒃ ᖃᕆᑕᐅᔭᒥᒃ ᖃᓄᕐᓗ ᑕᒪᒃᑯᐊ ᐊᑐᖅᑕᐅᕙᓪᓕᐊᔭᕆᐊᓖᑦ 
ᐋᖅᑭᑦᑎᐊᖅᓯᒪᔭᕆᐊᖃᕐᒪᖔᑕ.

>  ᓇᓗᓇᐃᖅᓯᒪᓂᐊ
ᐊᑐᕈᑎᖃᐱᐊᖃᖅᐳᖅ ᐅᑯᓂᖓ:
•	 ᐸᑦᑕᖕᓂᑦ (ᐃᓚᒌᓐᖑᔪᓄᑦ)
•	 ᐊᓕᓚᔪᖅ ᐊᒻᒪ ᑎᑎᕋᐅᑏᑦ

>  ᑭᖑᓂᐊᒍᑦ−ᐃᓱᒪᒋᔭᖃᕐᓂᖅ
ᑭᓱᑦ ᐊᔪᓚᐅᙱᓚᑦ?  
ᑭᓱᒥᓪᓕ?  
ᖃᓄᐃᒻᒪᑦ?

ᖃᕆᓴᐅᔭᓕᕆᓂᖅ ᐊᒻᒪ ᑐᓴᐅᒪᖃᑎᒌᖕᓂᖅ

ᓇᓗᓇᐃᒃᑯᑕᓕᕆᓂᖅ ᐱᓕᕆᐊᒃᓴᓄᓪᓗ ᑎᑎᕋᖅᓯᒪᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᑯᐃᑦ



ᐃᓕᓴᐃᔨᓄᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᑦ

ᓄᕕᐱᕆ 2024 17 ROOT & STEMᓄᕕᐱᕆ 2024 16 ROOT & STEM ᓄᕕᐱᕆ 2024 PB ROOT & STEMᓄᕕᐱᕆ 2024 17 ROOT & STEM

ᐃᓅᖃᑎᒌᒃᑐᓄᑦ ᐱᕙᓪᓕᐊᔪᓕᕆᓂᕐᒥ, ᖃᕆᓴᐅᔭᒃᑯᓪᓗ ᐃᓕᑦᑎᓂᖅ. ᐊᑐᓂ ᑕᕐᕆᔮᒃᓴᑦ 
ᓇᓗᓇᐃᔭᐃᔪᑦ ᖃᓄᖅ ᑖᒃᑯᐊ ᓄᑖᖑᓪᓗᑎᒃ ᐱᓕᕆᔾᔪᑎᑦ ᐃᑲᔫᑎᖃᕈᓐᓇᕐᒪᖔᑕ 
ᐃᓕᓐᓂᐊᖅᑎᓄᑦ ᐃᓕᓐᓂᐊᕐᕕᐊᕈᓯᕐᒥ ᐊᓂᕙᓪᓕᐊᔪᓂᒡᓗ, ᖃᓄᖅ ᐊᓯᖏᑦ 
ᐊᑐᕐᒪᖔᑕ ᐱᓕᕆᔾᔪᑎᓂᒃ, ᖃᓄᕐᓗ ᐊᑐᓕᖅᑎᑦᑎᔪᓐᓇᕐᒪᖔᑕ ᖃᕆᓴᐅᔭᒃᑯᑦ 
ᐊᑦᑕᕐᓇᖅᑕᐃᓕᒪᓂᕐᒥᒃ ᐊᑐᕐᓂᐊᕐᓗᒋᑦ ᐃᑲᔫᑎᑦ ᖃᕆᓴᐅᔭᒃᑯᑦ ᓄᓇᕐᔪᐊᕐᒥ. 

 rootandstem.ca/learning/harnessing-the-benefits/
 
ᐱᓪᓚᑦᑖᖑᙱᑦᑐᑦ (AI-ᖑᔪᖅ)  ᒥᒃᓵᓄᑦ
ᑖᓐᓇ ᑕᕐᕆᔮᒃᓴᖅ ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᐃᖏᕐᕋᑎᑦᑎᕗᖅ ᐃᓕᓐᓂᐊᕐᓗᑎᒃ 
ᖃᓄᐃᓕᐅᖅᐸᓚᐅᕈᓯᖏᓐᓂᒃ ᐊᓐᓄᕋᔾᔨᐅᙳᐊᖅᑐᓂᒃ (AI). ᕿᒥᕐᕈᔪᑦ 
ᖃᓄᖅ ᐱᓪᓚᑦᑖᖑᖏᑦᑐᒃᑯᑦ (AI−ᑯᑦ) ᑎᑭᓚᐅᕐᒪᖔᑕ ᐊᒻᒪ ᐅᓂᒃᑳᖅᖢᑎᒃ 
ᖃᐅᔨᓴᖅᑎᓪᓗᐊᑕᓂᒃ ᓴᖅᑭᑦᑎᔪᒪᓚᐅᖅᑐᑦ ᖃᕆᓴᐅᔭᓂᒃ, ᐊᑐᕈᓐᓇᖅᖢᑎᒃ 
ᑐᑭᓯᓇᖅᑐᓂᒃ ᐊᒻᒪ ᐃᓱᒪᑦᑎᐊᕐᓇᖅᑐᓂᒃ ᐋᖅᑭᒃᓯᓇᓱᒃᖢᑎᒃ ᐊᑲᐅᙱᓕᐅᕈᑎᓂᒃ. 
ᐃᓕᓐᓂᐊᖅᑏᑦ ᐃᓕᓐᓂᐊᓲᖑᕗᑦ ᐱᓪᓚᑦᑖᖑᖏᑦᑐᑦ (AI−ᒥᑦ) ᖃᓄᖅ 
ᑕᐅᑦᑐᖃᖅᑎᒋᖕᒪᖔᑕ, ᖃᓄᐃᑦᑑᓚᐅᕐᒪᖔᑕ ᖃᐅᔨᒪᑦᑎᐊᖅᑐᑦ ᑭᖑᓂᑦᑎᓐᓂ, 
ᐊᒻᒪ ᖃᓄᖅ ᐅᖓᓯᒃᑎᒋᖕᒪᖔᑕ ᐱᓕᕆᔾᔪᑎᑦ ᐊᒻᒪ ᐱᓪᓚᑦᑖᖑᖏᑦᑐᑦ (AI−ᑯᑦ) 
ᓴᖅᑭᓯᒪᓕᖅᑐᑦ ᐅᑭᐅᑦ ᐊᕙᑎᑦ ᐊᓂᒍᖅᑐᓂᒃ. ᑕᕐᕆᔮᒃᓴᖅ ᑕᐅᑐᓪᓗᐊᑕᕐᒥᔪᖅ 
ᓇᓃᓕᕐᒪᖔᑦᑕ ᐱᓪᓚᑦᑖᖑᖏᑦᑐᑦ (AI-ᒧᑦ) ᓴᙱᓂᓕᖕᓄᑦ ᐱᓕᕆᔾᔪᑎᓄᑦ ᐊᒻᒪ 
ᖃᓄᖅ ᓯᕗᓂᒃᓴᖃᕐᓂᐊᕐᒪᖔᑦ ᐃᓄᖕᓄᑦ ᐊᒻᒪ ᐱᓐᓚᑦᑖᖑᖏᑦᑐᑦ (AI−ᒧᑦ).

 www.youtube.com/watch?v=iencUcExpRo
 
ᖃᓄᖅ ᐋᖅᑭᒃᓱᐃᔪᓐᓇᕐᒪᖔᑦ ᖃᕆᓴᐅᔭᒥᒃ  
ᑖᓐᓇ ᑕᕐᕆᔮᒃᓴᖅ ᐊᔪᕆᖅᓲᔾᔨᕗᖅ ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᖃᕆᓴᐅᔭᐅᑉ ᐃᓚᖓᓂ 
ᖃᓄᕐᓗ ᓇᖕᒥᓂᖅ ᐱᕈᖅᐸᓪᓕᐊᑎᑦᑎᔪᓐᓇᕐᒪᖔᑕ. 

 amp.ca/learn/how-to-assemble-a-computer
 
Gon' Phishing−ᖑᔪᖅ
ᓴᒡᓗᕿᑦᑎᓂᖅ ᐱᓗᐊᙳᐊᖅᖢᓂ ᐃᓚᒋᔭᐅᕗᖅ ᖃᕆᓴᐅᔭᒃᑯᑦ 
ᐱᓕᕆᓂᐅᕙᖕᓂᖓᓄᑦ. Gon' Phishing-ᖑᓂᕋᖅᑕᐅᔪᖅ ᐱᙳᐊᕐᓂᐅᕗᖅ 
ᐋᖅᑭᒃᓱᖅᑕᐅᓯᒪᓪᓗᓂ ᐱᑎᑦᑎᔪᒪᓪᓗᓂ ᐱᕕᒃᓴᒥᒃ ᐊᑐᕐᓂᐊᕐᓗᓂ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ 
ᐱᓇᔪᖕᓂᕐᓂᒃ ᖃᐅᔨᒪᓕᕈᒪᓂᕐᒧᓪᓗ ᖃᐅᔨᔾᔪᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐃᖐᓐᓈᖅᑕᐅᑎᓂᒃ. 
ᐱᙳᐊᖅᑎᓪᓗᒋᑦ, ᐊᑐᖅᑎ ᖃᐅᔨᔭᕆᐊᓕᒃ ᐃᓯᖅᐸᓪᓕᐊᔪᑦ ᐃᕐᖐᓐᓈᕈᑎᑦ 
"ᐱᔪᓐᓇᑦᑎᐊᖅᑐᑦ" ᐅᕝᕙᓘᓐᓃᑦ "ᐱᐅᔪᑦ" ᐅᕝᕙᓘᓐᓃᑦ "ᐱᐅᔪᑦ" ᐱᙳᐊᖅᑎᑦ 
ᑕᒻᒪᕐᓗᑎᒃ ᑎᑎᕋᖅᐸᑕ ᑕᒻᒪᕐᓗᑎᒃ, ᐃᕐᖐᓐᓈᖅᑕᐅᒃᑯᑦ ᑎᑎᖅᑲᐅᓯᐊᕐᓂᖅᓴᐅᓲᑦ, 
ᐴᖏᓐᓂᒃ ᑎᑎᕋᖅᖢᑎᒃ!

 amp.ca/learn/gon-phishing

ᑭᖑᓂᑦᑎᓐᓂ ᐅᖃᓕᒫᒐᐃᑦ 
ᑭᖑᓂᑦᑎᓐᓂ ᐅᖃᓕᒫᒐᐃᑦ  ᐅᖃᓕᒫᓚᐅᖏᒃᑯᕕᑦ Root &STEM−ᒥᑦ, 
ᓇᓂᔪᓐᓇᖅᐸᑎᑦ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐃᑭᐊᖅᑭᕕᒃᑯᑦ ᐅᕙᓂ,   rootandstem.ca

ᐋᖅᑭᒃᓯᓯᒪᓕᖅᑐᒍᑦ ᖄᒃᑲᓐᓂᐊᒍᑦ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ 
ᐃᓕᓴᐃᔨᓄᑦ ᐊᑐᖅᑕᐅᖃᑦᑕᕋᔭᖅᑐᓂᒃ ᐃᓕᓐᓂᐊᕐᕕᐊᕈᓯᕐᓂ ᐊᑕᓕᖅᐸᒃᑐᓂᒃ 
ᐃᓱᒪᒋᔭᐅᕙᒃᑐᓄᑦ ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒧᑦ ᐊᔪᕈᓐᓃᖅᓴᕐᓂᕆᔭᐅᔪᓄᑦ−
ᐃᓚᒋᔭᐅᓪᓗᑎᒃ ᓂᐱᓕᐅᖅᓯᒪᔪᑦ ᐊᒻᒪᓗ ᐱᓕᕆᖃᑎᒌᒃᐸᖕᓂᕆᔭᐅᔪᑦ. 
ᖃᕆᓴᐅᔭᒃᑯᑦ ᐱᔭᐅᔪᓐᓇᖅᐳᑦ ᐊᑦᑕᑕᕐᕕᐅᔪᓐᓇᖅᑐᒃᑯᑦ.  

Root & STEM ᓂᐱᓕᐅᖅᓯᒪᔪᑦ 
ᑖᓐᓇ ᓂᐱᓕᐅᖅᓯᒪᔪᑦ ᐊᖏᒡᓕᒋᐊᖅᑎᑦᑎᕗᖅ Root &STEM−ᒧᑦ ᐃᓗᓕᖏᓐᓂᒃ 
ᑐᙵᓱᒃᑎᑦᑎᓪᓗᓂᓗ ᐱᔾᔪᑕᐅᔪᓂᒃ ᑕᒪᐃᓐᓂᒃ ᐱᔾᔪᑕᐅᔪᓂᒃ ᐅᖃᓕᒫᒐᕐᓂ 
ᖃᐅᔨᒪᔭᒥᓂᒃ ᑐᓴᖅᑎᑦᑎᖁᓪᓗᒋᑦ. ᒫᓐᓇ ᐅᖃᓕᒫᒐᐃᑦ ᖃᐅᔨᓇᓱᖕᓂᖃᖅᐳᑦ 
ᐱᔾᔪᑕᐅᓲᓂᒃ ᖃᕆᓴᐅᔭᓂᒃ ᖃᐅᔨᓴᖅᑕᐅᔪᓂᒃ ᐱᔾᔪᑎᓕᖕᓂᒃ STEAM−ᒧᑦ 
ᐃᓕᓐᓂᐊᖅᑕᐅᕙᒃᑐᓂᒃ. ᑕᕐᕆᔮᒃᓴᑦ 15-30 ᒥᓂᑦᔅ ᑕᑭᑎᒋᔪᑦ ᐊᑐᐃᓐᓇᐅᓪᓗᑎᒡᓗ 
Ampere ᐃᑭᐊᖅᑭᕕ ᐊᓂᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐃᖏᕐᕋᓂᕆᔭᕐᓂᒃ ᓂᕈᐊᕆᔭᕐᓂᒃ.

 rootandstem.ca/learn/the-root-stem-podcast
 
Root & STEM App −ᖑᔪᖅ
ᐃᓗᓕᖃᖅᑐᑦ ᐊᔾᔨᑦᑎᐊᖏᓐᓂᒃ ᑐᑭᓯᓇᖅᑐᓂᒃ ᑎᑎᕋᖅᓯᒪᔪᓂᒃ, ᓂᐱᓕᐅᖅᓯᒪᔪᑦ, 
ᐊᒻᒪ ᐃᓕᓐᓂᐊᖅᑕᐅᔪᒃᓴᓄᑦ ᐸᕐᓇᐅᑎᑦ ᑎᑎᕋᖅᓯᒪᓕᖅᑎᑕᖏᓐᓄᑦ, Root &STEM 
ᐃᓕᓐᓂᐊᕈᑎᒃᓴᑦ ᐊᑭᖃᙱᖦᖢᑎᒃ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐃᑲᔫᑎᒃᓴᑦ ᐃᓕᓐᓂᐊᓕᓵᖅᑐᓂᒃ 
ᐃᓕᓐᓂᐊᕈᑎᓕᖕᓄᑦ 12-ᒧᑦ ᐃᓕᓐᓂᐊᖃᑕᐅᔪᓄᑦ ᐊᒻᒪ ᐃᓕᓐᓂᐊᖅᑎᓄᑦ 
ᖃᓄᑐᐃᓐᓇᖅ ᐅᑭᐅᓕᖕᓄᑦ. ᑖᓐᓇ app−ᒋᔭᐅᔪᖅ ᐃᓕᓯᕗᖅ ᕿᒥᕐᕈᐊᒐᐅᑉ STEAM−
ᒧᑦ ᐃᓗᓕᖏᓐᓂᒃ ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓂᒡᓗ ᐊᒡᒐᕕᑦ ᐃᑎᒪᖓᓂ. ᑐᓴᐅᒪᖃᑎᒌᒍᑏᑦ 
ᐃᓚᓕᐅᔾᔭᐅᖏᓐᓇᖃᑦᑕᖅᐳᑦ. ᖃᕆᓴᐅᔭᒃᑯᑦ ᐱᔭᒃᓴᐅᔪᑦ ᖃᕆᓴᐅᔭᒧᐊᖅᑎᒐᒃᓴᐅᔪᒥᒃ 
ᓂᐅᕕᕐᕕᖕᒥᑦ ᐊᒻᒪᓗ Google Play Store-ᒥᑦ.
 
ᐃᑲᔫᑎᒃᓴᑦ: ᖃᕆᓴᐅᔭᒃᑯᑦ ᓄᓇᕐᔪᐊᕐᒥ ᓂᐱᓕᐅᖅᓯᒪᔪᑦ
ᑖᒃᑯᐊ ᐱᖓᓱᑦ−ᐱᓕᕆᔾᔪᑎᑦ ᑕᕐᕆᔮᒃᓴᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᐃᓕᓐᓂᐊᕈᑎᓕᖕᓄᑦ 
9-ᒥ 12-ᒧᑦ ᐃᓕᓐᓂᐊᖅᑎᓄᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᕗᑦ ᐊᑲᕐᕉᑎᒃᓴᓂᒃ ᐱᓕᕆᔾᔪᑎᓄᑦ 
ᓴᖅᑭᑦᑎᓯᓐᓈᖅᖢᑎᒃ ᐃᓚᖏᓐᓂᒃ ᐊᑦᑕᕐᓇᑐᐃᓐᓇᕆᐊᓕᖕᓂᒃ ᖃᕆᓴᐅᔭᒃᑯᑦ 
ᓄᓇᕐᔪᐊᕐᒥ ᖃᓄᕐᓗ ᓱᖁᑎᒋᔭᐅᙱᓪᓗᑎᒃ. ᐊᑐᓂ ᐊᔾᔨᓕᐅᖅᑕᐅᔪᑦ ᑕᐅᑐᓪᓗᐊᑕᖅᑐᑦ 
ᐊᑕᐅᓯᕐᒥᒃ ᖁᕕᐊᒋᔭᐅᔪᒥᒃ ᖃᕆᓴᐅᔭᒃᑯᑦ ᓄᓇᕐᔪᐊᒥ: ᐱᓪᓚᑦᑖᙱᑦᑐᑦ ᖃᐅᔨᒪᕐᔪᐊᖅᑐᑦ, 

ᖃᕆᓴᐅᔭᒃᑰᖓᔪ

ᑎᑎᕋᖅᓯᒪᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᑯᐃᑦ

http://rootandstem.ca/learn/harnessing-the-benefits/
http://www.youtube.com/watch?v=iencUcExpRo
https://pinnguaq.com/learn/how-to-assemble-a-computer/
https://pinnguaq.com/learn/gon-phishing/
http://rootandstem.ca
http://rootandstem.ca/learn/the-root-stem-podcast


ᐃᓕᓴᐃᔨᓄᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᑦ
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>  ᐊᑐᕈᑏᑦ:
•	 micro:bit:micro:Bit Go Bundle-ᔫᖅ. ᑖᓐᓇ ᐃᓗᓕᖃᖅᐳᖅ ᑭᓱᓕᒫᓂᒃ ᐱᔭᐅᔭᕆᐊᓕᖕᓂᒃ 

ᐱᒋᐊᕐᓂᐊᕐᓗᓂ ᐱᓕᕆᐊᖃᕐᓂᐊᕐᓗᓂ ᑖᔅᓱᒥᖓ micro:Bit Go Bundle-ᒥᑦ
•	 micro:bit board−ᖑᔪᖅ ᖃᕆᓴᐅᔭᕐᒨᕆᐊᓕᒃ
•	 micro-USB cable−ᖑᔪᖅ ᑲᑉᐳᑎᔭᕆᐊᓕᑦ
•	 ᐹᑐᓖᓄᑦ ᐃᓕᕝᕖᑦ
•	 AAA ᐹᑐᓖᒃ ᒪᕐᕉᒃ 

•	 ᖃᕆᓴᐅᔭᖅ ᐃᑭᐊᖅᑭᕕᒃᑰᕈᓐᓇᐅᑎᖃᖅᑐᖅ ᐊᒻᒪ ᖃᕆᓴᐅᔭᒧᑦ ᑲᑉᐳᔾᔭᕆᐊᓕᒃ

ᑕᕝᕙᓂ ᐱᓕᕆᖑᔪᒥ, ᐃᓕᓐᓂᐊᖅᑏᑦ ᐱᓕᕆᐊᖓᓂᑦ ᐅᕐᕈᔪᒧᑦ ᖃᐅᔨᔾᔪᑎ ᐊᑐᕐᓗᓂ ᐃᑉᐱᐊᔪᖕᒧᑦ-
ᐋᖅᑭᒃᓯᒪᔪᖅ ᖃᕆᓴᐅᔭᕐᒥᑦ ᑕᐃᔭᐅᔪᖅ micro:bit−ᒥᑦ ᐊᒻᒪ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑏᑦ ᑕᐃᔭᐅᔪᑦ Make-
Code−ᒥᑦ. ᑕᒪᒃᑯᐊ ᐊᑐᖅᑕᐅᕙᒃᑐᑦ ᐅᓄᖅᑐᓄᑦ ᐃᓄᖕᓄᑦ ᐊᔾᔨᒌᙱᑦᑐᓄᑦ ᐃᓗᐊᖅᓴᐃᓂᕐᒧᑦ 
ᖃᓄᐃᓕᖓᓂᕆᔭᐅᔪᓄᑦ.  

 >  ᐃᓕᓐᓂᐊᕐᓂᕐᓄᑦ ᑐᕌᒐᖏᑦ: 
•	 ᑐᑭᓯᐅᒪᓂᖅ ᑭᓱᓄᑦ ᐋᓐᓂᐊᕐᓂᕐᒧᑦ ᐅᕐᕈᓂᕐᒧᑦ ᐃᓗᐊᖅᓴᐃᓂᕐᒧᓪᓗ ᐅᔾᔨᖅᓱᕐᓂᕐᒧᑦ ᐊᑐᖅᑕᐅᕙᒃᑐᑦ 

ᐊᑐᖅᑕᐅᕙᖕᒪᖔᑕ

•	 ᖃᓄᖅ ᐊᔾᔨᖃᕐᒪᖔᑕ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᓇᒃᓯᐅᔾᔨᓂᐊᕐᓗᓂ ᓇᓗᓇᐃᒃᑯᑕᕐᓂᒃ ᖃᐅᔨᒪᓕᕈᒪᓂᕐᒧᓪᓗ 
ᓇᓕᐊᒃ ᑲᔪᓯᓂᖃᑦᑎᐊᓛᖑᖕᒪᖔᑦ ᒪᐅᖓᑦᑎᐊᖅ ᐊᕗᖓᑲᓪᓚᒡᓗ

•	 ᑐᑭᓕᐅᕆᓗᒋᑦ ᑎᑎᕋᖅᓯᒪᔪᑦ ᖃᓂᙳᕐᓇᐅᑎᓂᑦ, ᖃᐅᒪᔪᓂᑦ ᖃᐅᔨᔾᔪᑎᓂᑦ, ᐊᒻᒪ ᓱᒃᑲᒃᑎᒋᐊᕈᑎᓂᑦ 
ᓇᓗᓇᐃᔭᕐᓗᒋᓪᓗ ᑭᓱᑦ ᐊᓯᔾᔨᕈᑕᐅᔪᓐᓇᕐᒪᖔᑕ ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥᑦ

>  ᐅᖃᐅᓯᖅᑕᑦ:
•	 ᖃᐅᔨᔾᔪᑎ: ᐱᖁᑎ ᖃᐅᔨᓗᓂ ᐆᒃᑐᕋᕐᓗᓂᓘᓐᓃᑦ ᓇᖕᒥᓂᕆᔭᕐᒥ ᑎᑎᖅᑲᖁᑎᓂᒃᓗ, ᓇᓗᓇᐃᖅᓯᓗᓂ, 

ᐅᕝᕙᓘᓐᓃᑦ ᑭᐅᓗᒋᑦ
•	 ᓱᒃᑲᒃᑎᑉᐸᓪᓕᐊᓂᖅ: ᖁᕝᕙᕆᐊᕐᓂᖅ ᐅᕝᕙᓘᓐᓃᑦ ᓱᒃᑲᓂᖓ ᐱᖁᑎᐅᑉ ᐅᕝᕙᓘᓐᓃᑦ ᐃᓅᑉ
•	 ᓱᒃᑲᓂᖓ: ᖃᐅᔨᓴᕈᑎᐅᔪᖅ ᓱᒃᑲᒡᓕᒋᐊᕈᑎ, ᐃᒪᐃᒐᔪᒃᑐᖅ ᐃᖏᕐᕋᔾᔪᑎᑦ, ᐅᒥᐊᕐᔪᐊᑦ, ᖃᖓᑕᓲᑦ, 

ᐅᕝᕙᓘᓐᓃᑦ ᑕᖅᑭᓕᐊᕈᑕᐅᕙᒃᑐᑦ
•	 ᓄᓱᒃᑕᐅᓯᒪᓂᖅ: ᓄᓱᒃᓯᒪᓂᐅᔪᖅ ᑎᒥᒥᒃ ᓄᓇᕐᔪᐊᕐᒧᑦ ᕿᑎᐊᓄᑦ, ᐅᕝᕙᓘᓐᓃᑦ ᐊᓯᖏᓐᓄᑦ ᑎᒥᓄᑦ 

ᐃᓄᒋᐊᓄᑦ
•	 ᐅᕐᕈᔪᒧᑦ ᖃᐅᔨᓴᕈᑎ: Aᖃᕆᓴᐅᔭᒨᖅᑐᖅ ᐃᑲᔪᕈᓐᓇᖅᑐᖅ ᒥᒃᖠᒋᐊᖅᑎᓪᓗᒍ ᐊᑦᑕᕐᓇᕐᓂᖓ ᐊᑯᓂᐅᔪᒃᒧᑦ 

ᖃᐅᔨᓂᒃᑯᑦ ᐃᓅᑉ ᐊᓯᔾᔨᕐᓂᖓᓂᒃ ᐃᖅᑲᓇᐃᔮᖓᓂᑦ
•	 ᐅᕐᕈᔪᒧᑦ ᖃᐅᔨᓴᕈᑎ: ᐃᑲᔫᑎᒃᓴᖅ ᖃᕆᓴᐅᔭᒃᑰᖅᑐᖅ, ᐊᑐᖅᑕᐅᒐᔪᒃᑐᖅ ᐃᓐᓇᕐᓄᑦ. ᐱᔾᔪᑎᒋᓪᓗᐊᑕᖅᑕᖓ 

ᖃᐅᔨᑎᑦᑎᓂᕐᒥᑦ ᐸᖅᑭᑦᓯᔨᒥᑦ ᐃᓚᒋᔭᒥᓪᓘᓐᓃᑦ ᐅᕐᕉᑎᓪᓗᒍ
•	 ᐋᓐᓂᐊᖅᑐᓂᒃ ᑐᓴᖅᑎᑦᑎᔾᔪᑎ ᖃᕆᓴᐅᔭᕐᒨᖅᑐᖅ: ᖃᕆᓴᐅᔭᓘᖅᑐᖅ ᐱᔭᕆᑐᔪᓂᒃ ᑎᒥᖏᓐᓂᒃ 

ᖃᐅᔨᓴᕋᔪᒃᑐᑦ ᐋᓐᓂᐊᕕᓕᐊᖅᓯᒪᔪᓂᒃ
•	 ᐋᓐᓂᐊᕐᓂᕐᒧᑦ ᖁᖁᐊᕈᑎ: ᖁᖁᐊᕈᑎ ᐋᖅᑭᒃᓯᒪᔪᖅ ᖃᐅᔨᑎᓪᓗᒍ ᐊᑦᑕᕐᓇᕐᑐᒦᓪᓗᓂ ᑐᐊᕕᕐᓇᖅᑐᖅ 

ᑲᒪᒋᔭᐅᔭᕆᐊᓕᒃ ᖃᐃᖁᔨᓗᓂᓗ ᑐᐊᕕᕐᓇᖅᑐᒧᑦ ᐋᓐᓂᐊᕕᖕᒥ ᐃᖅᑲᓇᐃᔭᖅᑎᓄᑦ
•	 ᖃᐅᔨᓴᕈᑎᐅᑉ ᐋᖅᑭᒃᓯᒪᓂᖓ: ᓴᓇᔪᓕᕆᔨᒻᒪᕆᐅᔪᓂᒃ, ᐋᖅᑭᒃᓯᒪᓂᐊ ᐊᑯᓐᓂᖓᒍᑦ (ᑕᐃᔭᐅᔪᖅ 

ᑎᕆᖅᑯᓕᒃ) ᐊᒻᒪᓗ ᕿᑎᐊᑕ ᐅᐊᔭᖓ
•	 ᖃᐅᒪᔪᖅᑕᐃᒎᓯᓕᒃ Light-emitting diode−ᒥᑦ (LED): ᐃᑯᒪᓕᒃᓕᒃ ᐃᑯᒪᔪᖅ ᖃᐅᒪᔪᖅ ᐅᐊᔭᒨᖅᑐᖅ 

ᐃᖏᕐᕋᑎᓪᓗᒍ

>  ᖃᐅᔨᒪᔾᔪᑎᓄᑦ ᐊᐱᖅᑯᑎᑦ:
1.	 ᑭᓱᑦ ᖃᐅᔨᔾᔪᑎᑦ ᓴᓇᔭᐅᖃᑦᑕᖅᐸᑦ micro:bit−ᒧᑦ?
2.	 ᑭᓲᕙᑦ ᐃᓚᖏᑦ ᐆᒃᑑᑎᑦ ᐅᕐᕈᓂᕐᒧᑦ ᖃᐅᔨᓇᓲᑎᑦ ᐊᒻᒪ ᐋᓐᓂᐊᕕᖕᒥ ᖃᐅᔨᓴᕈᑎᑦ 

ᑎᑎᕋᖅᑎ: ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒥᑦ ᐱᓕᕆᖃᑎᒌᒃᑐᑦ

ᖁᑦᑎᖕᓂᖓ: ᖁᕝᕙᓯᖕᓂᓕᖕᓄᑦ 9-ᒥᑦ 10-ᒧᑦ 
ᐱᔾᔪᑖ: ᖃᕆᓴᐅᔭᓕᕆᓂᖅ 
ᖃᕆᓴᐅᔭᒃᑰᕈᑎ: micro:bits−ᖑᔪᖅ

ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓄᑦ ᐊᑦᑕᑕᕐᕖᑦ

ᑖᓐᓇ ᐃᓕᓐᓂᐊᒐᒃᓴᖅ ᓇᓕᒧᑦᑐᖅ ᑲᓇᑕᒥ 
ᐊᕕᒃᑐᖅᓯᒪᔪᓂ ᐊᒻᒪ ᓄᓇᕘᒥ ᖃᕆᓴᐅᔭᒃᑯᑦ 
ᐃᓕᓐᓂᐊᖅᑕᐅᔪᓂᒃ ᐋᓐᑎᐅᕆᐅᒥ ᖁᕝᕙᓯᖕᓂᓕᖕᓄᑦ 
10-ᒥ.

>  ᖃᐅᔨᓴᖅᑐᓕᕆᓂᖅ ᖃᕆᓴᐅᔭᒃᑯᑦ:
A1. ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒃᓴᖅᓯᐅᕐᓂᖅ, 
ᐸᕐᓇᐃᓂᖅ, ᐊᒻᒪ ᐱᔾᔪᑎᖓ
ᐊᑐᖅᑎᑦᓯᓂᕐᒥᑦ ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒧᑦ 
ᐃᓱᒪᔪᓐᓇᕐᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᔪᓂᑦ 
ᐱᓕᕆᔾᔪᓯᕐᓂᓪᓗ, ᐊᑐᕐᓗᓂᓗ ᐊᔾᔨᒌᖏᑦᑐᓂᑦ 
ᐱᓕᕆᔾᔪᑎᓂᑦ ᐱᓕᕆᔾᔪᓯᕐᓂᒡᓗ ᐱᕙᒌᔭᕐᓂᕐᒧᑦ 
ᐱᕙᓪᓕᐊᑎᑦᑎᓂᕐᒥᓪᓗ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᑦ 
ᐃᑦᑕᕐᓂᓴᕐᓂᑦ ᐊᔾᔨᒌᖏᑦᑐᓄᑦ ᐃᓗᓕᖏᓐᓄᑦ, 
ᐊᑐᖅᑎᓄᑦ, ᐱᔾᔪᑎᖏᓐᓄᓪᓗ
B1. ᑐᑭᓯᐅᒪᓂᖅ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᐊᒻᒪ 
ᖃᕆᓴᐅᔭᓃᑦᑐᓂᒃ
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ ᐊᐅᓚᓂᕆᔭᐅᔪᓂᒃ 
ᐅᔾᔨᕐᓇᕐᓂᕆᔭᐅᔪᓂᒡᓗ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ 
ᖃᕆᓴᐅᔭᒃᑯᓪᓗ ᐊᑐᖃᑦᑕᕐᓂᐊᖅᑕᒥᓂᒃ ᖃᐅᑕᒫᑦ 
ᐃᓅᓯᕆᕙᒃᑕᒥᓂ
B2. ᐊᑐᕐᓗᓂ ᖃᕆᓴᐅᔭᕐᒧᑦ ᐊᑐᒐᕐᓂᒃ ᐊᒻᒪ 
ᖃᕆᐅᔭᓕᕆᔾᔪᑎᓂᒃ
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ 
ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐊᑐᕐᓂᐊᕐᓗᓂ 
ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ, ᖃᕆᓴᐅᔭᒥ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ 
ᑎᑎᕋᖅᓯᒪᔪᓂᒡᓗ ᐊᐅᓚᑦᑎᕝᕕᖃᕐᓂᕐᒥᒃ, 
ᖃᐅᔨᓴᖅᓯᓂᕐᒧᓪᓗ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ 
ᐃᑲᔪᖅᑐᐃᔪᒪᓂᕐᒧᑦ ᓇᖕᒥᓂᖅ ᐊᑐᖅᐸᖕᓂᕆᔭᒥᓂᒃ 
ᖃᕆᓴᐅᔭᒃᑰᖅᓯᒪᔪᓂᒃ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ
C1. ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ ᐊᒻᒪ 
ᐱᓕᕆᐊᖑᔪᑦ ᓈᓴᐅᓯᕆᓃᑦ
ᐅᓂᒃᑲᐅᓯᕆᓗᒋᑦ ᐱᓪᓗᐊᑕᐃᑦ ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᒧᑦ 
ᐃᓱᒪᒋᔭᐅᕙᒃᑐᑦ ᐅᖃᐅᓯᐅᔪᓪᓗ
C2. ᑎᑎᕋᕐᓂᕐᒧᑦ ᐱᓕᕆᐊᑦ  
ᐊᑐᕐᓗᑎᑦ ᐱᓕᕆᐊᒃᓴᓪᓗᐊᑕᓂᑦ ᑎᑎᕋᕐᓂᐊᕐᓗᓂ 
ᐊᔪᕐᓇᙱᑦᑐᑯᓗᖕᓂᑦ ᐱᓕᕆᐊᒃᓴᓂᑦ

ᐅᔾᔨᖅᓴᖅᑎᑦᑎᔾᔪᑎᓕᐅᕐᓗᑎᑦ ᖃᓄᐃᑦᑕᐃᓕᒪᓂᕐᒧᑦ
ᐅᕐᕈᒍᕕᑦ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᒥᑦ

ᐱᓕᕆᐊᒃᓴᑦ ᐸᕐᓇᒃᑕᐅᓯᒪᔪᑦ 1



ᐃᓕᓐᓂᐊᖅᑕᐅᔪᒃᓴᖅ 1
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ᓂᐅᕕᖅᑕᐅᔪᓐᓇᖅᑐᑦ? 
3.	 ᑭᓱᓂᒃ ᑕᑯᒃᓴᐅᔪᓂᒃ ᐱᓕᕆᔪᒪᕕᑦ ᑕᕝᕙᓂ micro:bit−ᒥ 

ᐅᕐᕈᔪᖅᓯᐅᑎᒥᑦ?

ᓇᓗᓇᐃᔭᐅᑎ

ᑲᑉᐳᔾᔭᖅᑐᒨᖅᑐᑦ ᖃᐅᔨᔾᔪᑎᑦ ᑕᐃᔭᐅᔪᑦ accelerometers ᐃᓕᔭᐅᓯᒪᔪᑦ 
ᐅᖃᓘᑎᕋᓛᓄᑦ ᐊᒻᒪ ᑕᕐᕆᔮᒃᓴᓄᑦ ᐱᙳᐊᕈᑎᓄᑦ ᖃᐅᔨᓴᕈᑎᐅᔪᓄᑦ. 
ᓱᒃᑲᓂᖓ ᐆᒃᑐᕋᐅᑕᐅᓪᓗᓂ ᓱᒃᑲᒃᑎᑉᐸᓪᓕᐊᓂᖓᓄᑦ, ᐊᓯᔾᔨᖅᑐᖅ 
ᓱᒃᑲᓕᓂᖓ. ᑕᕐᕆᔮᒃᓴᓂᒃ ᐱᙳᐊᕈᑎᓂᒃ ᐊᐅᓚᑦᑎᔨᑦ ᑕᑎᖃᓲᖑᕗᑦ 
ᓱᒃᑲᒃᑎᒋᐊᕈᑎᓂᒃ ᖃᐅᔨᓇᓱᒃᖢᑎᒃ ᓴᙲᓕᕋᓗᐊᕐᒪᖔᑕ. ᖃᐅᔨᓴᖅᑐᑦ 
ᖃᐅᔨᔪᓐᓇᕆᕗᑦ ᓇᒧᙵᐅᓂᐊᕐᓂᕆᔭᖓᓂᒃ ᖃᓄᑎᒋ ᓄᓱᒃᓯᒪᖕᒪᖔᑦ, 
ᑕᒪᓐᓇᓗ ᐱᕕᒃᓴᖃᖅᑎᑦᑎᓪᓗᓂ ᖃᕆᓴᐅᔭᓂᒃ ᖃᐅᔨᒪᓕᕈᒪᓂᕐᒧᑦ ᓇᓕᐊᒃᑯᑦ 
ᐱᐅᑎᒋᖕᒪᖔᑦ ᓇᓕᐊᒃᑯᓪᓗ ᑲᑕᒃᓯᒪᖕᒪᖔᑦ. ᓲᕐᓗ ᐃᒪᓐᓇ, ᐅᖄᓚᐅᑏᑦ 
ᖃᐅᔨᒪᕗᑦ ᑭᐳᒃᑎᖃᑦᑕᐅᑎᔪᓐᓇᕐᓂᕐᒥᒃ ᐃᒐᓛᒥᒃ ᓴᖑᑎᑕᐅᒑᖓᑦ.  

micro:bit -ᖑᔪᖅ ᐅᓄᖅᑐᓂᒃ ᓴᓇᓯᒪᔪᓂᒃ ᖃᐅᔨᔾᔪᑎᖃᖅᑐᖅ, ᐃᓚᐅᓪᓗᓂ 
ᓱᒃᑲᒃᑎᒋᐊᕈᑎ.

ᖃᕆᓴᐅᔭᒃᑯᑦ ᐱᓕᕆᐊᒃᓴᖅ

>  ᐊᑐᕐᓂᖅ 1  
ᐱᒋᐊᕐᓗᑎᑦ ᓄᑖᒥᒃ MakeCode−ᒥᑦ ᑕᐃᔭᐅᔪᒥᑦ ᐱᓕᕆᐊᒃᓴᒥᒃ, 
ᐊᒻᒪᐃᓛᒃ ᐊᑐᕈᓐᓇᕐᓗᒍ ᑖᓐᓇ ᑕᐃᔭᐅᔪᖅ Fall detector smiley face 
ᐱᓕᕆᐊᖑᕙᒃᑐᒥᒃ ᐅᕙᓂ, MakeCode−ᖑᔫᑉ ᐃᑎᐊᖅᑎᕕᐊᓂᑦ  ᐅᕙᓂ 
makeecode.microbit.org/S92388-40846-91439-76595.

ᑖᓐᓇ ᐱᓕᕆᐊᒃᓴᖅ micro-bit-ᖑᔪᒥᑦ  ᓴᖅᑭᑎᑦᑎᔪᖅ ᖁᖓᑦᑐᒥᒃ  
ᓇᖏᑦᑎᐊᕐᓇᖅᑎᓪᓗᒍ ᐊᒻᒪ ᓄᒫᓱᒃᑐᒥᑦ ᓇᓚᑎᓪᓗᒍ. ᐱᒋᐊᕈᒪᓗᓂ 
ᐊᑐᕆᐊᕐᓗᓂ micro:bit−ᒥᑦ, ᒪᓕᒃᓗᒋᑦ ᒪᓕᒋᐊᖃᖅᑐᑦ ᐅᕙᓂ: microbit.
org/get-started/getting-started/introduction.

>  ᐊᑐᕐᓂᖅ 2
ᖃᕆᓴᐅᔭᒧᑦ ᐃᓕᐅᕋᕐᓗᒍ ᐱᓕᕆᐊᒧᑦ ᑖᓐᓇ ᑕᐃᔭᐅᔪᖅ the smiley face−ᖑᔪᖅ 
ᓇᓗᓇᐃᒃᑯᑕᖅ ᐃᑭᐊᖅᑭᕕᖕᒥᑦ micro:bit−ᒥᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓴᕐᓗᒍ:
a.	ᓇᖏᖅᑎᓪᓗᒍᓐᓇ micro:bit-ᖑᔪᖅ ᑭᒡᓕᐊᓂᑦ ᑕᑯᒃᓴᐅᔪᖅ ᓴᐅᒥᖔᖓᓂ 

ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥ ᐊᑖᓂ. ᑕᕝᕙᓂ ᐃᓂᒥ, ᐃᓗᑦᑐᖅᑎᓯᒪᔪᖅ 90 degrees-
ᖑᕗᖅ. ᖃᓄᖅ ᑖᓐᓇ micro:bit ᓴᖅᑭᔮᖅᐸᖅ?

b.	ᐃᓕᓗᒍ ᑖᓐᓇ micro:bit-ᖑᔪᖅ ᑐᓄᐊᓄᑦ ᓇᓪᓚᖓᓗᑎᑦ LED-ᖑᔪᒧᑦ 
ᓵᖓᓗᒍ. ᑕᕝᕙᓂ ᐃᓂᒥ, ᐃᓗᑦᑐᖅᑎᓯᒪᔪᖅ 0 degrees-ᖑᕗᖅ. ᖃᓄᖅ 
micro:bit ᓴᖅᑭᔮᖅᐸᖅ?

c.	 ᐅᕕᖅᑎᐊᕐᔪᒡᓗᒍ ᐃᓕᓗᒍ ᑖᓐᓇ micro:bit−ᖑᔪᖅ ᓯᕗᒻᒧᑦ  LED−
ᖑᔪᒧᑦ ᓵᖓᓗᑎᒃ (ᓯᓚᒦᑎᓪᓗᒍ ᑕᐅᑐᒃᓗᒍ LEDs−ᖑᔪᖅ). ᑕᕝᕙᓂ 
ᐃᓂᒥ, ᐃᓗᑦᑐᖅᑎᓯᒪᔪᖅ 180 degrees-ᖑᕗᖅ. ᖃᓄᖅ ᑖᓐᓇ micro:bit 
ᓴᖅᑭᔮᖅᐸᖅ?

>  ᐊᑐᕐᓂᖅ 3
ᖃᐅᔨᓴᕐᓗᒍ ᓇᓗᓇᐃᒃᑯᑕᖅ ᑕᕝᕙᓐᖓᑦ MakeCode-ᖑᔪᒥᑦ ᐃᑭᐊᖅᑭᕕᖕᒥᑦ 
ᑐᑭᓯᓇᓱᒃᓗᓂ ᖃᓄᖅ ᐊᐅᓚᓲᖑᖕᒪᖔᑦ. ᐱᓪᓗᐊᑕᐅᓂᖓ ᑕᒪᑐᒪ ᐱᓕᕆᐊᖑᔫᑉ  
ᐃᒪᐃᑉᐸ if/else statement. ᓇᓗᓇᐃᒃᑯᑕᖅ ᐅᖃᐅᔾᔨᔪᖅ micro:bit−
ᖑᔪᖅ "ᑎᕆᖅᑯᑦ ᓯᓚᑖᓃᑉᐸᑦ ᐋᖅᑭᒃᓯᒪᔫᑉ, ᓴᖅᑭᓪᓗᒍ ᓄᒫᓱᓐᖑᐊᖅᑐᖅ 

ᓱᓕᒃᑲᓐᓂᖅ, ᓴᖅᑭᑎᓪᓗᒍ ᑮᓇᓐᖑᐊᒥᑦ ᖁᕕᐊᓱᒃᑐᒥᑦ." ᐋᖅᑭᒃᓯᒪᓂᖓ 
ᓇᓗᓇᐃᖅᑑᑉ ᓱᓕᓂᐊᖅᐳᖅ ᐃᓗᑦᑐᖅᑎᓯᒪᔪᖅ ᐊᔾᔨᒌᙱᓐᓂᖓ ᒥᑭᓐᓂᖅᓴᐅᒃᐸᑦ  
1-ᒥᑦ ᐊᔾᔨᒌᙱᓐᓂᐅᔪᒥᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐃᓗᑦᑐᖅᑎᓯᒪᔪᖅ ᐊᔾᔨᒌᙱᓐᓂᖓ 
ᐊᖏᓂᖅᓴᐅᒃᐸᑦ  2-ᒥᑦ ᐊᔾᔨᒌᙱᓐᓂᐅᔪᒥᑦ. ᑕᐃᒪᐃᓐᓂᖓᓄᑦ, micro:bit-ᖑᔪᖅ 
“ᓴᓂᒨᖅᐸᑦ," ᖁᖓᑦᑐᖅ ᓴᖅᑭᔮᖅᐳᖅ. "ᐅᕐᕈᒃᐸᑦ " ( ᑭᖑᒻᒧᑦ ᓯᕗᒻᒧᓪᓘᓐᓃᑦ), 
ᑕᑯᒃᓴᐅᕗᖅ ᑮᓇᖓ ᓄᒫᓱᒃᑐᖅ. 

>  ᐊᑐᕐᓂᖅ 4
ᖃᐅᔨᓴᕐᓗᒍ ᐊᓯᔾᔨᕐᓗᒍ 1 ᐊᒻᒪ 2 ᐊᔾᔨᒌᙱᑦᑐᑦ ᖃᕆᓴᐅᔭᕐᒧᐊᖅᑎᕆᓂᕐᓗ 
ᓄᑖᒥᒃ ᓇᓗᓇᐃᒃᑯᑕᓂᒃ. ᖃᓅᓇᔭᖅᐸᓕ ᑖᒃᑯᐊ ᐊᖏᓂᖏᑦ ᐊᖏᓂᖅᓴᐅᒃᐸᑕ?  
ᒥᑭᓐᓂᖅᓴᐃᑦ? ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎᒋᓗᒋᑦ ᓇᓕᐊᒃ ᐊᖏᓂᖓ  ᐱᐅᓛᒃᑰᕈᓐᓇᕐᒪᖔᑕ 
ᐅᕐᕈᓂᕐᒧᑦ ᖃᐅᔨᓇᓲᑎᒧᑦ ᐃᓄᒃ ᐊᑐᕈᓂ micro:bit−ᒥᑦ ᐃᒃᐱᐊᕐᔪᖕᒥᓃᑉᐸᑦ 
ᐅᕝᕙᓘᓐᓃᑦ ᕿᑎᑭᓯᐅᑎᒧᐊᕐᓗᒍ.

>  ᐊᑐᕐᓂᖅ 5
ᐊᑐᕐᓗᒍ "ᖃᐅᔨᓴᖅᑐᓕᕆᕐᓂᕐᒧᑦ ᐱᓕᕆᖃᑎᒌᑦ—ᐊᐅᓚᐅᓯᕆᓂᕐᒧᑦ ᐋᖅᑭᒃᓯᒪᓃᑦ 
ᑲᔪᓯᓂᕆᔭᐅᕙᒃᑐᖅ" ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᖅ (ᑕᑯᓗᒍ ᐊᑖᓃᑦᑐᖅ ᐊᑕᔪᖅ) ᓴᓇᓗᒍ 
ᖃᐅᔨᓴᕈᑎ ᐅᕐᕈᔪᓄᑦ. ᑕᒻᒪᕐᓂᖅᑕᖃᓐᖏᓚᖅ ᑕᒻᒪᕐᓗᓂᓘᓐᓃᑦ ᑕᐃᒪᐃᓕᐅᕆᐊᒃᓴᖅ, 
ᑭᓯᐊᓂ ᐅᕝᕙ ᐅᑯᐊ ᐃᓚᖏᑦ ᐱᖁᔭᐅᔪᑦ ᐃᓗᓕᖏᑦ ᐃᓚᐅᑎᑕᐅᔪᓐᓇᖅᑐᑦ:
1.	 ᐱᓕᕆᐊᖅ ᐃᑲᔪᕐᓂᐊᕐᓗᓂ ᓇᕿᑦᑕᐅᑎᒥᒃ ᐊᑐᖅᑐᖃᕐᓗᓂ ᓇᕿᑦᑕᐅᑎᒥᒃ 

A ᓇᕿᓯᒪᔪᒥᒃ ᑭᑉᐹᕆᒃᑐᒥᑦ ᐃᓕᔭᐅᓯᒪᔪᒥᒃ ᐅᕙᓂ ᐊᑖᓂᑦ MakeCode 
menu−ᖑᔫᑉ.

2.	 ᑖᓐᓇ micro:bit−ᖑᔪᖅ ᓴᓇᓗᒍ ᓂᐱᖃᕐᓗᑎᑦ ᐊᑕᐅᑦᑎᒃᑯᑦ 
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂ LED−ᓂᒃ.

3.	 ᖃᐅᔨᓴᕐᓗᒍ ᐊᑐᕐᓗᒍ on shake −ᖑᔪᖅ ᑭᑉᐹᕆᒃᑐᒥᑦᐊᑖᓂᑦ Input −
ᖑᔫᑉ. ᑖᓐᓇ ᑭᑉᐹᕆᒃᑐᖅ ᐱᕕᖃᖅᑎᑦᑎᔪᖅ micro:bit−ᒥᑦ ᖃᐅᔨᓗᓂ 
ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᐊᐅᓚᓂᐅᔪᓂᒃ ᐊᑐᕐᓗᓂ ᓱᒃᑲᒃᑎᒋᐊᕈᑎᒥᒃ (ᐊᐅᓚᓃᑦ 
ᖃᐅᔨᔭᐅᔪᑦ ᓂᕈᐊᖅᑕᐅᓪᓗᑎᒃ ᐊᑐᕐᖢᑎᒃ drop-down menu−
ᖑᔪᒥᑦ). ᓇᓕᐊᑐᐃᓐᓇᖅ ᐊᑐᖅᑕᐅᖔᓕᕈᓐᓇᖅᑐᖅ ᒪᓂᒪᔪᖅ ᑐᑭᖃᖅᐹ 
ᐃᓚᒋᔭᐅᓂᖓᓄᑦ ᐅᕐᕈᓂᕐᒧᑦ ᖃᐅᔨᔾᔪᑕᐅᔪᓐᓇᖅᑐᑎᑐᑦ?

4.	 ᐊᑐᕆᐊᕐᓗᑎᑦ ᐆᒥᖓ on loud sound ᖑᔪᒥᑦ ᑭᑉᐹᕆᒃᑐᒦᑦᑐᖅ. ᑕᒪᓐᓇ 
ᑭᑉᐹᕆᒃᑐᖅ ᐊᔪᖏᑉᐸ ᖃᐅᔨᓇᓱᐊᕐᓂᕐᒥᑦ ᓂᐱᖅᑯᖅᑐᔪᓂᑦ ᓂᐱᓂᑦ ᓲᕐᓗ 
ᐃᓄᒻᒥᑦ ᐅᕐᕈᔪᖃᖅᐸᑦ ᐅᖄᓚᔪᒥᓪᓘᓐᓃᑦ ᐃᑲᔪᖅᑕᐅᔪᒪᓗᓂ?

>  ᐊᑐᕐᓂᖅ 6
ᖃᐅᔨᓴᕐᓗᒍ ᐅᕐᕈᔪᒧᑦ ᖃᐅᔨᓇᓲᑎ
1.	 ᐊᑐᕐᓗᒍ ᐹᑕᓖᓄᑦ ᐃᓕᕝᕕᒃ ᐃᓚᖃᖅᖢᓂ ᑖᔅᓱᒥᖓ micro:bit-ᒥᑦ  

ᑲᑉᐳᑎᔭᕆᐊᖃᔾᔮᖏᒻᒪᑦ.
2.	 ᐊᑐᕐᓗᒍ micro:bit−ᖑᒧᖅ ᐊᐱᕆᓗᒍᓘᓐᓃᑦ ᐃᑲᔪᖁᓗᒍ. 

ᐊᑦᑕᑕᖅᑎᑕᐅᔪᓐᓇᖅᑐᖅ ᐊᓐᓄᕌᓄᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐃᒃᐱᐊᖕᒧᑦ ᓈᒻᒪᒡᓗᓂ. 
3.	 ᐆᒃᑐᕐᓗᑎᑦ (ᐊᒃᓱᕈᖏᓪᓗᑎᑦ!) ᐊᔪᕈᓐᓃᖅᓴᕐᓗᑎᑦ ᐅᕐᕈᓗᑎᑦ, ᓲᕐᓗ  

ᐃᓕᓐᓂᐊᖃᑎᖏᑕ ᑕᓕᖏᓐᓄᑦ. ᐅᕐᕈᔪᒥᑦ ᖃᐅᔨᓴᐅᑏᑦ ᖃᐅᔨᓲᖑᕙᑦ 
ᐅᕐᕈᔪᓂᑦ? ᐋᒃᑲᐅᒃᐸᑦ, ᐊᓯᔾᔨᕋᓱᒃᓗᒍ ᐃᓗᓕᖏᑦ ᒪᓕᒋᐊᓕᐅᑉ, 
ᓲᕐᓗ ᐱᒻᒪᕆᐅᒋᔭᑦ 1 ᐊᒻᒪ 2 ᐊᔾᔨᒌᖏᓐᓂᖏᑦ, ᐊᓯᖏᓐᓂᒃᓘᓐᓃᑦ 
ᖃᓄᐃᓕᖓᓂᕐᓂ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᓂ.

ᐃᓱᓕᓐᓂᖓ

ᐱᔭᕇᖅᑎᓪᓗᒍ ᑖᓐᓇ ᐃᓕᓐᓂᐊᕈᑎ, ᐃᓕᓐᓂᐊᖅᑎᑦ ᖃᐅᔨᒪᓪᓗᐊᖅᑐᑦ 
ᐱᐅᓯᒋᐊᖅᓯᒪᔪᓂᒃ ᐃᓗᓕᖏᓐᓂ micor:bit−ᖑᔫᑉ ᐋᖅᑭᒋᐊᕈᓐᓇᕐᓗᒍᓗ 
ᓇᓗᓇᐃᒃᑯᑕᖅ.

ᐃᑲᔫᑎᒃᓴᑦ:
•	 ᑕᐃᒎᓯᓂᒃ Micro:bit Educational Foundation−ᒥᑦ -ᐱᒋᐊᖅᓕᕐᓂᖅ   

(microbit.org/get-started/getting-started/introduction)
•	 ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑏᑦ Microsoft MakeCode−ᖑᔪᖅ—ᑭᐳᑦᑕᖅᑐᖅ 

(makecode.microbit.org/reference/input/rotation)

•	 ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᔪᑦ ᐱᓕᕆᖃᑎᒌᒃᑐᑦ ᑕᐃᔭᐅᔪᖅ Science Buddies−
ᒥᑦ—ᓱᒃᑲᓂᖓ ᖃᕆᓴᐅᔭᒃᑯᑦ (sciencebuddies.org/science-fair-projects/
references/accelerometer)

•	 ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᔪᑦ ᐱᓕᕆᖃᑎᒌᒃᑐᑦ ᑕᐃᔭᐅᔪᖅ Science Buddies−ᒥᑦ— 
ᓴᓇᔪᓕᕆᓃᑦ ᐋᖅᑭᒃᓱᐃᓂᐅᔪᑦ ᐊᐅᓚᓂᐊ(sciencebuddies.org/science-fair-
projects/engineering-design-process/engineering-design-process-steps)

https://makecode.microbit.org/S92388-40846-91439-76595
https://microbit.org/get-started/getting-started/introduction/
https://microbit.org/get-started/getting-started/introduction/
https://microbit.org/get-started/getting-started/introduction/
https://makecode.microbit.org/reference/input/rotation
https://www.sciencebuddies.org/science-fair-projects/references/accelerometer
https://www.sciencebuddies.org/science-fair-projects/references/accelerometer
https://www.sciencebuddies.org/science-fair-projects/engineering-design-process/engineering-design-process-steps
https://www.sciencebuddies.org/science-fair-projects/engineering-design-process/engineering-design-process-steps


ᐃᓕᓴᐃᔨᓄᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᑦ

ᓄᕕᐱᕆ 2024 21 ROOT & STEMᓄᕕᐱᕆ 2024 20 ROOT & STEM

ᐱᓕᕆᔾᔪᓯᕐᓂᒡᓗ ᐱᕙᒌᔭᕐᓂᕐᒧᑦ ᐱᕙᓪᓕᐊᑎᑦᑎᓂᕐᒥᓪᓗ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᑦ ᐃᑦᑕᕐᓂᓴᕐᓂᑦ 
ᐊᔾᔨᒌᖏᑦᑐᓄᑦ ᐃᓗᓕᖏᓐᓄᑦ, ᐊᑐᖅᑎᓄᑦ, ᐱᔾᔪᑎᖏᓐᓄᓪᓗ
B1. ᑐᑭᓯᐅᒪᓂᖅ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᐊᒻᒪ ᖃᕆᓴᐅᔭᓃᑦᑐᓂᒃ
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ ᐊᐅᓚᓂᕆᔭᐅᔪᓂᒃ ᐅᔾᔨᕐᓇᕐᓂᕆᔭᐅᔪᓂᒡᓗ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ 
ᖃᕆᓴᐅᔭᒃᑯᓪᓗ ᐊᑐᖃᑦᑕᕐᓂᐊᖅᑕᒥᓂᒃ ᖃᐅᑕᒫᑦ ᐃᓅᓯᕆᕙᒃᑕᒥᓂ
B2. ᐊᑐᕐᓗᓂ ᖃᕆᓴᐅᔭᕐᒧᑦ ᐊᑐᒐᕐᓂᒃ ᐊᒻᒪ ᖃᕆᐅᔭᓕᕆᔾᔪᑎᓂᒃ
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐊᑐᕐᓂᐊᕐᓗᓂ 
ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ, ᖃᕆᓴᐅᔭᒥ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ ᑎᑎᕋᖅᓯᒪᔪᓂᒡᓗ ᐊᐅᓚᑦᑎᕝᕕᖃᕐᓂᕐᒥᒃ, 
ᖃᐅᔨᓴᖅᓯᓂᕐᒧᓪᓗ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ ᐃᑲᔪᖅᑐᐃᔪᒪᓂᕐᒧᑦ ᓇᖕᒥᓂᖅ ᐊᑐᖅᐸᖕᓂᕆᔭᒥᓂᒃ 
ᖃᕆᓴᐅᔭᒃᑰᖅᓯᒪᔪᓂᒃ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ
C1. ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ ᐊᒻᒪ ᐱᓕᕆᐊᖑᔪᑦ ᓈᓴᐅᓯᕆᓃᑦ
ᐅᓂᒃᑲᐅᓯᕆᓗᒋᑦ ᐱᓪᓗᐊᑕᐃᑦ ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᕙᒃᑐᑦ ᐅᖃᐅᓯᐅᔪᓪᓗ
C2. ᑎᑎᕋᕐᓂᕐᒧᑦ ᐱᓕᕆᐊᑦ 
ᐊᑐᕐᓗᑎᑦ ᐱᓕᕆᐊᒃᓴᓪᓗᐊᑕᓂᑦ ᑎᑎᕋᕐᓂᐊᕐᓗᓂ ᐊᔪᕐᓇᙱᑦᑐᑯᓗᖕᓂᑦ ᐱᓕᕆᐊᒃᓴᓂᑦ

> ᐊᑐᕈᑏᑦ:
• Arduino UNO−ᖑᔪᖅ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎ
• ᑕᐃᔭᐅᔪᖅ Science Buddies Electronics Kit for Arduino,ᐊᑐᐃᓐᓇᐅᔪᖅ ᐅᕙᓂ  Home Science

Tools®−ᖑᔪᒥᑦ
• ᖃᕆᓴᐅᔭᖅ
• USB-C−ᖑᔪᖅ ᐅᕗᖓ  USB-A−ᒧᑦ ᑲᑉᐳᔾᔨᕖᑦ (ᓄᑖᖑᓂᖅᓴᓄᑦ ᖃᕆᓴᐅᔭᓄᑦ ᐊᑐᕈᑎᖃᖅᑐᑐᐊᑦ

ᐆᒥᖓ USB-C ports−ᖑᔪᒥᑦ)

ᑖᓐᓇ ᐃᓕᓐᓂᐊᒐᒃᓴᖅ ᖃᐅᔨᑎᑦᑎᔪᖅ ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᑎᒥᒃᑯᑦ ᖃᕆᓴᐅᔭᓕᕆᓂᕐᓂ: ᐱᕙᓪᓕᐊᓂᖓ 
ᐱᕈᖅᐸᓪᓕᐊᑎᑦᑎᓂᖅ ᐅᐊᔭᓂᒃ ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᓂᒃᓗ ᒥᑭᑦᑐᒥᒃ ᐊᐅᓚᑦᑎᔪᒥᒃ (ᑕᕝᕙᓂᓕ, 
Arduino Uno®) ᐱᓕᕆᖃᑎᖃᕐᓂᕐᒥᒃ ᐊᑐᖅᑎᓂᒃ.

> ᐃᓕᓐᓂᐊᕐᓂᕐᓄᑦ ᑐᕌᒐᖏᑦ:
• ᐊᑦᑕᑕᖅᑎᓪᓗᒍ Arduino Uno board−ᖑᔪᖅ ᖃᕆᓴᐅᔭᕐᒧᐊᕐᓗᒋᓪᓗ ᓇᓗᓇᐃᒃᑯᑕᐃᑦ
• ᐋᖅᑭᒋᐊᖅᓯᓂᖅ ᐱᑕᖃᖅᖅᑐᓂᒃ Arduino−ᒧᑦ ᐱᓕᕆᐊᖑᕙᒃᑐᒥᒃ

> ᐅᖃᐅᓯᖅᑕᑦ:
• Arduino−ᖑᔪᖅ ᖃᕆᓴᐅᔭᒃᑰᕈᑎ: ᑐᐃᙶᖅᑐᒥᒃ ᐅᐊᔭᒨᖅᑐᓂᒃ ᑐᙵᕕᖃᕐᓗᓂ ᐊᑐᒐᕐᓂᖅᑐᓂᒃ

ᖃᕆᓴᐅᔭᕐᒧᑦ ᐊᑐᒐᕐᓂᒃ ᐊᒻᒪ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ.
• Microcontroller−ᖑᔪᖅ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᐅᓚᑦᑎᔾᔪᑎ: rᐊᐅᓚᑦᑎᔾᔪᑎ ᐃᓚᓕᐅᔾᔨᔪᖅ ᒥᑭᑦᑐᒥᒃ

ᖃᕆᓴᐅᔭᕐᒨᕆᐊᓕᖕᒥᒃ
• Robotics−ᖑᔪᖅ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᐅᓚᑕᐅᔪᓐᓇᖅᑐᑦ: ᐱᓕᕆᕝᕕᒋᔭᐅᕙᒃᑐᖅ

ᐱᓕᕆᐊᖃᖅᐸᒃᑐᓄᑦᖃᕆᓴᐅᔭᒃᑰᖅᑐᑦ ᐋᖅᑭᒃᓯᒪᓂᕆᔭᖏᓐᓄᑦ, ᓴᓇᔭᐅᓂᖓᓄᑦ, ᐊᐅᓚᑦᑎᓂᕐᒧᑦ,
ᐊᑐᖅᑕᐅᕙᖕᓂᖏᓐᓄᓪᓗ ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᐅᓚᑕᐅᔪᓐᓇᖅᑐᓄᑦ

> ᖃᐅᔨᒪᔾᔪᑎᓄᑦ ᐊᐱᖅᑯᑎᑦ:
1.	 ᖃᓄᖅ ᖃᐅᔨᒪᓂᖃᓚᐅᖅᐱᑦ ᖃᕆᓴᐅᔭᓄᑦ ᐊᐅᓚᑕᐅᔪᓂᑦ?
2.	 ᖃᓄᖅ ᐊᑑᑎᖃᕈᓐᓇᖅᐸ ᖃᕆᓴᐅᔭᓄᑦ ᐊᐅᓚᑕᐅᔪᑦ?

ᐱᓕᕆᐊᒃᓴᑦ ᐸᕐᓇᒃᑕᐅᓯᒪᔪᑦ 2

ᓇᓗᓇᐃᔭᐃᓂᖅ
ᖃᕆᓴᐅᔭᓄᑦ ᐊᑐᕈᑎ ᑕᐃᔭᐅᔪᖅ Arduino−ᒥᑦ

ᑎᑎᕋᖅᓯ: ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒥᑦ ᐱᓕᕆᖃᑎᒌᒃᑐᑦ

ᖁᑦᑎᖕᓂᖓ: ᖁᕝᕙᓯᖕᓂᓖᑦ 6−ᒥᑦ 12−ᒧᑦ 
ᐱᔾᔪᑖ: ᖃᕆᓴᐅᔭᓕᕆᓂᖅ, 
ᓴᓇᐅᒐᓕᕆᓂᖅ/ᓴᓇᙳᐊᕐᓂᖅ 
ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᑐᒐᒃᓴᖅ: ᖃᕆᓴᐅᔭᒃᑰᕈᑎ 
ᑕᐃᔭᐅᔪᖅ Arduino−ᒥᑦ

ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓄᑦ ᐊᑦᑕᑕᕐᕖᑦ

ᑖᓐᓇ ᐃᓕᓐᓂᐊᒐᒃᓴᖅ ᒪᓕᖃᑎᖃᖅᐳᖅ ᑲᓇᑕᒥ 
ᐊᕕᒃᑐᖅᓯᒪᔪᓂ ᐊᒻᒪ ᓄᓇᕘᒥ ᓴᓇᐅᒐᓕᕆᓂᕐᒥᒃ, 
ᐊᒻᒪ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓂᒃ 
ᐋᓐᑎᐅᕆᐅᒥ ᐃᓕᓐᓂᐊᕈᑎᓕᖕᓄᑦ 10-ᒥ..

> ᓴᓇᓐᖑᐊᕐᓃᑦ:
A2. ᐱᔾᔪᑕᐅᔪᑦ ᑐᙵᕕᖏᓪᓗ: :
ᐊᑐᖅᑐᖃᕐᓗᓂ ᐱᓪᓗᐊᑕᕐᓂᒃ
ᐃᓗᓕᖏᓐᓂᒃ ᑐᙵᕕᖏᓐᓂᒡᓗ
ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᓴᓇᙳᐊᕐᓂᕐᒧᑦ
ᐅᖃᐅᔾᔪᐃᓂᕐᓂᒃ ᓴᖅᑭᑎᑦᑎᔪᖃᓕᕌᖓᑦ,
ᓄᑖᙳᕆᐊᖅᑎᑦᑎᔪᖃᓕᕌᖓᑦ,
ᐅᓂᒃᑲᐅᓯᖃᖅᑐᖃᓕᕌᖓᓪᓗ ᓴᓇᙳᐊᖅᑕᐅᔪᓂᒃ,
ᐃᓚᒋᔭᐅᓗᑎᒃ ᐃᓚᓕᐅᔾᔭᐅᓯᒪᔪᑦ
ᓴᓇᙳᐊᖅᑕᐅᕙᒃᑐᑦ/ᓴᓇᙳᐊᖅᑕᐅᕙᒃᑐᑦ
A3. ᓴᓇᔾᔪᑏᑦ, ᐱᓕᕆᔾᔪᑏᑦ, ᐊᒻᒪ
ᖃᕆᓴᐅᔭᓕᕆᓃᑦ:
ᐊᑐᖅᑐᖃᕐᓗᓂ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ
ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ, ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ,
ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒡᓗ ᓴᖅᑭᑎᑦᑎᔪᒪᓗᓂ
ᐃᓚᓕᐅᔾᔭᐅᓯᒪᔪᓂᒃ ᓴᓇᙳᐊᕐᓂᕐᒧᑦ
ᐱᓕᕆᓂᕐᒥᒃ/ᓴᖅᑭᑎᕆᕙᓪᓕᐊᓂᕐᒥᒃ
ᑐᓴᐅᒪᑎᑦᑎᔪᓂᒃ ᐱᑐᐃᓐᓇᐅᙱᑦᑐᓂᒃ
ᑐᓴᖅᑕᐅᔪᒃᓴᓂᒃ ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂᓗ ᓴᓇᑐᓂᕐᒥᒃ

> ᖃᐅᔨᓴᖅᑐᓕᕆᓂᖅ ᖃᕆᓴᐅᔭᒃᑯᑦ:
A1. ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒃᓴᖅᓯᐅᕐᓂᖅ,
ᐸᕐᓇᐃᓂᖅ, ᐊᒻᒪ ᐱᔾᔪᑎᖓ
ᐊᑐᖅᑎᑦᓯᓂᕐᒥᑦ ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒧᑦ
ᐃᓱᒪᔪᓐᓇᕐᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᔪᓂᑦ ᐱᓕᕆᔾᔪᓯᕐᓂᓪᓗ,
ᐊᑐᕐᓗᓂᓗ ᐊᔾᔨᒌᖏᑦᑐᓂᑦ ᐱᓕᕆᔾᔪᑎᓂᑦ
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ᓇᓗᓇᐃᔭᐅᑎ

ᑖᓐᓇ ᐃᓕᓐᓂᐊᒐᒃᓴᖅ ᖃᐅᔨᑎᑦᑎᔪᖅ ᐃᓕᓐᓂᐊᖅᑎᓂᒃ ᐊᑐᒐᔪᒃᑐᓄᑦ 
ᐱᓕᕆᖃᑎᖃᕐᓂᕐᒥᒃ Arduino Uno Board−ᒥᑦ ᐊᒻᒪ Arduino open-
source software ᖃᕆᓴᐅᔭᒃᑰᕈᑎ: ᑎᑎᕋᕐᓂᖅ ᖃᕆᓴᐅᔭᕐᒧᐊᖅᑎᕆᓂᕐᓗ 
ᐃᓕᓐᓂᐊᒐᒃᓴᓂᒃ, ᐱᕈᖅᐸᓪᓕᐊᑎᑦᑎᓂᖅ ᐊᔪᕐᓇᙱᑦᑐᓂᒃ ᐅᐊᔭᓂᒃ, 
ᐱᓕᕆᖃᑎᖃᕐᓂᕐᓗ ᑲᑎᖅᓱᖅᓯᒪᔪᓂᒃ ᐊᓂᐊᔪᓂᒡᓗ ᓲᕐᓗ ᓇᕿᑦᑕᐅᑎᑦ 
LED−ᓄᓪᓗ. ᑖᓐᓇ ᐋᖅᑭᒃᓯᔾᔪᑕᐅᕗᖅ ᓯᕗᕙᓯᖕᓂᖅᓴᓄᑦ ᐱᓕᕆᐊᒃᓴᓄᑦ, ᓲᕐᓗ 
ᓴᓇᓂᖅ robots, drones, voice-controlled appliances, ᐊᓯᖏᓪᓗ.

ᖃᕆᓴᐅᔭᒃᑯᑦ ᐱᓕᕆᐊᒃᓴᖅ

> ᐊᑐᕐᓂᖅ 1
Download and install the Arduino IDE open-source software 
fromᖃᕆᓴᐅᔭᕐᒧᑦ ᐃᓕᐅᖅᑲᕐᓗᒋᑦ   ᐊᒻᒪᓗ ᐃᓕᔭᐅᓗᓂ Arduino IDE-ᒧᑦ 
ᐅᒃᑯᐃᖓᔪᖅ ᖃᕆᓴᐅᔭᒃᑰᕈᑎ  ᐅᕙᙵᑦ    
arduino.cc/en/software. 

NB: ᑖᓐᓇ Arduino IDE−ᖑᔪᖅ ᑲᔪᓯᑎᑕᐅᕙᒃᐳᖅ ᓄᑖᙳᕆᐊᖅᑎᑕᐅᕙᒃᖢᓂᓗ 
ᖃᖓᙳᕌᖓᑦ.  

> ᐊᑐᕐᓂᖅ 2
.ᒪᑐᐃᙶᖅᑐᖅ arduino−ᖑᔪᖅ. ᒪᓕᒡᓗᒋᑦ ᖃᓄᑐᐃᓐᓇᖅ ᑕᕐᕆᔭᖅᑕᐅᓂᐊᖅᑐᑦ
ᖃᕆᓴᐅᔭᕐᒧᐊᖅᑎᕐᓂᐊᕐᓗᒋᑦ ᐃᓕᐅᖅᑲᕐᓗᒋᓪᓗ ᓄᑖᙳᕆᐊᖅᓯᒪᔪᑦ.

> ᐊᑐᕐᓂᑦ 3
ᑲᑉᐳᑎᓗᒍ Arduino Uno board−ᖑᔪᖅ ᖃᕆᓴᐅᔭᕐᒧᑦ ᑲᑉᐳᑎᓗᒍ ᑲᑉᐅᔪᖅ.

> ᐊᑐᕐᓂᖅ 4
.ᓇᕿᓪᓗᒍ Select Board−ᖑᔪᖅ ᐃᓕᓯᔾᔪᑎᐅᔪᒥᑦ ᐊᒻᒪ ᓂᕈᐊᕐᓗᒍᓗ Arduino
Uno−ᖑᔪᖅ.

> ᐊᑐᕐᓂᖅ 5
ᓂᕈᐊᕐᓗᒍ ᑐᖅᑯᖅᓯᓯᒪᕝᕕᒃ,ᐅᓇᑦᑕᐅᖅ  ᐆᒃᑑᑎᐅᔪᑦ, ᐊᓱᐃᓛᒃ 01.Basics−
ᖑᔪᖅ, ᒪᑐᐃᕐᓗᒍ built-in Blink−ᖑᔪᖅ ᐆᒃᑑᑎ.

> ᐊᑐᕐᓂᖅ 6
ᓇᕿᓪᓗᒍ ᐃᓕᓯᔾᔪᑎ ᖃᕆᓴᐅᔭᒧᑦ Upload−ᖑᔪᖅ ᓇᕿᑦᑕᐅᑖ
ᖃᕆᓴᐅᔭᕐᒧᐊᖅᑎᕐᓗᒍ Blink Program−ᖑᔪᖅ ᑕᕝᕗᖓ Arduino Uno board−
ᖑᔪᒧᑦ.

> ᐊᑐᕐᓂᖅ 7
ᑕᑯᓗᖑ ᑖᓐᓇ Arduino Uno board-ᖑᔪᖅ. ᐊᑕᔪᖅ LED-ᖑᔪᖅ 
ᖃᐅᒻᒫᓪᓚᓪᓗᐊᖅᑐᖅ 1-ᓴᑲᓐᔅ-ᒧᑦ, ᐊᑐᒃᑲᓐᓂᖅᑎᓪᓗᒍ.

> ᐊᑐᕐᓂᖅ 8
ᐅᖃᓕᒫᕐᓗᒍ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᒧᑦ Arduino−ᒧᑦ ᓇᓗᓇᐃᔭᖅᓯᒪᔪᑦ.

//ᐋᖅᑭᒃᓯᒪᓂᖓ ᐊᐅᓚᓂᖃᓲᖅ ᓇᕿᑦᑎᒃᑲᓐᓂᕈᕕᑦ ᐆᒻᒪᖅᑯᑎᒥᒃᓘᓐᓃᑦ 
//board-ᖑᔪᖅ 
ᐊᑐᕈᓐᓃᖅᑐᖅ ᐋᖅᑭᒃᓱᕐᓗᒍ() {
// ᐱᒋᐊᙵᖅᑎᓪᓗᒍ ᖃᕆᓴᐅᔭᒃᑰᖅᑐᖅ LED_BUILTIN−ᖑᔪᖅ ᐊᓂᐊᓗᓂ. 
ᐊᓯᐅᔨᔾᔭᐃᕐᓗᒍ ᐋᖅᑭᒃᓯᒪᓂᐊ pinMode−ᖑᔪᖅ(LED_BUILTIN, 
OUTPUT);

}
// ᐊᐅᓚᓐᓂᐅᔪᖅ ᐊᐅᓚᔾᔭᒃᓯᒪᐃᓐᓇᖅᐳᖅ ᑕᐅᕗᖓᓕᒫᖅ 
ᐊᑐᕈᓐᓃᖅᑐᖅ ᑲᐃᕙᑦᑐᖅ() {

ᖃᕆᓴᐅᔭᒃᑰᖅᑐᖅ ᑎᑎᕋᕐᓂᖅ(LED_BUILTIN, HIGH);  
// ᐃᑭᓪᓗᒍ ᐃᑭᑦᑕᖅᑐᑯᓗᒃ 
// (HIGH ᓱᑲᓐᓇᖅᑑᑉ ᖁᑦᑎᖕᓂᖓ)ᑭᖑᕙᕆᐊᖅᓯᒪᔪᖅ(1000));
ᑭᖑᕙᖅᑐᖅ(1000); 
//ᐅᑕᖅᑭᓗᑎᑦ ᑎᒃᑕᑯᓗᖕᒥᑦ 
// ᐅᑕᖅᑭᓗᑎᑦ ᑎᒃᑕᑯᓗᖕᒥᑦ 
ᖃᕆᓴᐅᔭᒃᑰᖅᑐᖅ ᑎᑎᕋᕐᓂᖅ(LED_BUILTIN, LOW);   
// ᖃᒥᓪᓗᒍ LED−ᖑᔪᖅᐋᖅᑭᒃᓯᓗᑎᑦ 
// ᐃᑯᒪᖓ ᓴᓐᖐᑦᑐᖅ
ᑭᖑᕙᖅᑐᖅ(1000); 
//ᐅᑕᖅᑭᓗᑎᑦ ᑎᒃᑕᑯᓗᖕᒥᑦ

NB: .ᐃᓕᓐᓂᐊᖅᑎᑦ ᓯᕗᓂᐊᒍᑦ ᐃᓕᓐᓂᐊᕈᑎᓕᕆᓚᐅᖅᓯᒪᙱᑉᐸᑕ, 
ᐃᓚᓕᐅᑎᓗᒍ ᑕᕐᕆᔮᒃᓴᖅ ᓇᓗᓇᐃᔭᒃᑲᓐᓂᕐᓗᒍ. ᑕᑯᓗᒍ ᐱᑕᖃᐅᖅᑐᑦ 
ᐊᕕᒃᓯᒪᓂᖓ ᑲᓲᑎᓂᕐᒧᑦ ᓇᓗᓇᐃᒃᑯᑕᕐᒧᑦ.

> ᐊᑐᕐᓂᖅ 9
ᐋᖅᑭᒋᐊᕐᓗᒍ ᐱᓕᕆᐊᒃᓴᖅ LED-ᖓ 2-ᓄᑦ ᑎᑦᑕᑯᓗᖕᓄᑦ ᓄᖅᑲᖓᓚᐅᑲᒡᓗᓂ. .

NB: ᓇᓗᓇᐃᔭᕐᓗᒍ ᑭᖑᕙᕆᐊᖅᓯᒪᔪᖅ ᐊᑐᖁᔨᔪᖅ ᐊᑐᖃᑦᑕᖅᑐᖅ ᒥᓕ 
ᑎᒃᑕᑯᓗᖕᒥᑦ. 1,000 ᒥᓕ ᑎᒃᑕᑯᓗᖕᒥᑦ 1 ᑎᒃᑕᑯᓗᖕᒥᑦ.

ᐃᓱᓕᓐᓂᖓ

ᐱᔭᕇᖅᑎᓪᓗᒍ ᑖᓐᓇ ᐃᓕᓐᓂᐊᕈᑎ, ᐃᓕᓐᓂᐊᖅᑎᑦ ᖃᐅᔨᒪᓪᓗᐊᖅᑐᑦ 
ᐃᓗᓕᓪᓗᐊᑕᖏᓐᓂᒃ Arduino Uno Board−ᖑᔫᑉ ᐊᒻᒪ Arduino IDE−ᖑᔫᑉ, 
ᐱᑐᐃᓐᓇᕆᐊᖃᓕᕐᓗᑎᒃᓗ ᕿᒥᕐᕈᓗᑎᒃ ᐅᓄᖅᑐᓂᒃ ᐊᓯᖏᓐᓂᒃ ᐃᓗᓕᖏᓐᓂ 
ᐱᑎᑕᖏᓐᓂ. ᐅᓇ ᐊᑕᐅᓯᑐᐃᓐᓇᐅᕗᖅ ᐱᒋᐊᕈᑎᒥᒃ ᐃᓕᓐᓂᐊᒐᒃᓴᖅ Ardu-
ino products−ᒧᑦ−ᓇᓂᔭᐅᒃᑲᓐᓂᕈᓐᓇᖅᑐᖅ ᐅᕙᓂ: www.sciencebuddies.
org/teacher-resources/lesson-plans/introduction-to-arduino

ᐃᑲᔫᑎᒃᓴᑦ: 
•	 Arduino−ᖑᔪᖅ

(arduino.cc)
•	 ᐱᓕᕆᔾᔪᑎᑦ ᐋᖅᑭᒃᓯᒪᓂᖏᑦ Arduino Uno board−ᖑᔪᖅ

(arduino.cc/en/Main/Products)

•	 ᖃᓄᖅ ᐊᑐᕆᐊᖃᕐᒪᖔᑦ Arduino−ᖑᔪᖅ
(sciencebuddies.org/science-fair-projects/references/how-to-use-an-arduino)

•	 ᐅᖃᐅᓯᕐᒧᑦ ᖃᐅᔨᒋᐊᕐᕕᐅᔪᓐᓇᖅᑐᖅ
(arduino.cc/reference/en)

http://arduino.cc/en/software
http://www.sciencebuddies.org/teacher-resources/lesson-plans/introduction-to-arduino
http://www.sciencebuddies.org/teacher-resources/lesson-plans/introduction-to-arduino
https://www.arduino.cc/
https://www.sciencebuddies.org/science-fair-projects/references/how-to-use-an-arduino
https://www.arduino.cc/reference/en/
http://arduino.cc/en/Main/Products


ᐃᓕᓴᐃᔨᓄᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᑦ

ᓄᕕᐱᕆ 2024 23 ROOT & STEMᓄᕕᐱᕆ 2024 22 ROOT & STEM

ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᕙᒃᑐᑦ ᐅᖃᐅᓯᐅᔪᓪᓗ ᖃᕆᓴᐅᔭᒃᑯᑦ ᓈᓴᐅᓯᕆᓃᑦ
C2. ᑎᑎᕋᕐᓂᕐᒧᑦ ᐱᓕᕆᐊᒃᓴᑦ
ᐊᑐᕐᓗᑎᑦ ᐱᓕᕆᐊᒃᓴᓪᓗᐊᑕᓂᑦ ᑎᑎᕋᕐᓂᐊᕐᓗᓂ ᐊᔪᕐᓇᙱᑦᑐᑯᓗᖕᓂᑦ ᐱᓕᕆᐊᒃᓴᓂᑦ

>  ᐊᑐᕈᑏᑦ:
•	 ᖃᕆᓴᐅᔭᑦ ᐊᒻᒪ ᖃᕆᓴᐅᔭᖃᕈᓐᓇᐅᑏᑦ
•	 Scratch−ᖑᔪᒧᑦ ᐊᑐᕈᓐᓇᐅᑎᑦ (ᐱᔭᕆᐊᖃᖅᐸᑦ, ᐋᖅᑭᒃᓯᓗᑎᑦ ᖃᕆᓴᐅᔭᒃᑰᕈᑎᒥᑦ ᐅᕙᓂ  

scratch.mit.edu)
•	 Scratch Example ᐆᒃᑑᑖ Scratch-ᖑᔫᑉ  (ᐊᑐᐃᓐᓇᐅᔪᖅ ᐅᕙᓂ scratch.mit.edu/proj-

ects/888242258)	     

ᑕᕝᕙᓂ ᐃᓕᓐᓂᐊᒐᒃᓴᒥᑦ, ᐃᓕᓐᓂᐊᖅᑏᑦ ᐱᓕᕆᐊᖃᕐᓂᐊᖅᐳᑦ ᓈᓴᐅᓯᕆᓂᕐᒥᑦ ᐊᒻᒪ ᐊᑐᕐᓗᓂᔾᔪᒃ 
ᓇᓗᓇᐃᔭᐃᓂᕐᒧᑦ ᐊᑐᕐᓂᐅᔪᓂᑦ ᓴᖅᑭᑦᑎᓗᑎᑦ ᓈᓴᐅᑎᓂᑦ ᐅᐃᔾᔮᖅᑐᒥᑦ ᑕᕝᕙᓂ Scratch−ᒥᑦ

 >  ᐃᓕᓐᓂᐊᕐᓂᕐᓄᑦ ᑐᕌᒐᖏᑦ:  
•	 ᑐᑭᓯᐅᒪᓂᖅ phi−ᒥᒃ ᓈᓴᐅᑎᓂᒃ ᐊᒻᒪᓗ ᒎᓘᑉ ᖃᓄᖅ ᐊᔾᔨᒌᙱᑎᒋᓂᖏᓐᓂᒃ ᐃᓗᓕᖏᑦ
•	 ᐋᖅᑭᒃᓯᓗᑎᑦ ᐊᑐᕐᓗᓂᓗ ᐊᑐᕈᑎᖏᓐᓂᑦ ᐋᖅᑭᒃᓯᓗᓂ ᐅᐃᔾᔮᖓᔪᒥᑦ ᑕᕝᕙᓂ Scratch−ᒥᑦ
•	 ᑐᑭᓯᐊᓗᒋᑦ ᓇᓗᓇᐃᖅᑐᑦ ᐊᒻᒪ ᑐᑭᓯᐊᓕᕐᓗᒋᑦ ᐊᔾᔨᒌᙱᑦᑐᑦ ᐊᒻᒪ ᐱᓕᕆᔾᔪᓯᑦ ᐊᐅᓚᓂᕆᔭᐅᔪᑦ

>  ᐅᖃᐅᓯᖅᑕᑦ
•	 Phi ᓈᓴᐅᑎ/ᐊᒥᓲᓂᖏᑦ ᐊᔾᔨᒌᓐᓂᖏᑦ: ᐊᔾᔨᒌᖏᓐᓂᖏᑦ ᒪᕐᕉᒃ ᓈᓴᐅᑎᐅᔫᒃ ᓇᓕᒧᓐᓂᖃᖅᑑᒃ 1.618
•	 ᐊᔾᔨᒌᖏᓐᓂᖏᑦ: ᐊᒥᓲᓂᖏᑦ ᐊᔾᔨᒌᖃᑦᑕᖏᑦᑐᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐱᔪᓐᓇᖅᑐᑦ ᐊᔾᔨᒌᖏᓐᓂᖏᓐᓂᑦ ᐊᑭᖏᑦ 

ᓈᓴᖅᑕᐅᑎᓪᓗᒋᑦ
•	 ᓈᓴᐅᓯᕆᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᔩᑦ: ᓇᓗᓇᐃᒃᑯᑕᖅ ᑐᑭᖃᖅᑐᖅ ᑲᔪᓯᑎᑦᑎᓂᕐᒥᑦ ᐊᑕᐅᓯᕐᒥᑦ ᐅᖓᑖᓄᓪᓘᓐᓃᑦ 

ᓈᓴᐅᓯᕆᓂᕐᒧᑦ ᐊᐅᓚᓂᐅᔪᓂᑦ ᐃᓚᖏᓐᓂᑦ ᖃᓄᐃᓕᐅᕐᓂᐅᔪᓂᑦ

>  ᖃᐅᔨᒪᔾᔪᑎᓄᑦ ᐊᐱᖅᑯᑎᑦ:
1.	 ᑭᓲᕙ ᖃᕆᓴᐅᔭᓕᕆᔪᓐᓇᐅᑎᑦ ᐋᖅᑭᒃᓯᒪᓂᖏᖅ, ᓇᐅᒃᑯᓪᓗ ᐊᑐᖅᑕᐅᓲᖑᕙ??
2.	 ᑭᓲᕙ ᓇᓗᓇᐃᒃᑯᑕᖅ? ᑭᓱᓂᒃ ᐊᔪᕈᓐᓃᕆᐊᖃᖅᐱᑕ ᑖᓐᓇ ᓇᓗᓇᐃᒃᑯᑕᓕᐅᕐᓂᖅ ᑲᔪᓯᑎᓐᓂᐊᕈᑦᑎᒍ?
3.	 ᑭᓲᖕᒪᑕ Phi Spirals−ᖑᔪᖅ? ᖃᓄᖅ ᖃᐅᔨᖃᑦᑕᖅᐸᑦ ᖃᓄᐃᑦᑑᓂᖏᓐᓂᒃ?

ᖃᕆᓴᐅᔭᒃᑯᑦ ᐱᓕᕆᐊᒃᓴᖅ

ᑕᕝᕙᓂ ᐱᓕᕆᐊᒥᑦ, ᐃᓕᓐᓂᐊᖅᑏᑦ ᓴᓇᓗᑎᒃ ᓚᓗᓚᐃᒃᑯᑕᓂᑦ ᑕᕝᕙᓂ Scatch−ᖑᔪᒥᑦ ᓈᓴᐅᓯᓕᕆᓗᑎᒃ 
ᑕᐃᔭᐅᔪᒥᑦ phi spiral−ᒥᑦ, ᑖᓐᓇ ᐅᐃᔾᔮᖓᔪᖅ ᐃᖏᕐᕋᕙᓪᓕᐊᔪᖅ ᐱᒋᐊᕐᓂᐊᓂᑦ ᐋᖅᑭᒃᓯᒪᔪᒥᑦ phi−ᒥᑦ (φ) 
ᐃᖏᕐᕋᕙᒡᓗᓂ ᓇᑉᐸᐅᑉ ᐅᖓᑎᐊᕐᔪᐊᓂᑦ.

>  ᐊᑐᕐᓂᖅ 1   
ᖃᕆᓴᐅᔭᒃᑯᑦ  ᐃᓯᕐᓗᑎᑦ. ᓇᕿᓪᓗᒍ ᓴᖅᑭᑎᑦᑎᓗᑎᑦ ᓄᑖᒥᑦ ᐱᓕᕆᐊᔅᓴᒥᑦ ᐱᒋᐊᖅᑎᑦᑎᔪᒪᒍᕕᑦ. ᐊᑦᑎᕐᓗᒍ 
ᐱᓕᕆᐊᖅ "Phi Spiral Sequence−ᖑᔪᖅ."

>  ᐊᑐᕐᓂᖅ 2 
ᑎᑎᕋᐅᔭᕆᑦ 7−ᓂᑦ ᐃᓄᓐᖑᐊᓂᑦ.
•	 ᓇᓗᓇᐃᒃᑯᑕᓕᒃ ᐃᓄᓐᖑᐊᖅ 1−ᒥᑦ—ᓴᓇᓗᒍ ᐊᑐᕐᓗᒍ ᒥᖒᑎᐅᑉ ᓇᕿᑦᑕᐅᑖ ᐊᓐᓄᕌᓐᖑᐊᓂᑦ ᓇᕿᔾᔪᑎ
•	 ᑎᑎᕋᕐᕕᒋᓯᒪᙱᑦᑐᒥᒃ ᐃᓄᓐᖑᐊᖅ ᑎᑎᕋᖅᓯᒪᔪᒥᒃ ᐃᓗᐊᓂᑦ 
•	 ᓇᕿᑦᑕᐅᑎᒥᒃ ᓇᓗᓇᐃᒃᑯᑕᓕᒃ Pi −ᒥᑦ ᓇᓗᓇᐃᒃᑯᑕᓕᒃ π−ᖑᔪᒥᑦ
•	 ᓇᕿᑦᑕᐅᑎ ᓇᓗᓇᐃᖅᓯᒪᔪᖅ ᒎᓘᑉ ᖃᓄᖅ ᐊᔾᔨᒌᙱᑎᒋᓂᖓ 
•	 ᓇᕿᑦᑕᐅᑎᒥᒃ ᓇᓗᓇᐃᒃᑯᑦᑎᖅᓯᒪᔪᖅ e−ᒥᑦ (ᐃᒪᓐᓇ ᑐᑭᖃᖅᖢᓂ Euler's ᓈᓴᐅᑖ)

ᐱᓕᕆᐊᒃᓴᑦ ᐸᕐᓇᒃᑕᐅᓯᒪᔪᑦ 3

ᓇᓗᓇᐃᕈᑎᓕᐅᕐᓂᖅ
ᑕᐃᔭᐅᔪᖅ Code Phi Spirals−ᒥᑦ

ᑎᑎᕋᖅᑎ: Ampere-ᑯᑦ

ᖁᑦᑎᖕᓂᖓ: ᖁᕝᕙᓯᖕᓂᖓ 9−ᒥᑦ 10−ᒧᑦ 
ᐱᔾᔪᑖ: ᖃᕆᓴᐅᔭᓕᕆᓂᖅ 
ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᑐᒐᒃᓴᖅ: Scratch−ᖑᔪᖅ 

NB: ᑖᓐᓇ ᐃᓕᓐᓂᐊᒐᒃᓴᖅ ᐋᖅᑭᒃᓯᒪᕗᖅ 
ᐊᔪᖏᓐᓂᖅᓴᐅᔪᓄᑦ ᐊᑐᖅᐸᒃᑐᓄᑦ Scratch−ᒥᑦ 

ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓄᑦ ᐊᑦᑕᑕᕐᕖᑦ

ᑖᓐᓇ ᐃᓕᓐᓂᐊᒐᒃᓴᖅ ᓇᓕᒧᑦᑐᖅ ᑲᓇᑕᒥ 
ᐊᕕᒃᑐᖅᓯᒪᔪᓂ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓄᑦ 
ᐃᓕᓐᓂᐊᕈᑎᑦ ᐋᓐᑎᐅᕆᐅᒥ ᖁᕝᕙᓯᖕᓂᓕᖕᓄᑦ 
10-ᒥ.

>  ᖃᕆᓴᐅᔭᓕᕆᓃᑦ:
A1.  ᖃᕆᓴᐅᔭᓕᕆᓂᒃᑯᑦ ᐃᓱᒪᒃᓴᖅᓯᐅᕐᓂᖅ, 
ᐸᕐᓇᐃᓂᖅ, ᐊᒻᒪ ᐱᔾᔪᑎᖓ
ᐊᑐᕐᓗᒋᑦ ᖃᕆᓴᐅᔭᒥ ᐃᓱᒪᔪᓐᓇᕐᓂᕐᒧᑦ 
ᐃᓱᒪᒋᔭᐅᕙᒃᑐᑦ ᐊᑐᖅᑕᐅᕙᒃᑐᓪᓗ, ᐊᑐᕐᓗᓂᓗ 
ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ 
ᑲᔪᓯᕙᓪᓕᐊᓂᕐᒧᓪᓗ ᐱᕙᒌᔭᕐᓂᕐᒧᑦ 
ᐋᖅᑭᒃᓱᐃᕙᓪᓕᐊᓂᕐᒧᓪᓗ ᖃᕆᓴᐅᔭᒃᑰᖓᔪᓂᒃ 
ᐃᑦᑕᕐᓂᓴᓂᒃ ᐊᔾᔨᒌᙱᕈᓘᔭᖅᑐᓄᑦ ᐱᔾᔪᑕᐅᔪᓄᑦ, 
ᐊᑐᖅᐸᒃᑐᓄᑦ, ᐱᔾᔪᑕᐅᔪᓄᓪᓗ
B1. ᑐᑭᓯᓂᖅ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᑦ ᐊᒻᒪ 
ᖃᕆᓴᐅᔭᒧᐊᕆᐊᓕᖕᓂᑦ
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ 
ᐊᐅᓚᓂᕆᔭᐅᔪᓂᒃ ᐅᔾᔨᕐᓇᕐᓂᖏᓐᓂᒡᓗ 
ᖃᕆᓴᐅᔭᕐᒧᑦ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ ᖃᕆᓴᐅᔭᒃᑯᓪᓗ 
ᐊᑐᖃᑦᑕᖅᑕᒥᓂᒃ ᖃᐅᑕᒫᑦ ᐃᓅᓯᕆᕙᒃᑕᒥᓂ
B2. ᐊᑐᕐᓂᖅ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᑦ ᐊᒻᒪ 
ᖃᕆᓴᐅᔭᕐᒧᐊᕆᐊᖃᖅᑐᓂᑦ
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ 
ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐊᑐᕐᓂᐊᕐᓗᓂ 
ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ, ᖃᕆᓴᐅᔭᒥ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ 
ᑎᑎᕋᖅᓯᒪᔪᓂᒡᓗ ᐊᐅᓚᑦᑎᕝᕕᖃᕐᓂᕐᒥᒃ, 
ᖃᐅᔨᓴᖅᓯᓂᕐᒧᓪᓗ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ 
ᐃᑲᔪᖅᑐᐃᔪᒪᓂᕐᒧᑦ ᓇᖕᒥᓂᖅ ᐊᑐᖅᐸᖕᓂᕆᔭᒥᓂᒃ 
ᖃᕆᓴᐅᔭᒃᑰᖅᓯᒪᔪᓂᒃ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ
C1.ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ ᐊᒻᒪ 
ᐱᓕᕆᐊᖑᔪᑦ ᓈᓴᐅᓯᕆᓃᑦᖃᕆᓴᐅᔭᒃᑯᑦ
ᐅᓂᒃᑲᐅᓯᕆᓗᒋᑦ ᐱᓪᓗᐊᑕᐃᑦ 

https://scratch.mit.edu/
http://scratch.mit.edu/projects/888242258
http://scratch.mit.edu/projects/888242258
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•	 ᐃᓄᓐᖑᐊᖅ ᓇᓗᓇᐃᖅᓯᒪᔪᖅ 22/7−ᒥᑦ
•	 ᓇᕿᑦᑕᐅᑎ ᓇᓗᓇᐃᖅᓯᒪᔪᖅ  ¼ ᓴᓐᖑᓂᖅ

ᓴᖅᑭᑦᑎᓗᓂ 7−ᓂᑦ ᐊᔾᔨᒌᙱᓐᓂᓕᖕᓂᑦ:
•	 ᑎᕆᖅᑯᖅ
•	 ᐃᓐᓈᕈᖓ#
•	 ᖃᔅᓯᐅᓂᖏᑦ ᑕᖅᓴᖏᑦ
•	 ᒪᓕᒃᐸᓪᓕᐊᓂᖅ
•	 ᐊᓯᔾᔨᖅᑕᖅᑐᑦ ᖃᔅᓯᐅᓂᖏᑦ
•	 ᐊᓯᔾᔨᖅᑕᑦ ᖃᔅᓯᐅᓂᖏᑦ ᖃᐅᔨᔾᔪᑕᐅᔪᓐᓇᖅᑐ

>  ᐊᑐᕐᓂᖅ 3
:ᐊᑐᕐᓗᒋᑦ ᐋᖅᑭᒃᓯᒪᔪᑦ ᐊᑖᓂ ᑎᑎᕋᖅᓯᒪᔪᑦ, ᐊᑐᕐᓗᒋᑦ ᑐᙵᕕᓖᑦ 
ᓇᓗᓇᐃᒃᑯᑕᕐᓄᑦ ᒪᓕᒋᐊᓖᑦ Pi, Golden Ratio−ᖑᔪᖅ, E, 22/7, ᐊᒻᒪ 1/4 
ᓴᖑᑎᑦᑕᕆᐊᓕᒃ ᓇᕿᑦᑕᕆᐊᓕᑦ. ᑕᐃᒪᐃᓕᐅᕐᓂᐊᕐᓗᓂ:
•	 ᓂᕈᐊᕐᓗᒍ ᓇᕿᔾᔪᑎ
•	 ᐃᓚᓗᒍ ᑖᓐᓇ ᐃᓄᓐᖑᐊᖅ ᓇᕿᑉᐸᑦ ᑭᑉᐹᕆᒃᑐᒥᒦᑦᑐᖅ  ᐊᑐᕐᓂᐅᔪᑦ 

ᐃᓂᖓᓂᑦ.
•	 aᐃᓚᓗᒍ ᐋᖅᑭᒍᑎ __ᐅᕗᖓ  ᑭᑉᐹᕆᒃᑐᒥᑦ ᑕᕝᕙᓐᖓᑦ ᐊᔾᔨᒌᖏᑦᑐᓂᑦ 

ᐃᓂᖃᕐᕕᐅᔪᒥᑦ ᐊᒻᒪ ᓂᕈᐊᕐᓗᒍ  ᓴᖑᑎᓪᓗᒍ ᐋᖅᑭᒃᓯᒪᓂᐅᔪᖅ 
ᑭᑉᐹᕆᒃᑐᓕᐊᖑᔪᖅ ᑕᕝᕙᓂ ᐊᑐᕐᓂᖅ  2−ᒥᑦ.

ᐋᖅᑭᒡᓗᒋᑦ ᐊᔾᔨᒌᙱᑦᑐᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᔪᑦ ᓯᒥᒃᓯᒪᔪᓂᒃ ᐃᒪᓐᓇ:

ᑖᔅᓱᒧᖓ  Pi−ᖑᔪᒧᑦ
•	 ᐊᔾᔨᒌᖏᑦᑐᑦ ᐋᖅᑭᒃᓯᒪᔪᖅ: 3.141592653589793238462643383279

ᑖᔅᓱᒧᖓ Golden Ratio−ᒧᑦ
•	 ᐊᔾᔨᒌᖏᑦᑐᑦ ᐋᖅᑭᒃᓯᒪᔪᖅ: 1.618033988749894848204586834365

ᑖᔅᓱᒧᖓ (E) Euler’s−ᖑᔫᑉ ᓈᓴᐅᑖ 
•	 ᐊᔾᔨᒌᖏᑦᑐᑦ ᐋᖅᑭᒃᓯᒪᔪᖅ: 2.718281828459045235360287471352

ᑖᔅᓱᒧᖓ 22/7
•	 ᑕᐃᑯᓐᖓᕐᓗᑎᑦ ᐊᐅᓚᓂᖏᓐᓄᑦ ᐃᓂᐅᔪᓄᑦ. ᓇᕿᑦᑕᕐᓗᒍ ᐃᓕᓗᒍ () / 

() (ᐊᕕᒃᑐᖅᓯᒪᔪᖅ) block ᑭᑉᐹᕆᒃᑐᒥᑦ ᐋᖅᑭᒡᓗᒍ ᐅᕗᖓ ᑭᑉᐹᕆᒃᑐᒧᑦ. 
ᓇᕿᑦᑕᕐᓗᒍ ᐃᓕᓗᒍ 22−ᖑᔪᖅ ᓯᕗᓪᓕᕐᒥᑦ ᐊᐅᓚᔾᔪᑎ ᐊᒻᒪ 7 ᑎᒃᑕᑯᓗᐃᑦ.

ᑖᔅᓱᒧᖓ ¼ ᓴᖑᑎᓪᓗᒍ
•	 ᐊᔾᔨᒌᖏᑦᑐᑦ ᐋᖅᑭᒃᓯᒪᔪᑦ: 0.25

>  ᐊᑐᕐᓂᖅ 4 
4.1 ᓇᓗᓇᒃᑯᑦᑎᕐᓗᒍ ᐃᓄᓐᖑᐊᖅ 1 ᑕᖅᓴᑯᓗᒃ. ᐃᓚᓗᒍ ᑐᖑᔪᕈᔪᒃᑐᖅ 

ᐊᐅᓚᖁᑎᓐᖑᐊᖅ ᓇᕿᑉᐸᑦ ᑭᑉᐹᕆᒃᑐᒥᑦ ᑕᕝᕙᓂ ᐊᑐᕐᓂᐅᔪᑦ 
ᐃᓂᖏᓐᓂᑦ, ᒪᓕᒃᑕᐅᓗᓂ ᐆᒥᖓ ᐋᖅᑭᒡᓗᒍ (ᐊᓯᔾᔨᕈᑎᒃᑲ) 
ᓄᖅᑲᖅᑎᓪᓗᒋᑦ ᑕᕝᕙᓐᖓᑦ ᐊᓯᔾᔨᕈᑎᓂᑦ ᐃᓂᖏᓐᓂᑦ. ᐋᖅᑭᒡᓗᒋᑦ 
ᐊᓯᔾᔨᖅᑕᒃᑲ ᐅᕗᖓ  clone#-ᔪᒧᓇᕿᓪᓗᒍᑦ ᐊᒻᒪ   0 (ᐱᑕᖃᖏᑦᑐᖅ) in 
the ᑕᕝᕙᓂ ᐋᖅᑭᒃᓯᒪᔪᒥᑦ ᐃᓂᖓᓂᑦ.

4.2 ᐃᓚᓯᓗᑎᑦ ᑕᐃᒪᓐᖓᓕᒫᒧᑦ ᓄᖅᑲᖓᔾᔪᑕᐅᖏᓐᓇᖅᑐᒥᒃ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
ᐃᓂᖏᓐᓂᒃ. ᐃᓗᐊᓂ ᑖᔅᓱᒪ ᐃᓂᐅᑉ, ᐃᓚᓯᓗᑎᑦ ᓴᖑᒋᐊᕈᑎᒥᒃ __ 
ᖁᑦᑎᖕᓂᖓᓂᒃ (ᖃᐅᔨᓴᐅᑎᒃᑯᑦ) ᓄᖅᑲᖓᔾᔪᑕᐅᔪᒥᒃ ᐊᐅᓚᓂᖓᓂᑦ 
ᐃᓂᖓᓂᒃ. ᑖᓐᓇ ᓴᖅᑭᑎᑦᑎᔪᖅ ᓇᓗᓇᐃᒃᑯᑕᕐᒥᑦ ᐱᖁᔨᔪᒥᒃ ᐅᐃᔾᔮᖅᑐᖅ 
ᐅᐃᔾᔮᖅᑎᑦᑎᑲᑕᐃᓐᓇᕐᓂᕐᒥᒃ ᖃᐅᔨᓴᐅᑎᐅᑉ ᐃᖏᕐᕋᓂᖓᑐᑦ.

4.3 .ᐃᓕᓯᓗᑎᑦ () / () ᓄᖅᑲᖓᕝᕕᖕᒥᑦ ᐊᐅᓚᑦᑎᔩᑦ ᐃᓂᖓᓂᑦ ᐃᓗᐊᓂ 
ᓴᖑᔾᔪᑎᐅᑉ __ ᐆᓇᕐᓂᖓ ᑭᑉᐹᕆᒃᑑᑉ. ᓂᕈᐊᕐᓗᒍ ᓴᖑᔾᔪᑎ ᐋᖅᑭᒃᓯᒪᔪᖅ 
ᐊᔾᔨᒋᙱᑦᑑᓂᖓ ᓯᕗᓪᓕᐅᑎᓪᓗᒍᑦ ᐃᓕᓗᒍᓗ 360 ᐋᖅᑭᒃᓯᒪᓂᐊ 
ᑭᖑᓪᓕᖕᒧᑦ ᐃᓂᒧᑦ.

4.4 .ᐃᓚᓯᓗᑎᑦ ᐊᓯᔾᔨᖅᑐᒥᒃ __ ᐅᕙᓂ ᑭᑉᐹᕆᒃᑐᒥᑦ ᐊᓯᔾᔨᕈᑎᐅᔪᑦ ᐃᓂᖏᓐᓂᒃ. 
ᓂᕈᐊᕐᓗᒍ clone#−ᖑᔪᖅ ᐊᓯᔾᔨᖅᑕᕐᓂᖓᓄᑦ ᐊᒻᒪ ᑐᓂᓯᓗᓂ 1 (ᐊᑕᐅᓯᖅ) 
ᐋᖅᑭᒃᓯᒪᓂᖓᓄᑦ. ᑖᓐᓇ ᓇᓗᓇᐃᖅᓯᖕᒪᑦ ᐊᑕᐅᓯᖅ ᐃᓐᓈᕈᖅ ᓴᓇᔭᐅᓲᖅ 
ᐊᑕᐅᑦᑎᒃᑯᑦ. ᑖᓐᓇ ᐱᓕᕆᐊᖅ ᐊᑐᖃᑦᑕᖅᑐᖅ ᓱᒃᑲᔪᒥᒃ Scratch−ᒥ, ᐊᓱᐃᓛᒃ 
ᐃᒪᓐᓇᐅᖅᑰᔨᔪᖅ ᐅᓄᖅᑐᑦ ᐃᓐᓈᕈᐃᑦ ᓴᓇᔭᐅᑎᓪᓗᒋᑦ. ᑕᒪᓐᓇ ᐱᔾᔪᑎᒋᓪᓗᒍ,  
ᓇᓗᓇᐃᔭᐃᕗᖅ ᓇᓗᓇᐃᒃᑯᑎᓂᒃ ᖃᔅᓯᓂᒃ ᐃᓐᓈᕈᕐᓂᒃ ᓴᖅᑮᔪᖃᕈᓐᓇᕐᒪᖔᖅ.

4.5 ᑕᕝᕙᓐᖓᑦ ᑕᐅᑦᑐᐊᓂᑦ ᐃᓂᖓᓂᑦ, ᐃᓕᓗᒍ ᑕᖅᓴᖓ ᐊᑐᐃᔭᐅᓯᒪᔪᖅ 
ᑭᑉᐹᕆᒃᑐᒥᑦ ᐊᑖᓂ ᑭᖑᓪᓖᑦ ᑭᑉᐹᕆᒃᑐᒥᑦ. ᐃᓕᓯᒃᑲᓐᓂᕆᑦ () / () 
ᑭᑉᐹᕆᒃᑐᒥᑦ ᐋᖅᑭᒃᓯᒪᓂᐊᓄᑦ. ᓯᕗᓪᓕᖕᒥᑦ ᐋᖅᑭᒃᓯᒪᓂᐊᓂᑦ () / () 
ᑭᑉᐹᕆᒃᑐᒥᑦ, ᓇᕿᓪᓗᒍ ᓇᐃᓴᐅᑖ 20. ᐱᖃᑖᓂ, ᐃᓕᓗᒍ _Mod_ −
ᖑᔪᖅ ᑭᑉᐹᕆᒃᑐᒥᑦ. ᓯᕗᓪᓕᖕᒥᑦ _Mod_ ᐋᖅᑭᒃᓯᒪᓂᖓ, clone# −ᔪᖅ 
ᐊᓯᔾᔨᕈᑎᐊ. ᐱᖃᑖᓂ, ᖃᔅᓯᐅᓂᖏᑦ ᑕᖅᓴᖏᑦ ᐊᔾᔨᒌᖏᑦᑐᑦ.

ᐃᓚᓯᓗᑎᑦ ᐋᖅᑭᒃᓯᒪᔪᒥᒃ ᑕᖅᓴᖓᓂᒃ ᐊᒃᑑᑎᔪᒥᒃ ᑭᑉᐹᕆᒃᑐᒥᑦ ᑕᐅᑦᑐᖏᑦ 
ᐃᓂᓂᖏᓐᓂ. ᐃᓕᓯᒃᑲᓐᓂᕆᑦ () / () ᒥᑦ ᑭᑉᐹᕆᒃᑐᒥᑦ. ᐃᓕᓗᒍ 20 
ᓯᕗᓪᓕᕐᒥ ᐃᓂᒧᑦ ᐊᒻᒪ __ mod __ ᑭᑉᐹᕆᒃᑐᖅ ᑕᕝᕙᓐᖓᑦ ᐊᐅᓚᑦᑎᔨᓂᑦ 
ᐃᓂᐅᔪᓂᑦ ᐱᖃᑖᓂ. ᐅᕙᓂ __ mod __ ᑭᑉᐹᕆᒃᑐᖅ, ᐃᓕᓗᒍ clone#−
ᓚᓯᒪᔪᖅ ᐊᔾᔨᒌᖏᓐᓂᖓ ᓯᕗᓪᓕᕐᒥ ᐃᓂᐅᔪᒥ ᖃᔅᓯᐅᓂᖏᓪᓗ ᑕᖅᓴᖏᑦ 
ᐊᔾᔨᒌᖏᑦᑐᑦ ᐱᖃᑖᓂ. ᑖᓐᓇ ᓇᓗᓇᐃᒃᑯᑕᖅ ᓇᓗᓇᐃᖅᓯᔪᖅ ᖃᔅᓯᑦ ᐃᓐᓈᕈᐃᑦ 
ᓴᓇᔭᐅᓂᐊᕐᒪᖔᑕ ᐊᒻᒪ ᖃᓄᖅ ᐊᑯᓚᐃᑎᒋᔪᒥᒃ ᑕᖅᓴᖏᑦ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᐊᕐᒪᖔᑕ.
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4.6 ᑭᖑᓪᓕᖅᐹᒥ, ᐃᓚᓯᓗᑎᑦ ᐋᖅᑭᒃᓯᓗᑎᑦ ᐊᖕᒪᓗᖅᓯᓯᒪᔪᒥᒃ ᑭᑉᐹᕆᒃᑐᒥᑦ 
ᐊᐅᓚᑦᑎᓂᕐᒥᒃ ᐃᓂᖓᓂᒃ. ᒫᓐᓇᓕ ᓇᓗᓇᐃᒃᑯᑕᖅ ᐋᖅᑭᖕᓂᐊᖅᑐᖅ 
ᐃᓄᓐᖑᐊᖅ 1-ᒥᒃ ᑕᖅᓴᓕᖕᒥᒃ.

>  ᐊᑐᕐᓂᖅ 5
ᒫᓐᓇ ᓇᓗᓇᐃᒃᑯᑕᓕᐅᕐᓂᐊᓕᖅᐸᕗᑦ ᐊᖏᓂᖓ ᐊᒻᒪ ᖃᔅᓯᐅᓂᖏᑦ ᑕᖅᓴᑦ 
ᓴᖅᑭᔮᖅᑐᑦ ᓴᖅᑭᔮᕈᑎᒥᑦ ᑐᖑᔪᕈᔪᒃᑐᖅ ᐊᐅᓚᖁᑎᓐᖑᐊᖅ ᓇᕿᑕᐅᒃᐸᑦ 
ᐃᓄᓐᖑᐊᖅ 1.

5.1 ᐃᓚᓯᓗᑎᑦ ᐊᓯᔾᔨᖅᑐᒥᒃ ᐊᖏᓂᖓᓂᒃ ᑭᑉᐹᕆᒃᑐᒥᒃ ᑕᐅᑦᑐᖓᑕ 
ᐃᓂᖓᓂᒃ ᐃᓕᓗᒍᓗ 0.25 ᐊᖏᓂᕆᓗᒍ.

5.2 ᐃᓚᓯᓗᑎᑦ ᐊᓯᔾᔨᖅᑐᒥᒃ ᑕᖅᓴᖓᓂᒃ ᐊᒃᑑᑎᔪᒥᒃ ᑭᑉᐹᕆᒃᑐᖅ 
ᑕᐅᑦᑐᒃᑯᑦ ᐃᓂᖓᓂᒃ. ᐋᖅᑭᒃᓯᒪᓂᖓ, ᐃᓕᓗᒍ () / () ᑭᑉᐹᕆᒃᑐᖅ 
ᐊᐅᓚᑦᑎᔨᐅᖃᑕᐅᔪᒧᑦ ᐃᓂᖏᓐᓂᑦ. ᐃᓕᓗᒍ 200 ᓯᕗᓪᓕᕐᒧᑦ 
ᐋᖅᑭᒃᓯᒪᓂᖓᓄᑦ ᐃᓂᒧᑦ ᐊᒻᒪᓗ ᖃᔅᓯᐅᓂᖏᑦ ᑕᖅᓴᖏᑦ ᐊᔾᔨᒌᖏᑦᑐᑦ 
ᐱᖃᑖᓂ. ᑖᓐᓇ ᓇᓗᓇᐃᖅᓯᔪᖅ ᓇᓗᓇᐃᒃᑯᑕᕐᒥᑦ ᐊᓯᔾᔩᓂᕐᒥᑦ 
ᑕᖅᓴᖏᓐᓂᑦ ᑕᖅᓴᓂᑦ ᐃᓄᓐᖑᐊᑦ ᐅᓄᖅᓯᕙᓪᓕᐊᓂᖏᓐᓄᑦᐅᕝᕙᓘᓐᓃᑦ 
ᒥᑭᓪᓕᕚᓪᓕᓂᖓᓄᑦ  ᐊᖏᓂᖓᓂᑦ.

5.3 ᐃᓚᓯᒃᑲᓐᓂᕐᓗᑎᑦ ᐊᓯᔾᔨᖅᑐᒥᒃ ᑕᖅᓴᖓᓂᒃ ᐊᑐᓕᖅᑐᒥᒃ ᑭᑉᐹᕆᒃᑐᒥᑦ 
ᐃᓕᓗᒍᓗ () / () ᑭᑉᐹᕆᒃᑐᒥᒃ ᐋᖅᑭᒃᓯᒪᓂᐊᓄᑦ ᐃᓂᒧᑦ.

5.4 ᐃᓗᐊᓂ ᐊᐅᓚᑦᑎᔫᑉ ᑭᑉᐹᕆᒃᑐᒥᑦ, ᓯᕗᓪᓕᕐᒥ ᐊᖏᓂᖓᓂ, ᐃᓚᓯᓗᑎᑦ () / 
() ᑭᑉᐹᕆᒃᑐᒥᒃ. ᐱᖃᑖᓂᒃ ᐊᖏᓂᖓ, ᓇᕿᑦᑕᕐᓗᒍ ᐃᓕᓗᒍ  200. ᐃᓕᓗᒍ 
ᓴᖑᔾᔪᑎ ᐋᖅᑭᒃᓯᒪᔪᖅ ᓯᕗᓪᓕᕐᒥ ᐊᕕᑦᑐᖅᓯᒪᓂᖓᑕ ᐋᖅᑭᒃᓯᒪᓂᐊ. 
ᐱᖃᑖᓂᒃ ᐋᖅᑭᒃᓯᒪᓂᐊ, ᐃᓕᓗᒋᑦ ᓴᖑᓪᔪᑎ ᐋᖅᑭᒃᓯᒪᓂᐊᓄᑦ ᐃᓚᓯᒪᔪᖅ 
ᐊᓯᔾᔨᖅᐸᖕᓂᖏᑦ.

5.5 ᐃᓕᒃᑲᓐᓂᕐᓗᒍ ()__() ᖅᑭᑉᐹᕆᒃᑐᒥᑦ ᓯᕗᓪᓕᐹᒧᑦ ᐋᖅᑭᒃᓯᒪᔫᖅ ᐃᓂᒧᑦ, 
ᐃᓕᓗᒍᓗ 200 ᐱᖃᑖᓄᑦ. ᓯᕗᓪᓕᖅᐹᖓᓂᑦ ᐋᖅᑭᒃᓯᒪᓂᐊᓂᑦ ᐃᓂᖓ, 
ᐃᓕᓯᒃᑲᓐᓂᕐᓗᑎᑦ () /() ᑭᑉᐹᕆᒃᑐᖅ. ᓯᕗᓪᓕᖕᒥᑦ ᐋᖅᑭᒃᓯᒪᓂᐊ ᐃᓕᓯᒪᔪᑦ 
() /() ᑭᑉᐹᕆᒃᑐᒥᑦ, ᐃᓕᓗᒋᑦ ᓴᖑᔾᔪᑎ ᐋᖅᑭᒃᓯᒪᓂᐊ ᐊᔾᔨᒌᙱᑦᑑᑎᑦ. 
ᐱᖃᑖᓂ, ᐃᓕᓗᒍ ᓴᖑᔾᔪᑎ ᐋᖅᑭᒃᓯᒪᔪᖅ ᐃᓚᓯᒪᔪᖅ ᑭᑉᐹᕆᒃᑐᒥᑦ ᑕᕝᕙᓂ 
ᐊᔾᔨᒌᖏᑦᑐᓂᑦ ᐃᓂᐅᔪᓂᑦ.

>  ᐊᑐᕐᓂᖅ 6
ᑭᖑᓪᓕᖅᐹᖅ, ᐃᓛᒃᑰᖅᑐᖅ ᓇᓗᓇᐃᒃᑯᑕᕐᒥ ᐋᖅᑭᒃᓯᓪᓗᓂ ᓱᒃᑲᓕᔾᔪᑎᒥᑦ  
ᓱᒃᑲᐃᒃᓕᒋᐊᖅᑎᑦᑎᔪᒥᒃᓘᓐᓃᑦ ᐊᐅᓚᓂᐊᓂᑦ ᑕᖅᓴᑯᓘᕐ.  

6.1 ᑕᕝᕙᓐᖓᑦ ᐊᐅᓚᑦᑎᓂᕐᓅᖓᔪᒥᑦ ᐃᓂᐅᔪᒥᑦ, ᓂᕈᐊᕐᓗᑎᑦ ᐱᒋᐊᓕᕈᒪ 
ᐊᖕᒪᓗᖅᓯᓯᒪᔪᒥᑦ ᑭᑉᐹᕆᒃᑐᒥᑦ ᒪᓕᒃᐸᒡᓗᒍᓗ ᑕᐃᒪᓐᖓᓕᒫᖅ ᑭᑉᐹᕆᒃᑐᒥᑦ.

6.2 ᐃᓕᓗᒍ ᐊᐅᓚᑎᓪᓗᒍ __ ᐊᓪᓗᕆᐊᕈᑎᑦ ᑕᕝᕗᖓ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
ᐃᓂᐅᔪᓂᑦ ᑕᐅᕗᖓᓕᒫᖅ ᑭᑉᐹᕆᒃᑐᒥᑦ. ᐃᓕᓗᒍ ᐊᓪᓗᕆᐊᕈᑎ ᑕᕝᕙᓐᖓᑦ 
ᐊᔾᔨᒌᖏᑦᑐᓄᑦ ᐃᓂᐅᔪᓄᑦ ᐋᖅᑭᒃᓯᒪᓂᐊᓄᑦ ᐃᓂᐅᔪᖅ.

6.3 ᐃᓚᓯᓗᑎᑦ ᐃᒪᓪᓇᐅᒃᐸᑦ ... ᐊᓱᐃᓛᒃ ᑭᑉᐹᕆᒃᑐᒥᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ 
ᐃᓂᖓᓂᑦ. ᐃᓕᓗᒍ __>__ ᑭᑉᐹᕆᒃᑐᒥᑦ ᑕᕝᕙᓐᖓᑦ ᐊᐅᓚᑦᑎᔨᒥᙶᖅᑐᖅ 
ᐃᓂᖓᓄᑦ ᐋᖅᑭᒃᓯᒪᓂᕆᔭᖓᓄᑦ ᐃᒪᓐᓇᐅᕌᓂᒃᐸᑦ. ᐋᖅᑭᒃᓯᒪᓂᖓ, 
ᐃᓕᓯᓗᑎᑦ __>__ ᑭᑉᐹᕆᒃᑐᒥᑦ ᐊᐅᓚᑦᑎᔨᐅᖃᑕᐅᔪᓂᑦ. () / (>50) 
ᑭᑉᐹᕆᒃᑐᖅ, ᐃᓕᓗᒍ ᐅᖓᓯᖕᓂᖓ __ ᑭᑉᐹᕆᒃᑐᖅ ᖃᐅᔨᔾᔪᑎᓄᑦ 
ᐃᓂᖓᓂᑦ ᓯᕗᓪᓕᕐᒥ ᐋᖅᑭᒃᓯᒪᓂᐊ ᐃᓂᖓ ᐊᒻᒪ ᓂᕈᐊᕐᓗᒍ ᕿᑎᐊ 
ᐋᖅᑭᒃᓯᒪᓂᐊ. ᐱᖃᑖᓂᒃ ᐋᖅᑭᒃᓯᒪᓂᖓᓂ, ᐃᓕᓗᒍ 130.

6.4 ᐃᓂᒥᑦ ᐃᒪᐃᑉᐸᑦ ... ᐊᓱᐃᓛᒃ ᑭᑉᐹᕆᒃᑐᒥᑦ, ᐃᓕᓗᒍ ᐲᕐᓗᒍ ᑖᓐᓇ 
ᐊᖕᒪᓗᖅᓯᓯᒪᔪᖅ ᑭᑉᐹᕆᒃᑐᖅ ᐊᔾᔨᒌᖏᑦᑐᓄᑦ ᐃᓂᖏᓐᓂᑦ.

>  ᐊᑐᕐᓂᖅ 7  
ᖃᐅᔨᓴᕐᓗᒍ ᓇᓗᓇᐃᒃᑯᑕᖅ ᓇᕿᓪᓗᒍ ᑐᖑᔪᕈᔪᒃᑐᖅ ᐊᐅᓚᖁᑎᓐᖑᐊᖅ 
ᐱᒋᐊᖁᓪᓗᒍ ᐅᐃᔾᔮᖓᔪᖅ.

NB  ᓇᕿᑦᑎᓂᖅ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᓇᕿᑦᑕᐅᑎᓂᒃ (E, pi, ᐊᓯᖏᓪᓗ) ᐊᓯᔾᔩᔪᖅ 
ᐋᖅᑭᒃᓯᒪᓂᖓᓂᒃ ᐅᐃᔾᔮᖅᑑᑉ. ᐊᑦᑕᑕᕐᕕᖕᒥᑦ ᐱᑕᖃᖅᐳᖅ ᐊᑕᖐᔪᒥᒃ 
ᑕᒻᒪᖓᙱᑦᑐᒥᒡᓗ ᓇᓗᓇᐃᒃᑯᑕᕐᒥᒃ ᐊᑖᓂ ᐃᑲᔫᑎᐅᔪᓐᓇᖅᑐᓂᑦ. 

ᐃᓱᓕᓐᓂᖓ

ᐱᔭᕇᖅᑎᓪᓗᒍ ᑖᓐᓇ ᐃᓕᓐᓂᐊᕈᑎᕐᓴᖅ, ᐃᓕᓐᓂᐊᖅᑎᑦ ᐱᔭᕇᖅᓯᔪᓐᓇᓪᓗᐊᖅᑐᑦ 
ᓈᓴᐅᓯᕆᓂᐅᔪᒥᑦ phi−ᖑᔪᒥᑦ ᐅᐃᔾᔮᖅᑐᒥᑦᑕ ᐊᒻᒪ ᐋᖅᑭᒃᓱᐃᓂᕐᒥᑦ ᑕᒻᒪᕈᑎᓂᑦ 
ᓇᓂᔭᖏᓐᓂ, ᐊᒻᒪᓗᑦᑕᐅᖅ ᐋᖅᑭᒃᓱᕐᓗᒍ ᓇᓗᓇᐃᒃᑯᑕᕐᓂᑦ ᐋᖅᑭᒃᓯᓂᕐᒥᑦ  
ᐅᓄᙱᓐᓂᖅᓴᓂᒃᓘᓐᓃᑦ ᑕᖅᓴᓂᑦ ᐊᓯᔾᔨᕐᓗᒋᓪᓗ ᖁᑦᑎᖕᓂᕆᔭᖏᑦ.  

ᐃᑲᔫᑎᒃᓴᑦ:
•	 Scratch−ᖑᔪᒧᑦ ᐆᒃᑑᑏᑦ  

(scratch.mit.edu/projects/888242258)
•	 Scratch−ᖑᔪᒧᑦ ᐃᑭᐊᖅᑭᑦ   

(scratch.mit.edu)
•	 ᑭᓲᕙ Fibonacci−ᐆᔪᖅ ᑭᖑᓕᕇᑦ ᐊᒻᒪ ᒎᓘᔭᐃᑦ ᐊᒥᓲᓂᖏᑦ? 

ᐊᔪᕐᓇᙱᑦᑐᑦ ᐅᓂᒃᑲᐅᓯᐅᔪᑦ ᐆᒃᑑᑎᓪᓗ ᖃᐅᑕᒫᑦ ᐃᓅᓯᕆᕙᒃᑕᑦᑎᓐᓂ 
(www.youtube.com/watch?v=2tv6Ej6JVho)

https://scratch.mit.edu/projects/888242258/
https://scratch.mit.edu/
https://www.youtube.com/watch?v=2tv6Ej6JVho
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ᑎᑎᕋᐅᔭᕐᓗᑎᒃ ᐃᓄᓐᖑᐊᓂᑦ ᓇᓗᓇᐃᕙᕈᑏᑦ 
ᐊᑐᕐᓗᒋᑦ Scratch−ᖑᔪᖅ

ᐊᐅᓚᓂᕆᔭᐅᔪᓂᒃ ᐅᔾᔨᕐᓇᕐᓂᕆᔭᐅᔪᓂᒡᓗ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ ᖃᕆᓴᐅᔭᒃᑯᓪᓗ ᐊᑐᖃᑦᑕᕐᓂᐊᖅᑕᒥᓂᒃ 
ᖃᐅᑕᒫᑦ ᐃᓅᓯᕆᕙᒃᑕᒥᓂ
B2. ᐊᑐᕐᓗᓂ ᖃᓴᕆᐅᔭᕐᒧᑦ ᐊᑐᒐᕐᓂᒃ ᐊᒻᒪ ᖃᕆᐅᔭᓕᕆᔾᔪᑎᓂᒃ
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐊᑐᕐᓂᐊᕐᓗᓂ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ, 
ᖃᕆᓴᐅᔭᒥ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ ᑎᑎᕋᖅᓯᒪᔪᓂᒡᓗ ᐊᐅᓚᑦᑎᕝᕕᖃᕐᓂᕐᒥᒃ, ᖃᐅᔨᓴᖅᓯᓂᕐᒧᓪᓗ ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ 
ᐃᑲᔪᖅᑐᐃᔪᒪᓂᕐᒧᑦ ᓇᖕᒥᓂᖅ ᐊᑐᖅᐸᖕᓂᕆᔭᒥᓂᒃ ᖃᕆᓴᐅᔭᒃᑰᖅᓯᒪᔪᓂᒃ ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓂᒃ
C1. ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ ᐊᒻᒪ ᐱᓕᕆᐊᖑᔪᑦ ᓈᓴᐅᓯᕆᓃᑦ
ᐅᓂᒃᑲᐅᓯᕆᓗᒋᑦ ᐱᓪᓗᐊᑕᐃᑦ ᐱᓕᕆᐊᒃᓴᓕᕆᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᕙᒃᑐᑦ ᐅᖃᐅᓯᐅᔪᓪᓗ
C2. ᑎᑎᕋᕐᓂᕐᒧᑦ ᐱᓕᕆᐊᑦ  
ᐊᑐᕐᓗᑎᑦ ᐱᓕᕆᐊᒃᓴᓪᓗᐊᑕᓂᑦ ᑎᑎᕋᕐᓂᐊᕐᓗᓂ ᐊᔪᕐᓇᙱᑦᑐᑯᓗᖕᓂᑦ ᐱᓕᕆᐊᒃᓴᓂᑦ

>  ᐅᖃᐅᓯᖅ:
ᐅᖃᐅᓯᒃᑯᑦ ᑐᓴᐅᒪᖃᑎᒌᖕᓂᖅ
ᑐᑭᓯᐅᒪᔪᓂᒃ ᓈᓚᒍᓐᓇᕐᓂᖅ, ᓈᓚᒍᓐᓇᑦᑎᐊᕐᓂᖅ ᐊᑐᕐᓗᓂ
1.2: ᓂᕈᐊᕐᓗᑎᑦ ᐊᑐᕐᓗᑎᓪᓗ ᓈᒻᒪᒃᑐᓂᑦ ᓈᓚᖕᓂᖕᒧᑦ ᐅᐸᓗᖓᐃᔭᐅᑎᓂᑦ ᐃᓚᐅᓕᕌᖓᕕᑦ 
ᐊᔾᔨᒌᙱᑦᑑᑎᓂᑦ ᐃᓕᓐᓂᐊᕐᕕᖕᓂᑦ ᖃᓄᐃᓕᐅᖃᑎᒌᖕᓂᖕᓂᑦ
ᐊᒃᑐᐊᓂᖃᖅᑐᑦ ᐊᔪᙱᑕᖃᕐᓂᕐᒧᑦ ᖃᓄᐃᓕᐅᕈᑕᐅᔪᒪᔪᓄᓪᓗ, ᐊᒃᑐᐊᖃᑦᑕᐅᑎᔪᑦ ᐊᔪᙱᓐᓂᕐᓄᑦ
3.2: ᓇᓗᓇᐃᕐᓗᒋᑦ ᐊᔾᔨᒌᙱᑦᑐᑦ ᐊᔪᙱᓐᓂᕆᔭᖏᑦ ᕿᒥᕐᕈᓂᒃᑯᑦ, ᑭᒡᒐᖅᑐᐃᓂᒃᑯᑦ, ᐅᖃᓕᒫᕐᓂᒃᑯᑦ, ᐊᒻᒪ 
ᑎᑎᕋᕐᓂᒃᑯᑦ ᐊᒻᒪ ᓇᓗᓇᐃᔭᕐᓗᒋᑦ ᖃᓄᖅ ᐊᔪᙱᑕᖏᑦ ᐃᑲᔫᑕᐅᖕᒪᖔᑕ ᐅᖃᐅᓯᒃᑯᑦ ᑐᓴᐅᒪᔪᓕᕆᓂᕐᒥ 
ᐊᔪᙱᑕᖏᓐᓂᒃ

>  ᐱᓕᕆᔾᔪᑏᑦ:
•	 Scratch−ᖑᔪᖅ:  scratch.mit.edu/ 
•	 ᐊᑐᖅᑕᐅᓂᐊᖅᑐᑦ  ᖃᕆᓴᐅᔭᕋᓛᑦ/ᓴᙱᒃᑎᓴᐅᑎᑦ 
•	 ᖃᕆᓴᐅᔭᒧᑦ ᐊᐅᓚᑦᑎᔾᔪᑎ
•	 ᓯᐅᒻᒥᒑᑦ  

ᑕᕝᕙᓂ ᐱᓕᕆᐊᖑᔪᒥ, ᐃᓕᓐᓂᐊᖅᑏᑦ ᐋᖅᑭᒃᓯᕙᒃᐳᑦ ᐊᑐᖅᑎᑦᑎᕙᒃᖢᑎᒡᓗ ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥᒃ 
ᐊᑐᖅᑐᖃᕐᓗᓂ ᓇᓗᓇᐃᒃᑯᑕᕐᓂᒃᓴᐅᓯᕆᓃᑦ ᖃᕆᓴᐅᔭᒃᑯᑦ ᓈᓴᐅᓯᕆᓃᑦ ᑕᐃᔭᐅᔪᖅ  algorithms−ᒥᑦ. 
ᐱᔭᕇᖅᐸᑦ ᐊᔪᕈᓐᓃᖅᓴᒐᒃᓴᖅ, ᐃᓕᓐᓂᐊᖅᑏᑦ ᖁᓱᔪᓐᓃᖅᐸᓪᓕᐊᓂᐊᖅᐳᑦ ᐊᑐᕆᐊᒃᓴᖅ Scratch−ᒥᒃ 
ᐱᓕᕆᐊᒃᓴᓂᒡᓗ ᐊᑐᕐᓂᐊᕐᓗᑎᒃ ᓅᓐᓂᐊᕐᓗᑎᒃ. .

>  ᐃᓕᓐᓂᐊᕐᓂᕐᓄᑦ ᑐᕌᒐᖏᑦ:   
•	 ᐃᓕᓐᓂᐊᖅᑎᑦ ᐱᕕᖃᖅᑎᓪᓗᒋᑦ ᑲᔪᓯᑎᑦᑎᔪᓐᓇᕐᓗᑎᒃ ᓇᓗᓇᐃᒃᑯᑕᓂᒃ ᖃᐅᔨᓴᖅᑕᐅᔪᓂᒃ
•	 ᓇᓗᓇᐃᕐᓗᒋᑦ ᐅᓂᒃᑲᐅᓯᕆᓗᒋᓪᓗ ᐊᒃᑐᖅᓯᓂᕆᕙᒃᑕᖏᑦ ᓇᓗᓇᐃᒃᑯᑦᑎᖅᓱᐃᓂᕐᒧᑦ ᓴᖅᑭᑉᐸᓪᓕᐊᔪᓄᓪᓗ 

ᐱᓕᕆᔾᔪᑕᐅᕙᒃᑐᓄᑦ ᖃᐅᑕᒫᑦ ᐃᓅᓯᕆᔭᐅᔪᒥ
•	 ᐅᓂᒃᑳᕈᓐᓇᕐᓗᓂ ᐊᑐᖅᑕᐅᓂᖓᓂᒃ ᐊᒻᒪ ᐱᔾᔪᑎᖓᓂᒃ ᑎᑎᕋᐅᔭᖅᓯᒪᔭᖏᓐᓂᒃ ᓇᖕᒥᓂᖅ ᐃᓅᓯᖏᓐᓂᒃ 

ᐊᒻᒪᓗᑦᑕᐅᖅ ᓄᓇᕐᔪᐊᕐᒥ ᐱᓕᕆᔾᔪᑎᓂᒃ

>  ᐅᖃᐅᓯᖅᑕᑦ:
•	 ᑕᐃᒎᓯᐊ Algorithm: ᐊᑐᖅᑕᐅᕙᓪᓕᐊᕙᒃᑐᑦ ᖃᓄᐃᓕᐅᕆᐊᖃᕐᓃᑦ ᐱᓕᕆᐊᖑᕙᒃᐳᑦ ᐃᑲᔪᕈᒪᓂᕐᒧᑦ 

ᐋᖅᑭᒃᓯᒪᓕᖅᑎᑦᑎᓂᕐᒥᒃ ᐊᑲᐅᙱᓕᐅᕈᑎᒋᔭᐅᔪᒥᒃ
•	 ᑕᐃᒎᓯᐊ Bug: ᑕᒻᒪᖅᓯᒪᔪᖃᕐᓗᓂ ᐱᓕᕆᐊᖑᔪᒥ ᐊᔪᖅᑎᑦᑎᔪᒥᒃ ᐱᓕᕆᐊᒃᓴᒥᒃ ᑲᔪᓯᑎᑦᑎᔪᓐᓇᙱᖦᖢᓂ 

ᑕᐃᒪᐃᑎᑕᐅᔪᒪᓂᕐᒥᓄᑦ
•	 ᑕᐃᒎᓯᐊ Debugging: ᐱᓕᕆᐊᖃᕐᓂᖅ ᓇᓂᓯᓂᕐᒥᑦ ᐋᖅᑭᑦᓯᓂᕐᒥᓪᓗ ᐊᑲᐅᙱᓪᓕᐅᕈᑎᓂᑦ 

ᓇᓗᓇᐃᒃᑯᑕᕐᒥᑦ 
•	 ᑕᐃᒎᓯᐊ Loops: ᐱᕕᖃᖅᑎᑦᓯᔪᖅ ᐊᔾᔨᓴᐃᓐᓇᖓᓂᑦ ᒪᓕᒋᐊᓕᓐᓂᑦ ᐊᒥᓱᐃᖅᓱᕐᓗᓂ ᐃᖏᕐᕋᑎᑦᓯᓂᕐᒥᑦ, 

ᑎᑎᕋᖅᑎ: ᑲᓇᑕᒥ ᐃᓕᓐᓂᐊᕐᓂᕐᒧᑦ ᓇᓗᓇᐃᒃᑯᑕᖅ 

ᖁᑦᑎᖕᓂᖓ: ᖁᕝᕙᓯᖕᓂᖓ 10 
ᐱᔾᔪᑖ: ᖃᕆᓴᐅᔭᓕᕆᓂᖅ, ᓴᓇᐅᒐᓕᕆᓂᖅ/
ᓴᓇᙳᐊᕐᓂᖅ 
ᖃᕆᓴᐅᔭᒃᑯᑦ ᐊᑐᒐᒃᓴᖅ: Scratch−ᖑᔪᖅ 

ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓄᑦ ᐊᑦᑕᑕᕐᕖᑦ

ᑖᓐᓇ ᐃᓕᓐᓂᐊᒐᒃᓴᖅ ᓇᓕᒧᑦᑐᖅ ᑲᓇᑕᒥ 
ᐊᕕᒃᑐᖅᓯᒪᔪᓂ ᐊᒻᒪ ᓄᓇᕘᒥ ᓴᓇᐅᒐᓕᕆᓂᕐᒥᒃ, 
ᐅᖃᐅᓯᓕᕆᓂᕐᒧᑦ ᐊᒻᒪ ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒥᒃ 
ᐃᓕᓐᓂᐊᕈᑎᒃᓴᓂᒃ ᐋᓐᑎᐅᕆᐅᒥ 
ᐃᓕᓐᓂᐊᕈᑎᓕᖕᓄᑦ 10-ᒥ.

>  ᓴᓇᐅᒐᓕᕆᓂᖅ:
A2. ᐱᔾᔪᑕᐅᔪᑦ ᑐᙵᕕᖏᓪᓗ: 
ᐊᑐᖅᑐᖃᕐᓗᓂ ᐱᓪᓗᐊᑕᕐᓂᒃ ᐃᓗᓕᖏᓐᓂᒃ 
ᑐᙵᕕᖏᓐᓂᒡᓗ ᐊᔾᔨᒌᙱᑦᑐᓂᑦ ᓴᓇᙳᐊᕐᓂᕐᒧᑦ 
ᐅᖃᐅᔾᔪᐃᓂᕐᓂᒃ ᓴᖅᑭᑎᑦᑎᔪᖃᓕᕌᖓᑦ, 
ᓄᑖᙳᕆᐊᖅᑎᑦᑎᔪᖃᓕᕌᖓᑦ, 
ᐅᓂᒃᑲᐅᓯᖃᖅᑐᖃᓕᕌᖓᓪᓗ ᓴᓇᙳᐊᖅᑕᐅᔪᓂᒃ, 
ᐃᓚᒋᔭᐅᓗᑎᒃ ᐃᓚᓕᐅᔾᔭᐅᓯᒪᔪᑦ 
ᓴᓇᙳᐊᖅᑕᐅᕙᒃᑐᑦ/ᓴᓇᙳᐊᖅᑕᐅᕙᒃᑐᑦ
A3. ᐊᑐᕈᑏᑦ, ᐱᓕᕆᔾᔪᑏᑦ, ᐊᒻᒪ ᖃᕆᓴᐅᔭᐃᑦ: 
ᐊᑐᖅᑐᖃᕐᓗᓂ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ 
ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ, ᐊᑐᖅᑕᐅᕙᒃᑐᓂᒃ, 
ᖃᕆᓴᐅᔭᓄᓪᓗ ᓴᖅᑭᑎᑦᑎᔪᒪᓗᓂ 
ᐃᓚᓕᐅᔾᔭᐅᓯᒪᔪᓂᒃ ᓴᓇᙳᐊᕐᓂᕐᒧᑦ ᐱᓕᕆᓂᕐᒥᒃ/
ᓴᖅᑭᑎᕆᕙᓪᓕᐊᓂᕐᒥᒃ ᑐᓴᐅᒪᑎᑦᑎᔪᓂᒃ 
ᐱᑐᐃᓐᓇᐅᙱᑦᑐᓂᒃ ᑐᓴᖅᑕᐅᔪᒃᓴᓂᒃ 
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂᓗ ᓴᓇᑐᓂᕐᒥᒃ

>  ᖃᕆᓴᐅᔭᓕᕆᓃᑦ:
A1. ᓈᓴᐅᓯᕆᓂᕐᒧᑦ ᐃᓱᒪᒃᓴᖅᓯᐅᕐᓂᖅ, 
ᐸᕐᓇᐃᓂᖅ, ᐊᒻᒪ ᐱᔾᔪᑎᖓ
ᐊᑐᖅᑎᑦᓯᓂᕐᒥᑦ ᖃᕆᓴᐅᔭᓕᕆᓂᕐᒧᑦ 
ᐃᓱᒪᔪᓐᓇᕐᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᐅᔪᓂᑦ 
ᐱᓕᕆᔾᔪᓯᕐᓂᓪᓗ, ᐊᑐᕐᓗᓂᓗ ᐊᔾᔨᒌᖏᑦᑐᓂᑦ 
ᐱᓕᕆᔾᔪᑎᓂᑦ ᐱᓕᕆᔾᔪᓯᕐᓂᓪᓗ ᐱᕙᒌᔭᕐᓂᕐᒧᑦ 
ᐱᕙᓪᓕᐊᑎᑦᓯᓂᕐᒥᓪᓗ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᑦ 
ᐃᑦᑕᕐᓂᓴᕐᓂᑦ ᐊᔾᔨᒌᖏᑦᑐᓄᑦ ᐃᓗᓕᖏᓐᓄᑦ, 
ᐊᑐᖃᑦᑕᖅᑐᓄᑦ, ᐱᔾᔪᑎᖏᓐᓄᓪᓗ
B1. ᑐᑭᓯᐅᒪᓂᖅ ᖃᕆᓴᐅᔭᓕᕆᔾᔪᑎᓂᒃ ᐊᒻᒪ 
ᖃᕆᓴᐅᔭᓃᑦᑐᓂᒃ
ᑕᑯᒃᓴᐅᑎᑦᑎᓗᓂ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ 

http://scratch.mit.edu/
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ᓇᓗᓇᐃᖅᑕᐅᓯᒪᒌᖏᑦᑐᑦ ᖃᓄᐃᓕᖓᓂᖏᑦ ᐅᕙᖓᐅᑉᐸᑕ

>  ᖃᐅᔨᒪᔾᔪᑎᓄᑦ ᐊᐱᖅᑯᑎᑦ:
1.	 ᖃᓄᐃᒻᒪᑦ ᐃᓄᐃᑦ ᐊᑐᖅᐸᒃᐸᑦ ᑎᑎᕋᐅᔭᒐᕐᓂᑦ?
2.	 ᑭᓱᑦ ᐊᑲᐅᙱᓪᓕᐅᕈᑎᑦ ᓴᖅᑭᑉᐸᖕᒪᖔᑕ?
3.	 ᑭᓱᓂᒃ ᖃᐅᔨᒪᕙᒌᖅᐱᑕ ᓇᓗᓇᐃᒃᑯᑕᓂᒃ? ᑭᓱᓂᒃ ᑲᔪᓯᓂᕆᔭᐅᕙᒃᑐᓂᒃ 

ᐊᑐᕆᐊᖃᕐᓂᐊᕋᓱᒋᕕᒋᑦ ᓴᖅᑭᑎᑦᑎᓂᐊᕐᓗᓂ ᑖᔅᓱᒥᖓ ᐱᓕᕆᐊᒃᓴᒥᒃ? 

ᖃᕆᓴᐅᔭᓄᑦ ᐱᓕᕆᐊᒃᓴᖅ

>  ᓯᕗᓪᓕᖅ ᐊᑐᕐᓂᖅ 1
.ᐅᕗᓐᖓᕐᓗᑎᑦ scratch.mit.edu ᖃᕆᓴᐅᔭᒃᑯᑦ ᐃᑭᐊᖅᑭᕕᖕᒧᐊᕐᓗᑎᑦ 
ᖃᕆᓴᐅᔭᒃᑯᓪᓘᓐᓃᑦ ᐱᓗᒍ ᐱᓇᔫᑎ scratch.mit.edu/downloads 
ᖃᕆᓴᐅᔭᒃᑰᖓᔪᓐᓃᕐᓗᓂ. ᖃᕆᓴᐅᔭᒃᑯᑦ, ᓇᕿᓪᓗᒍ Create−ᓚᓯᒪᔪᖅ ᖁᓛᓂ 
ᓴᐅᒥᐊᑕ ᑎᕆᖅᑯᐊᓂ.

ᐃᓱᒪᖅᓲᑎᐅᔪᓐᓇᖅᑐᖅ (ᐊᑐᓕᖁᔭᐅᔪᖅ): ᓴᖅᑭᑦᑎᓗᑎᑦ ᖃᕆᓴᐅᔭᒃᑰᕈᑎᒥᑦ/
ᐊᑎᓕᐅᕈᑎᒥᑦ ᑐᖅᑯᕐᓗᒍ ᐱᓕᕆᐊᓯ.

>  ᑐᒡᓕᐊ ᐊᑐᕐᓂᖅ 2
ᖃᕆᓴᐅᔭᒧᑦ ᐊᐅᓚᑦᑎᔾᔪᑎᐊᓄᑦ ᐊᐅᓚᑎᓪᓗᒍ  ᑐᖑᔪᕈᔪᒃᑐᖅ ᓂᕈᐊᕐᓗᒍ 
ᐃᓄᓐᖑᐊᖅ ᐃᓂᖃᖅᑐᖅ ᐊᑖᓂ ᑕᓕᖅᐱᐊᑕ ᑎᕆᖅᑯᐊᓂ ᑕᐅᑐᒍᑎᐅᑉ, 
ᓇᕿᓪᓗᒍᓗ ᐊᖏᓐᓇᖅᑐᖅ ᑕᐅᑐᒍᑎ ᐊᓕᒍᖅ. ᓇᕿᓪᓗᒍ ᐃᓄᓐᖑᐊᖅ ᐊᑐᕈᒪᔭᐃᑦ! 
ᐃᑲᔫᑎᒃᓴᖅ: ᐊᐅᓚᑎᓪᓗᒍ ᐊᐅᓚᔾᔪᑎ ᖃᕆᓴᐅᔭᒥᑦ ᖄᖓᓃᑦᑐᑦ ᑕᑯᓇᓱᒡᓗᒋᑦ 
ᐊᔾᔨᒌᙱᑦᑐᑦ ᐱᓕᕆᐊᖑᖔᕈᓐᓇᖅᑐᑦ ᑖᔅᓱᒧᖓ. ᐃᓚᖏᑦ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ 
ᑕᖅᓴᖃᑐᐃᓐᓇᕆᐊᓖᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐃᓂᖃᕐᓗᑎᒃ. ᑖᒃᑯᐊ ᑕᐃᔭᐅᔪᑦ ᐊᓐᓄᕌᓐᖑᐊᑦ..

ᓯᕗᕙᓯᖕᓂᖅᓴᖅ ᐊᑐᖅᑕᐅᖔᕈᓐᓇᖅᑐᖅ: ᐃᓕᓐᓂᐊᖅᑏᑦ ᓴᖅᑭᑎᑦᑎᔪᒪᒃᐸᑕ 
ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥᒃ ᐃᓄᓐᖑᐊᒥᑦ, ᓇᕿᑦᑎᔪᓐᓇᖅᐳᑦ ᓂᕈᐊᕆᔭᖃᕐᓗᑎᒃ Sprite 
icon−ᒥᒃ, ᓇᕿᓪᓗᒍᓗ ᒥᖑᐊᕈᑎ. ᐱᓕᕆᔾᔪᑏᑦ ᓇᓗᓇᐃᖅᓯᒪᔪᑦ ᒪᓕᒃᑕᐅᔪᒃᓴᖅ 
3−ᒥ (ᐱᓗᐊᖅᑐᒥᒃ ᐲᔭᐃᔾᔪᑎ, ᐃᓗᓪᓕᖅᓱᕐᓗᒍ, ᑐᑭᓕᐊᖅᑐᖅ, ᐊᖕᒪᓗᖅᓯᓯᒪᔪᖅ, 
ᑭᑉᐹᕆᒃᓯᓕᖅᓯᒪᔪᖅ) ᐃᑲᔫᑎᓂᐊᖅᑐᖅ ᓴᖅᑭᑦᑎᓗᓂ ᓄᑖᒥᒃ ᐃᓄᓐᖑᐊᒥᒃ.

NB: ᐱᕕᖃᖅᑎᓪᓗᒋᑦ ᐃᓕᓐᓂᐊᖅᑎᑦ 10-ᒥ 15-ᒥᓂᑦᔅ-ᒧᑦ ᓴᓇᓗᑎᒃ ᐃᓄᓐᖑᐊᒥᑦ 
ᐱᓕᕆᓯᒋᐊᓚᐅᙱᓐᓂᖏᓐᓂᒃ.

>  ᐱᖓᔪᐊᑦ ᐊᑐᕐᓂᖅ 3  
1.	 ᓂᕈᐊᕐᓗᒍ ᐊᓐᓄᕌᓐᖑᐊᖅᓇᕿᓪᓗᒍ  ᐊᑐᕐᓗᒍ Paint Editor−ᓚᓯᒪᔪᖅ.
2.	 ᓇᓗᓇᐃᖅᓯᒪᔪᑦ ᐊᓐᓄᕌᓐᖑᐊᑦ ᓂᕈᐊᖅᑕᐅᓯᒪᔪᓄᑦ sprite−ᒧᑦ 

ᓴᖅᑭᓐᓂᐊᖅᑐᑦ ᓴᐅᒥᖔᖓᓂ. ᐊᔾᔨᖓᓂᑦ ᐱᓂᐊᕐᓗᓂ ᐊᓐᓄᕌᓐᖑᐊᒥᑦ, 
ᑕᓕᖅᐱᒃ ᓇᕿᓪᓗᒍ ᐊᓐᓄᕌᓐᖑᐊᖅ ᓂᕈᐊᕐᓗᒍᓗ ᓂᕈᐊᕐᓗᒍᓗ  duplicate.

3.	 ᖃᐅᔨᓇᓱᒡᓗᒋᑦ ᐊᔾᔨᒌᙱᑦᑐᑦ ᐱᓕᕆᔾᔪᑏᑦ ᒥᖑᐊᑎᑦ ᐋᖅᑭᒃᓲᑎ, 
ᐊᑐᖅᑕᐅᔪᓐᓇᕐᓗᑎᒃ ᐃᒪᓐᓇ:
•	 ᓂᕈᐊᕐᓗᒍ, ᑕᓯᑎᓪᓗᒍ, ᐅᕝᕙᓘᓐᓃᑦ ᐅᐃᔾᔮᖅᑎᓪᓗᒍ ᓇᕿᓪᓗᒍ 

ᓂᕈᐊᕐᓗᒍ ᐃᓚᒃᓴᖏᑦ ᐃᓐᓄᓐᖑᐊᑉ ᐊᒻᒪ ᐋᖅᑭᒃᑲᓐᓂᕐᓗᒍ 
ᑭᑉᐹᕆᒃᑐᒦᑦᑐᖅ ᐊᒻᒪᓗ ᐋᖅᑭᒋᐊᕐᓗᒍ ᕿᑐᑦᑐᒐᐅᔭᖅ ᓴᖅᑭᔮᖅᑐᖅ 
ᓂᕈᐊᖅᑕᐅᒃᐸᑦ

•	 ᐋᖅᑭᒋᐊᕐᓗᒋᑦ ᐃᓱᖏᑦ ᑭ ᐱᖁᑎᐅᑉ ᐋᖅᑭᒃᓱᐃᔾᔪᑎ ᐊᑐᕐᓗᒍ 
ᐃᓂᖃᖅᑐᖅ ᓴᐅᒥᖔᖓᓂᑦ

•	 ᑎᑎᕋᐅᔭᕐᓗᑎᑦ ᓄᑖᓂᒃ ᐋᖅᑭᒃᓯᒪᔪᓂᒃ ᐊᑐᕐᓗᒍ ᒥᖑᐊᕈᑎ 
brush, ᑐᑭᓕᐊᖓᔪᖅ line, ᐊᖕᒪᓗᖅᓯᓯᒪᔪᖅ circle, ᐊᒻᒪ 
ᑭᑉᐹᕆᒃᓯᓕᖅᓯᒪᔪᑦ ᐋᖅᑭᒃᓲᑎ rectangle tools ᓴᐅᒥᐊᓂ
•	 ᐊᓯᔾᔨᕐᓗᒍ ᐊᑐᕐᓗᑎᑦ ᐆᒥᖓ fill tool ᓴᐅᒥᐊᓃᑦᑐᖅ 
ᓴᓂᐊᓂᑦ
•	 ᐲᔭᕐᓗᒋᑦ ᐃᓗᓕᖏᑦ ᐊᑐᕐᓗᑎᑦᐲᔭᐅᑎ ᐋᖅᑭᒃᓲᑎ eraser 
tool (ᓴᐅᒥᐊᓃᑦᑐᖅ ᓴᓂᐊᓂ) ᐅᕝᕙᓘᓐᓃᑦ ᐅᓇ undo 
ᐋᖅᑭᒃᓲᑎ (ᖁᓛᓃᑦᑐᖅ ᓴᐅᒥᐊᓂᑦ ᓴᓂᐊᓂ, ᐊᓐᓄᕌᓐᖑᐊᑉ 
ᑕᐃᒎᓯᐊᓂᑦ) ᑕᒻᒪᖅᑐᑦ ᑕᒻᒪᕈᓐᓃᖅᑎᓪᓗᒋᑦ
•	 Group/ungroup ᑲᑎᓐᖓᔪᑦ/
ᑲᑎᓐᖓᔪᓐᓃᖅᑎᓪᓗᒋᑦᐱᖁᑎᑦ ᓂᕈᐊᕐᓗᒋᑦ ᓇᓗᓇᐃᖅᓯᒪᔪᑦ 
ᐃᓂᖏᓐᓂ ᐃᓄᓐᖑᐊᑉ, ᓂᕈᐊᕐᓂᒃᑯᑦ ᐃᓂᐅᔪᓂᒃ ᓇᕿᓯᒪᓗᒍ 

ᓇᕿᑕᕐᕕᖓᓂ ᓇᕿᑦᑕᐅᑎᒧᑦ. ᐱᖁᑏᑦ ᓂᕈᐊᖅᑕᐅᒃᐸᑕ, ᐊᑐᕐᓗᒍ 
ᑲᑎᙵᔪᑦ/ᑲᑎᙵᔪᓐᓃᖅᑎᓪᓗᒋᑦ ᓇᕿᑦᑕᐅᑖ, ᐃᓂᖃᖅᑐᖅ ᖁᓛᓂ 
ᓴᐅᒥᖔᖓᓂ ᓯᕗᓂᐊᑕ/ᑭᖑᒻᒧᑦ ᐋᖅᑭᒍᑎᐅᑉ.

•	 ᓅᓪᓗᒋᑦ ᓂᕈᐊᖅᑕᐅᓯᒪᔪᑦ ᐱᖁᑎᑦ ᓯᕗᒻᒧᑦ ᑭᖑᑉᐱᐊᕐᓗᒋᓪᓗ 
forwards and backwards ᐊᑐᕐᓗᒍ ᐊᑐᒐᒃᓴᖅ ᑲᑎᙵᔪᓄᑦ/
ᑲᑎᙵᔪᓐᓃᖅᑎᓪᓗᒍ ᐋᖅᑭᒃᓲᑎ

>  ᑎᓴᒪᖓᑦ ᐊᑐᕐᓂᖅ  4
a)	 ᒪᓕᓪᓗᒋᑦ ᐃᓕᓐᓂᐊᖅᑏᑦ ᖃᐅᔨᒪᓂᕆᖃᑦᑕᖅᓯᒪᔭᖏᑦ ᑖᔅᓱᒥᖓ Scratch−

ᒥᒃ, ᐱᕕᖃᖅᑎᑦᑎᓂᕐᒥᑦ ᕿᒥᕐᕈᓂᕐᒥᑦ ᐱᓕᕆᐊᓄᑦ ᒪᓕᒋᐊᓕᖕᓂᑦ ᐊᒻᒪᓗ 
ᓇᓗᓇᐃᖅᓯᓂᕐᒥᑦ ᑎᑎᕋᕐᓂᕐᒥᑦ ᓂᕈᐊᖅᓯᒪᔭᖏᓐᓂᑦ ᑐᑭᖃᑦᑎᐊᖅᑐᒥᑦ. 
(ᐆᒃᑑᑎᒋᓗᒍ, ᐃᓄᓐᖑᐊᖅ ᑮᓇᐅᒃᐸᑦ, ᖁᖓᑦᑐᒪᑐᐃᓐᓇᕆᐊᓖᑦ ᐅᕝᕙᓘᓐᓃᑦ 
ᖁᖓᔮᕈᒪᑐᐃᓐᓇᕆᐊᓖᑦ; ᐊᒪᕈᓐᖑᐊᖑᒃᐸᑦ, ᐱᓱᒍᓐᓇᖅᑐᑦ ᐅᕝᕙᓘᓐᓃᑦ 
ᒥᐅᒡᒎᕐᓗᓂ)

ᐃᓕᓐᓂᐊᖅᑎᑦ ᐊᔪᕐᓇᖅᑐᖅᓯᐅᖅᐸᑕ ᐅᕝᕙᓘᓐᓃᑦ ᐱᕚᓪᓕᕈᑎᖃᕋᔭᖅᐸᑕ 
ᐆᒃᑑᑎᓂᒃ, ᐊᔪᕆᖅᓲᔾᔨᓗᒋᑦ ᒪᓕᖁᓗᒋᑦ ᐊᑖᓂ ᓇᓗᓇᐃᖅᓯᒪᔪᓂᒃ:

b)	 ᑖᓐᓇ ᐃᓚᖓ ᐃᓕᓐᓂᐊᕈᑎᐅᑉ ᐊᑐᖃᑦᑕᖅᑐᖅ ᐊᕿᒡᒋᓐᖑᐊᒥᒃ  ᐆᒃᑑᑎᒋᓗᒍ 
ᑕᑯᑎᑦᑎᓗᓂ ᖃᓄᖅ ᑎᑎᕋᐅᔭᒐᑦ ᓴᓇᔭᐅᖃᑦᑕᕐᒪᖔᑕ. ᐃᓕᓐᓂᐊᖅᑏᑦ 
ᓂᑲᒍᓱᒃᓗᑎᒃ ᓂᒃᓯᒃᑕᒥᒃ ᐃᒧᓯᒪᖅᑰᔨᑎᖦᖢᒍ ᖃᓂᖓ ᒪᒃᐱᕐᓗᒍᓗ. 
ᖃᐅᔨᒋᐊᕈᓐᓇᖅᑐᑦ ᑖᔅᓱᒥᖓ ᐆᒃᑑᑎᒥᒃ ᐊᑐᕐᓂᐊᕐᓗᒍ ᐃᓱᒪᒋᔭᐅᔪᖅ ᓇᖕᒥᓂᖅ 
ᖃᓄᐃᑦᑑᓂᖏᓐᓄᑦ ᐱᑎᖦᖢᒋᑦ ᓇᖕᒥᓂᖅ ᐃᓄᓐᖑᐊᓕᐊᖏᓐᓂᑦ.

4.1 ᓂᕈᐊᕐᓗᒍ ᐊᕿᒡᒋᕐᔪᐊ ᓐᖑᐊᖅ ᐊᒻᒪ ᐋᖅᑭᒋᐊᖅᑕᐅᓗᓂ ᐊᓐᓄᕌᓐᖑᐊᖓ 
ᓇᕿᔾᔪᑎ
•	 ᐊᕿᒡᒋᓐᖑᐊᖅ ᒪᑐᐃᕐᓗᒍ ᓂᕈᐊᕐᓗᒍ ᐃᓄᓐᖑᐊᖅ ᓇᓗᓇᐃᒃᑯᑕᖅ 

ᐃᓂᖃᖅᑐᖅ ᐊᑖᓂ ᑕᓕᖅᐱᐊᑕ ᑎᕆᖅᑯᐊᓂ ᓴᖅᑭᔮᖅᑐᒥ

http://scratch.mit.edu
http://scratch.mit.edu/downloads
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•	 ᐊᑎᖅᑖᖅᑎᓪᓗᒍ ᐊᓐᓄᕌᓐᖑᐊᖓ "ᓴᖅᑭᔮᖅᑐᖅ". ᐊᔾᔨᖓᓄᐊᕐᓗᒍ ᑖᓐᓇ 
ᐊᓐᓄᕌᖑᔪᖅ ᑕᓕᖅᐱᒃ ᓇᕿᓪᓗᒍ ᓴᖅᑭᔮᖅᑐᖅ. ᐊᑦᑎᕐᓗᒍ ᓄᑖᖅ ᐊᓐᓄᕌᓐᖑᐊᖅ 
"ᐊᕿᒡᒋᓐᖑᐊᖅ−ᓂᕆᔪᖅ"

•	 ᓂᕈᐊᕐᓗᒍ "ᐊᕿᒡᒋᓐᖑᐊᖅ−ᓂᕆᔪᖅ". ᓇᕿᓪᓗᒍ ᐋᖅᑭᒋᐊᕈᑎ Reshape−
ᓚᓯᒪᔪᖅ ᐋᖅᑭᒍᑎ, ᓇᕿᓪᓗᒍ ᐊᕿᒡᒋᓐᖑᐊᑉ ᓯᒡᒍᐊ. ᐋᖅᑭᒋᐊᒃᑲᓐᓂᕐᓗᒍ 
ᓵᑦᑐᑯᓘᖅᑰᔨᓕᕐᓗᒍ ᓯᒡᒍᐊ

•	 ᓂᕈᐊᕐᓗᒍ ᓄᑖᖅ ᖁᓛᓃᓐᓂᖅᓴᖅ ᓯᒡᒍᐊ ᐊᔾᔨᖓᓂᒡᓗ ᓴᓇᓗᒍ. ᐊᑐᕐᓗᒍ 
ᐊᔾᔨᖓ ᖁᓛᓃᓐᓂᖅᓴᖅ ᐋᖅᑭᒡᓗᒍ ᐊᑖᓃᑦᑐᖅ ᓯᒡᒍᐊ. ᑕᐃᒪᐃᓕᐅᕐᓂᐊᕐᓗᓂ, 
ᐅᐃᔾᔮᖅᑎᑉᐸᒡᓗᒍ ᓄᑖᖅ ᐊᕿᒡᒋᓐᖑᐊᖅ ᑭᖑᒻᒧᖔᖅ ᓅᑎᓪᓗᒍᓗ ᑐᓄᐊᓄᑦ 
ᐃᓕᔭᐅᓗᓂ  ᓂᐊᖁᐊᑕ ᑐᓄᐊᓄᑦ. "ᐊᕿᒡᒋᓐᖑᐊᖅ−ᓂᕆᔪᖅ"ᐊᕿᒡᒋᓐᖑᐊᖅ, 
ᓂᕈᐊᕐᓗᒍ ᑲᑎᓪᓗᒋᓗ ᐊᕿᒡᒋᓐᖑᐊᑉ ᓯᒡᒍᐊ, ᐃᔨᖓ, ᓱᓗᖓ, ᑎᒥᓗ. 
ᐅᐃᔾᔮᖅᑎᓪᓗᒍ ᓴᖅᑭᓐᓂᐊᕐᒪᑦ ᐊᕿᒡᒋᓐᖑᐊᖅ ᐅᑯᖓᓗᓂ

•	 ᓂᕈᐊᕐᓗᒍ ᐊᕿᒡᒋᓐᖑᐊᕐ ᓯᒡᒍᐊ, ᐃᔨᖓ, ᓱᓗᖓ, ᑎᒥᖓᓗ, ᑲᑎᑎᓪᓗᒋᑦ  
ᐅᐃᔾᔮᖅᑎᓪᓗᒋᓪᓗ ᓲᕐᓗ ᐅᑯᖓᓗᓂ.

ᓇᓗᓇᐃᒃᑯᑕᖅ ᐊᓯᔾᔨᕐᓂᐊᕐᓗᒍ ᐊᓐᓄᕌᓐᖑᐊᑦ ᐊᑯᓐᓂᖏᓐᓂ  
•	 ᐊᑯᓐᓂᖓᒎᖓᙱᖔᕐᓗᑎᑦ ᐃᓄᓐᖑᐊᑉ ᑖᓐᓇ ᐊᖅᑭᒡᒋᓐᖑᐊᖅ 

ᓂᕆᖅᑰᔨᓂᐊᕐᒪᑦ, ᐆᒃᑐᕋᕐᓂᖅ ᓇᓗᓇᐃᒃᑯᑕᓕᐅᕐᓗᑎᑦ ᐋᖅᑭᒃᓯᓇᓱᒃᓗᓂ 
ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥᒃ ᐃᓄᓐᖑᐊᒥᑦ

•	 ᐃᓕᓗᒍ ᓄᖅᑲᖓᔾᔪᑕᐅᕙᒃᑐᖅ ᖃᓄᐃᓕᐅᕐᓂᐅᕙᒃᑐᓂᑦ. ᐃᓕᓗᒋᑦ ᒪᕐᕉᒃ 
ᐊᓯᔾᔨᕈᑎ ᐊᓐᓄᕌᓐᖑᐊᓄᑦ __ ᑭᑉᐹᕆᒃᑐᑦ ᐃᓂᒧᑦ. ᐋᖅᑭᒃᓯᒪᓂᖓ ᓯᕗᓪᓕᐅᑉ 
ᐊᓯᔾᔨᕈᑎ ᐊᓐᓄᕌᓐᖑᐊᓄᑦ , ᓂᕈᐊᕐᓗᒍ ᐊᕿᒡᒋᓐᖑᐊᖅ−ᓇᖏᖅᑐᖅ. 
ᐱᖃᑖᓂᒃ, ᓂᕈᐊᕐᓗᒍ ᐊᕿᒡᒋᓐᖑᐊᖅ−ᓂᕆᔪᖅ. ᖃᐅᔨᓴᕐᓗᒍ ᓇᓗᓇᐃᒃᑯᑕᖅ.

ᖃᐅᔨᒪᑦᑎᐊᕈᒪᓂᕐᒧᑦ ᐊᓯᔾᔨᕐᓂᕆᔭᐅᔪᒥᒃ ᐊᔾᔨᙳᐊᑦ ᐊᑯᓐᓂᖏᓐᓂ 
ᑕᑯᒃᓴᐅᒐᓗᐊᕐᒪᖔᑕ, ᓱᒃᑲᐃᒡᓕᒋᐊᖅᑎᓪᓗᒍ ᑎᑎᕋᐅᔭᖅᓯᒪᔪᖅ
•	 ᐊᑯᓐᓂᐊᓃᑦᑐᑦ ᒪᕐᕉᒃ ᐊᓯᔾᔨᕈᑎ ᐊᓐᓄᕌᓐᖑᐊᖏᓐᓄᑦ ᑭᑉᐹᕆᒃᑐᑦ, ᐃᓚᓯᓗᑎᑦ 

ᐅᑕᖅᑭᓂᕐᒥᑦ __ ᑎᑦᑕᑯᓗᖕᓂᑦ ᓄᖅᑲᖓᔾᔪᑕᐅᔪᒥᑦ ᐊᐅᓚᑦᑎᓂᕐᒥᑦ 
ᖃᓄᐃᑦᑑᓂᖓᓂᑦ. ᕿᒪᒡᓗᒍ ᐃᓂᖓ 1-ᒥᑦ. ᖃᐅᔨᓴᕐᓗᒍ ᓇᓗᓇᐃᒃᑯᑕᖅ 
ᖃᓄᖅ ᑖᓐᓇ ᖃᖓᒃᑰᕐᓂᖓ ᐊᓯᔾᔨᕐᒪᖔᑦ ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥᒃ. ᒫᓐᓇ, ᐃᓚᓯᓗᑎᑦ 
ᐅᑕᖅᑭᓗᑎᑦ 1 ᑎᑦᑕᑯᓗᖕᓂᑦ ᐊᐃᑉᐸᖓᓂᒃ ᐊᓯᔾᔨᕈᑎ ᐊᓐᓄᕌᓐᖑᐊᖏᓐᓄᑦ 
ᑭᑉᐹᕆᒃᑐᖅ

•	 ᐋᖅᑭᒋᐊᕐᓗᒍ ᖃᖓᒃᑰᕐᓂᖓ ᑎᑎᕋᐅᔭᖅᑕᐅᔫᑉ ᑕᐃᒪᐃᖁᔭᐅᓂᖓᓄᑦ 
ᐊᓯᔾᔨᕐᓗᒋᑦ ᐊᑭᖏᑦ ᐅᑕᖅᑭᓂᕐᒥ __ ᑎᑦᑕᑯᓗᐃᑦ ᑭᑉᐹᕆᒃᑐᒥᑦ

ᐊᕿᒡᒋᓐᖑᐊᖅ ᓂᕆᑎᓪᓗᒍ ᓇᓗᓇᐃᖅᑕᐅᒃᐸᑦ ᐊᑐᕐᓂᐅᔪᖅ 
•	 ᐃᓚᓕᐅᑎᓗᒍ ᐊᑐᖅᑕᐅᔪᒪᓇᔭᕐᓂᖓ ᖃᓄᐃᓕᐅᕐᓂᐅᓂᐊᖅᑑᑉ 

ᖃᓄᐃᑦᑑᓂᖓᓂᑦ. ᖃᐅᔨᓴᕐᓗᑎᑦ ᐊᔾᔨᒌᖏᑦᑐᓂᑦ ᖃᓄᖅ ᐊᕿᒡᒋᓐᖑᐊᖅ 
ᓂᕆᖅᑰᔨᓗᓂ

NB: ᐱᕕᖃᖅᑎᓪᓗᒋᑦ ᐃᓕᓐᓂᐊᖅᑎᑦ ᐋᖅᑭᒃᓯᔪᓐᓇᕐᓗᑎᒃ ᓇᓗᓇᐃᒃᑯᑕᖏᓐᓂᒃ 
ᐊᒻᒪ ᐃᓄᓐᖑᐊᖏᑦ ᐊᐅᓚᑎᓪᓗᒋ. ᐃᓕᓐᓂᐊᖅᑎᑦ ᐊᔪᕐᓇᖅᑐᖅᓯᐅᖅᐸᑕ, 
ᐅᖃᖃᑎᒌᖃᑦᑕᖁᕙᒡᓗᒋᑦ ᖃᓄᑐᐃᓐᓇᖅ ᓇᓗᓇᐃᒃᑯᑕᕐᒧᑦ ᓈᒻᒪᙱᓪᓕᐅᕈᑎᓂᒃ 
ᐋᖅᑭᒃᓯᖃᑎᒋᓇᓱᒡᓗᒋᑦ.

ᐃᓱᓕᓐᓂᖓ

ᐱᔭᕇᖅᑎᓪᓗᒍ ᑖᓐᓇ ᐃᓕᓐᓂᐊᕈᑎ, ᐃᓕᓐᓂᐊᖅᑎᑦ ᐊᐅᓚᑎᑦᑎᔪᓐᓇᓪᓗᐊᖅᑐᑦ 
ᑎᑎᕋᐅᔭᖅᓯᒪᔪᒥᒃ ᐃᓄᓐᖑᐊᓂᒃ ᑕᕝᕙᓂ Scratch−ᒥᑦ. ᖁᓱᙱᑦᑎᐊᓪᓗᐊᖅᑐᑦ 
ᐱᔪᓐᓇᕐᓂᕐᒥᓂᒃ ᓂᑲᒍᓱᒍᓐᓇᕐᓂᕐᒥᒃ ᐊᒻᒪᓗᑦᑕᐅᖅ ᓇᓗᓇᐃᖅᓯᓂᕐᒥᒃ 
ᐱᔾᔪᑎᖓᓂᒃ ᖃᓄᐃᒻᒪᓪᓘᓐᓃᑦ ᓴᖅᑭᓯᒪᖕᒪᖔᑦ. ᐃᓱᓕᑉᐸᑦ ᑖᓐᓇ 
ᐊᔪᕈᓐᓃᖅᓴᒐᒃᓴᖅ, ᐃᓕᓐᓂᐊᖅᑏᑦ ᐃᓗᐊᖅᓴᓪᓗᐊᕆᕗᑦ ᐊᑐᕆᐊᒃᓴᖅ 
Scratch−ᒥᒃ ᐊᑐᕐᓗᑎᒡᓗ ᓇᓗᓇᐃᒃᑯᑕᓪᓗᐊᑕᕐᓂᒃ ᓴᖅᑭᑎᑦᑎᓂᐊᕐᓗᑎᒃ 
ᑎᑎᕋᐅᔭᖅᓯᒪᔪᓂᒃ ᐃᓄᓐᖑᐊᓂᑦ.

ᐃᔫᑎᒃᓴᒃᑲᓐᓃᑦ 
•	 Scratch−ᖑᔪᖅ (scratch.mit.edu)
•	 ᐃᓕᓐᓂᐊᕐᓂᖅ ᐃᓕᓐᓂᐊᖅᑎᑦᑎᔨᓄᑦ (youtube.com/watch?v=4nfVirm1lkA)
•	 Emoji−ᔨᐅᔪᖅ: ᐅᖃᐅᓯᖅ ᓯᕗᓂᑦᑎᓐᓄᑦ | ᑐᕋᐃᓯ ᐱᑭᑦ | TEDxGreenville−

ᑯᑦ (TEDx ᐅᖃᐅᓯᖏᑦ) (youtube.com/watch?v=Dzlek8nMrc8)
•	 The History of Emoji (Tofugu) (youtube.com/watch?v=SoZlB9pFV2M)
•	 ᐃᓚᓕᐅᔾᔨᓂᖅ ᐊᒻᒪ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ Emoji−ᒧᑦ ᐱᓕᕆᔾᔪᓰᑦ 

ᐅᓄᖅᓯᕙᓪᓕᐊᖏᓐᓇᖅᑐᓄᑦ ᖃᕆᓴᐅᔭᒃᑯᑦ ᓄᓇᕐᔪᐊᕐᒥ   
(feminuity.org/post/inclusive-and-accessible-emoji-practices-for-our-
increasingly-digital-world)

https://scratch.mit.edu/
https://www.youtube.com/watch?v=4nfVirm1lkA
https://www.youtube.com/watch?v=Dzlek8nMrc8
https://www.youtube.com/watch?v=SoZlB9pFV2M
https://www.feminuity.org/post/inclusive-and-accessible-emoji-practices-for-our-increasingly-digital-world
https://www.feminuity.org/post/inclusive-and-accessible-emoji-practices-for-our-increasingly-digital-world


ᐱᔪᒪᕕᑦ ᑖᒃᑯᓇᓂ ᐊᑐᖅᑕᐅᔪᓂᑦ              −ᖑᔪᒥᑦ? ᒪᓕᒡᓗᒍ ᑖᒃᑯᐊ Ampere-ᑯᑦ ᖃᕆᓴᐅᓕᕆᕝᕕᐊᒍᑦ ᐅᕙᓂ Facebook ᐊᒻᒪ 
Instagram ᓇᓗᓇᐃᕆᔪᒪᒍᕕᑦ ᐃᓱᒪᒋᔭᕐᓂᑦ ᑕᒪᑐᒥᖓ ᓈᓚᒐᒃᓴᓂᑦ ᐅᐊᔪᓕᐅᖅᓯᒪᔪᓂᑦ ᐊᑐᕐᓗᑎᑦ hashtag #RootandSTEMPod-ᒧᑦ.

rootandstem.ca/learn/the-root-stem-podcast

ᐊᖏᒡᓕᕙᓪᓕᐊᓪᓗᓂ ᐅᓄᖅᑑᓕᐅᖅᓯᒪᔪᑦ ᐅᖃᓕᒫᒐᖅ, ᑖᓐᓇ                            ᓂᐱᓕᐅᖅᓯᒪᔪᑦ 
ᓇᓗᓇᐃᕆᕗᑦ ᑐᓵᔪᓄᑦ ᓄᓇᓕᐅᔪᓄᑦ, ᐱᓕᕆᐊᒃᓴᓄᑦ, ᐊᒻᒪ ᐱᓕᕆᐊᒃᓴᓄᑦ ᕿᒥᕐᕈᓂᓕᒃ ᑖᔅᓱᒥᖓ

STEAM−ᖑᔪᒥᑦ ᐃᓕᓐᓂᐊᕐᓂᓕᕆᔪᑦ ᖃᕆᓴᐅᔭᒃᑯᑦ ᓄᓇᕐᔪᐊᒥᑦ.

ᓇᓂᓗᒋᑦ ᐊᔾᔨᒌᖏᑦᑐᑦ ᓂᐲᑦ ᑕᕝᕙᓂ 
STEAM−ᖑᔪᒥᑦ ᐃᓕᓐᓂᐊᕐᓃᑦ

ᓈᓚᒡᓗᒋ ᐅᕙᓂ Spotify ᓈᓚᒡᓗᒋ ᐅᕙᓂ Google Podcasts ᓈᓚᒡᓗᒋ ᐅᕙᓂ Apple Podcasts

http://rootandstem.ca/learn/the-root-stem-podcast



