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MNISTծ㕃⫸霋ⵆ㢅椚涸ImageNet瘝կ

5. AI㹊낉㹔欽✵K-12㷖⛴➃䊨兰腊ⰻ㺂涸㹊낉㹔Ⱖ劣⺫䭍功➃

䊨⡲畀䨾銳涸霃㢊ㄤ侅㷖㘗㹊낉㹔䨾Ⱖ➭霃㢊17կ
Ⱖ劣銳稇1ㄤ銳稇2⚹➃䊨兰腊♸侅肫堡禹劣㷖⛴ⰻ㺂䨾䗳銳涸ⰻ㺂

銳稇3ծ4ㄤ5挿ⴭ巑渷✫侅㷖䊨Ⱘ涸䗳銳銳稇կ劥涯淼⛼属絯畎蒜㼜嚋鶣鵯
5功堡ꝶ銳稇涸Ⰼ椕〄㾝梡朐对곿կ



痦✳畎
䒓佞侅肫餴彂♸侅䋗
㖈絁〄㾝爢⼓

劥畎㼆Ⰼ椕K-12➃䊨兰腊䒓佞侅肫餴彂Open educational

resources綫ⱗ⚹ OERㄤ侅䋗㖈絁〄㾝爢⼓鵳遤嚋鶣䒓佞侅肫餴彂
OER 僽㾩✵ⰖⰟ곭㚖涸⟣⡦碫㘗涸侅肫勞俱կⰌ椕馊勻馊㢴涸㷖吥䒓

㨤佅䭯侨㶶侅肫垷䒭18կ赡搬咨欽䒓佞侅肫餴彂♶腊雮㷖⛴罏㔔姼䖤ⵌ㷖

⡙⡎㸐㼆✵䒓佞侅肫Open education♸鵴騄侅㷖剣䖎擎涸漏⸔⛲
剣⸔✵咨侅肫餴彂涸ⴔꂁ刿⸈䎂㖲19ꢂ䱹䓙邉✫㕂♸㕂⛓ꢂ涸侅肫餴彂䊵

騄կ䔲♴侅䋗㖈絁〄㾝爢⼓䊺絑䧭⚹㕂ⰻ㢪侅䋗⚁⚌〄㾝涸ꅾ銳䎂〵㕂
꣢♳鷶幯ⴀ梡✫♧❈ꛏ㼆➃䊨兰腊侅肫涸⚁⚌䚍爢⼓腊佅䭯侅䋗纈呢ꢂ涸

⼸ず㷖⛴ծ絑낉ⴔ❧ㄤ鍒Ɀ곿㛆Ⱞ♧䪠Ⱘ剣㕂꣢畊✰威涸⥌䜂䪮助넞畮

➃䩞♸䋗餴ꢭ⠀⛲⚹兜对ꫬ㼱䎃涸⥌䜂稇Ⱞ䲿⣘刿㢴涸鸀䖈ㄤ䩛媯կ

18 Indiana University of PA. OER REPOSITORIES AND PROVIDERS.
https://libraryguides.lib.iup.edu/oer/finding_oer
19 Tlili A, Zhang J, Papamitsiou Z, et al. Towards utilising emerging
technologies to address the challenges of using Open Educational Resources: a
vision of the future[J]. Educational Technology Research and Development,
2021, 69(2): 515-532.
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䒓佞侅肫餴彂♧霒剒失僽㖈侅猰俒絆絉2000䎃⚺⸅涸♧妃⠔雳♳䲿ⴀ
涸僽㖈䲿⣘Ⰼ椕薴㔵ⰻ⯝餩蜦䖤侅肫餴彂涸胜兞♴䲀䎛涸կ䒓佞侅肫餴彂
ꅷ欽Ⱆ䒓䱇终涸侅勞鸑䌢僽侨㶶⻊涸餴俱〳⣘侅㷖ծ㷖⛴ծ灇瑕⛓欽20կ

㸐及参䒓佞雽〳霆⽰濼霋Ⱏ❧〄䋒Ⱘ呢霹僈㥵⡦呏䰘暵㹁銳咨欽ծ
ꅾ㢕咨欽ծ佖綘ծⰟ❧ㄤ⥝佖勞俱կⰻ㺂〳参⺫䭍侅猰⛼ծ雷珳ծ侅㷖擎紴ծ
⡲⚌ㄤ罌霚կ

䒓佞侅肫餴彂僽䪈擎넞餘ꆀ侅肫涸〳对䚍ծ꣭⡛剣傞⟁➃劅罜⽲姿涸侅
勞䧭劥参对렽娟侅䋗ծ㷖欰ㄤ侅肫劼匬獤匧♸䒊ㄤ⼸⡲涸堡ꝶ屠կ侅

肫劼匬ㄤ絆絉⺫䭍♧❈⚆歲♳剒餏渿ぜ涸擎㷖ㄤ㷖ꤎ姻㖈⸖威䒊ㄤ⠛
乄姼餴彂参佅䭯㷖罏ㄤ㷖欰կMIT Open Course Ware㼆Ⰼ椕䒓佞侅肫餴
彂涸〄㾝剣满湱䔲擎涸䲀⸓⡲欽կ霪緸畀䭆剣 2,500 㢴꡶ MIT 靃玐勞俱涸
㖈絁ⴀ晜暟〳♸⚆歲ぐ㖑涸㷖⛴罏ㄤ侅肫罏荈歋ⴔ❧濼霋⺫䭍⥌䜂䪮助
碫㘗涸靃玐ㄤ雷䏠կ薉㕂Ⱆ䒓擎㷖㖈鵴玐侅肫곭㚖涸䒓佞侅肫餴彂䒊霃倰

⛲剣满ꬋ䌢擎涸䕧ㆇ〳佅䭯 170,000㢴ぜ㷖欰㷖⛴կ薉㕂Ⱆ䒓擎㷖鸑鵂鵴
玐侅肫ծ䒓佞侅肫餴彂瘝倰䒭䩧灶傞ꢂծ瑟ꢂծ侅㷖梠㞯ծ絑崸维⟝涸ⵖ紨
⤛鵳侅㷖Ⱆ䎂կ

䒓佞侅肫餴彂⦸雳㖈Ⰼ椕薴㔵ⰻ⚹넞餘ꆀ侅肫餴彂䲿⣘䒓佞㷖⛴涸劼
⠔կ➢参劼匬⚹担炄涸擎㘗䧴劼匬佅䭯涸⚿䲃ⵌ雽㢴㼭㘗崞⸓♸䒓佞侅肫

餴彂湱堡涸倰呩ㄤ고湡涸侨ꆀ㖈鵂Ⳝ䎃劣鴽鸟㟞⸈կ

2.1�䒓佞侅肫餴彂涸➝絏

11

20 https://zh.wikipedia.org/wiki/%E9%96%8B%E6%94%BE%E6%95%99%E8%82
%B2%E8%B3%87%E6%BA%90
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㕃2�⚺銳涸䒓佞侅肫餴彂고湡

OpenLearn 湡  䭆 剣 紨
35,000곜涸넞餘ꆀ餴彂⺫
䭍1,000㢴功靃玐㸐涸咨ㄐ
䖎皍⽀䟃对䨾剣銳⯝餩
䱹「넞瘝侅肫涸➃կ

OpenLearn
MIT OCW僽勻荈侨⼪꡶띿溁椚䊨
㷖ꤎ靃玐涸勞俱涸⯝餩䒓佞ⴀ晜
暟巑渷✫侮功띿溁椚䊨㷖ꤎ靃
玐կ

MIT OCW

MERLOT僽♧功歋侅肫䊨⡲罏
㷖⛴罏ㄤ灇瑕➃プ絆䧭涸㕂꣢爢
⼓կ㢴㯮呢侅肫餴彂㷖⛴ㄤ㖈絁
侅㷖⚹90㢴♰ぜ㷖欰ㄤ47
000㢴ぜ侅䋗䲿⣘剪⸉կ

MERLOTConnexions 고湡嫦剢⚹侨涰♰欽
䨪䲿⣘侅肫ⰻ㺂参佖㊤㷖⛴䧭
卓կ剣侨⼪劥侅猰⛼䒭涸⛼硂
鿪〳参鲽匠㖈絁霄䎇⚂〳参
ꥥ傞ꥥ㖑♴鲿ⵌⳜ⛖⟣⡦霃㢊կ

Connexions

OLI䲿⣘侨⼧꡶擎㷖宐䎂涸靃玐参对♧功䎂〵〳参㼆㷖
⛴呢낉涸⟣⡦倰鵳遤灇瑕ㄤ㹊낉կ荝威✵㖈靃㛔♳⥂䭯
⡛䧭劥涸靃玐䎇⚹杝用㷖⛴罏䲿⣘⯝餩涸靃玐կ

OLI

鷓展K-12㷖⛴➃䊨兰腊涸䎂〵♶㢴劥涯淼⛼佐꧋ⵌ涸㹊⢾鿪僽䒓佞
涸ծⰻ㺂动㺢剣馰刿ꅾ銳涸僽腊㢿雮K-12⯎ⴔ✫鍒➃䊨兰腊涸䪮助㷖
⛴鵯猫➃䊨兰腊涸䙼絶կ㽠⫸Machine Learning for kids鵯功䎂〵涸Dale

Lane剎㖈怵雷傞霹鵂䧮雩⚹梡㖈ぢꫬ㼱䎃➝絏劼㐼㷖⛴僽剣㥩㢅涸罜
♶➑➑僽ぢ䒓〄➃プ䧴䪮助➃プ鵯呋涸➃կ➭及劣涸♧❈➃〳腊㼜絩絯䧭⚹
♴♧➿䪮助涸〄僈罏կ➭及㼜〄僈♴♧猫劼㐼㷖⛴禹絡〳参鍒Ɀ䧮及➚㣔
鿪偽岁䱹鵛涸刿擎곿կ䧮及銳➭及咨䪮助♶倗ぢ〄㾝⛲雽➚㣔䪾劼
㐼㷖⛴➝絏絛➭及雮➭及梖♧梖呢낉♧♴✫鍒♧♴⛲雽鵯㼜慨〄➭

及涸䟝韌威䒓♧欰涸〄僈ㄤ鸣կ

2.2�➃䊨兰腊㷖⛴涸䒓佞侅肫餴彂
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ぜ獦 简介 地址

Machine�
Learning�
for�kids

鵯僽♧功⯝餩涸㖈絁㷖⛴䎂〵雮ꫬ㼱䎃雲絅雦皾
劼㥵⡦㸤䧭䨾絛涸⟣⸉կ㸐〳参♧姿♧姿㖑䭷㼋➭
及䒊劼㐼㷖⛴垷㘗〳参霋ⵆ涸碫㘗剣俒㶶ծ侨

㶶ծ㕃⫸ծ㡮갉կ咨欽罏껷⯓佐꧋⡹䟝銳霋ⵆ涸⢾
㶩搬属鸑鵂㹊⢾勻雲絅雦皾劼霋ⵆ㸐及剒属〳
参ⵖ⡲♧妴腊咨雦皾劼霋ⵆ㸐及涸康䧬䧴䎾欽玐䎸կ

https://mach
inelearningfo
rkids.co.uk/

Code.org

傋㖈咨⚆歲♳嫦功㷛㶩鿪腊䱹「雦皾劼猰㷖侅肫կ

霪絆絉参K-12䎃륁媯⚹湡叻㹁ⵖ✫⺫ゎ➃䊨兰腊
瘝ⰻ㺂涸⯝餩靃玐〳欽✵雮4-6㿨ㄤ8-12㿨涸㷛
㶩䒓㨤㷖⛴կ嫦꡶靃玐鿪⺫䭍錠곸侅玐对剣馰涸㹊
騨絅⛴漏⸔㷛㶩及䎾欽➭及䨾㷖涸濼霋ず傞⥂

䭯➭及涸㷖⛴Ⱓ馰կ

https://code.

org/

〳寂㷖ꤎ 〳寂㷖ꤎ涸雦皾劼綘玐靃玐僽㸤Ⰼ⯝餩涸㸐䌄곭
⯄留ㄤ㷖欰㸤䧭㷖⛴雦皾劼ծ➃䊨兰腊湱堡涸靃玐կ

https://www.
khanacadem
y.org/

Elements�
of�AI

霪靃玐䊺麑䋒Ⰼ椕嫳⚌㷖欰勻荈170㢴功㕂㹻կ

馄鵂750000ぜ㷖欰䫣ぜ⸈✫AI⯋稇靃玐կ擎
紨40%涸靃玐♸罏僽㥎䚍僽雦皾劼猰㷖靃玐䎂
㖲宐䎂涸⚙⦔㢴կ霪緸畀涸靃玐ⴔ⚹⚙猫♧猫僽
皍⽀涸➃䊨兰腊➝絏尤♧猫僽匬䒊AI䎾欽կ

https://cours
e.elementsof
ai.com/

邍 3 K-12㷖⛴➃䊨兰腊涸䎂〵

参♴僽Ⳝ功薴⢾կ
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烁⥂侅肫涸䎂瘝ㄤ〳欽䚍僽䒓佞侅肫鵘⸓涸担劥⟟⧩ꥥ满䧮及饥ぢ
劢勻鍒Ɀ鵯❈곿」䖤馊勻馊ꅾ銳21կ䒓佞侅肫鍒Ɀ雽㢴咨侅肫㢕细⻊涸
곿⺫䭍✫

l 鵂傞涸侅勞⠛絡涸侅肫勞俱㥵侅猰⛼〫腊♸Ⱖⴀ晜傈劍♧呋Ⱘ剣
傞佪䚍կ♶䎋涸僽剒倝涸濼霋ˋˋ暵ⵆ僽㖈➃䊨兰腊䪮助곭㚖ˋˋ䖎䘯
㽠⠔鵂傞կ㖈梡➿⚆歲劣咨欽鵂傞勞俱涸㷖欰ㄤ侅䋗㢅✵ꬋ䌢♶ⵄ涸
㖑⡙կ尤♧倰䒓佞䒭侅肫餴彂〳参♶倗刿倝靈侮ㄤ佖鵳㔔姼㸐
及宕鵴♶⠔鵂傞կ

l 䧭劥絆䒊➃䊨兰腊䊨⡲畀ㄤ㷖⛴勞俱䖃䖃剣넞傱涸⟟呔鵯絛雽㢴㷖
欰䲿ⴀ✫♧功汥蕱涸곿尵剣勞俱䧴罏⚹✫䖤ⵌ㸐及罜餏⧥稡稡կ
侅肫䧭劥僽♧功ꅾ擎涸爢⠔곿կ䒓佞侅肫涸湡叻僽ⵖ⡲넞餘ꆀծ⯝餩
涸㖈絁勞俱鵯僽㼆䧭劥곿涸湬䱹㔐瘷կ

l 蜦尊ㄤ䎂瘝爢⠔劣涸䧭劥ծ㖑椚ㄤ絕匬䚍♶䎂瘝䖃䖃Ⱏず㼋荝侅肫劼

⠔ㄤⰖ䎂䚍곿կ鸑鵂䒓佞侅肫넞餘ꆀ涸勞俱参剒⡛䧴偽䧭劥䲿
⣘䎇⚂霄ꥻ烯剒㼭⚹㷖欰ⲥ㢊劢勻欰崞䲿⣘✫Ⱆ䎂涸畊✰梠㞯կ

2.3�⢪欽䒓佞侅肫餴彂涸㥩㢅

14

21 Luo T, Hostetler K, Freeman C, et al. The power of open: benefits, barriers, and
strategies for integration of open educational resources[J]. Open Learning: The
Journal of Open, Distance and e-Learning, 2020, 35(2): 140-158.
22给胿岚.⤛鵳侅䋗ず吴医⸔涸㖈絁爢⼓梠㞯霃雦灇瑕[D]. ⻌❩䋗薴擎㷖.

侅䋗涸⚁⚌⻊〄㾝鄄溏⡲僽♧猫歋叻ⲥ䭷㼋涸ծ呏嗃✵侅䋗䊨⡲կⰦ

翸搋✵㷖欰㷖⛴罜⚂鷓展✵侅䋗翟⚌〄㾝涸絊魧⻊ծ䞔兞䒭涸䕎䒭湡涸
㽠僽〄㾝ծ㹊倶ㄤⴔ❧侅䋗ꢂ涸濼霋ծ㹊騨♸忘駈䨾剣㷖欰宠涸♧猫絁♳

♸絁♴涸崞⸓22կ

2.4�侅䋗㖈絁〄㾝爢⼓
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ぜ獦 简介 地址

ꫬ㼱䎃➃䊨
兰腊倝雦
ⴢ⯋⼾雦

ⴢ

傋㖈䱲程佟䏎ծ넞吥♸可⚌涸翫⸓劼ⵖ宨展爢⠔
㢴倰威ꆀㄤ餴彂慨〄ꫬ㼱䎃ⵄ欽➃䊨兰腊⾲皾
岁鍒Ɀ溫㹊㢕细곿涸Ⱓ馰鸑鵂Ⱆ渤涸倰䒭剪⸉

㕂㹻ծ䭷㼋侅䋗ծ㛆Ⱞ㷖欰կ

https://yuanz
huo.bnu.edu.
cn/

ISTE

霪緸畀佅䭯ㄤ䲿넞K-12侅肫ㄤ侅㷖ծ猰㷖䪮助ㄤ盗
椚կず傞鵮䲿⣘✫雮㷖欰⯝餩♸➃䊨兰腊⡲涸
⯝餩㹊欽䭷⽂կISTEㄤGM涸靃㛔㹊騨AI고湡䭷⽂

⚹雦皾劼猰㷖侅䋗䲿⣘✫剣堡♶ず䎃紩ㄤ㷖猰곭㚖
涸AI涸倝靃玐餴彂կ

https://www.
iste.org/area
s-of-focus/AI-
in-education

KQED�
Teach

䲿⣘♧禹⚁岤✵侨㶶㯮呢涸⯝餩㹊騨⚁⚌㷖⛴劼
⠔կ侅肫䊨⡲罏〳参㛆Ⱞ侨㶶』✲ծ侨䰘〳錠⻊ㄤ
堡ꝶ㯮呢咨欽倰涸䪮腊参佅䭯䨾剣靃玐곭㚖
㽍Ⱖ僽♸➃䊨兰腊湱堡涸靃玐կ鵯❈䪮腊咨侅䋗腊

㢿⤛鵳㷖⛴梠㞯㷖欰〳参䒊侨㶶ⰻ㺂〄㾝➭
及涸鸑⥌ㄤ䪮助䪮腊䎇♸렽娟䪠ⴼ䚍䙼絶涸刿
帿Ⰶ㖑㷖⛴կ剣ⴔ區ㄤ霉听靃㛔ծ侅䋗錠곸ⵖ⡲ծ
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textbook based on computational thinking[J]. Open Access Library Journal,
2018, 5(9): 1-15.
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25 Zhang X, Tlili A, Shubeck K, et al. Teachers adoption of an open and
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㾝⡲⚹㷖欰➃欰㼋䋗♸䗱椚ㅐ霧䋗涸錭蒀26կ➃䊨兰腊侅㷖♴涸侅䋗⛲䎾
䧭⚹功䚍侅肫涸㹊梡罏侅䋗銳㷖⠔ⵄ欽➃䊨兰腊䨾䲿⣘涸㷖欰㷖䞔侨䰘
䎇䰘姼ⴔ區礵ⲥ㖑蜦尊㷖欰㖈㷖⛴鵂玐劣涸功䚍⻊侨䰘䎇㹊倶功䚍⻊侅㷖
ꛏ㼆䚍㖑侅㷖կ侅䋗涸⥌䜂䪮助腊威⛲銳⸈鸟䲿⼮鸑鵂兰䢴侅肫禹絡ㄤ侅
㷖䎂〵涸匬䒊㹊梡侅䋗涸礵ⲥ侅㷖癃鷥名餘涸侅㷖餴彂♸侅㷖餴俱♳⠛

䎂〵⚹㷖欰䲿⣘〳鷥涸侅㷖ⰻ㺂ㄤ⥌䜂կ参♴僽AI侅㷖㹊騨涸Ⱘ呢㹊⢾
1. 고湡䒭侅㷖㹊騨

고湡䒭侅㷖27project-based learningPBL僽鸑鵂㼜湱医翫禹涸
濼霋挿ꅾ倝侮展ⴔ鍒⚹蕯䎁湱㼆杝用涸侅㷖고湡⦶⸔侅㷖고湡㼜椚雿ㄤ
㹊騨剣劼絕展靈⸓㷖⛴罏鸣悶腊涸♧猫侅㷖垷䒭կ고湡䒭侅㷖勻彂✵勭㪭

涸⨞劣㷖learn by doing♸䎽梵涸呢낉䒭㷖⛴椚雿experimental
learning瘝呍䗱䙼䟝僽参㼭絆展⡲涸䕎䒭匬䒊厤功㹊暟⚹㼋ぢ鸑鵂梡
㹊⚆歲劣涸溫㹊곿䯲䯝㷖欰涸Ⱓ馰䒸㼋㷖欰荈⚺ⴔ區곿ծ㼊䪪餴彂参
霃雦僈烁涸鍒Ɀ倰呩㖈鵯♧鵂玐劣慨〄㷖欰涸帿䏞䙼罌ㄤ㷖⛴㹊梡濼霋
涸椚鍒ㄤⰻ⻊կ鵯♧垷䒭佖」✫⠛絡雷䱇䒭侅㷖参侅䋗⚹劣䗱涸侅肫椚䙁

䔂靈参㷖欰⚹劣䗱溫姻㖑雮㷖欰䧭⚹濼霋涸⚺⸓匬䒊罏կⰦ劣涸고湡䭷ぢ
㷖欰涸넞䙼絶腊威⚺銳鍒Ɀ涸僽⸌匬곿雮㷖欰㖈고湡㹊騨鵂玐劣
䠭濼ㄤ椚鍒濼霋㹊梡곿ⴔ區ծ鹤鳓䲀椚ծ⼸⡲❜崨瘝腊威涸䲿⼮կ
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呩⢾➃䊨兰腊劼㐼➃Cozmo綘玐䙼絶对❜医䎾欽28

担劥⥌䜂霪고湡僽歋Cozmo劼㐼➃綘玐露鎊㨤➃䨾霃雦涸➃䊨兰
腊呢낉㢙⟁蠒կCozmo僽♧妴➃䊨兰腊梖Ⱘ僽痦♧功Ⱘ㢊錠錣ծゑ錣ծ

腊〄㡮参对腊⨞〳綘玐䭷⟁ㄤ♸➃医⸓涸兰腊梖Ⱘ劼㐼➃կ霪고湡僽担✵
CMU涸Calypso嵳峕➲㥎♧猫参錞ⴭ⚹担炄涸綘玐露鎊涸靃玐㛆雲呢
禹կ

侅㷖㼆韌霪靃玐ぢ넞劣媯涸㷖欰կ
靃玐ⰻ㺂㼆✵兰腊梖ⰨCozmo涸〳綘玐䭷⟁对❜医㹊낉կ㷖欰鸑鵂

㷖⛴♶ず玐䎸涸䲀椚呥卹곫崵劼㐼➃涸遤⚹䎇㖈玐䎸ⴀꝡ傞綘ⱗ吥ⲥ玐
䎸鸑鵂綘ⱗCalypso綘玐露鎊咨劼㐼➃㸤䧭暵㹁⸓⡲♸✲⟝垷䬾溫㹊
䞔㞯կ

㹊倶鵂玐靃玐Ⱏ⚹3ワկ㖈靃玐姻䒭䒓㨤⛓鵳遤担炄濼霋涸꧋雲
⺫䭍Calypso綘玐露鎊担炄濼霋ծ고湡霃雦䙼絶参对고湡瘻ⴢ㛆雲կ痦♧ワ

呏䰘靃玐㷖⛴ⰻ㺂㷖欰荈⚺霃雦劼㐼➃고湡⚺곿ծ㹊倶倰呩对用䠑瘝㹊騨
崞⸓痦✳ワ崞⸓⚺곿⚹灇〄ㄤ㹊낉㔵絗㷖欰荈⚺霃雦涸고湡靃곿㾝䒓
㹊꣢涸綘玐雲絅ㄤ垷䬾㹊낉կ痦♲ワ⚺곿⚹䚪絕&䲿捃担✵⛓涸垷䬾㹊

낉䚪絕고湡䧭卓霃雦瘷鳻垷䒭䔶ⵖ瘷鳻錠곸կ
2. 担✵곿涸㷖⛴㹊騨

担✵곿涸㷖⛴problem-based learningPBL僽♧猫㼜㷖⛴䫘
Ꝣ✵㢕细涸ծ剣䠑䙼涸곿⛓劣涸♧猫䞔㞯⻊涸ծ参㷖欰⚹劣䗱涸侅㷖垷䒭
鸑䌢参㼭絆展⡲涸䕎䒭鵳遤鸑鵂雮㷖⛴罏鍒Ɀ溫㹊䚍곿㷖⛴ꥧゎ✵

곿胜属涸猰㷖濼霋䕎䧭鍒Ɀ곿涸䪮腊侅䋗䲿⣘蜦尊㷖⛴餴彂涸鸀䖈ㄤ
㷖⛴倰岁涸鷓䔲䭷㼋29կ♶ず✵⠛絡涸参곿⚹靃㛔㼋Ⰶ涸䒸㶩䔲㸤䧭Ⱖ

⸆腊属ꥥ⽰㽠鄄⚗䒙䧴僽㖈㸤䧭濼霋㷖⛴属侅䋗ⱄ䲿ⴀ礵䗱霃雦涸곿
絆絉㷖欰鵳遤雭雿կ㖈担✵곿䒭㷖⛴劣䨾剣涸㷖⛴崞⸓鿪僽㔵絗满失㨤
곿罜㾝䒓功呢濼霋涸蜦尊ꥧゎ㖈鍒Ɀ곿涸鵂玐劣㷖猰濼霋僽剪⸉✵

23

28 https://www.sohu.com/a/205238399_99951566
29 㩍繠梤.担✵곿涸㷖⛴:♧猫〳餴⦶ꊹ涸侅㷖垷䒭[J].Ⰼ椕侅肫㾝劅,2003,32(03):62-66.



Ⰼ椕劣㼭㷖➃䊨兰腊侅肫佅丒梠㞯涯淼⛼
INTERNATIONAL�REPORT�OF�SUPPORTIVE�ENVIRONMENT�ON�ARTIFICIAL�INTELLIGENCE�COURSES�IN�K-12�

곿鍒Ɀ涸⸔䩛կ㔔姼곿⡲⚹㷖⛴涸饰挿堡禹ⵌ担✵곿䒭㷖⛴腊や

剣佪㹊倶կ
呩⢾ꫬ䀙➃䊨兰腊痦♧靃30

呩⢾担劥⥌䜂霪靃玐僽2020䎃劣㕂ꫬ䀙䋑䃡㿋⼓涸♧㖞➃䊨兰腊Ⱆ
䒓靃⚺雷➃⚹ꫬ䀙䃡㿋⼓痦✳㹊낉㼭㷖涸⥌䜂䪮助侅䋗鿓僱謟կ

侅㷖㼆韌㼭㷖㔋䎃紩㷖欰կ
靃玐ⰻ㺂➃䊨兰腊劼㐼霋ⵆˋˋ➃膿霋ⵆ涸担劥⾲椚կ
㹊倶鵂玐ず㷖及⡹及腊㢿㖈1ⴔꛦⰻ➢鵯❈撑晙劣漏⸔罈䋗䘯

鸟䪪ⵌ䕖Ⳮず㷖涸䨾剣撑晙に鵯僽劥㛔靃涸⚺雷侅䋗㖈䒓㨤傞ぢず㷖
及䲿ⴀ涸곿կ侮功靃㛔Ⱏⴔ⚹♲功⚺銳鿈ⴔկ㖈痦♧鿈ⴔ靃㛔䒸Ⰶ梠蒜
侅䋗ぢ㷖欰及䋒縨⚙功㼭康䧬䪪ⴀ歏腰湱ⱃ劣厤⡙ず㷖涸Ⰼ鿈撑晙ㄤ㖈

12䓎撑晙劣䪪ⵌ湡叻㼆韌կ罏僽♧功♶〳腊㖈錞㹁涸傞ꢂⰻ参➃威㸤䧭
涸⟣⸉歋姼䒸ⴀ痦✳鿈ⴔˋˋ➃膿翸碫ㄤ➃膿霋ⵆ涸担劥⾲椚雷

鍒ㄤ雭雿կ痦♲鿈ⴔ僽㹊낉䱲瑕侅䋗雮㷖欰䭽撑♧㹁涸姿낢㖈
SenseStudy AI㹊낉䎂〵劣欽Python綘玐鵳遤㹊낉雵䔶㹊낉侨䰘鸑鵂㹊
騨呢⠔➃䊨兰腊僽㥵⡦㹊梡➃膿翸碫䎇㖈㹊낉絕勲属参䵂程䒸乾ㄤ暟崨劼

㐼➃瘝⚹⢾雷鶣➃䊨兰腊涸㹊꣢欰崞䎾欽կ㷖⛴倰岁涸鷓䔲䭷㼋27կ♶ず
✵⠛絡涸参곿⚹靃㛔㼋Ⰶ涸䒸㶩䔲㸤䧭Ⱖ⸆腊属ꥥ⽰㽠鄄⚗䒙䧴僽㖈

㸤䧭濼霋㷖⛴属侅䋗ⱄ䲿ⴀ礵䗱霃雦涸곿絆絉㷖欰鵳遤雭雿կ㖈担✵
곿䒭㷖⛴劣䨾剣涸㷖⛴崞⸓鿪僽㔵絗满失㨤곿罜㾝䒓功呢濼霋涸蜦尊
ꥧゎ㖈鍒Ɀ곿涸鵂玐劣㷖猰濼霋僽剪⸉✵곿鍒Ɀ涸⸔䩛կ㔔姼곿

⡲⚹㷖⛴涸饰挿堡禹ⵌ担✵곿䒭㷖⛴腊や剣佪㹊倶կ
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30 https://tech.ifeng.com/c/7t31ZAqMhOz
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3. 呢낉䒭侅㷖㹊騨

呢낉䒭侅㷖僽♧猫鸑鵂㹊騨雩霋ワ㔵✲暟参即魧絑⾎䠭濼ծ椚鍒ծ
䠭䝎ㄤ낉霆侅㷖ⰻ㺂涸侅㷖垷䒭㸐⺫ゎ满蕯䎁担劥暵䖄呢낉㷖⛴僽♧功
㷖⛴鵂玐呢낉㷖⛴僽参呢낉⚹担炄涸䭯絯鵂玐呢낉㷖⛴僽㖈鳻霆㼆用劣

鍒ⱿⱾ瑲涸鵂玐瘝31կ鵯♧侅㷖垷䒭ず呋僽痗展䒊匬⚺⛐㷖⛴錜⽰㷖⛴僽
⚺呢⚺⸓䒊匬涸鵂玐կ㖈呢낉䒭侅㷖涸鵂玐劣㷖⛴罏功呢涸雩濼ծ䞔䠭ㄤ

遤⚹ⴔⵆ〳参㼆䎾㔋功〄㾝媯㖈雩濼倰功呢絑⾎✫湡叻㹁ぢծ濼霋
䱹「ծ濼霋ⰻ⻊ծ濼霋鴲獴涸鵂玐㖈䞔䠭倰功呢絑⾎䞔䠭곫劍ծ䞔䠭
蟟⸓ծ䞔䠭Ⱏ뚅ծ䞔䠭⼮⼶㖈遤⚹倰功呢⠔絑⾎곫⛴䠭濼ծ崞⸓呢ծ

ⰻ溁❜崨ծ侮展翫禹涸鵂玐32կ
呩⢾zhorai 33 34

呩⢾担劥⥌䜂Zhorai僽Mit㯮呢㹊낉㹔涸♧功㔙ꢭ䒓〄涸傋㖈ぢ㼭㷖
⯄留侅䱇劼㐼㷖⛴嚋䙁涸⠔霢➿椚կ
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31 齠参纈,됓厣牬,倶匊,꣥ꥥⱙ,䧹䮷寐.参㷖欰⚹⚺呢涸呢낉䒭侅㷖垷䒭䱲程ˋˋ➢濼霋ⵌ
兰䢴[J].넞瘝䊨玐侅肫灇瑕,2016(05):122-128.
32䓎要.呢낉䒭侅㷖垷䒭崯區[J].㔋䊛侅肫㷖ꤎ㷖䫣,2006(06):63-64.
33 https://docs.google.com/document/d/1yjJzqgWv-qZqbcN6ZvkC40_
j9S8JYZrW4n LNgoyyqI/edit#heading=h.x31qlciehax2
34 https://zhorai.readyai.org/activity-1

㕃 4�➃膿霋ⵆ靃玐侅㷖鵂玐䨔㕃
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侅㷖㼆韌ぢ3-5䎃紩涸㷖欰
靃玐ⰻ㺂㷖欰㖈鵯功䎂〵♳♸➃䊨兰腊㼆霢➿椚❜靍✫鍒♸劼㐼

涸荈搬❜医ծ劼㐼㥵⡦㷖⛴ծ劼㐼㥵⡦邍爙⥌䜂涸濼霋ㄤ䲀椚参对姼碫➿

椚涸爢⠔䕧ㆇկ㷖欰侅兰腊呢剣堡⸓暟涸濼霋兰腊呢咨欽⯓낉濼霋枣崵⸓
暟勻荈ㆭ功欰䙖禹絡կ㖈鵯功鵂玐劣㷖欰㷖⛴劼㐼䠭濼ㄤ䲀椚参对➃䊨
兰腊⠡椚կ

4. 功䚍⻊㷖⛴㹊騨
侅肫㖈➃䊨兰腊䪮助涸䕧ㆇ♴䗳㼜〄欰」ꬠկ功䚍⻊㷖⛴僽♧功䖎

㺈岌涸助露㖈絁㷖⛴곭㚖⚁㹻鵄⯘·尪㼷兜倛㼜功䚍⻊㷖⛴㹁⛐⚹絕
展㷖⛴罏涸宠ծⰣ馰♸腊威涸㷖⛴35կ功䚍⻊㷖⛴僽繠㕂鵂40䎃勻涸侅
肫湡叻Ⱖ㹁⛐僽䲿⣘㷖⛴餴彂ㄤ鷓䎾㷖⛴罏宠ㄤ腊威涸崞⸓կ㥵➚涸獴

⸓䪮助ծ➃䊨兰腊䪮助䊺絑〳参⚹功䚍⻊㷖⛴䲿⣘暟椚ㄤ爢❜梠㞯䪮助㖈
侅肫劣涸鵘欽⚹䪮助㟞䔂㘗㷖⛴կꥥ满䪮助涸䘯鸟〄㾝参对⥌䜂餴彂涸♶

倗动㺢咨䖤㷖⛴罏腊㢿㖈靃㛔⛓㢪䭯絯㷖⛴呢낉կⵄ欽劼㐼㷖⛴䪮助〳参
㼆㷖⛴罏❡欰涸侨䰘鵳遤ⴔ區䲿⣘♸Ⱖ㷖⛴邍梡湱⼐ꂁ涸侅㷖崨玐䎇呏
䰘♶ず涸䞔㞯䲀鷐♶ず涸㷖⛴ⰻ㺂կ

㖈功䚍⻊㷖⛴劣荈鷓䎾禹絡䎾欽⼧ⴔ䎛岌鵯僽䭷〳参鸑鵂劼㐼㷖
⛴ㄤ帿䏞㷖⛴涸䪮助㼆㷖欰涸遤⚹对䲀倗ⴀ勻涸濼霋鵳遤鷓䎾㖈䜄䔲涸

傞⦫➝Ⰶ㷖⛴絛ⴀ剣佪涸䲿爙ㄤ佅䭯կ⚂荈鷓䎾禹絡霃雦ⴀ勻♶僽⚹✫剏
➿罈䋗罜僽刿㥩涸鳇⸔侅㷖㖈19⚆紬60䎃➿饰繠㕂涸擎鿈ⴔ㷖吥
㽠䒓㨤ꅷ欽✫功➃㷖⛴涸倰䒭կ繠㕂涸❇끩鷦䭆剣担✵帿䏞㷖⛴涸㕃⫸霋

ⵆ䪮助㖈➃膿霋ⵆծ䞔絬 ⴔ區瘝倰〳参佅䭯㷖欰涸功䚍⻊㷖⛴兰腊
露갉ծ翜㣔劼㐼➃〳参鍒瘷㷖欰涸毟ꦼ곿կ㖈劣㕂剣艗雴艗雴湡䊺䒊

用✫➃䊨兰腊㹊낉㹔参对艗雴匹涸擎侨䰘㢅椚腊威⢾㥵兰腊ꢓ⽷ծ⡲⚌
兰腊䪠佖䪮助ծ露갉霋ⵆ䪮助参对➃膿霋ⵆ皊ⵌ瘝կ㖈劣㕂㷖吥㥵卓腊
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35 ⲇ,➰嘽僕,騟儯傒.➃䊨兰腊傞➿涸功䚍⻊㷖⛴ˋˋ霄㕂꣢衼ぜ㖈絁㷖⛴곭㚖⚁㹻鵄
⯘·尪兜㼷倛侅䱇[J].劣㕂歏⻊侅肫,2021(06):69-74.
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ㄤⰖ展⡲䎇䒊用葻㥩涸⠑吴堡禹䎾霪〳参刿㥩㖑佅䭯功䚍⻊㷖⛴կ
5. 导䋗靃㛔
导䋗靃㛔剒⾲㨤涸䕎䒭僽絆絉名猖侅䋗䔶ⵖ侅㷖餴彂⯕渹ꂁ鷐ⵌⱚ

统劣㼭㷖鿈ⴔ剏➿梡㖞侅㷖侅䋗涸侅㷖⟣⸉կꥥ满猰䪮涸鵳姿梡㖈涸导
䋗靃㛔僽䭷➃䊨兰腊侅肫劼㐼➃ㄤ侅䋗Ⱏず㖈靃㛔䪬䬐侅㷖䊨⡲歋➃䊨兰
腊侅肫劼㐼➃䪬䬐侅䋗涸鿈ⴔ侅㷖⟣⸉䎇䲿⣘功䚍⻊㷖⛴剪⸉涸倝㘗靃㛔

垷䒭կ
厤劣㷖涸侨㷖靃㛔շ♧⯋✳妃倰玐ո侅㷖湡叻僽㷖欰濼麤♧⯋✳妃

倰玐涸嚋䙁腊㢿擿絅㖑䪾♧⯋✳妃倰玐侮䧭♧菚䕎䒭կ㖈鵳遤㷖⛴罏ⴔ區
傞侅䋗呏䰘➃䊨兰腊侅肫劼㐼➃䲿⣘涸㷖䞔侨䰘㼆铭紩涸㷖欰剣侮呢涸✫
鍒䎇剣♧功禹絡ⴔ碫կⵄ欽濼霋㕃靶䪮助㼜♸♧⯋✳妃倰玐剣堡涸濼霋

挿ッ梡ⴀ勻կ㖈㷖⛴ⰻ㺂涸ッ梡倰侅䋗鷥䭊♧⯋✳妃倰玐涸㼋Ⰶ䞔㞯
鸑鵂露갉䱽ⵖ➃䊨兰腊侅肫劼㐼➃㼜錠곸䫏㼘ⵌ歏㶩涯匣♳կ㷖欰鸑鵂兰

腊獴⸓絊畮♳㼜곿⠛鳕絛➃䊨兰腊侅肫劼㐼➃侅肫劼㐼➃ꥥ劼鷥䭊♶ず
涸㔐瘷倰䒭㔐䎾㷖欰偽岁鍒瘷涸곿⠔껩絛侅䋗畮կ靃㛔㸤絕属➃䊨
兰腊侅肫劼㐼➃呏䰘劥㛔靃涸㢴絊畮껩侨䰘㹊傞⚹侅䋗ッ梡⽀功㷖⛴罏

涸霉⟟䫣デ参对侮功铭紩涸㷖⛴䞔ⲃ36կ
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㕃5�厤劣㷖导䋗靃㛔

36 寝傞Ȿ, 倰嵳⯕, 䓎뚟,瘝. ➃䊨兰腊侅肫劼㐼➃佅䭯♴涸倝㘗"导䋗靃㛔"灇瑕--Ⱟ雿"➃
劼⼸ず"侅㷖霃雦♸劢勻㾝劅[J]. 侅肫猰㷖俒䶰, 2019, 38(1):3.
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6. 兰䢴靃㛔垷䒭

➃䊨兰腊㖈劣㼭㷖侅肫䪮助劣涸鵘欽⟟⧩䖤参呢梡꧋劣呢梡⚹♸擎
侨䰘䪮助涸帿䏞輑展կぐ㖑涸湱堡劼匬姻满威✵匬䒊担劥涸侅肫擎侨䰘䎽

䎇⸖威匬䒊侅肫侨䰘涸ⴔ區♸䎾欽垷䒭կ侅肫侨䰘涸䎾欽㖞兞⚺銳呢梡㖈侅
♸㷖⚙功絶䏞կ担✵侨䰘㷖欰涸㷖⛴朐ⲃ䖤参㸤侮雵䔶㷖⛴䎂〵〳参䲀
鷐㹁ⵖ⻊ⰻ㺂侅䋗㽠〳参鵳遤刿Ⱘꛏ㼆䚍㖑⠛䱇կ

劣㕂䧭鿪䋑嵳忡㼭㷖♲䎃紩涸靃㛔♳ⵄ欽✫猰擎雴굷薉露ゑ霹餘ꆀ唬
崵禹絡կ薉露ゑ⛼腊威崵霉ⴔ⚹⚙猫곿㘗⽀〣剽靀ㄤ露〣剽靀㷖欰䨥㥩

羭劼属鵳遤瘷곿կ侅䋗㖈属〵〳参㹊傞港䱽嫦〵雦皾劼涸䞔ⲃ✫鍒㷖欰涸
瘷곿朐䙖烁⥂唬崵Ⱆ䎂կ㖈霉听絕勲属禹絡荈⸓欰䧭铭紩䫣デㄤ㷖欰功
➃䫣デ罈䋗参对㷖欰㖲〳㖈䎂〵♳叅溏功➃䧭絫参对铭紩侮呢䞔ⲃ㼜雦

皾劼荈⸓霉ⴔ䒸Ⰶⵌ霉听劣կ
㖈嵳忡㼭㷖兰腊露갉霉崵禹絡♶➑⸔威薉露ゑ霹罌霚㖈傈䌢侅㷖

劣饰ⵌ鳇⸔⡲欽կ靃㛔♳侅䋗絆絉薉露馰堡〡露雲絅㷖欰靀薉露禹
絡㹊傞霉⟟霏倗露갉곿䎇剣♧ꝶゑⱗ⸆腊霃縨Ⲹ鲽侅䋗餏䬐կ欰䧭
涸霉崵䫣デ〳参礵ⲥ㹁⡙㷖欰謭䓳挿䲀⸓㹊梡㔔勞倶侅կ
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㕃6�㷖欰鵘欽兰腊露鎊崵霉禹絡



痦㔋畎
K-12➃䊨兰腊皾岁ㄤ
侨䰘

劥畎㼆➃䊨兰腊呍䗱䪮助涸皾岁鵳遤✫皍銳涸霹僈䎇⚂㼆湡鷓展

K-12涸䒓佞侨䰘꧋鵳遤✫癃鷥䲀虛✫鿈ⴔ侨䰘꧋կ
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皾岁⽰怵皾岁劣俒ぜ獦ⴀ荈շワ냦皾絑ո皾岁薉俒ぜ⾲
⚹algorism䠑䙼僽䬘含侨㶶涸鵘皾岁ⴭ罜薉俒ぜ獦Algorithm勻
荈✵9⚆紬岚倛侨㷖㹻al-Khwarizmi㖈18⚆紬怵」⚹algorithmկ妍

Ⳝꅽ䖤皾岁鄄➃及雩⚹僽〷♳痦♧功皾岁կ➃䊨兰腊担炄㽻〳参䭽撑皾岁ծ
皾威♸侨䰘鵳遤ⱄ妃ⴢⴔ37կ 皾岁㽻⺫䭍港漛㷖⛴ծꬋ港漛㷖⛴ծ䔂⻊㷖
⛴ծ鴲獴㷖⛴ծ帿䏞㷖⛴瘝ⰻ㺂38皾威㽻⺫䭍AI蓿晙ㄤAI雦皾卹匬侨
䰘㽻⺫䭍侨䰘㢅椚ծ侨䰘⪰㶸ծ侨䰘䮔䱡瘝ⰻ㺂կ䪮助㽻呏䰘皾岁欽鸀〳
ⴢⴔ⚹雦皾劼錠錣ծ露갉❜医ծ荈搬露鎊㢅椚կ雦皾劼錠錣⺫䭍㕃⫸霋ⵆծ

錠錣霋ⵆծ錠곸霋ⵆ瘝ⰻ㺂露갉❜医⺫䭍露갉展䧭ծ㡮갉霋ⵆծ㡮紻霋ⵆ
瘝ⰻ㺂荈搬露鎊㢅椚⺫䭍⥌䜂椚鍒ծ俒㶶吥㼆ծ劼㐼缺霖ծ荈搬露鎊欰䧭
瘝ⰻ㺂կ

4.1鷓展K-12涸➃䊨兰腊皾岁

30

37 匹䊛, 唀槡, 桬嵞Ⰼ,瘝. ➃䊨兰腊皾岁㖈㕃⫸㢅椚劣涸䎾欽ⴔ區[J]. 歏㶩⚆歲,
2021(16):2.
38 Tyugu E, Tyugu Ė K. Algorithms and architectures of artificial intelligence[M].
IOS Press, 2007.

㕃7�➃䊨兰腊涸呍䗱䪮助
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l K-12➃䊨兰腊皾岁爙⢾

嫦猫➃䊨兰腊䪮助鿪僽䖎㢕细涸嫱㥵劼㐼㷖⛴傁嶍对絡雦
㷖ծ⥌䜂雿ㄤ䱽ⵖ雿瘝侨㷖担炄鵮⺫ゎⰦ➭ꬋ侨㷖涸濼霋կ鵯

❈䪮助鿪ꬋ䌢⚁⚌㼆✵K-12㷖欰勻霹♶銳㼆霫絈䱍䳣厤功㢕细皾岁
〫銳✫鍒皾岁涸担劥⾲椚ծ䎾欽곭㚖ծ咨欽倰岁瘝կ㔔姼䧮及鷥尊✫⚙
功Ⱙ㘗涸➃䊨兰腊皾岁鵳遤爙⢾կ

˟➃膿霋ⵆ䪮助
1➊⛎僽➃膿霋ⵆ

➃膿霋ⵆ僽♧猫䪮助欽✵鸑鵂㢅椚〳錛功➃膿鿈涸錠곸䌅䧴侨㶶㕃⫸
勻낉霆䧴霋ⵆ功➃涸魧句39կ歋✵雦皾劼⻊涸鿈霋ⵆ嶍对崵ꆀ➃涸欰椚暵
䖄鿈霋ⵆ禹絡鄄䔱碫⚹欰暟霋ⵆկ鿈霋ⵆ䪮助剣Ⳝ猫♶ず涸倰岁⡎

㸐及鸑䌢㼜㕃⫸劣涸鿈暵䖄♸侨䰘䎽劣⺫ゎ涸鿈暵䖄鵳遤嫱鳅40կ鿈
霋ⵆ禹絡㖈兰腊䩛劼ㄤⰦ➭䕎䒭涸䪮助㥵劼㐼➃♳䖤ⵌ✫刿䎛岌涸䎾欽կ

⢾㥵险㻋〳参咨欽鵯猫䪮助勻霋ⵆ月縡㱿毟➃䧴罏僽➭♧❈䎾欽⺫䭍荈
⸓㕃⫸程䒸ծ錠곸港䱽ծ➃劼❜医瘝կ

2➃膿霋ⵆ欽ⵌ✫➊⛎皾岁

➃膿霋ⵆ皾岁僽⟣⡦鿈唬崵ㄤ霋ⵆ禹絡䧴鲱⟝涸担劥絆䧭鿈ⴔկ ⚁
㹻㼜鵯❈皾岁ⴔ⚹⚙猫劣䗱倰岁41痦♧猫Ⳝ⡦倰岁⣩ꅾ✵⼓ⴔ暵䖄կ➃膿

霋ⵆ䪮助劣鄄䎛岌ꅷ欽涸⼓㚖暵䖄ⴔ區皾岁㸐輑展✫雦皾劼㕃⫸㢅椚䪮助
♸欰暟絡雦㷖⾲椚✵♧呢ⵄ欽雦皾劼㕃⫸㢅椚䪮助➢錠곸劣䲿尊➃⫸暵䖄
挿ⵄ欽欰暟絡雦㷖涸⾲椚鵳遤ⴔ區䒊用侨㷖垷㘗⽰➃膿暵䖄垷匣կ尤♧

猫撑晙雦ꆀ絡雦倰岁欽✵➢㕃⫸劣䲿尊⧩搬属㼜鵯❈⧩♸垷匣鵳遤嫱鳅
参覆ꤑ倰䊵կ➢擎倰ぢ勻霹皾岁⛲〳参ⴔ⚹⚙功刿鸑欽涸碫ⵆ㽠僽担✵
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39䊩艗.➃膿霋ⵆ䪮助絾鶣[J]. 鲱⟝㼋ⴚ, 2017(2):4.
40 Deng J, Guo J, An X, et al. Masked face recognition challenge: The insightface
track report[C]//Proceedings of the IEEE/CVF International Conference on
Computer Vision. 2021: 1437-1444.
41 Adjabi I, Ouahabi A, Benzaoui A, et al. Past, present, and future of face
recognition: A review[J]. Electronics, 2020, 9(8): 1188.
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鿈ⴔㄤ侮呢垷㘗կ罏⣩ꅾ✵鿈暵䖄䎇ⴔ區Ⱖ瑟ꢂ侨ㄤ♸Ⱖ➭暵䖄涸

湱堡䚍罜侮呢倰岁㼜➃膿錠⚹侮功⽀⯋կ➃膿霋ⵆ䨾嶍对ⵌ涸皾岁剣⽷獤
牟絑緸絞CNNծEIGENFACESծFISHERFACESծPCAծSVM瘝կ

3➃膿霋ⵆ䪮助㖈㷖吥劣涸䎾欽

鿈霋ⵆ䪮助梡㖈姻㖈ⰖⰟ欰崞涸ぐ功倰䒸Ⰶկ鵯⺫䭍㼜鿈霋ⵆ
ㄤ鿈唬崵鴽鸟侮展ⵌK-12侅肫劣参鍒Ɀ吥㔩㸝Ⰼ荈⸓岤ⱃㄤ㷖欰䞔

絬唬崵瘝곿42կ㖈鵯猫剣✰雳涸胜兞♴䧮及銳罌贊㼜鵯고䪮助䎾欽✵
暵㹁涸侅肫梠㞯劣կ

鿈霋ⵆ䪮助涸♧功瑲ⴀ涸侅肫䎾欽僽吥㔩㸝Ⰼ43կꤑ✫霋ⵆ劢絑䱇终
涸Ⰶ⤀罏⛓㢪鵮䒓〄✫禹絡参唬崵錠곸㼆韌僽や剣䶀䌄⽭ꤗ暟ㅷⰆ吥կ
鿈霋ⵆ㖈㷖吥涸尤♧功䎾欽僽ⴀ港䱽鵯呋〳参鼙⯝侅䋗♳靃挿ぜ䨾鸣

䧭涸傞ꢂ嵠餩䧴罏僽麰怩կꤑ姼⛓㢪㖈霪곭㚖涸灇瑕ㄤ〄㾝䫣デ霹唬崵
瀊兽涸鿈⸓⡲⽰䞔絬唬崵〳参霆僈㷖欰㼆✵霪靃玐僽や䠭Ⱓ馰

参⤑㹊梡功䚍⻊侅㷖㹊傞唬崵ⵌ㷖欰涸䞔絬㽠〳参对傞ㆇ䎾렽娟㷖欰
及獤匧ゑ靃䧴医⸓կ鵯❈禹絡鿪〳参漏⸔侅䋗鵳遤侅㷖崞⸓կ

˟Ɀ瘻吆皾岁

1➊⛎僽Ɀ瘻吆皾岁
Ɀ瘻吆僽剒䎛岌咨欽ㄤ剒㹊欽涸劼㐼㷖⛴皾岁⛓♧44㸐嶍对ⵌ涸侨㷖

♶㢴ꬋ䌢㺂僒咨欽ㄤ鍒ꅺկⱿ瘻吆皾岁㾩✵「港漛㷖⛴皾岁涸㹻偛կ♸Ⱖ
➭「港漛涸㷖⛴皾岁♶ずⱿ瘻吆皾岁⛲〳欽✵鍒Ɀ㔐䔱ㄤⴔ碫곿կ咨欽
Ɀ瘻吆涸湡叻僽䒊♧功㛆雲垷㘗霪垷㘗〳参鸑鵂㷖⛴➢⯓侨䰘㛆雲

侨䰘䲀倗ⴀ涸皍⽀Ɀ瘻錞ⴭ勻곫崵湡叻」ꆀ涸紩ⵆ䧴⧩կ

32

42 Andrejevic M, Selwyn N. Facial recognition technology in schools: Critical
questions and concerns[J]. Learning, Media and Technology, 2020, 45(2): 115-128.
43 Parmar D N, Mehta B B. Face recognition methods & applications[J]. arXiv
preprint arXiv:1403.0485, 2014.
44 Charbuty B, Abdulazeez A. Classification based on decision tree algorithm for
machine learning[J]. Journal of Applied Science and Technology Trends, 2021,
2(01): 20-28.
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2Ɀ瘻吆皾岁㖈㷖吥劣涸䎾欽

㷖欰鷥靃禹絡涸錞ⴢㄤ霃雦暵ⵆ㢕细嶍对ⵌ㢴猫皾岁45կず傞鷥靃
禹絡僽や展椚ծ猰㷖湬䱹䕧ㆇⵌ侮功鷥靃侅㷖餘ꆀ参对㷖欰㼆鷥⥝靃涸獤匧

䚍կꅷ欽Ɀ瘻吆皾岁ㄤⰦ➭䪮助♧饰㼆㷖欰⥌䜂鵳遤絡♧ⴔ碫絾展ⴔ區
㷖欰涸昶㥩ㄤ宠参㹊梡湡叻侨䰘䮔䱡կꤑ✫〳参㖈㷖欰鷥靃禹絡〄䮦⡲
欽鵮腊㢿㖈넞吥侅⸉盗椚劣䎾欽46կ湡넞瘝ꤎ吥涸➃侨馊勻馊㢴⚹

✫⤛鵳㷖吥展椚ծ猰㷖涸〄㾝ⴔ碫錞ⴭ僽腊⚹侅⸉盗椚罏䲿⣘♧❈漏⸔
䨾参Ɀ瘻吆皾岁㖈鵯⚙倰饰ⵌ✫♧㹁⡲欽կ

l 皾岁䊨Ⱘ对呥卹

湡➃䊨兰腊担炄䚍皾岁䊺絑鳅⚹䧭擿ぐ擎可⚌紹紹〄威䒊霃皾
岁垷㘗䊨Ⱘ䎽䎇㼜Ⱖ㼓鄳⚹鲱⟝呥卹⣘䒓〄罏咨欽〳参霹鲱⟝呥卹僽

皾岁涸䊨玐㹊梡կ可⚌涸鲱⟝呥卹㹊梡剣彂ㄤ䒓彂⚙猫䕎䒭参♴⚿綘
玐䊨Ⱘ对呥卹涸鿪㾩✵䒓彂고湡〳参⯝餩咨欽կ
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45 Fiarni C, Sipayung E M, Tumundo P B T. Academic decision support system for
choosing information systems sub majors programs using decision tree
algorithm[J]. Journal of Information Systems Engineering and Business
Intelligence, 2019, 5(1): 57-66.
46 Long X, Wu Y. Application of decision tree in student achievement
evaluation[C]//2012 International Conference on Computer Science and
Electronics Engineering. IEEE, 2012, 2: 243-247.

ぜ獦 简介 地址

Scratch

Scratch僽歋띿溁椚䊨㷖ꤎ䒓〄涸♧功⯝餩고湡

⚺銳僽⚹8荛16㿨䎃륁涸㷛㶩霃雦涸⡎ぐ功䎃륁
媯涸➃纈〳参咨欽Scratch鵳遤⡲ㄤⴔ❧կ䎃䎓
♧挿涸㷛㶩〳参霚霚ScratchJr鵯僽⚹5荛7㿨鿪

㷛㶩霃雦涸皍⻊晜涸Scratchկ

https://scratc
h.mit.edu/

邍6➃䊨兰腊綘玐䊨Ⱘ
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ぜ獦 简介 地址

Tensor
Flow

TensorFlow僽歋Google䒓〄涸♧功担✵侨䰘崨綘
玐涸䒓彂呥卹鄄䎛岌欽✵ぐ碫➃䊨兰腊皾岁涸㹊
梡կTensorFlow佅䭯CծPythonծJava瘝㢴猫綘

玐露鎊⯈雽㖈⟣⡦CPU䧴GPU♳鵳遤雦皾偽雿
僽〵䒭劼ծ剪⸉㐼鵮僽獴⸓霃㢊կ

https://tenso

rflow.google.
cn/

Microsoft�
Cognitive�
Toolkit�
(CNTK)

CNTK僽歋䗎鲱Ⱆ䒓〄涸♧功⯝餩ծ䒓彂涸㉁⚌
紩➃䊨兰腊䒓〄䊨Ⱘ呥卹կ㸐ⰻ縨✫㢴猫➃䊨兰腊
絑Ⱙ皾岁〳参䘯鸟匬䒊䎇雲絅♧❈崨遤涸帿䏞㷖

⛴禹絡կCNTK僽ꅷ欽C++䒓〄涸⡎䌢䌢咨欽
Python玐䎸鵳遤靈欽կ

https://docs.
microsoft.co
m/en-

us/cognitive-
toolkit/

Pytorch
PyTorch僽歋Facebook➃䊨兰腊灇瑕ꤎ䒓〄涸♧

功䒓彂涸Python劼㐼㷖⛴䎽〳䲿⣘䔂擎涸担✵
GPU⸈鸟涸䓎ꆀ雦皾ず傞佅䭯⸓䙖牟絑緸絞կ

https://pytor
ch.org/

邍7➃䊨兰腊䒓〄呥卹

ぜ獦 简介 地址

App�
Inventor

App�Inventor僽♧功㸤Ⰼ㖈絁䒓〄涸Android綘玐

梠㞯䫘䒙㢕细涸玐䒭➿瀦罜咨欽獤加䒭涸㛜〜岁
勻㸤䧭Android玐䒭կ㸐佅䭯⛙넞NXT劼㐼➃鷓
展Android失㷖罏䧴僽劼㐼➃失紩䒓〄կ

https://appin
ventor.mit.ed
u/

Python

Python僽➃䊨兰腊곭㚖劣咨欽剒䎛岌涸綘玐露鎊

⛓♧〳参偽綟㖑♸侨䰘絕匬ㄤⰦ➭䌢欽涸AI皾岁
♧饰咨欽կPython䭆剣擎ꆀ涸䊨Ⱘ䎽咨Ⱖ㖈➃
䊨兰腊綘玐倰剣满鳅擎涸名⸷կ

https://www.
python.org/

絯邍6➃䊨兰腊綘玐䊨Ⱘ
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鸑鵂㼆梡剣涸K-12➃䊨兰腊侅肫劣皾岁侅㷖涸叻ⲥծ⛼硂ծ䎂〵䚪絕

皾岁侅㷖⚰涸䮋䧶剣
1. ぐ㕂涸侅㷖叻ⲥ鵮䖉絡♧

2. 侅㷖ⰻ㺂涸곡䎸♸皾岁ꦼ䏞ꦼ参ꆀ⻊♸霉听
3. 医翫緸䎂〵㷖⛴梠㞯鵮剣鵳姿涸瑟ꢂ
4. 皾岁侅㷖♸担炄㷖猰侅㷖⛓ꢂ涸ꂁ展尵剣ⲥⴭ䧴呩⢾

ず傞兰腊侅肫涸〄㾝➠搬㶸㖈劢鍒Ɀ涸굥ꤗ兰腊侅肫屛椚굥ꤗծ兰
腊侅肫䪮助굥ꤗծ兰腊侅肫⠡椚굥ꤗծ侅䋗翟⚌剏➿굥ꤗ47կ㖈㼆✵➃䊨兰

腊涸侅㷖倰⛲㶸㖈霽㢴䮋䧶㥵侅䋗㼆靃玐⟟⧩ㄤ㹁⡙涸雩霋㼿儑♶駈ծ
吥ⰻ靃傞㸝䱗⼧ⴔ剣ꣳծ湱堡䋗餴⪰㢊参对㛆雲威ꆀ剣䨾緃⛘参对䒓㾝➃䊨

4.2�K-12➃䊨兰腊皾岁侅㷖⚥⚰涸䮋䧶

35

47 ゠⾏寐嶃蒁㕂靲鲻紳.➃䊨兰腊傞➿涸侅肫굥ꤗ对Ⱖ錞鼙[J].梡➿侅肫䪮助
202030(04):18-24.

ぜ獦 简介 地址

굷咙
(PaddlePa

ddle)

参涰䏞Ⱆ帿䏞㷖⛴䪮助灇瑕ㄤ⚌⸉䎾欽⚹担炄
僽劣㕂껷功荈⚺灇〄ծ⸆腊㸤㢊ծ䒓彂䒓佞涸❡
⚌紩帿䏞㷖⛴䎂〵꧋帿䏞㷖⛴呍䗱雲絅ㄤ䲀椚呥
卹ծ担炄垷㘗䎽ծ畮ⵌ畮䒓〄㤛⟝ㄤ动㺢涸䊨Ⱘ絆
⟝✵♧呢կ굷咙⸔威䒓〄罏䘯鸟㹊梡AI䟝岁䘯鸟

♳絁AI⚌⸉կ漏⸔馊勻馊㢴涸遤⚌㸤䧭AI餻腊㹊
梡❡⚌兰腊⻊⼮紩կ

https://www.
paddlepaddl
e.org.cn/

Keras

Keras僽♧功歋Python綘ⱗ涸䒓彂➃䊨牟絑緸絞䎽
〳参⡲⚹TensorflowծMicrosoft-CNTKㄤTheano
涸넞䎾欽玐䎸䱹〡鵳遤帿䏞㷖⛴垷㘗涸霃雦ծ
靈霚ծ霉听ծ䎾欽ㄤ〳錠⻊կ

https://keras.
io/

邍7➃䊨兰腊䒓〄呥卹



Ⰼ椕劣㼭㷖➃䊨兰腊侅肫佅丒梠㞯涯淼⛼
INTERNATIONAL�REPORT�OF�SUPPORTIVE�ENVIRONMENT�ON�ARTIFICIAL�INTELLIGENCE�COURSES�IN�K-12�

48 https://ai4k12.org/
49 劣㕂侅肫㷖⠔劣㼭㷖⥌䜂䪮助侅肫⚁⚌㨼プ⠔. 劣㼭㷖➃䊨兰腊靃玐䒓〄叻ⲥ霚
遤.2021. http://www.ttbz.org.cn/Pdfs/Index/?ftype=st&pms=51978
50 给蒁㶹⚸勭㫱눚꧆뛒.擎嚋䙁錠錭♴涸失劣➃䊨兰腊担炄⽀⯋霃雦对䎾欽
瘻 殜 䱲 程 [J/OL]. 梡 ➿ 鵴 騄 猌 侅 肫 :1-15[2021-08-06].https://doi.org/10.13927/
j.cnki.yuan.20210709.001.
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4.3�K-12➃䊨兰腊侅肫⚥皾岁侅㷖涸㾝劅

ꥥ满♧禹涸➃䊨兰腊叻ⲥ㥵AI4K1248ծ劣㕂劣㼭㷖➃䊨兰腊靃
玐䒓〄叻ⲥ49瘝涸〄䋒〳参溏ⴀぐ㕂銳⸓✫➃䊨兰腊侅肫遤⸓傋㖈
⚹K-12媯䒓㾝➃䊨兰腊ⰻ㺂涸侅㷖ⵖ㹁㕂㹻䭷⽂ծ⚹侅䋗䲿⣘餴彂湡䔶ծ
䒊用K-12➃䊨兰腊餴彂䒓〄爢⼓կ罜㼆✵Ⱖ劣涸皾岁侅㷖担劥⾲椚涸㷖

⛴䎾霪僽侅㷖涸ꅾ挿皾岁涸㷖⛴銳侨㷖ծ⥌䜂䪮助瘝㷖猰佅䭯㔔姼劢
勻㼆✵K-12➃䊨兰腊劣涸皾岁侅㷖䎾霪僽➢担炄㷖猰䒁⠽㼜皾岁㷖⛴㼆
䎾担炄㷖猰㷖⛴⨞ⵌ湱医佅丒䩞腊刿㺂僒⛲刿㥩㖑鵳遤皾岁㷖⛴կ

㼆✵➃䊨兰腊劣皾岁涸侅㷖〳参䒓㾝➃䊨兰腊呢낉靃玐雮劣㼭㷖
欰➢担劥涸䠭濼㽻擿䜪➃䊨兰腊䪮助ㄤ❡ㅷ䎾欽կず傞㖈劣㼭㷖侅肫媯

雮侅䋗㖈侅㷖劣幷鷳霃雦䙼絶参姼㛆Ⱞ㷖欰涸倝䙼絶ㄤ鸣䠑霋➢罜
漏⸔㷖欰䎾㼆劢勻➃䊨兰腊傞➿涸䮋䧶կ⚁꡶霃用➃䊨兰腊䎾欽靃玐〳参
雮㷖欰㖈고湡䒭㷖⛴ㄤ䱲瑕䒭㷖⛴劣䎾欽➃䊨兰腊կ鸑鵂➃䊨兰腊䎾欽靃玐
〳参〄㷖欰⚹劢勻鵳Ⰶ➃䊨兰腊䊨⡲㖞䨾⨞㥩ⲥ㢊կ鸑鵂翸搋✵고湡侮
呢灇〄崨玐霃縨➃䊨兰腊灇〄靃玐ⴔ區㹊꣢곿⤛鵳皾岁㷖⛴50կ

➃䊨兰腊梡䊺䧭⚹䔲⥌䜂ꬠㄐ涸꧋擎䧭罏罜➃䊨兰腊涸皾岁㹊梡
銳➃Ⱖ湡涸⛲僽⚹➃碫靐宠犷ⵄկ荝威✵➃䩞㛆Ⱞ涸㷖吥侅肫㖈劢勻〫⠔
」䖤馊勻馊ꅾ銳鵯㽠銳䧮及满滚✵劢勻帿Ⰶ䙼罌㷖吥侅肫涸咨ㄐ僽➊
⛎ծ䊨⡲ꅾ挿僽➊⛎կ〳参곫錛涸僽➃䊨兰腊侅肫♶䎾僽㼆➃䊨兰腊䪮助

兰腊侅㷖䨾鲱炽⟝梠㞯ꂁ㢊♳鵮♶ⵌ⡙կ姼㢪ぢ濼霋⪰㢊䊵䒗䚍匧擎
涸㷖欰纈呢擎鿈ⴔ侅䋗♶濼䨾䲃կ
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l ➿邍䚍AI䪮助곭㚖涸侨䰘꧋

参♴侨䰘꧋僽湡ꫬ㼱䎃➃䊨兰腊侅㷖劣䌢欽涸ꛏ㼆♶ずAI䪮助곭㚖涸
鿈ⴔⰩ㘗侨䰘꧋կ

37

崵霚䎇ꅷ欽倝Ⱓ➃䊨兰腊䪮助ㄤ䊨Ⱘ烁⥂侅䋗ㄤ㷖⛴罏涸侨䰘ꥧ猙
⥂䫡ㄤ侨䰘㸝Ⰼկ佅䭯㼆➃䊨兰腊곭㚖帿㽻妃⠡椚곿鵳遤珘㧆ծ劍涸
灇瑕烁⥂㊤欽➃䊨兰腊姺Ⱖ剣㹲䎾欽կⵖ㹁Ⰼ涸侨䰘⥂䫡岁錞参
对港盗呥卹⥂霆㼆㷖⛴罏涸侨䰘鵳遤展⛖⠡椚ծꬋ娂錠ծⰖ䎂ծ鷳僈ㄤ

〳㹎呍涸咨欽ㄤꅾ欽կ
ˋˋ䒸荈շ⻌❩Ⱏ霋ո痦29维

51 媯⚆굷륬㕂ꛭ. 㕂꣢嫱鳅錠ꅿ♴涸➃䊨兰腊侅肫䎾欽佟瘻[J]. 梡➿侅肫䪮助2019
29(03):12-18.

AI侨䰘㖈➃䊨兰腊㉁⚌⻊衅㖑劣〄䮦满♶〳剏➿涸⡲欽կ䔲♧功皾岁

垷㘗霃雦㥩属㽠銳擎ꆀ叻岤㥩涸侨䰘雲絅劼㐼➢罜咨䖤劼㐼刿⸈
兰腊䖤参㖈㹊꣢䎾欽㖞兞劣倶㾝䭗膃կ蕯䋞劅皾岁鵳♧姿䲿⼮䚍腊

ⴭ銳刿㢴礵絈⻊涸侨䰘⸈参雲絅♶倗鶛➿կ

4.4�鷓展K-12➃䊨兰腊侅肫涸侨䰘꧋

❠姿❠馋涸䎾欽⛲♶僽䪮助♸侅肫涸皍⽀〜⸈罜䎾霪馄馊➃䊨兰腊涸䊨

Ⱘ⻊㔐䔱侅肫涸劥溫ˋˋ⛲㽠僽霹侅肫䎾㔐䔱➃♸➃涸劥餘堡禹ㄤ⚁⚌
侅肫㷱⻊涸爢⠔翟腊♶湧湡注䬺⥌䜂䪮助罜㼜➃涸䎋犷⡲⚹侅肫涸鷅宠

湡叻51կ
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䪮助
곭㚖 名称 简介 下载地址

䩛ⱗ
霋ⵆ MNIST

MNIST僽♧功䩛ⱗ呢侨㶶涸㕃晙侨䰘꧋♧

Ⱏ絡雦✫勻荈250功♶ず涸➃䩛ⱗ侨㶶㕃晙կ
MNISTⴔ⚹雲絅꧋♸崵霚꧋⚙擎鿈ⴔⰦ劣
雲絅꧋♧Ⱏ⺫ゎ✫60,000�䓎㕃⫸ㄤ叻皊

罜崵霚꧋♧Ⱏ⺫ゎ✫10,000�䓎㕃⫸ㄤ叻皊կ

http://yann.l
ecun.com/ex
db/mnist/

㕃⫸
霋ⵆ

Image-
Net

Imagenet侨䰘꧋僽湡帿䏞㷖⛴㕃⫸곭㚖
䎾欽䖤ꬋ䌢㢴涸♧功곭㚖〳欽✵㕃⫸ⴔ碫ծ
㹁⡙ծ唬崵瘝灇瑕䊨⡲կ侨䰘꧋剣1400㢴♰
䌴㕃晙巑渷2♰㢴功碫ⵆⰦ劣剣馄鵂涰

♰涸㕃晙剣僈烁涸碫ⵆ叻岤ㄤ㕃⫸劣暟呢⡙
縨涸叻岤կ

https://imag
e-net.org/

㕃⫸
霋ⵆ

CIFAR-
10

CIFAR-10⺫ゎ10功碫ⵆ60,000功雲絅㕃⫸
䕙蒀㕃⫸擎㼭32x3210,000功崵霚㕃⫸կ
CIFAR-100ⴭ僽⺫ゎ100功碫嫦碫剣600䓎

㕃晙Ⱖ劣500䓎欽✵雲絅100䓎欽✵崵霚
鵯100功碫ⴔ絆䧭20功馄碫կ㕃⫸碫ⵆ㖲剣
僈烁叻岤կCIFAR㼆✵㕃⫸ⴔ碫皾岁崵霚勻

霹僽♧功ꬋ䌢♶ꝡ涸劣㼭錞垷侨䰘꧋կ

http://www.c
s.toronto.ed
u/~kriz/cifar.
html

露갉
霋ⵆ CHIME

CHIME僽欽✵露갉霋ⵆ䮋䧶饋CHiME
Speech�Separation�and�Recognition�
Challenge涸侨䰘꧋կ霪侨䰘꧋⺫ゎ✫雲
絅꧋ծ䒓〄ծ崵霚꧋♲鿈ⴔ嫦句ꅽ⺫䭍

✫㢴功䪋㡮㐼㖈♶ず㐾갉梠㞯♴涸侨䰘կ

http://spand
h.dcs.shef.ac.
uk/chime_ch
allenge/inde

x.html

荈搬
露鎊
㢅椚

SQuAD

倛㗞犷瘷㔐瘷侨䰘꧋SQuAD僽♧功倝

涸ꢓ靀椚鍒侨䰘꧋➢絶担涰猰劣䲿捃ⴀ涸
곿絆䧭嫦功곿涸瘷呩鿪僽湱䎾媯衅涸
♧媯俒劥կ㖈500㢴眜俒畎劣剣馄鵂10♰功

瘷㼆կ

https://rajpur
kar.github.io
/SQuAD-
explorer/

邍8➿邍䚍AI䪮助곭㚖涸侨䰘꧋
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䎾欽
곭㚖 名称 简介 下载地址

ⱚ⚌ 厾墰

厾墰侨䰘⺫ゎ2690�䓎䌄岤ꅺ涸厾墰㕃⫸

1056�x�1056�⫸稇⺫ゎ㛆雲ծ낉霆ㄤ
崵霚♲功㶩꧋կ嫦功厾墰㕃晙鿪ꅷ尊✫♶ず
錭䏞ㄤ㖈♶ず涸撑僈维⟝♴㢴妃䬝䶑կ⽀功
宐卓欰䧭✫擎紨100�䓎㕃⫸կ

https://githu

b.com/softw
aremill/lemo
n-dataset

欰暟
㷖

浓氿絈
脅禹涰
猰Ⰼ⛼

侨䰘꧋
CCLE

CCLE銻渷♲⼧㢴猫絆絉勻彂涸1000㢴猫➃
碫浓絈脅禹鵳遤✫擎錞垷帿䏞崵䎸侮展✫
DNA瑲」ծ担㔔邍鴪ㄤ厩蒀呢䭡餍侨瘝麰⠛

⥌䜂կ霪侨䰘䎽䊺絑䧭⚹浓氿担㔔絆㷖涸叻
ⲥ罌侨䰘䎽⛓♧կ

https://sites.

broadinstitut
e.org/ccle

孞⦫

蚚Ⱎ㣔
孞侨䰘
䎂〵

KNMI

蚚Ⱎ㣔孞侨䰘䎂〵KNMI擎紨剣247功侨
䰘꧋Ⱖ劣⺫ゎ71功孞⦫侨䰘꧋ծ78功꣭宐
侨䰘꧋ծ7功㖑对㡮㷖侨䰘꧋ծ13功⯕

对鳒㼘侨䰘꧋ծ33功庛䏞侨䰘꧋ծ7功㣔孞
곫䫣侨䰘꧋ծ38功굥侨䰘꧋կ

https://datap

latform.knmi
.nl/

㢕细
緸絞

倛㗞犷
GraphB
ase

倛㗞犷GraphBase僽欰䧭ㄤ乼⡲㕃䕎ㄤ緸
絞涸玐䎸ㄤ侨䰘꧋涸꧋展կ姼鲱⟝⺫僽倛㗞
犷擎㷖涸Donald�Knuth�涸䊨⡲姼鲱⟝涸
剒倝晜劥㨤絊歋倛㗞犷擎㷖雦皾劼猰㷖禹涸
⼢ぜ ftp�䲿⣘կ

https://www
3.cs.stonybro
ok.edu/algori
th/implemen

t/graphbase/
implement.s
html

邍9➿邍䚍⚁⚌涸侨䰘꧋
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䎾欽
곭㚖 名称 简介 下载地址

劼㐼
㷖⛴

UCI劼㐼
㷖⛴䎽

UCI劼㐼㷖⛴䎽⺫ゎ✫588功ぐ碫劼㐼㷖⛴湱
堡涸侨䰘꧋Ⱖ劣傁剣⫸Iris鵯碫絑絑Ⱙ侨䰘
꧋⛲⺫ゎ瑟孞餘ꆀㄤGPS鲪鶺瘝倝㟞⸈涸
侨䰘꧋կ

https://archi
ve.ics.uci.edu
/ml/index.ph
p

雦皾
劼緸
絞

CAIDA�
侨䰘꧋

CAIDA�➢㖑椚对緸絞䬪䩣絕匬瘝絶䏞佐꧋緸

絞侨䰘䎇㽴〳腊㼜鵯❈侨䰘䲿⣘絛灇瑕爢
⼓կ霪侨䰘꧋侮呢♳〳参ⴔ區䊺㸤䧭佐꧋♸
姻㖈佐꧋劣⚙擎碫緸絞侨䰘կ

https://www.

caida.org/cat
alog/dataset
s/overview/

緸絞
㸝Ⰼ

CCCS-
CIC-
AndMal-
2020

CCCS-CIC-AndMal-2020僽♧功倝涸Ⰼㄤ

䊭擎涸劼㐼➃䜌䠑鲱⟝侨䰘꧋⺫䭍20�♰
功葻䚍ㄤ20�♰功䜌䠑鲱⟝呋劥䚪雦40�♰
功 Android�䎾欽⺫ゎ14�功瑲ⴀ涸䜌䠑鲱

⟝碫ⵆㄤ191�功衼ぜ涸䜌䠑鲱⟝կ

https://www.

unb.ca/cic/d
atasets/and
mal2020.htm

l

㖑椚
⥌䜂
禹絡

⚆歲擎
꣣ծ㕂
㹻ㄤ㙹

䋑侨䰘
꧋

霪侨䰘⺫ゎ䨾剣7�擎崍ծ250�功㕂㹻/㖑⼓ծ
4k�ⴔ⼓溁ծ䊜瘝ㄤ馄鵂12.7�♰功㙹䋑կ
Ⱖ劣儑爙嫦功㕂㹻/㖑⼓咨欽涸䨾剣露鎊嫦

功㕂㹻涸㖑椚䕎朐կ䨾剣侨䰘鸑鵂JSON呔
䒭䲿⣘㖲〳鸑鵂API�唬程ㄤ盗椚կ

https://www.
back4app.co
m/database/
back4app/lis
t-of-all-

continents-
countries-
cities

絯邍9➿邍䚍⚁⚌涸侨䰘꧋
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䎾欽
곭㚖 名称 简介 下载地址

㖑椕
猰㷖

AQUAS

TAT

QUASTAT䭽㕂㹻佐꧋ծⴔ區ㄤ⠛乄剣堡宐

餴彂ծ欽宐ㄤⱚ⚌欽宐盗椚涸侨䰘ㄤ⥌䜂
ꅾ挿僽ꬋ崍ծ❇崍ծ䬘♨繠崍ㄤ⸈⹗嫱涸扪
弶ⱚ⚌կⰦ湡叻僽鸑鵂〳䭯絯ⵄ欽宐ㄤ㕼㖑
勻佅䭯ⱚ⚌ㄤⱚ统〄㾝参♧荝ㄤ叻ⲥ涸倰

䒭䲿⣘剒ⲥ烁涸⥌䜂կ

http://www.f

ao.org/aquas
tat/statistics/
query/index.

html;jsession
id=84948F11
8DA73E55A5
55F8AF06420

05F

絑崸
㷖

⚆歲ぐ
㕂絑崸
侨䰘

繠㕂絑崸㷖⠔涸絑崸㷖侨䰘佐꧋✫繠㕂㸪錜
涸絑崸侨䰘参对Ⱖ➭㕂㹻涸絑崸侨䰘կ㸐
〳参⚹㷖欰ծ侅䋗ㄤ⚁⚌➃㡦䲿⣘♶倗㟞

涸ぐ碫絑崸侨䰘կ

https://www.
aeaweb.org/r
esources/dat

a

侅肫
紿紨䊜
侅肫侨
䰘꧋

紿紨䊜侅肫侨䰘꧋佐꧋✫➢1999䎃♧湬ⵌ
2016䎃涸紿紨䊜侅肫侨䰘⺫ゎ✫䧭絫⽀侨
䰘䎽ծ岤ⱃ侨䰘䎽ծ嫳⚌桧侨䰘䎽瘝կ

https://data.

nysed.gov/d
ownloads.ph
p

ꆄ輑
FAANG
肅牰侨
䰘꧋

FAANG�肅牰侨䰘꧋⺫ゎFAANGⰖ䒓㨤❜
僒傞涸肅牰侨䰘կ鵯❈侨䰘⺫ゎ肅牰涸䒓渹
⟟ծ佐渹⟟ծ鵯❈肅牰涸⽁ⴀꆀ瘝侨䰘կ

https://www.
kaggle.com/
aayushmishr
a1512/faang-
complete-

stock-data

絯邍9➿邍䚍⚁⚌涸侨䰘꧋
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䎾欽
곭㚖 名称 简介 下载地址

暟椚
㷖

兪呢㷖
䒓佞侨
䰘꧋
COD

COD�僽♧功䒓佞霄侨䰘䎽㸐佐꧋✫剣劼ծ
偽劼ծꆄ㾩剣劼⻊展暟ㄤ瀤暟餘涸兪呢絕匬
⡎♶⺫䭍欰暟翸展暟կCOD侨䰘䎽湡剣馄
鵂48♰维侨䰘կ

http://www.c

rystallograph
y.net/cod/

呢肫
CRICSH
EET匣椕
侨䰘꧋

CRICSHEET匣椕侨䰘䲿⣘✫10000㢴㖞匣椕
嫱饋涸絕匬⻊ⴔ侨侨䰘կ

https://cricsh
eet.org/

❜鸑
鵘鳕

餗鵘ⴔ
區呥卹
FAF

FAF侮展✫勻荈ぐ猫勻彂涸侨䰘参Ⰼ✫

鍒繠㕂ぐ䊜ㄤ⚺銳擎鿪䋑㖑⼓⛓ꢂ鸑鵂ぐ猫
鵘鳕倰䒭鵳遤涸餗鵘崨⸓䞔ⲃկFAF佐䔶✫
勻荈ⱚ⚌ծ䒓ꅷծⰖ欽✲⚌ծ䒊瘰ծ剪⸉ㄤ

Ⱖ➭鿈꡶涸侨䰘կ

https://ops.f

hwa.dot.gov/
freight/freigh
t_analysis/faf

/index.htm

絯邍9➿邍䚍⚁⚌涸侨䰘꧋
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痦❀畎
➃䊨兰腊侅㷖㹊낉㹔

劥畎皍銳㖑䲽鶣✫➃䊨兰腊㹊낉梠㞯ⴔ⚹♲猫碫㘗鵳遤✫➝絏絑

崸㘗ծ叻ⲥ㘗ծ鵳㘗կ♶ず碫㘗涸㹊낉梠㞯㼆䎾♶ず涸㷖⛴➃纈〳参鷥
䭊ⴀ剒鷓展荈䊹涸㷖⛴侅㷖䎂〵կ㹊낉梠㞯僽㷖⛴➃䊨兰腊涸䗳銳维⟝

鸑鵂㹊낉梠㞯㷖⛴罏及〳参䪾䨾㷖ⵌ涸椚雿濼霋鵳遤㹊騨կ雽㢴㷖欰㥵卓

尵剣㖈㹊낉㹔㹊騨鵂䖎ꦼ⨞ⵌ㷖参荝欽ㄤ䪮助倝կ➃䊨兰腊侅㷖㹊낉㹔
僽䒓㾝➃䊨兰腊侅肫ꅾ銳涸担炄霃倶կ
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➃䊨兰腊 㹊낉㹔⚁岤✵㷖⛴ㄤ咨欽倝䪮助鍒Ɀ梡㹊欰崞劣涸곿կ➃

䊨兰腊㹊낉㹔〳参慨〄㷖欰⚹➃䊨兰腊ծ劼㐼➃ㄤ荈⸓⻊䪮助涸痦㔋妃䊨
⚌ꬠㄐ⨞㥩ⲥ㢊կ

靃곿絆㖈⯎ⴔ罌贊✫㷖吥絑崸䞔ⲃ对侅㷖㹁⡙䊵䒗涸担炄♳䲿ⴀ✫
㥵㕃9䨾爙涸➃䊨兰腊侅肫㹊낉㹔ⴔ碫կ
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鷓展✵♧❈餛瑗ծ衅属涸㕂㹻䧴㖑⼓参䒓佞⯝餩

涸絑崸㘗餴彂⚹⚺涸皍僒ծ⡛䧭劥倰呩կ絑崸㘗

叻ⲥ㘗

鵳㘗

鷓展✵♧菚䚍㷖吥鸑鵂⚁고䒊霃〳参䒊䧭涸
㢴侨㷖吥㖲〳餏䬐䖤饰涸倰呩կ

㖈叻ⲥ㘗担炄♳涸⼮紩剣灇瑕ㄤ侅㷖⚙功䎾欽倰
ぢկ灇瑕倰ぢ고湡侨ꆀ㼱ծ➃プ㼱⡎僽䨾欽霃㢊
剒⚹礵㺙罜侅㷖➃プ㢴ծ고湡侨ꆀ㢴銳佅丒
侅䋗鵳遤侅㷖崞⸓䨾参✳罏䊵䒗鳅擎կ

㕃8�➃䊨兰腊㹊낉㹔ⴔ碫
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♶ず碫㘗涸㹊낉梠㞯㼆䎾♶ず涸㷖⛴➃纈〳参鷥䭊ⴀ剒鷓展荈䊹涸㷖
⛴侅㷖䎂〵կ㹊낉梠㞯僽㷖⛴➃䊨兰腊涸♧功䗳銳维⟝鸑鵂㹊낉梠㞯
㷖⛴罏及〳参䪾䨾㷖ⵌ涸椚雿濼霋鵳遤㹊騨52կ㔔⚹雽㢴㷖欰尵剣㖈㹊낉㹔

㹊騨鵂䖎ꦼ➢椚雿靃玐劣蜦䖤倝涸䪮助倝կ剣✫㷖⛴➃䊨兰腊涸梠㞯
劢勻涸AI➃䩞侨ꆀ䩞腊䭯絯㟞կ
1. 絑崸㘗㹊낉㹔

2018䎃ꬋ崍♧⡙剒管⚌罈䋗㖈緸♳抠✫㔔⚹餛瑗雦皾劼㖈
➭及齡鴝Ⳝ⛖僽♧猫ꦼ参可对涸⚎銯齡➭及涸㷖欰䙦⛎♳雦皾劼靃ャ罈

䋗腰峯擎䒓荈䊹䭭磋疴䩛絚雦皾劼곜㖈랱匣♳鵯呋勻侅㷖欰及䙦⛎咨
欽雦皾劼կ

雽㢴㷖吥尵剣䔂擎涸㹊낉㹔霃倶罜⚺銳⣜ꬑ卫斕涸侅猰⛼勻侅䱇⫸
➃䊨兰腊鵯猫䪮助䚍䔂涸鵯呋㷖⛴涸佪卓⠔擎䩧䫔⽩կ䔲䲿ⴀ涸鵯猫絑
崸㘗涸㹊낉㹔擎㢴僽⯝餩涸ծ䒓佞涸Ⱖ劣⺫䭍䲿⣘⯝餩涸綘玐䎂〵ծGPU

皾威ㄤ♧❈靃玐䨾剣➃鿪〳参鵳遤⯝餩涸咨欽䧴罏侅㷖կ霪猫㹊낉㹔涸暵
挿僽ꥥ傞ꥥ㖑ծ抳崞ծ䒓佞腊㢿⺫㺂䨾剣䟝㷖⛴➃䊨兰腊䪮助涸➃䎇
⚂剣❈䎂〵僽⯝餩咨欽涸嫱鳅鷓展♧❈欰崞嫱鳅餛㔮涸➃咨欽կ

絑崸㘗㹊낉㹔鸑鵂㷖吥涸⾲勻雦皾劼劼䨻WEB涬䔶AI匹剪⸉鵳遤ⵄ
欽鵯❈匹剪⸉䨾䲿⣘涸⯝餩AI皾威ㄤ剪⸉鵳遤㹊낉侅㷖կ湡涰䏞ծꅽծ

靽姐瘝Ⱆ㖲䲿⣘✫鵯呋涸匹剪⸉կ

5.1�➃䊨兰腊㹊낉㹔ⴔ碫对暵挿
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52 Lee I, Ali S, Zhang H, et al. Developing Middle School Students' AI
Literacy[C]//Proceedings of the 52nd ACM Technical Symposium on Computer
Science Education. 2021: 191-197.
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2. 叻ⲥ㘗㹊낉㹔

➃䊨兰腊䪮助湡剣Ⱉ擎⚺銳灇瑕倰ぢⰦ劣雦皾劼錠錣ծ荈搬露鎊
㢅椚ծ劼㐼➃㷖ㄤ劼㐼㷖⛴鵯Ⳝ功倰ぢ涸掚䏞嫱鳅넞湱堡곭㚖姻㖈剣馊勻
馊㢴涸❡ㅷ䒓㨤衅㖑䎾欽կ叻ⲥ㘗涸㹊낉㹔暵挿駈㢿佅丒功➃䊨⡲畀涸霃

㢊〳呏䰘♶ず고湡宠勻ꂁ㢊荈䊹涸霃㢊絆䒊鷓展荈䊹涸䊨⡲畀կ鵯猫
㹊낉㹔蔄餩♶僽㣖㢴鷓展功➃涸㹊낉㹔կ
3. 鵳㘗㹊낉㹔

➃䊨兰腊(AI)⡲⚹劢勻剒ꅾ銳涸〄㾝곭㚖㼆㷖欰䧴罏僽咨欽➃プ涸
宠㖈♶倗㟞կ罜雽㢴㷖欰尵剣㖈㹊낉㹔㹊騨鵂〫⽀⽀涸♳鵂椚雿靃玐

㽠䖎ꦼ㖈䊨⡲劣欽齡❈椚雿勻䪮助倝կ䒊用♧功➃䊨兰腊㹊낉㹔㼆㷖吥勻
霹僽♧功䊭擎涸䮋䧶㔔⚹♶幡嘽➃䊨兰腊ぐ功곭㚖銳ㆭ❈霃㢊53կ䨾参

46

㕃9�ꬋ崍罈䋗䩛絚雦皾劼

53 Agrafioti F. How to set up an AI R&D lab[J]. Harvard Business Review [online].
Available at: https://hbr. org/2018/11/how-to-set-up-an-ai-rd-lab, 2018.
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㕃10�꧆㸝倝⼓➃䊨兰腊侅肫㹊낉㹔

54 https://www.dobot.cc/customer-story/dobot-magician-adopted-by-honda-
manufacturing-of-indiana-to-discover-and-explore-next-generation-
manufacturing.html
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54 Michelle Ciccone. Algorithmic Literacies: K-12 Realities and Possibilities. 2021.
https://wip.mitpress.mit.edu/pub/algorithmic-literacies/release/1



Ⰼ椕劣㼭㷖➃䊨兰腊侅肫佅丒梠㞯涯淼⛼
INTERNATIONAL�REPORT�OF�SUPPORTIVE�ENVIRONMENT�ON�ARTIFICIAL�INTELLIGENCE�COURSES�IN�K-12�

53

ꥥ满鵂⼧䎃涸儑衼鵳姿参对㖈COVID-19擎崨遤劍ꢂ㖈⚆歲ぐ㖑
ㄤ♶ず鿈꡶⸈鸟✫㼆➃䊨兰腊涸ꅷ欽կ곫雦ⵌ2027䎃➃䊨兰腊Ⰼ椕䋑㖞
㼜鴪ⵌ䞞➃涸3124➉繠⯋կ㔔姼⚆歲ぐ㕂佟䏎䊺㼜➃䊨兰腊⡲⚹名⯓✲고
䲀ⴀ㕂㹻䧶殜렽娟灇瑕ㄤ䒓〄⤛鵳港盗佖ꬠ䎇㟞⸈➃䩞⪰㢊կ➃䩞瀊

緃♧湬鄄䔂靈⚹➃䊨兰腊佟瘻劣涸♧功堡ꝶ곿կ佟䏎ծ㷖助歲ㄤ猙➃可⚌
鿈꡶涸⚺銳Ɀ瘻罏鸑鵂⸓ㄤ㟞⸈㼆➃䊨兰腊侅肫ㄤ灇瑕涸佅䭯暵ⵆ僽㖈

6.2�K-12➃䊨兰腊侅肫涸㾝劅

㕂㹻劣銳♧❈⯝餩涸餴彂⢾㥵涰䏞涸굷咙⯝餩䲿⣘㖈絁綘玐梠㞯ծ

GPU皾威ծ嵳ꆀ涸䒓彂皾岁ㄤ䒓佞侨䰘叻ⲥ㘗僽鷓展絆䒊功➃➃䊨兰腊䊨
⡲畀䲀虛✫♧絆腊㢿䖎㥩䒓㾝帿䏞㷖⛴ծ侨䰘猰㷖ծ䔂⻊㷖⛴对➃䊨兰腊

䨾剣곭㚖䊨⡲涸功➃䊨⡲畀鵳㘗鷓展㷖吥絆䒊侅㷖㘗㹊낉㹔〳⣘㢴➃
鵳遤侅㷖崞⸓䕎䧭Ⱘ剣侅㷖ծ㾝爙ծ⡲ㄤ灇雭⸆腊涸絾展䚍㹊⸉梠㞯
傋㖈⚹㷖欰䲿⣘溫㹊涸翟⚌梠㞯ㄤ㹊雲侅㷖维⟝կ

l 鵳♧姿㸤㊤➃䊨兰腊湱堡侅肫佟瘻⚹䒊用禹絡䚍涸➃䊨兰腊侅肫呢禹
剪⸉կ

⦶欽շ⻌❩Ⱏ霋ո剣堡ⰻ㺂〄㾝➃䊨兰腊侅肫雩霋ⵌ➃䊨兰腊涸㢴
㷖猰暵䚍对Ⱖ䕧ㆇ烁⥂侅肫➃䊨兰腊♸ⰖⰟ佟瘻暵ⵆ僽侅肫佟瘻剣劼ꂁ展
ꅷ尊佟䏎Ⰼ呢♸ծ騗鿈꡶侮展ㄤ㢴倰⼸⡲涸倰岁錞ⴢㄤ屛椚侅肫➃䊨兰腊

佟瘻呏䰘劥㖑㖈㹊梡〳䭯絯〄㾝湡叻4对ⰦⰨ呢湡叻参对Ⱖ➭〳䭯絯〄㾝
湡叻涸䊨⡲劣麁ⵌ涸䮋䧶烁㹁佟瘻涸䧶殜名⯓곭㚖կ➢絊魧㷖⛴涸錭䏞錞

ⴢ䎇ⵖ㹁♸侅肫佟瘻䱹鲪ㄤ剣劼⼸靈涸Ⰼ禹絡侅肫➃䊨兰腊䧶殜կ
l ꅾ錠➃䊨兰腊涸⠡椚♸㸝Ⰼ侅肫僽⥂ꥻ劢勻兰腊爢⠔⨴䐀〄㾝涸担瀖կ

ぐ㕂佟䏎ㄤ侅肫⚺盗鿈꡶㖈佅䭯➃䊨兰腊〄㾝傞銳雩霋ⵌ➃䊨兰腊䎾

欽玐䎸〳腊䌄剣♶ず碫㘗涸⨊錛鵯❈⨊錛僽雲絅➃䊨兰腊䪮助䨾咨欽ㄤ鳕
Ⰶ涸侨䰘荈魧䨾䶀䌄涸参对崨玐ㄤ皾岁涸匬䒊ㄤ咨欽倰䒭劣䨾㔿剣涸կ雩霋

ⵌ㖈侨䰘䒓佞蜦尊ㄤ侨䰘ꥧ猙⥂䫡⛓ꢂ涸⚙ꦼ㔮㞯կ岤䠑ⵌ♸侨䰘䨾剣终ծ
侨䰘ꥧ猙ㄤ剪⸉✵ⰖⰟⵄ渤涸侨䰘〳欽䚍湱堡涸岁䖒곿ㄤ⠡椚굥ꤗկ岤䠑
ⵌꅷ紵展⛖⠡椚ծ岤ꅾꥧ猙ㄤ鸑鵂霃雦烁⥂㸝Ⰼ瘝⾲ⴭ涸ꅾ銳䚍կ



Ⰼ椕劣㼭㷖➃䊨兰腊侅肫佅丒梠㞯涯淼⛼
INTERNATIONAL�REPORT�OF�SUPPORTIVE�ENVIRONMENT�ON�ARTIFICIAL�INTELLIGENCE�COURSES�IN�K-12�

K-12涸侅肫媯㔔⚹➭及雩⚹➃䊨兰腊⚺銳僽㼆絑崸畊✰威涸䫏餴կ

搬罜堡✵㼜➃䊨兰腊衅㹊ⵌK-12侅肫靃玐劣涸⥌䜂兜麑♶駈կ剣涸
㕂㹻㼜➃䊨兰腊侅肫✵㕂㹻紩雦ⴢ参禹絡涸倰䒭䒸Ⰶ➃䊨兰腊侅肫罜

剣涸㕂㹻➠⣜ꬑ㖑倰䧴擎㷖絆絉涸⦸雳կ鵯猫ⴔ娂邍僈鸣劼⠔㼆K-12
➃䊨兰腊侅肫鵳遤㕂꣢雭雿ⴔ❧䕹姼葻㥩涸⨞岁䎇烁㹁Ⱏず䮋䧶涸鍒Ɀ
倰呩僽ꅾ銳涸կ

呏䰘劥佅丒䫣デ鵳遤涸灇瑕ㄤⴔ區⡲罏㔙ꢭ⚹佟䏎ծ猙蠒鿈꡶ㄤ字
ꢂ爢⠔䲿⣘✫参♴䒊雳佟䏎䗳곢㼆K-12媯涸➃䊨兰腊侅肫鵳遤外㹊涸

䫏餴⚹䨾剣㷖欰䲿⣘蜦䖤担劥濼霋ㄤ䪮腊涸䎂瘝劼⠔䎇䎾렽娟猙蠒鿈꡶
ㄤ字ꢂ爢⠔♸⡎佟䏎䎾烁⥂➃䊨兰腊侅肫涸餘ꆀㄤ♧荝䚍կ剒属ⴭ렽娟
侅肫罏䎾霪㼊宠侅肫♳涸瑲灶➃䊨兰腊♶䎾霪〫僽雦皾劼⚁⚌罈䋗涸㈔♧

䊨Ⱘ⟣⡦㷖猰鿪〳参㼊宠➃䊨兰腊㖈侅肫♳涸⼸⸔կ

54



⻌❩䋗薴㣐㷖兰䢴㷖⛴灇瑕ꤎ
✽翫緸侅肫兰腊䪮助⿺䎾欽㕂㹻䊨玐灇瑕⚥䗱

✳O✳✳䎃

⻌❩䋗薴擎㷖
兰䢴㷖⛴灇瑕ꤎ

医翫緸侅肫兰腊䪮助对䎾欽
㕂㹻䊨玐灇瑕劣䗱


