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IEBEMZAREE, HESSHMMFIHBENE

RANHF S, BT EIRE. BMISAHIE.

BRI EERFRERNBHBUTFE S,

B MATIZHERNK-12FI]FEEATERE .
Al for N o https://aifort
Teachers FIREIMG, AEE TEERMESRENELNZER,

AR5 A T e S FIIM A IRIZPHIPkE.

https://www.
iste.org/area
s-of-focus/Al-

in-education

eachers.org/
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23 Yu Y, Chen Y. Design and development of high school artificial intelligence
textbook based on computational thinking[J]. Open Access Library Journal,
2018, 5(9): 1-15.
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3.1 K-12 AT EEHMIZARINIK

HWERIINSEHDBEE XN AT ERBXPESESHALMETXT
AE2BCEER, BEAIESRNER, ELUR T —HERTELFHT
FIRRATERERS, ERTRATEEREZFANRIDRIZMAZIEMEE
FREHEXRAZ, FIUNATREZFZHAIEERIMRD,

TEABLE, #)LE. NEMERNEMEEEELRR, BERAEH
S RETE, BEFERMATIERE; HFMERNATIE B EIERZE
HF, WREAET, AR, FEAHERATISEE, SPMENBMRENG
BESHBARE, AT SFHEGHNERY, BHFHEAER, SEMY
SRIFRILRRA, SRIFFRIENRS

AFATERER— M FHIREBGENFR, ATEENFIFEZMENAY
SKEIIR, XEHT —EHEMERRBTIRENRESH TS, HEERER
R’iEo i, AITERBMREAZSHELRS, RZIXK[REUEFRRTN,

3.2 K- 12 HEBRBETTE

ATERE)LERFE, SFEBERY. . EFHURSE BRVEIE.
5/, FMEXEHEMTERFIARKNEZTRIFES, UREFEFIA
TERRARNE?, FERBIANEGK-RFENATIERRFBUTH

L5

24 AR, EMK-R2ATERABNEZERE  FEERERNZB——RILK-12ATERE
BMJ]IREERR,2019,29(04):12-18.

25 Zhang X, Tlili A, Shubeck K, et al. Teachers’ adoption of an open and
interactive e-book for teaching K-12 students Artificial Intelligence: a mixed

methods inquiry[J]. Smart Learning Environments, 2021, 8(1): 1-20.
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ERRALERBESHENRAERSEEEZTEEHEXYE RN
ZHE5HE, FRRFENHFZHFARSRIPE, BUNBHEEALTERFAIR
EHRRNURERAIMNIZEREFETLIME EF B MECHEEFS. B
AehRERERLE, NETENFIRHE, BTA5ISFEESKEEL
B, EAZEANETHEOESRINNA®2C, ATEEHRFE TR
BANMMHENIRINE, BANTEFSHAALSEMEENELEZFRE,
FELL D, FEMRNFEEEFEISERIMECEIREH I MELEE,
HXMtEH T, BTHNERRAENEEINRER, BIE2HERANE
FEESRWE, KIMBTRRERT, MERRNBEFRRSHFEIE L%
TE, AFERETENBEFRNENERS. UTBAIRFELENAAFLS:

1. BB A F R

MBEXHF?Y (project-based learning, PBL) Ri@EIEHEEBKAN
MIRREMES, SBAETHENMIINAEFIE, EEEFmE FIEIeH
KEENESRANEIECEBEN—FEFEER. TERBFERFETIHE
HfgFE (learn by doing) SEIRMAKRRAFSIEIL (experimental
learning) %, OBREUNAGENERABEENXMATEHE, B
S APWELREFEIEFZERNXE, 5ISFEBEDEE. FHREIRU
RITEAMANRAS R, EX—JREPHAFENRERENES), MR
BN, X—EXNE T EAHERXBFUBF AP ONEETIES,
BFUFERNPL, BEMIFERATIRNESGEE, HHNIEIER
FENSMBHEEN, TERRNESLHWEOA, LFEFETEKHIER,
RRINFIBFEFIR, LI, ZIEHIE, IMERREFRENIEH

26 HEEE, |EX. FNFALEEHE . FHA, EA8——FKB"EEK-12ATEREH
BiTa"HERU]. FEELHE, 2020(10):8.

27 BOKE XIER, EE. B RER N STMBENHF(J]. 5FLIEHFM5,2019(06):145-
148+179.
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=H: ATHEEVISRACozmomiZ B4R E M A

BERER: ZImMBRHECozmotl B AREZES OB APMEITHATLE
REANELE, Cozmo—RAILEERA, BFE—1TASMIE. 5.
RER B UMM AT RIZIE M E AE NS ANB A, ZHMBERET
CMURCalypso (&L, —MUFINAEMARIZIES) RIRZFIIE
o

HEXR: ZREEAASTMENELE,

REAR: TSR Cozmo A RIZIES R ELK, FE@ET
FIFEZFHIEELR, FUNNSEARNITA, HEEFHERESRER
FF; Bid4RE CalypsoRiZiEE, ENBATHIENESEMS, RIPESE
Hi%o

KHEERE: REXN3E mREEXAIEZA, #HITEMFIRNEI,
BECalypsofRiZIE S £MANIR. MERITBLELURIB RXEFEl. F—AE
BIBRIEFINS, FEBTRINNSBATE A, LHARENRIEFLR
JED, BRAEMERAMATER, BRFEETIRITHIMEIRE, B
KRRV GAMED LI, F=FA TN DL, BT ZaRRINE
¥, REMBRR, RITEREN, KEIZHR,

2. BEFAERNF S Lk

EFa@MES (problem-based learning, PBL) 2—#ui&E SIHi
WTFERM. BREBRMNRFAZ PN —MERUN. UFEENFRONEFRL,
BELUNASENRRHTT, Bt EIERRAEL SRR, FIRETFR
AEENRFIIR, ERARRERRE, BITRMERINE S RIRVIREZEN
FIFENELHIES?. FRTERENUREARTFESANS|F, HTEMRE
hEEEREIMEES, HBRERRAIRFE G, BINHER LB ILITHYR-
PRFEHRITIVNE, EETFREXNEIFR, FENEIEDHEERER
EMmEF, MAFMIRMREEEERRARENERES, ZRAMIRERST

28 https://www.sohu.com/a/205238399_99951566
29 X1 BTN E S —Me REENHFER[J]. 2IKHE R E,2003,32(03):62-66.
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ERRIBITF. Eit, RBEAEINER, XRIEFREXNFE SRS
B Ko

=l: ERAIEEE RO

ROBEFXELE: ZRER2020FFEFTITIHFUXRN—IZALTEER
iR, FHAANBTRIBFLUXE LB/ NENEERARYITZEE,

HEWR: NFUERFE,

RERE: ATERENSRRG— ARIRINERRIE,

KSR “RFEN], MIIEBELSHN, MXLLRFPERZEIMR
HRIREXZEEENFAERAG? 7 XRAERNEHBDEFRNERZE
(NRHBRE, BMEEHSN=ANFTEHD. EFE—BMRESIANFT,
ZIMEZENTRER /NN HBRAEMPEURZNE SRR T
125K R I EIBIRN R BIER— DA O ERIBT B A AN JIFERL
HESS, HIESIHEZE D —— “ARKRREX" 1 “AKIRF)” NEXRREH
B, FZHMABELREHER, BMLFZFERB—ENTERE
SenseStudy AISZIEF & HAPythonRiZHITLL, ICRLIEIE, B@idst
BAS ATERENFARMARERESE, HELRERGUERSIZEMNR
BAFERG, HRATEENLREZENHE, FIFHENEHEETY. FFH
FEENURBRESANNG|F, SEREGEEMEIMEER, HEX
TERFIRFES G, BITEREBMSITINERARZEH#HITITE. EETR
BRFEIH, MBENZESEHERESRERIERME, MEIRAYIREX
fREERRABANIRER, FRANRERS FREMBRNENF, ALk, E&
ERFEIMNES, XRIETFREXFEIESTHENE .

30 https://tech.ifeng.com/c/7t31ZAqMhOz
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4 NRRRANRIERF IR EE

3. R HF LR

FEXAFZE—TMBEIEHRIMREARSY, LREBEHERM. EiF.
RIEMBIEAFABTNAFRN, e85 TELREE: AREFIZE—T
FI31E,; ARFESIRUAKRAEMBPEIEE,; ARFESREARHEX I
R RINEESEN, X—HFEAAFEEFTEEMEXFEIM, BNFEIE
FEEDRBIER, ERRABFENIREHR, ZIENMEEINF. B
TARANET USSR ONERBINEE: TIARAE, MAEHTBiRER. iR
#2. MRAK. MIREERERE; ERRAEE, MAEHBREIHE. B
manh. BREHEIS, BRALE; BITAFE, MESEFHMS R, EEHE.
RERM. BERANEL

Z=fl: zhorai 3334

REBEFRFER: Zhorai@MitlRALIEN— M EIPAF AN EER/NF
JLEHENSE IR SN IERE,

31 FRULAEE, &0, 1N BRI E, BT U F E N T EB AR AR FRE NIRRT ——MAIRE
BR].BEFIEHEMZR,2016(05):122-128.

32 KA AR B R TRMN[J]. ) B E F PR F4R,2006(06):63-64.

33 https://docs.google.com/document/d/1yjlzqgWv-qZqbcN6ZvkC40_
j9S8JYZrW4n LNgoyyql/edit#heading=h.x31qlciehax2

34 https://zhorai.readyai.org/activity-1
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HENR . HE3-S5FRNFE;

RERNE. FEEXTM TS LEATERMENERH, THRSNS
BBEARE. HSMAFES. NSNARRERAIRMEE, URIEEA
BT, FEREREEXYIAIR, A ERLRINRENR
MREM TN ESRG, EXNIER, FEFIVSRAMERE, URAT
BRefeIE,

4. MEWFSILRE

HEEALERRANET, SBEAETE, MEUFEIZ—MR
BZBIARIE, EEAFITHERER - WREHRRF “MEUES” EXNE
BFIENFER. MBS58NNFIS, MEUFEIBEETEI0FERE
BB, HEXRRMFIFFNENFIEFRKMENER. W%
AR, ALEREAEZAUANMENFEIRHYIBNLRFE, BRAE
HEPHTANRAEREFS], BERANRELRE, UNEERRIAR
BT E, FRFIEERBEREZIMNFEFIFRE, FANSFEIRARRTLL
WESEFERNRIEHRITON, RESEFIRNBLEENEFRIE, HIR
EARBIGER, HEAENFEINS,.

ENMERFESF, BENRGENA I 2, XREANEINSEF
SIFREZFIRA, WEERITAHNMERRERBRIREITEN, EI85/
BT AT S, AHBEMBETHNN. BEENAGIRITHERAIZATE
REM, MBEEEFNHPET, F19HE60FENE, EENKEDFKR
MARKAT IAZINAGN. XENTSH, AEETREFINERR
AR, EARIRG. B4 oWEFFETUIBZFENMENFS); 6
BE. DXV SATUBEZENSEERR. TPEEEN, BAEmMER
Y7 ATERERE, UNRBRONRBIELERES, flNEkRE. /Filk
Baeft SRR BEIRIBRARUNARIRGIZEEF, EFE, FRIMNERE

35 RFR (TR, IR E. A TE AN MEUFE S — i ERE FELF ITAETRE
5 - D ERETER[J]. P E B EF,2021(06):69-74.
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MABSEHEBILREFNIKFEXRR, NZA UBIFtsHMENF S,

5. WIMRE

WINRERFIRHTEABEARANFTHMREBFRRAE, XN
ReNE, SRBENRERFENNEFES. BERKNEY, IWEAIXN
IMRERIEALERABNEANBUTHETREAEBRFITE, BALE
REE BN S AAEBIMBE D EAES, AR MENFEIRSHMERE
Rzlo

ERFHERFRE (—T2RAGE) , BFENMEFENE—TZX
AR, REBAGRIIE— T ZRARER—RER. EHITEIESH
Y, BINRIBALERABSIEARRNFBRENRENFEREGFNT
B, AE—TREDE. MAMREERA, B5—mXBEEXRIAIR
RERER. FFEIRNBNERLE, BINERE—TXBENSNEE,
BYEEEFATERHABVSEA, FRMRNEIEFERE, FEEIE
RERS IR LR R T A A TERBENSEA, BHEVSABILERRE
WEIELARINFE, TEFENREARRIRAE MR, RERER, AT
BReHENSARBEAZRNSKiGRINGTE, KNABNZRENFEIE
BUPE RS AR BN IR A F SI1E R3S,

h %

5 XPFENMRE

36 JEBSA, i, Ke8,F. ATERHABISEAZEG THHE" WHRE "HR--FIL"A
ME"HF T SRERE ] HBERFHHE, 2019, 38(1):3.
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6. SR IRERI

AIBREFNFHERATNZAMESUEI, ERERASK
BIEZARBTRER G SHBEXNAIES D THEERNEERKERE,
HENMBEEHRIEN DT ESNARI. AEHUENNAREZRIER
5FMIMEE, BETHE, FENFINAFUTERLRR, FIFErRILUHE
EEHICRE, BIMsia] UHTE B EEE,

PEREHEENF=ZFRRE EMA T AR CREBRHREK
MEG, RIBFHEENITFD AARMEE: RORRRMEIRR, FERE
BNE#ITES. AIMEEERUKREESaITEINERL, THRFERN
EORE, BREUQT, EWGEERE, 2RAEHERILRSEMNFED
AIRE, BMURFEYAEFTE EEEDMARSGUSRIRRZERER, Fit
BN BT SINEIFHETR,

TERENE, BRESTNRSKAMENRERRER, FHEHF
hEEHEER, RE LHDAREEKEXOFINL, FERRIE, &
GESRESPEY, PEMESRE, AE—#IERKRE, BREHIMAIE, £
RN ST B EEUFEESE R, HEEISSIMEAMEE.

El6 FEIZAERES UITRS
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4. 1iESK- 129 AT EHEH Z

BET BNEEE, AXETEHE (AREL) ; "BE BEXEBR
79 “algorism” , BREEMAEMFNEEZEN, MEXZFAlgorithmE
B Fott L2 F Kal-Khwarizmi, 1E18tt42:E3E A “algorithm” o BX
NEREERMIBARNRELE—BE. ATEREMBEAIRREA.
BHEHIB#ITERNDY, BrEAGEEERS. FEEFS. BT
3. qBFI. REFIFASS;, BEHEARSEAILRMATELREN;
IEEECERIELIE. HiEET. BUEREENS. RABRREREERERA
R ATENMK. BERE. BRIESLE, iTEVINEERZIRG.
MOLIRF. MIWRFNEFAR, BEREEEEEEMR. F5IR5. FSUR5!
ERNA; BRAESRIEOEERIER. XFRY. VX, BAESER
ERNB.

FEEFS HHEHE
SEEFS =E M)
=

Lsaw2 wum |—| ATE8E

AMGPU T
I—\ A [

ZIGPU

HURIZTE

HuEabiE g |~

HuEtEE

SV

HBRBY

gi=l

BT ATERERIZORAR

37 M=), &2E, £%E2,%F ATERBEEERGLERNEZAS ] BFHS,
2021(16):2.

38 Tyugu E, Tyugu E K. Algorithms and architectures of artificial intelligence[M].
IOS Press, 2007.
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® K-I2 ATEEERZERS

BMAIERKRAHMERERN, b, “NHBFI" BEI& "t
FT o OMERRT M EHNE”T FWEEM, TESEMIFRFRRIR. X
LERARLIFEZL, WFK-RFZPERGAFEZNFAZERNERT X,
RAFBTWEZINERRE. MAMN. ERGZES. Alt, HDERTH
MBI AT EREREEZHITRO,

X ARZIRAIRA

1. FAaBARIRRI?

ARIRGIE—MiRAR, AT @EIER I ARSI e = E &
KIESORA T AR S 103, BFIHENABEEHRAT N E AN EERS
fE, EBNRFIRFERIARNEIRF. EMIRRAEGIMARNTGE, B
EfEEREGRNEEFHES BIEFETE S ESBSFIEHITILRY, maf
IRFAREERFNMEMA AR (WNBA) RS2 TEZHRA,
fFlan, ERFTUERAXMEARIRAFICREREA; HESM—ENABERER
HEGRRS WaEE. AVREF.

2. ANEBRFAET HAFE?

ARIRRIE AR EMEENFIRG RGN BERARE D =
KEXEEZDARMPOTEY: F—MILAGENETFXORE. AR
IRABARRE ZRANXEFEDHEL, ERME T HENBEGRLERA
S5EMEHFRET—E, FRATENEGLERARMSTHRREAGIFE
=, MAEMSIHFRNREAITONELRFRE, RARSERR. »—
MEBRITESIT 7 ZRTMEGRIRIE, ARFEXEESRIRAITICR,
LUBRR A E. MAFRKIR, BAAUS AR EBRNER, mEiET

39 ERE. ARIRBIFEARLRR[J]. TESFT, 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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BAMBEFRE, MEMNETESE, HAoMETESENS EMSER
XS, MBAGZFARAAZNET. ARIRFIFMIRENEEZEER
H£2M4E (CNN) . EIGENFACES. FISHERFACES. PCA. SVM%,

3. ARIRAIBRAREARFHINA

EEIRABAREEEAXEETNENHTEIIN. XEERFEIIRF!
MEPENRRESEK-128ER, URARERS, BolIMFER
ZNFRE?, EXMEFWUNERT, BMNFRZLZEFXTRANAT
RENEBIFEF,

EERIRBIRAN— T RENBEENABREREY, R7IRAIKRERN
BRNREZIN, BFALT RS, DINRIANRESBIEFEARYmAR.
EHEFIRFIEFRIAZ— TN AL I EE, XFRTUBERAT LRSRFME
FURYBSENR BN E R IER. FRILZIN, ERTURRIMARMARRS I, 2
RER “EmEEHE  (BMBZERN) RILUERRFENTIZRER T RNE,
MERIMMERET, KEONEIFERBE, el UANEIN, SFE
MARRITRE E R, XEERGE A AT B BUME I TEF /&5,

XORFRIMEE

1. FARRRNEL?

REM BRI ZERNELANNSFITEZ—Y, EIRENEFE
%, FERHERNER, RRNEZBETRREFIFZNRE. 5H
R EENFIFERR, RRME AL A TRREIFM D KR, ER
REMB BT IR —MBIIER, ZAREF LT FEIMEFIEHIE (Fil
AR HEBRTH AV SR KIN B An L ERIR 5 HE,

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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2. RENBEEEFRPILA

FHEFRRARZOMIFIGIHRRNE S, FRISHEES, FY, EF
ARRHRE. RFEEEZWMIBMURAF REURFEINEEIRNTAR
M. XARKNEEINEMER—E, WEEEEHTHE—DE, ZEIN
FEMNEFNER, UXMETEEESE. BT IUEZREERARRIZE
A, FEBEERESEERFRNAY. B, BSFRRIAREREZ, B
TREFREE. BENEE, 7EMNENBSEEERM LR,
FRLUR B B A TEX A ERE 7 —E M.
o B AT ANESR

B, ATEREMEBEEZEERAMHA, SAEULDENBIEE
FRETAE, HREIZAMRGIELR, HALEFER, ALUARHEERS
BANTRESM, AMREERIIEGARMAREMER, UTYE4%H
BITARERNBEFTFRENE, AIUREER.

&6 ATErERIZETH

Scratch@HEMEAETFERHAAN— 1 REDE,
FERNBELS FIRMNZFILITH, BENFHR

Scratch  ERp9 ABEET UM Scratch#{TRIE D=, 4
— B F A IR iR ScratchJr, X2 ASETS
Bty EfehikAYScratch,

https://scratc
h.mit.edu/

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.

33



ERFNZATERBEENRARS

4:k6 AT ERERIZTR

ZHr fEi
App Inventor@— NEL2ELFF ZBIAndroid4wiz
App g, MAErMNERRREMmERINARXIESE
Inventor  seseppAndroidi@st, EXIFRENXTHEA, &
BAndroid¥1FE& H NI AVERFF Ko
Python@ A L fesg P ERR ZHRIZES
Python Z—, AL SERERAEMtE BAIEE
—iefFEH. PythoniliIEAENTHE, BHEA
TEHEERESIEEERANME,
KT NI EREFF LHELE

B

fag A

https://appin
ventor.mit.ed

u/

https://www.
python.org/

Tensor
Flow

Microsoft
Cognitive
Toolkit
(CNTK)

Pytorch

TensorFlowZHGoogleFF & — BT EIERSR
EHFRIESR, HOZRTEEATIEEREENE
M, TensorFlowsz#FC. Python. JavaZZfhis
RES, AFEFEMCPUSIGPUL#TIHE, Tit
e, RS[BERHDHILE.
CNTKZHMMR AT FLAN— 1 RE. FIREL
BATEREFATAEER, ENETZMALERE
ZHEE, PJIREEEFIIG—LERITHRESE
SR%. CNTKERACHARR, BEEFER
PythoniZE#1T1EA,

PyTorch@HFacebook A T BEFR F P T & BY—
NFREIPythontl 28 S, mIiRHER AR T
GPUIMERKE TR, R SZEFohSEHEME,

https://tenso
rflow.google.
cn/

https://docs.
microsoft.co
m/en-
us/cognitive-
toolkit/

https://pytor
ch.org/

34



ERFNZATERBEENRARS

RT ATEREFFAIER

UBERBIREZ IR AT 558 A A,
EPEENNEEMA. THEERE. FRFAKAI™
i WERREFITE, EREFIZOINGHEEE  https://www.
(PaddlePa  z2, EMIERE. HIRALAEGNEENTALSA paddlepaddl
o), CRBAFRERERTASE, RE  eorgan/
FAINLSS, BEBNHESREZRITIVSERRAITREE, SE
M= B e H R
Keras@—1~EHPython{s 5 BIFF R A THE ML E,
B LIEATensorflow. Microsoft-CNTK#Theano https://keras.
NEMEARERFED, #TREFIRENLIT. o/
Wi, WE. AL,

4.2 K-12 ATE R EFHFEP @Ik AL

BEWNIMAENK-RALEREEREZHFZNINE. BE. TAELE,
073 ] NS Z =

1. BSENBFIREL TS —

2. HFRBNIRFSFEEEREUENSITE

3. EEXMF 8 ¥ IMIRET B H T B |E]

4. BERBEFSEMFRBFZENES, KEENHEG

FEINERBENARINAFERBRINIG: SHAFLEN R, &
BEHERANIC, BREHFERENMR, MR ERAXEY EXNFALE
RERVEF L EMFEESHE, WEIMHRIEMENEMUIANREERE.
RARFLZHR+DBR. BXIMAESEUARIBNANEBFRRZURFRAL

Keras

471 2L, FEE, BN ATEREANAEXERENEJ].MAHEFTRN,
2020, 30(04):18-24.

35



RPN ATSEHEZETRARS g@ CIT

BREBFFIRNEH MRS LEARRL, Lo, EREIREEESMRAK
BUFERHA, KRERDBURAHFRE.

43 K-RATERHBAETPFEEZHFNRE

FEE—RFIWATEERAE (30, Al4K1248, hEF/NFEATEEER
BARIMEYSE) NEAH, IUEBHEEERhT ATSREET, EX
AK-L2MEFRATISEABTHNAFZHEEXRIERE. ABRNREZRER.
BUK-RATISEREREFLA X, MY TFEINEEHE, BEXRENT
SINZRBFNER, BENFEIFTENF. EERAREFRLRE, ALK
R FK-D2ATHEFNEEZRF N ZE MEMZFRIEM, FEEFIN
MEMZFRFS), MEEESE, THERZUEFMHITEEFE S,

SHFALERETEENEE, AIUARALEEARIRE, LHh/NZ
EMERNBRANEEABATSERATNREA, RNEFNEBEMNE,
IEBIPERZRBELTBLE, MUBEFAZENIFBLMONEEIR, MM
EWEYFE RN R KA TERER BB . T NILILATSEENAIRE, AT
HFEFEMERFEIMRARNFIPNAATSEE, Bid ATEENRFRE,
AUBAFE, ARKHANATIEETFIRETES, BIRETHER
AL RE, RBEATSEMRLRIE, SERRBEEEEF S0,

ATEENERALSFEEEMNERRE, MATEENEALNE
EA, HEENHRAALSEREN. RATFATEFHNERBAEERRES
THRUREEE, XIRFERNERTREK, RABEFZRHBAENER=M
4. TEERREM 4. AUTNME, ATEEEEFANE ATE R AR

48 https://ai4k12.org/

49 HEHBFEPNFEEERAHBZTUIERRR. FNREAISRREFLRNE (X
17) .2021. http://www.ttbz.org.cn/Pdfs/Index/?ftype=st&pms=51978

50 =38, 7, 5, BREE ABMSIAWA TR “ATEEMN Rrigit kA
BRI &R [J/OL]. B X iZ BE B # & :1-15[2021-08-06].https://doi.org/10.13927/
j.cnki.yuan.20210709.001.

36



ERFNZATERBEENRARS %’?@ CXT

P TENNAE, BARRARSHEHREEEM, MM IZBEATERNT
A, HER#EENAE——WmER, HENEIFASABNEBEXANZL
HEMUNHLZIRE, FTEERFEERAN, MEANEREAZBHIEK
Birls

4.4 EEK-12 ATERRATHHRIES

A EEA IS ERE L CEhLEERTERNER. 5—18%
REGIHFE, MBEARETFNEIERIIZNE, MTESHEEN
“Bee” , FUEERNAYSRFREZER, ERERAE—TIRAEEE,
NFEZBZRALREIRILONG, FENER.

MIRHKAFHEATSERANTE, HERZDHZESENEBIERTA
RIPNBIELR 2. WAL EREIRBERCENBAITIRZ. KHAY
5, WREBALISR, MIEEHBENA, fIESEmAIBIERIFZERLL
NEEER, RIENFIENSEAITESFRE. M. 2F. BEAN
AR ERMER.

——35|8 (tRHIR) H29%

o RRMAIRARTENVBIESR
UT#EERENFTVOFEATEREFTE BRI ARAR ARG
o MBHIES,

51 ERtt™%, ZEER. EPRELRMET FTHOAISRERENABEKJ]. MAKEHEAR, 2019,
29(03):12-18.

37



ERFNZATERBEENRARS

&8 ARMAIRARTUABYEIESE

F5

il

EfR

il

EfR

il

el
£ m

=SBl
ok 3%

MNIST

Image-
Net

CIFAR-
10

CHIME

SQUAD

MNISTRE— M FEGRBFHERHUES, —
HE1+ T RB250NFENAFERFE R,
MNISTR RIEES MIRER A, HP
NEE—HEBET 60,000 KEMGFIIFS,

iR E—HEE T 10,000 KEEMITE,

Imagenet#iEEZ B ailREF S BRI
MARIFEZHN— 1, ATRATEGSE.
EfL. WNEHRRIIE. HIBEEF14005H
BER, RZE2HZMER, HPEEEH
A HVE 5 B BRI K RIATE R E& FR AL
BRTE,

CIFAR-1082510-N 2851, 60,000/ MR E#,

FaEEGAI: 32x32, 10,0007 E %,
CIFAR-100M 2 €1 &1007MN %, SFH6003K

B, HEA5005KA Tk, 1005KAF MR ;

X100 R HM20 MBS, EGEFIHE
BRtftTIE. CIFARX FEIGRZ LR EMIARK
HE— M EEAREI R/ IRRIES.

CHIMERRAFEZIRAPEZFTE (CHIME
Speech Separation and Recognition
Challenge) RY%IESR. ZEIEEEE T
&, A& WAE=%7, SHERaE
T E N HEREREIRTIMR TREE,

HriBfRiR EEIEHIESE (SQUAD) B— 1
AUFIRIERR RS, MER BRI FRELAY
EERAARL, S MNAENERBEENEEN
—EX 7, E500ZRXEFEBII0G D
RSO

http://yann.l

ecun.com/ex
db/mnist/

https://imag
e-net.org/

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

http://spand

h.dcs.shef.ac.
uk/chime_ch
allenge/inde

x.html

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

38



ERFNZATERBEENRARS

o ARMUFIWHATEREREBIES
HWARBNAM, AERBWRET B2 IR KRBT, HAE
BVEkiES, MARTEHITHENTRMAREFIHSEEA,

T ARMT A AIEIES

Rk

£

$iE

Sz

=E

B

frix

FESEA
iiEN=]
Hef
RS
CCLE

=X
SEHE

72 &
[ |

KNMI

HriBa
GraphB
ase

FIREUEE S 2690 ikH ERIITEREIER
(1056 x 1056 1&&) , G&FIl IEIEHM
MA=NF&E. 8MTEEREBRINT RE
AEMERENRIBLZGTZRAE. 21
IKBEM T AL 100 KE %o

CCLEBZ=1+ZMALRIFRIL1000Z T A
KEARRHTT AMERENF, BT
DNAZRZE, ERFRAMRBAEENHFERL
58, ZIIEEFEBEMNEEERAF IR
ESZHIEREZ—

F=XRS[EETE (KNMI) KAB24718
B, HPESTITRREES. 781 kK
HIESE. TTIHMBENEFHIES. 131X
NEBSTEES. 33 MREMIES. THXRS
FikEaiEEE. 38 MEIES.

#1848 GraphBase 24 N2 EEIFZ A1

ENEFNBIEENES. WREEIHIE
BAFH Donald Knuth B9, L3RRy
B ASIE A RENEEAFITENRE RSN
ER ftp 121t

https://githu
b.com/softw
aremill/lemo

n-dataset

https://sites.
broadinstitut
e.org/ccle

https://datap
latform.knmi
.nl/

https://www
3.cs.stonybro
ok.edu/algori
th/implemen
t/graphbase/
implement.s
html

39



ERFNZATERBEENRARS

4R KRMET W EIES

ne
3]

e
A
®

L%
Ze

Hh3E
=5

R

UCI#123
= )E

CAIDA
RS

CCCS-
CIC-
AndMal-
2020

HRR
7N
EX b
ThEE

UCIHZBFESIFEE S T 5881 & N EBEF S8
KBRS, HRBAERIsXEEZ MR
&, WEST[SEEMGPSHTFIL M
RS,

CAIDA MIBIE R L8 HRFMNE M LE EUREE W
IR, HRAERXLEHIBRMHAHARI
X, ZEIBREEA LI USHETREES
ETEREER AR ML EIR.

CCCS-CIC-AndMal-20202@— My £ @M
EABNSBAT R EIES, 855205
PRI 20 A NERIRAEER, 211405
/> Android VA, B& 14 MRENEER
270 191 M ERRIEER M-

BZHIEESE T AN 250 MER/MEX.
dk P (F. MNF) MBS 12.7 BT,
HPE RS MER/MEXERANFAEES, &
PMEXEHIERR, FIA SRR JSONAS
e, Ha@EE APl RN EE,

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

https://www.
caida.org/cat
alog/dataset

s/overview/

https://www.
unb.ca/cic/d
atasets/and
mal2020.htm
l

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

40



ERFNZATERBEENRARS

4R KRMET W EIES

HbIk

R

2%

AQUAS
TAT

HRE
ESEZsS
iz

LM
HEHX
/S

FAANG

RREER
/S

QUASTATHZEIRUSERE. A RFIEREE XK
BR. AKMRAKESENEIENESR,
SREIEMN. WM. AT EMAmENtbrE
R, HBEREEE eI HFEF KA 1
REFRUVARNER, U—BHIRENT
IR ERAERNE S,

EXEZFFRNEFAHE WE T EERN
RULZSTEIE, UNREMERNEFHE. E
AILUAFE. UMM E db A TR ERETIE K
AR KL ERE.

HAMBBEEIREWE T M1999F—EE!
2016 FIALNMNBBEEIE, B8 THRSE
BE. FMEUREE. RURBIEES,

FAANG e REHREE B S FAANG AR F A3
ZHNRRSE. XEHEESRENARE
i W&, XERENSEHESFHE.

http://www.f
ao.org/aquas
tat/statistics/
query/index.
html;jsession
id=84948F11
8DAT3E55A5
55F8AF06420
O5F

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

a

https://data.
nysed.gov/d

ownloads.ph
P

https://www.
kaggle.com/
aayushmishr
al512/faang-
complete-

stock-data

41



ERFNZATERBEENRARS

43R0 RN T W RYEIESE

giFF  COD B—MAMIBREIERE, EWETHE.
YR B TNl ERBENNWESYNT YR REEN,
T OEE BREEEYREY. CODEIEEBRIGE

http://www.c
rystallograph

y.net/cod/
COoD T48 7 FEE
cRicoH RICSHEETHRIKER BRI T 1 ZiptREK  https://cricsh
®8  EETiREk CRICS EiEft 710000 i ttps://crics

SE=F - .
. 2 SR R B € € eet.org/

FAFEETREZMRIRNEIE, ULET  https://ops.f
WizsH  BREESNNEIEALHMX ZE@EIEMH  hwa.dot.gov/

253
i AFIEZR  EWBRBTORERMER. FAFRRT  freight/freigh
FAF kE®RI. FXR. 2SI BR. RS t_analysis/faf

H A28 TE R, /index.htm

42



" BHE
U0 Armeassns

AEFEMBRT ATEEIRIME, 2 A=ZMERHRTTNSA:
L AR, HEE, RESE i%%%ﬁhﬁﬁxﬁm%ﬂkﬁ,TuL
RURESHECHNEY HF) F8. RRIMERFIATLERNBESRN,
W RIIAE, FIE(TTLUEMFERINIEICHIRHITE . TEFEMR
RAETERREREY, REHEIZURAMEREH. ATERBFLERE
R ALERHAE ERMEMIZNE.

43



ERFNZATERBEENRARS %’?@ CXT

ATERE RRELTEFTAINERAFHRARBRRNLEZTRNEZ, A
TERKRVEAILUSAFE, DAIERE. MSANMBMURARREIRT
b S AT A

RBLAERDER T FREFBEANBFEMERNEM L, BET
NEOFIRIIA T E BB RRED R

-

EAT LRSS, BRNERIMR, UFKES
e MEFREENENER. BRASE,

EET—REFR, BITHER, BTUEM,
ZRFRII P RBRFEN TR,
PR

AR ER FOTHE, BN LA
B HRBBABAEL. ARD, BRFAMARE

pa  BAORE MBFARS. MANES, RELH
BUTHTHE R, P EERRA

E8 ATERESLHEDHE

44



ERFNZATERBEENRARS %’?@ CXT

5l \TERIEREDRLTR

RERENSERIFEXN N ARNFEIAR, AILUNERLRESEHCHF
3 (BF) Ta. RERMEEFIALEEN—UERM, BIERIFIE,
FIENTAILUEFrF 2RI IR A TR, EATFSFERBELRRE
Kl , REMNBISREFRESHMOEAC . BT7FIATEENIRFIE,
REBIAIAT BET BEFEIE Ko
1. &R =

20185, EM—Iu “mEULEN EMEXT, RARS, HENE
AR L F B —MUE A RRVARE, BRI FEEA LITENIRIE? &
MRRAT, BEENEFLUHBINREEERRL, XEFEREFENTEARE
RitE.

FEFRZBBARISZINEIRN, MEBRREDIRHERBRERE
AT EREXMMRAMERR, XFEFIBRSAITHN. SRR EAXME
FEMNKREAZEREN. FHEY, HPaERHRENRIEFS. GPU
BHM—LERE, B ASAUHTRENERARERT . EMHMKRRERNL
. BERTREM. ROE. R, EEREAMERFEIATIERKRABA, H
BEETERRAMEAN, HWRES—EEFRRAENAER.

ZF LR EBEIFRIERIT BNV EWEBE RAIGRS, #H1TH
AXERIRSFRENREBARTDMARSZHITRINEF. B, BE. ML,
AREFATITRME T XFNTIRS.

52 Lee I, Ali S, Zhang H, et al. Developing Middle School Students' Al
Literacy[C]//Proceedings of the 52nd ACM Technical Symposium on Computer
Science Education. 2021: 191-197.

45



s LR S > C1T

'MEMT {*

B9 IEMNEIMFLL1TEN

2. tRAEBISRIO =
AIEREEARBRARAEEMR AR, HPFHEVARE. BAES
3. MBIAFZHNBZ I B ERELLRS, BXTRETE-FK
HEZH A REN A, WERNSRERN R BBXIEDT ATIRILERYIK
&, AREAFATNBEFKRKEZECHLE, ABESECHIFL, XM
LRERBEFIRXRS, EETABNERE,
3. HMEKEE
ATIERANFARKRZEEN LRI, WFENERERARE
REREMERK, MFEFELKBELRELRRYS, REE EITERIRE,
ARMEELFRABEERIEREAE . BII—TAIEELRENFRK
HE—TEXRBBL, RAATBEREAIERS M URFEWLEIRE3, Frld

53 Agrafioti F. How to set up an Al R&D lab[J]. Harvard Business Review [online].
Available at: https://hbr. org/2018/11/how-to-set-up-an-ai-rd-lab, 2018.

46



ERFNZATERBEENRARS %3 CXT

BIMNFEDHALERNAEIEG, BAFREREE —MERIEN, #HH
BLRERR: BFRG—AHE, MEREETL. E2HE, AILLEFER
P I LT WHLRMEIDAERIA L E R AR, BERXMILIEFTANERZ
ZERRZH, FIUEESEFRIMAENEEIR,

5.2 K-12 ATEsELIE=E LM

o ERHXATERBEEFLRE

ZRBERFEHE. IRIMEAFESARR. BFESRFFE=
BHENETAILERE. VasA. KRR, BN, MRZESENER, 2
—PMERERR. BFEFE. KIIMEMENMERA—FNEZHEERS
X, BIRSTERDEBLTHXHATEREF. STEAMBBMAINHI
AgeAtElo

ATBREREREK-12FERERDA=ZKE, NEMEUITRRB4EEST
NER, URMMAERLATEENHEE. YPMBRUSRITEREEFANE
=, UYTEBATERILIMARERNHEY. SFMERUTEMEATERE
RAEBANER, UATERBERRSNARNGNMHEE. WX=1MERR
FIERMEFEREL TIFANNA, AE=1"TMREEES T EMAS,
SFK-DR2EIMRVRYIERE THRRG R, B EMa TrIEI, 1LEm
TRATSEEANFBE. IR, FEUKREX, TRATERRENRR
FEMBRTN R AE; LFEERET ATEERARRIA, THRATERES
DEFREX, SEB@BIEEENEEA TS REERANERE, HillZxa
SEAEUGFERR,

47



ERFNZATERBEENRARS %’?@ CXT

E10 LM XATEEAFTREE

® IN-MaCigitM el ITE=>

2020F3813H, EEMNELRHMNT—REIELFZFEHHL (IN-MaC)
MZAHENERZRFIEERAT (HMIN) EDRER T HRIHIIN-MaCigitFie!
MILE=E,

XA E M T EMETEIIHMINIZRER, 1BMHET EBARRRERRETT
ENM. #2BB NI ATEEED, URTENRZEZIFER, BRIz,
EREIEEIAI S AREMSTEMBEMNILE. ZXHRELIRSTFEF
FHERTIGTBLE. BRRB. HAMOFEEERNEIR, FEREXEENSE
ZRINARR B FE L REB LR IMAIRE T —RHLS L,

ZERENRBET, —HFEEREEVNSKSTEMIREZZ BRI

54 https://www.dobot.cc/customer-story/dobot-magician-adopted-by-honda-
manufacturing-of-indiana-to-discover-and-explore-next-generation-

manufacturing.html

48



ERFNZATERBEENRARS %’?3 CIT

IRAITRE, B FERRNENEAINNE; Z—HE, ENEKIIFE
HEHEFRIFZINESR, BHT —MIFNARRE T SHERNE
B, BEXMEN, AFERETHEXNEZN, §BTEFFENEERAR
BEFT. WiMkHcEE, FZRCERW IR FH TR BT T

e

= ——r 3 »
- o - A
- /4‘

E11 IN-MaCigit el TIE=E

o “LER" MESNUFFEIZE

“DER” BHEBUG. k. HRARFZHEKARNERARERN T
—RBFEITRRRETH. BT BN “—A—=0E" WiELZERHE,
WET—IMEEFEERFE. FHxE. BFRR. WFLREAN—EHZF
S=iE, FHREFNFERREREFE. ATERER. BRERSFZHR, M
BERMECERHOHERRENXS, BREESNPNFRENEAE
By EE B EMARSS .

E=ERN, BEET740-508 Rin— AT BR—&T, LURLEIRA,
BIRIRFACCPU. GPU. REMER, MRT EAREIREMEERRE. 15
MR, JRAMENER, EAFBREMETLARBNERLT, iILENFRE
REBXFREFSEENFIS5EHRTE, UTAEAFEHBEET AT,

49



SHRHNFATEEHEHINEAR S %}3 CIT

&8 “—A—=iE" MELZBKS, BHFERFMNAESIRTTHECE,
HINSDEENAZE, EEMRE. At RimgE L, WEERRLL
ENTEECHRERGMARTIE, ERARTHANIFNFIFm, [l
KIGRI LA SRR, RIET FSIRESE,

EZZEENATERRENR T IBRUNBFRE, FAELIA. &
mEEKENRT “EEME BFEIEN, ERMSHA. REREELNKT
“MEED HNHAFER, LFERSTAEEENIEMNE, TRERSS.
HECISERIBLETT o

E12 “DER" FMESHBRFFITE

50



\

A 557\
=
=

Gl

s
BENMRE

J

FEE SRR RRIEIR, ATEREZ TR Em R EEEZRNNAN
B, A, EEMBEIE, ALERAFNAEIMREEMURMS. HFEA
Ao, REFRSHZRERFESIURFR, RERK, HZLIK-
RATEREENARTEZZIRKNLZEN R, BRIRRLTRINE
K, AFEEHSHERBNDIE.

51



ERFNZATERBEENRARS %’;@ CXT

6.1 K-I2ATEHEHBHELSE

o BISFEMAISRARATAR, K- 12BBRATERETEQATE
BRE,

ATERAMRAB AR (OER) BEMFEMR (FSHEMENT) I
F. FINMARME, ZXEMEHIT QXM ERBEFBIFRIER S, 7
WHMARZR. A, AREMNBD A, ZERE. BRPAREERER
HE2—ENMARREZZRNAFEEN, IMAXARESNTHERR
EM¥E, BRAEEGERE,
¢ ARAFEMMRRLENHFARN, AARK-12MBATERETR

HERE,

BMMBARN _EREEN. BMEABFABTNEERE, Y
FHFRIERTHME. 2)LE. NEFMERIATERBMEIEATLE NS
NSRENRIETR; IRMENATEREMIEATEERAS TIER%EN
1557, SRR AT EEBEMERANEENS BAENIEF, USKENHGIE
. NMA. SIALERE, FEFNHEERERPELLI T —ERIMINN

Ko
o MEFIMATEREARTIES, BiRAFEHERENEIEENR
R"ER,

ATERN=ZEER: BN, BENEE. TEK-RABIEERZE
ERTE, BMEREE, ERERESTEHENRFERRIER, WRBNEFER
BIFEBARFENTEZLZRS, NZEAXIHBEILFEECHNTEER
o4 HWK-12ZEIATER, NZBEK-R2EEITFEREFECNREER
7r, BEIIE SR NB AR K- 12092 E R TIHET
o FEEEANAIERAFLRE, BEVTRK-12MBATEREEFHN

XEBER.

FATERESER

bt

DR=MAENER, SFERE—LERSEEN

54 Michelle Ciccone. Algorithmic Literacies: K-12 Realities and Possibilities. 2021.

https://wip.mitpress.mit.edu/pub/algorithmic-literacies/release/1

52



ERFNZATERBEENRARS %’;@ CXT

EXRFFE-LEEZENRR, HIUNEEN TR, RERHEETLREREFIR.
GPURN. BENFREENARGE; WEREEEEHEMNAATIEREL
fRih, #ET—HREBRIFARRAEFS. HERF. BUFIRAILERE
FRrETE TR N A LR, #MBEEEFREBAFELEE, AJHSZA
HITHFED), AEREHRFE. Br. SIFNIIY RS E MR SIFIE,
SENFERMHESLRVIRIFEA SSIEE 5
o H—IREATEEEAXBETESR, "BEURKMENATERATER
e

8 (ERHEIR) BXRNE, KBRATERAETINREIAIEENS
FRAFUELERR,; BERABALERS AHERE N RHBERENES;
KRBRE2E25. BEIIESMZHMENG EZRYFEEREATIERE
BER; RIBAMELIAFELRBITMARERFBIRUREMAI R AR
BARE TIERIBEIBIPkEL, HEBERRVEBEM TS, MEEFINAEM
YHEESHEBREZENNENDIANERSEHE AL E R,
o EMMAIERENECESRELYT, BRRAERKEEHSRRABRNESD,

FEBRMEEXESIEFALIEERRREN, BINREATE RN
RREFrREEFERERENRR, XERIZIIZGATEERAFIERNE
ABEHEB BFrEH R ARSI S AR MENER S NFEER. AR
B SR BERER A SRR AL RIP Z BN ERR, EEESHIEFIER.
HHERRAMARSS T AHA @BV BRI BMEAAXEV AR M ECENL, EE
FRPEFRIE. FERDMBEIRITHRLZ2FRUNEREMS.

6.2 K- 12 ATEREHNBRIEE

BEEIETENEEZHY, UKRFECOVID-19AMITHAE; FiHREMH
MAREIIIMET ST ATERRIRA. MitE2027F, AITEkeKHY
RRRIRAB3124{25%TT,. FAERZIEBRFERAITSEENNASIM,
HELER GBS, SEARMA L, (BHRENE, HEMATES. ATE
R—EWRIANALEEERPH— T XBIEE. BUF. FARFNMAEL
BN EBRREBIB NG A TE BB NARZS, [ E

53



ERFNZATERBEENRARS %’?@ CXT

K-12H98EMEL, AAMIMTEAANAISREERNEFZEINRR,

A, XTRAISRZRIK-REFRETNEEEEBRE. M
ERFATEREBFTTEREITL, URFNAHLSIANATEEAE, ™
ERNERMDKREM S HARFHRAREN . XMIUKREE, QIETRIK-12
AT ERHBFHTERIYIE, 2ERIERIFIECE, HRELBEAIFER
HEEEERN,

RIEAZERSETHORRAMDN, FERAABE. AEHTINE
B SRET U TR BRASAXTK-12M BN A TS B E#HITYIEMN
SR, NFEFERERF[EANMIAMKENTEFIS, FNEFAEER)
MERBEHSZS, BEFNBERALERAETHREN Bt &ENKH
HEENZIKAE LR, ALEEFANZIAZIHENT WEIMIME—
TEH, EAFREAIUIRKATEREERE LA,

54



¢
S

IERMEAFESFIHARR
HEMABEERARNBERKTERFRAD
O Jaant - 5

FERIMERZF BEEMBBEERA KRN
BERFIMRR ExRIEMFTHD



