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54 INTRODUCTION
ETFiE, BTHE, RT4A, BTFE— (BiE-&EHR)

A A BBREALR R IR E

INF RARITROE 2 £, AR GARARITEAF R Geitd . B
ok RE) , A TFIE SRt TR 5 5] 3 f 09 L Ao i o INSmiX S F19)
“cognition” sk /& T 42 T i&“cognitio”, &5 3] F=fiR,

SHALFRATZEANE S EBME L, AW AR AR\ 4910 FF8x £
AN AST AT GGG IEAAR T . A, F 2R TR IR BAR FALR K, X
RB BB fnif e AR R GITENAA L, FA 1B ELEK, WEFE (LB
FHA) FHEF PR (RamonLlull) &b T 3 Fo iR BT HLIEALHE £ 89« T2
(Tree of Knowledge) HAHF 4+ (Tree of Science) 7, iX & H A i F 89 —F#F %218
AT S, HEA RBEITARGALERFE % (alphabet of human thought)
[ —#k.

AT B kiR AT HR R, LT B 54, HAE @, & @Ik, 9
WAL AR K B4R M,

AT e KT 69 3 R AR

AIFREN X K EIAAF R TMAER (Al Winter) , ERRBREAET
AAVF AT R 22 i R VA RS 37 £ F 469 KB ATUN, B A T fe 32 b Fe
Tr ik KRR E AT ARIEG E KB Xt — vk T AL AT IR,

S\ KF 8 AR F RARAR F R AN F 45 K442 (Sir James Lighthill)
MGF—ANERAT 1973 FRET —W LA (AR —WeaiksE) , A
B T AU IR A& (combinatorial explosion) [, FH %A TTH Ak
77k PRe iR i L £ (toy problem) 7, MEFATIFARIENSE — KT L, %k
B RAAEFRAREAETZ M, AL 20 HLRS RN NFEZ—FAX
EAFNNFOTFIEE . FERHE—Z T FE— A LINRIE AL G KR FA
RER LR EA L P HFOAR BB ESRL LT, T2 2 AE L
8935 hm 3k -k 4 A R-3F (Poincare-Lighthill-Kuo method, & #& PLK &, —# &%
D HAREAARE R, L P Kuo 53RAKIR) "k, WARRHBFRELETEEZR
Ak o

AL R H ZRBNES ERMATIAE A £, 1943 55, ABHFEERA

(Warren McCulloch) #=i% 4% 52 K R4¢- K & (Walter Pitts) &4F4R & T 2A4eA)



B F o B MCP A 2 U AL, XAk Fi& LT 1954 F £ (REAFHFH
FY) RE&G—BAH (EHHm EFHRAR) XFEPHsh5iE, “EHFL LS
—R, FAN il T HEMAE X408 897, B2 5. F K124 (Frank Rosenblatt)

F£ 20 #4250 FARBRE T B4l (perceptron) "R A, AMNFAPZE ML F T 7 3
KHEAZ . 1969 F, ¥ (Marvin Minsky) #=14-4F (SeymourA. Papert) H ik
T (RBSpL: HHIUAE) —, B0 T SN A B M R 09 B S AUAE 77
HEAMR, £E2LETARFR (XOR) X —HEAZHFH B M, X —F 469 it
AP 2 M B ARAT NA S . 20 #4280 FARFF 45, ATHARHENT 10 FLLEIF
ZANA R

B iR A e T TAEFHA (IEEE) AT 24 F A 44s, T 2004 FiX %
7 IEEE Frank Rosenblatt 2, 4 X EEF ] EAEDALIFT RIS RE R KRR
/?}] sz&ﬂ:"‘w‘%? JG GG — A R D AP 42 W 4 AR 0948 T (Paul Werbos) YA

G LR B S ) AEEFM (Geoffrey Hinton) 4 #]F 2022 FF= 2014 F 3k
% 1IEEE Frank Rosenblatt %,

STEHE—RRME R EAFE AT —RBHG AN, TIHA, LRLE!

b E ALY AT ER BT R

20177 A, BERAPART (F—RAIFHRAEAX) , 24RETEM
2030 F KRB H —RALFRAEGEFLHE, K& B iR, T E8E 5 REHEE,
(FF—RALEREEAX) MALERAF BARKTRET BB LW, £
AP, EEMLSE, REHEZAFTEEIN 18 RHKFFR, HARE T X
ALK EL Fo LR R LIERAIFRELEFTAL, HRALEHEX
BEAERERFBEXF L,

Ak 2022 7 A, 2BEA 440 s AL E T AR A F L, 248 BT
SRXETHRHAFZFEERALAHEL, BSRFEERSEXES 4 NMFHNTR
(PR XFA) , aFEFREXAFEIE, BRZAF, HitF. ERHMAFS
BEK, HFRAFEEHEK, REREHNFZA—LFAH.

101 3t R P A% e SR &

ACM-IEEE A 1968 774 & A it L AA £ L iRAZK R, 455 AAHF
F. JE 1968 SF 5 —ANRAER A P, AT AR A“AL heuristic programming (AL
b B AKX "fmif B, BISERAALFRENE A F AR
Fhik, 2021 5, EXF4EE AN (Artificial Intelligence) “4F 2 1+ HAL A
A& L RAKR R P — AN iR ARG FEE, AE S B ATA LA A6 i — RS 248
EESES YRR/

2021 FF K, KA B KA T HFAAURAA T T A F KR T
XOCRAR 101 7% o 33 Aot FbuAt 5 XA P AR R 5 AR AR Z ISR
15 @Ay 40 2T A LT (ATHRGIE) RAER. ABEA BRI



X\ Fes AT RERH L, BB ELM, KMEEZR, ETAFE.
IKAE R V3R B AR, (AT ﬂﬁ»uﬁTloAﬁ%%6lA%%ﬁ(@
ONFEMAIRE) , FEERXEHEE, HEE5HN, RS, hEHxAF
%S K

AIFRAT AP AL EELZE
SPREERRFAECELAEREELEER, T B4, FhF ) 54FH 13
zm&wﬁvw%%mﬁo%ﬁM<Al%ﬁm+>ﬁﬁuN®%z%

mi%ﬁ%”“#%zﬁ FEGHBAY, R MEZIR, “HRZA:

RHALE”, Rk R EEZAFAR. FRALIFRDEF+ HAFH

AN KI2 A FE 2 TR IR ENS N FRBES, AT, MBS, A

R L Faft K7 BT @ o
T A%l , b F AP ] ATH Redin b KR AAHAT S S A LAY e Sein A —

ROXXEE, ¥ KPR KRETELH P FIF IR, h?#iﬁ%#%m

BRFNBERITAR BT AL, Bk, ALFRATIER P AL 5B 42 E

BFAAEE,



JF= PREFACE

A L% e (Artificial Intelligence, Al & —T18F %03 VAR 4% 2 77 ik 2 5 5%
R F 28, — e, ALFRGEKNBIRZENE LA ALREA
AT MBS, O1ERm (GeiE 5%, AKRES ZM. T HEIAT) .
)RR KA A ) (BedE kALK | A GedlBEA) AR I H T AR AR
AR (edy iethde 7 RE4K)

R Ja, ANIH LB A G RAEATABRHEARGHE S, ZEMT QBRI E )
89— A fE B AR . AR —ME AR AR 28 A T HAR B AR, 4K
W, #E, 2%, Ef kIS4

ATIFRAEN —MIEREAR, RAEA HAMFHAF AT IXGRNE, K
BEANAEAME, ALFRTHEEPARSZ, EXTIX?, Bit, ALHFRTT
AFUABANTIFRATIERE ZRERAWEMF, WfF, RS, HF. &
FIA, AMF., BEEF. ANFETRNAIR, KnlERAFRTATREHERET
BRPIAL, PRIERAG 895 5T B 2 Pl AL B Ko

LAT, T HEMEF ER IR A28 F” (Knowledge Based Education) %% 19
“fit /1 A2 #F > (Competency Based Education) , A% M infiTo%—. Gk
MER, ALFHRKELCEEAREM, BRI, kafT. REAAHEE, /v
3% Al F b AT fo AIFX L XAT 5

N RARTRGTELIN, LA oFBRA LN FR (ellil. Bl
ok BE) |, A THEAL R TR 5 3 3 £ 09 1 iAo £ o T FmiX AN 15
“cognition” & B T 42 T i&“cognitio”, &7 F JFesnif, &AM FIANAARLIEMR
R IBZRTF I HA A BRI F R RL, Kd T4 smid”,

SHTALRFRITZERNES BB L, AW RR AR FF5KE,
AR A3 A TAF fe 69 R MRLAR T W . Ak, &FEW AR FR AR FapAeR, X
R BB E im0 AR R AN R, FA 1IBHELEK, wEFRE (LG
TRA) WA, HFE, BHEFEEFFR PR (Ramon Llull) R T 3 &R #4174
SEALRE L 69 <% I2 A (Tree of Knowledge) A5 A (Tree of Science) ”, X2 H
AR 09 —FF Fn IR AT E A

EFPERAILBRFAUEAT, AP EALIFRFAHKFTIELERS A THE,
RAFBFIERXNE K, X4, BRBo, REL, FH. #4. Dth. BiF. F
fafa, PRy, AR, WEME. KT, KM B AHH T H AR A A RCE T



AR R AR R (B AR 101 730D P (AT RR510) RE2LRAA AR (4
BRE) , —AEME, HALFRKEFN IR AN X R EAZRERETT S
F, BRT AAIF IR ELTH: TFROHRELSB) .

(AIF IR EATR: ZE“FRITRELR) OBAIFREILS
BT AEH —RALFRBET R ALFRATIZRIKZ ., T HEE LR
AZAR R iR K L. ACM A= IEEE-CS #] & 89 #1 R A T At Fo iR %, 101 X+
AL FIRE, KI2HFPHALFRT AR

BifiE=mEt., FERRE, RETRE, ARERE, FEREE, £
TR BEFEREAL XA TR B EEEIR, KA 444%. John Hoperoft
##% (Cornell University) . Bart Selman #4% (Cornell University) . Stuart Russell
##% (University of California, Berkeley) « Jun Zhang #4% (University of Michigan)

FEERPH I TR T

PEALFRFAHKE LRSS
2022 58 A 18 H
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ATEGEMARERE @ BE “Feg+” NRERS

— AR F R A

1955 % 9 A, John McCarthy (B8 4534 F IR 5 R AR, 1971 F A
B % #%3k7F%) . Marvin Lee Minsky (BHE5#h K545 A 24P 22 52 & Junior
Fellow, 1969 & K % %3 1%%) . Claude Shannon (RN REBTHKF K,
12 8382 &) #= Nathaniel Rochester (B4% IBM 13 &4 % £ %, IBM % —/X i@
A T01 ZRAHIF) s HE AR ESLIEH LS 2 (The Rockefeller
Foundation) #9A8 A% F 2 X 46 5 I A T ik B S AT 2 694 (A Proposal
for the Dartmouth Summer Research Project on Artificial Intelligence) & ¥, &K
{£ B 7 Artificial Intelligence (AL Ak, Al XIANAKRE, RILALAHEFELRE L
AKX FES (LA .

BEEGREF, O9EFHERE T —ANFR (conjecture) : 5 3 G9EA T & K
5580 A AEAT AR A R M BT ABOR ARG, BT IAABE RN 2o R K
ZRFAERAE—HRIE, nF BRI FFF] ) Fa iR F —HRE, AR
LR P YT RF, EEEBRE MR, AN P A7 AL 4945 74
FAETAEA F—H R, LA ANE ABRRETALGR, AT TR
T EY AR bR A

A Proposal for the
Dartmouth Summer
Research Project on

Artificial Intelligence
gust 31, 1955

B 1 ARF ALY RILFFTomEAMH
(£: ANIHFRREEAE—RMER; F: BREBHEALIPTLER: & ZHFH2EH)

EXDREF, WEFEFLEREHEALRRBE T 1357 £, T 1956
FHE R —FH A LFFIF LI EBA AR K AEIE RARATA NS
B 5], B R A AR F R . EIRERNIIET ALF R
Frals ey £ KA, 2 A& AFhitEAu, i HEMRAE, AvE Mg GEdEEA S
TR ML) « T H TR, FrREKXGARFIERS. FrEEmERE
N AR e kL B alig 7 .

PRERA AR, ERBZIGENBEAAL (BP 1955 F 11 A) , &k
AR T ETREX ARG £ E EFIH] £43Z 2k (Robert S.Morison) 1§+

9



ATEGEMARERE @ BE “Feg+” NRERS

B R FENELT AR X —E B IPNLER, ELAAD L P XAEA
“ALF R X—F )RR ENH PREGT LA, mAERNTEEGRT
# A1 (mathematical models for thought) X —#13, K A&RXIRA BARPF P AR
B AR N B AL A G (difficult to grasp very clearly) , 122 K FiX —#F AT
AR KM RIS R, Ae2RETHAFIHETG—F, BFHE 7500 £ Tk
XIHFEANIT 2

ZEHRARHFFE: APHRMNT2RFEMNTTER (overcautious) . 12
AR T, MWLM PR A -, AKIZRAIEF LA DM,
X TR RE A H 7 AR —HE R G, B AN B E T RG24 A
RHET. REAHL 1964 FHEFEAFEHE 2B, ANEELBERRKFF
R R R CEY L T

1956 FE R, —#A LT ERINAFFMFILFRALTRGFTL, KT
ALFRATATT Fo EALFRALAETENT ARERX (Al Winter) s

1970 5, FEE A58 532 F 42 (British Science Research Council) Z&4£48]#f X
500 HF RARAR S F KA F A R¥4% (Sir James Lighthill) 47—/
FREINFZEAALFRARERITIFE, 1973 FZEREARIT LR (AL
FEk: —ra®mikE) (Artificial Intelligence: A General Survey) (G AR A%
A ROWE) o BREBAAAIFRLZSAEGRAH K AL HREHE K
# R (Inno part of the field have the discoveries made so far produced the major impact
that was then promised) o W T AR A (combinatorial explosion) 7]
A, FHRYETHOAIFR T ERRMEGTE LR (toyproblem) », wmIEA %
R PGS X —REFREEBUF LT AL T AR E SR EAT AL AT
Ty, EFAIFRIENSE K™% (Al winter)

B RAALFAREAEEZR R, E 20 HZRH KGN FRZL—Fo
RARZAF ) FOTFBE . AREE, FEHE—Z LT 2 IR T
AR RS RER LR EF L ARG A TR SRKIFFET RS, 52
2 R 89 FE 69 w3k -k 48 A /R-31 (Poincare-Lighthill-Kuo method, & #& PLK
&, — MRS TAERAEM L, L Kuo #IRKIR) " Fik, AAXRHBRE”
B 7T Z&mdke

AR F ZRINRBERMABEIF A X, 1943 F, WEAF K0

(Warren McCulloch) #0i¥ 485 KK R 45 K 2 (Walter Pitts) &1E3- 8 T LA4eAT]
BT L HMCP A2 ABEAL . Xtk FE LT 1954 F A& (REHAFYFH
) KRR —BAH (A Bm EFORR) XEPEHBE, “AHFL LS
—R, E ANl T RMAE LA 518097, B2 5.7 KA 124 (Frank Rosenblatt)
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ATEGEMARERE @ BE “Feg+” NRERS

FE 20 #4250 FR#H T Bsml (perceptron) "R, AMMAPLERLF T TE
K2, 1969 F, BAA A (Marvin Minsky) F=4-E&4F (Seymour A. Papert) ik
T (RBSpL: HHIUAE) —, 1B T G AN E Al A R 89 B S AUAE 77
AAMR, £ERFZRFR (XOR) X —h AZAHHH A, X— 4409 H Rk
AP M ARITNA G . 20 42 80 F R 46, ATHAARENT 10 FLLNFE
B

HARIA R, 2004 F, BInE Afee T TA2FIha (IEEE) AT 24 % &
rdi4¥, T 2004 3% = T IEEE Frank Rosenblatt . 2 H“i% £ & ®) /£ 4&7iX —
WEAS RN A 2 W % A 4094 T (Paul Werbos) VAR & &R E 52 3] 73 L1809 F
#M (Geoffrey Hinton) % A]F 2022 “F#4= 2014 5 3% /¥ IEEE Frank Rosenblatt % ,

AT RE PR BANAR B89 A R B A2 T AT AT Ag B0 2 i K AR #7 A&
Fey KM AT, Lot AT I Fe 7k AR T £ PTRIE T K ¥ it
— S BT AIFROTFRCIRE, 128, HHE—REKGREHREFTE TR
AR, EZBRA, HARLE!

dade, 2iE 60 5 FFH, ALFRARLEIINRES T HRarsANBRE.
BT, B ZRIEFHRFIE, I RBEXRH, MR —RAREFRTLTE
HAZ, RAM—H T LR IFGR OIS .

2017 %7 A, BHRPR (HF—RALFRREARD) , ZAAELZART
AIEY H— PNALH R AR EREAX], X—AXRE T @@ 2030 5% B #

—RALFRARENE TS, K& Bir, T ot FfotiEde, W5 T REH
—RALH =P A6 K% B Ro

(HF—RALH M LRAK) HF T AAESMES, 25 RAEFAHIF 4
ATHRAHONRR . BT HBHHOFREF . T RAOF L
MREA T AR Rk M2 5 & B A0 5 AL ki Ae ik 7 L ATIE
B —RALRiEXAHTE (LE2) .
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ATEGEMARERE @ BE “Feg+” NRERS

ERES

TR T ) A BigRSEEMN HEZERLBUM

AIEeRENHER Beta BHRAERQEER

s BUF—RKRAISHEMBICKER - RREEBSUNEERRS « MEEIRNE

s BUF—RATIEREXEHMRAKR - #HHLESIKESEWL - REBIBEMIRE

c ZEHRBALSHAFTES s FBAAISRRAANHREERERD ¢ BXMEHEEMIZHE

c MREFBREATIEEBKAL c BEMEXAREEE

BEERRRHHN @A T EeEmE AIEHRRHIH—K

BHESEF ERMA AIEH#EANKER

ADRBALEEEF N

o DNfRHEE AL B BE TR - BIERSER. STEH. 5HE c BUF—RKALERERRKRE,

. AHEEEERW WATIERERRAERE HZFELJ?&-1%AI§‘§E§*?4}§IE
o BAL., BEREAHBAXEN

s EAIEREF S "1+N” A T 5 RETR B B

B2 H—RALFRAEAINTGNAE LS

b E (HF—RATRREEBEMR) FREOIT AT RA £ 0255 fodk
RFAENE, MAFATRRAFBEPRTMET BELY, £EbAR,
A RS @ L 18 KA ORI, AR T RS AT
S B R B EA LR LHT AL, HAALKERX L4040
AR X E B L,

= ALERA HREA

ALIFRERAEN B R MR ENRKINE, FE2AMTEX—
HRGEAAT . B, Al KA, FH 24T, BRALFR—AAT TRAXE
MANTLH KRB R KR TTR R E TR =

AT HERE (FH—RALFRAEAR) , 2018-F4 AXKFHRHART (BFF
BRALF AT TR) ARFF AR, KA E, WEIRT 2020 5 1 AKRESK
ﬁ?«%%ﬂka$ﬁ%ﬁﬁ‘%ﬂ@Aw%A;ﬁ%@&ﬂ%iﬁﬁﬁ%%

LY AN RIEHALIFRAL B, IARMHFALFRELIZE,
ﬂiﬁAAﬁ%ﬁ\ﬂ&@%‘ﬁT%m %ﬁ&Ai%ﬁ#ﬂ&@%ﬁ@%ﬁ%
HEMN S e rr b e9ikah Kok, BP: FAERRABRESRAR”, HAEFAREM
H#, AFHETXERFREREARAAET], REAIFRTES5HADE S F
A& RRs; ATEREXRAELASER", KEURAAFaGFALIIAT
EAREX, RS, RARFFTEQNFH ALK RAEKRZ ZIL5RA
“KERBE”, DT R AN A B AR, ITTEAIRBZ S fIRRAL
R F A AR SRAL ; IR ALH] SRS R, AR RIFM A Rak e, H5if
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ATEGEMARERE @ BE “Feg+” NRERS

Wit . FA, EFERE SHREN KX, R LALLM LN
Hlo

AATAERBAAGFARE T, HRRIAIFRA XFH, RRAAERSH
FHIE-RFANRETEIRAETRER ZRFH, LLEEHIA A R4
F )L bk — 5 A LA A48 £ 09 5 4},

ZESRFEERE S T ERABF A, 2019 F5 7 6 A BHEI254z
EREEAA ABHZFEERARXT TE 2018 FAAFIZRRA EZFH LM
HiAadg 7] 0 AL IR E L 098 % (F242[2019]11 5) ) , #EIITRKFHEIA
IHFRIXFAELEE, IR PEBZRIRZOGH —AAIF RO LEAH (7]
AN—BFHER) | BEAAILFAX—ITEZT, FHAILFEHARLSZAF
FHAERE, gkE& . FEFRNHFA, BARE TR FALHGBA, 2t
Fodrik, RFAAFIIR K FTATIR

2020512 A 30 B, B4RFLEARAAN (BFEFEERAHBTAXT
RERIFANTE, “EREBAFE TR B ReF —RFAAWEL),
Wl mB(FER T AT IEAFAD REESEENE)ONR, 25 FibiE,
B4Rt Raomg, R REXXFEAITELE (MTERDH 14) | “ERb
AT 5 TAR— B A (FHARD A 1401) B REbF—RFH (FHR
25 1402) o XX FAITRGRE, BFAMTANTF, BFF. KF. HKF
FLFE, AL, BFE, ¥ RE, BF. FEF, Y TRAF 13A
FATTRBEYT LA 144, R4 2011 FEFEFLMEEEIREFHITELZE
A B FA)—KE R,

2021 F 11 A, B4 F £ R AR TAXXFAHRE 5F Ik GRIT)),
AR X FHRZZANFHIELEE, BB RGFTFAH, LA RE TAA —RF
Femge i, Eikfe i AR R, CRAFA. R L RGFTAB. Ft, B
RFEEERATAELE AEFLERTRATEASHE LA RUERE L)),
I L LFEATIAE 14 ANFATE, TRERCRAFEIAL BRELF,
Boitg, #RAFERK, FRAFEEK, REENFAIN—RFA.

2019 F 3 A, HEIFPKT (HFARXTAMH 2018 F & &l & FF R AA
HF W EFEfFERQGEL) , Wk 35S TR REAIFR A EFL, BE
2022 58 A, 2B —4H 40 AL ETAIFRAMAE L, R, BaTd
B—%A 248 FTd iR E T A At 58K KA+ L,

B, KB AAATRAEBRGATTRATERBKRCEH R (L£1),

13



ATEGEMARERE @ BE “Feg+” NRERS

k1 ALBRATIELREAK
AL% e+ /34 HEAAE X

2019 F, Z2HF AT, 2 H B35 o RRMALE
A TSR A Ak B E e IR A . AR 2022 57 A, £ E LA 440 AT
BRIEE T ALK A H L
M 2005 FAL T K FIRE H—ANFRAF A F LUK,
FRAFLEEREAMAEL  RE2022F7 A, 2B % 248 FiARRET FEAS
HHRR AL
H4RFEERASTAR(HE, AiLFERPRATIER
FAEL R F GERXELE) ), HAKFIIFHAINAH
14 AFATE, FTRERERAFE T, BESLSE,
WitF, ERAFEHR, FRAFEER, RBREHNF

SAA—ZFA,

FRAFHRRIXF4
(FIN—ZFALE )

=, A EMFRREKRRE IR EET

ATAETEMNELREGHKES, £HFHEMNF S (Association for
Computing Machinery, ACM) T 1968 F#= 1978 5F X # T ++ H#L4+5 (Computer
Science) #EAE4K & Curriculum 68 #= Curriculum 78. 1985 5, ACM #= IEEE + &
MF 4T3 AT RARRE R Z T — A T4 (task force) , B kF <t
HAAF ) RAZRR . IANTAEEILFHR 10 F, KA — A6t EARAZAR
Z, BAT& % XA T Computing Curricula 1991, Computing Curricula 2001,
Computer Science Curriculum 2013, Computing Curricula 2020 % = £ A,

14
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) “gRBE+ BPRIERB

Curriculum 68

Curriculum 78

computer science math computer science math
Basic B1 intro to computing calculus CS1 programming I required, non-core:
core B2 computers and analysis | CS2 programming 11 calculus
programming CS3 comp. systems analysis I
B3 discrete structures analysis II CS4 comp. organization lin. algebra
B4 numerical calculus linear algebra || CSS5 file processing probability
discrete structures
Inter- 11 data structures probability CS6 OS & comp. arch I
1i 12 prog. 1 CS7 data structures and elective:

core 13 comp. organization algorithm analysis analysis 11

14 systems programming CS8 programming language  prob. & stat.

organization

IS switching theory* adv. calculus*

16 sequential mach.* alg. structures®

17 num. analysis I* probability &

I8 num. analysis II* statistics* Sfour required, no more than two in any subfield:
Advanced | Al formal languages CS9 computers and society

A2 advanced computer organization CS10 OS and computer architecture II

A3 analog and hybrid computing (AL YA S =

A4 systems simulation CS 12 Al l

AS information retrieval [[CST3 algonthms

A6 computer graphics CS 14 software design

AT theory of computability CS15 programming language theory

A8 large-scale information systems CS16 automata, languages, computability

A9 Al heuristic programming CS17 numerical math: analysis

CS18 numerical math: linear algebra
* two each of CS and math required plus advanced topics courses

A3 Pt AMRERROANREAFHHATAIRRE

(Curriculum 68 #= Curriculum 78)

1968 4F & .k £ A 091+ HALRAZIR R Curriculum 68 7R A T4, AAF %
AR B Y Ao AL 9 BEA TR X T, JF BLA% B T 85 4 iR 69 205 (G AR
BHRBAEESF) o £ 1968 SFit HARAZIKR A P,
(AT B A AARD "RiBEXRAETHEIRERZTHL (LA3) . @M
XTI IEAS A R ET, A BB, BFFHE AT HEE LiRAERR
T R ZANHFEA LR A A E R F0 IR AR, LG RARRB LA X —HiE K4 D
AN — KR AT, E4e ACM A= IEEE-CS Bx & TAF4 £ 2021 SFA5ITALS
RE IR AR A 4R B G B T AL S AR s R I UbkE, § &bt g
Bt AT A FIRATH A Rt fe B |

1985 4, ACM #= IEEE # f 44 (IEEE-CS) &AMz T —ANITAk4, %k
SR H 2t EARAZAR R, A TAF LN A FhuE b R A AT B Ao dd H Y
AAMA AT, QFEHL, o4, Bt ZE AT A, BT, T/
T E AR AR A A AT VL (B k) A3 ? (whatcan be efficiently
7o 1991 F, XANTAEL KA T+ HALRAZ/R A computing curricula

“Al, heuristic programming

automated)

1991,
ACM #= IEEE-CS & 7 49 1991 pRiRAZAR R 3+ HALRAZKR R A 11 AN iR

Ak, HEPHALAREME A (Artificial Intelligence and Robotics, AI) #7174

— AN IRAR, X BLIAA LA A AR T HALIRAZAR R AL A T — Nk 2 89 4 1R

B (L& 2) o 4£ 2001 Fpike 2013 Fhary it HARAZIRA b, AT RL”
X —RIEBRRTALFREMEAN,

15
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% 2 ACM #= IEEE-CS & &5 1991 &, 2001 #a. 2013 st HALRARIR &R

1991 %
(11 AN min4TR)

HikBHIELEM

(Algorithms and Data Structures)

T H AR A

(Architecture)

ATHRREME
(Artificial Intelligence and
Robotics)
KA B Falz BA R
(Database and Information
Retrieval)
AWK
(Human-Computer
Communication)
RFAfF 5t H
(Numerical and Symbolic

Computation)

BIEFR %
(Operating Systems)

(Programming Languages)

GrALiEE $ib
(Introduction to a Programming
Language) (optional)
B 75 ik e TAZ
(Software Methodology and

Engineering)

e, oA b 53K

2001 %
(14 A 4R 4T3R)

BEEF

(Discrete structures)

AMK T
(Human-Computer
Interaction)
gmAE A A
(Programming
Fundamentals)
B 5 5 ST
(Graphics and Visual
Computing)
HxbHE M
(Algorithms and
Complexity)

HRAEAL

(Intelligent Systems)

hEH5mR
(Architecture and
Organization)

ER N2

o
i

(Information

Management)

HFAER %
(Operating Systems)

=2 PR R A2
(Social and Professional
Issues)

W 2% 3+ 5

16

2013 %

(18 AN iR 473%,)
HEH5REE
(Algorithms and
Complexity)

HHMEMIRR 5ap

(Architecture and

Organization)

A

(Computational Science)

(Discrete Structures)

B 5 T A
(Graphics and
Visualization)
AN B
(Human-Computer
Interaction)
FEHRE SR
(Information Assurance and

Security)

|

12 8532

ol
W

(Information Management)

iR %

(Intelligent Systems)

M % 5 i8R
(Networking and
Communications)

B R A



ATEGEMARERE @ BE “Feg+” NRERS

(Social, Ethical, and Professional (Net-Centric (Operating Systems)
Issues) Computing)
AT FEHTK
B IA

(Platform-based
(Software Engineering)

Development)
AEIEE HATH 0 Xt H
(Programming (Parallel and Distributed
Languages) Computing)
it A L
AR TiE S
(Computational
(Programming languages)
Science)
AT R AR IE
(Software Development
Fundamentals)
BT AE

(Software Engineering)
ARG SR
(Systems Fundamental)
HAF AL & b5

(Social Issues and

Professional Practice)

W. ACM #= IEEE-CS #| 2 893 A LH k418 &

2001 %, ACM #= IEEE-CS & TAFA XA 7t HARAEIKZ Computing
Curricula 2001, Computing Curricula 2001 3+ F AURAZIR 7 5 4 14 AN iR 4T3K,
H o A%t 2 4 (Intelligent System) "R A5 KATH ft o A£X T HAIRAZR R
o, OATLAF A Fn IR ATURAR K ) A AT AL Rk a ., Ik R, FeiR Kk e
M, F3. FaAR. TEMMT. ARETRAE, EXRA., AEMEF I,
MBEA, iR A%, AR &FREL RS 13 A0 5 AKX 13 AN5iR BT 1L
Fl, ANIHRIRAURAE LR R,

17
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% 3 ACM #= IEEE-CS & 77 &5 2001 faf= 2013 JRA L% AR T i £ 89 %018 5

ALK RS if 4R E £ 09 13 AN iR &
(2001 %)

A6 R AR Al

(Fundamental issues in intelligent systems)

® % 5HL
(Search and optimization methods)
Foip R K An e 32
(Knowledge representation and reasoning)
¥ 3]
(Learning)
AR
(Agents)

i H AL
(Computer vision)

B ARES A
(Natural language processing)
e KR A
(Pattern recognition)
SIS F 5]
(Advanced machine learning)
HLBEA
(Robotics)

FiR R %
(Knowledge-based systems)
AP 2% R %

(Neural networks)
H#AEH &

(Genetic algorithms)

ALK RS iR AR E £ 69 12 N 4miR &
(2013 %)

At A A P AL
(Fundamental issues)
S RS Y
(Basic Search Strategies)
Faif &k A i 32 K Ak
(Basic Knowledge Based Reasoning)
ME 5 5 ok
(Basic Machine Learning)
SR E
(Advanced Search)
= S iR K e 32
(Advanced Representation and Reasoning)
AT 4
(Reasoning Under Uncertainty)
GRS
(Agents)

B RIES AT
(Natural Language Processing)
B BALE F 5]
(Advanced Machine Learning)
HLEA
(Robotics)

B HHLE AL

(Perception and Computer Vision)

2013 4, ACM #= IEEE-CS & TAEA XA Tt HARAEIKZ Computing
Curricula 2013, 7 Computing Curricula 2013 ¥, 1+ HAURAZAR Z 4 AR A — /N K
&> (bigtent) , R I RAUBAIBEA 18 A~ BINRAZKEZE T, ARMEATL
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 AE £ iR ATIR A9 <% Ak & 48 (Intelligent System) "@L3EF AL R AP, & R K
B, fiR R TAEE Ak, MBF I A, FARE K. GBI REAIHEE, R
e TAIE, IFRiR, ARIETRIE, GEANEF ), MEA. B H5MENT
F 12 Nain Eo

AE 5L R%GER;
Fif B RGARR HMETFA
S s 0

i, 2. ER. 5.
FAE, A

) ) ow how | %, AR, HRIE
BE1ESD ST #H. HE. AR, A1F.
(competency) ¥4, B

Kl faiT: Know why I /

B 4 ACM/IEEE #J %424k & CC2020 3 i T WAL A 383k B AR

2020 F, & H it H g o (ACM) Fe e A 5 & F TAZF bp 2ot B AL 5 2 (IEEE-
CS) A T HA L+ LiRAEARZ AL 2020 Frr (A CC2020) . CC2020 K
A<t £ (computing) —ia4E A i+ FALTAL, it HE A FFZ EHRKE A HHE
BUATIR G % — RiE, RIRRRPEAE 7> (competency) — 8 kK EFTH i+ HHKFH
MEERETFEE, L BARAHAMNLIR (knowledge)  HAE (skills) FosbiT
(dispositions) =77 @ 3&dc, EFARER KT EAXIEAZ (0B 4 FTT) .

ACM #= IEEE-CS #] % 89 #7 JAA L% ft 4R &

ACM #= [EEE-CS F&& TAEZB A 2021 FFF 364517 A A7 At £n R AT R S 1R 8,
(7 : https://csed.acm.org/knowledge-areas-intelligent-systems-ai-sigcse-2022-version/) o
FE X RASIT ¥, ACM 4= [EEE-CS B4 TAE A3t A T4 ft 4o in AR 4T T 8 K@
BAEs, HAT m FAEY:

F% 8k & 48 (Intelligent Systems) 52 A A L% #% (Artificial Intelligence)
VAR B AT A A A6 X — RGBT 248 ) 69 I H Do

AP R Fe kTR MR R EA, RBETZABRN R HE. B THE
BEEANLIFRFOXEER, CHARBERA, 2F5 T XA T F%B R MK
VANl R AP R R EE N,

B R EAALERAEZES TEROETES R (EF, THER, 4%

19
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BEARF)
REALHRHEKIEAH Z AW 2 Yh, QHEALRREE, MF. T

A TEREFT @M, FEIALFRS Lkt MR ERERT O 2K EZ,

FATE B AR 2 2 A Y B AR R IR AR AT R E S e Bt

% 4ACM #= IEEE-CS BE A T A E AR R A LE b &R B 3 B iR &

Fa1RAE e FaiRk B
. AL RSB AL, AR ALl B A T=08; 4+ 2RFR4
A K =) 2

(Fundamental Tssues)

Ky BRMK; EHEEEIEREER, FRALAR; AL

Aoy 5 P A

AR K R RIAARE T AT, AEE&EEE; BRARXHE (RL; K
(Basic Search kM, A*ER) ; A E T A fmt A LR E; R
Strategies) R K44 % Alpha-beta ALIE &

A phdnif R A i 2

(Basic Knowledge

Representation and

fiR kA AR, MEEESM, NS N et Ardfse

Reasoning)

R AE 2 ) WEF V4R el TR OERESD HEN
(Basic Machine SR AR R 5 MBFEIRA (R DoFkE)m) 5 dm
Learning) A REAAER I WU A AR
iiziifzd ALH R A % AR R AR LA (WES. THEAL

Societal Impact)

e AZBERE)  ATFRGERH A

M AN, SR EFRW, A2 RGESEIE: EE

MR E Ky BIGEKRHEE; #EHEE ZRHFEMEE; FARK
(Advanced Search) % (beam search) . /'R K144 % . Alpha-beta F 4 4%
% MER KL% (MDP £##)
BB AT AT AL A AR 1A AR B (X5 R DS/ AEH) 5 4
(Advanced Wk AR IE (RRGAZH) ; SRAFNME; Bk

Representation and

Reasoning)

By, AMRIAZ; AERRAMHEE (Plde, F2EFH. RNIE
¥) 5 WiE; R TATeh AT (Flde, FRAFEHE

20



ATLEH

EMIRRERE | AE “EiE+” RRER S

AT b A2
(Reasoning Under

Uncertainty )

(Agents)

ARIEZAE
(Natural Language

Processing)

BBIE ST
(Advanced Machine

Learning)

MEA
(Robotics)

R 4o Fa it E AL
(Perception and

Computer Vision)

k4 %4 H T ACM #= IEEE-CS B A THE20 0 A4 2 69 AT A

) R ATANGERERL;
A R0y AL, ALK
AABERTR; MWESABESH; BENE; BEHE
o MetdEm; Sk siRkT; HAREALE &
s MbiEE (RHFF) 7k G AL 3 BRT
KWL, KEBMERR, R RTREA,; RHRER
HRAZ L, TRl (R R, 5 Efikd) ; TR
i, EHEHERL,; FRAEEEL;, BRTRERT
2 AR RAR, NABIIE; FIAFRIK; SRFRKEAL
R MR A AE R BATH R CFG B AMATE (B
42 CYK) ; #EF CFG Anfei CYK; # T 54 E69 7 %k; N-
gram A= HMM; B A5 R E RTF: EiREfiEsBs

EX R, AT

%, {584 %; TF*IDF; A EfE4E, FLMI; 5T
it LEAHpX
BRARAF ] AHET (RARMR) ; BAZHEALR LT

(ILP) ; B4 FIRMM: F9MEOHERALS
B ®: LHOER ERFD: RENS R RAF
N REBFIRRE FEHFD: FIRRL; BT

& (Blde X LIk fo ROC 1 £%) ; 331328 A6
R, B RMERM, RILF ) MBF ) H R ERIEIZIET

9 &2 Fl

LTMMEARG (AHEEREAERELEF) ; MEAE
A R R A AR R MR AL BAeds ) 6Y

BARHENE; BRI AT E ; BRAERSHEF O

AR Az FhAdEd BHAR]; ZHEAWNE

HHEAAR, BIERE. Rt BRET, S £R5
Ao Bl BAPH; SIAETIRA; R PGSR, A
KR A

E4nin B &

BT AKMM, AL s, Rtk rfedig, AabhEET, ﬁmﬁﬁ

¥R, MBI E . AR T, T T AEE, A

42]& Q&k‘lu \:9\}31

BBMEF D MBEA, Bofeit EMALF 13 Mk,

M HEAURAZAR R fo A T4 A6 S0 iRt

21
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AP o A FFEQNTR, HFITE5ELHHH. RRAKRRESEAZ 2013 F
G A

AT itk R 698 € 2 AL T A5RiIA4E 5159t (programming) . %] H &
5. (model) VAR AL E I (function) BIRE M LU, £X—idfd, AL
e iR BB B TATIAMT, £ 2013 Fit HALRAZIR R P A A T AL R —
IV M VAR i 5 S T R A AR R SR IR P R G & 9] 2 38, il i AR AR R R R e 9
A EEF R FIRRANRE IR R R FFRFI AR AR F ] H T, Ak,
FEEH RS (GeiEFiIRAl. ARETEMR., THEAAL) . FIAER (e E
Fa LR | ATE) GeBEAN) AR I BEHZARKRRERY (i ietkie 27k
w) .

. 101 X FAFRELIR &

2021 SRR, HE AT KT R 3 FE 6 EASR A E H P FER
AR R (FAR 101 7%1), 101 7 X2 7 B F A2 X f 3 F 2CE 09— s i,
BECAEN R, REHF., JIHRE. KA 2L, AAFrEiEd 12 17
HHEMAZSE LIRAZA LR, LI, LM, WHREGAR, T . FERF
SR ITATBER, AR BT LA YRR B B, 101 %] BT
AR 12 TTRAZ A R ST BT R 5 PR

A5 101 7R 2L69 12 IR RHR 7 &P

#RRAR R # T
wH it Gt EAts 58) WIEE (hRIEILXF)
AR LEH) mH (LEZEEXF)
xRt 5ot AR GERKF)
AT ERR LR KRF)
HHME BT AR (ATKF)
BRIEAR e 2 (bR KF)
HHAE RS R GsEH LA GhéeRs)

Y% R KA (FTMEMRKF)

22
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i+ HALA 25 ZEF, BYE GEERF)
BB R % ANF, i (ARKRF)
g TA2 £#F (BGARKRF)
AT RE5] & XK (HiZRF)

101 s+ R B FH Ak, 33 it BEAAt s R AR FAR R FARREARZ TSR
b5 AR 4042 2T A5 T (ATE A GE) RAEEER (£LE£6) . @it

W, PHERBRHITPAAAIEREA S FHRXUEES, BENFLFERR, SA
BRFHE, ZABRREMEALLEESEREFE,

%6 101 #XF (ATHRIL) FRSGRAHTF (BHLLRHLE)

£ E#H# £ 5#07
WL RF FR, AR, THEE
K S, 2R
Atk 2, FHR

REILKF

oA RE T k2

L@ KRS

4k

2 FAE KT

75 42 33l K 5

4k

Rl K5

KX KF

50 FAH K

FEARKSF

KA M, LM, FR. LK

o
R
i

i RTF

SOEMG, AREA. RBEM. FRA. AP

Wik, Riox, AT R, X8 24K

23
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R SO ERB MG
P B KRS T3
KT wE

AR B, R, FreedT. RE R ARA, HBORHEAM, KMEE
m\ﬁlﬂ%é\ﬁm%ﬂwwﬁﬁaﬁ,«kl%m FliE) RET 10 MRk
Fo 62 ANgmit i (B9 MM smiRs) , AR FAMR T BAETEXAIRE.

EEEIAALRSR %ﬁﬁiiklﬁﬁu&Alﬁ%@éxx%%iﬁ%%m,
TRk X 5, HERFERALMB, AAMEFI] WWERLE5REF
. BE] AIFREASFARE L NIAIFRERE 2L &R, BFE
EBALFRRE, TEfAFORRTE, 2RRAALFRIL, SARFE
FFHR, BEARGTEAIFRREMEZ %, ZARAORESTFERE, AN
IR AR £ B AFAT AR AR HF 0 R K] B xR K
PAHAEIT . MR A, HABEE . AR, AN RAF AR ELE AR IR
e, FaBt S ATA LA AL KR AGAER 2, B B 3 AW GRPT S s A9 AL 2T 5 &
K7 i F 18 A8 W Aok R FWTIAIR

%Y”?«%

Es

ATEERLESZS TiHEECSERN

E2 IR
ATEEE : HERFE
F = 5 52
LSl 2R5Mi  BERES
BEEFS RERI

BERES _
RETS B

MEEA

2.
&@Z/ig P

BS5 (ALKERII®) RiELIREEE

24
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B 58T (ARG RGO IREER, X—ELF A 10 Mk
For 62 Nk, BEARA BT

i 1 T A ER A : THERE, BRAEA R ZNRK, ALY
REAELF(FFTEZL EEIZAFTAETO  BASNATITRAREZFH.

K3k 2 fmiR Rk 5 foif R R R AL B A0 i 8 A R LRI ok
St B EEIE ., Mot M Bl ki, B RIEY,

BRI EARFTER AL TERERAEE. BAXE R AR, Kk
H IR MRE S 7. Minimax 44 & . Alpha-Beta 3 H i & Ao F4F F &M T %o

B4 MBEF): MBEF IR ITFHEELAH AT, AT EEA . ZREM,
KA. Mg, FF ] FedtMALE 53] F,

Bk 5 AP 2RG5REFD: BReBEA, BHETEMRERGOEET X,
B E RS, BRIV E RS, ERAMH . RBRLE ENM, SRR ES

i 6 kAT RARFERIEL, NREFTAE, AT ERKMBEGRE
AR, RIF ] FIRE SR8, A TEKM R LT 5HL
AR T Rk ey iz 5],

Bt 7T AIHRAEH: R emA S, EMR g MLE &k, Gale-
Shapely fi&. %4 iR § A4 5 %,

B 8 ATA AT E %A TEANFALG., ALE T RSk
EHEH5HFo

Bk 9 ALFRRME Z R AR EILIFERRE ALY K (GPU,
XPU fe £ 7 %) Feip o XKIREFIRLF AR

B 10 ATgae 2 R A RAA TR A fe AR E I A RIES T ONEE
F, AP RS £ LB AT T A R AR 0 HE AR

q

25
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[ M10 ATEE8ERIA ]
3 2
WASHE RIS
v 4
? M2 SRRESHE “M;; M3 1FIRS SEERAE ::’i; a4 M85 A
i . i
;ﬂ MEEES ®©
el HREES iz
5 AR 5
x MBI ES
% M7 ATHSRENSH M[m M6 3{£53) M5 HERESRESS 2
S J
N’ N/
B 6 (ALKFRII®) FoiR BAELEH
ANIFRT AR SR MM E T IE, hH K, FHEE, BE, Z4,.
KR A AT E R ILLE S, B EARA @, %8 T A AR B ) TE@;}'\%Z!"
KRR R BRI, NREFIBREFS], AFIERFELEFNEFT X

Bt Ak 748, ARARMBHRACE A HEIER (LE6) .

4% 18 John Hopcroft # 4% 69 2, FHMME 73] H & (4 Boosting,i%%
B, AFRIEES AR, (2D RT KRR, BEREEA) URSMREFIHEEX (&
%> Generative adversarial learning, graph neural network) 4 A & #4418 &, %

R4 IR R IR R AT RF IR, AR A LG AAL B M09 % 5 4T T ARk

> KI2#ZFPHALLRE

2017 F 12 A, #F 3060 R (58 & P RAZ 7 £ 4095 LHF FAHRAE AR E (2017
FpR) ) ilde, A 2018 FAKEFHA IS FH (Fil S FIRAZ T £AiE L
P AHRALATE (2017 SRR ) o 5 2003 Fa A 69 (383 P 12 B ARALAR
B (R343) ) Atk (FTRAR) #3387 HAE L5+ HF L5 A B ABRIKIELEAH
ANIF R, TR E AL 48 X B8R 2o

(L83 P iRAL 7 £AiE LFFAHRAZARE (2017 SF0R) ) A H S PR
EHRRKEHBZCERBELEEZR, THEE%E, HFNLF I 50 4E L1471
AN S B R E AR “P%iﬁ—_#%c TAE BB ARHH FAZF B F A RAIE &
HARAFIREHE, IRETH, BRSEESMENG 545N, OMBSEREL
MEH, LhbE, LRSS iﬁ&%%%&ﬁ

(&8 & b RAZ T £ A0 1B LHE FAHRAZATE (2017 FHR) ) ERFARZT
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ATEEMRAERE ER “E+” HRERS
RN TR R B MAZ B, AR MR A A TR A0 SR A2, B 4552
REHATIFRE AR, FHRTEFAREFRAANEARAIRS T &, 3§
BAIRFRBARARSARL BN THER, BhmES, T2LB P TAE:
PBAEAIEROBMABE ARSI, B AIFRORENAL, BB A 54
B
A EARER, THRAIFROBSHEER (e ARG E. REAMF),
REFRBEARA L A E R I LN FRHE,
Foll 45 A (e B F ) ATFRERRARGITT AT A4 A F i
W EAREA] T AR e TG4 B AR X R R IR
AR T RA LA b 2 RIAEZR, %Aélzﬂf?—éﬁ/\l*"
FEREELNIE, FARB AR LG X5,
WA R A S AR, TR
FHIEINIRA LR 4

b R AL B, AR ARSE 5 IR
AP & I 6918 FE R 2 APk, 4o
G ARLRNART Fhfit, WERLLEG P T IRF A,
AT AR AR KRR E KIMEAEE B, A%
BFALK AL R AT E EFH.
(8 5 RAZ 7 £ A5 LF FARAERE (2017 FHR) ) A
?fif/%«‘}tbd'iﬁ}%&“fﬁé} (AL ReA T ) Gt AHt,
B H AP HIR o K BB HAM I AT G
“vi“ﬂ‘]xa\ TT ik,

Yz 3P Fm
B, BR#K
DA RAE AR . AFIR . WTHK
Wb, BEEAEA

v ) A 32 1
01{%&z%:m£5£&\

02 R k03ﬂ HRLA: LA
\

2018 F 5 A, £ BA LR

04L‘%ﬁzm Bpite ‘—05 t%&zg wg%«e‘
B 7 #HEm (AATHRMT) GEKAER (F@wAEZLHAE]L)

B T <Al forK-12” 4%

Eira (AAAID) Aot EaAt$#mtha (CSTA) i
Jha (AI4K12) , B K12 AR AWAFEER, 97
& K-2. 3-5. 6-8 #2 9-12,
Al4K12 ¥ K12 WASF8 B RS 4T B E B Fin S0 0 i
2, MEFI]. AR I L
27
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AT BEFAR DiBME R+ BRERS

BB BRI R 7 | fr LB T A ERIF EA fe Rk T kBT AR MR S, T HE
MAFIEFSAITF NGRS, THENEALAFAARLERA ., FRLET44E
R IE Ey A R @ E;"ﬁ“fﬂ‘lgo

Bdatt B B Bt R B R — A BB AT IR 5 P A RIA & LE La9hk A . kit
J ERREEGF T RIA—FRE B o2 7 REMNAIFRAFARFHRKEEZ—.

AR B RSN RAS B AT R Aol A — R ARATRIZR ) . RARFREDEMALHRARE, 7+
FEILE &4 SEAURE ST A R HAB R R R, AT RKASMR IR LR oA kb, REAFIKLE

¥ | SRHAEH LA PR, BRI EARSEAR R A, o BHLE S, AT RE,
- st — ¥ % AT 4

R B AAB T HATFE D MBEFIRGTHE— A7k, ARAAKRBFHBEORX. FIH
‘ EIRA J HRH T A S RAT E, REAIFREFREASHRBRAFTRAEY . 2R, F3IHELH0K
) MTEZHRBFRETF, TLHBHALRE, BRTAGNE i TRR.

"

BRXE HRATZEF SN RTRAREALRE, i, FRAKLASALBL ARBET R, RAARX
kﬁ J R AN E—R INAARRER T KT R B GALTA P I TR, TRXEESFHRIEF
\ ) B PR ARAIHILR RS T RARMES, BREESHZ B FMMA 098 R4 Ao RS

AL AL AN 2 A AR A MR S b ATHRHEAMAKE T KRNI, #RIT. RRARK
AR WY AR R, HTFALFRTIRES KO ERLAHEENR, ol Tl A LA kI &P 1R F 384
L] ‘ BlmE, NANGFEHOAIFEEZEHRALERAF L A BL. B, KRMNLASHTHEATARE

J stAt A ¥k, RIS A3 AA LA & AR A LI

B8 £B AUKI2 ATEWREKFTE (F2mi KA MAE2)

A AKI2 AT AT, BATR S E/MR A (bias) X/ANEE, BT
BB T e AT A H &= A LT A Z o thhe gk 5] 69 A A7 AR 3P X
MLBEAM BRI, EETAAA T — AN ERIEKRA BAEAL, &
¥FT—F0RRY L. AREAY, ARBETHELEHHSILE TEAR RS
Ak, S AR RA S X FREGFNITK.

FAEEFEAGERETMESF ) IAEATHAT KEELFRZEZ (selection
bias) o HATALA e H kR A AN LR GG 3B P 43P0 BAT 5 5], Hm R
5P PTARBE A I R B35 5 “Ar 28007, R B 4L R 38+ TAEAR ¥ A Kotk
R B S EFEHRIET REFRKGHET LH, WAL FIEA TR ERY% T
TR £k T AREMAKR LB IS A TINGARIRAFE EOIAHEEFRE
SAE T FAREL, AP EF R AR IRAH AR ER R AR
BAZ IR AANIE” . AT LIRS TR IER £ A7 5] K69 H R, &MNEBKRER
BARE O INGHAE, AIEATIFRAEFEELZNESF DT, A, R
HERFEALERE, NINGEAORELLEMERSEFEESE R

79k, A& AI4K12 FLFEF, 48 2L T “unplugged activity”iX —#15], unplugged
activity 4§ 89 2 VAt H B2 A 0 R . A R SRR A B 4 X4 iR 4.

KRAB#HML AR —AETMKI2ALFREE, KT ADRHE L& —
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TAEZGANTRHER . TOFELEAIFRER GIIR, BFE, HikfME
Wik E R AL e ARG R, 2022 F 2 A, RS BEHMALALKAA T (K-
12 A #RAZ : BUFF AT 69 Al 3R 42 B ## )(K-12 Al Curricula: A mapping of government-
endorsed Al curricula) , X2 % T K-12 ALHE AL IBAZ A KA F — kL, £
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