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54 INTRODUCTION
ETFiE, BTE, RT4A, BTFE— (BiE-&ER)

A A BBREALR R IR E

INFr RARITROE R, HA LR R TEAF R Geitd. B
ok RE) , A TFIE S iRt TR 5 5] 3 % 09 L Ao i o INSmiX S 19)
“cognition” &k /& T 42 T i&“cognitio”, &% 3 F=fniR,

SHALFRATZENE S EBME L, AW AR AR\ 4910 FFa8x £
AN LT AT GO IEAAR T . Ak, F 2R TR IR AR FALR K, X
AP BB fnif e AR RGN L, FA 1B ELEK, WEFE (LB
FHA) FHEF PR (RamonLlull) 3R b T 3 Fo iR ST HLIEALHE 2 89« I2 A
(Tree of Knowledge) HAHF 4+ (Tree of Science) 7, iX & H A] i F 89 —F#F %218
AT S, BERA RBEITARGALERFE % (alphabet of human thought)
B —#k.

AT B kiR S ATHR R, T BB &, HAE @, & @K, 9
WAL ALK K B4R M %,

AT e KT 69 3 R AR

AIFREN S K EIAAFZRTMAER (Al Winter) , ERRBREAET
AAVF AT e 22 i R VAR ST 37 £ F b9 KA AFUN], B A T fe 32 b Fe
Tr ik KRR APTARIEG E KB Xt — vk T AL AT IR,

S\ KF AR F RARAR F R AN F 454 K442 (Sir James Lighthill)
MGF—ANERAT 1973 FRET —W LA (AR —WeaiksE) , A
B T A LIRS (combinatorial explosion) [, FH %K 9ATTE Ak
77k PRe iR L £ (toy problem) ”, MEFATIFAIENSE KT L, %k
B RAAEFRAREAETEZR M, AL 20 LR RN NFEZ—FANX
EAFNNFOITEE FERHRE—ZTFE—G A LI AL G KR FA
RER LR EA LR HFOARBELRESRLRFET ), T2 28 AE L
8935 hm 3k -k 4 A R-3F (Poincare-Lighthill-Kuo method, & #& PLK &, —#r{&i#%
D HAREALRE R, L P Kuo 53RAKIR) "k, AARRHBFR LT EER
Ak o

AL R H ZRBNES ERMATIAE A K. 1943 55, A2HFRERA

(Warren McCulloch) #=i% 4% 5 X R4¢- B 2% (Walter Pitts) &4E4R & T 24/



B F L0 MCP AP 2 L BEA, XA E K& T 1954 F £ (ERHAFYFH
FY) REMG—BAH (EHHm EFHRAR) XFEPHsh5E, “EHFEL LS
—R, FANNGiE T EMAE L2408 897, B2 5.7 K124 (Frank Rosenblatt)

FE 20 #4250 FARBE T B4l (perceptron) "R, AMNFAPZE ML F T 7 3
KHEAZ . 1969 F, #HATH (Marvin Minsky) #=14-4F (SeymourA. Papert) H 5k
T (RBSmpL: HHIUAE) —, BT SN EAd B A R 89 B S AUAE 77 HE
HAMR, £E2LETARFR (XOR) X — K AZHFH M, X —F 469 it
AP 2 B ARAT NA S . 20 #4280 FARFF 45, ATHARHENT 10 FALLENF
AR

Eirde A e T TAEFHA (IEEE) AT 24 F &M 44, T 2004 FiX 2
7 IEEE Frank Rosenblatt 2, & X EEF ] EAEDALIFTRI RS Z R KRR
/?}] sz&ﬂ:"‘w‘%? JG G S IX —HRA R AP 42 W 4 AR 094 T (Paul Werbos) YA

G LR B S ) L EEFM (Geoffrey Hinton) %A1 2022 FF4= 2014 F 3k
% 1IEEE Frank Rosenblatt %,

STEHE—RRMG R EATE AT —RBEG AN, TIHA, LRLE!

b E ALY AT E KB TR

201757 A, BERAPART (F—RAIFHRAEAX) , 24RETEM
2030 F KB H —RALFRAEGEF LR, XK B iR, T 8L 5 REHEE,
(FF—RALEREBEAX) MALERAF BARKTRET S E LW, A
AP, EELSE, REHEZAFTEEI I8 RHKFFR, HARE T 9L
ALK EL Fo LR R LIERAIFRELEFTAL, HRALY X
BEAERERFEXF L,

Ak 2022 F 7 A, 2BEA 440 s AL E T AR A F L, 248 BT
SRIZETHRHAFZFEERALAHEL, BSRFEERSEXES 4 NMFHNTX
(AP XFA) , aFEFREXAFEIE, BRZAF, HitF. ERHMAFS
BEK, HFRAFZEHEK, REREHNFZA—LFAH.

101 3t R P A T4 e SR &

ACM-IEEE A 1968 774 & A it L AA £ L iRAZK R, 455 AR F &
F, JE 1968 SFF —ANRAER A P, AT A8 A“AL heuristic programming (AL
b B A KXAX]D) "fmif B I, BISERAALFREMNE N F R R
Fhik, 2021 F, EXF4EE AN (Artificial Intelligence) “4F 4+ H AL A&
A& L RAR R P — AN iR ARG R L, AE S B ATA LA A X — RS 248
EESES R R/

2021 FF K, KA B KA T HFAAURAF T T A F KR DA
XOCRAR 101 7% o 33 Aot FbuAt 5 X AP AR R 5 AR AR Z ISR
15 @Ay 40 2T A LT (ATHREIE) RAER. ABEA RI



X\ Fes AT RERH L, BB ELM, KMEEZR, ETAEFE.
IKAE R V835K B AR, (AIH R ﬂﬁ»uﬁTloAﬁ%%6lA%%ﬁ(@
ONFEMAIRE) , FEERXEHEE, HEE5HN, BREF), hEHEAF
A% K

AIFRAT AP A EEELZE
SPREERRFAECELAERELEER, T B4, FhF ) 54FH 1
zm&wﬁvw%%mﬁo%ﬁM<Al%ﬁm+>ﬁﬁuN®%z%

mi%ﬁ%”“#%zﬁ FEGBAY, I MR, “HRZA:

RHALE”, “FRik: R EEZAFAR. FRAIFRDRFt HAFH

AN KI2 A FE R TR IR ES N FRBEI, AT, MBS, A

R L Faft K7 BT @ o
T A%l , b AP ] ATA R it b kg AR S A LAY R Smin A —

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

BERFNBERITARBITF 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 Mf 5 5%
RGP 28, — e, ALFREKNBRZENE LA ALREY
AT RMA W, U1ERm (GeiE 5%, AKRES ZM. T HEAALT) .
)RR KA e AR ) (Bed kALK | A GedlBEA) AR I HE 5 T AR AR
ARAM iy iethde 57 RE4K)

R Ja, ANIH LB A G RAEATABRMEARGHE S, ZEMT ARSI E T
89— A fE B AR . AR —ME AR AR 28 A T HAR B AR, 4K
W, #E, 2%, Efe kIS4G

ANTIFRAEN —MIERREAR, RAEA HAMFHAF AT XGRNE, K
BEANAEAME, ALFRTIHEEPARSZ, EXTIX?, Bit, ATHFRTT
AFUABANTIFRATIERE ZRERAWEMF, WfF, BEF, HF. &
FIA, AMF., BEEF. ANFETRNOAIR, KnERAFRTAT G HERET
BRPIAL, PrIERAG 895 5t B 2 Pl A B Ko

LAT, T HEMEF ER It A28 F” (Knowledge Based Education) %% 19
“fit /1 A2 # F > (Competency Based Education) , A% M infiTo%—. Gk
MER, ALFHREKEGLELEAREM, BRI, kafT. REAAHEE, /v
3% Al b AT fo AIFX L XAT 35k

N RARTRGTELIN, LA oFBRA LN FR (elil. Bl
ok RE) | A THEAI R TR 5 3] 3 £ 09 1A £ o TAFmiX AN 15
“cognition” R /B T 42 T i&“cognitio”, &7 F J Fesnif, &AM FIAAALIEMR
R IRZRTF I HA BRI F R RL, KT smid”,

SHTALRFRITZERNES BB L, AW RBR AR\ A% E,
AR A3 A THF fe 69 R IRLAR T W . Ak, &FEW AR FR SR FaBALR, X
R BB E Jif A AR R AN R, FA 1IBELK, wEFRE (LG
TRA) WA, HFE, BHFEEFF PR (Ramon Llull) = T 3 &R #4174
SEALRE L 89S0 I2 A (Tree of Knowledge) At A (Tree of Science) ”, X2 H
AT R 09 —FF Fn IR ALTEALE 7

AFPEALFRFAART, AFPEBAIFRF AR FTIELERAARTHRE,
RAHBFIERXNE L, X4, KRB, REL, FH. 4. Dth. BFE. F
fafa, PRy, AR, WEME. KT, KM B AHH T H AR A A RCE T



AR R TR R (B AR 101 730D P (AT RE10) RAE2LRAA AR (4
BRE) , —AEME, MALFRKEFN IR AN X REAZRERETT S
F, AT AAIF R ELTEH: TFROHRELSB) .

(AIF IR EATE: LR ITRELR) OBAIFREIFS
BT AEH —RALFRBET R ALFRALIZRIKZ ., T HEME LR
AZAR R iR K L. ACM #= IEEE-CS #] & 8931 RA LA At Fo iR %, 101 X+
AL FIRE, KI2HFPHALFRFT AR

BiffiE=mit, FAERRE, RaTRE, AIRERE, FEREE, £
TR BEREAL XA TR B EREIR, KA 4HIR. John Hoperoft
##% (Cornell University) . Bart Selman #c4% (Cornell University) . Stuart Russell
# 4% (University of California, Berkeley) « Jun Zhang #4% (University of Michigan)

FAEERPHH I FIAGIE T

PEALFRFAHKE LRSS
2022 5% 8 A 18 H
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ATESEMARERE @ BE “Feg+” NRERS

— AR F R A

1955 % 9 A, John McCarthy (B3 4535 5 IR 5 R B IHAR, 1971 F &
K % #3k#%%) . Marvin Lee Minsky (BHEA#h K545 A 24P 22 52 & Junior
Fellow, 1969 & K % %3 1%%) . Claude Shannon (RN REBTHKF K,
12 8782 ) #= Nathaniel Rochester (B4% IBM 13 &#F % £ %, IBM % — /K@ A
A T01 ZRAIF) v E AR ESLIEH LS 2 (The Rockefeller
Foundation) #9A8 A «X F 2 X465 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, RIALHEFIELE L
AKX FES (LA1) .

EEREF, OEFHERE T —ANFR (conjecture) : 5 3 G9EA T & K
5580 B AEAT AR R M BT ABOR ARG, BT IAABE AN 2o R K
ZRFAERAE—HRIE, nF BRI FFF] ) Fo TR F —RE, AR
LR P Y TERF, EEEERE —HRIE, AN P A7 AL 4945
FAETAEA F—H R, LA ANE A B R TALTR, AT TR
T EG AR b A

A Proposal for the
Dartmouth Summer
Research Project on

Artificial Intelligence
gust 31, 1955

A1 ARF AL RILFFTomEAMH
(£: ANIHFREEAE—RMER; F: BREBHELIPTLER: & BHFH2EH)

EEZDREF, WEFEFLEREHEALRRBE T 1357 £, T 1956
FE R —FH A ZFF I F LT EBAA R XGPS RARATF Lo
B 5], B R A AR R . EIRERNIIET ALF R
Frals ey £ KPR, 2 A& ANt EA. i HEMRAE, A2 GRdEEANS
TR mAEA) « TH IR, FRAEKXGARFIERS. FrREEmEME
A AR e kL B Al 7 .

LA AR, ERBXGENBEAAL (BP 1955 F 11 A) , &k
AR T ETEX ARG £ S EFIH] £43Z 2k (Robert S.Morison) 1§+

9



ATESEMARERE @ BE “Feg+” NRERS

B R FENELT AR X —F B IPFNLE R, ELAAD L P XAEA
CALFR X —FE R E N B PAREGTLALE, mAERNTEEGRT
#A1” (mathematical models for thought) X —#13, K A&KXIRA BARPF P AR
B AR N B AL A G (difficult to grasp very clearly) , 122 K FiX —#F AT
AR KM RS R, Ae2RETHAFIHETO—F, BFHAE 7500 £ Tk
I 2

ZEHRARH T FiE: APHRMNT2RFEMNTTER (overcautious) . 12
AR, LMK FRR A -, MK RAIEF LA DM,
EFRERE A I 7 AR —HE R G, B AN B E T RG24 A
RHET. REAHE 1964 FEFEAEHE 2B, ANELBERRKFF
R e A R CEY L T

1956 FE R, —#A LT ERINAFFMFILFRALFRGFTL, KT
ALFRATATOT Fo EALFRALAETEN T 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¥4L (Sir James Lighthill) 47§ —A>
FRENFZEAALFRARRERITIFE, 1973 FZEREARIT W LH (AL
Fik: —re2®mikE) (Artificial Intelligence: A General Survey) (G AR A%
A ROWE) o BREBAAAIFRLZSAEGRAH K AL REHE K
# 7/ (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) ]
A, FHRYETHOAIFR T ERRMEGTTE LR (toyproblem) ”, wmIEA %
R PGS X —REFRHEEBUF LT AL T AR E SR AT AL AT
T8y, EFAIFRIENS K™% (Al winter)

EBARAALFAREAEEZH R, A 20 HZRH KGN FRZL—F=
ARZAF ) FOTBE . ABEE, FEHE—Z LT E— 2 IR E
AR E A RERLIREF L ARG A TR RS SRKIFFET RS, 52
2 R 89 FE G 69 w3k -k 48 A /R-3F (Poincare-Lighthill-Kuo method, & #& PLK
&, — MRS TAERAEM L, L Kuo #IRKIR) Tk, AAXRRHBRE
B 7T Z &7k

AR F ZRINRBERMAREIF A X, 1943 F, WEAF R KE

(Warren McCulloch) #0i¥ 45 K R 45 K 2 (Walter Pitts) &AE3- 8 T LA4eAT]

BT L EMCP AP 2 B, X bk FE LT 1954 F 4 (EEHAFYFH
) REM—BAH (AR EFORR) XFEPEHBE, “AHFL LS
—K, E NN FiE T RMAE L8097, B2 5.7 K124 (Frank Rosenblatt)

10



ATESEMARERE @ BE “Feg+” NRERS

FE 20 #4250 FR#H T Bsml (perceptron) "R, AMMAPLRLF T T E
K2 . 1969 F, AA A (Marvin Minsky) F=t4-%&4F (Seymour A. Papert) ik
T (RBSbL: HHIUAE) —, BT SN Al A R 89 B S AUAE 77
AR, £ERFZRFR (XOR) X —h AZA4HHFA, X— 4409 H Rk
AP MARITNA G . 20 42 80 F R4, ATHARHENT 10 FLLNF
AR Ko

SN R, 2004 F, BInE Afee T TA2FIha (IEEE) AT 24 % &
A di4¥, T 2004 3% = T IEEE Frank Rosenblatt 2 . 2 H“i% £ & ®) /£ 481X —
WEAS RN AV 2 W % A5 40094 T (Paul Werbos) VAR & &R JE 52 3] 73 418 b9 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 A7 Ag A2 i K AR #7 A&
F ey RIEMEATN, Lot AT I Fe 7k R RE T A PTRIE T Kk it
— P BT AIEFROTFRCIRE, 128, HHE—REKGREHREFTE TR
AR, EZBRA, HARLE!

dade, 2iF 60 5 FFH, ALHFRARLIINRES T HRars . ANBRE.
BT, B ZRIEFHFIE, I RBXRH, MR —RAREFTRZLTE
HAZ, RAM—H T LR IFGROIEF S .

2017 %7 A, BHRPR (HF—RALFRRREARD) , ZAAELZART
RAEG 5 —NALR AR AR, X—ARRE T &6 2030 F & E 2

—RALFRAKENEFTEE, R Bir, T ot FfotiEige, W5 T REH
—RALH =P A6 K% B Ro

(HF—RALH M LRAK) HF T AAESMES, 23 RAEFAHIF 4
AIH AR R , BT HBEHOFREF . T RAOF L
MREA T AR Rak s #2524 B A0 5 e AL ki Ae ik 7 L ATIE
B —RALRiEXAHTE (LE2) .

11
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BERES

TR 7 ) A BigRS@EEMN HEZERLSUM

AIEeREMER Bea EHRAERREER

s BUF—RKRAISHEMBICKER - RREEBUNEERRS . MEEIRNE

s BUF—RATIEREXEHMRAKR - #HHLESIKESEL - RBIBEMIRE

c ZEHGRBALBHAFTES s FBAAISRRAANHREEERD ¢ BMEEHEEMIZHE

c MREFBREATIEEBKRAL c EBEMEXAREEE

BEERRRHHN @A T EeE@mE AIER B —K

BHESEF ERMA AIEH#EANKER

AORBALEEEF N

o DNfRHEME AL B EE L TR - BIERSER. SWEH. 5HE c BUF—RKALEZRERRKRRE,

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

- EAISREF S "1+N” A T 5 RETR B B

B2 H—RALFRAEAINTGNAE LS

b E (HF—RATRRE BRI FRELIET AT RA £ 0255 fodk
RFAENE, MAMATRRAFBEPRTIET BELY, £EbAR,
ARG RS @ L 18 KA ORI, AR T RS AT
e B R B EA LR LR AL, HAALKERX L4410
BARB X E B L,

= ALERAT HREA

ALIFRERAEN B R MR ENRKINE, FE2AMNTEX—
HRGEAAT . B, Al KA. KF 2T, BRALFR—AAT T RAXE
MANTLE R R KRR E TR RE TR 2

AT HERE (FH—RALTRAEAR) , 2018 -F4 AXKFHRHART (2FF
BRALF AT TR) ARKF AR, KA E, WEIRT 2020 5 1 AKRES K
ﬁ?«%%ﬂka$ﬁ%ﬁﬁ‘%ﬂ@Aw%A;ﬁ%@&ﬂ%iﬁﬁﬁ%%

LY AN RIEHALIFRAL SR, IAMI AT ALFRELILE,
ﬂiﬁAAﬁ%ﬁ\ﬂ&@%‘ﬁT%m %ﬁ&Ai%ﬁ#ﬂ&@%ﬁ@%ﬁ%
HEMN S e rr b e9iEah Kok, BP: FAERRARSGRAR”, HAEFAREM
H#, AFHETXERFREREARAAET], REAIFRTES5HADE S F
A& aRs; ATEREXRAELSER, KEURAAFaGFHALIIAT
EAREX, RS, RARFFTEQNFH ALK REKRZ ZIL5RA
“KEABE”, DT R AN A B AR, ITTEAIR S fIRRAL
R F A AR SRAL ; IR SRS R, AR RIFMA R e, H5if

12



ATESEMARERE @ BE “Feg+” NRERS

Wit . FA, EFERE S REN KX, R LALLM L TN
Hlo

RATAERBAAGFARE T, HRRIAIFRAXFH, A2 AERSH
FHIR-RFHANRETEIRAETRER ZRFH, LLEEHIA A R4
F 1L doE— 5 A LA A48 £ 09 54},

ZESRFEERE S T ERABF A, 2019 F5 F 6 A B34z
EREEAA ABSZFIEERARXT X 2018 FAAFIZRRA EFHEIZM
HiAadg 5] 0 AL IR E L 098 4 (F42[2019]11 5) ) , #EIITRKFHEIA
IHRIXFAELEE, IR PEBZRIR LG H —ADAAIF RO LEAH (7]
AN—BFHER) | BEAAILFAX—ITEZT, FHAILFEHARLSZAF
LR E, gkE& . FEFRNHFA, LA RE TR FALHGBA, 2t
Fodrik, RFHAAFIR KRG FTATIR

2020512 A 30 B, B4RFLEERAAN (BFEFEERAHBTHXT
RERIFANTE, “EREBAFE TR B ReF —RFAAWEL),
Wl mB(FERFAATIEAFAD REESEENE)ONR, 25 FibiE,
B4Rt RamE, 2 REXXFEATELE (TERDH 14) | “ERb
AT TAR— B A (FHRD A 1401) B RE4F—RFH (FHR
2GR 1402) o XX FAITRGLE, BFAMTANYEF, BFF, KF. HKF
FOLFE, AL, BFE, ¥ RE, BF. FEF, £ TRAF 13A
FATTRBEYT LA 144, R4 2011 FEFRFLMGEIREFHITELZE
stEEA B F ) —KkE KRR,

2021 F 11 A, B4 F A2 R AR TAXXFARE 5E I HGRIT)),
AR X FHRZZANFHI L L E, BT RGFTFAH, LA RE TAA —RF
Femge e, Bikfe i AR R, LRAFF. R L RGFTAB. FT, B
RFEEERATAELE AEFLERTRAT EASHE LA RUERE L)),
I L LFEATIA S 4 ANAFATTE, TRERCRAFE AL BRELF,
Boitg, #RMAFERR, FRAFEERK, KEEHNFAN—RFA.

2019 F 3 A, HEFFPAKT (HFARXTAMH 2018 F & &l & FF R AA
HF W EFEfFERQGEL) , Wk 35 TR REAIFR A EFL, #E
2022 58 A, 2B —&£H 40 AL ETAIFRAMAE L, R, Bald
B—%A 248 FTd iR E T A At 5K KA+ L,

B, KB AAATREBRGATTRATEREBKRCEH R (L£1),

13
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k1 ALBRATIELREAK
AL% e+ /34 HEAAE X

2019 F, Z2HF AT, 2 EH B35 o R RMALE
A TSR A Ak A E IR A . AR 2022 57 A, £ E LA 440 AT
BRIEE T ALK A H L
M 2005 AT K FIRE H—ANFRAF A FLUAR,
FRAFLEEREAMAEL  RL2022F7 A, 2B % 248 FARRXET FEASF
HHRAR AL
H4RFEERATAR(HE, AiLFERPRATER
FAEL R F GEXELE) ), HAFIIFHAINA
14 AFATE, FTRERERAFE T, BESALSE,
WitF, BRAFEHR, FRAFEERK, KREANF

SAA—ZFA,

FRAFHRRIXF4
(FIN—ZFALE2)

=, HEMNFLRREKRRE IR ERE T

ATAELTEMNELREGHKES, £BHFHEMNF 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 EMATFRARIRE R Z T — A T4 (task force) , B k&<t
HAAF O RAZRR . IATAEEILFHR 10 F, KA —ANH 6t EARAZAR
Z, BAT& % XA T Computing Curricula 1991, Computing Curricula 2001,
Computer Science Curriculum 2013, Computing Curricula 2020 % = &2 A,

14
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) “BBE+ 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 BT 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

AS 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 FHAHMRAEKRROANRAFHHATALRRE

(Curriculum 68 #= Curriculum 78)

1968 4F &k £ A 091+ HALRAZIR R Curriculum 68 7R A T4, AAF %
AR B Y Ao AL 9 LA TR IR X T, JF BLAR B T 85 4 iR 69 205 (G AR
BHRBAEESF) o £ 1968 SFit HARAZIKRA P,
(AT B A XARD "RiBEXRETHEIRERZ T HL (LA3) . @M
B ETEIEAS AR R EF, A BB, BFFE AT HEE LiRAERR
T R Z AN FEA TR A ARG F0 IR AR, LG RARRBG LA X —HiE K4 D
AN —HEHE A AT, E4e ACM A= IEEE-CS Bx A TAF4 72 2021 SFA5ITALS
Re IR AR A 4R B G R T AL S A SRR I UbkE, §2ibit g
Bt AN A FIRATH A K i iife B |

1985 4, ACM #= IEEE # f#utr2 (IEEE-CS) &AMz T —ANITAk4, %k
SR H 2t EARAZAR R, A TAR 4N A FhuE b R A AT B Ao dd B9
AN A RIAR, aFEEL. o4, Bt ZE AT A. B, T/
T E AR AR A A AT VL (B k) A3 ? (whatcan be efficiently
7o 1991 F, XANTAE KA T+ HALRAZ4R A computing curricula

“Al, heuristic programming

automated)

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

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

— AN IRAR, X BLIAA LA A AR T HAUIRAZAR R AL A T — /MR 2 89 4 1R

B (L& 2) o 4& 2001 Fpike 2013 Fhady it HAURAZIR A, AT RL”
X —RIEBRRTALFREMEAN,
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% 2 ACM #= IEEE-CS A &5 1991 &, 2001 #a. 2013 st HALRARIR &R

1991 %
(11 AN min4TR)

HikBHIELEM

(Algorithms and Data Structures)

T H AR A

(Architecture)

ATHRREMNE
(Artificial Intelligence and
Robotics)
KA B Falz BA R
(Database and Information
Retrieval)
AWK
(Human-Computer
Communication)
KRFAF5 it H
(Numerical and Symbolic

Computation)

BIEFR %
(Operating Systems)

(Programming Languages)

GrA2iEE $ib
(Introduction to a Programming
Language) (optional)
B 75 ik e TAZ
(Software Methodology and

Engineering)

e, oA d b 53k

2001 4
(14 AN42iR4T38)

BIKF

(Discrete structures)

AN T
(Human-Computer
Interaction)
gmAE Ak A
(Programming
Fundamentals)
B 5 5 ST
(Graphics and Visual
Computing)
Hxb5E M
(Algorithms and
Complexity)

HRAEAL

(Intelligent Systems)

hEH5mR
(Architecture and
Organization)

13 8% 32

o
i

(Information

Management)

BAE R
(Operating Systems)

AR L bR &
(Social and Professional
Issues)

M 2% 3+ 5

16

2013 %

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

HHMEMIRR 5aR

(Architecture and

Organization)

AR

(Computational Science)

(Discrete Structures)

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

Security)

|

12 &5 32

ol
W

(Information Management)

iR %

(Intelligent Systems)

M % 5 i8R
(Networking and
Communications)

BAER A
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(Social, Ethical, and Professional (Net-Centric (Operating Systems)
Issues) Computing)
AETFTFE0T K
A TAL

(Platform-based
(Software Engineering)

Development)
AEIEZ HATH 0 Xt H
(Programming (Parallel and Distributed
Languages) Computing)
it A .
ARt iES
(Computational
(Programming languages)
Science)
AT R AR IE
(Software Development
Fundamentals)
BT A

(Software Engineering)
ARG SR
(Systems Fundamental)
HAF AL & 5k

(Social Issues and

Professional Practice)

W. ACM #= IEEE-CS #| 2 893 A LF ik 418 &

2001 £, ACM #= IEEE-CS & TAFA XA T i HAURAEKZ Computing
Curricula 2001, Computing Curricula 2001 3+ F AURAZIR 2 5 4 14 AN iR 4TK,
H P A% it 2 4 (Intelligent System) "R #5KATH ft o X T HAIRAZR R
o, OATLAT A e IR ATURAR K ) B AT AL Rk m ., Wk R, FeiR Kk e
M@, F3). FaAR. TEAMT. ARET AR, EXRA. REMEF .
BMBEA, iR R %, AR %A E LIRS 13 A0 5 KK 13 AN5in 57T 1L
B, AIFRARAURAE LR RA,
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% 3 ACM #= IEEE-CS & 77 &5 2001 faf= 2013 JRA L% 8848 T i £ 89 4018 5

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

A6 R AR Al

(Fundamental issues in intelligent systems)

® % 5HL
(Search and optimization methods)
Frip R K fn 32
(Knowledge representation and reasoning)
¥ 3]
(Learning)
AR
(Agents)
i H AL
(Computer vision)
8RBT AT
(Natural language processing)
# KR A
(Pattern recognition)
SHEHE F 5]
(Advanced machine learning)
MLBEA
(Robotics)

FiR R 4%
(Knowledge-based systems)
AP 2% R %

(Neural networks)
H#AEH &

(Genetic algorithms)

ALK RS iR AR E £ 69 12 SR &
(2013 %)

At A A 1AL
(Fundamental issues)
S RS Y
(Basic Search Strategies)
Faif &k T Aa i 32 K Ak
(Basic Knowledge Based Reasoning)
ME 5 5 Ak
(Basic Machine Learning)
BB E
(Advanced Search)
= S iR K ik e 32
(Advanced Representation and Reasoning)
AR T AL
(Reasoning Under Uncertainty)
GRS
(Agents)

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

B HHLE AL

(Perception and Computer Vision)

2013 %, ACM #= IEEE-CS & TAFA XA T HARAEKZ Computing
Curricula 2013, 7 Computing Curricula 2013 ¥, 1 HAURAZAR R AR A — /N K
&> (bigtent) , R A RABAIEEA 18 A~ BINRAZKE T, ARBMEATL
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 AE £ iR ATIR A9 % Ak & 45 (Intelligent System) "@L3EF AL R AP, 4 & R K
B, fiR R T AEE Ak, MBF I A, BRI K. GBI REAIEE, R
e TAEIL, IFRiR, ARIETRIE, GEANEF ), MEA. B H5MEMNT
F 12 Naif Eo

AE 5L RAGER;
Fif B RGARR HMTFA
S s

i, 2. ER. 5.
FAE, A

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

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 br 2ot B AL 5 2 (IEEE-
CS) A T HAL £+ WA Z AL 2020 Frr (F AR CC2020) . CC2020 K
it £ (computing) —ia4E A i+ AL TAL, it HE A F A EHRKEF A HHE
BUATIR G % — K&, BIRRRPEAE 7> (competency) — 8 kK EFTH i+ HHKFH
MEEREFER, L BARAHAMNLIR (knowledge)  HAE (skills) FosuiT
(dispositions) =77 @ 3%, EFARER KT EAXIEAL (0B 4 FTT) .

ACM #= IEEE-CS #] % 89 #7 JAA L% ft 43R &

ACM #= [EEE-CS F&& TAEZB A 2021 FFF 364517 A TA47 At £n R AT R S 1R 8,
(7 : https://csed.acm.org/knowledge-areas-intelligent-systems-ai-sigcse-2022-version/) o
FE X RAEIT Y, ACM 4= [EEE-CS B4 TAE A3t A L% ft 4o in AR AT T 8 K@
BAEe, HAT m FAEY:

F%5 8k & 4 (Intelligent Systems) 52 A A L% #% (Artificial Intelligence) |,
VAR B AT A A A6 X — RGBT 248 69 Z I Do

PRk T MR I EAN, RBETZABRNRFTHE. B THE
BEEANLIFRFOXEER, CMARBERA, 2F5 XA T F%BH MK
VAl R AP R R BE N,

BB EAALERAES TEAOETES R (WEF, THER, 4%

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

A RS T @M, FEIALFRS Lkt MR EE R T 2K EZ,

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

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

Fa1RAE e FaiRt B
. AL R B AL, AR Al B A T=8; 4+ 2RFR4
A K =) 2

(Fundamental Issues)

Ay BRMK; EHIEEEIEREER, FRALAR; AL

A a9 5 9 AR

AR K R Bl RE R AT, AEE&EEE; BARXHE (RL; K
(Basic Search kA, AMEE) ; A EQ T Afm A L RE; R
Strategies) R K44 % Alpha-beta I ALIE &

A phdnif R A i 2

(Basic Knowledge

Representation and

friR kA AR, MEEEGM, NetircEE N et Ar i

Reasoning)

AR 2 ) WEF 4R el TR OEBRESD BHEN
(Basic Machine SR AR R 5 MBFEIHRA (R DokE)z) 5 dm
Learning) A REAAER I WU A AR
iiziifzd ALH A % A ARRARS LA (mES. THEA

Societal Impact)

e AZBERE) ; ATFROGERH A

M AN, SR EFRW, A2 RGESEIE: M

S E &y Ky BIGEKRHEE; #EHEE ZRHFEMEE; FARK
(Advanced Search) % (beam search) . /3R K{E44 % . Alpha-beta F 4 4%
% MER KL% (MDP £##)
BB AT AN AL A AR A A A B (X5 R DS/RAAEH) ; o
(Advanced Wk IES (RRGAZH) ; SRAFNME; Bk

Representation and

Reasoning)

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

20
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EMIRRERE | BE “EiE+” HRER S

AT b A2
(Reasoning Under

Uncertainty )

(Agents)

ARIEZAE
(Natural Language

Processing)

BBIE ST
(Advanced Machine

Learning)

MEA
(Robotics)

R o Fe it E AL
(Perception and

Computer Vision)

k494 H T ACM 4= IEEE-CS B4A THE20 0 A4 2 69 A L% A

) MR ATANGERERA;
A L] 09 AL ; ALK
AABERTR; MWESABESH; BENE, BEHE
o MetdEm; Sk siRkT; HARERLE &
s MbLiEE (REFF) 7k G AL 3 BRT
KR, REBERR, R RTREA,; RHRER
HRAZ L, TRl (R R, 5 Efilkd) ; TR
i, EHEHERL,; FRAEEEL;, BRTRERT
2 BB RAR, NABIIE; FIAFRIK; SFRKEAL
R MR R AAIE R BATE R CFG AEAMATE (B
42 CYK) ; #EF CFG An4ei CYK; # T 54 E69 7 k; N-
gram A= HMM; B A5 R E RT6: ARz fiEs Bs

EX R, AT

#. {584 %; TF*IDF; A EFfE 45, FLMI; 5T
it LApX
BRARAF ] AHET (RRMAR) ; BAZHEALR LT

(ILP) ; B4 FIRMM: FI WP OHERAL S
B ®: LHGOER ERFD: RENI R RAF
N REBFIRRE FEHED: FIRRL; BT

& (Plde X LEiEfo ROC 1 £%) ; F 31328 A6
R, WERMERA, RILF ] MBF ) F R AEHIBEIZIE Y

9 &2 F

LTIMMEARL (AHEEREAERELEF) ; MEAE
HIRA; R R A AR R MR A BAeds ) b 8Y

BARMRNE; IR AT E ; BRAERSHEF O

AR RAr: FhAdEF BHAR]; ZHEAWNE

HEAAR;, BIERE. RTfii®, BRET, S £R5)
Ao El: BAPH; SIAETIRA; R PRI, A
RIR A

E4min B, &

BT AKMM, AL RS, Rtk mfedig, AabhEET, Bmﬁﬁ

¥R, MBI E . AR TR, TR TR, A

42]& Q&k‘lu \:9\}31

BBMEF D MBEA, Bofit EMALF 13 Mk,

M HEAURAZAR R fo A T4 A6 £o iRt

21
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AT o A FFEQTR, FITE5ELHXHH. RRARRESEAZ 2013 F
G A R

AT etk R 698 £ 2 AL T A5RIA4E 5159+ (programming) . %] H ik
5 (model) VAR AL E I (function) BIRE M LU, AX—idfd, AL
e iR BB BT ATIANT, £ 2013 Fit HALRAZAR R P A A T AL R —
IV M VAR AT A5 S T R AR R SR IR P R GG & 9] 2 38, il i AR AR R R R e 9
A EEF R FIRRANRE IR R B AA] . FFRFIARA R AR F ] H T, Ak,
FEH RS (BB FiRAl. ARETEM., THEAAL) . FIAER (e E
Fa LK) | ATE GeBEAN) AR X BEHZARK R RN ek iethkie 297 ¢
w) .

. 101 X F AR RELIR &

2021 SRR, HE AT KT R 3 F w6+ EASR A E H P FER
AR R (FAR 101 7%1), 101 7 X2 P B F AR A3 F 2CE 09— s i,
BECAEN A, REHF., JIHRE. KA LS, AAFrEdEd 12 17
HHEMAZ S E LIRAZG LR, L. LM, WHREGAR. T . FERF
&R ITATER, A BT LA KR B, 101 %] BT
AR 12 TRAZ A R ST F ek 5 PR

A5 101 X Z2L69 12 INTRERHR 7 &P

#ARRAR R # T
wH it Gt EuAts 5i8) WIEE (hRIEILKF)
AR LEH) w B (LFZEERF)

H xRt 5 a4t AR GERKF)
A F ERR R KRF)
THME BT AR (ARKF)
BRIEAR e 2 (bR KF)
HHAE RS R stE LA GheRF)
Y% R KA (FTMEMRKF)

22
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i+ HALA 25 ZEF. BYSE GEERF)
B R % ADNF, e (ARKRF)
gk TA2 £#E (BB ARKRF)
AT Re5] & XK (HiZ RF)

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) RAZER (£LE£6) . @it

W, PHEREHTPAAAIEREA S FHRUEES, BENFLERR, SA
BRFHE, ZABRREMEALLEESEREFE,

%6 101#XF (ALY FRGRAFTF (HLLRHLE)

£ 5#H# £ 5#07
WL RF R, AR, THEHE
K S XA, 2R
ek 2, FHR

REILKF

oA RiE Tk

LR KRS

4k

2 FAE KR F

75 42 338 K 5

4k

Rl k5

KXKF

50 FAR K

FEARKSF

KA, BAM. FR. LK

o
R
o

L RTF

SN, AREA. RBEM. FRAL AP

Wik, Riox, AT R, K. T4

23
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e X SO, ERB MG
P B KRS T3
KT wE

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

EEEIAALRSR %ﬁﬁiiklﬁﬁu&Alﬁ%@éxx%%iﬁ%%m,
TRk X 5, HERFERALMR, AAMEFI] WERLE5REF
. BE] AIFRMEASFARE X NIAIFRIEE 2L &R, BFE
AL RRE, TEfRAFORRTE, 2RRAALFRIL, SARFSE
FFHR, BEARGTEAIFRREMEZ %, ZARAREST FERE, AN
IR AR £ B AFAT A EF AR HF 8 R K] B xR K
PRI MR B, HAEE . AR, AN AR AR EE R
e, FabBt S AT A LA AL KR GGHAER 2L, B B 3 AL GRPT S s A9 AL 2T 5
K7 i 18 A8 W Ao kR FWTIAIR

%Y”?«%

Es

ATEELESZS TiHEECSERN

E3 IR
ATEEE : HERFE
EF = 5 52
BIRSTS B TUnl AN et
BEFS RERI

BERES _
RETS B

MEEA

-
&@Z/ig P

BS5 (ALEERII®) RiELIREEE

24
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B 54T (ATRRI®) BEHIREER, X—ERLTF A 10 Mk
Fo 62 Nk, BEARAE =T

i 1 T A 5ER A THERE, BRAEA R RZNK, ALY
REAELF(FFTEZL EZIZAFTAETO  BASNATITRAREZFH.

B3k 2 fmiR Rk 5 foif R R 7k AL IE A0 R A R LRI ok
Foit B EMEIE ., Mot Mg B ki, B RIEY,

BRI EARFTER KM TERER AL L. BAXEE AR, Kk
H KM RS A7, Minimax 4% . Alpha-Beta 3 H i R Ao F4F F &M T %o

B4 MBEF): MBEF IR IFHEELAH AT, AT EEA ] ZREH,
RE. Mg, FF ]k MALE 53] 5,

Bidh 5 AP2RG5REFD: BReBEA, A TEARERGOEET X,
B E RS, BRAVER LG, ERAMH . RBRLE ENM, SRR ES

i 6 AT RARFERIE, NREFTAE, AT ERKMBEGRE
WA SR, RIF ] FIRE SR8, A TEMKM R REITE5HL
AR T Rk ey iz 5],

B 7T ALK RAEH: A S, B MLE &k, Gale-
Shapely fi&. %4 R § A 5 %,

B 8 ATA AT E %A TENFALG., ALE T EEEfE K
LHE5%Fo

Bk O ALFRRME Z R AR ELIFERRE ALY K (GPU,
XPU fe £ /%) Feip o XKIREF I RLF AR

B 10 ATgae o B A RA T A Ao AR A RES T ONLEE
iF, AP RS K. LB AT T A R AR HE AR T

q
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[ M10 ATEE8ERA ]
3 2
WASHE RIS
v 4
? M2 SRRESHE “M;; M3 1FIRS SEERAE ::’i; Ma g5 A
i . i
;ﬂ MEEES ®©
el AR iz
5 AR 5
x MBI ES
% M7 ATHSRENSH M[m M6 3E{L53 M5 HERESRESS 2
S J
) ) ST
B 6 (ALEFRII®) foiR BAELEH
ANIFRT AR SR MM E 3, H K, FHEE, BA, Z4,.
KR A AT E R ILLE S, B EARA @, %8 T A H AR B ) TE@;}'\%Z!"
KRB R BRI, NREFIBREFS], AFIERFELZFNEF T X

Bt Ak 746, ARARMBHRACE A HEIEFR (LE6) .

4% 18 John Hopcroft # 4% 69 2, FHMME 73] H & (4 Boosting,i%%
B, AFRIEES AR, (2D RT KRR, BEREEA) URBMREFIHEEX (&
%> Generative adversarial learning, graph neural network) 45 A & #4410 &, %

R4 BB R IR R R AT R F IR, AR A LG AL B M09 % 5] 4T T ARk

> K2 #ZFPHALILRE

2017 F 12 A, #F 390 K (58 & P RAZ 7 £4095 LHF FAHRAEARE (2017
FpR) ) ilde, K 2018 FAKEFHA IS FH (Fil S FIRAZ T £AiE L
P AHRALARE (2017 SFHR) ) o 5 2003 Fa A 69 (83 P 12 A ARALAR
B (R345) ) Ak, (FTRAR) #3867 HAE LT HF L5 A B ABRIKIELEAH
ANIF R, FFRALTE AL 48X 53R 2o

(L85 P iRAL 7 £AiE LF FAHRAZARE (2017 SF0R) ) A H S PR
EHRRKEFHBZCERABELEETR, THEE%E, HFLF I 50 E L4
AN S B R E AR “P%iﬁ—_#%c TAE BB ARHH FAZ P B F A RAIE &
HAFIREHE, IRETH, BRSESMENG 55N, AN EREL
MEH, LhbE, LRRES iﬁ&%%%&ﬁ

(&8 & b RAZ T A5 LH FAHRAZARE (2017 FHR) ) ERFARZT

26



ATEEMRAERE ER “E+” HRERS
RN TR R B MAZ B, AR MR A A TR A0 SR A2, B 4552
REHATIFRE AR, FHRTHEFAREFTRAANEARAIRS T &, 3§
BAIRFRBARARSARL BN THER, BEhmES, T2LB W TAZE:
PBAEAIFROBMA L ARSI, B ARG RENFAL, BB A 54
B
A EARER, TRAIFROBSHEE (B ARG E. 2EAMF),
REFRBEARA L A AR I LN FRHE,
Foll 45 A (BB F ) ATFRERRARGITT AT A4 A F i
W EAREA] T MR TG4 B AR X R R IR
AR RA LA e 2 RIAE 2R, %Aélzﬂf?—éﬁ/\l*"
FEREELNIE, FARB AR LS X5,
WA R AN S ARE, TR
FHIEINIRA LR 4

b R, HREARIE S IR

EALBT E e B9 3T R s A BBk, 4o

R G E KT kfedeit, Wik oG Eilfe e,

b A XS KK RENE RIMEABEBM, B
BFALFRALDAT R HTE S E.

Yt 4 Fo
?fif/%#tm'iﬁ}%&“fﬁé‘ (ALY Gtmtt,
““*i“ﬂ‘]é\

(LB PRAL S EAELEF %ﬂ%ﬁﬁ@(mn#ﬁ)»&ﬁ
B R Fe i R, X BB M A TR B
ITT #i,

5, BRHK
A RAH . AFR i%fr%’i
RN ﬁ?«:ﬁ-’f%’l SR A 3R 38

01{%&z%:m£5£&\

02 R k03ﬂ HRLA: LA
\

2018 F 5 A, £ BA LR

04L‘%ﬁzm gt e ‘—05 t%&zg wg%«e‘
B 7 #HEm (AAIHRMT) GEKAER (F@wAXLHAEL)

B T <Al forK-12” 4%

Eira (AAAID) Aot oAt #0mtha (CSTA) i
Jha (AI4K12) , B K12 AR AWAFEE R, 57
& K-2. 3-5. 6-8 #2 9-12,
Al4K12 ¥ K12 WASF8 B RS AT B E B IR &0 0 i
2, MEF]. AR I aH
27
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AT BEFAR DiBME R+ BRERS

BB B IRIERI R 7 | fr L LE T AP ERIF EAfe R T RS AT AR MR S, T HE
MARIEFSAITF NGRS, TENEALAFAARLERA ., FE LG4 4
R IE Ey A ) @6 E;"ﬁ“fﬂ‘lgo

Bdatt B B Bt R B R — A B AT HIRE 5 P SAIRIA & UE La9hk Ao kit
J AERREEGF T RIA—HRE B o2 7 REMNAIFRAFMARFHRKEEZ—.

A AR B RSN RAS & AT R A Aol A — R ARATRIZR ) . RARFREDEMAGRARE, 7+
FEILE &4 SEAURE ST A R AR R R K, AT RKASMA IR IR oM kb, REFRKLE

%] | SRHAEE LA PR, ARG ARG EAR R A, o BHLE S, AT RE,
- 5T — ¥ % AT 4

R B AR T HATFE D MEF I RGBT HE—Ar 7k, ARAAKRBEFHBEORX. FIH
‘ EIRA J HRI T A SO RAT E, REAIFREFREASHRBRATRAEY . 2R, F3IHELH04K
) MTEZHRBFRETF, TLHBHALRE, BRTAGNE f TRR.

"

BRXE HRATZEF SN RTRAREALRE, i, FRAKLASALBL ARBETR, RAARX
kﬁ J R AN E—R INAARRERT KT R B GALTA T I TR, TRXEESFHRIEF
\ ) B APk ARAIHIR RS T RARMES, BREESHZ B FMMA 098 A2 Ao RAE S

ALA st AL AN 2 A R A MR S Hoho ATHRHEAMAKE T RMNIH. #RIT. RRARK
AR WY AWK, HTFALFRTIES KO FERLAHEENR, ol Tl A LA kI & 5012 F 3B 4
L] ‘ BlmE, WANGFEHOAIFREZEHRALERAF L A B L. B, KRMNLASHTHATARE

J stit A ¥k, RIS L A3 AA LA F LA R A LI

B8 £B AUKI2 ATEW R KT ' (Flmi KA HA4E2)

A AKI2 AT AT, BATR S W E/MR A (bias) XANEE, §T
AL e AT b H k= A LT A Z o thhe gk 5] 69 A A7 AR 3P X
MLEAM P REEIR”, EETRAANA T —ANERLKRA BAREAL, A&
¥FT—F0 BRI L. AREAY, ARBETHELEHHSILE TEAR RS
Ak, S AR R ARG X FREGFNITK.

FAEEFEAGERETMESF ) IAEATHAT KEELFRZEZ (selection
bias) o B ATALAR e H &R A AN LR 69338 P 43P s0 B AT 5 3], dm R
ZhP PTAR LA I R B35 5 “Ar 28007, R B 4L I8 TAEAR ¥ A Kotk
R B S EFEHRIET REFRKGHET LH, WAL FIEA TR ERY% T
TR £7F T AREMAKR LB S AT INHARIRAFE FOIAHEEFRE
SAE T BN B, AP EAF R AR IRAH AR ER R AR
BAZ IR AAIE” . AT LIRS TR IER £ A7 5] K69 H R, &MNEBKRER
BARE MO INGHAE, AIEATIFRAEFEL ZNESF DT, A, R
HERFEALERE, NINGEAORELLEMERSEFEESE R

79k, A& AI4K12 FEF, 438 2 T “unplugged activity”iX —#15], unplugged
activity 4§ 89 2 VAt H B2 6 R . A R SF ARk A B 44 Xt 4R 9.

KRAB#HML AR —AETMKI2ALFREE, KNI ADRHE ELE&—
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TAEZGANTRHERE . TOFELEAIFRER GIIN, BFE, HikfNME
Wik T AL e ARG R, 2022 F 2 A, RS BEHALALKAH T (K-
12 AL #RAZ : BUFFIN T 69 Al 3R 42 B ## H(K-12 Al Curricula: A mapping of government-
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