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¸Õy<ñº<»®NJ¼Aq GAFå-K�gh%B~�Í(N%]¸b

cO 

?��~4,u(I�}@¾-�Ø¦§$Z&'u?I�-"#��c�

I£Z½�ýI�^¦ë�“_å7»£&'@Ñ”[ýI�-#ÓÔ[uUV�

Ið%¾9�£$Z&'�?(I�O 

¿4ÍÎIíîï¥)¬½XÁ¥:¾:La-2019ò 5Ì 6Ó4ÍÎIí

îï¥º¥õ4ÍÎIíîï¥?CÅA 2018 ò,uIíî¼U/¾ERí¿

À1sP(Iíî¼­ôR(d"8Ií[2019]11·Bù-LaOÖ³IsP$

Z&'òóI�\;Ií-P#¾4Üê¦§()�Q$Z&'(òóI�8P

(�ýI�0LB-t.�(òóI�P�ð%iÅ-IeáòóI�#qQI

��WòW<�ü<²³FG(ÌI�-%ughC,uI�5Á(:;<LÕ

1Ö×-#I�1"7º»(ÌïûO 

2020ò 12Ì 30Ó-4ÍÎIíîï¥º¥õ4ÍÎIíîï¥íÃ)?C

¦ë“òóI�”ð%<“öG¡÷�I£Z½”1“4æødI”�ýI�(d"ù-

T�78õIíî�1$×ØÙI��Â¦ë£0L6×ù(4Y-¿ñæÕ�-

4ÍÎIíîï¥La-#Y¦ë“òóI�”ð%8ð%.Ãq 14B<“öG¡

÷�I£Z½”�ýI�8I�.Ãq 1401B1“4æødI”�ýI�8I�.

Ãq 1402BOòóI�ð%(¦ë-&'���u(qI<¿xI<×I<íÃ

I<yI<¸¹I<LI<ZI<vI<zI<íÎI<0LI<Ä+I 13 Q

I�ð%�ÅÆq 14Q-P#Ç 2011ò4ÍÎIí6s¦Ä+%I�ð%i±

HI��Â(�Á)³¯ÈO 

2021ò 11Ì-4ÍÎIíîï¥Ïº�õòóI�¦ë£0L6×8,�Bù-

eáòóI�#qQI��W²³<�üFG(ÌI�-%ughC,u�ýI

�5Á(:;<LÕ1Ö×}@-�GqI�<"7º»(ÌïûOhÔ-4Í

ÎIíîï¥Åºõ\;<É;Iíî�1$×ØÙI�ñâ�Â8�æ9¯ÊBù-

eátòóI�Pq) 14QI�ð%-Å¦öG¡÷�I£Z½<4æødI<

¦�I<ù��I£ì+<&'�I£ì+<úû4»IüQ�ýI�O 

2019 ò 3 Ì-íÃ)Ïº�õíÃ)?CË¥ 2018 òªEdÜAIêÄ�

ñâbÌ1¾LHA(d"ù-La 35 [Üê¦ë“$Z&'”Ä�ñâOç�

2022 ò 8 Ì-d4�éu 440 [Üê¦ë�$Z&'Ä�ñâOhÔ-��d

4�éu 248[Üê¦ë�&'�I£ì+Ä�ñâO 

¯r-~4Ä�1~�ÍGÁ($Z&'$×ØÙI}�¿FG8¯+ 1BO 
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p 1 +,-.+/0123 

+,-.89/Pq rsde 

+,-.tq89 

2019uvwMNxyzv{|}z 35~���z“+,-

.”G89������� 2022u 7�v{|�� 440~

�����+,-.tq89 

-.qP���tq89 

# 2005 u���P���!�-.qPtq89��v

�� 2022u 7�v{|!� 248~�����-.qP

���tq89 

-.qP�����Pq 
���!�Pq��  

|o¡P¢£¤c¥i¦§¨"©¨P¢ª«C+/01

Pq89¬­�®¯°±² ³vs´µ��Pq�¶�

14�Pq·¸v¥�¹º»¼qP�,;"|½¾{P"

�5P"¿ÀqP���"-.qP���"ÁÂ|ÃP

L�!�Pq� 
 

 

D2EFGHIJKCLMNOPQ 
q�45��bñâþ½(í£I-R4��bI¥8Association for 

Computing Machinery, ACMBC 1968ò1 1978òº¥���b�I8Computer 

ScienceBþ½}@ Curriculum 681 Curriculum 78O1985ò-ACM1 IEEE��

bI¥ÍH��b�Iþ½}@G§��QZJw8task forceB-éhTcY�

�b�I(þ½}@OPQZJw��½Î 10 ò-º¥�QÌ(��bþ½}

@-���¿º¥� Computing Curricula 1991-Computing Curricula 2001-

Computer Science Curriculum 2013<Computing Curricula 2020A)*�ÄO 
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^ 3 ÄÅ567:;3<FÆ�HtKÇÈÉ�+,-. 

!Curriculum 68F Curriculum 78E 

 

1968 ò;Áº¥(��bþ½}@ Curriculum 68 4¯�×¨J-!q�×

(:;ãÓ1½v(:;pf/úN2-I¤4¯�åI"7(íI89RÏN<

°>.å1:ÐABO� 1968ò��bþ½}@¾-“AI, heuristic programming

8$Z&'£ÿºå4ÐB”+X;Á���bþ½}@¾�,8¯² 3BO$¦

¸¹g¯M$FÍ“¯Ñ¨Ò<FuÓÓ”��-þ&I����bñâþ½}@

FGiPDt$Z&'Jq)*("7ïû-M±T$'�ÔÄP�Õ}z9 

VÑ�O“T¢��”O«9 ACM1 IEEE-CSmüZJw� 2021ò!Ö$Z&

'"7ïû{"7­T�ödC$Z&'£.,ïû"7òó²³-s*M��

bñâ½QIÍST$Z&'/Ä"71¨JË 

1985ò-ACM1 IEEE��b¤¥8IEEE-CSBmüG§��QZJw-T

éhcY��bþ½}@-PQZJw!q��bñâ#~�GH��1�×(

@Ñ>�×¼½-ôõLÕ<NØ<¦�<�Ð<Ù�1ãäOhÔ-ZJw�

�����I(ÚÄÿ!#“ÛoEË8u�/BU16Ü8what can be efficiently 

automatedB”O1991 ò-PQZJwº¥���bþ½}@ computing curricula 

1991O 

ACM 1 IEEE-CS º¥( 1991 �þ½}@t��bþ½}@Nq 11 Q"7

ïû-.¾t$Z&'£b#$8Artificial Intelligence and Robotics, AIBRPq

�Q"7ïû-PBe$Z&'���bþ½}@¾®rGq��QÝ§("7

ïû8¯+ 2BO� 2001ò�1 2013ò�(��bþ½}@¾-ä“&'@Ñ”

P�+XÞ.�“$Z&'£b#$”O 
 



人工智能知识点全景图：迈向!智能+"时代蓝皮书 

 16 

p 2 ACMC IEEE-CSiÊF 1991H"2001H"2013H567:;3< 

1991u 

�11�=>ËÂ  

2001u 

�14�=>ËÂ  

2013u 

�18�=>ËÂ  

6Ì�ÍÎYÏ 

�Algorithms and Data Structures  

ÐÑÍP 

�Discrete structures  

6Ì�ÒÓÔ 

�Algorithms and 

Complexity  

5673< 

�Architecture  

+7�Õ 

�Human-Computer 

Interaction  

567YÏ3<�Ö× 

�Architecture and 

Organization  

+,-.�7Ø 

�Artificial Intelligence and 

Robotics  

Ù;ÚÛ 

�Programming 

Fundamentals  

56qP 

�Computational Science  

ÍÎÜCÝÞßà 

�Database and Information 

Retrieval  

^áP�âã56 

�Graphics and Visual 

Computing  

ÐÑÍP 

�Discrete Structures  

+7�ä 

�Human-Computer 

Communication  

6Ì�ÒÓå 

�Algorithms and 

Complexity  

^á�âãæ 

�Graphics and 

Visualization  

ÍçCèé56 

�Numerical and Symbolic 

Computation  

-.<ê 

�Intelligent Systems  

+7�Õ 

�Human-Computer 

Interaction  

ëì<ê 

�Operating Systems  

3<�Ö× 

�Architecture and 

Organization  

ÝÞíî�¾{ 

�Information Assurance and 

Security  

Ù;ïð 

�Programming Languages  

ÝÞ�� 

�Information 

Management  

ÝÞ�� 

�Information Management  

Ù;ïðñò 

�Introduction to a Programming 

Language �optional  

ëì<ê 

�Operating Systems  

-.<ê 

�Intelligent Systems  

óôõÌPC,; 

�Software Methodology and 

Engineering  

öc÷ø�89ùú 

�Social and Professional 

Issues  

ûü�ýþ 

�Networking and 

Communications  

öc"ÿ�C89ùú ûü56 ëì<ê 
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�Social, Ethical, and Professional 

Issues  

�Net-Centric 

Computing  

�Operating Systems  

 
óô,; 

�Software Engineering  

Ú!"#F$i 

�Platform-based 

Development  

 

Ù;ïð 

�Programming 

Languages  

%&�'Ê(56 

�Parallel and Distributed 

Computing  

 

56qP 

�Computational 

Science  

;)�5ïð 

�Programming languages  

  

óô$iÚt*� 

�Software Development 

Fundamentals  

  
óô,; 

�Software Engineering  

  
<êÚt*� 

�Systems Fundamental  

  

öc÷ø�89ùú 

�Social Issues and 

Professional Practice  

 

 

R2ACMS IEEE-CSTUVWX;<=>MNO 
2001 ò-ACM 1 IEEE-CS müZJwº¥���bþ½}@ Computing 

Curricula 2001OComputing Curricula 2001t��bþ½}@Nq 14Q"7ïû-

.¾ä“&'@Ñ8Intelligent SystemB”TT.$Z&'O�P���bþ½}@

¾-$Z&'"7ïû�?^_�Nq&'@Ñ/ã<BC£D6<"7+A1

KL<IJ<&'}<��bkl<UVXgßL<_å7»<?�b#IJ<

b#$<"7@Ñ<d¿¶·1à³�×A 13Q"7­O®P 13Q"7­EË

o�-$Z&'"7ïû^_/ÄGBO 
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p 3 ACMC IEEE-CSiÊF 2001HC 2013H+,-.ËÂ~+,F=>? 

+,-.=>ËÂ+,F 13�=>? 

�2001u  

+,-.=>ËÂ+,F 12�=>? 

�2013u  

-.<êÚÛ 

�Fundamental issues in intelligent systems  

-.Út÷ø 

�Fundamental issues  

-à�.æ 

�Search and optimization methods  

-à/0ÚÛ 

�Basic Search Strategies  

=>p$C1� 

�Knowledge representation and reasoning  

=>p2C1�ÚÛ 

�Basic Knowledge Based Reasoning  

PQ 

�Learning  

7ØPQÚÛ 

�Basic Machine Learning  

-.3 

�Agents  

��-à 

�Advanced Search  

567ã3 

�Computer vision  

��=>p$C1� 

�Advanced Representation and Reasoning  

45ïð6� 

�Natural language processing  

7´E¥1� 

�Reasoning Under Uncertainty  

8(>Ã 

�Pattern recognition  

-.3 

�Agents  

9:7ØPQ 

�Advanced machine learning  

45ïð6� 

�Natural Language Processing  

7Ø+ 

�Robotics  

��7ØPQ 

�Advanced Machine Learning  

=><ê 

�Knowledge-based systems  

7Ø+ 

�Robotics  

;wûü 

�Neural networks  

À=�7Øã3 

�Perception and Computer Vision  

<=6Ì 

�Genetic algorithms  
 

 

2013 ò-ACM 1 IEEE-CS müZJwº¥���bþ½}@ Computing 

Curricula 2013O� Computing Curricula 2013¾-��bþ½}@�§q�Q“³

á”8big tentB-."7ïû�3»q 18QO�PQþ½}@¾-äT��$Z
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&'"7ïû(“&'@Ñ8Intelligent SystemB”ôõ&'/Äÿ!<BCmÓ/

ã<"7+Y1KL/ã<b#IJ/ã<ÜýBC<Üý"7+A1KL<g

áYÅKL<&'}<UVXgßL<Üýb#IJ<b#$<�"£b#kl

A 12Q"7­O 
 

 

^ 4 ACM/IEEE56:;3< CC2020>È�?n@01¬A 

 
2020ò-R4��bI¥8ACMB1¡0£¡¢Z½£¤¥��bI¥8IEEE-

CSBº¥���b%ñâþ½}@45 2020ò�8P§ CC2020BOCC2020â

ä“��”8computingB�SJq��bZ½<��b�I1GHì+A[u��

bïû(Ñ�+X-hÔâä“ãÔ¢”8competencyB�ST.+[u��íÃ

��(/Ä/ð¨©O.�DD#®"78knowledgeB<ì'8skillsB15�

8dispositionsB¬Ö±ØÙ-&IÍãÔØT���?ZJ^_89² 4[YBO 
 

ACM1 IEEE-CScY(Ì�$Z&'"7­ 

ACM1 IEEE-CSmüZJw® 2021ò2�!Ö$Z&'"7ïû{"7­

!"#$https://csed.acm.org/knowledge-areas-intelligent-systems-ai-sigcse-2022-version/%O

�PÁ!Ö¾-ACM1 IEEE-CSmüZJwH$Z&'"7ïû���X³ä

ª!"-�,�9Ååßö 

t&'@Ñ8Intelligent SystemsB!"q$Z&'8Artificial IntelligenceB-

Ë$ã��$Z&'P�+X�LM&ä(%&'(O 

d¿¶·1+YIJ`T`æ|)k-Àç��ïû(�Ì�»O¯CBC

�ÈQ$Z&'¾(?èJä-éêV�4¯-cë·/}$Z&'Ö×Óuì

í-Ës�u?d¿¶·A^_O 

ã�`T`)k$Z&'�îqÖ±(* ãä89zI<Eoï><Lò
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ð}ABO 

?Û$Z&'ì+HL¥[ÙÍ(LMÜÝ-ôõ$Z&'fL<Ë;<E

G1EM�AÖ±ÿ!O°ñ|$Z&'£.,"7ïû�*°¾(LMm@-

½Q��b�IIÍÁãueá�DTØÙ/Ä($Z&'IÙ1Lò>¨JO 
 
p 4 ACMC IEEE-CSBC,ìÖDEDEF+,-.=>8FG=>? 

=>8F =>? 

Út÷ø 

�Fundamental Issues  

+,-.÷øHIvJKºLF AIMN2OPQRS-.&

¶P^TUVP�å1��W�å1�P-.3tXP+,

-.FYP÷ø 

Út-à/0 

�Basic Search 

Strategies  

÷øFZ[\]p2P^ÝÞ-àP(i(-à�_`PJ

a.9-àPA*-à P-à6ÌF\]Cb]ÒÓÔPJ

cJ�-àPAlpha-betade-à 

ÚÛ=>p2C1� 

�Basic Knowledge 
Representation and 

Reasoning  

=>p$¸fPHg1�hivjk'E��jk'1� 

ÚÛ7ØPQ 

�Basic Machine 

Learning  

7ØPQnoFElC2OPÚ!ê5FmnPQ�opj

k'Cq/r P7ØPQ.æ�sJc*thu Pvw

C÷øCDxæP7ØPQyzPÚt;wûü 
MNCöc{| 

�Applications and 

Societal Impact  

+,-.E}~÷øC7�ËÂFMN�s�P"â��i

j"ö��3� P+,-.Föc{| 

��-à 

�Advanced Search  

Ï�-àr"�[-à\]"-à\]FÖC��P�7-

àP8w��6ÌP<=6ÌP�%��r-àPùÉ�-

à�beam search "JcJ��-à"Alpha-betade-

àPÅ�J�-à�MDP¯�  

��p2C1� 

�Advanced 
Representation and 

Reasoning  

�ø��C����Fhi����N DS/Út�� P'

�gCE��s����ø�� P=>p2÷øP�I�

�Pt3,;PW��1��OsvWw���" ¡1

� Pò�Pe!&�CAæF1��Osv¢£C¤ô@
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6 Pb\1�PÚ!kxF8½<êPïlûüPÚ!8

fC¥OF1�PkJ 

7´E¥F1� 

�Reasoning Under 

Uncertainty  

ÚtHghiP�7A¦CHg'ÊPHg§�PHg1

�Pjk'ÌxP¨ô©ªP=>p2P«´1�G¬ÒÓ

ÔP�7­®��%�¯ õÌ�s°Ê'±® P²³â

´ûüPe<Hg8fPµ²³â´8fPq/�ò 

-.3 

�Agents  

-.3ElP-.3YÏ�s¶M"'·C¡= P-.3

�òP�å�§¸òP-.3q/�òP²³â´q/v

;Póô-.3"�+¹�PPQ-.3Pº-.3<ê 

45ïð6� 

�Natural Language 

Processing  

´EåïÌC�7ïÌP�»6ÌPCFGC^p�»Ø�O

s CYK PHg CFGC¼½ CYKPÚ!ïgÜFõÌPN-

gramC HMMP45MNMN2O¾�åA¿Cïðá[

PPÝÞßàPTF*IDFPÀÁgCÀ{gPÝÞ­ÂPïð

ÃÄP\t'¸ 

��7ØPQ 

�Advanced Machine 

Learning  

ýNê5PQPZÍz5�J�Å5 PuÆ��;)�5

�ILP PmnPQPPQq/rPPQÇ�F;wûü/º

·À=ØPÈ�É¦7P¹ºPQPJKÊ6ÌPËÔP

QP^mnPQCÌ¸PÍmnPQPPQ^8fPå.y

z�Os��Î�C ROCÏÐ PPQ�òPvwCF÷

øvTÔÑÒ÷øPÓæPQP7ØPQ6ÌEÍÎÔÕK

FMN 

7Ø+ 

�Robotics  

Ö×7Ø+<ê�ØÙ=ÀØC=ÀØ6�� P7Ø+Ú

DÛÏPÜÝ\]�8CÜÝ\]8fP=ÀCÚDKFÞ

�7´EåPßàkJCáâã^P�ä=ÀØÍÎKF7

´EåPE¢Pñ)CÚDPå�kJPº7Ø+æì 

À=C567ã3 

�Perception and 

Computer Vision  

567ã3P^ç±¹"p2C6�PáZp2"èé>Ã

C'êPå�'»PëìCïë>ÃP>ÃKF8FæP8

(>Ã 

 

+ 4¾1�� ACM1 IEEE-CSmüZJw«�cY($Z&'"7­-ô

õ�/Äÿ!</ÄBCmÓ</ã"7+Y1KL</ãb#IJ<ãä1L

¥ÜÝ<ÜýBC<Üý+Y1KL<gáYÅ(KL<&'}<UVXgßL<

Üýb#IJ<b#$<�"1��bklA 13Q_>O 

®��bþ½}@1$Z&'"7ïûº»EËo�ö��bþ½}@“³á”
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góÅ»O9/C;<(2º<I�£N¥å��<@Ñ/ÄÆLA# 2013 ò

¾Ìs�^_O 

$Z&'"7}@(Ä)­t¼�®4¯½v¦�8programmingB<|�×

~�8modelBË{ô'*,8functionB(gh¸¹@]O�P�¼½¾-$Z

&'"7­õöA'ef-� 2013 ò��bþ½}@¾eáT�$Z&'#�

ð~�ÐËd¼³ÑÖ×eM#* ÿ!(Iÿi}-.d¼p³ÑÖ×M#ÿ

!s*ºäq7�ïû"7(+Abc<M#ÿ!('¢Ë{IJì÷Oqr-

s*~��"89Xj7»<UVXgLM<��bklB<ÿ!æM89BC

14ÐB<�189b#$BË{noÔÍ�G(}@p�89&'}1q&'

}BO 
 

Y2101EZ[;<=>MNO 
2021òò�-íÃ)�ÙÚ³Iÿ1*Ö(��bïûÄ�íÃíI"+,

­ZJ�Ð8P§ 101�ÐB-101�Ð#¾4I�0¦1íÃ"+(��5ø-

ùú“ËÍqÄ<ûÍíI<üØþý<='í£”(L;-äÀòÔjK� 12ð

��bEFñâþ½(ôþ<ô£<ôíQ-Hþ½(^_<þîÖå<*°;

<��d±0¦-2ïÿ1Üê��b$×ØÙÅ¥(È}�^O101�Ð¾[

0¦ 12ðþ½1�Mí£9+ 5[YO 
 

p 5  1015J��F 12·:;G¬íîMï 

��:; íîMï 

56Hò�567qPñò  ðñò�ó³ô,9�P  

ÍÎYÏ õö�÷ø�ý�P  

6Ì�5�'» ùcú����P  

ÐÑÍP ûüý����P  

567<êñò þÿ!�"��P  

ëì<ê #É$����P  

567Öº�<êYÏ %&'�()�P  

ÙÄ*� *+���)\),�P  
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567ûü -�"".s/�()�P  

ÍÎÜ<ê 0cö"#1�+2�P  

óô,; 3G4�|5q��P  

+,-.�ò -6�78�P  

 

101 �Ðÿ1ËT-33 [��b�I%/ãI�-.IÍØÙ//0¦Üê

¾ 15[Üê( 40í1£·£�õ$Z&'2Õùþ½0¦8¯+ 6BOd¼9

Õ-·£0¦í£!q$Z&'%uqI�òó!ü<²³¢1n">4<Üª

´µAë­-�,ì+=>1L¥=>Üª�üë#O 
 

p 6  1015JK¦+,-.�ò³����CMï�9:7'9;  

Z��� Z�Mï 

78�P -6"£<"û'= 

���P >\G"%½? 

()�P %@">�2 

���,�P ABC"39Ë">D"ErF 

ó³ô,9�P >G/">øH"*I 

÷ø�ý�P *J("�K 

»Lq��P >\"MNO 

P¾�ý�P Q4R"ds"STC"UV2"W" 

�X�P YZ["*1\"]/^"_`"ûaJ 

_b�P cd"eF 

P¾»Lq��P f>º"gh1"%ij">kk 

K|+2�P Ml) 
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Òm�P n="opR 

)Kq��P q< 

r"�P st 

 

Ë“3/ã<4òó<Ù5�<6ãä”qL;-78“3�×/ã<ÙfL9

7<:Z%;<<6='ãä”(ØÙ�D-õ$Z&'2Õù¦ë� 10Q_>

1 62Q"7­8? 9Q�@"7­B-ìÊIÍÈ'�Më·/}$Z&'<

ST/}$Z&'1�q/}$Z&'Ë{$Z&'�üòóA¸¹º»$·-

ST"7+A£KL<BCs%£ÿ!æM<Ñ�b#IJ<d¿¶·£]ªI

J<46IJ<$Z&'\&A/Ä�×-�§$Z&'fL£ød97-LM

¸X$Z&'ød<EG1Ë;(ì+Ö×-¥ãä$Z&'Z%<'(1;<

A£]-)0%}t±[s$Z&'p�£@Ñ-�GUVXg¾b#*+<k

lLM¾²NN%<b#$¾�q�c��I��AãäÌ,Od¼H²)Ò,<

ghKL<:Ð0_<å-`ü<·åD6<\&H.1&'»6A�×ÆL(

ï¥-"ïÓ�$Z&'º»(/0ÿ!-hÔH$bé�[FG(L¥FÞ¾
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