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COMPUTING CURRICULA 2001 ... K'bJIE CME HUE?

ITaBen A3bioB, ABpam EckeHnasu

B macrosamusa moksas HaKpaTKO ca HPEICTABEHH OCHOBHUTE PE3YJITATH OT HOBa-
Ta ydebHa JOKyMeHTaIus 110 HH(OPMAaTHKa 3a BHUCIINTE YUHJININA, U3BECTHA KaTO
CC2001. Paspaborena e or IEEE u ACM u e nybiaukysana B kpas #a 2001 r. IIpe-
MHUHAJIA pe3 mupoKo obcwxkaane, guec CC2001 e Beue paboren MaTepuas IpU pas3-
paborkaTa Ha y4eOHU IIJIAHOBE B MHOI'O YHMBEPCHUTETH IO cBera. B JoKiama ca mpes-
CTaBE€HN W OCHOBHHTE [IbPKABHU IMapaMeTpH, IO KOUTO ca pa3paboTeHu ydeOHUTE
IJIAHOBE 110 WH(POPMATHKA B HammuTe yHUBepcuTeTn. POopMyJIMpaHu ca HAKOJIKO 00-
1y IpobJreMa, OTHACHAIIM Ce J0 y4IeOHUTe IJIAaHOBE M TSIXHATA PeasIi3aliisl, 33 KOUTO
ce IPeIoara JUCKYCHusl IO BpeMe Ha KOH(EPEeHIUsITA.

1. ¥YBoa. IIpobiemure Ha 0O6pa30BAHUETO IO MATEMATHKA U UHPOPMATUKA Ca OUIN
Bunaru npuopurerau remu Ha Coioza na Maremarunure B Boarapus (CMB). Touno 3a
TOBa ¢ HACTOATIHS JTOKJIaT Ha Kondepennus: Ha CMbB nckame Jia npejcraBuM U JIUCKY TH-
paMe OCHOBHHUTE ChbBPEMEHHH TEHJIEHIINU HA YHUBEPCUTETCKOTO 00PA30BaHUE B I'bPBATa
(6axasapbpeka) crened no nadopMarunka. Tosa e Tema, 100pe MO3HATA HA KOJEIHsITa OT
aKaJeMUIHUTe CPeJu U € JINCKyTUpaHa MHOIOKpaTHO Ha pasjuunu ¢dopymu. I[loBos 3a
[IOPEHOTO U pa3riiekaHe € pa3paboTKaTa Ha HOBa y4uedHA JOKYMEHTAIus [0 MHMOP-
MaTHKa, n3sectHa c¢be cbKpaiennero CC2001 (Computing Curriculum 2001) [1]. Ta e
CHBMECTEH IIPOEKT Ha JIBE CBETOBHO MIPU3HATH OIPAHU3ANMH B 00/1aCTTa HA NH(MOPAMTHUKA
— IEEE (The Computer Society of the Institute for Electrical and Electronic Engineers)
u ACM (The Association for Computing Machinery). Vima u euH BTOpH HE O-MAJIKO
BazkeH 110BoI. IIpe3 1997 roj. y Hac Oeliie npuera Hape0a 3a €IMHHUTE bPKABHU U3MC-
KBaHUs 3a NpuIo0nBaHe HA BUCIIE OOPA30BAHME II0 CIIEIUAJTHOCTATE OT MPOQECHOHAIHO
nanpassenue ,Maremaruka® [2], KbM KoeTo ce npuuucisasa u nadopmarukara. 1o razu
Hape0a Osixa M3rpaJieHn y4ueOHUTe IJIAHOBE Ha KaTeJpuTe 10 WH(POPMATUKA B HAIIUTE
yuuBepcureru. [lo 11X yunxa u Beue 3aBbPINAXA IbPBUTE DaKaJaABPU 110 HH(MOPMATUKA.
IIpe3 2002 rox. mapeabdara ot 1997 e oTMeHeHa U Bede ce Cb3/AI0Xa WU Cera Ce U3T-
paXXJaT HOBU y4eOHH ILUIAHOBE IO MHPOPMATHKA. 1 HKMO Cera € BpeMeTO J1a Ce HAIIPABU
aHaJIN3 Ha yIeOHUTE IIAHOBE, KOUTO MUHAXA [IPE3 II'bJIHUS [IUK'HJI HA PEAJIHO N3I0I3BAHE.
A moxe O e 1 BpeMe Jla ce OChbBpeMeHsIT, Ha ba3ara Ha jauckytupanara CC20017

B 1. 2 Ha HACTOAIUAT OKJIAJ, Ce MPaBU MHOTO Kparko onwucanue na CC2001, xoiiTo
B mbJHUSA cu 0b6eM chibpka 240 crpanunu. 3a MO-1I0JIPOOHY CIPABKU IPEOPHLIBAME
JIMPEKTHO WM3II0JI3BaHe HA OPUIMHAJIHUS TeKcT oT [1]. BbB T.3. Ha mokiaja ca najeHn
OCHOBHHTE IIapaMeTpPU Ha IbPXKABHUTE U3UCKBAHUSI 38 CIEIUAJTHOCTTa WH(MOPMATUKA,
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Taka KaKTo ca IyOaukyBanu B [2]. B kpas Ha nokiaga ca GopMyIMpaHu HIKOJIKO TPYIIN
OT aKTYyaJIHU BbIIPOCH Ha 00yYeHHeTO 110 WHMOPMATHKA.

1.1. KpaTtku ucropuiecku cBegeHud. VcropusTa Ha nHdpoOpMaTHKaTa KATO YHU-
BEPCUTETCKO 00pa3oBaHUe € MaJIKa 10 NOJIMHU, HO JUHAMUYIHOTO Pas3BUTHE Ha WH(MOD-
MAaTHKATa KATO HAYYHA U IIPUJIOXKHA, 00JIACT TOPOIY U3KIIOIUTETHO TOIIMA JUHAMUAKA B
y4ueOHUTE IIJIAHOBE ¥ HH(MOPMATUYIHUTE JUIUILINHE. ['bpBUTE yuebHM ILJIAHOBE 110 HHMOP-
MaTHKa ce pa3dpaborsar B Hauasoro Ha 60-te roguuu. [Ipes 1968 rog. ACM myb6sukyBa
JIOKJIaJ] 38 aKaJeMruaHo oOpa3oBaHue 1Mo nadopmaTuka, u3sectao karo Curriculum’68. B
TO3H JIOKJI]], Ce MPABST MPEOPHKYU 38 pazpaboTKa Ha aKaJIeMUIHI TPOrPaMu, TOAPOOHO
ce OMMCBAT HAKOW OCHOBHHU JUCIUIIMHM W CE JaBa OOIMHpHA 338 BPEMETO Cu OmOJIMOor-
pacdusi. [lecer rojuHM MO-K'bCHO TO3U JIOKJIAJ € U3MECTEH OT IOSIBUJIMS C€ HOB, MHO-
ro mo-obmmped u 3aabiabouen gokaan Ha ACM, Curriculum’78. B mero, ocsen obmure
[peropbKY 3a yuebeH ILIaH, ce Ipejjarar U CTaHIAPTU 33 ChIIbPXKAaHUE Ha PEIUIa OC-
HOBHU KypcoBe 1o uadopmaruka. [Ipe3 1981 rox. ¢be cbBmecrauTe yemiust va ACM u
IEEE e papaboren HOB yueben 1miaH, mybiukysan moj 3ariaasuero Computing Curricula
1991 [CCI1]. CCI1 Gesesku CHIECTBEHO HOB €JIEMEHT B CTPYKTYPTA Ha M3TParKIaHETO
Ha y4eOHHUTE IIaHOBe. B Hero ce popMysinpaT OCHOBHUTE YUEOHU MUKPOMOOYAU™ , KOU-
TO TpsiOBa 38 IbJIXKUTEJIHO JIa BJIsI3aT B YUEOHHUTE ILUIAHOBE 110 WHMOPMATHKa. Y YeOHUSIT
MUKPOMOJLYJT € CTPYKTYPHA €JIMHUIA, KOITO OOEIUHABA HIKOJIOKO €IUHUIN OT 3HAHUSI.
OOUKHOBEHO €JIMH MHUKPOMOJIYJI C€ ChCTOM OT HSIKOJKO TEMH, & €JHa JIUCIUILIINHA Ce
CbCTOU OT HAKOJKO MHUKPOMOJIYJIa. Bb3MOXKHO € ChINO TaKa eJUH MUKPOMOJYJT Ja Obie
pastpeeien” B HsakoJKO auciuiuinan. B CC91 MmukpomMoysuTe He ca 0OBbp3aHU ¢ KOH-
KPEeTHH JUCIUILIMHKA, KOETO IO3BOJIsSIBA MOJIsIMa CBODO[a IIPU U3IPayK/IaHeTO Ha y4yeOHuTe
ILUTAHOBE.

Pasznoobpasnu ca npuaunaute 3a nossata va CC2001, HO Te Morar ja ce 060co0AT B
JIBE OCHOBHU I'DYIIN:

o Texnorozuuru npomeru. LojleMuTe IpOMEHN B KOMITFOT'HPHUTE M KOMYHUKAIMOH-
HUTE TEXHOJIOTH Ca eJHa OT CbHINECTBEHUTE MPUYMHU 38 CUJTHUTE MPOMEHHU B ydeOHUTE
ILUTAHOBE Ha YHUBEPCHUTETCKATa MHMOpPMATHKa. MHOro oT TpymuuTe mpodsemu, perraBa-
HU TIPEJIH, TIOPAJIU ChINECTBEHO MO-MOITHATA KOMITIOThbPHA TEXHUKA CEera ca Bede JIEKO
pemumu. ToBa npomenu obIara mpejcTaBa 3a UH(GOPMATUKATA, IIPOMEHH Ce MTOCOKaTa
Ha HayJYHUTE U NpuIoKHUTE nHTepecu. Cb3/1a0xa ce HOBU M3CJIEI0OBATEJICKH 00JIacTH,
KOUTO pedieKTUpaxa B HOBU y4eOHU MOJLYJIM U JIMCIUILINHA. KaTo mpuMep caMo Iiie CIo-
meneM, ue XML TexHosIorusaTa CE TOSBU CAMO MPEJIA HIKOJIKO TOJWHU, HO Bede HaBJie3e
B yueOHUTE ILJIAHOBE.

o Kyamypru npomenu. IlperogaBarero Ha nHMOPMATHKATA Ce IIPOMEHU KOPEHHO 1IPe3
HOCJIEHOTO JieceTusierue (IPE3eHTAMU ¢ KOMIIIOTbD U IIPOKEKTOD, JUCTAHIIMOHHO 00Y-
YeHue, U T.H.). 3aCHJIU Ce UHIUBHUIYAJHUAT JOCTHII HA CTYJEHTU ¥ IIPEIOJABATEIH 10
MHOKECTBO OTPDOMHU WHMOPMAIMOHHN U U3YHUCIUTETHE pecypcu. KaTo mpuioxkHa muc-
nuIImHa, THGOPMATHKATA MACOBO HABJIE3E B €XKETHEBHETO Ha XOpPATa, KOETO CHUJIHO TO-
BUIIIM WHTEpPeca KbM Hesl B OU3HeC cpenure. TPyIHO MOXKE Jla €€ IMOCOYU IIPEYCIsIBAIl
OGu3HeC, B KOWTO IPSIKO Jia HE Ce M3I0JI3BAT KOMITIOTbPHHU TeXHOJoruu. lIpeycranoBuxa
ce CIIOpOoBeTe JIOKOJIKO MH(MOPMATHKATA € aKaJeMUIHa 00JI1acT.

CC2001 e cb3aaieHa ¢ yCHIAATa Ha FOJISIM KOJIEKTUB OT II'bPBOKJIACHHU CHEIUAJIICTH

* Muxpomodys € TEpMUH BbBEIEH OT aBTOPUTE, KATO IPEBOJ Ha aHIVIMICKUS TepMUH knowledge unit
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cJieJ JIOIMTBAHE U KOHCYJITAIMA C OUPOMEH Opoil yHUBEPCUTETCKU IIPENoaBaTe/ld OT
CAIIl n Kanana. IIpoekTbT € craprupas npe3 1998 roj., npeMuHaJ € Ipe3 eralia Ha
nybJIMKyBaHe U 06ChXKIaHe, a dpuHaIHATa My Bepcust e ¢ gara 15.12.2001. Crorcopupan
e or ®ony Hayunn uzciensanus wa CAIIL

1.2. Kparku tepMuHoJIoruYHU Oesiexxkku. HpopMmaTukaTa e Mjiaja HaydHA U
IPUJIOZXKHA 00JIACT C BCe Ollle HeyCcTaHOBeHa TepMuHoJiorus. CaMusiT TepMuH nHGOpPMa-
THKa MMa Pa3JInYeH IPEBOJl U CMUChJI B PA3JINYHU JbPXKaBu. TOYHO TOBa € MPUYINHATA,
[IOPa/IA KOSTO 3arJIABUSITA HA MOJLY/IH, JUCIUAILUINHA U 00JIACTH OT NH(MOPMATHAKATA B TO3N
MaTepuaJl He ca IPEBEeJIeHHU, a ca 3allUCaHu Taka KakTo ca jajenu B [1]. lonexe nacro-
AMMUAT JOKJIAJ € MPEIHA3HAYEH P BCUIKO 33 ObJrapckaTa KOJIErus, TOH € HAINCAH
Ha ObJrapcku e3uK. ToBa 0b6ade MopazkJa HIKOW TEPMUHOJIOTUYHU OCODEHOCTH, IIOPAJIN
KOEeTO e JI00pe J1a ' KOMEHTHPaMe ChbBCEM HAKPATKO.

Computing e Moxke OH Ha-OOIIUAT TEPMUH, KOHTO Ce M3IOJI3Ba, KOraTo CTaBa JIy-
Ma 3a MH(POPMATHKA U € HAH-OJM3bK 10 CMHUCHJ JIO TEPMHUHA UHGOPMAMUKA, A3TOJ-
sBan y Hac. Computer Science (CS) mim KakTo BCe MO-YeCTO Ce Cpela M y HaC Ka-
t0 Komniomspra nayka e dacr or Computing. Kbm Computing 8 CAIIl ce mpudwmc-
asisar omme Software Engineering (Codryepuu texuonornu, CodTyepHO MHKEHEPCTBO),
Computer Engineering (Komimorbpro unzkenepcerso) u Information Systems (Muadbopma-
uuonnu cucremu). Computing Curriculum e MHOroO nosede or OGUKHOBEH yueOeH ILIaH,
[IOpaJIi KOETO B TO3U JIOKJIAJL € U3II0JI3BaH TEPMUHA, YueOHa JOKYMEHMAUUS.

Tlo usioxkeHuTE CHOOPAXKEHUSI TI0-JI0JIy HUE 1€ Ce MPUbpKaMe KbM aMepPUKAHCKATA
TEePMHUHOJIOTHS, KATO OCTABAM 0€3 IIPEBOJ, NMEHATa Ha O0JIACTHU, MUCIIAILUIA U MOJYJIH OT
nHdpOpMaTHKAaTA.

2. CbuHocT 1 cbabpxkanne Ha CC2001. Ilo cbmecrso CC2001 e yuebua mo-
KyMeHTAaIsl 10 UH(MOPMATUKA C MPEHOPBINTENIEH, a He CbC 3aIbJIXKUTEJIEH XapaKTep.
Cuaenpa obaue BesnHara ja ce 106aBu, e 06ukHOBeHO (0T npeauinan Bepenn Ha CC) ToBa
€ JIOKYMEHTBT, TI0 KOUTO ce PbKOBOJISAT BOJIEIINTE YHUBEPCUTETH B cBeTa. Moxke u cera Ja
ce 09aKBa, 9e CJIeJ] TOBA IPOIbJIKUTEHO MOAroTBsIHe U 0bcbxkpane, CC2001 e 3aerte
KATO OCHOBEH JIOKYMEHT IPY U3TrPaykJIAHETO Ha YIeOHUTE IIAHOBE HA WHMOPMATHIHUTE
KaTeJ[pu 110 CBeTa.

2.1. IIpununu, n3nmo3BaHu npu cb3gaBanero Ha CC2001. B CC2001 ca dop-
vymupanu 11 npunnumna, na 6a3aTa Ha KOUTO TOi € m3rpajen. B ¢cBoboaen mpesos e ca
CJIeJIHUTE:

e Computing e TepMuH, KONTO BKIHOUBa B cebe cu Tepmuna CS.

e CS e TeopeTnvHa U MPUJIOKHA 00JIACT, BKJIIOYBAIIA MHOYKECTBO PA3HOOODA3HU JTUC-
[IUTITTHHA.

e Bbpsure npomenn B CS m3KMCKBAT MTOCTOSIHHO OOHOBSIBAHE Ha y4eOHUTE ILIAHOBE.

e Pazpaborkara Ha yueOHHUTE IUIAHOBE TPSOBA A TO3BOJISIBA IPOMEHH, [IPEIN3BUKAHI
OT IIPOMEHU B TEXHOJIOTHHUTE W METOJIUKHUTE Ha o0ydenue. B chbIoTo Bpeme TpsiOBa jia ce
rapanTupa obydeHue, KOeTo Jia M03BOJIsABa Obp3a MPEHACTPOIKA K'bM MPEIN3BUKATEIICT-
BaTa Ha O'bJIENETO.

e Ocsen crmebk or Mukpomoyn, CC2001 cieBa j1a mpegocTaBst MPUMEPH, TIOJIIIO-
MaTallli Cb3/IABAHETO Ha KOHKDETHU yIeOHU IIJIAHOBE.

e B CC2001 TpsibBa sicHO J1a ce ujeHTU(MUIINPAT OCHOBHATE 3HAHUS U IIPAKTUIECKUTE
YMeHUsI, KOUTO CTYJAeHTUTe 110 MH(POPMaTUKa TPsiOBa Jla IPUIO0OUST B I'bPBAaTa CTEIEH

429



Ha BHCIIETO CU 00pPa30BaHUe.

o [Topaju OCTOSIHHO HApPACTBAIUAT OPONl HA HOBU MHKPOMOJLYJIH, 38 /bJIZKUTEJTHOTO
sIIPO OT 3HAHUS TPSAOBa /13 Ce CBele 10 MUHUMYM.

e CC2001 TpsibBa j1a O'bjie MUPOKO OTBOPEHA 38 YHUBEPCUTETHUTE OT IIsijI CBAT KaTO
[TO3BOJISIBA IIPEHACTPOITKA 38 CbOTBETHUTE HAIMOHAJHU OCOOEHOCTH.

o IIpu cv3nasane na CC2001 TpsibBa 1a ce OCUTYPHU yIACTUETO KAKTO HA MPEJICTABU-
TeIM HA WHIYCTPHAJHA U JTbPXKABHIA WHCTUTYIINN, TAKA U HA AKAJIEMUIHATA AyIUTOPUS,
cBbp3ana ¢ obydennero o CS.

e B CC2001 TpsibBa sa ce mpeaBuin npodeCHoHaHa TPaKTHKA, KATO 9acT OT 00y Ue-
HUETO.

e CC2001 TpsibBa J1a BKJIIOYBA ISIJIOCTHATA WH(MOPMAIUsl, KOSITO J1a IIOAIIOMOTHE aKa-
JIEMUYHUTE OPraHU3alliy [IPU U3IPAXKIAHETO HA KOHKPETHUTE YIeOHU ILJIAHOBE.

2.2. OcuoBHu o6GJjactu u moxayaum B Computer Science. Ha dur. 1 e pazen
cruebKbT ¢ ocHoBHUTEe obsiactu 1o CS erytouenu B CC1991. Jlecer rofuHu Mo-K'bCHO
ro3u cuucbk B CC2001 e Beue upyr (dur. 2). He camo 6posr na obuacrure or 10 e
HapacTHAJ 70 14, HO 1 TBBPJE MAJKO OT UMEHATa C& CHIIUTE.

Discrete Structures (DS)
Programming Fundamentals (PF)
Algorithms and Complexity (AL)
Architecture and Organization (AR)
Operating Systems (OS)
Net-Centric Computing (NC)
Programming Languages (PL)
Human-Computer Interaction (HC)
Graphics and Visual Computing (GV)
Intelligent Systems (IS)
Information Management (IM)
Social and Professional Issues (SP)
Software Engineering (SE)
Computational Science (CN)

Algorithms and Data Structures (AL)
Architecture (AR)

Artificial Intelligence and Robotics (AD)
Database and Information Retrieval (DB)
Human-Computer Communications (HU)
Numerical and Symbolic Computation (NU)
Operating Systems (OS)

Programming Languages (PL)

Software Methodology and Engineering (SE)
Social, Ethical, and Professional (SP)

@ur. 1. Ocrnosnu obnacmu na CS (CC 1991)

@ur. 2. Ocnosnu odonacmu va CS (CC2001

2.3. BagbmkuresaHu u u3dbupaemu Mukpomonyan. Ha dur. 3 e najeH CriucbK Ha
Beruku obusiactu 1o CS u choTBeTHUTE UM MUKPOMOY/u. [logaepranure MUKPOMO/TYITH
ca 33 bJRKUTETHU U 33 BCEKU €IUH OT TAX € [MOCOYeH MUHUMAJIHUAT Opoil yacose. Tyk
caesiBa obade Jla ce HAPABAT U cJejauTe HemasioBaykau oesteskku. B CAILL enun yueben
qac e 50 MUH., a MOpaJ Bb3MOXKHOCTTA 38 [PE3EHTAINNA C KOMIIIOThD U IIPOKEKTOP B
paMKuTe Ha €JMH y4ueDeH dac ce IMPerojaBa MHOIO IIOBedYe MaTepusi, OTKOJKOTO y HAC.
B pamkure na equn cemectbp crygenrure B CAILL nmat okosio 15-17 gaca ceaqmuaso. Y
HaC CeIMUYIHATa ayJIUTOPHA HATOBAPEHOCT € OKOJIO 25 Jaca.

2.4. BapuanTtu 3a peasmsupade Ha CC2001. B CC2001 ca pa3zpaborenu pa3imd-
HU BAPpUAHTHU 33 peajim3alus Ha yuebHu mianose. BecemsBecTHo e, de ChbInecTByBa rOJISMO
pasHoO6pasue Ha NoAXo uTe (CTUIIOBETE) B IIPENOIABAHETO HA YBOJHUTE KypcoBe (I'bPBO
pasuuiie). Ha nupegen mian 8 CC2001 ca n3BeieHr U HOAKPEIICHH ¢ HJIEH 33 PEATU3AII
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DS. Discrete Structures (43 core hours)
DS1. Functions, relations, and sets (6)
DS2. Basic logic (10)

DS3. Proof techniques (12)
DS4. Basics of counting (5)
DSS5. Graphs and trees (4)
DS6. Discrete probability (6)

PF. Programming Fundamentals (38 core hours)
PF1. Fundamental programming constructs (9)
PF2. Algorithms and problem-solving (6)
PF3. Fundamental data structures (14)

PF4. Recursion (5)
PF5. Event-driven programming (4)

AL. Algorithms and Complexity (31 core hours)
ALI. Basic algorithmic analysis (4)

AL2. Algorithmic strategies (6)

AL3. Fundamental computing algorithms (12)
ALA. Distributed algorithms (3)

ALS. Basic computability (6)

ALG. The complexity classes P and NP

AL7. Automata theory

ALS. Advanced algorithmic analysis

AL9. Cryptographic algorithms

ALI10. Geometric algorithms

ALLL. Parallel algorithms

AR. Architecture and Organization (36 core hours)
ARI. Digital logic and digital systems (6)
AR2. Machine level representation of data (3)
AR3. Assembly level machine

organization (9)
AR4. Memory system organization and
architecture (5)
ARS. Interfacing and communication (3)
ARG. Functional organization (7)
AR7. Multiprocessing and alternative
architectures (3)
ARS. Performance enhancements
AR9. Architecture for networks and distributed systems

OS. Operating Systems (18 core hours)
OSI. Overview of operating systems (2)
0S2. Operating system principles (2)
0O8S3. Concurrency (6)

084. Scheduling and dispatch (3)
0OS5. Memory management (5)

0S6. Device management

OS7. Security and protection

OS8. File systems

089. Real-time and embedded systems
0OS10. Fault tolerance

OS11. System performance evaluation
OS12. Scripting

NC. Net-Centric Computing (15 core hours)
NCI. Introduction to net-centric computing (2)
NC2. Communication and networking (7)
NC3. Network security (3)

NC4. The web as an example of client-server
computing (3)

NCS5. Building web applications

NC6. Network management

NC7. Compression and decompression

NC8. Multimedia data technologies

NC9. Wireless and mobile computing

PL. Programming Languages (21 core hours)
PL1. Overview of programming languages (2)
PL2. Virtual machines (1)

PL3. Introduction to | translation (2)
PLA. Declarations and types (3)

PL5. Abstraction mechanisms (3)

PL6. Object-oriented programming (10)
PL7. Functional programming

PL8. Language translation systems

PL9. Type systems

PL10. Programming language semantics
PL11. Programming language design

@ur. 3. Mooyana cmpykmypa na yueonus naan no CS

HC. Human-Computer Interaction (8 core hours)
HCI. Foundations of human-computer interaction (6)
HC?2. Building a simple graphical user interface (2)
HC3. Human-centered software evaluation
HC4. Human-centered software development
HCS. Graphical user-interface design
HC6. Graphical user-interface programming
HC7. HCI aspects of multimedia systems
HCS8. HCI aspects of collaboration and communication

GYV. Graphics and Visual Computing (3 core hours)
GV 1. Fundamental technigues in graphics (2)

GV2. Graphic systems (1)
GV3. Graphic communication
GV4. Geometric modeling
GVS5. Basic rendering

GV6. Advanced rendering
GV7. Advanced techniques
GV8. Computer animation
GV9. Visualization

GV10. Virtual reality

GV11. Computer vision

IS. Intelligent Systems (10 core hours)

1S1.
182.
1S3.
1S
ISS.
1S6.
187.
IS8.
189.

Fundamental issues in intelligent systems (1)
Search and constraint satisfaction (5)

Knowledge representation and reasoning (4)
Advanced search

Advanced knowledge representation and reasoning
Agents

Natural language processing

Machine learning and neural networks

Al planning systems

1S10. Robotics
IM. Information Management (10 core hours)

M1

. Information models and systems (3)

IM2. Database systems (3)

M3.

Data modeling (4)

IM4. Relational databases

IMS.

Database query languages

IM6. Relational database design
IM?7. Transaction processing
IM8. Distributed databases
IMD9. Physical database design

M1
M1
M1
M1
M1

0. Data mining

1. Information storage and retrieval

2. Hypertext and hypermedia

3. Multimedia information and systems
4. Digital libraries

SP. Social and Professional Issues (16 core hours)

SP1

SP2.
SP3.
SP4.
SPS.
SP6.
SP7.
SP8.
SP9.

. History of computing (1)

Social context of computing (3)

Methods and tools of analysis (2)

Professional and ethical responsibilities (3)

Risks and liabilities of computer-based systems (2)
Intellectual property (3)

Privacy and civil liberties (2)

Computer crime

Economic issues in computing

SP10. Philosophical frameworks

SE. Software Engineering (31 core hours)
SEI

. Software design (8)

. Using APIs (5)

Software tools and environments (3)
Software processes (2)

5. Software requirements and specifications (4)
6. Software validation (3)

;7. Software evolution (3)

:8. Software project management (3)

SE9.

SEL
SEL
SEL

Component-based computing

0. Formal methods

1. Software reliability

2. Specialized systems development

CN. Computational Science and Numerical Methods
(no core hours)
CNI1. Numerical analysis
CN2. Operations research
CN3. Modeling and simulation
CN4. High-performance computing
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DS1. Functions, relations, and sets 6 6.
1DS2. Basic logic 10 10
{DS3. Proof techniques 9 12
| DS4. Basics of counting 5
§fDSS. Graphs and trees 2 6 +2
1DS6. Discrete probability 6 6
§§PF1. Fundamental programming constructs 9
{PF2. Algorithms and problem-solving 6
§PF3. Fundamental data structures 6 151 +1
{PF4. Recursion 5 5
PF5. Event-driven programmin, 2 4 6 +2
ALI. Basic algorithmic analysis 2 4
AL2. Algorithmic strategies 6
‘AL3. Fundamental computing algorithms 4 12
ALA. Distributed algorithms 3 3
ALS. Basic computability 7 +1
ARI. Digital logic and digital systems 3 3 6
AR2. Machine level representation of data 3 4 +1
AR3. Assembly level machine organization 9 118 +2
‘AR4. Memory system organization and architecture 5 51
ARS. Interfacing and communication 3 3
ARG6. Functional organization 7 7
AR7. Multiprocessing and alternative architectures 3 3
OS1. Overview of operating systems 2; 2
§¥OSZ. Operating system principles 2 2
§OSS. Concurrency 6§ 6
10S4. Scheduling and dispatch 3 3
§§OSS. Memory management ) 5
§§NC 1. Introduction to net-centric computing 2 2
{INC2. Communication and networking 7 7
{INC3. Network security 3 3
INC4. The web as an example of client-server computing 3 3
§PLI. Overview of programming languages 1 2
§§PL2. Virtual machines 1 1
{PL3. Introduction to language translation 2 4 +2
{PL4. Declarations and types 2 3
| PL5. Abstraction mechanisms 1 3
§§PL6. Object-oriented programming 7 2 128 +2
{HCI. Foundations of human-computer interaction 6 21 10| +4
§§HC2. Building a simple graphical user interface 2 2
|GV 1. Fundamental techniques in graphics 2 4 +2
§§GV2. Graphic systems 1 1
{1S1. Fundamental issues in intelligent systems 1 1
{IS2. Search and constraint satisfaction 5 5
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{1S3. Knowledge representation and reasoning

§§]Ml. Information models and systems

| IM2. Database systems

{IM3. Data modeling

SP

. History of computing

SP2. Social context of computing

SP3. Methods and tools of analysis

SP4. Professional and ethical responsibilities

SP5. Risks and liabilities of computer-based systems

SP6. Intellectual property

SP7. Privacy and civil liberties

[N} [°) ) J0°) 1NC% I3 P

SEI. Software design

SE2. Using APIs

SE3. Software tools and environments

SE4. Software processes

SES. Software requirements and specifications

+1

SE6. Software validation

+2

SE7. Software evolution

+1

SE8. Software project management

R AR R ISR IS AT AT £

(% 13 1% 1)

+2

106w 6poii uacoBe HA OTIECJICH Kype

39

39, 390 35 33 21 19 1 17 161 29 24%

®ur. 4. Hunepamugern nooxoo. Tabauya Ha pasnpeoeneHuemo Ha MUuKpomooyiume no OUCYUNIUHU

IIIECT TAKHUBa LOJXOJA: UMNEPAMUBEH, 00EKMHO-0OPUEHMUPAH, PYHKYUOHAAEN, AA20PUM-
Munen, xapoyeper U obuloobpazosamener. Beeku euH 1oaxo] UMa CBOUTE OCOOEHOCTHU U
[IOpaK/1a Pa3/INIHU BaDUAHTU HA y4eOHU IJIAHOBE.

2.5. Ilpumepen y4deben miaH. [locoueHuTe ImecT Moaxoia ca Jo6pe U3BECTHU U
HAKOM OT TAX Ce M3IOA3BAT OT JILJITO BpPEeMe B HAIIUTE yHHUBEpcHTeTH. Haii-momyasapen
e UMIepaTHBHUAT Hoaxox. [lo Tasu npmymna Ha Gur.d e JajeH eIuH KOHKpeTeH ydeben
mran ot [1], mocTpoeH Ha OCHOBAaTa HA WMIIEPATUBHUS TOIXO.

Mukpomosyure ca [galleHd B XO-
PUB0HTAJIHUTE PEJIOBE, & JIUCIUILIMHATE
ca mpejcraBeHun 1o koJionu. Tosa ja-
Ba CbOTBETCTBUETO MEXKJIY MHKPOMOJLY-
JIM U [UCIUILUINHA HU3Pa3eHo B Opost Ha
qacoBeTe, C KOUTO BCEKM MHKDPOMOJIYJI
Ce BKJIIOYBA B COTBETHUTE JUCITUIIIIMHI.
Iesira Ha yBOHHUTE KyPCOBE € J1a U3rpa-
JIAT cosniHa 6a3a 0T 3HAHUST 38 BTOPOTO
U TPETOTO PABHWUIIIE.

3a KypcoBeTe OT BTOPOTO PABHHUIIE
ce Mpe/IaraT YeTUPHU IPUMEPHA MOJIEJIA.
Ha dwur. 5 e magena npumepna peasin-
3aIys Ha MPEIMeTHO-O0a3MpaHust MOIE,
KOWTO MacoBO2 ce IpHjiara u y Hac.

CS210T. Algorithm Design and Analysis
CS220T. Computer Architecture
CS225T. Operating Systems

CS230T. Net-centric Computing
CS260T. Artificial Intelligence

CS270T. Databases

CS280T. Social and Professional Issues
CS290T. Software Development

CS490. Capstone Project

Our. 5. /lucyunaunu om 6mopo pasHuuye

TpeTOTO PpaBHUIIE BKJIIOYBa KypCOBETE, YME€TO CbhbAbpP2KaHNEe HAaJIXBbPJId PaMKUTE Ha
3a/IbJIZKUTEJIHUTE MUKPOMO/YJIN. E,Z[I/IH IPpUMEPEH CIINCHK Ha KypCOB€ OT TPETO PaBHUIILE
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e JajieH Ha ur. 6.

§%[)iscrete Structures (DS)

CS301. Combinatorics

CS302. Probability and Statistics
CS303. Coding and Information Theory

Computational Science (CN)

CS304. Computational Science

CS305. Numerical Analysis

CS306. Operations Research

CS307. Simulation and Modeling
CS308. Scientific Computing

CS309. Computational Biology
‘Algorithms and Complexity (AL)

CS310. Advanced Algorithmic Analysis
CS311. Automata and Language Theory
CS312. Cryptography

CS313. Geometric Algorithms

CS314. Parallel Algorithms
‘Architecture and Organization (AR)
CS320. Advanced Computer Architecture
CS321. Parallel Architectures

CS322. System on a Chip

CS323. VLSI Development

CS324. Device Development
Operating Systems (OS)

CS325. Advanced Operating Systems
CS326. Concurrent and Distributed Systems
CS327. Dependable Computing

CS328. Fault Tolerance

CS329. Real-Time Systems
Net-Centric Computing (NC)

CS330. Advanced Computer Networks
CS331. Distributed Systems

CS332. Wireless and Mobile Computing
CS333. Cluster Computing

CS334. Data Compression

CS335. Network Management

CS336. Network Security

CS337. Enterprise Networking

CS338. Programming for the World-Wide Web
Programming Languages (PL)

CS340. Compiler Construction

CS341. Programming Language Design
CS342. Programming Language Semantics
CS343. Programming Paradigms
CS344. Functional Programming
CS345. Logic Programming

CS346. Scripting Languages

Egliuman-Computer Interaction (HC)
CS350. Human-Centered Design and Evaluation
CS351. Graphical User Interfaces
CS352. Multimedia Systems Development
CS353. Interactive Systems Development
CS354. Computer-Supported Cooperative Work
{Graphics and Visual Computing (GV)
CS355. Advanced Computer Graphics
CS356. Computer Animation

CS357. Visualization

CS358. Virtual Reality

CS359. Genetic Algorithms

i Intelligent Systems (IS)

CS360. Intelligent Systems

CS361. Automated Reasoning

CS362. Knowledge-Based Systems
CS363. Machine Learning

CS364. Planning Systems

CS365. Natural Language Processing
CS366. Agents

CS367. Robotics

CS368. Symbolic Computation

CS369. Genetic Algorithms

Information Management (IM)

CS370. Advanced Database Systems
CS371. Database Design

CS372. Transaction Processing

CS373. Distributed and Object Databases
CS374. Data Mining

CS375. Data Warehousing

CS376. Multimedia Information Systems
CS377. Digital Libraries

{Social and Professional Issues (SP)
CS380. Professional Practice

CS381. Social Context of Computing
(CS382. Computers and Ethics

CS383. Computing Economics

(CS384. Computer Law

CS385. Intellectual Property

CS386. Privacy and Civil Liberties

i Software Engineering (SE)

CS390. Advanced Software Development
CS391. Software Engineering

CS392. Software Design

(CS393. Software Engineering and Formal Specification
CS394. Empirical Software Engineering
CS395. Software Process Improvement
CS396. Component-Based Computing
CS397. Programming Environments
CS398. Safety-Critical Systems

@ur. 6. [lpumeper cnucvk Ha Kypcoge om mpemo pasHuuye

3. IlpeacraBsiHe Ha AbP2KABHUTE M3UCKBAHUSI 324 CHEIMAJIHOCT WH(pOpMa-
TUKa y Hac. JloKkyMmeHTaJIHO y Hac crenuajHocTTa JHpopMaTuka® ¢ mpodecnoHaHa
KBasnuKaIus ,MHOOPMATHK HA THbPXKABHO PABHUINE € MIPE/ICTABEHA C YETUPHU JIOKY-
menTa — Hapenou na MC. [IbpBata ce mosiBu BbB BPb3Ka ¢ U3rPAKIAHETO HA yIeOHUTE
[JIAHOBE Ha JiBe paBHUINa — Oakasasap u Maructbp. C Bropara (2000 r.) ce upaBar Hs-
KOM JIOI'bJIHEHUsI ¥ W3MEHHEHUsl, a Tperara Hapenda orMmeHsi bpBute je. OT aBrycr
2002 geficTBama e YerBbpra Hapeaba. VHTepec npeacrasissa [2], mo KosTo Gsixa cb3a-
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JIEHU II'bpBUTE yUeOHU IIJIAHOBE 32 DaKaJlaBpU U KOATO Oellie B JefiCTBHE B PO bJIXKEHUE
Ha okoJi0 5 rogunu. Hakparko mapaMmerpure ¥ ca AaJieHu 4pe3 Tabjuiara or ¢ur. 7.
Ts1 BKJIIOUBa CHUCHK 38 38 bJDKUTETHATE JUCIUILINHE, KOUTO ca B obem or 1500 uaca.
JombaanuTesiHO ce yTO4YHABA, 9e cOOPBT OT YACOBETE IO 3abJRKUTETHUTE U n3dmpae-
MHUTE JUCIUIIINHYE € He mo-Marbk or 2200 waca, obyduenuero e 4 yaeOHU TOIUHU C 001
muHnMaJsieH xopapuym 3000 akajgemMuaHu daca.

06wy
Vueona oucyunauna xopapuym
(uacoee)
1 |Anrebpa 1 reomeTpust 150
2 | Ananm3 u qudepeHIHANTHA ypaBHEHHS 200
3 [IpunokHa MaTeMaTuKa (UUCIEHU METOAU, TEOPHs HAa BEPOSITHOCTUTE 250
4 geopel“mmn OCHOBU Ha UH(opMaTUKaTa (AUCKpeTHa MaTeMaTHKa, ceMaHTuka 150
| Ha e3MLMTe 3a MPOrpaMHpaHe)
5 [[Iporpamupane (porpaM1paHe Ha CTPYKTYPH OT JIaHHH, OOEKTHO-OpHEHTUpaHo 250
§§1;§or }faMH ;I:aHe)( porpamp PYKTYPH OT 1 pHEHTHD,
6 E 3KyCTBEH HHTEJIEKT (JIO'MYeCKO ¥ (hyHKLMOHAIHO MpOorpamMupane, u3kycreeH 150
| MHTEJIEKT)
7 §§<0Mmonp}m APXUTEKTYPU U MPEXH (ONEPallMOHHU CUCTEMHU, KOMIIOTbPHU 150
|APXUTEKTYPH, KOMITIOTBPHH MPEXH H KOMYHHKALIHH)
8 | MHdopMaLMOHHK TeXHONOrHH (KOMMIOThpHA rpaduka, 6a3u oT AaHHH, 200
copTyepHH TEXHOJIOTHH)
Obwo 1500

Qur. 7 Hzeaoka om uzuckeanusama 3a npoghecuonanna xeanuguxayus "ungopmamux”

Tocnennara Hapenba [4] e obmia 3a BCHYKM CHENUAIHOCTH U € eCTeCTBEHO B Hesl
HE ca MpeJICTaBeHU JIETAWIM [0 OTHOIIEHWE HA ChIbPKAHIETO, KAKTO TOBa € Halpa-
Bero B [2]. ETo nerre mabpKaBHU M3MCKBaHMs KbM 0ODA30BAHMETO B 0OPA30BATEJHO-
KBaJIN(UKAIMOHHATA CTEIeH ,,bakamaBbp:

1. TTonyuaBane Ha IAIOCTHA MTpEJCTaBA 3a XapakTepa Ha MPodEeCHOHAJHOTO HAIPAB-
JIEHUE ¥ CIIEIUAJIHOCTTA..

2. OBjaJisiBaHe Ha MUPOKOIPOMUIHN TEOPETUIHN 3HAHUSI ¥ TPAKTUIECKU YMEHUSI.

3. YMeHus 3a aJallTUBHOCT B CbOTBETCTBUE C U3MEHSIIIUTE CE YCJIOBUSI [IPU Peasin3u-
paHeTo Ha CIEINAJUCTHUTE.

4. IlpumobuBane Ha yMeHHUs 3a CAMOCTOATEHA ITpodeCcuoHaHa paboTa u 3a paboTa
B €KHUII.

5. YciioBusi 3a 0bpa3oBaTeiHa MOOMJIHOCT M MEXKJIyHAPOIHA CPABHUMOCT Ha ITOJIyda-
BaHNTE 3HAHUS U IPUIOOUTHUTE CIIOCOOHOCTH.

UsuckBanusra najenu B [4] He ca B IpoTUBOpEYME ¢ T€3U OT [2], mOpau KOeTo HaBsp-
HO Hapezba [2] 1e oKa3Ba BJUSHUE IIPU U3TOTBAHETO Ha yYeOHU ILUIAHOBE U 33 HAIIPE/.
Tonsimara cBoGOmA, KOSITO ce 1aBa HA AKAJEMUIHUTE HHCTUTYTH C Ta3W HAPEIDa € IPeK-
pacHa Bb3MOXKHOCT 3a U3rPakJ/aHe HAa ChBPEMEHHU y4eOHU ILJIAHOBE. 3a TOBa MOXKE Ja
rnomorue u CC2001.
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4. akaouureanu 6esexkku. udopmaTukara € JUHAMAYHO Pa3BUBAIIA Ce Ka-
TO HayKa W KATO YHUBEPCUTETCKA CHENUAJIHOCT. Pedopmure, KOUTO NPEJACTOAT cera u
3a HAIpPeJI, ca MPOJUKTYBAHH IIPEIU BCUYKO OT MOIIHUS NOTOK HA HAyIHHUTE PE3YJITATH,
ObP30TO UM TPaHC(DOPMUPAHE B TEXHOJOIUH, KOUTO TOCTOSTHHO ITPOMEHST €XKeJIHEBUe-
TO Ha XOpaTa. BCHYKO TOBa €CTECTBEHO Ch3/[aBa MHOXKECTBO MTPODJIEMH, KOUTO HUE IIe
IpyIupamMe camo JiBe IPyIIu:

o yuebro codoporcarue (yaebeH IUIAH, JUCIUIUINHA, YIe0HO ChIIbPXKAHUE U T.H.);

e npenodasare (nodrodu (MMIEpaTHBeH, OOEKTHO-OPUEHTHDAH, . .. ), opmu HA 00y-
4yeHue (JUCTAHIUMOHHO, ... ), cpeda (xXapiyepHo u codTyepHO 00OpyIBaHe, KajpH, ... )

Besika efia oT Te3u rpynu MOXKe Jia Ce JEKOMIIO3UPa B OIPOMHO MHOYKECTBO OT KOH-
KpeTHHu Bbipocu. Hajigsame ce, oHe eiHa MaJKa 9acT OT TAX Ja ObJIaT JUCKYTUPAHNA U
Jla HAMAPSAT pPelleHne Ha JUCKYCUsITa Ha rpoJieTHaTa Koudepenmusa va CMB.
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COMPUTING CURRICULA 2001 ... WHERE WE ARE?

P. Azalov, A. Eskenazi

The main results of the new curriculum for undergraduate programs in computer
science, known as CC2001, are presented. CC2001 has been developed by IEEE
and ACM and published by the end of 2001. Broadly discussed, today CC2001 is
considered as a working tool when developing curricula in many universities all over
the world. In this paper we also present the main state parameters according to which
the computer science curricula in Bulgarian universities have been developed. Several
general problems concerning the curricula and their implementation are formulated.
These are expected to be discussed during the conference.
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