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B ycrnosusix rnobannsaumm 3akKOHOMUKK 60sbLLIOE 3HaYeHNE
0149 noaroToBKM BOCTPeOOBaHHbLIX KagpoB MMEET BblipaboTka
MeXAyHapoAHbIX peKoMeHOauunmn, ABnALWMXCS OPUEHTUPOM
09 YHNBEPCUTETOB

OTBETCTBEHHOCTb 3a POPMUPOBAHUA TAKUX OPUEHTUPOB B
obnactm VT B Buae ctaHgapToB Y4YEDHbLIX NporpaMmm mnm
KyppukynymoB (curriculum) HecyT Accouunaumsa KOMMbITEPHOU
TexHuKn (Association for Computing Machinery, ACM) u
KomnbtoTepHoe CoobLiectBo MHCTUTYTa MHXEHEPOB NO
aneKkTpoHuke n anektpotexHuke (Computer Society of the IEEE
wnu IEEE-CS )

NcTopusa pas3Butma KyppuKkynymMoB:
*Curriculum 68 - ACM
*Curriculum 78 - ACM
*Computing Curricula 1991 (CC 1991) —- ACM n |[EEE
*Computing Curricula 2001 (CC 2001) ...



Apxutektypa yHuBepcutetckoro UT-obpaszoBaHusa

YHuBepcurtetckoe UT-obpasoBaHue

Computing Computational

Science(

applied mathematics)

Bioinformatics, Cheminformatics

Computer Engineering Computational chemistry
Computer Science Computational biology
Information Systems Computational mathematics
Software Engineering Computational mechanics
Information Technology Computational physics

High performance computing

Environmental simulation
Geographic information system
Numerical weather prediction
Pattern recognition



http://en.wikipedia.org/wiki/Applied_mathematics
http://en.wikipedia.org/wiki/Bioinformatics
http://en.wikipedia.org/wiki/Cheminformatics
http://en.wikipedia.org/wiki/Computational_chemistry
http://en.wikipedia.org/wiki/Computational_biology

K cepeaunHe nepBoro gecatuneTtmsa 21 Beka bbina
pa3paboTaHa cucrema pekoMmeHaauum, BrroyarLaa obbemMbl
3HaHUKW Ons NoAroToBkM bakanasBpoB Mo crneayowmnm Nnpodunam:
- BbluncnutenbHasa TexHunka (Computer Engineering-CE2004)
- KoMnbloTepHble Haykn (Computer Science - CS2001)

- nHcpopmMmaumoHHble cuctemsl (Information Systems - 1S2002)
- nporpamMmmMHas nHxxeHepusa (Software Engineering - SE2004)
- cuctemMmbl UH(popMaLMOHHBbIX TexHororun (Information
Technology - 1T2006 )

[na npodpuna IT noacHAaeTcs, YTO CYLLECTBYIOT ABe
TPaKTOBKM NOHATUA UT:

- B Wunpokom cmblicre nog UT noHnmaeTcs BeCb 06 bEM MOHATUSA
“Computing’

-B Y3kOM cMbicne nog T noHnmaroTcsa cobcTtBeHHO cuctembl UT,
doopmupytoLe coBpeEMEHHYO MHAOPMaLMOHHYIO
NHPACTPYKTYpPY NpeanpuaTtun



Curriculum Volume
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B nocneaytouiee natuneTtre (a NpoLecc pasBuUTUS
KYPPVKYNOMOB NPUHSAN NOCTOAHHbIA HEMPEPLIBHbIN XapakTep U
OCYLLECTBNAETCA Ha NPUHLMNAX KOHCOPLIMYMHOW
cTaHgapTU3auum) NpPakTUYECKN BCE YKa3aHHble Bbile JOKYMEHTbI
Oblnn nepepaboTaHbl 1 BbILLN B HOBbIX PeaaKLnAX

CoBpeMeHHbIN CTEK KYPPUKYTTOMOB AUCLIUMINHBI
KOMIMbIOTUHT BKIOYAET Cneayolne OCHOBHbIE JOKYMEHTHI:

*Computing Curricula 2005 (CC2005),

Computer Engineering 2004 (CE2004),

Computer Science 2008 (CS2008),

‘Information Systems 2010 (1S2010),

‘Information Technology 2008 (IT2008)

*Graduate Software Engineering 2009 (GSwE2009)

n ap.



[CCZOO5J [ OntPr ]

l—l—l_l_l—l—\

CC2001/
{CSZOO‘I } [ 1S2010 } [SE 2004} [CE2004} [IT 2008} [ K12 }

Wikil
ECSZOOS} [ 32010 } [CST 2009}

ISSEc
(Integrated Software and System
Engineering Curricular)




1) KpaTtkoe onncaHue npodeccrnoHarnbHbIX XapakKTepPUCTUK 6a30BbIX
npodwunen (B CC2005 onpeneneHbl OCHOBHbIE NMpodeccruoHarnbHble
XapaKkTEPUCTUKN Kaxaoro n3 6asosbix npodunen)

2) Npachmnyeckoe onmncaHme npoodnemMHbIX obnacten 6asoBbIx npodunen
Ha OCHOBe MoAesiv NpocTpaHcTBa 3aaau

3) CpaBHUTENbHbLIN aHanNu3 6a3oBbIX Npodurnen No TemaTuiecKkomy
coaepxaHuto npocgeccMoHanbHON NOArOTOBKU C MOMOLLbLIO
lWwKanupoBaHHon TabnuyHon opmbl — 3AKOH N.AEHUHT A (Tabnuua 1.
CnunCcoK KNYeBbIX TEM NMPOdECCUOHANLHOM NOArOTOBKM N CTEMNEHb (rMyouHa)
NX U3YYEHUS — akageMmnyeckme Lenn)

4) OnucaHue ucxogawmx npoceccMoHanbHbIX XapaKTepUCTUK
BbINYCKHUKOB 6a30BbIx npodunen. 1o aHanormm ¢ NPUMEHEHHbIM BbILLE
METOAOM LLUKanMpoBaHUS ANS MOAENMPOBaHUSA Liernen o0y4YeHns no KIo4YeBbIM
TeMaM/TeXHOMNOrMAM npeasfiokeHa cuctema pabounx Nnu MCXoasALLINX
XapaKTePUCTUK ANl BbIMYCKHUKOB B COOTBETCTBUM C NPOUNEM UX NOATOTOBKM.

...OpraHu3auus, akkpeanTaums, KayecTBo
HeT HU ogHOro BxoxaeHusi cnoBa komneTteHuusi — competence!



Organizational lssues
& Information Systems

Application
Technologies

Software Methods
and Technologies

Systems
Infrastructure

Computer Hardware
and Architecture

DEVELOPMENT

<€ >

More Theoretical More Applied

Mopaenb npoctpaHcTBa 3a4au

[MpocTpaHcTBO 3agay ans npodpuns CE
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Area

Programming Fundamentals
Integrative Programming
Algorithms and Complexity

Computer Architecture and Organization
Op-ern:ng Systems Principles &

Software Verification and Validation
Software Evolution (maintenance)
Software Process
Software Quality

Analysis of Business Requirements

Theory of Programming Languages
Human-Computer Interaction
Intelligent Systems (Al)

Information Management (DB) Theory
Information Management (DB) Practice
Scientific computing (Numerical mthds)
Legal / Professional / Ethics | Society
Information Systems Development
Ehﬂ@ﬁ

Comp Systems Engineering

Graphics and Visualization
Digital logic

Software Design
Embedded Systems
Distributed Systems

Security: implementation and mgt

Secunty: issues and principles
Systems administration




[able 3.3. Relative performance capabilities of computing graduates by discipline

Area
Algorithms

Application programs

Computer programming

Hardware and devices

Human-computer interface

FPerformance Capability
Prove theoretical results

Develop solutions to programming problems

Develop proof-of-concept programs

Determine If faster solutions possible

Design a word processor program
Use word processor features well

Train and suppart word processor Users
Design a spreadsheet program (e.g., Excel)

Use spreadsheet features well

Train and support spreadsheet users

Do small-scale programming

Do large-scale programming

Do systems programiming
Develop new software systems
Create safety-critical systems
Manage safety-critical projects
Design embedded systems
Implement embedded systems
Design computer peripherals
Design complex sensor systems
Design a chip

Frogram a chip

Design a computer

Create a software user interface
Produce graphics or game software
Design a human-friendly device

CE
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XapakTepHble 4YepTbl CTAaHAAPTOB KYPPUKYNYyMOB

- UeNOCTHOCTb, CUCTEMHOCTb, eAuHasA CUCTEMA NMOHATUMN;

- 3HaHNEe-OPUEHTUPOBAHHOCTb — CreunduKaunsa CTPYKTYpbl U
cobcTBeHHO ob6bemoB 3HaHuK (body of knowledge) no
npodunnam nNoAroToBKM (40 YPOBHSA TeM/NOATEM) SABMAETCS
OCHOBHbIM coepXaHnem noboro Kyppukynyma;

- eANHaA apxXUTeKTypa npeacraBneHnsa 3HaHUm B BUOE TPEX-
YeTbIPEX-YPOBHEBOU NEPAPXMUYECKON CTPYKTYPbI - HA BEPXHEM
YPOBHE Mepapxun - npeaMeTHbIe obnacTu (areas), KOTOpble
nogpasgenstoTca Ha Moaynn 3HaHmKn (units), nocnegHue B CBOKO
oyepeab pa3dbuBaloTca Ha TeMbI (topics), B HEKOTOPLIX Cryvasix
TeMbl ensatca Ha noarembl (subtopics);

- KoHUenuua aapa — solaeneHne B BOK mmHnmansHoO
HeobXxoaMMOro cogepaHua ansa Bcex y4ebHbIX NnporpamMm, 4YTo
obecneynBaeT eMHCTBO 0Opa3oBaTESIbHOIO NPOCTPAHCTRA,
MOOWUNBHOCTL yYalUMXCs, rapaHTUO Ka4eCTBEHHOCTN Da30BOM
NOArOTOBKY;




Moaenb o6bema 3HaHum (Structure of the body of knowledge
- BOK) ana Computing Curricula 2001 Computer Science
(vnn CS2001)

CS BOK opraHusoBaH B BUAE TpeEX YPOBHEBOW NEPapXn:

- Ha BEPXHEM YPOBHE UeEpapXmMn pacrnonoXeHbl NpeaMeTHbIe
obnacTtu (area - disciplinary subfields)

- NpeaMeTHble obacTn noapasaensarnTca Ha TeMaTUYeCcKme
Moaynn (units)

-MOAYyNn B CBOKO ovepedb nogpasaensitotca Ha Tembl (topics)







Ctpyktypa BOK CS2001

1.0unckpeTHble cTpykTypbl (Discrete Structures - DS)

2.0cHoBbl nporpammmpoBaHnsa (Programming Fundamentals -PF)
3.Anroputmbl 1 crnoxHocTtb (Algorithms and Complexity - AL)
4.ApxutekTtypa BblducnutensHbix cuctem (Architecture and Organization
AR)

5.0nepaumoHHble cuctemsl (Operating Systems - OS)

6.PacnpeneneHHbie BeluncneHusi (Net-Centric Computing - NC)

7 .A3blkn nporpammmpoBanus (Programming Languages - PL)
8.Uenoseko-malwunHHoe B3anmogencteme (Human-Computer Interaction -
HC)

9.KomnbloTepHas rpaduka n susyanmsaums (Graphics and Visual Computing
-GV)

10.UckycctBeHHbIM MHTENNEKT (Intelligent Systems - |S)

11.Ynpasnenue nHpopmaumen (Information Management - 1M)
12.CoumanbHble 1 npodeccrnoHansHble Bonpockl UT (Social and
Professional Issues - SP)

13.INporpammHaga nHxeHepusa (Software Engineering - SE)
14.BblancnntenbHas Hayka 1 yucneHHole metoabl (Computational Science
and Numerical Methods - CN)




Moaynu n tembl BOK CS2001

Discrete Structures (DS)
DS1. Functions, relations, and sets [core]
DS2. Basic logic [core]
DS3. Proof techniques [core]
DS4. Basics of counting [core]
DS5. Graphs and trees [core]
DS6. Discrete probability [core]

DS1. Functions, relations, and sets [core]

Minimum core coverage time: 6 hours

Topics:

*Functions (surjections, injections, inverses, composition)

‘Relations (reflexivity, symmetry, transitivity, equivalence relations)
*Sets (Venn diagrams, complements, Cartesian products, power sets)
*Pigeonhole principle

*Cardinality and countability

Learning objectives:

1. Explain with examples the basic terminology of functions, relations, and sets.
2. Perform the operations associated with sets, functions, and relations...



“igure 5-1. Computer science body of knowledge with core topics underlined

DS. Diserete Structures (43 core hours)

DE1, Functions, relasions, and sets (6)
D52, Basic lope {107

D&3. Proof techniques (12)

D4, Bagies of sounting, (51

1283 Giraphs and trees (4)

L&é, Diserete probabiling ()

PF. Pr?ammmg Fundamcntals (38 core hours)

PF1. Fundumental prig GogiEusts (90
P2 Adgonthms and problem-solving (6}

P_FS‘_ Fupdmnenta) data stuctmes (14)

PF4. Retursion (5)

PE3, Eveni-driven programming (4)

AL. Algorithms and Complexity (31 core hours)

ALY Basic slgonthmic analvsis (4)
ALZ Alporithinee strategies (5)

ALZ. Fundamental compueing eleorithms (12)
AL, Distributed algorithms (3)

ALS. Basic computability (6)

ALS. The complexity classes Pand NP
ALT. Autoamata theory

ALE Advanced algonthmic anelysis
ALY Cryploprpdne algorithims

ALY Geametrc algonithins

ALTL Pacallel algorithins

AR. Architeeture and Organization (36 core hours)

AR Dipital lovic and dipital svstems (5)

ARZ Machine level representation of duta (3)

ARS, Assuanbly Jevel umeching wpaniztion (%)

AR Memory svsiem orgzmization and architecture (5)
ARS Interihcing and commanication (3)

ARG, Functional orxamization {7}

ART Muliiprocessing and alicralive archilectines (3)
ARE, Performance enhancements

AR Architesture for netwaorks and distributed syatems

085, ijcratmg Systems (18 core hours)

Orverview ol pperating syvstems (2)

{352, Operanne system princinles (2)
033, Conguriwcy 6)
054, Scheduling and disnatch {3)
055 Memory wangggmeni (5]
)56, Device mansgement
057, Security und protection
058, File systems
059, Beal-tiere and esbodded systerms
CB14, Faelt tolerouce
0511, System performance evaluation
0812, Scripting

NC. Nei-Centric Computing (15 core hours)

7
MCE, Comamumication and netwerking (7)
gtwmorl secuniy (3)
NC4 The web ss an exampls of client-server computinge {3}
WO, Building wels applicalions
NG, Motwork memnag cment
NCT. Compression and decompression
MO Mulomedia data technologics
BCS. Wireless and mobile computmg

PL. Programming Lunguages (21 core hours)

PLE, Owerview of programming, languages (2]
FL2 Virtuad machines (1)

P12 latrodustion to lanpusge translkation (2)
PLA. Declarations and types (3)

PLE, Absiraction mechunisms {3}

PL&. Objoct-oricnted propramoning {10}
FL.7. Functional programming

PLE Language transiation systems

PLY. Type systems

PLLO. Programming language semantics
PLLL Programsmiog langumape design

The mumbersy in parentfieses represent the minmum

Wote: ] 5
e af howrs requived to cover this matevial in a fecture

H{.. Human-Computer Interaction (8 core hou
HC1, Foundations of ]!lllJIﬂU"UUIIIﬂlC.I inter poliv (5)
THC2, Burilding a sitnple 4 nser mterface (2}

HU3. Human-centered soflware evaluation

HC4. Human-centered software development

1025, Graphical user-interface design

HC6. Graphical user-imterface programming

HCT. HC| aspects of multimedia systems

THCR, TICT aspects of collaboration and commumication

GV. Graphics and Visual Computing (3 core he
LiV 1. Fundamental technigues in graphics (2)
GV Graplic systems (1)

V3. Giraphic communication
GV4 Geometric modeling
G5 Rasic rendering

GVo, Advanced rendering
GV7. Advanecd techniques
VB, Computer animatian
GV Visualization

GV 0. Virtual realtty

GV11. Computer vision

I8, lntelh ent Systems (10 core hours)
etital issues in inlellizent syatems (1)

ISZ Search nnd COnSITam? un%‘iacnnn (5

3. Know md ressoning (4)
|S4. Advanced s:can:]:
155, Advanced knowledpe representation and reasoning
I56. Aments
[57. Natoral lanpusge processing
155, Machine learming and newral netwrarks
159, Al planning, systems
1510, Robotics

IM. Information Management (10 core hours)
wation models and systens (3]
Tl 2 s syslems [3,'1

103, Data modelng {4

IM4. Relational databascs

IMS. Database query languages

1o, R-:.ldtwml databuse design

Iy Tramsaction processing

IME, Distibuted dutabisses

TM9. Physical database design

IMTO, Erxa sinisg

IMLT. Informaticn storage and retrieval

IM T2, Hyperiext and lypermedia

IME3. Multimedia information and systems
IM L4, Engital khranes

8P, Social and Professional Issues (16 core how
SP1. History of conputing (1)
SP2. Socal context of computing (%)
5P3. Methods and tanls of analyais (2)
SPd Professional and ethical responsibilities (3)
3PS, Risks and liabilities of compuree-hased systems (7)
SPO. Intelieetual progenty \‘1
SP7. Privaoy snd ewil liberties {2}
SPE. Compater crifng
SPO. Eeonomic issies in computing
SP10. Philosophical framesyorks

SE. Software Lngmccrmg (31 core hours)
SEL Software design (3)
SE Using APz (5)
Sofiware fools and euvitomments {3}
SF4. Sollware processes (1)
SL5. Softwarg requirements aud speci fivations (4)
SF& Soflware validaizon {33
colutiay (3)
SJ 2 Sof project manaesment (3]
SEY Component-hascd compating
SE10. Formal methods
SE1L. Softwase relablity
SE12. Specialized systems development

CN. Computational Scienee (na core hours)
CH1. Numerical analysis
CN2. Operations rescarch
CM3. Modeling and simulation
CNA Hieh-nerformanees commt ne



XapakTepHble 4YepTbl CTAaHAAPTOB KYPPUKYNYyMOB

- cneundukauusa npodgeccnoHarnbHbIX XapaKTepUCTUK
npodpunen, cuctemMsl Lenen odby4eHnsi, UTOroBbIx
NPOdECCMOHAalbHbIX XapakTePUCTUK BbIMYCKHUKOB,

- «negarornka» no auBepcudukauum HanpasneHUn
NOAroTOBKU, COCTABNEHUIO YYEDHLIX MNIaHOB, KOMMOHOBKMU
KYpCOB U3 MOAyrien 3HaHU B COOTBETCTBUMN C BbIDpaHHOM
negarorm4eckon cTparternen peannsaumnm y4edbHon nporpaMmmel,
opraHun3auumn npodeccruoHanbHOW NPakTUKK, peannsawum
npoueccoB 0by4YyeHuns;

-onncaHue y4ebHbIX KypCcOB U NaKeToOB KypCoOB A5
Pa3nNuUyHbIX NegarorM4ecknx ctpaTtermm peannsauum
KYPPUKYITYMOB;

-UHTerpauus yCunmm akageMm4eckmnx, npoMbILUSIEHHbIX,
KOMMEpPYECKMUX U NPpaBUTEeNbCTBEHHbLIX OpraHu3auuun B
co3faHun N HenpepbIBHOW akTyann3auum cCoBpeMeHHOro

MEeTOANYECKOro n Hay4yHoro obecneveHuns NT-obpasoBaHus.
_—




OOwasn cTpyktypa TunoBou y4yeoHoun nporpammbsl CC2001

Knaccudmkauma Kypcos:

- BBoAgHbIle (introductory), Yntaemble Ha NepBOM U BTOPOM rogax
00y4eHus

- NIPOMEeXYTO4HbIe U1 basoBble (intermediate) - BTopon-TpetTum
rogbl 00y4yeHus, 3aknagbiBaroLme npogeccmoHarnbHyo 6asy

- cneukypcbl (advanced), npodeccuoHanbHO
cneuuanuanpoBaHHble

(Moaynu sgpa MoryT BXOAUTb B KypCbl NMIOOOro ypoBHS)

Ctparterum peanusauum (implementation strategies)

- onpenensawTca 6 cTpaTternn peannsaunm BBOAHbIX KypCOB
(Imperative-first, Objects, Functional, Breadth, Algorithms,
Hardware) n 4 tematnyeckue ctpatermm anst IPOMeXXyTOUHbIX
KypcoB (Imperative First, Compressed, Systems-based, Web-
based, Topic-based)



OOwan cTpyKkTtypa TMNOBOU Y4eOHOM NnporpaMmbl

Figure 6-1. Course levels and implementation strategies

Introductory | Imperative Objects Functional Breadth Algorithms Hardware
courses first first first first first first

Intermediate Topic-based Compressed Systems-based Web-based
courses approach approach approach approach
'j:[;‘;i_]:{;d Additional courses used to complete the undergraduate program
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OcHoBHble pelleHusa 1S2010

Bcero paspaboTtaHo 17 TpekoB-cneuuanu3auum:
-  pa3paboTynK NpUNoXeHUn
- OM3Hec-aHaNUTUK
- aHarnuTuK busHec-npoueccoB
- aHanUTUK TEXHOJIOrnMn ynpaBrneHns MHPOKOMMYHUKaLUAMU
- aAMUHUCTpaTop 6a3 AaHHbIX
- aHanuUTUK 6a3 AaHHbIX
- MeHemXxep e-bu3Heca
- ERP-cneuunanuct
- cneuyuanuct no MHpopMmaLUOHHOMY ayaAUTY U COBMECTUMOCTU AaHHbIX
-  pa3padboTyYnK MHPOPMALMOHHBLIX TEXHOJIOINNN
-  MeHemXep no obpabotTke MHPOPMaALIMOHHBLIX pecypcoB
- KOHCYJbTaHT No UH(POPMALMNOHHbLIM TEXHOMOMMAM
- MeHemXep onepauumn no MHOPMaLUNOHHLIM TEXHONOIUAM
- MeHemXep no puckam n 6e3onacHocTU MHPOPMALMOHHbIX TEXHOJSTIOMUMW
- CceTeBOU aAMMHUCTpATOpP
- MeHemXep npoekTa
- MeHemXep BeO-KOHTeHTa



CORE JleKuMoOHHBbIE OO0uue yacol l'[peé[MeTHme Monynu TeMbl
CS2008 280 1120 14 65(132) 300
CE2004) 420 1680 18 128

1S2010 280 1120 7 (K) 104 (1)
SE2004 400 1600 10 42 235
1T2008 314 1256 13 81

GSwE2009 200 800 11



CtaHgapTbl KYPPUKYJITYMOB MarucTpartypbl

B 2009 r. noasunca Kyppukynym Ang nogrotoBkM MarmcTpoB Mo
npodounto nporpammHas nHxeHepus - Graduate Software Engineering 2009
(GSwE2009)

GSwE2009 Bo3BecTus 0 nepeHoce B MaructTpatypy TeXHONormm
pa3paboTKu y4eOHbIX nporpamMmm Ha 6a3e KyppUKyIlyMoOB C UX
XapakTepHbIMW YepTaMn - YETKMM ONUCAHUEM LIESNTEN N pe3yrbTaToB ObyYeHUs,
aetanbHOW cneundukaunen o6 bLeMOB 3HaHUN NPOdECCUOHANBHOIO
obpasoBaTesibHOro nons, BolgeneHnem obasatenbHOro Habopa 3HaHuK (sapa)
059 BCexX y4eOHbIX nporpamm, onpeaeneHnem npuMepHoOro nepeyHs
aKTyasribHbIX HanpaBfieHU cneyuanusaumm

GSwE2009 - nepBbi CTaHAAPT KYPPUKYIyMa MarMCTepCcKoro ypoBHS,
cO3aHHbLIM B paMKax HOBOro amoununosHoro iSSEc-npoekrta (Integrated
Software & Systems Engineering Curriculum (iSSEc) Project - no
NHTErpUPOBaHHOM MPOrpaMMHON U CUCTEMHOWN NHXEHEPUN)

Ero ocHoBHbIM crioHcopom saBnisieTcsd MO CLLUA. AKTUBHYIO posib B
npoekTte urpatoT npod. OpraHusauun - MexxgyHapoaHbI COBET MO CUCTEMHOM
nuxeHepumn (INCOSE), npombllwineHHyo accoumaunto HaumMoHarnbsHoOM 0O60POHbI
CLLA (NDIA), IEEE-CS, ACM v gp.



CopepxaHue GSwWE2009

Bkrto4yaeT onncaHue:

- Habopa ncxoaawmnx TpedboBaHUM K BbINYCKHMKAM UIn
pe3ynbTaToB MNOAroTOBKM MarucTpoB Mo nporpamvam
cooTBeTcTBytoWwmMM GSWE2009

- BXOOHbIX TpeboBaHUM K NOAroTOBKE CTYAEHTOB, XXenarLLmx
oby4daTtbca no GSWE2009-nporpammam

- aPXUTEKTYPHON MoAEeNN Kyppukynyma

- anpa o6bema 3HaHum (Core Body of Knowledge - CBOK),
onpenensoulero obasatensHbi cBof 3HaHUM ansg GSWE2009-
nporpamMm

- MognduumpoBaHHOro metoga bnyma, ncnonb3syemoro ang
cneymdunkaumm y4ebHblx Lernen npu n3yvyeHnm ob.ema 3aHaHum
- Yy4eOHbIX KypcoB, cogepxawmx matepuan CBOK,
pononHaowmm ceog 3HaHnm SWEBOK, B3TbIN 32 OCHOBY
cogepxaHnss CBOK u ap.



CopepxaHue GSwWE2009

O6bem 3HaHun GSWE2009 (n cootBeTcTBeHHO CBOK) noctpoeH
B BUE YeTbIpeXypOBHEBOU nepapxmieckou CUCTEMbI
CTPYKTYPHbIX 3N1IEMEHTOB (ANOaKTUYECKUX eOUNHUL),
BKJ1HOMaAKOLLEN:

- npegMeTHble 00flacTU Ha BbICLLEM YPOBHE nepapxuu,

- MoAyJsiv 3HaHUU (BTOPOU YPOBEHbD),

- TeMbl 1 noaTemMbl (TPeTUN N YeTBEePTbIN YPOBHU
COOTBETCTBEHHO)

C kaxkgown OnaakTU4ecKkon euHunLIEN CBA3aH HEKOTOPbIM MHAOEKC,
onpenensioLwnumn HeobxoanmMbi YpOBEHL OCBOEHNUS 3TOW
eanHULbI yYallMcs U WKannmpyemMbin ¢ MOMOLLLHO
MogmnduumpoBaHHoro metoaa bnyma




ApXUTEKTYpa y4eOHbIX NporpaMmm

old degree business graduates

recent experience BSEE and BSCE praduates
BSSE and BSCS graduates

other degree, \
SOME experience \

PrE p B5 and extensive

Baseline: expected capability Graduates with a BS in Computing MatErial //""EIPE”EHIE
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CopepxaHue GSwWE2009

[TpencraBneHHasa apxuTekTypa KyppuKkynymMma BKIOYaeT:

- noAroToBUTeNbHbLIN MaTepuan (preparatory material),
BriagieHne KoTopbiM HEOH6X0AMMO NpW MOCTYNMNEHUN Ha
GSwE2009-nporpammeil;

MaTtepuansbl agpa (core materials), T.e. CBOK;
MaTepuanbl yHuBepcurteTta (university-specific materials);
MaTepuarnbl No Bbibopy ctyaeHTa (elective materials);
oba3aTtenbHbIU capstone-npoekT (mandatory capstone
experience), HMKe KOTOPOro Ha PUCYHKE NPOCTUPaETCS
NPOCTPAHCTBO NpodeccnoHarnbHOW OeATENBHOCTM MarncTpa

B nepeyHe ncxogdawmx tpebosaHnn no nporpammam GSwE2009
nepBbIM CTOUT TpebOBaAHME K BNageHUIO HA MarmcTEPCKOM YPOBHE,
Bxoaswumm B CBOK 3HaHuamu, popmupyembsiMu Ha 6a3e ceoga 3HaHUN
SWEBOK, oononHeHHOro pssgomMm TeM No CUCTEMHON UHXEHEPUN,
NHOopPMaLMOHHOM Be3onacHOCTU, NpPodeCcCcCUoHanLHOW NOAroTOBKE, YENOBEKO-
MaLLUWNHHOIo MHTepMency, NHXeHEepPHON 3KOHOMMUKeE, YNpaBlieHU pUcCKkamu,
KayeCcTBY NporpamMmHOro obecne4vyeHms.




CopepxaHue GSwWE2009

O6bem CBOK oueHuBaetcs B 200 aygUTOPHbIX UM KOHTAKTHbIX YacoB, HEODXOONMBbIX
ansa ero nsydeHus (T.e. odLmMx Yacos B YeTbipe pasa bonbie — 800),

OTO 9KBMBANEHTHO 5-TU CEMECTPOBbLIM Y4EDOHLIM Kypcam no 40 ayamMTOpHbIX YacoB 3a
cemecTp (160 obuwmx YacoB Ha KaxgbIn KypcC).

CTpyKkTypa ssiapa nokasaHa Ha puc. 7 B BUAE NnpaBoro nosfykpyra, COCTOSILLErNO U3
CEKTOPOB, COOTBETCTBYHLLUX SOAEPHOM YaCcTU HEKOTOPOW NpeaMeTHOM obriacTn 3HaHUN,
Npu 3TOM pa3Mep CeKTopa COOTBETCTBYET A0S 3TOW YacTu B NPOLIEHTAX OTHOCUTENBHO
camoro sgpa.

Bcero B 9apo Bxogat moaynun na 11 npegmeTHbIX obnacteun, B3ATbIX B OCHOBHOM N3
SWEBOK:

A. Ethics and Professional Conduct,

B. System Engineering,

C. Requirements Engineering,

D. Software Design,

E. Software Construction,

F. Testing,

G. Software Maintenance,

H. Configuration Management (CM),

|. Software Engineering Management,

J. Software Engineering Process,

K. Software Quality.




CopepxaHue GSwWE2009

Ethics and Profesional

Non-Core

Curriculum
(~50%)

Conduct (1-2%

System Engineering (2-3%)

Requirement Engineering
(6-8%)

Software Design (9-11%)

Software Construction(1-3%)
Testing (4-6%)

Software
Maintenance (3-4%)

Configuration
Mangement (2-3%)

/ SwE Management (7-9%)
Software Process (3-4%)

Software Quality (3-4%)




CopepxaHue GSwWE2009

B 3akn4deHune

- 06beMm coaepxaluerocss B CBOK obsizatenbHoro anst nsyvyeHus
MaTepuana B 200 ayauTopHLIX YacoB NpeacTaBnsgeTcd BecbMa
3HauYMTENBbHbLIM. OTO MO cyulecTBy okono 50% Bcen y4ebHom
nporpammebl. UTo, 6e3yCnoBHO, - HOBOE BESIHUE B NOArOTOBKE
MarmcTpos.

-aHanna cogepxaHnsa CORE nokasbiBaeT UCKMIOYNTENBHO
borbluoe 3HavyeHne, kotopoe otBognTca B GSWE2009 nsyyeHuto
COBpPEMEHHbIX MeXAayHapoaHbIX CTaHAAPTOB, NMpeXae BCero B
0bn1acTm CUCTEMHOU U NPOrpaMMHON NHXEHEPUN, BKITHOYas
SWEBOK, CMMI, ISO/IEC 12207, ISO/IEC 15288, nakeT
cTaHaapToB nporpammHou nHxxeHepuu IEEE (nopsaka 40)

- TaKXXe OT MarmcTtpoB Tpe6yeTC;| 3HaHNE N PaCCMOTPEHHbIX HAaMI
O6pa3OBaTe.l1beIX CTaHAApPTOB KOMMNbKOTUHTIA.




BbIBOAbI

Bce ckaszaHHOe Bbille obycrioBnnBaeT He0H6X0a4MMOCTb Pa3BUTUSA
HaUMOHanbLHOW obpasoBaTernlbHON CUCTEMbI C YY4ETOM
HapaboTaHHOro MexayHapoaHoro 3agena. B npotnBHom cryyae
poccumnckoe obpasoBaHMe MOXET ObICTPO MNOTEPSATL Aaxe
HageXabl Ha KOHKYPEHTOCNOCOOHOCTbL HA MUPOBOM
obpasoBaTenbHOM PbIHKE

B TO e BpemMs aHann3 cCoBpeMeHHOro COCTOAHNA MeTO4NYECKOro
obecrevyeHnss oTe4eCTBEHHOW BbICLLEW LLKOSbI, B OCHOBE KOTOPbIX
NEeXUT HaBA3aHHaA cucteme obpasoBaHUA agMUHUCTPATUBHLIM
nyTeM nopoyHas KoHuenuusa dpepeparnbHOro
rocygapcTBeHHOro oopasoBaTenbHOro ctaHgapTa TpeTbero
nokoneHusa (ProcC), nokasbiBaeT HEBO3MOXHOCTb afjeKBaTHOIo
nepeHoca pacCMOTPEHHbIX COBPEMEHHbLIX 0O6pa3oBaTEIbHbIX
TEXHOMNOrMM B pOCCMNUCKOE 0bpa3oBaHme




BbIBOAbI

N3rHaHne n3 ®IrOC cogepxaHns oby4yeHuns, T.e. caMnx 3HaHWUN,
nepenaya KOTOPbIX N €CTb OCHOBHas CyTb 0bpa3oBaHug, u
3aMeHa 3TOro cogepXxaHuga no3yHramm-KkoMmneTeHUnsamMun, gernaet
6ecnone3Hbimn ®IrOCbI AnNgA NpakTUKKU, 3KpaHUpyeT
BO3MO>XHOCTb UCMOSb30BaHUA COBPEMEHHbLIX TEXHOSTOMM
ynpaBrieHns 3HaHUSIMW, 3aKnadbiBaeT OonacHble TEHOEHL UM,
BeayLllMe K pa3pyLieHno eanHoro oopasoBaTesibHOro
NMPOCTPAHCTBA CTPaHbl, chopMMpoBaHHOE Ha ba3e cTaHOapTOB
BTOPOro rnoKosieHUs

[TocnegHee HeraTMBHOE SIBfiEHNE MHOIMOKpPaTHO YCUNMBaETCH
«norfiuctaHpgapTusaumen» B pOCCUUCKOM 0Opa3oBaHUN —
npeannucaHHOW Ha 3akoHOodaTeNIbHOM YPOBHE HEODOXOAMMOCTbIO
SNMUTHbIM YHUBEPCUTETaAM, a Takmx nopsaka 40, yunTb no
CaMOCTOATENIbHO YCTaHaBNMBaEMbIM CTaHO4apTam




BbiBOAbI

Takasa paboTta nocurnbHa TOMNbLKO KOHCONMMANPOBAHHOMY
npodpeccmoHansHOMY coobLLECTBY

[To3TOMY NOMCK OpraHn3aunoHHbLIX POPM NHTErpaunm yCunmm
npodreccrnoHanbHOW 0OLLECTBEHHOCTU B PELLUEHUN HEOTMNOXHbIX
3aga4y poccumckoro obpasoBaHna SBMSAETCA akTyanbHOW 3aga4ven

Tonbko o6LWUMN YCUNUAMU MOXKHO pa3BEPHYTb U CracTu 3TOT
TOHYLWWNIM Kopabnb noa HassaHmem BI1O!




CINACKBO!



OCHOBHbIe N3MeHeHUA B sape obbema 3HaHun CS 2008

- «nckpeTHble CTPYKTYpbI (DS)» - bonbLlUM akUeHT aenaeTcs
Ha NOrMYHOCTb paccyXaeHusl, CNOCODHOCTb CTYOEHTOB
BbIMOJIHATb CTPOro 000CHOBaHHbIE N apryMEHTUPOBAHHbIE
OoKasaTesnbCTBa, B TO XXe BPEMS CHUXaETCS BHUMaHUE K
doopmanbHbIM (CMMBOSIMYECKUM) JOKa3aTeNTbCTBAM

- «ApxuTtektypa u opraimnsaumsa 9BM (AR)» - BBegeHo
PacCMOTPEHMNE MHOrosiAepPHbIX U MYINbTUTPEAO0BLIX MPOLECCOPOB
- «PacnpepeneHHble BbluyncneHus (NC) - BBeaeHbl HOBbIE
TEMbI, NOCBALEHHbIE CEPBUCHO-OPNUEHTUPOBAHHON apXUTEKTYPE U
pacrnpegerieHHbIM BblHUCNEHUAM, BKITHOYAdA rpuabl, B TO XK€ BPEMS
TEMbI N0 KOMMYTaLMX KaHanoB U NakeTHOM KOMMYyTaLun, NOTOKam
n gentarpammam, IO wno30B yganeHsl U3 aapa

- «<MHTennekTyanbHbIe cuctemsbl (IS)» - BKIOYEHLI TEMBI,
NOCBSILLEHHbIE N3YYEHUIO KOHLUENUNK NOHMMaHuS (perception),
OHTOJIOrNN, TEOPUN NNAHUPOBAHUA, MOHATUN UFPOBOIrO

nporpaMmmMHoOro obecrie4eHms
e



	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37

