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BBegeHue

B koHue 90-x rogoB NPOLUSIOro BeKka 3HaHWA M OMbIT, KOTopble ObINn HakoneHsbl B MHAYCTPUK
nporpammHoro obecneveHuns 3a npegwectsytowme 30-35 net, a Takke bonee yem 15-neTHNX NONbITOK
NPUMEHEHMS pa3nMYHbIX Modenen pa3paboTku, BCE 3TO, HAKOHeL,, 0hOPMUITIOCH B TO, YTO MPUHATO
HasblBaTb AVCUUNIIMHOM NpOrpaMmMHON UHXeHepumn — Software Engineering. B kakon-To Mepe, Takoe
dopMmnpoBaHue AUCLNNIANHBI HA OCHOBE LLUMPOKO pacnpoCTPaHEHHOro NPakTU4eCcKoro onbITa
HaNnoMMHaeT Te NPOLEeCChl, KOTOPble NPOUCXOAMMN B ypaBneHnn npoekramu. BosHrkanu 1 passnBanucb
npocpeccroHanbHble accounauum, cneLmanmampoBaHHble MHCTUTYTbI, KOMUTETbI NO CTaHA4apTM3aumm u
apyrve obpa3oBaHusi, KOTOpble, B KOHLIE KOHLOB, MPULLM K OOLLEMY MHEHNIO O HEOOXO4MMOCTH
cBefeHnst NpocheccnoHarnbHbIX 3HaHWA MO COOTBETCTBYIOLLMM 00nacTsaM U cTaHgapTusauum
COOTBETCTBYHLUUX MPOrpaMm oby4eHus.

MporpaMmmHas MHXeHepus Kak AUCUMNIINHA

B 1958 BcemunpHO nsecTHbIN cTatucTuk [)koH Thioker (John Tukey) BrnepBblie BBEN TepMUH software —
nporpammHoe obecneveHne. B 1972 rogy IEEE* BeinycTun nepsbii HOMep Transactions on Software
Engineering — Tpyabl no MNporpammHon xeHepuu. MNepBbi LENOCTHbIM B3rnsaa Ha 3Ty obnactb
npodeccrnoHansHom aestensHocTn nosiuncsa 1979 rogy, koraa KomnetotepHoe ObwecTteo IEEE
nogrotosuno ctangapT IEEE Std 730 no kayecTtBy nporpammHoro obecneyenus. Mocne 7 net
HanpshxeHHon paboThbl, B 1986 rogy IEEE Beinyctuno IEEE Std 1002 “Taxonomy of Software Engineering
Standards”.

HakoHeu, B 1990 rogy Hayanocb nnaHMpoBaHue BCeobbeMniowmnx MexoyHapoOHbIX CTaHOapTOB, B
OCHOBY KOTOpPbIX Nernu KoHuenummn n B3rnagel ctaHgapTa IEEE Std 1074 n pesynbTtaToB paboTbl
obpasoBaHHol B 1987 rogy coBmecTHon kommceum ISO/IEC JTC 1**. B 1995 rogy rpynna 3Tor KoMUccum
SC7 “Software Engineering” BbinycTuna nepeyto Bepcuio MexayHapogHoro ctaHgapta ISO/IEC 12207
“Software Lifecycle Processes”. 3ToT cTaHgapT cTan nepebiM OMNbITOM CO34aHUs eanHOro obLLero
B3rnsg4a Ha NporpaMMHyto HxeHeputo. CoOOTBETCTBYIOLLMI HAUMOHanbHbIN cTaHgapT Poccun — TOCT P
MCO/M3K 12207-99 [TOCT 12207, 1999] conepx1T NOfMHbIN ayTEHTUYHbIN NepeBo TeKCTa
MexayHapogHoro ctangapta ISO/IEC 12207-95 (1995 roga).

B ceoto ovepenp, IEEE n ACM *** HayaB coBMecTHble paboTbl ele B 1993 roay ¢ kogekca aTuku u
npod)eccnoHanbHoOM NpakTuku B gaHHon obnactu (ACM/IEEE-CS Code of Ethics and Professional
Practice), k 2004 rogy ccopmynmpoBanu fBa KroyeBbIX OMMCaHus TOro, YTO CerogHs Mbl U HasblBaeM
OCHOBaMu nporpaMmmHon nHxeHepun — Software Engineering:

1. Guide to the Software Engineering Body of Knowledge (SWEBOK), IEEE 2004 Version -
PykoBoacteo k CBogy 3HaHunm no MNporpammHon NHxeHepuu, B ganbHenwem npocto “SWEBOK”
[SWEBOK, 2004];

2. Software Engineering 2004. Curriculum Guidelines for Undergraduate Degree Programs in
Software Engineering — Y4ebHein Mnan gnga MNpenogasaxus MNMporpammHon VHxeHepum B
BY3ax* (naHHOe Ha3BaHVe Ha PYCCKOM 5i3blke NPEeACTaBMNeHo B BONIbHOM CMbICIIOBOM MepeBoe
aBTopa kHurn) [SE, 2004].

* |EEE - Computer Society of the Institute for Electrical and Electronic Engineers, IEEE Computer Society — IEEE-CS
(KomnbtlotepHoe O6uwectBo) unm npocto IEEE. http://www.ieee.org

** |SO — International Organization for Standardization. http://www.iso.ch ; IEC — International Electrotechnical Commission; JTC 1 —
Joint Technical Committee 1, Information technology
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*** ACM — Association of Computer Machinery

O6a ctaHgapTa cTanu pe3ynbTaTtoM KOHCEHCYCa BeAyLMX NpeacTaBuTenen nHQyCTpun 1 NpU3HaHHbIX
aBTOPUTETOB B 061acTy NpOrpaMMHON UHXEHEPUM - MO aHanorMm ¢ Tem, kak 6bin cosgadH PMI PMBOK.
Tak Mbl NPULLAKN K CerogHsiLLHEMY cocTosHMIO Software Engineering kak AMcumnnuHbl.

SWEBOK: PykoBoacTBO K cBOAlY 3HAHWM MO NPOrpaMMHON NHXEeHepum

C 1993 roga IEEE n ACM koopauMHUpYIOT CBOM paboTbl B paMkax cneumanbHOro COBMECTHOrO KoMUTeTa
- Software Engineering Coordinating Committee (SWECC - http://www.computer.org/tab/swecc ). lNpoekT
SWEBOK 6b1n1 uHnummnpoBaH atnm kommtetom B 1998 rogy. OueHeHHbIM NpeanonoXnTenbHbIN 06bem
cogepxaHua SWEBOK n gpyrue chaktopbl npusenu K Tomy, 4To 661110 pekoMeHg0BaHO NPOBOAUTL
paboThl NO peanu3aLmm NpoeKkTa He TONbKO cunammn JOOPOBOMbLEB U3 PSAOOB SKCMEPTOB MHAYCTPUN U
npeacTaBuTenen KpynHenwmnx notpebmurenen 1 npon3sBoaMTenen NporpaMmmMHoOro obecneyeHms, Ho 1 Ha
OCHOBE MpurHUMNa “rofHon 3aHaTocTn”. basoBbii koMNieke paboT, B COOTBETCTBMU CO cneLumarnbHbIM
KOHTpakToM, 6bin nepenaH B Software Engineering Management Research Laboratory YHuBepcuteta
Keebek B MoHpeane (Université du Québec a Montréal). Cpegun komnaHun, nogaepkaBLumnx aToT
yHUKarnbHbIA NpoekT 6bin Boeing, MITRE, Raytheon, SAP. B pesynbTaTe npoekTa, OCyLLECTBIIEHHOIO
npu oMHaHCOBOW NOAAEPKKE ITUX U APYITMX KOMMAHUI U OpraHn3aunin, a Takke C y4eToM ero
3Ha4YMmocTu ans mHayctpum, SWEBOK Advisory Committee (SWAC) npuHsan pelueHme caenatb
SWEBOK obwwegoctynHbim * — http://www.swebok.org. B nepcnektuee, ecnv ygactcst obecneymTb
COOTBETCTBYHOLLUNIA ypOBEHb MHaHcupoBaHus, SWAC cumTaeT HEOOXOAMMbIM 3aKOHYEHHYIO BEPCUIO
SWEBOK 2008 cgenaTb Takke cBob6oaHo aoctynHon Ha Web-carite npoekra. CerogHsALHASA
“nybnvyHocTb” (06LLEeAOCTYNHOCTL) pe3ynbTaToB NPOEKTa cTana BO3MOXHA, B NEPBYI0 ovepenb, UMEHHO
6narogaps nogaepxke SWEBOK Industrial Advisory Board (IAB) — cTpyKkTypbl, 06 beanHsIoLLEeN
npeacTaBMTenen KoMnaHuim, NoO4AEPXKaBLUNX MPOEKT.

* SWEBOK Copyright © 2004 by The Institute of Electrical and Electronics Engineers, Inc. All rights reserved.

Copyright and Reprint Permissions: This document may be copied, in whole or in part, in any form or by any means, as is, or
with alterations, provided that (1) alterations are clearly marked as alterations and (2) this copyright notice is included
unmodified in any copy.

Mpoekt SWEBOK nnaHupoBancs B Buge Tpex gas: Strawman (“conoMeHHbIn yenosek”), Stoneman
(“kameHHbIV YenoBek”) u Ironman (“xene3Hbin Yenosek”). K 2004 rogy Gbina BbinyLLeHa Bepcus
Pykosogctea no Ceoay 3HaHuii 3-eli dasbl - Ironman, To ecTb MakcMMarbHO NpUBnmMxeHHas K
OKoHYaTenbHOMY BapuaHTy n ogobpeHHas IEEE B dbeBpane 2005 roga k nybnukauum B kadyectse Trial-
Bepcun. OcHoBHas uenb Tekywen “npobHon” Bepcnn SWEBOK — ynyylwumTb NpeacTaBreHune,
LeNOCTHOCTb U MONE3HOCTb MaTepuana pykoBoACTBa Ha OCHOBe cbopa 1 aHanunsa OTKNMKOB Ha AaHHYI0
BEPCUIO C TeM, YTOBbI BbINYCTUTL (PuHanbHYO pegakuunio gokymenTa B 2008 rogy.

Mo psigy o6ocHoBaHHbIX NpnynH, “SWEBOK siBnaeTcst goctatouHo koHcepBaTuBHbIM® [SWEBOK, 2004,
c.B-2]. Nocne 6 neT HenocpeacTBeHHbIX paboT Hag gokymeHToM, SWEBOK BkntovaeT “nuwb” 10
obnacmel 3HaHul (knowledge areas, KA). MNpu aTom, yto cnpaeeanveo 1 ana PMBOK, gob6aenenne
HOBbIX obnacTten 3HaHun B SWEBOK gocTtaTtoyHo npo3padHo. Bee, yto gns sToro Heobxoamnmo,
3penocTb (MUK, No KpanHen Mepe, SABHbINA U BbICTPbIN NPOLLECC AOCTMXEHUSA 3PENOCTN) U
O6LLENPUHATOCTL* COOTBETCTBYIOLLIEN 061acTN 3HAHWIA, €CNN 3TO HE NPUBEAET K CEPbE3HOMY
ycnoxHeHnio SWEBOK.

* koHUenuus “obwenpuHsaTocTn” - generally accepted — onpegenera B IEEE Std 1490-1998, Adoption of PMI Standard — A Guide
to the Project Management Body of Knowledge

BaxHO noHMMaTb, YTO NporpamMmMHasi MHXeHepna ABAsSeTCHa pa3BmBatoLLencs gucumnnuHon. bonee Toro,
JaHHasi OMCLUMMIIMHA He KacaeTCs BONMPOCOB KOHKPETU3aUMM MPUMEHEHMNS TEX UMM MHbIX A3bIKOB
NporpamMmMmnpoBaHuns, apXUTEKTYPHbIX PELLeHn unn, Tem bonee, pekoMmeHgauun, kacarwwmxcs bonee
UIN MeHee pacnpoCTPaHEHHbIX UM Pa3BMBAOLLNXCHA C TOW U MHOW CTEMEHBIO aKTUBHOCTW/3aMETHOCTM
TexHonorun (Hanpumep, web-cnyx6). PykoBoacTBO K CBOAY 3HaHUN, KakoBbiM siBndeTca SWEBOK,
BKINtoyaeT 6a3oBoe onpegeneHne n onucaHne obnacrern 3HaHUM (HanpumMep, KOHMrypaumnoHHoe
ynpaeneHune — configuration management) u, 6e3ycrnioBHo, ABnseTcs HedocmamoYyHbIM NSl OXBaTa BCEX
BOMPOCOB, OTHOCALLMXCS K BOMPOCaM CO34aHus MPOrpaMmMHOro obecneyeHuns, Ho, B TO e BpeMs
HEeobxo00uMbIM OIS X MOHUMaHUS.

HeobxogMmo oTMETUTb, UTO OAHON U3 BaxkHenwmx uenen SWEBOK sBnsieTcst MMEHHO onpefeneHme Tex
acnekToB AeATeNbHOCTU, KOTOpble COCTaBNAT CyTb NPpodeccun UHXeHepa-rnpospammucma.
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CTpykTtypa n cogepxaHme SWEBOK

Onucanne obnacrten 3HaHnn B SWEBOK nocTpoeHOo No nepapxmyeckoMy NpUHLMMY, Kak pesynbtaT
CTPYKTYPHOW AeKoMMNo3nummn. Takoe nepapxmyeckoe noctTpoeHne obblMHO HaCUUTLIBAET ABa-TPU YPOBHS
AeTtanusaumu, NpUHATLIX ANS NAeHTMdUKaUUM TexX UM UHbIX 06LLEeNPU3HaHHbIX aCNeKTOB NPOrpamMmMHON
nHxeHepuun. MNpn 3TOM, CTPYKTYpa AeKOMNOo3uumm obnacTern 3HaHWi AeTann3mpoBaHa ToMbKo 40 TOro
YPOBHS1, KOTOPbIN HEOOX0AMM AN MOHMMaHUSA NPUPOoAbI COOTBETCTBYIOLLMX TEM U BO3MOXHOCTU
HaXOXOEHNSA UCTOYHMKOB KOMMNETEHLMN N OAPYrMX CNPaBOYHbIX JAHHbLIX U MaTepuanos. B npuHuune,
CuYMTaeTCs, YTO Kak TaKoBOM “CBOA 3HAHWUI” MO NPOrpaMMHON UHXEHEPUM NPeacTaBreH He B
obcyxgaemom pykoBoacTee (SWEBOK), a B NepBOMCTOYHUKAX (KaK yKa3aHHbIX B HEM, TaK 1
NpeAcTaBreHHbIX 3a ero pamkamun) [SWEBOK, 2004, c.1-2].

SWEBOK onucbiBaeT 10 obnacrtei 3HaHWiA:

e Software requirements — nporpamMmmHble TpeboBaHus
Software design — gusanH (apxutekTypa)
Software construction — KOHCTpyMpoBaHWe NporpaMmmHoro obecneveHns
Software testing - TectupoBaHue
Software maintenance — akcnnyatauus (nogaepka) nporpaMmmMHoro obecneveHus
Software configuration management — koHUrypaumoHHoe yrnpaBneHune
Software engineering management — ynpasrneHue B NPOrpamMmMHON UHXEHEpPUn
Software engineering process — npouecchl NPOrpaMmMHON MHXEHePUn
Software engineering tools and methods — MHCTpPYMEHTbI 1 MeToabI
Software quality — ka4ecTBO NporpaMMHOro obecneyeHms

B pononHeHue k HUM, SWEBOK Takke BkntoyaeT 0630p CMEXHbIX ANCLUNINH, CBA3b C KOTOPbIMU

npegcraeneHa kak yHaaMmeHTanbHas, BaxxHas 1 060CHOBaHHast ANA NPOrpaMMHON MHXEHepUn:
e Computer engineering

Computer science

Management

Mathematics

Project management

Quality management

Systems engineering

CTOUT OTMETUTB, YTO NPUHATLIE Pa3rpaHNYeHnst Mexay obnacTamMmu 3HaHU, NX KOMMOHEHTaMM
(subareas) n gpyrumm anemMeHTamMu OCTaTO4YHO NPOU3BOSbHLI. MMpy aToM, B oTnnyne ot PMBOK,
obnacTtu 3HaHnn SWEBOK He Bkno4aloT “Bxoabl” 1 “Bbixodbl”. B onpeaeneHHom cTeneHn Takas
[ekoMno3unLms ceasaHbl ¢ TeM, 4yTo SWEBOK He accoummpoBaH C TOW U MHOW MOAENbIO (Hanpumep,
KM3HEHHOrO LMKIa) nnu Metogom. XOoTs Ha NepBbii B3rNsa4 nepeble naTb obnacten 3HaHmi B SWEBOK
npeacTasneHbl B TpagMUMOHHOM nocnenoBatensHon (kackagHon - waterfall) mogenu, ato He Gonee yem
cnegoBaHue NPUHATON NOCNenoBaTENbHOCTU OCBELLEHMS COOTBETCTBYOLWMX TeM. OcTanbHble obnacTtu u
CTPYKTYpa AeKoMMNo3nummn obnacten npeacraBneHbl B andaBnTHOM Nopsigke.

[nsa kaxxgon obnactn 3HaHu SWEBOK onuckiBaeT kntoveBble akpOHMMbI, MPeAcTaBnsieT obnacTb B
BMAe “nogobnacten” (subareas) nnm Kak nx 4acto HasbiBatoT B camom SWEBOK — “cekunin” n gaet
OEKOMNO3ULMIO KaXKaon cekumm B opme cnmncka Tem (topics) ¢ ux onncaHnem.

YuuTblBasi, YTO CYLLECTBYET Psifi HEOAHO3HAYHOCTEN U (haKTUYECKM OTCYTCTBYET KOHCEHCYC NO
COOTBETCTBYIOLLENA TEPMUHOMOMMM Ha PYCCKOM si3blke, Aariee B KHUre 6yayT MCMONb30BaTbCs Kak
OpUrMHanbHble TEPMUHbI HA aHTMUIACKOM A13bIKe, Tak U Te€ UX NPeACTaBNeHUs NO-PYCCKU, KOTOpbIE
Ka)kyTCsi aBTOpY Hanbonee agekBaTHbIMU B COOTBETCTBYHOLLEM KOHTEKCTE.

Ha pucyHke 1-a npeacTaBneHbl NepBble NATb 00r1acTen 3HaHWM Ha aHINIMNCKOM A3bIKe, Ha pucyHke 1-6
n3obpaxeHbl Te e NATb 0bnacTen Ha pycCKOM A3bIKe.
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PucyHok 1-a. MNepBble natb obnactewn 3HaHni [SWEBOK, 2004, c.1-8, puc. 2]

{ TpeboBanua } [ MpoexTHpoBanue }

[Kouc‘rpyupoaauue] { TecTMpoBanue ] [

Mopnepxka u
JKcnayarauua

Mpakmyeckne
cooGpakeHus

OcHoBb! OcHoBbl OcHoBbI OcHoBbI
TpeGoBaHui MpPOeKTHPOBaHUA KOHCTRYMPOBaHUA TecTMpOBaHUA
KnroyeBble Bonpockl YnpasneHve
Mpovece J MPoeKTHPOBaHUA ] KOHCTRYMPOBaHUeM YPOBHU TeCTHPOBEHMA
Maaneqeﬂmg CTpykTypa Mpakmyeckne TeXHMKA TeCTUPOBAHMS
TpebosaHniA W apXUTeKTypa coobpaxeHna
AHanus AHanus kauecTsa MeTpuin, cBAsaHHbIe
TpebosaHnA W OLigHKa An3anHa € TeTcHpoBaHUeM
Creundmkauma HoTauum gusainHa Mpouecc TecTMpoBaHUA
Tpe6osaHiA P P
YTBe pKAEHUE CTparertm n metoasl
TpebosaHWiA NpoeKTUPOBaHUA

OcHOBbI NOAAEPHKKN
1 3kennyaram

KntoveBble Bonpocbl
NOAAEPKKM
W 3KenyaTaum

Mpouecc

TexHWKA

PucyHok 1-6. MNepBble naTb obnacten 3HaHU Ha pycckoM a3blike [SWEBOK, 2004, c.1-8, puc. 2]

Hackonbko aBTOp B Kypce, nonbiTok nepesoga SWEBOK Ha pycckuii a3blk He NpeanpuHMMarnocs a
3HAYMMOCTb €ro Anst MHOYCTPUM NPOrpaMMHOro 06ecrneyYeHnst CNoXHO NepPeoLeHNTb, AanbHENLINIA
paccka3 o PykoBoacTBe kK CBOAY 3HaHWIA MO MPOrpaMMHON MHXEHEPMM HEOOXOOUMO paccMaTpuBaTh Kak
asmopckull nepesod (c KOMMeHmMapusiMu) Krtodesbix rnonoxeHut SWEBOK. Takon nogxog Hu B KOEM
cny4yae He nogMmeHsieT opurmHansHoro SWEBOK 1 aBnsieTca BCEro nuilb aBTOPCKUM MPOYTEHNEM
nocnegHero. B aTtom nnaHe coenaHHbIl asmopom rnepeeod SWEBOK * HUKak He 3aMeHsiem

riepsoucmoYyHuka.
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PucyHok 2-a. BTopble naTb obnactewn 3HaHuin [SWEBOK, 2004, ¢.1-9, puc. 3]
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Considerations

[ | I I
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KoHUrypaLyiit npoekToB OnpeAeneniie npoueccos MpoekTMpOBaHME
KoHCTpyMpoBEaHME
KoHTpons
KOHHrypaLpni (peaniisauna nnaHa) Oueka npoLieccon TECTUROBAHUE

CONPOBOKLEBHHE

Wsmeperne

OTHETHOCTB MO CTaTyCy

A npoLeccos
KoHpurypawu

W NpoaykToB

Q&30P 1 OLRHKA KOHDWrypELMOHHOE YT EBNEHME
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MpoekTHEIe padoTel }

YNPABNEHUE MHKEHEPHORA
LEATENEHOCTE

KoH¢rypaonHeNt
aygur

3akpeITie (padoT)

MNOAAEmKKE MHKEHEPHEIX
NpOYEcCos

OBECneeHUE KAHECTBA

[V E—— Koni4ecTBeHHAA oueHKa
P A HHXeHepHoI

MO 1 paseepThIBaHIe ResTenLHoCTH [IAYTUE UHCTDYMERTEL

MeTofib! APOrpaMMHoil
HHXEHEpHI

FBPMCTUHECKWE METOAL

DOpMATEHEIE METOAEI

METOAR! MPOTOTHIMPOBAHAA

OCHOBEI KavecTBa

Mpoueccel
ynpasnesna
KaYecTBOM

NpakTiyeckie
cooGpakeHIa

PucyHok 2-6. BTopble naTe obnacten 3HaHum Ha pycckom a3bike [SWEBOK, 2004, ¢.1-9, puc. 3]
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PucyHok 3. CesizaHHble gucumnnuHel [SWEBOK, 2004, c¢.1-9, puc. 3]

NMepeBoa SWEBOK Ha pycckui A3bIK

YuuntbiBas, 4To cyuwiecTByeT paa HeO,D,HOSHa‘-IHOCTeVI n (*)aKTI/I‘-IeCKI/I OTCYTCTBYET KOHCEeHCYC no
COOTBeTCTByIOU.leVI TEPMUHONOIrMM Ha PYCCKOM A3blKe, aree B KHure 6yp,yT MCMNOoJ1b30BaTbCA KakK
opurnHarnbHble TEPMUHbI Ha aHrmMMNCKOM si3bike, Tak U Te UX npeactaBneHna no-pycckn, KoTopble
KaXXyTCA NpeacTtaBnAaloTCA Hanbonee afAeKBaTHbIMK B COOTBETCTBYIOLLEM KOHTEKCTE.

K MomeHTy Havana paboTbl Hag npeactaeneHHbiM nepesogom SWEBOK B 2004 roay, kakux-nnbo gaxe
dparmeHTapHbix nepesogos SWEBOK Ha pycckuin s3bik He CylecTBoBano. B To e BpeMsi, HecMoTpsi
Ha CMOPHOCTb HEKOTOpbIX Nonoxennn SWEBOK, 3HaunMmocTb ero ons nHgycTpmum NporpamMmmMHOro
obecnevyeHns Kak NepBON KOMIIEKTMBHOW MOMbITKA CUCTEMATM3ALMN HAKOMNSEHHBLIX 3HAHU NPOCTO
CNOXHO nepeouennTb. [peactaeneHHbi aanee nepesog SWEBOK - PykoBoacTBo K cBOAY 3HaHMIA MO
NPOrpaMMHON NHXEHEePUN HeobXoaMMOo paccmaTpmBaTb Kak asmopcKul nepesod ¢ 3amedyaHusIMU U
KOMMeHmapusiMu Krrodeabix ronoxeHutl SWEBOK. Takon nogxon HU B KOEM CIyyae He nogMeHsieT
opurnHansHoro SWEBOK u siBnsieTcs Bcero nuilb aBTOPCKMM NPOYTEHNEM NOCHEAHErO.

MpeactaBneHHbii nepesog SWEBOK 2004 Hukak He 3aMeHSET NepBOMCTOYHMKA U CO34aH

Cepreem Opnukom npu yqactum FOpusa Bynys 6e3 kakon-nmbo nogaepxku IEEE nnn gpyrmux cTpyktyp
no cobcTBeHHON nHMumnaTuee B cooTeeTcTBUM co SWEBOK 2004 Copyright and Reprint Permissions:
This document may be copied, in whole or in part, in any form or by any means, as is, or with
alterations, provided that (1) alterations are clearly marked as alterations and (2) this copyright
notice is included unmodified in any copy. NepeBog cooTBeTcTBYIOWMX MaB SWEBOK Bkntovaet
pacLuMpeHuns (3aMeyaHnst 1 KOMMEHTapMK), NOMEYEHHbIe LIBETOM, OTNIMYHBIM OT LiBeTa nepesoaa
opurnHansHoro cogepxxaHna SWEBOK. OcHosHon canT “OcHOB nporpaMMHOn HxXeHepun”
http://swebok.sorlik.ru
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