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nporpamMmMmnpoBaHmnS

[IporpammMHas nHxeHepus (ITPOMBIIIIEHHOE
IpOrpaMMHPOBaHKe) OOBIYHO ACCOLIMUPYETCST C pa3paboTKOM
OOJIBIIIMX U CJIOXKHBIX IIPOTPAMM KOJIJIEKTUBAMU Pa3pabOTUYNKOB

[Tpo6GeMbI CTAHOBIEHUSI Y PA3BUTHS OTPACTH AESATETHHOCTU —
BBICOKAsi CTOMMOCTH ITPOTPAMMHOTO 00ecreYeHUsI, CJIOKHOCTh
ero CO3/IaHMsI, HeOOXOITMMOCTD YIIPaB/I€HUS U
IIPOTHO3WPOBAHMUS TPOLIECCOB Pa3pabOTKU

KoHer, 60-x — Ha4a0 70-X rof,0B MPOLLJIOTO BeKa — MEePBbIX
KPH3UC IMTPOTPAaMMUPOBaHUSI, KOTOPBIU MPOSIBUJICS B TOM. YTO
CTOUMOCTH ITPOTPAMMHOTO 0OecTiedeHUs CTajia MPUOIKAThCS
K CTOMMOCTH arIapaTypsl («Kenesa»)

[lenb mMpOrpaMMHOM MH)XXE€HEPUH — COKpAllleHrue CTOUMOCTH
MpOrpaMm



/—\ E———

/

cTtopus

TepmuH - software engineering (nmporpaMMHast UH)XeHepHsi) - BiepBbie ObLT
03By4YeH B OKTI0pe 1968 roga Ha KoHpepeHnyn mogkomutetra HATO mo Hayke
u Texuuke (r. [apmui, Tepmanust). PaccmaTpuBaivcs mpo6aeMbl
IIPOEKTUPOBaHUH, paBPaé)OTKI/I, PACIIPOCTPAHEHUS Y NOAJEPXXKHU IPOTrPaMM.
'Tam BriepBbIe ¥ TPO3BYyYal TEPMHH «IIPOTrPaMMHasi MH)XXeHepHUsi» KaK
HEKOTOpasi JUCLUIUIMHA, KOTOPYIO HaZI0 CO34aBaTh U KOTOPOM HAZ0
PYKOBOJCTBOBAThCSI B PELlIEHUHU TTepevYHCIeHHbIX TPO0ieM

[To3>xe B JIoHIOHE COCTOsIACh BCTpeYa 22-X PyKOBOAUTE e MPOEKTOB IO
paspa6otke I10. [[pumeHsIOLMIeCS MPUHITAIIBI M MeTObI pa3paboTku 110
TpeOOBa/IM MOCTOSTHHOTO YCOBepilleHCTBOBaHUs. Ha BcTpeye Obiia
npeiokeHa Koumenuys >xusHenHoro ukia [1O (SLC - Software Lifetime
Cycle) kak rmocie1oBaTeIbHOCTH LIATOB-CTaUi, KOTOPbIE HEOOXOAHUMO
BBITIOJTHUTH B MpOIiecce co3AaHus U akcrutyatanmu [10O.,

B 1970 1. Y.Y. Poiic (W.W. Royce) nipousBen naeHTUPHUKAIINIO HECKOTBKUX
CTaIWU B THITUYHOM IIMKJIe ¥ ObLIO BBICKA3aHO MPETIOIOKEHHE, YTO
KOHTPOJIb BBITIOJIHEHUS CTAQAUN MTPUBEJIET K MOBbIlIeHH 0 KavyecTBa [10 u
COKpAIIIeHHUI0 CTOUMOCTH Pa3pabOTKH.
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[ lpeanochbInkn

IToemopHoe ucnoasv3oearue koda (ModyavbHoe
npozpammupoeaHue)

Pocm caoncHnocmu npozpamm (cmpykmypHoe
npozpammupoeaHue)

Moodugukauusa npoepamm (OOII)
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nporpaMmMupoBaHue

[IpoGnema. Ha mepBbix 3Tamax cTaHOBIEHUSI TPOTPAMMHOM WH)XeHEPHUH ObIJI0 OTMEYEHO, YTO
BBICOKAsi CTOMMOCTb IMIPOTPAMM CBSI3aHA C pa3paboOTKOM OAMHAKOBBIX (MK MTOXOXKHUX) PpparmMeHTOB
KO/Ia B Pa3/IMYHBIX TPOrpamMMax. BbeI3BaHO 3TO OBLIIO T€M, UTO B PAa3/TMYHBIX IPOrPaMMax KaK YacTH
STHX MMPOTPaMM PeIlaTuCh OJUHAKOBbIE (MU MIOXO)KHE) 33/Ia4H: PellieHre HeTMHEeMHBIX
yPaBHEHUM, pacyeT 3apab0OTHOM IJIaThI, ... icmonib3oBaHMe MPY CO3JaHUH HOBBIX POTrPaMM paHee
HAIMMUCAaHHBIX GParMeHTOB CY/IUIIO CYLIECTBEHHOE CHIDKEHHE CPOKOB U CTOUMOCTH Pa3pabOTKH.

[71aBHBIN IPUHLIMI MOZY/IBHOTO TPOTPAMMHUPOBAHUSI COCTOSLT B BbIZIe/IEHUH TaKUX GParMeHTOB U
odopMieHUM UX B BUe Moayei. Kaxaplii Mogynb cCHabXasicsi OMMCaHUEeM, B KOTOPOM
YCTaHABIMBAIMCH NMPABUJIA €T0 UCIIOIb30BaHUsI — HHTepdetic moayns. MaTepdeiic 3agaBan cBsi3u
MOZY/Is1 C OCHOBHOM ITPOTPaMMOM — CBSI3U O JAHHBIM U CBSI3M 110 yIIpaBieHUo0. [Ipu aTom
BO3MOXXHOCTb IIOBTOPHOT'O UCIIO/Ib30BAHUSI MOZly/Iel onpezesisilach KOTUYeCTBOM U CJIOXKHOCTBIO
STUX CBsSI3€H, I HACKOJIbKO DTH CBSI3U YIa/I0Ch COIJIACOBBIBATh C OpraHU3aliel JaHHbIX U
yIpaB/IeHUsI OCHOBHO# nmporpaMmMbl. Hanbosiee mpocThIMU B 3TOM OTHOLIEHUH OKa3aIMCh MOJY/IH
pelleHrs] MaTeMAaTU4YeCKUX 3aJa4: PelleHUs] yPaBHEHUI, CUCTEM YPaBHEHUMH, 3a/1a4 ONTUMHU3aLI1HN.
K HacTosiiieMy BpeMeHY HaKOIUIEHBI U YCIIEITHO UCTTOIb3YIOTCS 00/Iblie OMOIHMOTEKH TAKUX
Mogyneu. [l1s1 MHOTMX JpyTyMX TUIIOB MOJy/iel BO3MOYXXHOCTb MX ITOBTOPHOTO MCIO/Ib30BaHUS
OKazasiach Mpo0OIeMaTUYHOM B BUAY CJIOXKHOCTH UX CBsI3€l C OCHOBHOM Iporpammoii. Hanmprmep,
MOZy/Tb PacyeTa 3apIUIaThl, HAMMCAHHBIHN 111 OHOU PUPMBI, MOXXET He TIOJOWTH JJIs1 IPYTOMH, T.K.
3apIuIaTa B 3TUX GUPMaxX pacCYMTHIBAETCS HE BO BCeM OJMHAKOBO. [l0BTOpHOE McIonb30BaHMe
MOZy/el CO CJIOKHBIMHU UHTepdeiicaMu SIBISIETCS JOCTAaTOYHO aKTYa/IbHOU U TO celi feHb. [lis ee
peliieHust pa3pabaThIBAIOTCA ClielraabHbie GOPMbI (CTPYKTYPBhI) TIPEACTABIEHUST MOAY/IEH U
OpraHM3aluM UX UHTepdeiicos.
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PETOYKTYpDHOE

nporpaMmmMmpoBaHmne

[TpoGnema. Crenyromuiuii 3Tan Bo3pactaHust ctrouMocTu [10 6b11
CBsI3aH C IIePEeX0/IOM OT Pa3pabOTKU OTHOCUTETHBHO ITPOCTHIX
IPOrpaMM K paspabOTKe CI0XKHBIX IIPOTPAMMHBIX KOMILIEKCOB.
C/I0)KHOCTD TAKKMX KOMIUIEKCOB OIl€HHUBAJIACh CIAYIOIIMMU
ITOKa3aTeIsAMU:

® bosbiiioit 06beM Koa (MU/THOHBI CTPOK)

® bosbiiioe KOTMYECTBO CBsSI3eli MEXY d/IeMEeHTaMH KO/ia

® bBosbilioe KOIMYECTBO Pa3pabOTYNKOB (COTHU Y€T0BEK)

® bBosbilioe KOTMYEeCTBO MOIb30BaTe e (COTHU U THICSYH)

® /InuTebHOE BpeMsI UCIIO/Tb30BAHUS

I1J1s1 TAaKKX CJIOXXHBIX ITPOTPAMM OKa3a/I0Ch, YTO OCHOBHAS YaCTh UX
CTOMMOCTU TTPUXOAUTCS He Ha CO3/IaHWe TIPOrpaMM, a Ha X
BHeJpeHMe U dKCIUTyaTaluio. [1o aHaioruu ¢ mpoMblIlIeHHOMU
TEXHOJIOTHEN CTAaTh TOBOPUTH O YKU3HEHHOM ITUKJIE TPOTPAMMHOTO
MPOAYKTA, KaK O MOC/IelOBAaTe/IbHOCTH ONpeie/IeHHbIX 3TAaloB: 3Talla
MPOEeKTUPOBaHUS, Pa3pad0OTKH, TeCTUPOBAHUS, BHEIPEHUS U
COTIPOBOX/IE€HUSI.
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PCTOYKTYpHOE

nporpaMMmMpoBaHmneE

JTan CONPOBOXXAEHUS MPOrPAaMMHOI0 KOMILJIEKCA BKJIFOYaJI AeUCTBHUS 10 UCIIPAB/IeHUIO
oMOOK B paboTe MPOrpaMMbl U BHECEHUIO U3MEHEHUI B COOTBETCTBUHU C
VM3MEHUBIIUMUCS TPeOOBaHUSMU MO/Tb30BaTe/IEM.

OcHOBHast TPUYMHA BBICOKOM CTOMMOCTH DTAla COMPOBOXKAEHUS — TPOTPaMMBbI ObLITH
TJIOXO CITPOEKTUPOBAHBI — TOKYMeHTAaLMsI Obl/la He MOHSATHA U He COOTBETCTBOBAJjIa
MPOrPaMMHOMY KOZAY, & CaM POTPAMMHBIH KO ObI/T O4€Hb C/IOXKEH U 3aITyTaH.

Takum 06pa3om, Hy)XHa OblJIa TEXHOIOTHSI, KOTOPast 00eCIeYUT «IIPABUIBHOE»
IIPOEKTUPOBAHME U KOAVWPOBaHUE.

OcHOBHbIe IPUHIUIIBI TEXHOJIOTUM CTPYKTYPHOT'O MPOEKTUPOBAHUS U KOOUPOBAHUS:

® Hucxopsiuee GpyHKIMOHAIBHOE TPOEKTHPOBAHUE, TPU KOTOPOM B CHCTEME BBIJIEJISTIOTCS
OCHOBHbI€ QYHKIIMOHA/IbHbBIE MIOJCUCTEMBI, KOTOPbIE IIOTOM Pa30HUBAIOTCS Ha MOACUCTEMBI
U T.1. (IPUHLMI «Pa3fesisiii ¥ BIACTBYIO»)

® [IpumeHeHMe cielaIbHBIX I3bIKOB IPOEKTUPOBAHUS U CPeJCTB aBTOMATHU3aL[ U1
VICII0JIb30BaHUS DTUX SI3BIKOB

L ,H,I/ICL[I/II'[}II/IHa NPpOEKTHUPOBAHUSA 1 paBPa6OTKI/IZ IJIaHPpOBaHNE U TOKYMEHTHPOBaHHUE
MMPpOEKTa, InogAepiXKKa COOTBETCTBHE KOJd HpOeKTHOﬁ AJOKYMEHTAINHU

® CTpyKTypHOe KoAupoBaHue 6e3 goto
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bEKTHO-OPUEHTU HHOE
nporpaMmmMmpoBaHue

[Ipo6nema. Cneaytoiasi mpobaeMa pocTa CTOMMOCTY ITPOTPAMM Obljla BhI3BaHA TEM,
YTO U3MEeHEeHHe TPeOOBAHUI K MPOTrpaMMe CTa/Tkd BOBHUKATh He TOTBKO HA CTAAUHU
COTIPOBOXK/IEHWSI, HO Y HAa CTaJJ¥l IPOEKTHUPOBAHUS — TTpo6IeMa 3aKa3urKa, KOTOPBIH
He 3HaeT, 4To OH xo4eT. Co3aHMe MNPOrpaMMHOTIO IPOJyKTa MPeBPAaTHUIOCH B €r0
IIepMaHeHTHOe IlepenpoeKTHpOoBaHKe. BO3HMK BOIPOC, KaK MPOeKTUPOBATh U MHUCATh
MIPOTrPaMMBbI, YTOOBI 00eCTIeYUTh BO3MOXXHOCTh BHECEHU U U3ME@HEHUH B TPOrPaMMy, He
MeHsIsI paHee HallMCaHHOTO KOAA.

PelrtenrieM 510 Ipo6/1€MBI CTA/I0 UCIIO/Ib30BaHME MOAX0/a UK METOIA, KOTOPBIM
CTa/T{ Ha3bIBaTh 00 bEKTHO-OPUEHTUPOBAHHBIM ITPOEKTHPOBAHUEM U
nporpammupoBaHueM. CyTh ITOAX0/Aa COCTOUT B TOM, YTO BBOAMTCS ITOHSTHE K/Iacca KaK
pa3BUTHE TTOHSTHSI MOZYJISI C OTIPEIeIEHHBIMHU CBOMCTBAMH U ITOBEIEHUEM,
XapaKTEePU3YIOIIUMU 00SI3aHHOCTIMU K1acca. KaKaplil Kjlacc MOXKET ITOPOXKIATh
0O'BEKTHI — DK3EMIUIAPHI JAHHOTO K1acca. [Ipy aToM paGoTaloT OCHOBHBIE IIPUHIIMITHI
(mapagurmer) OOITT:
® MHukancyrsauus — o6beIuHeHHE B KJIacce JAHHbIX (CBOMCTB) M MeTOA0B (Impoueayp
00paboTKH).
® HacnemoBaHue — BO3MOXXHOCTb BbIBOJIa HOBOTO KJIacca U3 CTapPOro C YaCTUYHBIM
M3MeHeHHUeM CBOMCTB U MeTO0B

® [lomumopdusm — onpeneneHre CBOMCTB U METOAOB 00BEKTA IO KOHTEKCTY
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HekoTopble BbIBOALI

[TporpamMmmHas us)xeHepust (MU TEXHOIOTHS TTPOMBIIIIEHHOTO
IPOTPAMMHUPOBAHMS) KAaK HEKOTOPOEe HAMpaBieHe BO3HUKIIO U
$bopMHUPOBaNIOCh O], IaBIEHHEM POCTa CTOMMOCTH CO3/IaBa€MOT0
MIPOrPAaMMHOTO 00ecIieuyeHUs.

[71aBHas 11e/1b TOM 06/1aCTH 3HAHUM — COKpAllleHHe CTOUMOCTH U CPOKOB
Pa3pabOTKU MPOTrPaAMM.

[IporpaMmMHas HHXeHepusl MPOILLIAa HECKOJIBKO 3TAllOB Pa3BUTHS, B IIpPoOLiecce
KOTOPBIX ObLTH ¢HOPMYTUPOBAHbI PyHIAMEHTATbHbBIE TPUHIATIBI U METOMBI
pa3pabOTKH MPOrPaMMHBIX TPOIYKTOB.

OCHOBHO¥ NPUHLUI TPOTPAMMHOU UH)XeHePHUH COCTOUT B TOM, YTO
IIPOTrPaMMBbI CO3JAIOTCS B Pe3y/IbTaTe BBINIOTHEHUS] HeCKOJIbKUX
B3aMMOCBSI3aHHBIX TAIOB (aHA/IM3 TPeOOBAHU, IPOEKTUPOBAHUE,
pa3paboTKa, BHepeHHe, COMTPOBOXKIeHeE), COCTAB/SIONINX YXU3HEHHBIN I[UKIT
IIPOrPaMMHOTIO IPOJYKTA.

dyHmaMeHTa/TbHBIMU METOIAMH TTPOEKTUPOBAHUS U Pa3pabOTKU SIBISIOTCS
MOAY/IbHOE, CTPYKTYPHO€E Y 00 beKTHO-OPHUEeHTUPOBAHHOE NMTPOEKTHPOBaHME U
IIPOrpaMMHPOBAHME.
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Bropoit kpuauc

nporpamMmMmnpoBaHunS

Py6exx 80-90-X romoB oTMeYaeTcss KaK HAavyasIo
MHPOPMAITMOHHO-TEXHOJIOTUYE€CKON PEBOJTIOIINH,
BbI3BAHHOU B3PBIBHBIM POCTOM UCIIO/Ib30BAHUS
MHPOPMAIIMOHHBIX CPEICTB: ITIePCOHAILHBIN KOMITBIOTEP,
JIOKa/TbHBIE U T/I00a/TbHbIE BRIYUC/TUTETbHBIE CETH,
MOOM/IbHAsA CBSI3b, JJIEKTPOHHASA MOYTY, Internet u T.1.

CIIA Tpatut exxeromHo 60see $200 MIpA,. Ha Oojee yeM
170 ThIC. MpoeKTOoB paspaborku [10 B chepe IT; 31,1% u3
HUX 3aKPbhIBAIOTCSI, TAK U HE 3aBEPIIUBIINCH; 52,7%
ITPOEKTOB 3aBEPIIAIOTCS C ITPEeBbILIeHUEM
nepBOHAYaIbHBIX OIIEHOK OI0/KeTa/CPOKOB 1
orpaHUYeHHON PYHKIIMOHAIBHOCTHIO; TIOTEPU OT
HezormorydeHHOro 3¢ dekra BHeapeHust [10 usmepsrorcs
TPUJUTMOHAMM.



CtaTtucTtuka no 30 000 npoekTam no
pa3paboTtke 10 B amepmnKkaHCKMUX KOMMNaHUAX

[IpoBaneHHbIE [IpobnemHBIE Ycnentseie
2004 S 51%
2000 [ 49%
1995 [N 46%
1904 [N 53%

YcnenrHbie TpOeKTh — BOBPEMSI M B paMKax OromKeTa ObUT BHITIOTHEH BECh
HaMe4YeHHBIH PPOHT paboT

[Tpo6GieMHBIE TPOEKTHI — HApYLIEHUE CPOKOB, Tlepepacxof, OromKeTa v/ umm
cesany He BCe, YTO TpeO0BaIoCh

[TpoBasieHHBIE MPOEKTHI — He OBLTU JOBEIEHbBI 10 KOHIIA U3-3a Iepepacxoja
CcpencTB, OI0KeTa, KaueCcTBa.



WHW

«MporpaMmmMHast UHXeHepusi»

YcTaHOB/IEHME U MCITOIb30BaHe 000CHOBAHHBIX MH)KEHEPHBIX
IIPUHIMIIOB (MeTOA0B) ist 9SKOHOMHOTO mosydenust [10,
KOTOpOE HaJIeXKHO M paboTaeT Ha peajbHbIX MalirHax [Bauer
1972].

Ta popma urKeHepHH, KOTOPAs IIPUMEHSIET IIPUHIIUIIBI
HHOOPMATHUKH (computer science) ¥ MaTEMATHUKU JJIsT
penTabenbHoro peinenus mpobaem 10 [CMU/SEI-go- TR-003]

[IpriMeHeHMe CHCTeMAaTUY€eCKOI0, IMCIIUTIMHUPOBAHHOTO,
HM3MepsieMOro MoaxX0/1a K pa3paboTKe, HCIOTb30BAHUIO U
conpoBokaeHuto I10 [IEEE 1990].

JIicIMIUINHA, 11e/TbI0 KOTOPOU SIBSIeTCS CO3JaHue
kKadyectBeHHOTO 10, KOTOpOE 3aBepiraeTcs BOBpeMsl, He
IpeBbILIAET BbIJe/IEHHbIX OI0)KETHBIX CPEJICTB U
yZIOBIETBOPsieT BbhIIBUTaeMbIM TpeboBaHusM [Schach, 99].



YT0 Takoe nporpamMmHas i

NMHXeHepuq ?

Yto Takoe mmporpaMMHoe obecrieuenue (software)?
YTo Takoe mporpaMMHast MH)XXeHepus?

B uem oTin4ue MporpaMMHON HHXXEHEPUH OT
nHopMaTHKH (computer science)?

B yem oTnn4dre nporpaMMHOM MH)XXEHEPUU OT JPYTUX
WHXEeHepUi ¢

YTo Takoe MeToAbI IPOrPAaMMHON MH)XXEHEPUU ?

Yrto Takoe CASE (Computer-Aided Software
Engineering)?

Kakumu cBoticTBamMu 00s1ajiaeT Xopoliasi iporpaMmma?



UTto aMmMHoe
obecne4yeHue ?

NPOrpasMMmupoB A 1

A
NPOrpaMMMPOBaMA 2

Asbix
NPOrPAMMUPOBAHMA N




Y10 Takoe nporpaMMHas

NMHXeHepuna??

[IporpaMMHast UH)XeHepHus1 — 3TO MHXXeHepHas AMCLUTIINHA, KOTOpast
CBsI3aHa CO BCeMU acreKTaMmu npounsBoacTiBa [ 1O oT Ha4anbHBIX CTaAuM
CO3IAHUSA CITeIMPUKAIIMH 10 TTOITePYKXKHA CUCTEMBI ITOC/Ie CAAYU B
SKCIUTYaTALUIO.

HMmwxenepHas gucuurinHa. VIH)XXeHepsl — 3TO Te CneuaIuCThI, KOTOPbIe
BBITIOJTHSIIOT MPAKTUYECKYI0 PAaOOTY U JOOUBAKOTCS MPAKTUYECKUX
pe3ynbratoB. MHkeHepsl pabOTAIOT B yC/IOBUSIX OTPAHUYEHHBIX PeCYyPCOB:
Bpe€MeHHbIX, PMHAHCOBBIX U OPraHU3AILMOHHBIX (000PyZIOBaHME, TEXHUKA,
oau). VIHBIMH C/I0BaMH, MTPOAYKT IO/DKEH ObITh CO3/IaH B YCTaHOB/IEHHbBIE
CPOKH, B PaMKaXx BbI/Ie/IEHHBIX CPE/ICTB, 000PYIOBAHUS U TIOJEH.

Bce acniexTsl npousBoacTsa [10. [IporpamMHas nHxeHepysi 3aHUMAETCSI He
TOJIBKO TEXHUYECKUMU BorpocaMu npowusBogcTBa [10 (cneruduimpoBanme
TpeOOBaHUM, TPOEKTHPOBAHHE, KOAUPOBAHHUE,...), HO U YIIPaB/IeHUEM
IIPOrPaMMHBIMU IIPOEKTAMU, BKJIX04ast BOIIPOCHI IUVIAHWPOBAHMS,
dbUHAHCUPOBAHUS, YIIPABIeHMs KOJJIEKTUBOM U T.7. Kpome Toro, 3amaueii
MIPOrPAaMMHOM UH)X€HEPHUHU SIB/ISIeTCSI pa3pab0TKaA Cpe/iCTB, METOAOB U TEOPUU
IJIS1 IO IePXKKU ITpoLecca npoussoacTsa [10.
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4EM OTJINYHNA OT

MHAPOPMATUKAN?

Mudpopmaruka (computer science) 3aHUMAeTCsI TEOpHEN U
MeTOJAaMH BbIMHUCIUTETbHBIX U IIPOTPAMMHBIX CUCTEM, B TO
BpeMs KaK MporpaMMHasi MH)KeHepHs 3aHUMAeTCsT
MpaKTU4YecKUMU nmpobaemamu co3ganus [10.
MudpopmarTrKa coCTaB/sIeT TEOpETHYECKUE OCHOBBI
MPpOrpaMMHOU MH)XeHePHUH U UHXKEHeP IT0 TIPOTPAMMHOMY
oOecredeHUIO JO/DKeH 3HaTh UHPOPMATHKY.

MuadopmaTrka — 3TO He € IUHCTBEHHbIN TeOpeTUIYeCKUN
dyHZAMEHT MPOrpaMMHOM UHXeHEePUH, T.K. KPyT
npo06JieM, CTOSIIITUX TTepe]T IPOTPAMMHbBIM HH)XeHepOM
3HQUUTEIbHO IIHPE MPOCTO HAITMCAHUS TIPOTPAMM. JTO
ellle yrpaBjaeHrue GUHAHCAMH, OpPraHU3aIHs padoT B
KOJIJIEKTUBE, B3aUMOIEICTBHE C 3aKa3YHUKOM H T.]I.



dem oTnn4yme oT Apyrnx

NHXEeHepumn?

OT/iMyre NpOrpaMMHOU UHXXEeHEPHUU OT APYTrUX
MH)XXEeHepUIl UTHTePECHO IPEeXe BCero C TOYKU 3pEeHUs
IBYX BOIIPOCOB:

® [louemy 107151 TPOBaIBHBIX TPOEKTOB B TPOT'PAMMHOM

WH)XXeHEePUU TaK BeJIMKA 10 CPABHEHUIO C IPYyTrUMU
VH)XXEeHEePUSIMU ?

® MOXXHO /1M B IPOrPaMMHOU UHXXE€HEPUU ITPUMEHSITh
OIBIT APYTUX UHXXEHEPUU ¢



eToAbl NPOrpaMmMH

NHXXEHEePUn

Mertog mporpaMMHO#T HTH)XeHEePUH — 3TO CTPYKTYPHBIH MMoaxo[, K co3aanuio [10, KoTopsIil crtoco6CTBYeT
IIPOU3BOJCTBY BBICOKOKAYECTBEHHOTO MPOAYKTa 3P PEKTUBHBIM B dKOHOMHYECKOM acIieKTe croco6oM. B atom
oTipeJie/IeHUH eCTh JB€ OCHOBHbIE COCTAB/IsIOIIE: (2) CO3aHMe BBICOKOKAaYeCTBEHHOTO MPOAYKTA U (6)
SKOHOMHYEeCKH 3P PEeKTUBHBIM CITIOCOOOM.

HauuHas ¢ 70-X roZioB cO3[JaHO JOCTATOYHO MHOTO MeToz0B pa3pabotku [10. Haubosee nsBecTHBI:

Metop cTpyKTypHOTO aHaau3a u npoexktuposanus Tom JJeMapxko (1978)
MeTop CyLHOCTh-CBsI3b IIPOEKTUPOBaHUS MHPOPMALIMOHHBIX crcTeM YeH (1976)
MeTopz 06 BeKTHO-OPHUEHTUPOBAHHOTO aHau3a byd (1994), Pam6o (1991)

MeTog mporpaMMHOU MHAYCTPUU OCHOBAH Ha uzee co3nanus mogenei [10 c mosTanHpiM
npeoOpa3oBaHUEM STHUX MOJie/iell B MPOrpaMMy — OKOHYATE/TbHYIO MOJie/Th pelllaeMoi 3aa4u. Tak, Ha
aTare crenrudUKaIMN CO3JaeTCsl MOZie/Th — ONTMCaHKe TpeOOBaHU M, KOTOPas iajiee peoOpasyeTcs B
mMozeb poekTa [10, mpoeKT — B mporpaMmHbIi Kof,. [1pyu 3TOM BOKHO, 4TOOBI MOZIE T METOA
MIpeACTABISUTUCH 'PadrUUeCKH C TOMOLIBI0 HEKOTOPOTO SI3bIKA MIPeCTABIEHUST MOJeIei.

MCTO,ILI)I AOJDKHBI BKUITIOYATDh B cebs caenyroume KOMIIOHEHTHI:

Omnrcanue Mogesneil CHCTEMbI M HOTALIMS, UCTIOIb3yeMast [JIsl OTMCAHUsI STUX Mogeiel (HanpuMep, 00 beKTHbIE
MOZe/TH, KOHeYHO-aBTOMAaTHbIE€ MOJE/U U T.,.)

[TpaBua ¥ orpaHUYeHMsI, KOTOPbIE HAJIO BBIMTOIHATH MIPHU Pa3paboTKe Mojesiel (HarpuMep, KaXKablii 00bEKT JO/DKEH
VIMETh OJJMIHAKOBOE UM$)

PexoMeHalIMM — 3BPUCTHUKH, XaPAKTEPHU3YIOL[HE XOPOIIKE IPUEMbBI IIPOEKTUPOBAHKSA B IJAHHOM MeTo/ie (CKaKeM,
PEKOMEHJALIMSA O TOM, YTO HH Y OAHOTO 0OEKTA HE JODKHO ObITh GOJIblIe CEMH MOA00BEKTOB)

PyKOBOACTBO 10 IPUMEHEHHIO METOjAa — OMHUCAHHE TIOC/IeJOBATEIbHOCTU PaboT (JeCTBHIT), KOTOPbIE HAJO
BBITTOJIHUTH JIJIsI TIOCTPOEHUST Moziesiel (Bce aTpubyThl JO/DKHBI ObITh 3aJl0KYMEHTHPOBAHBI JI0 OIpe/ie/IeHHs OTlepalivi,
CBSI3aHHBIX C STUM OO'BEKTOM)



TO Takoe CASE?

CASE - Computer Aided System Engineering - pa3iu4HOT0 pojia MHCTPyMEHTA/IbHbIE TPOTPAMMBI,
VICIIO/Ib3yeMble JIJIsl MO JePXXKH Ipoliecca CO3AaHUs TPOrpaMm

CASE cpencTBa MoryT O6bITh KTaCCUUIIMPOBAHBI IO HECKOJIBKMM ITPU3HAKAM:

1o ypoBHIO IpUMeHEeHUS:

e Upper CASE -cpeacTBa aHann3a TpeGOBaHMiA

e Middle CASE - cpezacTBa MpOEKTHPOBAHUS

e Low CASE - cpeacTBa pa3pabOTKy IPUIOKEHUH
CneuuanusupoBaHHbIe

e CpeacrBa MPOEKTUPOBAHUS 06a3 ZAHHBIX

e CpexcrBa pemH)XUHUPUHTA (BoccTaHoBIeHwst) Mogeru (popmuposanre ERD Ha ocHoBe ananusa cxem B/l nnn
dbopMHUpOBaHUs fUarpaMM Ha OCHOBE aHA/TM3a MPOTPAMMHBIX KOZIOB)

BcriomorarenbHbie

e [IraHmpoBaHMS U yIIpaB/ieHUs TPOEKTOM

e KoHdurypaimoHHOro yrpaBaeHust

e TectupoBaHus

WurerpupoBannbie CASE oxBarbeIBaroT Bee aTarmsl U pouecchl co3ganus [10 ot aHanm3a Tpe6oBaHMiA
ZI0 TeCTUPOBAHUS U BBIMTYCKa JOKyMeHTanuu. MiuTerpupoBanubsie CASE BbICTynaloT, Kak MpaBUiIo, B

BU/Ie HAOOPA COT/IACOBAHHBIX MO UHTepdeiice CpeACTB, MpeAHA3HAYEHHbBIX /IS TOIePXXKH OTAeTbHbIX
dTaNoB Mpouecca.

[Tpu Be160pe CASE cpencTB ciiefyeT pyKOBOACTBOBATHCSI OCHOBHBIM ITPUHLIMITOM: CHAa4Ya/ia METO/
co3panus 110, a morom — CASE cpencTBa, mprMeHUMBbIe AJisl STOTO METOZaA.
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CBoWUCTBa XOPOLLEN NporpamMmmbil

BeimonmHeHre PyHKIIMOHATBHBIX TPeOOBAHUA

CooTBeTcTBHE HePyHKITMOHATBHBIM TPEOOBAHUSIM:
® CompoBoxaaeMocThb (maintainability)

® HagexxHocts (dependability)

® DddexTuBHoCTs (efficiency)

® Yno6cTBO Mcmoib3oBaHus (usability)



odpeCCUOHanbHbI

aTn4eckne TpeboBaHuA

CrienmaiuCThI MO TPOrPaMMHOMY 0OecrieYeHHI0 PabOTaIOT B OTIpeje/;IEHHOM ITPAaBOBOM
Y COLLUAIBHOM OKPY)X€HUHU, HAXOAATCS MOZ, AeUCTBHEM MeXAYHAPOAHBIX,
HAIIMOHAJIBHBIX U MECTHBIX 3aKOHOIATE/ILCTB.

Ho BmecTe ¢ TEM, IIPOTPaMMUCTBI HE MOT'YT PYKOBOACTBOBATHCA TO/IBKO MOPa/IbHBIMH
HOPpMaMH1 U OPpUINUYECKHUMHU OT'PaHNYE€HUAMU, T.K. OHHN OOBIYHO OBIBAIOT CBSI3aHbI
0o0Jiee TOHKUMU HpO(l)ECCI/IOHaJII)HBIMI/I 00s13aTe/IbCTBAMU:

® Konu NAEHINAJIBHOCTD — ITPOTPaMMHBbI€ CITENUATHUCTDI JO/DKHBI YBAXKATh
KOHPHAeHIAa/IbHOCTDb B OTHOILIEHUHM CBOMX pa6OTO,ILaT€JIeIL/,I NI 3dKa34YMKOB HE3aBHUCHMO
OT TOT'O, IMOAITNCBHIBAJIOCH T UMHU COOTBETCTBYHOLLEE COT/IallIEHUE.

® KoMneTeHTHOCTh — IPOTPAMMHBIN CHEUaTHUCT He JO/DKEeH 3aBbIIIATh CBOM UCTUHHBIN
YPOBEHBb KOMITETEHTHOCTH U He TO/DKEH CO3HATETBHO OpaThes 3a paboTy, KOTOpast 3TOMY
YPOBHIO HEe COOTBETCTBYET.

® 3auMTa UHTE/UIEKTYaIbHOM COOCTBEHHOCTH — CTIEIUATUCT JO/DKEH COOTIONATH
3aKOHOJATENHCTBO U MTPUHIIMIIBI 3aLUTHI MHTE/JIEKTYaJTbHOM COOCTBEHHOCTH MPU
VICIIO/Tb30BAHUM YY)KOM MHTEJIEKTYa/IbHOM cOOCTBeHHOCTH. KpoMe TOTo, OH JO/DKeH
3aIIUILATh MHTE/UIEKTYa/IbHYI0 COOCTBEHHOCTH paboTomaTe sl U KJIUEHTA.

® 3noynorpebiieHre KOMITBIOTEPOM — MPOTPAMMHBIHN CIEIIUATTUCT He JODKHbI
3/I0yTIOTPEeO/ISITh KOMITBIOTEPHBIMH PeCypcaMy PabOTOAATEST MJTA 3aKa3UHUKa



- Kooekc atukun IEEE-CS/ACM

KO,U,EKC OTHUKHN N HpO(l)ECCI/IOHa]IbHOﬁ MMPpaKTHUKHU HpOFpaMMHOﬁ HNH)XX€HEepUn

PaspaGotunku: ACM (Association for Computing Machinery - Accoumariust o BEIMUCTATETEHON
texuuke), [EEE (Institute of Electrical and Electronic Engineers - MHCTUTYT HH)XeHEPOB 110
aneKTpoTexHuke u anekrponurke) u BCS (British Computer Society - BpuTatnckoe KOMIbIOTEPHOE
00611eCTBO)

8 IPpUHLIVIIOB

1. OBLHECTBO - mporpaMMHble MH)XeHePbI OyZyT 1eiCTBOBATh COOTBETCTBEHHO OOLIIECTBEHHBIM HHTEPECAM.

2. KIIMEHT U PABOTOZIATEJIb - nmporpaMMHbIe MH)KeHEPHI OyAyT AeiiCTBOBATh B MHTEepecax KJIMEHTOB U
paboTozaresisi, COOTBETCTBEHHO OOLIeCTBEHHBIM MHTEPECAM.

3. [IPOZIYKT - mporpamMmHbIe MH)KeHEPHI OyAyT Z0OUBATHCS, YTOOBI IPOU3BeJeHHbIE MU IIPOAYKTHI U X
MOZUPHUKALMH COOTBETCTBOBAJI BBICOYANIIINM MTPOdECCHOHATBHBIM CTAaHAAPTaM.

4. CY)XKAEHUE - mporpamMMHble MH)XeHEePhI OyAyT ZOOUBATHCS YeCTHOCTH M HE3aBUCUMOCTH B CBOUX
po¢eCCOHANTBHBIX CYXKIeHUSIX.

5. MEHE/DKMEHT - meHemkepbI v TUePbI TPOTPAMMHBIX HH)KEHEPOB OYyT PYKOBOACTBOBATHCS dTHYECKHUM
MIOJXOZIOM K PyKOBOZCTBY pa3paboTKoi u conpoBokaeHueM [10, a Taxoke GyayT MpoABUTaTh U Pa3BUBATh 3TOT
MOAXOZ.

6. [TIPOPECCHUS - mporpaMMHbIe HHXXeHEPBI OyAYT YIy4IIATh LIeJIOCTHOCTDb M PEMYTALUI0 CBOei npodeccuu
COOTBETCTBEHHO C MHTEPECaMu 00ILeCTBa.

7. KOJIJIET U - mporpamMMHble HH)Xe€HepbI OyAyT YeCTHBIMH 110 OTHOIIEHHIO K CBOMM KOJUIEraM U OyJyT BCSTYECKH
UX NIOJJepXXUBATh.

8. TMYHOCTD - mporpaMMHbIe HH)XeHEPBI B TeYeHHEe BCei CBOEH XU3HM OYyT yUUTHCS MPAKTHUKE CBOEM
npodeccuu 1 OyAyT MPOSBUTATH ATUUECKUI TOAX0H, K TPAaKTHKe CBoel mpodeccru.
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NHXXEHEePUn

® KopriopaTuBHbIE CTaHAAPTHI
® OrTpacneBblie CTAaHAAPTHI

©® TocymapcTBeHHbBIE CTAaHAAPTHI
® MexayHapoaHble CTaHAAPThI



-~ OCHOBHble pa3paboTunkn

MEXAYHapPOAHbIX CTAHAAPTOB

ISO - International Organization for Standardization - MexxgyHapoagHas
opraHM3anus Mo craHgaprusanuu. Harubonee npegcraBuTeIbHas U BIUSITETbHAS
OpraHM3alusi, pa3pabaThIBAOIIAs CTAHAAPTHI TOYTH BO BCEX 00/IACTSX AeATENbHOCTH, B
TOM umncie u B IT.

ACM - Association for Computing Machinery - Acconnanusa no
BBIYMC/INTETHPHOM TeXHUKe. BcemypHast HayyHast 1 0Opa3oBaTebHasi OPTAaHU3ALUS B
00/1aCcTH BEIYMCIUTENBHOM TeXHUKe. VI3BecTHa TarkKe 1 pa3paboTKO#
oOpa3oBaTe/IbHBIX CTAH/IAPTOB.

SEI - Software Engineering Institute - UncturyT [Iporpammuoit Urmxenepumn.
HMccnepoBanusi B 0071aCTU MPOTrPAaMMHOUN HHYKEHEPHH C YIIOPOM Ha pa3pabOTKy METOZOB
olLleHKU U noBbilieHUs KadyecTBa [10. CtanmapTtel no kavectBy [10 u 3penoctu
opraHu3anui, pazpabarsiBatouiux [10.

PMI - Project Management Institute - MexxayHapoausri UactutyT [IpoekTHOTO
Menemxrmenra (Yrnpasnenus [Ipoekramu). Hekommepueckast opraHUsatiys, 1ebio
KOTOPOM fIB/IsIeTCsl MPOABWIKEeHHe, TPOIaral/a, pa3BUTHe NPOEKTHOI'O MeHe)KMEeHTa B
pa3HbIx cTpaHax. PMI pa3pabarpiBaeT cTaHIApThI TPOEKTHOTO MEHEHKMEHTA,
3aHMMaeTCs MOBbIIeHHeM KBaTU(PUKALMU CITeLUaTUCTOB.

IEEE - HHCTATYT MH)KEHePOB MO d1eKTPOHHuKe. [loaaep>xka HaydHbIX 1
MPAKTUYECKUX Pa3pabOTOK B 00JIaCTH 2/IEKTPOHUKHU U BBIYUC/TUTETBHON TEXHUKHU.
Bonbime BroyxeHust B pa3pabOTKy CTaHZAPTOB B 3TOM 06/IaCTH.



~ OCHOBHble cTa HOApTbl

NporpaMmMHON MHXEHEPUU

ISO/IEC 12207 - Information Technology - Software Life Cycle
Processes - [Iponecchl )KM3HEHHOI'O JUKJIA IIPOTPAaMMHBIX CPEJCTB.

SEI CMM - Capability Maturity Model (for Software) - mogenp
3peJIOCTHU MPOIIeCCOB Pa3spabOTKU MTPOrPaAaMMHOTO 00eCTieYeHHUsl.

ISO/IEC 15504 - Software Process Assessment - O1ieHKa 1 aTTeCTaIusl
3peI0CTU NPOoLeCccoB co3aaHus U conpoBoxaeHus [10. fABnsiercs
pasBuTUeM U yrouHenueM [SO 12207 u SEI CMM.

PMBOK - Project Management Body of Knowledge - CBog, 3Hanuii 1o
yIIpaB/IeHUIO TPOEKTAMH.

SWEBOK - Software Engineering Body of Knowledge - CBon 3Hanmii
10 IPOrPAaMMHOU UHYXE€HEePUU.

ACM/IEEE CC2001 - Computing Curricula 2001 - AkageMudecKuii
0Opa3oBaTeIbHBIN CTAHAAPT B 00JIaCTH KOMITBIOTEPHBIX HAYK.



