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I OOLwune BONpoOCHLI pa3paboTKn
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nporpamMmmMmHoOro obecrne4yeHus

Software development

OcobeHHocTn coBpemeHHoro N10:
MHoroyHKUMOHaNBHOCTb

PaclumnpeHne obnactm npumMeHeHuns
BbicTpas cmeHa annapaTHon 6asbl
TpeboBaHust K 6esonacHOCTH

Software Engineering - 3To MHTErpMpoBaHME MPUHLMMNOB MaTeMaTUKu,
MHGOPMATUKN U KOMMNBbIOTEPHbIX HAYK C MHXEHEPHbIMU NoaXo4aMu B
Lenax paspaboTku 1 UCrnornb30BaHUs NporpamMMHOro obecneveHus

MexgyHapoaHbl cTaHgapT no nporpammHon nHxeHepmn SWEBOK
(SoftWare Engineering Body of Knowledge) IEEE (Institute of Electrical
and Electronics Engineering) 2004 roz

MexagyHapoaHbI cTaH4apT No nNpenogaBaHuio NPorpamMMHoON
NHXXeHepumn B By3ax Software Engineering. Curriculum Guidelines for
Undergraduate Degree Programs in Software Engineering ACM
(Association for Computing Machinery) 2014 rog. 2



I Ctpyktypa u cogepxaHne SWEBOK

¢

Software requirements — nporpaMmMHble TpeboBaHUS
Software design — an3anH (apxnTekTypa)

Software construction — KOHCTpynpoBaHME NPOrPaMMHOro
obecneyeHus

Software testing - TecTupoBaHune

Software maintenance — akcnnyatauma (nogaepxka)
nporpaMMHoro obecnevyeHus

Software configuration management (SCM) —
KOHdoUrypaunoHHoe yrnpasreHne

Software engineering management — ynpaBneHue npoekTom
(PMBOK)

Software engineering process — NnpoLecchl NporpaMmmMHoun
NHXEeHepum

Software engineering tools and methods — UHCTPYMEHTbLI K
METOAbI

Software quality — ka4ecTBO NporpamMmmMHoOro obecneveHus
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CtpaTterum paspabotku 1O

1. BogonagHasa (NnHenHag).
2. VIHKpeMmeHTHas.

3. "TepaTtnBHas.

4. OBOMMOUMOHHAA.



BooonagHaa cTpaTerus

OcHoBaHa Ha BogonaaHou Mmoaenu
XU3HEHHOIO UMKna.
BapuaHT: V-mogenb pa3paboTku.

KoHUenuWA
MnporpamMmHoro
npogyKTa

MpUeMo-c 43 TOYHOE
TEC TUDOE3HME

DYHKUMOHANEHEIE

DYHKLUMOHaNEHOE
TpeboeaHKa

TeCTUPpOBaHWE

ApXUTEKTYpa
::lfmemu P «— — — —»/ VHTerpaumoHHoe
TeCc TWpOEBaHWE
: Mo ayneHoe
Peannaama TeC TMPOBaHME

KogwpoBaHwWe



I NMHKpeMeHTHaa cTpaTterus

* IHKpeMeHTHas cTpaTerusi — 3anfaHMpoBaHHOE
yryyLleHne NporpamMMHOro npoaykTa.

* NHKpeMeHTHaa Mmoaens.

* Mopgenb obicTpoun paspabotkm RAD (Rapid
Application Development) : kKomnoHeHTHag
MoAernb.



I Moaenb ObICTpOU

I pa3paboTKu
s [locToMHCTBA:
* ObecneymBaeT yMEHbLLUEHNE BPEMEHN BbIMOSTHEHUSA
nTepauum.

A MOLI,eJ‘Ib MOXKET ObITb UCMOJSIb30BaHa an4
MHJOPMALMOHHbLIX CUCTEM.
* HepocTtaTKu:

* [1pyuMeHuMa ang npunoXeHmn, KoTopble MOXKHO
OEKOMMO3MpOoBaTh Ha OTAENbHbIE MOAYIN.

* He obecneunBatloT BbICOKYIO rnponssoanTernibHocTh 0.

* He NnpyMeHMBbI B YCNOBUAX BbICOKOTO TEXHUYECKOIO
pucka.



I UTepaTuBHaa cTparterus

|

Pa6ouan
MoHa Jlnza




Rational Unified Process
(RUP)

Pa3paboTtaHa Rational Software.

MeTogonornsa ocHoBaHa Ha UTePaTUBHOW
cTparermu.

Mcnonb3yeTcst Kak B HEOOMbLUMX MPOEKTax,
Tak U B OOMNbLLUNX N CNOXHbIX.
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I JBOJIIOLMOHHAA cTpaTerus

pa3paboTkn N3BECTHbI HE BCe TPeboBaHUS.
* CrninpanbHas Mogerb.

* Mogenb obicTpoun paspaboTtkm RAD (Rapid
Application Development): koMnoHeHTHas
MoOenb.

* Metogonorusa Agile.
 XP-npouecec.
Scrum.
« Kanban.
 Lean.

I = OBOJIIOLIMOHHAsA CTpaTernsl — ecnn B Havarne



I CnupanbHaa Mmoaenb
I = 1988 r., [appn boam

I * [1naHupoBaHue s AHanu3 pucka

ﬁ\‘; | JIVHWA NpyuHATHA pelueHny

s KoHcTpyupoBaHue

?

s OueHunBaHue
3aKa34mKkom

* [Mepexon k Gonee
NONHOW Bepcum
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XP-npouecc

eXtreme Programming — aKCTpemarnbHoe
nporpamMmmmpoBaHue

1999 r., KeHT Bek

OcHoBHas 3agayva — YCTPaHUTb BbICOKYIO CTOMMOCTb
nameHeHum NO

ichonb3yeTca B ManbiX U cpegHuUX no YACNeHHOCTH
rpynnax paspadotymkos (10 yenoBek pasnuyHoOm
KBanuukawuummn)

XapaKkTepUCTUKN:
+ Manoe Bpems ntepauum (2 Hegenm)
+ Manoe npupalieHne pyHKUMOHANbHOCTU Ha ntepaumn
+ Bbixog HoBOW peanu3auun — 2 Mecsua
+ HenpepblBHOE 1 orepexarLlee TeCTMpoBaHue
4

[lapHOe BnageHue Kogom .



CtaHpapTtbl Poccun B
obnacTtu nporpaMMHOM
NHXEeHepum
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I Ctanpapt FOCT P 12207-
| 2010

1. Npouecchbl cornalleHus.
I 2. [lpouecchbl opraHm3aunoHHOro obecneyeHuns

NpoekKTa.

3. [lpouecckl npoekTa.

4. TexHnyeckmne npoLecchl.

5. [pouecchl peanmsauum nporpamMmmMHbIX
CPencCTB.

6. [lpouecchl nogaepKku NporpamMmmHbIX CPEACTB.

/. [pouecchl NOBTOPHOMO NpUMeEHEHUS
NporpaMmmMHbIX CPEOCTB.
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COop n aHanus TpeboBaHUMU K
NMPOrpaMMHOMY NMPOAYKTY
JTansbl:
OnpeaeneHue KOHUeENUUU NPOAYKTA.

[1oKyMEHT O KOHLEMNuUUM 1 rpaHnLiax NpoekTa.

CO6op TpeboBaHUMN.
[1OKyMEHT 0 BapuaHTax UCrnonb30BaHuUS.

AHanu3 TpedoBaHuMN.
Moaenn aHanuaa.
Cneuundumkaumnsa TpedboBaHnN K NporpamMmmHOMY
NPOOYKTY.
UTor: TexHn4yeckoe 3apgaHue U nepexoa K atany
NPOEeKTUPOBaHUSA NPOrpaMmMHOro nNpPoAykKTa.
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Y4YaCcTHUKK pa3paboTKn
TpeboBaHUN

3aKkas4mKku Unm MHBECTOP
[Tonb3oBaTenu (noaknacc 3akasynkos)
CoTpyaoHuKM NpaBoBOro otaena
AHannTnkm TpedboBaHun
Pa3paboTynku

TeCTUPOBLUUKK

TexHnyeckmne nucarenm

MeHeoxep npoekTa
[Tpon3BoACTBEHHMKKN (BHEOPEHME)
CoTpyaHUKK oTaena npogax
CoTpyaHUKK oTaena TeEXHUYECKoro obcnyxXmBaHus

17



CTpvKkTVpPa TPDEOOBaAHUN

TYHKUMOHaNEHEIE HedyHKUWMOHANEHEE

EwnzHec-TpeboeaHwua

AokymeHT 0b obpase W rpaHuULExX NpoekTa |
e R I |

\

Tpeboeavns nonezcearTensi

EWaHec-rpagnna
ATpnbyThl KauscTea

HOoKYMEHT 0 B3pHaH Tax UCMNoNb30EaHMS
-  — — — — 1
CHCTeMHEIe TpeboBaHWMA

DYHKUWOHaNbHEIE TpeboeaHua

EHew HWiA wHTepdeic

OrpaHUu4eHnA

Kapn Burepc, PaspaboTtka TpeboBaHM K NporpaMMHOMY 0BecneveHmto

Cneundukauns Tpeboeanmi
K Mo

18



I Pa3paboTka KoHLuenuun

I npoAaykKrTa
Y4yacTHUKM aTana:
Ou3Hec-aHanNuUTUK,
*  KWHBECTOP (3aKasuyuKk).

Llenb: BbipaboTka eanHOro BUOEHNS NpoeKTa.

[JoOKyMeHTUpOBaHME: JOKYMEHT O KOHLUENUNU U rpaHunLax
npoekTa (yctaB [1l'1, Product Vision Document, Market
Requirement Document).

CopepaT nHpopmauunto 0 BbICOKOYPOBHEBbLIX
TpeboBaHUAX N BO3MOXHOCTSAX NPOAYKTa,
OPUEHTUPOBOYHbIE CPOKN peanunusaunm n DIoOXKeT.

CnyXxuT ang: caenartb BbIBOA O Liefiecoobpa3HoCTu
pa3paboTKn.

19



I Cb6op bn3sHec-TpedboBaHUN
I And npoaykTa

[MpoAayKT noAa 3aKkas
s OnpeneneHne NCxXoaHbIX CTUMYIOB
I s OnpepgeneHne uenen npoaykra n KputTepmes
ycnexa
s OnpepgeneHne NOTpedbHOCTEN KITMEHTA
= (O030p KOHKYPEHTOB
[MpoAyKT ONA OTKPbLITOro pbiHKa
s OnpegeneHne NCxoaHbIX CTUMYJSIOB
= (O030p KOHKYPEHTOB
= OnpepgenexHve LENEBOro CErMeHTa pblHKA
s  OnpepgeneHne NOTPEOHOCTEN KITMEHTOB
= OnpepgeneHne Uenemn npoaykra n Kputepmes
ycnexa

20



UcxoaHble CTUMYNbI

[TOoTpeObHOCTb pbIHKA.
[Tpon3BoaCcTBEHHAA HEODOXOAMMOCTbD.
[ToTpebHOCTbL 3aKa34ukKa.
TexHun4yecknmn nporpecc.
KOpuanyeckme orpaHU4YeHnsa U HOPMbI.

21



I Llenn npoAayKTa n Kputepum
I ycnexa

*  @unHaHCcoBLIE
- OcBontb % pblHKa 32 MecsiLEeB.

- DocTurHyTe 0ObemMa Npogax  , goxoga .
- CokKoHOMUTBL _ Ha obcnyXMBaHUU CUCTEMBI.

*  HegwuHaHcoBbIE
- PazpaboTtaTtb 6a30BYyl0 TEXHOITOMMYECKYIO
OCHOBY A5151 opraHu3auun.
- CooTBeTCcTBOBaThL 3aKkoHOoOaTeNlbHOU Dase.
- [1oBbICUTE PEUTUHT OpraHn3aLun.

22
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O030p KOHKYpPEHTOB

Cnincok npobnem, KoTopblie AOIMKHbI ObITh
peLleHbl B NPOAyKTax AaHHOro Tuna (4To genaer
NPOAYKT).

CnncoK KOHKYPEHTOB, npeanaratoLmnx
NPOAYKTblI JAaHHOro TMna.

Cnncok NpoayKToB KOHKYPEHTOB A ob63opa.

[okymeHTauua K npoaykram unmn camu
NPOAYKTHI.

Cnncok BO3MOXXHOCTEWN MPOAYKTOB
KOHKYPEHTOB (Kak paboTaeT npoayKrT).

Ob00LueHne nHdopmMaLmn NO KOHKYPEHTaM.

23



[lpumep cnucka
I BO3MOXXHOCTEN KOHKYPEHTOB

* CpaBHuTenbHaga xapakrepuctuka XML-aHanusaTopos

XapaKTepucTuka 1 2 3 4 5
[MpoBepKa COOTBETCTBUSA «3arofiOBOK-TEKCT» + - + + +
[MpoBepKa CTPYKTYPbl AOKYMEHTA + + + + +
NHTepdenc SAX + + - + +
NHTepdgeitc DOM + - - + +
OTKpbITbIA UCXOOHbINA KOO - + - - _
[MnaTtgopma Java + + - + +

[MnaTdpopma Windows

ﬂML[EHSMFI Ha KOMMepP4Y. UCMNOoJ1b30BaHNE

yepesJava- Jepes Java- Dazoand depesJava- depes Java-
WHTepdeAc WHTepdedc nnatgopma WHTepedc WHTepdeirc

npefocT. NpenocT pacnpocTp. pacnpocTp. nNpefocTt
C NpUNoxe- BBuae
HUAMKW .  KOMNNekTa
paspaboTynKa



[1OKYMEHT O KOHUenuuu n rpaHuuax

npoekTa

* bnsHec-TpeboBaHus

IcxogHble OaHHble
BoamoxHocTn busHeca
BusHec-uenu n Kputepumn ycnexa
[lonoXxeHne o KoHuenuun
bu3Hec-pucku

[1lpeanonoXxeHns n 3aBMCUMOCTHU

* PamMku n OorpaHN4YeHnd rNnpPoeKTa
* OcHOBHbIE OYyHKLUUN

* OObeM nepBoHavasribHOM U NOCIIEaYIOLLNX BEPCUN

¢ Ol'paHl/I‘-IeHl/IFI N NCKITHOYEeHN4
* BU3HEeC-KOHTEKCT

* OcobeHHOCTN pa3BepTbiBaHUSA (OnepaumoHHas cpena)

[Tpodunn 3anHTEPECOBAHHbIX AL
[TIpnopuTeThbl NpoeKkTa

25
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C6op TpedboBaHUN
nonb3o0oBaTenen

AHannTuk TpeboBaHnN
Bbibop TUNNYHBIX NpeacTaBUTeENEN rpynn norib3oBaTenemn

Onpoc TUNUYHBLIX NPeaCcTaBUTENEN NOMb30BaTENEN
CemuHap nosnb3oBaTenb-pa3paboTymk
HabntogeHne 3a nonb3oBaTtensMn Ha padbovnx MmecTtax

MakeTnpoBaHme (co3gaHue npoToTuna)
*  [lo3BosisieT yCcTpaHUTb HeonpeaeneHHOCTb B
TpeboBaHUAX 3aKa3ymKa
*  [lo3BosisieT NPoBEPUTL MNOHMMaHWE 3a4aum
ncnonHuTenem (NpPorpamMmmcTom)
*  Buabl makera:
*  PucyHok

* MakeT B BUae ncnonHaemoro dgpavna
26



I PesynbraTt
I Hea4OCTaTOYHOro B3auMonoHUMaHus

3aKa34uMKa v paspadboTyumka

27



NMpencraBrieHne TpedboBaHNN
nosfib3oBaTesiIA Ha OCHOBE BapuaHTa

NMCcnosib3oBaHuUA

oeHTngukartop

Nmsa (rmaron+o6bekT)

NcTouHuMK (aBTop)

[lata co3paHunsd

[Tpodounb nonb3oBaTens
[TpnopuTter

YacTtoTa ncnonb3oBaHug
Poautenbckoe busHec-TpeboBaHme
[lpenycnoBue (Ha4YarbHOE COCTOAHME)
Llenb v pesynerar
[TocnenoBaTenbHOCTL AEUCTBUM

¥ ¥ ¥ ¥ & W ¥ & WV ¥ W
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[NlpeacraBneHune TpedboBaHun B
BuAe nosib3oBaTeNibCKUX
NncTopun

[Tonb3oBaTenbckaa uctopmusa — user story.

CopepxaHume:

- TEKCTOBOE OonmcaHmne yHKLUUU;

- YCTHbIE 0OCYXOEHNA UCTOPUU;

- TECThl.

[Tpumep nonb3oBaTENbCKON NCTOPUMN.

- [lonb3oBaTenb MOXeT NOMECTUTb CBOE
pe3toMe Ha BeD-cauTe.

- [lonb3oBaTenb MOXET OCYLLECTBUTb MOUCK
BaKaHCUW.

29



[lpeacTaBrieHne CUCTEMHbIX
COObLITUN U peaKLuUn Ha HUX

Tabnuua «cobbiTne-peakumsa»: yrpaBrneHue

CobbiTHe

Ha>XaTb HA

KHOMKYy Bkr.

Ha>XaTb Ha

KHOMKy Bkn.

Ha>XaTb Ha

KHOMKY BKr.

Ha>XaTb HA

KHOMKy Bkn.

KOHONLUWOHEPOM
McxoaHoe cocToaHne
KOHOVLMOHEP BKIOYEH

MyInbT B COCT. K BKITHOYEH»

KOHOUMUWNOHEP BbIKITHOYEH
NyNbT B COCT. «BbIKJITHOYEH »

KOHOWUWOHEP BbIKITHOYEH
NyNbT B COCT. « BKITHOYEH»

KOHOMUNOHEP BKITHOYEH
NynNbT B COCT. «BbIKITHOYEH »

Peakunsa cuctembl
KOHOMUWNOHEP
BbIKJTKOYUTCH

KOHOMUWNOHEP
BKITHOYUTCH

KOHOMLUWMOHEP
B NMNpe>xHeM COCT.

KOHOMUWNOHEP
B Npe>XHeM COCT.



busHec-npaBuna

Tunbl BU3Hec-npaBwuIt:
* (PaKThl,
*  OrpaHuNYeHus,
* aKTMBaATOpPbl onepauunu,
*  BbIBOAHbI,
*  BbIYNCIIEHUS.
cTOYHUKN BnsHec-npaBun:
* 3aKOHbl rocygapcTBa,
* KopropaTuBHas rnonuTuka,
* CcTaHAgapTbl U HOPMATUBHbIE
OOKYMEHTHI,
*  (opMynbl,
*  MOAEnu AaHHbIX.
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[MpuMepbl OM3Hec-npaBun

QaKT:

- Kaxxgbi TOBap MMEET LUITPUX-Koa.

OrpaHu4yeHue:

- locTaBka Bcex 3aka3oB osSmkKHa ObITb 3aBeplueHa mexay 10:00
n 14:00 N0 MeCTHOMY BpEMEHMW.

AKTMBaTOp onepaumu:

- [Nocne pobaBneHua nokynaTtenem ToeBapa B KOP3uHY
NpeanoXnTbe eMy NPUOBPECTU CONYTCTBYOLLME TOBAPHI.

BbiBoa:

- Ecnun ToBap gaHHoOro Buga Ha ckrnage OTCYyTCTBYET, NMPUCBOUTb
OaHHOMY TOBapy CTaTyC «HET B HANU4nm».

BbluncneHus:

- LleHa eanHunubl ToBapa cHuxkaetcst Ha 10 % npwu 3akase bonee
6 egMHWUL, AaHHOro ToBapa.

32
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ATpnobyTbl KayecTBa
(FTOCT P MCO/M3K
25010:2015)

dyHKUMOHarbHaga NpPUroaHoCTb (MPaBUSTIbHOCTb
— COOTBETCTBUE cneyndukaumn, T3; TOYHOCTD)
HaOEeXXHOCTb,

yOoOCTBO UCMOSIb30BaHUS,

3aLUNLLEHHOCTD,

NPON3BOAUTENBLHOCTD,

annapaTtHasl n nporpamMmHas COBMECTUMOCTb,
NepeHOCUMOCTb,

COMNPOBOXO1aEMOCTb.

33



I Cneuundumkaumsa TpedboBaHUN

S

S

S

$

CoaepXxut dyHKLUMOHarbHbIE TPpeEOOBaHUS.

Kaxxgoe TpeboBaHne MMEET YHUKATbHOE NMS U
HEN3MEHHO.

Cnocobbl NnpeacTaBneHnsa TpeboBaHUN:

- CTpPYKTYypUpOBaHHbIE ONUCAHNSA Ha
eCTEeCTBEHHOM A3blKke

- [padonyeckne onncaHus

- opmanbHble cneyndmnkaummn, NCnonb3yroLme
cneumnaneHble A3bikn (XML, DFD, ERD, STD,
UML, Gnok-cxembl)

Ctanpgapt IEEE 830-1998.
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LLiabnoH cneundunkaumm
TpeboBaHuu (Burepc)

. BBegeHue.

. O0OLlee onucaHue.

. DYHKUNUN CUCTEMbI.

. TpeboBaHUA K AAaHHbIM.

5. TpeboBaHMA K BHELWWHUM UHTepdencam.

6. ATpnOyThbl KauecTBa.

7. TpeboBaHMA NO MHTEePHaUUOHaNN3aunm u
NnoKanusayuu.

8. OcTasibHble TpeGoBaHUA.

NMpunoxeHune A. CnoBapb TepMNHOB.

NMpunoxeHue b. Moaenn aHanusa.

HWN R
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TexHn4YeckKkoe 3agaHue
(ECNA. rOCT 19.201-78)

- BBepeHue.

- OcHoBaHue anst paspadoTKu.
- HasHa4eHune pa3paboTKu.

- TpeboBaHus K nporpamme.

- TpeboBaHMA K NPOrpaMMHON AOKYMEHTAaLUM.

- TEXHUKO-3KOHOMUYECKNE NOKa3aTerMu.
- Ctagumn v atanbl paspaboTku.

- [lopagok KOHTPONA 1 NPUEMKMN.

- [NpunoxeHus.
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[OCTbI, ncnonb3lyembie Npwu
noaAroToBKke TeXHU4YECKOro

3daAaHnA
[OCT 19.101-77 Buabl nporpamm 1 nporpamMmmMHbIX
NOKYMEHTOB

[OCT 19.105-78 ObLme TpedboBaHUSA K
nporpamMMHbIM OKYMEHTaM

[OCT 19.106-78 TpeboBaHusA K nporpaMmMHbIM
OOKYMEHTaM, BbINONMHEHHbBIM NeYaTHbIM
cnocobom

[OCT 19.104-78 OcHOBHble Hagnucu

[OCT 34.602-89 TexHun4yeckoe 3agaHue Ha
co3gaHne aBToMaTU3NPOBaAHHOW CUCTEMBbI
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MeToabl aHanu3a

s IporienypHbIN OIXOT
CTpyKTYypHbLIX aHaNU3:
Avarpammbl NOTOKOB AaHHbIX (DFD)
Avarpammbl «cyuwjHOCTbL-CBA3b» (ERD)
Avarpammbl coCTOAHUU(STD)

*O0BEKTHO-OPUCHTUPOBAHHBIN MOIXO/
OGBLEeKTHO-OPUEHTUPOBAHHDIM aHaNWS3:
Ouarpammel UML

38



I OdunarpamMmmbl NOTOKOB OaHHbIX

> DFD — Data Flow diagram
> OCHOBHOM METOA: anropuTMmyeckas
OEKOMMO3nNUna 3agauu

s ONeMeHTbl Anarpammbl: ICTOYHUK (NOTpebuTerns)
NHpopMaLKnn, npouecc, NOTOK AaHHbLIX (HOTauUuA
NopgaHa, HoTauusa 'enHa-CapcoHa)

= JItobon npouecc — npeobpasoBaTerib AAaHHbIX

[TpMEeMHUK OaHHbIX

NCTOYHMK OaHHbIX




I DFD B HoTauun MopaHa
I * ONeMeHTHl

KVima

I * MOTOK JaHHbIX >
* NpoLecc
* XpaHUNULLE -
* BHELLHSSA

Wrmas

CYLLHOCTb




PyHKLMOHaNbLHas

nekomno3suuua B DFD

KOHTEKCTHaR AWarpamMmma

Awarpamma ypoeHa "0"

Awarpamma ypoeHa "1" ¢

CYLLHOCTE

Mg MoToKa M moToKa
OaHHBLX @ A2HHELX
!
MA NOTOoKa
! DanHbx

CneyuouK aLna rmp;ymﬁ

CyLWHOCTE
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Mpumep DFD (MoaaH)

* Cucrema «dunomel Ha Web-cante» (J1.A.Mausawuek,

B.J1.

IMnowr, MNpaktnyeckasa nporpammHas nHxeHepus, 2010)

KoHTekCcTHanA XApaKTEepUCTUKHN

dWarpamma

IPOII

MoKz 30B

WHthopmatma
0 thNbMax

A

0
TUNBMEI H3
Web-canTe

KnneHTrl ﬂ_mcrpmﬁbmrepbl

Jakas bunetoe

WHdiopmauma o drnemax 1

MNpouect yNpagneHus

OaHHEIMK O [I:Ilf‘lflbl‘ﬂa}( 4
aKTEepDax

HazeaHwWe unema,
NpPOACMKNTENLHOC TE MOKA33

HazeaHwne dwnnema,
MNP OA0AMMTENEH0C Th
ceaHca,

Jakas
-
EHHETGE 3 :gg:cEK;eHh?;EET 3 XapaKTE'pMCTMKM
¥ NnoKa3oe
Mpouscc ynpaeneHns Mpouecc ynpagneHWA
pacnpocTpaHEH MeEM A3HHEIMIK
bunetoe 0 MoKa3ax



Mpumep DFD (MoaaH)

* DFD 1 ypoBHS

Wudopmaums o gpunemax

1.1
Co3aaTek basy gaHHbIX
(hMNEMOE M aKTEpoE

WHhopmaumna
o hrMneMax

WHpopmauma o hnemax

1.5
MokasaTe MHpOPMaLLMID
0 (hUNEME, aKTEpE

E333 O3HHLIX
(hbWNEMOE M aKTEpOB

Kopn
WHihopmauma tprnema
0 hunemMax WHthopMaLmMa o

thunemax

1.3
Y OannTs WH (ho pMaLLIED
WHdropmanmn o huneme, aKTepe

WMuthopmauma
o hrAEMax

o thunemax

1.2
ObHoBWTE Bazy
OaHHLIX (PUALMOE
W aKTepoe

14
Haitmn wHpopmMaumo
0 thrabmax, aKTepax

HaseaHue
thunema,
NPOAOMKNT2ALHOC T
noKasa



CpencrBa aHanu3a AaHHbIX

Onarpammbl « CyLIHOCTb-CBA3b»
ERD — Entity-Relationship Diagrams

Ha3Ha4yeHune: nocTtpoeHne ER-mogenen, He
3aBucALmx ot Tuna CYbB/[ (koHuenTyasrnbHas
MoZenb)

Hotauuna YeHa, HoTauuna bapkepa

OCHOBHbIE 3J1EMEHTbI:
* CYLUHOCTD,

* JK3eMniAp CyuwHOCTMU,
° aTpuoyrT,

* CBA3bL.
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I * Pnyapa bapkep n ap., 1981 rog

* [Ny6nukauwnsa: Richard Barker (1990). CASE
Method: Entity Relationship Modelling.
*#1D

* OJIEMEHTHI -
cAtir2
* CYLLHOCTb U aTpubyThI

ERD B HoTauuu bapkepa

CYLHOCTb

* obAa3aTtenbHaga CBA3b

* HeobA3aTenbHasa CBA3b

* BapuaHT HeobsizaTenbHON CBA3N -H



[Mpumep ERD (B HOoTauun

DoxywmenT ob obpa3zoBanHmm

“Homep
*"og Ebiga4n
*MecTO BbIgE4HN

bapkepa)

MMeeT AbuTypueHT

" Pamunua
“[of pospeHUA

CeumpeTenwcreo EN3

MMeeT

Macnopt

*Cepun

“HomMep

“MeCcTO Bbiga4M
*NaTta Bwiga4u

“Homep
*[ of Ebiga4H
*[lpegMeT

46



I CpencrtBa aHanusa noseaeHus
I CUCTEeMbI

* [lnarpammbl nepexonoB COCTOAHUM

* OCHOBHbIE 3NeMEeHTbI:

STD — State Transition Diagrams

HasHayeHune: onncaHne noBeaeHNs CUCTEMBI BO
BpeMeHu (crneundukaummn ynpasneHus)

* CocTosiHue
* Ha4danbHoe coCTosiHME (TOSIbKO OOHO)
* 3aBepluatollee coctosiHue (nboe KoMMYecTBo)

* [lepexon — onpenensaeTcs codbITueM,
ynpasnawLWwmm nepexoaom, n 4eENCTBUEM,
BbIMOMHAEMbIM MPU rnepexoae



I e CoCcTOSHME
* HayanbHOEe coCTOAHUE

* [lepexon

O6o3HauyeHua STD

Ma coCT O8HWA

Ycnoewe
NelcTBWeE




Mpumep STD

* ToproBbi aBTOMAT

"Toeap EblgaH"
"Mony4nTe
onnaTy oT
KnueHTa"

"BrAmHeHKa"

HMHWUWanm 3auwma

O¥WOaHWe geHer 3

"BosepaT
MOHETHI"

"Onnata
HeEdOCTaTO4Ha"

"BrlOaTk
AeHsMA"

> €
"Toeap
"ObHapyMeHbl nocTyneH"
AEHLMA" =HET
"BrlOaTe
neHEMA"
O oaHne
ewlbopa
TOBapa
"Onnarta
AocCTaTo4YHa"
"BrIgaTk
ToRap"

Brloada ToBapa

"BrIOaTkE
oeHerm"



CxeMbl NO cTaHOapTy

[OCT 19.701-90
» FOCT 19.701-90 (MCO 5807-85) EC

1.

CxeMbl anroputMoB, NporpamMmm, JaHHbIX U

CUCTEM. YCIOBHbIe 0003Ha4YeHna u
npaBuna BbINOTHEHUS

* CxemMa oaHHbIX

* Cxema nporpamm (brok-cxembl)

* Cxema paboTbl CUCTEMDI

* Cxema B3auMoOenUCTBuMs nporpamm
* Cxema pecypcoB CUCTEMBI
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CtaHaapThbl

[OCT P NCO/M3K 8631-94 NHdopmMaLUMOHHAsS TEXHOMOIUS.
[MporpamMmHblE KOHCTPYKTUBBLI U YCITOBHbIE 0603HAYEHUA ANs NX
npeactasneHnsi. ONucbIBaeT npeacTaBneHne npoueaypHbIX
anropuTMoB.

[OCT 19781-90 Obecne4veHne cnctem ob6paboTkm nMHdbopmaLmn
nporpaMmmMmHoe. TepMmuHbl n onpeaenenus. PaspabotaH BsameH FOCT
19781-83 n TOCT 19.004-80 u yctaHaBNMBaEeT TEPMUHbBI U
ornpeaenenns NoOHATMIA B obnacTtu nporpammHoro obecneverus (MO)
cuctem obpabotkm gaHHbix (COL), npumeHssieMble BO BCEX BMaax
OOKYMEHTaUUn n nutepartypsbl, Bxogswmnx B cdepy pabot no
cTaHgapTusaunm nnmn NCnosb3yLWwmx pesynbraTbl 3TUX pabor.

[OCT P 51904-2002 lNporpammHoe obecnevyeHne BCTPOEHHbIX
cuctem. Obwme TpeboBaHUA K pa3paboTke N AOKYMEHTUPOBAHUIO.
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CtaHgaptbl A3bika UML

Asbik UML — Unified Modeling Language.
ABTopsbl: 'pagu byu, xenmc Pymb6o, Ansap AKo6COH.
OMG — Object Management Group.

UML 2.4.1 npuHAT B KayecTBe MeXayHapoa4HOro crtaHgapra
ISO/IEC 19505-1, 19505-2:2011.

Cneundoukaumm UML:

*1.3 (1999 ropn),
*1.4 (2001 ron),
*1.5 (2003 ron),
*2.0 (2005 rop),
*2.4 (2011 ron)
*2.5 (2015 ron)
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Ounarpammbl UML

1. Anarpamma npeueneHToB (Use Case)

2. lnarpamma Knaccos

3. dnarpamma o6bLEKTOB

4. [Inarpamma nocnenoBartefibHOCTU (O4eNCTBUN)
5. lmarpamma coTtpyagHudecTBa (Koonepaumn)

6. lnarpamma cxem COCTOSAHUN

/. Qvarpamma gedarenbHOCTU

8. dnarpamma KOMMYHUKaLUK

9. [lnarpamma KOMNOHEHTOB

10. dnarpamma pasmelleHuns (passepTbiBaHUA)
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I CTpyKTypHbIle npeameTbl UML

Knacc Ha3BaHMe Knacca
+ATpubyTel (ceolicTEAa)
+aeToOwl )
ObObeKT
Wma obbekTa : MMA Knacca e T
S et e 5 %
Koonepauwus . Koonepaumsa
-~ -

(COTPYAHUYECTBO)

-
h-_l—_l_'
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I AKTEp

| A

VMR 0eRcTEYHOWEro NMUa

[MpeueneHT
(USG Case) MmMa NpeleneHTa:
4TO HaJ0 cAenaThb

MHTGpCbGI?IC O INHTEpoeiic

55

CTpykTypHble npeameTbl UML (2)




I CtpyKTypHble npegmeTbl UML (3)

I AKTUBHbIN KJlacc

KOMMOHEHT
UML 1.2

UML 2.0

Y3ern

AKTHUBHLIA Knacc
TD AT

% HazeaHWe KOMNOHEHTa

< <KOMMOHEHT>=>

Ha3eaHWe KOMNOHEHTa

HazepaHwe yzna

56



I CtpyktypHble npeameTbl UML (4)

[lakeTbl
IMA nakKeTa
KoMMeHTapum TEeKCT KOMMEHTapus

(aHHOTaUMK)



[TlpeameTbl noBegeHnsa UML

B33V|MO,E|,€|7|CTB|/|€ AMA ONepaLnK -

KoHeuHbIi aBTOMAaT (mm m.—nﬂHHﬂ)

Bun nesatenbHOCTU G

d3BaHMEe BN Oa NedATenNbHOC TD
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I 3aBNCUMOCTb

OTtHoweHunsa UML

——————————— -

I Accoumnauns
e

Arperauus

i

Komno3unuyuns
ObobweHune >
__________ >

Peannsauus



Ounarpamma Use Case

I
| O
I

Cbop pesynsratoB
aTTectaummu T

[lekanar

[MpoBepka 3agaHumn Q
CTtyoeHT

=

/N

[Mpodbeccop

Bbigaya 3agaHum

BbinonHeHne 3agaHus

Mexay akTepom n npeLegeHToM — accoLmaTuBHas CBSA3kL,



Ouarpamma Use Case (2)

>4C

CtyneH

Cbop pesynbraToB
aTTecrayum

" <<BKnoYaeT>>

[lpoBepka 3agaHumn

T <<gknouaer>

‘/ <<BKNt4aer=>---

BbinonHeHne 3agaHumn

Bbloaya 3agaHunm

o
\

\<<pacwmpsieT>>

Pa3paboTka HOBbIX
3agJaHumn

o
|
AN

[lekaHaTt
<
N
[Mpodbeccop
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Ouarpamma (BMaoB)
AeATeNIbHOCTMU

62



Hnarpamma KnaccosB

DakKyneTeT|1

N|Tpynna

JNeKTOop

1

1

CTynoeHT

VvV

- - - - =| bubnuoTteka

Person

Cryo.ouner
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Ounarpamma o6beKToB

Bacsa : CtygeHT

[Meta : CtygoeHT

: Npodbeccop

Kons : CtygeHT

NHdopmaTtuka : Npegmer
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| o

Odnarpamma coCToOSAHUMU

I %Hmumanmaum TeﬂerOH%

.

B e
B 30He YcTaHOBMEHO COG,D,I/IHGHVIG}
Y, \_

.

BHe 30HbI } [ BbIkntOYeHne }\
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Ouarpamma
nocrnepnoBaTeNbHOCTU

BaH ViBaHoBWM : [1podheccop

Bacsa : CtyneHT

H CoobleHre: Nony4unTb 3agaHue |

I
» —L
L

BbinonHun 3agaHue

Bpems
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Odnarpamma KOMNOHEHTOB

* ApTtedakT:

Tabnuubl,

doannbl AaHHbIX,
NUCnonHAemble pannol,
OOKYMEHTHI,

< <KOMMOHEHT>=>

myClass

<<apTedaKT=>

myProg

OVUHaMUYECKM 3arpyxaemble bMbnmnoTeku.
* KOMMNOHEHT:

* MporpaMMHasi peanusaums Knacca unm

HECKOJ1bKNX KJ1aCCOB
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dnarpamma KOMNOHEHTOB

<<KOMMOHEHT>>

afxwin.h v gp.

<<KOMMOHEHT>> | | <<KOMMOHEHT>> <<KOMMOHEHT>>
Lab1.cpp Lab1DlIg.cpp stdafx.cpp

TsS==—'—c--—————"71 " T———__ I

+"—_’,,———‘A~~~; L i e == ¥

/
Lab1.h Lab1DlIg.h stdafx.h
S <<KOMMOHEHT>> <<KOMMOHEHT>>
\\\‘ ‘- ______ |
Resource.h Lab1.rc
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= <KOMMOHEHT=>

Calculataor

Calculatar

< < KOMMOHEHT> >

UHTepdenc

= _DlﬂiﬂiHHTedeEﬁc‘:-} s

+myFunct ()

<<KOMMOHEHT==

Robot

< <KOMMOHEHT==

Robot
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Ounarpamma pa3BepTbiBaHUSA

Cepeep 6a3 AaHHLIX

TeneoHHLIN
CMPaB 0 4H MK

Mporpamma
MoVcCKa

=

PeayneTaTel
novcKa

|

|

KNUeHT

Mporpamma
npeacTaeneHna
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>

Bonpochl

[0e MOXHO MNpPUMEHATb AunarpamMmmbl
UML?

Kakne Buabl Aguarpamm Haumyyum
obpasom npeacTaBnaArT CTPykTypy MNO?
Kakne Buabl guarpamm nNpencraBnsaioT
onucaHue 1O Bo BpeMeHN?

Kakne Buabl Aguarpamm Haumyyum

obpasomMm npeactaBnsaldT TPeboBaHUS K
[107?
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NTorn aHanu3sa

* /ITorn aHanusa — cneundukaumns
TpeboBaHUA

* Cneuymndukaumsa TpedbosaHum +
pe3ynbTaTthl NIaHNPOBAHUA = TEXHUYECKOE

3agaHue
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MeToAabl
NPOEeKTUpPOBaHUSA



[MpoekTpoBaHue MNO

[TIpoekTupoBaHNE — 3TO NpoLecc, obpaTHbIN aHanmMay
(CMHTE3)

Ha ocHoBe aHanu3a opMUPYHOTCA:
+ NIHghopmaumoHHas mogens (daHHble)

+ OyHKUMOHanNbHada Mmofernb (4encTeus)

+ [loBegeH4yeckasa moaernb (pexnmel padboTbl CUCTEMBDI)
HanpaBneHnsa NnpoekTUpoBaHUA:

* Pa3paboTka gaHHbIX

* Pa3paboTka apxXuUTeKkTypbl

* [NpouenypHas paspaboTka

* PazpaboTka nHtepdencoB nonb3oBaTens

Pe3ynbraTbl NPOEKTUPOBAHMUA UCMOSNb3YIOTCA Ha 3Tane
KOOAVPOBaHMA
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I * [lpepBaputenbHoe (abcTpakumm ypoBHS

apXUTEKTYpPbI)
* Peaynbrar: CTpyKTypa cUCTEMbI (OeneHne
Ha NO4CUCTEMBI), MOAESb YNpaBeHns
(B3anmoOencTemne mexay
nogcucremammn), MoayrbHas
OEKOMMO3ULUMA NoACUCTEM

* deTanbHoe (CTPYKTYPbl AaHHbIX U
anropuTMbl)

* IHTepdenc nonb3oBarens

JTanbl NPOEKTUpPOBaAHUSA
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CtpykTypa O

- Mopgenb xpaHunuiia gaHHbIX

- Mopgenb KnneHT-cepBep

- TpexypoBHeBas Modenb

- Mooenb abcTpakTHOW MalLLUHbI

- MHoroypoBHeBas mogenb (NporpaMmmMmHo-
annapaTHbIN CTEK)
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Mopaenb XxpaHunuiwia gaHHbIX

[MpenctaeneHune 1 (doopma)

[MpencTtaBneHne 2 (OT4eT)

XpaHunuuie gaHHbIX (QOKYMEHT)

[MpenctaenerHue 3 (CTPyKTypa AaHHbIX)
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Mopaenb KnueHT-cepBep

Knunent 1

Knunenr 2

Cetb (npotokon TCP/IP)

Cepsep 1

CepBep 2
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TpexypoBHeBasa MoAaenb

[padmnyecknin nHTepdenc nonb3oBartess

A 4

CepBep npunoxeHuin (bnsHec-norunka)

A

y

Cepsep 6a3 gaHHbIX (CYBL)
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Moaenb abCcTpakTHOM
MaLUUHbI

MuHugpaneep

YHuBepcanbHbIN gpanBep

BupTyanbHbin gpansep

OnepaunoHHasa cuctema
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[lporpammHoO-annapaTHbIN CTEK
(MHOroypoBHeBasl CTPYKTypa)

Applications
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I Mopgenu ynpaBneHus
I B3auMoOeuCcTBUA nNoacuctTem

ynpaBneHus
Mopenb «Bbl30B-BO3BpaT»
Mopenb meHenxepa

* Mopernb cobbITUMHOIO ynpaBneHns
LLiInpokoBellaTenbHaa Mogenb
Mopernb ynpaBreHusi npepbiBaHUAMM

I * Mopgenb UeHTpannM3oBaHHOIO
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Mooenb «BbI30B-BO3BpaT»

FNaeHas Nnporpamma

/

MognporpaMma 1

L

Sy

e

MognporpaMma 2

v

N

Mognporpamma 1.1

Mognporpamma 1.2

Mognporpamma 2.1

Mognporpamma 2.1
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Moaenb MmeHeaXepa

MNMpouegccel
NaTHAKK

Mpoueccel
WMCTONHWTENK

e,

e

CUCTEMH BIA
KOHTpONnep

Ar

BEIMMCANTEeNEHEIE
npouecckl

Mpoueccel obpaboTrn
0TKa30B

W

MonkL30BaTENLC KMA

MHTephenc
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LLinpokoBelwlaTenbHas

MopcrcTema 1

MoAdeJlb

\

MogcrucrTema 2

T,

MopcrcrTema 3

/

ObpaboTynk cobuiTmin n coobueHni
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Mopgenb ynpaBneHus
npepbiBaHUAMMU

lNpepkiBaH WA

L \ AN

ObpaboTymk 1 ObpaboTynk 3 ObpaboTymk N

(I‘Ipc}uecc 1) (I‘Epuuecc 3) (I‘Ipnue::c N)

BekTop
MpepBIBaHW A
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I MoaoynbHasa gekomno3nuus
| Nno
TunoBoe pelleHne anga npeacrtaBrneHns

I naHHbIX B Web:
MVC — Model / View / Controller

[Mpepc TaBneHne < — — KOHTpoAnep

= ry
o ”
~ ’




I [laTTepHbl NPOEKTUPOBaHUA

[Tpmepbl naTTepHOB

AbcTpakTHaa pabpuka (Abstract Factory)
OaunHouka (Singleton)

Apantep (Adapter)

KomnoHoBLmk ( Composite)

dacapg (Facade)

[ToceTutens (Visitor)

Habntopartenb (Observer)
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[TatTepH Pacap (Facade)

- CTPYKTYPUPYET OOBLEKTHI,
- NpeaocTaBnsaeT YHUOULMPOBaHHbLIU (MPOCTOW)
NHTEpdenc BMecTo Habopa nHTepdencos

NnoacucTeMbl.

N

_\Z‘\

|
jy=
/

K.nacckl
KNWMeHTa

K.naccel
noacrucTeMbl

$acaﬂ

STE
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