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I OOLwune BONpoOCHLI pa3paboTKn
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nporpaMmMHoOro obecne4yeHus

Software development

OcobeHHocTn coBpemMeHHoro NO:
MHOroyHKUMOHaNbLHOCTb

PaclumnpeHne obnactu npuMeHeHns
BbicTpas cmeHa annapatHoun 6a3bl
TpeboBaHus kK 6e30NacHOCTU

Software Engineering - 9TO MHTErpupoBaHNE NPUHUNMNOB MaTEMAaTUKMN,
NHOPMATUKN U KOMMNBIOTEPHBIX HAYK C MHXEHEPHBLIMU NOoAX04aMuN B
Lenax paspaboTkn 1 NCNONbL30BAHMA NMPorpaMmMHoOro obecnevyeHms

MexxgyHapogHbiM cTaHgapT no nporpammHon nHxenepun SWEBOK
(SoftWare Engineering Body of Knowledge) IEEE (Institute of Electrical
and Electronics Engineering) 2004 roa

MexxayHapoaHbIM cTaH4apT No nNpenogaBaHMio NPOorpamMmMHON
NHXXeHepumn B By3ax Software Engineering. Curriculum Guidelines for
Undergraduate Degree Programs in Software Engineering ACM
(Association for Computing Machinery) 2014 rog.



I Ctpyktypa u cogepxaHne SWEBOK

&

Software requirements — nporpaMmMHble TpeboBaHUS
Software design — opu3avH (apxuTekTypa)

Software construction — KOHCTpynpoBaHME NPOrPaMmMHOro
obecneyvyeHus

Software testing - TecTupoBaHme

Software maintenance — akcnnyaTtauusa (nogaepxka)
nporpaMmmMHoOro obecne4yeHus

Software configuration management (SCM) —
KOHJourypaunoHHoe yrnpasrieHne

Software engineering management — ynpaBneHne NpoeKkTom
(PMBOK)

Software engineering process — NpoLEeCChl NPorpamMmmMHOmn
NHXEHepun

Software engineering tools and methods — MHCTPYMEHTbI U
MeToAbl

Software quality — ka4ecTBO NporpamMmMHOro obecneveHus
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CtpaTterum paspabotku 1O

1. BogonagHasa (iMHenHaq).
2. VITHKpeMeHTHa4.

3. UTtepatmBHag.

4. OBOMMOUMOHHAA.



BooonagHaa cTpaTerus

OcHoBaHa Ha BogonagHon moaenu
XMU3HEHHOTrO LMKna.
BapuaHT: V-mogernb 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

* IlHKpeMeHTHada cTpaTterma — 3annaHnpoBaHHOE
I yrnydlleHne nporpaMmmMHOro Npoaykra.

* lHKpemeHTHasa moaenb.

* Mopgenb bbicTpon paspabotkn RAD (Rapid
Application Development) : KOMNOHEHTHas
MO€enb.



Mopenb ObIiCTpOW
pa3paboTKn

* JlocTOMHCTBA:

* ObecneynBaeT yMeHbLLUEHNE BPEMEHU BbIMONHEHUS
nTepauymun.

A MOLI,eJ'Ib MOXET ObITb UCMOJ1b30BaHa a4
MHJOPMaLMOHHbLIX CUCTEM.
* HepocTaTKku:

* [IpuMeHnma onga NnpunoXeHmmn, KOTopblie MOXXHO
OEeKOMMO3npoBaTh Ha oTAerbHbIe MO4YIN.

* He obecneunBaloT BbICOKYHO npoussoauternsHocTb 0.

* He NpMMeHUMBbI B YCNOBUSIX BbICOKOTO TEXHUYECKOTO
pucka.



I UTepaTuBHaa cTpaTterus

|

Pa6ouan
MoHa Jlnza




Rational Unified Process
(RUP)

Pa3paboTtaHa Rational Software.

MeTogonorna ocHoBaHa Ha UTepaTUBHOM
cTpaTerum.

Mcnonb3yeTcs Kak B HEDOOMbLUMX MPOEKTaX,
Tak U B OONbLUINX U CIOXHbIX.



I JBOJIIOLMOHHAA cTpaTerus

pa3paboTKkn U3BECTHbI HE BCe TpeboBaHUS.
* CnuparnbHas Mmoaernb.

* Mogenb ObicTpon paspadboTkm RAD (Rapid
Application Development): KoMnOHEHTHaSA
MOAENb.

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

I > OBOMOLIMOHHAs cTpaTerns — ecnv B Havarne



I CnupanbHaa Mmoaenb
I * 1988 ., Nappu boam

I > [1naHnpoBaHue * AHanus pucka

ﬁ\\ _J'IMva NPUHATUSA PeLUeHni

> KoHcTpyupoBaHue

* OueHuBaHue
3aKa34ynkom

?

* Mepexon k Gonee
NONHOW BEepcun



XP-npouecc

eXtreme Programming — aKCTpemManbHoe
nporpamMmmmpoBaHue

1999 r., KeHT Bek

OcHoBHas 3agayva — YCTPaHUTb BbICOKYHO CTOMMOCTb
nameHeHun MO

ichonb3yeTtca B ManbIX U cpegHnx no YNCreHHOCTU
rpynnax paspabdotymkos (10 4YeroBek pasriMniHom
KBanugukawumn)

XapaKkTepUCTUKMN:.
+ Marnoe Bpems utepauumn (2 Hegenm)
+ Manoe npupalueHue pyHKLUMOHANLHOCTN Ha nTepauunm
+ Bbixog HoBOW peanusaummu — 2 mecsiua
+ HenpepbIiBHOE 1 onepexatoulee TecTupoBaHue
+ [NlapHoe BnageHne Kogom
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CtaHpapTt FOCT P 12207-
2010

1. Npouecckl cornallueHus.

2. ['lpoLuiecchbl opraHMU3aLOHHOro
obecne4vyeHus rnpoekTa.

3. [lpouecchbl npoekTa.

4. TexHn4eckume npoLecchl.

5. [lpouecchl peanusaumm NnporpaMmMHbIX
CpencTB.

6. [lpouecchl noaaepXkmu NporpaMmMHbIX
CpencTB.

/. I'lpouecchbl NOBTOPHOIO NPUMEHEHUS
noornaMmmMHbIX CDeaCTB.



Co6op n aHanuns TpeboBaHnn

JTanbl;
OnpepeneHue KoHUuenuMu npoaykra
[OKYMEHT O KOHUENLUN 1N rpaHmLIax NpoeKkTa

COop TpeboBaHuN
[1IOKyMEHT 0 BapuaHTax Ucnorb3oBaHus

AHanun3 TpeboBaHNU
Mopnenu aHanunaa
Cneundoukauua TpeboBaHU K nporpaMmmMmHOMY

NpoayKTy
[lpoekTpoBaHue NnporpamMMHOro NpoAykKra
Tor: TexHn4yeckoe 3agaHue



Y4yacTHUKN pa3paboTKn
TpedboBaHUN

3akasynkm nnn NHBeCTop
[Tonb3oBaTenu (Nnogknacc 3akasynKkos)
CoTpyagHUKM NpaBoOBOro oTaena
AHannTukn TpeboBaHnNn
PaspaboTt4ynku

TecTnpoBLLKNKA

TexHun4yeckme nucartenm

MeHeoxep npoekta
[Tpon3BOACTBEHHUKM (BHEOPEHNE)
CoTpyaHUKM oTAena npogax
CoTpyaOHMKM OTAENa TEXHNYECKOrO 0DCyXNBaHUS



CTpyKTYpa TpeboBaHUM

DYHKUMOHANEHEE HedyHKUWOHANEHEE

EwnzHec-TpeboBaHwua

OokymeHT 0b obpase W rpaHVULEX NpoekTa |
e B M 1

EWaHec-rpaguna
ATpnbyThl KauscTea

HOoKYMEHT 0 BE3pHaH Tax UCMoNb30EaHWS
- — — — — — 1
CHUCTeMHEIE TpeboBaHWMA

DYHKUWOHaNbHEIE TpeboeaHna

EHew HWiA wHTepdeitc

OrpaHUu4eHnA

Kapn Burepc, PaspaboTka TpeboBaHui K nporpaMmmHoOMYy obecneyeHuto

Cneuntrkauns TpebosaHui
W MO




I Pa3paboTka KoHLUenuun
npoAyKTa

I Y4acTHUKM aTana:
*  OU3Hec-aHanNUTUK,
I *  WHBECTOP (3aKasyuKk).

Llenb: BblpaboTka eanHOro BUOEHUSA NMPOeEKTa.

[JOKyMeHTUpOBaHUE: AOKYMEHT O KOHLUENUNU U rpaHuLax
npoekTa (yctaB [1l1, Product Vision Document, Market
Requirement Document).

CopepxaT nHdpopmMmaLu o O BbICOKOYPOBHEBLIX
TpebOBaAHUAX N BO3MOXHOCTAX MPOAYKTA,
OPUEHTUPOBOYHbLIE CPOKU peanns3aunmn n Dogxer.

CnyXxuTt gns: caenartb BblBOA O LlenecoodbpasHoCTH
pa3paboTKn.



I C6op bu3sHec-TpedboBaHUN
I And npoaykKra

[MpoAayKT noAa 3aKkas
> OnpegeneHne NCXoaHbIX CTUMYNOB
I * OnpegeneHve uenen npoaykra n KpUTepues
ycnexa
* OnpepneneHne noTpebHoCcTEN KIMEHTA
> (O030p KOHKYPEHTOB
[MpoAyKT oNA OTKPbLITOro pbiHKa
> OnpegeneHne NCXoaHbIX CTUMYNOB
> (O030p KOHKYPEHTOB
> OnpepeneHne LENEBOro CErMeHTa pblHKa
* OnpepeneHne notpebHoCcTEN KITMEHTOB
*> OnpegeneHne Uuenen Npoaykta n KpUTeEPUEB
ycnexa



-

-

NcxogHble CTUMYIbI

"1oTpeOHOCTb pbIHKA.
'Ipon3BoacTBeHHasA HEOOXOOAMMOCTb.
"loTpebHOCTb 3aKa34vuKa.
TexHun4yecknmn nporpecc.
KOpuanyeckme orpaHNYEHUSA U HOPMbI.




I Llenun npoAayKTa n Kputepum
I ycnexa

I *  @uHaHcoBble

- OcBoUTb % pblHKa 32 MECSILIEB.
- JocTurHyTe 00ObeMa Npogax  , goxoga .
- CokoHOMUTL _ Ha obcnyXmMBaHUN CUCTEMBbI.

*  HemuHaHcoOBbIE
- PazpaboTtaTtb 6a30BYyl0 TEXHOSTOMMYECKYIO
OCHOBY 119 OpraHusauun.
- CooTBeTCTBOBAaTb 3aKkoHoAAaTeNbHON ba3e.
- [loBbICUTb PEUTUHT OpraHun3aLunn.
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O030p KOHKYPEHTOB

Cnincok npobnem, KoTopble O0MKHbI ObITb
PEeLLEHbI B NPOoAYyKTax AaHHOro tuna (4Tto
aenaet NpoaykT).

Crnncok KOHKYPEHTOB, npeasararoLmx
NPOAYKTblI JaHHOro Tuna.

Cnncok npoayKToB KOHKYPEHTOB A 063opa.

[lokyMeHTauua K npoayKkTam unm camu
NPOOYKThI.

Cnncok BO3MOXXHOCTEW NPOLYKTOB
KOHKYPEHTOB (Kak paboTaeT NpoayKT).

Obo0bLIeHNe NHMPOPMaLIUM MO KOHKYPEHTaM.



[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



[ OKYMEHT O KOHLUenuuu n rpaHuuax
NpoeKTa

* bunsHec-TpeboBaHuS

* llcxoaHble gaHHble

* Bo3moxxHoCcTn BusHeca

* BbusHec-uenu u KpuTepumn ycrnexa
* [lonoXxeHune o KoHuenuun

* busHec-puckm

* [lpegnonoXxeHns n 3aBUCUMOCTH

* Pamku n orpaHnyeHua npoekra
* OCHOBHbIE OYHKL K
* ObbeMm nepBoHa4vanbLHOW M MoOCrieayoWmMX BEPCUN
* OrpaHn4eHnst N UCKNYEHNS
* Bbu3HeC-KOHTEeKCT
* [Nlpodunnun 3anHTEPECOBAHHbIX NNL|
* [lpmoputeTbl NpoekTa
* OcobeHHOCTN pa3BepTbiBaHUA (onepaumoHHas cpena)



C6op TpedboBaHUN
nonb30BaTeneu

AHannTuk TpeboBaHnM
BbIOOp TUNMYHBIX NpeacTaBuTeNen rpynn nosib3oBatenen

Onpoc TMNNYHbLIX NpeacTaBUTeNen Norb3oBaTenemn
CemuHap nosnb3oBaTenb-pa3paboTymk
HabnogeHne 3a nonb3oBaTtenamMmn Ha pabdbounx mecrax

MakeTnpoBaHue (co3gaHue npoToTuna)
*  [lo3BONseT yCcTpaHUTbL HeonpeaeneHHoCTL B
TpeboBaHUAX 3aKa3dmKa
* [lo3BonseTt npoBepuUTb NOHMMaHWE 3agayu
ncnonHuTenem (NporpamMmmcTom)
*  Bwuabl makera:
*  PucyHok
* MakeT B BUae ncnonHaemoro dpauna



I [lpeacTaBneHne TpedboBaHUN
I nonb3oBaTesid Ha OCHOBe BapuaHTa

Mcnonb3oBaHUA

ioeHTudunkaTtop

Nma (rnarosi+o6bekT)

cTouHuK (aBTop)

[laTa co3gaHug

[Mpodunb nonb3oBaTens
[Mpnoputer

YacTtoTa ncnonb3oBaHug
PoouTtenbckoe busHec-TpeboBaHmne
[MpenycnoBue (Ha4aribHOE COCTOAHME)
Llenb n pesynerar
[locnegoBaTenNbHOCTb AEUCTBUN

¢« ¢ ¢© ¢© ¢ © ¢ © ¢© © ¢©



[NlpeacraBneHue TpedboBaHun B
BUAe Nosib30oBaTesIbCKUX
NCTOPUMN

[Tonb3oBaTenbckasa NcTopusa — user story.

CopgepxaHue:

- TEKCTOBOE onmcaHmne yHKLUNU;

- YCTHble 00CYXOEHUSA NCTOPUN;

- TECTHI.

[TpuMmep nonb3oBaTenbCKOU UCTOPUMN:

- [lonb3oBaTenb MOXET NOMECTUTb CBOE
pe3tomMe Ha BeED-caunTe.

- [lonb3oBaTtenb MOXET OCYLLECTBUTDL
NMOWUCK BaKkaHCUMN.



[lpeactaBneHne CUCTEMHbIX
COOBLITUN U peaKLnn 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-nNpaBuIT:
*  (PaKThl,
* OrpaHuNYeHuns,
* aKTMBATOPbl onepaumnu,
*  BbIBOAbI,
*  BblYUCIIEHUA.
NcTOUYHNKM Dn3Hec-npaBurt:
* 3aKOHbl rocygapcTBa,
* KoprnopaTuBHas NONUTUKA,
* CcTaHOapTbl U HOPMATUBHbIE
OOKYMEHTHI,
*  opMynbl,
*  MOAENM AaHHbIX.



[Mpumepbl OU3Hec-NpaBun

PaKT:

- Kaxkgbi ToBap UMEET LUTPUX-KOA.

OrpaHun4veHue:

- [locTaBka Bcex 3aKka3oB A0MmKHa ObITb
3aBepuieHa mexay 10:00 n 14:00 no
MECTHOMY BPEMEHMW.

AKTMBaTOp onepauuu:

- [Nocne pobaeneHusa nokynarenem
TOBapa B KOP3UHY NPeasioKNTb emMy
npmobpecTn conyTCTBYOLLME TOBAPbLI.

BbiBOO:



[ ¥] [ ¥] [ ¥] [ %] [ %] [ %] [ %]

ATpnbyTbl KayecTBa
(FOCT P MCO/MO3K
25010:2015)

doyHKUMOHanbHaa NPUrogHocCTb (MPaBUSTbHOCTb
— COOTBETCTBUE cneundukaymmn, T3; TOYHOCTD)
HaOEXHOCTb,

yaoOCTBO NCMOSIb30BaHUS,

3aLUULLEHHOCTD,

NPOnN3BOAUTENBHOCTD,

annaparHas n nporpamMmmHasi COBMECTUMOCTb,
NepeHOCNMOCTb,

COMNpPOBOXOJaeMOCTb.



Cneundukaumna TpedboBaHun

> CoOepXut pyHKUMOHanNbHbIE
TpeboBaHMs.
»  Kaxngoe TpeboBaHne MMeEET YHUKanbHoe
NMS U HEU3MEHHO.
> Cnocobbl npeacrtaBneHnsa TpedoBaHNUN:
- CTpYKTYpunpOBaHHbIE ONMUCAHUA Ha
€CTECTBEHHOM A3blKe
- [ padpnyeckme onncaHus
- DopmarbHble crneumndukaunm,

ncrnonbayLmne cneuuanbHble A3bIKY
(XML. DFD. ERD. STD. UML. 6nok-



LLiabnoH cneuudunkaumm
TpeboBaHuu (Burepc)

1. BBegeHue.

2. O0OLwee onucaHue.

3. PYHKLMN CUCTEMDIL.

4. TpeboBaHUA K AaHHbLIM.

5. TpeboBaHUA K BHEWWHUM UHTepdencam.

6. ATpuOyThbI KauyecTBa.

7. TpeboBaHMA NO MHTEePHaUNOHaNU3aumm u
roKanusauum.

8. OcTanbHble TpeboBaHUA.

NMpunoxexnune A. CnoBapb TEPMUHOB.

NMpunoxeHue b. Mopgenu aHanusa.



I TexHn4YecKkoe 3agaHue

| (ECNA. NOCT 19.201-78)
- BBeageHwue.
I - OcHoBaHne ansi paspaboTKu.

- HaszHauyeHne pas3paboTkn.
- TpeboBaHus K nporpamMmme.
- TpeboBaHUA K NporpamMmMHON AOKYMEHTaLNMN.
- TeXHNKO-3KOHOMUYECKME noKasaTernu.
- Ctagumn n atanbl paspaboTku.

- [lopagok KOHTPONA 1 NPUEMKMN.

- [1pnnoxeHuns.



[OCTbI, uCcnonb3yeMbie Npwu
NoAroToBKe TeXHNYeCKOoro

3daAaHnA

[OCT 19.101-77 Bmnabl nporpamMm v nporpamMmmHbIX
OOKYMEHTOB

[OCT 19.105-78 ObLme TpeboBaHUSA K
nporpaMMHbIM JOKYMEHTaM

[OCT 19.106-78 TpeboBaHus K NporpaMmmMHbIM
OOKYMEHTaM, BbINONMHEHHbIM NeYaTHbIM
cnocobom

[OCT 19.104-78 OcHOBHble Haanucu

[OCT 34.602-89 TexHun4yeckoe 3agaHue Ha
co3gaHne aBToMaTU3NPOBaHHOW CUCTEMBbI



MeToabl aHanu3a

*[IporienypHbIM OIXOT
CTpyKTYypHbLIX aHaNU3:
Avarpammbl NOTOKOB AaHHbIX (DFD)
Avarpammbl «cyuwjHOCTbL-CBA3b» (ERD)
Avarpammbl coCTOAHUU(STD)

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



I OnarpaMmmbl NOTOKOB AaHHbIX

I * DFD — Data Flow diagram

> OCHOBHOM METOA. anropuTMmMYecKas
OEKOMMNO3ULMS 3ada4m
*» ONeMeHTbl gnarpammbl: UICTOYHUK (MOoTpebunTens)
MHopmMaLun, npouecc, NOTOK AaHHbLIX (HOTauud
NopaHa, HoTauus enHa-CapcoHa)
» JIrobon npouecc — npeobpasoBaTerib AaHHbIX

NCTOYHUK AaHHbIX [MpneMHUK OaHHbIX




I DFD B HoTauuu NoaaHa
I * OnemMeHThbl

I * MOTOK OAaHHbIX el >
* NPOLECC
* XpaHuUnuLie -
* BHELUHSS

Kras

CYLLHOCTb




PyHKLMOHarNbHas
nekomno3vuusa B DFD

KOHTEKCTHaS AWarpamMmma

Awarpamma ypoeHa "0"

Aunarpamma ypoeHa "1" ¢

CYLLHOCTE

IIma MoToKa Kma noToka
!
MA NOTOKS
! ﬁ‘aHHblx

CneyuouKaLKra Monymﬁ

CyLWHOCTE




Mpumep DFD (MoaaH)

* Cucrema «dunbmbl Ha Web-cante» (J1.A.MausLuek,
B.J1.JInoHr, Npaktundyeckaa nporpaMmMHasa NHXeHepuq,

KoHTekCcTHanA XApaKTEpUCTUKHN
ﬂmarpamma MoKz 30B

WHthopmatma
0 thnbMax

A

0
TUNBMEI H3
Web-canTe

KnneHTrl ﬂ_mcrpmﬁbmrepbl

Jakas bunetoe

IPOII

Whdiopmauma o drnemax 1
Mpouecc ynpasneHua
AEHHEIMK 0 QUNEMaX W

aKTEepDax

HazeaHwWe (unema,
NPOACKNTENLHOC TE NMOKA33

HazeaHwne dnnema,
NP o0 AMMTENEH0C Th
ceaHca,

Jakas
-
EHHETGE 3 :gg:CEK;EHh?;EaT 5 XapaKTE'pM[TMKM
4 NnoKasoe
Mpouscc ynpaeneHns Mpouecc ynpagneHWA »
pacnpocTpaHeH MeMm A3HHEIMIA
bunetoe 0 MoKas3ax



Mpumep DFD (MopaH)

* DFD 1 ypoBH#

Wudopmaums o gpunemax

1.1
Co3aaTek basy gaHHbIX
thMNEMOE M aKTEpoE

WHhopmaLumna
o hrMneMax

WHpopmauma o hnemax

1.5
MokasaTe MHpOPMaLLMID
0 hUNEME, aKTEpE

E333 O3HHLIX
(hPMNEMOE M aKTEpOB

Kon
WHhopmauma tprnema
o hunemax WHthopMaLmMa o

thunemax

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

Muthopmalma
o hrAEmMax

o thunemax

1.2
ObHoEWTE bazy
OaHHLIX (PUALMOE
M aKTepoe

14
Haitmn wHpopmaumo
0 thrabmax, aKTepax

HaseaHue
thunema,
NPOAOMKNT2ALHOC T
noKasa



CpencrBa aHanu3a AaHHbIX

Ouarpammbl « CyLLIHOCTb-CBSA3b»
ERD — Entity-Relationship Diagrams

HasHayeHue: nocTtpoeHne ER-moagenen, He
3aBucawmnx ot tmna CYb/[] (koHuenTyanbHas
MoLenb)

Hotauuna YeHa, HoTauna bapkepa

OCHOBHbIE 3NTEMEHTHI:
* CYLWHOCTb,

* JK3eMnnsAaAp CyLHOCTM\,
* aTtpubyr,

* CBA3b.



I * Puyapp bapkep 1 gp., 1981 roa
I * [My6nukaums: Richard Barker (1990). CASE

ERD B HoTauuun bapkepa

Method: Entity Relationship Modelling.
* OnemeHTHl e
* CyLHOCTb U aTpubyThl ==

CYLWHOCTb

s obga3aTenbHasa CBA3b

* HeobOsA3aTenbHasa CBA3b

* BapuaHT Heobsi3aTenbHom cBaA3n -+



NMpumep ERD (B HOTauuwm

DoxywmenT ob obpa3zoBarHum

“Homep
*["og Ebiga4n
*MecTO BbIgE4HN

bapkepa)

MMeeT AbuTypHeHT

1" PamMunua
“[of pospeHUA

CeumpeTenwcTeo EN3

MMeeT

Macnopt

“Cepun

“HomMep

“MeCcTO Bbiga4M
“MaTta Bwiga4i

“Homep
[ of Ebiga4iH
*[lpegMeT




I CpenctBa aHanu3a noBeaeHus
I CUCTEMbDI

* [lnarpammbl nepexoanoB COCTOAHNM
I STD — State Transition Diagrams

HasHayeHue: onncaHme noBegeHns CUCTEMbI BO
BpeMeHU (creundukaunm yrnpasneHus)

* OCHOBHbIE 3neMeHTblI:

* CocTtosiHMe
* HavarnbHoe cocTodHuMe (TOMNbKO O4HO)
* 3aBepLiarollee coctosHmne (Nroboe KonnmyecTBo)

* [lepexon — onpenenseTca coobITUEM,
yNpaBnaoLWwmMM Nepexogom, U 4eUCTBUEM,
BbIMOSTHSAEMbIM NPU Nepexoae



I * CocTosiHMe
* HayanbHOEe CoCTosaAHMe

* [lepexon

O06o3HaueHusa STD

Ma coCT O8HWA

Ycnoewe
NelcTBWeE




NMpumep STD

* ToproBbl aBTOMAT

"Toeap EblgaH"
"Mony4nTe
onnaTty oT
KnueHTa"

"BrAmHeHKa"

MHWUWanm 3auwma

»

O¥WOoaHWe geHer 3

—

"ObHapyMeHbl
oeHEr"

"Toeap
nocTyneH"
=HET
"BrlOaTE
DeHEMA"

O naaHne
ewlbopa
TOBapa

"BosepaT
MOHETHI"

"Onnata
HEOOCTITO4YHa"

"BrlOaTk
AeHBMA"

"OnnaTta

AoCTaTo4YHa"

"BrIOaTk
Toeap"

Brloada ToBapa

"BrIOaTe
oeHer "



I CxemMbl N0 cTaHAAPTY
I [[OCT 19.701-90

* [OCT 19.701-90 (NCO 5807-85) ECI'1L.
I CxeMbl anropuTMoB, NporpamMmMm, aHHbIX U
CUCTEM. YCIOBHble 0003HA4YEeHUsa U
npaBuna BbINOMTHEHUS

* CxemMa gaHHbIX

* Cxema nporpamMmm (b6rnok-cxemsbl)

* Cxema paboTbl CUCTEMBI

* Cxema B3aMOOeNUCTBMS nporpamm
* Cxema pecypcoB CUCTEMbI



CtaHpapTbl

[OCT P NCO/M3K 8631-94 NHdopmaLMOHHAsH TEXHOMNOIUS.
[TporpamMmMHble KOHCTPYKTUBBI U YCITOBHblE 0603HAYeHUsS ONs NX
npeactaernenna. OnucbiBaeT NpeacTasfieHmne nNpoueaypHbIX
anropuTMoB.

[OCT 19781-90 Obecne4veHmne cuctem obpaboTkn nHdopmaumn
nporpaMmmHoe. TepMuHbl 1 onpeaenenns. PazpabortaH BdameH FOCT
19781-83 n TOCT 19.004-80 n yctaHaBnmMBaeT TEPMUHLI U
onpeaesrieHnsa NOHATMI B obnacTtu nporpammHoro obecneyerus (MO)
cuctem obpaboTkm gaHHbIx (COL), npumeHsemMble BO BCEX BUaax
OOKYMEHTaLUUn 1 nutepartypsbl, BXOAALWMX B cdhepy padoT no
cTaHgapTusaunm nnn NCnosb3yWmx pesynbraTbl 3TUX pabor.

[OCT P 51904-2002 lNporpammHoe obecrnevyeHne BCTPOEHHbIX
cuctem. Obuwme TpeboBaHUA K pa3paboTke N AOKYMEHTUPOBAHUIO.



CtaHpapTbl A3bika UML

Asblik UML — Unified Modeling Language.

ABTopbl. pagn byy, >xemmc Pymbo, AnBap
AKOOCOH.

OMG — Object Management Group.

UML 2.4.1 npuHAT B Ka4yecTBe MeXayHapoaHoro
ctaHpapTta ISO/IEC 19505-1, 19505-2:2011.

Cneundonkaumm UML:

*1.3 (1999 ron),
*1.4 (2001 rop),
*1.5 (2003 ron),
*2.0 (2005 rop),




Ounarpammbl UML

1. Amnarpamma npeueneHToB (Use Case)

2. lnarpamma knaccos

3. lnarpamma o6bLEKTOB

4. lnarpamma nocrnegoBaTenbHOCTU (OENCTBUN)
5. [lnarpamma coTtpyaoHmdecTBa (Koornepauum)

6. [lnarpamma cxem COCTOAHUN

/. dnarpamma gesaTernbHOCTH

8. dunarpamma KOMMYHUKaL MK

9. [lnarpamma KOMMOHEHTOB

10. Qnarpamma pasmeLleHns (passepTbiBaHUA)



I CtpyKTypHble npegmeTbl UML

Knacc Hazeanune Knacca
+ATpubyTEl (CEDACTEA)
+MeTOOb | )
OOBbEeKT
MMz 0bbeKTa | MMA KNacca - MMA KNacca
i _—— = . 5 "
Koonepauus . Koonepauma
P -

(COTPYAHNYECTBO)

-
h-_l—_l_'



CTpykTypHble npeameTbl UML (2)

AKTep

X

MiMA 0eAcTEYHWEro NMUa

[lpeueneHT
(USG Case) VIMA NpelefeHTa:
4TO H3Z0 CAENaTh

MHTepq)el‘/’IC O INHTEepoeiic




I CTpyKkTypHble npeameTbl UML (3)

I AKTUBHbIN Klacc

KOMMOHEHT
HazeaHWe KoMMNoOHeHTa
oML 1.2 ==
UML 2 O << KOMMOHEHT==>
. HazeaHwme KOMMoOHEHTa
Y3en

HazpaHwe yzna




I CTpykTypHbIe npeameTbl UML (4)

[TakeTbl
IMA nakKeTa
KoMmeHTapuu TeKCT KOMMEHTapus

(aHHOTauuNn)



Buao nearenbHOCTU G

[TlpeameTbl noBeaeHnsa UML

B38|/|MO,E|,€|7|CTB|/|9 MR Onepalnn -

KoHeYHbI aBToMaT (mm m.:.—DHHHﬂ)

d3BaHMEe BN Oa NedATenNbHOoC TD




I 3aBMCUMOCTb

OTtHoweHna UML

——————————— T
I Accoumnaums
e
Arperauus
i
Komno3unuus
O606L1eHne >
__________ >

Peanun3auugd



Ounarpamma Use Case

I
| O
I

Cbop pesynbTaTos
aTtTecTauum T

4‘— [lekaHaTt
/\ [MpoBepka 3agaHnK Q

/N

[Mpodheccop

CtyoeHT

Bbligaya 3agaHmn

BbinonHeHue 3agaHusa

Mexay akTepom 1 npeLegeHToM — accoLmaTuBHas CBSA3b



Ouarpamma Use Case (2)

CtyneH

T

COop pesynbTaToB
aTTectaumnm

==

7 <<BKnOYaeT>>

[lpoBepka 3agaHum

<<BKIYaeT>>

Bbloaya 3agaHum

J/ <<BKIOY

. \<<paclumpser>>
BbinonHeHne 3agaHun

Pa3paboTka HOBbIX
3agJaHumn

O
X
=N

N

[Tpodbeccop




Ouarpamma (BuaoB)
AeATEeNIbHOCTMU




IHnarpamma KnaccosB

DakKyneTeT|1

N|Tpynna

INeKTOop

1

1

CTyoeHT

VvV

- - - - =| bubnuoTteka

Person

Cryn.ouner




Onarpamma o0bLeKToB

Bacsa : CtyaoeHT

MeTsa : CtyoeHT

: Npodpeccop

Kons : CTyoeHT

NHdbopmaTtuka : lNpeameTt




| o

I %Hmumanmsauvm TeJ'IerOH%

\v

-

!

B 30He

~

Iunarpamma coctTosiHUN

/

BN

-

.

.

BHe 30HbI

1

~
YcTaHOBMNEHO coeanHEHNnE

.

®




Hnarpamma
nocriegoBaTesibHOCTU

BaH ViBaHoBWu : Tpodpeccop

Bacs : CtygoeHT

H CoobLeHre: NonyYnTb 3agaHume |

I
» —-
L

BbinonHun 3agaHue

Bpems




HnarpamMmma KOMNOHEHTOB

* ApTeqakT:

Tabnuubl,

doannbl OaHHbIX,
ncnonHsaembie dpaunel,
OOKYMEHTHI,

< <KOMMOHEHT>=>

myClass

<<apTedaKT=>

myProg

OVHaMMNYECKN 3arpykaemble OUBTNOTEKMN.
* KOMMNOHEHT:

* nporpamMmmMmHagda pearindaumngd Kriacca Ui

HECKOJIbKNX KI1aCCOB




HnarpamMmma KOMNOHEHTOB

<<KOMMNOHEHT>>

afxwin.h u gp.

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

T ===—————— =" [ _—————____ _ [

+‘/—_’,_,/’A‘—~; v T T ———=—=—=—.. . V

/
<<KOMMOHEHT>>| | <<KOMMOHEHT>> <<KOMMOHEHT>> /
Lab1.h Lab1Dlg.h stdafx.h
\\\ <<KOMMOHEHT>> <<KOMMOHEHT>>
\\\‘ L]
Resource.h Lab1.rc




LEKOMMOHEH T= =

Calculataor

Calculatar

< < KOMMOHEHT> >

NHTepdenc

= _DlﬂiﬂiHHTedeEﬁc‘:-} s

+myFunct ()

< <HKOMMOHEHT==>

Robot

< <KOMMOHEHT==

Robot




I Cepeep 6a3 oaHHLIX

TenedoHHLIA Mporpamma PeayneTaTel
CNP3B0YH WK MoWcKa NoMcKa

|

Ounarpamma pasBepTbiBaHUA

KNUeHT

Mporpamma
npeacTaBneHna
. e




Bonpochi

[Je MOXHO nNPUMEHATb AnarpamMmmbl
UML?

Kakne Buabl agnarpamm Haumnyymm
obpas3om npeacraBnatoT cTpykTypy MNO?
Kakne Buabl gnarpaMmm npeacraBnsitoT
onucaHue 1O Bo BpemMeHn?

Kakme Buabl guarpamm Haumyylnm

obpas3oM npeacrTaBndaloT TpeboBaHUA K
[107?



I NTorn aHanu3sa

I > ITorm aHanunsa — cneungukayms

TpeboBaHUM

> Cneundukaumna TpedbosaHum +
pe3ynbraTbl NNaHUPOBAHUA = TEXHUYECKOE

3agaHue



MeToAabl
NPOEeKTUpPOBaHUSA



[MpoekTpoBaHue MNO

[TpoekTnpoBaHMe — 3TO npouecc, obpaTHbIN aHanM3y
(CNHTE3)

Ha ocHoBe aHanu3a opMMPYHOTCA:
*+ HdopmaumoHHas mogens (daHHbIe)
+ OyHKUMOHanbHasa moaernb (4eNcTBms)
+ [NloBegeH4yeckaa mogenb (pexnumbl paboTbl CUCTEMDI)

HanpaBneHuns npoekTupoBaHUA:
* PagpaboTka AaHHbIX
* Pa3paboTka apXuUTeKTypbl
* [1pouenypHasi paspaboTtka
* PadpaboTka MHTepgencoB nonbL3oBaTens

Pe3ynbraTbl NPOEKTUPOBAHMUA UCMONb3YIOTCA Ha 3Tane
KOAVPOBaAHUS



I * [lpeaBaputenbHoe (abcTpakumm YpOBHS

apPXUTEKTYPbI)
* PesynbraT: CTPYKTypa CUCTEMLI (OeneHne
Ha NogcucTeMbl), Mo4esb YnpaBneHus
(B3anmogencTeme mexay
nogcuctemMamm), MoayribHas
OEeKoMMNo3numnga nogcmucTem

* [NetanbHoe (CTPYKTYPbl AaHHbIX U
anropuTMbl)

* NNHTepdenc nonb3oBaTens

JTanbl NPOEKTUpPOBaAHUSA



CtpykTypa O

Mopaenb XpaHunuiia OaHHbIX
Mopenb KnneHT-cepBep
TpexypoBHeBas Mmoaenb
Moaenb abCcTpakTHOM MalUUHbI

MHoroyposHeBad Moaernb (NporpaMmmHo-
annapaTHbIN CTEK)



Mopaenb XxpaHunuiwia gaHHbIX

[Mpenctaenenne 1 (dopma) [MpencTtaBneHne 2 (OT4eT)

|

XpaHunuuie gaHHbIX (OKYMEHT)

|

[MpenctasneHne 3 (CTPYyKTypa OaHHbIX)




Mopaenb KnueHT-cepBep

Knunent 1 Knunenr 2

Cetb (npoTtokon TCP/IP)

CepBep 1 CepBep 2




TpexypoBHeBasa MoAaenb

[ padpmnyecknn nHTepdenc nonb3oBaTens

A 4

CepBep npunoxeHmn (bnsHec-noruka)

A

y

Cepsep 6a3 gaHHbIx (CYBL)




Moaenb abCcTpakTHOM
MaLUUHbI

MuHugpaneep

YHuBepcanbHbI apanBep

BupTyanbHbIn apanBeep

OnepaunoHHaga cucrtema




[lporpammHoO-annapaTHbIN CTEK
(MHOroypoBHeBasl CTPYKTypa)

Applications




I Mopenwu ynpaBneHus
I B3aMMoaencTBusA noacucTtem

 Mopenb UeHTpannM3oBaHHOIO

I yrpaBneHuns
Mopenb «Bbl30B-BO3BpaT»
Mopenb MmeHenXxepa

¢ Mopernb cobbITUMHOIO ynpaBneHus
LLiInpokoBelyatensHasa Moaerb
Mopenb ynpaBneHusi npepbiBaHUAMMU



Mogenb «BbI30B-BO3BpaT»

FNaeHas Nnporpamma

/

MognporpaMma 1

L

Sy

e

MognporpaMma 2

/

N

Mopgnporpamma 1.1

MNognporpamma 1.2

Mognporpamma 2.1

Mognporpamma 2.1




Moaenb MmeHeaXepa

Mpoueccel Mpoueccel
OaTY4MKK MCMONHUT2NK1

~.

CHUCTEMH BIA

KOHTpONnep
Ar
BEIHWCAWTENEHEIE Mpoueccel 0bpaboTu
NpoLeccel 0TKa308B
W

MoNL30BaTENLC KMA
MHTephenc




LLinpokoBelwlaTenbHas

MopcrcTema 1

MoAdeJlb

\

MogcrucTema 2

T,

MopcrcrTema 3

/

ObpaboTynk CoDBITMA W coobuleHniA




Mopgenb ynpaBneHus

npepbIiBaHUSMMN

lNpepkiBaH WA

BekTop
MpepEIBaHW A

L

\

ObpaboTymk

Ny

1 ObpaboTymk 3

v

ObpaboTynk N

!
(I‘Ipnuecc 1) (I‘Epnu,ecc 3)

v

(I‘ipnue::c N)




I MoaoynbHada gekomno3snmuus
MO

TunoBoe pelleHne onga npegcraBneHns
naHHbIX B Web:

MVC — Model / View / Controller

[Mpepc TaBneHne < — — KOHTponnep

= ry
o ”
~ ’




I [laTTepHbl NPOEKTUPOBaHUA

[Tpmepbl NnaTTepPHOB

AbcTtpakTHaga dbabpuka (Abstract Factory)
OpgunHodka (Singleton)

Apantep (Adapter)

KomnoHoBLmk ( Composite)

dacapn (Facade)

[Tocetutens (Visitor)

Habntogatenb (Observer)



[MaTtTepH Pacap (Facade)

- CTPYKTYPUPYET OOBLEKTHI,

- NpegocTaBnaeT YHUOULUMPOBAHHLIN (MPOCTON)
NHTEpdEeNc BMecTo Habopa nHTepdencos
NOACUCTEMBI.

K.nacckl

=) V] f>
/ /

NoACUCTEME
|
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