HUHCTpYMEHTAJIBHBIE
cpeacTrsa pa3padoTku
IPOrPaAaMMHOI0 00ecIeYeHMs



IIporpamMHoe odecneyeHue

ITox mporpammubiM ooecniedueHueM (I10) monumaercs
COBOKYITHOCTh IIPOTPAMMHBIX U JIOKYMEHTAIBHBIX CPEJACTB JJIsI
CO3/IaHUS 1 SKCIUTyaTaluyd CUCTEM OOpaOOTKHU JTAHHBIX
CpPEACTBAMH BBIYMCIMTEIILHON TEXHUKU. B camoM oO011ieM miaHe
IPOrpaMMHOE 00€CIIEUeHUE AJIS1 BEIYUCIUTEIBHOU TEXHUKU
MOXET OBITh pa3esicHO (B 3aBUCUMOCTH OT Ha3HAYCHUS) Ha
cucmemHoe, UHCMpYMenmaibHoe U npukiaduoe (Kak v BCsiKasi
KJIacCU(DUKALIKUS TAHHOE ACJICHUE YCIOBHO).

NHCTpyMEHTaIbHOE MPOTPAMMHOE 00ECIICYECHUE
HCIIOJIB3YETCS JJIs CO3J]aHMs POTPAMMHBIX IPOIYKTOB B
110001 001aCTH, BKJIIOYAsI U CUCTEMHBIE ITPOTPAMMBI.



Oo0mmue cBeaenuss 0 CASE-TexHoJaorusix

[Tox repmuaom CASE-cpeacTBa noHUMarOTCs
IpOrpaMMHBIE CPEJICTBA, MOJJICPKUBAIOIINE MPOLIECCHI
co3nanus u conpoBoxaeHus MC, Bkirodast aHaaus U
(hopMyIMpOBKY TpeOOBaHU, TPOCKTUPOBaHKE TTpUKIaaHoro 110
(mIpuitoKeHU) ¥ 0a3 JaHHBIX, TEHEPaLMIO KO/a, TECTUPOBAaHUE,
JOKYMEHTUPOBAHHE, 00ECIICYEHUE KAaYECTBA,
KOH(PUTYpallMOHHOE YIPaBJICHUE U YIIPABJICHUE POEKTOM, a
Taxxe apyrue npoueccol. CASE-cpencTtBa BMECTE ¢ CHCTEMHBIM
[1O ¥ TeXHMYECKUMHU CPEACTBAMH 00pA3yIOT MOIHYIO CpEIy
pazpadotku MC.

OcHoBHOM 11ei1bI0 CASE-TEeXHO0J0TUM SIBISIETCS
pa3rpaHuYEHUE MPOIecca MPOCKTUPOBAHUS POTPAMMHBIX
IPOAYKTOB OT IIPOIECCa KOAUPOBAHUS U MOCICAYIOIIUX ITANOB
pa3pabOTKHU, MAKCUMAJIbHO aBTOMAaTU3UPOBATh MPOIIECC
pa3pabOTKH.



MeToabl CTPYKTYPHOI'O AaHAJIHU3A U
MPOEKTUPOBAHUS

Jns BeinonHenus nocrasiaeHHoM nenu CASE-TeXHO0I0ruy UCIoNb3y 0T ABa IPUHIUIIAATIBHO
Pa3HBIX NOAX0/A K NPOCKTUPOBAHMIO: CINPYKIMYPHbLU U 00bEKMHO-OPUEHIMUPOEAHHL.

CTpyKTYpHBII OIXO0/ MpEANoaaraeT IeKOMIO3ULNIO (pa3iesieHre) MOCTABIEHHOM 3a/1aui Ha
(GYHKIIMN, KOTOPBIE HEOOXOAMMO aBTOMATU3UPOBaTh. B CBOIO ouepesh, (DYHKITUN TaKKe
pazouBaroTcs Ha nMoAGYHKIINH, 33/1a4u, TPOLEAyphl. B pe3ynbrare nmoiaydaercs ynopsgoueHHas
uepapxus QyHKIu 1 nepenaBaeMor nHGopmarmenn Mexay QyHKITUIMU.

®  Cmpykmypnblii n00X00 OAPA3yMEBAET MCIIOJIL30BAHUE ONPEETIEHHBIX OOIIEIPHHATHIX
METOJIOJIOTMH TIPH MOACIUPOBAHNN PA3TUIHBIX HH()DOPMAITMOHHBIX CUCTEM:

SADT (Structured Analysis and Design Technique);
DFD (Data Flow Diagrams);
ERD (Entity-Relationship Diagrams).

Cy1iecTByeT Tpy OCHOBHBIX THIIA MOJEJIEH, UCIIOJIb3YyEMBIX IIPU CTPYKTYPHOM IOJIXO/E:
(GyHKIMOHATbHBIE, THPOPMALIMOHHBIE U CTPYKTYPHBIE.

@® OcCHOBHBLIM UHCIMDYMEHMOM 00beKMHO-OPUSHMUDOBAHHO20 No0xo0a saBisieTcs s136lKk UML —
YHUDHUIIMPOBAHHBIN S3bIK MOJICTUPOBAHHMS, KOTOPBIN MpeIHa3HAYCH ISl BU3YATH3allUHA U
JTOKYMEHTHPOBAaHMS 00bEKTHO-OPUCHTUPOBAHHBIX CUCTEM C OPUEHTAIMEH UX Ha pa3paboTKy
nporpaMMHOTO obOecrieueHus. JIaHHBIN S3bIK BKIIOYACT B CE0SI CHCTEMY Pa3lIMYHBIX JUArPaMM,
Ha OCHOBAHUHU KOTOPBIX MOYKET OBITh ITOCTPOCHO MPEJCTABICHUE O MPOCKTUPYEMOM CUCTEME.




MeTomxo10orusi PYHKIMOHAJIBHOIO
moaeaupoBanusa IDEFO. O0mue cBeneHust

IDEFO(ICAM DEFinition language 0) — Function
Modeling — mMetomonorusa GpyHKIHOHATBHOTO
mozaenupoBanusi. C MOMOIIBIO HATTISTHOTO Tpadu4eCcKoro

a3bika IDEF0 n3ydaemast cucreMa npecraeT nepen
pa3pabOTYMKaMM 1 aHAJIMTHKaMHU B BUJI€ Habopa
B3aMMOCBSI3aHHBIX QYHKIUM ((DYHKIIMOHAJIBHBIX 0JIOKOB —
B TepmuHax IDEF0). Kak npaBuiio, MmogenupoBaHue
cpeacreamu IDEFO aBiseTcsd nnepBbIM 3TanoM U3y4eHUs
10001 CUCTEMBI.



OO01mue cBeIeHUA METOI0J0THHA

(pyHKuuoHAABLHOI0 MoaeaupoBanusa IDEFO.

['padpuuecknii 1361k IDEFQ ynuBUTEIBEHO NPOCT U
FapMOHUYEH. B OCHOBE METOJIOJIOTUH JIEKAT YETHIPE OCHOBHBIX
[TOHATHSL.

@ [lepBbIM U3 HUX SBIISETCS MOHATHE (PYHKIIMOHAJILHOTO
0s10ka (Activity Box). @yHKIIMOHAJIBHBIN 010K rpaduuecKu
n300pakaeTcs B BUAE MPSIMOYTOJILHUKA U OJIMIICTBOPSIET
C000# HEKOTOPYIO KOHKPETHYIO (PYHKIIMIO B paMKax
paccmarpuBaemMoil cucteMsl. 11o TpeboBaHMsIM cTaHAapTa
Ha3BaHMUE KaXJ10ro (DyHKIIMOHAJIBHOTO OJI0Ka JOIKHO ObITh
c(OpMyYJIHPOBAHO B IJ1arojibHOM HAKJIOHEHUM (HaIpUMep,
«IPOU3BOAUTH YCIYTH», @ HE KIIPOU3BOJICTBO YCIIYT»).

PASPABOTATD | © Yt yagnemacn
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OO0mmue cBeieHUsI METOA0JI0T MM
(pyHkunoHaabHOTO Moaeauposanusa IDEFO.

® Bropeim «kutom» meromonoruu IDEF0 sBrisercst monsatue uHTepdeiicHoii xyru (Arrow).
Taxoke nuaTepdericHbIe Jyry YacTO HA3bIBAIOT MOTOKAMHU WM cTpenkaMmu. MaTepdericnas ayra
oToOpakaeT 3JIEMEHT CUCTEMBI, KOTOPBI 00padaTeiBaeTcs (PyHKIIMOHATBEHBIM OJIOKOM HIIH
OKa3bIBa€T MHOE BIUSHUE HA (DYHKIUIO, OTOOPAKEHHYIO TaHHBIM (DyHKIIMOHAIBHBIM OJIOKOM.

I'paduueckum oToOpakeHreM HHTEP(PENCHON AYyTH SIBISETCS OJHOHANPABIECHHAs CTPEJIKA.
Kaxxnas unTepdeiicnas ayra 0KHA UMETh CBOE YHUKalIbHOE HauMeHoBaHue (Arrow Label). 1o
TpeOOBaHUIO CTaHapTa, HANMEHOBAHUE JOJKHO ObITh 000POTOM CYIIECTBUTEIBHOTO.

C nomornipto HHTEPPENUCHBIX YT 0TOOpakaroT pa3InyHble 00BEKTHI, B TON WM UHOMN CTEIICHU
OTIPEICIISIOIIUE TTPOIIECCHI, MPOUCXOAAITUE B cUcTeMe. TakuMKU 00bEKTaMH MOTYT OBITh 3JIEMEHTHI
€aJlbHOTO MHpa (JIeTaau, BaroHbl, COTPYHUKH U T. JI.) WIH MOTOKU JAHHBIX U UH(OpMAIUU
JIOKYMEHTBI, TaHHbIC, UHCTPYKIUHU U T. 11.).

B 3aBuCHMOCTH OT TOTO, K KAaKOW U3 CTOPOH MOIXOIUT NaHHas nHTep(delicHas ayra, OHa HOCUT
Ha3BaHUE «BXOMSIIEH», «UCXOMSIICH» UITN «yTpaBisiomiei». KpoMe Toro, «<iCTOYHUKOMY (Ha4aIoM)
U «IIPUEMHHUKOM» (KOHIIOM) KaI0H (PyHKIIMOHAIBHON TyTH MOTYT OBITh TOJBKO (DYHKITMOHATLHBIC
osoku. Heo0xonumMo OTMETUTB, UTO JIFOOOU (YHKIIMOHAJIBHBIN OJIOK 10 TpeOOBaHUSAM CTaHIapTa
JI0JDKEH UMETh 110 KpaHel Mepe OJIHY YIPABIISIONLY0 HHTEP(HEHCHYIO IyTY B OHY HCXOISILYFO.

O0s3arenbHOE HAJIMYUE YIIPABIAIOMIMX HHTEP(EHCHBIX TyT ABISAETCS OJXHUM M3 TIIABHBIX
ommuuil crangapra IDEFO ot aqpyrux merononoruit kiaccoB DFD (Data Flow Diagram) u WFD
(Work Flow Diagram).

VripanineHue
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OO0mme cBeieHUsI METOA0JI0T MM
(pyHkunoHaabHOTr0 Mmoaeauposanus IDEF(.

@® TpeThbuM OCHOBHBIM NOHATHEM cTa”HAapTa IDEFOQ
aBisieTcs Aexkomnozunus (Decomposition). ITpuHinn
ACKOMITIO3UIIMH IPHUMEHSETCS IIPU pa30MEeHUH CI0KHOTO
npoliecca Ha COCTaBAromue ero GyHkuu. [Ipu atom
YPOBEHb JAECTAIIN3ALIUU TIPOIECCA ONIPEACIISIETCS
HETOCPEICTBEHHO Pa3padOTYNKOM MOICIIH.

JIlexOoMIO3UIKS TO3BOJISIET MOCTEIEHHO U
CTPYKTYPHPOBAHHO IIPEACTABIISATh MOJICIb CUCTEMBI B BU/IE
UEePapXUUYCCKON CTPYKTYPBI OT/ACIBHBIX JUAarpaMm, 4TO
JEJIACT €€ MEHEE NEPErPyKEHHOM U JIETKO YCBAaMBAECMOM.



OO0mme cBeieHUsI METOA0JI0T MM
(pyHkunoHaabHOTr0 Mmoaeauposanus IDEF(.

® Ilocnegnum u3 nousaruii IDEFO sBaseTcs rimoccapui

Glossary). [{ins kaxxgoro u3 aneMenToB IDEF0: nuarpamm,

YHKLMOHAJBbHBIX OJIOKOB, MHTEP(PENCHBIX IyT
CYIIECTBYIOIIMI CTAaHIApT HOIPA3yMEBAET CO3/IaHUE U
noaJepKaHue Habopa COOTBETCTBYIOLIMX ONPEIEICHHH,
KJIFOYEBBIX CJIOB, IIOBECTBOBATEILHBIX U3JIOKEHUH U T. 1.,
KOTOPBIC XapaKTEPHU3YIOT O0BEKT, 0OTOOpAKEHHBIN TaHHBIM
3JIEMEHTOM. DTOT HA0OP HA3bIBACTCS IJIOCCAPUEM U SIBIISIETCS
OIMCAHMEM CYIIHOCTH JaHHOro dneMenTa. Hanpumep, i
YIIPABJIAIOIIEH MHTEPMENCHOMN IyTH «PaclopsiKeHUue 00
orIaTe» II0CCApU MOXKET COAEPIKATh NIEPEUCHb T0JIEH
COOTBETCTBYIOLIETO AYre JOKyMEHTA, HEOOXOIUMBIN Ha0OP
BU3 U T. 4. [ Toccapuil rapMOHWUYHO JIOTIOIHSIET HATJISTHBIM
rpaduyecKuil 31K, CHaOXKasl JuarpaMMbl HEOOXOAUMOM
JTOTOTHUTEILHON HHPOPMALIUEH.



Cunrakcuc IDEFO-guarpamm

JlnarpaMmsl SIBJISIFOTCS OCHOBHBIMU pabouumu 3siementamu IDEFO-
Mozenu. JluarpaMMbl IPEACTABIISIIOT BXOAHBIC-BBIXOIHBIEC MPEOOPA30BaHUS U
yKa3bIBaIOT IIpaBujia U CpeACTBa 3TUX npeoopazoBanuii. Kaxxmas IDEFO-
ayrarpaMma coaep:KuT 0J10Ku (paboThl) U 1yry (JIMHUU CO CTpesikaMu). biioku
M300pakaroT PYHKIIUU MOJACIUPYEMOM CUCTEMBI. [[yru CBSA3bIBAtOT OJIOKHU

BMCCTC U 0T06pa>1<a}0T BBaHMOﬂCﬁCT BUs 1 B3AUMOCBA3U MCIKY HUMU.



CuHTakcuc 0JIOKOB

OyHKIMOHAJIbHBIE OJIOKK Ha AUarpaMme u300pakaroTcs MpsiMOYyTOJIbHUKAMU .

bnok npeacTaBiageT GyHKIUIO UIN AKTUBHYIO YACTh CUCTEMBI.

Ynpasnenue

Bxoxn @OyHKIHOHANLHBI Boixon

ook IDEF0

v

MexaHusm BrizoB

Kaxxnast cropoHa 010ka ©IMeeT oIpe/ielieHHOe Ha3HaueHue. JIlepast cTopoHa
IpeIHa3HavYeHa JIJIs BXOJAOB, BEPXHSIS — JJIs YIPABJICHMS, IpaBas — J1JIs
BBIXOJIOB, HUKHSS — JIJISI MEXaHU3MOB M BhI30BOB [1, 11, 12].



Haznauenue nyr

B IDEFO paznuuator nsiTe THIIOB AYT: BXO[ (input), ympasienue (control), Berxos (output), MexaHu3M
(mechanism), Bb130B (call) [11]. B ocHoBe MeTomonoruu IDEF0 nexar crnemyromiue npaBuma:

BXOJI TIPE/ICTaBIIAET COOOI BXO/HBIE JaHHBIE, HCIIONb3yeMble WIIN TpeoOpasyeMble (PyHKIIMOHATBHBIM OJIOKOM
JUIS TIOJYYEHUs pe3ysbraTa (BbIX0/1a); OJI0OK MOXKET HE MIMETh HM OJJHOM BXOAHOM 1yTH (Hampumep OJOK,

BBITIOJHSIOIIMM F€HEPALUIO CIIy4alHbIX YHCEN);

BBIXOJI IIPEACTABIISIET COOOH pe3ybTar padoThl OJI0Ka; HAIMYKME BBIXOIHOW AYTH JJISl KaXK0TO OJIOKA SIBISETCS

00s13aTeIbHBIM; YIIPABICHNE OrPAaHMYUBACT WIIM OIIPEEIIET YCIOBHS BBITIOIHEHUS MpeoOpa3oBaHuii B O0Ke;

B KaueCTBE IYT YIPaBJICHUS MOTYT UCIIOJIb30BaThCsl HEKOTOPBIE YCIOBHUS, IIpaBuiia, CTPATETuu, CTAaHAPThI,
KOTOPBIE BIUSIOT HA BHITIOJHEHNE (PYHKIIMOHAIBHOTO OJI0Ka; HAJMYKE YIIPABIISIOMICH TyTH ISl KayKA0TO OIIoKa

SIBJISIETCS 00s13aTENbHBIM;

MEXaHU3MBbI TTOKa3bIBAIOT, KTO, YTO M KaK BHITIOJIHAET NMpeoOpa3oBaHus B OJI0Ke; MEXaHU3MbI ONIPEICIISIOT
pecypcChl, HEMOCPEACTBEHHO OCYILECTRISIOUINE 3TH peoOpazoBaHus (HapuMep, IeHEKHbIE CPECTBA,
nepcoHall, 000pyI0BaHUE U T.11.); MEXaHU3MbI TIPEJICTABIISFOTCS CTPEIIKAMH, MTOAKITIOYCHHBIMU K HIDKHEH
CcTOpoHE OJI0Ka ¥ HANPaBJIEHHBIMU BBEPX K OJIOKY; HAIMYUE YT MEXaHU3MOB JIJIsi OJIOKA HE SIBIISETCS

00s13aTeILHBIM;

BBI3OBBI ITPCICTABIIAIOT coboit CHCI_[I/IaJ'IBHHﬁ BUO AYTU U 0003HaYaroT 00- palmiCHue 1u3 HaHHOﬁ MOACIIN HUJIN U3
ﬂaHHOﬁ qaCcTHu MOJACJIHN K 6J'IOKy, BXOAIIEMY B COCTaB ,Z[perﬁ MOACIIN HUIJIN ,Z[perﬁ qacTHu MOACIIH, obecneunBas
HX CBA3b, C IOMOINBIO AYTH BBI30BA PAa3HbIC MOACTIU UJIW PAa3HbIC YaCTH OI[HOﬁ MOZICIN MOTYT COBMCCTHO
HCIIOJIB30BAaTh OAMH M TOT K€ 6J'IOK; BBI3OBBI HE SIBJIIIOTCS KOMIIOHEHTOM COOCTBEHHO MCTOOOJIOTHH SADT .
MpCAHAa3HAYCHbI IJId OpraHru3aluu KOJIJICKTUBHOM pa6OTBI HaJl MOACIIbIO, PAa3CJICHUA MOACIN Ha HC3aBUCHMbIC
MOACIIN U O6’BC,Z[I/IH6HI/IH Pa3JIMIHBIX MOHeHefI HpeHMeTHOﬁ o0Jy1acTu B OIHY MOZCIIb, BBI3OBBI ITPEACTABIIAIOTCA
CTpCJIKa- MU, HOAKIIIOYCHHBIMU K HYOKHEH CTOPOHC 0JI0Ka U HalpaBJICHHBIMHU BHU3 OT 6HOKa; HaJIMYHUC Oy

BBI30Ba 1JIA 0JIOKa He SABIIIETCS 00I3aTeIbHBIM.



JleKoMITO3U1LIMA U €€ CTpaTeruu

JleKxoMIO3uIIKs - 3TO MPOLECC CO3IAHUS THATPAMMBI,
JETaIN3UPYIOIIEH ONpeICICHHBIN 00K M CBSI3aHHBIC C HUM JIyTH.
Pe3ynbraToM ee SBISeTCA ONMCaHue, KOTOPOe MPEACTaBIISIET COOOM
"'pazaaMbIBaHKEe" pOJUTEIBCKOTO OJI0KAa HAa MEHBIIIME U 00JIe€ YaCTHBIE
¢ynkiuu. [TprbdaBeTe K 3TOMY €11ie ¥ TOT (aKT, YTO CI0BO "aHaIU3"
O3HAYaeT PA3JI0KECHUE Ha COCTABIISIONINE, U BbI ITOJYYUTE UCXOAHOE
000CHOBaHHE TEPMHUHA "CTPYKTYpHBIM aHanu3". Ho nexomMIo3uius -
3TO OoJblIe, YeM aHaiu3. OHa BKIIIOYAET Takxke cunmes. IlogmuaHas
JEKOMITO3HUIIMS 3aKII04aeTCsl B HAYaJIbHOM pa3/ieIeHUM 0ObEKTa Ha
0oJiee MEJIKUE YaCTH U TTOCIEAYIOIEM COCIMHEHUN UX B OoJiee
JeTajdbHOE onucaHue o0bekTa. THTEpeCHO OTMETUTh, YTO MO/ICIIh
MOKa3bIBAECT TOJIBKO PE3YJIbTAT B3aUMOJICHCTBUS aHAIN3a U CUHTE3A.



JlekoMIIO3UIMA U €€ CTpaTeruu

JleKxoMIO3uIIKs - 3TO MPOLECC CO3IAHUS THATPAMMBI,
JETaIN3UPYIOIIEH ONpeICICHHBIN 00K M CBSI3aHHBIC C HUM JIyTH.
Pe3ynbraToM ee SBISeTCA ONMCaHue, KOTOPOe MPEACTaBIISIET COOOM
"'pazaaMbIBaHKEe" pOJUTEIBCKOTO OJI0KAa HAa MEHBIIIME U 00JIe€ YaCTHBIE
¢ynkiuu. [TprbdaBeTe K 3TOMY €11ie ¥ TOT (aKT, YTO CI0BO "aHaIU3"
O3HAYaeT PA3JI0KECHUE Ha COCTABIISIONINE, U BbI ITOJYYUTE UCXOAHOE
000CHOBaHHE TEPMHUHA "CTPYKTYpHBIM aHanu3". Ho nexomMIo3uius -
3TO OoJblIe, YeM aHaiu3. OHa BKIIIOYAET Takxke cunmes. IlogmuaHas
JEKOMITO3HUIIMS 3aKII04aeTCsl B HAYaJIbHOM pa3/ieIeHUM 0ObEKTa Ha
0oJiee MEJIKUE YaCTH U TTOCIEAYIOIEM COCIMHEHUN UX B OoJiee
JeTajdbHOE onucaHue o0bekTa. THTEpeCHO OTMETUTh, YTO MO/ICIIh
MOKa3bIBAECT TOJIBKO PE3YJIbTAT B3aUMOJICHCTBUS aHAIN3a U CUHTE3A.



Y10 Takoe IDEF1X?

@® Memoodonoecus IDEF1X (IDEF1 Extended) — s13b1k 115
CEMAHTHUYECKOTO MOJICIMPOBAHUS JJAHHBIX,
OCHOBAHHBIX Ha KOHIICIIIUH «CYUIHOCHIb-CB3bY.
SBasercs pacmpenueM cragaapra IDEF].

® /luarpamma «cywnocmo-cesa3v» ERD
(Entity-Relationship Diagram) npenHa3HadyeHa 1S
pa3pabOTKX MOACIH JaHHBIX U 00CCIICUMBACT
CTaHJAPTHBIN CIIOCO0 OIpPEICICHUS JaHHBIX 1
OTHOWIIECHUN MEXIY HUMHU.

® Tecopernueckoil 0a30i MOCTPOCHU MHPOPMALTMOHHOM
MOJICIIH SIBJISIETCS TeOpHs 0a3 TaHHBIX TUIIA
«CYIITHOCTb-CBSI3bY.




Y10 Takoe IDEF1X?

*COmIacHO CTaHAAPTY , OCHOBHBIMH COCTABJISIOIIMMH MOACIIH
IDEF1X gaBagrorcs:

1) mroau, IpeaAMETHI, SIBIICHUS, O KOTOPBIX XPaHUTCS
nH(popmMarus (Jajnee — CyIHOCTH)

2) CBSI3W MEXKY 3TUMHU 3JIEMEHTAMU (Jaj1€€ — OTHOIICHHUS )
3) XapakTEepUCTUKU 3TUX JIEMEHTOB (J1ajiee — aTpuOyTHI)



IHousaTHE OTHOILIEHUS

@ OTHOmIEHHUS — CBSI3b MEXKIY IBYMS U Oojee
CYIIHOCTAMM. IMeHOBaHUE OTHOIIICHUSA
OCYILIECTBJISICTCS C IIOMOIIbI0 I'PaMMaTHYECKOIO
000poTa 17arojia (UMEET, ONPEICIsET, ...).

Taxkum o0Opaszom...

® CylHOCTH NPEACTABISIOT COO0M 0a30BBIM THIL
MH(pOpMaLMn, XpaHuMbIi B b/I, a oTHOIIEeHUS
ITIOKA3bIBAIOT, KAK 3TH TUIIbI JTAHHBIX
B3aUMOCBS3aHbI APYT C APYTOM.



IIpaBuiia onpeaejseHus CyIIHOCTH

1. CyIIHOCTh JIOJKHA UMETh YHUKAJILHOE UMS U
MMEHOBATHCS CYILIECTBUTEIbHBIM B € JMHCTBEHHOM
YuCJIe.

LIpumep: Cmyoeum, Kpeoumnas xapma, /{ocosop, ...

2. CymaocTh 00j1a1a€T OJHUM HIIM HECKOJIbKHUMHU
aTpuOyTaMu, KOTOPBIE € 1100 MpUHAaIe)KaT, 1100
HACJICAYIOTCS Yepe3 OTHOIICHUSI.

3. CymHocTbh 001a7aeT OJHUM WUIIH HECKOJIbKUMU
aTprOyTaMH, KOTOPbIE OJHO3HAYHO UJICHTU(DUIIUPYIOT
Ka)KbIld 0Opa3ell CYIIIHOCTH M HAa3bIBAOTCS KIHOUOM
(COCTaBHBIM KIIIHOUOM).



IIpaBuiia onpeaejeHUs CYIIHOCTH

Kaxast CyliHoCTh MOKET 00/1a]1aTh JIO0BIM
KOJIMYECTBOM OTHOIIEHUU C APYTUMU
CYILIHOCTSIMU.

Eci BHENTHNUI KJIFOY [EJIMKOM MCIOJIb3YETCS B
COCTaBE MEPBUYHOIO KJIKOYA, TO CYIIIHOCTh
SIBJISICTCS 3aBUCUMOM OT WICHTU(UKATOPA.

B votranuu IDEF1X cymHOCTh n300paxkaeTcs
B BUJIEC TIPSIMOYTOJbHMKA, B 3aBUCUMOCTH OT
YPOBHS IPEJICTABICHUS JAaHHBIX MOT'YT ObITh
HEKOTOPBIE PA3INYHS



I padpuueckoe nmpeacraBjieHue
CYLIIHOCTH

Paznuyaror cienyromue ypoBHHU IIPEACTABICHUS
CYIIHOCTH: JIMarpaMma «CyIIHOCTb-CBI3b» (ERD), Mojienn
JAHHBIX, OCHOBaHHAas Ha Kiarodax (KB), monHas
arpuOyTUBHAs MoAeb (FA)

Ilose
HAaUMEHOBaHUI

[TepBUYHBIH /

KJIFOY

HexknroueBnlie
aTpuOyThI

>

Bun cymiHocTy Ha
nuarpamme ERD

!

Bun cymHoctr Ha nuarpamme FA




IIpaBuJjia onpeaejeHuss arpudyTOB

Kaxplii arpuOyT Ka)Ka0H CYIIIHOCTH 00JIala€T YHUKAJIbHBIM
MMEHEM.

CyIIHOCTh MOXET 001a/1aTh JHOOBIM KOJMYESCTBOM

aTpuOyTOB.

PaznnyaroT coOCTBEHHbBIE U HACJIeTyeMble aTpHUOYTHI.
CoOOCTBEHHBIE aTpUOYThI SABJISIOTCS YHUKAIBHBIMUA B paMKax
Mozenu. Hacaenyemelie nepeaaroTces OT CYIIHOCTU-POIUTES
IIpU ONPEACICHUH UACHTU(DUIIUPYIOIIECH CBSI3U.




KiroueBbie arpu0yTHI

MpocToun kntou

KJ1H0Y, COCTOSALLUMN

~N.

CocTtaBHOM
(cno>KHbIN) KAoY

N3 OAHOrO KJ1H04Y, COCTOSALLMN N3
aTpmbyTa K HECKObKMX
no4yeBble aTpUByTOB
aTpnoyTbl
BHewHUM MepBUYHbBIN MoTeHuManbHbLIU AnbTepHaTUBHbIN
KN1toY KNtoY KNtoY K/1toY
MePBUYHBIN KO, aTpubyT nam aTpubyThI, NOTEeHLMa/IbHbI

Hac/ieAyembln OT
POANTENLCKOM
CYLLHOCTM Yepes
cneumnduryeckoe
OTHOLLEHNE

rpynna
aTpnbyTOB,
OAHO3HAYHO
naeHTUONLMpPY
toLas
aK3emMnasap
CYLLHOCTU

npeTeHAYyoWMe Ha
POJ/Ib MEPBUYHOIO
KH0Ya

KJ1HOY, He CTaBLUMMN
NepPBUYHbIM




IIpuMepsI KJI0OYEBBIX aTPUOYTOB

1

N2_3a4eTHOMKHMXKN — nepBUYHbIN
MPOCTOW KAtOY;

OUNO+aaTa_poxaeHus —
a/IbTEPHATMBHbIN KHOY

1

OUNO+aaTa_poxaeHus —
MepBUYHBIN COCTABHOW KJIHOY;

N2 3ayeTHOMKHUXKU —
a/IbTEPHATUBbLIHN KJItOY



Tunsbl cymiaocrer B IDEF1X

T

npeAcTaBaseT coboun
He3aBMCMMbIe JaHHble,
KOTOpble BCEraa
NPUCYTCTBYHOT B
cucTeme, Npu 3ToM
OTHOLLEHUSA C APYrMMU
CYLLHOCTSIMW MOFYT KaK
CYLLECTBOBATb, TaK U
OTCYTCTBOBaTb

NnpeACTaBASET AaHHble,
3aBMCMMbIE OT APYrux
CYLLHOCTEN B CUCTEME,
MO3TOMY OHa BCeraa
A,0/KHA UMETb
OTHOLLEHUS C APYrUmMu
CYLLHOCTSIMM




Tunsl 3aBUCHMBIX CYIIITHOCTEH

Xa[)aKTepI/ICTI/I‘ICCKa}I - 9TO 3aBUCHUMaA NOICPHAA
CYIIHOCTB, KOTOpPAsA CBsI3dHA TOJBKO C OJHOHU
POAUTC/ILCKON CYIITHOCTBIO U 110 CMBICIIY XPAHUT

MH(pOPMAIIHIO O XapaKTEPUCTUKAX POJAUTEIIHCKOM
CYIIHOCTH

Xapakrepucrtunyeckas
CYLLHOCTb

2. KareropumanibHag — 10YEpHsISA CYITHOCTD B
MEPAPXUU HACIIECIOBAHUSI



Tunbl 3aBUCUMBIX CYLLLHOCTEMN

3. AcconmaTyuBHas - CYIIHOCTbD, CBSI3aHHAS ¢ HECKOJIBKUMH
POIUTEIBCKUMHU CYITHOCTAMU. Takast CyluIHOCTh
COACPKUT MH(POPMALIMIO O CBS3SX CYI[HOCTH

N\

AccoumaTmBHas CyLLHOCTb



Tunbl 3aBUHCUMBIX CYIIITHOCTEH

HMeHyrolas - YaCTHbIM CIy4Yal aCCOIMATUBHOU CYII[HOCTH,
HE UMEET COOCTBEHHBIX aTPUOYTOB, TOJIBLKO aTpUOYTHI
POAUTEIILCKON CYIUIHOCTH




IIpaBujia OTHOIICHUH

1) IIpu onpeneneHny OTHOLIEHUS TUIIA «POOUMENb-
NOMOMOK

1.1. DK3eMIUIsIp MOTOMKA CBA3AaH C OAHUM POAUTEIIEM

1.2. Dx3eMIIsIp-pOAUTENIL MOXKET OBITh CBSI3aH C
HECKOJIbKUMH 3K3EMILISIpAMM ITOTOMKOB.

2) B uaeHTUQUINPYIONIEM OTHOIIEHUU CYITHOCTh-
IIOTOMOK BCETA ABJISAETCA 3aBUCUMOU OT
UJICHTU(QUIHUPYIOMIEH CYIITHOCTH.



Buanl oTHOIIEHU U

a) udeHmuguuyupyroujee OmHoweHue
CywHoCTb A1 0OAHO3HAYHO onpeaensieT
CywWwHOCTb A2. Ee nepBUYHBIV KJTHOY
HacneAyeTCs B KayeCTBe NepBUYHOIO
KAHOUA CYLHOCTbIO A2 (BHELLIHMI KAHOY)

6) HeudeHmuguuyupyroujee omHoweHue
CywHOCTb A1 CBfi3aHa C CYLWHOCTbIO A2, HO
OAHO3HAYHO He onpejenserT ee.
[epBUYHbIN KAKOY CyLLHOCTM Al
Hac/neAyeTcsa B KaYeCTBe HEKJIIOYEBOrO
aTpmbyTa cywHocTn A2

B) OMHOoWeHUe «MHO2Uue-KO-MHO2UM»
(Hecneunduyeckoe). CywHOCTU A1 n A2
MMerT GOPMa/IbHYIO CBSA3b, HO
Hac/ne4,0BaHNA aTPUOYTOB HE MPOUCXOAMT.

M) omHoweHue kamezopusayuu (CM. ganee)




IlpaBujia OTHOIICHUHA

3) CynIHOCTb MOXKET OBITh CBSI3aHA C JIFOOBIM

KOJIMYECTBOM JIPYTHUX CYIIHOCTEH KaK B KAYECTBE
POJMTENIS, TAK U B KQYECTBE IMMOTOMKA.

4) OTHOIIIEHUE OMPEALIIACTCS MOIIHOCTBIO.
Mownocms CBSI3U CIYKUT Aj11 0003HAYCHUS
OTHOIIICHUS KOJIMYECTBA PK3EMILISIPOB

POJMTENIBCKOU CYIIHOCTH K YHACITY 3K3EMILISIPOB
TIOYEPHEN.




4 TUIIA MOIIIHOCTH OTHOIIICHUMH

a) oO1mMii cityyai, Korjia OJJHOMY 3K3EeMILISIPY POAUTEIBCKOM
CYIIIHOCTH COOTBETCTBYIOT (), | MJI MHOTO K3EMILISIPOB
JTIOYEPHEN CYIITHOCTH

0) Korga oTHOMY PK3EMILISAPY POAUTEIBLCKOM CYIITHOCTH
COOTBETCTBYET | MJIM MHOTI'O 3K3eMILISIPOB qodepHe (0
HCKJTIOYACTCS ).



4 TUIIA MOIIIHOCTH OTHOIIICHUMU

B) KOrga ogHOMY 3K3eMMNIIspy PoaMUTENbCKONM CYLLHOCTU
COOTBETCTBYET 0 UK 1 9K3eMMMsAp AoYepHEN
CYLLIHOCTV

r) Korga ogHOMY 3K3eMMapy poamUTeNbCKON CYLLIHOCTH
COOTBETCTBYET 3apaHee 3aaHHOe YNCII0 9K3eMMNSPOB
OoYepHen CyLLHOCTN.



[Mpumep nepapxum Kateropmmn



OCHOBHbIE NIPABUJIA NIOCTPOCHUSA
HHQPOPMAMOHHON MO

1. Bce cTpenku (BXoa, BBIXO, YIIPaBJICHHUE,
MEXaHHU3M) (PYHKIIMOHAJIBHOM MOJICIN CTAaHOBSTCS
MOTECHIIMATBHBIMU CYIITHOCTIMH, a (PYHKIIMH,
CBSI3BIBAIOIIME UX, TPAHC(HOPMHUPYIOTCS B
OTHOILICHUS MEXKIY 3TUMHU CYITHOCTIMHU. 11 3TOr0
COCTaBJISICTCS MYJl — CIIUCOK ITOTEHIMAIbHBIX
CYLIIHOCTEM.

2. Yucno cymuocren u ca3er B IDEF 1 X-monenn
CUHTACTCSI HEOOO3PHUMBIM, €CJIH UX KOJIMYECTBO
npesbimaetT 25-30. [ToaTomy manee
PAcCMaTPUBAETCS COBOKYITHOCTh CYIIITHOCTEU U
OTHOILCHUHN AJ151 KOXKI0U (DYHKIIHH.



OcCHOBHBIE IPABUJIA NIOCTPOEHUA
HHQPOPMAMOHHON MOIEJIH

3. NadopmManimoHHas MoJieab (PyHKIIMM JOIKHA
IIO3BOJISITH BOCIIPOM3BECTH CTPYKTYPY JOKYMEHTA U
yacTh MH(OpPMAIIUH B HEM, a TAK)KE BOCIPOU3BECTH
MH(OPMAIAIO TOPOXKIAEMOI0 JOKYMEHTA.

4. TekCTOBBIE MOACHEHUS 3aHOCITCA B IJIOCCAPUM WA
O0(OPMIISIFOTCSI TUIIEPTEKCTOM.

5. Ha ocHOBaHuU onpeaeciicHUs TUIIOB OTHOILICHHWM,
aHanv3a (QYHKIUN U JaJIbHEHIIEr0 NU3yYCHUS
IpEIMETHOM 00JIaCTH ONPEICIISIIOTCS aTPpUOYTHI.



MocTpoeHue HbopmMmaLuMOHHOU Moaenu
rnpouecca NnoCTPOMKU cagoBOro OMMUKa

1. Ha ocHoBe QoyHKUMOHan-Hou moaenu IDEFO
COCTaBUM NYI — CNUCOK MOTEHUNanbHbIX
CyLLHOCTEMN.

® llyn:

1. [lom

2. Kpbiwa

3. Mamepuarbi
4. [lboekm Ooma
5. CmeHnbI

6. Cmpoumernu

7. ®yHOameHmM

8. KameHwuku

9. ['lnomHuKku

10. Kposernbuwuku
11. Macmepa no omaoerike



IlocTpoeHne HHPOPMAITMOHHON MOIEIH
[PoIecca MOCTPOMKH CaA0BOI0 TOMHUKA

2. OnpenenuM CymHOCTH



3.3
yc

IocTpoeHue HHPOPMAIIMOHHOU MOACJIH
[poIecca MOCTPOUKH CAT0BOI0 JOMHUKA



OcHOBHBIC MIOHATHUSA M HAZHAUeHHE sA3bIka UML

UML siBnsteTcs sI3bIKOM IIUPOKOTO MPOQPUIIS, 3TO — OTKPBITHIN
CTAHJAPT, UCIIOJB3YIONUN IpaduuecKrue 0003HAYECHUS IS
CO3/aHMs A0OCTPAKTHOM MOJIEIN CUCTEMBI, HazbiBaeMoii UML-Mmopenbio.
UML 6511 co3naH 1 onpeaesieHusl, BU3yaln3aliu, TPOCKTUPOBAHUS U
JIOKYMEHTHUPOBAHUSA, B OCHOBHOM, ITPOrpaMMHbIX cucteM. UML He
ABIISIETCS A3BIKOM MIPOrPAMMHUPOBAHUSA, HO HA OcHOBaHUM UML-mozenen
BO3MOKHA TEHEPALIUA KOJIA.

OcHoBHOE HazHaueHue si3bika UML - suzyanvrnoe mooenuposarnue u
OOKYMEeHMUpoB8anue Mooeell CI0HCHbIX CUCTNEM CAMO20 PATUUHO20
yeneso20 HaA3HaAYeHUsL.



Oo6mme ceeaeHusda 0 nakerax B si3bike UML

JuarpaMMbl BApMAHTOB MCIOJIb30BaHus (use case diagrams) — Jjist
MOJICJIMPOBAHUST OU3HEC-TIPOIIECCOB OpraHU3allui U TpeOOBaHUH K
CO3/IlaBa€MOM CUCTEMeE); — AuarpaMmbl KiaccoB (class diagrams) — miist
MOJICJIUPOBAHUS CTATUYECKOU CTPYKTYPhI KJIACCOB CUCTEMBI U CBS3EH
MEXJ1y HUMU; — TMarpaMMebl roBeeHus cuctemsl (behavior diagrams): e
auarpaMMbl B3auMojiecTBus (interaction diagrams): 4 quarpamMmbl
nocaea0BaTeIbHOCTHU (sequence diagrams) U ¢ KoorepaTuBHbBIE
nuarpaMmmbl (collaboration diagrams) — mi1st MoaeIMpoOBaHUs IIpolecca
oOMeHa COOOIIECHUSIMU MEXITY 0ObEKTaMU; ® JUArPaMMBbl COCTOSTHUN
(statechart diagrams) — jy1st MozieIUPOBAaHUS TTOBEJICHUS] OOBEKTOB
CUCTEMBI TIPH MEPEX0IE U3 OJHOTO COCTOSIHUSA B IPYTO€; * TUarpaMMbl
aesitenbHOCTEH (activity diagrams) — aJisi MOJIETUPOBAHUSI TOBEACHUS
CUCTEMBbI B paMKax pa3MyHbIX BAPUAHTOB UCIOIb30BAHUS, WIIN
MOJICJIUPOBAHUS JAEATEIbHOCTEN; — AMarpaMMbl peaau3aiuu
(implementation diagrams): * nuarpamMmbl KOMIIOHEHTOB (component
diagrams) — 11711 MOAEIUPOBAHUS UEPAPXUN KOMITIOHEHTOB (ITOJCUCTEM )
CUCTEMBI; ¢ quarpaMmbl pasmenieHus (deployment diagrams) — st
MOJICIUPOBAHUS (PU3UUECKOU ApXUTEKTYPhl CUCTEMBI.



OO01ue cBeaeHus o0 makerax B sa3pike UML

e A3blk UML MMEET CINOXHYIO
nepapxnuyveckyto CTpykTypy,
NOKa3aHHYI Ha PUCYHKe.

» Kak BUOHO 13 PUCYHKa,
nepBbIn nepapxmyecknu
ypOBeHb A3blka UML
COCTaBMSAT CYLLHOCTH,
OTHOLLEHUA Mexay
CYLLHOCTAMU N HaArNAOHble
anarpammbl. PaccmoTtpum
nocnenoBaTesibHO 3TU TPU
OCHOBHbI€ NOHATUA A3blKa
UML.

Crpykrypa assxa UML
| Sex UML |
Cyupuent: Omuomeroes: Jbarpoomr:
1. Crpyrrypron 1 3apmciomocTex 1. Kmccos
2. OGperton
2. Tlovenearacae 2. Accotgatotit 3. Npeaemearos
4. Tlocepozamemocteit
3. Tpymrugyoune 3. OGobue i 5. Koome pazoai
6. Cocroszomt
4. AmnTaignKme 4 Pearncansit 7. Hedic et
&, Kommoxerron
9. Popepremama

\

Crpyxrypraie Horemeruecxre I'pymngp yioune AonTanmone
Cyuomer CYIOOCTH CYUD0CTH CYUDOCTH
1. Kmsoent 1. Bowosnedcroicr | [ 1. Taxer 1. Tipromyacix
2. Himepdeion 2. ArrowsTi
3. Koomepataet

4. Tpewenerm

5. AxmeEmes mmaccs
6. Kommoxexrsr

7. Vamu




@)

JlnarpaMMel 119 MOJECIUPOBAHMS:

Crangapt UML npeaaraer ciienyromnuii Ha0op Auarpamm Jjisi MOACIUPOBAHUS
ouazpammul 8apuarmos ucnoavzosanus (use case diagrams) — 711 MOACITUPOBAHUS
OM3HEC-TPOIIECCOB OPraHU3aU U TPEOOBAHMH K CO3/]TaBaeMON CHCTEME);
ouacpammul Kraccos (class diagrams) — 711 MOJETUPOBAHUS CTATUUECKOU
CTPYKTYPBI KJIACCOB CUCTEMBI M CBS3CH MEXy HIMU;

ouazpammul nogedenus cucmemst (behavior diagrams):

ouazpammul 83aumodeticmeaus (interaction diagrams):

ouazpammul nociedosamenvrocmuy (sequence diagrams) U koonepamuenuvle
ouaepammul (collaboration diagrams) — a1 MozieTMpOBaHUs TIpoliecca oOMeHa
COOOIIEHUSAMH MEXKIY 00ObEKTaMU;

ouacpammul cocmosanuil (statechart diagrams) — 111 MoJIe TUpOBaHUS TTOBEICHUS
00BEKTOB CHCTEMBI IIPH TIEPEX0JIC U3 OJHOTO COCTOSHHS B APYTO¢C;

ouazcpammul deamenvrocmeti (activity diagrams) — 7711 MOACTMPOBAHHUS MTOBEACHUS
CHUCTEMBI B paMKax pa3IMYHbIX BAPUAHTOB UCIIOIb30BAHUS, MITH MOJCITUPOBAHUS
JeATCIbHOCTEM

ouacpammul pearuzayuu (implementation diagrams):

ouazspammul Komnonenmos (component diagrams) — 111 MOACIIUPOBAHUS HEPAPXUU
KOMIIOHEHTOB (ITOJICICTEM ) CUCTEMBI;

ouacpammul pazmewenus (deployment diagrams) — 11t MOJIeTUPOBAHUS
(H3UIECKON apXUTEKTYPhI CHCTEMBI.




Habop auarpamwm ajist mogenupoBanus B UML

AuarpammMmbl BapuaHTOB Ucnosib3oBaHuA. [loHATNE BapuaHTa
ncnonb3oBaHuS (use case) Briepsble BBen MBap AKo6CoH 1 npuaan emy
TaKylo 3HAQYMMOCTb, YTO B HACTOsILLIee BPEMS BApUaHT UCMONb30BaHUSA

npeBpaTUNCca B OCHOBHOM 3rIeEMEHT pa3paboTkn 1 nnaHnpoBaHnSA
NpoeKTa.

BapuaHT ncnonb3oBaHuA npeacrasnseT cobon
nocnegoBaTenbHOCTb AENCTBUN (TPaH3aKLui), BbINONMHAEMbIX
CUCTEMOM B OTBET Ha COObITUE, MHULMMPYEMOE HEKOTOPbLIM BHELLHUM
0OBbEKTOM (OENCTBYHOLLUM NULOM). BapmaHT ncnonb3oBaHus
OnMuUcCbIBaAET TUMNYHOE B3aMOLENCTBUE MEXAY MNOoSib30BaTENEM U
cuctemon. B npocTenwem crnyyae BapnaHT UCNONbL30BaHUSA
onpenensieTcs B npouecce obecyxaeHns ¢ nonb3oBaTenem Tex
dOYHKLNKW, KOTOPbIE OH XOTesN Obl peanu3oBaTb.



JlencTBYyIOIIEE JIUIO

JleicTByromiee JuIo (actor) — 3TO pojib, KOTOPYIO
[10JIb30BATENIb UTPAET MO OTHOIIIEHUIO K CUCTEME.
JlericTByIOIIME JIMIIA IIPEACTABIISIFOT COOOH POJIM, a HE
KOHKPETHBIX JIIOJICH WJIM HauMEHOBaHus padot. Hecmotps
Ha TO, YTO HA JiMarpaMMax BapUaHTOB UCIIOJIL30BAHUS OHU
M300paXarTCS B BUJI€ CTUJIM30BAHHBIX YEJIOBECYECKUX
(bUTYPOK, JECUCTBYIOIIEE JTUIIO MOXKET TAKKE OBITh
BHEIIIHEN CHUCTEMOM, KOTOPOH HEOOXOANMAa HEKOTOpas
nH(pOpMaIys OT JaHHOM cucteMbl. Iloka3piBaTh Ha
IUarpamme I€MCTBYOMIUX JIUI CIEAYET TOJIBKO B TOM
cly4ae, Korjaa UM JICHCTBUTEIBHO HEOOXOAUMbI HEKOTOPHIE
BAapUAHTHI UCIIOJIL30BAHUSA



Habop auarpamwm ajist mogenupoBanus B UML

JAuarpamMmsbl B3auMoaeucTBUs . JlnarpammMbl B3aUMOIECUCTBUSA
(interaction diagrams) onuchIBalOT MOBEACHNUE B3aUMOACHCTBYIOIINX
rpyni 00bekToB. Kak mpaBuiio, quarpamma B3auMoJIeHCTBUS
OXBaThIBAECT MOBEICHUE 0OBEKTOB B paMKaX TOJIBKO OJTHOTO BapHaHTa
UCIob30BaHus. Ha Takoil tuarpamMme otoOpakaeTcs psji 0OObEKTOB U TE
COOOIIIEHUS, KOTOPBIMU OHU OOMEHUBAIOTCSI MEX Ay coOoi. CoolIeHne
(message) — 3TO CpelCTBO, C TOMOIIBbI0 KOTOPOTO OOBEKT-OTIIPABUTED
3anpammBaeT y o0beKTa MmoJy4yaTesisi BHITOJHEHNWE OJHOM U3 ero
onepanuii. Madpopmanmnonnoe (informative) coodiieHue — 3to
cooOl1eHne, CHa0Xkaro11ee 0OOBEKT-I0TyYaTesIb HEKOTOPOU
uHpopmanuent ajis1 00HOBIEHHUs ero cocTosiHud. 14 CooOleHue-3anpoc
(interrogative) — 3To COOOIIEHHUE, 3allpallMBaIOIICE Bbl1a4y HEKOTOPO
uHpopmanuu 00 o0bekTe-nonyuyarene. MmmneparuBHoe (imperative)
COOOIIIEHUE — ATO COOOIIIEHUE, 3alTpallIUBAIOIIEE Y OOBEKTA-IIOTydaTeNs
BBHITIOJTHEHUE HEKOTOPHIX AeicTBUi. CyliecTByeT J1Ba BUa AUarpamMmm
B3aMMOJCHCTBHUS: TMarpaMMBbI ITOCIIE0BAaTEIbHOCTH (sequence diagrams)
U KoonepaTuBHbIe quarpaMmsl (collaboration diagrams).



HaOop anarpamm s moaeauposanus B UML

JlnarpamMMmsl 1ocjaea0BaTeJbHOCTH. /lnarpaMmel

IOCJIeN0BATEIILHOCTHA OTPaKaOT MOTOK COOBITHH,

-
Hanpumep, BapuaHT UC1IoIb30BaHUs «CHATH JEHBIW

m

DOUCXOIAIINX B pAMKaX BapHdHTA HCIIOJIb30BAHMHAI.

peaAyCcMarpruBacT HCCKOJIbKO BO3MOKHBIX

MOCIIEAOBATENLHOCTEH, TAKME KaK CHATHUE JCHET,
MOIIBITKA CHSTH JICHBI'M, HE UMESI UX JOCTATOYHOIO
KOJIMYECTBA Ha CUETY, IOIBITKA CHITH JICHBI'U I10
HEMPaBUIbHOMY UACHTU(PUKALIMOHHOMY HOMEPY U
HEKOTOpbIE APYTHE.



HabOop anarpamm s moaeauposanus B UML

JluarpamMmbl KJjaccoB. /[narpamma KjiaccoB OIpeiesisieT
TUIBI KJIACCOB CUCTEMbI M PA3JIMYHOIO POJia CTATHYCCKUE
CBSI3M, KOTOpPBIE CYIIECTBYIOT MEXy HUMU. Ha nuarpammax
KJIACCOB M300paKarOTCs TaKKe aTrpuOyThI KJIACCOB, ONEpaIiuu
KJIACCOB M OI'PaHUYCHHUS, KOTOPBIC HAKIIAAbIBAIOTCS HA CBSI3H
MEXK]Ty KJIaCCaMH.



