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[Iporpammy aucumiuinHbl paspabotan(a)(u) crapmmid npenopasarens, 0/c INanmmymmmna 3.3. (Kadenpa maremartuku u
MIPUKIIaAHOW MHPOPMATHKH).

1. Ilepeyenb MIAHUPYEMBIX Pe3yJabTATOB 00y4YeHMs MO JMCHUILUIUHE (MOAYJI0), COOTHECEHHBIX € MJIAHMPYEMbIMH
pe3yabtatamu ocBoenusi OIIOII BO

O6y‘1310111HI7[CH, OCBOUBILHHI JAUCHUIUIARY (MOZ[yJ'H)), JOJIDKCH O6J'IaﬂaTI) CJICAYIOIMMUMHU KOMIICTCHIIUSAMMU:

Iugp Pacimindposka
KOMIIeTeHIINN NMpuodpeTaeMoii KOMIETEeHIIUN
VK-2 Crioco0OeH onpeaemnsaTh KPyT 3aJad B paMKaX IOCTAaBICHHOH IENN W BBIOMPATh ONTUMAIIEHBIE CITIOCOOBI
VX PEICHNUS, NCXOs U3 IEHCTBYIOMNX IPAaBOBBIX HOPM, HMEIOIIUXCS PECYPCOB U OTPAHIMUCHUH
BJ'Ia,HeTI) HaBbIKaMU ONIPEACJICHUA KpYyTa 3a/lad B paMKax IMOCTaBJICHHOM eiu, BI)I60pa OIITUMAJIbHBIX
YK-2.3 CIOCOOO0B MX PEIICHHMS, NCXO U3 ACHCTBYIOMIMX MPABOBBIX HOPM, IMEIOIIUXCS PECYPCOB 1
OrpaHUyYEHUI
OINK-8 CrocoOeH NpHHUMAaTh Y4acTHE B YIIPABICHHHM NPOEKTAMH CO3JaHMSA WH(POPMAIMOHHBIX CHCTEM Haj
CTaIUAX JKU3HCHHOI'O IIMKJIa
OINK-8.1 3HaTH CIIOCOOBI COBMECTHOTO YIIPABICHHS POEKTAMH CO3/1aHHS HH(OPMAITMOHHBIX CUCTEM Ha CTAJHAX
' PKI3HEHHOTO IUKJIa
OIIK-8.2 'YMEThb B cOCTaBe KOMaHABI YIIPaBJIATh MMPOCKTaMU CO3JaHU I/IH(bOpMaHI/IOHHI)IX CHCTEM Ha CTagusiax
' PKI3HEHHOTO IUKJIa
OI1K-8.3 BianeTs CIOCOOHOCTHEO COBMECTHOT'O YIPABIICHHUS IPOCKTAMH CO3/IaHUsI HH(POPMAIMOHHBIX CUCTEM Ha
' CTaIMAX >KU3HEHHOTO IIMKJIa

OO0y4aroniuiicsi, OCBOUBIINNA AUCITUTLTHHY (MOIYIIB):

JlomkeH 3HATh:
- coco0bl COBMECTHOTO 3(P(PEKTHBHOTO YNPaBICHHS WHHOBAIIMOHHBIMY MPOCKTAMHU CO3AaHUS HHGOPMAIIMOHHBIX CUCTEM
Ha CTaJUAX KUIHCHHOTO I[UKIIA

JloJbKeH yMmeTh:

- 3¢EeKTUBHO PYKOBOJMTH YNPABICHHEM HHHOBAIIMOHHBIMH IIPOEKTAMH CO3JJaHUSI HHPOPMAIIMOHHBIX CHCTEM Ha CTAIHAX
JKM3HEHHOTO IIMKJIA, OCYIIECTBISATH OOOCHOBaHHBIN BBIOOp mpodeccnonanbHo opueHTHpoBaHHbIX MC B mpenmerHoH
obmacru.

Z[OJ'DKCH BJIaACTh:

- HaBbIKaMW ONPEACICHUA OCHOBHBIX H CHCLII/I(I)I/I‘ICCKI/IX 3aga4 B paMKax MOCTaBJICHHOM neiu, BLI60pa croco0oB ux
peumeHus1, MCTOJAUKaAMHU pa3pa60TKH ek U 3aa4 NpOCKTa,

- CIIOCOOHOCTBIO Bq)(l)CKTI/IBHO PYKOBOAUTH YIIPABJICHUEM HWHHOBALIMOHHBIMU HNPOCKTAMU CO3AaHU I/IH(i)OpMaIII/IOHHBIX
CHCTECM Ha CTAJUAX )KU3HCHHOI'O IIHUKJIA.

2. MecTo qucuumuinnel (MoayJsi) B ctpykrype OIIOII BO

Jannas nucumiummHa (MoAyih) BKiIrodeHa B paszen "B1.0.05.09 Jucummmmael (Moaynn)" OoCHOBHOH mpodeccHoHaTbHON
obpazoBarensHOit mporpammbl 09.03.03 "llpuxnanHas unpopmaTtuka ([IpuknanHas wHpOpMaTHKa B 3KOHOMHKE)' W
OTHOCHTCS K 00513aTE€IbHBIM TUCIUTUTHHAM.

OcBanBaercs Ha 2, 3 Kypcax B 4, 5 ceMecTpax.

3. O0beM IMCHMILUIMHBI (MOAYJsI) B 3a4YeTHBIX €IWHULAX C YKa3aHHeM KOJHYeCTBA 4YacoB, BbIIeJeHHBIX Ha
KOHTAKTHYI0O pa0oTy oOy4amwmimuxcs ¢ npemnoaaBaTesneM (10 BHAAM Y4eOHBIX 3aHATHI) M Ha CaMOCTOATEIbHYIO
padoTy o0y4arommxcs

OO6mmas TpyJ0eMKOCTh JUCIUTIINHBI COCTaBIsAET 8 3a4eTHRIX(bIe) equHuI(bl) Ha 288 gaca(oB).

KonTtaktHas pabora - 104 yaca(oB), B TOM 4ucIie JeKuuu - 34 yaca(oB), mpaktuiyeckue 3auatus - 0 yaca(oB), 1TabOpaTOpPHEIC
paborsl - 70 yaca(oB), KOHTPOJIb CAMOCTOSITEIILHOM padboTh! - 0 yaca(oB).

CamocrosTenbHas pabora - 148 gaca(oB).

KonTtpons (3a4ér / 3x3ameH) - 36 daca(oB).

Dopma MPOMEKYTOTIHOTO KOHTPOJIS AUCITUTUINHEL: 3a4eT B 4 ceMecTpe; SK3aMeH B 5 ceMecTpe.



4. Coaep:xaHne QHCHMILIMHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jeiaM) ¢ yKa3aHHEM OTBEIE€HHOI0 Ha
HHUX KOJIMYEeCTBA AKA/IEMHYECKUX YAaCOB U BUIOB Y4eOHbIX 3aHATHII

4.1 CTpyKTypa M TeMaTHYeCKHUi MJIaH KOHTAKTHON U CaMOCTOSITeIbHOH PadoThI M0 AUCHUILIHHE (MOAYJII0)

Buabl u yacsl
KOHTAKTHOH padoThl,
HX TPYA0EMKOCTH
Ce PyA CamocrosiT
(B yacax)
N Paszagenn! IUCHUMIIMHBI / Mec eJbHas
MOLYJIst T Mpakruy [JIaGopaTo abdora
¥ P Jleknu p p P
. ecKue pHbIE
3aHATHA | padoThI
Tema 1. TeopeTnueckue OCHOBBI IPOEKTUPOBAHUS
L p poeKIHp 41 4 0 0 22
MHPOPMAINOHHBIX CHCTEM
2 Tema 2. MeTomOIOTHYECKHE OCHOBBI IPOCKTHPOBAHUS 4 4 0 0 o4
" [MHPOPMAIMOHHBIX CHCTEM
Tema 3. KanoHMUYeCKOe U TUTIOBOE MTPOEKTUPOBAHUE
3. POSKTHp 4 4 0 16 24
WHPOPMAINOHHBIX CHCTEM
Tema 4. CTpyKTypHBIE METOBI aHAJIN3a U TPOSKTUPOBAHUS
4. PYIIYP A POCITTHP 4| 4 0 18 24
MH(QOPMAIMOHHBIX CUCTEM
5. |Tema 5. IlpoekTupoBaH#e JOKyMECHTAIBHBIX 0a3 TaHHBIX 5 4 0 0 12
6. [Tema 6. [IpoekTupoBanue pakTorpadhuuecKux 0a3 TaHHBIX 5 4 0 18 14
7 Tema 7. OOBEKTHO-OPHEHTUPOBAHHBIE METO/IbI AHAJIN3A U 5 6 0 18 14
" |mpoekTrpoBaHUS HHGOPMAIIMOHHBIX CHCTEM
Tema 8. ObecnieueHre COBMECTHOTO JIOCTYTIA K 0a3aM JTaHHBIX
8. ROty A 5 4 0 0 14
W IporpaMmmam
Mroro: 288 4. (13 HUX 36 4. KOHTPOIIB) 34 0 70 148

4.2 Conep:xanue THCHHUIIHHBI (MOTYJIsT)

Tema 1. TeopeTnyeckue 0CHOBBI IPOEKTHPOBAHUS MH(YOPMALMOHHBIX CHCTEM

IMonsitne uHbopmaumoHHo#t cucrembl. Kiaccudpukannss MHOOPMALMOHHBIX CHCTEM. ApXHUTEKTypa HH(GOPMAIOHHBIX
cucreM. @OyHKIWOHATBHBIE W OOCCIICYMBAIONINE IOJCUCTEMBI HH(POPMANMOHHONH cucTeMbl. JKH3HEHHBIH UK
HHPOPMAIMOHHBIX CHCcTeM. [IOHATHS M CTPYKTypa IMpoekTa MH(YOpMaIMoHHBIX cucTeM. TpeboBanus k 3¢dexkruBHOCTH U
HAJIC)KHOCTH IPOCKTHBIX PEIICHUI.

Tema 2. MeTo10/10rH4eCKHE OCHOBBI IPOEKTHPOBAHUSA HHPOPMALMOHHBIX CHCTEM

OCHOBHBIE HCTOPHYECKHE IOAXOIBI B TPOSKTUPOBAHWM HH(M)OPMAIMOHHBIX CHCTEM, METOJOJOTHA MOCTPOCHHUS
MHQOPMALMOHHBIX CHCTEM, 3TAIlbl CO3JaHUA MH(OPMAIIMOHHBIX cucTeM. OCHOBHBIE 331a4l METOI0JIOTHH POSKTUPOBAHUS
1 00JIaCTH OXBaTa MMPOCKTUPOBAHUA I/IH(bOpMaHI/IOHHI)IX cucteM. TexHomorus IMPOCKTUPOBAHU S I/IH(I)OpMaHI/IOHHLIX CHUCTEM,
OCHOBHBIE KOMIIOHCHTBI TCXHOJIOTUH HPOCKTUPOBAHUA I/IHq)OpMaHI/IOHHBIX CHCTEM. OTambl CO31aHuA I/IH(i)OpMaI_H/IOHHBIX
cucreM. Mozeinu KU3HEHHOTO IMKJIa MHYOPMAIIMOHHBIX CHCTEM. MEeTO/Ibl U CPeCTBa MPOSKTHUPOBAHUS HHPOPMAMOHHBIX
cucteM. XapakTepUCTHKAa NPUMEHSEMBIX TEXHOJIOTHH IPOSKTHPOBaHMS WH(POPMAIMOHHBIX CHCTEM, TpeOOBaHUS K
BBEIOMpAEMO TEXHOJIOTHH MTPOCSKTHPOBAHHSI.

Tema 3. KaHoHH4YecKoe 1 THIIOBOE NIPOEKTHPOBaHNE HH(POPMAIIMOHHBIX CHCTEM

Craguu ¥ 3TaIsl 1polecca MpoeKTHpoBaHus HHGOpManMoHHbEIX ciucteM. CocTaB paboT Ha NMPEANPOSKTHONW CTaluH, CTa N
TEXHUYECCKOTO U pa60qero MPOCKTUPOBAHUA, CTaAUNU BHEAPCHUA, OKCILUTyaTalluWd W COIIPOBOXICHHUA ITPOCKTA. TTonsarue
THUIOBOTO dJIEMeHTAa. TeXHOJIOTUH apaMETPUICCKU-OPUCHTUPOBAHHOTO U MOACIbHO-OPUCHTUPOBAHHOTO IPOCKTUPOBAHU.
Tema 4. CTpyKTypHBIE METOIbI AHAJIN32 U IPOEKTHPOBAHNSI HHPOPMALMOHHBIX CHCTEM

[Ipobnema CIOKHOCTH M TOIXOMABI K €€ PEIICHHI0 MPHU MPOCKTHPOBAHMHM MHPOPMAIMOHHBIX cucTeM. OOImye MpUHINIBI
MPOEKTUPOBAHMS MH()OPMALMOHHBIX CHCTEM (2 OCHOBHBIX 110JIX0/1a K JIEKOMIIO3UIIMU cUCTeM). BusyansHoe MoienmpoBaHme
(ERD, DFD, STD, SADT wu ap. norauuu). Bunst mogeneit. CASE-texnonorun u CASE-cpenctsa. CTpyKTypHbBIE METOIbI
aHaIM3a M MPOCKTUPOBAHUS MH(OPMALMOHHBIX CHCTEM. XapaKTEPUCTHKH METOIOB. [IpMHIMIBI CTPYKTYpHOTO MeETOJa.
Meron ¢dyunkmmonamsHoro monenupoBanus IDEFO (I cam DEFinition). OcoO€HHOCTH TOTIOJOTHH OMHCAHHUS CHCTEMBI.
I'paruner u cBszu. O6nactu npumenenus IDEF0. Metonmonorust onmcanus 6usHec-tiporieccoB IDEF3. Enununna paGoTht
(netictmit). Ceszu. Coenunenust. O6nactu npumenenust IDEF3. Crpykrypubiii aHanu3 notokoB aanHeix DFD. O6nactu
npumenenuss DFD - nuarpamm.

Tema 5. IIpoexTHpoBaHHE TOKYMEHTAIBHBIX 043 JaHHBIX

JlokymeHTanpHble 0a3bl JaHHBIX. [IpoekTMpoBaHME NOKYMEHTAIBbHBIX 0a3 [aHHBIX: aHAJIM3 NPEIMETHOW 00JacTH,
pa3paboTka cocTaBa W CTPYKTyphl 0a3 JaHHBIX, IPOSKTHPOBAaHHE JIOTMKO-CEMaHTHYECKOro KOMIUIeKca. AHanu3
OCOOEHHOCTEH NTOKYMEHTaNbHBIX 0a3 naHHBIX. CiokHble 3ampochl. [lomck mo cioBapHOW Onm3ocTH. Mcmosb3oBaHue
dbyHKIIMY cienr(UKAIIY ITOJICH MPH ITOUCKE.

Tema 6. IIpoexkTpoBanue pakrorpapuueckux 6a3 TaHHbIX

Qdaxkrorpaduueckne 06a3pl  maHHBIX. OcHOBHBIE (yHKIMU (akTorpadpuyeckux 0a3 JaHHBIX. [IpoekTHpoBaHWe
(axrorpaduueckux 0a3 JaHHBIX: METOABI MPOSKTUPOBAHUS; KOHIETITYalIbHOE, JIOTMYEeCKOe U (PU3UUECKOe TPOSKTHPOBAHUE.



MonenupoBanue ctpyktyp nanubsix. Merox IDEF1X. basoseie nonsitus. Juarpamma "cymnoctb-cBsizb (ERD)" u obnactn
€€ MPUMEHEHHUSL.

Tema 7. O0beKTHO-OPHEHTHPOBAHHbIE METOABI AHAJIN3a H NPOCKTHPOBAHUSA HHPOPMALIMOHHBIX CHCTEM

bazoBble MPUHIMIIBI M TMOHATHA TEXHOJOTUH Pa3padOTKH OOBEKTHO-OPUEHTHPOBAHHBIX HH(OPMALMOHHBIX CHCTEM Ha
ocioe UML. Bo3moxnoctu u poctoumHctBa UML. MHCTpyMeHTadbHBIE CPEACTBA BU3YAIbHOIO MOJEIMPOBAHHUS.
Apxutexrypusie npenctasieHnst UML. [Torstue apxutekTypsl HHOOPMAIIHOHHON cucTeMbl. Buabl npencrasienunit. O630p
muarpamm  UML. Cpenctea UML. [lmarpaMMbl BapHaHTOB HCIIONB30BaHUs. JluarpamMmbel KiaccoB. JlmarpaMMer
B3auMoJieiicTBus (luarpaMMbl NOCIEI0BATENBHOCTH, KOONIEPAaTUBHBIC AUarpaMMsl). JluarpamMmsl cocTostHUi. JluarpaMmbl
JestenbHOCTed. JlmarpamMMbl peanusanuu (AuarpaMMbl [1aKeTOB, KOMIIOHEHTOB M pa3MelleHMs). PanuoHanbHBIN
yaudumuposanssiii mnporecc (RUP). ducrmmmmaer RUP. Knrouesbie monstus u npuniunsl RUP. Obmee npencrasieHue,
JIUHAMUYECKHUI U cTaThdecKud acnekTel RUP.

Tema 8. OGecnieueHne COBMECTHOI0 10CTyNAa K 6a3aM JaHHBIX H MPOrpaMMam

MesxcucteMHble HHTepdeHcs! 1 ApaiiBepbl; HHTepdeiick B pacnpeneneHHbIX cucTeMax. CTaHIapTHBIE METOABI COBMECTHOTO
JocTyma K 0a3aM JaHHBIX M TPOrpaMMaM B CJIOXKHBIX HH(pOpManHoHHBIX cucTeMax (napaiiBepst ODBC (Open Data Base
Connectivity), mporpammuas cuctema CORBA (Common Object Request Broker Architecture - obmemoctymnHas
apXHUTEKTypa ¢ OpOKepoM IpH 3anpoce 00bEKTa).

5. IlepeyeHb y4yeOHO-METOANYECKOrO0 O0ecleYeHHUs IS CAMOCTOSITeIbHON PadoThl 00ydarolMXcs MO JAUCUMILIMHE
(Moay.J110)

CamocrosiTenpHas padoTa 00y4YaroUUXCcsl BBITOJIHIETCS 10 3aJaHUI0 U ITPU METOJUYECKOM PYKOBOJICTBE IIPEIOJaBaTesi, HO
0e3 ero HemocpeAcTBeHHOro ywactus. CamocTosiTenbHas paboTa MOApa3leNseTcss Ha CaMOCTOSTENbHYI paboTy Ha
ayAWTOPHBIX 3aHATUAX M Ha BHEAYyIUTOPHYIO CaMOCTOSTENbHYI0 pabory. CamocrosrtenbHas pabora oOydaromiuxcs
BKJIFOYAET KaK MOJHOCTHIO CAMOCTOSATENILHOE OCBOCHHE OTACNBHBIX TeM (pa3/esioB) AMCHMIUIMHBI, TaK U IPOPAOOTKY TeM
(pa3zenoB), ocBaBaeMbIX BO BpeMsl ayIUTOPHOI paboTel. Bo Bpems camocTosTeNbHONH padOThl 00ydYaroluecs YUTAOT U
KOHCTIEKTUPYIOT y4eOHYyI0, HAy4YHYI0 M CIPABOYHYIO JMTEPATypy, BBIIOJIHIIOT 33aJaHMA, HalpaBJICHHbIE Ha 3aKpeljieHHE
3HaHMI B OTPAaOOTKy YMEHHH M HABBIKOB, TOTOBATCS K TEKYIIEMY M IIPOMEKYTOYHOMY KOHTPOJIIO 110 AUCIUILINHE.
Opranuzanusi caMOCTOSTENbHOH paboTel 00ydalomuxcsi pPEriaaMeHTHPYeTCs HOPMATHBHBIMH JIOKyMEHTaMH, y4deOHO-
METOJMYECKOHN JINTepaTypoil U 3NMEKTPOHHBIMH 00pa30BaTeIbHBIMH PECYpPCaMu, BKITIOYAs:

[Nopsiiok opraHmM3ani M OCYIIECTBIICHHS 00pa30BaTeNbHON JESTENILHOCTH 10 00pa3oBaTeNbHBIM MIPOrpaMMaM BBICIIETO
oOpa3zoBaHust — IporpamMmaM OakajlaBpuara, MpOrpaMMaM CICIHAIUTETa, IporpaMMaM MarucTparypbl (yTBEp KICHHBIN
MpUKa30M MHUHHCTEPCTBA HAYKU U BBICIIETo oOpa3oBanus Poccuiickoit @eaeparuu ot 6 anpens 2021 roga Ne 245).

YcraB ¢enepasbHOT0O TOCYJapCTBEHHOTO aBTOHOMHOTO obOpa3oBarenbHoro yupexaeHus '"Kazauckuit (IIpuBommxckuii)
(denepanbHBIN YHUBEPCHTET"

IIpaBuna BHYTpeHHEro pacmopsaka (eaepasbHOr0 TOCYAApCTBEHHOTO aBTOHOMHOTO OOpPa30BaTENIBHOTO YUPESKICHUS
BBICIIIETO IIpodeccuoHanbHOTro obpa3zoBanus "Kazanckuit (IIpuBomkckuit) henepansHblil yHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (ITpuBosskckoro) ¢enepaibHOTO yHUBEPCUTETA

6. DoH OLIEHOYHBIX CpE€ACTB 110 JUCHUIIJIUNHE (MOI[y.]'IlO)

@OHA OIEHOYHBIX CPEACTB MO AWCHHIUIMHE (MOIYJIO) BKJIIOYAET OICHOYHBIE MaTepHallbl, HAIIPAaBJICHHBIE HA TPOBEPKY
OCBOEHMsI KOMIIETEHIUI, B TOM 4YHCI€ 3HAaHUH, yMeHUIl U HaBbIKOB. DOHJ OLIEHOUHBIX CPEACTB BKIIOYAET OLIEHOUHBIE
CPEICTBA TEKYILIEr0 KOHTPOJIS U OLIEHOYHBIE CPEJICTBA IPOMEKYTOUHON aTTECTALIUN.

B donme oreHOYHBIX CpeACTB COAEPIKUTCS CIIEAYIONMast HH(POPMAIH:

- COOTBETCTBHE KOMIICTEHIINH IUIAHUPYEMBIM pe3yJibTaTaM 00y4eHHs IO TUCLUILIHHE (MOIYJIIO);

- KpUTEPUH OIICHUBAHMS C(HOPMUPOBAHHOCTH KOMITCTCHIINH;

- MeXaHU3M (OPMHUPOBAHUS OLEHKH 110 JUCLUIIIMHE (MOIYJIIO);

- OIFICaHUe MOpsAKa IPUMEHEHHS U POIEAYPhI OIICHUBAHUS JUIS KaXKIOTO OIIEHOYHOTO CPE/ICTRA,;

- KPUTEPUH OLICHUBAHUS JUIsl KQXJIOTO OLIEHOYHOI'O CPEJICTBA;

- CcolepXXaHWE OIEHOYHBIX CPEJICTB, BKJIIOYass TpPeOOBaHMS, IPEIbABIsIEMble K JCHCTBHAM  OO0ydYaromuxcs,
JEMOHCTPHPYEMBIM pe3yibTaTaM, 3aJaHUs Pa3IMIHBIX THIIOB.

@DoHJ1 OLIEHOYHBIX CPEICTB 10 JUCHUILIMHE HaxoauTes B [Ipuiioxenun 1 kK mporpamMMe JTUCHUILTHHBI (MOJYJIIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOMMOM AJIsl OCBOEHUS JUCUHUIIMHBI (MOTYJI51)

OcBoeHME TUCIUIUTAHBI (MOIYJIS) TpearnojiaraeT M3ydeHrne ydeOHOH nuTeparypbl. JlutepaTypa MOXeT OBITh JOCTYITHA
00ydJarommMcs B OJTHOM W3 JIBYX BapHaHTOB (JTUOO B 00OHMX U3 HUX):

- B DJICKTPOHHOM BHJE - 4Yepe3 AJICKTPOHHbIE OMOIMOTEYHBIE CUCTEMBI Ha OCHOBaHHMHU 3akitoueHHbIX KDY moroBopos c
paBo00IaAaTEeNsIMHU;

- B me4yaTHoM Bujae - B Hayunoit OmbOmmoreke Emabyxkckoro wmHctETyTa KOY. OOy4varomuecs MOIy4daroT y4eOHYIO
JTUTEpaTypy Ha aDOHEMEHTE TI0 YHTATEIbCKIM OMJIeTaM B COOTBETCTBHH C MPAaBIJIAMH MOJIR30BaHNS HayduHoit 6n0nmmoTekoi.
ONEeKTPOHHBIC W3IAHMUS AOCTYIHBI JUCTAHIIMOHHO W3 JIFOOOW TOYKH IPHU BBEICHUH OOYYAIONIMMCS CBOETO JIOTHHA U TapOJI
OT JIMYHOTO KabuHeTa B cucteMe "JieKTpoHHbIH yHuBepcuteT". IIpu MCIONB30BaHUM NEYATHBIX W3IAHUH OMOJIMOTECUHBIH



(doH nomKeH ObITh YKOMIIJIEKTOBaH UMHU U3 pacuera He MeHee 0,25 sk3eMIunsipa Ha KaxJ10ro o0y4aronerocst U3 4ucia Jiui,
OJTHOBPEMEHHO OCBaMBAaIOIINX JAHHYIO JUCLHUIUINHY

Ilepeuens nmuTepaTypbl, HEOOXOOMMOM ISl OCBOCHHS NUCIMIUIMHBI (MOAYIIsi), Haxomurtcs B llpmmoskeHnnm 2 K paboueit
nporpaMme JUCHUILIHHBL. OH IOIUISKUT OOHOBJICHHIO IPH M3MEHEHHH YCIoBHH moroBopoB KOY ¢ mpaBoobiamaTensiMu
9JIEKTPOHHBIX M3JIaHUH U TIPH U3MEHEHHUHU KoMILIekToBaHus (hoH0B Hay4noii 6nbnnorexkn Enabysxckoro nuncruryra KOY.

8. Ilepeyenb pecypcoB MHGOPMALMOHHO-TETeKOMMYHUKANIMOHHOH ceTu "UHTepHeT", HEOOXOAUMBIX /1JIsl OCBOEHUS
JUCHUITHHBI (MOIYJIsST)

[IpoektupoBanue naGopMamoHHO crcteMsl - hitps://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
ApxuTekTypa npennpusatus - https://intuit.ru/studies/courses/995/152/info
[IpoekTupoBanue HHGOPMALMOHHBIX cucTeM - https://www.intuit.ru/studies/courses/2195/55/info

9. MeToauyeckue yKa3aHHUs 1JIs1 00y4AIOMXCSI 0 0CBOEHUIO THCITUILTHHBI (MOIYJIsT)

Bun pador MeToauyeckue peKoMeH AU

JIEKLIIUU JIeKMOHHBIE 3aHATUS IIPOBOAATCS C UCIIOJIB30BAHUEM HUHTEPAKTUBHBIX TEXHOJIOTUH U IIPEAINIOIAratoT
AKTUBHOE y4acTHE CTYJAEHTOB. [l IOATOTOBKHU K 3aHATHIM PEKOMEHAYETCS BBLACIATE B MaTEpUaIIe
npoOJIeMHBIE BONPOCHL, 3aTparuBacMble IPEIoIaBaTeNIeM B JIEKIUH, U TPYIIUPOBATh HHPOPMAIHIO
BOKpPYT HUX. JKenaTenbHO BBIAEHATH B HCIONB3yEMON TUTEPAType MOCTAHOBKH BOIPOCOB, HA KOTOPBIE
Pa3HBIMHU aBTOPAM MOTYT OBITh JaHBI Pa3JIMYHbIC OTBETHL. Ha OCHOBaHMYM MOCTAHOBKH TAKHX BOIIPOCOB
cieyeT coOupaTh apryMEHThI B TIOJIB3Y Pa3IMYHbIX BAPHAHTOB PELICHUS OCTABICHHBIX MPOOJIEM.

naboparopHsle | JJabopaTopHbIe 3aHATHS - 3TO OJ{HA U3 PA3HOBUIHOCTEH MPAKTHYECKOTO 3aHTHS, SBIISIOIIASCS

paboTh a¢dexTHBHOM PopMOoii yueOHBIX 3aHATHIH B OpTraHU3alliH BBICIIEr0 0Opa3zoBanus. JlabopaTopHbIe
3aHATHSL HIMEIOT BBIP@XKEHHYIO ClielU(HUKY B 3aBUCMOCTH OT Y4€OHOH AUCIMIUIMHEL, YIITyOJSIOT U
3aKpEIUIAIOT TeopeTHUecKue 3HaHus. Ha 3TuX 3aHATHAX CTYIEHTHI OCBaHBaIOT KOHKPETHBIE METO/IBI
W3YYEeHUs TUCLUILIMHBI, 00y4YaroTCs SKCIIEPUMEHTAIBHBIM CII0CO0aM aHajli3a, YMEeHHUI0 paboTath ¢
npudopaMu ¥ COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHble 3aHATHS AAIOT HATJISATHOE MIPEACTaBICHUE
00 M3ydaeMbIX SIBIICHUSIX M Ipolieccax, CTYACHThI OCBaUBAIOT IIOCTAHOBKY M BEJCHHE SKCIIEPUMEHTA,
ydaTcsl yMEHHUIO HaOI01aTh, OLIEHUBATDH MOJTYYECHHBIE PE3yJIbTAThl, IeNaTh BEIBOAB! 1 00001meHNs. OT4ET
10 UTOTaM BBITIOJIHEHHBIX JJA00OPATOPHBIX Pa0OT BBINOJHSAETCS Ha JIMcTax Oesoit Oymaru popmara A4 B
TIeYaTHOM HJIM PyKOIHCHOM BHe. [Ipn ohopmiieHnu oT4éTa NCTIONB3yeTCst CKBO3HAS HyMeparys
CTpaHUI], CUUTAs TUTYJILHBIN JHUCT NepBOH cTpaHuieil. Homep cTpaHuMIbl HA TUTYJIEHOM JICTE HE
craBuTca. Homepa cTpaHuIb! cTaBATCS 10 LIEHTPY BBepXy. [Ipu oopmiieHnn oT4éra B me4aTHOM BHUIE
XKeJaTeIbHO COOI0AATh cleayomue TpeOoBanus. [ 3aroI0BKOB: MOMYKUPHBIA mpudT, 14 ur,
LIEHTPUPOBAHHBIN. [[71s1 OCHOBHOTO Te€KCTa: HEXHUPHBIHN MIpU(T, 14 1T, BRIpaBHUBaHUE 10 MIHpUHE. Bo
Bcex ciydasx tan mpudTa - Times New Roman, otctym a63ama 1.25 M, oIy TOPHBIH MEX Ty CTPOYHBIH
unTepBall. [lond: neBoe - 3 cM, mpaBoe - 1 cM, BepxHee U HUKHee - 2 cM. OTYeT N0IDKEeH COAepKaTh
cienyronire eMeHThl: 1) TUTyIBHBIH TUCT ¢ 00s3aTeIbHBIM YKa3aHHeM BapuaHTa; 2) Llens paboTsr; 3)
3ananue; 4) OcHOBHasI 4acTh; 5) BeiBOI.

camoctos- | CamocTosiTenbHas paboTa CTYA€HTOB IO AUAAKTHYECKOM CYTH MPEACTaBIsIeT COO0H KOMIUIEKC yCIOBUH
TesibHas paboTa| 00y4YeHusl, OpraHu3yeMBbIX MPENoAaBaTeIeM U HallPaBJIEHHbBIX Ha CAMOIIOIrOTOBKY yUaluxcs. YdeOHas
JeATENbHOCTh MPOTEKAET 6€3 HEMOCPEICTBEHHOIO YUaCTHsI IIPETIOAaBATEIIsl M 3aKII0YaeTCs B IPOPabOTKe
JIEKIIIOHHOTO MaTepHaa, IOATOTOBKE K TaOOpaTOPHBIM 3aHATHSIM; U3YICHUH YIeOHOI TUTEepaTyphl U3
OCHOBHOI'O U JIOIIOJHUTEIBHOIO CIIUCKA.

3a4er 3ayer siBisiercst POPMOit OLIEHKH KauecTBa OCBOSHHMS CTYIEHTOM 00pa30BaTeIbHON MPOrPaMMBbl 110
mucnutuinHe. ITo pesynpraTaM 3adeTa CTyIEHTY BBICTABIISIETCS OIIEHKA "3a4TeHO" MK "He 3a4TeHo'".
3ayer MOXKET NPOBOIUTHCS B (JOpME yCTHOTO orpoca 1o Ouieram (Bompocam) uin 6e3 OnieTos, ¢
IIpeABapUTEIHHON NOATOTOBKOW MK 0€3 OrOTOBKH, 110 ycMOTpeHHIo Kadeapsl. [Ipenonasatens Moxer
MIPOCTaBUTH 3a4eT 0e3 onpoca WK coOeceJOBaHHS TEM CTYJCHTaM, KOTOpbIe aKTHBHO Y4acTBOBAJIM Ha
a00PaTOPHBIX 3AHSITHSIX.

9K3aMeH DK3aMeH HalleJieH Ha KOMILJIEKCHYIO MPOBEPKY OCBOCHHUS AUCLMILIMHBL. DK3aMeH MPOBOAUTCS B YCTHOM
WM TUCBMEHHON (popMe 1o OmyieTaM, B KOTOPBIX COJICPKATCS BOIPOCHI (3aJaHKs) TI0 BCEM TeMaM Kypca.
Obyuaromiemycs maérces BpeMs Ha MOAroToBKY. OIieHHBaeTCs BIaieHUEe MaTepHaJIOM, €T0 CHCTEMHOE
OCBOEHHE, CIIOCOOHOCTh IPUMEHSTH HYKHBIC 3HAHUS, HABBIKK W YMEHUS IIPH aHAIN3E IPOOIEMHBIX
CUTYyAIlMi U PEIICHUH MPAKTUICCKUX 33 JaHHN.

10. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMBbIX IPH OCYLIECTBICHUH 00pPa30BaTeIbLHOIO Mpoecca mo
AUCHHILTAHE (MOAYJII0), BKJIKOYAS NepedeHb MPOrpaMMHOro obecrnevyeHuss 1 MH(POPMANHOHHBIX CIIPABOYHBIX CHCTEM
(mpu HeOOXOTUMOCTH)

Ilepedenp WHPOPMAIMOHHBIX TEXHOJNOTHH, HCIOIB3YEMBIX MPH OCYIIECTBICHHH O0Opa30BaTENFHOTO IIpOIEcca 10
JUCHUIUIMHE (MOJIYJI0), BKJIIOYas IHEPEYeHb NPOTPAMMHOTO OOECHEeYeHHs W HMH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npeacrasieH B [Ipunoxxennn 3 x paboyeld mporpaMme JUCLUIUIAHBL (MO ).


https://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
https://intuit.ru/studies/courses/995/152/info
https://www.intuit.ru/studies/courses/2195/55/info

11. Onucanue MaTepuaJIbHO-TEXHMYECKOH 0a3bl, HEOOX0AUMOIi 151 OCylIeCTBJIeHHsI 00pPa30BaTeIbLHOI0 Mpolecca mo
JUCHUIIHHE (MOIYJII0)

Yuebnsie aynutopun Ne 60 (423600, Pecrrybnmka Taraperan, r. Ema0yra, yn. Kasanckas, n. 89) mis npoBeneHus 3aHATHA
JIEKIIMOHHOTO THIA, 3aHSATHH CEMHHAPCKOTO THIA, TPYNIIOBBIX M WHAWBUIYANbHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJS U
MIPOMEXYTOUYHOW aTTECTAINH, IOMEIICHUE ISl CAMOCTOSTeNFHOM paboThl. KommekT mebenn (mocamouHpx MecT) 29 miT.
Kommiekt mebenu (mocagouHbIx MecT) 1 npenogasatens 1 mt. KomnbrorepHsiit kiace: Kommnbrorepsr intel core i5 15 mT.
Monutopsr ViewSonic 22d 15 mr. [Ipoekrop EPSON EB-535W 1 mit. UaTepaktuBnas mocka IQBoard DVT TNO082 1 mt.
Tpubyna | mt. Kongummonep 1 mt. Hactennsie monku 6 mr. [llkag nByxcrBopuatsiii ¢ monkamu 1 mr. Be6-kamepa 1 mT.
Bexon B MHTEpHET, BHYTPUBY30BCKasi KOMIBIOTEPHASI CETh, JOCTYI B 3JIEKTPOHHYIO MH(OPMAIIOHHO-00Pa30BaTEIbHYIO
cpexy. Habop y4eOHO-HArMATHBIX TOCOOMIL: KOMIDIEKT IpPE3EHTAlWi B SJICKTPOHHOM Qopmare Mo TpenoigaBaeMou
JUCHMIIINHE 3-5 IIT.

12. CpelICTBa ajanrtangum IrpenojaBaHvsl JUCHUILIMHBI K HOTpeﬁHOCTHM oﬁyqamumxcsl HHBAJIMJA0B M JIHII C
OIrpaHUYCHHBIMH BO3MOKHOCTHAMH 3/10POBbSA

IIpn HeoOXoauMOCTH B 00pa30BaTENbHOM IPOIECCE IMPUMEHSIOTCS CIEAYIONINE METOABI M TEXHOJOTHH, OOJIeTHaroIune
BOCIIpUATHE HHPOPMAIMN 00yYaIOIMUCS HHBAJIMJAMH H JINIIAMH C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 3/10POBBSI:

- CO3/IaHHME TEKCTOBOW BEPCHH JIIOOOTO0 HETEKCTOBOTO KOHTEHTA JJISi €r0 BO3MOXKHOTO MpeoOpa3oBaHMs B ajbTEPHATHBHbBIC
(hopMBI, yIOOHBIE ISl pa3JIMYHBIX HOJIB30BATEIICH;

- CO3JJaHME KOHTEHTa, KOTOPbIH MOXXHO MpPEACTAaBHTh B pa3IMUHBIX BHIaX 0€3 NOTEPH NAHHBIX WM CTPYKTYPBHI,
NPeAyCMOTPETh BO3MOXKHOCTh MAaclITAOMPOBAaHUS TEKCTa M HM300paKCHUI 0e3 MOoTepu KavecTBa, IPEIyCMOTPETh
JIOCTYITHOCTH YIPABJICHUS KOHTCHTOM C KJIaBHATYPHI;

- CO3JJaHHE BO3MOXKHOCTEH AJsi 0OydYaromuxcsi BOCIPUHMMATh OAHY M Ty X€ MH(GOPMAIMIO W3 Pa3HBIX HCTOYHUKOB -
HampuMmep, TakK, YTOObl JHIA C HApyUIEHHSAMH ciyXa IOJydaad HHQOPMAIMI0 BU3YaIbHO, C HAPyIICHUSMU 3pEHUS -
ayJIuaIbHo;

- IPUMEHEHHE NIPOrPaMMHBIX CPEICTB, OOECICUMBAIOIINX BO3MOYKHOCTH OCBOCHHUSI HABBIKOB W yYMEHHH, (HOPMHPYEMBIX
JUCIUIUIMHON, 3a CYET aJbTEPHATHBHBIX CIOCOOOB, B TOM 4YHCJIE BHPTYaJIbHBIX Ja0OPAaTOpPUil W CUMYJISIIMOHHBIX
TEXHOJIOTUH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH IS TIepeaadn HH(HOpMAaIK, OpraHu3aliy pa3IndHbIX (opM
WHTEPaKTHBHOW KOHTAKTHOI paboThl 0Oydaromierocs ¢ IpernojaBaTesieM, B TOM 4Hcie BEOHMHAPOB, KOTOPHIE MOTYT OBITH
HCTIONB30BAaHbBl U1 TPOBENEHHS BHUPTYAJIbHBIX JIEKIUH C BO3MOXKHOCTHIO B3aUMOJCWUCTBUS BCEX YYAaCTHHKOB
JUCTAHIIMOHHOTO OOYYeHHUs, IPOBEICHHS CEMHHAPOB, BBICTYIUICHHS C JOKJIaJaMH M 3aIlUTHl BBHINOJHEHHBIX pPadoT,
IIPOBEACHUS TPCHUHT OB, OPTaHNU3aIUH KOJUIEKTHBHOM paboThI;

- IPUMEHEHHE AWCTAHIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTMH JUIl OpraHu3aluu (OpM TEKYIIEro W MPOMEXKYTOYHOTO
KOHTPOJIS;

- yBEJIMYEHHE TPOAOJDKUTEIBHOCTH CAadl OOyJaromIMMCs WHBAIMAOM WM JIMIOM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMU
310pOBBsI (HOPM MIPOMEXKYTOUHOH aTTECTAIIMH 110 OTHOILICHHUIO K YCTAHOBJICHHON MPOIOIDKUTENBHOCTH UX ClIAdH:

- IPOJIOJDKUTENBLHOCTH ClIauy 3a4éTa WK 9K3aMeHa, TPOBOAMMOrO B IMUCbMEHHOHU (opMe, - He Oosee ueMm Ha 90 MUHYT;

- IPOJOJDKUTENIFHOCTH MOATOTOBKH 00yJaromerocsi K OTBETY Ha 3a4€Te MIIM 3K3aMeHe, IPOBOANMOM B YCTHOH (opme, - He
6onee yeM Ha 20 MUHYT;

- IPOJIOJDKUTEIHHOCTH BBICTYIIIICHHS 00YYArOIIETOCs MIPH 3aIlIUTe KypCOBOM pabOTHI - He Ooee ueM Ha 15 MHUHYT.

IIporpamma coctaBnena B cootBercTBuH C¢ TpeboBaHmsiMu PI'OC BO n yuebHBIM 1utaHoM mo HampasieHuro 09.03.03
"INpuknannas nHpopmarnka" 1 npoduimo noarorosku "[puknaanas nHpopmaTuka B SKOHOMHUKe".
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COJEPXAHUE

1. CoOTBETCTBHE KOMIETEHIUI IJIAHUPYEMBIM PE3YJIbTaTaM 00YYEHUS 10 AUCHHUIIINHE (MOIYJIIO)

2. Kpurepuu onieHnBanus ¢(hOpMHUPOBAHHOCTH KOMIETEHITUI

3. PacnpesiesieHre OIICHOK 32 (hOPMbI TEKYIIEr0 KOHTPOJISI M MPOMEKYTOUYHYIO aTTECTAIIAIO

4. OLIeHOYHBIC CPEACTBA, HOPSJIOK UX IPUMCHCHHUS U KPUTEPUN OIICHUBAHMS

4.1. OLIeHOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS

4.1.1. JJabopaTopHbIE paOOTEI

4.1.1.1. TIopsIIOK IPOBEICHUSL.

4.1.1.2. Kpurepun OLIEHUBAHUS

4.1.1.3. ComepskaHue OIIEHOYHOI'O0 CPEACTBA

4.1.2. YCcTHBIA ompoc

4.1.2.1. Ilopsimok IpOBEACHHS.

4.1.2.2 Kpurepun oLeHUBaHUS

4.1.2.3. CoaepskaHue OIIEHOYHOI'O0 CPEACTBA

4.1.3. TBopueckoe 3agaHne

4.1.3.1. Ilopsimok IIpOBEACHUS.

4.1.3.2 Kpurepuu olieHUBaHUs

4.1.3.3. CogepkaHue OLIEHOYHOI'O CPEACTBA

4.2. OLeHoYHbIE CPEACTBA MPOMEKYTOUHON aTTECTALIMI

3aueT, DK3aMeH

4.2.1. YCTHBIA WM MUCHMEHHBIN OTBET HAa BOIIPOC

4.2.1.1. IlopsimoK IpOBEACHUS.

4.2.1.2. Kpurepuu oLleHUBaHUSL.

4.2.1.3. O1ileHOYHEIE CPEACTBA.




1. CooTBeTcTBHE KOMIIETEHIIHIi INIAHHPYEMbIM pe3yJibTaTaM 00yUYeHHs 10 TUCHHUIIINHE (MOIYJII0)

Koax u nHamMeHoBaHme
KOMIICTCHIIMHA

NHaukaTophl AOCTHIKEHUS] KOMIEeTeHIU
JUISL JAHHOM TUCHMILIMHBI

OneHo4HbIe cpeacrea TEeKYyLIEero
KOHTPOJIA U HpOMe)KyTO‘lHOﬁ arreCranmuun

VK-2 -  Coocoben
OTpeNeNATh KPYr 3a1adu
B paMKax MOCTABJICHHOM
LETH u BBIOMPATH
OITUMAJILHBIC CIIOCOOBI
UX PEIICHUS, UCXOIS W3
JIEACTBYIOIINX

MIPaBOBBIX HOPM,
MMEIOIINXCS PECYPCOB H
OrpaHUYEHUM

BriajieeT HaBBIKAMH OTPEACICHHST OCHOBHBIX
U crnenduUecKHX 3aJad B paMKax
MIOCTAaBJICHHOM 1eNM, BBIOOpa CHOCOOOB HX
pelIeHus, METOJMKAMU pa3paboTKu HeId H
3a/1a4 IPOCKTa

OIIK-8 - Cnocoben
NPUHAMATh y4acTHe B
YIPaBICHUU IPOCKTAMHU
CO31aHus
HH(POPMAITHOHHBIX
CUCTEM Ha  CTagusaX
JKU3HEHHOTO LIMKIIA

3HaeT crocoObl COBMECTHOTO 3(PEKTUBHOTO
YIpaBJeHUS] MHHOBAIIMOHHBIMH IIPOEKTaMH
CO3/MaHusl MH(POPMAIMOHHBIX CHUCTEM Ha
CTaUSX KU3HEHHOTO IHKIIa

Ymeer 3¢ peKTUBHO PYKOBOJUTH
yIpaBjeHUEM MHHOBAI[HOHHBIMHU MPOEKTAMH
co3aHusi MH(OPMALMOHHBIX CHUCTEM Ha
CTaIMAX >KU3HEHHOTO IMKJIA, OCYIIECTBISATH
000CHOBaHHBIA BBHIOOP TIPO(EcCHOHAIBEHO
opuentupoBanueix HMC B  mpeameTHO#
obnactu
Bnaneer  cnocoOHOCTBIO
PYKOBOANTB

WHHOBAaLIMOHHBIMU
UH(OPMALMOHHBIX
XKHU3HEHHOTO IUKJIa

3¢ PeKTHBHO
YIIpaBICHUEM
NPOEKTaMH  CO3JaHUs
CHUCTEM Ha CTaaMsX

Texymuii KOHTPOJIb:

JlaGopaTopHble pabOTHI IO TEMaM

Tema 1. TeopeTuueckue OCHOBBI
MPOEKTUPOBAHMS MHOOPMALIMOHHBIX CUCTEM
Tema 2. MeTomojIornuecKkrue OCHOBBI
MPOEKTUPOBAHHS HH(YOPMALIMOHHBIX CHCTEM
Tema 3. KaHoHHueckoe U TUIIOBOE
MPOEKTUPOBAHUE HH(POPMAIIOHHBIX CUCTEM
Tema 4. CTpyKTypHBIC METOIBI aHAIH3A U
MPOEKTUPOBAHHS HH(YOPMALIMOHHBIX CHCTEM
Tema 6. [IpoexTupoBaHue
(akTorpapuueckux 06a3 TaHHBIX

Tema 7. OOBEKTHO-OpPUEHTUPOBAHHEIE
METO/IbI aHAJIN3a U TIPOSKTHPOBAHMS
MH()OPMAIMOHHBIX CHCTEM

YeTHBIN 0NIpOC 110 TEMaM

Tema 1. TeopeTndeckue OCHOBBI
MPOEKTUPOBAHNS HH(DOPMALIMOHHBIX CHCTEM
Tema 2. MeTom0JIOTHYECKHE OCHOBBI
MPOEKTUPOBAHHS MH()OPMALIMOHHBIX CHCTEM
Tema 3. KaHoHHUEeCKO€ U TUIIOBOE
MPOEKTUPOBAaHHE HH(POPMAIIOHHBIX CUCTEM
Tema 4. CTpyKTypHbIE METO/BI aHATIN3A U
MPOEKTUPOBAHMS MH()OPMALIMOHHBIX CHCTEM
Tewma 5. [IpoekTrpoBaHHe TOKYMEHTAIbHBIX
0a3 JaHHBIX

Tema 6. IIpoexTupoBanue
¢axTorpapuueckux 6a3 JTaHHBIX

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE
METObI aHAIN3a U IPOSKTUPOBAHUS
MHPOPMALMOHHBIX CUCTEM

Tema 8. ObecnieueHre COBMECTHOTO
JocTyna K 0a3aM JaHHBIX M IPOTrpaMMaM

TBopueckoe 3aaHue Mo TeMam

Tema 1. TeopeTrueckue OCHOBBI
MPOSKTUPOBAHUS HHDOPMAITHOHHBIX CHCTEM
Tema 2. MeTo0JIOrHYECKHE OCHOBBI
MPOCKTHPOBAHUS HHOOPMAIIOHHBIX CHCTEM
Tema 3. KaHoHHYECKOE U TUIIOBOE
MIPOEKTUPOBaHKUE NHPOPMAIIMOHHBIX CHCTEM
Tema 4. CTpyKTypHbIE METO/IbI AHAIH3A U
MPOSKTHPOBAHUS HH(POPMAITMOHHBIX CUCTEM

I[IpoMe:kyTOUHASI ATTECTAIUS:
3auém, sxzamen

2. Kputepun oueHuBaHUS c()OPMUPOBAHHOCTH KOMMeETEHIUI

Kommner

3aureHo

He 3aureno

Bbicokmii
(0OTJINYHO)

CHIIUA

(86-100 6anmoB)

ypoBeHb | CpenHuii
(xopoo)

(71-85 H6anioB)

YPOBEHb

Hu3kui
(Y10BJIETBOPHUTEIBHO)
(56-70 6ansioB)

Huxke
YPOBHSA

YPOBeHb

)
(0-55 6asnioB)

VK-2 Bianeer

MmoporoBoro

(Hey0BJICTBOPHTEIBHO

HABBIKAMU OIPEICIICHUS
OCHOBHBIX U
crienupUIecKux 3a/1ad B
paMKax mOCTaBICHHOMN
LIeJM, BEIOOpa CIIOCO00B
WX PCIICHHS, METOIUKAMU
pa3paboTKH IeNIF U 33134

Bnageer oCHOBHBIMU
HABBIKAMU OIPEICIICHUS
OCHOBHbIX U
CreM(pUIECKIX 33724 B
paMKax MOCTaBICHHOM
LIeJIM, BRIOOpA CIIOCO00B
UX PCIICHHS,
METOJIMKaMHM pa3paboTKu

Brnaneer oTnenbHbIMU
HABBIKAMU OIPEICIICHUS
OCHOBHbBIX U
CreIM(pUIESCKUX 337249 B
paMKax MOCTaBJICHHON
LIeJIF, BRIOOpA CIIOCO00B
UX PCIICHHS,
METOJIMKaMH pa3paboTKu

He Bnaneer

HABBIKAMH OIPEICIICHUS
OCHOBHbBIX U
crierupUIECKUX 3a71a49 B
paMKax MoCTaBJICHHON
LIeJIH, BRIOOpA CIIOCO00B
WX PCIICHHS,
METOJIMKaMH pa3paboTKu




IIPOEKTa

LIEJTY U 3aJ]1a4 MPOEKTa.
Homyckaer
HE3HAYUTEINIbHBIC OIIHOKH
IIPH OTBETE Ha BOIPOC
WU PeLICHNH
TIOCTABJICHHOH 3a1a4K

LIeJIU U 3aJ1a4 IPOEeKTa.
Jonyckaer THIIMYHbIC
omMOKY TIPX OTBETE Ha
BOIIPOC MJIN PEIICHUHT
MOCTaBJIECHHON 3a1a4n

1CJIn U 3aaa4 IMpOCKTa

OIIK-8

3HaeT crnocoObl
COBMECTHOTO

3¢ PEeKTHBHOTO
yIpaBJIeHUsI
HMHHOBAIIMOHHBIMH
MPOEKTaMU CO3IaHHUsI
HH(OPMAIMOHHBIX CHCTEM
Ha CTaaHAX KH3HEHHOTO
UKIIa

3HaeT OCHOBHBIC
CIIOCO0OBI COBMECTHOT'O
3¢ PeKTHBHOTO
yIpaBJICHUS
HMHHOBAI[HOHHBIMH
MIPOEKTaMH CO3TaHHS
HHPOPMATNOHHBIX
CHCTEM Ha CTagusix
JKU3HEHHOTO IHKJIA.
Honyckaer
He3HAYUTEIIbHBIEC OIIHOKU
IIpH OTBETE Ha BOIIPOC
WIH PEIICHUU
TIOCTaBJICHHOM 3a7jauu

3HaeT OTNEeIbHbIC
CIIOCOOBI COBMECTHOTI'O
3¢ P eKTHBHOTO
yIpaBJICHUS
HMHHOBAITHOHHBIMH
MPOCKTAMH CO3aHUS
HHPOPMAINOHHBIX
CUCTEM Ha CTaJusAx
JKU3HEHHOTO IHKJIA.
JlomyckaeT TUITUYHBIC
OLIMOKH IIPU OTBETE HA
BOIPOC WM PEIICHUU
ITOCTABJIEHHOM 3a1aui

He 3HaeT crioco0sl
COBMECTHOT'O

3¢ dexTHBHOTO
yIpaBJIeHUS
WHHOBAI[IOHHBIMHU
MPOEKTaMH CO3IaHUS
HH(POPMAITMOHHBIX
CHCTEM Ha CTaJusIxX
YKM3HEHHOTO IUKJIa

Ymeet a3 pekTuBHO
PYKOBOANTH
yIpaBlICHAEM
MHHOBAIIMOHHBIMH
MIPOCKTaMH CO3JaHUsL
nH(OPMALMOHHBIX CHCTEM
Ha CTaIAX KU3HECHHOTO
ILIUKJIA, OCYIIECTBIISAT
000CHOBaHHBIN BBIOOP
podeccHoHaNbHO
opuentupoBanubix C B
TIpeAMETHOH 00nacTi

YmeeT 3 peKkTHBHO
PYKOBOANTB
yIpaBlICHAEM
WHHOBAaLIMOHHBIMU
MIPOEKTaMHU CO3/JaHUs
nH(pOpPMaIMOHHBIX
CHCTEM Ha CTAANAX
KHU3HEHHOTO IUKJIa,
OCYILECTBIIATh
00OCHOBAaHHBIN BEIOOP
IpoQeCcCHOHANBEHO
opueHTupoBanHbix IC B
IIpeAMETHON 00acTH.
Honyckaer
HEe3HAYUTEIIbHbIC OIIHOKH
TIPY OTBETE Ha BOITIPOC
WIN PEIICHUH
TIOCTABJICHHOH 33a4H

YMeeT pykoBOIUTh
yTpaBICHUEM
WHHOBALMOHHBIMHA
NPOEKTaMH CO3/1aHHs
UH()OPMALMOHHBIX
CHCTEM Ha CTaAUAX
KHU3HEHHOTO IUKJIA,
OCYIIECTBIISTH
000CHOBaHHBII BEIOOD
npodeccroHabHO
opueHTupoBanHbix IC B
TIpeAMETHON 00acTH.
Jomyckaer THIIMYHBIE
OomMOKM IIpU OTBETE Ha
BOIIPOC WJIU PELICHUH
TIOCTaBIICHHOH 3aa4u

He ymeet addextrBHO
PYKOBOIHTB
yTpaBICHUEM
WHHOBAI[HOHHBIMHU
MPOEKTaMU CO3aHUS
UH(OPMaLMOHHBIX
CHCTEM Ha CTAANAX
KU3HEHHOTO IUKJIA,
OCYIIECTBIIAT
000CHOBAaHHBIN BEIOOP
podeCcCHOHANTBEHO
opueHTupoBanHbix IC B
TIPEeAMETHOH 00macTi

Brnaneer criocoGHOCTBIO

3 PEKTUBHO PYKOBOAUTD
yIIpaBJIeHUEM
WHHOBAIIHOHHBIMA
MPOEKTaMH CO3aHUSI
HH(OPMAIHOHHBIX CHCTEM
Ha CTAIUSIX KU3HEHHOTO
LUK

Brnaneet crnocoOHOCTBIO
3G PEKTUBHO PYKOBOAUTD
yIpaBICHUEM
WHHOBaITHOHHBIMHU
MPOEKTAMH CO3AaHUsI
HH()OPMAITMOHHBIX
CHCTEM Ha CTaAusIX
KM3HEHHOTO IHKJIA.
Homyckaet
HEe3HAYHUTENIbHbIC OLIMOKH
IIPU OTBETE Ha BOMPOC
WK PEelICHUH
TIOCTABJICHHOH 3a1a4u

Bnageet cnocoOHOCTEIO
PYKOBOJIUTH
yIpaBICHUEM
MHHOBaITMOHHBIMHU
TIPOEKTaMHU CO3TAHUS
HH(OPMAITMOHHBIX
CHUCTEM Ha CTaJIHsIX
JKHU3HCHHOTO ITUKJIA.
JlomyckaeT TUITUYHBIC
omMOKY TIpY OTBETE Ha
BOIIPOC WM PEIIEHUN
TOCTaBJIEHHOM 3a/1a4u

He Braneer
CIOCOOHOCTBIO

3¢ (eKTUBHO pyKOBOAHTH
yTpaBJIeHUEM
WHHOBAI[HOHHBIMHU
NPOEKTaMH CO3/IaHHs
MH(POPMAITHOHHBIX
CHCTEM Ha CTaAUAX
KM3HEHHOTO IUKJIa

3. Pacnipenesienne oneHOK 3a (popMbl TeKyIIero KOHTPOJIS M MPOMEKYTOYHYI0 aTTeCTAIUIO

4 cemecTp:

Texkymnii KOHTPOJIb:

JlaGoparopHbie paGOTHI IO TEMaM

Tema 1. TeopeTndeckie OCHOBBI IPOCKTHPOBAHMS HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTomomorndecKkiue OCHOBBI IPOCKTHPOBAHUS HH(POPMAITMOHHBIX CHCTEM
Tema 3. KaHOHUYECKOE U THITOBOE MPOCKTUPOBAHUE HH(POPMAITMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIC METOIbI aHAIHM3a U MPOCKTUPOBAHKS HHPOPMAITMOHHBIX CUCTEM
MakcumanbHoe konrdectBo 6amios o bPC - 10.

YcTHBIN OnpOC 10 TEMaM

Tema 1. TeopeTrueckue OCHOBBI IPOCKTHPOBAHUS HH()OPMAIIMOHHBIX CHCTEM

Tema 2. MeToIOIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE ¥ THITOBOE MPOECKTUPOBAHHUE MH(POPMAITMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIC METOIBI aHAIHU3a U IPOSKTUPOBAHUS HHPOPMAITHOHHBIX CUCTEM




MaxkcumainsHoe konunyectso 0auios o bPC - 10.

TBopueckoe 3aJaHue 1o TeMam

Tema 1. TeopeTmdeckie OCHOBBI IPOCKTHPOBAHMS HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTo0mornaeckue OCHOBBI TPOSKTUPOBAHUS HH(POPMAIMOHHBIX CHCTEM
Tema 3. KaHoHHMYECKOE ¥ THIIOBOE NMPOEKTUPOBaHUE MH(POPMALIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METO/IBI aHAJIN3a U POSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
MaxcumansHoe kommdectBo 6amios mo BPC - 30.

Hroro 10+10+30= 50 6ayutoB

Ipome:xkyTounas arrecranus - 3a4€t- 50 6anIoB.

[IpomexyTouHass arTecTanusi IMPOBOAUTCS TIOCIE 3aBEPIUCHUS HW3Y4YEHUS AMCIMIUIMHBI WJIH €€ 4YacTH B (opMe,
ompenesieMo y4eOHBIM IUTAaHOM O0pa30BAaTEIbHON NPOTPaMMBI C IIETbI0 OLEHUTH paboTy oOydaroIierocs, CTETEHb
YCBOCHHS TEOPETHUECKHUX 3HAHWH, yPOBEHb CHOPMUPOBAHHOCTH KOMIIETECHINH.

[IpenonaBaTens, MPUHUMAIOMINN 3a4eT 00ECNeUnBaeT CIy4alHOE pachpeeiieHHe BapHaHTOB 3a4ETHBIX 3aJaHUN MEKIY
oOyyalomuMucs ¢ IOMOLIbI0 OWIETOB W/WIM C TNPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTMH; BIpaBe 3a/1aBaTh
o6yqa}omeMyc51 JOTIOJIHUTCIIbHBIC BONIPOCHI U JaBaTh JONOJJHUTCIBHBIC 3aJaHUA ITIOMUMO TCX, KOTOPLIC YKa3aHbI B 6I/IHeTe.
3ader npoBOIUTCS IO OmneraM. B kaxgoMm OnireTe oneHOYHBIE CPEICTBA OJJHOTO BHJA: YCTHBIN MIIM MIMCHbMEHHBIH OTBET Ha
BOIIPOC.

YCTHBIHN WM TUCEMEHHBIH O0TBEeT — 50 6aios.

Hroro 50 6amios.

Oo1mree KoMrIecTBO 0AJIIOB IO AUCIUILTIHE 32 TEKYIIHA KOHTPOJIb U IMPOMEXKYTOUHYIO0 arTectanuio: 50+50=100 6anmos.
CooTBeTcTBHE OAJIOB U OLEHOK:
Jns 3auera:

56-100 — 3aureno
0-55 — He 3auTeHO

5 cemecTp:

Tekymuii KOHTPOJIb!

JlabopaTopHBIe PabOTHI IO TEMaM

Tema 6. [IpoexTupoBanue dakTorpapuueckux 06a3 TaHHBIX

Tema 7. O6BEKTHO-OPUEHTHPOBAHHBIE METO/IBI AHATN3A U TPOEKTHPOBAHUSI HHOOPMAIIMOHHBIX CHCTEM
MakcumanbHoe konrdectBo 6amios o bPC - 30.

YcTHBIH onpoc 10 TeMaM

Tema 5. [IpoekTrpoBaHNE JOKYMCHTANBHBIX 0a3 JaHHBIX

Tema 6. [IpoekTupoBanue hakrorpaduueckux 6a3 TaHHBIX

Tema 7. OOBEKTHO-OPUEHTHPOBAHHBIC METO/IbI AHAJIN3A M TPOCKTHPOBAHUS HHOOPMAIIHOHHBIX CHCTEM
Tema 8. ObecnieueHre COBMECTHOTO JTOCTYTIA K 0a3aM JaHHBIX W IPOTrpaMMaM

MaxkcumanbsHoe koimdectBo Oamios mo BPC - 20.

Hroro 30+20= 50 6amtoB
IIpoMeskyTOUHAsI aTTecTaMA - YK3aMeH- 50 OaIIoB.

IIpoMexxyTouHass aTTecTalsl MPOBOMUTCA TIOCIE 3aBEPUICHUS W3YYCHHS MUCHUWIUIMHBI WIH €€ 4YacTH B (opMme,
omnpeneNnseMoll y4eOHbIM TUTAHOM O00pa30oBaTENBHON MPOTpaMMBI C IIENBI0 OLIEHWTh padoTy o0Oydaromerocs, CTereHb
YCBOEHUS TEOPETHIECCKUX 3HAHNH, YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHITHH.

[IpernonaBaTens, NPUHUMAIONIMIA SK3aMEH O00ECHeYMBACT CIy4YailHOE paclpelelicHHe BapUAaHTOB AK3aMEHAIIMOHHBIX
3aJaHuil MEXIY OOYYaIONIMMHUCS C TIOMOIIbIO OWJICTOB W/WJIM C TNPHMEHCHHEM KOMIBIOTCPHBIX TEXHOJOTHH; BIIpaBe
3aaBaTh 00yYaroIEeMyCs JOTIOTHUTEIFHBIC BOIIPOCH M JABATh JOMOJIHUTEIFHBIC 33JaHUS] IOMUMO TEX, KOTOPHIC YKa3aHbBI B
owtere.

OK3aMeH MPOBOIUTCA 10 OmieTraM. B kaxmom Oniiere OlleHOYHBIE CPEACTBA OHOTO BHIA: YCTHBIM U MHCEMEHHBIH OTBET
Ha BOIPOC.

Y CTHBIH WK THCEMEHHEBIH 0TBeT — 50 0asIoB.

Hroro 50 6amos.

OO61Iee KOJTMYECTBO OAIIIOB MO AUCIUTUIMHE 33 TEKYIIHA KOHTPOJIb U MTPOMEXYTOUHYI0 aTTectanuio: 50+50=100 6ammos.

CooTBeTcTBHE 0AIITIOB U OLIEHOK:
st ox3amena:

86-100 — oTnuyHO

71-85 — xoporiro

56-70 — ynoBIETBOPUTEIBEHO
0-55 — HEeyIOBIIETBOPHUTEIBEHO



4. OueHoO4YHbIE CPECTBA, MOPSIAOK HX NPUMEHEeHUs M KPUTePHH OLlCHMBAaHUSA

4.1. OueHo4YHbIe CPEACTBA TEKYIIero KOHTPOJIsI

4.1.1. JIabopaTopHbIe padoThI

Tema 1. TeopeTmdeckie OCHOBBI IPOCKTHPOBAHMS HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTogom0rnuecKue OCHOBBI MPOSKTUPOBAHMUS HHPOPMAIIMOHHBIX CHCTEM

Tema 3. KaHoHHMYECKOE ¥ THIIOBOE ITPOEKTUPOBAaHNE HH()OPMALMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIE METO/IBI aHAJIN3a U POSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

Tema 6. [IpoextupoBanme ¢akrorpadpuiaeckux 60a3 TaHHBIX

Tema 7. OOBEKTHO-OPHEHTUPOBAHHBIC METO/IBI AHAJIN3A U TIPOSKTHPOBAHNS HHPOPMAIIMOHHBIX CHCTEM

4.1.1.1. ITopsiaok mpoBeaeHUsI.

B ayaurtopun, OCHalIEHHONW COOTBETCTBYIOIIMM OOOPYIOBaHHEM, OOydaroLIMecs MPOBOIIT yueOHbIE SKCIECPUMEHTHI H
TPEHUPYIOTCS B MPUMEHEHHWH MPAaKTUKO-OPHEHTHPOBAHHBIX TeXHONOrui. OlEHMBAIOTCS 3HAHHE Marepuala U yMEHHE
MPUMEHSTH €r0 Ha MPAKTHKE, YMEHUSI M HABBIKU 110 paboTe ¢ 000pyI0BaHHEM B COOTBETCTBYIOIICH MPEAMETHOM 00IacTH.
JlaGopaTtopHble paboThl MO AUCHUILIHHE «TEXHOIOrHS M3rOTOBJICHHS ABTOPCKOW KYKIIbD) MPOBOJSITCS MPENOoaBaTesieM
COIJIaCHO Pa3padOTaHHOMY M YTBep)KIEHHOMY Ha Kadeape paboueil mporpamme. Kaxnas mabopaTopHO-IpakTHYecKas
pa60Ta BBIITOJIHACTCA I10 onpe/:[eﬂeHHoﬁ TEME MMPOTrpaMMBbl B COOTBETCTBUU C 3aJaHUEM.

Ilepen BBIMOTHEHHEM KaXIOH pabOThl CTYACHTHI-0AKaIaBPhl JOJDKHBI MPOPa0OTATh COOTBETCTBYIOIIMI MaTepHa,
HCTIONb3Ysl KOHCIIEKThI TEOPETUUECKHUX 3aHATHI, IEPUOANICCKUE U3AaHHS, YICOHO-METOANYECKUE TOCOOUS 1 YICOHUKN

Ha ka10M 3aHSTHH CTYICHTHI BBIMOIHSIIOT PA0OTY B COOTBETCTBHUH C €€ COJCPKAHHEM M METOJMUCCKUMH YKa3aHHSIMHU.

ITo oKOHYAaHWH 3aHATUI CTYCHTHI O(OPMIIAIOT OTUET MO KaXKI0H paboTe, COOI0ast Cieayomuryo hopmy:

HaumenoBaHue TeMbl;

Henp paboTsr;

3ajaHue U coJepIKaHKe BBITIOJHEHHON paboThl,

IInceMenHbIE OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.

BriBoziBI IO MpoOenaHHOI paboTe.

CHHCOK HUCIIOJIb30BAHHBIX UCTOYHHUKOB.

4.1.1.2. Kputepuu oneHuBaHUS

4 cemecTp

9-10 6ans10B cCTABHUTCS, €CJIN 00YYAIOLIUIICS:

O0opynoBaHHE U METO/IbI HCIIONB30BAaJ MPAaBWILHO. [IposiBIeHa IPEeBOCXOHAs TeopeTHuecKas noAroroska. Heooxonumele
HAaBBIKH U YMEHHS MTOTHOCTHIO OCBOEHBI. Pe3yipTaT mabopaTopHOi pabOTHI MMOMHOCTHIO COOTBETCTBYET €€ METISIM.

7-8 6a/JI0B CTaBUTCS, €CJIM 00ydarommiics:

OOopyZoBaHME W METOJbI KCIOJb30BaJl B OCHOBHOM MpaBWiibHO. [IposiBieHa Xopolnas TeopeTHuyecKas IOJIrOTOBKA.
HeobxonuMble HaBBIKM ¥ YMEHHSI B OCHOBHOM OCBOEHBI. Pe3ynbpTaT mabopatopHoil paboThl B OCHOBHOM COOTBETCTBYET €€
LEJISM.

5-6 0a/JI0B CTaBUTCS, €CJIM 00ydarommiics:

OGopynoBaHHe W METONBl YACTHYHO WCIOIB30BaNl MpPaBWIBHO. [IposiBieHa YIOBICTBOPUTENBHAS TEOPETHICCKAs
moarotToBka. HeoOxonumble HaBBIKM M yMEHHS YaCTMYHO OCBOEHBI. Pe3ynpraT mabopaTopHOH pabOTBI YacCTUYHO
COOTBETCTBYET €€ LIEJISIM.

0-4 6an10B cTABUTCS, €CJIN OOyUAIOLIUTiCS:

O6opynoBaHHe W METOABI UCIIOJNB30BAI HEMPABWIBHO. [IposiBIicHa HEYOBICTBOPHUTENBHAS TEOPETUYECKAsT MOJTOTOBKA.
Heo0Oxoanmble HaBBIKM M YMEHUS HE OCBOCHBL. Pe3yibTar 1abopaTopHOil paboThI HE COOTBETCTBYET €€ LIesIM.

5 cemecTp

26-30 6a110B CTABUTCS, €CJIM 00yYaroIMMiics:

O06opynoBaHHe W METO/IBI NCTIOJIB30BAJ NMPaBWILHO. [IposiBiIeHa peBoCcXoaHas TeopeTHuecKas moaroroska. Heobxonumele
HaBBIKH U YMEHUSI ITOJTHOCTBIO OCBOCHBL. Pe3ynbTar 1abopaTopHoil paboThI MOTHOCTHIO COOTBETCTBYET €€ LIEIsIM.

21-25 6aJlJIOB CTABUTCS, €CJIM 00y YAKOIIHIiCS:

OOopyloBaHHE W METOJbI KCIOJB30BA B OCHOBHOM MpaBWiibHO. [IposiBjieHa Xopolas TeopeTHuueckas I[1OAroTOBKa.
HeobxonuMble HaBBIKM ¥ YMEHHSI B OCHOBHOM OCBOCHBI. Pe3ynbTaT mabopatopHoil paboThl B OCHOBHOM COOTBETCTBYET €€
LEIISIM.

17-20 6a1J10B CTABUTCSI, €CJIU 00yUaromuiics:

O0opynoBaHHEe W METOIBI YACTHYHO HKCIOJB30BaN MPaBWIBHO. [IposiBieHa YJIOBICTBOPUTENBHAS TEOPETHYCCKAsS
noaroroBka. HeoOXomuMble HaBBIKM W yMEHHSI YaCTUYHO OCBOCHBI. Pe3ynbrar nabopaTopHOil paboOThl YacTHYHO
COOTBETCTBYET €€ IEJISIM.

0-16 6a,1;10B CTABUTCS, €CJIH 00yYAIOLIUIACS:

OOopynoBaHue M METOJBI HCIIONIBL30BAT HElpaBWibHO. [IposiBieHa HEyIOBIETBOPHUTENbHAS TEOPETHYECKAsl MOJIOTOBKA.
HeobOxonrMblie HaBBIKM U YMEHUSI HE OCBOCHBI. Pe3ynbTat 1abopaTopHOil paboThl HE COOTBETCTBYET €€ LIEISIM.

4.1.1.3. ConepxaHne OLECHOYHOT0 CPEACTBA
Tema 1-4, 6-7
®dopmyHpOBKa 3a1aHUS
JlaboparopHas pabdota 1. Co3gaHne KOHTEKCTHOW TUATPAMMEBI.

Pazpaborars kontexcTHyto TOP mnarpammy AO «Komnpeam»



Co3znanue koHTeKCTHOI quarpamMmel AO «Kommpeam»
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TFSEINA | IFDUE AP

Mo a1 HE TORH

JEOLEN KNIENTOR ,[[em.n:bmcm FOMITAHHH

BaranTe[Cka CICTEHA

NODE: TME: JeATENEHOCTE KOMMOSHKMK NUMBER:

Pucynok 1. Konrekctnas nuarpamma AO «Kommpean»

| wowld fike to

* Create model

Name : [Kornpean

Type
* Business Process [IDEFD)

" Process Flow IDEF3)
" Data Flow [DFD)

" Open maodel
" Open model from ModelMart

Iv Dizplay this dialog on startup

ok, | Cancel | Help

Pucynok 1.1 — [lnanoroBoe oKHO

1. KonrekctHast auarpamMma OyfeT co3iaHa aBTOMaTHYECKH.
2. B mento Edit BeiOpats Britaaky Model Properties (pucynok 1.2). Ha nosiBuBmiemcs mianmiere Bo Bkiajake General
BHeCTH uMst Mozen «Kommpearm», ums mpoekta « Moiemb AesITeIbHOCTH KOMITAHUNY», UMsI aBTOPa U TUIT MOJeTH — Time

Frame: AS-IS.



Model Properties |

Lapout ] ABC Units } Page Setup I Header/Footer ] Shapes I Dirawe Style I
General Purpoze ] Definition ] Source 1 Status I MNumbering I Dizplay I

Model name:

|Knmnpaan

Project:

|M OfE 5 AEATEASHOCTH KORNaHMM

Authar :
|Lex

Author jnitials:
[ Apply CRUDARUN restrictions
Time: Frame
+ AS-IS
" I0BE

0K | OTheHa | HDHMEHHTb‘ Cnpaeka |

Pucynok 1.2 — Okuo auanora Model Properties Editor

3. Bo Bkiagke Purpose BHecTH nens — «MogeanpoBaHue TEKyIuX OuszHec-npo-1eccoB (AS-1S) koMnaHum» 1 TOUKY
3penust «Viewpoint: JUPEKTOp».
4, Bo Bknagke Definition BHeCTH onpeaeeHue co31aBaeMoil Moaent: «9TO MOJETb, OMICHIBAIOIIAS JIESTEIbHOCTD

KOMITaHUW» U 1ICJIb «Scope: O6IJ.I€C yiapaBjceHUue OM3HECOM KOMIIAaHUHU (I/ICCHCZ[OBaHI/IC PbIHKA, 3aKyIIKd MaTCpHUaJIOB, c60p1<a,
TECTUPOBAHHUEC, IMMPOJAa)Ka rOTOBbIX KOMHBIOTCpOB))).

6. [lepeiiTi Ha KOHTEKCTHYIO AMArpaMMy M MPaBOM KHOMKOM MBIIIN LIEIKHYTH 1o padoTe. B nosBuBmemcs
KOHTEKCTHOM MeHIo BbIOpaTh Name Editor.... Bo Bkimaake BHecTH UM «/leATeIbHOCTE KOMIIAHUI.
7. 3amoHuTh BKIaaKy Definition onmpenenenuem Buaa paboT: «TeKymue Ou3Hec-mpoIecchl KOMIaHUM (PUCYHOK
1.3).
Activity Properties PZ|
UDP Yalues ] Lo ] Source ] Foles ] Box Style ]
M ame Diefinitian l Status I Fant ] Color ] Costs ]

Activity Mame:
Untitled Object 0

Definition:

TEEYLWHE SHSHEC'I'IDUU.ECCI:I K.OMMaHKI

Mote:

] 4 | OrreHa | nDHMEHHTb| Cnpaeka |

Pucynok 1.3 — Oxno guanora IDEFO Activity Properties

JlaGopaTopHasi pa6ora 2. Co3qaHue THArPaAMMbI 1€KOMMIO3ULMHU.

Co3nanue nuarpammsl aekomnosunuu A-0 (TOP-nuarpammer) «ZlestebHOCTs KOMITaHUN B quarpamMmy AOQ.
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Pucynoxk 3. JIexommosummu A-0

1. BeiOpath KHOIIKY ITepexoja Ha HIDKHUI ypOBEHb Ha MaHEeH MHCTPYMEHTOB | B quanore Active Box Count (pucyHok
2.1) ycranoBuTh yncno (GyHKIHi (paboT) Ha AMarpaMMe HIDKHETO YPOBHS — 3.

« IDEFO ¢ DFD ¢ IDEF3

-

Murnber of Activities in thiz "

D ecomposzition [2-8): |3 =1
Q. Cancel Help

Pucynok 2.1 — Oxro auanora Active Box Count

2.Ha aBTOMaTHYECKH CO3/IaHHOU MarpaMMe JEKOMIIO3UIIUNH Yepe3 KOHTEKCTHOE MEHIO Ha3BaTh KAXKIYIO U3 TpeX (QyHKIUN
(paboT) mocpencTeoM BeIOOpa BKiIaaku Name, 3aTeM BHECTH OmnpeelicHre s KaKI0i paboTel cornacHo Ttaom. 2.1.

3. TToBTOpPHTE OMEPAIHIO IS BCEX TPeX paboT. 3aTeM BHECUTE ONPEACICHUE, CTATYC M UCTOUYHUK JJISL KXKIOH
pabotsl cornmacHo Tabm. 4.2.1.

Activity Name Definition

Ipogaku ¥ MapKETHHT TeneMapKeTHHT ¥ Pe3eHTALUHU, BEICTABKH

C6opka 1 TeCTUPOBaHUE CGopxa 1 TeCTHpOBaHHE HACTONBHBIX

KOMITBIOTEPOB ¥ IIOPTATUBHBIX KOMIBIOTEPOB

Orrpy3ka u nonay4eHue Otrpy3ka 3aka3oB KIHEHTAM M MOJTy4eHUe
KOMIIOHEHTOB OT IIOCTABIIHKOB

Tabnuya 4.2,1. Pabomut ouazpammol dexomnosuyuu AO

4. ]l u3MEHEHUs CBOMCTB paboOT MOCIIe UX BHECCHUS B UArpaMMy MOKHO BOCIIONIb30BAThCS ClioBapeM padoT. Bri3oB
cioBaps - MeHto Dictionary /Activity (puc. 4.2.2).



-: Computer Associates BPwin - Activily Dichionary

=

A%

LEeRTEALNC
i Orrpyska n

Npoganu u
i MapReTUNr
| Céopxa u
jTecTuposatine
-1 KOMMbIOTepos

Puc. 4.2.2. Cnosapyw Activity Dictionary
5.Ecnu onmcath MM M CBOMCTBA pabOTHI B CJIOBape, €€ MOXKHO OyJIeT BHECTH

B AuarpaMmy 1mo3>Ke € NoMoOIbl0 KHOIIKH

B MAJIUTPE HHCTPYMEHTOB.

4, HeBo3MoxHO yaanuTe paboTy U3 CIIOBapsl, €CIIH OHA HCIIONB3yeTCs Ha KaKoi-nbo nuarpamme. Ecim pabdora
yAanseTcs U3 JuarpaMMsl, U3 CIIOBaps OHa He ynansercs. VIMs n onucanne Takoi pabOTBI MOXKET OBITh MCIIOIb30BaHO B
nanbHeimeM. J{is noGaBieHns paboThl B CJI0Baph HEOOXOMMO MEPEHTH B KOHEI] CIIMCKA U IEJIKHYTh NTPAaBOi KHOIKOH 110
nocneiHei cTpoke. Bo3HUKaeT HOBasi CTPOKa, B KOTOPO HY>KHO BHECTH MMs M CBOMCTBA pabOTHI.

5 (Purge). 3. IlepeiinnTe B pe’kUM pHCOBaHMS CTPENIOK. CBSXKUTE IPAaHUYHBIE CTPEJIKA

(xHOTKA L=,1t Ha MAJINTPE MHCTPYMEHTOB TaK, KaK II0Ka3aHo Ha puc. 4.2.3.

Mpasuna u
ol Mpogasku 1
T "] mapkeTuHr
1
Cbopka u
TECTUpOBaHuE
KOMMLHTEPOB
p
Orrpyska u
nonyuexue
Byxraniepckan
cHcrema

Puc. 4.2.3. Cesazannvle epanuunvie cmpenxu Ha ouazpamme AO
7. IIpaBoif KHOTIKOH MBI IIEIKHNUTE TT0 BETBU CTPENIKH yIpaBieHUs pabotsl "Coopka u mecmuposanue Komnoiomepos" u
nepenmenyiite ee B "lIpasuna coopku u mecmupoganus” (puc. 4.2.4).

(Mpasuna 1 NpoueayPLI
: ) Mpogaxku u :
MapKeTHHF Mpasuna
pr— TecTHpoBaHuA
ohopMneHs
opKa M
TeCTUpOBaHUe
KOMMLHTEP0B

Puc. 4.2.4. Cmpenxa "llpasuna coopku u mecmupoganus"

7. Brecure onpenenenue 1 HOBOH BeTBH: "MHCTpyKImu mo cOopKe, MpoIeypsl TECTUPOBAHNSA, KPUTEPUHT
MIPOM3BOUTENBHOCTH U T. 1." [IpaBoil KHOIIKOHM MBIIIN IEIKHUTE 110 BETBH CTPEIKH MeXaHu3Ma padotsl "IIpodadicu u
mapkemune” u iepeumenyite ee B "Cucmemy ogopmnenus 3axazog ".

8. AJbTepHATHBHBII METO BHECEHHS HIMEH M CBOMCTB CTPEJIOK -HCIIOJIB30BAHUE CJIOBAPS CTPENIOK (BBI30B CIOBAPS -
meHo Dictionary/Arrow). Eciiv BHECTH UMsI 1 CBOWCTBA CTPEJIKH B CJI0Baph, €€ MOKHO Oy/JIeT BHECTH B TUarpaMMy I03IKE.



Crpenky Henb3s yAIUTh U3 CJI0Bapsl, €CJIM OHA MCIOJIB3YETCs Ha KaKoi-110o nuarpamme. Eciu yanure cTpenky u3
JMarpaMMBbl, U3 CJIOBapsi OHa He ynansercs. ViMst u onncanne Takol CTPENKH MOXKET OBITh UCIIOIb30BaHO B AaJbHEHIIEM.
Jnst no6aBIIeHMs! CTPEIIKU HEOOXOAMMO IIEPEHTH B KOHEIl CITMCKA U IIEIKHYTh PAaBOH KHOTIKOH 110 IOCIIeTHEeH CTpOKe.
Bo3HukaeT HOBasl CTpPOKa, B KOTOPOH HY’KHO BHECTH UM U CBOMCTBA CTPENIKHU.

9. Co3paiiTe HOBBIE BHYTPEHHHE CTPEIKH TaK, KaK IMMOKa3aHo Ha puc. 4.2.5.

BaEa I

EINEHTOE Ipasuas
chopru M

1 TECTUPOBIHU S

[Mpogaxy u
MapKeTHHT

&

Chopka v
TECTUPOBaHHE
KOMNbIOTEpos

Cobpannwe
EOMN IDTEPRL

Orrpy3ka u
nosiyNeHue

Puc. 4.2.5. Buympennue cmpenxu ouacpammst AO

10. Co3pnaiite cTpenky oOpaTHOii cBsi3u (110 ynpasieHuto) ""Pezyabmamut coopku u mecmuposanus'’, UIyuyro ot
pabotsl "Céopka u mecmuposanue komnviomepog' x padotre "Ilpodasxicu u mapkemune''. VI3MEHUTE CTUIIB CTPEIKH
(TommmHA MUHMA) B ycTaHOBHTE onmmro Extra Arrowhead (113 koHTeKcTHOTO MeHI0). MeTtomom drag&drop mepenecure
HMEHA CTPEJIOK TaK, 4T00bI X OBbUIO yA0OHEee ynuTaTh. Ecinu HeoOxomumo, ycTanoBute Squiggle (13 KOHTEKCTHOTO MEHIO).
Pe3ynbrat n3MeHeHuit mokasaH Ha puc. 4.2.6.

—— -
Mpogaxu u
MapKeTHHI Hiaddmes
- ] ; Mpasuns cBopre u
Baxasa cSopru u TeCTH POSANUS
EINEHTOS TECTU PO sQHu T
opKa u
TeCTUpOBaHKe
KOMNbIOTEepOoR
| *)

Puc. 4.2.6. Pezynomam peoaxmuposanusi cmpenok na ouazpamme AO 8. 11.Co3naiiTe HOBYIO TPaHUUHYIO CTPEJIKY
BEIXONa "Mapkemunzogsie mamepuast , BEIXOIAITYI0 U3 pabotel "IIpodascu u mapkemunz'. Jta cTpenka
aBTOMATHYECKH HE MOMAaaeT Ha JUarpaMMy BEPXHETO YPOBHS M UMEET KBapaTHbIE CKOOKH Ha HAKOHEYHHUKE:--> .
[lenkHUTE MPaBOit KHOMIKOM MBIIIH IT0 KBaJAPATHBIM CKOOKaM U BeIOepuTe myHKT MeHio Arrow Tunnel B nuamore Border
Arrow Editor Bei6epure ommto Resolve it to Border Arrow. [{ns ctpenku "Mapkemunzoevie mamepuanwt” Beidepute
onuuto Thm U3 KOHTEKCTHOTO MEHI0. Pe3ynbTar BhINONHEHNs yIpakKHEHHs] 2 1ToKa3aH Ha puc. 4.2.7.

Tpasiia 1 nponeayps
a MapxersEroB sie
TepHaILl
_ xmeios | Tipogawn i [0 ralis
MapKeTUHr e

1 Ilpasuna TecTHpoB AR
ekt cBopus 1
TS A TeCTHpOR AHMA

C6opka 1
TeCTUpoBaHue
KOMMbloTepoR
2
Cobpasnme
KOMITLI0OTEp: e
Ompyskau | mpomyxrss
rionyyeHue
3
=

Byxranrepcias cucrema




Puc. 4.2.7. Pesynomam evinonnenus ynpasichenusi 2 - ouazpamma AO
JlabopaTopHnas pabora 3. Co3naHne nuarpaMMbl JeKOMITO3UIHN A2.
JexommosupyeM padoty "Coopkra u mecmuposanue komnviomepog”.
B pe3yinbTate mpoBeACHUs SKCIIEPTU3BI TOJTyUeHA CIIEAyIOIas nHPOopMaIus.
IIpoun3BOACTBEHHBII OT/EN MOIy4aeT 3aKa3bl KIIMEHTOB OT OT/IENIa MPOAaXK [0 MEPe UX MOCTYILUICHHS.

Jucneruep KOOpAMHUPYET pabOTy COOPLIMKOB, COPTUPYET 3aKa3bl, IPYHIUPYET UX U AaeT yKa3aHUe Ha OTIPY3KY
KOMIIBIOTEPOB, KOT/1a OHU TOTOBBI.

Kaxzaple 2 yaca aucrieTdep IpymnIupyeT 3aKa3bl - OTASIBHO I HACTOJIBHBIX KOMITBIOTEPOB H HOYTOYKOB - U HalpaBJsieT Ha
Y9acTOK COOPKH.

CoTpynHHUKH y4acTKa COOpKH cOOMPAIOT KOMITBIOTEPHI COTTIACHO CTIEeHM(UKAIMAM 3aKa3a U MHCTPYKIHIM 1o coopke. Korma
rpyIia KOMIbIOTEPOB, COOTBETCTBYIOIAS IPYIIIE 3aKa30B, COOpaHa, OHa HANPaBISIETCSl HA TECTUPOBaHKE. TeCTUPOBLIMKH
TECTUPYIOT KaXKAbI KOMIIBIOTED U B ClIy4ae HEOOXOMMOCTH 3aMEHSIOT HEUCIPABHBIE KOMIIOHEHTHI.

TecTupOBIIMKY HANIPABIISIOT PE3yJIbTATHl TECTUPOBAHMUS JHUCIIETYEPY, KOTOPHIH Ha OCHOBAHHUH 3TOi HH(pOpMaLUH
NPUHUMAET PEeLICHHE O Nepeaye KOMIBIOTEPOB, COOTBETCTBYIOIIUX IPYIIIIE 3aKa30B, Ha OTrpy3Ky. 1. Ha ocHOBe aTolt
nHPOPMALIUU BHECUTE HOBBIE paboTHI 1 cTpenku (tadu. 4.3.1 n 4.3.2).

Tabnuya 4.3.1. Pabomul ouazpammel oexomnosuyuu A2

Activity Definition

IIpocMOTp 3aKa30B, YCTAHOBKA PaCIIHCAHMA
BBINOJIHEHHS 3aKa30B, IIPOCMOTP Pe3yJIbTaTOB
TeCTHPOBaHUs, HOPMUPOBAHNE IPYIINT 32Ka30B
Ha COOpKY H OTTPY3KY

Activity Name

OrcnexuBanue pacluCaHuA
H ympaBieHue cOopKoH
¥ TECTUPOBAHHEM

CBopka HaCTONBHBIX Cbopka HACTOJIBHBIX KOMITBIOTEPOB

KOMIILIOTEPOB B COOTBETCTBHH C HHCTPYKIMAMH /
¥ yKa3aHUAMH AUCHeTyepa

CBopka HOyTOYKOB C6opka HOyTOYKOB B COOTBETCTBHH

C MHCTPYKIMSMH ¥ YKa3aHUSIMH JHCIIeTYepa
TecTHpOBaHHe KOMITBIOTEPOB W KOMIIOHEHTOB.
3ameHa HepaboTarOIMMX KOMIOHEHTOB

TectupoBaHue KOMIILIOTEPOB

A rrow Name |Arrow Sowrce Arrow lArrow Dext. Arrow Dest.
Source Type Type
(Marcneraep IHepcouan O " Mechanism
MPOMIBOACTBOH- PACIIMCAHNN W
OO oTACHS yopaanensc
cCopxoi
TeCTHD |
[Baxasny pasus Control Orcocsunanne |Control |
xnncuros JUsRrpaseen: pacrmscansx 1
yhupasncHne
cGopxodt 1
TCCTHPOBaHITCM
Saxass: 63 OrcaeaiBEanste Output CHof C
racTo. ¥ HACTOREFHLIX
KOMNBIOTEPE: |11 ynpanacie KOMILIOTCPON
{cGopxoit
TECTHPOBEAMIICM
Saxazs: ua Ore. Outp Coop Control
HoyTOyEmR pPacomcaniTs HoOyTOyRON
H YOpanscse
cGopxodt
[ TecTUpOBaNIEeM
Komnonenrmaz [“Tunncli™ Input CSoopxa Input
HACTOIBIRIX
KOMIILIOTEPOB
CGSopxa Inpat
Hwoyrbyxon
Tectuponasuue [Input
KOMOALIOTEPOn
Hacronsase CHopxa Output TecTaposanme  |Inpat
KOMOLIOTEPS!  [HACTONRITEIX KOMORIOTEPON
KOMILIOTCPOB
HoyrGyxu Coopxa Output TecTuposanne Inpus
HOYTOYXOS KOMOLIOTEPOS
“*Tunncl™ Mechanismm  [COopxa Mechanism

Tabnuya 4.3.2. Cmpenxu ouazpammol 0ekomnosuyuu A2



2. TyHHenupy#HTe 1 CBSHKUTE HAa BEPXHEM YPOBHE IPaHUYHBIEC CTPEIKH, €CIIH 3TO He0OX0ANMO. Pe3ynbTaT BEIIIOTHEHHUS
ynpakHeHus 3 moka3aH Ha puc. 4.3.1.

KNWUEHTOB Mpasuna c6opku u SRR oy mnmm
‘ ] _ [recTvposanua / . © KOMNLKOTEpb!
X — —,  Haomrpysky
Otcnexmeaxve ST / Pesynerars)
pacrucasma u 4 c60pkY 1
ynpasneHve i L TecTUpO
cGoproi M |-
I C6opka W
—» HACTONbHbIX
= 7
Komzmrru Clopxa

RMC"'N‘/

( mmu::oamcm TecTupoBumK

Puc. 4.3.1. Pesynomam evinontenus

JIaGoparopHas pabora 4. Co3ganue auarpammsl y3i10B. Cozpanue FEO. quarpaMmsl. Pacuieruienue u causgiaue MoJIelei.

Co3nanue AuarpaMMsbl y3JI0B.

Bri6epure mento Diagram/Add Node Tree. B nepsom nuanore ruga Node Tree Wizard BHecHTe UMs AMarpaMMsl, YKasKUTe
JIuarpaMMy KOpHS JIepeBa U KOJIMUECTBO YpoBHEH (puc. 4.4.1).

Node Tree Wizard - Step 1 of 2

Puc. 4.4.1. Ilepswiii ouanoe cuoa Node Tree Wizard

2. Bo BTOpOM Juanore yCTaHOBUTE OMIIUHM, KaK Ha puc. 4.4.2.



Node Tree Wizaid - Step 2 of 2

Puc. 4.4.2. Bmopoui ouanoe 2uda Node Tree Wizard

[Ienkuute mo Finish. Co3maercst muarpamMma aepeBa y3ioB. Pe3ynpTat MOXKHO ITOCMOTpPETh Ha puc. 4.4.3.

AeATenbHOCTL KOMMNaHUKM

CGopka u
Mpoaaoxku 1 OTrpyskau
MAPKETUHT m' 'c""‘":"p“"' “" nony4eHue

© OrcnexusaHue
pacnucaHua u
ynpasneHus

TecTupoBaHnuem

© C6opka
HACTONbHBIX
KOMMbIOTEPOE

© C6opka
HoyTByKkoB

© TecTUpoBaHUe
KOMNbLIOTEepoB

Puc. 4.4.3. Jluacpamma oepesa y3106

JuarpaMmy aepeBa y3/10B MOXHO MOJU(DUIIMPOBaTh. HIKHUH yPOBEHb MOXKET OBITH OTOOpakeH He B BUJIE CIIHCKA, a B
BHUJIE IPSIMOYTOJILHUKOB, TaK e KaK M BEpXHUE YPOBHH.

Just MomuduKauy 1uarpaMmbl IPaBol KHOTKOM MBIIIN IIEJIKHUTE 110 CBOOOJIHOMY MECTY, HE 3aHATOMY O0BEKTaMH,
BeiGepure MeHro Node tree Diagram Properties u Bo Bkiajke Style quanora Node Tree Properties otkiarounrte onmuto Bullet
Last Level. enkaute mo OK. Pe3ynbrar nokasan Ha puc. 4.4.4.

pacnmcaHua v CGopka cs s
e -8 opka | | Tectuposarme
c6opkoi u. xomnsioTepor | [ HOYTOYXoS | | komneioTepos

1 2 3 4

Puc. 4.4.4. Pe3ynomam evinonnenus ynpaxcrnenus 4

Cosznanne FEO. /InarpaMMer

[Ipeamnonoxum, 4To Npu 00CYKICHUN OM3HEC-TIPOLIECCOB BO3HUKIIA HEOOXOJMMOCTh JJETAILHO PACCMOTPETh
B3auMoeiicTBre paboThl "CHopka u mecmuposanue komnviomepog” ¢ npyrumu padoramu. YToOBI HE MOPTUTH AUATPAMMY



Jexomnosunuy, cozaaite FEO-auarpammy, Ha KOTopoii Oy IyT TOJBKO cTpenku padbotsl "Coopka u mecmupoganue
Komnvromepog "

Bri6epure nmynkr mento Diagram/Add FEO Diagram.
B mnanore Add New FEO Diagram BeiOepute Tin u BHecute uMs auarpammsl FEO. Illenkanre mo OK.

s onipenenenust quarpamMmel nepeiinnte B Diagram/Diagram Properties i Bo Bkimagke Diagram Text BHecure
oIpesieNIeHue.

Y nanute nuinue crpenku Ha auarpamme FEO. Pesynbrat nokasan Ha puc. 4.5.1.

PeaynsTarsl ‘l

TeCTUPOBAHUA

CobpaHHbie nonyyexue
KOMMBIOTepbI

Puc. 4.5.1. Juacpamma FEO

Jst mepexoaa Mex Iy CTaHIApTHOMN auarpaMMoi, fepeBoM y3i10B u FEO ucmosib3yiTe KHOTIKY

Ha NaJUTPe UHCTPYMEHTOB.
Pacwennenue u cnuanue mooenei

Pacmensienne Mmoaesan

[epeiinure Ha nuarpammy AO. [IpaBoii KHOTIKOH MBI HIETKHATE 10 padoTe "Coopka u mecmuposanue
komnvromepog' u BeIOepuTe Split model.

Splht Options

Puc. 4.6.1. Juanoe Split Option

B auanore Split Option BHecuTe uMs HOBoW Mozenu "COopKa ¥ TECTUPOBaHKE KOMITBIOTEPOB', YCTAHOBUTE OIIIHMH, KaK Ha
pucynke, u menkuaute mo OK (puc. 4.6.1).

IocmorpuTe Ha pe3ynbraT: B Model Explorer nosiBunack HoBast Mo/ieib, a Ha AuarpamMmme AO moaenu "JlesTenbHOCTh
KOMITaHUHU'' TIOSIBMJIACH CTPENKa BeI30Ba "CoOopka u mecmupoganue Komnoviomepos''.

Co3zpnaiite B Mogenu "COOpKa U TeCTUpOBaHHE KOMIBbIOTEPOB" HOBYIO cTpeiiky ""Heucnpasnwie komnonenmut". Ha
nuarpamMe AO 310 OyJeT rpaHiuYHas CTpesiKa BbIXoaa, Ha quarpaMme AO - rpaHuuHas CTpelika BhIxoaa ot pabot "Céopka
Hacmonvhvlx Komnviomepos'', ""Tecmuposanue komnoviomepos'n ""Céoopxa noymoykos'.



2.BHecuTe CBOMCTBA HOBOY MOJICIH:

Time Frame: AS-IS;

Purpose: JlokymeHTHpOBaThH paboTy ""Omepyska u nonyuenue'’;

Viewpoint: HauaneHuK oTIema;

Definition: Mogens co3maeTcst U1 WIDTFOCTPAIK BO3MOXKHOCTEH BPwin 1o paciienieHuio u CIussHII0 MoIeTIeH
Scope: PaboThI M0 MOTyYeHUIO KOMIUICKTYIOIUX U OTIPABKE TOTOBOU MPOTYKIIHH.

3.JlekoMIO3upyHTE KOHTEKCTHYIO paboTy Ha 3 paboTsl (Tadi. 4.11.1).

Tabnuya 4.11.1. Jexomnosuyus pabomer "Omepyska u noayyenue"

Activity Name Activity Definition

Iomyuurs xommnektyomue |Ousuyeckn TIOJIY4HTh KOMIUIEKTYIOIHE

Y ClieNaTh COOTBETCTBYIONIHUE 3aIHCH

B HH(OPMALIMOHHO# CHCTEME

Hoctasuts kommiextylomme  |JocTaBuTh KOMIUIEKTYIOIuMe cOOpIuKam

H TECTHPOBLIMKAM

Orrpysurs ToBap 1 Bosspar  |OTrpysuts TOBap KJIMEHTaM H HEHCIIPaBHbIE
KOMIIOHEHTH! (BO3BpAT) MOCTABIINKAM

CBsDKUTE TPaHUYHBIE CTPEIIKH, KaK MMOKa3aHo Ha puc. 4.11.1.

IIpasuxa W mnpoleayphs

HonymTs
KOMILIKTYIOLLIME
HocTasums
IIponanunie
Hewcnipassnuie o

. iy
Cotpammid.

KoMObIOTEPH! | ByxraaxTepcras cHCTema

Puc. 4.11.1. Buympennue cmpenxku Ha oexomnosuyuu pabomut "Omepysxa u noayyerue"
5. BHecuTe cieayoline BHyTPEHHNE U IPaHUYHbIE cTpeku (Tadun. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuynble cmpeaxu Ha dexomnosuyuu pabomol "Omepyska u nonyuerue”

(Arrow Name Arrow Definition

Bo3spat nocraBmuKy HewucnpaBHbie KOMIIOHEHTSI

KoMnoHeHTs! Buibepume nazeéanue u3 cnucka (cnoeaps)

KOMITOHEHTHI OT NMOCTaBIIMKA

TIpoBepeHHbIE KOMITOHEHTBI ITpoBepeHHbIE ¥ NOArOTOBJICHHBIE 1A
nepeaayy cOOpIMUKaM U TECTHPOBIMKAM
KOMIIOHEHTBI

6. Tynnenmmpyiite rpannansie ctpenku (Resolve Border Arrow). Pe3ynbTar BeIONHEHHS yIpakKHEHHS [TOKa3aH Ha PHC.
4.11.2.
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Puc. 4.11.2. Pesynomam evinoanenus ynpasicnenus 11

Cansinue MoaeJIu

1.Ilepeitaure B Mozens "JestenpHocTh komnanuu'". Ha auarpamme AO mienkHUTE NpaBoif KHOMKOM MBIIIH O
pabote "Omepyska u noayuenue".

B xonTekcTHOM MeHIo BEIOepute Merge Model. B mosiBuBmemcst quanore Merge Model ycranoBute onmmro Cut/Paste
entire dictionaries u menkuaure mo OK.

O6paTI/ITe BHHUMAHHEC, YTO y pa60TLI "0mzpy31<a u nojiyuenue " gcaesna CTpPCJIKa BbI30BA U MOSABUJIACH HOBAsL
JCKOMITIO3UIIUA.

TosBUINCH HOBBIE CTPENIKH C KBaApaTHBIMU cKoOKamu. TyHuenupyiire atu ctpenku (Resolve Border Arrow).

2.Ha guarpamme AO TyHHENHPYHTE U CBSDKUTE CTPENKH COTNIacHO puc. 4.12.1.

fpasuna u npougAYpsI
m”""’" . ¥ MapkeTHHrossie ot
Mpoaaxv Pesynsrarst
MapKeTUHr fGopat u
1 Mp: P
: 3-:{ cGopiot u IR
T Coopxaw
TetTUPOBaHME 3
XOMNLIOTEPOE Heucnpasisie
- KOMIIOHEH TSI Bosopar
or L
nocTasupsa OTrpyeKa u
nonm_m' RO
KomMnosenTsr
Eyxrantepcxan
cucrems

JIaboparopuas pabora 5. Cospanne auarpammsl IDEF3. Co3panue cuenapusa. Co3ianue 0TYETOB.

Cosnanne nuarpammel IDEF3

1. Ilepeiinute Ha quarpaMMy A2 u pekomrosupyiire padorty "Coopka HacTOMBHBIX KoMIBbIOTEpOB". B amasore Activity Box
Count (puc. 4.7.1) ycranoure uncio pabot 4 u Hotarmio IDEF3.



Aclivity Box Count

Puc. 4.7.1. Buibop nomayuu IDEF3 6 duanoee Activity Box Count

Bosnukaer quarpamma IDEF3, conepixaras paborst (UOW). TIpaBoii KHONKOH MBIIIH IEIKHUTE 110 padoTe, BHIOEPUTE B
KOHTEKCTHOM MeHI0 Name U BHecuTe uMs pabothl "Ilodzomoeka komnonenmos". 3atem Bo Brianke Definition BHecuTe
onpenenenue "IloaroraBauBaroTCs BCe KOMIOHEHTHI KOMIIBIOTEPA COTIIacHO crenndukanun 3akasza". 2. Bo sxmagke UOW
BHECHUTE CBOUCTBA paboThI (Tabm. 4.7.1).

Tabnuya 4.7.1. Ceoiicmea UOW

Objects KOMIOHEHTHI: BUHYECTEPEI, KOPITYCa, MATEPUHCKUE
IL1aThl, BUACOKAPTHI, 3BYKOBbIE KapThI, AHCKOBOJIBI
CD-ROM u ¢onmu, MOIeMbl, TPOrPaMMHOE

obecneuenue

Facts Jocrynusie onepaiponnsie cuctemsl: Windows 98,
Windows NT, Windows 2000

Constrains VYeranoBka MozeMa TpebyeT yCcTaHOBKY

JIOTIOTHATEABHOTO IPOrPaMMHOro o0ecreueHns

3.Buecute B tuarpammy ere 3 pabots! (kHOMKA [

Buecute nmena pador:

Ycemanoexka mamepunckoit nnamut u eunuecmepa;

Ycemanoexka mooema;

Yemanoexa ouckosooa CD-ROM;

Yemanoska ¢pnonnu- ouckosooa;

Hucmannayus onepayuonnoil cucmemsl;

Hucmannayus 00noHumenbHo20 npoZpammnozo oodecneyenus.

4.C noMoIIbI0 KHOIKHU

—  TaJMUTPHl UHCTPYMEHTOB co3/1aliTe 00bEKT cChUIKH. BHecuTe nmsi o0bekTa BHelIHeH ccbutku "Komnonenmut"'.
CBSDKUTE CTPENKON 00BEKT CCBUIKK U padoty "Ilodzomoexka komnonenm'',

5.CespxuTe cTpenkoit paboTsl "Iloocomoska komnonenmos” (BIXon) U "' Yemanoeka mamepuHckoi niamel u
sunuecmepa''. VIamenure ctuiib cTpeiku Ha Object Flow.



B IDEF3 ums cTpenku MOXXET OTCYTCTBOBATh, X0Ts BPwin mokaspiBaeT oTCyTCTBHE MMEHHM Kak OIIMOKY. Pe3ynbrar
1oKasaH Ha puc. 4.7.2.

4
YeTaHoeka
L LT dnonnu- VIHcTannauua
CKOBOAA 0nepaunoHHONA
s |_A— CUCTEMBI
e __ 1
4 YeTaHoBka
4 Ycradoeka AUCKOoBOAS
MoaroToeka MaTepHHCKOM CD-ROM
SEMOHNHTE nnarst u T WHeTannauma
- L BMHUECTEpa - JONONHUTENLHOMD
I ApOrpamMmMHoro
ofiecneyeHun
YeraHoeka [t |
MoAeMa :
WA

Puc. 4.7.2. Pesynemam cozoanus VOW u obvexma ccoiaku

6. C IIOMOIIBI0 KHOIIKHA

P

«» Ha MAIUTPE HHCTPYMEHTOB BHECHUTE JIBa IEPEKPECTKA TUIA "aCHHXPOHHOE WIIK'" M CBSDKUTE PAabOTHI C IEPEKPECTKAMHU,
KaK ITOKa3aHo Ha puc. 4.7.3.

YeraHoeka

\
J L__cucremsl
4 VeTaHoBKA
VeraHoeka AWcKkoBoaa
Marepuucxoﬁr-IE'%u CD-ROM
1 nnatelu
BMHYecTEPa e
212 |
Veranoeka |
Mogema
TE

Puc. 4.7.3. Juaepamma IDEF3 nocne co30anus nepekpecmkos

7. TlpaBoii KHOITKOM IEIKHHUTE 10 MEPEKPECTKY is pa3BerBieHus (fan-out), Beibepute Name u BHecHTe
nms ""Komnonenmul, mpedyemoie ¢ cneyugurkayuu 3axaza'’.

Cosnaiite nBa nepekpectka tumna uckmodaromero "MJIN" u cBsxuTe paboThI, Kak MOKa3aHo Ha puc. 4.7.4.

o
Ycranoeka
KoMnoHeHTbI .
Auckosoja Wkctannauna
I i onepayuoHHoN
J g2  cucTemsl
>
Ycravoeka
< Yerauo
Moaroroska “ﬂ:m::n AucKoBoaa
KOMMOHEHTOB |yl ~ o'y CD-ROM
1 | BUHYeCTepa sl |
2 |
Ycranoeka
»  Moaema [~
4 Ll
Wncrannauymn
AONONHUTENBHOO
nporpammHoro
ofecneyexun
1 |

Puc. 4.7.4. Pe3ynomam evinonnenus ynpasicHenus 7

Co3zanue creHapus



1.Bei6epure nmynkt meHto Diagram/Add IDEF3 Scenario.
Co3spnaiite nuarpammy creHapust Ha ocHoBe aunarpammbl IDEF3 "C6opka HacTonbHBIX KoMIboTepoB" (A22.1).

2.V nanmuTe 3JIEMEHTBI, He BXOJISINUE B clieHapuit (puc. 4.8.1).

KomnoHeHTs!
7
Uucrannauma
P YeTaHoeka onepayuoHHoN
YcraHoeka Ma CHCTEeMbBI
Moaroroska MaTEPUHCKOR . 5 |
KOMMOHOHTOB |—»™  nnaTei M T
1 | BUHUeCTepa |
: T MporpammHoe

WHcTannAyva AononHUTenbHoOro
nporpammuoro obecneyeHnn

1 l

Puc. 4.8.1. Pe3ynomam evinonnenus

Co3ganue 0TYETOB

Co3zoanue omuemoe ¢ BPwin.
BeTpoeHHbIe IAGJI0HBI OTYETOB.
CyiecTByeT Tpu criocoba co3aanus otuetoB B BPwin 4.0:
C IOMOLIbIO BCTPOCHHBIX IJ_Ia6J'IOHOB;
¢ momomnipio Report Template Builder;
¢ nomotso RPTwin.

Jist co3anms 0TYETOB 10 (DYHKIIMOHAIBHON MOJIENN MOKHO TaKXe HCII0Ib30BaTh TeHEPaTOPbl OTUYETOB TPETHUX (HHPM,
nanpumep Crystal Reports.

OTueTsl Ha OCHOBE BCTPOCHHBIX IIAOJIOHOB MOYKHO CO3/1aTh, BEIOpaB 3 MeHI0 Tools/Reports HeoOxomumelit TuT mabioHa.
Bcero umeercst ceMb THIIOB Ia0JIOHOB OTYETOB!

Model Report. OT0T 0TUeT y)e yrnomuHancs B 1.2.1. OH BKIto4aeT HHGOPMAIHIO 0 KOHTEKCTE MOJIEIH - UM MOJICIIH,
TOYKY 3pEHUsI, 00J1aCTh, LIENb, IMS aBTOPA, AaTy CO3IAHUS U JIp.

Diagram Report. OTgeT mo KOHKpeTHOH AuarpamMme. BkirodaeT criucok 00BEKTOB: paboT, CTPENIOK, XPAHWINI JaHHBIX,
BHEIIHUX CCBUIOK H T. II.

Diagram Object Report. Hanbonee monuslit ot4eT no Mmoaenn. MoskeT BKIIIOYATH MTOJHBIH CIIMCOK 00BEKTOB MOJIEIIU: pador,
CTpENOK C YKa3aHUEM UX THIA U Jp. - U CBOUCTBA, ONpeeNsieMble I0Ib30BaTENEM.

Activity Cost Report. OTuer o pe3ynbTaTax CTOMMOCTHOTO aHalu3a. byer paccMoTpeH HIKe.

Arrow Report. Otder mo crpenkaMm. MoxeT cofepxkaTh HHOOpMAIHIO U3 CIIOBaps CTPENOK, HH(popMaruio o padore-
HCTOYHHKE, paboTe-HA3HAYCHUH CTPEIIKU U MH(POPMAIHIO O Pa3BETBICHUU U CIUSHUH CTPEJIOK.

DataUsage Report. Otuer o pe3ysbrarax CBsI3bIBAHHSI MOJICIIN ITPOLIECCOB M Moaenu naHHbIX. (Byner paccmoTpen Huxe.)

Model Consistency Report. Otdert, coneprKanuii CIUCOK CHHTAKCUYECKUX OIUOOK MOJICITH.



Cunrakcuyeckue omnoku IDEFO ¢ Touku 3pennst BPwin paznenstorcest Ha Tpu THIIa:
MEPBBIX, 3TO OMIMOKH, KOTOpble BPWin BEISBUTH HE B COCTOSIHUH.

Hamnpumep, cunrakcuc IDEFO TpeGyer, 4To0b! MMt pabOThI OBUIO BHIPAXKEHO OTIIIATOJILHBIM

CymecTBUTENBHBIM ("H320mosnenue uzdenus”, "Obcnysxcusanue kiuenma”, "Boinucka cuema' v 1. 1.), @ IMS CTPEIKH
TaKXKe TOJDKHO OBITH BRIPAXKECHO CYIIECTBUTENBEHEIM. BPWin He mo3BosseT aHaMM3UpOBaTh CHHTAKCHUC €CTECTBEHHOTO S3bIKA
(aHrIHIIC KOTO M PYCCKOTO) M CMBIC UMECH 00BEKTOB U [TO3TOMY MTHOPHUPYET OIMUOKH 3TOTO TUMA. BEIsSBICHUE TaKUX

OIIHOOK - pyuHas pa60Ta, KOTOpas JIOKUTCA Ha IUICYX aHAJIMTUKOB U JOJI’KHA KOHTPOJMPOBATHECA PYKOBOJAUTEIIEM MTPOCKTA.

Omm6xu BToporo turna BPwin npocTo He nomyckaet. Hapumep, kakaas rpadb paboThI IpeqHa3HAYCHA IS
OTIpe/IeIeHHOTO THIa cTpesiok. BPwin mpocTo He mo3BonmT co3xats Ha auarpamme IDEF0 BHyTpeHHIOO CTPEIKY,
BBIXOZSIIYIO U3 JIEBOW TPaHH PaOOTHI U BXOSIIYIO B IPABYIO TPaHb.

Tpetnit Tun ommb60ox BPwin mo3Bosnsier nomyctutb, HO AeTeKTHpyeT UX. [10IHBIH UX CIIMCOK MOYKHO MOJIYYUTh B OTYETE
Model Consistency Report. Cincok ommdoKk MOKET COZepKaTh, HallpUMep, HEMMEHOBaHHbIE pa0OoThI U cTpesiku (unnamed
arrow, unnamed activity), HecBs3aHHBIE cTpenkn (unconnected border arrow), Hepa3pemeHHbIe cTpenku (unresolved (square
tunneled) arrow connections) u 1. 1. [Ipumep otaera Model Consistency Report .

[Tpu BBIOOpE MTyHKTa MEHIO, KOTOPBIH COOTBETCTBYET KAKOMY-THOO OTUETY, MOSBIIAETCS JUATOT HACTPOUKHM oTdeTa. s
KaX/I0TO U3 CEMH TUIIOB OTYETOB OH BBITJIIIUT MO-cBOeMy. PaccMoTpuM TunuyaHeIi quanor Arrow Report .

PackpriBatonuiicst ciucok Standart Reports nmo3BossieT BEIOpaTh OJIMH U3 CTaHAAPTHBIX 0T4eToB. CTaHIapPTHBIN OTYET - 3TO
3allOMHHAeMasi KOMOMHALUS MIepeKITodaTenel, (prakkoB M PyTHX 3IEMEHTOB yIpaBlieHHs Auanora. Jlyis co3panus
COOCTBEHHOTO CTAHJIapPTHOTO OTYETa HEOOXOANMO 3a/1aTh OMIIMH OTYETA, BBECTH MM OTYETA B IIOJIE CIIMCKA BBIOOpA 1
IeTKHYTh 0 KHOTTKe New. BPwin coxpanser nHpopmanuio o crangapTHoM otdeTe B ¢aitne BPWINRPT.INI. Bee
ornpejeneHus 3Toro ¢aiia JocTynHbl 13 Jr000i Moenu. ENMHCTBEHHOE OrpaHHyYeHUe - CBOMCTBA, ONpeaessieMble
nosp3oBareneM (User-Defined Properties). Onu coxpaHsitoTCs B BHJIE yKa3aTelisl U I03TOMY JOCTYIHbI TOJIbKO U3 "poaHOit"
Monenu. CTaHIapTHEIN OTYeT MOKHO U3MeHHTH (kHomnKa Update) mim ynamuTs (kHomka Delete).

B npaBoM BepXHEM YTy JHAIOTa HAXOJUTCS TPYIIIA YIPaBJISIONIHX 3JIEMEHTOB st BBIOOpa opmara otuera. JOCTYITHBI
cnenyroriue GopMarh:

Labeled - oTueTs! BKIFOUAIOT METKY TIOJIS, 3aTEM, B CICAYIOIICH CTPOKE, IeYaTaeTCsl COACPKIUMOE OIS,
Fixed Column - kaxxmoe moiie neyaraercs B COOCTBEHHON KOJIOHKE;

Tab-Comma Delimited - kaxmoe mosne neuaraercst B COOCTBEHHOM KOJOHKe. KOJOHKH pa3aessiFoTes 3HAKOM TaOyIISIUK UITH
3aISTBIMU;

DDE Table - gaunsie nepematotcs mo npotokony DDE B mpunoxenne, Hanpumep B MS Word wim Excel;

RPTwin - oruer co3maercs B hopmare RPTwin - crienuann3upoBaHHOTO TeHEPaTOpa OTYETOB, KOTOPHIHA BXOAUT B MOCTABKY
BPwin.

Omnuust Ordering (Ha oT4eTe MO CTPEIKaM OTCYTCTBYET) COPTHPYET JaHHBIE 10 KAKOMY -JIM00 3HAUEHHIO.
Omnuust Multi-Valued Format perynupyer BbIBOJ IOJIEH B OTYETE IIPU IPYIITUPOBKE JaHHBIX:

Repeating Group - gerayibHBIC JaHHBIC O0BEAUHAIOTCS B OJHO I0JIC, MEK/Ly 3HAUCHUSIMH BCTABJISICTCS +.
Filled — nyGnupoBanue qaHHBIX IS KaXKIOTO 3arojI0BKa MPYIIIIb;

Header (ommus mo yMO9aHHIO) - TIEYATAETCS 3aT0JI0BOK TPYIIIIHI, 3aTEM - JeTallbHAs HHPOPMAITHSI.

Co3nanue oT4eToB ¢ momoibio Report Template Builder

CoOGCTBeHHBIH A0I0H OTYETa MOYKHO CO3JIaTh ¢ moMolbio auanora Report Template Builder. ITyukr mento Tools/Reports
Builder Bei3biBaer muanor Report Templates (puc. 2.1.3). Knonka New ciry>kKuT IUIst CO3IaHHs HOBOT'O [1a0JIOHA, KHOIIKA
Edit - s penakruposanus cyiectyromero. Crmcok Beibopa Output Type mossosser 3aaath GopMar pesysibraTa



BBINOJHEHHS oT4eTa. OT4eT MOKeT ObITh SKcHopTHpoBaH B TekcToBbli popmat, RTF u HTML. Knonka Run no3sosnsier
BBITOJIHUTH OTUET.

Report Templates

Puc. 2.1.3. Juanoe Report Templates

[emyok mo kuonke New wiu Edit Bei3biBaeT quanor guanora Report Template Builder (puc. 2.1.4).

Puc. 2.1.4. Jluanoe Report Template Builder
CMBICIT KHOTIOK TTaHeH yrpasieHust aquaitora Report Template Builder mpusenen B a6 2.1.1.

Huanor Report Template Builder copeprxur 1Ba criricka v naHesib HHCTPYMEHTOB. B j1eBoii yacTu auanora conepiKuTest
CIIUCOK TUIIOB OOBEKTOB MOJIEIIH, B IIPABOi - CIIHCOK CEKLHI 0TYETa U CBOWCTB 0OBEKTOB, BKIIOYCHHBIX B OTUET.

Tabnuya 2.1.1. Knonku nanenu ynpaenenus ouanoea Report Template Builder (cnesa nanpaeo)

Knonka Ilpeonasnauenue




Co3maTh HOBBIH 1a0JIOH

&

OTKpBITH CYIIECTBYIOMU MabIoH

Coxpananth mabi0H. Ecii mabioH coxpaHseTcs BIepBHIe, IPeIaracTcsl BHECTH UMS IabIoHa

BreInmonmHuThs 0TYET

Br13oB muainora Properties

VY aneHue nyHKTa oT4eTa

Jiist co3maHust HOBOM CEKIIMHU OTYETa HEOOXOAUMO BBIOPATH THIT 00BEKTA MOJICIH U IIEIKHYTh 110 KHOIIKE

ITo yMOI4aHHIO B OTYET BKIKOYACTCS TOJBKO UMs 00bekTa. [Jis BKIFOUEHHS PYTUX CBOMCTB HEOOXOIMMO C MTOMOIILIO
Mmento Edit/Properties niu COOTBETCTBYIOIICH KHOIKH Ha ITAHEIX HHCTPYMEHTOB BBI3BaTh auaiior Properties (puc. 2.1.5).
Bxiagka Property Tree mo3BoJisieT BKIFOUNTH B OTYET CBOMCTBO 00BEKTa, a BKiIagka Table -cTwib, pasmep u 1BET mpudTa.
B 3aBHCHMOCTH OT THIIA peJaKTHPYEMOro 00BeKTa quaior Properties MOKET UMETh JOMOJTHHUTENEHBIC BKIIAIKH.

!

Properti

Activity

Puc. 2.1.5. [luanoe Properties

B pesyinbTaTe BBINOIHEHHS OTYET SKCIIOPTHPYeETCs 100 B TekcToBbIN daiin ¢popmarta RTF unu B daiin popmara HTML
(puc. 2.1.6).



Unty

:onpym“‘. saxason .mm'uw. frrsp— —fn—mcrnz'{

t Repon

Components

Puc. 2.1.6. Pe3ynomam evinonnenus omyema

JlaboparopHas pabora 6. CTOUMOCTHOM aHaIuU3.

B mmnanore Model Properties (Be3piBaeTcst m3 MmeHro Mode/Model Properties) Bo Bknaake ABC Units (puc. 4.9.1)
YCTaHOBUTE €AMHHIBI H3MEPEHHS ICHEeT M BPEMEHN — PYOJIH 1 YackhL.

Model Properties

Puc. 4.9.1. Bxnaoka ABC Units ouaroza Model Properties

Iepetigure B Dictionary/Cost Center u B quanore Cost Center Dictionary BHeCUTE Ha3BaHHUE U ONPEICICHHIE IICHTPOB
3arpar (Tabm. 4.9.1).

Tabnuya 4.9.1. Lenmpuol 3ampam ABC



Lenmp sampam | Onpedenenue
Vnpasnenne 3aTpaThl Ha yNpaBlICHHE, CBA3AHHbIE C COCTABICHUEM
‘| rpadmxa pabor, popMupoBaHueM NapTHi KOMIBIOTEPOB,
KOHTpOJEM Haj COOPKO# ¥ TECTHPOBAHHEM
Pabouas cuna 3aTpaTsl Ha onnaTy pabouHX, 3aHATHIX cOOPKOH
, M TECTHPOBaHHEM KOMIBIOTEPOB -
KomnoHeHTH! 3aTpaThl Ha 3aKyNKY KOMIIOHEHTOB

Jlnst oTOOpakeHHsT CTOMMOCTH KaXk 0¥ paboThI B HIKHEM JICBOM YTIIy MPAMOYTOJIbHUKA TiepeiiauTte B Mmerto Model/Model
Properties u Bo Bkiazke Display auanora Model Properties sxitounte omiito ABC Data (puc. 4.9.2).

Puc. 4.9.2. Bxaaoka Display ouanoza Model Properties
Jlyist 0TOOpaXKeHHS YaCTOThI WK PO IODKUTEIILHOCTH pabOThI MepekiitounTe paarnokHonku B rpymne ABC Units.

Jlnst Ha3HAYCHUS CTOMMOCTH paboTe ClieyeT MEeIKHYTh [0 Heil MpaBoi KHOMKOW MBIIIN U BEIOPATh B KOHTEKCTHOM MEHIO
Cost (puc. 4.9.3).

Activity Properties

Puc. 4.9.3. Bknaoka Cost ouanoea Activity Properties 3.
st pabort Ha quarpamme A2 BHecute napameTpbl ABC (tabi. 4.9.2).

Tabnuya 4.9.2. Cmoumocmu pabom na ouazpamme A2



Activity Name Cost Center Cost Duration, |Frequency
Center denb :
Cost, pyb.
OTcnexuBasue Ynpasnexue 500,00 1,00 1,00
PACIIHCAHHS ¥ YIIPABJICHHE
cOOpKOii ¥ TECTUPOBAHHEM
C6opka HaCTONBHEBIX Pabowas cuna  [100,00 1,00 12,00
KOMITBIOTEPOB
Komnonenter  |16000,00
C6opka HOyTOYKOB PaGouas cuna 140,00 1,00 20,00
Komnonentsr  [28000,00
TectupoBanue Paboyas cuna  [60,00 1,00 32,00
KOMITBIOTEPOB

ITocMmoTpuTe pe3ynbTaT - CTOMMOCTH PabOTHI BepXHETo ypoBHA (puc. 4.9.4).

¢ 4
Cbopkaun |~
TecTUpoBaHue

KOMMNbIoTEpoBs
585 620 p. 2

Puc. 4.9.4. Omodpadicenue cmoumocmu 8 HUMCHEM J1e80M Y2lly NPAMOY20IbHUKA pabombl

4. Crenepupyiite otaet Activity Cost Report (puc. 4.9.5).

Activity Name ftctiuity Cost Cost CenterCost Center Cost

<PY.04b)(Py6ib)

Coopka u TectupoBanue 585 620,00
Komnonenrni579 200,

80 KoMIBIOTEPOB

Pabouas cumas 920,08
Yupasienue500,00
OrcaexnBanue pacnucanus 500,00
Ynpasiaenue500,08

Coopka Hactoabnbix1 700,00
Kommnonentsil 600,

88 xomnbHOTEPOB

Pa6ouas cn1al00,08

Jlaboparopnas padora 7. Mcnons3oBanue kareropuii UDP.

[epeiinure B Menro Dictionary/UDP Keywords u 8 quamore UDP Keyword

List Baecure xmroueBsie cnosa UDP (puc. 4.10.1):

Pacxon pecypcos;

Joxymenranusi;



WudopmanmonHas cucrema.

UDP Keyword Diclionary

Puc. 4.10.1. Crogapw xniouegvix cniog UDP
Co3znaiire UDP. Jlnst saToro nepeiiaure B Dictionary/UDP u B cnoBape BHecute ums UDP, nanpumep "[Ipuioxenne".

a5t UDP tumna List HeoOxonumo B noste Value 3anate cincok 3Hauennit. st UDP - "Tlpunoxenune”. Buecute 3HaueHne
p
"Monynbs opopmiteHus 3aka 30B" (puc. 4.10.2).

POWERPNT EXE sample3ppt | Command List
Winweed EXE samplel. doc

JarpasHense oxpyxa0med cpesis Boicokoe Tert List Gingle selecion] - -

Moropun uswesenus '"”'Mm_“” focguesrawen
Mpuaoxesne OPopMnEtiA 3araaon : Teut List (Muliple selections] MHdopmaiuomas cHeTena

Maayme npousayp clopri u nou:

Puc. 4.10.2. Crosapb UDP

3areM BHECHUTE JIpyTue 3HaueHHs B cooTBeTcTBUM ¢ Tabm. 4.10.1. [Ins noxmouenus k UDP xitodeBoro cioa nepeitnure K
nono Keyword u menkHuTe 10 momto BeIOOpa.

Tabnuya 4.10.1. Haumenosanue u ceovicmea UDP



Haumenosa- | Tun 3navenue Knrouegoe
nue UDP cno6o
Ipunoxe- Text List Mopayss odopMiIeHHS 3aKa30B. Hudopma-
HUA (Multiple | Moayns co3fanus # KOHTPOJIS LHOHHAs
Selection) | pacnucanus BHIIONHEHHs paboT. | cucrema

Momyns yuera KOMILIEKTYIOIMX

uo0opyfoBaHus.

Monyns npoueayp c6opku

J & 1 NIOMCKA HeHCIPAaBHOCTEH

Jlomomun- Command .| Winword.EXE samplel.doc Joxymen-
TebHas List ‘Winword EXE sample2.doc | tamms =~
JOKYMEH- POWERPNT.EXE sample3.ppt '
WUctopuss | Paragraph . Jloxymen-
u3Menenns | Text Tays
3arpssnenne | Text List OueHb BBICOKOE
OKpY’Karo- (Single Bricokoe
mie# cpeast | Selection) | Cpennee

Huszkoe
Pacxon Real Pacxon
3JIEKTPO- Number pecypcog
JHEPTUH )

s nazHauennss UDP pabote crnemyer menKHyTh 10 Hel MpaBoi KHOIIKOW MBIIIH U BEIOpATh B KOHTEKCTHOM MeHio UDP.
[osinsiercs Brinaaka UDP Values nuanora Activity Properties (puc. 4.10.3).

Puc. 4.10.3. Brnaoxa UDP Values ouanoza Activity Properties
Buecure 3nauenuss UDP miist pa6ot (tabauua 4.10.2).

Tabnuya 4.10.2. 3nauenus UDP



Activity Tononnu-  |IIpunodicenus Hcmopus |Pacxod  |3azpasne-
Name menbHan UZMEHe- |INeKmpo- |Hue
QOKyMeH- AR Mg Soeaag i ‘:;'
mayus s Lt
Cbopxka Monyib yuera 20,00 Gevioe
HACTOJIBHBIX KOMIUIEKTYOIHX
KOMIIBIO- u obopyaoBaHUA.
Tepos Moy npoueayp
cOOpKM ¥ IOHUCKA
HEUCTIPaBHOCTEN
Activity |\ Jononnu- |Ipu. Hemop Pacxod |3azpsaswe-
Name menovrnan u o7 1P Hue
Qdoxymer - HUR SHepauu  |oKpyorcaro-
mayus weti cpedy,
C6opka Moxnyns yuera 25,00 Cpennee
HOYTOYKOB KOMIUISKTYFOLIHUX
u obopyaoBaHus.
Monyns npouenyp
cOOpKH ¥ TTOHCKa
HEHCIpPaBHOCTEM!
Tectupo- Monyne ygera 40,00 Cpennee
BaHHe KOMIUIEKTYIOIIHUX
KOMIIBIO- u obopynoBanus.
TEpOB Monyns npouenyp
cOopkH u noucka
3 HEHCOPaBHOCTEH
Orcnexu- |[Win Monyns cospanus |Mcropus [10,00 Huzkoe
Banue pac- |word.EXE |u xoHTpOns H3MEHEe-
NHACAHUSA sample2.doc |pacniucanus HASA
H ynpasie- BEITTIOJTHEHHUA cneuudpu-
uue c6op- paGot Kanui
KOM m
TECTHpO-
BaHUEM

TTocne Buecenus UDP tumma Command mwim Command List miea4ox 1mo KHOIKe

IIPUBEJET K 3aIyCKy IPUIOKECHUSL.

B mmanore Activity Properties menkaure o kHomke Filter. B mosiBuBmemcst auanore Diagram object UDP filter (puc.
4.10.4) otximounte KiroueBsle cinoBa "MHpopmanmonHnas cucrema'. Illenxante no OK. B pesynbrare B auanore Activity

Properties He 6yayT otobpakarbest UDP ¢ kitoueBbiMu ciioBamu "MHdopmanmonHas cucrema'.

o

ram Object UDP Filtes

Puc. 4.10.4. Jluanoz Diagram object UDP filter

CTpENKaM.

7.ITocmotpure otuer o UDP. Mento Tools/Report/Diagram Object Report.




Bribepure onuun oTyera:

Start from Activity: A2. COopka 1 TeCTUpOBaHHE KOMIILIOTEPOB

Number of Levels: 2

User Defined Properties: Pacxo aiekTposHeprun

Report Format: RPTwin.

8.lllenkuute mo kHonke Report. B mosBuBmemcs quanore "CoxpaneHue ¢aitna" menakHuTe no KHonke "CoxpaHuTh'.

3amyckaercst renepatop oruetoB RPTwin u nosiBisercst auanor New Report. Beibepute Tun otyera Columnar (puc.
4.10.5).

LATINUM APTwin - 1 poull]

Puc. 4.10.6. Illabron omuema ¢ RPTwin
HaxxaTre Ha KHOTIKY MO3BOJISIET IPOCMOTPETh 0T4eT. OTpa3uM B OTYETE CYMMAPHBIN PACX0/l AJIEKTPOIHEPTHH.

9. Beibepute B MeHio Insert/Formula Field, 3aTem nepemectute mapkep B cexiuio otaera Page Footer, 3atem menkHute
onuH pa3. [Tossusercs quanor Formula Editor (puc. 4.10.7).



Formula Editor

Puc. 4.10.7. [Juanoz Formula Editor
B none Formula Brecute Texct popmyinsl: Sum ({"Pacxon anekrposnepruu”})

3arem menkauTe mo OK. OTueT mokassiBaeTCs B OKHE mpocMoTpa (puc. 4.10.8). B HIbKHEl yacTH CTPaHHUIIBI PACTIOIOKCHO
CyMMHpYIOIIEe TI0JIe - pe3yIbTaT BRIYHUCICHUs popmysl (Ha puc. 4.10.8 He BUAHO).

ATINUM BPTwin - [La

Puc. 4.10.8. Oxno npocmompa omuema ¢ RPTwin

JlaboparopHas pabora 8. Pacmemienne moaenn. CausHue paclielIEHHON MOAEIN ¢ MCXOIHON MOJIEIBIO.

1.Ilepeiiaure Ha quarpaMmy AO ¥ HIEIKHATE IPaBO KHONKOM MBIIIH 110 padote "Omepyska u noayuenue'. B
KOHTEKCTHOM MeHIo BeiOepute Split Model.

B nosiBuBmemcs nuanore Split Option ycranosure onuuto Enable Merge /Overwrite Option, BHecHTe UMSI HOBOI MOJIETH -
"OTtrpy3ka u nomydenue" u menkauTe no OK.

OOparuTe BHUMaHUE, 9TO Y paboTel "Omepy3ka u nonyuenue' NOsIBUIACH CTPENKA BbI30Ba. BPwin co3nman Takxe HOBYIO
Mozenb "OTrpy3ka u noixydeHue".

2.BHecuTe cBOlicTBa HOBOM MOJIEINH:

Time Frame: AS-IS;

Purpose: JlokymeHTHUpoBath paboTy ""Omepyska u noayuenue'’;



Viewpoint: HayansHuk oTnena;

Definition: Mozaens co3maeTcst Ui WILTFOCTPAIMK BO3MOKHOCTEH BPwin 10 paciienyieHuio u CIMSHUI0 MOJICTICH
Scope: PaboThI 110 OJIy4eHNIO KOMIUIEKTYIOLIUX U OTIIPaBKE TOTOBOI MPOIYKIIUH.

3.[lexoMmo3upyHTe KOHTEKCTHYIO paboTty Ha 3 paboTsl (Tabm. 4.11.1).

Tabnuya 4.11.1. Jekomnosuyus pabomer "Omepyska u noayyerue"

Activity Name Activity Definition

Hony4uts xommnekryomue |Ousuyeckn nonyIuTs KOMIUIEKTYIOLIHE

Y CAENaTh COOTBETCTBYIOIIHUE 3AITUCH

B HHPOPMALIMOHHO# CHCTeME

Hocrasuts kommnekryionme |loctaButs KOMILIEKTyIoIue cOopmmkam

H TECTHPOBIIHKAM

Orrpysuts ToBap 1 Bosspar  |Orrpysuts TOBAp KJIMEHTaM M HEHUCIIPABHEIE
KOMIIOHEHTH! (BO3BPAT) MOCTABIUKAM

CBsDKHTE TPAaHUYHBIC CTPEJIKU, KaK MOKa3aHo Ha puc. 4.11.1.

IIpaBuxa W Opoleayps
E‘J
KOMILEKTYIOLLIAE

HocTasuTs
B ponannnie
Hewcnpassnie o 2
no-none?{ Orrpysuets
ToBAD M
Cotpammiid,

KoMubioTepnl | ByxraxTepckas cucTema

Puc. 4.11.1. Buympennue cmpenxu Ha dexomnozuyuu pabomul "Omepysxa u nonyuerue"
5. BHecuTe ciemyroline BHYTPEHHNE U TPaHUYHbIE CTpekH (Tabi. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuunvle cmpenku Ha oekomnosuyuu pabomet "Omepyska u nonyuenue"

(Arrow Name Arrow Definition

Bo3Bpat nMocTaBmMKY HewncnpaBHbie KOMIIOHEHTHI

KoMNoOHEHTH! Buibepume nazganue u3 cnucka (cnoeaps)

KOMITOHEHTH! OT MOCTABLIMKA

TIpoBepeHHbIE KOMIIOHEHTHI TIpoBepeHHbIE ¥ MOATOTOBICHHBIE 1K
nepeaa4n cOOpIMKaM U TECTHPOBIIMKAM
KOMIIOHEHTBI

6. Tynnenmmpyiite rpannansie ctpenku (Resolve Border Arrow). Pe3ynbpTar BEIIOTHEHUS YIIPAXKHEHUS TIOKA3aH HA PHC.
4.11.2.



Houmouerms: or| LPENGR ¥ npoReaypel
Ilony e
Yx’:xmmx s
TIOMEHTE
w- Kounouesemst
JocTaBuTs
HOMIIOHEHTE]
Tpogaome
Hewcripamoue e Lo /
KOMODMEHTE
OTrpysuTs
TOBAD M
BOZBPAT
Coﬁm}xe\ Boaspat
RNIBI e By xraareporan CHOTEMA TIOCTREIRAY

Puc. 4.11.2. Pesynomam evinonnenusi ynpasicnenus 11

1.Ilepeitaure B Mozens "JestenpHocTh komnanuu'". Ha auarpamme AO mienkHUTE NpaBoil KHOMKOM MBIIIH O
pabore "Omepyska u nonyuenue".

B xontexkctHOM MeHIo BeiOepute Merge Model. B mosBuBmemcs auanore Merge Model ycranoBute onmmto Cut/Paste
entire dictionaries u menkuaure mo OK.

OO6paTute BHUMaHUE, 4TO y paboThl "Omepy3ka u nonyuenue'’ uicuesna CTpENKa BbI30Ba U NMOSIBIIIACH HOBAs
JCKOMIIO3UIIMA.

[NosBUIIMCH HOBBIE CTPEINIKHU C KBaApaTHBIMU ckoOKamu. TyHHenupyiite atu ctpenku (Resolve Border Arrow).

2.Ha nuarpamme AO TyHHENIUpYWUTE U CBSDKUTE CTPEJIKU COIIACHO puc. 4.12.1.

fpasuna u npougAypsi
3B0HK =’ Map S
g L
Pesynsrarst
'l mMapkemuur feGopiat u
) 1 Mp P
:mu/u( e seanodll
o CBopxau
TBLTUPOBaHME
XOMNLIOTEPOR Hencnpastisie
- KOMNOHEHTH Bosepar
KomnouenTs: nocrasuyngy
o1
NOCTABUPIR Orrpy3Ka u
nomyetie o e
| femiSE
Komnosentsl
Byxrantepcxan =
cucTems

Puc. 4.12.1. Pe3ynomam gvinoanenus ynpaxcuenus 1

Jlaboparopuas padora 9. Co3ganme moaenu TO-BE.

Mopens TO-BE co3naercs Ha ocHOBe aHanm3a Moaenu AS-IS. AHanu3 MOXKET POBOIUTHLCS Kak M0 GOpMaTbHBIM
MIpU3HaKaM (OTCYTCTBHE BBIXOOB HJIM YIPABJICHUH Y pabOT, OTCYTCTBHE OOPATHBIX CBSI3€H U T. A.), TaK H IO
He(hOpMaITLHBIM - Ha OCHOBE 3HAHWUN MPEIMETHONW 00IacTH.

Jonyctum, B pe3ysbraTe aHaIn3a MPUHUMAETCS pEILICHNE PEOPraHM30BaTh (YHKIMU IIPOU3BOJICTBA U TECTHPOBAHUS
KOMITBIOTEPOB M OCTaBUTH (GyHKLMOHATbHOCTH "IIpodasicu u mapkemune' v "Omepyska u nonyuenue' noxa 6e3
HU3MEHEHHH.

[IpussiTo pemenne copMUpoOBaTh OTEN AW3alHA, KOTOPHIH T0JDKEH POPMHUPOBATH KOH(PHUTYPAIHIO KOMIBIOTEPOB,
pa3pabaTbIBaTh KOPIOPATUBHBIC CTAHAAPTHI, MOIOUPATh IPUEMIIEMBIX TOCTABIIUKOB, pa3padaThiBaTh HHCTPYKIIMH MO
cOOpKe, IPOIIEeYPhl TECTUPOBAHUS M YCTPAHCHUS HEIOJAIOK JUIsl BCErO MPOU3BOACTBEHHOTO OTAECTA.



Pabota "Céopka u mecmuposanue komnviomepog' noxHa ObITh peopraHu3oBaHa U Ha3BaHa "[Ipouseo0cmeo
npoodykma". BynyTt co3nausl pabotsl ""Paspadomams xonguzypayuio", "Inanuposams npouszeoocmeo’ u "Coopames
npooykm"'.

PaccmoTtpum HOBBIE pos epcoHana. Ju3aiiHep T0IDKeH pa3padaTeiBaTh CUCTEMY, CTAHAAPTHI HA POIYKIIHIO,
JIOKyMEHTHPOBATh U NIEpeaBaTh CeNn(UKANNH B 0TS MapKETHHTa U Tpoaax. OH TOJKEH ONpenesiTh, KaKhe
KOMITOHEHTHI (armaparHble U MPOrpaMMHbIE) JTOJDKHBI 3aKyTaThes Asi COOPKU KOMITBIOTEPOB, 00ECIIeYnBaTh
JIOKyMEHTalMel U YIPaBIIsITh PoLeaypaMy COOPKH, TECTUPOBAHUS U YCTPaHEHHs HEIOIa oK.

OyHKIUN quctierTdaepa B padore "Coopka u mecmuposarue Komnoiomepos" NOIHKHBI OBITh 3aMEHEHBI Ha (yHKIIHU
IUIAaHUPOBILHUKA.

[TmarupoBIINK 1OIHKEH 00padaThIBATh 3aKa3bl KIIMEHTOB M T€HEPHPOBATh 3aKa3bl HA COOPKY, MOIYIHTh KOMMEPUIECKUI
MIPOTHO3 U3 OT/ela MapKeTHHTa M (POPMHUPOBATH TPEOOBAHNUS HA 3aKYIKY KOMIIOHEHTOB ¥ COOMpaTh HH(POPMAIHIO OT
MOCTaBIIHKOB.

JucrieTyep HOIDKEH COCTABIIATh PacCaHKe MPOU3BOACTBA HA OCHOBAHUH 3aKa30B Ha COOPKY, IIOMYYCHHBIX B Pe3yJIbTaTe
paboTsl "IInanuposams npouzgodcmeo”, MOTydaTh KOINH 3aKa30B KIMSHTOB M OTBEYATh 33 YIAKOBKY M KOMIUICKTALIHIO
3aKa3aHHBIX" KOMIBIOTEPOB, IEPEIaBaeMbIX B paboTy ""Omepy3ka u noayuenue'.

JlaGoparopuas pabora 10. Co3ganue nuarpammel DFD.

[Ipu opopmiIeHHH 3aKa3a BaKHO POBEPHTH, CYIIECTBYET JIM TAKOW KJIMEHT B 0a3e JaHHBIX U, €CJIM HE CYIIECTBYET, BHECTH
ero B 0a3y JaHHBIX U 3aTeM 0pOopMHUTH 3aka3. OpopmiieHre 3aka3a HAYMHACTCS CO 3BOHKA KiIMeHTa. B mpomecce
odopmireHHs 3aka3a 6aza JaHHBIX KJIHSHTOB MOXET MPOCMATPUBATHCS U PEIAKTHPOBATHCA. 3aKa3 IOJDKEH BKIIOYATh KaK
nHpopMaIHUIO 0 KITMEHTEe, TaK U HHPOPMAIIUIO 0 3aKa3aHHbBIX NpoayKkTax. OGopMIieHHe 3aKka3a Mogpa3yMeBaeT YTeHHE U
3anuch MHOPMAIMHK O TIPOYHX 3aKa3ax.

B npouecce nexomnosunuu cornacuo npasuiam DFD HeoOxoanmo npeodpazoBaTh rpaHUYHBIE CTPEIKH BO BHYTPEHHHE,
HauMHAIOIINECS ¥ 3aKaHUYMBAIONINECS Ha BHEITHUX CCHUIKAX.

Jexommo3upyiite padoty "Ogopmnenue 3axazos” Ha nuarpamme A2.

B muanore Activity Box Count Beioepure kosimuectBo pabot 2 u notaiuio DFD (puc. 4.15.1).

Puc. 4.15.1. Buibop nomayuu DFD 6 ouanoee Activity Box Count
3.1enxante mo OK u BHecuTe B HOBYI0 nuarpammy DFD A22 nmena paGor:
IIpoBepka U BHECEHUE KIIMEHTA;

Brecenue 3akaza.

4.Mcnons3ys kHONKY] Ha manuTpe HHCTPYMEHTOB, BHECUTE XPAHUITUILA

JaHHBbIX



CHHCOK KIIMEHTOB;

CHHCOK MPOIYKTOB;

Crucok 3aKa3oB.

Y ganute rpaHUYHbIC CTPENKH ¢ auarpamMmel DFD A22.

Hcnonb3yst KHONIKY

Ha MATUTPEe UHCTPYMEHTOB, BHECUTE BHEIIHIOK CCHUIKY:
3BOHKHU KJIIHEHTOB.

CospaiiTe BHYTpEHHHE CCBHUIKH cOrTacHo puc. 4.15.2. TIpy IMEHOBaHHUH CTPEIOK UCIIONB3YIITe CIOBaph.

; [1| CUCOK KNUEHTOB |2| Cnucok NpoayxTos H CrMCOK 3aKa3oB

3BOHKMA Mrdopmauys i ?
CMBiTon 0 KIMeHTax . gumm
Wndhopmatps | nponysismo
s ) 0 KNWenTax s ;
HeoxonumMas
lposepka 1 ansa
BHECEHMUEe odopinesa 5 :
KMEHTa JaKasa & 2
BHeceHue “ KITHEHTOB
3anBia4 Ha JaKA3 3aK?33 3 :

Puc. 4.15.2. Juacpamma A22

8.00paTtuTe BHUMaHUE, YTO cTpesku "Hupopmayus o knuenmax' u ""3akazel kiuenmog'" nByHanpasieHHbIE. [l TOrO
4TOOBI ClIeNIaTh CTPENIKY JIBYHANPABICHHOM, HIEIKHATE NPaBOM KHOIKOM MO CTPeKe, BHIOEPUTE B KOHTEKCTHOM MEHIO
nyHKT Style 1 Bo Bkiajke Style BeiOepure onuuro Bidirectional.

9.Ha ponutensckoii nuarpamme A2 tyuHenupyiite (Change to Tunnel) cTpenku, moaxosIiue U HCXOSIINE U3
pabotel "Ogopmnenue 3axazos” (puc. 4.15.3).

3ame | onyneqye | 3aKaet
3aKa308

Puc. 4.15.3. Paboma "Ogopmaenue 3axazos" na ouazpamme A2

Jlaboparopuas padora 11. OroOpaxeHre MOAENU JAHHBIX B MHCTPYMEHTAIBHBIX CPEACTBAX MPOSKTUPOBAHMSL.

Oto0paskenue Moaeau AaHHBIX B ERwin

2.1.1. ®du3nyeckas U Jorudeckass MoaeJb JaHHBIX



CA ERwin Data Modeler (nanee ERwin) - CASE-cpencTBo Juist IPOEKTUPOBaHUS U JIOKYMEHTHPOBaHHsI 0a3 TaHHBIX,
KOTOPOE I03BOJISIET CO3/1aBaTh, JOKYMEHTUPOBATH U CONPOBOKAATH 0a3bl TaHHBIX, XPAHWIHUIIA U BUTPUHBI JaHHBIX.

Pabora ¢ mporpaMmMoif HauMHAETCS C CO3AaHUSI HOBOW MOJIEIH, Il KOTOPOH HY»KHO yka3ath Tuil U neneByio CYB/] (puc.1).

Create Model - Select Template @
New Model Type
0K
" Logical " Physical @ Logical/Physical -

Create Using Template:

Browse File System....

Creates a new model with both logical and physical levels [ERwin classic) and

default settings.
Target Database
Database: DB2 v | VYersion: DB2/UDE 81/2.284

Pucynok 1.Co3znanmne HOBOI Moaenu

ERwin mo3BoJisieT co31aBath JIOTHYECKYIO, (GPU3MUECKYIO MOJETH U MOJIE/Tb, COBMEMIAIONIYIO JIOTHIECKUM U (PU3NUECKHIA
YPOBHH.

Jlormyeckuii ypoBeHb - 3T0 a0CTPaKTHBIN B3IJISA Ha JaHHBIC, HA HEM JaHHBIE IPEJICTABIAIOTCS TaK, KaK BBITJISIAT B
pealbHOM MHpE, U MOTYT Ha3bIBaThCS TaK, KAaK OHM HAa3BIBAIOTCS B peabHOM Mupe (Hanpumep "IlocTosHHBIN KnneHT",
"Oraen" unu "3akaz").

OOBEKTHI MOJIEITH, MTPECTaBIsIeMbIC HA JIOTHIECKOM YPOBHE, HA3BIBAIOTCS CYITHOCTSIMH U aTpuOyTamu. Jlorndeckas
MOJIeIb IAHHBIX SIBIISIETCS] YHUBEPCAILHOM M HUKAK HE CBsA3aHa ¢ KOHKpeTHOH peanu3anueii CYB/I.

®dusnyeckuii ypoBeHb 3aBucuT oT KoHKpeTHOH CYB/I. B dusndeckoii Mogenu copepxurcst nHGopManus o Bcex 00beKTax
BJI. ®usnueckast Moenb 3aBUCUT OT KOHKpeTHOU peanuzauuu CYB/]. OnHoil 1 Toi e JIOrHYecKoi MOAeau MOTYT
COOTBETCTBOBATh HECKOJILKO PA3HBIX (PU3UUECKUX MOJEIEH.

Ha morugeckom yposae ERwin nognepxusaer ase Hotarwu (IE u IDEF1X), Ha dusnveckom - tpu (IE, IDEF1X u DM).
Hanee Oyner paccmarpuBatbes pabota ¢ ERwin B HoTanmu IDEF1X.

TTepexmroueHne Mex Iy JIOTHIECKON U (PU3MUECKON MOJIEISIMU JTAHHBIX OCYIIECTBISIETCS Ye€Pe3 CITUCOK BRIOOpa Ha
CTaHJapTHOHU maHenu (puc.2).

Logical LI

- Physical

Pucynoxk 2.IlepexntoueHue MexIy YPOBHAMHU

Ipumeuanue. B coznanHoi MoJienn ¢ HACTPOWKAaMH 110 YMOJTYAHHIO HEKOPPEKTHO OTOOPaXKAIOTCS PyCCKUE CHMBOJIBL.
UToOBI yCTPaHUTH 3TOT HENOCTATOK, HEOOXOIMMO IMOJAKOPPEKTHPOBATH HCIIONB3YEMbIC B MOACITH MIPUPTHI. J1J1s 3TOTO
HeoOxoaumo 3aiiTi B MeHI0 Format -> Default Fonts & Colors, mociejoBaTeibHO IPOATUCH 110 BCEM BKJIaJIKaM, B KAYECTBE
mpudTa BeIOpaB 000 mpudT, Ha3BaHKe KoToporo 3akanduBaetcs Ha CYR (Hampumep, Arial CYR), u BeicTaBuB
nepekitouarenb Apply To B 3Hagenne All Objects.

Jlabopartopnas padora 12. Co3gaHne JOrH4eCKON MOJEIH JAHHBIX.

Jlormueckuii YPOBEHb MOACIN JAaHHBIX

Jlst co3manmst Ha JIOTHYECKOM YPOBHE CYIIHOCTEH M CBS3eH MEXITy HUMHE TIpeJHa3HauYeHa TaHes b 100Ibox:



== - =

Pucynox 3.ITanens Toolbox

Bun
Ha3znauenne KHONKH

KHOIIKH

B Co3manne HOBOH CYIIHOCTH. [IJIs1 3TOTO HYKHO IMIETKHYTH 110 KHOIIKE H
3aTeMII0 CBOOOIHOMY MECTY Ha MOJIEIN

Q Co3nanne kareropud. [l yCTaHOBKM KaTeTOPHATIbHON CBS3H HY>KHO

- HIETKHYTh 110 KHOIKE, ajlee - MO CYLUTHOCTH-POAUTEIIO, U 3aTeM - IO
CYIIHOCTH-TIOTOMKY.

L_L Co3nanne naeHTHGUIMPYIOIEH cBs3U. {1 CBS3BIBAaHMS IBYX CYITHOCTEH
HY’KHO IIEJIKHYTH 110 KHOIIKE, JJaJiee - M0 CYIIHOCTH-POJHUTEIII0, 3aTEM - 10
CYLTHOCTH-TIOTOMKY.

H Co3smanue cBSI3U "MHOTHE KO MHOTHUM"
:
» Co3naHne HeMICHTUPUIUPYIOIEH CBA3N

I[Tocne co3manus CYIHOCTH €l Hy’KHO 3a1aTh aTpUOyTHL. JIJIs 3TOr0 HYKHO JBaXIbI MICIKHYTH M0 HEW UM B KOHTEKCTHOM
MeHI0 BeIOpath myHKT Attributes (puc.4).

E niity: IQamaa N )
Attibute B General I Datatype l Def'nitbnl Hole I ?; g | ’I
Q Kog sekasa Domain
DNata opopMnedua Soit-
© dprabetialy  Horschisly | |
? <unknowny
® Blob
O stcime
it Number
hg® Shing

lcon:” @Deraultﬂatetimelcon l] __|

New. | Rename... Delete I~ BrimayKey T Logical Only

Reset... | | 0K I Cancel ‘

Pucynox 4.0xHO aTpuOyTOB BEIOpaHHOH CYIIHOCTH

B mosiBuBIIEMCSI OKHE MOKHO MTPOCMOTPETh H OTPEJAKTHPOBATH HH()OPMAIIHIO O CO3AAHHBIX aTpHOyTaxX, CO37aTh HOBHIE.
31eck ke 3a1aeTcs NePBUYHBIHN KITto4. J[J1s co3qaHust HOBOro aTpuOyTa CiieyeT Haxath KHonky New. B nosiBuBIieMcs: OkHe
MOHO BbIOpats UM atpubyta (BLOB, nara/Bpemsi, umcio, cTpoka), 3aaath umst arpudyta (Attribute Name) u umst cronbua
(Column Name), KOTOpBIit OyIeT COOTBETCTBOBATH aTpHOYTY Ha (PU3UIECKOM ypOBHE (pHC.5).



New Attribute @

+ Alphabetically

?
@ Blob

@ D atetime

## Number
A String

" Hierarchically

Attribute Name: ™

[cunknown>]

Column Name:*
I_unknown_

I Logical Only*

Domain
Sort
Cancel |

Pucynok 5.0xHO co3fanus aTpudyTa

Iocne co3manus cymHOCTEH CO3Aar0TCs CBSI3U Mex Iy HUMU. [1pr co3manuu naeHTHGUIUPYIOMIEH CBSI3H aTpUOYTHI,

COCTABJIAIONINE TIEPBUYHBINA KIIFOY CYIIHOCTU-POUTEINS, MUTPUPYIOT B COCTAB IIEPBUYHOIO KIIFOYa CYNIHOCTH-IIOTOMKA, [IPH
CO3JIaHUU HEUACHTUQUIUPYIONIEHN CBS3H - POCTO B COCTAB aTPUOYTOB CYIIHOCTU-IOTOMKA. 3a/1aTh CBOMCTBA CBS3U WK
MIOMEHSTE €€ THIT MOYKHO JBaK/IBI IEJKHYB T10 HEl MM BEIOpaB B KOHTEKCTHOM MeHIo myHKT Relationship Properties (puc.

6). 31ech Bo BKIaake General MOKHO 3a1aTh UM CBSI3M (B HANIPABICHHH POIAUTEN-TIOTOMOK M TIOTOMOK-POIUTEND),
MOIIHOCTh CBSI3H (HOJIb, OJJUH WK OoJibIie; oauH u Oosblie (P); Homb wiu oauH (Z); To4HO (KOHKPETHOE YHUCIIO) ),

MMOMEHSTH TUII CBsI3U. Bo Brimagake Rl Action MokHO 3a1aTh OrpaHUYEHHS [IETIOCTHOCTH.

[Tpumep nornveckoit Mozenn 6a3bl JaHHBIX MIPUBE/ICH Ha pHC. 7.

Relationships @

Belationship: I3ar<a3 R/1 Crpoka sakasa LJ
New. Delete |
General I D efinition I Rolename I Rl Actions l uDP I
“erb Phrase
Parent-to-Child: Child-to-Parent:
RA
Relationship Cardinality
Summary: One-to-Zero-One-or-More
[ Cardinality Relationship Type
& Zero. One or More - Nulls
¢ One or More (P) = ldentifying N
" Zero or One 2) ¢~ Mon-ldentifying £ 2
" Exactly:
I Logical Only
Cancel l
Pucynox 6.OKHO CBOWCTB CBSI3U
Crpoka 2akaza
3aKas £ Mpoaykr
K
Kog 2akaza el ik

Koa zakaza (FK)
Koa npoaykra (FK)

KonuvecTeo

[ata otopmnenua | BKIHYEET J
Hata eeinonHeHua | BX0AWT B

Pucynoxk 7.1Ipumep norugeckoii cxems! b/

Jlabopatophas pabota 13. Co3nanue GpuU3N4IECKOIl MOICIIH JAHHBIX.

BXOAMT B /
BKNHIMAET

Koa npoaykra |

Hazeanune

Llena




[pu nepeksFoYeHHH ¢ IOTHYECKOro YPOBHs Ha (DM3UYECKUil aBTOMATHUECKU OYACT co3aaHa Gusnueckas cxema 6asbl
JaHHbIX (pHc.8)

Crpoka 2akaza

;
Kog cTpoku

Kog zakaza (FK)

Koa npoaykra (FK)

Konuvecteo

3akas
Kop zakaza

Hata odopmneHua | BKIOYEET 4
Hata eeinonHeHua | BX0AWT B

Mpogykr
Koa npoaykra |

. BXOAMT B/
BKNHIYAaeT HazeaHue

Llena

Pucynoxk 8.ABToMaTHuecku co3nanHas ¢uznyueckas cxema b/l

Ee MOXHO IOTIOTHHUTE, OTPEAAKTHPOBATH M H3MEHUTH. [ [pUHIMITEI pabOoTH ¢ PH3UUECKON CXEMOW aHAJIOTHIHBI
MPUHIUIIAM pabOoThI C JOTHYECKON CXEMOM.

ITo roroBoii Gpu3myecKol cxeMe MOKHO CTeHepHUPOBaTh CKPHUITHL 11l BEIOpanHo# CYB/I. [{ng sToro mpeaHa3HadeH MyHKT
mewto Tools -> Forward Engineering/Schema Generation (puc.9).

DB2/UDB Schema Generation : <Main Subject Area>

Option Set: lDe[auIlSchema Generation "_J New... | Rename... l Delete I

Options I Summary | Comment l

DB2/UDB 8.1/8.2 Schema Generation Table
Schema [MICREATE TABLE
Materialized Query T able [JDROP TABLE
[ Table CHECK
;
Caliin [ Physical Storage
Index [JPre-Script
Referential Integrity [ Post-Script
Trigger Create Procedure
Other Options []Drop Procedure
CREATE ALIAS
[JDROP ALIAS
[ Override Owner

Table Fiter: 3/3

Filter... | Preview... I Print I Report... | Generate... l 0K I Cancel |

Pucynok 9.0xHo renepanuu SQL-ckpuntos s nenesod CYBJ

3/1ech MOXKHO YKa3aTb, KAKHE UIMEHHO CKPUIITHI CIIeAYyeT Fr€HEPUPOBATh, IIPEIBAPUTENLHO MPOCMOTPETh UX U
HETIOCPEICTBEHHO creHepupoBaTh (1ipu 3toM ERwin nmpoussenet nmonkntodenue k mneiesoit CYB/] u B aBToMaTHYeCKOM
pexxnume BBITOIHUT Bce SQL-CKpHUITHI).

JlaGopaTopHas pabora 14. PazpaboTka guarpaMMbl BADHAHTOB MCIIOIL30BAHMS M PEAAKTUPOBAHUE CBONMCTB €€ DIEMEHTOB.

OcobeHHoCTH pa3pabOTKM quarpaMM BapHaHTOB HcHonb30BaHus B cpesie IBM Rational Rose 2003

Pabota Hag monensio B cpene IBM Rational Rose HaunHaeTcst ¢ o61iero ananusa mpoOieMbl ¥ IOCTPOSHUS Ouazpammbl
8APUAHMOE UCNOIb306AHUS, KOTOPasi OTpaXxaeT (PyHKIMOHAIbHOE Ha3HAYEHHE NPOSKTHPYEMOI MPOrpaMMHON CHCTEMBI.
J1n1st BHOBB CO3/1aBa€MOT'0 MPOEKTa MOXKHO BOCIIOJIb30BATHCSI MACTEPOM THITOBBIX IIPOEKTOB, €CIIM OH YCTAHOBJIEH B JAHHOU
KOH(HTrypauun. Mactep THIOBBIX IPOSKTOB NOCTyIeH U3 Menio File>New (Daiin>HoBslil) win npu nepBoHavYanbHO
3arpy3ke nporpammel IBM Rational Rose 2003. B ciydae pa3zpaboTku poekTa, JIsl KOTOPOTO He M3BECTHA MITH HE BRIOpaHa
TEXHOJIOTHUS €T0 PeaTn3aliy, CIeayeT 0TKa3aThCA OT MacTepa, B pe3ysIbTaTe 4ero MOsSBUTCA pabouuil unmepgelic
npoepammur IBM Rational Rose 2003 ¢ yicThIM OKHOM aKTHBHOH Ouazpammbl Kiaccoé M IMeHeM npoekTa untitled mo
YMOITYaHHIO.

B kauecTBe npoekTa aanee OyJeT paccMaTpuBaThCsl MOJIENb CUCTEMbI yIpaBlieHHs: 0aHKOMAaTOM. JJOCTOMHCTBOM 3TOTO
MIPOEKTa SBJSIETCS TO, YTO OH HE TPEOYyeT CIIEIMAIILHOTO OIMCAHUS npeOMemuoll 06aacmu, NOCKOJIBKY MPEAroaraet
WHTYMTHUBHOE 3HAKOMCTBO YHTATeNeii ¢ 0COOEHHOCTIMH (yHKIMOHUPOBaHus Oankomara. [Ipu aTom paspadaTbiBaemast
MOJIEJIb CUCTEMBI yIPaBJICHUs] 0aHKOMATOM HCIIOJIb3YETCs B KaueCTBE CKBO3HOTO NPUMEpPA, B paMKax KOTOPOTo
WLTIOCTPUPYIOTCS 0COOEHHOCTH Pa3paboTKH pa3ndaHbIX aAuarpamm s3eika UML B cpene IBM Rational Rose 2003. I
W3MEHEHHs] IMEHH NPOEKTA, MPEUI0KEHHOTO IPOrpaMMOii 10 yMOITYaHHIO, CIIeyeT COXPaHUTh MOJIENb BO BHElLIHeM (aiine
Ha JiMcKe, HanpuMmep, o nmeneM ATMmodel.mdl.



B sTtom CJlyda€ UBMCHUTCA UM B CTPOKE 3arojIOBKa U UM MPOCKTA B UCPAPXUICCKOM MPEACTABJICHUU MOJCIIN B 6pay3epe
IMPOCKTa.

Kak u gpyrue nporpammel, IBM Rational Rose mo3Bossier HacTpanBaTh ri1o0aibHBIE TApaMEeTPHI CPEIbl, TaKHUe KaK BEIOOD
mpudTOB M LBETa IS IPEACTABICHUS PA3IMYHbBIX 3JeMeHTOB Mojenu. Hactpoiika mpudros, 1BeTa TMHUHA U rpaduIecKux
3IIEMEHTOB MPOU3BOJIUTCS Yepe3 OMepanuio riIaBHoOro mernio: Tools>Options (MuctpymenTtsr>TlapameTpsl). XapakTepHOH
0COOCHHOCTBIO CPEJIbI SIBJISETCS BO3MOKHOCTh pabOThI C CUMBOJIAMH KUPHILTUIIBL. OTHAKO CIIETyeT 3aMETUTh, YTO MPU
cHenu(pUKaIIK JIEMEHTOB MOJIEIIH C MOCIEAYIOIEH ITeHepanuei TeKcTa MpOorpaMMHOTO KO CIIELYEeT 3aliChIBaTh NMEHA U
CBOHCTBA KJIACCOB, accoyuayuii, arpuOyToB, onepanuii 1 KOMIIOHEHTOB CHMBOJIAMH TOTO S3bIKa, KOTOPBIA IOAJEP/KUBACTCS
COOTBETCTBYIOIINM SI36IKOM ITPOIPAMMHUPOBAHHUSI.

st pa3paboTku duaspammul apuanmos ucnoawvzoganus mopenn B cpeae |BM Rational Rose 2003 meobxoammo
aKTUBH3HUPOBATH COOTBETCTBYIOLIYIO AUArpaMMy B OKHE AHArpaMMBI. DTO MOXHO CHeJIaTh CICAYIOLIMMH CIIOCO0aMH:

° PacKpBITh IPECTABICHHE 8apuanmos ucnonvsosanus Use Case View B 6pay3epe mpoekTa U ABaXKIBI IETKHYTh
Ha nukTorpamme Main (I'naBuas);

. ¢ TIOMOIIbIO omepaluu riaaBHoro MeHto Browse>Use Case Diagram (bpaysep>/IuarpamMma BapuanTos
HCTIOJIb30BaHNUSA).

ITpu 3TOM NOABISIETCS HOBOE OKHO C YUCTBIM paboyuM TUCMOM OUAZpAMMbl 6aPUAHINOE UCNONb306AHUSA U

CIelMaNbHAS naHeb UHCIMPYMEHMOo8, COJIeprKalllas KHOIIKY ¢ H300paxeHneM IpadIuecKuX IEMEHTOB, HEOOXOJUMBIX JUIL
Pa3pabOTKU Juazpammsl 6apuanmos uchob3osanusa. HasHaueHue oTAeIbHBIX KHOIIOK JaHHOHU MaHEeIU MOXKHO y3HaTb
TaKKe M3 BCIUIBIBAIOIIUX ITO/ICKA30K, KOTOPBIE MOSBIIAIOTCS, €CIIH MOABECTH U 33JepKaTh Ha HEKOTOPOE

BpeMsI yKa3ame b MBIIIU HAJ TOW WK MHOM KHOMKOM (Tadm. 3.1).

Ta6m/1ua 3.1. Ha3znaueHne KHOIIOK CHGHHaHBHOﬁ MaHCeJIN MHCTPYMCHTOB JIA AArpaMMbl BApUAHTOB UCITIOJIb30BAHUA

I'padpuueckoe BenubiBaromas
Ha3HauyeHHe KHONIKHU

u300pakeHne NnoJCKa3Ka

[ Selection Tool [MpeBpaiaer n300paxkeHue Kypcopa B popMy CTPEJIKH st
HOCJIEIYIOLIETO BbIICIEHHS dJIEMEHTOB Ha JiarpaMMe
e Text Box JlobaBisieT Ha THarpaMMy TEKCTOBYIO 0OJIACTh
=5 Note JloGaBisieT Ha quarpaMMy NpuMedYaHue
- Anchor Note to Item Jlo6aBiseT Ha quarpaMMy CBSI3b IPUMEUYAHUS C COOTBETCTBYIOIINUM

g rpagu4ecKUM dJIEMEHTOM JIHarpaMMbl
= Package Jlob6aBmsieT Ha Juaspammy naxem
= Use Case Jlo6aBisieT Ha quarpaMMy BapHaHT MCIOJIB30BaHUS
) Actor JloGaBmnsieT Ha quarpamMmy akTepa
r Unidirectional Association JTo6aBisieT Ha AHArpaMMy HalpPaBIEHHYIO ACCOYUAYUIO
A Dependency or Instantiates JIo6aBnsiet Ha JUarpaMMy OTHOLICHHE 3aBUCHMOCTH
4 Generalization JlobaBisieT Ha TuarpaMMmy OTHOIIEHUE 0000MIeHUs

Ha cnennanbHO# MaHeIn MHCTPYMEHTOB 110 YMOJIYaHHIO MPUCYTCTBYET TOIBKO YaCTh KHOTIOK C ITMKTOTPaMMaMH
3JIEMEHTOB, KOTOPBIE MOTYT OBITh UCIIOJIB30BAHBI ISl IIOCTPOCHUS JUarpaMMsl. JI06aBUTh KHOIKH C TIMKTOIpPaMMaMH
JPYrux rpaguyecKux 3JEMEHTOB, HAIIPHUMED, TAKUX KaK 6usHec-gapuanm ucnonvsosanus (bUsiness use case), 6uswnec-
axmep (business actor), cotpyanuk (business WOrker), uin yaanuts HeHyKHbIE KHOITKH MOYKHO C TIOMOIIBIO HACTPOHKH
cHenuanbHOM MaHeIu HHCTPYMEHTOB.



OTKpBITh 0Ua102080€ OKHO HACTPOIKHU CIICHUATBHBIX TAHENICH HHCTPYMEHTOB [t quarpamm B cpeae |IBM Rational Rose
2003 MOXHO € IOMOILBIO onepayuu TaaBHOro merto. Tools>Options (MuctpymenTsr>IlapameTpsr), pacKpbiB

Bkiaaky Toolbars (ITanenu HHCTPYMEHTOB) U HAXKaB COOTBETCTBYIOILYIO KHONKY (Hanpumep, Use Case diagram ) B
rpynre omuii Customize Toolbars (Hactpoiika naneneil HHCTpyMEHTOB). DTO OKHO HACTPONKH TaK)K€ MOXKHO OTKPBITB C
HIOMOILBIO onepayuu KOHTEKCTHOro mento Customize (HacTpoiika) npu HO3MIMOHNPOBAHUH Kypcopa Ha ClIeLHaIbHOM

MaHeIu UHCTPYMEHTOB (puc. 3.1).

HacTpoiika naHen MHCTPYMEeHTOR

MrEDWHErs KHOMEL;

£2 Creates a Business Use Case - |
@ Creates a buziness uze caze

[A Creates a Business Spstem
@ Creates a Business Worker

[NaHenkE HHCTpYrEHTOE:

21X

Jakpere

7 Creates a connection I:uetwee;l
=] Creates a package

a .
" Creates a dependency or a ir
_ 4 Creates a generalization

Copoc

£ Creates a business actor RS | = Creates a Use Case Crpaska
@ Creates a Buzinesz Goal _I £ Creates an Actar
%?g Creates a Buziness Analpsis b PR | I_’ Creates a unidirectional azso

Beep:

i3 Creates a Business Entity
- I_ . _

| b

- BHus

1]

Puc. 3.1. I[I/IEUIOFOBOC OKHO HaCTpOfIKPI CHeHHaHLHOﬁ MaHCJIM UHCTPYMCHTOB UL AUAIrPaMMbl BAPUAHTOB UCIIOJIb30BAHUA

[ no6aBneHUst HEOOXOANMBIX KHOIIOK Ha MaHEJNb CIEIYeT BBIACIUTh UX B JIEBOM OKHE CO CIINCKOM ITHKTOTPaMM
rpadUIecKuX 3JEMEHTOB, IIOCIIE Yero HAXKaTh KHOMKY /l06aBHTH B IIEHTPE JUAIOTOBOTO OKHA. J{JIs yaNeHNsT HEHY KHBIX
KHOIIOK C TTaHEJI HHCTPYMEHTOB CJIEAYET BBIICINTD UX B TPABOM OKHE CO CIIMCKOM ITMKTOTPaMM Tpa)HuecKUX JIEMEHTOB,
IOCJIE YETO HaXKaTh KHOMKY Y JAJMTh B LIEHTPE AUAIIOTOBOTO OKHA. J{JIs1 BOCCTaHOBJIEHUsI HA0Opa MUKTOrpaMM MO
YMOJIYaHHIO MOXHO Ha)kaTb KHONIKY COpoc. Ilocne HacTpoliku criequaibHOM MaHEeIu HHCTPYMEHTOB COOTBETCTBYIOLIEE
OKHO CIIEYET 3aKpBITh HAKATHEM HA KHOINKY 3aKPbITh.

JlobapnieHre akTepa Ha JUarpaMMy BapUaHTOB HCIIOJIL30BAHUS U PEIAKTUPOBAHHUE €r0 CBOMCTB

s noGaBieHUS aKTepa Ha AUATPAMMY 8apUAHmMd UCHOIb3068aHUs HYKHO C TOMOIIBIO JIGBOM KHOTIKH MBIIITH HAXKATh
KHOTIKY C H300pakeHUEeM MTUKTOTPaMMBI aKTepa Ha CIICIIUaIbHOHN IMaHeId HHCTPYMEHTOB, OTITYCTUTh JIEBYIO KHOIIKY MBIIIH
1 IIEJNKHYTH JICBOH KHOITKOW MBIIITH HAa CBOOOTHOM MeCTe pabouero JucTa quarpaMMbl. Ha muarpamme mosiBUTCS
n300paKeHNe akTepa ¢ MapKepaMu H3MEHEHHsI €T0 TEOMETPHUUECKHUX Pa3MePOB U MPEAT0KEHHBIM IIPOTPAMMON UMEHEM T10
ymomuanuto NewClass. J[ist pa3pabateiBaeMoii Mojiesin OaHKOMATa MPeI0KEHHOE IPOTrpaMMOii UMsI aKTepa CIICAyeT
n3MeHUTh Ha Kiment bankomara (puc. 3.2).

© Rational Rose - ATMmodel.mdl - [Use Case Diagram: Use Case =10 x|
[ File Edit Wiew Format Browss FReport Cuery Took  Add Window Help =8| x]
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8 Model Propssties ) _ TEOMBTPHYBCKIX DE3MEPOB
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Bawxomata
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Puc. 3.2. I[I/[arpaMMa BAapUaHTOB HMCIIOJIb30BaHUS ITOCIIC [lO6aBJ'IeHI/I$I Ha HEC aKTCpa

YT0ObI U3MEHHUTH PAacCIIOJIOKEHUEC I/I306pa)K€HI/I$[ rpa(bnqecxoro 3JIEMCEHTa MOJCJIU, CJICAYCT HICITIYKOM JIEBOI KHOIIKHM MBIIIN
BBIJACIUTH €I'0 B pa6oqel71 obnactu JAuarpaMmbl, U, HC OTITyCKas JIEBOM KHOTIKH, IEPEMECTUTDL B HYXKHOC Mecmo AuarpaMmabl.
HpI/I 9TOM BLIHGHGHHLIﬁ OJICMCHT BU3YAJIbHO OTINYACTCSA OT OCTAJIbHBIX HAJIMYHUCM MApPKEPOB USMCHCHUA €TI0



reOMETPHUECKUX PAa3MEPOB B (OpMeE HEGOJIBIINX YEPHBIX KBAAPATOB. Bojiee TOUHOE MEPEMEIIEHHE DIIEMEHTA MOKHO
OCYILIECTBUTH € TIOMOLIBIO CTPEIIOK: © T , T J’ Ha KJIaBHaType.

YT00bI N3MEHUTH TpaduuecKue pa3Mepbl H300paKEHHUS SIIEMEHTA MOJIEIIH, TIPEK/IE BCETo, CIIAYET IETUYKOM JIEBOH KHOIIKH
MBIIIN BBIICIUTH €0 B pabouei oosactu quarpaMMsl. Jlanee He0OX0IMMO MOJBECTH YKA3ame b MBI K HY)KHOMY
MapKepy r€OMETPHUIECKUX Pa3MEpOB IEMEHTA U HaXKaTh JIEBYI0 KHOIIKY MBIIIHU. B pe3ynpraTe 3THX AeficTBUH HOSBUTCS
IIYHKTHPHBIA NPAMOY201bHUK, N300paXKAIOIIUI IT'PAaHUIIBI BEIOPaHHOTO TeoMeTpryecKoro sneMenTa. [locne gero, He

OTITyCKas .HeBOﬁ KHOTIKW MBIIIH, CICAYCT JUAroHaJbHO UBMCHUTDH PasMEpPhbl 3TOT'0 NPSAMOYTOJIbHUKA HYKHBIM 06pa30M (pI/IC.
3.3).
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Puc. 3.3. /lnarpaMmMa BapraHTOB HCIIOJIB30BAHHS IIPH N3MEHEHUH TpaUueCcKUX pa3MEpoB aKTepa

WMs pa3MeIieHHOro Ha JuarpaMmy dJIeMeHTa pa3paboTuuK MOXKET M3MEHHUTH JIN00 cpasy Hocie 100aBIeHUS IeMEHTa Ha
JuarpaMMy, 1100 B X0fe Iocienyomeil paboTs! Haj npoekToM. s 1ro60oro rpadUueckoro 31eMeHTa MOJENH 110 IEeTUKy
NPaBOil KHOIKOW MBILIN Ha BEIOPAHHOM 3JIEMEHTE BBI3BIBACTCS KOHTEKCTHOE MEHIO TAHHOTO 3JIEMEHTa, CPell OTlepaLiii
kotoporo umeercs nyukm Open Specification (OtkpeiTh cienupukanuio). B sToM cinydae nosipisercs

JOTIOJIHUTEIBHOE OUAI02080€ OKHO CO CIIEIMAIbHBIMH BKJIAIKAMU, B TI0JISI BBOAA KOTOPBIX MOYKHO 3aHECTH BCIO

UHPOPMAIIUIO TI0 JaHHOMY 3eMeHTy. /s nobasnennoro akrepa Kinent bankomara OkHO crieniu()UKaIii CBOMCTB
BBITJISITUT CIIeAyOUMM o0pazoMm (puc. 3.4).

2=l
R elations I Compornents I MHested I File= I
General I O etail I Operations I Attributes
I arne: IKJ‘IHEH‘I’ EaHkoraTa Farent: Usze Casze Wiews
Tepe: I Class Bt I
Stersatype: I.-ﬁu:tc:r -~ I
— E=xport Control
= Public € Protected| € Frivate € Implementation
O ocumentation:
=
Cancel I Lt e [ I Browse - I Help I

Puc. 3.4. lnanoroBoe okHO cennukaniu cBoicTs aktepa Kimment bankomara

Crnemyer OTMETHTB, YTO OTKPBITh OUAI02080€ OKHO CTICTU(QHUKAIINN CBOHCTB JIFOOOTO 3JI€MEHTa MOJIEIN MOXHO TaKXKe
JIBOMHBIM IIETYKOM JICBOM KHOITKOH MBI HA TpadUIecKoM H300paKEHUH 3TOTO AJIEMEHTa Ha muarpamme. XoTs B
cpeme IBM Rational Rose akmep siBisieTcst KItaccoMm, JUTst HETr0 HEKOPPEKTHO CIEMUIMPOBATE aTPUOYTHI U onepayuu,
MTOCKOJIBKY axmep SIBISICTCS BHEITHEH MO0 OTHOIICHHIO K Pa3pabaThiBaEMON CHCTEME CYIHOCTBIO.

s aktepa Kitnent bankomara MOXHO YTOYHHTE €T0 Ha3HaueHue B Mozenu. C 3To Heipio ciaeayeT H3MEHNUTh
ero cmepeomun 1 100ABUTH TEKCT JOKYMEHTAIUH. J{JI51 I3SMEHEHUSI crmepeomuna BO BIOKEHHOM criicke Stereotype HyxHO



BeIOpaTh cTpoky Business Actor ( 6usunec-axmep ). Jlns noGaBiaeHus TEKCTa TOKYMEHTALUH B

cekuuro Documentation cnenyer BBectu Tekcet: "JIro6oe dhusnUecKoe JIUIO, TOIb3YIOIIEECs yCuayraMu OaHkoMaTa" 1
Haxatb KHOTIKY Apply (ITpumennts) win OK. [Tocne u3MeHeHus TaHHbBIX cBOMCTB akTepa Kiinent bankoMara okHO
crenn(UKAIIU CBOMCTB OyAeT BRITTIAACTH CIEAYIOMHM 00pazoM (puc. 3.5).

BN Class Specification for 7 =]
Relations I Componsnts I MHested I File=
General I D etail I Operations I Attributes

rarne: IKnMeu—rr EaHroraTa Farent: Uze Caze Wiews
Tepe: I Clazs ;I
Stereotype: IBusiness Bchkor LI

— Export Carntral
= Public ¢ Protected € Private  |mplementation

Dhocurmentation:

NMuoGoe PUSHYSCEOS AHLO, AoONESYRIL SSsa Yonyr Skl - I
SaHEOMMaTS

=1

Cancel I Al I Broveze= vI Help I

Puc. 3.5. /InanoroBoe oKHO cenu(HUKAINK CBOMCTB ITOCIIE U3MEHEHHS CTEPEOTHIIA U T00aBICHNS TEKCTa JOKYMEHTAIINU
i aktepa Knmnent bankomara
JloGaBneHue 1 peaakTUpOBaHHe BapHAHTA UCIIOIb30BaHUs

[t noGaBieHus sapuanma ucnoab308anus Ha JUarpaMMy Hy>KHO ¢ TIOMOIIBIO JIEBOH KHOIIKM MBI Ha)kaTh KHOTKY C
N300paKEHUEM 8apUAHMA UCNONb308AHUs HA CTICHUATBHON TAHEIN HHCTPYMEHTOB, OTITYCTHTb JIEBYIO KHOIIKY MBIIIN U
HIETIKHYTh JIEBOM KHONKOM MBIIIN Ha CBOOOTHOM MecTe fuarpaMMbl. Ha muarpaMme nmosiBUTCS U300paskeHUe 8apuanma
UCNONIb306aHUA C MAPKEPAaMH U3MEHEHUS €r0 TeOMETPUUECKUX Pa3MEPOB U MPEITI0KEHHBIM IIPOrPpaMMON IMEHEM 110
ymomganmnio NewUseCase. J{is pazpabatsiBaeMoii Mogenn 0aHKoMaTa MpeyioRKeHHOe TPOrpaMMoi UMl apuanma
UCNONbL308aHUA CIIEAYET U3MEHUTH Ha CHATHE HAJIMYHBIX 110 KPEJUTHOH KapTouke (puc. 3.6).
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Puc. 3.6. I[I/Ial"paMMa BAapHUaHTOB HMCIIOJIb30BaHUS ITOCIIC ZlO6aBJ'ICHI/I$I Ha HEC BapraHTa UCIOJIb30BaHUA

J11s1 yTOUHEHUS CBOWCTB JAHHOTO 8APUAHMA UCNOAb308AHUSL CIIEIYET OTKPBITh 0UAI02080€ OKHO CTICLM(UKALINN €ro
CBOICTB, HaIIpUMED, C MOMOIIIBIO ABOHHOTO IIETYKA JICBOW KHOMKOM MBIIIN Ha U300PaKCHUU 3TOTO JICMCHTA Ha
nauarpamme. JlJst USMEHEHHS cmepeomuna BO BIIOKEHHOM ciiicke Stereotype Hy»xHO BeiOpaTh cTpoky Business Use Case.
Jlnst noGaBiIeHust TEKCTa JOKyMEHTAI|K B cexiio Documentation crenyer BBectu TekcT: "OCHOBHOU 6apuanm
ucnoavb3oeanus s paspadarbiBaeMoit Moenu 6ankoMata" n HaxaTh KHoriky Apply (TIpumennts) nnu OK. TTocne
W3MEHEHHSI IaHHBIX CBOWCTB 6ApUAHMA UCNONb308AHUsL OKHO CHIEUU(HUKAIMK ero CBOMCTB OyIeT BBITJISAETh CIACIYIOIINM
oOpazom (puc. 3.7).
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General | Diagramsl Helationsl Files |

Mamne; Io kpeauTHON kapTouke  Package: Use Case Wiew

Stereotype: IBusiness UzeCaze = I
Rank: I— [ Ahshract

Documentation:

OEHOEHOM BAPMAHT MCMDESOESHMA 407 - |
Pa3pataTLIEAEHON MOLENH BaHKOMATA

=

Cancel | Apply Browse vI Help |

Puc. 3.7. InanoroBoe 0KHO crienu(pUKAIIIH CBOWCTB BApHAHTA MCIIONB30BaHMsA CHATHE HAIMYHBIX 0 KPSIUTHOW KapTOUKe
JloOaBieHe acCOIMAAN

st nobaBiIeHus accoyuayuy MeXy aKkTEpOM M BAPHAHTOM HCIIOJIb30BaHUS Ha AUArpaMMy Hy>KHO C TIOMOIIBIO JIEBOI
KHOIIKH MBIIIIN Ha>XaThb Ha CHeHHaJ’ILHOﬁ MaHCJI THCTPYMEHTOB KHOIIKY C 1/13o6pa>1<eH1/1eM IMAKTOT'paMMbl

HAMpPaBICHHOHN accoyuayuil, OTIYCTUTD JIEBYIO KHOIKY MBIIIH, [IEIKHYTh JICBOM KHOMKOM MBIIIN HAa H300paXXCHUH aKTepa
Ha JMarpaMMe U OTITyCTUTh €€ Ha U300PaKEHUN 8apUanma ucnoib3o6anusi. B pe3ynbraTe 3TUX AeHCTBUIA HAa AUArpaMme
MOSIBUTCS M300paKCHUE accoyuayuu, COSTUHSIONICH akTepa ¢ BApHAHTOM UCIIONIb30BaHus (puc. 3.8).
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Puc. 3.8. ):[I/Ial"paMMa BAapHaHTOB HMCIOJIb30BaHUS ITOCIIC I[OﬁaBJ'ICHI/ISI Ha HCC HaHpaBJ’IeHHOﬁ acconuanmuu

Ipu HEOOXOAMMOCTH MOXKHO CIEJIaTh HANPABICHHYIO dccoyuayur HeHAPABICHHOM, UI Yero clelyeT BOCIOIb30BaThCs
JIMAJIOTOBBIM OKHOM CBOMCTB accoyuayuu. OTKPBITh 3TO OKHO MOKHO, HAIIPUMEp, IBOWHBIM LIETYKOM Ha H300paKeHUH
JMHHUYU dccoyuayuy Ha AdarpaMme, mocie 4ero yopars oTMeTKy crpoku Beibopa Navigable (Hasueayus) va Bknaake Role
A Detail ([IetanbHble CBOWCTBA KOHIICBOW TOUKH accoyuayuu A).

I[O6aBJ'IeHI/IC OTHOLICHUS 3aBUCUMOCTH U PEAAKTUPOBAHUEC €TI0 CBOIICTB

Jlis mobaBneHNST OTHOIICHMS 3aBUCHMOCTH MEXKIY JABYMs BapHaHTaMH HCIIOJIH30BaHUs Ha AHarpaMMy HEO0O0XOIUMO
MIPEABAPUTEIILHO pACCMOTPEHHBIM BBIIIIE CIIOCOOOM J00aBUTh BTOPOU sapuanm ucnoavzosanus ¢ nmeneM Ilposepka [T1H-
koxa. ITocie 3Toro ¢ IOMONIBIO JIEBOH KHOITKH MBIIIH Ha’KaTh KHOTIKY C H300pakeHHEeM IMMUKTOTPaMMBI 3aBUCIMOCTH Ha
CIleUaIbHON MaHeu UHCTPYMEHTOB, OTIIYCTUTD JIEBYIO KHOIIKY MBILIH, IIEJIKHYTh JIEBONH KHOMKOM MBIIIX HA
U300pakeHNH apuanma ucnoib3osarus CHATHC HATMIHBIX TI0 KPETUTHOM KaPTOUKE U OTITYCTUTH € Ha

n300pakeHnu gapuanma ucnoavzosanus [poepka [IMH-koxa. B pe3ynbrate 9TUX NeHCTBUH Ha qUarpaMMe TIOSIBHTCS
n300pakeHre OTHOIICHHS 3aBUCIMOCTH, KOTOPOE COCIMHSET 1BA BRIOPAHHBIX 8APUAHMNA UCNOIb308AHUSL.

Iockonbky sapuanm ucnonvzosanus Iposepka ITMH-kona BeIOMHICTCS BCErAa, A T0OABICHHOTO OTHOIICHUS
3aBHCHUMOCTH JIOTIOTHUTEIIBHO CIEAYET YKa3aTh TEKCTOBbIM cmepeomun <<include>>. BBIMOIHATE 3TO MOXHO yKe
M3BECTHBIM CITIOCOOOM C TIOMOIIBIO THAIIOTOBOTO OKHA CTICHH(UKAIIIH CBOWCTB 3TOTO OTHOLICHHS U BEIOOpA
HY>KHOTO cmepeomuna U3 TIPeAIaraeMoro CIIHCKa.



Tocre 3aanus It JAHHOTO OTHOWICHUS 3a6ucumocmu cmepeomuna <<include>> tekct 3Toro cmepeomuna B yriioBbIx
CKOOKax MOSIBUTCS PSJIOM C H300paKEHUEM ITyHKTUPHOM JTMHUH 3aBUCUMOCTH, CBS3BIBAIOIICH COOTBETCTBYIOIINEC BAPUAHTEI
ucnonb3oBanus (puc. 3.9). C uenslo JIydiinel BU3yaiu3aliy JHarpaMMbl TEKCTOBYIO 00JIACTh cmepeomund MOXKHO
MIEPEMECTUTH B HYKHOE Mecmo TAATrpaMMBbl. BEITIOIHUTE 3TO MOYHO C IMTOMOIIBIO OOIIEro crioco6a nepeMenieHAs
rpadUIecKuX JIEMEHTOB MOJIEIH, KOTOPBIA OBUT PACCMOTPEH paHee B ATOH JICKIIMH IPUMEHHUTENBHO K akTepy KimeHT
bankomara.
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Puc. 3.9. /Ilnarpamma BapraHTOB UCIIOIB30BAHUS MOCHE JOOABICHHs Ha HE€ OTHOIICHUS 3aBUCIMOCTH

AHaNoru4HeIM 00pa3oM MOTYT OBITH J00ABJICHBI HA THarpaMMy BapUaHTOB MCIIOJIb30BaHUSI OTHOLICHUS 3aBUCHMOCTH CO
cTepeoTunoM <<extend>>, KOTOpbIE MPUMEHSIOTCS JJIsI MOJICTUPOBAHUS HCKIFOUSHUH ITPU BBHITIOJIHEHUH
OTZEINIBHBIX 6aPUAHMOE UCNONb306AHUA.

OxoHYaTeIIbHOE MOCTPOCHHUC AUArpaMMbl BAPUAHTOB UCIIOJIb30BaHUA

K otnensHOMY 8apuanmy ucnonv3oéanuss MOXKXHO JOOABUTH TEKCTOBBIN (haiin C ONMCAHUEM CLIEHApUsI €ro BHIMOTHEHUs. [l
9TOT0 HEOOXOANMO BBIICIUTD ITOT BAPUAHIN UCNOIL306AHUS B Opay3epe MPOEKTa U BHITIOIHUTD OIIepaIHio

KoHTeKcTHOE merto: New>File (HoBwlit>®@aiin). B pe3ysnprare 3TOr0 OyAeT BRI3BAHO CTAHAAPTHOE OKHO OTKPHITHSA (ailiia, B
KOTOPOM HE0O0XOJIMMO 33aTh UM IIPEABAPUTEIHLHO CO3/IaHHOTO C TOMOIIBIO O()YMCHON MPOrpaMMBbI

MS Word no6asisiemoro daiina. [Tocie HaxkaTus KHONKA OTKPBITH MUKTOrPaMMa T00aBICHHOTO (haiina MOSBUTCS B
Opay3epe MpoeKTa HHXKE COOTBETCTBYIOIIETO 8apuanma Uchoab308anus. B mocnenyromem MO>KHO BEpHYTHCS K
pelaKTHpOBaHUIO 3TOTo (haiiyia crieHapus, BBIIOIHUB 060UHOU WeayoK Ha 3TON uKTorpamme. I1pu aToM ¢haiin cuenapus
OyIeT OTKPBIT B COOTBETCTBYIOLIEM IPHIIOKEHHUH - B TEKCTOBOM npoueccope MS Word.

ZIJ'IH OKOHYATCIIbHOTO MMOCTPOCHU JUArpaMMBbl eapuanma ucnoib306aHus 1jis paCCManHBaeMOﬁ MOJCIIN OaHkoMara
CJICAYCT BBINIOJHUTD CJICAYIOIINEC HeﬁCTBHﬂZ

1. JloGaBuTh akrepa ¢ iMeHeM BaHK, 11 KoToporo BeIOpath ctepeoTun Service ( Cepsuc ), 03HaYaIOIMINI, 4TO
OGaHKOMAT UCIIOJIb3yeT HEKOTOpbIe ycinyrd baHka B kauecTBe cepgucd.

2. Ho6aButs sapuanm ucnonvzosanus IloxydeHne cripaBKy O COCTOSHUM CUYETa, ISt KOTOPOTo

BbIOpaTh cmepeomun Business Use Case ( Busnec-sapuanm ucnoniv3oeanust ).

3. Jo6aButh sapuanm ucnonv3osanus broknpoBaHue KpeaUTHON KapTOUYKH.

4, Jlo6aBUThH HaNpaBJICHHYIO accoyuayuio ot busnec-akmepa Knnenr bankomara k eapuanmy

UCnoJIb306AHUA HOHy‘leHI/IC CIIPAaBKH1 O COCTOAHUU CHUETA.

5. Jlo6aBUTH HANPABJICHHYIO ACCOYUAYUIO OT 8apUaHma ucnonb3o6anus CHATHE HAJIMYHBIX 110 KPEIUTHON
KapTouKe K cepsucy baHk.

6. Jlo6aBUTh HAaNPaBJICHHYIO dCCOyUAyUIo OT 8apuanma uchob3oeanus 11omydeHne CIpaBKyu O COCTOSIHUH
cyera K cepeucy baHk.

7. J106aBUThH OTHOIIIEHHE 3aBUCHMOCTH CO cTepeoTurioM <<include>>, HampaBjeHHOE OT sapuanma
ucnonvzoeanus IloryueHue CipaBKu O COCTOSHUM c4eTa K gapuanmy ucnonwvsosanus IIposepka [IMH-koxa.

8. J106aBUThH OTHOIIIEHHE 3aBUCHMOCTH CO CTEPEOTUIIOM <<extend>>, HalpaBJICHHOE OT 8apUAHMA
uUcnoav306anus baokupoBaHue KpeAUTHON KapTOUKU K sapuanmy ucnoavsosanus [Iposepka [IMH-koxqa.

BhInosIHUTE 3TH AEHCTBUS NPEAIAraeTCs YUTATeIsIM CaMOCTOATENbHO. IIpyu 3TOM omHowenue 3aBUCUMOCTH CO
crepeoTunoM <<extend>> Ha JaHHOW AMarpaMMe O3HAYaeT cienyrolee. Bapuanm ucnonvzosanus biiokupoBaHue
KPEIUTHON KapTOYKH OYET BBITIOIHATHLCS TOJIHKO B TOM CIIy4ae, eclid B pe3yibTare nposepku [IMH-koxa Oyner
YCTaHOBJIEHO, YTO COOTBETCTBYIOLIAs KPEIMTHAS KapTOUKa yTpaueHa ee BJIaAesIbleM WIH MpU3HaHa HeJeHCTBUTEILHOM.
IMocTpoeHHas Takum 00pa3oM duazpamma BAPUAHTOB UCTIOIB30BAHMS OyIeT UMETh cieaytonuii Bux (puc. 3.10).
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Puc. 3.10. OxoHuaTeNbHBIN BUJ JHarpaMMbl BAPHAHTOB MCIIOJIB30BaHUs IS pa3padaTbiBaeMOl Mo/ies i 0aHKOMAaTOB

HaHOMHI/IM, 4qTo ()uaepajwvza BAapUaHTOB MCIIOJIb30BAHUS ABJIACTCSA BBICOKOYPOBHEBBIM KOHICIITYAJIbHBIM MPEACTABJICHUEM
MOA€CIH, TO3TOMY OHA HE JOJI)KHA COACPKATH CIIMIIKOM MHOI'O 8apuUanmoe UCnojlb306adHuA 1 aKTEPOB. B nocIeaAyro1meEM
TIOCTPOCHHAs ()uaepafwua MOJKET OBITh M3MEHEHA IOCPEACTBOM JZ[OGaBJ'IeHI/IH HOBBIX 3JIECMEHTOB, TAKUX KaK BaApHUAHTHI
HCIOJIb30BaHUA U aKTCPbI, UJIN UX YAAJICHHUA.

Jnst ynanedus i000ro rpagyeckoro 3JeMeHTa ¢ IUarpaMMB €ro ClIEYeT BBIIEIUTh Ha JHarpaMMe U HaKaTh

knaBuiry Delete Ha kimaBuatype. [Ipu 5TOM BBIJCICHHBIN JIEMEHT OYAET YAAJICH C aKTHBHOM JTHArPaMMbI, HO HE U3 MOJICIIH.
Jlnst yianeHus 3JeMEHTa He TOJIBKO M3 JHarpaMMBbl, HO U U3 MOJIEN MPOEKTa HEOOXOANMO BBIAEIUTD Y AAISIEMBIH DJIEMEHT
Ha JUarpaMMe U BOCIIOJIb30BaThes omeparueit rmasuoro mento Edit>Delete from Model (PenaktupoBanue>Y qanuth u3
Mojenn). st 3To#t ke HeH CIIyKUT KoMOnHaIusl KiaBui obictporo gocryna: Ctri+D.

[Ipu pabote ¢ OTHOIICHUSMH Ha AMArpaMMe BapUaHTOB HCIIOJIb30BaHHS CJIELyeT TOMHHUTh O Ha3HAUYEHUU
COOTBETCTBYIOIINX OTHOIIEHUH B HOoTanuu s3bika UML. Pedub uer o ToM, 4To eciu I ABYX 3JIEMEHTOB BHIOPAaHHBIN BH[
OTHOIIEHHS HE SIBJISETCS 0y CTUMBIM, TO B OOJIBIIMHCTBE citydaeB npoepamma |BM Rational Rose 2003 coobuut 06 3Tom
pa3paboTYHKY, U COOTBETCTBYIOLIAS IUHUA 6431 He OyeT NoOaBIeHa Ha THarpamMMy.

Iocne okoHYaHMs ceaHca pabOTHI HaJl IPOSKTOM BBITIOJIHEHHYO paboTy HEOOXOIMMO COXPAHHUTH B (haiiie mpoekra ¢
pacuipenuem ".MDL". Dto MoxHO caenats yepes menio File>Save (@ain>Coxpanunts) niu File>Save

AS (Daiin>Coxpanuts Kak). [Ipu 3TOM Best uHgopmayus 0 IPOSKTe, BKITIOYAs JHATPAMMBI H CTICHU(HUKALIMH JIEMEHTOB,
OyZeT coxpaHeHa B OHOM (aiie.

JlaGoparopHas pabora 15. Pa3paboTka guarpaMMBbl KJIACCOB M PEAAKTHPOBAHUE NX CBOWCTB

OcobeHHocTH pa3paboTKu nuarpaMm kiaccoB B cpeae IBM Rational Rose 2003

Huaepamma xnaccog IBISAETCS OCHOBHBIM JIOTHIECKUM HPEICTABICHUEM MOJICIH U COACPKUT JeTaIbHYI0 HH(OPMAIIHIO O
BHYTPEHHEM YCTPOMCTBE 0OBEKTHO-OPHUEHTHPOBAHHOM MTPOTPAaMMHOM CHCTEMBI MIIH, MICTIONIB3YS COBPEMEHHYIO
TEPMHUHOJIOTHIO, 00 apXUTEKType MPOrPaMMHOM CHCTEMBI. AKTHBH3HPOBATH pabodee OKHO THarpaMMBbl K1dCcO8 MOKHO
HECKOJBKUMHU CIIOCOOAMHU:

° OKHO JJHarpaMMbl KIdCCO8 TIOSIBISIETCS 110 yMOJTYaHHIO B paboueM OKHE THarpaMMbl IIOCIIe CO3/IaHUsI HOBOT'O
MPOEKTA;
° LIENKHYTh Ha KHOMKE C M300pa)KEHUEM JIMArpaMMBbl KIACCO8 HA CIAHOAPMHOU NAHEU UHCIMPYMEHMOE;



) packpbITh Jloruueckoe npeacrasnenue (Logical View) B Opay3epe mpoekTa U ABaXIbI LIEIKHYTh Ha
nukrorpamme Main (I'naBhas);

° BBITIOJIHUTH ONEPaLHIo TiaBHoro Mexio: Browse>Class Diagram (O63op>/luarpamma kiaccos ).

[Ipn 3TOM MOSIBISIETCSI HOBOE OKHO € YHCTBIM PadoyuM JUCmoM AAArpaMMBbl K1ACCO6 U CTICIIHANIbHAS NAHENb
UHCMPYMEHMO8, COAEpIKalias KHOIKH ¢ N300paKeHueM Tpad)nuecKiX MPUMHTHBOB, HEOOXOJUMBIX 11 pa3paboTKu
IarpaMmsl kiaccog (tadm. 4.1). Ha3HadueHne OTIeNbHBIX KHOTIOK ITAHEIH MOXHO y3HATh TAK)K€ M3 BCIUTBIBAIOIINX
MOJCKa30K.

Ta6Jmua 4.1. Ha3naueHne KHOIOK CHeUMaIbHON TTaHeIn HWHCTPYMECHTOB AJId JUarpaMmbl KjJ1aCCOB

I'padpuueckoe BenabiBaromas
Ha3znayenne KHONKH
H300paKkeHne MOACKA3Ka
[ Selection Tool [IpeBpamaer n3obpaskeHne Kypcopa B OpMy CTPEIKH IS
MOCJIE/TYFOLIETO BBIACICHHS DJIEMEHTOB Ha JiarpaMme
AR Text Box JobasnseT Ha THarpaMMy TEKCTOBYIO O0JIACTh
= Note HoGapiseT Ha fuarpaMMy MpUMEYaHue
Anchor Note to Item Jlo6aBnsieT Ha AUarpaMMy CBSI3b MPUMEUYAHUSI C COOTBETCTBYIOIINM
: rpaduueckuM dIEMEHTOM AUarpaMMBbl
= Class JloGaBnsieT Ha qUarpaMMmy Kiacc
o Interface JobansieT Ha TUarpaMMmy uxmepgetic
r Unidirectional Association o6aBisieT Ha quarpaMMy HaIpaBICHHYIO dCCOYUAYUIO
- Association Class JToGaBIseT HA qUarpaMMy acCOyUayuIo Kiace
= Package JobaBnsieT Ha duaspammy naxkem
7 Dependency or Instantiates Jlo6aBisier Ha qUarpaMMy OTHOLICHHE 3aBUCHMOCTH
4 Generalization JobaBrnsieT Ha TuarpaMMy OTHOIIIEHHE 0000IIEeHUS
A Realize JobasnsieT Ha qUarpaMMy OTHOILIEHHE peai3aluu

Ha criertmansHOM TaHe M HHCTPYMEHTOB 110 YMOJTYAHHIO IIPUCYTCTBYET TONBKO YacTh MUKTOTPAaMM 3JIEMEHTOB, KOTOPHIE
MOTYT OBITh NCIIOJIB30BAHBI JIJIsl TIOCTPOSHHS JUATPAMMBI K1dcco8. JJo0OaBUTh KHOIIKH C TIMKTOTPAMMaMH JIPYTHX
rpaUgecKux JIEMEHTOB TaKUX KaK, HAllpUMep, OTHOIICHHUS arperaiii U KOMIIO3UINH, wabioH, Kidacc On3Hec-
CYLIHOCTb, YAPAGIAIOWUL KIACC, WIN YAAJIUTh HEHYKHbIE KHOIIKH MOKHO C TIOMOIIIBIO HACTPOHKH CHEUaIbHOM aHeIn
nHCTpyMeHTOB. COOTBETCTBYIONLIEE OUA102060€ OKHO HACTPOUKHU CIICIIMAILHOMN MaHEeIH HHCTPYMEHTOB JJIs

JMarpaMMBbl KIdCCO8 MOXKHO BBI3BAaTh aHAJIOTUYHO JIPYTUM HaHEIsIM C

MIOMOILIBIO onepayuu KOHTEKCTHOro Menio Customize (Hactpoiika) npu mo3uIHMOHMPOBAHUK Kypcopa Ha CIeUaIbHOM
TTaHeJ HHCTPYMEHTOB.

I[O6aBJ'IeHI/IC KJlacCa Ha ArarpaMmy KjaaCcCOB U PEAAKTUPOBAHUE €TO CBOMCTB

Jlnst noGaBiIeHus Kiacca Ha IHArpaMMy KIACCco6 HYKHO C TIOMOIIBIO JIEBOM KHOIKH MBILIH HAXKATh KHOIKY C
N300paXKEHHEM TIMKTOIPaMMBI KIacca Ha CIIEIUAIbHOM TaHe I MHCTPYMEHTOB, OTITYCTHTh JIEBYIO KHOIIKY MBIIIN 1
IIEJKHYTh JIEBOM KHOMKOM MBIIIM Ha CBOOOJHOM MeCTe pabodero JMCTa quarpaMmel. Ha quarpaMme mosiBUTCS
U300paKEHHE KIACCa ¢ MAPKEPAMU M3MEHEHHS €r0 TEOMETPUYECKHMX PA3MEPOB U MPEIJIOKEHHBIM CPEION UMEHEM T10
ymorganuo NewClass.



[Iponomxkast pazpaboTKy Mozean OaHKOMaTa B Ka4eCTBE CKBO3HOTO IPUMeEpa IPOEKTa, IOCTPOUM JUISl STOH MOJIEITN
CIIEAYIONIYI0 KAHOHWYECKYIO AUarpaMmy - Auarpammy xiaccos. C aToi 1esblo ClielyeT U3MEHHUTD MPEJIOKEHHOE 110
yMOJTYaHHIO uMs quarpammsl Main va narpamma knaccos ATM, a uMs JOOABICHHOTO HA IUArPaMMYy KAAcCcd -

Ha Tpanzakuus bankomara (puc. 4.1).
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Puc. 4.1. I[HarpaMMa KJIaCCOB MOACIIN OaHKOMAaTa IocJje ,HO6aBJ'IeHI/I$I Ha HEC KJIacca TpaHSaKHI/Iﬂ bankomara

[MTockonbky pa3padaTriBaeMasi MOJiellb OaHKOMaTa Ha HaYalbHbIX dTanax paOoThl HaJ| TPOEKTOM UCIIONb3YEeTCs I aHaIn3a
o01Ieit apXUTEKTypbl IPOEKTa U COTJIACOBAHUS €€ C Pa3IMYHBIMU YYaCTHHUKaMHU pabouei TpyIIbl, IMEHA KIdcco8, UX
aTpuOYTOB U OTlepalMii Juisl OOJIbILIEH HAITISTHOCTH U TOHUMAaHUS 33/1al0TCS Ha PYCCKOM SI3bIKE C po0enaMu 1
3aMUCBIBAIOTCS] CHMBOJIAMH KHPHUJUTULBL. B mocnenyomem no Mepe BBIIOIHEHHS IPOEKTa U peann3aliid MOJIEIH Ha
HEKOTOPOM $I3bIKE IIPOrPaMMHUPOBAHUSI, IMEHA COOTBETCTBYIOIINX K1ACCO8, aTPUOYTOB M Ollepanuii JOJKHBI OBITh
peoOpa3oBaHbl B CUMBOJIbI JIATUHHIIBL. [IpH 3TOM MMeHa 3THX 3JIEMEHTOB MOJIEJIH JI0JDKHBI OBITh 3arucaHbl 0e3 MpoOesoB.
B xoHTeKcTe ynpapisieMol MOJIENBIO apXUTEKTYPBI IIEPBYIO MOZEIb €Ille Ha3bIBAI0T HE3aBUCHMOI1 OT MIaT(hOPMBI
peanm3aiyy, a BTOPYIO - 3aBUCHMOH OT IIAT(GOPMBI peaTi3aliiH.

Just knacca Tpanzakius baHkoMara MOXXHO YTOUHHUTB €0 Ha3HAUEHHE B MOJICIIH C TOMOIIBIO YKa3aHHsl CTEPEOTHUIIa 1
MOSICHUTEJILHOTO TekcTa B (popme noxkymenTtanuu. C 3TOU I[eIbI0 JBOHHBIM MISTYKOM JICBOW KHOITKOW MBIIIH HA
n300paKeHUHU ITOTO KIdcca Ha AUArpaMMe UK B Opay3epe MpoeKTa cieqyeT OTKPBITh OUdi02080€ OKHO Clieln(pUKALUK
CBOHCTB 3T0TO KNacca (puc. 4.2) u Ha Briajake General (O6iue) BEIOpATh U3 BIOKEHHOTO

criucka Stereotype crepeotun entity (CymHocTb).
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Puc. 4.2. JInanoroBoe okHO crenu(uKauyu CBOHCTB Kiacca Tpanzakius bankomara npu BeIOOpe U3 BIIOKEHHOTO CITUCKA
cTepeoTHIa entity

Br160p AaHHOTO CTEPEOTHITa 03HAYACT, YTO COOTBETCTBYIOLIHUI Kidcc IPEIHA3HAYCH ISl XPaHEHHs HH(POPMAIIUU, KOTOpast
JIOJDKHA COXPAHATHCS B CUCTEME TIOCIIC YHUUTOKEHHS 00BEKTOB TAHHOTO Kidcca. Janee B CEKIHI0 JOKYMCHTAIHH
JAHHOT'O KIACCAa MOYKHO BBECTH IMOSCHSIOIMN TeKCT: "Mcnonb3yercst 1Jist CoXpaHeHuUsI HHPOPMAIIMHU O BBIMOJHEHHBIX
6aHkoMaToM TpaH3akuusax" U HaxaTh KHONKy Apply wnn OK, 4To0bl COXpaHUTh Pe3yNbTaThl PEAaKTHPOBAHHS CBOMCTB



BEIOpaHHOTO K1acca. [locne Ha3HAUCHHS CTepeoTHIa kiaccy 1pansaxyuss 6aHKOMAaTa TEKCT JAHHOTO CTEPEOTHUIIA B YIIIOBBIX
CKOOKax MOSIBUTCS BBILIC IMEHH JaHHOTO K1acca (puc. 4.3).

ional Rose - ATMmaodel - [Class Diagram: Logical Yiew / [lsarpamma . =10 x|
Fie Edit ¥iew Format Browse Report Query Tooks AddIns Window Help ==l %
Ded i R2eS& WO BREEDBE F¢ aadX
S ATHmodel & ul
#-(00 Use CaseView a0
© (03 Logical View i
# [ Companent View
#-[f0 Daployment View e
(28 Model Properties =]
<<gnlity==>
-
TpaH3akuMA BaHeowaTa
r
;"
=)
a
HCI'IOFEQHQ'[CE A7 COUPAHEHHA Li J e -
HHE GRS © ESINGAHEHHEY "
6W0hm0MTDEPIQQ"(UHﬁH -
g |
4] jafa)
For Help, prazz F1 Diefiadt Language: Analysis | A

Puc. 4.3. /IuarpaMmma KJIacCOB MOJIesId OaHKOMATa IMOCiie BRIOOpa cTepeoTHna s kiacca Tpansakius bankomara

Jst OTHeNBHOTO KIacca MOYKHO YTOUHUTB TaKKe U IPYTHE €ro CBOCTBA, TOCTYIHBIC Ul PSIaKTHPOBAHHS Ha

Brimaake Detail (IToxpoOHO) OKHA crienudUKaLny CBOKCTB 3TOTO Kiacca. Hanpumep, Ha 3TOi BKIIAJKE ¢ TIOMOLIBIO
BioxenHoro cricka Multiplicity (Kpamnocms) MOXKHO 3a1aTh KOTHYECTBO OOBEKTOB HIIH 3K3EMILIIPOB JaHHOTO KIdCCd,
JUISL 4eTo cleqyeT BEIOpaTh cTpOKy ¢ OykBo# n. JlaHHOE 3Hauenue 03HAYACT, UTO y Kaacca Tpanzaxyus GaHKOMaTa MOXKET
OBITH JTF000€ KOHETHOE YHCIIO K3eMILIIpOB (puc. 4.4). IToze BBoma ¢ umeneM Space (IIpocmpancmeo) CIyKuT st
yKa3aHHs 00beMa abCOFOTHOM WIT OTHOCUTENBHOM MaMsTH, KOTopas TpeOyeTcs, 1Mo OLeHKe pa3paboTyuKa, Uit
peanu3aniy Kaxa0ro 00beKTa JaHHOro kiacca. [IpUMEHNTENBEHO K paccMaTpUBaeMO MOJICIH 3TO 10./ie MOXKHO OCTaBUTh
IIyCTBIM.
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Puc. 4.4. InanoroBoe okHO criennuKauy cCBOWCTB Kinacca Tpanzakuns bankomara, oTkpeIToe Ha BKiaake Detail
(IToppo6HO)

Jlaymee MOXKHO 331aTh yCmouuue80Cmy Kiaccos B rpyine Beioopa Persistence. IIpu s3ToM BEIOOD

cBoiicta Persistent (YcroiuuBslii) 03Hagact, 4to uH@opmayus 06 00bEKTax JaHHOTO KIdcca AOJKHA OBITh COXpaHEHA B
cucreme. Beibop croiictea Transient (BpeMeHHBIH) 03HAYAET, YTO HET HEOOXOAMMOCTH COXPaHITh HH(POPMAIHIO 00
00BEKTaX NAHHOT'O KIacca B CHCTEME TIOCIIE 3aBEPIICHHS Pa0OThI MPOTPAMMHOTO MPWIIOKeHUs . [IpuMeHUTENpHO K
paccMmarpuBaeMoii MOJIENH ClieyeT BIOpaTh cBoiicTBO Persistent.

B rpymme Bei6opa Concurrency (ITapamieasHOCTS) MOXKHO CIIEIH(PHUINPOBATh YCIOBHS HA BOZMOKHOCTh peaTi3aliin
00BEKTOB IAHHOTO KAACCA B IAPAILICTBHBIX OTOKAX yIpaBieHus. [yt BIOOpa MOTYT OBITh HCIIOJIB30BAHBI CIICAYIOIINE
CBOMCTBA:



° Sequential (ITociegoBaTesbHbIH) - CBOWCTBO IO YMOTYAHHIO, KOTOPOE O3HAYAET, YTO OOBEKTHI K1acca OyayT

BECTHU ce0st HOPMAILHO TOJILKO IPH HAJTMYUH OJJHOTO NOTOKA YIPaBIICHUS, T. €. COOTBETCTBYIOIHE Ollepalii 00BEKTOB
JIOJDKHBI BBITIOJHATHCS TOCIIEI0BATEIbHO. B TO %Ke Bpemst ITpy HallW4nuu HECKOJIBKUX IIOTOKOB YIPaBJIEHHs CTA0UIIBHOE
MOBEJICHIE OOBEKTOB Kiacca He TapaHTHPYETCSL.

) Guarded (be3onacHslii) - 03HAYAET, YTO MPU HATMIHU HECKOJIBKUX MOTOKOB YIPaBICHUS 00BEKTHI Kiacca OyayT
BECTH ce0sl 0)KUAAEMBIM OT HUX 00pa3oM. s 3T0oro 00BEKTHl B Pa3IMYHbIX OTOKAaX JOJDKHBI B3aUMOJCHCTBOBATh IPYT €
JIPYTOM JUISl TOTO, YTOOBI TapaHTHPOBATH OTCYTCTBUE KOH(IMKTA MEXKIY HUMH.

° Active (AKTUBHBIH) - O3HaYaeT, YTO K1dcC NOIDKEH UMETh CBOI COOCTBEHHBII OTOK yIIPaBIICHUSL.

° Synchronous (CHHXpOHHBII) - 03HaYaeT, YTO 00BEKTHI KIdcca OYAyT BECTH cebsl 03KHIAEMBIM OT HUX 00pa3om
TIPY HAJIMYUHU HECKOJIBKUX TIOTOKOB yIipaBieHus. [Ipu 3ToM HeT He0OXOJMMOCTH BO B3aUMOJACHCTBUN OOBEKTOB B
Pa3IHYHBIX IOTOKAX YIPaBICHHS, OCKOIBKY OOBEKTBI JAaHHOTO K1dCCd MOTYT CAaMOCTOSTENIBHO pa3periaTh BO3MOXKHBIC
KOH(IIUKTHL.

st Toro, 4ToOBI crienudUINPOBATh KIace KaK aOCTPaKTHBIH, T.e. He MIMEIOIINI 3K3eMIUIIPOB, ClIeAyeT Ha 3TOH ke BKIIaKe
BBICTAaBUTh ~OTMETKY B  cBoiicTBe Abstract (AOctpakTHelil). IlpuMeHHTENnBHO K paccMaTpUBaeMOH — MOJCIH
st knacca Tpanzaxkyus GaHKOMaTa — cledyeT — BHIOpaTh  cBoiictBa Persistent m Sequential, a  ormerky — mis
cBoiictBa Abstract octaBuTh mycTOM.

Crenyer 3aMeTUTh, YTO [UIs MPEIOTBPAIEHHS TOTepH HHPOPMAIHHK O pa3padaThiBAEMOW MOJIEIHU U PE3yJhbTaTOB
PEelaKTHPOBAHUS CBOUCTB ee rpaMuecKuX dJIEeMEHTOB HEOOXOAMMO TIEPHOTHUECKH COXPAHATh MOJIEIb BO BHEIIHEM (haiire.
J171st 5TOTO Clie/IyeT BBIMOIHUTE Onepanuio riaBHoro mento: File>Save (@ainr>CoxpaHuTb) WK HaXaTh KOMOUHAIHIO
knasuur: Ctri+S. JIist 5Toii ke 1enu CiyKHUT COOTBETCTBYIOIAsI KHOIIKA HA CTNAHOAPMHOL RAHENU UHCIMPYMEHMO8 (CM.
Tabm. 1.1).

CTepeOTI/IHLI KJIaCCOB 1 HUX rpa(bnquKoe peaACTaBJICHUC

Ha paspabaTbpiBaeMoii [uarpaMMe Kiaccog BIOpaH TEKCTOBBIM CIIOCOO N300paskeHMs CTEPEOTHIIOB KAACCO8, TP KOTOPOM
CTEPEOTHII 3alMCHIBACTCS B YITIOBBIX KaBBIYKAX BBIIIE UMEHH COOTBETCTBYIOLIETo Kiacca. [Ipoepamma IBM Rational Rose
2003 ro3BosIsieT albTEPHATHBHO IPEJICTABIATH CTEPEOTHITHI B (pOpMe CelHanbHBIX IpapuIecKux n300pakeHu (Kak B
Opay3epe mpoekTa) Wi B (hopMe HeOOJIBIINX JIEKOPATUBHBIX 3HAYKOB B BEPXHEW CEKLUH NPSMOYTOIBHUKA KIdCca Ha
Jrarpamme, a Tak’ke BOOOIIe 0TKA3aThCs OT U300paskeHHsI CTEPEOTHIIOB.

W3meHuTh n300pakeHre CTePeOTHITa A1 OTACIBHOTO Kidcca MOXKHO, HAllpUMEp, C TIOMOIIBIO OJHOH U3 BIOKEHHBIX
ormeparuii KOHTEKCTHOTO Mento. Options>Stereotype Display (ITapamerpsr>H300paxenue crepeoTniia). B kauectse
puMepa MOXHO NPeJICTaBUTh n3obpaxeHue kiacca Tpansakuus bankomara B popMe crienmanbHOi rpaduueckoi
MUKTOrpamMMbl crepeoTrna. C 3TOH IeIbI0 CSIYET BRITOJHUTD ONEPAIlni0 KOHTEKCTHOTO Mento: Options>Stereotype
Display>Icon (ITapamerpsr>H300paxenue crepeotuna>IInkrorpamma). CooTBeTCTBYyIOLICE rpaduueckoe H300paKeHue
crepeotuna <<entity>> mus xracca Tpanszakiust bankomara B popme MUKTOrpaMMbl OYAET UMETh CIIEAYIOIINI BUJI (pHC.
4.5, a).

Jlns cpaBHEHHMST MOKHO BBIOpaTh n3o0paxenue kiracca Tpansakuus bankomara B opMe 1eKOpaTHBHOTO TpaduuecKoro
crepeotrna. C 3TON LENbIO BHITIOIHAM OIEPaLlI0 KOHTEKCTHOTO Menio: Options>Stereotype

Display>Decoration (ITapamerpsr>H306paxenue crepeoruna>exopanus). COOTBETCTBYIOIIEE rpaduieckoe
n3o0paxeHue crepeorumna <<entity>> mus kracca Tpauzakuust bankomara B popMme gexopaiui OyaeT UMETh CIeAyFOIInit
BuJ (puc. 4.5, 6).

@,

TpaHzakuuAa BaHkomaTa

TpaHzakyMA BaHkomaTta
Puc. 4.5. I'papuaeckune criocoOs! n300pakeHus crepeornna <<entity>> s kinacca Tpansakmus bankomara

W3MeHuTh n300pajkeHre CTEPEOTHIIOB OJHOBPEMEHHO JUIS HECKOJIBKHUX KIACCO8 TUArPAMMbI MOXHO C TIOMOIIBIO OJHOH U3
BJIOYKEHHBIX OTIEpallHii TI1aBHOTO Menio: Format>Stereotype Display (®opmar>H306paxkenue crepeoTunon). B atom
cirydae HeoOXOIMMO BBIICIUTE BCE KIIACCH MOJICIH B OKHE MArpaMMBI KIACCco8 WU B Gpay3epe mpoekTa. JIiist BBIICICHUS
IPYIIIBI KIACCO8 HA TUarpaMMe Wik B Opay3epe MpoeKTa CiaeayeT, yaepkuBas Haxkaroi knasumry Ctrl wiu Shift na
KJIaBHATYyPE, MOCIIE0BATEIILHO MIEIKATh Ha UX U300paKEHUH JIEBOU KHOTIKON MBIIIIH.



BbiaenuTs Bee rpaduuecKue SIeMEHThI Ha JUAarpaMMe KIaccog, TAKKe Kak U Ha 000 Apyroi quarpaMMe MOZIEIH, MOKHO
C TIOMOIIIBIO BHIMOJHEHUs onepayuu raaBaoro menio: Edit>Select All (PenaktupoBatue™>BrieauTh BCe) UK C TIOMOIIBIO
koMmOuHarmy xiasun Ctrl+A. Cnenyer OTMETUTb, 4TO BBIOOP TOTO WIIM HHOT'O CHOCO0a M300paskeHUs

CTEPEOTHUIIOB KIACCO8 HA INATPAMME KIdCCO8 ONPEACISETCS Pa3pabOTYMKOM UCXO/IS U3 €ro JINYHBIX IPEANOYTCHHN, U HEe
OKa3bIBACT BIHSHUS HA COJCPIKATEIBHBIN aCHEKT JIOTHYECKOTO MPEICTABICHUS MOICIIH.

[Iponomxast pa3paboTKy Mozenn OaHKOMara, J00aBUM Ha TUarpaMMy BTOpoii kzacc ¢ umeneM Konrpomiep bankomara,
IJISL KOTOPOTO B OKHE CreHU(UKAIMU CBOWCTB BeIOepeM cTepeotun control ( ynpasisiowuil kiacc ), a B Ka4ecTse
JOKYMEHTAIIH BBeJleM TeKCT: "Peanmm3yer loruky QyHKIHMOHHpOoBaHU OaHkoMara'. IIpu s3ToM aTpulOyTHI U onepayuu y
JaHHOTO Kidcca OynyT OTcyTCTBOBaTh. COOTBETCTBYIONIMH ()parMEHT TUATPAMMBI KIdCCO8 TIOCIIEe

nobasneHus ynpasisiowezo kiacca Konrposnep bankomara Oyaet uMeTh ciaenyromuii Bug (puc. 4.6).
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Puc. 4.6. dparmeHT auarpaMMbl KJIaCCOB MOZETH OaHKOMAaTa rocie qobasineHus Ha Hee kiacca Konrponep bankomara

Ipomomxkast pa3paboTKy Mojien OaHKOMATa, J0OABUM Ha JHarpaMMy TPETHil Kiacc ¢ UMEHEM Y CTPOMCTBO YTEHHSI
KapTOYKH, JIIsl KOTOPOTO B OKHE crielu)uKaIuy CBOWCTB BbiOepeM crepeotun boundary ( epanuunsiii knace ).
HpI/IMeHeHI/Ie 3TOTr0 CTepeOTI/IHa O3Ha4acT, 4To )IaHHBIﬁ Kjlacc HaXOaUTCA Ha FpaHI/ILIe MO}IeHI/IpyeMOﬁ CHUCTCMBI, B KAYCCTBC
KOTOPOM paccMaTpuBaeTCs Mojiellb Oankomara. [1ocie 3TOro B CEKIMIO JOKYMEHTAIMH JAHHOTO KIACCd MOYKHO BBECTH
MOSICHSAIOIMH TeKCT: ""Y cTaHaBIMBaeTCst Ha OaHKkoMare'.

[Hanee cnenyer no6aButh kracc ¢ umeneM IKontposnep banka, 1uist koToporo BeIOpaTh

crepeorun Interface ( Humepdeiic ), o3navaroriuii, uTo OGaHKOMAT TOJIL3YETCs ycyramu banka npu 06paboTKe CBOUX
TpaH3aKIHid. 3aMeTHM, UTO MEePBOI OYKBOW B MIMEHU 3TOTO KIacca SABISETCs aHrauiickoe "I", KoTopoe CIIyKHT B

si3pike UML muist ykazanust unmepgetica. CooTBETCTBYIOIIMH (parMeHT JUarpaMMBbl K1accog ociie T00aBIeHus Ha
Hee kraccog Y cTpoicTBo uTeHust kaprouky u IKonrposutep banka 6yzner nmers cienyromuii Bua (puc. 4.7).
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Puc. 4.7. ®parMeHT auarpaMMbl KJIACCOB MOAENN OaHKOMarTa rocie 100aBlICHHs Ha Hee KJIacCOB Y CTPOMCTBO YTEHUS
kapTtouku U Konrponep bankomara

[IpakTryeckue EUCTBUS MO0 JOOABICHUIO aTPHOYTOB U OTIEPAIUH KIdCCO8, PEIAKTHPOBAHUIO X CBOHCTB, IO JOOABICHUIO
OTHOIIEHHH B TIPOIIECCE MPOAOIDKEHHS Pa3pabOTKH JUAarpaMMBI KIdCco8 UL MOIETH OaHKOMAaTa, a TAK)Ke OKOHYATEITbHEIH
BUJI AMArpaMMBbl KIdccos JUTs pa3padaTsiBaeMoii Mojienn 0aHKkomara OyAyT paCCMOTPEHBI B CICAYIOIINX JICKIHSX.

J'[a6opaT0pHa;1 pa60Ta 16. Pa3pa60TKa JIMarpaMMBbl KOOIIepaIy U PEAAKTUPOBAHUE CBOWCTB €€ DJIEMEHTOB.

Jluazpamma xoonepayuu SBISIETCS Pa3HOBUAHOCTBIO Quazpammyl g3aumodeticmaust, u B Kourekcre si3bika UML onmceiBaet
JMHAMUYECKHU I aCTIeKT B3aUMOJICHCTBHUS 00BEKTOB MPHU PeaM3alliK OT/ASIbHBIX BAPUAHTOB KCHONIb30BaHus. ObIine
PEKOMEHIAINY 10 TIOCTPOCHUIO TUarpaMMbl Koonepayuu ObUTA PACCMOTPEHHI B JIeKIUU 7 Kypca "OCHOBBI 00beKmHO-
opueHmuposanro2o modenuposanus B Hotaiuu UML". AkTuBU3upOBaTh pabouee OKHO AUarpaMMbl Koonepayuu B
mporpamme |BM Rational Rose 2003 M0>XHO HECKOIBKUMH CIIOCOOAMH:

° [lenxHyTh Ha KHOTIKE C M300paKEHUEM OUASPAMMbL B3AUMOOECMBUs Ha CMAHOAPMHOU NAHEIU UHCMPYMEHMO8 N
BBIOpATh JJIsl IOCTPOCHHS HOBYIO AUArpaMMy KOONEpayuu.

° BrinonHuTh onepanuio riaaBHoro MeHto: Browse — Interaction Diagram (Bbpaysep — Huarpamma
B3aUMO/ICHCTBUS) ¥ BBIOPATh ISl IOCTPOCHHS HOBYIO IUArpaMMy KOOnEpayuu.

° BBINOIHUTH ONEpALIIo KoHTeKeTHOro Menio: New ~ Collaboration

Diagram (Hosas % Jluarpamma koonepayuu) JUisi IOTHYECKOTO PEICTABICHHS WK TIPE/ICTABICHNS BAPHAHTOB
UCIIONIb30BaHMs B Opay3epe MpoeKTa.

[Ipu 3TOM MOSIBNISIETCSI HOBOE OKHO € YHCTBIM pabouuM JUCMOoM AAATPaMMBl Koonepayuy ¥ CTIelIUaNbHast naHeib
UHCIPYMEHmMO8, COZIepXKalllasi KHOTIKH ¢ N300pakeHHeM rpadMueckux NPUMHUTHBOB, HEOOXOAUMBIX IS pa3padOTKH
nuarpammsl koonepayuu (Tabi. 7.1). HazHadueHne OTAeNbHBIX KHOTIOK TAHETIN MOYKHO y3HATh M3 BCIIBIBAIOIINX ITOJICKA30K.

Tabnmmna 7.1. HasHaueHne KHOIIOK CIIEIHaIbHOM IMaHeId HHCTPYMEHTOB JHAarpaMMBl Koonepayuu

I'padpuueckoe BenubiBaromast
Ha3nauenue KHONKH
u300paxeHue NMOJICKA3Ka
[ Selection Tool Ipespariaer uzobpakeHue Kypcopa B GopMy CTPEIKH IS TOCIEAYOIIETO
BBIJICJICHNUS 2JIEMEHTOB Ha iarpamme
Text Box JloGaBisieT Ha quarpaMMy TEKCTOBYIO 00J1acThb

iR ‘



= Note JloGaBmnseT Ha quarpamMmy npuMedaHue
Anchor Note to Item  J[oGaBisieT Ha quarpaMmy €436 IPUMEYaHHS C COOTBETCTBYIOLIHM
: rpaguIecKUM SIIEMEHTOM JHArPaMMbl
= Object JobaBisieT Ha AUArpaMMy 00beKm
=, Class Instance JloGaBisieT Ha IHarpaMMy 3K3eMIDLIp Kiacca
e Object Link Jlo6GaBisieT Ha AUArpaMMy C6:3b
0 Link To Self JlobaBiisieT Ha TUATPaMMYy pe@ieKCUBHYIO C853b
& Link Message Jlo6aBiisieT Ha c6513b TUATPAMMBI IPIMOE CO0OUeHUe
& Reverse Link Message lo0aBisieT Ha c6513b AUArPAMMBI 00paTHOE coobUeHUe
. Data Token Jlo6aBisieT Ha ¢6513b TUArPAMMbI JIEMEHT MPSIMOTO MOTOKA JTAHHBIX
Vs Reverse Data Token  JTo0aBisieT Ha ¢63b AMATPAMMBI 3JIEMEHT OOPATHOTO MMOTOKA JaHHBIX

Ha crienmanbsHO# maHe I HHCTPYMEHTOB 710 YMOTYaHUIO IPUCYTCTBYIOT MPAKTHUECKH BCE KHOIKH C MTUKTOTPaMMaMHt
AJIEMEHTOB, KOTOPBIE MOTYT OBITh UCIIOJIL30BAHBI [UIsl [IOCTPOCHUS JarpaMMbl. B JaHHOM JIEKIIMU B KauecTBE MpUMepa
paccMaTtpuBaeTcs MpoIece MOCTPOCHUS AUarpaMMbl Koonepayuu, KOTopast IpeICTaBIsAeT co00H peann3anuio BapuaHTa
ucnonb3oBaHusd CHITHE HAUTMYHBIX IO KPEANTHOM KapTOUKe MPUMEHHUTENBHO K pa3pabaThIBaeMOMY ITPOEKTY CHCTEMBI
ynpasieHus: 6ankomaroM. B Monenu naHHas ouacpamma koonepayuu COOTBETCTBYET 3TOMY BapHaHTY HCIIOIb30BAHUS U
MOXeET OBITh pa3MelIeHa B PEICTAaBICHUH BapuaHToB ucroib3oBanus ( Use Case View ). [Tocie akTHBU3aLUK HOBOMH
JIMarpaMMbl Koonepayuu OJHAM W3 OMMCAHHBIX BBIIIE CIIOCOOO0B ClIeAyeT B KAYeCTBE MMEHH JJAHHOH JTHarpaMMbI 33/1aTh:
CHATHE HAIMYHBIX 710 KPEAUTHON KapTOUKe.

B obmem cirydae paboTa ¢ tuarpamMMmoit koonepayuu COCTOUT B T00aBICHUN 00BEKTOB, C6A3ell U CO0OUeHuUll, a TAKXKE
PEIaKTUPOBAaHUU HX CBOUCTB. [Ipy 5TOM M3MEHEHHSI, BHOCUMBIC B JMAarpaMMy Koonepayuu, aBTOMaTHIECKH BHOCSITCS
B duazpammy nociedo8amenbHOCmu, 9T0 MOXKHO YBUIETh B JTF0O0OH MOMEHT, aKTHBU3HPOBAB MOCIIEIHIOK HAKaTHEM
KkinaBumy <F5>.

I[O6aBJ'IeHI/IC 00beKTa Ha AuarpaMmmy Koomnepauuu U peIaKTUpPpOBAHUC €TO CBOICTB

J106aBUTh 0O6Bexm Ha UarpaMMy KOOnepayuu MOXKHO CTaHIAPTHBIM 00pa3oM C HOMOIIBIO COOTBETCTBYOIIEH KHOIKH Ha
CrHeluanbHOM MaHeu HHCTpyMeHToB. O/IHaKo, B Cllyyae HaJlM4YKs IIOCTPOSHHOW paHee ouazpammbl Kiaccog, doinee
yIOOHBIM TIPEICTABIISICTCS CIeAyIOIUi crioco0. B Opay3epe npoekTa BBIIEIUTh HEOOXOAUMBINA KIdCC U, YIACPKUBAs
Ha)KaTOW JIEBYIO KHOIIKY MBIIITH, IEPETANIUTh N300pakeHIe MUKTOrpaMMBI KJlacca U3 Opaysepa Ha

cBOOOIIHOE Mecmo pabouezo nucma TAATPaAMMEI Koonepayuu. B pe3ynbraTe 3THX NeHCTBUN Ha

JMarpaMMme Koonepayuu MosIBUTCS M300paXKeHUE 00bekma ¢ UMEHEM Kilacca U MapKepaMu M3MEHEHHsI €ro reOMETPUUYECKHX
pa3mMepos (puc. 7.1).
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Puc. 7.1. I[HarpaMMa Koomepanuu mocjie ,I[06aBJ'ICHI/I$I Ha Hee aHOHUMHOI'0 00BEKTa Klacca yCTpOfICTBO YTCHUA KaPpTOYKH

I1o yMoIT4aHUIO KXIbIil 100aBIsIEMbIil 06bexm cauTaeTcsi aHOHUMHBIM. [Ipy HEOOXOAMMOCTH MOKHO 33/1aTh COOCTBEHHOE
umst 06vexma, U1 4eTo ABOMHBIM IIETYKOM Ha N300pakeHUN 00bekma Ha TuarpaMMe Koonepayuu cieryeT
BEI3BATh OUAI02080€ OKHO CBOMCTB 3TOTO 0Owvexma (puc. 7.2).

BY obiect specification for Untitled 2l
General I
Mame: ||
Class: IHcrpoﬁn:TBo UTEHHA KAPTOYEH ﬂ

Documentation:

 Persistence

= Pearsistent " Gtatic & Transient

[ Multiple instances

0K I Cancel | Lpply | Erowsevl Help |

Puc. 7.2. JInanoroBoe 0KHO crienn(pUKAIIIH CBOWCTB 00BEKTa Ki1acca Y CTPOWCTBO YTEHUS KAPTOUKH

Kaxk BunmnHO 13 PacCMOTPEHHUA 3TOTO OKHA CBOﬁCTB, JUIsT obvekma BBI6paHHOFO Kj1acCa MOKHO 3a/1aBaTh: COOCTBEHHOE
nMs 06’b€7<'ma, 0COOEHHOCTH €T0 peam3ani 1 MHOKECTBECHHOCTD OK3EMILIAPOB.

I'pynna coiicts Persistence (Vcemouiuueocme) npenHasHadeHa s crieiipUKalul YyCTOHYUBOCTH 00BEKTOB
COOTBETCTBYIOIIETrO Knacca. [Ipu aToM cgoticmeo Persistent (VcroiturBelil) o3Havaer,

4910 ungopmayus 06 06vexmax TAHHOTO Kilacca OJKHA ObITh COXpaHeHa B CUCTEME HEKOTOPHIM TOIXOSIINM CIIOCOOOM.
CaoiictBo Static (Cratuueckuii) 03Ha4aeT, 9T0 COOTBETCTBYIONIHI 00beKkm COXPAHIETCS B TAMSTH KOMITBIOTEPA B TCUCHHE
BCEro BPEMEHH PabOThI IPOrpaMMHOro npriiokenust. CpoiicTBo Transient (BpemeHHbI#)

COOTBETCTBYIOIINH 00beKm XPaHUTCS B IAMSATH KOMITBIOTEPA B TEYEHHE KOPOTKOTO BPEMEHH, HEOOXOMMOT0 TOJIBKO JIJIs
BBINOJTHEHMS ero onepanuid. [I[puMeHuTensHo K paccMaTpuBaeMoit i1t oO0vexkma Kiacca Y CTpPOHCTBO UTEHHUS

KapTOYKH MOJIIIH Clie/IyeT BhIOpaTh cBoiicTBO Persistent.

IIpu HEOOXOIUMOCTH MOXKHO MPEICTABUTH 00bekm B (popMe mynbmuobdvekma. JIas 3TOro clieayeT BEIOpaTh OTMETKY
y ceoticmea Multiple instances (Heckonbko sx3emmisipoB). OnHaKo st 06bexma Knacca Y CTpOUCTBO YTEHHS
KapTOUYKH 3TO CBOMCTBO CIIE/IyeT OCTABUTH MYCTHIM, TOCKOJIBKY JTAHHBIH 06beKkn TIPUCYTCTBYET B MOJIEITH B €IMHCTBEHHOM

IK3EMILISIpE.

I[O6aBJ'IeHI/Ie CBA3U U pCAAKTUPOBAHUC €€ CBOICTB



I[J'IS[ I[O6aBJ'IeHI/I${ cesA3U MCKAY MPCABAPUTCIIBHO PA3MCIICHHBIMU Ha AUAarpaMme obwvexmamu HYKHO C TOMOUIBIO JIEBOU
KHOTIKW MBI HaXXaTb KHOIIKY C I/I306pa)KGHI/IeM C643U Ha CHCHHaHBHOﬁ HNaHeJIM UHCTPYMCHTOB, OTIIYCTUTD JICBYIO KHOIIKY

MbIIH, IEJIKHYTb JIEBOI KHOIKOM MBIIIIM Ha 1/1306pa>1<eH14H OJJHOT'O obvekma Ha AuarpaMme 1 OTITyCTUTL €€ Ha

n300paKeHHHU APYroro obovexkma. B pesynbpraTe 9THX AeicTBHI Ha AHarpaMMe NOSBHTCS H300pakeHUE ¢643u, HAIIPUMeED,

coequHSIONIeH 00vexm knacca Knment barkomara (akTepa) ¢ 00beKTOM Kiiacca Y CTpOHCTBO YTEHHS KapTOUkh (puc. 7.3).
[TockonbKy KHOTIKA C M300pa)kKeHHEM aKTepa OTCYTCTBYET Ha CIeLHaIbHOM NaHeJIn HHCTPYMEHTOB
JHarpaMMBbl Koonepayuu, COOTBETCTBYIOIUN 00bexm ClielyeT IPeJBapUTeNIbHO IOMECTUTh Ha IUarpaMMy CIIoCOO0OM
HepeTacKUBaHUs IUKTOrPaMMBI akTepa 13 Opays3epa IpoeKTa.
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Puc. 7.3. lnarpamma Kooriepanuy mocie 100aBieHns CBI3M MeXy 00bekToM kiacca Kiment bankomara (aktepom) n
00BEKTOM KJ1acca Y CTPONHCTBO YTEHHS KapTOUKH

Ilo YMOJIYaHUIO KaxJaas Z[O6aBJ'IHCMaH C6513b CIUTACTCS AaHOHUMHOM. HpI/I HCO6XOHI/IMOCTI/I MOXXHO 3a71aTh UM Ce43U C

TIOMOIIBIO ANAJIOTOBOTO OKHA CHEU(HUKAIIMK CBOMCTB TaHHOU cga3u (puc. 7.4).

Link Specification for Untitled

General | Meggagegl

2 x|

M ame: I
Ageoc; Iunspecified j
— Supplier wizibility — Clignt wizibility

¥ nspecified ¥ nspecified

" Field " Field

" Parameters " Parameters

" Local " Local

" Global " Global

[ Shared [~ Shared

Fole: Fole:

Cancel Apply Browse = Help




Puc. 7.4. JluanoroBoe 0KHO peJaKTUPOBAHUS CBOMCTB CBA3U

KpoMe UMEHH c6:3u MOKHO TaKkiKe 3alaTh: UM accoyuayuu, BATAMOCTb COOTBETCTBYIOIIEH Mapbl 0OBEKTOB U HAJTHMYUE
ob6uux poneit. OnHako OoJee BaKHOI npeacTaBisieTcs caeayromias Bkiaaaka Messages ( coobwenus ), cyxamas ams
crelubUKAIN cOOOUeHuUil, IePEaBAEMbIX MEXIY COOTBETCTBYIOIICH Mapoil 00BEKTOB.

JloGasneHre cooOIIeHNs ¥ pelaKTUPOBAHNE €TO CBOMCTB

Jo6aBUTh coobuyenus Ha qUarpaMMy Koonepayuy MOKHO HECKONbKUMU criocobamu. CTaHIapTHBIHM criocol 3akiouaercs B
HCIIONB30BAaHUHU KHOIKH C IUKTOTPAMMOM coo0ujenus Ha CIeaIbHOM ITaHeIn HHCTPYMEHTOB. B aToM ciydae
HEO0XO0IUMO JIEBOI KHOTIKOW MBI Ha’KaTh KHOMKY C H300pakKeHHEM IIPSIMOTO HIIH 00PaTHOTO cooOujeHus Ha
CIICLMAJIbHON ITAaHEIN HHCTPYMEHTOB, OTITYCTHTH JICBYIO KHOIIKY MBIIIH, IEIKHYTH JICBOH KHOIKOW MBIIIN Ha N300paKeHUH
JIMHUM C653U HA TUarpaMMe U OTIIYCTUTh ee. B pe3ynbraTe a3TuX JeicTBUI Ha AMarpaMMe psiioM C JIMHHUEH c6:13u MOSBUTCS
n300paXeHne CTPEIIKH coo0ueHUs.

OpnHako 0oJee YI0OHBIM MPECTaBIASTCS CIIOC00 J00ABICHUSI COOOUieHUTl C TIOMOIIIBIO THATIOrOBOI0 OKHA CBOMCTB cési3ell.
J1J1s 3TOr0 JBOWHBIM INEITYKOM Ha JIHHUU C6513U BBI3BIBACTCSI OKHO €€ CBOWMCTB M PACKPBHIBACTCS

BkiIaaka Messages ( coobwenus ). Tlocse 3TOro caeayeT BBITOJIHNTD ONEPaIni0 KOHTEKCTHOTO Menio Insert To (Bcrasuth
B HAIPABJICHHUH), B PE3yJIbTATE YEr0 MOSBISACTCS BIOKEHHBIN CNUCOK C MIPEATI0KEHHEM BBIOPATh OJIHY U3 ONeparuii
LIEJIEBOTO KJIacca A CIICUUKAIINA UIMEHU coobuenus (puc. 7.5).

Link Specification for Untitled d |

General Meszages |

| sequence | Message Name | Receiver Dbjsct
7 I j - UeTpoRcTED YT

ophame

ANOEMPOBATE KPEAMTHYD KapTouky| |
BEPHYTE KPELMTHYKD KapTouky( |
MPOYKT ATE MAEHTHBUEATOP kapTouku| |

npodeTate [AH-koal |

1] | ]
[F I Cancel Apply Emwsevl Help |

Puc. 7.5. JInanoroBoe okHO 100aBIeHNS COOOIIEHNUS ISl BRIOPAHHOM CBA3H

st paccmarprBaeMoii Mozieny OaHKoMara JUisi IEPBOTO Co0OujeHst CIIEIyeT BHIOPATh ONEPAIHIO MPOYUTATh
naeaTudukarop kaprouku(). [locie BeIOOpa onepayuu 1y JaHHOTO cooOujeHus OHO NOOaBIsAeTCA

B CHUCOK CO0OWenutl TAHHOM ¢6513U, a PSAJOM C JIMHUEH 6531 Ha TUarpaMMe Koonepayuu TOSBUTCS CTPeJIKa C HOMEPOM U
HAMEHEM 3TOTO coobwenus (puc. 7.6).
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Puc. 7.6. Inarpamma koormnepanuu mnocie 100aBlIeHUs CBI3U MEX Iy 00bekToM kiacca Kient bankomara (akrepom) u
00BEKTOM KJTacca Y CTPOMCTBO YTCHUS KapTOUKH

KpomMe uMeHH coobuyenua MOXKHO TaKxKe 3aJaTh Cepeomun CHHXPOHU3AIMU U 4acTOTy nepenadu. g 3Toi nenu cienyer
BOCIIOJIb30BAThCS TMAJIOTOBBIM OKHOM crielduKaIm cBoicTB coobuenuii (puc. 7.7), KOTOPOE MOXKHO OTKPBITH JABOMHBIM
ILIETYKOM Ha MMEHH coobuenus B CIICKE paccMaTpuBaeMoii Bkiaaaku Messages okHa crienuduKkaiyy cBOMCTB cés3u.

Message specification for npouHTaTE K ed |

General Detail

— Synchronization
{* Simple
" Synchronous
i~ Balking

= Timeout
" Procedure Call

" Asynchionous
" Return

— Frequency
' Aperodic

i~ Periodic

k. I Cancel | Apply | Eruwsevl Help |

Puc. 7.7. lnanoroBoe 0KHO CIeNN(UKAIIIHA CBOWCTB COOOIICHHS

ITpynna cBoiicte Synchronization (Cuuxponu3saiiusi) npeaHa3HaueHa JUIs ONpPeAeIeH s CII0C00a CHHXPOHU3AIMN
nepeaBaeMoro coooujenusi. [Ipu I3BMEHEHNH 3TOTO c80licmea N3MEHSIETCs rpaduIecKoe N300PaKEHNE CTPEIIKU
COOTBETCTBYIOILETO cO0OueHUs. XapaKTepUCTUKA OTIESIbHBIX CBOMCTB CHHXPOHHM3ALUN cooOweHul ¥ Tpaddeckoe
n300pa’keHre COOTBETCTBYIOIINX CTPEIIOK cooOweHuti IPUBOIUTCS B cleayromeii Tadmure (Tadm. 7.2).



Tab6mura 7.2. XapakTepuCcTHKa CBOMNCTB CHHXPOHHU3AIIUU COOOIEHIMI

I'padgnueckoe
HasBanue cBoiicTBa H300paskeHne Hasnauyenue cBoiicTBa
CTPeJKH

Simple (ITpoctoe) S JlanHOE CO0OUyeHUe BBITIOMHICTCS B OJTHOM NOMOKE YNPAGICHUSL.
310 c6oticmeo 3aaeTcs JOOABIIEMOMY Ha AUATPaMMy COOOUjeHUIO TIO
YMOJTYaHHIO

Synchronous (CuaxpoHHOE) e [ocne mepenaun TaHHOTO cOOOWeHUs KIINSHT 0KUTAET OTBETA OT
00BEKTa-TIPUEMHHKA O PE3YIIbTATE BHITIOIHEHHUS COOTBETCTBYIOIIECH
ornepanuu

Balking (C orka3om) — = IMocne mepexayun aHHOTO co0bWeHUs OOBEKT-TIPHEMHHUK OTKA3bIBACT
KJIMEHTY B BBINIOJHEHUH COOTBETCTBYIOLIEH OIIEpalMH, €CIIM OH 3aHST
BEITIOJTHEHHEM JAPYTHX OMEepaIii

Timeout (C oxunanuem) 'D_; [Tocne mepeaayn TaHHOTO cO0OWeHUsT OOBEKT-TIPHEMHUK MOXKET
MIOMECTUTD IaHHOE COOOWeHIe B OUepeib C OTPaHMYEHHBIM BpEeMEHEM
OXUJaHUs, €CJIN OH 3aHAT BBIIIOJTHCHUEM APYTUX onepaunﬁ

Procedure Call (Bezos - KineHT nochuiaeT AaHHOE coobuyenue 00beKTy-TIPUEMHUKY U, YTOOBI

MPOLIEAYPHI) TIPOJIOJKUTE CBOIO PabOTy OXKHAAET, IOKA BCS NAIbHEHIIIAs BIOXKECHHAS
TIOCJIEI0BATENILHOCTD coobuenuli He OyaeT o0paboTaHa MPUEMHUKOM

Asynchronous (AcuHXpOHHOE) —— = KimenT noceutaet 1aHHOE co0OWeHue i IPOJOIDKAET CBOIO PadoTy, HE
OXHJast HOATBEPXKICHUS OT 00bEKTa-IIPUEMHHUKA O MOJTYICHHN
9TOro coobuyenus. IIpu 3TOM COOTBETCTBYIOIIASI ONIEPAIsl MOXKET ObITH
KaK BBITIOJTHEHA, TaK ¥ HE BHIITOJHEHA

Return (Bozgpar)  ----- = JlanHOE Cco0b6WeHue TTOChUTAETCS KIUEHTY TI0Ce OKOHUYaHUS
BBIMTOJTHEHHS BBI30Ba MPOLELYPhI

Tpynna cBoiictB Frequency (Yacrora) npenHa3zHaueHa [T yKa3aHUS IEPUOIIYSCKOTO XapaKkTepa Mepeaadl coooueHusl.
Ipu U3MEHEeHUH ITOTO C8olicmea rpaduveckoe H300paKEHUE CTPEIIKU COOTBETCTBYIOIIECTO COOOUeHUs HE

namensiercs. Ceoticmeo Aperiodic (Anepuoauyeckoe) 03HaYaeT, YT0 coobujeHte OChUIACTCS KITHEHTOM HEepEryJIsipHo.
ITpu 3TOM CcoobUeHIe MOKET OBITH OTIPABIICHO OJIMH WIIM HECKOJIBKO Pa3 4epe3 pa3iIMyHble IPOMEXYTKH BPEMEHH.

310 ceoticmeo 3amaetcs Wist coobwenus no ymondanuto. Ceoticmso Periodic (Ilepuoauueckoe) o3HavaeT,

4TO COOOUeHUe PETYISIPHO MOCHLUIAETCS KIMEHTOM Yepe3 OMpeAeIeHHbIe TPOMEXYTKHA BPEMEHH.

[TpumeHnTEIHHO 11 MOIENTH OaHKOMaTa MOKHO OCTaBUTh PACCMOTPEHHBIE cgoticmea coobujernul 6€3 N3MEHEHUs, B TOM
BHJIC, B KAKOM OHH OTIPEJICNICHbI 1o yMoTdanuto nmporpammoii IBM Rational Rose 2003.

JlaGopaTopHas padora 17. PazpaboTka guarpaMMel ITOCIE€I0BATEILHOCTH.

OcobeHHocTH pa3pabOTKM quarpaMMBbl oclieioBaTenbHOCTH B cpesie IBM Rational Rose

Jluaepamma nocrnedosamenvrocmu siBIsieTcs: Apyroit GopMoit BU3yaau3aluy B3aUMOAEHCTBUS B MOJIETH U, KaK

U duazpamma Koonepayuu, oNepupyer oovexmamu v cooowenuamu. OOIHe peKOMEHJANH 110 IOCTPOCHHUIO Ouazpammbl
nociedogamenvHocmuy ObUIM PACCMOTPEHBI B JIeKIUU 8 Kypca "OCHOBBI 00beKmMHO-0PUEHMUPOBAHHO20 MOOEIUPOBAHUs B
norauun UML". Ocobennocts pabotsl B cpenie IBM Rational Rose 2003 3akitouaercsi B TOM, YTO 3TOT BUIL KAHOHUYECKOT
ouazpammusl MOXKET OBITh CO371aH aBTOMATHYECKHU ITOCIIC TOCTPOCHUS AUArpaMMBbl Koonepayuy W Haxatus Kinasumu <F5>. C
HIOMOILBIO ATOH XK€ KJIABHIIHN OCYLIECTBISETCS NEePEeKIIOYeHIE MEXXTy IHarpaMMaMy IOCIIeIOBaTeIbHOCTH U Koonepayuu B
MOJIETIH.

OnHaKo B OTAETBHBIX CITydasx ObIBAET YAO0OHO HAYATh MOCTPOCHHUE OuUacpamm 63auMOOelicmeus C Ouazpammobl
nocnedogamenvrocmu. B 3ToM ciiydae akTUBU3UPOBATh pabouee OKHO OuUaspamMmbl HOCAE008aAMENbHOCHU MOXKHO
HECKOJBKUMHU CIIOCOOAMHU:

° [[{enxHyTh HAa KHOIIKE C H300pakeHNUEM JHarpaMMBbl B3aUMOICHCTBUS HA CIMAHOAPMHOU NAHENU UHCIPYMEHO8 ’
BEIOPATH IS TOCTPOCHUS JHUArpaMMy ITOCIIEIOBATEIEHOCTH.



BbIIOIHATS ONEPALMIO IABHOTO MeHio: Browse ~  Interaction Diagram (Bpaysep —* Jluarpamma
B3aMMO/ICHCTBHSI) U BBIOPATh ISl IOCTPOCHHS HOBYIO AMArpaMMy MOCIIEI0BATEIbHOCTH.

BeImoHATE Ooneparnuio KOHTEKCTHOTO MeH0: New — Sequence Diagram (Hoas —> Luazpamma
nocnedogamenbHoCcmuy) AJsl JOTHYECKOTO MPECTaBICHNs UM IIPEICTaBICHIs BApUaHTOB UCIIOIL30BaHUA B Opay3epe
MIPOEKTA.

[Ipu 3TOM MOSIBISIETCSI HOBOE OKHO C YUCTBIM pabOouUM JUCTOM OUASPAMMbL KAACCO8 U CTICLIMANIbHAS NAHEb
UHCMPYMEHmOos, CONIepIKAIAs KHOIKU ¢ U300pakeHHEeM Tpa@uueCKUX MPUMHUTHBOB, HCOOXOIUMBIX IS

pa3paboTku Juazpammel nociedosamenvrocmu (Tadmn. 8.1). HazHaueHHne OTACTBHBIX KHOMOK ITAHE MOXHO Y3HATh U3
BCILTBIBAIOIIUX MTOJICKA30K.

I'padpuueckoe

k

&AL

Tabmuma 8.1. Ha3HaueHne KHOMOK CIIeHAaIbHOM MaHen HHCTPYMEHTOB AHarpaMMBI TIOCIIEI0BATEIFHOCTH

H3o0paxkeHue

BcenaibiBaromas

nmoacKa3ka

Selection Tool

Text Box

Note

Anchor Note to Item

Object

Object Message

Message To Self

Return Message

Destruction Marker

Procedure Call

Asynchronous Message

Ha3HavyeHune KHONKHU
[MpeBpaiaer n300pakeHne Kypcopa B opMy CTPEIKH AJIsl MOCIEAYIOIIETO
BBIZICIICHHS JICMEHTOB Ha THarpaMmme
JloGaBisieT Ha qUarpaMMy TEKCTOBYIO 00J1acTh
JloGaBnsieT Ha quarpaMMy NpuMevaHue
JloGaBisieT Ha qUarpaMMy CBsI3b IPUMEUAHHUS C COOTBETCTBYIOIINM
rpad)MIeCKUM 3JIEMEHTOM JHArPaMMBbI
JlobaBisieT Ha THAaTpaMMy 0ObeKkm
JlobaBisieT Ha TUarpaMMy MpPOCTOE COoOujeHue
JlobaBisieT Ha AuarpaMmy peghiexcugroe coobujerue
JobaprnsieT Ha AUarpaMMy coobuyeHue THIIa BO3BpaTa U3 BBI30Ba IIPOLIETYPhI
JobapinsieT Ha AUarpaMMy CHMBOJI YHUUYTOXKECHUS 06beKma
JobaprsieT Ha AUarpaMMy coodueHue THIa BbI30Ba MPOLEeayphl (110

YMOITYaHHUIO OTCYTCTBYET)

JloGaBisieT Ha quarpaMMy aCHHXPOHHOE coobwenue (10 YMOTYaHUI0
OTCYTCTBYET)

Ha criernansHOM HaHE M HHCTPYMEHTOB 110 YMOJIYAHHIO MPUCYTCTBYET MPAKTUYECKH BCE MUKTOIPAMMBI 3JICMEHTOB,
KOTOPBIE MOTYT OBITh UCIIOJIL30BAHbI JIsl IOCTPOCHUS OUacpaMMbl ROCAed08amenbHocmu. V3 TOTIOIHNUTEIbHBIX
MUKTOrpaMM rpagu4ecKux 3JEMEHTOB Ha CHELUATIBHYIO NAHelb UHCIPYMEHMO8 MOXKHO NOOABUTD JIUIb COOOUjeHUe TUTIA
BBI30Ba MPOIIEIYPHI M ACHHXPOHHOE co0bweHue (MOCIeqHss cTpoka Tabi. 8.1). OTHOCHTEIEHO N300pasKeHUs
ACHHXPOHHOTO co0Ouerus B hopMe MOTyCTPEIKH CISAYeT 3aMETUTh, YTO XOTs B BepcuH si3bika UML 1.5 3ToT 3mmemenT
OTCYTCTBYET, B cpene IBM Rational Rose 2003 Bo3M0OkHO H300pa3uTh 3TOT THIT cooOujerutl B HopMe CIIeIHaTbHOTO
rpadudeckoro cmepeomund.

Jlaboparopuas pabora 18. PazpaGoTka auarpaMMbl COCTOSHHUI U PENAKTUPOBAHUE CBOMCTB €€ DJIEMEHTOB.

OcobeHHOCTH Pa3pabOTKU IuarpaMMbl cocTossHui B cpenie IBM Rational Rose 2003

Iepexoist K pACCMOTPEHUIO JHArPAMMBI COCIMOSIHUILL, CIIElyeT OTMETHTh, uTo B cpene IBM Rational Rose 2003 stoT Tun
JIMarpaMM MOYKET OTHOCHTBCS K OTACIBHOMY KJIacCy, onepayuu Kiacca, BApHAHTY UCIIOJIb30BaHUS, TAKETY WU
npeacrasieHuio. OOme peKOMEHIANN 10 TIOCTPOCHUIO TUATPAMMBI COCMOAHUL OBUITA PACCMOTPEHBI B JIeKIUX 9 u 10



Kypca "OCHOBBI 00beKMHO-0pUeHMUPO8aHH020 mooeauposanus B Hotarmu UML". J{i1st Toro 94T00bI MOCTPOUTH
JarpaMMy COCMOsIHUL, €€ BHaYalle HeOOXOAMMO CO3/1aTh U AKTUBU3UPOBATb.

Hagatp TIOCTPOCHHUE arUarpamMmMbl cocmosiHuil IS BLI6paHHOFO OJIEMCHTA MOICIIN UITH MOI[CHI/IpyCMOﬁ CHUCTEMBI B ICTIOM
MOXXHO OJTHUM U3 CJICAYIOINX CII0Cco00B:

) [IlenkHyTh Ha KHOTIKE C U300pakKeHUEM JHArPaMMBbl COCMOAHUL HA CIMAHOAPMHOU NAHeaU UHCIMPYMENmo8, TIOCIIe
Yero ciegyeT BIOpaTh IMPEICTaBICHHIE U THII Pa3padaTsIBAEMOM AUarpaMMbl - HOBas JUarpaMMa cOCIMOsHUU.

° Beigenuts norudeckoe npezcrasienue ( Logical View ) win nmpeacTaBieHne BaprHaHTOB Hcronb3oBanust ( Use
Case View ) B Opaysepe MPOEKTa U BBITOJIHUTH OIEPALNI0 KOHTEKCTHOIO MeHIO: New —* Statechart

Diagram (Hosas —* Juarpamma cocmosnuii ).

° PackpeiTh noruueckoe npexacrasieHue ( Logical View ) B Opaysepe npoekTa U BBLACIUTE pacCMaTPHBaCMBIi
KJIacc, onepayuio Kaacca, akeT, WA PacKpBITh IPEACTaBICHHEe BapuaHTOB Hconb3oBanus ( Use Case View ) u BBIOpaTh
BAPHAHT HCIIONB30BAHNS, ITOCTIC YEro BHIIONHATH ONEPALMIO KOHTEKCTHOro MeHio: New ~ Statechart

Diagram (Hosass — Jluarpamma cocmosinuii ).

° BemonHuTh onepanuio riaBHOro MeHro: Browse —* State Machine

Diagram (O630p —* Juarpamma cocmosiHuil ), IOCJIE 4ero CIIeAyeT BRIOpaTh MPEICTABICHHE U TUIT pa3padaThiBacMOM
AuarpaMMabl.

B pe3yinbraTe BBINOIHEHUS 3TUX JCUCTBUIT NOSABISETCA HOBOE OKHO C YUCTBIM pabouuM AUCMOM AUATPAMMBIL COCMOAHUI U
CIelMaNbHAS naHeb UHCIPYMEeHMOo8, COJIeprKalllas KHOIKY ¢ H300paxeHneM IpaduuecKux JIeMEHTOB MOJEH,
HEOOXOAMMBIX s pa3pabOTKU quarpaMMel cocmosinuti (Tadi. 9.1). HaznaueHne oTAeNbHBIX KHOMOK MaHEIH MOXKHO y3HATh
U3 BCIUIBIBAIOLIMX MOJCKA30K.

Tabmumna 9.1. Ha3sraueHne KHOIOK CIEIHAaIbHOM MMaHEeTH HHCTPYMEHTOB AHAarpaMMBI COCTOSHUHA

I'padpuueckoe BenabiBaronias
Ha3navenune kHONKHU
u3o0pakeHne MojJCKa3Ka
[ Selection Tool [MpeBparaer uzobpakeHue Kypcopa B popMy CTPEIKH IS TOCIEAYIOIIET0
BBIJICTICHUS] SJIEMEHTOB Ha IHarpamMmme
AEC Text Box JlobaBmsieT Ha AMarpaMMy TEKCTOBYIO 00JIaCTh
= Note JobasisieT Ha qUarpaMMy IpUMevaHie
Anchor Note to Item J[o0aBiisieT Ha AuarpaMmy CBs3b IPUMEUAHHS C COOTBETCTBYIOLIMM
d rpapUIECKUM SIIEMEHTOM JTHarPaMMbI
= State JloGaBmsieT Ha AUarpaMMy cocmositiue
. Start State JlobaBisieT Ha TUarpaMMy Ha4ajabHOC COCMOSHUE
& End State Jlo6GaBnsieT Ha AUarpaMMy KOHEUHOE cOCrmosanue
Ve State Transition Jlo6GaBnsieT Ha qUarpaMMmy nepexoo
n Transition to Self JlobGaBnsieT Ha qUarpamMmy peiekcusHulil nepexoo
_ Horizontal JoGapisieT Ha AUarpaMMy rOPU30HTAIBHO PACTIONI0KEHHBIH CHMBOIT
Synchronization CHHXPOHHM3ALUH (II0 YMOIYAaHHIO OTCYTCTBYET)
Vertical JlobaBnsieT Ha AUarpaMMy BEpTHKAIBHO PACIIONIOKESHHBIH CHMBOIT
Synchronization CHHXPOHHM3ALUH (I10 YMOJIYAaHHIO OTCYTCTBYET)
& Decision JlobGaBnsieT Ha qUarpaMMy CUMBOJI IPUHSTHUS PELLICHUS! 151
IBTEPHATHBHBIX 71€pex0006 (110 YMOTYaHUIO OTCYTCTBYET)

Ilo YMOJIYaHUIO Ha CTICIIHAIEHOM TTaHeIH WHCTPYMECHTOB MOTYT OTCYTCTBOBATh KHOITIKH C TPEMSA ITOCIICAHUMHU
l"pa(i)l/l‘-leCKI/IMI/I 9JICMCHTaAMU M3 Ta6J'II/IIlI>I 9.1. HpI/I H€06XOHI/IMOCTI/I HUX MOXXHO ,HOGaBI/ITI) Ha CIICHUAaJIbHYTO TTaHCJIb



JMarpaMMBbl COCMOAHUL aHAJIOTUYHO crioco0y, paccMoTpeHHOMY panee B jiekuuu 3 (puc. 3.1). IIpogoinkas paspaboTky
MIPOEKTa 710 MOJAEINPOBAHUIO CUCTEMBI yIIPABICHUSI 0aHKOMATOM, MOXXHO IIPUCTYNHUTh K pa3padOTKe HOBOU
quarpaMmsel cocmosnuti. C 3TOH LEeNbIo I AUarpaMMbl COCHOsiHUL MOJIEIIN OaHKOMAaTa 3a1a UM

nmst Juazpamma cocmosnuti ATM, a B CEKIIMIO €€ TOKYMEHTALUH BBEIEM TEKCT

"Jluaepamma cocmosiHuil OTINCHIBACT KOHeuHbIl agmomam OaHkoMara'.

ﬂO6aBJ’IeHI/Ie COCTOSAHHMS HAa AUuarpamMmy COCTOSTHUH 1 PCAAKTUPOBAHUC €TO CBOIICTB

Jns noGaBieHus cocmosanua Ha JUArpaMMy coCmoAHUT HEOOX0IMMO C IIOMOIIBIO JIEBOH KHOIIKU MBIIIHY HaXKaTh KHOIIKY C
n300paKEHUEM ITUKTOTPAMMBI COCMOsIHUA Ha CTICLUANBEHON MaHeIH UHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIIKY MBIIIHU U
LIEJIKHYTh JICBOM KHOIKOM MBIIIN Ha CBOOOJHOM MecTe padoyero jucTa auarpamMmsl. Ha nuarpaMme nosiButcst
n300pakeHne cocmosAnus ¢ MapKkepaMH H3MEHEHUS! €r0 TEOMETPUIECKIX Pa3MEPOB U IPEUIOKEHHBIM CPEOi

HUMEHEM 10 YMOIYaHHUIO, KOTOPOE pa3pabOTIHKy CIIELyeT H3MEHHTb.

Jist auarpaMmsl cocmosanui Mojien 0aHKOMaTa B KauecTBe HIMEHU NIEPBOT0 JOOABIEHHOTO COCTHOAHUA U3MEHUM
IpeUIosKeHHOE TIporpaMMoit no ymomdanuro uMst NewState va Oxunanue kaprouku (puc. 9.1). 3agats

UMSI COCMOAHUA MOYXKHO JTHO0 HEIOCPEACTBEHHO IIPH J00ABICHUN HOBOTO COCIMOAHUA HA TUArPaMMy COCMOAHUI, TA00
OTKPBIB OKHO CIIeIN(UKAINN CBOUCTB HOBOTO COCMOSHUA.
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Puc. 9.1. /Inarpamma cocrosiHuii nociie 00aBiIeHus Ha Hee cocTosiHus OXUJaHnue KapTOuKH

Jist H0OaBICHHOTO COCMOsIHUSL MOYKHO OTKPBITh OUAI02080€ OKHO €T0 CBOMCTB JBOIHBIM MICITYKOM JICBOW KHOIKON MBIIIN
Ha n300pakeHUHU 3TOTO JIEMEHTa Ha [uarpamMMe. B 3ToM ciiydae akTUBH3UPYETCS OUAI02080€ OKHO CO CIICUAIbHBIMU
BKJIAJIKAMH, B TIOJISI KOTOPBIX MOYKHO 3aHECTH BCIO HHPOPMAIUIO 1o JAaHHOMY cocmosnuio (puc. 9.2).



tate Specification for O aaHH 2 x|

General |Au:tiu:un$| Transitinnsl Swinlanez

Mame: ID}KWJ.aHHB KAPTOMKM

Stereatype: I j
Dhwner: Logical Wiew

Context:

Documentation:

B gaHHOM COCTOAHMM BaHKOMET FOTOE K BEIMOAHEHMID ;l
CEOEH BYHELMOHaAEHOSTH

[

[ State/activity histary 7| Sub state/activits histarny

(1] 4 I Canicel | Apply | Erow&evl Help

Puc. 9.2. /TuanoroBoe 0KHO crienA(GUKAIIH CBOWCTB COCTOSHHS

ITpu HEOOXOUMOCTH B AUATIOTOBOM OKHE CHECIU(DUKAIIUN CBOMCTB BRIOPAHHOTO COCMOsIHUSL MOXKHO 33]aTh
BJIOXKCHHOC UCOpuyeckoe cocmosinue. J1Jis 3Toro cieayeT BRICTABUTh OTMETKY Y CBOMCTBa State/activity
history ( Acmopuueckoe cocmosnue loesmenvrhocms) u Haxkath kHOnKy Apply. B pesynbrate BHyTpH
HCXOJHOTO COCMOsAH U TIOSIBUTCS BIOKEHHOE ucmopuueckoe cocmosanue (puc. 9.3, a).

OMAAHHE KSTOMEW OMOAHME KapTOMEW

® (+)

Puc. 9.3. JloGaBieHne BI0KEHHOTO UCTOPUIECKOTO COCTOSIHNA (@) M COCTOSIHUSA TITy00KO0# nctopuu (0) U1 COCTOSHUS
OxugaHue KapTOuKu

YT00BI 00BIYHOE UCTOpUUECKOe COCMOAHUe TIPEBPATHTD B COCMOsAHUE TITyOOKOH HCTOPHH, CIIELYeT AOTOIHUTESILHO
BBICTaBHTh OTMETKY Y cBoiicTBa Sub state/activity history (Mcropuueckoe moj-cocTosiHue/desimenbHOCmb), KOTOPOe
CTaHOBHUTCS JIOCTYITHBIM JUIsl peIlaKTUPOBAHUS 1T0CJIe BBIOOpA MEPBOro CBOMCTBA, U HaXaTh KHONIKY Apply. B pesynbrare
BHYTPH MCXOJIHOTO COCMOsAHUS TIOSIBUTCS BIIOKEHHOE cocmosnue Tiy0oKoi ucropun (puc. 9.3, 0).

Yrto6bI 00BIMHOE cOCMOAHIE TIPEBPATUTD B KOMNO3UM, CIIELYET NPH 100aBICHUN HOBOTO COCMOsAHUS TIOMECTUTD €T0 BHYTPU
TPaHUIBI TOTO COCMOAHUA, KOTOPOE HEOOXOAUMO CHENATh KOMNO3UumubiM. B pesynpraTe BHYyTpH

UCXOJHOTO COCMOAHUS TIOSIBUTCSI HOBOE BIOXKEHHOE cocmosnue ¢ umeHeM NewState, koTopoe nmpu nepemMenieHnu
KOMITO3HTa B 00JIaCTH TMarpaMMBbl coCHmOosHutl BCeraa OyieT HaXOAUThCs BHYTPH CBOETro Komrosura (puc. 9.4).

OHMOAHHE KAPTOYEK

MewState
®

Puc. 9.4. TIpeBpaienue coctosiuus OxXuaaHue KapTOUYKA B KOMIIO3UTHOE COCTOSIHUE

PaccmoTpeHHBIe BBIIIE AEHCTBUS IPUBEICHEI TOJIBKO C IENBI0 WINTIOCTPANN OCOOCHHOCTEH CTIeITU(UKAIINNA HCTOPUIECKUX
1 BIIO’KEHHBIX MOJICOCTOSHUI M HE OTHOCATCS K pazpabaTeIBaeMOif MOAeIH OaHKOMaTa.



JlOIIOJIHUTENBHO MOXKHO ONPEJEINTD CIEAYIOUINEe CBOUCTBA COCMOANUIL: 3aJaTh TEKCTOBBIH CTEPEOTUII COCTHOAHIUA,
OIIPEJETINTh BHYTPEHHHE JICHCTBYS Ha BXOJIE M BBIXO/IE, @ TAKXKE BHYTPEHHIOIO OesimeabHOCMb. ITH CBOMCTBA JOCTYIIHBI
JUIst pelakTupoBaHus Ha BkiIaake General (O6uime) u Actions (eiicteust). Ha Brianke Transitions ( /lepexoosi ) MOKHO
OIIPENIeIIATh M PENAKTUPOBATE epexo0bl, KOTOPBIE BXOIAT U BBIXOIAT U3 paccMaTpHBaeMoro coctostHus. [locnenuss
BKiIaaka Swimlanes (Joposxku) cry>KuT il cnenudUKaiy J0poKeK, KOTopble, B KOHTeKcTe si3bika UML, onpenernstores
UL IRArPaMMBbl ICATEIbHOCTH.

JobasneHne nepexoia M pelakTHPOBAHHE €TO CBOICTB

Jiist noGaBIeHUS nepexoda MEXIY IBYMS COCHOSAHUSAMY HYKHO C TIOMOIIBIO JICBOW KHOITKY MBIIIN HAXKaTh KHOTIKY C
U300pakeHUEM nepexodd Ha CIeUAIbHOU TaHEIH HHCTPYMEHTOB, OTITYCTHUTH JICBYHO KHOTIKY MBIIIH, IEIKHYTh JICBOU
KHOITKOW MBIIIH Ha W300paKEHHH UCXOIHOTO COCTOSIHUS Ha THarpaMMe U OTITyCTUTh €€ Ha W300PaKeHHUH LIEIEBOTO
cocTosiHus. B pe3ynbTare 3THX NeUCTBUI HA JUarpaMMe MOSIBUTCS H300paKeHUE nepexodd, COSANHSIONIeTo 1Ba
BBIOpPAaHHBIX cOCTOsIHUSA. [Ipotomkas pa3paboTKy MOJICITH CUCTEMBI YIIpaBJICHUs OaHKOMATOM, T00aBUM Ha

JMarpaMMmy cocmosHuti HadansHoe cocmosinue ( Start State ) u coequnum ero nepexodom ¢ cocmosnuem OxunaHue
kapTouku (puc. 9.5).
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Puc. 9.5. /Ilnarpamma cocTosiHHIA MOCIe J00aBICHUS Ha HEe Mepexo1a N3 Ha4allbHOTO COCTOSIHUS B cocTosiHue OkuaaHue
KapTOUKH

[ocne gobGapneHus nepexoda Ha UATPAMMY COCTNOSIHUL MOXXHO OTKPBITh OUAI02080€ OKHO €r0 CBOWCTB
crenuQuUIIpOBaTh JOTOJHUTENbHBIE CBOWCTBA, JOCTYITHBIE Ha COOTBETCTBYIOIIMX BKIIaAKax (puc. 9.6). Crenyer oOpaTuth
BHUMaHHE Ha JiBe TepBble cTpoku Bkiaaku Detail (IToapo6HO), KOTOpbIe NPeCTaBISIOTCS HanboIee BaXKHbIMU U3
CBOHCTB nepexooa. Ilepoe none 6600a Guard Condition cityxut asst 3aIaHUsI CHLOPOICEE020 YC106USL, KOTOPOE
oIpeieNsieT MpaBuiIo cpabaThIBaHUs COOTBETCTBYIOIIETO nepexoda. Bo BTopoM none 66oda AcCtion MOKHO
CcHenuQUIUPOBATH delicmaue, KOmopoe npoucxooum npu cpabamuléanuy nepexoda 10 TOTo, Kak MOZAEINpyeMasi cucTemMa
HONAZET B LIEJIEBOE COCMOAHUE.



¥ State Transition Specification ed Bt

General Detai I

Guard Conditian: ||

Action;

Send event;

Send arguments:

Send target:

Tranzition between zubstates

From I j

Ta I k140, 3HME KApTOUKM j

QF. I Caricel | Apply | Browse « Help

Puc. 9.6. /InanoroBoe okHO cenn(pHKalMKi CBONCTB Mepexoa, OTKpbIToe Ha Bkianke Detail (IToxpooHo)

HpI/I HCO6XO,I[I/IMOCTI/I MOXKHO OIIpEACINTH COO6H.[€HI/I€ (6] COGBITI/II/I, IIpOoUCXoAs1IeM Ipu Cpa6aTLIBaHI/II/I nepexoda, a TaKXKeE
BU3YaJIU3UPOBATh BJIOKCHHOCTDH coCmosiHUiL 1 TOAKIIOYUTE UCTOPUIO OTACIIbHBIX cocmosiHuil

OxoHYaTeIIbHOE MOCTPOCHUC AHUArpaMMBbl COCTOSIHUI MOACIN OaHKoMara

I[J'IH 3aBCPUICHUA MOCTPOCHUA JUarpaMmbl cocmosiHull paccMaTpuBacMoro nmpumepa CJIcayeT ONMMCaHHbIM BBIIIC CII0COO0OM
,Z[O6aBI/ITL OCTaBIIUECA COCMOAHUA N nepexodbl. C aToit LEJIBIO CJICAYCT BBINIOJHUTL CICAYIOIIHNC HeﬁCTBHﬂZ

1. Jo6aButh cocmosnus ¢ umeHamu: Oxuganne BBoaa [IMH-kona, [Tposepka [TMH-koaa, Oxuganue BeIoopa
knueHTa, O6paboTka 3armpoca Ha CHsATHE Haju4YHbIX, OOpaboTKa 3anpoca Ha MoJIydeHue CpaBKy, Beigaya
HaJINYHBIX, [ledaTs, Bo3BpaT kapTouky, 3aBepiueHne TpaH3aKIuU U (GUHATBHOE coCmosHuUe.

2. Jlo6aBuTE nepexoo: KapToUKa BCTABJICHA, HATIPABJICHHBIN OT cocmosanus OXunaHue
KapTouKH K cocmosnuio Oxnnanne Boga [IMH-koxa.

3. Jo6aBuTh nepexod: INNMH-kox BBeNeH, HANIPaBICHHbBIN OT cocmosinua Oxunanne BBoaa [TMH-
koza k cocmoanuto IIposepka [ITMH-koxa.

4, Jo6aBuTE nepexod: OTMEHA TPaH3aKIUH, HAIPABJICHHBIN OT cocmosnus Oxunanue eoga [TMH-
KoJia K cocmosinuto Bo3BpaT KapTOUKH.

5. Ho6aButh nepexood co cmopooicegvim yciosuem. [IIMH-kox BepHBIi], HanpaBiIeHHBIN 0T cocmosnus [IpoBepka
IMNH-koxa x cocmosanuro OxuaaHue BEIOOPA KIUEHTA.

6. Jo6aButh nepexood co cmopoaicesvim yciosuem. [IIMH-kox HeBepHBIii], HarIpaBiIeHHbIH 0T cocmosnus I1poBepka
TIMH-xoxa k cocmosinuio Oxunanue seoaa [TMH-koxa.

7. Jlo6aBUTE nepexod: TpU HEyAauH ¢ Oelicmauem Ha nepexode KOH(UCKanns KapTOUKH, HalpaBIeHHBIH

ot cocmosnusa Iposepka [IMH-kona x cocmosnuio 3aBepiieHne Tpanzakiuy. st 3aganus oeicmeus Ha OaHHOM
nepexoode CIeayeT BBECTH TEKCT KOH(HCKAIMSI KapTOUKH B rmoJie BBoga Action ([eiicteue) Ha Brmaake Detail (IToapo6Ho)
OKHa crie(UKaIUN CBOWCTB JAaHHOTO nepexoda (puc. 9.7).



Sl:al:e Transition Specification ﬂﬂ

General Detail |

uard Conditian:

Achion; K.OHPUCKALMA KAPTOYE M

Send arguments:

|
|
Send event; I
|
Send target; I

Transition between substates

Fram I Mposepka NMH-ko0a j

Ta I SaEEQIUEHHE TRAHSEK LMW j

| QF. I Cancel | Apply | Browse = Help

Puc. 9.7. InanoroBoe 0KHO crienn(pUKAIIIH CBOWCTB IIepexo0/1a TP HEYJauH MPH 3aJaHIH ACUCTBU Ha MIEPEX0e

,21.]'[5[ TIPOAOJIKECHUS MMOCTPOCHUSA AUarpaMMbl cocmosinuil CJICAYCT BBIIIOJHUTD CJICAYIOIINEC JIEUCTBUS:

8. J06aBHTE nepexoo: BEIOOP CYMMEI CO CHIOpPOJICe8biM YCiosuemM: [CyMMa BBEACHA |, HAPaBICHHBIH

oT cocmosanus OXugaHue BEIOOpa KIMeHTa K cocmosnuro O0paboTKa 3ampoca Ha CHATHE HATHIHBIX.

9. Jo6aBuTE nepexod: BEIOOP CIIPAaBKH, HANIPABICHHEIH OT cocmosinusi OXunaHue BEIoopa

KITUEeHTA K cocmosnuro O0paboTKa 3armpoca Ha OITyICHHE CIIPABKH.

10. Jo6aBuTE nepexod: OTMEHA TpaH3aKIUH, HAIPABICHHBIN OT cocmosnus OXumgaHue BEIOOpa

KITUEHTA K cocmosiHuo Bo3Bpat KapTOUKH.

11. J106aBHTE nepexo0 CO CMopoXtcesblM YCiosueM: [KPEAUT He MPEBbIIICH ]|, HANPaBIeHHbIH 0T cocmosinus O0OpaboTka
3arpoca Ha CHATHE HAIMYHBIX K cocmosHuio Beiada HaTMIHBIX.

12. J106aBUTE nepexod co cmopooicesvim yciosuem. [KpeIuT MPEBLIIICH ] C deticmeuem Ha nepexode coobIeHHe,
HaTpaBJICHHBIN OT cocmosnus OOpaboTKa 3ampoca Ha CHATHE HATMYHBIX K cocmosnuo Bo3BpaT KapTOUKH.

13. Jlo6aBHTE nepexoq: HATMYHBIE BRIJAHEI CO CIMOPOIHCE8bIM YCl08UeM  [BRIOpaHa TIeyaTh YeKa|, HalpaBIeHHbIA

OT cocmosanus Belnaya HaMMYHBIX K cocmosanuio [leyats.

14. J100aBUTh nepexod: HATWMYIHBIC BBIIAHBI CO CHIOPOIICEGLIM YClosuUeM: [TIeUaTh YeKa He BhIOpaHa], HalipaBICHHBII
0T cocmosiHus Brlada HAIMYHBIX K cocmosinuio Bo3Bpar KapTo4Ky.

15. Jl06aBuTh nepexod: cpaBka cpOpMUpPOBaHa, HATIPABJICHHBIN OT cocmosinus OOpaboTKa 3ampoca Ha MoJTydeHre
CHpaBKH K cocmosinuio Tledarts.

16. Jlo6aBUTh nepexod: nevyath 3aKOHUeHa, HAPaBICHHBIN 0T cocmosinus [leuats kK cocmosnuo Bo3BpaT KapTOUKH.
17. Jlo6aBUTh nepexoo: KapTouKa BO3BpAIleHa, HAIPaBICHHBIN OT cocmosinus Bo3Bpat

KapTO4YKHU K COCMOAHUIO 3aB€pIII€HI/IC TpaH3aKIUH.

18. Jl06aBUTE nepexoo: TpaH3aKLKUs 3aBepIIeHa, HAITPaBIEHHbIH OT cocmosiHusa 3aBeplieHne
TpaH3aKIMU K cocmosanuio OXuiaHue KapTOuKH.

19. Jlo6aBUTh nepexoo, HaNpaBJICHHBIH OT cocmosanust OXNUAaHNe KAPTOUKH K GPUHAITBHOMY COCMOSIHUIO.

Huaepamma cocmosnuii ais paccMaTpUBaeMoi MOAeH OaHKoMaTa OyJeT UMeTh ciieaytomuit Bua (puc. 9.8).
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Puc. 9.8. OxoHYaTeNBHBIA BUJI AUArpaMMbl COCTOSTHUHN JUIsS MOAEIMPOBAHUS TOBEACHHs OaHKOMaTa

Crienyer 3aMeTUTh, 4TO B pa3pabaTeiBaeMON MOJEIH OUAZPAMMA COCMOSAHUL SIBISIETCS. €IMHCTBEHHOMN U OITMCHIBAET
MOBEICHHE CUCTEMBI YIIPaBJICHUsI OAHKOMATOM B LEIOM. [ TaBHOE TOCTOMHCTBO JAHHOM AUATPAMMBI COCHOSHUY -
BO3MOXHOCTh MOJIETUPOBATH YCIOBHBIA XapaKTep pean3allii BCEX BAPHAHTOB UCTIOIB30BaHUS B JopMe U3MEHEHUS
OTHENBHBIX cocmosnuil pa3padbaTeiBaeMoii cucteMsl. B To xe Bpems B cpene IBM Rational Rose 2003

IaHHast duaepamma He SBIIETCs. He0OXOIMMOI JUTsl TeHEepaluy IIPOrpaMMHOTo Koxa. [1oaToMy B citydae KyOianpoBaHms
UH(pOpPMAIINH, IPEICTABICHHON HA AUarpaMMax KOOICPaluy 1 IIOCIeOBATENLHOCTH, pa3padoTKy qUarpaMMbl COCMOSHUL,
0COOEHHO B YCIOBUAX }Ie(I)I/II_II/ITa BPEMECHU, OTIIYIIECHHOI'O Ha BBIMIOJTHEHHUE IMTPOCKTA, HHOT A OIyCKaroT.

JlaGopaTopHas padora 19. PazpaboTka guarpaMMsl AEATEILHOCTH M PEAAKTUPOBAHNE CBOMCTB €€ DIIEMEHTOB.

OcobeHHoCTH pa3pabOTKU IUarpaMMEI IesaTenbHOCTH B cpeae IBM Rational Rose 2003

Jluaepamma oesmenvrocmu B cpene IBM Rational Rose 2003, Tak xe kak U ouaepamma COCTOSIHHMA, MOKET OTHOCHTHCS K
OTJICTIBHOMY KJIACCY, Onepayuu Kiacca, BApHAHTY MCIIOJb30BaHUsL, TIAKETY WM MpeacTaBienuto. Oomume

PEKOMEHAAIINH 710 TIOCTPOCHHIO JHarpaMMBl OeamenbHocmy OBUTA PacCMOTpPEHBI B iekuuu 11 kypca "OCHOBEI 06bexmHo-
opueHmuposanno2o mooeauposanus B Horauuu UML". [yt Toro 4to0bI MOCTPONUTH MAarpaMMy OdesmenbHOCmu, ee BHaYale
HEOOXOANMO CO31aTh U AKTUBU3UPOBATD.

Hagatp TIOCTPOCHHUE TarpaMmbl oesimenbHOCmU JUIA BBI6paHHOFO OJICMCHTaA MOJCIIN U MO,I[CJIPIpyCMOﬁ CHUCTEMBI B IICTIOM
MOXHO OJHHUM M3 CJIIEAYIOINX CII0co00B:

° [[{enKxHyTh HAa KHOMIKE C N300pakeHUEM Ouaepammyvl COCMOAHUL HA CINAHOAPMHOLL NAHeAU UHCMPYMEHMO8, TIOCIIe
4ero cieIyeT BRIOpaTh MpeACTaBICHNE U THII pa3pabaTeiBaeMOi AUAarpaMMEl - JHarpaMma oesmenbHOCHIU.
° Beiaenuts noruueckoe npezcrasienue ( Logical View ) win mpeactaBieHne BapHaHTOB Hcrnonb3oBanust ( Use

Case View ) B 6pay3epe npoekTa 1 BBIIOJIHUTD OMEPaIN0 KOHTEKCTHOro MeHo: New —* Activity

Diagram (Hosas — JuarpamMma desmenvrocmu ).

° PackpsiTh Jorndeckoe npeacrasieHue ( Logical View ) B 6paysepe npoekTa 1 BbIICIUTh pACCMATPUBACMBbIiA
KJIacc, onepayuio Kiacca, NaKeT, WIH pacKpbITh IPeACTaBIeHne BapuanToB ucnoib3osanus ( Use Case View ) u BbIOpaTh


https://www.intuit.ru/studies/courses/14/14/lecture/432?page=3
https://www.intuit.ru/studies/courses/14/14/lecture/432?page=3

BAPHAHT HCIIONB30BAHNS, IIOCIIC YEro BHIIONHHT ONEPALHIO KOHTEKCTHOro Menio: New ~7  Activity

Diagram (Hosas ~ " Jluarpamma desimensHocmu ).

° BEINOTHUTH ONEPALIIO TIaBHOT0 MeHio: Browse 7 State Machine Diagram (OGsop ~ Jlumarpamma
COCTOSIHHI), TTOCJIE CIIEAYET Yero BIOPATh NPECTABICHHE U TUIT pa3pabaTeiBaeMOil JUarpaMMsl -

JuarpamMa OestmenbHoCmu.

B pesyinbTate BBINOIHEHHS 3TUX JCHCTBUI HOSBIISETCS HOBOE OKHO C YUCTBIM padoyum

JUCMOM JUATPAMMBL desmenvHocmy U CIISHUANIbHAS naHelb UHCIPYMeHMOo8, COJleprKallias KHOIIKY ¢ U300paxeHneM
rpau4ecKux 3JeMeHTOB, HEOOXOIUMBIX JUIsl pa3paOboTKu AuarpamMmel oesmensrocmu (Tabm. 10.1). Ha3naueHnune oTaensHbIX
KHOIIOK ITAHEJIN MOKHO Y3HATh U3 BCIUIBIBAIOIIUX ITOJICKAa30K.

Tabmmma 10.1. HaznaueHre KHOIOK CIIeNHAIbHON TAHETN HHCTPYMEHTOB THArPaMMBI AESTEIIEHOCTH

I'padpuueckoe BenubiBaromas
Ha3navenune KHONKH
u300paxeHue NMOJCKA3Ka
[ Selection Tool [peBpainaeT n3o0pakeHue Kypcopa B GOpMy CTPEIKH 15 TOCICAYIOIIErO
BBIJICTICHUS 2JIEMEHTOB Ha THarpamMmme
AEC Text Box JloGaBnsieT Ha AUarpaMMy TEKCTOBYIO 00acTh
= Note JlobaBnseT Ha uarpaMMy NpUMedaHue

Anchor Note to Item  [loGaBisieT Ha quarpaMMy CBsI3b IPUMEYAHUS C COOTBETCTBYIOIIIM
rpagUYecKUM IJIEMEHTOM JHarpaMMbl

= State JobapiseT Ha AuarpaMMy COCTOSIHUE

= Activity Jlo6aBiisieT Ha TUArpaMMy OesimelbHOCHb

. Start State JloGaBnsieT Ha qUarpaMMy Ha4dajbHOE COCTOSIHUE

& End State JobarnseT Ha TUarpaMMy KOHEYHOE COCTOSTHUE

A State Transition JlobGaBiisieT Ha qUarpaMMmy nepexoo

n Transition to Self JlobGaBnseT Ha qUarpamMmy peiekcusHulil nepexoo

_ Horizontal Jo6asnsieT Ha qUarpaMMy TOPH30HTAIBHO PACTIONOXKEHHBIH CHMBOIT
Synchronization CHHXPOHH3ALUH
Vertical Job6asnseT Ha TuarpaMMy BEpTHKAJIBLHO PACHOI0KEHHBIH CHMBOI
Synchronization CHHXPOHH3ALUH

& Decision JloGaBiseT Ha AUarpaMMy CUMBO NPUHAMUSA peleHUs TS

IBTEPHATHBHBIX 1€pPex0008

g Swimlane JlobGaBnsieT Ha AUarpaMmy JIOPOKKY
= Object JloGaBmnsieT Ha duazpammy 0b6wvexkm (10 yMOTIaHUIO OTCYTCTBYET)
- Object Flow JlobaBisieT Ha THArpaMMy CTPEJIKY 1nomoxka 06vexmos (10 yMOTYaHHIO
OTCYTCTBYET)
2 Business Activity JobaBisieT Ha THarpaMMy OH3HEC-ICSITEIBHOCTD (10 YMOIYAHHIO
OTCYTCTBYET)
3 Business Transaction [lo6asisier Ha AuarpaMmy OM3HEC-TPaH3aKIUIO (II0 YMOITYaHUIO

OTCYTCTBYET)



Kak BUIHO U3 JTOH Ta6J'II/IIII)I, 1o YMOJYaHUIO Ha MaHCJIN UHCTPYMEHTOB OTCYTCTBYIHOT HCKOTOPLIC rpa(bnqecm/le 9JICMCHTHI,
a UMCHHO - KHOIIKU C IMUKTOIrpaMMaMu 00BEKTA U HOMOKA 00bEKMO8. HpI/I HCOGXO,HI/IMOCTI/I X MOXXHO HO6aBI/ITL Ha
CIICHUAJIbHYTO MTAHCIIb AharpaMMbl OdesimenbHOCmU CTaHJapTHBIM CHOCO6OM, KOTOpBIﬁ OBLI OIIUCAH paHee.

Jnst pa3pabaTbIiBaeMOro MpoeKTa CUCTEMBI YIPaBJIeHHUs: 0aHKOMATOM Quazpamma OesimenbHoCmiy OTIMCHIBAET
MOCJICTOBATEILHOCTD JICUCTBHI KIIMEHTA MPH UCIIONB30BaHUM OaHKoMaTa. J{Jst y100CTBa MOKHO BKIIFOUHTH 3Ty TUATPAMMY
B JIOTUYECKOE npedcmasgierue, Il 4ero HeobXoauMo B Opay3epe MpoeKTa BBIACIUTS oruieckoe npedcmasienue ( Logical
View ) i BIIOJHHTE OEpAIHio KOHTEKCTHOro menio: New 7 Activity

Diagram (Hosas —* Huazpamma desmenvrnocmu ). Ilponomkas pa3paboTKy IIPOEKTa 70 MOJIEITUPOBAHHUIO CHCTEMBI
yIpaBiicHUs] 0aHKOMATOM, MO>KHO MPUCTYIUTH K pa3pabd0TKe HOBOW AHarpaMMbI oesmenbHocmu. C 3TOH LEeNbIo it
JMAarpaMMBbl OesimelbHOCmy MOJIed OaHkoMara 3aaaauM ums Jluarpamma oesmenvrocmu ATM, a B cekimio ee
JOKYyMEHTAIMU BBEJEM TEKCT "/Juacpamma oesimenbHOCHU ONHUCHIBACT TI0CIIEI0BATEIBHOCTD JEUCTBUN KIIMEHTA PU
HCTIONB30BaHUM OaHKOMAaTa'".

I[O6aBJ'IEHI/Ie ACATCIBbHOCTH Ha AUAarpaMmMy ACATCIbHOCTH U PCAAKTHUPOBAHUC €€ CBOICTB

st moGaBieHus dessmenbHoCmy Ha ARArpaMMy OesimebHOCM HYKHO C TIOMOIIBIO JIEBOW KHOITKH MBI HaXaTh KHOTIKY C
H300paKEHHEM TUKTOTPAMMEI OesimenbHOCHU Ha CTIENUATbHON MaHe I HHCTPYMEHTOB, OTIYCTUTh JIEBYIO KHOIKY MBIIIN U
IIEJIKHYTh JIEBOM KHOTIKOM MBIIIIN Ha CBOOOIHOM MECTe pabouezo aucma auarpaMmel. Ha muarpamme mosiBUTCSE
H300paXKeHHe desmenbHocmu ¢ MapKepaMu N3MEHEHHS €r0 TEOMETPUUECKUX Pa3MEPOB U TPEIIOKEHHBIM CPEeIOi

HAMEHEM 710 YMOIUAHHUIO, KOTOPOE pa3paboTIHKy CIEAYyET U3MEHUTE. JI0GaBUTE destmeibHocmb Ha THarpaMMy MOXKHO
TaKXKe C IOMOIIBIO onepayuu TIaBHOTO MeHio: T00I1S —* Create — Activity wm ¢

TIOMOILIBIO Onepayuu KOHTEKCTHOro menio: New ~7 Activity, IpeIBapUTEIbHO BBLICIHB HATPAMMY OesmelbHOCIU B
Gpaysepe MpoeKTa.

B pesynbraTe 3THX AeicTBUIA Ha AMarpaMMe MOSBUTCS H300paxeHue desmenvhocmu ¢ uMeneM NewActivity,
MpeATI0KEHHOE MPOrpaMMoii no yMondanuto. HaunHas nocTpoeHue quarpaMMbl desmenbHocmy MOJeI OaHKoMaTa, JUis
TIepBoii MoOaBIeHHON dessmenvHocmu 3amaauM uMs BeraButh kaptouky (puc. 10.1).
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Puc. 10.1. [Inarpamma IesTENbHOCTH IOCTIE T00ABICHUS HAa Hee AeITENbHOCTH BCTaBUTh KapTOUKy

Iocne nobasneHus desimenpHocmu Ha TUATPAMMY OestmeIbHOCHU MOXHO OTKPBITh 0UAI02060€ OKHO CTICIIU(UKAIIIH e
CBOWCTB U ONPE/ICIUTh JOMOJHUTEIbHbBIE CBOMCTBA destimebHOCmL, TOCTYITHBIE HA COOTBETCTBYIONIMX BKIIaKax (pHC.

10.2).
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General I Actions I Transzitions I Swimlanes I

M ame: IBCTEIBHTI: KapTouky

Stereatype: || - I
Q= Busziness Activity

Context: EBusiness Transaction

D ocumentation:

[~

I Statesactivity histony I Sub statedactivit hHiston

Ok I Cancel I Spply I Browse vI Help I

Puc. 10.2. /InanoroBoe OKHO crieliu()UKauy CBOUCTB JESTEIILHOCTH

[Ipu sTOM U151 dessmenvHOCHuU CTAHOBATCS TOCTYIHBIMH JUTS BEIOOpa Ba cTepeoTuna: Business Activity (busnec-
Oesmenvrocmy) 1 Business Transaction (busHec-TpaH3akLus), KOTOPEIE IMEIOT COOCTBEHHOE rpaduiecKoe H300paxeHne
(cM. tabm. 10.1). Ha Briaagke Transitions ( Ilepexooet ) okHa crieliu)UKaIii CBOMCTB 0esmenbHOCHY MOKHO OTIPEIeIISATh
U pelaKTHPOBATh nepexodbl, KOTOPBIE BXOAAT U BBIXOAT U3 paccMaTpuBaeMoil desmenvrhocmu. [locnennsis

BKiIaaka Swimlanes (Jopoxxku) cIyKuT uist crieluduKaniy JOPOKKH, Ha KOTOPYIO TOMEIIAeTCs

paccMaTpHBaeMas OesmenbHOCHb.

Xots npoepamma |1BM Rational Rose 2003 mo3BoJIsIeT OIpeIeIuTh CBOWCTBA desimelbHOCmU, TOCTYITHBIC Ha

Bkiajake Actions ([eitctBus), cieayeT MOMHUTE, YTO BHYTPEHHHE ICHCTBUS SIBISIOTCS CBOMCTBAMH OOIIETO MOHATHUS
COCTOSIHUS, @ BHYTPECHHSS OesmeibHOCHb CITy)KUT UMEHEM COOCTBEHHO OesmenbHOChU, TIOMeIaeMoi Ha

nuarpammy desmenvrocmu. [1o3ToMy U dessmensHocmu BO N30ekKaHUE HEJOPA3yMEHHH JTyYIle OCTaBUTh 3Ty BKIAJIKY
IIyCTOM.

I[O6aBJ'ICHI/Ie nepexona u peAaKTUpPpOBAHUC €TO CBOICTB

JloGaBnieHue nepexoda Ha TuarpaMMy OesmeibHOCHy TOTHOCTHIO aHAJOTUYHO AUarpaMMe COCTOSIHUI. A UMEHHO, JUist
J00aBIIEHUS nepexoda MEeXIY AByMs OesimelbHOCMAMY HY)KHO C TIOMOIIIBIO JIEBOI KHOIIKH MBIIIH HaXKaTh KHOIIKY C
n300pakeHHEM nepex0da Ha CIeIUATIbHON MTaHe HHCTPYMEHTOB, OTIYCTUTD JIEBYIO KHOIIKY MBIIIIH, [IEIKHYTh JIEBOK
KHOITKOM MBIIITH HA U300paXEHHH UCXOIHON desimenbHocmu Ha InarpaMMe U OTIYCTHTh €€ Ha U300paeHUuH

LEeNeBOi dessmenvrocmu. B pe3ynbpraTe 3TUX JCHCTBUI Ha AHArpaMMe MOSBUTCS H300paXKEHUE nepexodd, COeTUHSIONIETO
JIBE BBIOPAHHBIX desimeivhocmu. ECIN B KauecTBE OJJHOM U3 ISSITEIBHOCTEH SIBJISIETCSI CHMBOJI BETBJICHUS UIIH COCIUHCHHUS,
TO TIOPSIOK JJOOABJICHHUSI nepexo0a COXPAaHSIETCs TPEKHUM.

Crnemyer 3aMETHUTh, YTO TIPU HATMYHH B POCKTE 3aKOHUCHHON Quaspammsl cOCMOosiHUil TIONBITKA T00aBUTh HAYaIbHOE
COCTOSTHHE Ha IMarpamMMmy OesmebHoCu ¢ TIOMOIIBIO KHOTIKY CIIEIMAIbHOM MaHe I HHCTPYMEHTOB OKaXeTCst
Oe3ycrentHoii. B aToM ciydae npoepamma IBM Rational Rose 2003 ¢ukcupyer Halin4due B MOJENIM HA4adIbHOTO COCTOSTHUS
Y HE TIO3BOJIUT JO0ABUTH €r0 C IIOMOIIBIO COOTBETCTBYIOIIECH KHOIIKU Ha pa3padaThIBaeMbIe OUdePAMMbl

cocmosiHuil MM OesimebHocmu. PeluTh JaHHYIO MPOOJIeMy MOXKHO ITOCPEICTBOM MEPETACKUBAHUS C MTOMOIIBIO MBITIIH
HAYaJbHOTO COCTOSHHUS U3 Opay3epa MpOoeKTa Ha JIF0OYIO 3 BHOBB pa3pabaThIBACMBIX JHATPAMM.

[Nocne nobaBneHuns nepexoda Ha IUATPAMMY OesimebHOCMU CTAHOBSITCS IOCTYHBIMU JUTS PEAAKTHPOBAHMS €0 CBOIMCTBA B
crenuaibHOM AnaoroBoM okHe (puc. 10.3), KOTopoe MOXKHO OTKPBITh 70 JBOHHOMY LIETYKY JIEBOH KHOIIKOM MBIIIN Ha
n300paXEHUN nepexood.
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General | Detail |

Ewvent: I

Argurnentsz: I

Stereotype I j

Dacumentation:

[~
QF. I Caricel | Apply | ETDWSE'l Help |

Puc. 10.3. /Iuanororoe okHO crieriduKanuy CBONCTB mepexoa

Ipu cienupuKanuu CBOUCTB nepex0dos CaeyeT IOMHUTb, YTO BCE nepexodvl Ha TUarpaMMe OesimeibHOCHU SIBISIETCS
HETPUTTEPHBIMH, T.€. HE UMEIOT HMEH COOBITHH. 10 3TOM Npu4HHeE nose 86oda ¢ meHeM Event (CobOprTre) mis

BCEX 1€pex0008 JA0IDKHO 0CTaBaThes MycThiM. Ho Bce nepexodul, BRIXOAAINE U3 CUMBOI08 BeMBIeHUs. (peuietst), TOIKHBI
HMETh CImopodicesvle yCiosusi, KOTopbie creruduuupyrotes Ha Briagake Detail (IToapo6HO) nruamoroBoro okHa
cneuuduKany CBOICTB nepexood.

OxoHYaTeIIbHOE MOCTPOCHUC ArUArpaMMbl ACATCIBHOCTU MOJACIIN OankoMara

I[J'I?[ 3aBCPHICHUA MOCTPOCHUS AUATrPAMMBI OdesimenbHOCmU paccMaTpuBacMoro npumepa CIeayeT OrnMCaHHbIM BbIIIC
CII0co00oM I[O6aBI/ITB OCTAaBIIUECS JessmelbHOCmU U nepexoz)bz. C aToit LEJIbIO CJICAYCT BBINNOJHUTL CICAYHOINC HeﬁCTBHﬂZ

1. JobaButh dessmeavrocmu ¢ umenamu: Beecru [TMH-kon, BeiOpaTs Tun Tpan3akiuu, Beectu cymmy, [lomyunts
CHPaBKY O COCTOSIHUM cueTa, [lonyunts HannuHble, [ToaydnTs ek, [TonyquTs KapTouky U pUHAIBHOE COCTOSHHE.

2. Jo6aBuUTE cumsonsl gemenenus (peuienus), pacIoioKUB UX MEXIy desmenvHocmamvu ¢ uMeHamu: Beectu [TMH-
Kox 1 BriOpaTs T Tpan3akmmy, BeiOpaTs THN Tpan3akun U Beectn cymmy, BBectn cymmy u [lomyunts cripaBky o
cocTostHuU cueta, [lonyunts HanuuHble ¥ [lomyunts yek, [Tomyunts ek u Ionyunts xkapTouky. Ilpu 3Tom

TIOCIIEAHUM cumeon peutenuss OyAET UCTI0JIb30BATHCS B KAUECTBE CUMBOJIA COEIMHEHHSI.

3. Jlo6aBuTh nepexod, HaNIpaBICHHBIN OT desmenvhocmu Bectu [TMH-xox k cumsony pewenust.

4, Jl06aBuTh nepexod co cmoposicesvim ycaosuem. [ITMH-ko BEpHBI]|, HAapaBIeHHBIA OT CUMBOIA

pewenus K desmenvrocmu BpiOpaTh THIT TpaH3aKIuK. JJist 3aIaHUsl cCMOpOodICce8o20 YCiosus JaHHOTO nepexodd ClenyeT
BBectH TekcT [IMH-ko BepHsiii B none BBoga Guard Condition ( Cmopoorcesoe ycnosue ) Ha Bknaake Detail (ITonpo6HO)
OKHa crieru(pUKauy CBOUCTB JaHHOTO nepexooa (puc. 10.4). Ilpu 3TOM TEKCT cmopoaiceso20 ycaosus CleayeT BBOAUTH 0e3
CKOOOK.



B State Transition Specification : 7| x|

General Detail |

uard Conditiar: II'IHH-Kn:uJ. BEPHBIA

Auction: I

Send event:

|
Send arguments: I
Send target: I

Transition between substates

Fram I j

Ta I Brifpare TMN TRaHZakLHH j

k. I Cancel | Apply | Browse = Help

Puc. 10.4. [InanoroBoe OKHO crieli()UKaINU CBOUCTB Mepexo/ia Mpy 3aJaHUH CTOPOKEBOTO YCIIOBHUS

I[J'IS[ TIPOAOJIKEHUS MMOCTPOCHUSA JUarpaMmbl oesimenbHOCMu CJIEAYCT BBIINIOJHUTH CJICAYIOIHC JIeUCTBUS:

5. JobaButs nepexoo co cmopooicegvim yeaosuem: [IIMH-xom HeBepHBI|, HAIPABICHHEIH OT C1M80.1a pelieHus K
CHUMBOJY COCAMHCHUS.

6. JobaBuTh nepexoo, HaNPaBICHHBIN OT desmenbHocmuy BrIOpaTh THI TPaH3aKIHU K CUMBOIY PelieHUsl.

7. J106aBHTE nepexo0 CO CMopoXtcedbiM YCiosueM: [BBIOOP CHATHS CYMMBI| , HAIIPABJICHHBINA OT CUMBOIA
pewenus K desmenvHocmu BBecTrn cyMMy.

8. J100aBUTh nepexood co cmopodicedbim yciosuem. [BBIOOD MONTyUYSHHUS CIIPABKH |, HANIPABICHHBIN OT cuM60.1d
pewenus X desmenvrocmu [10ay4nTh CIIPABKy O COCTOSIHUH CUETA.

9. Jlo6aBuTh nepexoo, HaNpaBIICHHBIN OT dessmenbHocnmuy BBECTH CYMMY K CUMBOLY peuleHus.

10. J06aBHTE nepexoo co cmopodicedvim yciosuem: [CyMMa He TIPEBBIMIACT Kpeount|, HaPaBICHHBIA OT CLUMB0.1d
pewenus K desmenvrocmu [10Ty4InTh HaTMYHBIE.

11. Jlo6aBUTE nepexod co cmopodicegbim yciosuem. [CyMMa TIPEBBIIAET Kpeoun |, HallpaBIeHHbIA OT cume0.1d
peuwenuss K CAMBOITY COEIMHEHMSL.

12. Jlo6aBuUTh nepexoo, HaNpaBICHHBIN OT desmenvrHocmu [10TydnTh HATMYHbBIE K CUMBOLY PEUeHUs.

13. J100aBUTE nepexod co cmopooicesbim yciosuem. [BpIOpaHa nevaTh 4eKa ], HallpaBJICHHBIA OT cumeoia
pewenus X desmenvrocmu [10aydnTh dex.

14. J106aBUTE nepexod co cmopodicesviM yciosuem. [edaTh yeka He BRIOpaHa], HampaBIeHHBIH OT CUMBOAA peuleHus K
CHUMBOITY COEIMHEHHS.

15. J106aBUTh nepexod, HaNIPaBICHHBIN OT desmenvrhocmu I1oTydnTh Y€K K CHMBOJY COETUHEHUSI.

16. Jlo6aBuUTh nepexood, HaNpaBICHHBIN OT desmenvrocmu [10IyIUTh CIIPABKY O COCTOSIHUM CUETa K CUMBOJILY
COCIMHEHHUSI.

17. Jlo6aBuTh nepexood, HaPaBJICHHBIH OT CUMBOJIA COSIIMHEHHUS K Oesimenbrocmu [10yduTh KapTOuKy.

18. Jo6aBuTs nepexoo, HaNPaBICHHBINA OT deamensvHocmu [10IydnTh KapTOUKY K (PMHATTBHOMY COCTOSIHHUIO.

IToctpoennas TakuM 00pa3oM ouacpamma desmenvhocmu OyaeT UMeTh ciexyromuii Bug (puc. 10.5).
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For Help, pisss F1 Diedauh Language: Arsisis v
Puc. 10.5. OxoHYaTEIbHBIN BU JHATPAMMBI ACSTSILHOCTH JIUIS MOJIE/IA OaHKOMATa

Crenyer 3aMeTHUTB, YTO B pa3pabaTbIBaeMOi MOJENH Juazpamma oesimenbHocmy He ONACHIBACT CUTYAIHIO OJIOKUPOBAHUS
KapTOYKH IIPU TPHXK/IbI HeBepHO BBeeHHOM [TMH-koze. JIonoaHnTh aHHyIo [uarpaMMy desmenbHocmi, KOTopas
YUYHUTBIBAET JaHHOE YCIOBUE B (JOpMeE MPOBEPKHU OTICIBHOIO YCIOBHS, IIPEJIAraeTcsi YUTaTeIsIM CaMOCTOSITEIBHO B
Ka4yecTBE YIPAKHEHHUS.

Crenyer nomuuth, uto B cpeae IBM Rational Rose 2003 duacpamma desmenvrocmu e siBisieTcs: HEOOXOUMOM JIIst
TeHEpaLUH MPOrPaMMHOTo Koja. [1o3ToMy pa3paboTKy AuarpaMM 3TOrO THIIA, OCOOCHHO B YCIOBUSX Ae(HIlnTa BpEMEHH,
OTITYIIEHHOT'O Ha BBITOJHEHHE IIPOEKTA, MHOT/IA OMyCKAlOT. B TO jke BpeMs ClieyeT OTMETHTh, YTO B IPOEKTAX
PEHHXUHHUPHUHTA U JIOKYMEHTHPOBAaHUS OU3HEC-TIPOLIECCOB OUASPAMMA OesiMelbHOCMU SIBIIETCS OCHOBHBIM CPEICTBOM
BH3yaJIM3alluy OM3HEC-TIPOIIeCCOB B KOHTEKcTe si3bika UML.

JIaGopaTopHas padora 20. PazpaboTka guarpaMMbl KOMIIOHEHTOB M PEIAKTHPOBAHKE CBOMCTB €€ DJIIEMEHTOB

OcobeHHocTH pa3paboTKM quarpaMMbl KOMIIOHEHTOB B cpesie IBM Rational Rose 2003

Jluazpamma KoMnoOHeHMOG CIYKUT YaCThIO (PU3UUECKOTO MPEACTABICHHUS MOJIENH, UTPAET BaXKHYIO POJIb B MpoLiecce
OOAII u sBiseTcss HeOOXO0AUMOH sl TeHEPaUK IPOTrpaMMHOTO Kojia. OO0Ire peKOMEHIAINN 1o TTOCTPOCHUTO
JIUAarpaMMBbl KOMINOHEHMOos8 ObLTH PACCMOTPEHBI B JieKImu 12 kypca "OCHOBEI 00beKMHO-0PUSHMUPOBAHHO20
mooenuposanus B Hotarn UML". JTns pa3paboTku aAuarpaMm Komnonennog B Opaysepe IpoeKTa npeHa3HaueHO
OTHENBHOE npedcmasienue komnonenmos (Component View ), B KOTOPOM yiKe COAECPKUTCA QUASDAMMA KOMROHEHMO8 C
MYCTBIM COJIEpIKaHUEM U UMeHeM no ymoidanuio Main (I'maBHas).

AKTI/IBI/I3aIII/I${ AunarpaMMbl KOMNOHERMOo6 MOXKET OBITH BBIIIOJHEHA OIHUM U3 CJIICAYIOIHNX CII0COOOB:

° [enKHYTh HA KHOTIKE C U300paKEHHUEM JHArPAMMbl KOMHOHEHMOE HA CMAHOAPMHOU NAHEAU UHCIMPYMEHMO8.
° PackpbITh npecTaBlieHne komnonenmos B opaysepe ( Component View ) i aBax /sl IEJKHYTh Ha
muktorpamme Main (I'maBHas).

. Uepes nyHkT meHto Browse — Component Diagram (Bpaysep — JluarpamMma KoMnoHenmos ).



B pesyiibTate BBINOIHEHHS 3TUX JACHCTBUI HOSBIISETCS HOBOE OKHO C YUCTBIM padoyum
JUCMOM JUATPAMMBl KOMNOHEH!MO8 U CIIELUAIIbHASL NaAHelb UHCIMPYMEHMOo8, CoJeprKallas KHOIKH ¢ U300paXKeHHeM
rpadu4ecKux NPUMUTHBOB, HEOOXOANMBIX JUIS pa3pabOTKH AUarpaMmbl Komnounenmog (tadmn. 12.1).

Tabnmma 12.1. HazHaueHne KHOMOK CIIENHAIBHON MTAaHETIN HHCTPYMEHTOB IHarpaMMbl KOMIIOHEHTOB

I'padpuueckoe BenubiBaromas
Ha3HauyeHHne KHONKHU
u3o0pakeHue NMojcKa3Ka
[ Selection Tool [IpeBpamaetr n3obpaskeHne Kypcopa B OpMy CTPEIKH IS
HOCIICYIONIEro BEIIEICHHS JICMEHTOB Ha {arpaMme
AR Text Box JlobGaBnsieT Ha qUarpaMMy TEKCTOBYIO 00acTb
= Note JobasnseT Ha TuarpaMMy pAMEYaHne
Anchor Note to Item Jlo6aBnseT Ha TuarpaMMy CBS3b IPUMEYAHUS C COOTBETCTBYIOLIIM
4 rpaduueckuM dIEMEHTOM AUarpaMMBbl
=] Component JoGaBmsieT Ha AMArpaMMy KOMHOHEHm
= Package JoGaBnsieT Ha duazpammy naxkem
A Dependency JHo6apiseT Ha AuarpaMMy OTHOIICHUE 3aBHCHMOCTH
A Subprogram Specification J{o6apnsier Ha quarpamMmy CrenU(PUKALUIO MOIPOrPAMMBI
B Subprogram Body JloGapisieT Ha AUarpaMMy TeITo OIMPOTPAMMBI
n Main Program Jo6aBmnseT Ha AuarpaMmy TJIaBHYIO TIPOTpamMmy
£] Package Specification JlobaBisieT Ha AUArpaMMy CreyupuKayuio naKema
£ Package Body JobaBinseT Ha TUarpaMMy TeJio IMaKeTa
=7 Task Specification JloGaBisieT Ha AUarpaMMy CIEeIH(UKAINIO 3a1auH
Task Body JloGaBisieT Ha AUarpaMMy TeITo 3a1adn
Generic Subprogram JlobGaBnsieT Ha qUarpaMMy THIIOBYIO MOANPOrPaMMBbI(TI0 yMOIYAHUIO
OTCYTCTBYET)
Generic Package JoGapisieT Ha AMarpaMMy THUIIOBOM MakeT (10 YMOJIYaHUIO OTCYTCTBYET)
E] Database JlobGaBnseT Ha AuarpaMmy 0a3y JaHHBIX (IT0 YMOJYaHHIO OTCYTCTBYET)

Kak BugHO U3 3T0# TaOIHIEL, 70 YMOTYaHUIO HAa TTAHETH HHCTPYMEHTOB OTCYTCTBYIOT TOJIBKO TPH Ipa)IeCKHUX IeMEHTa
13 PACCMOTPEHHBIX paHee 3JIEMEHTOB JHUarpaMMBl KOMAOHEHMOS8,  UMEHHO - KHOITKH C IUKTOTPaMMaMH THIIOBOH
MTOIIPOTPAMMBI, THITOBOTO TIAKETA M 6a3bl OaHHbIX. [Ipr HEOOXOTUMOCTH NX MOKHO J0OAaBUTH HA CIIEIHAIBHYIO MTaHETh
JIMarpaMMBbl KOMIOHEHMA CTAHIAPTHBIM CITIOCOOOM.

Ilpoepamma IBM Rational Rose 2003 He moanepkuBaeT rpadudeckue cmepeomunst, paCCMOTPEHHBIE B JIeKnU 12 xypca
"OCHOBBI 00BEeKMHO-0pUEHMUPO8anHo2o moderuposanus B Hotaruun UML", u ipeumaraet yeawitl ps
COOCTBEHHBIX cmepeomunos. I'paduaeckoe N300paKeHUE ITUX CMEPeomunog U UX KpaTKasi XapaKTCPUCTHKA IPUBOASTCS B



crnenyromei Tadnuue (tabn. 12.2). Ipu 5T0M KaxI0My U3 KOMHOHEHMO8, KaK MPaBUIIO0, COOTBETCTBYET
OTJEJbHBIN atin NCXOIHOM COOPKH MPOTrPaMMHOTO TIPHIIOKEHHS.

Tabnuua 12.2. I'paduueckoe H300paKeHUE cMmepeomunog KOMRHOHEHMOE U NX XapaKTePHUCTHKA

I'paduueckoe nsodpakenue u
MM 110 YMOJTYAHHUI0

MewsubprogsSpec

MNewSubprogBaody Subprogram Body

MNewhlainSubprog Main Program

NewPacl{ageapec Package Specification

o

MNewPackageBody Package Body

MNewTaskSpec Task Specification

S

Ha3panue crepeornna

XapakTepHCcTHKa CTepeoTHIIA KOMHOHEHMA

Subprogram Specification Cneundukanuns noanporpamMmsl. COTEPKUT onucanue

nepemeHHuIxX, TIPOIEAYp U QYHKIMH 1 HE COOCPIKUT
ONPENEIICHUH KIaccoB

Teno moxnporpamMmMel. Colep>KUT peaan3alnio Ipoueayp U
(YHKIMH, HE OTHOCAIIMXCS K KAKMM-TO KjIaccaM, IPU 3TOM He
COIEPKUT ONPEIENICHUN KJIaCCOB WM peain3aluii onepamuil
OPYruX KJIacCcoB

I'maBHas mporpamma. Peannsyer 6a30Byro JTOTHKY pabOTHI
MPOTPAaMMHOTO TIPHIIOKEHHS ¥ COJEPXKUT CCHUTKU Ha
JIpyTHE KOMHOHEHMbl MOJIEIN

Cneyughuxayust naxema. COIepKUT ONpeIeICHHE Kilacca, ero
aTpuOyTOB M onepaluii. B si3pike IporpaMMUpOBaHUs

CH+ cneyughuxayuu nakema cOOTBETCTBYET OTACIBHBIN (aiii ¢
pacumpenuem "h"

Teno nakera. CoaepxKUT KO peanu3aluuu onepayuil kiacca. B
sI3BIKE TIporpammupoBanns C++ cneyugurayuu
naxkema COOTBETCTBYET OTIEIbHBIN (aiis ¢ pacmmpeHuem "cpp"”

CHGIII/I(i)I/IKaIII/ISI 3aJga4dyu. MoxeTt COACPIKATD OIPCACIICHNUC
KJjacca, €ro anI/I6yTOB nu onepaunﬁ, KOTOPGLIC MpeaAnojaracTcs
HCIOJIb30BAaTh B HE3aBUCUMOM rnomokKe ynpaeieHus



NewTaskBo d'g,-f Task Body Teno 3agaun. Moxet coiepkath peau3aluio onepayuil
Klacca, KOTOpble UMEIOT HE3aBUCHMBIH MTOTOK yIIPABICHHUSL.

Generic Subprogram Tunosas mognporpamma. ConepKUT onucanue nepemMeHHbIx,
OpoLeyp U PYHKIHHA, KOTOPBIE MOTYT OBITh UCTIOJB30BAHbI B

' : HECKOJIBKUX MPOTPAMMHBIX MPUIOKEHHUSX. [IpH 3TOM THITOBasI

HOIPOrpaMmMa He COICPIKUT OIPEASICHHUIN KITacCOB

Mewizenericsubprog

+
'
1
1
1
'
1
1
1
'
1

MNewGenericPackage Generic Package Tumoroii maket. CoIepKUT ONpeIe/ICHHE Kiiacca, ero
N aTpuOyTOB U OTEPAIlHii, KOTOPOE MOXKET OBITh HCIIOIB30BAHO B
HECKOJIBKUX TPOTPAMMHBIX TIPHIOKEHUIX

Database baza nannbix. ConepkUT onpeaeeHue OJHOIO WU
HECKOJBKUX KJIACCOB, UX aTPHOYTOB M, BO3MOXKHO, OTICPAITHIA.
[Ipu 5TOM COOTBETCTBYIOIINE KJIACCHI MOTYT OBITh pEaTM30BaHbI
B (hopMe OJHOI MITM HECKOIBKHUX TAOIHI Oa3bl JaHHBIX

MNewSubprogspec

Hcnonp3oBaHme paCCMOTPEHHBIX CrMepeomunog CylecTBEHHO YBEIMYMBAIOT HATIISTHOCTh TPaHUECKOTO MPECTaBICHHS
JarpaMMbl KOMIOHEHMOo6 U NO3BOJIIOT apXUTEKTOPY YTOUHUTh XapaKTep peal3alliid MOJEIH IIPOrPaMMKUCTOM Ha
BBIOPAHHOM SI3BIKE MTPOrPAMMHPOBAHUS.

I[O6aBJ'ICHI/Ie KOMIIOHEHTA Ha AUarpaMmMy KOMIIOHCHTOB U pCAAKTUPOBAHUC €TI0 CBOICTB

Juist noGaBIICHUS] KOMINOHEeHMAa Ha AUATPAMMY KOMHOHEHN 06 HY)KHO C IOMOIIBIO JIEBOW KHOIIKH MBIIIU HAXKATh KHOIIKY C
U300paKEeHNEM MUKTOTPaMMBbI KOMNOHeHma Ha CIIeNUaIbHON aHeId HHCTPYMEHTOB, OTITYCTHUTD JIEBYHO KHOTIKY MBIIIU U
IIETKHYTH JICBOW KHOIIKOH MBIIIN Ha CBOOOTHOM MecTe pabouero Jucta auarpamMmel. Jl00aBUTh KoMnoOHeHm Ha JHATPaAMMY
MOXKHO TaKXe C IOMOIIBIO onepayuu TITaBHOI'O MEHIO: Tools — Create — Component wm ¢

ITOMOIIBIO onepayuu KOHTEKCTHOTO MeHio: New —* Component, npeaBapuTeIbHO

BBIJICNINB npedcmasienie KOMnoHeHmos B Opaysepe IpoeKTa.

B pesynbrate aTHX A€HCTBHUIT Ha JUarpaMMe TOSIBUTCS H300paKeHUE KOMNOHEHmA ¢ MapKepaMy U3MEHEHUsI ero
T€OMETPHUUECKHUX Pa3MEPOB U NPEUIOKEHHBIM CPEA0i UMEHEM 710 YMOIYaHHUI0, KOTOPOE pa3paboTUHKy ClIEAyET H3MEHHTH.
[Ipomomxast pa3pabOTKy MOJENN CHCTEMBI YIIPAaBICHHUS OaHKOMATOM, TOCTPONM ISl Hee AUarpamMMmy Komnounenmos. C 3Ton
[IEbI0 U3MEHUM MMl THarpaMMBl, TIPeAJIOKEHHOE no yMom4anuto Main, Ha JJuacpamma komnonenmog ATM, a mis
MEePBOro 100aBICHHOTO KoMnoHenma 3ananuM umst MainATM.exe (puc. 12.1).
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Puc. 12.1. /luarpamma KOMIIOHEHTOB Mocje qo0aBieHus komnoneHnta MainATM.exe

JI1 KaXJI0TO KoMNnoHeHma MOKHO OTIPEICNIUTh Pa3InIHbIe CBOMCTBA, TAKHE KaK CTEPEOTHII, A3bIK NPOSPAMMUPOBAHUS,
JIeKIapaluu, peaan3yeMble Kiaaccel. PegakTupoBaHue 3THX CBOMCTB AJIS IPOU3BOJIBHOTO KOMHOHEHMA OCYIIECTBIISIETCS C
MTOMOIIIBIO JUATIOrOBOr0 OKHA crienuuKauu cBoicTs (puc. 12.2).

Eumpunent Specification for MainATM ed 4

General | Detail | Realizes | Files |

M arne: IMainﬁ.TM.EHE

Stereotype: IEXE j Language: I.&.nal_l,lsis - I

Documentation:

Peanuzyet knackr: ‘I
FoHrponnep baHkomara
H T paHsakumA b aHkomara

[~
| ] 4 I Cancel | Apply I Ef':"-'"-'3'3"| Help |

Puc. 12.2. [InanoroBoe OKHO crienu(pruKanny cBoiicTB komrmoHeHTa MainATM.exe

B wactrocTH, st komnonenma MainATM.exe MoxHO BeIOpath crepeotunt <<EXE>> u3 npeamaraeMoro BIOKEHHOTO
CIIHCKA, TOCKOJIBKY IPUMEHUTEINIBLHO K pa3pabaThiBaeéMOi MOJIEIH NIPEATIONAracTCs peaau3alus STOr0 KOMROHeHma B
¢dopme ucnoaEMOTO ¢aiina. [Ipu 3tom Ha BRinaake Realizes (Peanusyer) comepxkarcs Bce KIaCChl, BKIFOYast H aKTEPOB,
KOTOpBIE Ha JJAHHBI MOMEHT HPUCYTCTBYIOT B MozeiH (puc. 12.3). Cnexyer 3aMeTHTh, YTO KJIacchl Oy Iy T OKa3aHbl B 3TOM
OKHE TOJIbKO TIpu BbIOpanHOM cBoiictBe Show all classes (IToka3ats Bce Kinaccsr).



Eumpunent Specification for MainA ed

Generall Detsil  Realizes | Files I

v Show all clazzes

| Class Mame | Logical Fackage... | Lanquage
& Koxrponnep Logizal Wigw Analyzis
H_13kpaH B aHkomara Logizal Wigw Analyzis
H_MpiHTEp BaHkomaTa Logizal Wigw Analyzis
H_F.naeuWatupa BaHkorara Logical Wiew Analyzis
H_ )Y cTpoficTeD ERnAayd Han Logical YWiew Analyziz
H_ )Y cTpoficTeo yrenWA kapt Logical YWiew Analyziz
—% K.nueHt B aHkomara Uze Caze Wiew Analyziz

i =B aHE Uze Caze Wiew Analyziz
(HykoHTpoanep BaHkorara Logical Wiew Analyziz
-y [K.oHTponnep banka Logical Wigw Analyziz
() Tpanzakuma Bankomara Logical View Analyziz
4| | H

QF. I Caricel | Spply | ETDWSE'l Help |

Puc. 12.3. /Iuanororoe okHO crierudukanuu cBoicTB komnoneHta MainATM.exe, oTKpsIiTOe Ha BKiIaake Realizes
(Peanuzyer)

Ilo ymonuanuto B cpene IBM Rational Rose 2003 muist Bcex 100aBisieMbIX Ha AUArpaMMmy KOMHOHEHNMOG B KQUeCTBE sS3bIKa
peanu3aliy UCIOIb3yeTCs A3bIK aHAIN3a, KOTOPbIH B MOCIEICTBUH CIEAYET U3MEHHUTD Ha TOT A3bIK NPOSPAMMUPOGAHU,
KOTOPBII MpeanoIaraeTcsi HCIOoJIb30BaTh I HAIMMCAHUS MIPOTPaMMHOTO Koja. B naneHeiem npu reepanun
MIPOTPaMMHOTO K0Jja He00X0IMMO OYyJIET IOMOTHNUTEIHHO BEIOPATh T€ KIIACChl, KOTOPBIE PEaln3yeT TOT HIIH

uHOU Komnonenm Monend. Ilpoepamma |BM Rational Rose 2003 monuep:xuBaeT BO3MOXXHOCTh UCTIOIB30BaHUS Pa3IMIHBIX
SI3BIKOB TIPOTPAMMHUPOBAHUS JJIsl PEaIN3aLN Pa3JInIHBIX KOMNOHEHNMO8 MOJICIIH.

Jlo6aBiieH1e OTHOILEHHS 3aBUCUMOCTH U PEIaKTHPOBAHHE €ro CBOMCTB

JlobaBneHre OTHOIICHUS 3aBUCUMOCTH Ha JUarpaMMy KOMHOHeHnO06 aHAJOTUYHO J00AaBIEHHIO COOTBETCTBYIOLIETO
OTHOIICHHS Ha AMarpaMMy BapHaHTOB MCIIOJIb30BaHus. [Ipogoinkas pa3paboTky mMozenu GaHkomara, Ha

JMarpaMMy KOMHOHEHMOg TIPEIBAPUTENBHO CIIeyeT J00aBUTh BTOPOil komnonenm ¢ uMeHeM MainBank, 11 kotoporo
BBIOpath crepeotrn Main Program. J{is no6aBieHust 3aBUCHMOCTH MEXAY ABYMSI KOMINOHEHMAMU HY)XHO C TIOMOLIBIO
JIEBOI KHOITKM MBIIIM HAXaTh KHOIIKY C N300pa)kKeHHEM 3aBUCHMOCTH Ha CIEUaIbHOM MaHEeIM HHCTPYMEHTOB, OTITYCTHTh
JIEBYIO KHOIIKY MBIIIH, IETKHYTh JIEBOW KHOIMKON MBIIIN Ha U300paKEHUU UCXOJHOTO KOMNOHEHNA HA TUarpaMMe U
OTIYCTHTH €€ Ha M300pakeHNH LIeJIeBOTO KOMNOHenma. B pe3ynprare 3TUX NeHCTBUI Ha JyarpaMme IMOSBUTCS
n300pakeHHe OTHOIICHHUS 3aBUCUMOCTH B ()OpME ITyHKTUPHOM JIMHUK CO CTPEJIKOH, COeIMHSIONIeH 1Ba

BBIOPAHHBIX KOMHOHEHMA.

[IprMeHUTENBHO K ANarpaMMe KOMIOHeHmMOo8 MO OaHKOMaTa PaCCMOTPEHHBIM CIIOCOOOM CIeLyeT

JI00aBUTH OmMHOUEeHUEe 3aBUCAMOCTH OT Komnonenma ¢ nmerem MainATM.exe k komnonenmy ¢ umenem MainBank.
B oonosnnenue x 3ToMy 17151 HATJISITHOCTH MOYKHO yKa3aTh B (pOpMe NPUMEUYaHHUH T€ KIIacChl MOJIEIH, KOTOPbIE
TIpeATIoJaraeTcs peain30BaTh B JaHHBIX Komnonenma X (puc. 12.4).
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Puc. 12.4. /lnarpaMmma KOMIOHEHTOB TI0CIIEe JJOOABJICHHs OTHOIICHHS 3aBUCUMOCTH MEX 1y KoMnoHeHTaMu MainATM.exe u
MainBank

Crnenyer 3aMeTUTh, YTO omHouieHue 3aBucumoctu B cpeae IBM Rational Rose 2003 He uMeeT COOCTBEHHOTO OKHA
cneuudukanyu cBoiicts. IMEHHO 1o 3Toi npuunHe creluduIMpoBaTh CBOCTBA JAaHHOTO OTHOILEHHUS, TAKHE KaK UMS 1
CTEPEOTHUII, MOXKHO TOJILKO C IIOMOIIBIO TEKCTOBOI 00JIaCTH, YTO HEIb3s MPU3HATD YJOOHBIM C IPAKTUYECKON TOUKH
3peHHUs.

OxoHYaTeIIbHOE MOCTPOCHHUC AUArpaMMbl KOMIIOHCHTOB MOJCIIN OankoMara

,ZIJ'ISI 3aBCPUICHUA MOCTPOCHUA JUArpaMMbl KOMNOHeHmMOo8 pacCMaTpuBacMoOro npumMepa CJIeayeT OolnMCaHHbIM BBIIIE
CIrocoooM )IO6aBI/ITI> OCTaBIIUECS KoMnoHeHmsl U 3aBUCUMOcTU. C 3To# LCIIBIO CJIEAYET BBINIOJIHUTL CICAYIOINUC JIeHUCTBHS:

1. Jlo6aBuTh KomMnonenm ¢ uMeHeM: Y ctpoiictBa bankomara, s kotoporo 3a1ath crepeotun Task Specification.
2. J106aBUTb KoMROHeHMbl C UMEHAMU: Y CTPOHCTBO UTeHHs KapToukH, KiaBuarypa bankomara, [Tpunrep
Bbankomata, Jxpan bankoMara, YCTpOHCTBO BbIIaYM HAJIWYHBIX, A7 KOTOPBIX 33/1aTh ctepeotun Task Body.

3. Jo6aBuTh 3asucumocms ot Komnonenma ¢ umeHeM MainATM.exe k komnonenmy ¢ MeHeM Y CTpoHCTBa
bankomara.

4. Jlo6GaBuTh 3a8ucumocms OT KOMROHenma C AIMEHEM Y CTPOHCTBO YTEHHS KaPTOUKH K KOMHOHEHMY C

nmeneM YcrpolictBa bankomara.

5. JoGaButh 3asucumocms oT komnonenma ¢ nmeneM Kiasuarypa bankomata k komnonenmy ¢ uMeHeM Y cTpoiicTBa
bankomara.

6. Jo6aButh 3asucumocms oT komnonenma ¢ nmeHeM Ilpuatep bankoMata K komnonenmy ¢ UMEHEM Y CTPOHCTBA
bankomara.

7. JloGaBuTh 3a8ucumocms 0T KomMnonenma ¢ UMeHeM JKpaH baHkomara kK komnonenmy ¢ IMEHEM Y CTpOMCTBa
bankomara.

8. J106aBuTh 3a6ucumMocms OT KOMROHEHMA C AMEHEM Y CTPOMCTBO BbIAAYH HATUIHBIX K KOMNOHEHMY C

nMmeneMm YctporicrBa bankomara.

IToctpoeHnas TakuM 00pa3oM ouazpamma KomMnoHenmog 0yIneT UMeTh ciieaytomuii Bux (puc. 12.5).
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Puc. 12.5. OxoHuaTeNbHBIN BU JHarpaMMbl KOMIIOHEHTOB pa3pabaThiBAEMOW MOJIENN yIIPaBICHUS

CrietyeT 3aMeTHTb, YTO PA3INYHbIE IpadHUECKUe crepeomunsl KOMHOHeHnOo6 He OKa3bIBAIOT BIMSHHS HA 0COOCHHOCTH
reHepaluy IporpaMMHOro koja. ITostomy mpu pazpaboTke auarpaMMBbl KOMHOHEHIO08 IPUCYTCTBYET HEKOTOpast
HEOJIHO3HAYHOCTh BEIOOPA COOTBETCTBYIOIIUX CIMEPeomunos, CBsI3aHHas ¢ 0OCOOCHHOCTAMH NPENoIaracMot peanu3anuu
MIPOTrPaMMHOTO TIpHiIokeHus. [Ipu paboTe ¢ quarpaMMoi KomMnoHenmo8 MOXKHO TaKKe CO3/1aBaTh IMAKEThl U pa3MeNIaTh B
HUX KOMNOHEHMbl, U3MEHSTh MX CleNN(HUKAINIO 1 OTHOIICHHS 3aBHCUMOCTH MEX/Y Pa3INdIHBIMU 3JIEMEHTaMHU
JMarpaMMsl. BEITOTHUTE 5TH AEHCTBUS MpeAJaracTcsi YUTaTeNsIM CaMOCTOSTENEHO B KAUECTBE YIIPAXKHEHHS.

.Ha6ODaTODHaH pa60Ta 21. Pa3pa60TKa JIMarpaMMEl Pa3BePThIBAHUS U PEAAKTUPOBAHUE CBOWCTB €€ DJIEMEHTOB.

OcobeHHocTH pa3paboTKM TuarpaMMbl pa3BepTeiBaHus B cpene IBM Rational Rose 2003

Juazpamma pazeepmuléanus SIBISETCS BTOPOH COCTABHOM 4acTbI0 (PM3MUYECKOTO IPEJICTABICHHS MOIEIH 1
paspabaTbIBaeTCs, KaK MPaBuiIo, Il TEPPUTOPHAIIGHO PACIIpEIeNICHHBIX cucTeM. [ pa3paboTku duaspamm
KOMNOHeHmos B Opay3epe MPOoeKTa MpeHa3HauCHO OTIeNbHOE npedcmasienue passepteiBanus ( Deployment View ), B
KOTOPOM YX€ COJIEPKUTCS OUaspamMma pa3eepmuléanisl ¢ MyCTHIM COAep)kaHieM U 0e3 COOCTBEHHOTO MIMEHH.

AKTHBH3AIMS OUazpammyl pa3eepmuléaiusi MOXKET OBITH BBITIOJHEHA OJJHAM U3 CJIETYIOIIMX CIIOCOOO0B:

° [enKHYTh Ha KHOTIKE C U300PXEHUEM OUASPAMMbL PA36EPMbIEAHIsL HA CIMAHOAPMHOU NAHEAU UHCIMPYMEHNO8.
° JIBa>K/1bI IIENKHYTH HA MUKTOrpaMMe mpejcrasicHus passeptoiBanus ( Deployment View ) B 6pay3sepe mpoekra.
. BoinonHuTh onepanuio riaBHoro MeHto: Browse — Deployment Diagram (O630p —r Huazpamma
Pa38epmuleanusl).

B pesynbTaTe BBITIOTHEHHS STHX ACHCTBUHN MOSBISETCS HOBOE OKHO C YHCTBIM pAfouUM JUCTOM OUASPAMMDbL
paséepmuleanus v CTICIUATbHAS NAHELb UHCMPYMEHNOo8, COAEPKaIas KHOTIKA ¢ H300pakeHneM TpapuIeCKux
MIPUMHUTHBOB, HEOOXOIMMBIX JIJIs pa3pabOTKu duacpammel pazeepmoiéanus (tadm. 13.1).

Tabsuna 13.1. Ha3HaueHHne KHOMOK CIIENMAILHOM MaHeIN HHCTPYMEHTOB AUArpaMMbl pa3BepThIBAHUS

Ha3nauyeHne KHONKH
I'paduueckoe BenubiBaromasi



H300paxeHue NMojACKa3Ka

[ Selection Tool IIpeBpainaeT n300pakeHne Kypcopa B GOpMy CTPENIKH ISl IIOCICAYIOIETO
BBIICJICHHUS DJIEMEHTOB Ha JJHAarpaMMe

AR Text Box JlobaBnsieT Ha qUarpaMMy TEKCTOBYIO 00acThb

= Note JobasnseT Ha TuarpaMMy NpUMEYaHNe

Anchor Note to Item  [loGaBrnsieT Ha AuarpaMMy CBsi3b MPUMEYAHHUS C COOTBETCTBYOIINM

4 rpaduueckuM >IEMEHTOM AUarpaMMBbl

= Processor JlobGaBnsieT Ha qUarpaMMmy npoyeccop

7 Connection Jlo6apnseT Ha TuarpaMMy OTHOIIIEHHE COCTUHEHUS

& Device JobapiseT Ha AuarpaMmy yCmpoucmeo

Kaxk BHaHO U3 3TOH TaGJIULEL, 0 YMOIYAHHIO HA TAHEIM HHCTPYMEHTOB IIPUCYTCTBYIOT BCe rpaduuecKkue 2JIeMEeHTHI U3
PacCMOTPEHHBIX paHee dJIEMEHTOB OUAePAMMbL PA38EPMbIEAHLUS, TOITOMY H3MEHSTh CIICHHAIBHYIO IaHEeb HeT
HeobxoquMocTH. PaboTa ¢ tuarpaMMoii pa3BepTEIBAaHUS COCTOHT B CO3IAHUH HPOYeccopos U yCmpoucme, uX
cneuuQuKaiy, yCTaHOBICHHN CBA3eH MEXIy HUMH, a TaKKe T00aBJICHUH U CelU(pUKALUH POLIECCOB.

JlobGaBieHue y3ia Ha AuarpaMMy pa3BepTHIBaHUS U PEaKTHPOBAHHUE €TO CBOMCTB

Jlyist moGaBieHUS y31a Ha JUArpaMMy Pa3BePTHIBAHKSI HY)KHO C IIOMOIIBIO JICBOM KHOITKK MBIIIHA HAXKATh KHOTIKY C
H300paXeHHeM TIMKTOTPaMMBbI TpeOyeMoro y3ia ( npoyeccopa Wi ycmpoticmea ) Ha CIICIHATbHON MaHEId HHCTPYMEHTOB,
OTITYCTHTh JICBYIO KHOIKY MBIIIN U IIEIKHYTh JICBOI KHOMKOM MBIIIK HAa CBOOOHOM MeCTe Pabodero JucTa AUarpaMmebl.
Jlo6aBuTh npoyeccop Ha IMarpaMmmy pa3BepTHIBAHUSI MOXKHO TAKKE C

MTOMOIIIBIO Onepayuu TIABHOTO Menio: T00lS —* Create —" Processor wm ¢

TIOMOIIBIO Onepayul KOHTEKCTHOro Merio: New ~F  Processor, npeiBapuTesbHO

BBIICTIUB npedcmasieHue pa3BepThIBaHMs B Opay3epe MpoeKTa. AHAJOTHYHO 100aBUTh YCmpolicmeo Ha JUarpaMMy MOXKHO
TAKIKe ¢ TIOMOILBIO Onepayuu rIaBHoro merio: Tools ~* Create " Device mm ¢

TIOMOILBIO Onepayuu KOHTEKCTHOro menio: New ~  Device, IpeBapHTeIIbHO BELICIUB npedcmasierue PasBepThIBaHus B
Opaysepe mpoekra.

B pesynbrarte STHX ASHCTBHIA HA TUarpaMMe pa3BepTHIBAHHS MOSBUTCS H300pakeHUE y3/1a TPeOyeMOoro THIIa ¢ MapKepaMu
M3MEHCHHS €T0 TEOMETPUYCCKUX Pa3MEPOB U IPETI0KESHHBIM CPEOH HMEHEM IO YMOIYaHHIO, KOTOPOE Pa3pabdoTIHKy
crenyer u3MeHuTh. [Ipu 9TOM cieayer uMeTh B BUIy, uTo B cpeae |BM Rational Rose 2003 oz mporeccopoM MOHUMAETCst
peCypcoeMKHUil y3en, a oL yCmpoiicmeom - HEPECYPCOEMKHUIL y3er.

IIponomkas pa3pabOTKy MOJIEIH CHCTEMBI YIIPABICHHUS OAHKOMATOM, TOCTPOUM JUIs Hee Auarpammy pasepTeiBanus. C
9TOH LEJBI0 B KAYECTBE IIEPBOTO V3/1d BEIOEPEM THII npoyeccop W 3anaauM emy uMs bankomar Nel, niist kotoporo B hopme
MpUMEYaHust yKaxeM nomeuennoe snauenue. {aopec = yin. Camosas, 1.5}. D10 snauenue CIyR AT IsI CIICIUPUKAIIN
KOHKPETHOTO ajpeca 0JTHOTO u3 6aHKoMaToB cucteMsbl (puc. 13.1).

JlaGopaTopHas pabota 22. OcOOEHHOCTH reHepalyy MPOrPaMMHOTO KOJIa.
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Puc. 13.1. Ilnarpamma pa3BepTbiBaHus mociie n06aBienus y3na bankomar Ne 1

JIiist KaXKI0T0 npoyeccopa MOXKHO crieuUIUPOBATh Pa3INnIHbIC CBOMCTBA, TAKUE KaK CTEPEOTHUII, XapPAKTEPHUCTHKY,
MIPOIIECCH U BX MpUOpHUTET. CIIeU(HUKANS 3THX CBOHCTB OCYIIECTBIISIETCS C TIOMOIIBIO THAIOTOBOTO OKHA CITCI(PHKAIIAN
CBOUCTB npoyeccopa (puc. 13.2).

EYProcessor Specification for Bankomar N 7| x|

General | D etail I

W ET IE aHEaraT M

Stereotppe: I j

Dlocumentation:

HoTaHaenueaeTcA no agpecy; yn.Cagoeaq, 0.5 :I

[~
| ] I Cancel | Apply | Ernwse‘rl Help |

Puc. 13.2. [lnanoroBoe okHO crienuuKanny cBoicTs y3na bankomar Ne 1

IIpu sTom Ha Bkaaake General (O61re) MOXHO TONBKO H3MEHUTD UMS nPOYeccopa, BBECTH TEKCT CTEPEOTHUIIA,
NIPEAJI0KEHHBIH CaMUM Pa3pabOTUYMKOM, U TEKCT JOKYMEHTAIUH, MOSCHSIOMMHA 0COOEHHOCTH (PU3NYECKOTr0 pa3MeLeHHs
nmannoro komrnonenTa. Ha sxnanke Detail (IToapo6HO) okHa crienuHKaui CBOUCTB npoyeccopa MOXKHO ONPEICIUTE €ro
XapaKTepUCTHKH, BHIOPATh MIPOIECCHl U BAPUAHT NIAHUPOBaHUs eTo paboTH (puc. 13.3).



Prucessur Specification for BaHk d |

General  Detai

Characterizgtics:

Proceszses:

| Mame | Priority I
[H M inATH

— Scheduling:
i Preemptive " Mon preemplive " Cyclic
" Executive = Manual

| QF. I Cancel | Apply | Browze - Help

Puc. 13.3. /InanoroBoe okHO crienuukanuy cBoicTB y3na bankomar Ne 1, otkpriToe Ha Bkiazake Detail (ITogpo6HO)

XapakTepuCTHKH npoyeccopd, TAKUe Kak ero Ovicmpodelicmeue N 00beM ONIEPATUBHON MAMSTH, MOTYT OBITh 3aITUCAaHBI B
(dopme TekcTa B MHOTOCTpaHHYHOE nojte ¢ umeneM Characteristics. B noze Processes (ITporiecchl) MOXHO 3a1aTh
HEKOTOPBIN MpOIIecc, KOTOPHIH MpeIosaraeTcs pealn3oBaTh Ha JaHHOM npoyeccope. C 3TOH 1eTbI0 HEOOXOAMMO
BBITTOJIHUTH OTIEPAIMI0 KOHTEKCTHOTO Merio INsert (BcTaBuTh) M BBECTH TEKCT MMEHH Tporiecca. Jlamee MOKHO

3a1aTh NpUOpuUmen npoyecca, BBeiss HEKOTOPOE YNCIIO B COOTBETCTBYIOIIEE 10.1e BBOAA.

I[Ipu HATIMYUK Y nPoyeccopa HECKOIBKHX MPOLIECCOB MOXKET OBITh JOMOJIHUTEILHO ONpe/IeieHa
HPOLIEAYPA NIAHUPOSAHUs VX BBITOMHEHUS. 15 crielbuKaiuy MpOLEayphl HIAHUPOSAHUS RPOYeCcopa MOTYT OBITh
MCIIONB30BaHbI CIeYIOIe BapuaHThl BeIOopa B rpymme Scheduling:

° Preemptive (C mpuoputeTom) - onpeaessietT Ipoueaypy nIaHUposans, TP KOTOPOH MPOIECC ¢ OOIBIITNM
IIPUOPUTETOM OYyJeT UMETh MPEUMYIIECTBO IIPH UCIIOIB30BAaHHH PECYPCOB npoyeccopa 0 CPaBHEHUIO C

MCHEC npuopumemHvlMu npoyeccamu.

) Non preemptive (be3 npuopureTa) - onpeaenseT Npoueaypy nIAHUpo8anusi, TIPU KOTOPOIl BCe npuopumentvl
npoyeccoé UTHOPUPYIOTCs. [Ipr 3TOM TeKymuii mporiece BBIONHASTCS IO CBOETO 3aBEPIICHHUS, TOCIIE YeTO MOXKET OBITh
HA4yaTo BBINOJIHEHUE CIIEIYIOUIETO Mpolecca.

) Cyclic (luknuueckuii) - onpeaenseT npoLueaypy niaHupoganus, P KOTOPOI npuopumentvl Rpoyeccos Takxe
UTHOPUPYIOTCS. Bee Mpoliecchl BRIMOMHAIOTCS IUKINYECKU IO KPYTY, IPH STOM KaXKJJOMY U3 HUX BBIICIACTCS
(uKCUpOBaHHOE BPeMsI Ha BBITIOJTHEHUE, IO MPOIIECCTBHH KOTOPOTO YIIPaBJICHHUE MEPEIaeTCs CICIYOIEMY IPOIecCy.

. Executive (McnoaHUTENbHBIN) - ONPEaEIISIeT MPOLEAYPY NIAHUPOSAHUS, U KOTOPOH CYIIECTBYET HEKOTOPBIN
ITOPHUTM, MPETHA3HAYCHHBIH [T YIIPABICHUS OTIEIEHBIMU IPOIIECCAMH.

) Manual (BpyuHyto) - onpenensier npouenypy HiaHupoeanus, pu KOTOPOH HAaHUPOBAHUE 8bINOIHEHUS
npoyeccos OCYIIECTBISCTCS IMOJIb30BaTEICM.

st oroOpaxkeHust nH(GOpMALIKK O POLIEccax, BHITOIHIEMbIX Ha OTACIbHBIX HPOYeccopax, MPeACTaBICHHBIX HA JHarpaMMme
pa3BepThIBaHUs, CJEAYET BBITOJIHUTH ONEpaIni0 KOHTeKcTHOTO Menio Show Processes (ITokasats npoueccsr). st
0TOOpaXkeH!sI UHPOPMAIIAHU O TIPOLEAYPE NIAHUPOBAHUS. OMOEIbHBIX NPOYECcCcO8 Ha BRIOPAHHOM npoyeccope CIeAyeT
BBIMOJIHUTH OTEpaIuio KoHTeKcTHOTO Mernio Show Scheduling (TTokasats miaHupoBaHUE).

IIponomkas pa3paboTKy duazpammsl pazeepmoiéanus I MOACTH OaHKOMAaTa, CIeAyeT JOOaBUTh
BTOPOii yzen Tuna ycmpoticmeo ( Device ) ¢ umenem Cemb, 17isi KOTOPOTO 3aJ1aTh CTEPEOTHI <<3aKpbiTasi cemv>>. [Ipu
9TOM JIJIsl 33[JaHHsI CTEPEOTHUIIA CICIYET BBECTH €0 TEKCT O€3 YITIOBBIX KaBBIUCK B CTPOKY ¢ UMEeHeM Stereotype.

Just yempoticmea Habop pelaKTHPYEMbIX CBOMCTB MEHBIIIE, TOITOMY JIJIS HETO ¢ HOMOIIIBIO COOTBETCTBYIOIIETO OKHA
crenn(UKAIue CBOMCTB MOYKHO OIIPEACIIUTh: UMS, CTEPEOTHII, JOKYMEHTAITHIO B XapaKTepucTHKY (puc. 13.4). Drot dakr
COTJIACYETCsI C ONPENICIICHUEM YCIPOIiC8a KaK HEPECYPCOEMKOTO V3/d, HA KOTOPOM OTCYTCTBYET npoyeccop.
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Puc. 13.4. /InanoroBoe okHO crienu(puKanuy cBoUcTB ycrpoiictBa CeTh, oTKpbITOE Ha BKiaake Detail (IToxpoOHO)
JIaboparopuas padora 23. Oco0eHHOCTH T'eHepalldy IPOrPaMMHOI0 KOJA.

s Mozienu 00pabOTKH 3aKa30B CTEHEPUPYHTE MPOTrpaMMHBII KoJ] Ha si3bike C++.
Dmanwl eblnonHEeHUA YRPANHCHEHUSA
BBoj Tes1 makeTOB Ha THATPAMMY KOMIIOHEHTOB CHCTEMBbI

1. Otkpoiite TuarpaMMy KOMIIOHEHTOB crcTeMbl (System). Beibepute B Opay3epe makeT komrnoneHToB Entities: remno
naketa Order. Ileperanure Teno nakera Order Ha TUarpaMMy KOMIIOHEHTOB CHCTEMBL.

2. I[MoBTopuTte m. | my1s cnenyonmx KOMIOHEHTOB (cM. puc.11.1):

Entities: Teno makera Orderltem, Boundaries: teno makera OrderOptions, Boundaries: teno makera OrderDetail, Control:
Teno makera TransactionMgr u Control: teno makera OrderMgr.

IIpoBepka moaean Rose
Bei6epute B merto Tools > Check Model. TIpoananusupyiite u nucrnpaBbTe Bee HaliIeHHBIE OMMOKA B OKHE XKypHAIa.

Oo0HapyskeHne HAPYIIEHUIl MPaBUJI 10CTyMA


https://www.intuit.ru/studies/courses/14/14/lecture/440?page=3
https://www.intuit.ru/studies/courses/14/14/lecture/440?page=3
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-
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Orderltem -
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OTkpoiiTe TIaBHYIO AuarpaMmy KiaccoB Mojenu (Main) B morumueckom npezacraienuu (Logical view) moxenu. Beioepure
B MeHro Report > Show Access Violations. TIpoananu3upyiiTe v HCTIPaBbTE BCE HAPYIIICHHUS MPABHJI JOCTYIIa, TOKA3aHHbBIC B
COOTBETCTBYIOIIEM THATIOTOBOM OKHE.

Puc.11.1. [luarpamma KOMIIOHEHTOB cucTeMbl Order

YcranoBka si3pika C++

Bribepure B Menro Add-Ins > Add-In Manager. B nuanorosom oxkue Add-In Manager mocraBsTe (uiaxox s
BapuanTta Rose C++ u Haxxmure kaorky Apply (Ilpumennts), 3atem OK.

Ha3nayeHue KOMIIOHEHTAM CHCTEMBI SI3bIKA reHepanvu nporpaMmmMHoOro xKoaa

1. Otkpoiite cnienudukanuo koMmmonenta Order (crenuduKanmio makeTa) B MakeTe
komroHeHTOB Entities. BeiGepure B kauecTBe si3bika peanuzanuu C++.
2. [oBTopuTe 1. 1 17151 OCTATBHBIX KOMIIOHEHTOB CUCTeMBI (cM. puc.11.1).

Ha3nauyeHnue cBOMCTB reHepanuy NPOrpaMMHOr0 Koaa

1. JIroGbIM cr10coG0M co3/aiiTe KOPHEBOI KAaTAJIOT [JIsi FTeHEPHUPYEMOro IPOrpaMMHOTO KOA, rie GYIyT cO3iaHbl Bce
Katasoru u ¢painsr C++ (Hanpumep, c:\order).

2. Beibepure B Mento Tools > Options na Bknagke C++ Type: Project mist ycTaHOBKU CBOMCTB reHEpaIK POrPAMMHOTO
KOJIa IPOCKTA.

3. Haxxmute xHonky Clone mist co3manust cBoeit KOmMu Habopa CBOMCTB MpoeKTa. BBemire nMst st HOBOTo Habopa CBOWCTB
npoekra (Hampumep, MyPropertySet) u BeiGepute ero B packpbiBatoiiemMcst crucke Set quanorosoro oxua Options.

4. Jlnst cBowicta Directory B cron6ue Value Heobxoaumo HabpaTh MM CO3JaHHOTO KOPHEBOTO KaTajora st
TeHEePHUPYEMOTO TIPOTPaMMHOTO KoJa TipoekTa (Hanpumep, ¢:\order). Haxmure kaonky Apply (ITpumennts) 1 OK.



T'enepanust nporpamMmmuoro koga C++

1. OTKpoiiTe TarpaMMy KOMIIOHEHTOB cHCTeMHI (System). BeiOepuTe Bce KOMITIOHEHTHI Ha Juarpamme SyStem mocpencTBoM
mento Edit >Select All.

2. Bribepute B menio Tools > C++ > Code Generation. TIpocMoTpuTe CO31aHHBIN MPOrPaMMHBI KOJI B COOTBETCTBYIOIIEM
KaTaJjore JJjisi FeHepUPYEMOro MPOrpaMMHOTO KOJIa MPOEKTa.

JlaGopaTopuas padota 24. [IpoexTupoBaHue HHGOpPMALMOHHOI cucTeMbl B pamkax RUP.

Llens paGoTEI — HAYYUTBCS pa3pabaThIBaTh MOIENH MOTOKA paboT; MOHATH MECTO JAHHON MOJEIH IIPU ONpEEICHHH
GyHKUMI pa3spabaThIBAEMOM CHCTEMBI Ha JTaIle ONpeeIeH s TpeOOBaHMHi K CUCTEME.

Ceroans TpyaHO HAMTH KHUI'Y MM CTATbIO, NOCBALEHHY K TEXHOJIOIMMH CO3JaHUd DOILIIHMX
OpOrpaMMHBIX CHCTEM, KOTOpas He uuTHpoBasia Obl yOMHCTBEHHYIO XapaKTepHCTHKY HbIHELIHE
curyauun: “Tlo nammm ounenkam tonbko 26% npoekros cosnanusa MC sakanuuBalorces ycnemHo .

(Standish Group CHAOS Report 1998)
Rational Unified Process kak TexHo/10rus
Rational Unified Process - 910 npouecc pazpaboTku mporpaMMHOTO 00€CreHeH s.

Iponece — 4acTHYHO YNOPAIOYEHHBIH HADOP IATOB, KOTOPLIE HY:KHO NPOJEIATL U1 JOCTHKEHHA
LJIH; [IPH pa3pabOoTKe IPorpaMMHOro odecneye s Lejb COCTOUT B (POPMHPOBAHKH HJIH PACLLIHPEHHH
CYLIECTBYIOLIEr0O MPOrpaMMHOIO H3/1E/IHs.

HoBbie MM
Mpougcc "
P ApoMaMibl

Mpouecc paspaboTkK nporpaMMHoro obecnedyeHns - npouecc pa3paboTkM CUCTEMEI M3 TpeGoBaHWiA,
HORKIX (HAYANRHRIA LIMKN DARRMTAA | MNW MAMEHEHHKIX (LIMKN 3RONKILINKY.

Korna nporpammuas cucrema paspadarbiBaeTcst Ha [yCTOM MecTe, ee paspaborka — 9To nporecce
cosganus cuctemsl U3 TpeboBanuii. Ho Kak ToJIbKO cHCTEMA NPHHAJIA KaKy10-TO (pOpMY (HJIH B HALIHX
TEPMHHAX, KOIJla CHCTEMa MPOILLIA Had AJlbHbIi LIMKIT Pa3BUTHS), TO J1K00as 10pa3padoT Ka — 9T0 POoLEece
npucrnocodIeHus CHCTEMbl K HOBLIM MIIH W3MEeHHUBINUMCH Tpebosanuam. Paspaborka u Bee
NoCce1yoUHe 10pa3paboTKH COCTaARIAIOT KH3IHEHHBIH IIHK/ CHCTEMBL

Rational Unified Process oOecrieuuBaer cTporuii noixoj K Ha3HAYSHHIO 3a/1a4 U OTBETCTBEHHOCTH B

npejeiax rpynmnbt paspadorku. Ero meak coctouT B TOM, 4TOObI FApaHTHPOBATL BLICOKOE Ka4eCTBO

leOlpaMMHO]U IIpO,U.yl{Ta, oTBCHaIIEero IID’I‘peGHOCTS{M KOHEYH bIX IIO.J]b'lOBa'I'f.‘J]f:FI., B IIpf:,U.f:J]aK

MpecKasyeMore BpeMeHHoro rpauka u Oropkera.

m  Rational Unified Process — 310 HTepaTuBHBIii npouecc. Co3aaBark COBPEMEHHBIE CIOKHBIC
nporpaMMHbIe CHCTEMBL IIOCHEN0BATENIBLHO, T.C. CHa4alla OINpeicliaTh BCe ]IpOGJ]ﬂMb[, 34aTeEM
NPHHUMATL BCE MPOEKTHLIE peleHus, GOPMHPOBATL MPOrpaMMHOE 00ECneYeHHe H, HAKOHELL,
NPOBEPATL MU3JIEIHE, HEBO3MOXKHO. HTepanHOHHLIH MOAX0] [03BOJISET YIY4lIaTk IOHHMAaHHE
po0JIeMbl Hepes3 M10CIIe10BaTENILHEIE YCOBEPILIEHCTBOBAHMUS | C IPHPALLIEHHEM KOHKPETH3HPOBATh
pdeKkTHBHbIE peleHs. DTOT NoAXo] odecnevyusaer OOIbIIYIO FHOKOCTL NPH Y4YeTe HOBBIX
'I'pf:ﬁOBaHHFI HJIH TAKTHYECKHX H3MEHEHHH B ACHOBBIX HEJAX, H [TO3BOIACT IIPOCKTY 3apaHec
HAeHTH(QHIHAPOBATEL H Pa3peliaTh PHCKH.

m  Rational Unified Process — 210 ympaeasiemblii npouecc. MrepaunoHHbiil N0AX0/ NPeAnonaraer
yhpaB/ienHe TPeGOBAHHAME 1 yNpaBJIeHHe H3MeHeHHIMHA, 9T00bI 110 BCEM ITYHKTaM BOBpEMs



rapaHTHPOBaTh O0LLIEe [TOHHMAHHE OXKHIAAeMBbIX (DYHKLHOHAILHBEIX BO3MOKHOCTEH, 02KHAAeMbIil
YPOBE Hb KAYECTBA H IapaH THPOBATh HAMITY HIlIee YIPABICHHE CBA3AHHBIMH 3aTparaMu H rpadukaMu
BBIMOTHEHHS.

Rational Unified Process 3axiio4aercs B co3nanud u o0cykuBanud mogeneii. Rational Unified
Process oKycHpyeT BHUMaH e HE Ha cO31aHnH O0JIbILOIo KondyecTsa OyMamHbIX JOKYMEHTOB, a
Ha paSBHTHH H _'nccmlya'rauuu MO,LI,eJlCﬁ - ceMaHTHYeCKH 0orarbix upe,u(.“raBJleHuﬁ l]pOlpﬂN]N]HOﬁ
CHCTEMBI NIPH e¢ paspaborke.

Rational Unified Process cocpenoraunBaer BHUMaHUE HAa NEePBOHA4YalibHOH pa3paborke u
KOMIIOHOBKE YCTOHYHBOH apXHTEKTYPHBI [IpOrpaMMbl, KOTOpas olierdyaer napajuie/ibHYHO
pazpaboTKy, MUHUMH3UPYET NepelellKH, YBeIIMYHBaeT BO3MOKHOCTL MHOIOKPATHOIO
HCMOJIB30BAHHWA H HANECKHOCTD jKCl]leﬂl‘aLlHH. O1a apxu'l‘eKl‘ypa HCI]OJleye'l'Cﬂ JJIA l]JlaHHpOBaHHH
HCIIOJIL30BAHHUSA W YIIPABIEHHA PasBUTHEM [IPOIPaMMHEIX KOMIIOHEHTOB.

Heiicreua npu seimonuennu Rational Unified Process ympasasiiorces npenexentamn. [oxstus
NpeugcacHTOB U CLUEHAaPHA Y IPaBJIAOT TEXHOIOIHYCCKHM MaplupyToM OT A€JI0BOI0 MOAC/IIHPOBAHK A
H '1‘peﬁoﬁatmﬁ a0 HCl]hI'l'aHHi’Jl., H 00ecre4YrBaloT CBA3aHHEIE H ,LlOC'l'yl]HhIe A1 aHaJIM3a h-‘lapLL[py'l'bI
pazpaboTKH U IOCTABKH CHCTEMEL

Rational Unified Process nojaepxiBaer 00beKTHO-OPHEHTHPOBAHAYI0 TeEXHAT0rHi0. Hekoropoie
U3 Mozeleil ABIATcs 00beKTHO-OPUEHTHPOBAHHBIMIA MOJEIISIMHU, KOTOpLIe 0a3HpyloTcs Ha
HOHATHSX OOBEKTOB, KIIACCOB U 3aBUCHMOCTEH MEKAY HUMH. DTH MOJEIH, 0A00HO MHOIHM JPYTHM
TEeXHHYECKUM HCKYCCTBEHHEIM 00bekTaMm (apredaxram), HCIONIL3YIOT YHU(HIMPOBAHHLIH A3BIK
mozenmposanus (UML) kak oduryto cHetemy 0003Ha4YEHHI.

Rational Unified Process nojaep:xiBacT KOMIIOHeHTHO-OPHEHTHP 0BAHHO € MPOTrPAMMHP OBAHHE.
KOMIIOHEHTBI - 3TO HETPUBHAJIBHEIE MOIYIIH HIIH [10JICUCTEMbI, KOTOPbIE BBIIOIHAIOT KOHKPETHYIO
(YHKIMIO M MOT'YT ObITh CMOHTHPOBaHbI B CTPOIO OMEPHYEHHOH apXUTEKTYpe, CIEeUUaTIbHOH 1K
HEKOTOPOH 00LIe10CTYIIHOM HH(pacTpyKrype KoMmroneHTos, Tina Internet, CORBA, COM/DCOM,
JJIA KOTOPBIX MOABIACTCA HHAYCTPHA MHOIOKPATHO HCITOJL3YEMbIX KOMITOHCHTOB.

Rational Unified Process — 310 npouecc ¢ nepecTpanBaeMoii kondurypanueii. Hukaxoi
OOUHOYUNBIIL RPOWECC HE ROOXO0UM JJist 6CeX CJIyUaAes pa3padon Ku npozpammnozoe obecneue .
Rational Unified Process yaoBinerBopsieT W MajleHbKHE I'PYHIIbl pa3padoT4HKOB U OoNbIIHe
opranusauuu. Rational Unified Process 0cHOBaH HA NPOCTOI H KOPPEKTHOI apXHTEKTYpe, KoTopast
obecrieyrBaeT OOIIHOCTL JUIA ceMeHcTBa NPOLECCOB, H BCE K& MOMKET ObITh U3MEHEHa pajiu
HPHCIIOCOOIEHUS K KOHKPETHBIM cHTYyal M. OH COAEPIKUT PEKOMEH 1aLlHH 110 KOH(QUIYPHPOBAHHIO
npouecca 1 YAORIETBOPEH U NOTPeOHOCTEH NaHHOH OpralH3aliHH.

Rational Unified Process noouipsier 00beKTHBHO OCYLIECTBIsAEMOE YHPaBJIeHHe KaueCTBOM.
OLICH_I{a KadecTBa BCCX ,Llel‘j]C'l'BHi:l H HX y‘-laC'l'HHlCOB., Lbopmupyemaﬂ B l]pOLleCCC., HCI]OJleyeT
00bEKTHBHEIE U3MEPEHHs U KPUTEPHH.

Rational Unified Process nopjiepkuBaercsi HHCTPYMEHTAJABHBIMH CPeACTBAMH, KOTOPbIE
aBTOMAaTH3UPYIOT OOJBIIMHCTBO JAHCTBUIT Iponecca. UHCTpyMeHTallbHBIE CPEICTBA HCHONIb3YIOTCS
JUIL CO37aHHsi ¥ OOCIY)KMBAHUSL pasiIM4HbIX apredakToB npouecca pa3paboTKH MPOrPaMMHOIO
obecriedeHusi: BU3yallbHOr0 MOJCIHPOBAHHsl, IIPOrPAaMMHPOBAHUS, UCIIBITAHKI U Tak aasiee. OHu
HEOLICHUMbI B MOJJAEPIKKE BCeH OyXralTepuu, CBS3aHHOH C yNpaBICHHEM H3MEHEHHUSIMH H
ylpasjieHHeM KOHQUIypalueii, KOTOPbIMH CONPOBOIKAACTCS KayK/1as UTepaLius.



0. Hacrpoiika cpenst pazpadotku (Enviroment).
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-8 Environment

Puc. Jucuumnuuer RUP

Jlrob6as aucruinaa RUP BrirouaroT B ce0s Bce 2JICMEHTHI OMKCaHus OM3HEC mporiecca:
LeJIH;
KOHIICTILUH,
MTOTOK paboT;
OTHCAHNE BUAOB JICATEIFHOCTH;
onucanue apTedakTos;
pexomeHnaanuy;
M1a0JIOHBI TOKYMEHTOB.

Tabnmna.1.1.- Dramsr padot mo RUP, momenu n nuarpammer UML B Rational Rose

Oran padot 1o Monenu Juarpammsl ITpumeganus
RUP UML
brsnec Ibu3Hec mporeccht Use case Mopens oToOpaskaeT mpoIecCHl,
MOJIeTUpOBaHUE (business use case diagram IO UIeKAal e aBTOMATU3allUU, CBI3U
(Business model) MEKTy MPOLIECCAMH, IIETH, KOTOPbIE
Modeling) OHU MOJI/IEPXKHUBAIOT, CYOBEKTOB U
00BEKTOB, B3aMMOAEHCTBYIOIIHX C
OM3HEC MPOIIECCAMU U SIBIISTFOIIMXCS
BHEIITHUMHU I10 OTHOIICHUIO K HUM,
HarpuMep KIHEHTAMU U
mapTHepamMu. Mo/Ieib UCTIOJIB3YETCsI
ISt oTIpeeNieHus 1eNeit CUCTEMBI U
[pa3OUeHMs CUCTEMbI Ha
mojcucteMsl. Kax oMy GusHec
MPOIECCY CTABUTCS B COOTBETCTBHE
mojicucreMa
Onucanue Ou3HEC Activity Monens oToOpaxaeT MOTOK padoT
MPOLIECCOB diagram Mo OusHeC mporeccy. Mojens
(business object MCTIONB3YeTCS ISl OTIpEeTICHUS
model RUP 2002 MOIyJIeli TOJICHCTEM M X (DYHKITHH.
i business
analysis model
RUP 2003)




Onucanue OU3HEC

Class diagram,

Monens oToOpaxaeTr CyIIHOCTH

cyurnocta (business
object model RUP
2002 wu business
analysis model RUP
2003)

Statechartdia
gram.

cyurHoctei (business Use case peanpHOro Mupa (business entity), ux

object model RUP diagram aTpuOyTHl. MOIENTb HCTIONB3YETCS IS

2002 wim business (opMHUPOBaHUS aTbOOMOB BXOHBIX H

analysis model RUP BEIXOHBIX (POPM CHCTEMEI,

2003) MPOEKTUPOBAHHS MOJIb30BATEIHECKOTO
muHTepdeiica, 6a3 qTaHHBIX, KJIACCOB,
peanu3yommx QpyHKIuI

Ornrcanue Activity Moenb 0TOOpaXkaeT COCTOSHUS

COCTOSTHHMST GH3HEC diagram, CYIIHOCTH PeaJbHOTO MHpA.

Monenb UCIoab3yeTcst UIs

OTIpeIeIICHHsI CKPBITBIX aTpUOYTOB OH3HEC
CYILHOCTEH U IIpU

onpeNieNIeHIH (yHKIHNA CHCTEMBL.

IPoin m
ABTOMATU3UPYCMBIC
BUIBI

MEATCIIBHOCTHU
(business object
model RUP 2002 unn
business analysis
model RUP 2003)

case diagram

Class diagram, Use

Mozenb 0ToOpa)kaeT pou U UX
ABTOMATH3HPYEMBbIE BUIBI
nearenbHOCTU. Mozenb UCIoIb3yeTcs
pu onpeesieHny (yHKIUI CUCTEMBI

CtpykTypa
MpEeAIPUATHS
(business object
model RUP 2002 wu
business analysis
model RUP 2003)

case diagram

Class diagram, Use

Monens 0ToOpaxaeT CTpYKTypy
ABTOMATU3UPYEMOT'O IPEANPUATUA.
Mozenb UCTIONb3yeTCs U1 ONPEAeIeHN]
(YHKLUH CHCTEMBI

Ibu3zHec npaBuiia

Class diagram,

Monens oToOpaxaeT OrpaHHYEHHS,

(Requirements)

Activity HaKJIa/IbIBa€MbIe Ha OM3HEC MTPOIIECCHI.
diagram Moenb UCIOIBb3YETCS IS ONPEIEIIEH s
MPABHII CHCTEMBI
Ormpenencuune DYHKINH CHCTEMBI Use case Moens oToOpaxkaeT (pyHKIHH
TpeboBaHUi (Use case model) diagram CHCTEMBI

OKpaHHBIE (POPMBI

Class diagram

Monens oToOpaxaeT SKpaHHBIE
(bopMBI cHICTEMBI

CrieHapuu paboThI Activity Mozenb oToOpaskaeT cueHapuu
[OJIb30BATEIS C diagram PabOTHI MOJIB30BATENSI C CHCTEMOM
CUCTEMOM
IAHATN3 U Momens Deployment Moens oToOpakaeT TeXHUIECKUE
POCKTUPOBAHUE pa3MenIeHHs diagram cpencTBa M, pa3MCLICHHbIE HA  HHX,
(Analysis & Design) (Deployment MPOrpaMMHBIE CPE/ICTBA CUCTEMBI U ITPOYHE
model) MporpaMMHBIE CPEJICTBA

IMoienb JaHHBIX
(Data modal)

Class diagram

Momers 0ToOpaxaeT JIOTHIECKYIO ’
(bU3UYECKYIO CTPYKTYPY AaHHBIX.




IMopenb anain3a

Class diagram

MOHCJ’[L OIMUCBIBACT pCaIn3aluto

(Implementation
model)

(Analysis modal) TpeGOBaHU# U CITYKUT aOCTpaKiueit st
MOJIETIH TIPOEKTHPOBAHHMS
Monenb Class diagram, Moieb OMICHIBACT PEeaTH3aIHio
MPOSKTHPOBAHUS Sequence TpeOOBaHUH U CITY>KUT aOCTpaKIuel MOIeIH
(Design modal) diagram, Activity  [peanusaitiu 1 KCXOJHOTO KO/Ia
diagram,
Collaboration
diagram
IPeanuzarms Momens Component Momens oToOpaxaeT HOACUCTEMBI ’
(Implementation) pea3anum diagram KOMIIOHEHTBI, U3 KOTOPBIX OHH

COCTOAT

TectupoBanue Momenb Class diagram, Moenb 0ToOpaxaeT KOHTPOIbHBIE
(Test) TECTUPOBAHHSI Activity [IPUMEPBI, TECTHI,
(Test suite) diagram [TOCJICIOBATEILHOCTD BBIITOJHCHHS TECTOB,
0XKHTaeMbIC U TIOTYUCHHBIC PE3yIIbTATHI
TECTOB
Pa3memienne Monens Deployment Monens 0ToOpakaeT TEXHHIECKUE
(Deployment) pasMeIeHus diagram CpE/ICTBA M pa3MEIlCHHbIE HA HUX
(Deployment MPOTrpaMMHBIE CPEJICTBA CUCTEMbI M TIPOYHE
model) MpOrpaMMHBIE CPEICTBA

OCHOBHBIC ITOHSITHUS

Homeumarypa OCHOBHbIX [TOHATHH JICJIOBOTO MOACIIMPOBAHHSA (MOJ.[CJIM. JAvarpamMbl, 00BEKThI MOJICJIEH

H UX CBS3H) npeacraslicHa Ha CXEMEC BHHU3Y.
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Naccos COTPYAHMHECTER NOCNS3A0FATENEHOCTH COCTORHWH

OCHOBHbI€ NOHATUA AEN0oBOro MOAennMpoBaHUA. Kaxpoe nonstme npeacrtaeneHo CBoOMM

cTaHaapTHbiM 0603Hayernem B Rational Unified Process



Jenosoe mopenuposanue B Rational Unified Process paccmarpusaer 1ei1oBy10 cepy ¢ JAByX TOYEK
3peHHs: BHeNIHeH (4T 0JIe3HOro AeiaeT AesioBas chepa U CBOUX KOHTPAreHTOB —MO/IeJIb 1eJI0BBIX
NpeneIenToB) H BHVTPeHHeH (Kak Je/10oBas c)epa 310 JEIAeT C I03ULHI BHYTPEHHEI0 YCTPOHCTBA U
(YHKIHOHUPOBAHHA — MOJAEJdb JeJOBBLIX 00bekToB). Ha winiocTpaiun 3THM MOJEISAM OTBEIEHD,
COOTBETCTBECHO, BEPXHAA U HIKHASA YACTH.

PaccMoTpHM HEKOTOPBIE H3 NOHATHI 1€10BOI0 MOJEIHPOBAHHA Dosee noApoOHO.

Mojaeib ae10BbIX npeueacHTon

,%_Q Mojae/1b 1eJI0BBIX MpeleleHTOR - MO/IC/b, KOTOPast OIIHCLIBACT [POLECCHI

é’ E J1e710BOH cepbl U MX B3aMMO/EHCTBUE ¢ BHELIHEH Cpe/1oi, Hatpumep, ¢
3aKa34MKaMH H [1apTHEPAMH.

OcHoBHas LeJIb CO31aHHA MOIEIH JAEI0BBIX IMPELEIeHTOB COCTOUT B TOM, YTOObLI OMHCATh, KaK
HCIOJIb3YeTCs JenoBas cepa 3akazduKaMu 1 napraepaMi. [Tpu arom MoryT ObITE N0Ka3aHbL 1CHCTBH,
KOTOPEBIC HCNIOCPEACTECHHO KaCcarOTC 3aKa34HKa UK [IapTHEPA, a TAKKE AeicTeud 1o [NOACPIKKE HITH
YIPaBJICHUIO 3a/1a4aMH, KOTOPbIE KOCBEHHO KacaloTcs BHEIIHEH CTOPOHDI jIela.

Monene onuckIBaeT AeI0oByI0 chepy B TEPMHUHAX JEI0BLIX CYOLEKTOB U [1E/10BbIX MPELEASHTOB,

JenoBoi cydberT
JexoBoil cy0beKT NPEACTABISET POJib, KOTOPYIO KTO-TO MM YTO-TO
Urpaer B ICJI0BOH cpese.
Henosoii cyObeKT MMEET HMS.

UTo0b! NOHATH 1EJb ACATENLHOCTH, Bhl JO/KHEI 3HATL KTO B3aUMOJEHCTBYET € A€10BOH cepoi; To
€CTh, KTO pasMellaeT 3arnpochkl MK 3aHHTEPECOBAH B IMOJYYEHHH oTBeTa. PaziuyHble THIIbI
«B3AHMOJCHCTBYIOIMX CYOBEKTOBY NPEACTABIAKOTCA KAK 1€JI0BBIE CYOBEKTHI

TepmuH «cyOBeKT O3HAYAET POJib, KOTOPYIO HIPAET KTO-TO HJIH YTO-TO IIPH B3aUMOJICHCTBHH B J1€/10BOH
cpene. Huke nepeduciiens! THILL [10JIL30BATENIEH, KOTOPLIE MOTEHLIHAILHO MOI'YT ObITh 1€10BBIMH
cyObeKTaMH:

B 3aKa34yuKH

[MoctaBmku
[MTapTHeps!
[TorenunanbHble 3aKa34HKH («PBIHOKY)

Bnacrhbie opraibl

Kounnern w3 He MOJIEIMPOBAHHEIX YaCTeH AeN0BOiH cdepbl.

Yaine Bcero cyObekT COOTBETCTBYET M0JIb30BATeNM0-4en0BeKy. OaHako, ObIBAlOT CHTYALHK, KOT/1a POJib
cyOBeKTa urpaer, Hanpumep, HHGOpMaLKMOHHas cucreMa. Eciiu cereBble yClIyrd Ballero 0aHka
HACTOJILKO XOPOLUH, 4T0 Bel MoxkeTe ynpasiare OOJILLIMHCTBOM OnepauHii 0aHka ¢ NepcoHalbHOIo
KOMIBIOTEpPa U3 CBOEIO IOMELICHHS, TO Balll NPEUEIeHT, B3aUMOACHCTBY IOWHKH ¢ cyObeKTOM
«I10CTABIUMK AeHer» (0aHK), pakTHYeCKH B3aHMOAEHCTBYET ¢ MH(POPMAaLIMOHHOH CHCTEMOH.

CyObekT npeacrasisier crielu(pHIecKHii THI AeJI0BOI0 M0IL30BATENS, @ HE PealbHOro (PU3H4ECKoro
nons3osarens. Heckonbko pusnueckux noiab3osareieii 11080 cepbl MOIYT HIPAaTh OTHOCHTENLHO
HEE O/IHY U TY 3K€ POJib; TO €CTh OHU JEHCTBYIOT KaK IK3EMILISPLI OTHOTO H TOTO ke cydbekra. B o ke
BpeMs OIHH H TOT JKe CYObEKT MOXKET 1eHCTBOBATL KAK HECKOJILKO Pa3JIHYHBIX CYObEKTOB. DTO 03HA4aeT,
4TO OIHH H TOT K€ YEJIOBEK MOKET BOILIOLIATLCH B OK3EMILIAPAX Pa3IHYHLIX CYOBLEKTOB.



JesioBoii npeueaenT

IK3eMILIAP 1eJ0BOT0 NpeneJenTa - [0C/Ie10BaTe/IbHOCT ACHCTBHI,
BBIMOJHACMBIX B J€J10BO# cepe, KOTOpas NPOU3BOAUT BHAUMBII

pe3yibTat, MMEIOLLINI 3HA4YSHHE U MHMBH/IYalbHOIO CyObeKTa 1eJ10BOH

cepsl.

JesoBoi mpeneaenT onpejaenser Habop IKIEMIUIAPOB J1EI0BbIX
npeueaeHToB. [le10BoiH NpeneaeHT UMEeT M.

[Tpoueccs! aenoBoi chepb! onpeaenstorcs Kak psjl paziMuHbIX ASJ0BbIX NPEUEICHTOB, KaX/blil U3
KOTOPBIX [PE/ICTAR/IACT ONpe/ieIeHHbIH NOToK paboT B Ae10B0oii chepe. [enoBoit npeueieHT onpeesser
TO, YTO JIOJIZKHO CIIYYUThCH B J1€JIOBOH cdepe, KOrja OH BBIINOJIHEH; OH onuckiBaer pexr
nociaeaoBarciibHOCTH ,[lCﬁC’I‘BH Fl, KOTOPBIC [IPOU3BOAAT PE3YJILTAT, LICH HBIH JJI KOHKPETHOTI'O ACJIOBOIO
cyObeKTa.

C 1o4KH 3peHHs HHAHBHAYaIbHOTO CyG’bEKl‘a HEeN0BOH HpeueieHT onpeaeser FAKOHYEHHBIH [MOTOK
paboT, KOTOPLIA [POH3BEI HYKHLIC Pe3yJETaThl. JTO HOAOOHO TOMY, 4TO HA3BIBAKT «1EI0BLIM
MPOLECCOM», HO «NeIOBOH [peugaeHT» HMEeT HAMHOIO foJsiee CTPOroe OnpeieieHHe.

CoBOKyY ITHOCTB J1€JI0BBIX [IPELEIEHTOB [IPe/ICTABISIE T BCE BO3MOXKHbIE CII0CO0BI HCIOIB30BaHKs [1€/10BOI
cepbl.
Mpumep:

Korza skzemiuisap aenoporo cyonexra Ilaccaxup noAX0AUT K CTOHKE PErHCTPALIHM K 1ACCAKHPOB U
l]peJJ,'bHBJlﬂc’l' CBOH GHJICT H Gal‘a‘)ﬂ, OH [MOoChLIAECT COOSLL[@HHC jl{SeMl]Jlﬂpy 11pcuc,u,eH'1‘a
HuausuayanbHas perucrpanus. B koHue mpoueaypbl perHcTpaldyd AeJ0BOH NpeleieHT
pacrieyaraer v BhUIACT MAcCayKUPY MOCA0YHBIH TANOH W OIHY WK Oollee 0araXkHbIX KBHTAHLIHH.
HﬂCCHJKHp MOMKET CBA3LIBATHCA TOJIBKO C OJHHM jl{SeMl]Jlﬂpl)h‘I l]peue,ﬂ,eHTa I’IHﬂHBHﬂyﬂJleﬂﬂ
perucTpauus. Takum o0pa3om, MHOXKECTBEHHOCTh CBA3K pasHa [1].

1

MHAMEW AyanwHaA
Naccaxnp PErMCTPaumA

Mpwu pervcrpaumm B asponopTy MNaccaxvp B3aMmMogencTByeT ¢ npeueaeHToM MHonenayaneHasn
pPEFUCTPaLIMA.

MNpumep:

CyGbextsl [Maccaxup OusHec-kiacca U TypHCT OJMHAKOBO SBISIOTCH BHEIIHUMH OObEKTaMH
JEJI0BOI0 MPELEeIeHTa, KOTOPBIH BhINONHAeT perucrpauuto. Mx obwas posb, cMoiennpoBaHHas
nenossiM cyObektom [laccaxup, yHacien0BaHa AByMs NEPBOHA4 AIbHLIMH J1E/I0BbIMH CYObeKTaMH.
Mbl 0TOOpakaem Ty CHTYaLHIO ¢ HCIOJIBL30BAHHEM CBsi3el 0000LeHms.

Naccasknp

W

N
A

MNaccaskup

BuaHac-macca Typnet

CybbekTbl Maccakup BusHec-knacca u TypucT HacneayoT Bce atpubyTel Maccaxwmpa. Takum
oBpazom, 0ba 3TK cybBbekTa MOryT OSMCTBOBATE KaK NaccaKMpbl.



Mpumep:

C P

Moaeab JeJ10BEIX 00LEKTOB — TO oOBbeKTHaA MOJAEJb, OINHUCBLIBAKOIIANA

Mopgelib 1eJ10BBIX 00LEKTOB

—&

D j PeaIH3aLMIO ACIOBbIX IPeUSACHTOB, OHa CIYKHT adCTpaKLKel TOro, Kak
\Q"’;Q JOJ/DKHBI OBITh CBA3AHBI JICJIOBBIC PAOOTHUKH M [I€JI0BBIE CYLIHOCTH, H
KAaK OHH JI0JIKHbI COTPYAHMYATEL B 1€J10BOI cdepe.

Mojienb J1e/10BbIX 00BEKTOB ONMUCHLIBACT MPELEICHT JeI0BOI c(epbl ¢ BHYTPEHHEH TOUKH 3pPEHHS
Jenoeeix paborankos. Monens onpejaenser, KaK JIFOH, KOTOPLIe padoTaloT B 1es10B0i cdepe, 1 Bewly,
KOTOpbIe OHH 00padarTeiBalOT U HUCMOJL3YIOT (KIACChl U O0BEKTHI JeNI0BOH c(epsl), T0/UKHBI ObITh
CBA3aHbI ,.Ll,pyl‘ C ,Ll,perM, CTATHYCCKH H JHHAMHYCCKH, ‘-1'1‘061:;[ l]pOHSBCCTH MKHIaCMEIC peSy'Jlb'l‘Hl'bI.
Bce Bmecte OﬁheKTbl KJ1acCcoB MOOCIIH JOJIKHEL Gbl'l‘b CllOCOGHbI BBIIIOJITHH T BCE MPELEACHTDI ,LI,CJIOBOP'I
cepsl.

Odopmienue u 00paborka crieuualbHOro daraxa BKJIHOYACTCS B MHIAMBHU/YaIbHYIO PErHCTPALIHIO

TOJILKO B TEX CJIy4asix, KOI/Jla 1acca)Xup MMeeT Takoi Oarax U JOJDKEH HepeiTH K creluanbHOH

cToiKe 0()OpMIICHHS ClieLHaIbHOro Daraxa.

C D

MHaneMayansHan
PErMCTPAUMA
o~

«pAcWHpasTy

R ~

OdhopMnaHie
W oBpaboTia
cnauMansHono Garawa

Motok paboT npeueaerta Ocdopmnerue n o6paboTka cneunansHoro 6araxa BCTaBMeEH B NpeLeaeHT
MHavBuayanbHas permcTpaums ¢ MCNoNb30BaHUEM CBS3W pacLUMpeHus.



JesioBasi cymHocTh

Jlesi0Basi CYIIHOCTD [IPE/ICTABIISACT «BEILbY, KOTOPY 0 0OpabarbiBaeT Hin
UCIIOJIB3YET 1e/10BOH pabOTHHK.

JlenoBbie CYUWHOCTH MPEACTABISIOT «Belln», oOpadarbiBaeMble WIM UCIOIb3YEMble JEJI0BbIMH
paboTHHKAaMH NPHU BBINOJIHEHHH €JI0BOro npeueaenTa. Jlenosas cyHOCTb 4acTo NPEACTaBIsSeT 4TOo-
TO LIGHHOE /ISl HECKOJIbKHUX J€JIOBBIX MPELEJICHTOB WIH IK3EMILISAPOB NPELEICHTOB, TAaK YTO 00bEKThI
JI€JIOBOH CYIIHOCTH MOT'YT ObITh 10BOJILHO 0Tk UBYLIMMHU. BooOliie, cunraercs XopoLuei npaKTHKoi,
€CJIM J1e10Bast CYLHOCTb HE COASPKHUT HUKAKOi HH(pOPMALIMK O TOM, KaK U /U1 KOr0 OHA HCIIOJIb3Y eTCS.

Kak npasuio, je10Bas Cy LHOCTb NPEACTABISACT JOKYMEHT WIIH CYILECTBEHHYIO YacTh u3aenus. Muoraa
OHa MPEJICTABIISET YTO-TO MEHEE MaTepHallbHOE, BPO/E BaXKHOH MH(OPMALIHK OTHOCUTENIBHO PhIHKA
niu 3aKa3zduka. [Tpumepst aesioBbIX CylHocTel B pectopane - Mento u Hanurok: B asponopry — buner
u Ilocas04uHblil TaJIOH.

Bbl 0JOKHBI MOJEJIHPOBATH KAaK JI€JIOBbIE CYLUIHOCTH TOJIbKO T€ SBICHHS, K KOTOPbIM JOJKHBI
o0paiarbcs Apyrue KJ1acchbl B MOZIEIH AEI0BbIX 00beKTOB. [Ipyrue «Ber» MoryT ObITh CMOJICIIMPOBaHbI
KaK aTpHOYTHI COOTBETCTBYHOLMX KJIACCOB MIIM TOJILKO OMMCAHbI B 9THX KJlaccax B BUJIE TEKCTa.

Teopernuecku n1000€ sBICHHE MOXKET ObITh CMOAEIMPOBAHO Kak Kiacc. OJHAKO, UCHOJIbL30BaHHE
aTpuOyTOB MOXKET COKPAaTHTb YHUCIIO MMOJIEPKUBAEMbIX KJIACCOB U c/1es1aTh 00bEKTHYIO Mojielb Doee
NPOCTOM JUIst TOHUMAHUSA.

Onepauns onpejensier HHCTPYMEHT, KOTOPbIM YIPaBIsAeTCs JAesioBas CyuHocTs. Onepanns umeer
Ha3BaHHe U, MOXKET ObITh, MapamMeTpsbl. JlocTyn K 00bLEKTY J€I0BOH CYLIHOCTH IOKA3bIBACTCSH KaK
coobIIenne, 10Chbl1aeMoe OOBLEKTY JeJIOBOH CYILHOCTH.



Mpumep:

CoBer AHPEKTOPOB KOMIIAHHH COCTOMT M3 Npeiceiarelis, YIPaB/IsIOUEro BbICUIEro paHra
HECKOJILKHUX NpeAcTaBuTeNneii Biajaebua.

MNpumep:

®

CoFaT AMpSITOpOR
1 1
1
& &

MNpegcTaEHTans

Ynpasnawwki  Mpagoagatens enanansua

Knacc-o6be0nMHeHWe BKMKYAET ODYIVE KNACcChl.

[Taccamupsl, NPOXOASIINE PEFUCTPALIMIO B a3PONOPTY, UMEIOT Pa3IMyHbIe BU/Ib! Oaraxa: 00bIYHbIH
Daram, py4HyO Ki1aab H crneuuaibibiil farax. C TOYKH 3pEHHA aBHAKOMIIAHHH, BCE ITH BH/Ib
Daraxa HMeIOT HEeCKOJILKO 00IIMX cBoicTB. KpoMe Toro, 4rto Bce OHH ABJIAIOTCA 0araxoM, Kaxk /bl
M3 HUX MMEET, HAllPHMED, Biajeiblia 1 Bec. DT 00lHe CBOHCTBA MOI'YT ObITh CMOAEIHPOBAHLI
arpuOyTaMu M ONEpaLMAMH B OTJEIbHOM Kilacce 1o Hassanuem barax. O0br4ublii Oarax, Pyunas
Knaas 1 CrnenpanbHblil farax HaceLylOT CBOHCTBA TOI0 Kiacca.

@,

Earaw
6 HYHER Pyunan CnsymansHun
Sarak naas Garak

Knacckl OBbMHBEIM Barax, Py4Has knaobk W CneuManbHeli Barax MmerT obllMe CBOMCTBA. Boe oHM

ABNAKTCA Cneunan3aunamm OﬁOELI..I,éHHOFO noHATMA barax.

Opranu3anHOHHBIH MOAYJ/Ib

@/

Oprann3annoHHbIH MOXY/Ib BKJIIOHAET 1€/10BbIX PA0OTHHKOB, JIE/I0BbIe
CYLIHOCTH H JIPYI'He OPraHH3aLHOHHBIE MOYIIH, KOTOPbIe 00bEIHHAOTCS
B COOTBETCTBHH C HEKOTOPBIM KpuTepHeM. OpraHu3alHOHHBIA MOIY/b
HMEET Ha3BaHHe.

Kak npasuio, nenosyto cepy CTpyKIypHPYIOT, OPraHu3ys CIy;KalluX B AerapTaMeHThbl, OTIENbl,
IPYIIILL H TaK JaJiee, COrIaCHO Pa3JIHYHbIM KPUTEPHAM. Ta CHUTYaLUs MOJIEITUPYETCS paclpeae/ie HHEM
JIEIIOBLIX PA0OTHUKOB M JICJIOBBIX CYLIHOCTEH 110 OpraHr3ai OHHbIM MOJ1YJISM.

Oprasu3atuoHHbIH MOIYIIL - KOHCTPYKLHA JUIS CTPYKTYPHUPOBAHUS JEI0BOH cdepsbl IyTeM Je/IeH s
ee Ha MeHbIIHe YyacTH. OpraHu3ar HOHHbIE MOLYJIH MOT'Y T COJePKaTh He TOJILKO JAEI0BLIX PA0OTHUKOB
1 J1eJI0BbIE CYIIHOCTH, HO TAKGKE U JIpYTHe OpraHHu3allHOHHbIE MOJYIIH, 4T0 no3Boisier Bam popmuposars
HEepapXHi0 OpraHu3alMOHHBIX Moayieil. Jenosoil paboTHHK WM AenoBas CYIIHOCTh MOIYT ObITh
HENOCPEACTBEHH bIMH HJIEMEHTAMH TOJILKO OAHOI0 OPraHH3aLHOHHOIO MOIYIIs.



Peanu3zanust 1e/10B0OI0 npeueaeHTa

R Pea;imzanus 1eq0BOro mpemneJeHTa ONMCBLIBAET, KAK pealu30oBaH
L ' - — -
r: A KOHKPETHBLIH Je/10BOH NPEeLeIeHT B [IPe/ieiax MOAEIH Je10BbIX 00bEKTOB,
£ -
o B TEPMHHAX COTPYIHH4ECTBA O0BEKTOB.,

Moienb Jen0BbIX MPELEICHTOB ONUCHIBACT 1E10BYI0 C(hepy B TEPMUHAX JISJIOBBIX CYOLEKTOB H JIe/I0BBIX
peLeICHTOB, COOTBETCTBYIOIIHMX 3aKa34HKaM H JIEJ0BLIM npoLeccaM. Moies 1e10BbIX NpeLeIeHTOB
COJEPIKHUT OIHCAHUS OTOKA PaboT, KOTOPLIE HASHTUPHLMPYIOT TO, UTO Jeaetcs. To, KaK BhINOIHAETCS
pabora B KAXK/I0M J1€JI0BOM NPELEIEHTE, OMUCHLIBASTCA B MO/ JIE/10BLIX O0LEKTOB.

Habop paboTHHKOB, KOTOpBIE BBIIOMHAIOT padoTy AEN0BOrO MpeLUeIeHTa, H AeJI0BLIX 00LEKTOB, K

KOTOPLIM OHH 00pallaioTes H KOTOPBIMH YIPARIAIOT B Mpolecce padoThl, Ha3bIBACTCA peasid3alikei

Ae10Boro npeueaenTa. OUbeKTbl 0JIHOIO H TOI0 K€ KJIAcCa MOTYT Y4aCTBOBATh B HECKOJIbKHX Pas/In4HbIX
pea3alHix Ae/0BLIX NPELEIEHTOB, 0Tpazas TOT (AaKT, 4TO OMHH H TOT K€ BHJL PECYPCa OAHOBPEMEHHO
Y4acTBYET B pasIMYHbIX [POLECCax.

Jduarpamma npeneaeHTos

5\ s JuarpamMma npeneIenToB M0KA3LIBACT JEI0BbIE CYOLEKTLI, JeI0BbIe
& -—d' NpPELe]eHTbl, TAKeThl JASIOBLIX MPELEJISHTOB H CBA3H MEKY HUMH.

Hukakux CTPOIHX MNpPaBHJl OTHOCHTEIBHO TOI'O, HTO HYIKHO [IOKA3bLIBATL B JHAIpaMMax MpeueicHToB,
HE CYLIECTBYCT. Bbl nokaseiBaere T€ CBA3H B MOACJIH, KOTOPLIE CHHTACTE HHTEPECHBIMH. MOl'y’l' OBITh
IMOJIE3HBIL CIEAYIOMKE NHarpaMMabl:

| ,[[CJIOBI:IC cyﬁbem‘u, [IpHHAUICHKAIIHE K OJHOMY H TOMY K€ [IAKCTY IIPELEACHTOB.

B JlenoBoii cyOBbeKT M BCE JEJIOBBLIE MPELEIEHTL], ¢ KOTOPLIMH OH B3aumojeicTeyer. Jluarpamma
3TOrO THIIA MOXKET (PYHKIIHOHMPOBATh KAK JIOKAIbHAS AHArPaMMa JeJ10BOro CyObeKTa i, BEPOSITHO,
J0JIKHA OBITh C HUM CBA3aHA.

m  JlenoBbie npeneaeHTsl, 00padaTeIBAONIHE OIHY U TY e HH(pOPMALHIO.

®  JlenoBble NpeLeaeHTbl, HCIIOIb3YeMbIe OJIHOI H TOIl 3Ke Ipynnoi cyObeKToB.

®  Jlen0Bble IPELEACHTbl, KOTOPBIE YaCTO BLINOIHAIOTCA B OAHOH I10C/IE10BATEILHOCTH.
B Jlen0Bble PELEACHT b, IPHHAIEKAIIHE OHOMY [TaKeTy NPELECICHTOB.

®  Haubosee BaxkHble 1€10BbIE peLieeHThl. JlHarpaMma 5Toro THiia MoxkeT (PYHKIHOHMPOBATh Kak
pe3oMe MOJIENH.

B OnpeneneHublii 1e710BOH NPELENAECHT H €10 CBA3H ¢ JACJIOBLIMH CYObLEKTAMH U JAPYTHMH J€JI0BbIMH
npeueaentTamu. JJuarpaMma 3Toro THna Moxer (yHKIHOHHPOBATh KaK JIOKAIbHAs JHarpamma
JIEJIOBOTO MPELEACHTa U, BEPOATHO, JO/KHA ObITh ¢ HHM CBA3aHA.

JAuarpamma j1eHcTBHH

)Ig Junarpamma el cTBHI B MOJIE/H I€/I0BBIX PELEJCHTOB WILTIOCTPUPYET
& NOTOK padoT eJI0BOIO MpeLe/IeHTa.

ITorok pa60r JACIIOBOIO npeUeACeHTa OMuUChIBacT 1OCJI€10BaTe/IbHOCTD JICUCTBUH, KOTOPLIC BMECTE 4TO-
TO HNPOU3BOAAT I JACJIOBOIO CbeCK’I‘a. IToTok pa60'r 4acToO COCTOUT M3 OCHOBHOIO [10TOKA H O1HOIO
HJIK HECKOJIbKHUX aJIBTCPHATHBHBIX ITOTOKOB.



Pewenne

YcnogHe 3auHTHi

MNpuau Saraska n
NEHATE KEMTSHUWH J

“

— — [NpasuneHo]

NonyysHua neroT ]
N e

Cocronnne geHCTBHA

-
OTCHNER K ArS8HTY

no NeperozkaM asponopTa

A

[HanpasunsHo]

-

[HeT 6arawal Mepexog

Mony4SHH NSpPSR020YHEX
A0KYMBHTOE NACCRMPOM

[Ovarmpamma gencTeum Ana AenoBoro npeueaeHTa MHaveuayanbHas pemcTpaums B Mogenu
[enoBbiX NpeueaeHToB perucTpaumm B asponopry.

JAunarpamma rJjiaccos

ﬁéﬂ-ﬂ

ﬂﬂﬂrpﬂMMﬂ RJIACCOB [TOKA3bIBACT COBOKYIHOCTH [NCKIapaTHBHBIX
(C'I‘HI'H HYECKH X) JIEMEHTOB MOJAESIIH, TAKHX KaK KIIaCChl H [MTAKEThI, a TakKiKe
HX COACPKAHHE U CBA3H.

JuarpaMMbl KJIacCOB [10Ka3bIBAIOT CBA3H ACCOLHALIHH, o0beHeHHS 1 0000 eI MEKY JeJI0BbIMH
paﬁarnummu M JIeJIOBBIMH CYIIHOCTAMH. MOryT NpeacTasiisaTh HHTEPEC CIeAYIOIHe BU/bI AHATPAMM

KIaccoB:

m  Hepapxuu Hacie10BaHHid.

m  OObeauHeHus Je10BbIX PAOOTHHKOB U JIEJIOBbIX CYLIHOCTEH.

m  Kak aenoBbie padOTHUKH U CYLIHOCTH CBA3AHBI [1OCPEACTBOM aCCOLMALINIA.

JAuarpamma corpyiHHyecTBa

N,

JuarpaMma cOTpYIHHYECTBA OIIHCHIBAET dK3EMILIAP B3aUMOJAEHCTBHS
MekK1y 00BeKTaMH; OHA MOKA3biBaeT O0OBLEKThI, YyHYaCTBYIOUIHE BO
B3aMMOJCHCTBHH, C HX CBA3AMH APYI C JAPYIOM H C COOOLLEHHAMH,
KOTOPbLIE OHH MOCBUIAIOT APYT APYTY.

Pasznuuator rpynmnossie 1 pabodue AHarpaMMbl COTPYIHHYECTBA.

['pyrnnoas anarpaMma COTpYAHHYECTBA COAEPIKUT J€JI0BbIX paOOTHUKOB, 1€JIOBBIE CYLHOCTH H CBA3H
mexky Humu. Eciu 910 caenaer quarpammy Oontee uudopmarusroit, Bel MoxKeTe Takke BKIIOYATh B
JHarpamMMy JEJI0BbIX CyOBEKTOB, KOTOPBIE CBA3aHbI C JEIOBLIMH PAaDOTHHKAMH.



B rpynnoeyo amarpamMmy COTPYJAHHYECTBA HE BKJIIOHAIOT COOOLIEHHA H NOPAJAKOBLIE HOMEPA
cooOLiennii. Bbl He MOKeTe N0Ka3aTh, KAk NepelaeTces Mexk1y paboTHHKAMH YIIPaBJIeHUE OBEACHHEM.
T-Iacro, HO HC BCCraa, aT1o JOCTATOY H blii YPOBCHE JACTalM3alMK 114 ONPCACIICHUA BHYTPCHHEID
MOBEACHHSA JEJI0BOr0 npeueiaeHTa. Eciin ypoBeHb AeTalH3aluH HE A0CTaTo4eH, paspadoraiite
JAHarpaMmy MOCJe10BarelbHOCTH WK pabodylo JuarpaMmy COTPYAHHYECTBA KPUTHHECKOH HacTH.

Mpumep:

: PerwcTpartop . KoopawHaTop Garawa

: Baraw
. BarawHas Gupa

pynnoBas aWMarpaMMa COoTpyOHWMYEeCTBa ANA NpeuedeHTa VIHOMBMOYanbHAA peMcTpaLUma.

,[[uarpa MMa NOC/J1eA0BATECILHOCTH

,I[Harpamma nocjael0BaTe/IbHOCTH OIHCBLIBAET IJK3EMILIAD
B3aUMOJCHCTBHI MeK 1y 00bEKTaMH, pa3Mellas HX B XPOHOJIOI HYECKOM
NOPAJIKE; OHA [IOKA3LIBACT «UIMHHH KH3HN» 00LEKTOB, YHaCcTBYIOLLIHX BO
B3aUMOJICHCTBH I, U COOOLIEHHS, KOTOPbIE OHH MOCLUIAIOT JAPYT APYTY.

JuarpaMma rocieioBaTebHOCTH rpaduuecku u3odpaxkaer noapobHOCTH B3aUMOCHCTBHA JeJI0BBIX
pabOTHHKOB H JIENOBBIX CYOLEKTOB M TO, KaK 00pPAILAOTCA K JE/I0BLIM CYIIIHOCTAM B XOJI€ BBINOJIHCHHA
aenosoro npeueieHTta. Juarpamma nocie0oBarelbHOCTH KPAaTKO ONHCBLIBACT TO, YTO JAEIal0T
YYaCTBYIOLIHE J€I0Bble pabOTHHKH, KaK YIPABISIOTCA [1€JI0BLIE CYIIHOCTH (B TEPMHHAX 3aIyCKOB), U
KaK OHH CBA3BIBAIOTCS, 1OCHUIAS COOOIMICHUS APYT APYTY.

iNaccawwp ~ _Peructparop

npaawAEnanus buneTa ‘

5 1]
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JAuarpamMMbl COCTOSIHHI

JAuarpaMma coCcTOAHHI NPEACTABIACT MALIHHY COCTOAHHI, IOBEACHUE

E E?_‘ KUI'OpO}L;I Ollpt’:,-]f:J]H&'I'CH Mociaea0oBaTEILHOCTLIO COC'I'OHHH}L:I., leOKD,-]HMb[K
00bLEeKTOM B TeYeHHE ero JKH3HH B OTBET Ha COGI:['I'HH, BMECTE C €Io
OTBETAMH H ,-'J.EFIC’I'BHHMM.

JAuarpamMmy COCTOAHHI MOKHO HCIOAB30BATE 1714 HIUTIOCT PALMH COCTOAHNE, KOTOPBIC MOKET HMETh
[eoBoil pabOTHHK WIIM JelloBast CYLWHOCTb, COOLITHII, KOTOPLIE BLI3LIBAIOT IEPEX0OA H3 OJHOIO
COCTOSIHHA B APYTOE, U AeHCTBHIA, KOTOPLIE BLITEKAIOT H3 H3M EHEHHA COCTOAHHA. JlHarpamMma COCTOSHHIA
4acTO YNPOLAET NPOBEPKY NPAaBHILHOCTH KOHCTPYKIIHH KJacca.

,[[.IIH KQAKA0I0 COCTOAHHA, KOTOPOC MOKET HMCTE 00BEKT Ki1acca, AHarpaMma IoKa3plpacT CO00LIEHHA,
KOTOPbIE OH MOIKET IIPHHHMATh, ACHCTBHA, KOTOPLIE OYAYT BBINOJIHEHLI H COCTOAHHE, B KOTOpOE
nepeiger 0dbLEKT Kitacca [0cjie »Toro.

Mpumep:

NoCTAENSH H3 FacCH

(Onpane-nau s'ecl

npHEpSNNSHA BHpia

[J BaperucTpupo E'E.H‘h']

NOCTAFNSH HA TPAHCNOpTSp

{ Ha 1.
|'rpancnap'|'epa]
S Py

¢ HaBarzkHon

l nnaropue - I

[OwarpaMmma COCTORHWI OeN0OBOW cylHoCcTH Barax.

OIIHCAHUE JUCHUITVINHBI BUBHEC MOAE/IHPOBAHHUA

Lenu 6u3HEC MOJIETUPOBAHHMS

C toukwu 3pennst RUP nensmu 6u3Hec MOAECTUPOBAHUS SIBISIOTCS:

1. Onwucanue OU3HEC MPOIECCOB ABTOMATU3UPYEMOI OpraHu3aluy Uit GOPMHUPOBAHUS SIUHOTO UX TTOHIMAaHUS CO
CTOPOHBI 3aMHTEPECOBAHHBIX B aBTOMATU3allMK OpraHU3al|H JIUI.

2. Ompenenenne MpooIeM aBTOMATH3UPYEMOM OpTraHU3aIUK U CIIOCOO0B WX PEUIeHHUS.

3. Onpenencare TpeOOBaHUN K ABTOMAaTH3UPOBAHHOW CHCTEME OPTaHU3AIUH CO CTOPOHBI 3aMHTEPECOBAHHBIX JIUII.
4. INonnmanme nporiecca pa3MeIIeHIsI TPOrPAMMHOTO 00ECIICUCHHS B OPTaHU3AIHH.

Jus noctwkenust 3tux neneid B RUP omucanbsl BHIBI NESITEIBHOCTH MPOCKTHON KOMAHIBI NPU MPOBEICHUM OWU3HEC
MOJIETMPOBAHMS, TIIABHBIMH M3 KOTOPBIX SBISIOTCS pa3paboTka mojelneii 6usnec npoueccos (Business Use-Case Model)
1 Mojzenel ananmsa 6msHeca (Business Analysis Model), omuceIBalomux peanu3anny OM3HEC MPOIeccoB. B HEKOTOPBIX
Bepcusix RUP mozenu ananm3a Ou3Heca, ONMUCHIBAIOIIME PEAM3alMI0 OM3HEC MPOIECCOB, HA3BIBAIOTCS OOBCKTHBIMHU
Monensmu OusHeca (Business Object Model).

PesynbraThl paboThl, MOJNyYSHHBIE MOCIE MMPOBEICHUSI OM3HEC MOJIESIHPOBAHME, SIBISIOTCS OCHOBOW JUIs [IPOBEICHUS
pabor mo ompeneneHWi0  TpeOOBaHWH W Pa3pabdOTKM  ApPXUTEKTypbl  aBTOMAaTH3MPOBAHHOW  CHCTEMEI.



C Touku 3penust RUP, Hanbosnee 3Ha4MMbIMU apTedaKkTaMi, CBSI3aHHBIME ¢ OU3HEC MOJCIHPOBAHHEM SIBISIOTCS MOJICITH
omsnec mporeccoB (Business Use-Case Model), monenu ananm3a Ou3Heca WM OOBEKTHBIC MOJICIH, OMMUCHIBAIOIINE
peamm3anu O6m3Hec mporeccoB (Business Analysis Model), a Takke HaOOp JOKYMEHTOB, B KOTOPOM OTPa)KEHBI
pe3yNbTaThl OM3HEC MOJCITHPOBAHHUSL.

Mopenu GU3HEC MPOLIECCOB OMUCHIBAIOT MPOIIECCHI, CBI3aHHBIC ¢ OKa3aHUWEM yCIIyT opraHusaiueii (business use case), u
JCUCTBYIOIIMX JIMIl MJIM CHCTEM, BHEITHMX MO OTHOIICHHUIO K OusHec mpoueccy (business actor). JleficTByromue nuna u
CHCTEMbI JHOO0 HMHUIMHUPYIOT OW3HEC Mmpolecc, JUO0 3anHTEPECcOBaHbl B MOJYYCHHH HEKOTOPHIX PE3yNbTATOB OW3HEC
nporecca.

Mopenu aHanu3a MOKa3bIBaeT, KaK KaXKABIH OM3HEC NpoILecc peaan3yeTcss HEKOTOPBIM HabOpOM YYacTHHKOB OH3HEC
npouecca: paboTHukamu (business worker), TeHCTBYIOIIMMH JIMLIAMH BHEIIHUMH 10 OTHOIIEHHIO K OW3HEC MpoIeccy
(business actor) u CBsI3aHHBIMY C HUMH OM3HEC CYIIHOCTSMH (business entity).

Jist ormcanus peanu3annii OM3HEC MPOIECCOB MOTYT HCIIOIB30BATHCS CIEIYIOIINe TuarpaMMel si3pika UML:

. JarpaMMBbl aestenbHocTeil (Activity diagrams);

. muarpaMmsl kiaccoB (Class diagrams);

. nmarpaMMel coctostaui (Statechart Diagram);

. JrarpaMMBI TIOCIIeZ0BaTeIFHOCTEH neiicTBuit (Sequence diagrams);

. auarpaMmbl B3aumogerictus (Collaboration diagrams).

OCHOBHBIMH JIOKYMEHTaMH, B KOTOPBIX JIOJDKHBI OBITh  OTpaXKEHBI pe3yIbTaThl OuzHec
MozenupoBanus 110 RUP, sABis-t0TCA ciienyromye JOKYMEHThI:

. nokymenT OtieHka aBToMatusupyemoi opranusanun (Target-Organization Assessment);

. nokyMeHT Apxurtektypa 6usueca (Business Architecture Document);

. nokyMeHT CrioBapb TepMHUHOB TpeaMeTHOM obmactu (Business Glossary);

. nokyMmeHT busnec mpasmia (Business Rule);

. noxkymeHT Konnennus pa3sutus opranuzanuu (Business Vision);

. nokyment Onmcanue 6usHec mporiecca (Business Use Case);

. JOKyMeHT J[omonHuTenbHbIe TpeOOBaHUS K AesITenbHOCTH opranu3aiuu (Supplementary Business

Specifications).
B RUP MPUHATO AOKYMCHTBI, MOJCIIH, 3JICMCHTBI MOACIN HA3bIBATh apTC(I)aKTaMI/I.

PA3PABOTKA MOJEJIEH IIOTOKOB PAFOT

Ienb MOgETUPOBAHUE TIOTOKA PAOOT

Kak yka3pIBajoch BbIle, peanu3anusi Ou3Hec mpoiieccoB Mo RUP omuchiBaeTcs € HCIOJIB30BAHHEM Pa3IMYHBIX
0OBEKTHBIX MOJIeNIei OM3Heca MM MoJienieil ananmu3a OusHeca. [unarpamma nestenbHOCTH (activity diagram) si3prka UML
HCTIONIE3YETCSl B OM3HEC MOJIEIMPOBAHUM JIJIsI OTOOpakeHHs MOTOKa paboT paccMarpuBaemMoro OusHec mporecca. [lo
MOJICJIH TIOTOKA PabOT ONPEACISIOTCS BUIBI ASITEIbHOCTH, TOJICKAIINE aBTOMATU3AIINH, TO €CTh OU3HEC TPEOOBAHHMS.
Ha ocHoBe OusHec TpeOoBaHWii B JaibHEWIEM Ha JdTane ONpenesieHHs TpeOoBaHUM OyayT onpenensaTbes (QYHKUIUH
pa3pabaThIBa€MOil CHCTEMBI.

Hcnonp30BaHue AUarpaMmbl JesITEIbHOCTH JUTS pa3pabOTKH MOJIEH OTOKa paboT

Jlist pa3pabOTKK MOJIENIH MOTOKA PaboT UITH, TI0 [PYTOMY, MOJIEIN ONKUCaHUsI OU3HEC MPOIECCOB J0JDKHA UCTIOIB30BATHCS
nuarpamma nesitenabHocTd si3bika UML (activity diagram).

Jist pa3paboTKK MOJIENIH TTOTOKA PabOT CIIelyeT UCIIOJIb30BATh CICAYIOIINE JIEMEHThI JHarpaMMbl
JESITEIPHOCTH:

HavdaIbHOE COCTOSIHUE (start state);

KOHeuHoe cocTostHue (end state);

JIeATENBHOCTH (activity);

cocrosiHue (state);

nepexop (state transition);

peuienue (decision);



ropu3oHTaNbHBIE cuHXpoHU3aTophI (horizontal synchronization);

°

° BEPTHKAJIbHbBIE CHHXPOHHM3aTOPHI (vertical synchronization);
° pasaenuTenbHble TUHuE (swimlane);

° 00BeKT (object);

° MoTOK 00BekTOB (object flow);

° 3aMeTKa.

IIpu mocTpoeHNN MOAETH MOTOKAa PaboT MCIIONB3YeTCsS HOTAMs AHArpaMMEBl esITeIHOCTH, MoaaepxkiuBaeMast Rational
Rose, xoTopast oTiuuaeTca OT HOTAllMHK 3TOH ke JuarpaMMsl u3noxxeHHoi B onucanuu UML OMG.

Juarpamma pestenbHocTH (activity diagram) moipkHa MMETh TOJBKO OJHO HadajdbHOE cocTosiHHe. KOHEuHBIX ke
COCTOSTHUH MOJKET CYIIECTBOBATh MHOXECTBO.

HoBrle HadanpHBIE COCTOSHUS MOTYT OBITH TONBKO Ha JAHMarpaMMmax, ICKOMIO3HPYIOUINX OTHCNbHBIC BHIIBI
JeSITeTBHOCTH.

DOneMeHTapHas «IesITeIbHOCTE» (activity) MODKHAa WCHOJB30BATHCS MJIS ONHCAHWA OIHOTO ICHWCTBHUS, HAIpUMeEp,
(hopMHUpOBaHKE OTUETA CACTIOK, Iepeiada THKETOB, IIOTyYeHIE THKETOB.

Henb3st B 01HOM 37IeMEHTE JESATEIBHOCTD (activity) yKa3plBaTh HECKOIBKO BHJIOB JCATEIBHOCTH, HapuUMep, GopMHUPYyeET
OTYET IO C/AENKaM M PErUCTPUPYET CCNKHU B XKypHAJIE.

Ecnu omuceiBaeTcs aBTOMAaTHU3MPOBaHHAS JIESATENBHOCTh, TO CJIEAYyeT OTAEIBHO OINHUCATh JESTEILHOCTh IOJIb30BATENs
CHCTEMBI U COOTBETCTBYIOIIYIO €H AEATEIFHOCTh CHCTEMBI, KaK (PYHKITHH JSHCTBYIONINX JIUI] ITOJIB30BATEIS H CUCTEMBI.
DJNEeMEHT «COCTOSHIEe» (state) MOXKET HCIIOIB30BATHCS IS OMUCAHUS OIpPEICIICHHBIX COCTOSHHUNA KaKOro-ITHO00 CyOBheKTa
i 00bekTa. C 3TUM 3JIEMEHTOM JIOJDKHO OBITH CBsI3aHO UMs. VIMs TOJDKHO OTpaXkaTh COCTOSTHHE CyOBeKTa TN 00BbeKTa.
CocrostHHE TOJDKHO MMEHOBATHCS B 3aBUCUMOCTH OT KOHTEKCTA.

Ilepexon (state transition) mOKEH WCIOJIB30BATHCSA IS OMKMCAHUS CBA3M MEXKIY 3JCMCHTAMH JIHArPaMMbI
«IesTeNBHOCTEY» (activity), «coctosiHEe» (state). Ilepexonm (state transition) oOo3Ha4YaeTcs CIUIONIHON IMHHEH CO
ctpenkoit. CTpenka yka3pIBaeT Ha CIeIyrolee NSHCTBHE WITH COCTOSHHE.

Just oroOpakeHHsT YCIOBHH MOMKET WCIIONB30BAThCA dNIeMeHT pemneHue (decision). DmemeHT pemreHue (decision)
0003HauaeTcs B BUIE pomoa.

Pa3nenurensHble muHUK (swimlane) cienyeT MCIONIB30BaTh IS Pa3[elieHus IOJIsl AMarpaMMbl Ha 4acTH, HAalpUMep, C
LEeNbI0  OTOOpakeHUS Ha [IUarpaMMax, OTBETCTBCHHBIX 3a BEHINOJIHEHHE OMNpEHCNCHHBIX AeicTBUi. [IpmmMep
pa3nenuTeNbHOM THHA (SWimlane) mpecTaBieH Ha PUC..

%> Rational Rose - (untitled) - [Activity Diagram: Use Case Yiew / Ghbvth] =18
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Puc. IIpumep pa3aenurensHOi nuHMN (sSwimlane)

CI/IHXpOHI/I3aTOpBI (Syl’lChI'Ol’liZatiOl’l) JOJDKHBI  HUCIIOJIB30BATBCA I OTPAKCHUSA HCHTGHBHOCTGﬁ, BBITIOJTHACMBIX
napajjieJIbHO nim MHOXCCTBCHHOI'O BI:I60pa. HpHMep HCIIOJIb30BaHUA



CUHXPOHH3AaTOPOB (synchronization) JUISt 0TOOpaKeHUS JIESTeTbHOCTEH, BBITIOJTHIEMBIX
MapaJuIebHO MPEACTABICH Ha PHC.

Pu = Sk hmetindorHaasepes=(synchronization) At 0ToOpakeHHs

JesT ~usieMbIX NAPANIIEIbHO

B RUP ~aMEeHIalMHU 10 pa3paboTKe MOJIENH MT0TOKa PaboT C MCHOIB30BAHUEM TUAarPaMMEI
JesITebH h

Mopenb noToka p3ooT pa3pabaTbiBaeTcs B ABa dTalla.
B nagane pa3zpabafpIBaeTcs MoIelTb, 0TOOpaKaroIasi OCHOBHBIE BHIIBI JESITEIHHOCTH (Macro activity) 1Mo ommuceBaeMOMY
OM3HEC IPOIIECCy B IEIIOM.

KOMIO3MPYETcs_C MCHOIb30BAHMEM JpPYroil auarpaMmbl JestenbHocTd. Ilone aroit
JMarpaMMBbl MOXKET pa30MBaThCsl Ha YacTH C UCIIOJIb30BAaHUEM pa3/ieUTEIbHBIX THHUI (Swimlane), Tae pa3nenurenbHbe
JIMHUHM MOTYT NPE/ICTABISTH pAOOTHUKOB YYaCTBYIOIIUX B OM3HEC MTPOIIECCE MITH MOpa3/IeIeHHs.

IocTpoeHre auarpaMMbl ¢ OCHOBHBIMHU BHAaMH ACATCIBHOCTH PEKOMEH/IYETCsI MPOBOAUTH TaKUM 00pa3oM, 4TOObI B
JanbHEHIIeM KaKI0My OCHOBHOMY BHJY JCATEIbHOCTH MOXHO OBLIO COMOCTABUTH HA JTAIle ONpe/elieHUs] TpeOOBaHHH K
cUCTEME MO/1YJIb, KOMIIOHEHTY WJIH MOJICUCTEMY B pa3pabaThiBaeéMOM cucTeMe.

OnHako Ui TIOCTPOGHHUSI pAacIpeAeiICHHbIX CHUCTeM Oosiee yHOOHBIM SIBISETCS HCHOJB30BAHUE CIEAYIOIINX
pa3AeNuTeNbHbIX TUHUN:

BXO/IHAsI/BBIXO/IHAS HH(POPMAIIHS;

JIeSTEIIbHOCTB;

poJB;

HOoZpa3ielicHIE;

JIOJDKHOCTB;

Om3HeC MpaBUIIO.

B pasnene aesTenbHOCTD CACAYET OTPaXaTh [IArd OU3HEC Mpoliecca WK AeSITeNbHOCTh IpoLecca.

B pasnene BxojHas/BbixomHas WH(GOPMAIUS — BXOJHBIC/BBIXOJHBIC OW3HEC CYIIIHOCTH, CBS3aHHBIC C IIAaroM OW3HEC
mpoliecca, B pasJielie pojib — poJib, OTBETCTBEHHYIO 32 BBINOJHEHHUE Iara OM3HeC Ipolecca, B pasjele JOHKHOCTh U
MoJIpa3ieNieHus — JOJKHOCTH JICUCTBYIOIIMX JIMIl OU3HEC MPOIIECcca U MOpa3/IeieHHs IPEANPUSITUS, CBI3aHHBIE C IIAarOM
OusHec mpoliecca, B pasjelic OM3HEC MpaBWiia - OMUCAHUE OM3HEC MPABWII MM CCHUIKM Ha MOJENU OW3HEC MpaBHi JUIs
paccMmarpuBaeMoro Iara OU3Hec mporecca.

Takoe HCTIOJIB30BaHUE PA3JIETUTENBHBIX JIMHUH 00YCIIOBJICHO TEM, YTO HAa OCHOBE BUOB JIESTEILHOCTH, OTOOPAYKAFOLINX
miary OusHec mporecca, OyayT OmnpenensThesi (pyHKIUM CHCTEMbl, HA OCHOBE BXOJHBIX/BBIXOJHBIX CYIIHOCTEH Oyzaer
paspabatbiBaThcst uHTepdeiica Moib30BaTess, aabbOM BXOJHBIX/BBIXOMHBIX (GopM, BJI, Kiaccel, peanusyrolue
cootBeTcTBytotne (ynkuuu. Wudopmanust o poisx, MAOHKHOCTIX M TOApa3JieNicHUsX OyAeT HCIOJIb30BaHA MPU
PAcCMOTPEHHUH BOMPOCOB, CBA3AHHBIX C pasrpaHuuyeHueM aocTyna. Ha ocHoBe Ou3HeC mpaBui OyIyT ONpPEAEISTHCS
OrpaHHYEHUsI HaKJIa/IbIBaeMble Ha (DYHKIHH CHCTEMBI.

s u300pakeHHUsT BXOJHOM/BBIXOAHOW MHGOpPMAIIMM W POJH [O/DKEH HCIOJIB30BaThCS JJIEMEHT OOBEKT ¢
COOTBETCTBYIOIIIUM COCTOSIHHEM (object).

Jdusi  wm3obpaxkeHus mara OW3HeC Tpolecca JODKEH  HCIOJB30BAThCS — DJIEMEHT  JiesITeNbHOCTh(activity).

J1st u3o6paxkeHus mopa3AeNeHH, JOHKHOCTEH, CChUTOK Ha OM3HeC MpaBuiia — 3aMETKH (note).

POJ'[I/I, BXOOHAA U BbIXOJHAs I/IHq)OpMaHI/IIO JOJDKHBI CBA3BIBATHCA C ACATCIIBHOCTBIO YEPE3 IMMOTOKU O6’I)CKTOB

(object flow).

Pounu, mopasaeneHus TOMKHBI CBSI3BIBAThCS MEXIY COOOU depe3 CBsI3b - MyHKTUpHAs JTuHuA (anhor note to item),
MIPUKPEIUIAIONIYIO 3aMETKH K JJIEMCHTAM JTHArPaMMEL.

Ha puc. nmpencrarieH npuMep JuarpamMmbl ASITEILHOCTH, UCTIONB3yEMOM ISl AEKOMITO3UIINK 0000IIEHHON AesITeTLHOCTH.
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IMocTpoeHue auarpamMm, JeTATH3UPYIOUIMX OCHOBHBIC BUBI ICATEIBHOCTH

Juarpamma nestenbHOCTH (activity diagram) ¢ JeTambHBIM OMMCAHUEM Ka)XIOTO OCHOBHOIO INara Ipolecca MOJDKHA
CTPOWTHCS KaK MOJIMarpaMma COOTBETCTBYIOIIEIO OCHOBHOrO Imara. Ha puc. moka3aHO, YTO B OKHE MPOCMOTpa
anmeMeHTOB Mojienu B Rational Rose nuarpamma nestensHOCTH (activity diagram), oToOpaskaromnas IeTalbHOE OIHMCAHNE
OCHOBHOTO Mara mnpoiecca I[IpeaBapUTeNbHOE O3HAKOMIICHHE C KIMEHTOM M €ro X03. ACATeIbHOCTHIO U IENbI0
KpPEIUTOBAHUS, HAXOUTHCS MOJ COOTBETCTBYIOIIMM IiaroM [IpeiBapUTeIbHOEC O3HAKOMIJICHHE C KJIMEHTOM H €ro XO03.
JCSITCIBHOCTRIO U IICNIBI0 KpPeaUTOBaHMS. JeATeIbHOCTH Ha STOM JuMarpamMme, KOTOPBIC MOJUICKAT aBTOMATH3AIIUH,
OTMEYEHBI IIBETOM.
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3agaHud A 1abopaTopHoit paboTer Ne24

BapuanT Nel

PazpaboTars Mosienu oToka padot st MHGOPMAaMOHHON HHTEPHET MOACUCTEMBI PHANITEPCKON (pUPMBI, BKIIFOYAIOIIEH
PETHCTPAIHIO KINEeHTa, MPOCcMOTP (TI0CiIe PErncTpaluy) MpeUIoKEeHUH, 1aTh 00bSBICHUE; OHIATh MECTO JaHHON MOJIENIN
npu onpenesieHnd QyHKIMil pa3pabaTbiBaeMOi CUCTEMbI Ha JTare onpeiesieHus: TpeO0BaHUN K CUCTEME.

BapuanT Ne2

PaspaboTats Mozeny motoka padboT HHPOPMAIHOHHONW MOJCHCTEMBI HHTEPHET-PETUCTPAIIH Ha KYPCHI BOAUTEICH
(penmosniaraeTcsi perucTpalys Ha pa3InvHbIe TUIIBI KATErOpHi, 1ojjaya 3asBKU U ee 00paboTKa, BEIOOp JHEW 1 BpeMeHH
3aHSITHN W JTHEU BOXKIIEHUS); TIOHSATh MECTO JAHHON MOJIENIU MIPH OTpeiesieHny GyHKITUI pa3pabaTbIBaeMO CUCTEMBI Ha
JTarne omnpeaeseHus TpeOOBaHU K cUCTeMe.

BapuanT Ne3

Pa3paboTats Moaenu motoka padboT HHPOPMALMOHHON MOJCUCTEMBI HHTEPHET PETUCTPAlNK Ha KYPCHI HHOCTPAHHBIX
S3BIKOB (IIPEATIONIaraeTcsi BEIOOD s3bIKa, BEIOOP YPOBHS (BO3MOYKHOE TECTHPOBAHHUE), BRIOOP BPEMEHHU M JTHEH 00yUYeHHs);
MOHTHh MECTO TaHHOW MOJIEIH TPH OlpeneNieHrn QyHKImiA pa3pabaTeiBaeMOi CUCTEMBI Ha dTare ONpeaeIeHNs TpeOoBaHMI
K CUCTEME

BapuanT Ne4
Pa3paboTate Moaeny moToka padboT HHPOPMALMOHHONW MOJCUCTEMBI HHTEPHET Mara3uHa (TpeanoiaaraeTcs IpocMoTp,

perucTpanys npy 3akase, opopMIICHHE 3aKa3a, ITOATBEP)KACHIE MOIyUeHHUS 3aKa3a); MOHATh MECTO JaHHOM MOJIETIH U
ornpezeneHuy QYHKIHMHA pa3padaTbIBaeMOM CHCTEMBI Ha ATaIle OINpeieeHUst TpPeOOBaHUH K CHCTEME.



BapuanTt No5
PaspaboTats MozeTH MOTOKA pabOT MHPOPMAIIMOHHOW MOJICHCTEMbI HHTEPHET Kade; MOHATh MECTO JAHHOU MOJICITU MPHU
ompeneeHud (PyHKIHIA pa3pabaTeiBacMON CHCTEMbI Ha ITAIe ONPE/ICIICHHS TPeOOBaHHIA K CUCTEME.

BapuanT Ne6

PazpaboTars Mosienu MoToka padoT MHGOPMATMOHHON OACUCTEMBI HHTEPHET-CKIa] (TIpeaonaraeTcst IpocMOTp
HWHTEPHET-KIMEHTOM acCOPTUMEHTA, BO3MOXKHOCTh JIOCTABKH, HAIMYUE Ha CKJaje, 0OpPMIICHUE 3asBKH); IOHITh MECTO
JIAaHHOHM MOJIENTN NIPY OTIpeJieNieHn (PyHKIMI pa3pabaTbiBaeMON CUCTEMBI Ha dTaIle ONpe/ielieHns] TpeOOBaHU K CHCTEME.

Bapuant Ne7

PazpaboTars Mosienu MOoTOKa padboT MHPOPMAIOHHON TIOICUCTEMBI alITEYHON CIIPaBOYHOI CITy>KOBI (TIperonaraeTcs
perucrparys HHTEpHET-KIIMEeHTa, TIPOBEpKa B HAIMYUH, 0(hOPMIICHUE 3aKa3a, AaTa JOCTaBKH); TOHATh MECTO JIaHHOM
MOJIEIIH TIPH oNpeesieHnH (yHKIUI pa3pabaThiBaeMOi CHCTEMBI Ha dTaIle ONpeeIeHUs TpPeOOBaHUil K CHCTEME.

BapuanT Ne§

Pa3pabortath Mojeu moToka paboT HHGOPMAITHOHHON OACUCTEMBI TeIe()OHHOM CIIPaBOYHOM CITyKOBI (TIpeanoIaracTcs
perHCTpalys HHTEPHET-KIUEHTa, TIPOBEPKA B HATMYIKH, 0(OPMIICHHE 3aKa3a, 1aTa JOCTABKH); MOHATh MECTO TAHHON
MOJICIH TIPH ONpe/ieNICHHH (QYHKIHUIA pa3pabaTeiBacMOil CHCTEMBI Ha dTalle ONpeeieHus TpeOOBaHMil K CUCTEME.

BapuanT Ne9

Pa3pabotath Mojeu motoka padboT HHGOPMAITMOHHON TTOACUCTEMBI TIOKYTIKH OUIICTOB (3K/I ¥ aBHAa) OHJIAlH; MOHSThH
MECTO JIaHHOM MOJEIH MpH omnpeaesicHun (HyHKIMHA pa3padaThiBaeMOi CHCTEMBI Ha 3Tarle ONpeCICHUs TPSOOBaHHIA K
CUCTEME.

BapuanT Nel0

PazpabotaTh Mojeny NoToka paboT HHPOPMAIIMOHHOW ITOICHCTEMBI PETHCTPALIMH B @3POIOPTY C MPOX 0KACHHEM
MOTPaHUYHOI'0 KOHTPOJIS; IOHSTh MECTO JAHHOW MOJIENU IIPU OnpeiesieHnH GpyHKINH pa3padaThiBAEMO CUCTEMBI Ha
JTare onpezeeHus TpPeOOBaHUI K cHCTEME.

BapuanT Nell
PaspaboTars MOzeTH MOTOKA pabOT HHPOPMALMOHHOM MOACHCTEMbI callT Kadeapbl MC; MOHATh MECTO TaHHON MOACIH
IIpH onpeieieHnd QyHKIIUH pa3padaThiBaeMOM CUCTEMBI Ha dTare onpeesieHus] TpeOOBaHUN K CUCTEME.

BapuanT Nel2

PazpaboTars Mosienu motoka padoT MHGOPMAIMOHHON TOACHCTEMbI HHTEPHET-XPaHWININA YIeOHBIX KHUT CBOOOTHOTO
JocTyma (mperonaraercs oosi3aTenbHas perucTpanus A CKauMBaHMA, OTPaHUYEHHOE KOJIMYECTBO CKaYMBAHUH,
BO3MOXKHOCTb BBIKJIaJIbIBaTh CBOI MaTepuall); MOHSITh MECTO IAaHHOW MOJENH IPH ONPEACICHUH (YHKIMNA
pa3pabaTbIBaeMOl CHCTEMBI Ha 3Tare ompe/elieHns TpeOOBaHNH K CHCTEME.

Bapuant Nel3

Pa3paboTate Moaeny moToka paboT aBTOMaTH3UPOBAHHON CUCTEMBI PabOTHI OMONMNOTEKH (B YaCTHOCTH pabodee MecTo
6ubimoTekaps); HOHATh MECTO JAHHOW MOJEIH IPH OTIpeieIeHuH (QyHKIH pa3pabaTeiBaeéMoil CHCTEMBI Ha ATare
orpeJieTieHus TpeOOBaHUil K cHCTEME.

Bapuant Nel4

Pa3paboTats Moaeny moToka paboT HH(OPMAITMOHHOH MOJICUCTEMBI «PETUCTPATypa TOIUKINHUKID (B YACTHOCTH pabouee
MECTO PerucTpaTopa: MPHUHATHE 3aBOK Ha BBI30BA Pa3HBIM BpauaM, BbIlaya KapTOUeK K BpadaM ¢ yTOYHEHHEM BPEMEHU
paboThI Bpaueii); MOHATh MECTO JAHHOI MOJIENH NPH ONpe/ielieHn (PyHKIMI pa3pabaThiBaeMON CHCTEMBI Ha JTare
orpeJieTieHus TpeOOBaHUil K cHCTEME.

BapuanT Nel5

PazpaboTars Mozenu MoToka padoT MHHOPMAIIOHHON BEO-OPHEHTOBAHON MOJICHCTEMBI PEKIIAMHOTO areHTCTBA
(penmonaraeTcs MpeAOCTaBIEHUE PEKIAMHBIX YCIYT, 0hOpMIICHUE 3asBKH, NOATBEPXKICHUE TPUHSTHS 3asBKH U CPOKU
BBINIOJTHEHHS); IOHATH MECTO AaHHOI MOJEIH NPH OlpeiesieHnH (PyHKIUH pa3padaTeiBaeMOi CHCTEMBI Ha JTare
omnpeneneHus TpPeOOBaHUI K CHCTEME.

4.1.2. YcTHblii onpoc

Tema 1. TeopeTrueckue OCHOBBI IPOCKTHPOBAHUS UHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeTOIOIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HH(OPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE M THIIOBOE ITPOSKTUPOBAHHE HHOOPMALIMOHHBIX CHCTEM

Tema 4. CTpyKTypHbBIC METO/IbI aHAIN3A U MPOSKTUPOBAHUS MHPOPMAIIMOHHBIX CHCTEM
Tema 5. [IpoekTrpoOBaHUE JOKYMCHTAIBHBIX 0a3 JaHHBIX



Tema 6. IIpoextupoBanue pakrorpaduiaeckux 0a3 JaHHBIX
Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IBI AHAJIN3A U TIPOEKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 8. ObecneueHre COBMECTHOTO AOCTYIIa K 0a3aM JIaHHBIX U IPOrpaMMam

4.1.2.1. ITopsinox npoBegeHUs.

YCTHBII Onpoc NMpOBOJMTCS HA TNPAKTHUECKHX 3aHATHAX. OOywarompecs: BBICTYNAIOT C JOKJIaJaMH, COOOLICHUSIMHU,
JIOTIOJTHEHUSAMH, Y4YacCTBYIOT B JUCKYCCHM, OTBEYAIOT Ha BOMpPOCH! IpemnojaBareins. OIEHUBaeTCs ypOBEHb JOMallHEH
MOATOTOBKA II0 TEME, CIIOCOOHOCTh CHCTEMHO W JIOTMYHO H3JaraTh MaTepuall, aHaJU3HpoBaTh, (OPMYIHPOBATh
COOCTBEHHYIO HO3UIINIO, OTBEYATh HA JIOMOIHUTEIBHBIE BOIPOCHL.

4.1.2.2 KpuTepuu oleHUBAHUSA

4 cemecTp

9-10 6a10B CTAaBUTCH, €CJIH 00YUAIOIIMIACS:

B oTBeTe kKauecTBEHHO PacKphUI cofepxaHrue TeMbl. OTBET XOpOIIO CTPYKTYypHpoBaH. [IpekpacHO OCBOCH IMOHITHHHBIN
armapart. [IpoeMOHCTpUPOBaH BHICOKHH YPOBEHb MOHMMaHUs MaTepuana. [IpeBocxonHoe ymeHne (GpopMynupoBaTh CBOH
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC TTOJIOKCHUS.

7-8 6a/JI0B CTABUTCS, €CJIH 00yJaromuics:

OCHOBHBIE BOTIIPOCHI TeMBI packpbll. CTPYKTypa OTBETa B IEJIOM aJieKBaTHA TeMe. XOpOIIO OCBOSH MOHATHHHBIN ammmapar.
[IpogeMoOHCTpHUPOBAaH XOPOIINA YpPOBEHb ITOHMMAaHHS MaTephaia. Xopollee yMeHue (OpMyITHpOBATH CBOHW MBICIHH,
00Cy)JaTh TUCKYCCHOHHBIE MOJI0KEHHUSI.

5-6 6a/1JI0B CTABUTCS, €CJIH 00yJaKOMIHiics:

Temy uactmyHOo packpbul. OTBeT ciabo CTpykTypupoBaH. [loHATHIHEBIN ammapaT ocBoeH dyacTudHO. [loHMMaHme
OT[IENFHBIX MTOJIOKEHUH M3 MaTepuala 1o TeMe. Y AOBICTBOPUTEIHHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, O0CYXIaTh
JVICKYCCHOHHBIC TTOJIOKEHHUSL.

0-4 6anJ10B CTABUTCS, €CJIH O0yUYAIOIHTACSI:

Temy He packpsul. [IoHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [loHMMaHMe MaTepuana ¢parMeHTapHOE HIIH
oTcyTcTByeT. HeymeHue GpopMynnpoBaTh CBOM MBICIH, O0CYXKIATh JTUCKYCCHOHHBIC ITOJIOKEHHUS.

5 cemecTp

17-20 6anJ10B CTABUTCSL, €CJIU 00yUYaromuiics:

B oTBeTe KauecTBEHHO PACKPBLI cofepkaHue TeMbl. OTBET XOpoILIo CTPYKTypHpoBaH. [IpekpacHO OCBOEH MOHSATHIHBIN
amnmapart. IIpoeMOHCTpHpPOBaH BBHICOKHI YpOBEHb MOHMMaHUS Marepuana. IIpeBocxoqHoe ymeHue (GopMyIHpOBaTh CBOU
MBICTIH, O0CYXIaTh TUCKYCCHOHHBIE ITOJIOKEHUS.

14-16 6a1J10B CTABUTCSI, €CJIU 00yUaromuiics:

OCHOBHBIE BOTIIPOCHI TeMBI packpbul. CTPYKTypa OTBETa B IEJIOM aJeKBaTHA TeMe. XOpOIIO OCBOSH MOHATHHHBIN amapar.
[TponeMOHCTPUPOBAaH XOPOIIWI ypOBEHb MOHUMaHHsS Marepuana. Xopollee yMmeHHe (OPMYJIHpPOBaTh CBOM MBICIIH,
00CykJaTh TUCKYCCHOHHbIE MOJI0KEHHSI.

11-13 6anJ10B cTAaBUTCSL, €CJIU 00yUarommiics:

Temy uactmyHOo packpbul. OTBeT ciabo CTpykTypupoBaH. [loHATHIHBIN ammapaT ocBoeH dyacTu4HO. [loHMMaHme
OT/ICJIbHBIX MOJIOKCHUN M3 MaTepualia Mo TeMe. Y IOBJICTBOPUTEIbHOS YMEHUE (POPMYIUPOBATh CBOM MBICIH, 00CYXIaTh
JUCKYCCHOHHBIC ITOJIOKCHUA.

0--10 6a/UTOB CTABHTCS, €CJIH 00yHAIOIIUTCS:

Temy He packpbul. [IOHATHHHBIN ammapaT OCBOSH HEYJOBICTBOPUTENBHO. [loHMMaHue MaTepuaia (parMeHTapHOE WA
orcyTcTByeT. Heymenue ¢popMympoBaTh CBOU MBICIIH, 00CYK/1aTh AUCKYCCHOHHBIE TTOJIOKEHHSI.

4.1.2.3. Conep:xanue OLIEHOYHOI'0 CPeICTBA

Temsr 1-8

1. Uro Takoe CHCTEMHBIN Toaxo. K mpoektupoBanmio VIC. KakoBsl ero mpuHIUIIEI?

2. Kakyro poiss B knbeprerndeckoil Mmoaenu MC urpatot oOpartHble CBs3U (QYHKIMN CUCTEMBI YIPaBJICHHUs )?
3. [Mepeuncnure n onummre THIb! VIC, BBIIENSEMBIX B COOTBETCTBHHU C XapakTepoM 00paboTKH nHpopMannu, 1o
CTeTIeH!

4. aBTOMaTH3alNH, 110 chepe IPUMEHEHHS, TT0 YPOBHIO YIIPaBICHUS.

5. Uro takoe GyHKIMOHATBHAS mmoicucTeMa MC (IpHHIMITEL TOCTPOSHHUS, pPeIIaeMble 3a1a4H, CTPYKTypa)?
6. Onuimre CTPYKTypa OJHONOIb30BATENIBCKOM U MHOTOIIOJIb30BaTENbCKON, Manol ¥ koprnopaTusHoil UC,
JokanbHOU U pacnpeneneHHoit UC, cocTas U cofep:kaHue UX MOJCUCTEM.

7. B 4em Ha3zHa4YeHME U CTPYKTypa MMOJCUCTEM MAaTEMAaTHIECKOTO, TEXHOJIOTHIECKOT0, IPOTPaMMHOTO,
TEXHMUYECKOTO U JIMHIBUCTHYECKOro obecneuenus VIC.

8. Kaxk BbI OHMMaeTe MOHATHE TEXHOJIOTHUS TPOEKTUPOBAHUS?

9. Kakyro poiib urpaer TeXHOJI0THs TPOeKTHpOoBaHus B nipoliecce co3nanus UC u kakue TpeboBaHms,
NIPEABSBIISIOTCS K BHIOMPAEMO TEXHOJIOTHU?

10. Bunbr mogeneii u meronoB moaenupoBanus VC.

11. Kakne Mozmenu )KU3HEHHOTO IMKiIa BB 3HaeTe? B yeM MX JOCTOMHCTBA W HETOCTATKH?

12. Kakas u3 mojeneii spnsieTcs HanboJiee MepCreKTHBHOMN?



13. Onummre CTaany, 3TaIbl Mporecca i 0COOCHHOCTH KaHOHWYeCcKoro npoektupoBanwms DVC.

14. Onuimrte cocTa padOT Ha MPEIIPOCKTHOM CTaIuH, CTAIUU TEXHUIECKOTO U Pad0Yero MpOCKTUPOBAHUS, CTAIUU
BBOJIa B JICHCTBHE, KCILTyaTalliU B COMPOBOXAcHU poekTa DUC.

15. Kakoii cocTaB mpoeKTHOM JOKyMEHTAIINH, B3aUMOICHCTBHE TToNIb30BaTeNel u pazpadborankoB DVC Ha cranusax u
JTamax mporecca NPOSKTUPOBAHUS?

16. Yro Takoe THUIMOBOU MPOEKT, MPEATOCHUTKY THITU3AIIUH, 00BCKTHI TUITH3AIIHY.

17. B 4eM 0c0O0EHHOCTh METOIOB THIIOBOTO MPOCKTHPOBAHUS | OlleHKa 3(p(PEKTUBHOCTHU HCIIOIB30BAHUS THIIOBBIX
pELICHUMN.

18. Haiite onpenenenne THIIOBOMY npoekTHoMY pemeruto (TIIP).

19. Kaxwue kmaccer TIIP BbI 3HaeTe.

20. OOBsICHHUTE COCTAB U COJICPKAHKE OMEPAIUii TUIIOBOTO 3JeMeHTHOro npoektupoBanus UC, Tumosoii VC,
COJICpIKAHUE CHCTEMHOTO (0OBEKTHOTO) U rpynIoBoro npoektuposanus MC.

21. B 4yeM cocToUT 0COOCHHOCTh CTPYKTYPHOTO MOX01a K nmpoektupoBanuto VC.

22. [epeuncaure 1 00BSICHUTE MPHUHIUIIB CTPYKTYPHOTO TOIXO0/1a.

23. UYro takoe koHCanTHHT B chepe UT?

24, Kakue 3agaun pemator CASE TexHOoIOrHN?

25, Kakue npuHIMIIEL U CpeCTBA CTPYKTYpPHOT'O aHAJIHM3a BbI 3HaeTe?

26. Uro Takoe ER-MonenupoBanue?

27. [osicaute nonsitus CymwHoctu U CBsizu

28. Uro Takoe HOpMAIU3aIHs U 3a4eM OHa Hy)KHA?

29. PackpoiiTe 0cOOEHHOCTH METOI0JIOTHH (PHU3UUCCKOTO MPOCKTUPOBAHUS PENIAIIUOHHBIX B/I.

30. Haiite onpeaencuus nousatusM OOIL: kiacc, 00BEKT, IK3EMIUTAP Kiiacca, MOBeACHUE 00BEKTa.

31. Kak o6o3HagaroTcst 00BEKTHI M KJIacchl Ha auarpammax UML?

32. UYro Takoe acconuanus Mexay kinaccamu? Kakue Buabl accounanuii Bel 3Haete? [lpuBenure npumepsl.

33. [IponemoncTpupyiiTe Ha prMepax ocHoBHEIE IoHATHA OOII (HacnenoBanue, MOIUMOPQPHU3M U JP.)

34. Kaxue Buzapl nuarpamm UML BBl 3HaeTe, B UeM UX MpeIHA3HAYEHUE?

4.1.3. TBopueckoe 3a1aHue

Tema 1. TeopeTnueckie 0OCHOBBI IPOSKTUPOBAHUSI HHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeTomomornuecKiue OCHOBBI IPOCKTHPOBAHU HH(POPMAIIHOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE U THITOBOE MPOCKTUPOBAHHE MH(POPMAITHOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METOBI aHAIHU3A U MIPOSKTUPOBAHHUA HHPOPMALMOHHBIX CUCTEM

4.1.3.1. llopsiaok npoBeeHUsl.

OOyuaronyecs BBIOIHSIOT 331aHKs, TPEOYIOIINE CO3/IaHNs YHUKAJIBHBIX OOBEKTOB ONpeNeNéHHOro Tina. Tum oObekTa,
ero Tpebyemble XapakTepUCTHKH M METOAbl €ro CO3JaHUS OINpPENENAIOTCS MOTPEOHOCTSIMHM IPOQecCHOHATBHON
NeSITeIbHOCTH B COOTBETCTBYIOILIEH cepe MO0 IensIMH TPEHUPOBKH OIPEeNIEHHBIX HaBBIKOB M yMeHHH. OLeHHBAIOTCA
KpEaTHBHOCTH, BIIaICHUE TEOPETUIECKUM MaTepPHajIoM II0 TeMe, BIIaIeHUE IPAKTUIECKUMHU HaBBIKAMH.

4.1.3.2 Kputepuu oueHuBaHUsI

26-30 6aJ1710B CTABUTCS, €CJIH 00ydarOIIUiics:

IIponemMoHCTpUPOBaT BBICOKHI YPOBEHb 3HAHUH M YMEHH, HEOOXOIMMBIX JUIS BBITIOHEHUS 3aaHus. PaboTa MOJTHOCTBIO
COOTBETCTBYET TPeOOBaHUAM MPO(EeCCHOHANTEHON NesITebHOCTH. OTINYHAS CIOCOOHOCTh IPUMEHSATH UMCIOIINECS 3HAHUS
U YMCHHS JUIsI PEHICHUS MPAKTHYECKUX 3a/1ad. BBICOKWI YpOBEHb KPEATHBHOCTH, CaMOCTOSATEIbHOCTH. COOTBETCTBHE
BBI6paHHBIX METOAOB ITOCTABJICHHBIM 3a1ayaM.

21-25 6an0B cTAaBUTCSH, €CJIH 00y YAOIIHIICH:

IIponemMoHCTpHUPOBaN CpeAHUI YPOBEHb 3HAHUM M YMEHHH, HEOOXOAUMBIX IS BHITONHEHHS 3a1aHus. Pabora B OCHOBHOM
COOTBETCTBYET TPeOOBAaHUAM MPOHECCHOHATHHON NEeSITeIPHOCTH. XOpOIIas CIOCOOHOCTh MPUMEHATh UMCIOIUCCS 3HAHHS
U YMCHHUS UIS PENICHHs MpakTHdeckux 3anad. CpelmHWUH YpOBEHb KPEaTUBHOCTH, CaMOCTOSTEIBHOCTU. BEIOpaHHEIC
METO/IBI B IIEJIOM COOTBETCTBYIOT MOCTABJICHHBIM 3aa4aM.

17-20 6anaoB cTaBUTCS, €CITH 00yIAKOTIHIICS:

IIponemMoHCTpUPOBaT HU3KHU YPOBEHb 3HAHWN M YMEHUM, HCOOXOMUMBIX IJis BBIOJHEHHUs 3aaaHus. PaboTa 4acTUYHO
COOTBETCTBYET TpPeOOBaHUSIM MNPO(MECCHOHATBHON JAEATEIILHOCTH. Y IOBJICTBOPUTEIILHAS CIIOCOOHOCTh IPHUMCHSTH
MMCIOIIUECS 3HAHUS U YMCHUS JUIS PEIICHUS MPAKTHYCCKUX 3a1a4. Hu3kuii ypoBEeHb KPEATUBHOCTH, CAMOCTOSTCIBHOCTH.
Br1OpaHHbBIE METOIBI YACTUYHO COOTBETCTBYIOT MIOCTABICHHBIM 33/[a4aM.

0-16 6a,110B cCTABUTCS, €CJIN 00YYAIOLIUIICSI:

IIponemMoHCTpUPOBaN HEYIOBICTBOPUTEIBHBIA YPOBCHb 3HAHUI W YMCHHN, HEOOXOAWMMBIX JUIs BBIOJHCHUS 3a/aHUS.
Pabota He cOOTBETCTBYeT TPeOOBAHUSAM NPOPECCHOHANBHOW NEATEIBbHOCTH. HeEyIOBICTBOPUTENBHAS CIIOCOOHOCTD
MIPUMEHITh UMCIOIINUECS 3HAHUSA U YMEHHS IS pelIeHHs MPaKTUIeCKUX 3a1ad. HemocTaTouHbIil YPOBEHb KPEaTHBHOCTH,
CaMOCTOSTEIbHOCTH. BhIOpaHHBIE METO/IBI HE COOTBETCTBYIOT IIOCTABJICHHBIM 3a1adaM.



4.1.3.3. Conepixanne OLlEHOYHOTO CPEACTBA

Temsi 1-4

DopMyIMpOBKaA 3a1aHUS:

Pa3paboTka normyeckoif MOAEI N JaHHBIX HH()OPMAIIIOHHON CHCTEMEI T10 MPEI0KEHHON TIpeIMEeTHOM obacTn

[pumep 3ananmii: Pazpadorats ERD B HoTanmu IDEF1X n undopmanmonnyto Mozaens aist 3ai1aqn "Yuer ycneBaeMocTu'.

4.2. OueHO4YHBIE CPeACTBA MPOMEKYTOYHON aTTeCTALMHU

ITo mucuumumHE MpeIyCMOTPEH 3a4€T B 4 ceMecTpe W 9K3aMeH B 5 cemecTpe. 3a4€T (9K3aMeH) IpOoXoauT mo Omieram. B
KaXIOM OWieTe 1Ba TEOPETHUYECKHX BOIpoca. 3auéT (3K3aMeH) NMPOBOIUTCS B YCTHOW / MACHBMEHHOW M KOMITBIOTEPHOM
¢dopme. OueHuBaeTcsi BIaJCHHE MaTEpPUAIIOM, €r0 CHUCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPUMEHSTH HYXKHBIC 3HAHMS,
HaBBIKH U YMEHUsI [IPU aHAJIN3e MTPOOIEMHBIX CUTYaluH.

4.2.1. YcTHBI WM NUCbMEHHBIH 0TBET Ha BONIPOC

4.2.1.1. ITopsinox npoBeaeHUs.

VYCeTHBIM WM NHUCBMEHHBIM OTBET HAa BOIIPOC HAIPAaBICH HAa INPOBEPKY 3HAHUU OCHOBHBIX DPA3/EiOB II0 JAMCLHUILIIMHE
«[IpoextupoBanue MHGOPMALMOHHBIX CUCTEM.

4.2.1.2. Kpurepuu olleHUBAHMSI.

43-50 6a;510B CTABUTCS, €CJIM 00yYaloUIuiics:

B oTBere kauecTBEHHO PAcKpBUI copepkaHue TeMbl. OTBET XOpOLIO CTPYKTYpHpoBaH. [IpekpacHO OCBOEH MOHSATHHHBIA
armapart. [IpoJeMOHCTpUpOBaH BHICOKHH YPOBEHb MOHMMaHUs MaTtepuana. [IpeBocxonHoe yMeHne (GpopMynupoBaTh CBOH
MBICJIH, 00CYKAATh TUCKYCCUOHHBIE TIOJI0KEHHUSI.

36-42 6aJJ10B CTABUTCS, €CJIM 00yYaronuiics:

OcCHOBHBIE BOIIPOCHI TeMBI PacKpblIl. CTpyKTypa OTBETa B LIEJIOM 3/IeKBaTHA TeMe. XOPOIIIO OCBOSH NMOHATHHHBIN anmapar.
[TponemMoHCTpUpPOBAaH XOPOIIMH ypOBEHb NMOHMUMAaHHA Marepuana. Xopoliee yMeHHe (OpMYIHpPOBaTb CBOM MBICIH,
00CykJaTh TUCKYCCHOHHBIE MOJI0KEHHSI.

28-35 6a/10B cTaBUTCS, €M 00yqYaromuiics:

Temy wactmuno packpsul. OtBer cmabo crpykTypupoBaH. IloHATHIHBIN ammapar OCBOeH 4YacTW4HO. [loHmmanume
OTJETbHBIX MOJOKEHUH N3 MaTepuaja Mo TeMe. Y JOBJICTBOPUTEIbHOE YMEHUE (OPMYIIMPOBATh CBOM MBICIIH, OOCYXIAaTh
JIMCKYCCHOHHBIE TTOJIOXKEHUSL.

0-27 6a110B CTABHUTCS, €CJIM 00YYAIOLIUTICS:

Temy He packpbul. [IoHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [ToHMMaHHe MaTepuana (parMeHTapHOE HITH
orcyTcTByeT. Heymenue (hopMynmpoBaTh CBOM MBICIH, 00CY>K/1aTh AUCKYCCHOHHBIE TTOJIOKEHUSL.

4.2.1.3. OueHo4HbI€e CPeACTBA.

Bonpocs! AJ151 yCTHOTO MJIM IMCbMEHHOT0 0TBETAa

4 cemecTp

1. IIpoextuposanue NC, mpoekt MC, ocHOBHBIE 1T0AX0/1bI B TpoekTrpoBanuu MC.

. Metonomnorus noctpoenust UC.

. OCHOBHBIE KOMITOHEHTHI TEXHOJIOTHH IpoekTipoBanus MC.

. Metons! npoextuposanus UC.

. Cpenctsa npoextupoBanus C.

. KpaTkast xapakTepucTHKa IpUMEHIEMbIX TEXHOIOTHI POEKTUPOBAHHUS.

. Kusuennsiit nukia UC. Buasl Moaenei skuzneHnoro nukia MC.

. TpeGoBaHus K BEIOMpAEMOii TEXHOJIOT MU NTPOEKTHPOBAHUSL.

. Kanonnueckoe npoextupoBanne. CTaguu u 3Tarbl.

0. CocraB u conepkanue paboOT Ha IPEANPOSKTHON cTaauu coznanus VC.

11. CocraB u cogepkanue paboT Ha CTaJANU TEXHO-PAO0UEro IPOSKTUPOBAHMUSL.

12. CocraB n conep:kaHue padboT Ha CTaAMsAX BHEIPEHUS, SKCIUTyaTallll U COTPOBOXK/ICHHUS ITPOEKTA.

13. OcHOBHBIE TMOHATHS U KITaCCU(HKALIUSI METOJIOB THITIOBOTO NPOEKTHPOBAHMSI.

14. TexHOMOTHS MTApaMETPUIECKNA-OPHEHTHPOBAHHOTO MIPOSKTHPOBAHUSI.

15. TexHOMOTHUS MOJIETEHO-OPUEHTHPOBAHHOTO IPOSKTHPOBAHHSL.

16. OcHoBHuele ousATHS 1 Kinaccudukanus CASE-TexHorornit.

5 cemecTp

1. IlpoextupoBanue dakrorpaduueckux bJ[: MeToap! MpoeKTUPOBaHMS.

2. [TpoekTrpoBaHKe TOKYMEHTAIbHBIX 0a3 TaHHBIX.

2. KonnenryansHoe mpoektupoBanne b/l

3. Jlornueckoe npoextuposanue b1

4. ®usnueckoe nmpoekTuposanue b/

5. ba3oBble MPUHIMIBI ¥ TIOHSTUS TEXHOJIOTUH Pa3pabOTKH 0O BEKTHO-OPHEHTHPOBAHHBIX MH()OPMAILIMOHHBIX CUCTEM Ha
ocaose UML.

6. Bo3amoxxHoctu u octonacTBa UML. MHCTpyMEeHTAIBbHBIE CPEICTBA BU3YAIIBHOTO MOJISITHPOBAHHSL.

7. Apxutekrtypusle npeacrasieHus UML. ITonstue apxuTekTypsl HHOOPMAIIMOHHOW CHCTEMBI.

= O 00 J0 W b W



8. 0030p auarpamm UML. Cpencta UML. J/InarpaMMbl BapHaHTOB MCTIOB30BaHMs. JlnarpaMmel KitaccoB. JluarpamMmbl
B3auMoeicTBus ([{uarpaMMbl OCIIEI0BAaTENILHOCTH, KOOIIEpAaTUBHBIE AUarpaMmbl). JluarpaMMel cocTosiHui. J{narpamMmel
JesTenbHoCTel. JlnarpaMMbl peann3anuu (IuarpaMMbl IaKETOB, KOMIIOHEHTOB U pa3MELICHUS).

9. ParmmonansHei yaRuIupoBaHusli nmporece (RUP). Juctmmmmast RUP. KirroueBsie morstus u npuannnsr RUP.
Obmiee mpencTaBiIcHe, TUHAMAYECKAN U cTaTndeckuil actiekTel RUP.

10. MexcucreMHble HHTEp(EHCH 1 ApaiBepbl; UHTEPEHCH B paclipeAeIeHHbIX CUCTEMaX.

11. CrangapTHBIE METO/IBI COBMECTHOT'O JOCTYTIA K 0a3aM JaHHBIX M IPOrpaMMaM B CIIOKHBIX HH(POPMAIIMOHHBIX
cucremax (npaiisepst ODBC).

12. TIporpammuas cucrema CORBA.
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Ilepeuensb JuTEPATYPbl, HEOOXOAMMOI /151 OCBOEHMS TUCHUILINHBI (MOLYJIs1)

Hanpasnenne moarorosku: 09.03.03 - INpukinaaHas nHGOpMaTHKA
Ipoduns noarorosku: [IpuknanHas nHGOpMAaTHKa B IKOHOMHKE
Ksamudukanms BEITyCKHIKA: OaKaiaBp

®dopma o0yyeHus: ouHOE

S3pIK 0OydeHus: pycckuit

I'on Havyana oOyueHus o oOpasoBaTenbHON nmporpamme: 2025

OcHoBHasI TATEpaTypa:
1. KoBanenko, B. B. [IpoektupoBanne mH(OpMalMOHHBIX cucTeM : yuyeOHoe mocodue / B.B. Komanenko. — 2-e u3n.,

mepepab. u mom. — Mocka : MH®PA-M, 2023. — 357 c¢. — (Bwicmee obOpazoBanme: bakamaspmat). — DOI
10.12737/987869. - ISBN 978-5-00091-783-1. - Tekcr : anexkrponnsiid. - URL: https://znanium.ru/catalog/product/1894610
(mata obpamenns: 07.02.2025). — Pexxwm gocTymna: mo moImicKe.

2. 3aboruna, H. H. [IpoekTupoBanue WHPOPMALMOHHBIX CHCTEM : yueOHOe mocodme. — Mocksa : UTHOPA-M, 2022. —
331 c. + on. marepuansl [Daekrponnsiii pecypce]. — (Boiciiee obpa3osanue: bakamaspuar). — DOI 10.12737/2519. -
ISBN 978-5-16-004509-2. - Tekcr : anekrponnbiit. - URL: https://znanium.ru/catalog/product/1840494 (nata obpaiueHus:
07.02.2025). — Pesxum 0CTyMA: 1O TMOITUCKE.

3. Tarapuna, JI. . OCHOBBI NPOEKTHPOBAHUSA W pa3pabOTKH HWH(GOPMAIMOHHEIX CHUCTeM : ydeOHoe mocodme / JLT.
larapuna, 10.C. llleBnuna. — MockBa : MH®PA-M, 2024. — 211 c¢. — (Beicuiee ob6pa3zoBanue). — DOI
10.12737/1872684. - ISBN 978-5-16-017759-5. - Tekct : 3JEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1872684 (nata obpamuienusi: 07.02.2025). — Pesxxum J10CTymAa: MO MOITHUCKE.

4. MeTomoorusl ¥ TEXHOJIOTHS IPOCKTUPOBAHMS HHPOPMAMOHHBIX cHUCTeM : yueOHoe mocobdume / FO. M. Kazakos, A. A.
Tumenko, A. A. Kysemenko [ np.]. - Mocksa : ®JIMHTA, 2018. - 136 c. - ISBN 978-5-9765-4013-2. - Tekcr :
anexTponHbIit. - URL: https://znanium.com/catalog/product/1860039 (mata obpamenus: 07.02.2025). — Pexum nocryma:
TI0 TIOJITIHCKE.

JomojHuTeTbHAS JUTEPATypa:
1. Maptumus, C. A. basel panubix. [Ipaktudeckoe npumenenne CYBJ] SQL u NoSQL-Tuma s mpoeKTUPOBAHHUS
HHPOPMALMOHHBIX cHucTeM : ydeOHoe mocobue / C.A. Maprumms, B.JI. CumonoB, M.B. Xpamuernko. — Mocksa :
OOPYM : UH®PA-M, 2024. — 368 c. — (Beicmiee oOpa3oBanue). - ISBN 978-5-8199-0946-1. - TekcT : 3MEKTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/2096940 (mata o6pamenus: 07.02.2025). — Pesxxum 10CTyMa: 1O MOIIHCKE.
2. bamuH, K. B. MH(opManmoHHbIe cHCTeMBI B 3KOHOMHEKE : yaeOHoe nocodue / K.B. bannmua. — Mocksa : UHOPA-M,
2024, — 218 c¢. — (Beicmice oOpasoBanue). - ISBN 978-5-16-019321-2. - Tekct : oanmekrponHsii. - URL:
https://znanium.com/catalog/product/2108502 (narta o6paruenus: 07.02.2025). — PexxuM ocTyIa: 1Mo MOAMUCKE.
3. bBoBa, B. B. OcHOBBI npoeKTHPOBaHHUS MHOOPMAIIMOHHBIX CHCTEM M TEXHOJOTWH : yuebHoe mocobue / boa B. B. -
PocroB w/J] : U3n-Bo IODY, 2018. - 105 c. - ISBN 978-5-9275-2717-5. - Tekct : anexrponHsii / ODbC "Koncynbrant
crymenra" : [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785927527175.html (maTa oOpareHus:
07.02.2025). - Pexxum gocTyra @ 1O MOJIKCKE.
4. TlpuxiagHas nHGOPMATHKA: CIPAaBOYHHK : yueOHoe mocobue / mox pen. B. H. Bonkosoii, B. H. FOpeeBa. - Mocksa :
@unancet u Craructuka, 2021. - 767 c. - ISBN 978-5-00184-055-8. - Tekcr : onekrpoHusid. - URL:
https://znanium.ru/catalog/product/1831445 (nata obpamuenus: 07.02.2025). — Pesxxum 10CTyma: MO MOIIMUCKE.
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K paboueli npocpamme OUCYUNIUHBL (MOOYJIs)
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Hepeqem, PIH(bOpMaIII/IOHHI)IX TeXHOJIOFHﬁ, HCIOJb3YEMBIX 1JIf1 OCBOCHUA JUCHUIIJIUHBI (MOlIy.]ISI), BRKJIIOYasl NNEPCYCHDb

NMPOrpaMMHOro odecnedeHust 1 HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM

Hamnpasnenue noarorosku: 09.03.03 - INpuknagnas nHdopmarnka
IIpodwuns noaroroBku: [IpuknaaHas nHGOPMATHKA BIKOHOMHKE
Ksamudukanms BEITyCKHIKA: OaKaiaBp

®dopma o0yyeHus: ouHOE

S3pIK 0OydeHus: pycckuit

I'on Havana oOyueHus 1o oOpazoBarensHOI nporpamme: 2025

OcBoeHHE MAUCIMIUIMHBI (MOAYJNsA) TIPEANoJiaraeT HCIOJB30BaHHE CJIEAYIOUIEro MPOrpaMMHOIO
nH(pOPMALMOHHO-CIIPaBOYHBIX CUCTEM:

Office Professional Plus 2010,

GIMP,

Inkscape,

Notepad ++,

Python,

Lazarus

OnexTponHas OubmmorteuHas cuctema «ZNANIUM.COM»
OnextpoHHast bnbnuoTeynas cuctema MzaarenscrBa «JlaHb»
OnektpoHHast oubimoTeyHas cucteMa « KOHCYJIbTaHT CTYASHTa»

obecrieueHuss H



