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Conep:xxanue

1. TlepeueHb IUTAHUPYEMbIX pE3yJIbTATOB OOYUYEHHs 10 IUCHUILIMHE (MOJYJO), COOTHECEHHBIX C IUIAHUPYEMBbIMHU
pesynbratamu ocBoenust OITIOIT BO

2. Mecto nuctuminabl (Moayss) B ctpykrype OITOII BO
3. O6peM OUCHUIUTMHBI (MOIYJS) B 3a9ETHBIX CAMHUIAX C YKa3aHMEM KOJMYECTBA YacOB, BBIACICHHBIX HAa KOHTaKTHYIO
paboty obydarommxcs ¢ mpenogaBareneM (1o BHIaM YIeOHBIX 3aHATHI) U Ha CAMOCTOATENBHYO paboTy 00ydaronmxcst

4. CopnepxaHue AMCIUILIAHBI (MOIYNs), CTPYKTYPHUPOBAaHHOE MO TeMaM (pas3jeiiaM) ¢ yKa3aHHEM OTBEICHHOTO Ha HHX
KOJIMYECTBA aKaJIEMIYECKIX 9aCOB U BHIOB YUICOHBIX 3aHATHN

4.1. CTpyKTypa ¥ TeMaTHYEeCKUH I1aH KOHTAaKTHOM U CaMOCTOSITEJILHOM PadoTHI 10 JUCIHUILTHHE (MOJLYJIIO)

4.2. ComeprkaHue OUCIUTUTAHBI (MOIYJIs)

5. Ilepeuenb yueOHO-METOAMYECKOTO 00ECIIEUESHUS ISl CAMOCTOSTENLHON paboThl 00YJaIOIIMXCS [0 AUCIMIUINHE (MOJTYJIIO)
6. ®OHA OLICHOYHBIX CPEJICTB MO AUCHUILTHHE (MOIYIIIO)

7. IlepedeHs muTEpaTyphl, HECOOXOIMMOI I OCBOCHHS AUCIUTUTHHBI (MOJIYJIS)

8. Ilepeuenr pecypcoB HHGOPMAIIMOHHO-TECICKOMMYHUKAIIMOHHONH cetu "MHTepHET", HEOOXOMUMBIX [UIS OCBOCHUS
JTUCTIATUTAHBI (MOYJIST)

9. Metoaudeckue YKa3zaHus 01 o6yqa1011114xca 10 OCBOCHHUIO JUCIHMITIIMHBI (MO,HyJ'IH)

10. TlepeueHb WH(POPMAIMOHHBIX TEXHOJOTHH, HCIOJB3YEMBIX NpPU OCYHICCTBICHHH OOpPA30BATEIBHOTO IpoIecca IO
JUCIUIUIHHE (MOJYIIO), BKIFOYAs MIEPeYeHb MPOrPAaMMHOI0O oOecrieueHrs U WH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM (IIpU
HEO0OXOTUMOCTH)

11. Omucanue MaTepUATbHO-TCXHHUYECKOW 0a3bl, HEOOXOMUMOM I OCYIIECTBICHUSA OOpa30BATEIBHOrO Mpollecca Io
JTUCTIATUTAHE (MOJTYITIO)

12. CpeznctBa ajmanTaiidd MPEMoOJaBaHUs TUCHUIUIAHBI (MOAYJA) K MOTPEOHOCTAM OOYYArOIIMXCS WHBAIUAOB M JIMIL C
OTpaHUUYEHHBIMHA BO3MOKHOCTSIMU 37I0POBBSI

13. Ilpunoxenue Nel. @OHJ OLIEHOUHBIX CPEACTB
14. Ipunosxxenue Ne2. [lepeueHs uTepaTypbl, HEOOXOAUMOH 11l OCBOSHUS TUCLUILIMHBI (MOJTYJIs)

15. Hpunoxernne Ne3. IlepeueHp WHPOPMANMOHHBIX TEXHOJOTHH, UCIONB3YEMBIX IS OCBOCHHS AMCIUILTAHBI (MOIYIIs),
BKJIFOYAst IEPEYCHb IPOrPaMMHOT0 oOecriedeHns 1 NHPOPMaIMOHHBIX CIIPAaBOYHBIX CHUCTEM



[Iporpammy aucumiuimebel paspabotan(a)(u) crapmmid npenopasarens, 0/c Ianmmymmmna 3.3. (Kadenpa marematuku u
MIPUKIIaAHOW MHPOPMATHKH).

1. Ilepeyenb MIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHMs MO JMCHHUIIHHE (MOAYJI0), COOTHECEHHBIX € MJIAHMPYEMbIMH
pe3yiabtatamu ocBoenuss OIIOIT BO

OOyyaronuiicsi, OCBOUBIINI TUCHUIUIMHY (MOIYJb), JOJDKEH 00J1a1aTh CIEAYIOIUMH KOMIETCHIUSIMH:

Iugp Pacimiugposka
KOMIIETEHIHM U npuodperaemMoii KOMIeTeHIMHU
VK-2 CriocoOeH ompeensaTh KPYT 3aa4 B paMKaX MOCTAaBICHHOHN LENX M BHIOUPATh ONTUMAIIBHBIC CIIOCOOBI
MX pEIICHUs, UCXOAS U3 IEUCTBYIOIINX IPAaBOBBIX HOPM, UMEIOILKXCS PECYPCOB M OTpaHUYECHUN
BiiajieTh HABBIKAME OTIPE/ICIICHUS KPyTa 3a/1a4 B paMKax IMOCTABJICHHO 1eJIU, BRIOOPa ONTHMATbHBIX
YK-2.3 CII0CO0OB X PELICHHUS, HCXOS U3 NCHCTBYIOIUX MPAaBOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OrpaHUYCHUN
OITK-8 CriocoOeH TpHHUMATh yYacTHE B YIPABICHHH IMPOEKTAMH CO3IAHHS WH(POPMAIMOHHBIX CHCTEM Ha|
CTaauAX >KU3HCHHOTO ITUKJIa
OIK-8.1 3HATH CIIOCOOBI COBMECTHOTO YIPABJICHHUSI MPOCKTAMH CO3IaHMsI HHGOPMAIIMOHHBIX CHCTEM Ha CTAIHIX
' PKH3HEHHOTO IUKIIA
OIK-8.2 [YMeTh B cOcTaBe KOMaH[IbI YIIPABIIATH MPOCKTAMH CO3IaHUs HMHGOPMAIIMOHHBIX CHCTEM Ha CTAIHSIX
' PKM3HEHHOTO IUKJIA
OIK-8.3 BiaseTh CrIOCOOHOCTHIO COBMECTHOIO YIIPABJICHUS MPOCKTAMU CO3IaHUs HH(POPMAIIMOHHBIX CUCTEM HA
’ CTaJIMAX >KU3HEHHOTO IIMKJIa

OO0y4aroniuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomkeH 3HaTh:

- CIIOCOOBI COBMECTHOTO 3(PPEKTUBHOTO yNpaBIeHHs] MHHOBAITMOHHBIMH MPOEKTaMHU CO3JIaHUSI HHPOPMAIIMOHHBIX CUCTEM
Ha CTaJusAX )KU3HEHHOI0 LIUKJIa

JloykeH ymeTh:

- 5 QEKTUBHO PYKOBOIUTH YIPABJIEHHEM HHHOBAIIMOHHBIMU TIPOEKTAMHU CO3aHUS HH(POPMAIMOHHBIX CHCTEM Ha CTaIHUAX
JKU3HEHHOTO IIMKJIA, OCYIIECTBIATH OOOCHOBAaHHBIA BHIOOP MPO(pECCHOHATBHO OpHeHTHpoBaHHBIX MC B TpeaMeTHOMN
o0acTu.

JoikeH BlageTh:

- HaBBIKAMH OIpENeJICHHs] OCHOBHBIX M CHELM(HUYECKHX 3aJlad B paMKaxX IOCTABJICHHOW IENH, BbIOOpa CIOCOOOB HMX
peLIeHHs, METOAUKAMHU pa3pabOTKU LeNH U 3a/1a4 POCKTa;

- CrocoOHOCTBIO 3()(EKTHBHO PYKOBOAMTH YIIPAaBIEHHEM HHHOBAIIMOHHBIMH IPOEKTAMH CO3JaHUs MH()OPMaMOHHBIX
CHCTEM Ha CTaJMsIX KU3HEHHOTO IHUKJIA.

2. Mecro gucuumiaunsl (MoayJs) B crpykrype OIIOII BO

[JanHas nucunmimHa (Moayis) BKmodeHa B pazznen "b1.0.05.09 Quctumimasl (Moxynn)" OCHOBHOHM npodeccroHaIbHOM
obpazoBarenbHOi mporpammbl 09.03.03 "Ilpuknanuas wnHpopmaruka (IlpuknagHas wnHpOpMaTnka B SKOHOMHKE)" W
OTHOCHTCS K 00s3aTeTbHBIM JTUCTIATUTHHAM.
OcpauBaercst Ha 2 Kypce B 3, 4 cemecTpax.

3. O0beM auCHMIUVIMHBI (MOAYJIS) B 3a4eTHBIX e€IMHMIAX C YKAa3aHMeM KOJIUYeCTBAa 4YacoB, BbIAeJEHHBIX Ha
KOHTAKTHYI0 pPadoTy o0y4yawuiuxcsi ¢ npenojasBatesieM (10 BHAaM Y4eOHBIX 3aHATHI) M HA CaAMOCTOSITEJILHYIO
padoty o0yuarommuxcst

OO01mast TpPyA0EMKOCTh TUCIMIUIHHBI COCTABISCT 8 3aueTHBIX(bIe) enuHui(bl) Ha 288 aca(oB).

Konrakrnas padota - 30 yaca(oB), B ToM uucie Jiekiuu - 12 yaca(oB), npaktudeckue 3auarus - 0 yaca(oB), 1abopaTopHbIe
paboThl - 18 gaca(oB), KOHTPOIL CAMOCTOSTEILHON PaboTHI - 0 gaca(oB).

CamocrositensHas pabota - 249 vaca(oB).

KonTtpois (3a4ér / ax3amen) - 9 gaca(oB).

®dopma MPoMeRyTOUYHOTO KOHTPOJISI JUCLUIIIIMHBL: OTCYTCTBYET B 3 CEMECTpE; DK3aMeH B 4 cemecTpe.



4. Conep:kanue TUCHMILIUHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE MO TeMaM (pa3JejaM) ¢ yKa3aHHeM OTBEICHHOI0 Ha
HHX KOJIMYeCTBA aKaleMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHIA

4.1 CTpyKTypa M TeMaTHYeCKHUi IVIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)

Buabl u yacel
KOHTAKTHOIi padoThl,
Ce X TPYROCMKOCTE CamocrosT
(B yacax)
N Paznessl AucuunaInHbI / Mmec eJIbHas
Moy.ist P Texcun Ipakruy |[JIabopato | pabora
" ecKkue pHbIe
3aHATHA | padoThI
1 Tema 1. TeopeTndyeckue 0CHOBBI IPOEKTHPOBAHHMS 3 1 0 0 24
MH()OPMALMOHHBIX CHCTEM
2 Tema 2. MeTom0/I0THUECKHE OCHOBBI IPOEKTHUPOBAHUS 3 1 0 0 22
MH()OPMALMOHHBIX CUCTEM
3 Tema 3. KaHoHMUYECKOE U TUIIOBOE MTPOEKTUPOBAHNE 3 5 0 5 o4
MH()OPMALMOHHBIX CUCTEM
4 Tema 4. CTpyKTypHBIE METO/IBI aHAJIN3a U IIPOCKTHPOBAHUS 3 2 0 5 29
MH()OPMAMOHHBIX CHCTEM
5. |Tema 5. IlpoekTupoBaHHe JOKyMEHTAIBHBIX 0a3 TaHHBIX 4 2 0 0 40
6. [Tema 6. [IpoexTupoBanue pakrorpaduueckix 6a3 TaHHBIX 4 1 0 3 37
7 Tema 7. OOBEKTHO-OPUEHTHPOBAHHBIE METO/IBI AaHAIN3A U 4 3 0 5 40
" |mpoexTHpoBaHNS HHGOPMAIIMOHHBIX CHCTEM
8 Tema 8. ObecrnieueHe COBMECTHOTO TOCTYMa K 0a3aM JaHHBIX 4 0 0 0 40
W IporpaMmam
MToro: 288 4. (3 HUX 9 4. KOHTPOJIb) 12 0 18 249

4.2 Coaep:xkaHue TUCHMILVIMHBI (MOLYJIs1)

Tema 1. TeopeTu4eckne 0CHOBBI POEKTHPOBAHNSA HH(POPMALMOHHBIX CHCTEM

IMonstne wmHbopManmoHHOH cuctembl. Kiaccugpukanns HHOOPMALMOHHBIX CHCTEM. APXHUTEKTypa HH(POPMAIIMOHHBIX
cucreM. @OyHKIMOHANbHBIE U O00ECIEYMBAIONIME IOACUCTEMBl HMH(POPMAIMOHHOW CcHCTeMbl. JKHW3HEHHBIH LUKI
nHdopManmoHHbIX cucteM. [ToHSTHS W CTPyKTypa mpoekTa WH(QOPMAaMOHHBIX cucTeM. TpeboBanus K 3PEKTUBHOCTH U
HaJIe)KHOCTH TPOSKTHBIX PELICHHUH.

Tema 2. MeT010/10THYEeCKHE OCHOBbI IPOEKTHPOBAHUS HHPOPMALMOHHBIX CUCTEM

OCHOBHBIE HCTOPHYECKHE TMOIXOABI B IPOCKTHPOBAHWH HH(POPMAIMOHHBIX CHCTEM, METOHOJOTHS TOCTPOCHUS
MH()OPMALMOHHBIX CHCTEM, 3TAIlbl CO3/IaHUS HHPOPMAIIMOHHBIX cucTeM. OCHOBHBIE 33/1a41 METO/I0JIOTHH NPOEKTUPOBAHUS
M 00J7aCTH OXBaTa NMPOCKTHPOBAHUS MHPOPMAIIMOHHBIX CHCTeM. TEXHOJOrus MPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM,
OCHOBHbIE KOMIIOHEHTHI TEXHOJIOTMU IMPOCKTUPOBAHUs WH()OPMALMOHHBIX CHUCTEM. OTalbl CO3AaHUs WH()OPMAMOHHBIX
cucreM. Mozesu )KU3HEHHOTO 1IMKJIa HMHYOPMAIMOHHBIX CHCTEM. METO/Ibl U CPe/ICTBa MPOSKTUPOBAHUS HHPOPMAIIMOHHBIX
cucteM. XapakTepUCTHKAa NPUMEHSIEMBIX TEXHOJIOTMH TIPOCKTHPOBAHUS WH(POPMAIMOHHBIX CHCTEM, TpeOOBaHUS K
BBIOMPAaeMOH TEXHOJIOTUH MPOECKTUPOBAHUSL.

Tema 3. KanoHn4yeckoe U THIIOBOE NPOEKTHPOBaHHE HHPOPMAIMOHHBIX CHCTEM

Craguu ¥ 3TaIsl Npolecca NpoeKTHpoBaHus HHGOpMaMOHHbEIX ciucteM. CocTaB paboT Ha NMPEANPOSKTHONW CTaliuH, CTa N
TEXHHUYECKOTO M pab0odYero IMpOEKTUPOBAHMS, CTaJWHM BHEIPEHMsS, JKCIUIyaTallMd M CONPOBOXIEHUs mNpoekrta. lloHsTHe
THUIIOBOTO 3JIeMeHTa. TEeXHOIOTHH MapaMeTpUIeCKH-OpHEHTHPOBAHHOTO U MOJICTFHO-OPHUEHTHPOBAHHOTO MTPOSKTHPOBAHNS.
Tema 4. CTpyKTYpHBIe METOAbI AaHAJIM32 U MPOEKTHUPOBAHNSA MH()OPMALUOHHBIX CHCTEM

[IpoGnema CIIOXXKHOCTH W TOJXOJBI K €€ PELICHUI0 NPU MPOEKTUPOBAHUHM MH(GOPMAMOHHEIX cucTeM. OOIIue NpUHIUIIEL
MPOEKTUPOBAHUS HH()OPMAIIIOHHBIX CUCTEM (2 OCHOBHBIX MOX0/1a K JEKOMIIO3HIIMU CUCTEM). Bu3yanpHOE MOAETHPOBAaHNE
(ERD, DFD, STD, SADT u ap. votartun). Bunsr moneneir. CASE-texnomorun u1 CASE-cpenctBa. CTpyKTypHBIE METOJIBI
aHaIM3a U NPOEKTUPOBAHUS MH(OPMALMOHHBIX CHCTEM. XapaKTePUCTHKH METOOB. [IpMHIMIBI CTPYKTYPHOTO MeETOJa.
Meton ¢dynkmmonamsHoro mozenupoanuss IDEFO (I cam DEFinition). OcoOeHHOCTH TOIOJOTHH OIHCAHHS CUCTEMBIL.
I'pannusr u ces3u. Obnactu npumeneHust IDEF0. Meromomorust onucanust 6msHec-mporieccoB IDEF3. Exuaumna pabotsr
(meficteuii). CBs3u. Coemgmuenus. Obmactu npumenenus IDEF3. CrpykrypHslii aHanu3 nmotokoB gaHHeIXx DFD. O6nactu
npumenenust DFD - npuarpamm.

Tema 5. IIpoexTpoBaHMe TOKYMEHTAJIBHBIX 023 TaHHBIX

JoxyMmeHTanbHble 0a3bl JaHHBIX. IIpOEKTHpOBaHWME NOKYMEHTANBHBIX 0a3 MaHHBIX: aHaNIU3 NPEIMETHOH o00iacTy,
pa3paboTka cocTaBa M CTPYKTYpbl 0a3 JaHbIX, NPOEKTHPOBAaHHME JIOTMKO-CEMAaHTHYECKOro Komiuiekca. IIpoekTupoBaHue
(axrorpaduueckux 6a3 JTaHHBIX: METO/BI IPOEKTUPOBAHUS; KOHIENTYaJIbHOE, JIOTHYECKOE U (PU3NUECKOE ITPOCKTUPOBAHHE.
Tema 6. IIpoexTupoBanue pakrorpapuyeckux 6a3 JaHHBIX

dakrorpaduueckue 06a3pl  maHHbBIX. OcHOBHBIe (QyHkumu ¢dakrorpaduueckux ©6a3 pansHeix. [IpoexkrupoBaHue
(axTorpaduueckux 06a3 JaHHBIX: METO/bI IPOEKTUPOBAHUS; KOHIENTYILHOE, IOTHYECKOE U (PU3NUECKOe TIPOSKTHPOBAHUE.



MonenupoBanue ctpyktyp nanHbsix. Merox IDEF1X. Basossie nonsitus. Juarpamma "cymHocTtb-cBsi3b (ERD)" u obnactu
€€ MPUMEHEHHUSL.

Tema 7. O0beKTHO-OPHMEHTHPOBAHHbIE METO/IbI AHAJIN3A U NPOEeKTUPOBAHUS MH()POPMAIIMOHHBIX CHCTEM

bazoBble MPUHIMIIBI M TMOHATHA TEXHOJOTUH Pa3padOTKH OOBEKTHO-OPHEHTHPOBAHHBIX MH(OPMALMOHHBIX CHCTEM Ha
octoe UML. Bo3moxnoctu u poctoumHctBa UML. HMHcTpyMeHTadbHBIE CPEACTBA BU3YaJIbHOIO MOJIEIMPOBAHHUS.
Apxutexrypusie npenctasieHnst UML. [Torstue apxutekTypsl HHPOPMAIMOHHON cucTeMbl. Buapl npencrasienuii. O630p
muarpamm  UML. Cpenctea UML. JluarpaMMbl BapHaHTOB HCIIONB30BaHUs. JlmarpamMmbl KiaccoB. JlmarpaMMer
B3auMoieiicTBusl (/[lnarpaMMbl 1OCIIEA0BATEILHOCTH, KOOIIEPATUBHBIE IUarpamMMsl). Jlnarpammbl coctostHuil. JluarpaMMel
nesrenpHocTedl. Jlmarpammpl peanu3anuy  (OMarpaMMbl I1aK€TOB, KOMIIOHEHTOB W pasMelleHus). ParuoHanbHBII
yaudumuposanssnii mnporece (RUP). ductmmmmaer RUP. Knrouesbie monstus u npuniunsl RUP. Ob6mee npencraBneHue,
JUHAMUYECKHUI U cTaThdeckui acrekTel RUP.

Tema 8. O6ecnneyeHnne COBMECTHOI0 A0CTYyNa K 6a3aM JaHHBIX H IPpOrpaMMam

MexcuctemHble nHTEp(dEICH 1 ApaiiBepsl; HHTEPGENCH B pacTpeeIeHHbIX cucTeMax. CTaHnapTHBIE METOIbI COBMECTHOTO
JocTyna K 0a3aM JaHHBIX M MPOTpaMMaM B CIOKHBIX WH(OpMannoHHBIX cucteMax (mpatiBepsl ODBC (Open Data Base
Connectivity), nporpammuas cucrema CORBA (Common Object Request Broker Architecture - oOmenocrymnHas
apXHUTEKTypa ¢ OpoKepoM MpH 3anpoce 00bEKTa).

5. IlepeyeHb y4yeOHO-METOANYECKOr0 O0ecleyeHHUs IS CAMOCTOSITeNbHON PadoThl 00ydarolMXcs MO AUCUMILIMHE
(Mopny.J110)

CamocrosiTenpHas padoTa 00y4YaroUUXCsl BBITOJIHIETCS 10 3aJaHUI0 U ITPU METOJUYECKOM PYKOBOJACTBE MPEIojaBaTesi, HO
0e3 ero HemocpeAcTBeHHOro ydvactus. CamocTosiTenbHas padoTa MOApa3leseTcss Ha CaMOCTOSTENbHYI paboTy Ha
AyAUTOPHBIX 3aHATUSAX M Ha BHEAyIUTOPHYIO CaMOCTOSTENbHYI0 pabory. CamocrosrtenbHas pabora oOydaromuxcs
BKJIFOYAET KaK MOJHOCTHIO CAMOCTOSATENILHOE OCBOCHHE OTACNBHBIX TEM (Pa3leNioB) AWCIMIUIMHBI, TaK U HMPOPAOOTKY TeM
(pa3zmenoB), ocBanMBaeMbIX BO BpeMsl ayIUTOpPHOIH padoTel. Bo Bpems camocTosATenbHONH paboThl 00ydaromuecs YUTAOT U
KOHCHEKTUPYIOT y4eOHYI0, HAYYHYIO M CIPaBOYHYIO JINTEPATypY, BBIMOJHAIOT 3aJlaHusl, HAIPaBJICHHbIE HAa 3aKpeIUIeHHEe
3HAHHMH M OTPAOOTKY YMEHHH M HABBIKOB, TOTOBSATCS K TEKYILEMY U IPOMEKYTOUHOMY KOHTPOJIIO 10 AUCIMILINHE.
Opranuzanust caMOCTOSTENBHONH paboTel 00yJaromuXcsi pPErjJaMEHTUPYETCSl HOPMATHBHBIMH JIOKYMEHTaMH, YydeOHO-
METOIUYECKOI TUTepaTypor U 3NEKTPOHHBIMU 00pa30BaTeIbHBIMH PECYPCAMH, BKIIIOYAS:

[Topsiiok opraHu3alMy U OCYIIECTBICHUS 00pa3oBaTENIbHOM AEATENHHOCTH MO 00pa30BaTENbHBIM MPOTpaMMaM BBICIIETO
oOpa3zoBaHust — IporpamMmaM OakalaBpuara, MporpaMMaM CIEIHAINTETa, HMporpaMMaM MarucTparypbl (yTBEp)KICHHBIH
puka3oM MUuHHCTEepCTBA HAYKH U BEIcIero oOpasoBanus Poccuiickoit @eneparun ot 6 amperst 2021 roma Ne 245)

YcTtaB ¢enepaabHOTO TOCYIAapCTBEHHOTO aBTOHOMHOTO obpasoBarensHoro yupexkaeHus "Kaszanckuit (IIpuBomkckuii)
(enepaybHblil yHUBEpcHUTET"

[IpaBuia BHYTpeHHEro pacnopsika ¢enepalbHOT0 TOCYapCTBEHHOTO ABTOHOMHOTO 0O0pa30BaTENbHOTO YUPEXKICHUS
BBICIIEro IpodeccronanbHoro oopasosanus "Kazanckuii (IIpuBoinkckuit) dpenepaiibHblii yHuBepcuTeT"
JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpnBomkckoro) ¢enepabHOT0 yHUBEpCUTETA

6. DoH OLIEHOYHBIX CpeaACTB MO AMCUMILIMHE (MOZ[y.]'Il{))

q)OHI[ OLICHOYHBIX CPCIACTB MO AUCHHUIIIIMHE (MOI[yJ'IIO) BKJIFOYA€T OLCHOYHBLIC MaTCpualibl, HAIIPAaBJICHHLIC Ha IPOBEPKY
OCBOCHH KOMHeTeHHHﬁ, B TOM YHCIJIC 3H3HPIIZ, yMeHI/Iﬁ 1 HABBIKOB. q)OH}Z[ OICHOYHBIX CPEACTB BKIHOYACT OLCHOYHLIC
CpCACTBA TCKYLICTO KOHTPOJIA U OICHOYHBIC CPEACTBA HpOMG)KyTO‘IHOﬁ aTTCCTAalluu.

B (oHze OLIeHOYHBIX CPEJICTB COACPIKUTCS CIeAyolast HHPpOpMaIus:

- COOTBETCTBHE KOMIICTEHIIMH IUIaHUPYEMBIM pe3yJsibTataM 00y4eHus 10 AUCIUIUINHE (MOIYIIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETCHITHH;

- MEXaHN3M (POPMHUPOBAHUS OIEHKH 110 JUCHUIUINHE (MOIYIIIO);

- ONMCaHUe MOPSIKa IPUMEHEHHS U MPOLEAYPHl OLICHUBAHMUS JUISl K&XKIO0TO OLIEHOYHOTO CPEJICTBA;
- KPUTEPUH OLIEHUBAHUS JJIsI KXK/I0TO OLIEHOYHOTO CPENICTBA;

- COACpKaHUC OLCHOYHBIX CPEACTB, BKJIIOYad TpC6OBaHI/I$I, NpEeABABISICMBIE K ZleﬁCTBPIﬂM 06yqa101unxcsl,
ACMOHCTPUPYCMBIM PE3YyJIbTaTaM, 3a1aHUS PA3JIMYHBIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB IO TUCIIUILTNHE HaxoauTcs B [IpwunoxkeHnu 1 k mporpaMMe JTUCIMILTAHBI (MOJYJITIO).
7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOEHUS AUCUMILIMHBI (MOIYJI51)

OcBoeHME AUCHUILIMHBI (MOAYJSI) TPEANoaraeT W3y4YeHHEe OCHOBHOW W JIOMOJHUTENBHON ydeOHOW IUTepaTyphl.
JIuteparypa MOKeT OBITh TOCTYITHA O0YUYAIONTUMCS B OJJHOM W3 JIBYX BapHAHTOB (JINOO B 000MX U3 HUX):

- B DJIEKTPOHHOM BHJE - Yepe3 DJIEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBbl Ha OCHOBaHMH 3aKmo4eHHbIX KDY noroBopos c
MPaBooOIAIATEISIMU;

- B me4yaTHOM Bune - B HayuHoil O6ubmmortexe EmaOykckoro mHctutyra KOV. OOydaromuecs MOJy4al0T y4eOHYIO
JUTEpaTypy Ha aOOHEMEHTE II0 YWTATENILCKMM OMJeTaM B COOTBETCTBMM C NpaBWIaMM MOJb30BaHus HaydHoi
OUOITMOTEKOH.

DNeKTpOHHBIE W3MaHUS JOCTYITHBI JUCTAHIIMOHHO M3 JII000H TOYKH IPH BBEACHUH O0YJIAIOIIMMCS CBOETO JIOTHHA U MapoJIs
OT JINYHOTO KabuHeTa B cucTeMe "DIIeKTPOHHbIH yHUBepcuTeT". [Ipyu MCHoNb30BaHNM NeYaTHBIX M3JaHUH OMOJINOTEYHBIH



(oHJ TOJDKEH OBITh YKOMIUIEKTOBAH UMH M3 pacueta He MeHee 0,25 9K3eMIUIIpa Ha KaKJ0ro 00yJaroIerocs U3 Yrucia JIHIl,
OJTHOBPEMEHHO OCBAMBAIOIINX JAHHYIO JUCUHUIUIAHY.

Ilepedenp ydeOHOW JUTEpaTyphbl, HEOOXOIUMOW IS OCBOCHHS IUCIUIUTMHBI (MOMIYJs), HaXomuTcsl B [IpuioxeHun 2 K
paboueii mporpamme gucHMIUIMHBL. OH TOJIJICKHUT OOHOBICHHIO IPH HW3MCHCHHUH YCJIOBUII J0roBopoB KDY ¢
MPaBOOONAAATEIISIMA JJICKTPOHHBIX M3JaHUM M TPU H3MEHCHHM KOMIUICKTOBaHUs (oHmoB Haywnoit Oubmmorexu
Emabyxckoro uaCcTHTYTa KOV,

8. Ilepeyensb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOW ceTH "WHTepHeT", HeOOXOAMMBIX JIsI OCBOCHUS
JUCHUITHHBI (MOIYJIsT)

IpoekxTupoBanue nHGOpPMAIIMOHHON cucTeMsl - https://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
ApxurexTypa npeanpusitus - https://intuit.ru/studies/courses/995/152/info
IpoekTupoBanue HHGOPMAIIMOHHBIX cHCTeM - hitps://www.intuit.ru/studies/courses/2195/55/info

9. MeToanyeckue yKa3zaHus JJIs1 00y4al0MMXCsl M0 0CBOCHUIO THCITUITHHBI (MOIYJIsT)

Bua pador MeToanueckue peKoMeHIaluu

JIEKLIAU Jlex1MOHHBIE 3aHATUS IPOBOAATCS C UCTIONB30BaHNEM HHTEPAKTUBHBIX TEXHOJIOTUH U IPEATNOIAraoT
AKTUBHOE Y4acTHE CTYJEHTOB. JlJI1 MOATOTOBKHU K 3aHATUAM PEKOMEHIYETCS BBLICIATh B MaTEpUae
npoOJIeMHBIE BOIIPOCHL, 3aTparuBacMble IPEIoaBaTeNIeM B JIEKIUH, U TPYIIUPOBATH HHPOPMAIHIO
BOKpPYT HUX. JKenarenbHO BBIAEHATH B UCIONB3YEMO TUTEpaType MOCTAaHOBKU BOIPOCOB, HA KOTOPBIE
Pa3HBIMHU aBTOPAM MOTYT OBITH JaHBI Pa3IHYIHBIC OTBETHL. Ha OCHOBaHMM NOCTaHOBKM TaKHUX BOIIPOCOB
cienyer coOupaTh apryMEHTHI B TIOJIB3Y PA3IMYHBIX BAPHAHTOB PELICHUS MTOCTABICHHBIX IPOOIIEM.

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

paboTh a¢dexTHBHOM PopMOoi yueOHBIX 3aHATHH B OpraHU3alliH BBICIIET0 0Opa3zoBanus. JlabopaTopHbIe
3aHATHS UIMEIOT BBIPAXKEHHYIO CIICIN(HUKY B 3aBUCHMOCTH OT Y4€OHOW ANCIUIUIMHEL, yrITyOsioT 1
3aKpEIUIAIOT TeopeTHUecKue 3HaHus. Ha 3TuX 3aHATHAX CTYAEHTHI OCBaHBalOT KOHKPETHBIE METOIBI
N3Y4YCHUS TUCLUUILIMHBI, 00y4aroTCs SKCIIEPUMEHTAILHBIM CII0C00aM aHajli3a, YMEHHUIO paboTath ¢
npudopaMu ¥ COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHbIe 3aHATHS AAIOT HATJISATHOE MIPEACTaBICHUE
00 M3y4aeMbIX SBJICHHUIX M Ipolieccax, CTYAESHTHI OCBaUBAIOT IIOCTAHOBKY M BEJCHHE SKCIIEPUMEHTA,
ydaTcsl yMEHHUIO HaOI01aTh, OLIEHUBATD MOJTYYECHHBIE PE3y/IbTaThl, eaTh BEIBOAB! M 0000meHns. OT4éT
10 UTOTaM BBITIOJHEHHBIX JJA0OPAaTOPHBIX PaOOT BHIMOJIHSAETCS Ha JICTax Oenoit Oymaru gopmara A4 B
II€9aTHOM HJIH pyKonucHOM Buze. IIpu oopmnennn oTuéra uCmonb3yeTcs CKBO3HAsI HyMepanus
CTpaHUI], CUUTAs TUTYJILHBIN JUCT NepBOM cTpaHuLeil. Homep cTpaHMIbl HA TUTYJIEHOM JIHCTE HE
craBuTca. Homepa cTpaHuIbl cTaBATCS 10 IEHTPY BBEpXy. [Ipu opopmiieHnu oTyéra B meyaTHOM BHUIE
XKeJlaTeIbHO COOI0AATh cleaAyIomuye TpeOoBanus. [ 3aroI0BKOB: MONYKUPHBIHA mpudT, 14 ur,
LIEHTPUPOBAHHBIN. [[71s1 OCHOBHOTO Te€KCTa: HEXHUPHBIHN mpU(T, 14 1T, BRIpaBHUBaHUE 10 MIHpUHE. Bo
Bcex ciydasix Tvn mpudra - Times New Roman, orcryn a63ara 1.25 cM, noJgyTOpHbII MEXAYCTPOUHBIH
unTepBall. [lond: neBoe - 3 cM, mpaBoe - 1 cM, BepxHee U HUKHee - 2 cM. OTYeT N0IDKEeH COAepKaTh
cienyrontre eMeHThl: 1) TUTYyIBHBIH TUCT ¢ 00s3aTeIbHBIM YKa3aHHeM BapuaHTa; 2) Llens paboTs; 3)
3ananue; 4) OcHOBHasI 4acTh; 5) BeiBo.

camoctos- | CamocTosiTenbHast padoTa CTY/ACHTOB IO AUAAKTHYECKOM CYTH MPEACTaBIsIeT OO0 KOMIUIEKC YCIOBUH
TesibHas paboTa| 00ydeHusl, OpraHn3yeMbIX PENoAaBaTeIeM 1 HallpaBJIeHHbBIX HA CAMONOATOTOBKY yJaluxcs. YdeOHas
JeATeIbHOCTh MPOTEKAET 6€3 HEMOCPEICTBEHHOTO YIaCTHs MPEIOAaBaTeNs 1 3aKII0YaeTCs B IPOPaboTKe
JIEKIIMOHHOTO MaTepHaa, IOATOTOBKE K TaOOpaTOPHBIM 3aHATHUSIM; U3YICHUH YIeOHO THUTepaTypsl U3
OCHOBHOT'O H JJOIIOJHHUTENBHOTO CIIMCKA.

9K3aMEH OK3aMeH HaleJIeH Ha KOMIUIEKCHYIO IPOBEPKY OCBOCHUS TUCIUIUIMHBL. DK3aMeH IPOBOJANTCS B YCTHOM
WM TUCBMEHHOH opmMe 1o 6mieTam, B KOTOPBIX COJEep KaTCs BOMPOCH! (3aaHK) TI0 BCEM TeMaM Kypca.
OO0yuaromemMycst 1aércst BpeMs Ha HOAroToBKY. OLieHHBaeTCs BlIaICHUE MaTEPHAIOM, €r0 CHCTEMHOE
OCBOEHHE, CITOCOOHOCTD IIPUMEHSITh HY>KHbIE 3HAHNSI, HABBIKM M YMEHUS IIPH aHAJIN3€ MPOOIEMHBIX
CUTyallVi U pellIeHNH NPAaKTUYECKUX 3aJaHHH.

10. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIL3YeMBbIX NPH OCYLIECTBJICHUH 00Pa30BaTeJILHOIO Mpolecca mo
AUCHMIIMHE (MOAYJII0), BKJIIOYAs NMepedyeHb MPOrpaMMHOro obecrnieyeHusi 1 MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
(mpu He00X0AMMOCTH)

Ilepedenp WHPOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBIX IIPH OCYIIECTBICHHH OOpa30BaTENBHOTO IIpOIEcca 10
JUCUMIUIMHE (MOJXYJI0), BKJIIOYas IEpPEeYeHb NPOrpaMMHOro olecreueHHss M HMH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npeacrasieH B [Ipunoxxennn 3 x paboveld mporpaMme JUCLUIUTAHBL (MOZYJIsN).

11. Onucanue MaTepUAIbHO-TEXHUYECKOii 0a3bl, HeOOXOAUMON A5 ocylIecTBIeHUsS 00pa30BaTeILHOr0 Mpolecca mno
JMCUMILIHHE (MOAYJII0)


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

Yuebusie ayauropun Ne 60 (423600, Pecriyonuka Tarapcran, r. Ena0yra, yn. Kazanckas, n. 89) mis npoBeneHust 3aHATHIA
JIEKIIMOHHOT'O THIA, 3aHSATUH CEMHUHAPCKOTO THIIA, TPYNIIOBBIX M MHAWBUIYaIbHBIX KOHCYJIbTALMH, TEKYILETO KOHTPOJIS U
MIPOMEXYTOYHOH aTTeCTallMU, TTOMEIIEHUE JJISI CaMOCTOATENbHOM paboThl. KoMmiekt Mebenu (mocamodnsix Mect) 29 mrT.
Kommnekt mebenn (mocagqouHbix Mect) s npenogasatens 1 mT. Kommeroreprsiii kinace: Komoerotepst intel core i5 15 miT.
Mownutopsr ViewSonic 22d 15 mr. [Ipoekrop EPSON EB-535W 1 mt. UaTepaktuBHas mocka IQBoard DVT TNO82 1 mirt.
Tpubyna 1 wt. Konnunnonep 1 mr. Hactennsie mon ku 6 wt. llkad aByxctBopuaTtslii ¢ nonkamu 1 mt. Be6-kamepa 1 mr.
Beixon B MHTepHeT, BHYTPUBY30BCKasi KOMIIBIOTEPHAsI CETh, JOCTYI B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTeIbHYIO
cpeny. HaGop y4eOHO-HATMAMHBIX TOCOOMIL: KOMIDIEKT IPE3EHTAli B SJICKTPOHHOM Qopmare Mo TpernogaBaeMou
OUCHUIUIAHE 3-5 mIT.

12. Cpe}ICTBa ajanrangum InpenojaBaHvsl JUCHUILVIMHBI K HOTpeﬁHOCTﬂM oﬁyqammnxcsl HHBAJINIA0B M JIHII C
OrpaHUI€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

IIpn HeoOxXomuMmoOCTH B 00pa30BaTENHHOM IPOIECCE MPUMEHSIOTCS CIEAYIONINE METOABI M TEXHOJOTHH, OOJeTHaroIne
BOCIIpUATHE HHPOPMAIMN 00yYarOIIMUCS HHBAJIMJAMH H JINIIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBBSI:

- CO3/laHHMe TEKCTOBOW BEPCHH JIIOOOT0 HETEKCTOBOTO KOHTEHTA JJISi €r0 BO3MOYKHOTO MpeoOpa3oBaHMs B ajbTEpPHATHBHbBIC
(opMBI, yI0OHBIE ISl pa3JIMYHBIX HOJI30BATEIIEH;

- CO3JIaHME KOHTEHTA, KOTOPHIH MOKHO IIPEACTaBHTh B pa3IMUHBIX BHOaX 0O€3 MOTEPH NaHHBIX MM CTPYKTYpBI,
NPEAYCMOTPETh BO3MOXKHOCTh MAaclITaOMPOBAaHHUS TEeKCTa M HM300paKCHUH Oe3 MOoTepd KadecTBa, IPEeIyCMOTPETh
JOCTYITHOCTb YIPaBJICHHsI KOHTEHTOM C KJIaBUATYypPhl;

- CO3ZIaHHE BO3MOKHOCTEH AJsi 0Oydaromuxcsi BOCIPHHMMATh OAHY M Ty € HH(MOPMAIMIO M3 Pa3HBIX HCTOYHUKOB -
HampuMmep, TakK, YTOObl JHMLA C HAapyHICHHSAMH ClyXa IOJydaJd HHQOPMAIMIO BU3yalbHO, C HAPYLICHUSIMH 3pEHUS -
ay/ualibHo;

- IpUMEHEHHE IPOTPaMMHBIX CPEICTB, 00ECHEUMBAIOIINX BO3MOYKHOCTH OCBOCHHS HABBIKOB W YMEHHH, (OPMUPYEMBIX
JUCLUIUIMHON, 3a CYET albTepHATHBHBIX CIIOCOOOB, B TOM 4YHCIE BHPTYaJIbHBIX JTa0OPAaTOPHH W CHUMYJISIIHOHHBIX
TEXHOJIOTUH;

- IPUMEHEHNE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH IS TIepeaady HH()OPMAaIUK, OPraHu3alluy Pa3IndHbIX (HOpM
MHTEPaKTHBHOW KOHTAKTHOH pabOThI 00ydaromerocs ¢ MpenojaBaTelieM, B TOM 4HcIe BEOHMHAPOB, KOTOPHIE MOTYT OBITH
UCTIONIB30BAHBl UL TIPOBEACHHS BHPTYANbHBIX JIEKIMH C BO3MOKHOCTBIO B3aMMOJCWCTBHS BCEX yYaCTHHKOB
JMCTaHIIMOHHOTO OOYYeHHs, NPOBEACHHS CEMHMHApOB, BBICTYIUICHUS C JOKJIAAaMH M 3aIIUTHl BBINOJHEHHBIX PadoT,
MPOBEJICHUS TPEHHHIOB, OPraHU3al[MK KOJUIEKTUBHON paboThI;

- IpUMEHEHHE AWCTAHIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTMH JUIl OpraHu3alud (OpM TEKYIIEro W MPOMEXKYTOYHOTO
KOHTPOJISI;

- yBEJMYEHHE IMPOJOJDKUTEIBHOCTH CIaud OO0Yy4arolUMMCsl WHBAIMAOM WIIHM JIMIOM C OTPaHHMYCHHBIMH BO3MOXXHOCTSIMH
310pOBBsI (HOPM MIPOMEKYTOUHOM aTTECTAIIMH 110 OTHOIICHHUIO K YCTAHOBIICHHOHN NMPOIOIDKUTENBHOCTH UX ClIadH:

- IPOJIOJDKUTENBLHOCTH ClIauy 3a4éTa WK 9K3aMeHa, TPOBOAMMOrO B TUCbMEHHOH (opme, - He Oosiee ueMm Ha 90 MUHYT;

- TIPOJIOJDKHUTENIFHOCTH MOATOTOBKH 00y4aromerocsi K OTBETY Ha 3a4éTe MIIM 3K3aMeHe, IPOBOANMOM B YCTHOH (opme, - HE
Oonee yeMm Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYILICHHUS 00y4aroLerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

[Tporpamma coctaBieHa B coorBercTBuH ¢ TpeboBanusimu GPI'OC BO u y4eOHbIM taHoM no HampaeieHuto 09.03.03
"[IpuknagHas uHGOpMaTHKA" U podiuto noarotoBku "[Ipuknagaas nHGpopMaTHKa B SKOHOMUKE'".
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1. CooTBeTcTBHE KOMIIETEHIIHIl INIAHUPYEMbIM pe3yJibTaTaM 00yUYeHHs 10 TUCHUIIINHE (MOIYJII0)

B paMKax IOCTABJICHHOM
mend W BBIOWpATh
OITUMAJILHBIC CIIOCOOBI
UX PCIICHUsS, UCXOIS U3

Kon u nHaumeHoBanue | MHAMKATOPBI noctuwkenusi | OueHoYHbIe CpeACcTBA TeKYIIero KOHTPOJsi |
KOMITeTeHINH KOMIEeTeHIH  [Jsi  JaHHOH | MPOMEKYTOYHOM aTTecTAlHH
JMCIHMTLTHHBI
YK-2 -  Cnocoben | Braneer naBbikamu ompezeneHusi | Tekymmii KOHTPOJIb:
OTpeNeNaTh KPYr 3alad | OCHOBHBIX U  crnenuduueckux | JlaboparopHsie pabOTHI IO TEMaM

3aJja4 B paMKax IIOCTaBJICHHOM
mend, BbIOOpa  cmocoOoB WX
penreHus, METOIMKAMHU
pa3paboTKy LeNu | 33/1a4 IIPOeKTa

JKHU3HCHHOI'O IIUKJIa

JIEACTBYIOIINX
MPaBOBBIX HODM,
UMEIOIIHUXCS PECYPCOB U
OrpaHUYEHUMN

JAHHBIX
OIIK-8 — Cnocoben | 3HaeT CcHOCOOBI  COBMECTHOTO
NPUHAMATh y4acTHe B | 9((HEeKTHBHOTO yIpaBlIeHUS
YIPaBJICHUM MPOEKTaMU | WHHOBAIIMOHHBIMH NpOEKTaMHU
CO3IaHHus CO3IaHHMs UH(OPMALMOHHBIX
MH(POPMALMOHHBIX CHCTEM Ha CTaIMAX >KU3HCHHOI'O
CHCTEM Ha  CTaausX | MKJIa

Ymeer 3(h(GEKTHBHO PYKOBOIUTH
YIpaBICHUEM HHHOBAIMOHHBIMHU
MPOEKTaMH CO3JIaHus
MHQOPMALMOHHBIX CHCTEM Ha
CTaIMsAX  JKU3HEHHOTO  IIMKJa,
OCYIIECTBIISTH 000CHOBaHHBIH
BEIOOp npogeccruoHaIbHO
OPHUEHTUPOBAHHBIX nuc B
MpeIMETHOM 00J1acTH

Brnaneer CIIOCOOHOCTBIO
3¢ PEeKTHBHO PYKOBOIUTH
YIpPaBJICHUEM HHHOBALMOHHBIMH
HpOEKTaMHu CO37IaHuA
UHOOPMALMOHHBIX ~ CHCTEM  Ha
CTaUSIX KU3HEHHOTO IIUKJIA

Tema 1. TeopeTnueckre OCHOBBI IPOEKTUPOBAHUS
MH()OPMAIMOHHBIX CHCTEM

Tema 2. MeToa0710ruuecKrie OCHOBBI IPOEKTUPOBAHUS
nH(OPMALMOHHBIX CHCTEM

Tema 3. KaHOHHUeCKO€ U TUIIOBOE IPOEKTUPOBAHUE
MH()OPMAIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIC METOBI aHAIH3A U
MPOEKTUPOBAHNS HH(YOPMALIMOHHBIX CHCTEM

Tema 6. [IpoextrpoBanue dakrorpapuyeckux 6a3

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METOIBI
aHaJIN3a ¥ NPOSKTUPOBAHMS HHPOPMALIMOHHBIX CHCTEM

YeTHBIN 0NIPOC 110 TEMaM

Tema 1. TeopeTnueckie OCHOBBI IPOSKTHPOBAHUS
MH()OPMAMOHHBIX CHCTEM

Tema 2. MeTon0m0ornueckue OCHOBBI TPOEKTUPOBAHUS
MH()OPMAIMOHHBIX CHCTEM

Tema 3. KaHOHHUECKO€ U THIIOBOE NPOEKTUPOBAHNE
MH(OPMALIMOHHBIX CHCTEM

Tewma 4. CTpyKTypHbIE METO/IbI aHATIN3A U
MPOEKTUPOBAHKS MH()OPMALIMOHHBIX CHCTEM

Tema 5. [IpoekTupoBaHKe JOKYMECHTAIBLHBIX 0a3
JIAaHHBIX

Tema 6. [IpoekTupoBanue pakrorpadhuieckux 6a3
JIaHHBIX

Tema 7. OOBEKTHO-OPUEHTHPOBAHHBIE METOIBI
aHaIN3a ¥ MIPOSKTUPOBAHUSA HH()OPMAIIIOHHBIX CHCTEM
Tema 8. ObecnieueHre COBMECTHOTO AOCTYIIA K Oa3am
JIAaHHBIX U IPOrpaMmamM

TBopueckoe 3aaHKe 1O TEMaM

Tema 1. TeopeTnueckie OCHOBBI IPOSKTHPOBAHUS
MHPOPMALMOHHBIX CUCTEM

Tema 2. MeTo10JIOTHYECKHE OCHOBBI TPOEKTHPOBAHHS
MH(pOPMAMOHHBIX CHCTEM

Tewma 3. KaHoHHYECKOE U TUIIOBOE IPOEKTUPOBAHUE
MHPOPMALMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIE METOABI aHAIN3A U
MPOEKTUPOBAHHS MH(YOPMALIMOHHBIX CHCTEM

“pOMe)KyTO‘lHaﬁ arrecranus:

9K3aMeH
2. Kputepun oueHuBaHUus c()OPMUPOBAHHOCTH KOMMeETEHIUI
Kommner 3aureHo He 3aureno
eHLUSA Broicokuii ypoBenb | Cpennnii ypoBenb | Huskmii ypoBenb | Huzke moporosoro
(OTINYHO) (xopouio) (yAOBJIETBOPHUTEJIBLHO) YPOBHA
(HeyaoBJIE€TBOPUTE
JIbHO)
VK-2 Bnaneer Braneetr ocHOBHBIMU Bnaneer otaenbHbIMU He Bnaneer
HaBbIKaMU OTIpeAENCHUS HaBbIKaMU OTNpeAeNeHUs HaBbIKaMU OTNpeAeNIECHUs HaBbIKaMU
OCHOBHBIX U OCHOBHBIX U OCHOBHBIX U ONpeneneHus
crenuduIeckux 3a1a4d B crenuduIecKnx 3a1a4d B crenuduIecKnx 3a1a4d B OCHOBHBIX U
paMKax IOCTaBICHHOM paMKax IOCTaBICHHOM LIeNH, | paMKax MOCTaBICHHON crnenuuIecKux
1eJH, BEIOOpA Crtoco0oB BBIOOpA CITOCOOOB HX IIeJTH, BEIOOpA CITIOCOOOB 3a/1a4 B paMKax
UX PELICHUs, METOJUKAMH | pEIleHHs], METOAUKaMU UX PEUIeHUs], METOJUKAaMHU | [IOCTaBJIECHHOU
pa3paboTKy Lenu u 331a4 | pa3pabOTKH LENH U 3a1a4 pa3paboTKy LieNu ¥ 33/1a4 | LIeJH, BEIOOpa
MPOEKTa npoekTa. Jlomyckaer npoekTa. Jlomyckaer €roco0oB nx
HE3HAYUTEIBHBIC OIINOKI TUOWYHBIE ONIMOKU IPU pemieHus,




[PU OTBETE HA BOMPOC WU
PELICHUH NOCTABICHHON
3a7a4n

OTBETE Ha BOIPOC UITH
PELIeHUH MOCTABICHHON
3a7a4n

METOUKaMHU
pa3paboTKyu Leiu 1
3a/1a4 IIPOEKTa

OIIK-8

3HaeT crnocoObl
COBMECTHOI'O

3¢ PEeKTUBHOTO
VIIpaBJICHUS
HMHHOBAIMOHHBIMU
MPOEKTaMK CO3TaHUsI
UH()OPMAIIUOHHBIX CHCTEM
Ha CTaJMAX XU3HEHHOTO
LUKIa

3HaeT OCHOBHBIE  CIIOCOOBI
COBMECTHOT'O 3((EKTUBHOTO
yIpaBiIeHUS
MHHOBAIIMOHHBIMHU
MPOEKTaMU CO3/IaHHsI
HH(POPMALMOHHBIX CUCTEM
Ha CTaIusAX KHU3HEHHOI'O
nukia. Jomyckaer
HE3HAYUTENbHBIE OMIMOKH
MPU OTBETE HA BOMPOC MU
pEIICHUH TOCTABICHHOMN
3aaun

3HaeT OT/EeNBHBIE CIIOCOOBI
COBMECTHOTO

3¢ PEKTUBHOTO
YTIPaBICHUS
MHHOBALMOHHBIMHA
MIPOEKTAaMH CO3AaHUsI
MH()OPMALMOHHBIX CHCTEM
Ha CTaJAX KU3HEHHOTO
uukia. Jomyckaer
THUNWYHBIE OIINOKHU TIPH
OTBETE Ha BONPOC HJIH
pELIeHUH OCTABICHHOMN
3a71a4n

He 3HaeT cioco0sl
COBMECTHOT'O

3¢ PEeKTUBHOTO
YIIpaBJICHU
WHHOBallMOHHBIMH
MIPOEKTaMH
CO3J1aHUs
HHPOPMATNOHHBIX
CHCTEM Ha CTaAUsIX
’KU3HEHHOTO [INKJIa

Ymeet a3ppexTHBHO
PYKOBOAUTH
yIpaBJjeHUEM
WHHOBALMOHHBIMU
MIPOEKTaMH CO3aHUS
nH(pOPMAIMOHHBIX CHCTEM
Ha CTaJHAX KU3HEHHOTO
LUKJIA, OCYLIECTBIISTH
000CHOBaHHBIN BBIOOP
poQeCcCHOHANBEHO
opuentupoBanHbeix C B
MPEIMETHOM 00JIaCTH

Ymeet a3 peKTHBHO
PYKOBOJIUTH YIpaBlICHHEM
WHHOBAIMOHHBIMHU
MPOEKTaMH CO3/1aHHs
MH()OPMAMOHHBIX CHCTEM
Ha CTaIHAX KU3HECHHOTO
LIUKJIA, OCYIIECTBIISTh
000CHOBaHHBII BBEIOOD
npodeccruoHanbHO
opueHntupoBanHbix MC B
MpeMETHON 00IACTH.
Jlonmyckaet He3HaUYMUTEIbHbIE
OIIMOKM IpHU OTBETE Ha
BOIIPOC WJIN PELICHUH
TIOCTaBJIEHHOH 3a1aun

YMeeT pyKOBOANTD
yIpaBJIeHUEM
MHHOBAI[HIOHHBIMHU
NPOEKTaMH CO3/IaHHs
MH()OPMAIMOHHBIX CHCTEM
Ha CTaJHAX KU3HECHHOTO
[UKJIa, OCYIIECTBISTh
000CHOBaHHBII BEIOOD
npodeccroHabsHO
opueHTupoBanHbix IC B
TIPEeAMETHON 00IacTH.
Jonyckaet TUNUYHBIE
OLIMOKH IIPU OTBETE Ha
BOIIPOC WJIN PEIICHUH
TIOCTABJICHHOH 3aa4u

He ymeer

s pekTuBHO
PYKOBOJAUTH
yIpaBJjeHUEeM
WHHOBALMOHHBIMA
MIPOEKTaMH
CO3J1aHuUs
nH(OpPMaLMOHHBIX
CHCTEM Ha CTaMsX
KHM3HEHHOTO IIUKJIA,
OCYIIECTBIIATH
000CHOBaHHBII
BBIOOD
podecCHOHANBEHO
OpPHEHTHPOBAHHBIX
UC B npenmeTHOI
obmactu

Bnaneer criocoGHOCTBIO
3¢ PEKTHBHO PYKOBOAUTH
yIIpaBICHUEM
HMHHOBAIIHOHHBIMH
MPOEKTaMH CO3AaHHsI
nH(OPMAIMOHHBIX CHCTEM
Ha CTaIUsIX KHU3HEHHOTO
LUKJIa

Bnaneer criocoOHOCTBIO
3((HheKTUBHO pYKOBOIHTH
yIpaBJIeHUEM
WHHOBAIIMOHHBIMU
MPOEKTaMU CO3/IaHUS
MHPOPMAIIMOHHBIX CUCTEM
Ha CTaqUAX KM3HEHHOIO
uukia. Jomyckaer
HE3HAYMUTEIIbHBIC OIIMOKHU
P OTBETE Ha BOIPOC WU
peLIeHNH OCTaBIECHHOM!
3aJ1a4M

Bnageet criocoOHOCTEIO
PYKOBOJUTH YIIpaBIICHUEM
HMHHOBAIIMOHHBIMHU
MPOEKTaMU CO3TaHUS
UH(POPMAITUOHHBIX CUCTEM
Ha CTaJusAX )KH3HEHHOTO
uukia. Jomyckaer
TUIIHYHBIE OMIAOKY TIPH
OTBETE Ha BOTPOC UITH
pEllIeHNH TOCTaBIEHHOMN
3a1auu

He Bnaneer
CIOCOOHOCTRIO

3¢ PEeKTHBHO
PYKOBOJAUTD
yIpaBiieHUEM
WHHOBALMOHHBIMU
NPOEKTaMH
CO3IaHMs
nH(pOpMaLMOHHBIX
CHCTEM Ha CTaJMsX
YKM3HEHHOTO 1MKJIa

3. PacnipenesieHne oneHOK 32 (POPMBI TeKYIIEro KOHTPOJISI ¥ MPOMEKYTOUHYIO aTTeCTAINI0

3 cemecTp:

Tekylmui KOHTPOJIb!

JlabopaTopHsie pabOTHI 110 TEMaM

Tema 1. TeopeTnueckue OCHOBBI IPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

Tewma 2. MeTomonorndeckiue OCHOBBI IPOSKTUPOBAHUS MH(OPMAITHOHHBIX CHCTEM
Tema 3. KaHoHMYECKOE ¥ THIIOBOE ITPOEKTUPOBAaHNE NH()OPMALMOHHBIX CHCTEM

Tema 4. CTpyKTypHbIE METO/IbI aHAJIN3a U MIPOCKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

YeTHBIN 0poc 110 TEMaM

Tema 1. TeopeTnueckue OCHOBBI IPOSKTHPOBAHMS HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTo010rHueCcKie OCHOBBI TPOEKTUPOBAHUS HHPOPMAIMOHHBIX CHCTEM
Tema 3. KaHoHHYeCKO€ ¥ THIIOBOE ITPOEKTUPOBAaHNE MH()OPMALMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METOBI AaHAIN3A U IPOCKTUPOBAHNS HHPOPMAIIMOHHBIX CHCTEM

TBopueckoe 3aJaHne 1o TeMaM

Tema 1. TeopeTuueckue OCHOBBI IPOCKTHPOBAHUS HH()OPMAIIMOHHBIX CHCTEM

Tema 2. MeToIOIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKO€ U THITOBOE IPOECKTUPOBAHHUE MH(POPMAITMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIC METOABI aHAIHM3A U MIPOSKTUPOBAHUA HHPOPMAIMOHHBIX CHCTEM




BrinonHeHne KaxJIoro OLIGHOYHOTO CpEACTBAa OLEHUBAETCA IO IMIKajle: OMIMYHO, XOPOILIO, YIOBIETBOPUTENBHO,
HEYJOBIETBOPUTEILHO.

OO1mas omeHKa 3a TEKYIIMH KOHTPOJb MPEACTAaBISIET cOOOH cpelHee 3HAUCHHE MEXAY IOTYYEeHHBIMU OIIEHKaMHU 32 BCE
OILIEHOYHBIE CPEJICTBA.

4 cemecTp:

Texkymmii KOHTPOJIB!

JlabopaTopHBIe pabOTHI IO TEMaM

Tema 6. [IpoextupoBanue ¢akrorpadpudaeckux 6a3 TaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IbI AHAJIN3A U TIPOEKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

YeTHBIN 0npoc 10 TEMaM

Tema 5. [IpoexTrpoBaHNE JOKYMEHTANBHBIX 0a3 JTaHHBIX

Tema 6. [IpoextupoBanme ¢akrorpadpudaeckux 6a3 TaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IbI AHAJIN3A U TIPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 8. ObecrieueHre COBMECTHOTO AOCTYIa K 0a3aM JIaHHBIX U IIpOrpaMMam

BrimonHeHHEe KaXIOTO OIGHOYHOTO CpEACTBAa OICHUBACTCSA IO INKale: OTIMYHO, XOPOIIO, YIOBICTBOPUTEIHHO,
HEYJOBJICTBOPUTEIHHO.

OO1mas oleHKa 3a TEKYNIMH KOHTPOJIb MPEACTABIseT cOOOW cpelHee 3HAaueHHE MEXAY IOJYYEHHBIMU OLIEHKaMHU 3a BCE
OIICHOYHBIE CPE/ICTBA.

HpOMe?KyTO‘lHaﬂ aTrecranusa - OK3aMCH.

[IpomexxyTouHast aTTecTalMss MPOBOJUTCSA TIOCJIC 3aBEPUICHUS W3YYCHHUS TUCHUIUIMHBI HIH €€ YacTh B Qopme,
ompeeIsieMoil Y4eOHBIM IUIAHOM O0pa30BATEIbHOM MPOTpPaMMBbI C II€JbE0 OLCHUTH PabOTy OOYYarOIIEerocs, CTENCHb
YCBOCHUS TEOPETHUCCKUX 3HAHUHN, YPOBCHb C(OPMIPOBAHHOCTH KOMIICTCHIINH.

[IperomaBaTens, NPUHUMAIONINKA SK3aMEH O00ECIeUMBAacT CIyYailHOE paclpelelicHHe BapHUaHTOB HK3aMEHAIIMOHHBIX
3alaHui MKy OOYYAIONIMMHUCSI C TOMOIIBI0 OWJICTOB W/WIM C NMPUMECHCHHEM KOMIIBIOTCPHBIX TEXHOJIOTHI, BIpaBe
3a/aBaTh 00yYaroIIEMYCs JOTOIHUTEILHBIC BOIIPOCH! U JABaTh JTOMOJHUTEIBHBIC 3aJaHKsT TIOMUMO TEeX, KOTOPhIC YKa3aHbI B
ousere.

DK3aMeH MPOBOIUTCA 10 OmiieTaM. B kax oM OnieTe OlleHOYHBIE CPEACTBA OJTHOTO BHIA: YCTHBIA T MHCEMEHHBIH OTBET
Ha BOTIPOC.

BhImonHeHHEe KaXIOrO 3aJaHus 3a IPOMEXKYTOYHYIO aTTECTAlMI0 OICHUBAETCS M0 IIKale: OTIMYHO, XOPOIIO,
YIOBJICTBOPHUTEIBHO, HEYOBJICTBOPUTEIIHHO.

OO6mmas oleHKa 3a MPOMEKYTOYHYIO aTTECTAIUIO MPEACTABISET OO0 cpellHee 3HAUCHUE MEXAY MOJTYICHHBIMHU OIICHKaMHU
3a BCE OI[CHOYHBIC CPEACTBA IIPOMEKYTOUHOH aTTECTAIIIH.

B ciyuae HEBO3MOXHOCTH YCTAHOBIICHHSI CPEIHETO 3HAUCHHS OLEHKH 3a IPOMEKYTOUHYIO aTTEeCTAlWio (Hampumep,
«XOPOIIIO» WIIH «OTIMYHO»), UTOTOBAs OICHKA BBICTABISCTCS 3K3aMCHATOPOM, MCXOMs W3 MPHUHIIMIIA CIIPABEIUBOCTU H
OECIPUCTPACTHOCTH HA OCHOBAHUHU OOINEr0 BIICUATIICHHS O KayeCTBE U JOOPOCOBECTHOCTH OCBOCHHUS OOYYAOIIMMCS
JUCIUTUTAHBI (MOIYJIIA).

Bunp! orieHok:

Jlnst sx3amena:

OTnryHO

Xopo1io

Y IOBJIETBOPUTETHHO

HeynoBneTBOpHUTEEHO

4. OneHo4YHBIE CPEACTBA, MOPSIAOK UX NPHMEHEHHUS M KPUTEPHH OLCHUBAHUS

4.1. OneHoOYHBIE CPEACTBA TEKYIEro KOHTPOJIs

4.1.1. JIaGopaTtopHbIe padoThI

Tema 1. TeopeTnueckie OCHOBBI IPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTo00rnueckrie OCHOBBI TPOEKTUPOBAHUS HHPOPMAIMOHHBIX CHCTEM

Tema 3. KaHOHHUYECKOE ¥ THITOBOE MIPOEKTHPOBAHNE HH(DOPMAITHOHHBIX CHCTEM

Tema 4. CTpyKTypHBIC METOABI aHAIHN3A U MMPOSKTUPOBAHHUA HHPOPMAITMOHHBIX CHCTEM

Tema 6. [IpoexktupoBanue Gakrorpapuyecknx 6a3 JaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IBI AHAJIN3A U TIPOSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

4.1.1.1. llopsiaok npoBeeHUsl.

B aymutopun, oCHamIEHHOW COOTBETCTBYIOUINM 00OpyIOBaHMEM, OOyJaroImuecs: MPOBOIAT Yy4eOHbBIC SKCHEPHUMEHTHI U
TPCHUPYIOTCS B TPUMCHECHUH IMPAKTHUKO-OPUCHTUPOBAHHBIX TexXHOJOTrHmi. OICHUBAIOTCS 3HAHHWE MaTepuala ¥ yMCHHE
MIPUMEHSTH €ro Ha IPAKTUKE, YMCHHUS M HABBIKH 110 paboTe ¢ 000pyIOBaHHEM B COOTBETCTBYIOIICH MPeIMETHOM 00IacTu.
JlabopaTopHbie paboTHl MO AUCHUIUIHHE «TEeXHOJOTHS HM3TOTOBJICHUS aBTOPCKON KYKIBD) MPOBOIATCS IpENoiaBaTeIeM
COTNIaCHO pPa3pabOTaHHOMY W yTBepKACHHOMY Ha Kadeape paboueid mporpamme. Kaxmas mabopaTopHO-TIpaKTHUECKAS
paboTa BBIIOIHSIETCS 110 ONpPEeICHHON TeMe TPOrpaMMBI B COOTBETCTBUH C 3aaHUEM.

Ilepen BhIMONHEHHEM Kaxa0H pabOTHl CTYICHTHI-0aKallaBPbl JOJDKHBI MPOpPadOTaTh COOTBETCTBYIOIIUN Marepual,
UCTIOJB3Ysl KOHCIIEKTHI TCOPETUUCCKUX 3aHATHIA, IEPHOANMYCCKIE U3JAHUS, YICOHO-METOAMICCKIE TOCOOUS U y4eOHUKU



Ha xakJioM 3aHSTHU CTYACHTHI BHIIIOTHIIOT pa0OTy B COOTBETCTBUH C €€ COJICPKAHUEM M METOIMYCCKIMHU YKa3aHUSIMHU.
ITo oxoHYaHMU 3aHATHI CTYACHTHI OQOPMIIIOT OTYET IO KaXKI0U paboTe, coOMoaas ciaeayouyo Gopmy:
HaumenoBanue TeMEI;

Henb paboTsr;

3amanue U coiepKaHue BHITIOHEHHOH paboTEI,

ITucrMeHHBIE OTBETHI HA KOHTPOJIBHBIC BOIPOCHI.

BrIBOIBI IO MIpOJICIaHHOI padoTe.

CIMCOK UCTIOIB30BaHHBIX HCTOYHHMKOB.

4.1.1.2. Kputepuu olleHUBaHUS

OuneHka «OTJINYHO» CTABUTCS, €CJIU 00ydarouuiics:

O0opynoBaHKEe U METOMBI UCIIOIE30BAN MPABIILHO. [IposiBIieHa PEBOCXOHAS TEOPETUIECKas MOAroToBka. Heobxonumebie
HaBBIKH U YMEHHS MTOJTHOCTHIO OCBOEHBI. Pe3ynbraT mabopaTopHOit paboTHI MOHOCTRIO COOTBETCTBYET €€ METISIM.

OueHKa «X0pOUI0» CTABUTCS, €CJIH 00yUalomuiics:

OO0opynoBaHHe ¥ METOIBI KCIOJIh30BaJl B OCHOBHOM IPABWIILHO. [IposiBieHa XOpollas TeopeTHdYecKasl MOArOTOBKA.
HeobxonuMbie HABBIKM U YMCHHS B OCHOBHOM OCBOCHBI. Pe3ynbTar mabopaTOpHOIl paboThl B OCHOBHOM COOTBETCTBYET €€
LEIISIM.

OueHKa «y10BJIETBOPUTEIbHO» CTABUTCS, €CJIH 00yUYalomuiics:

O6opynoBaHHEe W METONBI YACTHYHO HWCIOJB30BaN MPaBWIBHO. [IposiBieHa YIOBICTBOPUTENBHAS TEOPETHICCKAs
noAroroBka. HeoOXoauMble HaBBIKM W YMEHHS YaCTUYHO OCBOEHBI. PesynbraT nabopaTopHOil pabOTHI YaCTUYHO
COOTBETCTBYET €€ LEJISIM.

OueHKa «HEY10BJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00yJaronIuiics:

O6opynoBaHHe W METOABI WCIIONB30BA HEMPaBWIBHO. [IpOsBICHA HEYIOBICTBOPUTENBHAS TEOPETHUYECKas MOATOTOBKA.
HeoOxonnmble HABBIKK M YMEHUS HE OCBOCHEI. PesynpTat 1ab0paTopHO pabOTEI HE COOTBETCTBYET €€ LEISIM.

4.1.1.3. Conep:xaHue OLICHOYHOI0 CPeACTBA
Tema 1-4, 6-7
DopMynupoBKa 3aJaHUS

JlabopaTopHas pa6oTa 1. Co3naHne KOHTEKCTHON THAarpaMMBI.

Pazpabotats xorTeKCTHYI0 TOP muarpammy AO «Kommpeamy

Coznanue koHTeKCTHOHM nuarpamMmbl AO «Kommpeany

USED AT:  [AUTHOR: Aprem Pen (RN (R FEADER DATE [CONTET:
PROJECT: Homipean REV: 26042013 DRAFT TOP

RECCMMENDED
NOTEZ: 12345678910 PUBLKCATENN

TFSEINA | IFDUE AP

FEOIKN KNI ITOR Je ATEIEHOCTE EOMITAHHH Npod anike ToRpH

BaranTe[Cka CICTEHA

NODE: TME: JeATENEHOCTE KOMOEHKMK NUMBER:

A0 —

Pucynox 1. Konrekcthas quarpamma AO «Komnpean»



| would like ta

* Create model

Name : [Kornpean

Tupe
+ Business Process (IDEFO)

" Process Flow IDEF3)
" Data Flows [DFD)

" Open madel
" Dpen model frorm Model art

[v Dizplay this dialog on startup

QK. | Cancel | Help

Pucynok 1.1 — luanoroBoe okHO

1. KonrekcTHast auarpamMma OyeT co3iaHa aBTOMaTHYECKH.
2. B mento Edit BeiOpats Britaaky Model Properties (pucyrok 1.2). Ha nosiBuBiiemcs mianmiere Bo Bkianke General

BHCCTHU UM MOACIU «KOanean», UMs npoeKTa «MO)IeJII) JACATCIbHOCTU KOMIIAaHUHW)YY, UM aBTopa U TUII MOOCIIU — Time
Frame: AS-IS.

Model Properties |

Lapout ] ABC Units 1 Page Setup I Header/Footer ] Shapes I Dirawe Style I
General I Purpose ] Definition ] Source 1 Status I Numbering I Display I

Model name:

|K0anaar|

Project:

|M 0L AEATEASHICTH KOMMEHHH

Author :

|Lex

Author jnitials:

[v Apply CRUDARUN restrictions
Time: Frame
+ A5-IS
" T0BE

QK | Ortmena | ﬂuumer—«mb‘ Cnpaeka |

Pucynok 1.2 — Okno auanora Model Properties Editor

3. Bo Briragke Purpose BHecTH 11e516 — «MoaenupoBaHue TEKYIX On3Hec-Ipo-1ieccoB (AS-IS) KoMImaHUM» U TOUKY
3penus «Viewpoint: TUPEKTOPY.
4, Bo Briagke Definition BHeCTH onpeaeneHre co31aBaeMOi MOJENN: « ITO MOJIEIb, OMUCHIBAIOIIAS eI TEILHOCTD

KOMITaHUW» U TIeNTb «Scope: obIiee ynpapieHne OM3HeCOM KOMITaHUH (MCClieIOBaHUEe PHIHKA, 3aKyITKa MaTepHUaloB, COOpKa,
TECTHPOBAHUE, MPO/IaXKa TOTOBBIX KOMITLIOTEPOB)».

6. [epefiTi Ha KOHTEKCTHYIO THarpaMMy W IPaBOW KHOTIKOI MBI IIENKHYTH 10 padore. B mosBuBmemcs
KOHTEKCTHOM MeHIo BbiOpaTte Name Editor.... Bo Bkmagke BHeCTH nMS «JleITeNbHOCT KOMITAHUID.
7. 3anonHuTh BKIaIKy Definition onpenenenneM Buaa paboT: «TeKyIIre OU3HEC-TTPOIECChl KOMITAaHUN (PUCYHOK

1.3).



Activity Properties E|

UDP Y aluesz ] LIDw ] Source ] Foles ] Box Style ]
Mame Diefinitiar l Status ] Fant ] Color ] Costs ]
Activity Hame:
Untitled Object 0
D efinitior:

TERYLWHE SHSHEC'I'IDUU.ECCI:I EOrMAaHHH

M aote:

QK | OrrieHa | I'IpMMEHMTb| Crpaeka |

Pucynoxk 1.3 — Oxno auanora IDEFQ Activity Properties

JlabopaTopHasi padora 2. Co3ianue JuarpaMMbl J€KOMIIO3HIIMH.

Co3znanue nuarpamMMsl qexkommno3unuu A-0 (TOP-guarpammsl) «/lesTensHOCTs KOMIaHUN B Auarpammy AO0.

USED AT: AUTHOR: pTém i oatE: 15003 [ voriane FREADER DATE |CONTEXT:
PROJECT: MOLenb LeATENRICCTE ORIANNT REV: 20042013 DRAFT
FECOMMENDED | ]
NOTES: 123456789 10 | [FUBLEATEN A0
MpaELAa | IPoUEAFH Eﬁsmaoﬁq:u 1 TeCTIpoEANIA

¥

[ I
CBopxa H TecTHp
FENRN KR ITON Knmm-mpnn

Sreamirary
]

ETecTApOEANIA

HOIELINIEITOR

Barantepcem
[ |ererena

NODE: TITLE:

Al

JEATENEHOCTE KOMMAHKM HUMBER:

Pucynok 3. [lexommo3ummu A-0

1. BeiOpath KHOIIKY Iepexojia Ha HUXKHUK yPOBEHb Ha MaHEJIHd HHCTPYMEHTOB U B quanore Active Box Count (pucyHok
2.1) ycraHOBUTD 4nciio GyHKIHN (paboT) Ha AuarpaMme HIXKHEro YpOBHS — 3.

« IDEFO ¢ DFD ¢ IDEF3
-

Humber of Actidities in this z
Decomposzition [2-8); |3 =l

Q. Cancel | Help |




Pucynok 2.1 — Okno auanora Active Box Count

2.Ha aBTOMaTHuYeCcKH CO3aHHON qrarpaMme JeKOMITO3HINH Yepe3 KOHTEKCTHOE MEHIO Ha3BaTh KaXKIYIO U3 TpeX (YHKIHN
(pabot) mocpencTeoM BeIOOpa BKiagkd Name, 3aTeM BHECTH OnpeeieHue s KaKIoi paboTsl coraacHo Tabm. 2.1.

3. [ToBTOpHTE OMEpaIHIO AJIsL BCeX TpeX padoT. 3aTeM BHECHTE ONpEIeNICHHE, CTaTyC M UCTOYHUK ISl KaXKJ0H
paboTsI coriacHo Tab. 4.2.1.

Activity Name Definition

Ilpogaxku 1 MapKeTHHT TenemMapkeTHHT ¥ Npe3eHTaUKH, BEICTABKH

C6opka 1 TECTHPOBaHHUE COopxa 1 TeCTHpOBaHHE HACTONBHEIX

KOMIIBIOTEPOB ¥ IIOPTATHBHBIX KOMIBIOTEPOB

OTrpy3ka u nosny4eHue Otrpy3ka 3aka30B KIMEHTaM H [OTy4eHHE
KOMIIOHEHTOB OT NOCTABIIHKOB

Tabnuya 4.2,1. Pabomet ouazpammol dexomnozuyuu AO

4. Jlnist i3MEHEHHs CBOMCTB paboT IMOCie NX BHECEHHUSI B IHArPaMMy MOKHO BOCIIOIB30BaThCS cioBapeM padort. Beizos
cinoBapst - MeHio Dictionary /Activity (puc. 4.2.2).

-: Camputer Associates BPwin - Activity Dichionary

Al

Puc. 4.2.2. Cnosapyv Activity Dictionary
5.Ecnu omucaths MMs U CBOMCTBA pabOTHI B CIIOBape, €€ MOXKHO OyJIeT BHECTH

B JyarpaMmy Io3ke ¢ NIOMOIIbIO KHOIIKHU

B MaJIUTPE UHCTPYMEHTOB.
4, HeB03MOXHO ymanuTe paboTy U3 CIIOBapsi, €CIIH OHA HCIIONB3YeTCsl Ha KaKol-nbo nuarpamme. Ecim padora
yAaJseTcs U3 IuarpaMMebl, U3 CIIOBaps OHA He yaasercs. MMs 1 omucanne Takoi paboThl MOKET OBITH HCIIOB30BAHO B
nanbHeimeM. J{is nobaBieHus paboThl B CJI0Baph HEOOXOIMMO MEPEHTH B KOHEI] CIIMCKA U IIEJIKHYTh PaBOi KHOMKOH 110
mocieHel cTpoke. Bo3HuKaeT HOBast CTPOKa, B KOTOPOH HY)KHO BHECTH MM U CBOICTBA PaOOTHI.

5. (Purge). 3. [lepeiiauTe B peXUM PUCOBAHUS CTPENOK. CBIKHUTE TPAHUIHBIE CTPEIKN

6. (xHOTIKA L=,1t Ha TATUTPE HHCTPYMEHTOB TaK, KaK IMOKa3aHo Ha puc. 4.2.3.



MpaBuna u

3BoHKM
KIMEeHTOB
Mpogasu 1
MEPKETUHT
1
Cbopka #
TeCTUpPOBaHUe
KOMMBHOTEPOB
2
n
Orrpyaka #
nony4eHue
Byxranrepckan
cucrema

Puc. 4.2.3. Ceazannvle epanuunsie cmpenxu Ha ouazpamme AO
7. IIpaBoif KHOTIKOH MBI IIEIKHHUTE TI0 BETBU CTPEIIKH yIIpaBieHUS pabotsl "Cobopka u mecmuposarue Komnotomepos" u
nepeuMenyiite ee B "llpasuia coopxu u mecmuposanus” (puc. 4.2.4).

IMpasuna 1 npoueaypsLI
Mpogaxu u
MapKETUHT (pasuna
cOopi
TECTMPOBaHNA
ohopMNeHUA
Cbopka u
TECTUPOBAHKE
KOMNLHTEPOB -

Puc. 4.2.4. Cmpenxa "llpasuna coopku u mecmuposanus”

7. Brecute onpenenenue st HoBoH BeTBH: "MHCTpyKInu mmo cOopke, nIporexypsl TECTUPOBAHUS, KPUTCPHH
TIPOU3BOIUTEIHHOCTH U T. A." [IpaBoii KHOIIKOW MBIIIH MICTKHAUTE TI0 BETBH CTPEIKH MeXaHU3Ma paboThl "IIpodasicu u
mapkemune" 1 iepenMenyiite ee B "Cucmemy ogopmnenus 3axazos ".

8. AJbTEepHATHUBHBIN METOJ] BHECEHHS IMEH U CBONCTB CTPEJIOK -HCIIOIb30BAaHHE CIOBaps CTPENIOK (BBI30B CIOBApS -
MmeHo Dictionary/Arrow). Eciiv BHECTH UMsI 1 CBOWCTBA CTPEJIKH B CJIOBaph, €€ MOXKHO OYZET BHECTH B IMArpaMmy Mo3Ke.
Crpenky Henb3s YAIUTh U3 CJIOBaps, €CJIM OHA MCIOJIB3YETCs Ha KaKkoi-mubo nuarpamme. Ecii ynanute cTpenky u3
JIMarpaMMBbl, U3 CJIOBapsi OHa He ynainsiercsi. ViMst 1 onucaHue Takol CTPENKH MOXKET ObITh UCIIOJIb30BaHO B JajbHEHIIEM.
Jnst o6aBIIeHNsI CTPEITKH HEOOXOAMMO NEPEUTH B KOHEII CIIMCKA M IENKHYTh ITPaBOH KHOIKOH 110 MOCJIEAHEH CTPOKE.
BosHukaeT HOBas CTpOKa, B KOTOPOH HY>KHO BHECTH MMS M CBOICTBA CTPEJIKH.

9. Co3paiiTe HOBBIC BHYTPEHHHE CTPEJIKH TaK, KaK IMOKa3aHo Ha puc. 4.2.5.

Saxamnt

EINEHTOE Ipasuns
cBopEu M
TECTUPORAHUS

Mpogaxy
MapKETHHT

Chopka u
TEeCTUpOBaHUe
KOMIbIOTEPOB. |—

Cobpannwe
EO0MI SIDTEPRL

Orrpy3ka u
nosyueHue

T
Puc. 4.2.5. Buympennue cmpenxu ouacpammol AO

10. Cozpnaiire cTpenky oOpaTHOH CBs3M (110 yIpaBieHuio) "Pezyabmamut cOopKu u mecmuposanus'’, iIynyo ot
pabotel "Céoopxa u mecmuposanue komnviomepos' k padore "Ilpodascu u mapkemunz'. VI3MEHHUTE CTHIIb CTPEIIKH
(ToymumHA TUHMIA) U ycTaHOBHTE onmmto Extra Arrowhead (13 koHTeKCTHOTO MeHI0). Metonom drag&drop mepenecure
HMMEHA CTPEJIOK TaK, 4TOO0BI X ObUIO yHoOHee yuTath. Eciu HeoOxoaumo, ycranoute Squiggle (13 KOHTEKCTHOTO MEHIO).
Pesynprar n3MeHeHnit mokasaH Ha puc. 4.2.6.



—
Mpogaxu u
MapKeTHHI o
TR
T ] ; Mpasu s dio?n N
Bars s cBopry u TECTH POSAN NS
EIMEHTOS TECTU PO sQHu T
opKa
TeCTUpOBaHMe
KOMNbIOTepoR
|

Puc. 4.2.6. Pezynomam peoaxmuposanusi cmpenox na ouazpamme AO 8. 11.Co3naiiTe HOBYIO TpPaHUYHYIO CTPEIIKY
BeIXOAa ""Mapkemunzoevie mamepuansl , BBIXOIAILYI0 U3 pabotsl "Ilpodarxcu u mapkemune'. Jta cTpenka
aBTOMAaTHYECKH HE MOMAaaeT Ha JUarpaMMy BEpXHETO YPOBHS M UMEET KBapaTHbIC CKOOKH Ha HAKOHEUHHUKE:--> .
[lenkHUTE MPaBOil KHOMKOM MBIIIH TT0 KBAJAPATHBIM CKOOKaM U BbIOepuTe MyHKT MeHi0 Arrow Tunnel B auanore Border
Arrow Editor Beibepure ommto Resolve it to Border Arrow. {nst ctpenku "Mapkemunzoevie mamepuanst” BoiOepuTe
onuuio THim U3 KOHTEKCTHOTO MEHIO. Pe3ysbTaT BEINOIHEHNS YIpaXXHEHUS 2 MOKa3aH Ha puc. 4.2.7.

Tpasiuia 1 nponeayps
= Mapxersmroesie
xmentor | [pogany i et =
—_— Y5 TAT B
MapKeTUHI | i

1 Ilpasuna TecTHPOB AHRE
S chopxn i
T TeCTHpOB aHMA

Colopka u
TeCTUpoBaHue

KOMMbloTepos
2

Cobpamaste
KOMITLI0TEp: It

OTrpyska TPONYKTSL
=0V
—» nonyJyeHue

=9

Byxranvepcxas cucrema

Puc. 4.2.7. Pe3ynomam evinonnenus ynpasicrnenus 2 - ouacpamma AO
JlabopaTopHas pa6ora 3. Co3qaHre TuarpaMMbl TEKOMITO3UIHA A2.
JexommosupyeM padoty "Coopka u mecmuposanue Komnviomepos”.
B pesynprate npoBeZieHNs SKCIIEPTH3EI MOJTydeHa CiIeayonas nHpOopManus.
IIpon3BOACTBEHHBIH 0T/ MOTy9aeT 3aKa3bl KJIMEHTOB OT OT/elNa MPOJaK 0 Mepe UX MOCTYIUICHHS.

Jucnerdep KoOpAMHUPYET paboTy COOPIIMKOB, COPTUPYET 3aKa3bl, IPYNIMPYET UX U IAeT yKa3aHHe Ha OTIPY3KY
KOMIBIOTEPOB, KOTI/1a OHU TOTOBBI.

Kancm)le 2 yaca JUCTICTUED TPYHITUPYET 3aKa3bl - OTACIBHO 1 HACTOJIbHBIX KOMIIBIOTEPOB U HOyT6yKOB - U HAlIPaBJIACT HA
Y9acTOK COOPKH.

CoTpyaHUKHN ydacTKa cOOpKH COOMPAIOT KOMIIBIOTEPHI COTIACHO CTieNn(UKAIVSIM 3aKa3a U HHCTPYKIUAM 1o coopke. Korma
TpYIINa KOMITBIOTEPOB, COOTBETCTBYIOIIAs TPYIIIIE 3aKa30B, COOpaHa, OHA HANPABJISICTCS] HA TECTUPOBaHHE. T eCTHPOBITUKU
TECTHPYIOT KAXKIIbI KOMITBIOTED U B CIy4ae HEOOXOIMMOCTH 3aMEHSFOT HCUCIIPABHBIC KOMIIOHCHTHI.

TecTHPOBIINKY HAPABISIIOT PE3yJIbTAThl TECTUPOBAHUSI UCIIETYEPY, KOTOPBII HA OCHOBaHUH 3TOW MH(pOpMAINU
NPUHUMAET PElIeHHUEe O Mepe/iaue KOMIIBIOTEPOB, COOTBETCTBYIOIIHMX IPYIIe 3aKa30B, Ha OTrpy3ky. 1. Ha ocHoBe aToii
nH(OPMAIUY BHECUTE HOBbIE paOOThI U CTpeiku (Tadim. 4.3.1 n 4.3.2).

Tabnuya 4.3.1. Pabomut duazpammel dekomnosuyuu A2



Activity Name Activity Definition
OrcnexuBanue pacnucadus  |IIpocMOTp 3aKa30B, yCTAHOBKA PacITHCAHMA

H yrpaBlicHHe cOOpKO¥ BBINOJHEHHSA 3aKa30B, IPOCMOTP Pe3yJIbTATOB
U TECTHPOBaHUEM TECTHpPOBaHusA, OPMHUPOBAHKE IPYIIT 32Ka30B
|Ha cOOpKy ¥ OTTPY3KY
CHopka HaCTOIBHBIX C60opka HAaCTOJIBHBIX KOMIIBIOTEPOB
KOMIILIOTEPOB B COOTBETCTBHH C HHCTPYKUHUAMH /
¥ YKa3aHUAMH JUCIIeTYepa
C6opxa HOyTOYKOB C6opka HOyTOYKOB B COOTBETCTBHH

C MHCTPYKIMSAMH M YKa3aHUSMH JUCIIETIEpa
TecrupoBanue koMnsioTepos | TecTHpoBaHKe KOMIIBIOTEPOB W KOMIIOHEHTOB.
. 3ameHa HepaboTaIOIMX KOMIOHEHTOB

(A rrow lArrow Dest. iArrow Dest.
Source Type

O ¥ P
MPOMIBONCTBCH- |pacancanmix »

Input
Hacroasase Chopxa Output
KOMOLMIOTCPSH! [HACTONRITEIX
KOMITIIOTCPOB
Hoyroyxu ICoopxs Output I TecTposasme  |Input
HOYTOYXKOS ¥
| Mochanism_[Chopxa —_ |Mecchanism |
Tabnuya 4.3.2. Cmpenxu ouazpammol Oexomnosuyuu A2
[ Arrow Name  |Arrow Source Arrow Arrow Dest. (A rrow Dest.
|Source Type Type
Ilepconan HACTOARMHBIX

Tepia
l1a oTrpyIxy

2. TyHHenupy#HTe U CBSHKUTE HA BEPXHEM YPOBHE IPAaHMYHbIE CTPEJIKH, €CIIM 3TO HE00X0AnMO. Pe3ynbraT BEIIOIHEHHS
yopaxxHeHus 3 1mokasaH Ha puc. 4.3.1.



Mpaswna c6opky U ammnmm DORNTE
~ [TecTMpOS ik ~~  oMnuiTepol

e ZZ  waompyay

Pesynbrars!

|

Puc. 4.3.1. Pe3yrbmam 6b1noHeH s,

JlaGoparopuas pabora 4. Cosganue auarpaMmsl y310B. Cosnanre FEO. nuarpammel. PaciiernieHye v CausHue MOJIEIEN.

COSgaHI/Ie AarpaMmael y3J10B.

Bri6epure mento Diagram/Add Node Tree. B nepsom nuanore ruga Node Tree Wizard BHecuTe NMS IHarpaMMBbl, YKaXKHUTE
JarpaMMy KOpHsI IepeBa M KOJIMYECTBO ypoBHeH (puc. 4.4.1).

Puc. 4.4.1. Ilepswiii ouanoe euoa Node Tree Wizard

2. Bo BTOpoM nuanore ycTaHOBHTE OIILIUH, Kak Ha puc. 4.4.2.

e Tree Wizaid - Step 2 of 2

Puc. 4.4.2. Bmopou ouanoez 2uda Node Tree Wizard

enkuute mo Finish. Co3naercs quarpamMma nepesa y3iaoB. Pe3ynbTaT MOXKHO MOcMOTpeTh Ha puc. 4.4.3.



AeRATeNbHOCTL KOMNaHWM

2]
CGopxa m
ankermr || Tecrwpomanme | | SRR
KOMMBIOTEPOS
1 2 3

© OrcnexusarHue
pacnucaHma u
ynpasneHus
cGOpPKOM 1
TecTUpoBaHMem

o C6opka
HaCcTONbHBIX
KOMNbioTepoE

© C6opka
HoyTOyKoB

© TecTupoEaHue
KOMNBIOTEPOS

Puc. 4.4.3. Jluaepamma oepesa y3106

JuarpaMmy siepeBa y3710B MOXHO MOJU(UIIMPOBaTh. HWKHUI ypoBEeHb MOXKET OBITh 0TOOpakeH He B BUJIE CITHCKA, a B
BH/JIE IIPSIMOYTOJIbHUKOB, TaK 7K€ KaK U BEpXHUE YPOBHHU.

Juist MomudUKaMy 1MarpaMMbl PABOM KHOTIKOM MBIIIN MIETKHUTE [0 CBOOOIHOMY MECTY, HE 3aHATOMY 00bEKTaMHU,
BeiOepute MeHio Node tree Diagram Properties u Bo Bxiazake Style quanora Node Tree Properties otkirouunre onuuto Bullet
Last Level. lllenxuaute mo OK. Pe3ynpraT moka3aH Ha puc. 4.4.4.

[eATenbHOCTL KOMMaHuu
0

C6opka u
n Orrpys
wapkemr | | TecTpoBawe | | TRV
KOMMbIOTePOs
Orcnexusarve
pacnmcaHua 1 C6opka
ynpasneHve HaCTONbHbIX Hoccopmég I‘::::?;’;a’:‘..
cBOpKO# M KOMMbLIOTePOB YTEyK P
TecTHMpoOBaHuUeM
1 2 3 4
Puc. 4.4.4. Pesynomam vinoyiHenusi ynpaxcuenus 4
Coznanue FEO. JlnarpamMmbl

[Ipeamnonoxum, 4To NpH 00CYKICHNH OM3HEC-TIPOLIECCOB BO3HUKIIA HEOOXOJMMOCTh JIETAILHO PACCMOTPETh
B3auMo/ielicTBUE padboThl "Cohopra u mecmupoganue Komnviomepos" ¢ npyruMu padbotamu. YToObI HE TOPTUTH AUATPAMMY
Jexkomro3unuy, coznaiite FEO-nuarpammy, Ha KOTOpoi OyIyT TONBKO cTpesiku pabotsl "Chopra u mecmuposanue
Komnvromepog ".

Bri6epure nmysnkr mento Diagram/Add FEO Diagram.
B muanore Add New FEO Diagram Bri6epute Tin u BHecute uMms auarpammsl FEO. Illenxaure mo OK.

Jnst onpenenenns quarpammbl ieperigute B Diagram/Diagram Properties u Bo Bkitagke Diagram Text BHecuTe
OTNpENEIIECHUE.

Vnanure numnue crpenku Ha quarpamme FEO. PesynbraT nokasan Ha puc. 4.5.1.



PeaynsTarsl ‘l

Puc. 4.5.1. Juaepamma FEO

Jlns nepexona Mexkay CTaHAAPTHOM AuarpaMmoli, nepeBoM y3i10B U FEO ucnons3yiiTe KHOIKY

Ha TaJINTPE UHCTPYMEHTOB.
Pacwennenue u cnuanue mooenei

Pacmensienne Mmoaesn

[epeiinure Ha nuarpammy AO. [IpaBoii KHONIKOH MBI LIETKHUTE 0 padote "Coopka u mecmuposanue
Komnviomepog' v BeiOepute Split model.

sphit Options

Puc. 4.6.1. Juanoe Split Option

B auanore Split Option BHecuTe uMst HOBo# Mozenu "COopka 1 TECTUPOBAaHHE KOMITBIOTEPOB", yCTAHOBUTE OIIHH, KaK Ha
pucynke, u menkuaute mo OK (puc. 4.6.1).

IMocmoTtpuTe Ha pe3ynbTatr: B Model Explorer mosiBiiace HoBast MoJielib, a Ha quarpamMme AO mogenu "JlesaTenbHOCTh
KOMITaHWU" MOSIBUIIACH CTpeJiKa BbI3oBa ""Coopka u mecmuposanue Komnoviomepos''

JaiiTe B MOJEIH 1 TECTUPOBAHU MIILIOTEPOB" HOB Tpel eucnpagnvle KOMnonenmaol"'.
Co3spaiite oxenu "COopka ¥ TECTUPOBAHUE KO 10TepOB" HOBYIO CTpeIKy '"He ". Ha

nuarpamMme AO 370 OyneT rpaHHUYHAas CTpEJKa BhIXo/a, Ha auarpamme AO - rpaHIYHAs CTpeJKa BbIXoza oT pabot ""Coopka

Hacmoabhvix Komnviomepos'', ""Tecmuposanue komnviomepos''n ""Céoopxa noymoykos'.

2.BHecute cBOMCTBAa HOBOW MOJENH:

Time Frame: AS-IS;

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

Viewpoint: HauaneHuK oTIeNA;

Definition: Monenb co3naercst Juist WIUTIOCTpALMK BO3MOXKHOCTEH BPwin no paciierieHuio n ciausHuio Moaenen

Scope: PaboThI 110 NOIy4eHNIO KOMIUIEKTYIOLIUX U OTIIPaBKE TOTOBOI MPOIYKIINH.



3.JlekoMII03MpYy#iTe KOHTEKCTHYIO paboTy Ha 3 pabots! (Tad:. 4.11.1).

Tabnuya 4.11.1. Jlekomnosuyus pabomer "Omepyska u noayuerue"

Activity Name Activity Definition

Honyuuts kommnexryiomme  |Ousuyeckn TIOJIY4HTh KOMIUIEKTYIOIHE

Y CeNaTh COOTBETCTBYIONIME 3aIIHCH

B MH()OPMALIMOHHOM CHCTEME

Hoctasuts kommiextyiomme (JocTaBuTh KOMILICKTYIONHeE cOopmmkam

M TECTHPOBLIMKAM

Orrpysurs ToBap 1 Bosspar  |OTrpysuts TOBAp KJIMEHTaM M HEHCIIPaBHEIE
KOMIIOHEHTHI (BO3BPAT) MOCTABIIMKAM

CBspKUTE TpaHUYHBIE CTPEJIKH, KaK MMoKa3aHo Ha puc. 4.11.1.

IIpasuxa W mpoleRyps

oy e
KOMIUIRKTYIOLLIE

.

Puc. 4.11.1. Buympennue cmpenxu na oekomnosuyuu pabomsr "Omepyska u nonyuenue"
5. Brecute cienyroline BHYTPEHHNE U IPaHUYHbIE cTpeku (Tabim. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuunvle cmpenku Ha 0ekomnosuyuu pabomel "Omepyska u nonyuenue"

(Arrow Name Arrow Definition

Bo3Bpar nocTaBmMKY HewucnpaBHble KOMIIOHEHTSI

KoMmnoHeHTs! Buibepume nazeéanue u3 cnucka (croeaps)

KOoMIIOHEHTHI OT MOCTaBIIMKA

TIpoBepeHHbIE KOMIIOHEHTBI IIpoBepeHHbIE ¥ IOArOTOBJICHHBIE JUIA
nepesa4n cOOpIMKaM U TECTUPOBIIMKAM
KOMITOHEHTBI

6. Tynnenupyiite rpanuunsle ctpenku (Resolve Border Arrow). PesynbTat BBIIOJIHEHUS yIpasKHEHHsI TOKa3aH Ha PHC.
411.2.



ROMIBIOTERRE By rasreporan CHOTEMA NOCTREIRAOCY

Puc. 4.11.2. Pesynomam evinonnenus ynpasicnenus 11

Cansinue MoaeJIu

1.Ilepeitaure B Mozens "JlesTenpHocTh kKomnanuu". Ha quarpamme AO menkHUTE NpaBoi KHOIKOM MBIIIH 1O
pabote "Omepyska u nonyuenue".

B konTekcTHOM MeHIo BeiOepute Merge Model. B mosiBuBmemcs quanore Merge Model ycranoBute onmmto Cut/Paste
entire dictionaries u menkuaute mo OK.

OOparuTe BHUMaHUE, YTO Y paboThl ""Omepy3ka u notyuenue'’ vicuesna CTpeiika BbI30Ba U MOSIBUIACH HOBAsI
JIEKOMTIO3UIIHSL.

TosBUIINCH HOBBIE CTPENIKHU C KBaJPaTHBIMU cKoOKamu. Tyruenupyiite atu crpenku (Resolve Border Arrow).

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

pasuna u npougAYPsI
Mpopaxuy [orcbHam [Pesynsrarst
in MapKeTUHr "
1 / Mp P
Jaxassi ot st £
Cbopxau
TetTMPOBaHME
XOMNLIOTEPOR Heucnpasiie
- KOMNOHEHTBL Bosopar
pis KOMITBI0TEPSI
NOCTaBUPN® OTrpyaKa M
; nomyenie e
KomMnosenTsr
Eyxrantepcxan
cucrema

JlabopatopHas pa6ota 5. Co3nanue nuarpamMmel IDEF3. Co3nanue ciieHapus. Co3aHue OTYETOB.

Cosnanne nuarpammer IDEF3

1. Ilepeiinute Ha quarpaMMy A2 u gekomrosupyiire padory "Coopka HacTOMBHBIX KoMIBIOTEpOB". B muasnore Activity Box
Count (puc. 4.7.1) ycranoBure uncio padbot 4 u Horaruio IDEF3.



Achivity Box Count

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

Bosnukaet muarpamma IDEF3, conepxkamas padotsr (UOW). [IpaBoii KHOIIKOWM MBIIIH IIETKHUTE TI0 paboTe, BEIOCPUTE B
KOHTEKCTHOM MeHI0 Name U BHecuTe uMs pabotsl "Ilodzomoexa komnonenmog'. 3atem Bo Brianke Definition BHecuTe
onpenenenue "[loaroraBamBaroTCcs Bce KOMIOHEHTHI KOMIIBIOTEpA COTIIacHO crienndukanun 3akasza". 2. Bo skragke UOW
BHECHUTE CBOUCTBA paboThI (Tabm. 4.7.1).

Tabnuya 4.7.1. Ceoiicmea UOW

Objects KOMIOHEHTEI: BHHYECTEPEI, KOPITYCa, MATEPHHCKHUE
IUIATH], BUICOKAPTEI, 3BYKOBBIE KapThI, AHCKOBOIE!
CD-ROM u ¢rormu, MOJIEMBI, IPOrPAMMHOE

obecnieuenue

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

Constrains VYeranoBka MogeMa TpebyeT yCTaHOBKH

JIONIOJHATEABHOrO POrPAMMHOTO 00eceyeHHs

3.Buecute B nuarpammy eie 3 pabothl (kHomKa |

Brecute nmena pador:

Ycemanoexka mamepunckoit nnamot u eunuecmepa;

Ycemanoexka mooema;

Yemanoexa ouckosoda CD-ROM;

Yemanoeka ¢pnonnu- ouckosooa;

Hucmannayus onepayuonnoil cucmemoly

Hucmannayus 00noHumenbHo20 npoZpammnozo obecneyenus.

4.C noMOoIIbI0 KHOIKU

— _ TaJHUTPBI HHCTPYMEHTOB CO3JalTe 00BEKT CChUIKH. BHecuTe nms 00bekTa BHEIIHEH cebTku "Komnonenmaut"'.
CBSDKHTE CTPEJKOH 00BEKT CChUIKU U paboty "Ilodzomoexa komnonenm''.

5.Cespxute cTpenkoit pabotsl "Ilodzomoexa komnonenmog” (Beixon) u "' Yemanoska mamepunckoi naamol u
sunuecmepa'". VIzmenure ctuiib crpeiku Ha Object Flow.



B IDEF3 uMst cTpenku MOXXET OTCYTCTBOBATh, X0Ts BPwin mokaspIBaeT oTCyTCTBHE MMEHHM Kak OIIMOKY. Pe3ynprar
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. Pesynomam cozoanus VOW u obvexma ccolaku
6. C moMOIIbI0 KHOIIKU

i T—

«» Ha TAJIUTPE MHCTPYMEHTOB BHECHTE JIBa MIEPEKPECTKA THIA "aCHHXPOHHOE WK M CBSKHUTE PAOOTHI C MEPEKPECTKAMH,
Kak TMoKa3aHo Ha puc. 4.7.3.

YeraHoeka
tdnonnu-

Auckoeoda
A4S

-/I CUCTEMEI
YcTaHoeka

VeraHoeka AWcKoBoAa
MaTERUHCKOM m CD-ROM
1 nnately 1 = 3

sUHYecTePa

P

212 |

YeraHoska |
Mogema

T -

3

Puc. 4.7.3. Juaepamma IDEF3 nocne co30anus nepekpecmkos

7. IIpaBoii KHOTIKOH IIEIKHUTE IO IMIEPEKPECTKY I pa3BeTBieHus (fan-out), BeIOepuTe Name u BHECHUTE
uMs ""Komnonenmol, mpedyemolte 6 cneyugurkayuu zaxaza'’

CosnaiiTe nBa nepekpectka tumna uckimodaromero "MJIN" u cBsxuTe paboThI, Kak MoKa3aHo Ha puc. 4.7.4.

YcraHoska
KomnoxeHTbl nonnu- 1 4
AuckoBoAa Wkctannayma
< | i onepayuoHHoN
J g2 cucTemsl
-
YcraHoska
- Vi
Togrormen | | oo | o1 | Acteson
KOMMOHEHTOB |, ~ -on ' CD-ROM
! L BUHYecTepa sl |
2 |
YcraHoska
»  Moaema |
4 S
WncTannauyma
AONONHUTENbHOTO
nporpamMmHoro
ofecneyexus
1 |

Puc. 4.7.4. Pe3ynomam evinonnenus ynpasicHenus 7

Coznianue clieHapust



1.Bei6epure mynkt meHto Diagram/Add IDEF3 Scenario.
Co3snaiite nuarpammy crieHapust Ha ocHoBe auarpammbl IDEF3 "COopka HacToNbHBIX KOMIbIOTEpOB" (A22.1).

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

KomnoHeHTs!
7
Uncrannauma
[’ YeraHosxa onepayMoHHon
YcraHoska Ma CUCTeMBI
MoaroToska MaTEPUHCKOR : 5
KOMMOHOHTOB |—»n nnarhl M T
1 | BUHUeCTepa |
" I MporpamMmHoe

WHcTannauus AononHUTenbHoro
nporpammHoro obecneyeHnn

1 l

Puc. 4.8.1. Pe3ynomam evinonnenus

Co3ganue 0TYETOB

Co3zdanue omuemos ¢ BPwin.
BerpoeHnble MIAGI0HBI OTYETOB.
CyecTByeT Tpu criocoba co3aanus otuetoB B BPwin 4.0:
C IOMOLIbIO BCTPOCHHBIX IJ_Ia6J'IOHOB;
¢ momomnipio Report Template Builder;
¢ nomotso RPTwin.

Jtst co3aaHust 0TYETOB MO0 (HYHKIMOHATEHOM MOJIEITH MOYKHO TAKKe MCIIOJIb30BaTh FE€HEPATOPhI OTYETOB TPETHUX (HHpPM,
nanpumep Crystal Reports.

OTueTsl Ha OCHOBE BCTPOCHHBIX IAOJIOHOB MOKHO CO3/1aTh, BEIOpaB 3 MeHio Tools/Reports HeoOX0AUMBIi THIT ITa0JI0HA.
Bcero nmeercs ceMb THIOB Ia0JIOHOB OTYETOB!

Model Report. OT0T 0TUeT yke ynomuHaics B 1.2.1. OH BKIIt09aeT HHOOPMAIHIO 0 KOHTEKCTE MOJICITH - UMST MOJCIIH,
TOYKY 3peHUsl, 00J1aCTh, LENb, IMS aBTOPA, JaTy CO3IAHUS U JIp.

Diagram Report. OTueT mo KOHKpeTHOW Auarpamme. BkirodaeT crmucok 0OBeKTOB: padoT, CTPEIOK, XPAHWINI JaHHBIX,
BHEIIHUX CCBUIOK H T. [I.

Diagram Object Report. Hanbonee monHbli ot4eT o Moaenn. MokeT BKIIIOYATh MTOJHBIH CIIMCOK 00BEKTOB MOJIENIN: pador,
CTPENOK C YKa3aHUEM UX THIA U JIP. - U CBOUCTBA, ONIPEEIieMbIE TI0Ib30BaTENEM.

Activity Cost Report. OTdeT 0 pe3ynpraTax CTOMMOCTHOTO aHaiu3a. byner paccMoTpeH Hixe.

Arrow Report. OTder no ctpenkaMm. MoxeT coaepxkaTh HH)OpMAIHIO U3 CIIOBaps CTPENOK, HH(popMaIuio o pabore-
HCTOYHHKE, pabOTe-HA3HAYCHUH CTPEIKH U MH(POPMAIMIO O PA3BETBICHUH U CIMSHHU CTPEJIOK.

DataUsage Report. Otuer o pe3ynbraTax CBsI3bIBaHUS MOJENIU IPOLECCOB U Mojenu AaHHbIX. (Byner paccmorpen Huxe.)

Model Consistency Report. Ot4ert, conepKaniuii CIUCOK CHHTAKCUYECKUX OIUOO0K MOJICITH.



Cunrakcuyeckue omnbku IDEFO ¢ Touku 3pennst BPwin paznenstorcst Ha Tpu THIIa:
HEPBBIX, 3TO OMINOKH, KOTOpble BPWin BEIIBUTE HE B COCTOSTHHU.

Hamnpumep, cunrakcuc IDEFO TpeGyert, 4To0BI Mt pabOThI OBUIO BHIPAXKEHO OTIIIATOJILHBIM

cymiecTBUTENBHBIM ("H320mosnenue uzdenus”, "Obcayacusanue kiuenma”, "Boinucka cuema” u T. 1.), @ UMsI CTPEIKH
TakXKe TOJDKHO OBITH BRIPAXKEHO CYIIECTBUTENBEHEIM. BPWin He mo3BossieT aHann3upOBaTh CHHTAKCHC €CTECTBEHHOTO S3bIKa
(aHrIHIIC KOTO M PYCCKOT0) M CMBIC UMEH 0O0BEKTOB ¥ [TO3TOMY UTHOPUPYET OIMUOKH 3TOTO TUMA. BEISBICHUE TaKUX
OINUOOK - py4Has paboTa, KOTOPAs JIOKUTCS Ha IUICUM aHAJUTUKOB M JOJDKHA KOHTPOJIHUPOBATHCS PYKOBOAUTEIIEM POCKTA.

Omm6xu BToporo turna BPwin mpocto He nonyckaeTr. Hampumep, kaskaas rpaHb paboThI MpeqHa3HAYCHA IS
OTIpe/IeIICHHOTO THIIa cTpesiok. BPwin mpocTo He mo3BonuT co3naTth Ha nuarpamMe IDEF(Q BHYTpeHHIOIO CTpEIKY,
BBIXOASALIYIO U3 JIEBOW TPaHH PaOOTHI X BXOSIIYIO B IPABYIO TPaHb.

Tpernit Tun ommb60ox BPwin nmo3somnsier nomyctutp, HO neTeKTHpyeT UX. [10THBIH UX CHMCOK MOYKHO IOJYYUTh B OTYETE
Model Consistency Report. Crincok ommboK MOKET CoAepsKaTh, HalpruMep, HeMMEHOBaHHbIE paboThI M cTpenku (unnamed
arrow, unnamed activity), HecBs3aHHBIE cTpenku (unconnected border arrow), HepasperieHHbIe cTpenku (unresolved (square
tunneled) arrow connections) u 1. 1. [Ipumep otaera Model Consistency Report .

[Ipu BeIOOpE ITyHKTa MEHIO, KOTOPBIH COOTBETCTBYET KAKOMY-THOO OTUETY, MOSBIIACTCS TUATOT HACTPOWKHN oTdeTa. Jis
KaXX/I0TO U3 CEMH TUIIOB OTYETOB OH BBITJIIUT NMO-cBoeMy. PaccMoTpuM TunuaHeIi quanor Arrow Report .

PackpriBatomuiicst ciucok Standart Reports mo3BosisieT BEIOpaTh 0OJIMH U3 CTaHAAPTHBIX 0T4eTOB. CTaHIAPTHBIN OTYET - 3TO
3allOMHHAeMasi KOMOMHALUS MIepeKITtodaTeNiel, JIaKKOB U IPYTHX 3JIEMEHTOB YIIpaBJIeHH Ananora. Jns coznanus
COOCTBEHHOTO CTAHJIapPTHOTO OTYETa HEOOXOANMO 3a/1aTh OIIIMY OTYETa, BBECTH MMs OTUYETa B II0JIE€ CIIMCKa BEIOOpA 1
IeTKHYTH 0 KHOTKe New. BPwin coxpanser nHpopmanuio o ctangapTHOM otdete B (aitmie BPWINRPT.INI. Bee
orpejeneHus 3Toro ¢aiiia JocTynHbl 13 Jr000i Moenu. ENMHCTBEHHOE OrpaHHyYeHUe - CBOMCTBA, ONpeaessieMble
nosb3oBareneM (User-Defined Properties). Onu coxpaHsIIOTCS B BHE yKa3aTelsl U I03TOMY JAOCTYITHBI TOJIBKO U3 "poHOI"
Monenu. CTaHIapTHEIM 0TYeT MOKHO M3MeHHTH (kHomka Update) mim ymanuth (kHOTIKA Delete).

B mpaBoM BepxHEM yTriIy Auanora HaxoJUTCS TPYINa YIpaBIIONINX 3JIEMEHTOB Ui BeIOOpa (popmaTa oTuera. JlocTynHBI
cnenyroriue GopMarh:

Labeled - oT4eTsl BKIHOYAIOT METKY TIOJIS, 3aTEM, B CIEAYIOIIENH CTPOKE, TIEYATAETCS COAEPKUMOE MOJIS;
Fixed Column - kaxmoe moJe mneyaraercs B COOCTBEHHON KOJIOHKE;

Tab-Comma Delimited - kaxgoe mosne neyaraercsi B COOCTBEHHOM KOJMOHKe. KOJOHKH pa3essiFoTCsl 3HAKOM TaOYIISIHK HITH
3aISTBIMU;

DDE Table - gaunsie nepematotces mo npotokony DDE B nmpunoxenne, Hanpumep B MS Word unu Excel;

RPTwin - otuer co3maercs B hopmare RPTwin - crienmanin3upoBaHHOTO TeHEPaTOpa OTYETOB, KOTOPBIN BXOJHUT B TOCTABKY
BPwin.

Onmus Ordering (Ha OT4eTe IO CTPENKAM OTCYTCTBYET) COPTUPYET JAHHBIC TI0 KAKOMY-JIH00 3HAYCHUIO.
Omnuust Multi-Valued Format perynupyet BbIBO/I [0JI€H B OTYETE [IPU TPYIIUPOBKE JaHHBIX:

Repeating Group - geranbHbIC aHHBIC OOBEIMHSIOTCS B OHO MOJIC, MEXKIy 3HAYCHUSIMH BCTABIISIETCS +.
Filled — nyGnupoBanue TaHHBIX IS KaXKI0TO 3arojI0BKa MPYIIIIE;

Header (ommus mo ymMoI9aHHIO) - IeYaTaeTcs 3ar0J0BOK TPYIIIIEL, 3aTEM - AeTalbHas HH)OpMAITH.

Co3nanue oTueToB ¢ momouibio Report Template Builder

CoOGCTBEHHBIH A0I0H OTYETa MOYKHO CO3JaTh ¢ MOMOIIbIo auanora Report Template Builder. ITyukr mento Tools/Reports
Builder Bri3eiBaer nuanor Report Templates (puc. 2.1.3). Knonka New ciiy>uT IJIs CO3IaHHs HOBOT'O [1a0JIOHa, KHOIIKA
Edit - wis penakruposanus cymectyroniero. Crimcox Beibopa Output Type mossosser 3a1ath GopMar pe3ysbTaTa



BBINOJHEHMS oT4eTa. OT4eT MOKeT ObITh SKCHOpTHpOoBaH B TekcToBbIl popmar, RTF u HTML. Kuonka Run nossosser
BBITOJIHUTH OTUET.

Repont rk'ﬂw{ﬂ.ef'-:»

Puc. 2.1.3. Juanoe Report Templates

emaox mo kHonke New win Edit BeI3piBaeT auanor quanora Report Template Builder (puc. 2.1.4).

Puc. 2.1.4. [Juanoe Report Template Builder
CMBICIT KHOTIOK TTaHeH yrpasieHus quaitora Report Template Builder mpusenen B ta6m. 2.1.1.

Huanor Report Template Builder comep»uT JBa criMcka ¥ IaHellb FHCTPYMEHTOB. B J1eBoii 4acTH Uasiora coiep uTcs
CIIMCOK TUITOB OOBEKTOB MOJIEIIH, B IIPABOi - CITHCOK CEKLHI 0TYETa U CBOWCTB OOBEKTOB, BKIFOYCHHBIX B OTUET.

Tabnuya 2.1.1. Knonku nanenu ynpasnenus ouanoea Report Template Builder (cresa nanpaso)

Knonka Ilpeonasnauenue




Co3narh HOBBIH 1a0I0H

OTKpBITh CYNIECTBYIOIINH MAa0I0H

Coxpanants mabioH. Ecny mabioH coxpaHseTcst BHEpPBBIE, IpeIaraeTcsi BHECTH UMs IIa0ioHa

BreImmomHUTE 0TYET

Brr3oB muanora Properties

Y aneHue myHKTa OT4eTa

I[JIS[ CO3J1aHUA HOBOI1 CEKIIMH OT4YECTa HeO6XOI[I/IMO BBIGpaTL THI 00BEKTA MOJCIIN U IICJIKHYTH IO KHOIIKE

ITo yMOMYaHHIO B OTYET BKIFOYACTCS TOJBKO UMs 00beKkTa. i BKIFOUEHHS PYTUX CBOMCTB HEOOXOIMMO C MTOMOIIBIO
Mmento Edit/Properties uiu COOTBETCTBYIOIICH KHOIKH Ha TAHEIM HHCTPYMEHTOB BBI3BaTh auayior Properties (puc. 2.1.5).
Bruagka Property Tree mo3BoJIsieT BKIFOUHTH B OTYET CBOMCTBO OOBEKTA, a BKiIaAka Table -cTwib, pasmep u IBET MpHUPTA.
B 3aBHCHMOCTH OT THITa peJaKTHPyeMOro 00BEKTa quajor Properties MOKET HUMETh JOMOTHUTENbHBIC BKIIAIKH.

Puc. 2.1.5. Juanoe Properties

B pe3ynbTaTe BBIIIOIHEHHS OTYET SKCIIOPTHPYeTCs 100 B TekcToBBIN (aitn popmara RTF unu B daiin popmara HTML
(puc. 2.1.6).



t Repon

Components

Puc. 2.1.6. Pesynomam evinonnenus omuema

Jlaboparopuas pabora 6. CTOMMOCTHOM aHAIN3.

B muanore Model Properties (Bei3biBactcs u3 meHto Mode/Model Properties) Bo Bkiaake ABC Units (puc. 4.9.1)
YCTaHOBHUTE €IWHUIIBI H3MEPEHHS ICHET ¥ BPEMEHN — PYOJIHM ¥ YacChl.

Model Properties

Puc. 4.9.1. Bxnaoka ABC Units ouaroza Model Properties

Iepetigure B Dictionary/Cost Center u B nuanore Cost Center Dictionary BHeCHTe Ha3BaHHE U OIPEICICHUE IICHTPOB
3arpar (Tabu. 4.9.1).

Tabnuya 4.9.1. Lenmpuol 3ampam ABC



Lenmp sampam | Onpedenenue
Ynpasnenue 3aTpaTsl Ha ynpaBJicHHeE, CBA3AHHBIE C COCTABICHHEM
‘| rpaduxa pabor, popMupoBaHUEeM NapTHi KOMIBIOTEPOB,
KOHTpOJIeM Hajl COOPKO#H ¥ TECTHPOBAHHEM
Pabouas cuna 3atpars! Ha onuiaTy pabo4uXx, 3aHATHIX COOPKOMH
- U TECTHPOBAHHEM KOMITBIOTEPOB
KoMoHneHTHI 3aTpaThl Ha 3aKYNKY KOMIIOHEHTOB

Jlnst oTOOpaKeHHs1 CTOMMOCTH KaX0# paboThl B HIKHEM JIEBOM YIJIy NPSAMOYToJibHUKa nepeiiante B8 Mmerro Model/Model
Properties u Bo Bknazake Display nuamora Model Properties Bxkitouunte onmuio ABC Data (puc. 4.9.2).

Puc. 4.9.2. Bxnaoka Display ouanoza Model Properties
Jist oToOpaXkeHust YaCTOThI WK IIPOAOIDKUTEILHOCTH Pa0OThI Mepekirounte pagiuokHonky B rpynmne ABC Units.

Jlnst Ha3HAYCHUS CTOMMOCTH paboTe ClieyeT MEIKHYTh IO Heil PaBoi KHOMKOW MBIIIN U BEIOPATh B KOHTEKCTHOM MEHIO
Cost (puc. 4.9.3).

Activily Properties

Puc. 4.9.3. Bxnaoka 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, |Frequenc,
Center denb g
Cost, pyb.
Or1cnexuBadue Ynpasienue 500,00 1,00 1,00
PACIHCaHuA ¥ YIIPaBJIeHHe
cOopKo# ¥ TECTUPOBAHHEM
C6opka HaCTONLHEIX Pabouas cuna 100,00 1,00 12,00
KOMITBIOTEPOB
KommnonenTs 16000,00
Coopka HOyTOYKOB PaGouas cuna (140,00 1,00 20,00
Komnonentsr  [28000,00
TecTupoBanue Pabouas cuna (60,00 1,00 32,00
KOMITBEOTEPOB

ITocMoTpuTe pe3ynbTaT - CTOMMOCTH PabOTHI BepXHero ypoBHs (puc. 4.9.4).

-
Cbopkaun [~
TecTmpoBaHue

KOMNbIoTEpoB
585 620 p. 2

)

Puc. 4.9.4. Omobpasicenue cmoumocmu 8 HUNCHEM JIeBOM Yy NPAMOY20IbHUKA pabOombl

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

Activity Name ftctiuity Cost Cost CenterCost Center Cost

<PY.0ub)(Py6.nb)

Coopka u TecrupoBanue 585 620,00
Kommnonentn1579 200,

80 KOMIIBIOTEPOB

Pa6ouas cu1as 920,08
Yupasienue500,00

OrcaexnBanue pacnucanus 500,00
Ynpasiaenue500,08

Coopka nacroanubix1 700,00
Komnonenrsil 600,

88 xomnbHOTEPOB

Pa6ouas cm1al00,08

JlaboparopHas pa6ora 7. Ucnonb3zoBanue kareropuii UDP.

[epetinure B Mento Dictionary/UDP Keywords u 8 auamore UDP Keyword

List Buecure xirouensie cosa UDP (puc. 4.10.1):

Pacxon pecypcos;

JoxymeHTanus;



WudopmanmonHas cucrema.

UDP Keyword Dictionary

Puc. 4.10.1. Cnosapb knoueswvix cnog UDP
Co3zpnaiire UDP. [lns storo nepeiiaure B Dictionary/UDP u B cnoBape BHecute ums UDP, nanpumep "Tlpunoxenne".

Just UDP tuna List Heo6xoammo B moste Value 3amate cricok 3HaueHuit. s UDP - "[Ipunoxenne". BHecure 3HaueHHE
"Monyne opopmieHns 3aka 30B" (puc. 4.10.2).

Winwad DE samplel doc

Jarpnonenns okpymaOMeR cpeatd | Boicosoe Text List (Single selection]
Dus Buicoxos
Cpeanze

Moropus uswesenus ""'M‘rﬁ"'“""'”"’nmq_'fiié' cite
Tipuaoxesne 0QOpMnENIA 3akeson  Text List [Multile selections) Midopmamomas cHeTens

Maaumes npoteayp clopriu W now:
Maayne CozaaHa 4 KOHIPOAR P
Maaum wera xomanexTyowm U

——Y T IR 0 a0 e e B b e o o i £ AT E Y 1S ATEEIA N 10 et

Puc. 4.10.2. Crosapb UDP

3areM BHecUTe Jpyrue 3HaYeHus B coorBeTcTBHH ¢ Tadi. 4.10.1. Jnsa nogxmouenns k UDP xiroueBoro ciopa nepeianre K
moiro Keyword ¥ menkHuTe 1o moJiro BeIOOpa.

Tabnuya 4.10.1. Haumenosanue u ceovicmea UDP



Haumenoea- | Tun 3nayenue Knmioyesoe
nue UDP Cno6o
Ipunoxe- Text List Moays odopMmieHns 3aKa30B. Hudopma-
HUSA (Multiple [ Moayns co3faHus ¥ KOHTPOJIS HHOHHAsA
Selection) | pacnucanus BemonHeHHs pabor. | cucrema
| Monyns yuera KOMIJIEKTYIOIIHX
uobopynosanns.
Moayns nponenyp c6opkn
I & ¥ TOMCKA HeHCTIPABHOCTEH

Jomomuu- Command . | Winword. EXE samplel.doc Joxymen-
TebHas List ‘Winword EXE sample2.doc | tamms =~
JIOKyMEH- POWERPNT.EXE sample3.ppt '
Wcropus | Paragraph Joxymen-
u3Menenus | Text Talus
3arpssnenne | Text List OueHb BBICOKOE
OKpYKaro- (Single Bricokoe
el cpes Selection) | Cpensee

Huskoe
Pacxon Real Pacxon
3EKTPO- Number pecypcos
JHEPTHU

s HazHaueHnst UDP pabote cnemyeT menKHyTh 0 Hel MpaBoi KHOMKOW MBIIIH U BEIOpaTh B KOHTEKCTHOM MeHi0 UDP.

Iosiensietcs Bknaaka UDP Values nuanora Activity Properties (puc. 4.10.3).

Puc. 4.10.3. Brnaoxa UDP Values ouanoza Activity Properties

Buecute 3nauenus UDP mis pa6or (tabnumna 4.10.2).

Tabnuya 4.10.2. 3nauvenus UDP




Activity [Jononnu-  |IIpunodicenus Hemopu [Pacxo0  '|Jazpasiie-
Name menbHan uUzMeHe- |2neKkmpo- |\Hue
QOKyMeH- HUA aHepauu oxpym‘:;-
mauwi i =
Cbopxa Mopystb yueta 200 (g
HACTOJIBHBIX KOMILIEKTYFOLITHX
KOMIIBIO- u o6opyaoBaHHUs.
Tepor Monyns npoueayp
cOopxH M MoucKa
HEUCTIPABHOCTEN
Activity | Jononnu- |Ipu. Hemop Pacxod |3azpsazne-
Name menoHan u 3. P Hue
doxymer- HuR 72 OKpYy#caro-
mayus weti cpedy,
C6opka Monyns yaeTa 25,00 Cpennece
HOYTOYKOB KOMIUIEKTYFOIIMX
u obopyaoBaHus.
Monyns npouenyp
cOOpKH ¥ MOMCKa
HEHCIPaBHOCTEH
TecTupo- Monyne yaera 40,00 Cpensaee
BaHue KOMIUIEKTYIOIIHUX
KOMITBIO~ u obopynoBanus.
TEpPOB Monyns npouenyp
cOopkHu ¥ moucka
3 HEHCOPaBHOCTEH
Orcnexu- |[Win Monyns cospanus |Mcropua [10,00 Huskoe
Banue pac- |word.EXE |u xoHTpOns H3MEHe-
OHUCaHUSA sample2.doc |pacnucanus HUSL
H ynpagsie- BEINONHEHUS cnemmupu-
aue c6op- pabGot Kanui
KOH m
TECTHpO-
BaHHEM

TTocne Baecenus UDP tuna Command wi Command List mea4ox mo KHOIKe

=

2
MIPUBEJET K 3aIlyCKy MPUIIOKEHHUS.

B muanore Activity Properties menkuute mo kuomnke Filter. B mosiBuBmemcs auanore Diagram object UDP filter (puc.
4.10.4) otximounte KiroueBsle cinoBa "Mupopmarmonnas cucrema'. lllenxante o OK. B pesynerare B auanore Activity
Properties ve 0yayT orodpaxkatscst UDP ¢ kimtoueBbiMu ciioBamu "MHbopMarronHas cucrema'.

ram Object UDP Filtes

Puc. 4.10.4. Jluanoz Diagram object UDP filter

CTpCJIKaM.

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



Bribepure onuun oTyera:

Start from Activity: A2. Coopka 1 TeCTUPOBaHHE KOMIIBIOTEPOB

Number of Levels: 2

User Defined Properties: Pacxo anekTposHeprun

Report Format: RPTwin.

8.1llenkuute mo kHomKe Report. B mosBuBmemcs quanore "Coxpanenue ¢aiina" menkaurte mo kHomke "CoxpaHuTh'.

3amyckaercs reHepatop oTuetoB RPTwin u mosieisiercs quanor New Report. Beioepute tun otuera Columnar (puc.
4.10.5).

LATINUM APTwin - [La

Puc. 4.10.6. Lllabron omuema ¢ RPTwin
HaxxaTre Ha KHOIKY MO3BOJISET IPOCMOTPETh 0T4eT. OTpa3iM B OTYETE CYMMAapPHBIN PacX0/l AJIEKTPOIHEPTHH.

9. Beibepure B MeHto Insert/Formula Field, 3aTem nepemectute mapkep B cexiuto otaera Page Footer, 3atem menkHute
onuH pa3. [Tosnsercs quanor Formula Editor (puc. 4.10.7).



Formula Editor

Puc. 4.10.7. Juanoe Formula Editor
B noxe Formula Brecute Texct ¢popmynsl: Sum ({"Pacxon anekrposnepruu”})

3arem menkauTe mo OK. OTueT mokassiBaeTCs B OKHE mpocMoTpa (puc. 4.10.8). B HIbKHEl yacTH CTpaHHUIIBI PACTIOIOKCHO
CYMMHUpYIOIIEe TI0JIe - Pe3yIbTaT BRIYHUCICHU popmybl (Ha puc. 4.10.8 He BUAHO).

ATINUM RPTwin - [La

Puc. 4.10.8. Oxno npocmompa omuema ¢ RPTwin

JlaGoparopuas pabora 8. Pacimemienne Moaeny. CIMsHue paclielIEHHON MOIENIN ¢ UCXOIHON MOIEIEIO.

1.IMepeiiaure Ha nquarpaMmy AO U HIENKHATE PaBO KHOMKOM MbIIIH 110 padote "Omepyska u noayuenue'. B
KOHTEKCTHOM MeHIo Bbioepute Split Model.

B nmosiBuBmemcst quanore Split Option ycranoBute om0 Enable Merge /Overwrite Option, BHECHTE UMsI HOBOW MOJIEITH -
"Otrpy3ka u nomyuenue" u menkauTe o OK.

OOparuTte BHUMaHUE, 9TO y paboTel ""Omepy3ka u noyyenue' NOSBUIACH CTPEKA BbI30Ba. BPwin co3nan Takke HOBYIO
Mozens "OTrpy3ka 1 nomsydeHue".

2.BHecHTe cBOMCTBa HOBOM MOJIENH:
Time Frame: AS-IS;

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



Viewpoint: HauanpHuk oTnena;

Definition: Monenb co3naercst Juisi HIUTIOCTpALMK BO3MOKHOCTEH BPwin 1o paciensieHnuro 1 ciaussHuio Mojenen
Scope: PaboThI 110 NONMYyYEHNIO KOMIUIEKTYIOLIUX U OTIIPaBKE TOTOBOI MPOIYKIIUH.

3.[lexoMmo3upyiTe KOHTEKCTHYIO paboty Ha 3 paboTsl (Tadm. 4.11.1).

Tabnuya 4.11.1. Jlekomnosuyus pabomsr "Omepyska u noayuenue"

Activity Name Activity Definition

Hony4uts xommnexryomue |Ou3uYecKH HOTy9HTS KOMILIEKTYIOLIHE

Y CAENaTh COOTBETCTBYIOIIUE 3aIHCH

B HHPOPMALIHOHHO# CHCTeME

Hocrasuts kommnekryiomme |loctasuts KOMILIEKTYIOIHe cOopmukam

H TECTHPOBIIHKAM

Orrpysuts ToBap n Bo3spar  |OTrpy3uts TOBap KJIMEHTaM M HEHUCIIPABHEIE
KOMIIOHEHTBHI (BO3BPAT) MOCTABIIUKAM

CBspKUTE T'paHUYHBIE CTPEJIKH, KaK IMoKa3zaHo Ha puc. 4.11.1.

IIpasuxa ¥ mpoleayps

Honysams
KOMIURKTYIOLLDE

HocTasuTs
5] | e
Hewcnpassbie | npo.
mom?( m
CoGpalm\x?b\

KOMOBIOTEPH! | ByxXraxTepcras CHCTeMAa

Puc. 4.11.1. Buympennue cmpenku na dexomnosuyuu pabomut "Omepysxa u nonyuenue”
5. BHecuTe ciepyroline BHyTPSHHUE U IPaHUYHBIE cTpenku (Tadun. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuutvle cmpeaku Ha 0ekomnosuyuu pabomst "Omepyska u nonyuenue"

[ Arrow Name Arrow Definition

Bo3Bpar noCTaBIUKY HewncnpaBHbie KOMIOHEHTHI

KoMIOHEHTH! Buibepume nazganue u3 cnucka (cnoeaps)

KoMIIOHEHTH! OT MOCTaBLIMKA

TIpoBepeHHbIE KOMIIOHEHTBI TIpoBepeHHbIE ¥ MOATOTOBICHHEIE 1K
nepefayu cOOpIMKaM ¥ TECTHPOBIIMKAM
KOMITOHEHTSI

6. Tynnenupyiite rpanuunsle ctpenku (Resolve Border Arrow). PesynbTat BBIOJIHEHUS yIpasKHEHHsI TOKa3aH Ha PHC.
4.11.2.



ROMITBIOTEPB By)xrasmeporan CHOTEMA NOCTEEIROCY

Puc. 4.11.2. Pe3ynomam evinonnenus ynpasxcrenus 11

1.Ilepeitaure B Mozens "JlesTenbHocTh kKoMnanuu'". Ha nuarpamme AO mienkHUTE NpaBoi KHONKOMN MBIIIHU 110
pabore "Omepy3ka u nonyuenue".

B konTekcTHOM MeHIo BEIOepute Merge Model. B mosiBuBmemcs quanore Merge Model ycranoBute onmmto Cut/Paste
entire dictionaries u menxaure mo OK.

OO6paTuTte BHUMaHHE, 4TO y paboThl "Omepy3ka u noayuenue'’ ucuesia CTpeNKa BHI30BA U MOSBUIIACH HOBast
JCKOMIIO3UIIMA.

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

2.Ha nuarpamme AO TyHHEJIUPYHTE U CBSDKUTE CTPEIKU COIIACHO puc. 4.12.1.

Mpasuna u npougaypsl
JBoHM & Mapiemnnrossie
KAMEHTOB T .
Mpogaxu n Pesynsrarst
T "1 mapkemwnr u
i) 1 Mp P
o
Coopxau
TeLTUPOBaHME g
XOMNLIOTEPOR Heuc
oTep npastibie Wedner
KOMIIOHEHTSE CoGpatneie nocrasupy
pics KOMIIBI0TEPSI ;
NOCTABUPNR OTrpyaKa
nomyeHie ooz
| femiSh
Komnosensl
Byxrantepcxan =
cucTeME

Puc. 4.12.1. Pezynomam @vinonnenust ynpasxcuerus 1

JlabopatopHas pa6ota 9. Co3znanue moxenu TO-BE.

Monens TO-BE coznaercst Ha ocHoBe ananu3a Mojenu AS-IS. AHanu3 MOXeT IPOBOJUTHCS Kak 10 (popMabHEIM
IIpU3HaKaM (OTCYTCTBHE BBIXOJOB MJIM YIPABJICHUH Y paboT, OTCYTCTBHE OOPATHBIX CBSI3€H U T. A.), TaK H I10
He(opMasIbHBIM - Ha OCHOBE 3HAaHUH IPEIMETHOH 001acTH.

Jonyctum, B pe3yibraTe aHaIn3a MPUHUMAETCS pEIIEHNE PEOPraHH30BaTh (QYHKIMU IPOU3BOJICTBA U TECTHPOBAHUS
KOMITBIOTEPOB M OCTaBUTH (QyHKIMOHATbHOCTH "IIpodasicu u mapkemunz'' v ""Omepysxa u nonyuenue' noxa 6e3
HU3MEHEHHH.

[IpussiTo pemenne copMUpOBaTh OTIEN AW3alHA, KOTOPHIH T0JDKEH POPMHUPOBATH KOH(PHUTYPAIHIO KOMIBIOTEPOB,
pa3pabaTbIBaTh KOPIIOPATUBHBIC CTAHIAPTHI, TOI0UPATh IPUEMIIEMBIX TIOCTABIINKOB, pa3padaThiBaTh HHCTPYKIIMU MO
cOOpKe, IPOIIeyPhl TECTUPOBAHUS M YCTPAHCHUS HEIOJIAIOK Il BCETO MPOM3BOJICTBEHHOTO OT/CNA.



Pabota "Céopka u mecmuposanue komnviomepog" nomkHa ObITh peopraHu3oBaHa 1 Ha3BaHa "[Ipouszsodcmeo
npoodykma". Bynyt co3nansl pabotsl "Pazpadomams konguzypauuio", "Inanuposame npouszeoocmeo’ u "Coopams
npooykm"'.

PaccmoTtpuM HOBEIE ponu niepcoHana. J{u3aiftHep 1oibkeH pa3pabaThIBaTh CUCTEMY, CTAHAAPTH Ha TIPOAYKIIHIO,
JIOKYMEHTHPOBATh U MIepeIaBaTh CIICU(PUKAINN B OTAET MapKeTHHTa U MpoAaX. OH JTOIDKEH OTIPENeNIATh, KaKie
KOMIIOHCHTHI (ammapaTHbIe ¥ MPOrPaMMHBIC) TOJKHBI 3aKYyIaThCs 11 COOPKU KOMIIBIOTEPOB, 00CCIICUNBATh
JIOKYMEHTAIIUCH U YIPABIATh MPOIeypaMu COOPKH, TECTUPOBAHUS U YCTPAHCHHUS HETIONAIOK.

OyukIun quctierdaepa B padore "Coopka u mecmuposarue Komnotomepos” NOIHKHBI OBITh 3aMEHEHBI Ha (YHKIIHU
IUIAaHUPOBILHUKA.

[TmarnpoBIIKK 1OHKEH 00pabaThHIBATh 3aKa3bl KIIMEHTOB U TEHEPUPOBATH 3aKa3bl HA COOPKY, MOyYUTh KOMMEPUYECKHI
MIPOTHO3 U3 OTJeJla MapKeTHHTa U (POPMHUPOBATH TPEOOBAHNUS Ha 3aKYIKY KOMIIOHEHTOB M COOMpaTh HHPOPMALIUIO OT
MOCTaBIIHKOB.

Jucnerdep HOJDKEH COCTaBIATh PACIIMCAHUE ITPOU3BO/ICTBA HA OCHOBAHHH 3aKa30B HA COOPKY, MOJYIECHHBIX B PE3YNIbTaTe
pabotel "I[Iianuposams npouzeo0cmeo”, MOMy9IaTh KOAN 3aKa30B KIIMEHTOB M OTBEYATH 32 YIIAKOBKY W KOMIUICKTAIIHIO
3aKa3aHHBIX'" KOMIBIOTEPOB, IEPEABACMbIX B pa0boTy "Omepyska u noayuenue'

JlaGoparopuas pabora 10. Co3ganue nuarpammel DFD.

[Ipu oopmireHHH 3aKka3a BaKHO MPOBEPHUTH, CYILECTBYET JIM TAKOW KJIMEHT B 0a3e TaHHBIX U, €CJIH HE CYIIECTBYET, BHECTH
ero B 0a3y JaHHBIX U 3aTeM 0pOopMHTH 3aka3. OopmieHre 3aKka3a HAYMHACTCS CO 3BOHKA KIMeHTa. B mpomecce
odopmireHHs 3aka3a 6aza JTaHHBIX KJIMEHTOB MOXKET IPOCMATPUBATHCS M PEIAaKTUPOBATHCS. 3aKa3 JOJDKSH BKIIFOYATh KaK
nHpopManuIo 0 KIMEeHTe, TaKk ¥ HHPOpMAIUIO 0 3aKka3aHHbIX MpoaykTax. OdopmiieHne 3aKka3a MoApa3yMeBaeT YTeHUE U
3anmuch MHPOPMAIMHK O TIPOYHX 3aKa3ax.

B nponecce nexommnosummu cornacHo npasuwiaMm DFD HeoOxoanmo npeoOpa3oBaTh TpaHUYHBIE CTPEIKH BO BHYTPEHHHE,
HauMHAIOINECS ¥ 3aKaHUYMBAIOLIMECS Ha BHEITHUX CCBhUIKAX.

Jexommosupyiite padoty "Ogopmnenue 3axazos” Ha nuarpamme A2.

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

Puc. 4.15.1. Buibop nomayuu DFD 6 ouanoze Activity Box Count
3.1lenkaute o OK u BHecuTe B HOBYIO nuarpaMmmy DFD A22 nmena paboT:
TIpoBepka 1 BHECEHUE KIIUEHTA,

BHecenue 3akasa.

4.I/ICHOHL3yH KHOI'[KyI Ha MajJuTpe HHCTPYMCHTOB, BHCCUTC XpaHUJIUILA

JTaHHBIX:



CHHCOK KIIMEHTOB;

CHHCOK NPOIYKTOB;

Crucok 3aKa3oB.

Y ganute rpaHUYHbIE CTPENKH ¢ auarpamMmel DFD A22.

Hcnonp3ys KHONIKY

Ha MaJINTPEC HHCTPYMEHTOB, BHECUTE BHECIIHIOIO CCBUIKY:
3BOHKHU KJIIMCHTOB.

Co3pgaiiTe BHYTPEHHHE CCBUTKH COTJIACHO puc. 4.15.2. [Ipn IMEHOBaHUH CTPEJIOK UCIIONB3YHTE CIOBaph.

1] crmcox KHeHTOR P Crmcox npoayxros - || Crucox saxasos

3BOHKMA Wridopmauys i ;
KMBiTon 0 KIMeHTax . gumm
'S o 0 KNWenTax
HeoxonumMas
MNposepKa u ana
BHECEHMEe odopunensa 3 :
KIMEHT2 3aKasa © -
BHeCceHue : KITHEHTOB
3anBias Ha 3aKa3 33“?33. :

Puc. 4.15.2. Juacpamma A22

8.00paTtuTe BHUMaHUE, YTO cTpesku "Hupopmayus o knuenmax' u ""3akazsl kiuenmog' nByHanpasieHHbIE. [l TOro
9TOOBI C/IeNaTh CTPENKY JIByHANPaBICHHOH, IEIKHATE IPaBOH KHOIKOM O CTPENKe, BEIOEPUTE B KOHTEKCTHOM MEHIO
nyHKT Style 1 Bo Bkiajke Style BeiOepute onuuto Bidirectional.

9.Ha ponutensckoit auarpamme A2 tyanenupyiire (Change to Tunnel) cTpenku, mOIXOASIIHE U HCXOSIINE U3
pabotel "Ogopmnenue 3axazos” (puc. 4.15.3).

Crannapiol Ha
NPOAYKLMIO

Janexu O

e T (bopMNEHKUE

3aKa30oB

Puc. 4.15.3. Paboma "Ogopmrenue 3axazos"” na ouacpamme A2

Jlaboparopnuas padora 11. OtoOpakeHre MOAEIH JAaHHBIX B MHCTPYMEHTAIBHBIX CPEACTBAX IIPOSKTUPOBAHMSL.

Orto0paxenue mogeau 1aHHbIX B ERwin

2.1.1. ®du3nyeckas U Joruyeckas MoaeJb JaHHBIX



CA ERwin Data Modeler (nanee ERwin) - CASE-cpencTBo Juisi IPOEKTHPOBAHUS U JOKYMEHTUPOBaHHsI 0a3 JaHHBIX,
KOTOPOE TO3BOJISIET CO3/1aBaTh, TOKYMEHTUPOBATH M COIIPOBOXKAATH 0a3bl NAHHBIX, XPAHHUJIHIIA 1 BUTPUHBI JaHHBIX.

Pabora ¢ mporpaMMoif HauMHAETCS C CO3AaHUSA HOBOW MOJIEIH, Il KOTOPOH HY»HO yka3ath Tul 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.Coznanmne HOBOI Moaenu

ERwin no3BouisieT co3iaBaTh JOTHUECKYI0, (PU3NYECKYI0 MOJIEIN U MOJENb, COBMEIIAIOIYIO JIOTHUECKUN 1 (HU3MUECKUI
YPOBHHU.

Jlornyeckuii ypoBeHb - 3T0 a0CTPaKTHBIN B3IJISA Ha JaHHBIC, HA HEM JaHHBIE IPEJICTABIAIOTCS TaK, KaK BBITJISIAT B
pealbHOM MHpE, U MOTYT Ha3bIBaThCS TaK, KaKk OHM Ha3bIBAIOTCS B peasibHOM Mupe (Hanpumep "[locTossHHBIN KIHeHT",
"Otaen" i "3akaz").

OOBEKTHI MOJIEITH, MTPECTAaBIsIeMbIC HA JIOTHIECKOM YPOBHE, HA3BIBAIOTCS CYITHOCTSIMH U aTpuOyTamu. Jlorndeckas
MOJIeJb IAHHBIX SIBIISIETCS] YHUBEPCAILHOM M HUKAK He CBsA3aHa ¢ KOHKpeTHOH peannzanueir CYB/I.

®dusnyeckuii ypoBeHb 3aBucuT oT KoHKpeTHOH CYB/I. B dusndeckoit Mogenu copepxurcst nHGpopManus o Bcex 00beKTax
BJI. ®usnueckast Moenb 3aBUCUT OT KOHKpeTHOU peanuzauuu CYB/]. OnHoil 1 Toi e JIOrHYecKoi MOAeau MOTyT
COOTBETCTBOBATh HECKOJILKO PA3HBIX (PU3UUECKHX MOJIEIEH.

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

[epekntodyenue Mex 1y JOTUUECKON U PU3MIECKOM MOACISIMH JaHHBIX OCYLIECTBISIETCS Yepe3 CIUCOK BbIOOpA Ha
CTaHIapTHOHN maHenu (puc.2).

Logical L'

] Physical

Pucynoxk 2.IlepexmoueHne MeXIY YPOBHIMHI

Ipumeuanue. B coznanHoi MoJIenH ¢ HACTPOHKAMU 110 YMOJYaHUIO HEKOPPEKTHO OTOOPAXKAIOTCS PYCCKHE CUMBOJIBL.
Yro0B! yCTPaHUTB 3TOT HEAOCTATOK, HEOOXOANMO MOJAKOPPEKTUPOBATH UCTIONIb3yeMble B MOJIeH WpHQTHL. JIist 3TOTO0
Heobxoaumo 3aiitu B MeHIo Format -> Default Fonts & Colors, mocienoBareabHO TPORTUCH IO BCEM BKJIAIKaM, B KAUeCTBE
mpudTa BEIOpaB 1000 mpudT, HazBaHKE KoToporo 3akanuuBaercs Ha CYR (mampumep, Arial CYR), 1 BeicTaBUB
nepekitouarens Apply To B 3Hagenne All Objects.

JlabopaTopHas pa6oTa 12. Co3aHue JOTHYeCKON MOJICTH JaHHBIX.

Jlormueckuii YPOBEHb MOJCIIN JaHHBIX

Jlst co3manmst Ha JIOTHIECKOM YPOBHE CYIIHOCTEH M CBSI3eH MEXIy HUMHE TIpeJHa3HaueHa aHesb 100Ibox:



= = =

Pucynok 3.ITarens Toolbox

Bun
Ha3znayenne KHONKH

KHONKH

E Co3manne HOBOH CYIIHOCTH. [IJIs1 3TOTO HYKHO IMIETKHYTH 110 KHOIIKE H
3aTeMII0 CBOOOHOMY MECTY Ha MOJEIHN

Q Co3pnanue kareropuu. /g ycTaHOBKM KaTerOpUAIbHON CBSI3U HY>KHO

- HIETKHYTH 110 KHOIKE, ajiee - MO CYIIHOCTU-POAUTENIO, U 3aTeM - T10
CYLTHOCTH-IIOTOMKY.

H Co3nanne naeHTHGUIMPYIOMEH cBsI3U. {71 CBSI3BIBAaHMS ABYX CYLTHOCTEH
HY’KHO IIENKHYTH 110 KHOIIKE, JJaJiee - MO CYIHOCTHU-POJHUTEIIIO, 3aTEM - 10
CYIIHOCTH-TIOTOMKY.

H Co3nanue cBs3M "MHOTHE KO MHOTHM"

H
* Co3naHne HeMICHTUPUIUPYIOIEH CBA3N

[Tocne co3manusi CYITHOCTH €if HY>KHO 3a7aTh aTpuOyThI. J{JIs 3TOr0 HY)KHO JBaX/IbI HICIKHYTH MO0 HEW HJIM B KOHTEKCTHOM
MeH!0 BeIOpath myHKT Attributes (puc.4).

Attributes

Enlity: IQamae ~| P
Attibute B General | Datatype | Defhitbnl Hole I ;_l_’J
% Kog zzkasa Comain

DNara oopmnedua Soit-

© alpnabeticaly Herachcaly | |

? <unknown
® CBlb

B30 scine
HH Mumber
hg® Sting

lcon:” @Deraultﬂaletimelcon ll __|

New.. | Rename... Delete I” Primay Key [ Logical Only

Beset... | | 0K I Cancel ‘

Pucynox 4.0xHO aTprOyTOB BRIOPaHHON CYITHOCTH

B nosiBUBIIEMCSI OKHE MOYHO [IPOCMOTPETh U OTPENAKTUPOBATh HH(POPMAIIHMIO O CO3[[aHHBIX aTpUOyTax, CO31aTh HOBBIE.
31ech ke 3a1aeTcsd NepBUYHBIN KiTtod. J[J1s co3ganns HOBOro aTpuOyTa ciieayeT HaxaTb KHOonKy New. B mosBuBmemMcst okHe
MOHO BbIOpath Tun atpubyta (BLOB, nata/Bpemsi, uucio, cTpoka), 3anate ums arpudyra (Attribute Name) u ums cronbua
(Column Name), KOTOpBIH OyIeT COOTBETCTBOBATH aTpHOYTY HA (PU3NUECKOM 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 co3nanus aTpudyTa

Iocne co3manus CyImHOCTEH CO30ar0TCs CBI3U Mexay HUMU. [Ipu co3manny MACHTUUIUPYIOUICH CBA3H aTpHOYTEHI,

COCTABJIAIONINE TIEPBUYHBIN KIIFOY CYLIHOCTU-POIUTEINS, MUTPUPYIOT B COCTAB IIEPBUYHOIO KIIFOYA CYIIIHOCTH-IOTOMKA, [IPH
CO3/IaHUU HEUACHTUQUIUPYIONIEHN CBA3H - POCTO B COCTAB aTPUOYTOB CYIHOCTU-IOTOMKA. 3a/1aTh CBOMCTBA CBS3U WK
MOMEHSTE €€ THIT MOYKHO JBaKIbI IEIKHYB TI0 HEl WM BHIOpAB B KOHTEKCTHOM MeHto myHKT Relationship Properties (puc.

6). 31ech Bo BKIaake General MOKHO 3a1aTh UM CBSI3M (B HANIPABICHHH POIAUTENE-TIOTOMOK M TIOTOMOK-POIHTEND),
MOIIHOCTh CBSI3H (HOJIb, OJJMH WK OoJIbIIe; o0auH u Ooblie (P); Homb win oauH (Z); TouHO (KOHKPETHOE YHCIIO) ),

MOMEHSTh TUII CBs13U. Bo Bkimagke Rl Action MOKHO 3a1aTh OrpaHUYEHHS [IETIOCTHOCTH.

[Tpumep nornveckoit Mosenn 6a3bl JaHHBIX MIPUBE/IECH Ha pHC. 7.

Relationships @

Relationship: I3av<a3 R/1 Crpoka sakasza LI
New Delete I
General | Definition | Rolename | Rl Actions | UDP |
Yerb Phrase
Parent-to-Child: Child-to-Parent:
RA
Relationship Cardinality
Summary: One-to-Zero-One-or-More
i Cardinality Relationship Type
& Zero, One or More - Nulls
¢ DOne or More [P)  ldentifying N
" Zero or One 2) ¢~ Non-ldentifying ‘el |
¢ Exactly:
I Logical Only
Cancel
Pucynox 6.0OxHO CBONCTB CBSI3U
Crpoka 2akaza
s (Koa cTpoku Mg gir
Kopa zakaza B CTp

Kog zakasza (FK)
Koa npoaykra (FK)

KonuvecTeo

[ata otopmnexua | BKIHYEET |
Hata einonHeHua | BX0AWT B

Pucynok 7.1lpumep norudeckoit cxemsl BJ]

Jlabopatopnas pabota 13. Co3nanue GU3NIECKON MOICIN TaHHBIX.

BXOAMT B /
BKNHIMAET

Koa npoaykra |

Hazeanune

Llena




[Ipu nepexIroYeHu ¢ JIOTHIECKOTO YPOBHS Ha (PU3MUECKII aBTOMAaTHYECKH OyIeT co3/1aHa Gpu3mdeckas cxema 0a3bl
JaHHBIX (puc.8)

Crpoka 2akaza

-
Kof cTpoku
Kog zakaza (FK)
Oata odopmnenua | BKIOYAET (o oy npoaykra (FK)
[ata eeinonHesua | BX0AWT B

3akas
Kop zakaza

Mpogykr
Kop npoaykra |

. BXOAMT B/
BKNHIMAaeT Hazeanune

Llena

KonuyecTeo

Pucynox 8.ABToMaTnuecku co3nanHas ¢uznueckas cxema b/l

Ee M0XHO TOTIOTHHUTE, OTPEAAKTHPOBATH HITH H3MEHUTH. [ [pUHIHITEI pabOTH ¢ PH3UIECKON CXeMOW aHAJIOTHIHBI
MIPUHITUIIAM PaOOTHI C JIOTHYECKOU CXEMOH.

ITo roroBoii Ppu3myecKol cxeMe MOKHO CTeHepHUPOBaTh CKPHUITHL 1t BEIOpanHo# CYB/I. [l sToro mpeaHa3HadeH MyHKT
memto Tools -> Forward Engineering/Schema Generation (puc.9).

DB2/UDB Schema Generation : <Main Subject Area>

Option Set: lDefauIt Schema Generation Lj New... l Rename... | Delete I

Options | Summary I Comment |

DB2/UDB 8.1/8.2 Schema Generation Table
Schema [WICREATE TABLE
Materialized Query T able [JDROP TABLE
View Table CHECK
.
Column [ Physical Storage
Index [JPre-Script
Referential Integrity [JPost-Script
Trigger Create Procedure
Other Options [JDrop Procedure
CREATE ALIAS
[JDROP ALIAS
[]Override Owner

Table Fiter: 3/3

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

Pucynok 9.0xHo renepanuu SQL-ckpuntos s nenesod CYBJ

31eck MOXKHO yKa3aTbh, KaKie UIMEHHO CKPHIITHI CIIEyeT TeHEpHPOBaTh, IPEBAPUTEILHO IIPOCMOTPETh HX U
HETIOCPEICTBEHHO creHepupoBaTh (ipu 3ToM ERwin nmpomssenet monkintodenue k neiesoit CYB/] u B aBToMaTHYeCKOM
pexume BBITOIHUT Bce SQL-CKpHUITEI).

J'Ia6opaTopHa${ pa60Ta 14. Paspa60TKa J¥arpaMMbl BApUAHTOB MCIOJIH30BaHUS M PEIaKTHPOBAHHUE CBONCTB €€ DJIEMEHTOB.

OcobeHHOCTH pa3pabOTKH quarpaMM BapHaHTOB HCIONb30Banus B cpene IBM Rational Rose 2003

Pabota Hag monensio B cpene IBM Rational Rose HaunHaeTcst ¢ obmiero anamsa mpo0ieMbl 1 IOCTPOSHUS Ouazpammol
6APUAHTNOE UCNOb306AHUS, KOTOpas OTpaxkaeT (PyHKIMOHAIbHOE Ha3HAUYEHHE MPOSKTUPYEMOil POrPaMMHON CUCTEMBI.
J1n1st BHOBB CO3/1aBa€MOTO IIPOEKTa MOKHO BOCIIOJIL30BAThCSI MACTEPOM THITOBBIX IIPOEKTOB, €CJIM OH YCTAHOBJICH B JAaHHOW
KOH(HTrypauuu. MacTep THIOBBIX IPOEKTOB NOCTYIeH U3 Menio File>New (@aiin>HoBblil) win npu nepBoHavYanbHOH
3arpyske nporpammsel IBM Rational Rose 2003. B ciydae pa3zpaboTku poekTa, i KOTOPOTo He U3BECTHA WIIM HE BBIOpaHa
TEXHOJIOTHS €TO peau3alliy, CIeIyeT 0TKa3aThCs OT MacTepa, B pe3yabTaTe YeTo MOSIBUTCS padouull unmepgeiic
npoepammsl IBM Rational Rose 2003 ¢ 9ncThiM OKHOM aKTHBHOHW Ouazspammul K1acco8 U UMEHeM TpoekTa untitled mo
YMOJTYaHUIO.

B kauecTBe npoekTa aanee OyJeT paccMaTpuBaThCsl MOJIENb CUCTEMbI YIpaBlieHHs: 0aHKOMATOM. JJOCTOMHCTBOM 3TOTO
MPOEKTA SBJSIETCS TO, YTO OH HE TPEOYeT CIeIMAILHOTO OIUCAHUS npedMemuoll 061acmu, NOCKOJIbKY MPeAnoaraet
WHTYUTHBHOC 3HAKOMCTBO YUTATENCH C OCOOCHHOCTSAMHU (PYHKIMOHUpOBaHus OaHkomata. [Ipu 3ToM pa3pabarsiBacMast
MOJICJIb CUCTEMBI YIIPaBIICHHUS OaHKOMATOM HCIOJIb3yeTCs B KAUYECTBE CKBO3HOTO IIPUMEPA, B PAMKaX KOTOPOTO
WLTIOCTPUPYIOTCS 0COOEHHOCTH pa3paboTKy pa3ndaHbIX auarpamm s3eika UML B cpene IBM Rational Rose 2003. dns
W3MEHEHHs] IMEHH NPOEKTA, MPEUI0KEHHOTO IPOrpaMMOii 10 YMOJYAHHIO, CJIEYeT COXPAHUTh MOZIENb BO BHElLIHeM (aiine
Ha JAHCKe, HarpumMep, noa nmeneM ATMmodel.mdl.



B stoMm CJIy4a€ UBMCHUTCH UM B CTPOKC 3arojIOBKa U UMs IMPOCKTA B UCPAPXUICCKOM MPEACTABIICHUU MOJCIIA B 6pay3epe
IMPOCKTa.

Kak u gpyrue nporpammsl, IBM Rational Rose mo3Bossier HacTpanBaTh ri1o0aibHBIC TApaMETPHI CPEIbl, TAKHUE KaK BEIOOD
mpudTOB M LBETa IS IPEACTABICHUS PA3IMYHbIX 3JIeMEeHTOB Mozenan. Hactpoiika mpugToB, nBeTa TMHUN 1 TpaduuecKux
3IIEMEHTOB MPOU3BOJIUTCS Yepe3 OMepaluio IIaBHOTo merio: Tools>Options (MucTpymenTtsr>IlapameTpsl). XapakTepHOH
0COOEHHOCTBIO CPEJIbI SIBJISIETCS BO3MOXKHOCTh pabOThI C CUMBOJIAMH KUPHWILTULBL. OIHAKO ClIelyeT 3aMETUTh, YTO TIPH
crenu(pUKaIIK JIEMEHTOB MOJIEIH C MTOCIEAYIOIEH reHepanneil TeKcTa MpOorpaMMHOTO KOJIa CIIEAYET 3aliChIBaTh IMEHA U
CBOHCTBA KJIACCOB, accoyuayuii, arpuOyToB, onepanuii 1 KOMIIOHEHTOB CHMBOJIAMH TOTO S3bIKa, KOTOPBIA MOAJEP/KUBACTCS
COOTBETCTBYIOIINM S3bIKOM ITPOrPaMMHUPOBAHHSI.

Jlnst pa3paboTKH Quazpammul 8apuanmos ucnoivzosanus mouenu B cpeae IBM Rational Rose 2003 Heo6xommumo
aKTUBH3HUPOBATH COOTBETCTBYIOLIYIO AWarpaMMy B OKHE AHArpaMMBI. DTO MOXHO CHeJIaTh CICIYIOLIMMH CIIOCOOaMH:

° PacKpbITh IPECTABICHHE 8apuarmos ucnoivsosanus Use Case View B 6paysepe MpoekTa U ABaXKIbl IIETKHYTh
Ha nukTorpamme Main (I'naBuas);

. ¢ TIOMOIIbIO omepalu riaaBHoro meHto Browse>Use Case Diagram (bpaysep>/luarpamMmma BapHaHTOB
HCIIOJIb30BAHHUSA).

[Ipu 3TOM MOSIBIISIETCSI HOBOE OKHO € YHCTBIM pabouuM JUCTHOM OUASPAMMbL BAPUAHTNOE UCNOIb308AHUS

CIeMaNIbHAS NaHeb UHCIPYMEeHMOo8, COJIeprKalllas KHOIIKY ¢ H300paxKeHHeM Ipaduueckux 31eMeHTOB, HEOOXOIUMBIX AT
Pa3pabOTKU Juazpammvl 6apuanmos uchob3oganus. HasHaueHue oTaeIbHBIX KHOIIOK JaHHOU NMaHEeNH MOXKHO Y3HATbh
TaKKe M3 BCIUIBIBAIOIIUX ITO/ICKA30K, KOTOPHIC MOSABIIAIOTCS, €CIN TIOABECTH M 33/I€PXKaTh HA HEKOTOPOE

BpeMsI yKa3ame b MBIIIU HAJ TOW WM MHOHM KHOMKOM (Tadi. 3.1).

Tabmnuua 3.1. HazHaueHne KHOIOK CeUaIbHOM TaHEeId HHCTPYMEHTOB JUIsl IMarpaMMbl BApUAHTOB HUCTIOIb30BAHHMS

I'paduueckoe BcenubiBaromas
Ha3nauyeHne KHONIKHU

u300paxenue NMOJCKa3Ka

[ Selection Tool IMpeBpariaet n300paskeHne Kypcopa B GOpMY CTPEITKH st
MOCJIEAYIONIETO BBIACICHUsS DIEMEHTOB Ha [HarpaMMe
AR Text Box JloGapnsieT Ha quarpaMmy TEKCTOBYIO 00JIaCTh
= Note JloGaginseT Ha fUarpaMMy NpuMedyaHue
Anchor Note to Item JloGagiseT Ha IUarpaMMy CBSA3b IPUMEYAHUS C COOTBETCTBYOLIIM

¢ rpau4ecKuM 3JIEMEHTOM JAHarpaMMbl
= Package JlobGapnsieT Ha Juaspammy naxem
o Use Case JloGagsnseT Ha IUarpaMMy BapHaHT MCIIOJIE30BaHUS
2 Actor JloGaBnsieT Ha qUarpammy aktepa
r Unidirectional Association JTo6aBisieT Ha AHArpaMMy HANPABIEHHYIO ACCOYUAYUIO
A Dependency or Instantiates Jlo6asnsiet Ha qUArpaMMy OTHOIIIEHHE 3aBUCHMOCTH
4 Generalization JlobaBisieT Ha IUarpaMMy OTHOIIEHHE 0000IIeHUs

Ha crnienpanbHOW MaHend HHCTPYMEHTOB [0 YMOJTYaHHIO IPHCYTCTBYET TOJIBKO YaCTh KHOTOK C MUKTOrPaMMaMH
9JIEMEHTOB, KOTOPHIE MOTYT OBITh UCIIOJIb30BaHBI [UISl TOCTPOCHHUS AUarpaMMbl. JJ0OaBUTH KHOIKH C TUKTOrPaMMaMu
JPYTruX rpaduueckux 3JEMEHTOB, HAIIPHUMeEp, TAKUX KaK OusHec-gapuarm ucnonvsosanus (DUSINess use case), busrHec-
axmep (business actor), cotpyanuk (business WOrker), ujin yAaluTh HEHYKHbIC KHOITKH MOXKHO C MOMOIIBIO HACTPOUKH
CIINNANBHON [TAHEN HHCTPYMEHTOB.



OTKpBITh 0Ua02080€ OKHO HACTPOIKHU CIICUATBHBIX TAHEICH HHCTPYMEHTOB [t quarpamm B cpeae |IBM Rational Rose
2003 MOXHO € OMOILBIO onepayuu TaBHOro merto: Tools>Options (MuctpymenTsr>IlapaMeTpsr), pacKpbiB

Bkiaaky Toolbars (ITanenu HHCTPYMEHTOB) U HAXKaB COOTBETCTBYIOILYIO KHONKY (Hanpumep, Use Case diagram ) B
rpynme omuii Customize Toolbars (Hactpoiika naneneir HHCTpyMEHTOB). DTO OKHO HACTPONKH TaK)Ke MOXKHO OTKPBITB C
TIOMOILBIO onepayuu KOHTEKCTHOTo mento Customize (HacTpoiika) npu NO3MLMOHUPOBAaHHU Kypcopa Ha ClielUaIbHON
MaHeIu UHCTPYMEHTOB (puc. 3.1).

HacTpolfka naHen MHCTPYMEHTOB 2] x|
MW HECA KHOMEM; [NaHENE HHCT pYrEHTOE: T
£2 Creates a Business Use Ease;l 7 Creates a connection I:uetwee;l C6
@ Creates a buziness uze caze =] Creates a package e

I_’ Creates a unidirectional azso
a .
" Creates a dependency or a ir
_ 4 Creates a generalization

%% Creates a Business Analysiz b
[A Creates a Business Spstem
@ Creates a Business Worker
i3 Creates a Business Entity

< | >

4- Hnanume

2 Creates a I:uum.ness actor RS | = Creates a Use Case Crpaska
@ Creates a Buzinesz Goal £ Creates an Actar

Beep:

- BHus

1]

Puc. 3.1. I[I/IEUIOFOBOC OKHO HaCTpOfIKPI CHeHHaHLHOﬁ MaHCJIM UHCTPYMCHTOB JId JUarpaMMbl BApUAHTOB MCIIOJIb30BaHUA

st no6aBIeHUs] HEOOXOAUMBIX KHOIIOK Ha MaHEJNb CIeAyeT BBIJCIUTh UX B JIECBOM OKHE CO CHMCKOM ITMKTOTPaMM
rpadUIecKuX 3JEMEHTOB, ITOCIIE Y€r0 HAXKATh KHOIIKY /l06aBHTH B IICHTPE JUAIOTOBOTO OKHA. JIJIst yaeHNsI HEHY KHBIX
KHOIIOK C TTaHEJI HHCTPYMEHTOB CJIEAYET BBIICINTD UX B IPABOM OKHE CO CIIHCKOM IHKTOrpaMM Ipa)HuecKUX JIEMEHTOB,
IIOCIIE YeTO HaXKaTh KHONKY ¥YJAJUTh B IIEHTPE JUAIOrOBOrO OKHA. J[Jd BOCCTaHOBIICHUS Ha0opa MUKTOIPaMM IO
YMOJIYaHHIO MOXHO Ha)kaTb KHONIKY COpoc. Ilocie HacTpoliku crienuallbHOM MaHeIu HHCTPYMEHTOB COOTBETCTBYIOLIEE
OKHO CIIEAYET 3aKpPBITh HAKATHEM HA KHONKY 3aKPbITh.

JlobapnieHre akTepa Ha AUarpaMMy BapUaHTOB HCIIOJIb30BaHUS U PEIAKTUPOBAHKE €r0 CBOICTB

Jnist noGaBiIeHUs aKTepa Ha JUarpaMMy 6dpuaHma UcnoIb3068akusi HY’)KHO C IOMOIIBIO JIEBOM KHOIKY MBIIIH HAXKATh
KHOIIKY C H300pakeHUEeM ITUKTOTPaMMBI aKTepa Ha CIICIIUaIbHOHN IMaHeId HHCTPYMEHTOB, OTITYCTUTh JIEBYIO KHOIIKY MBIIIH
1 IIENKHYTH JICBOH KHOITKOW MBIIITH HA CBOOOTHOM MeCTe pabouero JucTa quarpaMMbl. Ha nuarpamme mosiBUTCS
n300paKeHNe akTepa ¢ MapKepaMu U3MEHEHHSI €T0 TEOMETPUUECKHUX Pa3MePOB U MPET0KEHHBIM IIPOTPAMMON UMEHEM T10
ymomuanuto NewClass. [[ist paspabareiBaeMoii Mojiesin OaHKOMATa MPEI0KEHHOE IPOTrpaMMOii UMsI aKTepa CIICAYeT
n3MeHUTh Ha Kiment bankomara (puc. 3.2).
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Puc. 3.2. /InarpaMmma BapHaHTOB HCIOIB30BAaHUS IOCIe 100aBICHNS Ha Hee aKTepa

UYtoOBI N3MEHHUTH PACHOIOKECHNE H300pakeHUs rpa) MIeCKOTo 3JIEMEHTa MOJIENH, CIeIyeT MIETIKOM JIEBOH KHOIKH MBIIIN
BBIJICIUTH €T0 B pabodel 00IacTH quarpaMMBl, U, HE OTITyCKas JIEBOI KHOIIKH, IEPEMECTHUTE B HY)KHOE Mecmo IarpaMMBl.
[Ipu 3TOM BBIAEICHHBINA 3JIEMEHT BU3yaJbHO OTIIMIASTCS OT OCTAIBHBIX HAJMYHEM MapKepOB U3MEHECHHUS €ro



reOMETPHYECKHX Pa3MepOB B (hopMe HEOONBIINX YEPHBIX KBaApaToB. bojee TouHOE mepeMelIeHHE IeMEHTA MOKHO
OCYIIECTBUTH C TIOMOIIBIO CTPEJIOK: — T , T i_ Ha KJIaBHATYpE.

YT00bI N3MEHUTD TpaduuecKue pasMepbl H300paKEHHUS SIIEMEHTA MOJIEIIH, TIPEK/IE BCETo, CIIEAYET IETUYKOM JIEBOH KHOIIKH
MBIIIN BBIIEIUTH €T0 B paboueii obmacti quarpaMmsl. [lanee He0OXOIUMO MOABECTH YKA3amelb MBIIIH K HY)KHOMY
MapKepy T€OMETPHUECKHX Pa3MEPOB IEMEHTA U HaXKaTh JIEBYIO KHOIIKY MBIIIN. B pe3ynpraTte 3TnX AeiCTBUI MOABUTCS
IIYHKTHPHBIH NPAMOY20bHUK, N300paXKaIOIIUI I'PaHUIIbl BHIOpaHHOTO reoMeTpryeckoro anemeHTa. [locne uero, He

OTITyCKas .HeBOﬁ KHOTIKW MBIIIH, CICAYCT JUAroHaJlbHO U3BMCHUTH PasMEPhbl 3TOT'0 NPAMOYT'OJIbHMKA HYKHBIM o6pa30M (pI/IC.
3.3).
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Puc. 3.3. /lnarpaMMa BapraHTOB HCIIOJIB30BAHHS IIPH N3MEHEHUHN TPa)UUECKUX Pa3MEpOB aKTepa

WMst pa3MEIEHHOT0 Ha HarpaMMy 3JIEMEHTa pa3pabOTUUK MOKET H3MEHHUTH JIHOO Cpa3y Mmociie J00aBIeHUs SIEMEHTA Ha
JqrarpaMmy, 100 B X0Jie Toclieiytomiel paboTsl HaJ| mpoekToM. J[iis 1t060ro rpaduveckoro 3aeMeHTa MOIEIH M0 MIETIKY
MPaBOl KHOMKOM MBIIIN Ha BBIOPAHHOM 3JIEMEHTE BI3BIBAETCS KOHTEKCTHOE MeHIO IAHHOTO DIIEMEHTa, CPEIH Orepannit
koToporo umeetcs nyukm Open Specification (OtkpeiTh crienudukaimo). B atoM ciryyae mosiBiseTcst

JIOTIOJTHUTENLHOE OUAI02060€ OKHO CO CIIEIMATbLHBIME BKJIaIKaMH, B TIOJI BBOJIa KOTOPBIX MOYKHO 3aHECTH BCO
uH(pOpMAIKIO 1O JaHHOMY 3jieMeHTy. [ nobGasnennoro akrepa Kinent bankomara oKHO crienupUKanny CBOUCTB
BEITJISLTUT CieqyronmmM odpa3oM (puc. 3.4).
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Puc. 3.4. /InanoroBoe okHO cnenudukaiuu cBoicTB akrepa Kitment bankomara

Cienyet OTMETHUTD, YTO OTKPBITh OUAI02080€ OKHO CIIELM(UKAIINN CBOWCTB J000T0 3JIEMEHTa MOJIEITH MOXKHO TaKKe
JTIBOMHBIM IIETYKOM JICBOM KHOITKOHN MBIIIH Ha TpadUIecKOM H300pKEHUH ITOTO dJIEMEHTa Ha ANarpaMme. XOTs B
cpene IBM Rational Rose axmep siBasieTcst KitaccoMm, Uit HEro HEKOPPEKTHO creluUIUPOBaTh aTpUOYTHI U onepayuu,
MIOCKOJIbKY aKmep SBISIETCSI BHEIIHEH 110 OTHOIICHHIO K pa3padaThiBaeMOM CHCTEME CYLTHOCTBIO.

s aktepa Kimnent bankomara MOXHO YTOYHHTE €To HazHaueHue B Mozenu. C 3TOH ebio clienyeT H3MEHHUTh
ero cmepeomun U 100aBUTh TEKCT JOKYMEHTAIUH. J{JIs1 ISMEHEHUSI cmepeomuna BO BIOKEHHOM criucke Stereotype HyKHO



BhIOpaTh cTpoKy Business Actor ( 6usnec-axmep ). Jlns 1o0aBiaeHuUs TEKCTA JOKYMEHTAIMH B

cekuuro Documentation cnenyer Beectu Teket: "JIro6oe (u3ndecKoe U0, MOAb3yIoLIeecs yeayramu 6ankoMara' u
Haxatb kKHOTKY Apply (ITpumennts) win OK. [Tocne u3MeHeHus TaHHbBIX cBOMCTB akTepa Kiinent bankoMara oKHO
crenn(UKAIuN CBOMCTB OyAeT BRITIISAACTH CIEAYIOMNM 00pa3zoMm (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:
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Puc. 3.5. /InanoroBoe okHO crenu(HUKAINH CBOMCTB ITOCIIE N3MEHEHHS CTEPEOTHIIA B T00aBICHNS TEKCTA JOKYMEHTAIINN
i aktepa Knmnent bankomara
JloGaBneHue 1 peaakTUpOBaHHE BapHAHTA UCIIOIb30BaHUs

Jnst noGaBIeHus apuanma ucnonb306anus Ha AUarpaMMy HY’KHO C TIOMOIIBIO JIEBOM KHOIIKY MBIIIN HAXKaTh KHOIKY €
N300paKEHUEM 8aApUAHMA UCNONb308AHUs HA CTICHUATBHON TAHEIN HHCTPYMEHTOB, OTIIYCTHTh JIEBYIO KHOIIKY MBIIIN U
LIEJIKHYTH JIEBOM KHOIKOM MBIIIK Ha CBOOOJHOM MecTe JuarpaMMbl. Ha nuarpamme mosiBUTCS U300pakeHHUe sapuaHma
UCNONb306aHUsA C MAPKEPAMU U3MEHEHUS €r0 TeOMETPUIECKIX Pa3MEPOB U MPEIOKEHHBIM NMPOrpaMMON IMEHEM 110
ymosrqanuio NewUseCase. J{is pazpabarsiBaeMoii Mogenn 0aHKoMaTa MpeyioxKeHHOe TPOrpaMMoi UMl gapuanma
UCNONbL308aHUA CIIEAYET N3MEHNUTh Ha CHATHE HAJIMYHBIX 110 KPEJUTHOH KapTouke (puc. 3.6).
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Puc. 3.6. ):[I/Ial"paMMa BAapHaHTOB HUCIIOJIb30BaHUS ITOCIIC HO6aBJ’ICHI/Iﬂ Ha HEC BapHaHTa UCIOJIb30BaHUA

J11st yTOUHEHUS CBOWCTB JAHHOTO 8APUAHMA UCHONb308AHUSL CIIEYET OTKPBITh OUAI02080€ OKHO CTIeHu(DUKAIINN ero
CBOICTB, HaIIpUMEDP, C MOMOIIIBIO ABOHHOTO IIETYKA JICBOW KHOMKON MBIIIN HAa U300paXKEHUH 3TOTO 3JICMEHTA Ha
nauarpamme. JlJist USMEHEHHST cmepeomuna BO BIIOKEHHOM ciiicke Stereotype Hy»xHO BeiOpaTh cTpoky Business Use Case.
Jlnst noGaBiIeHust TEKCTa JOKyMEHTaI|K B cexiio Documentation crenyet BBectu TekcT: "OCHOBHOU 6apuanm
ucnonv3oeanus 1 paspadarpiBaeMoit Moenu 6ankoMata" u Haxath kHonky Apply (IIpumennts) nnu OK. TTocne
W3MEHEHHSI IaHHBIX CBOWCTB 6ApUANMA UCNONb308AHUsL OKHO CHIUU(HUKAIIK ero CBOMCTB Oy/IeT BBITJISAETh CIACIYIOIINM
o0pazom (puc. 3.7).



BlUse Case Specification' 2%

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 crienn(pUKAIINH CBOWCTB BapHaHTa UCTIONB30BaHusI CHATHE HATHIHBIX IO KPSTUTHOM KapTOUKe
JloOaBieHe acCOIMAAN

Jnist 1o6aBICHUS accoyuayuy MeX1y aKTEPOM M BAPHAHTOM HCIIONB30BAHHS HA AUATPAMMY HYKHO C TIOMOIIIBIO JIEBOI
KHOIIKH MBIIIIN Ha>XaThb Ha CHeHHaJ’ILHOﬁ MaHCJIN UHCTPYMEHTOB KHOIIKY C 1/13o6pa>1<eH1/1eM IMUKTOI'paMMbl

HAMpPAaBICHHOHN accoyuayuil, OTIYCTUTD JIEBYIO KHOIKY MBIIIH, [IEIKHYTh JICBOM KHOMKOM MBIIIN HAa H300paXXCHUH aKTepa
Ha JMarpaMMe U OTITYCTUTD €€ Ha U300PaKEHUN 8apUaHma ucnoib3o6anusi. B pesyabpraTte 3TUX ASHCTBUIA HAa AUarpaMme
MOSIBUTCS M300paKCHUE accoyuayuu, COSTUHSIONICH akTepa ¢ BApHAHTOM HCIIONIb30BaHus (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 HEOGXOIMMOCTH MOXKHO CETaTh HAPABICHHYIO dCCOyUayul0 HEHATIPABICHHOM, [UTS YeTo CIielyeT BOCTIONb30BaThCS
JIMAJIOTOBBIM OKHOM CBOMCTB accoyuayuu. OTKPBITh 3TO OKHO MOKHO, HAIIPUMEp, IBOWHBIM LIETYKOM Ha H300paKeHUH
JMHHUYU dccoyuayuy Ha AnarpaMme, mociie 4ero yopats oTMeTKy ctpoku Beibopa Navigable (Hasueayus) Ha Bknaake Role
A Detail ([IeranbHble CBOWCTBA KOHIICBON TOUKH accoyuayuu A).

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

Jiist moGaBNICHUS OTHOIIICHUS 3aBUCHMOCTH MEXKIY JBYMS BApHAHTAMU HCIOJIB30BAHUS HA JHArpaMMy HEOOXO MO
MIPEBAPUTEIILHO pACCMOTPEHHBIM BBIIIIE CIOCOOOM J00aBUTh BTOPOU sapuanm ucnoavzosanus ¢ umenem Ilposepka [T1MH-
KoJa. ITocne aToro ¢ IIOMOIIBIO JIEBOM KHOITKM MBIIIH HAKaTh KHOTIKY C I/I306pa)KCHI/IeM MMUKTOrpaMMbI 3aBUCUMOCTH Ha
cliequalbHON MaHed HHCTPYMEHTOB, OTIYCTUTH JIEBYIO KHOIKY MBIIIH, HIEJIKHYTh JIEBOM KHOIKOM MBIILIK Ha
U300pakeHNH 8apuanma ucnoav3osanus CHATHEC HATHIHBIX TI0 KPETUTHOM KapTOUKE U OTITYCTUTH €¢ Ha

n3o0pakeHnn sapuanma ucnoavsosanusa [Iposepka [IMH-koxa. B pesynprare 3THX OecTBUIT Ha AUAarpaMMe MOSBUTCS
n300pa’keHre OTHOIICHHS 3aBUCIMOCTH, KOTOPOE COCIMHSET 1BA BRIOPAHHBIX 8APUAHMNA UCNOIb308AHUSL.

[ockonbky sapuanm ucnoavsosanus [posepka [IMH-kona BeIoaHsETCS Beerna, A1 JOOABISHHOTO OTHOIICHHS
3aBHCHMOCTH JOIOJHHUTEIBHO CICAYET yKa3aTh TEKCTOBBINA cmepeomun <<include>>. BEIIOIHUTE 3TO MOXKHO yXKe
H3BECTHBIM CIIOCOOOM C TIOMOIIBIO JHAJIOTOBOTO OKHA CIIEIM()MKAIIMU CBOWCTB 9TOT0 OTHOLICHUS U BBIOOpA
HYXHOTO crmepeomuna 13 MPeaIaraéMoro CImcka.



Tocre 3aanus It JaHHOTO OTHOWICHUS 3a6ucumocmu cmepeomuna <<include>> tekct 3Toro cmepeomuna B yrioBbIx
CKOOKax MOSIBUTCS PSIOM C H300paKEHUEM ITyHKTUPHOM JTMHUAN 3aBUCHMOCTH, CBSI3BIBAIOIICH COOTBETCTBYOIUC BAPHAHTHI
ucnonb3oBanus (puc. 3.9). C uenslo Jydiiel BU3yaau3aliy JHarpaMMbl TEKCTOBYIO 00JIACTh cmepeomund MOXKHO
MIEPEMECTUTH B HY)KHOE Mecmo AAATrPaMMBbl. BEITTIOTHUTE 3TO MOYHO C IMTOMOIIBIO OOIIEro crioco6a nepeMenieHAs
rpadUIecKuX IEMEHTOB MOJIEIH, KOTOPBIA OBUT PACCMOTPEH paHee B ATOH JISKITNH IPUMEHHTEIBHO K akTepy KimeHnT
bankomara.
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Puc. 3.9. I[I/IarpaMMa BApHUAHTOB HMCIIOJIb30BAHUS ITOCIIC ,I[O6aBJ'IeHI/I$[ Ha HCC OTHOIICHUA 3aBUCUMOCTH

AHamorn4HeIM 00pa30M MOTYT OBITH TOOABJIEHBI Ha JUAarpaMMy BapHaHTOB MCIIOJIE30BAaHHS OTHOIICHHS 3aBICHUMOCTH CO
crepeotunoM <<extend>>, KOTOpbIC IPUMCHSIOTCS JIJIsI MOJCIUPOBAHUS HCKIIFOUCHHU I TPY BBIMOJHCHHH
OTZAEIBHBIX 8APUAHINOE UCNONb306AHUA.

OxoHYaTeIbHOE TMOCTPOCHHUC AUarpaMMbl BApUAHTOB UCTIOJIb30BaHUA

K oTnensHOMY sapuanmy ucnonn306anis MOKHO TOOABUTh TEKCTOBBIH (haiin ¢ OMUCAHUEM CLICHApHS €T0 BBINOIHEHUs. J{s
9TOr0 HEOOXOIUMO BBIICIUTE ITOT 8APUAHNT UCNOIb306aHUs B Opay3epe IPOSKTa U BBIIOJIHUTH ONEPALIUIO

koHTekcTHoe menio: New>File (Hobiii>®@aiin). B pe3ynbrare 3T0ro OyAeT BbI3BAaHO CTaHAAPTHOE OKHO OTKPBITHS (aiina, B
KOTOPOM HE00XOIMMO 331aTh UMsI IIPEABAPUTENLHO CO3/IAHHOTO C MOMOUIBIO O()UCHOW IPOrpaMMBbI

MS Word no6asisiemoro daiina. [Tocie HaxkaTus KHONKA OTKPBITH MUKTOrPaMMa T00aBICHHOTO (haiiia MosSBUTCS B
Opay3epe MPOeKTa HHKE COOTBETCTBYIOIIETO 8apUanma UCHOIb308aKUs. B mocenyomeM MOXXHO BEPHYThCS K
PEOaKTHPOBAHHIO 3TOTO (aiiina clieHapHsi, BBIOIHUB O80UHOU UjeyoK Ha ITOW MUKTOorpaMMe. [Ipu aToM ¢aiin cueHapust
OyIeT OTKPBIT B COOTBETCTBYIOIEM TIPHIIOKEHHH - B TEKCTOBOM mpotieccope MS Word.

I[J'If{ OKOHYATCJIbHOTO NOCTPOCHUS JUAarpaMMbl eapuarnma ucnoib3oearnus 1Jis paCCManHBaeMOﬁ MOACIN OaHkKoMara
CJICAYCT BBINIOJHUTD CJICAYIOIINEC HeﬁCTBHﬂZ

1. JloGaBuTh akrepa ¢ iMeHeM BaHK, 11 KoToporo BeIOpath ctepeotut Service ( Cepsuc ), 03HaYaIOMINI, 4TO
0aHKOMAT UCIIONB3YeT HEKOTOphIEe yCIyrn baHka B KauecTBe cepsiuca.

2. Job6asuts gapuanm ucnonvzoganus IlonydeHne CpaBKA O COCTOSIHUH CUETa, TSI KOTOPOTO

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

3. Jo6aButs sapuanm ucnonv3osanus broknpoBaHue KpeaUTHON KapTOUYKH.

4, Jlo6aBuTh HampaBIEHHYIO accoyuayuio oT busnec-axkmepa Knuent bankomara x gapuanmy

UCNnoJjib306aHUs HOJ’IY‘ICHHC CIIpaBKH O COCTOAHWHU CUETA.

5. Jlo6aBUTH HANPABJICHHYIO dcCOyUayuio OT 8apuanma uchonb3osanus CHATHE HAJMYHBIX 110 KPETUTHON
KapTouKe K cepsucy baHk.

6. Jl0o6aBHTE HANIPABICHHYIO acCoyuayuio OT 8apuanma ucnoab3osanus [1orydeHrne CripaBKu O COCTOSHHH
cyera K cepeucy baHk.

7. J106aBUTh OTHOIIIEHHE 3aBUCHMOCTH CO cTepeoTurioM <<include>>, HanpaBieHHOE OT gapuanma
ucnoav3osanus IlorydueHne cpaBKy 0 COCTOSIHUU cyeTa K gapuanmy ucnoavzosanus llposepka [TMH-koxa.

8. J106aBUThH OTHOIIIEHHE 3aBUCHMOCTH CO CTEPEOTUIIOM <<eXtend>>, HampaBJICHHOE OT 8apUAHMA
uUcnoav306anus baokupoBaHue KpeAUTHON KapTOUKU K sapuanmy ucnoavsosanus IIposepka [IMH-koxa.

BhINOMHATH 3TH ASHCTBUSI IPEAIATaeTCs YUTATENSAM CaAMOCTOSITENBHO. [Ipr 3TOM omHowenue 3aBUCUMOCTH CO
crepeoTunom <<extend>> Ha TaHHOMW JUarpaMMe O3HauaeT cienyouee. Bapuanm ucnonvsosanust bnoknposanue
KpPEIUTHON KapTOYKU OyIET BBIIOIHATHCS TOJBLKO B TOM ClIydae, eciid B pe3ynbrare npoepku [IMH-koxa 6yner
YCTaHOBJICHO, YTO COOTBETCTBYIOIIAS KPEANTHASI KAPTOUKA yTpaueHa ee BIIa/IeNIbleM WU MPU3HAHA HEeeHCTBUTEIILHOM.
ITocTpoeHHast TakKUM 00pa3oOM Juazpamma BapUAHTOB HCIIOJIB30BAHMS OyIEeT UMETh cieaytontuii Bun (puc. 3.10).
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Puc. 3.10. OxoHuaTeNbHBIN BU JHarpaMMbl BAPHAHTOB MCIIOJIB30BaHUs ISl pa3padaTbiBaeMol Mo/ies i 0aHKOMAaTOB

HaHOMHI/IM, 4qTo ()uaepa/wua BAapUaHTOB MCIIOJIb30BAHUS ABJIACTCSA BBICOKOYPOBHEBBIM KOHICIITYAJIbHBIM NPEACTABJICHUEM
MOJCIH, TO3TOMY OHA HEC NOJIKHA COACPIKATH CIIMIIKOM MHOI'O 86apuUannioe UcCnolb306drnusil U aKTEPOB. B Mnocjaceayrnem
TIOCTPOCHHAs Ouaepafwua MOJKET OBITh M3MEHEHA IOCPEACTBOM I[OGaBJ'IeHI/IH HOBBIX 3JICMEHTOB, TAKUX KaK BapHaHTBI
HCIOJIB30BAHUA U aKTEPbI, UJIN UX YIAJICHUA.

Juis ynanenust 1r000r0 rpadyiaeckoro JIeMeHTa ¢ THarpaMMEl ero CIIeAyeT BBIISIUTh Ha AuarpaMMe U Haxathb

knaBuiny Delete Ha kmaBuarype. [Ipu 5TOM BBIJCICHHBIN JIEMEHT OyA€T YAAJICH C aKTHBHOM THArpaMMBbl, HO HE U3 MOJIEIIH.
Jlis ynaneHus sJieMeHTa He TOJIBKO U3 AMarpaMMBbl, HO U U3 MOJEIIH MIPOEKTa HE0OXO0AUMO BBIICNNUTh YAAISEMbIH 3IeMeHT
Ha JiMarpaMMe 1 BOCIIOJIb30BaThCs orepauuei rnmasuoro mento Edit>Delete from Model (PenaktupoBanne>Y nanurth u3
Mozenu). st 3TOH e 1IeNU CITy)KUT KOMOMHAIMs KilaBHIl OpicTporo noctyna: Ctri+D.

I[Tpu paboTe ¢ OTHOLICHUSIMU Ha IMarpaMMme BapHaHTOB HCIIOJIB30BAHUS CIIEAYET IIOMHUTh O Ha3HAYEHHU
COOTBETCTBYIOIIMX OTHOIIEHUH B HOTauuy si3bika UML. Peub uaer o ToM, uTo eciu Juist IByX 3JI€MEHTOB BBIOPAHHBIN BH
OTHOILICHUS HE SIBIICTCS JOMYCTUMBIM, TO B OOJNBIIHMHCTBE ciiydaeB npozpamma |BM Rational Rose 2003 coobmut 00 3TOM
pa3paboTUYHKy, H COOTBETCTBYIOLIAS IUHUs 6431 He OyIeT No0aBlIieHa Ha HarpamMmMmy.

ITocite okoHYaHUs ceaHca pabOoThI Hajl IIPOSKTOM BBHIIIOJIHEHHYIO PaboTy HEOOXOIMMO COXPAaHUTS B (aiiie mpoekra ¢
pacuipenuem ".MDL". Dto MoxHO caenats yepes menio File>Save (@ain>Coxpanuts) unu File>Save

As (@aiin>Coxpanuth Kak). [Ipu 9TOM Bes urgpopmayus 0 IpoeKTe, BKIFOYAs AUArPAMMbI U ClICLU(UKALUH 3JIEMEHTOB,
OyJeT coxpaHeHa B OHOM (aiine.

JlaGoparopHas pabora 15. Pa3paboTka auarpaMMBbl KJIACCOB M PENAKTHPOBAHNUE NX CBOWCTB

OcobenHoctu pa3paboTku auarpaMm kiaccos B cpege IBM Rational Rose 2003

Jluacpamma knaccos SIBIACTCS OCHOBHBIM JIOTHYCCKUM MPEACTABICHUEM MOICIH U COACPIKUT MCTATBHYIO HHPOPMALIUIO O
BHYTPCHHEM YCTPOMCTBE OOBEKTHO-OPUCHTUPOBAHHOM MPOrPAMMHOM CUCTEMBI WU, HCIIOJIB3YsI COBPEMCHHYIO
TEPMHHOJIOTHIO, 00 apXUTEKTyPe MPOrPaMMHOM CHCTEMBI. AKTHBH3HPOBATH pabd0ouee OKHO THarpaMMBbl KIdCCO8 MOKHO
HECKOJIbKUMH CITOCOOaMMU:

° OKHO JIHarpaMMbl KIdCCO8 TIOSBISIETCS 110 YMOJIYaHHIO B paboueM OKHE TUarpaMMbI [IOCIIE CO3/IaHKsT HOBOTO
MPOEKTA;
° LICJIKHYTh HA KHOIIKE C H300paKCHHEM JHarpaMMBbl KIACCO8 Ha CIAHOAPMHOL NAHeNU UHCIPYMEHMO8,



° packpbITh Jloruueckoe npeacrasnenue (Logical View) B Opaysepe npoekTa U ABaX/bl LIEIKHYTh Ha
nukrorpamme Main (I'naBhas);

° BBIMOJHUTH OTEPAIHIO TiIaBHOrO MeHi0: Browse>Class Diagram (O63op>/Iuarpamma xaccos ).

IIpu 3TOM NOSIBISIETCSI HOBOE OKHO C YHCTBIM padoyuM ucmom AAArPaMMBbl K1acco6 U CTIelIMalbHAs NAHeb
UHCMPYMEHMO8, COAEpIKalas KHOIKH ¢ H300pakeHneM rpauaecKiux MPUMUTHBOB, HEOOXOIUMBIX [UIS pa3paOdoTKH
JIrarpaMmsl kiaccos (tadm. 4.1). HasHaueHne OTAenbHBIX KHOIIOK MTaHEIH MOXKHO y3HATh TaKKE U3 BCIIBIBAFOLIIX
MOJCKa30K.

Tabnmma 4.1. HasHaueHne KHOIIOK CIICIHAIbHOMN IMaHeId HHCTPYMEHTOB JUIS AHarpaMMBI KJIACCOB

I'padpuueckoe BcenubiBaomas
Ha3HavyeHHne KHONKHU
u3o0paxeHue NMOJICKa3Ka
I Selection Tool IpeBpamtaet u306pakeHne Kypcopa B GOpMY CTPEITKH JJIst
HOCTICAYIOLIETO BEIJEICHHS JIEMEHTOB Ha IHarpaMmme
AR Text Box JobasnseT Ha THarpaMMy TEKCTOBYIO 00JIaCTh
= Note JoGapiseT Ha AMarpaMMy IpUMeYaHue
- Anchor Note to Item JobaBnseT Ha TUarpaMMy CBSI3b MIPUMEYaHUSI C COOTBETCTBYIOIIIM
d rpadUYecKUM 3JIEMEHTOM TUarpaMMbl
= Class JobaBnseT Ha TUarpaMMy Kiacc
- Interface JlobaBisieT HA TUarpaMMmy uxmepgetic
r Unidirectional Association To6aBisieT Ha quarpaMMy HaIllpaBIEHHYIO dCCOYUAYUIO
— Association Class JToGaBIseT Ha qUarpaMMy acCoyuayuIo Kiace
= Package JobaBnsieT Ha duazpammy naxkem
A Dependency or Instantiates J[o6aBnsiet Ha qrHarpaMmy OTHOIICHHE 3aBUCUMOCTH
4 Generalization HoGapmsieT Ha AUarpaMMy OTHOIIICHHE 0000IICHHUSI
& Realize JlobaBisieT Ha TUarpaMMy OTHOIIECHHE PeaTH3auu

Ha criertmansHOM aHe M HHCTPYMEHTOB 110 YMOTYAHHIO IIPUCYTCTBYET TONBKO 9acTh MUKTOTPAaMM 3JIEMEHTOB, KOTOPHIE
MOTYT OBITh HCIIOJIb30BAHbI JJISl TIOCTPOEHUSI IMATPaMMBI K1accog. J]J00aBUTh KHOIIKHY € TIMKTOTpaMMaMHK APYTUX
rpadu4ecKux 3JeMEHTOB TaKHX KaK, HAIpUMep, OTHOIICHHUS arperaun 1 KOMIIO3UIHH, wabioH, Kiacc OU3Hec-
CYITHOCTb, YHPASAAIOWULL KIACC, W YIATATH HEHYKHBIE KHOITKA MOXHO C TOMOIIBI0 HACTPOHKH CIIIINAIbHOMN ITaHEeI!
HHCTPYMEHTOB. COOTBETCTBYIOIIEE OUAI02080€ OKHO HACTPOUKHU CTIIEIHAIBHON TaHETH HHCTPYMEHTOB JIJIs

JMarpaMMBbl KIdCCO8 MOXKHO BBI3BAaTh aHAJIOTUYHO JIPYTUM MaHEIsIM C

MOMOILBIO Onepayuu KOHTEKCTHOro mernto Customize (HacTpoiika) npu HO3MLHOHUPOBAHUH Kypcopa Ha ClieHUaIbHOI
TIaHEeJIN HUHCTPYMEHTOB.

Jlo6aBieHue kiacca Ha AuarpaMmy KJIacCOB U PeIaKTHPOBAHUE €r0 CBOWCTB

Jnst nobGaBiieHus Kiacca Ha UArpaMMy KIACCo8 HY)KHO C TIOMOLIBIO JIGBOH KHOMKH MBILIH HAXKATh KHOTIKY C
H300payKeHUEeM MUKTOrPaMMBI KdCcCd Ha CTICHHAIBHOM MaHEId HHCTPYMEHTOB, OTITyCTUTH JIEBYIO KHOIIKY MBIIIH U
IIEIKHYTh JICBOH KHOIKOMN MBIIIN HA CBOOOIHOM MecTe pabodero sucTa quarpammel. Ha mrarpamMme mosiBuTCS
n300paxeHue K1acca ¢ MapKepaMi U3MEHEHHS er0 FeOMETPUYCCKHUX Pa3MEPOB U MPEIOKEHHBIM CPEIOH HMEHEM I10
ymoryanmo NewClass.



IIponomxkast pa3paboTKy MozeIn OaHKOMaTa B Ka4eCTBE CKBO3HOTO PUMEpPA IPOEKTa, IIOCTPOUM JUIS 3TOW MOJAEIN
CIIEAYIONIYI0 KAHOHWYECKYIO AUarpaMmy - Auarpammy xrzaccos. C aToi 1esblo ClielyeT U3MEHHUTD MTPEJIOKEHHOE 110
YMOJTYaHHIO UM quarpamMel Main va Jluarpamma kraccos ATM, a uMsi [0OaBICHHOTO HA TUATPaMMY KIaccd -

Ha Tpamsakuus bankomara (puc. 4.1).
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Puc. 4.1. I[HarpaMMa KJIaCCOB MOACIN OaHKOMaTa ImocJje ,Z[O6aBJ'ICHI/IH Ha HEC KJ1acca Tpamaxum bankomara

[TockonbKy pa3zpabarsiBacMasi MOZIeNIb OAaHKOMATa Ha HadaJIbHBIX 3Talax padoThl HaJl MPOEKTOM HCIIOJIB3YETCS IS aHAIN3a
o01eit apXUTEKTYpBI IPOEKTa U COTJIACOBAHMUS €€ C Pa3IMYHBIMU YUYaCTHHUKaMu pabodell rpyIiibl, UMEHa KAdcco8, UX
aTpuOYTOB U OIlepalMii [uisi OOJIbILIEH HAITISTHOCTH U TOHUMAaHUS 33/1al0TCS Ha PYCCKOM sI3bIKE C po0enaMu 1
3aMUCBIBAIOTCS CHMBOJIAMH KHPHIUIHLBL. B mocnenyomem no Mepe BBIIOIHEHUS IPOEKTA U pealu3aliyi MOJEIU Ha
HEKOTOPOM $I3bIKE TIPOrPaMMHUPOBAHHS, IMEHA COOTBETCTBYIOIINX K1ACCO8, aTPUOYTOB M ONepanuii JOJKHBI OBITh
peoOpa3oBaHbl B CUMBOJIbI JIATUHHIIBL. [IpH 3TOM MMeHa 3THX 3JIeMEHTOB MOJIEJIH JI0JDKHBI OBITh 3aMucanbl 0e3 MpoOesoB.
B koHTeKcTe yrnpaBisieMol MOJIENBIO apXUTEKTYPhI IIEPBYIO MOZEIb €llle Ha3bIBAI0T HE3aBUCHUMOM OT IIATGOPMBI
peanm3aiyy, a BTOPYIO - 3aBUCHMOM OT IUTAT(GOPMBI peaTi3aiim.

Just knacca Tpanzakuus baHkoMara MOXXHO YTOUHUTB €0 Ha3HAUEHHE B MOJICIIH C TOMOIIBIO YKa3aHHsl CTEPEOTHUIIa 1
MOSICHUTEJILHOTO TeKcTa B opme goxkymenTanmu. C 3TOH IeIbI0 TBOMHBIM MISTYKOM JICBOW KHOIIKOM MBIIIH Ha
n300paKEHUHU ITOTO KIdCcca Ha AUArpaMMe WK B Opay3epe NMpoeKTa CieqyeT OTKPBITh OUdi02080€ OKHO Clieln(pUKaLUK
CBOHCTB 3T0TO KNacca (puc. 4.2) u na Briajake General (O6iue) BEIOpATh U3 BIOKEHHOTO

criucka Stereotype crepeotun entity (CyniHoCTb).
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Puc. 4.2. /InanoroBoe okHO crienn(uKaIiy CBOUCTB Kinacca Tpan3aknus bankomara npu BEIOOpE U3 BIOKEHHOTO CITUCKA
cTepeoTuna entity

Br10op 1aHHOTO CTEpeoTHNa 03HAYAET, YTO COOTBETCTBYIOIIUH KIacc IPpeAHA3HAYCH sl XpaHEHHUsT MH)OPMALH, KOTOpast
JOJKHA COXPAHSITHCS B CHCTEME TI0CIIE YHUUTOKEHH 00BEKTOB JaHHOTO Kiaacca. Jlanee B CEeKIMI0 TOKYMEHTalu!
JaHHOT'O K/IACCa MOYKHO BBECTH MOSICHSIOMMHI TeKCT: "Mcnonbp3yercst A coxpaHeHust HHGOpMaLny O BBIOJIHEHHBIX
OaHKOMaTOM TpaH3akuusx" u HaxaTh KHOMKY APpPly i OK, 4ToObI COXPaHHUTh PE3yJIbTaThl PEIAKTHPOBAHHS CBOWCTB



BbIOpaHHOTO Kiacca. Ilocie Ha3HaYeHus cTepeoTrna Kiaccy Tpansakyus GaHKOMAaTa TEKCT JaHHOTO CTEPEOTHUIIA B YTIIOBBIX
CKOOKaXx TMOSIBUTCS BBILIE HMEHH AaHHOTO Kiacca (puc. 4.3).
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Puc. 4.3. /TuarpaMmma KJ1accoB MOJIesid OaHKOMAaTa Mmocje BeIOOpa crepeoTria st kiacca Tpansakius bankomara

Jlst OTIENBHOTO KIacca MOXKHO YTOUHUTD TaKKe U IPYTHE €ro CBOICTBA, JOCTYIIHBIC TS PSIaKTHPOBAHHS Ha

Brimaake Detail (IToxpoOHO) OKHA crienudUKaLny CBOMCTB 3TOro kiacca. Hanpumep, Ha 3TOil BKIIAJKE € IIOMOIIBIO
Bioxentoro cmcka Multiplicity (Kpamnocms) MOXKHO 3a1aTh KOTHYECTBO OOBEKTOB HIIH 3K3EMILIIPOB JaHHOTO KIACCd,
JUIsL 4eTo cleqyeT BEIOpaTh cTpOKy ¢ OyKBoii n. JlaHHOe 3Hauenue 03HAYACT, UTO y k1acca Tpanzaxyus GaHKOMaTa MOXKET
OBITH JTF000€ KOHEYHOE YHCIIO dK3eMIUIIpoB (puc. 4.4). ITone BBoma ¢ umeneM Space ([Ipocmpancmeo) CiyRuT st
yKa3zaHHs 00beMa abCOMOTHOM MITH OTHOCUTENIBHOM TaMATH, KOTopas TpeOyeTcs, 1Mo OLeHKe pa3paboTyuKa, Uil
peanu3aniy Kaxa0ro 00beKTa JaHHOro kiacca. [I[pUMEHNTENEHO K paccMaTpUBaeMOM MOJICIH 3TO 10./ie MOXKHO OCTaBUTb
IIYCTBIM.
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£ Active
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Puc. 4.4. InanoroBoe okHO criennuKauy cCBOWCTB Kinacca Tpanzakuns bankomara, oTkpeIToe Ha BKiaake Detail

(IToxpo6HO)

Janee MOXHO 3a1aTh ycmouuueocmy Kiaccog B rpymne Beibopa Persistence. I[Ipu atom BeiGop

cBoiicta Persistent (YcroiuuBslii) 03Hayaet, 4to uH@opmayus 06 00bEKTax JaHHOTO KIdCca AOJDKHA OBITh COXpaHEHA B
cucreme. Beibop cBoiicTBa Transient (BpemeHHblit) 03Ha4YaeT, YT0 HET HEOOXOIUMOCTH COXPAHATh HHPOPMALHIO 00
00beKTax TaHHOTO KIdCcd B CUCTEME TT0CIIE 3aBEPILEHUs pabOThl IPOrpaMMHOTO IpuiokeHus. [IpumenurensHo K
paccMaTprBaeMOil MOZIENH ClieyeT BBIOpaTh cBoiicTBO Persistent.

B rpymme Bei6opa Concurrency (ITapamieasHOCTS) MOXKHO CIIEI(PHUINPOBATh YCIOBHS HA BOZMOKHOCTh peaTi3aliin
00BEKTOB JAHHOTO KAACCA B IAPAILICIBHBIX IOTOKAX ypaBieHus. J[yist BeIOOpa MOTYT OBITh HCIOJIh30BAHBI CIICAYIOIINE

CBOMCTBA:



° Sequential (ITociegoBaTesbHbI) - CBOHCTBO IO YMOITYAaHHIO, KOTOPOE O3HAYAET, YTO OOBEKTHI K1acca OyayT
BECTHU ce0st HOPMAILHO TOJILKO IPH HAJTMYUH OJJHOTO NOTOKA YIPABJICHHUS, T. €. COOTBETCTBYIOLIHE ONepanuy 00bEKTOB
JOJDKHBI BBITIOJTHATBCS TIOCIIEA0BATENBHO. B TO ke BpeMs Ipy HaJIMYUK HECKOJIBKUX ITOTOKOB YIPABJICHHS CTAOHIEHOE
NOBEJICHIE OOBEKTOB Kiacca HEe TapaHTHPYETCSL.

) Guarded (be3onacHslii) - 03HAYAET, YTO MPU HATMIHU HECKOJIBKHUX TIOTOKOB YIPABICHHUS 00BEKTHI Kiacca OyayT
BECTH ce0st 0)KHUAAEMBIM OT HUX 00pa3oM. [y 3Toro 00BEKTHl B Pa3INYHbIX OTOKAX JOJDKHBI B3aUMOJCHCTBOBATE IPYT €
JIPYTOM VISl TOTO, YTOOBI TapaHTHPOBATH OTCYTCTBUE KOH(IMKTA MKy HUMH.

° Active (AKTHBHBI) - 03HaYaeT, YTO K1dcC NOIDKEH UMETh CBOI COOCTBEHHBII IOTOK yIIPaBJICHUS.

° Synchronous (CHHXpOHHBII) - 03HaYaeT, YT0 0OBEKTHI Kidcca OYAYT BeCTH cebsl 03KHUIAEMbIM OT HUX 00pa3oM
IPY HAJIMYUH HECKOJIBKUX MTOTOKOB yrpasieHus. [Ipy 3ToM HET HeOOXOAUMOCTH BO B3aUMOJACHCTBUN OOBEKTOB B
Pa3IHYHBIX IIOTOKAX YIPaBJICHHS, IOCKOIBKY OOBEKTHI JAHHOTO KIdCCd MOTYT CAMOCTOSITENIBHO pa3periaTh BO3MOXKHBIE
KOH(IIUKTHL.

Jist Toro, 4TOOBI CHeNUUIMPOBATH KIACC KaK aOCTPaKTHBIN, T.€. HE UMEIOIINI SK3EMIULIPOB, CIIeIyeT Ha 9TOH e BKIIaIKe
BEICTAaBUTh OTMETKY B  cBoicTBe Abstract (AOctpakTHblil). [IpUMEHHTENBHO K paccMaTpuUBaeMOH — MOJENH
st knacca Tpansaxkyus GaHKOMaTa — cledyeT — BHIOpaTh  cBoiicTBa Persistent m Sequential, a  ormerky — mis
cBoiictBa Abstract octaBuTh mycTOM.

CrietyeT 3aMeTHTb, YTO ULl IPEIOTBPALICHHs TOTEPH HHPOPMALIUHK O pa3padaThIBaeMOil MOIENHU U Pe3yJIbTAaTOB
PEOAaKTHPOBAHHS CBOWCTB €€ rpa)MIeCKHX dJIEMEHTOB HEOOXOJUMO MTEPHOANYECKU COXPAHSITH MOJIEb BO BHELIHEM (aidie.
JUi1st 3TOTO ClieyeT BBIMOIHUTD ONePAaIHio riaBHOTO Mento: File>Save (@atin>CoxpaHnuTh) WM HAXKAaTh KOMOWHAIHIO
kinaBunr: Ctrl+S. [lns 3Toi e 1enu CIy>KUT COOTBETCTBYIOIIAs KHOIIKA Ha CIMAHOAPMHOU NAHeAU UHCIPYMeHmog (CM.
Tabm. 1.1).

CTepeOTI/IHLI KJIaCCOB 1 HUX rpa(bplqecxoe peaACTaBJICHUC

Ha paspabatbiBaemoii quarpaMme x/id@ccos BbIOpaH TEKCTOBBIH CIIOCO0 H300paKEHUs CTEPEOTHIIOB KIdCCO8, TIPH KOTOPOM
CTEPEOTHII 3aIIMCHIBACTCS B YIIIOBBIX KaBBIYKAX BBIIIE HIMEHH COOTBETCTBYIOLIETO Kiacca. [Ipoepamma IBM Rational Rose
2003 rmo3BosIsieT aNTbTEPHATHBHO IPEICTABIATH CTEPEOTHITH! B (pOpMe CHEeIHaNbHBIX TpapuIecKux n300pakeHUH (Kak B
Opaysepe IpoekTa) Wi B (hopMe HeOOJIBIINX IEKOPATUBHBIX 3HAYKOB B BEPXHEH CEKLIUH NPSMOYTOJIbHUKA 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 crepeoTnmia). B kauectse
puMepa MOXHO NPeJICTaBUTh n3obpaxeHue kiacca Tpansakuus bankomara B popMme crienmanbHOi rpaduueckon
MUKTOrpamMMbl crepeoTrna. C 3TOH IeIbI0 CSIYeT BRITOJHUTD ONEPAIlni0 KOHTEKCTHOTO Mento. Options>Stereotype
Display>Icon (ITapamerpsr>H300paxenue crepeotuna>IIukrorpamma). CooTBeTcTBYIOLICE rpaduueckoe H300pakeHue
crepeotuna <<entity>> mus xracca Tpanszakiust bankomara B popme MUKTOrpaMMbl OYIE€T HMETh CIIEAYIOIINI BUJL (pHC.
4.5, a).

Jliist cpaBHEHHMST MOKHO BBIOPATh H300paxenue kracca Tpansakiuus bankomara B popMe 1eKOPaTHBHOTO Ipaduueckoro
crepeotrna. C 3TOH LENbIO BBIIOIHAM OIIEpaLlii0 KOHTEKCTHOTO Menio: Options>Stereotype

Display>Decoration (ITapamerpsr>H300paxenue crepeoruna>Jlekopamus). CooTBeTCTBYOMIEE rpaduaecKoe
n3obpaxeHue crepeotumna <<entity>> mus kracca Tpauzakuust bankomara B popme gexopauu OyaeT UMETh CIeAYIOIInit
BuJ (puc. 4.5, 6).

Q)

TpaHzakuMa baHkomaTta

TpaHzakuuA BaHKkomaTa
Puc. 4.5. I'paduyeckue criocoObl n300pakeHus crepeoruna <<entity>> juis knacca Tpanzakius bankomara

W3mennTh n300pakeHne CTEPEOTHITOB OHOBPEMEHHO JIUTS HECKOJIBKHX KAACCO8 TUATrPaMMbl MOKHO C TIOMOIIIBIO OTHOM 13
BJIOYKEHHBIX OTIEpallHii TI1aBHOTO Menio: Format>Stereotype Display (®opmar>H306paxkenue crepeoTunon). B atom
ciyyae HEOOXOIMMO BBIIEIUTH BCE KJIACChl MOJIENTH B OKHE TUArPaMMbI KIACCO8 WK B Opay3epe npoekTa. J{iis BoiaeneHus
IPYIIIBI KIACCO8 HA TUarpaMMe Wik B Opaysepe MpoeKTa CleayeT, yaepkuBas Haxkaroi knasumry Ctrl wiu Shift na
KJIaBHATypE, TIOCIICA0BATEIBHO IEIKATh Ha MX H300PaKEHUH JIEBON KHOITKOM MBIIIIH.



Boiienutsb Bce rpaduuecKue 3JIEMEHThI Ha JUarpaMMe KIdccos, TaKKe Kak U Ha JIF000 Ipyroi iuarpaMme MOJIENH, MOXKHO
C TIOMOIIBIO BHIMOJHEHUs onepayuu raaBaoro menio: Edit>Select All (PenaktupoBatue™>BoiIeauTh Bce) UK C TIOMOIIBIO
komOuHarmu knasuin Ctrl+A. Cienyer OTMETUTb, YTO BBIOOP TOTO WITH HHOTO CHOCO0a H300paskeHUs

CTEPEOTHIIOB KAACCO8 HA THATPAMME KIACCO8 OTIPEIEISIETCS pa3paboTIMKOM MCXOIS M3 €ro JINYHBIX MPEIIOYTEHUH, U He
OKa3bIBACT BIMAHUSA Ha COACPKATEIBHBIM aCTIeKT JIOTHUECKOTO MPEACTABICHUS MOICIIH.

[Iponomxast pa3paboTKy Mozen OaHKOMara, J0OaBUM Ha JHarpaMMy BTOpoi kiacc ¢ umeHeM Konrpomiep bankomara,
IJISL KOTOPOTO B OKHE CreHU(UKAIMU CBOWCTB BeIOepeM cTepeotun control ( ynpasisiowuil kiacc ), a B Ka4ecTse
JOKYMCHTAIIH BBEJIeM TeKCT: "Peanmu3yer oruky ¢GyHKIMOHHpoBaHU OankoMara". [1pu sTom aTpuOyTHl U onepayuu y
JaHHOTO Kiacca OyayT oTcyTcTBOBaTh. COOTBETCTBYIONIMH ()parMEHT TUATrPaMMBI KIdCCO8 TIOCIIe

nobasneHus ynpasisiowezo kiacca Konrposnep bankomara Oynet uMeTh ciaeayromuii Bug (puc. 4.6).
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Puc. 4.6. ®parmeHT nuarpaMMsl KJIacCOB MOZAETH OaHKOMaTa nocie gobasineHus Ha Hee knacca Kontponep bankomara

[Mponomkas pa3paboTKy Mozenu GaHKkomara, 100aBHUM Ha AMArpaMMy TPETHH Kiacc ¢ IMEHEM Y CTPOWCTBO YTEHHS
KapTOYKH, JUII KOTOPOTO B OKHE ClielM(HKAINK CBOICTB BBIOepeM crepeoTun boundary ( epanuunsiii kiace ).
HpI/IMeHeHI/IC 9TOr'0 CTEPCOTUIIA O3HAYACT, YTO ﬂaHHLIﬁ Klacc HaXO0OUTCH Ha T'paHUIIC MOHeHpreMOﬁ CHUCTCMBI, B KAYCCTBC
KOTOpOU paccMaTpHBaeTcsi MoJielib Gankomara. Ilociie 3Toro B CEKIHUIO JOKYMEHTAIMH JaHHOTO KIACCA MOYKHO BBECTH
MOSICHAIONINN TeKCT: "'Y cTaHaBIMBaeTCs Ha 6aHkomare".

[Hanee cnenyer nobasuts kracc ¢ umeneM [Kontposnep banka, st koToporo BeIOpaTh

crepeotun Interface ( Humepdgeiic ), o3navaroriuii, uto OGaHKOMAT TOJIL3Y€ETCs yeiayramu banka npu 06paboTKe CBOUX
TpaH3aKIHid. 3aMeTHM, UTO MEePBOH OYKBOW B MIMEHHU 3TOTO KIacca SABISETCs aHriauiickoe "I", KoTopoe CIy>KUT B

si3pike UML muist ykazauust unmepgetica. CooTBETCTBYIOIIMH (parMeHT JUarpaMMBbl K1dccog 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 OaHKOMara rmocie 100aBIeHNs Ha Hee KITacCoB Y CTPOMCTBO UTCHHUS
kapTtouku U Konrponep bankomara

IIpakTudeckue AeHCTBUA MO JOOABICHUIO aTPUOYTOB U ONEpaIMi K1dcco8, PeAAKTUPOBAHHIO X CBOMCTB, 10 100aBICHUIO
OTHOIIEHHUH B IPOIIECCE MPOJOIDKEHUS pa3pabOTKH JHUarpaMMBl K1acco6 I MOJISNT OaHKOMaTa, a TaKkKe OKOHYATEIbHBIN
BUJ| IMarpaMMBl KIaccos i pa3padaThiBaeMoi MoJienu OaHKoMaTta OyIlyT paCCMOTPEHBI B CJICIYIOIIUX JTEKIHAX.

JIaGoparopHas pabora 16. PazpaboTka quarpaMMbl KOOLIEPALMU U PEAAKTUDOBAHUE CBOUCTB €€ DIEMEHTOB.

Jluacpamma xoonepayuu SBISETCS Pa3HOBUIAHOCTBIO Quazpammyl g3aumooeticmausi, n B Kotekcre si3bika UML onuceiBaer
JMHAMUYECKHUI aCTIEKT B3aUMOJICHCTBHUS 00BEKTOB MPHU PeaM3alliK OT/ASIbHBIX BAPUAHTOB HCHONb30BaHus. O0Ine
PEKOMEHIAINHY 10 TIOCTPOCHUIO TUArpaMMbl Koonepayuu ObUTA PACCMOTPEHBI B JIeKIuU 7 Kypca "OCHOBBI 00beKmHO-
opueHmuposanro2o modenuposanus B Hotaiuu UML". AkTuBU3upoBaTh pabouee OKHO AUArpaMMbl Koonepayuu B
mporpamme |BM Rational Rose 2003 M0>kHO HECKOTBKUMH CIIOCOOAMI:

° [{enKkHyTh Ha KHOIKE C U300pAKEHUEM OUASPAMMbL 3AUMOOCUCMEUsL HA CMAHOAPMHOU NAHEU UHCIMPYMEHMO8 U
BBIOpATh JJIsl IOCTPOCHHS HOBYIO IMArpaMMy Koonepayuu.

° BrinonHuTh onepanuio riaaBHoro MeHto: Browse —* Interaction Diagram (bpay3sep —* Huarpamma
B3aUMOJICHCTBUS) ¥ BBIOPATh ISl TIOCTPOCHHS HOBYIO IUArpaMMy KOOnepayuu.

° BBINOIHUTE ONEpALII0 KoHTeKeTHOro Menio: New ~ Collaboration

Diagram (Hosas —* Jluarpamma koonepayuu) JUis JOTHYECKOTO TIPEICTABICHHS W PEACTABICHNS BADHAHTOB
UCIIONIb30BaHMs B Opay3epe MpoeKTa.

[Ipu 3TOM MOSIBISIETCSI HOBOE OKHO € YHCTBIM pabouuM JUCmoM AAATPaMMBbl Koonepayuy ¥ CTIelIMaNbHast naHeib
UHCMPYMEHmMOo8, COAepIKaIast KHOIIKU ¢ M300pakeHueM rpaduueckux NPUMHUTHBOB, HEOOXOIUMBIX A1 pa3paboTKH
auarpamMmsl koonepayuu (Tabi. 7.1). HazHaueHHe OTAeNBbHBIX KHOTIOK TAHETIN MOYKHO y3HATh M3 BCIIBIBAIOIINX ITOJICKA30K.

Tabmuna 7.1. HazHaueHne KHOIMOK CHENUaIbHOM TaHEIM HHCTPYMEHTOB IHarpaMMbl Koonepayuu

I'paduueckoe BenubiBaromas
Ha3HayeHne KHONKHU
H300pakeHne MoJCKa3Ka
[ Selection Tool [IpeBpamaet nzo0paxxeHue Kypcopa B GopMy CTPEIKH IS TOCIEAYIONIETO
BBIZICIICHHS JIEMEHTOB Ha JHarpaMmme
Text Box JloGaBisieT Ha quarpaMMy TEKCTOBYIO 00J1acTh

&AL ‘



= Note JobapnsieT Ha AUarpaMMy MpuMevaHue
Anchor Note to Item  J[o6aBnsieT Ha qrarpamMmy ¢6s3b IPUMEUAHHS C COOTBETCTBY LM
d rpagu4ecKuM SJIEMEHTOM JHarpaMMbl
= Object Jlo6GaBisieT Ha AUATpaMMy 00beKm
=, Class Instance JloGaBisieT Ha IHarpaMMy 3K3eMIULIp Kiaacca
s Object Link Jlo6GaBisieT Ha AUArpaMMy C63b
0 Link To Self Jlo6GaBisieT Ha AUArPaMMY PepeKCUHYIO C653b
7 Link Message JlobaBisieT Ha c653b TUAaTrPaMMBI IPSIMOE CO0OUjeHUe
& Reverse Link Message lo0aBisieT Ha ¢8513b AUArPAMMBI 00paTHOE coobUjeHUe
o Data Token Jlo6aBisieT Ha ¢6513b TUArPAMMBI DJIEMEHT TPSIMOTO MOTOKA JTAHHBIX
e Reverse Data Token  Jlo0OaBisieT Ha ¢6513b AMArPAMMBI JIEMEHT OOPATHOTO MOTOKA JaHHBIX

Ha cniennanbHO# MaHenu HHCTPYMEHTOB /0 YMOTYAHUIO MPUCYTCTBYIOT NPAKTHYECKH BCE KHOMKH C MMUKTOrPaMMaMu
3JIEMEHTOB, KOTOPBIE MOTYT OBITh HCIOIB30BAHBI AJIS IIOCTPOCHUS TUarpaMMbl. B maHHOI JIeKIIuH B KadecTBE IMpuMepa
paccMmarpuBaeTcsl MPoLecc MOCTPOSHHS AUarpaMMbl Koonepayuu, KOTopast MpeACTaBisieT co0oi pea3aluio BapuaHTa
ucnonb3oBanus CHITHE HATMYHBIX N0 KPEJAUTHOM KapTOYKe MPUMEHHUTENBHO K pa3pabaThiBAeMOMY MPOEKTY CHCTEMBI
ynpaBieHus: 6ankomaroM. B Mozenu 1aHHas duazpamma Koonepayuu COOTBETCTBYET ITOMY BAPUAHTY UCIIOIb30BAHUS U
MOJKET OBITh pa3MellleHa B MPECTaBICHUN BapuaHTOB ucofb3oanus ( Use Case View ). ITociie akTuBU3aIiul HOBOH
AuarpaMMbl koonepayuu OJHUM U3 OTTMCAHHBIX BBIIIC CHOCO6OB CJICAYCT B KAY€CTBE UMCHU I[aHHOﬁ JAuarpaMMBbl 3a/1aTh:
CHHTI/Ie HaJIMYHbIX 1O erI[HTHOﬁ KapTO4Ke.

B obmem ciryuae pabota ¢ muarpaMMoil koonepayuu COCTOUT B T00aBICHUN 00BEKTOB, C6A3ell U CO0OUeHuUll, a TAKXKE
PEeIaKTUPOBAaHUU MX CBOUCTB. [Ipu 5TOM M3MEHEHHSI, BHOCUMBIC B IMATPAMMY KOOnepayuiu, aBTOMaTHIECKH BHOCSITCS
B Juazpammy nociedo8amenbHoCmu, 9T0 MOXKHO YBUIETh B JTF0O0H MOMEHT, aKTUBU3UPOBAB MOCJICTHIO HAXAaTHEM
KkinaBumm <F5>.

I[O6aBJ'IeHI/IC 00beKTa Ha JAuarpaMmmy Koomnepanuuu U peJaKTUPOBAHUE €TO CBOICTB

J06aBuTE 06bexm Ha qUarpaMMy KOOnepayuy MOKHO CTaHIAPTHBEIM 00pa3oM C MIOMOIIIBI0 COOTBETCTBYIOIICH KHOIKH Ha
CHeluanbHOM MaHeu HHCTpYMeHTOB. O/IHaKo, B Cllyyae HaM4YKs IIOCTPOSHHOW paHee ouaepammul Kiaccos, doiee
yIOOHBIM TIPEICTABISIETCS CICAYIOIUH crtoco0. B Opay3epe mpoekTa BeIICIUTh HEOOXOAUMBIN KIdCC U, YIEPKUBAs
Ha)KaTOW JIEBYIO KHOIIKY MBIIIH, TIEPETANTUTh N300paKeHHEe MUKTOrPaMMEI KJlacca U3 Opaysepa Ha

cBOOOIHOE Mecmo pabouezo nucma JuarpaMMbl koonepayuu. B pesynbrare 3THX AeUCTBUI Ha

JMarpaMmMme Koonepayuu MosiBUTCS U300paXKeHUE 0Obekma ¢ MMEHEM KJlacca U MapKepaMH U3MEHEHHs €r0 TeOMETPHYECKUX
pasmepos (puc. 7.1).
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Puc. 7.1. I[HarpaMMa KOOIICpanuu 1nocjie £[06aBJ'ICHI/I$I Ha Hee aHOHUMHOI'0 00BEKTa Klacca YCTPOﬁCTBO YUTCHHUS KapTOYKHN

Io yMOMYaHHIO KaXIbIil 00ABISIEMbI 00bexm CIUTaeTCsl aHOHUMHBIM. [Ipu HEOOXOMMOCTH MOXHO 33/1aTh COOCTBEHHOE
UMsl 00bekma, ISl 4ero ABOMHBIM IIETYKOM Ha H300pakeHUH 00beKkma Ha TUarpaMMe KOOnepayuu CleyeT
BEI3BATh OUAI02080€ OKHO CBOMCTB 3TOTO 0Owvexma (puc. 7.2).

BY object specification for Untitled 2l
General I
Mame: ||
Clasz: IHCTDDHDTBD UTEHHA KADTOMKM j

Documentation:

[-|

— Persistence
" Parsistent i Gtatic & Transient

[ Multiple instances

OF. I Cancel | Apply | Erowsevl Help |

Puc. 7.2. /InanoroBoe oKHO cneln(pHUKAIMHA CBOHCTB 00BEKTA Kiacca Y CTPOWCTBO YTEHHSI KAPTOUKH

Kak BUIHO U3 PACCMOTPECHHUA 3TOI0 OKHA CBOI7[CTB, JIIA obvexkma BBI6paHHOFO KJj1acCa MO>KHO 3a/laBaTh: CcOOCTBEHHOE
nMs 061761(171(1, 0COOEHHOCTH €T0 peaim3ani 1 MHOKECTBECHHOCTD DK3EMILIAPOB.

I'pynna coiicts Persistence (Vcemouiuueocme) npenHasHadeHa s CrieiipUKalul YyCTOHYUBOCTH 00BEKTOB
COOTBETCTBYIOMIETO Kiacca. [Ipu atom ceoticmeo Persistent (Y cToiiunBslii) 03HaYaeT,

49TO uHopmayus 06 06vexmax TAHHOTO Kilacca TOJDKHA OBITh COXpaHEeHa B CHCTEME HEKOTOPBIM MOIXOSIIIM CIIOCOOOM.
CgoiictBo Static (CtaTudeckuii) 03HaYaeT, YTO COOTBETCTBYIOIIUIA 00beKm COXPaHIETCs B MAMATH KOMITBIOTEpA B TCUCHUE
BCEro BpeMeHH paboTsl mporpaMMHoro npuinoxenus. CoiictBo Transient (BpemeHHblIiT)

COOTBETCTBYIOIINHN 00beKm XPAHUTCS B TAMATH KOMITBIOTEPA B TE€YEHHE KOPOTKOTO BPEMEHH, HEOOXOJMMOTO TOJIBKO ISt
BBITIOJTHEHUS €ro onepanuil. [[puMeHnTeNnsHO K paccMaTpuBaeMoil Ui 06vexma Knacca Y CTpOMCTBO YTEHUS

KapTOYKH MOJIEIIH Clie/IyeT BhIOpaTh cBoiicTBO Persistent.

IIpu HEOOXOIUMOCTH MOXKHO MPEICTABUTH 00bekm B PopMe mynvmuobdvekma. JIns 3TOro clieAyeT BEIOPaTh OTMETKY
y ceoticmea Multiple instances (Heckosbko sk3emmuisipoB). OqHaKo st 06bexma Kiaacca Y CTpoicTBO YTeHUS
KapTOUYKH 3TO CBOMCTBO CIIEyeT OCTABUTH MYCTHIM, TOCKOJIBKY TAHHBIH 00beKkn TIPUCYTCTBYET B MOJICITH B €IMHCTBCHHOM

IK3EMILISIpE.

JloGaBneHue CBSI3U M PEAAKTUPOBAHUE €€ CBONCTB



Jnst no6aBIeHUS 643U MEXy TIPEIBAPUTEIBHO Pa3MEIICHHBIMH Ha JUATPAMME 00beKmaMy HyKHO C TIOMOIIBIO JTEBOH
KHOITKM MBI HaXKaTh KHOIIKY C U300payKeHUEM C6s3U Ha CIICLUAIbHON MaHeJIH HHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIIKY

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

n300paXKEeHHHU APYroro obvexma. B pesynbraTe STHX AeicTBHIl Ha AUarpaMMe HOSBHTCS H300pakeHUE ¢643u, HATIPHMED,

coequHSIONIeH 00vexm kinacca Knment barkomata (akTepa) ¢ 00beKTOM Kitacca Y CTpOHCTBO UTEHHS KapTOdKH (puc. 7.3).
[TockonbKy KHOTIKA ¢ M300pakKeHHEM aKTepa OTCYTCTBYET Ha CIIEIHaIbHON ITaHEeIH HHCTPYMEHTOB
JHarpaMMBbl Koonepayuu, COOTBETCTBYIOIUN 00bexm clielyeT IpeJBapUTeNIbHO IOMECTUTh Ha IUarpaMMy CII0COO0M
HepeTacKUBaHUs IMKTOrPAaMMBI akTepa 13 Opays3epa poekTa.
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Puc. 7.3. Jnarpamma Kooriepanuy mocie 100aBlIeHUS CBA3M Mex 1y o0bekToM kiacca Kinnent bankomara (akrepom) u
00BEKTOM KJ1acca Y CTPONHCTBO YTEHHS KapTOUKH

Ilo YMOJYaHUIO KaxKJaas )IO6aBJ'ISIeMaH C6513b CUUTACTCSI aHOHUMHOM. HpI/I HCOGXOJII/IMOCTI/I MOXKHO 3aJ1aTb UMs ceA3U 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 ¢6s13u MOKHO TaKKe 3a[aTh: UMs dccoyuayui, BAIUMOCTb COOTBETCTBYIOIICH Mapbl 00bEKTOB U HAJTHYHC
ob6umx poneit. OnHako OoJee BaKHOI npeacTaBisieTcs caeayromas kiaaaka Messages ( coobwenus ), cyxamias s
crelnbUKALIN cOOOUeHuUil, IePEeaBAEMbIX MEXIY COOTBETCTBYIOIICH MAapoil 00BEKTOB.

JloGasneHre cooOIIeHNs ¥ pelaKTUPOBAHNE €TO CBOMCTB

J106aBUTE coobuyerus Ha AUATPAMMY Koonepayuu MOXKHO HECKOJIBKHMH criocobaMu. CTaHAAPTHEIN cIOco0 3aKII0YaeTcs B
HCIIONB30BAaHUHU KHOIIKH C IUKTOTPAMMOM coo0ujenus Ha CIeaIbHOM ITaHeIM HHCTPYMEHTOB. B aToM ciydae
HEO0XOIUMO JIEBOI KHOTIKOW MBI Ha’KaTh KHOMIKY C H300pakKeHHEM TIPSIMOTO FUTH 00PaTHOTO cooOujeHus Ha
CIICLMAIIbHON TTaHEI HHCTPYMEHTOB, OTITYCTHUTD JICBYIO KHOIIKY MBIIIH, IEIKHYTH JIEBOH KHOIKOM MBI Ha H300paKeHUH
JIMHUM C653U HA IUarpaMMe U OTIIYCTUTh ee. B pe3ynbraTe 3TuX JeiicTBUI Ha AUarpaMMe psiioM C JIMHKUEH c6:13u MOSBUTCS
n300paXKeHne CTPEIIKH coo0ueHUs.

OpnHako 0oJee YI0OHBIM MPECTaBIASTCS CIIOC00 J00ABICHUS COOOUeHUTl C TIOMOIIIBIO THATIOrOBOI0 OKHA CBOMCTB cési3el.
Z[J'IH 3TOTI'0 HBOﬁHLIM IICJIYKOM Ha JIMHUU C643U BbI3BIBACTCA OKHO €€ CBOMCTB U PpacCKpbIBaCTCsA

BkiIaaka Messages ( coobwenus ). Tlocie 3TOro ciaeayeT BBITOIHUTD ONMEPAINI0 KOHTEKCTHOTO Merio Insert To (BcraButh
B HAIPABJICHHUH), B PE3yJIbTATE YET0 MOSBISETCS BIOKCHHBIN CNUCOK C MPEAT0KEHHEM BbIOPATh OJIHY U3 Onepaiuii
LIEJIEBOTO KJIacca A CIICUUKAIINA UIMEHU coobuenus (puc. 7.5).

Link Specification for Untitled d |

General Meszages |

| Sequencel tezzage Mame | R eceiver Object
201 I j : HeTpolicteo yre

ophame

ANOEMPOEATE KPEAMTHYKD KapTouky( |
BEPHYTE KPEquTHYND KapTodey[ |
NPOYKTETE HAEHTHBMESTOP KapTouk| |

npoduTare [TAH-koal |

| | ]
[F I Cancel Apply Emwsevl Help |

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

st paccmarprBaeMoid Mozeny OaHKoMara JUis TIEPBOTO Co0OueHs. CIIEAYET BEIOPATh ONEPaIHIo IPOYUTATh
naeaTudukarop kaprouku(). [locie BeIOOpa onepayuu 1y faHHOTO cooOujeHus OHO NOOaBIsAeTCA

B CHUCOK CO0OWenutll TAHHOM ¢6513U, a PSAJOM C JIMHUEH 6531 Ha UarpaMMe Koonepayuu TOSBUTCS CTPeJIKa C HOMEPOM U
HAMEHEM 3TOTO coobwenus (puc. 7.6).
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Puc. 7.6. Jnarpamma Koorepanuy mocie 100aBIeHUS CBA3K MEeX Ty 00bekToM kiacca Kinent bankomara (akrepom) u
00BEKTOM KiTacca Y CTPOMCTBO YTCHUS KapTOUKU

Kpome uMeHu coobuyenuss MOKHO TAKXKe 33JaTh cmepeomun CHHXPOHU3ALUU U YaCcTOTY nepeaadu. i 3Toi 1esu cieayer
BOCIIOJIB30BAThCS JHAJIOTOBBIM OKHOM CIICIIU(HUKAIINN CBOUCTB coobwenuil (puc. 7.7), KOTOpOe MOKHO OTKPHITh JBOWHBIM
IIETYKOM Ha UMEHHU co00ujeHus B CIIICKE paccMaTpuBaeMoil BKIanku Messages okHa criernUKaui CBOMCTB c83uU.

Message Specification for npoYMTaTh H'Ef: 2=

General Detail

— Synchronization

{* Simple
" Sunchronous
" Balking

" Timeout
" Procedure Call

" Asynchionous
" Retumn

— Frequency
' Aperodic

™ Periodic

] 4 I Cancel | Apply | Browse « Help

Puc. 7.7. InanoroBoe 0KHO CIeUN(UKAIIHA CBOWCTB COOOIICHIS

ITpynna cBoiicte Synchronization (Cuuxponu3saiiysi) npeaHa3HaueHa JUIs ONpeAeIeH s CII0c00a CHHXPOHU3AINN
nepenaBaeMoro coobujenus. Ilpn I3MEHEHUH 3TOTO c80licmaa N3MEHSIETCS rpaduiaeckoe n300pakeHIe CTPEIIKH
COOTBETCTBYIOIIETO COOOUeHst. XapaKTEPUCTHKA OT/IIbHBIX CBOWCTB CHHXPOHU3AIUHU coobujenuil U rpaguaeckoe
n300paskeHIe COOTBETCTBYIOINX CTPEIIOK cO0OweHutl IPUBOUTCS B Clieayrolei Tadmune (Tadmn. 7.2).



Tabmuna 7.2. XapakTepucTHKa CBOWCTB CHHXPOHU3AIUH COOOIICHUI

I'padgnueckoe
Ha3BaHue cBoiicTBa u300pakeHue Ha3nayeHmue cBoiicTBa
CTPeJIKH

Simple (ITpoctoe) e JlaHHOE co0OWeHe BBITIONHACTCS B OTHOM NOMOKE YNPAGLeHUS..
310 c6oticmeo 3amaeTcs JOOABIIEMOMY Ha AUATPAMMY COOOUIeHUIO TIO
YMOJTYaHHIO

Synchronous (CuaxpoHHOE) — e [Mocne mepenaun TaHHOTO co0OWeHUs: KIINSHT OKUTAET OTBETA OT
00BEKTa-IIPUEMHIKA O PE3yIbTATE BHIIIOJTHEHHS COOTBETCTBYIOIICH
orepanun

Balking (C otkazom) = [ocne mepegayun MaHHOTO co0bWeHUss OOBEKT-TIPHEMHHUK OTKA3bIBACT
KJIMEHTY B BBIIIOJHEHUH COOTBETCTBYIOILIEH ONEpaliy, €CIIM OH 3aHST
BBINOJTHEHHEM JIPYTUX ONepaLui

Timeout (C oxunanuem) {:}_:: [Mocne nepepaun JaHHOTO cOOOWeHUsE OOBEKT-IPUEMHUK MOXKET
HOMECTHTh JJAHHOE cOoOuenue B 04epelb C OTPaHUYEHHBIM BPEMEHEM
OXKMJAaHU, €CIIM OH 3aHAT BHIMOJHEHNUEM APYTUX OIlepannit

Procedure Call (BsizoB - KineHT nochliaeT AaHHOE coobuyenue 00bEKTy-TIPUEMHUKY U, YTOOBI

HpOLEIYPHI) MPOJIOJDKUTE CBOIO pabOTy OJKHIACT, IOKA BCs NaJbHEHIIIAs BIOKCHHAS
MOCTIETOBATEBHOCT cooOuerutl He OyneT oOpaboTaHa MPHEMHUKOM

Asynchronous (AcuHxpoHHOE) —— == KimeHT nmocsutaeT aHHOE coobuyeHue U IPOIOIDKAeT CBOIO paboTy, He
O0XHIasi IOATBEPKICHHUS OT 00BEKTA-TIPHEMHHKA O MOJTYYCHUH
3TOr0 coobwenus. IIpu 3TOM COOTBETCTBYIONIAs ONEPaIUsi MOXKET ObITh
KakK BBITIOJIHEHA, TaK U HE BBIIIOJHEHA

Return (Bozgpar)  ----- = JlanHO€ co0b6UeHue TTOChUTAeTCSs KIUEHTY TI0CIe OKOHUYaHUS
BBITIOJTHECHHMSA BbI30BA MPOLECAYPhI

I'pynna cBoiictB Frequency (Yacrora) mpegHa3HaueHa IS yKa3aHUS IEPHOANIECKOTO XapaKTepa Mepeadn COoOueHUs.
[Tpu U3MEHEHHUH ITOTrO ceoticmea TpadhudecKoe H300paKEHHE CTPEIKH COOTBETCTBYIOLIECTO COOOWeHUs HE

nsmensiercs. Ceoiicmeo Aperiodic (Aneproguyeckoe) 03Ha4aeT, YTo coobujeHue TTIOChUIACTCS KITMEHTOM HeperyJIspHO.
ITpu 3TOM Cco0bUeHIe MOKET OBITH OTHPABIICHO OJIMH WIIM HECKOJIBKO Pa3 4epe3 pa3iMyHble IPOMEXYTKH BPEMEHH.

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

YTO cO0OUeHUe PETYISIPHO OCBUIACTCS KIIMEHTOM Yepe3 ONpeieIeHHbIC TPOMEKYTKH BPEMEHH.

[TpumeHnTEIHHO 11 MOIETTH OaHKOMaTa MOKHO OCTaBUTh PACCMOTPEHHBIE cgoticmea coobujenuli 6€3 N3MEHEHUs, B TOM
BHUJIE, B KAKOM OHH OIIPEJIeNICHbI no yMomdanuto nmporpammoii IBM Rational Rose 2003.

JlaboparopHas pabora 17. PaspaboTka JuarpaMMBbl IIOCIEA0BATEIHLHOCTH.

OcobeHHocTH pa3pabOTKM quarpaMMBbl oclieioBaTenbHOCTH B cpesie IBM Rational Rose

Huazpamma nociedosamenvHocmu SIBISETCS APYroi HOpMOI BU3yaaH3ally B3aUMOICHCTBUS B MOJIEIH U, KaK

U duazpamma Koonepayuu, oNepupyer oovexmamu u coodwenusmu. O0IHe peKOMEHIAINH 110 IOCTPOCHHUIO Ouazpammbl
nocnedogamenvbHocmuy ObUTH PACCMOTPEHBI B JIEKIHH 8 Kypca "OCHOBBI 00beKMHO-0pUeHMUPOBAHHO20 MOOCIUPOBAHUS B
nvotaruu UML". Ocobennocts pa6oTsl B cpene |BM Rational Rose 2003 3akirtogaercst B TOM, YTO 3TOT BHIl KAHOHUUECKOU
ouazpammul MOXKET ObITh CO3/1aH aBTOMAaTHYECKHU TIOCIIC TIOCTPOCHHUS THarpaMMbl Koonepayuu M Haxatus kiasuim <F5>, C
ITOMOIIIBIO ITOH e KJIABHUIIHU OCYIIECTBISIETCS MEPEKIIIOYCHIE MEKIY AUarpaMMaMH MOCIEA0BaTEAbHOCTH U KOONepayuu B
MOJIEIIH.

OnHako B OTAETBHBIX CITydasx ObIBAeT YA0OHO HAYATh MOCTPOCHHUE OuUacpamMm 83aUMOOECmeus C Ouazpammbl
nocnedogamenvrocmu. B 3ToM ciiydae akKTUBU3UPOBATh pabouee OKHO QuUapamMmbl NOCIEO08aAMeNbHOCHL MOKHO
HECKOJBKUMHU CIIOCOOAMHU:

° [[{enxHyTh Ha KHOIIKE C H300pakeHNUEM JHarpaMMBbl B3aUMOICHCTBUS HA CIMAHOAPMHOU NAHENU UHCIPYMEHO8 ’
BEIOPATH IS TOCTPOCHUS JUAarpaMMy MOCIEI0BATEIEHOCTH.



BBINOHATH ONEPALMIO IABHOTO MeHo: Browse ~—  Interaction Diagram (Bpaysep — Jluarpamma
B3aUMOJICHCTBUS) ¥ BBIOPATH JJIsl TOCTPOEHHSI HOBYIO JIUArPaMMYy MOCIIE0BATEIbHOCTH.

BrInonHuTh onepanuo KOHTEKCTHOTO MeHto: New > Sequence Diagram (Hosas > Juacpamma
nociedogamenbHOCmu) AJs TOTHIECKOTO TIPEACTABICHUS UM MPEACTABICHUS BapHAHTOB HCIIONB30BaHUs B Opaysepe
MPOEKTA.

[Ipu 5TOM MOSBIAETCS HOBOE OKHO C YHCTBIM paOOYUM JUCTOM OUASPAMMbL KAACCO8 U CTICITUATIEHASL NAHelb
UHCMPYMEeHmOos, CONIepIKAIAs KHOIKU ¢ N300pakeHHEeM Tpa@uIeCKUX MPUMHUTHBOB, HCOOXOIUMBIX IS

pa3paboTKu duacpammer nociedosamenvrocmu (1adi. 8.1). HasHaueHue OTAENbHBIX KHOIIOK aHEIM MOYKHO Y3HATh U3
BCIUTBIBAIOIINX MOCKA30K.

I'padmueckoe

k

AL

Ta6m/1ua 8.1. Ha3Hauenue KHOIIOK CHeLHuaJbHOM MaHeIn HHCTPYMCECHTOB AUarpaMmbl MOCJICJ0BATCIIbBHOCTHU

u3odpaxkeHue

BenubiBaromas

nmoacKa3ska

Selection Tool

Text Box

Note

Anchor Note to Item

Object

Object Message

Message To Self

Return Message

Destruction Marker

Procedure Call

Asynchronous Message

Ha3HayeHue KHONKH

[MpeBpaiaer n300paskeHne Kypcopa B pOpMy CTPEIKH AJIsl MOCIEAYIOIETO
BBIJICJICHUS SJIEMEHTOB Ha inarpamme

JlobaBisieT Ha AuarpaMMy TEKCTOBYIO 00J1acTh

JloGaBnsieT Ha quarpaMMy NpuMedaHue

JobaprsieT Ha AUarpaMMy CBs3b MPUMEYAHHUS C COOTBETCTBYIOLINM
rpagu4ecKuM dJIEMEHTOM JHarpaMMbl

JlobaBisieT Ha TUaTpaMMy 0ObeKm

JobaBisieT Ha AUarpaMMy MpocToe coobuyeHue

JlobaBisieT Ha TUATPaAMMY peieKCUHOoe coobweHue

JoGapnsieT Ha AUarpaMMy coobuyeHue THIIa BO3BpaTa U3 BbI30Ba IIPOLIETYPEI
JobaprsieT Ha AUarpaMMy CUMBOJI YHUUTOKECHUS 06beKma

JobapisieT Ha AUarpaMMy cooduyeHue THIa BBI30Ba MPOLETYpHI (110

YMOJTYAHHIO OTCYTCTBYET)

Jlo6aBisieT Ha qUarpaMMy aCHHXPOHHOE coobwenue (10 YMOTYaHUI0
OTCYTCTBYET)

Ha cnennanbHoi naHen M HHCTPYMEHTOB 110 YMOJTYAHHIO IPUCYTCTBYET NPAKTHYECKH BCE IIMKTOIPAMMBI 3JIEMEHTOB,
KOTOpPbIE MOTYT OBITh UCIIONB30BaHbI IJIsL HOCTPOCHHS OUAepammyl nociedosamensHocmu. Y13 HooIHUTEIbHBIX
MUKTOTPaMM IpaMUECKUX JIEMEHTOB Ha CHELHANbHYIO naHelb UHCTPYMEHMO8 MOXHO J100aBHUTH JIHIIb cOOOWeHue THIIA
BBI30Ba MPOLIEAYPHI M ACHHXPOHHOE co0bwenue (ocieanss ctpoka Tadi. 8.1). OTHOCHTENbHO N300pakeHHs
ACHHXPOHHOT'O coobujenusi B HopMe MOIyCTPEIIKU CIIeyeT 3aMeTUTh, YTO XOTs B BepcuH si3bika UML 1.5 sToT snement
OTCYTCTBYET, B cpenie IBM Rational Rose 2003 Bo3MOKHO H300pa3nuTh 3TOT THIT coobujenuil B HopMe CTIeIHaIbHOTO
rpaduuecKkoro cmepeomund.

JlaboparopHas padora 18. PaspaboTka guarpaMMbl COCTOSIHUI M PEIAKTHPOBAHME CBOMCTB €€ DJIEMEHTOB.

OcobeHHOCTH Pa3pabOTKU nrarpaMMbl cocTossHui B cpene IBM Rational Rose 2003

TTepexomst K pacCMOTPEHHIO AHATPAMMEBI COCMOsAHULL, CTIETYET OTMETHTD, 4TO B cpeae |IBM Rational Rose 2003 atoT Trm
JIMarpaMM MOXET OTHOCHTBCSI K OTACIBHOMY KIIACCy, onepayuu Kiaacca, BApHAHTY UCIIOJIb30BAHUS, TTAKETY HIIH
npeacrasieHuio. OOMHe peKOMEHIAINN 70 TIOCTPOCHUIO TUATPAMMBI COCMOAHUI OBUTH PACCMOTPEHBI B JIeKuax 9 u 10



kypca "OCHOBBI 00beKMHO-0pUeHMUPOBaHH020 Mooeruposanus B Hotarmu UML". JIns Toro 94To0bI MOCTPOUTH
JarpaMMy cOCMOsHUlL, €€ BHaYalle HeOOXOAMMO CO3/1aTh U AKTUBU3UPOBATh.

Hagatp TIOCTPOCHHUE arUarpamMmMbl cocmosiHuil IS BLI6paHHOFO OJIEMCHTA MOICIIN UITH MOI[CHprCMOfI CHUCTEMBI B IICTIOM
MOXXHO OJTHUM U3 CJICAYIOINX CIIOCOOOB:

Case View ) B Opay3epe NpOSKTa U BBITOJIHUTH OIEPALNI0 KOHTEKCTHOIO MeHIO: New

[IlenkHYTh Ha KHOTIKE C N300paKEHUEM JHarpaMMBbl COCMOAHUL HA CIMAHOAPMHOU NAHeaU UHCIMPYMEenmo8, TIOCIIe
Yero cjegyeT BEIOpaTh IPEICTAaBICHHUE U THII Pa3padaTsIBAEMOM AUarpaMMbl - HOBas JUarpaMMa cOCIMOsHUU.

Bernenuts noruueckoe npencrasieHue ( Logical View ) win npexcTaBiieHne BapuaHTOB Hcnonb3oBanus ( Use

Diagram (Hogas

Diagram (Hosass —"

Statechart

JnarpamMma cocmosinuil ).

PackpeiTh noruueckoe npexacrasienne ( Logical View ) B 6paysepe poeKkTa 1 BBLACIUTE pacCMaTPHBACMBIi
KJIacc, onepayuio Kaiacca, akeT, WA PacKpBITh IPEACTaBICHHE BapuaHToB Hconb3oBanus ( Use Case View ) u BEIOpaTh
BapHAHT HCIIOJB30BAHMS, TIOC/IE YEro BHIOIHAT ONEPAIio KoHTeKcTHOro MeHio: New ~ Statechart

Jnarpamma cocmosnuii ).

BBINOTHITH ONEPALIIO TIaBHOT0 MeHio: Browse 7 State Machine
Diagram (O630p > Juarpamma cocmosiHuil ), IOCJIE 4ero CIIeAYeT BRIOpaTh MPEICTABICHHE U TUIT pa3padaThiBacMOM
AuarpaMMabl.

B pe3ynbTaTe BBIIOTHEHHS 9THX ACHCTBUI NOSABISECTCS HOBOE OKHO C YUCTBIM pabouuM AUCMOM TAATPAMMBI COCMOSHUL 1
CIelMaNbHAS naHeb UHCIPYMEeHMOo8, CoJleprKalllas KHOIKY ¢ H300paxeHneM IpadHuecKux HIeMEHTOB MOJEH,
HEOOXOAUMBIX s pa3paboTKU quarpaMMsel cocmosinuti (Tadi. 9.1). HazHaueHne oTAeIbHBIX KHOMOK MAHEIH MOXKHO y3HATh
U3 BCIUIBIBAIOIINX MOJICKA30K.

I'padpuueckoe

k

AL

Tabnuua 9.1. HazHaueHne KHOMOK CHENMAIbHOM aHeIn HHCTPYMEHTOB TUarpaMMbl COCTOSTHUI

u300paxeHue

BcenabiBalomias

nmoacKa3ska

Selection Tool

Text Box

Note

Anchor Note to Item

State

Start State

End State

State Transition

Transition to Self

Horizontal

Synchronization

Vertical
Synchronization

Decision

Ha3HayeHue KHONKH

[MpeBparaet n306paskeHHe Kypcopa B HOpMY CTPEIKH ISt TIOCTIEAYIOIIETO
BBIJACJICHUA 3JIEMECHTOB Ha JUarpaMmme

JlobGaBmsieT Ha AuarpaMmy TEKCTOBYIO 00J1aCTh

JobasnsieT Ha qUarpaMMy IpUMevaHHe

HO6aBJ’I$IGT Ha AuarpamMmy CBA3b IIPUMCEYAHHS € COOTBETCTBYOIIUM

rpadUueCKUM 3IEMEHTOM JTHATPAMMBI

HO6aBJ’I$IGT Ha quarpaMMmy cocmosiHue

I[O6aBJ'I$IGT Ha AuarpaMmy HadajJlbHOC cocmosiHue

Z[O6aBJ'IHeT Ha AuarpaMMy KOHEYHOC cocmosrue

JlobGaBnsieT Ha qUarpaMMmy nepexoo

JlobaBnsieT Ha IUarpaMmy peg.ieKcughblii nepexoo

Z[O6aBJ'I$IeT Ha AuarpaMmy ropm3oHTaJibHO paCHOJ’IO)KCHHLIﬁ CHMBOJI

CUHXPOHHU3aIUn (1'[0 YMOJTYaHUIO OTCYTCTByeT)

JobasnsieT Ha qUarpaMMy BEpTHKAIBHO PACIIOJIOKEHHBIN CHMBOJT
CUHXPOHM3ALMU (110 YMOITYaHUIO OTCYTCTBYET)

JlobaBnsieT Ha qUarpaMMy CUMBOJI IPUHSTHS PEILICHUS JUIs
IBTEPHATHBHBIX 71€pex0006 (110 YMOIYaHUIO OTCYTCTBYET)

Ilo yMonIuaHWIO HA CIICHUALHOW TAHEIH HHCTPYMEHTOB MOT'YT OTCYTCTBOBATh KHOIKH C TPEMsI TOCIICTHIMH
rpaduaeckuMu dyreMeHTaMu u3 Tabnuibl 9.1. [Ipu He0OXO0IUMOCTH UX MOXKHO JOOABUTH Ha CIICHUATBHYIO MTaHEb



JMarpaMMBbl COCMOANUL aHAJIOTUYHO crioco0y, paccMOTpeHHOMY paHee B yiekiuu 3 (puc. 3.1). [Iponomxkas pa3paboTky
MIPOEKTa 710 MOJAEIMPOBAHUIO CUCTEMBI YIIPABJICHUS 0aHKOMATOM, MOXXHO IIPUCTYNHUTh K pa3padOTKe HOBOU
quarpaMmsbl cocmosnuti. C 3TOH LEeNbIo I AUArPaMMBl COCMOsIHUL MOJIIIN OaHKOMAaTa 3a1aIuM

umst Juazpamma cocmosnuti ATM, a B CEKIUIO €€ TOKYMEHTAIUH BBEIEM TEKCT

"Jluaepamma cocmosiHuii OTINCHIBACT KOHEUHbII agmomam GaHKoMaTa'".

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

Jnst no6aBIeHUs cocmosinus Ha JUarpaMMy cOCmOsHUT HEOOXOIMMO C MTOMOIIBIO JIEBOW KHOTIKY MBIIIN HAXKaTh KHOIIKY C
n300paKEHUEM ITUKTOTPAMMBI COCMOsIHUA Ha CTICLUANBHON MaHeIH UHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIIKY MBIIIHU U
LIEJIKHYTH JICBOM KHOIMKOM MBIIIK HAa cBOOOJHOM MecTe pabodero jiucra auarpaMmsl. Ha nquarpamme nosiBUTCS
n300pakeHne cocmosAnus ¢ MapKepaMH H3MEHEHUS! €r0 TeOMETPUIECKIX Pa3MEPOB U IPEIUIOKEHHBIM CPenoit

HUMEHEM 10 YMOIYaHHIO, KOTOPOE pa3pabOTIHKy CIIEILyeT H3MEHHTb.

Jist auarpaMmsl cocmosanui Mojien 0aHKOMaTa B KauecTBe HIMEHU NIEPBOT0 JOOABIEHHOTO COCTHOAHUA U3MEHUM
IIpeUIosKeHHOE TIporpaMMoit no ymomdanmo nms NewState va Oxuganue kaprouku (puc. 9.1). 3agats

UMS COCMOAHUA MOKHO MO0 HENOCPEICTBEHHO NP TOOABICHHH HOBOTO COCIMOsHUA Ha THATPaMMy COCMOAHUIL, THO0
OTKPBIB OKHO CIIeH()UKALMHA CBOUCTB HOBOTO COCTNOSHIUA.
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Puc. 9.1. /Inarpamma cocrosiHuii nociie 100aBieHus Ha Hee cocTosiHUS OKHUAaHue KapTOYKH

J1nist 106aBICHHOTO COCMOsIHUSL MOKHO OTKPBITh OUAI02080€ OKHO €TO CBOMCTB IBOMHBIM IIEITYKOM JIEBOI KHOITKOM MBIIIH
Ha N300paKEHHUHU ITOTO IEMEHTA HA JrarpaMMme. B aToM ciiydae akTUBU3UPYETCS OUal02060€ OKHO CO CIIEIHATbHBIMU
BKJIAJIKAMH, B TIOJISI KOTOPBIX MOXHO 3aHECTHU BCIO HHPOPMAIUIO 1o JaHHOMY cocmosnuio (puc. 9.2).



by State Specification for O34 8aH4 2=

General IActionsl Transitinnsl Swimlane&l

M ame: ID}KWJ.EIHHB KAPTOMKM

Stereatype: I j
Dwner: Logical Wiew

Context:

[ ocumentation:

B 0aHHOR COCTOAHMM BaHKOMET FOTOE K BEINDAHEHMI ;l
CEOEH YHKLMOHaNEHOCTH

[

[ Statesactivity history [ | Sub state/activity histary

ok I Cancel I Apply I Erowgevl Help I

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

IIpr HEOOXOMUMOCTH B JHAJIOTOBOM OKHE CIIEIM(PUKALINN CBOHCTB BEIOPAHHOTO COCMOSHUA MOXKHO 3a/1aTh
BJIOXKCHHOE UCOopuyeckoe cocmosinue. J1Jia 3Toro cieayeT BRICTaBUTh OTMETKY Y CBOMCTBa State/activity
history ( Acmopuueckoe cocmosnue loesmenvrhocms) u Haxath kHOKy Apply. B pesynbrate BHYTpH
HCXOIHOTO COCMOsAH U TIOSIBUTCS BIOKEHHOE ucmopuueckoe cocmosnue (puc. 9.3, a).

OHMOAHME ESATOMEN OMOAHME KARTOYEM

® (+)

Puc. 9.3. JloGaBreHne BI0KEHHOTO UCTOPUIECKOTO COCTOSIHUA (@) M COCTOSIHUSA TIy00KO0# nctopuu (0) 11 COCTOSHUS
OxugaHue KapTOuKu

Y008I 0OBIYHOE UCOpUUECKOE COCMOsHUE TIPEBPATHTD B COCMOsHUE TIYOOKOH UCTOPHH, CIIENYET AOTIOTHATENHHO
BBICTaBUTh OTMETKY y cBoiicTBa Sub state/activity history (HMcropuueckoe moi-COCTOSHIE/ OestmebHOCMb), KOTOPOE
CTaHOBUTCS JOCTYITHBIM JUIS PEIAKTHPOBAHMUS OCIIEC BRIOOpA MEPBOT0 CBOICTBA, U HaXxkaTh KHONIKY AppPly. B pesynbrare
BHYTPH HCXOJHOTO COCIMOsIHUA TIOIBUTCS BIOKEHHOE cocmosinue TIy0okoi ucropuu (puc. 9.3, 6).

Yto0BI 0OBIYHOE cOCmOosiHUEe IpEBPATUTD B KOMnosum, CICAYET IIPU IIO6aBIIeHI/II/I HOBOTI'O cocmosHusl MIOMECTUTDH €TI0 BHYTPH
TpaHUIBI TOT'O COCMOAHUA, KOTOPOE HeOGXO}II/IMO clenatb KomMnoumuoim. B PEIYIbTATE BHYTPU

HUCXOJHOTO coCmoAHUA TIOABUTCA HOBOEC BJIOXKCHHOC cocmosAHUue C UMCHEM NeWState, KOTOPOEC ITpU NEPEMEICHNUN
KOMIIO3HUTa B 00J1aCTH AnarpaMmbl cocmosiHui BCEraa 6y,HCT HaXOJUTbHCS BHYTPHU CBOCI'O KOMIIO3UTA (pI/IC 94)

OHMOAHHE KARTOUEK

MewState
®

Puc. 9.4. IIpespammenue cocrostans Oknupannue KapTOIKH B KOMIIO3UTHOE COCTOSHUE

PaccmoTpeHHBIE BBIIIE AEHCTBUS MPUBEICHBI TOJIBKO C IENBI0 WIITIOCTPANN OCOOCHHOCTEH CTICIIU(UKAIINNA UCTOPUIECKAX
Y BJIO’KCHHBIX MOJICOCTOSIHUI M HE OTHOCSTCS K pa3pabaThiBaeMOi MOJEIH OaHKOMATa.



JlOTIONIHUTENFHO MOXKHO ONPEJEIUTD CIEAYIOUINEe CBOUCTBA COCMOANUIL: 3aJaTh TEKCTOBBIA CTEPEOTUII COCTHOAHUA,
OIIPEJCTINTh BHYTPEHHHE JICHCTBYS Ha BXOJIE M BBIXOJIE, & TAKXKE BHYTPEHHIOIO OesimenbHOCMb. ITH CBOMCTBA JOCTYITHBI
JUIst peilakTupoBaHus Ha BKiIaake General (O6ume) u Actions (eiicteust). Ha Bxianke Transitions ( [lepexoosi ) MOKHO
OIIPENIeIIATh M PENAKTUPOBATh nepexo0bl, KOTOPBIE BXOIAT H BRIXOAAT U3 paccMaTpHBaeMoro coctostHus. [locnenuss
BKiIaaka Swimlanes (Joposxku) cIy>KuT i cneudUKaniy J0poKeK, KOTopble, B KOHTeKcTe si3bika UML, onpexnensiores
UL IRArPaMMBbl ICATEIbHOCTH.

Jo6asneHne nepexona M pelakTHPOBAaHHE €TO CBOMCTB

st 1o6aBIeHUs nepexoda MeXLy ABYMsI COCMOSHUSIMY HYXKHO C TIOMOIIBIO JICBO# KHOIKU MBI HaXaTh KHOTIKY C
U300pakeHUEM nepexodd Ha CIeUAIbHOU TaHEIH HHCTPYMEHTOB, OTITYCTHUTH JICBYIO KHOTIKY MBIIIH, IEIKHYTh JICBOU
KHOITKOW MBIIIH Ha W300paKEHHUH UCXOIHOTO COCTOSIHUSI HA TUarpaMMe U OTITYCTUTh €€ Ha N300paKeHUH LIENIEBOrO
cocTosiHus. B pesynbTare 3TUX ASHCTBUI HA JUarpaMMe MOSIBUTCS H300paKeHUE nepexodd, COSANHSIONICTO 1Ba
BBIOpPAaHHBIX cOCTOsTHUS. [Ipomomkas pa3paboTKy MOJICITH CUCTEMBI YIIpaBJIeHUs OaHKOMATOM, J00aBUM Ha

JMarpaMMmy cocmosnull HadansHoe cocmosinue ( Start State ) u coequnum ero nepexodom ¢ cocmosnuem OxunaHue
kapTouk# (puc. 9.5).
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Puc. 9.5. luarpamMmma cOCTOSTHHIA TIOCIE JO0OABICHUS HAa HEE MEPEeX0/ia U3 HAYaIbHOTO COCTOSIHUS B COCTOsIHHE OKHIaHme
KapTOUYKH

IMocne nobaBneHus nepexodd Ha JUATPAMMY COCMOSIHUL MOYKHO OTKPBITh OUAI02080€ OKHO €TI0 CBOMCTB 1
crenuQUIIpPOBaTh JOTOJIHUTENbHBIE CBOWCTBA, JOCTYITHBIE HA COOTBETCTBYIOIIMX BKIIaAKax (puc. 9.6). Cienyer oOpaTuTh
BHUMaHHE Ha JiBe TepBble cTpoku Bkiaaku Detail (IToapo6HO), KOTOpbIe NPEeICTaBISIOTCS Hanboee BaXKHbIMU U3
CBOHCTB nepexooa. Ilepoe none 6600a Guard Condition ciyxut asst 3aIaHusl CHLOPOIHCEE020 YC106USL, KOTOPOE
oIpeieNsieT MpaBuiIo cpabaThiBaHUs COOTBETCTBYIOIIETO nepexoda. Bo BTopoM none 66oda Action MOKHO
cHenuQUIUPOBATH delicmaue, KOmopoe npoucxooum npu cpabamuléanuy nepexoda 10 TOTo, Kak MOAEINpyeMasi cucrema
HONAZET B LIEJIEBOE COCMOAHUE.
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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. /TnanoroBoe okHO crnenu(HKalK CBOMCTB Iepexoa, OTKpbiToe Ha Bkiaake Detail (IToxpoOHO)

[Tpu HEOOXOAMMOCTH MOXKHO OIIPEETUTH COOOIIEHUE O COOBITHH, IPOUCXOAIIEM IIPH CPadaTHIBAHUHU HEPexo0d, a TAKKe
BHU3YaJIN3UPOBATh BIOXKEHHOCTb COCIMOAHUL U TIOJKITIOUYUTD HCTOPUIO OTJCIBHBIX COCTNOAHUI

OxoHYaTeIIbHOE MOCTPOCHUC AHUArpaMMBbl COCTOSIHUI MOACIN OaHKoMara

I[J'I?[ 3aBCPHICHUA MOCTPOCHU AUATrPAMMBI COCMOsIHULL paccMaTpuBacMoro npumepa CIcayeT OrnMCaHHbIM BbIIIC CIIocooom
,Z[O6aBI/ITL OCTaBIIUECA COCMOAHUA N nepexodbl. C aToit LEJIBIO CJICAYCT BBINNOJHUTD CICAYIOIHNC HeﬁCTBHﬂZ

1. Jo6aButh cocmosnus ¢ umeHamu: Oxuganne BBoja [IMH-kona, [Tposepka [TMH-koaa, Oxxuganne BeIoopa
knueHTa, O6paboTka 3armpoca Ha CHsATHE Haju4HbIX, OOpaboTKa 3anpoca Ha MoJIydeHue CIpaBKy, Beinaya
Hann4uHbIX, [leuaTs, Bo3BpaT kapTouku, 3aBepiiieHre TpaH3aKIUU U GUHATBHOE COCMOsIHUE.

2. Jo6aBuTE nepexod: KapTouka BCTAaBIICHA, HATIPABICHHEBIN OT cocmosinus OXunaHue

KapTouku K cocmosanuro Oxunanue seoja [IMH-kona.

3. Hobasuts nepexoo: IIMH-kox BBeneH, HaNIpaBIeHHEIH 0T cocmosanus Oxunanue BBona [TMH-
kozaa k cocmoanuio Ilposepka ITMH-kona.

4, J100aBUTh nepexod: OTMEHa TPaH3aKIINH, HAIIPABICHHBIH OT cocmosnus Oxunanue Beona [TMH-
KoJia K cocmosinuto Bo3BpaT KapTOUKH.

5. Jlo6aBuTh nepexod co cmopooicesvim ycaosuem. [ITMH-ko BepHBIi], HanpaBleHHBINH 0T cocmosanus TIpoBepka
IMNH-koxa x cocmosanuro OxuaaHue BEIOOPA KIUEHTA.

6. Jo6aButh nepexood co cmopoaicesvim yciosuem. [IIMH-xox HeBepHBIii], HarIpaBiIeHHbIH 0T cocmosnus I1poBepka
[MNH-koxa k cocmosanuro Oxunanue Beoga [IMH-koaa.

7. J100aBUTh nepexod: TpU HEYAUH C delicmeuem Ha nepexode KOHPUCKAINS KapTOUKU, HATPaBICHHBIN

ot cocmosanus Iposepka [TMH-kona x cocmosinuto 3aBepiieHne Tpan3akuu. [ 3amanus oeticmaust Ha OaHHOM
nepexode CleayeT BBECTH TEKCT KOH(PHUCKAIMS KapToukH B 1oJie BBoja Action ([eiicteue) na Briaake Detail (IToapo6Ho)
OKHa crieru(puKauy CBOWCTB JaHHOTO nepexooda (puc. 9.7).
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Send event; I
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| QF. I Cancel | Apply | Browse = Help

Puc. 9.7. InanoroBoe oKHO crienn()UKAIINH CBOMCTB IIepexoia TPH HeyJaud IpH 3aJaHUH JCHCTBUS Ha TIepexo/ie

JIJ'ISI MPOAOJIKCHUS MMOCTPOCHUA AUarpaMMbl cocmosiHuil CJICAYCT BBINIOJHUTD CJICAYIOINEC JeNCTBUS:

8. J06aBUTE nepexod: BEIOOP CYMMBI CO CHIOPOJICEEbIM YCIOGUeM: [CyMMa BBEICHA ], HallpaBICHHBIN

ot cocmosnus Ox)unanue BIOOpa KIMeHTa K cocmosanuto O0paboTKa 3ampoca Ha CHATHE HATHYHBIX.

9. Jlo6aBUTh nepexod: BBIOOP CIIPaBKH, HATPABIEHHBIN OT cocmosinust O)uaaHue BIoopa

KIHeHTa K cocmosanuto O0paboTKa 3anpoca Ha MOJy4eHHE CIIPaBKH.

10. J106aBUTh nepexod: OTMEHa TPaH3aKINK, HATIPABICHHBIN OT cocmosnus Oxunanue BpIioopa

KJIIMEHTA K cocmoanuo Bo3BpaT KapTouKy.

11. J06GaBUTE nepexod co cmopodicedbim yCaoguem: [KpeIUT He MPEBbILICH |, HANPaBICHHBIH 0T cocmosinua O6paboTka
3aIpoca Ha CHATHE HAINYHBIX K cocmosnuio Brliaua HaIMYHBIX.

12. J06aBHTE nepexoo co cmopodicedulm yciosuem: [KpEIUT IPEBHIIICH| C delicmauem Ha nepexooe CoOOIICHNE,
HaIpaBIICHHBIH 0T cocmosanuss O6paboTKa 3anpoca Ha CHATHE HATUYHBIX K cocmosanuio Bo3Bpar KapTOUKH.

13. Jlo6aBUTE nepexo0: HaATMUHBIE BBIJAHBI CO CIMOPOIHCE8bIM YCl08UeM. [BEIOpaHa IIeuaTh YeKa|, HalpaBJIeHHbIN

0T cocmosnus Belgaya HaMUUHBIX K cocmoanuio Iledats.

14. J06aBUTE nepexod: HaJIMYHBIE BBIAAHBI CO CHIOPONCEGbIM YCI0GUeM: [TTeuaTh YeKa He BEIOpaHa], HarmpaBJIeHHbIH
0T cocmosnusa Belgada HATMYHBIX K cocmosiHuio Bo3Bpar KapTouKy.

15. Jlo6aBuUTh nepexod: cupaBka cOpMUpPOBaHa, HAPABICHHBIH OT cocmosanus O0paboTka 3arpoca Ha OoJIydeHne
CHPaBKH K cocmosinuio [ledarts.

16. Jlo6aBuUTh nepexod: nevyarth 3aKOHUSHa, HAPaBICHHBIN OT cocmosinus [ledats kK cocmosnuo Bo3BpaT KapTOUKH.
17. Jlo6aBUTh nepexoo: KapTouKa BO3BpAIlleHa, HAIPaBICHHBIN OT cocmosinus Bo3spat

KapTO4YKU K COCMOAHUIO 3aBepIHGHI/I€ TpaH3aKIUH.

18. Jl06aBUTE nepexod: TpaH3aKLKUs 3aBepIIEHa, HANPABIEHHBIN OT cocmosHusa 3aBepiieHne
TpaH3aKIMU K cocmosanuio OXuiaHue KapTouKH.

19. Jl06aBUTh nepexod, HaNPaBICHHBIN OT cocmosnus OXUTaHue KapTOUKU K QUHATTLHOMY COCIMOSHUIO.

Juacpamma cocmosnuil U1 paccMaTpuBaeMoil Mozienu 6aHkomaTa OyaeT uMeTh cleayromui Bua (puc. 9.8).
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Puc. 9.8. OxoHYaTeNBHBIA BUJI AUArpaMMbl COCTOSTHUHN JUIs MOZAEIMPOBAHUS TOBEACHHs OaHKOMaTa

CrietyeT 3aMeTHTb, YTO B pa3pabaThiBaEMOil MO Ouazpamma cocmosiHuil ABISICTCS €IUHCTBCHHO U ONUCHIBAET
MOBEJICHUE CUCTEMBI yIpaBJIeHHs OaHKOMATOM B LIeJIOM. [ TaBHOE IOCTOMHCTBO JJaHHOM AuarpaMMbl COCMOAHUL -
BO3MOXKHOCTh MOJIEJIMPOBATh YCJIOBHBIN XapaKkTep pealn3alry BceX BAPHaHTOB HCIOJIB30BaHUs B (JOpME M3MEHEHUsI
OTJIETIbHBIX cocmosiHutl pa3padaTeiBaeMoii cucteMbl. B To ke Bpems B cpeae IBM Rational Rose 2003

JaHHAs Ouaepamma He SBIeTCs] He0OX0JUMOI 1JIst TeHepaliy PorpaMMHOro koja. I1oatoMy B ciaydae 1yOaupoBaHHs
uH(pOpManuY, IPEACTaBICHHON Ha AUarpaMMax KOOIEpaluy U MOCIeJ0BaTeIbHOCTH, Pa3padoTKy AUarpaMMbl COCTHOAHUIL,
0COOEHHO B YCIIOBHUSIX Ae(hHINTa BPEMEHH, OTIYIIEHHOTO Ha BHIIIOJIHEHHE IPOEKTa, HHOTA OIYCKAIOT.

.Ha6ODaTODHaH pa60Ta 19. Pa3pa60TKa JIMarpaMMEbl ASATEeIbHOCTH U PEAAKTUPOBAHKME CBOMCTB €€ DJIEMEHTOB.

OcobeHHocTH pa3paboTKy AuarpaMMsl nesterapHocTd B cpene |BM Rational Rose 2003

Juaepamma desmenvrnocmu B cpene IBM Rational Rose 2003, Tak ke Kak U ouaepamma COCTOSIHUH, MOXKET OTHOCUTBCS K
OTAGILHOMY KJIaccy, onepayuu Kiacca, BApUaHTY UCIIONb30BaHMS, IIAKETy WM NpeJcTaBiaeHuo. Oomue

PEKOMEHIALNH 10 TTOCTPOSHHIO ANArpaMMBbl desimenbHocmu OblI paccMoTpeHs! B Jtekuun 11 kypca "OcHOBBI 06bexmuo-
opueHmuposanno2o mooeauposanus B Horauuu UML". J{ns Toro 4ro0s! MOCTPONUTH HAarpaMMy OesmenbHOCMU, €€ BHaYaje
HEOOX0ANMO CO3/1aTh U AKTUBU3HPOBATb.

Hauatp MOCTPOCHUEC AUArpaMMBbI OdesimenbHOCmU JUJIA BBI6paHHOl"O 3JICMCHTA MOACIIN UJIN MOHGHpreMOﬁ CHCTEMBI B LICJIOM
MOXXHO OJTHUM U3 CJIICAYIOIHX CII0OCOOOB:

° [enKHYTh HA KHOTIKE C U300PAKEHHUEM OUASPAMMbL COCMOHUL HA CMAHOAPMHOU NAHENU UHCIMPYMEHMO8, TIOCTIe
4ero CieyeT BRIOpaTh MPEACTABICHUE U THIT Pa3pabaThiBaCMOM JUATPAMMBI - JHarpaMMma 0esimebHOCHIU.
° Beinenuts norudeckoe npexacrasienue ( Logical View ) wnu npencraBieHue BapuanToB ucnosib3oBanus ( Use

Case View ) B Opay3epe MpoeKTa U BBIIOJIHUTD OMEPALNI0 KOHTEKCTHOTO MeHI0: New — Activity

Diagram (Hosass — Jluarpamma desimensrocmu ).

° PackpeiTh norndeckoe npeacrasieHue ( Logical View ) B Opay3sepe mpoekTa u BbIICIUTh pACCMATPUBACMBbIi
KJIACC, ONepayulo Kiaccd, NakeT, Wi PacKphITh NPEICTABICHNE BapuaHToB ucnoib3oBanus ( Use Case View ) u BeiOpaTh


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 HCIIONB30BAHHSL, IIOCIC YETO BHIIONHHTE ONEPAIHIO KOHTEKCTHOTO MeHio: New 7 Activity

Diagram (Hosas " Jluarpamma desimensHocmu ).

° BBIIOIHNTD ONEPALKIo TIaBHOro MeHIo: Browse — State Machine Diagram (O630p —* Jluarpamma
COCTOSIHHI), TTOCJIE CIIEAYET Yero BIOPATh MPECTABICHHE U TUIT pa3pabaTeiBaeMOil JUarpaMMsl -

JMarpamMMa 0esmenbHOCmu.

B pe3ynbTaTe BBIOTHEHHS 3TUX ACHCTBUH MOSBISETCS HOBOE OKHO C YHCTBIM padoyum

JUCMOM JUATPAMMBL desmenvHocmy U CIISHUANIbHAS naHelb UHCIPYMEHMO8, COJIeprKallias KHOIIKY ¢ H300paxeHneM
rpadu4ecKux 3JeMeHTOB, HEOOXOIUMBIX Ul pa3paOboTKu AuarpaMmsl oesmensHocmu (Tabm. 10.1). Ha3nauenune oTnensHbIX
KHOIIOK ITAHEJIN MOKHO Y3HATh M3 BCIUIBIBAIOIIUX ITOJICKAa30K.

Ta6m/1ua 10.1. Ha3HaueHue KHOIIOK crHeluaabHOM MaHeIn HWHCTPYMEHTOB JUarpaMmbl ACATCIbHOCTH

I'padpuueckoe BenubiBaromas
Ha3nauyeHne KHONIKHU
u3olpakeHue MOACKAa3Ka
2 Selection Tool [peBpamaer n3o6pakeHne Kypcopa B pOpMy CTPENIKH Al OCIEAYIOIETO
BBIJCJICHUA 3JIEMCHTOB Ha JUarpaMmme
BT Text Box JlobaBisieT Ha TUarpaMMy TEKCTOBYIO 00JIacTh
= Note JobapnseT Ha TUarpaMMy IpuUMeYaHne

- Anchor Note to Item  [lo6aBisieT Ha quarpaMMy CBsI3b IPUMEUYAHHUS C COOTBETCTBYIOIIUM
. rpagUYecKUM IJIEMEHTOM JHarpaMMbl

= State JobapiseT Ha AuarpaMMy COCTOSIHUE

= Activity Jo06aBnseT Ha TUarpaMMy OesimeIbHOCHb

. Start State JobapnseT Ha THarpaMMy Ha4aJbHOE COCTOSHHE

& End State JobarnsieT Ha TUarpaMMy KOHEYHOE COCTOSTHUE

A State Transition JlobGaBiisieT Ha qUarpaMMy nepexoo

0 Transition to Self JlobaBisieT Ha AUArPaMMy pedreKcushblil nepexoo

_ Horizontal JoGapisieT Ha AUarpaMMy FrOPU30HTAIBHO PACTIOTIOKEHHBIH CHMBOIT
Synchronization CHHXPOHH3ALUH
Vertical JoGapisieT Ha AnarpaMMy BEPTHKAIBHO PacIOOKEHHBIH CHMBOJ
Synchronization CHHXPOHH3ALIUH

& Decision Jlo6aBnsieT Ha qUarpaMMy CUMBO NPUHAMUS peUeHUs IS

IBTEPHATHBHBIX 1€Pex0008

g Swimlane Jo6aBnsieT Ha AUarpaMmy JIOPOXKKY
= Object JoGaBnsieT Ha duazpammy 0ob6vexkm (10 yMOITIAHUIO OTCYTCTBYET)
- j W 00aBJIseT Ha TUATPAMMY CTPEJIKY n0omoka 06beknos (10 YMOIYaHHUIO
= Obiject Flo § paMMy CTPEJIKY 13} yM
OTCYTCTBYET)
55 usi ivi 00aBISIET HA AUArPAMMYy OM3HEC-IEATENBHOCTD (110 YMOIYAHUIO
2 Business Activit 0 pammy 0 yM
OTCYTCTBYET)
) Business Transaction [loGaBJsieT Ha quarpaMMy OM3HEC-TPaH3aKIHIO (110 YMOJTYAHUIO

OTCYTCTBYET)



Kak BumHO U3 3TOM TaGJ’II/IHH, 10 YMOJMaHHUIO Ha MMaHETIN HHCTPYMEHTOB OTCYTCTBYIOT HEKOTOPBIC Fpa(I)I/I‘ICCKI/IC OJICMCHTHI,
a UMCHHO - KHOIIKU C ITUKTOIrpaMMaMu 00BEKTA U HOMOKA 00bEKMO8. HpI/I HCOGXO,HI/IMOCTI/I X MOXXHO ﬂ06aBI/ITL Ha
CIICHUAJIbHYIO TAHCJIb AharpaMmMbl OdesimenbHOCmU CTaHJapTHBIM CHOCOGOM, KOTOprﬁ OBLI OIIUCAH paHee.

Jnst pa3pabaTbIiBa@MOro MpoeKTa CUCTEMBI YIpaBlieHNs 0aHKOMAaTOM Quazpamma OesimenbHoCmiy OTIMCHIBAET
MOCJICIOBATEIBHOCTD JICUCTBHI KIIHEHTA P UCIOIb30BaHUH OaHKoMaTa. J{Jisl y1o0CcTBa MOYKHO BKJIFOUUTH 3Ty AUATPAMMY
B JIOTUYECKOE npedcmasgierue, i 4ero HeobXxoaumMo B Opay3epe MpoeKTa BBIACIUTH Joruueckoe npeocmasienue ( Logical
View ) i BBIIOJHHTE OIepAIHio KOHTEKCTHOro menio: New ~—*  Activity

Diagram (Hoas — Huazpamma desmenvrnocmu ). Ilponomkas pa3pabOTKy IPOEKTA 10 MOJICITUPOBAHHUIO CHCTEMBI
yrpaByicHUs] 0aHKOMATOM, MO>KHO MPUCTYIUTH K pa3pabd0TKe HOBOW AHarpaMMel oesmenvrocmu. C 3TOH LEeNbIo it
JMAarpaMMBbl OesimelbHOCmy MOJIed OaHkoMara 3aaaauM ums Jluarpamma oesmenvrocmu ATM, a B cekimio ee
JOKyMEHTAIMU BBEJEM TEKCT "Juacpamma desimenbHOCHU ONUCHIBACT II0CIIEI0BATEIBHOCTD JEUCTBUN KIIMEHTA PU
HCTIOJB30BaHUN OaHKOMAaTa'".

JloGaBnieHre ACATENFHOCTH Ha AUarpaMMy JEATEIHOCTH U PEJaKTHPOBAaHUE €€ CBOHCTB

Jnst moGaBieHus desimenbHocmi Ha JHArpaMMy OesimenbHoChy HYKHO ¢ TIOMOIIBIO JIEBOW KHOITKH MBIITH HaXKaTh KHOTIKY C
H300paKEHHEM TUKTOTPAMMEI OesimenbHOCHU Ha CTIEIUATbHON MaHe I HHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIKY MBIIIH U
IIEIKHYTh JIEBOM KHOTIKOM MBIIIIN Ha CBOOOIHOM MECTe pabouezo aucma auarpaMmel. Ha muarpamme mosiBUTCSE
H300paXKeHHe desmenbHocmu ¢ MapKepaMu N3MEHEHHS €r0 TEOMETPUUECKUX Pa3MEPOB U TPEIIOKEHHBIM CPEeIOi

HAMEHEM 710 YMOTUYAHHUIO, KOTOPOE Pa3spaboOTUHKy CIEAyeT H3MEHHUTE. J00aBUTE destmenbiocms Ha THarpaMMy MOKHO
TaKXKe C IOMOIIBIO onepayuu TIaBHOTO MeHio: T00IS —* Create — " Activity wm ¢

TIOMOILBIO Onepayuu KOHTEKCTHOro menio: New ~ 7 Activity, NpeBapuTENBHO BBIICIHB THATPAMMY OeAmenbHOCHU B
Gpaysepe MpoeKTa.

B pesynbraTe 3THX AeiicTBUIA Ha AMarpaMMme MOSBUTCS H300paxeHue desmenvrhocmu ¢ umeneM NewActivity,
IpeUIoAKEHHOE IPOrpaMMoi no yMonuanuro. Hauunas noctpoenue nuarpaMmsl desmenbHocmy MOJeIH OaHKoMaTa, Iy
TIepBoit moOaBIeHHON desmenvHocmu 3amaauM uMs BeraButh kaptouky (puc. 10.1).

4+ Rational Rose - ATMmodel - [Activity Diagram: Logical Wiew | fluarpamms g i i =|00] xj
[F] Fle Edt View Format Browse Report Query Tools Add-lns  Window Help =1#] x|
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Puc. 10.1. [Ilnarpamma IesTENbHOCTH MOCIe T00aBICHUS HAa Hee AeITeNbHOCTH BCTaBUTh KapTOUKy

Tloce Z[O6aBHCHI/IH OesimenlbHOCMU Ha auarpammy OesimelbHOCMU MOYKHO OTKPBITH ouUano2080e OKHO cneumbnxaulxm (&5

CBOﬁCTB " OMPCACIIUTD AOIMMOJTHUTCIbHBIC CBOﬁCTBa aeﬂmEﬂbHOCWlu, JAOCTYIIHBIC Ha COOTBETCTBYIOIIUX BKJIAAKaX (pI/IC.
10.2).



Acl:ivil:y Specification Ffor BCTaegM _?Iil

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

[pu aTOM 115 OesimenbHOCmU CTAHOBATCS TOCTYIHBIMU JJIs BBIOOpA ABa cTepeotuna: Business Activity (busuec-
Oesmenvrocmy) 1 Business Transaction (BusHec-TpaH3akLus), KOTOPEIE IMEIOT COOCTBEHHOE rpaduieckoe H300paxkeHne
(cM. tabm. 10.1). Ha Briaaake Transitions ( Ilepexooet ) okHa crieuUKaIMUd CBOMCTB desimenbHOCHY MOKHO OTIPEIeIISATh
U PEIaKTUPOBATH nepexodsl, KOTOPBIE BXOAAT U BBIXOMIAT U3 paccMaTpuBaeMoit desmenvrnocmu. Tlocnentss

Bkiaaka Swimlanes (Jlopoxku) ciayXuT Juist crietinpUKANUU JOPOKKH, HA KOTOPYIO TIOMEIIAaeTCs

paccMmarpuBaeMas OesimenbHOCHb.

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

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

nuarpammy oesmenvHocmu. [1o3ToMy I oeamensrocmu BO N30exKaHUE HEJOPA3yMEHHH JTy4Ile OCTaBUTh 3Ty BKIAAKY
IIyCTOH.

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

I[O6aBJ'ICHI/Ie nepexoda Ha [uarpammy OdesimeibHocmu TIOJIHOCTHIO aHAJTIOTMYHO AuarpaMmme COCTOSIHUI. A HMCHHO, IJIA
)Z[O6aBJ'I6HI/I$I nepexoda MCXKIY ABYMSA oesimenbHOCmAMU HY>KHO C TOMOIIBIO JICBOM KHOMIKH MBIIIIN HaXKaTh KHOIIKY C
I/I306pa>KeHI/ICM nepexoc)a Ha CICIHAIbHON ITaHeIHN HHCTPYMCHTOB, OTIIYCTUTD JICBYIO KHOIIKY MBIIIH, HICJIKHYTb JIeBOI
KHOIIKOM MBIIIH Ha I/I306pa)KeHI/II/I I/ICXOZ[HOﬁ OdesimenlbHOCMU HA AuarpaMme 1 OTIIyCTUTH €€ Ha I/1306pa)K€HI/II/I

LeJIEBOI Odessmenvrocmu. B PEIYIbTATE ITUX Z[eﬁCTBPIﬁ Ha AuarpamMme rnosiBUTCA I/1306pa)KeHI/IG nepexoda, COCIUHAIOIICTO
JABC BbI6paHHI>IX Odessmenvrocmu. Eciin B KauecTBe OJIHOH U3 JIeSITeIbHOCTEH SABIISICTCS CHMBOJI BETBIICHUS WU COCOAUHCHUA,
TO MOPAIOK I[O6aBJ'IeHI/IH nepexoda COXPAHACTCA MPECIKHUM.

CrietyeT 3aMeTHTb, YTO TPH HAJIMYHH B IPOEKTE 3aKOHUEHHOMN Juazpammpl cocmosiiuil TIOTBITKA T00aBUTh HAYAIBHOE
COCTOSIHHE Ha JIUATPAMMY OesimelbHOCHU C TIOMOIIBIO KHOIKH CIICIIMATBHON MAHEH HHCTPYMEHTOB OKaKeTCs
6esycnemHoi. B atoMm ciiydae npoepamma IBM Rational Rose 2003 dukcupyer Hain4ue B MOACIH HAYaIbHOTO COCTOSIHUS
U HE MO3BOJIUT JO0ABUTH €r0 C MOMOIIBI0 COOTBETCTBYIOIIEH KHOMKK Ha pa3padaThiBaeMble OUAZDAMMbL

cocmosHuil Wik desimeabHocmu. PennTh TaHHyIo Mpo0IeMy MOXKHO HOCPEICTBOM MEPETACKUBAHUSI C IIOMOIIBIO MBIIIN
HAYaAILHOTO COCTOSHHUS U3 Opay3epa MPOoeKTa Ha JII00YI0 U3 BHOBb pa3pabaThIBAEMBIX JUATPAMM.

[Nocne nobaBneHus nepexoda Ha qUATPAMMY OesimebHOCMU CTAHOBSITCS IOCTYITHBIMU JUTS PEAAKTHPOBAHUS €ro CBOHCTBA B
crenuaibHOM AnaioroBoM okHe (puc. 10.3), KOTopoe MOXKHO OTKPBITh 70 JBOHHOMY IIETYKY JICBOH KHOIIKOM MBIIIN HA
n300paXEeHUN nepexood.



9 State Transition Specification ed

General | Detail |

Ewvent: I

Argurnentsz: I

Stereotype I j

Dacumentation:

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

Puc. 10.3. /IuanoroBoe OKHO crieli(puKanuu CBONCTB mepexoaa

[Tpu cneundukanuy CBONCTB nepexodos CleayeT IOMHUTB, YTO BCE nepexodsl Ha IUarpaMMe OesmenbHOC SBISeTCs
HETPUTTEPHBIMH, T.C. HE UMEIOT UMeH coOBITH. 1o 3TOM Npu4nHe nozte 86oda ¢ umeHeM Event (CobOpiTre) mis

BCEX 1€pex0006 JIOIDKHO 0CTaBaThes MycThiM. Ho Bce nepexodul, BEIXOASIINE U3 CUMBOI08 BeMBIeHUs. (peulenust), TOTKHBI
HMETh CImMopodicesvle YCiosusi, KOTopbie creruduuupyrotes Ha Briagake Detail (IToapo6HO) nuamoroBoro okHa
cneuuduKany CBOICTB nepexood.

OxoHYaTeIIbHOE MOCTPOCHUC ArUArpaMMbl ACATCIBHOCTU MOJACIIN OankoMara

I[J'ISI 3aBCPUICHUA MOCTPOCHUA JUArpaMmbl desimenbHOCmU paccMaTpuBacMoro nmpumepa CJIcayeT OIMMCaHHbIM BBIIIC
CII0co00oM I[O6aBI/ITB OCTAaBIIUECS OessmelbHOCmU U nepexodbz. C aToit LEJIbIO CJICAYCT BBINNOJHUTL CICAYIOIHC HeﬁCTBHﬂZ

1. Job6aButh dessmenvrocmu ¢ umenamu: Beecru [TMH-kon, BeibpaTs Tun Tpan3akiuu, Beectu cymmy, [omyanTs
CIPaBKy O COCTOSIHUM cueTa, [losyuuts Hannunble, [ToayunTs ek, [Tonyduts KapTouky U pHUHAIBHOE COCTOSHHUE.

2. Jlo6aBUTE cume0.161 6emeaneHus (peuienst), pactioyoRUB UX MEXIy desmenvHocmamu ¢ umeHamu: Beecru [T1H-
Kox ¥ BeiOpats Tn Tpan3akiuy, Beiopars Tun tpansakunu u Beectu cymmy, Beectn cymmy u Ilosryduts cripaBky o
cocTosiHuM cuera, [lonyunts HanuuHble ¥ [lonyuurts yek, Ilomyunts yek u [lonyuuts kaprouky. IIpu 3Tom

MIOCNIEAHUM cumeon peutenuss OyAET UCTIONIb30BATHCS B KAUECTBE CHMBOJIA COSIMHEHHS.

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

4, Jo6aButh nepexood co cmopooicegvim yciosuem. [IIMH-kox BepHBIi]|, HaNpaBIeHHBIN OT cuMB0IA

peutenus X desmenvrocmu BriOpaTh TUI TpaH3akuuu. JJis 3aIaHUs CIOPOICe8020 YC08Us TAHHOTO nepexodd CIeAyeT
BBectH TekcT [IMH-ko BepHsiii B mone BBoga Guard Condition ( Cmopoorcesoe ycnosue ) Ha Bknanke Detail (ITonpo6Ho)
OKHa crielu(puKauy CBOUCTB JaHHOTO nepexooa (puc. 10.4). IIpu 3TOM TEKCT cmopoaiceso20 ycosus CleayeT BBOAUTH 0e3
CKOOOK.



Y state Transition Specification : 7| x|

General Detail |

auard Conditiar: II'IHH-Kn:uJ. BEPHEI

Action; I

Send event:

|
Send arguments: I
Send target; I

Transition bebween substates

Fram I j

Ta IBbllﬁpa‘rb THM TPAHZaKLMM j

k. I Cancel | Apply | Browse = Help

Puc. 10.4. [InanoroBoe OKHO crienu(UKauU CBOUCTB NEpexoia IPH 3aJaHUH CTOPOXKEBOTO YCIIOBHUS

,21)19[ MIPOAOJIKCHUS MMOCTPOCHUSA AUarpaMMbl oesimebHOCmu CJIEAYCT BBIMOJHUTL CJICAYIOIHC JIeNCTBUS:

5. JobaButs nepexoo co cmopooicegvim yeaosuem: [IIMH-xom HeBepHBI|, HAIPABICHHBIH OT C1M80/1a pelieHus K
CHUMBOJTY COETUHEHHS.

6. Jlo6aBUTh nepexoo, HaNpaBJIEHHBIN OT dessmenbHocnmuy BrIOpaTh THII TPAH3AKLUH K CUMBOJLY PEUEeHUs.

7. Jlo6aBUTE nepexod co cmopodicegbim ycaosuem. [BBIOOP CHATHS CYMMBI| , HAIIPaBJIEHHBIA OT cumgoia
pewenus X desmenvhocmu BeecTn cymmy.

8. Jlo6aBUTE nepexod co cmopodicedbim yciosuem. [BBIOOD TOITyUeHHUS CIIPABKH |, HAIPABJICHHBIH OT cuM60.1a
pewenus X desmenvrocmuy [10TydnTh CIPaBKy O COCTOSIHUH CUETA.

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

10. Jl06aBUTE nepexod co cnmopodicedbim yciosuem. [CyMMa He IPEBBIIIAET Kpeount|, HaIpaBIEHHBIH OT cUMB0.IA
pewenus X desmenvrocmu [10TydnTh HaTMYHbIE.

11. J106aBUTh nepexod co cmopodicesviM yciosuem. [cymma MpeBhIaeT Kpeoum ], HanpaBIeHHBIA OT CUMBOIA
peutenusi K CAMBOITY COSINHEHMUSL.

12. Jl06aBUTh nepexoo, HanpaBJIEHHBIN OT dessmenvrHocmu [10ayYnTh HATMYHBIE K CUMBOLY PeleHUs.

13. Jl06aBUTE nepexood co cmopodicegbim yciosuem. [BbIOpaHa evaTh 4Yeka), HalpaBiIeHHBIH 0T cumMgona
pewenus X desmenvrocmu [10qydnTh dex.

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

15. J106aBUTh nepexod, HaNPaBJICHHBIN OT desmenvhocmu I[1oTydnuTh 9eK K CUMBOJY COCIMHEHUSI.

16. Jo6aBuUTh nepexoo, HaNpaBICHHBIN OT desmenvrHocmu [10aydInTh CIpaBKy O COCTOSIHUM CUeTa K CHMBOITY
COCIMHEHUSI.

17. J106aBUTh nepexod, HANIPaBJICHHBIN OT CUMBOJIA COSAMHEHHS K desmenbrocmuy [1oTyduTh KapTOUKY.

18. J06aBuUTh nepexoo, HaNpaBJICHHBIN OT desmenvrHocmy [1oaydnTh KapTOUKY K (UHAILHOMY COCTOSIHHIO.

ITocTpoeHHast TakuM 00pazoM Juaspamma desmenvrhocmu OyneT UMeTh cieayronuii Bua (puc. 10.5).
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For Help, prese F1 Diedmb Language: Arstis -
Puc. 10.5. OxoHYaTENBbHBIH BUA JUAarPaMMBI AEATSIEHOCTH UTS MOJIENN OaHKOMaTa

Crnemyer 3aMETHTB, YTO B pa3padaThIBaeMOi MOJIENH duaspamma oesmeabHocmy He ONMCHIBACT CUTYAIUI0 OJIOKHPOBaHUS
KapTOUYKH MPH TPIKBI HeBepHO BBeneHHOoM [TMH-koe. J[ononHuTh JaHHYI0 quarpammy desmenbHOCmi, KOTopas
YYHTBIBAaCT TAaHHOE YCIIOBHE B (hOpME MPOBEPKH OTIACIHHOTO YCIOBHUS, IPEIaraeTCsl YNTATEISIM CAMOCTOSTEIIFHO B
KauecTBE YIPaKHEHUSL.

Crenyer nomuuTh, uto B cpeae IBM Rational Rose 2003 duazpamma desmenvrocmu He SBISETCS HEOOXOAMMOMN JTst
reHepaluy MporpaMMHOTro Koaa. [1oaTtoMy pa3paboTKy AuarpaMmm 3TOro THIA, 0COOSHHO B YCIOBHSX Je(UIMTa BpEMEHH,
OTITYIIEHHOTO HA BBIOJIHEHHE MPOEKTA, HHOT/IA OIYCKAIOT. B TO jke BpeMs clielyeT OTMETUTh, YTO B MPOESKTAX
PEUHKHHUPHHTA U JIOKYMEHTHPOBaHHUS GH3HEC-TIPOIIECCOB OUAPAMMA OESIMENbHOCHIU SBISIETCS OCHOBHBIM CPEICTBOM
BH3yau3aliuu OU3HEC-TIPOIIECCOB B KOHTEKCTE si3bika UML.

JlaGopaTopHas padora 20. PazpaboTka guarpaMMel KOMIIOHEHTOB M PEIAKTHPOBAHKE CBOMCTB €€ DJIIEMEHTOB

OcobeHHoCcTH pa3pabOTKU IrarpaMMbl KOMIIOHEHTOB B cpene IBM Rational Rose 2003

Juaepamma KomMnoHenmog CIy>KUT YaCThI0 (PU3WIECKOTO MPEACTABICHISI MOJICIH, UTPAET BAKHYIO POJIb B TIPOIIECCE
OOAII u sBisieTcst HEOOXOIMMOM I TeHEepanny IIporpaMMHOro koja. O0Iue peKoOMEHIalMU /10 TOCTPOSHHIO
JUarpaMMbl KOMIOHEeHMO08 OB paCCMOTPEHBI B JIEKITUU 12 Kypca "OCHOBBI 00beKmMHO-0pUESHIMUPOBAHHO20
modenupoganus B HoTamu UML". [l pa3paboTku AuarpaMM KoMnoHeHmog B Opaysepe MpoeKkTa MpeIHa3HauYeHO
OTACNBHOE npedcmasierue komnonenmog (Component View ), B KOTOPOM yKe COACPKUTCS OUASPAMMA KOMAOHEHMOG C
MYCTBIM COJCPKAHUEM U UMEHEM no ymondanuro Main (I'maBHas).

AKTI/IBI/IBaHI/IH JuarpaMMbl KOMNOHEHMO6 MOXET OBITH BBITIOJIHCHA OJHUM U3 CICAYIOIINX CII0CcO0O0B:

° [enkHYTh Ha KHOIIKE C U300pKEHUEM JIUArPaAMMBl KOMHOHEHMOE Ha CMAHOAPMHOU NAHEAU UHCIMPYMEHMO8.
° PackpsITh pezicTaBiicHne Komnonenmos B opaysepe ( Component View ) u ABaxIbl MEIKHYTh HA
nukrorpamme Main (I'naBuast).

° Uepes myHKT MeHI0 Browse —* Component Diagram (bpayzep — JluarpamMma KOMROHEHMO8 ).



B pe3ynbTaTe BBIIOIHEHHS 9THX ACHCTBHII NOSABISAETCS HOBOE OKHO C YUCTBIM pabouum
JUCMOM JUATPAMMBl KOMNOHEH!MO8 U CIIELUAIbHASL NaHelb UHCIMPYMEHMOo8, COJepKalllas KHOIKH ¢ U300paXKeHHeM
rpadu4ecKux NPUMUTHBOB, HEOOXOIUMBIX JUIsl pa3pabOTKH AUarpaMmbl Komnonenmog (tadmn. 12.1).

k

AL

Ta6nnua 12.1. Ha3HaueHne KHOIIOK creuuaIbHON MaHeIn HHCTPYMEHTOB JAWarpaMMbl KOMIIOHCHTOB

I'padpuueckoe BenibiBaromas

n306pameﬂne nmoacKaska

Selection Tool

Text Box

Note

Anchor Note to Item

Component

Package

Dependency

Subprogram Specification

Subprogram Body

Main Program

Package Specification

Package Body

Task Specification

Task Body

Generic Subprogram

Generic Package

Database

Ha3znayenne KHONKH
[IpeBpamaet n3obpakeHue Kypcopa B pOpMy CTPEIKH IS

MOCICAYIOMICTO BbIACICHUA 3JICMCHTOB Ha AUarpaMmme

JobapnseT Ha TUarpaMMy TEKCTOBYIO 00JIaCTh

JobaBnseT Ha quarpaMMy IpUMEJaHHe

HO6aBJ’I$IeT Ha auarpamMmy CBA3b IIPUMEYAHNA € COOTBETCTBYOIIUM

rpadUueCKUM 3IEMEHTOM THATPAMMBI

HO6aBJ’I$IeT Ha quarpaMMy KOMNnoHernm

JobasmnsieT Ha duazpammy naxkem

I[O6aBJ'I$16T Ha aAuarpaMmMy OTHOLICHHC 3aBUCUMOCTH

Jlo6aBnseT Ha quarpaMMy crielu(UKaINIo TOAMPOTPaMMEI

Jo6asnseT Ha qUarpaMMy TeJo ITOANPOTPaMMEI

Jo6aBnseT Ha qUarpaMMy TJIaBHYIO IIPOrpaMMy

JobaBnsieT Ha qUarpaMmy crneyugpukayuio nakema

I[O6aBJ'I$IeT Ha AuarpamMmy TeJio IMaKeTa

JlobaBiisieT Ha TUarpaMMy Crielu(UKanio 3a1a4qu

JlobGaBnsieT Ha JUarpaMmy TEJO 3a1a9u

Jo6apnseT Ha THarpaMMy THIIOBYIO TTOAIIPOTPAMMEBI(TIO YMOTYaHHIO

OTCYTCTBYET)

JobGasnseT Ha TuarpaMMy THUIIOBOH MakeT (10 YMOIYaHHUIO OTCYTCTBYET)

JobasnseT Ha tuarpaMMy 6a3y JaHHBIX (II0 YMOJYaHUIO OTCYTCTBYET)

Kak BugHO U3 3T0¥ TaONIHIEL, 70 YMOTUYAHHUIO HA TIAHETH HHCTPYMEHTOB OTCYTCTBYIOT TOJIBKO TPH I'paUueCcKUX HIIEMEHTa
13 PACCMOTPEHHBIX paHee JIEMEHTOB AUarpaMMbl KOMHOHEHMOG, @ UMEHHO - KHOIIKH C MTUKTOrpaMMaMH TUIIOBOM
MTOIIPOTPAMMBI, THITOBOTO TIAKETA M 6a3bl OaHHbIX. [Ipr HEOOXOIUMOCTH NX MOKHO J0OAaBUTH HA CIIEHAIBHYIO MTaHETh
IUarpaMMBbl KOMNOHeHMAa CTAaHAAPTHBIM CIIOCOOOM.

Ilpoepamma |BM Rational Rose 2003 ue noaaepxuBaeT rpadhuuecKkue cmepeomunsi, pACCMOTPEHHbIC B JeKiuu 12 Kypca
"OCHOBBI 00bEKMHO-0PUEHMUPOBAHHO20 MoOdenuposanus B Hotarmu UML", u npeiaraet yenviil psij
cOOCTBEHHBIX cmepeomunos. I paduueckoe H300paKEHUE ITUX CMEPeOmunos 1 X Kparkas XapakTepUCTHKA MPUBOISTCS B



crnenyromeid Tabnuue (tabn. 12.2). Ipu 5T0M KaxI0My U3 KOMROHEHMO8, KaK MPaBUII0, COOTBETCTBYET
OTJEJbHBIN atin NCXOIHOM COOPKHM MPOTrPaMMHOTO TIPHIIOKEHHS.

Tabmmma 12.2. ['paduueckoe n300paXeHNE cmepeomunos KOMNOHeHmos U UX XapaKTephUCTHKa

I'paduueckoe nzodpakenue u
HMS 110 YMOJIYAHHIO

MNewsubprogsSpec

MNewSubprogBody Subprogram Body

MNewhainSubprog Main Program

MNewFackageSpec Package Specification

o

MNewPackageBody Package Body

MNewTaskSpec Task Specification

B

HaszBanmue crepeorumna

XapaKTepI/ICTI/IKa CTepeoTUuIIa Komnonernma

Subprogram Specification Cienndukanust noanporpammel. COREpKUT onucanue

nepemeHHuIX, IPOLEAYpP U QYHKIUH U HE CONCPIKUT
OTIpeJIeNIEHNH K1accoB

Teno nopnporpammel. COAEPAKUT pean3alyio NPOLUEnyp U
(hyHKUIHH, He OTHOCSAIINXCA K KAKHM-TO KJIaccaMm, IIPH 3TOM He
COAEPKUT ONPEIETCHUIN KJIACCOB UM peallu3aluil onepanuii
JpYTHUX KJIaCCOB

I'maBHast nporpamma. Peanuzyer 6a30Byo JIOTHKY pabOThI
IpOrpaMMHOTO NPUIIOKCHHUA U COACPIKUT CCHIJIKHA Ha
IPYTHE KOMAOHEHNbl MOICITH

Cneyugpurayus nakema. COIEpXUT ONpeeeHne Kiacca, ero
aTpu0OyTOB U onepanuii. B s3pIke mporpaMMUpOBaHUS

C++ cneyugpuxayuu naxema cOOTBETCTBYET OTACIIBHBIN (ailn ¢
pacupenuem "h"

Teno nmakera. ComepKHUT KOJ, peann3aluu onepayuii kiacca. B
sI3bIKe IporpammupoBanus C++ cneyuguxayuu
nakema COOTBETCTBYET OTIENbHBIN (aiin ¢ pacmmpeHueM "cpp'

Crnenudukarnus 3agadn. MoxXeT copepKath onpesiesieHrne
KJlacca, ero aTpuOyTOB U OIepalyii, KOTOPBIE MPEIoJIaracTcs
HCIOJIb30BaTh B HE3ABUCUMOM HOMOKE YNPABGLEHUS



MNewTaskBo d"_-,-f Task Body Teno 3amaun. MoseT colepx’atb peanu3aluio onepayuii
Kaacca, KOTOpble MIMEIOT HE3aBUCHMBIHN ITOTOK YIIPaBIICHUSL.

. Generic Subprogram Tunosas noanporpamma. CoIepKUT onucanue nepemenHbix,
MNewGenericSubprog prog Anporpav Aep P
npouenyp ¥ GyHKIHUA, KOTOPBIE MOTYT OBITH MCIIOJIB30BAHEI B
' HECKOJILKUX TIPOTPAMMHBIX MPUIOKEHUAX. [Ipr 5TOM TUMOBas
MOATIPOTpaMMa He COICPKHUT OTPEIEIICHUH KIaccoB

-
1
1
'
1
1
1
'
1
1
1

MNewGenericPackage Generic Package Tunogoit naket. CofepKUT onpeeeHue Kiacca, ero
S aTprOyTOB U ONepalrii, KOTOPOE MOXKET OBITh HCIOIb30BAHO B
HECKOJIbKUX TPOrPAMMHbBIX TPHIOKEHHIX

Database baza nanubix. ComepXuT onpeeaeHne OAHOTO WK
HECKOJIBKUX KJIACCOB, UX aTpUOYTOB M, BO3MOXKHO, OIIEpaLnii.
HpI/I 9TOM COOTBETCTBYIOIIHC KJIACCHI MOT'YT 6bITI) pcain30BaHbl
B (popMe OZHOM MITH HECKOJIBKUX TaOIUI 0a3bl TaHHBIX

Mewsubprogspec

Hcnons3oBaHme paCCMOTPEHHBIX C/Mepeomunog CymecTBEHHO YBEIMIMBAIOT HATJIAJHOCTh IPa)MuecKoOro MpeICTaBICHUS
JuarpaMMbl KOMHNOHEHMOE U NO3BOJISIIOT apXUTEKTOPY YTOUHUTh XapakTep peajlu3alluid MOJEIM IIPOrPaMMUCTOM Ha
BBIOPAHHOM SI3BIKE MIPOTPAMMHPOBAHUS.

I[O6aBJ'ICHI/Ie KOMIIOHCEHTA Ha AUarpaMMy KOMIIOHCHTOB U pCAAKTUPOBAHUC €TI0 CBOICTB

Juist n0GaBIICHUS] KOMINOHEeHMA Ha AUATPAMMY KOMROHEHN06 HY)KHO C IOMOIIBIO JIEBOW KHOIIKH MBIIIU HAXKATh KHOIIKY C
H300paKEHUEM [TUKTOTPAMMBI KOMHOHEHMA HA CTICIUAILHOM MaHEIN HHCTPYMEHTOB, OTITYCTHUTH JICBYIO KHOIKY MBIIIN U
HIENKHYTh JICBOH KHOMKOM MBIIIK HAa CBOOOJHOM MecTe pabodvero Jucra AuarpaMmmbl. Jl00aBUTh KOMIOHeHm Ha Harpammy
MOJKHO TaK)Xe C MOMOIIIBIO onepayuu TIaBHOTO Merio: T00lS —* Create Component umu ¢

TIOMOILBIO Onepayuu KOHTEKCTHOro menio: New ~7  Component, mpeaBapuTeIbHO

BBIJICIINB npedcmaesienue KOMNOHenmog B Opay3epe npoeKTa.

B pesynprarte 3THX ASHCTBHIA Ha JUarpaMMe IMOSBUTCA H300paKeHNE KOMNOHeHma ¢ MapKepaMu H3MEHEHHS ero
TEeOMETPHUUECKUX PA3MEPOB U MPEUIOKEHHBIM CPEA0 IMEHEM 710 YMOITYaHUIO, KOTOPOE pa3paboTUNKy CIIeAyeT N3MEHUTD.
ITponomkast pa3pabOTKy MOAENN CUCTEMBI YIPaBICHHSI 0AHKOMATOM, TIOCTPOUM JUIsl HEE TUarpaMMmy komnonenmog. C 31oit
LENTBIO N3MEHUM MM TMarpaMMBl, TIPEUIOKEHHOE 7o yMoIdaHuio Main, Ha JJuazpamma komnonenmos ATM, a st
MEePBOro 100aBICHHOTO KoMnoHenma 3ananuMm umst MainATM.exe (puc. 12.1).
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Puc. 12.1. /luarpamma KOMIIOHEHTOB Tocie q00aBicHus koMnoHeHTa MainATM.exe

JJIs KaXKIIOTO KOMNOHEeHmMa MOKHO OTIPEIEIIATh PA3IMIHBIC CBOMCTBA, TAKUE KaK CTEPEOTHII, A3bIK NPOSPAMMUPOBAHUS,
JIeKIapaluu, peaan3yeMble Kiaaccel. PegakTupoBaHue 3THX CBOMCTB AJIS IPOU3BOJIBHOTO KOMHOHEHMA OCYIIECTBIISIETCS C
MTOMOIIIBIO JMAJIOrOBOTO OKHA crienupUKaIui cBOHcTB (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 crienudpukannuy cBoiicTB kommoHeHTa MainATM.exe

B yacrtaocth, st komnonenma MainATM.exe moxuO BeiOpath crepeotun <<EXE>> u3 npearaeMoro Bi0KeHHOTO
CIIHCKA, TOCKOJIBKY IPUMEHUTEINIBLHO K pa3pabaThiBaeMOil MOIENH IIPEIIoIaraeTcs pealn3auus 3TOr0 KOMROHeHmAa B
bopme ucnoaUMOTO (aiina. [Tpu 3tom Ha BRinaake Realizes (Peanusyer) comepxarcst Bce KIacChl, BKIIOYas  aKTEPOB,
KOTOpbIC HA JaHHBI MOMEHT MPUCYTCTBYIOT B Moaem (puc. 12.3). Crnenyer 3aMeTUTh, YTO KJIACCH OYAYT MOKa3aHbI B 9TOM
OKHe TOJIbKO Tipu BbiOpanHOM cBoiictBe Show all classes (IToka3ats Bce kiaccsr).



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 cBoiHcTB komnoneHta MainATM.exe, oTKpbITOE Ha BKiIaake Realizes
(Peanuzyer)

Ilo ymomaanmio B cpene |IBM Rational Rose 2003 st Bcex mo0aBiIsieMbIX Ha AHATPAMMY KOMHOHEHMO8 B KAUeCTBE S3bIKa
peanu3aIyy UCTIONb3yeTCs A3bIK aHAIN3a, KOTOPHINA B MOCIEICTBUU CIEAYET U3MEHUTD Ha TOT A3bIK NPOSPAMMUPOBAHUSL,
KOTOPBI IpeanoaaraeTcs NCIoJIb30BaTh I HAMMCAHUA IPOTPaMMHOTO Koa. B nanbHeiimem npu reHepannu
MIPOTrPaMMHOTO K0Jja He00X0IMMO OYyZIeT JIOMOTHNUTEIBHO BEIOPATh T€ KIIACChl, KOTOPBIE PEaln3yeT TOT HIIH

uHOU Komnonenm Monend. Ilpoepamma |BM Rational Rose 2003 monuep:xuBaeT BO3MOXHOCTh HCTIOIB30BaHUS Pa3IMIHBIX
SI3BIKOB TIPOTPAMMHUPOBAHUS JJIsl PEaTN3aLN Pa3JInIHBIX KOMNOHEHNO08 MOICIIH.

Jlo6aBiieH1e OTHOILEHHS 3aBUCUMOCTH U PEIaKTHPOBAHHE €ro CBOMCTB

JobapneHre OTHOIICHUS 3aBUCHMOCTH Ha TUArPaMMy KOMIOHEHN06 aHAJOTHYHO J00ABICHHIO COOTBETCTBYIOLIETO
OTHOIUICHHS Ha AMarpaMMy BapHaHTOB MCIONb30BaHusl. [Ipojomkas pa3paboTky Moienin GaHKoMaTa, Ha

AnarpamMMy KOMHOHeHmMOS TIPEIBAPUTEIIBHO CleyeT 106aBUTh BTOPOit komnonenm ¢ nmereM MainBank, mist kotoporo
BBIOpaTh crepeotrn Main Program. [l noOaBiieHust 3aBUCHMOCTH MEXAY ABYMS KOMNOHEHMAMU HY)XHO C IIOMOLIBIO
JIEBOW KHOITKY MBIIIH Ha)aTh KHOIKY C H300pa)KCHHEM 3aBUCUMOCTH Ha CHELHATbHOM IIaHEeIM HHCTPYMEHTOB, OTITYCTHTh
JIEBYIO KHOIIKY MBIIIH, IEIKHYTb JIEBOW KHOIIKOW MBIIIH Ha N300paKEHUH UCXOIHOTO KOMNOHEHMA Ha TUarpaMMe U
OTIYCTHTH €€ Ha M300pakeHNH LIeTIeBOT0 KOMNOHenma. B pe3ynbrare 3TUX NEHCTBUI Ha MarpaMMe MOSBUTCS
n300pakeHHe OTHOIICHHUS 3aBUCUMOCTH B ()OpME IyHKTUPHOM JIMHUK CO CTPEJIKOM, COeIMHSIONIeH 1Ba

BBIOPAHHBIX KOMNOHEHMA.

[IprMeHUTENBHO K AnarpaMMe KOMIOHeHmMOo8 MOJE OaHKOMaTa pPaCCMOTPEHHBIM CIIOCOOOM CIIELyeT

JI00aBUTH OmMHOUEeHUEe 3aBUICAMOCTH OT Komnonenma ¢ nmerem MainATM.exe k komnonenmy ¢ umenem MainBank.
B oononnenue x 3ToMy aist HArNAHOCTH MOXKHO yKa3aTh B (hopMe MPUMEUYaHUH Te KIIacChl MOJIEINH, KOTOPBIE
TIpeAToJaraeTcs peain3oBaTh B JaHHBIX komnonenma X (puc. 12.4).
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Puc. 12.4. /lnarpaMmma KOMIOHEHTOB I10CjIe A00aBIEHHs OTHOILICHHS 3aBUCUMOCTH MEXIy KoMrnoHeHTaMmu MainATM.exe u
MainBank

Crnemyer 3aMETUTB, YTO omHouieHue 3aBucuMocTH B cpene IBM Rational Rose 2003 He mmeeT cOOCTBEHHOTO OKHA
cneuudukau cBoiictB. VIMEHHO no 3Toil npuunHe crenuduIpoBaTh CBOCTBA JAHHOTO OTHOILICHUS, TAKHE KaK UMl U
CTEPEOTHII, MOYKHO TOJIBKO C MTOMOIIBIO TSKCTOBOW O0JIACTH, YTO HEJIb3sI MPU3HATH YAOOHBIM C TPAKTHYECKON TOUKU
3peHHS.

OxoHYaTeIIbHOE MOCTPOCHHUC AUArpaMMbl KOMIIOHCHTOB MOJCIIN OankoMara

I[J'If[ 3aBCPUICHUA MTOCTPOCHUS UATPAMMBI KOMNOHEHmMO6 pacCMAaTPUBACMOT'0 IpUMEpa CJICAYCT OINIMCAHHBIM BBIIIC
CIrocoooM )IO6aBI/ITI> OCTaBIIUECS KoMnoHeHmsl U 3aBUCUMOcTU. C 3To# LCIIBIO CJICAYET BBINIOJHUTD CICAYIOINE NCHUCTBHS:

1. HobaButh Komnorenm ¢ uMeHeM: Y cTpoiicTBa baHkomara, Ui kKotoporo 3anath ctepeorun Task Specification.
2. Jlo6GaBuTh KOMnonenmsi ¢ UMEHAMH: Y CTPOHCTBO uTeHHs KapTouky, KnaBuarypa bankomara, [Tpuatep
Bankomara, Dxpan bankomara, Y CTPOWCTBO BbIJauX HATHYHBIX, JJIs1 KOTOPBIX 3a1aTh ctepeotun Task Body.

3. Jlo6aBuTh 3asucumocms ot komnonenma ¢ umesem MainATM.exe k komnonenmy ¢ iMeHeM Y CTpOHCTBa
bankomara.

4, J106aBuUTh 3a6ucumMocms OT KOMHOHEHMA C UMEHEM Y CTPOMCTBO YTEHUS KAPTOUKHU K KOMNOHEHMY C

nmeneM YcrpolictBa bankomara.

5. Jlo6aBuTh 3asucumocms oT Komnonenma c nmeneM KiaBnatypa bankomara k xomnonenmy ¢ nMeHeM Y cTpoiicTBa
bankomara.

6. Jo6aButh 3asucumocms 0T komnonenma ¢ nmeHeM Ilpuatep bankoMaTa K KomMnonenmy ¢ IMEHEM Y CTPOHCTBA
bankomara.

7. J106aBuTh 3a6ucumocmes OT KOMROHeHma ¢ IMeHeM JKpaH baHkomara k komnonenmy ¢ UMEHeM Y CTpOHCTBa
bankomara.

8. J106aBuUTh 3a6ucumMocms OT KOMROHEHMA C AMEHEM Y CTPOMCTBO BBIIAYH HAJTMYHBIX K KOMNOHEHMY C

nmeneM YcrpoiictBa bankomara.

ITocTtpoeHnas TakuM 00pa3oM ouazpamma KomMnoHenmog 0yIneT UMeTh clieaytomuii Bux (puc. 12.5).
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Puc. 12.5. OxoH4aTenbHBIA BUA JHarpaMMbl KOMIIOHEHTOB pa3pabaTeiBaeMON MO YIPaBICHUSI

Crenyet 3aMeTHUTB, YTO pa3iIMuHbIe TpapuiecKue cmepeomunsl KOMIOHEHMOE He OKa3bIBAIOT BIMSHNS HA 0COOEHHOCTH
reHepaluy nporpaMMHOro xkoza. Iloatomy mpu pazpaboTke JuarpaMMBbl KOMHOHEHN08 IPUCYTCTBYET HEKOTOpast
HEOJIHO3HAYHOCTh BEIOOPA COOTBETCTBYIOIIUX CIMEPeomunos, CBsI3aHHas ¢ 0COOCHHOCTAMH NPENoIaracMot peanu3anuu
MIPOTrPaMMHOT0 TIpHiIokeHus. [Ipu paboTe ¢ quarpaMMoi KomMnoHenmo8 MOXKHO TaKkKe CO3/1aBaTh MAKeThl M pa3MenIaTh B
HUX KOMHOHEeHMbl, U3MEHSTh MX CHeNN(HUKAIUIO 1 OTHOIIECHHUS 3aBUCHMOCTH MEXIY Pa3INUHBIMU 3JIEMEHTaMH
JMarpaMMsl. BBITOTHUTE 5TH AEHCTBUS MpEAJaracTcsi YUTaTeIsIM CaMOCTOSTENEHO B KAUECTBE YIIPAXKHEHHS.

JIaGoparopHas pabora 21. PazpaGoTka 1uarpaMMbl pa3BepThIBAHUS U PEIAKTUPOBAHUE CBOMCTB €€ DIIEMEHTOB.

OcobeHHOCTH pa3pabOTKH AHarpaMMbl pa3BepTeiBanus B cpene IBM Rational Rose 2003

Juacpamma pazeepmuléanus SIBISETCS BTOPOHW COCTABHOM 4acThI0 (PU3NIECKOTO MPEICTABICHHUS MOJIEIN 1
paspabaTbIBaeTCs, KaK MPaBuiIo, sl TEPPUTOPHATIBHO PACHpeIeNIeHHBIX cucTeM. Jlist pa3spaboTKu duaspamm
KOMNOHeHmos B Opay3epe NPOeKTa MpeHa3HAuCHO OTIeNbHOE npedcmasienue passepteiBanust ( Deployment View ), B
KOTOPOM YK€ COIEPIKUTCS OUaAspamMma pazeepmuleanusi ¢ MyCTHIM COAEp)KaHNEeM U 0e3 COOCTBEHHOTO UMEHH.

AKTHBH3AIMS OUaepammbl pa3eepmuléanusi MOXKET OBITH BHITIOJHEHA OJJHUM U3 CJIETYIOIIMX CIIOCOOO0B:

) [IenkHYTh Ha KHOTIKE C HU300paKeHUEM OUACpaMMbl pa36epmbvleatiis Ha CMaHOapmMHOU NAHeAU UHCMPYMEHMO8.
° JIBaK/Ipl IIEJIKHYTh HA MUKTOrpaMMe npeacrapieHus passepteiBanus ( Deployment View ) B Gpay3sepe npoekra.
° BrInonHuTh Onepanuo riaBHOro MeHro: Browse ? Deployment Diagram (O63op 3 Huazpamma

Pa38epmuleanus).

B pe3ynbTaTe BBITOIHEHUS STHX ACHCTBUHN MOSBISIETCS HOBOE OKHO C YHCTBIM pAfoHUM JUCOM OUASDAMMDbL
paséepmvleanus U CICUUATBHAS NAHeNb UHCMPYMEHINO0E, COACPIKAILAsI KHOMKU ¢ M300pakeHHeM rpaduueckux
MIPUMHUTHBOB, HEOOXOIMMBIX JIJIs pa3pabOTKu duacpammel pazeepmoiéanus (tadm. 13.1).

Tabnmma 13.1. HazHadueHne KHONOK CIEIHATBHON MTaHEeIN HHCTPYMEHTOB AWarpaMMBbl pa3BepPTHIBAHUS

Ha3nayeHne KHONKU
I'paduueckoe BenubiBaromasi



n306pameﬂue moacKa3skKa

I Selection Tool [pesparuaer U300pakeHUe Kypcopa B GOpMY CTPENIKH IS OCIEAYIOMIETO
BBIJICTICHUS DJIEMEHTOB Ha MarpamMmme

AR Text Box JobanseT Ha THarpaMMy TEKCTOBYIO 00JIacTh

= Note JobasnseT Ha TuarpaMMy IpUMeYaHne

Anchor Note to Item  JTo6aBisieT Ha AuarpamMMy CBS3b MPUMEYAHHUS C COOTBETCTBYOIIAM

d rpaMYEeCKUM SIIEMEHTOM JHarpaMMbl

i Processor JobaBnseT Ha TUarpaMMy npoyeccop

- Connection JobGasnseT Ha THarpaMMy OTHOIICHUE COCTUHEHUS

& Device JoGapiseT Ha AuarpaMmy yCmpoucmeo

Kak BuzHO U3 3T0# TaGMUIIBL, O YMOITYaHHUIO HA TAHETH HHCTPYMEHTOB NPUCYTCTBYIOT BCE Ipad)MueCcKue SIIEMEHTHI 13
PAcCMOTPEHHBIX PAaHEE AIIEMEHTOB OUAePaAMMbL PA36ePMbIEAHUs, TOATOMY U3MEHSTh CIICHUAIbHYIO aHENb HET
HeoOxoauMocTu. PaboTa ¢ fuarpaMMoil pa3BepThIBaHUSA COCTOUT B CO3aHUU NPOYeccopos 1 yCmpoicms, NX
crenu(pUKaIK, YCTAHOBICHHHN CBA3EH MEXIy HUMH, a TAKKe T0OABICHUH U CHENN(HKALNH MPOLECCOB.

JlobapneHue y3Jia Ha JuarpaMMy pa3BepThIBAaHHS U PEAAKTUPOBAHKE €r0 CBOMCTB

Jliist 1oGaBJIeHUs y3/1a Ha AUArpaMMy Pa3sBEPTHIBAHUS HYXKHO C TIOMOIIBIO JIEBOM KHOMKHM MBIIINA HAXKaTh KHOIKY C
H300paKeHHEM TIHKTOTpaMMBI TpeOyeMoro yzaa ( npoyeccopa WA ycmpoicmea ) Ha CIIEIHaTbHON MaHeId HHCTPYMEHTOB,
OTIIYCTUTH JIEBYIO KHOTIKY MBIIIN M HIETKHYTH JIEBOM KHOIIKON MBIIIX Ha CBOOOTHOM MecTe pabodero JrcTa JuarpaMMel.
JTo6aBUTh npoyeccop Ha TMArpaMmy pa3BePTHIBAHHUS MOXHO TAKKeE C

IIOMOILBIO onepayuu raBHoro menio: Tools " Create ~7 Processor wiu ¢

TIOMOILIBIO Onepayuu KOHTEKCTHOTo menio: New 7 Processor, peaBapUTenbHO

BBIZIENINB npedcmasaenue pa3BepThIBaHusA B Opay3epe MpoekTa. AHAJOTHYHO T00aBHUTH yCmpoucmeo Ha AHarpaMMy MOXKHO
TaKXKe ¢ IOMOIIBIO Onepayuy TIIaBHOTO MeHio: 100I1S —* Create — " Device wm ¢

TIOMOILIBIO Onepayuu KOHTEKCTHOro menio: New ~7  Device, IpeBapuTENBHO BBIIEIHB 1pedcmasnenue Pa3sBepTHBAHNS B
Opaysepe MpoeKTa.

B pesynprarte sTHX ASHCTBHI Ha JUarpaMMe pa3BepThIBAHUS MOABUTCS H300pakeHNe y31a TpeOyeMoro THIIa C MapKepaMu
U3MEHCHHS €r0 FTEOMETPUYUCCKUX Pa3MEPOB U MPEIJIOKESHHBIM CPEOi MMEHEM 0 YMOIYAHUIO, KOTOPOE Pa3paboTUnKy
crienyeT u3MeHuTh. [Ipu 3TOM cieayer uMeTh B BHY, 4To B cpeae IBM Rational Rose 2003 mos mporieccopoM MOHUMAETCst
PECYPCOCMKHIA y3ei1, a TIOA yCHpPOUCH80M - HEPECYPCOCMKHH y3er.

IIpomomxkast pa3paboTKy MO CUCTEMBI YIpaBJIieHHs 0aHKOMATOM, TIOCTPOMM /I Hee iMarpammy pa3BeptbiBanust. C
9TOM LIENIbIO B KAYECTBE IIEPBOTO ¥37a BEIOEPEM THII npoyeccop 1 3a1anuM eMy UMs bankomar Nel, misg kotoporo B popme
NpUMEYaHusl yKaxkeM nomeuernoe snavenue. {aopec = yn. CamoBasi, 1.5}. IT0 3HaueHue CIyKUAT A5 CIeUPUKALIN
KOHKPETHOT'O ajJjpeca OJJHOTO U3 OaHKOMAaTOB cucTeMsl (puc. 13.1).

JIaboparopHast padora 22. OcoOEHHOCTH r'eHEPALIMN IPOTPAMMHOI0 KOIa.
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Puc. 13.1. Ilnarpamma pa3BepTbiBaHus mociie n06aBienus y3na bankomar Ne 1

JIyist KaXIoro npoyeccopa MOKHO CenUUIIUPOBATH PA3THYHBIC CBONCTBA, TAKKME KaK CTCPCOTHII, XapaKTEPUCTHKY,
npotecchl U ux npuoputet. CrienuduKaIys 3THX CBOMCTB OCYIIECTBISETCS C TOMOIIBIO UATIOTOBOT0 OKHA CHEeU(PHUKALIUH
CBOUCTB npoyeccopa (puc. 13.2).

EYProcessor Specification for BaHkomar N 7| x|

General | Detail I

M amne: IEaHmma'r 21

Stereotype: I j

Diocumentation:

YeranaenueasToA no agpecy: yn.Cagogan, 0.5 ;I

[~
| ] I Cancel | Apply | Browse vl Help |

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

IIpu sToMm Ha Brianke General (O0mye) MOKHO TOJNBKO H3MEHNTH UMS npoyeccopd, BBECTH TEKCT CTEPEOTHUIIa,
NIPEAI0KEHHBIH CaMUM Pa3pabOTIYMKOM, U TEKCT JOKYMEHTAIUH, MOSCHSIOMMHA 0COOEHHOCTH (PU3NYECKOTro pa3MeleH s
nmannoro komrnonenTa. Ha sxnanke Detail (IToapo6HO) okHa crienuHKaui CBOUCTB npoyeccopa MOXKHO ONPEICIUTE €ro
XapaKTepUCTHKH, BHIOPATh MPOIECCHl U BapUAHT NIAHUPOBaHUs ero padoTs (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, otkpeiToe Ha Bkiazake Detail (ITogpo6HO)

XapakTepUCTHKU npoyeccopd, TaKUue Kak ero Ovicmpodeticmeue 1 00beM ONIEPaTUBHON MTaMSITH, MOTYT OBITh 3aITUCaHbI B
(dhopMe TekcTa B MHOTOCTpaHHUYHOE nojte ¢ umeHeM Characteristics. B noze Processes (IIporiecch) MOXHO 3a1aTh
HEKOTOPBIN MpOIIecc, KOTOPHIH MpeIoaraeTcs pealn3oBaTh Ha JaHHOM npoyeccope. C 3TOH 1eTIbI0 HEOOXOAMMO
BBITTOJIHUTH OTIEPAIMI0 KOHTEKCTHOTO Merio Insert (BcTaBuTh) M BBECTH TEKCT MMEHHM Tporiecca. Jlamee MOKHO

3aaTh NpuUOpumen npoyecca, BBeiss HEKOTOPOE YNCIIO B COOTBETCTBYIOIIEE 10.1e BBOAA.

IIpu HATIMYUHK Y npoyeccopa HECKOJIBKUX MPOLIECCOB MOXKET OBITh JOMOJIHUTEILHO ONpe/eiIeHa
HPOLEAYpPa NAAHUPOSAHUs NX BEINOMHEHUS. st crienuHKaLny IPOLEAYPHI HAGHUPOSAHUS NPOYEccopd MOTYT OBITh
MCIIONB30BaHbI CIEYIOIE BapuaHThl BeIOopa B rpymnme Scheduling:

° Preemptive (C mpuoputetom) - onpeaesiet Ipoueaypy mIaHuposanus, TPy KOTOPOH MPOIECC ¢ OOIBIITNM
IIPUOPUTETOM OYyIEeT UMETh IPEUMYIIECTBO IIPU UCIIOIB30BAaHIH PECYPCOB npoyeccopa TI0 CPaBHEHUIO C

MEHEE NpUOPUMEmHbIMU NPOYECCAMU.

) Non preemptive (be3 npuopureTa) - onpenenseT npoueaypy niaHupoeanus, IpU KOTOPOIl BCe npuopumentvl
npoyeccos NTHOpUPYIOTCs. [Ipy 3TOM TeKyIIHii POIecc BBIOIHIETCS IO CBOETO 3aBEPIICHHS, TT0CIIE Yero MOXKET OBITh
HayaTo BBIIOJIHEHHE CIIeTyIOIIEro Mpolecca.

) Cyclic (luknuueckuii) - onpeaenseT Npoueaypy niaHupoeanus, P KOTOPOI npuopumentvl Rpoyeccos Takxe
UTHOpUPYIOTCs. Bee mpoueccsl BRINOMHAIOTCSA IUKINYECKU 0 KPYTY, IPU 3TOM KaXKAOMY U3 HUX BBIJIENIAETCS
(UKCHpOBaHHOE BpeMs Ha BBITIOJIHEHHE, [0 IIPOILIECTBHU KOTOPOTO YIPaBIICHHE TIEPEAaeTCs CleyIomeMy Iporeccy.

° Executive (McnonHUTeNnbHBII) - ONpenesseT NpoUeaypy AIaHUPOo8anus, 11 KOTOPOH CYIIECTBYET HEKOTOPBIH
QJITOPUTM, NIPEAHA3HAYCHHBIHN JUIsl YIPaBJICHHS OTASILHBIMH MPOLIECCAMH.

) Manual (BpyuHyto) - onpenesisier npouenypy niaHuposanusi, pu KOTOPOH HAAHUPOBAHUE 8bINOIHEHUS
npoyeccos OCYIIECTBIIAETCS MOJIb30BaTEIEM.

st otoOpaxkeHns nHGOpPMAIMH O TPOLIeccaX, BHIMOIHIEMbIX HA OTACIBHBIX npoyeccopax, IPeICTaBICHHBIX Ha THarpaMMe
pa3BepThIBAHUS, CJACIYET BHITOJHHUTE OMEPAIIHI0 KOHTEKCTHOTO Mento Show Processes (ITokaszars mporeccsr). Jlist
otoOpaxeHHss HHYOPMALIH O TIPOLEILYPE NAAHUPOBAHUS OMOENbHBIX NPOYeccos Ha BRIOPAHHOM npoyeccope CleyeT
BBINIOJIHUTH OTIEPALIMI0 KOHTEKCTHOTO Menio Show Scheduling (ITokasaTp mIaHUpOBaHKE).

IIponomkas pa3paboTKy duazpammsl pazeepmsuisanus I MOAETH OaHKOMAaTa, CIeAyeT JOOaBUTh
BTOPOii yzen Tuna ycmpoticmeo ( Device ) ¢ umenem Cemb, 17isi KOTOPOTO 3aJ1aTh CTEPEOTHIT <<3aKpbiTasi cemv>>. [Ipu
9TOM JIJIsl 33JJaHHsI CTEPEOTHUIIA CIISYET BBECTH €0 TEKCT O3 YIIIOBBIX KaBBIUCK B CTPOKY ¢ MMeHeM Stereotype.

s yempoticmea Habop peJaKTHPYEMBIX CBOMCTB MEHBIIIE, TO3TOMY JUIS HETO C TIOMOIIBIO COOTBETCTBYIOIIETO OKHA
creuuQUKay CBOMHCTB MOXKHO ONPE/ICIINTD: UMSI, CTEPEOTHII, JOKYMEHTALMIO U XapakTepucTuky (puc. 13.4). OroT dakr
COIJIaCyeTCsl C ONPENEICHUEM yCmpoiichéa KaK HEPECYPCOEMKOTI0 )37a, HA KOTOPOM OTCYTCTBYET npoyeccop.



B Device Specification for Ceh 2l
General Detal

Characleristics

0K | concel | dopw | owse~| Heb |

Puc. 13.4. /InanoroBoe okHO crienu(puKanuy cBOUCTB yctpoiictBa CeTh, oTKpbITOE Ha BKiaake Detail (IToxpoOHO)
JlabopaTopHas pa6oTa 23. OcoOEeHHOCTH TeHEPAIIHH TPOrPAMMHOTO KOJIa.

Juis Mmogenu 00pabOTKH 3aKa30B CTeHEPUPYHTE TIPOTrpaMMHBIi KoJ Ha s3bIke C++.
Dmanvt 6bInoONHEHUA YRPAIHCHEHUA
BBoj Tesl NaKETOB HA AMATPAMMY KOMIIOHEHTOB CHCTEMBI

1. Otkpoiite TuarpaMMy KOMITIOHEHTOB crcTeMbl (System). Beibepurte B Opaysepe makeT komrnoneHToB Entities: remno
nakera Order. Ileperamute Teno makera Order Ha TuarpaMMy KOMIIOHEHTOB CHCTEMBI.

2. [ToBtopuTe 1. 1 s cleayronnx KOMIIOHEHTOB (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 moxenn Rose
Bri6epute B MeHto Tools > Check Model. TIpoananu3supyiite u ncrpaBbTe Bee HallICHHBIE OMIMOKK B OKHE XKypHaJa.

Oo0HapyskeHHe HapYLIEHUI MPaBUJI A0CTyNA


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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Qrderltem
P Transactionhigr
-

A
Orderltem -

E

OTkpoiiTe TIaBHYIO AuarpamMmy kiaccos Mojenu (Main) B jorudeckom mnpeacrasienuu (Logical view) moaenu. Beioepure
B MeHro Report > Show Access Violations. TIpoananu3upyiiTe 1 HCIIPaBbTE BCE HAPYIICHHUS MPABHJI JOCTYIIA, TOKa3aHHbBIC B
COOTBETCTBYIOIIEM JTHAJIOOBOM OKHE.

Puc.11.1. [luarpamma KOMIIOHEHTOB cucTeMbl Order

Ycranoska si3pika C++

Beibepute B Mento Add-Ins > Add-In Manager. B quamorosom okue Add-In Manager mocrassre diaxox st
BapuanTa Rose C++ u Haxxmure kaorky Apply (Ilpumennts), 3atem OK.

Ha3nayeHue KOMIIOHEHTaM CHUCTEMBbI SI3bIKA reHepainvu nporpamMmmHoOro Kkoaa

1. Otkpoiite cnienudukanmo koMmmonenta Order (crenuduKaInIo MaKeTa) B aKeTe
KoMITOHEHTOB Entities. BeiGepure B kauecTBe s3biKa peanuzanun C++.
2. [oBTopuTe 1. 1 17151 OCTATBHBIX KOMIIOHEHTOB CUCTEMBI (cM. puc.11.1).

Ha3znadeHnue cBoiicTB reHepanuu nNnporpamMmmMmHoOro Kkoaa

1. JIroGpIM criOCcOOOM co3faiiTe KOPHEBOH KaTajlor I TeHEPUPYEMOTo IPOrpaMMHOT0 KoJa, TJie OyIyT CO3aHbI BCE
KaTanoru u ¢painel C++ (Hanpumep, c:\order).

2. Beibepure B Mento T00ls > Options ua Brimaake C++ Type: Project ajist ycTaHOBKM CBOWCTB TeHEpPAIIHH TIPOTPAMMHOTO
KOJIa IIPOEKTA.

3. HaxxmuTe xHonky Clone mis co3nanus cBoeit konuu Habopa CBOICTB mpoekTa. BBenure uMs it HOBOro Habopa CBOMCTB
npoekTa (Harmpumep, MyPropertySet) u BeiGepute ero B packpsiBaroriieMcs crvcke Set mianorosoro okuna Options.

4. Tnst croiictBa Directory B cron6ie Value Heo6xoaumo HabpaTh UMl CO3aHHOTO KOPHEBOTO KATAJIOTa ISt
TeHEePUPYEMOTo IIPOrpaMMHOr0 Koja npoekra (Hanpumep, c:\order). Haxmure knonky Apply (Ilpumennts) u OK.



T'enepanust nporpamMmmuoro koga C++

1. Otkpoiite uarpaMMy KOMIIOHEHTOB cucTeMbl (System). Beibepure Bce KOMIIOHEHTBI Ha TuarpammMe SyStem rnocpencTBom
menro Edit >Select All.

2. Bribepure B Mento Tools > C++ > Code Generation. TIpocMoTpuTe cO31aHHBIN MPOrPaMMHBI KOJI B COOTBETCTBYIOIIEM
KaTaJjore JJjisi FeHepUPYEMOro MPOrpaMMHOTr0 KOJia MPOEKTa.

JlaGopaTopnas padota 24. [IpoexTupoBanne uHGOPMAINOHHOI cucTeMbl B pamkax RUP.

Lenp paGoTbl — Hay4UThCSA pa3padaTHIBATh MOJEIH MOTOKA PadoT; IOHATH MECTO TaHHOW MOZIENU HPH ONIpeIelIeHHH
¢yHKUMH pazpabaThIBaeMOil CHCTEMBI Ha 3TaIle ONpeIeIeHns TpeOOBaHUHN K CHCTEME.
Ceroans TpyaHO HAMTH KHUI'Y MM CTATbIO, NOCBALEHHY K TEXHOJIOIMMH CO3JaHUd DOILIIHMX

[POrpaMMHBIX CHCTEM, KOTOpas He LUHTHpoBala Obl yOMHCTBEHHYIO XapaKTE€pPHCTHKY HbIHELIHEH
curyauuu: “Tlo Hammm oueHkam toinbko 26% npoektos cozganus MC 3akan4uBalorcs ycrnemHo .
(Standish Group CHAOS Report 1998)

Rational Unified Process kak TexHo0./10rus
Rational Unified Process - 910 npouecc pazpadoTku nmporpaMMHOTO 00ecredeH s,

IIponecc — 4acTHYHO YNOPAA0YEHHbIH HADOP WIATOB, KOTOPBIE HYHKHO NPOJAEIATh A1 JOCTHKECHHA
LeJIH; [TPH pazpadoTKe NporpaMMHOro odecrnedeHus ek COCTOUT B (POPMHPOBAHWH HITH PacllHPEHHUH
CYILECTBYIOLIETO MPOrpaMMHOI0 H3/1C/HS.

Hoebie MM
Mpouscc "
P ApoMaMibl

Mpouecc pa3paboTkK NporpaMMHOro oBecneyYeHns - Npouecc pa3paboTkM CUCTEMBI M3 TpeBGoBaHWA,
HORKIX (HAYANKHKIA LIMKN DARRUTUA ) MNA MAMEHEHHKIX (LIMKEN 3ROMKILIAAL.

Korja nporpammuas cucrema paspabarbiBaercst Ha [IyCTOM MecTe, ee paspaborka — 910 npoiecc
cosfanus cuctemsl 13 TpebosBanuii. Ho Kak ToNbKO cHCTEMA NPHHAIA KaKy10-TO (JOpMY (HIIH B HALIHX
TEPMHHAX, KOIJIa CHCTEMA MPOILLTA Had AJlbHbIH LIMKI1 Pa3sBUTHA), TO J1K0Das 10pa3padoT ka — 210 NpoLecce
npucrnocobIeHrus CHCTEMBl K HOBLIM HIIH HW3MeHHBINHMCS Tpebosanusm. Paspaborka u Bece
nocieayoue 10paspaboTki coCTaRIAIOT KH3HEHHbIH UK/ CHCTEMbL

Rational Unified Process oOecnieunpaer cTporuii nojaxoj K HasHA4ESHHIO 3a/1a4 H OTBETCTBEHHOCTH B

npejenax rpymmsl paspadorki. Ero meJas coctouT B ToM, 4T00LI rapaHTHPOBAThL BLICOKOE KA4€CTBO

OporpaMMHOI0 NpoAyKTa, OTBEHAloUIero IID’I‘pCGHOCTHM KOHEYH BIX IIOJ]bSOBﬁ'I‘EJ]EFI., B Ipejeliax

[peACcKa3yeMoro BpeMeHHOro rpauka H OroKera.

m  Rational Unified Process — 210 HTepaTHBHBIN npouecc. Co31aBaTe COBPEMEHHBIE CIOKHBIE
IIpO]paMMHb[f: CHCTEMBI MmocnenaoBaTenbHO, T.€. CHadaja Ollpf:,uf:.llﬂ'l'b BCE ]IpOGJ]eMb[, 3aTem
NPHHUMATEL BCE MPOEKTHLIE PeLIeHHA, (POPMHPOBATEL MPOrpaMMHOE 0DECIEYEHHE H, HAKOHELL,
MPOBEPATH U3EIHE, HeBO3MOXKHO. MTepanHoHHbIi MOAX0 103BOJSET YIyUlIarh [IOHUMAHUE
npodIeMbl 4EPE3 NOCIIEJ0BATENLHbIE YCOBEPILIEH CTBOBAHHS W ¢ NPHPALLEHHEM KOHKPETH3UPOBATh
dpPeKTUBHBIE pelIeHHs. DTOT NOAX0] obecneyrsBaer OOIbIIYIO THOKOCTL MPH YYETE HOBLIX
'I'peﬁOBaHMFI HJIH TAKTHYECKHX H3MEHEHHH B ACNIOBBIX HEJHMX, H [NO3BOIACT I[IPOCKTY 3apaHee
HAeHTH(QAIAPOBATEL H Pa3peliaTh PHCKH.

®  Rational Unified Process — 310 ynpasasiemslii npouecc. MrepauioHHblii NOAX0/ Npeanoiaraet
yIpaB/ieHHe TPeOOBAHHAMH H YNPaB/IeHHe H3MeHeHHsIMH, YT00bI 110 BCEM ITYHKTaM BOBpPEMS



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. Hacrpotika cpensl pazpadbotku (Enviroment).

B2l Disciplines

- Blusiness Madeling

- Requirements

-2l Analysis & Design

-2 Implementation

- Test

- Deployment

-8 Configuration & Change Management
A Froject Management

-8 Environment

Puc. Jucuumnuuer RUP

Jlrob6as aucruunaa RUP BrirouaroT B ce0s Bce 3JICMEHTHI OMKCaHus OM3HEC mpoliecca:
TeITH;
KOHIICTIIIN Y,
MTOTOK paboT;
OTHCAHNE BUAOB JICATEIFHOCTH;
onucanue apTedakTos;
pexomeHnaanuy;
I1a0JIOHBI TOKYMEHTOB.

Ta6nuua.1.1.- Oramsl padot no RUP, monenu n nuarpammer UML B Rational Rose

Oran padot 1o Monenu Juarpammbl [Mpumeuyanus
RUP UML
Ibuznec Ibu3nec mporeccht Use case Mopens oToOpaskaeT mpoIecChl,
MOJIETMPOBAHUE (business use case diagram MOJIEKAIIHE ABTOMATH3AIINH, CBSI3H
(Business model) MEKTy MPOLIECCAMH, IIETH, KOTOPbIE
Modeling) OHU MOJI/IEPKHUBAIOT, CYOBEKTOB U
00BEKTOB, B3aMMOACHCTBYIOIINX C
OM3HEC MPOIIECCAMU U SIBIISTFOIIMXCS
BHETITHIMH 110 OTHOIIEHHIO K HUM,
HaIIpuMEp KINCHTaMU 1
mapTHepaMu. MojieNb HCTIOIb3YeTCst
IIIsT OTIpeIeNICHUsI TIeJIeit CHCTEMBI 1
[pa3OUeHMs CUCTEMbI Ha
mojcucTeMbl. KaskioMmy Gu3HeC
MPOIIECCY CTABUTCS B COOTBETCTBHE
mojickucTeEMa
Ornncanne Ou3HeC Activity Monenb oToOpaskaeT IOTOK padoT
pOLIECCOB diagram o Gu3Hec nporeccy. Mojenb
(business object MCTTIONB3YETCS TS OTIPEACIICHUS
model RUP 2002 MOIyJIel TOJICHCTEM M MX (DYHKIIHH.
i business
analysis model
RUP 2003)




Onucanue OU3HEC

Class diagram,

Monens oToOpaxaer CyIIHOCTH

cytuocTa (business
object model RUP
2002 wim business
analysis model RUP
2003)

Statechartdia
gram.

cyuaoctei (business Use case peanbHOTrO Mupa (business entity), ux

object model RUP diagram aTpuOyTEI. MOJIENTh HCTIONB3YETCS IS

2002 wim business (opMHUpOBaHUS aTbOOMOB BXOIHBIX U

analysis model RUP BBIXOJHBIX ()OPM CHCTEMBI,

2003) MPOEKTUPOBAHHS MOJIE30BATEIHECKOTO
nHTEepdeiica, 0a3 JTaHHBIX, KJIACCOB,
peanu3yronmx GyHKINN

Ornrcanue Activity Moenb 0TOOpaXkaeT COCTOSHUS

COCTOSIHUS OU3HEC diagram, CYIIHOCTH PEabHOTO MHUpA.

Monens ucnonb3yercs As

OTIpeeIIeHHsI CKPBITHIX aTpUOYTOB OH3HEC
CYILIHOCTEN U IpU

OTIpeaeIeHNH (HYHKIHH CHCTEMBI.

IPomu u
ABTOMaTH3UPYyEMbIE
BUIBI

MECATCIIPHOCTH
(business object
model RUP 2002 wiu
business analysis
model RUP 2003)

case diagram

Class diagram, Use

Mozenb 0ToOpa)kaeT poiu U UX
ABTOMAaTH3HPyEMbIE BUBI
neaTebHOCTU. Mozenb UCIOIb3yeTCs
[P OTpeeNICHNH (PYHKIMIT CHCTEMBbI

CtpykTypa
MpEAIPUATHS
(business object
model RUP 2002 mu
business analysis
model RUP 2003)

case diagram

Class diagram, Use

Monens 0oToOpaxaeT CTpyKTypy
ABTOMATU3UPYEMOTO MPEAIPHUSITHS.
Mozenb UCTIONB3yeTCsl ISl ONPEACICHUS
(YHKIUH CHCTEMBI

Ibu3zHec npaBuiia

Class diagram,

Monens oToOpaxaeT OrpaHHYEHHS,

(Requirements)

Activity HaKJIabIBaeMble Ha OM3HEC MPOLIECCHL.
diagram Mouenp UCTIONB3yeTCs IS ONPEACICHHUS
MPaBHIT CUCTEMBI
Onpenenenne DYHKITUHI CUCTEMBI Use case Monens oToOpaxaeT GyHKINH
TpeGoBaHui (Use case model) diagram CHCTEMBI

JKpaHHBIE (POPMBI

Class diagram

Monens oToOpaxaeT SKpaHHBIE
(bOpPMBI CHCTEMBI

Cuenapuu paboTh Activity Mozesnb oToOpaskaeT CleHapuu
[OJIb30BATEIS C diagram PabOTHI MOJIB30BATENS C CHCTEMOM
cucTemMoi
IAHAIIU3 U Monens Deployment Mozenb oToOpaskaeT TEXHUUECKHE
NPOSKTUPOBAHHUE pa3MenieHus diagram cpencTBa M, pa3MCLICHHbIE HAa  HUX,
(Analysis & Design) (Deployment [POrPaMMHBIEC CPEICTBA CHCTEMBI U IPOYHE
model) POTPaMMHBIE CPEICTBA

IMonenb JaHHBIX
(Data modal)

Class diagram

Mozenb 0TOOpakaeT JIOTHYECKYIO U
(bM3UYECKYIO CTPYKTYPY IaHHBIX.




IMonenb anaan3a
(Analysis modal)

Class diagram

Mopenb ONUCHIBAET peaU3alHI0
TpeOOBaHUI U CITY>KUT a0CTpaKIMen s
MOJIENIN TIPOCKTHPOBAHS

(Implementation
model)

Monenb Class diagram, Moieb OMICHIBACT PEeaTH3aIHio
MIPOEKTUPOBAHUS Sequence TpeOOBaHUH U CITY’)KUT abCTpakKeil Moenu
(Design modal) diagram, Activity  |peanusaiiu 1 HCXOJHOTO KO/a
diagram,
Collaboration
diagram
Peanuzanms Monenb Component Moumenb 0ToOpaxaeT MOICUCTEMBI U
(Implementation) peanu3anun diagram [KOMITOHEHTBI, U3 KOTOPBIX OHU

COCTOAT

TectupoBanue Monens Class diagram, Monens 0ToOpakaeT KOHTPOJIbHBIE
(Test) TECTUPOBAHHSI Activity [IPUMEPBI, TECTHI,
(Test suite) diagram [OCJIE0BATEILHOCTD BBITIOIHEHHS TECTOB,
0XKHTaeMbIC U TTOJTYYCHHBIC PE3YIbTATHI
TECTOB
IPasmenienne Monens Deployment Monens oToOpaxaeT TeXHHYECKHE
(Deployment) pasMeIeHus diagram CpE/ICTBA M pa3MEIlCHHbIE HA HUX
(Deployment POTPaMMHBIC CPEACTBA CHCTEMBI H IIPOIUE
model) MpOrpaMMHBIE CPEICTBA

OCHOBHBIE ITIOHATHSI

Homeuwlarypa OCHOBHbIX ITOHSTHH JISJIOBOIO MOACIIMPOBAHHSA (MOJ.[CJIM., JAuvarpamMmMbl, 00BEKThI MOJICJICH

H UX CBSI3H) npeacraplicHa Ha CXEMC BHHU3Y.

JAY

O6o6wsHua cyErerTor

ACCOUHAUNA

fenosoil cybeerT

@ AcCoumauma Q

Aenoron
paboTHuK

<7

aap
7R

0606 WBHWS NpeysSasHTOR

X

* EPACWHPAST
% h -
Ouarpamma
ABHCTEMA

fenosoi npeusasHT

«FNIYaSTe, ©

’

ObobupeHwe O6obusHHe

o
Y

OGwaanHaHNS

N

Q

AftributeN ame:AttributeType = initval

Mogans genogux
NPSUSASHTOR
=

e
Awnarpamma
NpauUsSaSHTOR

o P
e
o T
Mogane 4anosuax
obwerTor

‘,.o-'ﬂ - Y
.h “«w ‘0
Paanwnzaums
ABNOEOTO NPSUSASHT

OPpraHnaaumoHHEN
MOAYNL

OperationN ame( argname:argty pe=defaulf):return

Aesnoras
CYUHOCT

Awarpamua

Ownarpamma

Ownarpamma

Ouarpamma

COTPYAHHYECTER NOCNS840FaTENLHOCTH COCTORHWH

OCHOBHbI€ NOHATUA AEN0BOro mogenupoBanus. Kaxxaoe noHaTMe npeacTaBneHo CBOMM

cTaHaapTHbIM 06o3Hauermem 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 Maccawmp BuaHec-knacca v TypucT HacneaywoT Boe atpubyTel Maccaxmpa. Takum
oBpazom, o6a 3TH cybbeKkTa MOryT OEeWCTEOBATL KaK NAcCakupel.



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 ¢ MCNoNb30BaHWEM 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 COKPATHTh YHCIIO MOJIEP/KUBAEMbIX KJIACCOB U c/ies1aTh 00bEKTHYIO Mojielb Dolee
NPOCTOM JUIst TOHUMAHUSA.

Onepanus onpejessier HHCTPYMEHT, KOTOPbIM YIpPaBIsAeTCs AesioBas CyuHocTs. Onepanus 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]

caaya Garawal )

Maccaswmp
npaawRenReT bunet.

MNaccasenp coaeT LJ
Garax.

onpeaSnaSHHS NeroT( )

Naccawwpa
CNpaUWHER T
OTHOCHTEMNBHO NBMOT. M A4S NOCEAOHHOD
TanowHal )

Naccarewp GapaT =
NOCAATYHER TANOH, I_J

OnarpaMma nocnegoBaTensLHOCTM YacT OeN0oBoro NpeueneHTa MHOMBMOyansHasA perucrpaumna.



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 M JNEHCTBHSMH.

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

Henu 6uzHEC MOICTUPOBAHUS
C touku 3penust RUP nenssmMu Ou3Hec MOIEIHPOBAHUS SIBISIOTCS:

1. Onucanue OU3HEC MPOIECCOB aBTOMATHU3UPYEMOU OpraHu3auu ajst GOPMUPOBAHHUS €AMHOTO UX MOHUMAHHS CO
CTOPOHBI 3aMHTEPECOBAHHBIX B aBTOMATU3allMK OpraHU3aINH JIULL.

2. OnpexneneHre MpoOIIeM aBTOMATH3HPYEMON OpraHU3aIiy U CIIOCOOOB UX PEUICHHUS.

3. Omnpenenenne TpeOOBaHUI K aBTOMAaTU3UPOBAHHON CHCTEME OPTaHU3AIMH CO CTOPOHBI 3aMHTEPECOBAHHBIX JIHII.
4, ITonnmanwue mporecca pa3MeIeHus: IPOrpaMMHOTO O0ECTIeUeHHUSI B OPTaHU3AIHH.

Jst moctwkenus 3tux 1eneid B RUP omucanbl BUIBI A€ATEIHHOCTH MPOESKTHON KOMaHABI MPH TPOBEACHWH OU3HEC
MOJIETMPOBAHMS, TIIABHBIMH M3 KOTOPBIX SBIISIOTCS pa3paboTka mojeneit 6usnec npoueccos (Business Use-Case Model)
u Mojeneil ananusa 6usHeca (Business Analysis Model), onuceiBaromux peanusanuy OusHec mnporeccoB. B HekoTopbIx
Bepcusix RUP Mmopnenu ananusa Ou3Heca, OIMCHIBAIOIINE pealM3aliio OM3HEC MPOIECCOB, HA3bIBAIOTCS OOBEKTHBHIMH
Mozensimu 6uzHeca (Business Object Model).

PesynbraTel paboOTH, MOITYYEHHBIE MOCTE NMPOBEACHUS OM3HEC MOIENHPOBAHHE, SBISIIOTCS OCHOBOW IUIS MPOBEACHUS
pabor 1O  ompexeneHUI0  TpeOOBaHMH M pa3pabOTKM  ApXHUTEKTyphl  aBTOMAaTHU3HMPOBAHHOW  CHUCTEMBI.



C Touxu 3penust RUP, nanbonee 3Ha4nMbIMHU apTedakTaMyl, CBI3aHHBIMU ¢ OU3HEC MOJACIMPOBAHUEM SBIISIOTCS MOJACIN
omsnec mporeccoB (Business Use-Case Model), monenu ananm3a Ou3Heca WM OOBEKTHBIC MOJICIH, OMUCHIBAIOIINE
peanm3anuu O6m3Hec mporeccoB (Business Analysis Model), a taxke HaOOp JOKYMEHTOB, B KOTOPOM OTpPa)KE€HBI
pe3ynbTaThl OM3HEC MOJCIHPOBAHHS.

Mopenu GU3HEC MPOLIECCOB OMUCHIBAIOT MPOLIECCHI, CBA3aHHBIC C OKa3aHHWEM yCIIyr opranusanueii (business use case), u
JICHCTBYIONIMX JIUI] HJIM CHCTEM, BHEUIHUX MO OTHOIICHUIO K GH3Hec mpoieccy (business actor). JleiicTByromiue aua u
CHCTEMBI JHOO0 HHUIMUPYIOT OW3HEC MMpolece, JTHOO 3aMHTEPECOBAaHbI B MOJYYCHHH HEKOTOPBIX PE3yJbTaTOB OH3HEC
nporecca.

Mopenu aHanu3a MOKa3bIBaeT, KaK KaKABIH OM3HEC NpOILecc pean3yeTcs HEKOTOPHIM HabOpOM YYacTHHKOB OH3HEC
npouecca: paboTHukamu (business worker), NeHCTBYIOIIMMH JTMLIAMH BHEIIHUMHM 110 OTHOIIEHHIO K OM3HEC Mporeccy
(business actor) u cBsI3aHHBIMH ¢ HUMH Ou3Hec cyniHocTaMu (business entity).

st orricaHust peanu3aiuii 6H3HeC MPOIIECCOB MOTYT UCTIOIB30BATHCS CIIEAYIOIINE AuarpaMMbl s3bika UML:

. JMarpaMMel iesitebHocTed (Activity diagrams);

. nuarpammsl KitaccoB (Class diagrams);

. JauarpaMmsl coctosHui (Statechart Diagram);

. JMarpaMMBl TocieoBaTe bHOCTeH AeiicTBuil (Sequence diagrams);

. nuarpammsl Bzaumoeiicteus (Collaboration diagrams).

OCHOBHBIMH JOKyMEHTaMH, B KOTOPBIX JIOJKHBI OBITb  OTpaKEHBI Ppe3yIbTaThI 6uzHec
MoaenupoBanus 1o RUP, sBis-1oTes crnexyromme T0OKyMEHTHI:

. nokyMeHT OneHka aBToMaTH3upyemoii opranmsanuu (Target-Organization Assessment);

. JnokyMeHT ApxuTektypa ouzneca (Business Architecture Document);

. nokymeHT ClioBapb TepMHHOB TipenMeTHOH obacTtu (Business Glossary);

. nokymeHT busnec mpasmia (Business Rule);

. nokymeHT Konnenmus pa3sutus opranmsanyu (Business Vision);

. nokyment Onucanue 6usHec mporiecca (Business Use Case);

. JIOKyMeHT J{ononHnTenpHbIe TpeOOBAHMS K ISATENbHOCTH opranu3anmu (Supplementary Business

Specifications).
B RUP npuHATO ZOKYMEHTHI, MOACIH, JIEMEHTHI MOJIEITN HAa3hIBATh apTe(haKkTaMH.

PA3PABOTKA MOJEJIEH IIOTOKOB PABOT

Ienb MOgETUPOBAHUE TIOTOKA PAOOT

Kak yka3pIBajoch BbIlle, peanu3anusi Ou3Hec mpoiieccoB Mo RUP omuchiBaeTcs € HCIOJIB30BAHHEM Pa3InYHBIX
0OBEKTHBIX MOJIeNIeH OM3Heca MM MOJieliell aHanm3a ousHeca. J{marpamma nesitenbHOCTH (activity diagram) sizpika UML
HCTIONIB3YETCSl B OM3HEC MOJENMPOBAHUM JIJIsl OTOOpakeHHs MOTOKa paboT paccMarpuBaemMoro OusHec mpotecca. [lo
MOJICJIM TIOTOKa pabOT ONPEACSIOTCS BUABI ASSITEIBHOCTH, MOICKAIINE aBTOMATU3AIHH, TO €CTh OU3HEC TpeOOBaHUS.
Ha ocHoBe OusHec TpeOoBaHWii B JalbHEWIIEM Ha dTare OnpejaeneHus TpeOoBaHuil OynyT onpeaenatbcs (QyHKIUU
pa3pabaThIBa€MOil CHCTEMBI.

Hcnonp30BaHue AUarpaMmbl JesITEIbHOCTH JUTS pa3pabOTKH MOJIEH OTOKa paboT

Jist pa3pabOTKK MOJIENTH MOTOKA PabOT UITH, TI0 [PYrOMY, MOJIENIH OTMCAHUS OU3HEC MPOIECCOB JI0JDKHA HCIOTb30BATHCS
nuarpamma fesiteabHocTr si3bika UML (activity diagram).

Jist pa3paboTKK MOJIENIN ITOTOKA PaboT CIIelyeT UCIOJIb30BATh CIEAYIOIIUE DIIEMEHThI JJHarpaMMbI
JEeSITEIIBHOCTH:

HavYaJIbHOE COCTOsIHUE (Start state);

KoHeuHoe cocTostHue (end state);

JeATebHOCTE (activity);

cocrosiHue (state);

nepexo (state transition);

pemenue (decision);



ropu3oHTaNIbHBIE cuHXpoHU3aTopHhI (horizontal synchronization);

BEepTHKAIbHBIE CHHXPOHHU3aTOPHI (vertical synchronization);

paszenuTenbHbIe THHUY (swimlane);

o0wekT (0bject);

MoTOK 00BeKkTOB (object flow);

3aMeTKa.

[Ipu mocTpoeHnH MOAENHN MOTOKa PabOT UCIOJIB3YETCsl HOTAIMS TUarpaMMbl AesTeIbHOCTH, ToaepkuBaemas Rational
Rose, xoTopast oTiuuaeTcs 0T HOTAllMK 3TOH ke JuarpaMMsl u3nokeHHoi B onucanun UML OMG.

Juarpamma pesitenbHOCTH (activity diagram) moipkHa MMETh TOJIBKO OJHO HadalbHOE cocTosiHMe. KOHEuHBIX Ke
COCTOSIHUH MOYKET CYIIECTBOBATH MHOXKECTBO.

HoBrle HadanbpHBIE COCTOSHHS MOTYT OBITH TONBKO Ha AWarpaMMmax, JCKOMIO3HPYIOUINX OTHENbHBIC BHIIBI
JeATEIILHOCTH.

OneMeHTapHasl «IeATENbHOCTB» (activity) IOJDKHA HCIIOJIb30BAaThCS MJISI ONMHMCAHMS OJHOTO JICWCTBHS, HampuMep,
(hopMHUpOBaHKE OTUETA CACTIOK, Iepeiada THKETOB, IIOJIyYeHIE THKETOB.

Henp3st B ogHOM 31IeMEHTE esTeIbHOCTD (activity) yKa3pIBaTh HECKOIBKO BHIIOB JCATEIEHOCTH, HAIPHUMEp, GOPMHUPYET
OTYET M0 C/ENKaM M PETUCTPHPYET CHEJIKU B XKypHAJIE.

Ecnu omuceiBaeTcss aBTOMaTH3MPOBAHHAS JIESTENBHOCTD, TO CJIEAYeT OTAENBHO OINUCATh JESTENIbHOCTH IOJIb30BATEIs
CHCTEMBI U COOTBETCTBYIOIIYIO €i AEATEIEHOCTh CHCTEMBI, KaK (DYHKITHH JeHCTBYOIINX JIAIL IIOJIE30BATEIIS H CHCTEMEI.
DJeMEHT «COCTOsTHHEe» (State) MOXKET HCIIOTB30BATHCS IS OMMUCAHUS ONPEACIICHHBIX COCTOSIHAN KaKOTO-THOO CyOBheKTa
i 00bekTa. C 3TUM 3JIEMEHTOM JIOJDKHO OBITh CBSA3aHO MMsl. VIMsI IOJKHO OTpa)kaTh COCTOSIHUE CYOBEKTa MM 0OBEKTa.
CocrostHHE TOJDKHO MMEHOBATHCS B 3aBUCUMOCTH OT KOHTEKCTA.

Ilepexon (state transition) MOIDKEH WCIIONB30BAThCA IS ONHCAHUS CBS3M MEXKIY DSJEMEHTAMH IHArpPaMMBI
«IesITeTBHOCTEY (activity), «coctosHHe» (state). Ilepexonm (state transition) oOoO3HawyaeTcs CIUIONIHON IWMHHEH CO
ctpenkoit. CTpenka yKa3pIBaeT Ha CICAYIoIIee ISHCTBHE WITH COCTOSHHE.

st otoOpakeHHs YCIOBUN MOMXET HCIONB30BaThCs 3MeMeHT perienue (decision). DnemeHT pemreHue (decision)
0003HauaeTcs B BUIE pomoa.

PaznenurensHble MMHUN (SWimlane) ciemyeT WCIONb30BaTh I pa3felieHHs IO AHarpaMMBl HA YacTH, HAIIpUMeEp, ¢
LEeNbI0  OTOOpakeHUs Ha [IUarpaMMaxX, OTBETCTBCHHBIX 3a BHINIOJNIHCHHWE OIpeNeleHHBIX neiictBuil. [lpumep
pa3nenuTenbHOM THMHA (SWimlane) mpencTaBiieH Ha PHC..
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Puc. [Ipumep paznenurensHOM TUHUH (swimlane)

Cunxponuszaropsl (synchronization) MOJDKHBI HCIIOJB30BAThCS JUISI  OTPAXKEHUS! JAEATEIBHOCTEH, BBINOIHAEMBIX
HapauienbHO WIH MHO>KECTBEHHOT'O BEIOOpA. [Tpumep HCTIOTb30BaHUS



CHHXPOHHM3aTOPOB (synchronization) JUISt 0TOOpaKEHHs JIEATENLHOCTEN, BBINOJHIEMBIX
napajuiebHO MPEACTaBIEH Ha PUC.

(synchronization) 11 oToOpakeHHs
~usgeMBbIX HAPaJUIEIBHO

"SeHZ{aHI/II/I 1o pa3pa60TI<e MOJECIN ITOTOKa pa60T C HUCIIOJIb30BAHHUEM AHarpaMMbl

BaeTCs B J[Ba 3Tala.
16, 0TOOpakarommas OCHOBHBIE BHIIBI JESATEIHHOCTH (macro activity) mo onmmceBaeMoMy

KOMHOO3MPYETCs _C MCHONb30BAHMEM JAPYroil auarpammel AestensHoctd. [lome sToif
JMarpaMMBbl MOKET pa30MBaThCsl Ha YaCTH C MCIOJIb30BAaHUEM pa3/IelIUTENbHBIX JJUHUHA (swimlane), rae pazaenuresbHble
JIMHUHM MOTYT NPE/ICTABISTH pAOOTHUKOB YYaCTBYIOIIUX B OM3HEC MTPOIIECCE MITH MOpa3/IeIeHHs.

IocTpoeHne nuarpaMMbl C OCHOBHBIMH BHAAMHU NEATECILHOCTH PEKOMEHIYETCs IPOBOAUTH TAaKHMM 00Opa3oM, 4TOOHI B
JaNbHeHIeM KaXxIOMy OCHOBHOMY BUY AESATEIFHOCTH MOYKHO OBUIO COIIOCTaBUTH Ha 3Talle ONpeAesiCHUs TpeOOBaHUH K
cUCTEME MOYJIb, KOMIIOHEHTY MJIH MOJICUCTEMY B pa3pabaThIBaeéMOM cucTeMe.

OnHako Ui TIOCTPOGHUSI pacIpeleeHHbIX CHCTeM Oojee YAOOHBIM SIBJISETCS HCIOJBb30BaHUE CIEAYIOIIUX
pa3AeNnuTeNbHbIX JTUHUN:

BXOJIHAsI/BBIXOIHAST HH(POPMALHS;

JeATEIbHOCTS;

poJB;

HOoZpa3ielicHIE;

JOJDKHOCTE;

Om3HeC MpaBUIIO.

B pazzene nesTenbHOCTH ClleAyeT OTpakaTh Iaru OU3HeC polecca Wi JIesITeNbHOCTh Ipolecca.

B pasnmene BxonmHas/BeixogHash MH(MOpPMALMs — BXOIHBIC/BBIXOJHBIE OW3HEC CYIIHOCTH, CBS3aHHBIE C LIaroM OW3HEC
mpotiecca, B pasJielie pojib — poJib, OTBETCTBEHHYIO 32 BBINOJHEHHUE Iara OM3HeC Ipolecca, B pasjelie JOHKHOCTh U
MOZPA3IeICHUs — JOJDKHOCTH JEHCTBYIOIINX JIML OM3HEC NPOoIiecca U IOIpa3IeliCHUs IPEINPUATHS, CBSI3aHHBIC C IIIaroM
OusHec mpolecca, B paszjeie OM3HEC NpaBuia - ONHCaHHE OW3HEC MPABHJ WM CCHUIKH Ha MOJIEIH OW3HEC MpaBHII AJIS
paccmarpuBaeMoro Iara OU3Hec rnporecca.

Takoe uCHoNb30BaHUE PA3JIETUTENBHBIX JIUHUI 00YCIIOBIEHO TEM, YTO Ha OCHOBE BHJIOB JEATEILHOCTH, OTOOPa)KaIOIINX
mard OmsHec mporuecca, OyAyT OmpeaeNsaTbesi GYHKINH CHCTEMBI, HA OCHOBE BXOJIHBIX/BBIXOJHBIX CYIIHOCTEH OyneT
pa3pabatbiBaThcsi HHTepdeiica Monb30BaTeNs, alb00M BXOJHBIX/BBIXOMHBIX (GopMm, BJl, kmaccel, peanusyoomiune
cooTBeTcTByIOIME (QyHKUuH. VHbopMamus o poisix, MOJDKHOCTAX W MOJpa3leleHHAX OyneT HCIOJb30BaHA MPH
pPacCMOTPEHHH BOIPOCOB, CBS3aHHBIX C pasrpaHuyeHueM noctyna. Ha ocHoBe Ou3Hec mpaBuil OyIyT ONpEAENSThCS
OrpaHHYEHUsI HaKJIa/IbIBaeMble Ha ()YHKIIH CHCTEMBI.

Jdnst m300pakeHUs] BXOJHOW/BBHIXOAHOW WHGOPMAIMK UM POJHM JODKEH HCIOJNB30BAaThCS DIEMEHT OOBEKT ¢
COOTBETCTBYIOIIIUM COCTOSTHHEM (object).

Jdus  wm3o0paxeHnss Imara OM3HeC TIpomecca JOJDKEH — HCIIONB30BATBCSA — DJIEMEHT  JIeATeNBHOCTh(activity).

Honst I/1306pa>KeHI/I$I MOAPA3JIEICHUN, JOJKHOCTEH, CChUIOK Ha onsHec IpaBuia — 3aMETKU (note).

POJ’II/I, BXOJHadA U BbIXOAHAs1 I/IH(I)OpMaL[I/IIO JOJDKHBI CBA3BIBATHCA C ACATCIIBHOCTBIO YEPE3 IMOTOKU 06’I:CKTOB

(object flow).

Ponu, monpaseneHus TOMKHBI CBA3BIBAThCS MEXIY COOOH depe3 CBA3b - MyHKTUpHAas JTUHUA (anhor note to item),
TPUKPEIUIAIONTYIO 3aMETKH K 3JIEMEHTAM JJuarpaMMBal.

Ha puc. nmpencrarieH npuMep JuarpamMmbl ASITEILHOCTH, UCTIONB3YEMOH ISl AEKOMITO3UIIUY 0000IIEHHON AesITeTLHOCTH.
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IMocTpoeHue auarpamMm, NeTaTH3UPYIONIMX OCHOBHBIC BUABI ICATCIBHOCTH

Juarpamma nestenbHOCTH (activity diagram) ¢ JeTajdbHBIM ONHMCAHHEM Ka)JIOTO OCHOBHOTO IIara Iporecca JOJKHA
CTPOWTHCS KaK MOJIMarpaMma COOTBETCTBYIOIIEIO OCHOBHOrO Imara. Ha puc. moka3aHo, 4TO B OKHE MPOCMOTpa
aneMeHTOB Mojienu B Rational Rose nmarpamma nestenmsHOCTH (activity diagram), oToOpaskaromias 1eTaJpHOe OIHCAHHE
OCHOBHOTO Mara mnpoiecca I[IpeaBapUTeNbHOE O3HAKOMIICHHE C KIMEHTOM M €ro X03. ACATeIbHOCTHIO U IENbI0
KpPEIUTOBAHUS, HAXOIUTHCS TMOJ COOTBETCTBYIOIIMM IaroM [IpeaBapureibHOE 03HAKOMJICHHE C KIMCHTOM M €ro XO03.
JCSITEIBHOCTRIO U IICNIBI0 KPEeIUTOBaHMS. J[eATCIFHOCTH Ha 3TOH IuarpaMMe, KOTOPBIC MOJJICKAT aBTOMATHU3ALUU,
OTMEYEHBI IIBETOM.
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Puc. I[IpumMep n3o6paskeHHs JUarpaMMBbl C IETaIbHBIM OMMCAaHUEM IIara
[IpenBapuTenbHOE O3HAKOMIIEHHE C KIIMEHTOM U €TI0 X03. ACSTENbHOCTBIO U [IeJIbIo KpennToBaHus B Rational Rose

TocTpoeHue CChUIKH U3 UarpaMMbl QYHKIHIA Ha AUarpaMmmy motoka padbot

Jist mocTpoeHUs CCBUIKH Ha JUarpaMMy JAesTebHocTH (activity diagram) ¢ m300pakeHHEM OCHOBHBIX IIaroB OW3HEC
mporiecca ciaeayeT psiioM ¢ m300pakeHueM OM3HeC mpoliecca Ha auarpamme QyHkmui (use case diagram) MOMECTHUTH
3aMeTKy. [IpuKpenuTh 3aMeTKy K M300paxkeHHIo Ou3Hec mporecca. [leperanurh Ha 3Ty 3aMETKy W3 OKHa MPOCMOTpa
9JIEMEHTOB MOJIETM JUarpaMMy JaesTeiabHocTH (activity diagram) ¢ m3o0pa’keHHEM OCHOBHBIX IIAroB OW3HEC Mpollecca
Kak MPE/ICTaBIICHO Ha puc..
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Puc. IIpumep nuarpammel GyHKIU# ¢ n300paxeHueM nporecca KpeaquroBaHus I0pUANYECKUX JIUIL B BAJIIOTE

U CCBUIKOH Ha JMarpaMmy AesTeIbHOCTH C

n300paKeHNEM OCHOBHBIX IIaroB COOTBETCTBYOLIETO Ou3Hec npolecca B Rational Rose MuanBuayanbpHbie

3agaHud A7 1abopaTopHOit paboTsr Ne24

BapuanT Nel

PazpaboTars Mozen oToka padot a1t MHGOPMAaMOHHOM HHTEPHET HOACHUCTEMBI PHANITEPCKON (prUpPMBI, BKIIIOUAIOIIEH
pETHCTpaIHIO KIMEeHTa, MPOCcMOTp (TI0CiIe PEruCTpanny) MPeUIOKEeHUH, 1aTh 00bIBICHHUE; IOHITh MECTO JaHHON MOJIEITN
IIpH oTIpe/iesieHNH (PYHKIMHA pa3pabaTeIBaeMOi CUCTEMBI Ha ATalle ONpeaeseHus TpeOOBaHUH K CHCTEME.

BapuanT Ne2

PazpaboTate Mogeny motoka padoT HHPOPMAIMOHHON MOJCHCTEMBI HHTEPHET-PETUCTPAIIH Ha KYPCHI BOAUTEICH
(penmonaraeTcsi perucTpalys Ha pa3InvHbIe TUIBI KATErOPHH, 1ojjavya 3asBKU U ee 00paboTka, BEIOOp JAHEH U BpeMeHH
3aHSITHN W JHEU BOXKIIEHUS); TIOHSATh MECTO JAHHON MOJIENIU MIPH OTpeiesieHny GyHKITUI pa3pabaTbiBaeMOi CUCTEMBI Ha
JTarne onpeeseHus TpeOOBaHUH K CHCTEME.

Bapuant Ne3

PazpaboTars Moziesi OTOKa padoT MHGOPMAIMOHHON TTOICUCTEMBI HHTEPHET PETHCTPALIMHU Ha KYPChl HHOCTPaHHBIX
SI3BIKOB (TIpeAIoIaraeTcsi BEIOOP s3bIKa, BHIOOP YPOBHS (BO3MOXKHOE TECTUPOBAHKE), BLIOOP BPEMEHH U JIHEH 00y4eHHs);
MIOHSITh MECTO JIAHHOW MOJIEJH TPH oTnpeAeseHun GYHKIMIA pa3padaTbiBaeMOii CHCTEMBI Ha dTalle Onpe/ieeHus TpeOoBaH i
K CUCTEME

Bapuant Ne4
PaspaboTate MozenH moToka padboT HHPOPMALMOHHONW MOJCUCTEMBI HHTEPHET Mara3uHa (TpeanoiaraeTcs IpocMoTp,

perucrpanus npu 3akase, O(I)OPMJ'ICHI/IG 3aKa3a, NOATBCPIKACHUC MOJTYUYCHU 3a1<a3a); IIOHATH MECTO I[aHHOﬁ MOJeCJIH Ipr
OIIpeACICHNU (byHKIII/Iﬁ pa3pa6aTLIBaeM0171 CHUCTEMBbI Ha 3TaIl€ OIPEACIICHUA Tpe60BaHPII7[ K CHUCTEMC.



BapuanTt No5
PaspaboTate Mojenu moToka padoT MHPOPMAIIMOHHON MOJICHCTEMbI HHTEPHET Kade; MOHATh MECTO TAaHHOH MOJEIH IpU
ompeneneHud (PYHKIMIA pa3pabaTeiBacMON CHCTEMbI Ha ITAIIe ONPEICIICHHS TPSOOBaHUIA K CUCTEME.

BapuanT Ne6

PazpaboTars Mozesu oTOKa padboT MHPOPMAIIMOHHON TOACUCTEMBI HHTEPHET-CKIa] (TIpeaonaraeTcst IpocMOTp
HWHTEPHET-KIMEHTOM acCOPTUMEHTA, BO3MOXKHOCTh JIOCTaBKH, HAIM4KeE Ha CKJlaje, 0OpMIICHUE 3asBKH ); OHITH MECTO
JIAaHHOHM MOJIENTN IIpH onpeiesieHnu QyHKuuit paspabaTeiBaeMOil CUCTEMBI Ha dTaIle ONpe/ielieHns TpPeOOBaHMUI K CHCTEME.

BapuanT Ne7

PazpaboTars MozieNu MoToKa padoT MHPOPMAIIMOHHON TTOICUCTEMBI alITEYHON CIIPaBOYHOMN CITyKOBI (IpearnonaraeTcs
perucrparys HHTepHET-KIIMEeHTa, TIPOBEpKa B HAIMUUH, 0(OPMIICHUE 3aKa3a, JAaTa JOCTAaBKH); OHITh MECTO JaHHOU
MOJIEIIH TIPH oNpeesieHnH (yHKIUI pa3padaThiBaeMOi CHCTEMBI Ha dTaIle ONpeeieHUs TpPeOOBaHUil K CHCTEME.

BapuanT Ne§

PazpaboTars Mozesu oToka padoT MHHOPMALMOHHON OACUCTEMBI TeJIC(OHHOM CIIPaBOYHOM CIIyKOBI (TIpenonaraeTcs
perucTparys HHTEpHET-KIIMeHTa, TIPOBEpKa B HAIMUUH, 0(OPMIICHUE 3aKa3a, AaTa JOCTaBKH); OHITh MECTO JaHHOU
MOJIEITIH TIpH onpeesieHnH (yHKIUI pa3pabaTbiBaeMOil CUCTEMBI Ha dTare onpeesieHus: TpeOOBaHUH K CUCTEME.

Bapuant Ne9

Pa3pabotats Mozeu motoka paboT HH(GOPMAITHOHHON TOACUCTEMBI MOKYNKK OUICTOB (K//T U aBHa) OHJIAIH; MOHATH
MECTO JIaHHOM MOJEIH MPH oTpeaesicHun HyHKIMIA pa3pabaThiBaeMOi CHCTEMBI Ha 3Tarle ONpeeICHUs TPSOOBaHMIA K
CUCTEME.

BapuanT Nel0

PazpaboTath Mojenu NoToka paboT MHPOPMAIIMOHHOMN MOJICHCTEMBI PETUCTPALIMK B a3POIIOPTY C NPOX0KICHUEM
MOTPaHUYHOI'0 KOHTPOJIS; IOHSTh MECTO JAHHOW MOJIENU IIPU OnpeiesieHHH GpyHKINH pa3padaThiBAEMO CUCTEMBI Ha
JTane onpezecHus TpPeOOBaHN K cHCTEME.

Bapuant Nell
PaspaboTars MOJeTH MOTOKA pabOT HHPOPMAIMOHHOM MOCKCTEMbI CallT Kadenpbl MC; MOHIATh MECTO TaHHON MOIEIH
npu onpenesieHnd QyHKIMil paspabaTbiBaeMoil CHCTEMBI Ha dTalle ONpe/iesieHns] TpeOOBaHUH K CUCTEME.

BapuanT Nel2

Pazpaborars Mozenu motoka padoT MHGOPMALMOHHOHM MOACHCTEMBI HHTEPHET-XPaHWININA YI€OHBIX KHUT' CBOOOTHOTO
JocTyna (Tmperonaraercs 00si3aTenbHas PeruCTPaLus IS CKAYMBAaHUS, OTPAHUICHHOE KOJIMYECTBO CKaUMBaHUIA,
BO3MOXKHOCTb BBIKJIa/IbIBaTh CBOI MaTepual); MOHITh MECTO IAHHOW MOJIENH IIPH ONpeIeIeHIH (QYHK LU
pa3pabaTbIBaeMOl CHCTEMBI Ha 3Tare ompe/elieHns TpeOOBaHNH K CHCTEME.

Bapuant Nel3

PazpaboTars MOIeNIM OTOKA padOT aBTOMaTH3MPOBAHHON CUCTEMBbI pabOThI OMOIMOTEKH (B YaCTHOCTH pabouee MecTo
OubIMoTEeKaps); MOHATH MECTO AaHHOHM MOJIEIH IPH onpeeieHnt QyHKIHIA pa3pabaTbiBa€MON CUCTEMBI Ha JTare
oTpeieTIeHus TpeOOBaHMIl K CHCTEME.

Bapuant Nel4

PazpaboTats Mojaenu moToka paboT MHPOPMAITMOHHOH MOACUCTEMBI «PETUCTPATypa MOTUKIUHUKN (B YaCTHOCTH pabodee
MECTO pEerucTparopa: NpuHATHUE 3asBOK Ha BbI30BAa PAa3HbBIM BpadaM, BblJIa4da KapTO4YECK K BpayaM ¢ YTOYHCHUEM BPEMCHU
paboTHI Bpayeii); MOHATH MECTO JTAHHOW MOJICITH TIPH OTIpeICICHUN (PYHKIUI pa3padaThiBaeMOW CUCTEMBI Ha dTare
OTpeieIeHUs] TPEOOBAHUN K CHCTEME.

Bapuant Nel5

PazpaboTars Mozenu MoToka padoT HHMOPMAIOHHONW BEO-OPHEHTOBAHON MOJICHCTEMBI PEKJIAMHOTO areHTCTBA
(penmonaraeTcs MpeAOCTaBIEHUE PEKJIAMHBIX YCIIyT, 0()OpMIICHUE 3asBKH, HOATBEPKJICHNE ITPUHSTHUS 3aIBKH ¥ CPOKH
BBINIOJTHEHM); TIOHATH MECTO JaHHOI MOJIEIHM NIPH Olpe/ielieHnH (QyHKIUH pa3padaThiBaeMOi CHCTEMBI Ha JTare
omnpeeneHus TpeOOBaHUI K CHCTEME.

4.1.2. YcTHblii onpoc

Tema 1. TeopeTuueckue OCHOBBI IPOCKTHPOBAHUS HH(OPMAIIMOHHBIX CHCTEM

Tema 2. MeToIOIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE U THITOBOE IPOESKTUPOBAHHUE MH(POPMAITMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIC METO/IBI aHAJIN3a U TPOSKTUPOBAHUS HHPOPMAITMOHHBIX CUCTEM
Tema 5. [IpoekTrpoBaHUE JOKYMEHTAIBHBIX 0a3 JaHHBIX



Tema 6. IIpoexTupoBanue pakrorpapuieckux 06a3 JaHHBIX
Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IbI AHAJIN3A U TIPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 8. ObecrieueHre COBMECTHOT'O AOCTYIA K 0a3aM JaHHBIX U IpOrpaMMam

4.1.2.1. ITopsinox npoBegeHUs.

YCTHBII Onpoc NMpOBOJMTCS HAa TNPAaKTHUECKHX 3aHATHAX. OOydaromuecst BBICTYNAIOT C JOKJIaJaMH, COOOLICHHUSIMHU,
JIONIOJTHEHUSAMH, y4YacTBYIOT B JUCKYCCHM, OTBEYAIOT Ha BONpPOCH! mpemnojaBarens. OlLEHUBAETCS YPOBEHb JOMallHEi
MOATOTOBKA II0 TEME, CIIOCOOHOCTh CHCTEMHO W JIOTHYHO M3JaraTh MaTepHaj, aHAIM3UPOBaTh, (HOPMYIHUPOBATH
COOCTBEHHYIO HO3UIINIO, OTBEYATh HA JIOMOIHUTEIBHBIE BOIPOCHL.

4.1.2.2 Kputepun oueHUBaHUSA

OneHka «OTIMYHO)» CTABHUTCS, €CJIM 00y4aroIuiics:

B oTBeTe kauecTBEHHO PAaCKpBUI cofepikaHne TeMbl. OTBET XOpOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOEH MOHSATHITHBIN
armapart. [IpogeMoHCTpUpOBaH BHICOKHH YPOBEHb MOHMMaHUs MaTepuana. [IpeBocxopHoe ymeHne (GopMynupoBaTh CBOM
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC TTOJIOKCHUS.

OueHKa «X0poLI0» CTABUTCS, €CJIH 00yUYaromuiics:

OcHOBHBIE BOIPOCHI TeMBI packpbll. CTPyKTypa OTBETa B LIEJIOM aJ€KBAaTHA TeMe. XOpOLIO OCBOEH MOHATHIHBIN anmapar.
[TponemMoHCTpHpPOBAaH XOPOIIMH ypOBEHb NMOHHUMAaHHS Marepuana. Xopoliee yMeHHe (OpPMYIHpPOBaTh CBOM MBICIH,
00CyXJaTh TUCKYCCHOHHbIE MOJI0KEHHUSI.

OueHKa «y10BJIeTBOPUTEIbHO)» CTABUTCS, €CJIM 00y4AKOIIUICS:

Temy uactmuno packpseil. OtBer cmabo cTpykTypupoBaH. IlOHATHIHBEIN ammapar OCBOEH 4YacTW4HO. [loHmMaHme
OTICTBHBIX MOJOKEHUH M3 MaTepuaia Mo TeMe. Y IOBJIECTBOPUTEIbHOE YMEHNE (HOPMYIIUPOBATh CBOM MBICIH, 00CYXAaTh
JUCKYCCHOHHBIE MOJIOKEHHS.

OuneHka «Hey10BJIEeTBOPUTEILHO» CTABUTCS, €CJIUM 00y4aAIOIIMIACA:

Temy He packpbul. [IoHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [loHMMaHNe MaTepuana (parMeHTapHOE HIIH
orcyTcTByeT. Heymenue ¢hopMyIupoBaTh CBOU MBICIH, 00CYK/1aTh AUCKYCCHOHHBIC TTOJIOKCHUS.

4.1.2.3. Conepxxanue OLleHOYHOTO CpeACTBa

Temsr 1-8

1. Uro Takoe cucteMHbIN noaxo K npoexktupoBanuio C. KakoBsl ero npuHuumns?

2. Kakyto poisis B kubepueruueckoit Mmoaenu MC urpaiot odpatHbie CBA3U (QyHKIIHH CUCTEMBI yIIpaBICHHs)?

3. [epeuncaure u onuiure THbEl VIC, BRIAETAEMBIX B COOTBETCTBHHU C XapaKTepoM 00paboTKu HHPOPMALIUH, 1O
CTeTIeHU

4, aBTOMATH3aINH, IO chepe IPUMEHEHHS, IT0 YPOBHIO YIIPaBICHUS.

5. Uro takoe QyHKIHOHATBHAS mocucteMa MC (IpHHIMITEL TOCTPOSHHUS, pelaeMbIe 3aa4l, CTPYKTypa)?

6. Onummre CTPyKTypa OHOMOIb30BATEILCKONH M MHOTOIOJIb30BaTEIbCKOM, Maioi 1 kopriopatuBHoii VIC,
JIoKanbHOM U pacnpenenennoit UC, coctaB u copepKaHue UX MOACHCTEM.

7. B yem Ha3zHaueHWE U CTPYKTypa IMOJACUCTEM MaTEMaTHYECKOT0, TEXHOJIOTHIECKOTO, IPOTPaMMHOTO,
TEXHUYECKOTO U JINHIBUCTHUYECKOTO obecnieuenus C.

8. Kax BbI MOHMMaeTe MOHATHE TEXHOJIOTHS IPOSKTUPOBAHMSI?

9. Kakyto poiis urpaet TeXHOJIOTHS MPOSKTUPOBaHMA B Tiporiecce co3nanus MC u kakue TpeOoBaHHS,
MIPEIBABISIOTCS K BEIONPaeMOH TEXHOIOTHN?

10. Buner mogeneit u meronoB moaenupoanus MC.

11. Kakne Momenu )KU3HEHHOTO IMKIa BB 3HaeTe? B ueM MX JOCTOMHCTBA U HETOCTATKH?

12, Kaxas n3 moneneii siBnsieTcst HanboJiee epCreKTUBHON?

13. Onuimre CTaaun, 3TAbl Ipolecca H 0COOCHHOCTH KaHOHUYIECKOTo npoektupoanus DUC.

14. Onwummte cocta padoT Ha MPEIMPOCKTHOMN CTaINH, CTAIUU TEXHUIECKOTO H Pad0Yero MpOeKTHPOBAHUS, CTAIUU
BBOJIa B IEHCTBUE, IKCIUTyaTalluU U COMPOBOXAeHUs mpoekta DUC.

15. Kaxoii cocTaB mpoeKTHOH JOKYMEHTAITNH, B3aMMOJICHCTBHE MMOJIb30BaTenei u pazpadbotunkoB DVC Ha cTaausax u
JTamnax mporecca NpOeKTUPOBAHUS?

16. UTo Takoe TUTOBOW MPOCKT, IPEAIIOCHUIKH THUITH3AIUHU, O0BEKTHI THITU3AIIH.

17. B yem 0c0O€HHOCTH METOJI0B THIIOBOTO MIPOSKTUPOBAHUS H OIeHKA 3(h(peKTHBHOCTH HCIIOIB30BAHNS THITOBBIX
peleHuit.

18. MaiiTe onpeneneHre THIOBOMY IpoekTHOMY petenuto (TTIP).

19. Kakwue xnaccel TIIP BuI 3HaeTe.



20. OOBsiCHUTE COCTaB U COJIEpKaHKE Ollepalii TUIIOBOTO eMeHTHOTo npoektiposanus UC, tunosoii UC,
coJiep)KaHne CUCTEMHOTO (0OBEKTHOTO) U rpymIoBoro npoekruposanus MC.

21. B yem cocTouT 0COOEHHOCTH CTPYKTYPHOTO MOX01a K mpoektupoBanuto VC.

22, [epeuncnure 1 0OBSICHUTE IPUHLIUITEI CTPYKTYPHOTO TOAXOAA.

23. Yro Ttakoe KOHCAITHUHT B chepe UT?

24. Kakwne 3agaun pemaror CASE TexHOIOTHN?

25. Kakwe npuHIMITEL 1 CpeicTBA CTPYKTYPHOTO aHAJIM3a BEI 3HAaeTe?

26. Uro takoe ER-monenmupoBanne?

27. [osicante nousitust Cymuocty 1 CBsizu

28. Yro Takoe HOpMaJIM3aNys U 3a4eM OHa HyKHa?

29. PackpotiTe 0coOEHHOCTH METOIOIOTHN (PH3UIECKOTO MPOSKTHPOBAHUS PENAIHOHHBIX B/l

30. Haiite onpeaenenns nousaTisiM OOIT: kimacc, 00BEKT, IK3EeMIUTAp Kacca, MOBeIeHNEe 00beKTa.

31. Kak o6o3HagaroTcst 00BEKTHI M KiIacchl Ha auarpammax UML?

32, Uro Takoe accoruanus Mexxay knaccamu? Kakue Buabl accoranuii Bl 3Haete? IlpuBenute mpuMepsl.
33. [MponemoHcTpupyiiTe Ha mpuMepax ocHoBHbIe noHsATHI OOII (HacnenoBaHue, MOTUMOPHU3M U Jp.)
34. Kakue Buapl tuarpaMm UML BB 3HaeTe, B ueM ux MpeqHa3sHaueHue?

4.1.3. TBopueckoe 3a1aHue

Tema 1. TeopeTnueckiie OCHOBBI IPOSKTHPOBAHUST HHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeToj010rHueCKHe OCHOBBI TPOSKTUPOBAHUS HH()OPMAIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE U THITOBOE IIPOCKTUPOBAHIE HHPOPMAIMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIC METOABI aHAIHM3a U MPOSKTUPOBAHUS HHPOPMAITHOHHBIX CUCTEM

4.1.3.1. llopsiaok npoBeeHUsl.

OOyuaroniyecs BBIOTHSIIOT 331aHKs, TPEOYIOIINE CO3/IaHNs YHUKAIBHBIX OOBEKTOB ONpENeNéHHOro THna. Tum oObeKTa,
ero TpeOyeMble XapaKTEepUCTHKH W METOJbl €ro CO3JaHus ONpENeNITIoTC MOTPEOHOCTAMH TPO(ecCHOHATHHON
JeSITeIbHOCTH B COOTBETCTBYIONIEH cepe Mubo MEeIIMH TPEHUPOBKU OIPEeNIEHHBIX HaBBIKOB M yYMEHHUH. OLleHHBAIOTCA
KpEaTHBHOCTH, BIIa/ICHUE TEOPETUIECKUM MaTEepPHAaJIOM II0 TeMe, BIIaIeHHUE IPAKTHYECKIMH HaBBIKaMU.

4.1.3.2 Kputepuu oueHuBaHUsI

OueHKa «OTJIMYHO» CTABUTCSH, €CJIM 00ydarouuiics:

[TponeMOHCTPUPOBaN BBHICOKHI YPOBEHb 3HAHWIT M YMEHUI, HEOOXOAMMBIX JUIS BBINOJHEHUS 33/1aHus. PaboTa MoiIHOCTHIO
COOTBETCTBYET TPeOOBAHMAM HPO(ECCHOHATBHOM JiesiTenbHOCTH. OTINYHAs CIOCOOHOCTH MPUMEHSITh NMEIOIINECs] 3HAHUS
U YMEHHs ISl PEHIeHUs NPAKTHYECKHX 3a]a4. BBICOKMH YpOBEHb KPEATHBHOCTH, CaAMOCTOSATENBHOCTH. COOTBETCTBHE
BBIOpAaHHBIX METOJIOB MIOCTABJIEHHBIM 33a4aM.

OueHkKa «X0poLI0» CTABUTCS, €CJIH 00yUyaromuiics:

[TponeMoHCTpUpOBaN CpeHUI YPOBEHb 3HAHWH U YMEHUH, HEOOXOAMMBIX JUIsl BHIMOJHEHUs 3a1anns. Pabora B OCHOBHOM
COOTBETCTBYET TPEOOBaHMSIM NMPOGECCHOHATBHON eI TEIILHOCTH. X0poluasi CIIOCOOHOCTh NMPUMEHATh UMEIOLINECS 3HAHUS
W yMEHHS JUI PELIeHUs NpakTH4ecKux 3anad. CpelHHH YpOBEHb KPEaTHBHOCTH, CAaMOCTOSTEIHLHOCTH. BriOpaHHBIC
METO/IbI B LIEJIOM COOTBETCTBYIOT IOCTABICHHBIM 337a4aM.

OneHka «yA0BJICTBOPUTEIbHO» CTABUTCH, €CJIM 00y4alomuics:

[IponemoHCTpHpOBaT HU3KUK ypPOBEHb 3HAHWN W yMEHHWH, HEOOXOAMMBIX AJIS BBIIOIHEHHUS 3amaHus. PaboTta wacTwaHO
COOTBETCTBYET TpPEOOBaHUSAM IPO(PECCHOHANBEHON JIESTENBHOCTH. Y IOBJICTBOPUTEIbHAS CIHOCOOHOCTh IPHUMEHSATH
HMEIOIIUECS 3HAaHUS U YMEHUs JUIS PELICHUs NMPAKTHYEeCKHUX 3aj1a4. Huskuil ypoBeHb KpEaTUBHOCTH, CAMOCTOSTENBHOCTH.
BriOpaHHbBIE METO/IBI YACTUYHO COOTBETCTBYIOT IIOCTABJIEHHBIM 3a/[adaM.

OneHka «HEYyA0BJICTBOPHTEIbHO» CTABUTCS, €CJIH 00y4Yalomuiics:

IIponemMoHCTpHPOBaN HEYIOBICTBOPUTEILHBIN YPOBCHb 3HAHHUM M YMEHHH, HEOOXOAWMBIX JUIS BBIIIOJHEHUS 3a/JaHUS.
PaGora He cooTBeTCTBYeT TpeOOBaHMAM IPOGECCHOHATILHOW AeaTeNbHOCTH. HeynoBieTBopuTelibHas CIIOCOOHOCTD
MIPUMEHSTh UMEIOIIKECS 3HAHUSA U YMEHHMS Ui PELIeHUs MpaKTUUeCKuX 3ajad. HenocTaTouHbl ypOBEHb KPEaTUBHOCTH,
CaMOCTOSATENILHOCTH. BbIOpaHHbBIE METOIBI HE COOTBETCTBYIOT IIOCTABJICHHBIM 3a/[a4aM.

4.1.3.3. Conep:xanue OLIEHOYHOI'0 CPeICTBA

Temsi 1-4

DopmyupoBKa 33aHUS:

PazpaboTka morndeckoir MOIENH NaHHBIX HHPOPMAITMOHHON CHCTEMBI 110 TPEIOKEHHON PEMETHON 001acTn

ITpumep 3ananuii: pazpadorats ERD B HOTanmu IDEF1X u nHQOpManmoHHy0 MOACTh Ui 3a1a4n ""YdeT ycreBaeMocTH" .



4.2. OneHOYHBIE CPEACTBA NMPOMEKYTOUYHON aTTeCTAUH

[lo nmucuumiuMHE NpeaycMOTpeH dK3aMeH B 4 ceMmecTpe. DK3aMEH INPOXOAWMT Mo Owieram. B kaxnom Owiere naBa
TEOPETHYECKHUX BOTIPOca. DK3aMeH MPOBOAUTCS B YCTHOM / MICEMEHHON M KOMIIBIOTEpHO# opme. OueHUBaeTcs BiaaeHue
MaTepHaioM, €ro CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH IPHMEHSTh HY)XKHBIC 3HAHUS, HABBIKM M YMEHHS IIPH aHalH3e
MIPOOJIEMHBIX CUTYalHi.

4.2.1. YcTHbIH WIM NHCbMEHHBII 0TBET HA BONPOC

4.2.1.1. ITopsiaok mpoBeaeHUsI.

YCTHBI MM NUCBMEHHBIM OTBET Ha BONPOC HANpaBIEH HAa MPOBEPKY 3HAHMN OCHOBHBIX pa3felioB MO AMCHUILINHE
«IIpoexTupoBanue NHOOPMALMOHHBIX CUCTEM.

4.2.1.2. Kputepuu oneHHBaHHA.

OuneHka «OTJIMYHO» CTABUTCS, €CJIH 00ydarouuiics:

B oTBeTe kauecTBEHHO PacCKpBLI coaepikaHue TeMbl. OTBET XOpoUIo CTPYyKTypHupoBaH. IIpekpacHO OCBOEH MOHATHIHBIN
ammapat. IIpoeMOHCTpUpOBaH BBICOKHH YPOBEHb MOHMMAaHUS MaTepuana. [IpeBocxonHoe ymeHne (GopMynmupoBaTh CBOH
MBICJIH, 00CY>KIaTh JUCKYCCHOHHBIC TIOIOKCHHS.

OueHKa «XOpOII0» CTABUTCS, €CJIH 00yYaIoImuiics:

OCHOBHBIE BOMIPOCHI TeMBI packpbll. CTPyKTypa OTBETa B 11€JIOM aIeKBaTHA TeMe. XOpOIIO OCBOCH MOHATUHHBIN anmapar.
[IponeMOHCTPUPOBAaH XOPOIIMI ypOBEHb NMOHUMaHHS Marepuana. Xopollee yMeHHe (OPMYJIHPOBaTh CBOM MBICIIH,
00CyXIaTh TUCKYCCHOHHBIE MOJIOXKEHHS.

OneHka «yA0BJIEeTBOPUTEILHO» CTABUTCS, €CJIN 00y4Yaromuics:

Temy wyactuuHo packpbil. OTBeT cnabo cTpykTypupoBaH. [lOHATHUHHBIA anmapaT OCBO€H dYacTuyHo. [loHnmanue
OTJICTIbHBIX MOJIOKEHUH U3 MaTepuaja Mo TeMe. Y IOBJIETBOPUTEIbHOE YMEHUE (HOPMYTUPOBATH CBOM MBICIIH, 00CYXKIATh
JUCKYCCHOHHBIE MTOJIOKEHHS.

OneHka «HEyI0BJETBOPUTEIbHO» CTABUTCS, €CIU 00y4Yaroluiics:

Temy He packpbul. [IoOHATHHHBIN ammapaT OCBOEH HeymOBIETBOpHUTEnbHO. [loHMMaHMe MaTepuana (parMeHTapHOE HIIN
orcyrcTByeT. Heymenue (hopMympoBaTh CBOU MBICIH, 00CYXK/IaTh AUCKYCCHOHHBIE TTOJIOKEHUSL.

4.2.1.3. OueHo4YHbI€ CPEACTBA.

Bonpocsl 1J1s1 yCTHOTO MJIM IMCBMEHHOI0 OTBETA

. Ipoextuposanue UC, npoexkt C, ocHOBHBIE 0AX0/1bI B TpoekTHpoBanuu 1C.

. Metonomnorus noctpoenust UC.

. OCHOBHBIE KOMIIOHEHTHI TeXHOJIOTHH IpoekTupoBanust VC.

. Metons! npoextuposanus UC.

. CpencrBa npoexktupoBanus 1C.

. Kpartkas xapakTeprcTHKa IPUMEHAEMBIX TEXHOJIOTUI IPOEKTUPOBAHUSI.

. Kuzuennsiit nuxi UC. Bunsl Mmozeneii sxusnennoro mukia MC.

. TpebGoBaHus K BEIOMPaEeMOH TEXHOJIOTHH POSKTUPOBAHUS.

. Kanonnueckoe npoextupoBanue. CTaguu u 3TaIbl.

. CocTaB u comepxanue padoT Ha MPeaIPOeKTHOH cTaguu co3manus 1C.

. CocraB u cozepxaHue paboT Ha CTaNU TEXHO-PaObOUEro MPOSKTUPOBAHHS.

. Cocras u conepikaHue padoT Ha CTaAMsAX BHEAPEHHUS, SKCIUTyaTAlK ¥ COMTPOBOXKICHHS TIPOEKTA.

. OCHOBHBIE TOHATHS U KIIACCU(PHKAIMS METOJIOB THIIOBOTO IIPOEKTHPOBAHHSI.

. TexHonoOTrHNA MapaMeTpUIECKU-OPUEHTHPOBAHHOTO POSKTHPOBAHUSI.

. TexHONOrUA MOJENBEHO-OPUEHTUPOBAHHOTO TPOEKTUPOBAHUSI.

. OcHoBHBIe IOHATHA U Kinaccuukanust CASE-texHomoruii.

. [IpoextupoBanue akrorpadpuaecknx bJ[: MeTombI MPOSKTUPOBAHUS.

. [IpoexTrpoBaHue NOKyMEHTAIbHBIX 0a3 JaHHBIX.

. Konuenryansaoe npoexrtuposanue b/I.

. JlJornueckoe npoextuposanue b1

. @u3nueckoe npoexkruposanue bJI.

22. ba3oBble IPUHIUIIBI U TOHATHS TEXHOJIOTHU Pa3pad0TKi 00bEKTHO-OPUEHTHPOBAHHBIX HHPOPMAIIMOHHBIX CHCTEM Ha
ocnose UML.

23. Bo3moxkHocTH 1 gocronHcTBa UML. MHCTpYMEHTaIbHBIE CPEICTBA BU3YAILHOTO MOJICITMPOBAHHSI.

24. Apxutextypnble npencrasienust UML. [TonsTre apxuteKkTypbl HHPOPMAIIMOHHON CUCTEMBI.

25. 0630p mmarpamm UML. Cpencrea UML. [IlnarpamMmbl BapuaHTOB HCIIONb30BaHMs. [luarpaMMsl KiaccoB. JnarpaMmbl
B3anMoieiicTBHA ([narpaMMBel ocIe10BaTENbHOCTH, KOOTIEPATUBHBIE THarpaMMBbl). JlnarpaMMel cocTOsTHUH. JlnarpaMMBl
nesiTe’dbHOCTEH. [lmarpaMMBel peann3anny (JuarpaMMBbl TTAKETOB, KOMIIOHEHTOB M Pa3MEIICHN).

26. PanmonansHeli yHupuuuposanusiii npouece (RUP). Aucunmmunasr RUP. KirroueBbie noHstus u npuniunsl RUP.
Oouiee npecTaBiIcHAE, TUHAMUYECKAN U cTaTmdeckuid actiekTel RUP.

27. MexcucteMHble HHTepQEHchl 1 ApaiiBepbl; nHTEpdEiichl B paclpeeIeHHbIX CHCTEMAX.

28. CrangapTHbIe METO/BI COBMECTHOT'O OCTYIA K 0a3aM JaHHBIX M IPOrpaMMaM B CIIOKHBIX HH()OPMAMOHHBIX
cucremax (apaiiepsr ODBC).
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Hanpasnenne moarorosku: 09.03.03 - [NpukinanHas nHGOpMaTHKA
Ipoduns noarorosku: [IpuknanHas nHGOpMAaTHKa B IKOHOMHKE
Ksamudukanms BeITyCKHHKA: OakaiaBp

dopma o0ydeHuUs: 3a09Has

S3pIK 0OyueHus: pycckuit

I'on Hawyana oOyueHus o obpasoBaTenbHOU nporpamme: 2024

OcHoBHas JquTepartypa:

1. Koeanenko, B. B. IIpoektupoBanue nHpopMannoHHbIX cucTeM : ydeOHoe nmocobue / B.B. Koanenko. — 2-e
u3l., mepepad. u gon. — Mocksa : UIHOPA-M, 2023. — 357 c. — (Bricmee oOpazoBanme: bakamaspuar). — DOI
10.12737/987869. - ISBN 978-5-00091-637-7. - Tekcr : SJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1894610

2. 3abotuna, H. H. [IpoekTrpoBanue WHPOPMAMOHHBIX CHCTEM : ydeOHOe mocooue. — Mocksa : UTHDOPA-M,
2022. — 331 c¢. + Jlon. marepuansl [DnektpoHHbi pecypc]. — (Boicmiee obOpasoBanue: bakamaBpuar). — DOI
10.12737/2519. - ISBN 978-5-16-004509-2. - Tekct : SJIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1840494.

1. Maprumms, C. A. bassl gansbix. [Ipakruueckoe npumenenne CYBJl SQL u NoSQL-tuna st mpoexTupoBanus
nHpopManMoHHbIX cucteM : yueOHoe mocodue / C.A. Maprumun, B.JI. CumonoB, M.B. Xpamuenko. — Mocksa :
OOPYM : UH®PA-M, 2024. — 368 c. — (Bricmee oopazoBanue). - ISBN 978-5-8199-0946-1. - Tekct : aMEeKTPOHHBIMN. -
URL: https://znanium.com/catalog/product/2096940 ..

4. I'bo3neBa, B. A. ndopmarnka, aBTOMaTu3MpOBaHHbIE HH()OPMALMOHHBIE TEXHOJIOTHH M CUCTEMBI : YYEOHHUK /
B.A. I'BozgeBa. — Mocksa : DOPYM : UHOPA-M, 2022. — 542 c. - ISBN 978-5-8199-0877-8. - Tekcr : 31eKTpOHHBIH.
- URL: https://znanium.com/catalog/product/1944419 .

5. Tomuneina, O. JI. Uadopmaimonssie cucteMsl : yueoHoe mocodue / O.JI. Tomunpina, H.B. Makcumos, 1.1.
ITomoB. — 2-¢ u3n. — Mocksa : DOPYM : UTHOPA-M, 2022. — 448 c. : . — (Bsiciiee odpazosanue). - ISBN 978-5-
91134-833-5. - Tekcr : anexkrponnsiit. - URL: https://znanium.com/catalog/product/1832410

6. banmua, K. B. UHpOopMannoHHBIe CUCTEMBI B SKOHOMEKE : ydueOHoe mocodme / K.B. bammua. — Mocksa :
NH®PA-M, 2024. — 218 c¢. — (Beicuiee obpazosanue). - ISBN 978-5-16-019321-2. - Tekcr : anexTpoHHbIid. - URL:
https://znanium.com/catalog/product/2108502 .

7. bosa, B. B. OcHOBBI npoekTHpoBaHUs HHYOPMAIIMOHHBIX CUCTEM M TeXHOJIOTUH : yueOHoe mocobue / bosa B.
B. - PocroB v/ : M3n-Bo FODVY, 2018. - 105 c. - ISBN 978-5-9275-2717-5. - Tekcr : anexkrponsstii / 9bC "KoHCynpTaHT
crynenra" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785927527175.html
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Hepeqem, HHq)OpMaHI/IOHHLIX TeXHOJIOFHﬁ, HCIOJIB3YEMBIX /IJIsl OCBOCHUS JUCHUIIJIMHBI (MOlIy.]ISI), BRKJIIOYasl NNEPCYCHDb

NMPOrpaMMHOro odecnedeHust 1 HHPOPMALTHOHHBIX CHIPABOYHBIX CHCTEM

Hamnpasnenue noarorosku: 09.03.03 - [Npuknannas nadopmarnka
IIpodwuns noaroroBku: [IpuknanHas nHGOPMATHKA B 3KOHOMHKE
Ksamudukanms BEITyCKHHKA: OaKaiaBp

®opma oOydeHus: 3a0uHas

S3pIK 0OyUeHus: pycckuit

I'on Havana oOyueHus o oOpazoBaresbHOI porpamme: 2024

OcBoeHHE MAUCIMIUIMHBI (MOAYNSA) TPEANoJiaraeT HCIOJIB30BaHUE CJIEAYIOLIEro MpPOrpaMMHOIO
nH(pOPMALMOHHO-CIIPaBOYHBIX CUCTEM:

Office Professional Plus 2010, GIMP, Inkscape, Notepad ++, Python, Lazaru

Kaspersky Endpoint Security mas Windows

OnexrpoHHas Oubmmorteunas cuctema «ZNANIUM.COM»

OnektpoHHast oubimoTeyHas cucrema Mznarenscrea «JlaHbp»

OnektpoHHast OubmMoTeyHas cucrema « KOHCYJIbTaHT CTyACHTa

obecrieueHUss U



