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Conep:xanue

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

2. Mecto muctuminasl (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-METOANYECKOTO 00ECIIEUESHUS ISl CAMOCTOSTENLHON paboThl 00YJaIOIIMXCS [0 AUCIUIUINHE (MOJTYJIO)
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(POPMANMOHHBIX TEXHOJOTHH, HUCIOJB3YEMBIX NpPU OCYHMICCTBICHHH OOpPA30BATEIBHOTO IpoIecca IO
JUCIUIUIHHE (MOJYIIO), BKIFOYAs MIEPeYeHb MPOrPAaMMHOI0O oOecrieueHrs U WH()OPMAIMOHHBIX CIPABOYHBIX CHUCTEM (IIpU
HEO0OXOTUMOCTH)

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

12. CpeznctBa ajmanTaiydd MPEMoOJaBaHUs TUCHUIUIAHBI (MOAYJNA) K MOTPEOHOCTAM OOYYArOIIMXCS WHBATUIOB 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 AMCIUIUTUHBI (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
KOMIIeTeHIINHI npuodperaemMoil 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
VK-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|
CTaauSIX >KU3HEHHOTO IIMKIIa
OIK-8.1 3HATH CITOCOOBI COBMECTHOTO YIIPABICHUS MPOCKTaMU CO3aHUsT HH(POPMAITHOHHBIX CUCTEM Ha CTaIUsIX
' PKU3HEHHOT'O ITUKJIA
OIK-8.2 [YMeTh B cOcTaBe KOMaH[IbI YIIPABIIATH MPOCKTAMH CO3IaHUs HMHGOPMAIIMOHHBIX CHCTEM Ha CTAIHSIX
' PKU3HEHHOT'O IIUKJIa
OIK-8.3 BiaseTh CrIOCOOHOCTHIO COBMECTHOIO YIIPABJICHUS MPOCKTAMU CO3IaHUs HH(POPMAIIMOHHBIX CUCTEM HA
’ CTaJIMAX >KU3HEHHOTO IIMKJIa

OO0y4aromnuiicsi, OCBOUBIINNA UCITUILTHHY (MOIYIIB):

JlomkeH 3HaTh:

- CIIOCOOBI COBMECTHOTO 3(PPEKTUBHOTO yNpaBiIeHHs] MHHOBAITMOHHBIMH MPOEKTaMHU CO3JIaHUSI HHPOPMAIIMOHHBIX CUCTEM
Ha CTaJusAX )KM3HEHHOI 0 1IUKJIa

JloyKeH ymeTh:

- 3¢EeKTUBHO PYKOBOJMTH YIPABICHUEM HHHOBAI[OHHBIMHU IMPOSKTAMH CO3aHUs HHPOPMAIIMOHHBIX CHCTEM HA CTaUSIX
KU3HEHHOTO IMKJIA, OCYIIECTBIATh OOOCHOBaHHBIM BBIOOP MpodeccHoHanbHO opueHTUpoBaHHBIX MC B mpeaMeTHOH
00JacTH.

JoykeH BlageTh:

- HaBBIKAMU OMpEJIENICHHs OCHOBHBIX U CrielM()UUECKHX 3a/1a4 B paMKax MOCTaBJICHHOM 1eJH, BBIOOpa Crioco00B X
peLIeHHs], METOAUKAMHU Pa3pabOTKU LeNH U 3a/1a4 POCKTa;

- CIOCOOHOCTBIO 3()(MEKTUBHO PYKOBOIUTH YIPABICHUEM HHHOBALMOHHBIMU NMPOCKTAMHU CO3JaHHS HH(POPMAaLHOHHBIX
CHCTEM Ha CTaJMsIX KU3HEHHOTO IMKJIA.

2. Mecro gucuumiaunsl (MoayJs) B crpykrype OIIOII BO

[JanHas nucunmimHa (Moayis) BKmodeHa B pazznen "b1.0.05.09 Quctumimasl (Moxynn)" OCHOBHOHM npodeccroHaIbHOM
obpazoBarensHOit mporpammbl 09.03.03 "IlpuxnanHas unpopmaTtuka (I[IpuknanHas wHpOpMaTHKa B 3KOHOMHKE)' H
OTHOCHTCS K 00s3aTeTbHBIM JTUCTIATUTHHAM.
OcBamnBaercs Ha 2, 3 Kypcax B 4, 5 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

OO0mast TpPyA0EeMKOCTh TUCIIMIDIHHBI COCTaBISIET 8 3a4eTHBIX(bIe) enuHuI(bl) Ha 288 daca(oB).

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

CamocrositensHas paboTta - 245 gaca(oB).

KonTtpons (3auét / sx3amen) - 13 gaca(oB).

®dopma MPOMeEKYTOUYHOTO KOHTPOJISI JUCLUIIIIMHBL: 3a4eT B 4 ceMecTpe; 9K3aMeH B 5 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)

Buapl 1 yacel
KOHTAKTHOI padoThl,
HX TPYI0EMKOCTh
(B yacax)
Ce CamocrosT
N Paszgenn! IUCHUILIMHBI / mec eJbHas
MoayJis ™ | Jexun Mpakruy |[JlaGoparo | paGora
nu eckme pHbIe
3aHATHA | padoThI
Tema 1. TeopeTnueckue OCHOBBI IPOESKTUPOBAHUS
L P POCITHp 4 1 0 0 30
MH()OPMALMOHHBIX CUCTEM
2 Tema 2. MeTo1010THYECKHE OCHOBBI IPOCKTHPOBAHUS 4 1 0 0 30
" [MHPOPMAIMOHHBIX CHCTEM
Tema 3. KaHOoHHYECKOE U THIIOBOE IPOEKTUPOBAHUE
3. POCITTP 41 2 0 5 33
MH()OPMAIMOHHBIX CHCTEM
4 Tema 4. CTpyKTypHbIE METObI aHATH3a U IPOSKTUPOBAHUS 4 5 0 5 31
" |MH(GOPMAIIIOHHBIX CUCTEM
5. |Tema 5. IIpoekTupoBaHHe JOKyMEHTAIBHBIX 0a3 TaHHBIX 5 2 0 0 30
6. [Tema 6. IIpoektupoBanue pakTorpadpuIecKux 6a3 TaHHBIX 5 1 0 3 30
7 Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IbI AHAJIN3A U 5 3 0 5 31
" |mpoexTHpoBaHUS HHPOPMAIIMOHHBIX CHCTEM
8 Tema 8. OGecmedeHre COBMECTHOTO JOCTYTA K 0a3aM JaHHBIX 5 0 0 0 30
" |1 nporpammam
Wroro: 275 12 0 18 245

4.2 Coaep:xkaHue TUCHMILVIMHBI (MOLYJIs1)

Tema 1. TeopeTu4eckne 0CHOBBI NNPOEKTHPOBAHNSA HH(POPMALMOHHBIX CHCTEM

[Monsitne unbopmanmoHHo#t cucrembl. Kiaccudpukanusi MHOOPMALMOHHBIX CHCTEM. ApXHUTEKTypa HHGOPMAIMOHHBIX
cucreM. @OyHKIMOHANBHBIE U OOECIEYMBAIONIME IOACUCTEMBl HWH(MOPMAIMOHHOW cHCTeMBl. JKHW3HEHHBIH LMKI
nH(popManmoHHbIX cucTeM. [ToHATHS M CTPYKTypa MpoekTa WH()OPMAaIMOHHEIX cucTeM. TpeboBaHus K 3PPEKTUBHOCTH U
HaJIe)KHOCTH TTPOSKTHBIX PELICHHUH.

Tema 2. MeT010/10THYECKHE OCHOBBI IPOEKTHPOBAHUSA HHPOPMALMOHHBIX CHCTEM

OCHOBHBIE HCTOPHYECKHE TIIOJIXOJbl B MPOEKTUPOBAHWM WH(POPMAIIMOHHBIX CHCTEM, METOJOJOTUS IOCTPOCHHS
MH(OPMALMOHHBIX CHUCTEM, JTAIlbl CO3/IaHHsT HHPOPMAIIMOHHBIX cucTeM. OCHOBHbBIE 33/1a41 METOOJIOTMH POESKTHPOBAHHS
M 00JacTH OXBaTa MPOSKTHPOBAHUS MH(POPMAIIMOHHBIX cHcTeM. TEeXHOJOrusl MPOeKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM,
OCHOBHBIC KOMITOHEHTBHI TE€XHOJIOTMH IPOEKTUPOBAHUS MH()OPMALMOHHBIX CHUCTEM. OTalbl CO3AaHUS HMH()OPMAaIMOHHBIX
cucreM. Mozeny KU3HEHHOTO IMKJIa MHYOPMAILIMOHHBIX CHCTEM. METO/Ibl U CpeACTBa MPOEKTHPOBaHUS HHPOPMAIMOHHBIX
cucteM. XapakTepUCTHKAa NPUMEHSIEMBIX TEXHOJIOTMH TIPOSKTHPOBAHUS WH(POPMAIMOHHBIX CHCTEM, TpeOOBaHUS K
BBIOMpaeMOl TEXHOIOTUHN MMPOSKTHPOBAHHS.

Tema 3. KaHoHn4yeckoe U TUIOBOE NPOEKTHPOBaHNE MHPOPMAILMOHHBIX CHCTEM

Craguu 1 9Tamsl Iporecca MPOSKTUPOBAHUS HHPOPMAITMOHHBIX cucTeM. CocTtaB paboT Ha MPEANPOCKTHON CTaIuM, CTaIuN
TEXHUYECKOTO W Pabodero MpOeKTHPOBAHUS, CTaIUM BHEAPEHHS, HKCIUIyaTallud M CONPOBOXKICHMS mHpoekTa. [loHsaTHe
THUIIOBOTO 3JIeMeHTa. TEeXHOIOTHH MapaMeTpUIeCKH-OPHEHTHPOBAHHOTO U MOJIETFHO-OPHUEHTHPOBAHHOTO MTPOCKTHPOBAHNS.
Tema 4. CTPyKTypHBbIe METOAbI AHAJIM32 U MPOEKTHPOBAHNSA MH(POPMALUOHHBIX CHCTEM

[Ipobnema CIOXKHOCTH M TMOIXOMBI K €€ PEIICHHI0 MPHU MPOCKTHPOBAHMHM MHPOPMAMOHHBIX cucTeM. OOmue MpUHINIBI
MPOEKTUPOBAHMS NH()OPMALMOHHBIX CHCTEM (2 OCHOBHBIX IOJIX0J1a K JIEKOMIIO3UIIMU cucTeM). BusyansHoe MoienmpoBaHme
(ERD, DFD, STD, SADT wu ap. Hotauuu). Bunst mogeneit. CASE-texnonorun u CASE-cpenctBa. CTpyKTYpHbBIE METO/IbI
aHaIM3a U NPOEKTUPOBAHUS MH(OPMALMOHHBIX CHCTEM. XapaKTEPUCTHKH METOIOB. [IpHHIMIBI CTPYKTYPHOTO MeETOJa.
Meton dyrxmmonansHoro mozenupoBanuss IDEFO (I cam DEFinition). Oco0eHHOCTH TOIMOJOTHH OIHCAHHUS CHUCTEMBI.
I'pannuer u ces3u. Obnactu nmpumenenust IDEF0. Meronomorust onmucanust 6msHec-mporieccoB IDEF3. Exunuma paGotsr
(netictuit). Ceszu. Coenunenust. O6nacti npumenenust IDEF3. Crpykrypubiii aHanu3 notokoB aanHeix DFD. Oo6nactu
npumenenus DFD - nuarpamm.

Tema 5. IIpoexTHpoBaHHE TOKYMEHTANBHBIX 043 JaHHBIX

JlokymeHTanpHble 0a3bl JaHHBIX. [IpoekTMpoBaHME NOKYMEHTAIBbHBIX 0a3 [aHHBIX: aHaIM3 NPEeIMETHOW o00acTH,



pa3paboTka cocTaBa M CTPYKTYpbl 0a3 JaHbIX, NPOEKTHPOBAaHHE JIOTMKO-CEMAaHTHYECKOro Komiuiekca. IIpoekTupoBaHue
(axTorpaduueckux 6a3 JaHHBIX: METO/IbI IPOCKTHPOBAHUS; KOHLIEITYaJIbHOE, JIOTHYECKOe ¥ (PU3NUECKOE ITPOCKTUPOBAHHE.
Tema 6. IIpoexTupoBanue pakrorpaguyecknux 06a3 JaHHbIX

dakrorpaduueckue 06a3pl  maHHbBIX. OcHOBHBle (QyHkumu ¢dakrorpaduueckux ©6a3 pansHeix. [IpoexkrupoBaHue
(hakTorpaduuecknx 0a3 JaHHBIX: METOABI MPOCKTHPOBAHNUS; KOHIETITYalIbHOE, JIOTHIECKOE U (PU3NIECKOE TIPOCKTHPOBAHUE.
MonemupoBanue cTpykryp ganHbIX. Mertox IDEF1X. bazoBsie monstus. Juarpamma "cymmoctb-cBsa3b (ERD)" u obmactu
€€ NMPUMEHEHHS.

Tema 7. O0beKTHO-OPHEHTHPOBAHHbIE METOABI AHAJINU32 U MPOEKTUPOBAHUS HH(OPMALIMOHHBIX CHCTEM

bazoBble MPHUHIUIBI W MOHATHA TEXHOJOTUH Pa3pabOTKH OOBEKTHO-OPHEHTHPOBAHHBIX HMH(OPMAIMOHHBIX CHCTEM HA
octoe UML. Bosmoxnoctu u pocrouHctBa UML. HMHcTpyMeHTalbHBIE CPEACTBA BU3YAJIBHOIO MOJICIIUPOBAHUSL.
ApxurextypHble npencrasienust UML. [Tonsitue apxurekTypbl HHGOPMAIIMOHHOW cucTeMbl. Buapl npencrasienuii. O630p
nuarpamm  UML. Cpeacrsa UML. JluarpamMMbl BapuaHTOB HCHONb30BaHMs. Jluarpammel  kiaccoB. [luarpammbl
B3anMoieiicTBrs (lmarpaMMBbl MOCTIEIOBATEIBHOCTH, KOOIIEPATUBHBIC TUarpaMMsbl). JmarpaMmel cocTostHU. JnarpamMmel
nesTenbHOCTEH. JlmarpaMMbl peanmu3anuy  (IMarpaMMbl  ITaKeTOB, KOMIIOHCHTOB W pa3MeENIeHHs). PannoHaIbHBIH
yanduuuposanuslit npouecc (RUP). Auctmmmuasr RUP. Kitouessie nonsitus u npunimnsl RUP. OGiee npeacraBnenue,
JIUHAMUYECKHUH U cTaTudeckui acnekThl RUP.

Tema 8. O6ecnieueHne COBMECTHOI0 10CTYNA K 0a3aM JaHHBIX M IPOrpaMMam

MexcucteMHble nHTEpdeich 1 ApaiiBepbl; HHTEp(EHCH B pacrpeeieHHbIX cucteMax. CTaHIapTHBIE METOAbI COBMECTHOTO
JIOCTymNa K 0a3aM JaHHBIX U MPOrpaMMaM B CIIOKHBIX MH(pOpManuoHHBIX cucteMax (mpaiiBepsi ODBC (Open Data Base
Connectivity), mporpammaas cucteMa CORBA (Common Object Request Broker Architecture - oOmenoctynHas
apXHUTEKTypa ¢ OpOKepOM IpH 3ampoce 00BEKTa).

5. llepeyens y4eOHO-MeTOANYECKOT0 o0eclevyeHHsl IJIsl CAMOCTOSITeNbHON padoThl 00ydalwoIuxcs MO AUCHUILVIMHE
(MoayJ10)

CamocrosiTenbHas paboTa 00yJaroIIuXCsl BEITIOTHACTCS TI0 3aJaHHI0 U MIPH METOIMYECKOM PYKOBOJCTBE IPEIOAaBaTEIIs, HO
0e3 ero HemocpeAcTBEHHOTo ydactusa. CamocrosiTenbHas paboTa Mmojapa3ienseTcs Ha CaMOCTOSATENBHYIO paboTy Ha
AyJUTOPHBIX 3aHATUAX U HAa BHEAYJUTOPHYI CaMOCTOATCNIBbHYHO pabory. CamocrosTenbHas paboTa 00ydaroIuxcs
BKJIFOYAET KaK TMOJHOCTHIO CaMOCTOATEIHHOE OCBOCHHE OTIENBHBIX TeM (pa3leNoB) MUCIHUIUIMHBL, TaK U MPOPaObOTKY TeM
(pa3nenoB), OCBaMBacMbIX BO BpEMs ayTUTOPHOW paboThl. BO BpeMs caMoCTOSTENbHOW pabOThl 00yYaroIuecs] YATAIOT U
KOHCTICKTUPYIOT Y4eOHYIO, HAYYHYIO M CHPaBOYHYIO JHTEPATypy, BBIMONHSIOT 3alaHs, HAIpaBICHHBIC Ha 3aKpeTUICHHE
3HaHUI U OTPaOOTKY YMEHUH M HABBIKOB, TOTOBITCS K TEKYIIEMY H IPOMEKYTOUHOMY KOHTPOJIIO II0 TUCIIUILINHE.

Oprasu3anusi CaMOCTOATENBHOH pPabOThl OOYdYaIOIIMXCS PEerjJaMeHTHPYETCS HOPMATHUBHBIMH JOKYMEHTaMH, YydeOHO-
METOJMYECKON JINTepaTypoi U 3NMEKTPOHHBIMH 00pa30BaTeIbHBIMHU PECYpCaMu, BKITIOYAs:

INopsaok opraHW3alK M OCYLIECTBICHHS OOpa30BaTENbHOH JSSATENLHOCTH MO 00pa30BaTelbHBIM MPOrpaMMaM BBICLIETO
oOpazoBanust - mporpamMmaM OakajaBpuara, NporpaMMmMamM CIElUaIUTeTa, MporpaMMaM MarucTparypsl (yTBEpKAeH
puka3oM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparun ot 5 anpenst 2017 roma Ne301)

IMucemo MunucTepcTBa obpasosanus Poccuiickoit @eneparmm Nel4-55-996un/15 ot 27 Hos0ps 2002 r. "OO6 akTUBU3AIHMH
CaMOCTOATENIFHON PabOTHI CTYAECHTOB BBICIINX YY€OHBIX 3aBeeHUIN"

YcraB ¢enepadbHOTO TOCYJapCTBEHHOTO aBTOHOMHOIO oOpa3oBarenbHoro yupexaenus "Kazanckuit (IIpuBosmxckuit)
(denepanbHBIN YHUBEpCHTET"

[IpaBuna BHYTpEHHETo pacmopsiika (elepaabHOr0 ToCyJapCTBEHHOTO aBTOHOMHOIO 0Opa30BaTENIbHOIO YUPEXKICHUS
BBICIIEro IpodeccronanbHoro oopasosanus "Kazanckuii (IIprBoinkckuit) dpenepaiibHblii yHuBepcuTeT"

JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpuBosskckoro) ¢enepalbHOTO yHUBEpCUTETA

6. DoH OLIEHOYHBIX CpPpeACTB MO AMCUHMILINHE (MOZ[y.]'Il{))

q)OH}l OIICHOYHBIX CPCIACTB MO AUCHUIIIINHE (MOleJ'[IO) BKJIIOYA€T OLCHOYHBLIC MaTcpualibl, HAIIPaBJICHHBIC Ha ITPOBCPKY
OCBOCHHA KOMHCTCHHHﬁ, B TOM 4YHCJIIC 3HaHPIfI, yMeHI/Iﬁ 1 HABBIKOB. CDOHII OLCHOYHBIX CPCACTB BKIIOYACT OLCHOYHLIC
CpCACTBA TEKYLICTO KOHTPOJIA U OLICHOYHBIC CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onze orieHOYHBIX CpeACTB COACPIKUTCS CIIEAYIOMast HHPOPMAIIHS:

- COOTBETCTBHE KOMIICTEHIINH IUIAHUPYEMBIM pe3yJibTaTaM 00y4eHHs 10 TUCLIUILIHHE (MOAYIIIO);
- KpUTEPUH OIICHUBAHMS C(HOPMUPOBAHHOCTH KOMITETCHIIUH;

- MeXaHMU3M (OPMHUPOBAHMS OLEHKH 110 JUCLUILTHHE (MOYIIIO);

- OIHCaHUe MOpsAKA IPUMEHEHHS U TIPOIIEAYPHI OLIEHUBAHUS JUIS KQXKIOTO OIIEHOYHOTO CPE/ICTRA,;
- KpUTEPHUH OLICHUBAHUS JUIsl KAXJIOTO OLIEHOYHOI'O CPEJICTBA;

- Co/epXaHWE OIEHOYHBIX CPEJCTB, BKJIIOYas TpPeOOBaHMS, IPEIbABISIEMble K JCHCTBHAM  OO0ydaromuxcs,
JEMOHCTPUPYEMBIM PE3YyJIbTaTaM, 3aJaHUs PA3JIUYHbIX TUIIOB.

(DOHIL OLICHOYHBIX CPCACTB IO JUCHUIIJIMHE HAXOJAUTCS B HpI/IJ'IO)KeHI/II/I 1 x nporpamme JUCHUTIIIINHBI (MOI[yJ'I}O).

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

OcBocHHE IUCHUILIMHBI (MOAYJS) MPEAINONaraeT W3Y4YE€HHE OCHOBHOM M JOMONHHUTENbHONW Y4eOHOW JHMTEpaTyphl.
JlutepaTrypa MOKeT OBITh JOCTYIIHA OOYYaIOIIMMCS B OJTHOM M3 JIBYX BapHaHTOB (JINOO B 00OMX M3 HUX):



- B DJIGKTPOHHOM BHJE - 4Yepe3 DJIEKTPOHHBIE OMOJIIMOTEYHBIE CUCTEMBl Ha OCHOBaHMM 3aKmo4eHHbIX KDY noroBopos c
MPaBooOIAIATEISIMU;

- B me4yaTHOM Bune - B HayuHoii Oubmmotexe EmaOykckoro wmuHctutyra KOV. OOydaromuecs MOJy4alOT y4eOHYIO
JUTEpaTypy Ha aOOHEMEHTE II0 YWTATENILCKMM OMJeTaM B COOTBETCTBMM C NpaBWIaMM MOJb30BaHus HaydHoi
OUOITMOTEKOH.

OJeKTpOHHBIC M3aHUs AOCTYIHBI AUCTAHIIMOHHO U3 JIF000I TOYKH NPH BBEACHHH O0YJaIOIINMCS CBOETO JIOTHHA U TTapoJIs
OT JINYHOTO KabWHeTa B cucTeMe "DIIeKTPOHHbIH yHUBepcuTeT". [Ipyu HCHoNb30BaHNM NeYaTHBIX M3JaHUH OMOINOTEYHBIH
(oHx noyKeH OBITh YKOMIUIEKTOBAH UMHU M3 pacueTa He MeHee 0,25 sK3eMIuIsipa Ha KaXkKAoro o0yJaroIierocs U3 yrcia Jiui,
OJTHOBPEMEHHO OCBaMBAIOIINX JAaHHYIO JUCLUILINHY.

Ilepeuenp yueOHOW JHUTEpaTyphl, HEOOXOOMMOM UII OCBOCHHS IHCHWIUIMHBI (MOAYIst), Haxoautcs B [IpmmoxkeHnn 2 K
paboueld mporpamMme AuCUMIUIMHBL. OH TIOAJEKHUT OOHOBJIGHUIO MPU M3MEHEHHHM YCIOBHH J0roBopoB KOV ¢
npaBooONaIaTeNsIMA DJICKTPOHHBIX HW3JaHUH M NpU W3MEHEHWH KOMIUIeKTOBaHMsl (oHnoB HayuyHoil Oubnmorexu
Emabyxckoro macTHTYTa KOV.

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

IpoekTupoBanue nHGOPMAIMOHHOM crcTeMbl - https://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
IpoektupoBanue nuGopMaMoHHbIX cucteM - http://i.voenmeh.ru/kafi5/Kam.loc/BaseDate/ProektirovanielS.html
[TpoekTupoBanue HHHOPMAMOHHBIX cucTeM - https://www.intuit.ru/studies/courses/2195/55/info

9. Meroanueckue yKa3aHUus JJIA 00yUAIOUUXCS M0 OCBOEHHU IO TUCHMIIUHBI (MOTYJIA)

Bua pador MeToanyeckue peKoMeHIaluu

JIEKLIAU JlexMOHHBIE 3aHATHS IPOBOAATCS C UCTIONB30BAHHNEM HUHTEPAKTUBHBIX TEXHOJIOTUI U NPEIONAraoT
AKTUBHOE Yy4acTHE CTYJEHTOB. [I1 MOATOTOBKHU K 3aHATHAM PEKOMEHAYETCS BBIICIATH B MaTepUale
npoOJIeMHBIE BONPOCHL, 3aTparuBacMble IPEIoIaBaTesIeM B JIEKIUH, U TPYIIUPOBATh HHPOPMAIHIO
BOKPYT HUX. JKenaTenbHO BBIAEHATH B HCIONB3YEMOI TUTEpaType MOCTAaHOBKH BOIPOCOB, HA KOTOPBIE
Pa3HBIMHU aBTOPAaM MOTYT OBITh JaHBI Pa3IHYHbIC OTBETHL. Ha OCHOBaHNMY MOCTAHOBKH TAKHX BOIIPOCOB
cienyeT coOnupaTh apryMEHTHI B TIOJIb3Y PA3IMYHBIX BAPHAHTOB PELICHUS OCTABICHHBIX IPOOIIEM.

naboparopHsle | JJabopaTopHBbIe 3aHATHSA - 3TO OJ{HA U3 PA3HOBUIHOCTEH MPAKTHYECKOTO 3aHTHS, SBIISIOIASCS

paboThI s dexTHBHOM PopMOoi yueOHBIX 3aHATHH B OpraHU3alliy BBICIIETO 00pa3oBanus. JlabopaTopHEIe
3aHATHS IMEIOT BBIPAXKEHHYIO CIIENN(HUKY B 3aBUCMOCTH OT Y4€OHOW ANCIMIUIMHEL, yrITyOIsSioT 1
3aKPEIUIAIOT TeOpeTHUeCKUe 3HaHus. Ha 3THUX 3aHATHAX CTYIEHTHI OCBAaHBAaIOT KOHKPETHBIE METOIBI
H3Y4YeHHs TUCHUIUIMHBI, 00y4atoTCs 3KCIIEPUMEHTAIBHBIM CII0oco0aM aHannu3a, yMEHHIO paboTath ¢
npudopaMu ¥ COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHbie 3aHATHS AAIOT HATJISATHOE MIPEACTaBICHUE
00 M3y4aeMbIX SBJICHHUX M Ipolieccax, CTYACHTHl OCBaUBAIOT IIOCTAHOBKY M BEJCHHE SKCIIEPUMEHTA,
ydaTcsi YMEHHUIO HaOJIr0/1aTh, OLIEHUBATH MTOJYYE€HHbIE PE3yIbTaThl, Ie71aTh BEIBOABI M 0000mmeHns. OTaér
10 UTOTaM BBITIOJHEHHBIX JJaOOPAaTOPHBIX Pa0OT BHIMOJHSAETCS Ha JINCTax Oenoit Oymaru gopmara A4 B
MeYaTHOM WJIM PYKONHCHOM BuJe. [Ipu ohopmiieHn 0T4éTa UCTIONIB3yETCst CKBO3HAS HyMeparys
CTpaHUI], CUUTAs TUTYJILHBIH JHUCT NepBOM cTpaHuieil. Homep cTpaHuIpl HAa TUTYJIEHOM JICTE HE
craBuTca. Homepa cTpaHuIbl cTaBATCS 10 IEHTPY BBEpXy. [Ipu opopmiieHnu oTyéra B meyaTHOM BHUIE
XKeJaTesIbHO coOMoaTh ceaytomue TpedoBanus. 11 3aroyI0BKOB: MOy XUPHBIN mpudr, 14 mr,
LIEHTPUPOBAHHBIN. /{7151 OCHOBHOTO Te€KCTa: HEXHUPHBIHN MIpU(T, 14 1T, BRIpaBHUBaHUE 10 MIHpUHE. Bo
Bcex ciydasix Tun mpudra - Times New Roman, orctymn a63ara 1.25 cM, MoJIyTOpHBII MEXAYCTPOUHBIH
uHTepBall. [lond: neBoe - 3 cM, mpaBoe - 1 cM, BepxHee U HUKHee - 2 cM. OTYeT N0JDKEeH COAepKaTh
crenyronye >eMeHTsl: 1) TUTyIbHBIH JIMCT ¢ 00s13aTeNbHBIM YKa3aHueM BapuanTa; 2) Llens pabotsr; 3)
3ananue; 4) OcHOBHas 4acTh; 5) Brion.

camoctos- | CamocTosiTenbHast padoTa CTY/AGHTOB IO AUAAKTHYECKOM CYTH MPEACTaBIsIeT OO0 KOMIUIEKC YCIOBUH
TesibHas paboTa| 00ydeHus], OpraHu3yeMbIX PENoiaBaTeIeM 1 HallpaBJIeHHBIX HA CAMONOATOTOBKY ydaluxcs. Y4eOHas
JeATeNIbHOCTD NMPOTEKAeT 0e3 HeMOCPEICTBEHHOTO YYaCTHs PEIoIaBaTes 1 3aKII04aeTcsi B IpopadoTKe
JIEKIIIOHHOTO MaTepHaa, IOATOTOBKE K TaOOpaTOPHBIM 3aHATHUAM; U3YIeHUH YIeOHOH TUTepaTypsl U3
OCHOBHOT'O H JJOIIOJHHUTENBHOTO CIIMCKA.

3a4er 3auver siBsieTcst OPMOI OLIEHKH KauecTBa OCBOSHHMS CTYJJEHTOM 00pa30BaTeIbHOM IPOrpaMMBI 10
mucnutuinee. ITo pesynbraTaM 3adeTa CTyIEHTY BBICTABIISIETCS OIEHKA "3a4TeHO" win "He 3a4TeHo".
3adeT MOXKET MPOBOIUTKLCS B (hOpMeE YCTHOTO OIpoca Mo Omiretam (Borpocam) wiu 6e3 OUIeToB, ¢
IIpeABapUTEIHHON NOATOTOBKOW MK 0€3 OATOTOBKH, 10 yCMOTpeHHUIo Kadenpsl. [Ipernonasarens MoxeT
MIPOCTaBUTH 3a4eT 0e3 onpoca WK coOeceJOBaHNs TEM CTYJEHTaM, KOTOpbIe aKTHBHO Y4acCTBOBAJIM Ha
a00PaTOPHBIX 3AHITHSIX.

9K3aMEH OK3aMeH HalleleH Ha KOMIUIEKCHYIO IPOBEPKY OCBOEHUS JUCLUILUIMHBL. DK3aMEH POBOAUTCS B YCTHOM
WJIN TINCBMEHHOM (hopMe 1o OuiieTaM, B KOTOPBIX COJEPKaTcsl BOIPOCH! (3aJaHus) TI0 BCEM TeMaM Kypca.
O0yuaromemycst 1aércst BpeMs Ha HOAroToBKY. OLieHHBaeTcs BllaIcHUE MaTepHaIioM, €ro CUCTEMHOE
OCBOEHHE, CIIOCOOHOCTD IIPHMEHSITh HyKHBIC 3HAHNS, HABBIKU M YMEHUS NIPH aHAIN3€ MPOOIEMHBIX



https://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
http://i.voenmeh.ru/kafi5/Kam.loc/BaseDate/ProektirovanieIS.html
https://www.intuit.ru/studies/courses/2195/55/info

CUTYaIlM{ Y PEIICHUH MPAKTUYECKUX 3aJaHUN.

10. ITepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3YeMbIX NMPH OCYLIeCTBJIEHUH 00pPa30BaTeJILHOr0 Mpouecca mno
JUCHUIUIAHE (MOIYJII0), BKJIKOYasi NepeYyeHb NPOrpaMMHOro odecrnevyeHusi H MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
(mpu He0OX0AUMOCTH)

[lepedenp MHPOPMAIMOHHBIX TEXHOJIOTHH, HCIIOJIB3YEMBIX NPH OCYIIECTBICHHUH 00pa30BaTENLHOTO Ipoliecca 1o
JIHUCUUIUIMHE (MOZIYJIO), BKIIIOYas IIEPeUeHb MPOrpaMMHOrO oOecredeHHs M HH()OPMAIMOHHBIX CIIPaBOYHBIX CHCTEM,
npencrasicH B [lpunoxkenun 3 k pabodeii mporpamMme TUCIUATUIAHBL (MOIYIIA).

11. Onucanue MaTepuaJIbLHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOIi IS OCyIIeCTBJIeHHs 00pa30BaTeIbLHOIO NMpolecca mo
JUCHUIIHHE (MOIYJII0)

Yuebnsie aynutopun Ne 60 (423600, Pecrryonmka Taraperan, r. Ena0yra, yn. Kazanckas, n. 89) mis npoBenerns 3aHATHN
JIEKIIMOHHOTO THIA, 3aHSATHH CEMHUHAPCKOTO THIIA, TPYNIIOBBIX M WHAWBUIYaNbHBIX KOHCYIBTAIMH, TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOYHOH aTTeCTally, MOMEIICHUE JUII CaMOCTOATeNbHOI paboTsl. Kommiekr Mebenu (mocamouHbix Mect) 29 mwiT.
Kommiekt mebenu (mocagouHbIx MecT) A npenogasatens 1 mt. KomnbrorepHsiit kiace: Kommnbrorepsr intel core i5 15 mT.
Mounutopsl ViewSonic 22d 15 mit. IIpoekrop EPSON EB-535W 1 mit. UnaTtepaktuBnas mocka IQBoard DVT TNO82 1 mit.
Tpubyna 1 mr. Kornumuonep 1 mr. Hacternsre mon ku 6 mt. lllkad myxcrBopuatslii ¢ monkamu | mT. Be6-kamepa 1 mT.
Bexon B MHTEpHET, BHYTPUBY30BCKasi KOMIIBIOTEPHAsI CETh, JOCTYI B 3JCKTPOHHYIO MH(POPMAIIIOHHO-00Pa30BaTEIBHYIO
cpeny. HabGop y4eOHO-HArJSITHBIX MOCOOMH: KOMIUIEKT MpE3CHTAllMid B JJIEKTPOHHOM (opMaTe Mo MpernojaBaeMoit
IUCUUIIINHE 3-5 IIT.

12. CpencrBa ajganTauMy NpenoJaBaHusl AUCHHMIVIMHBI K INOTPEOHOCTSIM O0YYalOIUMXCSl MHBAJIMAOB U JIML €
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH 30POBBS

ITpn HeoOxoaMMOCTH B 00pa30BaTEIbHOM IPOIECCEe NMPUMEHSIOTCS CIEIyIOUIME METOJIbl M TEXHOJOTHH, OOJerdarolye
BOCIIpUsITHE HHPOPMAIIMK 00YYaIOIMMUCS WHBAJIMAMH U JIMI[AMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSI:

- CO3/laHHMe TEKCTOBOW BEPCHU JIFOOOTO HETEKCTOBOTO KOHTEHTA JJISl €0 BO3MOXKHOTO MpeoOpa3oBaHMs B albTEPHATHBHBIC
(hopMBI, yIoOHBIE ISl pa3JIMYHBIX TOJIB30BATEIICH;

- CO3JlaHUE KOHTEHTa, KOTOPbIH MOXXHO MpPEACTaBHTh B pa3IMUHBIX BHIaX 0€3 MOTEPH NAHHBIX WM CTPYKTYpBI,
MIPEAYCMOTPETh BO3MOXKHOCTh MAaclITaOMpOBAaHUS TeKCTa M HM300paKeHUH 0e3 MoTepH KadecTBa, IPEeayCMOTPETh
JOCTYITHOCTb YTIPaBJICHHsI KOHTCHTOM C KIIaBUAaTyphl;

- CO3/IaHHE BO3MOJKHOCTEH JJisi 00y4YaroIuXcsi BOCIPUHMMATh OJHY M Ty e HH(GOPMAIMIO M3 Pa3HBIX MCTOYHHUKOB -
HampuMmep, TakK, YTOObl JMIA C HAapyHICHHSAMH ClyXa MOJydasid HHQOPMAIMIO BU3YyalbHO, C HAPYLICHUSIMU 3pEHUS -
ayAnalbHo;

- IpUMEHEHHE NPOrPaMMHBIX CPEJCTB, 00ECHEYMBAIOUIMX BO3MOXKHOCTh OCBOCHUS HABBIKOB M YMEHHH, (OPMHUPYEMBIX
JUCHUIUIMHON, 3a CYET aJbTepHATHUBHBIX CHOCOOOB, B TOM YHCIIE BHPTYANbHBIX JIA0OpaTOPHH M CHUMYJISIIIMOHHBIX
TEXHOJIOTHii;

- IPUMEHEHNE IMCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHH IS TIepeaady HH(OpMAaIK, OpraHu3alliy pa3IndHbIX (OpM
MHTEPAKTUBHOI KOHTAKTHOW pabOTHI 00ydaromierocs ¢ MpemnojaBaTeleM, B TOM 4Hcie BeOMHApOB, KOTOPbIE MOTYT OBITh
HCTIONB30BaHbBl U1 TPOBENEHHS BHUPTYAJIBHBIX JIEKIMH C BO3MOXKHOCTHIO B3aUMOJCWCTBUS BCEX YYACTHHKOB
JMCTAHIIMOHHOTO OOYYeHHs, NPOBEACHHS CEMHHApOB, BBICTYIUICHHS C JOKIAZaMH M 3aIIUTHl BBINOJHEHHBIX pPadoT,
MIPOBEICHNUS TPEHUHT OB, OPTaHU3AIH KOJUICKTHBHON paboThI;

- IPUMEHEHHE JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHMH I OpraHu3aluu (OpM TEKYyIIEro MW MPOMEKYTOUHOTO
KOHTPOJIS;

- yBEJIMYEHHE IPOAOJDKUTEIBHOCTH C/aun O0O0y4arolmMMCsl WHBAIWAOM WM JIMIOM C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH
310pOBBsI (HOPM IIPOMEKYTOTHOI aTTECTAIMH IO OTHOIICHHIO K YCTAaHOBJICHHOM MPOIOIKUTEIBHOCTH MX CIAUH:

- IPOJIOJDKUTENBEHOCTH ClIauy 3a4€Ta WK 9K3aMeHa, TPOBOAMMOTrO B ITMCEMEHHOH (opMe, - He Oornee uem Ha 90 MUHYT;

- IPOJIOJKHUTEIBHOCTH MTOJTOTOBKH 00YJaomerocs K OTBETY Ha 3a4éTe WM 3K3aMeHe, TPOBOIMMOM B yCTHOH dopme, - HE
6omee uem Ha 20 MUHYT;

- IPOJIOJDKUTENBEHOCTH BBICTYIUICHUS 00y4aroIerocst py 3aluTe KypcoBoi paboThI - He Oosiee 4eM Ha 15 MUHYT.

[Iporpamma cocraBnena B coorBercTBu ¢ TpeboBanusmMu ®PI'OC BO n yueOHbIM mmaHoM o HampasieHuio 09.03.03
"[Mpuxnagnaas naGOopMaTHKa" U poduto noarotoBkyu "[Ipuxiagnas nHGOpMaTHKa B SKOHOMHUKE .
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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 poctwkenusi | OueHoYHbIe CpeaCcTBa TeKYylIIero KOHTPOJIsA U
KOMITeTeHINH KOMIeTEeHIH  JJsi  JaHHOH | MPOMEKYTOYHOM aTTecTaluu
JUCIMTLTHHBI
YK-2 -  Cnocoben | Braneer naBbikamu ompezneineHust | Tekymmii KOHTPOJIb:
OTpeNeNaTh KPYr 3alad | OCHOBHBIX U  crnenududeckux | JlaboparopHsie pabOTHI IO TEMaM

3aJa4 B paMKax II0CTaBJICHHOW
mend, BbIOOpa  cmocoOoB WX
penreHus, METOIMKAMHU
pa3paboTKy LeNu | 33/1a4 IIPOeKTa

JKHU3HCHHOI'O IIUKJIa

JIEACTBYIOIINX
MPaBOBBIX HOPM,
HUMEIOIIHUXCS PECYPCOB U
OrpaHUYEHUMN

JIAHHBIX
OIIK-8 — Cnocoben | 3HaeT CcrHOCOOBI ~ COBMECTHOTO
NPUHAMATh y4acTHe B | 3((HEeKTHBHOTO yIpaBlIeHUS
YIpaBJCHUU IPOCKTaMH WHHOBAIIMOHHBIMH IMPpOCKTaMH1
CO3JaHuUs CO3JaHUs UH(pOpPMAHOHHBIX
UH()OPMAITUOHHBIX CHCTEM Ha CTaausIX >KU3HEHHOTO
CHUCTEM Ha craguiax UKJIa

Ymeer 3(h(GEKTHBHO PYKOBOIUTH
YIpaBICHUEM HHHOBAIMOHHBIMHU
MPOEKTaMH CO3JIaHUs
MHQOPMALMOHHBIX CHCTEM Ha
CTaIMsAX  JKU3HEHHOTO  IIMKJa,
OCYIIECTBIISTH 000CHOBaHHBIH
BEIOOp npogeccruoHaIbHO
OpPUEHTUPOBAHHBIX uc 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. MeToa0a0rn4eckue 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-OPUEHTHPOBAHHBIE METOIBI
aHaJIN3a ¥ NPOSKTUPOBAHNS HHPOPMALIMOHHEIX CHCTEM

YeTHBIN 0NIPOC 110 TEMaM

Tema 1. TeopeTnueckie OCHOBBI IPOSKTHPOBAHUS
MH()OPMAMOHHBIX CHCTEM

Tema 2. MeTon0m0ornueckue OCHOBBI TPOEKTUPOBAHUS
MH()OPMAIMOHHBIX CHCTEM

Tema 3. KaHOHHUECKOE U TUIIOBOE NIPOEKTUPOBAHHE
MH(OPMALMOHHBIX CHCTEM

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

Tema 5. [IpoekTupoBaHKe JOKYMECHTAIBLHBIX 0a3
JIAaHHBIX

Tema 6. [IpoekTupoBanue pakrorpadhuieckux 6a3
JIAaHHBIX

Tema 7. OOBEKTHO-OPUEHTHPOBAHHBIE METOIBI
aHaJM3a ¥ MPOEKTUPOBaHHS UHOOPMAIIMOHHBIX CUCTEM
Tema 8. ObecnieueHre COBMECTHOTO AOCTYIIA K Oa3am
JIAaHHBIX U IPOrpaMmamM

TBopueckoe 3aaHKe 1O TEMaM

Tema 1. TeopeTnueckie OCHOBBI IPOSKTHPOBAHUS
MHPOPMALMOHHBIX CUCTEM

Tema 2. MeTo1010THUECKHE OCHOBBI IPOSKTUPOBAHUS
MH(pOPMAMOHHBIX CHCTEM

Tewma 3. KaHoHHYECKOE U TUIIOBOE IPOEKTUPOBAHUE
MHPOPMALMOHHBIX CUCTEM

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

IIpoMe:KyTOYHASI ATTECTAIUS
3auém, sxzamen

2. Kputepun oueHuBaHUus c()OPMUPOBAHHOCTH KOMMeETEHIUI

Kommner 3aureHo He 3aureno
eHLUSA Broicokuii ypoBenb | Cpennnii ypoBenb | Huskmii ypoBenb | Huzke moporosoro
(OTINYHO) (xopouio) (yAOBJIETBOPHUTEJIBLHO) YPOBHA

(Heya0BJIETBOPUTE
JIbHO)

VK-2 Bnaneer Bnageetr ocHOBHBIMU Bnaneer ornenbHBIMU He Bimageer
HaBBIKaMU OIpPEeICHHS HaBBIKAMU OIpECICHUS HaBBIKaMU OIpPECICHUS HaBBIKAMU
OCHOBHBIX U OCHOBHBIX U OCHOBHBIX U ONpeNeNneHus
crienuduIecKux 3a1a4d B crenuduIecKnx 3a1a4d B crenuduIecKnx 3a1ad B OCHOBHBIX U
paMKax IOCTaBJICHHON paMKax IIOCTaBJIICHHOM L€, | paMKaX [IOCTaBJIEHHOU cnenuuIecKux
1enn, BEIOOpa crmoco6oB BbIOOpa CTTOCOO0B MX 1eNn, BEIOOpa crmoco6oB 3a1ad 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 CHoco0o0B nx

HE3HAYHTEIbHbIE OMINOKH TUIWYHBIC OIINOKU TIPH peleHus,




[PU OTBETE HA BOMPOC WU
PELICHUH NOCTABICHHON
3a7a4n

OTBETE Ha BOIPOC UITH
PELIeHUH MOCTABICHHON
3a7a4n

METOMKAMU
pa3paboTKy 1eTH U
3aj1a4 MpoeKTa

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 KU3HEHHOI'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 3naet criocoObI
COBMECTHOTO

3 peKTUBHOTO
YIIpaBJICHUS
MHHOBallMOHHBIMH
MPOCKTaMH
CO3/IaHHs
WHPOPMAINOHHBIX
CHCTEM Ha CTaAUIX
’KU3HEHHOTO IIUKJIa

Ymeer 3¢ dexTHBHO
PYKOBOAUTH
YIPaBICHUEM
MHHOBAIIMOHHBIMH
MIPOEKTaMH CO3aHUS
nH(pOPMAIMOHHBIX CHCTEM
Ha CTaguAaX XU3HCHHOT'O
LUKJIA, OCYLIECTBIISTH
000CHOBaHHBIN BBIOOP
poQeCcCHOHANBEHO
opuentupoBanHbeix C B
MPEIMETHOM 00JIaCTH

Ymeet a3ppeKTHBHO
PYKOBOJIUTH YIpaBICHHEM
WHHOBAIIlMOHHBIMH
IMPOCKTaMH1 CO3JaHUsA
MH()OPMAMOHHBIX CHCTEM
Ha CTaIHAX KU3HECHHOTO
LIMKJIA, OCYLLECTBJIATH
000CHOBaHHBII BBEIOOD
npodeccruoHanbHO
opueHntupoBanHbix MC B
MpeMETHON 00IACTH.
Jlonmyckaet He3HaUYMUTEIbHbIE
OIIMOKM IpHU OTBETE Ha
BOIIPOC WJIN PELICHUH
MIOCTaBJICHHOH 3a1a4n

YMeer pyKoBOAUTH
yIpaBJeHUEM
MHHOBAI[HIOHHBIMHU
NPOEKTaMH CO3/IaHHs
MH()OPMAIMOHHBIX CHCTEM
Ha CTaJHAX KU3HECHHOTO
[UKJIa, OCYIIECTBISTh
000CHOBaHHBII BEIOOD
npodeccroHabsHO
opueHTupoBanHbix IC B
TIPEeAMETHON 00IacTH.
JonyckaeT TUNNYHbIE
OLIMOKH IIPU OTBETE Ha
BOIIPOC WJIN PEIICHUH
TIOCTABIICHHOH 3aa4u

He ymeer

s pekTuBHO
PYKOBOJAUTH
yIpaBJjeHUEeM
WHHOBALMOHHBIMU
MIPOEKTaMH
CO3J1aHuUs
nH(OpMaMOHHBIX
CHCTEM Ha CTaIMsX
JKU3HEHHOTO IUKJIa,
OCYIIECTBIISATD
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 criocoOHOCTHIO
3((HheKTUBHO pYKOBOIHTH
yIpaBJIeHUEM
WHHOBAIIMOHHBIMU
MPOEKTaMU CO3/IaHUS
MHPOPMAIIMOHHBIX CUCTEM
Ha CTaqUAX KM3HEHHOIO
uukia. Jomyckaer
HE3HAYMUTEIIbHBIC OIIMOKHU
P OTBETE Ha BOIPOC WU
peLIeHNH OCTaBIECHHOM!
3aa4n

Bnageet criocoOHOCTEIO
PYKOBOJUTH YIIpaBIICHUEM
HMHHOBAIIMOHHBIMHU
MPOEKTaMU CO3TaHUS
UH(POPMAITUOHHBIX CUCTEM
Ha CTaJUsIX )KM3HEHHOTO
uukia. Jomyckaer
TUIIHYHBIE OMIAOKY TIPH
OTBETE Ha BOTPOC UITH
pEllIeHNH TOCTaBIEHHOMN
3a1auu

He Bnaneer
COoCcOOHOCTHIO

3 PEKTHBHO
PYKOBOJAUTD
yIpaBieHUEM
WHHOBALMOHHBIMU
HPOEKTaMH
CO3/IaHHs
nH(pOpMaMOHHBIX
CHCTEM Ha CTaJMsX
KM3HEHHOTO 1IMKJIa

3. Pacnpesesienne oneHoK 3a (popMbI TEKYLEr0 KOHTPOJISI M IPOMEKYTOYHYIO aTTECTAIMIO

4 cemecTp:

Tekylmui KOHTPOJIb!

JlabopaTopHsie pabOTHI 110 TEMaM

Tema 1. TeopeTnueckue OCHOBBI IPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

Tema 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 HHPOPMAIIMOHHBIX CHCTEM
Tema 3. KaHoHMYECKOE ¥ THIIOBOE ITPOEKTUPOBAHNE NH()OPMALIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METOABI aHAIHN3a U MPOSKTUPOBAHMS HHPOPMAITHOHHBIX 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 MPOSKTUPOBAHUA HHPOPMAIMOHHBIX CHCTEM




BrinonHeHne KaXAoro OLEHOYHOTO CpEICTBA OLIGHUBAETCA M0 MIKale: OTIMYHO, XOPOILIO, YIOBIETBOPUTEIBHHO,
HEYOBJIETBOPUTEIBHO.

OO0mrast omeHKa 3a TEKYIIHH KOHTPOJIb MPEACTaBISIET COOOH cpenHee 3HAUYCHHE MEXIY IHOTYYCHHBIMH OIICHKaMHU 3a BCe
OIICHOYHBIE CPENICTRA.

IIpomexyToyHast aTTecTanms - 3a4€T.

[IpomexyTouHas arTecTanusi MPOBOAWTCA TIIOCIE 3aBEPIICHUS W3YYCHUS AWCHMIUIMHBI WJIM €€ 4YacTH B (opMe,
ompenesieMol y4eOHBIM IUTAaHOM O0pa30BATEIbHON NPOTPaMMBI C IIETBI0 OLEHUTH PaboTy 0Oydaromerocs, CTEIeHb
YCBOCHHS TEOPETHUECKHUX 3HAHUH, YPOBEHb COPMUPOBAHHOCTH KOMIIETECHIHI.

[IpenonaBaTesnp, NPUHUMAIOIINI 3a4eT 0OECIEYMBACT CIlydallHOE paclipeiesieHHe BapUaHTOB 3aUCTHBIX 3aJaHUi MEXIy
o0OyJalomuMucs ¢ IOMOLIbI0 OWJIETOB W/WMIM C TNPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJOTHH; BIpaBe 3a/1aBaThb
o0ydarommeMycs JOMOTHNUTEIbHBIC BOIPOCH! M AaBaTh JOMOIHUTEIbHBIC 3a/laHNs TIOMUMO T€X, KOTOPbIC yKa3aHbI B OHIIETE.
3ager mpoBOIUTCS O OmneTaM. B kaxxgom OnsieTe oneHOYHBIE CPEICTBA OJJHOTO BHA: YCTHBIN MM MMMCHbMEHHBIH OTBET Ha
BOIIPOC.

BrInosHeHHEe KaKIOro 3aJaHus 3a MPOMEKYTOYHYIO aTTECTAI[MIO OLCHUBACTCSA IO INKaJe: OTIAYHO, XOPOIIO,
YIOBJIETBOPUTEIHHO, HEYTOBIETBOPHUTEIBHO.

OO01mast oneHKa 3a MPOMEKYTOYHYIO aTTECTAIHIO TIPEICTABISIET COO0H cpeHee 3HAUYCHHE MEXITY TOTYyIeHHBIMU OIICHKaMHU
3a BCE OI[CHOYHBIC CPEACTBA IIPOMEKYTOUHOH aTTECTAIIIH.

B ciyyae HEBO3MOXXKHOCTH YCTAHOBJICHHS CPEIHEr0 3HAYCHHS OICHKH 3a MPOMEXKYTOUYHYIO aTTECTaIMio (Hampumep,
«XOpOIIIO» WIIH «OTIMYHO»), UTOTOBAs OLICHKA BBICTABISCTCS 3K3aMCHATOPOM, MCXOMS W3 MPHUHIIMIIA CIIPABEIUBOCTU H
OECIPUCTPACTHOCTH HAa OCHOBAHWHU OOINETro BICUYATIICHHS O KadecTBE M JOOPOCOBECTHOCTH OCBOCHHUS OOYJarOIIUMCS
JTUCIUTUTAHBI (MOIYIIS).

Bunpl onieHOK:

Jns 3auera:

3a4TeHO

He 3auareno

5 cemecTp:

Tekymuii KOHTPOJIb!

JlabopaTopHbie pabOTHI IO TEMaM

Tema 6. [IpoektupoBanme pakrorpadpuiaeckux 6a3 TaHHBIX

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METOIBI AHANIN3A F IPOSKTHPOBAHNS HH()OPMAITIOHHBIX CUCTEM

YeTHBIN 01IpoC 110 TEMaM

Tema 5. IIpoekTupoBaHue TOKYMEHTAIBHBIX 0a3 TaHHBIX

Tema 6. [IpoexkTipoBanue Gakrorpapuyecknx 06a3 JTaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IBI AHAJIN3A U TIPOSKTUPOBaHMS HHPOPMAIIMOHHBIX CHCTEM
Tema 8. ObecnieueHre COBMECTHOTO JIOCTyMa K 6a3aM JaHHBIX U IPOTpaMMaM

Brimonnenne KaXXJA0ro oOHCeHOYHOro CpeacTBa OLCHUBACTCA IO MIKaJC: OTIUMYHO, XOpOIIOo, YAOBJICTBOPUTCIIBHO,
HEYAOBJICTBOPUTCIILHO.

O6H_[aﬂ OIICHKa 3a TCKyH.II/Iﬁ KOHTPOJIb MPEACTABIIACT coboii CpeaHeC 3HAYCHUEC MCEKAY IOJTYYCHHBIMU OLCHKAMH 3a BCC
OIICHOYHBIC CPECICTBA.

HpOMe)KyTO‘lHaﬂ aTTeCTalmud - DK3aMCH.

IIpoMexxyTodHast arTecTalsl MPOBOMUTCA TIOCIE 3aBEPUICHUS W3YYCHHS MUCHUIUIMHBI WIH €€ 4YacTH B ¢opMme,
onpeneNnseMoll yaeOHbIM TUTAHOM O00pa30BaTENIbHON MPOrpaMMBI C IIENBI0 OLEHUTh PaboTy OOydaromierocs, CTeneHb
YCBOGHUS TEOPETHIECCKUX 3HAHNH, YPOBEHb COPMHUPOBAHHOCTH KOMIIETEHITHH.

[IpernonaBaTens, NPUHUMAIONIMKA SK3aMEH O00ECIEeYMBACT CIYYailHOE paclpelelicHHe BapUAHTOB AK3aMEHAIIMOHHBIX
3aaHuid MEXIy OOYYAIOMIMMHUCS C TIOMOIIbIO OWJIETOB W/WJIM C TPHUMEHCHHEM KOMIBIOTEPHBIX TEXHOJIOTHIA, BITPaBe
3a/aBaTh 00yYarOIEMYCs JOTIOTHUTEFHBIC BOIIPOCH M JABATh JOMOJTHUTEIFHBIC 33JaHUS TIOMUMO TEX, KOTOPEIC YKa3aHbI B
owtere.

DK3aMeH MPOBOAUTCS 1O OmieraM. B kax oM OmiieTe OIeHOYHBIE CPEICTBA OAHOTO BUIA: YCTHBIA MM MMUCHbMEHHBIA OTBET
Ha BOIIPOC.

BrimonHeHHe KakIoro 3aJaHUs 3a MPOMEXKYTOYHYIO AaTTECTAlMI0 OICHMUBACTCA 10 IIKale: OTIMYHO, XOPOIIO,
YIOBJIETBOPUTEIBHO, HEYIOBICTBOPHUTEIILHO.

OO6mmas oreHKa 3a MPOMEKYTOYHYIO aTTECTAIUIO MPEACTABIET OO0 cpelHee 3HaUCHNE MEXAY MOJYICHHBIMHU OTICHKaMHU
3a BCE OI[CHOYHBIC CPEACTBA IPOMEKYTOYHON aTTECTAIIUH.

B ciyuae HEBO3MOXHOCTH YCTAHOBIICHHSI CPEIHETO 3HAYCHHS OLCHKH 3a IMPOMEXKYTOUHYIO aTTEeCTallMio (Hampumep,
«XOPOIIIO» W «OTIMYHO»), HTOTOBAS OIICHKA BBICTABISACTCS IK3aMCHATOPOM, MCXOMsl W3 MPUHIIMIIA CIIPABEUIMBOCTH
OCCIPUCTPACTHOCTH Ha OCHOBAHHMM OOINEro BIEYATICHHS O KAdeCTBE W JTOOPOCOBECTHOCTH OCBOCHHS OOYYAIONIMMCS
JTUCITUTUTAHBI (MOJTYJIS).

Bunp! orieHok:

st ox3amena:

OTinuyHO



Xopoio
Y 10BNETBOPUTENBHO
HeynosnerBoputensHo

4. OneHO4YHBIE CPEACTBA, MOPSIAOK UX NIPHMEHEHHUS M KPUTEPUH OLCHUBAHUS

4.1. OueHoO4YHbIE CPeICTBA TEKYLIEro KOHTPOJISA

4.1.1. JIaGopaTopHbIe padoThI

Tema 1. TeopeTndeckie OCHOBBI IPOCKTHPOBAHM HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTomomorndeckiue OCHOBBI IPOCKTHPOBAHU HH(POPMAITMOHHBIX CHCTEM

Tema 3. KaHOHHYECKOE ¥ THITOBOE NTPOEKTUPOBAHNE NH()OPMALIMOHHBIX CHCTEM

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

Tema 6. [IpoektupoBanue Gakrorpapuyeckux 6a3 JaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIC METO/IBI AHAJIN3A U TIPOSKTUPOBAHNS HHPOPMAIIMOHHBIX CHCTEM

4.1.1.1. ITopsinox npoBegeHUs.

B aynuTopum, OCHamEHHOM COOTBETCTBYIOIIMM OOOpYZOBaHHEM, OOydaromuecss HNPOBOMSAT y4eOHbIE DKCIICPUMEHTHI U
TPEHUPYIOTCS B MPUMEHEHHWH IPaKTUKO-OPHEHTHPOBAHHBIX TeXHONOrui. OLeHHBAIOTCS 3HAHME Marepuala U yMEHHe
MPUMEHSTH €r0 Ha MPAKTHKE, YMEHUSI M HABBIKU 110 paboTe ¢ 000pyJ0BaHHEM B COOTBETCTBYIOIICH MPEAMETHOM 00IacTH.
JlaGopatopHble paboThl MO AUCHUILTHHE «TEXHOIOTHS M3rOTOBJICHHS ABTOPCKOW KYKIIbD» MPOBOISTCS MPENOaBaTesieM
COrNIacHO Pa3pabOTaHHOMY M YTBEpXKICHHOMY Ha kadeape paboueii mporpamme. Kaxias nabopaTopHO-IpakTHIECKas
pa60Ta BBIITOJIHACTCA I10 onpeneﬂeHHoﬁ TEME MMPOTrpaMMBbl B COOTBETCTBUU C 3aJaHUEM.

Ilepen BBIMOMHEHHEM KaXI0M pabOTHl CTYAEHTHI-OAaKalaBpbl MOJDKHBI HPOpaboTaTh COOTBETCTBYIOIIMM Martepual,
UCTIOIb3Ysl KOHCIIEKThI TEOPETUUECKHUX 3aHATHI, IEPUOANICCKUE U3AaHHS, YICOHO-METOANUECKUE TOCOOUS 1 yIeOHUKN

Ha ka10M 3aHSTHH CTYICHTHI BBIOIHSIIOT PA0OTY B COOTBETCTBHUH C €€ COJEPIKAHHEM M METOJMUYCCKAMH YKa3aHHSIMH.

ITo oKOHYAaHWU 3aHATUI CTYICHTHI O(OPMIIAIOT OTUET MO KaXKI0H padoTe, COO0as CIEAYIONIYI0 (GopMy:

HaumenoBaHue TeMbr;

ens paboTHI;

3ajaHue U coJepiKaHKe BBITIOJIHEHHON palboThl,

IInceMeHnHbIE OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.

BrIBoBI IO MpoIenaHHOIl padoTe.

CHHCOK UCHOJIB30BaAHHBIX HCTOYHHKOB.

4.1.1.2. Kpurepuu oleHUBAHUS

OneHka «OTINYHO)» CTABUTCH, eC/IU 00y4aronuiics:

ObopynoBaHne W METO/IBI NCTIOJIB30BAJ TIPaBWIBHO. [IposiBiIeHa MpeBoCcXoaHas TeopeTudecKas moaroroska. Heooxonumele
HaBBIKM U YMEHHS MOJTHOCTHIO OCBOEHHI. Pe3ynbTaT mabopaTopHOit paboThl MOJHOCTHIO0 COOTBETCTBYET €€ ETSIM.

OueHkKa «X0polI0» CTABUTCS, €CJIH 00yUyalomuiics:

O6opynoBaHre M METOABI MCIOIB30BaJl B OCHOBHOM IpaBMIIbHO. lIposiBIeHa Xopormas TeopeTHdeckas MOArOTOBKA.
HeobOxoanmble HaBBIKM M yMEHHSI B OCHOBHOM OCBOEHBI. Pe3ynbTaT 1abopaTopHOii paboThl B OCHOBHOM COOTBETCTBYET €€
LEIISIM.

OueHKa «y10BJIeTBOPUTEIbHO» CTABUTCS, €CJIH 00yUYaromuiics:

O6opynoBaHMe M METOJBl YAaCTHYHO MCIHOJB30BaJ MPaBWIbHO. IIposiBIeHa yIOBIETBOPUTENbHAS TEOpETHUECKas
moaroToBka. HeoOxonumble HAaBBIKM M yMEHHs YaCTMYHO OCBOEHBI. Pe3ynpraT mabopaTopHOH pabOTBI YacCTUYHO
COOTBETCTBYET €€ LeJIsIM.

OueHka «HeyAOBJETBOPUTEIbHO» CTABUTCS, €CJIM 00yUaronuics:

O6opynoBaHHe W METOABI HCIIOJIB30BAJI HEMPaBUIBbHO. [IposBIeHa HEYJOBIETBOPUTENbHAS TEOPETHUYECKasl MOATOTOBKA.
Heob6xomuMble HaBBIKM U YMEHUSI HE OCBOEHBI. Pe3ynbTat 1abopaTopHOil paboThl HE COOTBETCTBYET €€ LIEISIM.

4.1.1.3. Conep:xanue OlleHOYHOTO CpeACTBa
Tema 1-4, 6-7
DopMyIUpOBKaA 3a1aHUs
JlabopaTopHnas pa6ota 1. Co3gaHne KOHTEKCTHON JMarpaMMBI.

PazpaboTtats konTekcTHYI0O TOP muarpammy AO «Kommpeamy

Coznanue koHTeKCTHOH nuarpamMmmbl AO «Kommpeany
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Pucynox 1. Konrekcthas nuarpamma AO «Kommnpeam»

| wiould like ta

* Create model

Mame : |KDMI‘I|:IEEIJ“

Type
* Business Process [I[DEFD)

" Process Flow IDEF3)
(" Data Flow [DFD)

" Open madel
" Open madel from Modelk art

[v Dizplay this dialog on startup

0k | Cancel | Help

Pucynok 1.1 — luanoroBoe okHO

1. KontekctHas quarpamMma OyneT co3gaHa aBTOMATHYECKH.

2. B mento Edit Beroparts Bkianky Model Properties (pucynox 1.2). Ha nosBuBImemMcs mianmete Bo Bkiraake General
BHecTH uMst Moziesn «Kommpeasy, umMs mpoekTa «Moienb AesTeIFHOCTH KOMITAHUN», UMsI aBTOPa W TUIT MOJeH — Time
Frame: AS-IS.



Model Properties |

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

Model name:

|Knmnpaan

Project:

|M OfE 5 AEATEASHOCTH KORNaHMM

Authar :
|Lex

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

0K | OTheHa | HDHMEHHTb‘ Cnpaeka |

Pucynok 1.2 — Okuo auanora Model Properties Editor

3. Bo Briagke Purpose BHecTH nens — «MojaenupoBaHue TeKyIux OuszHec-npo-1eccoB (AS-1S) komnaHum» 1 TOUKY
3penust «Viewpoint: IUPEKTOP».
4, Bo Briagke Definition BHeCTH olpeeseHe co3aBaeMoil MoJienn: «9TO MOJIesb, ONMICHIBAIOIIAs JIESITEIbHOCTD

KOMITaHHW» U Leb «Scope: olliee yrnpasieHue OM3HeCOM KOMIIaHUH (MCcieJoBaHKUe PhIHKA, 3aKyITKa MaTepHaloB, cOOpKa,
TECTHPOBAHUE, MPO/IaXKa TOTOBBIX KOMITBIOTEPOB)».

6. [lepeiiTi Ha KOHTEKCTHYIO AMArpaMMy M IPaBOi KHOIMKOM MBIIIN LIEIKHYTh 10 padoTe. B nosBuBmemcs
KOHTEKCTHOM MeHI0 BeIOpaTh Name Editor.... Bo Bkiaake BHecTH UMs «JleITeNbHOCTh KOMITAHUI.
7. 3anoaHuThk BKiIaaKy Definition onpenenenueM Buna paboT: «rekynine Ou3Hec-npoLecchl KOMIAHUM (PUCYHOK
1.3).
Activity Properties g|
UDP Yalues ] LI ] Source ] Foles ] Box Style ]
Mame Diefinitiar ] Status ] Fant ] Color ] Costs ]
Activity Name:
Untitled Object 0
D efinition:

TERYLHE SHSHEC'I'IDUU.ECCI:I EOrMAaHHH

M aote:

QK | OrrieHa | I'IpMMEHMTb| Crpaeka |

Pucynok 1.3 — Oxno nuanora IDEFO Activity Properties

JlaGopaTopHas pa6ora 2. Co31aHue TUArPAMMBbI I€KOMIQ3UIIHH.

Co3znanune muarpamMmel qekoMmno3unuu A-0 (TOP-guarpammsr) «/lesTensHOCTh KOMIaHUNY B auarpammy AQ.
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Pucynoxk 3. Jlexommosummu A-0

1. BeiGpath KHOIIKY ITepexo/a Ha HYDKHUI ypoBEeHb Ha aHEeIH MHCTPYMEHTOB 1 B quanore Active Box Count (pucyHok
2.1) ycranoBuTh uncio ¢yHKIui (paboT) Ha AMarpaMMe HIDKHETO YPOBHS — 3.

« IDEFO ¢ DFD ¢ IDEF3
~

Hurmber of &ctivities in this =
D ecomposzition [2-8): |3 =1

Q. Cancel Help

Pucynok 2.1 — Oxro auanora Active Box Count

2.Ha aBTomMaTuuecku CO3JaHHON qrarpaMme JeKOMITO3UIIUH Yepe3 KOHTEKCTHOE MEHIO HA3BaTh KAXKIYIO U3 TpeX (QYHKIHMN
(paboT) mocpencTeoM BeIOOpa BKiIagkd Name, 3aTeM BHECTH OpeelicHre s KaKIoi paboTsl cormacHo Tabm. 2.1.

3. IToBTOpHTE OIIEpALNIO I BCeX TPeX paboT. 3aTeM BHECUTE ONPEAENICHUE, CTaTyC M UCTOYHHUK JUIs KaX 0
paboTsI coriacHo Tabmd. 4.2.1.

Activity Name Definition

Ipopaku ¥ MapKEeTHHI TeneMapkeTHHT ¥ Npe3eHTalUHH, BEICTABKH

Cbopka u TecTHpOBaHUE COopka ¥ TecTHpOBaHHE HACTONBHBIX

KOMIIBIOTEPOB ¥ IIOPTATUBHBIX KOMIBIOTEPOB

Otrpy3ka u nosnyueHue Otrpy3ka 3aka30B KIHEHTAM H [OTy4eHHE
KOMIIOHEHTOB OT NOCTABIIHKOB

Tabnuya 4.2,1. Pabomut ouacpammsl oexomnosuyuu AQO

4. J151s u3MEHEHUs CBOMCTB paboT MOCIIe UX BHECCHUS B TUArpaMMy MOXKHO BOCIIONIb30BAThCS ClloBapeM padoT. Bri3oB
cioBaps - MeH1o Dictionary /Activity (puc. 4.2.2).



-: Caomputer Associates BPwin - Activity Dichionary

AN
Ly

\chivity Dichionary

Puc. 4.2.2. Cnosapyw Activity Dictionary
5.Ecnu onucath MM ¥ CBOWCTBA pabOoTHI B CJIOBape, €€ MOXHO Oy/eT BHECTH

B AuarpaMmy 1mo3Ke € NoMoOIbI0 KHOIIKH

B HAJIUTPE UHCTPYMEHTOB.

4, HeBo3MO0xHO ymanuTe paboTy U3 CIIOBapsl, €CIIM OHA HCIIONB3YeTCs Ha Kakoi-nmnbo nuarpamme. Ecim pabdora
yHanseTcs U3 AuarpaMMsl, U3 CIIoBaps OHa He ynansercs. ViMs n onncanne Takoi pabOTEI MOXKET OBITH MCIIOIb30BaHO B
nmanpHeimem. s no0aBieHns padoTH B CIIOBaph HEOOXOAUMO TTEPEUTH B KOHEII CIIFICKA U IEIKHYThH MPaBOil KHOMKOW O
TocJIeTHeH cTpoke. Bo3HUKaeT HOBast CTPOKa, B KOTOPOH HYXKHO BHECTH HMs U CBOICTBa paOOTHI.

(Purge). 3. IlepeiinnTe B pesKUM pUCOBaHHMs CTpEIOK. CBSXKUTE IPAaHUYHBIE CTPEJIKU

(xHOTKA L=,1t Ha MAMTUTpe MHCTPYMEHTOB TaK, KaK IMOKa3aHo Ha puc. 4.2.3.

Mpasuna u
ol Mpogasku 1
T " wmapketuHr
1
Cbopka u
TECTUpOBaHue
KOMMLHTEPOB
MNponaunsie
Orrpyaka #
nonyuexue
Byxramepcran
cucrema

Puc. 4.2.3. Cesasannvie epanuunsie cmpenxu na ouazpamme A0
7. IIpaBoif KHOTIKOH MBI IIENKHNUTE TT0 BETBU CTPENIKH yIpaBieHus pabotsl "Cobopka u mecmuposanue Komnoiomepos" u
nepenmenyiite ee B "lIpasuna coopku u mecmuposanus” (puc. 4.2.4).

Mpasuna u npougaypPbLI

Tpogaxy # :
POAHKM s
coopri n
uciema
ohopMneHua i
' Cbopka 1
TecTHpoBaHue
KOMMLHTEP0B

Puc. 4.2.4. Cmpenka "llpasuna coopxu u mecmuposanus”

7. Buecure omnpenenenue i HOBO# BeTBU: "MHCTpyKIMU 1Mo cOOpKe, MPOICTyphl TECTUPOBAHUS, KPUTCPUU
MIPOU3BOIUTEIHHOCTH U T. JA." [IpaBoii KHOIIKOW MBIIIH IIETKHHUTE TI0 BETBH CTPEIIKH MeXaHU3Ma paboTsl "[Ipodasicu u
mapkemune” n iepeuMenyiite ee B "Cucmemy ogopmnenus 3axazos ",



8. ATNbTepHATUBHBINA METOJl BHECCHUSI HIMCH M CBOWMCTB CTPEIIOK -HCIOJIb30BAHUE CIOBAPSI CTPEIOK (BBI30OB CIOBApSI -
MeHio Dictionary/Arrow). Eciiu BHECTH M ¥ CBOIMCTBA CTPEIIKH B CIIOBAPh, €€ MOXKHO Oy/IET BHECTH B JHarpaMMy HO3KE.
CTpesKy Helb3s yIAIUTh U3 CIOBaps, €CIIM OHA UCTIONB3YETCs HAa KaKoW-1u00 auarpamme. Eciu ynanute cTpenky us
JMarpaMMBbl, U3 CJIOBaps OHA He ynansercs. ViMs 1 omucaHue TaKOW CTPEIIKH MOXKET OBITh HCIOIB30BAHO B JATbHEHUIIICM.
s mobaBieHUs CTPENTKA HEOOXOIMMO TIEPEUTH B KOHEII CITUCKA W IIEIKHYTh IPaBOi KHOIIKOM IO MOCIETHEH CTPOKeE.
Bo3HukaeT HOBasi CTpPOKa, B KOTOPOH HYXKHO BHECTH UM U CBOMCTBA CTPENIKHU.

9. CoznaiiTe HOBbIE BHYTPEHHHUE CTPEJIKU TaK, KaK MMOoKa3aHo Ha puc. 4.2.5.

Mpogaxy

MapKeTWHr | TIMEHTOE e

chopru M
1 TECTUPORIHM T

B

Chopka v
TECTUPOBAHHE
KOMMNLIOTEPOB e

Cobpannwe
EO0MI SIDTEPRL

Orrpy3ka u
nosyueHue

Puc. 4.2.5. Buympennue cmpenxu ouazpammst AO

10. Coznaiite cTpenky oOpaTHOM CBA3H (110 yIpaBieHuto) ""Pe3yabmamut cO0pKu u mecmuposanusa'’, UIynyo ot
pabotsl "Céopka u mecmuposanue komnviomepog" x padore "Ilpodasxicu u mapkemune''. VI3MEHUTE CTUIIB CTPEIKH
(TormmHA MUHMA) B yetaHOBHTE onmuro Extra Arrowhead (13 koHTeKcTHOTO MeHI0). Metomom drag&drop mepenecure
HMMEHA CTPEJIOK TaK, 9T0O0BI UX OBUIO ynoOHee yuTath. Ecin HeoOxoammo, ycranosute Squiggle (113 KOHTEKCTHOTO MEHIO).
Pe3ynprar n3MeHeHuit nokasaH Ha puc. 4.2.6.

e s
Mpogaxu u
MapKeTHHI APe
WASTATEX
T i ; Opasuns cBopra u
Bare cGopry u TECTH POSAHUS
XJ0M €H TO TECTU PO kanu
opKa

TECTUPOBaHue
KOMNbIOTEpos —]

-

Puc. 4.2.6. Pesynomam pedaxmupoganusi cmpenox na ouacpamme AO 8. 11.Co3naiite HOBYIO TpaHUYHYIO CTPEIKY
BbIX0J1a "Mapxkemunzogvle mamepuasnst , BRIXOIANTYI0 U3 paboTel "IIpodascu u mapkemunz'. Jta cTpenka
aBTOMATHYECKH He MOMaaeT Ha JUarpaMMy BEPXHET0 YPOBHS M MMEeT KBaJpaTHbIe CKOOKM Ha HAKOHEYHUKE:--> .
LlenkHUTE MPaBOil KHOMKOM MBILIH 110 KBaIAPAaTHBIM CKOOKaM U BbIOepUTe MMyHKT MeHIo Arrow Tunnel B auanore Border
Arrow Editor BeiGepure onuuio Resolve it to Border Arrow. [list ctpenku "Mapkemunzoevie mamepuannt"” Boibepute
onuuto THin U3 KOHTEKCTHOTO MEHI0. Pe3ynbTaT BBINONHEHNS yIpakHEeHHs 2 oKa3aH Ha puc. 4.2.7.



Tpasina u nponeaypst

In MapxersEroBsie
& TepHATE!
_ﬁ. Mpopaxy n : ‘l?mymnru
MapKeTUHr Fdile
1 Ilpasuna TecTHPOR aNus
S chopxn
AN TeCTHDOR AHUA
C6opka n ‘
TecTupoBaxue
KOMMbloTepos
2
Cobpannse
KOMITLIOTEp: i
[ ompywan | momers
rionyveHue
3
=9
Byxranvepcxas cacrema

Puc. 4.2.7. Pesynemam svinoanenus: ynpasicnenusi 2 - ouazpamma AO

JIaGoparopHas pabora 3. Co3ganne nuarpaMMbl JeKOMIIO3uIuu A2.

JexommosupyeM padoty "Coopka u mecmuposanue Komnviomepos”.
B pesysnbraTe npoBeaeHus SKCIIEPTH3HI MOJIy4eHa clieayromas nHopmanus.
[Ipon3BOACTBEHHBIN OTAEIN IOJYYaeT 3aKa3bl KIIMEHTOB OT OTIENA MPOJaX [0 MEPe UX MOCTYIUICHHS.

Jucnerdep KOOpAMHUPYET paboTy COOPIINKOB, COPTUPYET 3aKa3bl, IPYNIUPYET UX U AT yKa3aHHE Ha OTIPY3KY
KOMIIBIOTEPOB, KOT/1a OHU TOTOBHI.

Kaxzpie 2 yaca aucreTdep IpyNIIUPYeT 3aKa3bl - OTACIBHO JJIS HACTOJIBHBIX KOMITBIOTEPOB M HOYTOYKOB - U HAMPABISCT HA
y4acToK COOpKH.

CO’I‘pyI[HI/IKI/I yJacTka C60pKI/I co6npar0T KOMIIBKOTEPHBI COTJIACHO CHCLII/I(I)I/IKaLII/IfIM 3aKa3a U UHCTPYKIUAM 10 c60p1<e. Korz[a
rpynria KOMIObHOTEPOB, COOTBECTCTBYIOIAA I'PYNIIC 3aKAa30B, co6paHa, OHa HAlIPaBJIACTCA HA TCCTUPOBAHMC. TCCTI/IpOBH.[I/IKI/I
TECTUPYIOT Ka)KJlHﬁ KOMIIBIOTEP U B ClIy4ae HCOﬁXO}]I/IMOCTI/I 3aMCHAIOT HEUCIIPABHBIC KOMIIOHCHTEI.

TecTHPOBIIMKY HAPABISIOT PE3yJIbTAaThl TECTUPOBAHUSI UCIIETYEPY, KOTOPBII Ha OCHOBaHMH 3TOH nH(opManuu
NIPUHUMAET pelIeHHUe O Mepe/iaue KOMIBIOTEPOB, COOTBETCTBYIOIIHX IPYTINe 3aKa30B, Ha OTrpy3Ky. 1. Ha ocHoBe »Toii
nH}popmManuy BHECHTE HOBBIE paboThI M cTpenkH (Tadi. 4.3.1 n 4.3.2).

Tabnuya 4.3.1. Pabomut ouazpammel dOekomnosuyuu A2

Activity Name Activity Definition
OrcnexuBaHue pacluCaHua IIpocMOTp 3aKa30B, yCTAHOBKA PaCIIHCAHHUA
H yrmpaBiieHKe cOOpKOoH BBIMOJHEHHS 3aKa30B, IPOCMOTP Pe3yJIbTATOB
1 TECTUPOBaHHEM TECTHPOBaHusA, HOPMUPOBAHHME IPYIIIT 32Ka30B
Ha cOOpKy U OTTPy3KY
CBopka HacTONBHBIX Cbopka HaCTOJIBHBIX KOMIIBIOTEPOB
KOMIILIOTEPOB B COOTBETCTBHH C WHCTPYKIUAMH /
¥ YKa3zaHUAMH JHUCIIETYepa
CBopka HOyTOYKOB C6opka HOYTOYKOB B COOTBETCTRHHN

C MHCTPYKIMSAMH ¥ YKa3aHUSAMH JHUCIIETIEPa
TecTrpoBanue KOMIBIOTEPoB | TecTHpPOBaHKHE KOMITBXOTEPOB H KOMIIOHEHTOB.
3ameHa HepaboTaIOIIMX KOMIOHEHTOB




| Arrow lArrow Desr. rrow Dest.

Source Type Type
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|pacancasix n
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Tabauya 4.3.2. Cmpenxu ouazpammvl oexomnosuyuu A2

[ Arrow Name  |Arrow Source Arrow Arrow Dest. IArrow Dest.
|Source Type Type

Ilepconan HACTOIRHBIX

| IpOsEIBOICT- TP

2. TyHHenupy#HTe 1 CBSHXKUTE Ha BEPXHEM YPOBHE IPaHMYHbIE CTPEIIKH, €CIIM 3TO He00X0AMMO. Pe3ynbraT BEIIIOTHEHHS
yHpaxHeHus 3 1moka3aH Ha puc. 4.3.1.

3akasel
KNUEHTOB Mpaswnacbopkuy  S2KablHa HoyTGyku :::::Au::
|recuposanmua ; Y e
| Orenes = — _ Raompysky
oy e / PesynbTarbi
pacrnucanna u . i
ynpasrieHue <2 |1 .
cOopko M [~ TecTHP
TecTUpoBaHneM L8
[l HACTONbHbIX T
pos
S -
- ool 7
KomnoHeHTs! C6opia

el

Puc. 4.3.1. Pe3ynomam evinonnenus



JlabopatopHas pa6ota 4. Co3nanue nuarpammel y3ioB. Coznanne FEO. auarpammel. PacrierieHue U CIMsHIE MOJICICH.

Cosznlanve [uarpaMMel y3JI0B.

Bribepure mento Diagram/Add Node Tree. B nepsom quanore ruga Node Tree Wizard BHecuTe MMst 1MarpaMmebl, yKaXKHUTe
IuarpaMMy KOpPHS IepeBa U KOJIMYECTBO ypoBHEH (puc. 4.4.1).

Puc. 4.4.1. Ilepauiii duanoe euoa Node Tree Wizard

2. Bo BTOpoM Auanore yCTaHOBHUTE OMIIMH, Kak Ha puc. 4.4.2.

Node Tree Wizaid - Step 2 of 2

Puc. 4.4.2. Bmopoui ouanoe euda Node Tree Wizard

Hlenkuute o Finish. Co3naercs auarpaMma gepesa y3ioB. Pe3yiabTaT MOXKHO MOCMOTPETh Ha puc. 4.4.3.

| AeATenbHOCTL KOMMaHUM

0

e - ‘ -
Mpoaaoxku 1 ! po - 'C‘m'pymu

© CGopka
© TecTUpoBaHue
KOMNbIOTepos

Puc. 4.4.3. JJuacpamma oepesa y3106

JuarpamMmy ziepeBa y3JI0B MOKHO MOAN(GHIMPOBaTh. HIKHHI ypoBEeHs MOXKET OBITH OTOOpayKEeH HE B BHIE CIIHCKA, a B
BUJIE IPSIMOYTOJIBHUKOB, TaK K€ KaK U BEPXHUE YPOBHHU.



Jnst MopuduKanuy AuarpaMMbl PaBoit KHOMKO# MBIIIH IETKHUTE 0 CBOOOAHOMY MECTY, HE 3aHATOMY 00BEKTaMH,
BeiOepute mMetto Node tree Diagram Properties u Bo Bknaake Style quamora Node Tree Properties otkirounte onuuto Bullet
Last Level. lllenkuute mo OK. Pe3ynbraT nmoka3aH Ha puc. 4.4.4.

LOeATensHOCTL KOMMaHuu

MNpon s -regr::z:‘a:m "

MEPKETUH | | yomnuioTepos | | MOTY4eHMe
Orenexusarve
pacnmMcaHua 1 CGopka
ynpasneHue HacTONbHBIX Hf“"":- I;“:;‘;F":;":‘;
c6opKoii 1 KOMMBLIOTepOs yT6yK P
TecTMpoBaHUeM

1 2 3 4

Puc. 4.4.4. Pe3ynomam @vinoanenus ynpaxjcruenus 4

Cospanne FEO. /InarpaMMel

[Mpeamnoaoxum, 4To IpH 00CYKICHUN OM3HEC-TTPOLIECCOB BO3HHUKIIA HEOOXOANMOCTb AETaILHO PACCMOTPEThH
B3auMozeiicTBre paboThl "Chopka u mecmuposarue komnviomepog" ¢ mpyrumu pabotamu. YToOB! HE MOPTUTH AHATPAMMY
JeKoMIo3uiuy, co3naiite FEO-nmuarpaMMy, Ha KOTOpPO# OyIyT TOJBKO CTpesiku pabotsl "Coopra u mecmuposanue
Komnvromepog ".

Bri6epure mynkT meHto Diagram/Add FEO Diagram.
B muanore Add New FEO Diagram Beioepute Tin u BHecute uMs auarpammsl FEO. Illenxanre mo OK.

s onipenenenust quarpaMmel nepeiinute B Diagram/Diagram Properties i Bo Bximagke Diagram Text BHecuTe
olpeJieTICHUE.

Y nanute nummane crpenku Ha quarpamme FEO. PesynberaT mokasan Ha puc. 4.5.1.

‘ <+
- Pe3ynsTaTh
Mpoaaxu 1 cBopiku u
MapPKeTUHT TeCTUPOBAHUA
1
3akask!
KUEHTOB Coopkan ‘
OTrpy3ka 1
TeCTMpoBaHUe | cofpanbie noﬂyﬁﬂue
KOMﬂb'O“POBI KOMMbIOTEpPEI 3

Puc. 4.5.1. Juaepamma FEO

Jlnsg nepexona Mexay CTaHAApTHOM AuarpaMMol, fepeBoM y310B # FEO ucnons3yiiTe KHONKY

Ha MaJIUTPE HHCTPYMCHTOB.
Pacwennenue u cnuanue mooenei

Pacmenjienne Mmoaean

Iepetinure Ha quarpammy AO. [TpaBoif KHOTIKOH MBI IENKHATE 10 pabote "Chopka u mecmuposanue
Komnviomepog' v BeiOepute Split model.



spht Options

Puc. 4.6.1. uanoe Split Option

B muanore Split Option BHecuTe nMs HOBoM Moenu "COopKa U TECTUPOBaHHE KOMITBIOTEPOB", YCTAHOBHUTE OIIITUH, KaK Ha
pucynke, u menkuaute mo OK (puc. 4.6.1).

ITocmoTpuTe Ha pe3yabtatr: B Model Explorer nmosiBiiack HoBast MoJielib, a Ha quarpamme AO mozenu "JlesTeapbHOCTh
KOMIaHWHU" TIOSBHIIACH CTPEIIKA BEI30Ba ""CoOopKka u mecmuposanue Komnvromepos'.

Co3snaiite B Mogenu "COOpKa U TECTUPOBaHHE KOMIBIOTEPOB" HOBYIO cTpenky ""Heucnpagnuie komnonenmut". Ha
nmuarpamMe AO 310 OyaeT rpaHIdHas CTpelKa BbIXoAa, Ha quarpaMMe AO - TpaHHdHas CTpelKa BEIXoAa oT pabot "Céoopka
", "Tecmuposeanue komnstomepos''n ""Coopka noymoykos'"

HACMOIBbHBIX KOMRbIOMeEPos ",
2.BHecuTe cBOMCTBA HOBO# MoIEIH:

Time Frame: AS-IS;

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

Viewpoint: HauaneHUK oTIENA;

Definition: Moaesb co3aaeTcst Ui WLIFOCTPAIMK BO3MOKHOCTEH BPWin 10 pacIiierieHuio u CIMSHUI0 MOICTICH
Scope: PaGoTHI 110 MONYYEHUIO KOMIUIEKTYIOLIMX U OTIIPABKE TOTOBOM MPOIYKIIHH.

3.JlekoMIT03UpYy#Te KOHTEKCTHYIO paboTy Ha 3 paboTs! (Tadm. 4.11.1).

Tabruya 4.11.1. [lexomnosuyus pabomut "Omepysxa u nonyuenue"

Activity Name : Activity Definition

Honyaurs xomniekTyomue  |OU3MIECKH TOTYIHTS KOMIUIEKTYIOIIHE

H ClieNaTh COOTBETCTBYIOLIME 3aUCH

B HH(OPMALMOHHO# cHCTeMe

Hocrasuts kommiextylomme |JlocTaButh KOMILIEKTYIomue cOopmkam

H TECTHPOBIIMKAM

Otrpysuts ToBap 1 Bosspar  |OTrpysuTs TOBap KIMeHTaM K HEHCIIPaBHEIE
KOMIIOHEHTSI (BO3BpAT) MMOCTABIIMKAM

CBsDKUTE TpaHUYHBIE CTPEIIKH, KaK MMoKa3aHo Ha puc. 4.11.1.



IIpaBuxa W Mpoleayps

Hony s
KOMIUIRKTYIOLLG@
HocTasuTs
IIponanunie
Hemcnpasunie o
mmom?l Ormrpysuts
TOBSP M
BOOBpAT
CoGpeun\u'\e\
KoMUObIOTEPH | ByxXraxTepcras cucTema

Puc. 4.11.1. Buympennue cmpenxku Ha dekomnosuyuu pabomut "Omepysxa u nonyuenue"
5. BHecuTe cienyrolnne BHYTPEHHNE U TPaHUYHBIE CTpelKH (Tad. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuyHbvle cmpeaku Ha Oekomnosuyuu pabomut "Omepyska u nonyuerue"

(Arrow Name Arrow Definition

Bo3Bpar nocTaBmHKY HeuncnpaBHbie KOMIIOHEHTEI

KoMnoHeHTs! Buibepume nazeéanue u3 cnucka (cnoeaps)

KOMIOHEHTHI OT NOCTaBIIMKA

TIpoBepeHHbIE KOMIIOHEHTBI TIpoBepeHHbIe ¥ MOATOTOBICHHEIE 1A
nepeaauy cOOpIMKaM U TECTHPOBIMKAM
KOMITOHEHTBI

6. Tynnenupyiite rpanuunslie ctpenku (Resolve Border Arrow). Pe3ynibTar BBIIOJIHEHHUS yIPasKHEHHsI TOKa3aH Ha PHC.
411.2.

me'm

Coﬁpmn}e\ Boaspar
RoMIBRTERN By rasmepcran CHOTEMA TIOCTRELIAY

Puc. 4.11.2. Pe3ynomam gvinonnenus ynpasxcrenus 11

Cansitnue MoJieJIu

1.ITepeiinure B Mmonens "JlestensHocTh KoMnanuu'". Ha nuarpamMe AO menKHUTE MPaBOil KHOMIKOW MBIIIH 110
pabore "Omepy3ka u nonyuenue".

B konrtekcTHOM MeHI0 BeiOepute Merge Model. B nosiBuBmiemcs quanore Merge Model ycranoBure onuuto Cut/Paste
entire dictionaries u menkHure mo OK.



OOparute BHUMaHUE, 4TO Y paboThl ""Omepy3ka u noyuenue'’ vicuesina CTpeiika BbI30Ba U MOSBHIIACH HOBAs
JICKOMITO3UIIHSL.

[osBUIIMCH HOBBIE CTPENIKHU C KBaApaTHBIMU ckoOkamu. Tynuenupyiite atu crpenku (Resolve Border Arrow).

2.Ha muarpamme AO TyHHEIHPYHTE U CBSDKUATE CTPEIKH coriacHo puc. 4.12.1.

JIaboparopuas pabora 5. Co3panne auarpamMmsl IDEF3. Co3nanue cuenapusa. Co3iaHue 0TYETOB.

Cozganne quarpamMmiel IDEF3

1. Ilepeitnute Ha quarpamMmy A2 u aekommosupyiite padoty "COopka HACTOIBHBIX KOMIIbIOTEPOB". B quasore Activity Box
Count (puc. 4.7.1) ycranoBute uncino padot 4 u Hotauuto IDEF3.

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

Bosnuxkaet nuarpamma IDEF3, conepxamas padbotsl (UOW). TIpaBoii KHOTIKOW MBIIIH IETKHUTE 110 padoTe, BHIOEpUTE B
KOHTEKCTHOM MeHI0O Name u BHecuTe uMs padbotel "Ilodzomoexka komnonenmog". 3atem Bo Briaake Definition BHecuTe
omnpenenenue "[lonroraBnmBaroTcsi Bce KOMIIOHEHTHI KOMITBIOTEpa corlacHo crienudukarmy 3akasza”. 2. Bo Biagke UOW
BHECUTE CBOUCTBA paboThI (Tadm. 4.7.1).

Tabnuya 4.7.1. Ceoticmea UOW

Objects KOMIOHEHTEI: BUHYECTEPEI, KOPIYCca, MATEPUHCKUE
ILIaThl, BU/ICOKAPTEL, 3BYKOBBIE KapThI, IHCKOBOIL!
CD-ROM wu ¢iormu, MoJIeMbI, TIPOrPaMMHOE

obecnieueHue

Facts JHocrynusie onepanuonusie cucremsl: Windows 98,
Windows NT, Windows 2000

Constrains VeranoBka MozaeMa TpebyeT yCcTaHOBKHM

JIOTIONHATEABHOrO POrPAMMHOTO 00ecneyeHus

3.Buecute B nuarpammy eie 3 pabots (kHomKa |



Buecute nmena pador:

Yemanosxka mamepunckoii nnamot u eunuecmepa;

Ycemanosexka mooema;

Yemanoexka ouckoeooa CD-ROM;

Ycemanoexa ¢pronnu- ouckosooa;

Hucmannayus onepayuonnoit cucmemol;

Hucmannayus 00noiHumenbHo20 npozpammnozo odecneuenus.

4.C noMoIbi0 KHOIKHU

|

— _ TaJHUTPHI HHCTPYMEHTOB CO3/alTe 00BhEKT CChUIKH. BHecuTe nms 00bekTa BHeIHEH ceblku "Komnonenmaot"'.
CBSDKUTE CTPENKOH 00BEKT CChUTKK U padoTy "Ilodzomoexka komnonenm'".

5.Cesoxute cTpeikoit pabotsl "[lodcomoska komnonenmog" (Boixon) u ""Yemanosxka mamepunckoit nnameot u
sunuecmepa'. V3menure ctiib ctpenku Ha Object Flow.

B IDEF3 ums cTpesiku MOKET OTCYTCTBOBaTh, X0Ts1 BPwin mokaspiBaeT 0TCYyTCTBHE HMEHHU Kak OIINOKY. Pe3ynbrar
MO0Ka3aH Ha puc. 4.7.2.
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Puc. 4.7.2. Pesynomam cosoanua VOW u obvexma ccuoliku

6. C IOMOIIBI0 KHOITKHA

«» Ha TAJIUTPE HHCTPYMEHTOB BHECHTE JIBa NIEPEKPECTKA THITA "aCHHXPOHHOE WK H CBSKHTE PAOOTHI C MEPEKPECTKAMH,
Kak MoKa3aHo Ha puc. 4.7.3.
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Puc. 4.7.3. Juaepamma IDEF3 nocne coz0anus nepekpecmkos

7. IlpaBoii KHOITKOM ILETKHHUTE 110 MEPEKPECTKY IS pa3BeTBiIeHus (fan-out), BeiOepute Name u BHECHTE
ums "Komnonenmol, mpedyemole 6 cneyugpuxkayuu 3axaza'.

Co3spnaiite nBa nepekpectka Tuna nckioygatommero "MJIN" n cBsoxure paboThl, Kak OKa3aHo Ha puc. 4.7.4.
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Puc. 4.7.4. Pesynomam 6binoiHeHus: ynparcHeHus 7

Co3anue clieHapus

1.Bribepure nmynkt meHto Diagram/Add IDEF3 Scenario.
Co3spnaiire muarpammy crieHapust Ha ocHoBe anarpammbl IDEF3 "COopka HacTonpHBIX KOMIbIOTEpoB" (A22.1).

2.Y nanuTe 3eMEHTHI, HEe BXOJIIMeE B clieHapuii (puc. 4.8.1).
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Puc. 4.8.1. Pe3ynomam evinonnenus



Co3gaHue 0TYETOB

Co3zoanue omuemos ¢ BPwin.
BerpoeHnble Ma0I0HBI OTYETOB.
CymecTByeT Tpu criocoba co3gaHus otaeToB B BPwin 4.0:
C TIOMOIIBIO BCTPOCHHBIX IIA0JIOHOB;
¢ momoreio Report Template Builder;
¢ momompbo RPTwin.

Jnist co3nanms 0TYETOB 1O (DYHKIIMOHATBHONW MOJIENN MOKHO TaKXKe HCIIOIb30BaTh T€HEPATOPHI OTUYETOB TPETHUX (HHUPM,
Hanpumep Crystal Reports.

OTyeThl Ha OCHOBE BCTPOCHHBIX 11a0JIOHOB MOXKHO CO3J1aTh, BEIOpaB 13 MeHI0 Tools/Reports HEoOXoAMMBIH THII I1a0JI0HA.
Bcero umeeTcst ceMb THIIOB IIA0JIOHOB OTYETOB:

Model Report. O10oT oTueT y)e ynomuHancs B 1.2.1. OH BkIto9aeT HHGOPMAITHIO 0 KOHTEKCTE MOZIEIH - UM MOICIIH,
TOYKY 3peHHs, 001aCTh, IIeJIb, MM aBTOPa, 1aTy CO3IaHMs H Ap.

Diagram Report. OT4eT o KOHKpeTHOH nuarpamme. BKiroyaeT Ciucok 00beKTOB: paboT, CTPENIOK, XPaHWIIUI JTaHHBIX,
BHEIIHUX CCBUIOK H T. [I.

Diagram Object Report. Hau6onee monusiid otueT no Moaenu. MoxeT BKII0YaTh MOJIHBINA CITIUCOK OOBEKTOB MOJIEIH: PadoT,
CTPEJIOK C YKa3aHHUEM UX THIIA H JIp. - U CBOMCTBA, OMpeIeIsIeMbIe OJIb30BATEIICM.

Activity Cost Report. OTdeT 0 pe3ynpraTax CTOMMOCTHOTO aHau3a. bymer paccMoTpeH HIKe.

Arrow Report. Otder o crpesikam. MosxeT cogepskatb HH)OPMAIIUIO U3 CIOBaps CTPENoK, nHdpopmanuio o pabore-
HCTOYHHUKE, paboTe-Ha3HAUCHUH CTPENIKH U HH(GOPMAIIHIO O Pa3BETBICHUH U CIIMSTHUN CTPEJIOK.

DataUsage Report. OTueT o pe3yibpTaTax CBA3bIBAHUS MOJIEIH MIPOLIECCOB U MO/IeNH NaHHBIX. (ByaeT paccMoTpeH HuKe.)
Model Consistency Report. Otder, comeprKamuii CTUCOK CHHTAKCHYIECKHUX OITMOOK MOJICITH.

Cuntakcuueckue omudku IDEF0 ¢ Touku 3penus BPwin pazaensiorcst Ha Tpu THma:

MEPBBIX, 3TO OLIHOKH, KOTOPhIe BPWin BeISBUTEL HE B COCTOSHUH.

Hanpumep, cuntakcuc IDEFO tpeGyeT, 9T0061 M5 pabOTHI OBUTO BBIPAXKEHO OTTIIATOIEHBIM

cymecTBUTeNbHBIM ("H32omosnenue uzdenusn”, "Obcnyscusanue kiuenma', "Bvinucka cuema" v T. 11.), @ UMS CTPEIKH
TaKKe JI0JDKHO OBITh BHIPRKEHO CYLIECTBUTENILHBIM. BPWin He mo3BossieT aHaIM3upoBaTh CHHTAKCUC €CTECTBEHHOTO SI3bIKA
(aHTIMIHC KOTO U PYCCKOT0) M CMBICII HIMEH OOBEKTOB M IOATOMY UTHOPHPYET OLIMOKH 3TOTO THIIA. BhIABIICHHE TaKuX
omKOOoK - pyuHast paboTa, KOTOpas JIOKHUTCS Ha TUIEYH aHAIMTUKOB U JIOJDKHA KOHTPOJIMPOBATHCS! PYKOBOAUTEIIEM IIPOEKTA.

Omm6xu BTOporo turna BPwin mpocto He nonmyckaet. Hampumep, kakaas rpaHb paboThI IpeIHa3HAYCHA IS
OTIpe/IeIeHHOT0 THIa cTpesiok. BPwin npocTto He mo3BonuT co3nats Ha auarpamme IDEF0 BHyTpeHHIOO CTpPENKYy,
BBIXOSIIYIO U3 JIEBOW IPaHK paOOTHI M BXOSIIYIO B IIPAaBYIO I'PaHb.

Tpernit T omm60ox BPwin mo3sosnsier gomyctuts, HO neTeKTHpyeT UX. [10THBIH UX CIMCOK MOYKHO IOJIYYUTh B OTYETE
Model Consistency Report. Crincox ommnbok MOXeT coAepkKaTh, HallpuMep, HEeMMEHOBaHHBIE pabOTHI U cTpenku (unnamed
arrow, unnamed activity), HecBsi3aHHBIE CTpenku (unconnected border arrow), Hepa3pemeHHbIe cTpenku (unresolved (square
tunneled) arrow connections) u 1. 1. [Ipumep otueta Model Consistency Report .

[Ipu BBIOOpE ITyHKTa MEHIO, KOTOPBIH COOTBETCTBYET KAKOMY-JIHOO OTYETY, MOSBIISETCS JUAJIOT HACTPOUKHU oTdeTa. s
KaX/I0T0 U3 CEMU TUIIOB OTYETOB OH BBITJISLAUT MO-cBoeMy. PaccMoTpuM Tunuunseli quanor Arrow Report .



PackpeiBatommniicst cincok Standart Reports mo3Bosisiet BEIOpaTh OMH U3 CTaHJAPTHBIX 0T4eTOB. CTaHAAPTHBIH OTYET - 3TO
3arlOMHHAaeMasi KOMOMHALMS [IepeKIToyaTesiel, GprakkoB U JPyrux JIEMEHTOB yIpaBiieHHs auaiora. [ljis co3panus
COOCTBEHHOTO CTAHJIApPTHOT'O OTYETa HEOOXOANMO 3a1aTh OIIMU OTYETa, BBECTH MMs OTYETa B TI0JIE CITMCKA BBIOOpA U
IENKHYTh 10 KHOTTKe New. BPwin coxpanseT uadopmaruio o cranmaapTHoM otdete B Gaitie BPWINRPT.INI. Bee
ompeneeHus 3Toro ¢aitna ToCTyIHb 13 10001 Monenu. EqMHCTBEHHOE OTpaHnYeHNE - CBOMCTBA, OTIPeIeIIsIeMbIe
nons3oBareneM (User-Defined Properties). Onu coxpaHsOTCS B BHIC YKa3aTells U MOITOMY JOCTYIIHBI TOJBKO U3 "pOAHOMH"
Mojenu. CTaHAapTHBIM 0TYEeT MOXKHO M3MeHHTh (KkHonka Update) nnm ynanuts (kHonka Delete).

B npaBoM BepxHEM YIily Iuajiora HaxoAWTCs TPYINa YIPaBIsSIONINX 3JIEMEHTOB s BRIOOpa ¢opMaTa otueTa. JlocTymHbI
cienyromire (opMaTsl:

Labeled - oTueTs! BKIFOYAIOT METKY TIOJIS, 3aTEM, B CICAYIOIICH CTPOKE, eYaTaeTCsl COMEPKIUMOE TTOJIS;
Fixed Column - kaxioe mosie revyaTaercs B COGCTBEHHON KOJIOHKE;

Tab-Comma Delimited - kaxxmoe moJjie meuaraercst B COOCTBEHHOH KoJOHKE. KOJTOHKH pa3nernsitoTcs 3HAKOM TalOyJIAHd W
3aISITBIMUY;

DDE Table - nannsie nepenatorcs no mporokony DDE B npuioxenue, Hanpumep B MS Word unu Excel;

RPTwin - otuet co3naercst B popmate RPTwin - ciennaiu3aupoBaHHOTO T'eHepaTopa 0TYeTOB, KOTOPhIA BXOHUT B MOCTABKY
BPwin.

Onmus Ordering (Ha oTYeTe MO CTPEIIKaM OTCYTCTBYET) COPTUPYET JaHHBIC MO0 KAKOMY-THO0 3HAUCHHIO.
Omnmus Multi-Valued Format perynupyeT BBIBOJ ITOJICH B OTYETE MIPH TPYIIITUPOBKE TAHHBIX:

Repeating Group - neranbHble JaHHBIE OOBEIUHSIOTCS B OJHO TOJIE, MEKAY 3HAUCHUSMU BCTABIISACTCS +.
Filled — ny6nupoBanue maHHBIX JJIs1 KAXKIOTO 3ar0j0BKa MPYIIIb;

Header (onuus 110 yMOJI4aHUI0) - eYaTaeTcs 3aroj0BOK IPYIIIbL, 3aTeM - ieTajlbHasi HHPOpMAaIHs.

Co3nanue oT4eToB ¢ noMoubio Report Template Builder

CoOcTBeHHBIH 11a0JI0H 0TYETa MOXKHO CO31aTh ¢ moMoIipo auanora Report Template Builder. ITyukt mento Tools/Reports
Builder Be3biBaet nuanor Report Templates (puc. 2.1.3). Knonka New ciiyXuT A7 CO31aHUS HOBOTO MIa0I0HA, KHOTIKA
Edit - s penaktupoBanus cymectyroriero. Crucok Beioopa Output Type mo3BossieT 3a1ath GopMaT pe3ysbTata
BBINOJTHEHHS 0TYeTa. OTYeT MOXKET OBITh SKCIIOPTUPOBaH B TekcToBbIi (popmat, RTF m HTML. Knonka Run no3Bomnser
BBIMTOJIHUTH OTYET.



Report Templates

Puc. 2.1.3. Juanoe Report Templates

[Ienyok mo kuonke New winu Edit Bei3siBaeT quanor gquanora Report Template Builder (puc. 2.1.4).

Puc. 2.1.4. Juanoe Report Template Builder
CMBICIT KHOTIOK TTaHesH yrpasienust quaitora Report Template Builder mpusenen B Tadu. 2.1.1.

Huanor Report Template Builder cogep>xuT Ba crimcka u aHeJIb HHCTPYMEHTOB. B J1eBoii 9acTu muaiora coaepKuTcs
CITHCOK THIIOB OOBEKTOB MOJICNIH, B IIPABOH - CIIMCOK CEKIIMI OTYETa U CBOWCTB OOBEKTOB, BKIFOUEHHBIX B OTYET.

Tabnuya 2.1.1. Knonku nanenu ynpagnenus ouanoza Report Template Builder (caresa nanpaso)

Knonka Ilpeonasnavenue

Co3arh HOBBIHM 1a0JI0H



OTKpBITh CYNIECTBYIOIIUH MA0I0H

CoxpananTs mabioH. Ecny mabioH coxpaHseTcst BIEpPBBIE, IPeIaraeTcsi BHECTH UMs IIa0IoHa

BEImoHUTE 0TYET

Brr3oB muanora Properties

VY aneHue myHKTa OT4ETA

Jist co3maHus HOBOH CEKIIMU OTYETa HEOOXOAUMO BEIOPATh THI 00BbEKTa MOICIH U IIEIKHYTh [0 KHOITKE

ITo yMOMYaHHIO B OTYET BKIFOYACTCS TOJBKO UMs 00beKTa. i BKIFOUCHHS PYTUX CBOMCTB HEOOXOIMMO C MTOMOIIBIO
meHro Edit/Properties nim cooTBeTCTBYIONIEH KHOIIKM Ha MTaHEIW HHCTPYMEHTOB BBI3BaTh quajor Properties (puc. 2.1.5).
Bruagka Property Tree mo3BoJIsieT BKIIFOUHTE B OTYET CBOMCTBO 00BEKTa, a BKiIagKka Table -cTuib, pasmep U IBET MpPUPTA.
B 3aBucHMOCTH OT THIIa pelaKTHPYEeMOro o0bekTa quainor Properties MO>KeT UMETh JOIOIHUTEIbHBIC BKIIAIKH.

P 3 B3|

Puc. 2.1.5. Jluanoe Properties

B pe3ynbTaTe BBIIIOIHEHHS OTYET SKCIIOPTHPYETCs JIN00 B TeKcTOBBIN aitn popmara RTF wnu B daiin popmara HTML
(puc. 2.1.6).



t Repon

Components

Puc. 2.1.6. Pesynomam evinonnenus omuema

Jlaboparopuas pabora 6. CTOMMOCTHOM aHAIN3.

B auanore Model Properties (Boi3biBaeTest u3 Mero Mode/Model Properties) Bo Bxnaake ABC Units (puc. 4.9.1)
YCTaHOBHUTE €IMHUIIBI H3MEPEHHS ICHET ¥ BPEMEHN — PYOJIH ¥ Yachl.

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. l{enmpor 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 KaXI0# paboThl B HIKHEM JIEBOM YIJIy NPAMOYToJIbHUKa nepeiiaute B8 Mmerro Model/Model
Properties u Bo Bknaake Display nuamora Model Properties Bkitouunte onmmio 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 napameTpsl 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. Omodpasicenue cmoumocmu 8 HUMCHEM J1e80M Y2y NPAMOY20IbHUKA pabombl

4. Crenepupyiite otaet 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 KoMIBIOTEPOB

Pa6ouas cu1as 920,08
Yupasienue500,00

OrcaexnBanue pacnucanus 500,00
Ynpasaenue500,08

Coopka nacroanubix1 700,00
Komnonenrsil 600,

88 xomnbHOTEPOB

Pa6ouas cm1al00,08

JlaboparopHas pa6ora 7. Ucnonb3zoBanue kareropuii UDP.

Iepeiinure B mento Dictionary/UDP Keywords u B auanore UDP Keyword

List Baecure xiroueBsie cosa UDP (puc. 4.10.1):

Pacxon pecypcos;

JoxymeHTanus;



WudopmanmonHas cucrema.

UDP Keyword Dictionary

Puc. 4.10.1. Cnosapb knoueswvix cnog UDP
Co3znaiire UDP. [lns sToro nepeiiaure B Dictionary/UDP u B cinoBape Baecute umst UDP, Hanpumep "IIpunoxenue".

Just UDP tuna List Heo6xoammo B moste Value 3amath cricok 3HaveHuit. s UDP - "[Ipunoxenne”. BHecute 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 BHECHUTE Jpyrue 3HaueHHs B cooTBeTCTBHH ¢ Tabiu. 4.10.1. s noxmouenus k UDP kmoueBoro cioa nepeitnure K
noxmo Keyword n menkHuTe 110 Moo 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

Jus mazHauennss UDP pabote cnemyeT menKHyTh 0 Hel MpaBoil KHOIIKOW MBI U BEIOpaTh B KOHTEKCTHOM MeHio UDP.

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

Puc. 4.10.3. Brnaoxa UDP Values ouanoza Activity Properties

Buecute 3nauenus UDP mis pa6ort (tabnwma 4.10.2).

Tabruya 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 Buecenus UDP tuna Command win Command List meI14ok 1o 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'. llenkante no OK. B pesynsraTe B nuanore Activity
Properties He 6ynyT otoOpaxkarscest UDP ¢ kiitoueBbiMu ciioBamu "MHpopmaionHas 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.llenkuute mo kHomke Report. B mossuBmemcs quanore "Coxpanenue ¢aitna" menkaure no kHomke "CoxpaHuTts'.

3amyckaetcst renepatop otuetoB RPTwin u nosiBisiercst auanor New Report. Beibepure tun otyera Columnar (puc.
4.10.5).

LATINUM APTwin - [La

Puc. 4.10.6. Lllabron omuema ¢ RPTwin
HaxxaTre Ha KHOIKY MO3BOJISET IPOCMOTPETh 0T4eT. OTpa3iM B OTYETE CyMMapHbI PacXo/1 JIeKTPOIHEPTHH.

9. Bribepure B Menro Insert/Formula Field, 3aTem nepemectute mapkep B cexiuro otaera Page Footer, 3atem menkHuTe
onun pa3. [osasiercst auanor Formula Editor (puc. 4.10.7).



Formula Editor

Puc. 4.10.7. Juanoe Formula Editor
B mone Formula BHecute Teket dhopmysier: Sum ({"Pacxos anekrposnepruun"})

3arem menkauTe mo OK. OTueT mokassiBaeTCs B OKHE mpocMoTpa (puc. 4.10.8). B HIbKHEl yacTH CTpaHHUIIBI PACTIOIOKCHO
CYMMHUpYIOIIEe TI0JIe - Pe3yIbTaT BRIYHUCICHU GopMyIbl (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 quarpaMmy AO U HIENKHATE PaBOi KHOMKOM MbIIIH 110 padote "Omepyska u noayuenue'. B
KOHTEKCTHOM MeHIo BeiOepute Split Model.

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

OO6patuTe BHUMaHHUE, 4TO Y paboThl "Omezpy3ka u nonyuenue' NOSBUIACH CTPENKa BbI30Ba. BPwin co3nan Takxke HOBYIO
Mozens "OTrpy3ka 1 noinydeHue".

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

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



Viewpoint: HauanpHuk oTnena;

Definition: Moaenb co3nmaercs Juisi WIUTIOCTPAaLMK BO3MOXKHOCTEH BPwin 1o pacuieruieHuo 1 CimsHuIo Mojenei
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 TpaHUYHBIE CTPEJIKH, KaK MMoKa3aHo 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 epanuynsle cmpeiku Ha oekomnosuyuu pabomot "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 "JlestenpHocTh Komnanuu". Ha quarpamme AO mienkHUTE NpaBoi KHOIKOM MBIIIH 1O
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.

OOparuTe BHUMaHUE, U4TO Y paboThl ""Omepy3ka u notyuenue'’ vicuesna CTpeika BbI30Ba U MOSBUIIACH HOBAsI
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. Pe3ynomam @vinoanenus ynpaxcuenus 1

JlabopaTopHas pa6ota 9. Co3znanue moxenu TO-BE.

Monens TO-BE cosnaercst Ha ocHoBe ananu3a mojenu AS-IS. AHanu3 MOXeT IPOBOJUTHCS KaK 10 (popMaibHBIM
IIpU3HaKaM (OTCYTCTBHE BBIXOOB MM YIPABICHUH Y paboT, OTCYTCTBHE OOpPATHBIX CBS3EH U T. 1.), TaK U 110
He(opMasIbHBIM - Ha OCHOBE 3HAaHUH IPEIMETHOH 001acTH.

Jormyctum, B pe3yibTaTe aHaJIu3a MPUHAMACTCS PEIICHUE PEOPTaHU30BaTh (DYHKIIUH ITPOU3BOJICTBA H TECTUPOBAHHUS
KOMIBIOTEPOB ¥ OCTaBUTh PYHKIUOHATEHOCTH "IIpodascu u mapkemune'' v "Omepyska u nonyuenue' noka oe3
U3MEHEHUH.

[IpussiTo pemenne copMUpOBaTh OTIEN AW3alHA, KOTOPHIH T0JDKEH POPMHUPOBATH KOH(PHUTYPAIHIO KOMIBIOTEPOB,
pa3pabaTbIBaTh KOPIIOPATUBHBIC CTAHIAPTHI, TOI0UPATh IPUEMIIEMBIX TIOCTABIINKOB, pa3padaThiBaTh HHCTPYKIIMU MO
cOOpKe, IPOIEeyPhl TECTUPOBAHUS M YCTPAHECHUS HEIIOJIAIOK JIJIsl BCErO MPOU3BOACTBEHHOTO OTAETA.



Pabota "Céopka u mecmuposanue komnviomepog" nomxHa ObITh peopraHuzoBaHa u Ha3BaHa "[Ipouszsodcmeo
npoodykma". Bynyt co3nansl pabotsl "Pazpadomams konguzypauuio", ""Ilnanuposame npouszeoocmeo’ u "Coopams
npooykm"'.

PaccmoTrpuMm HOBEIE ponn niepcoHaina. [{i3aiftHep qokeH pa3padaThiBaTh CUCTEMY, CTAaHAAPTHI Ha POIYKIIHIO,
JIOKYMEHTHPOBATh U MIepeIaBaTh CIICU(PUKAINN B OTAET MapKeTHHTa U MpoAaX. OH JTOIDKEH OTIPENeNIATh, KaKie
KOMIIOHCHTHI (almapaTHbIC ¥ MPOrPaMMHBIC) JTOJDKHBI 3aKYMAaThCs I COOPKH KOMITBIOTEPOB, 00ECIICUNBATh
JIOKYMEHTAIIUCH U YIPABIATh MPOIeypaMu COOPKH, TECTUPOBAHUS U YCTPAHCHHUS HETIONAIOK.

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

[TmarupoBIINK 1OIHKEH 00pabaThIBATh 3aKa3bl KIIMEHTOB M T€HEPHPOBATh 3aKa3bl HA COOPKY, MOIYINTh KOMMEPUIECKUI
MIPOTHO3 U3 OTJeJla MapKeTHHTa U (POPMHUPOBATH TPEOOBAHNUS Ha 3aKYIKY KOMIIOHEHTOB M COOMpaTh HHPOPMALIUIO OT
MOCTaBIIHKOB.

JlucrieTyep HOIDKEH COCTABIIATh PaclUCaHNe MPOU3BOICTBA Ha OCHOBAHHH 3aKa30B Ha COOPKY, IIOJyYCHHBIX B PE3yIbTaTe
pabote1 "I[Inanuposams npouzeoo0cmeo”, MoIy9IaTh KOMAN 3aKa30B KIIMEHTOB M OTBEYATH 32 YIIAKOBKY W KOMIUICKTAIIHIO
3aKa3aHHBIX" KOMIBIOTEPOB, IEPEABACMbIX B pa0boTy ""Omepy3ka u noayuenue'.

JIabopaTopuast padora 10. Co3manue nguarpammsl DFD.

[Ipu oopmiIeHHH 3aKa3a BaKHO MPOBEPHTH, CYILECTBYET JIM TAKOW KJIMEHT B 0a3e JaHHBIX U, €CIIM HE CYIIECTBYET, BHECTH
ero B 0a3y JaHHBIX U 3aTeM 0pOopMHTH 3aka3. OopmieHre 3aKka3a HAYMHACTCS CO 3BOHKA KIMeHTa. B mpomecce
odopmireHHs 3aka3a 6aza JaHHBIX KIMESHTOB MOXKET IPOCMATPUBATHCS M PEIaKTUPOBATHCS. 3aKa3 IOKEH BKIIOYATh KaK
nHpopManuIo 0 KIMEeHTe, TaKk ¥ HHPOpMAIUIO 0 3aKka3aHHbIX MpoaykTax. OdopmiieHne 3aKka3a MoApa3yMeBaeT YTeHUE U
3anmuch MHPOPMAIMHK O TIPOYHX 3aKa3ax.

B mporecce gekommnosumun coritacHo npasmwiaM DFD Heo6xoanmo mpeoOpa3oBaTh rpaHUIHBIC CTPEIIKHA BO BHYTPCHHHE,
HauMHAIOIINECS ¥ 3aKaHUYMUBAIOLINECS Ha BHEITHUX CCHUIKAX.

Jexommosupyiite paboty "Ogopmnenue 3axazos” Ha quarpamme A2.

B muanore Activity Box Count Beioepute kosinuectBo pabor 2 u Hotanuto DFD (puc. 4.15.1).

Puc. 4.15.1. Boibop 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 Mcnonp3ys kHONKY] Ha manuTpe UHCTPYMEHTOB, BHECUTE XPAHUIHIIA

JTaHHBIX:



CHHCOK KIIMEHTOB;

CHHCOK IPOLYKTOB;

Crucok 3aKa3oB.

Y ganute rpaHUYHbIE CTPENKH ¢ auarpamMmel DFD A22.

Hcnonp3ys KHONIKY

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

Co3pmaiiTe BHYTPEHHHE CCBUIKH COTJIACHO puc. 4.15.2. [Ipn mMEeHOBAaHUH CTPEJIOK UCTIONB3YHTE CIIOBaph.

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 CIIENaTh CTPENKY JIByHAIPaBICHHOH, IENKHNATE MIPAaBOH KHOMKOH 110 CTPEJIKe, BHIOEPUTE B KOHTEKCTHOM MEHIO
nyHKT Style 1 Bo Bkiajke Style BeiOepure onuuro 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 3axazos8" na ouacpamme A2

JlaboparopHas padora 11. OtoOpakeHre MOAEIN JAHHBIX B MHCTPYMEHTAIBHBIX CPEICTBAX IPOSKTHPOBAHMSL.

Orto0paxenue mogeau 1aHHbIX B ERwin

2.1.1. ®du3nyeckas U Joruyeckas MoaeJb JaHHBIX



CA ERwin Data Modeler (nanee ERwin) - CASE-cpeacTBo a/1st IpOSKTUPOBAHHUS U JOKYMEHTHPOBaHHs 6a3 JaHHBIX,
KOTOPOE TO3BOJISIET CO3/1aBaTh, TOKYMEHTUPOBATH M COIIPOBOXKAATH 0a3bl NAHHBIX, XPAHHUJIHIIA 1 BUTPUHBI JaHHBIX.

Pabora ¢ mporpaMMoif HauWHAETCS C CO3AaHUS HOBOW MOJEIH, I KOTOPOH HYKHO yka3aTh Tul 1 1eneByto 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.

Jlormyeckuii ypoBeHb - 3T0 aOCTPAaKTHBIH B3I HAa JaHHbBIEC, HA HEM JIaHHBIC IIPEJICTABIIAIOTCS TaK, KaK BBITJISIAT B
pealbHOM MHp€, U MOTYT Ha3bIBaThCS TaK, KAk OHM Ha3BIBAIOTCS B peaabHOM Mupe (Hanpumep "IlocTosHHBIN KineHT",
"Otaen" i "3akaz").

OOBEKTHI MOJICITH, TIPECTABIISICMBIC HA JIOTHIECKOM YPOBHE, HA3BIBAIOTCS CYITHOCTAMHE U aTpuOyTamu. Jlornaeckas
MOJIeJb IaHHBIX SIBIISIETCS] YHUBEPCAILHOM U HUKAK HE CBsA3aHa ¢ KOHKpeTHOH peanu3anueit CYB/I.

®du3nyeckuii ypoBeHb 3aBucuT oT KoHKpeTHOH CYB/I. B dusudeckoii Mogenu copepxutcst HGopManus o Bcex 00beKTax
BJI. ®usnueckast MoAenb 3aBUCUT OT KOHKpeTHOHU peanuzauuu CYBJl. OnHoil 1 Toi ke JIOrMYeCKOi MOAEIn MOTyT
COOTBETCTBOBATh HECKOJILKO PA3HBIX (PU3UUECKUX MOJIEIICH.

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

[epexntodyenue Mex/1y JOTUUECKON U PU3MIECKOM MOJEISIMHU JaHHBIX OCYIIECTBILIETCS Yepe3 CIHCOK BHIOOpa Ha
CTaHIapTHOHN maHenu (puc.2).

Logical L'

] Physical

Pucynoxk 2.IlepexmoueHne MeXIY YPOBHIMHI

Ipumeuanue. B co3nanHOI MOJIENH ¢ HACTPOHKAMH 110 YMOJIYaHHIO HEKOPPEKTHO OTOOPaXKatoTCsl pyCCKUE CHMBOJIBI.
Yro0Bl yCTpaHUTB 3TOT HEAOCTATOK, HEOOXOANMO TTOAKOPPEKTHPOBATH MCIIOIb3YeMbIe B MOIEJN WPUPTHL. [{jist aTOoro
Heobxoaumo 3aiitu B MeHIo Format -> Default Fonts & Colors, mocienoBareabHO TPORTUCH IO BCEM BKJIAIKaM, B KAUeCTBE
mpudTa BEIOpaB Mr000# mpudT, HazBaHUE KoToporo 3akaHuuBaercs Ha CYR (mampumep, Arial CYR), u BeicTaBUB
nepekitodarens Apply To B 3Hagenne All Objects.

JlabopaTopHas paboTa 12. Co3/iaHue JOTHIecKON MOJIeH JaHHBIX.

Jlormueckuii YPOBEHb MOJCIIN JaHHBIX

Ji1st co3aaumst Ha JIOTHYECKOM YPOBHE CYIIHOCTEH U CBS3eH MEKIy HUMH IIpeAHa3HauYeHa maHeab 1001hox:



=R

Pucynox 3.I1Tanens Toolbox

Bun
Ha3nayenue KHONKH

KHONKH

E Co3znanne HOBOW CYIIHOCTH. J{JIs TOTO HY)KHO IIETKHYTH 1O KHOIIKE U
3aTeMIO CBOOOJHOMY MECTy Ha MOACTH

Q Coznanue kateropuu. JJis ycTaHOBKU KaTeropuaibHOMN CBSI3U HYKHO

- HIENIKHYTh 0 KHOTIKE, Jajiee - M0 CYIIHOCTH-POIUTEINIO, U 3aTEM - 110
CYIIHOCTU-TIOTOMKY.

H Coznanne uneHTHGUIUpYIomei cBsa3u. I CBSI3BIBaHUS IBYX CYIIHOCTEH
HYKHO IIEJNKHYTH [0 KHOTIKE, Jajiee - 10 CYIIHOCTH-POTUTEIIIO, 3aTEM - IO
CYITHOCTH-TIOTOMKY.

H Co3nmaHue cBsI3M "MHOTHE KO MHOTHM"
:
° Cosznanne HeHICHTUDHUIUPYIOMICH CBA3N

[Tocrie co3/1anuus CYIIHOCTH €H HY>KHO 3a1aTh aTpUOyThL. J[Jisl 5TOr0 HY>KHO JBAXIbI IEJIKHYTh 110 HEM MM B KOHTEKCTHOM
MeHI0 BBIOpaTh myHKT Attributes (puc.4).

Attributes

Eniity: lQamae ~| P
Attibute General | Datatype | Defhitbnl Hole I ; g | ’I
% Kog zzkasa Comain
DNara oopmnedua Soit- ;
© Aphabetioaly  Heachzay | |
? <unknowny
® CBlb
&P stcime
HHt Number
hg® Sting

lcon:” @Derault[)aletimelcon l] __|

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

Beset... | | 0K I Cancel l

Pucynoxk 4.0xHO aTprOyTOB BEIOpAaHHOW CYIITHOCTH

B nosiBUBIIEMCS OKHE MOXKHO ITPOCMOTPETh U OTPEAAKTUPOBATE HH(POPMALIMIO O CO3JaHHBIX aTpHOyTax, CO3AaTh HOBBIE.
3necsk xe 3aJaeTcs NepBUYHBIN KiIrod. J[is co3qaHus HOBOTO aTpulyTa ClielyeT HaxxaTb KHONKY New. B mosiBuBmemMcs okHe
MOHO BbIOpath Tumn atpubyra (BLOB, nata/Bpems, uucio, cTpoka), 3anath ums arpubyra (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 co3maHus CyIIHOCTEH CO30Aar0TCS CBI3U MeX Ay HUMU. [Ipu co3maHny HACHTUQUIUPYIOMICH CBA3U aTpHOYTHI,

COCTABJIAIONINE TIEPBUYHBINA KIIFOY CYIIHOCTU-POIUTEINS, MUTPUPYIOT B COCTAB IIEPBUYHOIO KIIFOYA CYIIIHOCTH-IOTOMKA, [IPH
CO3/IaHUU HEUACHTUQUIMPYIONIEHN CBS3H - IPOCTO B COCTAB aTPUOYTOB CYIHOCTU-IOTOMKA. 3a/1aTh CBOMCTBA CBSA3U WIIH
MOMEHSTE €€ THIT MOYKHO JBaK/IbI IEJIKHYB TI0 HEl WM BHIOpAB B KOHTEKCTHOM MeHro myHKT Relationship Properties (puc.

6). 31ech Bo BKIaake General MOKHO 3a1aTh UM CBSI3M (B HANIPABIECHHH POIAUTENE-TIOTOMOK M TIOTOMOK-POIHTEND),
MOIIHOCTh CBSI3H (HOJIb, OJJHH WK O0JIbIIe; oauH u 00Jbiie (P); Hob wiu oauH (Z); TO4HO (KOHKPETHOE YHCIIO) ),

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

IIprmep normyeckoit Moaeny 0a3sl JAHHBIX MIPUBECH 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.Ilpumep norudeckoii cxemst b/

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

Mpogykr
Kop npoaykra |

Kop zakaza

. BXOAMT B/
BKNHIMAaeT Hazeanune

Llena

KonuyecTeo

Pucynox 8.ABToMaTnuecku co3nanHas ¢uznueckas cxema b/l

Ee M0OXHO OTIOTHUTE, OTPEAAKTHPOBATH HIIM U3MEHUTD. [ [pHHITUITEI pabOTHI ¢ PU3UUECKON CXeMOW aHaJIOTIHBI
MIPUHITUIIAM PaOOTHI C JIOTHYECKOU CXEMOH.

ITo roroBoii Gpu3myecKol cxeMe MOKHO CTeHepHUPOBaTh CKPHUITH 1uis BEIOpanHo# CYB/I. [l sToro mpeaHa3HadeH MyHKT
mento Tools -> Forward Engineering/Schema Generation (prc.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 CYBJl

31eck MOXKHO yKa3aTbh, KaKie UIMEHHO CKPHIITHI CIIEyeT TeHEpHPOBaTh, IPEBAPUTEILHO IIPOCMOTPETh HX U
HETIOCPEICTBEHHO creHepupoBaTh (ipu 3roM ERwin npomsseneT moakmoderue K neneBoid CYB/] 1 B aBToMaTHUECKOM
pexxrume BBIIOTHUT Bce SQL-CKpUMTEI).

)'[a60paTopHa;1 pa60Ta 14. Pa3pa60TKa JFarpaMMBbl BAPUAHTOB MCIOJIH30BAHUS M PEIaKTHPOBAHNE CBONCTB €€ DJIEMEHTOB.

OcobeHHOCTH pa3pabOTKH quarpaMM BapuaHTOB HCIoib30Banus B cpene IBM Rational Rose 2003

Pabota Hag monensio B cpene IBM Rational Rose HaunHaeTcst ¢ o6miero anamsa mpo0ieMbl 1 IOCTPOSHUS Ouazpammbl
6APUAHTNOE UCNOB306AHUS, KOTOpas OTpaXxkaeT (PyHKIHMOHAIbHOE Ha3HAUYECHHE MPOSKTHPYEMOil MPOrpaMMHON CHCTEMBI.
J1n1st BHOBB CO3/1aBa€MOT0 MIPOEKTa MOKHO BOCIIONIB30BATHCSI MACTEPOM THITOBBIX IIPOEKTOB, €CIIM OH YCTAHOBJICH B JAHHOU
KOH(HTrypauuu. Mactep THIOBBIX IPOEKTOB NOCTYIeH U3 Menio File>New (@ain>HoBblil) win npu nepBoHavYaNbHOH
3arpyske nporpammsel IBM Rational Rose 2003. B ciiyuae pa3zpaboTku mpoekTa, st KOTOPOTo He U3BECTHA MIIM HE BBIOpaHa
TEXHOJIOTHS €TO peau3alliy, CIeIyeT 0TKa3aThCs OT MacTepa, B pe3yabTaTe YeTo MOSIBUTCS padouull unmepgeiic
npoepammsl IBM Rational Rose 2003 ¢ 9ncThiM OKHOM aKTHBHOW Ouazspammul K1acco8 U UMEHeM TpoekTa untitled mo
YMOJTYaHUIO.

B kauecTBe npoekTa aanee OyJeT paccMaTpuBaThCsl MOJIENb CUCTEMBbI YIIpaBlieHHs: 0aHKOMAaTOM. JJOCTOMHCTBOM 3TOTO
MIPOEKTA SIBIISIETCS TO, UTO OH HE TPeOyeT CrennanbHOTO OTIUCAHUS npedMemHoll obacmu, TOCKOIbKY TpeoaaraeT
WHTYUTHBHOE 3HAKOMCTBO YUTATENel C OCOOCHHOCTAMHU (PYHKIMOHUpOBaHus OaHkomata. [Ipu aToM pa3pabaTsiBaeMast
MOJIENIb CHCTEMBI YIIPaBICHUS OaHKOMATOM HCIIOJBb3yeTCs B KAUeCTBE CKBO3HOTO IIPUMEpPa, B PAMKaX KOTOPOTO
WLTIOCTPUPYIOTCS 0COOEHHOCTH pa3paboTKH 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.

Kaxk u npyrue nporpammsl, IBM Rational Rose nmo3BossieT HacTpauBaTh ri100aIbHbIC ITApaMETPhI CPebl, TAKKE KaK BHIOOD
mpudTOB M LBETa IS IPEACTABICHUS PA3IMYHbIX 3JIeMEeHTOB Mozenan. Hactpoiika mpugToB, nBeTa TMHUN 1 TpaduuecKux
3IIEMEHTOB MPOU3BOJIUTCS Yepe3 OMepanuio rIaBHOTo merio: Tools>Options (MuctpymenTtsr>IlapameTpsl). XapakTepHOH
0COOEHHOCTBIO CPEJIbI SIBJISIETCS BO3MOXKHOCTh pabOThI C CUMBOJIAMH KUPHWILTULBL. OIHAKO ClIelyeT 3aMETUTh, YTO TIPH
crienn(UKAIIIH 3JIEMEHTOB MOJIETH C TIOCIIEAYIONIeH TeHepalieil TEKCTa MPOTPaMMHOTO KOJ[a CIIeyeT 3aliChIBaTh IMEHA
CBOMCTBA KJIACCOB, accoyuayuii, aTpuOyTOB, OTIEPANii H KOMIIOHCHTOB CHMBOJIAMH TOTO SI3bIKA, KOTOPBHIA O IEPKUBACTCS
COOTBETCTBYIOIINM S3bIKOM ITPOrPaMMHUPOBAHHSI.

Jlnst pa3paboTKH Quazpammul 8apuanmos ucnoavzosanus mouenu B cpene IBM Rational Rose 2003 Heo6xomimo
aKTUBH3HUPOBATH COOTBETCTBYIOLIYIO AWarpaMMy B OKHE AHArpaMMBI. DTO MOXHO CHeJIaTh CICIYIOLIMMH CIIOCOOaMH:

° PacKpBITh IPECTABICHHE 8apuanmos ucnoivsosarnus Use Case View B Opaysepe MpoeKTa U ABAXKIBI IETKHYTh
Ha nukTorpamme Main (I'maBuas);

° ¢ MOMOIIIBIO OTepaliy riaBHoro MeHo Browse>Use Case Diagram (bpaysep>/luarpamMmma BapuaHToB
UCIIONIb30BAHMSA).

I[1pu 3TOM MOABIAETCS HOBOE OKHO C UHUCTBIM pabouuM TUCHOM OUASPAMMYL 8APUAHTNOS UCHONb306AHUA U

CICLMANIbHAS NAHEb UHCTPYMEHMO8, COLIepKallias KHOIIKH ¢ H300paXKeHHeM Ipaduuecknx 2IeMEHTOB, HEOOXOIUMBIX IS
pa3paboTKu Juazpammvl 6apUAHMOE UCHOIb308aHUs. Ha3HAUeHNE OTACIBHBIX KHOMOK JaHHOW MaHEeJH MOXKHO Y3HATh
TaKKe M3 BCIUIBIBAIOIIUX I10JICKA30K, KOTOPHIE NOSBIISIOTCS, €CIIN TIO/IBECTH M 33/IePXKaTh Ha HEKOTOPOE

BpeMsl ykasamesb MBIIIY HaJ TOW UK HHOM KHONKOM (Tabu. 3.1).

Ta6nnua 3.1. Ha3znaueHne KHOIIOK cneunaanoﬁ MaHCeJIN MHCTPYMCHTOB AJIA AarpaMmMbl BApUAaHTOB UCITIOJIb30BAHUA

I'padpuueckoe BenubiBaromas
Ha3nayeHnue KHOIIKH

u300pakeHne MOACKAa3Ka

[ Selection Tool [IpeBpamaet nzo0paxkeHne Kypcopa B GopMy CTPEIKH s
MOCJIEAYIOLIETO BBIACICHUS DJIEMEHTOB Ha JTarpaMMe
AR Text Box JlobaBisieT Ha THarpaMMy TEKCTOBYIO O0JIACTh
= Note JobapnsieT Ha AuarpaMMy MpuMevaHue
Anchor Note to Item JlobaBisieT Ha TUarpaMMy CBS3b MPUMEYAHUS C COOTBETCTBYFOIIIM
: rpaduueckuM 3JIEMEHTOM AUArpaMMBbI
= Package JobaBisieT Ha duazpammy naxkem
- Use Case JoGaprnsieT Ha AUarpaMMy BapHaHT UCIIOJIb30BaHHS
) Actor JloGaBisieT Ha quarpaMMy akTepa
r Unidirectional Association Jlo6aBnsieT Ha quarpaMMy HalpaBJICHHYIO aCCOYUAYUIO
A Dependency or Instantiates JIo6aBnsiet Ha qUarpaMMy OTHOLICHHE 3aBUCHMOCTH

4 Generalization JlobaBisieT Ha TUarpaMMy OTHOIIEHUE 0000IIeHuUs

Ha CHeHHaJ’IBHOﬁ MaHEeJI HHCTPYMEHTOB 110 YMOJTYaHHUIO IPUCYTCTBYET TOJIBKO YaCTh KHOIIOK C MMKTOTpaMMaMu
OJIEMEHTOB, KOTOPBIE MOT'YT 6BITB HCII0JIB30BAHBI JJId IMTOCTPOCHUA AUarpaMMBbl. I[O6aBI/ITB KHOIIKM C ITMKTOIpaMMaMin
APYrux rpauuecKux 3JEMEHTOB, HAIIPUMED, TAKUX KakK Ousnec-eapuanm ucnonvsosanus (DUSINess use case), 6usnec-
axmep (business actor), corpyauuk (business WOrker), uin yJaauth HEHYKHBIE KHOIIKH MOYKHO C TOMOIIBIO HACTPOMKH
CIIEIMATBHON TTAHEIN HHCTPYMEHTOB.



OTKpBITh 0Ua02080€ OKHO HACTPOMKHU CHICLHANBHBIX TAHENICH HHCTPYMEHTOB [t quarpamm B cpeae |IBM Rational Rose
2003 MOXHO € OMOILBIO onepayuu TIaBHOro merto. Tools>Options (MuctpymenTsr>IlapameTpsr), pacKpbiB

Bkiaaky Toolbars (ITanenu HHCTPYMEHTOB) U HAXKaB COOTBETCTBYIOILYIO KHONKY (Hanpumep, Use Case diagram ) B
rpymie omiuid Customize Toolbars (Hacrpoiika manenei HHCTpYMEHTOB). DTO OKHO HACTPOMKHU TAKXKe MOYXKHO OTKPBITH C
HIOMOILBIO onepayuu KOHTEKCTHOTo mento Customize (HacTpoiika) npu NO3MLMOHUPOBAaHHU Kypcopa Ha ClielUaIbHOM
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 BBIICIUTh UX B JIECBOM OKHE CO CIIMCKOM ITHKTOIPaMM
rpadUIecKuX 3JEMEHTOB, ITOCIIE Yero HAXKaTh KHOIKY /l06aBHTH B IICHTPE JUAIOTOBOTO OKHA. JIJIst yaeHNsT HeHY )KHBIX
KHOIIOK C TTaHEJI HHCTPYMEHTOB CJIEAYET BBIICINTD UX B IPABOM OKHE CO CIIHCKOM IHKTOrpaMM Ipa)HuecKUX JIEMEHTOB,
IIOCIIE YeTO HaXKaTh KHONKY Y JAJUTh B IIEHTPE JUAIOrOBOrO OKHA. J[JId BOCCTaHOBIICHUS Ha0opa MUKTOIPaMM IO
YMOJIYaHHIO MOXHO Ha)kaTb KHONIKY COpoc. Ilocie HacTpoliku crienuallbHOM MaHeIu HHCTPYMEHTOB COOTBETCTBYIOLIEE
OKHO CIIEAYET 3aKpPBITh HAKATHEM HA KHONKY 3aKPbITh.

JlobaBneHre akTepa Ha JUarpaMMy BapUaHTOB HCIIOJIL30BaHUS U PEIaKTUPOBAHHUE €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).

© Rational Rose - ATMmodel.mdl - [Use Case Diagram: Lise Case View [ pE =10 x|
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Puc. 3.2. /[narpamma BapraHTOB UCTIOIB30BAHUS MTOCHE JOOABICHNS 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 IAarpaMMBl.
[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 YKa3ameb MBIIIH K HY)KHOMY
MapKepy T€OMETPHUECKHX Pa3MEPOB IEMEHTA U HaXKaTh JIEBYIO KHOIIKY MBIIIN. B pe3ynpraTte 3TnX AeiCTBUI MOABUTCS
IIYHKTHPHBIH NPAMOY20bHUK, N300pAXKAIOIIUHA I'PaHUIIbl BEIOpaHHOTO TeoMeTprdeckoro sneMenTa. [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
JquarpaMmy, 100 B X0Jie moclieytomiel paboTsl Ha| npoekToM. J[iis 60oro rpadguueckoro 3neMeHTa MOIEIH 10 IIETIKY
MPaBOil KHOMKOM MBIIIN Ha BBIOPAHHOM 3JIEMEHTE BbI3BIBACTCS KOHTEKCTHOE MeHIO IAHHOTO DIIEMEHTa, CPEIH Orepanuit
koToporo umeetcs nyukm Open Specification (OtkpeiTh crienudukaimo). B atoM cityyae mosiBiseTcst

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

Crenyet OTMETHUTD, YTO OTKPBITh OUAI02080€ OKHO CTIELIM(UKAIINY CBOWCTB JI000T0 3JIEMEHTa MOJIEITH MOXKHO TaKKe
JIBOMHBIM ILIETYKOM JIEBOM KHOIIKOW MBIIIH Ha rpaduueckoM H300paKeHUH ATOrO dJIeMeHTa Ha [uarpamme. XoTs B
cpene IBM Rational Rose axmep siBasieTcst KitaccoMm, Uisi 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 pusndecKkoe U0, MOAb3yIoLIeecs yeayramu 6aHkoMara' u
Haxatb KHOTIKY Apply (ITpumennts) win OK. [Tocne u3MeHeHus TaHHbBIX cBOMCTB akTepa Kitnent bankoMara OKHO
crenu(UKaIue CBOMCTB OyAeT BRITIIAACTH CIeAYIOMmNM 00pa3zom (puc. 3.5).

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

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

— Export Carntral
= Public ¢ Protected € Private  |mplementation

Dhocurmentation:

NMuoGoe PUSHYSCEOS AHLO, AoONESYRIL SSsa Yonyr Skl - I
SaHEOMMaTS

=1

Cancel I Al I Broveze= vI Help I

Puc. 3.5. /InanoroBoe okHO cnenu(HUKAINK CBOMCTB ITOCIIE N3MEHEHHS CTEPEOTHIA U J00aBICHNS TEKCTA JOKYMEHTAIINN
i aktepa Knmnent bankomara
JloGaBneHue 1 peaakTUpOBaHHE BapHAHTA UCIIOIb30BaHUs

Jnst noGaBIeHus apuanma ucnonb306anus Ha AUarpaMMy HYKHO C TIOMOIIBIO JIEBOM KHOIIKY MBIIIY HaXKaTh KHOIKY €
N300paKEHUEM 8apUAHmMA UCNONb308AHUs HA CTICHUATBHON aHEIN HHCTPYMEHTOB, OTILYCTHTb JIEBYIO KHOIIKY MBIIIN
LIEJKHYTH JICBOM KHOIMKOM MBIIIK Ha CBOOOJHOM MecTe JuarpaMMbl. Ha nuarpamme nosiBUTCS U300pakeHUE apuaHma
UCNONb306aHUsA C MAPKEPAMU U3MEHEHHS €r0 TeOMETPUIECKUX PA3MEPOB U MPEIOKEHHBIM NPOrpaMMON IMEHEM 110
ymosrqanmio NewUseCase. J{is pazpabarsiBaeMoii Mogenn 0aHKoMaTa MpeyioxKeHHOe TPOrpaMMOoi UMl apuanma
UCNONbL308aHUA CIIEAYET N3MEHUTh Ha CHATHE HAJIMYHBIX 110 KPEJUTHOH KapTouke (puc. 3.6).

+ Rational Rose - ATMmodel.mdl - [Use Case Diagram: =10] x|
[ Fle Edit view Format Browse Report Query Took Addins Window Help =12 x|
DEd s & WO RRRARA| T+ aqOmE
B ATMmods! ['* =
= [ Usn Case View K
&3 Logecal View =
@ [ Component View
B3 Deplogment Yiew |
{58 Modal Propasties B
o
%
i . .
'_.‘
3+ O
2 4N\ — —
[ ) Hanaur BEHKUMETR " CNQ‘I’MB HANWYHBX NO *
@, EPEAMTHORA KapTOqKe
K E— |
|
21 g
For Help, prest F1 el sl Languispe: Analysis

Puc. 3.6. ):[I/Ial"paMMa BAapHaHTOB HUCIIOJIb30BaHUS ITOCIIC HO6aBJ’ICHI/Iﬂ Ha HEC BapHaHTa UCIOJIb30BaHUA

J11s1 yTOUHEHUS CBOWCTB JJAHHOTO 8APUAHMA UCNONb308AHUSL CIIEYET OTKPBITh OUAI02080€ OKHO cTielu(DUKAIINN ero
CBOICTB, HalIpUMEDP, C MOMOIIIBIO ABOHHOTO IIETYKA JICBOW KHOIKOH MBIIIN Ha N300paKeHUH 3TOTO 3JIEMEHTA Ha
nauarpamme. JlJst USMEHEHHs cmepeomunda BO BIIOKEHHOM ciicke Stereotype HyxHO BeiOpaTh cTpoky Business Use Case.
Jlnst noGaBiIeHust TEKCTa JOKyMEHTaI|K B cexipio Documentation crenyet BBectu TekcT: "OCHOBHOU 6apuanm
ucnonvb3oeanus 1 paspadarbiBaeMoit Moenu 6ankomata" u Haxath kHonky Apply (ITpumennts) nnn OK. TTocne
M3MEHEHHSI IaHHBIX CBOWCTB 6ApUAHMA UCNOLb308aHUsL OKHO CHIeIU(HUKAILIK ero CBOMCTB Oy/IeT BBITJISAETh CIACIYIOIINM
o0pazom (puc. 3.7).
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Puc. 3.7. InanoroBoe 0KHO crienn(pUKAIIIH CBOWCTB BapHaHTa UCTIONB30BaHMsI CHATHE HATHIHBIX IO KPETUTHOM 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 IMAKTOI'paMMblL

HAMpPaBICHHOMN accoyuayuil, OTIYCTUTD JIEBYIO KHOIKY MBIIIH, [IEIKHYTh JICBOM KHOMKOM MBIIIK HA H300paXKeHHH 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. ﬂI/IaI‘paMMa BAapHUAaHTOB HMCIIOJIb30BaHUS ITOCIIC ,I[O6aBJ'IeHI/I$I Ha HCC HaHpaBJ’IeHHOﬁ acconuanmu

[pr HEOOXOAUMOCTH MOXKHO C/ENATh HATPABICHHYIO dCCoyuayuio HEHAPABICHHOM, /TS Yero CIIeyeT BOCIIOIb30BaThCS
JIMAJIOTOBBIM OKHOM CBOMCTB accoyuayuu. OTKPBITh 3TO OKHO MOKHO, HAIIPUMEp, IBOWHBIM LIETYKOM Ha H300paKeHUH
JMHHUHU dccoyuayuy Ha AdarpaMme, mociie 4ero yopats 0OTMETKY cTpoku Beibopa Navigable (Hasueayus) na Briaake 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
MIPEIBAPUTEIILHO PACCMOTPEHHBIM BBIIIIE CIOCOO0M JT00aBUTh BTOPOU 6apuanm ucnoavzosanus ¢ umenem Ilposepka [T1H-
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

n300paxkeHnu gapuanma ucnoavszosanus [posepka [IMH-koxa. B pe3ynbraTe 9TUX NEHCTBUI Ha qUarpaMme TOSBHTCS
n300pa’keHre OTHOIICHHS 3aBUCHMOCTH, KOTOPOE COEIMHSET /1Ba BRIOPAHHBIX 8APUAHMA UCNOIb308AHUSL.

[ockonbky sapuanm ucnoavsosanus [posepka [IMH-kona BeImoHsETCS Beerna, A1 JOOABIEHHOTO OTHOIICHHS
3aBHCHMOCTH JOIOJHHUTEIBHO CICAYET yKa3aTh TEKCTOBBINA cmepeomun <<include>>. BBIIOIHUTE 3TO MOXKHO yXKe
H3BECTHBIM CIIOCOOOM C TIOMOIIBIO JHAJIOTOBOTO OKHA CIIEIM()MKAIINK CBOWCTB 9TOTO OTHOIIECHUS U BBIOOpA
HYXHOTO crmepeomuna 13 MPeaIaraéMoro CImcka.



Tocre 3ajanus It JaHHOTO OTHOWICHUS 3a6ucumocmu cmepeomuna <<include>> tekct 3Toro cmepeomuna B yrioBbix
CKOOKax MOSIBUTCS PSIOM C H300paKEHUEM ITyHKTUPHO JTMHAN 3aBUCHMOCTH, CBSI3BIBAIOIICH COOTBETCTBYIOIUC BAPHAHTHI
ucnonp3oBanus (puc. 3.9). C uenslo Jydiield BU3yalu3aliy JHarpaMMbl TEKCTOBYIO 00JIACTh cmepeomund MOXKHO
MIEPEMECTUTH B HY)KHOE Mecmo ARarpaMMbl. BBITOJHATE 3TO MOKHO € TTIOMOIIBIO 00IIETo crmocoba mepeMenieHus
rpadUIecKuX IEMEHTOB MOJIEIH, KOTOPBIA OBLT PACCMOTPEH paHee B ATOH JISKITNH IPUMEHHTEIBHO K akTepy KimeHT
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 OBIThH TOOABJIEHBI Ha JUAarpaMMy BapHaHTOB MCIIOJIE30BAaHHS OTHOIICHUS 3aBICUMOCTH CO
crepeotunoM <<extend>>, KOTOpbIC IPUMCHSIOTCS JIJIsI MOJCIUPOBAHUS HCKIIFOUCHHU I TPY BBIMOJHCHHH
OTZAEIBHBIX 8APUAHINOE UCNONb306AHUA.

OxoHYaTeIbHOE TMOCTPOCHHUC AUarpaMMbl BApUAHTOB UCTIOJIb30BaHUA

K otnensHOMY 6apuanmy ucnonw306anis MOXKHO 100aBUTh TEKCTOBBIH (paiin ¢ ONUCAHUEM CLICHAPUS eT0 BhINOIHEHU . J{ns
9TOr0 HEOOXOIUMO BBIICITUTE ITOT 8APUAHNT UCNOIb306aHUs B Opay3epe MPOSKTa U BHIIOJIHHUTH ONEPAILIUI0

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

MS Word no6asisiemoro daiina. [Tocie HaxkaTust KHOMKA OTKPBITH MTUKTOrPaMMa T00aBICHHOTO (haiiia MOoSBUTCS B
Opay3epe MPOeKTa HHKE COOTBETCTBYIOIIETO 8apUAHMA UCHOAb308aHUs. B TIOCIEIyOIEeM MOXHO BEPHYTHCS K
PEOaKTHPOBAHHIO 3TOTO (aiiina clieHapHsi, BBIOIHUB O80UHOU WjelyoK Ha 3TOW MUKTorpaMMe. [Ipu aToM gaiin cueHapust
OyIeT OTKPBIT B COOTBETCTBYIOIIEM TIPHUIIOKEHHH - B TEKCTOBOM mpotieccope MS Word.

I[J'If{ OKOHYATCJIbHOTO NOCTPOCHUS JUAarpaMMbl eapuarnma ucnoib3oeanus 1Jis paCCManHBaeMOﬁ MOACIN OaHkKoMara
CJICAYCT BBINIOJHUTD CJICAYIOIINEC HeﬁCTBHﬂZ

1. Jlo6aBuTh akrepa ¢ uMeHeM BaHK, 1i1st KoToporo BeIOpath ctepeotut Service ( Cepsuc ), 03HaYaIOMINI, 4TO
OaHKOMaT UCIIOJIb3yeT HEKOTOpbIe yciiyru baHka B kauecTBe cepsuca.

2. Job6aButs gapuanm ucnonvzosarnus IlonydeHne CpaBKi 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-axmepa Kiment bankomara k gapuanmy

UCNnoJjib306aHUs HOJ’IY‘ICHHC CIIpaBKH O COCTOAHWHU CUETA.

5. Jlo6aBUThH HANPABJICHHYIO dCCOyUAyUIo OT 8apuanma uchorb3oeanus CHATHE HAJIMYHBIX 110 KPEIUTHON
KapTouKe K cepsucy baHk.

6. Jl06aBHTE HAMIPABICHHYIO dcCoyuayuio OT 8apuanma ucnonb3osanus [1ony4eHne CripaBKi 0 COCTOSTHHU
cyera K cepeucy baHk.

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

8. J106aBUTh OTHOIIIEHHE 3aBUCUMOCTH CO CTEPEOTUTIOM <<extend>>, HalpaBJIEHHOE OT 8apUaAHmMA
uUcnoav306anus bBaokupoBaHue KpeAUTHON KapTOUYKU K apuanmy ucnoavsosanus IIposepka [IMH-koa.

BhINOMHATH 3TH ASHCTBUSI IPEAIATraeTCs YUTATENSAM CaAMOCTOSITENbHO. [Ipr 3TOM omHowenue 3aBUCUMOCTH CO
crepeoTnnoM <<extend>> Ha TaHHOW JUarpamMMe O3HauaeT cienyouee. Bapuanm ucnonvsosanust bnokuposanue
KpPEIUTHON KapTOYKU OyIET BBIIOIHATHCS TOJBLKO B TOM ClIydae, eciid B pe3ynbrare npoepku [IMH-koxa 6yner
YCTaHOBJICHO, YTO COOTBETCTBYIOIIAS KPEANTHASI KAPTOUKA yTpaueHa ee BiaesblieM WK MPU3HAHA HeJeHCTBUTEIILHOM.
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 UCIIOJIB30BaHUS ABJIACTCA BbICOKOYPOBHEBBIM KOHICIITYAJIbHBIM NPEACTABJICHUEM
MOJCIH, TO3TOMY OHAa HC NOJIKHA COACPIKATH CIIUIIKOM MHOI'O 6apUannoe UCnolb306arnusil U aKTECPOB. B MOCJICAYOIIEM
TOCTPOCHHAsA c)uaepafwwa MOJKET OBITh M3MEHEHA NoCpeACTBOM }I06aBHeHI/Iﬂ HOBBIX 3JIEMEHTOB, TAKUX KaK BapUAHThI
HCIOJIB30BaHUA U aKTEPbI, WJIN UX YIAJICHHUA.

Just ynaneHus 1000ro rpagaeckoro 3JeMeHTa ¢ AarpaMmbl ero cieyeT BhIACIUTh Ha UarpaMMe U HaXKaTh

knaBuiny Delete Ha kmaBuarype. [Ipu 5TOM BBIZCICHHBINH JIEMEHT OyA€T YAAJICH ¢ aKTUBHOM THArpaMMbl, HO HE U3 MOJICITH.
HHH YaaJICHUA 3JIEMEHTA HE TOJILKO U3 AUarpaMmbl, HO U U3 MOJCIIN IMTPOCKTa HeO6XO}II/IMO BBIICJIUTH yﬂaﬂﬂeMBIfI JJIEMECHT
Ha JIuarpaMMe M BOCIIOJIb30BaThes onepanueii rasuoro mernio Edit>Delete from Model (Penaktuposanue>Y nanuth u3
Mojenn). st 3TO#t ke HeH CIyKUT KoMOUHausl kiaBuir opictporo gocryna: Ctri+D.

I[Tpu paboTe ¢ OTHOLICHUSIMU Ha IMarpaMMme BapHaHTOB HCIIOJIB30BAHUS CIIEAYET IIOMHUTh O Ha3HAYEHHU
COOTBETCTBYIOIIMX OTHOIIEHUH B HOTauuy si3bika UML. Peub uer o ToM, uTo eciu Juist IByX 3JI€MEHTOB BBIOPAHHBIN BHT
OTHOILEHHS HE SIBIICTCS JOMTYCTUMBIM, TO B OOJNBIIHMHCTBE ciiydaeB npozpamma |BM Rational Rose 2003 coobmut 06 3ToM
pa3paboTUYHKy, H COOTBETCTBYIOLIAS IUHUs 6431 He OyIeT No0aBlIieHa Ha HarpamMmMmy.

I[Toce OKOHUAHHS ceaHca pabOThI Hajl MPOSKTOM BBIIIOIHEHHYO paboTy HEOOX0JUMO COXPAHUTH B (haiine mpoekTa ¢
pacupenuem ".MDL". Dto MoxHO cenats yepes menio File>Save (@ain>Coxpanunts) nu File>Save

As (@aiin>Coxpanuth Kak). [Ipu 9TOM Bes urgpopmayus 0 IpoeKTe, BKIFOYAs AUArPAMMBI U ClICLHU(UKALUH 3JIEMEHTOB,
OyJeT coxpaHeHa B 0JJHOM daiiie.

JlaGoparopHas pabora 15. Pa3paboTka guarpaMMBbl KJIACCOB M PENAKTHPOBAHNUE NX CBOWCTB

OcobenHoctu pa3paboTku auarpaMm kiaccos B cpege IBM Rational Rose 2003

Jluacpamma knaccos SIBIAETCS OCHOBHBIM JIOTHYCCKHM MPEICTABICHUEM MOICIH U COACPIKUT MCTATBHYIO HHPOPMALIUIO O
BHYTPCHHEM YCTPOMCTBE 0OBEKTHO-OPHUECHTUPOBAHHOM MPOTPAaMMHOM CHCTEMBI HIIH, HCIIOJB3YsI COBPEMEHHYIO
TEPMHHOJIOTHIO, 00 apXUTEKTYPe MPOrPaMMHOM CUCTEMBbI. AKTHBH3HPOBATH pab0ovee OKHO THArPaMMBbl KIdCCO8 MOKHO
HECKOJBKHUMH CIIOCOOaMH:

[ ] OKHO JUuarpaMmbl Kjiaccoeg MOSABJISICTCA 10 YMOJIYaHUIO B pa6oqu OKHE€ JUuarpaMmbl 1OCJIE CO3aHUSA HOBOT'O
IIPOCKTa,
[ ] IICJIKHYTb Ha KHOIIKE C I/I306pa)K€HI/ICM AruarpaMMBbl Kiaccoe Ha cmaHdapmHoﬁ namenu UHCMpPYMeHmos,



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

° BBITIOJTHUTH OTIEPAIiio TiIaBHoOro MeHo: Browse>Class Diagram (O63op>/Inarpamma xiaccos ).

HpI/I OTOM HOABIACTCA HOBOC OKHO C YUCTBIM pa60un JUCmMom auarpaMMbl Kiaccoe U Ci€NuaIbHasA nameis
UHcmpymernmoe, coacpkaiiasd KHOIKU € I/I306pa)KeHI/IeM rpa(bnqecm/lx MPpUMUTHUBOB, HCOGXOZ[I/IMLIX JIIsL pa3pa60TKH
AuarpaMMBbl K1accoe (Ta6JI. 41) Hasnauenue OTACIIBHBIX KHOIIOK ITaHEJIN MOKHO y3HATBh TAKXKE N3 BCIUIBIBAKOIINX
IIOACKa30K.

Ta6nnua 4.1. Ha3naueHne KHOIOK crHeuMaabHON MaHeIn HUHCTPYMEHTOB IJId JUarpaMmbl KjJ1aCCOB

I'padmueckoe BenubiBaromas
Ha3znayenne KHONKH
H300pakeHne MOACKA3Ka
[ Selection Tool [MpeBpariaet n306paxkeHne Kypcopa B GOpMY CTPEITKH st
MOCTIEYIOMIECTO BBIJICICHHS 3IEMEHTOB Ha THarpaMmme
AR Text Box Jlo6GaBnsieT Ha qUarpaMMy TEKCTOBYIO 00J1acTh
= Note JlobaBnseT Ha fuarpaMMy npuMedaHue
Anchor Note to Item Jo6aBmseT Ha AuarpaMMmy CBsI3b MPUMEUAHHUS C COOTBETCTBYIOIUM
d rpadUuECKUM 3TEMEHTOM THATPAMMBI
= Class JloGapmsieT Ha IHArpaMMy KAacce
% Interface JlobaBisieT Ha TUarpaMMy uxmepetic
r Unidirectional Association [o6aBnsieT Ha quarpaMMy HaIpaBICHHYIO dCCOYUAYUIO
— Association Class JlobGaBiisieT HA qUATPAMMY ACCOYUAYUIO KLACC
= Package HobasrnsieT Ha duaepammy naxkem
A Dependency or Instantiates Jlo6aBiisier Ha qUarpaMMy OTHOLICHHE 3aBUCUMOCTH
4 Generalization JobasisieT Ha qUarpaMMy OTHOIIEHHE 0000IIeH s
A Realize JobapiseT Ha fuarpaMMy OTHOILLICHHE pean3aluy

Ha cnenuansHOlN naHeny HHCTPYMEHTOB 110 YMOTYAHUIO IPUCYTCTBYET TOJNBKO YaCTh MUKTOTPAaMM 3JIEMEHTOB, KOTOPBIE
MOTYT OBITh NCTIOJIB30BaHBI AJISl IOCTPOSHUSI JUArPaMMBI K1dcco8. JJo0OaBUTh KHOTIKH € TTUKTOTPaMMAaMHU IPYTHX
rpadUgecKuX JIEMEHTOB TaKUX KaK, HAllpUMep, OTHOIIEHHS arperaiiuy U KOMITO3UINH, wabioH, Kidacc Ou3Hec-
CYIIHOCTb, YAPAGIAIOWUL KIACC, WIN YAAJIUTh HEHYKHbIE KHOIIKH MOKHO C IIOMOIIIBIO0 HACTPOHKH CHEUaIbHOM MaHeIn
nHCTpyMeHTOB. COOTBETCTBYIONIEE OUA102060€ OKHO HACTPOUKHU CIICIIMAILHOM NaHEeIH HHCTPYMEHTOB JJIS

JIUarpaMMBbl KJ1aCcCcO8 MOXKHO BBI3BAaTh aHATIOTUYHO JIPYTUM IaHENISIM C

MIOMOIIBIO Onepayuu KOHTEKCTHOro menio Customize (HacTtpoiika) npu Mo3MIMOHMPOBAHUK KYpCOpa Ha CIeHaIbHON
MTaHeJI! HHCTPYMEHTOB.

Jlo6aBieHue Knacca Ha AuarpaMmy KJIacCoB U peJaKTHPOBAHUE €r0 CBOWCTB

Jlns noGaBienus Kiacca Ha JUArpaMMy KIACCOS8 HYKHO € TIOMOUIBIO JIEBOM KHOIKH MBIIIH HAXKATh KHOIIKY C
M300paKEHHEM TIMKTOTPaMMBI KZacca Ha CHIEHATBHOM TTaHE M HHCTPYMEHTOB, OTITYCTHTH JIEBYIO KHOIKY MBIIIA
IIEKHYTh JIEBOM KHOTIKOM MBIIIN Ha CBOOOJHOM MECTe pabouero JIMCTa JuarpaMMbl. Ha quarpamme mosBUTCs
U300paKEHHE KIACCa ¢ MAPKEPAMU M3MEHEHHS €r0 TEOMETPUYECKHMX PA3MEPOB U IPEIJIOKEHHBIM CPELON UMEHEM T10
ymorganuo NewClass.



IIponomxkas pa3paboTKy Mojeny OaHKOMAaTa B KAYeCTBE CKBO3HOTO IIPUMEPA MPOCKTA, IIOCTPOUM JIJIsl STOW MOICITH
CJEIYIOUIYI0 KAHOHUYECKYIO THarpaMMy - uarpammy xiaccos. C 3Tol LeNbo CieyeT H3MEHUTD MPEI0KEHHOE 110
yMOJTYaHHIO UMst auarpammbel Main ua Jluarpamma xnaccoe ATM, a uMs 106aBICHHOTO HA AUATPAMMY KIACCA -

Ha Tpanzakmus 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, NX
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
npeoOpa3oBaHbl B CUMBOJIBI JIATUHHIBL. [IpH 3TOM MMeHa 3THX 3JIeMEHTOB MOJIEIH J0JDKHBI OBITh 3aMucaHbl 0e3 MpoOesoB.
B koHTeKcTe ynpaBisieMol MOJENBIO0 apXUTEKTYPhI IIEPBYI0 MOZEINb €llle Ha3bIBaI0T HE3aBUCHUMOM OT IIATPOPMBI
peanm3aiy, a BTOPYIO - 3aBUCHMOH OT IIAT(GOPMBI peaT3aliiH.

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 KIdcca Ha AUarpaMMe WIM B Opays3epe MpoeKTa CiIeqyeT OTKPBITh OUdio02080e OKHO Clieln(pUKaLuK
CBOHCTB 3T0TO KNacca (puc. 4.2) u na Brinajake General (O6iue) BEIOPATh U3 BIOKEHHOTO

criucka Stereotype crepeotun entity (CyniHoCTb).
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Puc. 4.2. /InanoroBoe okHO crienn(UKaIiy CBOMCTB Kinacca Tpan3akuns bankomara npu BEIOOpE U3 BIOKEHHOTO CITUCKA
cTepeoTnna entity

Br10op 1aHHOTO CTEpeoTHNa 03HAYAET, YTO COOTBETCTBYIOIIUH KIacc IPpeAHA3HAYCH sl XpaHEHHUsT MH)OPMALH, KOTOpast
JOJDKHA COXPAHSTHCS B CHCTEME IIOCIIE YHHUTOXKEHHS 00BEKTOB JaHHOTO Kiacca. Jlanee B CEKIUIO TOKYMEHTALUH
JaHHOT'O K/IACCa MOYKHO BBECTH MOSICHSIOMMHI TeKCT: "Mcnonbp3yercst A coxpaHeHust HHGOpMaLny O BBIOJIHEHHBIX
OaHKOMaTOM TpaH3akuusx" u HaxaTh KHOMKY APpPly i OK, 4To0bI COXPaHHUTh PE3yJIbTAaThl PEIAKTHPOBAHUS CBOWCTB



BEIOpaHHOTO K1acca. [locne Ha3HAUCHHS CTepeoTHIa kKiaccy 7pauzaxyus GaHKOMATa TEKCT JAHHOTO CTEPEOTHUIIA B YIIIOBBIX
CKOOKax MOSIBUTCS BBILIIC IMEHH JaHHOTO K1acca (puc. 4.3).

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

Puc. 4.3. /TuarpaMmma KJ1accoB MOJIesid OaHKOMAaTa Mmocje BeIOOpa crepeoTria st kiacca Tpansakius bankomara

Jlst OTIENBHOTO KIacca MOKHO YTOYHUTD TaKKe U IPYTHE €ro CBOICTBA, JOCTYIHBIC [T PSIaKTHPOBAHHS Ha

Brimaake Detail (IToxpoOHO) OkHa crienudUKaKU CBOMCTB 3TOro kiacca. Hanpumep, Ha 3TOi BKIIAJKE € IIOMOIIBIO
Bioxentoro crcka Multiplicity (Kpamnocms) MOXKHO 3a1aTh KOTHYECTBO OOBEKTOB HIIH 3K3EMILIIPOB JaHHOTO KIdcCCd,
IS 4eTo cleqyeT BEIOpaTh cTpOKy ¢ OyKBoii n. JlaHHOe 3Hauenue 03HAYACT, UTO y kiacca Tpanzaxyus GaHKOMaTa MOXKET
OBITH JTF000€ KOHEYHOE YHCIIO dK3eMIUIIpoB (puc. 4.4). ITone BBoma ¢ umeHeM Space ([Ipocmpancmeo) CiyRuT st
yKa3zaHHs 00beMa abCOMOTHOM MITH OTHOCUTENIBHOM TaMATH, KOTopas TpeOyeTcs, 1Mo OLeHKe pa3paboTyuKa, Uil
peanu3aniy Kaxa0ro 00beKTa JaHHOTo Kiaccd. [I[pUMEHNTENEHO K paccMaTpUBaeMOM MOJICIH 3TO 10./ie MOXKHO OCTaBUTb
IIYCTBIM.
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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) 03Hadaet, 4to uHgopmayus 06 00bEKTax JaHHOTO KIdcca AOJDKHA OBITh COXpaHEHA B
cucreme. Beibop cBoiicTBa Transient (BpemeHHblit) 03Ha4YaeT, 4T0 HET HEOOXOIUMOCTH COXPAHATh HHPOPMALHIO 00
00beKTax TaHHOTO KIdccd B CUCTEME TTOCIIE 3aBEpIeHMsT pabOThI IPOrpaMMHOTO IputokeHus. [IpumeHuTensHo K
paccMaTpHBaeMOi MOJIENH CllelyeT BBIOpaTh cBoiicTBO Persistent.

B rpymme Bei6opa Concurrency (ITapamieasHOCTS) MOXKHO CIIEI(PHUINPOBATh YCIOBHS HA BOZMOKHOCTh peaTi3aliin
00BEKTOB IAHHOTO KAACCA B APAILICIBHBIX IOTOKAX yrpaBieHus. [y BbIOOpa MOTYT OBITh HCIOJIB30BAHBI CICAYIOIINE

CBOMCTBA:



° Sequential (ITociegoBaTesbHbIH) - CBOHCTBO 10 YMOIYAaHHIO, KOTOPOE O3HAYAET, YTO OOBEKTHI K1acca OyayT

BECTHU ce0st HOPMAILHO TOJILKO IPH HAJTMYUH OJJHOTO NOTOKA YIPABJICHHUS, T. €. COOTBETCTBYIOLIHE ONepanuy 00bEKTOB
JIOJDKHBI BBITIOJHATHCS TOCIIEI0BATEIbHO. B TO e BpeMs ITpH HallW4nuy HECKOJIBKUX IIOTOKOB YIPABJIEHHs CTA0UIbHOE
MIOBEICHHE O0BEKTOB K1ACCA HE TapaHTUPYETCSL.

° Guarded (be3onacHslii) - 03HAYAET, YTO MPU HATMIUU HECKOJIBKUX TIOTOKOB yIPaBICHHUS 00BEKTHI Kiacca OyayT
BECTHU ce0st 0)KMJaeMBIM OT HUX 00pa3oM. [y 3TOro 0OBEKTHI B Pa3IMYHBIX OTOKAX JOJKHBI B3aUMOICHCTBOBATh APYT C
JPYroM JUIsl TOTO, YTOOBI TAPaHTHPOBATh OTCYTCTBHE KOH(IIMKTA MEXKITy HUMHU.

° Active (AKTHBHBIN) - 03HAYALT, YTO KIACC NOIDKECH UMETh CBO# COOCTBEHHBII OTOK yIPABICHHUSL.

° Synchronous (CHHXpOHHBIH) - 03Ha4aeT, YTO OOBEKTHI Kiacca OYIyT BeCTH ce0s 03KMIaeMbIM OT HUX 00pa3oM
IPY HAJIMYUH HECKOJIBKUX MTOTOKOB yrpasieHus. [Ipy 3ToM HET HeOOXOAUMOCTH BO B3aUMOJACHCTBUN OOBEKTOB B
Pa3IHYHBIX IIOTOKAX YIPaBICHHS, IOCKOIBKY OOBEKTHI JAHHOTO KIdCCAd MOTYT CAMOCTOSITENIBHO pa3periaTh BO3MOXKHBIC
KOH(JIMKTHI.

Juist Toro, 4ToOBI CHENUPHUIPOBATH KIdCC KaK aOCTPaKTHBIN, T.€. HE UMEIOIINI 9K3EMIULIPOB, CIIEIyeT Ha 9TOH e BKIIaIKe
BBICTAaBUTh OTMETKY B  cBoicTBe Abstract (AOcTpakTHblil). I[IpUMEHHTENBHO K paccMaTpuBaeMOH  MOAENH
st knacca Tpansaxkyus GaHKOMaTa — cluedyeT — BEIOpaTh — cBoiicTBa Persistent m Sequential, a  ormerky  mis
cBoiictBa Abstract octaBuTh mycToi.

CrietyeT 3aMeTHTb, YTO ULl IPEIOTBPALICHHs TOTEPH HHPOPMALIUHK O pa3padaThIBAEMOI MOIEIH U Pe3yIbTaTOB
PEOAaKTHPOBAHHS CBOWCTB €€ rpaMIeCKHX dJIEMEHTOB HEOOXOJUMO ITEPHOANYECKU COXPAHSITH MOJIETb BO BHELIHEM (aidie.
JUi1st 3TOTO ClieyeT BBIMOIHUTD ONePAaIHio riaBHOTo Mento: File>Save (@atin>CoxpaHnuTh) WM HAXKAaTh KOMOWHAIHIO
kinasunr: Ctrl+S. [l 3Toi e [elu CIy>KUT COOTBETCTBYIOIIAs KHOIIKA HA CIAHOApMHOU NAHeaU UHCIMpPYMeHmog (CM.
Tabm. 1.1).

CTepeoTHIIBI KJIACCOB U UX TpadHIecKOe IIPeICTaBICHUE

Ha pa3pabatsiBaeMoil [uarpaMMe K1accog BEIOpaH TEKCTOBBIN cII0CO0 M300paKeHNUs CTEPEOTUIIOB KIdCCO8, IPH KOTOPOM
CTEPEOTHII 3aIIMCHIBACTCS B YIIIOBBIX KaBBIYKAX BBIIIE HIMEHH COOTBETCTBYIOLIETO Kiacca. [Ipoepamma IBM Rational Rose
2003 mo3BoJIsieT aTbTEPHATUBHO IPEJICTABISATH CTEPEOTHITHI B (popMe CrelHanbHbIX rpaguyecKux u300paxkeHuil (Kak B
Opay3epe IpoekTa) Wi B (hopMe HeOOJIBIINX AEKOPATHBHBIX 3HAYKOB B BEPXHEH CEKLUH NPSIMOYTOJIbHUKA KIdCcd Ha
JuarpaMMe, a TakxKe BOOoOIIe 0TKa3aThCs OT U300paXKeHHs CTCPEOTHUIIOB.

W3meHnTs n300pakeHne CTEPEOTHIIA JUIsl OTACIBHOTO KIdCCAd MOXHO, HAIPUMED, C TOMOIIBIO OJJHOHW U3 BJIOKEHHBIX
ormeparuii KOHTEKCTHOTO Mento. Options>Stereotype Display (ITapamerpsr>H300paxenue crepeoTnmia). B kauectse
puMepa MOXHO NPeICTaBUTh n3obpaxkeHue kiacca Tpansakuus bankomara B popMme crienmanbHOi rpaduueckon
MHUKTOrpaMMBl cTepeoTura. C 3TOH [eJbIo CIeAyeT BHIOJIHUTh ONepalio KOHTEKCTHOTO MeHw: Options>Stereotype
Display>Icon (ITapamerpsr>H300paxenue crepeotuna>IIukrorpamma). CooTBeTCTBYIOLICE rpaduueckoe H300pakeHue
crepeotrna <<entity>> s kracca Tpansakuus bankomara B popMe IHKTOrpaMMBbI OyAeT UMETb CICAYIOLIHI BUI (PHUC.
4.5, a).

Jliist cpaBHEHHMST MOKHO BBIOpATh M300paxenue kracca Tpansakuus bankomara B popMe IeKOPATHBHOTO TpaduuecKoro
crepeotrna. C 3TOH LENbIo BBIIOIHAM OIIEpallii0 KOHTEKCTHOTO Menio: Options>Stereotype

Display>Decoration (ITapamerpsr>H3o00paxenue crepeoruna>Jlekopamus). CooTBeTCTBYOIIEE rpaduuecKoe
n3o0paxeHue crepeorumna <<entity>> mus kracca Tpauzakuust bankomara B popme gexopauu OyaeT UMETh CIeAYIOIInit
Buj (puc. 4.5, 0).

@,

TpaHzakuMA baHkomarta

TpaHzakuuA BaHkomaTa
Puc. 4.5. I'paduueckue criocoOb! n300paskeHns cTepeoTrna <<entity>> st kinacca Tpanzakius bankomara

W3meHnTh n300pakeHne CTEPEOTHIIOB OJHOBPEMEHHO JUISl HECKOJIbKHUX KIACCO8 TUArpaMMbl MOXHO C TIOMOIIbIO OJTHOH H3
BJIOXKCHHBIX OIepaluii raBHoro merio: Format>Stereotype Display (®opmar>I306pakenue crepeoTunos). B atom
cilyyae HeOOXOIMMO BBIICJIUTH BCE KIACCHI MOJICNIM B OKHE JIMarpaMMBbI KIacco8 WK B Opaysepe npoekTa. J{yis BoaeneHus
TPYIIIBI KIACCO8 HA TUarpaMMe Wik B Opaysepe MpoeKTa CIeayeT, yaepkuBas Haxkaroi knasumy Ctrl wiu Shift na
KIIaBHAType, MOCJIEA0BATENBHO MIEIKATh HAa MX N300paKEHUH JIEBOW KHOTIKOI MBIIIH.



Boienutsb Bce rpaduuecKue 3JIEMEHThI Ha JUarpaMMe KidcCos, TaKKe Kak U Ha JIF000 Ipyroil iuarpaMmme MOJIENH, MOXKHO
C TIOMOIIIBIO BHIMOJHEHUs onepayuu riaasaoro menio: Edit>Select All (PenaktupoBanue™>BoiIeauTh Bce) UK C TIOMOIIBIO
komOuHarmu knasuin Ctrl+A. Cienyer OTMETUTb, YTO BBIOOP TOTO WITH HHOTO CHOCO0a H300paskeHUs

CTEPEOTHIIOB KAACCO8 HA THATPAMME KIACCO8 OTIPEICISICTCS pa3paboTIMKOM MCXOIS M3 €T JINYHBIX MPEIIOYTCHUMH, U He
OKa3bIBACT BIMAHUSA Ha COACPKATEIBHBIM aCTIeKT JIOTHUECKOTO MPEACTABICHUS MOICIIH.

[Iponomxast pa3paboTKy Mozen OaHKOMara, J0OaBUM Ha JHarpaMMy BTOpo# kiacc ¢ umeHeM KoHtpoiep bankomara,
IJISL KOTOPOTO B OKHE CreHU(UKAIMU CBOWCTB BeIOepeM cTepeotun control ( ynpasisiowuil kiacc ), a B Ka4ecTse
JOKYMEHTAIIH BBeJleM TeKCT: "Peanmu3yer noruky ¢GyHKIHOHHpoBaHUS OankoMata'. [Ipu aToM aTpulyTHI U onepayuu y
JaHHOTO Kiacca OyayT oTcyTcTBOBaTh. COOTBETCTBYIONIMH ()parMEHT TUArPaMMBI KIdCCO8 TIOCIIEe

nobasneHus ynpasisiowezo kiacca Konrposnep bankomara Oynet uMeTh ciaeayromuii Bu (puc. 4.6).
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Puc. 4.6. ®parmeHT nuarpaMMsl KJIacCOB MOZEH OaHKoMaTa nocie gobasieHus Ha Hee knacca Kontponep bankomara

[Mponomkas pa3paboTKy Mozenu GaHKkomara, 100aBHUM Ha AMArpaMMy TPETHH Kiacc ¢ IMEHEM Y CTPOWCTBO YTEHHS
KapTOYKH, JUI1 KOTOPOTO B OKHE ClielM(HKAIUK CBOICTB BeIOepeM crepeoTun boundary ( epanuunwiii knace ).
HpI/IMeHeHI/IC 9TOr'0 CTEPCOTUIIA O3HAYACT, YTO JlaHHHﬁ Klacc HaXOOUTCH Ha T'paHUIIC MOHeHpreMOﬁ CHUCTCMBI, B KAYCCTBC
KOTOpOU paccMaTpHBaeTcsi MoJielib Gankomara. Ilociie 3Toro B CEKIHUIO JOKYMEHTAIMH JaHHOTO KIACCA MOYKHO BBECTH
MOSICHAIOIINH TeKcT: "'Y cTaHaBIMBaeTCs Ha 6aHkomare".

[Hanee cnenyer no6asuts kracc ¢ umeneM [Kontposnep banka, s koToporo BIOpaTh

crepeotun Interface ( Humepdgeiic ), o3navaroriuii, uto OGaHKOMAT TOJIL3Y€ETCs yeiayramu banka npu 06paboTKe CBOUX
TpaH3aKIHi. 3aMeTHUM, UTO MEePBOI OYKBOW B MIMEHU 3TOTO KIacca SABISETCs aHriauiickoe "I", KoTopoe CIy>KUT B

si3pike UML muist ykazanust unmepgetica. CooTBETCTBYIOIIMH (parMeHT JUarpaMMBbl K1dccog TIociie T00aBIeHus Ha
Hee kraccog Y cTpoicTBo uTeHust kaprouky u IKonrposutep banka 6yzner nmers cienyromuii Bua (puc. 4.7).
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Puc. 4.7. ®parMeHT auarpaMMbl KJIacCOB MOAENN OaHKOMarta Iocie go0aBIeHHs Ha Hee KJIacCOB Y CTPOICTBO YTCHNUS
kapTtouku U Konrponep bankomara

IIpakTudeckue AeHCTBUA MO JOOABICHUIO aTPUOYTOB U ONEpaIMi K1dcco8, PeAAKTUPOBAHHIO X CBOMCTB, 10 100aBICHUIO
OTHOMIEHHUH B IPOIIECCE MPOJODKCHUS pa3pabOTKN JUarpaMMBbl Kidccos JUTs MOJIENI OaHKOMATa, a TakKe OKOHYATEeIbHBINA
BUJ| IMarpaMMBl KIaccos i pa3padaTeiBaeMoi MoJienu GaHKoMaTa OyIyT paCCMOTPEHBI B CJICYIOIUX JTEKIHUAX.

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

Jluacpamma xoonepayuu SBISETCS Pa3HOBUIAHOCTBIO Quazpammyl e3aumodeticmaust, u B Koutekcre si3bika UML onmceiBaer
JMHAMUYECKHUI aCTIEKT B3aUMOJICHCTBHUS 00BEKTOB MPHU PeaM3alliK OT/ASIbHBIX BAPUAHTOB HCHONb30BaHus. O0Ine
PEKOMEHIALUH 1O TTOCTPOCHHIO AMArpaMMbl Koonepayuu OblIIM pacCMOTPEHBI B JIeKLuH 7 Kypca "OCHOBBI 06bekmHuo-
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 83AUMOOCUCMEUsL HA CMAHOAPMHOU NAHEU UHCIMPYMEHMO08 U
BBIOpATh JJIsl IOCTPOCHHS HOBYIO IMArpaMMy Koonepayuu.
. BrInonHuTh Onepanuo riaBHOro MeHro: Browse * Interaction Diagram (bpaysep ? Juarpamma

B3aMMOJICHCTBHS) M BEIOPATH /IS IOCTPOCHUSI HOBYIO JIHATPAMMY KOOHEpayuli.

) BhInoTHUTE Oneparuio KouTexcTHoro merio: New ~ Collaboration

Diagram (Hoas —* J[uarpaMma Koonepayuu) Aiisi TOTHIECKOT0 MPeICTABICHHS WM PECTABICHNS BAPHAHTOB
HCIIONB30BaHKs B Opay3epe MpoeKTa.

IIpu 5TOM MOSBIIAETCSI HOBOE OKHO C YHCTBIM paOoyUM JUCMOM JHATPAMMEI Koonepayuu v CICIIAANBHAS NAHeb
uUHCmMpyMeHnmos, coiepkamiasi KHOIKH ¢ H300pakeHHeM Tpa@uecKuX IPUMHTHBOB, HEOOXOAUMBIX I Pa3paboTKH
JIuarpaMmsl koonepayuu (Tadi. 7.1). HazHadeHue OTAebHBIX KHOTIOK TAHEIH MOYKHO Y3HATH M3 BCILIBIBAIOIINX ITOJICKA30K.

Tabmmna 7.1. HasHaueHne KHOMOK CHEMAIbHOM MaHeIn HHCTPYMEHTOB THarpaMMBbl Koonepayuu

I'papuueckoe BennbiBaromas
Ha3nauenue KHONKH
u300paxeHue NMOJICKA3Ka
[ Selection Tool [Mpespainaer n300pakeHUe Kypcopa B OPMY CTPEJIKH IS TOCIEAYIOMIETO
BBIACJIICHUA 3JIEMCHTOB Ha JUarpamMme
Text Box Jo6aBnseT Ha THarpaMMy TEKCTOBYIO 00JIacTh

AL ‘



= Note JobapnsieT Ha AUarpaMMy MpuMevaHue
Anchor Note to Item  J[o6aBnsier Ha quarpamMmy 6536 MPUMEUAHHS C COOTBETCTBYIOLIMM
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 PepeKCUsHyIO C653b
7 Link Message Jo6aBisieT Ha c643b TUAarPaMMBI IPSIMOE COOOUjeHUe
& Reverse Link Message lo0aBisieT Ha ¢653b AUATPAMMBI 00paTHOE cooOueHUe
o Data Token JlobaBisieT Ha ¢6:3b JUATPaMMBI DJIEMEHT NPSIMOTO IMOTOKA JaHHBIX
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 Jiek1uy B KadecTBe IpuMepa
paccMarpuBaeTcsl MPoLecC MOCTPOSHHS AUarpaMMbl Koonepayuu, KOTopast MpeACTaBisieT co0o pea3aluio BapuaHTa
ucnonb3oBanus CHITHE HATMYHBIX TI0 KPEJAUTHOM KapTOYKe MPUMEHUTENBHO K pa3pabaThiBAeMOMY MPOEKTY CHCTEMBI
ynpaBieHus: 6ankomaroM. B Mozenu 1aHHas duazpamma Koonepayuu COOTBETCTBYET ITOMY BAPUAHTY UCIIOIb30BAHUS U
MOJKET OBITh pa3MellleHa B MMPECTaBICHUN BapuaHTOB ucmos3oanus ( Use Case View ). ITocie akTuBU3aIiui HOBOU
AuarpaMMbl koonepayuu OJHUM U3 OTIMCAHHBIX BBILIC CHOCO6OB CJICAYCT B KAY€CTBE UMCHU I[aHHOf/'I AuarpaMMBbl 3a/1aTh:
CHHTI/Ie HaJIMYHbIX 1O erI[HTHOﬁ KapTO4Ke.

B obmem cityuae pabota ¢ muarpaMMoil koonepayuu COCTOUT B T00aBICHUN 00BEKTOB, CA3ell U CO0OUeHuUll, a TAKXKe
PEeIaKTUPOBAaHUU MX CBOUCTB. [Ipy 5TOM M3MEHEHHSI, BHOCUMBIC B IMATPAMMY KOOnepayuu, aBTOMaTHUIECKH BHOCSITCS
B Juazpammy nociedo8amenbHoCmu, 9T0 MOXKHO YBUIETh B JTF0O0H MOMEHT, aKTUBU3UPOBAB MOCJICTHIO HAXAaTHEM
KkinaBumm <F5>.

I[O6aBJ'ICHI/I€ 00beKTa Ha AdarpaMmmy Koomnepauuu U peJakKTUPOBAHUE €TO CBOICTB

J06aBuTE 06bexm Ha qUarpaMMy KOOnepayuy MOKHO CTaHIAPTHBEIM 00pa3oM C MIOMOIIIBI0 COOTBETCTBYIOIICH KHOIKH Ha
CrHeluanbHOM MaHeu MHCTpYMeHToB. O/IHaKo, B Cllyyae HaJu4us IIOCTPOSHHOU paHee ouazpammbl Kiaccog, doinee
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 quarpaMMbl koonepayuu. B pesynbrare 3TUX AeUCTBUI Ha

JMarpaMMme Koonepayuu osiBUTCS U300paXKeHUE 00bekma ¢ UMEHEM 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 KXIbIi T00aBISIEMbIl 00beKm CIUTaeTCsl aHOHUMHBIM. [Ipu HEOOXOMMOCTH MOXHO 33/1aTh COOCTBEHHOE
UMsl 00bekma, ISl 4ero ABOMHBIM IIETYKOM Ha H300pakeHUN 00beKkma Ha TUarpaMMe KOonepayuu Clieyet
BEI3BATh OUAI02080€ OKHO CBOMCTB 3TOTO 0Owvekma (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 cnenn(HUKAINHI CBOHCTB 00BEKTA Kiacca Y CTPOWCTBO YTEHHSI KAPTOUKH

Kak BUIHO M3 PACCMOTPCHHA 3TOI0O OKHA CBOI7[CTB, JUIIA obvekma BBI6paHHOFO KJ1acCa MOXKHO 3a/1aBaTh: COOCTBEHHOE
nMs 06’b€7<'ma, 0COOEHHOCTH €T0 peaim3ani 1 MHOKECTBECHHOCTD DK3EMILIAPOB.

I'pynna coiicts Persistence (Vemouiuueocme) npenHasHadeHa s crieiUpUKalul YyCTOHYUBOCTH 00BEKTOB
COOTBETCTBYOMIETO Kitacca. [Ipu atom ceoticmeo Persistent (Y cToiiunBslii) 03HaYaeT,

49TO UHopmayus 06 06vexmax TAHHOTO Kilacca TOJDKHA OBITh COXpaHEeHa B CHCTEME HEKOTOPBIM MOIXOISIIIM 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 AMSATH KOMITBIOTEPA B TE€YEHHE KOPOTKOTO BPEMEHH, HEOOXOJMMOTO TOJIBKO ISt
BBITIOJTHEHUS €ro onepamnuil. [IpuMeHnTeNnsHO K paccMaTpuBaeMoil Ui 06vexma Knacca Y CTpOMCTBO YTEHUS

KapTOYKH MOJIEIIH Clie/IyeT BhIOpaTh cBoiicTBO Persistent.

Ipu HEOOXOIUMOCTH MOXKHO MPEACTABUTH 00bekm B hopme mynomuobvexma. J1jist 3TOro cieayer BiOpaTh OTMETKY
y ceoticmea Multiple instances (Heckosbko sx3emmuisipoB). OqHako st 06vexma Kiacca Y CTpoiCTBO UTSHUS
KapTO4YKH 5TO CBOMCTBO CJIEAYCT OCTAaBUTH ITYCTBIM, ITIOCKOJIBKY llaHHI:Jﬁ 06’bel<'m MPUCYTCTBYET B MOJICIIN B €IMUHCTBCHHOM

IK3EMILISIpE.

JloGaBneHue CBSI3U M PEAAKTUPOBAHUE €€ CBONCTB



Jnst no6aBIeHUS 643U MEXy TIPEIBAPUTEIBHO Pa3MEIICHHBIMH Ha IUATPAMME 00beKmMaMy HyKHO C TIOMOIIBIO JTEBOH
KHOITKM MBI HAXKaTh KHOIIKY C U300payKeHUEM C6s3U Ha CIICLMAIbHON aHeJIH HHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIIKY

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

n300paXKeHHU APYyroro oovexma. B pesynbraTe 5THX AeicTBHI Ha AHarpaMMe NOSBHTCS H300pakeHUE c643u, HAIPUMep,

coequHSIONIeH 00vexm knacca Knment barkomara (akTepa) ¢ 00beKTOM Kiiacca Y CTpOHCTBO YTEHHS KapTOUkh (puc. 7.3).
[TockonbKy KHOTIKA ¢ M300pakKeHHEM aKTepa OTCYTCTBYET Ha CIIEIHaIbHON ITaHEeIH HHCTPYMEHTOB
JHarpaMMBbl Koonepayuu, COOTBETCTBYIOIUN 0Obexm clielyeT IpeJBapUTeNbHO IOMECTUTh Ha IUarpaMMy CIIOCOO0M
HepeTacKUBaHUs IMKTOrPAaMMBI akTepa 13 Opays3epa poekTa.

i Rational Rose -

AT™model - [Collaboration Diagram: CHATHE Han-HbH N0 KPEA#THOR KapTouKe | CHaTee
[0 Fie Ect view Formst Browse Report Took Addlne Window Heb

=101 %]

Dl & & w0O

AT Mmodel
(23 Use Case View

[ Muarparess papuamon wenor
¥ e baw
# 2 Ko Eaorara

3 B NOKMPOBEHIS K PETrC KA
#- Moneete CRpasil o CoCTonl
#-<2 Mpoeapes MAH-=oaa
[=] «=p CHATHE HAMLPRBE ND KPSAWTH

o thek.menr Barscosara [ Ka

-

7 theBare [ Basr | -
E] Crmmme namres o kped
¥ o Aspociafions
3 LogcsView
(B Mearparas nsccon ATH
#--0 [Kanrponnep Bars
M) Knsesesryps Barsomara

BERRMER @5-5@&@3}@

e

A7

YA %o E0 X

B —
|
&l
PSS

4]

r

VA

: Knwent Bawkomara

. YETPORCTEO YTEHWA KAPTOMKW

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 UMA c6eA3U 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 ¢6513u MOKHO TaKXKe 3a0aTh: UMs dCccoyuayui, BAUMOCTb COOTBETCTBYIOIICH Mapbl 00bEKTOB U HAJTMYHC
ob6umx poneit. OnHako OoJee BaKHOI npeacTaBisieTcs caeayromas kiaaaka Messages ( coobwenus ), cyxamias s
crelnbUKALIN cO0OUeHuUil, IePEeaBaeMbIX MEXIY COOTBETCTBYIONICH Mapoil 0GbEKTOB.

JloGasneHre cooOIIeHNs ¥ pelaKTUPOBAHNE €TO CBOMCTB

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

Opnako OoJee yIoOHBIM IPEACTABISIETCS CIIOCO0 JOOABICHHS CO0OUeHUli C TIOMOIIBIO JHAIOTOBOIO OKHA CBOUCTB cés3ell.
J1Jis 3TOr0 JBOWHBIM INEITYKOM HA JIMHUU C6513U BBI3BIBACTCSI OKHO €€ CBOWCTB M PACKPHIBACTCS

BkIaaka Messages ( coobwenus ). Tlocie 3TOro ciaeayeT BBITOIHUTD ONMEPAINI0 KOHTEKCTHOTO Merio Insert To (Bcrasuth
B HAIPABJICHHUH), B PE3yJIbTATE YET0 MOSBISETCS BIOKCHHBIN CNUCOK C MPEAT0KEHHEM BbIOPATh OJIHY U3 Onepaiuii
LIEJIEBOTO KJIacca AJIS CIIeUPUKAIINA 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 CO0OeHs CIIEYET BEIOPATh ONEPAIHIO IPOYUTATh
naeaTudukarop kaprouku(). [locie BeIOOpa onepayuu 1y JaHHOTO cooOujeHus OHO NOOaBIsAeTCA

B CHUCOK CO0OWenutl TAHHOM c6513U, a PSAJOM C JIMHUEH 6531 HA UarpaMMe Koonepayuu MOSBUTCS CTPeJIKa C HOMEPOM U
HUMEHEM 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 MOYKHO TaKXKe 33JaTh crmepeomun CHHXPOHU3ALNU U YaCcTOTY nepeaadn. s 3Toi e cieayer
BOCIIOJIB30BAThCS JHAJIOTOBBIM OKHOM CIICIIU(HUKAIINN CBOUCTB coobwenuil (puc. 7.7), KOTOpOe MOKHO OTKPHITh JBOWHBIM
IIETYKOM Ha UMEHHU co00ujeHus B CIIICKE paccMaTpuBaeMoil BKIaaku Messages okHa cernUKaui CBOMCTB c83uU.

Message Specification for npoYMTaTh H'Ef: 2=

General Detail

— Synchronization

{* Simple
" Sunchronous
" Balking

" Timeout
" Procedure Call

" Asynchionous
" Retumn

— Frequency
' Aperodic

™ Periodic

Ok I Cancel Zpply Browse - Help

Puc. 7.7. lnanoroBoe OKHO criel(UKAITUN CBOWCTB COOOIIECHUS

I'pynna ceoiictB Synchronization (CuaxpoHH3anus) MpeaHa3HaueHa ISl ONPENIeNICHHUs CI0c00a CHHXPOHHU3ALMU
nepeaBaeMoro cooouenusi. [Ipu 13BMEHEHHH 3TOTO C80licMea N3MEHsIETCs rpaduIeckoe H300paKEHNE CTPEIIKA
COOTBETCTBYIOIIETO CO0OUeHst. XapaKTEPUCTHKA OTIIbHBIX CBOWCTB CHHXPOHU3AIUHU cO0bujeruil U rpaguaeckoe
n300paskeHIe COOTBETCTBYIOINX CTPEIIOK cO0OweHutl TIPUBOUTCS B Clieayrolei Tadmure (Tadmn. 7.2).



Tabnuna 7.2. XapakTepucTUKa CBOWCTB CHHXPOHU3AIUH COOOIICHUN

I'padgnueckoe
Ha3zBanue cBoiicTBa H300paxkeHue Hasna4yenmne cBoiicTBa
CTPeJIKH

Simple (ITpoctoe) — JlanHOE coobuyenue BEITIOTHIECTCS B OJHOM HOMOKE YNPAGIEHUSL.
310 csoticmeo 3aaeTcs J0OABIIEMOMY Ha AUATPAMMY COOOUIeHUIO TIO
YMOJTIaHHIO

Synchronous (CuaxpoHHOE) — e [Mocne mepenaun TaHHOTO cO0OWeHs KITNEHT 0KUTAET OTBETA OT
00BEKTa-IIPUEMHIKA O PE3yIbTATE BHIOTHEHHSI COOTBETCTBYIOIIECH
oreparnun

Balking (C otkazom) = IMocne mepexayun MaHHOTO co0bWeHUs OOBEKT-TIPHEMHHUK OTKA3bIBACT
KJIMEHTY B BBIIIOJHEHUH COOTBETCTBYIOIIEH ONEpaliy, €CIIH OH 3aHST
BBINOJTHEHHEM JIPYTUX ONepaLui

Timeout (C oxunanuem) D_:: [Tocne nmepenaun JaHHOTO cOOOWeHUs OOBEKT-TIPUEMHUK MOXKET
MIOMECTUTD IaHHOE COOOWeHIe B OUepe/ib C OTPaHUYEHHBIM BPEMEHEM
OXXMIAHU, €CIIM OH 3aHAT BHINOJHEHUEM JAPYTUX Ollepannii

Procedure Call (BsizoB - KineHT nochuiaeT JaHHOE coobuyenue 00bEKTy-TIPUEMHUKY U, YTOOBI

HpOLEIYPHI) MPOJIOJDKUTE CBOIO pabOTy OJKHIALT, ITOKA BCs NaJIbHEHIIIAs BIOKCHHAS
MIOCTIETOBATENBHOCTE cooOuenul He OyneT oOpaboTaHa MPHEMHUKOM

Asynchronous (AcuHxpoHHOE) —— == KimeHT moceutaeT aHHOE coobueHue U TIPOIOIDKAET CBOIO paboTy, He
OXH/Iasi IOATBEPKACHHUS OT 00BEKTa-IIPHEMHHUKA O TIOJYICHUH
3TOr0 coobyenus. IIpu 3TOM COOTBETCTBYIONIAs ONEPaIUsi MOXKET ObITh
KaK BBITIOJIHEHA, TaK M HE BBINOJHEHA

Return (Bozgpar)  ----- = JlanHO€ co0bWeHue TOChUTAeTCS KIUEHTY TI0CIe OKOHUYaHUS
BBITIOJTHEHHWA BBIZOBa IMTPOUEAYPBL

I'pynna cBoiictB Frequency (Yacrora) mpegHa3Ha4ueHa IS yKa3aHUS IEPHOANIECKOTO XapaKTepa Iepeiadn cOoOueHUs.
[Tpu U3MEHEHHUH ITOTrO ceoticmea TpadhudecKoe H300paKEHHE CTPEIKH COOTBETCTBYIOLIECTO COOOWeHUs HE

nsmensiercs. Ceoiicmso Aperiodic (Aneproauyeckoe) 03Ha4aeT, YTo coobujeHue TTIOChUIAeTCS KIIMEHTOM HeperyJIspHO.
ITpu 3TOM Cco0bUeHIe MOKET OBITH OTHPABIICHO OJIMH WIIM HECKOJIBKO Pa3 4epe3 pa3iMyHble IPOMEXYTKH BPEMEHH.

3T0 ceoticmeo 3amaetcs Wit coobwenus no ymondanuto. Ceoticmso Periodic (Ilepuoguueckoe) 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 coobwenusmu. OOIHe peKOMEHIAINH 110 IOCTPOCHHUIO Ouazpammbl
nocnedogamenvbHocmuy ObUTH PACCMOTPEHEI B JIEKIHH 8 Kypca "OCHOBBI 00beKMHO-0pUeHMUPOBAHHO20 MOOCTUPOBAHUS B
nvotaruu UML". Ocobennocts pa6oTsl B cpene |BM Rational Rose 2003 3akirtogaercst B TOM, YTO 3TOT BHIl KAHOHUYECKOU
ouazpammul MOXKET ObITh CO3/1aH aBTOMATHYECKHU TIOCIIC TIOCTPOCHHUS THarpaMMBbl Koonepayuu M Haxatus kiasuim <F5>, C
ITOMOIIIBIO ITOH JKe KJIABHUIIHU OCYIIECTBISIETCS MEPEKIIIOYCHIE MEKIY AUarpaMMaMu MOCIEA0BaTEAbHOCTH U KOONepayuu B
MOJIEIIH.

OnHako B OT/AETBHBIX CITydasx ObIBAET Y0OHO HAYATh MOCTPOCHHUE OuUacpamm 63aumMoOeticmeus ¢ Ouazpammobl
nocnedogamenvhocmu. B 3ToM ciiydae akTUBU3UPOBATh pabouee OKHO Ouaspammbl NOCIE008amMeNbHOCHU MOXKHO
HECKOJBKUMHU CIIOCOOAMHU:

° [[{enxHyTh HAa KHOIIKE C H300pakeHNUEM JHarpaMMBbl B3aUMOICHCTBUS HA CMAHOAPMHOU NAHENU UHCINPYMEHMO8 ’
BEIOPATH IS TOCTPOCHUS JUAarpaMMy MOCIEI0BATEIEHOCTH.



° BBIIOIHHTD ONEPALHIO TIABHOrO MeHI0: Browse ~ Interaction Diagram (Bpaysep ~—* J{marpamma
B3aMMOJIEHCTBHS) U BBIOPATE ISl TOCTPOEHHS HOBYIO JIMarpaMMy MOCIIEN0BATENHLHOCTH.

° BBIIOJHATH ONEPAINI0 KOHTEKCTHOrO MeH0: New ™~ Sequence Diagram (Hogas * Juazpamma
nocnedogamenbHOCmu) AJisl JOTHYECKOro MPeACTaBISHUS HITH MPE/ICTABICHUS BAPUAHTOB UCIIOJIb30BaHUs B Opay3epe
MPOEKTA.

[Tpu 3TOM NOABNAETCS HOBOE OKHO C YUCTBIM PabouuM JUCOM OUAZPAMMbL KIACCO8 U CTICLUATIbHAS HAHelb
UHCIMPYMeHMOo8, COJepIKaIlasi KHOIKH C U300pakeHueM TpadIeCKUX NPUMUTHBOB, HEOOXOAUMBIX I

pa3paboTku Juacpammel nociedosamensrocmu (Tadmn. 8.1). HasHaueHne OTAETHHBIX KHOIIOK ITAHENIH MOXHO Y3HATh U3
BCIUTBIBAIOIIUX IT0JICKA30K.

Tabnmna 8.1. HasHaueHne KHOTIOK CIIeHaIbHOM MaHeId HHCTPYMEHTOB JHarpaMMBbl TIOCIIEA0BATEIFHOCTH

I'padpuueckoe BenubiBaromas
Ha3HavyeHHne KHONKHU
u3o0paxeHue NMoJCKAa3Ka
[ Selection Tool I[MpeBparmnaer u300paskeHNe Kypcopa B GOpMY CTPEIIKH st TIOCIIEAYIOMIETro
BBIZCIICHHS JICMEHTOB Ha [arpaMmme
AR Text Box Jo6aBisieT Ha IUarpaMMy TEKCTOBYIO O0JIACTh
= Note JobapmsieT Ha AuarpaMMy MpuMevaHue

- Anchor Note to Item  JloGaBisieT Ha [uarpaMMy CBsI3b IPUMEUYAHUS C COOTBETCTBYIOIIUM
d rpaduuecKuM 3JIEMEHTOM JAUarpaMMbl

= Object JloGaByisieT Ha qUarpaMMy 00beKm

- Object Message JloGaBisieT Ha quarpaMMy IpOCTOE coodujeHue

a Message To Self JlobaBisieT HA TUArpaMMy peieKkcueroe coobuenue

5 Return Message JlobaBisieT Ha IUArpaMMy cooOuyeHue TUIIa BO3BPATa U3 BBI30BA MPOIEIYPHI
w Destruction Marker JloGaBJisieT Ha qUarpaMMy CUMBOJI YHHYTOKEHUS 00beKma

s Procedure Call JloGaBJisieT Ha quUarpaMMy coobiyenue THIIa BBI30Ba IPOoLeaypsl (110

YMOJYaHUIO OTCYTCTBYET)

— Asynchronous Message Jlo0aBsieT Ha JUarpaMMy aCHHXPOHHOE coobuenue (10 YMOTIaHUIO
OTCYTCTBYET)

Ha criernansHOM MaHE M HHCTPYMEHTOB 110 YMOTYAHHIO MPUCYTCTBYET MPAKTUYECKH BCE MUKTOIPAMMBI 3JICMEHTOB,
KOTOPBIE MOTYT OBITh UCIOJB30BAHBI JJIsl IIOCTPOCHUS OUacpaMMbl nociedosamenvHocmu. 13 TOOTHATETBHBIX
MUKTOrpaMM rpagu4ecKuX 3JEMEHTOB Ha CHEUATBHYIO NAHelb UHCIPYMEHMO8 MOXKHO NOOABUTD JIUIIb COOOUeHUe TUTIA
BBI30Ba MPOIEAYPHI M ACHHXPOHHOE coobwenue (Iocaenuss ctpoka Tabi. 8.1). OTHOCUTENEHO H300paKeHUS
ACHHXPOHHOT'0 coobuenusi B HopMe HOIyCTPENIKU CIeIyeT 3aMEeTUTh, 4TO XOTs B Bepcuu si3bika UML 1.5 aT0oT 2nemeHT
OTCYTCTBYET, B cpene IBM Rational Rose 2003 B03MOXKHO H300pa3uTh 3TOT THIT cooOujerutl B HopMe CIIeIHaTbHOTO
rpadu4yeckoro cmepeomund.

JlaboparopHas pabora 18. PazpaboTka juarpaMMbl COCTOSHUN U PENAKTUPOBAHUE CBOMCTB €€ DJIEMEHTOB.

OcobeHHoCcTH pa3pabOTKM quarpaMMel cocTosiHuit B cpenie IBM Rational Rose 2003

TTepexomst K pacCMOTPEHHIO IHATPAMMEBI COCIMOsAHULL, CTIETYET OTMETHTD, 4TO B cpeae |IBM Rational Rose 2003 atoT Trmt
JMarpaMM MO>KET OTHOCHTBCS K OTACIBHOMY KIIaccy, onepayuu Kiaacca, BApHaHTy UCIIOJIb30BAHUS, TIAKETY WU
npeacTapieHuo. OOIMe peKOMEHAALMH 10 TTIOCTPOSHHIO AUATPAMMBI cOCMOAHUY OBUTH PACCMOTPEHBI B JIeKIusax 9 u 10



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

Hagatp TIOCTPOCHHUE TrarpaMmbl cocmosiHuil JUIA BBI6paHHOI‘O OJICMCHTA MOACIIN UITN MOZ[CHprCMOfI CHUCTEMBI B IICTIOM
MOXXHO OJTHUM U3 CJICAYIOINX CIIOCOOOB:

° [IlenkHYTh Ha KHOTIKE C N300pa)KEHUEM JHarpaMMBbl COCMOAHUL HA CIMAHOAPMHOU NAHeaU UHCIMPYMENmo8, TIOCIIe
Yero cieayeT BEIOpaTh IPEICTaBICHHIE U THII Pa3padaTsIBAEMOM AUarpaMMbl - HOBas JUAarpaMMa cOCTMOSHUU.

° Beiaenuts noruueckoe npezcrasienue ( Logical View ) win mpeacTaBieHrne BaprHaHTOB Hcronb3oBanus ( Use
Case View ) B Gpaysepe mpoeKTa  BEITOTHHTE ONEPALHIO KOHTEKCTHOro MeHio: New ~7 Statechart

Diagram (Hosas ~* Jluarpamma cocmosiuuii ).

. PackpeiTs noruueckoe npeactasnenue ( Logical View ) B 6pay3epe mpoeKkTa i BBLACIUTH pacCMaTPHBACMBbIit
KJIacc, onepayuio Kiacca, makeT, W PacKphITh NPEACTaBICHHE BapHaHTOB ucnonb3oBanus ( Use Case View ) u BeIOpaTh
BAPHAHT HCIIONB30BAHMS, TI0CIIC YEro BHITONHHTS ONMEPALNIo KOHTeKCTHOro Menio: New —+ Statechart

Diagram (Hogas —r JHuarpamma cocmosnuii ).

° BBINOMHATE ONeEpaluio KIaBHOro Mero: Browse ~ State Machine

Diagram (O630p ~ 7 Jlmarpamma cocmosnuii ), IOCIIE 9ero CeAyeT BEIOpaTh MPeICTABICHHE U THII Pa3pabaThIBaeMoil
JMarpaMMBbl.

B pe3ynbTaTe BBIIOTHEHHS ITHX ACHCTBUI NOSABISECTCS HOBOE OKHO C YUCTBIM padouuM IUCMOM TAATPAMMBI COCMOSAHUL 1
CIelMaNbHAS naHeb UHCIPYMEeHMOo8, CoJIeprKalllas KHOIKY ¢ H300paxeHneM IpaduecKuxX HIEMEHTOB MOJEH,
HEOOXOAUMBIX s pa3paboTKU quarpaMMsel cocmosinuti (Tadi. 9.1). HazHaueHne oTAeIbHBIX KHOMOK MAHEIN MOXKHO y3HATh
U3 BCIUIBIBAIOIINX MOJICKA30K.

Tabnuua 9.1. HazHaueHne KHOMOK CHENMAbHOM aHeIn HHCTPYMEHTOB TMarpaMMbl COCTOSTHUN

I'padpuueckoe BenmubiBaromas
Ha3znayenne KHONKH
H300paxkeHne MO/ICKA3Ka
[ Selection Tool [pesparaer u300pakeHne Kypcopa B pOpMY CTPENKH IS OCIEAYIOMIETO
BBIJICIICHUS DIICMEHTOB Ha JIHarpamMmme
BT Text Box JlobaBmsieT Ha AuarpaMMmy TEKCTOBYIO 00JIaCTh
= Note JlobaBnseT Ha uarpaMMy puUMedaHue
Anchor Note to Item Jlo6aBiisieT Ha AUATPaMMy CBSI3b IPUMEYAHHSI C COOTBETCTBYIOLIMM
d rpadUuEeCKUM ITEMEHTOM THArPAMMBbI
= State JobapiseT Ha IUarpaMMy coCmosiHue
. Start State JobapnsieT Ha TUarpaMMy Ha9aJbHOE COCMOSHUE
® End State JobapnsieT Ha TUarpaMMy KOHEUHOE COCHOsIHUE
Ve State Transition JlobGaBnsieT Ha qUarpaMMmy nepexoo
0 Transition to Self JlobaBnsieT Ha IUarpaMmy ped.ieKcughblii nepexoo
_ Horizontal JoGapisieT Ha AUarpaMMy FrOPU30HTAIBHO PACTIOI0KEHHBIH CHMBOI
Synchronization CHHXPOHH3ALUH (110 YMOJIYAHHUIO OTCYTCTBYET)
Vertical JoGapisieT Ha AnarpaMMy BEPTHKAIBHO PAacIOOKEHHBIH CHMBOJ
Synchronization CHHXPOHH3ALUH (110 YMOJIYAHHUIO OTCYTCTBYET)
&5 Decision HoGapiseT Ha AUarpaMMy CUMBOJI IPHHATHS PELICHUS IS
AIBTEPHATHBHBIX 71€pex0006 (10 YMOIYAHUIO OTCYTCTBYET)

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



JMarpaMMBbl COCMOAHUL aHAJIOTUYHO crioco0y, paccMOTpeHHOMY paHee B Jiekiuu 3 (puc. 3.1). [Iponomxkas pa3paboTky
MIPOEKTa 710 MOJAEIMPOBAHUIO CUCTEMBI YIIPABJICHUS 0aHKOMATOM, MOXXHO IIPUCTYNHUTh K pa3padOTKe HOBOU
quarpaMmsel cocmosnuti. C 3TOH LEeNbIo I AUarpaMMbl COCHOsIHUL MOJIEIIN OaHKOMAaTa 3a1a UM

nms Juaepamma cocmosanui ATM, a B ceknio ee JOKYMEHTAINH BBEIEM TEKCT

"Jluacpamma cocmosiHuii OTINCHIBACT KOHeUHbIl agmomam GaHKoMaTa'".

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

Jnst no6aBIeHUs cocmosinus Ha JUarpaMMy cOCmOsHUL HEOOXOIMMO C TOMOIIBIO JIEBOW KHOTIKH MBIIIH HA)KaTh 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
n300pakeHue cocmosanus ¢ MapkepaMH H3MEHEHUSI €ro TeOMETPUIECKIX Pa3MEPOB M IPEIUIOKEHHBIM Cpeoit

HUMEHEM 10 YMOIYaHHIO, KOTOPOE pa3pabOTIHKy CIIEILyeT H3MEHHTb.

Jist auarpaMmsl cocmosanui MoJien 0aHKOMaTa B KauecTBe IMEHU NIEPBOT0 JOOABIEHHOTO COCTHOAHUA U3MEHUM
IIpeUIosKeHHOe TIporpaMMoit no ymomdanmo uMs NewState Ha Oxuganue kaprouku (puc. 9.1). 3agats

UMS COCMOAHUA MOKHO JTNOO0 HENOCPEICTBEHHO NP TOOABICHHH HOBOTO COCIMOsHUA Ha TUATPaMMy COCMOAHUI, THO0
OTKPBIB OKHO CIIELU(UKALIHA CBOHCTB HOBOTO COCTHOSHIUA.
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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 N300paKEHUHU ITOTO IEMEHTA HA JrarpaMMme. B aToM ciiydae akTUBU3UPYETCS OUal02060€ OKHO CO CIIEIHATbHBIMU
BKJIQJIKAMH, B MOJIST KOTOPHIX MOXKHO 3aHECTH BCIO HH(POPMAITUIO 10 TAaHHOMY cocmosnuio (puc. 9.2).
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General IActionsl Transitinnsl Swimlane&l
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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 HEOOXOIUMOCTH B IHAJIOTOBOM OKHE CIIEIM(PUKALINN CBOHCTB BEIOPAHHOTO COCMOSHUSA MOXKHO 32/1aTh
BJIOXKCHHOE UCOopuyeckoe cocmosinue. J1Jia 3Toro cieayeT BRICTaBUTh OTMETKY Y CBOMCTBa State/activity
history ( Acmopuueckoe cocmosnue loesmenvrhocms) u Haxkath kHOnKy 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

YT00BI 0OBIYHOE UCOpUUECKOE COCMOsHUE TIPEBPATHTD B COCMOsHUE TIYOOKOH UCTOPHH, CIIENYET TOTIOTHATENHHO
BBICTaBUTh OTMETKY y cBoiicTBa Sub state/activity history (Hcropuueckoe moi-CoCTOsSHIE/ OesimebHOCMb ), KOTOPOE
CTaHOBUTCS JOCTYITHBIM JUIS PEIAKTHPOBAHMUS MOCIIE BRIOOpA MEPBOT0 CBOICTBA, U HaXxkaTh KHONIKY AppPly. B pesynbrare
BHYTPH HCXOJHOTO COCIMOsIHUA TIOIBUTCS BIOKEHHOE cocmosinue TIy0okoi ucropuu (puc. 9.3, 6).

YT00BI 00BIUHOE COCMOsAHUE NpEBPATUTL B KOMnosum, CICAYCT IPU I[O6aBJ'IeHI/II/I HOBOI'O cocmosAHuA IOMECTUTD €0 BHYTPU
TpaHULBI TOT'O COCMOAHUA, KOTOPOEC HeO6XOI[I/IMO clenatb KomMnoumusim. B PEIYIbTATC BHYTPU

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

OHMOAHHE KARTOUEK

MewState
®

Puc. 9.4. IIpeBpammenue cocrostans OXnupanne KapTOIKH B KOMIIO3UTHOE COCTOSTHUE

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



JIOIOTHUTENBEHO MOYKHO ONPECIUTD CIICAYIONINE CBOMCTBA cOCMOANUL: 3a1aTh TEKCTOBBIA CTEPEOTHIT COCMOSIHUA,
OIIPEJCTINTh BHYTPEHHHE JICHCTBYS Ha BXOJIE M BBIXOJIE, & TAKXKE BHYTPEHHIOIO OesimenbHOCMb. ITH CBOMCTBA JOCTYITHBI
JUIs perakTupoBanus Ha Bkiajake General (O6uue) u Actions ([Jeiictus). Ha Brnaake Transitions ( /7epexoost ) MOXHO
OIIPE/IeIIATh M PEIaKTUPOBATh nepex00bl, KOTOPBIE BXOIAT M BBIXOAAT U3 paccMaTpuBaeMoro coctostHus. [locnenuss
BKiIaaka Swimlanes (Joposxku) cIy>KuT i cnenudUKaiy J0poKeK, KOTopble, B KOHTeKcTe si3bika UML, onpenernstores
UL IRArPaMMBbl ICATEIbHOCTH.

Jo6asneHne nepexona M pelakTHPOBAaHHE €TO CBOMCTB

st 1o6aBIeHUs nepexoda MeX Ly ABYMsI COCMOSHUSIMY HYKHO C TIOMOIIBIO JICBO# KHOIKU MBI HaXaTh KHOTKY C
U300pakeHUEM nepexood Ha CIeUaIbHOU TAHEIH HHCTPYMEHTOB, OTITYCTHUTH JICBYIO KHOTIKY MBIIIH, IEIKHYTh JICBOU
KHOITKOW MBIIIH Ha W300paKEHHH UCXOIHOTO COCTOSIHUSI HA TUarpaMMe U OTIYCTUTh €€ Ha U300paKSHUH LIEJIEBOr0
cocTosiHus. B pesynbTare 3TUX ASHCTBUIT HA JUarpaMMe MOSIBUTCS H300paKeHUe nepexodd, COSANHSIONIETO 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

[Tocne no6aBneHus nepexoda Ha AUATPAMMY COCIMOSHUL MOXKHO OTKPBITh OUAI02060€ OKHO €TI0 CBOWCTB U
crenuQUIIPOBaTh JOTIOJIHUTEIbHBIE CBOWCTBA, JOCTYITHBIE HA COOTBETCTBYIOIIMX BKIaAKax (puc. 9.6). Cienyer oOpaTuth
BHUMaHHE Ha JiBe TepBble cTpoku Bkiaaku Detail (IToapo6HO), KOTOpbIE NpeNCTaBIAI0TCS Hanboee BaXKHbIMU U3
CBOHCTB nepexooa. Ilepoe nozre 6600a Guard Condition ciy:xut asst 3aIaHusl CHLOPOICEE020 YC106USL, KOTOPOE
oIpeieNsieT MpaBuiIo cpabaThIBaHUs COOTBETCTBYIOIIETO nepexoda. Bo BTopoM none 66oda AcCtion MOKHO
crenuUIUpPOBaTh deticmeaue, KOMopoe Npoucxooum npu cpabamoléanuy nepexoda 1o Toro, Kak MoJieJIMpyeMast 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
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Puc. 9.6. /TnanoroBoe okHO crnenu(HKalK CBOMCTB Iepexoa, OTKpbiToe Ha Bkiaake Detail (IToxpoOHO)

[Tpu HEOOXOAMMOCTH MOXKHO OIIPEIETUTH COOOIIEHUE O COOBITHH, IPOUCXOSIIEM IPH CPabaTHIBAHUU HEPEX00d, a TAKKE
BH3YaJIN3UPOBATh BIOXKEHHOCTb COCIMOAHUL U TIOJKITIOUYUTD UCTOPUIO OTJCIBHBIX COCTNOAHUL

OxoHYaTeIIbHOE MOCTPOCHUC AHUArpaMMBbl COCTOSIHUI MOACIN OaHKoMara

I[J'I?[ 3aBCPHICHUA MOCTPOCHU AUATrPAMMBI COCMOsIHULL paccMaTpuBacMoro npumepa CIeayeT OrnMCaHHbIM BbIIIC CIIoco0ooM
,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, Oxxuganue BeIOopa
knueHTa, O6paboTka 3armpoca Ha CHsATHE Haju4HbIX, OO0paboTKa 3anpoca Ha MoJlydeHue ClpaBky, Beinaya
Hanu4uHbIX, [leuats, Bo3BpaT kapTouku, 3aBepiiieHre TpaH3aKIUU U GUHATBHOE COCMOsIHUE.

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

KapTouku K cocmosanuro Oxuganue seoja [IMH-kona.

3. Hobasuts nepexoo: IIMH-kox BBeAeH, HaNIpaBICHHEIH 0T cocmosanus Oxunanue BBoxa [TMH-
Koja k cocmosinuto Ilposepka I[TMH-kona.

4, J106aBUTh nepexod: OTMEHa TPaH3aKIUK, HAMIPABJICHHBIN OT cocmosnusa Oxunanne BBoaa [TMH-
KOJia K cocmosiHuto Bo3BpaT KapTOUKH.

5. Jlo6aBuTh nepexod co cmopodicesvim ycaosuem. [ITMH-ko BepHBI ]|, HanpaBleHHBINH 0T cocmosanus TIpoBepka
I[MNH-koxa x cocmosanuro Oxuaanue BEIOOPA KIIUEHTA.

6. Jo6aBuTh nepexood co cmopoaicesvim yciosuem. [IIMH-kox HeBepHBIii], HarIpaBiIeHHbIH 0T cocmosnus I1poBepka
[MNH-koxa k cocmosanuro Oxuaanue Beoga [IMH-koqa.

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

oT cocmosanus Tposepka [TMH-kona x cocmosnuio 3aBepiienne Tpan3akiuu. st 3ananus deicmeust Ha OAHHOM
nepexooe clielyeT BBECTH TEKCT KOH(HUCKALMs KapTouku B moje Beoga Action ([eiicTue) Ha Briaake Detail (Iloapo6HO)
OKHa crieru(puKauy CBOWCTB JaHHOTO nepexooda (puc. 9.7).
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Puc. 9.7. InanoroBoe oKHO crienn()UKAIINH CBOMCTB IIepexoia TPH HeyJaud IpH 3aJaHUH JCHCTBUS Ha TIepexo/ie

JIJ'ISI MPOAOJIKCHUS MMOCTPOCHUA AUarpaMMbl cocmosiHuil CJICAYCT BBINOJHUTD CJICAYIOINC JIEUCTBUS:

8. J06aBUTE nepexod: BEIOOP CYMMBL CO CIIOPOJCEbIM YCOGUeM: [CyMMa BBECHA ], HallpaBICHHBIN

oT cocmosnus Ox)unanue BIOOpa KIMeHTa K cocmosanuto O0paboTKa 3ampoca Ha CHATHES HATMIHBIX.

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

KIHeHTa K cocmosanuto O0paboTKa 3anpoca Ha MOJy4eHHE CIIPaBKH.

10. Jl06aBUTE nepexod: OTMEHA TPaH3aKLUH, HAIIPABJICHHBII OT cocmosanua OxunaHue BeIoopa

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 cmopoicedulm yciosuem: [KpEIUT IPEBHIIICH| C delicmauem Ha nepexode CoOOIICHNE,
HaIpaBJICHHBIH 0T cocmosnuss O6paboTKa 3anpoca Ha CHATHE HATUYHBIX K cocmosanuio Bo3Bpat kKapTOUKH.

13. J06aBUTE nepexod: HATUYHBIE BBLAAHEL CO COPOX#CEbIM YCI08UeM: [BbIOpaHa IledaTh YeKa], HallpaBJICHHBIH

0T cocmosnus Belgaya HaMUUHBIX K cocmoanuio Iledats.

14. J06aBUTE nepexod: HAJTUYHBIE BBIAAHBI CO CHIOPONCEGbIM YCI0GUeM: [TTeuaTh YeKa He BEIOpaHa], HarpaBJIeHHbIH
0T cocmosiHus Bpiaya HaMMYHBIX K cocmosanuio Bo3Bpar KapTOUKH.

15. JobaBuTh nepexoo: cipaBka cOpMHpOBaHa, HAPABICHHBIN OT cocmosinus OOpadoTKa 3ampoca Ha MOTydYCHHE
CHPaBKH K cocmosinuio [ledarts.

16. Jl06aBUTE nepexod: neyaTh 3aKOHYEHA, HAIPaBIEHHBIN 0T cocmosanus IledaTs kK cocmoanuio Bo3BpaT KapTOUKH.
17. Jlo6aBUTh nepexod: KapTouKa BO3BpAIeHa, HAIPABICHHBII OT cocmosinus Bo3Bpat

KapTO4YKU K COCMOAHUIO 3aB€pIII€HI/IC TpaH3aKIUH.

18. Jlo6aBUTE nepexoo: TpaH3aKLKUs 3aBeplIeHa, HAIIPABIEHHBIH OT cocmosnusa 3aBepIieHne
TpaH3aKIMHU K cocmosanuio OXunaHue KapTOuKy.

19. J106aBUTh nepexod, HaNIPaBICHHBIN OT cocmosinusa OXuaanne KapTOuKd K QUHATBHOMY COCIOSHUIO.

Juazpamma cocmosnuil U1 paccMaTpuBaeMoil Mozenu 6aHkomaTa OyaeT uMeTh cleayromui Bua (puc. 9.8).
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Puc. 9.8. OkoHYaTeNBHBIA BUJI AUArpaMMbl COCTOSTHUHN JUIE MOAEIMPOBAHUS MTOBEACHUs OaHKOMaTa

CrietyeT 3aMeTHTb, YTO B pa3pabaThiBaeMOil MO Quaspamma cocmosiHuil ABISICTCS €IUHCTBEHHOM U ONUCHIBAET
MOBEJICHUE CUCTEMBI yIIpaBIeHHs 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 SBIeTCsl HeoOX0JUMOIt ISk TeHepaliy porpaMMHOro koja. Iloatomy B ciaydae 1yOaupoBaHHs
uH(pOpManuY, IPEACTaBICHHON Ha AUarpaMMax KOOIEpalluy U MOCIeJ0BaTeIbHOCTH, Pa3padoTKy AUarpaMMbl COCTHOAHUIL,
0COOEHHO B YCIIOBHUSIX Ae(hHINTa BPEMEHH, OTIYIIEHHOTO Ha BHIIOJIHEHHE IPOEKTA, HHOTAA OMYCKAIOT.

J'Ia60paTopHa;1 pa60Ta 19. Pa3pa60TKa JIMarpaMMEbl ASATeIbHOCTH U PEIAKTHPOBAHKME CBOMCTB €€ DJIEMEHTOB.

OcobenHocT pa3paboTKu quarpaMMel festeabHocT B cpesie IBM Rational Rose 2003

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

PEKOMEHIAINH 10 TTOCTPOSHHIO AUArpaMMBbl desimenbHocmu OblI paccMoTpeHs! B Jtekiun 11 kypca "OcHOBBI 06bexmuo-
opueHmuposanno2o mooeauposanus B Horauuu UML". [Ins Toro 4ro0bI MOCTPOUTH JMArpaMMy 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:

° [IlenxkHyTh Ha KHOTIKE C M300pKEHUEM OUacpamMMmbvl COCOSHUL HA CMAHOAPMHOU NAHeAU UHCIPYMEHMO08, TIOCIIe
Yero cieayeT BIOpaTh Mpe/ICTaBICHHE U THII pa3padaThiBaeMOil AUarpaMMel - AUarpamma 0esmenbHOCmu.

° Beirenuts norudeckoe npenacrasienue ( Logical View ) wmu npesicraBienue BapuanToB ucnosb3oBanus ( Use
Case View ) B Gpay3sepe IPOCKTa ¥ BHIIOJIHUTH ONEPALHIO KOHTEKCTHOro MeHio: New ~ Activity

Diagram (Hosas —* JluarpamMma desmenvrocmu ).

° PackpsiTh noruueckoe npeacrasienue ( Logical View ) B Gpay3epe nmpoekTa u BBIJIEIUTH pACCMATPUBACMBbIi
KJIACC, ONnepayulo Kiaccd, NakeT, Wi PacKpbITh NPEICTABICHHE BapuaHToB ucnob3oBanus ( Use Case View ) u BoiOpaTh


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 HCIIONB30BAHHS, IIOCIC YErO BHIIONHHTE ONEPALMIO KOHTCKCTHOTO MeHio: New 7 Activity

Diagram (Hosas " Jluarpamma desimensHocmu ).

° BBIIOTHATE ONEPALHIO TIABHOTO MeHIo: Browse ~* State Machine Diagram (O630p ™ JImarpamma
COCTOSIHHMIA), TTOCJTE CIIEMYET Yero BEIOPATh TPECTABICHNE U THII pa3pabaTsiBaeMOi qHarpamMMBI -

JMarpamMMa 0esmenbHOCmu.

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

JUCOM HATPAMMEBI desmenbHoCmuy U CISHUANIBHAS NaHeNb UHCTNPYMEHMO8, COJleprKallias KHOIIKH ¢ H300paKeHHEeM
rpadu4ecKux 3JeMeHTOB, HEOOXOIUMBIX JUIsl pa3paOboTKu AuarpaMmsl oesmensrocmu (tabm. 10.1). HasnaueHune oTnensHbIX
KHOIIOK [TAHEJIN MOKHO Y3HATh M3 BCIUIBIBAIOIIUX ITOJICKA30K.

Tabmmma 10.1. HazHaueHre KHOIOK CIIeNHAIbHON TAHETM HHCTPYMEHTOB IHATPAMMEI IS TeIbHOCTH

I'padpuueckoe BenubiBaromas
Ha3HauyeHHne KHONKHU
u3o0pakeHue NMoJCKAa3Ka
[ Selection Tool IMpeBpamiaer u306paskeHre Kypcopa B GOpMY CTPEIKH ISt TIOCIEAYIOIIETO
BBIJICTICHUS SJIEMEHTOB Ha MarpamMmme
AR Text Box JobasnseT Ha THarpaMMy TEKCTOBYIO 00JIaCTh
= Note HoGapiseT Ha IuarpaMMy pUMEYaHue

Anchor Note to Item  lo6aBisieT Ha quarpaMMy CBsI3b IPUMEUYAHUS C COOTBETCTBYIOIIUM
: rpaduueckuM dIEMEHTOM AUarpaMMBbl

= State HobapiseT Ha AuarpaMMy COCTOSIHUE

= Activity Jo06aBnseT Ha TUarpaMMy OesimebHOCHb

. Start State JobapnseT Ha THarpaMMy Ha4ajabHOE COCTOSHHE

@ End State JobaprnsieT Ha TuarpaMMy KOHEYHOE COCTOSTHUE

A State Transition JlobaBiisieT Ha qUarpaMMy nepexoo

0 Transition to Self Jlo6aBiisieT Ha TUATPaMMYy peieKCUBHbLIL Nepexo0

_ Horizontal Jlo6aBnsieT Ha TuarpaMMy FrOPH30HTAIBHO PACIOI0KEHHBIN CHMBOJI
Synchronization CHHXPOHH3ALUH
Vertical Job6asnseT Ha TuarpaMMy BEPTHKAIBHO PACHOI0KEHHBIH CHMBOI
Synchronization CHHXPOHH3ALIUH

& Decision Jlo6aBiseT Ha AUarpaMMy CUMB0 NPUHAMUA peuleHUs TS

IBTEPHATUBHBIX 1€pPex0008

5 Swimlane JloGaBnsieT Ha AUarpaMMmy JIOPOKKY
= Object JoGaBnsieT Ha duaepammy 0b6vexkm (110 YMOTIaHUIO OTCYTCTBYET)
= Object Flow JloGaBisieT Ha qUarpaMMy CTPEIKY HOmokd 00bexknios (TI0 yMOIYAHUIO
OTCYTCTBYET)
2 Business Activity JloGaBiisieT Ha quarpaMMy OU3HEC-AEATENBHOCTD (110 YMOITYaHUIO
OTCYTCTBYET)
By Business Transaction [loGaBJsieT Ha quarpaMMy OM3HEC-TPaH3aKIHIO (110 YMOJTYAHUIO

OTCYTCTBYET)



Kak BumHO U3 3TOM TaGJ’II/IHH, 10 YMOJMaHHUIO Ha MMaHEIN 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 CHOCO6OM, KOTOpHﬁ OBLI OIIUCAH paHee.

Jnst pa3pabaTbIiBaeMOro MpoeKTa CUCTEMBI YIpaBlieHNs 0aHKOMAaTOM Quazpamma O0esimenbHoChiy OTIMCHIBAET
MOCJICIOBATEILHOCTD JICUCTBHI KIIMECHTA MPH UCIOIB30BaHUH OaHKoMaTa. J{J1sl y1o0CcTBa MOYKHO BKJIFOUUTH ITY AUATPAMMY
B JIOTUYECKOE npedcmasgierue, Ui 4ero HeobXoquMo B Opay3epe MpoeKTa BBACTUTH oruueckoe npedcmasienue ( Logical
View ) i BBIIOHHTE OIEpAIHIo KOHTEKCTHOro menio: New 7 Activity

Diagram (Hoas —* Huazpamma deamenvrnocmu ). [lponomxkas pa3pabOTKy POEKTA 10 MOJCTHPOBAHHIO CHCTEMBI
yrpaByicHUs] 0aHKOMATOM, MO>KHO MPUCTYIUTH K pa3pab0TKe HOBOW AHarpaMMmel oesmenvHocmu. C 3TOH LEeNbIo it
JAarpaMMBbl OesimelbHOCmy MOJIey OaHkoMara 3aaaauM ums Jluarpamma oesmenvrocmu ATM, a B cekimio ee
JOKYMEHTAIMU BBEJEM TEKCT "Juacpamma desimenbHOCHU ONHUCHIBACT I10CIIEI0BATEIBHOCTh 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
IIEJIKHYTh JIEBOM KHOTIKOM MBIIIIN Ha CBOOOIHOM MECTe pabouezo aucma auarpaMmel. Ha quarpamme mosiBUTCSE
H300paXKeHHe desmenbHocmu ¢ MapKepaMu M3MEHEHHS €ro TeOMETPUUECKAX Pa3MEPOB U TPEIIOKEHHBIM CPEeIOi

HAMEHEM 710 YMOTUYAHUIO, KOTOPOE Pa3spaboOTUHKy CIEAyeT H3MEHHUTE. J00aBUTE desmebocms Ha THarpaMMy MOKHO
TaKXKe C IOMOIIBIO onepayuu TIaBHOTO MeHio: T00I1S —* Create —* Activity wu ¢

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

B pesynbraTe 3THX AeiicTBUIA Ha AMarpaMMe MOSBUTCS H300paxeHue desmenvhocmu ¢ uMeneM NewActivity,
IpeUIoAKEHHOE IPOrpaMMoi 7o yMonuanuio. Hauunas nocTpoeHue nuarpaMmel desmenbHocmy MO OaHKoMaTa, Iy
TIepBoit moOaBIeHHON desmenvHocmu 3amaauM uMs BeraButh kaptouky (puc. 10.1).
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Puc. 10.1. [Ilnarpamma IesTENbHOCTH MOCIe T00aBICHUS HAa Hee AeITeNbHOCTH BCTaBUTh KapTOUKy

Tlocne }IOGaBHeHI/IH OdesimenbHOCMU Ha auarpammy OesimenbHOCIU MOYXHO OTKPBITH ouanoe060e OKHo CHeHH(i)I/IKaHI/II/I (S5

CBOﬁCTB 1 OMPCACIIUTD AJOIMMOJTHUTCIbHBIC CBOﬁCTBa ()eﬂmeﬂbiwcmu, JAOCTYIIHBIC Ha COOTBETCTBYIOIIUX BKJIAJKaX (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 crienu(pUKaluy CBOUCTB AEATEIBHOCTH

[pu aTOM 115 OesimenbHOCmU CTAHOBATCS TOCTYIHBIMU JJIs BBIOOpA ABa cTepeotuna: Business Activity (busnec-
Oesmenvrocmy) 1 Business Transaction (BusHec-TpaH3akLus), KOTOPEIE IMEIOT COOCTBEHHOE rpaduieckoe H300paxkeHne
(cM. tabm. 10.1). Ha Briaaake Transitions ( Ilepexooet ) okHa crieliu)UKaIMH CBOMCTB 0esmelbHOCHY MOKHO OTIPEIeIISATh
U PEIaKTHPOBATH nepexodbl, KOTOPBIE BXOAAT U BBIXOMIAT U3 paccMaTrpuBaeMoit desmenvrnocmu. Tlocnenuss

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

paccMmarpuBaeMas OesimenbHOCHLb.

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, @ BHYTPECHHSSA OesmeibHOCHb CITy)KUT IMEHEM COOCTBEHHO OesmenbHOChU, TIOMEIaeMoil Ha

nuarpammy oesmenvrocmu. [1o3ToMy Ut Oeamensrocmu BO N30exKaHNE HEJOPA3yMEHHH Ty4Ile OCTaBUTh ATy BKIAIKY
IIyCTOH.

I[O6aBJ'IeHI/Ie nepexonaa v peAaKTUPOBAHUC €TO CBOICTB

I[O6aBJ'ICHI/Ie nepexoda Ha [uarpammy OdesimeibHocmu TIOJIHOCTHIO aHAJIOTMYHO AuarpaMmme COCTOSIHUI. A HMCHHO, IJIA
)Z[O6aBJ'I6HI/I$I nepexoda MCXKIY ABYMSA oesimenbHOCmAMU HY>KHO € TOMOIIIBIO JICBOM KHOIIKHM MBIIIIH HaKaTh KHOIIKY C
I/I306pa>KeHI/ICM nepexoc)a Ha CHCHHaﬂLHOﬁ MaHeJIn MHCTPYMCHTOB, OTITYCTUTD JIEBYIO KHOIIKY MBIIIH, HICJIKHYTb JIeBOI
KHOIIKOM MBIIIH Ha I/I306pa)KeHI/II/I I/ICXOZ[HOﬁ OdesimelbHOCMU Ha AuarpaMme 1 OTIIyCTUTL €€ Ha I/I306pa)K€HI/II/I

LeJIEBOI Odessmenvrocmu. B PEIYIbTATE ITUX I[eﬁCTBHﬁ Ha AuarpamMme 1nosiBUTCA I/I306pa)KCHI/IC 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 cocmosiuil TIOTBITKA T00aBUTh HAYAIBHOE
COCTOSIHHE HA IUATPAMMY OesimelbHOCHY C TIOMOIIBIO KHOIKH CIICIIMATBHON MAHEH HHCTPYMEHTOB OKaKeTCs
6esycnemHoi. B atoMm ciiydae npoepamma IBM Rational Rose 2003 dukcupyer Hain4ue B MOACIH HAYaIbHOTO COCTOSIHUS
M HE TI03BOJIUT J00ABUTH €70 C TIOMOIIBIO COOTBETCTBYIOIIEH KHOIIKH Ha pa3pabaThiBaeMble Oudepammbl

CcoOCMOosHUIL WA Jesimenbiocmit. PEITE TaHHYIO0 TIPOOIEMY MOXKHO TI0CPEACTBOM TIEPETACKMBAHHUS C TOMOIIBIO MBIIITH
HAaYaJIBLHOTO COCTOSHUSA U3 Opay3epa MpoeKTa Ha JI00YI0 U3 BHOBB pa3pabaThiBAEMbIX JHATPAMM.

[Nocne nobaBneHuns nepexoda Ha IUATPAMMY OesimeabHOCMU CTAHOBSITCS IOCTYITHBIMU JUISl PEAaKTHPOBAHMSI €T0 CBONCTBA B
crenuaibHOM AnaioroBoM okHe (puc. 10.3), KOTopoe MOXKHO OTKPBITh 70 JBOHHOMY IIETYKY JICBOH KHOIIKOM MBIIIN HA
n300paXEHUN 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 CeayeT IOMHUTD, YTO BCE nepexodsl Ha UarpaMMe OesmeibHOCL SBISETCS
HETPUTTEPHBIMH, T.€. HC UMEIOT UMeH cOoOBITHH. 1o 3TOM puanHe nozte 86oda ¢ meHeM Event (CobOrpiTre) mis

BCEX 1€epex0006 IOIKHO 0CTaBaThes MycThIM. Ho Bce nepexodul, BEIXOASIINE U3 CUMBOI08 BeMBIeHUs. (peulenust), TOTKHBI
HUMETh CImMopodicesvle YCao8usi, KOTopbie crieruduuupyrotes 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 nepexoz)bz. C aToit LEJIbIO CJICAYCT BBINNOJHUTL CICAYIOIHC HeﬁCTBHﬂZ

1. Job6aButh dessmenvrocmu ¢ umenamu: Beecru [TMH-kon, BeibpaTs Tun Tpan3akiuu, Beectu cymmy, [omyunts
CIPaBKy O COCTOSIHUM cueTa, [losyaurs Hannunble, [ToayanTs ek, [Tony4uts kKapTouky u GpHUHAIBLHOE COCTOSHHE.

2. Jlo6aBUTE cume0.16l 6emeaneHus (peuiens), PactioyoRUB UX MEXIy desmenvHocmamu ¢ imeHamu: Beecru [TMH-
Kox ¥ BeiOpats T Tpan3akiuy, Beiopars Tun Tpansakunu u Beectu cymmy, Beectn cymmy u Iosryduts cripaBky o
cocTosiHuu cuera, [lonyunts Hanuusele ¥ [lonyuurts yek, Ilomyunts ek u I[lonyuuts kaprouky. IIpu 3Tom

MOCNEAHUM cumeon peutenus OYAET UCTIONB30BAThCS B KAUECTBE CUMBOJIA COCJUHEHHSI.

3. Jlo6aBuTh nepexod, HarpaBieHHbIN OT deamenvuocmu Bectu [IMH-xon k cumsony peutenus.

4, Jlo6aBuTh nepexood co cmopooicegvim yciosuem’ [IIMH-kox BepHBIi]|, HaNpaBIeHHBIN OT cuMB0IA

peutenus X desmenvrocmu BriOpaTh TN TpaH3akuuu. JJis 3a1aHUs CHOPOICe8020 YCa08us TAHHOTO nepexodd CICAyeT
BBectH TekeT [IMH-ko BepHsiii B mone BBoga Guard Condition ( Cmopoorcesoe ycnosue ) Ha Bknaake Detail (ITonqpo6Ho)
OKHa crieliu(puKauy CBOUCTB JaHHOTO nepexooda (puc. 10.4). IIpu 3TOM TEKCT cmopoaiceso2o ycaosus Cieayer 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 BBINIOJIHUTL CJICAYIOINC JIeUCTBUS:

5. JobaButs nepexoo co cmopooscegvim yeaosuem: [IIMH-kom HeBepHBI]|, HAIPABICHHBIHN OT CcuM801a peuieHus K
CHUMBOJY COSHHEHUS.

6. Jlo6aBUTh nepexoo, HalpaBJICHHBIN OT dessmenbHocnmuy BpIOpaTh THIT TPAH3AKLUH K CUMBOJLY PEUEHUs.

7. Jo6aBHTE nepexoo co cmopoicedvlm yciosuem: [BBIOOP CHATHS CYMMBI| , HATIPABJICHHBIN OT cumMB01a
peuienus K dessmenvrocmu BBecTr cyMmy.

8. Jo6aBuTE nepexoo co cmopoicedvlm ycaosuem: [BRIOOD MOTYICHUS CIIPABKH |, HATIPABICHHBINA OT cUMB01d
pewienusi K dessmenvHocmu I10Ty9UTh CIIPaBKy O COCTOSIHUH CUETA.

9. Jlo6aBUTh nepexoo, HalpaBIICHHBIN OT dessmenbHocnmu BBECTH CYMMY K CUMBOLY peuleHus.

10. J06aBHTE nepexoo co cmopodicevlm yciosuem: [CyMMa He TIPEBBIMIACT Kpeount|, HalpaBICHHBIA OT CUMB0./1d
peuwienus K dessmenvrocmu [10Ty9IUTh HaJTHMYHBIE.

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

12. Jlo6aBuTh nepexoo, HalpaBIIeHHBIN OT desmenvbrHocmu [10ayInTh HATMYHbBIE K CUMBOLY PEULEHUS.

13. Jo6aBHTE nepexod co cmopooicedvlm yciosuem: [BRIOpaHa MeUaTh YeKa |, HaPaBICHHBIH OT cumgona
pewienus X dessmenvrocmu [10TyqIHuTh Yek.

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

15. J106aBUTh nepexod, HANIPaBJICHHBIN OT desmenvhocmu I1oTydnuTh Y€K K CHMBOJY COECIMHEHUSI.

16. Jlo6aBUTh nepexoo, HaNPaBICHHBIN OT desmenvrHocmu [10aydInTh CIpaBKy O COCTOSIHUM CU€Ta K CHMBOITY
COCIMHEHUSI.

17. J106aBUTh nepexod, HaIIPaBJICHHBIN OT CHMBOJIA COSANHEHHS K desmenvrhocmu [1oTyduTh KapTOUKY.

18. Jlo6aBuUTh nepexoo, HaNPaBICHHBIN OT desmenvrHocmy [1oaydnTh KapTOUKY K PUHAIBHOMY COCTOSHHIO.

TTocTpoenHast TakuM 00pazoM duazpamma oesmenvhocmu OyaeT UMeTh cleaytomui Bua (puc. 10.5).
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Puc. 10.5. OxoHYaTENBbHBIH BUA JUAarPaMMBI AEATSIEHOCTH UTS MOJIENN OaHKOMaTa

Crnemyer 3aMETHTB, YTO B pa3pabaThIBAeMOI MOJIENH Juaepamma oesmenbHoCcmy He ONACHIBACT CUTYANHI0 OJIOKHPOBaHUS
KapTOUYKH MPH TPIKBI HeBepHO BBeneHHOoM [TMH-koe. JJomonHuTh JaHHYI0 qUarpammy desmenbHoCmu, KOTopast
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 ISt
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 OUASPAMMA OeSIMENbHOCHIU SABISIETCS OCHOBHBIM CPEICTBOM
BH3yau3aliuu OU3HEC-TPOIIECCOB B KOHTEKCTe si3bika UML.

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

OcobeHHoCcTH pa3pabOTKU IrarpaMMbl KOMIIOHEHTOB B cpene IBM Rational Rose 2003

Juacpamma KomMnoHenmog CIy>KUT YacTbI0 (PU3NIECKOTO MPEICTABICHIS MOJICIH, UTPAaeT BAKHYIO POJIb B TIPOIIECCe
OOAII u sBisieTcst HEOOXOIMMOM I TeHEepanny IIporpaMMHOro koja. O0Iue peKoOMEHIalMU /10 TOCTPOSHHIO
JUarpaMMbl KOMIOHEeHMO08 OB paCCMOTPEHBI B JIEKITUH 12 Kypca "OCHOBBI 00beKmMHO-0PUESHIMUPOBAHHO20
modenupoganus B HoTamu UML". s pa3paboTku AuarpaMm KomMnoHenmog B Opaysepe MpoeKkTa MpegHasHaueHO
OTACNBHOE npedcmasierue komnonenmog (Component View ), B KOTOPOM yKe COACPKUTCS OUASPAMMA KOMAOHEHMOG C
MYCTBIM COJICPKAaHHEM U UMEHeM no ymondanuto Main (I'naBHas).

AKTI/IBI/ISaHI/IH JuarpaMMbl KOMNOHERMO6 MOXET OBITH BBIIIOJIHEHA OIHUM U3 CIICAYIOIINX CII0CO0O0B:

° [enkHYTh Ha KHOIIKE C U300pKEHUEM JIUATrPAMMBl KOMHOHEHMOE Ha CMAHOAPMHOU NAHEAU UHCIMPYMEHMO8.
° PackpbITh IpecTaBieHne komnonenmos B opaysepe ( Component View ) i ABax /bl IIEIKHYTh HA
muktorpamme Main (I'naBuas).

° Uepes myHKT MeHIO Browse — Component Diagram (bpayzep — JluarpaMma KoMNROHEeHmos ).



B pe3ynbTaTe BBIIOIHEHHS 9THX ACHCTBHII NOSABISETCS HOBOE OKHO C YUCTBIM pabouum
JUCMOM JUATPAMMBl KOMNOHEH!MO8 U CIIELUAIIbHASL NaAHelb UHCIMPYMEHMOo8, CoJeprKallas KHOIKH ¢ U300paXKeHHeM
rpadu4ecKux NPUMUTHBOB, HEOOXOIUMBIX JUIsl pa3pabOTKH AUarpaMmbl Komnounenmog (tadmn. 12.1).

k

AL

Ta6nnua 12.1. Ha3HaueHne KHOIIOK creuuaIbHON MaHeIn HHCTPYMEHTOB JAWarpaMMbl KOMIIOHCHTOB

I'padpuueckoe BenubiBaromas

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 nzobpakeHune Kypcopa B GopMy CTPEIKH IS

MOCJICAYIOMICTO BbIACICHUA 3JICMCHTOB Ha AUarpaMmme

JobasnseT Ha THarpaMMy TEKCTOBYIO 00JIacTh

JobaBnseT Ha qUarpaMMy IpUMEdaHHe

Jlo6aBnseT Ha qUarpaMMy CBsI3b IPUMEUYAHUS C COOTBETCTBYIOIIUM

rpadUUeCKUM 3IEMEHTOM THATPAMMBI

HO6aBJ’I$ICT Ha quarpaMMy KOMNoHernm

JobasmnsieT Ha duazpammy naxkem

I[O6aBJ'I$ICT Ha quarpaMmMy OTHOHICHHC 3aBUCUMOCTH

JloGaBnseT Ha AuarpaMMy criel(UKaINIO ITOAIPOTrPaMMEI

Jlo6aBnseT Ha qUarpaMMy TeJo ITOANPOTPaMMEI

Jo6aBnseT Ha AUarpaMMy IJIaBHYIO IIPOrpaMMy

JlobGaBnsieT Ha AUarpaMMmy crneyugukayuo nakema

HO6aBJ’I$IGT Ha auarpamMmy TeJio MaKeTa

JlobaBiisieT Ha TUarpaMMy Crelu(UKaIUIo 3a1a49n

JobaBnsieT Ha AUarpaMMmy Tejo 3aJauu

Jo6apnseT Ha TMarpaMMy THIIOBYIO TTOAIIPOTPAMMBI(TI0 YMOTYaHHIO

OTCYTCTBYET)

Job6asnseT Ha TuarpaMMy THUIIOBOH MMakeT (10 YMOIYaHHUIO OTCYTCTBYET)

JobasnseT Ha nuarpaMMy 6a3y JaHHBIX (II0 YMOJYaHUIO OTCYTCTBYET)

Kax BuHO U3 3TON TaOIUIBI, 70 YMOTYAHUIO HA TIAHETTH HHCTPYMEHTOB OTCYTCTBYIOT TOJBKO TPU TpadUIeCcKUX JIEeMEHTa
13 PACCMOTPEHHBIX paHee JIEMEHTOB AUarpaMMbl KOMHOHEHMOG, @ UMEHHO - KHOIIKH C MTUKTOrpaMMaMH TUIIOBOM
MTOIIPOTPAMMBI, THITOBOTO TIAKETa M 6a3b! OaHHbIX. [Ipr HEOOXOTUMOCTH NX MOKHO J00AaBUTh Ha CIIEHAIBHYIO MTaHETh
JIHarpaMMBbl KOMNOHEHMAa CTAaHAAPTHBIM CIIOCOOOM.

Ilpoepamma |BM Rational Rose 2003 ue noaaepxuBaeT rpadhuuecKkue cmepeomunsi, pACCMOTPEHHbIC B JeKuu 12 Kypca
"OCHOBBI 00bEKMHO-0PUEHMUPOBAHHO20 MoOderuposanus B Hotarmu UML", u npemiaraet yeaviil psij
COOCTBEHHBIX cmepeomunos. I padudeckoe H300paKEHUE ITUX CHEPEOmuUno8 U NX KpaTKasi XapakTepUCTUKA [TPUBOJISITCS B



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

Tabmmma 12.2. I'padudeckoe n300paxkeHUe cmepeomunos KOMNOHeHmos N UX XapakTePUCTHKA

I'paduueckoe nzodpakenue u

HaszBanmue crepeorumna XapaKTepI/ICTI/IKa CTepeoTUuIIa Komnonernma
HMA 110 YMOJTYAHUTIO

Subprogram Specification Crienndukanust noanporpammbl. CORepKUT onucanue

MNewsubprogsSpec »
nepemeHHbIX, TPOLeRyp U QyHKINH U HE COACPIKUT
OTIpeJIeJIEHNH K1accoB

NewSubprogBody Subprogram Body Tesno moanporpammbl. CONEPKAT peaTn3amuio Mporeayp 1

(GyHKUMH, He OTHOCSIINXCA K KAKIM-TO KJaccaM, IIPH 3TOM He
COZIEPKUT ONPEIETCHUIN KJIACCOB UM pealln3aluil onepannii
JPYTHUX KJIaCcCOB

MewhdainSubprog Main Program I'naBHast nporpamma. Peanuzyer 6a30Byo JIOTHKY pabOTHI
IpOrpaMMHOTO NPUJIOKCHHUA U COACPIKUT CCHIJIKHA Ha
IPYTHE KOMROHEHMbL MOJISITH

MNewFackageSpec Package Specification Cneyugurayus naxkema. COJIepKUT ONpe/ieieHre Kiacca, ero
arpuOyTOB ¥ omNepaluii. B s3bIKe POrpaMMHpPOBAHHS

C++ cneyughuxayuu nakema cOOTBETCTBYET OTACIBHBIN (aiii ¢
pacupenuem "h"

o

MNewPackageBody Package Body Teno makera. COAEPIKUT KOJ| pean3alivu onepayuii kiacca. B
sI3bIKE IIporpammupoBanus C++ cneyuguxayuu
nakema COOTBETCTBYET OTIENbHBIN (aiin ¢ pacmmpeHueM "cpp'

NGWTEISHSDBC Task Specification Crneunduranus 3aga4i. MOKET COAEpKaTh ONpeIeIeHIe
KJ1acca, €ro arpubyToB M OIEPALMii, KOTOPBIE MPEAIONATAETCs
HCIIONB30BATh B HE3aBUCUMOM NOMOKE YAPAGLCHUS.

B



NewTaskBody Task Body Teno 3amaun. MoxxeT coepkaTh peai3aiuio onepayuil
Klaced, KOTOPbIe UMCIOT HE3aBUCHMBbIH TIOTOK YIIPABICHHS.

. Generic Subprogram Tumnosas nognporpamma. COAEPKUT OnuUcanie nepemenHlx,
MNewGenericSubprog prog Anporpav Aep P
npouenyp ¥ PyHKLHUA, KOTOPBIE MOTYT OBITH MCIIOJIB30BAHEI B
' HECKOJILKUX TPOTPAMMHBIX MPUIOKEHUAX. [Ipr 5TOM TUIOBas
MOATPOTpaMMa He COICPKHUT OTPEIEIICHUH KITaccoB

-
1
1
'
1
1
1
'
1
1
1

MNewGenericPackage Generic Package Tunosoii naket. Comep XUt onpenenaeHue Kiacca, ero
e aTpuOyTOB U Oomepanuii, KOTOPOE MOXKET OBITh NCIIOIF30BAaHO B
HECKOJIBKUX IPOrPAMMHBIX MPUIIOKEHUAX

Database baza nanubix. ComepXuT onpeeaeHne OAHOTO WK
HECKOJIBKUX KJIACCOB, UX aTpUOYTOB U, BO3MOXKHO, OIIEpaLnii.
HpI/I 9TOM COOTBETCTBYIOIIHC KJIACCBI MOT'YT 6I>ITI) pcajin30BaHbl
B (popMe OIHOM MITH HECKOIBKUX Ta0IuIl 0a3bl JaHHBIX

Mewsubprogspec

Hcnons3oBaHme paCCMOTPEHHBIX C/Mepeomunog CymecTBEHHO YBEIMIMBAIOT HATJIAJHOCTh IPa)MuecKoOro MpeICTaBICHUS
JuarpaMMbl KOMHOHEHMO0E U NO3BOJIIIOT apXUTEKTOPY YTOUHUTh XapakTep pealu3alluid MOJEIM IIPOrPaMMUCTOM Ha
BBIOPAHHOM SI3BIKE MIPOTPAMMHPOBAHUS.

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

Jist n0GaBIICHUS] KOMINOHEeHMA Ha AUATPAMMY KOMROHEHN06 HY)KHO C TOMOIIBIO JIEBOW KHOIIKH MBIIIH HAXATh KHOIIKY C
H300paKEHUEM [TUKTOTPAMMBI KOMHOHEHMA HA CTICIUAILHOM MaHEIN HHCTPYMEHTOB, OTITYCTHUTH JICBYIO KHOIKY MBIIIN U
HIENKHYTh JIEBOH KHOMKOM MBIIIK HAa CBOOOJHOM MecTe pabodvero Jucra auarpaMmbl. Jl00aBUTh KOMIOHeHm Ha HarpaMmmy
MOJKHO TaK)Xe C MOMOIIIBIO onepayuu TIaBHOTO Merio: T00ls —* Create Component umu ¢

TIOMOILBIO Onepayuu KOHTEKCTHOro menio: New ~2  Component, mpeaBapuTeIbHO

BBIJICIINB npedcmaesienue KOMnoHenmog B Opaysepe npoeKTa.

B pesynprarte 3THX ASHCTBHI Ha JUarpaMMe MOSBUTCA H300pAKEHUE KOMNOHEeHma ¢ MapKepaMu U3MEHEHHS ero
TEeOMETPHUUECKUX PA3MEPOB U MPEUIOKEHHBIM CPEA0 IMEHEM 710 YMOITYaHUIO, KOTOPOE pa3paboTUNKy CIIeAyeT N3MEHUTD.
ITponomkast pa3pabOTKy MOAENN CUCTEMBI YIPaBICHUSI 0aHKOMATOM, IIOCTPOUM JUIsl HEE TUarpaMMmy komnonenmog. C 3Toi
LENTBI0 N3MEHUM UM TMarpaMMBl, TIPEUIOKEHHOE #o yMoI4aHuto Main, Ha Juazpamma komnonenmos ATM, a nist
MEePBOro 00aBICHHOTO 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 OTIPEeIIUTh Pa3INIHbIC CBOMCTBA, TAKHE KaK CTEPEOTHII, A3bIK NPOSPAMMUPOBAHUS,
JIeKIapaluu, peaan3yeMble Kiaaccel. PegakTupoBaHue 3THX CBOMCTB AJIS IPOU3BOJIIBHOTO KOMIOHEHMA 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. [luanoroBoe oKHO crienupuKanuu CBOMCTB koMmrnoHeHTa MainATM.exe

B wactHocTH, U151 KoMnonenma MainATM.exe MoxxHO BeIOpaTh crepeoTun <<EXE>> n3 npeangaraeMoro BIOKEHHOTO
CIIHCKA, TOCKOJIBKY IPUMEHUTEINIBLHO K pa3pabaThiBaeMOil MOIENH IIPEIIoIaraeTcs pealn3auus 3TOr0 KOMROHeHma B
bopme ucnoaIMOTO (aiina. [Tpu 3Tom Ha BRinanke Realizes (Peanusyer) comepxarcst Bce KIacChl, BKIIOYas  aKTEPOB,
KOTOpBIC HA JJAHHBIH MOMEHT IPUCYTCTBYIOT B Mozenu (puc. 12.3). Cienyer 3aMETHTh, YTO KIAacChl OYAyT NOKa3aHbl B TOM
OKHe TOJIbKO Tipu BbIOpanHOM cBoiictBe Show all classes (IToka3ats Bce kiacchr).



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 mo0aBisieMbIX Ha AHATPAMMY KOMHOHEHMO8 B KAUeCTBE S3bIKa
peanu3aiyy UCIIONb3yeTcs A3bIK aHaIN3a, KOTOPBINA B MOCIEICTBUU CIEAYET U3MEHUTD Ha TOT A3bIK NPOSPAMMUPOBAHUSL,
KOTOPBII TpeanoaaraeTcs HCIoJIb30BaTh I HANMCaHUA MPOTpaMMHOT0 Koa. B nanbHeiimem npu renepanuu
MIPOTrPaMMHOTO K0Jja He00X0IMMO OYyZIeT JIOMOTHNUTEIBHO BEIOPATh T€ KIIACChl, KOTOPBIE PEaln3yeT TOT HIIH

uHOU Komnonenm Monend. Ilpoepamma |BM Rational Rose 2003 monmep:xuBaeT BO3MOXXHOCTh UCIOIB30BaHUS Pa3IMIHBIX
SI3BIKOB TIPOTPAMMHUPOBAHUS JJISl PEIN3aLN Pa3JINIHBIX KOMNOHEHNMO8 MOICIIH.

Jlo6aBiieH1e OTHOILEHHS 3aBUCUMOCTH U PEIaKTHPOBAHHE €ro CBOMCTB

JloGaBiieHre OTHOIICHHMS 3aBUCUMOCTH Ha THarpaMMy KOMNOHEHMO8 aHAIOTHYHO JOOABICHUIO COOTBETCTBYIOIIETO
OTHOIUICHHS Ha AMarpaMMy BapHaHTOB MCIONb30BaHusl. [Ipojomkas pa3paboTky Moienin GaHKoMaTa, Ha

JUarpamMMy KOMHOHeHmMOS TIPEIBAPUTEIIBHO ClieyeT 106aBUTh BTOPOit komnonenm ¢ nmeneM MainBank, ms kotoporo
BBIOpaTh crepeotrn Main Program. [y noOaBiieHus 3aBUCHMOCTH MEXAY ABYMS KOMNOHEHMAMYU HY)KHO C TIOMOLIBIO
JIEBOI KHOITKM MBI HAXATh KHOTIKY ¢ N300pa’keHNEM 3aBUCHMOCTH Ha CIICIIHAIbHON MTaHEeI HHCTPYMEHTOB, OTIYCTHUTh
JIEBYIO KHOIIKY MBIIIIH, IEJKHYThH J€BOH KHOIKOM MBI Ha H300paXKeHUH UCXOTHOTO KOMIOHeHma Ha AuarpaMMe U
OTIIYCTUTh €€ Ha U300paKeHUHU 1IEJIEBOTO KoMnoHenma. B pe3ynpTare 3TUX JEHCTBUI HA TUarpaMMe MOSIBUTCS
n300pakeHHe OTHOILICHHUS 3aBUCUMOCTH B ()OpME ITYHKTUPHOM JIMHUK CO CTPEJIKOM, COeIMHSIONIeH 1Ba

BBIOPAHHBIX KOMNOHEHMA.

[IprMeHUTENBHO K AnarpaMMe KOMIOHeHmMOo8 MOJE OaHKOMaTa pPaCCMOTPEHHBIM CIIOCOOOM CIIELyeT

JI00aBUTH OMHOUEeHUEe 3aBUCAMOCTH OT Komnonenma ¢ nmerem MainATM.exe k komnonenmy ¢ umenem MainBank.
B oononnenue x 3ToMy aist HArNAHOCTH MOXKHO yKa3aTh B (hopMe MPUMEUYaHUH Te KIIacChl MOJIEINH, KOTOPBIE
TIpeATIoJaraeTcs 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, 9TO omHouieHue 3aBucuMocTH B cpene IBM Rational Rose 2003 He nmeeT 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[ 3aBCPHICHUA MOCTPOCHUS UATPAMMBI KOMNOHEHmMO6 pacCMAaTPUBACMOT'0 IpUMEpa CJICAYCT OINMCAHHBIM BBIIIC
CIrocoooM )IO6aBI/ITI> OCTaBIIUECS KoMnoHeHmsl U 3aBUCUMOcTU. C 3To# LCIIBIO CJICAYET BBINNOJHUTD CICAYIOINEC ICHUCTBHS:

1. HobaBuTh Komnorenm ¢ uMeHeM: Y cTpoiicTBa baHkomara, Uit kKotoporo 3anath ctepeorun Task Specification.
2. Jlo6GaBuTh KOoMnonenmsi ¢ UMEHaMH: Y CTPONCTBO uTeHHs KapTouky, Knasuarypa bankomara, [Tpuatep
Bankomara, Dxpan barnkomara, Y CTPOWCTBO BbIJaul HATHYHBIX, JJIs KOTOPBIX 3a1aTh ctepeotun Task Body.

3. Jo6aBuTh 3asucumocms ot komnonenma ¢ umesem MainATM.exe k komnonenmy ¢ UMeHeM Y CTpOHCTBa
bankomara.

4. J106aBuUTh 3a6ucumMocms OT KOMHOHEHMA C UMEHEM Y CTPOMCTBO YTSHUS KAPTOUKHU K KOMNOHEHM) C

nmeneM YcrpolictBa bankomara.

5. Jl06aBuTh 3asucumocms OT Komnonenma c nmeneM KinaBnatrypa bankomara k komnonenmy ¢ nMeHeM Y cTpoiicTBa
bankomara.

6. Jo6aButh 3asucumocms oT komnonenma ¢ nmeHeM IlpuaTep bankoMata k komnonenmy ¢ UMeHeM Y CTPOHCTBA
bankomara.

7. J106aBuTh 3a6ucumocmes OT KOMROHeHma ¢ UMeHeM JKpaH baHkomara Kk komnonenmy ¢ UMEHeM Y CTpOHCTBa
bankomara.

8. J106aBuUTh 3a6ucumMocms OT KOMROHEHMA C AMEHEM Y CTPOMCTBO BbIIAYH HAJUYHBIX K KOMNOHEHM) C

nmeneM YcrpoiictBa bankomara.

TTocTpoeHHast TakuM 00pa3oM Jduaspamma Komnonenmos OyaetT uMeTh clieayromuii Bu (puc. 12.5).
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Puc. 12.5. OxoHUYaTeNbHBIN BU JHarpaMMbl KOMIIOHEHTOB pa3padaThiBaeMOW MOJICNHN YIIPaBICHUS

Crenyet 3aMeTHUTB, YTO pa3iIMuHbIe TpaguiecKue cmepeomunsl KOMIOHEHMOE He OKa3bIBAIOT BIMSHNSA HA 0COOEHHOCTH
reHepaluy nporpaMMHoOro xoza. Ilostomy npu pazpaboTke quarpaMMBbl KOMHOHEHN08 IPUCYTCTBYET HEKOTOpast
HEOJIHO3HAYHOCTh BEIOOPA COOTBETCTBYIOIIUX CIMEPeomunos, CBsI3aHHas ¢ 0OCOOCHHOCTSAMHU NPEANoIaraeMol peanu3anuu
MIPOTrPaMMHOTO TIpHiIokeHus. [Ipu paboTe ¢ quarpaMMoi KomMnoHenmog 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

Jluacpamma pazeepmuléanus SIBISETCS BTOPOH COCTABHOM 4acThIO0 (PM3MYECKOTO PEJICTABICHHS MOACIH 1
paspabaTbIBaeTCs, KaK MPaBWIo, ISl TEPPUTOPHATIBHO PACHIPEICNICHHBIX cucTeM. it pa3spaboTKu duaspamm
KOMNOHeHmos B Opay3epe NPOeKTa MpeHa3HAuCHO OTIeNbHOE npedcmasienue passepteiBanust ( Deployment View ), B
KOTOPOM YK€ COIEPIKUTCS OUaAspamMma pa3eepmuléanisl ¢ MyCTHIM COep)KaHNeM U 0e3 COOCTBEHHOTO UMEHH.

AKTHBH3AIMS OUaepammbl pa3eepmuléanusi MOXKET OBITH BHITIOJHEHA OJJHUM U3 CJIETYIOIIMX CIIOCOOO0B:

. [lenkHyTh HA KHOIKE C H300PAKEHUEM OUASPAMMbL PA3BEPMbIGAHUS HA CIMAHOAPMHOU NAHEAU UHCIPYMEHMOS.
° JIBa)k/Ipl IIEJIKHYTh HA MUKTOrpaMMe npeacTapieHus passepteiBanus ( Deployment View ) B Gpay3sepe npoekra.
) BBINONHATE ONEPALHio IIaBHOro Meno: Browse ~ Deployment Diagram (063op ~* Juacpamvma
Da36epmbl8anusL).

B pesynbTate BBINOIHEHHS 3TUX JACHCTBUI NOSBISETCS HOBOE OKHO C YHCTBIM padoyumM IUCOM OUaepaMMbl
paszéepmuléaHus U CICHIAANBHAS NAHEeIb UHCMPYMEHMO08, COAEPIKaIlas KHOIKH C H300pakeHueM rpaduaecKux
MIPUMHUTHBOB, HEOOXOUMBIX JIJISl pa3pabOTKu duacpammsl pazeepmuisanus (Tadm. 13.1).

Tabmuna 13.1. Ha3HaueHne KHOMOK CIIENMAILHOM MaHeIN HHCTPYMEHTOB AUArpaMMbl pa3BepThIBAHUS

Ha3nayeHne KHONKU
I'papuueckoe BennbiBaromas SHATCHHUE KHO



n306pameﬂue nmoacKa3ska

I Selection Tool [pesparuaer U300pakeHUe Kypcopa B GOpMY CTPENIKH IS OCIEAYIOMIETO
BBIJICJICHUS SJIEMEHTOB 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 U yCmpoucme, uX
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 TIMKTOTPaMMBI TpeOyeMoro ysaa ( npoyeccopa WA ycmpoicmea ) Ha CIIEIHaTbHON MaHEeId HHCTPYMEHTOB,
OTITYCTHUTh JICBYIO KHOIIKY MBIIIU M IIEJIKHYTH JICBOI KHOIIKOH MBIIIY HA CBOOOJAHOM MeCTe paboyero JIMcTa JuarpaMMbl.
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 Opays3epe MpoekTa. AHAJIOTHYHO T00aBUTH yCmpolicmeo Ha IHarpaMMy MOXKHO
TaKXkKe ¢ IOMOIIBIO Onepayuu TIaBHOTO MeHio: T100IS —* Create —" Device wm ¢

TIOMOILIBIO Onepayuu KOHTEKCTHOro menio: New ~7  Device, IpeBapuTENbHO BBIIEIHB npedcmasienue Pa3sBepTHIBAHNS 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
cienyeT u3MeHuTh. [Ipu 3TOM cieayer uMeTh B BHIY, 4To B cpeae IBM Rational Rose 2003 mos mporieccopoM MOHUMAETCst
PECYPCOCMKHIA y3e, a TIOA YCHpPOUCHE0M - HEPECYPCOCMKHH y3er.

[Mpopomxast pa3paboTKy MOJIENIM CUCTEMBI YIIpaBJIeHUs OaHKOMATOM, TIOCTPOUM JIJIsl Hee [uarpammy passepToiBanus. C
9TOH HEJBI0 B Ka4eCTBE IIEPBOTO ¥3/1d BEIOEPEM THII npoyeccop ¥ 3a1aanM eMmy uMs bankomar Nel, ams kotoporo B ¢popme
NpUMEYaHusl yKaxkeM nomeuernoe snavenue. {aopec = yn. CamoBasi, 1.5}. D10 3HaueHue CIyKUT s CICUPUKALIMN
KOHKPETHOT'O ajJjpeca OJJHOTO U3 OaHKOMAaTOB cucTeMsl (puc. 13.1).

JlaGoparopHas pabora 22. OCOOEHHOCTH IeHEPALMH IPOrPAMMHOTO KOJI4.
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Puc. 13.1. Ilnarpamma pa3BepTbiBaHus mociie n06aBienus y3na bankomar Ne 1

JIiist KaXIoro npoyeccopa MOKHO CenuUIUPOBATH PA3IHUHBIC CBONCTBA, TAKME KaK CTCPCOTHII, XapaKTEPUCTHUKY,
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 Briaanke General (O01ue) MOKHO TOJIBKO U3MEHUTh UMSI NPOYeccopd, BBECTH TEKCT CTEPEOTHIIA,
MIPE/I0KEHHbBIH CaMUM Pa3pabOTIMKOM, U TEKCT JJOKyMEHTAIUH, MOSCHSIOMMHA 0COOEHHOCTH (PU3NYECKOTro pa3MeneH s
nmannoro komrnonenTa. Ha sxnanke Detail (IToapo6HO) okHa crienuHKaui CBOUCTB npoyeccopa MOXKHO ONPEICIUTE €ro
XapaKTepUCTHKH, BHIOPATh MPOIECCHl X BapUaAHT 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, TAKUe Kak ero Ovicmpodeticmeue 1 00beM ONIEPaTUBHON MTaMSITH, MOTYT OBITh 3aITUCaHbI B
(dhopMe TekcTa B MHOTOCTpaHHUYHOE nojte ¢ umeHeM Characteristics. B noze Processes (IIporecch) MOXHO 3a1aTh
HEKOTOPBIN MpoIiecc, KOTOPBIH MpeIoaraeTcs pealu3oBaTh Ha JaHHOM npoyeccope. C 3TOH 1eTIbI0 HEOOXOAUMO
BBIMOJIHUTH OTEPalMi0 KOHTEKCTHOTO Merio Insert (BcTaBuTh) U BBECTH TEKCT UMEHHU mporiecca. Jlanee MOKHO

3aaTh NpuUopumen npoyecca, BBeiss HEKOTOPOE YNCIIO B COOTBETCTBYIOIIEE 10.1€ BBOAA.

I[Ipu HATIMYUHK Y npoyeccopa HECKOJIBKUX MPOLIECCOB MOXKET OBITh JOMOJIHHUTEILHO ONpeIeieHa
HPOLeAypa NAAHUPOSAHUs NX BRITOMHEHUS. st crienuHKaLny IPOLEAYPHI HAGHUPOSAHUS. NPOYECccopd MOTYT OBITh
MCIIONB30BaHbI CIEYIOIE BapuaHThl BeIOopa B rpymnme Scheduling:

° Preemptive (C nmpuoputerom) - onpeaesiet Ipoueaypy mIaHuposanus, TPy KOTOPOH MPOIECC ¢ OOIBIITNM
IIPUOPUTETOM OYyIEeT UMETh IPEUMYIIECTBO IIPU UCIIOIB30BAaHIH PECYPCOB npoyeccopa IO CPAaBHEHUIO C

MEHEE NpUOpUMemHbIMU NPOYECCAMU.

o Non preemptive (be3 npuoputeta) - onpeaenseT Npoueaypy niaHuposaHus, Ipu KOTOPOI Bce npuopumenvl
npoyeccoe UrHOpUpYIoTcs. [Ipu 3TOM Tekynuii mporece BEINOIHAETCA A0 CBOETO 3aBEPIICHHUS, IIOCIE YET0 MOXKET OBITh
HA4YaTO BBINOJIHEHHUE CJIEAYIOIIEro IpoIecca.

° Cyclic (Lukmuueckuii) - onpeaenseT Npoueaypy niaHuposaris, IpA KOTOPOI npuopumenmsl npoyeccog TakKe
UTHOPHPYIOTCS. Bee mporiecch BBIMOIHAIOTCS MUKINIECKH 110 KPYTY, IIPH ATOM KaXKIOMY M3 HUX BBIJIEIISIETCS
(UKCHUpPOBaHHOE BPEMsI Ha BBITIOJIHEHHUE, IO MPOIIECTBHH KOTOPOTO YIIPABIICHHUE MIEPEIAaeTCs CIeIYIOIEMY IIPOIIEecCy.

. Executive (McnonHUTeNnbHBII) - ONpeaesseT NpoUeaypy AIaHUPO8anus, I KOTOPOH CYIECTBYET HEKOTOPBIH
QITOPUTM, NIPEeJHA3HAYECHHBIH Ul yIIPaBIEHUsI OTAEIbHBIMU IPOLIECCAMH.

. Manual (BpyuHyo) - onpeaensieT Npolueaypy nIaHUpOsaHis, Ipu KOTOPOI mIaHUPOGAHUE BbINOTHEHUS.
npoyeccos OCYIIECTBIIAETCS MOJIb30BaTEIEM.

st otoOpaxkeHnst nHGOpPMAIMH O TPOLIeccax, BHIMOIHIEMBbIX HA OTACIBHBIX npoyeccopax, NIPEeCTaBICHHBIX Ha THarpaMMme
pa3BepThIBAHMUS, CJACIYET BHITOJHHUTE OMEPAIIHI0 KOHTEKCTHOTO Mento Show Processes (ITokasars mporeccsr). Jlist
otoOpakeHHss HHYOPMALIH O TIPOLEITYPE NAAHUPOBAHUS OMOEIbHBIX NPOYeccos Ha BRIOPAHHOM npoyeccope ClelyeT
BBINIOJIHUTH OTIEPALIMI0 KOHTEKCTHOTO Merio Show Scheduling (ITokasaTp mIaHUpOBaHKE).

TIpomomkas pa3paboOTKy Juaspammul pazeepmuvléaniis sl MOJEN OaHKOMaTa, clieyeT J00aBUTh
BTOPOii yzen Tuna yempoticmeo ( Device ) ¢ umenem Cemb, 1711 KOTOPOTO 3aJ1aTh CTEPEOTHIT <<3aKpbITas cemv>>. [Ipu
9TOM JIJIsI 33JJaHHSI CTEPEOTHUIIA CIIEYET BBECTH €r0 TEKCT O3 YIIIOBBIX KaBBIUCK B CTPOKY ¢ UMeHeM Stereotype.

Just yempoticmea Habop pelaKTHPYEMbIX CBOWCTB MEHBIIIE, TIOITOMY JUIS HETO C HOMOIIIBIO COOTBETCTBYIOIIETO OKHA
crenu(UKAIIIN CBOMCTB MOYKHO OIIPEENTUTh: UMS, CTEPEOTHII, JOKYMEHTAINIO U XapaKTepucTuky (puc. 13.4). O1oT dakr
COTIJIACYETCsI C ONPENICIICHUEM YCIPOIiCH8a KaK HEPECYPCOEMKOTO V3/d, 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++.
Omanvt 6bInONHEHUA YRPAIHCHEHUA
BBoj Tesl NaKETOB HA AMATPAMMY KOMIIOHEHTOB CHCTEMBI

1. Otkpoiite TuarpaMMy KOMIIOHEHTOB crcTeMbl (System). Beibepute B Opaysepe makeT komrnoneHToB Entities: temno
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 mogenn Rose
Bei6epute B MeHto Tools > Check Model. TIpoananu3upyiite u ncrpaBbTe Bce 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

OrderClientExe OrderDetail

OrderQptions
OrderDetail
e
.__1_‘___-‘"‘----‘---- £._,.-'-'
N .. Orderbdgr Orderbdgr
OrderOptions OrderSenverExe
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, TOKA3aHHBIC 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 hiaaxox st
BapuanTta Rose C++ u Haxxmure kaorky Apply (Ilpumenuts), 3atem OK.

Ha3nayeHune KOMIIOHEHTAM CHCTEMBbI I3bIKA reHepainvu nmporpamMmmHoOro Koaa

1. Otkpoiite cnienudukanuo koMmmonenta Order (crienupuKanmio makeTa) B makeTe
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. BeiGepure B MeHio Tools > Options na Bkinagke C++ Type: Project aist ycTaHOBKH CBOWCTB T'eHepanyy MpOrpaMMHOTO
KOJIa [IPOEKTA.

3. HaxxmuTe xHonky Clone mis co3nanus cBoeit Konuu Habopa CBOICTB NpoekTa. BBequte uMs st HOBOro Habopa CBOMCTB
npoekTa (Harmpumep, MyPropertySet) u BeiGepute ero B packpsiBaroriieMcs crmcke Set muanorosoro okua Options.

4. Tnst ceoiictBa Directory B cron6ue Value Heo6xoaumo HabpaTh UMl CO3aHHOTO KOPHEBOTO KATAJIOTa ISt
TEHEePUPYEMOT0 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 [uarpammMe SyStem rnocpeicTBomM
menro Edit >Select All.

2. Bribepure B Mento Tools > C++ > Code Generation. IIpocMoTpuTe CO3IaHHBIN MPOrPAMMHBIH KOJT 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



rapaHTHpPOBaTh O0ILIEe TOHHMAHHE OXKHIAAeMbIX (DYHKLHOHAILHBEIX BO3MOKHOCTEH, 02KHAAeMblil
YPOBE Hb KAYECTBA M IapaH THPOBATh HAMITY HIlIee YIIPABICHHE CBA3AHHBIMH 3aTparaMu U rpadukamMu
BBIMOTHEHHS.

Rational Unified Process 3axiio4aercs B co3nanud u o0ciykuBanid mogeneii. Rational Unified
Process oKycHpyeT BHUMaH HE HE Ha cO31aHnH O0JIBIIOIO KoindecTBa OyMamHbIX JOKYMEHTOB, a
Ha paSBHTHH H _'nccmlya'rauuu MO,LI,CJICF] - ceMaHTHYECKH 0orarbix l]pe,ﬂ,C'l'aBJleHH}L:l l]pOlpaN]N]HOﬁ
CHCTEMBI NIPH e¢ paspaborke.

Rational Unified Process cocpenoraumBaer BHUMaHUE HA [NEePBOHA4YalibHOH pa3paborke u
KOMIIOHOBKE YCTOHYHBOH apXHTEKTYPHBI [pOrpaMMbl, KOTOpas odlerdyaer napaJjuie/ibHYHO
pazpaboTKy, MUHUMH3UPYET NepelellKH, YBeJIMYHBaeT BO3MOKHOCTL MHOIOKPATHOIO
HCMOJIB30BAHHWA H HANCKHOCTD jKCl]leﬂl‘aLlHH. D1a apxu'reKrypa HCI]OJleye'l‘Cﬂ JJIA l]JlaHHpOBaHHH
HCIIOJIL30BAHKWSA W YIIPABIEHHA PasBUTHEM [IPOIPaMMHEIX KOMIIOHEHTOB.

Heiicreua npu seimonuennu Rational Unified Process ynmpapasiiores npenexentamn. [oustus
NpeuciaeHTOB U CLUEHAaPHA Y IPaBJIAIOT TEXHOIOIHYCCKHM MapIupyToM OT A€/JI0BOI0 MOACIIHPOBAHK A
u TpeboBanuii 10 HenbITaHKH, 1 00eCNeYUBAIOT CBA3AHHBIE H JOCTYIHbIE AU aHAIH3a MApLIPYThI
pazpaboTKH U TOCTABKH CHCTEMEL.

Rational Unified Process nojaepxuiBaer 00beKTHO-OPHEHTHPOBAHAYI0 TeEXHAI0rHI0. Hekoropoie
u3 Mozeleil ABIsATcs 00beKTHO-OPUEHTHPOBAHHBIMH MOJEIISIMH, KOTOpLIE Ga3HpyloTcs Ha
HOHATHSAX OOBEKTOB, KIIACCOB U 3aBUCHMOCTEH MEKAY HUMH. DTH MOJEIH, 0A00HO MHOIHM APYTHM
TEXHHYECKUM HCKYCCTBEHHEIM 00bekTaMm (apredaxram), HCIONIBL3YIOT YHU(HUIMPOBAHHLIH A3BIK
mozenmposanus (UML) kak oduryto cHectemy 0003Ha4YEHHI.

Rational Unified Process noaiep:xiBacT KOMIIOHeHTHO-OPHEHTHP 0BAHHO € MPOTrPAMMHP OBAHHE.
KOMIIOHEHTBI - 3TO HETPUBHAJIBHEIE MOIYIIH HIIH [10JICUCTEMbI, KOTOPbIE BBIIOIHAIOT KOHKPETHYIO
(YHKIMIO ¥ MOT'YT ObITh CMOHTHPOBaHLI B CTPOIO O4EPHYEHHOH apXUTEKTYpe, CHeHalIbHOH 1K
HEKOTOpPOH 00LIe10CTYIIHOM HH(pacTpyKrype KomroneHTos, Tina Internet, CORBA, COM/DCOM,
JJIA KOTOPBIX MOABIACTCA HHAYCTPHA MHOTIOKPATHO HCITOJLB3YCEMbIX KOMITOHCHTOB.

Rational Unified Process — 310 npouecc ¢ nepecTpanBaeMoil kondurypanuneii. Huraxoi
OOUHOYUNBIIL RPOWECC HE NROOXO0UM JJist 6CeX CIYyUaAes pa3padon Ku npozpammnozoe obecneue .
Rational Unified Process yaoBinerBopsier U MajleHbKHE I'PyHIbl pa3padoT4HKOB W OoNblIne
opranuzauuu. Rational Unified Process 0cHOBaH HaA NPOCTOI H KOPPEKTHOI apXHTEKTYpe, KoTopas
obecrieynBaeT OOIIHOCTL JUIA ceMeHcTBa NPOLECCOB, H BCE K& MOXKET ObITh M3MEHEHa pajiu
HIPHCIIOCOOIEHUS K KOHKPETHBIM cHTyalsiM. OH COAEPIKUT PEKOMEH 1aLlHH 110 KOH(MUIYPHPOBAHHIO
npouecca Jis YAORIETBOPEH U MOTPeOHOCTEH NaHHOH OpralH3aliHH.

Rational Unified Process noouipsier 00beKTHBHO OCYLIECTBIsAEMOE YHPaBJIeHHe KaueCTBOM.
OLICH_I{a KadecTBa BCCX ,u,eiic:'rauﬁ H HX y‘-laC'l'HHlCOB., (l.)oph-1preh-1aﬂ B 11p0ueccc, HCI]OJleyC'l'
00bEKTHBHEIE U3MEPEHHs U KPUTEPHH.

Rational Unified Process nojpjiep:kuBaercsi HHCTPYMEHTAJABHBIMH CPeACTBAMH, KOTOPbIE
aBTOMATH3UPYIOT OOJBIIMHCTBO AeHCTBUIT ponecca. UHCTpyMeHTallbHBIE CPEICTBA HCHONb3YIOTCS
JUISL cO3/1aHMsl M OOCIIY )KMBaHUs pasjiMuHbIX apreakToB rpouecca pa3padoTKH [IPOIPaMMHOIO
obecriedeHusi: BU3yallbHOr0 MOJEIHPOBAHHsl, IPOrPAaMMHPOBAHUS, UCIIBITAHKI U Tak aasiee. Onu
HEOLICHUMbI B MOJJAEPIKKE BCeH OyXralTepuu, CBS3aHHOH C yNpaBIEHHEM H3MEHEHHUSIMH H
ylpasieHHeM KOH(pUIypalueil, KOTOPbIMU CONPOBOIKAACTCS KayK/1as TepaLius.



0. Hacrpotika cpensl pazpadbotku (Enviroment).

B2l Disciplines

- Blusiness Madeling

- Requirements

-2l Analysis & Design

-2 Implementation

- Test

- Deployment

-8 Configuration & Change Management
- Project Management

-8 Environment

Puc. Jucuumnuuer RUP

Jlrob6as aucruuinaa RUP BkirouaroT B ce0s Bce JICMEHTHI OMKMCaHus OM3HEC mpoliecca:
Lenu;
KOHIICIIIUY,
MOTOK padoT;
ONMCAHUE BUJOB JEATENBHOCTH;
onucanue apTedakTos;
PEKOMEHAALINY;
I1a0JIOHBI TOKYMEHTOB.

Ta6mnuua.1.1.- Oramsl padbot no RUP, monenu n nuarpammer UML B Rational Rose

Oran padot 1o Monenu Juarpammsl ITpumeganus
RUP UML
Ibuznec IbuzHec mporecchl Use case Mopens oToOpaskaeT mpoIecChl,
MOJIeTUPOBaHUE (business use case diagram IO UIeKALe aBTOMATH3alUH, CBI3HU
(Business model) IMEKTy MPOIIECCAMH, LIETTH, KOTOPBIE
Modeling) OHU MOJIJIEPKHUBAIOT, CYOBEKTOB U
00BEKTOB, B3aMMOACHCTBYIOIINX C
OM3HEC MPOIIECCAMU U SIBIISTFOIIMXCS
BHEIITHHMHU 110 OTHOIIIECHHIO K HUM,
HATIPHMeEP KITHEHTAMU U
mapTHepamMu. Mo/ieib UCTIOJIb3YeTCs
1St oTIpeeNieHus ieNeit CUCTEMBI U
[pa3OUeHMs CUCTEMbI Ha
mojcucTeMsl. Kax oMy 6usHec
MPOIIECCY CTABUTCS B COOTBETCTBHE
mojicucTemMa
Onucanne Ou3HeC Activity Mopes oToOpaxaeT OTOK padoT
MPOLIECCOB diagram o 6usHec mporeccy. MoJenb
(business object MCTIONB3YyeTCS JJISl OTIPEeIICHNS
model RUP 2002 MOIyJIeH TOJICHCTEM M MX QYHKIIHH.
i business
analysis model
RUP 2003)




Onucanue 6uzHec

Class diagram,

Monens oToOpaxaer CyIIHOCTH

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

Statechartdia
gram.

cymHocreit (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

Onucanue Activity Moenb 0TOOpaXkaeT COCTOSHUS

cocTosIHMS OU3HEC diagram, CYI[HOCTH PeaJbHOr0 MHpa.

Monens ucnonb3yercs As

OTIpeeIIeHHsI CKPBITHIX aTpUOYTOB OH3HEC
CYILIHOCTEN U IpU

OTIpeaeIeHNH (HYHKIHH CHCTEMBI.

IPoim m
ABTOMaTHU3HPYEMbIE
BUIBI

JEATCIBHOCTH
(business object
model RUP 2002 unn
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
[peAIPUATHS
(business object
model RUP 2002 wu
business analysis
model RUP 2003)

case diagram

Class diagram, Use

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

Ibu3Hec npaBuia

Class diagram,

Monens oToOpaxaeT OrpaHHYEHHS,

(Requirements)

Activity HaKJIabIBaeMble Ha OM3HEC MPOLIECCHL.
diagram Monenb UCTIONB3yeTCs IS ONPEACIICHUS
MPaBHIT CUCTEMBI
Onpenenenue DYHKITUH CUCTEMBI Use case Monenb oToOpakaet QyHKIUU
TpeGoBaHuit (Use case model) diagram CHCTEMBI

OKpaHHBIE (HOPMBI

Class diagram

Monens oToOpaxaeT SKpaHHBIE
(bOpPMBI CHCTEMBI

Cuenapuu paboThI Activity Mozesnb oToOpaskaeT CleHapuu
MOJIb30BATEIS C diagram PabOTHI MOJIB30BATENS C CHCTEMOM
CUCTEMOM
IAHAIIU3 U Monens Deployment Mozenb oToOpaskaeT TEXHUUECKHE
NPOSKTUPOBAHHUE pa3MelIeHHs diagram cpencTBa M, pa3MELICHHbIE Ha  HUX,
(Analysis & Design) (Deployment [POrPaMMHBIEC CPEICTBA CHCTEMBI U IPOYHE
model) POTPaMMHBIE CPEICTBA

Mopenb TaHHBIX
(Data modal)

Class diagram

Mosesrs 0ToOpaxaeT JIOTHIECKYIO ’
(H3UYECKYIO CTPYKTYPY IaHHBIX.




Mopens anaan3a
(Analysis modal)

Class diagram

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

(Implementation
model)

Monenb Class diagram, Moieb OMICHIBACT PEeaTH3aIHio
[IPOEKTHPOBAHUS 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) TECTUPOBAHHUSI Activity [IPUMEPBI, TECTHI,
(Test suite) diagram [OCJIE0BATEILHOCTD BBITIOIHEHHS TECTOB,
0XKHTaeMbIC U TTOJTYYCHHBIC PE3YIbTATHI
TECTOB
IPasmenienne Monens Deployment Monens oToOpaxaeT TeXHHYECKHE
(Deployment) pa3MereH s diagram CpE/ICTBA M pa3MEIlCHHbIE HA HUX
(Deployment POTPaMMHBIC CPEACTBA CHCTEMBI H IIPOIUE
model) MpOrpaMMHBIE CPEICTBA

OCHOBHBIE IHIOHATHSI

Homeuwlarypa OCHOBHbIX ITOHSTHH JISJIOBOIO MOACIIMPOBAHHSA (MOlleJllfl., JAvarpamMmmbl, 00BEKThI MOJICTICH

H UX CBSI3H) npeacraslicHa Ha CXEMC BHHU3Y.
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COTPYAHHHYECTER NOCNS40FaTENLHOCTH COCTORHWH

OCHOBHbI€ NMOHATUA AENOBOro 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 1eJ0BOr0 NpeneJenTa - [0C/Ie10BaTe/IbHOCTh ACHCTBHIA,
BBIIOJHACMBIX B J€J10BO# cepe, KOTOpas NPOU3BOAUT BHAUMBIII

pe3yibTat, MMEIOLLNI 3HA4YSHHE U MHAMBHYalbHOIO CyObeKTa 1eJ10BO I

chepsl.

JesroBoH mpeneaenT onpejaenser Habop IKIEMIUIAPOB J1EI0BbIX
npeueaeHToB. Jle0Boi npeneaeHT HMeeT HMS.

[Tpoueccs aenoBoi chepb! onpeaenstorcs Kak psjl paziMuHbIX ASI0BbIX NPEUEICHTOB, KaX/blil U3
KOTOPBIX IPE/ICTARIACT ONpe/ieIeHHbIH NOToK paboT B Aes10B0ii chepe. [enoBoil npeueieHT onpeeser
TO, YTO JIOJIZKHO CIIYYUTHCH B J1€JIOBOH cdepe, KOrja OH BBIINOJIHEH; OH onuckiBaer »pexr
nociaeaoBarciibHOCTH ,[lCﬁC’I’BM Fl, KOTOPBIC [IPOU3BOAAT PE3YJILTAT, LICH HBIH JJI KOHKPETHOTI'O ACJIOBOIO
cyObeKTa.

C 1o4KH 3peHHd HHAHBHAYaIbHOTO CyG’bEKl‘ﬂ HEeN0BOH HpeueieHT onpeaeser 3AKOHYEHHBIH [MOTOK
paboT, KOTOPLIA [POH3BEI HYKHBIC Pe3yJETaThl. JTO HOAOOHO TOMY, 4TO HA3BIBAKT «1EIO0BLIM
MPOLECCOM», HO «NeIOBOH [peugaeHT» HMEeT HAMHOIO foJsiee CTPOroe OnpeieieHHe.

COBOKyY ITHOCT J1€JI0BBIX [IPELEIEHTOB [IPe/ICTABISE T BCE BO3MOXKHbIE CII0CO0BI HCIOIB30BaHKs [1€10BO
cepbl.
Mpumep:

Koraa axsemmuisp Aenosoro cyobexra [laccakup NOAX0ANT K CTOMKE PErHCTpaLi i NacCakKHPOB 1
NpeabABIAET CBOM OuneT ¢ farax, OH NOCHUIAET cOO0UIEHHE IK3EMIUIAPY MpeleieHTa
WnauBuayasibHas perucrpanus. B KOHLE NpoLeaypbl perucTpaliy AeN0BOH NpeleleHT
pacriedaraer ¥ BBIIACT 11acCa’kKUpy MOCAJA0YHBINA TAIOH ¥ OHY WK Oonee GaraHbIX KBHTAHIHA.
TTaccaXkup MOXKET CBS3BIBATHCA TOJILKO C OJHHM JK3EMIUPOM npereaenta MuausuayanbHas
perucTpauusa. Takum o0pa3om, MHOXKECTBEHHOCTh CBA3M pasHa [1].

1

MHAMEW AyanwHaA
Naccawnp PErMCTPaumA

Mpwu pervcrpaumm B asponopTy MNaccaxvp B3aMmMogencTByeT ¢ npeueaeHToM MHonenayaneHasn
pPErUCTPaLMA.

MNpumep:

CyGbextsl [Maccaxup OusHec-kiacca U TypHCT OJMHAKOBO SBISIOTCH BHEIIHUMH O0bEKTaMH
J€JI0BOI0 MPELEeIeHTa, KOTOPBIH BhINONHsAeT perucrpanuto. Mx obwas posb, cMoaennpoBaHHas
nenosbiM cyObektom Iaccaxup, yHacien0BaHa AByMs NEPBOHA4 IbHLIMH JIE/I0BbIMH CYObeKTaMH.
Msl 0TOOpakaem Ty CHTYaLHIO ¢ HCIOJIBL30BAHHEM CBsi3el 0000 eHms.

Naccasknp
Naccakkp
BuaHac-macca Typner

CybbekTbl Maccawmp BuaHec-knacca v TypucT Hacneayor Boe atpubyTel Maccaxmpa. Takum
oBpazom, o6a 3TH cybbeKkTa MOryT OEWCTEBOBATL KaK NACCaKUpLI.



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'hI.
Bce Bmecte Oﬁhel{'l'hl KJ1acCcoB MOOCIIH JOJIKHEL Gbl'l‘b CllOCOGHbI BBIIIOJITHH T BCE MPELEACHTDI ,LI,CJIOBOIL:I
cepsl.

Odopmienue u 00paborka crietualbHOro daraxa BKJIHOYACTCS B MHAMBU/YaIbHYIO PErHCTPALIMIO

TOJILKO B TEX CJIy4asix, KOI/Jia acca)Xup MMeeT Takoi Oarax U JO0JDKEH IepeiTH K creluanbHOH

CTOiKe 0(OpMIIEHHS ClIeLHaIbHOrO Daraxa.

C D

MHanemayansHan
PErMCTPAUMA
o~

«paAcWHpasTy

R ~

OdhopMnsHie
W oGpaboTia
cnauMansHon Garawa

MoTok paboT npeueaerta Ocdopmnerue n o6paboTka cneunansHoro 6araxa BCTaBMNeH B NpeueaeHT
MHavBuayanbHas permcTpaums C MCNonb30BaHWEM CBS3W pacLUMpeHus.



JesoBasi cymHoCTh

Jles10Bast CYHIHOCTD [IPE/ICTABIIACT «BEILbY, KOTOPY 10 0OpabarbiBaeT Hin
UCIIOJIb3YeT 1e/10BOH pabOTHHK.

JlenoBbie CYyUWHOCTH MPEACTABIAIOT «Belin», oOpabarbiBaeMble WIM UCIOIb3YEMbIe JIEJI0BLIMU
paboTHHKAaMH NPHU BBINOJIHEHHH J€JI0BOro npeueaenTa. Jlenosas cyHOCTb 4acTO NPEACTaBISeT 4TO-
TO LIEHHOE /U1l HECKOJIbKHUX J€JIOBBIX PELSJICHTOB WIH IK3EMILISPOB PELEICHTOB, TAK YTO 00bEKThI
J1eJ10BOH CYLLIHOCTH MOI'YT ObITh JJ0BOJILHO JA0JITOKUBYLLHMH. BooOuie, cunraercs XopoLueii pakTHKoH,
€CJIM J1eJ10Basi CYLIHOCTh HE COAEPKUT HUKAKOH HH(POPMALIUK O TOM, KaK U /UIsi KOIO OHA UCIIOJIb3YeTCH.

Kak npasuio, je10Bas Cy LHOCTb NPEACTABISACT JOKYMEHT WIIH CYILECTBEHHYIO YacTh u3aenus. Muoraa
OHa MPEJICTABIISET YTO-TO MEHEE MaTepHallbHOE, BPO/E BAXKHOH MH(OPMALIHK OTHOCUTENIBHO PbIHKA
niu 3aka3zduka. [Tpumepsl aesoBbIX CylHoCTel B pectopane - Meunto u Hanurok; B asponopry — buner
u Ilocas04uHblil TaJIOH.

Bbl 10JKHBI MOJEJIHPOBATH KAaK JI€JIOBbIE CYLUIHOCTH TOJILKO T€ SBICHHS, K KOTOPbIM JOJKHbI
o0paiarscs Apyrue KJ1acchl B MOZIEIH AEI0BbIX 00beKTOB. [Ipyrue «Ber» MoryT ObITb CMOJICIIMPOBaHbI
KaK aTpHOYTHI COOTBETCTBYHOLMX KJIACCOB MIIM TOJILKO OMMCAHbI B 9THX KJ1accax B BUJIE TEKCTa.

Teoperuuecku n1000€ sBICHHE MOXKET ObITh CMOAEIMPOBAHO Kak Kiacc. OJHAKO, UCHOJIbL30BaHHE
aTpuOyTOB MOXKET COKPAaTHTh YHCIIO MOIEP/KUBAEMbIX KJIACCOB U c/ies1aTh 00bEKTHYIO Mojielb Dolee
NPOCTOM JUIst TOHUMAHUSA.

Onepanus onpejensier HHCTPYMEHT, KOTOPbIM YIPaBIsAeTCs AesioBas CyuHoCcTh, Onepanus umeer
Ha3BaHHe U, MOXKET ObITh, MapamMeTpsbl. JlocTyn K 00bEKTY J€10BOH CYLIHOCTH IOKA3bIBACTCS KaK
coodIIenne, 1ochbl1aeMoe 0OObLEKTY 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 Peaimzanus 1eq0BOro mpemneJeHTa ONMUCBLIBAET, KAK pealu30oBaH
L ' - — -
r: A KOHKPETHBLIH Je/10BOH NPELeIeHT B IIPeieiax MOAEIH Ae10BbIX 00bEKTOB,
£ -
o B TEPMHHAX COTPYIHH4ECTBA O0BEKTOB.,

Mojienb Je0BBIX NPELEICHTOB ONUCHIBACT E10BYI0 C(hepy B TEPMUHAX JISJIOBBIX CYOLEKTOB H J€/I0BbIX
peLeIeHTOB, COOTBETCTBY IOIIHX 3aKa34HKaM H JIEJ10BLIM npoLeccaM. Moies 1e10BbIX NpeLeIeHTOB
COEPIKHUT OIHCAHUS NOTOKA PabOT, KOTOPBIE HASHTUPHLMPYIOT TO, 4TO JeaeTcs. To, KaK BhIIOIHAETCS
pabora B KaXK/10M J1€JI0BOM NPELE/IEHTE, ONUCHLIBASTCS B MOJIEIJH JIE/10BLIX O0BLEKTOB.

Habop paboTHHKOB, KOTOpBIE BBIIOMHAIOT padoTy AE10BOIO MpeLUeIeHTa, H AeJI0BLIX 00LEKTOB, K

KOTOPLIM OHH 00pallaioTes H KOTOPBIMH YIIPARIAIOT B rpolecce padoThl, Ha3bIBACTCA peasu3alikei

Ae10Boro npeueaenTa. OUbeKTbl 0JIHOIO H TOI0 K€ KJIACCa MOTYT Y4acTBOBATL B HECKOJILKHX Pas/In4HbIX
pea3alHix Ae/0BLIX NPELEIEHTOB, 0Tpazas TOT (aKT, 4TO OMHH H TOT K€ BHJL PECYPCa OAHOBPEMEHHO
Y4acTBYET B pasIMYHbIX [POLECCax.

Juarpamma npeneaeHTos

5\ s JuarpamMma npeneIenToB M0KA3LIBAECT JEI0BbIE CYOLEKTLI, JeN0BbIe
& -—d' NPELe]eHTbl, TAKeThl JASIOBLIX NPELEJICHTOB H CBA3H MEK/1Y HUMH.

Hukakux CTPOIHX MNpPaBHJl OTHOCHTEIBHO TOI'O, HTO HYKHO [IOKA3bLIBATL B JHAlpaMMax MpeueciacHToB,
HE CYLIECTBYCT. Bbl nokaseiBaere T€ CBA3H B MOACJIH, KOTOPLIE CHHTACTE HHTEPECHBIMH. MOl'y’l' ObITh
IMOJIE3HBIL CIEAYIOMKE NHarpaMMabl:

| ,[[CJIOBI:IC cyﬁbem‘u, [IpHHAUICKAIHE K OJHOMY H TOMY € [IAKCTY IIPELEACHTOB.

B JlenoBoii cyOBbeKT M BCE JEJIOBBLIE MPELEIEHTL], ¢ KOTOPLIMH OH B3aumojeicTeyer. Jluarpamma
ITOrO THIIA MOXKET (PYHKIIMOHMPOBATh KAK JIOKAIbHAS AHArPaMMa JIeJ10BOro ¢y ObeKTa i, BEPOSITHO,
J0JIKHA OBITh C HUM CBA3aHA.

m  JlenoBbie npeneaeHTsl, 00padaTeIBaONIHE OIHY U TY Ke HH(pOPMALHIO.

®  JlenoBble NpeLeIeHTbl, HCIIOIb3YeMble OJIHOI H TOil 3Ke Ipynnoi cyObeKTOB.

®  Jlen0Bbl€ IPELEACHTbl, KOTOPbIE YaCTO BIIOIHAIOTCA B OAHOH I10CJIE10BATEILHOCTH.
B JlenoBble PELEACHTbl, IPHHAIEKALIHE OHOMY [TaKeTy NPELECISHTOB.

®  Haubosee BaxHble J€10BbIE IpeLieeHThl. JlHarpaMma 5Toro THiia MoxkeT (PYHKIHOHUPOBATh Kak
pe3oMe MOJIENH.

B OnpeneneHublii 1e710BOH NPELEACHT H €10 CBA3H € JACJIOBLIMH CYOLEKTAMH H JPYTHMH J€JI0BbIMH
npeueaentTamu. JJuarpaMma 3Toro THna Moxer (yHKIHOHHPOBAThL KaK JIOKAIbHAS JMarpamma
JEJI0BOTO NPELEACHTa U, BEPOATHO, JO/KHA ObITh ¢ HHM CBA3aHA.

JAuarpamma j1eHcTBHH

)Ig Jnarpamma eiicTBHI B MOJICIIH JI€IOBBIX [IPELEICHTOB HILTIOCTPUPYET
& NnoTOK padoT /1eI0BOIo NnpeLeeHTa.

ITorok pa60r JACIIOBOIO npeUeACeHTa OIMUChIBACT I10CJIEA0BATCIILHOCTD JNICHCTBUH, KOTOPbLIC BMECTE 4TO-
TO HNPOU3BOAAT VI JACJIOBOIO CbeCKTa. IToTok pa60'r H4acToO COCTOUT U3 OCHOBHOIO [10TOKA H OIHOI'O
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 rpynnopyio auarpamMMmy COTPYJAHHYECTBA HE BKJIOYAIOT COOOLIEHHA W MOPAJAKOBbLIE HOMEpA
coo0LIeHui. Bol He MOXKETE NOKa3aTh, KaK nepeaaeTcs Mex1y paboTHHKAMH YIIpaB/IeHHE [10BEAeHHEM.
1:‘{B.C'l'l'll., HO HC BCCraa, aT1o JOCTATOY H blii YPOBCHL JACTalM3alMK 114 ONPCACIICHUA BHYTPCHHEIO
MOBEACHHA JEJI0BOr0 npeueiaeHTa. Eciu ypopeHb AeTalu3aluH HE A0CTaTo4eH, paspadoraiite
JAuarpaMmy Mocie10Bare/bHOCTH WIH padouylo JHarpaMmy COTPY/HHYECTBA KPHTHYECKOH 4acTH.

Mpumep:

: PerwcTpartop . KoopawHaTop Garawa

: Baraw
. BarawHas Gupa

pynnoBas aWMarpaMMa COoTpyOHWMYEeCTBa ANA NpeuedeHTa VIHOMBMOYanbHAA peMcTpaLUma.

,[[uarpa MMa NOC/J1eA0BATECILHOCTH

,I[Harpamma nocjael0BaTe/IbHOCTH OIHCLIBACT IJK3ICEMILIAP
B3aUMOJICHCTBHI MeK 1y 00bEKTaMH, pa3Mellas HX B XPOHOJIOI HYECKOM
NOPAJIKE; OHA [I0KA3LIBACT «UIMHHH KH3HN» 00LEKTOB, Y4aCTBYIOILHX BO
B3aUMOJICHCTBHM, U COODLICHUS, KOTOPBIE OHH MOCLUIAKOT JAPYT JAPYTY.

JuarpaMma 1ocie1oBaTebHOCTH rpaduuecku u3o0paxaer noapoObHOCTH B3aUMOICHCTBHA J@JI0BBIX
pabOTHHKOB H 1€/10BLIX CYOBLEKTOB H TO, Kak 00pallaloTcs K Ae/I0BLIM CYLIHOCTAM B XO/€ BBIIOIHCHHSA
AenoBoro npeueierTa. Juarpamma 1nocie10BarelbHOCTH KPATKO OMNMCBLIBACT TO, YTO JAEIal0T
Y4aCTBYIOLIHE JI€I0BbIE pA0OTHHKH, KAK YIPABISIOTCSA [1€10BbIE CYLIHOCTH (B TEPMHHAX 3aITYCKOB), H
KaK OHH CBS3bIBAIOTCH, M10CHLUIAst COOOLIEHHs APYT APYTY.

Naccawwp ~ FPervctparop

npa2asRFNS2HHa BHneTa ‘
B 1

caaqa Garawal )

Maccaswmp
npeqwRenReT bunet.

MNaccasenp coaeT LJ
Garax.

onpeaSnaSHHs NeroT( )

Naccawwpa
CNpaUWHERIOT
OTHOCHTEMNBHO NBMOT. FHANE NOCEAOHHOD
TanowHal )

Naccarewp GapaT =
NOCAATYHER TANOH, I_J

OnarpaMma nocnegoBaTensLHOCTW YacT OeN0oBoro NpeueneHTa MHOMBMayansHas perucrpauma.



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 JUCHHIIVIMHBI BUBHEC MOAE/IHPOBAHUA

Henmn 6u3HEC 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
MOJIEIMPOBAHMS, TIIABHBIMH M3 KOTOPBIX SBISIOTCS 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).

PesynbraThl paboThl, MOJyYEHHBIE MOCIE MPOBEACHUS] OM3HEC MOJEIMPOBAHHUE, SBJISIOTCS OCHOBOHM JUIs HPOBEICHUS
pabor mo ompexeneHHI0  TpeOOBaHMH M pa3pabOTKM  ApXHUTEKTyphl  aBTOMAaTHU3MPOBAHHOW  CHUCTEMBI.



C Touxu 3penust RUP, nanbonee 3Ha4nMbIMU apTedakTaMy, CBI3aHHBIMH ¢ OU3HEC MOJICIMPOBAHUEM SBISIOTCS MOJACIIH
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
pe3yJbTaTel OM3HEC MOJEIHPOBAHMS.

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  OTpa’kKEHBI pe3yNIbTaTHI 6usHec
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 opranmsannd (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

Ienp MogeTUpOBaHUE MTOTOKA PAbOT

Kak yka3pIBajoch BbIlle, peanu3anus Ou3Hec mpoiieccoB Mo RUP omuchiBaeTCs € HCIONB30BAHHEM Pa3IUYHBIX
0OBEKTHBIX MOJIeNIeH OM3Heca I MoJeneil ananm3a Ou3Heca. Jlmarpamma nestenpHOCTH (activity diagram) si3pika 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

Jiist pa3pabOTKK MOJIENTH MOTOKA PabOT UITH, TI0 [PYrOMY, MOJIEIIH OTMCAHUS OU3HEC MPOIECCOB JIODKHA HCIOTb30BATHCS
nuarpamma fesiteabHocTr si3bika UML (activity diagram).

Iyt pa3paboTKu MOJIENM TIOTOKA PabOT CIIEYET UCIIOIb30BaTh CCYIOIIUE SIEMEHTHI THATPAMMBI
JEeSITEIIBHOCTH:

HavyallbHOE COCTOsIHUE (Start state);

KoHeuHoe cocTostHue (end state);

nesreapHOCTD (activity);

cocTosiHue (state);

nepexo (state transition);

pemenwue (decision);



ropu3oHTalbHbIe cHHXpoHU3aTopkl (horizontal synchronization);

BEpTHKaJIbHBIE CHHXpOHM3ATOPHI (vertical synchronization);

pasnenuTenbHble JIMHUY (swimlane);

o0wekT (Object);

MoTOK 00BeKkTOB (object flow);

3aMeTKa.

[Ipu mocTpoeHUH MOJENH MOTOKA PabOT UCIOIB3YEeTCsl HOTAIMS [UarpaMMBbl ACsATeIbHOCTH, ToaaepKuBaemast Rational
Rose, koTopast oTIIMYaeTcs 0T HOTAIMK 3TOH Ke JuarpaMMBbl u3nokeHHoH B onucannn UML OMG.

Juarpamma pesitenbHOCTH (activity diagram) mo/pkHa MMETh TOJIBKO OJHO HadalbHOE cocTosiHMe. KOHEuHBIX ke
COCTOSTHUH MOJKET CYIIECTBOBATh MHOXECTBO.

HoBble HauyalbHBIE COCTOSIHUSI MOTYT OBITh TONBKO Ha JAMArpammax, [eKOMIO3UPYIOUIMX OTACIbHBIC BHIIBI
JICATSIIbHOCTH.

OneMeHTapHas «IesTeIbHOCTE» (activity) MOMKHAa HCHOJB30BATHCS JJIS ONMUCAHWS OJHOTO JEHCTBHSA, HAIpHUMeED,
(hopMHpOBaHUE OTYETA C/IENIOK, Iepejada THKETOB, TI0JIyYeHUE THKETOB.

Henp3st B ogHOM 31IeMEHTE esTeIbHOCTD (activity) yKa3pIBaTh HECKOIBKO BHIIOB JCATEIEHOCTH, HAIPHMEpP, GOPMHPYET
OTYET M0 C/ENKaM M PErUCTPHPYET CHEJIKU B XKypHAJIE.

Ecnu omuceiBaeTcss aBTOMaTH3MPOBAaHHAS JIESTENBHOCTh, TO CJIEAYeT OTAENBHO OINUCATh JESTeNIbHOCTH IOJIb30BATEIs
CUCTEMBI U COOTBETCTBYIOILIYIO €l IeITEIbHOCTh CUCTEMBI, KaK (PYHKIIMHU JEHCTBYIOIINX JIUII OJIB30BATEISI K CUCTEMBI.
DJIeMEHT «COCTOsSIHUE» (State) MOYKET UCIIOIB30BAThCS ISl OMUCAHUSI OMPEACICHHBIX COCTOSHHUN KaKoro-1u0o cyobekTa
win 00bekTa. C 3TUM 3IEMEHTOM JTOJDKHO OBITh CBA3aHO MM, VIMsI IOMKHO OTpa)aTh COCTOSHIE CYOBEKTa MM 0OBEKTA.
CocrostHHE TOJDKHO MMEHOBATHCS B 3aBUCUMOCTH OT KOHTEKCTA.

Ilepexon (state transition) TODKEH WCIOJIB30BATHCSA JUIS OMMCAHWS CBS3M MEXKAY JJIEMCHTAMHU JHATrPaMMBbI
«IesITeIBHOCTEY (activity), «cocTosiHue» (state). Ilepexon (state transition) o0oO3Ha4YaeTcsi CIUIONIHON JUHHEH CO
ctpenkoid. CTpenka yKka3bIBaeT Ha CIICAYIOIee ICUCTBUE UIIH COCTOSIHHUE.

Just otoOpaxkeHHsT yCIOBUH MOMKET HCIIONB30BAaThCSA 3NeMeHT pemieHue (decision). DmemeHT pemreHue (decision)
0003HauaeTcs B BUIE pomoa.

Pa3nenurensHble muHUK (swimlane) cieqyeT MCIOJIb30BATh IS Pa3elieHUs T0JIsl AUarpaMMbl Ha 4acTH, HAaIpHMeEp, C
LENbI0 OTOOpaXKEHWsI Ha JuarpaMMax, OTBETCTBEHHBIX 32 BBIIOJIHEHHWE OINpeelieHHbIX nelicTBuid. [Ipumep
pa3nenuTenbHOM THHA (Swimlane) mpencTaBiieH Ha PUC..
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[F) Fle Edit Wew Format Browse Report Query Iook Adddns Window Help -8 x|
0cR s =E 8 POBREER &« (2ann
I ————— Pemmmmn e
B ited) [ = -
£-C3 Use Case Vien a =
& Mein
5257 StalerActivity Model =]
Ghbwih
|0 Paonrenren | o
2 Assosiations
3 Logical View (=}
3 Component View -
Deployment View
@ Model Propelies @
s
23
|
<
L=}

—|m

8|

| g 3

For Help, press F1 |Default Language: Analysic [ [ [l

(&K

Puc. [Ipumep paznenurensHOM TUHUH (swimlane)

CI/IHXpOHI/I3aTOpBI (Syl’lChI‘Ol’liZatiOl’l) JOJDKHBI  MCIIOJB30BATBCA  JIA  OTPAKCHUA HeﬂTeJ’ILHOCTGfI, BBITIOJTHACMBIX
napajjieJibHO nim MHOXCCTBCHHOI'O BI)I60pa. HpI/IMep HCIIOJIB30BaHUA



CHHXPOHHM3aTOPOB (synchronization) JUISt 0TOOpaKEHHs JEATENLHOCTEN, 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

KOMIIO3UDVETCS ¢ MCHOJIb30BaHUEM APYrol QuarpaMMbl JesTenbHoCTH. Ilose sroit
JIMarpaMMBbl MOKET pa30MBATHCS HAa YaCTH C UCIIOJIb30BAaHUEM Pa3/ICUTENIbHBIX JIMHUH (Swimlane), Tae pa3aenuTenbHbie
JIMHUU MOTYT MPEIICTABIATh PAOOTHUKOB YYACTBYIONIUX B OU3HEC MPOIECCE UK MOAPA3ICICHHUS.

ITocTpoeHne auarpaMMBbl C OCHOBHBIMH BHIAMH JACATEIFHOCTH PEKOMEHAYETCS MPOBOIUTH TaKUM 00pa3oM, 4TOOBI B
JampHEeNIIeM Ka)KI0My OCHOBHOMY BHAY JESTEIFHOCTH MOKHO OBUIO COIIOCTABHUTH HA JTAIle ONpeeIeHus TpeOoBaHUH K
CHUCTEME MOJYJIb, KOMIIOHCHTY HIH MOJICUCTEMY B pa3pabaThiBaEMOi CHCTEME.

OpHako JIUIsl TMOCTPOCHHS PACIPENCIICHHBIX CHUCTEM 0ojiee YMOOHBIM SIBJIICTCS KCIOJIB30BAHUE CJICIYFOIUX
pa3AeNnuTeNbHbIX JTUHUN:

PY BXOJIHAsI/BBIXOTHAS] HH(GOPMAIIHS
° JIEATENBHOCTD;

° poIb;

° MOJIpa3/IcIICHHE;

° JIOIDKHOCTB;

° Om3HeC MpaBUIIO.

B pasnene 1esTenbHOCTD CIeAyeT OTPaXKaTh [Iard OU3HEC Mpoliecca WK AeSITeNbHOCTh IpoLecca.

B pasnene BxonmHas/BeixomHash MH(OpPMALMs — BXOIHBIC/BBIXOJHBIE OW3HEC CYIIHOCTH, CBS3aHHBIE C LIaroM OM3HEC
mpoliecca, B pasjeiic pojib — PoJib, OTBETCTBCHHYIO 33 BBIMIOJHCHHUE IIara OM3HEC Mpoliecca, B pasjeie JOJKHOCTh U
MOIPA3ICIICHUS — JTOJKHOCTH JACUCTBYIOIHX JIMI] OU3HEC MPOoIecca U MOAPa3ACACHUS IPSANPHITHS, CBSI3aHHBIC C IIAarOM
OusHec mpoliecca, B pasjeliec OM3HEC MpaBWiia - OMUCAHUE OM3HEC MPABWII MM CCHUIKM Ha MOJEIU OW3HEC MpaBH JUIs
paccMarpuBaeMoro Iara OU3Hec mporecca.

Takoe UCTONBb30BaHUE Pa3ACIUTCIBHBIX JIMHUN 00YCIOBICHO TEM, YTO Ha OCHOBE BHIIOB JICATCIHHOCTH, OTOOPaKAIOIINX
miard OusHeC mpoilecca, OYAyT onpeaensThes (QYHKIMH CUCTEMbI, HA OCHOBE BXOJHBIX/BBIXOJHBIX CYIIHOCTEH OyIeT
pa3pabarbiBaThCss HHTEpdelca MMoJib30BaTeNs, adb0OM BXOAHBIX/BBIXOAHBIX (opMm, BJI, Kiaccel, peanu3yrouue
cootBeTcTBytotne QyHkuuu. WHbopmanust o possx, MOIDKHOCTSIX M HOJApa3/eieHHsX OyAeT HCIOJIb30BaHA IPU
PAcCMOTPEHHUH BOMPOCOB, CBA3AHHBIX C pasrpaHuuyeHueM aocTyna. Ha ocHoBe Ou3HEC mpaBui OyIyT ONpPEAEISTHCS
OTpPaHUYCHUS HAKIIAJbIBAEMbIC HA PYHKIIUH CUCTEMBI.

s u300pakeHHUsT BXOIHON/BBIXOAHOM wWHGOpPMAIMM W POJH [O/DKEH HCIOJIB30BaThCS JJIEMEHT OOBEKT ¢
COOTBETCTBYIOIIUM COCTOstHHEM (object).

Jdus  wm3o0paxeHnss Imara OW3HeC TIpomecca JOJDKEH — HCIIONB30BATBCSA — DJIEMEHT  JIeATeIBHOCTh(activity).

J1st u3o0paxkeHus mopa3aeNeH i, JOHKHOCTEH, CChUIOK Ha OU3HEC MpaBMiia — 3aMETKH (note).

POJ'II/I, BXOJHadA U BbIXOAHAs1 I/IH(I)OpMaLII/IIO JOJDKHBI CBA3BIBATHCA C ACATCIIBHOCTBIO YEPE3 IMOTOKU O6'I:CKTOB

(object flow).

Pouu, opasneneHus T0KHBI CBA3BIBATHCS MEXKLY CO00#t Yepe3 CBA3b - MyHKTHPHAas TuHuUs (anhor note to item),
MPUKPEIUIAIONIY0 3aMETKH K DJIEMEHTaM JIHarpaMMbl.

Ha puc. npezcrasieH npuMep AuarpaMMbl IesITeIbHOCTH, HCIIOIB3YEMO T JEKOMIIO3HIIUN 0000IICHHOM eI TEIbHOCTH.
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IMocTpoeHue auarpamMm, NETaTH3UPYIOLIMX 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 Mojieny B Rational Rose nuarpamma nestensHocTH (activity diagram), oToOpaskaroras 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,
OTMEUEHBI [[BETOM.
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Puc. IIpumep n300pakeHNs TUarpaMMsl ¢ I€TaJbHBIM OMHCAHUEM Iara
[IpenBapuTenbHOE O3HAKOMIIEHHE C KIIMEHTOM U €TI0 X03. ACSTENbHOCTBIO U [IeJIbIo KpennToBaHus B Rational Rose

INocTpoeHue cChUIKM U3 TUarpaMMbl DYHKIHIA HA TarpaMMmy HOTOKa paboT

Jist mocTpoeHUs CCBUIKH Ha JUarpaMMy JAesTebHocTH (activity diagram) ¢ m300pakeHHEM OCHOBHBIX IIaroB OW3HEC
npoliecca CleAyeT psiioM ¢ u3o0pakeHneM OW3HecC mpolecca Ha auarpamme (QyHKIui (use case diagram) momecTuTh
3aMeTKy. [IpuKkpenuTh 3aMeTKy K M300pa)keHHIo Ou3Hec mporecca. [leperamurh Ha 3Ty 3aMeTKy W3 OKHa IPOCMOTpA
3JIEMEHTOB MOJICIIH JuarpaMMmy IesTebHOCTH (activity diagram) ¢ m300pakeHHEM OCHOBHBIX IIIaroB OHM3HEC 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 Mozenu motoka padot st HHGOPMAaMOHHON HHTEPHET MOACHUCTEMBI PHINTEPCKON (pUpPMBI, BKIIIOUAIOIIEH
PETHCTPAIHIO KIMEHTa, MPOCMOTP (TI0CIe PErUCTPaLiy) PEUIOKECHHUH, 1aTh 00BIBICHHUE; OHITH MECTO JAaHHON MOJIEIN
IIpH oTIpe/iesieHNH (PYHKIMHA pa3pabaTeIBaeMOi CUCTEMBI Ha ATalle ONpeaeseHus TpeOOBaHUH K CHCTEME.

BapuanT Ne2

PaspaboTats Mogeny motoka padoT HHPOPMALHOHHONW 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 JIAaHHOW MOJENH TPH OTNpeAeIeH!: GYHKIMNA pa3padaThiBaeMOi CHCTEMBI Ha dTalle onpe/ieNeHus TpeOoBaH
K cHcTeMe

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.



Bapuant No5
Pa3paboTate Mojenu moToka padoT MHPOPMALMOHHOW MOJICHCTEMbI HHTEPHET Kade; MOHATh MECTO TAaHHOH MOJCIH PU
onpeneneHu PyHKIMIA pa3pabaTeiBacMON CHCTEMBI Ha ITAIIE OMPE/CIICHHS TPSOOBAaHUIA K CUCTEME.

BapuanT Ne6

PazpaboTars Mosesi OTOKa paboT MH(POPMAIIMOHHON TTOICUCTEMbBI HHTEPHET-CKIa] (TIpeaonaraeTcsi IpocMOTp
WHTEPHET-KINEHTOM acCOPTUMEHTA, BO3MOXKHOCTh JIOCTaBKH, HAIM4KE Ha CKJlaje, 0OpMIICHHE 3asBKH ); IOHITH MECTO
JIAaHHOW MOJIEJU NP Oompe/iesieHnH GpyHKIMI pa3pabaTbiBaeMO CUCTEMBI Ha dTaIle ONpe/ielieHns TpeOOBaHuUIl K CHCTEME.

Bapuant Ne7

PazpaboTars Mozien MoToka padoT MHPOPMAITMOHHON TIOICUCTEMBI alITEYHON CIIPaBOYHON CITyKOBI (IpeanonaraeTcs
perucTpanys HHTEpHET-KIIMEeHTa, TIPOBEpKa B HAIMUUH, 0(OPMIICHUE 3aKa3a, JAaTa JOCTAaBKH); OHITh MECTO JaHHOU
MOJIEITIH TIpH OoNpeesieHnH (yHKIUH pa3padaThiBaeMOi CHCTEMBI Ha dTaIle ONpeeeHUs TpPeOOBaHUIl K CHCTEME.

BapuanT Ne§

PazpaboTars Moz MoToka padoT MHHOPMALMOHHON OACUCTEMBI TeJIC(OHHOM CIIPaBOYHOM CIIyKOBI (TpenonaraeTcs
perucTparnys HHTEpHET-KIIMEeHTa, TIPOBEpKa B HAIMUUH, 0(OPMIICHUE 3aKa3a, JAaTa JOCTAaBKH); OHITh MECTO JaHHOU
MOJIEIIH TIpH ONpeesieHnH (yHKIUI pa3pabaTbiBaeMOil CHCTEMBI Ha dTare onpeesieHus: TpeOOBaHUN K CUCTEME.

BapuanT Ne9

Pa3pabotath MozeH moTOKa paboT HH(POPMAITHOHHON MOACUCTEMBI MOKYIKKA OUICTOB (/11 U aBUa) OHJIAMH; MOHATH
MECTO AaHHOI MOJEIH NIpH ompeeneHnH QYHKLHUH pa3padaTbiBaeMOi CHCTEMBI Ha ATaIrle ONpezeeHus TpeOoBaHuil K
cucTeMme.

BapuanT Nel0

Pa3paboTath Mojenu oToka paboT MHPOPMAIIMOHHOHN MOJICHCTEMBI PETUCTPALIMY B a3POIIOPTY C IPOX0KICHUEM
MOTPAaHUYHOI'0 KOHTPOJIS; TIOHSTh MECTO JAHHOW MOJISNU MPY onpeiesieHny GpyHKINH pa3padaTbiBaeMOi CUCTEMBI Ha
JTare onpezeeHus TPeOOBaHUH K cHCTEME.

BapuanT Nell
Pa3pabotats Mozeu moToka paboT HH(GOPMAITHOHHON OACUCTEMBI callT kadeapel VIC; MOHATH MECTO JaHHOW MOJICITH
TpH ompeieNicHuH GYHKINHA pa3pabaThiBaeMOM CHCTEMbI Ha dTare ONpeIe/ieHUs] TpeOOBaHUH K CHCTEME.

BapuanT Nel2

PazpaboTars Mozieny moToka padot HHGOPMALMOHHOM MOACHCTEMBI HHTEPHET-XPaHWININA YI€OHBIX KHUT CBOOOTHOTO
JocTyma (TpeanoiaraeTcs o0s3aTeNbHas perucTpanys A CKauuBaHHUA, OTPaHMYCHHOE KOJIMYECTBO CKAaYMBaHUH,
BO3MOXKHOCTb BBIKJIa/IbIBATh CBOI MaTrepual); MOHITh MECTO JAHHOW MOJIENH IIPH ONpeeIeHIH (YHK UM
pa3pabaTbIBaeMOli CHCTEMBI Ha JTare OnpeeNIeHNs] TPEOOBAaHUH K CHCTEME.

Bapuant Nel3

Pa3paboTate Mozeny moToka paboT aBTOMaTH3UPOBAHHON CUCTEMBI Pa0OTHI OMOJIMOTEKH (B YACTHOCTH pabouee MecTo
6ubsmoTexaps); HOHATh MECTO JAHHOW MOJEIH NPH ONpeieleHuH (QyHKIMH pa3padaThiBaeMOil CUCTEMBI Ha 3Tale
oTpelieTIieHus TpeOOBaHUIT K CHCTEME.

Bapuant Nel4

Pazpaborars MoieNH OTOKa paboT MH(GOPMAIIOHHOM TTOICUCTEMBI «PETUCTPATYpPa MOJIMKINHUKKWY (B YaCTHOCTH pabouee
MECTO perucTpaTopa: MPHUHATHE 3aBOK Ha BBI30Ba Pa3HBIM BpayuaM, BblJladya KapTO4eK K BpauyaM ¢ yTOUHEHHEM BPEMEHU
paboTHI Bpaueii); MOHATH MECTO JAHHOI MOJIENM NPH onpeesieHnH (yHKIUHA pa3padaTeiBaeMOi CHCTEMBI Ha JTaIe
orpe/ieTIeHus TpeOOBaHUIl K CHCTEME.

Bapuant Nel5

PazpaboTars Mozenu MoToka padoT HHPOPMAIOHHON BE0-OPHEHTOBAHON MOJICHCTEMBI PEKJIAMHOTO areHTCTBA
(IpenmonaraeTcst MpeAoCTaBIEHHE PEKJIAMHBIX YCIIyT, 0(hOpMIICHUE 3asIBKH, IOATBEPIKICHNE ITPUHSITHUS 3aIBKH M CPOKH
BBINIOJTHEHMS); TIOHATH MECTO JAHHOM MOJIETIH IIPH OIpe/ielieHnH (PyHKIUH pa3padaThiBaeMOi CHCTEMBI Ha dTaIre
ompeeneHUs TpeOOBaHUI K CHCTEME.

4.1.2. YcTHblii onpoc

Tema 1. TeopeTnueckre OCHOBBI IPOSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeTo0ornueckre OCHOBBI TPOEKTUPOBAHUS HHPOPMAIMOHHBIX CHCTEM
Tema 3. KaHOHMUYECKOE ¥ THIIOBOE MMPOEKTUPOBAHNE HH()OPMAIIHOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METOABI aHATH3a U IPOSKTUPOBAHIS HHPOPMAIMOHHBIX CHCTEM
Tema 5. [TpoekTrpoBaHue TOKYMEHTAJIBHBIX 0a3 JTaHHBIX



Tema 6. IIpoexTupoBanue pakTorpapuIeckux 06a3 JaHHBIX
Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IbI AHAJIN3A U TIPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 8. ObecneueHre COBMECTHOT'O AOCTYIA K 0a3aM JaHHBIX U IIpOrpaMMam

4.1.2.1. Ilopsaaok NpoBeeHN.

VYCTHBIH ONpOC TPOBOJIUTCS Ha NPAKTUYECKUX 3aHATHsAX. OOywaromiyecss BBICTYIAIOT C JOKJIaJaMH, COOOIICHHUSIMH,
JIOTIOJTHEHUSAMH, YYacTBYIOT B JUCKYCCHH, OTBEYAIOT Ha BOIPOCHI mpenojaBaTens. OLieHUBaeTCs YpOBEHb JOMAIIHEH
MOATOTOBKA IO TEME, CIIOCOOHOCTh CHCTEMHO MW JIOTHYHO W3JaraTh MaTepHaji, aHaIM3UpOBaTh, (HOPMYIHUpPOBATH
COOCTBEHHYIO HO3UIINIO, OTBEYATh HA JOMOIHUTEIBHBIE BOIPOCHL.

4.1.2.2 Kputepun oneHnBaHUs

OneHka «OTIMYHO» CTABHUTCS, €CJIM 00y4arouiics:

B oTBeTe kauecTBEHHO PAaCKpBUI cofepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOEH MOHSATHITHBIN
anmapat. [IpogeMOHCTpHPOBaH BHICOKHMH ypOBEHb NOHMMaHHMs Marepuaia. [IpeBocxogHoe yMeHHe (OPMYIMPOBAThH CBOU
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TIOJIOKEHUSI.

OueHkKa «X0poLI0» CTABUTCS, €CJIU 00yUyaromuiics:

OcHOBHBIE BOIPOCHI TeMBI packpbll. CTPyKTypa OTBETa B LIEJIOM aJ€KBAaTHA TeMe. XOPOLIO OCBOEH MOHATHIHBIN anmapar.
[TponeMoOHCTpUPOBAaH XOPOIIMH ypOBEHb NMOHHUMAaHHMA Marepuana. Xopoliee yMeHHe (OpMYIHpOBaTh CBOM MBICIH,
00CyXJaTh TUCKYCCHOHHbIE MOJI0KEHHSI.

OueHkKa «ya0BJIEeTBOPUTEIbHO)» CTABUTCSH, €CJIM 00yYaoLuiics:

Temy wdactmuno packpsul. OtBer cmabo cTpykTypupoBaH. IloHATHIHBIM ammapar OCBOeH 4YacTW4HO. [loHmMmanume
OTZIETBHBIX MOJOKEHUH W3 MaTepuaja Mo TeMe. Y IOBJICTBOPUTEIbHOE YMEHNE (HOPMYIHPOBATh CBOM MBICIH, 00CYXIaTh
JUCKYCCHUOHHBIE ITOJIOKEHHS.

OueHka «Hey10BJIEeTBOPUTEILHO» CTABUTCS, €CJIU 00yYAIOIIMIACS:

Temy He packpbul. [IoHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [loHMMaHNe MaTepuana QparMeHTapHOE HIIH
orcyTcTByeT. Heymenue ¢hopMyIupoBaTh CBOM MBICIH, 00CYK/1aTh AUCKYCCHOHHBIC TTOJIOKCHUS.

4.1.2.3. ConepixaHue OLEHOYHOI'0 CPeACTBA

Temsr 1-8

1. UYro Takoe cucteMHbIN noaxo K npoektupoBanuto C. KakoBsl ero npuHIuns?

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 M pacnpenenennoit UC, coctaB u copepkaHue UX MOACHCTEM.

7. B yem Ha3zHaueHWE U CTPYKTypa IMOJACUCTEM MaTEMaTHYECKOT0, TEXHOJIOTHIECKOTO, IPOTPaMMHOTO,
TEXHUYECKOTO U JIMHIBUCTHUYECKOTO obecnieuenus C.

8. Kax BbI MOHMMaeTe MOHATHE TEXHOJIOTHS IPOSKTUPOBAHMSI?

9. Kakyto pois urpaeT TeXHOJIOTHS MPOSKTUPOBaHMA B Tiporiecce co3nanus MC u kakue TpeOoBaHHA,
MIPEIBABISIOTCS K BEIONpaeMON TeXHOJIOTHN?

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
BBO/JIa B IECTBUE, IKCIUTyaTalluy U COMPOBOXkAeHUs mpoekta JUC.

15. Kaxoii cocTaB mpoeKTHOH JOKYMEHTAITNH, B3aUMOJICHCTBHE MMOJIb30BaTeneit 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
pelleHuit.

18. Maiite onpeseneHne THIOBOMY IpoekTHOMY pemenuto (TTIP).

19. Kakwne xnaccel TIIP BuI 3HaeTe.



20. OOBsiCHUTE COCTaB U COJIEpKaHKE Ollepalii TUIIOBOTO eMeHTHOTo npoektiposanus UC, tunosoii UC,
CoJIepyKaHne CUCTEMHOT0 (0OBEKTHOTO) 1 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, IK3eMIUTAp Kacca, MOBeIeHNe 00beKTa.

31. Kak o6o3HagaroTcst 00BEKTHI M KiIacchl Ha auarpammax UML?

32. Yro Takoe accoumanus Mexay kiaccamu? Kakue Bubl acconuanuii Bel 3Haete? [IpuBeaure npumepsl.
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 3aiaHue

Tema 1. TeopeTnueckre OCHOBBI IPOSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeTo010rHYecKrie OCHOBBI TPOSKTUPOBAHUS HH()OPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE U THITOBOE MPOCKTUPOBAHIE HHPOPMALIMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIC METOABI aHAIHM3A U MIPOSKTUPOBAHUS HHPOPMAITHOHHBIX CUCTEM

4.1.3.1. Ilopsxok npoBeaeHHUsI.

OOyuaronyecs BBINOIHSIIOT 33/1aHNs, TPEOYIOIINE CO3/IaHNs YHUKAIBHBIX OOBEKTOB ONpENeNéHHOro THHa. Tum oObeKTa,
ero TpeOyeMble XapaKTepUCTUKH M METOIBl €ro CO3JaHMS OMNPEACIAIOTCS MOTPEOHOCTSIMH TpodecCHOHAIBLHOMN
JIeSITENIFHOCTH B COOTBETCTBYIOLIEH cepe mbo LessiMi TPEHUPOBKHU ONpPECIEHHBIX HABBIKOB M yMeHHU. OIEeHUBAIOTCS
KpEaTHBHOCTH, BIIa/ICHUE TEOPETUIECKUM MaTepPHaJIOM II0 TeMe, BIIaIeHHUE IPAKTHYECKIMH HaBBIKaMU.

4.1.3.2 Kputepuu oOuleHUBaHUSI

OueHKa «OTJIUYHO» CTABUTCS, €CJIU 00yUYaloLuiics:

IIponemMoHCTpUPOBAT BBICOKHH YPOBEHb 3HAHUHM M yMEHHUH, HEOOXOAUMBIX I BBITIOITHEHUS 3ajaHusa. PaboTa MOIHOCTHIO
COOTBETCTBYET TPeOOBAHMAM NPO(ECCHOHATBHOM JiesiTeNnbHOCTH. OTiINYHas cIoCOOHOCTH MPUMEHSITh NMEIOIINECs] 3HAHUS
U YMEHHs JUIsl PEUIeHUs] NMPAKTHYECKHX 3a1a4. BBICOKMH YpOBEHb KPEATHBHOCTH, CAMOCTOSATENBHOCTH. COOTBETCTBHE
BBIOPaHHBIX METOJIOB MIOCTABJIEHHBIM 33/1a4aM.

OueHkKa «X0polI0» CTABUTCS, €CJIM 00yUyalomuiics:

IIponemMoHCTpHUPOBAI CpEeAHNI YPOBEHBb 3HAHUI M yMEHHI, HEOOXOAUMBIX JJIS BBIMOJIHEHHS 3aaHus. PaboTa B OCHOBHOM
COOTBETCTBYET TPEOOBaHMSIM NMPOGECCHOHATBHON JIESITEIbHOCTH. X0poIuasi CIIOCOOHOCTh NMPUMEHATh UMEIOIIHNECS 3HAHUS
W yMEHHs Ul PEUIeHUsl TpakThdeckux 3anad. CpenHUH ypoBeHb KPEaTHBHOCTH, CAMOCTOSTENbHOCTH. BrIOpaHHbBIE
METOJBI B LIEJIOM COOTBETCTBYIOT IOCTABICHHBIM 33a4aM.

OueHkKa «ya10BJIeTBOPUTEIbHO)» CTABUTCSH, €CJAM 00y4YaloLuiics:

[IponemoHCTpHpOBaN HU3KUH ypPOBEHb 3HAHWH M yMEHHH, HEOOXOMWUMBIX IS BBINOJTHEHHA 3amaHus. PaboTa dacTHdHO
COOTBETCTBYET TpPEOOBaHUSAM MPO(PECCHOHANBLHON JIESTENBHOCTH. Y IOBJICTBOPUTEIbHAS CIHOCOOHOCTh IPHUMEHATH
HMEIOIIUECS 3HAHUS U YMEHUs JUIS PELICHUs MPAKTHYEeCKUX 3aj1ad. Huskuil ypoBeHb KpEaTUBHOCTH, CAMOCTOSTENBHOCTH.
BriOpaHHbBIe METOIBI YaCTHYHO COOTBETCTBYIOT IIOCTABIEHHBIM 33/1a4aM.

OneHka «HEeyA0BJICTBOPHTEIbHO» CTABUTCS, €CJIM 00y4aromuics:

[IponemMoHCTpHPOBaN HEYIOBICTBOPUTEIBHBIH YPOBEHb 3HAHWI W YMEHHWH, HEOOXOAMMBIX JUIA BBITOJHEHHS 3aJaHUS.
PaGora He cooTBeTCTBYeT TpeOOBaHMAM IpOoEeCcCHOHAIBHON aesTeNbHOCTH. HeymoBieTBopuTenbHas CHOCOOHOCTh
MIPUMEHSATh UMEIOIIKECS 3HAHUSA U YMEHHMA I PELIeHUs MPaKTUUeCKuX 3ajad. HenocTaTouHbl ypoBeHb KPEaTHBHOCTH,
CaMOCTOSATENILHOCTH. BbIOpaHHbBIE METOIBI HE COOTBETCTBYIOT IIOCTaBJICHHBIM 3a/[auaM.

4.1.3.3. Coep:xaHue OLIECHOYHOI0 CPeACTBA

Tembl 1-4

DopMynupOBKa 3a/1aHuUs:

PazpaboTka 1orn4ecKkoi MOIETH TaHHBIX HHPOPMAITMOHHON CHCTEMBI IO MPEAJIOKESHHON MpeAMETHOH o0IacTu

IIpumep 3amanmii: Pazpaborats ERD B HOTanmu IDEF1X n nHpOpMannoHHy0 MoIenb A 3a1a4n "' Y4eT ycreBaeMocTH" .



4.2. OneHo4HbIE CPeCTBA IPOMEKYTOYHOH aTTeCTAUH

[To aucummuimHe npenycMOTpeH 3auéT B 4 ceMecTpe M HK3aMeH B 5 cemectpe. 3a4ér (IK3aMeH) NMPOXOJuT 1o ouneram. B
Ka)XJJOM Omiere aBa TEOpETHYECKHX Bompoca. 3auéT (9K3aMeH) NPOBOAUTCS B YCTHOW / NMUCHMEHHOW M KOMIIBIOTEPHOM
¢dopme. OueHuBaeTcs BIAJCHHE MaTepHANIOM, €0 CHCTEMHOE OCBOCHHE, CIOCOOHOCTh NPUMEHATh HY)KHBIC 3HAHHS,
HaBBIKW M YMEHHS IIPH aHAJHM3€e MPOOIEMHBIX CUTYALHH.

4.2.1. YcTHbBIIi HIM NHCbMEHHBIH 0TBET Ha BONPOC

4.2.1.1. Ilopsaaok npoBeeHH.

YCTHBIN WM NHUCBMEHHBIH OTBET HA BOIPOC HAIPABICH HAa IPOBEPKY 3HAHMH OCHOBHBIX PAa3/eliOB IO JUCIUIIIMHE
«IIpoexkTupoBane NHOOPMALMOHHBIX CUCTEM).

4.2.1.2. Kputepuu oueHUBaHUS.

OueHka «OTJIMYHO» CTABUTCS, €CJIU 00ydalouuiics:

B oTBeTe kaueCTBEHHO PACKPBLI cojepxkaHue TeMbl. OTBET XOpoIIo CTPyKTypHpoBaH. IIpekpacHO OCBOEH MOHSATHIHBIN
anmapat. [IporeMOHCTpHPOBaH BBHICOKHMH ypOBEHb MOHMMaHMs Marepuaina. IIpeBocxoqHoe ymeHne GopMyIrpoBaTh CBOH
MBICJIH, 00CY>XKIaTh JUCKYCCHOHHBIE TIOIOKCHNSI.

OueHKa «XOpPOII0» CTABUTCS, €CJIH 00yYAIOIUiACs:

OcHOBHBIE BONPOCH! TeMBI packpbll. CTPyKTypa OTBETa B LI€JIOM aIeKBaTHA TeMe. XOpOIIO OCBOSH MOHATUHHBIN anmapar.
[TponeMOHCTPUPOBAaH XOPOIIWH ypPOBEHb MOHMMaHHs Marepuaia. Xopollee yMeHHe (OpPMYIHPOBATh CBOM MBICIIH,
00CYXIaTh TUCKYCCHOHHBIE TOJIOKEHHS.

OneHka «yA0BJIEeTBOPUTEIBHO» CTABUTCS, €CJIM 00yqaromuiics:

Temy wyactuuHo packpbil. OTBeT cnabo cTpykTypupoBaH. [loHATHIHBIA anmapaT OCBO€H dYacTuyHo. [loHumanue
OTJIEJIbHBIX MOJIOKEHUH U3 MaTepuaia Mo TeMe. YIOBJIETBOPUTEIbHOE YMEeHHE (JOPMYIMPOBATh CBOU MBICIH, 00CYXIaTh
JIMCKYCCHOHHBIE TIOJIOKCHHS.

OneHka «HeyA0BJECTBOPUTEIBHO» CTABUTCS, €CJIM 00ydarommuiics:

Temy He packpbul. [IoHATHHHBIN ammapaT OCBOEH HEyAOBIETBOpHUTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE WM
orcytcTByeT. Heymenue (popMysmpoBaTh CBOU MBICIH, 00CYXKIATh AUCKYCCHOHHBIE TTOJIOKEHUSL.

4.2.1.3. OueHo4Hble CpeAcTBA.

Bonipocsl 1J1s1 yCTHOTO MJIM IMCBMEHHOT0 OTBETA

4 cemecTp

1. [Ipoextuposanue UC, npoekt C, ocHOBHBIE 0AX01bI B TpoekTHpoBanuu MC.

. Metononorus nocrpoenus 1C.

. OCHOBHBIE KOMITIOHEHTHI TeXHOJIOTHU IpoekTupoBanust VC.

. Meronp! npoextupoBanus 1UC.

. Cpencrsa npoektupoBanus NC.

. Kparkast xapakrepucTruka NpuMeHsSEMbIX TEXHOJIOT Ui TPOEKTUPOBAHUSL.

. Kuznennsrii iukn C. Buast Mmoaeneit skn3nenHoro mukia MC.

. TpeboBaHus K BEIOMPaeMON TEXHOJIOTHH MPOSKTUPOBAHUS.

9. Kanonuueckoe npoexktupoBanue. CTaauu U 3Tambl.

10. CocraB u cogepkanue paboT Ha MPEANPOCKTHO cTanuu co3nanus MC.

11. CoctaB u cogepxkanue paboT Ha CTaANN TEXHO-PAOb0OYEro NPOEKTUPOBAHMUS.

12. CoctaB u cogepkanue paboT Ha CTaANUAX BHEAPCHUS, IKCIUIyaTalluH M COTIPOBOXKICHHUS IPOEKTA.

13. OcHOBHBIE MOHATHS U KIIACCU(PHKAIMS METOJIOB THUIIOBOTO TIPOESKTHPOBAHUSI.

14. TexHonorust MapaMeTpUIeCcKN-OPUEHTUPOBAHHOTO NPOESKTUPOBAHMS.

15. TexHoNMOTHS MO/ICIEHO-OPUEHTUPOBAHHOTO MTPOSKTUPOBAHUSL.

16. OcHoBHbIe nonsiTHA U kinaccudukaius CASE-TexHoIorui.

5 cemecTp

1. IlpoexTupoBanue akrorpaduueckux b/l MeToabl NPOSKTUPOBAHHUSI.

2. [IpoexkTrpoBaHKe JOKYMEHTAJIbHBIX 0a3 JaHHbBIX.

2. KonuenryansHoe nmpoektuposanue b/

3. Jlornueckoe mpoektuposanue b1

4. ®usnueckoe mpoexTuporanue b/

5. bazoBbIe TPUHINIIBI U TTIOHSTHS TEXHOJIOTHH pa3paboTKH 00BEKTHO-OPUEHTHPOBAHHBIX HH(OPMAIIMOHHBIX CHCTEM Ha
ocnose UML.

6. BozmoxnocTu u nocronHctsa UML. MHCTpyMEHTaIbHBIE CPEACTBA BU3YyaIbHOTO MOAECIUPOBAHUSI.

7. ApxurextypHslie npenctasiennst UML. IlonsTre apXuTeKTypsl HHPOPMALIHOHHON CHCTEMBI.

8. 0030p aquarpamm UML. Cpenctea UML. J/InarpaMMbl BapHaHTOB MCIIOIB30BaHMs. JluarpaMMbl KitaccoB. JluarpaMMbl
B3auMoeiicTBu ([{narpaMMbl OCIIEI0BATENILHOCTH, KOOIIEpAaTUBHbIE AUarpaMmbl). JlnarpamMMel cocTostHui. JlnarpaMmmel
nesitesibHoCTel. JlnarpaMmel peain3anui (JuarpaMMbl IIaKeTOB, KOMITOHEHTOB U pa3MelIeHHs ).

9. PanmonanbHei yHUUIMpoBauusli nporecc (RUP). ducuumniasl RUP. KitoueBbie nonstus n npuniuns: RUP.
OO6uiee mpeacTaBieHUe, JMHAMHYECKUN U cTaTHIecKuil acrekTel RUP.

10. MexcucremHsle HHTEP(ENCH U TpaliBepbl; HHTEP(EHCH B pacpeieIeHHBIX CHCTEMaX.

0N L bW



11. CrargapTHBIE METOABI COBMECTHOTO JOCTYTA K 0a3aM JaHHBIX U IIPOTPaMMaM B CIOKHBIX HH(OPMALIHOHHBIX
cucremax (npaiisepst ODBC).
12. TIporpammuas cucrema CORBA.
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Ilepeuens JuTepaTypbl, HeOOXOAMMOM AJIsl OCBOECHHMS TUCHUILIUHBI (MOLYJIs1)

Hanpasnenne moarorosku: 09.03.03 - [NpukinanHas nHGOpMaTHKa
[podune noarorosku: [Ipuknannas nHGOpMAaTHKa B IKOHOMHKE
Ksamudukanms BeITycKHHIKA: OaKaiaBp

®opma o0yueHust: 3a04HOE

S3BIK 0OyUeHus: pycckuit

I'on Havana oOyueHus no odpasoBaTenbHON nporpamme: 2021

OcHoBHas JquTepartypa:
1. Bnosenko, JI. A. UHdopmaunonHas cuctema npeanpusatus: YueOHoe mocobue. - MockBa: By3oBckuil yueOHUK:
NUHO®PA-M, 2010. — 237 c. - ISBN 978-5-9558-0143-8. - Tekct: omektponssrii. -  URL:
https://znanium.com/catalog/product/181562. — Pexxum mocTyra: mo MoAMUCKe.
2. 3aboruna, H. H. IIpoextupoBanre WHPOPMANMOHHBIX cuUcTeM: YdeOHOoe mocobue / 3abotuna H.H. - Mockea: HUIL]
NHO®PA-M, 2016. - 331 c. (Boiciiee oOpa3oBanue: bakanaspuar) ISBN 978-5-16-004509-2. - TekcT: 3JI€KTPOHHBIN. -
URL.: https://znanium.com/catalog/product/542810. — Pesxum mocTyma: mo MOAMUCKeE.
3. Kosanenko, B. B. IlpoekrupoBanne WHPOPMAIUOHHBIX cucTeM : yueb. mocobme / B.B. Kopamenko. — Mocksa:
DOOPYM: UHDOPA-M, 2018. — 320 c. — (Bricmiee obpa3oBanue: bakanaBpuar). - ISBN 978-5-00091-628-5. - Tekct:
anektporHbIid. - URL: https://znanium.com/catalog/product/980117. — Pexum gAocTyIma: Mo MOAIKCKE.
4. Maptimme, C. A. bassl manaeix. [Ipaktmueckoe mpumenenue CYB/l SQL m NoSQL-tuma mis mpoeKTHpPOBaHUS
nHdopmanmoHHbx cucteM : yde0. mocobue / C.A. Maprumun, B.JI. Cumono, M.B. Xpamyenko. — Mocksa: WJ|
«DOPYM» : UHOPA-M, 2018. — 368 c. — (Bricuiee obpa3zoBanue: bakanaspuar). - ISBN 978-5-8199-0718-4. - Tekcr:
anektponHbIid. - URL: https://znanium.com/catalog/product/926871. — Pexum gocTyrma: mo HOAIHCKe.
5. Bemmmerypos, C. X. Mapopmartuka [DneKkTpoHHEIH pecypce] : yued. mocobue / HoBocu®. roc. arpap. yH-T. ATpoHOM. daxk.;
coct.: I.1. Hekpacora, C.X. Brrierypos. - HoBocubupck: 3onotoit kojoc, 2014. - 105 c. - Teker: snekTpoHHbId. - URL:
https://znanium.com/catalog/product/516070. — Pexunm mocTyma: mo MoIIHCKe.
6. bannun, K. B. UadopMarmonHsie cucTeMbI B 3KOHOMUKe: YueOHoe mocobne / K.B. bannun. - Mocksa: HULL Uudpa-M,
2013. - 218 c. (Bwicmee obOpasosanme; bakamaBpuat). ISBN 978-5-16-005009-6. - Tekcr: snekrponHsiit. - URL:
https://znanium.com/catalog/product/397677. — Pexum mocTyma: mo MOIIHCKe.
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Hepeqem, I/IH(l)OpMaIII/IOHH])IX TeXHOJIOFHﬁ, HCIMOJIB3YEMBIX /IJIf1 OCBOCHUS JUCHUIIJIMHBI (MOIIleSI), BRJIIOYasl NNEPECYCHb

NMPOrpaMMHOro odecnedeHust 1 HHPOPMALTHOHHBIX CHIPABOYHBIX CHCTEM

Hanpagnenne noarorosku: 09.03.03 - [Npuxiagnast nHpopmarnka
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S3bIK 0OyUeHUs: pycckuit

Ton Hauana oOyueHus o o6pa3oBarenbHOM nporpamme: 2021

OcBoeHHe MAUCIMIUIMHBI (MOAYJsA) TpEANoJiaraeT HCIOJIb30BaHUE CJIEAYIOUIEro MpPOrpaMMHOIO
nH(pOpPMaMOHHO-CIIPaBOYHBIX CUCTEM:

Office Professional Plus 2010, GIMP, Inkscape, Notepad ++, Python, Lazaru

Kaspersky Endpoint Security s Windows

OnexrpoHHas Oubnmorteunas cuctema «ZNANIUM.COM»

OnektpoHHast oubnmoTeyHas cucrema MznarenscrBa «Jlanb»

OnektpoHHas oubnmoTeyHas cucreMa « KOHCYJIbTaHT CTyAeHTa»

obecrieueHUsT U



