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Conep:xanue

1. IlepeueHb IUIAaHUPYEMBIX pPE3yJbTATOB OOY4YEHHMs IO AWUCLHUIUIMHE (MOIYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMU
pesynbpratamu ocsoerus OITIOII BO

2. Mecto muctuminabl (Moaysst) B ctpykrype OITOIT BO
3. O6peM OUCHUIUTMHBI (MOIYJS) B 3a9ETHBIX CIMHUIAX C yKa3aHHEM KOJIMYECTBA YacOB, BBIACICHHBIX HAa KOHTaKTHYIO
paboty oOyuaronuxcs ¢ mpenogaBareneM (1o BHIaM YIeOHBIX 3aHATHI) U Ha CAMOCTOATENBHYO paboTy 00yJaroImxcst

4. Conepmaﬂne JUCHUITIINHBI (MO)IyJ'ISI), CTPYKTYPUPOBAHHOC 1O TEMaM (pa3,uenaM) C YKa3aHUEM OTBCJACHHOTO Ha HHX
KOJINMYCCTBA aKaACMHUYCCKNX YaCOB U BUJIOB y‘le6HBIX 3aHATHI

4.1. CTpyKTypa ¥ TeMaTUYCCKUH IJIaH KOHTAKTHOM U CAMOCTOSITEIILHOW PabOThI MO JUCIUILTHHE (MOJIYITIO)

4.2. ComeprkaHue OUCIUTUTAHBI (MOIYJIIS)

5. IlepeveHs y4eOHO-METOIUIESCKOTO 00ECIICUCHHS )11 CAMOCTOSTCIBHON paOOTHI 00YYAROLIMXCS 10 TUCIIMIUTHHE (MOJIYIIIO)
6. ®OH/T OLICHOYHBIX CPEACTB MO AUCIUILTHHE (MOIYIIIO)

7. IlepedeHs muTepaTypsl, HEOOXOIMMOI I OCBOCHHS AUCIUTUTHHBI (MOJIYJIS)

8. Ilepeuenr pecypcoB HH(DOPMALMOHHO-TEIICKOMMYHHKAIIMOHHOW ceTn "VHTepHeT", HEOOXOJUMBIX JUIi OCBOEHHS
JTUCTIATUTAHBI (MOYJIST)

9. Meronudeckue ykazaHus g 00ydJaromuxcs M0 OCBOCHUIO JUCLHUIUIHHBI (MOTYJIN)

10. Ilepeuenbp HMHGPOPMAIMOHHBIX TEXHOJOIMH, HCIIOIB3YyEMBIX ITIPH OCYLIECTBICHHH 00pa30BaTENbHOIO IMpolecca Io

JUCHUIUIHHE (MOIYIII0), BKIIFOYAs MIEPEYCHb MPOTrpaMMHOr0 obecreueHrs U UH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IPU
HEO0OXOTUMOCTH)

11. Omucanue MaTepUATBLHO-TCXHHUECKOW 0a3bl, HEOOXOMUMOM I OCYIICCTBICHHSA OOpa30BATEIBHOrO IMpollecca IIo
JTUCTIATUTAHE (MOIYIIIO)

12. CpeznctBa amanTaiid MPEMoJaBaHUs TUCHUIUIAHBI (MOIYJs) K MOTPEOHOCTSIM OOYYaroIUXCs WHBAJIUIOB M JIHI[ C
OTpaHUUYEHHBIMHA BO3MOKHOCTSIMU 37I0POBBSI

13. Ilpunoxenue Nel. @OHJ OLIEHOUHBIX CPEACTB
14. Ipunosxxenue Ne2. [lepeuens uTepaTypbl, HEOOXOAUMOI 111 OCBOSHUS TUCLUILIIMHBI (MOJTYJIsT)

15. Hpunoxenne Ne3. IlepeueHp WHPOPMANMOHHBIX TEXHOJOTHH, UCTONB3YEMBIX UL OCBOCHHS AUCIUILIMHBI (MOIYJIIA),
BKJIIOYast IEpeYeHb IPOrpaMMHOT0 oOecriedeHns 1 HHPOPMaIMOHHBIX CIIPABOYHBIX CUCTEM



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

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

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

Iugp Pacumindposka
KOMITeTEeHIIHH npuodpeTaeMoil KOMIETEHITNH
VK-2 CriocoOeH ompeensaTh KPYT 3a/a4 B paMKaX MOCTABICHHOM LENX M BHIOUPATh ONTUMAIIBHBIC CIIOCOOBI
X PEUICHMUS, HCXO U3 JCHCTBYIONINX IPABOBBIX HOPM, MMEIOIIUXCS PECYPCOB M OTPAaHUICHUH
BrnaneTh HaBbIKAMH ONPEIICIICHHUS KPyra 3a/1a4 B paMKax IMOCTABJICHHOM IIeJTH, BEIOOpA ONTHMATbHBIX
YK-2.3 CII0CcO0O0B X PEIICHHUS, HCXO/S U3 JCHCTBYIONIUX MPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OrpaHUYCHUN
OIK-8 CriocoOeH TpHHUMATh ydYacTHE B YIPABICHHH IMPOEKTAMH CO3JaHUS WH(POPMAIMOHHBIX CHCTEM HA
CTaIUAX )KU3HEHHOTO IHKIIA
OIK-8.1 3HATH CIIOCOOBI COBMECTHOTO YIPABJICHHUSI MPOCKTAMH CO3aHMs HHGOPMAIIMOHHBIX CHCTEM Ha CTAIHIX
‘ PKU3HEHHOTO LIUKJIA
OIK-8.2 [YMeTh B cocTaBe KOMaH[IbI YIIPABIIATH MPOSKTAMH CO3JaHMsI HH(POPMAIIMOHHBIX CHCTEM Ha CTaIUsIX
' PKH3HEHHOTO IIUKJIA
OIK-8.3 BraieTh CrIOCOOHOCTHIO COBMECTHOI'O YIIPABJICHUS POCKTAMHU CO3IaHUS HHPOPMAIMOHHBIX CUCTEM Ha
’ CTaJIMAX >KU3HEHHOTO IIMKJIa

OO0y4aroniuiicsi, OCBOUBIINNA UCITUTLTHHY (MOIYIIB):

JlomkeH 3HaTh:

- cIOCOOBI COBMECTHOTO 3(PPEKTUBHOTO yNpaBiIeHHs] MHHOBAIITMOHHBIMH MPOEKTaMHU CO3JIaHUSI HHPOPMAIIMOHHBIX CHCTEM
Ha CTaJusAX )KU3HEHHOI0 LIUKIa

JloyKeH ymeTh:

- 9 PEKTUBHO PYKOBOJUTH YIIPABJIEHHEM HHHOBAIIMOHHBIMHU TIPOEKTAMH CO3JaHUS HH(GOPMAIMOHHBIX CHCTEM Ha CTAIHAX
JKU3HEHHOTO IIMKJIA, OCYIIECTBIATH OOOCHOBAaHHBIA BHIOOP MPO(pECCHOHATBHO OpHeHTHpoBaHHBIX MC B TpeaMeTHOMN
o0acTu.

I[OJ'DKCH BJIaacTh:

- HaBBIKaMW ONPEACICHUSA OCHOBHBLIX U CHG[H/IQ)I/I‘IGCKI/IX 3aJa4 B paMKax IMOCTaBJIICHHOM eu, BBI60pa CIIoco00B UX
peuieHus, METOAUKaMU pa3pa60TKH LeJIn U 3a1a4 [POCKTa,

- CHOCOOHOCTBIO 3(1)(1)CKTI/IBHO PYKOBOAUTL YHNPABJICHUEM HWHHOBAIITMOHHBIMH HNPOCKTAMU CO3daHUSL HH(bOpMaHHOHHLIX
CHCTEM Ha CTaAUAX XU3HCHHOTI'O ITUKJIA.

2. Mecto aucuumiunsl (MoayJs) B ctpykrype OIIOII BO

Jannas mucumiuimHa (MOAyib) BKiIoueHa B paszen "B1.0.05.09 Jucumrummaer (Moayiin)" OCHOBHOW mpodeccHoHaTbHON
obpazoBarensHOit mporpammbl 09.03.03 "llpuxnanHas uHpopmaTtuka ([IpuknanHas wHpOpPMaTHKa B 3KOHOMHKE)' W
OTHOCHTCS K 00s3aTeTbHBIM JTUCTIATUTHHAM.
OceauBaetcst Ha 2 Kypce B 3, 4 cemecTpax.

3. O6beM AUCHMIUVIMHBI (MOAYJISI) B 3a4eTHBIX €AMHMIAX C YKAa3aHHMEM KOJIUYECTBA 4YacOB, BbIIEJEHHBIX Ha
KOHTAKTHYI0 PadoTy o0ydyawuiuxcsi ¢ mnpenojgaBaTtejieM (0 BHAAM Y4eOHBIX 3aHATHH) MU Ha CaAMOCTOSITEJILHYIO
padoTty o0yuarommxcst

OO1mas TpyA0eMKOCTh JUCIUILIMHBI COCTABIsACT 8 3a4eTHbIX(ble) equHuI(bl) Ha 288 yaca(oB).

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

CamocrositensHas paboTta - 249 yaca(oB).

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

dopma MpoMeKyTOUHOT0 KOHTPOJISI TUCLUIIIIMHBL: OTCYTCTBYET B 3 CEMECTpE; 9K3aMeH B 4 cemecTpe.



4. Conep:kaHue TUCHMILIHHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE MO TeMaM (pa3jgejaM) ¢ yKa3aHHeM OTBEICHHOI0 Ha
HHX KOJIMYECTBA aKa/JIeMHYECKUX YACOB 1 BH/I0OB Y4eOHBIX 3aHATHIA

4.1 CTpyKTypa M TeMaTH4YeCKHi NJIAH KOHTAKTHON M CaMOCTOAITEJIbHON PadoThI 10 AMCHUIIMHE (MO1YJII0)

Buabl u yacel
KOHTAKTHOI padoThl,
Ce X TPYROCMKOCTE CamocrosT
(B yacax)
N Paznessl AncuunianHbI / Mmec eJIbHas
Moy.ist TP Texcun Ipakruu |[Jlabopato | pabora
" ecKkue pHbIe
3aHATHS | paGoThI
1 Tema 1. TeopeTndeckue 0CHOBBI IPOESKTHPOBAHHMS 3 1 0 0 24
MH()OPMAIMOHHBIX CHCTEM
2 Tema 2. MeTo0/IOTHUECKHE OCHOBBI IPOEKTHUPOBAHUS 3 1 0 0 22
MH()OPMALMOHHBIX CUCTEM
3 Tema 3. KaHoHMUYECKOE U TUIIOBOE MTPOEKTUPOBAHNE 3 5 0 5 o4
MH()OPMALMOHHBIX CUCTEM
4 Tema 4. CTpyKTypHBIE METO/IBI aHAIN3a U IPOSKTHPOBAHHMS 3 2 0 5 29
MH()OPMAIMOHHBIX CHCTEM
5. |Tema 5. IlpoekTupoBaH#e JOKyMECHTAIBHBIX 0a3 TaHHBIX 4 2 0 0 40
6. [Tema 6. [IpoexTupoBanue pakrorpaduueckix 6a3 JTaHHBIX 4 1 0 3 37
7 Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METO/IBI AHAIN3A U 4 3 0 5 40
" |mpoexTHpoBaHNS HHGOPMAIIMOHHBIX CHCTEM
8 Tema 8. ObecnieueHre COBMECTHOTO JJOCTyMa K 0a3aM JaHHBIX 4 0 0 0 40
W IIporpaMmam
MToro: 288 4. (U3 HUX 9 4. KOHTPOJIb) 12 0 18 249

4.2 Coaeps:xaHue TUCUUIUINHBI (MOLYJIs1)

Tema 1. Teoperndeckue 0CHOBBI IPOEKTHPOBAHUS MH(POPMALMOHHBIX CUCTEM

IMonstne wmHbopManmoHHOH cuctembl. Kiaccugpukanns WHOOPMALMOHHBIX CHCTEM. APXHTEKTypa HH(MOPMAIMOHHBIX
cucreM. @OyHKIMOHANbHBIE U O00ECIEYMBAIONIME IOACUCTEMBl HMH(POPMAIMOHHOW CcHCTeMbl. JKHW3HEHHBIH LUKI
nHdopmManmoHHbIX cucteM. [ToHSTHS U CTPYyKTypa mpoekTta MHOOPMALMOHHBIX cucTeM. TpeboBaHus K 3()(EeKTHBHOCTH U
HaJIe)KHOCTH TTPOSKTHBIX PELICHHUH.

Tema 2. MeTo10/10rH4eCKHE OCHOBBI IPOEKTHPOBAHUSA HHPOPMALMOHHBIX CHCTEM

OCHOBHEIE HUCTOPUYECCKHUE TIOAXOAbl B IMPOCKTUPOBAHUUN I/IH(i)OpMaI_II/IOHHI)IX CUCTEM, METOHOJIOTUA TOCTPOCHUSA
MH()OPMALMOHHBIX CHCTEM, 3TAIlbl CO3/IaHMs NHPOPMAIMOHHBIX cucTeM. OCHOBHBIE 3a/1a4l METOJI0JIOTUH TPOEKTHPOBAHHMS
M 00J7acTH OXBarTa NMPOSKTHPOBAHUS MHPOPMAIIMOHHBIX CHCTeM. TEXHOJOInsl MPOEKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM,
OCHOBHBIE KOMIIOHCHTBI TCXHOJIOTUH NPOCKTUPOBAHUA HH(bOpMaHI/IOHHBIX CUCTEM. OTambl CO31aHuA HHq)OpMaL[PIOHHBIX
cucteM. Mojienu KU3HEHHOTO IMKJIAa HH(OPMAIMOHHBIX CUCTEM. METOABI U CPEJICTBA POSKTHPOBAHMUS HHPOPMALIMOHHBIX
cucteM. XapakTepUCTHKAa NPUMEHSIEMBIX TEXHOJIOTMH IIPOEKTHPOBaHUS WH(POPMAIIMOHHBIX CHCTEM, TpeOOBaHMS K
BBIOMPAaEMOH TEXHOJIOTUHM NPOEKTUPOBAHMS.

Tema 3. KanoHn4yeckoe U THIIOBOE NPOEKTHPOBaHHE HHPOPMAIMOHHBIX CHCTEM

Craguu ¥ 3TaIsl 1polecca MpoeKTHpoBaHus HHYOpManMOHHbEIX ciucteM. CocTaB paboT Ha NMPEANPOSKTHONW CTauH, CTa N
TEXHHYECKOTO M pab0odYero IMpOEKTUPOBAHMS, CTaJWHM BHEJIPEHMsS, SKCIUIyaTallMd M CONPOBOXIEHUsS mNpoekrta. lloHsThe
THUIOBOTO dJIEMeHTAa. TeXHOJIOTUH apaMETPUICCKU-OPUCHTUPOBAHHOTO U MOACIBbHO-OPUCHTUPOBAHHOTO IPOCKTUPOBAHUA.
Tema 4. CTpyKTypHBIE METOIbI AHAJIN32 U IPOEKTHPOBAHUSI HHPOPMALMOHHBIX CHCTEM

[TpoGnema CIIOXXKHOCTH W TOJXOJBI K €€ PELICHUIO NPU MPOEKTUPOBAHUHM MH(GOPMAMOHHEIX cucTeM. OOIIue NpUHIUIIEL
MIPOEKTUPOBAHUS HH()OPMAITHOHHBIX CUCTEM (2 OCHOBHBIX IOJX0/1a K JEKOMIIO3HIINH CUCTEM). Bu3yanpHOE MOAeIHpOBaHNe
(ERD, DFD, STD, SADT u ap. norauuu). Buasr moneneit. CASE-rexnonoruu u CASE-cpencra. CTpyKTypHBIE METOJIBI
aHaJIM3a U MPOCKTUPOBAHUS MH(OPMALMOHHBIX CHCTEM. XapaKTEPHCTHKH METOAOB. IIpHHIMIIBI CTPYKTYpHOTO METOJA.
Merox ¢ynkuuonansHoro moneiuposanuss IDEFO (I cam DEFinition). OcoGeHHOCTH TOMOJOTHH OMUCAHHS CHCTEMBI.
I'panunbr u ces3u. Odnactu npumenenust IDEF0O. Metomonorust onucanust 6usnec-mporeccoB |IDEF3. Exuauna pabotst
(nevictBuii). Cesizu. Coenunenus. O6mactu npumeHerust IDEF3. CtpykrypHbiii aHanu3 notokoB ganHbeix DFD. O6nactu
npumenenns DFD - nuarpamw.

Tema 5. IIpoekTHpOBaHHe JOKYMEHTAIbHBIX 023 JaHHBIX

JlokymeHTanpHble 0a3bl JaHHBIX. [IpOEKTHpOBaHME NOKYMEHTAIBbHBIX 0a3 [aHHBIX: AaHAIN3 MPEAMETHOW 001acTH,
pa3paboTka cocTaBa M CTPYKTYphl 0a3 AaHBIX, NPOEKTUPOBAHHME JIOTMKO-CEMAaHTHYECKOro Komiuiekca. IIpoexkTupoBaHue
(axTorpaduueckux 6a3 JaHHBIX: METOJIBI IPOCKTUPOBAHUS; KOHLIEITYaJIbHOE, JIOTHYECKOe M (PU3NUECKOE ITPOCKTUPOBAHHE.
Tema 6. IIpoexTupoBanue pakrorpapuueckux 6a3 JaHHbIX

dakrorpaduueckue 06a3pl  maHHbIX. OcHOBHBle (QyHkumu ¢dakrorpaduueckux ©0a3 pansHeix. IIpoexktupoBaHue
(akTorpapuueckux 6a3 JaHHBIX: METOABI POCKTHPOBAHUS; KOHIETITYalIbHOE, JIOTHYECKOE U (PU3NUECKOE TIPOSKTHPOBAHUE.



MonenupoBanue cTpykryp aanubix. Merox IDEF1X. bazoBsie nonstus. Juarpamma "cymHocTtb-cBsi3b (ERD)" u obnactu
ee PUMEHEHUSI.

Tema 7. O0beKTHO-OPHEHTHPOBAHHBIE METO/IbI AHAJIN3A M MPOEKTHPOBAHUSA MHYOPMALHOHHBIX CHCTEM

bazoBble MPUHIMIIBI M TMOHATHA TEXHOJOTUH Pa3padOTKH OOBEKTHO-OPUEHTHPOBAHHBIX HH(OPMALMOHHBIX CHCTEM Ha
ocaoBe UML. Bo3moxsoctn u pgocromHctBa UML. HHCTpyMeHTadbHBIE CpencTBa BHU3YalbHOTO MOJICIHPOBAHHUS.
Apxutexrypusie npenctasiernst UML. [Torarue apxutektypbl HHPOpMamoHHON cucTeMbl. Buabl npencrasienunit. O630p
muarpamm  UML. Cpenctea UML. JlmarpamMmbl BapHaHTOB HWCHONB30BaHUA. JlmarpaMmbl KiaccoB. JlmarpaMMer
B3auMoieiicTBusl (/[lnarpaMMbl 1OCIIEA0BATEILHOCTH, KOOIIEPATUBHBIE IUarpamMMsl). Jlnarpammbl coctostHuil. JluarpaMMel
nesrenpHocTed. Jlmarpammbl peanuzanuy  (IMarpaMMbl I1aK€TOB, KOMIIOHEHTOB U pa3MelleHus). ParuoHanbHBIN
yaudumuposanssii nporece (RUP). ductmmmuaer RUP. Kirouessie morstus u npuanunsl RUP. Ofmiee mperncrasieHue,
JUHAMUYECKUI U cTaTndeckuii acriekTel RUP.

Tema 8. O6ecnneyeHnne COBMEeCTHOTO 0CTYyNA K 6a3aM JaHHBIX U MporpaMMam

MesxcucteMHble HHTEepdeHcs! 1 ApaiiBepbl; HHTepdeiics B pacnpeneneHHbIX cucTeMax. CTaHIapTHBIE METOABI COBMECTHOTO
JocTyma K 6asaM JaHHBIX M IIPOTpaMMaM B CIIOKHBIX MH(POPMAIMOHHBIX cucTemax (npaiisepsr ODBC (Open Data Base
Connectivity), mporpammuas cuctrema CORBA (Common Object Request Broker Architecture - obmenoctymnHas
apXHUTEKTypa ¢ OpOKepOM IpH 3anpoce 00bEKTa).

5. IlepeyeHb yueOHO-METOANYECKOT0 o0ecleyeHHUs IS CAMOCTOSITeIbHON PadoThl 00ydarolMXcsl 1O JAUCLHMIIMHE
(Mopny.J110)

CamocrosiTenpHas padoTa 00y4YaroUUXCsl BBITOJIHIETCS 10 3aJaHUI0 U ITPU METOJUYECKOM PYKOBOJICTBE IIPEIOjaBaTesl, HO
0e3 ero HemocpeacTBeHHOro yyactus. CamocrositenbHas paboTa MOApa3lenseTcss Ha CaMOCTOSTENbHYI paboTy Ha
AyAMTOPHBIX 3aHATUSAX M Ha BHEAyIUTOPHYIO CaMOCTOSTENbHYI0 pabory. CamocrosrtenbHas pabora 0Oydaromuxcs
BKJIFOYAET KaK MOJHOCTHIO CAMOCTOSATENILHOE OCBOCHHE OTACNBHBIX TeM (pa3lesioB) AMCIMIUIMHBI, TaK U IPOPAOOTKY TeM
(pa3zmenoB), ocBaMBaeMbIX BO BpeMsI ayIUTOPHOI paboTel. Bo Bpems camocTosATenbHONH padoThl 00ydaromuecs YUTAOT U
KOHCTIEKTUPYIOT Y4eOHYyI0, HaAy4YHYI0 M CIPABOYHYIO JMTEPATypy, BBIIOJIHIIOT 3aJaHMA, HalpaBJICHHbIE HA 3aKpeljieHHe
3HAHHMH M OTPAOOTKY YMEHHH M HABBIKOB, TOTOBSATCS K TEKYILEMY M IIPOMEKYTOYHOMY KOHTPOJIIO 10 AUCIMILINHE.
Opranuzanusi caMOCTOSTENBHONH paboTel 00ydaromuxcsi pErjJaMEeHTUPYETCsl HOPMATHBHBIMH JIOKYMEHTaMH, Yyd4eOHO-
METOIMYECKOI TUTepaTypor 1 NIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYPCAMH, BKIIIOYAS:

ITopsimok opraHu3anyy M OCYIIECTBIECHHUS 00pa30BaTENbHONW AEATENBHOCTH IO 00pa3oBaTENbHBIM IPOTrpaMMaM BBICIIETO
oOpa3zoBaHust — IporpaMmaM OakalaBpuara, MporpaMMaM CIEIHAINTETa, HMporpaMMaM MarucTparypsl (yTBEp KICHHBIH
puka3oM MUuHHCTEpCTBA HAYKHU U BEIcIero oOpasoBanus Poccuiickoit @eneparun ot 6 amperst 2021 roma Ne 245)

YcTtaB denepasbHOTO TOCYJapCTBEHHOTO aBTOHOMHOTO obpasoBarensHOro yupexxaeHus "Kaszanckuit (IIpuBomkckuii)
(enepaybHblil yHUBEpcHUTET"

[IpaBuia BHYTpeHHEro pacnopsaka ¢enepalbHOTO TOCYyapCTBEHHOTO ABTOHOMHOTO 0O0pa30BaTENbHOTO YUPEXKICHUS
BBICIIEr0 IpodeccroHanbHoro oopasosanus "Kazanckuii (IIpuBoinkckuit) dpenepaiibHblii yHUBepcUTeT"
JlokansHble HOpMaTHBHBIE akThl Kasanckoro (IIpnBomkckoro) ¢enepaibsHOro yHUBEpCUTETA

6. ®oH/1 OLIEHOYHBIX CPEJICTB MO JUCHHUILUINHE (MOIYJIIO0)

@DOoHJT OLIEHOYHBIX CPEACTB 10 AUCHUIUIMHE (MOJYJII0) BKIIOYACT OLICHOYHBIE MaTephalibl, HAIPaBJICHHbIE Ha MPOBEPKY
OCBOCHUSI KOMIIETEHIMI, B TOM 4YHCJIe 3HAHWH, yMEHHH W HaBbIKOB. DOH] OLEHOYHBIX CPEACTB BKIIIOYAET OICHOYHBIC
CpPEeCTBa TEKYIIEro KOHTPOJISI M OLIEHOYHBIE CPE/ICTBA NPOMEXXYTOYHOH aTTeCTaIUH.

B (oHze OLIEHOUYHBIX CPEJICTB COACPIKUTCS CIeAyolas HHPpOpMaIus:

- COOTBETCTBHE KOMIICTEHIINH IIAHUPYEMBIM pe3yJibTaTaM 00y4eHHs 10 TUCIUILTHHE (MOIYIIO);

- KpUTEpUH OLIEHUBAHHS CHOPMUPOBAHHOCTH KOMITETCHITHH;

- ME€XaHNU3M (OPMHUPOBAHUS OIEHKH 110 JUCHUIUINHE (MOIYIIIO);

- ONMCaHue MOpPsIKa IPUMEHEHHS U POLIEAYPhl OLEHUBAHMUS JUIsl K&KIO0TO OLIEHOYHOTO CPEJICTBA;

- KpUTEPUH OLIEHUBAHMS JJIsl K&XKJI0TO OIIEHOYHOTO CPEJICTBA;

- COoJACpiKaHUC OLCHOYHBIX CPEACTB, BKJIIOYad TpC6OBaHI/I$I, NpEeABABISICMBIE K ZleﬁCTBPIﬂM 06yqa10mnxcsl,
ACMOHCTPUPYCMBIM PE3YJIbTATaM, 3a/laHUs Pa3JIMYHbIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB MO TUCIUILTNHE HaxoauTcs B [IpunoxkeHnu 1 k mporpaMMe JTUCIMILTAHBI (MOJIYIIIO).
7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJI OCBOEHUS AUCUMIIMHBI (MOIYJI5)

OcBoeHHE MUCIUIUIMHEI (MOMYJIS) TpEAIoyiaracT H3Y4YeHWE OCHOBHOM M JOTIONHUTENBHONH y4YeOHOW IUTepaTyphl.
JIuteparypa MokeT OBITh TOCTYITHA O0OYUJAIONTUMCS B OJTHOM M3 JIBYX BapHaHTOB (JINOO B 00OWX M3 HUX):

- B DJICKTPOHHOM BHJE - 4Yepe3 DJIEKTPOHHbIE OMOJIMOTEYHBIE CUCTEMBbl Ha OCHOBaHWM 3akitoueHHBIX KDY noroopos c
MPaBooOIAIATEISIMU;

- B meyaTHOM BuJe - B Hayunoit Oubmmotexe EmaOykckoro wmHctuTyra KOV. OOydaromuecs MOJy4arOT Y4eOHYIO
JUTEpaTypy Ha aOOHEMEHTE II0 YWTATEJILCKMM OMJIeTaM B COOTBETCTBMM C IIpaBWJIaMM I0Jb30BaHMs HayuHoi
OMOITMOTEKOH.

DNeKTpOHHBIE W3TAHUS JOCTYITHBI JUCTAaHIIMOHHO M3 JII000H TOYKH IPH BBEICHUH O0YUAIOIIUMCS CBOETO JIOTHHA U MapoJIs
OT JINYHOTO KabuHeTa B cucTeMe "DIIeKTpOHHbIH yHUBepcuTeT". [Ipy HCHoNb30BaHMM NeYaTHBIX M3JaHUH OMOJINOTEYHBIH



(o noyKeH OBITh YKOMIUIEKTOBAH UMHU M3 pacueTa He MeHee 0,25 sK3eMIusipa Ha KaXXJ0ro 00yJaronierocs 3 4ucia Jui,
OJIHOBPEMEHHO OCBAMBAIOIINX JAAHHYIO JUCLHUIIIAHY.

Ilepeuenp yueOHOW JHTEpaTyphl, HEOOXOOUMOM IUII OCBOSHHS INUCHWIUIMHBI (MOAYIsT), Haxoautcs B [IpmmoxkeHnn 2 K
paboueld mporpamme aucUMIUIMHBL OH TOAJEKHUT OOHOBICHUIO INPH HM3MEHEHHWH YCJIOBHH jgoroBopoB KOV ¢
npaBooONaaTeNsIMA  DJICKTPOHHBIX HW3JaHMH W TP HM3MEHEHWH KOMIUIEKTOBaHUS (oHnoB HayuHoit Oubimortexu
Emabyxckoro uaCcTHTYTa KOV,

8. Ilepeyensb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHOW ceTH "WHTepHeT", HE0OXOAMMBIX /JIsI OCBOCHUS
JUCHHUILIMHBI (MOAYJIST)

[poexTupoBanue nHGOpMAIMOHHON cucTeMsl - https://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
ApxurtexTypa npeanpustus - hitps://intuit.ru/studies/courses/995/152/info
IIpoekTupoBanue HHGOPMALMOHHBIX cucTeM - https://wwwe.intuit.ru/studies/courses/2195/55/info

9. MeToauueckue YKazaHud NJist oﬁyqamnmxcn 0 0OCBOCHMIO JUCIHUIIJIMHBI (MOI[yJIﬂ)

Bun padort MeToauyeckue peKoMeHIaluu

JIEKIIUU JleKuMOHHBIE 3aHATHUS IPOBOJAATCS C UCIIOIb30BAHUEM MHTEPAKTUBHBIX TEXHOJIOTUH U MPEANOIAratoT
AKTHUBHOE y4acTHE CTYJAEHTOB. JIJI MOATOTOBKU K 3aHATHIM PEKOMEHAYETCS BBIACIATH B MaTepUase
POOJIEMHBIC BOTIPOCHI, 3aTParMBacMbIC MPEIOAaBaTEeIeM B JICKIIUH, U TPYIIUPOBATH HH(OPMAIIHIO
BOKpYT HUX. JKenaTenbHO BBIIEATH B HCIIONIB3YyEMOH JINTEPATYPE MOCTAHOBKHU BOMPOCOB, HA KOTOPHIE
Pa3HBIMHU aBTOpaM MOTYT OBITh TAHBI pa3IHIHBIC OTBETH. Ha OCHOBAaHMM MOCTAHOBKU TaKHX BOIIPOCOB
cienyeT coOupaTh apryMEHTHI B TIOJIB3Y PA3IMIHBIX BAPHAHTOB PEIICHUS MTOCTABICHHBIX MTPOOIIEM.

naboparopHsle | JlabopaTopHble 3aHATHS - 3TO OJIHA U3 PA3HOBUIHOCTEH MPAaKTHYECKOTO 3aHSTHSL, SIBIISIOIIASCS

paboTh s dexTHBHOIN PopMOoi yueOHBIX 3aHIATHH B OpraHU3alluH BBICIIEr0 oOpa3zoBanus. JlabopaTopHbie
3aHATHS HIMEIOT BBIPAXKEHHYIO CIICIN(HUKY B 3aBUCHMOCTH OT Y4€OHOW ANCIUIUIMHEL, YIITyOIIsSIOT 1
3aKpEIUIAIOT TeOpeTHYECKNe 3HaHM. Ha 3THX 3aHATHSX CTYICHTHI OCBaNBAaIOT KOHKPETHBIE METO/IBI
H3yYeHHs TUCIUIUIMHEI, 00y9aroTCs 3KCIIEPUMEHTAIBHBIM ClI0oco0aM aHanMu3a, yMEHHIO paboTaths ¢
npudopaMy 1 COBpEMEHHBIM 000pyioBaHueM. JlabopaTopHbie 3aHATHs AAIOT HATJISIIHOE [IPE/ICTaBICHUE
00 M3y4aeMbIX SIBJICHUSX M IPOLieccax, CTYEHTHl OCBANBAIOT IIOCTAHOBKY M BEJICHUE IKCIIEPUMEHTA,
ydJaTcs YMEHHUIO HaOJIr01aTh, OLIEHNBATH MTOJyYE€HHbIE PE3yIbTaThl, Ie71aTh BEIBOABI M 0000menns. OTaér
10 UTOTaM BBITIOJIHEHHBIX JJA00OPATOPHBIX Pa0OT BBINOJHSAETCS Ha JIMCTax Oesoit Oymaru ¢popmarta A4 B
MeYaTHOM WJIM pyKoIMcHOM Buje. [Ipu opopmiieHnu oT4éra HCIOJIB3yeTCs CKBO3HAS HyMepalus
CTPaHHUIL, CUUTAsI TUTYJIbHBIN JIUCT NIEPBOM CTpaHuLeld. HoMep cTpaHuIbl HA TUTYJIBHOM JIUCTE HE
craBuTca. Homepa cTpaHuIbl cTaBsATCS 10 HEHTPY BBEpXY. [Ipu oopmiieHnn oT4éTra B IeYaTHOM BHJIE
XKeJaTesbHO coOMoaTh cieayomue TpedoBanus. i1 3aroJI0BKOB: MOy XKUPHBIN mpudT, 14 1T,
LEHTPUPOBAHHBIN. /{7151 OCHOBHOTO Te€KCTa: HEXHUPHBIHN mpU(T, 14 1T, BRIpaBHUBaHUE 110 MIHpUHE. Bo
BCex ciydvasx Tum mpudra - Times New Roman, otctym a63amna 1.25 cM, oIy TOPHBINH MEXTyCTPOUHBII
uHTepBai. [lons: neBoe - 3 cm, mpaBoe - 1 cM, BepxHee U HUKHEe - 2 cM. OTYeT T0JKEH CoAepKaTh
cienyronire eMeHThl: 1) TUTyIBHBIH TUCT ¢ 00s3aTeIbHBIM YKa3aHHeM BapuaHTa; 2) Llens paboTs; 3)
3ananue; 4) OcHOBHas 4acThb; 5) BeiBos.

camoctos- | CamocTosiTenbHas paboTa CTyA€HTOB MO AUAAKTHYECKOH CyTH MpPEACTaBIsIET cOO0H KOMIUIEKC yCIOBUH
TesibHas paboTa| 00ydYeHusl, OpraHu3yeMBbIX MPEoAaBaTeIeM U HallPaBJIEHHBIX Ha CAMOIIOIrOTOBKY yUaluxcs. Y4eOHas
JeATeNILHOCTh MPOTEKAeT 0e3 HeMOCPEICTBEHHOTO YYaCTHsI IIPETIoIaBaTelisl M 3aKII0YaeTcsl B IpopadoTKe
JIEKIIOHHOTO MaTepHaa, IIOATOTOBKE K TaOOpaTOPHBIM 3aHATHSIM; U3YICHUH YIeOHOI TUTepaTypsl U3
OCHOBHOT'O M IOTIOJIHUTEIILHOTO CIHCKA.

9K3aMeH DK3aMeH HalleJIeH Ha KOMILJIEKCHYIO MPOBEPKY OCBOCHHUS AUCLMILIMHBL. DK3aMeH MPOBOJUTCS B YCTHOM
WJIM IUCBMEHHOM (popme 1o OusieTaM, B KOTOPBIX COJIEPKATCS BOMIPOCHI (3a/1aHus1) TI0 BCEM TeMaM Kypca.
Obyuaromiemycs 1aéres BpeMs Ha MOATOTOBKY. OIleHHBAeTCsl BlIaIeHUEe MaTepHaliOM, €T0 CUCTEMHOE
OCBOCHHE, CTIOCOOHOCTh MPUMEHSTH HYKHbIE 3HAHUS, HABBIKM M YMEHHSI IPH aHATN3e IPOOJIEMHBIX
CUTYallU{ U pelIeHUH MPaKTUYECKUX 3aJaHui.

10. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMBbIX IPH OCYILIECTBICHUH 00pPa30BaTeJILHOIO Mpolecca mo
AUCHHILTAHE (MOAYJII0), BKJIKYAs NMepedyeHb MPOrpaMMHOro obecrnevyeHus 1 HH(POPMANUOHHBIX CIIPABOYHBIX CHCTEM
(mpu HeOOXOTUMOCTH)

Ilepeuerr WHGOPMAIMOHHBIX TEXHOJIOTHH, WCHOJIB3YEMBIX IIPH OCYIIECTBICHHH OOpa30BaTEeIbHOTO IIporecca IO

OUCHUIUIMHE (MOJIYJI0), BKJIIOYas IEpPEeYeHb NPOrpaMMHOrO oOecreueHHss W HMH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npeacrasieH B [Ipunoxxennn 3 k paboveld mporpaMme JUCLUIUTAHBL (MOZYJIS).

11. Onucanue MaTepUAIbHO-TEXHUYECKOii 0a3bl, He0OXOAUMON A5 ocylIecTBIAeHUs 00pa30BaTeILHOr0 Mpolecca no
JMCUMILTHHE (MOAYJII0)

VYuebnnie ayauropun Ne 60 (423600, Peciyonmuka Tarapcran, r. Enabyra, yi. Kazanckas, n. 89) ans npoBeacHHus 3aHITAN


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

JIEKIIMOHHOT'O THIA, 3aHSATUH CEMHUHAPCKOTO THIIA, TPYIIIOBBIX M MHAWBUIYaIbHBIX KOHCYJIBTAIMN, TEKYIET0 KOHTPOJIS U
NIPOMEXKYTOYHOM aTTEeCTallMK, MOMELICHUE JUIl CaMoCToATeNIbHOI paboTsl. Kommiekr Mebenu (mocasouHbix Mect) 29 mir.
Komruekt Mebenu (ocamounsix MecT) it npenoaasaresst 1 mr. KommbroTepHsiit kinace: Kommbrotepsr intel core i5 15 mr.
Mouutopsr ViewSonic 22d 15 mrr. ITpoekrop EPSON EB-535W 1 mrr. MuTtepaktuBhas mocka 1QBoard DVT TNO082 1 mir.
Tpudyna 1 wt. Konnuunonep 1 mr. Hactennsie mon xu 6 . lllkad aByxctBopuaTslii ¢ nonkamu 1 mt. Be6-kamepa 1 mr.
Beixon B MHTepHeT, BHYTPUBY30BCKasi KOMIIBIOTEPHAsI CETh, JOCTYII B DJIEKTPOHHYIO MH(POPMAIIOHHO-00pa30BaTeNIbHYIO
cpeny. HaGop yueOHO-HArsimHBIX MOCOOMH: KOMIUIEKT MpE3CHTAllMid B JJIEKTPOHHOM (opMaTe M0 IpernojaBaeMoi
JUCIUTUIAHE 3-5 MIT.

12. Cpe}ICTBa aJjanrtangum InmpenojaBaHvsl JUCHUILIMHBI K HOTpeﬁHOCTHM oﬁyqamumxcsl HHBAJIMJA0B M JIHII C
OrpaHUIY€HHBIMU BO3MOKHOCTHAMMU 310POBbA

[Ipn HeoOXoauMOCTH B 00pa3oBaTENbHOM IPOIECCE MPUMEHSIOTCS CIEAYIONIME METOAbl M TEXHOJOTHMH, OOJierdaromune
BOCIIpUATHE HHPOPMAINN 00yUaIOIMMUCS HHBAJIMJAMH H JINIIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBBSI:

- CO3/1aHHE TEKCTOBOW BEPCHH JIIOOOTO0 HETEKCTOBOTO KOHTEHTA JJISi €r0 BO3MOYKHOTO MpeoOpa3oBaHMs B ajbTEpPHATHBHBIC
(opMBI, YI0OHBIE ISl pa3IMUHBIX NOJIB30BATEIICH;

- CO3JaHME KOHTEHTA, KOTOPHIH MOKHO IIPEACTaBHTh B pa3IMUHBIX BHOaX O€3 MOTEPH MaHHBIX MWIH CTPYKTYpBHI,
MIPEAyCMOTPETh BO3MOXKHOCTh MAaclITaOMPOBAaHUS TEKCTa W HM300paXCHUH 0Oe3 MOoTepH KadecTBa, IPEAyCMOTPETh
JOCTYIHOCTb YIPABJICHHUsI KOHTEHTOM C KJIaBUATYyPBI;

- CO3JJaHHE BO3MOKHOCTEH Al 0OydYaromuxcsi BOCIPUHMMATh OAHY M Ty X€ MH(GOPMAIMIO W3 Pa3HBIX HCTOYHUKOB -
HampuMmep, TakK, YTOObl JHIAa C HapyUICHMAMH clyXa IOJydaad HWHQOPMAalMI0 BU3YAIBHO, C HAPYIICHUSMH 3PEHUS -
ayJIuajbHO;

- NPUMEHEHHE TPOrPaMMHBIX CPEICTB, OOECICUUBAIOIIMX BO3MOXKHOCTH OCBOCHHWSI HABBIKOB U yMEHHH, (OPMHUPYEMBIX
JUCLUIUIMHON, 3a CYET albTEpHATHBHBIX CIIOCOOOB, B TOM 4YHCJIE BHPTYaJIbHBIX Ja0OPAaTOpPUHl M CHUMYJISIIMOHHBIX
TEXHOJIOTHI;

- MPUMEHEHHE JIMCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH IS epeaadn HHGOpMaLuK, OpraHu3aliy pa3inuHbX GopM
MHTEPaKTHBHOW KOHTAaKTHOH paboThI 00ydaromierocs ¢ MpenojaBaTelieM, B TOM 4HcIe BEOMHAPOB, KOTOPHIE MOTYT OBITH
UCTIONB30BAHBl UL TIPOBEACHHS BHPTYaJNbHBIX JIEKIMH C BO3MOKHOCTBIO B3aMMOJCHWCTBHS BCEX YYaCTHHKOB
JMCTAHIIMOHHOTO OOYYeHHs, NPOBEACHHS CEMHHApOB, BBICTYIUICHHS C JIOKIAAaMH M 3aIIUTHl BBINOJHEHHBIX pPadoT,
MIPOBEJICHUS TPEHHHIOB, OPraHU3al[K KOJUIEKTUBHON paboThI;

- IPUMEHEHHE AWCTAHIMOHHBIX OOpa30BATENbHBIX TEXHOJOTHMH Il OpraHu3aluu (OpM TEKYLIEro W IMPOMEXKYTOYHOTO
KOHTPOJIS;

- YBEJIMYEHHUE MPOJOJDKUTEIBHOCTH CHauyd OOYJaroU[MMCS HHBAJIHIOM MM JIUIOM C OIPAaHMYCHHBIMH BO3MOXXHOCTAMU
3710pOBbsI (HOPM IPOMEKYTOUHOI aTTeCTAI[MH MO OTHOLICHHIO K yCTAaHOBJICHHOM MPOJOIIKHUTENBHOCTH UX CIAUH:

- IPOIOJDKUTENBHOCTH ClIauy 3a4€Ta WK 9K3aMeHa, TPOBOAMMOTrO B ITMCEMEHHOH (opme, - He Oornee ueMm Ha 90 MUHYT;

- MIPOAOJKUTEIBHOCTH MTOJTOTOBKH 00yYaromerocs K OTBETy Ha 3a4éTe MM 3K3aMeHe, IPOBOJMMOM B yCTHOH dopme, - HE
Ooee yeMm Ha 20 MHUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aroLIerocs Py 3aliTe KypcoBOi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

IIporpamma cocraBiena B cootBercTBuu ¢ TpeboBanHusimMu ®I'OC BO u yueOHbiM maHoM mo nHanpasienuto 09.03.03
"IMpuknagnaas nHGOopMaTHKa" U podwuto noaroroBkyu "[Ipuxiagnas nHGOpMaTHKa B SKOHOMHUKE .
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1. CooTBeTcTBHE KOMIIETEHIIHIi MNIAHHPYEMbIM pe3yJibTaTaM 00yUYeHHsl M0 TUCHUIIIUHE (MOIYJII0)

B paMKax MOCTABJICHHOM
mend W BBIOWpATh
OITUMAJILHBIC CIIOCOOBI
UX PEIICHUS, UCXOIS W3

Kon u HammeHoBaHme | MHIMKATOPBI aocTuxkeHusi | OneHOYHbIe CpeICTBa TeKyLIero KOHTPOJIsl U
KOMIIETEeHIIUH KOMIIETEeHIMH  JJIs  JAQHHOM | MPOMEXKYTOYHOM aTTecTalu
JUCHMILTHHBI
YK-2 -  Cnocober | Bnaneer nHaBbikamu ompezneneHust | Tekymuii KOHTPOJIb:
ONpENeysITh KPyr 3ajad | OCHOBHBIX M crernuduueckux | JlabopaTopHble paboOTHI IO TeMaM

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

JKHU3HCHHOI'O IIUKJIa

JIEACTBYIOIINX
MPaBOBBIX HODM,
UMEIOIIUXCSL PECYPCOB U
OrpaHUYEHUMN

JAHHBIX
OIIK-8 — Cnocoben | 3HaeT CcrHOCOOBI ~ COBMECTHOTO
NPUHAMATh y4acTHe B | 9((HEKTHBHOTO yIpaBIeHUs
YIpaBJICHUM MPOEKTaMU | WHHOBAIIMOHHBIMH NpOEKTaMHU
CO3IaHHus CO3IaHHMs MH(OPMAIMOHHBIX
MH(POPMAMOHHBIX CHCTEM Ha CTaIMAX >KU3HCHHOI'O
CHCTEM Ha  CTaausX | [MKJIa

Ymeer 3(h(GEKTHBHO PYKOBOIUTH
YIpaBICHUEM HHHOBAIIMOHHBIMHA
MPOEKTaMH CO3JIaHus
MH(QOpMALMOHHBIX  CHCTEM Ha
CTaqMsAX  JKU3HEHHOTO  IIMKJIA,
OCYIIECTBIISITh 000CHOBaHHBIN
BEIOOp npogeccruoHaIbHO
OPHUEHTUPOBAHHBIX nuc B
MpeIMETHOM 00J1acTH

Braneer CIIOCOOHOCTBIO
3¢ PEeKTHBHO PYKOBOIUTH
yIpaBlICHUEM HHHOBALMOHHBIMH
HpOEKTaMHu CO37IaHuA
UHOOPMALMOHHBIX ~ CHCTEM  Ha
CTaJUSIX KUZHEHHOTO IIHKNIA

Tema 1. TeopeTnueckre OCHOBBI IIPOSKTHPOBAHUS
MH()OPMAIMOHHBIX CHCTEM

Tema 2. MeToa0710rnuecKrue OCHOBBI IPOEKTUPOBAHUS
MH(OPMALMOHHBIX CHCTEM

Tema 3. KanoHn4eckoe v THIIOBOE IPOEKTUPOBAHHE
MH()OPMAIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIC METOBI aHAIH3A U
MPOEKTUPOBAHNS NH()OPMAIMOHHBIX CHCTEM

Tewma 6. [IpoextrpoBanue dakrorpapudeckux 6a3

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METOIBI
aHaJIM3a ¥ MPOCKTUPOBAHKS HH(YOPMATMOHHBIX CHCTEM

YeTHBIN 0NIPOC 110 TEMaM

Tema 1. TeopeTnueckre OCHOBBI IPOEKTHPOBAHUS
MH()OPMAIMOHHBIX CHCTEM

Tema 2. Metogonorndeckue OCHOBBI TPOEKTHPOBAHUS
MH()OPMAMOHHBIX CHCTEM

Tema 3. KaHOHHUECKOE ¥ TUIIOBOE MPOEKTUPOBAHNE
MH(OPMALMOHHBIX CHCTEM

Tema 4. CTpyKTypHbIE METO/IBI aHATIN3A U
MPOEKTUPOBAHMS MH()OPMALIMOHHBIX CHCTEM

Tema 5. [IpoexkTrpoBaHKe TOKYMEHTAIBHBIX 0a3
JTAaHHBIX

Tema 6. [IpoektupoBanue hakrorpadhuiaeckux 6a3
JIaHHBIX

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METOIBI
aHaJIM3a ¥ MPOEKTUPOBaHKS UHOOPMALMOHHBIX CUCTEM
Tema 8. ObecnieueHre COBMECTHOTO JOCTYIIa K Oa3am
JTAaHHBIX U IIPOrpaMMaM

TBopueckoe 3aaHKe 1O TEMaM

Tema 1. TeopeTnueckie OCHOBBI IPOEKTUPOBAHHS
HHPOPMALMOHHBIX CUCTEM

Tema 2. MeTo10JIOTHYECKHE OCHOBBI POEKTHPOBAHHS
nH(pOPMAMOHHBIX CHCTEM

Tema 3. KaHOHHUEeCKO€ U TUIIOBOE MPOEKTUPOBAHUE
MHPOPMALMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METOBI aHAIHU3A U
MPOEKTUPOBAHUS MH(YOPMALTMOHHBIX CUCTEM

“pOMe)KyTO‘lHaﬂ aTrrecranus:

9K3aMeH
2. Kputepun oneHuBaHUs c()OPMHUPOBAHHOCTH KOMIMETEH M
Komner 3auTeHo He 3aureno
eHLUSA Bbicokmii ypoBenb | Cpennuii ypoBenb | Huskmii ypoBenb | Huzke moporosoro
(OTINYHO) (xopomo) (YAOBJIETBOPHUTEIBLHO) YPOBHA
(HeynoBJIeTBOpHUTE
JIbHO)
VK-2 Bnageer Biageetr ocHOBHBIMU Bnangeer ornenpHbIMHU He Bimageet
HaBbIKAMU OTIpEAEICHUS HaBBIKAaMU OTpEAENCHUS HaBbIKaMU OTNpeAeTICHUS HaBbIKaMU
OCHOBHBIX U OCHOBHBIX U OCHOBHBIX U ONpeneneHus
crenuduIecKkux 3a1a4d B crenuduIecKux 3a1a4d B crenuduIecKnx 3a1a4d B OCHOBHBIX U
paMKax TOCTaBICHHOM paMKax TOCTAaBICHHOH [IeNH, | paMKax IMOCTaBICHHON cnenuuIecKux
1eJH, BEIOOpA Crtoco0oB BBIOOpA CITOCOOOB HX IIeJTH, BEIOOpA CITIOCOOOB 3a/1a4 B paMKax
WX pELICHUs], METOJUKAMU | pEeLIeHUs, METOJUKAMU UX pElICHUs, METOJUKaMU | MOCTABIIEHHOM
pa3paboTKy Lenu u 331a4 | pa3pabOTKH LENH U 3a1a4 pa3paboTKy LieNu | 33/1a4 | LIeJH, BEIOOpa
MPOEKTa npoekTa. Jlomyckaer npoekTa. Jlomyckaer CHoco0o0B nx
HE3HAYUTEIBHBIC OIINOKI TUOWYHBIE ONIMOKU IPU pemeHus,




[PU OTBETE HA BOMPOC WU
PELICHUH NOCTABICHHON
3a7a4u

OTBETE Ha BOIPOC UITH
PELIeHUH MOCTABICHHON
3a1a4n

METOMKAMU
pa3paboTKy 1eTH U
3aj1a4 MpoeKTa

OIIK-8

3HaeT crnocoObl
COBMECTHOI'O

3¢ PEeKTUBHOTO
VIIPaBJICHUS
HMHHOBAIMOHHBIMU
MPOEKTaMK CO3TaHUsI
HH()OPMAIIUOHHBIX CHCTEM
Ha CTaJMAX XU3HEHHOTO
LUKIa

3HaeT OCHOBHBIE  CIIOCOOBI
COBMECTHOT'O 3((EKTUBHOTO
yHpaBJICHUS
MHHOBAIIMOHHBIMHU
MPOEKTaMU CO3/IaHHsI
HH(POPMALMOHHBIX CUCTEM
Ha CTaausAX 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(OPMAIMOHHBIX CHCTEM
Ha CTaguAX KU3HEHHOTO
uukia. Jomyckaer
THUNWYHBIE OIINOKHU TIPH
OTBETE Ha BONPOC HJIH
pELIeHUH OCTABICHHOMN
3a7a4n

He 3naet criocoOsbI
COBMECTHOTO

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

Ymeet a3ppexTHBHO
PYKOBOAUTH
yIpaBjeHUEM
WHHOBALMOHHBIMU
MIPOEKTaMH CO3aHUS
nH(pOPMAIMOHHBIX CHCTEM
Ha CTaJHAX KU3HEHHOTO
LIUKJIA, OCYLIECTBIISTH
000CHOBaHHBIN BBIOOP
poQeCcCHOHANBEHO
opueHntupoBanHbix MC B
MPEIMETHOM 00JIaCTH

Ymeet a3 peKTHBHO
PYKOBOAUTH YIpaBlICHUEM
WHHOBAIMOHHBIMHU
MPOEKTaMH CO3/1aHHs
MH()OPMAIMOHHBIX CHCTEM
Ha CTaIUAX KU3HECHHOTO
IIUKJIA, OCYLIECTBIISTh
000CHOBaHHBII BBEIOOD
npodeccruoHanbHO
opueHntupoBanHbix MC B
MpeMETHON 00IACTH.
Jlonmyckaer He3HaUUTEIbHbIE
OIUOKY IPU OTBETE Ha
BOIIPOC WJIN PELICHUH
TIOCTaBJIEHHOH 3a1a4n

YMeeT pyKOBOANTD
yIpaBleHUEM
MHHOBAI[HIOHHBIMHU
IPOEKTaMHU CO3aHUs
MH()OPMAIMOHHBIX CHCTEM
Ha CTaJAX KU3HECHHOTO
IIUKJIA, OCYIIECTBIIATh
000CHOBaHHBII BEIOOD
npodeccroHabsHO
opueHTupoBaHHbx VIC B
TIPEeAMETHON 00IacTH.
Jonyckaer Tunu4HbIC
omMOKM IIpU OTBETE Ha
BOIIPOC WIIM PEIICHUHT
TIOCTABJICHHOH 3aa4u

He ymeer

s pekTuBHO
PYKOBOAUTH
yIpaBjeHUEM
WHHOBALMOHHBIMU
MIPOEKTaMH
CO3J1aHuUs
nH(pOpPMAMOHHBIX
CHCTEM Ha CTaIMsX
JKU3HEHHOTO IUKJIa,
OCYIIECTBIAT
000CHOBaHHBII
BBIOOD
podeccoHaNbEHO
OpPHEHTHPOBaHHBIX
UC B npenmeTHOI
obmactu

Brnaneer criocoGHOCTBIO
3¢ PEKTHBHO PyKOBOAUTH
YIIpaBICHUEM
HMHHOBAIIHOHHBIMH
MPOEKTaMH CO3AaHHsI
nH(OPMAIMOHHBIX CHCTEM
Ha CTaIUsIX KU3HEHHOTO
LUKJIa

Brnaneet crioco6HOCTEIO
3((heKTUBHO pYKOBOIHTH
yIpaBIeHUEM
HWHHOBAI[HOHHBIMH
MPOEKTaMU CO3/IaHUS
MHGOPMAIIMOHHBIX CUCTEM
Ha CTaIUAX KU3HCHHOTO
uukia. Jomyckaer
HE3HAYUTENIbHbIE ONIHOKH
TP OTBETE HA BOIPOC WIIN
pelIeHNH TOCTaBICHHOM
3aa9u

Biazeer crmocoOHOCTHIO
PYKOBOJAUTH yTIpaBICHUEM
HMHHOBAIIMOHHBIMHU
MPOEKTaMU CO3TaHUS
UH(POPMAITUOHHBIX CUCTEM
Ha CTaJUsIX )KM3HEHHOTO
uukia. Jomyckaer
TUIIHYHBIE OMIHOKH TIPH
OTBETE Ha BOTIPOC MU
pelIeHUN TOCTaBICHHOM
3a7auu

He Bnaneer
COoCcOOHOCTHIO

3 PEKTHBHO
PYKOBOAUTH
yIpaBieHUEM
WHHOBALMOHHBIMU
MIPOEKTaMH
CO3JIaHUs
HHPOPMAIMOHHBIX
CHCTEM Ha CTaJIMsX
KU3HEHHOTO 1MKJIa

3. Pacnipenesienne oneHOK 3a (popMbl TeKylIero KOHTPOJISI ¥ MPOMEKYTOYHYIO aTTECTALINIO

3 cemecTp:

Tekylmuii KOHTPOJIb!

JlabopaTopHsie pabOTHI 110 TEMaM

Tema 1. TeopeTnueckue OCHOBBI IPOSKTHPOBAHUS HH(OPMAIIMOHHBIX CHCTEM

Tema 2. MeTo010THYECKIE OCHOBBI IPOSKTHPOBAHUS HH(OPMAIIMOHHBIX CHCTEM
Tema 3. KaHoHHYeCKO€ ¥ THIIOBOE ITPOEKTUPOBAaHNE HH(OOPMALIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METO/IbI aHAJIU3a U IPOEKTUPOBAHUS HHPOPMALIMOHHBIX CHCTEM

YcTHBIN OnpOC 10 TEMaM

Tema 1. TeopeTndeckie OCHOBBI IPOCKTHPOBAHMS HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeToIOIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHUYECKOE U TUITOBOE MPOCKTUPOBAHKE HH(POPMAIMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIE METOBI aHATH3a U IPOSKTUPOBAHHUA HHPOPMAIMOHHBIX CUCTEM

TBopdeckoe 3aJaHne 1Mo TeMaM

Tema 1. TeopeTrueckue OCHOBBI IPOCKTHPOBAHUS UHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeToIOIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE ¥ THITOBOE TIPOEKTUPOBAHIE HHPOPMAIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIC METOIBI aHAIHU3a U IPOSKTUPOBAHUS HHPOPMAITHOHHBIX CUCTEM




BoinonHeHne KaxIOro OLIGHOYHOTO CpEeACTBAa OLEHUBAETCA IO IMIKajle: OMIMYHO, XOPOLIO, YJAOBIETBOPUTENBHO,
HEYJOBIETBOPUTEIHHO.

OO1mas omeHKa 3a TEKYIIMH KOHTPOJIb NIPEACTAaBISAET cOOON cpeHee 3HAUCHHE MEXIy MOJIY4YECHHBIMU OIICGHKaMH 3a BCE
OILIEHOYHBIE CPEJICTBA.

4 cemecTp:

Texkymmii KOHTPOJIb!

JlabopaTopHBIe pabOTHI IO TEMaM

Tema 6. [IpoextupoBanue ¢akrorpadpudaeckux 6a3 TaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IBI AHAJIN3a U TIPOEKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

YeTHBIN 0npoc 10 TEMaM

Tema 5. [IpoekTrpoBaHNE JOKYMEHTAIBHBIX 0a3 JaHHBIX

Tema 6. [IpoextupoBanme ¢akrorpadpudaeckux 60a3 TaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IbI AHAJIN3a U TIPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 8. ObecnieueHre COBMECTHOTO JIOCTYTA K 06a3aM JaHHBIX U IpOrpaMMam

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

OO1mas oreHKa 3a TEKYNIMH KOHTPOJIb MPEACTABIsIET cOOOW cpelHee 3HAaueHHE MEXAY IOJYYECHHBIMU OIIEHKaMHU 3a BCE
OIICHOYHBIE CPE/ICTBA.

HpOMe?KyTO‘-IHaﬂ aTTrecTanmud - DK3aMCH.

[IpomexxyTouHast aTTecTalMs MPOBOJUTCSA TIOCJIC 3aBEPUICHUS W3YYCHHUS TUCHUIUIMHBI HIH €€ YacTH B Qopme,
ompeeIsieMOil y4eOHbIM IUTAHOM O0pA30BATEIBHOM MPOTpaMMBbI C IIEJBK0 OLCHUTH PabOTy OOYdaroIIerocs, CTENCHb
YCBOCHUS TEOPETHUCCKUX 3HAHUHN, YPOBCHD C(HOPMUPOBAHHOCTH KOMIICTCHIINH.

[IperomaBaTens, NPUHUMAIONINA SK3aMEH O00ECIeYMBacT CIy4ailHOE paclpelelicHHe BapHUaHTOB HK3aMEHAIIMOHHBIX
3aaHUi MEXKIY OOYYAIONIMMHUCSI C MOMOIIBI0 OWJIETOB W/WIM C MPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHI; BIpaBe
3a/aBaTh 00yYarOIIEMyCs JOTOIHUTEILHBIC BOIIPOCH! U JABATh JOMOJHUTEIBHBIC 3aJaHHsT TIOMUMO TeX, KOTOPBIC YKa3aHbI B
ousere.

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

BeImosiHeHHEe KaXIOrO 3aJaHus 3a IPOMEXKYTOYHYIO aTTECTAllMI0 OICHUBAETCS [0 IIKale: OTIMYHO, XOPOIIO,
YIOBJICTBOPHUTEIIBHO, HEYIOBJICTBOPUTEIIHHO.

OO6mmas oleHKa 3a MPOMEKYTOYHYIO aTTECTAIUIO MPEACTABISET OO0 cpellHee 3HAUCHUE MEXIY MOJYYCHHBIMHU OIICHKaMHU
3a BCE OI[CHOYHBIC CPEACTBA IIPOMEKYTOUHOH aTTECTAIIHH.

B ciryuae HEBO3MOXHOCTH YCTAHOBIICHHSI CPEAHETO 3HAUCHHS OLEHKH 3a MPOMEXKYTOUHYIO aTTEeCTAIWio (Hampumep,
«XOpOIIIO» WIN «OTIMYHO»), UTOTOBAs OLCHKA BBICTABISCTCS 3K3aMCHATOPOM, MCXOIS W3 MPHUHIIMIA CIIPABEIUBOCTU H
OECIPUCTPACTHOCTH HA OCHOBAHMHU OOINEr0 BICUYATIICHHS O Ka4eCTBE M JOOPOCOBECTHOCTH OCBOCHHS OO0YYAIOIIMMCS
JUCHIUTUTAHBL (MOIYIIA).

Buap! oueHok:

st sk3amena:

OTnryHO

Xopo1io

Y IOBJIETBOPUTETHHO

HeynoBneTBOopHuTEIEHO

4. OueHo4YHBIE CPEACTBA, MOPSIAOK UX NPHMEHEHUS M KPUTEPUH OLlCHUBAHUS

4.1. OneHoOYHBIE CPEACTBA TEKYIIEro KOHTPOIS

4.1.1. JIaGopaTopHbie padoThI

Tema 1. TeopeTnueckre 0CHOBBI IPOESKTUPOBAHUSI HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTo0ornueckrie OCHOBBI TPOEKTUPOBAHUS HHPOPMAIMOHHBIX CHCTEM

Tewma 3. KaHOHHUYECKOE ¥ THITOBOE MMPOEKTHPOBAHNE MH(DPOPMAITHOHHBIX CHCTEM

Tema 4. CtpyKTypHBIE METOBI AHATN3a U IPOCKTUPOBAHUS HHPOPMALNOHHBIX CHCTEM

Tema 6. [TpoektupoBanue Gakrorpapuyeckux 6a3 JaHHBIX

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

4.1.1.1. ITopsinox npoBegeHH.

B aynmuTtopun, oCHAamIEHHOW COOTBETCTBYIOLINM 00OpyIOBaHHEM, OOydaromnecs MPOBOIAT Y4E€OHBIC SKCHEPUMEHTHI U
TPCHUPYIOTCS B TPUMCHECHUH IMPAKTHKO-OPUCHTUPOBAHHBIX TexXHOJOrHi. OICHUBAIOTCS 3HAHHWE MaTepualia ¥ yMCHHE
MIPUMEHSTH €ro Ha IPAKTUKE, YMCHHUS M HABBIKK 110 paboTe ¢ 000pyA0BaHHEM B COOTBETCTBYIOIICH MPeIMETHOI 00IacTu.
JlabopaTopHbie paboTHl TO AUCHUIUIHHE «TEXHOJOTHS HM3TOTOBJICHUS aBTOPCKON KYKIBD) NPOBOMSATCS MPENOAaBaTeIeM
COTNIaCHO Pa3pabOTaHHOMY W yTBEpXkJAEHHOMY Ha Kadenpe paboueid mporpamme. Kaxmas mabopaTopHO-TIpaKTHUECKAS
paboTa BBIIOIHSIETCS 110 ONpPEeICHHON TeMe TPOrpaMMBI B COOTBETCTBUH C 3aaHUEM.

Ilepen BhIMONHEHHEM Kaxa0H pabOTHl CTYICHTBHI-0aKallaBPbl JOJDKHBI MPOpPadOTaTh COOTBETCTBYIOIIUN Marepuali,
UCTIOJB3Ysl KOHCIIEKTHI TCOPETUUCCKUX 3aHATHIA, IEPHOANMYCCKIEC U3aHUs, YICOHO-METOAMICCKIE TOCOOUS U y4eOHUKH



Ha xakJioM 3aHSTHU CTYACHTHI BHIIIOIHIIOT pa0OTy B COOTBETCTBUH C €€ COJICPHKAHUEM M METOIMYCCKIMHU YKa3aHUSIMHU.
ITo oxoHYaHMU 3aHATHI CTYICHTH O(OPMIIIOT OTYET 110 KaXKJIOH paboTe, COOIoast Cieayouyo Gopmy:
HaumenoBanue TeMEI;

Henb paboTsr;

3amanue U coiepKaHue BHITIOHEHHOH paboTEI,

ITucrMeHHBIE OTBETHI HA KOHTPOJIBHBIC BOIPOCHI.

BrIBOIBI 110 TIpOJICIaHHOI padoTe.

CIMCOK UCTIOIB30BAHHBIX HCTOYHHMKOB.

4.1.1.2. Kputepnu oneHuBaHUS

OuneHka «0TJIMYHO)» CTABUTCS, €CJIU 00yJarouuiics:

O0opyoBaHKEe U METOMBI UCTIONB30BAN MPABIWILHO. [IposiBIIcHa MPEBOCXOHAS TEOPETUIECKast MOAroToBKa. Heooxonumeie
HaBBIKH U YMEHHS MOJTHOCTHIO OCBOEHHBI. Pe3yipraT mabopaTopHOit paboThI MOHOCTRIO COOTBETCTBYET €€ METISIM.

OueHKa «X0pOUI0» CTABUTCS, €CJIH 00yUyalommiics:

O6opynoBaHre M METOABI HCIIONH30BAJl B OCHOBHOM IIPaBWIIbHO. lIposiBIeHa XopoImas TeopeTHdecKas MOATOTOBKA.
Heo0xonuMbie HABBIKM U YMCHHS B OCHOBHOM OCBOCHBI. Pe3ynbrar mabopaTopHOil paboThl B OCHOBHOM COOTBETCTBYET €€
LEIISIM.

OueHKa «y10BJIE€TBOPUTEIbHO» CTABUTCS, €CJIH 00yUYalommiics:

O6opynoBaHHe W METONBl YaCTHYHO WCIOJB30BaJ MpPaBWIBbHO. [IposBIeHa YIOBICTBOPUTENBHAS TEOpPETHUECKAsS
moaroToBka. HeoOxomumple HAaBBIKM W YMEHHS YaCTHYHO OCBOCHBI. Pe3ynbraT a0opaTopHOH paOOTBI YaCTUYHO
COOTBETCTBYET €€ LEJISIM.

OueHkKa «Hey10BJIeTBOPUTEIbHO» CTABUTCSH, €CJIH o0yyarommiics:

O6opynoBaHHe W METOABI WCIIONB30BAI HEMpPaBWIBHO. [IposBICHA HEYIOBICTBOPUTENBHAS TEOPETHUYECKAas MOATOTOBKA.
Heo0xonumble HABBIKK M YMEHUS HE OCBOCHEI. Pe3ynpTaT 1ab0paTopHO pabOTEI HE COOTBETCTBYET €€ LISISM.

4.1.1.3. Conep:xanue OLIEHOYHOI'0 CPEACTBA
Tema 1-4, 6-7
DopMyHpoBKa 3aTaHUS

JlabopaTopHas pa6oTa 1. Co3naHne KOHTEKCTHON THAarpaMMBI.

PaspaboTtats xoHTeKCTHYI0 TOP muarpammy AO «Komrmpeam»

Coznanue koHTeKCTHOM nuarpaMmMbl AO «Komnpeam»

USED AT:  [AUTHOR: Aprem Mon paTE: ez Jrerine READER DATE [CONTEST:
PROJECT: Homipean REV: 26042013 DRAFT TOP

RECOMMENDED
HOTES 12345675910 PUBLECATEH

TFSEINA | IEDUE AP

FEOIEN KNIEITOR Je ATEIEHOCTE EOMITAHEH Npod anike ToRpH

BaranTe sk CICTE A

NODE: TME: JEATENEHOCTE KOMMOEHKMK MUMEER:

A0 —

Pucynox 1. Konrekcthas nuarpamma AO «Kommpean»



| would like ta

* Create model

Name : [Kornpean

Tupe
+ Business Process (IDEFO)

" Process Flow IDEF3)
" Data Flows [DFD)

" Open madel
" Dpen model frorm Model art

[v Dizplay this dialog on startup

QK. | Cancel | Help

Pucynok 1.1 — luanoroBoe okHO

1. KonrekcTHast auarpamMma OyeT co3iaHa aBTOMaTHYECKH.
2. B menro Edit Beiopats Bkimanky Model Properties (pucysok 1.2). Ha nosiBuBmeMcs mnanmeTe Bo Bkiaake General

BHECTHU UM MOACIN «KOMHpeaJ'I», HMs IPOCKTA «Moz[em, ACATCIbHOCTH KOMIIAHUW», UM aBTOpa U TUILI MOJACIIN — Time
Frame: AS-IS.

Model Properties

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

Model name:

|K0anaan

Project:

|M OAEME ABATENSHOCTH KOMNaHHH

Authar :
|Lax

Author initials:
[ 2pply CRUDARUN restrictions
Time Frame
* 455
" I0BE

Ok | OTiera | Hpumer—«mb‘ Cnpaska |

Pucynok 1.2 — Okuo quamora Model Properties Editor

3. Bo Bkiagke Purpose BHecTn nens — «MogennpoBaHue TeKymux ouszHec-npo-1eccoB (AS-1S) komnaHum» 1 TOUKY
3peHus «Viewpoint: TUPEKTOp».
4, Bo Bkiagke Definition BHecTH onpeaeneHne co3aBaeMoi Moenu: «9TO MOJIENb, OTIMCHIBAIOIAS IEITEILHOCTh

KOMITaHWUW» U TENb «Scope: ob1iee ynpapieHrne OM3HeCOM KOMIIaHUU (MCClieJIOBaHUE PBIHKA, 3aKyITKa MaTepHUaloB, COOpKa,
TECTUPOBAHHUE, IMPOJaaKa rOTOBBIX KOMHBIOTepOB)».

6. [epeliTi Ha KOHTEKCTHYIO IUArpaMMy M MPaBOH KHOMKOHM MBIIIHN IIENKHYTH 110 padoTte. B mosBuBmemMcs
KOHTEKCTHOM MeHIO BhIOpaTh Name Editor.... Bo Bkianke BHeCTH UMS « /IS TENBHOCTh KOMITAHUN.
7. 3amosauTh BKIaAKy Definition onmpenenenuem Braa padoT: «TeKymue OM3HeC-poIecchl KOMIaHUM (PUCYHOK

1.3).



Activity Properties E|

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

TERYLWHE SHSHEC'I'IDUU.ECCI:I EOrMAaHHH

M aote:

QK | OrrieHa | I'IpMMEHMTb| Crpaeka |

Pucynoxk 1.3 — Oxno auanora IDEFQ Activity Properties

JlabopaTopHasi padora 2. Co31aHue THATPAMMBI J€KOMIIO3HIMH.

Co3znanune nuarpamMMsl gexommnosunuu A-0 (TOP-guarpammel) «ZlesaTensHOCTs KoMIaHUM B auarpammy AOQ.

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

¥

[ I
CBopxa H TecTHp
FENRN KR ITON Knmm-mpnn

Sreamirary
]

ETecTApOEANIA

HOIELINIEITOR

Barantepcem
[ |ererena

NODE: TITLE:

Al

JEATENEHOCTE KOMMAHKM HUMBER:

Pucynoxk 3. JIexommosummu A-0

1. BiOpath KHOTIKY Iepexo/ia Ha HWKHHI YPOBEHb Ha MaHeIn HHCTPYMEHTOB U B auanore Active Box Count (pucyHok
2.1) ycTaHoBUTb 4nciio GyHKIH (paboT) Ha AuarpaMme HIXKHEro ypOBHS — 3.

« IDEFO ¢ DFD ¢ IDEF3
-

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

Q. Cancel | Help |




Pucynok 2.1 — Okno auanora Active Box Count

2.Ha aBTOMaTH4ECKH CO3JJAHHON TUarpaMMe IEKOMIIO3UIIMU Yepe3 KOHTEKCTHOE MEHIO Ha3BaTh KAXKIYIO U3 TpeX (YHKIHH
(pabot) mocpencTeom BeIOOpa BKiagkd Name, 3aTeM BHECTH OnpeeieHre s KaKIoi paboTsl coraacHo Tabm. 2.1.

3. [ToBTOpHTE OMEpALNIO TS BCEX TPEeX paboT. 3aTeM BHECUTE OMPEACICHUE, CTATYC M HCTOYHUK IS KaXKI0it
paboTsI coriacHo Tab. 4.2.1.

Activity Name Definition

Ilpogaxu 1 MapKeTHHT TenemMapkeTHHT U NPe3eHTALUKH, BEICTABKH

C6opka 1 TeCTHPOBaHHUE COopxa 1 TeCTHpOBaHHE HACTONBHBIX

KOMIIBIOTEPOB ¥ [IOPTATHBHBIX KOMIIBIOTEPOB

OTrpy3ka u nony4eHue Otrpy3ka 3aka30B KIMEHTaM H [OTy4eHHE
KOMIIOHEHTOB OT TOCTABIIHKOB

Tabnuya 4.2,1. Pabomut duazpammol oexomnosuyuu AO

4. JInst ui3MEHEHUsI CBOMCTB paboT MoCIie X BHECECHHS B AUArPAMMY MOKHO BOCIIONIB30BAThCS CI0BapeM padboT. Bei3os
cinoBapst - MeHio Dictionary /Activity (puc. 4.2.2).

-: Caomputer Associates BPwin - Activily Dichionary

AN
Al
LTy

Puc. 4.2.2. Cnosapw Activity Dictionary
5.Eciu onrcats MMs U CBOHCTBa pabOTHI B CIIOBApeE, € MOXKHO OyJIeT BHECTH

B JarpaMmy IMo3xe ¢ NOMOIIbIO KHOIIKHU

B NAJINTPE UHCTPYMEHTOB.

4. HeBo3MOXHO yaanuTk paboTy U3 CIOBaps, €CIIM OHA UCIIONb3yeTcs Ha Kakoi-ubo nuarpamme. Ecian pabota
yAanseTcs U3 JuarpaMMsl, U3 CIOBaps OHa He ynansercs. VimMs u onucanne Takoi pabOThI MOXKET OBITh HCIIOIb30BaHO B
nmanpHeimem. s mobaBieHns paboTH B CIOBaph HEOOXOANMO TTEPEUTH B KOHEII CIIFICKA U IEJIKHYTH MIPaBOil KHOIIKOW O
rocneiHel ctpoke. Bo3HUKaeT HOBasi CTPOKa, B KOTOPOW HY>KHO BHECTH MMs M CBOHCTBA pabOTHI.

5. (Purge). 3. [epeitnute B pexUM PUCOBAHUS CTPEIIOK. CBSIKUTE IPaHUYHBIC CTPEIKU

6. (xHOTIKA =1t Ha TAMTUTpE MHCTPYMEHTOB TaK, KaK IMoKa3aHo Ha puc. 4.2.3.



MpaBuna u

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

Puc. 4.2.3. Ceazannvle epanuunsie cmpenxu Ha ouazpamme AO
7. IIpaBoif KHOTIKO MBI IIEIKHHUTE TI0 BETBU CTPEIIKH YIIpaBieHUS paboTsl "Cobopka u mecmupogaHue Komnoiomepos” u
nepeumenyiite ee B "llpasuna coopku u mecmuposanus” (puc. 4.2.4).

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

Puc. 4.2.4. Cmpenxa "llpasuna coopku u mecmuposarus”

7. Buecure onpenenenue aist HoBoi BeTBu: "MHCTpyKnu mmo cOopke, nporeypsl TECTUPOBAHUS, KPUTEPHH
MIPOU3BOIUTEIHHOCTH U T. A." [IpaBoii KHOIIKOW MBIIIH MICTKHAUTE TI0 BETBH CTPEIKH MEXaHU3Ma paboTsl "IIpodadicu u
mapkemune” u niepeumenyiite ee B "Cucmemy ogpopmienus 3axazos ".

8. AJbTEepHAaTHUBHBIN METO]] BHECEHH IMEH U CBONCTB CTPEJIOK -HCIIONb30BAaHHE CIOBaps CTPENIOK (BBI30B CIOBApS -
Menio Dictionary/Arrow). Eciin BHECTH MM U CBOMCTBA CTPEIIKK B CIIOBAPh, €€ MOXKHO OYyIET BHECTH B JHArpaMMy MO3XKE.
Crpernky Henb3s yAINTh U3 CI0Baps, €CIIM OHA MCIOJIB3YETCs Ha Kakoi-mbo nuarpamme. Eciy ynanute crpenky u3
JMarpaMMBl, U3 CIIOBaps OHa He ynansercs. ViMst n onncanne Takol CTPEIKH MOXKET OBITh HCIIOIb30BaHO B AAJbHEHIIEM.
Jnst noGaBneHMs CTPENIKM HEOOXOAUMO MEPENTH B KOHEIl CITUCKA U MIEIKHYTh MPaBOM KHOMKOM MO MOCTIeHEH CTPOKe.
Bo3HukaeT HOBasl CTPOKa, B KOTOPOH HY>KHO BHECTU UMs U CBOMCTBA CTPEJIKHU.

9. Co3znaiiTe HOBblE BHYTPEHHUE CTPEJIKU TakK, Kak MOKa3aHo Ha puc. 4.2.5.

Baxant

EINEHTOE Ipasuas
chopru M

1 TECTUPORIHM S

Mpogaxy
MapKETHHT

Chopka v
TECTUPOBAHHE
KOMNbIOTEPOB |—

Cobpannwe
EOMI WIDTEPRI

Orrpy3ka u
nosiyNeHue

T
Puc. 4.2.5. Buympennue cmpenxu ouazpammol AO

10. Co3pnaiite cTpesiky oOpaTHOI cBsi3M (110 ynpasieHuto) ""Pezyabmamot coopku u mecmuposanus'’, Nrynyro ot
pabotsl "Coopra u mecmuposanue komnwviomepog'' x padore "Ilpodascu u mapkemune'. I3MeHUTE CTHIIb CTPEIIKA
(TommmmHa nMUHMA) B yctaHoBHUTe onmuio Extra Arrowhead (113 koHTeKcTHOTO MeHI0). MeTtomom drag&drop mepenecure
HMMCHA CTPEJIOK TaK, 4TOOBI X ObUIO yA0OHee yuTath. Eciu HeoOxomumo, yecranoute Squiggle (13 KOHTEKCTHOTO MEHIO).
Pesynbrar n3MeHenuii nokasaH Ha puc. 4.2.6.



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

Puc. 4.2.6. Pesynomam pedaxmupoganusi cmpenok na ouazpamme AO 8. 11.Co3naiite HOBYIO TpaHUIHYIO CTPEIKY
BEIXOAa ""Mapkemunzoevie mamepuansl , BBIXOAAIIYI0 U3 pabotsl "Ilpodarxcu u mapkemunz”. I1a cTpenKa
ABTOMAaTHYECKU HE TI0TaJaeT Ha JarpaMMy BEPXHEIro YPOBHS M MMEET KBaJpaTHbIe CKOOKH Ha HAKOHEYHHKE:--> .
[lenkHUTE MPaBOil KHOMKOM MBIIIH IO KBaJAPATHBIM CKOOKaM U BbIOepuTe MyHKT MeHo Arrow Tunnel B quanore Border
Arrow Editor Beibepure omuto Resolve it to Border Arrow. {ns ctpenku "Mapkemunzoevie mamepuanst” Boidoepute
onuuto Trm U3 KOHTEKCTHOTO MEHIO. Pe3ysbTaT BEINOIHEHNS yIpakKHEHH 2 MTOKa3aH Ha puc. 4.2.7.

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

1 Ilpasuna TecTHPOB AHRE
S chopxn i
T TeCTHpOB aHMA

Colopka u
TeCTUpoBaHue

KOMMbloTepos
2

Cobpamaste
KOMITLI0TEp: It

OTrpyska TPONYKTSL
=0V
—» nonyJyeHue

=9

Byxranvepcxas cucrema

Puc. 4.2.7. Pesynomam svinoanenus ynpasichenus 2 - ouazpamma AO

JlaGoparopHas padora 3. Co3nanne guarpaMMsl JEKOMIIO3UALNHA A2.

Jexommnosupyem padoty "Cohopxa u mecmupoganue Komnviomepos".
B pesyiibTate npoBeIeHUs SKCIIEPTU3BI TTOJTyUYeHa Cle/yolas nHpopMalus.
TIpon3BOACTBEHHBIN OT/IEIT MOIyYaeT 3aKa3bl KJIMEHTOB OT OT/eJIa MPOJaXK 10 MEPE MX MOCTYILICHHS.

Jucneruep KoOpAMHUPYET paboTy COOPIIMKOB, COPTUPYET 3aKa3bl, IPYHIUPYET UX U AaeT yKa3aHUe Ha OTIPY3KY
KOMIBIOTEPOB, KOTI/1a OHU TOTOBBI.

Kaxxznpie 2 yaca aucrieTdep IpymniupyeT 3aKa3bl - OTASIBHO I HACTOJIBHBIX KOMIIBIOTEPOB M HOYTOYKOB - U HalpaBJIsieT Ha
Y9acTOK COOPKH.

CoTpyIHHKH ydacTKa COOPKH cOOMPAIOT KOMITBIOTEPHI COTIIACHO Cenn(UKAIIMAM 3aKa3a M HHCTPYKIMsAM 1o cObopke. Korma
rpyIa KOMIIBIOTEPOB, COOTBETCTBYIOMIAS TPYIINE 3aKa30B, COOpaHa, OHA HAIPABIISICTCS Ha TECTUPOBAHUE. TECTUPOBIIMKHI
TECTHPYIOT KXK]IbI KOMITBIOTED U B CIy4ae HEOOXOJUMOCTH 3aMEHSFOT HCHUCIIPABHBIC KOMIIOHCHTHI.

TecTUPOBIIMKY HAPABISIIOT PE3YJIbTATH TECTUPOBAHUS JUCIIETYEPY, KOTOPbIH HA OCHOBAHUH ATOH UH(OPMALIUH
NPUHUMAET PElIeHHUe O Mepe/iaue KOMIBIOTEPOB, COOTBETCTBYIOLIHMX IPYIINe 3aKa30B, Ha OTrpy3Kky. 1. Ha ocHoBe aToii
nH(OPMAIUY BHECUTE HOBbIE paOOThI U CTpeiku (Tadim. 4.3.1 n 4.3.2).

Tabnuya 4.3.1. Pabomul duazpammvl oexomnosuyuu A2



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

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

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

(A rrow lArrow Dest. iArrow Dest.
Source Type

O ¥ P
MPOMIBONCTBCH- |pacancanmix »

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

Tepia
l1a oTrpyIxy

2. TyHHeNnMpYiiTe U CBSDKUTE HA BEPXHEM YPOBHE TPAaHUYHBIE CTPENKH, €CIIU 9TO HE0OX0IMMO. Pe3ynbTaT BEIOIHEHUS
ynpaxkHeHus 3 1mokasaH Ha puc. 4.3.1.



Mpasuna c6opkw u Bakasbl Ha HoyTEyKu DORNTE
M i a4 ~  KoMnbioTepbl

ZZ  waompyay

Pesynbrarsi

|
~N

KomnoHeHTs!

oThena

Puc. 4.3.1. Pe3ynomam evinonnenus

JlaboparopHas padora 4. Co3nanne auarpammsl y3i0B. Cozganue FEQO. nuarpamMmel. PaciiemieHne U causHue MOJIEIEN.

Coznianne IuarpaMMebl y3JI0B.

Bri6epure mento Diagram/Add Node Tree. B nepsom nuanore ruga Node Tree Wizard BHecHTe UMs AHarpaMMsl, YKasKUTE
JarpaMMy KOpHSI IepeBa M KOJIMYECTBO ypoBHeEH (puc. 4.4.1).

Puc. 4.4.1. Ilepswiii duanoe 2uoa Node Tree Wizard

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

Node Tree Wizard - Step 2 of 2

Puc. 4.4.2. Bmopou ouanoe euoa Node Tree Wizard

enkuute mo Finish. Co3naercs quarpamMma gepesa y3inoB. Pe3ynbTaT MOXKHO MOcMOTpeTh Ha puc. 4.4.3.



AeRATeNbHOCTL KOMNaHWM

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

© OrcnexusarHue
pacnucaHma u
ynpasneHus
cGOpPKOM 1
TecTUpoBaHMem

o C6opka
HaCcTONbHBIX
KOMNbioTepoE

© C6opka
HoyTOyKoB

© TecTupoEaHue
KOMNBIOTEPOS

Puc. 4.4.3. Juacpamma Oepesa y3106

JuarpaMmy aepeBa y3j10B MOXHO MOJU(UIIMPOBaTh. HMKHUI ypOBEHb MOXKET OBITh OTOOpakeH HE B BUJIE CIHCKA, a B
BH/JIE IIPSIMOYTOJIBHUKOB, TaK XK€ KaK U BEpXHUE YPOBHU.

Juist MomuduKay 1uarpaMmbl PAaBOW KHOKOMN MBIIIN IIEIKHUTE IO CBOOOIHOMY MECTY, HE 3aHATOMY O0BEKTaMHU,
BeiOepute MeHro Node tree Diagram Properties u Bo Bkiajake Style quanora Node Tree Properties otkirouunte onmuto Bullet
Last Level. lenkaute mo OK. Pe3ynprar nokasan Ha puc. 4.4.4.

[eATenbHOCTL KOMMaHuu
0

Mpoaaxu u nc(':r::g?a:m Orrpyska n
MapKeTUHr KOMMBIOTOPOB nonyyexHue
/N
Orcnexusanue
pacnmcaHua 1 C6opka
ynpasneHue HaCTONbHbIX - fm! I:m?:;":‘:
cBopKo# U KOMMNbLIOTepoB P
TecTUpOBaHUeM
1 2 3 B

Puc. 4.4.4. Pe3ynomam evinonnenus ynpaxjchenus 4

Cospanne FEO. JInarpamMMmebl

[IpennonoxuM, 9TO pU 00CYKISHIH OM3HEC-TIPOIIECCOB BO3HUKIIA HEOOXOJUMOCTh J€TaTbHO PACCMOTPETh
B3auMo/ielicTBUE padoThl "Cohopra u mecmupoganue komnviomepos” ¢ npyrumu pabotamu. YToObI HE MOPTUTH AUATPAMMY
Jexkomro3unuy, co3naiite FEO-nnarpammy, Ha KOTOpo# OyIyT TOJNBKO cTpesiku pabotsl "Chopra u mecmuposanue
Komnvromepog ".

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

s onipenenenust quarpammel nepeiinnte B Diagram/Diagram Properties u Bo Bximagke Diagram Text BHecuTe
orpeJiesIeHHeE.

VY nanute nuimnne crpenku Ha auarpamme FEO. Pesynbrat nokasan Ha puc. 4.5.1.



PeaynsTarsl ‘l

Puc. 4.5.1. Juacpamma FEO

Jlsg mepexona MeXay CTaHAAPTHOM AuarpaMmoi, nepeoM y3n0B U FEO ncnons3yiiTe KHOIIKY

Ha TaJINTPEe UHCTPYMEHTOB.
Pacwennenue u cnusanue mooenei

Pacmensienne Mmoaesn

[epeiinure Ha nuarpammy AO. [IpaBoii KHONIKOH MBI LIETKHUTE 10 padoTe "Coopka u mecmuposanue
Komnviomepog' v BeiOepute Split model.

sphit Options

Puc. 4.6.1. Jluanoe Split Option

B auanore Split Option BHecuTe ums HOBoi Moienu "COOpKa 1 TECTUPOBaHKE KOMITBIOTEPOB", YCTAHOBUTE OIIIHH, KaK Ha
pucynke, u menkuaute mo OK (puc. 4.6.1).

IMocmoTtpuTe Ha pe3ynbratr: B Model Explorer mosiBiiace HoBast MoJielib, a Ha quarpamMme AO monenu "JlesarenbHOCTh
KOMIIaHUU" MOSIBUIIACH CTPEJIKa BbI30Ba ""Coopka u mecmuposanue Komnolomepos''.

JaiiTe B MOJEIH 1 TECTUPOBAHU MIILIOTEPOB" HOB Tpei eucnpagnvle KOMnonenmst"'.
Co3spaiite oxenu "COopka U TECTUPOBAHUE KO 10TepoB" HOBYIO cTpeaKy '"H. . Ha

nuarpamMme AO 3To OyneT rpaHHUYHAas CTpeJKa BhIXo/a, Ha auarpamme AO - rpaHIYHAs CTpeJKa BIXoja oT pabot ""Coopka

Hacmoawvhvix Komnviomepos'', ""Tecmuposanue komnoviomepos'n ""Coopxka noymoykos'.

2.BHecuTte cBOMCTBA HOBOM MOIENH:

Time Frame: AS-IS;

Purpose: JlokymeHTupoBath paboty ""Omepyska u noayuenue'’;

Viewpoint: HauaneHuK oTaena;

Definition: Mozaenb co3maeTcst Ui WILTFOCTPAIMK BO3MOXKHOCTEH BPwin 10 paciienyieHuio u CIMsSHUI0 MOJICTICH

Scope: PaboTbI 110 1OJIy4eHNIO KOMIUIEKTYIOLIUX U OTIIPaBKE TOTOBOI MPOIYKIUH.



3.lekoMI103upyiiTe KOHTEKCTHYIO paboTy Ha 3 pabots! (Tad:. 4.11.1).

Tabnuya 4.11.1. Jlekomnosuyus pabomer "Omepyska u noayuenue"

Activity Name Activity Definition

Honyuuts kommnexryiomme  |Ousuyeckn TIOJIY4HTh KOMIUIEKTYIOIHE

Y CeNaTh COOTBETCTBYIONIME 3aIIHCH

B MH()OPMALIMOHHOM CHCTEME

Hoctasuts kommiextyiomme (JocTaBuTh KOMILICKTYIONHeE cOopmmkam

M TECTHPOBLIMKAM

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

CBsDKHTE TPAaHUYHBIC CTPEJIKU, KaK MOKa3aHo Ha puc. 4.11.1.

IIpasuxa W mpoleRyps

oy e
KOMIUIRKTYIOLLIE

WG o) Ay
Cospamie.

Puc. 4.11.1. Buympennue cmpenku na dexomnouyuu pabomut "Omepysxa u nonyyenue"
5. BHecuTe ciemyroline BHYTPEHHNE U IPaHUYHbIE cTpeku (Tabi. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuunvle cmpeaku Ha 0ekomnosuyuu pabomst "Omepyska u noiyyenue"

(Arrow Name Arrow Definition

Bo3Bpar nocTaBmMKY HewucnpaBHble KOMIIOHEHTSI

KoMmnoHeHTs! Buibepume nazeéanue u3 cnucka (croeaps)

KOoMIIOHEHTHI OT MOCTaBIIMKA

TIpoBepeHHbIE KOMIIOHEHTBI IIpoBepeHHbIE ¥ IOArOTOBJICHHBIE JUIA
nepesa4n cOOpIMKaM U TECTUPOBIIMKAM
KOMITOHEHTBI

6. Tynnenupyiite rpanuunblie ctpesiku (Resolve Border Arrow). Pe3ynbrar BeINOJIHEHHS YIIPaKHEHHs I0Ka3aH Ha PHUC.
4.11.2.



ROMIBIOTERRE By rasreporan CHOTEMA NOCTREIRAOCY

Puc. 4.11.2. Pesynomam evinoanenus ynpasicnenus 11

Cansinue MoaeJIu

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

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

OO6paTute BHUMaHUE, 4TO y paboThl "Omepy3ka u nonyuenue'’ icuesna CTpENKa BEI30Ba U NMOSIBIJIACH HOBAS
JIEKOMTIO3UIIHSL.

TosBUINCH HOBBIE CTPENIKHU C KBaApaTHBIMU cKoOKamu. TyHHenupyiire atu crpenku (Resolve Border Arrow).

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

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

JlabopaTopHas pa6ota 5. Co3nanue nuarpammel IDEF3. Co3nanue ciieHapus. Co3/iaHKue OTYETOB.

Cosnanne nuarpammel IDEF3

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



Achivity Box Count

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

Bosnukaer quarpamma IDEF3, conepxaras paborst (UOW). TIpaBoii KHONKOMN MBIIIH IENKHUTE 110 padoTe, BHIOEPUTE B
KOHTEKCTHOM MeHI0 Name U BHecuTe uMs pabotsl "Ilodzomoeka komnonenmos". 3atem Bo Brianke Definition BHecuTe
onpenenenue "IloaroraBauBaroTCs BCe KOMIOHEHTHI KOMIBIOTEpA COTIIacHO crienndukanun 3akasa". 2. Bo sxragke UOW
BHECHUTE CBOUCTBA paboThI (Tabm. 4.7.1).

Tabnuya 4.7.1. Ceoiicmea UOW

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

obecnieuenue

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

Constrains VYeranoBka MogeMa TpebyeT yCTaHOBKH

JIONIOJHATEABHOrO POrPAMMHOTO 00eceyeHHs

3.BuecuTte B muarpammy ere 3 paboTs! (kHOMKA [

Buecute nmena pador:

Ycemanoexka mamepunckoit nnamut u eunuecmepa;

Ycemanoexka mooema;

Yemanoexa ouckosoda CD-ROM;

Yemanoeka ¢pnonnu- ouckosooa;

Hucmannayus onepayuonnoil cucmemsl;

Hucmannayus 00noHumenbHo20 npoZpammnozo obdecneyenus.

4.C noMoIIbI0 KHOIKHU

— _ NaJUTPBI HHCTPYMEHTOB co3JaliTe 00BEKT CChUIKH. BHecuTe uMs 00beKTa BHENIHEH cChlIkK ""Komnonenmut".
CBSDKUTE CTPENKON 00BEKT CCBUIKK U padoty "Ilodzomoexka komnonenm''

5.CBsxute cTpenkoit pabotsl "Tlodzomoska komnonenmog” (BbIxon) u "' Yemanoeka mamepunckoii niamel u
sunuecmepa''. VIamenure ctuiib cTpeiku Ha Object Flow.



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

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

Puc. 4.7.2. Pesynemam cozoanus VOW u obvexma ccoiaku
6. C moMoIIIbi0 KHOMIKH

i T—

«» Ha MAUTPE MHCTPYMEHTOB BHECHUTE JIBa MIEPEKPECTKA THIA "aCHHXPOHHOC WK M CBSKHUTE PAOOTHI C MEPEKPECTKAMH,
Kak TMoKa3aHo Ha puc. 4.7.3.
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Puc. 4.7.3. Juacpamma IDEF3 nocne cozdanus nepekpecmros

7. TlpaBoii KHOITKOM IEKHUTE 10 MEPEKPECTKY is pa3BerBieHus (fan-out), Beidepute Name u BHecHTe
nms "Komnonenmol, mpeoyemoie 6 cneyugpuxkayuu 3axaza'’.

Cosnaiite nBa nepekpectka tumna uckmodaromero "MJIN" u cBsxuTe paboThI, Kak MoKa3aHo Ha puc. 4.7.4.
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Puc. 4.7.4. Pe3ynomam evinonnenus ynpasicnenus 7

Co3zpaHue crieHapus



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

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

KomnoHeHTs!
7
Uncrannauma
[’ YeraHosxa onepayMoHHon
YcraHoska Ma CUCTeMBI
MoaroToska MaTEPUHCKOR 5
KOMMOHOHTOS |—»¥  nnaThi v 2 7
1 | BUHUeCTepa |
" I MporpamMmHoe

WHcTannauus AononHUTenbHoro
nporpammHoro obecneyeHnn

1 l

Puc. 4.8.1. Pe3ynomam evinonnenus

Co3ganne 0TYETOB

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

Jist co3anmst 0TYETOB 10 (DYHKIIMOHAIBHON MOJIENN MOKHO TaKXKe HCII0Ib30BaTh T€HEPaTOPbl OTYETOB TPETHUX (HHPM,
nanpumep Crystal Reports.

OTueTsl Ha OCHOBE BCTPOCHHBIX IIAOJIOHOB MOXKHO CO3/1aTh, BEIOpaB 13 MeHIo Tools/Reports HeoOxomumelit T mabioHa.
Bcero umeercst ceMb THIIOB IIa0JIOHOB OTYETOB!

Model Report. OT0T 0TUeT yke ynomuHancs B 1.2.1. OH BKIro4aeT HHGOPMAIHIO 0 KOHTEKCTE MOJIEIH - UM MOJICIIH,
TOYKY 3peHUsI, 00J1aCTh, LIENb, IMS aBTOPA, AaTy CO3IAHUS U JIp.

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

Diagram Object Report. Hanbonee monuslit ot4eT no Mmoaenn. MoskeT BKIIOYATH MTOJHBIH CIIMCOK 00OBEKTOB MOJIEIIN: pador,
CTpENOK C YKa3aHUEM UX THIA U JIp. - U CBOUCTBA, ONpeIeNsieMble II0Ib30BaTENEM.

Activity Cost Report. OTdeT 0 pe3ynbraTax CTOMMOCTHOTO aHajm3a. byier paccMoTpeH HIKe.

Arrow Report. Otder mo crpenkaMm. MoxeT cofepxaTh HH)OpMAIHIO U3 CIIOBaps CTPENOK, HH(popMaruio o padore-
HCTOYHHKE, paboTe-HA3HAYCHUH CTPEIIKU U MH(POPMAIHIO O Pa3BETBICHUU U CIUSHUM CTPEIIOK.

DataUsage Report. Otuer o pe3ysbrarax CBsI3bIBAHHS MOJICIIU ITPOLIECCOB M Moaenu naHHbIX. (Byner paccmoTpen Huxe.)

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Co3nanue oT4eToB ¢ momoibio Report Template Builder

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



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

Repont rk'ﬂw{ﬂ.ef'-:»

Puc. 2.1.3. Juanoe Report Templates

emyok mo kaonke New win Edit Be3piBaeT quanor quanora Report Template Builder (puc. 2.1.4).

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

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

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

KHonka lNpedHa3HayeHue




Co3aaTb HOBbIW WABN0OH

OTKpPbITb CYLLECTBYHOLLMIA WabAOH

E

CoxpaHuTtb wabnoH. Ecnm wabnoH COXpaHAeTCA BnepsBble, npegnaraetca BHECTU UMA wabnoHa

BbinOAHMTL OTYeT

Bbi3oB ananora Properties

YpaaneHue nyHKTa otyeTa

Jlyist co3maHust HOBOM CEKIIMHU OTYETa HEOOXOAUMO BBIOPATH THIT 00BEKTa MOJICIH U IIEIKHYTh 110 KHOIIKE

[——

[To ymonuaHMIO B OTHET BKJIIOYAETCS TOJIBKO UM 00beKTa. JJIs BKIIIOYEHUS IPYTHX CBOWCTB HEOOXOANMO C MOMOIIBIO
Mmenio Edit/Properties wiu COOTBETCTBYIOIICH KHOMKH Ha ITAHEIX HHCTPYMEHTOB BBI3BaTh auaiior Properties (puc. 2.1.5).
Bkunanka Property Tree no3BoisieT BKJIFOUHTH B OTHYET CBOWCTBO 00bEKTa, a BKiiajka Table -cTuiib, pazmep 1 UBET WpuQTa.
B 3aBrcHMOCTH OT THIIa pelakTHPYEMOro o0beKTa quaior Properties MOXXeT UMETh JOIOJIHUTEIbHBIC BKIIAIKH.

Properties

Puc. 2.1.5. Juanoe Properties

B pesyinbTaTe BBINOIHEHHS OTYET SKCIOPTHPYETCs JIM0O0 B TeKCcTOBBIN aitn popmara RTF wnu B daiin popmata HTML
(puc. 2.1.6).



t Repon

Components

Puc. 2.1.6. Pe3ynomam evinonnenus omyema

JlaboparopHas pabora 6. CTOUMOCTHOM aHaIuU3.

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

Model Properties

Puc. 4.9.1. Bxnaoka ABC Units ouaroza Model Properties

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

Tabnuya 4.9.1. Lenmpuol 3ampam ABC



Lenmp sampam | Onpedenenue
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 oTOOpakeHNsT CTOMMOCTH KaXk 0¥ paboThI B HIKHEM JICBOM YTIIy MPAMOYTOJIbHUKA TiepeiiauTte B Mmerto Model/Model
Properties u Bo Bkiazake Display auanora Model Properties sxitounte omiito ABC Data (puc. 4.9.2).

Puc. 4.9.2. Bxraoka Display ouanroza Model Properties
Jlyist 0TOOpaXKeHHS YaCTOThI WK MPOIODKUTEIILHOCTH pabOThI MepekiitounTe paarnokHonku B rpymne ABC Units.

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

Activity Properties

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

Tabnuya 4.9.2. Cmoumocmu pabom na ouazpamme A2



Activity Name Cost Center Cost Duration, |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

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

-
Cbopkaun [~
TecTmpoBaHue

KOMNbIoTEpoB
585 620 p. 2

)

Puc. 4.9.4. Omobpasicenue cmoumocmu 8 HUINCHEM Je80M Y2y NPAMOY20IbHUKA PADOOMbL

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

Activity Name ftctiuity Cost Cost CenterCost Center Cost

<PY.0Jb)(Py6ib)

Coopka u TectrupoBanue 585 620,00
Kommnonentr1579 200,

80 KoMIBIOTEPOB

PabGouas cunas 920,08
Yupasienue500,00

OrcaexnBanue pacnucanns 500,00
Ynpasiaenue500,08

Coopka nacroabubix1 700,00
Komnonenrnil 600,

88 xomnbHOTEPOB

Pa6ouas cmral00,08

Jlaboparopnas padora 7. Mcnons3oBanue kareropuii UDP.

[epeiinute B Menro Dictionary/UDP Keywords u 8 quanore UDP Keyword

List Buecure xirouensie cosa UDP (puc. 4.10.1):

Pacxon pecypcos;

JoxymeHranus;



WudopmanmonHas cucrema.

UDP Keyword Dictionary

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

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

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. Cnosapb UDP

3areM BHECHUTE JIpyTue 3HaueHHs B cooTBeTcTBUM ¢ Tabm. 4.10.1. s noxmouenus k UDP xitodeBoro cioa nepeitnure K
nono Keyword u menkHuTe 10 moito 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

st HazHauenust UDP pabote crepyer MEenKHyTh [0 Hel MpaBoi KHOMKOW MBIIIH U BEIOpaTh B KOHTEKCTHOM MeHio UDP.

[osiBnsiercs Brinaaka UDP Values nuanora Activity Properties (puc. 4.10.3).

Puc. 4.10.3. Bxnaoxa UDP Values ouanoza Activity Properties

Buecute 3nauenus UDP mis pa6or (tabnumna 4.10.2).

Tabnuya 4.10.2. 3nauvenus UDP




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

TTocne Buecenus UDP tuma Command mwim Command List mea4ox 1mo KHOIKe

=

’Lﬂ.’ e

MIPUBEJET K 3aITyCKy MPUIIOKEHHS.

B muanore Activity Properties menkaute mo kaomnke Filter. B mosiBuBmemcst quanore Diagram object UDP filter (puc.
4.10.4) otximounte KiroueBsle cinoBa "MHpopmanmonnas cucrema'. Illenxante no OK. B pesynbrare B auanore Activity
Properties He 6yayT otobpakarbest UDP ¢ kintoueBbiMu ciioBamu "MHdopmanmonHas cucrema'.

ram Object UDP Filtes

Puc. 4.10.4. /luanoz 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 KOMIILIOTEPOB

Number of Levels: 2

User Defined Properties: Pacxo aiekTposHeprun

Report Format: RPTwin.

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

3amyckaercst renepatop otuetoB RPTwin u nosiBisercs auanor New Report. Beibepute Tum otuera Columnar (puc.
4.10.5).

LATINUM APTwin - [La

Puc. 4.10.6. Illabron omuema ¢ RPTwin
HaxxaTre Ha KHOTIKY MO3BOJISIET IPOCMOTPETh 0T4eT. OTpa3uM B OTYETE CyMMApPHBIH PACXO/1 JJIEKTPOIHEPT M.

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



Formula Editor

Puc. 4.10.7. [Juanoz Formula Editor
B none Formula Brecute Tekct popmyinsl: Sum ({"Pacxox snekrposneprun'})

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

ATINUM RPTwin - [La

Puc. 4.10.8. Oxno npocmompa omuema ¢ RPTwin

JlaboparopHas padora 8. Pacmemienne moaenn. CiausHue paclielIEHHON MOIEIN ¢ MCXOIHONM MOJIEIBIO.

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

B nosiBuBmemcs nuanore Split Option ycranosure onuuto Enable Merge /Overwrite Option, BHecHTe UMSI HOBOI MOJIETH -
"OTtrpy3ka u nomydenue" u menkauTe o OK.

OOparuTte BHUMaHUE, 9TO Y paboTel ""Omepy3ka u nonyuenue' NosIBUIACH CTPENKA BbI30Ba. BPwin co3nman Takxke HOBYIO
Mozens "OTrpy3ka 1 noinydeHue".

2.BHecuTe cBOlicTBa HOBOM MOJIEINH:
Time Frame: AS-IS;

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



Viewpoint: HayansHuk oTnena;

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

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

Tabnuya 4.11.1. Jekomnosuyus pabomer "Omepyska u noayyerue"

Activity Name Activity Definition

Hony4uts 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

CBsDKHTE TPAaHUYHBIC CTPEJIKU, KaK MOKa3aHo 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 cmpenxu Ha dexomnozuyuu pabomut "Omepysxa u nonyuerue"
5. BHecuTe cieayoline BHyTPEHHNE U IPaHUYHbIE cTpeku (Tadun. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuunvle cmpenku Ha 0ekomnosuyuu pabomet "Omepyska u nonyyenue”

[ 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. Tynnenmmpyiite rpannansie ctpenku (Resolve Border Arrow). Pe3ynbrar BRIOTHEHUS YIIPAXKHEHUS TIOKA3aH HA PHC.
4.11.2.



ROMITBIOTEPB By)xrasmeporan CHOTEMA NOCTEEIROCY

Puc. 4.11.2. Pesynomam evinonnenus ynpasicnenus 11

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

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

OO6paTute BHUMaHUE, 4TO y paboThl "Omepy3ka u nonyuenue'’ uicuesna CTpeNKa BEI30Ba U NMOSIBIIIACh HOBAs
JCKOMIIO3UIIMA.

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

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

Mpasuna u npougaypsl
JBoHM & Mapiemnnrossie
i Npogaiun o : ey
NuTarst
T "1 mapkemwnr fGoprat
i) 1 Mp P
o
Coopxau
TeLTUPOBAHME :
XOMNLIOTEPOE Heucnpasisie
lagen i ’ Bosopar
KOMIIOHEHTSE CoGpatneie nocrasupy
ot KoM TEPM :
NOCTaB PR Ormysxa "
nomyeHie IS
|k
Komnosensl
Byxrantepcxan =
cucTeMa

Puc. 4.12.1. Pesynomam evinonnenus ynpasicuenus 1

Jlaboparopnas padora 9. Co3ganme moaenu TO-BE.

Mopens TO-BE co3naercs Ha ocHOBe aHanm3a Moaenu AS-IS. AHanu3 MOXKET MPOBOIUTHLCS Kak 1Mo GOpMaTbHBIM
MIpU3HaKaM (OTCYTCTBHE BBIXOOB MM YIPABJICHUH Y paboT, OTCYTCTBHE OOPATHBIX CBSI3€H U T. A.), TaK H IO
He(OpMaITbHBIM - Ha OCHOBE 3HAHUI MPEIMETHOM 001aCTH.

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

[IpussiTo pemenne copMUpoOBaTh OTEN AW3alHA, KOTOPHIH T0JDKEH POPMHUPOBATH KOH(PHUTYPAIHIO KOMIBIOTEPOB,
pa3pabaTbIBaTh KOPIOPATUBHBIC CTAHAAPTHI, MIOAOUPATh IPUEMIIEMBIX TIOCTABIIUKOB, pa3padaThiBaTh HHCTPYKIIMHU TI0
cOOpKe, IPOIIEeYPhl TECTUPOBAHUS M YCTPAHCHUS HEIOJAIOK JUIsl BCErO MPOU3BOACTBEHHOTO OTAECTA.



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

PaccmoTtpum HOBBIE pos epcoHana. Ju3aiiHep T0IDKeH pa3padaTeiBaTh CUCTEMY, CTAHAAPTHI HA POIYKIIHIO,
JIOKyMEHTHPOBATh U NIEpeaBaTh cennUKANNH B 0TS MapKeTHHra u npojax. OH JOJKEH OIpeNensiTh, KaKue
KOMITOHEHTHI (armaparHble U MPOrpaMMHbIE) JTOJDKHBI 3aKyTaThes Asi COOPKU KOMITBIOTEPOB, 00ECIIeYnBaTh
JIOKyMEHTalMel U YIPaBIIsITh PoLeaypaMy COOPKH, TECTUPOBAHUS U YCTPaHEHHs HEIOIa oK.

OyHKIUN quctieTdaepa B padore "Coopka u mecmuposarue Komnviomepog"” NOIHKHBI OBITh 3aMEHEHBI Ha (yHKIIHN
IUIAaHUPOBILHUKA.

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

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

JlaGoparopuas pabora 10. Co3ganue nuarpammel DFD.

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

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

Jexommo3upyiite padoty "Ogopmnenue 3axazos” Ha nuarpamme A2.

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

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

Brecenue 3akaza.

4.Mcnons3ys kHONKY] Ha manuTpe HHCTPYMEHTOB, BHECUTE XPAHUITUILA

JTaHHBIX



CHHCOK KIIMEHTOB;

CHHCOK MPOIYKTOB;

Crucok 3aKa3oB.

Y ganute rpaHUYHbIC CTPENKH ¢ auarpamMmel DFD A22.

Hcnonb3yst KHONIKY

Ha MaTUTPe UHCTPYMEHTOB, BHECUTE BHEIIHIOK CCHUIKY:
3BOHKHU KJIIMEHTOB.

Co3pgaiiTe BHYTPEHHHE CCBUTIKH COTJIACHO puc. 4.15.2. [Ipn IMEHOBaHUY CTPEJTIOK HUCIIONB3YHTE CIOBaph.

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

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

Puc. 4.15.2. Juaecpamma A22

8.00paTtuTe BHUMaHUE, YTO cTpesku "Hupopmayus o knuenmax' v ""3akazel kiuenmog'" nByHanpasieHHbIE. [l TOrO
9TOOBI CIIeNaTh CTPENKY JIBYHAIPaBICHHOH, IEIKHATE IPaBOH KHOIMKOM MO CTpENKe, BEIOEpPHUTE B KOHTEKCTHOM MEHIO
nyHKT Style u Bo Bkiajke Style BeiOepure onuuro Bidirectional.

9.Ha ponutensckoit nuarpamme A2 tyuHenupyiite (Change to Tunnel) cTpenku, moaxosiue U HCXOSIINE U3
pabotsl "Oghopmaenue 3axazos” (puc. 4.15.3).

Crannapiol Ha
NPOAYKLMIO

Janexu O

e T (bopMNEHKUE

3aKa30oB

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

JlabopaTtopHasa pabota 11. OTo6parkeHne MoAeNN AaHHbIX B UHCTPYMEHTa/IbHbIX CPeACTBAX NPOEKTUPOBAHUA.

OTto0paxenue moaeaun 1aHHbIX B ERwin

2.1.1. ®u3nyeckas u Joruyeckas MoJaeab JaHHBIX



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

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

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

Create Using Template:

Browse File System....

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

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

Pucynok 1.Co3znanmne HOBOI Moaenu

ERwin no3BouisieT co3iaBaTh JOTHUECKY0, (PU3NUECKYIO MOJICNIN U MOJIENb, COBMEIIAIOIY 0 JIOTUYECKUH U (PU3NUECKUI
YPOBHH.

Jlormyeckuii ypoBeHb - 3T0 a0CTPaKTHBIN B3IJISA Ha JaHHBIC, HA HEM JaHHBIE IPEJICTABIAIOTCS TaK, KaK BBITJISIAT B

9
pearsHOM MHpE, U MOTYT Ha3bIBaThCS TaK, KaK OHM HA3BIBAIOTCS B peajbHOM Mupe (Harmpumep "IlocTosHHbIN KineHT",
"Oraen" unu "3akaz").

OOBEKTHI MOJIEITH, MTPECTaBIsIeMbIC HA JIOTHIECKOM YPOBHE, HA3BIBAIOTCS CYITHOCTSIMH U aTpuOyTamu. Jlorndeckas
MOJIEJb TAHHBIX SIBIISIETCS] YHUBEPCAILHOM U HUKAK HE CBsA3aHa ¢ KOHKpeTHOH peanu3anueit CYB/I.

®dusznyeckuii ypoBeHb 3aBucuT oT KoHKpeTHOH CYB/I. B dusudeckoit Monenu coaepskurcst HHPOpMAIHs 0 BceX 00beKTax
BJI. ®usnueckast Moenb 3aBUCUT OT KOHKpeTHOU peanuzauuu CYB/]. OnHoil 1 Toi e JIOrHYecKoi MOAeau MOTYT
COOTBETCTBOBATh HECKOJILKO PA3HBIX (DU3UUECKHX MOJIEIICH.

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

ITepekmroueHne MeX Iy JIOTHIECKON U (PU3MUECKON MOJEISIMH JaHHBIX OCYIIECTBISIETCS Yepe3 CIIUCOK BhIOOpa Ha
CTaHJapTHOHU maHenu (puc.2).

Logical L'

] Physical

Pucynoxk 2.IlepexmoueHne MeXIy YPOBHIMHU

Ipumeuanue. B coznanHOi MOJIeNN ¢ HACTPOUKAMU 110 YMOJTYAHHIO HEKOPPEKTHO OTOOPAXKAIOTCS PYCCKUE CUMBOIIBL
UToOBI yCTPaHUTH 3TOT HEIOCTATOK, HEOOXOIMMO MOJAKOPPEKTHPOBATH HCIIONB3yeMbIe B Mojenu mpudThl. J[is aToro
HeobxommMmo 3aiitu B MeHIo Format -> Default Fonts & Colors, mocienoBareabHO TPORTHCH IO BCEM BKJIAIKaM, B KAUeCTBE
mpudra BeIOpaB 000 mpudT, Ha3BaHKe KoToporo 3akanduBaetcs Ha CYR (Hampumep, Arial CYR), u BeicTaBuB
nepekitodatens Apply To B 3nagenne All Objects.

Jlabopartopnas padora 12. Co3gaHue JIOTHYECKON MOAEIN JAHHBIX.

Jlormueckuii YPOBEHb MOACIN JAaHHBIX

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



= = =

Pucynox 3.ITanens Toolbox

Bupg
Ha3HauyeHue KHOMKu
KHOMKKN
E Co3paHne HOBOW CyWHOCTU. 151 3TOr0 HYXKHO LLEIKHYTb MO KHOMKE 1
3aTemno cBobogHOMY MECTY Ha Mogenu
Q Co3paHune Kateropun. 115 yCTaHOBKM KaTeropnanbHOM CBA3U HYXKHO
LLLe/IKHYTb MO KHOMKE, Aanee - No CYWHOCTU-POAMUTENIO, U 3aTEM - NO
CYLLHOCTU-MOTOMKY.
l1 Co3paHune naeHtuouumpytowen cesasu. aa cBa3biBaHNA ABYX CyLLHOCTEN
HYHO LLEeNKHYTb N0 KHOMKe, Aafee - No CYLWHOCTU-poaunTeNto, 3aTem - No
CYLLHOCTU-NMOTOMKY.
L-‘ Co3aaHue cBaA3n "MHOrme Ko mHorum"
H
® CospgaHue HenaeHTUOULMPYIOLLEN CBA3N

IMocie co3maHust CyUIHOCTH e Hy)KHO 3a1aTh aTpuOyThl. JJsl 3TOr0 HY)KHO JBaYKABI MICIKHYTH [0 HEH WK B KOHTEKCTHOM
MeHIOo BeIOpath myHKT Attributes (puc.4).

Enfity: lQaKaa ~| 2
Attribute BD General | Datatype | Def'nitionl Hole | ; e 1 ’I
'@ Kog zekasa Comain
DNara obopmnedua Soit-
© sphabelicaly ( Hiachealy
? <unknowny
® EBlb
@10 ateiime
tHt Number
M Sting

lcon:” f_@DefaultDaletimelcon Ll _]

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

Reset... | | 0K I Cancel ‘

Pucynoxk 4.0xHO aTprOyTOB BRIOPaHHON CYITHOCTH

B nosiBUBIIEMCS OKHE MOXKHO ITPOCMOTPETh U OTPEAAKTHPOBATh HH(POPMALIHIO O CO3JAHHBIX aTpuOyTax, CO31aTh HOBBIE.
31ech ke 3aaeTcs MepBUYHbIN Kitrod. [I1s co31anHnst HOBOro arpulyTa cieayeT Haxkath KHOnKy New. B nosiBuBmemMcs: okHe
MOXHO BbIOpath Tumn atpubyta (BLOB, narta/Bpemst, uucio, cTpoka), 3aaath uMs atpubyta (Attribute Name) u ums cronbua
(Column Name), koTOpBIii GyIET COOTBETCTBOBATH ATPHOYTY Ha (PM3HUECKOM ypOoBHE (pHC.5).



New Attribute @

+ Alphabetically

?
@ Blob

@ D atetime

## Number
A String

" Hierarchically

Attribute Name: ™

[cunknown>]

Column Name:*
I_unknown_

I Logical Only*

Domain
Sort
Cancel |

Pucynok 5.0xHO co3fanus aTpudyTa

ITocne co3manus CymHOCTEH CO30ar0TCs CBI3U Mexay HUMU. [Ipu co3mannu naeHTHGUIUpPYIOMeH CBsI3U aTpUOYTHI,

COCTABJIAIONINE TIEPBUYHBINA KIIFOY CYIIHOCTU-POUTEINS, MUTPUPYIOT B COCTAB IIEPBUYHOIO KIIFOYa CYNIHOCTH-IIOTOMKA, [IPH
CO3JIaHUU HEUACHTUQUIUPYIONIEHN CBS3H - IPOCTO B COCTAB aTPHOYTOB CYIIHOCTU-NIOTOMKA. 3a/1aTh CBOMCTBA CBS3U WK
MTOMEHSTE €€ THIT MOYKHO JBaK/IbI IEJIKHYB TI0 HEl MM BHIOpAB B KOHTEKCTHOM MeHro myHKT Relationship Properties (puc.

6). 31ech Bo BKIaake General MOKHO 3a1aTh UM CBSI3M (B HANIPABICHHH POIAUTEN-TIOTOMOK M TIOTOMOK-POIUTEND),
MOIIHOCTh CBSI3H (HOJIb, OJJMH WK OoJibIIe; oauH u Oosbiie (P); Homb wiu oauH (Z); TOYHO (KOHKPETHOE YHCIIO) ),

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

[Tpumep nornveckoit Mozenn 6a3bl JaHHBIX MIPUBE/ICH 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 norudeckoit cxemsl B

Jlabopatopnas pabota 13. Co3nanue GU3NIECKON MOICIN TaHHBIX.

BXOAMT B /
BKNHIMAET

Koa npoaykra |

Hazeanune

Llena




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

Pucynoxk 8.ABToMaTHuecku co3nanHas ¢uznydeckas cxema b/l

Ee MOXHO TOTIOTHHUTE, OTPEAAKTHPOBATh WM U3MEHUTD. [ [pHHIHITEI pabOTHI ¢ PU3MUECKON CXEMOW aHAJIOTTIHBI
TIPUHITUIIAM PaOOTHI C IOTHYECKONW CXEMOH.

ITo roroBoii pu3myecKol cxeMe MOKHO CTeHepHUPOBaTh CKPHUITHL il BeIOpanHo CYBJI. [l sToro mpeaHa3HadeH MyHKT
mewto Tools -> Forward Engineering/Schema Generation (puc.9).

DB2/UDB Schema Generation : <Main Subject Area>

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

Options | Summary I Comment |

DB2/UDB 8.1/8.2 Schema Generation Table
Schema [MICREATE TABLE
Materialized Query T able [JDROP TABLE
View Table CHECK
.
Galiiin [ 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 nenesoid CYBJ

3/1ech MOXKHO YKa3aTb, KAKHE UIMEHHO CKPUIITHI CIIEAYEeT Fr€HEPUPOBATh, IIPEIBAPUTENLHO MPOCMOTPETh UX U
HETIOCPEJICTBEHHO creHepupoBaTh (1ipu 3roM ERwin npomsBeneT moakiouenue k neneBoit CYB/] u B aBTOMaTHYECKOM
pexxnume BBITOIHUAT Bce SQL-CKpHUITHI).

JlabopaTtopHas paboTa 14. Pa3paboTKa Anarpammbl BApUaHTOB UCMO/Ib30BaHMA U PEAAKTUPOBaHME CBONCTB ee
3/1IEMEHTOB.

OcobeHHoCTH pa3pabOTKU IUarpaMM BapuaHTOB UCIIONb30BaHus B cpene IBM Rational Rose 2003

PaGora Hag moaensio B cpene IBM Rational Rose HaurHaeTcst ¢ 0011ero aHaimsa mpooeMsl ¥ OCTPOSHUS OUA2paAMMbl
6APUAHTNOE UCNONB306AHUS, KOTOpas OTpaxkaeT (PyHKIMOHAIbHOE Ha3HAUYEHHE MPOSKTUPYEMOil POrPaMMHON CUCTEMBI.
J11st BHOBB CO3/1aBa€MOT0 MPOEKTa MOYKHO BOCIIOJIb30BAThCSI MACTEPOM THITOBBIX MPOEKTOB, €CIIM OH YCTAHOBIICH B IAHHOM
KOH(OUryparui. Mactep THIOBBIX POEKTOB HOCTyIeH U3 Menio File>New (Daiin>HoBslit) win npu nepBoHaYaNbHOM
3arpyske nporpammsl IBM Rational Rose 2003. B ciyuae pa3paboTky mpoekTa, AJ1sl KOTOpOro He U3BECTHA MJIM He BEIOpaHa
TEXHOJIOTHS €r0 pean3alli, cIeIyeT OTKa3aThCsl OT MacTepa, B pe3yJIbTaTe Yero MosBUTCS pabouul unmepgetic
npoepammsl IBM Rational Rose 2003 ¢ 9ucThIM OKHOM aKTHBHOU Ouazspammul K1acco8 U IMEHeM TpoekTa untitled mo
YMOITIaHHIO.

B kauectBe npoekTa ganee OyJeT paccMaTpuBaThCs MOJIENb CUCTEMBI YIIpaBIeHHsS OaHKOMaToOM. JJOCTOMHCTBOM 3TOTr0O
HPOEKTA SIBISETCSA TO, YTO OH He TpeOyeT ClIennaIbHOTO OMMCAHUS npedmemuol ooaacmu, TIOCKOIbKY IPEIoaraeT
MHTYUTHBHOE 3HAKOMCTBO YHTATENe! C 0COOCHHOCTAMH (pyHKIIMOHMpOBaHUs OaHkomara. [Ipu aTom pazpabaTriBaemas
MOJEINb CUCTEMBI YIIPABJICHHs OaHKOMAaTOM HCIIOJIB3yeTCs B KaUeCTBE CKBO3HOTO IIPHMEPA, B PaMKaX KOTOPOTO
WLTIOCTPUPYIOTCSI 0COOCHHOCTH pa3pabOTKH pa3nnyHbIx auarpamm sizbika UML B cpene IBM Rational Rose 2003. s
N3MEHEHHs] IMEHH NPOEKTa, IPEUI0KESHHOTO IIPOrpaMMOH 110 yMOJIYaHHIO, CJIETyeT COXPaHUTh MOJIENIb BO BHEIITHEM (aiiie
Ha JAMCKe, HarpumMep, o nmeneM ATMmodel.mdl.



B sTtom CJlyda€ UBMCHUTCH UM B CTPOKC 3arojIOBKa U UMs MPOCKTA B UCPAPXUIYCCKOM MPEACTABIICHUU MOJCIIA B 6pay3epe
IMPOCKTa.

Kak u gpyrue nporpammel, IBM Rational Rose mo3Bossier HacTpanBaTh Ii100aIbHBIEC TApaMETPHI CPEIbl, TAKHE KaK BEIOOD
mpudTOB M LBETa JUIS IPEICTABICHUS PA3IMYHbIX 3JeMeHTOB Mozenu. Hactpoiika mpu¢ToB, nBeTa JIMHUN U TpaduuecKux
3JIEMEHTOB MPOU3BOIUTCS Yepe3 OMepanuio TIaBHOro menio: T00ls>Options (MuctpymenTtsr>TlapameTpsl). XapakTepHoit
0COOEHHOCTBIO CPEJIbI SIBJISAETCS BO3MOXKHOCTh pabOThI C CUMBOJIAMH KUPHWILTULBL. OTHAKO CIIETyeT 3aMEeTHUTb, YTO TPH
cHenu(pUKaIIK JIEMEHTOB MOJIEIIH C MOCIEAYIOIEH ITeHepanuei TeKcTa MpOorpaMMHOTO KO CIIELYEeT 3aliChIBaTh NMEHA U
CBOHCTBA KJIACCOB, accoyuayuii, arpuOyToB, onepanuii 1 KOMIOHEHTOB CHMBOJIAMH TOTO S3bIKa, KOTOPBIA MOAJEP/KUBACTCS
COOTBETCTBYIOIINM S3bIKOM ITPOrPaMMHUPOBAHHSI.

Jlnst pa3paboTKH Juazpammul 8apuanmos ucnoavzosanus mouenu B cpene IBM Rational Rose 2003 Heo6xoanmo
aKTUBH3HUPOBATH COOTBETCTBYIOLIYIO AUArpaMMy B OKHE AHArpaMMBI. DTO MOXHO CHeJIaTh CICAYIOLIMMH CIIOCO0aMH:

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

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

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

CIeMaNIbHAS NaHeb UHCIPYMEeHMOo8, COJIeprKalllas KHOIIKY ¢ H300paxeHHeM Ipaduueckux 31eMeHTOB, HEOOXOMUMBIX AT
Pa3pabOTKU Juazpammsl 6apuanmos uchob3osanusa. HasHaueHue oTAeIbHBIX KHOIIOK JaHHOHU MaHEeIU MOXKHO y3HaTb
TaKKe M3 BCIUIBIBAIOIIUX ITOJICKa30K, KOTOPHIE MOSBIIAIOTCS, €CIN TIOABECTH H 33/IePXkKaTh HA HEKOTOPOE

BpeMsI yKa3same b MBIIIU HAJ TOW WA UHOM KHOMKOM (Tadum. 3.1).

Ta6/mu,a 3.1. Ha3zHayeHMe KHOMOK cneuyanbHOM NaHenu MHCTPYMEHTOB ANA Anarpammbl BapMaHTOB UCMNO/1b30BaHNA

Fpaduueckoe
BcnabiBarowan nogckaska Ha3sHayeHue KHOMKKU
u3obpakeHue
[ Selection Tool MpeBpalaeT n3obpakeHne Kypcopa B dopmy CTpenku gaa
nocneayoulero BblaeNeHnAa 3NeMeHTOB Ha Anarpamme
P Text Box [obasnseT Ha AMarpammy TEKCTOBYO 061acTb
= Note JobasnseT Ha gnarpammy npumeyaHue
Anchor Note to Item [obasnseT Ha AMarpammy CBA3b NPUMEYAHUA C COOTBETCTBYHOLLUM
: rpadUyYeCcKNUM 31EMEHTOM ANArPaMmbl
= Package [obasnset Ha Ouazpammy nakem
o Use Case [ob6asnseT Ha AMarpammy BapuaHT UCMONb30BaHUSA
= Actor [JobasnseT Ha guarpaMmy aktepa
l—) Unidirectional Association [1o6aBnseT Ha Anarpammy HanpasBAEHHYI acCoyuayuio
g2 Dependency or Instantiates lobaBnseT Ha gMarpammy OTHOLIEHWE 3aBUCUMOCTH
& Generalization [JobasnaeTt Ha Anarpammy oTHoleHMe 0606LeHun

Ha crieuanbHO#M aHenn HHCTPYMEHTOB [0 YMOJTYaHUIO IPUCYTCTBYET TOJIBKO YaCTh KHOIIOK C IUKTOrPAMMAaMU
3JIEMEHTOB, KOTOPbIE MOTI'YT OBITH HCHOJIB30BAHBI IS [IOCTPOCHUsSL AUarpamMmbl. JI06aBUTh KHOIKHU C MUKTOrPaMMaMHK
JPYrux rpaguyecKux 3JEMEHTOB, HAIIPHUMeEp, TAKUX KaK 6usHec-gapuarm ucnonvsosanus (bUSiness use case), 6uswnec-
axmep (business actor), corpyanuk (business WOrker), iy y1aauTh HEHYXKHbIE KHOIIKH MOYHO C IIOMOIIBI0 HACTPOMKH
CrielUaIbHON MaHe HHCTPYMEHTOB.



OTKpBITh 0Ua02080€ OKHO HACTPOIKHU CIICUATBHBIX TAHEICH HHCTPYMEHTOB [t quarpamm B cpeae |IBM Rational Rose
2003 MOXHO € IOMOILBIO onepayuu TaaBHOro merto. Tools>Options (MuctpymenTsr>TlapameTpsl), pacKpbIB

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

[ no6aBieHUst HEOOXOANMBIX KHOIIOK Ha MAaHENb CIEIyeT BBIACIUTh UX B JIEBOM OKHE CO CIIMCKOM IUKTOTPaMM
rpadUIecKuX 3JEMEHTOB, ITOCIIE Y€r0 HAKaTh KHOIKY /l06aBHTH B IIEHTPE IUAIOTOBOTO OKHA. JIJIst ylaeHNsT HEHY )KHBIX
KHOIIOK C TTaHEJI HHCTPYMEHTOB CJIEAYET BBIICIUTH UX B IPABOM OKHE CO CIIMCKOM ITMKTOIPaMM IpaUIecKUX 3JIEMEHTOB,
IOCJIE YETO HaXKaTh KHOMKY Y JAJMTh B LIEHTPE AUAIIOTOBOTO OKHA. J{JIs1 BOCCTaHOBJIEHUsI HA0Opa MUKTOrpaMM MO
YMOJIYaHHIO MOXHO Ha)kaTb KHOIIKY COpoc. Ilocne HacTpoliku crienuallbHOM MaHeIu HHCTPYMEHTOB COOTBETCTBYIOLIEE
OKHO CIIEYET 3aKpBITh HAKATHEM Ha KHONKY 3aKPbITh.

JlobapnieHre akTepa Ha JUarpaMMy BapUaHTOB HCIIOJIL30BAHUS U PEIAKTUPOBAHHUE €r0 CBOMCTB

s nobaBneHUS aKTepa Ha AUATPAMMY 8apUaHmd UCHOIb306aHUs HYKHO C TOMOIIBIO JIGBOM KHOTIKH MBIIITH HAXKATh
KHOIIKY C H300pakeHUEeM ITUKTOTPaMMBI aKTepa Ha CIIeIHaIbHON TTaHEIH HHCTPYMEHTOB, OTITYCTUTH JICBYFO KHOTIKY MBITIIH
1 IIEJNKHYTH JICBOH KHOITKOW MBIIITH HAa CBOOOTHOM MeCTe pabouero JucTa quarpaMMbl. Ha muarpamme mosiBUTCS
n300paKeHNe akTepa C MapKepaMu H3MEHEHHsI €T0 TeOMETPHUECKHUX Pa3MePOB U MPEII0KEHHBIM MTPOrPaMMOi HIMEHEM TIO
ymomuanuto NewClass. J[ist pa3pabateiBaeMoii Mojiesin OaHKOMATa MPeI0KEHHOE IPOTrpaMMOii UMsI aKTepa CIICAyeT
n3MeHUTh Ha Kiment bankomara (puc. 3.2).
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Puc. 3.2. /IlnarpaMmma BapHaHTOB HCIOIB30BAaHUS IOCTE T00ABICHUS Ha HEe aKTepa

YT0OBI U3MEHHUTH PAacCIIOJIOKEHUEC I/I306pa)KGHI/IH rpaq)nqecxoro DJIEMCHTA MOACIH, CICAYCT HICITIYKOM JIEBOM KHOIIKH MBIIIIA
BBIJICJIIUTH €T0 B pa6oqeﬁ obnactu AuarpamMMebl, U, HE OTITyCKas JIEBOM KHOIIKH, IICPEMECTUTDH B HYKHOC MmMecmo nuarpaMmal.
HpI/I 9TOM BBI,Z[QJ'ICHHHf/'I QJIEMEHT BU3YAJIBHO OTJIMYACTCS OT OCTAJIBHBIX HATMYUEM MapKEPOB NU3MEHEHUS €T0



reOMETPHUECKUX PAa3MEPOB B OpMeE HEGOJIBIINX YEPHBIX KBAAPATOB. Bojiee TOUHOE MEPEMEIEHHE DIIEMEHTA MOKHO
OCYILIECTBUTH C IIOMOIIBIO CTPEIOK: & T , ‘L Ha KJIaBHaType.

YT100bI N3MEHUTD TpaduUecKue pa3Mephbl H300pasKeHHUS IIEMEHTa MOJICIIH, TIPEXK/IE BCETo, CIEAYET IETYKOM JEBOH KHOIIKU
MBIIIN BBIIEIUTH €T0 B paboueii obmacti quarpaMmsl. [lanee He0OXOIMMO MOABECTH YKA3ame b MBIIIH K Hy)KHOMY
MapKepy r€OMETPHUYECKUX Pa3MEPOB IEMEHTA M HAJKaTh JIEBYIO KHOIKY MBIIIH. B pe3ynprare 3THX NEHCTBHIA TOSBUTCS
MIYHKTHPHBIH NPAMOY20bHUK, N300paXKAIOIIUI I'PaHUIIbl BHIOpaHHOTO reoMeTpryeckoro aneMeHTa. [locne vero, He

OTITyCKas .HeBOﬁ KHOTIKW MBIIIH, CICAYCT JUAroHaJlbHO UBMCHUTDH PasMEpPhbl 3TOT'0 NPSAMOYTOJIbHHMKA HYKHBIM 06p330M (pI/IC.
3.3).
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Puc. 3.3. /lnarpaMmMa BapraHTOB HCIIOJIB30BAaHMS IIPH M3MEHEHUH TpauuecKux pa3sMepoB akTepa

Wmst pa3MeIeHHOro Ha AUarpaMmy 3JeMeHTa pa3paboTuuK MOXKET U3MEHHUTD JIN0O0 Cpa3y Mmociie [00aBICHUS HIEMEHTa Ha
JqMarpaMmy, 0o B X0Jie oclieayomiel paboTsl Hajl mpoekToM. J[iist moboro rpaduveckoro sJeMeHTa MOJIEIH MO IETIKY
MPaBOl KHOMKOM MBIIIN Ha BBIOPAHHOM 3JIEMEHTE BI3BIBAETCS KOHTEKCTHOE MeHIO IAHHOTO DIIEMEHTa, CPEIH Orepannit
koToporo umeetcs nynxkm Open Specification (OtkpeiTh crierudukaimo). B 3ToM ciiyyae mosiBiseTcs

JIOTIOJTHUTENBHOE OUAI02060€ OKHO CO CIIEIMANTbLHBIME BKJIaJKaMH, B TIOJIS BBOJA KOTOPBEIX MOXHO 3aHECTH BCIO
uH(poOpMaIHKIO 10 AaHHOMY 3jieMenTy. [ nobGasnennoro akrepa Kinnent bankomara okHO crienupUKanny CBOUCTB
BEITJISITUT CieqyronmM odpa3oM (puc. 3.4).
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Puc. 3.4. /lnanoroBoe okHO cnenudukayu cBoiicts akrepa Kiiment bankomara

CrietyeT OTMETHTb, YTO OTKPBITh OUAI02060€ OKHO CIELM(UKALMN CBOHCTB JIFOOOT0 3JIEMEHTa MOJSIIH MOXKHO TaKkKe
JTIBOMHBIM IIETYKOM JICBOM KHOITKOHN MBIIIH Ha TpadUIecKOM H300pKEHUH ITOTO dJIEMEHTa Ha ANarpaMme. XOTs B
cpene IBM Rational Rose axmep siBasieTcst KitaccoM, Uil HEro HEKOPPEKTHO creluUINpPOBaTh aTpUOYTHI U onepayuu,
MIOCKOJIbKY akmep SIBISIETCSI BHEIIHEH 110 OTHOIICHHIO K pa3padaThiBaeMOi CHCTEME CYIHOCTBIO.

s aktepa Kitnent bankomara MOXHO YTOYHHATE €ro HazHadeHue B Mozenu. C 3Toil nenpo cieayeT H3MEHNUTh
ero cmepeomun U 100aBUTh TEKCT NOKYMEHTAIUH. J{J1s1 HSMEHEHUsI cmepeomuna BO BIOKEHHOM criucke Stereotype HyxHO



BeIOpaTh cTpoKy Business Actor ( 6usnec-axmep ). Jlns o0aBiIeHus TEKCTA JOKYMEHTAIUH B

cekuuro Documentation cnenyer Beectu Teket: "JIro6oe husnIecKoe U0, TOIb3yIoLIeecs yeayramu 6aHkomaTa" u
Haxatb KHOTIKY Apply (ITpumennts) win OK. [Tocne u3MeHeHus TaHHbBIX cBOMCTB akTepa Kiinent bankoMara okHO
crenn(UKaIuN CBOMCTB OyAeT BRITIIAACTH CIEAYIOMNM 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:
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Puc. 3.5. /InanoroBoe oKHO cnenn(HKAIIK CBOHCTB ITOCIE N3MEHEHHS CTEPEOTHIA U JOOABICHHUS TEKCTa JOKYMEHTAINH
i aktepa Knmnent bankomara
JloGaBneHue 1 peaakTUpOBaHHe BapHAHTA UCIIOIb30BaHUs

[t noGaBieHus sapuanma ucnoab308anus Ha JUArpaMMy HyKHO ¢ TIOMOIIBIO JIEBOH KHOIIKM MBI Ha)kaTh KHOTIKY C
N300paKEHUEM 8APUAHMA UCNONb308AHIUs HA CTICHUATBHON TTAHEIN HHCTPYMEHTOB, OTITYCTHTb JIEBYIO KHOIIKY MBIIIN U
LIEJIKHYTH JIEBOM KHOIKOM MBIIIK HAa CBOOOJHOM MecTe JuarpaMMbl. Ha nuarpamme rnosiBUTCS U300pakeHHUe apuaHma
UCNONIb306aHUA C MAPKEPAaMH U3MEHEHUS €r0 TEOMETPUUECKUX Pa3MEPOB U MPEATI0KEHHBIM POrpaMMOi UMEHEM IO
ymomganmnio NewUseCase. J{is pazpabatsiBaeMoii Mogenn 0aHKoMaTa MpeyioRKeHHOe TPOrpaMMoi UMl apuanma
UCNONbL308aHUA CIIEAYET U3MEHUTh Ha CHATHE HAJIMYHBIX 110 KPEJUTHOH KapTouke (puc. 3.6).
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Puc. 3.6. I[I/Ial"paMMa BAapHUaHTOB HMCIOJIb30BaHUA IOCJIC ,HO6aBJ'I€HI/ISI Ha HCC BapraHTa UCTIOJIb30BaHUS

J11s1 yTOUHEHUS CBOWCTB JAHHOTO 8APUAHMA UCNOAb308AHUSL CIIEIYET OTKPBITh 0UAI02080€ OKHO CTICLM(UKALINN €ro
CBOWCTB, HAIIPUMEDP, C MOMOIIIBIO JBOHHOTO IETYKA JICBOW KHOMKON MBIIIN Ha W300pa)KCHUU 3TOTO JIEMEHTA Ha
nauarpamme. JlJst USMEHEHHS cmepeomuna BO BIIOKEHHOM ciiicke Stereotype Hy»xHO BeiOpaTh cTpoky Business Use Case.
Jlnst noGaBJIeHust TEKCTa JOKyMEHTaI|K B cexiio Documentation crenyer BBectu TekcT: "OCHOBHOU 6apuanm
ucnoavb3oeanus s paspadarpiBaeMoit Moenu 6ankoMata" u Haxath kHonky Apply (IIpumennts) nnu OK. TTocne
W3MEHEHHSI IaHHBIX CBOWCTB 6ApUAHMA UCNONb308AHUsL OKHO CHIEUU(HUKAIMK ero CBOMCTB OyIeT BBITJISAETh CIACIYIOIINM
o0pazom (puc. 3.7).



BlUse Case Specification' 2%

General | Diagramsl Helationsl Files |

Mamne; Io kpeauTHON kapTouke  Package: Use Case Wiew

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

Documentation:

OEHOEHOM BAPMAHT MCMDESOESHMA 407 - |
Pa3pataTLIEAEHON MOLENH BaHKOMATA

=

Cancel | Apply Browse vI Help |

Puc. 3.7. InanoroBoe 0KHO crienn(pUKAIINH CBOWCTB BapHaHTa HCIIONB30BaHUA CHATHE HATHYHBIX MO KPEIUTHOH KapTOUKe
JloOaBieHe acCOIMAAN

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

HAMpPaBICHHOHN accoyuayuil, OTIYCTUTD JIEBYIO KHOIKY MBIIIH, [IEIKHYTh JICBOM KHOMKOM MBIIIN HAa H300paXXCHUH aKTepa
Ha JJMarpaMMe U OTITyCTUTh €€ Ha U300PaKEHUN 8apUaHma ucnoib3o6anusi. B pe3ynbraTe 3TUX JACHCTBUIA HAa AUArpaMMe
MOSIBUTCS M300paKCHUE accoyuayuu, COSTUHSIONICH akTepa ¢ BApHAHTOM MCIIOIb30BaHus (puc. 3.8).
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Puc. 3.8. ):[I/Ial"paMMa BAapHaHTOB HMCIOJIb30BaHUS ITOCIIC I[OﬁaBJ'ICHI/ISI Ha HCC HaHpaBJ’IeHHOﬁ acconuanmuu

[pu HEOOXOMMOCTH MOXKHO CIEJIaTh HANPABICHHYIO dCcCcoyuayur HEHAIPABICHHOM, U1 Yero CielyeT BOCIOJIb30BaThCs
JIMAJIOTOBBIM OKHOM CBOMCTB accoyuayuu. OTKPBITh 3TO OKHO MOKHO, HAIIPUMEp, IBOWHBIM LIETYKOM Ha H300paKeHUH
JMHHUYU dccoyuayuy Ha AnarpaMme, mociie 4ero yopars oTMeTKy ctpoku Beibopa Navigable (Hasueayus) va Bknaake Role
A Detail ([IetanbHble CBOWCTBA KOHIICBOU TOUKH accoyuayuu A).

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

Jlist mo6aBneHNST OTHOIICHMS 3aBUCHMOCTH MEXXIY JABYMS BApHAHTAMH HCIIOJIB30BAHUS HA JHarpaMMy HEOOXOIMMO
MIPEABAPUTEIILHO pACCMOTPEHHBIM BBIIIIE CIIOCOOOM J00aBUTh BTOPOU sapuanm ucnoavzosanus ¢ nmeneM Ilposepka [T1H-
koxa. ITocie 3Toro ¢ IOMONIBIO JIEBOH KHOITKH MBIIIH Ha’KaTh KHOTIKY C H300pakeHHEeM IMMUKTOTPaMMBI 3aBUCIMOCTH Ha
ClleUaNIbHON MaHeu HHCTPYMEHTOB, OTIYCTUTh JIEBYIO KHOIKY MBILIH, HIEIKHYTh JIEBOM KHOMKOM MBIIIK Ha
U300pakeHUH apuanma ucnonb3oeanus CHATUC HATMYHBIX 10 KPETUTHOM KaPTOUKE U OTITYCTUTH €¢ Ha

n300pakeHnu gapuanma ucnoavzosanus [poepka [IMH-koxa. B pe3ynbrate 9TUX NeHCTBUH Ha qUarpaMMe TIOSIBHTCS
n300pa’keHre OTHOIICHHS 3aBUCIMOCTH, KOTOPOE COCIMHSCT 1BA BRIOPAHHBIX 8APUAHIMA UCNOIb308AHUS.

Iockonbky sapuanm ucnonvzosanus Iposepka ITMH-kona BeIOMHICTCS BCErAa, A T0OABICHHOTO OTHOIICHUS
3aBHCHUMOCTH JIOTIOTHUTEIIBHO CIEYET YKa3aTh TEKCTOBbIM cmepeomun <<include>>. BBIMOIHATE 3TO MOXKHO yKe
M3BECTHBIM CITIOCOOOM C IOMOIIBIO THAIIOTOBOTO OKHA CTIEIH()UKAITIH CBOMCTB 3TOTO OTHOIICHHS U BEIOOpa
HY>KHOTO cmepeomuna U3 TIPeAIaraeMoro CIIHCKa.



Tocre 3aanus It JAHHOTO OTHOWICHUS 3a6ucumocmu cmepeomuna <<include>> tekct 3Toro cmepeomuna B yriioBbIX
CKOOKax MOSIBUTCS PSIOM C H300paKEHUEM ITyHKTUPHOM JTMHUAN 3aBUCHMOCTH, CBSI3bIBAIOIICH COOTBETCTBYIOIIUE BAPHAHTHI
ucnonb3oBanus (puc. 3.9). C uenslo JIydiinel BU3yaiu3aliy JHarpaMMbl TEKCTOBYIO 00JIACTh cmepeomund MOXKHO
MIEPEMECTUTH B HYKHOE Mecmo TAATrpaMMBbl. BEITIOIHUTE 3TO MOYHO C IMTOMOIIBIO OOIIEro crioco6a nepeMenieHAs
rpadUIecKuX IEMEHTOB MOJECIH, KOTOPBIA OBLT PACCMOTPEH paHee B ATOH JICKINH MPUMEHHUTENBHO 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

AHaNOrn4HeIM 00pa3oM MOTYT OBITH J00ABJICHBI HA TUarpaMMy BapHaHTOB HCIIOJIL30BaHHS OTHOILIEHHS 3aBUCUMOCTH CO
cTepeoTunoM <<extend>>, KOTOpbIE MPUMEHSIOTCS JJIsI MOJICTUPOBAHUS HCKIFOYSHUH IIPU BBHITIOJIHEHUH
OTHEIbHBIX 6aPUAHINOE UCHONb306AHUA.

OxoHYaTeIbHOE TMOCTPOCHUE THUarpaMMbl BApUAHTOB UCTIOJIB30BaAHUA

K oTnensHOMY gapuanmy ucnoiv»308anus MOXKHO T00aBUTh TEKCTOBBIN ¢haiil ¢ ONIMCAHUEM CLIEHApUs ero BhIoNHeHus. s
9TOr0 HEOOXOIUMO BBIICITUTE ITOT 8APUAHNT UCHOIb306aHUs B Opay3epe IPOSKTa U BBIIOJIHUTH ONEPAILIUIO

koHTekcTHOE menio: New>File (HoBeiii>®aiin). B pesynbrare aToro Oyer BbI3BaHO CTaHJaPTHOE OKHO OTKpBITHS (aiina, B
KOTOPOM HE00XOJIMMO 33JIaTh UMsI IIPEABAPUTEILHO CO3/IAHHOTO C MOMOUIBIO O()UCHOW IPOrpaMMBbI

MS Word no6asisiemoro daiina. [Tocie HakaTus KHONKA OTKPHITH MUKTOrPaMMa T00aBICHHOTO (haiia MOSBUTCS B
Opays3epe MpoeKTa HIKE COOTBETCTBYIOLIETO 8apUanma UCnoib308anus. B mocnenyomeM MOXHO BEPHYTHCS K
PEOaKTHPOBAHHIO 3TOTO (aiiina clieHapHsi, BBIOIHUB O80UHOU UjeyoK Ha ITOW MUKTOorpaMMe. [Ipu aToM gaiin cueHapust
OyIeT OTKPBIT B COOTBETCTBYIOIIEM TIPHIIOKEHHH - B TEKCTOBOM mpotieccope MS Word.

I[J'IH OKOHYATCJIbHOTO NOCTPOCHUS JUArpaMMbl eapuarnma ucnoib3oeanus 1jis paCCManHBaGMOﬁ MOICIN OaHKoMaTa
CJICAYCT BBINIOJHUTD CICAYIOINEC ﬂeﬁCTBHﬂZ

1. Jlo6aBuTh akrepa ¢ iMeHeM BaHK, 11 KoToporo BeIOpath ctepeotril Service ( Cepsuc ), 03HAYaIOMINI, 4TO
GaHKOMaT UCIIOIb3YeT HEKOTOpbIe yciryry baHka B KauecTBe cepsucad.

2. JobaButh sapuanm ucnoavzosanus IlogydeHne CpaBKu O COCTOSHUM CUETa, JJIsl KOTOPOTo

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

3. Jo06aButh gapuanm ucnoav3oéanus bIOKUpOBaHHE KPEAUTHOH KapTOUYKH.

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

UCNoJjib306aHUs HonyquI/Ie CIIpaBKH O COCTOAHUHU CUETA.

5. Jlo6aBUTH HANPABJICHHYIO dCCOyUAyUIo OT 8apuanma uchonb3o6anus CHATHE HAJIMYHBIX 110 KPETUTHON
KapTouKe K cepsucy baHk.

6. Jlo6aBUTH HaNPaBJICHHYIO dCCOyuUayuio OT 8apuanma ucnoib3osanusi I1omydenue CipaBKu 0 COCTOSIHUM
cyera K cepeucy baHk.

7. Jlo6aBUTH OTHOILIEHNE 3aBUCHMOCTH CO cTepeoTunoM <<include>>, HanpaBieHHOE OT gapuanma
ucnonvzoeanus IloryueHue CipaBKu O COCTOSHUM c4eTa K gapuanmy ucnonvzosanus IIposepka [IMH-koxa.

8. J106aBUThH OTHOIIIEHHE 3aBUCHMOCTH CO CTEPEOTUIIOM <<extend>>, HalpaBJICHHOE OT 8apUAHMA
ucnonvsoeanusi bnokupoBaHue KpeIuTHOU KapTOUKU K eapuanmy ucnonvzosanus llposepka [TMH-koxna.

BhInoJIHUTE 3TH AEHCTBUS NPEAIAraeTcs YUTATesIM CaMOCTOATENbHO. [Ipy 3TOM omHowenue 3aBUCUMOCTH CO
crepeoTunoM <<extend>> Ha JaHHOW AMarpaMMe O3HAYaeT cienyrolee. Bapuanm ucnonvzodanus biiokupoBaHue
KpPEIUTHOMN KapTOYKH OyIET BBIIOIHATHCS TOJNLKO B TOM CIIy4dae, eciid B pe3ysbrare npoepku [IMH-kona Oyaer
YCTaHOBJIEHO, YTO COOTBETCTBYIOLIAS KPEIUTHAS KAPTOUKa YTpaueHa ee BJIaJeNIbLieM WM MIPU3HAHA HEeIEHCTBUTEIIbHOM.
ITocTpoeHHast TakKUM 00pa3oOM Juazcpamma BapUAHTOB MCIIOJIB30BAHMS OyIET UMETh cieayronuii Bua (puc. 3.10).
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Puc. 3.10. OxoHuaTeNbHBIN BUA AUArPaMMbl BADHAHTOB MCIIOJIB30BaHUs JUIsl pa3padaTbiBaeMoil MOIes I OaHKOMAaTOB

HaHOMHI/IM, 4qTo OuaepaMMa BAapHUAaHTOB UCIIOJIb30BaHUS ABJIACTCS BBICOKOYPOBHEBBIM KOHICIITYAJIbHBIM MIPEACTABJICHUCM
MOJCIH, TO3TOMY OHA HC JOJIKHA COACPIKATH CIIMIIKOM MHOI'O 86apuUannioe UcCnolb306drnusil U aKTEPOB. B nocieayromemM
TIOCTPOCHHAs ()uaepafwua MOYET OBITh U3MEHEHA IOCPEACTBOM I[OGaBJ'IeHI/IH HOBBIX 3JIECMEHTOB, TAKUX KaK BaApHUaHTBI
HCIOJIB30BAHUA U aKTEPbI, UJIN UX YIAJICHUA.

Juis ynanenust 1r000T0 rpadyiaeckoro JIeMEHTa ¢ THarpaMMEl €ro CIIeAyeT BRIISIUTh Ha AuarpaMMe U Haxathb

knaBuiry Delete Ha kimaBuarype. [Ipu 5TOM BBIJCICHHBIN JIEMEHT OYAET YAAJICH C aKTHBHOM JTHArPaMMbI, HO HE U3 MOJICIIH.
JUis ynaneHus sJieMeHTa He TOJIBKO U3 AMarpaMMBbl, HO U U3 MOJEIIH MIPOEKTa HE0OXO0AUMO BBIICNNUTh YAAISEMbIH 2IeMeHT
Ha JiMarpaMMe 1 BOCIIOJIb30BaThCs orepauuei rnmasuoro mento Edit>Delete from Model (PenaktupoBanne>Y nanurth u3
Mozenu). st 3TOH xKe LIeN CITyKUT KOMOWHAIMS KilaBuil OpicTporo nocryna: Ctri+D.

IIpu pabote ¢ OTHOIICHUSIMH Ha AMarpaMMe BapUaHTOB UCIIOJIb30BAHMUS CJIEyeT MOMHHUTh O Ha3HAYCHUH
COOTBETCTBYIOIIMX OTHOIIEHHU B HOTauuu si3bika UML. Peub uaer o ToM, 4To eciu Ul ABYX 3JIEMEHTOB BHIOPAHHBIN BH/
OTHOIIEHHS HE SIBJISETCS J0IyCTUMBIM, TO B OOJIBIIMHCTBE citydaeB npoepamma |BM Rational Rose 2003 coobuut 06 aTom
pa3paboT4MKy, M COOTBETCTBYIOLIAsS 1uHUsA 643U HE OyeT no0aBlieHa Ha 1uarpaMmmy.

IToce oxoHuaHus ceanca paboThl HA/I MPOESKTOM BBHITIOJIHEHHYIO paboTy HEOOXOAMMO COXPAHUTH B (aiiie MpoeKTa ¢
pacuipenuem ".MDL". Dto MoxHO caenats yepes menio File>Save (@ain>Coxpanuts) unu File>Save

AS (Daiin>Coxpanuts Kak). [Ipu 3TOM Besl uHgopmayus 0 IPOSKTe, BKITIOYAs JUATPAMMBI M CTICHU(PHUKALIMN JIEMEHTOB,
OyzeT coxpaHeHa B OJHOM (aiiie.

J'Ia6opaTopHa>1 pa60Ta 15. Pa3pa60TKa JIHarpaMMBbl KJIACCOB M PEIAKTHPOBAHUE UX CBOMCTB

OcobeHnHocTH pa3paboTKu nuarpaMm kiaccoB B cpeae IBM Rational Rose 2003

Jluaepamma knaccos sIBIACTCS OCHOBHBIM JIOTHYCCKUM MPEICTABICHUEM MOJICIH U COJACPIKUT ICTAIBHYIO HHPOPMAIIUIO O
BHYTPCHHEM YCTPOMCTBE OOBEKTHO-OPUCHTUPOBAHHOM MPOrPAMMHOM CUCTEMBI WU, HCIIOJB3YsI COBPEMCHHYIO
TEPMHUHOJIOTHIO, 00 apXUTEKType MPOrPaMMHON CUCTEMbI. AKTHBH3UPOBATH pabovee OKHO AUArpaMMbl KIdCCO8 MOKHO
HECKOJIbKUMH CITOCOOaMMU:

° OKHO JIHarpaMMbl KdCCO8 TIOSBIETCS 110 yMOJTYaHHIO B paboueM OKHE THarpaMMbI TIOCIIE CO3/IaHUsT HOBOTO
MPOEKTA;
° LICJIKHYTh HA KHOIIKE C H300paKCHHEM JHarpaMMBbl KIACCO8 Ha CIAHOAPMHOL NAHeNU UHCIPYMEHMO8,



) packpbITh Joruueckoe npeacrasnenne (Logical View) B Opay3epe npoekTa v ABa) /bl MEIKHYTh Ha
nukrorpamme Main (I'naBhas);

° BBITIOJIHUTH ONEPaLHIo TaBHOro Mexio: Browse>Class Diagram (O63op>/uarpamma kiaccos ).

[Ipn 3TOM MOSIBISIETCSI HOBOE OKHO € YHCTBIM PadoyuM JUCmoM AAArPaMMBbl K1ACCO6 U CTICIIHANIbHAS NAHEb
UHCIMPYMEHmMOoG, COEPKallasi KHOIKH C H300pakeHHeM rpaduecKuX MPUMHUTHBOB, HEOOXOAUMBIX AT Pa3padOTKH
JIrarpaMmsl kiaccos (tadm. 4.1). HasHaueHne OTAenbHBIX KHOIIOK MaHEIH MOXKHO y3HATh TaKKE U3 BCIIBIBAFOLIHX
MOJCKa30K.

Tabnuua 4.1. HasHauyeHMe KHONOK CrneLmabHOM NaHen MHCTPYMEHTOB 415 AMarpaMmbl K1accoB

Fpaduueckoe
BcnabiBalolan nogcKaska HasHaueHue KHOMKKU
nsobpaxkeHue
e Selection Tool MpeBpalaeT nsobpaxkeHne Kypcopa B GOpmMy CTPESKN ANA
nocneayoLwero BblaeseHUA 9/1eMEeHTOB Ha Anarpamme
ARE Text Box [Jo6aBnseT Ha gMarpaMmy TEKCTOBYIO 061acTb
= Note [obasnseT Ha Anarpammy npumevaHue
Anchor Note to Item JobasnseT Ha AMarpammy cBA3b NPUMEYaHUA C COOTBETCTBYHOLLUM
. rpadpuyeckMm snemeHTOM Anarpammbl
= Class JobasnseT Ha Anarpammy Kaacc
s Interface JobasnseT Ha guarpammy uHmepgelic
l—; Unidirectional Association [Jo6aBnseT Ha guMarpaMmy HanpaBAEeHHY accouuayuro
- Association Class [JobasnseT Ha AMarpammy accoyuayuro Kaacc
= Package [obasnseTt Ha duaepammy nakem
A Dependency or Instantiates [JobaBnaeT Ha Anarpammy OTHOLIEHME 3aBUCUMOCTH
& Generalization Job6asnseTt Ha gMarpammy oTHolleHne 0606LLeHnA
A Realize Job6asnseT Ha AMarpammy OTHOLLIEHWE peanmnsaLmm

Ha cnenuansHOl naHenu HHCTPYMEHTOB 110 YMOIYAHHIO IPUCYTCTBYET TONBKO YaCTh MUKTOTPAMM JIEMEHTOB, KOTOPHIE
MOTYT OBITh MCIIOJIb30BAHbI JJISl TIOCTPOEHUSI IMATPAMMBI K1accog. J]00aBUTh KHOIIKY C IIMKTOTPaMMaMH APYTHX
rpaU9ecKux JIEMEHTOB TaKUX KaK, HAllpUMep, OTHOIIEHHS arperaii 1 KOMITO3UINH, wabioH, Kidcc On3Hec-
CYITHOCTb, YHPASAAOWULL KIACC, W yAATUTh HEHYKHBIE KHOITKA MOXHO C MTOMOIIBI0 HACTPOHKH CIICIINATFHON ITaHEeI!
nHCTpyMeHTOB. COOTBETCTBYIOLIEE OUAI02060€ OKHO HACTPOMKHU CIICLIMAILHOMN NaHEeTH HHCTPYMEHTOB IS

JMarpaMMbl KIdCCO8 MOXKHO BBI3BAaTh aHAJIOTUYHO JIPYTUM HaHEIsIM C

MOMOILBIO Onepayuu KOHTEKCTHOTO Mento Customize (HacTpoiika) npu HO3MLHOHUPOBAHUH Kypcopa Ha ClieHUaIbHOI
MIAHEIN HHCTPYMCHTOB.

I[OGaBJIeHI/IC KJlacCa Ha ArarpaMmy KjaaCcCOB U PEAAKTUPOBAHUE €TO CBOMCTB

Tl 100GaBJIEHUs KAacca Ha IUarpaMMy KIACCO8 HYIKHO ¢ TIOMOIIBIO JIEBOM KHOIIKM MBIIIM HAXKaTh KHOIIKY C
U300paKEHHEM MUKTOIPAMMBbI KIACCA Ha CIIELUABHOMN [aHE M HHCTPYMEHTOB, OTIIYCTUTh JIEBYIO KHOMKY MBIIIH 1
IIEKHYTh JIEBOM KHOTIKOM MBIIIN Ha CBOOOJHOM MeCTe pabouero JIMCTa JuarpaMMbl. Ha quarpamme mosBUTCs
N300paXKEeHHE KIacca ¢ MapKepaMy U3MEHEHHS €r0 FTEOMETPUUECKUX Pa3MEPOB U MPEIOKEHHBIM CPEIOH HMEHEM TIO
ymorganuo NewClass.



[Iponomxkast pazpaboTKy Mozean OaHKOMaTa B Ka4eCTBE CKBO3HOTO IPUMeEpa IPOEKTa, IOCTPOUM JUISl STOH MOJIEITN
CIIEAYIONIYI0 KAHOHUYECKYIO AMarpamMmy - auarpammy xiaccos. C 3Toi LeNblo clielyeT H3MEHNTh NPEAI0KEHHOE 110
yMOJTYaHHIO uMs quarpammsl Main va narpamma knaccos ATM, a uMs JOOABICHHOTO HA IUArPaMMYy KAAcCcd -

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

[Mockonbky pa3padaTbiBaeMasi MOJIeNIb OaHKOMaTa Ha HayallbHbIX dTanax paOoThl HaJl TPOSKTOM UCIIONIb3YEeTCs I aHaIn3a
o01eit apXUTEKTypbl IPOEKTa U COTJIACOBAHUS €€ C Pa3IMYHBIMU YYaCTHHUKaMU pabodell rpymIibl, UMEHA KIdCCo8, UX
aTpuOYTOB U OTlepalMii Uisl OOJIbILEH HATISAHOCTH U TOHUMAaHUS 33Ja0TCsl HA PYCCKOM SI3bIKE C MpoOenaMu 1
3aMUCBIBAIOTCS] CHMBOJIAMH KHPHUJUTULBL. B mocnenyomem no Mepe BBIIOIHEHHS IPOEKTa U peann3aliid MOJIEIH Ha
HEKOTOPOM $I3bIKE TIPOrPaMMHUPOBAHHS, IMEHA COOTBETCTBYIOIINX K1ACCO8, aTPUOYTOB M ONlepanuii JOJKHBI OBITh
mpeoOpa3oBaHbl B CHMBOJIBI JJATUHUIIEL. [IpH TOM MMeHa 3THX 3JIEMEHTOB MOJIENH JOJDKHBI OBITh 3aIICaHbl 6€3 MPOOeIIoB.
B koHTeKkcTe ympaBisieMoil MOZIENbI0 apXUTEKTYPHI IEPBYIO MOJAETH €Ille Ha3hIBAalOT HE3aBUCUMOMN OT TIIAT(GOPMBI
peanm3aiyy, a BTOPYIO - 3aBUCHMOH OT IIAT(GOPMBI peaTi3aliiH.

Just knacca Tpanzakius baHkoMara MOXXHO YTOUHHUTB €0 Ha3HAUYEHHE B MOJICIIH C TOMOIIBIO YKa3aHHsl CTEPEOTHUIIa 1
MOSICHUTEJILHOTO TeKkcTa B popme noxkymentanuu. C 3TOH IeIbI0 TBOMHBIM IISTYKOM JICBOW KHOIKOM MBIIIH Ha
n300paKEHUHU ITOTO KIdcca Ha AUArpaMMe WIM B Opay3epe MpoeKTa cieqyeT OTKPBITh OUdi02080€ OKHO Clieln(pUKaALUH
CBOHCTB 3T0TO KNacca (puc. 4.2) u Ha Briajake General (O6iue) BEIOpATh U3 BIOKEHHOTO

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

Br100p naHHOTO CTEpEOTHIIA 03HAYAET, YTO COOTBETCTBYIOIIUH Kiacc MIPEeAHA3HAYCH ATl XpaHEHHU HH()OPMALNH, KOTOpas
JOJKHA COXPAHSTHCS B CHCTEME TI0CIIE YHUUTOKEHHS 00BbEKTOB IAHHOTO Kiaacca. Jlanee B CEKIMIO TOKYMEHTAU!
JaHHOT'O K/IACCa MOKHO BBECTH IOSICHSIONIMH TeKCT: "Mcnonb3yercst 11t coxpaHeHUs! ”HPOPMAIMH O BBIOJIHEHHBIX
OaHKoMaTOM TpaH3akuusx" u HaxaTh KHOTKY APpPly i OK, 4To6bI COXpaHUTh PE3yJIbTaThl PEIAKTHPOBAHHUS CBOMCTB



BEIOpaHHOTO K1acca. [locne Ha3HAUCHHS CTepeoTHIa kiaccy 1pansaxyuss 6aHKOMAaTa TEKCT JAHHOTO CTEPEOTHUIIA B YIIIOBBIX
CKOOKax MOSIBUTCS BBILIC IMEHH JaHHOTO K1acca (puc. 4.3).
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Puc. 4.3. /fuarpamma KJ1acCcOB MOJIesid OaHKOMATa Mocjie BEIOOpa cTepeoTHna s kiiacca Tpan3akius bankomara

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

Brimaake Detail (IToxpoOHO) OKHa crienudUKaLny CBOKCTB 3TOTO Kiacca. Hanpumep, Ha 3TOi BKIIAAKE € IIOMOIIBIO
BioxenHoro crcka Multiplicity (Kpamnocms) MOXKHO 3a1aTh KOTHYECTBO OOBEKTOB HIIH 3K3EMILIIPOB JaHHOTO KIACCd,
JUISL 4eTo cleqyeT BEIOpaTh cTpOKy ¢ OykBo# n. JlaHHOE 3Hauenue 03HAYACT, UTO y Kaacca Tpanzaxyus GaHKOMaTa MOXKET
OBITH JTF000€ KOHETHOE YHCITIO dK3eMIUIIpoB (puc. 4.4). ITone BBoma ¢ umeneM Space (IIpocmpancmeo) CIy KuT st
yKa3aHHs 00beMa abCOFOTHOM WIT OTHOCUTENBHOM MaMsTH, KOTopas TpeOyeTcs, 1Mo OLeHKe pa3paboTyuKa, Uit
peanu3aniy Kaxa0ro 00beKTa JaHHOro kiacca. [I[pUMEHNTENBEHO K paccMaTpUBaeMOM MOJICIH 3TO 10/Ie MOXKHO OCTaBUTh
IIyCTBIM.

Elass Specification for TpanzamxLy 2=
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= Sequential
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Puc. 4.4. InanoroBoe okHO criennuKauy cCBOWCTB Kinacca Tpanzakuns bankomara, oTkpeIToe Ha BKiaake Detail

(IToppo6HO)

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

cBoiicta Persistent (VcroiuuBslii) o3HadaeT, 9to uH@dopmayus 06 00bEKTax JaHHOTO KIdcca AOIDKHA ObITh COXpaHEHA B
cucreme. Beibop croiictea Transient (BpeMeHHBIH) 03HAYAET, YTO HET HEOOXOAMMOCTH COXPaHITh HH(POPMAIHIO 00
00BEKTaX NAHHOT'O KIacca B CHCTEME TIOCIIE 3aBEPIICHHS Pa0OThI IPOTPAMMHOTO MPUIIOKEHUS. [I[pUMEHUTEBHO K
paccMmarpuBaeMoii MOJIENH ClieyeT BIOpaTh cBoiicTBO Persistent.

B rpymme Bei6opa Concurrency (ITapamieasHOCTS) MOXKHO CIIEIH(PHUINPOBATh YCIOBHS HA BOZMOKHOCTh peaTi3aliin
00BEKTOB IAHHOTO KAACCA B IAPAIIICIBHBIX IOTOKAX YIpaBieHus. J[ist BeIOOpa MOTYT OBITh HCIIOJIB30BAHBI CIICTYFOIIUC

CBOMCTBA:



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

BECTHU ce0st HOPMAILHO TOJILKO IPH HAJIMYUH OJJHOTO IIOTOKA YIPABIICHUS, T. €. COOTBETCTBYIOIINE ONEPalii OOBEKTOB
JIOJDKHBI BBITIOJHATHCS TOCIIEI0BATENBHO. B TO %Ke BpeMsl TpH HaIM4MU HECKOJIBKHUX IOTOKOB YIPABJIEHHUs CTaA0UIbHOE
MOBEJICHIE OOBEKTOB Kiacca He TapaHTHPYETCSL.

) Guarded (be3onacHslii) - 03HAYAET, YTO MPU HATMIHU HECKOJIBKUX MOTOKOB YIPAaBICHUS 00BEKTHI Kiacca OyayT
BECTH ce0sI 0)KUAAEMBIM OT HUX 00pa3oM. J{J1s 3TOro 0OBEKTHl B Pa3INYHbIX IOTOKaX JOJDKHBI B3aUMOJEHCTBOBATE APYT C
JIPYTOM JUISl TOTO, YTOOBI TapaHTHPOBATH OTCYTCTBUE KOH(IMKTA MEXKIY HUMH.

° Active (AKTUBHBI) - O3HaYaeT, YTO K1dcc NOIDKEH UMETh CBO COOCTBEHHBIH IIOTOK YIIPABJICHUS.

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

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

Crenyert 3aMeTUTD, YTO VIS PEIOTBPAILCHUS TOTEpU HHPOPMAIMHK O pa3pabaThIBAEMON MOJIEIHN U PE3yIbTaTOB
PEeNaKTHPOBAHMUS CBOWCTB ee rpadHuecKuX IIEMEHTOB HEOOXO0JMMO ePHOIUUECKH COXPAHATh MOJICTh BO BHELIHEM (aiine.
J171st 5TOTO Clie/IyeT BBIMOIHUTE Onepanuio riaBHoro mento: File>Save (@ainr>CoxpaHuTb) WK HaXaTh KOMOUHAIHIO
knasuur: Ctri+S. J{ist 5Toii e 1enu CiyKHUT COOTBETCTBYOIIas KHOIKA HA CTNAHOAPMHOL RAHENU UHCMPYMEHMO8 (CM.
Tabm. 1.1).

CTepeOTI/IHLI KJIaCCOB 1 HUX rpa(bnquKoe peaACTaBJICHUC

Ha paspabaTbpiBaeMoii [uarpaMMe Kiaccog BIOpaH TEKCTOBBIM CIIOCOO N300paskeHMs CTEPEOTHIIOB KAACCO8, TP KOTOPOM
CTEPEOTHII 3aIIMCHIBACTCS B YITIOBBIX KaBBIYKaX BBIIIE UMEHH COOTBETCTBYIOLIEro kiacca. [lpoepamma IBM Rational Rose
2003 ro3BosIsieT albTEPHATHBHO IPEJICTABIATH CTEPEOTHITHI B (pOpMe CelHanbHBIX IpapuIecKux n300pakeHu (Kak B
Opay3epe mpoekTa) Wi B (hopMe HeOOJIbIINX JIEKOPATUBHBIX 3HAYKOB B BEPXHEH CEKIMU MPSIMOYTOJIbHUKA KIdcca Ha
Jrarpamme, a Tak’ke BOOOIIe 0TKA3aThCs OT U300paskeHHsI CTEPEOTHIIOB.

W3meHuTh n300pakeHre CTePeOTHITa A1 OTACIBHOTO Kidcca MOXKHO, HAllpUMEp, C TIOMOIIBIO OJHOH U3 BIOKEHHBIX
ormeparuii KOHTEKCTHOTO mento. Options>Stereotype Display (ITapamerpsr>H300paxenue crepeoTnmna). B kayectse
puMepa MOXHO NPeJICTaBUTh n3obpaxeHue kiacca Tpansakuus bankomara B popMe crienmanbHOi rpaduueckoi
MUKTOrpamMMbl crepeoTrna. C 3TOH IeIbI0 CSIYET BRITOJHUTD ONEPAIlni0 KOHTEKCTHOTO Mento. Options>Stereotype
Display>Icon (ITapamerpsr>H300paxenue crepeotnna>IIukrorpamma). CooTBeTCTBYIOIIEE rpadguieckoe H300paxeHue
crepeotuna <<entity>> mus xracca Tpanszakiust bankomara B popme MUKTOrpaMMbl OYAET UMETh CIIEAYIOIINI BUJI (pHC.
4.5, a).

Jlns cpaBHEHHMST MOKHO BBIOpaTh n3o0paxkeHue kiracca Tpansakuus bankomara B popMe IeKOpaTUBHOTO Tpaduieckoro
crepeotrna. C 3TON LENbIO BHITIOIHAM OIEPaLlI0 KOHTEKCTHOTO Menio: Options>Stereotype

Display>Decoration (ITapamerpsr>H306paxenue crepeoruna>exopanus). COOTBETCTBYIOIIEE rpaduieckoe
n3o0paxeHue crepeortumna <<entity>> ms kracca Tpauzakuust bankoMara B popme gekopaiui OyaeT UMETh CIeAyFOIInit
BuJ (puc. 4.5, 6).

Q)

TpaHzakuMa baHkomaTta

TpaHzakuuA BaHKkomaTa
Puc. 4.5. I'paduyeckue criocoObl n3o0paxxeHus crepeoruna <<entity>> s knacca Tpanzakius bankomara

U3MeHuTh n300pajkeHre CTEPEOTHITOB OJJHOBPEMEHHO [Tl HECKOJIBKHX KIACCO8 TUArPAMMbI MOXHO C TIOMOIIBIO OJHOM U3
BJIOXKEHHBIX OTIEpaIlHii TI1aBHOTO Menio: Format>Stereotype Display (®@opmar>H306paxkenue crepeoTunon). B atom
ciyyae HeOOXOMMO BBIIEIIUTH BCE KJIACChl MOJICITU B OKHE THArPaMMbI KIACCO8 WK B Opay3epe npoekTa. Jlyist BoiieneHus
IPYIIIBI KIACCO8 HA TUarpaMMe WiIH B Opay3epe MpoeKTa ClaeayeT, yaepskuBas Haxkaroi kiasuiry Ctrl wiu Shift na
KJIaBHATypE, TI0CIICA0BATEIBHO MIEIKATh Ha MX H300PaKEHHUH JIEBON KHOITKOM MBIIIIH.



Bbinenuts Bce rpaduuecKue 3JIEMEHThI Ha JUarpaMMe KIdcCos, TAKKe Kak U Ha JIF00O0U Ipyroii AuarpaMmme MOJIENH, MOKHO
C TIOMOIIIBIO BHIMOJHEHUs onepayuu raaBaoro menio: Edit>Select All (PenaktupoBatue™>BrieauTh BCe) UK C TIOMOIIBIO
komOunarmu knasuin Ctrl+A. Cinenyer OTMETUTb, YTO BBIOOP TOTO WITH HHOTO CHOCO0a H300paskeHUs

CTEPEOTHIIOB KAACCO8 HA THATPAMME KIACCO8 OTIPEIEISIETCS pa3paboTIMKOM MCXOISI M3 €r0 JINYHBIX MPEIIOUTEHHH, U HE
OKa3bIBACT BIMAHUSA Ha COACPKATEIBHBIM aCTIeKT JIOTHUECKOTO MPEACTABICHUS MOICIIH.

[Iponomxast pa3paboTKy Mozen OaHKOMara, J0OaBUM Ha JHarpaMmy BTOpoi kiacc ¢ umeHeM Kontpomiep bankomara,
IJISL KOTOPOTO B OKHE CIeHu(pUKaLMU CBOMCTB BbiOepeM crepeotun control ( ynpasiswowuii kiacc ), a B Ka4ecTse
JOKYMEHTAIIH BBeJleM TeKCT: "Peanmm3yer oruky QyHKIHMOHHpOoBaHU OaHkomara'. [Ipu s3Tom aTpuOyTHI U onepayuu y
JaHHOTO Kidcca OynyT OTcyTCTBOBaTh. COOTBETCTBYIONIMH ()parMEHT TUATPAMMBI KIdCCO8 TIOCIIEe

nobasneHus ynpasisiowezo kiacca Konrposnep bankomara Oyaet uMeTh ciaenyromuii Bug (puc. 4.6).
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Puc. 4.6. ®parmeHT auarpaMMbl KJIaCCOB MOZETH OaHKOMAaTa rocie no6asineHus Ha Hee Kinacca Kontponep bankomara

Ipomomxkast pa3paboTKy Mojien 6aHKOMAaTa, J00aBUM Ha JHAarpaMMy TPETHUH Kiacc ¢ UMEHEM Y CTPOUCTBO YTEHHSI
KapTOYKH, JIIsl KOTOPOTO B OKHE crielu)uKaIuy CBOWCTB BbiOepeM crepeotun boundary ( epanuunsiii knace ).
HpI/IMeHeHI/Ie 3TOTr0 CTepeOTI/IHa O3Ha4acT, 4To llaHHBIﬁ Kjlacc HaXOaUTCA Ha FpaHI/ILIe MO}IeHI/IpyeMOﬁ CHUCTCMBI, B KAUYCCTBEC
KOTOPOM paccMaTpuBaeTCs Mojiellb Oankomara. [1ocie 3TOro B CEKIMIO JOKYMEHTAIMH JAHHOTO KIACCd MOYKHO BBECTH
MOSICHSAIOIMH TeKCT: ""Y cTaHaBIMBaeTCst Ha OaHKkoMare'.

[Hanee cnenyer no6asuts kracc ¢ umeneM [Kontposep banka, 1uist koToporo BeIOpaTh

crepeorun Interface ( Humepdgeiic ), o3navaroriuii, 4uTo GaHKOMAT IOJIL3Y€ETCs yeyramu banka npu 06paboTKe CBOUX
TpaH3aKIHid. 3aMeTHM, UTO MEePBOH OYKBOW B MIMEHHU ITOTO KIacca SABIsSETCs aHriauiickoe "I", KoTopoe CIIy>KHUT B

si3pike UML muist ykazanust unmepgetica. CooTBETCTBYIONIMH ()parMeHT JUarpaMMBbl K1dccog ociie T00aBIeHus Ha
Hee kraccog Y cTpoicTBo uTeHust kaprouky u IKonrposutep banka 6yzner nmers cienyromuii Bua (puc. 4.7).
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Puc. 4.7. ®parMeHT auarpaMMbl KJIaCCOB MOAENN OaHKOMara Iocie 100aBIeHNs Ha Hee KJIacCOB Y CTPOMCTBO UTCHHS
kapTtouku U Konrponep bankomara

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

J'[a6opaT0pHa;1 pa60Ta 16. Pa3pa60TKa JIMarpaMMBbl KOOIIepaINy U PEAAKTUPOBAHUE CBOMCTB €€ DJIEMEHTOB.

Jluazpamma xoonepayuu SBISIETCS Pa3HOBUAHOCTBIO Quazpammul g3aumooeticmeusi, u B Kourekcre si3bika UML onmceiBaet
JMHAMUYECKHU I aCTIEeKT B3aUMOJICHCTBHUS 00BEKTOB MPHU PeaM3alliK OT/ASIbHBIX BAPUAHTOB KCIONIb30BaHus. ObIine
PEKOMEHIAINY 10 TIOCTPOCHUIO TUArpaMMbl Koonepayuu ObUTA PACCMOTPEHHBI B JieKuU 7 Kypca "OCHOBBI 00beKmHO-
opueHmuposanro2o modenuposanus B Hotaiuu UML". AkTuBU3upOBaTh pabouee OKHO AUAarpaMMbl Koonepayuu B
nporpamme IBM Rational Rose 2003 M0XHO HECKOJIBKMMH CIIOCOOaMu:

° [lenxHyTh Ha KHOTIKE C M300paKEHUEM OUASPAMMbL B3AUMOJeliCMEUsl Ha CMAHOAPMHOU NAHEIU UHCMPYMEHMO8 N
BBIOpATh JJIsl TOCTPOCHHS HOBYIO AMArPaMMy KOONEpayuu.
° BrinonHuTh onepanuio riaaBHoro MeHto: Browse * Interaction Diagram (Bbpaysep > Huarpamma

B3aMMOJIENCTBHSA) M BLIOPATH JUIS IOCTPOEHHS HOBYIO JIHArPAMMY KOONepayui.

° BBINOIHUTH ONEPALIIO KOHTeKCTHOro Merio: New ~ Collaboration

Diagram (Hosas —* JluarpaMma Koonepayuu) Aist TOrHIECKOro NPSACTABICHHS M IIPEICTABICHUS BAPHAHTOB
HCIIONB30BaHuUs B Opay3epe MpoeKTa.

[Ipu 3TOM MOSIBNISIETCSI HOBOE OKHO € YHCTBIM pabouuM JUCmoM AAATPaMMBl Koonepayuy ¥ CTielIMaNbHast naHeib
UHCMPYMeHnmos, COAepIKalast KHOIKU ¢ M300pakeHueM rpaguueckux NIPUMHUTHBOB, HEOOXOAUMBIX AJI1 pa3paboTKH
auarpammsl koonepayuu (Tabi. 7.1). HazHaueHHe OTAeNbHBIX KHOTIOK TAHETIM MOYKHO y3HAThH M3 BCIIBIBAIOIINX ITOJICKA30K.

Ta6/w|u,a 7.1. HazHa4yeHMe KHOMOK cneu,maanoﬁ naHenn MHCTPYMEHTOB AMarpamMmbl Koornepayuu

F'padpuueckoe BcnabiBatowan
HasHayeHue KHONKKN
u3obpaxkeHue noackaska
[} ‘ Selection Tool MpeBpawaeT nsobpaxkeHne Kypcopa B Gopmy CTpeNKK A1a NoCneayoLLero
BblAEeNEeHWNA 91eMEHTOB Ha Anarpamme
Text Box [JobasnaeTt Ha Anarpammy TEKCTOBYIO 061acTb

iR ‘



= Note [obasnseT Ha AMarpammy npumeyaHue
Anchor Note to Item [Job6asnseT Ha guarpamMmy c843b NPUMEYAHUA C COOTBETCTBYHOLLMM
- rpadUyYECKUM 31EMEHTOM ANArPaMMbI
= Object [obasnaet Ha gnarpammy ob6vekm
=, Class Instance JobasnseT Ha gnarpammy sK3emMnaap Knacca
/ Object Link [JobaBnseT Ha guarpaMmy cea3b
0 Link To Self [Job6aBnseT Ha guarpaMmy peghsieKCUBHYH C8A3b
2 Link Message [JobaBnseT Ha ces3b gMarpaMmbl NpAMoe coobueHue
& Reverse Link Message [lobaBnsieT Ha c843b Anarpammbl obpaTHoe coobujeHue
o Data Token [obasnseT Ha c853b AMarpaMmmbl 3/1EMEHT NPAMOro NOTOKA AaHHbIX
P Reverse Data Token  [ob6aBnseT Ha c843b AMarpaMmmbl 31eMEHT 06PaTHOro NOTOKA AAHHbIX

Ha cnenuansHOl naHenu HHCTPYMEHTOB 720 YMOTYAHHIO IPUCYTCTBYIOT IPAKTUYECKU BCE KHOIKHU ¢ MUKTOrpaMMaMU
3JIEMEHTOB, KOTOPBIE MOTYT OBITh MCIIOJIL30BAHBI [UISl TIOCTPOCHUS JMarpaMMbl. B aHHOI JeKnny B KauecTBe MpuMepa
paccMaTpHBaeTCsl MPOIecC MOCTPOSHUS ANarpaMMbl Koonepayuu, KOTopast IPeACTaBIsieT co00i peann3annio BapuaHTa
rcnonb3oBaHus CHIATHE HAJTHMYHBIX 1T0 KPEAUTHON KapTOYKe IPUMEHHUTENIBHO K pa3pabaThiBaeMOMY MPOEKTY CHCTEMBI
ynpaBieHus 6aHKOMaToM. B Mozenu manHas ouazpamma koonepayuu COOTBETCTBYET 3TOMY BapUaHTy UCIOJIB30BAHUS U
MOXET OBITh pa3MelIeHa B PECTaBICHUH BapuaHToB Hcnoyib3oBanus ( Use Case View ). [Tocie akTHBHU3aLUK HOBOMH
JMarpaMMBbl Koonepayuu OJHAM N3 ONMCAHHBIX BBIIIE CIIOCOOO0B ClIeAyeT B KaUeCTBE MMEHH JaHHOHM TarpaMMBbl 33/1aTh:
CHsTHE HAIIMYHBIX 710 KPEAUTHON KapTOUKe.

B obmem cirydae paboTa ¢ tuarpaMMmoii koonepayuu COCTOUT B T00aBICHUN 00BEKTOB, C6A3ell U CO0OUeHuUll, a TAKXKE
penakTHPOBAaHHUU MX CBOUCTB. [IpH 3TOM H3MeHEeHHS, BHOCUMBIE B TUArPaMMy Koonepayuu, aBTOMaTHIECKH BHOCITCS
B Juazpammy nociedos8ameibHOCMu, 9T0 MOXKHO YBUIICTh B TFOOOH MOMEHT, aKTUBU3UPOBAB IMOCIICIHIO HAXKATHEM
KiaBumm <F5>,

JloGaBnenne 00BbEKTa Ha JUArpaMMy KOOIIEPAIINH U PEAaKTHPOBAHHE €r0 CBOMCTB

J06aBuTE 06bexm Ha qUarpaMMy Koonepayuy MOKHO CTaHIApTHBEIM 00pa3oM C MIOMOIIBI0 COOTBETCTBYIOIICH KHOIIKH Ha
CICIHATBHOM aHeTu HHCTPyMeHTOB. OTHaKO, B CITyYae HAJIHYHsI MIOCTPOSHHOM paHee duaspammyl Kiaccog, boiee
YI0O0HBIM MIPENCTABIISIETCS CeAyIONINii crmoco0. B 6pay3epe npoekTa BeIIETUTh HEOOXOIUMBIN K1dcC U, YACPKUBAS
H)KaTOM JIEBYIO KHOIKY MBbIIIIHY, IEPETAIIUTh HU300pakeHNe MMKTOrpaMMBbl Kilacca U3 Opaysepa Ha

cBOOOJIHOE Mecmo pabouezo tucma TAATPaMMEI Koonepayuu. B pe3ynbraTe 3THX NeHCTBUN Ha

JarpaMMe Koonepayuu TIOSBUTCS N300paXeHHE 0Obekma ¢ UMEHEM KJlacca U MapKepaMy U3MEHEHUS €0 TeOMETPHUYCCKIX
pasmepos (puc. 7.1).
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Puc. 7.1. I[HarpaMMa KOOIICpanuu 1nocjie £[06aBJ'ICHI/I$I Ha Hee aHOHHMHOTr0 00BhEKTa Kitacca YCTPOﬁCTBO YTCHHUS KapTOYKU

I1o yMoIT4aHUIO KXIbIil 100aBIsIEMbIil 06bexm cauTaeTcsi aHOHUMHBIM. [Ipy HEOOXOAMMOCTH MOKHO 33/1aTh COOCTBEHHOE
umst 06vexma, U1 4eTo ABOMHBIM IIETYKOM Ha N300paXeHUN 00bekma Ha JuarpaMMe Koonepayuu cieryeT
BEI3BATh OUAI02080€ OKHO CBOMCTB 3TOTO 0Owvexma (puc. 7.2).

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

Documentation:

[-|

— Persistence
" Parsistent i Gtatic & Transient

[ Multiple instances

OF. I Cancel | Apply | Erowsevl Help |

Puc. 7.2. /InanoroBoe oKHO celM(pHKAIMHA CBOHCTB 00BEKTA Kiacca Y CTPOWCTBO YTEHHSI KAPTOUYKH

Kaxk BunmnHO 13 PacCMOTPEHHUA 3TOTO OKHA CBOﬁCTB, JUIsT obvexma BBI6paHHOFO Kj1acCa MOKHO 3a/1aBaTh: COOCTBEHHOE
nMs 06’b€7<'ma, 0COOEHHOCTH €T0 peaim3ani 1 MHOKECTBECHHOCTD DK3EMILIAPOB.

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

9T0 ungopmayus 06 06vexmax TAHHOTO Kilacca OJKHA ObITh COXpaHeHa B CUCTEME HEKOTOPHIM TOIXOSIINM CIIOCOOOM.
CgoiictBo Static (CraTudeckuii) 03HaYaeT, YTO COOTBETCTBYIOIIUIA 00beKm COXPAHAETCS B MAMATH KOMITBIOTEpA B TCUCHUE
BCEro BpeMeHH paboTsl mporpaMMHoro npmioxkenus. CpoiictBo Transient (BpemenHblit)

COOTBETCTBYIOIINH 00beKm XPaHUTCS B IAMSATH KOMITBIOTEPA B TEYEHHE KOPOTKOTO BPEMEHH, HEOOXOMMOT0 TOJIBKO JIJIs
BBITIOJTHEHUS €T0 onepanuid. [I[pUMEeHUTENIEHO K paccMaTpUBaeMOn ISl 0Obekma Kinacca Y CTpOHCTBO YTCHHS

KapTOYKH MOJIEIIH Clie/IyeT BhIOpaTh cBoiicTBO Persistent.

IIpur HEOOXOIUMOCTH MOXKHO MPEICTABUTH 00bekm B (popMe mynbmuobdvekma. JIas 3TOro ClieayeT BEIOpaTh OTMETKY
y ceoticmea Multiple instances (Heckosbko sk3emiuisipoB). OnHaKo st 06bexma Kiaacca Y CTpoiCTBO YTSHUS
KapTOYKH TO CBOMCTBO CIIEyeT OCTABUTH MYCTHIM, TOCKOJIBKY JTAHHBIH 00beKkn TIPUCYTCTBYET B MOJIEITH B €IMHCTBEHHOM

IK3EMILISIpE.

JloGaBneHue CBSI3U M PEAAKTUPOBAHUE €€ CBONCTB



I[J'IS[ I[O6aBJ'IeHI/I${ CcesA3U MCKAY MPEABAPUTCIIBHO PA3MCIICHHBIMU Ha AUarpaMme obwvexmamu HYKHO C TOMOUIBIO JIEBOM
KHOTIKW MBI HaXXaTb KHOIIKY C I/I306pa)KGHI/IeM C643U Ha CHCHHaHBHOﬁ HNaHeJIM UHCTPYMCHTOB, OTIIYCTUTD JICBYIO KHOIIKY

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

n300paXKeHHHU APYroro oovexkma. B pesynbpraTe 9THX AHCTBHI Ha AHarpaMMe MOSBHTCS H300paKeHUE ¢643u, HAIIPUMep,

coequHSIONIeH 00vexm knacca Knment barkomara (akTepa) ¢ 00beKTOM Kiiacca Y CTpOHCTBO YTEHHS KapTOUkh (puc. 7.3).
[MockonbKy KHOTIKA ¢ M300pa)keHHEM aKTepa OTCYTCTBYET Ha CIELHaIbHON ITaHeTH HHCTPYMEHTOB
JHUarpaMMBbl Koonepayuu, COOTBETCTBYIOIUN 00bexm ClielyeT IpeJBapUTeNIbHO IOMECTUTh Ha IUarpaMMy CIOCOOOM
HepeTacKUBaHUs IUKTOrPaMMBI akTepa 13 Opays3epa IpoeKTa.
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Puc. 7.3. lnarpamma Kooriepanuy mocie 100aBieHns CBI31 MeXy 00bekToM kiacca Kinment bankomara (aktepom) n
00BEKTOM KJ1acca Y CTPONHCTBO YTEHHS KapTOUKH

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

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

Link Specification for Untitled

General | Meggagegl

2 x|

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

¥ nspecified ¥ nspecified

" Field " Field

" Parameters " Parameters

" Local " Local

" Global " Global

[ Shared [~ Shared

Fole: Fole:

Cancel Apply Browse = Help




Puc. 7.4. JluanoroBoe 0KHO peJaKTUPOBAHUS CBOMCTB CBA3U

KpoMe UMEHH c6:3u MOKHO TaKkiKe 3alaTh: UM accoyuayuu, BATAMOCTb COOTBETCTBYIOIIEH Mapbl 0OBEKTOB U HAJTHMYUE
ob6uux poneit. OnHako OoJee BaKHOI npeacTaBisieTcs caeayromias Bkiaaaka Messages ( coobwenus ), cyxamas 1is
cneuuuKan coobuenull, IepeaBaeMbIX MEXIy COOTBETCTBYIOILEH Mapoil 0OBEKTOB.

JloGasneHre cooOIIeHNs ¥ pelaKTUPOBAHNE €TO CBOMCTB

Jo6aBUTh coobuyenus Ha qUarpaMMy Koonepayuy MOKHO HECKONbKUMU criocobamu. CTaHIapTHBIHM criocol 3akiouaercs B
HCIIONB30BAaHUHU KHOIKH C IUKTOTPaMMOIl coobujenus Ha CiealbHOM ITaHen HHCTPYMEHTOB. B aToM ciydae
HEO0XO0IUMO JIEBOI KHOTIKOW MBI Ha’KaTh KHOMKY C H300pakKeHHEM IIPSIMOTO HIIH 00PaTHOTO cooOujeHus Ha
CICLMAIIbHON ITaHeIN HHCTPYMEHTOB, OTITYCTHTb JICBYIO KHOIIKY MBIIIH, IEIKHYTh JIEBOH KHOIIKON MBIIIH Ha 30 OpaXKeHHN
JIMHUM C653U HA TUarpaMMe U OTIIYCTUTh ee. B pe3ynbraTe a3TuX JeicTBUI Ha AMarpaMMe psiioM C JIMHHUEH c6:13u MOSBUTCS
n300paXeHne CTPEIIKH coo0ueHUs.

OpnHako 0oJee YI0OHBIM MPECTaBIASTCS CIIOC00 J00ABICHUS cOOOUieHUTl C TIOMOIIIBIO THATIOrOBOI0 OKHA CBOMCTB cési3el.
J1J1s 3TOr0 JBOWHBIM INEITYKOM Ha JIHHUU C6513U BBI3BIBACTCSI OKHO €€ CBOWMCTB M PACKPBHIBACTCS

BkiIaaka Messages ( coobwenus ). Tlocse 3TOro caeayeT BBITOJIHNTD ONEPaIni0 KOHTEKCTHOTO Menio Insert To (Bcrasuth
B HAIPABJICHHUH), B PE3yJIbTATE YET0 MOSBISETCS BIOKEHHBIN CNUCOK C MIPEATI0KEHUEM BbIOPATh OJIHY U3 ONepaiuii
LIEJIEBOTO KJIacca A CIICUUKAIINA UIMEHU coobuenus (puc. 7.5).

Link Specification for Untitled d |

General Meszages |

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

ophame

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

npoduTare [TAH-koal |

| | ]
[F I Cancel Apply Emwsevl Help |

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

st paccmarprBaeMoii Mozieny OaHKoMara JUisi IIEPBOTO co0OujeHst CIIEIyeT BRIOPATh ONEPAaIHIO POYUTATh
naeaTudukarop kaprouku(). [locie BeIOOpa onepayuu 1y JaHHOTO cooOujeHus OHO NOOaBIsAeTCA

B CHUCOK CO0OWenutl TAHHOM ¢6513U, a PSAJOM C JIMHUEH 6531 Ha TUarpaMMe Koonepayuu TOSBUTCS CTPeJIKa C HOMEPOM U
HAMEHEM 3TOTO coobwenus (puc. 7.6).
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Puc. 7.6. Jnarpamma Koorepanuy mocie 100aBlIeHUS CBA3K MEeXILy 00bekToM kiacca Kinuent bankomara (aktepom) u
00BEKTOM KJTacca Y CTPOMCTBO YTCHUS KapTOUKH

Kpome nmenu coobwenuss MOXHO TaxKe 3aJaTh cmepeomun CAHXPOHU3AINH U 9acTOTy nepenadn. s aToil nenu ciexyer
BOCITOJIb30BaTHCS UAJIOTOBBIM OKHOM CIeI(HKAIIN CBOMCTB coobuyenuii (puc. 7.7), KOTOPOE MOXKHO OTKPBITH ABOWHBIM
ILIETYKOM Ha MMEHH coobuwenus B CIIICKE paccMaTpuBaeMoil Bkiaaaku Messages okHa crienudukaiyy cBOMCTB ces3u.

Message Specification for npoYMTaTh H'Ef: 2=

General Detail

— Synchronization

{* Simple
" Sunchronous
" Balking

" Timeout
" Procedure Call

" Asynchionous
" Retumn

— Frequency
' Aperodic

™ Periodic

] 4 I Cancel | Apply | Browse « Help

Puc. 7.7. InanoroBoe OKHO CIeUN(UKAIIH CBOMCTB COOOIICHHS

I'pynna coiictB Synchronization (CuaXpoHU3anus) npeHa3HayeHa 1yis ONpeieNIeHUs CIIoc00a CHHXPOHHU3AIHI
nepeaBaeMoro coobujenus. Ilpn I3MEHEHUH 3TOTO c80licmaa N3MEHSIETCS rpaduieckoe n300pakeHIe CTPEIIKH
COOTBETCTBYIOILETO cO0OueHus. XapaKTepUCTHUKA OTACSIbHBIX CBOMCTB CHHXPOHHU3ALUHN cooOueHul ¥ Tpaddeckoe
n300paskeHIE COOTBETCTBYIOIINX CTPEIIOK cO0OweHutl IPUBOUTCS B Clieayrolei Tadmune (Tad. 7.2).



Tabnnua 7.2. XapakTepmucTuKa CBOMCTB CUHXPOHU3aLLMKN COObLLEHUI

paduueckoe
HasBaHue cBolicTBa nsobpakeHune HasHaueHue cBolicTBa
CTpenku

Simple (MpocToe)  — [aHHoe coobujeHue BbINOMHAETCA B O4HOM TOMOKE YyrpasaeHus.
370 csolicmeo 3afaeTca 406aBAAEMOMY Ha AMarpammy cOobWeHU Nno
YMONYaHUIO

Synchronous (CrHXpOHHOe) — e Mocne nepefayn faHHOTO COObWEeHUA KINEHT OXKMUAAET OTBETA OT
06beKTa-NPUEMHMKa 0 pesybTaTe BbINOJHEHWA COOTBETCTBYHOLEN
onepauumu

Balking (C oTkasom) — = Mocne nepenayun AaHHOrO coobuweHUs 06bEKT-NPUEMHUK OTKA3biBAET
K/IMEHTY B BbINOJIHEHUUN COOTBETCTBYHOLLEW OMNepaLLMm, eCIN OH 3aHAT
BbINO/IHEHWMEM APYTUX Onepauuii

Timeout (C okmpaHuem) % Mocne nepefaym faHHOTo coobujeHus o6 bEeKT-NPUEMHUK MOXKET
NOMEeCTUTb AaHHOe coobWeHuUe B o4epeab C OrPaHUYEHHbIM BPEMEHEM
OXKMAAHMUSA, €CNIN OH 3aHAT BbINONHEHWEM APYTUX ONepaLmit

Procedure Call (Bbizos - . KnueHT nocbinaet gaHHoe coobujeHue 06bekTy-NPUeMHUKY 1, YTobbI

npoueaypsbl) NPOAO/IKUTL CBOK PAabOTy 0XKMAAET, NOKa BCA Aa/IbHENLWan BNOKEHHAs
nocsefoBaTeNbHOCTb coobweHuli He byaeT obpaboTaHa NPUEMHUKOM

Asynchronous (ACUHXpPOHHOE) — — == KNneHT nocblnaeT gaHHoe coobujeHue 1 NPOLOKAET CBOK PaboTy, He
0XKMAaA NOATBEPKAEHMNA OT 06bEKTa-NPUEMHMKA O NOAYYEHUN
3TOro coobuweHuA. Npu 3TOM COOTBETCTBYHIOLWAA OnepaLma MOXKeT BbiTb
KaK BbINO/IHEHA, TaK M He BbINOJIHEHA

Return (Bosgpat) ----- = [aHHoe coobujeHue NoCbINAETCA KAMEHTY NOC/AE OKOHYAHUSA

BbIMONTHEHMA BbI30OBa nNpoueaypbl

Ipynna cBoiictB Frequency (Yacrora) npenHa3zHaueHa I yKa3aHUS IEPUOIIYSCKOTO XapaKkTepa mepeaadl coooueHusl.
Ipu U3MEHEeHUH ITOTO C8oticmea rpaduuecKkoe H300paKEHUE CTPEIIKU COOTBETCTBYIOIIECTO COOOUeHUs HE

usmensiercs. Ceoticmeo Aperiodic (Anepuoauyeckoe) 03HaYaeT, 4YT0 coobujeHte OChUIACTCS KITHEHTOM HEepEryJIsipHO.
ITpu 3TOM CcoobUeHIe MOKET OBITH OTHPABIICHO OJIMH WIIM HECKOJIBKO Pa3 4epe3 pa3iMyHble IPOMEXYTKH BPEMEHH.

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

4TO co0OUjeHUe PETYISPHO MOChUIACTCS KIIMEHTOM Yepe3 OIpeIeIeHHBIC IPOMEKYTKH BPEMCHHU.

[TpumeHUTENHHO TSl MO OaHKOMAaTa MOYKHO OCTaBUTh PACCMOTPEHHBIE c8olicmaa coobwenutl 63 N3MEHEHUs, B TOM
BHJIC, B KAKOM OHH OTIPEJICNICHbI no yMoTdanuto nmporpammoii IBM Rational Rose 2003.

JlaGopaTopHas padora 17. PazpaboTka guarpaMMel ITOCIE€I0BATEILHOCTH.

OcobeHHocTH pa3pabOTKM quarpaMMBbl oclietoBaTenbHOCTH B cpesie IBM Rational Rose

Jluaepamma nocrnedosamenvrocmu siBIsieTcs: Apyroi GopmMoi BU3yaau3aluy B3aUMOICHCTBIS B MOJIETH U, KaK

U duazpamma Koonepayuu, ONepupyer oovexmamu v coobwenuamu. OOIIHe peKOMEHIANH 110 IOCTPOCHHUIO Ouazpammbl
nociedogamenvHocmuy ObUIM PACCMOTPEHBI B JIeKIUU 8 Kypca "OCHOBBI 00beKmMHO-0pUEHMUPOBAHHO20 MOOEIUPOBAHUs B
norauuu UML". Ocobennocts pabotsl B cpenie IBM Rational Rose 2003 3axitouaercsi B TOM, YTO 3TOT BUIL KAHOHUYECKOT
ouazpammusl MOXKET OBITh CO311aH aBTOMATHYECKHU ITOCIIC TOCTPOCHUS AUArpaMMBbl Koonepayuy W Haxatus Kinasumu <F5>. C
MIOMOILBIO ATOH XK€ KJIABHIIHN OCYLIECTBISETCS NEePEeKIIOYeHIE MEXX /Ty AUarpaMMaMy MOCIIe 10BaTeIbHOCTH ¥ Koonepayuu B
MOJIETIH.

OnHako B OT/AETBHBIX CITydasx ObIBAET YAOOHO HAYATh MOCTPOCHHUE OuUacpamm 63aumMoOeticmeus C Ouazpammobl
nocnedogamenvrocmu. B 3ToM ciiydae akTUBU3UPOBATh pabouee OKHO OuUaspaMmbl NOCIEO08aMeNbHOCHU MOYXKHO
HECKOJBKUMH CIIOCOOAMHU:



[ ] H.[eﬂKHyTL Ha KHOIIKEC C I/I306pa)K€HI/IeM JAuarpaMmbl B3aPIMO,Z[€I7[CTBPIH Ha cmaHdapmHod naneiu UHCcmpymenmoes u
BI)I6paTI) JJIA IOCTPOCHUA JUarpaMmy IocCjIeJ0BaTCIbHOCTH.

° BEIMOTHATH ONEPALIIO TIaBHOT0 MeHio: Browse 7 Interaction Diagram (Bpaysep ~* Jlnarpamma
B3aMMO/ICHCTBHS) U BBIOPATH TSl TOCTPOCHHS HOBYIO AUArpaMMY IIOCIIEI0BATEIbHOCTH.
° BeImoTHATE Onepanuio KOHTEKCTHOTO MeH0: New ) Sequence Diagram (Hoas ) Luazpamma

nociedogamenbHOCmu) AJs TOTHYECKOTO TIPEACTABICHHUS WK [TPEICTABICHHUS BADHAHTOB HCIIOJB30BaHuUs B Opaysepe
HPOEKTA.

[Ipy 3TOM MOSIBISIETCSI HOBOE OKHO C YUCTBIM pabouuM JUCTOM OUASPAMMbL KAACCO8 U CTICLIMANIbHAS NAHEb
UHCMPYMEHmOo8, CONIepIKAIas KHOIKU ¢ U300pakeHHeM Tpa@uuecKUX MPUMHUTHBOB, HCOOXOIUMBIX IS

pa3paboTku Juazpammel nociedosamenvrocmu (Tadmn. 8.1). HazHaueHre OTACIBHBIX KHOIOK TAHETIH MOXHO Y3HATh W3
BCIUTBIBAIOIUX MOJICKA30K.

Ta6n14u,a 8.1. HasHayeHue KHoNoK cneu,maanoﬁ naHeNn NHCTPYMEHTOB AMarpamMmmsl NocCiea0BaTe/IbHOCTU

Fpaduueckoe BcnabiBatowasn
HasHaueHue KHOMKKU
n3obpaxeHue nopackaska
s Selection Tool MpeBpalaeT n3obpaxkeHme Kypcopa B GopmMy CTPENKM A4 Nocieayowero
BblAe/IEHUA 3/IEMEHTOB Ha Auarpamme
AEE Text Box [obasnseT Ha AMarpammy TEKCTOBYO 061acTb
= Note JobasnseT Ha gnarpammy npumeyaHue

o Anchor Note to Item  [o6asnseT Ha gnarpammy cBA3b NPMMEYaHUA C COOTBETCTBYIOWMM
rpaduyeckmm afnemeHToOM guarpammol

= Object [Oobasnset Ha guarpammy o6vekm

— Object Message [JobasnseT Ha gmMarpammy npocTtoe coobujeHue

= Message To Self [obasnseT Ha guarpammy pecghsiekcusHoe coobujeHue

3 Return Message [obasnaet Ha gMarpammy coobuweHue Tvna Bo3BpaTa M3 Bbl30Ba
npoueaypbl

¥ Destruction Marker [obasnseT Ha AMarpammy CUMBOJ YHUUTOXKEHUSA 06bekma

— Procedure Call [JobasnseT Ha guarpammy coobujeHue Tna Bbi30Ba Npoueaypsbl (no

YMOYAHUIO OTCYTCTBYET)

— Asynchronous Message [,06aBnseT Ha Auarpammy acMHXPOHHOE coobuwieHue (Mo YMONYaHUIO
OTCYTCTBYET)

Ha crienmansHOM aHe M HHCTPYMEHTOB 110 YMOJTYAHHIO MPUCYTCTBYET MPAKTUYCCKU BCE MUKTOIPAMMBI JICMEHTOB,
KOTOPBIE MOTYT OBITh HCIIOIB30BAHBI JJISl IIOCTPOCHUS OUacpaMMbl nociedosamenvHocmu. 13 TOMOTHATETBHBIX
MUKTOTPaMM rpaguIecKuX 3JEeMEHTOB Ha CHCLUATIBHYIO NAHelb UHCIPYMEHMO8 MOXKHO NOOABUTD JIUIb COOOUjeHUe TUTIA
BBI30Ba MPOIEAYPHI M ACHHXPOHHOE coobwyenue (TIocaenuss ctpoka Tabdi. 8.1). OTHOCHUTENEHO H300paskeHUs
ACHHXPOHHOTO c0o0Ouerus B hopMe MOTyCTPEIKH CICAYET 3aMETUTh, YTO XOTs B Bepcuu si3bika UML 1.5 aToT 3memenT
OTCYTCTBYET, B cpene IBM Rational Rose 2003 Bo3M0OkHO H300pa3uTh 3TOT THIT cooOujerutl B HopMe CrieHaaIbHOrO
rpadudeckoro cmepeomund.

Jlaboparopuas pabora 18. PazpaboTka quarpaMMbl COCTOSHUN U PEAAKTUPOBAHUE CBOMCTB €€ DJIEMEHTOB.

OcobeHHocTH pa3paboTKM quarpamMMel coctosiHuii B cpenie IBM Rational Rose 2003



Iepexoist K pACCMOTPEHHUIO JHArPAMMBI COCIOSIHUIL, CIIElyeT OTMETHTh, uTo B cpeae IBM Rational Rose 2003 stoT Tum
JIMarpaMM MO>KET OTHOCHTBCS K OT/ACNBHOMY KIIaccy, onepayuu Kiaacca, BApUaHTy UCIIOJIb30BAHUS, TIAKETY HIIH
npeacrapieHuo. O0Me peKOMEHIALNH 10 TIOCTPOCHHUIO AUArPaMMBbl cOCMOAHUL OBUTH PACCMOTPEHBI B JIEKIMAX 9 1 10
Kypca "OCHOBBI 00beKmMHO-0pUeHmupo8anHo2o mooeauposanusa B Hotarmm UML". JI71st Toro 9TOOBI TOCTPOUTH
IUarpaMMy coCmosiHUlL, €¢ BHaYaiIe He0OXOANMO CO3/1aTh U aKTUBU3HPOBATH.

Hauatp MOCTPOCHUEC AUarpaMmMbl CcoCmosIHUlL JJIA BbIGpaHHOFO 9JICMCHTa MOJCIN NI MOZIeﬂpreMOﬁ CHCTCMBI B LICJIOM
MOXHO OJHHUM H3 CJIIEAYIOINX cIoco0oB:

° [{enkHYTh Ha KHOTIKE C U300paKEHUEM JHarPaMMBbl COCHIOSIHUL HA CIIAHOAPMHOU NAHEU UHCIPYMENmOo8, TIOCIIe
Yero cieayeT BIOpaTh Ipe/ICTaBIeHHe U THIT pa3padaThiBaeMOM AUarpaMMbl - HOBasl JJUarpaMMa cOCTHOsIHUMU.

° BeigenuTts noruueckoe npezcrasieHue ( Logical View ) win nmpeacTaBieHne BaprHaHTOB Hcronb3oBanust ( Use
Case View ) B Gpaysepe IpOeKTa H BHIIOIHHTH ONEPAIHIO KOHTEKCTHOro Merio: New ~* Statechart

Diagram (Hosas — Huarpamma cocmosnuii ).

° PackpeiTh noruueckoe npeactasienue ( Logical View ) B 6paysepe nmpoekTa U BBICTUTh pacCMaTPHBACMBbIit
KJIacc, onepayuio Kuaccd, makeT, WK PacKphITh MPEICTaBICHHE BapraHToB ucnonb3oBanust ( Use Case View ) u BrIOpaTh
BAPHAHT HCIIONB30BAHHS, ITOCIC YEr0 BHIIONHHATD ONEPAIHIO KOHTeKCTHOro Menio: New ~ 7 Statechart

Diagram (Hosas ~" JluarpamMma cocmosnuii ).

° BeimonHuTh onepanuio riaBHOro MeHroo: Browse —* State Machine

Diagram (O63op ~7 JluarpaMma cocmosnuii ), TIOCIE 4ero ClIeyeT BHIOpaTh MpeICTaBICHHE H THIT pa3pabaThiBaeMOil
JMarpaMMBl.

B PE3yJbTAaTC BBINIOJHCHHUSA 9TUX HeﬁCTBHﬁ TIOABIACTCA HOBOC OKHO C YUCTBIM pa60qu/w Jaucmom quarpaMmbl cocmosiHuil i
CricaJIbHad naneilb UHCmpymernmoe, CoAcpikallas KHOIIKU € I/I306pa)KGHI/IeM Fpa(l)PI‘IeCKI/IX 9JIEMCHTOB MOACIIN,
HeO6X0,Z[I/IMI>IX JJIA pa3pa60TI<1/I ArarpamMmbl COCMOsIHULL (Ta6J’I. 9. 1) Haznauenue OTACJIbHBIX KHOIIOK IMaHCJIN MOXXHO Y3HATbh
U3 BCIIJIBIBAOIHUX ITOACKA30K.

Tabaunua 9.1. HazHauyeHWe KHOMOK CrneLmanbHOM NaHenn MHCTPYMEHTOB AMarpaMMbl COCTOAHMIM

Fpaduueckoe BcnnbiBatowan
HasHauyeHue KHoMKu
n3obpaxkeHue noAcKaska
[i" Selection Tool MpeBpalaeT n3obpaxkeHne Kypcopa B GopmMy CTPeNKM 4NA NocneayoLwero
BblAeNeHUA 3/IeMEHTOB Ha Anarpamme
ABC Text Box Job6aBnseT Ha gMarpaMmy TEKCTOBYIO 061acTb
= Note [ob6asnseT Ha Anarpammy npumevaHve

Anchor Note to Iltem [dobasnseT Ha gnarpaMmy cBA3b NPUMEYAHNA C COOTBETCTBYIOLLUM
rpadryeckMm aNIeMeHTOM ANArpaMmbl

= State [Job6asnseT Ha Anarpammy cocmosHue

. Start State [ob6asnseT Ha AMarpammy HayanbHOe cocmosAHue

® End State Job6asnseT Ha AMarpammy KOHeYHoe cocmosHue

A State Transition [obaBnseT Ha guarpammy rnepexoo

n Transition to Self [ob6aBnseT Ha guarpammy pecghsiekcusHslli nepexoo

_ Horizontal Job6asnseTt Ha gMarpamMmy ropM3oHTaIbHO PACcNONOKEHHbIN CUMBON
Synchronization CMHXPOHM3auuUK (No YMONYaHUIO OTCYTCTBYET)
Vertical Job6asnseT Ha AMarpammy BepPTUKabHO PACNONOKEHHbI CUMBON

Synchronization CUHXPOHM3aLMK (MO YMONYAHUIO OTCYTCTBYET)



& Decision [Job6aBnseT Ha guarpaMmmy CUMBOA MPUHATUA PeLIEeHUA ANA
aNnbTepHaTUBHBIX Mepexo0o8 (Mo YyMONYaHMIO OTCYTCTBYET)

Ilo yMOITYaHHIO Ha CTIEHATBHON TaHEIH HHCTPYMEHTOB MOTYT OTCYTCTBOBATH KHOTIKH C TPEMSI MTOCTIETHUMH
rpaduyeckumu 3eMeHTamMu U3 Tabauiel 9.1. [lpu He06X0IUMOCTH UX MOXHO T00ABUThH Ha CIIEIUATBHYIO MAHEh
JIMarpaMMBbl COCMOSIHUL QHATIOTUYHO C0CO0Y, pacCMOTPpEeHHOMY paHee B Jekiuu 3 (puc. 3.1). IIpogomkas pa3paboTKy
MIPOEKTA 710 MOJICIMPOBAHUIO CHCTEMBI YIIPaBJICHUS OAHKOMATOM, MOXHO TIPUCTYITUTE K pa3paboTke HOBOM
nuarpaMMel cocmosinuti. C 9TOM TENbI0 JUTS THarpaMMbl COCMOosHuil MOIeTn GaHKOMAaTa 3a1ainM

umst Juazpamma cocmosnuii ATM, a B CeKITUIO ee JOKYMEHTAIIMH BBEIEM TEKCT

"/luaepamma cocmosiHuil OIUCHIBACT KOHeuHbll agmomam Oankomara'.

JloGaBrieHre COCTOSHNUS Ha AUATPaMMy COCTOSHUH 1 peIaKTHPOBAHIE €r0 CBOMCTB

st no6GaBIeHUS cocmosinusi Ha UarpaMMy COCmOosiHUL HEOOXOMMO C TIOMOIIBIO JIEBOW KHOTIKH MBIIIN HAXXKaTh KHOIKY C
U300paKeHNEM MUKTOTPaMMBI COCMOSAHUA HA CTIEIUaNbHON TaHeJId HHCTPYMEHTOB, OTITYCTHUTD JIEBYIO KHOTIKY MBIIIN U
IICTKHYTH JIEBOW KHOIIKOH MBI Ha CBOOOTHOM MecTe pabodero nucra auarpaMmel. Ha muarpaMme mosBUTCS
n300pakeHNe cocmosanUsa ¢ MapKepaMu H3MEHEHHSI €r0 TeOMETPHICCKUX Pa3MEepOB U PEATIOKCHHBIM Cpeoi

HUMEHEM 10 YMOIYaHUI0, KOTOPOE pa3paboTUYHKy CIIETyeT H3MEHHTb.

s mmarpaMMel cocmosnuti MOJIeT GaHKOMaTa B KauecTBE HMEHH ITEPBOTO JO0aBICHHOTO COCHIOAHUA N3MEHUM
IpeUIosKeHHOE TIporpaMMoit no ymomdanmio uMs NewState va Oxunanne kaprouku (puc. 9.1). 3agats

UM COCMOAHYUA MOKHO OO0 HENOCPEICTBEHHO IPHU J00ABICHIH HOBOTO COCIMOAHUA HA TUAaTPaMMy COCMOAHUI, MO0
OTKPBIB OKHO CIielM(UKALNN CBOUCTB HOBOT'O COCMOSIHUA.
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Puc. 9.1. InarpamMmma cocTossHHIA TIOCIIe JOOABICHHS Ha Hee cocTosiHUS O)KHIaHue KapTOYKU

Jlnst m0OaBIEHHOTO COCMOANUSL MOXKHO OTKPBITh OUA102080€ OKHO €TO CBOHUCTB JIBOWHBIM IISITIKOM JIEBOH KHOTIKOW MBIIITH
Ha M300pakeHUH STOTO 3JIEMEHTa Ha AuarpaMMe. B 3ToM cirydae akTHBH3UPYETCS Oudi02060€ OKHO CO CIIEIIUATEHBIMHU
BKJIAJIKAMH, B TIOJISI KOTOPBIX MOKHO 3aHECTH BCIO HH(POPMAITHIO 10 JaHHOMY cocmosnuio (puc. 9.2).



tate Specification for O3 aaHH 2=

General IActionsl Transitinnsl Swimlane&l

M ame: ID}KWJ.EIHHB KAPTOMKM

Stereatype: I j
Dwner: Logical Wiew

Context:

[ ocumentation:

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

[

[ Statesactivity history [ | Sub state/activity histary

ok I Cancel I Apply I Erowgevl Help I

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

ITpu HEOOXOUMOCTH B AUATIOTOBOM OKHE CHECIU(DUKAIIUN CBOMCTB BRIOPAHHOTO COCMOsIHUSL MOXKHO 33]aTh
BJIOXKCHHOE UCOpuyeckoe cocmosinue. J1Jia 3Toro cieayeT BRICTaBUTh OTMETKY Y CBOMCTBa State/activity
history ( Acmopuueckoe cocmosnue loesmenvrhocms) u Haxkath kHOKy Apply. B pesynbrate BHyTpH
HCXOJHOTO COCMOsAH U TIOSIBUTCS BIOKEHHOE ucmopuueckoe cocmosanue (puc. 9.3, a).

OHMOAHME ESATOMEN OMOAHME KARTOYEM

® (+)

Puc. 9.3. JloGaBreHne BI0KEHHOTO UCTOPUIECKOTO COCTOSIHUA (@) M COCTOSIHUSA TTyOOKO# ucTopu (6) st COCTOSIHUSA
OxugaHue KapTOuKu

YT00BI 00BIYHOE UCTOpUUECKOe COCMOoAHUe TIPEBPATHTD B COCMOsAHUE TITyOOKOH HCTOPHH, CIIELYeT AOTOIHUTESILHO
BBICTABHTh OTMETKY Y cBoiicTBa Sub state/activity history (Mcropuueckoe moj-cocTosiHue/desimenbHOoCmb), KOTOPOe
CTaHOBHUTCS JIOCTYITHBIM JJIsl pEIlaKTUPOBAHUS 1T0CJIe BBIOOpA MEPBOro CBOMCTBA, U HaXaTh KHONKY Apply. B pesynbrare
BHYTPH MCXOJIHOTO COCMOsHUS TIOSIBUTCS BIIOKEHHOE cocmosnue Tiy0oKoi ucropuu (puc. 9.3, 6).

Yrto6bI 00BIMHOE cOCMOAHIE TIPEBPATUTD B KOMNO3UM, CIIELYET MPH 100aBICHUN HOBOTO COCMOsAHUS TIOMECTUTD €T0 BHYTPH
TPaHUIBI TOTO COCMOAHUA, KOTOPOE HEOOXOANMO CHENATh KOMNO3umubiM. B pesynpraTe BHYyTpH

UCXOJHOTO COCMOsAHUs TIOSIBUTCSI HOBOE BIOXKEHHOE cocmosnue ¢ umeHeM NewState, koTopoe npu nepemMerieHnu
KOMITO3HTa B 00JIACTH TMarpaMMBbl coCHOsHULl BCeraa OyieT HaXOAUThCs BHYTPH CBOETo Komro3ura (puc. 9.4).

OHMOAHHE KARTOUEK

MewState
®

Puc. 9.4. IIpespammenue cocrossans Oxxupanue KapTOYKH B KOMIIO3UTHOE COCTOSTHHE

PaCCMOTpeHHI)IC BBIIIC ﬂeﬁCTBﬂﬂ MPUBCACHBI TOJBKO € LEJIbIO WLTIOCTPpALIUU 0co0eHHOCTEH CHCIII/I(i)I/IKaHI/II/I HUCTOPUYCCKUX
1 BJIOKCHHBIX HOI[COCTOSIHPIFI " HC OTHOCATCA K pa3pa6aTLIBaeM0171 MOACIN OaHKOMaTa.



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

Jo6asneHne nepexoia M peIakTHPOBAaHHUE €TO CBOCTB

Jiist noGaBIeHUS nepexoda MEXIY IBYMS COCHOSAHUSAMY HYKHO C TIOMOIIBIO JICBOW KHOITKY MBIIIN HAXKaTh KHOTIKY C
U300pakeHUEM nepexodd Ha CIeUAIbHOU TaHEIH HHCTPYMEHTOB, OTITYCTHUTH JICBYHO KHOTIKY MBIIIH, IEIKHYTh JICBOU
KHOITKOW MBI Ha W300paKEHHH HCXOAHOTO COCTOSIHUS HA THarpaMMe U OTITyCTUTh €€ Ha U300paKeHUH LIENIEBOrO
cocTosiHus. B pe3ynbTare 3THX NeUCTBUI HA JUarpaMMe MOSIBUTCS H300paKeHUE nepexodd, COSANHSIONIeTo 1Ba
BBIOpPAaHHBIX cOCTOsTHUSA. [Ipomomkas pa3paboTKy MOJICITU CUCTEMBI YIIpaBJIeHUs OaHKOMATOM, T00aBUM Ha

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

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



¥ State Transition Specification ed Bt

General Detai I

Guard Conditian: ||

Action;

Send event;

Send arguments:

Send target:

Tranzition between zubstates

From I j

Ta I k140, 3HME KApTOUKM j

QF. I Caricel | Apply | Browse « Help

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

HpI/I HCO6XO,I[I/IMOCTI/I MOXKHO OIIpEACINTH COO6H.[€HI/I€ (6] CO6BITI/II/I, IIpoucCxXoasieM npu Cpa6aTI>IBaHI/II/I nepexoda, a TaKXKeE
BU3YaJIU3UPOBATh BJIOKCHHOCTDH coCmosiHUiL 1 TOAKIIOYUTE UCTOPUIO OTACIIbHBIX cocmosiHuil

OxoHYaTeIIbHOE MOCTPOCHUC AHUArpaMMBbl COCTOSIHUI MOACIN OaHKoMara

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

1. Jo6aButh cocmosnus ¢ umeHamu: Oxuganne BBoaa [IMH-kona, [Tposepka [TMH-koaa, Oxuganue BeIoopa
knueHTa, O6paboTka 3armpoca Ha CHsATHE Haju4YHbIX, OOpaboTKa 3anpoca Ha MoJIydeHue CpaBKy, Beigaya
HaJINYHBIX, [ledaTs, Bo3BpaT kapTouky, 3aBepiueHne TpaH3aKIUU U (PUHATBHOE cocmosHtue.

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

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

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

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

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

7. Jlo6aBUTE nepexod: TpU HEyAauH ¢ Oelicmauem Ha nepexode KOH(UCKanns KapTOuKH, HalpaBJIeHHBIN

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



Sl:al:e Transition Specification ﬂﬂ

General Detail |

uard Conditian:

Achion; K.OHPUCKALMA KAPTOYE M

Send arguments:

|
|
Send event; I
|
Send target; I

Transition between substates

Fram I Mposepka NMH-ko0a j

Ta I SaEEQIUEHHE TRAHSEK LMW j

| QF. I Cancel | Apply | Browse = Help

Puc. 9.7. InanoroBoe oKHO crienn()UKAIINH CBOMCTB IIepexo/ia TPH HeyJaud IIpH 3aJaHUH JCHCTBUS Ha TIepexo/ie

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

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

oT cocmosanus OXugaHne BEIOOpa KIMeHTa K cocmosnutro O0paboTKa 3ampoca Ha CHITHE HaJTHIHBIX.

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

KITUEeHTa K cocmosnuro O0paboTKa 3ampoca Ha OJTYICHHE CIIPABKH.

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

KITUEHTA K cocmosiHuo Bo3Bpat KapTOUKH.

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

12. J106aBUTh nepexod co cmopooicesvim yciosuem. [KpeIuT MPEBLIIICH ]| C deticmeuem Ha nepexode coobIIeHHe,
HaTpaBJICHHBIN OT cocmosnus OOpaboTKa 3ampoca Ha CHATHE HATMYHBIX K cocmosnuo Bo3BpaT KapTOUKH.

13. Jlo6aBHTE nepexo0: HATMUHBIE BRIJAHEI CO CIMOPOIHCE8bIM YCl08UeM  [BRIOpaHa TieyaTh YeKa|, HalpaBIeHHbIA

OT cocmosanus Belnaya HaMMYHBIX K cocmosanuio [leyats.

14. J100aBUTh nepexod: HATWMYIHBIC BBIIAHBI CO CHIOPOIICEGLIM YClosuUeM: [TIeUaTh YeKa He BhIOpaHa], HalipaBICHHBII
0T cocmosiHus Beliada HATMYHBIX K cocmosiHuio Bo3BpaT KapTOUKH.

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

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

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

18. Jl06aBUTh nepexoo: TpaH3aKLKUs 3aBepIIeHa, HAITPaBIEHHbIH OT cocmosHusa 3aBeplieHne
TpaH3aKIMU K cocmosanuio OXuiaHue KapTOuKH.

19. Jlo6aBUTh nepexoo, HaNpaBJICHHBINA OT cocmosanust OXNUAaHNE KAPTOUKH K GUHAITBHOMY COCMOSIHUIO.

Huaepamma cocmosnuii oS paccMaTpUBaeMOi MOETH OaHKoMaTa OyAeT NMeTh clexyromuii Bux (puc. 9.8).
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Puc. 9.8. OxoHUaTeNbHBIN BUJI AUATPaAMMBbI COCTOSIHHUI 11 MOICTIMPOBAHUS MOBeIeHHs OaHKOMaTa

CrietyeT 3aMeTHTb, YTO B pa3pabaThiBaeMOIl MOAEIH OUazpamma coCmosHuil ABISeTCS eJUHCTBCHHOI U ONUCHIBAET
HOBEJCHUE CUCTEMBI yIIpaBiIeHHs OaHKOMATOM B LIeJIOM. I TaBHOE JOCTOMHCTBO JAHHOM IMarpaMMbl COCHOAHUY -
BO3MOXXHOCTh MOJIEJIMPOBATh YCIIOBHBIN XapakTep pealn3alii BceX BapUaHTOB HCIIOIb30BaHuUs B (hOpME U3MEHEHUS
OTJIETIbHBIX cocmosiHuil pa3padaTeiBaeMoii cucteMsl. B To ke Bpems B cpeae IBM Rational Rose 2003

JaHHAs Ouaepamma He SBIeTCsl HeoOXO0IMMOIT I TeHepaluy NporpaMMHOro Kona. [1oatoMy B ciryyae 1yOaupoBaHust
uH(pOpMaNUY, IPEACTaBICHHON Ha AUarpaMMax KOOIEPalluy U MOCIeJ0BaTeIbHOCTH, Pa3padoTKy AUarpaMMbl COCTHOAHUIL,
0COOEHHO B YCIIOBHUSIX Ae(HINTAa BPEMEHH, OTIYIIEHHOTO Ha BINOJIHEHHE MPOEKTa, MHOT'IA OITyCKAIOT.

JlaGopaTopHas padora 19. PazpaboTka guarpaMMsl AEATEILHOCTH U PEAAKTUPOBAHNE CBOWCTB €€ DIIEMEHTOB.

OcobeHHOCTH pa3pabOTKM quarpaMMEl aesTeapHocTH B cpene IBM Rational Rose 2003

Juazpamma desmenvrnocmu B cpene IBM Rational Rose 2003, Tak ske Kak U duazpamma COCTOSIHUHN, MOXKET OTHOCUTHCS K
OTJICTIBHOMY KJIACCY, Onepayuu Kiacca, BApHaHTY MCIOJIb30BAHUSL, TIAKETY MM npeacTaBienuo. O0mue

PEKOMEHIALNH 10 TTOCTPOSHHIO AUArpaMMBbl desimenbHocmu OblI paccMoTpeHs! B Jekuun 11 kypca "OcHOBBI 06bexkmHo-
opueHmuposanno2o mooeauposanus B Horauuu UML". [yt Toro 4to0bl MOCTPONUTH UArpaMMy OdesmenbHOCHU, ee BHaYale
HEOOXOAMMO CO31aTh U AKTUBU3HPOBATb.

Hauatp MOCTPOCHUEC AUArpaMMBbl OdesimenbHOCmU JJIA BBI6paHHOFO 3JICMCHTA MOACIIN UJIN MOHCHpreMOﬁ CHCTCMBI B LICJIOM
MOXHO OJJHUM U3 CJICAYIOIINX CIIOCOOOB:

° [[{enKxHyTh HAa KHOMIKE C H300pakeHUEM Ouaepammbvl COCMOAHUL HA CINAHOAPMHOLL NAHeAU UHCMPYMEHMO8, TIOCIIe
4ero cieayeT BbIOpaTh MpeICTaBICHHEe U THII pa3padaThiBaeMOi AUarpaMmebl - AUarpamma 0esmenbHOCHuU.

° Beigenuts norudeckoe npexacrasienue ( Logical View ) winu npencrasienue BapuanToB ucnosb3oBanus ( Use
Case View ) B 6pay3epe MpoekTa 1 BBIIOJIHUTD OMEPAINI0 KOHTEKCTHOTO MeH0: New — Activity

Diagram (Hosass —* Jluarpamma desimensrocmu ).

° PackpsiTh Jorndeckoe npeacrasieHue ( Logical View ) B 6paysepe npoekTa i BbIICIUTh pacCMATPUBACMBbIii
KJIACC, ONepayuio Kiaccd, NakeT, Wi PacKpbITh NPEICTABICHHE BapuaHToB ucnoib3oBanus ( 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 ONEPALHIO KOHTEKCTHOro Merio: New 7 Activity

Diagram (Hosas ~—* Jluarpamma desimensHocmu ).

BEINOTHUTH ONEpAIIIo TIaBHOTo MeHio: Browse ~* State Machine Diagram (OGzop ~ Jluarpamma
COCTOSIHHI), TTOCJIE CIIEAYET Yero BIOPATh NPECTABICHHE U TUIT pa3pabaTeiBaeMOil JUarpaMMsl -

JuarpamMa OestmenbHoCmu.

B pesynbraTe BHINOIHEHUS STHX JEHCTBHUH MOSBIISETCS HOBOE OKHO C YUCTBIM pabouum

JUCMOM JUATPAMMBL desmenvHocmy U CIISUANIbHAS naHelb UHCIPYMEHMOo8, COJIeprKallias KHOIIKY ¢ H300paxeHneM
rpau4ecKux 3JeMeHTOB, HEOOXOIUMBIX JUIsl pa3paOboTKu AuarpamMmel oesmensrocmu (Tabm. 10.1). Ha3naueHnune oTaensHbIX
KHOIIOK ITAHEJIN MOKHO Y3HATh U3 BCIUIBIBAIOIIUX ITOJICKA30K.

k

&AL

Ta6n14u,a 10.1. HasHayeHne KHONOK cneu,maanoﬁ naHeAn UHCTPYMEHTOB ANarpammbl AeATE/IbHOCTU

Fpaduueckoe
nsobpaxeHue

BcnnbiBalowasn
noAacKaska

Selection Tool

Text Box

Note

Anchor Note to Item

State

Activity

Start State

End State

State Transition

Transition to Self

Horizontal
Synchronization

Vertical
Synchronization

Decision

Swimlane

Object

Object Flow

Business Activity

HasHaueHue KHoMnKu

MpeBpaliaeT n3obpaskeHne Kypcopa B Gopmy CTPENKU ANa NOCAeAyIoLWEero
BblAe/NIEHMA 31eMEHTOB Ha Auarpamme

[ob6asnAeT Ha Amarpammy TeKCToBYto 061acTb

JobasnseT Ha Anarpammy npumevaHue

[obasnAeT Ha Amarpammy CBA3b NPUMEYaHUA C COOTBETCTBYIOLLMM
rpadryeckmm 31eMeHTOM Anarpammbl

[obasnseT Ha agnarpammy coctoaHue

[obasnset Ha gnarpammy desmesibHOCMb

,ﬂ,O6aBl]ﬂE‘T Ha Anarpammy Ha4a/ibHoOe COCToAHUE

,ﬂ,O6aBl]ﬂE‘T Ha Anarpammy KoHe4YyHoe COCToAHune

[Jlo6asnset Ha gnarpammy nepexod

JobasnseT Ha guarpammy pecghsiekcusHelli nepexoo

ﬂ.OGaBJ’IHeT Ha Anarpammy ropnsoHTazibHO paCI'IOJ'IOH(eHHbIﬁ cnmBon
CUHXPOHU3aunun

[obasnseT Ha gnarpammy BePTMKaNbHO PacnoIOKEHHbIN CUMBO
CUHXPOHM3aL MUK

ﬂ.OGaBJ’IHeT Ha Anarpammy cumeos1 npuHaAmuUAa peweHuAa gna
a/IbTEPHATUBHDbIX nepexodoe

[ob6asnseT Ha AMarpammy LOPOXKKY

[o6asnset Ha Ouazpammy ob6vbekm (No yMONYaHUIO OTCYTCTBYET)

[ob6asnseTt Ha gMarpaMmmy CTPenKy momokxka 06vekmog (nNo ymonyaHuio
OTCYTCTBYET)

[obasnseT Ha gnarpammy 6M3Hec-4eATeNbHOCTb (M0 YMOAYaHUIO
OTCYTCTBYET)



=33 Business Transaction [o6asnseT Ha guarpammy 6usHec-TpaH3aKLMIo (MO YMONYAHUIO OTCYTCTBYET)

Kak BUIHO U3 JTOHU Ta6J'II/IIII)I, 1o YMOJYaHUIO Ha MaHEJIN HHCTPYMEHTOB OTCYTCTBYIOT HCKOTOPBIC rpa(bnqecm/[e 3JICMCHTHI,
a UMCHHO - KHOIIKU C IMUKTOIrpaMMaMun 00beKTa U HOMOKA 00BEKMO8. HpI/I HeOGXO}II/IMOCTI/I HUX MOXXHO ,HOGaBI/ITI) Ha
CIICHUAJIbHYIO TAHCJIb JUarpaMmbl dessmenvbHOCmuU CTaHJapTHBIM CHOCO6OM, KOTOpHﬁ OBLI ONUCaH paHee.

Jist pa3pabaThIiBa€MOro MpOEKTa CUCTEMbI YIPaBlIeHUs: 0AHKOMATOM OUazpamma OesimeibHOCHY OTICHIBACT
MOCJIEI0BATENILHOCTD JICHCTBUM KJIMEHTA TIPY UCIIOJIh30BaHUU OaHKoMarta. J{jist y106CTBa MOXKHO BKIIFOUUTh 3Ty THArPAMMYy
B JIOTHUYECKOE npedcmasienie, IUs 4ero Heo0X0IuMo B Opay3epe MPOoeKTa BBIACIUT Joruueckoe npedcmasnenue ( Logical
View ) 1 BBITIOTHHTH OMEPALHI0 KOHTEKCTHOTO Merio: New ~—* Activity

Diagram (Hosas —* Huazpamma desmenvrnocmu ). Ilponomkas pa3pabOTKy IPOEKTa 70 MOJCIUPOBAHHUIO CHCTEMBI
yrpaBiieHUs] 0aHKOMAaTOM, MOXHO MPUCTYMHUTH K Pa3paboTKe HOBOW AuarpaMmel desimensvrocmu. C 3TO# Hebio 11
JIMAarpaMMBbl OesimelbHOCmy MOJIen OaHkoMara 3aaaauM ums Jluarpamma oesmenvrocmu ATM, a B cekimio ee
JOKyMEHTAIMU BBEJEM TEKCT "Juazpamma desimenbHoCmu OMMUCHIBAET TOCIIEI0BATEIBHOCTD ICUCTBHI KIIHEHTA IPU
HCIIOJIb30BaHUK OaHKoMaTa".

ﬂO6aBHeHHe ACATCIILHOCTH Ha AUarpaMmy JACATCIbHOCTH U PEAAKTUPOBAHUEC €€ CBOMCTB

st noGaBieHus desmenpbHoCmy Ha IAATPAMMY OesimeibHOCY HYKHO C TIOMOIIBIO JIEBOW KHOTIKH MBI HAXaTh KHOTIKY C
H300paXKeHHEM TTHKTOTPaMMBI OesimelbHOCHY Ha CTICIHAIBHON TaHEId HHCTPYMEHTOB, OTITYCTHTh JIEBYIO KHOIKY MBIIIN U
HICIKHYTh JICBOM KHOMKOM MBIIIN HA CBOOOTHOM MeCTe pabouezo aucma auarpamMmbl. Ha quarpamme mosiBUTCSE
U300paKeHHE OestmebHOCMY ¢ MApKePaMU HU3MEHCHHS €0 TEOMETPUYECKIX PAa3MEPOB U MPETIOKCHHBIM CPEIOi

HUMEHEM 710 YMOIYaHUIO, KOTOPOE Pa3paboTIHKy ClieqyeT U3MEHUTh. JJ00aBUTh desmeibHocmpy Ha THarpaMMy MOXKHO
TaKKe ¢ OMOILBIO onepayuu TIaBHOTo menio: Tools — Create —7 Activity wm ¢

TOMOILBIO Onepay KOHTEKCTHOTo menio: New ™7 Activity, npeBapiTeIbHO BBIICIHB IHATPAMMY OesmenbHOCTIL B
Opaysepe mpoekra.

B pesyunbrate aTHX ASHCTBUII HA JrarpaMMe MOSIBUTCS U300pakeHue desmenvHocmu ¢ umeHem NewActivity,
IIpeUI0’KeHHOE IporpaMMoi no ymomuaHuio. HaunHast mocTpoeHue quarpaMMsl OesmenbHoCmy MOIe OaHKoMaTa, Jis
MepBOii T0OABICHHON desmenvHocmu 3aaaauM uMs BeraButh kapTouky (puc. 10.1).

%+ Rational Rose - ATMmodel - [Activity Diagram: Cogical Wiew | fluarpamma g ; i =|00] xj
] Fle Edt View Format Browse Report Query Tools Add-Ins Window Help =] x|
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For Help, press F1 [efandt Language: Anslyses e
Puc. 10.1. [{uarpamMma AesTeNbHOCTH MOCTE JOOABICHUS Ha HEee JeSTeNbHOCTU BCTaBUTh KAPTOUKY

Iocne nobasneHus desimenpHocmu Ha TUATPAMMY OestmeIbHOCHU MOXHO OTKPBITh 0UAI02060€ OKHO CTICIIU(UKAIIIH e

CBOﬁCTB " OMPCACIIUTD AJOIMMOJTHUTCIbHBIC CBOﬁCTBa ()eﬂmejszocmu, JAOCTYIHBIC HAa COOTBETCTBYIOIIUX BKJIAAKaX (pI/IC.
10.2).



Acl:ivil:y Specification Ffor BCTaegM _?Iil

General I Actions I Transzitions I Swimlanes I

M ame: IBCTEIBHTI: KapTouky

Stereatype: || - I
Q= Busziness Activity

Context: EBusiness Transaction

D ocumentation:

[~

I Statesactivity histony I Sub statedactivit hHiston

Ok I Cancel I Spply I Browse vI Help I

Puc. 10.2. /InanoroBoe oKHO crienn(pUKauU CBOUCTB AEATEIBHOCTH

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

BKiIaaka Swimlanes (Joposxku) cIy>KuT Uil cnequdUKaiK JOPOKKH, HA KOTOPYIO MOMEIIAeTCs

paccMaTpHBaeMas OesmenbHOCHb.

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

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

nuarpammy desmenvrocmu. [1o3ToMy U dessmensHocmu BO N30ekKaHUE HEJOPa3yMEHHHA JTyYIle OCTaBUTh 3Ty BKIAJIKY
IIyCTOM.

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

JloGaBiieHue nepexoda Ha TuarpaMMy OesmeibHOCHy OTHOCTHIO aHAJOTUYHO AUarpaMMe COCTOSIHUI. A UMEHHO, JUIs
J00aBIIEHUS nepexoda MEeXIY AByMs OesimelbHOCMAMY HY)KHO C TIOMOIIIBIO JIEBOI KHOIIKH MBIIIH HaXKaTh KHOIIKY C
n300pakeHNeM nepexoda Ha CIIeUabHON TTaHEIH HHCTPYMEHTOB, OTITYCTUTH JICBYIO KHOTIKY MBIIIH, IEIKHYTh JICBOU
KHOTIKOW MBIIIN Ha W300pa’keHUH UCXOTHON OesmenbHOoCmy Ha IAarpaMMe U OTIIYCTHTh €€ Ha H300paskeHIH

LIENIeBO dessmenvrocmu. B pe3ynbTrare STUX ASHCTBHUIA HA TUArpaMMe TOSBUTCS H300pakeHHe nepexodd, COSTUHSIOMIETO
JIBE BBIOPAHHBIX desimenvhocmu. ECii B kKadecTBE OJJHOM U3 EATEIBHOCTEH SBJISIETCS CUMBOJI BETBJICHHS WIIA COCAMHCHHUS,
TO MOPAZOK J0OABIICHUS nepexo0a COXPaHIETCs IPEKHUM.

Crnemyer 3aMETHUTh, YTO TIPU HATMYHH B POCKTE 3aKOHUCHHON Quaspammsl cOCMOosiHUil TIONBITKA T00aBUTh HAYaIbHOE
COCTOSTHHE Ha IMarpamMMmy OesmebHoCu ¢ TIOMOIIBIO KHOTIKY CIIEIMAIbHOM MaHe I HHCTPYMEHTOB OKaXeTCst
Oe3ycrentHoi. B aToM ciydae npoepamma IBM Rational Rose 2003 ¢ukcupyer Hain4due B MOJENIM HA4adIbHOTO COCTOSTHUS
Y HE TIO3BOJIUT JO0ABUTH €r0 C IIOMOIIBIO COOTBETCTBYIOIIECH KHOIIKU Ha pa3padaThIBaeMbIe OUdePAMMbl

cocmosiHuil MM OesimebHocmu. PeluTh JaHHYIO MPOOJIeMy MOXKHO ITOCPEICTBOM MEPETACKUBAHUS C MTOMOIIBIO MBITIIH
HAYaJIbHOTO COCTOSHHUS U3 Opay3epa MpoeKTa Ha JIF0OYIO 13 BHOBB pa3pabaThIBACMBIX JHATPAMM.

[Nocne nobaBneHuns nepexoda Ha IUATPAMMY OesimebHOCMY CTAHOBSITCS TIOCTYITHBIMU JUTS PEAAKTHPOBAHMS €0 CBOICTBA B
crenuaibHOM AnaioroBoM okHe (puc. 10.3), KOTopoe MOXKHO OTKPBITh 70 JBOHHOMY IIETYKY JIEBOH 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. /Iuanororoe okHO crieriduKanuy CBONCTB mepexoa

Ipu cienupuKanuu CBOUCTB nepexodos CaeayeT IOMHUTb, YTO BCE nepexodvl Ha TUarpaMMe OesimeibHOCHU SIBISIETCS
HETPUTTEPHBIMH, T.€. HE UMEIOT UMeH cOOBITHH. /10 3TOM pu4HHE noste 86oda ¢ umeHeM Event (CobOrprTre) mis

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

OxoHYaTeIIbHOE MOCTPOCHUC ArUArpaMMbl ACATCIBHOCTU MOJACIIN OankoMara

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

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

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

TIOCIIEAHUM cumeon peutenuss OyAET UCTI0JIb30BATHCS B KAUECTBE CUMBOJIA COEIMHEHMS.

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

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

pewenus K desmenvrocmu BpiOpaTh THIT TpaH3aKIuK. JJist 3aIaHUsl cCMOpOodICce8o20 YCiosus JaHHOTO nepexodd ClenyeT
BBectH TekcT [IMH-ko BepHsiii B none BBoga Guard Condition ( Cmopoorcesoe ycnosue ) Ha Bknaake Detail (ITonpo6HO)
OKHa crieru(puKauy CBOUCTB JaHHOTO nepexooa (puc. 10.4). IIpu 3TOM TEKCT cmopoaiceso20 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 crieli()UKaINU CBOUCTB Mepexo/ia Mpy 3aJaHUH CTOPOKEBOTO YCIIOBHUS

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

5. JobaButs nepexoo co cmopooiceguim yeaosuem: [IIMH-xom HeBepHBIH |, HAIPaBICHHBIHN OT C1M80/1a pelieHus K
CHUMBOJY COCAMHCHUS.

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

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

8. J100aBUTh nepexood co cmopodicedbim yciosuem. [BBIOOD MONTyUYSHHUS CIIPABKH |, HANIPABICHHBIN OT cuM60.1d
pewenus X desmenvrocmu [10qy4nTh CIIPABKY O COCTOSIHUH CUETA.

9. Jlo6aBuUTh nepexoo, HaNpaBJICHHBIN OT dessmenbHocnmuy BBECTH CYMMY K CUMBOLY peuteHusl.

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

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

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

13. J100aBUTE nepexod co cmopooicesbim yciosuem. [BpIOpaHa nevaTh 4eKa), HalpaBJICHHBIH OT cuM801a
pewenus X desmenvrocmu [10aydnTh dex.

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

15. J106aBUTh nepexod, HANIPaBICHHBIN OT desmenvrhocmu [1oTydnTh Y€K K CHMBOJY COSIMHEHUSI.

16. Jlo6aBUTh nepexood, HaNpaBICHHBIN OT desmenvrocmu [10IyIUTh CIIPABKY O COCTOSIHUM CUETa K CHMBOJILY
COCIMHEHHUSI.

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

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

IToctpoennas TakuM 00pa3oM ouacpamma desmenvhocmu OyaeT UMeTh ciaexyromuii Bug (puc. 10.5).
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Puc. 10.5. OxoHYaTENBbHBIH BUA JUAarPaMMBI AEATSIEHOCTH UTS MOJIENN OaHKOMaTa

Crnenyer 3aMeTUTh, YTO B pa3pabaThiBaeMON MOJIENH duazpamma desimenbHOCmy He ONMCHIBAET CUTYAIUIO OJOKHPOBAHUS
KapTOUYKH MPH TPIKBI HeBepHO BBeneHHOM [TMH-koe. JJomonHuTh JaHHYI0 qUarpammy desmenbHOCmiu, KOTopast
YYHUTBIBaCT TAaHHOE YCIIOBHE B (hOpME MPOBEPKH OTIACITHHOTO YCIOBUS, MIPEUIATaeTCs YUTATEISIM CAMOCTOSTEIHHO B
Ka4yeCcTBE YIIPAKHCHHUS.

Crenyer noMuuTh, uto B cpene IBM Rational Rose 2003 ouazpamma oesmenvrocmu He SABISETCA HEOOXOIUMOM JIJIst
reHepaluy mporpaMMHoOro koza. [loatomy pa3paboTKy AnarpamMm 3TOro TUIa, 0COOCHHO B YCIOBHAX Ae(HUIMTa BPEMEHH,
OTIYLICHHOrO Ha BBITOJHEHUE IPOEKTa, HHOT A OMYCKAIOT. B TO jxe Bpems clie[lyeT OTMETUTh, YTO B MPOEKTaX
PEUHXMHUPHHTA U JOKYMEHTHPOBAHHUS GH3HEC-TIPOIIECCOB OUAPAMMA OeSIMENbHOCHIU SBISIETCS OCHOBHBIM CPEICTBOM
BH3yaJIN3aIluy OM3HEC-TIPOIecCOB B KOHTEKcTe si3pika UML.

.Ha6ODaTODHa$I pa60Ta 20. Pa3pa60TKa JIMarpaMMbl KOMIIOHEHTOB M PEJIAKTHPOBAHNE CBOMCTB €€ JIEMEHTOB

OcobeHHocTH pa3pabOTKU IuarpaMMbl KOMIIOHEHTOB B cpene IBM Rational Rose 2003

Jluaepamma KoMnoHeHmMOE CIYKUT YACTBHIO (PU3MYECKOTO MPEICTABICHIUSI MOJICIH, HIPAST BAXKHYIO POJIb B IPOLIECCE
OOAII u sBisieTcst HEOOXOAMMOM I TeHepaluuy IIporpaMMHoOro koja. O0Iue peKoOMEHIAlMU 10 TOCTPOSHHIO
IUarpaMMBl KOMNOHeHmMos OBLTH pacCMOTPEHHI B JIeKIHH 12 Kypca "OCHOBEI 00beKmMHO-0pUeHmMUpo8aHHO20
modenupoganus B HoTamn UML". lns pa3paOoTku AuarpaMM KoMHnoHeHmog B Opay3epe MpoeKkTa MpegHa3HaueHO
oTJenbpHOE npedcmasienue komnonenmos ((Component View ), B KOTOPOM YK€ COIEPKUTCS OUASPAMMA KOMROHEHNO8 C
MyCTBIM COJICPKAHUEM U UMEHEM no ymomdanuto Main ([naBHas).

AKTI/IBI/IBaHI/IH JuarpaMMbl KOMNOHEHRMO6 MOXET OBITH BBITIOJIHCHA OIHUM U3 CICAYIOIMNX CII0co00B:

° [enkHyTh Ha KHOIIKE C U300paKEHUEM AT PAMMBl KOMHOHEHMOE Ha CMAHOAPMHOU NAHEAU UHCMPYMEHMO8.
° PackpbITh pencTaBiieHue komnorHenmog B 6paysepe ( Component View ) u Bax /bl IIENKHYTh Ha
nukrorpamme Main (I'naBHas).

° Uepes myHKT MeHIO Browse — Component Diagram (bpay3sep — JluarpamMma KOMROHEHINOE ).



B pesyiibTate BHINOIHEHHS 3TUX JACHCTBUI HOSBIISETCS HOBOE OKHO C YHCTBIM padoyum
JAUCMOM THATPAMMBI KOMNOHEHNO06 Y CTICLUAIIbHAS NAHelb UHCIHPYMEHMOS, COJIeprKalliasi KHOIIKU ¢ U300pakeHneM
rpadu4ecKux NPUMUTHBOB, HEOOXOANMBIX JUIS pa3pabOTKH AUarpaMmbl Komnounenmog (tadmn. 12.1).

k

&AL

Ta6/w|u,a 12.1. HasHayeHWe KHONOK CI'IELI,VIaJ'IbHOVI naHen MHCTPYMEHTOB ANarpamMmMbl KOMIMOHEHTOB

Fpaduueckoe
n3obpaxkeHue

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

BcnabiBatow,as noacKaska

HasHaueHue KHoMNKu

MpeBpaLLaeT n3obparkeHne Kypcopa B Gopmy CTPENKU Ans
nocnesyoLLero BblAe/IeHNA 31eMEHTOB Ha Anarpamme
Job6asnseT Ha guarpammy TeKCToBYHO 061acTb

JobasnseT Ha Anarpammy npumevaHue

[obasnaeT Ha Amarpammy CBA3b NPUMEYaHUA C COOTBETCTBYIOLLMM
rpadryeckmm 31eMeHTOM AMarpammbl

[obasnseT Ha gnarpammy KOMIOHeHmM

[o6aBnset Ha duazpammy nakem

,ﬂ,O6aBl’IﬂET Ha Anarpammy oTHoweHune 3aBUCUMOCTU

JobasnseT Ha guarpammy cneunduKkaumio nognporpammel

[lo6aBnset Ha gnarpammy Teso NoANPOrpaMmbl

[ob6asnAeT Ha Amarpammy r1aBHyo Nporpammy

[obasnAeT Ha Amarpammy creyuduKkayuio nakema

ﬂ,OGaBJ’IHeT Ha Anarpammy Tesio NakeTa

[ob6asnseT Ha Anarpammy cneumdmKaumio 3a4a4m

Job6asnseT Ha AMarpammy Teno 3agaun

[obaBnseT Ha guarpammy TUNOBYIO MOANPOrPaMMbI(NO YMONYAHUIO
OTCYTCTBYET)

[ob6asnset Ha gnarpammy TMMNOBOM NaKeT (MO YMONYaHMIO OTCYTCTBYET)

Job6asnset Ha gMarpammy 6a3sy gaHHbIX (MO YMONYAHUIO OTCYTCTBYET)

Kak BUIHO U3 JTOH Ta6J'II/IIII>I, 1o YMOJYaHUIO Ha MaHCEJIU UHCTPYMEHTOB OTCYTCTBYIOT TOJILKO TPU rpa(bnqecxnx 2JICMCHTA
13 PaCCMOTPCHHBIX paHEC BJIECMCHTOB JUArpaMMbl KOMNOHeHmMO8, & UMCHHO - KHOIIKH C IMKTOTpaMMaMHu THIIOBOM
noanporpamMmal, TUIIOBOI'O IMAKeTa U 06a3bl OAHHBIX. HpI/I H€06XO,HI/IMOCTI/I X MOXXHO HO6aBI/ITL Ha CTICHHAJIbHYIO MTaHCIIb
auarpaMMbl KOmMnoHeHma CTaHIapTHBIM CII0COOOM.

Ilpocpamma |BM Rational Rose 2003 He noaaepxuBaeT rpadhuuecKue cmepeomunsi, PACCMOTPEHHbIC B JeKiuu 12 Kypca
"OCHOBBI 00bEKMHO-0PUEHMUPOBAHHO20 MoOdenuposanus B Hotarmu UML", u npeiaraet yenviil psij
cOOCTBEHHBIX cmepeomunos. I paduueckoe H300paKEHUE ITUX CMEPeomunos 1 X KpaTkas XapakTepUCTHUKA MPUBOISITCS B



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

Tabnuua 12.2. N'padpumyeckoe n3obparkeHne cmepeomunos KOMMOHEHMO8 N UX XapaKTepUCTUKa

Fpaduueckoe usobpaxkeHue u

HasBaHue cTepeoTuna XapaKTtepuctuka ctepeoTuna KomrnoHeHma
MMSA N0 YMONYAHUIO

NGWSUbDFOQSpEC Subprogram Specification Cneundumrauma nognporpammbl. CoaepXuT onucaHue
nepemeHHsIX, npoueayp v GYHKLUUIA U HEe COAEPKNT
onpegeseHnin Knaccos

NEWSUDWDQBDG'}I Subprogram Body Teno nognporpammbl. CogepuT peanmsaumio npoueayp v
DYHKUMI, HEe OTHOCALMXCA K KAKMM-TO K/1accam, Npu 3TOM He
COLEPKUT ONpeaeeHNIt KNacCoB UM peasiv3aunii onepaunii
APYrux Knaccos

NEWMEiHSUbDI’OQ Main Program [naBHas nporpamma. Peanunsyet 6a30Byt0 N0TMKy paboThbl
NPOrpPaMmMHOr0 NPU/IONKEHUA U COLEPKUT CCbIIKU Ha
Apyrue KoOMnoHeHmMbl MOAENN

MewPackagespec Package Specification Cneyugukayusa nakema. CoLepKuUT onpeaeneHune Kaacca, ero
aTpmbyTOB M onepaLmii. B A3bike NPoOrpammmpoBaHus

C++ cneyuduKkayuu nakema coOTBETCTBYET OTAE/bHbIN $ain ¢
pacwupeHmem "h"

o

MNewPackageBody Package Body Teno nakeTa. CogepuT Kog, peanusauun onepayuii kaacca. B
A3blKe NporpammmpoBaHma C++ cneyugukayuu
nakema cooTBETCTBYET OTAE/bHbIN dainn ¢ paclmpeHnem

MewTaskSpec Task Specification Cneundukauma sagaun. MoxeT coaepaTb onpeaeneHme
Knacca, ero aTpubyToB 1 onepawmii, KOTopble NpeanonaraeTca
MCNO/b30BaTb B HE3aBUCUMOM 1OMOKE yrpasneHus

-



NEWTEISL{BOC]'E,I Task Body Teno 3agaun. MoxkeT cogepKaTb peanriaau,mo onepayul
Knacca, KoTopble UMEeKT HE3aBUCMMbIA MNOTOK YNPaB/ieHUA.

Generic Subprogram Tunosas nognporpamma. CoaepKuUT onucaHue nepemeHHsix,
npoueayp v GyHKLUIA, KOTopble MOTYT ObITb UCNONBb30BaHbI B
HECKO/IbKMX MPOrPaMMHbIX MPUNO}KeHUAX. Mpu 3ToM TMNoBas
noAnporpaMmma He COAEPKUT onpeaeneHunit KNaccos

MewGenercsubprog

-
1
1
'
1
1
1
'
1
1
1

MNewGenericPackage Generic Package Tunosoi naket. Cogep»uT onpeaeneHne Knacca, ero
Tty aTpubyTOB M ONepaLuii, KOTOPOe MOXeET bbITb MCMOIL30BaHO B
HECKO/IbKMX NPOrPaMMHbIX MPUNOKEHNAX

Database basa gaHHbIx. CoaepunT onpeaeneHne ogHoro nnm
HECKOJ/IbKMX KaccoB, UX aTpMBYTOB 1, BO3MOKHO, onepaLuii.
Mpy 3TOM COOTBETCTBYHOLLME KAACCbl MOTYT ObITb Pean30oBaHbl
B GopMe 04HOM UAN HECKOIbKUX TabaunL, 6a3bl AaHHbIX

Mewsubprogspec

Hcnons30BaHue PAaCCMOTPEHHBIX CMepeomunos CyleCTBEHHO YBEIMYNBAIOT HATIIAAHOCTh IPpaduueckoro npeAcTaBIeHN]
JuarpaMMbl KOMHNOHEHMOE U NO3BOJISIIOT apXUTEKTOPY YTOUHUTh XapaKTep pealn3aliii MOJAEIU IPOrpaMMHUCTOM Ha
BBIOPAHHOM SI3BIKE MIPOTPAMMHPOBAHUS.

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

Jnst nobGaBieHUs: KOMNOHeHma Ha AUarpaMMy KOMNOHEHNO08 HYKHO C IOMOIIBIO JICBOH KHOIKU MBIIIY HaXaTh KHOIIKY C
N300paKEHHEM IIHKTOIPaMMBI KOMNOHeHMa Ha CIELHAIbHON MaHeIN HHCTPYMEHTOB, OTITYCTHTb JICBYIO KHOIIKY MBIIIH U
LIEJKHYTH JICBOM KHOIIKOM MBIIIM HAa CBOOOJHOM MecTe padoyvero jiucTa AuarpaMmsl. Jl06aBUTE KoMnOHeHm Ha Tuarpammy
MOIKHO TaK)ke C IIOMOIIIBIO onepayuu rIaBHOTro MeHio: T0ols —* Create Component wm ¢

TIOMOIIBIO Onepayu KOHTeKCTHOro Menio: New 7 Component, mpeisapuTebHO

BBIICNIUB npedcmagieniie KOMNOHennos B Opaysepe IpoeKTa.

B pesymnbrare 5THX ASHCTBHIA Ha JUarpaMMe IMOSBUTCA H300paKeHNE KOMNOHeHma ¢ MapKepaMu H3MEHEHHS ero
TEOMETPHUUECKUX PA3MEPOB U MPEIIOKEHHBIM CPEI0il UMEHEM 710 YMOITIaHUIO, KOTOPOE pa3paboTUNKy ClIeAyeT N3MEHUTD.
ITponomkast pa3pabOTKy MOAENN CUCTEMBI YIPaBICHUSI 0aHKOMATOM, TIOCTPOUM JUIsl HEE TuarpaMMmy xomnonenmog. C 31oi
LENTBI0 N3MEHUM UM TMarpaMMBl, TIPEUIOKEHHOE 7o yMouaHuio Main, Ha [Juazpamma komnonenmos ATM, a nist
MEePBOro 00aBICHHOTO KoMnoHenma 3amanuMm umst MainATM.exe (puc. 12.1).
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Puc. 12.1. /luarpamma KOMIIOHEHTOB Tocie q00aBicHus koMnoHeHTa MainATM.exe

JI1 KaXJI0TO KoMNnoHeHma MOKHO OTIPEIeNIUTh Pa3InIHbIe CBOIICTBA, TaKHe KaK CTEPEOTHII, A3bIK NPOSPAMMUPOBAHUS,
JIeKIapaluu, peaan3yeMble Kiaaccel. PegakTupoBaHue 3THX CBOMCTB AJIS IPOU3BOJIBHOTO KOMHOHEHMA OCYIIECTBIISIETCS C
MTOMOIIIBIO JMAJIOrOBOTO OKHA crenupuKauu cBocTs (puc. 12.2).

Eumpunent Specification for MainATM ed 4

General | Detail | Realizes | Files |

M arne: IMainﬁ.TM.EHE

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

Documentation:

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

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

Puc. 12.2. [InanoroBoe okHO crienupuKanny cBOHCTB koMrroneHTa MainATM.exe

B wactrocTH, st komnonenma MainATM.exe MoxHO BeIOpath crepeotunt <<EXE>> u3 npeamaraeMoro BIOKEHHOTO
CIIHCKA, TOCKOJIBKY IPUMEHUTEINIBLHO K pa3pabaThiBaeMOil MOIENH IPEIIoIaraeTcs pealn3auus 3TOr0 KOMROHEeHma B
¢dopme ucnoaUMOTO (aiina. [Tpu 3Tom Ha Brinaake Realizes (Peanusyer) comepxkarcs Bce KIaCChl, BKIFOYast H aKTEPOB,
KOTOpBIE HA JJAHHBIH MOMEHT IPUCYTCTBYIOT B Mozenu (puc. 12.3). Cienyer 3aMeTHTh, YTO KIAacChl OYAyT MOKa3aHbI B TOM
OKHE TOJIbKO TIpu BbIOpanHOM cBoiictBe Show all classes (IToka3ats Bce Kinaccsr).



Eumpunent Specification for MainA ed

Generall Detsil  Realizes | Files I

v Show all clazzes

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

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

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

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

Ilo ymonuanuto B cpene IBM Rational Rose 2003 st Bcex 100aBisieMbIX Ha iMarpaMMmy KOMHOHEHMOG B KQUeCTBE sS3bIKa
peanu3aliy UCIOIb3yETCs A3bIK aHAN3a, KOTOPBIH B MOCIEICTBUH CIEAYET U3MEHUTD Ha TOT A3bIK NPOSPAMMUPOBAHUS,
KOTOPBI penoaaraeTcs NCIoJIb30BaTh I HAMMCAHUA IPOTPaMMHOT0 Koa. B nanpHeiimem npu renepannu
MIPOTrPaMMHOTO KoJja He00X0AMMO OYyJIEeT IOMOIHNUTENIHHO BEIOPATh TE KIIACCHl, KOTOPBIE peau3yeT TOT WU

uHOU Komnonenm Monend. Ilpoepamma |BM Rational Rose 2003 monuep:xuBaeT BO3MOXXHOCTh UCTIOIB30BaHUS Pa3IMIHBIX
SI3BIKOB TIPOTPAMMHUPOBAHUS JJIsl PEaIN3aLN Pa3JInIHBIX KOMNOHEHNO8 MOJICIIH.

JloGaBiieHre OTHOILIEHNUS 3aBUCUMOCTH U PEIaKTHPOBAHHUE €r0 CBOMCTB

JlobaBneHre OTHOIICHUS 3aBUCUMOCTH Ha JUarpaMMy KOMHOHeHnO06 aHAJOTUYHO J00AaBIEHHIO COOTBETCTBYIOLIETO
OTHOUICHHS Ha AMarpaMMy BapHaHTOB MCIONb30BaHusl. [Ipojomkas pa3paboTky Mozienu 6aHKoMara, Ha

JMarpaMMy KOMHOHEHMOg TIPEIBAPUTENBHO ClIeyeT J00aBUTh BTOPOil komnonenm ¢ uMeHeM MainBank, 11 koToporo
BBIOpath crepeotrn Main Program. J{is no6aBieHust 3aBUCHMOCTH MEXAY ABYMSI KOMINOHEHMAMU HY)XHO C TIOMOLIBIO
JIEBOI KHOITKM MBIIIM HAXaTh KHOIIKY C M300pa’keHneM 3aBUCHMOCTH Ha CTICIL[aIbHON ITaHeI HHCTPYMEHTOB, OTITYCTHTh
JIEBYIO KHOIIKY MBIIIH, IETKHYTh JIEBOW KHOIMKON MBIIIN Ha U300paKEHUU UCXOJHOTO KOMNOHEHNA HA TUarpaMMe U
OTIYCTHTH €€ Ha N300pakeHNH LIeTIeBOTO KOMNOHenma. B pe3yibrare 3TUX NEHCTBUI Ha HarpaMMe MOSBUTCS
n300pakeHre OTHOIICHHUS 3aBUCUMOCTH B ()OpMeE IMMyHKTUPHOU JIMHUH CO CTPEJIKOM, COeANHSIONIeH 1Ba

BBIOPAHHBIX KOMHOHEHMA.

[IprMeHUTENBHO K ANarpaMMe KOMIOHeHmMOo8 MO OaHKOMaTa PaCCMOTPEHHBIM CIIOCOOOM CIeLyeT

JI00aBUTH OmMHOUEeHUEe 3aBUCAMOCTH OT Komnonenma ¢ nmerem MainATM.exe k komnonenmy ¢ umenem MainBank.
B oonosnnenue x 3ToMy 17151 HATJISITHOCTH MOYKHO yKa3aTh B (pOpMe NPUMEUYaHHUH T€ KIIacChl MOJIEIH, KOTOPbIE
TIpeATIoJaraeTcs peain30BaTh B JaHHBIX Komnonenma X (puc. 12.4).
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Puc. 12.4. /lnarpaMmma KOMIIOHEHTOB II0CJIe J00aBICHHS OTHOIICHHS 3aBUCUMOCTH MEX Iy KoMInoHeHTaMu MainATM.exe u
MainBank

Crnenyer 3aMeTUTh, YTO omHouieHue 3aBucumoctu B cpeae IBM Rational Rose 2003 He uMeeT COOCTBEHHOTO OKHA
cneuudukanyu cBoiicts. IMEHHO 1o 3Toi npuunHe creluduIpoBaTh CBOCTBA JAHHOTO OTHOIICHUS, TAKHE KaK UMl 1
CTEPEOTHUII, MOXKHO TOJILKO C IIOMOIIBIO TEKCTOBOM 00JIaCTH, YTO HEJIb3s IIPU3HATH YIOOHBIM C MPAKTHYECKOH TOUKU
3peHHUs.

OxoHYaTeIIbHOE MOCTPOCHHUC AUArpaMMbl KOMIIOHCHTOB MOJCIIN OankoMara

,ZIJ'ISI 3aBCPUICHUA MOCTPOCHUA JUArpaMMbl KOMNOHeHmMOo8 pacCMaTpuBacMoOro npumMepa CJIeayeT OolnMCaHHbIM BBIIIE
CIrocoooM I[O6aBI/ITI) OCTaBIIMECS KomMnoHeHmsl U 3aBUCUMOCTU. C 3TO# LCIIBIO CJIEAYET BBINIOJIHUTL CICAYIOINUC JIeHUCTBHS:

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

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

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

nmeneM YcrpolictBa bankomara.

5. JoGaButh 3asucumocms ot komnonenma ¢ nmeneM Kinasuarypa bankomara k komnonenmy ¢ uMeHeM Y cTpoiicTBa
bankomara.

6. Jo6aButh 3asucumocms oT komnonenma ¢ nmeHeM IlpuaTep bankoMaTa K komnonenmy ¢ UMeHEM Y CTPOHCTBA
bankomara.

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

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

nMmeneMm YctporicrBa bankomara.

IToctpoeHnas TakuM 00pa3oM ouazpamma KomMnoHenmog 0yIneT UMeTh ciieaytomuii Bux (puc. 12.5).
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Puc. 12.5. OxoH4aTenbHBIA BUA JHarpaMMbl KOMIIOHEHTOB pa3pabaTeiBaeMON MO YIPaBICHUS

CrietyeT 3aMeTHTb, YTO PAa3INYHbIe IpadUUECKUe crepeomunsl KOMHOHeHnO8 He OKa3bIBAIOT BIMSHUS HA 0COOCHHOCTH
reHepaluy IporpaMMHOro koja. ITostomy mpu pazpaboTke auarpaMMBbl KOMHOHEHIO08 IPUCYTCTBYET HEKOTOpast
HEOJIHO3HAYHOCTh BEIOOPA COOTBETCTBYIOIIUX CIMEPeomunos, CBI3aHHasl ¢ 0COOCHHOCTAMHU IPeoIaraeMoi peaau3anuu
MIPOTrPaMMHOTO TIpHiIokeHus. [Ipu paboTe ¢ quarpaMMoi KomMnoHenmo8 MOXKHO TaKKe CO3/1aBaTh IMAKEThl U pa3MeNIaTh B
HUX KOMNOHEeHMbl, U3MEHSTh MX CHeNN(HUKAIUIO X OTHOIIECHHUS 3aBUCHMOCTH MEXIY Pa3IMUHBIMU 3JIEMEHTaMH
JrarpaMMsl. BBIOTHUTE 5TH AEHCTBUS MpeJIaracTcsl YUTATESIM CAMOCTOSATEBHO B KaUeCTBE YIPasKHEHUS.

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

OcobeHHocTH pa3paboTKM TuarpaMMbl pa3BepTeiBaHus B cpene IBM Rational Rose 2003

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

AKTHBH3AIMS OUazpammyl pa3eepmuléaiusi MOXKET OBITH BBITIOJHEHA OJJHAM U3 CJIETYIOIIMX CIIOCOOO0B:

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

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

Tabnuua 13.1. HasHayeHne KHOMOK crnewunanbHOM NaHe M MHCTPYMEHTOB ANarpamMmmbl pa3BepTbiBaHUA

HasHaueHue KHOMKKU
Fpaduueckoe Bcnabisatowasn



M306pa)KEHVIe noAacKaska

[;: Selection Tool MpeBpalyaeT n3obparkeHne Kypcopa B popmy CTpesikM A8 nocneaytouero
BblAe/IEHMA 3/IEMEHTOB Ha AMarpamme

ARE Text Box Job6aBnseT Ha guarpaMmy TEKCTOBYIO 061acTb
= Note Job6asnseT Ha Anarpammy npumevaHue

- Anchor Note to Item  [Jo6aBnsAeT Ha guarpammy CBA3b NPMMEYAHUA C COOTBETCTBYIOLWMM
rpaduyeckum aiemeHTOM guarpammol

'l Processor [obasnseT Ha guarpammy npoyeccop
- Connection JobasnseT Ha AMarpammy OTHOLIEHWE COeaUHEHMUA
] Device Job6asnseT Ha guarpammy ycmpolicmeo

Kak BHIHO 13 3TOM TaOJUIIBL, IO YMOIYaHHUIO HA TAHEIM HHCTPYMEHTOB IIPUCYTCTBYIOT BCE rpaMUeCKUe SIEMEHTHI U3
PAacCMOTPEHHBIX paHee 3IEMEHTOB OUAePAMMbL PA38EPMbIEAHUsA, IOITOMY U3MEHSTh CIICLHANbHYIO [IaHEeIb HeT
HeoOxoauMocT. PaboTa ¢ tuarpaMmoil pa3BepThIBaHUSA COCTOUT B CO3IaHUH NPOYeccopos 1 yCmpouicme, uX
cneuuQuKaiy, yCTaHOBICHHN CBA3eH MEXKIY HUMH, a TaKKe T00aBJICHUH U CelU(pHKALUH POLIECCOB.

Jlob6aBieHne y3ia Ha AUarpaMMy pa3BepTHIBaHUS M PEAAKTHPOBAHHE €TO CBOMCTB

Juist no0aBeHUs y371a Ha AUArpaMMy Pa3BePTHIBAHUS HYXKHO C TIOMOIIBIO JICBOM KHOITKU MBIIIH HAXATh KHOTIKY C
n300paKEHHEM ITUKTOrPaMMBbI TpeOyemMoro y3ia ( npoyeccopa Wi ycmpoticmea ) Ha CrielUaIbHOM aHeI HHCTPYMEHTOB,
OTITYCTHThH JIEBYIO KHOIKY MBIIIN U IIEIKHYTh JICBOI KHOMKOM MBIIIK HA CBOOOHOM MeCTe pabodero JucTa AUarpaMmebl.
JlobaBuTh npoyeccop Ha AUarpaMmy pa3BepTHIBAHHUS MOYKHO TAKKE C

MTOMOIIIBIO Onepayuu TIABHOTO Mmenio: T00lS — Create ~" Processor wi ¢

TIOMOILIBIO Onepayuu KOHTEKCTHOTO Menio: New ~ 7 Processor, IpeBapuTenbHO

BBIJICIIHB npedcmagienue pa3BepThIBAHUS B Opay3epe MpoekTa. AHAIOrUYHO J00ABUTh YCMpOUCME0 HA TUArPAMMy MOYXKHO
TAKKE C TIOMOILBIO Onepayuu rIaBHoro menio: Tools — Create ~—* Device w ¢

TIOMOIIBIO Onepayu KOHTEKCTHOTro merio: New ~ Device, IpeBapuTe/bHO BBIICIHB npedcmagieniie pasBepThIBAHUS B
Opaysepe mpoekra.

B pesynbrarte STHX ASHCTBHIA HA qUarpaMMe pa3BepTHIBAHHS MOSBUTCS H300pakeHUE y3/1a TPeOyeMOoro THIIa ¢ MapKepaMu
HU3MEHCHHS €r0 FTEOMETPUYCCKUX Pa3MEPOB U MPEIJIOKESHHBIM CPEIOi MMEHEM [0 YMOTYaHHIO, KOTOPOE Pa3paboTUnKy
crenyer u3MeHuTs. [Ipu 9TOM cieayer uMeTh B BUIy, uTo B cpeae |BM Rational Rose 2003 o mpoiieccopoM MOHUMAETCst
PECYPCOCMKHIA y3e1, a TIO yCHpPOUCHE0M - HEPECYPCOCMKUH y3er.

IIpomomxkast pa3paboTKy MOJIEIH CUCTEMBI YIIpaBJieHHs: 0aHKOMATOM, TIOCTPOMM /I Hee iMarpammy pasBepTbiBaHus. C
9TOM LIENIbIO B KAYECTBE NIEPBOTO V3.7a BEIOEPEM THII npoyeccop W 3a1anuM eMy uMs bankomar Nel, niig xotoporo B ¢popme
HOpUMEYaHIUsI YKaKeM nomeuennoe snavenue. {aopec = yn. Canosas, 1.5}. DT0 sHauenue CIyRUT [T CeNnpUKann
KOHKPETHOT'O aJjpeca OJJHOTO U3 OaHKOMAaTOB cucTeMsbl (puc. 13.1).

JlaGoparopHas pabora 22. OCOOEHHOCTH I'€HEPALIMH IIPOrPAMMHOTO KOJIa.
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Puc. 13.1. Ilnarpamma pa3BepTbiBaHus mociie n06aBienus y3na bankomar Ne 1

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

EYProcessor Specification for 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. [lnanoroBoe okHO crienuuKanny cBoicTs y3na bankomar Ne 1

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



Prucessur Specification for BaHk d |

General  Detai

Characterizgtics:

Proceszses:

| Mame | Priority I
[H M inATH

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

| QF. I Cancel | Apply | Browze - Help

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

XapakTepuCTHKH npoyeccopd, TAKUe Kak ero Ovicmpodeticmeue N1 00beM ONEpaTUBHON ITAMSATH, MOTYT OBITh 3aIIHICAHBI B
(dopme TekcTa B MHOTOCTpaHHYHOE nojte ¢ umeneM Characteristics. B noze Processes (ITporiecchl) MOXHO 3a1aTh
HEKOTOPBIN MpOIIecc, KOTOPHIH MpeIosaraeTcs pealn3oBaTh Ha JaHHOM npoyeccope. C 3TOH 1eTbI0 HEOOXOAMMO
BBITTOJTHUTH OTIEPAIMIO KOHTEKCTHOTO MeHio INsert (BcTaBuTh) M BBECTH TEKCT MMEHHM Tporiecca. Jlamee MOKHO

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

I[Ipu HATIMYUK Y nPoyeccopa HECKOIBKHX MPOLIECCOB MOXKET OBITh JOMOJIHUTEILHO ONpe/IeieHa
HPOLIEAYPA NIAHUPOSAHUs VX BBITOMHEHUS. 1 creluKatiy MpoLeaypbl nIdHUPOSAHUS RPOYeccopa MOTYT OBITh
MCIIONB30BaHbI CIeYIOIe BapuaHThl BeIOopa B rpymme Scheduling:

° Preemptive (C mpuoputeTom) - onpeaessietT Ipoueaypy nIaHUposans, TP KOTOPOH MPOIECC ¢ OOIBIITNM
IIPUOPUTETOM OYyJeT UMETh IPEUMYIIIECTBO MPHU HCIIOJIB30BAaHUU PECYPCOB npoyeccopa 0 CPaBHEHUIO C

MCHEC npuopumemHvlMu npoyeccamu.

) Non preemptive (be3 npuopureTa) - onpeaenseT Npoueaypy nIAHUpo8anusi, TIPU KOTOPOIl BCe npuopumentvl
npoyeccos UrHOpUpYIOTCs. [Ipr 3TOM Tekymuii mporece BBIMOTHASTCS 0 CBOETO 3aBEPIICHHUS, ITOCTIE YeT0 MOXKET OBITh
HA4yaTo BBINOJIHEHUE CIIEIYIOUIETO Mpolecca.

) Cyclic (luknuueckuii) - onpeaenseT npoLueaypy niaHupoganus, P KOTOPOI npuopumentvl Rpoyeccos Takxe
UTHOPUPYIOTCS. Bee mpoliecchl BRIMOTHAIOTCS UKIMISCKH M0 KPYTY, IIPH 3TOM KaXKJJOMY U3 HUX BBIICIACTCS
(uKCUpOBaHHOE BPeMsI Ha BBITIOJTHEHUE, IO MPOIIECCTBHH KOTOPOTO YIIPaBJICHHUE MEPEIaeTCs CICIYOIEMY IPOIecCy.

. Executive (McnoaHUTENbHBIN) - ONPEaEIISIeT MPOLEAYPY NIAHUPOSAHUS, U KOTOPOH CYIIECTBYET HEKOTOPBIN
QITOPHUTM, MPETHA3HAYCHHBIH IS YIIPABICHUS OTICIEHBIMU POLIECCAMU.

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

st oroOpaxkeHust nH(GOpMALIKK O POLIEccax, BHITOIHIEMbIX Ha OTICIbHBIX HPOYeccopax, MPeACTaBICHHBIX Ha AUarpaMme
pa3BepThIBaHUs, CJEAYET BBITOJIHUTH ONEpaIni0 KOHTeKcTHOTO Menio Show Processes (ITokasats npoueccsr). st
0TOOpaXkeH!sI UHPOPMAIIAHU O TIPOLEAYPE NIAHUPOBAHUS. OMOEIbHBIX NPOYECcCcO8 Ha BRIOPAHHOM npoyeccope CIeAyeT
BBIMOJIHUTH OTEpaIuio KouTekcTHOro mernio Show Scheduling (TTokasats miaHupoBaHuUE).

IIponomkas pa3paboTKy duazpammsl pazeepmoiéanus I MOACTH OaHKOMAaTa, CIeAyeT JOOaBUTh
BTOPOii yzen Tuna ycmpoticmeo ( Device ) ¢ umenem Cemb, 17isi KOTOPOTO 3aJ1aTh CTEPEOTHI <<3aKpbiTasi cemv>>. [Ipu
9TOM JIJIsl 33JJaHKsI CTCPEOTHUIIA CIIEYET BBECTH €r0 TEKCT 0€3 YITIOBBIX KaBBIYCK B CTPOKY ¢ UMEHeM Stereotype.

Just yempoticmea Habop pelaKTHPYEMbIX CBOMCTB MEHBIIIE, TOITOMY JIJIS HETO ¢ HOMOIIIBIO COOTBETCTBYIOIIETO OKHA
crenn(UKAIue CBOMICTB MOYKHO OIIPEAEIIUTh: UMS, CTEPEOTHII, JOKYMEHTALNIO M XapaKTepucTHKY (puc. 13.4). Orot dpakt
COTJIACYETCsI C ONPENICIICHUEM YCIPOIiC8a 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(uKanuy cBOUCTB ycrpoiictBa CeTh, OTKpbITOE Ha BKiaake Detail (IToxpoOHO)
JlabopaTopHas pa6oTa 23. OcoOEeHHOCTH TeHEPAIIHH TPOrPAMMHOTO KOJIa.

Jst Monenyn o0paboTKH 3aKa30B CTEHEPUPYHTE MPOTPaMMHBIN KOf Ha si3bIke C++.
Omanol 6b1NONHEHUA YRPAIICHEHUA
BBoa TeJs NakeTOB HA AMATrPaAMMY KOMIIOHEHTOB CHCTEMbI

1. Otkpoiite TuarpaMMy KOMIIOHEHTOB crcTeMbl (System). Beibepute B Opay3epe makeT komrnoneHToB Entities: remno
nakera Order. Ileperamute Teno makera Order Ha TuarpaMMy KOMIIOHEHTOB CHCTEMBI.

2. [ToBropuTe 1. 1 s CleayOMMUX KOMIOHEHTOB (cM. puc.11.1):

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

IIpoBepka moxenn Rose
Bei6epute B MeHto Tools > Check Model. TIpoananu3supyiite n ncrnpaBbTe Bce HallICHHBIE OMIMOKK B OKHE XKypHaJa.

Oo0HapykeHMe HapyLIeHUH MPaBUJI 10CTyNA


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 AuarpaMmy KiaccoB Mojenu (Main) B morumueckom npezacraienuu (Logical view) moxenu. Beioepure
B MeHro Report > Show Access Violations. TIpoananu3upyiiTe v HCTIPaBbTE BCE HAPYIIICHHUS MPABHJI JOCTYIIa, TOKA3aHHbBIC B
COOTBETCTBYIOIIEM THATIOTOBOM OKHE.

Puc.11.1. [luarpamma KOMIIOHEHTOB cucTeMbl Order

YcranoBka si3pika C++

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

Ha3nayeHue KOMIIOHEHTAM CHCTEMBI SI3bIKA reHepanvu nporpaMmmMHoOro xKoaa

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

Ha3nauyeHnue cBOMCTB reHepanuy NPOrpaMMHOr0 Koaa

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

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

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

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



T'enepanust nporpamMmmuoro koga C++

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

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

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

Lens paboTel — HaydUTHCS pa3pabaTeiBaTh MOJAEIN MOTOKA pabOT; MOHSITH MECTO AAHHON MOAENHU IIPU ONpENeICHUN
(byHKIMI pa3pabaThiBaeMOll CHCTEMBI Ha Talle OINpeAeIeHus TpeOOBaHUH K CHCTEME.
Ceroans TpyaHO HAMTH KHUI'Y MM CTATbIO, NOCBALEHHY K TEXHOJIOIMMH CO3JaHUd DOILIIHMX

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

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

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

Hoebie MM
Mpouscc "
P ApoMaMibl

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

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

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

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

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

[peACcKa3yeMoro BpeMeHHOro rpauka H OroKera.

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

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



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

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

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

Heiicreua npu seimonuennu Rational Unified Process ympasasiiorces npenexentamn. [oxstus
NpeugcacHTOB U CLUEHAaPHA Y IPaBJIAOT TEXHOIOIHYCCKHM MaplupyToM OT A€JI0BOI0 MOAC/IIHPOBAHK A
H '1‘peﬁoﬁatmﬁ a0 HCl]hI'l'aHHi’Jl., H 00ecre4YrBaloT CBA3aHHEIE H ,LlOC'l'yl]HhIe A1 aHaJIM3a h-‘lapLL[py'l'bI
pazpaboTKH U IOCTABKH CHCTEMEL

Rational Unified Process nojaepxiBaer 00beKTHO-OPHEHTHPOBAHAYI0 TeEXHAT0rHi0. Hekoropoie
U3 Mozeleil ABIATcs 00beKTHO-OPUEHTHPOBAHHBIMIA MOJEIISIMHU, KOTOpLIe 0a3HpyloTcs Ha
HOHATHSX OOBEKTOB, KIIACCOB U 3aBUCHMOCTEH MEKAY HUMH. DTH MOJEIH, 0A00HO MHOIHM JPYTHM
TEeXHHYECKUM HCKYCCTBEHHEIM 00bekTaMm (apredaxram), HCIONIL3YIOT YHU(HIMPOBAHHLIH A3BIK
mozenmposanus (UML) kak oduryto cHetemy 0003Ha4YEHHI.

Rational Unified Process nojaep:xiBacT KOMIIOHeHTHO-OPHEHTHP 0BAHHO € MPOTrPAMMHP OBAHHE.
KOMIIOHEHTBI - 3TO HETPUBHAJIBHEIE MOIYIIH HIIH [10JICUCTEMbI, KOTOPbIE BBIIOIHAIOT KOHKPETHYIO
(YHKIMIO M MOT'YT ObITh CMOHTHPOBaHbI B CTPOIO OMEPHYEHHOH apXUTEKTYpe, CIEeUUaTIbHOH 1K
HEKOTOPOH 00LIe10CTYIIHOM HH(pacTpyKrype KoMmroneHTos, Tina Internet, CORBA, COM/DCOM,
JJIA KOTOPBIX MOABIACTCA HHAYCTPHA MHOIOKPATHO HCITOJL3YEMbIX KOMITOHCHTOB.

Rational Unified Process — 310 npouecc ¢ nepecTpanBaeMoii kondurypanueii. Hukaxoi
OOUHOYUNBIIL RPOWECC HE ROOXO0UM JJist 6CeX CJIyUaAes pa3padon Ku npozpammnozoe obecneue .
Rational Unified Process yaoBinerBopsieT W MajleHbKHE I'PYHIIbl pa3padoT4HKOB U OoNbIIHe
opranusauuu. Rational Unified Process 0cHOBaH HA NPOCTOI H KOPPEKTHOI apXHTEKTYpe, KoTopast
obecrieyrBaeT OOIIHOCTL JUIA ceMeHcTBa NPOLECCOB, H BCE K& MOMKET ObITh U3MEHEHa pajiu
HPHCIIOCOOIEHUS K KOHKPETHBIM cHTYyal M. OH COAEPIKUT PEKOMEH 1aLlHH 110 KOH(QUIYPHPOBAHHIO
npouecca 1 YAORIETBOPEH U NOTPeOHOCTEH NaHHOH OpralH3aliHH.

Rational Unified Process noouipsier 00beKTHBHO OCYLIECTBIsAEMOE YHPaBJIeHHe KaueCTBOM.
OLICH_I{a KadecTBa BCCX ,Llel‘j]C'l'BHi:l H HX y‘-laC'l'HHlCOB., Lbopmupyemaﬂ B l]pOLleCCC., HCI]OJleyeT
00bEKTHBHEIE U3MEPEHHs U KPUTEPHH.

Rational Unified Process nopjiepkuBaercsi HHCTPYMEHTAJABHBIMH CPeACTBAMH, KOTOPbIE
aBTOMAaTH3UPYIOT OOJBIIMHCTBO JAHCTBUIT Iponecca. UHCTpyMeHTallbHBIE CPEICTBA HCHONIb3YIOTCS
JUIL CO37aHHsi ¥ OOCIY)KMBAHUSL pasiIM4HbIX apredakToB npouecca pa3paboTKH MPOrPaMMHOIO
obecriedeHusi: BU3yallbHOr0 MOJCIHPOBAHHsl, IIPOrPAaMMHPOBAHUS, UCIIBITAHKI U Tak aasiee. OHu
HEOLICHUMbI B MOJJAEPIKKE BCeH OyXralTepuu, CBS3aHHOH C yNpaBICHHEM H3MEHEHHUSIMH H
ylpasjieHHeM KOHQUIypalueii, KOTOPbIMH CONPOBOIKAACTCS KayK/1as UTepaLius.



0. Hacrpoiika cpenst pazpadotku (Enviroment).

B~ Disciplines

8 Business Madeling
B Reqguirements

B Analysis & Design
) Implementation

A Test
A Deployment

-l Project Managerment
- Erwiranment

Puc. Jucuumnuuer RUP

B Configuration & Change Management

Jlrob6as aucruinaa RUP BrirouaroT B ce0s Bce 2JICMEHTHI OMKCaHus OM3HEC mporiecca:

LeTH;
KOHLIETILINH;
MTOTOK paboT;

pEeKOMEHAAINHY;

OIMCaHUE BUIIOB EATCIBHOCTH;
onucanue apTedakTos;

Ia0JIOHBI JAOKYMCHTOB.

Tabnmna.1.1.- Dramsr padot mo RUP, momenu n nuarpammer UML B Rational Rose

Jtan pabot no Moaenn Onarpammbl MpumeyaHma
RUP umML
busHec busHec npoueccol Use case Mogaenb oTobparkaeT npoLeccol,
MoZennpoBaHue (business use case diagram nognerkalime aBTomaTMsaumum, CBAsm
(Business model) MeXxAay npoLeccamu, Lenu, Kotopble
Modeling) OHM NOAAEPHKUBAIOT, CYyOHEKTOB U
06BHEKTOB, B3aMMOAENCTBYIOLLMX C
bU3HEC NpoL,Eeccamm U ABNAIOLLNXCA
BHELHWMM MO OTHOLIEHMIO K HUM,
Hanpumep KAMeHTaMu u
napTHepamun. Mogenb ucnonbayetca
\01A onpeaeneHuns Lenein cuctembl 1
pa3bueHunsa cuctembl Ha
noacuctembl. Kaxkgomy 6usHec
npoLieccy CTaBUTCA B COOTBETCTBME
noacuctema
OnucaHue busHec Activity Mopenb oTobpaxkaeT NOTOK paboT
npoLeccos diagram no 6usHec npoueccy. Mogenb
(business object MCnonb3yeTcs Ans onpeaeneHuns
model RUP 2002 Mmoaynen nogcmuctem U Ux GyHKLUN.
nan business
analysis model
RUP 2003)




OnucaHue 6usHec

Class diagram,

Mogaenb oTobparkaeT CyLHOCTH

nnu business analysis
model RUP 2003)

cywHocTen (business Use case peanbHoro mupa (business entity), ux

object model RUP diagram aTpPUbYTLI. MoAenb Ucnoab3yeTca s

2002 unwm business bopmmpoBaHna anbbomoB BXOAHbIX U

analysis model RUP BbIXOAHbIX POPM CUCTEMBI,

2003) NPOEKTUPOBAaHWUA NOJIb30BATENbCKOrO
nHTepdeiica, 6a3 AaHHbIX, K1accosB,
peanunsywmx GyHKUUK

OnucaHue IActivity Mogaenb oTobpakaeT cocTosHMA

COCTOAHMNA BU3HEC diagram, CYLLLHOCTU peanbHOro mmpa.

cywHocTu (business Statechartdi Mogaenb ncnonbsyetca ana

object model RUP 2002 fagram. onpeneneHna CKPbITbIX aTpMbyToB BU3HEC

CYLLHOCTEN M Npu
onpeaeneHnn pyHKUMIA cCUCTEMBI.

Ponu n
aBTOMaTU3Npyemble
BMAbI

\neaTenbHoCTU
(business object
model RUP 2002 nau
business analysis
model RUP 2003)

Class diagram, Use
case diagram

Mogaenb oTobparkaeT posu v ux
aBTOMaTM3Mpyemble BUAbI
ineatenbHocTU. Mogenb Ucnosb3yeTcs
npu onpegeneHnn GyHKUUA CUCTEMDI

CTpyKTypa
npegnpuaTus
(business object
model RUP 2002 naun
business analysis
model RUP 2003)

Class diagram, Use
case diagram

Mogenb oTobpakaeT CTPYKTYpy
QBTOMATU3NPYEMOro NpeanpuaTus.
Mogenb ucnonbyetca Ans onpepeneHuns
GYHKUMI cucTembl

busHec npasuna

Class diagram,

Mogenb oTobparkaeT orpaHuyeHus,

(Requirements)

Activity HaKnaapblBaemble Ha BU3HEC npoLeccs.
diagram Mogenb ncnonbsyertca ans onpegeneHus
npasua cucTembl
OnpegeneHune DYHKLMM cucTeMbI Use case Mogenb oTobparkaeT GyHKUUM
TpeboBaHuin (Use case model) diagram cucTembl

SKpaHHble GopMbl

Class diagram

Mogenb oTobpakaeT 3KpaHHble
bopMbl cUCTEMBI

CueHapun paboTbl Activity Mogenb oTobparkaeT cueHapum
nosb3oBaTens ¢ diagram paboTbl N0/AIb30BATENA C CUCTEMOW
cuctemon
IAHaNN3 1 Mogaenb Deployment Mogaenb oTobparkaeT TeXHUYecKue
NPOEKTUPOBaHUE pasmeLeHns diagram cpeacTBa W, pasMELLEHHble Ha  HUX,
(Analysis & Design) (Deployment nporpamMmmHble  cpeacTBa  CUCTEMbl U
model) npouyne NporpamMmmHble cpeacTsa

Mopenb AaHHbIX

(Data modal)

Class diagram

Mogenb oTobparkaeT NOrMYeckyto 1
dM3NYECKYIO CTPYKTYPY LAHHbIX.




Mopgenb aHanmsa
(Analysis modal)

Class diagram

Mogaenb onucbiBaeT peannsaumio
TpeboBaHWUI U CYKAUT abCcTpakumeln gna
MO4EeNN NPOEKTUPOBaHMA

Moaenb Class diagram, Mogaenb onucbiBaeT peannsaunio
NPOeKTMpOBaHMWA Sequence TpeboBaHuWIi U cnyuT abcTpakuunen
(Design modal) diagram, Activity MoZenu peanmsaummn n UCXO4HOro Koaa
diagram,
Collaboration
diagram
Peannsayma Mopgenb Component Mogaenb oTobpaskaeT nogcucTemsl u
(Implementation) peanusaumm diagram KOMMOHEHTbI, N3 KOTOPbIX OHU

(Implementation
model)

COCTOAT

TecTupoBaHue Mopgenb Class diagram, Mopenb oTobpaxKaeT KOHTPOIbHbIE
(Test) TecTMpoBaHuA Activity npvmepbl, TECTbI,
(Test suite) diagram nocnenoBaTeNlbHOCTb BbIMO/IHEHWA TECTOB,
0XKMAaemble U NOJlyYeHHble pe3ybTaTbl
TecToB
PasmeweHne Mogaenb Deployment Mogaenb oTobpaskaeT TeXHUYecKue
(Deployment) pasmeLlleHnn diagram CpeacTBa M pasMeLLeHHble Ha HUX
(Deployment NporpaMmHble CPeACTBa CUCTEMbI M Npoymne
model) nporpaMmHble CpeacTsa

OCHOBHBIE ITIOHATHSI

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

H UX CBSI3H) npeacraplicHa Ha CXEMC BHHU3Y.

2

—>

<> <>

O6o6wsHua cyErerTor / \
0606 WBHWS NpeysSasHTOR
ACCOUHAUNA Q O
fenosoil cybeerT o
«EKNIOMESTY, © ‘~\«pacumpns~r»

&%
- 5

S N

fenosoi npeusasHT

@ AccoumMaumn Q

Aenoron
<7

paboTHuK

ObobupeHwe O6obusHHe

N

Q

AftributeN ame:AttributeType = initval

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

OGwaanHaHNS

Mogans genogux
NPSUSASHTOR
¥
o
Owarpamma
NpauUsSaSHTOR

Ouarpamma
ABHCTEMA

o P
e
o T
Moganes 4snosux
obwerTor

‘,.o-"n»
.h~‘ ’0
Paanwnzaums
ASNOFOTO NPSUSASHTA

OprasnzauMoHHEN
MOQYNE

Aesnoras ] - T
cpuvoon TH
Awnarpamma Ownarpamma Ownarpamma Ouarpamma
(ELT] COTPYAHWYECTRA NOCNSAOFATENLHOCTH  COCTORHMA
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cTaHaapTHbIM 06o3Hauermem B Rational Unified Process



Jenosoe mopenuposanue B Rational Unified Process paccmarpusaer 1ei1oBy10 cepy ¢ JAByX TOYEK
3peHHs: BHeNIHeH (4T 0JIe3HOro AeiaeT AesioBas chepa U CBOUX KOHTPAreHTOB —MO/IeJIb 1eJI0BBIX
NpeneIenToB) H BHVTPeHHeH (Kak Je/10oBas c)epa 310 JEIAeT C I03ULHI BHYTPEHHEI0 YCTPOHCTBA U
(YHKIHOHUPOBAHHA — MOJAEJdb JeJOBBLIX 00bekToB). Ha winiocTpaiun 3THM MOJEISAM OTBEIEHD,
COOTBETCTBECHO, BEPXHAA U HIKHASA YACTH.

PaccMoTpHM HEKOTOPBIE H3 NOHATHI 1€10BOI0 MOJEIHPOBAHHA Dosee noApoOHO.

Mojaeib ae10BbIX npeueacHTon

,%_Q Mojae/1b 1eJI0BBIX MpeleleHTOR - MO/IC/b, KOTOPast OIIHCLIBACT [POLECCHI

é’ E J1e710BOH cepbl U MX B3aMMO/EHCTBUE ¢ BHELIHEH Cpe/1oi, Hatpumep, ¢
3aKa34MKaMH H [1apTHEPAMH.

OcHoBHas LeJIb CO31aHHA MOIEIH JAEI0BBIX IMPELEIeHTOB COCTOUT B TOM, YTOObLI OMHCATh, KaK
HCIOJIb3YeTCs JenoBas cepa 3akazduKaMu 1 napraepaMi. [Tpu arom MoryT ObITE N0Ka3aHbL 1CHCTBH,
KOTOPEBIC HCNIOCPEACTECHHO KaCcarOTC 3aKa34HKa UK [IapTHEPA, a TAKKE AeicTeud 1o [NOACPIKKE HITH
YIPaBJICHUIO 3a/1a4aMH, KOTOPbIE KOCBEHHO KacaloTcs BHEIIHEH CTOPOHDI jIela.

Monene onuckIBaeT AeI0oByI0 chepy B TEPMHUHAX JEI0BLIX CYOLEKTOB U [1E/10BbIX MPELEASHTOB,

JenoBoi cydberT
JexoBoil cy0beKT NPEACTABISET POJib, KOTOPYIO KTO-TO MM YTO-TO
Urpaer B ICJI0BOH cpese.
Henosoii cyObeKT MMEET HMS.

UTo0b! NOHATH 1EJb ACATENLHOCTH, Bhl JO/KHEI 3HATL KTO B3aUMOJEHCTBYET € A€10BOH cepoi; To
€CTh, KTO pasMellaeT 3arnpochkl MK 3aHHTEPECOBAH B IMOJYYEHHH oTBeTa. PaziuyHble THIIbI
«B3AHMOJCHCTBYIOIMX CYOBEKTOBY NPEACTABIAKOTCA KAK 1€JI0BBIE CYOBEKTHI

TepmuH «cyOBeKT O3HAYAET POJib, KOTOPYIO HIPAET KTO-TO HJIH YTO-TO IIPH B3aUMOJICHCTBHH B J1€/10BOH
cpene. Huke nepeduciiens! THILL [10JIL30BATENIEH, KOTOPLIE MOTEHLIHAILHO MOI'YT ObITh 1€10BBIMH
cyObeKTaMH:

B 3aKa34yuKH

[MoctaBmku
[MTapTHeps!
[TorenunanbHble 3aKa34HKH («PBIHOKY)

Bnacrhbie opraibl

Kounnern w3 He MOJIEIMPOBAHHEIX YaCTeH AeN0BOiH cdepbl.

Yaine Bcero cyObekT COOTBETCTBYET M0JIb30BATeNM0-4en0BeKy. OaHako, ObIBAlOT CHTYALHK, KOT/1a POJib
cyOBeKTa urpaer, Hanpumep, HHGOpMaLKMOHHas cucreMa. Eciiu cereBble yClIyrd Ballero 0aHka
HACTOJILKO XOPOLUH, 4T0 Bel MoxkeTe ynpasiare OOJILLIMHCTBOM OnepauHii 0aHka ¢ NepcoHalbHOIo
KOMIBIOTEpPa U3 CBOEIO IOMELICHHS, TO Balll NPEUEIeHT, B3aUMOACHCTBY IOWHKH ¢ cyObeKTOM
«I10CTABIUMK AeHer» (0aHK), pakTHYeCKH B3aHMOAEHCTBYET ¢ MH(POPMAaLIMOHHOH CHCTEMOH.

CyObekT npeacrasisier crielu(pHIecKHii THI AeJI0BOI0 M0IL30BATENS, @ HE PealbHOro (PU3H4ECKoro
nons3osarens. Heckonbko pusnueckux noiab3osareieii 11080 cepbl MOIYT HIPAaTh OTHOCHTENLHO
HEE O/IHY U TY 3K€ POJib; TO €CTh OHU JEHCTBYIOT KaK IK3EMILISPLI OTHOTO H TOTO ke cydbekra. B o ke
BpeMs OIHH H TOT JKe CYObEKT MOXKET 1eHCTBOBATL KAK HECKOJILKO Pa3JIHYHBIX CYObEKTOB. DTO 03HA4aeT,
4TO OIHH H TOT K€ YEJIOBEK MOKET BOILIOLIATLCH B OK3EMILIAPAX Pa3IHYHLIX CYOBLEKTOB.



JesioBoii npeueaenT

IK3eMILIAP 1eJ0BOT0 NpeneJenTa - [0C/Ie10BaTe/IbHOCT ACHCTBHI,
BBIMOJHACMBIX B J€J10BO# cepe, KOTOpas NPOU3BOAUT BHAUMBII

pe3yibTat, MMEIOLLINI 3HA4YSHHE U MHMBH/IYalbHOIO CyObeKTa 1eJ10BOH

cepsl.

JesoBoi mpeneaenT onpejaenser Habop IKIEMIUIAPOB J1EI0BbIX
npeueaeHToB. [le10BoiH NpeneaeHT UMEeT M.

[Tpoueccs! aenoBoi chepb! onpeaenstorcs Kak psjl paziMuHbIX ASJ0BbIX NPEUEICHTOB, KaX/blil U3
KOTOPBIX [PE/ICTAR/IACT ONpe/ieIeHHbIH NOToK paboT B Ae10B0oii chepe. [enoBoit npeueieHT onpeesser
TO, YTO JIOJIZKHO CIIYYUThCH B J1€JIOBOH cdepe, KOrja OH BBIINOJIHEH; OH onuckiBaer pexr
nociaeaoBarciibHOCTH ,[lCﬁC’I‘BH Fl, KOTOPBIC [IPOU3BOAAT PE3YJILTAT, LICH HBIH JJI KOHKPETHOTI'O ACJIOBOIO
cyObeKTa.

C 1o4KH 3peHHs HHAHBHAYaIbHOTO CyG’bEKl‘a HEeN0BOH HpeueieHT onpeaeser FAKOHYEHHBIH [MOTOK
paboT, KOTOPLIA [POH3BEI HYKHLIC Pe3yJETaThl. JTO HOAOOHO TOMY, 4TO HA3BIBAKT «1EI0BLIM
MPOLECCOM», HO «NeIOBOH [peugaeHT» HMEeT HAMHOIO foJsiee CTPOroe OnpeieieHHe.

CoBOKyY ITHOCTB J1€JI0BBIX [IPELEIEHTOB [IPe/ICTABISIE T BCE BO3MOXKHbIE CII0CO0BI HCIOIB30BaHKs [1€/10BOI
cepbl.
Mpumep:

Korza skzemiuisap aenoporo cyonexra Ilaccaxup noAX0AUT K CTOHKE PErHCTPALIHM K 1ACCAKHPOB U
l]peJJ,'bHBJlﬂc’l' CBOH GHJICT H Gal‘a‘)ﬂ, OH [MOoChLIAECT COOSLL[@HHC jl{SeMl]Jlﬂpy 11pcuc,u,eH'1‘a
HuausuayanbHas perucrpanus. B koHue mpoueaypbl perHcTpaldyd AeJ0BOH NpeleieHT
pacrieyaraer v BhUIACT MAcCayKUPY MOCA0YHBIH TANOH W OIHY WK Oollee 0araXkHbIX KBHTAHLIHH.
HﬂCCHJKHp MOMKET CBA3LIBATHCA TOJIBKO C OJHHM jl{SeMl]Jlﬂpl)h‘I l]peue,ﬂ,eHTa I’IHﬂHBHﬂyﬂJleﬂﬂ
perucTpauus. Takum o0pa3om, MHOXKECTBEHHOCTh CBA3K pasHa [1].

1

MHAMEW AyanwHaA
Naccaxnp PErMCTPaumA

Mpwu pervcrpaumm B asponopTy MNaccaxvp B3aMmMogencTByeT ¢ npeueaeHToM MHonenayaneHasn
pPEFUCTPaLIMA.

MNpumep:

CyGbextsl [Maccaxup OusHec-kiacca U TypHCT OJMHAKOBO SBISIOTCH BHEIIHUMH OObEKTaMH
JEJI0BOI0 MPELEeIeHTa, KOTOPBIH BhINONHAeT perucrpauuto. Mx obwas posb, cMoiennpoBaHHas
nenossiM cyObektom [laccaxup, yHacien0BaHa AByMs NEPBOHA4 AIbHLIMH J1E/I0BbIMH CYObeKTaMH.
Mbl 0TOOpakaem Ty CHTYaLHIO ¢ HCIOJIBL30BAHHEM CBsi3el 0000LeHms.

Naccasknp

W

N
A

MNaccaskup

BuaHac-macca Typnet

CybbekTbl Maccakup BusHec-knacca u TypucT HacneayoT Bce atpubyTel Maccaxwmpa. Takum
oBpazom, 0ba 3TK cybBbekTa MOryT OSMCTBOBATE KaK NaccaKMpbl.



Mpumep:

C P

Moaeab JeJ10BEIX 00LEKTOB — TO oOBbeKTHaA MOJAEJb, OINHUCBLIBAKOIIANA

Mopgelib 1eJ10BBIX 00LEKTOB

—&

D j PeaIH3aLMIO ACIOBbIX IPeUSACHTOB, OHa CIYKHT adCTpaKLKel TOro, Kak
\Q"’;Q JOJ/DKHBI OBITh CBA3AHBI JICJIOBBIC PAOOTHUKH M [I€JI0BBIE CYLIHOCTH, H
KAaK OHH JI0JIKHbI COTPYAHMYATEL B 1€J10BOI cdepe.

Mojienb J1e/10BbIX 00BEKTOB ONMUCHLIBACT MPELEICHT JeI0BOI c(epbl ¢ BHYTPEHHEH TOUKH 3pPEHHS
Jenoeeix paborankos. Monens onpejaenser, KaK JIFOH, KOTOPLIe padoTaloT B 1es10B0i cdepe, 1 Bewly,
KOTOpbIe OHH 00padarTeiBalOT U HUCMOJL3YIOT (KIACChl U O0BEKTHI JeNI0BOH c(epsl), T0/UKHBI ObITh
CBA3aHbI ,.Ll,pyl‘ C ,Ll,perM, CTATHYCCKH H JHHAMHYCCKH, ‘-1'1‘061:;[ l]pOHSBCCTH MKHIaCMEIC peSy'Jlb'l‘Hl'bI.
Bce Bmecte OﬁheKTbl KJ1acCcoB MOOCIIH JOJIKHEL Gbl'l‘b CllOCOGHbI BBIIIOJITHH T BCE MPELEACHTDI ,LI,CJIOBOP'I
cepsl.

Odopmienue u 00paborka crieuualbHOro daraxa BKJIHOYACTCS B MHIAMBHU/YaIbHYIO PErHCTPALIHIO

TOJILKO B TEX CJIy4asix, KOI/Jla 1acca)Xup MMeeT Takoi Oarax U JOJDKEH HepeiTH K creluanbHOH

cToiKe 0()OpMIICHHS ClieLHaIbHOro Daraxa.

C D

MHaneMayansHan
PErMCTPAUMA
o~

«pAcWHpasTy

R ~

OdhopMnaHie
W oBpaboTia
cnauMansHono Garawa

Motok paboT npeueaerta Ocdopmnerue n o6paboTka cneunansHoro 6araxa BCTaBMeEH B NpeLeaeHT
MHavBuayanbHas permcTpaums ¢ MCNoNb30BaHUEM CBS3W pacLUMpeHus.



JesioBasi cymHocTh

Jlesi0Basi CYIIHOCTD [IPE/ICTABIISACT «BEILbY, KOTOPY 0 0OpabarbiBaeT Hin
UCIIOJIB3YET 1e/10BOH pabOTHHK.

JlenoBbie CYUWHOCTH MPEACTABISIOT «Belln», oOpadarbiBaeMble WIM UCIOIb3YEMble JEJI0BbIMH
paboTHHKAaMH NPHU BBINOJIHEHHH €JI0BOro npeueaenTa. Jlenosas cyHOCTb 4acTo NPEACTaBIsSeT 4TOo-
TO LIGHHOE /ISl HECKOJIbKHUX J€JIOBBIX MPELEJICHTOB WIH IK3EMILISAPOB NPELEICHTOB, TAaK YTO 00bEKThI
JI€JIOBOH CYIIHOCTH MOT'YT ObITh 10BOJILHO 0Tk UBYLIMMHU. BooOliie, cunraercs XopoLuei npaKTHKoi,
€CJIM J1e10Bast CYLHOCTb HE COASPKHUT HUKAKOi HH(pOPMALIMK O TOM, KaK U /U1 KOr0 OHA HCIIOJIb3Y eTCS.

Kak npasuio, je10Bas Cy LHOCTb NPEACTABISACT JOKYMEHT WIIH CYILECTBEHHYIO YacTh u3aenus. Muoraa
OHa MPEJICTABIISET YTO-TO MEHEE MaTepHallbHOE, BPO/E BaXKHOH MH(OPMALIHK OTHOCUTENIBHO PhIHKA
niu 3aKa3zduka. [Tpumepst aesioBbIX CylHocTel B pectopane - Mento u Hanurok: B asponopry — buner
u Ilocas04uHblil TaJIOH.

Bbl 0JOKHBI MOJEJIHPOBATH KAaK JI€JIOBbIE CYLUIHOCTH TOJIbKO T€ SBICHHS, K KOTOPbIM JOJKHBI
o0paiarbcs Apyrue KJ1acchbl B MOZIEIH AEI0BbIX 00beKTOB. [Ipyrue «Ber» MoryT ObITh CMOJICIIMPOBaHbI
KaK aTpHOYTHI COOTBETCTBYHOLMX KJIACCOB MIIM TOJILKO OMMCAHbI B 9THX KJlaccax B BUJIE TEKCTa.

Teopernuecku n1000€ sBICHHE MOXKET ObITh CMOAEIMPOBAHO Kak Kiacc. OJHAKO, UCHOJIbL30BaHHE
aTpuOyTOB MOXKET COKPAaTHTb YHUCIIO MMOJIEPKUBAEMbIX KJIACCOB U c/1es1aTh 00bEKTHYIO Mojielb Doee
NPOCTOM JUIst TOHUMAHUSA.

Onepauns onpejensier HHCTPYMEHT, KOTOPbIM YIPaBIsAeTCs JAesioBas CyuHocTs. Onepanns umeer
Ha3BaHHe U, MOXKET ObITh, MapamMeTpsbl. JlocTyn K 00bLEKTY J€I0BOH CYLIHOCTH IOKA3bIBACTCSH KaK
coobIIenne, 10Chbl1aeMoe OOBLEKTY JeJIOBOH CYILHOCTH.



Mpumep:

CoBer AHPEKTOPOB KOMIIAHHH COCTOMT M3 Npeiceiarelis, YIPaB/IsIOUEro BbICUIEro paHra
HECKOJILKHUX NpeAcTaBuTeNneii Biajaebua.

MNpumep:

®

CoFaT AMpSITOpOR
1 1
1
& &

MNpegcTaEHTans

Ynpasnawwki  Mpagoagatens enanansua

Knacc-o6be0nMHeHWe BKMKYAET ODYIVE KNACcChl.

[Taccamupsl, NPOXOASIINE PEFUCTPALIMIO B a3PONOPTY, UMEIOT Pa3IMyHbIe BU/Ib! Oaraxa: 00bIYHbIH
Daram, py4HyO Ki1aab H crneuuaibibiil farax. C TOYKH 3pEHHA aBHAKOMIIAHHH, BCE ITH BH/Ib
Daraxa HMeIOT HEeCKOJILKO 00IIMX cBoicTB. KpoMe Toro, 4rto Bce OHH ABJIAIOTCA 0araxoM, Kaxk /bl
M3 HUX MMEET, HAllPHMED, Biajeiblia 1 Bec. DT 00lHe CBOHCTBA MOI'YT ObITh CMOAEIHPOBAHLI
arpuOyTaMu M ONEpaLMAMH B OTJEIbHOM Kilacce 1o Hassanuem barax. O0br4ublii Oarax, Pyunas
Knaas 1 CrnenpanbHblil farax HaceLylOT CBOHCTBA TOI0 Kiacca.

@,

Earaw
6 HYHER Pyunan CnsymansHun
Sarak naas Garak

Knacckl OBbMHBEIM Barax, Py4Has knaobk W CneuManbHeli Barax MmerT obllMe CBOMCTBA. Boe oHM

ABNAKTCA Cneunan3aunamm OﬁOELI..I,éHHOFO noHATMA barax.

Opranu3anHOHHBIH MOAYJ/Ib

@/

Oprann3annoHHbIH MOXY/Ib BKJIIOHAET 1€/10BbIX PA0OTHHKOB, JIE/I0BbIe
CYLIHOCTH H JIPYI'He OPraHH3aLHOHHBIE MOYIIH, KOTOPbIe 00bEIHHAOTCS
B COOTBETCTBHH C HEKOTOPBIM KpuTepHeM. OpraHu3alHOHHBIA MOIY/b
HMEET Ha3BaHHe.

Kak npasuio, nenosyto cepy CTpyKIypHPYIOT, OPraHu3ys CIy;KalluX B AerapTaMeHThbl, OTIENbl,
IPYIIILL H TaK JaJiee, COrIaCHO Pa3JIHYHbIM KPUTEPHAM. Ta CHUTYaLUs MOJIEITUPYETCS paclpeae/ie HHEM
JIEIIOBLIX PA0OTHUKOB M JICJIOBBIX CYLIHOCTEH 110 OpraHr3ai OHHbIM MOJ1YJISM.

Oprasu3atuoHHbIH MOIYIIL - KOHCTPYKLHA JUIS CTPYKTYPHUPOBAHUS JEI0BOH cdepsbl IyTeM Je/IeH s
ee Ha MeHbIIHe YyacTH. OpraHu3ar HOHHbIE MOLYJIH MOT'Y T COJePKaTh He TOJILKO JAEI0BLIX PA0OTHUKOB
1 J1eJI0BbIE CYIIHOCTH, HO TAKGKE U JIpYTHe OpraHHu3allHOHHbIE MOJYIIH, 4T0 no3Boisier Bam popmuposars
HEepapXHi0 OpraHu3alMOHHBIX Moayieil. Jenosoil paboTHHK WM AenoBas CYIIHOCTh MOIYT ObITh
HENOCPEACTBEHH bIMH HJIEMEHTAMH TOJILKO OAHOI0 OPraHH3aLHOHHOIO MOIYIIs.



Peanu3zanust 1e/10B0OI0 npeueaeHTa

R Pea;imzanus 1eq0BOro mpemneJeHTa ONMCBLIBAET, KAK pealu30oBaH
L ' - — -
r: A KOHKPETHBLIH Je/10BOH NPEeLeIeHT B [IPe/ieiax MOAEIH Je10BbIX 00bEKTOB,
£ -
o B TEPMHHAX COTPYIHH4ECTBA O0BEKTOB.,

Moienb Jen0BbIX MPELEICHTOB ONUCHIBACT 1E10BYI0 C(hepy B TEPMUHAX JISJIOBBIX CYOLEKTOB H JIe/I0BBIX
peLeICHTOB, COOTBETCTBYIOIIHMX 3aKa34HKaM H JIEJ0BLIM npoLeccaM. Moies 1e10BbIX NpeLeIeHTOB
COJEPIKHUT OIHCAHUS OTOKA PaboT, KOTOPLIE HASHTUPHLMPYIOT TO, UTO Jeaetcs. To, KaK BhINOIHAETCS
pabora B KAXK/I0M J1€JI0BOM NPELEIEHTE, OMUCHLIBASTCA B MO/ JIE/10BLIX O0LEKTOB.

Habop paboTHHKOB, KOTOpBIE BBIIOMHAIOT padoTy AEN0BOrO MpeLUeIeHTa, H AeJI0BLIX 00LEKTOB, K

KOTOPLIM OHH 00pallaioTes H KOTOPBIMH YIPARIAIOT B Mpolecce padoThl, Ha3bIBACTCA peasid3alikei

Ae10Boro npeueaenTa. OUbeKTbl 0JIHOIO H TOI0 K€ KJIAcCa MOTYT Y4aCTBOBATh B HECKOJIbKHX Pas/In4HbIX
pea3alHix Ae/0BLIX NPELEIEHTOB, 0Tpazas TOT (AaKT, 4TO OMHH H TOT K€ BHJL PECYPCa OAHOBPEMEHHO
Y4acTBYET B pasIMYHbIX [POLECCax.

Jduarpamma npeneaeHTos

5\ s JuarpamMma npeneIenToB M0KA3LIBACT JEI0BbIE CYOLEKTLI, JeI0BbIe
& -—d' NpPELe]eHTbl, TAKeThl JASIOBLIX MPELEJISHTOB H CBA3H MEKY HUMH.

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

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

B JlenoBoii cyOBbeKT M BCE JEJIOBBLIE MPELEIEHTL], ¢ KOTOPLIMH OH B3aumojeicTeyer. Jluarpamma
3TOrO THIIA MOXKET (PYHKIIHOHMPOBATh KAK JIOKAIbHAS AHArPaMMa JeJ10BOro CyObeKTa i, BEPOSITHO,
J0JIKHA OBITh C HUM CBA3aHA.

m  JlenoBbie npeneaeHTsl, 00padaTeIBAONIHE OIHY U TY e HH(pOPMALHIO.

®  JlenoBble NpeLeaeHTbl, HCIIOIb3YeMbIe OJIHOI H TOIl 3Ke Ipynnoi cyObeKToB.

®  Jlen0Bble IPELEACHTbl, KOTOPBIE YaCTO BLINOIHAIOTCA B OAHOH I10C/IE10BATEILHOCTH.
B Jlen0Bble PELEACHT b, IPHHAIEKAIIHE OHOMY [TaKeTy NPELECICHTOB.

®  Haubosee BaxkHble 1€10BbIE peLieeHThl. JlHarpaMma 5Toro THiia MoxkeT (PYHKIHOHMPOBATh Kak
pe3oMe MOJIENH.

B OnpeneneHublii 1e710BOH NPELENAECHT H €10 CBA3H ¢ JACJIOBLIMH CYObLEKTAMH U JAPYTHMH J€JI0BbIMH
npeueaentTamu. JJuarpaMma 3Toro THna Moxer (yHKIHOHHPOBATh KaK JIOKAIbHAs JHarpamma
JIEJIOBOTO MPELEACHTa U, BEPOATHO, JO/KHA ObITh ¢ HHM CBA3aHA.

JAuarpamma j1eHcTBHH

)Ig Junarpamma el cTBHI B MOJIE/H I€/I0BBIX PELEJCHTOB WILTIOCTPUPYET
& NOTOK padoT eJI0BOIO MpeLe/IeHTa.

ITorok pa60r JACIIOBOIO npeUeACeHTa OMuUChIBacT 1OCJI€10BaTe/IbHOCTD JICUCTBUH, KOTOPLIC BMECTE 4TO-
TO HNPOU3BOAAT I JACJIOBOIO CbeCK’I‘a. IToTok pa60'r 4acToO COCTOUT M3 OCHOBHOIO [10TOKA H O1HOIO
HJIK HECKOJIbKHUX aJIBTCPHATHBHBIX ITOTOKOB.



Pewenne

YcnogHe 3auHTHi

MNpuau Saraska n
NEHATE KEMTSHUWH J

“

— — [NpasuneHo]

NonyysHua neroT ]
N e

Cocronnne geHCTBHA

-
OTCHNER K ArS8HTY

no NeperozkaM asponopTa

A

[HanpasunsHo]

-

[HeT 6arawal Mepexog

Mony4SHH NSpPSR020YHEX
A0KYMBHTOE NACCRMPOM

[Ovarmpamma gencTeum Ana AenoBoro npeueaeHTa MHaveuayanbHas pemcTpaums B Mogenu
[enoBbiX NpeueaeHToB perucTpaumm B asponopry.

JAunarpamma rJjiaccos

ﬁéﬂ-ﬂ

ﬂﬂﬂrpﬂMMﬂ RJIACCOB [TOKA3bIBACT COBOKYIHOCTH [NCKIapaTHBHBIX
(C'I‘HI'H HYECKH X) JIEMEHTOB MOJAESIIH, TAKHX KaK KIIaCChl H [MTAKEThI, a TakKiKe
HX COACPKAHHE U CBA3H.

JuarpaMMbl KJIacCOB [10Ka3bIBAIOT CBA3H ACCOLHALIHH, o0beHeHHS 1 0000 eI MEKY JeJI0BbIMH
paﬁarnummu M JIeJIOBBIMH CYIIHOCTAMH. MOryT NpeacTasiisaTh HHTEPEC CIeAYIOIHe BU/bI AHATPAMM

KIaccoB:

m  Hepapxuu Hacie10BaHHid.

m  OObeauHeHus Je10BbIX PAOOTHHKOB U JIEJIOBbIX CYLIHOCTEH.

m  Kak aenoBbie padOTHUKH U CYLIHOCTH CBA3AHBI [1OCPEACTBOM aCCOLMALINIA.

JAuarpamma corpyiHHyecTBa

N,

JuarpaMma cOTpYIHHYECTBA OIIHCHIBAET dK3EMILIAP B3aUMOJAEHCTBHS
MekK1y 00BeKTaMH; OHA MOKA3biBaeT O0OBLEKThI, YyHYaCTBYIOUIHE BO
B3aMMOJCHCTBHH, C HX CBA3AMH APYI C JAPYIOM H C COOOLLEHHAMH,
KOTOPbLIE OHH MOCBUIAIOT APYT APYTY.

Pasznuuator rpynmnossie 1 pabodue AHarpaMMbl COTPYIHHYECTBA.

['pyrnnoas anarpaMma COTpYAHHYECTBA COAEPIKUT J€JI0BbIX paOOTHUKOB, 1€JIOBBIE CYLHOCTH H CBA3H
mexky Humu. Eciu 910 caenaer quarpammy Oontee uudopmarusroit, Bel MoxKeTe Takke BKIIOYATh B
JHarpamMMy JEJI0BbIX CyOBEKTOB, KOTOPBIE CBA3aHbI C JEIOBLIMH PAaDOTHHKAMH.



B rpynnoeyo amarpamMmy COTPYJAHHYECTBA HE BKJIIOHAIOT COOOLIEHHA H NOPAJAKOBLIE HOMEPA
cooOLiennii. Bbl He MOKeTe N0Ka3aTh, KAk NepelaeTces Mexk1y paboTHHKAMH YIIPaBJIeHUE OBEACHHEM.
T-Iacro, HO HC BCCraa, aT1o JOCTATOY H blii YPOBCHE JACTalM3alMK 114 ONPCACIICHUA BHYTPCHHEID
MOBEACHHSA JEJI0BOr0 npeueiaeHTa. Eciin ypoBeHb AeTalH3aluH HE A0CTaTo4eH, paspadoraiite
JAHarpaMmy MOCJe10BarelbHOCTH WK pabodylo JuarpaMmy COTPYAHHYECTBA KPUTHHECKOH HacTH.

Mpumep:

: PerwcTpartop . KoopawHaTop Garawa

: Baraw
. BarawHas Gupa

pynnoBas aWMarpaMMa COoTpyOHWMYEeCTBa ANA NpeuedeHTa VIHOMBMOYanbHAA peMcTpaLUma.

,[[uarpa MMa NOC/J1eA0BATECILHOCTH

,I[Harpamma nocjael0BaTe/IbHOCTH OIHCBLIBAET IJK3EMILIAD
B3aUMOJCHCTBHI MeK 1y 00bEKTaMH, pa3Mellas HX B XPOHOJIOI HYECKOM
NOPAJIKE; OHA [IOKA3LIBACT «UIMHHH KH3HN» 00LEKTOB, YHaCcTBYIOLLIHX BO
B3aUMOJICHCTBH I, U COOOLIEHHS, KOTOPbIE OHH MOCLUIAIOT JAPYT APYTY.

JuarpaMma rocieioBaTebHOCTH rpaduuecku u3odpaxkaer noapobHOCTH B3aUMOCHCTBHA JeJI0BBIX
pabOTHHKOB H JIENOBBIX CYOLEKTOB M TO, KaK 00pPAILAOTCA K JE/I0BLIM CYIIIHOCTAM B XOJI€ BBINOJIHCHHA
aenosoro npeueieHTta. Juarpamma nocie0oBarelbHOCTH KPAaTKO ONHCBLIBACT TO, YTO JAEIal0T
YYaCTBYIOLIHE J€I0Bble pabOTHHKH, KaK YIPABISIOTCA [1€JI0BLIE CYIIHOCTH (B TEPMHHAX 3aIyCKOB), U
KaK OHH CBA3BIBAIOTCS, 1OCHUIAS COOOIMICHUS APYT APYTY.

iNaccawwp ~ _Peructparop

npaawAEnanus buneTa ‘

5 1]

caaya Garawal )

Maccaswmp
npaawRenReT bunet.

MNaccasenp coaeT LJ
Garax.

onpeaSnaSHHS NeroT( )

Naccawwpa
CNpaUWHER T
OTHOCHTEMNBHO NBMOT. M A4S NOCEAOHHOD
TanowHal )

Naccarewp GapaT =
NOCAATYHER TANOH, I_J

OnarpaMma nocnegoBaTensLHOCTM YacT OeN0oBoro NpeueneHTa MHOMBMOyansHasA perucrpaumna.



JAuarpamMMbl COCTOSIHHI

JAuarpaMma coCcTOAHHI NPEACTABIACT MALIHHY COCTOAHHI, IOBEACHUE

E E?_‘ KUI'OpO}L;I Ollpt’:,-]f:J]H&'I'CH Mociaea0oBaTEILHOCTLIO COC'I'OHHH}L:I., leOKD,-]HMb[K
00bLEeKTOM B TeYeHHE ero JKH3HH B OTBET Ha COGI:['I'HH, BMECTE C €Io
OTBETAMH H ,-'J.EFIC’I'BHHMM.

JAuarpamMmy COCTOAHHI MOKHO HCIOAB30BATE 1714 HIUTIOCT PALMH COCTOAHNE, KOTOPBIC MOKET HMETh
[eoBoil pabOTHHK WIIM JelloBast CYLWHOCTb, COOLITHII, KOTOPLIE BLI3LIBAIOT IEPEX0OA H3 OJHOIO
COCTOSIHHA B APYTOE, U AeHCTBHIA, KOTOPLIE BLITEKAIOT H3 H3M EHEHHA COCTOAHHA. JlHarpamMma COCTOSHHIA
4acTO YNPOLAET NPOBEPKY NPAaBHILHOCTH KOHCTPYKIIHH KJacca.

,[[.IIH KQAKA0I0 COCTOAHHA, KOTOPOC MOKET HMCTE 00BEKT Ki1acca, AHarpaMma IoKa3plpacT CO00LIEHHA,
KOTOPbIE OH MOIKET IIPHHHMATh, ACHCTBHA, KOTOPLIE OYAYT BBINOJIHEHLI H COCTOAHHE, B KOTOpOE
nepeiger 0dbLEKT Kitacca [0cjie »Toro.

Mpumep:

NoCTAENSH H3 FacCH

(Onpane-nau s'ecl

npHEpSNNSHA BHpia

[J BaperucTpupo E'E.H‘h']

NOCTAFNSH HA TPAHCNOpTSp

{ Ha 1.
|'rpancnap'|'epa]
S Py

¢ HaBarzkHon

l nnaropue - I

[OwarpaMmma COCTORHWI OeN0OBOW cylHoCcTH Barax.

OIIHCAHUE JUCHUITVINHBI BUBHEC MOAE/IHPOBAHHUA

Lenu 6u3HEC MOJIETUPOBAHHMS

C toukwu 3pennst RUP nensmu 6u3Hec MOAECTUPOBAHUS SIBISIOTCS:

1. Onwucanue OU3HEC MPOIECCOB ABTOMATU3UPYEMOI OpraHu3aluy Uit GOPMHUPOBAHUS SIUHOTO UX TTOHIMAaHUS CO
CTOPOHBI 3aMHTEPECOBAHHBIX B aBTOMATU3allMK OpraHU3al|H JIUI.

2. Omnpenenenre MpooieM aBTOMaTH3UPYEMOU OpraHU3aIlul B CITIOCOOOB UX PEIICHHUS.

3. Onpenencare TpeOOBaHUN K ABTOMAaTH3UPOBAHHOW CHCTEME OPTaHU3AIUH CO CTOPOHBI 3aMHTEPECOBAHHBIX JIUII.
4. INonnmanme nporiecca pa3MeIIeHIsI TPOrPAMMHOTO 00ECIICUCHHS B OPTaHU3AIHH.

Jus noctwkenust 3tux neneid B RUP omucanbsl BHIBI NESITEIBHOCTH MPOCKTHON KOMAHIBI NPU MPOBEICHUM OWU3HEC
MOJIETMPOBAHMS, TIIABHBIMH M3 KOTOPBIX SBISIOTCS pa3paboTka mojelneii 6usnec npoueccos (Business Use-Case Model)
1 Mojzenel ananmsa 6msHeca (Business Analysis Model), omuceIBalomux peanu3anny OM3HEC MPOIeccoB. B HEKOTOPBIX
Bepcusix RUP mozenu ananm3a Ou3Heca, ONMUCHIBAIOIIME PEAM3alMI0 OM3HEC MPOIECCOB, HA3BIBAIOTCS OOBCKTHBIMHU
Monensmu OusHeca (Business Object Model).

PesynbraThl paboThl, MONyYSHHBIE MOCIE MPOBEICHUS OM3HEC MOJEIHPOBAHKE, SIBISIOTCS OCHOBOW JUIS MPOBEICHUS
pabor mo ompeneneHWi0  TpeOOBaHWH W Pa3pabdOTKM  ApPXUTEKTypbl  aBTOMAaTH3MPOBAHHOW  CHCTEMEI.



C Touku 3penust RUP, Hanbosnee 3Ha4MMbIMU apTedaKkTaMi, CBSI3aHHBIME ¢ OU3HEC MOJCIHPOBAHHEM SIBISIOTCS MOJICITH
omsnec mporeccoB (Business Use-Case Model), monenu ananm3a Ou3Heca WM OOBEKTHBIC MOJICIH, OMUCHIBAIOIINE
peamm3anu O6m3Hec mporeccoB (Business Analysis Model), a Takke HaOOp JOKYMEHTOB, B KOTOPOM OTPa)KEHBI
pe3yNbTaThl OM3HEC MOJCITHPOBAHHUSL.

Monenu GM3HEC POIECCOB OMMCHIBAIOT MPOLIECCHI, CBSI3aHHBIE C OKa3aHUEM yciyr opraHuzanuei (business use case), u
JCUCTBYIOIIMX JIMIl MJIM CHCTEM, BHEITHMX MO OTHOIICHHUIO K OusHec mpoueccy (business actor). JleficTByromue nuna u
CHCTEMBI JHOO0 HMHUIMUPYIOT OW3HEC Mmpolecc, JUO0 3aWHTEPECcOBaHbl B MOJTYYEHHH HEKOTOPBIX PE3ylbTaTOB OWU3HEC
nporecca.

Mopenu aHanu3a MOKa3bIBaeT, KaK KaXKABIH OM3HEC NpoILecc peaan3yeTcss HEKOTOPBIM HabOpOM YYacTHHKOB OH3HEC
npouecca: paboTHukamu (business worker), TeHCTBYIOIIMMH JIMLIAMH BHEIIHUMH 10 OTHOIIEHHIO K OW3HEC MpoIeccy
(business actor) u CBsI3aHHBIME C HUMH Ou3Hec cymHocTsaMH (business entity).

Jist ormcanus peanu3annii OM3HEC MPOIECCOB MOTYT HCIIOIB30BATHCS CIEIYIOIINe TuarpaMMel si3pika UML:

. JarpaMMBbl aestenbHocTeil (Activity diagrams);

. muarpaMmsl kiaccoB (Class diagrams);

. nuarpaMMsl coctostHui (Statechart Diagram);

. JrarpaMMBI TIOCIIeZ0BaTeIFHOCTEH neiicTBuit (Sequence diagrams);

. auarpaMmbl B3aumogerictus (Collaboration diagrams).

OCHOBHBIMH JIOKyMEHTaMH, B KOTOPBIX JIOJDKHBI OBITh  OTpaXKEHBI pe3yIbTaThl OuzHec
MozenupoBanus 110 RUP, sABis-t0TCA crienyromye JOKYMEHThI:

. nokymenT OtieHka aBToMatusupyemoi opranusanun (Target-Organization Assessment);

. nokyMeHT Apxurtektypa 6usueca (Business Architecture Document);

. nokyMeHT CrioBapb TepMHUHOB TpeaMeTHOM obmactu (Business Glossary);

. JnokymeHT bussec npasua (Business Rule);

. noxkymeHnTt Konnenmus pazsutus opranuzanuu (Business Vision);

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

. JOKyMeHT J[omonHuTenbHbIe TpeOOBaHUS K AesITenbHOCTH opranu3aiuu (Supplementary Business

Specifications).
B RUP MPUHATO JOKYMCHTBI, MOJCIIH, 3JIECMCHTBI MOACIN HA3bIBATH apTe(baKTaMI/I.

PA3PABOTKA MOJEJIEH IIOTOKOB PAFOT

Ienb MOgETUPOBAHUE TIOTOKA PAOOT

Kak yka3pIBajoch BbIle, peanu3anusi Ou3Hec mpoiieccoB Mo RUP omuchiBaeTcs € HCIOJIB30BAHHEM Pa3IMYHBIX
0OBEKTHBIX MOJIeNIeH OM3Heca MM MoJieNelt ananm3a OusHeca. uarpamma nesitenbHOCTH (activity diagram) sizeika UML
HCTIONIE3YETCSl B OM3HEC MOJIEIMPOBAHUM JIJIsI OTOOpakeHHs MOTOKa paboT paccMarpuBaemMoro OusHec mporecca. [lo
MOJICJIM TIOTOKA PabOT ONPEACISIOTCS BUIBI ISITEIbHOCTH, TOJISKAIINE aBTOMATU3AIIUH, TO €CTh OM3HEC TPEOOBaHHMS.
Ha ocHoBe OusHec TpeOoBaHWii B JaibHEWIEM Ha JdTane ONpenesieHHs TpeOoBaHUM OyayT onpenensaTbes (QYHKUIUH
pa3pabaThIBa€MOil CHCTEMBI.

Hcnonp30BaHue AUarpaMmbl JesITEIbHOCTH JUTS pa3pabOTKH MOJIEH OTOKa paboT

Jliist pa3pabOTKK MOJIENIH MOTOKA PabOT UITH, TI0 JPYyrOMY, MOJIENIH OMUCAHUS OH3HEC MPOIIECCOB JOHKHA UCTIONb30BATHCS
nuarpamma nesitenabHocTd si3bika UML (activity diagram).

Jist pa3paboTKK MOJIENIH TTOTOKA PabOT CIIelyeT UCIIOJIb30BATh CICAYIOIINE JIEMEHThI JHarpaMMbl
JESITEIPHOCTH:

HavdaIbHOE COCTOSIHUE (start state);

KOHeuHoe cocTostHue (end state);

JIeATENBHOCTH (activity);

cocrosiHue (state);

nepexop (state transition);

peuienue (decision);



ropu3oHTalbHbIe cMHXpoHM3aTopkl (horizontal synchronization);

°

° BEepTHKAIbHBIE CHHXPOHU3aTOPHI (vertical synchronization);
° paszenurenbHbie TUHUE (swimlane);

° 00BeKT (object);

° MoTOK 00BekTOB (object flow);

° 3aMeTKa.

IIpu mocTpoeHNN MOAETH MOTOKAa PaboT MCIIONB3YeTCsS HOTAMs AHArpaMMEBl esITeIHOCTH, MoaaepxkiuBaeMast Rational
Rose, xoTopast oTiuuaeTca OT HOTAllMHK 3TOH ke JuarpaMMsl u3noxxeHHoi B onucanuu UML OMG.

Juarpamma pestenbHocTH (activity diagram) moipkHa MMETh TOJBKO OJHO HadajdbHOE cocTosiHHe. KOHEuHBIX ke
COCTOSTHUH MOJKET CYIIECTBOBATh MHOXECTBO.

HoBrle HadanpHBIE COCTOSHUS MOTYT OBITH TONBKO Ha JAHMarpaMMmax, ICKOMIO3HPYIOUINX OTHCNbHBIC BHIIBI
JeSITeTBHOCTH.

DOneMeHTapHas «IesITeIbHOCTEY» (activity) HODKHA HCIONB30BATHCSA IS ONHCAaHWS OIHOTO JCHCTBHA, HAIpuUMep,
(hopMHUpOBaHKE OTUETA CACTIOK, Iepeiada THKETOB, IIOTyYeHIE THKETOB.

Henb3st B 01HOM 37IeMEHTE JESATEIBHOCTD (activity) yKa3plBaTh HECKOIBKO BHJIOB JCATEIBHOCTH, HapuUMep, GopMHUPYyeET
OTYET M0 C/AENKaM M PETUCTPUPYET CAECNIKHU B XKypHAJIE.

Ecnu omuceiBaeTcss aBTOMaTH3MPOBAaHHAS JIESTENBHOCTh, TO CJIEAYEeT OTAENBHO OMUCATh NESTeNIbHOCTh II0JIb30BATENs
CHCTEMBI U COOTBETCTBYIOIIYIO €H AEATEIFHOCTh CHCTEMBI, KaK (PYHKITHH JSHCTBYIONINX JIUI] ITOJIB30BATEIS H CUCTEMBI.
DJNEeMEHT «COCTOSHIE» (state) MOXET HCIIOIB30BATHCS IS OIMCAHUS ONPEACIICHHBIX COCTOSIHUN KaKOTO-ITHOO CyOBeKTa
i 00bekTa. C 3TUM 3JIEMEHTOM JIOJDKHO OBITH CBsI3aHO UMs. VIMs TOJDKHO OTpaXkaTh COCTOSTHHE CyOBeKTa TN 00BbeKTa.
CocrostHHE TOJDKHO MMEHOBATHCS B 3aBUCUMOCTH OT KOHTEKCTA.

Ilepexon (state transition) TODKEH MCIOJIB30BATHCSA JUIS OMMCAHHS CBSI3M MEXKAY JJICMCHTAMHU JHArpaMMBbI
«IesTeNBHOCTEY» (activity), «coctosiHEe» (state). Ilepexonm (state transition) oOo3Ha4YaeTcs CIUIONIHON IMHHEH CO
ctpenkoit. CTpenka yKa3pIlBaeT Ha CICIyoIIee NeHCTBUE HITH COCTOSHIE.

Just otoOpaxkeHHsT YCIOBHH MOMKET HCIIONB30BAaThCSA 3JeMeHT pemreHue (decision). DnemeHT pemenue (decision)
0003HauaeTcs B BUIE pomoa.

Pa3nenurensHble muHUK (swimlane) cienyeT MCIONIB30BaTh IS Pa3[elieHus IOJIsl AMarpaMMbl Ha 4acTH, HAalpUMep, C
LEeNbI0  OTOOpakeHHS Ha [OUarpaMMax, OTBETCTBCHHBIX 3a BEINOJIHEHHWE ONPEACICHHBIX aelcTBuil. [Ipumep
pa3nenuTeNbHOM THHA (SWimlane) mpecTaBieH Ha PUC..

%> Rational Rose - (untitled) - [Activity Diagram: Use Case Yiew / Ghbvth] =18
[F) File Edit Wiew Format Browse Report Query Took AddIns Window Help -8 x|
DR e 8 R0BRBEE &« (2anm
—— Pupmm s e
P (atted) [% | = -
(=03 Use Case Vier =
A
2857 StaterActivity Mods! =
2] Ghbvth
-0 Pasnewrensren s |
2 Assosiations
3 Logical View (=}
3 Component View -
Deployment View
@ Model Propelies @
s
23
|
<
L=}
8
-] ki )

For Help, press F1 [Deteuit Language: Anabsis [ [ ||

Puc. IIpumep pa3aenurensHOi nuHMN (sSwimlane)

CI/IHXpOHI/I3aTOpBI (Syl’lChI'Ol’liZatiOl’l) JAOJDKHBI  MCHOJIB30BATHCA JId  OTPAKCHUS HeﬂTeJ’ILHOCTGfI, BBITIOJTHACMBIX
napajjieJIbHO nim MHOXCCTBCHHOI'O BI)I60pa. HpI/IMep HCIIOJIb30BaHUA



CUHXPOHH3AaTOPOB (synchronization) JUISt 0TOOpaKeHUS JIESTeTbHOCTEH, BBITIOJTHIEMBIX
MapaJuIebHO MPEACTABICH Ha PHC.

Pn RRLSSHEMH =P oRHaaEepen=(sSynchronization) 1y oToOpaXkeHUs

JesT ~usieMbIX NAPANIIEIbHO

B RUP ~aMEeHIalMHU 10 pa3paboTKe MOJIENH MT0TOKa PaboT C MCHOIB30BAHUEM TUAarPaMMEI
JesITebH h

Mopenb noToka p3ooT pa3pabarbiBaeTcs B ABa dTalla.
B nagane pazpabafpIBaeTcs MOIe)1b, 0TOOpaXKaromasi OCHOBHBIE BHIIBI JESTEIHHOCTH (macro activity) 1o onucrBaeMoOMy
OM3HEC IPOIIECCy B IEIIOM.

KOMHIO3MPYETCsA _C MCIOIb30BAHMEM JpPYroil auarpammsl jAesTenbHocTH. Ilome sToid
JIarpaMMBbl MOKET pa30MBATHCS HAa YaCTH C UCIIOJIb30BAaHUEM Pa3/ICIUTENIbHBIX JIMHUH (Swimlane), Te pa3aenuTenbHbIe
JIMHUY MOTYT MPEICTABIATh PAOOTHUKOB YYACTBYIONIUX B OU3HEC MPOIECCE UK MOAPA3ICICHHUS.

IocTpoeHue auarpaMMbl ¢ OCHOBHBIMH BUIAMH JEATEILHOCTH PEKOMEHAYETCsl MPOBOAUTH TAKMM 00pa3oM, 4TOObI B
JanbHEHIIeM KaKI0My OCHOBHOMY BHJY JCATEIbHOCTH MOXHO OBLIO COMOCTABUTH HA JTAIlE ONpe/IelicHNs] TpeOOBaHHH K
CHUCTEME MOJIYJIb, KOMIIOHEHTY WIIH MOJACUCTEMY B pa3padaThiBaeMOii CHCTEME.

OpHako IUisl TMOCTPOCHHsS PaClpele/ICHHBIX CHUCTeM Oojiee YIOOHBIM SIBIISICTCS HCIOJIB30BAHUE — CIICIYFONIUX
pa3AeNuTeNbHbIX TUHUN:

BXO/IHAsI/BBIXO/IHAS HH(POPMAIIHS;

JIeSTEIIbHOCTB;

poJB;

MOJIpa3/IcIICHHE;

JIOJDKHOCTB;

Om3HeC MpaBUIIO.

B pazaene aesTenbHOCTD CAEAYyeT OTPaXaTh HIard OU3HEC Mpoliecca WK AeATeIbHOCTh MPOoIlecca.

B pasnene BxojHas/BbixomHas WH(GOPMAIUS — BXOJHBIC/BBIXOJHBIC OW3HEC CYIIIHOCTH, CBS3aHHBIC C IIAaroM OW3HEC
mpoliecca, B pasjeiic pojib — Pojib, OTBETCTBCHHYIO 32 BBIMIOJHCHUE IIara OM3HEC Ipoliecca, B pasjeie JOJKHOCTh U
[oJIpa3ieNieHus — JOJKHOCTH JICUCTBYIOIIMX JIMIl OU3HEC TpoLlecca U MOAPa3IelICHUs IPESNPHUSTHUSI, CBSI3aHHbBIE C IIArOM
OusHec mpoliecca, B pasjelic OM3HEC MpaBWiia - OMUCAHUE OM3HEC MPABWII MM CCHUIKM Ha MOJENU OW3HEC MpaBHi JUIs
paccMmarpuBaeMoro Iara OU3Hec mporecca.

Takoe UCMOJIb30BaHUE Pa3CAUTEIbHBIX JTHHUN 00YCIOBICHO TEM, YTO HAa OCHOBE BUJIOB JCSTEIBHOCTH, OTOOPAKAFOIIUX
miard OusHeC mpoiiecca, OyAyT ONpeAensTbCs (YHKIIMH CUCTEMbI, HA OCHOBE BXOJHBIX/BBIXOJHBIX CYIIHOCTEH OyIeT
paspabateiBathecst uHTep(eiica Mmonab3oBaTess, anbbOM BXOIHBIX/BBIXOAHBIX (opm, BJI, Kiaccel, peamusyrorine
cootBeTcTBytotne (ynkuuu. Wudopmanust o poisx, MAOHKHOCTIX M TOApa3JieNicHUsX OyAeT HCIOJIb30BaHA MPU
PAcCMOTPEHHUH BOMPOCOB, CBA3AHHBIX C pasrpaHuuyeHueM aocTyna. Ha ocHoBe Ou3HeC mpaBui OyIyT ONpPEAEISTHCS
OTPaHMYCHUS HAKIIAJAbIBAEMbIC HA PYHKIIUH CUCTEMBI.

s u300pakeHHUsT BXOJHOM/BBIXOAHOW MHGOpPMAIIMM W POJH [O/DKEH HCIOJIB30BaThCS JJIEMEHT OOBEKT ¢
COOTBETCTBYIOIIIUM COCTOSIHHEM (object).

Jdus  wm3o0paxeHnss Imara OM3HeC TIpomecca JOJDKEH  HCIIONB30BATBCSA  DJIEMEHT  JIeATeIBHOCTh(activity).

J1st u3o6paxkeHust mogpa3aeNeHu, JOHKHOCTEH, CChUTOK Ha OM3HeC MpaBuiia — 3aMETKH (note).

POJ'[I/I, BXOOHAA U BbIXOJHAs I/IHq)OpMaHI/IIO JOJDKHBI CBA3BIBATHCA C ACATCIIBHOCTBIO YEPE3 IMMOTOKU O6’I)CKTOB

(object flow).

Pounu, mopasaeneHus TOKHBI CBSI3BIBAThCS MEXKIY COOOU depe3 CBsI3b - MyHKTUpHAs JuHuA (anhor note to item),
MIPUKPEIUIAIONIYIO 3aMETKH K JJIEMCHTAM JTHArPaMMEL.

Ha puc. nmpencrarieH npuMep JuarpamMmbl ASITEILHOCTH, UCTIONB3yEMOM ISl AEKOMITO3UIINK 0000IIEHHON AesITeTLHOCTH.
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IMocTpoeHue auarpamMm, JeTATH3UPYIOUIMX OCHOBHBIC BUBI ICATEIBHOCTH

Juarpamma nestenbHOCTH (activity diagram) ¢ IeTaabHBIM OMHMCAHHEM Ka)XIOrO OCHOBHOTO IlIara mpoliecca JOJIXKHA
CTPOWTHCS KaK MOJIMarpaMma COOTBETCTBYIOIIEIO OCHOBHOrO Imara. Ha puc. moka3aHO, YTO B OKHE MPOCMOTpa
anmeMeHTOB Mojienu B Rational Rose nuarpamma nestensHocTH (activity diagram), oToOpaskarormas 1eTaabHOe OIHCaHHe
OCHOBHOTO Mara mnporecca lIpenBapuTenbHOE O3HAKOMIICHHE C KIMEHTOM M €ro X03. JCATeNbHOCTBIO W IIEJIbIO
KpPEIUTOBAHUS, HAXOUTHCS MOJ COOTBETCTBYIOIIMM IiaroM [IpeiBapUTeIbHOEC O3HAKOMIJICHHE C KJIMEHTOM H €ro XO03.
JCSITEIBPHOCTRI0O U IICNIBI0 KPEeIUTOBaHUS. JeATeNbHOCTH Ha 3TOH JuarpaMMe, KOTOphIC MOJUICKAT aBTOMATHU3AIIHH,
OTMEYEHBI IIBETOM.
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[ocTpoeHue cchlIKKM U3 IMarpaMMbl QyHKIUH HAa AUarpaMmy IOTOoKa padoT

Jl1st oCTpoeHMs CCHUIKM Ha Jauarpammy aesitelbHocTH (activity diagram) ¢ m3o0pakeHHEM OCHOBHBIX LIaroB OHM3HEC
Tporiecca ciaenayeT psiioM ¢ m300pakeHueM OM3HeC Mpoliecca Ha auarpamme QyHkmmid (use case diagram) MoMeECTHTH
3aMeTKy. [IpuKpenuTh 3aMeTKy K M300pakeHHIo Ou3Hec mporecca. [leperanurh Ha 3Ty 3aMETKy U3 OKHA MPOCMOTpA
3JIEMEHTOB MOJIETH JAMarpaMMy jesitenbHocTH (activity diagram) ¢ n3o0pakeHHMeM OCHOBHBIX IIaroB OW3HeC mpoiiecca
Kak MPE/ICTaBIICHO Ha puc..
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Puc. Ilpumep auarpammsl GpyHKIMi ¢ n300paxenneM nporecca KpeauroBanust IOpUANIECKUX JIUIT B BATIIOTE

U CCBUIKOH Ha IMarpaMMmy AesTeIbHOCTH C

n300paKeHNEM OCHOBHBIX IIaroB COOTBETCTBYIOLIEro OusHec nponecca B Rational Rose MuanBunyansHbie

3agaHud A 1abopaTopHoit paboTer Ne24

BapuanT Nel

PazpaboTars Mosienu MoTOKa padoT 1t HHYOPMALMOHHON HHTEPHET TOACUCTEMBI PHITEPCKO (PUPMBI, BKITIOYAIOMIEH
PETHCTPAIHIO KINEeHTa, MPOCcMOTP (TI0CiIe PErncTpaluy) MpeUIoKEeHUH, 1aTh 00bSBICHUE; OHIATh MECTO JaHHON MOJIENIN
IIpU oTpeiesieHNH (PyHKIMH pa3pabaTeiBaeMOii CUCTEMBI Ha ATalle ONpeesieHus TpeOOBaHUH K CHCTEME.

BapuanT Ne2

PaspaboTats Mozeny motoka padboT HHPOPMAIMOHHON MOCHCTEMBI HHTEPHET-PETUCTPAIIIH Ha KYPCHI BOAUTEICH
(penmonaraeTcsi perucTpalys Ha pa3InvHbIe TUIBI KATErOPHH, 1ojjavya 3asBKU U ee 00paboTka, BEIOOp JAHEH U BpeMeHH
3aHITHNA W JTHEW BOXKIIEHUS); TIOHATh MECTO JAHHON MOJIENHN MPH ONpeeeHnr QyHKIUI pa3padaTbiBaeMOi CUCTEMBI Ha
JTarne omnpeaeseHus TpeOOBaHU K cUCTeMe.

BapuanT Ne3

Pa3paboTate Mogeny motoka paboT HHPOPMAMOHHON MOJCHCTEMBI HHTEPHET PETUCTPAIH Ha KYPChl HHOCTPAaHHBIX
S3BIKOB (IIPEATIONIaraeTcsi BEIOOD S3bIKa, BEIOOP YPOBHS (BO3MOXKHOE TECTHPOBAHHUE), BEIOOP BPEMEHH U THEH 00ydeHHs);
MOHTHh MECTO TaHHOW MOJIEIH TPH OlpeneNieHrn QyHKImiA pa3pabaTeiBaeMOi CUCTEMBI Ha dTare ONpeaeIeHNs TpeOoBaHMI
K CUCTEME

BapuanT Ne4
Pa3paboTats Mogeny motoka padboT HHGOPMAMOHHON MOCHCTEMBI HHTEPHET Mara3uHa (IpearnoaraeTcs mpocMoTp,

perucrpanus npu 3akase, O(I)OPMJ'ICHI/IG 3aKa3a, HOATBCPIKACHUC IMOJTYyUCHU 3aKa3a); IIOHATHb MECTO )IaHHOﬁ MOJ€CIH ITpr
OIIpeACICHNU (byHKIII/Iﬁ pa3pa6aTLIBaeM0171 CHUCTEMBbI Ha 3TaIl€ OIPEACIICHUA Tpe60BaHPII7[ K CHUCTEMC.



BapuanTt No5
PaspaboTats MozeTH MOTOKA pabOT MHPOPMAIIMOHHOH MOICUCTEMBI HHTEPHET Kae; MOHAThH MECTO JAHHOM MOJICIU MPU
ompeneeHud (PyHKIHIA pa3pabaTeiBacMON CHCTEMbI Ha ITAIe ONPE/ICIICHHS TPeOOBaHHIA K CUCTEME.

BapuanT Ne6

PazpaboTars Mozien oToka padboT MHGOPMAMOHHON OACUCTEMBI HHTEPHET-CKIIa] (TpeanonaraeTcs IpocMOTp
HWHTEPHET-KIMEHTOM acCOPTUMEHTA, BO3MOXKHOCTh JIOCTABKH, HAIMYUE Ha CKJaje, 0OpPMIICHUE 3asBKH); IOHITh MECTO
JIAaHHOHM MOJIENTN IIpH onpeiesieHnu QyHKuunit paspabaTeiBaeMOil CUCTEMBI Ha dTaIle ONpe/ielieHns TpPeOOBaHUI K CHCTEME.

Bapuant Ne7

PazpaboTars Mosienu MoTOKa padoT HHHOPMALMOHHOM NOACUCTEMBI AIITEYHON CIIPABOYHOM CITy>KObI (TIpeonaraeTces
perucTparys HHTEpHET-KIIMEeHTa, TIPOBEpKa B HAIMUUH, 0(OPMIICHUE 3aKa3a, JAaTa JOCTaBKH); OHITh MECTO JaHHOU
MOJIEITIH TIPH oTIpeeNieHnH (YHKIUH pa3padaTbiBaeMOi CHCTEMBI Ha ATale ONpeaeIeHust TPeOOBaHHUH K CHCTEME.

BapuanT Ne§

Pa3pabortath Mojeu moToka paboT HHGOPMAITHOHHON OACUCTEMBI TeIe()OHHOM CIIPaBOYHOM CITyKOBI (TIpeanoIaracTcs
pErHCTpaIys HHTEPHET-KIMEHTa, TIPOBEPKA B HATMYKH, 0(OPMIICHHE 3aKa3a, 1aTa JOCTABKH); MMOHATh MECTO TAHHON
MOJICIH TIPH OTpe/ieNicHnH (QYHKIHUIA pa3pabaTsiBaeMoil CHCTEMBI Ha dTalle ONpeeieHus TpeOoBaHuil K CHCTEME.

BapuanT Ne9

Pa3pabotath Mojeu motoka paboT HHGOPMAITHOHHON MOACUCTEMBI MOKYNKKH OMICTOB (K//T U aBHa) OHJIAIH; MOHATH
MECTO JIaHHOM MOJEIH MPHU orpeaesicHin QYHKIMN pa3padaThiBaEMON CHCTEMbI Ha dTaIle ONpeecHHs TPeOOBaHHA K
CUCTEME.

BapuanT Nel0

Pa3pabotath MoJeny NoTOKa paboT HHPOPMAIIMOHHOMN ITOJICHCTEMBI PETHCTPALIMY B @3POIIOPTY C MPOXOKICHUEM
MOTPaHUYHOI'0 KOHTPOJIS; TIOHSTh MECTO JaHHOM MOJIENU NpHU onpenesieHny GyHKuuii pa3pabaTbiBaeMoil CHCTEMBI Ha
JTare onpezeeHus TpPeOOBaHUI K cHCTEME.

BapuanT Nell
PaspaboTars MOeIH MOTOKA pabOT HHPOPMAIIMOHHOM MOCKCTEMbI CallT Kadenpbl MC; MOHITH MECTO TaHHON MOIEIH
IIpU oTpeiesieHNH (PyHKIMHA pa3pabaTeiBaeMOi CUCTEMBI Ha dTalle OnpeeseHus TpeOOBaHUH K CHCTEME.

BapuanT Nel2

PazpaboTars Mosienu motoka padoT MHGOPMAIMOHHON TOACHCTEMbI HHTEPHET-XPaHWININA YIeOHBIX KHUT CBOOOTHOTO
JocTyna (Imperonaraercs 00si3aTenbHas PeruCTPaLs IS CKAYMBAaHUS, OTPAHUYCHHOE KOJIMYECTBO CKaUMBaHUIA,
BO3MOXKHOCTb BBIKJIa/IbIBaTh CBOI MaTrepualt); MOHATh MECTO JIaHHOM MOJEIH TPH OINIPEACICHUH (HYHKIMNA
pa3pabaTbIBaeMOl CHCTEMBI Ha 3Tare ompe/elieHns TpeOOBaHNH K CHCTEME.

Bapuant Nel3

Pa3paboTate Moaeny moToka paboT aBTOMaTH3UPOBAHHONW CUCTEMBI Pa0OTHI OMOINOTEKH (B YaCTHOCTH pabodee MecTo
6ubimoTekaps); HOHATh MECTO JAHHOW MOJIETH MPH ONpeieIeHNH (PyHKITHA pa3pabaTeiBaeéMoii CHCTEMBI Ha HTare
orpeJieTieHus TpeOOBaHUil K cHCTEME.

Bapuant Nel4

Pazpaborats Moaen MoToKa paboT MHPOPMAITMOHHOH MOACUCTEMBI «PETUCTPATypa MOTUKIUHUKNY (B YACTHOCTH pabodee
MECTO pEerucTparopa: IpuHATUEC 3aABOK Ha BbI30BA PAa3HbBIM BpadaM, BblJada KapTOUCK K BpayaM C YTOUYHCHUEM BPEMCHU
paboTHI Bpayeii); MOHATh MECTO JTAHHOW MOJICITH TIPH OTIPEeICICHAN (PYHKIUI pa3padaThiBaeMOW CUCTEMBI Ha dTare
OTpeieIeHUs] TPEOOBAHUN K CHCTEME.

BapuanT Nel5

PazpaboTars Monenu motoka padoT HHGOPMALMOHHOHN BEO-OPHEHTOBAHON MOJICHCTEMBI PEKIIAMHOTO areHTCTBA
(penmonaraeTcs MpeAoCTaBIEHUE PEKJIAMHBIX YCIIyT, 0()OpMIICHUE 3asBKH, HOATBEPKJICHNE ITPUHSTHUS 3aIBKH ¥ CPOKH
BBINIOJTHEHMS); TIOHATH MECTO JaHHOM MOJIEIIH IIPH OIpeiesieHnH (yHKIMHA pa3padaTbiBaeMOi CUCTEMBI Ha JTare
omnpeneneHus TpPeOOBaHUI K CHCTEME.

4.1.2. YcTHblii onpoc

Tema 1. TeopeTrueckue OCHOBBI IPOCKTHPOBAHUS UHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeToIOIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE ¥ THIIOBOE MPOSKTUPOBAHUE HH(POPMALIMOHHBIX CUCTEM

Tema 4. CTpyKTypHbBIC METO/IbI aHAIN3A U MPOSKTUPOBAHUS MHPOPMAIIMOHHBIX CHCTEM
Tema 5. [IpoekTrpoOBaHUE JOKYMCHTAIBHBIX 0a3 JaHHBIX



Tema 6. IIpoextupoBanue pakTorpapuIeckux 6a3 JaHHBIX
Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IBI AHAIN3A W IPOESKTHPOBAHMS HH(POPMAIIHOHHBIX CUCTEM
Tema 8. ObecneueHre COBMECTHOTO AOCTYIIa K 0a3aM JIaHHBIX U IPOrpaMMam

4.1.2.1. ITopsinox npoBegeHUs.

YCTHBII Onpoc NMpOBOJMTCS HA TNPAKTHUECKHX 3aHATHAX. OOywarompecs: BBICTYNAIOT C JOKJIaJaMH, COOOLICHUSIMHU,
JIOTIOJTHEHUSAMH, Y4YacCTBYIOT B JUCKYCCHM, OTBEYAIOT Ha BOMpPOCH! IpemnojaBareins. OIEHUBaeTCs ypOBEHb JOMallHEH
MOATOTOBKA II0 TEME, CIIOCOOHOCTh CHCTEMHO W JIOTMYHO H3JaraTh MaTepuall, aHaJU3HpoBaTh, (OPMYIHPOBATh
COOCTBEHHYIO HO3UIINIO, OTBEYATh HA JIOMOIHUTEIBHBIE BOIPOCHL.

4.1.2.2 KpuTepuu oleHUBAHUSA

OneHka «OTIIMYHO)» CTABUTCS, €CJIH 00y4aromuiics:

B oTBeTe kauecTBEHHO PACKPBLI cofepxkaHue TeMbl. OTBET XOpOWO CTPYKTypHpoBaH. [IpekpacHO OCBO€H MOHSATHITHBINA
armapart. [IpoeMOHCTpUPOBaH BHICOKHH YPOBEHb MOHMMaHUs MaTepuana. [IpeBocxonHoe ymeHne (GpopMynupoBaTh CBOH
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC TTOJIOKCHUS.

OueHKa «X0pOLI0» CTABUTCS, ecJIH 00yUyarommuiics:

OcHOBHBIE BOIPOCHI TeMBI packpbll. CTPyKTypa OTBETA B LIEJIOM aJ€KBATHA TeMe. XOpOLIO OCBOEH MOHATHIHHBIN anmapar.
[TponemMoHCTpUpPOBAaH XOPOIIMH ypOBEHb MOHHUMAaHHA Marepuana. Xopoliee yMeHHe (OpMYIHpPOBaTb CBOM MBICIH,
00CykIaTh TUCKYCCHOHHBIE MOJI0KEHHSI.

OueHkKa «y10BJIeTBOPUTEIbHO)» CTABUTCS, €CJIM 00y4Yaromuiics:

Temy wactmuno packpsul. OtBer cmabo crpykTypupoBaH. IloHATHIHBEIM ammapar OCBOEH 4YacTW4HO. [loHmMmanme
OTICTBHBIX MOJOKECHUH M3 MaTepuala Mo TeMe. Y IOBJIECTBOPUTEIbHOE YMEHUE (HOPMYJIMPOBATH CBOM MBICIH, 00CYKAaTh
JUCKYCCHOHHBIE MOJIOKEHHS.

OuneHka «Hey10BJIEeTBOPUTEILHO» CTABUTCS, €CJIU 00y4arOIuiics:

Temy He packpsul. [IoHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [loHMMaHMe MaTepuana ¢parMeHTapHOE HIIH
orcyTcTByeT. Heymenue ¢hopMyIMpoBaTh CBOM MBICIH, 00CYKAaTh AUCKYCCHOHHBIE TTOJIOKEHUSL.

4.1.2.3. ConepxxaHne OLIEHOYHOT'O CpeACTBa

Temsr 1-8

1. Yo Takoe cucteMHbIN noaxo K npoektupoBanuto C. KakoBsl ero npuHuumns!?

2. Kakyto poisis B kubepueruueckoit Mmoaenu MC urpaiot odpatHbie CBA3U (YHKIHMH CUCTEMBI yIIpaBICHHs)?

3. [epeuncnure u onumute TUITE C, BRIACTSEMBIX B COOTBETCTBHHU C XapaKTepoM 00paboTKu HHPOPMAIIUH, TIO
CTCTICHH

4, aBTOMAaTU3AINH, TI0 chepe MPUMEHEHHSI, IO YPOBHIO YIIPABJICHUSI.

5. Uro takoe QyHKIHOHATBHAS mocucteMa MC (IpUHIMITEL TOCTPOSHHUS, pelIaeMbIe 3aa4H, CTPYKTypa)?

6. Onummre CTPyKTypa OJTHOMOIb30BATENILCKONH M MHOTOIOJIb30BaTEIbCKOM, Maioi 1 kopriopatuBHoit VIC,
JIoKanbHOM U pacnpenenennoit UC, coctaB u copepKaHue UX MOACHCTEM.

7. B uem Ha3zHaveHHE U CTPYKTypa MOJCUCTEM MaTEMATHIECKOT0, TEXHOJIOTUIECKOTO, TPOrPaMMHOTO,
TEXHUYECKOTO M JINHIBUCTHYECKoro obecrieuenus VC.

8. Kax BpI moHMMaeTe NOHSATHE TEXHOJIOTHUS IPOSKTUPOBAHMS?

9. Kakyro poJib urpaeT TeXHOJOTHs POEKTUPOBaHUs B mponiecce co3nanus MC u kakue TpeboBaHus,
MIPEIBSBISIOTCS K BEIONPAaeMOM TEXHOJIOTHU?

10. Bunel mogeneit u meronoB moaenupoBanus MC.

11. Kakne Momenu )KU3HEHHOTO IUKIa BB 3HaeTe? B yeM MX JOCTOMHCTBA Y HETOCTATKH?

12. Kakas u3 mopeneit spinsercs HanboJiee MepCreKTHBHOMN?

13. Onummre cTaany, 3Tallbl Mpoiecca 1 0COOEHHOCTH KaHOHUYecKoro mpoektupoBanus DVIC.

14. Omnummte cocTa padoT Ha MPEIIPOCKTHOMN CTaIuH, CTAIUU TEXHUIECKOTO H Pad0Yero MpOeKTHPOBAHUS, CTAIUU
BBOJIa B IEHCTBUE, IKCIUTyaTalluU U COMPOBOXkAeHUs mpoekta DUC.

15. Kaxoii cocTaB mpoeKTHOH JOKYMEHTAITNH, B3aMMOJICHCTBHE MOJIb30BaTenel u pazpadbotunkoB DVC Ha cTaausax u
JTamnax npouecca NpoeKTUPOBaAHUS?

16. YT0 Takoe TUITOBOH MPOEKT, MPEINOCHUIKH TUITU3AINH, O0BEKTHI THITU3AIHH.

17. B yeM 0co0O0EHHOCTH METOIOB TUIIOBOTO MPOCKTHPOBAHUS U OIICHKA 3(p(PEKTUBHOCTHU HCIIOIB30BAHUS THIIOBBIX
peleHuit.

18. JaiiTe onpenenenne TUMIOBOMY MpoekTHOMY pernenuio (TIIP).

19. Kaxkwue xnacce! TIIP BrBI 3HacTE.



20. OOBsICHUTE COCTaB U COJIEpKAaHKE Ollepalyii TUIIOBOTO eMeHTHOTo npoektiposanus UC, tunosoii UC,
collepyKaHre CHCTEMHOTO (0OBEKTHOTO) U TpynIoBoro npoextupoBanus MC.

21. B 4eM cocTOUT 0COOCHHOCTh CTPYKTYPHOTO MOX0/1a K poekTupoBanuio NC.

22. [epeuncaure 1 00BSICHUTE IPHUHIUIIB CTPYKTYPHOTO TIOJIX0/1a.

23. Yro Ttakoe KOHCAITHUHT B chepe UT?

24, Kakue 3agaun pematror CASE TexHom0rHn?

25. Kakwe npuHIMITEL U CpeIcTBA CTPYKTYpPHOTO aHAJIM3a BEI 3HAaeTe?

26. Uro takoe ER-MonenupoBanue?

27. [osicante morsatus Cymaoctr U CBs3u

28. Yro Takoe HOpMAaTH3AIKS U 3a4eM OHA HyXHA?

29. PackpoiiTe 0cOOEHHOCTH METOOJIOTHU (PU3UUCCKOTO MPOCKTHUPOBAHUS PENIAIUOHHBIX B/I.

30. Haiite onpenenenns nousaTisaM OOIT: kimacc, 00BEKT, IK3EMIUIP Klacca, IIoBeAeHHE 00BEKTa.

31. Kak o603HauaroTcst 00BEKTHI M Kj1acchl Ha Auarpammax UML?

32. UYro Takoe acconmanus Mexay kiaaccamu? Kakue Buabl accouuanuii Bol 3Haete? [IpuBeaute npumepsl.
33. [IponemoncTpHpyHiTe Ha IprMepax ocHoBHEIE IoHATHA OOII (HacnenoBanue, MOIUMOPQPHU3M U JP.)
34. Kaxue Buapl nuarpamm UML BbI 3HaeTe, B UeM UX MpeIHA3HAYEHUE?

4.1.3. TBopueckoe 3a1anue

Tema 1. TeopeTnueckre OCHOBBI IPOSKTUPOBAHUS MHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeTomomorndecKkiue OCHOBBI IPOCKTHPOBAHU HH(POPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE U THITOBOE IIPOCKTUPOBAHIE HHPOPMAIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIC METOIBI aHAIH3a U MPOSKTUPOBAHUS HHPOPMAITHOHHBIX CUCTEM

4.1.3.1. llopsiaok npoBeieHUs!.

OOyuaronyecs BBIOIHSIOT 331aHKs, TPEOYIOIINE CO3/IaHNs YHUKAJIBHBIX OOBEKTOB ONpeNeNéHHOro THna. Tum oObekTa,
ero TpeOyeMble XapakTepUCTUKKM M METOIbl €ro CO3JaHusl ONPENeNSIOTCS IMOTPEOHOCTSIMU NpOodhecCHOHABHOI
JeSITeIbHOCTH B COOTBETCTBYIOLIEH cepe MO0 MeasIMH TPEHUPOBKU OINPEeNIEHHBIX HaBBIKOB M yMeHHH. OLeHHBAIOTCA
KpEaTHBHOCTH, BIIa/ICHUE TEOPETUIECKUM MaTEepPHAaJIOM II0 TeMe, BIIaJIeHHUE IPAKTHYECKIMH HaBBIKaMU.

4.1.3.2 Kputepuu oueHuBaHUsI

OueHKa «OTJIMYHO)» CTABUTCSH, €CJIM 00y4aroLuiics:

[TponeMOHCTPUPOBaN BBHICOKHI YPOBEHb 3HAHWI 1 YMEHUI, HEOOXOJMMBIX /IS BBINOJHEHUS 33/1aHus. PaboTa moimHOCThIO
COOTBETCTBYET TPeOOBAHMAM NPO(ECCHOHATBHOM JiesiTenbHOCTH. OTINYHAs CIOCOOHOCTH MPUMEHSITh NMEIOIINECs] 3HAHUS
U YMEHHs ISl PEHIeHUs NPAKTHYECKHX 3a]ad. BBICOKMH YpOBEHb KpPEaTHBHOCTH, CaAMOCTOSATENBHOCTH. COOTBETCTBUE
BBIOPAHHBIX METO/IOB MTOCTABJICHHBIM 3a/1a4aM.

OueHKa «X0pOLI0» CTABUTCS, €CJIH 00yUyalommiics:

IIponemMoHCTpHUPOBAN CpEeAHNI YPOBEHb 3HAHUIM M YMEHHH, HEOOXOANMBIX JJISl BRITTOMHEHHS 3a1aHus. Pabora B 0CHOBHOM
COOTBETCTBYET TPeOOBaHMSIM NMPOGECCHOHATBHON JIESITEILHOCTH. X0poIasi CIIOCOOHOCTh NPUMEHATh UMEIOLINECS 3HAHUS
W yMEHHs JUIsl pElIeHUs] NpakThdeckux 3anad. CpenHHH ypOBEHb KPEaTHBHOCTH, CaMOCTOSTENbHOCTH. BriOpaHHbIE
METO/IbI B LIEJIOM COOTBETCTBYIOT IIOCTaBJICHHBIM 33auaM.

OneHka «yA0BJICTBOPHTEIbHO» CTABUTCS, €CJIM 00y4alommiics:

IIponemMoHCTpHpOBaT HU3KUK YPOBEHb 3HAHWN M yMEHHUH, HEOOXOMMUMBIX IJIS BBIOJTHEHHWS 3amaHus. PaboTa gacTHdHO
COOTBETCTBYET TpPEOOBaHUSAM IPO(PECCHOHANBLHON JIESTENBHOCTH. Y IOBJICTBOPUTEIbHAS CIHOCOOHOCTh INPHUMEHATH
HMEIOIIUECS 3HAHUS U YMEHHUs JUIsl PELICHUs NMPAKTHYEeCKHUX 3a1a4. HU3Kkui ypoBeHb KPEAaTUBHOCTH, CAMOCTOSTENBHOCTH.
BriOpanHBIE METO/IBI YACTHYHO COOTBETCTBYIOT ITOCTABJICHHBIM 33a4aM.

OneHka «HEYyIOBJECTBOPHTEIbHO» CTABHTCS, €CJIM 00y4alommics:

[IporemMoHCTpUPOBaT HEYIOBIETBOPUTENLHBI YPOBEHb 3HAHWMM M yMEHHMH, HEOOXOAMMBIX JUIS BBIIOJHEHUS 3aJaHMsL.
PaGora He cooTBeTCTBYeT TpeOOBaHMAM IpOEecCHOHATILHOW aesTeNbHOCTH. HeymoBiieTBopuTenbHas CHOCOOHOCTh
MIPUMEHSTh UMEIOIIMECs 3HAHUSA U YMEHHS IS PELIeHUs MpakTHUecKuX 3ajad. HenocTaTouHslll ypoBEeHb KPEaTHBHOCTH,
CaMOCTOSATENILHOCTH. BpIOpaHHBIE METOIBI HE COOTBETCTBYIOT IIOCTaBJICHHBIM 3a/1a4aM.

4.1.3.3. Conep:xanue olleHOYHOTO CpeACTBA

Temsi 1-4

DopmynHpOBKa 3a1aHUS:

Pa3zpaboTka morndeckoir MOIeNH NTaHHBIX HHPOPMAITMOHHON CHCTEMBI 110 TPEIOKEHHON IPEMETHON 00acTn

TIpumep 3amanuii: pazpadorats ERD B HOoTanmu IDEF1X u uHpOpManmoHHy 0 MOJENb I 3a1a4u "YdeT ycreBaeMocTH .



4.2. OneHoOYHBIE CPEACTBA MPOMEKYTOYHON aTTeCTAlINA

[lo mucuumiaMHE NpeaycMOTpeH dK3aMeH B 4 cemecTpe. DK3aMEH INPOXOAWT Mo Owieram. B kaxnom Ouiere naBa
TEOPETHYECKHUX BOIPOca. DK3aMeH MPOBOAUTCS B YCTHOM / MICbMEHHON M KOMIIBIOTEpHOH opme. OueHUBaeTcs BajeHue
MaTepHaloM, €ro CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH NPUMEHATh HY)KHbIC 3HAHHS, HaBBHIKM M YMEHHs IIpH aHAJH3e
TIPOOJIEMHBIX CUTYyaIHi.

4.2.1. YcTHBIH WIM NHCbMEHHBI 0TBET HA BONPOC

4.2.1.1. ITopsiaok mpoBeaeHUsI.

YCTHBI MIM NUCBMEHHBIM OTBET Ha BONPOC HANpaBIEH HAa MPOBEPKY 3HAHMN OCHOBHBIX pa3fiellOB MO AMCHUILINHE
«IIpoextupoBanue NHOOPMALMOHHBIX CHCTEM.

4.2.1.2. Kputepuu oneHnBaHHA.

OuneHka «OTJIMYHO» CTABUTCS, €CJIU 00yJarouuiics:

B oTBeTe kaueCTBEHHO PACKpBLI coepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHpoBaH. IIpekpacHO OCBOEH MOHATHIHBIN
ammapat. IIpoeMOHCTpUpOBaH BEICOKHH YPOBEHb MOHMMaHUS MaTepuana. [IpeBocxomgHoe ymeHne (GpopMynnpoBaTh CBOH
MBICJIH, 00CY)XKIATh JUCKYCCHOHHBIE TIOJIOKCHHS.

OneHKa «X0pouIoy» CTABUTCH, €CJIU 00yJaromuiics:

OCHOBHBIE BOIIPOCHI TeMBI packpbul. CTPyKTypa OTBETa B II€JIOM aJIeKBaTHA TeMe. XOpOIIO OCBOCH MOHATHUHHBIN anmapar.
[IponemMOHCTPUPOBaH XOPOIIWI ypOBEHb MOHUMaHHS Marepuana. Xopollee yMeHHe (OPMYIHPOBaTh CBOM MBICIIH,
00CyXIaTh TUCKYCCHOHHBIE MOJI0KEHHS.

OneHka «yA0BJIECTBOPUTEILHO» CTABUTCS, €CJIN 00yYaromuics:

Temy wactuuHo packpbil. OTBeT cnabo cTpykTypupoBaH. [loHATHUHHBIA ammapaT OCBO€H dYacTuyHO. [loHnmanue
OTJICTIbHBIX MOJIOKEHUH U3 MaTepuaja Mo TeMe. Y JOBJIETBOPUTEIbHOE YMEHUE (HOPMYIUPOBaTh CBOU MBICIIH, 00CYKIaTh
JUCKYCCHOHHBIE MTOJIOKEHHS.

OneHka «HEyI0BJETBOPUTEIbHO» CTABUTCS, €CIU 00y4Yaroluiics:

Temy He packpsul. [IOHATHHHBIN ammapaT OCBOEH HeyAoBIETBOpHTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE HIIH
orcytcTByeT. Heymenue (hopMynupoBaTh CBOU MBICIH, 00CYKAaTh AUCKYCCHOHHBIE TTOJIOKECHUSL.

4.2.1.3. OuleHOYHBIE CPEACTBA.

Bonpocs! AJ151 yCTHOTO MJIM IMCbMEHHOT0 0TBETAa

. Ipoextuposanue UC, npoexkt C, ocHOBHBIE 1101X0/1bI B TpoekTHpoBanuu 1C.

. Metonomnorus nocrpoenust UC.

. OCHOBHBIE KOMITIOHEHTHI TEXHOJIOTHH IpoekTupoBanust VC.

. Metons! npoextuposanus UC.

. CpencrBa npoexktupoBanus 1C.

. Kpartkas xapakTeprcTuKa IpUMEHAEMBIX TEXHOJIOTUI IPOEKTUPOBAHUSI.

. Kuzuennsiit nukin UC. Bunasl Mmogeneii sxusnennoro mukia VC.

. TpebGoBanus K BEIOMPAaEeMOH TEXHOJIOTMH POSKTUPOBAHUS.

. Kanonnueckoe npoextupoBanne. CTaguu u 3Tarsl.

. CocTaB u comepxanue padoT Ha MPeaIPOeKTHOH cTaguu co3manus 1C.

. CocraB u conepxaHue paboT Ha CTaUU TEXHO-PaOOYEro MPOESKTUPOBAHHS.

. CocTaB u copepxkaHue padoT Ha CTa[UAX BHEAPEHHUS, SKCIITyaTallul U COTIPOBOXKICHUS IIPOEKTA.

. OCHOBHBIE IOHATHA U KIACCU(PHUKAINSI METOIOB THIIOBOTO MPOEKTUPOBAHHSI.

. TexHoONOTHsI TapaMeTPUUECKNU-OPHUEHTHPOBAHHOTO MPOSKTHPOBAHUS.

. TexHONIOrHs MOJIEIbHO-OPUEHTUPOBAHHOTO IPOEKTUPOBAHUSI.

. OcHoBHBbIe TOHATHA U knaccudukarust CASE-TexHonorui.

. [IpoextupoBanue akrorpadpuaecknx bJ{: MeToab! MpoOeKTHPOBAHKUS.

. [IpoexTrpoBaHue NOKyMEHTAJIbHBIX 0a3 JaHHBIX.

. Konuenryansaoe npoekrtuposanue b/I.

. JlJornueckoe npoextuposanue b1

. @u3nueckoe npoexkruposanue bJI.

22. ba3oBble NPUHIUIIBI U TOHSATHS TEXHOJIOTHH pa3pab0TKi 00bEKTHO-OPUEHTHPOBAHHBIX HH(POPMAIIMOHHBIX CUCTEM Ha
ocHose UML.

23. Bo3moxkHocTH 1 gocronHcTBa UML. MHCTpyMeHTaIbHBIE CPEICTBA BU3YAIbHOTO MOJICITMPOBAHHSI.

24. Apxurextypuble npeactasienust UML. [Tonstre apxurekTypbl HHGOpMaNOHHON CHCTEMBI.

25. O630p muarpamm UML. Cpeacrsa UML. [luarpaMmbl BapUaHTOB HCIIONIb30BaHus. JlnarpaMmel KiiaccoB. JluarpaMMer
B3anUMOIeHCTBUSA ([[narpaMmBbl MOCIIE0BATEILHOCTH, KOOTIEPATUBHBIE THAarpaMMBbl). JlnarpaMMbl COCTOSTHUM. JlmarpaMmbl
JeaTenbHOCTeH. JlnarpaMMel peann3anuy (IarpaMmbl IaKETOB, KOMIIOHCHTOB M Pa3MEIICHHS).

26. PanmonanbHelit yauduuuposanuslii npouece (RUP). Aucunmumust RUP. Knrouessle nonsitus u npunnuns RUP.
Oouice npecTaBiICHUE, TUHAMUYECKAN 1 cTaTmdeckuid aciekThl RUP.

27. MexcucteMHble HHTEp(EHChl 1 ApaiBepbl; HHTEP(QEHCH B paclipeaeIeHHbIX CHCTEMAX.

28. CrangapTHbBIe METO/BI COBMECTHOTI'O OCTYIA K 0a3aM JaHHBIX M IPOrpaMMaM B CIIOXKHBIX HH()OPMAaIIMOHHBIX
cucremax (apaiiepsr ODBC).
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Ilepeuenb JuTEpaTYpbl, HEOOXOAMMON JJISl OCBOEHUS JUCHMILIMHBI (MOIYJIsT)

Hanpasnenne moarorosku: 09.03.03 - INpukinaaHas nHGOpMaTHKA
Ipoduns noarorosku: [IpuknanHas nHGOpMAaTHKa B IKOHOMHKE
Ksamudukanms BEITyCKHIKA: OaKaiaBp

®opma oOyueHus: 3a0uHas

S3pIK 0OydeHus: pycckuit

I'on Havyana oOyueHus no odpasoBaTenbHON nporpamme: 2025

OcHoBHasI TATEpaTypa:
1. KoBanenko, B. B. [IpoektupoBanne mH(OpMalMOHHBIX cucTeM : yuyeOHoe mocodue / B.B. Komanenko. — 2-e u3n.,

mepepab. u mom. — Mocksa : MH®PA-M, 2023. — 357 c¢. — (Bwicmee obOpazoBanme: bakamaspumat). — DOI
10.12737/987869. - ISBN 978-5-00091-783-1. - Tekcr : anexkrponnsiii. - URL: https://znanium.ru/catalog/product/1894610
(mata obpamenns: 07.02.2025). — Pexxwm gocTymna: mo moamucKe.

2. 3aboruna, H. H. [IpoekTupoBanue WHPOPMALMOHHBIX CHCTEM : yueOHOe mocodme. — Mocksa : UTHOPA-M, 2022. —
331 c. + on. marepuansl [Daekrponnsiii pecypce]. — (Boiciiee obpa3osanue: bakamaspuar). — DOI 10.12737/2519. -
ISBN 978-5-16-004509-2. - Tekcr : anekrponnbiit. - URL: https://znanium.ru/catalog/product/1840494 (nata obpaiuneHus:
07.02.2025). — Pesxum 0CTyMA: 1O TMOITUCKE.

3. Tarapuna, JI. . OCHOBBI NPOEKTHPOBAHHUS W Pa3pabOTKH HH(YOPMAIMOHHBIX CHCTeM : ydeOHoe mocobme / JLTI.
larapuna, }O.C. Illeeamna. — MockBa : MH®PA-M, 2024. — 211 c. — (Beicmee o6pazoBanue). — DOI
10.12737/1872684. - ISBN 978-5-16-017759-5. - Tekct : 3JEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/1872684 (nata obpamuienus: 07.02.2025). — Pesxxum 10CTymAa: MO MOIIHUCKE.

4. MeTooJIorHsl U TEXHOJIOTHs POEKTUPOBAHUS HHPOPMAIMOHHBIX CUCTEM : yueOHoe nocodue / 0. M. Kazakos, A. A.
Tumenko, A. A. Kysemenko [u ap.]. - MockBa : ®JIMHTA, 2018. - 136 c. - ISBN 978-5-9765-4013-2. - Tekcr :
anexTponHbiit. - URL: https://znanium.com/catalog/product/1860039 (marta obpamenus: 07.02.2025). — Pexum gocrymna:
TI0 TIO/ITHCKE.

JlonoiHNTEeIbHAA JIUTEpaTypa:
1. Maptumus, C. A. baspl nanubix. [Ipaktndeckoe mpumenenne CYBJ[ SQL u NoSQL-tuma mist mpoeKTHpOBaHHS
nHopManmoHHbIX cucteM : ydebHoe nocobue / C.A. Maprummuz, B.JI. CumonoB, M.B. Xpamuenko. — Mocksa :
DOOPYM : UH®PA-M, 2024. — 368 c. — (Bsiciiee oopazosanue). - ISBN 978-5-8199-0946-1. - TekcT : 3J€KTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/2096940 (mara obpamienus: 07.02.2025). — Pexxum goctymna: mo mojmn1cKe.
2. bangun, K. B. MadopMamonHble cHCTEMBI B 5KOHOMHEKE : yaeOHoe nocodue / K.B. bannua. — Mocksa : THOPA-M,
2024. — 218 c¢. — (Bweicmiee oOpazoBanme). - ISBN 978-5-16-019321-2. - Tekcr : oamexkrponHsii. - URL:
https://znanium.com/catalog/product/2108502 (nara obparuenus: 07.02.2025). — PesxumM gocTyIa: mo MOAMUCKE.
3. bora, B. B. OcHOBEI npoekTupoBaHua WH(GOPMAIMOHHBIX CHCTEM M TEXHOJNOTHH : yueOHOe mocobue / boa B. B. -
Pocros w/[] : U3n-Bo IODY, 2018. - 105 c. - ISBN 978-5-9275-2717-5. - Tekct : anexrponnsiit / 9bC "Koncynpranr
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785927527175.html  (mara oOpaieHus:
07.02.2025). - Pexxum A0CTyMa : [0 TOAIHUCKE.
4. MpuxnagHas UHPOPMATHKA: CIIPABOYHHK : ydeOHoe mocobue / mon pea. B. H. Boaxosoii, B. H. FOpseBa. - Mocksa :
Ounancel u  Craructuka, 2021. - 767 c. - ISBN 978-5-00184-055-8. - Tekcr : oamekrtponnsii. - URL:
https://znanium.ru/catalog/product/1831445 (nata obpatenus: 07.02.2025). — Pexxum 1ocTyna: mo noJmucke.
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K paboueli npocpamme OUCYUNTUHBL (MOOYIsL)
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Hepeqem, HHq)OpMaHI/IOHHLIX TeXHOJIOFHﬁ, HCIMOJIB3YEMBIX /IS OCBOCHUA TUCHHUIIJINHBI (MOI[leSI), BKJ/IIOYasl NNEPECYCHb

NMPOrpaMMHOro odecnedeHust 1 HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM

Hamnpasnenue noarorosku: 09.03.03 - INpuknagnas nHdopmarnka
IIpodwuns noaroroBku: [IpuknanHas nHGOPMATHKA B 3KOHOMHKE
Ksamudukanms BEITyCKHIKA: OaKaiaBp

®opma oOyueHus: 3a0uHas

S3pIK 0OydeHus: pycckuit

I'on Havana oOyueHwus Mo oOpazoBaresbHOI mporpamme: 2025

OcBoeHHE MAUCIMIUIMHBI (MOAYJNsA) TIPEANoJiaraeT HCIOJB30BaHHE CJIEAYIOUIEro MPOrpaMMHOIO
nH(pOPMALMOHHO-CIIPaBOYHBIX CUCTEM:

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

Kaspersky Endpoint Security mas Windows

OnexTpoHHas OubmmorteuHas cuctema «ZNANIUM.COM»

OnektpoHHast OubimoTeyHas cucrema MznarenscrBa «JlaHbp»

OnektpoHHast OubmmoTeyHas cucrema « KOHCYy IbTaHT CTyAEHTa»

obecrieueHuss U



