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Conep:xanue

1. IlepedeHb TMIAHHPYEMBIX PE3YABTATOB OOYYCHUS IO JAUCIUIUIHHE (MOJYII0), COOTHECCHHBIX C IUIAHHPYEMBIMH
pesynbratamu ocsoenust OIIOIT BO

2. Mecrto mucnutuinHbl (Moxyist) B ctpyktype OITOIT BO
3. O6peM OUCHUIUIMHBI (MOZIYIS) B 3a4ETHBIX €OMHHIAX C YKa3aHMEM KOJHMYECTBA YacOB, BBIACIICHHBIX Ha KOHTAKTHYIO
paboTy oOydaronuxcs ¢ mpernoaapareieM (1o BUAaM yaeOHbIX 3aHATHH) M Ha CAMOCTOSITENIBHYIO Pab0Ty 00ydIaronuXCst

4. ConepxaHue AUCHUILTUHBI (MOIYISA), CTPYKTYPHPOBAaHHOE IO TeMaM (pa3genaM) ¢ yKa3aHHEM OTBEJICHHOIO Ha HUX
KOJIMYECTBa aKaIeMUIECKUX YacOB M BUJIOB Y4eOHBIX 3aHATHIH

4.1. CTpyKTypa ¥ TEeMaTHUCCKUH TUIaH KOHTAKTHOM W CAMOCTOSTEIBHON paOOTHI IO AUCIUILTHHE (MOJIYJIIO)

4.2. ConepxaHue TUCIUTUTHHBI (MOJTYJIS)

5. IlepeueHp y4eOHO-METOAMIECKOTO OOECTIEUEHUS Il CAMOCTOSTENbHON paboThl 00y4aOIIMXCs 1O AUCHUIUIMHE (MOIYITIO)
6. ®OH/I OIICHOYHBIX CPEICTB MO JUCIUTUTHHE (MOJIYJIIO)

7. IlepeueHs muTEpaTyphl, HEOOXOIUMOMN IJI1 OCBOCHUS JIUCITUILTUHEI (MOTYIIS)

8. TlepeueHr pecypcoB WHGOPMAIMOHHO-TEICKOMMYHUKANINOHHON cetn "MHTepHET", HEOOXOAMMBIX [UIi OCBOCHHS
JVCIATIIMHBI (MOJTYIIS)

9. Metoanieckue yKkazaHus Uit 00y4aroIuXcsl 10 OCBOCHUIO TUCIUITITHHBI (MOJIYJIST)

10. Ilepeuenr MHGOPMALMOHHBIX TEXHOJOTHH, HCIOIB3YyeMBIX IPH OCYLIECTBICHHH 00pa3oBaTeNbHOIO Mpolecca II0

JUCHUTUTHHE (MOYIT0), BKIIFOYAs TIEPEUeHb MPOrPaMMHOT0 obecriedeHust 1 WH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM (TIPH
HEOOXOIUMOCTH )

11. Onwucanue MmarepuanbHO-TEXHHMYECKOH 0a3bl, HEOOXOAMMOM Uil OCYIIECTBJIEHHMs 00pa3oBaTENbHOrO Mpolecca I0
JVCLUTIIINHE (MOYJIIO)

12. CpencrBa ajanTalyy IPENoNiaBaHMs JUCHHUIUIMHBI (MOIYINsl) K HOTPEOHOCTSM OOydaromuxcsi MHBAIWAOB U JIMI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI

13. TIpunoxenue Nel. @OHA OLIEHOUHBIX CPEACTB

14. TIpunoxxenne Ne2. [lepedens uTepaTypbl, HEOOXOAUMOM UIsT OCBOCHHUS AMCIIUIUIAHBI (MOIYJIs)

15. Tpunoxenue Ne3. Tlepeduenb MHGOPMAIMOHHBIX TEXHOJIOTHIA, MCIOIB3YEMbIX Ui OCBOCHHS AUCIMIUIMHBI (MOJIYIs),
BKJIFOYasl IIEPEUeHb MPOrpaMMHOT0 00ecTieueH s U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM



[porpammy mucrmmiuHbl paspabotan(a)(n) crapmmii npernogaBatenb, 0/c [amumymmmaa 3.3. (Kadempa matematuku u
MIPUKJIaJHON HHPOPMATHKN).

1. IlepeyeHb IIAHHPYEMBIX Pe3yJbTATOB OOy4YeHHsI MO AUCHMUILUIAHE (MOIYJII0), COOTHECEHHBIX C MJIAHUPYEMBIMH
pe3yabTaramu ocBoenusi OIIOITI BO

OO0yuarommuiicsi, OCBOUBIINH TUCIUTUIMHY (MOZYIIB), JOJDKEH 001a1aTh CIEAYIONTUMH KOMITCTECHITHSIMHE:

Mndpp Pacmngposka
KOMIIEeTeH U NpHoOPeTaAEMOil KOMIIETEHITUH
VK2 Croco0eH OIpeeNsaTh KPyr 3a7ad B paMKaxX ITOCTAaBICHHOH [IENX W BHIOMPATh ONTHMATBHBIE CIIOCOOBI
WX PEIIeHIIsI, UCXOIS U3 ICHCTBYIOIINX MIPABOBBIX HOPM, HMEIOIINXCS PECYPCOB U OTPaHUUICHUN
BiaseTs HaBEIKAMU ONIPECTICHUS KPyTa 33/1a4 B paMKax IIOCTaBJICHHOW IENIH, BRIOOPA ONITUMAITEHBIX
VK-2.3 CrI0cO0OB X PEIIEHMsI, UCXOIS U3 ICHCTBYIOIIUX ITPABOBBIX HOPM, HMEIOIINXCS PECYPCOB U
OrpaHUYEHUI
OIK-8 CriocoOeH NMpUHUMATh y4acTHE B YIPABICHUHM IPOEKTAMU CO3JaHUsl MH(POPMAIMOHHBIX CHCTEM Ha
CTaqusIX >KU3HEHHOTO IIMKJIa
OTK-8.1 BHATH CITOCOOBI COBMECTHOTO YIPABICHUS IPOCKTAMHA CO3JIAaHHUS WH(OPMAIIMOHHBIX CHCTEM Ha CTaIUIX
’ PKH3HEHHOTO IIUKJIa
OIK-8.2 YMeTh B cocTaBe KOMaH/Ibl YIIPABJISITh IPOEKTAMHU CO3/1aHKs UH(POPMAIIMOHHBIX CHCTEM Ha CTaAUsIX
’ PKH3HEHHOT'O ITKJIa
OIK-8.3 IBriageTs ClIOCOOHOCTHIO COBMECTHOTO YIIPABIICHHS MPOEKTaMHU CO3IaHUS WH(POPMAIIMOHHBIX CUCTEM Ha|
' CTaqusaX >KU3HEHHOTO ITMKIa

OOy4aromuiicst, OCBOUBIINHN TUCIUILIHNHY (MOJIYIb):

JlomKeH 3HaTh:
- crocoObl COBMECTHOTO 3((EKTUBHOTO YIPABICHHS HHHOBAIIMOHHBIMU MPOEKTAMH CO3JaHUsI HH(OPMAIHOHHBIX CHCTEM
Ha CTaIMAX KHU3HCHHOTO I[THKJIa

JomxeHn ymers:

- 3(eKTUBHO PYKOBOAUTH YIIPABICHHEM HHHOBAIIMOHHBIMU MPOEKTAMHU CO3/IaHHsI MH(POPMAITMOHHBIX CHCTEM Ha CTaJIHsIX
KM3HEHHOTO IIMKJIA, OCYIIECTBIATh OOOCHOBaHHBIA BHIOOp MpOQeccHOHaNbHO opueHTHpoBaHHBIX MC B mpeaMeTHOM
o0JracTu.

JlomkeH BIaaeTh:

- HaBBIKAMU OIPEIENICHNs] OCHOBHBIX W CHEIU(HUYSCKUX 33aJad B paMKaxX ITOCTABICHHOHN IIENH, BBIOOpa CIIOCOOOB UX
peIIeHNs, METOMKAMU Pa3pabOTKY [IEH U 33/1a9 IIPOCKTA;

- CIIOCOOHOCTHI0 Y(D(MEKTUBHO PYKOBOJWTH YIIPABICHHEM HWHHOBAIIMOHHBIMU TPOCKTaAMHU CO3JAHUS HH(POPMAIIMOHHBIX
CHCTEM Ha CTaJUIX KU3HECHHOTO IIHKJIA.

2. MecTo nucuMiuinnbl (MoayJsi) B ctpykrype OIIOITI BO

Jannas mucnurummHa (MOAynb) BKIoueHa B paszen "b1.0.05.09 ducowmmuasl (Moxynn)" OCHOBHOU MpodeccHOHAIBHOM
obpazoBarenbHoit mporpamMmbr 09.03.03 "Tlpuknamxas wunpopmaruka ([Ipuknaanas wHpOpMAaTHKa B SKOHOMHEKE)" U
OTHOCHTCS K 00513aTeIbHBIM AUCIATUTHAM.

OcBauBaetcs Ha 2, 3 kypcax B 4, 5 cemecTpax.

3. O0bem aucHUIUIMHBI (MOAYJIsI) B 3a4eTHBIX EIMHULAX C YKa3aHMeM KOJIHYecTBa YAaCOB, BBIJCJEHHBIX Ha
KOHTAKTHYI0 pafoTy o0y4armouuxcsi ¢ mpenojaBarejeM (M0 BHIaM Y4eOHBIX 3aHATHI) M HA CAaMOCTOSTEJbHYIO
padoTy o0y4arommuxcs

O01mast TpyI0eMKOCTh TUCIUILINHBI COCTABIAET § 3a4eTHbIX(bIe) eauHuI(bl) Ha 288 yaca(oB).

KonrakTHas padota - 104 gaca(oB), B TOM uncie jJekuu - 34 gaca(oB), mpakTudeckue 3ausaTus - 0 gaca(oB), 1abopaTopHbIe
paboTsl - 70 gaca(oB), KOHTPOJIb CAMOCTOSITENbHON paboTs - 0 yaca(oB).

CamocrosiTenbHas pabora - 148 waca(oB).

KonTpois (3auér / 3x3ameH) - 36 gaca(oB).

dopma IpoMexRyTOUHOTO KOHTPOII AUCHUIUIMHEL: 3a4eT B 4 ceMecTpe; SK3aMeH B 5 ceMecTpe.



4. Copep:xaHue QMCHHUILIMHBI (MOIYJIsl), CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jejiaM) ¢ YKa3aHHeM OTBEACHHOI0 Ha
HHUX KOJIHYECTBA AKAIeMHYECKHX YACOB M BUIOB y4eOHBIX 3aHATHIH

4.1 CTpyKTYypa M TEeMATHYECKHIi IJIAH KOHTAKTHOI U CAMOCTOAITE/IbHOI PaGoTHI M0 JUCHUILINHE (MOTYJII0)

Buapl 1 yacbl
KOHTAKTHOIi padoThl,
Ce WX TPYLOCMIKOCTE CamocrosT
N Pa3nenns! aucuunanHe! / Mec (B wacax) eJbHas
MoOIy 151 Tp Texuu MNpakruu (JlaGoparo | padora
" ecKme pHBbIE
3aHATHSL | padoThI
1 Tema 1. TeopeTnyeckue OCHOBBI TPOSKTUPOBAHUS 4 4 0 0 22
MH(OPMAIIMOHHBIX CHCTEM
2 Tema 2. MeTomoornyeckre OCHOBBI IIPOEKTHPOBAHHMS 4 4 0 0 o4
MHPOPMAIIMOHHBIX CHCTEM
3 Tema 3. KaHOHMYECKOE U TUIIOBOE IPOEKTUPOBAHHE 4 4 0 16 o4
MHPOPMAIIMOHHBIX CHCTEM
4 Tema 4. CTpyKTypHBIE METOBI aHATH3a U MPOCKTUPOBAHUS 4 4 0 18 o4
MH(OPMAIMOHHBIX CHCTEM
5. [Tema 5. IIpoexTupoBaHue JOKYMEHTAJIbHBIX 0a3 TAHHBIX 5 4 0 0 12
6. [Tema 6. [IlpoextupoBanue paxrorpadudeckux 0a3 TaHHBIX 5 4 0 18 14
7 Tema 7. OOBbEKTHO-OPHEHTHPOBAHHBIE METO/IBI AaHAIN3A U 5 6 0 18 14
[TPOEKTUPOBaHUS HH(POPMAIIMOHHBIX CHCTEM
8 Tema 8. ObOecrnieueHre COBMECTHOTO JOCTYIA K 0a3aM JaHHBIX 5 4 0 0 14
1 IporpamMMam
MToro: 288 4. (13 HUX 36 4. KOHTPOJIb) 34 0 70 148

4.2 Conep:xanue TUCHUTLIHHBI (MOTYJINA)

Tema 1. Teoperndeckue 0CHOBBI MPOEKTHUPOBAHMS HH(POPMAIMOHHBIX CHCTEM

[onsitne wHpopmanmonHoW cucteMbl. Kiaccupukanus HHPOPMAIMOHHBIX CUCTEM. ApPXUTEKTypa HH(MOPMAIMOHHBIX
cucteM. DyHKIMOHATBHBIE W O0ECIEYMBAIOIIME MOJCUCTEMbl HH(OPMAUUOHHON cHucTeMbl. JKHW3HEHHBIH IMKII
MHPOPMAIMOHHBIX cucTeM. [IoHATHA M CcTpyKTypa mpoekTa MH(OpMannoHHBIX cucteM. TpeboBaHus K 3¢(pdexkTHBHOCTH U
Ha/IS)KHOCTH TPOEKTHBIX PEIICHUH.

Tema 2. MeTono/10ruyecKkne 0CHOBbI MPOEKTHPOBAHMS HH(POPMAIMOHHBIX CHCTEM

OCHOBHBIE HCTOPHYECKHE IMOAXOJAbl B TPOEKTHPOBAHWM HH(POPMAIMOHHBIX CHCTEM, METOMOJOTHS TOCTPOCHHS
MHQPOPMAIMOHHBIX CHCTEM, ATaIbl CO3JaHus HHPOPMAIMOHHBIX ciucTeM. OCHOBHBIE 3a/ladll METOJI0JIOTUH MPOSKTHPOBAHMS
¥ o0yiacTH 0XBaTa MPOEKTUPOBAHUS MH(POPMAIMOHHBIX CUCTEM. Te€XHOIOTHs MPOSKTUPOBAHUS NH(YOPMALIMOHHBIX CHCTEM,
OCHOBHBIE KOMIIOHEHTHI TE€XHOJIOTMH IPOEKTHPOBaHMS HMH(OPMAIMOHHBIX CHUCTEM. DTalbl CO3[aHHS HH()OPMALIMOHHBIX
cucteM. Mozeny )XU3HEHHOTO IMKJIa MH()OPMAIIMOHHBIX CHCTEM. MeTobl M CPEACTBa NPOSKTUPOBAHUS HH(OPMALMOHHBIX
CHCTEM. XAapaKTepUCTHKAa MNPUMEHSIEMBIX TEXHOJOTHH NPOCKTHPOBAHUS HHGOPMAIIMOHHBIX CHCTEM, TpeOOBaHUS K
BbIOMpPAEMON TEXHOJIOTHHU POEKTUPOBAHHUS.

Tema 3. KaHoHH4Yeckoe M TUIIOBOE NPOCKTHPOBAHNE HH(POPMALMOHHBIX CHCTEM

Cramuu ¥ 3Tarnsl Iporecca IpPOeKTUPOBaHKS HH(POPMAITMOHHBIX cucteM. CoctaB paboT Ha MPEIIPOEKTHON CTaaAny, CTAINN
TEXHHYECKOTO M pabovero MpoeKTHPOBAaHWUS, CTAJWM BHEIPEHHs, JKCIUTyaTallkd W CONPOBOXIEHUS NpoekTa. [loHsTHe
THITOBOTO 3JIeMeHTa. TeXHOIOTHH apaMeTpryeCK-OpHEHTHPOBAHHOTO M MOJIETIbHO-OPUEHTHPOBAHHOTO MPOSKTHPOBAHUSI.
Tema 4. CTpyKTypHBIe METOAbI AHAIN3Aa M NPOCKTHPOBAHUSA HH(OPMAIMOHHBIX CHCTEM

[IpoGnema cI0XXHOCTH M MOAXOIBI K €€ PELICHUIO NMPH IPOSKTHPOBAaHWU HMHGOPMAnMOHHBIX cructeM. OOmue MpHHIUIBI
MIPOEKTUPOBAHUS HH(POPMALIMOHHBIX CUCTEM (2 OCHOBHBIX ITOX0/a K ICKOMIIO3HIIUH CHCTeM). Bu3yanpHoe MoaennpoBaHue
(ERD, DFD, STD, SADT wu np. norarun). Bugst mogeneir. CASE-texnomnorun u CASE-cpenctBa. CTpyKTypHBIE METOBI
aHanM3a W IPOEKTHPOBAHUS WH(POPMALIMOHHBIX CHCTEM. XapaKTEePHUCTHKH METOJOB. [IpMHIMIBI CTPYKTYpPHOTO METOA.
Meton ¢yakmmonansHoro monenupoBanus IDEFQ (I cam DEFinition). OcoOEHHOCTH TOIIOJIOTHH OIMCAHHSI CHCTEMBL.
I'pannuer u cBsa3u. O6mactu npumenenus IDEF0. Metomomnorust ommcanus 6msHec-miporieccos IDEF3. Enmaunmia paboter
(metictmit). Ceszu. Coemunenns. O6mactu npumenenust IDEF3. CtpykrTypHblii ananu3 moTokoB manHbXx DFD. O6mactu
npuMeHerus DFD - nuarpamw.

Tema 5. IIpoekTUpOBaHME JOKYMEHTAJBHBIX 023 TaHHBIX

JokxymeHTanbHble 0a3bl JaHHBIX. [IpoeKTHpOBaHWE JOKYMEHTaIbHBIX 0a3 JaHHBIX: aHAIW3 MPEJMETHOW obyacTy,
pa3paboTka cocraBa W CTPYKTYypbl 0a3 JaHHBIX, IPOEKTHPOBAaHHE JIOTUKO-CEMaHTHYECKOrO0 KOMIUIEKCa. AHaIu3
0COOEHHOCTEH NOKyMEHTAIbHBIX 0a3 maHHbIX. CrokHbple 3ampochl. Ilowck mo crioBapHO# Onm3octu. Mcenomb3oBanne
¢$yHKIMK crienuduKanyy noei mpu moucke.

Tema 6. IIpoexTupoBanue pakrorpaduueckux 06a3 JaHHbIX

@akrorpadudeckue 0a3pl maHHBIX. OcHOBHble (YHKIMM (akrorpaguyeckux 0a3 ngaHHBIX. [IpoexTHpoBaHne



(axTorpaduuecknx 0a3 JaHHBIX: METOJIBI TPOSKTHPOBAHUS; KOHLIENTYAIbHOE, JIOTHIECKOe U (PH3MUECKOe TPOEKTHPOBAHUE.
MonenupoBanue ctpyktyp AaHHbIX. Metox IDEF1X. basoseie nmonstus. narpamma "cymuoctb-cBsi3b (ERD)" u obnactn
€€ MPUMEHEHHUS.

Tema 7. O0beKTHO-OPHEHTHPOBAHHbIC METOAbI AHAJIM32 U NPOEKTUPOBAHNSA MH(OPMALIMOHHBIX CHCTEM

bazoBble NMPHUHIMIBI M TOHATHS TEXHOJIOTHH DPa3pabOTKH OOBEKTHO-OPHEHTHPOBAHHBIX HH()OPMALMOHHBIX CHUCTEM Ha
ocHoBe UML. Bo3moxnoctu u pocrouHctBa UML. HMHcTpyMeHTanbHbIE CPENCTBA BU3YAJIBHOIO MOJIEIMPOBAHMUS.
ApxwurextypHsbie npenctaienns UML. [onstie apxutekTypsl HHOOPMAITMOHHON crcTeMbl. Bunpl npeacrasienuii. O630p
mmarpamM  UML. CpenctBa UML. [Imarpammbel BapwaHTOB HCIONB30BaHUS. [lmarpammbel KimaccoB. Jluarpammer
B3auMoeHCTBUA ([MarpaMMBl TIOCIEAOBATEIBHOCTH, KOOIEPATUBHBIC MUarpaMmel). J{uarpammer coctosHuA. JuarpaMmer
nmestenbHOCTEH. [lmarpaMMbl peanm3anmuu  (IMarpaMMbl  [TaKeTOB, KOMIIOHEHTOB W pa3MeIIeHHWs). PalnoHanbHBINA
yaudunupoBanssiii npouecc (RUP). Huctmmummasr RUP. Kimouessie norsTist n npuammnsl RUP. O6mee mpencrasienue,
IUHAMUYECKHUH U cTaTuuecKui acnekTsl RUP.

Tema 8. O6ecnieyeHHe COBMECTHOIO J0CTYNA K 0a3aM JaHHBIX U MPOrpaMMam

MexcucreMHbie HHTEpQENichl U qpaiiBepbl; nHTEpdeiichl B pacnpeaeneHHbIx cucreMax. CTanIapTHbIe METO/Ibl COBMECTHOTO
JocTyna K 0a3aM JTaHHBIX W MpOrpaMMaM B CIOXKHBIX MH(pOpMaMOHHBIX cucrteMax (apaiiBepsl ODBC (Open Data Base
Connectivity), mporpammuas cucrema CORBA (Common Object Request Broker Architecture - o6miegoctymHast
apXUTEKTypa ¢ OPOKEpOM MPH 3arpoce 0OBEKTA).

5. IlepeyeHb y4eOHO-MeTOAMYECKOr0 olecreyeHHsI sl CAMOCTOSITEIbHONH PadoThl 00y4YalOmMXCsl MO AUCHUILINHE
(MoayJ110)

CamocrosTensHas padoTa 00yJaroIuxcs BRITOIHACTCS 110 3aJaHHI0 U IPU METOANYECKOM PYKOBOJICTBE MPEerogaBaTens, HO
0e3 ero HemocpencTBeHHOTo ydacTus. CaMmocToATelbHas paboTa IOApa3feNseTcs Ha CaMOCTOATENbHYIO paboTy Ha
AyIUTOPHBIX 3aHATHAX M Ha BHEAyIUTOPHYIO CaMOCTOATENbHYIO paboTy. CamocrostenbHas padoTa 00y4aromuXxcs
BKJIIOYAeT KaK IOJHOCTBIO CaMOCTOSTENEHOE OCBOGHHE OTHEIBbHBIX TeM (pa3/iesioB) QUCHUIUIMHEL, TaK U MPOpabOTKy TeM
(pa3nenoB), ocBanBaeMBIX BO BpeMs ayqUTOPHOHW paboThl. Bo Bpemsi caMoCTOSTENpHON pabOTHl 00ydaromuecs: YUTAT U
KOHCIIEKTHPYIOT Y4eOHYI0, HAyYHYIO U CIIPaBOYHYIO JIUTEPATypy, BBIOJHSIOT 3aJaHusl, HallpaBICHHbIE Ha 3aKperuieHHe
3HaHUH ¥ OTPaOOTKY YMEHHI M HAaBBIKOB, TOTOBSTCS K TEKYIEMY U IIPOMEKYTOYHOMY KOHTPOJTIO TI0 TUCIUTLIIHE.
OpraHuzanusi CaMOCTOSTENbHOW pPadOTHl OOYYarOmIUXCsl pEryIaMEHTHPYETCSl HOPMATUBHBIMH JIOKyMEHTaMH, YdeOHO-
METOIMYECKOH JIUTEpaTypoil U 3JIEKTPOHHBIMH 00pa30BaTEIbHBIMHU PECYPCaMU, BKITIOYAs:

[Mopsimok opraHW3alnyy M OCYIIECTBICHUS 00pa30oBaTeNbHOM JEATEIBHOCTH MO 00pa3oBaTEIbHBIM MPOTrpPaMMaM BBICIIETO
o0pa3oBaHHMs — IMporpaMMmaM OakanaBpuara, MporpaMMaM CIEHaNINTeTa, MporpaMMaM MarucTparypbl (YTBEp)KICHHBIN
pukazoM MUHHCTEPCTBA HAYKH U BBICIIEro oopasoBanus Poccuiickoit ®enepartuu ot 6 ampens 2021 roma Ne 245).

VYcraB ¢enepanbHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO oOpa3oBarensHOro yupexkaenus "Kazauckuit (IIpuBoimkckmin)
(henepanpHbBIi yHUBEpCHTET"

[lpaBnna BHYTpeHHETO pacropsiaka (enepaJbHOT0 TOCYJapCTBEHHOTO AaBTOHOMHOTO 00pa30BaTeNbHOTO YUPEKACHHS
BhICIIEro MpodeccronanbHoro oopazoBanus "Kazanckuit (ITpuBomkckuit) dpenepanbHblii yauBepcuter”

JlokansHble HOpMaTHBHBIC akThl KazaHckoro (IIprBOIBKCKOT0) heiepaibHOI0 YHUBEPCHTETA

6. @oHI OLIEHOYHBIX CpeacTB 1o JMCHUILIMHE (MOI[yJ'llO)

®DOHI OIEHOYHBIX CPEJCTB IO JUCIUILTHHE (MOJIYIIO) BKJIFOYACT OICHOYHEBIC MAaTepHalbl, HAIIPABJICHHBIC HA MPOBEPKY
OCBOCHHS KOMIICTCHIIMH, B TOM YHCIIC 3HAHWW, YMEHUH M HaBBHIKOB. DOHI OIICHOYHBIX CPEJICTB BKIIIOYACT OIICHOYHBIC
CpeCTBA TEKYIIIEro KOHTPOJISI ¥ OIICHOYHBIE CPEJICTBA TIPOMEKYTOUHON aTTeCTAIUH.

B ¢oHze o1eHOYHBIX CPEICTB COACPIKUTCS CIeAyIoIas HHHOPMAITHS:

- COOTBETCTBHE KOMIICTCHIHH IJIAHUPYEMBIM pe3yjIbTaTaM 00ydEHHS 110 TUCIMILIHHE (MOIYIIIO);

- KpUTEPHH OIICHUBAHHS C(HOPMUPOBAHHOCTH KOMIICTCHIINH;

- MeXaHu3M (OPMHUPOBAHUS OILEHKH 0 TUCIUIUIHHE (MOJIYIIIO);

- OTIMCaHKE TIOPSIKA MIPUMEHEHHS U TIPOLICAYPHI OIICHUBAHHMS JUTS KaXIOTO OIICHOYHOTO CPENICTBA;

- KpUTEPHUH OIICHUBAHUS JUTSI KAXKIOTO OIIEHOYHOTO CPENICTBA;

- COIep)KaHHE OICHOYHBIX CpPEACTB, BKIIOYas TpeOOBaHWS, TIPEABIBIIEMBIC K JICHCTBUSAM  OOyJaromuxcs,
JIEMOHCTPUPYEMBIM PE3YJIbTaTaM, 3aIaHUs Pa3THYHBIX THUIIOB.

DOH/T OIIEHOYHBIX CPEICTB 110 TUCIUILTHHE HaxoauTcs B [Ipunoskenuu 1 k mporpamme AUCHUIUIAHBI (MOIYJIIO).

7. llepeyens JuTepaTypbl, HeOOXOTUMOI /I OCBOECHUS THCHUIIIMHBI (MOTYJIs1)

OcBoeHUE JUCHUIUIMHBI (MOAYJIsI) MpeAroyiaracT u3ydyeHue yueOHOW nurepaTyphl. Jluteparypa MoxeT ObITh JOCTYyITHA
00y4aroInmMcs B OJJHOM U3 JIByX BapUaHTOB (JIMO0 B 000MX U3 HUX):

- B JJIGKTPOHHOM BHJIE - 4Yepe3 DJIEKTPOHHbIE OMOIMOTEYHbIE CHCTEMbl Ha OCHOBaHUM 3aKitoYeHHbIX KDY noroBopor c
paBooOIaIaTeISIMHU;

- B meyarHoM Bujae - B Hayunoili OuOmmorexe EmaOyxckoro umnctutyra KOY. OOyuaromuecss MoiaydaroT y4eOHYIO
JUTEpaTypy Ha aDOHEMEHTE 110 YUTATEIbCKUM OWJIETaM B COOTBETCTBHUH C ITPABUIIAMH N0JIb30BaHusl HayuHoW OMOIHOTEKOIA.
DJIeKTPOHHBIC U3/IaHUS AOCTYIHBI JUCTAHIMOHHO M3 JFO00I TOYKH MPU BBEICHHH OOYYAFOLIMMCS CBOSTO JIOTHHA U TapOoJis



OT JIMYHOTO KabuHeTa B cucteMe "DNeKTpoHHBIH yHHBepcuTeT'". IIpy MCronp30BaHUM MEYaTHBIX M3JaHUN OMOIMOTEUHBIN
(hoHI oIIKEH OBITH YKOMIUIEKTOBAH MMM M3 pacdera He MeHee 0,25 9K3eMIursIpa Ha KaKI0ro 00yJaromerocs: U3 9ucia JIuil,
OTHOBPEMEHHO OCBAMBAIOUIUX AAHHYIO AUCLHUILIUHY

[lepeuens nurTeparypbl, HEOOXOMUMOM IJIsi OCBOEHHS IUCLUMUIUTUHBI (MOAysst), Haxoautcs B Ilpunoxennn 2 x paboueit
nporpamMme JUCHUILTHHEL. OH HOAIeXKUT OOHOBJIEHHIO TPH M3MEHEHHH YCIOBHH JoroBopoB KDV ¢ mpaBoobmamarensmu
AIIEKTPOHHBIX W3IAHUH ¥ IPU M3MEHEHHH KOMIUTeKToBaHus (oHmoB Hayunoii 6nbnmmotekn Enadyxckoro uncrturyra KOV.

8. Ilepeuens pecypcoB MHGOPMALMOHHO-TEIEKOMMYHUKANUOHHOH ceTn "UHTepHeT'", HEOOXOAUMBIX 1JIsI OCBOEHMS
AMCHUIIMHBI (MOTYJIs)

IpoekTrpoBanne MHMOPMAIMOHHOM crucTteMsl - https://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
ApxutekTypa npeanpusatus - https://intuit.ru/studies/courses/995/152/info
[TpoexTrpoBanie HHPOPMATHOHHBIX cucTeM - https://www.intuit.ru/studies/courses/2195/55/info

9. Meroanyeckue yKkazaHus /151 00yUAIOUIUXCH M0 0CBOEHUI JUCHMILINHBI (MO1YJIs1)

Bup pador MeTtoan4eckue peKOMEeH AN

JIEKIUU JleKIMOHHBIE 3aHATHS IPOBOITCS C UCIOIb30BAHUEM HHTEPAKTUBHBIX TEXHOIOTHUI U MPENOIaraoT
aKTMBHOE Y4acTUE CTYAEHTOB. JJIs MOJrOTOBKH K 3aHATUSM PEKOMEH/IYETCs BBIICNIATh B MaTepuae
npo0OJIeMHbIe BOIPOCHI, 3aTparuBaeMble IIpernojaBaTesieM B JIEKLUH, U TPYINUPOBaTh HH(POPMALUIO
BOKpYT HUX. JKenarenbHO BBILACIATH B UCIIOIb3yEeMOH JTUTEpaType OCTAHOBKH BOIIPOCOB, HA KOTOPBIE
Pa3sHBIMH aBTOpaM MOTYT OBITh IaHbI pa3IUuHbIe 0TBEThl. Ha OCHOBaHUM TOCTAaHOBKM TAKUX BOIPOCOB
cieyeT coOupaTh apryMeHTHI B II0JIb3Y Pa3IMYHBIX BApHAHTOB PELIEHNS IOCTaBIEHHBIX IPOOIeM.

naboparopHsle | JlabopaTopHbIe 3aHATHSA - 3TO OHA U3 PA3HOBHIHOCTEH IIPAKTHIECKOTO 3aHATHS, SBIISIOMIAsCS

paboThI a¢pexkTuBHOM PopMoil yueOHBIX 3aHATHI B OPraHU3allMy BBICIIEro 0Opa3oBanus. JlabopaTopHbie
3aHSATHS UMEIOT BBIPRKCHHYIO CIIENN(HUKY B 3aBUCHMOCTH OT yIeOHOW ANCIUIUINHBI, YIITYOIISIOT U
3aKPEIISIIOT TEOpETHUECKHE 3HaH!Us. Ha 9THX 3aHATHAX CTYAEHTHI OCBaHBAaIOT KOHKPETHBIE METOIBI
W3y4YEeHUs JUCHUITIINHBL, 00yJaroTCs SKCIEPUMEHTAIBHBIM CIIOcO0aM aHaIN3a, yMEHUIO paboTaTh C
prbopamMu 1 COBPEMEHHBIM 000pynoBaHneM. JlabopaTopHbIe 3aHATHS JAIOT HATTISIAHOE MIPECTaBICHNE
00 M3yJaeMBbIX SBIECHHUSX M MPOLECcCax, CTYACHTHl OCBaHBAIOT IIOCTAHOBKY M BEIEHHE KCIIEPUMEHTa,
y4arcsi yMEHHIO HaOJl0/1aTh, OLIEHUBATh MOJTYYeHHBIE PE3yJIbTaThl, IeNIaTh BEIBOABI U 00001eHust. OT4éT
IO UTOTaM BBITIOJHEHHBIX JJA00OPAaTOPHBIX padOT BBIMOJIHAETCS Ha JHCTax Oernoit Oymaru ¢popmara A4 B
MeYaTHOM HJIM pyKorucHoM Buje. [Ipu odopmiteHnn oTaéra ucnonb3yercs CKBO3HAsT HyMeparust
CTpaHUII, CYMTas TUTYIBHBIH JICT NepBoii cTpaHueil. Homep cTpaHuIlbl HAa TUTYJIBHOM JIHCTE HE
craButcs. Homepa cTpaHumIibl cTaBsTces 1o LeHTpy BBepxy. [Ipu odopmieHnn oTyéra B Ie4aTHOM BUJIE
XKeJaTeNIbHO COOMI0AaTh Cleaytomue TpeboBanus. /I 3aroI0BKOB: MOIYKUPHBIH mpudT, 14 1T,
HEHTPUPOBaHHBIH. J[J1s1 OCHOBHOTO TeKCTa: HEXXUPHBINA WpU(T, 14 1T, BEIpaBHUBaHKE 10 MKpHHE. Bo
BCeX Ccydasx Tun mpudra - Times New Roman, orctyn a63ama 1.25 cM, MOTyTOPHBINH MEXITYCTPOUHbIH
nHTepBai. [loms: neBoe - 3 cM, paBoe - 1 cM, BepxHee 1 HIDKHEe - 2 cM. OTYeT JOIKEH COAepKaTh
crenyrontye sneMeHTsl: 1) TUTyIbHBIN TUCT ¢ 00s3aTeNbHBIM YKa3aHueM BapuanTa; 2) Llens paboTsr; 3)
3anmanwue; 4) OcHOBHAs 9acTh; 5) BriBo.

camocrod- | CamocrosTensHas paboTa CTYIEHTOB [0 AUAAKTHYECKOH CYTH MPEACTaBIsEeT cOO0I KOMIUIEKC YCIOBHI
TenbHast paboTa | 00y4eHHs, OpraHU3yeMbIX [IpernoJaBaTesieM 1 HalpaBiIeHHbIX Ha CAMOIOATOTOBKY yJaluxcs. Y4yeOHas
JeATeNbHOCTD ITPOTeKaeT 0e3 HeOCPEICTBEHHOTO YYacTHs IPENOAaBaTeNsl U 3aKII0YaeTcs B IpopaboTKe
JIEKLHOHHOTO MaTepHaa, IIOArOTOBKE K JJa00OpaTOPHBIM 3aHATHAM; U3y4eHUH yIeOHOM JIUTEepaTypsl U3
OCHOBHOT'O U JIOTIOJIHUTENILHOTO CITHCKA.

3ayer 3adver sgBnseTcS POPMOI OLIEHKH Ka4eCTBA OCBOCHUS CTYJEHTOM 00pa30BaTeNbHOMN IPOrpaMMBI IO
mucnuturee. [lo pe3ynbpraTaM 3adera CTyIEHTY BBRICTAaBIIsIETCS OIeHKa "3a4TeHo" min "He 3a4TeHo".
3adeT MOKET MPOBOIUTHCS B (hOpME YCTHOTO ofpoca o Ouineram (Borpocam) uiu 6e3 OUeTos, ¢
MIpeIBAPHUTEIBHON MOArOTOBKOM WM 6e3 OATOTOBKH, 10 YCMOTpeHuro Kadenpsl. [IpenogaBarens MoxeT
MIPOCTAaBHUTH 3a4eT 03 OIpoca WK cOOeCeOBAHUS TeM CTYAEHTaM, KOTOpbIe aKTHBHO Y4aCTBOBAIU Ha
71a00PATOPHBIX 3aHITHSIX.

9K3aMeH OK3aMeH HalleleH Ha KOMIUIEKCHYIO ITPOBEPKY OCBOEHUS TUCIMITIMHBI. DK3aMeH MPOBOJUTCS B YCTHOM
WJIN IMCbMEHHOH (popMe 1o Ouiieram, B KOTOPBIX COJIepIKaTCsl BONPOCHI (3aJaHusl) TI0 BCEM TeMaM Kypca.
OOyuatormemycs 1aérest BpeMsl Ha HOATOTOBKY. OIICHNBAETCs! BIaJJeHUE MaTEpHaIOM, €ro CHCTEMHOE
OCBOEHHE, CIOCOOHOCTh MPUMEHSThH HYKHbIE 3HAHNS, HABBIKM M YMEHHUS TIPH aHATHM3€ MPOOIEMHBIX
CHUTYaIMH ¥ PELICHUH MPAKTHUECKUX 3aTaHHMH.

10. Iepeyenb MHGOPMAIMOHHBIX TEXHOJIOIHii, UCMOJIb3yEMBbIX IPH OCYIIECTBJIEHUH 00pa30BaTeJbHOI0 MpoIecca Mo
TUCHUILUTAHE (MOXYJII0), BKJIOYAS MepeYeHb MPOrpaMMHOro odecnedeHnss 1 HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM
(nmpu He00X0UMOCTH)

HepequL I/IH(i)OpMaIII/IOHHI)IX TGXHOJ'IOFI/II\/’I, HCHOJIb3YEMbIX TIIpU OCYHICCTBJICHUU 06p330BaTCJ'H>H01"O mnmponoecca 1o


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

JWICIUITINHE (MOMYJIIO), BKIIIOYAsl TEpedeHb IPOTPaMMHOTO oOOecredeHus W HWHGOPMAMOHHBIX CIPAaBOYHBIX CHCTEM,
npezcTasieH B [Iputoxkenun 3 k pabouelt mporpamme JUCHHUIUTHHBL (MOJTYIIS).

11. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMO JIs1 OCYLIECTBIEHUsI 00Pa30BATEIBLHOI0 Mpollecca Mo
AUCUUILTHHE (MOAYJIIO)

Yuebnsie aynuropun Ne 60 (423600, Pecrryonuka Tartapcran, . Enabyra, yn. Kazanckas, n. 89) mns npoBeneHus 3aHSITHR
JIEKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTO THUIIA, TPYMIIOBBIX W MHAMBHUIAYATbHBIX KOHCYIbTAIIMH, TEKYIIETO KOHTPOIS U
MPOMEKYTOYHON aTTECTALlNH, TIOMEIIEHIE UII CaMOCTOSITENbHOIM paboTel. KoMrekT mebenu (mocagovHbIXx MecT) 29 miT.
Kommurekt mebenn (mocagounsrx Mect) uist perogaBatens 1 mt. KommsrotepHsiii knacc: Kommerorepsr intel core 15 15 mT.
Mownwuropst ViewSonic 22d 15 mr. [Tpoextop EPSON EB-535W 1 mt. MHTepakTiBHas gocka IQBoard DVT TNOS2 1 1.
Tpubyna 1 mt. Kongumonep 1 mr. Hactennsie nonku 6 mrt. llkad neyxcrBopuatsiii ¢ monkamu 1 mrt. Be6-kamepa 1 mT.
Beixon B MIHTEpHET, BHYTPHUBY30BCKasi KOMITBIOTEPHASI CETh, JIOCTYII B AJIEKTPOHHYIO WH()OPMAIMOHHO-00pa30BaTeIbHYIO
cpeny. HabGop y4eOHO-HArNSAHBIX MOCOOMI: KOMIUIEKT IpPE3eHTAllMid B AJIEKTPOHHOM (opmare 1O TpernonaBaeMoi
IHMCIUIUIMHE 3-5 1mT.

12. Cpe}ICTBa aJjanTanuu mnpenoaaBaHus AMCHMIUVIMHBI K HOTpeﬁHOCTﬂM oﬁyqammnxm HHBAJIMAOB MU JHI C
OrpaHMYICHHBIMHA BO3MOKHOCTHAMMU 310POBbHA

IMpu HEOOXOAUMOCTH B 0OPA30BATEIBHOM IMPOIECCE MPUMEHSIOTCS CIEAYIONIMEe METO/Abl M TEXHOJOTHHU, OOJIErvarorimue
BOCIIpUsATHE HHPOPMAIUH 00YYAIOIIIUMHCS UHBATHIAMU U JIMIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSAMH 3/I0POBBSL:

- CO3/IaHHE TEKCTOBOM BEpCHH JIFOOOTO HETEKCTOBOTO KOHTEHTA JUIsl €r0 BO3MOYKHOTO MPeoOpa30BaHUs B allbTEPHATHBHBIC
(hopMbI, yIOOHBIE IS Pa3IMYHBIX MOIH30BATEIICH;

- CO3[aHME KOHTCHTA, KOTOPHIH MOXKHO MPENCTaBUTh B PAa3iMYHBIX BHIAaX 0e3 IMOTEPH MAHHBIX HIH CTPYKTYPHI,
MPEIyCMOTPETh BO3MOXKHOCTh MACIITA0MPOBaHMsI TEKCTa W H300pakeHW# Oe3 TOTepH KadecTBa, TPEXyCMOTPEThH
JIOCTYITHOCTD yIPaBJI€HHUs KOHTEHTOM C KIIaBHATYPHI;

- CO3JTaHWE BO3MOXKHOCTEH I OOYYaroUIUXCs BOCHPUHUMATH OJHY W Ty K€ WH(POPMAIMIO U3 PA3HBIX HCTOYHUKOB -
HATpUMep, TaK, YTOOBI JIMIAa ¢ HAPYIICHHSAMH CIyXa MOIyJYadd HHOOPMAIMIO BHU3yAIbHO, C HAPYIICHUSMHU 3PCHUS -
ayJManbHo;
- IPUMEHCHUE MPOTPAMMHBIX CPEICTB, OOCCICUMBAIOIIMX BO3MOXKHOCTh OCBOCHHS HABBHIKOB M YMCHHH, (OPMUPYEMBIX
JMUCIUTUTHHOM, 3a CY€T albTePHATHBHBIX CIIOCOOOB, B TOM YHCJIC BHPTYAIbHBIX JIAOOPATOPUHA U CHMYJISITHOHHBIX
TEXHOJIOTHUH;

- IpMMEHEHNE AUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH IS Tiepeaadd HH(POPMaLUH, OPraHu3alUuK Pa3InIHbIX GopM
WHTEPAKTHBHON KOHTAKTHOH PabOTHI 0OYyUYarOmIErocs ¢ IMperoaaBarelieM, B TOM YHcie BEOWHAPOB, KOTOPHIE MOTYT OBITh
UCIIOJNB30BaHbl  JUIsl ITIPOBEICHHS BHUPTYAIBHBIX JIKIMH C BO3MOXHOCTBIO B3aHMOJICHCTBHS BCEX YYACTHHKOB
JICTAaHIIMOHHOTO OOYy4eHWs, MPOBEACHHWS CEMHHApPOB, BBICTYIUICHUS C JOKJIAaJaMH M 3allUThl BBIMOJHEHHBIX pPadoT,
MIPOBEICHUS TPEHUHTOB, OPTaHN3AIMY KOJUIEKTHBHOW PabOThI;

- NPUMCHEHUE NUCTAHIMOHHBIX O6paBOBaTCJ'ILHBIX TEXHOJIOTUI JJIA opraHusanuvu (bOpM TEKYILIET0 U MNPOMEKYTOUHOI'O
KOHTPOJIS;

- YBCIMYCHUC INPOAOJDKUTEIBHOCTH CAa4du O6y‘{aIOLHI/IMCﬂ HHBaJIMAOM HJIK JIMIIOM C OrpaHUYC€HHBIMH BO3MOXXHOCTAMMU
30pOBbs (POPM IPOMEKYTOUHON ATTECTALMHU 10 OTHOLIEHUIO K YCTAHOBICHHON NMPOJOKUTEIBHOCTH UX COAYH:

- IPOAOJDKUTENBHOCTH CIIauH 3a4€Ta WM 9K3aMeHa, IPOBOAMMOTO B IMCbMEHHOH opMe, - He Ooiiee yeM Ha 90 MUHYT;

- TIPOJIOJDKUTENIFHOCTH ITOJITOTOBKH 00YYaIoNIerocs K OTBETY Ha 3auéTe WM K3aMeHe, IPOBOANMOM B YCTHOH (hopme, - HE
6ostee yem Ha 20 MUHYT;

- IPOJIOJDKUTENEHOCTH BBICTYIUIEHHSI 00yJaloIerocs Mpy 3aliTe KypcoBoi paboTH - He OoJiee ueM Ha 15 MUHYT.

IMporpamMma cocraBieHa B cootBerctBum ¢ TpeboBanusMu OI'OC BO u yueOHbIM IiaHoM mno Hamnpasienuio 09.03.03
"Ipuknagsas uaGopmaTrka" 1 npodmo moaroTosku "IIpukiagHas HHPOPMATHKA B SKOHOMHKE'
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1. CooTBeTcTBHE KOMIICTCHIMI IJIAHUPYEMBIM pe3yJIbTATaM 00y4eHusl 10 AUCHHUILVINHE (MOAYJII0)

Kox m HamMeHoBaHMe
KOMIICTCHIIMHU

HNuaukaTopbl T0CTHKEHUS] KOMITETEHIHUI
JUIA TAHHOM JMCUMILIHHBI

OueHo4HbIE cpeacrsa TEKYyLIero
KOHTPOJIA U HpOMe)lCYTO‘lHOﬁ aTreCTaluu

VK-2 -  Cnocoben
OTIpeNeNnaTh Kpyr 3ajgad
B paMKax IOCTaBJIEHHOU
LETH " BEIOMPATH
OITUMAJIbHBIE CIIOCOOBI
WX DEIICHUs, UCXOMAS W3
JIEUCTBYIOINX

MIPABOBBIX HOPM,
HUMEIOIINXCS PECYPCOB H
OTpaHryYeHU

Bnaneer HaBbIKaMU OMPENENCHUS] OCHOBHBIX
u  crneuuduYecKUX 3amady B paMKax
ITOCTaBJIIEHHON IIeNTM, BBHIOOpA CIIOCOOOB HX
pelleHus, METOAUKAMHU Pa3pabOTKU e U
3aj1a4 mpoeKTa

OIIK-8 — Cnocoben
IIpUHUMATh Yy4YacTUE€ B
VIIPABICHUH TPOCKTaMU
CO3/IaHHUs
MH()OPMAIIMOHHBIX
CHCTEM Ha  CTaausxX
JKU3HCHHOTO [[HKJIa

3HaeT crocoObl COBMECTHOTO 3(EKTUBHOTO
yhnpaBJICHUA HWHHOBAIIMOHHBIMU ITPOCKTaAMHU
co3nanus MHGOPMAIMOHHBIX CHCTEM Ha
CTaausX JXM3HCHHOI'O IIMKJIa

Ymeer 3¢ GEKTHBHO PYKOBOIUTH
YIpPaBJIEHUEM MHHOBALlMOHHBIMU IIPOEKTAMU
co3maHus MH(OPMALIMOHHBIX CHUCTEM Ha
CTaaMsX JKU3HEHHOTO IIMKJIA, OCYIIECTBIAThH
00OCHOBaHHBIH BBIOOp IPOGECCHOHATLHO
opuentupoBannblx HMC B mpeamerHoi
oOmactu

3¢ deKTHBHO
yIpaBICHUEM
[POSKTAMH  CO3JaHMUs
CHCTEM Ha CTagusix

Brnageer  crmocoOGHOCTEIO
PYKOBOJIUTh

HMHHOBAIIHOHHBIMH
HH(GOPMAIIOHHBIX

KN3HCHHOI'O IMKJIa

Tekyumuii KOHTPOJIb:

JIabopaTopHbIe pabOTHI IO TEMaM

Tema 1. Teoperndeckie OCHOBBI
MIPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 2. MeTom0IOrHYECKIE OCHOBBI
MIPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 3. KanoHudeckoe 1 TUIIOBOE
MIPOEKTUPOBaHUE HHPOPMAIIMOHHBIX CHCTEM
Tema 4. CTpyKTypHbIE METO/IBI aHAIM3a U
MIPOEKTUPOBAHUS HH(OPMAIIMOHHBIX CHCTEM
Tema 6. [IpoexTupoBanue
(dakTorpaduuecKkux 6a3 TaHHBIX

Tema 7. O0BEKTHO-OPUEHTHPOBAHHBIE
METO/IbI aHAIN3a W IPOSKTUPOBAHUS
MHPOPMAIIMOHHBIX CHCTEM

VY cTHBII onpoc o TeMaM

Tema 1. TeopeTnueckue OCHOBBI
MIPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 2. MeTo10TI0TrHYECKUE OCHOBBI
MIPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 3. KanoHu4eckoe 1 THIIOBOE
[POEKTHPOBaHHE HHOOPMALIIOHHBIX CUCTEM
Tema 4. CTpyKTypHBIE METOJIBI aHATH3A U
MIPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tema 5. IIpoekTUpOBaHUE NTOKYMEHTAIBHBIX
0a3 JaHHBIX

Tema 6. [IpoexkTupoBanme
(akxTorpadudeckux 6a3 TaHHBIX

Tema 7. OObEKTHO-OPHEHTUPOBAHHbBIE
METO/Ibl aHAJIN3a U IPOEKTUPOBAHUS
WH(POPMAIMOHHBIX CHCTEM

Tema 8. OGecrieueHre COBMECTHOTO
Joctymna K 6a3aM IaHHBIX U IpOrpaMMam

TBopueckoe 3aanue no TeMmam

Tema 1. TeopeTndeckue OCHOBBI
MIPOEKTUPOBAHUS HHPOPMAITMOHHBIX CUCTEM
Tema 2. MeTo10JI0rH4€CKHE OCHOBBI
MIPOSKTUPOBAHUS HHPOPMAITUOHHBIX CUCTEM
Tema 3. Kanonnueckoe u TUTIOBOE
MIPOEKTUPOBAHUE MHPOPMAIIMOHHBIX CHCTEM
Tema 4. CTpyKTypHBIE METO/IBI aHAIH3A U
MIPOEKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

IIpomexyTouHast aTTeCTALUS:
3auém, sxzamen

2. Kpurtepuu ouenuBanus c¢opMHPOBAHHOCTH KOMIeTeHIU I

Kommner
eHIUA

3auTeHo

He 3aureno

Broicokuii
(0TJINYHO)
(86-100 6an10B)

YPOBEHB

Cpennnmii
(xopo1o)
(71-85 6ansos)

YPOBeHb

Huskui YPOBEHD
(YIOBJIETBOPHUTEIHHO)
(56-70 6a1;108)

Huzke
YPOBHA
(Hey10BJIE€TBOPHUTEIHHO

)
(0-55 6a10B)

MOPOroBoOro

VK-2

Bnaneer

HaBBIKAMHU OTPEIeTICHHS
OCHOBHBIX U
cnennpUIecKux 3a1ad B
paMKax MmocTaBJIeHHON
LIeNTH, BBIOOpa crioco0oB
UX PELICHUSI, METOIUKAMHU
pa3paboTKH LIeNH U 33134

Bnaneer ocHOBHBIMU
HaBBIKAMH OITPEIEIICHHS
OCHOBHBIX U
crenn(UIECKUX 3a1a4 B
paMKax MoCTaBICHHOM
TeNTH, BRIOOPA CIIOCOO0B
UX pEIICHHUS,
METOIMKAMHU Pa3paboTKu

Bnaneer oTaenbHEIMU
HaBBIKAMH OTPEIEIIEHHS
OCHOBHBIX U
cnenuUIecKux 3a1a4 B
paMKax MmocTaBiIeHHOMN
1IeNTH, BRIOOPA CIIOCO00B
UX PEIICHHUSI,
METOIMKAMHK Pa3padoOTKu

He Bnaneer

HaBBIKAMHU OIPEIEIEHHS
OCHOBHBIX U
crenuUIECKHX 3a1a4 B
paMKax MoCTaBICHHOM
TIeNTH, BEIOOPA CIIOCOO0B
UX PEIICHHUS,
METOIMKAMHK Pa3paboTKu




MIPOEKTA

LeNTH 1 33724 IPOEKTa.
Honyckaer
HE3HAYUTEIbHBIE OIIMOKH
MIPHU OTBETE Ha BOIIPOC
WIH PEeIeHUN
MOCTaBJICHHOM 3a1a4n

LIENU U 33/1a4 TIPOEKTa.
JonyckaeT TunnyHbIe
OIIMOKH MPH OTBETE HA
BOIPOC WIJIH PEIICHUN
MOCTaBJIEHHOM 3a1a4u

LEJIN U 3a1a9 IIPOCKTa

OIIK-8

3HaeT crocoObl
COBMECTHOTO

3¢ dhexTUBHOTO
yIIpaBJICHHS
MHHOBAI[MOHHBIMH
MPOCKTAMHM CO3JIaHHS
UH(POPMAIIMOHHBIX CHCTEM
Ha CTaauiax XU3HCHHOI'O
[IHAKJIa

3HaeT OCHOBHBIC
CII0COOBI COBMECTHOT'O
3¢ dhexTuBHOTO
yIIpaBJICHHS
HMHHOBAI[HOHHBIMH
MPOEKTaMHM CO3JIaHHUsI
UHGPOPMAIIMOHHBIX
CHUCTEM Ha CTaausx
JKU3HEHHOTO LIHMKJIA.
Honyckaer
HE3HAYUTETbHbIC OIIHOKH
TIPHU OTBETE Ha BOIIPOC
WIH PEIICHUN
MOCTaBJICHHOW 33J1auu

3HaeT OTIENbHBIE
CII0COOBI COBMECTHOTO
3¢ PEKTUBHOTO
yIIpaBIICHHUSI
WHHOBAI[HOHHBIMHU
MPOEKTaMH CO3IaHUS
UH(GOPMAIMOHHBIX
CHUCTEM Ha CTaguAax
JKU3HEHHOTO IIMKJIA.
Jlomyckaer TunuyHbIe
OIIHOKY MPH OTBETE HA
BOTIPOC WJIA PEIICHUN
ITOCTaBJICHHOW 3aJ1aun

He 3Haet criocoObl
COBMECTHOTO

3¢ exTuBHOTO
yIIpaBJICHHS
HMHHOBAI[AOHHBIMHU
MPOEKTaAMH CO3IaHUs
UHGOPMAITMOHHBIX
CHUCTEM Ha CTaausax
JKU3HEHHOTO [IHKJIa

Ywmeer a3¢dekTuBHO
PYKOBOANTH
yIIpaBIeHHEM
WHHOBAaIIMOHHBIMHU
MIPOEKTaMH CO3JIaHUS
MHPOPMAIMOHHBIX CHCTEM
Ha CTaaMsX KU3HEHHOTO
LIUKJIa, OCYLIECTBIISTH
000CHOBAaHHBIN BEIOOD
poQheCCUOHANTBEHO
opuentupoBanHbix VIC B
MIPEIMETHOM 007IacTH

Ywmeer 3¢ dexTrBHO
PYKOBOIUTH
yIIpaBJIeHHEM
WHHOBALMOHHBIMA
MIPOEKTAMH CO3JJaHUS
MH()OPMAITMOHHBIX
CHCTEM Ha CTaAUAX
JKU3HEHHOTO ITUKIIa,
OCYILECTBIISTh
000CHOBaHHBIH BEIOOP
podecCuoHANBEHO
opuentupoBaHHbx VIC B
MPEeIMETHON 00TaCTH.
Honyckaer
HE3HAYHUTEIIbHBIE OLTHOKH
TIPY OTBETE Ha BOITPOC
HJIN pCUICHNUU
[IOCTABJICHHOM 3a/1a4u1

YMeer pykoBOIUTh
yIIpaBJiIeHUEM
WHHOBAMOHHBIMA
MIPOEKTaMH CO3JaHuUs
WH)OPMAIIMOHHBIX
CHCTEM Ha CTaIHsIX
JKH3HEHHOTO ITUKIIA,
OCYIIECTBIIST
000CHOBaHHBIH BEIOOP
mpoeccnoHaIbHO
opuentupoBanHsix C B
MIPEeIMETHOH 00IaCTH.
JomnyckaeT TunuyHbIe
OIIHOKY MPH OTBETE HA
BOIIPOC WJIN PEIICHUN
ITOCTaBJIEHHOH 3a/1a41

He ymeer apdexTrBHO
PYKOBOAUTH
yIIpaBJIeHHEM
WHHOBALMOHHBIMA
MIPOEKTAMH CO3JaHUs
MH()OPMAITMOHHBIX
CHCTEM Ha CTAIMAX
JKM3HEHHOTO ITUKIIa,
OCYILECTBIISTh
000CHOBaHHBIH BEIOOP
npogeccnoHaIbHO
opuentupoBaHHbix C B
MpeMETHON 00IacTH

Bnaneer cnoco6HOCTBIO
3¢ PEKTUBHO PyKOBOANUTH
yIpaBIeHHEM
HMHHOBALIMOHHBIMU
HPOCKTAMH CO3IaHHs
UH(POPMALIMOHHBIX CHCTEM
Ha CTa/HSX )KH3HECHHOTO
LMK

Bnaneer criocoGHOCTBIO
3¢ $EeKTUBHO PyKOBOIHUTH
yIIpaBIeHHEM
WHHOBAIUOHHBIMU
MPOEKTAMH CO3JJaHUsI
HHGOPMAIIMOHHBIX
CHCTEM Ha CTaAusX
JKM3HEHHOTO IMKJIA.
Honyckaer
HE3HAYHTEIIBHBIC OITHOKH
NPU OTBETE Ha BOIPOC
WITH PEIICHUH
TIOCTaBJICHHOM 3a/1aun

Bnageet ciocoOHOCTBIO
PYKOBOJIHTb
yIpaBIeHHEM
WHHOBALMOHHBIMU
MPOEKTaMK CO3JJaHUS
nH(GOPMAIMOHHBIX
CHCTEM Ha CTaJMsX
KM3HEHHOTO IMKJIA.
JonyckaeT TunuyHbIe
OLIUOKH MPH OTBETE HA
BOIPOC WK PEIIEHUU
MOCTaBJICHHOM 3a/1aunt

He Bnaneer
CIOCOOHOCTHIO

3 PEKTUBHO PYKOBOAUTH
yIIpaBJieHHEM
WHHOBALMOHHBIMU
MPOEKTaMH CO3JJaHUS
nHGOPMAIIMOHHBIX
CHCTEM Ha CTaAUsAX
JKU3HEHHOTO ITUKJIa

3. Pacnpenenenne oneHoK 3a popMbl TEeKyLIero KOHTPOJIsSl M MPOMEKYTOYHYIO aTTECTaHI0

4 cemectp:

Texkymuii KOHTPOJIb:

JlabopaTopHbie pabOTHI IO TEMaM

Tema 1. TeopeTndeckue OCHOBBI IPOCKTHPOBAHUS HHPOPMAITHOHHBIX CUCTEM

Tema 2. MeTo07I0THYECKUE OCHOBBI TPOCKTHPOBAHUS HH(POPMAITHOHHBIX CHCTEM
Tema 3. KaHoHHYECKOE ¥ THIIOBOE ITPOSKTUPOBAHNE HHPOPMAIIMOHHBIX CHCTEM

Tema 4. CTpyKTYpHBIC METOBI aHAIN3a U TIPOCKTUPOBAaHUSA HH(POPMAITMOHHBIX CHCTEM
MaxkcumanbHoe kKommaecTBo 6amtos mo BPC - 10.

YcTHBIA 0npocC o TeMaM

Tema 1. TeopeTnueckie OCHOBBI IPOEKTUPOBAHKS HHPOPMALIMOHHBIX CHCTEM

Tema 2. MeTomonornyeckre OCHOBBI IIPOSKTHPOBAHUS MH(POPMAITMOHHBIX CUCTEM
Tema 3. KanoHnueckoe ¥ THIIOBOE MPOEKTUPOBaHHE HHPOPMAIIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METO/BI aHATIM3a M IIPOSKTUPOBAHUSA HH(POPMALIOHHBIX CUCTEM




MaxkcumanbHoe koinruectBo 0aiutos o bPC - 10.

TBopueckoe 3a1aHue Mo TeMam

Tema 1. TeopeTnueckie OCHOBBI IPOEKTUPOBaHHS HHPOPMAITUOHHBIX CHCTEM

Tema 2. MeTomonorndeckue OCHOBBI IPOSKTHPOBAHUSI MHOOPMAIIIOHHBIX CHCTEM
Tema 3. KanoHn4eckoe ¥ THIIOBOE MTPOSKTUPOBaHUE NH(POPMAIIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METO/IbI aHAIN3A U IIPOEKTHPOBAHHS MH()OPMAIIMOHHBIX CHCTEM
MakcumansHoe KonmnuectBo 6aimioB mo bPC - 30.

HUroro 10+10+30= 50 6amioB

IIpomexxyTouHasi aTTecTanus - 3a4€T- 50 6aIOB.

IlpomexxyTodnast aTTecTanys IPOBOJUTCS IIOCHIE 3aBEpIICHHUS] HW3Yy4YEeHWsS AWCHUIUIMHBI WIM €€ YacTh B  (opMe,
oTpenenseMol y4eOHBIM IUTAHOM OOpa30BATENbHON MPOTPaMMBI C IENBI0 OINEHUTh paboTy O0yJaromierocsi, CTENeHb
YCBOGHUS TECOPETHUYECKNX 3HAHUH, ypOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIINH.

[perroaBarens, MPUHUMAIOIINAK 3a4eT OOecTeunBaeT CydailHOe pacrhpeleNieHHe BapHaHTOB 3a4ETHBIX 3aJaHui MEXTy
o0y4JaromuMucs C TOMOIIBI0 OWJIETOB W/WIM C TNPUMEHEHHWEM KOMIIBIOTEPHBIX TEXHOJIOTHI; BIIpaBe 3a/aBaTh
06y‘la}0U.leMyCﬂ JOTIOJIHUTEIbHBIC BOIIPOCHI U 1aBaTh AOIIOJTHUTEIIBHBIC 3aJlaHUs TTIOMHUMO TE€EX, KOTOPLIC YKa3aHbI B 6I/IJ'ICTC.
3ader npoBoaUTCs 1O OmiietaM. B kaxoM OusieTe olleHOYHbIE CPEICTBA OJJHOTO BHJIA: YCTHBINM MM MUCBMEHHBIH OTBET Ha
BOIIPOC.

YCTHBIN WM THCbMEHHbIN 0TBeT — 50 OaIoB.

Hroro 50 Gayuios.

O61ee KoIMYeCTBO OAJUTOB MO AWCIMIUIMHE 33 TEKYIIMH KOHTPOJIb U MMPOMEXYTOUHYI0 arrecTaruio: 50+50=100 6amtos.
CooTBeTcTBHE OAIIOB M OIIEHOK:
st 3auera:

56-100 — 3auTeno
0-55 — He 3auTeHO

5 cemectp:

Tekylmuil KOHTPOJIb:

JlabopatopHbIe pabOTHI IO TEMaM

Tema 6. [IpoexTupoBanue pakTorpadpudeckux 06a3 JTaHHBIX

Tema 7. O0bEKTHO-OPHEHTHPOBAHHBIC METO/IbI aHAIN3A W IPOSKTUPOBAHMS HH(POPMAIIMOHHBIX CHCTEM
MakcumansHoe KonmnuectBo 6aimioB mo bPC - 30.

VY eTHBIN 0IPOC 10 TEMaM

Tema 5. [IpoexTrpoBaHKe TOKYMEHTAIBHBIX 0a3 JTaHHBIX

Tema 6. [IpoexTupoBanue akTorpadhuuIeckux 0a3 TaHHBIX

Tema 7. OObEKTHO-OPUEHTUPOBAHHBIE METO/IbI AaHANIN3a U TIPOSKTUPOBaHHS HHPOPMAIIMOHHBIX CUCTEM
Tema 8. OGecrieueHre COBMECTHOTO JIOCTYMA K 0a3aM JIaHHBIX M POrpaMMamM

MakcumanbHoe konuuectBo 0aioB o bPC - 20.

Hroro 30+20= 50 Gayutos
IIpomexyTounas aTrecranus - 3x3ameH- 50 0ayuIoB.

[MpomexxyrouHast aTTecTanys TPOBOJUTCSA TIOCIIC 3aBEPIICHUS W3YYCHUS TUCHUIUIMHBEI WIH €€ 4YacTH B ¢opme,
OTpeNeNsIeMO Y4eOHBIM ITUTAHOM OO0pa30BATENBHON MPOTPAMMEI C IENBI0 OICHHUTh PabOTy OO0YyJaromierocs, CTENCHb
YCBOCHHS TCOPETUICCKHUX 3HAHUM, YPOBCHb C(HOPMHUPOBAHHOCTH KOMIICTCHITHH.

[peroaBarens, NPUHAMAMONIUA 3K3aMeH OOECHEeUMBACT CIyYaiiHOE pAaCHpe/ielieHHe BapUAHTOB HK3aMEHAIIMOHHBIX
3aJaHuii MEXAy OOYJarOIUMHKCS C MOMOIIbI0O OWIICTOB W/WIM C NMPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJOTHIl;, BIIpaBe
3aj1aBaTh 00Y4aIOIIEMyCs JOTOJHUTENbHBIC BOIPOCHI U JABATh JOTOJIHUTEIbHBIC 33/JaHUs] IOMUMO TEX, KOTOPBIE YKa3aHbI B
Omrere.

DK3aMeH MPOBOJMTCS MO OuiieTam. B kax0M OniieTe OleHOYHbIE CPE/ICTBA OJHOTO BU/IA: YCTHBIM TN MUCbMEHHBIH OTBET
Ha BOMPOC.

VY CTHBIN HITH TUCBMEHHBIN 0TBeT — 50 GayioB.

Hroro 50 6amos.

O0111ee KOJIMYECTBO OAJIIOB TI0 AUCIUILTHHE 33 TEKYIIIHNA KOHTPOJIb U POMEXYTOUHYI0 arTectaruio: 50+50=100 6amios.

CooTBeTCTBHE 0AIOB M OLIEHOK:
Jns sk3ameHna:

86-100 — otinyHO

71-85 — xopoiio

56-70 — ynoBneTBOpUTENHEHO
0-55 — HeyIOBIETBOPHUTEIIEHO



4. OueHoYHbBIE CPEICTBA, MOPAAOK UX MPHMEHEHUsI M KPUTePHH OLeHUBAHUS

4.1. OneHoYHBIE CPEACTBA TEKYLIEro KOHTPOJIs

4.1.1. JIabopaTtopHbIe padoThI

Tema 1. TeopeTnueckie OCHOBBI IPOEKTUPOBaHHS HHPOPMAITUOHHBIX CHCTEM

Tema 2. MeTomoorudeckre OCHOBBI IIPOSKTHPOBAHUST MH(POPMAITUOHHBIX CUCTEM

Tema 3. KanoHn4eckoe ¥ THIIOBOE MTPOSKTUPOBaHUE NH(POPMAIIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METO/IbI aHAJTN3a U MPOEKTUPOBAHUS HH()OPMALIMOHHBIX CUCTEM

Tema 6. [IpoexktupoBanue ¢akrorpapudeckux 0a3 JTaHHBIX

Tema 7. OOBEKTHO-OPUEHTHPOBAHHBIE METOIBI aHATIM3a U IIPOSKTUPOBAHHUS HH()OPMAIIMOHHBIX CHCTEM

4.1.1.1. Ilopsaaok nmpoBeIeHHsI.

B aymuropuu, OCHAIIEHHON COOTBETCTBYIOLIMM OOOPYIOBaHHEM, OOy4aroIluecss MPOBOIAT YYeOHBIC SKCIIEPHMEHTHI H
TPEHUPYIOTCS B NPUMEHEHHH INPAKTHKO-OPHEHTUPOBAHHBIX TeXHONOrHH. OLICHWBAIOTCS 3HAHHE MarepHana U yMEHHeE
NPUMEHSATH €ro Ha MPAaKTHKe, YMEHUS U HaBBIKK 110 paboTe ¢ 000pyJOBaHHEM B COOTBETCTBYIOLIECH MPEAMETHOM 00IacTH.
JlaGopartopHble paboOTHl MO AUCHUILIAHE «TEXHOJOTHS W3TOTOBIEHUS aBTOPCKOM KYKJBD» MPOBOISATCS MpErogaBaTeieM
COrJIacHO pa3paboTaHHOMY W YTBEpKAEHHOMY Ha Kadenpe paboueit mporpamme. Kaxnas naboparopHO-TpakTHYecKas
paboTa BBIMOJHACTCS TI0 OMPEACIICHHON TeMe MPOrPaMMbI B COOTBETCTBUH C 3a/IaHUCM.

[lepen BBIMONIHEHWEM KaKIOW pabOTHI CTYAEHTHI-0aKaiaBpbl JOJDKHBI TMPOPabOTaTh COOTBETCTBYIOIWI MaTepHa,
UCIIONB3Ys KOHCIIEKTHI TEOPETHYECKHUX 3aHATHH, IEPHOIMUYESCKIe H3JaH s, YUeOHO-METOANYECKHE TOCOOUS U yIeOHUKH

Ha xa)J0M 3aHATHH CTYACHTHI BBIOJIHAIOT PabOTy B COOTBETCTBHH C €€ COAEPKaHNEM U METOIMYECKIMH YKa3aHUSAMH.

ITo oxoHYaHUM 3aHATHH CTYIEHTBI OQOPMIISIOT OTUET 110 KaXK101 pabote, codtoas cieayonyo Gopmy:

HaumMeHnoBaH#e TEMBI,

Lens paboThI;

3ajaHue U cofiepKaHKe BHIMOJIHECHHON PaboThI,

[TuceMeHHbBIE OTBETHI HA KOHTPOJIBHBIC BOTIPOCHIL.

BeiBoIbI 110 IpoIenaHHoO# padoTe.

CIHCOK UCTIOTB30BAaHHBIX HCTOYHHKOB.

4.1.1.2. Kpurepun oneHUBaHUS

4 cemecTp

9-10 6anJ10B cTABUTCS, €CJTH 00y YAKOLIMIiCS:

O6opymoBaHHe ¥ METOMBI MCIIONB30BA MPaBIWIBHO. [IposiBIIeHa MpeBOCXOAHAS TeOpeTHIecKas moaroToBka. Heobxoammeie
HABBIKM U YMEHHUSI ITOJIHOCTHIO OCBOEHBI. Pe3ympTaT mabopaTopHoii pabOThI MMOTHOCTHIO COOTBETCTBYET €€ IEIISIM.

7-8 6aJ10B cTABUTCS, €CIH 00yJaAIOUIUIiCs:

O6opymoBaHHe W METOABI HCHOJH30BaJl B OCHOBHOM IMpaBWIBbHO. [IposiBieHa Xopolmas TeopeTmdecKasl MOATOTOBKA.
Heo0Oxoaimple HaBBIKM U YMEHHUSI B OCHOBHOM OCBOCHEI. Pe3ynbTar mabopaTopHO# paboThl B OCHOBHOM COOTBETCTBYET €&
LEIISIM.

5-6 6an1;10B cTaBUTCS, ecIU 00yYAIOIIMIACS:

OOopynoBaHME M METO/Abl YACTHYHO HCIIONB30Ba] IpaBUJIbHO. [IposiBieHa YHIOBJIETBOPUTEIbHAS TeOpeTHYECcKast
NoAroToBka. HeoOXoJMMble HAaBBIKM M yMEHHS YaCTUYHO OCBOEHBL. Pe3ynbTar naboparopHoil pabOThl YacTHYHO
COOTBETCTBYET €€ LIEIISM.

0-4 6aJ110B CTABUTCSI, €CJIM 00YYAIOLIHICS:

OO0opysoBaHHE W METObl UCIIONBH30BaNl HenpaBuibHO. [IposiBieHa HEylOBJIETBOPHUTENbHAS TEOPETHYECKAs MOArOTOBKA.
HeoOxoiMble HAaBBIKM M YMEHUS HE OCBOCHBI. Pe3ynbTar 1abopaTopHOii paboThl HE COOTBETCTBYET €€ LeIsIM.

5 cemecTp

26-30 0aJ1JI0B CTABUTCSH, €CJTH 00y IAKOIIHIiCS:

O6opynoBaHUE W METOJIBI UCIIONIL30BAJ IPpaBWIbHO. [IposiBIIeHa IpeBOCXO/HAs TEOpETHIECcKast IToAroToBKa. HeoOxonmumbie
HaBBIKM M YMEHUS TTOJTHOCTBIO OCBOCHEL. Pe3ynbTar 1abopaTtopHOi paboThI MOTHOCTHIO COOTBETCTBYET €€ IETISIM.

21-25 6ansi0B cTaBUTCSH, €CTH 00y IAKOIIHIICS:

OO6opynoBaHHE ¥ METOIBI MCIOJNB30BaJl B OCHOBHOM IpaBWIIbHO. [IposiBlieHa Xopomas TeopeThdecKkas IOATOTOBKA.
HeoOxoniMble HaBBIKM ¥ yMEHHUSI B OCHOBHOM OCBOEHBI. Pe3ynbprar 1abopatopHOil paboThl B OCHOBHOM COOTBETCTBYET €€
TEJISIM.

17-20 6a/1J10B CTaBUTCSI, €CJIU O0yUalOIIHiics:

O6GopymoBaHHe W METOABl YACTUYHO WCIOIB30Bal MPaBWIbHO. [IposiBieHa yOOBIIETBOPHUTENbHAS TEOPETUYECKAs
moaroToBka. HeoOxonwmmple HaBRIKM M yMEHHUS YAaCTHYHO OCBOEHBL. Pe3ynprar maboparopHOi pabOTBI YacCTHIHO
COOTBETCTBYET €€ LIETISAM.

0-16 6aJ10B CTaBUTCS, €CJIM 00yYAIOMIHiics:

O6opymoBaHHEe M METONBI HCIIONB30BANl HEMPABIIBHO. [IposiBIIeHa HEyIOBICTBOPHUTENbHAS TEOPETUYECKAas MOATOTOBKA.
HeoOxoiMble HABBIKK M YMEHUS HE OCBOEHBI. Pe3ynbTar 1abopaTopHOii paboThl HE COOTBETCTBYET €€ LeIsM.

4.1.1.3. Conep:xaHue OLIECHOYHOI0 CPeACTBA
Tema 1-4, 6-7
DopMyJIMPOBKA 33AaHUS
JlabopatopHas pabora 1. Co3/laHne KOHTEKCTHOW JAUarpamMmmal.

Pazpaborars konTekcTHyto TOP muarpammy AO «Kommpean»



Coznanue KoHTeKkcTHOM auarpaMMsl AO «Kommpeam
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TFSEINA | IFDUE AP

JEONEN KNI ITOR T ATEIEHOCTE KOMITAHERH Npodaniue TOEpE

BaranTe[Cka CICTEHA

NODE: TME: JeATENEHOCTE KOMMOSHKMK NUMBER:

Pucynok 1. Konrekcraaa quarpamma AO «Kommpean»

| wowld fike to

* Create model

Name : [Kornpean

Type
* Business Process [IDEFD)

" Process Flow IDEF3)
" Data Flow [DFD)

" Open maodel

" Open model from ModelMart

Iv Dizplay this dialog on startup

ok, | Cancel | Help

Pucynok 1.1 — Jlnanorosoe 0kHO

1. KonrekctHas quarpamma OyneT co3jaHa aBTOMaTHYECKH.
2. B menro Edit BeiOpats Britagaky Model Properties (pucyHok 1.2). Ha nosiBuBmemcs mianmniere Bo Bkiaake General

BHECTHU UM MOJCIIN «KOanean», 15058 HpOGKTa «MOZ[GHB JCATCIIBHOCTH KOMITaHUN», UMA aBTopa W THUII MOJCIIU — TI me
Frame: AS-IS.



Model Properties |

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

Model name:

|Knmnpaan

Project:

|M OfE 5 AEATEASHOCTH KORNaHMM

Authar :
|Lex

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

0K | OTheHa | HDHMEHHTb‘ Cnpaeka |

Pucynoxk 1.2 — Oxuo quamora Model Properties Editor

3. Bo Brutanke Purpose BHecTH nens — «MopenupoBaHue TeKyIux ousHec-mpo-neccoB (AS-IS) komnanum» u TOUKy
3penus «Viewpoint: TUPEKTOP».
4, Bo Bkiagke Definition BHeCTH ompezneneHue co3raBaeMoil Moent: «IT0 MOAEIb, OIUCHIBAIONIAs ACATEILHOCTD

KOMITaHUM» ¥ 1IeTIb «Scope: obuiee ynpasieHie OM3HeCOM KOMIIAHUHU (MCCIIeOBaHUE PhIHKA, 3aKyIIKa MaTepHaioB, COOpKa,
TECTUPOBAHHKE, IIPOAAKA TOTOBBIX KOMITBIOTEPOB)».

6. [epeliTi Ha KOHTEKCTHYIO TUAarpaMMYy U IPABOW KHOIIKOW MBIIIIH IEIKHYTh 110 padote. B mosiBuBIIEMcs
KOHTEKCTHOM MeHIo BeIOpaTh Name Editor.... Bo Bkiagke BHeCTH UM «JleATEIbHOCTH KOMITAHUID.
7. 3amonHuTh BKIIAAKy Definition onmpenenenuem Buaa padoT: «TeKyIue Om3Hec-TPOIecChl KOMIIAaHUM (PUCYHOK
1.3).
Activity Properties E|
UDP Yalues ] Lo ] Source ] Foles ] Box Style ]
M ame Definition ] Status ] Font ] Calor ] Costs ]
Activity Mame:
Untitled Object 0
Drefinitior:

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

Mobe:

ok | OrreHa | I'IpMMEHMTb| Crnpaeta |

Pucynok 1.3 — Okno muanora IDEFO Activity Properties

JlaGopaTopHas patdora 2. Co3ganue AMarpaMMbl JIEKOMITO3HIIMH.

Coznmaane nuarpamMmsl nexommosuun A-0 (TOP-auarpammsr) «/lesTenpHOCTh KOMIaHUM» B Auarpammy A0.
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Pucynok 3. Jlekommnozuiun A-O

1. BriOpaTh KHOMKY Hepexo/ia Ha HW)KHHUN ypOBEHb Ha MaHEeIH HHCTPYMEHTOB U B Juanore Active Box Count (pucyHok
2.1) ycraHOBUTB unciio GyHKIHIA (paboT) Ha AnarpaMme HIKHETO YPOBHS — 3.

« IDEFO ¢ DFD ¢ IDEF3

-

Murnber of Activities in thiz "

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

Pucynok 2.1 — Oxno auasnora Active Box Count

2.Ha aBTOMAaTHYeCKH CO3IaHHON qUarpaMMe ISKOMITO3UIMH Yepe3 KOHTEKCTHOE MEHIO Ha3BaTh KAXKIYIO U3 TpeX (yHKIHI
(pabort) nocpencTBoM BbIOOpa BkIanku Name, 3ateM BHECTH OIpeeieH e s K10 paboThl cornacHo Tadi. 2.1.

3. IoBTOpHTE OTEPAITHIO TS BCEX TpeX paboT. 3aTeM BHECHTE OIpeneIeHre, CTaTyC W HCTOYHUK JUTS KaXKIOH
paboThI cortacHO Tab. 4.2.1.

Activity Name Definition

IIpoaaxu U MapKeTHHT TeneMapKeTHHT ¥ NPe3eHTALUHU, BEICTABKH

C6opka 1 TeCTUPOBaHUE COopxa ¥ TeCTHpOBaHKE HACTONBHEIX

KOMIIBIOTEPOB ¥ IIOPTATUBHBIX KOMIBIOTEPOB

Otrpy3ka u nony4eHue Otrpy3ka 3aka3oB KIHEHTaM H MOJTy4eHUe
KOMIIOHEHTOB OT IIOCTABIIHKOB

Tabnuya 4.2,1. Pabomot ouazpammor dexomnosuyuu AO

4. J1ns n3MeHEeHHs CBOMCTB paboT mocie X BHECEHUS B THArpaMMy MOKHO BOCITONTB30BaThCs CIIOBapeM padot. Ber3os
cioBaps - MeHIo Dictionary /Activity (puc. 4.2.2).
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Puc. 4.2.2. Cnosapyv Activity Dictionary
5.Ecnu omucats UM M CBOWCTBa pabOTHI B CIIOBAape, €€ MOXKHO OyJeT BHECTH

B JUarpamMmy I103>K€ € IOMOLIbI0 KHOIIKH

B TIAJIUTPE UHCTPYMEHTOB.

4, HeBo3MoXHO ynanuth paboTy U3 CI0Bapsi, €CIIM OHA HCIOJIb3YeTCs Ha Kakoi-mubo auarpamme. Eciu pabota
yaajsieTcsl U3 MarpaMmMbl, U3 CIIoBaps oHa He yaaisiercs. ViMs u onncanue Takoi paboThl MOXKET OBITH UCIIOIB30BaHO B
nanpHeimeM. s qobaBineHus paboThl B ClIoBaph HEOOXOAMMO MEpEeiTH B KOHEIl CIIMCKa U MIEIKHYTh IPaBoil KHOMKOH 110
MoCIe/iHel cTpoke. Bo3HKaeT HOBasi CTPOKa, B KOTOPOI HY)KHO BHECTH MMSI U CBOWCTBA pabOTHI.

5 (Purge). 3. IlepelianTe B peKUM pUCOBaHMA CTPENOK. CBSDKUTE TPaHUYHBIE CTPEIKH

6. (xHOTKA L=,It Ha ManuTpe NHCTPYMEHTOB TaK, Kak MOKa3aHo Ha puc. 4.2.3.
MpaBuna n
npougaypb!
3soHi
i Mpogaxu n
MapKeTUHr
1
Cbopka 1
TeCTUpOBaHue
KOMMeHOTEPOB 4

Orrpyaka n
nonyJexue

cHcrema

Puc. 4.2.3. Cesazanuvie epanuunvie cmpenku Ha ouazpamme AO

7. IpaBo¥i KHOTIKOW MBIIITH MICTKHUTE TI0 BETBU CTPEIIKH yIIpaBIeHUs padoTsl "CoOopka u mecmuposanue KomMnoiomepog" n
nepeuMenyiite ee B "IIpasuna cooprxu u mecmuposanus” (puc. 4.2.4).

(pasuna 1 npoueaypb!
- Mpogaxat
MapKeTUHT l_ Ipasuna oo
uciema
ohopMneHia

' bopka 1
TecTHpoBaHue
KOMNbHTEPOB

Puc. 4.2.4. Cmpenxa "llpasuna coopku u mecmuposanus”

7. Brecure onpenenenue i HoBoi BeTBH: "MHCTpyKIMU 110 cOOpKe, MPOLEIYphl TECTUPOBAHUS, KPUTEPUH
MIPOM3BOANTENBHOCTH U T. 1." [IpaBoif KHONKOM MBIIIN IIETKHNATE IO BETBU CTPEIIKM MeXaHH3Ma padoTsl "[Ipodadicu u
mapxemune” v iepenmMenyiite ee B "Cucmemy ogpopmaenus 3axazos ".



8. AJTbTepHAaTHBHBIA METOJ] BHECEHHSI UMEH M CBOWCTB CTPEJIOK -HCIIOJIb30BAHUE CIIOBAPS CTPEJIOK (BBI30B CIIOBapS -
MmeHto Dictionary/Arrow). Eciin BHECTH MMs M1 CBOHCTBA CTPENKH B CJIOBaph, €€ MOXKHO OyJleT BHECTH B JHarpaMMy MO3Ke.
Ctpenky Helb3s yAINTh U3 CIOBapsl, €CIIUM OHA HCIOJIb3YeTCsl Ha Kako-In0o quarpamme. Ecnu ynanuThb cTpenky u3
JMarpaMMBI, U3 CJIOBaps OHa He yrnajsieTcs. VIMs 1 OIicaHne TakoW CTPENIKH MOXKET OBITh UCIIONB30BaHO B JANIbHEHIIEM.
Jns noGaBneHns CTPENKH HE00X0AUMO TIEPEHTH B KOHEI[ CIIMCKA U MIEIKHYTH IMPaBOi KHONKOW MO TTOCIETHEN CTPOKE.
Bo3Hukaer HOBast cTpoKa, B KOTOPOM HY?>KHO BHECTU UMS U CBOMCTBA CTPEIKHU.

9. Co3zpaiiTe HOBbIE BHYTPEHHHUE CTPEIKH TaK, Kak MOKa3aHo Ha puc. 4.2.5.

Mpogaxu u

MapketuHr | TUMEHTOE IIpasu s

chopru M
1 TECTUDOBAHME

Chopka v
TECTUPOBaHUE
KOMNbIOTEPOB |—

Cobpannire
EOMI SIDTEPRI

OTrpy3Ka 1
noayyeHue

T
Puc. 4.2.5. Buympennue cmpenxu ouacpammol AO

10. Co3patiTe cTpenky oOpaTHOM CBsI3H (10 yIIpaBIeHUIO) "' Pe3yibmamut coOopKu u mecmuposanus'’, MIynryro ot
pabothl "Coopka u mecmuposanue komnovromepos' x padore "Ilpodarxcu u mapkemune''. VI3SMEHUTE CTHITH CTPETKA
(TomuuHa TMHUHA) B ycraHoBuTe onuuio Extra Arrowhead (13 KoHTeKcTHOTO MeHI0). Meronom drag&drop nepenecute
MMEHA CTPEIIOK TaK, YTOOBI UX ObLIO ynoOHee unTath. Ecin HeoOxoauMo, ycraHoBUTe Squiggle (13 KOHTEKCTHOTO MEHIO).
Pesynbrar n3mMeHnennii nokasan Ha puc. 4.2.6.

—— -
Mpogaxu u
MapKeTHHr oo
‘ THTH
; i < pasuna ds‘z" u
Bare s Bopry u TeCTH POSIHUS
ENeHTOS TECTU PO sQHu T
opKa W
TECTUpOBaHue
KOMNbIOTEpoR
|

Puc. 4.2.6. Pezynomam peoaxmuposanusi cmpenok na ouazpamme AO 8. 11.Co3naiite HOBYIO IPaHUYHYIO CTPENKY
BbIX0Na ""Mapkemunzogsle mamepuansl , BRIXOAAITYIO U3 paboTsl "IIpodaricu u mapkemune''. Ita cTpenka
aBTOMATHUYECKH HE TONa aeT Ha JuarpaMMy BEPXHEro YPOBHS M MMEeT KBaJIpaTHbIe CKOOKM HAa HAKOHEYHHUKE:--> .
[lenkHuTe MpaBoil KHOMKON MBIIIH MO KBaAPATHBIM CKOOKaM M BbIOepuTe MyHKT MeHIo Arrow Tunnel B quanore Border
Arrow Editor Bei6epute omiuro Resolve it to Border Arrow. [{ns crpesku ""Mapkemunzosvie mamepuant'’ Boibepute
omnuto T U3 KOHTEKCTHOTO MEHIO. Pe3ynbrar BeINOTHEHHS YIpaKHEHUs 2 1oKa3aH Ha puc. 4.2.7.



Tlpasiura  nponeAyps

an MapxersEroesie
TepHATE!
__Emvow | [FosmaeiEEESE . ——
MapKeTUHI e Gopxs 1
1 Iip TecTHp
3axaim :6‘“‘:"
KINRETOD ©CTHPOR AHMA
Cbopka n ‘
TecTUposaHue
KOMMbioTepos
2
Cobpammse
KOMILIOTEp
7 Tip
Otrpyska u TPOIYKTEL
———————»
rionyveHue
3
=9
Byxranvepcias cucrema

Puc. 4.2.7. Pe3ynbmam gvinonnenust ynpasicnenust 2 - ouazpamma AO

JlaGoparopHas padora 3. Co3ianie guarpaMMBbl JEKOMIO3Auu A2,

Jexomnosupyem paboty "Cohopka u mecmuposanue Komnviomepog”.
B pesynbTate npoBeeHHs SKCIEPTH3bI IOTy4YeHa Clleqyromas HH(GopMalys.
IIpon3BoACTBEHHBII OT/IEN MMOJTyJaeT 3aKa3bl KJIMEHTOB OT OTAENA IMPOaX MO Mepe UX MOCTYIUICHHS.

Jucrieryep KoopAMHUPYET paboTy COOPIINKOB, COPTHPYET 3aKa3bl, TPYIIIHPYET HX U JaeT yKa3aHHe Ha OTTPY3KY
KOMIIBIOTEPOB, KOT/Ia OHU TOTOBBI.

Kaxnpre 2 gaca qucnerdep rpynmupyeT 3aKa3bl - OTACTBHO JUIS HACTOJIBHBIX KOMITBIOTEPOB M HOYTOYKOB - M HalIpaBiIsieT Ha
Y4acTOK COOPKH.

CoTpynHHUKH ydacTKa cOOpKH COOMPArOT KOMITBIOTEPHI COTIIACHO CHEeNU(HUKANNAM 3aKa3a 1 HHCTPYKIMSIM 1o coopke. Korma
TpyIITa KOMITBIOTEPOB, COOTBETCTBYIOIIAs TPYIIIE 3aKa30B, COOpaHa, OHA HAIPaBISIETCs] HA TECTUPOBAaHUE. TeCTHPOBIINKA
TECTHPYIOT KaXK/AbI KOMITBIOTEP U B CITydae HEOOXOIMMOCTH 3aMEHSIOT HEHCIIPaBHBIE KOMITOHEHTHI.

TecTHPOBIIMKH HATIPABILIFOT PE3YIbTaThl TECTUPOBAHMS [UCTIETUEPY, KOTOPHIH Ha OCHOBAHMH 3TOI HHPOPMALUK
HPUHUMAET PELIeHNEe O Nepeade KOMIBIOTEPOB, COOTBETCTBYIOLINX IPYIIIE 3aKa30B, Ha OoTrpy3Ky. 1. Ha ocHoBe aToi
MH(OpPMAIIMK BHECHTE HOBBIE paboThI U cTpeiniku (Tabu. 4.3.1 u 4.3.2).

Tabnuya 4.3.1. Pabomol ouazpammsl oexomnosuyuu A2

Activity Name Activity Definition
OrcnexuBanue paclHCaHuA IIpocMOTp 3aKa30B, YCTAHOBKA PaCIIHCAHMA
H ympaBiieHue cOOpKoH BBINIOJIHEHHS 3aKa30B, IPOCMOTP pe3yJIbTaTOB
U TECTUPOBaHHEM TECTHpOBaHusA, (POPMUPOBAHKE IPYTIIT 3aKa30B
Ha cOOpKY M OTTpy3KY
CBopka HaCTONBHBIX Cbopka HaCTOJBHBIX KOMIBIOTEPOB
KOMIIBIOTEPOB B COOTBETCTBHH C WHCTPYKIMUAMH /
¥ YKa3aHUAMH AMcreTyepa
CBopka HOYyTOYKOB C6opka HOyTOYKOB B COOTBETCTBHH
C MHCTPYKIMSMH ¥ YKa3aHUSIMH JHCIIeTYepa
TecrnpoBaHue KOMIBIOTEPOB | TecTHpOBaHHE KOMITHXOTEPOB W KOMIIOHEHTOB.
3ameHa HepaboTarOIMMX KOMIOHEHTOB




I Arrow Dest. |Arrow Dest.
Type

o o=
‘pncnue.sma "
yopasncisse

|lcGopxoi

Hacroneame [COopxs Output
KOMOLIOTOPSR! HACTONLRITRIX

KOMORMOTCPOR

Hoyroyxu IC-Gopu Output
HOYTOYXOE FOMII]

| Tunncl™ Mechanism r(fopn

Tabnuya 4.3.2. Cmpenxu ouazpammol 0ekomnosuyuu A2

| Arrow Name |Arrow Source Arrow Arrow Dest. IArrow Dest.
|Source Type Type
Ilepconan HACTOIRHBIX
| IpOsEIBOICT- TP
9
loTaena
CHopxa rMech-ni:m
O
TIpasmsa parowan CSopxa Control
lcGopsst 1 IR PAMMEY HACTOILHEX
recTiposanits
ChOopxa Control

2. TyHHENMUpYHTE U CBSKUTE HA BEPXHEM YPOBHE IPAaHUYHBIE CTPEJIKH, €CIIH 3TO Heo0XoanMo. Pe3ynbTaT BEIOTHEHUS
yrnpaxkHeHus 3 mokasaH Ha puc. 4.3.1.

3akadbl
S 4 Mpaswna cBopiuy  33KaISI Ha HoyTEyKw :."P":'::
TOCTUPOBAHWA 3 | KOMMbiOTephI
‘ e —, _ Haompysky
Otcnexmeanue T / Pesynbrarsi
pacrnucaHua u ™ » c6opKU U
ynpasrnexve pbi TecTUpO
cBopkoim [y
TecTUpoBaHueM Joies
—» HACTONbHbIX i)
pos
s |1 -
KomnoHeHTs! CGopia

el

~_Tepcoran J PesynbTarsl
: - TeCTUPOBaHUA
NPOMIBOACTEEHHOTO =)
b e g TecTUpoBLUMK

Puc. 4.3.1. Pesynoemam @vinonnenus



JIaboparopHas padora 4. Co3manue auarpamMmsl y3i10B. Cozganue FEO. muarpammel. PaciieruieHue v ciausiHue MOAENEN.
Co3zanue IuarpaMMEl Y3JI0B.

Bri6epute mento Diagram/Add Node Tree. B nepsom nuanore runa Node Tree Wizard BHecuTe MMS AUarpaMmBbl, YKaXUTe
JarpaMMy KOpHsI JIepeBa 1 KOJIMUecTBO ypoBHeil (puc. 4.4.1).

Puc. 4.4.1. Ilepsviii ouanoe euoa Node Tree Wizard

2. Bo BTOpOM jnanore ycTaHOBUTE OMIIMHU, KaK Ha puc. 4.4.2.

Node Tree Wizaid - Step 2 of 2

Puc. 4.4.2. Bmopoui ouanoe 2uoa Node Tree Wizard

[enxanTe o Finish. Co3maercs muarpamma JiepeBa y3ioB. Pe3ynbTar MOXHO TOCMOTpeTh Ha puc. 4.4.3.

| AemTensHocTs KoMnaHuM

0

e —
Npoaaxu u ! it 3 'c‘m'pymu

pacnmMcaHmA u

KOMMbIOTEpPOE
© CGopka
HoyTOykos
© TecTUpoEaHue
KOMNbIOTEpOB

Puc. 4.4.3. [Juacpamma oepesa y3108

Jluarpammy JiepeBa y3JI0B MOXKHO MOAUGDHUINPOBaTh. HIKHUI ypOBEHD MOXKET OBITH OTOOPaKEH HE B BHJIE CIHCKA, 4 B
BUJIE IPSIMOYTOJIBHUKOB, TaK K€ KaK U BEpXHHUE YPOBHH.



Just MoauGUKaIMy JUarpaMMBbI TIPaBOW KHOIIKOHM MBIIIH IIETKHUTE TI0 CBOOOTHOMY MECTY, HE 3aHSITOMY OOBEKTAMH,
BeIOepuTe MeHto Node tree Diagram Properties u Bo Bkiaake Style muanora Node Tree Properties otkimrounte ommuro Bullet
Last Level. llenkaure mo OK. Pe3ynpraT mokasan Ha puc. 4.4.4.

LOeATensHOCTL KOMMaHuu

MNpon s -regr::z:‘a:m "

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

1 2 3 4

Puc. 4.4.4. Pesynomam gvinonnenus ynpadlcueHus 4

Coznanne FEO. JInarpaMMet

[Mpenmonoxum, 4To IpU 00CYKACHUN OM3HEC-TIPOILIECCOB BO3HHUKIIA HEOOXOIMMOCTh JIETAITbHO PACCMOTPETh
B3auMoeiictBue pabotel "Coopra u mecmuposarue Komnviomepog” ¢ mpyrumu pabotamu. YToOBI HE TOPTUTH JHATPAMMY
Jekomno3uiy, co3naite FEO-anarpammy, Ha KoTopoii OyAyT TOJNBKO cTpenku padbotel "Coopka u mecmupogatue
Komnviomepos ".

Bri6epute nynkt mento Diagram/Add FEO Diagram.
B guanore Add New FEO Diagram Beibepute tun u Baecute umMs auarpammbl FEO. Ienkuute mo OK.

Jns onpenenenus nuarpaMMel iepetiaure B Diagram/Diagram Properties u Bo Bkiagke Diagram Text BHecuTe
oIpe/ieNieHUe.

VY nanmure nmuimHEe cTpenku Ha quarpamme FEO. Pesynmerar mokasan Ha puc. 4.5.1.

[ <
PeaynbTaTs)
Mpoaaxku 1 cBopkm u
MapPKeTUHT TeCTUPOBAHUA
1
Sakasbl
KNUeHTOB Chopra |
OTrpy3ka u
TeCTMpOBaHUe | cofpantbie nonyf'enue
KOManOTOP032 KOMNBIOTepbI 3

Puc. 4.5.1. Juacpamma FEO

Jlns mepexoia MeXIy CTaHAapTHOM Tuarpammoii, aepesoM y3i1oB U FEO ucnone3yiite KHONKY

Ha MAJTUTPE UHCTPYMCHTOB.
Pacwennenue u chuanue mooeneii

Pacmensienne moaean

Iepeiinure Ha quarpammy AO. ITpaBoif KHOTIKOH MBIIIH IIENKHUTE 110 padoTe "Coopka u mecmuposanue
Komnbiomepog' u Bribepute Split model.



Spht Options

Puc. 4.6.1. [Juanoz Split Option

B muanore Split Option BHecuTe nMst HOBOM Mojenn "COOpKa M TECTUPOBAaHHWE KOMIIBIOTEPOB', YCTAHOBUTE OIIINH, KaK Ha
pucynke, n menkauTe o OK (puc. 4.6.1).

TTocmotpute Ha pe3ynbraT: B Model Explorer mosiBuitace HoBast Mojienb, a Ha auarpamMmMe AO moxenu "J{esTensHOCTh
KOMITaHUH'" TIOSIBUJIACH CTPEIIKa BbI30Ba ''CHopka u mecmupoeanue Komnovromepog'.

Cosnaiite B Moenu "COOpKa M TECTUPOBaHHE KOMIBIOTEPOB" HOBYIO cTpenky ""Heucnpaensie komnonenmet''. Ha
muarpamme AO 3To OyIeT TpaHHYHAs CTPEIKa BEIXOa, Ha quarpamme AO - TpaHWYHasI CTpeKa BBIXoa oT padot ""Coopka
Hacmonvnvix Komnsiomepos'', "' Tecmupoeanue komnviomepos'n ""Coopka noymoykog''.

2.BHecure cBoiicTBa HOBOI MOIEIH:

Time Frame: AS-IS;

Purpose: JlokymeHTupoBats paboty ""Omepyska u nonyuenue'’;

Viewpoint: Hauanpauk otiena;

Definition: Moaenb co3maercs Uil HIUTFOCTPALlUA BOZMOXKHOCTeH BPwin 1o paciuerieHuio u ClusHAI0 MOJeNeH
Scope: PaGoThI 10 MOTYYEHHIO KOMIUIEKTYIOIIMX U OTIIPABKE TOTOBON MPOIYKIIHH.

3.JlekoMIo3upyiiTe KOHTEKCTHYIO paboTy Ha 3 paboTsl (Tadum. 4.11.1).

Tabnuya 4.11.1. /lexomnosuyus pabomwl "Omepyska u nonyyenue"

Activity Name ; Activity Definition

Hony4urs xommiekTyomue  |OU3MIECKH TOTYIHTS KOMIUIEKTYIOIHE

H C/IeNaTh COOTBETCTBYIOLIME 3AMIHCH

B HH(OPMALIMOHHO# cHCTeMe

Hocrasuts kommiextylomme |J{ocTaButh KOMILIEKTYIomue cOopinkam

M TECTHPOBLIMKAM

Orrpysurs ToBap 1 Bo3spar  |OTrpysuts TOBAp KJIMEHTaM M HEHCIIPaBHEIE
KOMIIOHEHTSI (BO3BpAT) MOCTABIIMKAM

CBspKHTE TpaHUYHBIE CTPENIKH, KakK IMoKa3aHo Ha puc. 4.11.1.



IIpaBuxa W mpoleayps

Hony s
KOMIUIBKTYIOLLIE

Hocrasums
— mpoyTY
Hemcnpasssie ‘ apo.
mozn?{ O;r;zﬁ:
Coopam\u\

KoMObIOTEPH | ByxraxTepcras cucTema

Puc. 4.11.1. Bnympennue cmpenxu Ha oexomnozuyuu pabomet "Omepyska u noiyyerue"
5. BHecuTe criefyroniue BHyTPEHHIE U TPaHIYHbIC cTpenku (Tadm. 4.11.2).

Tabnuya 4.11.2. Buympentue u epanuunvle Cmpenku Ha 0ekomnosuyuu pabomet "Omepyska u noayyerue"

Arrow Name Arrow Definition

Bo3spat nocraBmuKy HewucnpaBHbie KOMIOHEHTSI

KoMnoHeHTH! Buibepume naseéanue u3 cnucka (croeaps)

KOMITOHEHTHI OT NMOCTaBIIMKA

TIpoBepeHHbBIE KOMITOHEHTBI IIpoBepeHHsIe ¥ NOATOTOBICHHEIC V1A
nepeaauy cGOpIMUKaM U TECTHPOBIMKAM
KOMITOHEHTBI

6. Tynnenupyiire rpannunslie crpenku (Resolve Border Arrow). Pe3ynbTat BhIONHEHHS yIpaKHEHUS 1TOKa3aH Ha PUC.
4.11.2.

Kosmouesrmss or| LIPS ¥ npogeRypst

OTrpysuTs
TOBAD U

RoMIRTERL By rasTeporan CHOTEMA NIOCTREURACY

Puc. 4.11.2. Pe3ynomam evinonnenus ynpasxcuenus 11

Ciausitnue MoaesTu

1.Ilepeiinute B Mozens "[esrensHocTh kKomnanuu". Ha quarpamme AO mienkHUTE NMPaBoil KHOMKOM MBIIIH IO
pabote ""Omepy3ka u nonyuenue'.

B konrtexcTHoM MeHto BbiOepuTe Merge Model. B nosiBuBmemcs quanore Merge Model ycranoBute omnmuio Cut/Paste
entire dictionaries u menkaute mo OK.



OO0paruTte BHIMaHUE, 4TO y paboThl " Omepy3ka u nonyuenue'’ vucdesna CTpenka BEI30Ba U MOSBUIACH HOBas
JICKOMIIO3HUIIHS.

TosiBUIHCH HOBBIE CTPEIIKHU C KBaJIpaTHBIMU ckoOkaMu. TyHHemupyiite 3tu ctpenku (Resolve Border Arrow).

2.Ha muarpamme AO TyHHENUpPYITE U CBSDKUTE CTPEIKU cornacHo puc. 4.12.1.

JlabopatopHas pa6ota 5. Coznanue muarpammel IDEF3. Cosnanwne ciieHapus. Co3/1aHHe OTYETOB.

Coznanne guarpammel IDEF3

1. epeiinure Ha auarpammy A2 U nekoMmosupyiire padory "COopka HaCTOIBHBEIX KOMIIBIOTEpOB". B muanore Activity Box
Count (puc. 4.7.1) ycranoBure uncio padot 4 u Horarmro IDEF3.

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

Bosnukaer muarpamma IDEF3, conepkainas pabotst (UOW). TIpaBoit KHONKOM MBIIIIX IETKHUTE 110 paboTe, BEIOEpUTE B
KOHTEKCTHOM MeHI0 Name u BHecute uMsi pabotsl ""Ilodzomoeka komnonenmos''. 3arem Bo Biiajake Definition BHecuTe
omnpenesnenue "TloAroTaBmuBalOTCs BCe KOMIIOHEHTHI KOMIIbIOTEpA coriacHo crenuukanmu 3akasza". 2. Bo Bkiagke UOW
BHECHUTE CBO¥cTBa paboThI (Tabum. 4.7.1).

Tabnuya 4.7.1. Ceoticmea UOW

Objects KoMIOHEHTEI: BUHYECTEPEL, KOPITyCa, MATEPHHCKUE
ILIaThl, BUJICOKAPThI, 3BYKOBBIE KapThl, JHCKOBOILI
CD-ROM wu dtormu, MOjieMbl, IPOrPaMMHOE

obecnieuecHue

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

Constrains VYeranoBka MozeMa TpebyeT yCTaHOBKM

JIOTIOJIHATEABHOTO MPOrPaMMHOT0 obecrieyeHus

3.Buecute B nuarpammy emie 3 paboTs! (kHOMKA |



Brecute umena pabort:

Ycemanoexka mamepunckoit nnamol u eunuecmepa;

Ycemanoexa mooema;

Yemanoexa ouckoeooa CD-ROM;

Yemanosxka ghnonnu- ouckosooa;

Hucmannayus onepayuonnoil cucmemol;

Hucmannayus 00noaHUMENbHO20 RPOZPAMMHOZ0 00ECREUeHUA.

4.C TOMOILIBI0 KHOIIKHA

&

:-:-huanmpm WHCTPYMEHTOB CO3/[aliTe 00BEKT CChUIKH. BHecuTe nMsi 00bekTa BHelIHei ccbuiku "Komnonenmot".

CBSDKUTE CTPENKON 00BEKT CCHUTKY U padoTy ""Ilodzomoeka komnonenm'".

5.CspxuTe cTpenkoit padboTsl "Iloocomoska komnonenmos" (BeIxon) u "' Yemanoeka mamepunckoii niamsol u
eunuyecmepa''. amenure ctwib ctpenku Ha Object Flow.

B IDEF3 umst cTpenku MOXET OTCYTCTBOBaTh, X0Ts1 BPwin rmokaspIBaeT oTCyTCTBHE UMEHH Kak OMHOKY. Pesynbprar
nokasas Ha puc. 4.7.2.

4
YeTaHoska 4
KOMNOHeHTHI g e
MCKOBOAS onepaunMoHHON
CUCTEMBI
5
1
VeTaHoBKa
4 Ycradoeka JAucKoeoaa
Moarotoeka | 1 yarepuuckoi CD-ROM
SOMNGRNTOO nnarst 1 T MHCTannauua
- 1 BMHUECTEPa . JONONHUTENBHOID
ApOorpammHOrn
1 4 ofiecneyeHun
YcTaHogeka K [
Mogema
AL e

Puc. 4.7.2. Pesynomam cozoanus VOW u o6vexma ccolaxku

6. C IOMOIIBIO KHOIIKHA

«» Ha TTAJIUTPE HHCTPYMEHTOB BHECHTE JIBa TIEPEKPECTKA THIIA "aCHHXPOHHOE HIIH'" U CBSDKHUTE pabOTHI C IEPEKPECTKAMH,
KaK IoKa3zaHo Ha puc. 4.7.3.



YeraHoeka
dnonnu-
B cKoBoda
XS ‘ CUCTEMEI

2 YcTaHoeka
YeraHoeka AUCKOBOAA

Marepnucnoﬁr@%« CD-ROM
{1 nnamiu R
suHYecTepa J :

22 |

Veranoska |
Mogema

T -

Puc. 4.7.3. Tuacpamma IDEF3 nocie coz30anus nepekpecmros

7. IlpaBoii KHOIIKOH IIETKHUTE IO MIEPEKPECTKY JUIsl pa3BersieHus (fan-out), Beibepure Name 1 BHEcHTe
ums ""Komnouenmot, mpeoyemsle é cneyuguxayuu 3axaza’

Cospnaiite Ba mepekpectka tuna uckirovaroniero "MJIN" u cBsxute paboTHI, Kak MoKa3aHo Ha puc. 4.7.4.

>
YctaHoska
KoMnoxeHTbl nonnu- _1 4
AuckoBoja Wnctannauwa
e T onepaynoHHoOR
J J2|  cucTemst
-
YcraHoeka
- Vi
Mogroroasa | | arepucron Srauis
KOMMOHEHTOB |yl ~ ooy CD-ROM
! L BUHueCTepa sl 1
2 |
Ycranoska
» mMopema [~
4 3 l
WHcTannaumn
AONONHUTENbHOTO
nporpammHoro
obecnevexns
7 |

Puc. 4.7.4. Peaynomam @vinonnenus ynpaxjcuenus 7
Coznanue cueHapus
1.Brei6epute mynkT Mento Diagram/Add IDEF3 Scenario.
Cospaiite muarpaMmmy crieHapust Ha ocHose nuarpammbl IDEF3 "C6opka HacToNbHBIX KOMITBIOTEpOB" (A22.1).

2.V manmuTe 3JIEMEHTHI, He BXOIAINE B ciieHapuit (puc. 4.8.1).

KomnoneHTb!
= . Wucrannauua
v Ycranoexa Ww;‘;"“
CTaHoBKa Ma cucTe
[ Moarotoska MaTePUHCKOR s
KOMMOHEHTOB I—»  nnatsi M 2 T
1 | BUHUecTepa 1
: T MporpamMmHoe

WHeTannayua AononHuTensHoro
nporpammuoro oGecneyeHna

1 |

Puc. 4.8.1. Pesynomam evinonnenus



Co31aHlE OTYETOB

Co3zoanue omuemos ¢ BPwin.
Bcerpoennblie ma6a0HbI 0TUYETOB.
CylmecTByer Tpu crocoba co3aanus otueToB B BPwin 4.0:
C MIOMOIIBI0 BCTPOCHHBIX ITa0IOHOB;
¢ momoinkio Report Template Builder;
¢ momorieo RPTwin.

Jliist co3panust 0T4ETOB 10 (PyHKIIMOHAIBHON MOJIEIH MOXHO TaK)Ke HCIIO0JIb30BaTh TeHEPATOPBI OTYETOB TPETHUX (prpM,
Harpumep Crystal Reports.

OTuyeTsl Ha OCHOBE BCTPOSHHBIX IIA0JIOHOB MOKHO CO3/1aTh, BBIOpaB U3 MeHIo Tools/Reports He0OX0 MBI THIT ITa0JIOHA.
Bcero numeercst ceMb TUTIOB IA0JIOHOB OTYETOB:

Model Report. 3toT oTdeT yke ynomuHancs B 1.2.1. OH BKIIFOUaeT HHPOPMAIIAIO O KOHTEKCTE MOJICITH - UMSI MOJICITH,
TOYKY 3peH¥s, 001aCTh, 1IeNIb, UM aBTOPA, ATy CO3aHUs U Jp.

Diagram Report. OT4eT 1o KOHKPETHOM auarpamme. BrimogyaeT ciucok 00beKTOB: paboT, CTPENIOK, XPAHUITHUII IAHHBIX,
BHENIHUX CCBUJIOK H T. 1.

Diagram Object Report. Hanbosnee monusiii ot4et o Moenu. MokeT BKIII0YaTh MOJTHBIN CITUCOK 0OBEKTOB MOJIENH: padoT,
CTPEJIOK C YKa3aHWEM X THIIA U JIP. - U CBOHCTBA, ONPEACIIEMbIC IT0JIb30BaTEIIEM.

Activity Cost Report. Otger o pe3ynmpTarax CTOMMOCTHOTO aHaim3a. byer paccMoTpeH Hixe.

Arrow Report. Otder o ctpenkam. MoxeT coepkats HHYOPMAIIUIO U3 CIIOBAPS CTPEIOK, HH(POPMAIUIO 0 paboTe-
WCTOYHHKE, paboTe-Ha3HaYEeHUH CTPENKH U HH(OPMAIHIO O Pa3BETBICHNH U CIMSIHUHU CTPEJIOK.

DataUsage Report. Ot4der o pe3ynpTaTax CBS3bIBaHUS MOJICIHN MPOIIECCOB M MOAENH TaHHBIX. (ByneTr paccMoTpeH Huxe.)
Model Consistency Report. Otuer, coepkaiinii CiucoOK CHHTaKCHYECKUX OIIMOOK MOJIEIH.

Cunrakcuueckue omnbku IDEFO0 ¢ Touku 3penust BPwin paszenstorcs Ha Tpu Tmna:

HEPBBIX, 9TO OIIKOKHU, KOTOpbie BPWin BHISBUTH HE B COCTOSIHHU.

Hanpumep, cunrakcuc IDEF0 TpeOyet, 4ToObI UMst pabOThI OBLIO BEIPAYKEHO OTIJIArOJIbHBIM

cymecTBUTeNbHBIM ("' H320moenenue uzdenua’, "Obcnyscusanue kiuenma", "Boinucka cuema' 1 T. 11.), @ IMsI CTPEIKU
TaK>Ke JOJDKHO OBITH BBIPAXKEHO CYIIECTBHTENBHEIM. BPWin He o3BoIIsIeT aHaIM3UpOBaTh CHHTAKCHUC €CTECTBEHHOTO S3BIKA
(aHrIIHIAC KOTO M PYCCKOT0) M CMBICI HIMEH 0OBEKTOB M II03TOMY UTHOPHPYET OLIMOKH 3TOTO THIA. BrIsABIeHNE TaKknuX
oIIMOOK - pyuHas padoTa, KOTOpas JIOXKUTCS Ha IUICUH aHATUTUKOB U 0JDKHA KOHTPOJIUPOBATHCA PYKOBOIUTENIEM IIPOEKTA.

Owmn6ku Broporo tuna BPwin npocto He nomyckaer. Harpumep, kaxknast rpanb paboThl IpeHa3HaueHa JUIs
OIIpesieNIeHHOro Tuna cTpenok. BPwin nmpocto He no3Bonut co3nats Ha auarpamme IDEFQ BHyTpeHHIOI0 CTpEIIKY,
BBIXOISIIYIO M3 JIEBOW TpaHK padOTHI M BXOJSIIYIO B ITPABYIO IPaHb.

Tpetuii Tin omnbok BPwin mo3Bosser 10mycTHTh, HO IETEKTUPYET UX. [IOJTHBINA HX CIIUCOK MOXKHO MONYYUTh B OTYETE
Model Consistency Report. Crincok onmOok MOXKeT COJIepKaTh, HalpruMep, HEMMEHOBaHHbIe paboThI M cTpenku (unnamed
arrow, unnamed activity), HecBs3aHHbIe cTpenkH (unconnected border arrow), Hepa3sperieHHble cTpenku (unresolved (square
tunneled) arrow connections) u T. 1. [Ipumep oryera Model Consistency Report .

Ipu BEIOOpE IyHKTA MEHIO, KOTOPBIA COOTBETCTBYET KAaKOMY-JTHOO OTYETY, MMOSBIISIETCS M AJIOT HACTPOHKHU oTuera. Jlis
KaXX/I0T0 U3 CEMH TUIIOB OTYETOB OH BBITTISLAUT MO-cBOeMY. PaccMoTpum TunnyHelil quanor Arrow Report .



PackpeiBaronuiics ciimcok Standart Reports mo3BossieT BBIOpaTh OAWH U3 CTaHIAPTHBIX 0T4eTOB. CTaHAAPTHBIN OTYET - 3TO
3arlOMUHaeMasi KOMOMHAIUS TepeKiTroyareieid, GIakkoB U IPYyruX JIEMEHTOB YIpaBiieHus auanora. Jljis co3panus
COOCTBEHHOTO CTaHJAPTHOTO OTYETa HEOOXOIMMO 3a/1aTh OIIIMK OTYETa, BBECTH MM OTYETa B ITOJIE CIHCKA BHIOOpA 1
meNKHyTh 110 KHorke New. BPwin coxpansier nnpopmanuro o cranaaptHom otuere B ¢aiiie BPWINRPT.INI. Bee
orpezieIeH st AToro (haiia JoCTYIHBI 13 0001 MozenH. EquHcTBeHHOE OrpaHndeHHe - CBOWCTBA, ONpeessieMble
none3oBateneM (User-Defined Properties). OHu coxpaHSIOTCS B BUJIE yKa3aTess U MO3TOMY JOCTYIHBI TOJBKO U3 "poaHOR"
Monenu. CTaHTapTHRIN OTYET MOKHO M3MeHHUTH (kHomka Update) win ynanuth (kHOTKa Delete).

B npaBoMm BepxHeM yriry Juanora HaXOJUTCs TPYIINa YIPaBISIONUX 3JIEMEHTOB ISl BBIOOpa opmaTa otuera. JJocTymHbI
cremyromie GopMaTHL:

Labeled - oT4eTsl BKIFOYAIOT METKY 10151, 3aTEM, B CJIEAYIOLIEN CTPOKE, IIEYATAETC COAEPIKUMOE OIS,
Fixed Column - xaxoe 1oJe neyaraercs B COOCTBEHHOMN KOJIOHKE;

Tab-Comma Delimited - kaxmoe mose meyaraercss B cOOCTBEHHOM KOIOHKE. KOOHKY pa3iessiioTcss 3HaKOM TaOyIISAMN HITH
3aMSTHIMU,

DDE Table - nannbie nepenatorcs mo nporoxony DDE B npuioxenue, Hanpumep B MS Word wiu Excel;

RPTwin - otuer coznaercs B popmare RPTwin - ciennanu3upoBaHHOIO FeHepaTopa OTYETOB, KOTOPBIA BXOJHT B TIOCTABKY
BPwin.

Onnust Ordering (Ha OTYETE IO CTPEIKAM OTCYTCTBYET) COPTUPYET JIAaHHBIE 10 KAKOMY-JIHOO 3HAYCHUIO.
Ot Multi-Valued Format perynupyeT BEIBOJ o€l B OTYETE IPU TPYIMITUPOBKE TaHHBIX:

Repeating Group - getanbHbIC JaHHBIE OOBEIUHSIIOTCS B OHO II0JIe, MEX/y 3HAUYCHHSIMH BCTABIISIETCS +.
Filled — ny6nmpoBanue qaHHBIX TS K&XKIOTO 3ar0JI0OBKa TP YIINIGI;

Header (onmms mo yMorgaHuio) - edaTaeTcs 3ar0JIOBOK TPYIIITEL, 3aTeM - IeTalbHas HH)OpMAITHs.

Co3nanue oT4eToB ¢ nomMoubio Report Template Builder

CoGCTBeHHBIH 1abIOH 0TYETa MOKHO CO37IaTh ¢ IOMOIIb0 Auanora Report Template Builder. ITynkt merto Tools/Reports
Builder Bei3siBaet auanor Report Templates (puc. 2.1.3). Kuorka New City»XuT [t CO3IaHHsT HOBOTO MIabI0Ha, KHOITKA
Edit - nns pemaktupoBanus cymectByroriero. Crimcok Beibopa Output Type mo3Bosisiet 3aaath HopMat pe3yibTara
BBINOJIHEHUsI oTyeTa. OT4eT MOKeT ObITh SKCIIOPTUPOBaH B TekcToBbli (popmar, RTF u HTML. Knonka Run nozsossier
BBITIOJIHUTE OTYET.



Report Templates

Puc. 2.1.3. Juanoz Report Templates

[emuok mo kaomke New wiu Edit Be3biBaer auanor auanora Report Template Builder (puc. 2.1.4).

Puc. 2.1.4. [Jluanoe Report Template Builder
CMBICT KHOIIOK MTaHeNH ynpasieHus auaiora Report Template Builder npuBenen B tadm. 2.1.1.

[Juanor Report Template Builder conepsxut 1Ba crivcka u aHellb HHCTPYMEHTOB. B 1ieBoii uacTu 1uaxora cogepKuTcs
CIIUCOK TUITOB OOBEKTOB MOJIEIIH, B IPABOM - CIIUCOK CEKLHMI OTYETa U CBOMCTB 0OBEKTOB, BKIIOUCHHBIX B OTYET.

Tabnuya 2.1.1. Knonku nanenu ynpasienusi ouanoza Report Template Builder (ciesa nanpaso)

Knonxka I[lpeonasnauenue

Co3nars HOBBIH M1a0JIOH



OTKpBITh CYIIECTBYIOUIHH M1a0JI0H

CoxpaHuTb m1adaoH. Eciu m1abiioH coxpaHseTcs BIepBhIe, peuiaracTcsi BHECTH UMS Ma0oHa

BrimmoaaNTE OTUET

Be13oB ananora Properties

VY nanenue myHKTa oT4eTa

HJ'IH CO3JaHusA HOBOH CCKIIUH OTYETa H€06X0}]I/IMO BLIGpaTL THII 00BEKTA MOACJIN 1 HICJIKHYTD 10 KHOIIKC

Io yMom4aHHUIO B OTYET BKIFOYAETCS TOJIBKO HMsI 00BbeKTa. J[1Isl BKIIIOUSHHUS APYTHX CBOMCTB HEOOXOMMO C TIOMOLIBIO
meHto Edit/Properties i cCOOTBETCTBYIOIIEH KHOIIKH Ha MTAHETN HHCTPYMEHTOB BBI3BaTh Auaior Properties (puc. 2.1.5).
Bxnanka Property Tree mo3BossieT BKIIFOUYUTH B OTYET CBOHCTBO O0BEKTA, a BKJIaaka Table -cTwip, pa3mep U mBeT mpuQTa.
B 3aBucuMocTH OT THIIA PEAAKTUPYEMOT0 00beKTa auaior Properties MOXXET UMETh JIOTTOJTHUTENbHBIE BKIIAAKH.

i Actviy

Puc. 2.1.5. Jluanoe Properties

B pe3ynbTate BHIOTHEHHS OTUYET SKCIOPTUPYETCs TMO0 B TeKCTOBBIN (aitr popmarta RTF nnm B daitn popmara HTML
(puc. 2.1.6).



Unty

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

t Repon

Components

Puc. 2.1.6. Pe3ynemam evinonnenus omuema

JlaGoparopHas padota 6. CTOMMOCTHOM aHAIU3.

B amanore Model Properties (Bbi3biBaercst n3 merro Mode/Model Properties) Bo Bxiamke ABC Units (puc. 4.9.1)
YCTaHOBHUTE MUHHUIIBI N3MEPEHHS ICHET U BPEMEHH — PYOJIH U Yachl.

Model Properties

Puc. 4.9.1. Bxaaoxa ABC Units ouanoza Model Properties

Iepeiinure B Dictionary/Cost Center u B quanore Cost Center Dictionary BHecHTe Ha3BaHHUE U OIPEAEIEHHE IIEHTPOB
3arpar (tabiu. 4.9.1).

Tabnuya 4.9.1. Llenmpor 3ampam ABC



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

Jlist oTOOpaXkeH s CTOMMOCTH Ka)X/10i paboThl B HI)KHEM JIEBOM YIITy NPSIMOYTOJIbHHKA epeiiaute B MeHro Model/Model
Properties u Bo Bxiaake Display ananora Model Properties Bxmtounre onuuro ABC Data (puc. 4.9.2).

Puc. 4.9.2. Bxnaoka Display ouaroza Model Properties
st oToOpa)keHHs1 YaCTOTHI MITH TPOAOJDKUTEIBHOCTH pabOTHI MepeKIrounTe paanokHonks B rpynme ABC Units.

Jliist Ha3HAueHNsI CTOMMOCTH paboTe CIeAyeT METKHYTh 110 Hel IpaBoil KHOMKON MBIIIN M BBIOPaTh B KOHTEKCTHOM MEHIO
Cost (puc. 4.9.3).

Activily Properties

Puc. 4.9.3. Bxnaoka Cost ouanoza Activity Properties 3.
st pabot Ha nuarpamme A2 BHecute napameTpsl ABC (tabi. 4.9.2).

Tabruya 4.9.2. Cmoumocmu pabom na ouazpamme A2



Cost Center

Activity Name Cost Duration, |Frequency
Center Oenb i
Cost, py6.
OTcnexuBasue Ynpasnexue 500,00 1,00 1,00
PACIIHCAHHS ¥ YIIPABJICHHE
cOOpKOii ¥ TECTUPOBAHHEM
C6opka HaCTONBHEBIX Pabowas cuna  [100,00 1,00 12,00
KOMITBIOTEPOB
KommonenTs 16000,00
C6opka HOyTOYKOB PaGouas cuna 140,00 1,00 20,00
Komnonentsr  [28000,00
TectupoBanue Pabouas cuna (60,00 1,00 32,00
KOMITBIOTEPOB

[TocMoTpuTE pe3ysbTar - CTOMMOCTh pabOThl BepXHero ypoBHs (puc. 4.9.4).

¢ 4
Cbopkaun |~
TecTUpoBaHue

KOMMNbIoTEpoBs
585 620 p. 2

)

Puc. 4.9.4. Omobpadsicenue cmoumocmu 8 HUMCHEM 1€6OM Yy NPAMOY20TbHUKA pabOMbl

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

Activity Name ftctiuity Cost Cost CenterCost Center Cost

<"y.6.1b)(Py6un)

Coopka n TecrupoBanue 585 620,00
Komnonenrni579 200,

80 xoMnBbIOTEPOB

PabGouas cuia5 920,08
Yupasaenane500,00

Otcaexupanne pacnucanus 500,00
Ynpasaenne500,08

Coopka Hactoasnbix1 700,00
Kommnonenrnil 600,

88 kommnbIOTEPOB

Paoouan cui1al00,08

JlaboparopHas padora 7. Mcnosb3oBanue kareropuii UDP.

Iepeitnure B Merto Dictionary/UDP Keywords u B auanore UDP Keyword

List BHecuTe kimtoueBbie ciioBa UDP (puc. 4.10.1):

Pacxon pecypcos;

JoxymeHTtanusi;



HNudopmannonHas cucrema.

UDP Keyword Diclionary

Puc. 4.10.1. Cnosaps xnouesvix ciog UDP

Cospnaiite UDP. [Ins aToro nepeiiaute B Dictionary/UDP u B cioBape BHecute umst UDP, Hanpumep "Ilpunoxenue".

Juiss UDP tuna List HeoOxonumo B mone Value 3anath cincok 3Hauenuit. st UDP - "[punoxenue". Buecute 3HadeHue
"Monynb opopmienus 3aka 308" (puc. 4.10.2).

DP Dichonary

..-

arpaisnenme oxpymameR Cpeas Beicoxoe Teot List (Sgle selection] e =
Duss Beicokoe
Cpeasnee :
Moropun uswesenus """Mi&"“"""”’nwm it
Mpuaoxesne OPOPMNSHIAR 3MLE308 'TuLntMM:deeﬁwul MHdopmaiuomas cHeTena

Maauns npousiyp clopru

Puc. 4.10.2. Crnoséapb UDP

3areM BHECHTE Ipyrue 3HaueHus B cooTBeTcTBUH ¢ Tabi. 4.10.1. [ns nonkirouenus k UDP kiroueBoro ciioBa nepeiiante k
nosro Keyword u mienkHuUTe 1o mosto BeIoopa.

Tabnuya 4.10.1. Haumenoganue u ceoticmea UDP



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

Momyns yuera KOMILIEKTYIOIMX

uo0opyfoBaHus.

Monyns npoueayp c6opku

J & 1 NIOMCKA HeHCIPAaBHOCTEH

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

Huszkoe
Pacxon Real Pacxon
3JIEKTPO- Number pecypcog
JHEPTUH )

s nasnauenust UDP paGote crienyeT MmeNKHYTh 110 Hel IPaBoil KHOTIKOW MBIIIN U BEIOpaTh B KOHTEKCTHOM MeHio UDP.
HosBnstercs srnagka UDP Values nuanora Activity Properties (puc. 4.10.3).

Puc. 4.10.3. Bxraoxa UDP Values ouanoza Activity Properties
Buecure 3nauenns UDP s pabot (tabnuna 4.10.2).

Tabruya 4.10.2. 3uavenus UDP



Activity [Jononnu-  |I[Ipunodicenus Hemopus |Pacxod  |3azpashe-
Name menbHan UsMeHe- |2neKkmpo- |Hue
OOKyMeH- AR RSN ag-
mauu}l weu cpe bl
C6opxka Monyis yuera A0/ Coeiiioe
HACTOJIBHBIX KOMIUTEKTYIOLIHX
KOMIIBIO- 1 060pyOBaHHA.
Tepos Moayns npoueayp
chopku ¥ MoucKa
HEUCTIPABHOCTEN
Activity |\ Jononnu- |Ipu. Hemop Pacxod |3azpsasue-
Name menovrnan u o7 1P Hue
Qdoxymer - HUR 2D OKpYya#caro-
mayun weil cpedy,
C6opka Moxnyns yuera 25,00 Cpennee
HOYTOYKOB KOMIUISKTYFOLIHUX
u obopyaoBaHus.
Monayne npouenyp
cOOpKH ¥ TTOHCKa
HEHCIpPaBHOCTEM!
Tectupo- Monyne ygera 40,00 Cpennee
BaHHe KOMIUIEKTYIOIIHUX
KOMIIBIO- u obopynoBanus.
TEPOB Monyns npouenyp
cOopkH U moucka
3 HEHCOPaBHOCTEH
Orcnexu- |[Win Monyns cospanus |Mcropus [10,00 Huzkoe
Banue pac- |word.EXE |u xoHTpOns H3MEHEe-
NHACAHUSA sample2.doc |pacnucauus HASA
H ynpasie- BBITTOJTHCHUS cneuudpu-
aue c6op- paGot Kanui
KOM m
TeCTHpO-
BaHUEM

ITocne Buecenus UDP tuna Command minn Command List mer4yox 1mo KHOIKe

MPUBEIET K 3aIyCKY MPHIIOKECHHUS.

B mmanore Activity Properties menkuure no knorke Filter. B nosBuiuemcst quanore Diagram object UDP filter (puc.
4.10.4) otkmounTe KimoueBbie cnoBa "MHpopmanmonnas cucrema”. lllenkaure mo OK. B pesynbrare B ananore Activity
Properties He Oynyt otobpaxarscst UDP ¢ kimroueBbivu crioBamu "Mupopmarmonnas cucrema'.

UDP Filtes

Puc. 4.10.4. [Juanoz Diagram object UDP filter

CTpeIKaMm.

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



Bri6epuTe onmun ordera:

Start from Activity: A2. C6opka 1 TeCTHpOBaHHE KOMITBIOTEPOB

Number of Levels: 2

User Defined Properties: Pacxon siiektposuepriun

Report Format: RPTwin.

8.lllenkuuTe o kHomke Report. B mosiBuBmiemcst auanore "Coxpanenue ¢aiina" menkHure no kHonke "CoxpaHuTs'.

3amyckaercst reHeparop otueroB RPTwin u nosiBnsiercst nuanor New Report. Beibepure tun oryera Columnar (puc.
4.10.5).

LATINUM APTwin - 1 poull]

Puc. 4.10.6. Illabron omuema ¢ RPTwin
HaxxaTrie Ha KHOTIKY MMO3BOJISIET TPOCMOTPETh 0TUeT. OTpa3uM B OTYETE CYMMAPHBIH PACXOJT AMEKTPOIHEPTHH.

9. Beibepure B meHto Insert/Formula Field, 3arem nepemectute Mapkep B cekiuto otdera Page Footer, 3aTem menkHute
oauH pa3. [losensiercs auanor Formula Editor (puc. 4.10.7).



Formula Editor

Puc. 4.10.7. Juanoe Formula Editor
B nmone Formula BaecuTe Tekct Gpopmysbl: Sum ({"Pacxon anexkrposnepruun'})

3arem menkaute o OK. Otyer nokaspiBaercsi B okHe mpocMoTpa (puc. 4.10.8). B HukHEi 4acTH CTpaHUIbl PacioNoKEHO
CYMMUPYVIOIIEE TTOJIC - PE3YNIbTAT BEIYUCICHUS GopMyItkl (Ha puc. 4.10.8 He BUIHO).

ATINUM BPTwin - [La

Puc. 4.10.8. Oxno npocmompa omuema ¢ RPTwin

JlaGoparopHas padora 8. Paciiemienne Moaenu. CausHue paciieIeHHON MOJEIH ¢ HICXOAHOM MOJEIEIO.

1.IlepetinuTe Ha muarpammy AQO U IIEIKHUTE PABO KHONKOI MBI 110 pabote "Omepyska u nonyuenue''. B
KOHTEKCTHOM MeHI0 BeIOepute Split Model.

B nosiBuBiemcst auanore Split Option ycranosute onmuio Enable Merge /Overwrite Option, BHecUTe UMsI HOBOH MOJIEIH -
"OTtrpy3ka u noxydenue" u menkaute mo OK.

OOparute BHUMaHUe, 4TO Y paboThl "Omepy3ka u noayuenue' nosBUIAch CTpenka Bbi3oBa. BPwin co3nain Takxke HOBYIO
Mozens "OTrpy3ka u noixydeHue.

2.BHecuTe cBOKMCTBA HOBOM MOJIEIH:
Time Frame: AS-IS;

Purpose: JJokymeHTHpOBaTE paboTy ""Omepy3ka u nonayuenue'’;



Viewpoint: Hauansauk otaena;

Definition: Moaens co3naeTcst [T WLTIOCTPAIIMKA BO3MOKHOCTeH BPwin Mo pacIierieHu o U CIMSTHHIO MOJIEIEH
Scope: PaboThI 110 MOTy4EHNIO KOMIUIEKTYIOIUX M OTIIPaBKE TOTOBOW MPOIYKIIHH.

3.JIeKOMITO3UPYHTE KOHTEKCTHYIO paboTy Ha 3 paboThI (Tadm. 4.11.1).

Tabnuya 4.11.1. [{exomnosuyus pabomul "Omepysxa u nonyuenue"”

Activity Name Activity Definition

Hony4uts xommnekryomue |Ousuyeckn nonyIuTs KOMIUIEKTYIOLIHE

Y CAENaTh COOTBETCTBYIOIIHUE 3AITUCH

B HHPOPMALIMOHHO# CHCTeME

Hocrasuts kommnekryionme |loctaButs KOMILIEKTyIoIue cOopmmkam

H TECTHPOBIIHKAM

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

CBspKHTE TPaHUYHBIE CTPEJIKH, KaK IoKa3aHo Ha puc. 4.11.1.

IIpaBuxa W Opoleayps
E‘J
KOMILEKTYIOLLIAE

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

KoMubioTepnl | ByxraxTepckas cucTema

Puc. 4.11.1. Bnympennue cmpenxu Ha dexomnozuyuu pabomst "Omepyska u noayyerue"
5. BHecute ciienyromne BHYTPEHHIE U TPaHUIHBIe CTpeiku (Tabu. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuunvie cmpenku Ha oekomnozuyuu pabomul "Omepyska u nonyuenue"

(Arrow Name Arrow Definition

Bo3Bpat nMocTaBmMKY HewncnpaBHbie KOMIIOHEHTHI

KoMNoOHEHTH! Buibepume nazganue u3 cnucka (cnoeaps)

KOMITOHEHTH! OT MOCTABLIMKA

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

6. Tynrenupyiite rpannysble ctpeiku (Resolve Border Arrow). PesynpraT BEIIONHEHHS YIpaXKHEHUs TIOKa3aH Ha PHC.
4.11.2.



Houmouerms: or| LPENGR ¥ npoReaypel
Ilony e
sz’:oumx-ne:rrm s
MIIOHEHTEL
w- Kounouesemst
JocTaBuTs
HOMIIOHEHTE]
v pommoae
Hewcripamoue e Lo /
KOMODMEHTE
OTrpysuTs
TOBAD M
BOZBPAT
Coﬁm}te\ Boaspat
RNIBI e By xraareporan CHOTEMA TIOCTREIRAY

Puc. 4.11.2. Pe3ynomam evinonnenus ynpasicnenusi 11

1.Ilepeiinute B Mozens "[estenpHOCTh KoMnanuu". Ha quarpamme AO mienkHUTE MPaBoi KHOMKOM MBIIIH IO
pabote "Omepyska u nonyuenue'.

B xonrtexcTHoM MeHIo BiOepuTe Merge Model. B nosBusmemcs quanore Merge Model ycranosute oo Cut/Paste
entire dictionaries u menkaute mo OK.

OO0paruTe BHIMaHUE, 4TO yV paboTHl " Omepy3ka u nonyuenue'’ vucuesna CTpenka BEI30Ba U MOSBUIACH HOBas
JIEKOMIIO3UIIHS.

[MosiBUITCH HOBBIE CTPENKH ¢ KBaApaTHBIMU ckoOkamu. TyHHenmupyiite atu ctpenku (Resolve Border Arrow).

2.Ha nuarpammMe AO TyHHENUpYyHTe U CBSXKUTE CTPEJIKH corIacHo puc. 4.12.1.

fpasuna u NpougsaYpsl
B0t J Map oBbie
g pratepnant
Mpogaxu n Pesynsrarst
T "1 mapkervHr kGopat 1
£ 1 Mp P
3«0{ cOopIo 1 L
o CBopxau
TELTUPOBaHME
XOMNbOTEPOR Heucnpastsie
: KOMIOHEHTHI Bosapar
KOMIIOHEHTSE CoGpanneie nocrasuny
or
NOCTABUPIR Orrpy3Ka u TPOaHHLIE
nonyyexue
R
Komnosentsl
Byxrantepcxan =
cucTEME

Puc. 4.12.1. Pezynomam evinonnenus ynpasichenus: 1

Jlaboparophast pabora 9. Coznanue monenu TO-BE.

Mogens TO-BE co3naercst Ha ocHOBe aHannza mojenu AS-IS. AHanmi3 MOKeT IPOBOIUTHCS Kak 1O (OpMaIbHbIM
npu3HaKaMm (OTCYTCTBHE BBIXOJIOB HJIH yIpaBlIeHHH y paboT, OTCYTCTBHE OOpaTHBIX CBsI3ed U T. I1.), TaK U MO
HedopMaTbHBIM - Ha OCHOBE 3HaHUH MPEJMETHON 00IacTH.

Jlonmyctum, B pe3ysbpTaTe aHai3a MPUHUMAETCs pellieHne PeopraHi30BaTh (DYHKIMH TPOU3BOJICTBA M TECTHPOBAHHMS
KOMIIBIOTEPOB M OCTaBUTh (ByHKIMOHANBHOCTH "IIpodascu u mapkemunz' v ""Omepy3ka u noayuenue' mnoka 6e3
HN3MEHEHUH.

[MpunsTo pemeHre chopMUpPOBATh OTAEN AN3aiiHa, KOTOPBIH J0JKeH (GopMUpOBaTh KOH(UTYpaIHIO KOMITLIOTEPOB,
pa3pabaTbIBaTh KOPIIOPATUBHbIE CTAHIAPThI, MOAOMPATh IPHEMIIEMBIX ITOCTABIINKOB, Pa3padaThIBaTh HHCTPYKIIUH 1O
cOopKke, Mpoueaypsl TECTUPOBAHMS U YCTPAHEHHUS HEMOJIAI0K /ISl BCETO IPON3BOJICTBEHHOTO OTAENA.



Pabora "Coopka u mecmupogarnue komnviomepos'' NokHa OBITH PEOPraHU30BaHa M Ha3BaHa "[Ipouzeo0dcmeo
npooykma". BymyTt co3nansl paboTel "'Pazpadomams kouguzypauur', "Ilnanuposams npouszeoocmeo’ n ""Coopams
npodykm"’.

PaccmoTrpuM HOBBIE ponu nepcoHaia. J{u3aiiHep 10bKeH pa3padaThiBaTh CHCTEMY, CTaHJApThl Ha IPOAYKIIHIO,
JIOKYMEHTHPOBATh U NlepeaBaTh Cre(UKaINK B OT/IE] MapKeTHHTa U npoaax. OH TOJDKEH ONpeNeNnsTh, KaKue
KOMIIOHEHTHI (armaparHble U IIPOrpaMMHbIE) TOJDKHBI 3aKyIaThCs A1l COOPKH KOMIIBIOTEPOB, 00ECIIeUnBaTh
JIOKYMEHTaIIMeH U YIpaBIsTh NpoueaypaMu COOPKH, TECTUPOBAHUS M YCTPaH EHHS HETIOJa I0K.

OyHKIMN nucterdepa B padbote "Coopka u mecmuposarue Komnviomepog" NoIKHBI OBITH 3aMEHEHBI Ha (QYHKIHH
TUTAaHUPOBIIIUKA.

[InaanpoBIIKK JOJKEH 00pabaThIBaTh 3aKa3bl KIIMEHTOB M TeHEPUPOBATH 3aKa3bl Ha COOPKY, MOIyIUTh KOMMEPUECKHH
MIPOTHO3 U3 OT/IeJla MapKeTHHTa X (OPMUPOBATh TPEOOBaHMS Ha 3aKYIKY KOMIOHEHTOB M cOOMpPaTh HHPOPMAIIHIO OT
MOCTaBILUKOB.

JucrieTyep TOIKEH COCTABIATh PACUCAaHHe IPONU3BOACTBA Ha OCHOBAaHUH 3aKa30B Ha COOPKY, IOJyYCHHBIX B PE3yJIbTaTEe
pabotsl "IInanuposame npou3eo0cmeo”, MOITydaTh KOMUY 3aKa30B KIMEHTOB U OTBEUATh 32 YIIAKOBKY U KOMILICKTAIIHAIO
3aKa3aHHBIX" KOMIIBIOTEPOB, IIEPEABAEMBIX B padboTy ""Omezpy3ka u noayuenue'.

JlaGoparopnas padora 10. Co3ganme guarpammel DFD.

[Tpu odopmireHnH 3aKa3a BaXKHO IPOBEPHUThH, CYLIECTBYET JIM TAKOH KJIMEHT B 0a3e JaHHBIX U, €CJIM HE CYIECTBYET, BHECTH
ero B 0a3y JaHHBIX U 3aTeM 0opMuTh 3aKa3. OhopMieHHe 3aKa3a HAYMHASTCS CO 3BOHKA KIIMeHTa. B mporecce
odopmieHus 3aKa3a 6a3a TaHHBIX KIIMEHTOB MOYKET IIPOCMATPUBATHLCS M PEIAKTUPOBATHCA. 3aKa3 IOJDKEeH BKIFOUaTh KaK
MH(OPMAIHIO 0 KIIMEHTe, TaK X HH(POPMALHIO O 3aKa3aHHBIX MpoxykTax. OdopMiieHne 3aKa3a [oJpa3yMeBaeT YTeHUE 1
3anKch HHGOPMAIHHU O POYMX 3aKa3ax.

B mporiecce nexommno3unuu coriacHo npasuiaM DFD Heo0xo1uMo npeoOpa3oBaTh TpaHUYHBIC CTPENIKH BO BHYTPCHHUE,
HAYMHAIOIIMECS W 3aKaHYMBAIOIIUECS HA BHEITHUX CCHUTKAX.

Jexommosupyiite padboty ""Ogopmnenue 3axazos” Ha nuarpamme A2,

B nmnanore Activity Box Count BeioepuTe kKonmaectBo padot 2 u Hotauuto DFD (puc. 4.15.1).

Puc. 4.15.1. Beibop nomayuu DFD 6 ouanoze Activity Box Count
3.enxuure no OK u BHecuTe B HOBYIO tnarpammy DFD A22 nmena paGort:
IIpoBepka 1 BHeCEHHE KIIUEHTA,;

Buecenue 3akasa.

4.VMcrionp3yst KHONKYI Ha manuTpe HHCTPYMEHTOB, BHECHTE XPAHIITHUILA

JaHHBIX:



CHIHCOK KJIIHEHTOB;

CImcoK IpOIyKTOB;

Cnucok 3aKa3oB.

VY nanute rpaHu9HbIE CTpeNnkH ¢ auarpaMMsl DFD A22.

Hcnonb3ys KHONKY

HA MMATATPEe HHCTPYMEHTOB, BHECUTE BHEITHIOIO CCHUIKY:
3BOHKH KJIMEHTOB.

CospaiiTe BHyTpEHHHE CCBIIKH coryiacHO puc. 4.15.2. IIpy nMeHOBaHUM CTPEJIOK UCIIONB3YITE CI0Baph.

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

3BOHKA Hrihopmaiyen i i
Keifron 0 KIMenTax . gumm
s ) 0 KNHeHTax o225
HeoxonumMas
lposepka 1 ansa
BHECEHME odopinesa 5 :
KMEHTa 3aKasa & 2
BHeceHue “ KITHEHTOB

3anBia4 Ha JaKA3 3aK?33 3 A

Puc. 4.15.2. JJuaecpamma A22

8.00parute BHUMaHuUeE, 4TO CTpenku ""Hughopmayusn o knuenmax'" u '"3axazvt kiuenmog' nyHanpasieHHBIC. J{i1s TOTO
YTOOBI ClIeNaTh CTPENKY JBYHANPaBICHHOHN, IEIKHUTE PaBOH KHOITIKOM MO CTpeIKe, BEIOEpUTE B KOHTEKCTHOM MEHIO
myHKT Style u Bo Bkiagke Style BeiOepute onuro Bidirectional.

9.Ha ponurensckoii quarpamme A2 tyrnenupyiite (Change to Tunnel) ctpenxu, moaxosimue 1 UCXOISIINE U3
pabotsl "Opopmaenue 3axazos” (puc. 4.15.3).

3anei | Othopmnerue | akassl
Ha 32Ka3 3aKa308 | MEHTOB
2
( bByxranvepckas
cucrema

Puc. 4.15.3. Paboma "O¢hopmnenue 3axazo8” na ouazpamme A2

JlaGoparopnas padora 11. OToOpakeHrue MOJIEIN JaHHBIX B MHCTPYMEHTAIBHBIX CPEICTBAX MPOCKTHPOBAHMSL.

Oroobpa:xenue moaeau JaHHBIX B ERwin

2.1.1. ®u3nyeckas u JOru4ecKasi MoAeJab JAHHBIX



CA ERwin Data Modeler (nanee ERwin) - CASE-cpencTBo isi IPOSKTUPOBAHUS U TOKYMEHTHPOBaHHS 0a3 JAHHBIX,
KOTOPOE T03BOJISIET CO3/1aBaTh, JOKYMEHTUPOBATH U CONPOBOKAATH 0a3bl JAHHBIX, XPAHHUJIMIIA M BUTPUHBI JaHHBIX.

PaboTa ¢ nporpamMMoit HauMHAETCS ¢ CO3/1aHKs HOBOW MOJIENH, [Tl KOTOPOi HYXHO yka3ath Tun u 1eieByo CYB/] (puc.1).

Create Model - Select Template @

New Model Type
0K
" Logical " Physical @ Logical/Physical -
Cancel

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 | Version: DB2/UDE 8.1/8.2

Pucynox 1.Co3nanue HOBoM Mojenu

ERwin mo3BossieT co31aBaTh JOTUUECK Y0, (PU3NIECKYI0 MOJICIN B MOJIEIIb, COBMEIAIOIIYO JJOTUYECKHA U (PU3NIeCKHii
YPOBHHU.

Jlornveckuii ypoBeHb - 5TO a0CTPaKTHBIM B3IJIS HA JaHHbIE, HA HEM JaHHBIE MPEICTABIIAIOTCS TaK, KaK BBITJISIAT B
peabHOM MHpPE, U MOT'YT Ha3bIBaThCs TaK, KAK OHU HA3BIBAIOTCA B peaibHOM Mupe (Harnpumep "TIocTOSHHBIN KITHEeHT",
"Otnen" wimn "3akaz").

OOBEKTHI MOJENH, IPECTABIIEMbIEC Ha JIOTHUYECKOM YPOBHE, Ha3bIBAIOTCS CYIIHOCTIMH U aTpuOyTamu. Jloruaeckas
MOJIENb JAaHHBIX SBISIETCS YHUBEPCATBHON M HUKAK HE CBsi3aHa ¢ KOHKpeTHOH peanuzarmerr CYB/I.

du3nyeckuii ypoBens 3aBucuT ot KoHkpeTHOH CYB/. B dusndeckoii Monenu conepxutcst HHGOpMAIHs 0 BceX 00beKTax
BJI. ®usnyeckast MoJieNb 3aBUCUT OT KOHKpeTHOM peanuzanuu CYBJI. OnHol 1 TOM e TOTHYECKON MOJIEH MOTYT
COOTBETCTBOBATh HECKOJIBKO Pa3HbBIX (PM3NYECKUX MOJEIEH.

Ha nornueckom ypoHe ERwin nognepxkusaer ase Hotauuu (IE u IDEF1X), Ha ¢pusuueckom - Tpu (IE, IDEF1X u DM).
Janee Oyner paccmarpuBathes padota ¢ ERwin B Hotanmu IDEF1X.

TepekmoueHre MEKTY TOTHICCKON U (PU3UICCKON MOJICIISIMHU TaHHBIX OCYIIECTBIISACTCS Yepe3 CITMCOK BEIOOpa Ha
CTaHIApPTHOI maHenu (puc.2).

Logical LI

- Physical

Pucynoxk 2.IlepekitoueHne MeXay ypOBHIMHU

IIpumeuanue. B co3nanHol Moieny ¢ HACTPOUKAMH IO YMOITYAHUIO HEKOPPEKTHO OTOOPAKAIOTCS PyCCKHIE CHMBOJIBI.
YT0OBI YCTPaHUTB 3TOT HEJOCTATOK, HEOOXOAUMO MOJKOPPEKTHPOBATH UCHIONB3yeMbIe B MoenH IpUQTHL. [yt aToro
HeoOxoaumo 3aiTi B MeHIo Format -> Default Fonts & Colors, mocienoBaTensHO TPORUTHCH TIO BCEM BKIIAZKaM, B KAYECTBE
mpudra BeIOpaB J1t000it mpudt, HazBaHKe KoToporo 3akanunBaercs Ha CYR (Hampumep, Arial CYR), u BeicTaBuB
nepexitodarens Apply To B 3Hauenue All Objects.

JIaboparopHas pabora 12. Co3gaHue JIOrHYeCcKoi MOJIEIN JaHHbIX.

Jlornueckuil ypoBeHb MOJIENN TaHHBIX

I[J'IS[ CO3J1aHus Ha JIOTUYCCKOM YPOBHC CyIIIHOCTeﬁ U CBsI3ei MCKIAY HUMH IPEAHA3HAYCHA ITaHCIIb Toolbox:



== - =

Pucynox 3.ITanens Toolbox

Bun
Ha3snauenne KHOMKH

KHOIIKH

B Co3znanue HOBOM CYIITHOCTH. {7151 3TOr0 HY)KHO HIENKHYTh 10 KHOIIKE U
3aTeMII0 CBOOOIHOMY MECTY Ha MOJICIH

Q Cosznanue kateropud. J{Js yCTaHOBKH KaTEropuaIbHOM CBA3H HYXKHO

- MICJKHYTh TI0 KHOIIKE, Jajee - IO CYIIIHOCTU-POIUTEIIO, U 3aTeM - 110
CYIIHOCTH-IIOTOMKY.

L_L Coznmaane nneHTuGUIUpyromei cBsa3u. s CBSI3BIBAHUS IBYX CYITHOCTEH
HY)KHO IIETKHYTH 110 KHOTIKE, TAJIee - TI0 CYIITHOCTH-POAUTEITIO, 3aTEM - T10
CYIIHOCTH-TIOTOMKY.

H Co3smaHue cBsA3H "MHOTHE KO MHOTUM"
H
® Co3nanue HeuIeHTU(PULIUPYIOLIEH CBS3U

IMocie co3aHus CYIIHOCTH € HY)XHO 3a/1aTh aTpHOYTHL. [IJIsi 5TOr0 HY)XHO JB&XK/IBI LICJIKHYTH 10 HEH HITH B KOHTEKCTHOM
MeHI0 BbIOpaTh myHKT Attributes (puc.4).

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

lcon:” @Deraultﬂatetimelcon l] __|

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

Reset... | | 0K I Cancel ‘

Pucynoxk 4.0xHO atpuOyTOB BBIOPAHHOU CYIITHOCTH

B nosiBHBIIIEMCS] OKHE MOXKHO TIPOCMOTPETh W OTPEAAKTHPOBATh HHOOPMAIIUIO O CO3IaHHBIX aTPHOYTaX, CO3JaTh HOBBIC.
3neck ke 3amaeTcs NepBUYHbIA Kittod. J[is co3aanust HOBOro arpuOyTa cieayet Haxarh KHonky New. B nosiBuBiiemcs okne
MOXHO BbIOpaTh THT arpubyta (BLOB, nata/Bpemsi, uucio, cTpoka), 3aaath ums arpudyta (Attribute Name) u umst crosbiia
(Column Name), KOTOpBIi OyJIeT COOTBETCTBOBATH aTPHOYTY Ha (PU3UUCCKOM YPOBHE (pHC.5).



New Attribute @

Domain
Sort

+ Alphabetically

?
@ Blob

@ D atetime

## Number
A String

Attribute Name: ™

[cunknown>]

Column Name:*

Cancel |

" Hierarchically

I_unknown_
I Logical Only*

Pucynox 5.0kxHO co3manus arpudyra

Tocne co3manms CymHOCTEN CO3/1AI0TCS CBS3H MEXy HUMH. [Ipn co3manun naeHTHGUINPYONel CBSI3H aTpHOYTHI,
COCTAaBJIAIOLIUE EPBUYHBIN KITIOU CYLIHOCTH-POJUTENS], MUTPHPYIOT B COCTAB IIEPBUYHOIO KJIFOUA CYLIHOCTH-IIOTOMKA, IPU
CO3JJaHUH HEUJCHTH()UIMPYIOIIEH CBSI3H - IIPOCTO B COCTAB aTpUOYTOB CYLTHOCTU-IIOTOMKA. 3a/1aTh CBOICTBA CBSI3U HIIH
MOMEHSITH €€ THI MOYKHO JBaXKIIBI [IEJIKHYB [0 Hell Wil BRIOpaB B KOHTEKCTHOM MeHto myHKT Relationship Properties (puc.
6). 3nechk Bo BKiamke General MoXHO 3a1aTh UMS CBSI3U (B HAMPABICHUH POTUTEIb-IOTOMOK U MOTOMOK-POIUTEI),
MOIITHOCTb CBSI3H (HOJIb, OJIMH WK OoJbiiie; oauH U Oonblie (P); Homb win oauH (Z); TOYHO (KOHKPETHOE YHUCIIO0) ),

TIOMEHSTh TUTI CBsi3K. Bo Bimagke Rl Action MOkHO 3a1aTh OTpaHUYEHHUS IETOCTHOCTH.

[Mpumep noruueckoii Mozenu 6as3bl TaHHBIX MTPUBE/IEH Ha pHC. 7.

Relationships [Z]

Belationship: I3ar<a3 R/1 Crpoka sakasa L]
New. Delete |
General I D efinition I Rolename I Rl Actions l uDP I
“erb Phrase
Parent-to-Child: Child-to-Parent:
RA
Relationship Cardinality
Summary: One-to-Zero-One-or-More
[ Cardinality Relationship Type
& Zero. One or More - Nulls
" One or More [P = ldentifying (&l |
" Zero or One 2) ¢~ Non-ldentifying ‘el
" Exactly:
I Logical Only
Cancel l
Pucynox 6.0OKkHO CBOMCTB CBSI3U
Crpoka 2akaza
3aKas £ Mpoaykr
K
Kog zakaza N0 .eTpaEh

Koa npoaykra |

Hata ebinoNHEHKWA

Hata oopmneHua | BKNHOMEET 4
BXOAMT B

Kog zakasza (FK)
Koa npoaykra (FK)

KonuvecTeo

BXOAMT B /
BKNHIMAET

Hazeanune

Llena

Pucynok 7.Ilpumep noruyeckoit cxemsl bJ|

JlabopatopHas padota 13. Co3nanue pu3ndeckoil MOJCTH JaHHBIX.



[pu nepexIoYeHU ¢ JIOTHYeCKOTo YPOBHS Ha (hM3MUYECKUI aBTOMATH4eCKH OyeT co3iana (u3nueckas cxema 0asbl
JTaHHBIX (puC.8)

2akas Crpoka 2akaza

Kop zakaza

Hata odopmneHua | BKIOYEET 4
Hata eeinonHeHua | BX0AWT B

Mpogykr
Koa npoaykra |

;
Kog cTpoku

Kog zakaza (FK)

Koa npoaykra (FK)

Konuvecteo

. BXOAMT B/
BKNHIYAaeT HazeaHue

Llena

Pucynok 8. ABToMaTH4ecKu co3anHas pusndeckas cxema b/l

Ee MOXHO JONOJHUTB, OTPEAAKTHPOBATh WM W3MEHNTb. [ IpHHIMITEI pabOThI ¢ PU3NIECKOH CXeMOH aHAIOTHYHbI
MIPUHIAIIAM PaOOTHI C IOTHIECKOH CXEMOM.

ITo roToBo¥i pu3HUYECKOI CXeMe MOKHO CreHepupoBaTh CKpunThl st BeiOpanHOH CYB/I. [lyist aToro npenHa3HaveH myHKT
mento Tools -> Forward Engineering/Schema Generation (puc.9).

DB2/UDB Schema Generation : <Main Subject Area>

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

Options I Summary | Comment l

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

Table Fiter: 3/3

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

Pucynok 9.0xHo reneparun SQL-ckpunToB ms meneoit CYBI

311ech MOXKHO yKa3aTb, KAKHE UMEHHO CKPUITHI CIELYEeT T€eHEPUPOBATh, IPEABAPUTEIHLHO IIPOCMOTPETD UX U
HEMOCPECTBEHHO creHepupoBath (npu 3toM ERwin npounssener noaxiouenue k ueneBoit CYB/] u B aBTomMarnueckom
peXrMe BBITOIHUT Bce SQL-CKpHIITHI).

Ha6opaTopHa;[ na60Ta 14. P33D8.60TK3. JIarpaMMbl BAPUAHTOB HCIIOJIb30BAHUS M PEAAKTUPOBAHHUE CBONCTB €€ DJIEMEHTOB.

Oco0eHHOCTH pa3pabOTKH AUarpaMM BapHaHTOB MCIOIb30Banus B cpene IBM Rational Rose 2003

Pabota Hax Mmozensto B cpene IBM Rational Rose HaunHaetcs ¢ o0iiero ananusa npooieMbl U IIOCTPOSHUS OUaepaMMbl
8aPUAHMOE UCNOIb308AHUS, KOTOPast OTpaxaeT (yHKIHUOHAIbHOE Ha3HAYEHHE IIPOEKTHPYEMOM MPOTrpaMMHON CHCTEMBI.
J1J1s1 BHOBB CO3/1aBa€MOT'0 ITPOEKTa MOXKHO BOCIIOJIB30BAaTHCSI MACTEPOM THUIIOBBIX POEKTOB, €CITM OH YCTAHOBJIEH B TAHHON
KoH(uUrypanuu. MacTtep TUIIOBBIX POEKTOB A0CTYyIeH U3 Menio File>New (@auin>HoBbIi) win mpu nepBoOHAYATBHON
3arpy3ke nporpammsel IBM Rational Rose 2003. B ciydae pa3paboTku mpoeKTa, I KOTOPOro He U3BECTHA WIIM HE BEIOpaHa
TEXHOJIOTHS €r0 pean3alliy, CIeAYeT OTKa3aThCsl OT MacTepa, B pe3ysbTare uero NosiBUTCS paboyut unmepgheiic
npoepammel IBM Rational Rose 2003 ¢ urcTsIM OKHOM aKTUBHOU Ouacpammbl K1dccoé U IMEHEM TpoekTa untitled mo
YMOJTYaHHIO.

B kadectBe mpoekTa ganee Oyaer paccMaTpHBaThCs MO CHCTEMBI YIPABICHUs 0aHKOMAaToM. JJOCTOMHCTBOM 3TOr0O
HPOEKTa SIBISIETCS TO, YTO OH HE TPeOYeT CIeHHaIbHOTO OIHCAHUS npeoMemHoll 00aacmu, TIOCKOIBKY MPE/onaraeT
HHTYHTHBHOE 3HAKOMCTBO YHTaTeNel ¢ 0COOCHHOCTAMH (HDYHKIIMOHMPOBaHUs OaHkomarta. [Ipu 3ToM paspabarsiBacMast
MOJIENTb CHCTEMBI YIIPABIICHUS] GAHKOMATOM HCIIOIB3YEeTCs B KAYECTBE CKBO3HOTO MPHUMeEPA, B paMKax KOTOPOTo
WILTFOCTPUPYIOTCSE 0COOEHHOCTH Pa3paboTKH paznnyHbIxX auarpamm sizbika UML B cpene IBM Rational Rose 2003. [{ns
M3MEHCHHS UMEHH TIPOEKTA, MPEITOKEHHOTO POrPaMMOi 0 YMOTYAHHIO, CIIEIYeT COXPAHUTh MOJIENb BO BHEIHEM (aiine
Ha JiMcKe, HarpuMep, mox nMeHeM ATMmodel. mdl.



B stom CJIydac UBMCHUTCS UMs B CTPOKEC 3aroJioOBKa U UMA IMPOCKTA B UCPAPXUICCKOM MPEACTABJICHUN MOICIIN B 6pay3€pe
IMPOCKTA.

Kaxk u npyrue nmporpammesl, IBM Rational Rose mo3Bosisier HacTpanBaTh rI00abHBIE ITApaMeTPhl CPEIbl, TAKKE KaK BEIOOD
HIPUQTOB U 1BETA JJIsI TPEACTABICHHS PA3IMYHBIX dJIeMEHTOB MoJien. HacTpoiika mpudToB, nBeTa TMHUN 1 rpadu4ecKux
SIIEMEHTOB IIPOU3BOJUTCS YEPE3 OIEPALIMIO TIaBHOIO Merio. T00ls>Options (MucrpymenTsr>Ilapamerpsl). XapakTepHOi
0COOEHHOCTBIO CPEIIBI SBISETCS BO3MOXKHOCTD PA0OTHI C CHMBOJIAMHU KUPHILTUITEL. OHAKO CIIeayeT 3aMETHTD, UTO MPH
cnenr(UKAUN 3JIEMEHTOB MOJIENU C MTOCTEeMYIOIIeH TeHepaIiield TEKCTa MPOrpaMMHOT0 KO CIIEAYeT 3aliChIBaTh HMEHA U
CBOWCTBa KIJIACCOB, accoyuayull, aTpuOyTOB, ONIEpaIIiii 1 KOMIIOHEHTOB CHMBOJIAMH TOTO SI3bIKa, KOTOPBIH ITOAIEPKUBACTCS
COOTBETCTBYIOIIUM SI3IKOM IPOTPAMMHUPOBAHUS.

Jns pa3paboTku duacpammel eapuanmos ucnonavzosanus monenu B cpene IBM Rational Rose 2003 Heo6xoanmo
AKTHBH3MPOBATh COOTBETCTBYIOIIYIO THarpaMMy B OKHE THarpaMMBbl. DTO MOKHO CIEIaTh CIEAYIOINMHE CIIOCOOaMHU:

° PacKpBITh MPECTaBICHUE 6apuanmos ucnoavsosanus Use Case View B 6paysepe MmpoeKTa U JBaXKIbI [IETKHYTh
Ha mukTorpamme Main (I'maBHas);

° C IOMOIIBIO omeparuu raBHoro mexto Browse>Use Case Diagram (Bpay3ep>/luarpaMma BapuaHTOB
UCTIOIb30BAHM ).

I1pu 3TOM MOSABIIAETCSI HOBOE OKHO C YUCTBIM pabouuM JUCOM OUAZPAMMbL 6APUAHINOE UCNOTIb308AHUSA U

CIIeLMaIbHAS naHeNb UHCTNPYMEHMO8, ColleprKalllas KHOMKU ¢ H300pakeHHeM IpadMuecKUX 3JIeMEHTOB, HEOOXOIMMBIX I
Pa3paboTKHU Juazpammul 8aPUAHMOS UCHOIb308aHUA. HazHaueHNe OTIeNbHBIX KHOTIOK JaHHOW ITaHeIH MOYKHO y3HATh
TaK)Ke M3 BCIUIBIBAIOIINX OACKA30K, KOTOPHIE MOSBIISIOTCS, €CIIM TIOABECTH M 33/IepXKaTh HA HEKOTOPOE

BpEMSl yKazame/ib MBI HAJl TOW WM MHOM KHOMKOM (Tadm. 3.1).

Tabnuua 3.1. Ha3HaueHne KHOMOK CrielMaIbHOMN ITaHeIH HHCTPYMEHTOB AJIsl JUarpaMMbl BAPUAHTOB UCIIOIb30BAHUS

I'paduueckoe BemibiBawomas
Ha3nayeHune KHONKH
u3o6paxeHne MOJICKa3Ka
[ Selection Tool IpeBpainaer n300pakeHne Kypcopa B GOpMy CTPENIKH IS
MOCJIC/IYIOMIEro BBIICICHHUSI SIEMEHTOB Ha AUarpaMMe
e Text Box JobapmnsieT Ha mUarpaMMy TEKCTOBYIO 00JIacTh
= Note Jobasnsier Ha quarpaMMy puMedaHue
Anchor Note to Item JloGaBisieT Ha TUarpaMMy CBSA3b MPUMEYAHHUS C COOTBETCTB YIOIIUM
¢ rpadMIECKUM >JIEMEHTOM AUATPAMMEL
= Package Jobasmsier Ha duazpammy naxem
o Use Case Jlo6aBnsier Ha AUarpaMMy BapHaHT UCTIONb30BAHMS
= Actor Jobasisier Ha quarpaMMy akTepa
r Unidirectional Association Jlo6aBnsiet Ha AuarpaMMy HaIPaBICHHYIO ACCOYUAYUIO
A Dependency or Instantiates /Io6aBnsiet Ha AUarpamMMy OTHOLICHHE 3aBUCHMOCTH
4 Generalization JoGagisieT Ha fUarpaMMy OTHOIIIEHHE 0000IIeHHs

Ha crienmanbHO# MaHes HHCTPYMEHTOB IO YMOITYAHUIO IIPUCYTCTBYET TOJIBKO YaCTh KHOIIOK C MUKTOrpaMMaMt
3JIEMEHTOB, KOTOPBIE MOTYT OBITH UCIIOJIL30BAHBI I IOCTPOEHMUS AUarpaMMbl. JI00aBUTh KHOIIKK ¢ MUKTOIPaMMaMu
JPYTUX rpauvecKux dJIEMEHTOB, HAPUMED, TAKUX KaK OusHec-gapuanm ucnoavzosanus (DUSINESS USe case), busnec-
axmep (business actor), corpyauuk (business WOrker), wix yaaauTh HEHYKHBIE KHOIIKH MOYHO C IIOMOIIBIO HACTPONKH
CrielUaIbHON MaHeln HHCTPYMEHTOB.



OTKPBITh 0UAI02060€ OKHO HACTPONKH CIIEIUANILHBIX TaHeJIed HHCTPYMEHTOB Juts auarpamum B cpeae IBM Rational Rose
2003 MOXXHO ¢ MOMOILBIO onepayuu TaaBHoro merio. Tools>Options (MuctpymenTsi>IlapaMerpsr), packpbiB

BKJIaaKy Toolbars (ITanenn HHCTPYMEHTOB) M Ha)KaB COOTBETCTBYIOLIYIO KHONIKY (HampruMep, Use Case diagram ) B
rpymnre omwmii Customize Toolbars (Hactpoiika naHeneit HHCTpYMEHTOB). DTO OKHO HACTPOMKH TaK)Ke MOYKHO OTKPBITB C
MOMOIIBIO onepayuu KOHTEKCTHOTO Merro Customize (Hactpoiika) mpu Mo3MIIMOHUPOBAHHN KypCcopa Ha CIIEHaTbHON

TIaHEeJIN HHCTPYMEHTOB (puc. 3.1).

HacTpoiika naHen MHCTPYMEeHTOR

MrEDWHErs KHOMEL;

£2 Creates a Business Use Ease;l
Z2 Creates a business uze case

£ Creates a business actor

@ Creates a Buzinesz Goal

%% Creates a Business Analysiz b
[A Creates a Business Spstem

JofaguTe -

4- Hnanume |

[NaHenkE HHCTpYrEHTOE:

21X

Jakpere

7 Creates a connection I:uetwee;l
=] Creates a package
> Creates a Use Caze
£ Creates an Actar
I_’ Creates a unidirectional azso
a .
" Creates a dependency or a ir

Copoc

Cnpaek.a

Beep:
_ 4 Creates a generalization

@ Creates a Business Worker
i3 Creates a Business Entity

< | >

BHuz

1]

-

Puc. 3.1. I[I/IEU'IOFOBOG OKHO HaCTpOﬁKH CHCHI/I&J’ILHOﬁ MaHCJIN UHCTPYMCHTOB UIA AWarpaMMbl BApUAHTOB UCIIOJIb30BaHUA

st moGaBneHus1 HEOOXOJMMBIX KHOTIOK Ha MAHENb CIIEAyeT BBIJCIUTh UX B JIEBOM OKHE CO CIMCKOM ITMKTOTPaMM
rpagUYecKuX 3IEMEHTOB, MIOCIIE Yero HaXKaTh KHONKY Jl00aBUTH B IEHTpe AMATIOTOBOTO OKHA. J[1s yianeHus HeHyKHbIX
KHOTIOK C TTaHEeJIH HHCTPYMEHTOB CIIEYET BBIICIUTh UX B IPABOM OKHE CO CITUCKOM MUKTOTPaMM rpaduiaecKux 3JeMeHTOB,
MocJie 9Yero HaXKaTh KHOMIKY Y JaJdUTh B IICHTPE AUAIOTOBOTO OKHA. J[JIs1 BOCCTaHOBJIEHHUSI HA0Opa MUKTOTPaMM TI0
YMOTYaHHIO MOKHO HaaTh KHONIKY COpoc. [locie HacTpoWKH criennanbHOMN MaHelId HHCTPYMEHTOB COOTBETCTBYIOIIEE
OKHO CIIEAyeT 3aKPbITh HAXKATUEM Ha KHONIKY 3aKPBbITh.

Jlo6aBneHne akTepa Ha TUarpaMMy BapHaHTOB HCIIOIb30BAHMS U PEIaKTHPOBAHUE €TI0 CBOWCTB

Jlnst noGaBeHus akTepa Ha THarpaMMYy 6dpUanma UCHOIb306aHUs HY’KHO C TIOMOIIIBIO JIEBOH KHOTIKH MBIIIIH HaXKaTh
KHOTIKY ¢ M300paXKeHHEM MMKTOTPAMMBI aKTepa Ha CIEMalbHOU TaHEeIH HHCTPYMEHTOB, OTITYCTHTD JIEBYIO KHOIKY MBIIIH
W IIENKHYTh JIEBOH KHOIKOW MBILIH Ha CBOOOHOM MecTe pabouero Jiucra quarpamMbl. Ha auarpamme nosiButcst
n300pakeHre aKTepa ¢ MapKepaMu M3MEHEHHUS €r0 FeOMETPUYECKMX Pa3MEPOB M IPEIIOKEHHBIM ITPOrPaMMOil HMEHEM 10
ymomuanuro NewClass. st pazpabarsiBaeMoit Mojienu GaHKOMAaTa MpeIIoKeHHOe POrpaMMOil UMs akTepa CIeayeT
n3MeHuTh Ha Kinent bankomara (puc. 3.2).
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Puc. 3.2. I[I/Ial"paMMa BapHUaHTOB MCIIOJIB30BAHUA TOCIIC ,Z[O6aB.]'ICHI/I$[ Ha HEC aKTepa

UToObl I3MEHUTH PACIIONIOKEHIE N300paKCHUS TPaQUUSCKOT0 JIEMEHTa MOJICIH, CIISAYET MISITIKOM JICBOW KHOTIKU MBIIITH
BBIJICJIUTH €r0 B paboueii 001acTu 1uarpaMmbl, U, He OTITYCKasl JICBOH KHOIIKH, [IEPEMECTUTh B HY)KHOE MeCHo TUarpaMMabl.
IIpu 5TOM BBIAETEHHBIN AJIEMEHT BU3YaIbHO OTJIMYAETCA OT OCTABHBIX HAJTHYHUEM MapKEpOB U3MEHEHHUS €ro



reOMEeTPUYECKHX PasMepoB B popMe HeGOIBIINX YepHBIX KBapaToB. boee TouHOE nepeMelieHne I1eMeHTa MOKHO
OCYILECTBHTH ¢ IOMOILBIO CTPEIOK: © “T ) J’ Ha KIIaBUaType.

YroOb! M3MEHUTH TpadHUeCcKHe pa3Mephl H300paKEHHSI HJIIEMEHTA MOJEIH, TIPEXKIIE BCETO, CIEAYET IEITIKOM JIEBOH KHOIIKH
MBIIIN BBIACINTH €ro B pabouei o0yacT quarpammsl. Jlanee He0OX0IMMO MTOJIBECTH YKA3amelb MBIIIN K Hy)KHOMY
MapKepy TeOMeTPUIECKHX pa3MepoB 3JIEMEHTa U Ha)KaTh JIEBYIO KHOIKY MBIIIH. B pe3ynbTare 3TUX JeWCTBUH MOSIBUTCS
MyHKTUAPHBIN npAMOy2016HUK, H300paXKaloNINi TPAHUIEI BEIOPAaHHOTO TeoMeTprdeckoro 3neMenTa. [locme gero, He
OTITyCKasI JIEBOM KHOITKH MBIIIH, CIEAyeT TUAarOHaTbHO H3MEHHUTH Pa3Mephl 3TOTO MPSIMOYTOJIbHAKA HYKHBIM 00pa3oM (puc.

3.3).

4 National Rose - ATMmodel.mdl - =lofx|
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Puc. 3.3. /IluarpaMMa BapuaHTOB HCIIOJIB30BAHUS TIPH H3MCHEHUH rpad)UIecCKUX pa3MepoB aKTepa

VM5 pa3MenieHHOTo Ha inarpaMMy 3JIEMEHTa pa3padOTUMK MOXKET H3MEHUTH JIM00 cpasy Imocie 100aBIeHuUs dIeMeHTa Ha
IUarpammy, TM00 B X0/Ie IMOCTenyromei paboTel Hax mpoekToM. iist 1ro00ro rpagdecKoro 3JeMeHTa MOACIH 110 ISTIKY
MPaBO KHOMKOM MBI Ha BEIOPAHHOM 3IIEMEHTE BBI3bIBACTCSA KOHTEKCTHOE MEHIO TAHHOTO 3JIEMEHTa, CPEe/IH OTeparuii
koToporo umeercs nyuxkm Open Specification (OtkpbiTs crienudukanuio). B aTom ciaydae mosBisercs

JIOTIOJTHUTEIBHOE OUAI02080€ OKHO CO CIIEHUATIbHBIMU BKJIAJIKAMH, B ITOJISI BBOJIa KOTOPBIX MOYKHO 3aHECTH BCIO
MH(OpPMAIHIO IO ITaHHOMY 3JieMeHTy. [l nobGaBnenHoro akrepa Kiment bankomara okHO criennyKanuy CBOWCTB
BBITJISIIUT CIEAYIOUIMM 00pasoM (puc. 3.4).

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

Puc. 3.4. [luanoroBoe okHO crennukannuy cBoicTB aktepa Kimment bankomara

Crnemyer OTMETHTB, YTO OTKPBITh OUAI02080€ OKHO CTIEUU(HKAIIH CBOICTB JIF0O0T0 3JIeMEHTa MOJIEII MO>KHO TaKKe
JIBOMHBIM IIETYKOM JIEBOH KHOMKOM MBIIIN Ha rpadueckoM H300pakeHHH 3TOTO 3JIeMeHTa Ha quarpamme. XoTs B
cpene IBM Rational Rose axmep siBnsietcst KitaccoMm, JUTs HEr0 HEKOPPEKTHO CIICHU(PUIIMPOBATh aTPHOYTHI U onepayuu,
TIOCKOJIBKY aKmep SIBISIETCS BHELTHEH 110 OTHOLIEHHUIO K Pa3padaThIBAEMON CHCTEME CYIIHOCTBIO.

s akrepa Kinent bankomara MOKHO yTOUHHUTB €r0 HazHadeHUe B Mozenu. C 3To LeNblo cleayeT U3MEHUTh
ero cmepeomun 1 R00aBUTH TEKCT JOKyMEHTalUH. [IJI1 U3MEHEHUs cmepeomuna BO BIOKEHHOM ciucke Stereotype HyxHO



BIOpaTh cTpoky Business Actor ( 6usnec-axmep ). JInst no6aBieHus TeKCTa I0KYMEHTAIMH B

cexkuuro Documentation cnenyet BBectu TekcT: "JIro0oe Gu3HUECcKOe JIUIIO, TONB3YIOIIeecs ycayramu 6ankoMara' u
Hakats kKHOnKy Apply (ITpumennts) wiu OK. Tlocie u3MeHeHNs TaHHBIX CBOUCTB akTepa Kiment bankomara 0kHO
cnenu(UKAIU CBOMCTB OyIET BBITIISACTh CIACIYIOMUM 00pa3oM (puc. 3.5).

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

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

— Export Carntral
= Public ¢ Protected € Private  |mplementation

Dhocurmentation:

NMuoGoe PUSHYSCEOS AHLO, AoONESYRIL SSsa Yonyr Skl - I
SaHEOMMaTS

=1

Cancel I Al I Broveze= vI Help I

Puc. 3.5. [lnanoroBoe oKHO crienu(pUKauy CBOWCTB MOCIIE N3MEHEHHsI CTEPEOTHIIA U J00aBIICHHS TEKCTa JOKYMEHTAu!
1 aktepa Knuent bankomara
Jlo6aBneHne 1 peaakTHPOBAHIE BAPHAHTA UCIIOIb30BAHMS

Jlnst moGaBneHUs 6apuanma UCnoib306aHusi Ha TAArpaMMy HY)KHO C TIOMOIIIBIO JIEBOM KHOTIKH MBIIIH HAXKATh KHOTIKY C
N300paKEHUEM 8apUANMA UCNONb306aHUs HA CTICHUATILHOM MTaHeNN HHCTPYMEHTOB, OTITYCTHT JIEBYIO KHOIIKY MBIIIH U
IICJKHYTh JICBOM KHOIKOW MBI HAa CBOOOTHOM MeCTe auarpaMMbl. Ha quarpaMme mosiBUTCS U300paKeHUE 6apuaHma
UCNONBb308AHUSL C MAPKEPAMH N3MEHEHUsI €r0 TeOMETPHUYECKHUX Pa3MEPOB U MPEUIOKEHHBIM TPOrPaMMOil IMEHEM IO
ymomuanuio NewUseCase. 11 pa3pabaTeiBacMoil Mozien OaHKOMAaTa MPET0KEHHOE TPOrPaMMOi UM 8apuanma
UCNOIb308aHUS CIIETYET U3MCHUTH Ha CHATHE HATMYHBIX IO KPEIUTHOH KapTouke (puc. 3.6).
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Puc. 3.6. [Ilnarpamma BapraHTOB HCIIOJIB30BAHUS ITOCIIE TOOABICHUS Ha Hee BapHaHTa U CIIOIb30BaHUS

Jn1s1 yTOUHEeHNs CBOMCTB JaHHOTO 8apuanma UCnoIb306aHUsA CIENyeT OTKPBITh 0Ual02060€ OKHO CHEU(DUKALUY eT0
CBOMCTB, HallprMep, C TOMOIIBIO JBOHHOTO INETYKa JIEBOH KHONKON MBIIIN HAa M300paKEHUHU 3TOTO JIEMEHTa Ha
nuarpamme. [l u3MeHeHusI cmepeomuna BO BIOKSHHOM crrcke Stereotype nyxHo BeiOpars crpoky Business Use Case.
st mobaBneHus TeKCTa JOKyMeHTanun B cekimio Documentation ciexyer Beectu teket: "OCHOBHOM 6apuanm
ucnowb3o6anus I papabarsiBaeMoit Mogenu 6ankomara" u HaxxaTb KHONKY Apply (Ilpumenuts) win OK. [ocie
M3MEHEHMS JaHHBIX CBOMCTB 6apuanma Ucnoib306aHusi OKHO clieln(UKauy ero CBOMCTB OyIeT BBITIISIIET CISIYIOIINM
obpazom (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. [luanoroBoe okHO crienu()UKauy CBONCTB BapraHTa UCIIOIB30BaHUS CHATHE HAMYHBIX 110 KPEAUTHON KapTOUKe
JloOaBneHue accoryanum

s mobaBneHus accoyuayuy MEXIy akTEpOM M BApUAHTOM KCIOJIb30BaHUS HA IUArpaMMy HY)KHO C TOMOIIBIO JICBOI
KHOIIKY MBIIITY HAXATh Ha CIIEIHAIbHON TaHEeI HHCTPYMEHTOB KHOIIKY C H300pa)KEHHEM MHKTOTPaMMbl

HanpaBJIeHHON accoyuayuu, OTIYCTUTD JIEBYIO KHOIKY MBIIIH, HIEJIKHYTh JIEBOH KHOMKOM MBIIIN Ha H300paXEHHH aKTepa
Ha IMarpaMmme 1 OTIIYCTHTh €€ Ha H300PaKCHUH apUAHmA UCHOIb308aHus. B pe3ynbTare 3THX ACHCTBUIl HA AMarpaMme
MOSIBUTCS M300pakeHUE accoyuayuu, COSTMHSIONICH akTepa ¢ BApHaHTOM HCIOJIb30BaHus (puc. 3.8).
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Puc. 3.8. /luarpaMma BapuaHTOB MCIIOJIb30BaHHUS TIOCIIC T00ABICHUS HAa HEE HAMIPABICHHON acCOIMAIHH

Ipu HEOOXOANMOCTH MOKHO CIENATh HATIPABICHHYIO accoyuayuio HEHATPABISHHOM, TS Yero ClieyeT BOCTIOIb30BaThHCS
JIHATIOTOBBIM OKHOM CBOMCTB accoyuayuu. OTKPBITh 3TO OKHO MOXHO, HAlIPUMED, ABOMHBIM MIETYKOM Ha H300paKEHUN
JMHUH accoyuayuy Ha JarpaMme, Tocie 4ero yoparb 0TMETKY ctpoku Beidopa Navigable (Hasueayus) a Brnanke Role
A Detail (/letanpHble CBOMCTBAa KOHIIEBOM TOUKHU accoyuayuu A).

JloGaBneHre OTHOMIECHHSI 3aBUCHUMOCTH U PEJAaKTHPOBAHUE €TO CBOIMCTB

st noGapneHus OTHOLIEHHS 3aBUCHMOCTH MEXIY JIBYMS BapHAHTaMH UCIIOJIb30BaHMS Ha TarpaMMy HEOOXO0AUMO
MPEIBAPUTEIHHO PACCMOTPEHHBIM BBIIIE CIOCOOOM OOABUTEL BTOPOH sapuanm ucnoav3zosanus ¢ umeneM IIposepka [TMH-
koza. [Tocne 3Toro ¢ MoMoIko JIEBOi KHONKH MBIIIHM HAXKaTh KHONKY C M300paKeHUEM ITMKTOTPaMMBbI 3aBUCHMOCTH Ha
CTEMATbHON aHEeI! HHCTPYMEHTOB, OTIIYCTUTb JIEBYIO KHOITKY MBIIIH, IIETKHYTH JIEBOH KHOIIKOW MBI Ha
N300pKEHNN 8apuanma ucnonb3oeanusi CHITHE HATHIHBIX 110 KPEJUTHON KapTOUKe W OTIyCTHTH €€ Ha

n300paxeHnu gapuanma ucnoawvsosanus Ilposepka [IMH-kona. B pesynprare 3TnX AeWCTBHIA HA ANArpamMMe TOSBUTCS
n300pakeHNe OTHOLICHNUS 3aBUCHMOCTH, KOTOPOE COSMHSET BA BBIOPAHHBIX 8aApUAHMA UCHONIb30BAHUSL.

Iockonbky sapuanm ucnonvzosanus Iposepka [TMH-koaa BeINONHSETCS Beerna, it 100aBICHHOTO OTHOIICHHUS
3aBHCHMOCTH JIOTIOJTHUTENILHO CIIEYeT YKa3aTh TEKCTOBbIH cmepeomun <<include>>. BIMOIHUTE 3TO MOXKHO yikKe
M3BECTHBIM CIIOCOOOM C IIOMOILBIO IMAJIOTOBOT0 OKHA CIEH(UKAIMN CBOMCTB 3TOTO OTHOLICHUS U BBIOOpA
HYXHOTO crmepeomuna 3 TPeaIaraeMoro CImcka.



[Mocne 3aganus oI JAHHOTO OTHOIICHUS 3agucumocmu cmepeomuna <<include>> tekcr 3Toro cmepeomuna B yrioBbIX
CKOOKax TOSBUTCS PAIOM C H300paKeHUEM ITyHKTHPHOHN JTMHIH 3aBUCUMOCTH, CBSI3BIBAOIICH COOTBETCTBYIOIINE BAPUAHTEI
ucnonb3oBanus (puc. 3.9). C menpro Tydieil BU3yalTu3alyy JHarpaMMbl TEKCTOBYIO O0JIACTh crepeomuna MOXKHO
MEPEMECTUTD B HYXKHOE Mecmo TUarpaMMEbl. BEITIOIHATE 3TO MOYKHO C IIOMOIIIBEO OOIIEro crocoda nepeMenieHus
rpapUeCKUX IEMEHTOB MOJIEIH, KOTOPBIH OBLII pACCMOTPEH paHee B ATOH JICKITUU MPUMEHUTEIBHO K akTepy KimneHt
bankomara.
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Puc. 3.9. [lnarpamma BapraHTOB HCIIOJIB30BAHUS ITOCIIE JOOABICHNUS Ha Hee OTHOIICHUS 3aBHCHMOCTH

AmnanorngHsIM 00pa3oM MOTYT OBITH TOOABIICHBI HA TUATPAMMY BapUaHTOB UCIIOJIE30BAHIS OTHOIICHUS 3aBUCHMOCTH CO
cTepeoTHioM <<extend>>, KOTOpPbIE IPUMEHSIOTCS /IS MOACTHPOBAHUS MCKIIFOUCHHUI TP BHIIIOTHEHHH
OTIENBHBIX 6APUAHMOE UCNOIb306AHUSL.

OKoHYaTeIbHOe MMOCTPOCHHUE AUAarpaMMbl BApUAHTOB UCIIOJIb30BaHUA

K otnenbHOMY 8apuanmy ucnonb3o6anuss MOKHO 00aBUTh TEKCTOBBIH ¢haili ¢ ONTMCAHUEM CIIEHAPHS €ro BIOTHEHUs. J{i1s
9TOr0 HEOOXOAUMO BBIJICIUTD 3TOT 8APUAHIM UCHOIb308AHUS B Opay3epe IPOSKTa H BBITOIHUTD ONEPALIHIO

koHTekcTHOE Mento: New>File (Hosbrii>®atin). B pesynbrare 3T0ro 6yIeT BHI3BaHO CTaHAAPTHOE OKHO OTKPBITHS (baiiia, B
KOTOPOM HEOOXOMMO 33a1aTh MM IIPEIBAPHTEILHO CO3IaHHOTO C TOMOIIBI0 OQUCHOH MTPOrpaMMEI

MS Word no6asisiemoro ¢aiina. [locie Haxatus KHOKH OTKPBITH MKTOrpamMMa J00aBICHHOTO (aiiia mosBUTCS B
Opaysepe IpoeKTa HIKE COOTBETCTBYIOIIETO 8APUAHINA UCHONb308AHUS. B TIOCTIEYIOIEM MOKHO BEPHYTHCS K
PEIaKTUPOBAHMIO 3TOTO (haiijia CIICHApHsl, BBIMIOJIHUB 08OUHOU Wjei40K Ha 3TOM mukTorpamme. [Ipu aToM ¢haiin crieHapust
Oy/IeT OTKPHIT B COOTBETCTBYIOIIEM MPIIOKEHUH - B TEKCTOBOM Tiporieccope MS Word.

I[J'ISI OKOHYATCIIbHOTO MOCTPOCHUS JUAI'PAMMBI 6apuanma ucnoib306anus NJis paCCManPIBaCMOﬁ MOACIN OankoMara
CJICAYCT BBIIIOJHUTDH CICAYIOIIHC HeﬁCTBHHZ

1. Jlo6aBuTh akTepa ¢ uMeHeM BaHk, [1st KoToporo BeiOpath crepeotun Service ( Cepsuc ), 03HAYAIONTHIA, YTO
0GaHKOMAT MCITOJIb3YET HEKOTOPHIE yCIIyru baHka B KauecTBe cepsuca.

2. JobaButh sapuanm ucnoavzosanus IlomydeHue cupaBKu 0 COCTOSHUM CYETa, ISl KOTOPOTO

BBIOpaTs cmepeomun Business Use Case ( busnec-eapuanm ucnoivb306amus ).

3. JobaButh eapuanm ucnonv3osanus brokupoBaHue KPeIUTHOH KapTOUKU.

4. J106aBuUTh HarpaBIEHHYIO accoyuayuro ot busnec-akmepa Knuent bankomara x gapuanmy

ucnonvzosanus IlomydeHne CipaBK O COCTOSIHUH CUETa.

5. J106aBUTD HaIPaBIEHHYIO accoyuayuio OT eapuanma ucnonv3osanus CHATHE HATWIHBIX 10 KPEAUTHOH
KapTouKe K cepsucy baHk.

6. J106aBUTh HaIIPaBIEHHYIO accoyuayuro OT 8apuanma ucnonv3ogarus IomydeHne cipaBKu 0 COCTOSTHUN
cdera K cepsucy bank.

7. JI06aBUTh OTHOIIICHHE 3aBUCHMOCTH CO cTepeoTrurioM <<include>>, HanpaBJICHHOE OT sapuanma
ucnonvsoganus loyueHue cripaBKi O COCTOSIHUU CUETA K gapuanmy ucnoavsosanus [Iposepka ITMH-koxa.

8. J106aBUTH OTHOIIEHHE 3aBHCUMOCTH CO CTEPEOTUIIOM <<extend>>, HampaBJIEHHOE OT 8apuUanma
ucnov306anus baokupoBaHue KpeIUTHON KapTOUKU K gapuanmy ucnonvzosanus Ilposepka [IMH-kona.

BBINONHUTE 3TN JEHCTBUS NpeUIaraeTCcst YUTaTeNsIM CaMOCTOSITeNNbHO. [Ipn 3TOM omHowenue 3aBUCUIMOCTH €O
crepeoTunom <<extend>> Ha JaHHOH AMarpamMme O3HAYaeT cienayromee. Bapuanm ucnonvszosanus briokupoBanne
KPEIMTHON KapTO4KU OyJET BHIOJIHATHCS TOJIBKO B TOM ClTydae, eciii B pesynbrare nposepku [IMH-kona 6yner
YCTaHOBJIEHO, YTO COOTBETCTBYIOLIAs KPEAUTHAS KapTOUKa yTpaueHa €€ BIaAebleM WM MPU3HAHA HEJEHCTBUTENBHOM.
[Moctpoennas Takum 00pazoM Juazpamma BapHaHTOB HCIIOJIB30BaHUS Oy/eT UMeTh cienyromuii Bug (puc. 3.10).
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Puc. 3.10. OxoHUATEIBHBIN BHU]I IUATPAMMBI BAPHAHTOB UCIIOJIE30BAHUS TS pa3padbaThiBaeMON MOJICITH OAaHKOMATOB

HaHOMHI/IM, 4qTo ()uazpa/wwa BAapHUAHTOB UCIIOJIb30BAHUS ABJIACTCA BBICOKOYPOBHCBBIM KOHICIITYAJIbHBIM MPEACTABJICHUCM
MOACIH, IIO3TOMY OHA HE AOJKHA COACPKATH CIIMIIKOM MHOI'O 8apuUaHmos8 UcCnojb306aHusl 1 akTCPoB. B IMOCIIEAYIOIIEM
IIOCTPOCHHAsA duaepawma MOJKET ObITh H3MEHEHA TIOCPEACTBOM ,I[O6aBJIeHI/I§I HOBBIX JJIEMCHTOB, TAKUX KaK BApHUAHTBI
HCIOJIb30BAHHA U aKTCPbI, WJIN UX YIAJICHHA.

st ynanenust m000ro rpaiuecKoro 31eMeHTa ¢ AHarpaMMBbl €ro CIIEAyeT BBIICIUTh Ha TUarpaMMe 1 HaXaTb

wrauiny Delete na knaBuarype. [Ipu 9TOM BBIIEICHHBII 3IeMEHT OyIET yIAleH C aKTUBHOM AUArpaMMBbl, HO HE M3 MOJICIIH.
Ji1st ynaseHust aeMeHTa He TOJIBKO M3 AUarpaMMbl, HO U U3 MOJICIH MTPOEKTa HEOOXOMMMO BBIICIUTD YAATIEMBIi SJIEMEHT
Ha IMarpaMMe U BOCIIONb30BaThCs orepartueii rasHoro mento Edit>Delete from Model (Penaktuposanue>Y nanute u3
Mozenn). Jlist 3To# e Henu CIy»KuT KOMOUHAIHs KiaBuin 0sictporo gocryma: Ctri+D.

ITpu paboTe ¢ OTHOIICHUSIMH Ha [HarpaMMe BapHaHTOB UCIIOJIb30BAHMS CIICAYeT IIOMHUTH O Ha3HAYCHUH
COOTBETCTBYIOIINX OTHOMICHHH B HOTalwu si3bika UML. Peub uzer o ToM, 4TO ecin IUisl ABYX DJICMEHTOB BHIOPAHHBII BUI
OTHOUICHUSI HE SIBJISIETCS JOIYCTUMBIM, TO B OOJIBIIMHCTBE citydaeB npozpamma |IBM Rational Rose 2003 coo6uiut 06 3Tom
pa3paboT4HKy, U COOTBETCTBYIOLIAS IuHUA c8A3U He OyleT 1o0aBlieHa Ha IMarpaMmy.

IMocite okoHYaHus ceaHca pabOThI HA IPOSKTOM BBIITOJIHEHHYIO paOd0OTy HEOOXOAMMO COXPAHUTE B (paiijie MpoeKTa ¢
pacmmpenreM ".MDL". Oto MoxHO caenath uepes menio File>Save (@aiin>Coxpanurs) niu File>Save

AS (@aitn>CoxpanuTb Kak). [Ipr 3TOM Best ungopmayus o MPOEKTE, BKITIOYAS THArPAMMBI M CIICIA(PHUKAIINH JJIEMEHTOB,
OyneT coxpaHeHa B OIHOM (aiijie.

JIaboparopHas padora 15. Pa3paboTka quarpaMMBbl KJIACCOB U PENAKTUPOBAHNE X CBOMCTB

OcobeHHOCTH pa3paboTku AuarpaMm kiaccoB B cpene IBM Rational Rose 2003

Jluaepamma Knaccos sIBISIETCSI OCHOBHBIM JIOTHYECKHM ITPEACTABICHNUEM MOAEIHN M COACPKUT ACTATBHYIO HH(POPMALIHIIO O
BHYTPEHHEM YCTPOWCTBE 0OBEKTHO-OPUEHTHPOBAHHOW POTPAaMMHOW CHCTEMBI HITH, UCTIOJIB3YsI COBPEMEHHYIO
TEPMHUHOIIOTHIO, 00 apXUTEKType NPOTPaMMHON CHCTEMBbI. AKTUBH3HPOBATh pa0ouyee OKHO AUarpaMMBbl KIdCCO8 MOKHO
HECKOJIbKHMH CIIOCOOaMM:

° OKHO JMarpaMMBbl K1accog TOSIBISIETCS 10 YMOJIYaHUIO B pabodyeM OKHE JUarpaMMBI I10CiIe CO3AaHUs HOBOTO
MIPOEKTA;
° IIEJIKHYTh Ha KHOIIKE ¢ U300pa)KeHHEM JUarpaMMBbl KIdCcco8 Ha CIMAHOAPMHOU NAHENU UHCIPYMEHMOE;



) packpbITh Jornueckoe npezcrasienue (Logical View) B Opaysepe npoekTa 1 IBaK/bI IEIKHYTh Ha
nukrorpamme Main (I'naBnas);

° BBITIOJIHUTE OTIEpaIuio riaBHoro Mewio: Browse>Class Diagram (O63op>/luarpamma xiaccos ).

[Ipu 3TOM MOSIBIIAETCSI HOBOE OKHO C YHCTBIM paboyuM JUCMOoM OAATPAMMBI K1dCCO8 U CTICHUANIbHAS NaHeb
UHCMPYMEHMO8, COIepKalllasi KHOIIKU C U300pakeHneM rpaduaecKux MPUMHUTHBOB, HEOOXOIUMBIX sl pa3pabOTKH
JIarpaMMel kiaccos (Tabi. 4.1). HazHaueHrne OTIeIbHBIX KHOIIOK ITaHETH MOXHO Y3HATh TAKKE U3 BCILTBIBAIOIIUX
MOJICKA30K.

Tabmuia 4.1. HazHadueHne KHOIIOK CIIEIIUAEHON MTAaHETIH WHCTPYMEHTOB ISl TUArpaMMBI KJIacCOB

I'padpuueckoe BcemibiBaromas
Ha3nayeHne KHONKHU
n3o0pakeHue MoJACKAa3Ka
[ Selection Tool [peBpamaer n306pakenue Kypcopa B GopMy CTpEnKH st
MOCIIEYFOLIETO BBIZICIICHNUS SIEMEHTOB Ha THarpaMme
AR Text Box Jlobasisier Ha AUarpaMMy TEKCTOBYIO 00JIacTh
= Note Jobasnsier Ha quarpaMMy puMedaHue
Anchor Note to Item Jlo6Gasisier Ha AuarpaMMy CBS3b MPUMEUYAHUS C COOTBETCTBYIONINM
g rpadMuecKUM DIIEMEHTOM JIHArPaMMBbI
= Class JobaBmsieT Ha mUarpaMMy Kaiacce
i Interface JlobGasinsieT Ha AUarpaMMmy uxrmepghetic
r Unidirectional Association J[oGaBnsier Ha qUarpamMmy HalpaBIeHHYIO ACCOYUAYUIO
- Association Class Jlo6aBiiseT Ha qUArpaMMy ACCOUUAUUIO KILACC
= Package JlobaBisieT Ha duazpammy naxem
g Dependency or Instantiates ToGasmser Ha muarpaMMy OTHOLIEHHE 3aBUCHMOCTH
4 Generalization JlobaBrsieT Ha MuarpaMMy OTHOIIEHHE 0000IIeHHS
A Realize JloGaBsieT Ha TUarpaMMy OTHOIIICHHE PeaTn3allii

Ha cnenpanbHOM naHenIu HHCTPYMEHTOB 110 yMOJTYaHHIO IIPUCYTCTBYET TOJIBKO YacTh MUKTOIPAMM 3JIEMEHTOB, KOTOPbIE
MOTYT OBITh MCIOJIB30BAHbI JUISl TIOCTPOSHUS TUarpaMMBI K1accog. JJo0aBUTh KHOTIKH C MMKTOTpaMMaMH JPYTUX
rpadu4ecKux 3JeMEHTOB TaKUX KaK, HAaIlpuMep, OTHOIICHHsI arperaiuy 1 KOMITO3ULINY, wabion, Kiacc dusHec-
CYIIHOCTb, YNpaGIsiowull Kiacc, AN yAINTh HEHYKHbIE KHOTIKH MOXKHO C ITOMOIIbIO HACTPOWKH CIIELMAIbHON MTaHEIH
nHCTpyMeHTOB. COOTBETCTBYIOIIEE 0UAI02060€ OKHO HACTPOUKH CIICIIMAIIbHON ITaHEIN HHCTPYMEHTOB IS

JIarpaMMBbl KJaCCO8 MOXKHO BBI3BATh AHAJIOTHYHO JPYTUM MAHEISIM C

HOMOLIBIO onepayui KOHTEKCTHOTO Merio Customize (Hactpoiika) mpu mo3uIMOHIPOBAHAN Kypcopa Ha CHEHUaTbHOI
MIaHEeJIN HHCTPYMEHTOB.

)106aBJ'IeHI/Ie KJIacCa Ha JuarpaMmy KJIaCCOB U pCAaKTUPOBAHUC €0 CBOWCTB

Jnst noGaBneHust Kiacca Ha JHArpaMMy KAdCcog HYXKHO C TIOMOIIBIO JIEBOW KHOMKK MBILIN HAXATh KHOIKY C
U300paKEHHEM MUKTOIPAMMBI KIdCCA Ha CIICUAIBHON [TAHEIN HHCTPYMEHTOB, OTITYCTHTH JIEBYIO KHOIIKY MBIIIH H
IIEIKHYTh JICBOW KHOIKOM MBI HA CBOOOAHOM MeCTe pabodero JUcTa quarpaMmbl. Ha muarpamMme mosiBUTCS
H300paKeHHE KIdcca C MapKepaMi M3MEHEHHsI €r0 TeOMETPHYECKUX PAa3MEPOB U MPEJIOKEHHBIM CPEIOH HMEHEM M0
ymomganuro NewClass.



IMponomxas pa3paboTky Mozenu 0aHKOMaTa B Ka4eCcTBE CKBO3HOTO IPUMEpPA IPOEKTa, TOCTPOMM ISl 3TOH MOJIEIIH
CIIEIYIONYI0 KAHOHWYECKYIO TMarpaMMy - quarpamMmmy kiaaccog. C 3TO! 1EeNbIo ClielyeT H3MEHHUTH MPEIOKEHHOE I10
YMOJYaHHIO UMs auarpammel Main ua JIuarpamma xiaccos ATM, a uMsi TOOABICHHOTO Ha AMArpaMMy Kaaccd -

Ha Tpan3zaknus bankomara (puc. 4.1).
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Puc. 4.1. JIluarpamMma KJ1accoB MOJIe/Id OaHKOMaTa rmocie qo0aBieHus Ha Hee Kiacca Tpan3akuus bankomara

ITockonbKy pazpabaTeiBaeMasi MOJeNb OAHKOMAaTa Ha Ha4aIbHBIX 3Tanax padoThl HaJl MPOEKTOM HCIONB3YeTCs IS aHaIu3a
o01meit apXUTeKTYpBl IPOEKTa U COTJIACOBAHUS €€ C pa3IMYHBIMU YYaCTHHUKaMHU pabouel TpyIbl, HIMEHa KIdcco8, UX
aTprOyTOB M orepanuii 1yist O0JbINeil HArIIHOCTH U IIOHUMAaHHMS 33/IaF0TCSl HA PYCCKOM SI3BIKE C TIPOOeIaMu 1
3aMKCBHIBAIOTCS CHMBOJIAMHU KUPUJUTHIBL. B mocieyromniem 1o Mepe BBIMOIHEHUS IPOEKTa U pealn3alliil MOAEIH Ha
HEKOTOPOM SI3bIKE MPOTPaMMHUPOBAHUS, UIMEHA COOTBETCTBYIOIUX KIACCO8, AaTPUOYTOB U OTIEPAINiA JOJKHBI OBITh
IpeoOpa30BaHbl B CHMBOJIBI JIATHHUIBL. [Ipr 5TOM nMeHa 3THX 3JIEMEHTOB MOJIENHN IOJKHBI OBITh 3alMCcaHbl 6e3 mpoOesoB.
B KoHTEKcTE ynpaBnsieMoi MOJETBbIO apXUTEKTYPHI TIEPBYIO MOJIENb €II1€ Ha3hIBAIOT HE3aBUCHUMOI1 OT TIaT(HOPMBI
peanuzaiyy, a BTOPYIO - 3aBUCHMOM OT MIaTGOPMBI pealIn3aliny.

s knacca Tpanzakiyst bBaHkoMaTa MOKHO YTOYHHUTE €r0 Ha3HAYEHHE B MOJICITH C MTOMOIIIBIO YKa3aHHsI CTEPEOTHUIIA U
MOSICHUTEIILHOTO TeKCTa B popme noxymeHTanuu. C 3TOMH 1ENIbI0 JBOWHBIM MIEITYKOM JICBOW KHOIKOW MBIIIH Ha
M300paKEHNH ITOTO KIdcca Ha TuarpaMmMe WK B Opay3epe ITpoeKTa CIeyeT OTKPBITh OUaio2080¢€ OKHO crieliuUKaIum
CBOMCTB 3T0r0 KIacca (puc. 4.2) u na Bxinaake General (O6iue) BEIOpaTh U3 BIOXKEHHOTO

crincka Stereotype crepeotun entity (cyrHoCTb).
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Puc. 4.2. [lnanoroBoe okHO criennpuKauy cBOUCTB kiacca Tpan3akuus baHkomara npu BEIOOpe U3 BIOKEHHOTO CITUCKA
cTepeoTHa entity

BbI0Op JaHHOTO CTEpPEeOTUIIa 03HAYAET, YTO COOTBETCTBYIOLINH Kidcc TIpelHa3HaueH Il XpaHeHus: HHopMalum, Kotopast
JIOJDKHA COXPAHSATHCS B CHCTEME 1T0CIIe YHUUTOXKEHHS 00BbEKTOB TAHHOTO Kiacca. Jlanee B CeKIUI0 JOKYMEHTAIN
JTAaHHOTO KIdCca MOYKHO BBECTH MOSICHSIOIINH TekcT: "Mcnonb3yercst 11 coxpaHeHUs] HHOPMAIK O BBIIOIHEHHBIX
OankomMaToM TpaH3akiuax" 1 HaxaTb KHONKY Apply mwin OK, 4ToOBl COXpaHUTh pe3yabTaThl PeIaKTHPOBAHUS CBOMCTB



BBIOpaHHOTO K1acca. Ilociie Ha3HAuCHNS CTepeoTHIa Kiacey 7pansaxyus 6aHKOMATa TEKCT JAHHOTO CTEPEOTHIIA B YITIOBBIX
CKOOKax MOSIBUTCS BBILIC HIMEHU TAHHOTO Kiacca (puc. 4.3).
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Puc. 4.3. JluarpamMma KJ1accoB MOJIeii OaHKOMaTa Iociie BRIOOpa cTepeoTuiia s kiacca Tpansakius bankomara

J1Jist OTHENBHOTO Kidcca MOYKHO YTOUHUTD TaK)Ke U IPYrHe ero CBOMCTRA, JOCTYITHBIE JUIsl peIaKTUPOBAHUS Ha

Biazake Detail (ITonpo6HO) okHa criemuduKauy CBOMCTB 3TOr0 Kiacca. Hampumep, Ha 3TOH BKIaJKe C TOMOLIBEO
BioskeHHOTO criucka Multiplicity (Kpammnocme) MOXKHO 3a1aTh KOJIMYECTBO 0OBEKTOB HIIH SK3EMILIIPOB JAHHOIO KIaccd,
JUTSL Y4€ro CIIeyeT BHIOpaTh CTPOKY ¢ OYyKBO# n. JlaHHOE 3HaueHue 03HAYACT, YTO Y Kiacca Tpanzaxyuss GaHKOMAaTa MOXKET
OBITH J1I000€ KOHEUHOE YHCIIO K3eMILIAPOB (puc. 4.4). Ilone BBona ¢ umeneM Space (IIpocmpancmeo) iy KuT s
yKa3aHusi 00bemMa abCOMOTHOM UITH OTHOCUTEIBHOM MaMSTH, KOTOPast TpeOyeTcst, 10 OL[EHKe pa3paboTyuKa, Juis
peanu3aiyu Kaxaoro 00beKTa JaHHOTO Kiacca. [[pUMEHUTENbHO K pacCMaTPUBAEMON MOJIEIHN 3TO 10Jle MOYKHO OCTaBUTh
MYCTBIM.
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Puc. 4.4. JTuanorosoe okHo crenudrKamny CBOMCTB Kiacca Tpansakius bankomara, OTKpbITOe Ha BKjIaake Detail
(IToxpobHO)

Jaee MOKHO 3a71aTh yCmouuueocms Kiaccog B Tpytne Beibopa Persistence. Ilpu aTom BEIGOD

cBoiictBa Persistent (Ycroituusslii) o3Hauaert, 4to ungopmayus 06 00beKTax JAaHHOTO KIdcca A0JKHA OBITh COXpaHeHa B
cuctreme. Beibop cBoiictea Transient (BpemeHHblIit) 03HauaeT, 4TO HET HEOOXOMUMOCTH COXPaHATh HHHOPMAIIHIO 00
00BEKTaX TAHHOTO KIACca B CHCTEME TTOCE 3aBEpPIICHUs padOThl IPOrPaAMMHOIO ITPHIIOKEHHs. [[puMEeHUTENbHO K
paccMaTpuBaeMOi MOJIENH CiIeyeT BEIOpaTh cBoicTBO Persistent.

B rpynne Beidopa Concurrency (IlapanieabHOCTh) MOYKHO CEUABHUIIMPOBATH YCIOBHSI HA BO3MOYKHOCTh peali3aliu
00BEKTOB IaHHOTO Klacca B MapajlIeabHBIX TOTOKAX yrpasiicHus. J[is BBIOOpa MOTYT OBITH HCIIOJIb30BaHbI CIICAYIONIHE
CBOMCTBA:



) Sequential (TlocnegoBaTebHBIN) - CBOWCTBO TI0 YMOJTYaHHIO, KOTOPOE 03HAYAET, YTO OOBEKTHI Kiacca OymyT
BECTH ce0s1 HOpMAITLHO TOJIBKO ITPU HAIMYMH OTHOTO ITOTOKA YIPABIICHHUS, T. €. COOTBETCTBYIOIIHE Ollepaini 00BEKTOB
JIOJKHBI BBITIOJTHSTHCS ITOCIIEA0BATENBHO. B TO jke BpeMs Py HAIMYNK HECKOJIBKUX TIOTOKOB YIIPaBJICHUs CTa0MIbHOE
TIOBE/IEHHE OOBEKTOB KIACca HE TAPAaHTUPYETCSL.

° Guarded (besormacHslif) - 03HaYaET, YTO MPU HATMYUH HECKOJIBKUX MTOTOKOB YIIPABIEHUS O0BEKTHI Kiacca OymyT
BECTH ce0sl 0KHIAEMBIM OT HUX 00pa3oM. [ 3TOro 0ObeKTH B pa3IMYHBIX OTOKAX JOJDKHBI B3aHMOACHCTBOBATD IPYT €
JOPYTOM JUISl TOTO, YTOOBI TApAHTHPOBATh OTCYTCTBUE KOH(QIIMKTA MEXKTY HUMH.

° Active (AKTHBHEIN) - 03HAYAET, YTO KIACC TOJDKEH UMETh CBOM COOCTBEHHBIHN MTOTOK YIIPABICHHUSL.

° Synchronous (CHHXpPOHHBIH) - 03HAYAET, YTO OOBEKTHI KIdcca OYAyT BECTH ce0s 0KUIAEMBIM OT HUX 00pa3oM
MIPY HATMYUU HECKOJIbKHUX MOTOKOB yrpasieHus. [Ipu aToM HET He0OX0IMMOCTH BO B3aMOACHCTBIUH OOBEKTOB B
Pa3UYHBIX TOTOKAX YIPaBJIEHUS, TOCKOJIBKY OOBEKTHI IJAHHOTO KIdCCA MOTYT CAaMOCTOSITENILHO pa3peliaTh BO3MOKHBIE
KOH(JITUKTEI.

Jist Toro, 4TOOB! CHEUPHUIIUPOBATH KIACC KaK a0CTPAKTHBIN, T.€. HE MMEIOIINHI SK3EMIUISIPOB, CIEyeT Ha ITOH e BKJIaJKe
BBICTABHTh  OTMETKY B  cBoiictBe Abstract (AGcTpakTHblif).  [IpUMEHHTENTBHO K PacCMaTpHBAacMOH  MOJIEIH
st knacca Tpansaxyus 6GaHkoMara — crieayeT  BbIOparts  cBoiicta Persistent u Sequential, a  ormerky s
cBoiictBa Abstract ocraButs mycToii.

Crnenyer 3aMeTHTh, YTO JJIs PEJOTBPAIICHHUS TOTepU HH(DOPMALIUK O pa3pabaThiBaEMOI MOJICTH U PE3YJIbTATOB
PEIaKTUPOBAHUS CBOUCTB €€ rpauIecKux 3JeMEHTOB HEOOXOAMMO MEPHOANIECKU COXPAHITh MOJICIb BO BHEIIHEM (aiie.
JlJist 9TOTO CleAyeT BBIIOIHUTD Onepaluio riaaBHoro menio: File>Save (@aiin>CoxpaHuTts) WM HaXaTh KOMOHHAIHIO
kiasumn: Ctri+S. J{ns 3Toit ke 1esn CIyKHUT COOTBETCTBYIOIIA KHOIIKA HA CIMAHOAPMHOU NAHEU UHCIPYMEHmMOo8 (CM.
Tabm. 1.1).

CTepeoTHITbI KJIACCOB M UX TpadHuecKoe Mpe/ICTaBICHHE

Ha pa3zpabarsiBaemoii muarpamme x1accog BEIOpaH TEKCTOBBIN CIIOCOO N300payKEHMS CTEPEOTHIIOB KIACCO8, TIPU KOTOPOM
CTEPEOTHII 3aMUCHIBACTCS B YITIOBBIX KABBIYKAX BBIIIE HIMEHH COOTBETCTBYIOLIETO Kiacca. [Ipoepamma IBM Rational Rose
2003 rmo3BoIsIeT ATbTEPHATHBHO MPE/ICTABISATH CTEPEOTUIIHI B (POpME CIIEHANBHBIX rpaguIecKuX N300paskeHuit (Kak B
Opay3epe mpoekTa) win B (hopme HeOONMBITUX TEKOPATHBHBIX 3HAYKOB B BEpXHEH CEKIIMU NMPSMOYTOJbHUKA Kiacca Ha
JHarpamMMe, a Takxke BOOOIIe 0TKa3aThCs OT H300PaKEHHS CTEPEOTHUIIOB.

V3mMeHuTh N300paskeHne CTepeoTrna Al OTAEIBHOTO KIaccd MOKHO, HAaIlPUMep, C IOMOIIBIO OJTHOM U3 BIOKEHHBIX
orepaiuii KOHTEKCTHOTO Menio: Options>Stereotype Display (ITapamerpsr>HM300paxkenue crepeotuna). B xauectse
npuMepa MOYKHO NPeZCTaBUTh n3o0paxenne xracca Tpanzakius bankomara B popme crienuanbHoi rpaduieckon
MUKTOrpaMMel crepeoTrna. C 3TOM HebIo ClIeMyeT BEIIOIHNUTH OTEPaIii0 KOHTEKCTHOTO Merio. Options>Stereotype
Display>Icon (ITapamerpsr>H3obpaxenue crepeotuna>IInkrorpamma). CooTBeTCTBYyIOMICE rpaduueckoe n300paskeHHe
crepeotuia <<entity>> ms kracca Tpansakis bankomata B opMe MUKTOrpaMMbl Oy/IeT UMETh CICYIONINI BUJT (PHUC.
4.5, a).

Jliist cpaBHEHHSI MOXKHO BBIOpaTh n3o0pakeHue xiacca Tpansakuus bankomara B popMe AeKOPaTUBHOTO rpaduIecKoro
crepeorumna. C 3TOH LEIbIO BBIIOIHNAM OMEPAIMIO KOHTEKCTHOTO Menio: Options>Stereotype

Display>Decoration (ITapamerpsr>M3o6paxkenne crepeotumna>Jlexopanus). CoOOTBETCTBYIOIIEE rPapHUECKOe
n300pakeHne crepeoTria <<entity>> ms xracca Tpanszakims Bankomara B opMe nexopanuu OyaeT HMETh CIIEAYIOIIUi
Buj (puc. 4.5, 0).

O

TpaHzakuuAa BaHkomaTa

TpaHzakyMA BaHkomaTa
Puc. 4.5. I'paduyeckue ciocoOb1 n300paxkeHus crepeotuna <<entity>> myst kiacca Tpanszakius bankomara

M3MeHHuTh H300paXKeHHe CTEPEOTUIIOB OJTHOBPEMEHHO ISl HECKOJIBbKUX KIdCCO8 TNarpaMMbl MOXHO C IIOMOIIBIO OJTHOM M3
BIIOYKEHHBIX Olepaluii rmaBHoro mento: Format>Stereotype Display (®opmar>HN300paxenue crepeoTuos). B atom
cilydqae HeoOXOIMMO BBIICIIUTH BCE KIACCHl MOJIENN B OKHE IMarpaMMBbl KIdccos WK B Opaysepe mpoekTa. s BelieneHns
TPYIIIBL KIACCO8 HA THAarpaMMe IiIK B Opay3epe pOeKTa CIeayeT, yaepkuBas Haxaroit kiasuiry Ctrl wmu Shift na
KJIaBHaType, T0CIIeI0BaTEIbHO IETIKATh Ha UX H300payKEeHUH JIEBOW KHOIIKOW MBIIIIH.



BrigenuTs Bee rpaduueckue 3JIeMEHTHI Ha IuarpaMMe K1accog, TaKkKe Kak U Ha JI000i npyroil aunarpamMme MOZEH, MOKHO
C IOMOIIIBIO BHITIOJHEHUS onepayuu TinaBHoro mento: Edit>Select All (PenaktupoBanne>BbiienuTh Bee) WK ¢ TOMOIIBIO
komOuHaruu knaum Ctrl+A. Crienyer oTMETUTB, 9TO BEIOOP TOTO MITM HHOTO COC00a H300paXKeHUs

CTEPEOTHIIOB KIACCO8 HA IMarpaMMe KIACCO8 OTPENeNsieTcsl pa3paboTYNKOM HCXOJIS M3 €ro JIMYHBIX NMPEIIOYTEHUH, 1 He
OKa3bIBAET BIUSHUS HA COAEPKAaTEeIbHBIN acIEKT JIOTHUYECKOTO MPECTaBICHUS MOJIEIH.

[Iponomxkas pa3paboTKy MOJeN OaHKOMaTa, J00aBUM Ha TUarpamMmy BTOpoi kiacc ¢ nmeneM KonTposutep bankomara,
UL KOTOPOI'O B OKHE cIenu(pHKAUN CBOUCTB BEIOEpeM crepeotunt CONtrol ( ynpasnarowuii knace ), a B KauecTBE
JIOKYMEHTAITNH BBeZieM TeKCT: "Peanm3yeT noruky GyHKIuoHMpoBaHus 6ankomara'. IIpu aTom atpuOyThl U onepayuu y
JIAHHOTO Kidcca OyayT oTcyTcTBoBaTh. COOTBETCTBYIONIUI (hparMeHT AMarpaMMbl K1dccog TIOCIe

nobaBneHus ynpasusouezo kiacca Koutpoiep bankomara Oyner uMeTh ciaeayromuil Bua (puc. 4.6).
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Puc. 4.6. dparmeHT nuarpaMMbl KJIacCOB MoJielid GaHKoMara rocie o0apieHus Ha Hee kiacca Kontponep bankomara

[Mponomxas pa3paboTky Mozenn GaHkoMmara, 100aBUM Ha AUArpaMMy TPETH Kiacc ¢ UMEHEM Y CTPOWCTBO YTCHHS
KapTOYKH, JUIsl KOTOPOTO B OKHE crieliudukaimu cBoicTB Beibepem crepeortun boundary ( epanuunsiii knace ).
[pumeHeHne 3TOTO CTEPEOTHITa 03HAYAET, YTO JAHHBIA KIdCC HAXOAUTCS HA TPAHUIIC MOJICITUPYEMOH CHCTEMEI, B KAYECTBE
KOTOPOU paccMaTpUBaeTCs MOJIeNTb OaHkoMmara. [locie 3Toro B CEKIHI0 JOKYMEHTAIINH JAHHOTO KIdCcd MOYKHO BBECTH
MOSICHAIOINN TeKcT: 'Y craHaBiauBaercs Ha OaHkoMare".

[Hanee cnenyer no6asuts xiacc ¢ umeHeM IKontpostep banka, U1 KoToporo BEIOpath

crepeotun Interface ( Humepgheiic ), o3Hauaronuii, 4o GaHKOMAT MOJB3yeTcs yenyramu banka nmpu 06paboTke CBOUX
TpaH3aKIHUH. 3aMeTHM, YTO IepPBOH OYKBOI B UMEHH 3TOTO K/idcca siBisieTcs anrmiickoe "[", KoTopoe CiyXHuT B

s3pike UML st ykazanus unmepgbetica. COOTBETCTBYIONIUE (parMeHT AuarpaMMbl Kiaccos TIociie T00aBIeHUs Ha
Hee Kaaccos Y CTpoicTBO uTeHust kapTodyku U [KoHTposuiep banka Oyner umers ciepyrommuii Buf (puc. 4.7).
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Puc. 4.7. ®parmeHT ArarpaMmbl KJIaCCOB MOZENN OaHKOMAaTa 1ocje J00aBleHnsT Ha Hee KJ1acCoB Y CTPOMCTBO UYTSHUS
kapTouku 1 Konrponep bankomara

[NpakTryeckue AeHCTBUS 1O T0OABIEHUIO aTPHOYTOB U OTIEPALMH KIdCCcO8, PENaKTHPOBAHUIO UX CBOMCTB, MO J0OABICHUIO
OTHOILEHUH B Ipolecce IPOIOIDKEHUS Pa3pabOTKU JHATPAMMBI KIACCO8 IS MOACIH OaHKOMATa, a TaKyKe OKOHYATEIbHBIH
BUJI TMaTrpaMMBI K1acco8 ISl pazpadaTeiBaeMoit Mojienu 6aHkoMara OyayT paCCMOTPEHBI B CIIEAYIOIINX JICKIUSX.

JlaboparopHas padora 16. PazpaboTka quarpaMMBbl KOOIEPAMH ¥ PEIAKTHPOBAHNE CBOMCTB €€ DJIEMEHTOB.

Jluaepamma xoonepayuu sIBISIETCSI pa3HOBUIHOCTBIO Ouazpammsl 63aumodeticmeusi, 1 B KoHTeKkcTe si3pika UML onmceiBaeT
JIMHAMHYECKUH aCleKT B3aMMOJICUCTBUSI OOBEKTOB IPH PeaiM3aluy OT/JEIbHBIX BAPUAHTOB UCTIONB30BaHMst. O0Ine
PEKOMEHJAILNH 110 TIOCTPOSHHUIO THarpaMMBbl Koonepayuu ObUTA paccMOTpEHBI B Jieknu 7 Kypca "OCHOBBI 00bekmHo-
opueHmuposannozo mooenuposanus B Hotarmu UML". AkxtuBH3npoBath pabodee OKHO JrarpaMMBbl KOonepayui B
nporpamme IBM Rational Rose 2003 MOXHO HECKOJIIBKUMHU CIIOCOOaMHU:

° IenkHyTh Ha KHOIIKE C U300pKEHHEM OUAcPAMMbL 63AUMOOCUCTEUs. HA CIAHOAPMHOU NAHENU UHCIPYMEHMO8 1
BBIOpATh ISl IOCTPOCHHSI HOBYIO AMArpaMMy KOonepayuu.

° BrITIoTHUTE OTepariio TiraBHOro MeHro: B rowse ~ Interaction Diagram (Bpayzep — Huarpamma
B3aMMOJICHCTBHS) U BRIOPATH IS IOCTPOCHISI HOBYIO JIUATPAMMY KOONEpayuu.

° BBIMTOTHATE Omepaniio KOHTEKCTHOTO MeHi0: New —* Collaboration

Diagram (Hogas — Juarpamma xoonepayuu) Ui TOTHIECKOTO MPEICTABICHUS WIH TPEACTaBICHUS BADUAHTOB
HCTOIB30BaHUs B Opay3epe MmpoeKTa.

Ipu 3TOM MOSBIISAETCSI HOBOE OKHO C YHCTBIM paboyum Aucmom JAarpaMMbl Koonepayuu Y CICHUATBHAS NAHeb
UHCMPYMEHMO8, COIEPIKAIAs KHOIKH ¢ H300paKeHneM rpaduIecKuX MPUMHTHBOB, HEOOXOIMMBIX I Pa3pabOTKH
arpaMmel koonepayuu (tabdmn. 7.1). HazHadeHue oTaeNnbHBIX KHOIOK TTAHETH MOKHO Y3HATh M3 BCIDIBIBAIOIINX ITOICKA30K.

Ta6nuna 7.1. Ha3HaueHre KHOMOK CIEIUATBHON MaHEeTH HHCTPYMEHTOB JUarpaMMbl KOOnepayuu

I'padnueckoe BcennbiBaromas
Ha3znayenune kHONKH
u3o0paxkeHue nmojcKa3Ka
[ ‘ Selection Tool [Ipespainaet n3obpaxeHue Kypcopa B GOpMy CTPEIKH st TOCIEYIOIIEro
BBIJACJICHUA 3JIEMECHTOB Ha JarpaMme
Text Box JlobaBinsieT Ha AUarpaMMy TEKCTOBYIO 00JIacTh

iR ‘



= Note Jlob6aBisieT Ha qUarpaMMy IpuMedaHue
. Anchor Note to Item  JloGaBnsieT Ha TUarpaMMy c6s13b IPUMEYAHHS C COOTBETCTBYIOIIUM
: rpauIeCKUM 3IIEMEHTOM JTUarpaMMbI
= Object JloGaBJsieT Ha IUarpaMMy 0ObeKm
=, Class Instance JobGapmsieT Ha muarpaMMy SK3eMILTp Kiacca
s Obiject Link Jlo6aBiseT Ha AUArpaMMy 65136
0 Link To Self Jobasisier Ha AUarpaMmy peiekcuenyio cesisb
& Link Message JobaBmsieT Ha 65236 HATPAMMBI TIPSIMOE CO0OUjeHUe
& Reverse Link Message JloOaBisieT Ha ¢653b AUarpaMmmbl 00paTHOE coodujeHue
& Data Token Jlo0aBisieT Ha ¢653b qUarpaMMbl JIEMEHT IPSIMOTO MTOTOKA JIAHHBIX
Vs Reverse Data Token  JloGaBisieT Ha c653b AUArpaMMBbI SJIEMEHT 0OPATHOTO MOTOKA TaHHBIX

Ha crienpanbHOM aHem HHCTPYMEHTOB 710 YMOTYaHUIO IPUCYTCTBYIOT MPAKTUYECKH BCE KHOMKH C MMUKTOIpPaMMaMy
3IIEMEHTOB, KOTOPBIE MOTYT OBITh UCIIOIB30BAHBI ULl IOCTPOCHHS TMarpaMMbl. B TaHHOI JIeKIuK B Ka4ecTBe IprMepa
paccMarpuBaeTCs MPOLECC MOCTPOSHUS AUArpaMMBl Koonepayuu, KOTopas IPeACTaBIIsieT cOO0H peani3aliio BApHaHTa
ucnonb3oBaHusl CHATHE HATMYHBIX 110 KPSUTHON KapTOUKe IPUMEHUTENBHO K pa3pabaTeiBaeMOMY MPOSKTY CHCTEMbI
yIpasieHus OaHKOMaToM. B Monenu naHHas ouaepamma Koonepayuy COOTBETCTBYET STOMY BapUaHTY HCIIOJIb30BAHUS U
MOXeET OBITh pa3MellleHa B IPEeICTaBIeHIH BapuanToB ucmojb3oBanus ( Use Case View ). TTocite akTHBH3AINWH HOBOM
JHarpaMMBl Koonepayuy OJHUAM U3 OITMCAHHBIX BBILIE CIOCOOO0B CIEAyeT B KAYeCTBE MMEHHU JaHHOW MarpaMMBbl 3a/1aTh:
CHsTHE HUTMYHBIX 710 KPEAUTHOHN KapTOUKe.

B o0riem cityuae paboTa ¢ AMarpaMMoin Koonepayuu COCTOUT B TOOABICHHH O0BEKTOB, cés13¢ll U cO0bweHUll, a TAKKE
PeIaKTUPOBAHUK WX CBOMCTB. [IpH 3TOM H3MEHEHUsI, BHOCHMBIE B THArPAMMY KOONepayull, aBTOMaTHIECKU BHOCSTCS
B Quazpammy nocied08ameibHOCmIL, YTO MOXKHO YBUJIETD B JII000I MOMEHT, aKTHBH3UPOBAB MOCIIEAHIOI HAXKATHEM
kiapuiu <F5>.

,Z[063BJ'I€HI/I€ 00beKTa Ha JuarpamMmy KooIepaiuuu U peAaKTUPOBAHUEC €TI0 CBOICTB

J1006aBUTE 06bexm HA TUArpaMMy KOonepayuy MOXHO CTaHAPTHBIM 00pa30M C TTIOMOIIBI0 COOTBETCTBYIOIIEH KHOITKH Ha
CIeMaIbHOM MaHelln HHCTPYMEHTOB. O/IHAaKO, B Cllydae HATMYHs IOCTPOSHHOW paHee duazpammyl Kidaccos, doiee
YIOOHBIM TIPENICTABIISIECTCS CeNyIONui croco0. B Opay3epe nmpoeKkTa BeIIEIHTh HEOOXOMUMBIN KIacc |, yASPKUBAs
Ha)KaTOM JIEBYIO KHOIKY MBIIIIH, IEPETAINTh N300pakeHHe MMKTOrPaMMBI Kilacca u3 Opay3epa Ha

CBOOO/IHOE Mecmo paboyezo nucma AUarpaMmsbl koonepayuu. B pe3ynbTaTe 3TUX AeHCTBHIA Ha

JiarpaMMe Koonepayuu TIOsIBUTCS. N300pakeHne 00bekma ¢ IMEHEM Kilacca M MapKepaMH H3MEHEHHS! €0 TeOMETPHUYECKHIX
pa3mepos (puc. 7.1).
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Puc. 7.1. [luarpamMmma Koomeparuu mocie 100aBjacHUs Ha Hee aHOHUMHOTO 00beKTa Kjiacca Y CTPOMCTBO YTCHHUS KapTOUKH

Io yMOITIaHuIO KaXIbIil T00ABISIEMBII 00beKm CINTACTCS aHOHUMHBIM. [Ipr HEOOXOTMMOCTH MOYKHO 33/1aTh COOCTBEHHOE
UM 06beKkma, sl 4ero ABOWHBIM IIETYKOM Ha U300paKEHUU 06bekma Ha AUarpaMMe Koonepayuu CiemayeT
BEI3BATh 0UAI02080€ OKHO CBOMCTB 3TOTO 0Owvexma (puc. 7.2).

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

Documentation:

 Persistence

= Pearsistent " Gtatic & Transient

[ Multiple instances

0K I Cancel | Lpply | Erowsevl Help

Puc. 7.2. [lnanoroBoe oKHO crienn(pUKanuy CBOUCTB 00bEKTa Kiacca Y CTPOHCTBO YTEHHSI KapTOUKU

Kak BUIIHO U3 pacCMOTpEHHs 3TOTO OKHA CBOMCTB, IJIs1 06bekma BRIOPAHHOTO KJlacca MOYKHO 33/1aBaTh: COOCTBEHHOE
UMS 06bexkma, 0COOCHHOCTH €ro PeaTn3alui ¥ MHOKECTBEHHOCTh SK3EMILISIPOB.

Ipynna coiicts Persistence (Vemotiuusocmy) npenHasHadera Jis criequUKail YCTOMYUBOCTH OOBEKTOB
COOTBETCTBYIOIIEro Kiacca. IIpu aToM ceoticmeo Persistent (Y croiiuuBelil) 03Hayaer,

4TO UHGhopmayus 06 06veKmax TAHHOTO KJ1acca JOKHA ObITh COXPaHEeHa B CHCTEME HEKOTOPBIM MOAXOISIIMM CIIOCO00M.
Csoiicteo Static (Craruueckuii) 03HaYaeT, YTO COOTBETCTBYIOIIUI 00bekm COXPAHIETCS B IAMATH KOMIILIOTEPA B TEUECHHE
BCEr0 BpEMEHH Pa0OTHI IPOrpaMMHOro mpuioxenus. Ceoiictso Transient (BpeMeHHbII)

COOTBETCTBYIOIINH 00bexm XPaHUTCA B TAMSITH KOMITBIOTEPA B TEYEHHE KOPOTKOTO BPEMEHH, HEOOXOMMOTO TOJIBKO TSt
BBITIOTHEHUS €ro oreparuil. [[puMeHnTeNnbHO K paccMaTpuBaeMo TSl 00bekma Kiacca Y CTPOMCTBO UTEHUS

KapTOYKH MOJIENH CIIeyeT BRIOpaTh CBOMCTBO Persistent.

IIpu HEOOXOAMMOCTH MOKHO TPEACTaBUTh 00bekm B hopMe mynvmuodowvexma. st 3TOTo ciaenyeT BhIOpaTh OTMETKY
y ceoticmea Multiple instances (Heckonbko sx3eMiunsipoB). OnHAKO 10 00bexma kiacca Y CTpOUCTBO ITCHHS
KapTOYKH 3TO CBOMCTBO CIIEYET OCTABUTH IyCTHIM, TIOCKOJBbKY TAaHHBIH 00bexm MPUCYTCTBYET B MOJICNIN B €IMHCTBEHHOM

IK3EMILTAPE.

JloGaBrieHue CBsI3M M PEIaKTUPOBAHHUE €€ CBOMCTB



Jnist moGaBneHus! casi3u MEXK/Ty TIPEBAPUTEIBHO Pa3MEIIEHHBIMU Ha TUarpaMMe 00bekmamiy HyKHO C TIOMOIIBIO JIEBOU
KHOITKU MBI HAXKaTh KHOMKY C U300paKCHUEM (653U Ha CIICIIHANTBHON IMaHelT! HHCTPYMEHTOB, OTITYCTHTH JICBYIO KHOTIKY

MBbIIIH, HICJIKHYTb JIEBOM KHOIIKOM MBIIIN Ha I/I306pa)KeHI/II/I OJTHOI'O obvexkma Ha AuarpaMme U OTITYCTUTH €€ Ha

N300paXeHUH JPYroro obvekma. B pe3ynbrare STUX NeWCTBUIl HA AUArpaMMe TOSIBUTCS H300paKeHHe 653U, HATPUMeED,

coeauHAOMNIEH 00bexm xiacca KinueHt bankomara (akTepa) ¢ 00beKTOM Kitacca Y CTPOHCTBO UTEHUS KapTouku (puc. 7.3).
IMTockoIbKY KHOIIKA ¢ H300paXKEHHEM aKTepa OTCYTCTBYET Ha CIEIHATbHON TaHEeIH HHCTPYMEHTOB
JIMarpaMMBbl Koonepayuu, COOTBETCTBYIONIHIA 00beKkm CIelyeT MPeBapUTEIbHO MOMECTHTh Ha AUArpaMMy Croco0oM
TIepPETACKMBAHMS IMKTOTPAMMBI aKTepa U3 Opaysepa MmpoeKTa.
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Puc. 7.3. [lnarpamma Koorepaliyu 1mocie 100aBlIeHHs CBSI3H MeX1y 00bekToM kilacca KinenT bankomara (aktepom) u
00BEKTOM Ki1acca Y CTPOICTBO YTEHUS KapTOUYKH

Tlo YMOJYaHUIO KaXKaas no0aBsieMast ce513b CUMTAETCS aHOHUMHOIA. HpI/I HEO0OXOUMOCTH MOYKHO 3a1aTb UMs ceA3U C

MTOMOIIBIO TMAJIOTOBOTO OKHA CIieM(pUKAINN CBOMCTB NaHHOH cesa3u (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. [lnanoroBoe OKHO pelaKkTUPOBAHUS CBOUCTB CBA3H

Kpome numeHn c6s131 MOKHO TaKKe 3aJ1aTh: UM ACCOyUayuu, BATAMOCT COOTBETCTBYIOIECH Maphl 00BEKTOB U HATMYUE
06mmux poieit. OxHako Goiee BaxXHOM MpeacTaBiIseTcs ciaenyromas Bkiaaka Messages ( coobwenus ), ciryxkamas uis
creuduKaIum coodwenutl, NepeaBaeMbIX MKy COOTBETCTBYIOIIEH Mapoil 00bEKTOB.

JloGaBieHre cOOOLIeHNS M PEAaKTUPOBAHKE €0 CBOWCTB

Jlo6aBUTh coobujenusa Ha TUarpaMMy Koonepayuy MO>KHO HECKOJIBKUMU crioco0amu. CTaHAapTHBIN cIOCO0 3aKII0uaeTcs B
UCIIOJIb30BaHUN KHOITKY C MMKTOTPAMMOM co0buyerHus Ha CrieHalbHOM NaHeIH HHCTPYMEHTOB. B aToM cirydae
HEOO0XOIUMO JIEBOHM KHOITKOM MBI HAXKaTh KHOIIKY C H300paKEHUEM TIPSMOTO MM O0OPaTHOTO coobweHs Ha
CTEUATbHON aHEeI! HHCTPYMEHTOB, OTIIYCTUTb JIEBYIO KHOITIKY MBIIIH, IIETKHYThH JIEBOH KHOMKOW MBIIIA Ha H300paKeHNN
JIMHUU c6:A3u Ha JuarpaMmMe U OTIIYCTUTD €€. B PEIYIbTATE ITUX lleﬁCTBPIﬁ Ha auarpaMme psaaoMm ¢ JIMHUEH c6853u TTOSIBUTCS
n300pakeHNe CTPEIIKH COOOUeHUsl.

Opnnako 6osiee yI0OHBIM MPEICTABISIETCS CIOCO0 J00aBICHUs cO0OUeHuTl C TIOMOIIBIO AUATIOTOBOTO OKHA CBONCTB C6s13¢li.
J1Jist 5TOrO TBOMHBIM MISTYKOM Ha JIMHUU C653U BbI3BIBACTCS OKHO €€ CBOWCTB M PaCKPhIBACTCS

Bkiagka Messages ( coobuenus ). Tlocne 3TOro cieayer BhITOIHUTh ONEePAIUi0 KOHTEKCTHOTO Mmenio Insert To (Berasuth
B HAIPABJICHHUH), B PE3YJIbTATE YETO MOSBIISIETCS BIIOKCHHBIN CNUCOK C IPEVIOKEHUEM BBIOPATh OJIHY U3 OIeparuil
IIEJIEBOTO KJ1acca T crienu(uKanuu IMeHU coobujerus (puc. 7.5).

Link Specification for Untitled d |

General Meszages |

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

ophame
ANOEMPOBATE KPEAMTHYD KapTouky| |
BEPHYTE KPELMTHYKD KapTouky( |

MPOYKT ATE MAEHTHBUEATOP kapTouku| |
npodeTate [AH-koal |

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

Puc. 7.5. JInanororoe OkHO q00aBICHHS COOOIICHHS TSI BEIOPAHHOM CBSI3U

st paccMaTprBaeMoii Mogenu GaHKoMara IS IIEPBOTO coobujenust CISAyET BRIOPATh OMEePALIMIO IPOIUTATH
uneHtndukarop kaprouku(). [locie BeiOopa onepayuu anst TAHHOTO cooOujeruss OHO NOOABIAETCS

B CHUCOK cO0OWeHull TaHHOM ¢653uU, a PAJIOM C JIMHHEH ca3u HAa IMarpaMMe Koonepayuu TIOSBUTCS CTPENKa ¢ HOMEPOM H
HUMEHEM 3TOT0 coobwerus (puc. 7.6).
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Puc. 7.6. [lnarpamma Koorepanuu 1mocie 100aBjIeHns CBA3H MeX 1y 00bekToM Kiacca Kiment bankomara (aktepom) u
00BEKTOM Ki1acca Y CTPOHCTBO YTEHHS KapTOUKH

Kpome nMeHn cooduyerus MOXKHO TaKKe 3a11aTh cmepeomun CAHXPOHU3AINT B YacTOTy Tiepeaadn. JIJis 3Toi 1enu cieayer
BOCIIOJIb30BAThCS TUAJIOTOBBIM OKHOM CHEIU(PHUKALIUK CBOKCTB coobuenuil (puc. 7.7), KOTOPOE MOKHO OTKPBITh JBOHHBIM
IISITIKOM Ha UMEHH co0OujeHus B CIIUCKE paccMaTpuBaeMoi Bkiaaku Messages okHa crienuduKanuy CBOUCTB C53U.

Message specification for npouHTaTE HA ed |

General Detail

— Synchronization
{* Simple
" Synchronous
i~ Balking

= Timeout
" Procedure Call

" Asynchionous
" Return

— Frequency
' Aperodic

i~ Periodic

k. I Cancel | Apply | Eruwsevl Help |

Puc. 7.7. [luanoroBoe OkHO crienu(UKauu CBOHCTB COOOIICHUS

I'pynna cBoiicts Synchronization (CuaxpoHu3anust) mpeaHasHadeHa AjIs OnpeeseHus crocoda CHHXPOHU3AINN
nepenaBaeMoro cooouenus. Ilpu N3MeHEeHHHN 3TOTO ceoticmaa U3MeHsieTcs TpadudecKoe H300pakeHNe CTPEIKH
COOTBETCTBYIOILETO COOOWeHUs. XapaKTEPUCTUKA OTAEIbHBIX CBOMCTB CHHXPOHU3AINHN coobujeruil U rpapuyeckoe
n300pakeHne COOTBETCTBYIOLIUX CTPENIOK cOobujeHuil MPUBOANUTCS B cleayromei Tadnuie (tabdmn. 7.2).



Tabmura 7.2. XapakTeprcTHKa CBOHCTB CHHXPOHU3AIMH COOOIICHHUN

I'paduueckoe
Ha3panue cBoiicTBa H300pakeHue Ha3nauyenmue cBoiicTBa
CTPeJIKH

Simple (ITpoctoe) S JlanHoe coobwyenue BHITIONHSAETCS B OTHOM NOMOKe YNPAGLeHUs.
310 ce0iicmeo 3aaeTcs N00ABIIEMOMY Ha IUArPAMMY COOOWeHUI0 TIO
YMOJTYAHHIO

Synchronous (CuaxpoHHOE) e Tocie mepenaunt JAHHOTO COOOUeHUs KITHEHT 0XKUIAeT OTBETA OT
00BEeKTa-TIPHEMHHKA O PE3YJIbTATE BBIMOIHEHHSI COOTBETCTBYIOIICH
orepariu

Balking (C oTka3om) — = [Tocne nepenauu JaHHOTO cOOOUeHUsi OOBEKT-TIPUEMHHUK OTKa3bIBACT
KJIMEHTY B BBIMIOIHEHHH COOTBETCTBYIOIIEH OTIEPAIMH, €CITA OH 3aHST
BBIIIOJIHEHUEM JIPYTHX OllepaLuii

Timeout (C oxunannem) {:}_:: Iocne mepeaayn JaHHOTO COOOWeHUsI OOBEKT-TIPHEMHUK MOXKET
HOMECTUTB IaHHOE Co0OujeHue B 04epesib C OrPaHNYEHHBIM BPEMEHEM
OXKUJIaHUs, €CIIA OH 3aHAT BHIIOJHECHUEM JPYrUX ONeparui

Procedure Call (Beizos - KnueHt moceutaet qaHHoe coobuyenue 00beKTy-TIPUEMHHUKY U, YTOOBI

TIPOLIEAYPHI) MIPOIOJDKUTH CBOIO pabOTy OKMAALT, TOKA BCS TAJTbHENINAs BIOXKEHHAsI
IOCIIE0BATENILHOCTE cO0OujeHuil He 0ynetT o0paboTaHa IPHEMHHKOM

Asynchronous (ACHHXpOHHOE) — — = KruenT moceiaer jaHHoe coobuyenie v IPOJIOIKAET CBOIO paboTy, He
OKHJast HOATBEPKICHUS OT 00bEKTa-TIPHEMHIKA O MOTYUYCHUN
3TOT0 coobuyenus. IIpu 3ToM COOTBETCTBYIOLIAs OIepalisi MOXKET ObITh
KaK BBITIOJTHEHA, TaK U HE BHIITOJIHEHA

Return (Bozgpar) ~ ----- = JlaHHOE COObUeHIe TIOCHITACTCS KIIMEHTY MOCIe OKOHYAHHSI
BBIMOJTHEHUS BHI30BA MPOIIEIYPHI

I'pynna cBoiictB Frequency (Yacrora) npeqHazHaueHa Jjisl yKa3aHHUs NEPHOANIECKOT0 XapakTepa nepenad coooueHus.
[pu m3MeHEeHUN 3TOTO cgoticmaa Tpadhudeckoe N300paKEHNE CTPETTKA COOTBETCTBYIOIIETO CO0OUeHUs HE

mamensiercst. Ceoticmeo Aperiodic (Anieprnoandeckoe) 03HaUaET, 9TO cooduenue TTOCHUTAETCS KITMEHTOM HEPETYIISPHO.
Ipu 5TOM Cco0bWeHue MOXKET OBITh OTHPABICHO OJMH WIIM HECKOJIBKO pa3 uyepe3 pasInuHble IPOMEXYTKH BPEMEHH.

310 csoticmso 3amaercs Wi coobwenus no ymomuanuto. Ceoiicmso Periodic (Ileproaudeckoe) o3HavaeT,

4TO COo0OWeHUe PETYIIPHO MOChLIACTCS KJIMEHTOM Yepe3 OIpeeIeHHbIE IPOMEXYTKH BPEMEHH.

[TprMeHHUTENBHO ISt MOJIET OaHKOMAaTa MOXHO OCTaBUTh PACCMOTPEHHBIE c80licmaa coobuenuti 6e3 N3MEHEHHsI, B TOM
BHUJIE, B KAKOM OHH ONpPECIICHBI 1o yModaHuto nporpammoii IBM Rational Rose 2003.

JIaboparopHas padora 17. Pa3paboTka JuarpaMMEbl HOCIEA0BATENLHOCTH.

OcobeHHOCTH pa3pabOTKK AHarpaMMBbl IOCIeAoBaTeIbHOCTH B cpeae IBM Rational Rose

Huazpamma nociredosamenbHOCmu SIBISIETCS APYTO# (POPMOIL BU3yaIH3aMH B3aHMOICHCTBHS B MOJIEIIH U, KaK

U duazpamma Koonepayuu, ONepupyer obvekmamu M coobwenusmu. O0Iue peKOMEHIAIUA 110 TIOCTPOCHUIO Juaepammol
nociedogamenvHocmuy ObLUTH PACCMOTPEHBI B JICKIMHU 8 Kypca "OCHOBBI 06 eKImMHO-0PUCHIMUPOBAHHO20 MOOEIUPOBAHUS B
Hotaumu UML". Ocobennocts pabots! B cpeae IBM Rational Rose 2003 3akimto4yaercst B TOM, YTO 3TOT BUI KAHOHUYECKOU
ouazpammvl MOXKET ObITh CO3/]aH aBTOMATHYECKHU MOCIIE TOCTPOCHHS AUArPaMMbI Koonepayuy W Haxatus kiasuiam <F5>. C
MIOMOIIIBIO ATOM K€ KIIABHIIIN OCYIIECTBIIAETCS MEPEKITIOYCHIE MEXKTY TUarpaMMaMK TIOCIEI0BATENbHOCTH U KOOnepayuu B
MOJICIH.

OnHaKo B OTJEIBHBIX CIydasx ObIBaeT yA0OHO HAYATh MOCTPOEHUE OUASDAMM 83AUMOOCUCBUS C OUASDAMMbL
nocnedosamenvrocmit. B 3ToM ciiydyae akTHBU3MPOBATh pabouee OKHO OUASPAMMbL HOCIO08AMENbHOCHII MOKHO
HECKOJBKHMHU CIIOCO0AMH:

° [lenkHYTh Ha KHOIKE C H300paXKEHUEM AUarpaMMbl B3aUMOJEHUCTBUS Ha CIAHOAPMHOU NAHeNU UHCMPYMEHO8 1
BBIOpPATh IS TOCTPOSHUS AMArpaMMy ITOCIEA0BATEILHOCTH.



BrImonHuTs onepanuio riaBHOro MeHto: B rowse ~ Interaction Diagram (Bpaysep - Juarpamma
B3aUMOJIEHCTBYSI) M BBIOPATh /ISl TOCTPOSHHS HOBYIO IMarpaMMy MOCIIEI0BAaTELHOCTH.

BrInoHUTE omepariiio KOHTEKCTHOTo MeHio: New —* Sequence Diagram (Hosas —* Juaepamma
nocie008amenbHOCHL) IUTs IOTHYECKOTO MPEACTABICHUS WM NIPEACTABICHUS BApHaHTOB MCIIONIb30BaHMs B Opay3epe
MPOEKTA.

I1pu 3TOM IOSIBIISETCSI HOBOE OKHO C YHCTBIM pabouuM JUCIOM OUASPAMMbL KIACCO8 W CIICIHATIbHAS NAHElb
UHCMPYMEeHmMOo8, COJIepKalllasi KHOIKH ¢ H300paKeHHeM rpadHuecKUX MPUMHUTHBOB, HEOOXOIMMBIX IS

pa3paboTKu duazpammsl nociedosamenvrocmu (tadn. 8.1). HasHaueHue OTIEIbHBIX KHOIOK MAaHEIH MOKHO y3HATh U3
BCIDTBIBAIOIINX TTOICKA30K.

I'padpnueckoe

k

&AL

Ta6J'II/IHa 8.1. HazHaueHue KHOIIOK CHeL[HaHLHOﬁ MaHeJI1 MHCTPYMCEHTOB AUArpaMMBbl IMOCJICA0BATCIIbHOCTH

u3odpakeHue

BcenbiBaromiast

nmoaCKa3sKa

Selection Tool

Text Box

Note

Anchor Note to Item

Object

Object Message

Message To Self

Return Message

Destruction Marker

Procedure Call

Asynchronous Message

Ha3HaveHune KHONIKH
[MpeBparaer n3o0paxeHue Kypcopa B GOpMy CTPENKH Al TOCIEAYIOLIETO
BBIJIEICHUS JIEMEHTOB Ha IHarpamMme
JlobaBisieT Ha AUarpaMMy TEKCTOBYIO 00J1acTh
Jobasisier Ha AuarpaMMy IpUMedaHue
Jlo6aBisier Ha AUarpaMMy CBSI3b NPUMEUYaHUS C COOTBETCTBYIONINM
rpaduIecKUM IIEMEHTOM JHarpaMMBbI
Jo6aBmnsieT Ha TUarpaMmy 0ObeKkm
JobGapmnsieT Ha TUarpaMMy MPOCTOe coobweHUe
JlobaBisieT Ha TUarpaMMmy pegekcusHoe coodbujerue
Jobasnsier Ha AUarpaMMy coobuyerue THMa BO3BPaTa U3 BbI30Ba MPOLIEAYPHI
JHoGapisieT Ha TMarpaMMy CHMBOJI YHHUTOXKEHHS 00beKma
Jobasisier Ha AuarpaMMy coobujeHue THIa BBI30Ba MPOLeyphl (TI0

YMOJTYaHHUIO OTCYTCTBYET)

JloGaBiseT Ha IuarpaMMy aCHHXPOHHOE coobueHue (II0 yMOTYaHHUIO
OTCYTCTBYET)

Ha crnieunanpHO# maHem: HHCTPYMEHTOB O YMOJTYAHHUIO IIPUCYTCTBYET HPAKTHIECKH BCE IIMKTOTPAMMEI DJIEMEHTOB,
KOTOPBIE MOTYT OBITh UCIIOJIB30BAHBI IS IOCTPOCHHS Oudepammyl nociedogamenvHocmu. Y13 OTOTHUTETBHBIX
MHUKTOrPaMM rpadUuecKux 3JEMEHTOB Ha CIICHUATBHYIO aHeb UHCIPYMEHMO8 MOKHO T00aBUTh JIHIIb COOOUjeHle THIIA
BBI30Ba MMPOILIEAYPhI M ACHHXPOHHOE coobuerue (TocienHss ctpoka Tadi. 8.1). OTHOCHTETBHO N300paKEeHHs
ACHHXPOHHOTO co0bwenus B GopMe TIONYCTPENIKHU CIeyeT 3aMETUTh, YTO XOTs B BepcuH s3bika UML 1.5 10T anmemeHT
orcyrcTByert, B cpene |BM Rational Rose 2003 Bo3M0KHO H300pa3uTh 3TOT THIT coobujeruti B HopMe CIeIHaTbHOTO
rpapuUecKoro cmepeomund.

JlaboparopHas pabora 18. PazpaboTka quarpaMMBbl COCTOSHUN U pEIaKTUPOBAHUE CBOWCTB €€ DJIEMEHTOB.

OcobeHHOCTH pa3pabOTKU AuarpaMMbl coctosiHuii B cpene IBM Rational Rose 2003

[Tepexoms K pacCCMOTPEHHUIO AUATPAMMBI COCMOsHUIL, CIIEAYyeT OTMETUTh, 9TO B cpeae IBM Rational Rose 2003 stot Tum
JarpaMM MOXKET OTHOCHTBCS K OTJEIIbHOMY KJIAcCy, onepayuy Kilacca, BApHAaHTY UCIIOJIb30BAHUS, AKETY HIIH
npezcTasieHuo. O0IIre peKOMEHIAIUH 10 TIOCTPOCHUIO TUArpaMMBbl coCcmosiHuti ObUTN pacCMOTPEHBI B Jiekiusax 9 u 10



kypca "OCHOBBI 00beKmHO-0puenmuposantoeo mooenuposanus B Hotarmu UML". JTist Toro 94T00BI MOCTPOUTH
JMarpaMMy CcOCMOsHUIL, €€ BHAaYale HEOOXO0UMO CO3/I1aTh U aKTHBU3UPOBATD.

Hagatp moctpoeHne auarpaMMBbl cocmostuil JJIsl BRIOPaHHOTO 3JIEMEHTa MOAEITH HIIH MOJISTUPYEMOM CHCTEMBI B IIEIIOM
MOJKHO OJTHUM U3 CIEAYIOIIHNX CIIOCOOO0B:

IlenkHyTh Ha KHOIKE C H300paXK€HUEM AUArPaMMBbl COCIMOANHUL Ha CMAHOAPMHOU NAHeNU UHCPYMEHMOS, TIOCIIe
4ero cieayeT BbIOpaTh NpeACTaBIeHNE U TUII pa3padaTbIBAEMON JUarpaMMBbl - HOBas AUarpaMMa cOCMOAHUIL.
Beigenuts orudeckoe npencrasienne ( Logical View ) wim npencrasienne BapuanToB ncrnons3oBanms ( Use
Case View ) B Gpaysepe pOeKTa 1 BHITOIHUATD OMEPAIMI0 KOHTEKCTHOTO MeH0: New —* Statechart

Diagram (Hosas

BApUAHT MCHOJb30BAHMS, MTOCJIC YCT'O BBINIOJIHUTL ONICPAIUIO KOHTCKCTHOT'O MCHIO! New

JmarpamMma cocmosinuil ).

PackprITh Tornueckoe npezcrasienue ( Logical View ) B Gpaysepe nipoekTa v BBIICIUTH paccMaTpHBAEMBIit
KJIACC, Onepayuio Kidccd, MakeT, WK PacKPhITh IPECTaBICHIE BapruaHToB ucrmonb3oBanus ( Use Case View ) u BeiOpars

Diagram (Hosast

Statechart

JnarpamMma cocmosinuil ).

BBINOIHKTH ONEPALIo TIaBHOTO MeHIo: Browse " State Machine

Diagram (O630p — JuarpamMma cocmosinuil ), TIOCJIE 4€ro ClielyeT BbIOpaTh MpeJICTaBlIeHHEe U THIT pa3padaThiBaeMoi
JHarpaMMBl.

B pe3ynbTarte BEIIOIHEHUS 3TUX JCHCTBHUH MOSIBIICTCS HOBOE OKHO C YHCTBHIM pabouum JUCmom THaTPaMMBI COCHIOSHUL
CrieaIbHas naHelb UHCMPYMEHMOs, CoJeprKallas KHOMKY C U300pakeHneM rpaduieckux 3JeMEHTOB MOJICIIH,

HEOOXOAUMBIX JIJIs pa3pabOTKU AuarpaMmel cocmosnuil (Tadm. 9.1). HasHaueHne oTaeIbHBIX KHOIIOK MTAHEIH MOKHO Y3HATh

M3 BCINIBIBAIOIIHUX ITOJCKA30K.

I'paduyeckoe

k

&AL

Tabnuna 9.1. HasHaueHne KHOMOK CrieNMabHON ITaHeIH HHCTPYMEHTOB AUArpaMMbl COCTOSTHUH

H3o0pakeHue

BcmibiBaonias

MmoJICKa3Ka

Selection Tool

Text Box

Note

Anchor Note to Item

State

Start State

End State

State Transition

Transition to Self

Horizontal

Synchronization

Vertical
Synchronization

Decision

HasHayenune KHONKH

[MpeBparnaet n3o00paXkeHne Kypcopa B OpMy CTPEIKH ISl MOCIESIYIOLIEro
BBIJICJICHUS SJIEMEHTOB Ha JMarpaMmme

JloGaBnsier Ha qUarpaMMy TEKCTOBYIO 001acTh

Jobapmsier Ha iMarpaMMy puMedaHHne

Jlo6aBnsieT Ha qUarpaMMy CBSI3b IPUMEUYaHUS C COOTBETCTBYIOIINM
rpapueCKUM 3JICMEHTOM JIHarpaMMbl

JobapisieT Ha AUarpaMMmy cocmosnue

JlobapisieT Ha AuarpaMMy HadajabHOE COCMOAHUE

Jlob6asmsieT Ha qUarpaMMy KOHEUHOE cOCTmosHue

JloGaBnsieT Ha qUarpaMMy nepexoo

JloGaBrnsieT Ha uarpaMmy pegieKCusHblil nepexoo

Jobapmsier Ha 1MarpaMMy FrOpU30HTAIBHO PACIIONOKEHHBIN CHMBOJ

CHHXPOHU3AIWH (110 YMOIYaHUIO OTCYTCTBYET)

JloGaBnsieT Ha qUarpaMMy BEPTHKAIBHO PACIIOJIOKEHHBIH CHMBOJ
CHUHXPOHU3AIMH (110 YMOIYaHUIO OTCYTCTBYET)

JloGaBnsieT Ha qUarpaMMy CUMBOJI IPUHSITHS PELICHUS ISt
TBTEPHATHBHBIX 71€pex0006 (110 YMOIYaHUIO OTCYTCTBYET)

Ilo yMOIT4aHHIO Ha CIICHAIBLHOM aHEIH HHCTPYMEHTOB MOTYT OTCYTCTBOBATh KHOIKH C TPEMsI OCICIHUMHU
rpadudeckumu dreMeHTaMu u3 Tadnuibl 9.1. [Ipr He0OXOAUMOCTH UX MOKHO 100ABUTH HA CHELUATIBHYIO MaHENb



JIMarpaMMBbl COCMOSAHUL aHAIOTHYHO CIIOCO0Y, pacCMOTPEHHOMY paHee B siekuun 3 (puc. 3.1). I[Ipomormkas pa3paboTky
MPOEKTa 70 MOJIEITUPOBAHUIO CUCTEMBI YIIPABICHUS OAHKOMATOM, MOYKHO MPHUCTYIHUTH K Pa3pabdoTKe HOBOM
JarpaMMsbl cocmosiutl. C 3TO# 1eNbIo IS UarpaMMBbl COCMOsHUL MOJISTTH OaHKOMAaTa 3a1auM

ums Juaepamma cocmosinuii ATM, a B CEKIHIO ee TOKYMEHTAITUH BBEJICM TEKCT

"Tuazpamma cocmosiHuil OTIACHIBACT KOHeuHbIl agmomam 0aHkomara'.

Jlo6aBneHMe COCTOSHUS HA THarpaMMy COCTOSTHUH W PEeIaKTHPOBAHHE €r0 CBOKCTB

st moGaBneHus: cocmosinus Ha TRarpaMMy cocmosHutl HEOOXOIUMO € ITOMOIIBIO JIEBOI KHOIIKH MBI Ha)KaTh KHOMKY €
n300pakeHNEeM MUKTOTPaAMMBbI COCHOSIHISA HA CTIEUAIbHON ITaHEeTI HHCTPYMEHTOB, OTITYCTHUTD JIEBYIO KHOIIKY MBIIIU U
IIEIKHYTH JIEBOH KHONIKOW MBIIIX Ha CBOOOTHOM MecTe pabodero Jjiicra AuarpaMMel. Ha quarpamme nosiBuTcst
N300paKEHNE COCMOsIHUSA C MApKepaMy H3MEHEHNUS €0 TeOMETPUIECKIX pa3MEPOB M MPEII0KEHHBIM Cpeion

UMEHEM 10 YMOTYaHUIO0, KOTOpOe pa3paboTInKy cleyeT H3MEHUTh.

s muarpaMMbl cocmosinuii MOy OaHKOMAaTa B Ka4eCTBE MMEHHM MEPBOTO JOOABICHHOTO COCMOsHUs N3MEHUM
NpeAIoKEHHOE IporpaMMoit no ymondanuto ums NewState na Oxxunanue kaptouku (puc. 9.1). 3anate

UMS COCMOsIHUSL MOYKHO JTHOO HETTOCPEACTBEHHO IIPH T00ABICHUH HOBOTO COCMOsIHUS HA TUATPaMMy cOCMOsHU, TH00
OTKPBIB OKHO CIIEHU(UKALNN CBOACTB HOBOTO COCMOSIHUS.

&+ Rational Rose - ATHmodel - [Statechart Disgram: Logical Yies/ [l4arpasiis coc o ATM] . - Dfil
[} Fle Edt View Formst Browse FRepart Quéry Tooks Adddns Window Help = 8] x|
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4 03 Use Cazo Viow =] & =
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Puc. 9.1. [TuarpamMmma coOCTOSTHUIA 1ociie [o0aBieHus Ha Hee coCTOsHMS OXHTaHne KapTOUKU

Jst T0GaBICHHOTO COCMOsIHUSL MOYKHO OTKPBITh 0UAI02080€ OKHO €r0 CBOMCTB JIBOMWHBIM INEITIKOM JICBOH KHOITKOW MBIIITH
Ha M300paKEHUH TOTO JIEMEHTA Ha TUarpaMMe. B 3ToM ciydae akTHBH3HPYETCS 0UAI02080€ OKHO CO CIICIIHATHHBIMU
BKJIQJIKAMH, B TIOJISI KOTOPBIX MOYKHO 3aHECTH BCIO HH(MOPMAIIHIO 10 JaHHOMY cocmosnuio (puc. 9.2).



tate Specification for O aaHH 2 x|

General |Au:tiu:un$| Transitinnsl Swinlanez

Mame: ID}KWJ.aHHB KAPTOMKM

Stereatype: I j
Dhwner: Logical Wiew

Context:

Documentation:

B gaHHOM COCTOAHMM BaHKOMET FOTOE K BEIMOAHEHMID ;l
CEOEH BYHELMOHaAEHOSTH

[

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

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

Puc. 9.2. [lnanoroBoe oKHO crienn(pUKAINN CBOWCTB COCTOSIHUS

[Tpr HEOO6XOAMMOCTH B THAJIOTOBOM OKHE CHEHU(HUKAINI CBOWCTB BBIOPAHHOTO COCIMOsAHUS MOXKHO 33/1aTh
BJIOKEHHOE ucmopuyeckoe cocmosnue. JIs 5TOro clieayer BRICTaBUTh OTMETKY y CBoiicTBa State/activity
history ( Hcmopuueckoe cocmosinue loesmenvrocme) n Haxats kHoniky Apply. B pesynsTate BHyTpH
UCXOJHOTO COCMOsIHUs TIOSIBUTCS BIIOXKEHHOE Ucmopuueckoe cocmosivue (puc. 9.3, a).

OMAAHHE KSTOMEW OMOAHME KapTOMEW

® (+)

Puc. 9.3. [loGaBneHne BI0XKEHHOTO UCTOPHYECKOTO COCTOSIHUS (a) M COCTOSIHUS TITyOOKOM ncToprH (0) st COCTOSTHHS
OrxuiaHue KapTOdKH

UrtoOBbI 00BIYHOE UcmOopUuieckoe cocmostue TIPEBPATUTh B COCMosAHUe TITyOOKOH NCTOPHH, CIIEAYET IONOTHUTEIHHO
BBICTaBUTh OTMETKY Y cBoiicTBa Sub state/activity history (Mcropuueckoe 0A-COCTOSHHE/ OesimenbHOCmb ), KOTOPOE
CTaHOBHTCS JOCTYITHBIM JUTSl PSAAKTUPOBAHMS [TOCIIE BEIOOpA IIEPBOTO CBOMCTBA, M HaXKaTh KHONKY Apply. B pesynbrare
BHYTPH UCXOJJHOTO COCMOSIHUSL TIOSIBUTCS BIIOKEHHOE cOCmosiHue Ty0oKoii ucropuu (puc. 9.3, 6).

Yt0oOBl OOBIYHOE cOCMOsIHUE IPEBPATUTH B KOMHO3UM, CIELYET MU J0OABICHUH HOBOTO COCMOAHUSA IOMECTUTD €0 BHYTPH
TPaHULBI TOTO COCMOAHUSA, KOTOPOE HEOOXOUMO CIENAaTh KOMNO3umHbiM. B pe3ynabraTte BHYTpU

HCXOJHOTO cOCMOsAH YA TIOSIBUTCSA HOBOE BIIOXKEHHOE cocmosanue ¢ uMeHeM NewState, koTopoe rpu nepeMeneHun
KOMIIO3UTAa B 00JIACTH TUArpaMMBbl COCHOsIHUIL BCEra OyIeT HaXOAUThCsl BHYTPH CBOETO KOMIO3uTa (puc. 9.4).

OHMOAHHE KAPTOYEK

MewState
®

Puc. 9.4. [Ipeppamienue coctosHus OkumaHne KapTOUKU B KOMIIO3UTHOE COCTOSIHUE

PaccMoTpeHHBIe BhIIIE IHCTBHUS IPUBEAEHBI TOJIBKO C [EIbI0 HILIIOCTPALMH OCOOCHHOCTEH ClielU(pUKAIINU HCTOPUIECKHX
1 BJIOXKECHHBIX IIOACOCTOSTHUN M HE OTHOCSTCS K pa3pabdaTeiBaeMOi Moeny OaHKoMaTa.



JIONIOTHUTENBHO MOXKHO OTIPEEIUTh CIEIYIOIUE CBOHCTBA COCMOANUL: 3aaTh TEKCTOBBIM CTEPEOTHIT COCIMOSHUA,
OTIPEJIETINTh BHYTPEHHUE W CTBHS Ha BXOJIE U BBIXOJIE, A TAK)KE BHYTPEHHIOIO OesmenbHOCMb. ITH CBOMCTBA JOCTYITHBI
JUTs pefakThpoBanus Ha Bkiaake General (O6mue) u Actions ([eiicteus). Ha Bkinagke Transitions ( [lepexoowt ) MOXHO
OTIPEJIETISATh ¥ PEAAKTUPOBATH 11€pex00bl, KOTOPhIE BXOIIT U BBIXOLIT U3 paccMatpuBaeMoro coctostaus. [locnenusis
BKJIazka Swimlanes (JJoposxku) cIayuT sl creludUKaiiy J0poKek, KOTopble, B KoHTekcTe si3bika UML, onpenenstoTes
JUISL TMarpaMMBbl JIEITeITbHOCTH.

Jlo6aBneHue mepexoia U peaakTHPOBAHHUE €r0 CBOWCTB

Jnst nobapneHus nepexo0a MEXIY IBYMSI COCMOAHUAMY HY)KHO € IOMOIIBIO JICBOH KHOIIKH MBIIIM HAXKAaTh KHOTIKY €
n300pakeHneM nepexoda Ha CrIelUaIbHON MaHeIn HHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIKY MBIIIH, HIETKHYTb JIEBOU
KHOITKOI MBIIIY Ha U300paKEHUHM UCXOIHOTO COCTOSHUSA HA JarpaMMe U OTIIYCTHTh e Ha H300paKEeHUH [IeTIEBOTO
cocTostHus. B pesynbTare aTHX AEHCTBHIA Ha ABarpaMMe MOSIBUTCSA U300pakeHne nepexodd, COeTUHSIONIETO JIBa
BBIOpAHHBIX cocTosTHUA. [Ipomomkas pa3paboTKy MOJIEIHN CHCTEMBI YIIPaBIeHU OaHKOMAaTOM, 100aBUM Ha

JHarpamMMy cocmosHutl HadanbHoe cocmosnue ( Start State ) u coenunruM ero nepexodom ¢ cocmosinuem Oxuganne
KapTouku (puc. 9.5).

&+ Ratival Rose - ATMmwdel - [Statechart Diagram: Logical Yeew ¢ fuarpaseis coCTose ATM] = 100] x|
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Puc. 9.5. JluarpaMma COCTOSIHH# 1OC/Ie 100aBICHHS Ha HEe Mepexo/ia u3 HaYaIbHOTO COCTOSIHHS B COCTOsIHUE OXKKIaHHE
KapTOYKH

ITocne no6aieHus nepexooa Ha TUArpaMMy COCMOAHUL MOXKHO OTKPBITh OUAI02080€ OKHO €T0 CBONCTB U
Crenu(UINPOBaTh JONOIHUTEIBHBIE CBOMCTBA, TOCTYITHBIE Ha COOTBETCTBYIOIIMX BKJIaAKax (puc. 9.6). Cinemyer oOpaTtuTh
BHHMaHHE Ha JiBe TiepBbie cTpoku Bkiajku Detail (ITogpoOHO), KOTOphIE MPEACTABISIFOTCS HAn00Iee BAXKHBIMU U3
CBOICTB nepexooa. IlepBoe none s6ooa Guard Condition cityXut Juist 3aJaHusl CHIOPOIHCEBO20 YCI08UA, KOTOPOES
OIpe/IeNsieT NPABIIIO CpabaThIBaHMsI COOTBETCTBYIOLIETO fiepexoda. Bo BTropoM none 6600a ACtion MoxHO
criennpUIUPOBATh deticmeue, KOMopoe NPoUcXooum npu cpabamvléanuy nepexoda 10 TOro, Kak MoJeIupyeMas cucreMa
TIOTIAJIET B LIEJIEBOE COCMOANUE.



Sl:al:e Transition Specification 3 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. /Inanorosoe okHO crenu(UKany CBOMCTB Iepexoa, OTKpbIToe Ha BKaaake Detail (IToxpo6HO)

[Tpr HEOOXOAMMOCTH MOKHO OTIPEIENUTH COOOIIEHHE O COOBITHH, TPOUCXOASAIIEM P CPabaTHIBAHUY 1epexodd, a TaKKe
BU3YaJIU3UPOBATH BIOKEHHOCTb COCIMOAHUL Y TIONKIIOYUTD UCTOPHIO OTACTBHBIX COCHOAHULL

OkoHYaTeIbHOe MOCTPOCHHUE AUarpaMMbl COCTOSIHUH MOJICITH bGaHKOMarTa

HJ'IH 3aBCPIICHUA TOCTPOCHUA JUarpaMMbl cocmosiHul paccMaTpuBacMoro npuMepa CJICAyeT OnMCaHHbIM BBIIIIEC crocooom
}IO6aBI/ITL OCTaBIINECA COCMOAHUA U nepexoabl. C sroit HEJIBIO CJICAYCT BBIITOJIHUTL CICAYIOMINC JIEUCTBUS:

1. Job6aButh cocmosnus ¢ umenamu: Oxxunanue Beoaa [IMH-kona, [Iposepka [IMH-kona, Oxunanve Beioopa
kienTa, O6paboTka 3arpoca Ha CHATHE HATMYHBIX, OO0paboTKa 3anmpoca Ha IoydeHue CrpaBKy, Beiiaua

HaJIM4YHbIX, [ledars, Bo3Bpar kapTouku, 3aBepiieHne TpaH3aKUK 1 (GUHATIBHOE coCmosaHue.

2. Jlo6GaBuTh nepexoo: KapTouka BCTABJICHA, HAIIPABICHHBIN OT cocmosHus OXunaHne

KapTouku K cocmosanuto Oxunanue soja [IMH-kona.

3. Job6aButk nepexoo: [IMH-kxox BBeneH, HanlpaBIeHHBIN OT cocmosnus Oxunanue BBoaa [TMH-

koJza k cocmosinuio Ilposepka [IMH-kona.

4, Jlo6aBUTE nepexod: OTMEHA TpaH3aKIMH, HANIPABJICHHBINH 0T cocmosanus Oxunanne Beoja [T1MH-

KoJia K cocmoanuio Bo3Bpar KapTOUKH.

5. Jo6aBute nepexoo co cmopooicegvim ycnosuem: [IIMH-kox BepHBIii]|, HanpaBIeHHBINA 0T cocmoanus IIposepka
[MNH-xona x cocmosinuro Oxumanue BEIOOpa KITUEHTA.

6. Jo6aButh nepexoo co cmopooicegvim ycnosuem: [IIMH-kox HeBepHBIH |, HapaBIIeHHBIN OT cocmosHusa [IpoBepka
[INH-xonma x cocmoanuo Oxnnaune sona [IMH-koma.

7. J106aBUTE nepexod: TpU HEYyIauH ¢ delicmeuem Ha nepexode KOHPUCKAIU KapTOUKH, HalTPaBJICHHBIH

ot cocmosanus IIpoepka [TMH-xoxa k cocmosnuro 3aBepiieHne TpaH3akiuu. J{s 3aganus oeticmsusi Ha OAHHOM
nepexode CIeayeT BBECTH TEKCT KOH(HCKaIms KapTouku B moie BBoaa Action ([eiictaue) Ha Bkiaake Detail (Tloxpo6wo)
OKHa clienu(UKauy CBOUCTB JAaHHOTO nepexooa (puc. 9.7).
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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. JInanoroBoe okHO crienu(UKauy CBONCTB TIepexo/ia TPH HEeyIauH MPH 3aJJaHUN JCHCTBHS Ha TIEPEX0Ie

JIns IpogoIDKeHHS TOCTPOSHUS AUArPAMMBI COCMOSHULL CIIEAYET BBHITIOIHUTD CIEAYIOIIIE JeHCTBHS:

8. J106aBUTE nepexoo: BEIOOP CYMMEBI CO CIMOPOICE8bIM YC08ueM  [CyMMa BBeIeHA|, HapaBJICHHBINA

ot cocmosanus Oxunanue BEIOOpa KiIMeHTa K cocmosinuto O0padoTKa 3anpoca Ha CHITHE HATUYHBIX.

9. Jlo6aBuTE nepexoo: BEIOOP CIIPaBKH, HATIPABIEHHBIN OT cocmosnusa OXXugaHue BEIOOpa

KITMEHTa K cocmosanuio O0paboTka 3arpoca Ha MoJy4eHHe CIIPaBKH.

10. Jlo6aBuTh nepexoo: 0OTMEHa TpaH3aKIWH, HAIPABJICHHBINH OT cocmoanus OXuganne BEIOopa

KJIMEHTa K cocmosiHuio Bo3Bpar KapTOUKH.

11. J106aBUTB nepexod co cmopooicegbim yciosuem: [KPEANUT He MPEBBILIEH |, HallpaBJIeHHbIH 0T cocmosanus O0padboTka
3ampoca Ha CHATHE HATMYHBIX K cocmosnuo Bpliaua HaTHYHBIX.

12. J106aBUTB nepexod co cmopodicegbim yciosuem: [KPEIUT MPEBBILIEH]| ¢ delicmeuem Ha nepexode COOOIIeHNE,
HaIlpaBJIeHHbIH OT cocmoanus OOpaboTKa 3apoca Ha CHATHE HATMYHBIX K cocmosanuio Bo3BpaT KapToUuKu.

13. Jlo0aBUTh nepexod: HAIMYHBIC BBIJAHBI CO CMOPOJICe8bIM YCioguem. [BpIOpaHa reyarh Yeka], HarpaBieHHbIH

0T cocmoanus Belaya HATMYHBIX K cocmoanuio Ileyats.

14, Jl00aBUTh nepexod: HATMYHBIC BBIIAHBI CO CMOPOJICe8bIM YClogueM: [TledaTh Yeka He BbIOpaHa], HarpaBlieHHbIH
OT cocmoanus Belaya HATMYHBIX K cocmosanuio Bo3Bpar KapTOUKH.

15. J106aBuTh nepexod: crpaBka copMUpOBaHa, HAMTPABIEHHBIH OT cocmosnust O0paboTka 3ampoca Ha MOJTyueHHe
CIpaBKH K cocmosinuio Tledars.

16. [o6aBuTh nepexod: neyarb 3aKOHYEHA, HANIPABICHHBIA OT cocmoanus Iledats k cocmosnuto Bo3Bpar KapTOUKH.
17. Jo6aBuTh nepexoo: kapTouka BO3BpalleHa, HAIPABICHHEIN OT cocmosanus Bo3Bpar

KapTOUKHU K coOCmosaHuio 3aBepIICHUE TPAH3AKIIH.

18. J100aBUTE nepexod: TpaH3aKIUs 3aBEPIICHA, HAIPABICHHBIA OT COCMOsHUs 3aBEePIICHHUE
TPaH3aKIMH K cocmosnuto OKuaanue KapTOUIKH.

19. Jl06aBUTE nepexoo, HaNPaBICHHBIH OT cocmosanus OXUIaHUE KapTOUKH K PUHATEHOMY COCMOSIHUIO.

Juaepamma cocmosmuii TS pacCMaTpUBAEMOM MoJIeNn GaHkoMara OyIeT UMeTh Clieayrommuii Bz (puc. 9.8).
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Puc. 9.8. OkoHUATENbHBIN BU THArpaMMbl COCTOSIHUH JIJISl MOJCITMPOBAHUS ITOBEACHNUS OaHKOMAaTa

Crnenyer 3aMeTHTh, YTO B pa3pabaThiBAEMOM MOJCTH OUACPAMMA COCMOSIHUL SIBIISIETCS SIUHCTBEHHOM U OMUCHIBACT
MOBEJICHUE CUCTEMBI YIIPABJICHUS OAHKOMATOM B LIEJIOM. [ TaBHOE JOCTOMHCTBO JAHHOW JHArPaMMBI COCIOSIHUIL -
BO3MO>KHOCTh MOJICTTHPOBATh YCIOBHBIN XapaKTep pealn3allii BCeX BAPHAHTOB UCIIOJIb30BaHUS B (popMe U3MEHEHUS
OTHENBHBIX cocmosnuil pa3pabaTbiBaeMoii cucteMbl. B To sxe Bpems B cpene IBM Rational Rose 2003

JAHHAS Ouazpamma He SBISETCsS He0OXOIUMOH [T TeHEpaIliy IPOrpaMMHOTo Koja. [ToaTomMy B ciydae AyOIUpOBaHUS
nH(OpPMAaIHH, TPEACTaBICHHON Ha TarpaMMax KOOTEPaIH U MOCIeI0BaTeIbHOCTH, pa3paboTKy AUarpaMMbl COCHOSHULL,
0COOCHHO B YCIIOBUSIX JICUIIUTA BPEMEHH, OTIYIIIEHHOTO HA BHIOJHEHHE MPOEKTA, MHOT/A OMYCKAIOT.

JIaboparopHas padora 19. PazpaboTka nuarpaMMBbl A€ATEIbHOCTH U PEIAKTUPOBAHUE CBOMCTB €€ DJIEMEHTOB.

OcobeHHOCTH Pa3pabOTKH qrarpaMMbl AesTenbHoCTH B cpeae IBM Rational Rose 2003

Jluazpamma oesmenvrocmu B cpene IBM Rational Rose 2003, Tak xe Kak U Quacpamma COCTOSTHAHN, MOKET OTHOCHTBHCS K
OTJEIBHOMY KJIACCY, onepayuu Kiacca, BApUaHTy UCTIONIb30BAHUSI, TAKETY WK Tpe/icTaBieHnto. Oomrue

PEKOMEHIALNH /10 IIOCTPOCHHIO THArPaMMBI OestmeibHocmu OBLIH PacCMOTpPeHBI B jiekiuHu 11 Kypca "OCHOBBI 00bexkmuo-
opuenmuposanno2o mooeruposarus B Hotaruu UML". J{ist TOro 4ro0bl MOCTPOUTH JUATPAMMY 0esmebHOCHIU, €¢ BHAYAIe
HEOOXOAUMO CO3/aTh U aKTHBU3UPOBATh.

Hauatp MOCTPOCHHUE AUArpaMMmbI OdessmenvHocmu IS BI:I6paHHOl"0 3JIEMCHTA MOJICIIN UJIN MO}ICJ’IpreMOﬁ CHUCTEMBI B LICJIOM
MOXHO OJTHUM U3 CJICAYIOIHUX CII0Cco00B:

) IllenkHYTh Ha KHOIKE C U300paXKEHUEM OUacpaMMbl COCMOAHUI Ha CMAHOAPMHOU NAHeU UHCHMPYMEHMO8, IOCIIe
4ero cieayeT BbIOpaTh MPEACTaBIEHUE U THII pa3padaThIBAEMOI JUarpaMMBl - AUarpaMma OesamenbHOCHU.

. Beigenuts jgorndeckoe npencrasinerue ( Logical View ) wiu npescrasnenue BapuanToB ucnons3osanms ( Use
Case View ) B Gpaysepe MpOEKTa U BBIIOIHHUTH OIEPAIIII0 KOHTEKCTHOTO MeHi0: New — Activity

Diagram (Hosast Huarpamma oesimensHocmu ).

° PackpeITh ornueckoe npezcrasienune ( Logical View ) B 6paysepe npoekTa U BBIICIUTH PaCCMaTPHBAEMBbIit
KJIaCC, onepayuio Kiacca, maker, Wi PpackphITh MPEICTaBICHAE BapHaHTOB Hcmonb3oBanus ( Use Case View ) u BeiOpath


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

BAPHAHT HCIIONB30BAHHS, [IOCTIE YEero BHITOTHATE ONEPALNIO KOHTEKCTHOro Merio: New ~* Activity

Diagram (Hosas — 7 Jluarpamma desmensrocmit ).

° BbINONHKATS ONEpALHMIo [IaBHOro MeHio: Browse ~ State Machine Diagram (O6zop ~ Jluarpavma
COCTOSIHHIA), ITOCJIE CIIEMYET Yero BRIOpaTh NPEACTABICHHE U THII pa3pabaTbiBaeMOi IUarpaMMBl -

JHarpamma O0estmenbHOCH.

B pe3synbTaTe BBINOTHEHHS 3THX ICHCTBHH MOSBIIAETCS HOBOE OKHO C YMCTBIM pabouum

JIUCMOM JTAATPAMMBI OesimelbHOCU U CTICUHAIIBHAS NAHelb UHCIMPYMERNO8, COepKaIlias KHOIIKK ¢ H300paxeHueM
rpapueCKUX JIEMEHTOB, HEOOXOAUMBIX JIJIs pa3pabOTKU auarpaMmel desimenvrocmu (tadi. 10.1). HaznaueHue oTaeIbHBIX
KHOTIOK TTAHETH MOYKHO y3HATh W3 BCIUIBIBAOIINX ITOJICKA30K.

Tabnuna 10.1. HazHaueHne KHONOK CIIeUaTbHOM NaHelld HHCTPYMEHTOB AUarpaMMBbl JIEsITeTbHOCTH

I'paguueckoe BcennbiBaomas
Ha3HaveHnune KHONIKH
H300pakeHue NMoJCKa3Ka
[ Selection Tool I[MpeBpaiaer u300paXkeHre Kypcopa B GOpMY CTPENKH IS TOCIEAYIOLIETO
BBIJICJICHUS DJIEMEHTOB Ha iMarpaMmme
e Text Box JloGaBnsier Ha qUarpaMMy TEKCTOBYIO 00J1acTh
= Note JloGaBnsieT Ha qUarpaMMy IpuMedaHue

) Anchor Note to ltem  [loGapmsieT Ha AMarpaMMy CBsI3b IPUMEUAHHS C COOTBETCTBYIOIIAM
g rpagUIecKuM 3JIEMEHTOM JuarpaMMbl

= State Jo6aBrnsieT Ha TuarpaMMy COCTOSTHHE
Activit 00aBJISET HA TUATPAMMY O0esmenbHOCHb

= TpamMmy

. Start State JloGaBnsieT Ha qUarpaMMy HadajibHOE COCTOSIHUE

& End State JloGaBnsieT Ha qUarpaMMy KOHEYHOE COCTOSIHUE

Ve State Transition Jobapmsier Ha AMarpaMMy nepexoo

0 Transition to Self JloGaBisieT Ha TUarpaMmy pegieKCusHblil nepexoo

_ Horizontal JlobaBiisieT Ha THarpaMMy rOPU30HTAILHO PACIIONOKCHHBIN CHMBOJT
Synchronization CHHXPOHHU3AINH
Vertical JlobaBisieT Ha THarpaMMy BEPTUKAIbHO PACHOI0KEHHBIH CHMBOJI
Synchronization CHHXPOHHU3AINH

& Decision JlobaBisieT Ha TUarpaMMy CUMEOJL NPUHSAINUS PeUEeHUsT TS

AJIBTCPHATHBHBIX nepexot)oe

g Swimlane JlobaBisieT Ha TUarpaMMmy JOPOKKY
Object obaBJsieT Ha duazpammy oovexm (10 yMOITIAHUIO OTCYTCTBYET
= pamay y™ YICTBY
= Object Flow JloGaBsieT Ha IMarpaMMy CTPEJIKY 1n0moKa 06bexkmos (10 yMOTYaHHIO
OTCYTCTBYET)
€2 Business Activity JloGaBisieT Ha qUarpaMMy OU3HEC-IEATEIBHOCTD (110 YMOITYaHUIO
OTCYTCTBYET)
=33 Business Transaction JloGaBisier Ha TuarpamMmy OM3HEC-TPaH3aKIHIO (10 YMOIYaHHIO

OTCYTCTBYET)



Kax BUAHO U3 3TOH TaONUIIBL, 70 YMOTYAHUIO Ha IAHETH HHCTPYMEHTOB OTCYTCTBYIOT HEKOTOpBIE rpad)uecKue JIEMEHTHI,
a IMEHHO - KHOTIKH C TUKTOrPaMMaMH 00BEKTa U nomoxa obvexkmos. Ilpyu HeoOX0JMMOCTH X MOXHO JOOABUTH Ha
CIIELMAIbHYIO NaHEIb JUarpaMMBbl JesmelbHOCmY CTAaHAapTHBIM CIIOCOO0M, KOTOPbIH ObLI OIIMCAH paHee.

Jl1s1 pa3pabaTeiBaeMOro MPOeKTa CUCTEMBI YITPaBJICHHsI 0aHKOMATOM Ouazpamma OesmeibHOCmu OTTACHIBAeT
MOCIIE/I0OBATEHHOCTD JISHCTBUI KIIMEHTA [TPU MCIIOJIb30BaHUK OaHkoMmara. J{7st yno06cTBa MOXKHO BKIFOUUTH Ty JHArPaMMy
B JIOTHYECKOE npedcmasienue, I 4ero Heo0bXoauMo B Opaysepe MpoeKTa BELIEINTE Jornyeckoe npeocmasnenue ( Logical
View ) ¥ BBIIONHUTB OMEPALHI0 KOHTEKCTHOTO menio: New 7 Activity

Diagram (Hosas - Jluacpamma oesmenvrocmu ). Ilpomomxkast pa3paboTKy IPOEKTa 170 MOJCITUPOBAHUIO CHCTEMBI
yIpaBiieHust 0aHKOMAaTOM, MOKHO MPHUCTYIUTH K pa3paboTKe HOBOH quarpammsl desimenbrocmu. C 3TOH Henblo Ui
JarpaMMBbl OesimenbHOoCmy MoJieny 0aHkoMata 3anaauM ums JJuarpamma desmensnocmu ATM, a B cexuro ee
JIOKYMEHTaIUX BBeJIeM TeKCT "J[uazpamma OesimenbHOCMU ONUCHIBAET NOCIIENOBATENFHOCTD ICHCTBUI KIMEHTa IPH
UCIIONIb30BaHNH OaHKoMaTa'.

,H063BJ'ICHI/IC ACATCIIBHOCTU Ha JUarpaMmy ACATCIbHOCTH U PCAAKTHUPOBAHUC €€ CBOICTB

Just noGapneHus destmenbHOCmy Ha AAATPAMMY OesmenbHOCHY HY)KHO ¢ TIOMOLIBIO JICBOI KHOIKH MBIIIN HAXaTh KHOIKY C
U300paKEHUEM TUKTOIPAMMBI JesimeibHOCHY Ha CIICLUANBHON MaHEeIN HHCTPYMEHTOB, OTIYCTUTh JIEBYIO KHOIKY MBIIIH U
IICIKHYTB JICBOH KHONKOI MBIIIK Ha CBOOOTHOM MECTE pabouezo aucma nuarpaMmbl. Ha nuarpamMme nosiButcs
N300paKeHUE OesmenbHOCHY ¢ MapKepaMH H3MCHEHHMS €r0 TCOMETPHUYECKUX Pa3MEpOB U IPEIIOKEHHBIM Cpeloi

HUMEHEM 10 YMOITYaHUIO, KOTOPOE pa3paboTUHKy ClIeAyeT U3MEHUTE. [J0OaBUTE desmenbHochy HA AUArpaMMy MOXKHO
TaKKe ¢ IOMOILBIO onepayuu TIaBHOTO meHto. T00IS —* Create — Activity nm ¢

TIOMOIIBIO Onepayuu KOHTEKCTHOTO Menio: New ~ 7 Activity, npeiBapHTeIbHO BHIICIHB HATPAMMY OesmebHOC B
Opaysepe ImpoeKTa.

B pesynbTare 3THX A€HCTBUI HA qrarpaMMe MOSBUTCS H300pakeHue desmenvrocmu ¢ umeneM NewActivity,
MPEATIOKEHHOE IPOrpaMMOit no ymodanuro. HaunHas mocTpoeHue quarpaMMbl destmenbHocmy MoJen OaHKoMaTa, JUis
TepBOil T0OABIICHHOM desimenvHocmu 3aaaquM uMs BeraButh kapTouky (puc. 10.1).
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For Help, press F1 Delaudt Langubge: Analyss &
Puc. 10.1. [Inarpamma iesITenbHOCTH TIOCIIE JOOABIEHHS Ha Hee JIesTeIbHOCTH BCeTaBUTh KapTouKy

[Mocne noGasienust desmenvbHoCmy Ha AUATPAMMY OesimeNbHOCHU MOYXKHO OTKPBITh OUAI02080€ OKHO CTIelN(HUKAIINY ee

CBOﬁCTB )5 OHPC,I[GJ'II/ITL JOIMOJIHUTEIIbHBIC CBOﬁCTBa ()eﬂmeﬂbHocmu, ,Z[OCTyHHBIC Ha COOTBCTCTBYIOIIMX BKJIAJIKAX (pI/IC.
10.2).
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General I Actions I Transzitions I Swimlanes I

M ame: IBCTEIBHTI: KapTouky

Stereatype: || - I
Q= Busziness Activity

Context: EBusiness Transaction

D ocumentation:

[~

I Statesactivity histony I Sub statedactivit hHiston

Ok I Cancel I Spply I Browse vI Help I

Puc. 10.2. [TnanoroBoe oKHO crienu()UKAIMN CBOWCTB JESTEIbHOCTH

Ilpwu 3TOM 1151 desimenbrocmu CTAaHOBATCSA JOCTYITHBIMU [UTS BbIOOpa Ba crepeotuma: Business Activity (busuec-
OesmenvHocmy) 1 Business Transaction (Bu3Hec-TpaH3akius), KOTOPbIC KIMEIOT COOCTBEHHOE Tpaduieckoe H300paKeHUe
(cM. tabm. 10.1). Ha Bkinagke Transitions ( [lepexoowl ) oxHa crienupUKaUN CBOUCTB 0esmenbHOCHU MOXKHO ONPEIETIATh
U PEIAaKTHPOBATH Nepex0o0bl, KOTOPBIE BXOJAT U BBIXOIAT U3 paccMaTpuBaeMoi desmenvrocmu. Ilocnennss

BKiagka Swimlanes (JJoposku) CIyXKuT [ Crennu(puKanii JOPOKKH, Ha KOTOPYIO TOMEIIaeTCs

paccmarpuBaeMas deamenbHOCHb.

Xots npoepamma IBM Rational Rose 2003 mo3BosieT onpeneNuTh CBOHCTBa desmeibHoCm U, TOCTYITHBIC Ha

BkJIaake Actions (JleiicTBust), ciemayer MOMHUTD, YTO BHYTPEHHHE JICHCTBHS ABJISIOTCS CBOWCTBAMH OOIIIErO MOHATHS
COCTOSIHHS, & BHYTPEHHSIS 0esimelbHOCMb CIYKUT UIMEHEM COOCTBEHHO OestmelbHOCmuU, TOMEIIaeMOoi Ha

JuarpamMmy desmensrocmu. [lo3ToMy 1iisl desimenvrocmu BO U30€kKaHHE HEOPa3yMEHHH JTy4Ille OCTABUTh 3Ty BKIAIKY
IIyCTOM.

JobapneHue nepexosia U peJaKTHPOBAHUE ero CBOHCTB

JlobaBnenue nepexooa Ha TUarpaMmy desmenbHOCMY TIONHOCTHI0 aHAJIOTHYHO JiMarpaMMe COCTOSTHHUN. A IMEHHO, TS
JI00ABICHUSI nepexo0a MKy IBYMS 0esimelbHOCMAMU HY)KHO ¢ TIOMOUIBIO JIEBOM KHOMKH MBIIIN HAXKATh KHOIIKY C
M300paKEHUEM ngpexoda Ha CTICIUAILHOMN MaHeI HHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIKY MBIIIH, HIETKHYTD JIEBOH
KHOTIKO# MBIIIIN Ha H300paKEHUH UCXOHOM dessmenbHocmy Ha IUarpaMMe U OTITYCTUTh €€ Ha H300paKeHUH

LEeNeBOi dessmenvrocmu. B pe3ynbrare STUX JSHCTBUN HA TUArpaMMe TIOSBUTCS H300paKEeHUE nepexodd, COSTUHSIOIETO
JIBE BBIOPAHHBIX desimenbHocmu. Eciny B KauecTBe OJJHOM M3 AESITENLHOCTEH SIBIISIETCS CAMBOJI BETBIICHUS HITH COCAUHEHUS,
TO MIOPSIIOK TOOABJIEHUS nepexo0d COXPAHSIETCS TIPEKHIM.

Crnenyer 3aMeTHTh, YTO MPU HAIWYHMHU B IIPOEKTE 3aKOHUYEHHOU Ouazpammuvl cOCMosHul IONbITKA 100aBUTh HAYalIbHOE
COCTOSIHUE Ha IUATPaMMY OesimelbHOCHY ¢ TIOMOITHIO KHOIIKA CIICIIUAIEHON MaHEeIIH HHCTPYMEHTOB OKaKETCsI
6e3ycnemrHoit. B atom ciydae npoepamma I1BM Rational Rose 2003 dukcupyer Haamdue B MOJICIH HAYAIEHOTO COCTOSTHUS
1 HE TTO3BOJIHT 00aBUTH €ro C MOMOIIBI0 COOTBETCTBYIOIIEH KHOIIKH Ha pa3padaTeiBaeMble Oudepammbl

COCMOsIHUTL U OesimenbHocmu. PemuTsh TaHHy o Tpo0IeMy MOKHO MOCPEICTBOM MEPETACKUBAHMS C TOMOIIBIO MBIIITH
HAYaIBHOTO COCTOSIHUS U3 Opay3epa MpoeKTa Ha JTIF00YIO 13 BHOBB pa3pabaThIBACMBIX JHATPAMM.

[Mocne nobasieHus nepexooa Ha TUArpaMMy OessmelbHOCHY CTAHOBSATCS JOCTYITHBIMU JUIsl PEIaKTHPOBAHHUSI €0 CBOICTBA B
CIIEIUATEHOM JHalioroBoM okHe (puc. 10.3), KOTopoe MOKHO OTKPBITh 720 JABOWHOMY IIETYKY JIEBOK KHOITKOW MBIITH Ha
M300paKEHUH nepexood.
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General | Detail |

Ewvent: I

Argurnentsz: I

Stereotype I j

Dacumentation:

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

Puc. 10.3. /luanororoe OKHO CriCITU(pHKAIIHA CBOWCTB IMepexoa

[pu cnenmdukanuy CBOHCTB nepexo00g ClieyeT OMHUTD, UTO BCE nepexodbl Ha arpaMMe destmeibHoChi SBISIETCS
HETPUTTEPHBIMH, T.€. HE IMEIOT HMEH COOBITHI. [0 3TOM prdrHE note 6600a ¢ umeHem Event (Cobprtue) s

BCEX 1€pex00o8 OIKHO 0CTaBaThes mycThiM. Ho Bce nepexodut, BBIXOASAIINE U3 CUMBOI06 8eMBIeHUsL (Peulerust), TOTKHBI
HUMETh CMopodicesble YCiosus, KOTopsie criermpunnpyrotes Ha Bkinaake Detail (TToxpo6Ho) anamoroBoro okHa
cnenn(UKauu CBOMCTB nepexood.

OkoHYaTenbHOe MOCTPOCHHUE AUArpaMMbl ACATCIIbHOCTU MOJCIIN bGaHKoMaTa

,HJ'ISI 3aBCPIICHUSA TOCTPOCHUA JUAarpaMMbl oesimenbHoOCmu paccMaTpuBacMoOro npumMepa CJIeAyeT ONMCAHHbIM BBIIIC
crocoooM 21068.BI/ITI) OCTaBIIHECS 0esTmenbHOCU U nepexodbl. C aToii HEJIBIO CIICAYCET BBIIIOJIHUTD CICAYIOIINE HeﬁCTBHHZ

1. Jlo6aButh desmenvrocmu ¢ umenamu: Beectn [TMH-xon, BeiOpats Tin Tpan3zakunu, Beectu cymmy, [lomyunTts
CIIPaBKY O cOCTOSIHUHM cyeTa, [lomyunts Hannunsle, [lonmyants ek, [lonydnTts kapTouky ¥ GHUHAIBHOE COCTOSHHUE.
2. Jlo0aBUTb cumeoibl 6emenenus (peuteniis), pacliodoKuB UX MEXAY oesmenvHocmamu ¢ uMeHamu: Beectu ITHMH-

Koz ¥ BeiOpathk Tun Tpanzakuuu, Beiopars Tin Tpan3akimu u Beectu cymmy, Beectu cymmy u [lonmy4uts cripaBky o
coctosHuu cuera, [lonyunts Hanuunble U [lonyunts vek, [lomyunts uek u IlomyunTs kapTouky. Ilpu aToMm
HOCIEIHUN cumeon peuienus OyIeT UCIOIB30BaThCs B KAYECTBE CUMBOJIA COCAUHEHHUS.

3. JloGaButh nepexoo, HanipaBIeHHBIH 0T deamenvrocmu Beectu [TMH-xox x cumsony pewenus.

4, Jo6aButs nepexoo co cmopooicegvim ycnosuem: [IINMH-kox BepHBIii|, HaNpaBIEHHBIA OT CUMB0IA

peutenust K desmenvHocmu BpiOpaTh THIT TpaH3akuuu. J{is 3a1aHust cmopooiceso2o yciosus TAHHOTO nepexood Clenyer
BBectH Tekct ITMH-kox BepHsIii B moie BBoga Guard Condition ( Cmopooicesoe yenosue ) na kinanke Detail (IToxpo6Ho)
OKHa crieru(pHKanuy CBOMCTB JaHHOTO nepexooa (puc. 10.4). IIpu 3TOM TEKCT cmopodice6o20 yciosusi CACIyeT BBOOUTD 0e3
CKOOOK.



B State Transition Specification : 7| x|

General Detail |

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

Auction: I

Send event:

|
Send arguments: I
Send target: I

Transition between substates

Fram I j

Ta I Brifpare TMN TRaHZakLHH j

k. I Cancel | Apply | Browse = Help

Puc. 10.4. [lnanoroBoe oKHO crieliuUKaMy CBOMCTB Mepexo/ia NPy 3aJaHUH CTOPOKEBOTO YCIOBHSI

,HJ'IH IPOOOJIKCHUA MTOCTPOCHUA JUarpaMMbl oessmenvbHocmu CJICAYECT BBIIIOJIHUTHL CJICAYIOIINUC JIeHCTBUS

5. Jo6aButh nepexoo co cmopooicegvim ycnosuem: [ITNMH-kox HeBepHBIH |, HAPABICHHBIN OT cUMB01a peuteHus K
CHMBOITY COECJIMHEHHSI.

6. Jlo6aBUTh nepexod, HaNpaBIEHHBIN OT desimenvbHocmuy BrIOpaTh THI TPaH3AKIMHU K CUMBOTY PEULeHUS.

7. J106aBUTE nepexoo co cmoposicedbim yciosuem: [BBIOOP CHATHS CyMMBI | , HAIIPABJICHHBIH OT cuMB0.1a
peutenus X deamenvHocmu Beect cymmy.

8. J106aBUTB nepexod co cmopooicegbim yciosuem: [BHIOOP TIOydeHNUs CIIPABKY |, HANIPaBJICHHBIH OT cUMB01d
pewenusi K desmenvrocmu [1onyduTs CripaBKy O COCTOSTHHU CYETa.

9. Jlo6aBUTh nepexod, HalpaBJICHHBIN OT OesimenbHocmu BBECTH CyMMY K CUMB0TY peuteHus.

10. J106aBUTB nepexod co cmopoicegbim yciosuem. [CyMMa HE TIPEBBIIIACT Kpeount|, HaIpaBIeHHBIA OT cUME0.1d
pewenua X deamenvrocmu [10IydnTh HATMYHEIE.

11. J106aBUTE nepexoo co cmoposicevim yciosuem: [CyMMa PEBHIIIACT Kpedunt|, HaPaBICHHBIA OT cumMe01a
peuienusi K CAMBOJIY COCANHEHUSI.

12. Jlo6aBuTh nepexod, HaNPaBIEHHBIN OT desmenvHocmuy 110TydUTh HATTMYHBIC K CUMBOTTY PeUeHUs..

13. J106aBUTh nepexod co cmopodicegbim yciosuem: [BHIOpaHa 1evyath Yeka], HarpaBJieHHbIH OT cumeoia
peuwtenua X deamenvrocmu I1oIydnTs Yex.

14. J106aBUTD nepexood co cmopooicegbim yciosuem: [TiedaTh YeKa He BEIOpaHa], HalpaBIeHHBIH OT CUMB0/IA peuieHus K
CHMBOJTY COCAUHEHHSI.

15. Jlo6aBUTE nepexoo, HaNPaBICHHBIH OT dessmenbrocmu 110TyduTh YeK K CHMBOJTY COCMHCHUS.

16. Jlo6aBUTh nepexod, HaNpaBIEHHBIN OT desimenvHocmu 110TyduTh CIPaBKY O COCTOSHHH CUETa K CUMBOILY
COE/IMHEHUSI.

17. JoGaBuTh nepexoo, HaNpaBICHHBIN OT CHMBOJIA COSAUMHEHUS K OeamenvHocmu [1omydnTs KapTouKy.

18. Jo6aBuTh nepexoo, HaNpaBICHHBIN OT deamenvHocmu 11oIydanTh KapTOUKy K (YHHATEHOMY COCTOSTHHIO.

IocTpoeHHas TakuM 00pa3oM Juazpamma desmelvHocmu OyneT UMeTh cienytomuii Bug (puc. 10.5).
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Puc. 10.5. OxoHUATEIHHBIN BUI AUATPAMMBI AEATEIIEHOCTH ISl MOJICTH OaHKOMAaTa

Crenyer 3aMETHTB, YTO B pa3padaTbIBAEMON MOJETH OUACpamMma 0esimeabHOCmY He OTTUCHIBAET CUTYAIHNIO OJOKNPOBAHUS
KapTOYKM MPH TPHKIbI HeBepHO BBeneHHOM [TMH-koze. JIononHUTh AaHHYIO AUarpaMMy OesmenbHOChu, KOTopast
YUYHUTBIBAET JIaHHOE YCIOBUE B JOPME ITPOBEPKH OTIEIHHOTO YCIOBHS, PEJIAraeTCsl YUTATEISIM CAMOCTOSITEIBHO B
KayeCTBE YIIPAKHEHUS.

Crnenyer nomuuth, uto B cpeae IBM Rational Rose 2003 ouaepamma desmenvrocmu He sBISETCS HEOOXOUMOM 15t
reHepalyy nporpaMmMHoro koja. [loaromy pa3paboTKy AuarpaMmm 3TOro TUIa, OCOOEHHO B YCIOBUSX JAe(UIMTA BPEMEHH,
OTITYIIEHHOTO Ha BBIMOJHEHHE MPOEKTA, HHOT/IA OIYCKAIOT. B TO jke BpeMsi ClIeyeT OTMETUTh, YTO B MPOEKTAX
PEMH)KMHUPHHTA U JIOKYMEHTUPOBAHHsI OM3HEC-TIPOLIECCOB OUASPAMMA OesiMeNbHOCMU SIBIISETCS OCHOBHBIM CPEICTBOM
BU3yallu3aluy OU3HEC-IIPpolleccoB B KOHTeKcTe si3bika UML.

Ha6opaTopHa;[ na60Ta 20. P33D8.60TK3. JIarpaMMbl KOMIIOHEHTOB U PEeIaKTHPOBAHNE CBOUCTB €€ IJIEMEHTOB

OcobeHHOCTH pa3pabOTKK AMarpaMMbl KOMIIOHEHTOB B cpeae IBM Rational Rose 2003

Jluazpamma KoMnoHenmog CIYUT YaCThiO (PU3NUIECKOTO MPEACTABICHUS MOJIEIHU, UTPACT BAXKHYIO POJIb B MPOIIEcCe
OOAII u siBrsieTCsS HEOOXOIUMOM IS TeHEepaIuy IporpaMMHOro koza. OO0IIre peKOMEHIAUN 10 TIOCTPOCHUIO
JUarpaMMbl KOMHOHEHMOo8 ObUIN PacCMOTPEHBI B JieKIUHU 12 kypca "OCHOBBI 06beKmMHO-0PUESHMUPOBAHHO20
moodenupoganus B HoTaruu UML". Jnst pa3paOoTku quarpaMm xomnonenmog B Opaysepe poeKTa npeiHa3HaueHO
OTJENbHOE npedcmasnenue komnorenmos (Component View ), B KOTOPOM yxKe COIEPIKUTCS OUASpaAMMA KOMROHEHMO8 C
MYCTBIM COZIEpKaHHEM U UMeHeM no ymondanuio Main (I'maBHas).

AKTI/IBI/B&IIPISI AuarpaMMbl KOMNOHeHn 06 MOXKET OBITh BBIIOJHEHA OJHUM U3 CIIEAYHOIINX CITOCO0OB:

) IllenkHYTh Ha KHOIKE C U300paXKEHUEM AUArPAMMBbl KOMNOHEHMO8 Ha CMAHOAPMHOU NAHETU UHCTPYMEHNOS.
° PackpbITh TpezicTaBIIeHHE KoMnoneHmos B 6paysepe ( Component View ) u ABaIbl MIENTKHYTH Ha
mukrorpamme Main (I'nmaBHas).

° UYepes nmyHKT MeHIO Browse — Component Diagram (bpaysep — JuarpaMMa KOMHOHEHMO8 ).



B pesynbTaTe BHIIOIHEHUS 9THX ACHCTBUI NOSBISETCS HOBOE OKHO C YUCTBIM padoyum
JUCmom JUarpaMMBbl KOMHOHEHMO8 U CIELUANIbHAS NaHelb UHCIMPYMEHMOo8, COIepKallasi KHOIKH ¢ n300paxeHneM
rpagu4ecKuX IPUMHUTHBOB, HEOOXOUMBIX ISl pa3pabOTKH AuarpaMMbl komnornenmog (tabm. 12.1).

k

iR

Tabmuma 12.1. Ha3HaueHne KHONOK CIIENHAIbHOM MaHed HHCTPYMEHTOB UarpaMMbl KOMITOHEHTOB

I'paduueckoe BcembiBaomas

l/l306p A’KCHHUE nmoacKa3skKa

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

Ha3nauyenne KHONKHU
[peBpamaer uzo0paxkeHre Kypcopa B GOpMy CTPEIKH IS
MIOCTIEYIOLIETO BBIACIICHNUS YJIEMEHTOB Ha JHarpaMme
JloGaBisieT Ha TMarpamMmy TEKCTOBYIO 00JIacTh
JloGaBnsieT Ha quarpaMMy npuMedaHue
Jobapisier Ha AuarpaMMy CBSA3b IPUMEUAHHS C COOTBETCTBYIOIIUM
rpaMYecKUM >JIEMEHTOM AUarpaMMbl
JloGaBnsieT Ha qUarpaMMy KOMHOHEHM
Jobapisier Ha Juaspammy naxkem
JobapmsieT Ha AuarpaMMy OTHOIICHHE 3aBHCHMOCTH
Jo6apnseT Ha TuarpaMMy crenu(pUKaInio MOIIPOTrPAMMEL
JloGaBnsieT Ha qUarpaMMy TeNo MoIpOrpaMMEI
JloGaBnsieT Ha qUarpaMMy TJIaBHYIO TIPOrpaMMy
JlobaBnsieT Ha qUarpaMMy crneyughukayuio nakema
Jlo6aBnsieT Ha qUarpaMMy TeNo rakeTa
[Jobapmsier Ha aAuarpaMMy ciequ(UKaLHUio 3a1auK
Jobapisier Ha AuarpaMMy Temo 3a1a4u
JloGaBsieT Ha qUarpaMMy THITOBYIO TIOATIPOTPaMMBI(TI0 YMOJTYaHHIO
OTCYTCTBYET)

JloGaBnsieT Ha qUarpaMMy THITOBOH MakeT (M0 YMOJTYaHHUIO OTCYTCTBYET)

JoGaprnsieT Ha muarpamMmy 0a3y JaHHBIX (IT0 YMOIYAHHUIO OTCYTCTBYET)

Kak BumHO U3 3TOH TaONHIpI, 70 YMOIYaHUIO HA TAHEIH HHCTPYMEHTOB OTCYTCTBYIOT TOJIBKO TPH Ipad)iIecKux 37IeMeHTa
U3 PACCMOTPEHHBIX PaHee 3JIEMEHTOB AUarpaMMbl KOMNOHEHMO8, & UMEHHO - KHOIIKU C MIMKTOrpaMMaMH TUIIOBOI
HOANPOTPaMMBbl, TUIIOBOTO MakeTa U 6a3vl danHbix. [Ipu HEOOXOMMOCTH NX MOXHO J100aBHUTh Ha CIIEIMATIBHYIO MTAHENb
JIarpaMMBbl KOMNOHEHMA CTaHIAPTHBIM CIIOCOOOM.

IIpoepamma I1BM Rational Rose 2003 He moaaepkuBaeT rpadUueckue cmepeomunsl, paCCMOTPEHHBIE B JeKuu 12 Kypca
"OCHOBBI 00BeKMHO-0pUeHMUPOBanHo2o Moderuposanus B Hotaruu UML", u npemiaraet yenoiil psia
COOCTBEHHBIX cmepeomunos. I'paduueckoe H300paKeHUE ITUX CMepeomunos U X KpaTKas XapakTepUCTHKa IPUBO/ISITCS B



crenyromieid Tabmuue (Tadi. 12.2). [Ipu 5ToM KakIoMy U3 KOMHOHEHMO8, KaK TPaBUIIO, COOTBETCTBYET
OTJENBHBIN (haiil HCXOTHON COOPKHU MPOrPaMMHOTO TIPHIIOKEHUSI.

Tabnuua 12.2. T'paduyeckoe n300paxkeHUe cmepeomunog KOMNOHeHno8 N NX XapaKTepUCTHKA

I'paduyeckoe uzodpakeHue u
HMSI 10 YMOJTYAHHIO

MewsubprogsSpec

MNewSubprogBody Subprogram Body

MNewhlainSubprog Main Program

MewHackageSpec Package Specification

o

MNewPFackageBody Package Body

MNewTaskSpec Task Specification

S

HaszBanue crepeorumna

XapakTepUCTHKA CTEPeOTHNA KOMHOHEHMA

Subprogram Specification Cnerudukanust moanporpammsr. COREpKUT onucanue

nepemenHuIx, IPOTeyp U GYHKIIHNH U HE CONEPIKUT
ONpEIEIICHUH KIIaCcCOB

Teno noamporpammel. COAESPKUT PEaTH3AINIO MPOIEHYP U
(hYHKIHIA, HE OTHOCSAIIUXCS K KAKAM-TO KJIACCaM, TIPH 3TOM HE
COJIEP>KUT OTNPEAETICHUH KIacCOB WK peau3aluil onepanuit
JIPYTUX KJIACCOB

I'maBHas mporpamma. Peanuzyer 6a30ByI0 JOTHKY paGOTEI
MPOrPaMMHOTO MPUIIOKEHHS ¥ CONEPIKHUT CCHUTKH Ha
JpYTUe KOMNOHeHmMbl MOJEIH

Cneyuguxayus naxema. COIep>XUT ONpeeNeHue Kiacca, ero
aTpuOyTOB 1 omnepanuii. B si3p1ke mporpaMMHupoOBaHuUs

CH++ cneyuguxayuu naxema COOTBETCTBYET OTASIBHBIN (ail ¢
pacmmpenuem "h"

Teno nakera. CoaepKUT KOJ pealln3alluil onepayutl kiacca. B
sI3pIKe TIporpamMmupoBanus C++ cneyugurayuu
nakema COOTBETCTBYET OTACNBHBIN (ailn ¢ pacmupenuem "cpp

Crenudukarus 3ana9d. MoKeT colepKaTh OTpeelieHIe
KJ1acca, ero aTpuOyTOB U ONepalnii, KOTOPbIC IPEINOIaraeTcst
HCITIOJIh30BATh B HE3aBUCUMOM HOMOKe YNpasieHUs!



MNewTaskBo d'g,-f Task Body Teno 3amaun. MoxeT coepkaTh pealiu3aluio onepayutl
Kaacca, KOTOPhIE UMEIOT He3aBUCHUMBIN TIOTOK YIIPABICHHUS.

. Generic Subprogram TumoBas moamporpamma. COIEpIKUT onucaHue nepemenHbIx,
MNewGenericSubprog prog ATIpOTpaM Acp P
npouenyp ¥ QYHKIHH, KOTOPBIE MOTYT OBITh HCIIONB30BAHbI B
: ! HECKOJIBKHUX ITPOIPAMMHBIX IIPUIOKEHUX. [Ipy 5ToM TUmoBast
TIOZITIPOTPaMMa He COAEPKHUT OMpe/IeNeHHii KIaccoB

+
'
1
1
1
'
1
1
1
'
1

MewiSaenar CPECI{EQB Generic Package TunoBo# naket. CoepKUT ONpeieieHne Kiiacca, ero
fmmmmmmm——-- aTpuOyTOB U OMEpaLnid, KOTOPOE MOXKET OBITh HCIOJB30BAHO B
HECKOJIbKMX POTPAMMHBIX MPUIIOKEHUSIX

Database baza manabix. Comep)kut onpeeneHrue OqHOTO UITH
HECKOJBKHX KJIACCOB, HX aTPUOYTOB M, BO3MOIKHO, OIICPALIHIA.
Ipu 3TOM COOTBETCTBYIOIIUE KIIACCH MOT'YT OBITh PEAI30BaHbI
B (hopMe OIHOM MIT HECKOJIbKUX TaOJHIl 0a3bl JaHHBIX

MNewSubprogspec

Hcnonp30BaHne pacCMOTPEHHBIX CHepeomunog CyIeCTBEHHO YBEIHIUBAIOT HATIISITHOCT TPaHUUECKOTO MPEACTaBICHHUS
JiarpaMMbl KOMHOHEHMOE 1 TIO3BOJIAIOT apXUTEKTOPY YTOUHUTh XapaKkTep pealu3alui MOJEIU IPOrpaMMHUCTOM Ha
BBIOPAHHOM $I3bIKE IPOTPAaMMHUPOBAHMUSL.

I[OﬁaBJ'ICHI/IC KOMITOHCHTA HAa AWarpaMMy KOMIIOHCHTOB U PEJAKTUPOBAHUE €TO CBOIICTB

st noGaBIeHUs KOMNOHeHma Ha TUATPAMMY KOMHOHEHN08 HYKHO C TIOMOIIBIO JICBOI KHOTIKM MBIIITH Ha)KaTh KHOTIKY C
M300paKEHUEM ITUKTOIPAMMBbI KOMROHEHMA Ha CTICIIMAIbHON MMaHeJIH UHCTPYMEHTOB, OTITYCTHTD JIEBYIO KHOIIKY MBIIIH U
IIEJKHYTh JIEBOH KHOMKOW MBIIIX Ha CBOOOTHOM MecTe pabodero jikcra AuarpaMmel. J{00aBUTh komnonenm Ha quarpammy
MOYHO TaKKe C MOMOIIBIO onepayuu TIaBHoOTo Merio: T0ols —* Create — Component wumu ¢

TIOMOIIBIO Onepayuu KOHTEKCTHOTO MeHio: New — Component, npeaBapuTenbHO

BBIJIETIVB npedcmaeienue KOMNOoHenno8 B Opay3epe IpoeKTa.

B pesynbraTe 3THX IEHCTBHUN Ha quarpaMMe MOSIBUTCSA H300PaKEHUE KOMNOHEHMA ¢ MapKepaMy H3MEHEHHS €ro
Te€OMETPHUYCCKHX Pa3MEPOB U MPEIIOKEHHBIM CPEA0H KMEHEM 710 YMOIYaHHIO, KOTOPOE Pa3pabOTUHKY CACIYeT H3MCHHUTS.
Ipomomxast pa3pabOTKy MOJIEIIH CHCTEMBI YIIPaBJICHUS OaAHKOMATOM, IOCTPOUM I Hee AuarpaMmy xKomnornenmos. C 3Toi
LEJIbI0 U3MEHUM UMs JHarpaMMbl, IPEIIOKEHHOE 710 yMoTdanuto Main, Ha /Juazpamma komnonenmos ATM, a s
MepPBOTO T00ABICHHOTO Komnonenma 3amaaum umsi MainATM.exe (puc. 12.1).
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Puc. 12.1. [luarpaMma KOMIIOHEHTOB TTocie JoOaBIeHus kKommoneHTa MainATM.exe

JIJIsL KaXKJI0TO KOMNOHEHmMa MOKHO OTIPENICIUTE Pa3IMUHbIe CBONHCTBA, TAKHE KaK CTEPECOTHII, A3bIK NPOSPAMMUPOBAHUS,
JICKJIapalii, peaan3yeMble KIacChl. PeIakTHPOBAHKME 3THX CBOMCTB ISl IPOM3BOIBHOTO KOMNOHEHMA OCYIIECTBIISIETCS C
MOMOIIBIO JIMATIOTOBOTO OKHA crienn(UKaIUU CBOKCTB (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. /luanororoe OKHO CrieIU(pHKaIMKA CBOUCTB KommoneHTa MainATM.exe

B wactHocTH, 1151 KOMnonenma MainATM.exe MmoxHO BeIOpaTh crepeotun <<EXE>> u3 npeaiaraeMoro BI0XEHHOTO
CITUCKa, TOCKOJIBKY NPUMEHHUTENBHO K pa3pabaTeiBaeMOi MOJIENHN MPEATIONaraeTcsi peaiu3anus 3TOr0 KOMROHEeHMd B
¢dopme uconarMoro Qaiina. [Ipu sTom Ha Briuagke Realizes (Peamusyer) comepxarcst Bce KIIacChl, BKIIOYAs U aKTEPOB,
KOTOpBIC HA TAaHHBIA MOMEHT MPUCYTCTBYIOT B MoieiH (puc. 12.3). Crenyer 3aMeTUTh, YTO KJIacChl OyAYT MOKa3aHbl B 3TOM
OKHE TOJIBKO TIpu BeIOparHoM cBoiictBe Show all classes (ITokasars Bce Kiiaccsl).



Eumpunent Specification for MainA ed

Generall Detsil  Realizes | Files I

¥ Show all classes

| 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. /lnanoroBoe OKHO creruuKau cBoicTB koMmmonenTa MainATM.exe, oTkpsIiToe Ha BKiIaake Realizes
(Peamu3yer)

Ilo ymomaanwuto B cpene IBM Rational Rose 2003 st Bcex 100aBiIsieMbIX Ha UarpaMMy KOMHOHEHMOE B Ka4eCTBE S3bIKa
peanu3aly HCIIOIb3YeTCs SA3bIK aHATH3a, KOTOPBIHA B IIOCIIEACTBUH CIEAyeT N3MEHHUTD Ha TOT A3bIK NPOSPAMMUPOBAHU,
KOTOPBII IpemonaraeTcs NCIoIb30BaTh ISl HallMCaHHUS IIPOrpaMMHOT0 Koja. B manpHeiem npu reHepanun
MPOrPaMMHOT0 KOJa He00X0IMMO OyIeT JOMOIHUTENBHO BEIOpATh Te KIAaCChl, KOTOPBIE Pealn3yeT TOT HiIH

uHOU Komnonenm moaenu. [lpoepavma |BM Rational Rose 2003 momnep>krBaeT BO3MOKHOCTh HCITOIB30BAHAS PA3THIHBIX
S3BIKOB ITPOTPAMMHPOBAHHS JUTS PEATU3ALIH Pa3IHYHbIX KOMHOHEHMO8 MOACITH.

Jlo6aBiieHre OTHOIIEHHS 3aBHCUMOCTH M PEIAKTUPOBAHHUE €r0 CBOMCTB

Jlo6aBiieHre OTHOIIEHHSI 3aBUCUMOCTHU Ha IMarpaMMy KOMIOHEHMO8 aHAIOTHYHO JI00aBICHUIO COOTBETCTBYIOLIETO
OTHOIIICHUS Ha JUarpaMMy BapHaHTOB UCIIONIb30BaHu. [Ipomomkas pa3paboTky Mojenn OaHKOMaTa, Ha

JIUArpaMMy KOMHOHEHMOE TIPEABAPUTEIBHO CIIeAYeT 100aBUThL BTOPOU komnonenm ¢ umeHem MainBank, st kotoporo
BBIOpaTh crepeotunt Main Program. Jlist mobaBiieHusI 3aBUCHMOCTH MEKITY ABYMS KOMINOHEHMAMU HYKHO C TIOMOIIBIO
JICBOH KHOIIKY MBIIIY HAXaTh KHOIKY C U300paKeHNEM 3aBUCUMOCTH Ha CIICIMAIbHON ITaHEeJI HHCTPYMEHTOB, OTITYCTUTh
JIEBYIO KHOIIKY MBIILIIH, IEIKHYTh JI€BOH KHOMKOM MBIIIU HAa M300paKEHUH UCXOIHOTO KOMNOHEHNA Ha TUarpaMMe U
OTITyCTHTD €€ Ha N300paXKeHUH IIeTIEBOT0 KoMnorenma. B pe3ynpTare 3TUX ASHCTBUII Ha AHarpaMMe MOSIBUTCS
n300pakeHne OTHOIICHHUS 3aBUCUMOCTH B ()OpMe ITYHKTUPHOM JINHUHU CO CTPETIKOW, COSAUHSIONIEH Ba

BBIOPAHHBIX KOMHOHEHMA.

[IpyuMeHUTENBHO K AUArpaMMe KOMHOHEeHMos MOJenu OaHKoMaTa pPacCMOTPEHHBIM CIIOCOOOM cleayeT

J00ABUTh OMHOULeHe 3aBUCUMOCTH OT KomnoHenma ¢ umeHeM MainATM.exe k komnonenmy ¢ nmenem MainBank.
B oonoanenue x 3ToMy A1 HArTIAJHOCTH MOXKHO YKa3aTh B (hOpMe MIPUMEUaHHH Te KIacChl MOJIEIH, KOTOPHIE
MIPEIIOIaraeTCs peau30BaTh B JaHHBIX KomnoHenma X (puc. 12.4).
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Puc. 12.4. /luarpaMma KOMIIOHCHTOB ITOCJIC JOOABICHHS OTHOIIICHHUS 3aBHCUMOCTH MEKITy KoMoHeHTaMu MainATM.exe u
MainBank

Crnenyer 3aMeTHTh, YTO omHouieHue 3aBucuMocty B cpezie IBM Rational Rose 2003 He nMeeT cOOCTBEHHOTO OKHA
creruduKanuy cBoicTB. VIMEHHO 1o 3Toi npuunHe crieuduIpoBaTh CBOMCTBA JAHHOTO OTHOILICHHUS, TAKUE KaK UMS 1
CTEPEOTHII, MOKHO TOJIBKO C IOMOIIIBIO TEKCTOBOM 00JIaCTH, YTO HENb3s MPU3HATH YJOOHBIM C MIPAaKTHYECKON TOUKH
3peHHs.

OxoHYaTenbHOE MOCTPOSHHE TUarpaMMbl KOMITOHEHTOB MOJIENTH OaHKoMaTa

IIJ'IH 3aBEPIUICHUS IIOCTPOCHUS JUArpaMMbl KOMNOHEHmMOo6e pacCMaTpuBacMoOro mpumMepa CJIeayeT OnMCaHHbIM BBIIIE
criocodboM ,Z[06aBI/ITL OCTaBIIUECA KomMnonenmsl 1 3aBucuMoctu. C 3Toi TCIBIO CIICAYCT BBITIOJTHUTD CICAYIOIINE ,Z[CI>'ICTBPI${Z

1. Jlo6aBuTh Komnonenm ¢ umeneM: Y crpoiictBa bankomara, st kotoporo 3aaars crepeotutn Task Specification.
2. J106aBUTH KOMNOHeHmbl C UMEHAMH: Y CTPOWCTBO uTeHHs KapTouky, KinaBuarypa bankomara, ITpuntep
Bankomara, Dxpan bankomara, Y cTpoiCTBO BBIIAUHM HAJTMYHBIX, VT KOTOPBIX 3a1aTh crepeotum Task Body.

3. Jl06aBuTh 3a6ucumocms ot komnonenma ¢ umerneM MainATM.exe k komnonenmy ¢ umeHeM Y CTpONCTBa
Bankomara.

4, Jl00aBUTb 3a6ucuUMocns OT KOMROHEeHMA C IMEHEM Y CTPOICTBO YTEHUS KApTOUKU K KOMAOHEHMY C

uMeHeM Y crpoiictBa bankomara.

5. Jo6aBuTh 3asucumocms o1 komnonenma ¢ umeHeM KitaBuarypa bankomara x xomnonenmy ¢ uMeHeM Y cTpoiicTBa
bankomara.

6. Jlo6aBuTh 3asucumocms oT komnonenma ¢ umeneM [lpunrep bankomara k komnonenmy c UMeHeM Y CTpOHCTBa
bankomara.

7. Jl06aBUTE 3a8ucumocms OT KOMnOHeHma ¢ IMeHeM DKpaH baHkoMmaTa K komnonenmy ¢ UMEHEM Y CTpoOiCTBa
bankomara.

8. Jl00aBUTP 3a6uUcUMOCHb OT KOMROHEHMA C IMEHEM Y CTPOICTBO BBIIAYN HATMYHBIX K KOMIOHEHMY C

nMeHeM Y crpoiictBa bankomara.

TTocTpoeHHas TakuM 00pa3oM duazpamma Komnorenmos OyaeT UMeTh clieayromwii Bu (puc. 12.5).
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Puc. 12.5. OxoHUATEIHHBIN BHI AUATPAMMBI KOMIIOHEHTOB pa3padaTeiBaeéMON MOJIENIN YIPABICHUS

Crenyer 3aMeTUTh, YTO Pa3InuHble TpapUUIEeCKUe crmepeomunsl KOMNOHEHNOos He OKa3bIBalOT BIUSHUS HA OCOOGHHOCTH
TeHepanuy nMporpaMmMHoro kozaa. [loaromy npu pa3paboTke IuarpaMmsbl KOMHOHEHMOS TIPUCYTCTBYET HEKOTOPast
HEO/IHO3HAYHOCTh BEIOOPA COOTBETCTBYIOILINX CIMEpeomunog, CBI3aHHasi C 0COOCHHOCTSIMH NMPEANOIaraeMoi pealn3anun
MIporpaMMHOTO TpritokeHus. [Ipu paboTe ¢ auarpaMmon KomMnonenmog MOKHO TaKXKe CO3/aBaTh MAKEeTHl M pa3MeIlaTh B
HUX KOMNOHEHMbl, U3MEHATH NX CIIENU(UKAINIO M OTHOIIEHHS 3aBHCUMOCTH MEX/Y Pa3IMYHBIMHU 3JIEMEHTaMH
JarpaMMebl. BEIIOIHUTG 9TH IEMCTBUS NPEATaraeTCs YUTaTENIIM CaMOCTOSTEILHO B Ka4ECTBE YIPAKHEHHUS.

Ha60DaTODHa$I pa60Ta 21. Paspa60TKa JIMarpaMMEl Pa3BEePThIBAHUS U PEIAKTUPOBAHUE CBOMCTB €€ DJIEMEHTOB.

OcobeHHoCTH pa3pabOTKH JuarpaMMBbl pa3BepThiBanus B cpeae IBM Rational Rose 2003

Jluacpamma pazeepmopiéaniisi ABISCTCS BTOPOI COCTaBHON YacThIO (PH3MUYECKOTO TPEACTABICHUS MOJICTTH U
pa3pabaThIBaeTCs, KaK MPaBHJIO, IS TEPPUTOPUATIBHO pacIipeieNieHHbIX ciucteM. g pa3paboTku ouaspamm
KoMRoHenmos B 6paysepe MpoeKTa MpeaHa3HaueHO OTAeIbHOE npedcmasienue passeptoiBanus ( Deployment View ), B
KOTOPOM YK€ COJIEPIKUTCS Quazpamma pa3eepmviéanus ¢ IMyCTHIM CoJlepKaHHeM H 0e3 COOCTBEHHOTO HMEHH.

AKTI/IBI/ISaI_[I/IH duaepaMMbl paszeepmuléanusi MOXKET OBITH BHITIOJTHEHA OJHUM U3 CIIEAYIOIINX CII0CO0O0B:

. [IenkHyTh Ha KHOTIKE C N300paKEHUEM OUAcpAMMbl pA38epmMbléanUsi HA CMAHOAPMHOU NAHENU UHCIMPYMEHMO8.
. JIBaK/IbI IIENTKHYT Ha MAKTOTpaMMe TpeicTaBieHus passeproianus ( Deployment View ) B Gpaysepe mpoekTa.
° BBINONHUTE OMEpaIiio rIaBHOTO MeHi0: B rowse 3 Deployment Diagram (O630p 3 Huazpavma

PAa36epmMbleans).

B pesynbTaTe BHIIIOIHEHUS ITUX ASHCTBUH HOSABISAETCA HOBOE OKHO C UUCTBIM PadouuM IUCHOM OUASPAMMbL
pazeepmuvlanus v CTICLUANbHAS NaHelb UHCIMPYMEHmMOo8, COIepKallasi KHOIKU ¢ H300paKeHHeM IrpadHIecKux
MIPUMHUTHBOB, HEOOXOJUMBIX JUISl pa3paboTKu ouazpammsl paseepmoiéanus (1adm. 13.1).

Tabnuua 13.1. HazHaueHne KHONOK CIIeUaTbHON aHeld HHCTPYMEHTOB AUarpaMMbl pa3BepThIBAHUS

Ha3nayeHnune KHONKH
I'padpuyeckoe BcmibiBaromas



u3o00paxkeHue MOACKA3Ka

I Selection Tool I[pespariiaer n306paskeHre Kypcopa B GOpMY CTPEIKH ISl TOCIEIYIOIIEro
BBIJICTICHHUS 3JIEMEHTOB Ha THarpamMme

s Text Box JlobaBisieT Ha TUarpaMMy TEKCTOBYIO 00JIacTh

= Note Jobasnsier Ha quarpaMMy IpuMedaHue

Anchor Note to Item  Jlo6asnsier Ha AparpamMMy CBS3b MPUMEYAHHS C COOTBETCTBYIOIIAM

4 rpadMuecKUM DIIEMEHTOM JHATrPaMMBI

& Processor JoGapisieT Ha TuarpaMmy npoyeccop

- Connection Jo6aBiseT Ha AUarpaMMy OTHOIIEHHE COSTMHCHUS

&) Device Jobasisier Ha AUarpaMMmy ycmpoucmeo

Kak BusHO U3 3TOH TaONHIBI, 10 YMOTYAHUIO HA TIAHEII HHCTPYMEHTOB NMPUCYTCTBYIOT BCe rpaMueCcKUe HIEMEHTHI U3
PacCMOTPEHHBIX paHee AIEMEHTOB OUazPaMMbl pA38epmMbl8aHUs, TTO3TOMY U3MEHATH CIICIUATBHYIO ITaHEeNb HEeT
HeobOxoaumocTu. Pabota ¢ ruarpaMMoii pa3BepThIBAHUS COCTOUT B CO3JIAaHUU NPOYECCOPO8 U YCMPOUCME, UX
criel(UKaIUK, YCTAHOBICHUH CBS3Ei MEXIY HUMH, a TaK)Ke JOOABICHUH U crieln(UKAINHU TIPOIIECCOB.

JloGaBneHue y3a Ha AUarpaMMy pa3BepThIBAHUS U PEIaKTHPOBAHHUE €TI0 CBOMCTB

Jlnst noGaBeHys y31a Ha IUarpaMMy pPasBepTHIBAHHSA HYXKHO C TIOMOIIBIO JIEBOH KHOITKH MBIIITH HaXKaTh KHOIKY C
H300paKeHnEM TIMKTOTPaMMBI TpeGyemoro ysia ( npoyeccopa WA yempoticmea ) Ha CTICIIHaTbHON TTaHen HHCTPYMEHTOB,
OTIYCTUTH JIEBYIO KHOIKY MBIIIH ¥ IIEIKHYTh JEBON KHOMKOW MBIIIN HA CBOOOIHOM MeCTe pabodero JMCTa JUarpaMmEl.
J106aBUTh npoyeccop Ha TUarpaMMy pPasBePTHIBAHMS MOXHO TaKKe ¢

MOMOIIBIO onepayuy TIaBHOTO Menio’. T0Ols —* Create 7 Processor wm ¢

TOMOLIBIO Onepayuu KOHTEKCTHOTO Merio: New ™7 Processor, mpeaBapuTenbHO

BBIZICIIUB npedcmasienue pa3BepThiBaHus B Opay3epe mpoekTa. AHATOTHYHO J00aBUTh yCmpoticmeo Ha IUarpaMmMy MOXKHO
TaKyKe ¢ IOMOLLBIO onepayuu TIaBHOro menio: Tools — Create ~* Device wm ¢

TIOMOLIIBIO 0nepayuL KOHTEKCTHOTO Mmenio: New ™7 Device, IpeBapuTebHO BBICIHB npedcmasienie pasBepThiBaHUs B
Opayzepe mpoekTa.

B pesysnbTaTe 3THX IEHCTBUIA HAa AMarpaMMe pa3BepThIBaHUS TOSIBUTCS W300pakeHHe y3ia TpeOyeMOoro THIIA C MapKepamu
W3MEHEHHS €r0 TeOMETPHUECKUX Pa3MEPOB U MPEATIOKEHHBIM CPEIOi IMEHEM 110 YMOTUaHHIO, KOTOPOE pa3paboTIHKy
cieayet u3MeHuTh. [Ipu aToM ciieayer umeTh B Budy, uto B cpeae IBM Rational Rose 2003 o nmporieccopoM MOHUMAETCs
PECYPCOEMKHUH y3er, a IOL YCMPOCMEoMm - HEPECYPCOEMKUI y3er.

[Mponomxast pa3paboOTKy MOJENIN CUCTEMBI YIIPaBJICHNsI OAHKOMATOM, IIOCTPOUM ISl Hee AnarpamMmy pa3BepTbiBaHust. C
9TOM 1eNIbI0 B KAYECTBE IEPBOTO Y371 BEIOEPEM THII npoyeccop | 3a1anuM eMy uMs bankomar Nel, mist kotoporo B hopme
NPUMEYAHHUS YKaKeM nomeuennoe snayvenue. {aopec = yn. Canosas, 1.5}. DT0 3HaueHue CIYKUT VIS ceN(DUKALAH
KOHKPETHOTO aJipeca OHOTo U3 0aHKOMaToB cucTeMsl (puc. 13.1).

JlabopaTopHnas pabota 22. OcoOEHHOCTH TeHEpaIlii MPOrPAMMHOTO KOJIa.
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Puc. 13.1. /luarpamma pa3BepThiBaHUs OCjIe 00aBacHUs y3iaa barkomar Ne 1

s Kaxxnoro npoyeccopa MOXKHO CIe(UIUIPOBATH Pa3IMYHBIE CBOMCTBA, TAKUE KaK CTEPEOTHII, XapaKTEPHCTUKY,

MpOIIeCChl U UX mpuopuTeT. CrennupUKaIUst STHX CBOUCTB OCYIIECTBIISIETCS C IOMOIIBIO THAIIOTOBOTO OKHA CHEU(pUKAIINT
CBOWCTB npoyeccopa (puc. 13.2).

EYProcessor Specification for Bankomar N 7| x|

General | D etail I

W ET IE aHEaraT M

Stereotppe: I j

Dlocumentation:

HoTaHaenueaeTcA no agpecy; yn.Cagoeaq, 0.5 :I

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

Puc. 13.2. [Ilnanorosoe okHO crienudukanyuy cBoiicTs y3na bankomar Ne 1

Ipu sTom Ha Brimaake General (O61ire) MOXHO TONBKO U3MEHUTH UMS IPOYeccopd, BBECTH TEKCT CTEPEOTHIIA,
HPEIUIOKEHHBIH caMUM Pa3pabOTYNKOM, M TEKCT JOKYMEHTALUH, MOSCHSIOIUI 0COOEHHOCTH (PU3HUECKOTO pa3MeleHUs
naxHoro kommonenTa. Ha Bkianke Detail (ITogpo6HO) okHa crierubuKanny CBOHCTB npoyeccopd MOKHO OIPEASIHTD ero
XapaKTEepUCTUKH, BLIOPATh NPOLIECCHI M BApUAHT MIaHUuposanus ero pabotsl (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. /lnanorosoe OKHO creruuKaimu CBOHCTB y3i1a bankomar Ne 1, otkpeitoe Ha Bkiaake Detail (IToapo6HO)

XapaKkTepUCTUKH npoyeccopa, Takue KakK ero dvicmpoodeiicmaue nu 00beM ONEPATUBHON MAMSATH, MOTYT OBITh 3alMCaHbl B
(hopMe TekcTa B MHOTOCTpaHu4HOE nosie ¢ umeHeM Characteristics. B noze Processes (ITporeccsl) MOKHO 3a1aTh
HEKOTOPBIM HPOLIECC, KOTOPBIN MPEANIOIAraeTCs PEATU30BaTh HA JaHHOM npoyeccope. C 3TOM LENbI HEOOX0UMO
BBITIOJHUTH ONEPALMIO KOHTEKCTHOTO Merio INsert (BeraBuTh) M BBECTU TEKCT MMEHH IpoLiecca. Jlanee MOXKHO

3a11aTh NPUOPUMeENn Npoyecca, BBEIS HEKOTOPOE YUCIIO B COOTBETCTBYIOIIEE 7101e BBOJIA.

IIpu HANMYUHK Y npoyeccopa HECKOJIBKUX MPOLECCOB MOKET OBITH TOMOIHUTEIBHO OIpEaeIeHa
HPOLIEYpa NIaHUPOBAHUs NX BBITONHEHMs. [t cienuduKalii IpoLueypsbl niaHUupo8anus npoyeccopa MOryT OBbITh
HCIIOJIb30BaHbI CIIEMYIOIIIE BapHaHThI BeIOopa B rpymme Scheduling:

° Preemptive (C mpuoputerom) - Ompenessier npoueaypy mIaHUPOSaH s, IPH KOTOPOIi IPOLECC ¢ GOBIITNM
MIPUOPHUTETOM OyJIeT IMETh MPEUMYIIIECTBO TP HCIIOJIB30BAHUH PECYPCOB Npoyeccopd 10 CPaBHEHHIO C

MEHEE NpUOPUMEMHbIMU NPOYECCAMU.

° Non preemptive (be3 npuopuTeTa) - OnpeAensieT NPOUenypy nIAHUPOSAHUsL, TIDH KOTOPOH BCE npuopumemnyl
npoyeccog UTHOPUPYIOTCs. [Ipn 3TOM TeKymuii mporecce BBIIOIHSAETCS JO CBOETO 3aBEPIICHHUS, TI0CIIE YEr0 MOKET OBITh
HA4yaTo BBIITOJHEHHUE CIIEIYIOLIET0 MMpolecca.

° Cyclic (Huxmudeckuit) - onpeaenser OpoLeaypy AIaHUPOSaHs, IPH KOTOPOH npuopumemsl RpOYeccog Takxe
UTHOPHUPYIOTCSL. Bee mpomeccs! BBIMOMHAIOTCA TUKINYECKH [0 KPYTY, IPU 9TOM KKIOMY U3 HUX BBIJEISIETCS
(UKCHpOBaHHOE BPeM:sl Ha BBIIIOJIHEHHE, 110 IPOLIECTBUM KOTOPOTO YIIPABJIEHHE IIEPelacTCs CIeNYIoIeMy IPOLeccy.

° Executive (McromHUTETBHBIN) - ONIPEENSET IPOIEAYPY NIAHUPOSAHUL, TS KOTOPOM CYIIIECTBYET HEKOTOPHIi
ITOPUTM, NIPEJHA3HAUCHHBIN T YIPaBICHUS OTACIBbHBIMU IIPOIIECCAMHU.
° Manual (Bpyuryio) - onpeaessiet NpoLeaypy nIaHUposanus, Ipu KOTOPOH nianuposane 6binoaHeHus

npoyeccos OCYHICCTBIISICTCA MOJIB30BATCIICM.

st otoGpakeHust MHPOPMAIIUH O IPOLECCAX, BBITOIHIEMbIX HA OTIECIBHBIX Poyeccopax, NPECTaBIeHHBIX Ha JUarpamMmme
Pa3BepPTHIBAHUSL, CIIEAYET BBIIOJIHUTD OTIEPAIINI0 KOHTEKCTHOTO Menio Show Processes (ITokasars nporeccsr). Jlis
OTOOpaKeHHS HHPOPMALMH O TIPOLIEAYPE HAAHUPOSAHUS OMOETBHBIX NPOYECCO8 HA BRIOPAHHOM npoyeccope CenyeT
BBITIOJIHUTE OTIEpaInio KoHTeKCcTHOTO Mento Show Scheduling (TTokasars miaHupoBaHwe).

[pomomxast pa3pabOTKy ouaepammsl pazeepmpiéaniis JUIl MOJCTH OAaHKOMATa, CJICIyeT 100aBUTh
BTOpO# yzen Tumia yempoiicmeo ( Device ) ¢ umenem Cemb, TSt KOTOPOTO 33/1aTh CTEPEOTHIT <<3aKpbITast cems>>. [pn
9TOM JUIS 33/IaHUsI CTEPEOTHIIA CIIEAYET BBECTH €r0 TEKCT O€3 yriIOBhIX KaBbIUEK B CTPOKY ¢ MMeHeM Stereotype.

st yempoticmea Habop pelaKTHPYEMBIX CBOWCTB MEHBIIIE, I03TOMY JUISl HETO C IOMOIIbIO COOTBETCTBYIOILIETO OKHA
crenr(GUKauU CBOMCTB MOYKHO OMPEICIIUTh: UMsI, CTEPEOTHII, TOKYMEHTAIHIO M XapakTepUCTUuKy (puc. 13.4). O1oT dakt
COrJIacyeTcs C OIpe/IeJICHUEM YCIPOICHEa KaKk HEPECYPCOEMKOT0 V3/d, Ha KOTOPOM OTCYTCTBYET Hpoyeccop.
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Puc. 13.4. /lnanoroBoe OKHO CTIeIU(HUKAIIIHA CBOUCTB ycTpoiicTBa CeTh, OTKphITOe Ha BKiIaake Detail (ITompo6HO)
JlabopatopHas pa6oTa 23. OcoOOCHHOCTH TeHEpaIH MPOrPAMMHOTO KOJIA.

st Mozienn 00paboOTKH 3aKa30B CreHepUpyHTe MPOrpaMMHBIN KO Ha si3bike C++.
Dmanevt evitnonnenusn ynpaxcuenus
BBoJ Te1 MaKkeToB HA AMATPAMMY KOMIIOHEHTOB CHCTEMBbI

1. OtkpoiiTe muarpaMMmy KOMIOHEHTOB cucTeMsl (System). Beibepute B Opaysepe maker komrnoHeHToB Entities: Temno
nakera Order. Tleperamute Teno nakera Order Ha AuarpaMMy KOMIIOHEHTOB CHCTEMBI.

2. IloBropute 1. | 1 crnegyronux KOMIIOHEHTOB (cM. puc.11.1):

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

IIpoBepka moxenn Rose
Bri6epute B Mento Tools > Check Model. TIpoananusupyiite 1 ncpaBbTe Bee HalIeHHBIE OITUOKN B OKHE JKypHAIa.

Oo0Hapy:KeHue HAPYIIEHUIT NPaBUWI J0CTYyNa


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
-

Orderltern -

E

OTkpoiiTe TIaBHYIO AMarpaMMy KiiaccoB Mojienu (Main) B mornaeckom npezcrasienuu (Logical view) monenu. Beibepute
B MeHIo Report > Show Access Violations. IIpoananu3upyiite 1 KCIPaBbTE BCE HAPYLICHUS IIPABUII JOCTYIIA, [IOKA3aHHBIC B
COOTBETCTBYIOLIEM JIHATIOTOBOM OKHE.

Puc.11.1. lnarpaMma KOMIOHEHTOB cucTeMbl Order

Ycranoska si3pika C++

Beibepute B mento Add-Ins > Add-In Manager. B muanorosom okue Add-In Manager mocrasbte (haxok st
Bapuanrta Rose C++ u naxxmute kHonky Apply (Ipumenuts), 3atem OK.

Ha3HayeHue KOMIIOHEHTAM CHCTEMBbI SI3bIKA reHepauuu nporpaMmMHOro Koaa

1. Ortkpoiite crienmdukaio kommonenta Order (cnerudukanuio makera) B makere
KoMIoHeHTOB Entities. BeibepuTe B kauecTBe si3bika peanusanuu C++.
2. [oBTopuTe 1. 1 I OCTANBHBIX KOMIIOHEHTOB CUCTEMEI (cM. prc.11.1).

Ha3nadeHnue cBoiicTB reHepanum nporpaMmMHOro Kojaa

1. JIro6B6IM ciocoO0M co3/1aliTe KOPHEBOH KaTaIor TSl TeHEPHPYEMOTo IPOrpaMMHOTr0 KOAa, Ie OyIyT CO3/1aHbI BCe
katanoru u ¢ainer C++ (Hanpumep, c:\order).

2. Beibepure B mento Tools > Options na Brmamke C++ Type: Project mist ycTaHOBKH CBOWCTB reHEpalii MPOrPaMMHOTO
KOJIa TPOEKTA.

3. HaxxmuTe kunonky Clone st co3nanus cBoeit konun Habopa CBOHCTB IpoekTa. BBeauTe nMs st HOBOro Habopa CBOMCTB
npoekTa (Hampumep, MyPropertySet) u BeibepuTe ero B packpbiBaroiiemes crrcke Set muanorosoro okua Options.

4. lns ceotictsa Directory B cron6ue Value Heo6xoaumo HabpaTh UM CO3IaHHOTO KOPHEBOTO KaTajora Jjist
TEHEPHPYEMOT0 MPOrPaMMHOTO Kojia rpoekTa (Harpumep, c:\order). Haxmure kaonky Apply (Ilpumenuts) u OK.



I'enepanus nporpamMmmHuoro koga C++

1. OtkpoiiTe AnarpaMmy KOMIIOHEHTOB cucteMbl (System). BribepuTe Bce KOMITIOHEHTHI Ha iuarpamme SyStem mocpecTBoM
mento Edit >Select All.

2. Beibepure B mento Tools > C++ > Code Generation. IIpocMoTpHuTe CO3IaHHBIN POrPAMMHBIN KO B COOTBETCTBYIOIIEM
KaTaJore Uil TeHEPUPYEMOro MPOrPaMMHOTO KOJIa ITPOEKTA.

JlaGoparopHas padora 24. [IpoexTupoBanue nHGOpMaNMOHHOI cucTeMbl B pamkax RUP.

Lens paboThl — HAYYMTHCA pa3padaTbiBaTh MOJENHM MMOTOKA paboT; MOHATh MECTO JAHHON MOJENH IPU ONpeAeIeHrn
(hyHKIIMI pa3pabaTEIBaeMOIl CHCTEMBI Ha 3Tarle ONpeeieHus TpeOOBaHUH K CHCTEME.

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

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

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

HoBbie MM
Mpougcc "
P ApoMaMibl

Mpouecc paspaboTkK nporpaMMHoro obecnedyeHns - npouecc pa3paboTkM CUCTEMEI M3 TpeGoBaHWiA,
HOBRIX (HAYANRHRIA LIMKN DAZBMTVA ) MNM MAMEHEHHRIX (LIMKN 3RONKLIWAL

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

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

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

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

MpecKasyeMore BpeMeHHoro rpauka u Oropkera.

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

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



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

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

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

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

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

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

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

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

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



9. Hacrpoiika cpenst pazpadotku (Enviroment).

B2l Disciplines

- Blusiness Madeling

- Requirements

-2l Analysis & Design

-2 Implementation

- Test

- Deployment

-8 Configuration & Change Management
A Froject Management

-8 Environment

Puc. Iuctummuasr RUP

JIro6as muctmuinaa RUP BkirouaroT B ce0st Bce ANIEMEHTHI ONMCaHus OU3HEC Ipolecca:
LEeTIH;
KOHIICTILHY;
MOTOK padoT;
ONKCAHNE BHIOB JCSTEIbHOCTH;
ornucaHue apTehakToB;
PEKOMEH/IAINH;
1abJI0Hbl JOKYMEHTOB.

Tabnuua.1.1.- Otansl pador no RUP, mozenu u quarpammer UML B Rational Rose

Oran pabot o Monenu JuarpaMMmel Ipumedanus
RUP UML
busnec bu3sHec mpomecch Use case Mopenb 0ToOpaxaeT MpoIecCHl,
MOJICTHPOBAHIE (business use case diagram [MOJUTEKAIHE ABTOMATH3AIUH, CBSI3H
(Business model) MEX Iy pOLIeCCaMHu, Ied, KOTOPhIE
Modeling) OHU TIO/JIEPIKUBAIOT, CYOBEKTOB U
00BEKTOB, B3aHMOICHCTBYIOIIHX C
OU3HEC MPOLIECcCaMU U SIBIISTIOIIHXCS
BHEIIHUMH 110 OTHOIIICHHIO K HUM,
HanpuMep KINCHTaMHU U
naptaepamu. MoJiesib UCIOJIb3yeTcs
ISt onpesieNieHyst eell CHCTEMBI U
[pa30ueHus CUCTEMBI Ha
moncucremsl. Kaxxnomy 6usHec
POLIECCY CTABUTCS B COOTBETCTBHE
mojicucreMa
Onucanne 6u3Hec Activity Monenb 0ToOpaXkaeT MOTOK padoT
MPOLIECCOB diagram o ousHec nponeccy. Mozens
(business object MCIIOJIB3YETCS JUTS OTIPECICHHSI
model RUP 2002 MOJIyJIel MOJCHCTEM U UX (DYHKIUIL.
i business
analysis model
RUP 2003)




Omnucanue OU3HeC

Class diagram,

Monaenn 0T06pa>1<aeT CYITHOCTH

cymrHocteit (business Use case peanpHOro Mupa (business entity), ux

object model RUP diagram aTpuOyTHl. MOMENb UCTIOIB3YETCs TS

2002 wm business (opMHUpOBaHUS ATEOOMOB BXOIHBIX U

analysis model RUP BBIXOIHBIX (POPM CHCTEMBI,

2003) MPOCKTUPOBAHUS MTOJIb30BATEIECKOTO
mHTep(deiica, 6a3 JaHHBIX, KIACCOB,
[peamn3yronux GyHKIIHNA

Ornncanne Activity Moens 0ToOpaXkaeT COCTOSIHHUS

cocTostHus GH3HEC diagram, CYLIIHOCTH PEaNbHOTO MHPA.

cymrocta (business
object model RUP
2002 wmu business
analysis model RUP
2003)

Statechartdia
gram.

Mogens uCIoNb3yeTcs As

OTIpenieTIeH s CKPBITHIX aTpuOyToB OH3HEC
CYIIHOCTEH U IIpH

onpeneneHuy QYHKIHA CHCTEMBI.

Pomu u
ABTOMATU3UPYCMbIC
BUJIBI

JCATCIIBHOCTHU
(business object
model RUP 2002 niu
business analysis
model RUP 2003)

Class diagram, Use

case diagram

Mozenb 0ToOpakaeT poJIi U UX
ABTOMAaTH3MPyeMbIe BUJIBI
nesiTensHOCTH. MoJIeh NCTIONIB3YyeTCs
[IPY OTpe/ieNIeHNN QYHKINI CHCTEMBI

CTpyKTypa
MPEANPUATHS
(business object
model RUP 2002 nu
business analysis
model RUP 2003)

Class diagram, Use

case diagram

Mopenb 0ToOpaxaer CTpyKTypy
@BTOMATH3MPYEMOTO NPEANPHUSITHSI.
Mopenb UCTIONb3yeTCs IS ONIPEASIICHUS
(YHKIMH CHCTEMBI

busnec npasuna

Class diagram,

Mopenb 0ToOpaxaeT OrpaHU4eHH,

(Requirements)

Activity HaKIIabIBAEMbIC HA OM3HEC MPOIIECCHI.
diagram Moenb HCOB3YETCs TS OTIPEACIICHUSI
[PaBUII CUCTEMBI
Onpenenenue OYHKITUN CUCTEMBI Use case Mozenb oToOpakaeT GpyHKIMA
TpeboBaHumit (Use case model) diagram CHCTEMBI

OKxpaHHbIE (HOPMBI

Class diagram

Monenb oToOpaskaeT SKpaHHbIE
(hOPMBI CHCTEMBI

CreHapuu paObOTHI Activity Monens oToOpaXxaeT ClieHapHH
MOJIb30BATENS C diagram pabOTHI MOJIL30BATEIS C CUCTEMOMN
CUCTEMOM
IAHan3 u Mozenb Deployment Monens 0oToOpaxkaeT TEXHUIECKHE
MPOEKTHPOBAHKE pasMeneHust diagram CpelncTBa W, pasMENICHHBIE Ha  HHX,
(Analysis & Design) (Deployment MPOTPaMMHBIE CPEIICTBA CHCTEMBI M TTPOUHE
model) MPOTPaMMHBIE CPEICTBA

Mopenb JaHHBIX
(Data modal)

Class diagram

Mogzens 0TOOpaXkaeT JIOTHYECKYI0 U
(bHU3UYECKYIO CTPYKTYPY JaHHBIX.




Mopens ananuza
(Analysis modal)

Class diagram

Mopens OMMCHIBAET pealu3aluio
TpeOOBaHUI U CITY)KUT aOCTpaKIHEH s
MOJIENTH TIPOEKTUPOBAHUS

(Implementation
model)

Monens Class diagram, Moienb OTUCHIBACT PEATH3AITHIO
[IPOCKTUPOBAHUS Sequence TpeOOBaHUIT U CIYKHUT aOCTpaKIUEit MOIETH
(Design modal) diagram, Activity  |peanm3aru ¥ KCXOJHOTO KOJIa
diagram,
Collaboration
diagram
Peanmn3arus Monenb Component Monens 0ToOpakaeT IOCUCTEMBI U
(Implementation) peanu3anuu diagram KOMITOHEHTBI, U3 KOTOPBIX OHH

COCTOAT

TectupoBanue Monens Class diagram, Moenb 0ToOpaXkaeT KOHTPOJILHBIC
(Test) TECTUPOBAHHUS Activity MPUMEPBI, TECTHI,
(Test suite) diagram [OCJIEI0BATEIBHOCTD BBIIIOJIHEHHS TECTOB,
0YKUIAEMBIE U [OJTyYEHHBIE PE3Y/IbTaThI
TECTOB
Pazmernenve Mognens Deployment Moenb oToOpaXkaeT TEXHHIECKHE
(Deployment) pasMeIeHus diagram Cpe/ICTBa U pa3MelleHHbIE Ha HUX
(Deployment MPOrpaMMHBIE CPEICTBA CHCTEMBI M TIPOYHE
model) MPOTPaMMHBIE CPEICTBA

OCHOBHBIC ITOHSITHUS

Homeumarypa OCHOBHbIX [TOHATHH JICJIOBOTO MOACIIMPOBAHHSA (MOJ.[CJIM., JAvarpamMbl, 00BEKThI MOJICJIEH

W MX CBSI3M) [PE/ICTABIICHA HA CXEME BHU3Y.
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OCHOBHbIE NOHATMA AEN0oBOro MogenupoBanus. Kaxaoe noHATME NpeacTaBneHo CBOMM
cTaHaapTHbIM 0603Havermnem B Rational Unified Process



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

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

Mojaeib ae10BbIX npeueacHTon

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

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

OcHoBHas LeJIb CO31aHHA MOIEIH JAEI0BBIX IMPELEIeHTOB COCTOUT B TOM, YTOObLI OMHCATh, KaK
HCIOJIb3YeTCs JenoBas cepa 3akazduKaMu 1 napraepaMi. [Tpu arom MoryT ObITE N0Ka3aHbL 1CHCTBH,
KOTOPEBIC HCNIOCPEACTECHHO KaCcarOTC 3aKa34HKa UK [IapTHEPA, a TAKKE AeicTeud 1o [NOACPIKKE HITH
YIPaBJICHUIO 3a/1a4aMH, KOTOPbIE KOCBEHHO KacaloTcs BHEIIHEH CTOPOHDI jIela.

Monene onuckIBaeT AeI0oByI0 chepy B TEPMHUHAX JEI0BLIX CYOLEKTOB U [1E/10BbIX MPELEASHTOB,

JenoBoi cydberT
JexoBoil cy0beKT NPEACTABISET POJib, KOTOPYIO KTO-TO MM YTO-TO
Urpaer B ICJI0BOH cpese.
Henosoii cyObeKT MMEET HMS.

UTo0b! NOHATH 1EJb ACATENLHOCTH, Bhl JO/KHEI 3HATL KTO B3aUMOJEHCTBYET € A€10BOH cepoi; To
€CTh, KTO pasMellaeT 3arnpochkl MK 3aHHTEPECOBAH B IMOJYYEHHH oTBeTa. PaziuyHble THIIbI
«B3AHMOJCHCTBYIOIMX CYOBEKTOBY NPEACTABIAKOTCA KAK 1€JI0BBIE CYOBEKTHI

TepmuH «cyOBeKT O3HAYAET POJib, KOTOPYIO HIPAET KTO-TO HJIH YTO-TO IIPH B3aUMOJICHCTBHH B J1€/10BOH
cpene. Huke nepeduciiens! THILL [10JIL30BATENIEH, KOTOPLIE MOTEHLIHAILHO MOI'YT ObITh 1€10BBIMH
cyObeKTaMH:

B 3aKa34yuKH

[MoctaBmku
[MTapTHeps!
[TorenunanbHble 3aKa34HKH («PBIHOKY)

Bnacrhbie opraibl

Kounnern w3 He MOJIEIMPOBAHHEIX YaCTeH AeN0BOiH cdepbl.

Yaine Bcero cyObekT COOTBETCTBYET M0JIb30BATeNM0-4en0BeKy. OaHako, ObIBAlOT CHTYALHK, KOT/1a POJib
cyOBeKTa urpaer, Hanpumep, HHGOpMaLKMOHHas cucreMa. Eciiu cereBble yClIyrd Ballero 0aHka
HACTOJILKO XOPOLUH, 4T0 Bel MoxkeTe ynpasiare OOJILLIMHCTBOM OnepauHii 0aHka ¢ NepcoHalbHOIo
KOMIBIOTEpPa U3 CBOEIO IOMELICHHS, TO Balll NPEUEIeHT, B3aUMOACHCTBY IOWHKH ¢ cyObeKTOM
«I10CTABIUMK AeHer» (0aHK), pakTHYeCKH B3aHMOAEHCTBYET ¢ MH(POPMAaLIMOHHOH CHCTEMOH.

CyObekT npeacrasisier crielu(pHIecKHii THI AeJI0BOI0 M0IL30BATENS, @ HE PealbHOro (PU3H4ECKoro
nons3osarens. Heckonbko pusnueckux noiab3osareieii 11080 cepbl MOIYT HIPAaTh OTHOCHTENLHO
HEE O/IHY U TY 3K€ POJib; TO €CTh OHU JEHCTBYIOT KaK IK3EMILISPLI OTHOTO H TOTO ke cydbekra. B o ke
BpeMs OIHH H TOT JKe CYObEKT MOXKET 1eHCTBOBATL KAK HECKOJILKO Pa3JIHYHBIX CYObEKTOB. DTO 03HA4aeT,
4TO OIHH H TOT K€ YEJIOBEK MOKET BOILIOLIATLCH B OK3EMILIAPAX Pa3IHYHLIX CYOBLEKTOB.



JesioBoii npeueaenT

IK3eMILIAP 1eJ0BOT0 NpeneJenTa - [0C/Ie10BaTe/IbHOCT ACHCTBHI,
BBIMOJHACMBIX B J€J10BO# cepe, KOTOpas NPOU3BOAUT BHAUMBII

pe3yibTat, MMEIOLLINI 3HA4YSHHE U MHMBH/IYalbHOIO CyObeKTa 1eJ10BOH

cepsl.

JesoBoi mpeneaenT onpejaenser Habop IKIEMIUIAPOB J1EI0BbIX
npeueaeHToB. [le10BoiH NpeneaeHT UMEeT M.

[Tpoueccs! aenoBoi chepb! onpeaenstorcs Kak psjl paziMuHbIX ASJ0BbIX NPEUEICHTOB, KaX/blil U3
KOTOPBIX [PE/ICTAR/IACT ONpe/ieIeHHbIH NOToK paboT B Ae10B0oii chepe. [enoBoit npeueieHT onpeesser
TO, YTO JIOJIZKHO CIIYYUThCH B J1€JIOBOH cdepe, KOrja OH BBIINOJIHEH; OH onuckiBaer pexr
nociaeaoBarciibHOCTH ,[lCﬁC’I‘BH Fl, KOTOPBIC [IPOU3BOAAT PE3YJILTAT, LICH HBIH JJI KOHKPETHOTI'O ACJIOBOIO
cyObeKTa.

C 1o4KH 3peHHs HHAHBHAYaIbHOTO CyG’bEKl‘a HEeN0BOH HpeueieHT onpeaeser FAKOHYEHHBIH [MOTOK
paboT, KOTOPLIA [POH3BEI HYKHLIC Pe3yJETaThl. JTO HOAOOHO TOMY, 4TO HA3BIBAKT «1EI0BLIM
MPOLECCOM», HO «NeIOBOH [peugaeHT» HMEeT HAMHOIO foJsiee CTPOroe OnpeieieHHe.

CoBOKyY ITHOCTB J1€JI0BBIX [IPELEIEHTOB [IPe/ICTABISIE T BCE BO3MOXKHbIE CII0CO0BI HCIOIB30BaHKs [1€/10BOI
cepbl.
Mpumep:

Korza skzemiuisap aenoporo cyonexra Ilaccaxup noAX0AUT K CTOHKE PErHCTPALIHM K 1ACCAKHPOB U
l]peJJ,'bHBJlﬂc’l' CBOH GHJICT H Gal‘a‘)ﬂ, OH [MOoChLIAECT COOSLL[@HHC jl{SeMl]Jlﬂpy 11pcuc,u,eH'1‘a
HuausuayanbHas perucrpanus. B koHue mpoueaypbl perHcTpaldyd AeJ0BOH NpeleieHT
pacrieyaraer v BhUIACT MAcCayKUPY MOCA0YHBIH TANOH W OIHY WK Oollee 0araXkHbIX KBHTAHLIHH.
HﬂCCHJKHp MOMKET CBA3LIBATHCA TOJIBKO C OJHHM jl{SeMl]Jlﬂpl)h‘I l]peue,ﬂ,eHTa I’IHﬂHBHﬂyﬂJleﬂﬂ
perucTpauus. Takum o0pa3om, MHOXKECTBEHHOCTh CBA3K pasHa [1].

1

MHAMEW AyanwHaA
Naccaxnp PErMCTPaumA

Mpwu pervcrpaumm B asponopTy MNaccaxvp B3aMmMogencTByeT ¢ npeueaeHToM MHonenayaneHasn
pPEFUCTPaLIMA.

MNpumep:

CyGbextsl [Maccaxup OusHec-kiacca U TypHCT OJMHAKOBO SBISIOTCH BHEIIHUMH OObEKTaMH
JEJI0BOI0 MPELEeIeHTa, KOTOPBIH BhINONHAeT perucrpauuto. Mx obwas posb, cMoiennpoBaHHas
nenossiM cyObektom [laccaxup, yHacien0BaHa AByMs NEPBOHA4 AIbHLIMH J1E/I0BbIMH CYObeKTaMH.
Mbl 0TOOpakaem Ty CHTYaLHIO ¢ HCIOJIBL30BAHHEM CBsi3el 0000LeHms.

Naccasknp

W

N
A

MNaccaskup

BuaHac-macca Typnet

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



Mpumep:

C P

Moaeab JeJ10BEIX 00LEKTOB — TO oOBbeKTHaA MOJAEJb, OINHUCBLIBAKOIIANA

Mopgelib 1eJ10BBIX 00LEKTOB

—&

D j PeaIH3aLMIO ACIOBbIX IPeUSACHTOB, OHa CIYKHT adCTpaKLKel TOro, Kak
\Q"’;Q JOJ/DKHBI OBITh CBA3AHBI JICJIOBBIC PAOOTHUKH M [I€JI0BBIE CYLIHOCTH, H
KAaK OHH JI0JIKHbI COTPYAHMYATEL B 1€J10BOI cdepe.

Mojienb J1e/10BbIX 00BEKTOB ONMUCHLIBACT MPELEICHT JeI0BOI c(epbl ¢ BHYTPEHHEH TOUKH 3pPEHHS
Jenoeeix paborankos. Monens onpejaenser, KaK JIFOH, KOTOPLIe padoTaloT B 1es10B0i cdepe, 1 Bewly,
KOTOpbIe OHH 00padarTeiBalOT U HUCMOJL3YIOT (KIACChl U O0BEKTHI JeNI0BOH c(epsl), T0/UKHBI ObITh
CBA3aHbI ,.Ll,pyl‘ C ,Ll,perM, CTATHYCCKH H JHHAMHYCCKH, ‘-1'1‘061:;[ l]pOHSBCCTH MKHIaCMEIC peSy'Jlb'l‘Hl'bI.
Bce Bmecte OﬁheKTbl KJ1acCcoB MOOCIIH JOJIKHEL Gbl'l‘b CllOCOGHbI BBIIIOJITHH T BCE MPELEACHTDI ,LI,CJIOBOP'I
cepsl.

Odopmienue u 00paborka crieuualbHOro daraxa BKJIHOYACTCS B MHIAMBHU/YaIbHYIO PErHCTPALIHIO

TOJILKO B TEX CJIy4asix, KOI/Jla 1acca)Xup MMeeT Takoi Oarax U JOJDKEH HepeiTH K creluanbHOH

cToiKe 0()OpMIICHHS ClieLHaIbHOro Daraxa.

C D

MHaneMayansHan
PErMCTPAUMA
o~

«pAcWHpasTy

R ~

OdhopMnaHie
W oBpaboTia
cnauMansHono Garawa

Motok paboT npeueaerta Ocdopmnerue n o6paboTka cneunansHoro 6araxa BCTaBMeEH B NpeLeaeHT
MHavBuayanbHas permcTpaums ¢ MCNoNb30BaHWEM CBS3W pacLUMpeHus.



JesioBasi cymHocTh

Jlesi0Basi CYIIHOCTD [IPE/ICTABIISACT «BEILbY, KOTOPY 0 0OpabarbiBaeT Hin
UCIIOJIB3YET 1e/10BOH pabOTHHK.

JlenoBbie CYUWHOCTH MPEACTABISIOT «Belln», oOpadarbiBaeMble WIM UCIOIb3YEMble JEJI0BbIMH
paboTHHKAaMH NPHU BBINOJIHEHHH €JI0BOro npeueaenTa. Jlenosas cyHOCTb 4acTo NPEACTaBIsSeT 4TOo-
TO LIGHHOE /ISl HECKOJIbKHUX J€JIOBBIX MPELEJICHTOB WIH IK3EMILISAPOB NPELEICHTOB, TAaK YTO 00bEKThI
JI€JIOBOH CYIIHOCTH MOT'YT ObITh 10BOJILHO 0Tk UBYLIMMHU. BooOliie, cunraercs XopoLuei npaKTHKoi,
€CJIM J1e10Bast CYLHOCTb HE COASPKHUT HUKAKOi HH(pOPMALIMK O TOM, KaK U /U1 KOr0 OHA HCIIOJIb3Y eTCS.

Kak npasuio, je10Bas Cy LHOCTb NPEACTABISACT JOKYMEHT WIIH CYILECTBEHHYIO YacTh u3aenus. Muoraa
OHa MPEJICTABIISET YTO-TO MEHEE MaTepHallbHOE, BPO/E BaXKHOH MH(OPMALIHK OTHOCUTENIBHO PhIHKA
niu 3aKa3zduka. [Tpumepst aesioBbIX CylHocTel B pectopane - Mento u Hanurok: B asponopry — buner
u Ilocas04uHblil TaJIOH.

Bbl 0JOKHBI MOJEJIHPOBATH KAaK JI€JIOBbIE CYLUIHOCTH TOJIbKO T€ SBICHHS, K KOTOPbIM JOJKHBI
o0paiarbcs Apyrue KJ1acchbl B MOZIEIH AEI0BbIX 00beKTOB. [Ipyrue «Ber» MoryT ObITh CMOJICIIMPOBaHbI
KaK aTpHOYTHI COOTBETCTBYHOLMX KJIACCOB MIIM TOJILKO OMMCAHbI B 9THX KJlaccax B BUJIE TEKCTa.

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

Onepanus onpejessier HHCTPYMEHT, KOTOPbIM YIpPaBIsAeTCs AesioBas CyuHocTs. Onepanus umeer
Ha3BaHHe U, MOXKET ObITh, MapamMeTpsbl. JlocTyn K 00bLEKTY J€I0BOH CYLIHOCTH IOKA3bIBACTCSH KaK
coobIIenne, 10Chbl1aeMoe OOBLEKTY JeJIOBOH CYILHOCTH.



Mpumep:

CoBer AHPEKTOPOB KOMIIAHHH COCTOMT M3 Npeiceiarelis, YIPaB/IsIOUEro BbICUIEro paHra
HECKOJILKHUX NpeAcTaBuTeNneii Biajaebua.

MNpumep:

®

CoFaT AMpSITOpOR
1 1
1
& &

MNpegcTaEHTans

Ynpasnawwki  Mpagoagatens enanansua

Knacc-o6be0nMHeHWe BKMKYAET ODYIVE KNACcChl.

[Taccamupsl, NPOXOASIINE PEFUCTPALIMIO B a3PONOPTY, UMEIOT Pa3IMyHbIe BU/Ib! Oaraxa: 00bIYHbIH
Daram, py4HyO Ki1aab H crneuuaibibiil farax. C TOYKH 3pEHHA aBHAKOMIIAHHH, BCE ITH BH/Ib
Daraxa HMeIOT HEeCKOJILKO 00IIMX cBoicTB. KpoMe Toro, 4rto Bce OHH ABJIAIOTCA 0araxoM, Kaxk /bl
M3 HUX MMEET, HAllPHMED, Biajeiblia 1 Bec. DT 00lHe CBOHCTBA MOI'YT ObITh CMOAEIHPOBAHLI
arpuOyTaMu M ONEpaLMAMH B OTJEIbHOM Kilacce 1o Hassanuem barax. O0br4ublii Oarax, Pyunas
Knaas 1 CrnenpanbHblil farax HaceLylOT CBOHCTBA TOI0 Kiacca.

@,

Earaw
6 HYHER Pyunan CnsymansHun
Sarak naas Garak

Knacckl OBbMHBEIM Barax, Py4Has knaobk W CneuManbHeli Barax MmerT obllMe CBOMCTBA. Boe oHM

ABNAKTCA Cneunan3aunamm OﬁOELI..I,éHHOFO noHATMA barax.

Opranu3anHOHHBIH MOAYJ/Ib

@/

Oprann3annoHHbIH MOXY/Ib BKJIIOHAET 1€/10BbIX PA0OTHHKOB, JIE/I0BbIe
CYLIHOCTH H JIPYI'He OPraHH3aLHOHHBIE MOYIIH, KOTOPbIe 00bEIHHAOTCS
B COOTBETCTBHH C HEKOTOPBIM KpuTepHeM. OpraHu3alHOHHBIA MOIY/b
HMEET Ha3BaHHe.

Kak npasuio, nenosyto cepy CTpyKIypHPYIOT, OPraHu3ys CIy;KalluX B AerapTaMeHThbl, OTIENbl,
IPYIIILL H TaK JaJiee, COrIaCHO Pa3JIHYHbIM KPUTEPHAM. Ta CHUTYaLUs MOJIEITUPYETCS paclpeae/ie HHEM
JIEIIOBLIX PA0OTHUKOB M JICJIOBBIX CYLIHOCTEH 110 OpraHr3ai OHHbIM MOJ1YJISM.

Oprasu3atuoHHbIH MOIYIIL - KOHCTPYKLHA JUIS CTPYKTYPHUPOBAHUS JEI0BOH cdepsbl IyTeM Je/IeH s
ee Ha MeHbIIHe YyacTH. OpraHu3ar HOHHbIE MOLYJIH MOT'Y T COJePKaTh He TOJILKO JAEI0BLIX PA0OTHUKOB
1 J1eJI0BbIE CYIIHOCTH, HO TAKGKE U JIpYTHe OpraHHu3allHOHHbIE MOJYIIH, 4T0 no3Boisier Bam popmuposars
HEepapXHi0 OpraHu3alMOHHBIX Moayieil. Jenosoil paboTHHK WM AenoBas CYIIHOCTh MOIYT ObITh
HENOCPEACTBEHH bIMH HJIEMEHTAMH TOJILKO OAHOI0 OPraHH3aLHOHHOIO MOIYIIs.



Peanu3zanust 1e/10B0OI0 npeueaeHTa

R Pea;imzanus 1eq0BOro mpemneJeHTa ONMCBLIBAET, KAK pealu30oBaH
L ' - — -
r: A KOHKPETHBLIH Je/10BOH NPEeLeIeHT B [IPe/ieiax MOAEIH Je10BbIX 00bEKTOB,
£ -
o B TEPMHHAX COTPYIHH4ECTBA O0BEKTOB.,

Moienb Jen0BbIX MPELEICHTOB ONUCHIBACT 1E10BYI0 C(hepy B TEPMUHAX JISJIOBBIX CYOLEKTOB H JIe/I0BBIX
peLeICHTOB, COOTBETCTBYIOIIHMX 3aKa34HKaM H JIEJ0BLIM npoLeccaM. Moies 1e10BbIX NpeLeIeHTOB
COJEPIKHUT OIHCAHUS OTOKA PaboT, KOTOPLIE HASHTUPHLMPYIOT TO, UTO Jeaetcs. To, KaK BhINOIHAETCS
pabora B KAXK/I0M J1€JI0BOM NPELEIEHTE, OMUCHLIBASTCA B MO/ JIE/10BLIX O0LEKTOB.

Habop paboTHHKOB, KOTOpBIE BBIIOMHAIOT padoTy AEN0BOrO MpeLUeIeHTa, H AeJI0BLIX 00LEKTOB, K

KOTOPLIM OHH 00pallaioTes H KOTOPBIMH YIPARIAIOT B Mpolecce padoThl, Ha3bIBACTCA peasid3alikei

Ae10Boro npeueaenTa. OUbeKTbl 0JIHOIO H TOI0 K€ KJIAcCa MOTYT Y4aCTBOBATh B HECKOJIbKHX Pas/In4HbIX
pea3alHix Ae/0BLIX NPELEIEHTOB, 0Tpazas TOT (AaKT, 4TO OMHH H TOT K€ BHJL PECYPCa OAHOBPEMEHHO
Y4acTBYET B pasIMYHbIX [POLECCax.

Jduarpamma npeneaeHTos

5\ s JuarpamMma npeneIenToB M0KA3LIBACT JEI0BbIE CYOLEKTLI, JeI0BbIe
& -—d' NpPELe]eHTbl, TAKeThl JASIOBLIX MPELEJISHTOB H CBA3H MEKY HUMH.

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

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

B JlenoBoii cyOBbeKT M BCE JEJIOBBLIE MPELEIEHTL], ¢ KOTOPLIMH OH B3aumojeicTeyer. Jluarpamma
3TOrO THIIA MOXKET (PYHKIIHOHMPOBATh KAK JIOKAIbHAS AHArPaMMa JeJ10BOro CyObeKTa i, BEPOSITHO,
J0JIKHA OBITh C HUM CBA3aHA.

m  JlenoBbie npeneaeHTsl, 00padaTeIBAONIHE OIHY U TY e HH(pOPMALHIO.

®  JlenoBble NpeLeaeHTbl, HCIIOIb3YeMbIe OJIHOI H TOIl 3Ke Ipynnoi cyObeKToB.

®  Jlen0Bble IPELEACHTbl, KOTOPBIE YaCTO BLINOIHAIOTCA B OAHOH I10C/IE10BATEILHOCTH.
B Jlen0Bble PELEACHT b, IPHHAIEKAIIHE OHOMY [TaKeTy NPELECICHTOB.

®  Haubosee BaxkHble 1€10BbIE peLieeHThl. JlHarpaMma 5Toro THiia MoxkeT (PYHKIHOHMPOBATh Kak
pe3oMe MOJIENH.

B OnpeneneHublii 1e710BOH NPELENAECHT H €10 CBA3H ¢ JACJIOBLIMH CYObLEKTAMH U JAPYTHMH J€JI0BbIMH
npeueaentTamu. JJuarpaMma 3Toro THna Moxer (yHKIHOHHPOBATh KaK JIOKAIbHAs JHarpamma
JIEJIOBOTO MPELEACHTa U, BEPOATHO, JO/KHA ObITh ¢ HHM CBA3aHA.

JAuarpamma j1eHcTBHH

)Ig Junarpamma el cTBHI B MOJIE/H I€/I0BBIX PELEJCHTOB WILTIOCTPUPYET
& NOTOK padoT eJI0BOIO MpeLe/IeHTa.

ITorok pa60r JACIIOBOIO npeUeACeHTa OMuUChIBacT 1OCJI€10BaTe/IbHOCTD JICUCTBUH, KOTOPLIC BMECTE 4TO-
TO HNPOU3BOAAT I JACJIOBOIO CbeCK’I‘a. IToTok pa60'r 4acToO COCTOUT M3 OCHOBHOIO [10TOKA H O1HOIO
HJIK HECKOJIbKHUX aJIBTCPHATHBHBIX ITOTOKOB.



Pewenne

YcnogHe 3auHTHi

MNpuau Saraska n
NEHATE KEMTSHUWH J

“

— — [NpasuneHo]

NonyysHua neroT ]
N e

Cocronnne geHCTBHA

-
OTCHNER K ArS8HTY

no NeperozkaM asponopTa

A

[HanpasunsHo]

-

[HeT 6arawal Mepexog

Mony4SHH NSpPSR020YHEX
A0KYMBHTOE NACCRMPOM

[Ovarmpamma gencTeum Ana AenoBoro npeueaeHTa MHaveuayanbHas pemcTpaums B Mogenu
[enoBbiX NpeueaeHToB perucTpaumm B asponopry.

JAunarpamma rJjiaccos

ﬁéﬂ-ﬂ

ﬂﬂﬂrpﬂMMﬂ RJIACCOB [TOKA3bIBACT COBOKYIHOCTH [NCKIapaTHBHBIX
(C'I‘HI'H HYECKH X) JIEMEHTOB MOJAESIIH, TAKHX KaK KIIaCChl H [MTAKEThI, a TakKiKe
HX COACPKAHHE U CBA3H.

JuarpaMMbl KJIacCOB [10Ka3bIBAIOT CBA3H ACCOLHALIHH, o0beHeHHS 1 0000 eI MEKY JeJI0BbIMH
paﬁarnummu M JIeJIOBBIMH CYIIHOCTAMH. MOryT NpeacTasiisaTh HHTEPEC CIeAYIOIHe BU/bI AHATPAMM

KIaccoB:

m  Hepapxuu Hacie10BaHHid.

m  OObeauHeHus Je10BbIX PAOOTHHKOB U JIEJIOBbIX CYLIHOCTEH.

m  Kak aenoBbie padOTHUKH U CYLIHOCTH CBA3AHBI [1OCPEACTBOM aCCOLMALINIA.

JAuarpamma corpyiHHyecTBa

N,

JuarpaMma cOTpYIHHYECTBA OIIHCHIBAET dK3EMILIAP B3aUMOJAEHCTBHS
MekK1y 00BeKTaMH; OHA MOKA3biBaeT O0OBLEKThI, YyHYaCTBYIOUIHE BO
B3aMMOJCHCTBHH, C HX CBA3AMH APYI C JAPYIOM H C COOOLLEHHAMH,
KOTOPbLIE OHH MOCBUIAIOT APYT APYTY.

Pasznuuator rpynmnossie 1 pabodue AHarpaMMbl COTPYIHHYECTBA.

['pyrnnoas anarpaMma COTpYAHHYECTBA COAEPIKUT J€JI0BbIX paOOTHUKOB, 1€JIOBBIE CYLHOCTH H CBA3H
mexky Humu. Eciu 910 caenaer quarpammy Oontee uudopmarusroit, Bel MoxKeTe Takke BKIIOYATh B
JHarpamMMy JEJI0BbIX CyOBEKTOB, KOTOPBIE CBA3aHbI C JEIOBLIMH PAaDOTHHKAMH.



B rpynnoeyo amarpamMmy COTPYJAHHYECTBA HE BKJIIOHAIOT COOOLIEHHA H NOPAJAKOBLIE HOMEPA
cooOLiennii. Bbl He MOKeTe N0Ka3aTh, KAk NepelaeTces Mexk1y paboTHHKAMH YIIPaBJIeHUE OBEACHHEM.
T-Iacro, HO HC BCCraa, aT1o JOCTATOY H blii YPOBCHE JACTalM3alMK 114 ONPCACIICHUA BHYTPCHHEID
MOBEACHHSA JEJI0BOr0 npeueiaeHTa. Eciin ypoBeHb AeTalH3aluH HE A0CTaTo4eH, paspadoraiite
JAHarpaMmy MOCJe10BarelbHOCTH WK pabodylo JuarpaMmy COTPYAHHYECTBA KPUTHHECKOH HacTH.

Mpumep:

: PerwcTpartop . KoopawHaTop Garawa

: Baraw
. BarawHas Gupa

pynnoBas aWMarpaMMa COoTpyOHWMYEeCTBa ANA NpeuedeHTa VIHOMBMOYanbHAA peMcTpaLUma.

,[[uarpa MMa NOC/J1eA0BATECILHOCTH

,I[Harpamma nocjael0BaTe/IbHOCTH OIHCBLIBAET IJK3EMILIAD
B3aUMOJCHCTBHI MeK 1y 00bEKTaMH, pa3Mellas HX B XPOHOJIOI HYECKOM
NOPAJIKE; OHA [IOKA3LIBACT «UIMHHH KH3HN» 00LEKTOB, YHaCcTBYIOLLIHX BO
B3aUMOJICHCTBH I, U COOOLIEHHS, KOTOPbIE OHH MOCLUIAIOT JAPYT APYTY.

JuarpaMma rocieioBaTebHOCTH rpaduuecku u3odpaxkaer noapobHOCTH B3aUMOCHCTBHA JeJI0BBIX
pabOTHHKOB H JIENOBBIX CYOLEKTOB M TO, KaK 00pPAILAOTCA K JE/I0BLIM CYIIIHOCTAM B XOJI€ BBINOJIHCHHA
aenosoro npeueieHTta. Juarpamma nocie0oBarelbHOCTH KPAaTKO ONHCBLIBACT TO, YTO JAEIal0T
YYaCTBYIOLIHE J€I0Bble pabOTHHKH, KaK YIPABISIOTCA [1€JI0BLIE CYIIHOCTH (B TEPMHHAX 3aIyCKOB), U
KaK OHH CBA3BIBAIOTCS, 1OCHUIAS COOOIMICHUS APYT APYTY.

iNaccawwp ~ _Peructparop

npaawAEnanus buneTa ‘

5 1]

caaya Garawal )

Maccaswmp
npaawRenReT bunet.

MNaccasenp coaeT LJ
Garax.

onpeaSnaSHHS NeroT( )

Naccawwpa
CNpaUWHER T
OTHOCHTEMNBHO NBMOT. M A4S NOCEAOHHOD
TanowHal )

Naccarewp GapaT =
NOCAATYHER TANOH, I_J

OnarpaMma nocnegoBaTensLHOCTM YacT OeN0oBoro NpeueneHTa MHOMBMOyansHasA perucrpaumna.



JAuarpamMMbl COCTOSIHHI

JAuarpaMma coCcTOAHHI NPEACTABIACT MALIHHY COCTOAHHI, IOBEACHUE
E EE_‘ KUI'OpO}L;I Ollpt’:,-]f:J]H&'I'CH Mociaea0oBaTEILHOCTLIO COC'I'OHHH}L:I., leOKD,-]HMbIK
00bLEeKTOM B TeYeHHE ero JKH3HH B OTBET Ha COGI:I'I'HH, BMECTE C €Io

OTBETAMH M JNEHCTBHSMH.

JAuarpamMmy COCTOAHHI MOKHO HCIOAB30BATE 1714 HIUTIOCT PALMH COCTOAHNE, KOTOPBIC MOKET HMETh
[eoBoil pabOTHHK WIIM JelloBast CYLWHOCTb, COOLITHII, KOTOPLIE BLI3LIBAIOT IEPEX0OA H3 OJHOIO
COCTOSIHHA B APYTOE, U AeHCTBHIA, KOTOPLIE BLITEKAIOT H3 H3M EHEHHA COCTOAHHA. JlHarpamMma COCTOSHHIA
4acTO YNPOLAET NPOBEPKY NPAaBHILHOCTH KOHCTPYKIIHH KJacca.

J1d KaxK A0r0 COCTOAHHA, KOTOPOE MOKET HMETL 00BEKT KI1acca, AHarpaMMa MoKassIBaeT coo0LIeHHH,
KOTOPbIE OH MOIKET IIPHHHMATh, ACHCTBHA, KOTOPLIE OYAYT BBINOJIHEHLI H COCTOAHHE, B KOTOpOE
nepeiger 0dbLEKT Kitacca [0cjie »Toro.

Mpumep:

NoCTAENSH H3 FacCH

(Onpane-nau Eecl

npHEpSNNSHA BHpia

[J BaperucTpupo E'E.H‘h']

NOCTAFNSH HA TPAHCNOpTSp

{ Ha 1.
|'rpancnap'|'epa]
S Py

¢ Ha GarawHoRn

l nnaropue - I

[OwarpaMmma COCTORHWI OeN0OBOW cylHoCcTH Barax.

OITHCAHHE JJUCHHUIIVINHBI BU3HEC MOJE/THPOBAHHUA

Ienu Ou3HEC MOACTHPOBAHUS
C touku 3pernst RUP nensimu OM3HeC MOJCTHPOBAHUS SBISTFOTCS:

1. Onwucanue OM3HEC MPOIECCOB ABTOMATH3UPYEMOI OpraHu3auy JUist OpMHUPOBAaHUS SAMHOTO WX MTOHUMAaHUS CO
CTOPOHBI 3aUHTEPECOBAHHBIX B ABTOMATU3AIIMU OPraHU3aIH JIHII.

2. OnpenerneHne npo0ieM aBTOMATU3UPYEMOU OPTaHU3aIMK U CIIOCOOOB MX PEIICHUS.

3. Omnpenenenue TpeOOBaHUIT K aBTOMATH3UPOBAHHOM CHCTEME OPraHH3alUK CO CTOPOHBI 3aMHTEPECOBAHHBIX JIHII.
4., INonnmManwue mporecca pa3MerieH st IPOrpaMMHOT0 00eCIICUeHHUS B OpraHU3aI[HH.

Jnst moctmkennst 3tux ueneid B RUP omucaHbl BUIBI JESTETbHOCTH TPOEKTHON KOMaHABI IPHU MPOBEICHUH OH3HEC
MO/ICTUPOBAHHS, TJIABHBIMHU M3 KOTOPBIX SBIIAIOTCS pa3paboTka mMozeneit ousHec nporeccos (Business Use-Case Model)
u Mozenel ananm3a omsHeca (Business Analysis Model), omuceIBarommx peann3aiui OM3HEC MPoIeccoB. B HEKOTOPBIX
Bepcussx RUP monenu ananmuza OW3Heca, ONMUCHIBAIOIINE Pean3allii0 OU3HEC MPOIECCOB, HA3BIBAIOTCS OOBEKTHBIMHU
moxemsmu 6m3Heca (Business Object Model).

Pesynbrarhl paboThI, MONYYEHHBIE MOCE MPOBEACHUS OWU3HEC MOCIMPOBAHUE, SIBISIFOTCS OCHOBOHM IS MPOBEICHUS
paboT mO  ompeneneHHI0  TpeOOBaHWMI M pa3pabOTKM  ApXWUTEKTYyphl  ABTOMAaTU3MPOBAHHOH  CHCTEMBI.



C touku 3peHusi RUP, HanOosiee 3HaYMMBIMU apTe(aKkTaMH, CBSI3aHHBIMU C OM3HEC MOJCTUPOBAHUEM SBIISIOTCS MOJIEITH
omsnec mporeccoB (Business Use-Case Model), monmenn ananm3a Ou3Heca I OOBEKTHBIC MOJICTH, OMHCHIBAIOIIHE
peanu3aiuu OusHec mporeccoB (Business Analysis Model), a Taxke HabOp IOKYMEHTOB, B KOTOPOM OTpPaKEHBI
pe3yibTaThl OM3HEC MOJETHPOBAHHMS.

Mopemnu OH3HEC MPOLECCOB OMUCHIBAIOT MPOIIECCHI, CBA3aHHBIC C OKa3aHHeM yciyr opranusanueit (business use case), u
JIEMCTBYIOIINX JIMII MJIM CHCTEM, BHEITHHX IT0 OTHOIIEHHUIO K Om3Hec mpomeccy (business actor). JlelicTByromue Tuma u
CHCTEMBI JTHOO MHUIHMHPYIOT OM3HEC ImpoIecc, TNO0 3aMHTEPECOBAHBI B MOJNYYSCHHH HEKOTOPHIX PE3YIbTaTOB OM3HEC
nporecca.

Mogzenu aHanmM3a IOKa3bIBAaeT, KaK KaXAbIH OM3HEC MpoIecc peaan3yeTcss HEKOTOPBIM HabOpOM YYacTHHKOB OM3HEC
nporecca: padorHukamu (business worker), ZeHCTBYIONIMMHU JIMIIaMH BHEIIHUMH 110 OTHOIICHHIO K OM3HEC Mpoleccy
(business actor) 1 CBI3aHHBIMU ¢ HUMH OH3HEC cynHocTsIMH (business entity).

Jist omucaHus peanu3aiiii OU3HeC IpOIECCOB MOTYT UCIIONB30BATHCS CIIEMYIOIINE AUarpaMMsl sizbika UML:

. JIUarpaMMBl JestelibHocTel (Activity diagrams);

. nquarpammsl kiaaccos (Class diagrams);

. JararpaMmsl coctostHui (Statechart Diagram);

. JrarpaMMBI TTocIeIoBaTeNTbHOCTeH AericTBuil (Sequence diagrams);

. nuarpammbl BzauMozeiictBus (Collaboration diagrams).

OCHOBHBIMH JOKYMEHTaMH, B  KOTOPBIX  JOJDKHBI ~ OBITH  OTPaKEHBI Ppe3ysIbTaThl OuzHec
Mozenuposanus 1o RUP, sBid-10TCA cienyrommue JOKyMEHThI:

. nokyment OreHka aBTomMaTu3npyemoit opranmsanuu (Target-Organization Assessment);

. nokyMeHT ApxutekTypa 6usneca (Business Architecture Document);

. nokymeHT ClioBaph TSpMHHOB NpeaMeTHOI obnactu (Business Glossary);

. nokymeHT busHec npasuita (Business Rule);

. nokymeHT KoHnenmust pa3sutus opranusaiuu (Business Vision);

. nokymeHT Onucanue 6usHec npouecca (Business Use Case);

. JOKYMEHT JlonoHuTenbHbIe TpeOOBaHMS K JesATeNbHOCTH opranusanu (Supplementary Business

Specifications).
B RUP MNPUHATO JOKYMEHTBI, MOJCIINU, 3JICMCHTBI MOACIN HA3bIBATH apTe(i)aKTaMI/I.

PA3PABOTKA MOJEJIEH ITOTOKOB PAEOT

Llens MoneIMpoOBaHKE TOTOKA PadoT

Kak ykaspiBanoch BbIllle, peanu3aius OusHec mporeccoB mo RUP ommchiBaeTcs ¢ HCIONB30BAHHEM PAa3IUYHBIX
00BEKTHBIX MOJieNiel On3Heca wim Mozeneil ananu3a OusHeca. Jluarpamma nesrenbHocTH (activity diagram) sizeika UML
UCIONb3YeTCsl B OM3HEC MOJCIMPOBAHUM JUIsl OTOOpaXkKeHMs1 MOTOKa paboT paccMaTpuBaeMoro OusHec mpounecca. Ilo
MOJIENTH TIOTOKa paboT OMpPENesslFOTCS BUABI ASITEIbHOCTH, NOICKAIINEe aBTOMATH3AINH, TO €CTh OM3HeC TpeOOBaHMUSI.
Ha ocHoBe Ou3Hec TpeOoBaHMII B JajbHEHIIEM Ha JTare OINpeAeieHUs TPeOOBaHUM OyIyT ONpeaeisaThesi QYHKINU
pa3pabaThIBaEMOW CHCTEMBI.

Hcnonp3oBaHue AMarpaMMBbl IeITEIBHOCTH VIS pa3padOTKU MOJIEIH TIOTOKa padoT

st pa3paboTKU MOJIENH MTOTOKA PadoT HIIH, IO IPYrOMY, MOJEIIH OIMCaHHs OU3HEC MPOLECCOB I0JKHA HCIOJIb30BATHCS
JrarpaMma fearenbHocTy si3bika UML (activity diagram).

st pa3paboTKU MOJIENH ITOTOKA PadoT CIIEAYET UCTIONB30BaTh CIACAYIOLINE SJIEMEHTBI TUarpaMMbl
JEATEINBHOCTH:

HavaJIbHOE COCTOsIHUE (Start state);

KOHeuHoe cocTosiHue (end state);

JIeATeNbHOCTS (activity);

cocrostHuE (state);

niepexo/ (state transition);

peuenue (decision);



ropu3oHTalbHBIe CHHXpoHu3atopsl (horizontal synchronization);

BEpTHKAIIbHBIE CHHXPOHU3aTOpHI (vertical synchronization);

paszzenuTenbHbIe IMHUU (swimlane);

00BeKT (object);

motok 00bekToB (object flow);

3aMeTKa.

[pu MOCTPOCHUH MOJIETH MOTOKA PaboT UCIIONB3yeTCsl HOTAIMS THArpaMMBbl JesSTeNbHOCTH, MoJiepkuBacMas Rational
Rose, koTopas oTnn4aeTcs 0T HOTaMHK ATOM e JuarpaMMsbl n3noxeHHol B onucannu UML OMG.

Juarpamma paestenbHOCcTH (activity diagram) Qo/DKHA UMETh TOJIBKO OJHO HAudalbHOE COCTOSHHME. KOHEUHBIX Ke
COCTOSTHHI MOJET CYIIIECTBOBATh MHOXKECTBO.

HoBble HavajbHBIE COCTOSIHMSI MOTYT OBITh TOJNBKO HA JHarpamMMax, IEKOMIIO3HUPYIONIHX OTACIbHBIC BHJIbI
JIeATENEHOCTH.

DJeMeHTapHas <«IeATeIbHOCThY» (activity) TOJDKHA WCIOJIB30BaThCS ISl OMUCAHUSA OJHOTO JICHCTBHUS, HAmpHMeEp,
(hopmupoBaHKE OTYETa CAECNOK, [Iepe/iadya THKETOB, MOTYUYeHUE THKETOB.

Henb3st B OIHOM 3JIeMEHTE JAESITENBHOCTH (activity) yKa3bIBaTh HECKOJIBKO BHJIOB JIESITEILHOCTH, HAripumep, hopMupyer
OTYET MO C/ICNIKAM M PETUCTPHUPYET CIENIKH B )KypHAJIE.

Ecnu omuchiBaeTcss aBTOMATH3UPOBAHHAS JESITENILHOCTh, TO CIEAYET OTIEIBHO OMUCATh JAESITEILHOCTh MOJIb30BATEINs
CHCTEMbI U COOTBETCTBYIOIIYIO €if eSITeNbHOCTh CUCTEMbI, KaK (DYHKIMU JAEHCTBYIONUX JIMI] TOJIH30BATENSI U CUCTEMBI.
DJIeMEHT «COCTOSIHUE» (State) MOIKET HCIIONIb30BaThCS ISl ONMUCAHUS ONPEICICHHBIX COCTOSHHUN Kakoro-inbo cyobekTa
i 00bekTa. C 3TUM 3JIEMEHTOM J0JIKHO ObITh CBI3aHO M. VIMs TOJDKHO OTpakaTh COCTOSIHUE CYObEKTa MIIH OOBEKTA.
CocrosiHUE I0JKHO UMEHOBATHCS B 3aBUCMOCTH OT KOHTEKCTA.

Ilepexon (state transition) JIOJDKEH HCIOJB30BaTbCsA ISl  ONMCAHMUS CBSI3M MEXKAY JJIEMEHTaMU JuarpamMMbl
«IeaTeNnbHOCThY (activity), «cocrosiuue» (state). Ilepexonm (state transition) o0o3HauyaeTcs CIUIONIHOW JIMHHEH CO
ctpenkoit. CTpenka yka3pIBaeT Ha cieIyrolee qeCTBUE UITH COCTOSTHHE.

Jisi oToOpaxkeHHsI YCIIOBUH MOJXET HCIOJIb30BaThesi AneMeHT peuienue (decision). Dnement peuienue (decision)
0003Haydaercst B BHIE poMOa.

PaznenurensHble TUHUU (Swimlane) cleayeT WCIONb30BaTh TS Pa3aeieHus MOl qUarpaMMbl HA 4acTH, HAIlpuMep, ¢
[ETbI0  OTOOpPaKEHHS] HA JHarpaMMax, OTBETCTBCHHBIX 3a BBINONIHCHHE ONpPEACICHHbIX JeicTBuil. [lpumep
pa3aenuTeNbHOM THHE (Swimlane) IpeCTaBICH Ha PHC..
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Puc. [lpumep pazaenurtensHOM auHMHE (swimlane)

CunxpoHHM3aTOphl  (synchronization) MODKHBI HCIIONB30BATBCA IS OTPAKEHHS JESTEIHHOCTEH, BBIOTHIEMBIX
napaienbHO I MHO>KECTBEHHOT'O BBIOOpA. [pumep UCIIOIb30BaHHS



CHHXPOHH3aTOPOB (synchronization) IS OTOOpaKeHHs JIeATENBLHOCTEH, BBITIOJTHSEMBIX
HapauieIbHO MPEICTABICH Ha PUC.

(synchronization) muist oToOpaXkeHust
~US[eMBIX MMAPAJUIETBHO

"lﬁreﬂnaunn Mo pa3paboTKe MOJENH IMOTOKa PaboT ¢ UCHOIB30BAHUEM THATPAMMBI

JIarpaMMBbl MOKET Pa30MBaThCsl HA YaCTH C UCIIOJIb30BAHUEM Pa3eIUTENbHBIX JIMHUK (swimlane), Te pa3enuTenbHble
JIMHUY MOTYT MPE/ICTABNIATh pa0OTHUKOB YUaCTBYIOIIUX B OM3HEC MPOIIECCe WIIH MOpa3IeIeHUs.

HOCTpOGHI/Ie JuarpaMMmbl ¢ OCHOBHBIMHU BHJaMHU ACATCIBHOCTH pCKOMeHleeTCSI MMPOBOAUTL TaKHUM 06p3,30M, ‘{TO6BI B
JIaTIbHEHIIIEM KaXKIOMy OCHOBHOMY BHJY JIESITEIIBHOCTH MOYKHO OBIJIO COTIOCTaBUTh Ha 3Talle onpeaeneHus TpeOoBaHuil K
CHCTEME MOJTy/b, KOMIIOHEHTY HJIH MOJCUCTEMY B pa3padaTblBaeMOM CUCTEME.

OpHako JUisi TOCTPOEHMsSI PpaCIpelCleHHbIX CUCTeM Oosiee yHOOHBIM SIBJSIETCS HCIOJb30BaHHE CIEAYIOLIMX
pa3eNUTEeNbHBIX JTHHUI:

BXO/THAsI/BRIXOHAS MH(POPMAITHS;

JeSATENBHOCTB;

poIb;

0/Ipa3ieleHHE;

JIOJKHOCTB;

° OW3HEC PaBUIIO.

B paznere nesTenbHOCTD CleAyeT OTpaXkaTh Iard OU3HeC mporecca Wi JesITeNbHOCTD MpoIiecca.

B pazpmene BxomHas/BeIxomHas WH(OpMANMs — BXOJHBIE/BBHIXOTHBIE OM3HEC CYIIHOCTH, CBS3aHHBIE C IIaroM OW3HEC
mpoiiecca, B pasjielie polib — polib, OTBETCTBEHHYIO 3a BBIMOJHEHHUE IIara OW3HEC mpoliecca, B pasjiene JODKHOCTh U
MOJIpa3/ICNieHHs] — JOJKHOCTH JACHCTBYIOLIMX JIKII OU3HEC Mpoliecca U MOAPa3AeliCHUs TIPSIPUATHS, CBI3aHHBIE C [IIArOM
Om3Hec mporiecca, B paszenie OmM3Hec MpaBWiIa - ONMUCaHWe OW3HEC MPaBHWII WM CCHUIKM Ha MOJIENH OW3HEC MPaBHII IS
paccMaTpuBaeMoro imara GH3Hec mpoiiecca.

Takoe HUCMONIb30BAHUE PA3CTUTEIILHBIX THHUN O0YCIIOBICHO TEM, YTO Ha OCHOBE BUJIOB JICATEIBHOCTH, OTOOPAKAIOIINX
marn OusHec mporecca, OyayT ONpenensaThesi GYHKIMU CUCTEMBI, HA OCHOBE BXOIHBIX/BBIXOJHBIX CYLIHOCTEH OyneT
paspabarbiBaThcsi HMHTepdelica MoJb30BaTeNs, anb0OM BXOAHBIX/BBIXOAHBIX ¢GopMm, BJl, kiaccel, peanusyoniue
cootBercTBytomue QpyHkuuu. MHdopmanuss o poisx, JODKHOCTSIX W IMOJpasAeieHHusx OyAeT HCIOJIb30BaHa IPH
paccMOTPEHUH BOIPOCOB, CBSI3aHHBIX C pa3rpaHMdeHueM joctyrna. Ha ocHoBe Ou3Hec mpaBui OyAayT OnpenensiThes
OrpaHNYCHHA HAKJIaAbIBACMbIC Ha q)y'HKLII/II/I CHUCTEMBI.

Jns  u300pakeHHs BXOJHOMN/BBIXOMHOW HWH(OPMAIMM M PONM JOJDKCH HCIONB30BaThCsS DIIEMEHT OOBEKT ¢
COOTBETCTBYOIIHM cOcTOsTHUEM (object).

Jns  uzoOpaxkeHus Imara OW3HeC Tpolecca JOJDKeH  HCIONb30BaThCsl  DIIEMEHT  JIesiTenbHOCTh(activity).

Juist u300pakeHust moapasaeneHnid, TODKHOCTEH, CChIJIOK Ha OM3HEC IpaBuiia — 3aMeTKH (note).

Ponm, BXoaHAs M BEIXOMHAS HH()OPMAIIHIO TOJDKHBI CBS3BIBATHCS C JCATEIEHOCTRIO Yepe3 MMOTOKH 00BEKTOB

(object flow).

Pomnu, noapasyenenus J0HKHBI CBS3bIBATHCS MLy cOOOM uepe3 CBsI3b - IIyHKTUPHAs JJuHUS (anhor note to item),
MPUKPEIUIIONTYIO 3aMETKH K 3IIEMEHTaM JHUarpaMMel.

Ha puc. npencrasien npuMep Auarpammbl IeSITEIbHOCTH, UCIOIb3YEMOM sl IEKOMIIO3UIUH 0000IEHHON e TeNbHOCTH.
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Rational Rose



[MocTpoeHue quarpamMM, JeTATH3UPYIOIUX OCHOBHBIE BUIIBI IEATEIBHOCTH

Juarpamma nestenpHOCTH (activity diagram) ¢ neTanbHBIM ONMCAHMEM Ka)KAOTO OCHOBHOTO IIara IMporiecca JOJDKHA
CTPOHThCSA KaK TOJAMArpaMMa COOTBETCTBYIOIIETO OCHOBHOrO Imara. Ha puc. moka3aHo, YTO B OKHE HPOCMOTpa
aneMeHTOB Mojieni B Rational Rose muarpamma nesrenpHOcTH (activity diagram), oroOpaskarorias IeTalbHOS ONUCAHU €
OCHOBHOTO mrara mporecca IlpeaBapuTenbHOC O3HAKOMJICHHE C KJIMEHTOM M €ro X03. JCATeIbHOCTBIO U LEbIO
KPEIUTOBAHMS, HAXOMUTHCS IMOJ] COOTBETCTBYIOIIUM IIaroM [lpenBapuTenbHOe 03HAKOMIICHHE C KIMEHTOM M €ro XO03.
JICATENFHOCTRIO U IIENbI0 KPEeAUTOBaHMA. JeATENbHOCTH Ha 3TOW IUarpamMMe, KOTOpBIE MOJJICkKAT aBTOMATH3AIIUH,
OTMEUEHBI [[BETOM.
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Puc. [pumep n300pakeHUs: TMarpaMMBbI C IETATLHBIM OMHCAHUEM I1ara
[MpenBapuTenbHOE O3HAKOMIIEHUE C KIIMEHTOM M €ro X03. JAesTeIbHOCTBIO U LIENbI0 KpeanToBanus B Rational Rose

[Moctpoenue ccbuIKK U3 AMarpaMMbl QyHKIUI HA JUarpaMmy MoToka padoT

Jlyist mocTpoeHHsT CChUIKM Ha JMarpammy AesTelbHOCTH (activity diagram) ¢ M300pakeHHEM OCHOBHBIX IIAroB OH3HEC
npoliecca ClenyeT pSaoM ¢ u3o0pakeHneM Ou3Hec mpoliecca Ha auarpamme QyHKuuit (use case diagram) moMecTHTh
3ameTKy. [IpuKpenuTh 3aMeTKy K M300pakeHHI0 Ou3Hec mporecca. IlepeTalnurh Ha 3Ty 3aMETKy M3 OKHa MPOCMOTpa
AJIEMEHTOB MOJENH JMarpaMMy JesTelbHOCTH (activity diagram) ¢ m3o0pakeHHeM OCHOBHBIX ILIAroB OHM3HEC Ipollecca
KaK [PEICTABICHO Ha puc..
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Puc. TIlpumep muarpammsl GyHKIuMi ¢ n3o0paxeHneM nporecca KpeaquToBaHus I0pUANYECKUX JIUI B BATIOTE

U CCBUIKOHM Ha AMarpaMMy JesITeNbHOCTH C

n300pakeHNEM OCHOBHBIX IIArOB COOTBETCTBYIOIIEro OusHec nporecca B Rational Rose MuauBuyansHbie

3alaHuA IS T1abopaTtopHOU paboTsl Ne24

Bapuant Nel

PazpaboTars MosieNu OTOKa padoT [u1si HHGOPMAIIMOHHON HHTEPHET MOJCUCTEMBI PHIITEPCKON (PHPMBI, BKIFOUAOIICH
PETHCTPanuIO KINEHTa, IPOCcMOTP (TTOCIIE PErucTpaIun) MPEAT0KEeHUH, 1aTh OObSBICHHE; TIOHITh MECTO TaHHOW MOZEIH
IIpY OmnpeneNeHnn pyHKIni pa3pabaTeIBaeMOi CHCTEMBI Ha 3Talle ONpPEeIeHNs TPEOOBaHUN K CHCTEME.

Bapuant Ne2

Pa3paborars Moje1m noToka pabot HH(OPMAIMOHHON OACUCTEMBI MHTEPHET-PETUCTPALIMY Ha KYPChl BOJAMTENEH
(npenmonaraeTcst perucTpalys Ha pa3IMYHbIe TUITBI KaTETOPUiA, TI0/1a4a 3assBKH U ee 00paboTKa, BHIOOp HEH U BpeMEHH
3aHSATHI U JHEH BOXK/IEHHS); TOHATH MECTO JIAaHHOW MOJIETIHM NIPU onpesiesieHny (GpyHKIMI pa3padaTbiBaeMoli CUCTEMbI Ha
JTarne onpeAesieHus TpeOOBaHU K CUCTEME.

BapuanT Ne3

PazpaboTars Mozenu motoka padoT HHPOPMAIMOHHOH MTOJICHCTEMBI HHTEPHET PETHCTPAlU Ha KYPChl MHOCTPAHHBIX
SI3BIKOB (TIpe/IIosIaracTcs BEIOOP S3bIKa, BHIOOP YPOBHS (BO3MOXKHOE TECTUPOBAHUE), BRIOOP BPEMEHHU U AHEH 00ydeHus);
MIOHSITh MECTO JaHHOM MOJIETIN IIPH ONpeeseHnH (QyHKIUA pa3padaTsiBaeMOi CHCTEMBI Ha ATalle ONpeIeNICHNs] TpeOOBAaHUH
K crcTeMe

Bapuant Ne4
PazpaboTars Mozenu motoka paboT HHPOPMAIIMOHHOH ITOJICHCTEMBI HHTEPHET Mara3uHa (IIpeAroaraeTcs IpocMoTp,

perucrpanus mpu 3akase, opopMIICHHE 3aKa3a, IOATBEPKACHUE TIOJIydeHH s 3aKa3a); IIOHATh MECTO JaHHOW MOJIEH IPH
orpeneneHny QyHKIUHA pa3padaThIBaeMOM CHCTEMBI Ha dTalle ONpeAe/ieHUs TPeOOBaHUH K CHCTEME.



BapuanT Ne5
PazpaboTars Mozenu motoka paboT HHPOPMAIIMOHHOH MTOJICHCTEMBI HHTEPHET Kade; TIOHITh MECTO JaHHOH MOJIENH TIPH
orpezeneHnn GYHKIMHA pa3padaThIBaéMON CHCTEMBI Ha ATaIle OINpeAeneHus TpeOOBaHHUI K CHCTEME.

Bapuant Ne6

Pa3paboTath Mozenu noToka paboT HHGOPMALMOHHOH OACHCTEMBI HHTEPHET-CKIIA (IIPEeaNoIaraeTcsa IpocMoTp
WMHTEPHET-KJIMEHTOM acCOPTUMEHTA, BO3MOYKHOCTh JIOCTaBKH, HAIWYHE Ha CKIlae, 0(hOpMIICHNE 3asBKH); TOHSATh MECTO
JITAHHOW MOJIENU TIPH ompesieneHnn GYHKIMH pa3padaThiBaéMOW CHCTEMBI Ha dTalle OnpeieieHus TpeOoBaHH K CHCTEME.

Bapuant Ne7

PazpaboTars Mogeny moToka paboT HHOOPMAITMOHHOH ITOACHCTEMBI aITEIHOHN CIIPABOYHOI CITyOBI (TIpeAIIoaraeTcs
perucTpanusi HHTEpHET-KINEHTa, TPOBepKa B HATMUUH, 0(hOPMIICHHE 3aKa3a, JaTa JOCTaBKH); TOHATh MECTO JaHHOH
MOJIETIN TIPU onpesieNieHny (pyHKIni pa3pabaTeIBaeMOi CHCTEMBI Ha dTalle ONpeeIeHIs TpeOOBaHuil K cucTeMe.

Bapuant Ne§

Pazpaborars Mojenn noToka pabot HH(GOPMAIMOHHON OACUCTEMBI TeNIeOHHOM CIPABOYHO CITyOBbI (ITpeAroaraeTcs
perucrpanus HHTEpHeT-KIMeHTa, TPOBEepKa B HATMYNY, OOpPMIICHHE 3aKa3a, JaTa JOCTaBKHU); IIOHATh MECTO JaHHON
MOZEIH TP ONpeneieHnH QyHKIU pa3pabaThiBaeMOil CHCTEMBI Ha dTalle ONpeAesieHUs TpeOOBaHUH K CHCTEMe.

BapuanT Ne9

Pazpaborarh Moienu motoka padoT HHGOPMALIMOHHO MOJCUCTEMbI TIOKYIIKH OHJIETOB (3K//1 ¥ aBMa) OHJIAWH; MIOHATH
MECTO JIaHHOM MOJIeIIH NP onpenesieHny GpyHKIuit pa3pabaTeiBaeMoil CHCTEMBI Ha ATaIrle ONpeaesIeHus TpeOOBaHU K
CHCTEME.

Bapuant Nel0

PazpabotaTth Moneny moToka padoT HHGOPMAIMOHHOH MOJICHCTEMBI PETUCTPALIMH B a3POIIOPTY C MIPOXOKACHHEM
MIOTPAaHUYHOTO KOHTPOJIS; HOHSATh MECTO TAHHOW MOJEINH TIPH OTIpeAeieHHH (QYHKINH pa3pabaTbiBaeMOil CHCTEMBI Ha
JTaIle oIpeeneHus TpeOoBaHuil K cucreMe.

BapuanT Nell
PazpaboTars Mogenu moToka paboT nH(pOpMaIMOHHOH oAcucTeMEI caiiT kadeapsr VIC; IOHATH MeCTO TaHHON MOIETH
TIpH oTIpeneieHNH (PyHKIIHA pa3pabaTeIBaeMOi CHCTEMEBI Ha dTaIle OTpeAeIeHus TpeOOBaHU K CHCTEME.

Bapuant Nol2

PazpaboTars Mogenu moToka padoT HHOOPMAITMOHHOH ITOACHCTEMBI HHTEPHET-XPAaHUIIHINA YIeOHBIX KHUT CBOOOIHOTO
JocTyma (mpearnosaraeTcs o0si3aTenbHasi pEeruCTpanus Uil CKaYMBaHHs, OTPAaHUYEHHOE KOJMYECTBO CKaYMBAHHUM,
BO3MOXKHOCTH BBIKJIA/IBIBATh CBOM MaTepHal); MOHATh MECTO JAHHOW MOJIEH NPH ONpeaeTIeHUN (QYHKITHHA
pa3pabaTbIBaeMOl CHCTEMBI Ha 3Talle onperielIeHus TpeOOBaHUH K CHCTEME.

Bapuant Nel3

PazpaboraTh Mojieny MoToKa paboT aBTOMaTU3UPOBAHHON CUCTEMbI pabOThI OMOIHOTEKH (B YACTHOCTH pabodee MEeCTo
OubIMoTEKApst); TIOHSITh MECTO JAHHOM MOJIENH IIPH OlpeAeNieHHH (GYHKIMN pa3pabaTbiBa€MON CUCTEMBI Ha JTarie
olpeseneHs TpeOOBaHUI K CHCTEME.

Bapuant Nel4

PazpaboTars Mozenu motoka paboT HHPOPMAIMOHHOI ITOJICHCTEMBI «PErUCTPaTypa MOTUKINHUKIN (B YACTHOCTH pabouee
MECTO perucTparTopa: IpUHITHE 3asBOK Ha BBI30BA Pa3HbIM BpadaM, BblJladya KapTOUeK K BpadyaM C YTOUHEHHEM BpEMEHN
paboTHI Bpaueii); MOHATh MECTO JAHHON MOJIENH TIPH onpenesieHny GpyHKuuii paspabaTeiBaeéMOi CHCTEMBI Ha JTare
oTIpesieieHNst TpeOOBaHMI K CHCTEME.

Bapuant Nel5

PazpabotaTth Moaenu notoka padot MHGOPMaLMOHHOHM BeO-OpHEHTOBAHOH ITOICHCTEMBI PEKJIAMHOTO areHTCTBA
(mpeamnonaraeTcs MpegocTaBiIeHIe PEKIaMHBIX YCIyT, 0)OpMIICHHE 3asBKH, IIOATBEP KICHIE IIPUHATHUS 3asBKH U CPOKU
BBITIOJIHEHUST); TOHSTH MECTO TAHHOHM MOZEINH IIPH OlpeNeNieHNH (yHKINI pa3padaThIBaeMOi CHCTEMBI Ha Tame
OTIpeZieIeHNs TPEOOBAHUM K CHCTEME.

4.1.2. YcTHblii onpoc

Tema 1. TeopeTnueckiie OCHOBBI IPOEKTUPOBAHKS HHPOPMAMOHHBIX CHCTEM

Tema 2. MeTomonorndeckue OCHOBBI MPOSKTHPOBAHMS MH()OPMAIIIOHHBIX CHCTEM
Tema 3. KaHoHHYecKo€ ¥ THIIOBOE MTPOEKTHPOBAHNE HHPOPMAIIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METO/IbI aHATM3a U MMPOSKTHPOBAHUSI HH()OPMALIMOHHBIX CUCTEM
Tema 5. [IpoexTrpoBaHKe TOKYMEHTAIBHBIX 0a3 JaHHBIX



Tema 6. [IpoextupoBanue akrorpapudeckux 6a3 JaHHBIX
Tema 7. OOBEKTHO-OPUEHTHPOBAHHBIC METO/IBI AHATIM3a U MPOSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
Tema 8. OGecrieueHre COBMECTHOTO JIOCTyNa K 0a3aM JIaHHBIX M pOorpaMMaM

4.1.2.1. Ilopsanok npoBeaeHMsI.

YCTHBIH OMpoc MPOBOMUTCS HAa MpaKTHYeCKWX 3aHsATHAX. OOyuaromruecss BBICTYNAlOT C JIOKJIAJlaMU, COOOLIEHHUSMH,
JIOTIOJIHEHUSIMM, YYacTBYIOT B JMCKYCCHM, OTBEYAIOT Ha BOMIPOCHI mpernopaBatens. OLeHHMBaeTCs ypOBEHb JOMAlllHEH
MOJTOTOBKH TIO TEME, CIOCOOHOCTh CHCTEMHO M JIOTMYHO H3JIaraTh MaTepHal, aHAIM3HPOBaTh, (hopMynmpoBarth
COOCTBEHHYIO TIO3UIINIO, OTBEYATH HA TOMOJIHUTEIBHBIEC BOIIPOCHL.

4.1.2.2 Kputepuu oueHuBaHUs

4 cemecTp

9-10 6ans10B cTaBUTCS, €CJTH 00yYAKOIIHIiCS:

B oTBere kauecTBEHHO PacKphUI copepxaHue TeMbl. OTBET XOpOIIO CTPYKTypHpoBaH. IIpekpacHO OCBOSH MOHATHIHBIA
anmapat. [IpogeMoHCTpHpOBaH BBICOKHII ypOBEHb MOHUMaHUs Marepuaina. [IpeBocxoqHoe ymeHne GpopMynupoBarh CBOH
MBICTIH, 00CYXaTh AUCKYCCHUOHHBIE TTOJIOKEHHS.

7-8 6aJ1J10B CTABUTCSL, €CJIU 00yYAKOIIHiicsa:

OcCHOBHBIE BOIPOCHI TeMBI pacKpbll. CTPYKTypa OTBETa B LIEIOM a/IeKBaTHA TeMe. XOPOIIO OCBOEH MOHATHIHBIN ammapar.
[MpoeMOHCTpHPOBaH XOPOILIWI YpOBEHb MOHUMAaHHsI MaTepuana. Xopoilee yMeHHe (OpPMYJIMPOBaTh CBOM MBICIIH,
00CY)KIaTh JUCKYCCHOHHBIE IOJI0KEHHUSI.

5-6 6a/110B cTaBUTCH, ec/IM 00yYaroLMiics:

Temy wuactmuHO packpeul. OtBer cnmabo crpykTypupoBaH. [loHSATHIHEBIN ammapaT ocBoeH wacThyHO. [loHmManme
OTJENBHBIX MOJIOXKEHUH U3 MaTepuaja o TeMe. Y IOBIETBOPHUTEILHOE YMEHHE (POPMYIHPOBAaTh CBOM MBICIIH, OOCYKAaTh
JIICKYCCHOHHBIE TTOJIOKEHUSI.

0-4 6an110B cTaBUTCS, €CIU 00y AIOIIMITCS:

Temy He packpbul. [IOHATHHHBIA anmapar OCBOSH HEYAOBIETBOPHUTENbHO. [loHMMaHMe Marepuaia (parMeHTapHOE WU
orcyrcTByer. Heymenne GpopMyarpoBaTh CBOM MBICIH, 00CYXKIAaTh TUCKYCCUOHHBIE TTOJIOKEHUS.

5 cemecTp

17-20 6assI0B CTABUTCS, €CTH 00yIAIOIIUTICH:

B otBeTe kKauecTBEHHO PacKpBUI cojlepkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO OCBOEH MOHATHIHBIN
anmapar. [IpomeMOHCTpHpOBaH BBHICOKHI YPOBEHb MOHUMAaHHS MaTepuaia. [IpeBocxoqHoe ymMenne GopMyIHpOBaTh CBOU
MBICTIH, 00CYKJIaTh AUCKYCCHOHHBIE TTOJIOKEHUS.

14-16 6an10B cTaBUTCSH, €CIH 00yYaAKOLIHIiCS:

OCHOBHBIEC BOIPOCHI TEMBI pacKpbll. CTPYKTypa OTBETa B IIEJIOM a/IeKBaTHA TeMe. XOPOIIO OCBOSH MOHATHIHEIN armapar.
[IponeMoHCTpHpOBaH XOPOIIMK YPOBEHb IOHMMAaHWS Marepuaia. Xopollee yMeHHe (OpMYyIHpOBaTh CBOU MBICIH,
00CYXIaTh JUCKYCCHOHHBIE TOT0KEHHS.

11-13 6asI0B CTABUTCS, €CTH 00y IAKOIIHIICS:

Temy uyactuuno packpbul. OTBeT cnabo CTpykTypupoBaH. [IOHATHIHBIN ammapaT OCBOSH YacTU4HO. [loHMMaHHe
OTJENBHBIX MOJOKEHUH M3 Marepuaja 1o TeMe. Y IOBJIETBOPHUTENbHOE YMeHHe (popMyaupoBaTh CBOM MBICIIH, 00CYXKIaTh
JIUCKYCCHOHHBIE ITOJIOKEHHUS.

0--10 6aJI0B CTABHUTCS, €CJIM 00YYAIOLIHIiCS:

Temy He packpbul. [IOHATHIHBIA anmapar OCBOSH HEYAOBIETBOPUTENbHO. [loHMMaHue Marepuaia (parMeHTapHOE WU
orcyrcrByer. HeymeHune popMynrpoBaTh CBOU MBICIH, 00CYXKIAaTh AUCKYCCHOHHBIC MTOJI0XKEHUSI.

4.1.2.3. Conep:kaHue OLICHOYHOI0 CPEICTBA

Temsr 1-8

1. Uro Takoe cucTeMHBbIN oaxo K npoektupoBanuio MC. KakoBel ero npuHIUIIb?

2. Kakyto poisb B kubepHerrueckoit Moaenu MC urpatot oOpartHbie cBsi3u (YHKIMHA CUCTEMBI YIIpaBieHus )?
3. [Mepeuncnure u onumute TN VIC, BBIIENsEMbIX B COOTBETCTBHH C XapaKTepoM 00pabOTKH MH(POPMAIUH, TIO
CTEIeHU

4, aBTOMATH3aLUH, TI0 chepe MPUMEHEHHsI, TI0 YPOBHIO YIIpaBIICHUSI.

5. Yro Takoe (yHKIHMOHATbHAS mojackcTeMa VC (MpUHIMITBI TOCTPOSHUS, pelliaeMble 3a/1a4uu, CTPyKTypa)?
6. OnumuTe CTPyKTypa OAHOTIOIH30BATEIECKOM 1 MHOTOITONIB30BATEIHCKON, Manoi u KoprioparusHoi HIC,
nokaneHOU U pacnpenenenHoit UC, coctas u copepikaHue UX MOJACUCTEM.

7. B 4em HazHaueHWE U CTPYKTYypa MOJCUCTEM MaTeMaTHYECKOr0, TEXHOJIOTHIECKOT0, MPOrpaMMHOT0,
TEXHHMYECKOTO M JIMHTBUCTHYECKOro obecrieuenust VIC.

8. Kak BbI HOHMMaeTe MOHSATHE TEXHOJIOTUS TPOSKTHPOBAHNS?

9. Kakyro posib Urpaer TeXHOJIOTHS MPOEKTHPOBaHKs B nporiecce co3panus VIC u kakue TpeboBaHms,
MPEABSIBISIOTCS K BHIOUPAaEMOI TEXHOIOTHH?

10. Bunbl moneneit u meronoB moaenupoBanus MC.

11. Kaxne Moaenu >KM3HEHHOTO MK BbI 3HaeTe? B ueM X TOCTOMHCTBA M HETOCTATKU?

12. Kakast u3 Mmozeneit siBisiercss Hanbosee mepCneKTHBHOMN?



13. Onuunre CTauu, STAIbI Ipoliecca U 0COOEHHOCTH KaHOHUYECKOoro rpoekTupoBanus DUC.

14. Omnuiute cocta paboT HA MPENIPOSKTHON CTaANH, CTAIH TEXHUIECKOTO M paboyero NpoeKTHPOBAHUsL, CTaUU
BBOJIa B JIEHCTBHE, SKCILTyaTallul U COMPOBOXAeHHUs mpoekTa DUC.

15. Kakoii cocTaB poeKTHOH JOKyMEHTaIll1, B3aMMOIEHCTBIE NOJIb30Bareneil n pazpadorunkoB DMC Ha cragusx u
JTamnax rnpouecca NpoeKTUPOBaHMs?

16. UYro Takoe THITOBOH MPOEKT, MPEIIIOCHUIKN TUITH3AIH, OOBEKTHI TUITU3AIINH.

17. B gem 0cOOEHHOCTH METO/IOB TUITOBOTO MPOESKTUPOBAHIS 1 OlleHKa () (HEKTHBHOCTH HCIOIH30BAHUS THITOBBIX
pereHui.

18. Jaiite onpenenenne TumoBoMy poekTHoMy perieruto (TTIP).

19. Kakwue xnaccer TIIP BeI 3HaeTe.

20. OOBsICHHUTE COCTAB U COIepKaHUE OTepannii THIIOBOTO 3JieMeHTHOTO TipoekTrpoBanus MC, tunosoit C,
cofiep’KaHue CHCTEMHOTO (00BEKTHOTO) M TPyNIOBOro npoekTupoBanus MC.

21, B yem cocTonT 0COOEHHOCTH CTPYKTYPHOTO NOAX0/a K poekTuposanuio VIC.

22. [epeuncnuTe U OOBICHUTE IPUHITUITBI CTPYKTYPHOT'O MOAX0/1A.

23. Yro Takoe koHcanTHHT B chepe UT?

24. Kakwue 3agaun pemator CASE TexHom0THN?

25. Kakue npuHIIUTIBI 1 CpeACTBa CTPYKTYPHOTO aHaIHM3a BbI 3HaeTe?

26. Uro Takoe ER-mMonenupoBanue?

27. Iosicaute noustus Cymuoctu u CBs3u

28. UYro Takoe HOpMAaIK3alys U 3a4eM OHa HY)XHa?

29. Packpoiite 0coOeHHOCTH METOI0TI0TUH (PU3NIECKOTO MPOSKTHPOBAHNUS PENSIMOHHBIX B/1.

30. Haiite onpenencenus noustusm OOIL: kinacc, 00BEKT, IK3eMIUISIP Kiacca, MOBEJACHUE OOBEKTa.

31. Kak 0003HauaroTcsi 0OBEKTHI U KiIacchl Ha Auarpammax UML?

32. Uro Takoe acconuanus Mexxay knaccamu? Kakue Bunbl accorpanuii Bel 3Haete? [IpuBenurte npumepsl.

33. [MponemoncTpupyiiTe Ha mpuMepax ocHoBHBIE oHATH OOII (HacienoBanne, HOMUMOPHHU3M U 1Ip.)

34, Kakwne Bugsr nuarpamm UML BbI 3HaeTe, B 4eM UX MpeaHa3HAdCHUE?

4.1.3. TBopueckoe 3a1aHne

Tema 1. TeopeTHueckiie OCHOBBI IPOEKTUPOBAHHSI MHPOPMALMOHHBIX CHCTEM

Tema 2. MeTononorayeckue 0OCHOBBI IPOSKTHPOBAHUS HHPOPMALIIOHHBIX CUCTEM
Tema 3. KaHOHMYECKOE M THIIOBOE POSKTHPOBAaHHE HHPOPMAITHOHHBIX CHCTEM

Tema 4. CTpyKTYpHBIC METOABI aHAIN3a U MPOSKTUPOBAHM HH()OPMAITIOHHBIX CHCTEM

4.1.3.1. Ilopaaok mpoBeIeHHsI.

OOyyarormpecs BHITTOTHSIIOT 331aHNs, TPEOYIOIINE CO3/IaHNsI YHUKAIBHBIX OOBEKTOB OMpesieiéHHOro Tuna. Tum o0beKTa,
ero TpeOyeMble XapaKTepHUCTHKH W METOAbl €T0 CO3JaHUs ONPENEeNsIOTCs MOTPEOHOCTIMH IMPOoQEeCCHOHAIEHON
JIeITENTLHOCTH B COOTBETCTBYIONIEH cepe MO0 LeNssMi TPEHHUPOBKH OIpE/ICIEHHBIX HABBIKOB U yMeHHH. OlleHHBaIOTCS
KPEaTHUBHOCTb, BII3ICHUE TEOPETHUECKUM MaTepUaioM 110 TeMe, BIIaJICHUE TPAKTUUECKUMU HaBBIKAMH.

4.1.3.2 Kputepuu oneHMBaAHMSA

26-30 6aJUIOB CTABUTCS, €CJIM 00y AIOIIUTCS :

[IponemMoHCTpUpPOBa BRICOKHA ypOBEHb 3HAHUI M yMEHUH, HEOOXOAUMBIX IS BBHITIOJHEHHUS 3aganus. PaboTa mOJHOCTHIO
COOTBETCTBYET TPeOOBaHMAM MpodecCHOHATFHOH AesTenbHOCTH. OTIMYHAas CIOCOOHOCTH MPUMEHSTh NMEIOIIHECS 3HAHMS
W yMEHHMs Ul pElIeHUs NMPaKTHYECKUX 3a/1ad. BBICOKMI ypOBEHb KPEaTHBHOCTH, CaMOCTOSTeNbHOCTH. COOTBETCTBHE
BBIOPAHHBIX METO/IOB [TOCTABJIEHHBIM 3a1a4aM.

21-25 6aJUI0B CTABHTCS, €CJIM 00y AIONIUTCS

[MponeMoHCTpHpOBAIl CpEeAHUI YPOBEHb 3HAHWH M yMEHUH, HEOOXOJUMBIX ISl BHITIOIHEHHUS 3a1aHus. Pabota B OCHOBHOM
COOTBETCTBYET TPEOOBAHUSAM MPOGECCHOHATBHON IESITEEHOCTH. XO0pOIIasi CHOCOOHOCTh IPUMEHSTh UMEIOIUeCs 3HAHHS
W YMEHHUS ISl pelleHHs IMpakTHUeckux 3anady. CpeqHHi YpOBEHb KPEaTHBHOCTH, CaMOCTOSTENHLHOCTH. BriOpaHHBIE
METO/IBI B IIEJIOM COOTBETCTBYIOT IIOCTABICHHBIM 33adaM.

17-20 6an10B cTaBUTCSH, €CIH 00yYaKOLIHiiCs:

IIpoxeMoHCTpHpOBaT HU3KUK YpPOBEHb 3HAHWN M yMEHHH, HEOOXOMUMBIX UIS BBHITONHEHWS 3amaHus. Paborta gacTudHO
COOTBETCTBYET TPEOOBAaHMSM NPO(ECCHOHATBPHON JEATENbHOCTH. Y IOBIETBOPUTENBHAS CHOCOOHOCTh MPUMEHSTH
MMEIOIITNECS 3HAHNUS W YMEHHS JUISI PEIICHUS MPAKTHYECKHX 3a/1ad. HU3Kuil ypoBeHb KPEaTHBHOCTH, CAMOCTOSITEIEHOCTH.
Br1OpaHHBIE METO/IBI YACTUYHO COOTBETCTBYIOT IIOCTABICHHBIM 33a4aM.

0-16 6anJ10B cTaBUTCS, €CJTH 00yYAKOIIHIiCS:

[IponeMoHCTpHpOBaN HEYJOBIETBOPUTENBHBIN ypPOBEHb 3HAHMH M yMEHHWH, HEOOXOIMMBIX JUIS BBITIOJIHCHUS 3alaHusl.
PaGora He cooTBercTByeT TpeOOBaHHSIM MpPOPECCHOHANBHON JesTedbHOCTH. HeynopiaeTBopuTenbHas CIOCOOHOCTD



MIPUMEHATh UMEIOLIUECS 3HAHUA U YMEHUsI [UIs pELICHUs MPAaKTUYecKHUX 3a1ad. HemocTaTouHbli ypoBEeHb KpEaTHUBHOCTH,
CaMOCTOSTETbHOCTH. BbIOpaHHbIE METO/IBI HE COOTBETCTBYIOT ITOCTABJICHHBIM 3a/[adaM.

4.1.3.3. Conep:kaHue OLICHOYHOI0 CPeACTBA

Tembr 1-4

DopMynHUpOBKa 3aJaHUSA:

Pa3paboTka toruueckoii MosieNu JaHHBIX HHPOPMALMOHHOH CHCTEMBI 1O TIPEIIOKEHHOW TIPEIMETHOM 00s1acTi

[Mpumep 3ananunii: Pazpadorars ERD B Hotanmu IDEF1X 1 nHpOpMamoHHyo MoAenb A 3a1a4n "Yyer ycreBaeMocTH '

4.2. OueHoYHbIE CPEICTBA MPOMEKYTOUHOI aTTecTalun

[lo pucrmmHE peayCcMOTpeH 3a4€T B 4 ceMecTpe M SK3aMeH B 5 cemectpe. 3a4éT (3K3aMeH) IpOoXOauT 1o Omieram. B
KaXJI0M OWjere /Ba TEOPETHYECKHX BOmIpoca. 3adér (IK3aMeH) IPOBOJUTCS B YCTHOW / TMMCBMEHHON M KOMITBIOTEPHOU
¢opme. OueHnBaeTcsi BIaJACHHE MaTepUalioM, €r0 CHCTEMHOE OCBOCHHE, CIHOCOOHOCTH IMPHUMEHATh HY)KHBbIC 3HAHUS,
HaBBIKM M YMEHUS MIPH aHAIN3€ MMPOOJIEMHBIX CHTYalni.

4.2.1. YcTHBI WIN NMCbMEHHBII 0TBET HA BONPOC

4.2.1.1. Ilopsaaok npoBeaeHMsI.

YCTHBI WM NUCBMEHHBIH OTBET Ha BONPOC HAIPaBJIEH HA INPOBEPKY 3HAHMM OCHOBHBIX pa3fEioB IO AWUCLUIUIMHE
«[IpoexTupoBanne NHGOPMALIMOHHBIX CUCTEM.

4.2.1.2. Kpurepum oueHUBaHUs.

43-50 6a/110B CTABUTCS, €CJIN 00yYAIOLIHIACS:

B oTBeTe KauecTBEeHHO PACKpBLI cojepikaHhe TeMbl. OTBET XOpomIo CTpyKTypupoBaH. [IpekpacHO OCBOEH NMOHSATHITHBIN
anmapat. [IpogeMoHCTpHpOBaH BHICOKHI ypOBEHb MOHUMaHUs Marepuaia. [IpeBocxonHoe ymenne GpopMynupoBaTh CBOH
MBICIIH, 0OCYKIaTh JUCKYCCHOHHBIE TIOJI0KEHNSI.

36-42 6aJ1JI0B CTABUTCS, €CJIM 00yJaloIIniics:

OCHOBHBIE BOIIPOCHI TEMBI packpbul. CTPYKTypa OTBETa B IEJIOM aJIeKBaTHA TeMe. XOPOIIO OCBOSH IMOHATHUIHBIN ammapar.
[IponeMOHCTPHPOBaH XOPOIIWI YpOBEHb MOHMMAaHHsI MaTepHaia. Xopollee yMeHHe (QOpMYIHPOBaTh CBOM MBICIIH,
00CY>KIaTh TUCKYCCHOHHBIE TIOJI0KEHHSI.

28-35 6aJ1J10B CTABUTCS, €CJIM 00y AIOUINTCS:

Temy yactuuHo packpbul. OtBer cnabo CTpykTypupoBaH. [IOHATHIHEBIN ammapaT OCBOSH YacTU4HO. [loHWMaHme
OTZAENBHBIX MOJOXEHUH M3 MaTepuaja Mo TeMe. Y IOBIETBOPHUTENIFHOE YMEHHE (pOPMYIHPOBATh CBOM MBICIIH, OOCYKAATh
JIICKYCCHOHHBIE TTOJIOKEHUSI.

0-27 6aJIOB CTABUTCS, €CJIU 00YYAIOLIMIiCS:

Temy He packpbul. [IOHITHHHBIA ammapaT OCBOSGH HEYIOBIETBOpUTEeNbHO. [loHMMaHMe Martepuana (gparMeHTapHOE WIIH
orcyrcTByeT. Heymenne GpopmMynrpoBaTh CBOM MBICITH, 00CYKIATh TUCKYCCHOHHBIE TTOJIOXKEHUS.

4.2.1.3. OueHo4nbIe cpeacTBA.

Bonpoce! 1151 YCTHOI0 WJIM MHCbMEHHOT0 0TBETa

4 cemecTp

1. IIpoextupoBanue MC, npoekt MIC, ocHOBHBIE TIOJX0IbI B TpoekTrpoBaHuu MC.

. Merononorus nocrpoenus MC.

. OcHOBHBIE KOMITOHEHTHI TeXHOJI0ruu npoektuposanus VC.

. Meroas! npoextupoBanus UC.

. Cpenctra mpoextupoBanus VC.

. Kparkas xapaxkrepucTuka npuMeHsIEMbIX TEXHOJIIOTHH IPOEKTHPOBAHUS.

. Kuznennsi#t ukn UC. Buabsl mogenelt sxu3HenHoro mukia VC.

. TpeboBaHus K BEIOMPAaEMOM TEXHOIIOTHH POEKTUPOBAHHSL.

. Kanonnueckoe npoextuposanue. CTaanu v 3Tarbl.

0. CocraB u coneprkanne pabOT Ha MPEANPOSKTHOH cTajuu co3nanus HC.

11. Cocras u conepkanue pabOT Ha CTaJUHN TEXHO-pabOUYETO MPOEKTHPOBAHHSI.

12. Cocras u conepkanue paboT Ha CTAAUSIX BHEIPEHNUS, SKCILTYyaTallH U COTIPOBOXKIICHUS TIPOEKTA.

13. OcHOBHBIE TOHSTHS U KJIacCU(UKAIMS METOJOB TUIIOBOTO TIPOEKTHPOBAHUSI.

14. TexHoJNOTHS TAPaMETPUIECKU-OPUEHTHPOBAHHOTO POEKTUPOBAHHSL.

15. TexHONOTHS MOAENBEHO-OPHEHTHPOBAHHOTO IPOCKTUPOBAHUS.

16. OcuoBubie noHsTUs 1 Kinaccudukanus CASE-TexHOIOTHiA.

5 cemectp

1. IlpoextupoBanue hakrorpadpudecknx bJ[: METOIBI MPOEKTHPOBAHHUS.

2. [IpoekTupoBaHue NOKYMEHTAIBHBIX 0a3 JaHHBIX.

2. KonnenryansHoe mpoextiupoBanne b/

3. Jlornueckoe npoektupoBanue b/1.

4. ®uznyeckoe npoextupoBanue b1

5. ba3oBble MPUHIMIIBL ¥ TOHSATHS TEXHOJIOTHUU pa3paboTKy 00bEeKTHO-OPHEHTHPOBAHHBIX MH()OPMAIIMOHHBIX CHCTEM Ha
ocHose UML.
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6. Bosamoxknoctu u joctonactsa UML. MHCTpyMeHTaIbHBIE CPEACTBAa BU3YATFHOIO MOICTUPOBAHHUS.

7. ApxurektypHslie npeacrasinennss UML. Ionsitue apxutekTypsl HHGOPMAIMOHHOM CHCTEMEI.

8. 0O030p muarpamm UML. Cpeactea UML. /lnarpaMMbl BApHAHTOB UCIOJIB30BaHUs. [{arpaMMeI Ki1accoB. JluarpaMMel
B3anuMoeiicTBus (JnarpaMMbl ociie10BaTeIbHOCTH, KOONIEpaTUBHbIE AUarpamMmabl). Jluarpammel coctostHIH. JlnarpaMMbl
JieaTeNbHOCTeH. JlnarpaMMbl peann3anuu (JuarpaMmMbl IIaKETOB, KOMIIOHEHTOB U pa3MeEIeHNs ).

9. PanmonaneHeli yauduumposanusli nmpouecc (RUP). Juctumamnasr RUP. Knrouessie noHsitust 1 npuHouns RUP.
OO01ee mpeacTaBieHue, TMHAMUYCCKHUIA U cTaTHYecKuid aciekThl RUP.

10. Mexcucremuble UHTEpQEHCH 1 JpaiBepbl; HTEp(dEChl B paclipeAeeHHbIX CHCTEMAX.

11. CrarmapTHBIE METOBI COBMECTHOTO JJOCTYIIA K 0a3aM JTaHHBIX U IPOTpaMMaM B CIIOKHBIX HH()POPMAITHOHHBIX
cucremax (apaiiepsr ODBC).

12. TIporpammuas cucrema CORBA.
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Ilepeyens JuTepaTyphbl, HEOOXOAMMOM A1l OCBOCHHUS JMCIHUIIIMHBI (MOXYJI5)

Hampasnenue noarorosku: 09.03.03 - IpuknagHas uabopMaTrka
Tpodune noarorosku: [pukiaaHas naopmMaTnka B SKOHOMHUKE
Kpamu¢pukarus BEITyCKHIKA: OakagaBp

®dopma 00yUYCHHUS: QUHOE

SI3bIK 00yUCHHUS: PYCCKHIA

I'ox Havama oOy4yeHus o oOpazoBaTeIbHOMN mporpamme: 2024

OcHoBHas JIMTEpaTypa:

1. KoBanenko, B. B. IIpoektupoBanue nHMOpMAIMOHHBIX cucTeM : ydeOHoe nmocobue / B.B. KoBanenko. — 2-¢
n3g., nepepad. n pom. — Mocksa : UHOPA-M, 2023. — 357 c. — (Beicmee ob6pazoBanue: bakamaspuar). — DOI
10.12737/987869. - ISBN 978-5-00091-637-7. - Tekcr : JJEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1894610

2. 3abotuna, H. H. IlpoekTupoBanue MHOOPMALMOHHBIX CUCTEM : ydeOHoe mocodue. — Mocksa : UHOPA-M,
2022. — 331 c. + Jlom. marepuansl [DnekTpoHHBIH pecypc]. — (Boicuiee oOpazoBanue: bakanmaBpuar). — DOI
10.12737/2519. - ISBN 978-5-16-004509-2. - Texcr : AJIEKTPOHHBIM. - URL:

https://znanium.com/catalog/product/1840494.

3. Maprumun, C. A. basel nanusix. [pakrudeckoe npumenenne CYBJ] SQL 1 NoSQL-tuna juis mpoekTupoBaHus
HHPOPMAIMOHHBIX cucTeM : ydeOHoe mocodue / C.A. Maprumun, B.JI. CumonoB, M.B. Xpamuenko. — Mocksa :
®OPYM : UHOPA-M, 2024. — 368 c. — (Briciee oopazoanue). - ISBN 978-5-8199-0946-1. - Tekcr : IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/2096940 ..

4. I'Bo3zeBa, B. A. Mndopmarnka, aBTOMaTU3UpOBaHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUH U CUCTEMBI : YUeOHHK /
B.A. I'Bo3neBa. — MockBa : DOPYM : UIHOPA-M, 2022. — 542 c. - ISBN 978-5-8199-0877-8. - TekcT : 3J€KTpOHHBIH.
- URL: https://znanium.com/catalog/product/1944419 .

5. Tomunpina, O. JI. Madopmarmonnsie cucteMsl : yueoHoe nocobue / O.JI. Tomunpiaa, H.B. Makcumos, 1.1.
IomoB. — 2-¢ u3n. — Mocksa : ®OPYM : UHOPA-M, 2022. — 448 c. : wi. — (Bricmiee odpazosanue). - ISBN 978-5-
91134-833-5. - Teker : anektponnsii. - URL: https://znanium.com/catalog/product/1832410

6. banauu, K. B. Madopmannonnsie cucteMsl B 3KOHOMEKE : yueOHoe mocobme / K.B. Bammua. — Mocksa :
NHOPA-M, 2024. — 218 c. — (Bsiciee obpazosanue). - ISBN 978-5-16-019321-2. - Tekcr : anektponHsiid. - URL:
https://znanium.cony/ catalog/product/2108502 .

7. boBa, B. B. OcHOBBI MpOeKTHPOBaHMS HHPOPMALIMOHHBIX CHCTEM M TEXHOJOTHI : yaeOHoe mocobue / bosa B.
B. - PocroB v//[] : U3n-Bo FODVY, 2018. - 105 c. - ISBN 978-5-9275-2717-5. - Texkcr : anexrpouusiii // 9bC "KoHcynaprant
crynenra" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785927527175.html
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NMPOrpaMMHOIo o0ecnedyeHnst 1 UH(OPMAIMOHHBIX CIPABOYHBIX CUCTEM
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OcBoeHne JUCHUIUIMHBI (MOAYJSl) MPEAINoaraeT HWCIONb30BaHUE CIIEAYIOIIEro IPOrpaMMHOTO oOecrieueHust |
MH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM:!

Office Professional Plus 2010,

GIMP,

Inkscape,

Notepad ++,

Python,

Lazarus

OnektponHas oubnuoreunas cucrema «ZNANIUM.COM»
OnextponHas OonbnnoreuHas cuctema M3narenscrBa «JIanpy
OnexTponHas OubmuoredHas cucreMa «KOHCYIIBTaHT CTYICHTa



