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Conepxanue
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paboty obydarommxcsi ¢ mpenogaBareneM (1o BHIaM YIeOHBIX 3aHATHI) U Ha CAMOCTOATENBHYO paboTy 00ydarommxcst
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KOJIMYCCTBA aKaACMHUYCCKHUX 4YaCOB U BUIOB y‘-Ie6HI)IX 3aHATHI
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10. TlepeueHb WH(POPMAIMOHHBIX TEXHOJOTHH, HCIOJB3YEMBIX NPU OCYIICCTBICHUH O0pA30BATEIBHOIO Ipolecca Io
JUCHUIUIAHE (MOAYJII0), BKJIIOYAs MEPEYCHb MPOrPAMMHOTO O0CCIeYeHUsT U UH(DOPMAIMOHHBIX CIPABOYHBIX CHUCTEM (IpU
HEO0OXOTUMOCTH)
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TUCIUIUIAHE (MOJYJITIO)
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OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS
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15. Ipunoxenue Ne3. IlepeueHb MH(POPMALMOHHBIX TEXHOJOTHH, MCIIOIB3YEMbIX Ul OCBOSHHMS TUCLUILIMHBI (MOIYIIS),
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1. Ilepeyenb MIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHMsS MO JMCHHUIIHHE (MOYJI0), COOTHECEHHBIX € MJIAHMPYEMbIMH
pe3yiabtatamu ocBoenuss OIIOIT BO

OO0yJaromnuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIEeAYIOMMMH KOMIIETCHIIAAMHU:

Mudp Pacimiugposka
KOMIIeTEHIIUH npuodperaemMoil KOMIeTeHUHHU

OIlK-11 Crioco0OeH pa3pabaThIBaTh U IPUMEHATH allTOPUTMBI H COBPEMEHHBIE ITU(PPOBBIE IPOTPAMMHEBIE METOIBI
[PacueTOB M MPOSKTUPOBAHMS OTIEIBHBIX YCTPONHCTB U IMIOJCHCTEM MEXAaTPOHHBIX H POOOTOTEXHHYECKHX
CUCTEM C MCIIOJIb30BAHUEM CTAHAAPTHBIX UCTIOJIHUTCIIBHBIX U YIIPABJIAIOMINX yCTpOﬁCTB, CpCaCTB
ABTOMATHUKHU, H3MepHTeJ’ILHOﬁ M BBIYUCIUTEIILHON TEXHUKH B COOTBETCTBUM C TEXHUUECKUM 3aJaHUCM,
pa3padaThIBaTh HU(PPOBBIE AITOPUTMBI M IPOTPAMMBI YIIPABICHUSI POOOTOTEXHUUECKHX CUCTEM

OIIK-11.1 PBHatp crocoObl pa3pabOTKM W NPUMEHEHHs aJTOPUTMOB U COBPEMEHHBIX IH(POBBIX MPOrpaMMHBIX
METOZOB pacueTa M IPOCKTHPOBAHUS OTAENBHBIX YCTPOWCTB, M TIOACUCTEM MEXaTPOHHBIX U
[POOOTOTEXHHMYECKUX CHUCTEM C HCIOJIB30BAHMEM CTaHIAPTHBIX HCIOJHUTEIBHBIX M YHPABISIOMINX
YCTPOHCTB, CPEACTB aBTOMATHKH, W3MEPHUTEIHFHOH W BBIYUCIUTEIBHOW TEXHHKH B COOTBETCTBHU C
TEXHUYECKUM 3aJaHUEM, OCHOBBI pa3padOTKM LU(PPOBBIX AJITOPHUTMOB M TPOTPAMM YIPaBICHUSA
POOOTOTEXHHUUECKUX CHCTEM

OIIK-11.2 |YMmeTs UpUMEHSTH OCHOBHI pa3pabOTKM W NPUMEHEHHS aJTOPUTMOB H COBPEMEHHBIX IHM(POBBIX
[TPOrpaMMHBIX METOAOB PAacyeTa U NPOEKTHPOBAHUS OTACIbHBIX YCTPONUCTB, H MOACUCTEM MEXATPOHHBIX U
POOOTOTEXHMYECKHX CHCTEM C HCIHOJIB30BAHUEM CTaHJAPTHBIX HCIOJHHUTEIbHBIX W YIPABISIOUIHX
YCTPOMCTB, CpPEACTB aBTOMATHUKH, H3MEPUTENBHOH M BBIYMCIUTEIBHOM TEXHHKH B COOTBETCTBHH C
TEXHUYECKUM 3aJaHheM, OCHOBBI pPa3pabOTKM LU(POBBIX alrOPUTMOB W IPOrpaMM YIpPaBICHHS
[POOOTOTEXHUUYECKUX CUCTEM

OIIK-11.3 [Bnanerh HaBbIKaMu pa3pabOTKU M NMPUMEHEHHs aJrOPUTMOB M COBPEMEHHBIX LH(POBBIX NPOrpaMMHBIX
METOJOB pacueTa M IPOCKTHPOBAHUS OTAENBHBIX YCTPOWCTB, M TIIOACHUCTEM MEXaTPOHHBIX U
POOOTOTEXHUYECKNX CHUCTEM C MHCIOJIB30BAHMEM CTAHAAPTHBIX HCIONHUTENBHBIX M YHPAaBIISIOMINX
YCTPOHCTB, CPEACTB aBTOMATHKH, W3MEPUTEIbHOW W BBIYHCIUTENBHOM TEXHUKH B COOTBETCTBHH C
TEXHHYECKUM  3aJaHueM, pa3paboTKu  [OHU(QPOBBIX  AITOPUTMOB W MpPOTpaMM  YHpPaBJICHUSA
POOOTOTEXHUYECKHUX CUCTEM

IK-3 CriocoOeH yJacTBOBaTh B HAYYHO-HCCIIEAOBATEIBCKUX U ONBITHO-KOHCTPYKTOPCKUX paboTax, MPOBOAUTH
TEOPETUIECKHE UCCIIeIOBAHNS U BEIYHUCINUTENBHBIE 3KCTIEPUMEHTHI C NCII0Ib30BaHUEM CTaHIAPTHBIX
[IPOTPAMMHBIX CPEJICTB C IEJIBI0 OTY4YEeHUS MaTeMaTHIECKUX MO/IeIel IIPOLIeCCOB U OOBEKTOB
MEXaTPOHUKH U pOOOTOTEXHUKU

TIK-3.1 3HATh METONBI TPOBEACHHS  HAYYHO-HCCIEJAOBATEICKUX M ONBITHO-KOHCTPYKTOPCKUX — pador,
TEOPETUUECKUX HCCIIEIOBAHUM W BBIYHCIUTEIbHBIX SKCHEPUMEHTOB C HCIIOJIb30BAHHEM CTAaHIAPTHBIX
MPOTPAMMHBIX CPEICTB C IIETbI0 IMOJIYYCHHS MATEMaTHUYSCKUX MOJENeH IpoIeccoB W OOBEKTOB
MEXaTPOHUKH B POOOTOTEXHUKH

TIK-3.2 'YMeTh IpUMEHSATh METOJIbI MMPOBEICHUST HAYYHO-HUCCIIEIOBATENIbCKUX U OINBITHO-KOHCTPYKTOPCKHUX padoT,
TEOPETUUECKUX HCCIIEIOBAHUM W BBIYHCIUTENbHBIX SKCHEPUMEHTOB C HCIIOJIb30BAHHEM CTaHIAPTHBIX
MPOTPAMMHBIX CPEICTB C IICTBI0 IOJIYYCHHS MATEMaTHUYSCKUX MOJENeH IpoIeccoB W OOBEKTOB
MEXaTPOHUKH 1 POOOTOTEXHUKH

HK-33 BHa}IeTB HaBBIKaMW TIPUMCHEHHUA METOAOB TIIPOBCACHHA HAYYHO-HUCCIICAOBATCIIBCKUX W  OIIBITHOA|
[KOHCTPYKTOPCKHX pa60T, TECOPETUUCCKUX HCCJ’Ie)IOBaHPIfI U BBIYUCIMUTCIBHBIX OKCIEPHUMCHTOB C
MCIIOJIE30BAHUEM CTaHJAPTHBIX MPOTPAMMHBIX CPEJICTB C LENBI0 MOJNyYCHHS MATEeMAaTHYCCKHX MOIEICH
[TPOIIECCOB H 0OBEKTOB MEXATPOHUKH U POOOTOTEXHUKHU

OO0yyaromnuiics, OCBOMBIINH JUCIUTUTHHY (MOIYJIb):

JlomxeH 3HaTh:
- OCHOBHBIC CIIOCOOBI Pa3pabOTKHU M MIPUMEHEHHS HH(POPMAIIMOHHBIX CHCTEM U IUA(POBBIX MPOTrPaAMMHBIX METOJIOB pacyera
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U TMIPOCKTUPOBAHMS OTIICIBHBIX YCTPOWCTB MEXaTPOHHBIX M POOOTOTEXHUYECKUX CHUCTEM, OCHOBEI pa3padoTKU IH(POBBIX
AITOPUTMOB U IIPOTPAMM YIIPABICHUS POOOTOTEXHIYECKUX CHCTEM;

- OCHOBHBIE METOIBI TPOBEICHHUS HAYYHO-HCCIEHOBATEIBCKUX paboT, MPOEKTHPOBAHHUS HH()OPMAIOHHBIX CHCTEM,
TEOPETHICCKUX HCCICIOBAHUNH W IKCIEPHUMEHTOB C HCIIOJIB30BAHHWEM CTAaHAAPTHBIX MPOTPAMMHBEIX CPEICTB C LENBI0
MOJYYCHUS MAaTEMAaTHYCCKIX MOJIEIICH MPOIIECCOB U 0OBEKTOB MEXaTPOHUKH U POOOTOTEXHUKH.

[omxeH ymeTs:

- IPUMEHATH OCHOBHBIE CIIOCOOBI Pa3paboTKH M NPUMEHEHUS WH(POPMAIMOHHBIX CHCTEM M IHU(PPOBBIX IPOTPaMMHBIX
METOZOB pacueTa M HPOCKTHPOBAHUS OTICNBHBIX YCTPOHCTB MEXaTPOHHBIX W POOOTOTEXHHYECKHUX CHCTEM, OCHOBBHI
pa3paboTku MH(POBHIX AITOPUTMOB U IIPOTPaMM YIPaBICHUS pOOOTOTEXHHYECKIX CHCTEM;

- NPUMCHSTH OCHOBHBIC METOJBI MPOBEICHHS HAyYHO-HCCICIOBATEIECKUX Pa0OT, MPOCKTUPOBAHUS HH()OPMAIIMOHHBIX
CHCTEM, TEOPETUYECKUX HCCJIENOBAHUI C HCIOJIb30BAHHWEM CTaHJAPTHBIX MPOIPAMMHBIX CPEJCTB C ILEJBbI0 MOJYyYECHHS
MaTeMaTHYECKUX MOJEINei MPoIeccoB 1 00BEKTOB MEXaTPOHUKH M POOOTOTEXHUKH.

JloJDKeH BlIafeTh:

- OCHOBHBIMH HaBBIKAMH pa3pabOTKN M NPUMEHEHHS WH()OPMAIMOHHBIX CHCTEM M IHM(POBBIX MPOTPAMMHBIX METO/OB
pacdera M NMPOEKTUPOBaHHS OTIEIBHBIX YCTPOHCTB MEXAaTPOHHBIX M POOOTOTEXHHMYECKHX CHUCTEM, OCHOBBHI pa3paboTKu
(POBBIX AITOPUTMOB U IIPOTPAMM YIPABJICHUS POOOTOTEXHUYECKHX CUCTEM;

- HaBbIKAMU TIPUMCHEHHS OCHOBHBIX METOJIOB TIPOBEICHUS HAYYHO-HCCIEIOBATEIBCKUX pPAa0OT, HPOEKTHPOBAHMS
MH()OPMALMOHHBIX CHUCTEM, TEOPETHUYECKUX HCCIEIOBAHUNA C HCIIOJIB30BAHMEM CTAHAAPTHBIX NPOTPAMMHBIX CPENCTB C
LETBI0 MOTYYeHHS MaTeMaTHIECKUX MOJIETIeH IPOIIEcCOB M 0OBEKTOB MEXAaTPOHUKU M POOOTOTEXHHKH.

2. Mecto qucuumiunsl (MoayJsi) B ctpykrype OIIOII BO

JanHas mucuuiuimHa (Momynb) BkimodeHa B biok 1 "ducrmmmasl (Moxynu)" B51.0.05.05 ocHoBHO# mpodeccrnoHanbHOM
obOpazoBarensHOW mporpamMmbel 15.03.06 «Mexarponuka u poOoToTexHHKa» (DHU3MUECKHE OCHOBHI MEXAaTPOHHKH H
POOOTOTEXHUKH)" U OTHOCHUTCS K 0053aTSIbHOMN YaCTH.

OcgauBaetcs Ha 3 Kypce (3uMa, JICTO)

3. O0beM auCHMIUVIMHBI (MOAYJIf) B 3a4eTHBIX eIMHMIAX C YKAa3aHMeM KOJIUYeCTBa 4YacoB, BblIAEJEHHBIX Ha
KOHTAKTHYI0 padoTy o0ydawouiuxcs ¢ mnpemnojaBareieM (10 BUAAM Y4eOHBIX 3aHSTHI) M HA CaAMOCTOSITEJIbHYIO
padoty o0yuarommxcst

OO011ast TpyA0eMKOCTh JUCIUILTHHBI cocTaBisieT 6 3aueTHbIX(bie) equnul(bl) Ha 216 yaca(oB).

KonTtaktHas pabota - 16 gaca(oB), B TOM YucIie JIeKIUH - 8 yaca(oB), mpakTudeckue 3aHsaTus - 0 gaca(oB), mabopaTopHEIe
paboThI - 8 yaca(oB), KOHTPOJIb CAMOCTOSATENILHOM Pa0bOTHI - 0 yaca(oB).

CamocrostenbHas padoTa - 187 gaca(oB).

KonTtpoms (3a4ér / 3x3ameH) - 13 gaca(oB).

dopma MPOMEKyTOYHOTO KOHTPOJIS AUCITUILINHEL: 3a4eT (3MMa), 9K3aMeH (JIeTo)

4. Conep:kaHue AUCHHUILIMHBI (MOYJIsl), CTPYKTYPUPOBaHHOE MO TeMaM (pa3fejiaM) ¢ YKa3aHHeM OTBeJIeHHOro Ha
HHUX KOJIMYECTBA aKaJeMHYeCKUX YACOB U BUI0OB YUeOHbIX 3aHATHI

4.1 CTpyKTYypa M TeMaTHYeCKHUH NMJIAaH KOHTAKTHOMN U CaMOCTOSITeIbHON PadoThI N0 AUCHHUILINHE (MOIY.TI0)

Buapl 1 yacel
KOHTAKTHOI padoThl,
HMX TPYAOEMKOCTh

(B yacax)
Ce CamocTosT

N Pasznennl TUCHUAIINHBI / mec eJbHasi

MoaYyJIst P Texun Ipakruy |JIaGopato | pabora

" ecKHe pHbIE
3aHATHA | padoThI
Tema 1. TeopeTnueckre OCHOBEI IIPOESKTUPOBAHUS 5

1. p POCKTHP 1 0 1 24

MHPOPMAIMOHHBIX CHCTEM

2. [Tema 2. MeTomonornieckiue 0OCHOBBI IPOEKTHPOBAHMS 5 1 0 1 24




MH()OPMALMOHHBIX CHCTEM

3 Tema 3. KaHoHHUYECKOE B TUTIOBOE MTPOSKTUPOBAHNE 5 1 0 1 o4
MH()OPMALMOHHBIX CHCTEM

4 Tema 4. CTpyKTypHBIC METOIBI aHATH3a U IIPOCKTUPOBAHI 5 1 0 1 o4
MH(POPMAIMOHHBIX CHCTEM

5. [Tema 5. IIpoexTpoBaHue TOKyMEHTAIBHBIX 0a3 JaHHBIX 6 1 0 0 23

6. [Tema 6. [IpoexTupoBanue pakTorpaduueckux 6a3 TaHHBIX 6 1 0 2 23

7 Tema 7. OOBEKTHO-OPUEHTHPOBAHHBIE METO/IBI AHATN3A U 6 1 0 2 23
NPOCKTUPOBAHUS HHOOPMAIIMOHHBIX CHCTEM

8 Tema 8. ObecnieueHe COBMECTHOT'O TOCTYMA K 0a3aM JaHHBIX (6 1 0 0 22
W IporpaMMaM
MToro: 216 yacoB (13 Hux 13 4yacoB KOHTPOJIb) 8 0 8 187

4.2 Coaep:xkaHue TUCHUILIHHBI (MOTYJIs1)

Tema 1. Teoperuyeckue 0CHOBbI IPOEKTHPOBAHUSA HHPOPMALMOHHBIX CHCTEM

IMonstre wmabopManmonHOl cuctembl. Kimaccupukanus nHGOpMAIMOHHBIX CHCTEM. APXHTEKTypa HH(OPMAMOHHBIX
cucreM. @OyHKIMOHANBbHBIE W OOECIEYMBAMONIME IOACUCTEMBI HMH(GOPMAIMOHHOW cHCTeMBbl. JKHW3HEHHBIH LUK
nHopManmoHHbIX cucteM. [ToHSATHS W CTpyKTypa mpoekTa WH(QOPMAaUMOHHBIX chcTeM. TpeboBaHus K 3(PEKTUBHOCTU U
HaJIe)KHOCTH IIPOCKTHBIX PELICHHUH.

Tema 2. MeTogo/iornyeckue 0CHOBBI NPOEKTUPOBAHUA HHPOPMAIIMOHHBIX CHCTEM

OCHOBHBIE HCTOPUYECKHE TMOJIXOJIbl B MPOCKTUPOBAHMM WH(POPMAIIMOHHBIX CHCTEM, METOJOJOTUS TOCTPOCHHS
MH()OPMALMOHHBIX CHCTEM, 3TAIlbl CO3AaHHUS HHPOPMAIIMOHHBIX cucTeM. OCHOBHBIC 331a4H METOAOJIOTHU MPOECKTHPOBAHMS
M 007aCTH OXBaTa NMPOCKTHPOBAHUSI MHPOPMAIIMOHHBIX CHCTeM. TEXHOJOIHS MPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM,
OCHOBHbIE KOMIIOHEHTHI TEXHOJIOTMU IPOCKTUPOBAHUS WH()OPMALMOHHBIX CHUCTEM. OTalbl CO3JaHUs WH(OPMAMOHHBIX
cucreM. Mozesu KU3HEHHOTO IMKJIa MHYOPMALMOHHBIX CHCTEM. METOo/Ibl U CPeACTBa MPOSKTHPOBAHUSI HHPOPMAIMOHHBIX
cucTteM. XapakTepUCTHKAa MPUMEHSIEMBIX TEXHOJIOIMH TPOSKTUPOBAHUS WH(POPMAIMOHHBIX CHUCTEM, TpeOOBaHUS K
BBIOMPAaEeMOi TEXHOJIOTHUH MPOCKTUPOBAHHSL.

Tema 3. KaHoHH4eckoe H THIIOBOE MPOeKTHPOBaHHe HHPOPMALIMOHHBIX CHCTEM

Cragum w1 3Tamsl Mporecca MPoeKTHPOoBaHus HH(YOpManHOHHEIX ciucTeM. CocTaB paboT Ha MPEANPOSKTHONW CTaluH, CTaJUN
TEXHHUYECKOTO M Pabovero MpOEeKTUPOBAHUS, CTaJWN BHEIPEHHS, SKCIUTyaTallMd M COIPOBOXICHMS NpoekTa. [loHsATHe
THUIIOBOTO 3JIeMeHTa. TeXHOIOTHH MapaMeTpUIeCKU-OpHEHTHPOBAHHOTO U MOJIETbHO-OPHUEHTUPOBAHHOTO MTPOCKTHPOBAHNS.
Tema 4. CTPpyKTypHBIC METOAbI AHAJIM32 H NPOCKTHPOBAHNS MH(POPMALUOHHBIX CHCTEM

[TpoGmema CIIOXHOCTH W TOJXOJBI K €€ PEUICHHIO NPH NMPOSKTHPOBAaHWM HMH(YOPMAIMOHHBIX cucTeM. OOImne NMpHHIMITBI
MPOEKTUPOBAHMS UH(OOPMALIMOHHBIX CUCTEM (2 OCHOBHBIX MOJIX0JIa K JIEKOMIIO3UIIMHU cUCTeM). BusyaiisHOe MoJieipoBaHue
(ERD, DFD, STD, SADT u ap. votarun). Bunst mozneneit. CASE-texnonorun u CASE-cpenctBa. CTpyKTypHBIE METOJBI
aHaIM3a W NPOEKTUPOBAHUS MH(OPMALMOHHBIX CHCTEM. XapaKTEPHCTHKHA METO/MOB. [IpHHIMITBI CTPYKTypHOTO METOJa.
Meton ¢dyrkmuonamsHoro MozenupoBanuss IDEFO (I cam DEFinition). OcoOeHHOCTH TOIOJOTHH OIHCAHUS CUCTEMBIL.
I'pannner u ces3u. Obnactu nmpumenenust IDEF0. Metomomnorust onmucanust Ousnec-mporieccoB IDEF3. Exmauma pabotsr
(metictuii). CBsa3u. Coemgunenus. Ob6mactu npumenenus IDEF3. CrpykrypHslil aHanu3 notokoB gaHHeIXx DFD. O6mactu
npuMmenenus DFD - nuarpamm.

Tema 5. IIpoekTHpoBaHue JOKYMEHTAIbHbBIX 023 JaHHBIX

JlokymeHTanbHble 0a3bl JaHHBIX. lIpOEKTHpOBaHME MOKYMEHTAIBHBIX 0a3 JaHHBIX: aHAIW3 MPEeIMETHOH oOmacT,
pa3paboTka cocTaBa M CTPYKTypel ©0a3 JaHHBIX, NPOCKTHPOBAHHE JIOTMKO-CEMAaHTHYECKOTO KOMIUIEKca. AHaNN3
0coOCHHOCTEH JOKyMEHTaIbHBIX 0a3 naHHbIX. CnoxHble 3ampochl. [lowck mo crmoBapHo#l Oamzoctu. lMcnosib3oBanne
¢yHKIMK crienu(UKaINy M0JIel PH MOUCKE.

Tema 6. IIpoexTupoBanue pakrorpapuyeckux 6a3 JaHHBIX

dakrorpaduueckne 06a3pl  maHHBIX. OcHOBHBIe (QyHKumM ¢daktorpaduueckux ©6a3 panHeix. [IpoexktupoBaHue
(axTorpaduueckux 06a3 JaHHBIX: METO/BI IPOEKTHPOBAHNUS; KOHIENTYAIbHOE, JIOTHIECKOE U (PU3NUECcKoe TIPOSKTHPOBAHHE.
MonemupoBanue cTpykryp ganHbsix. Merox IDEF1X. Ba3zossie morarus. uarpamma "cymuoctb-cBa3b (ERD)" u obmactu
€€ MPIMEHEHHUS.

Tema 7. O0beKTHO-OPHEHTHPOBAHHbIE METOABI AHAJIU3A U MPOEKTUPOBAHUA HH(POPMALHOHHBIX CHCTEM

Ba3oBble MPUHIMIB W TOHATHA TEXHOJOTHH Pa3padOTKH OOBEKTHO-OPHEHTHUPOBAHHBIX WH(MOPMAIMOHHBIX CHCTEM Ha
ocaoe UML. Bo3moxnoctu u pgoctouHcTBa UML. MHcTpymeHTanbHbBIE CpEACTBA BHU3YaJlbHOTO MOJEIUPOBAHUS.
ApxurextypHble npencrasienust UML. [Tonsitue apxurekTypbl HHGOPMaMOHHON cucTeMbl. Buapl npencrasiennii. O630p
quarpamm  UML. Cpenctsa UML. JluarpaMMbl BapHaHTOB HUCHONB30BaHUs. Jluarpammsl KiaccoB. JluarpaMmsl
B3anMoJieiicTBrA (/lmarpaMMBl MOCIEIOBATENBHOCTH, KOOIIEPAaTUBHBIE AuarpaMmsl). JuarpamMmel coctostHUE. Jlnmarpammbl
NeATeNbHOCTeW. JnarpamMmbl peanm3anuu  (quUarpaMMbl  ITAaKETOB, KOMIIOHEHTOB W pa3MeEIIeHHs). PalmoHambHBIH
yanduuuposanuslit npouecc (RUP). Auctumumuasr RUP. Kitouessie nonstus u npuniunsl RUP. O6wee npeacrasnenue,
MHAMHAYECKUN U cTaTHyeckuii aciekTel RUP.

Tema 8. O6ecneueHne COBMECTHOI0 JOCTYNA K 0a3aM JaHHBIX M POrpaMMam

MexcuctemHble nHTepdeiichk 1 apaiiBepsl; HHTEPQENCH B pacrpeeaeHHbIX cucteMax. CTaHnapTHbIE METOIbl COBMECTHOTO
JocTyna K 0a3aM JaHHBIX W IporpaMMmaM B CIIOXKHBIX MH(OpMalMoHHBIX cucteMax (apaiiBepst ODBC (Open Data Base
Connectivity), mporpammuas cucrema CORBA (Common Object Request Broker Architecture - oOmemocrymnHas
apXUTEKTypa ¢ OPOKEepOM MpH 3ampoce 00BEKTa).



5. IlepeyeHb y4eOHO-METOAUYECKOTO ODeCleUYeHHsl IJIsi CAMOCTONTEIbHOMH PaGoThl 00yYalIIMXCA MO AUCHUIUIHHE
(Mony.J10)

CamocrositenbHas padoTa 00yJaronuxcs BBITOIHIETCS 110 3aJaHUI0 U ITPU METOJUYECKOM PYKOBOACTBE MPEIoJaBaTesi, HO
0e3 ero HemocpeacTBeHHOro ydvacTus. CamocrositenbHass paboTa MOApa3lenseTcss Ha CaMOCTOSTENbHYI paboTy Ha
AyIUTOPHBIX 3aHATUSAX W HAa BHEAYJUTOPHYIO CaMOCTOSTENbHYIO paboTy. CamocTosTenbHas paboTa OOydarommxcs
BKIIFOYA€T KaK MOJHOCTHIO CAMOCTOATENILHOE OCBOCHHE OTACNBHBIX TeM (Pa3JIeNoB) AUCIUIUIMHBI, TaK U HMPOPAOOTKY TeM
(pa3zenoB), ocBaBaeMbIX BO BpeMsl ayIUTOpHOI paboTel. Bo Bpemsi camMocTosATENbHONH padOTHl 00YYaIOIIUECs YUTAIOT U
KOHCHEKTUPYIOT y4eOHYI0, HAy4HYIO M CIPaBOYHYIO JINTEPATypy, BBHINOJIHAIOT 3aJlaHus, HAIPaBJICHHbIE Ha 3aKpeIUIeHHE
3HaHMI B OTPAOOTKY YMEHHH M HABBIKOB, TOTOBATCS K TEKYIIEMY U IPOMEKYTOYHOMY KOHTPOJIIO 110 AUCIUILINHE.
Opraam3anisi CaMOCTOSATENFHONH pPa0OTBI OOYYAIOMIMXCS pErJIAMEHTHUPYETCS HOPMATHBHBIMH IOKYMEHTaMH, Y4eOHO-
METOIMYECKOI JIUTEpaTypOl U JIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYPCaMH, BKIIIOYAS:

[opsinok opraHM3anMy M OCYLIECTBICHMS 0Opa30BaTENbHON AEATENLHOCTH MO 00pa30BaTENbHBIM IPOrpaMMaM BBICIIETO
o0Opa3zoBaHust — IporpaMmaM OakalaBpuara, NMPOrpaMMaM CIEIHAINTETa, MporpaMMaM MarucTparypbl (yTBEpP)KICHHBIN
nprKa3oM MUHHCTEpPCTBA HAYKU | BBICIIEro oopasoBanus Poccuiickoit @enepannu ot 6 anpens 2021 roga Ne 245)
[opsinok opraHuM3any ¥ OCYLIECTBIICHHS 00pa30BaTENbHON JESITENILHOCTU 10 00pa30BaTeNbHBIM MPOrpaMMaM BBICIIETO
oOpazoBanust - mporpamMmaM OakajaBpuara, NporpaMMaM CIEHHAIUTETa, NPOrpaMMaM MarucTpaTtypbl (yTBEpXKIeH
mpuka3zoM MuHHCTEepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparun ot 5 anpenst 2017 roma Ne301)

[Tucemo MunucrepcTBa obpasoBanust Poccuiickoit @enepanun Ne14-55-996un/15 ot 27 Hos0pst 2002 r. "OO6 akTHBU3ALUU
CaMOCTOSTENLHOM PabOTHI CTYZCHTOB BBHICHIMX Y4eOHBIX 3aBeleHUIT"

YcraB ¢enepadbHOTO TOCYOAapCTBEHHOTO aBTOHOMHOTO oOpasoBarenbHoro yupexaenus "Kazauckuit (IIpuBomkckuit)
(enepanbHBII YHUBEPCHTET"

[IpaBuia BHYTpeHHEro pacHopsaka (enepaIbHOro TOCYAapCTBEHHOIO aBTOHOMHOTO 00pa30BaTENbHOIO YUPExkJICHUS
BEICIIIETO TIpodeccroHambHOTO 00pa3zoBanus "Kazanckuii ([IpuBomkckuii) ¢penepanbHbIi yHUBEPCHTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaibHOrO yHUBEPCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO JUCHUILIHHE (MOAYJII0)

®OHA OIEHOYHBIX CPEACTB IO AWCIUILTHHE (MOIYJIO) BKJIIOYACT ONCHOYHBIE MAaTepHalbl, HAalPaBJICHHBIC HA IMPOBEPKY
OCBOCHHS KOMIIETEHLIMH, B TOM YHWCJE 3HAHUH, YMEHUH U HaBbIKOB. DOHJ OLIEHOYHBIX CPEJCTB BKJIIOYAET OLIEHOYHBIE
CpE/ICTBA TEKYIIETO KOHTPOJISI U OIICHOYHBIE CPEACTBA MPOMEKYTOUHON aTTeCTaIlUH.

B donze o1eHOYHBIX CPEACTB COACPIKUTCS CIIeAyomast HH(POPMAIIHS:

- COOTBETCTBHE KOMITCTCHITUH ITAHUPYEMBIM pe3yabTaTaM 00ydeHH [0 JUCIUIUINHE (MOYIIO);

- KpUTEPHUH OIICHUBAHUS CHOPMUPOBAHHOCTUA KOMITCTCHIIUH;

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILUINHE (MOIYJIIO);

- OMMCaHUe MOPsIIKa MPUMEHEHHSI U TIPOLIEAYPHl OIIEHUBAHMS TSI KQKIOTO OIEHOYHOTO CPEJICTBA;

- KPUTEPUH OLECHUBAHUS JIJIS1 KAXKI0T0 OLIEHOYHOT'0 CPE/CTBA;

- colepXaHWE OIICHOYHBIX CPEACTB, BKIOYass TpeOOBaHUs, TPEABSIBISIEMble K JIEHCTBUSAM  OOydYarOIUXCA,
JIEMOHCTPUPYEMBIM PE3yJbTaTaM, 3aJJaHUs Pa3TUIHBIX THUIIOB.

®OoHJI OIIEHOYHBIX CPECTB MO MUCHUIUTHHE HaxoauTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDIHHBL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOI /1JI51 0CBOECHHS TUCHUILINHBI (MOTYJIs1)

OcBoeHnEe AMCIMIUIMHBI (MOAYJIS) MpeaIosiaraeT u3ydeHue ydeOHoW nurepaTypsl. Jluteparypa MOXeT OBITH JOCTYITHA
00ydJaromuMcst B OJJHOM U3 JIBYX BapuaHTOB (JI10O B 000MX M3 HUX):

- B 3JIEKTPOHHOM BHJE - Yepe3 DJICKTPOHHbIE OMOJIMOTEYHBIE CHCTEMBbl HAa OCHOBAaHHHM 3aKitodyeHHbIX KDY noroopos c
MpaBooOIaAaTeNsIMU;

- B mevyatHoM Bujae - B Hayunoit Oubnmoreke Emabyxckoro mactrTyTa KOY. OOydaromuecss moiaydaroT y4eOHYIO
JUTEpaTypy Ha ADOHEMEHTE 10 YNTATEILCKMM OMJIETaM B COOTBETCTBUH C MPAaBMIIAMH MOJIb30BaHMsl Hay4uHOIt OHMOIMoTeKO.
DJIeKTPOHHBIE W3AaHMS TOCTYITHBI AUCTAHIIMOHHO M3 JII0OOHM TOUKM NP BBEACHUN 00yYaroNIMMCs CBOETO JIOTHHA U MapoJIs
OT JIMYHOTO KabuHeTa B cucteMe "JJeKTpoHHBIN yHuBepcuteT". IIpH MCIONB30BaHNM MEYaTHBIX M3IaHUN OMOIMOTEUHBIH
(oI 1omKeH OBITH YKOMIUIEKTOBAH UMHU U3 pacyeTa He MeHee 0,25 sk3eMIuIsapa Ha Ka)JI0ro 00YJaroIIerocs u3 Yrcia JIuil,
OJTHOBPEMEHHO OCBAWBAIOIINX JAHHYIO AUCIHILINHY

[lepedens nurepaTypbl, HEOOXOAUMOM JJISI OCBOSHMS JUCHMIUIMHBI (MOAyist), HaxoauTcs B IlpunoxeHun 2 x paboueit
nporpamme JUCHUILIHHBL. OH MOATEeXHUT OOHOBJICHHIO NPH M3MEHEHHH YCIOoBHi noroBopoB KDY ¢ mpaBoobnanarensmu
9JIEKTPOHHBIX M3JIaHWH U TIPH U3MEHEHHHN KoMIuIekToBaHus (hoHn0B Hayunoii onbnnorexkn Enabysxckoro nacruryra KOY.

8. Ilepeyensb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHHKAIMOHHON ceTH "W HTepHeT', HEOOXOAMMBIX AJISI OCBOEHM
JMCUMILTUHBI (MOIYJIA)

IIpoekTupoBanre HHGOPMALMOHHOM crcTeMbl - https://finswin.com/projects/proektirovanie/informacionnyh-sistem.htmi
[poexTupoBanue nHGOPMALIMOHHBIX cHcTeM - hitps://compress.ru/article.aspx?id=11764
IIpoekrupoBanue uadGopMmanuonusix cucrem (MHTYUT) - https://www.intuit.ru/studies/courses/2195/55/info



https://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
https://compress.ru/article.aspx?id=11764
https://www.intuit.ru/studies/courses/2195/55/info

9. Meronnyeckue yKazaHus AJ1sl 00y4al0MXCsl 0 OCBOEHUIO THUCHUIITUHBI (MOAYJIsST)

Bup pa60T MeToauueckue PEKOMEHOAAN

JIEKIINU JleKumOHHbIE 3aHATHS TPOBOAATCS C UCIONB30BAHUEM HHTEPAKTHBHBIX TEXHOJIOTHH U MIPEIIOIararoT
aKTHBHOE YJacTHE CTYACHTOB. 7Sl MOATOTOBKHY K 3aHATHSIM PEKOMEHYETCs BBIACIATH B MaTepuane
npoOJIeMHBIE BONPOCHL, 3aTparuBacMble IPETIo1aBaTeNIeM B JIEKIUH, U TPYIIIUPOBATh HHPOPMAIHIO
BOKpPYT HuX. JKenaTenbHo BBIAEIATH B HCIONIB3YEMOI TUTepaType IOCTAaHOBKU BOIIPOCOB, HA KOTOPBIE
Pa3HBIMHU aBTOPAM MOTYT OBITh JaHBI Pa3IHIHBIC OTBETHL. Ha OCHOBaHMM MOCTaHOBKM TaKHUX BOIIPOCOB
cienyeT coOupaTh apryMEHTHI B TIONIb3Yy PA3IMYHBIX BAPHAHTOB PELICHUS OCTABICHHBIX IPOOIIEM.

naboparopHsle | JlabopaTopHble 3aHATHS - 3TO OJ{HA U3 PA3HOBUIHOCTEH NMPAKTUUECKOTO 3aHATHS, SBIISIONIAsICS

paboThI a¢dexTHBHOM PopMoii yueOHBIX 3aHATUIH B OpraHU3alliy BBICIIETo oOpa3oBanus. JlabopaTopHbie
3aHATHS UIMEIOT BBIPAXKEHHYIO CIICNIN(HUKY B 3aBUCHMOCTH OT YI€OHOW ANCIUIUINHEI, yIITyOsioT U
3aKpEIIIIOT TEOpEeTHYECKUE 3HaHus. Ha 3THUX 3aHATHAX CTYAEHTBI OCBaUBAIOT KOHKPETHBIE METOABI
N3y4YECHUS JUCLUIIMHBI, 00y4aroTCsl SKCIIEPUMEHTAILHBIM CII0CO00aM aHajli3a, YMEHHUI0 paboTath ¢
npudopaMy 1 COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHbIe 3aHATHS AAIOT HATJISITHOE [IPEACTaBICHUE
00 M3y4aeMbIX SBJICHHUX M IpolieccaX, CTYJCHTH OCBaNBAIOT OCTAHOBKY M BEJICHNUE IKCIIEPUMEHTa,
ydaTcsi YMEHHUIO HaOII01aTh, OLICHUBATH MTOJYYEHHbIE PE3yIbTaThl, Ie7aTh BEIBOABI M 0000meHns. OTaér
TI0 UTOTaM BBITIOJTHEHHBIX J1a00OPATOPHBIX PaOOT BEIMOIHACTCS Ha JINCTaxX Oernoit Oymaru ¢popmara A4 B
MeYaTHOM WM pyKONHCHOM BuJe. [1pu opopmireHHn 0TYETa UCHONIB3YETCs CKBO3HAsI HyMepaLust
CTPaHHUIL, CYATAsI TUTYJIbHBIN JIUCT NIEpBOM cTpaHuled. Homep cTpaHuibl Ha TUTYJIBLHOM JIUCTE HE
ctaBuTca. Homepa cTpaHHIBI CTaBATCS IO IEHTPY BBEpXy. [Ipu oopmiieHnn oT4éTa B IEYaTHOM BHC
KeJTaTeNbHO cOOMoaTh cieaytomue TpedoBanus. st 3aroI0BKOB: MOMYXUPHBIHA mpudT, 14 T,
LEHTPUPOBAHHBIH. J[111 OCHOBHOTO TeKCTa: HEXXUPHBIN WPUPT, 14 1T, BEIpaBHUBaHKE 10 MMpuHE. Bo
Bcex ciaydasx Tan mpudra - Times New Roman, orctym a63ara 1.25 ¢M, NOIyTOPHBIH MEK1yCTPOYHBIH
unTepBail. [lons: neBoe - 3 cm, mpaBoe - 1 cM, BepxHee U HUKHee - 2 cM. OTYeT T0JKEH CoAepKaTh
cienyromntre eMeHThl: 1) TUTYIBHBIH TUCT ¢ 00s3aTeIbHBIM yKa3aHHeM BapuaHTa; 2) Llens paboTs; 3)
3amanue; 4) OcHOBHas 4acTh; 5) BeiBo.

camoctos- | CamocTosTenbHas paboTa CTYAEHTOB M0 AUIAKTUUECKOH CyTH MPECTABIsIET COO0M KOMIUIEKC YCIOBUH
TesbHast paboTa| 00ydeHus], OpraHn3yeMbIX PENoAaBaTeIeM H HAIlPaBICHHBIX HA CAMONOATOTOBKY yJaluxcs. Y4eOHas
JeATeNTbHOCTh TMPOTEKAeT 0€3 HEOCPEICTBEHHOTO YYaCTHsI IPETIOIaBaTellsl M 3aKII0YaeTCs B IPOpaboTKe
JIEKITHOHHOTO MaTepHaa, HOArOTOBKE K JIAOOpaTOPHBIM 3aHATHAM; U3YUEHUH YIeOHOH TUTEepaTypsl U3
OCHOBHOT'O U JIOTIOJIHUTENILHOTO CIIMCKA.

3a4er 3auver sBisieTcst GOPMOI OLIEHKH KauecTBa OCBOCHHMS CTYJJCHTOM 00pa30BaTeIbHOM MTPOTrpaMMBI 110
nucuutuinge. ITo pesynbraTaM 3adeTa CTYACHTY BBICTABIISIETCS OIEHKA "3a4uTeHO" WM ""He 3a4TeHO".
3aueT MOXKET MPOBOIUTHCA B (hOpMe YCTHOTO Ompoca 1o Omneram (Borpocam) uiu 6e3 6UIeTos, ¢
MpeIBAPUTEIHLHON TOATOTOBKOM MITH O€3 MOArOTOBKH, 10 YCMOTpeHHI0 Kadeapsl. [IpenogaBaresib MOKET
MIPOCTaBUTH 3a4eT 0€3 onpoca WM coO0eceI0BaHHS TEM CTYJeHTaM, KOTOPbIe aKTHBHO Y4acTBOBAJIM Ha
MIPAaKTHYECKHX 3aHATUSX.

9K3aMEH DK3aMeH HalleJieH Ha KOMITJIEKCHYIO MPOBEPKY OCBOCHUS JUCIUILTUHBL. DK3aMeH MPOBOJUTCS B YCTHOM
WM TUCEMEHHOH (opMe 1o OmiieTaM, B KOTOPBIX COAEP KaTCs BOMPOCH (3a/1aHs ) IO BCEM TeMaM Kypca.
OoOyuaronemycst qaérest BpeMs Ha HOAroToBKY. OICHUBAETCs BIaICHUE MAaTEPUATIOM, €T0 CUCTEMHOE
OCBOCHHE, CIOCOOHOCTH MPUMEHSTH HYKHBIE 3HAHUS, HABBIKM U YMEHHSI IIPU aHAITNU3€ TIPOOIEMHBIX
CUTYallM{ U PEIICHUH MPAKTUYECKUX 3aJaHUN.

10. Iepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHA, HCTOJb3YeMbIX NPH OCYIIECTBJIEHHH 00Pa30BaTEeIbHOI0 Mpolecca Mo
JUCIHUITHHE (MOIYJII0), BKJIIOYAsl NepeYyeHb MPOrpaMMHOro odecrevyeHusi ¥ HHPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM
(npu Heo0X0AMMOCTH)

[lepedenp WMHPOPMAIMOHHBIX TEXHOJIOTHH, HCIIOIB3YEMBIX IIPH OCYLIECTBJICHHM O0pa3oBaTelIbHOIO Mpolecca Mo
JUCHUIUIMHE (MOJYJIO), BKIIOYas IEPEeYeHb IPOTrPaMMHOTO OOECTIeYeHHS W WH(POPMALIMOHHBIX CIPABOYHBIX CHCTEM,
npencrasieH B [punoxkenun 3 x pabodeil mporpamMme TUCIUTUIAHBL (MOIYIIS).

11. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEOOX0AUMOIi A1l OCylIeCTBJIeHUs 00pPa30BaTe/JLHOr0 Npouecca 1no
JUCHUITHHE (MOIYJII0)

MarepuanbHO-TeXHHYECKOE obecredeHre 00pa3oBaTeIbHOrO Mpolecca o IUCIUILIHAE (MOIYII0) BKIOYACT B ceOs
CJeyIOIINE KOMIIOHEHTHI:

YueOHast aymuTopus A TPOBEACHHS y4YEOHBIX 3aHATHH JIEKIMOHHOTO THIIA, CEMHHAPCKOTO THUIA, TPYIIOBBIX H
WHIWBUIYATBHBIX KOHCYJIbTAINH, TEKYIIETO KOHTPOJIS ¥ MMPOMEKYTOUHOM arTecTaruu Ne 61
Kommuiext Mebenu [yt npemnoaaBaTelns — 1 mMT., HOCaJ09HbIe MecTa i oOydarommxcst — 30 mT., 0THOMECTHBIC CTOJBI — 12
LIT., KOMIIBIOTEPHBIE CTOJIBI — 18 MIT., KOMIBIOTEPHI — 19 WIT., UHTEpAaKTUBHAS MaHeNb — | IIT., MeJIoBask JOCKa HACTEHHas —
1 1mT., BBIXOX B HWHTCPHET, BHYTPHBY30BCKAas KOMITBIOTEpHAs CEThb, JOCTYH B OJJIEKTPOHHYIO HWH()OPMAIHOHHO-



00pa3oBaTenbHYIO CPEay.

ITomemeHne st CaMOCTOSATEbHOM paboTsr Ne 10

Iocanounple MecTa IJIs HOJIB30BaTeNed — 28 MIT., METAUIMYECKHE IBYCTOPOHHHE CTEILTaXU ISl KHUT — 11 IIT., KHYOKHBIA
mKad OTKPBITHINA — 5 WIT., HPOEKTOp — 1 HIT., HOYTOYKH [yIst Tosib3oBaTeneld — 11 mT., mkad KaTaaokHbINA — 8 WT., mWKad s
onexabpl — 1 mr., kcepokc — 1 mr., pabounii cron 6nbaroTekaps — 1 mr., KoMnbloTep Onbdanorekaps — 1 WT., Bemanka s
oleKAbl — 1 WIT., )KaJro3u pynoHHble «OMeray ¢ GoTonedaTsio — 4 IT., CTEH]] HACTEHHBIH (OpOHUPOBAHHOE CTEKIIO) — 4 INT.,
mKag-BUTPUHA BCTPOCHHBIA B apKy — 2 IUT., IIKa(-BUTPHUHA CTEKJITHHBIN — 2 IIT., CTEJUIAXX TPYOUATHIH C ACPEBSIHHBIMU
MTOJIKaM¥ — 2 TIT., pabouwii cTox st mHBaINA0B 1 i ¢ OB3 — 2 mt., cron CU-1 pabounii 11st ”HBATHIOB-KOJISICOYHUKOB —
1 wrT., KOMOBIOTEP— 2 IIT., HAYIIHUKK — 2 IIT., yCTPOUCTBO «I 0BOpsiIIas KHUra» (TUdIoIIIeep) — 2 MIT., BUACOYBEIHIUTENH
— 2 wr., paguokiacc — | IOT., MOPTATHBHBIA TaKTWJIBHBIN AMCIUIEH - | IIT., CKaHWpYIOLIas 4YWTarollas MamuHa - 1 mrT.,
ckanep — 1 wrT., BeO-kamepa — 1 mT., BEIXOJ B MHTEPHET, BHYTPHBY30BCKasi KOMIIBIOTEPHAs! CETh, AOCTYI B 3JIEKTPOHHYIO
HHPOPMAIMOHHO-00Pa30BaTENFHYIO CPENy.

12. CpencrBa aganTanuy NpPenoJaBaHUsA TUCHHUIUIMHBI K NOTPeOHOCTAM OOY4YalOLIUXCS HMHBAJHMIOB M JHI C
OrPaHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS

[Tpu HeoOxoaMMOCTH B 00pa30BaTEIbHOM IPOIECCEe NMPUMEHSIOTCS CIEIyIOUIME METOJbl M TEXHOJOTHH, OOJerdarolye
BOCIIpUSITHE HH(POPMAIMK 00YHYaIOIIUMHUCS HHBAJIMIAMY H JIMLAMHU C OTPAaHWYEHHBIMU BO3MOYKHOCTSIMH 310POBBSI:

- CO3/laHHe TEKCTOBOW BEPCHU JIIOOOTO HETEKCTOBOTO KOHTEHTA ISl €r0 BO3MOXKHOTO IPEoOpa3oBaHUs B albTCPHATHBHEIC
(opMBI, yI0OHBIE ISl pa3IMUHBIX HOJIB30BATEIICH;

- CO3JaHME KOHTEHTA, KOTOPHIH MOXXHO IPEACTaBUTh B PA3NIMYHBIX BHIAX O€3 MOTEPH MAAHHBIX WJIHM CTPYKTYpBHI,
MIPEAYCMOTPETh BO3MOXKHOCTh MacIITabMpOBaHMA TEeKCTa W HM300paXeHHH Oe3 TOoTepH KadecTBa, HPEILyCMOTPETh
JOCTYITHOCTb YTIPABJICHHUSI KOHTCHTOM C KIIaBUAaTypPHl;

- CO3JIaHHE BO3MOKHOCTEH JJIsi 0O0YYaloIIMXCs BOCIPUHUMATH OJHY U Ty e WMH(OPMALUIO U3 Pa3HBIX HUCTOYHHUKOB -
HampuMmep, TakK, YTOObl JHIa C HapyIICHMAMH CIyXa IOJydaad HWHQOPMAIMIO BU3YalbHO, C HAapYIICHHSIMH 3pCHHS -
ayAnalbHo;

- IpUMEHEHHE TPOrPaMMHBIX CPEJCTB, 00ECIEYMBAIOLUIMX BO3MOXKHOCTh OCBOCHHUSI HABBIKOB M YMEHHUH, (OpPMHUpPYEMBIX
JUCUMIUIMHOM, 3a CYET albTepHATHBHBIX CIIOCOOOB, B TOM 4YHCJIE BHUPTYaJbHBIX Ja0OPaTOpPUHl W CUMYJISIIMOHHBIX
TEXHOJIOTHI;

- IPUMEHEHHE JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI IS epeaadn HHGOpMaluK, OpraHu3aliy pa3inuHbX GopM
WHTEPaKTHUBHOW KOHTAaKTHOH paboThl 00ydarollerocs ¢ mperojaBareiieM, B TOM 4YUCie BEOMHAPOB, KOTOPbIE MOTYT OBITH
WCTIONIB30BAHBl  JUI TIPOBEICHHS BHPTYAJIbHBIX JIEKIMH C BO3MOXHOCTHIO B3aMMOAEHCTBUS BCEX YYAaCTHHUKOB
JMCTAHIIMOHHOTO OOYYeHHs, NPOBEAEHHUS CEMHMHApOB, BBICTYIUICHHS C JOKJIAaZaMH W 3allUThl BBIIIOJHEHHBIX padoT,
MIPOBEICHUS TPEHUHT OB, OPTaHU3AIH KOJUICKTHBHON paboThI;

- NPUMEHEHHE TUCTAHIIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJOTHH UId OpraHu3anmuud (GopM TEKYIIero M MPOMEXYTOYHOTO
KOHTPOJIS;

- YBEJIWYEHHE MPOJOJDKHTEIBHOCTH CHa4yd OOYYaroUIMMCS HHBAJIUAOM WIM JIIOM C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3710pOBbsI (HOPM IMPOMEKYTOUHOI aTTeCTAI[MH MO OTHOILICHHIO K YCTAaHOBJICHHOM MPOJOIIKHUTEINBHOCTH MX CIAUH:

- IPOJIOJDKUTENEHOCTH ClIauH 3a4€Ta WIN 9K3aMeHa, TPOBOAMMOTrO B ITMCEMEHHOH (opme, - He Oornee uem Ha 90 MUHYT;

- TIPOJIOJDKUTENILHOCTH MOJATOTOBKH O0Y4aroLerocsi K OTBETY Ha 3a4éTe WM dK3aMeHe, MPOBOJMMOM B YCTHOH (opme, - He
Oosniee ueM Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aroLIerocs py 3aluTe KypcoBoi paboThI - He Oosiee 4eM Ha 15 MUHYT.

[Iporpamma cocraBnena B coorBercTBHH ¢ TpeboBaHMAMH ®I'OC BO u yueOHbIM 1uanoM mo HampasieHuto 15.03.06
«MexaTpoHHKa ¥ pOOOTOTEXHHUKAY U TIPODUITIO IOATOTOBKH "DU3nUeCcKrue OCHOBBI MEXAaTPOHUKHU B POOOTOTEXHUKH ' .
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1. CooTBeTcTBHE KOMIIETEHIIHIl INIAHUPYEMbIM pe3yJibTaTaM 00yUYeHHs M0 TUCHUIIINHE (MOIYJII0)

Kon u namvmenoBanme | MHIMKaTOPBI noctrkennsi | OneHOYHBbIE CPEICTBA TEKYIIero KOHTPOJISI H
KOMIeTeHIINN KOMIeTeHIn i s JAaHHOW | MPOMEKYTOYHOH aTTecTaluu
JAUCIUTLIHHBI
OIIK-11 Cnocoben 3HaTh OCHOBHBIE CIOCOOBI pa3paboTku | Tekylui KOHTPOJIb:
pa3pabaTbIBaTh U u  npuMeHeHus:  MH(popMaUMOHHBIX | JlabopaTopHBIe pabOTHI IO TEMaM

MIPUMEHSATH AJITOPUTMBI
U COBPEMEHHBIE
uudpossie
MIPOTrPaMMHBIE METOBI
pacderoB U
MIPOCKTUPOBAHUS
OTICIBHBIX YCTPOUCTB U
TIOJICUCTEM
MEXaTPOHHBIX U
POOOTOTEXHUIECKHUX
CHCTEM C
HCTIONIb30BAaHUEM
CTaH/IapTHBIX
HCTIOJTHUTENIBHBIX U
YTIPaBISFOIIIX
YCTPOMCTB, CPE/CTB
aBTOMATHKH,
U3MEPUTENBHOU U
BBIYUCIIUTENBHOU
TEXHHUKH B
COOTBETCTBHH C
TEXHHYECKHUM 3aJ]aHUEM,
pa3pabaTbIBaTh
uuQpoBbIE AITOPUTMEI U
MIPOTPaMMBbI yIIPaBICHUS

CHCTeM U IHM(POBEIX IPOrPaMMHBIX
METOJIOB pacdyeTa W IPOCKTHPOBAHUS
OTAENBHBIX YCTPOWCTB MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM, OCHOBBI
pa3paboTkn IH(GPOBEIX aNTOPUTMOB U
porpaMm YIIpaBJICHUS
PpOOOTOTEXHUIECKHUX CHCTEM.

YMeTh IPUMEHSTH OCHOBHBIE CHOCOOBI
pa3paboTku u TIPUMEHEHHS
UH(pOPMAIHOHHBIX cucTeM u
UU(POBBIX  MPOTPAMMHBIX  METOIOB
pacdyeTa U NPOCKTUPOBAHUA OTACIBHBIX
YCTPOUCTB MEXaTpPOHHBIX u
POOOTOTEXHUYECKHX CHCTEM, OCHOBBI
pa3paboTku HUPPOBBIX aJITOPUTMOB U
porpamMmm yIpaBICHUS
POOOTOTEXHUICCKHUX CHCTEM.
Brnanets OCHOBHBIMH HaBBIKAMHU
pa3paboTku u MIPUMEHEHHUS
nH(pOpPMaMOHHBIX CHCTEM u
UU(POBBIX  MPOrPaMMHBIX ~ METOAOB
pacdye€Ta U NPOCKTUPOBAHUSA OTACIBHBIX
YCTPOWCTB MEXaTPOHHBIX "

Tema 1. Teoperuueckue OCHOBBI
TIPOEKTUPOBAHHS HH()POPMALMOHHBIX CHCTEM
Tema 2. Metononorudeckue OCHOBBI

MIPOEKTUPOBAHUS MHPOPMALIMOHHBIX CHCTEM
Tema 3. Kanonmueckoe " THIIOBOE
MIPOEKTUPOBAHHIE MH(OPMAITMOHHBIX CHCTEM
Tema 4. CTpyKTypHBIE METOIBI aHAH3a W
MIPOEKTUPOBAHMSI MH()OPMALMOHHBIX CUCTEM
Tema 6. IIpoektupoBanue (akTorpaduuecKux
0a3 JaHHBIX

Tema 7. OOBEKTHO-OPUCHTHPOBAHHBIC METOMBI
aHanM3a W TPOSKTHPOBAHMSA HH(POPMAITHOHHBIX
CHCTEM

TeCTI/IpOBaHI/Ie 10 TEMaM

Tema 1. Teoperuueckue OCHOBBI
TIPOEKTUPOBAHMS HH()OPMAMOHHBIX CHCTEM
Tema 2. Mertoponorudeckue OCHOBBI

NPOCKTHPOBAHUS HH(HOPMAIIMOHHBIX CHCTEM
Tema 3. Kanonuueckoe u TUTIOBOE
MIPOEKTHPOBaHNE MHYOPMAITIOHHBIX CUCTEM
Tema 4. CrpyKTypHble METONBI aHalu3a H
NPOCKTHPOBAHUS HH()OPMAIIMOHHBIX CHCTEM
Tema 5. IlpoekTHpoBaHUE MOKYMCHTAIBHBIX 0a3
JTAaHHBIX

POOOTOTEXHUIECKHUX poboToTexHHYeCKHX CcHcTeM, OCHOBHI | Tema 6. IlpoektupoBanme (Qakrorpaduaeckux
CUCTEM pa3paboTku IMGPOBBIX aNrOPUTMOB M | 0a3 JaHHBIX
HporpaMM ynpaeienust | Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METOBI
POOOTOTEXHUUECKHX CUCTEM aHaiM3a M TPOEKTHPOBaHHS HH(POPMAIMOHHBIX

cuCcTeM
Tema 8. OOecrneyeHre COBMECTHOTO AOCTyHa K
6a3aM JaHHBIX U IPOTpaMMaM
Pedepat no Temam
Tema 1. Teoperuueckue OCHOBBI
MPOEKTHPOBAHUS HH(POPMAITHOHHBIX CUCTEM
Tema 2. Metoponorudeckne OCHOBBI
NPOEKTHUPOBAHHSI HH)OPMAIIMOHHBIX CUCTEM
Tema 3. Kanonuueckoe u THIIOBOE
MIPOEKTUPOBAHNE MH(OPMAITMOHHBIX CHCTEM
Tema 4. CTpyKTypHbIE METOABI aHaIH3a WU
MIPOEKTHPOBAHUS HH(POPMAITIOHHBIX CHCTEM
Tema 5. [IpoekTupoBaHne JOKYMEHTAIBHBIX 0a3
JTAHHBIX
Tema 6. IlpoektupoBanue (akTorpaduuecKux
0a3 TaHHBIX
Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METOMBI
aHaM3a W TPOEKTHPOBAaHUS HH(MOPMAIMOHHBIX
cucTeM
Tema 8. OOGecrieueHne COBMECTHOTO JOCTYNa K
6azaM JTaHHBIX U IIPOrpaMMaM
[IpomexyTouHas aTTecTalus:
3auer, DK3aMeH

IIK-3  Cnocoben 3HaTb OCHOBHBIE METOAbI MpoBeAeHus | TeKymuil KOHTPOIb:

y4acTBOBAaTh B HAy4YHO-
UCCIIEOBAaTEIbCKAX |
OTIBITHO-
KOHCTPYKTOPCKUX
paborax, MPOBOINTH
TEOPETHYECKHE

HAyYHO-HMCCIIEJOBATEIIECKUX pabor,
MPOEKTUPOBAaHUS  HH()OPMAIIMOHHBIX
CHCTEM, TEOPETHYECKUX HCCIICIOBAHMHA
U DKCHEPUMEHTOB C HCIOJIb30BAHUEM
CTaHJAPTHBIX MMPOTPAMMHBIX CPEICTB C
[ENBI0  TIONYYCHHS MaTeMaTHYECKUX

JlaboparopHbie pabOTHI IO TEMaM

Tema 1. Teopernueckue OCHOBBI
MPOEKTHPOBAHMS HHPOPMAITMOHHBIX CUCTEM
Tema 2. MeTtomooruueckue OCHOBBI

MPOEKTHPOBAHUS HH(POPMAITMOHHBIX CUCTEM
Tema 3. Kanonnueckoe u THIIOBOE




HCCIICIOBAHUS U | MOJEJIeH  MPOLECCOB M OOBEKTOB
BBIYHMCIUTEIbHBIC MEXaTPOHHUKH U POOOTOTCXHUKHU.
9KCIIEPUMEHTHI c

HCIIOJIb30BaHHUEM YMeTh NMPUMEHSATh OCHOBHBIE METOMBI
CTaHIAPTHBIX TIPOBEICHUS HAyJHO-
MPOTrPAMMHBIX CPEJCTB | HUCCIIENOBATEIBCKUX pabor,
C UENBI0 TOJyYCHHs | MPOCKTUPOBAHUS  WH(POPMAIUOHHBIX
MaTeMaTHYECKUX CHCTEM, TEOPETUYECKUX HCCIICIOBAHMMA
MoOJeNell TPOLECCOB H | C  HWCHONB30BaHHEM  CTaHAAPTHBIX
00BCKTOB MEXATPOHHMKH | MPOTPAMMHBIX  CPEIACTB C  IEJIBIO

U pOOOTOTEXHHUKH

MOJYYeHHs] MaTeMaTHYECKHX MOJeneit
MPOLIECCOB U 0OBEKTOB MEXaTPOHUKH U
POOOTOTEXHUKH.

Bnanerr  HaBBIKAMH ~ IPUMEHEHUS
OCHOBHBIX ~ METOJOB  IIPOBEICHUS
Hay4HO-HMCCIIEI0BATEIILCKIX pabor,
NPOCKTUPOBAHUS  MH(POPMALHOHHBIX
CHCTEM, TCOPETHYCCKHUX HCCIICIOBaHUN
C  WCIOJIb30BaHUEM  CTaHIApTHBIX
NPOTPAaMMHBIX ~ CPEACTB C  LEJbIO
MOJYYSHHs] MaTeMaTHYECKHX MOjIeneil
HPOLIECCOB U OOBEKTOB MEXaTPOHUKH H
POOOTOTEXHUKH

MIPOEKTUPOBaHNE UH(OOPMALIMOHHBIX CUCTEM
Tema 4. CTpykTypHblE METOABI aHaIH3a WU
TIPOCKTUPOBAHMS HH()POPMAIMOHHBIX CHCTEM
Tema 6. IIpoexTupoBanme (¢akTorpaduIecKux
0a3 ITaHHBIX

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METOJIbI
aHaNM3a M TPOEKTHPOBAHMS HH(POPMAIIMOHHBIX
CHCTEM

TeCTI/IPOBaHI/Ie 10 TCMaM

Tema 1. Teoperuueckue OCHOBBI
MPOEKTHPOBAHUS HH(POPMAITMOHHBIX CUCTEM
Tema 2. MeTtonoornyeckue OCHOBBI

TIPOEKTUPOBAHHS HH()POPMALMOHHBIX CHCTEM
Tema 3. Kanonngeckoe u TUIIOBOE
MIPOEKTUPOBaHNE NHHOPMAITMOHHBIX CUCTEM
Tema 4. CTpykTypHblE METOIBI aHaIu3a U
MIPOCKTUPOBAHMS HH(POPMAMOHHBIX CHCTEM
Tema 5. [IpoexTrpoBaHUE MOKYMEHTAIBHBIX 0a3
JAHHBIX

Tema 6. IlpoektupoBanue (akTorpadhuuecKux
0a3 JaHHbBIX

Tema 7. OOBEKTHO-OPUCHTHPOBAHHBIC METOJBI
aHanM3a W TPOEKTHPOBAHMS HHGOPMAIIMOHHBIX
CHCTEM

Tema 8. OOGecrieueHre COBMECTHOTO JIOCTyHa K
6azaM TaHHBIX U IIPOTrpaMMaM

Pedepar o Temam

Tema 1. Teoperudeckue OCHOBBI
NPOCKTHPOBaHUS HH(HOPMAIIMOHHBIX CHCTEM
Tema 2. MeTopoIoruyecKue OCHOBEI

TIPOEKTUPOBAHMS HH()OPMAMOHHBIX CHCTEM
Tema 3. Kanonngeckoe u TUIIOBOE
MPOEKTUPOBaHUE HH(POPMAIIMOHHBIX CHCTEM
Tema 4. CTpyKTypHble METONBI aHalu3a H
TIPOEKTUPOBAHMS HH()OPMAIMOHHBIX CHCTEM
Tema 5. IIpoexTHpoBaHUE MOKYMEHTAIBHBIX 0a3
JTAHHBIX

Tema 6. IIpoextupoBanue ¢akTorpapuuecKux
6a3 TaHHbBIX

Tema 7. OOBEKTHO-OPUCHTHPOBAHHEIC METOJBI
aHaNnM3a M TPOEKTHPOBAHMS HH(POPMAIIMOHHBIX
CHCTEM

Tema 8. OOGecrieueHne COBMECTHOTO JOCTYNa K
6a3aM JaHHBIX W IPOTpPaMMaM

[IpomexxyTouHas aTTecTaIUs:
3auer, DKk3aMeH

2. Kputepun oueHuBaHUus c()OPMUPOBAHHOCTH KOMMeETEHIUI

Komner 3auTeHo He 3auTeHo
eHI U Broicokuii ypoBenb | CpenHuii ypoBenb | Huskmnii ypoBenb | Huike IOpPOroBoOro
(OTJIMYHO) (xopomio) (Y10B/1€TBOPUTEJIBHHO) YPOBHSA
(Hey/10BJ1€TBOPUTEJIb
HO)
OIIK-11 | 3HaeT OCHOBHBIE CTIOCOOBI | 3HAE€T OCHOBHBIE 3HaeT OCHOBHBIE He 3HaeT ocHOBHBIE

pa3paboTku u
MIPUMCHCHUS
UH(POPMALMOHHBIX CUCTEM
1 UG POBBIX
MPOTrPaMMHBIX METOJIOB
pacuera u
MIPOCKTHPOBAHUS
OTJIEJILHBIX YCTPOUCTB
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX

CrocoObl pa3paboTKK U
MIPUMCHCHHUS
UH(POPMAIIMOHHBIX
CUCTEM M IU(POBBIX
MIPOTrPaMMHBIX METOJIOB
pacdera u
MIPOCKTHUPOBAHUS
OTJICIBHBIX YCTPOUCTB
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX

CrocoObl pa3pabOTKH U
MIPUMCHCHHUS
UH(POPMAIIMOHHBIX
CUCTEM H IU(POBBIX
MPOTrPaMMHBIX METOJIOB
pacyera u
MPOSKTHPOBAHUS
OTJCIBHBIX YCTPOHCTB
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX

CrocoObI Pa3pabOTKH U
MIPUMCHCHHUS
UH(POPMAIIMOHHBIX
CUCTEM M ITU(PPOBBIX
MIPOTPaMMHBIX METOJIOB
pacdera u
MPOEKTHUPOBAHUS
OTJCIBHBIX YCTPOHCTB
MEXaTPOHHBIX U
POOOTOTEXHHYECKUX




CHCTEM, OCHOBBI
pa3paboTKu HUPPOBHIX
aNTOPUTMOB ¥ IPOTPaMM
VIIpaBJICHUS
POOOTOTEXHUIECKHUX
cucTeM

CHCTEM, OCHOBBI
pa3paboTku HUpPOBHIX
QJITOPUTMOB U IIPOTPaMM
YIpaBIeHUS
POOOTOTEXHUIECKHUX
cucreM. Jlomyckaer
HE3HAYHUTENIbHbIC OLIMOKH
TIPU OTBETE Ha BONPOC
WJIN PEIICHUH
TIOCTABJICHHOH 3a7a4u

CHCTEM, OCHOBBI
pa3paboTku HUpPOBHIX
QJITOPUTMOB U IIPOTPAMM
YTIPaBICHUS
POOOTOTEXHUIECKUX
cucreM. [lomyckaer
THIUYHBIE OIIUOKHU MPH
OTBETE Ha BONPOC HITH
pELIEHUH IOCTaBICHHON
3a7a4n

CHCTEM, OCHOBBI
pa3paboTku H(PPOBBIX
AIITOPUTMOB H
[POTPaMM YIIPaBJICHUS
POOOTOTEXHUIECKUX
CHCTEM

YMeer npuMeHATh
OCHOBHBIE CIIOCOOBI
pa3paboTKu u
MIPUMEHEHHS
nH(OPMALMOHHBIX CHCTEM
1 T POBBIX
MIPOTPaMMHBIX METOJIOB
pacyera u
MIPOEKTUPOBAHUS
OTZEIbHBIX YCTPOICTB
MEXaTPOHHBIX U
POOOTOTEXHUUECKHIX
CHCTEM, OCHOBBI
pa3paboTKu HUpPOBHIX
aJrOpUTMOB M MPOrpaMM

YMeer npUMeHATh
OCHOBHBIE CTIOCOOBI
pa3paboTky u
[IPUMEHEHUS
nH(pOpMaMOHHBIX
CHCTEM H ITUPPOBBIX
MIPOTPaMMHBIX METOJIOB
pacyera u
MIPOCKTUPOBAHUS
OTJIENbHBIX YCTPOICTB
MEXaTpPOHHBIX U
POOOTOTEXHUYECKHIX
CHCTEM, OCHOBBI
pa3paboTku HUppPOBHIX
aJrOpUTMOB M MPOrpaMM

‘YMeer npUMeHATh
OCHOBHBIE CTIOCOOBI
pa3paboTKu 1
MIPUMEHEHHUS
nH(pOpPMaMOHHBIX
CHCTEM H IIUPPOBBIX
MIPOTPaMMHBIX METOJIOB
pacyera n
NPOEKTHPOBAHHUS
OTJIENbHBIX YCTPOICTB
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHCTEM, OCHOBBI
pa3paboTku HUppPOBHIX
aJrOpuTMOB U MPOrpaMM

He ymeer npumeHsTh
OCHOBHBIE CIIOCOOBI
pa3paboTKu 1
NPUMEHEHHUS
MH()OPMaMOHHBIX
CHUCTEM H ITUPPOBBIX
MIPOTPaMMHBIX METO/IOB
pacyera u
NPOEKTHPOBAHUS
OTJEJIbHBIX YCTPOICTB
MEXaTPOHHBIX U
POOOTOTEXHUYECKIX
CHCTEM, OCHOBBI
pa3paboTku uuppPOBHIX
alI'OPUTMOB U

YIpaBJICHUS YIpaBJICHUS yIIpaBICHUS TPOTrpaMM YTIPaBIICHHUS
POOOTOTEXHUIECKHUX POOOTOTEXHUIECKHUX PpOOOTOTEXHIIECKHUX PpOOOTOTEXHIIECKUX
CHUCTEM cucreM. Jlonmyckaet cucreM. Jlonyckaet cUcTeM

HE3HAUYUTCIIbHBIC OIHI/I6KI/I THUIINYHBIC OIlII/I6KI/I npu

TIPH OTBETE Ha BOIPOC OTBETE Ha BOTIPOC MU

WIH PEIICHUU peIIeHIH TOCTaBICHHON

ITOCTaBJICHHOW 3a1a4H 3aa9n
Bnageer ocHOBHBIMU Braneet OCHOBHBIME | Brmameet ocHOBHBEIME | He BJIaJceT
HaBBIKaMU pa3pabOTKA U HaBBIKAMH Pa3pa0OTKH W | HaBBIKAMH Pa3pa0OTKU U | OCHOBHBIMH HaBBIKAMHU
PUMEHECHUS TIPUMEHECHHUS TIPUMEHEHHS pa3paboTku u
MH()OPMALMOHHBIX CUCTEM | MH(OPMAIIOHHBIX UH(OPMALMOHHBIX MIPUMEHEHNS
1 IH(POBBIX cucteM W IHUQPOBBIX | CUCTEM W LUQPPOBBIX | MHPOPMAILMOHHBIX

MNporpaMMHBIX METOJ0B

IporpaMMHbBIX  METOHOB

OporpaMMHBIX METOHOB

cucteM M IU(POBBIX

pacuera u pacuera u | pacuera U | IPOrpaMMHBIX METO/IOB
NPOSKTUPOBAHUS NPOCKTUPOBAHHUS NPOEKTUPOBaHHUS pacuera u
OT/EJBHBIX YCTPOWCTB OTACNBHBIX  YCTPOMCTB | OTAENBHBIX  YCTPOMCTB | MPOEKTHPOBAHUS
MEXaTPOHHBIX U MeXaTPOHHBIX U | MeXaTPOHHBIX U | OTHENBHBIX YCTPOMCTB
POOOTOTEXHUUECKUX POOOTOTEXHUYECKHX POOOTOTEXHUYECKHUX MEXaTPOHHBIX u
CHCTEM, OCHOBBI CHCTEM, OCHOBBI | CHCTEM, OCHOBBI | POOOTOTEXHHYECKUX
pa3paboTKy UPPOBHIX pa3paboTkn  TUQPOBHIX | pa3paboTKM IHUMPOBBIX | CHCTEM, OCHOBBI
QJITOPUTMOB U MPOTPaMM ITOPUTMOB M NPOTPaMM | aJTOPUTMOB U IPOrpaMM | pa3paboTku HHU(POBBIX
yIpaBICHUS yIpaBICHUS yIpaBICHUS AJITOPUTMOB u
POOOTOTEXHUYECKUX POOOTOTEXHUUECKHUX POOOTOTEXHUUECKHUX MporpamMM  yIpaBJICHUS
cucTeM CHCTEM. Jonyckaer | cucrem. Jomyckaer | poOOTOTEXHUYECKHX

HEe3HAYHUTENIbHbIC OLIMOKH | THIUYHBIE OIIMOKK TPH | CHCTEM

IpU OTBETE Ha BOMPOC | OTBETE Ha BONPOC WM

WIH pELIeHNH | PelIeHHH MOCTaBJICHHON

TIOCTABJICHHOH 3aa4u 3a7a4n

IK-3 3HaeT OCHOBHBIE METO/IbI 3HaeT OCHOBHbBIE MeTOIbl | 3HAET OCHOBHBIC MeTObI | He 3HaeT OCHOBHBIE

MIPOBECHHUS HAYYHO- MIPOBECHHUS HAYYHO- MIPOBEJICHHUS HAYIHO- METOJIbl  MPOBEICHUS
HCCIIeI0BATEIbCKUX HCCIIEI0BATEIbCKUX HCCIIeI0BATEIbCKUX Hay4HO-
paboT, MPOEKTUPOBAHHUS pabor, mpoeKTUpOBaHUs | paboOT, MPOEKTUPOBAHMS | MUCCIIEIOBATEIbCKUX
nH(pOpPMaLMOHHBIX nH(pOpPMaMOHHBIX nH(pOpPMaMOHHBIX pador,
CHCTEM, TEOPETHIECKIX CHCTEM, TEOPETHYECKHX CHCTEM, TEOPETHYECKHX | MPOEKTHPOBAHHS
HUCCIIEIOBAHUN 1 HUCCIIEIOBAHUN U HUCCIIEIOBAHUN 1 HH(OPMAITMOHHBIX
9KCIIEPUMEHTOB C 9KCIIEPUMEHTOB C 9KCIIEPUMEHTOB C CHCTEM,
UCIIOIb30BAaHUEM UCIIOJIb30BaHHEM HCIIOJIb30BAaHHEM TEOPETHYECKUX
CTaHAaPTHBIX CTaH/IapTHBIX CTaH/IapTHBIX HCCIIeI0BAaHHUI u
HPOrPaMMHBIX CPEICTB € HPOTPaMMHBIX CPEJCTB C | MPOTrPaMMHBIX CPEJICTB C | KCHEPUMEHTOB c




LECJIbIO MOJYYCHUS

MaAaTEMaTUYCCKUX MO,Z[CHeﬁ

MIPOIIECCOB ¥ 0OBEKTOB
MEXaTPOHHUKH U
poOOTOTEXHUKI

LIEITBIO MTOTY4YEHHS
MaTeMaTH4eCKIX
MO/IeJIeH MPOIEeCcCoB U
00BEKTOB MEXaTPOHUKH H
POOOTOTEXHUKH.
Homyckaer
HE3HAYHUTENIbHbIC OLIMOKH
TIPU OTBETE Ha BONPOC
WJIN PEIICHUH
TIOCTABJICHHOH 3a7a4u

LEJIBIO MTOTY4YEHHS
MaTeMaTHYeCKUX
MO/IeJIeH MPOIEeCcCoB U
00BEKTOB MEXaTPOHUKU
1 pOOOTOTEXHUKH.
Jonyckaer THIMYHbIE
OLIMOKM IIPU OTBETE Ha
BOIIPOC WJIN PEIICHUHT
MOCTaBJIECHHON 3a1a4n

HCIIOJIb30BaHHEM
CTaHJapPTHBIX
MPOTPaMMHBIX CPEICTB
C LeNbI0 IOJTYyYCHUS
MaTeMaTHIeCKUX
MoOJieJIed MpPOLIECCOB U
00BEKTOB
MEXaTPOHHKH u
POOOTOTEXHUKU

YMeer npuMeHATh
OCHOBHBIE METOJIBI
TIPOBE/ICHUS HAyIHO-
UCCIIeI0BATEIbCKUX
padoT, IPOCKTUPOBAHHUS
MHPOPMATMOHHBIX
CHCTEM, TEOPETHUCCKIX
HCCIIEIOBAHUM C
UCIIOJIb30BaHUEM
CTaHAApTHBIX
MIPOTPAMMHBIX CPEJICTB C
HENBI0 TOTYYICHUS

MAaTEMAaTUYCCKUX MO,HCHGP‘I

MPOIIECCOB U 0OBEKTOB
MEXaTPOHHUKHU U
POOOTOTEXHUKH

YMeer npUMeHATh
OCHOBHBIE METO/IBI
MIPOBEJCHNUS HAYTHO-
HCCIIeI0BATEIbCKUX
paboT, MPOEKTUPOBAHUS
HHPOPMAINOHHBIX
CHCTEM, TEOPETHUCCKUX
HUCCIEIOBaHUI C
UCIIOJIb30BaHHEM
CTaHJIapTHBIX
MIPOTPaMMHBIX CPEACTB €
LEIBIO MTOYICHHS
MaTeMaTHIeCKUX
MOJIeJIei MpoUeccoB U
00BEKTOB MEXaTPOHUKH U
POOOTOTEXHUKH.
Homnyckaet
HE3HAYHUTENIbHbIC OLIMOKH
TIPU OTBETE Ha BOIMPOC
WJIN PEeLICHUH
TIOCTABJICHHOH 3a7a4u

‘YMeer npUMeHATh
OCHOBHBIE METO/IBI
MIPOBEJCHUS HAYTHO-
HCCIIeI0BATEIbCKUX
paboT, MPOEKTUPOBAHUS
HHPOPMAITNOHHBIX
CHCTEM, TEOPETHUECKUX
HUCCIIEIOBAHUI C
UCIIOJIB30BaHHEM
CTaHJAapTHBIX
MIPOTPaMMHBIX CPEZACTB €
LENBIO TTOYICHHS
MaTeMaTHIeCKUX
MOJeJIeN MPOIIECCOB U
00BEKTOB MEXaTPOHUKHU
1 pOOOTOTEXHHKH.
Jomyckaer THIIHYIHBIE
OLIMOKH IIPU OTBETE Ha
BOIIPOC UJIK PCUHICHUHN
[IOCTaBJICHHOMU 3aJa4l

He ymeer npumeHsartsb
OCHOBHEIC METOJBI
MPOBEACHUS  HAYYHO-
HCCIIEeIOBATENbCKUX
pabor,
MIPOEKTHPOBAHUS
WHPOPMAITMOHHBIX
CHCTEM,
TEOPETUYECKUX
Hccae0BaHuM c
HCTIOJIb30BaHUEM
CTaHIAPTHBIX
TIPOTPAMMHEIX CpEACTB
C LEIbI0 IOJIyYEHUS
MAaTeMaTHYCCKUX
MoJieNell IMPOIECcCOB U
00BEKTOB
MEXAaTPOHUKU 158
POOOTOTEXHUKU

Brnaneer HaBbikamu
MPUMEHEHHUST OCHOBHBIX
METOOB IPOBECHHUS
HAY9IHO-
HCCIEI0BATEIBCKHUX
paboT, MPOESKTUPOBAHUS
MHPOPMALMOHHBIX
CHUCTEM, TEOPETHICCKHUX
HCCJIEIOBAHUM C
HCIIOJIb30BAHUEM
CTaHaPTHBIX
MPOTPaMMHBIX CPEJICTB C
LEJbI0 MOTYYEHHS

MAaTECMaTU4YCCKUX MOHCJ’[Cﬁ

MPOIIECCOB U OOBEKTOB
MEXAaTPOHUKU U
POOOTOTEXHUKH

Bnageer
OPUMCHEHUS
METOJIOB
HAYJIHO-
HCCIIeIOBATEIHCKIX
paboT, MPOEKTHPOBAHUS
UH(OPMALIMOHHBIX
CHCTEM, TEOPETUICCKUX
HUCCIIEI0BaHUN [¢
HCTIOB30BaHUEM
CTaHIaPTHBIX
NPOTPaMMHBIX CPEICTB C
LENBIO MOy YCHHS
MaTeMaTUIECKUX
Mojenel MpOoLEcCOoB U
00BEKTOB MEXATPOHUKH H
POOOTOTEXHUKH.
Homyckaet
HE3HAYUTEILHBIC OIIHOKU
pu OTBETE Ha BOIPOC
WM peleHun
IIOCTABJICHHOM 3a/1auu

HaBbIKaAMU
OCHOBHBIX
MMpOBEACHUA

Bnaneer HaBbIKaMU
OPUMEHEHHST OCHOBHBIX
METOJIOB  IPOBEACHUSL
HAYJIHO-
HCCIIeIOBATEIHCKIX
paboT, MPOEKTUPOBAHUS
UH()OPMALMOHHBIX
CHCTEM, TECOPETHIECKUX
HUCCIIEI0BaHUI c
HCTIOJb30BaHUEM
CTaHIapPTHBIX
MPOTPaMMHBIX CPEACTB C
(N 132 MOJTYyYCHUS
MaTeMaTUIECKUX
MozeNiell IpOLEeccCOoB U
O00BEKTOB MeEXaTPOHHUKH
u POOOTOTEXHHUKH.
JomyckaeT — THUIHYHEBIC
OmMOKH TPU OTBETE HA
BONIPOC WJIM PEIICHUU
TOCTaBJIEHHOM 3a/1a4u

He Bnageer HaBBIKaMH
HpI/IMCHeHI/IH OCHOBHBIX
METOJIOB  MPOBEICHUS
HAYJIHO-
HCCIIEIOBATEIBCKUX
pabor,
MPOCKTHPOBAHUS
HH(POPMAIIHOHHBIX
CHCTEM,
TEOPETUICCKHUX
HCCIIeTI0BaHUM c
HCITOJIb30BaHHEM
CTaHIapTHBIX
MPOTPAMMHEIX CpEJICTB
C IENbI0 TOJXYYCHUS
MATECMATUYCCKUX
MOJIEJIEN MPOIIECCOB U
00BEKTOB
MEXaTPOHHUKH i
POOOTOTEXHUKH

3. Pacnipenesienne OneHOK 32 (popMBbI TeKyIIero KOHTPOJIS U MPOMEXKYTOYHYIO ATTECTALMIO

5 cemectp:

Texkymnii KOHTPOJIb:
JlabopaTopHsie paboOTHI 110 TEMaM
Tema 1. Teopernyeckre OCHOBBI IPOSKTUPOBAHUS HHPOPMALMOHHBIX CHCTEM

Tema 2. MeTomonoruueckiue OCHOBBI IPOSKTHPOBAHUS HHOOPMALIMOHHBIX CHCTEM
Tema 3. KaHoHH4eckoe ¥ THIIOBOE ITPOCKTUPOBAaHHE HH(POPMALIMOHHBIX CUCTEM

Tema 4. CTpyKTypHbIE METO/IbI aHAJIN3a U MIPOSKTUPOBAHUS HHPOPMALIMOHHBIX CHCTEM




TectupoBanue o TeMaM

Tema 1. TeopeTnueckre OCHOBBI IPOSKTUPOBAHUSI HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeToonoruueckrie OCHOBBI TPOEKTUPOBAHUS HHPOPMAIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE ¥ TUIIOBOE MPOSKTUPOBAHNE HH(POPMALMOHHBIX CHCTEM

Tema 4. CTpyKTypHbIE METOBI aHAIN3a U IPOCKTUPOBAHNS HHPOPMAIIMOHHBIX CHCTEM

Pedepar no remam

Tema 1. TeopeTndeckie OCHOBBI IPOCKTHPOBAHM HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeToomornueckrue OCHOBBI MPOEKTUPOBAHNS HHPOPMAIIHOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE ¥ THITOBOE NTPOEKTUPOBAHNE NH()OPMALIMOHHBIX CHCTEM

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

IIpome:xkyTouHas aTTecTanmus - 3a4eT

IIpomexyTouHass arTecTanusl MPOBOAWTCS TIOCIE 3aBEPLIICHMS H3YyYCHHS IUCHUIUIMHBL WIM €€ dYacTH B (opme,
ompenesieMol y4eOHBIM IUTAaHOM O0pa30BAaTEIbHON NPOTPaMMBI C IIETbI0 OLEHUTH PaboTy 0Oydaromerocs, CTEIeHb
YCBOGHUSI TEOPETHIECKUX 3HAHUH, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETECHIIHNH.

[IpenonasaTesnp, NPUHUMAIOMIMI 3a4eT 0OECIEeYMBACT CIIyYyaiHOE paclpeelieHne BapHaHTOB 3a4€THBHIX 3aJaHUi MEXIy
o0yJalomuMucs € IOMOLIpIO OWJICTOB W/HMIM C TNPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJOTHH; BIpaBe 3a/1aBaTh
o0ydaromeMycs JOMOJIHUTEIbHBIC BOIPOCH! M AaBaTh AOTIOJHUTENIBHBIE 3aJaHUsI TOMUMO TeX, KOTOpPBIE YKa3aHbl B OmeTe.
3ager npoBoIUTCS IO OmieraM. B kaxoM Oniere OleHOYHBIE CPEACTBA OJHOTO BUJIA: YCTHBIA WIIM IMHUCHbMEHHBIM OTBET Ha
BOIIPOC.

Jlnst 3adera:

3a4TEHO

HE 3a4TCHO

6 cemectp:

Tekymuii KOHTPOJIb!

JlabopaTopHBIE PabOTHI IO TEMaM

Tema 6. [IpoexTupoBanue axrorpaduueckux 6a3 JTaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IbI AHAIIN3a U TIPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

TectupoBaHue o TeMam

Tema 6. [IpoekTrpoBanue Gakrorpapuyecknx 06a3 JaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IBI AHAJIN3A U TIPOSKTHPOBaHMS HHPOPMAIIMOHHBIX CHCTEM
Tema 8. ObecrieueHre COBMECTHOTO J0CTYIa K 0a3aM JaHHBIX M IpOorpaMMam

Pedepar o Temam

Tema 1. Teopernueckie OCHOBBI IPOSKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTo010rnueckie OCHOBBI TPOEKTUPOBAHUS HHPOPMAIMOHHBIX CHCTEM
Tema 3. KaHoHHYECKOE ¥ THIIOBOE ITPOCKTUPOBAHUE UH(HOPMALIMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIE METOABI aHAIHM3A U IPOEKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

IIpomMeskyTOUHASI aTTECTAIMA - SK3aMEH

IIpoMexxyTodHast arTecTamsl MPOBOMUTCA TIOCIE 3aBEPUICHUS W3YYCHHS MUCIUIDIMHBEI WIH €€ 4YacTH B ¢opMme,
onpenenseMoll yaeOHbIM TUTAHOM O0pa3oBaTENbHON MPOTpamMMbl C IENBIO OIEHHTh PaboTy 0O0ydYaroIerocs, CTemneHb
YCBOGHUS TEOPETHIECCKUX 3HAHNH, YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHITHH.

[IpenofaBaTens, NPUHAMAIOMIMN 3K3aMEH, OOCCIIEYMBAET CIydailHOE paclpeleiecHue BapUaHTOB 3alaHUid MEXITY
00yYarOmMMHUCS C TOMOIIBI0 OWJICTOB W/WIM C TPUMEHCHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3aJaBaTh
oOyuaroneMycs JONOJTHHUTEIBHBIC BOIIPOCHL M IaBaTh JOMOJHHUTEIBHBIC 3aJaHUs TIOMUMO TEX, KOTOPhIC YKa3aHbI B OMeTe.
DK3aMeH MPOBOAUTCA MO OmieraM. B kax oM OmiieTe OIeHOYHBIE CPEACTBA OJJHOTO BUIA: YCTHBIM WIIM MMChMEHHBIA OTBET
Ha BOIPOC.

YCTHBIN WM TUCbMEHHBIH OTBET

Juis ak3amena:

OTIIMYHO

XOPOIIIO

YIOBJICTBOPHTEIHHO

HEYJOBJICTBOPUTEIHLHO

4. OnleHOYHBIE CPEACTBA, MOPS/IOK HX MPUMEHEHHUS H KPUTEPUHN ONeHHBAHUSA

4.1. OueHo4YHbIE CPeICTBA TEKYLIEro KOHTPOJIS

4.1.1. JlabopaTopHbIe padoThI

3 cemectp

Tema 1. TeopeTuueckue OCHOBBI IPOCKTHPOBAHUS HH(OPMAIIMOHHBIX CHCTEM

Tema 2. MeTomomorndeckiue OCHOBBI IPOCKTHPOBAHUS HH(POPMAITMOHHBIX CHCTEM
Tema 3. KaHOHHUYECKO€ U THITOBOE IPOESKTUPOBAHKUE MH(POPMAITMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METOBI aHAJIN3a U POSKTUPOBAHUS HHPOPMAITMOHHBIX CHCTEM
4 cemecTp

Tema 6. [IpoektupoBanue pakrorpadhuveckux 6a3 TaHHBIX



Tema 7. O6’LeKTHO-OpI/IeHTI/IpOBaHHBIe METOJbI aHaJIM3a U MTPOCKTUPOBAHUS I/IH(l)OpMaIII/IOHHI)IX CUCTEM

4.1.1.1. lopsiaok NpoBeeHUsI.

B ayauTopnm, ocHamEHHON COOTBETCTBYIOIIMM OOOpYIOBaHMEM, OOYJArOIIHECS NMPOBOAAT Y4eOHBIC SKCIIEPHMEHTHI U
TPEHUPYIOTCS B NMPUMEHEHHWH IIPAKTUKO-OPHEHTHPOBAHHBIX TeXHONOrui. OUEHWBAIOTCS 3HAHWE Marephala W yMEHHE
TIPUMEHSTH €r0 Ha MPaKTHKe, YMEHUS U HaBBIKU 110 paboTe ¢ 000pyA0BaHHEM B COOTBETCTBYIONIEH MPEIMETHOH 00J1acTy.
JlaGopaTopHble pabOTHl MO MUCHUILIMHE «TEXHOJIOTHS M3rOTOBJICHHS aBTOPCKOW KYKIIBD» MPOBOISTCS IIPENoaBaTelieM
COTJIaCHO pPa3paboTaHHOMY W YTBEpXJAEHHOMY Ha Kadenpe paboueir mporpamme. Kaxmas mabopaTopHO-TIpaKTHUeCKast
paboTa BEINOIHAETCA IO ONPEACICHHON TEME ITPOTPAMMBI B COOTBETCTBHH C 33aHUEM.

Ilepen BbIMOTHEHMEM KaXIOH pabOTBI CTYAEHTHI-0aKadaBphl MOJDKHBI IPOPA0OTATh COOTBETCTBYIOIIMI MaTepHa,
UCTIONB3Ysl KOHCTIEKTHl TEOPETUYECKHUX 3aHATHH, IEPUOANYECKUE U3AaHHs, YIeOHO-METOANUECKHE TIOCOOUs M yUYeOHUKN

Ha kaxJJoM 3aHSATHH CTYJCHTHI BBITIOJIHAIOT Pa0OTy B COOTBETCTBHH C €€ COJCPIKaHUEM U METOANYECKUMHU YKa3aHHUSIMH.

ITo oxoHUaHWH 3aHATHI CTYAEHTH 0(OPMIIIIOT OTYET 0 KaXKao1 paboTe, coOmoaas ciaeayruyo Gopmy:

— HawmmeHoBaHUE TEMEI,

— ens paboTsr;

— 3ajaHue U coleprKaHKe BHIIOJIHEHHONW paboTEI,

— IIuceMeHHBIC OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

— BrBoas! o mpoaenanHoit pabore.

— CIHCOK HCIONB30BaHHBIX HICTOYHHUKOB.

4.1.1.2. Kpurepuu oleHUBAHUS

O1eHKa «OTIMYHOY» CTABUTCS, €CJIM 00y4alomuiics:

O0opyznoBaHue M METO/IbI UCTIOJIB30BAJ MPaBWILHO. [IposiBiIeHa IpeBOCXOHAs TeOpeTHIecKas moaroroska. Heooxonumseie
HaBBIKH U YMEHHS MTOTHOCTHIO OCBOCHBI. Pe3ynbraT mabopaTopHOit pabOTHI MOHOCTHIO COOTBETCTBYET €€ METISIM.

OneHka «X0pouIo» CTABUTCS, €CJIM 00yYarouIuiics:

O6opynoBaHHe M METOIBI HCIIONH30BaJl B OCHOBHOM IIPaBHIIBHO. lIposiBIieHa XOpoImmas TeopeTHYecKas ITOATOTOBKA.
HeobxonuMbie HABBIKM U YMCHHS B OCHOBHOM OCBOCHBI. Pe3ysbTar 1abopaTopHOil paboThl B OCHOBHOM COOTBETCTBYET €&
LEJISM.

OneHka «y/10BJIETBOPUTEILHO» CTABUTCS, €C/IM 00y4alommiics:

O6opynoBaHre W METOABl YAaCTUYHO HCIIOJNB30Ba TMpaBuiibHO. lIposiBNeHa yAOBIETBOPUTENbHAs TeOpeTHYECKas
moarotoBka. HeoOxonumple HaBBIKM M yMEHHS YaCTMYHO OCBOEHBI. Pe3ynpraT mabopaTopHOH pabOTBI YacCTUYHO
COOTBETCTBYET €€ IEIIsIM.

OueHKa «HEYI0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIU 00ydarommiics:

O6opynoBaHHe W METOABI WCIIONB30BAN HEMPABWIBHO. [IposiBIicHa HEYMOBICTBOPHUTENBHAS TEOPETUYECKAsl MOATOTOBKA.
HeobxonuMbie HABBIKK M YMEHUS HE OCBOCHBI. Pe3ynbraT 1a00paTOpHO# pabOThl HE COOTBETCTBYET €€ LIEIISM.

4.1.1.3. Conepxxanue OLleHOYHOI' O CpeACTBa
IIpumeps! 1aGopaTopHbIX padoT
DopMyIUpOBKa 3a1aHUS
JlabopaTopHas pa6ota 1. Co3qaHne KOHTEKCTHOM HarpaMMBI.

Pa3pabotats korTeKCTHYIO TOP muarpammy AO «Kommpeam

Coznanue koHTeKCTHOHM nuarpamMmbl AO «Kommpeany
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Pucynox 1. Konrekcthas nuarpamma AO «Kommnpeam»

| wiould fike to
{+ Create model

Mame ; |Komr||:uearl

Tupe
* Business Process [I[DEFD)

" Process Flow IDEF3)
" Data Flow [DFD)

" Open model
" Open model from Maodelt art

Iv Dizplay this dialog on startup

0k | Cancel | Help

Pucynok 1.1 — JlnanoroBoe oKHO

1. KonrekcTtHas quarpamma Oyaer co3jaHa aBTOMAaTHUECKH.
2. B wmenro Edit BeiOpats Briajaxy Model Properties (pucynok 1.2). Ha mosiBuBiuemcs ruianmiere Bo Bkianke General

BHCCTH UM MOJCIH <<K0anean», UM IIPOCKTA ((MO}IGJ'H) JACATCIBHOCTH KOMIIAHUW», UMA aBTOpa U THUII MOJACIIN — Time

Frame: AS-IS.



Model Properties |

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

Model name:;

|KnanEan

Project:

|Mnnent. AEATENLHOCTH KOMMEHMM

Author
[Lex

Authar jnitials:
v Apply CRUDARUN restrictions
Time: Frame
+ A5-I5
" T0BE

0K | Ortmena | ﬂuumer—«mb‘ Cnpaeka ‘

Pucynoxk 1.2 — Okno quanora Model Properties Editor

3. Bo Bkmaake Purpose BHecTH nenb — «MojenupoBaHue TeKymux OusHec-mpo-neccoB (AS-IS) koMmaHum» M TOUKY
3penust «Viewpoint: IUPEKTOP».

4. Bo Bxknagke Definition BHecTH ompeneneHue co3laBaeMoOd MOJEIH: «3ITO MOJelb, ONHMCBHIBAIOIIAS AEATEIbHOCTh
KOMITaHHW» U LIeNb «Scope: o0liee yrpaBieHne OM3HECOM KOMITaHUH (MCClieIoBaHHEe PhIHKA, 3aKylKa MaTepHualioB, cOOpka,
TECTUPOBAHHE, IPOAAXKA TOTOBBIX KOMIIBIOTEPOB)).

6. IlepeiiT Ha KOHTEKCTHYIO AMArpaMMy M NpaBOd KHOIIKOW MBIIIH LIETIKHYTH IO padoTe. B mosBHUBIIEMCS KOHTEKCTHOM
MeHro BeiOpats Name Editor. ... Bo Bknagke BHECTH HMS «JleSITENbHOCTD KOMITAHU.

7. 3anonuuth BKIaaky Definition onpenencHueM BuIa paboT: «TeKyIIKue OU3HEC-TPOLECCH KOMIaHHM» (PUCYHOK 1.3).

Activity Properties FX|
UDP Yalues ] L ] Source ] Roles ] Box Style ]
Harne Definition l Status | Font | Cobr | Costs |

Activity Mame:
Untitled Object 0

D efinition:

TERYLLLHE 6H3HEC-I‘IDO|J.ECCbI EORASHIH

Mote:

oK | OTreHa | I'IpMMEHMTb| Crnpaeta |

Pucynok 1.3 — Okno guanora IDEFO Activity Properties

JlaGopaTopHas pa6ora 2. Co3nanue 1uarpaMMbl 1eKOMIIO3ULHH.

Co3znanune muarpamMmel qekoMmno3unuu A-0 (TOP-guarpammer) «/lesTensHOCTh KOMIaHUNY B auarpammy AQ.
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Pucynok 3. Jlekomnosunuu A-0

1. BriOpaTh KHONKY Mepexoia Ha HWKHUH YpOBEHb Ha MaHENN WHCTPYMEHTOB M B muaiore Active Box Count (pucynok
2.1) ycTaHOBUTH 4nciio GyHKIMH (padoT) Ha AUarpaMme HIXKHEro YpOBHS — 3.

« |IDEFO ¢  DFD  ©  IDEF3
-

Humber af Activities in thiz z
Drecomposition [2-8); |3 =1

Q. Cancel | Help |

Pucynok 2.1 — Oxno nuanora Active Box Count

2.Ha aBToMaTH4eCKH CO3/aHHOMN JAuarpamMme JEKOMIIO3UIINU Yepe3 KOHTEKCTHOE MEHIO Ha3BaTh KKAYIO U3 TpeX (QyHKIui
(paboT) mocpencTeoM BeIOOpa BKIanku Name, 3aTeM BHECTH ONpeelIcHHe s KaKaoi paboTsl cornacHo Tabm. 2.1.

3. HOBTOpI/ITC OIepalrIo AJid BCEX TPEX pa60T. 3aTeM BHECHTE orpeaeieHue, CTaTyC U UCTOYHUK JIsA Ka)K,Z[Oﬁ pa60TBI

coriacHo tabi. 4.2.1.

Activity Name Definition

Ilpoaaxu U MapKeTHHT TenemapkeTHHT U Npe3eHTalUMH, BEICTABKH

C6opka u TeCTUPOBaHUE COopxa 1 TeCTHpOBaHHE HACTONBHBIX

KOMIIBIOTEPOB ¥ IIOPTATUBHBIX KOMIBIOTEPOB

Otrpy3ska u nony4eHue Orrpy3ka 3aKka3oB KIHEHTaM H MOTy4YeHUe
KOMIIOHEHTOB OT NOCTABIIHKOB

Tabnuna 4.2.1. PaboTel tuarpaMMel qexoMio3umud AQO

4. JInst u3MEHEHHs CBOICTB paboT Mocjie X BHECCHHUS B MArPAMMy MOXKHO BOCIOJIB30BAThCS ClIOBapeM pabot. Bbizo
cioBaps - MeHIo Dictionary /Activity (puc. 4.2.2).



3Pwan - Activity Dichionary

ey Y Y T PPy ey TS

M 2PN p—
Puc. 4.2.2. CnoBaps Activity Dictionary
5.Ecmu onmcats UMsI M CBOMCTBA pabOTHI B CIIOBape, €€ MOKHO OyeT BHECTH B THATPAMMY MO3)KE C TIOMOIIBIO KHOTKH
3 B IMAJIATPE HHCTPYMEHTOB.

4, HeBo3MoOXHO ynanuTh paboOTy U3 ClOBaps, €CIM OHA MCIOJB3YeTCs Ha KakoW-1mbo amarpamme. Ecim pabota
yIaIsieTcsl U3 JuarpaMMbl, U3 CJIoBapsl oHa He ynausercs. MMs M omucaHue Takoi pabOThl MOXKET OBITh MCIIOJIb30BAaHO B
nmanpHeimemM. s mobaBineHus paboOTH B cJI0Baph HEOOXOIMMO MIEPEHTH B KOHEI] CIIMCKA W MIETKHYThH MPaBOil KHOIKOI 10
TocJeTHeH cTpoke. Bo3HUKaeT HOBast CTPOKa, B KOTOPOH HYXKHO BHECTH HMs U CBOICTBa paOOTHI.

5. (Purge). 3. Tlepeiiaute B pe:KuM PHCOBAHHUS CTPEIOK. CBSDKUTE TPAHHIHBIC CTPETKH

& I(xHomnka L=rt Ha naNMMTPe MHCTPYMEHTOB TAK, KAK TIOKa3aHO Ha pHc. 4.2.3.

Mpaesuna u
asd Mpogau u
T '] mapkeTuHr
1
Cbopka 1
TEeCTUpOBaHue
KOMMLHTEPOB 4
MNponattsie
y3Ka W
nonyueHue
Byxramepckan
cHCTEMa

Puc. 4.2.3. CBsa3aHHbIE rPaHUYHBIE CTPENIKH Ha quarpamMme AO
TIpaBoii KHOIIKOW MBIIIH HISTKHUTE M0 BETBY CTPEJIKH yrpaBieHust padoTel "Coopka u mecmuposanue Komnviomepog" u
nepeumenyiite ee B "lIpasuna coopru u mecmuposanus” (puc. 4.2.4).

Mpasusnia i NPoUeAYPL!
Tpogaxm W
MapKETHHT Mpasuna
choprt u
uciema
ohopMneHs :
; Cbopka u

TecTHpOBaHUe
KOMNLHTEPOB

Puc. 4.2.4. Ctpenka «IIpaBuna COOPKH B TECTUPOBAHUS»
6. Buecute ompenerneHue g HOBOM BeTBH: "UHCTpykKmmMu 1o cOOpKe, MPOIEAYpPhl TECTHPOBAHUS, KPHUTCPUU
MPOU3BOIUTENHHOCTH U T. A." [IpaBoli KHOIKOW MBI IIEIKHHUTE 10 BETBHU CTPEIKA MeXaHu3Mma pabotel "[Ipoodasicu u
mapkemune” n iepeuMenyiite ee B "Cucmemy ogopmnenus 3axazos ",
7. ANbTEpHATUBHBIA METOJ BHECCHHS UMEH M CBOWCTB CTPEJIOK -MCIIOJIb30BAHHE CIOBAPs CTPENIOK (BBI3OB CIOBAPS - MCHIO
Dictionary/Arrow). Eciu BHeCTH MMs M CBOMCTBA CTPEJKH B CJIOBAaPh, €€ MOKHO OyIET BHECTH B JAMATPAMMY IMO3XKe.
Crpenky Henb3sl yOAluTh W3 CIOBaps, €CIM OHA WCIONB3YyeTcs Ha Kakoi-mubo aumarpamme. Ecim ymanwte cTpenky u3
IUarpaMMBbl, U3 CIIOBapsl OHA He yxamisgercs. MIMs W omMcaHne TaKoi CTPEIKH MOXKET OBITh MCIIONB30BaHO B JalbHEHIIEM.
s moGaBneHUs CTPENKM HEOOXOAMMO TMEPEHTH B KOHEI| CIHCKA W MICIKHYTh MPABOW KHOIKOM MO MOCIEIHEW CTPOKE.
Bo3HukaeT HOBast CTPOKa, B KOTOPOH HYKHO BHECTH MMs U CBOMCTBA CTPEIIKH.
8. Co3paiiTe HOBbIE BHYTPEHHUE CTPENIKU TaK, Kak MMOKa3aHo Ha puc. 4.2.5.



Mpogaxu y | Sexam:
MapketwHr | TUMEHTOE IIpasu s
chopru M
- 1 TECTUDORIHM S
Chopka 1
TeCTUpOBaHUe

KOMNBOTEROB < =

Cobpannire
E0MI WIDTEPRL

Orrpy3kan |
nosyueHue

Puc. 4.2.5.BuyTpennue ctpenku auarpaMmsl AO
10. Cospaiite ctpenky oOpaTHOII cBsi3u (110 ynpasneHuto) ""Pe3yabmamel coopku u mecmuposanus'’, ALynryo ot
pabotsl "Coopka u mecmuposanue komnviomepog' x padore "Ilpodasrcu u mapkemune'. VI3MEeHUTE CTHIIb CTPENKA
(TommmHa NMUHWA) U yetaHoBHTe onmuro Extra Arrowhead (13 koHTeKcTHOTO MeHI0). MeTomom drag&drop mepenecure
HMMEHA CTPEJIOK TaK, 4TOOBI UX ObUIO ymoOHee uuTath. Eciu HeoOxoaumo, ycranopute Squiggle (M3 KOHTEKCTHOTO MEHIO).

PesynpTrar n3MeHeHuit nokasaH Ha puc. 4.2.6.

—
Mpogaxu u
MapKETHHT *
Peyymsrarax
] ; Mpasuaa cSoprs u
Bars n bopry u TECTH PosaNuS
X eHTOS PECTU PO BaHu
opKa W
TeCTUpOBaHMe
KOMNbIOTEpOR
| SR

Puc. 4.2.6. Pe3ynpraT penakTupoBaHus CTpeNoK Ha auarpamme AO 8.
11.Co3naiiTe HOBYIO TPaHUUHYIO CTPEJNKY BbIXoJa ""Mapkemunzogble mamepuast , BRIXOISIYIO U3 padbotsl "IIpodascu u
mapkemunz''. JTa CTpelka aBTOMaTUYECKH HE MONa/lacT Ha AUarpaMMy BEPXHETO YPOBHs M UMEET KBaJpaTHbIE CKOOKHU Ha
HaKOHeuHHKe:--> . [l]enKHNTe MpaBoil KHOMKO# MBIIIH 110 KBaJPATHBIM CKOOKaM U BeiOepuTe MyHKT MeHio Arrow Tunnel B
nuanore Border Arrow Editor Beibepure oo Resolve it to Border Arrow. [ns crpenku "Mapkemunzogsle
mamepuanst'’ BeiOepuTe onuuio T 13 KOHTEKCTHOTO MEHIO. Pe3ynbTar BHINOIHEHHS YIIPA)XKHEHNS 2 TTOKa3aH Ha pHC.

4.2.7.

Tlpasiuna i nponeaypst
a MapxeriEroese
AR TepHATE
#. npo' X " JBTAT L
MapKeTUHI e
1 Ilpasuna TecTHPOB AR
S chopxs i
MmO TeCTHPOR aHuA
Cbopka u
TeCcTUpoBaHue
KOMMbIoTepoB
2
Cobpamaste
KOMImLI0TEp 1
Otrpyska u TPOIYKTEL
nony4yeHue
3
=)
Byxranrepexas cucrema

Puc. 4.2.7. Pe3ynbTaT BHIIONHEHUS yOpaxkHeHus 2 - quarpamma AO

JIaboparopuas padora 3. Co3ganne auarpaMMbl JeKoMmo3unuu A2.

HexommnozupyeM paboty « COopka u mecmupoganue KOMRbIOMepPosy.

B pesynbraTe npoBeACHUs IKCIIEPTU3HI MOJTyYeHA CIIEAYIoMIast HHPOpMAaIUs.

IIpou3BOACTBEHHBIN OT/IEN MOIYYAET 3aKa3bl KIMEHTOB OT OT/eJa MPOJaX M0 MEepe UX MOCTYIUICHUSI.

Jucrietdep KOOpAWHHPYET paboTy COOPIIMKOB, COPTHUPYET 3aKas3bl, TPYNINHPYeT WX M JaeT yKazaHHE Ha OTIPY3KY

KOMIIBIOTEPOB, KOrJla OHU TOTOBBI.



Kaxxzapie 2 yaca qucreTdep rpymmupyer 3aKasbl - OTACIBHO JJIsl HACTOJNIBHBIX KOMIBIOTEPOB U HOYTOYKOB - M HANPABISIET HA
Y4acTOK COOpKH.
COTpyIHUKH y4acTKa COOPKH COOUPAIOT KOMITBIOTEPHI COTIACHO CrieHU(UKALMIM 3aKa3a U HHCTPYKUUIM 1o cbopke. Korma
TpyIIa KOMIBIOTEPOB, COOTBETCTBYIOIIAS IPYIIIE 3aKa30B, cOOpaHa, OHa HANPABIISETCS Ha TECTHPOBaHHE. TeCTUPOBIUKH
TECTHPYIOT KaXI(blii KOMIIBIOTEp U B CIydae HEOOXOIUMOCTH 3aMCHSIOT HEUCIIPAaBHBIC KOMIIOHEHTEL.
TecTUPOBLIMKK HAMPABISIFOT PE3yNbTaThl TECTUPOBAHMS [HUCIETYCPY, KOTOPHIA HA OCHOBaHHM 3TOi HH(bOpMaLUH
NPUHUMAET pelICHHE O Mepeaade KOMIBIOTEPOB, COOTBETCTBYIOIINX TPYIIIE 3aKa3oB, Ha oTrpy3ky. 1. Ha ocHoBe aToi
HH(OPMAINK BHECUTE HOBBIE pabOTHI U cTpenku (Tabi. 4.3.1 1 4.3.2).

Tabmmma 4.3.1. PaboTs! ArarpamMMbl 1eKOMITO3UIHA A2

Activity Name Activity Definition
OrcnexxuBanue pacluCaHus IIpocMOTp 3aKa30B, YCTAHOBKA PacIIUCAHMA
H ynpapiieHHe cOOpKOH BBIIIOJIHEHHS 3aKa30B, IPOCMOTP Pe3yJIbTATOB
U TECTUPOBaHHEM TeCTHPOBaHUA, HOpMHUPOBAHKE IPYIIT 3aKa30B
Ha COOpKY H OTTpY3KY
CBHopka HaCTONBHBIX CBopka HACTOJIBHBIX KOMIBIOTEPOB
KOMIIBIOTEPOB B COOTBETCTBHH C WHCTPYKUHUAMH /
1 yKa3aHUSAMM JHCreTyepa
CbHopka HOyTOyKOB C6opka HOYTOYKOB B COOTBETCTBHA
C MHCTPYKIMSMH ¥ YKa3aHUSIMH JJUCIIETYEpa
TecrupoBaHue KOMIBIOTEPOB | TeCTHpOBaHUE KOMIIBIOTEPOB H KOMIIOHEHTOB.
3amMeHa HepaboTarOIMX KOMIOHEHTOB

A rrow Name |Arrow Sowurce Arrow lArrow Dest. | Arrow Dest.
Source Type Type
Hucneraep IHepcouan O Mech
IPOMIBONCTRCN- PACTIMCaNIN M
WOro oTacas Papaancusc
cOopxoi
[ T DY
[Baxasny Ipasisus Control Orcocmnramse |Control
XancHuros JSarpasans PacnMcanas M
YHpasncHne
lcGopxodt 1
Baxass: 143 [Orre Outp (‘:‘;p: Control
AT e HACTOAEFNLIX
KOMNBIOTCPE: |3 ynpanacwie KOMOLIOTEPON
cBopxoit 1
TECTHPOBAHIICM
Saxase: ua O Outp CGopxan Control
HoyTOyEl pacnoncaniss BHOYTOYRON
# ynpasscue
cGoprodt u
Komnonewra: "l‘unn(el“ Input CSopxa Input
HACTOMRIRIX
{xomnmoTepOon
CHopxa Input
HwoyrGyxon
Tecruponaune [Input
KOMLIOTEPOD
Hacroasase CHopxa Output [ TecTaponasime Inpat
KOMOLIOTCOPSR! HACTONLITRIX KOMORIOTCPON
KOMIILIOTCPOB
Hoytoyxu Coopxa Output TecTposase Inpus
HOYTOYXOE i 3
“Tunncl™~ Mechans Coop Mcch
- Tabnuua 4.3.2. CTpenku JuarpaMMbl 1€KOMIO3ZUIHN A2
[Arrow Name |Arrow Source lArrow IArrow Dest. A rrow Des:.
|Source Type Type
Tlcpconan HACTOARMBIX
IPOIBOICT= |KOoMTIBOTCPOS
o
OTaCTS
rMech-nism
TIpasmsa parman Control
lcGopsst 1 SR PEMAMEY
BEHMNN
Control
ra =
Output
O ”
Outp (O Input
pacncann W
YOPARICHKO
Lﬂopwon n
BAHIC
Cobp 2 TecTHp Output pasrsin Output
KO =
Tecruposuux |[[lepconan ccruposanne  |[Mechanism
| NPOMIBOLCTREH - | XOMTIBXOTEPOR
HOTO oTacha
Yxa O Outp Tecrupomanne |Control
nepenaT™ |pacmmcans P
KOMNROTEPLT | yIIpaBACHMC
Ha OTTPYIXy |cOopxoft u
SRR P T

2. TyHHEMpYHTE U CBSHKUTE HA BEPXHEM YPOBHE IPaHUYHBIE CTPEJIKH, €CIIM 3TO Heo0XoauMo. Pe3ysbrar BeINONTHEHNS
yopaxxHeHus 3 1mokasaH Ha puc. 4.3.1.



3aka3bi Ha HoyTEYKM YkaszaHue
o nepeaats
- KOMMbioTepb!

Pesynbrars!
cBopku U

KomnoHeHTb!

y, § .J e .T 18 aHHble
P f : ST EITS 0N 1

T : | Pesynurarei
+ - — TeCTUpOBaHUA
( TIPONIBOACTESHHOTO i Tetsioo8l

orgena SERoRTyc

Puc. 4.3.1. Pe3ynbTaT BRITIOTHEHUS

JlabopaTopHnas pabota 4. Coznanne nuarpamMmsl y3ioB. Coznanne FEO. auarpamwmel. PacmieruieHue u cMsiHIE MOJICITeH.
Coznianne IuarpaMMebl Y3JI0B.
Brioepure mento Diagram/Add Node Tree. B nepsom auanore ruga Node Tree Wizard BHecHTe UM AHATPaMMBI, YKaXKUTE

JUarpaMMy KOpPHs JiepeBa U KOJIMYECTBO ypoBHEH (puc. 4.4.1).
Node Tree Wizard - Step 1 of 2

Puc. 4.4.1. Tlepssrit nuanor ruga Node Tree Wizard
2. Bo BTOpOM [uajnore ycTaHOBHTE OIIMH, Kak Ha puc. 4.4.2.

Puc. 4.4.2. Bropoii muanor runa Node Tree Wizard
Ienkuure mo Finish. Co3gaercs nuarpamma aepesa y3ioB. Pe3ynbraT MOKHO TOCMOTPETh Ha puc. 4.4.3.

| BeATensHOCTL KOMMaHUKA
0

C6opka u
NpoaaxU U | | oy nomanme gmnm,,mm".

© OrcnexusaHue
pacnmcasnA u
cGopkoy 1
TecTUpoBaHueMm

© C6opka
HAaCTONbHBIX
KOMMbIOTEPOE

© C6opka
HoyTOyKkoB

© TecTUpoBaHue
KOMNbIOTEPOS

Puc. 4.4.3. lnarpamMma iepeBa y3ioB



JuarpamMmMy nepeBa y3i10B MOXKHO MojuduirpoBaTs. HikHMH ypoBeHb MOKET OBITH OTOOpa)keH HE B BHJIE CIIMCKA, a B
BUAC MPSAMOYTOJIBHUKOB, TaK K€ KaK U BEpXHUC YPOBHU.

I[J'ISI MOI[I/I(bI/IKaLII/II/I AuarpaMmbl HpaBOI7I KHOIIKOM MBI MCJIIKHUTE 110 CB06OI[HOMy MECTY, HC 3aHATOMY 06’BeKTaMI/I,
BeiOepute MerHto Node tree Diagram Properties i Bo Briaake Style muamora Node Tree Properties otkmounte ormuro Bullet
Last Level. lllenxaute mo OK. Pe3ynpraT mokasan Ha puc. 4.4.4.

LOeATensHOCTL KOMNaHuu
0

OrcnexusaHue
pacnucaHua u CGopka
ynpasnexHue HaCTONbHbIX meﬂ L‘mm‘"“:
cBopKo# 1 KOMMbIOTepoB Lt
TecTMpOBaHueM
1 2 3 4

Puc. 4.4.4. Pe3ynpTaT BHIIOTHCHUS YIIPaXHSHUS 4

Cosznanne FEO. /InarpaMMer

[IpennonoxkuM, dYTO TpH OOCYXKICHHH OW3ZHEC-TIPOLIECCOB BO3HHKIA HEOOXOAWMOCTh JETadbHO pPAacCMOTPETh
B3auMoeiicTBre padotel "Chopra u mecmuposanue komnviomepog” ¢ Apyrumu padotamu. YToOBI HE TOPTUTH AHATPAMMY
nekomnosunuy, cosnaiite FEO-muarpammy, Ha KOTOpoW OyOyT TOJNBKO CTpenku pabotel "Coopra u mecmupoganue
Komnwvromepog "

Bri6epure myskt meHto Diagram/Add FEO Diagram.

B mnanore Add New FEO Diagram Bei6epure tnn n BHecute ums nquarpammsl FEO. HlenxanTe mo OK.

Jns ompenenenust muarpammbl  nepeiinute B Diagram/Diagram Properties u Bo Bkimagke Diagram Text BHecurte
OTIpe/ieIeHHeE.

VY nanure numHue ctpenku Ha guarpamme FEO. Pesynerat nokasas Ha puc. 4.5.1.

<

PeaynsTarsl
cGopku u ‘l
TeCTUPOBAHUA

CGopka [ onpysan
TecTupoBaHue Co6paHHbie nosTyy
mmp“: KOMMbIOTEPbI e

$.:

Puc. 4.5.1. luarpamma FEO

Jlna nepexona Mexay cTaHAApTHOM quarpaMMoii, nepesoM y310B 4 FEO ncnonb3yiite KHONKY
Ha MaJUTpe HHCTPYMEHTOB.

Pacwennenue u cnuanue mooenei

Pacuienuienue moaenu
[lepetinute ©Ha nuarpammy AO. IIpaBoil KHONKOH MBIIHK MIENTKHUTE MO pabote "Coopka u mecmuposanue
Komnviomepog' v BeiOepute Split model.
Sphit Options

Puc. 4.6.1. Tuasor Split Option



B nuanore Split Option BHecute nuMs HOBOM Mozaenu "COopKa ¥ TECTHPOBaHHWE KOMIBIOTEPOB", YCTAHOBUTE OIILIMH, KaK Ha
pucynke, u menkuaute mo OK (puc. 4.6.1).

[MocmoTtpute Ha pesyinprar: B Model Explorer mosiBunace HOBast Mojnenb, a Ha nuarpamme AO monenu "JlesTenbHOCTB
KOMITaHUHU'' TIOSIBIJIACH CTpENKa BeI3oBa "CoOopka u mecmuposanue Komnoviomepos''.

Cospaiite B mozenu "COopka W TeCTHpOBaHHME KOMIBIOTEPOB" HOBYIO cTpenky ""Heucnpasnvie komnonenmsr''. Ha
nuarpamMe AO 310 OyzieT rpaHUYHas CTpesiKa BbIX0/1a, Ha quarpamme AO - rpaHnYHas CTpenka BeIxoJa oT padbot "Coopka

Hacmonvubix Komnviomepos'', ""Tecmuposanue komnovromepog'un ""Céoopka noymoyros".

2.BHecure cBoOiicTBa HOBOW MOJIEIIN:
Time Frame: AS-IS;
Purpose: JlokymeHTHpOBaTh paboTy "Omepy3ka u noayuenue'’;
Viewpoint: HauanbHuk otaena;
Definition: Mozenb coznaercst 1uisl WIUTIOCTPalK BO3MOXKHOCTei BPwin 1o paclieruieHuio u CIMsIHAI0 MO
Scope: PaboThI 110 MOTy4eHHIO KOMIUICKTYFOLIMX M OTIIPAaBKE FOTOBOM MPOIYKIIHH.
3.lekoMno3upyiTe KOHTEKCTHYIO paboTy Ha 3 paboTsl (Tabdm. 4.11.1).
Tabmmma 4.11.1. Jlekommozumus padots! "OTrpy3ka u noiaydeHue"

Activity Name Activity Definition

Iomyuurs xommwiekryomue |Ousuyeckn TOJTy49HTh KOMIUIEKTYIOIHE

U CAENaTh COOTBETCTBYIONIHE 3AIHCH

B HHOPMALMOHHOH CHCTEME

Hoctasute kommiekTyionme |J{ocTaBuTh KOMILIEKTYIOIHeE cOopIuKam

M TECTHPOBLIMKAM

Orrpysuts ToBap 1 Bosepar  |OTrpysuts TOBap KIIMEHTaM H HEHCIIPaBHbIE

KOMIIOHEHTH! (BO3BPAT) MOCTABIIHKAM
CBspKUTE IpaHUYHBIE CTPEJIKH, KaK MoKa3zaHo Ha puc. 4.11.1.

IIpaBuxa W mpoleayps

IIponanunie

TOBED U

Coﬁpcnn\b'l\

KOMObLIOTEPH | ByXraxTepcrasa cucTema

Puc. 4.11.1. BHyTpeHHHE CTPEIKH Ha JEKOMITO3UIMH padoTs! "OTrpy3ka u noixyueHue"

5. BHecute crieiytoline BHYTPEHHNE U TpaHiyHbIe cTpenku (Tabu. 4.11.2).
Tabnuna 4.11.2. BHyTpeHHNE U IpaHIYHBIE CTPEIKK Ha JEKOMITO3UINHU paboTs! "OTrpy3ka u nosydeHue"

Arrow Name Arrow Definition

Bo3spaT nocraBmuKy HewucnpaBHble KOMIIOHEHTEI

KommnonenTs! Buibepume nazeanue u3 cnucka (croeaps)

KOMIIOHEHTH! OT NOCTaBIIMKA

TIpoBepeHHbIE KOMITOHEHTBI ITpoBepeHHbIE ¥ MOArOTOBICHHBIE JUIA
nepeja4n cOOpIMKaM ¥ TECTHPOBIIMKAM
KOMITOHEHTBI

6. Tynnenupyiire rpanu4nsie crpeiku (Resolve Border Arrow). Pe3ynbTar BBINOSHEHUs yIpaKHEHHs MMOKAa3aH Ha pHC.
411.2.



Cospmm\e\ Boaspar
ROMITBIOTERE Byxrasreporan CHOTEMA nOCTREIROCY

Puc. 4.11.2. Pe3ynbTat BeInoMHEHUs ynpaxkHeHus 11
CiansiHne Moaenn
1.Ilepetinure B momens "JlestempHocTh KoMmmanumu'. Ha mmarpamme AOQO TIeNKHWTE NpPaBOW KHOMKON MEBIIHN II0
pabore "Omzpy3ka u nonyuenue".
B xoHTekcTHOM MeHIo BeiOeputre Merge Model. B nosiBuBmemcst aunanore Merge Model ycranosute omumio Cut/Paste
entire dictionaries u menkauTe mo OK.
OOparutre BHHUMaHWE, YTO Yy paboOTHl "Omepyska u nonyuenue'' ¥cuesna CTpelKa BbI30BA W IOSBWIACH HOBas
JEKOMITO3ULIHSL.
IMosBHUIKCH HOBBIE CTPENIKH C KBaApaTHBIME ckoOkamu. TyHuenupyiite stu ctpenku (Resolve Border Arrow).
2.Ha nuarpamme AO TyHHENUpPYHTE U CBSDKUTE CTPENIKH corjiacHo puc. 4.12.1.
Mpasuna u npougaypsl

S T

. eMcreMs

JlabopaTopHnas pabota 5. Coznanue nuarpammel IDEF3. Co3znanwne crienapus. Co3laHue OTYETOB.
Cospnanue quarpammel IDEF3
1. Tlepeiinure Ha muarpamMmy A2 1 nekomro3upyiite padory "COopka HacTOIBHBIX KOMITbIOTEpoB". B nuanore Activity Box
Count (puc. 4.7.1) ycranoBure uncio padbot 4 u Hotarmto IDEF3.

Aclivity Box Count

Puc. 4.7.1. Bri6op noraumu IDEF3 B nnanore Activity Box Count
Bosnukaer nuarpamma IDEF3, conepsxamas padorst (UOW). IIpaBoii KHOIKOIM MBIMIN MIETKHHUTE 1O paboTte, BIOEpHUTE B
KOHTEKCTHOM MeHI0 Name u BHecuTe ums pabotel "Ilodzomoexka komnonenmog". 3atem Bo Biiaake Definition BHecuTe
onpenenenre "TloAroTaBnuBalOTCs BCe KOMIIOHEHTHI KOMITbIOTEpa COTIAacHO crienndukanim 3akasza". 2. Bo Bkmagke UOW
BHECHUTE CBOWCTBA padoThI (Tadi. 4.7.1).




Ta6umua 4.7.1. CoiicteBa UOW

Objects KoMIOHEHTEI: BUHYECTEPHI, KOPIYCa, MATEPUHCKUE

IUIATH, BUJICOKAPThI, 3BYKOBBIE KapThI, AHCKOBO/IEI
CD-ROM wu diorimu, MOAEMBI, MPOrPaMMHOE
obecneucHue

Facts HocrynHsie onepaiponssie cucremsl: Windows 98,
Windows NT, Windows 2000
Constrains VYcranoBka MozeMa TpebyeT yCcTaHOBKY

JAONOJHHUTECABHOIO NIPOrPpaMMHOIo obecneueHus

3.Brecure B nuarpammy etie 3 pabotsl (kHOTKa |

).

Buecure umena padort:

-

Ycmanosxa Mamepuncmn? njiamasl U 6uH4Yecmepa;

Ycemanoexka mooema;

Yemanoexka ouckoeooa CD-ROM;

Yemanoexa ¢pronnu- ouckoseooa;

Hucmannayusa onepayuoHHoOll cUcnembl;

Hucmannayus 00noaHuUmMensHo20 nPoZpamMMmHO20 00ecneyenu.

cChUIKU «Komnonenmury.

CBSKHTE CTPENKOW OOBEKT CCHUIKU U paboTy "Iloozomoexka komnonenm".

5.Cespkute cTpenkoit pabotsl "Iloocomoska komnonenmos” (BIXon) u "'Ycemanoexka mamepunckoii naamet u
sunuecmepa'. V3menure ctiib ctpenku Ha Object Flow.

B IDEF3 ums cTpenku MOXET OTCYTCTBOBATh, X0TA BPwin nokaspiBaeT oTCyTCTBHE MMEHH Kak oIIMOKy. Pe3ynbrar

moKa3aH Ha puc. 4.7.2.

6. C mOMOIIBIO KHOTIKH |

4
YeTaHoeka
KoMnoHeHTHI Mot WHCranFRiA,
MCKOBOAS onepauuoHHoNn
_A_'_A_ cUCTEMBI
ls
(3 1
4 VeTaHoeka
4 Ycradoeka AUcKoBOAa
MogroToska MarehuHERoR CD-ROM
SEMIPHRHTOR nnaTs 1 AT WHcTannauma
- I guHUECTEPA JONONHUTENBHOMD
NPOrPaMMHOID
- ofiecnedeHun
VeTaHosKa : T
Mofema
Wy |

Puc. 4.7.2. Pesynbrat co3nanus VOW 1 00beKTa CCHUIKH
pa———t " "
@ «» Ha TAJIUTPEe HHCTPYMEHTOB BHECHTE JIBa TIEPEKPECTKA THMA "aCHHXPOHHOE WK U

CBSDKUTE pabOTHI ¢ IEPEKpecTKaMH, Kak IMoka3aHo Ha puc. 4.7.3.

7. TlpaBoil KHOMKOU

YeraHoeka :
dnonnu- i WHcTannauma

B ckosoga ONepauuoHHON
"&Lm.w I CUCTEMBI
J X |

Jz2

YcTaHoeka
VeraHoBka AUCKOBOAA

MaTEpUHCKOM CD-ROM
1 nnatelu N =i

BWHYecTepa

a2 |

YeraHoska |
MogemMa

T —
Puc. 4.7.3. luarpamma IDEF3 nocne co3nanus nepekpecTkoB
IIEJKHATE 1O TMepeKpecTKy st pasBerBiieHus (fan-out), BeIOepure Name u BHecuTe

nMms ""Komnonenmolt, mpedyemote ¢ cneyugurkayuu 3axaza'’
Coznaiite 1Ba epekpecTtka trma uckirodatoniero "MJIN" u cBsxure paboTH, Kak moka3zaHo Ha puc. 4.7.4.



>
Ycradoeka
KoMmnoxeHTbl mm“. .1 r
AUcKoBoAa WH
. T i onepayuoHHoN
J g2 cucTemsl
o
YcraHoeka
Tlogroromia | | arepuciod ¢ g
KOMMOHEHTOB |yl namin CD-ROM
] 1 BUHYeCTepa S |
[ @ L
Ycranoeka
»  Moaema |~
7 ' 3 l e
HCTanNAUWA
AONONHUTENBbHOTO H
nporpamMmMHoro
oBecneyeqns Tporpammoe
1 |

Puc. 4.7.4. Pe3ynbTaT BRIOTHEHUS YIIPAXKHEHUS 7
Coznanue crieHapus
1.Beibepure myHkT MeHIo Diagram/Add IDEF3 Scenario.
Co3spnaiite muarpammy crieHapust Ha ocHoBe auarpammbl IDEF3 "COopka HacToNpHBIX KOMIBbIOTEpoB" (A22.1).

2.V nanuTte 31€MEHThI, He BXOJAIIne B clieHapuii (puc. 4.8.1).

KomnoneHTs!
r . Uncrannauma
7 Ycraoexa prepeLm ol
CTaHoBKa Ma cucTe
Mogrotoska MATEPUHCKOR 3_uoﬁg__ s |
KOMMOHOHTOB |—»n nnarel M ]
1 | BUHuECTepa |
T MporpammHoe

WHcTannayva fononHuTensHoro
nporpammuoro obecnevesnn

1 1

Puc. 4.8.1. Pe3yrnomam evinoanenus

Co3aHue 0TYETOB

Co3zoanue omuemos ¢ BPwin.
BceTpoennble 1a010HBI 0TYETOB.
CymecTByeT Tpu criocoba co3aanus otaeToB B BPwin 4.0:
C TIOMOIIBIO BCTPOCHHBIX IA0JIOHOB;
¢ momoursro Report Template Builder;
¢ momompbo RPTwin.

st co3paHus OTYETOB MO PYHKIHOHAIBHOM MO MOKHO TaK)Ke HCIOJIb30BaTh TCHEPATOPBI OTYETOB TPETHHUX (BHPM,
nanpumep Crystal Reports.



OTuyeThl Ha OCHOBE BCTPOEHHBIX I1a0JIOHOB MOXHO CO3/1aTh, BEIOpaB u3 MeHIo Tools/Reports HeoOXxoxuMblIii THIT maboHa.
Bcero numeercst ceMb TUIOB 1a0JIOHOB OTYETOB!

Model Report. 310t oTuer yxe ynomunaics B 1.2.1. On BriIrouaeT HHGOPMAIIHIO 0 KOHTEKCTE MOJCIH - UMS MOJIEITH,
TOYKY 3peHHsl, 00J1aCTh, LeNb, IMS aBTOPA, AaTy CO3MAHIS U JIp.

Diagram Report. OTueT mo KOHKpeTHOU AHarpamMme. BkirodaeT criucok 00BeKTOB: paboT, CTPEIIOK, XPAHWJIHI TaHHBIX,
BHEITHUX CCBUIOK U T. JI.

Diagram Object Report. Haubonee monusii otueT no Moaenu. MoxeT BKII0YaTh MOJIHBIA CITIUCOK 0OBEKTOB MOJIEIH: PadoT,
CTPEIIOK C YKa3aHNWEM UX TUIIA U Jp. - ¥ CBOKCTBA, ONPEeIIsIEMbIC TT0JIb30BATEIEM.

Activity Cost Report. OTder o pe3yabpratax CTOMMOCTHOTO aHan3a. ByIeT paccMOTpeH HIKe.

Arrow Report. Otuer mo crpenkam. MoxeT cofiepkatb HHPOPMALIHIO U3 CIOBaps CTPEIOK, HH(OpMAIHIo 0 padoTe-
UCTOYHHKE, paboTe-Ha3HAYEHUH CTPEJIKH U MH(POPMAIIMIO O PAa3BETBICHUH U CIMSHUU CTPEJIOK.

DataUsage Report. OTuet 0 pe3ynbTaTax CBI3bIBaHHS MOJEIN MPOIECCOB U MoJienu JaHHBIX. (Byaer paccMoTpeH Huxke.)
Model Consistency Report. Otder, comepramuii CITUCOK CHHTAKCHIECKUX OINOOK MOJICITH.

Cuntakcuueckue omudku IDEFO0 ¢ Touku 3penus BPwin paznenstorcst Ha Tpu Tuma:

TIEPBEIX, 3TO OMMOKH, KOTOphie BPWin BEIABHTE HE B COCTOSHUU.

Hanpumep, cunrakcuc IDEFO tpeOyert, 4To0bI MMsi paOOThI OBUIO BHIPAXKEHO OTIIATOJIbHBIM

cymecTBUTENbHBIM ("H320moenenue uzdenusn”, "Obcnyxcusanue kiuenma”, "Boinucka cuema” v T. 11.), @ UMsI CTPEJIKH
TakXKe TOJDKHO OBITh BRIPAXKCHO CYIECTBUTEIBHEIM. BPWin He mM0o3BoIseT aHaMN3UPOBAaTh CHHTAKCHC €CTECTBEHHOTO S3bIKA
(aHTIHIIC KOTO M PYCCKOT0) M CMBICI UMECH O0BEKTOB H [TOSTOMY HTHOPUPYET OITHOKH 3TOTO THMA. BEIsSBIEHUE TaKnuX
OIIHOOK - py4Hast paboTa, KOTOPAs JIOKUTCS Ha TUICYX aHAJUTUKOB M JOJDKHA KOHTPOIUPOBATHCS PYKOBOIHUTEIEM IPOCKTA.

Ownbku Broporo tuna BPwin nmpocro He nomyckaer. Hanpumep, kaxas rpanb paboThl peiHa3HaYeHa IS
OTIpe/ieIeHHOr0 THMa cTpesiok. BPwin npocTo He mo3Boaut co3naTth Ha quarpamMe IDEFQ BHYTpeHHIOIO CTpEIIKy,
BBIXOSALIYIO U3 JIEBOW TPaHK PadOTHI M BXOJISIYIO B IIPABYIO IPaHb.

Tperwuii Tam omuGok BPwin 1mo3BossieT JOMyCTHTE, HO JETEKTHPYET MX. [TOJMHBIN HX CITHCOK MOKHO MOJYYHUTH B OTYETE
Model Consistency Report. Cricok omibok MOKET COAEPKAaTh, HATIPUMED, HEMMEHOBaHHBIE Pa0OTHI U cTpenku (unnamed
arrow, unnamed activity), HecBsizannsle ctpeniku (unconnected border arrow), Hepaspeniennbie cTpeiku (unresolved (square
tunneled) arrow connections) u 1. a. [Ipumep otuera Model Consistency Report .

[Tpu BBIOOpE ITyHKTa MEHIO, KOTOPBIA COOTBETCTBYET KAKOMY-IHOO OTUETY, MOSBIISIETCS TUAJIOT HACTPOWKH oTueTa. Jis
Ka)XXJIOTO U3 CEMHU TUIIOB OTYETOB OH BBITJLIIUT NO-cBoeMy. PaccMoTpuMm THIUUHBIH quanor Arrow Report .

PackpriBatommmiics cimcok Standart Reports mo3BosisieT BEIOpaTh OMH U3 CTAaHAAPTHBIX 0T4eTOB. CTaHAAPTHBIN OTYET - 3TO
3armoMHuHaeMas KOMOWHAIMS NepeKirouaTeneil, (IakkoB U APYTHX 3JIEMEHTOB yIIpaBiIeHUs quaiora. s coznanus
COOCTBEHHOT'O CTAHJAPTHOTO OTYeTa HEOOXOAMMO 3a]1aTh OMIIMK OTYETa, BBECTH UMS OTYETa B IOJI€ CITUCKA BEIOOpA 1
LIENKHYTH 110 KHonKe New. BPwin coxpansier napopmarmio o cranaaptHoM otyere B haitne BPWINRPT.INI. Bee
orpeieNieHust 3Toro (aiia JocTynHbl 13 1r000H Mosenu. EMMHCTBEHHOE OrpaHiyeHne - CBOMCTBA, ONpeaessieMble
nons3oBarteneM (User-Defined Properties). OHn coxpaHsoTcs B BHIE YKa3aTes ¥ IO3TOMY JIOCTYITHBI TOJIBKO U3 "pogHO "
Mozenu. CTaHIapTHEIN 0TYET MOKHO M3MeHHTh (kHomka Update) nim ynannts (kHomKa Delete).

B npaBoM BepxHEM YIily Iuajiora HaxoAnuTCs TPYIIa YIPaBIISIOINX 3JIEMEHTOB JJIsl BEIOOpa opmata otdeTa. JJocTymHEI
cienyronye GopMaThl:

Labeled - oTyeTsl BKIFOYAIOT METKY TIOJIS, 3aTEM, B CIIEIYIOIIEH CTPOKE, MEYaTaeTcs COAEPKIMOE MOJIS;
Fixed Column - xaxmoe nose neyaraercs B COOCTBEHHOM KOJIOHKE,

Tab-Comma Delimited - kaxoe moiie neyaraercst B COOCTBEHHOM KOJIOHKe. KOJOHKH pa3aesroTCs 3HAKOM TaOyIIAIUH HUITH
3aIATHIMU;

DDE Table - nannsie nepenatotces mo npotokony DDE B npunoxenue, Hampumep B MS Word unu Excel;



RPTwin - otuer co3maercs B popmare RPTwin - ciennani3upoBaHHOTO reHepaTopa OTYETOB, KOTOPBIH BXOAUT B TOCTABKY
BPwin.

Onmus Ordering (Ha OTY4ETE IO CTPEIIKAM OTCYTCTBYET) COPTUPYET JaHHBIC TI0 KAKOMY-JTHO0 3HAUYCHUIO.
Onmus Multi-Valued Format perynupyeT BBIBOJ ITOJIEH B OTYETE MIPH TPYIIITUPOBKE TAHHBIX:

Repeating Group - metanbHbIC TaHHBIE OOBEIUHIIOTCS B OHO MOJIE, MEXK Y 3HAUCHUSIMU BCTABJISETCS +.
Filled — nyGnupoBaHuie HaHHBIX [UTs Ka3KIOTO 3ar0J0BKA TPYIIIbL;

Header (onmust 1o yMOIYaHHIO) - EYATACTCSI 3aT0JIOBOK IPYIIIIBI, 3aTEM - IeTalbHas HHopMarys.

Co3nanue oT4eToB ¢ noMoubio Report Template Builder

CoOcCTBeHHBIH MAbIOH 0TYETa MOIKHO CO3IaTh ¢ MOMOIbI0 quanora Report Template Builder. ITynkr mento Tools/Reports
Builder Be3biBaet auanor Report Templates (puc. 2.1.3). Kuonka New ciiy»XuT AJs CO3aHUS HOBOTO 1a0J0HA, KHOTIKA
Edit - a1 penakTupoBanus cyiectByoero. Crnmcok Beidopa Output Type mo3BossieT 3a1ath popMaT pe3yabrara
BBINOTHEHHA oT4eTa. OTYET MOKET OBITh 3KCHOPTHPOBaH B TekcToBbIH opmaT, RTF m HTML. Knonka Run nosBomser
BBIITOJTHATH OTYET.

Repoit Templates

Puc. 2.1.3. Huanoe Report Templates

emyok mo kaonke New wiu Edit Be3piBaeT quanor quanora Report Template Builder (puc. 2.1.4).
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Puc. 2.1.4. Juanoe Report Template Builder
CMbICT KHOTIOK MaHeu yipasieHus nuanora Report Template Builder mpusenen B Tabm. 2.1.1.

Huanor Report Template Builder cogep>xuT nBa crimcka ¥ aHeb HHCTPYMEHTOB. B J1eBo# 9acTu muaiora comepKuTcs
CIIUCOK THIIOB OOBEKTOB MOJEIIH, B TIPABOM - CITUCOK CEKLMI OTYeTa ¥ CBOMCTB OOBEKTOB, BKIIOUCHHBIX B OTYET.

Tabnuya 2.1.1. Knonku nanenu ynpagnenusi ouanoza Report Template Builder (cresa nanpaso)

Knonka Ilpeonasnauenue

Co31aTh HOBBIHM 1A0I0H

OTKpPBITH CYNIECTBYIOIIHNH MA0I0H

-

Coxpanuth 11a6soH. Ecnu 111abioH coxpaHseTcs BIEpBbIe, IpeiaracTcs BHECTH UMsI 11a0JI0Ha

Bremonauts oTueT

Bri3oB nuainora Properties

VY naneHue nyHKTa oT4eTa



Jist co3aHust HOBOM CEKIMU OTYETa HEOOXOIMMO BBIOPATh THIT 00BEKTa MOJEIH H IIEIKHYTh 110 KHOIKE

[To ymonuaHHUIO B OTYET BKJIOYAETCS TOJIBKO UMsI 00beKTa. J{Js BKIIOYEHHUS JPYTUX CBOMCTB HEOOXOJMMO C TIOMOIIBIO
Mento Edit/Properties uiau COOTBETCTBYIOIICH KHOIKHM Ha TTAHEIM MHCTPYMEHTOB BBI3BaTh nuaiior Properties (puc. 2.1.5).
Brutagka Property Tree mo3BosieT BKIFOUHTH B OTYET CBOMCTBO 00BEKTA, a BKiIaaka Table -cTuib, pasmep u 1BeT mpudTa.
B 3aBHCHMOCTH OT THIIa PeIaKTHPYEMOT0 00beKTa quajior Properties MOKET UMETh JOMOJIHUTEIbHBIC BKIIAIKH.

Properties

Puc. 2.1.5. /luanoe Properties

B pe3ynbTaTe BBIIIOTHEHHS OTYET SKCTIIOPTHPYeETCs 00 B TeKcTOBBIH (aitn popmara RTF unm B daiin popmatra HTML
(puc. 2.1.6).

t Repon

Components:

Puc. 2.1.6. Pe3ynomam 6vlnoanenus omuema

JlaGoparopHast pabora 6. CTOUMOCTHOM aHaIu3.

B auanore Model Properties (Boi3biBaeTcst u3 MmeHo Mode/Model Properties) Bo Brinaake ABC Units (puc. 4.9.1)
YCTAHOBHUTE €MHUIIBI U3MEPEHUS JICHET U BPEMEHH — PYOJIH U Yachl.



Model Proper

Puc. 4.9.1. Bxnaoka ABC Units ouaroza Model Properties

Iepetiaure B Dictionary/Cost Center u B quanore Cost Center Dictionary BHeCHTe Ha3BaHHE U ONPEACICHUE IICHTPOB

3arpar (tabm. 4.9.1).

Tabruya 4.9.1. [Jenmpur sampam ABC

Lenmp sampam | Onpedenenue

VYupasnenue 3aTtpaThl Ha ynpaBjicHHE, CBA3aHHBIE C COCTABIEHUEM
rpaduxa pabor, OpMUPOBAHUEM NAPTHIH KOMIIBIOTEPOB,
KOHTpOJeM Hajl COOpKO# H TECTHPOBAHHEM

Pabouas cuna 3aTparsl Ha onuiaTy paboumX, 3aHATHIX cOOPKOMH
U TECTHPOBAHHEM KOMITBIOTEPOB

KomnoHeHTHI 3aTpaThl Ha 3aKyNKY KOMIIOHEHTOB

JUitst 0TOOpakeHHsI CTOMMOCTH KaX 101 paboThI B HIDKHEM JICBOM YTy NPSIMOYTONbHEKA TepeiiuTe B MmeHro Model/Model
Properties u Bo Briagke Display nuanora Model Properties sxirounte ommio ABC Data (puc. 4.9.2).

Puc. 4.9.2. Bxnaoka Display ouanoza Model Properties



Jast 0TOOpaKeHUs YaCTOThI HIIH IPOJODKUTEIBHOCTH PabOThI MEPEKII0UnTE paniokHonku B rpymnne ABC Units.

I[JIH Ha3Ha4YCHUA CTOUMOCTH pa60Te CJICAYCT ICJIKHYTD 11O Hel HpaBOﬁ KHOITKOH MEBIIIU 1 BLI6paTL B KOHTCKCTHOM MCHIO

Cost (puc. 4.9.3).

Activity Properties

Puc. 4.9.3. Bxaaoxa Cost ouanoza Activity Properties 3.

s pabot Ha muarpamMe A2 BHecute napameTpsl ABC (Tabu. 4.9.2).

Tabnuya 4.9.2. Cmoumocmu pabom na ouazpamme A2

ITocMoTpuTe pe3ysbTaT - CTOMMOCTb paboThl BepXHero ypoBHs (puc. 4.9.4).

R
% " —

KOMNbIOTepos

585620p. z\

Puc. 4.9.4. Omobpasicenue cmoumocmu 8 HUMCHEM 1E60M YLy NPAMOY2ONbHUKA pabombl

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

Activity Name ftctiuity Cost Cost CenterCost Center Cost

<PY.6.16)(Py6.1b)
Coopxa u TectupoBanne 585 620,00

Komnonenrsi579 200,

Activity Name Cost Center Cost Duration, Frequency
Center Oenb
Cost, pyb.
Orcnexusanue Ynpasnenue  [500,00  [1,00 1,00
PACIHCAHNS ¥ YIIPaBICHHE e .
cOOpKO# ¥ TECTUPOBAHHEM
C6opka HaCTONLHBIX Pabowas cuna  |100,00 1,00 12,00
KOMITBIOTEPOB
Kommonentrr  [16000,00
Cbopka HOyTOYKOB ~ |Pabouas cuna  [140,00 1,00 20,00
[|Kommomentsr  [28000,00 | |
TecTupoBanue Pabouas cuna 60,00 1,00 32,00
KOMIIBKOTEPOB , |



80 KOMIBIOTEPOB

Pabouas cunas 920,08
Yupasienue500,00

OrcaexnBanue pacnucanmns 500,00
Ynpasiaenue500,08

Coopxa Hacroabubix1 700,00
Komnonenrsil 600,

88 kommnbIOTEPOB

Pa6ouas cni1al00,08

JlaboparopHas pa6ora 7. Ucnons3oBanue kareropuii UDP.

[epetinure B Mento Dictionary/UDP Keywords u B nuamore UDP Keyword
List Baecute xirouensie ciiosa UDP (puc. 4.10.1):

Pacxon pecypcos;

JoxymeHTanus;

WudopmannonHas cucrema.

UDP Keyword Diclionary

Puc. 4.10.1. Cnosapw xniouegvix cnog UDP
Co3zpnaiire UDP. [nst aToro nepeiiaure B Dictionary/UDP u B ciioBape Buecute ums UDP, nanpumep "Tlpunoxenue".

Jnst UDP tuna List HeoOxonumo B nose Value 3anath cnincok 3HaueHuid. st UDP - "Iputoxkenne”. Buecure 3HaueHue
"Monyne opopmicHus 3aka 308" (puc. 4.10.2).



:.:m:;- Dichonary

3arpasnenme okpymanued Cpeas Buicoxoe Text List (Sngle selection] T

Duss Beicokoe

Cpeanee :
Mcropun wsmenenus "'M'@W B 7
Mpuaoxesne M 0POpMNEHIA Saason | Tewt List [Muliple selections) Midopaimomas SHeTema

Pacxoa pecupcos

TETITIT s sb b by o S S PSP 00000 i e fat et

Puc. 4.10.2. Crosapb UDP

3areMm BHecUTe Jpyrue 3HaUeHHS B cooTBeTCTBHH ¢ Ta0i. 4.10.1. J{nsa nogxmouerns k UDP xiodeBoro cimoBa nepeianre K
moito Keyword 1 mienmkHUTE 1o MO0 BEIOOPA.

Tabnuya 4.10.1. Haumenosanue u ceoticmea UDP

Haumenosa- | Tun 3navenue Kniouegoe
Hue UDP cnogo
Ipunoxe- Text List Mopayis odopMIIeHHS 3aKa30B. Hudopma-
HHUA (Multiple Moayns co3aHuA B KOHTPOJIS LHOHHAN
Selection) | pacnucanus BemMONHEeHHs paboT. | cucTema

Monyns ygera KOMIJIEKTYIOIHX

1 o6opynoBaHUs. :

Moayns nponeayp c6opku

M IIOKMCKA HEHCIPaBHOCTEH
Jomomsu- Command . | Winword. EXE samplel.doc Joxymen-
TeabHAA List Winword. EXE sample2.doc Tanus ‘
JIOKyMEH- POWERPNT.EXE sample3.ppt
TaImsg
Hcropus Paragraph Joxymen-
U3MEHEHHUA Text TAlMs
3arpssnenne | Text List Ouenb BBICOKOE
OKpYXar- (Single Bricokoe
miei cpeast | Selection) | Cpennee

Husxkoe
Pacxon Real Pacxon
3EKTPO- Number pecypcoe
JHEPIHU

st nazHayennst UDP pabote crnepyer menKHyTh 0 Hel MpaBoi KHOIKOW MBIIIH U BEIOpaTh B KOHTEKCTHOM MeHio UDP.
[Mosnsercsa Briagka UDP Values nuanora Activity Properties (puc. 4.10.3).
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Puc. 4.10.3. Brnaoxa UDP Values ouaroza Activity Properties
Buecute 3nauenuss UDP mist pa6ort (tabmumna 4.10.2).

Tabnuya 4.10.2. 3nauenus UDP

Activit Tononnu-  |IIpunosicenus Hemopus |Pacxod  |3azpashe-
Nameé menoHas : UIMEHe- |anekmpo- |Hue
QOKyMeH- s M A L i
> wel cpedvl
C6opxka Monyis yuera 2RI Crgsice
HACTONBHBIX KOMILIEKTYOIHX
KOMIBIO- u obopyaoBaHHUs.
Tepor Moayns npoueayp
cOOpKHM U IOMCKA
HEUCTIPaBHOCTEH
R L L ) T
Hue
Ooxymer- Hus SHepauu  |oKpydicaio-
C6opka Monyne yuera 25,00 prenneu CP::N
HOYTOYKOB KOMIUIEKTYFOIIHX
u obopynoBaHMs.
Monyns npouenyp
CcOOpKH ¥ MOMCKa
percupnporeil
Tectrupo- Monyns ygera 40,00 Cpennee
BaHHC KOMIUICKTYIOIIHX
KOMITBIO- 1 o6opynoBanU.
TEpOB Monyns npouenyp
cbopku u nmoucka
HEHUCOPABHOCTEH S
Orcnexu- wan - |Monyns cospauus |HUcropus |10,00 Husxoe
Banue pac- |word. EXE [u xoHTpoms '
nuCaHus sample2.doc |pacniucanus
u ynpagse- BBITIOJTHEHUA
Hue cbop- paGor
KoM m
TECTHpO-
BaHHUEM

TTocne Baecenus UDP tuna Command wim Command List mea4ox mo KHOnKe




OPUBCACT K 3allyCKY IMPUJIOKCHUSA.

B muanore Activity Properties menkuute mo kaornke Filter. B mosBuBimemcs mquanore Diagram object UDP filter (puc.
4.10.4) otxirounte KiodeBbie cioBa "MHpopmarmonnas cucrema". lllenkanre mo OK. B pesynpraTe B quanore Activity
Properties He OynyT oToOpaxkarscst UDP ¢ kimtoueBsiMu crioBamu "M HpopmairionHas cucrema.

Puc. 4.10.4. Juanoz Diagram object UDP filter

CTpEIIKaM.

7 IMocmorpure otder o UDP. Menro Tools/Report/Diagram Object Report.

Beibepute onnuu otyera:

Start from Activity: A2. C6opka 1 TeCTUPOBaHHE KOMITLIOTEPOB

Number of Levels: 2

User Defined Properties: Pacxon snekrposHepruu

Report Format: RPTwin.

8.llenxuute no kHonke Report. B mosiBuBmemcs nuanore "Coxpanenue ¢aiina" menkuure mo kHomke "CoxpaHuTs".

3anyckaertcst renepatop orueroB RPTwin u nosiBisercs aunanor New Report. Beibepure Tun oryera Columnar (puc.
4.10.5).




Puc. 4.10.5. [luanoz New Report ABroMaTH4ecku co3maercs mabion oruera (puc. 4.10.6).

Puc. 4.10.6. Illabron omuema ¢ RPTwin

Haxxarue Ha KHOIIKY IMO3BOJIACT MMPOCMOTPETH OTYCT. OTpaBI/IM B OTUECTC CYMMapHBIﬁ pacxo JICKTPOIHCPTHUU.

9. Bribepure B MeHio Insert/Formula Field, 3atem mepemectute Mapkep B ceknuto otdeta Page Footer, 3aTeM 1menkauTe
oxuH pa3. [losenstercst quanor Formula Editor (puc. 4.10.7).

Formula Editos

RTrim (STRING? )
Second  TIME? )

(NUMBER?)
g’"uuu ?

Puc. 4.10.7. [Juanoe Formula Editor
B noste Formula BHecute Teket popmynsl: Sum ({"Pacxon anekrposnepruu”})

3arem menkanTe mo OK. OTaer nmoka3eiBaeTcsi B 0KHe mpocMoTpa (puc. 4.10.8). B HIDKHEH yacTH CTpaHHUIIBI PACIIONOKEHO
CyMMHUpYIOILIEe 0JIe - Pe3yIbTaT BhiuuciaeHus popmynsl (Ha puc. 4.10.8 He BUIHO).



ATINUM BPTwin - [Layoutl]

Puc. 4.10.8. Oxno npocmompa omuema 6 RPTwin

JlaboparopHas pabora 8. Pacimennenne moaenu. CiusiHre pacIielIEHHON MOJIENIH C HCXOIHOM MOJENBIO.

1.ITepeiiaute Ha quarpaMmy AO M HIENKHATE IPaBOi KHONKOM MBIIIH 10 padote "Omepyska u noayuenue'. B
KOHTEKCTHOM MeHIo Beioepute Split Model.

B nosiuBmiemcst auanore Split Option ycranosure onmmto Enable Merge /Overwrite Option, BHecHTe UMsT HOBOM MOJIEIH -
"Otrpy3ka u nonyuenue" u menkaute no OK.

OO6parute BHUMaHUe, 9TO y paboThl ""Omepy3ka u noyyenue' nosBUIACH CTpENKa BbI30Ba. BPwin co3nan Takxke HOBYIO
Mozens "OTrpy3ka 1 nomydeHue".

2.BHecuTte cBOIMCTBa HOBOM MOJIENH:

Time Frame: AS-IS;

Purpose: JlokymeHTHpOBaThH paboTy "Omepyska u noayuenue'’;

Viewpoint: HauaneHUK oTIeNA;

Definition: Moaenp co3maeTcst Ui WIDTFOCTPAIK BO3MOKHOCTEH BPwin 10 paciieruieHuio u CIusTHUI0 MOIeTIeH
Scope: PaboTHI 110 TOTyYEeHIIO KOMIUIEKTYIOIIUX U OTIPAaBKE TOTOBOM MPOIYKIIUH.

3.[lexoMmo3upyiTe KOHTEKCTHYIO paboTy Ha 3 paboTs! (Tabdmn. 4.11.1).

Tabnuya 4.11.1. [Jexomnosuyus pabomer "Omepyska u nonyyenue"

Activity Name Activity Definition

Iomyuurs xommiexkryomme  |Ousnyecku TOJIY4HTh KOMIUIEKTYIOLIHE

M ClieNaTh COOTBETCTBYIOIIUE 3alIUCH

B HH(OpMaLMOHHOM CHCTEME

Hocrasuts kommnektyiomue |Jloctasuts KOMILIEKTyIomue cOopmmkam

M TECTHPOBIIHKAM

Orrpysuts ToBap 1 Bosspar  |Orrpysuts TOBap KJIMEHTaM M HEHCIIPABHEIE
KOMIIOHEHTHI (BO3BpAT) MOCTABIIMKAM

CBsDKUTE TpaHUYHBIE CTPEIIKH, KaK MMoKa3aHo Ha puc. 4.11.1.



el

N i

_

KoMIbIoOTEPH | ByxraaTepcras cucTema

Puc. 4.11.1. Buympennue cmpenku Ha 0ekomnosuyuu pabomsr "Omepyska u noayuerue"”
5. BHecwure cieayrolye BHYTPEHHUE U TPaHUYHbIE CTPekH (Tabi. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuunvle cmpenxu Ha dekomnozuyuu pabomer "Omepyska u nonyuenue”

Arrow Name Arrow Definition

Bo3Bpar nocraBmHUKy HewucnpaBHbie KOMIOHEHTEI

KoMmoHeHTH! Buibepume nazeanue u3 cnucka (cnoeaps)

KoMIOHEHTH! OT MOCTaBUIMKA

TIpoBepeHHbIE KOMITOHEHTBI TIpoBepeHHBIE ¥ MOATOTOBICHHbIE UIA
nepeaayn cGOpIMKaM 1 TECTUPOBIINKAM
KOMITOHEHTBI

6. Tynnenupyiite rpanuunslie ctpenku (Resolve Border Arrow). Pe3ynbrar BeINOJIHEHHS YIPaXKHEHHUS IOKa3aH Ha PUC.
411.2.

Tpogmone

OTrpyauTs
TOBAD K

ROMITHIOTE By craimeporan CHOTEMS TOCTRRIpCY

Puc. 4.11.2. Pesynomam evinoanenus ynpasicnenus 11

1.Ilepeiinure B Mozens "JlestenbHocTh komnanuu'". Ha quarpamme AO mieNKHUTE NpaBoi KHOMKOM MBIIIH MO
pabore "Omezpy3ka u nonyuenue".

B koHTekcTHOM MeHIo BeiOepute Merge Model. B nosBuBmemcs muanore Merge Model ycranosure onuuto Cut/Paste
entire dictionaries u menkauTe mo OK.

OOparuTte BHUMaHUE, 4TO Y paboTel "Omepy3ka u noyuenue'’ vicuesna CTpeIKa BbI30Ba U MOSIBUIACH HOBAs
JIEKOMITO3ULIUSL.

[osBUIIMCH HOBBIE CTPENIKHU C KBaAPAaTHBIMU ckoOKkamu. TyHHenupyiire atu ctpenku (Resolve Border Arrow).

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



Mpasuna u npougaypsl

3B0HKM ‘ Map u:ue
gl pratepnant
Mpogaxu n Pesynsrars
MapKeTuHr kGopeat 1
T MNpasy TecTHp
Fescased cGopior u
ec
Coopxau
TetTHposanme |
XOMNLOTEPOE Heucnpastsie
lswee Bosopar
KOMIOHEHTM CoGpannsie nocrasuyngy
o1 KOMITSI0TEPSE
NOCTABUPHD OTrpy3Ka u Npoxan
nomyyeHue =
)
KomnosenTsl
Eyxrantepcxan
cucTema

Puc. 4.12.1. Pesynomam evinoanenus ynpasicuenus 1

JlaGoparopuas pabora 9. Cozganue moaeau TO-BE.

Mopuens TO-BE co3naercs Ha ocHOBe aHanmu3a mojenn AS-IS. AHann3 MOXeT MPOBOAMTHCS Kak 10 (hopMabHbIM
NpHU3HAKaM (OTCYTCTBHE BBIXOJOB MM YIIPABJICHHUI y paboT, OTCYTCTBHE OOPATHBIX CBSI3EH U T. 11.), TaK H 110
HeOpPMaITbHBIM - HA OCHOBE 3HAHUH NPEAMETHO 00JIacTH.

Jomyctum, B pe3ynbTaTe aHain3a MPUHIMACTCS PEIICHHE PEOPTaHU30BaTh ()YHKIIMH MPOU3BOJICTBA M TECTHPOBAHUS
KOMITBIOTEPOB M OCTaBUTH (QyHKUMOHATIbHOCTH "IIpodascu u mapkemunz' v ""Omepysxa u nonyuenue' noxa 6e3
U3MEHEHHUN.

[IpunsTo penrenre copMUpOBaTh OTAEHT AU3aliHA, KOTOPHIH TOIDKEH (POPMUPOBATH KOH(PUTYPAITUIO KOMITBIOTEPOB,
pa3pabaTbIBaTh KOPIIOPATUBHBIE CTAHIAPTHI, MOJONPATh IPUEMIIEMBIX OCTABIINKOB, pa3padaTsBaTh HHCTPYKIUH 110
cOopKke, poLeAypsl TECTHPOBAHUS M YCTPaHEHHS HETIONIA 0K JJIsl BCETO IPON3BOICTBEHHOTO OTAEINA.

Pabora "Céhopka u mecmuposanue komnviomepog'' NokHa OBITH peOpPraHU30BaHa U Ha3BaHa "IIpouzeoocmeo
npooykma". BynyT co3nansl pabotsl ""Pazpabomams kougpuzypayur”, ""llnanuposams npoussoocmeo’ u "Coopams

npooykm"’.

PaccmoTpum HOBBIE posn niepcoHana. Ju3aiinep 1oypkeH pa3pabaTbiBaTh CUCTEMY, CTAHAAPTHI HAa POAYKIIHIO,
JIOKyMEHTHUPOBATh U TIepeaBaTh CHEHU(PHUKALNY B OT/IE)I MApKETHHTa U npoaax. OH JIOJDKEH ONpeessTh, Kakue
KOMITOHEHTHI (araparHble U MPOrpaMMHbIE) TOJDKHBI 3aKyIaThCs AJ1si COOPKU KOMITBIOTEPOB, 00ECIIeYnBaTh
JOKyMEHTAIFeH U YIPaBJIATh IPOLeaypaMu cOOpKH, TECTUPOBAHUS M YCTPAHEHUS HETIONIAI0K.

Oynxunn gucnierdepa B padbore "Cobopka u mecmupoganue Komnolomepog" OIKHBI OBITh 3aMEHEHbI Ha (DyHKIIUH
TUIAHUPOBILMKA.

[TmarnpoBImyK nomKeH 00padaThIBaTh 3aKa3bl KJIMEHTOB U T€HEPUPOBATh 3aKa3bl Ha COOPKY, MOTYyYNTh KOMMEPUECKUi
MIPOTHO3 U3 OT/IeNIa MapKeTHHTa 1 (POPMHUPOBATH TPEOOBAHMS Ha 3aKyNKy KOMIIOHEHTOB M cOOMPaTh MH(POPMAITHIO OT
MTOCTaBIIHUKOB.

JucreTaep JOIDKEH COCTABIATh PAcIUCAHUE MPOU3BOICTBA HA OCHOBAHHH 3aKa30B Ha COOPKY, MOTYYCHHBIX B PE3yJIbTaTEe
pabotel "[Inanuposams npouz600cmeo ", MOIy4aTh KO 3aKa30B KIIMCHTOB H OTBEYATH 32 YIIAKOBKY U KOMIDICKTALIUIO
3aKa3aHHBIX" KOMIIBIOTEPOB, NTepeIaBacMbIX B paboTy ""Omezpy3ka u noayuenue'.

JIaboparopHuas padora 10. Co3manme nuarpammsl DFD.

IIpu opopmiieHHM 3aKa3a BaXKHO MPOBEPUTH, CYIIECTBYET JIM TAKOW KIIMEHT B 0a3¢ JaHHBIX M, €CIIU HE CYIICCTBYET, BHECTU
ero B 0a3y JaHHBIX U 3aTeM 0GOopMUTH 3aka3. OpopmiicHHE 3aKa3a HAYMHACTCS CO 3BOHKA KJIMeHTa. B mporiecce
odopmiieHHs 3aKa3a 6a3a JaHHBIX KIIMEHTOB MOXET POCMATPHUBATBCS M PEAAKTUPOBATHCS. 3aKa3 JODKECH BKIIOYATh KAk
nHGOPMANHUIO O KIHEHTE, TaK M HH(POPMAIIHIO 0 3aKa3aHHBIX MpoxykTax. OdopmiieHHe 3aKa3a MoApasyMeBaeT YTeHHe U
3anuch HHPOPMAIIMHU O TIPOYUX 3aKa3axX.



B mporecce aekommo3suiuu coracHo npasmwiam DFD Heo6xonumo npeoOpa3oBaTh paHUYHBIC CTPEIKYA BO BHYTPCHHUE,
HAYMHAIOIIKECS U 3aKaHYHMBAOIIIECS HA BHEIIHUX CChUTKAX.

Jexommnosupyiite padoty "Ogopmaenue 3axasos” Ha nuarpamme A2.

B muanore Activity Box Count BeiOepure kosnmaectBo padot 2 u Hotaruio DFD (puc. 4.15.1).

Activity Box Lount

Puc. 4.15.1. Boibop nomayuu DFD 6 ouanoze Activity Box Count
3.lenkaure mo OK u BHecuTe B HOBYIO nuarpammy DFD A22 numena pabot:
IIpoBepka ¥ BHECEHHUE KITUCHTA;

Brecenue 3akasa.

L=

4 Vlcrionp3ys KHOTIKY] Ha mamuTpe HHCTPYMEHTOB, BHECHTE XPAHUIIAIIIA
JAaHHBIX:

CHHUCOK KIIMEHTOB;

Cnucok nNpoayKTOB;

Crucok 3axa3oB.

Y panute rpaHUYHbIE CTPEIKH ¢ Auarpammel DFD A22.

Hcnonp3ys KHONIKY

Ha MAJINTPE MHCTPYMEHTOB, BHECUTE BHEIITHIOKO CCHIIKY:
3BOHKHU KJIIMEHTOB.

Co3paiiTe BHyTpEHHHE CCBUIKH corylacHO puc. 4.15.2. IIpu MMEHOBaHUU CTPENOK UCIONb3YHTE CIOBaph.



- {1] crmcox muenfos Pl Crucok npoayxros - 8| Crucox sakasos

3BOHKM Hrhopmaua : ;
eiToR 0 KIMeHTax gamm
Visdhopmaupa POAYKUO
F—‘ . 0 KNWenTax
Heolxonwman
MNposepka u ans
BHECEHME ohopMneHa 5
KNUeHTa JaKasa & 2
BHeceHue : KITHEHTOB
3anBi Ha 3aKa3 sax_aaa

Puc. 4.15.2. Jluaepamma A22

8.00paTtuTe BHUMaHUE, 9TO cTpenku "Hugopmayus o knuenmax' u ""3akazel knuenmog' nByHanpasieHHbIC. [l TOTO
9YTOOBI CIIENaTh CTPENKY JBYHANPaBICHHOH, IEIKHATE IPaBOH KHOMKOM MO CTPENKe, BEIOEPUTE B KOHTEKCTHOM MEHIO
nyHKT Style u Bo Bkiajke Style BeiOepure onuuro Bidirectional.

9.Ha ponutensckoit nuarpamme A2 tyanenupyiite (Change to Tunnel) cTpenku, moAXOSIINE U UCXOIAIINAC U3
pabotel "Ogopmnenue 3axkazos” (puc. 4.15.3).

Crannapiol Ha Mpasuna u
NPOAYKLMIO npoueaypbI

Ha 32Ka3 3aK3308 ?mmnos
2
¢ byxranrepckan
cucremMa

Puc. 4.15.3. Paboma "Ocgopmnenue 3axkazos” na ouazpamme A2

J'[a60paTopHa${ pa60Ta 11. OTOGDa)KeHI/IC MOACTN JaHHBIX B MHCTPYMCHTAJIBHBIX CPEACTBAX INIPOCKTHPOBAHUA.

Ortoopaixenue moaeaun 1aHHbIX B ERwin
2.1.1. ®du3nyeckas U Jorudyeckass MoaeJb JaHHBIX

CA ERwin Data Modeler (nanee ERwin) - CASE-cpencTBo Juist IpOEKTHPOBaHUS U IOKYMEHTHPOBAHMS 0a3 TaHHBIX,
KOTOPOE II03BOJISET CO3/aBaTh, JOKyMEHTHPOBATH U COIPOBOXKIATh Oa3bl JaHHBIX, XPAHWININA U BUTPHUHbI JaHHBIX.

Pabora ¢ mporpamMmMoit HauMHAETCS C CO3AaHUS HOBOW MOJICITH, JUTI KOTOPOH HY»KHO yka3ath Tuil U neieByto CYB/I (puc.1).



Create Model - Select Template @

New Model Type

OK

" 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: iDB2/UDEB 8.1/8.2 g

Pucynox 1.Co3znanue HOBOI Mozenu

ERwin no3BossieT co31aBarh JOTHIECKYI0, PU3NIECKYI0 MOAETH  MOJIEIh, COBMELIAIOIIYIO JJOTHIECKUH 1 (PU3NUeCK Uil
YPOBHU.

Jlornyeckuii ypoBeHb - 3TO a0CTPaKTHBIH B3IJIA Ha JaHHBIC, HA HEM JaHHBIC MPEACTABIISIOTCS TaK, KaK BBITIIAIAT B

9
peaJbHOM MHpE, U MOT'YT Ha3bIBATHCS TaK, KaK OHHM HAa3bIBAIOTCS B peanbHOM Mupe (Harmpumep "TlocTosHHBIN KiTHeHT",
"Otaen" wnu "3akaz").

OOBEKTHI MOZIETH, TIPECTaBIIsIEMbIC Ha JJOTHYECKOM YPOBHE, Ha3bIBAIOTCS CYITHOCTSAMH U aTpuOyTamu. Jlormdaeckas
MOJEJb JaHHBIX SIBJISIETCS] YHUBEPCAJILHOM U HUKAK HE CBA3aHa ¢ KOHKpeTHOM peanuzanueii CYB/I.

®du3nyeckuii ypoBeHb 3aBucuT oT KoHKpeTHOH CYB/I. B dusmueckoit Moaenn coaepkutcst ”HPopManus o Bcex 00beKTax
BJl. ®usnueckast MOAENb 3aBUCUT OT KOHKpeTHO! peanuzaunn CYB/]. OnHoil 1 ToM e JIOTHYECKON MOAEIN MOTYT
COOTBETCTBOBATh HECKOJIBKO PA3HBIX (PU3UUECKUX MOJICICH.

Ha norugeckom yposae ERwin nonnepxusaet ase norauuu (IE u IDEF1X), na dusugeckom - Tpu (IE, IDEF1X u DM).
Hanee Oyner paccmarpuBatbes pabota ¢ ERwin B HoTanmu IDEF1X.

TlepekiroueHne MEX 1y JJOTHUECKON U (PU3MYECKON MOCSIMU JAHHBIX OCYIIIECTBIISICTCS Yepe3 CIIUCOK BhIOOpa Ha
cTaHAapTHOW naHenu (puc.2).

Logical LI

] Physical

Pucynoxk 2.IlepexntoueHne Mexay YpOBHIMHU

Ipumeuanue. B coznanHoi Moenu ¢ HACTPOWKAMHU IO YMOJTYaHUIO HEKOPPEKTHO OTOOPAKAIOTCS PyCCKHE CHMBOJIBL.
Yro0Bl yCTPaHUTB 3TOT HEAOCTATOK, HEOOXOANMO TTOAKOPPEKTHPOBATH HCIIOIb3YeMbIe B MOIEJN IPUPTHL. [{jist aTOoro
HeoOxonuMo 3aiiT B MeHI0 Format -> Default Fonts & Colors, mocienoBaTeisHO IPONTHCH IO BCEM BKJIaJIKaM, B KAU4SCTBE
mpudra BEIOpaB Moboii wpndT, Ha3BaHue kotoporo 3akanunBaercs Ha CYR (nanpumep, Arial CYR), u BeicTaBHB
nepekitodarens Apply To B 3Hagenne All Objects.

JlaboparopHas padora 12. Co3gaHue JJOrHYECKON MOJAEIN JAHHBIX.

Jlornueckuit ypoBeHb MOJIEIH TAHHBIX

Jlst co3manmst Ha JIOTHYECKOM YPOBHE CYIIHOCTEH U CBSI3eH MEXIy HUMHE TIpeJHa3HaueHa aHesb 100Ibox:

hBaouann

Pucynox 3.ITanens Toolbox



Bu
A HasnauyeHnne KHONKH

KHOIIKH

E Coznanue HOBOM CyIMIHOCTHU. JI71 2TOro Hy’>KHO LIENKHYTh II0 KHOIKE U
3aTEMIIO CBOOOJHOMY MECTY Ha MOJEIIH

o Coznanue kateropud. s yCTaHOBKH KaT€rOpUaIbHON CBSA3U HY>KHO

- MIENKHYTH 110 KHOIIKE, JaJiee - M0 CYIIHOCTU-POJUTEIO, U 3aTEM - 110
CYIIHOCTH-TIOTOMKY.

L_‘ Coznanue uneHtuduupyromei cBs3u. s cBsI3bIBaHUA IBYX CYLIHOCTEH
HY>KHO LIEJNKHYTb 10 KHOIIKE, JaJiee - 110 CYIHOCTHU-DOJHUTENIO, 3aTEM - IO
CYIIHOCTH-TIOTOMKY.

H Co3nanue cBsA3U "MHOTUE KO MHOTHUM"

:
* Cosnanve HEUIECHTU(PHUIUPYIOIEN CBSI3H

TMocie co3aanus CYLIHOCTH €M HY)KHO 3a1aTh aTpuOyThL. [[JIs 3TOr0 HYKHO ABAKIBI IIEIKHYTH M0 HEN UM B KOHTEKCTHOM
MeHIo BeIOpath myHKT Attributes (puc.4).

E niity: lQav.aa | | ey
athibute General | Datatypel Def'niti:ml Nole' ; _J_Ll
-e% Kog zekasa Domain

llata opopmneHis Soit-

© dphabeticaly ( Himarchialy | .|

? <unknowny
® EBlob
21D steiirnc)
tHt Mumber
M Sting

lcon:” @DerauItDaretimelcon LI _J

New.. | Rename.. Delete I~ Primay Key T Logical Only

Reset... I | 0K I Cancel l

Pucynox 4.0xHO aTpruOyTOB BEIOpPaHHOH CYIIHOCTH

B nosiBuBIIEMCSI OKHE MOXHO IIPOCMOTPETH U OTPEIAKTHPOBATh HH(POPMALIMIO O CO3[aHHBIX aTpuOyTax, CO31aTh HOBLIE.
31ech e 3a1aeTcsd NepBUYHBIN KiTtod. J[J1s co3ganns HOBOro aTpruOyTa ciieqyeT HakaTh KHOTIKY New. B mosiBuBIiemMcst okHe
MOHO BbIOpats Tum atpubyta (BLOB, nata/Bpemst, gucio, cTpoka), 3aaath nMs atpubyta (Attribute Name) u umst cronbua
(Column Name), KOTOpBIH OyIeT COOTBETCTBOBATh aTpHOYTY HA (PU3NUIECKOM YPOBHE (pHC.5).



New Attribute @

Domain
Sort

+ Alphabetically " Hierarchically

Cancel

?
@ Blob

D Datetime
## Number
Ape String

Attribute Name:*

[cunknown>]

Column Name:*

I__unknown__

I Logical Only*

Pucynox 5.0xHO co3maHus aTpudyTa

[ocne cozpanus CyIHOCTEN CO3AA0TCS CBSI3M Mexay HUMH. [Ipu coznanun uaeHTHdUIMpYIOIIEei CBA3U aTpUOyThI,

COCTABJIAIONINE TIEPBUYHBIN KIIFOY CYLIHOCTU-POIUTEINS, MUTPUPYIOT B COCTAB IIEPBUYHOIO KIIFOYA CYIIIHOCTH-IOTOMKA, [IPH
CO3JJaHUH HEUICHTUDUIHUPYIOIIEH CBSA3H - IIPOCTO B COCTAB aTPUOYTOB CYIHOCTH-IOTOMKE. 3a1aTh CBOUCTBA CBS3H MU
MOMEHSTE €€ THIT MOYKHO JBaK/IBI IEJIKHYB TI0 HEl WM BHIOpAB B KOHTEKCTHOM MeHro myHKT Relationship Properties (puc.

6). 31ech Bo BKIaake General MOKHO 3a1aTh UM CBSI3M (B HANPABIECHHH POIAUTENE-TIOTOMOK M TIOTOMOK-POIHTEND),
MOIIHOCTh CBSI3H (HOJIb, OJUH WK O0JbIe; 0auH u Oosblie (P); HOMb wiuk oauH (Z); TOYHO (KOHKPETHOE YHCIIO) ),
MOMEHSTh TUII CBs13U. Bo Bkimagke Rl Action MOKHO 3a1aTh OrpaHUYEHHS [IETIOCTHOCTH.

[Tpumep nornveckoit Mosenu 6a3bl JaHHBIX NIPUBEAEH HA pHC. 7.

Relationships @

Belationship: I3av<as A/1 Crpoka sakasa l_l
New | Delete I
General ' D efinition I Rolename I Rl Actions I uDpP I
“erb Phrase
Parent-to-Child: Child-to-Parent:
RA
Relationship Cardinality
Summary: One-to-Zero-One-or-More
i Cardinality Relationship Type
& Zero. One or More - Nulls
¢ One or More (P) = ldentifying N
" Zero or One 2) ¢~ MNon-ldentifying (gl |
" Exactly: |
[ Logical Only
Cancel I
Pucynox 6.0kHO CBOWCTB CBSI3U
Crpoka zakaza
S (Kog cTpoku Mg ks
Kop zakaza B CTp

Kog zakaza (FK)
Hata odopmnenua BKNHMYEAeT £ Kb nbis (F1
Hata eeinonHenna | BXOAUT B

Konuvecteo

Pucynok 7.1lpumep norudeckoit cxemsl BJ]

Jlabopatopnas pabota 13. Co3nanue GU3NIECKON MOICIN TaHHBIX.

EXOAMT B/
BKNHOMAEeT

Koa npoaykra |

HazeaHue

Llena




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

3akas
Kop zakaza

Mata othopMnenua | BKNONEET /
Hata BeinonHeHua | BX0AWT B

Crtpoka 2akaza
;

Kog cTpoku
Kog zakaza (FK)
Koa npoaykra (FK)

KonuvecTeo

Mpogykr
Koa npoaykra |

. BXOAMT B/

BKNHIMYART HazeaHue

Llena

Pucynox 8.ABroMaTnuecku co3nanHas puznueckas cxema bJ|

Ee MOXHO IOTIOTHHUTE, OTPEAAKTHPOBATh WM U3MEHUTD. [ [pHHIHITEI pabOTHI ¢ PU3MUECKON CXEMOU aHAJIOTHIHBI
MPUHIUIIAM pabOoThI C JOTHYECKOH CXEMOH.

ITo roroBoii Ppu3myecKol cxeMe MOKHO CTeHepHUpOBaTh CKPHUNTH 11 BeOpanHo CYB/I. [l sToro mpeaHa3HadeH MyHKT
mewto Tools -> Forward Engineering/Schema Generation (puc.9).

DB2/UDB Schema Generation : <Main Subject Area>

Option Set: l Default Schema Generation _:J New... I Rename... I Delete ‘
Options I Summary | Comment i
DB2/UDB 8.1/8.2 Schema Generation Table
Schema CREATE TABLE
Materialized Query Table [JDROP TABLE
View Table CHECK
;
Calumn ] Physical Storage
Index [JPre-Script
Referential Integrity [JPost-Seript
Trigger g Create Procedure
Other Options []Drop Procedure
CREATE ALIAS
[JDROP ALIAS
[] Override Owner
Table Fier: 3/3
Filter... | Preyiew... | Print | Report... | Generate... | 0K I Cancel |

Pucynok 9.0kHo renepanuu SQL-ckpuntos s nenesoid CYBJ

3/1ech MOXKHO YKa3aTb, KAKUE UIMEHHO CKPUIITHI CIEAYET F'€HEPUPOBATh, IPEIBAPUTEIILHO MPOCMOTPETH UX U
HETOCPECTBEHHO crenepupoBath (pu 3tom ERwin npoussenet noakmodenue K meiaeBoit CYB/] 1 B aBToMaTHYECKOM
pexume BBITOIHUT Bce SQL-CKpHUITEI).

JlaGopaTopHas pabora 14. PazpaboTka guarpaMMsl BADHAHTOB MCIIOIL30BAHMS M PEAAKTHUPOBAHUE CBONMCTB €€ DIEMEHTOB.

OcobeHHocTH pa3pabOTKX AHMarpaMM BapuaHTOB HCIONIb30BaHUA B cpene IBM Rational Rose 2003

Pabota Hag mozenbto B cpene IBM Rational Rose HaunHaeTcs ¢ o01iero aHaign3a mpooOJaeMbl U IOCTPOCHUS Ouazpammol
8APUAHTNOE UCNOIb306AHUS, KOTOPAst OTpaxaeT (PyHKIHOHAIBHOE Ha3HAUCHHE IIPOSKTHPYEMO IPOTPaMMHON CHCTEMBI.
J11st BHOBB CO3/1aBa€MOT0 MPOEKTa MOXKHO BOCIIOJIb30BATHCSI MACTEPOM THITOBBIX IIPOSKTOB, €CIIM OH YCTAHOBJIEH B JAHHOU
KOH(Urypannu. Mactep THIOBBIX TPOEKTOB HOCTyIeH U3 Menio File>New (@aiin>HoBbIi) win npu nmepBOHAYANBHOM
3arpyske nporpammel IBM Rational Rose 2003. B ciiyuae pa3paboTKu poeKTa, JJisi KOTOPOTO HE W3BECTHA WM HE BBIOpaHa
TEXHOJIOTHS €r0 pean3alliH, CIeAyeT OTKa3aThCsl OT MacTepa, B pe3ysibTaTe Yero NosIBUTCS pabouul unmepgetic
npoepammur IBM Rational Rose 2003 ¢ 4ncThIM OKHOM aKTHBHOHN Ouazpammbl Kidccoé M IMEHeM npoekTa untitled mo
YMOJTYaHUIO.

B kauecTBe npoekTa ganee OyJeT paccMaTpuBaThCs MOJIENb CUCTEMBI YIIpaBJIeHHs: 0aHKOMaToM. JIOCTOMHCTBOM 3TOTO
MIPOEKTa SBJSIETCS TO, YTO OH HE TPEOYET CIIEIMAIILHOTO OIMCAHUS npeOMemHoll 061acmu, NOCKOJIBKY Mperoaract
WHTYMTHUBHOE 3HAKOMCTBO YHMTaTENEH ¢ 0COOCHHOCTAMH (DyHKIMOHMpOBaHMs Oankomara. [Tpu aTom paspabaTriBaeMmast
MO/JIeJIb CUCTEMBI YIIPABJICHUsSI 0AHKOMATOM HCIIOJIb3YETCs B KAUeCTBE CKBO3HOTO MPUMEpPa, B paMKax KOTOPOTro
WLTIOCTPUPYIOTCS 0COOEHHOCTH pa3paboTKH pa3anmyHbIX Auarpamu s3eika UML B cpene IBM Rational Rose 2003. s
N3MEHEHHs] IMEHH IIPOEKTa, IPEUI0KEHHOTO IIPOrPaMMOH 110 YMOJYAHHMIO, CIIEYeT COXPaHUTh MOZENb BO BHELIHEM (aiine
Ha JMcKe, HarpuMmep, o nmeneM ATMmodel.mdl.



B stoMm CJIy4ac€ UBMCHUTCH UM B CTPOKC 3aroJIOBKa U UM MPOCKTA B UCPAPXUICCKOM NPCACTABJICHUN MOJCIN B 6pay3epe
IMPOCKTa.

Kak u gpyrue nporpammsl, IBM Rational Rose mo3Bossier HacTpanBaTh ri1o0aibHBIC TApaMETPHI CPEIbl, TAKHUE KaK BEIOOD
mpudTOB M LBETa JUIS IPEICTABICHUS PA3IMYHbIX 31eMeHTOB Mozaenu. Hacrpoiika mpudros, nBeTa TMHUH U rpaguIecKux
3JIEMEHTOB MPOU3BOJIUTCS Yepe3 ONepanuio riIaBHoro merio: Tools>Options (MuctpymenTtsr>IlapameTpsl). XapakTepHOH
0COOEHHOCTBIO CPEJIbI SIBJISIETCS BO3MOXKHOCTh pabOThI C CUMBOJIAMH KUPHWILTULBL. OIHAKO ClIelyeT 3aMETUTh, YTO TIPH
crenu(UKaIIK JIEMEHTOB MOJIEIH € TTOCIEAYIOIIEel reHepanneil TeKcTa MpOrpaMMHOTO KOJIa CIIEAYET 3alChIBaTh IMEHA 1
CBOHCTBA KJIACCOB, accoyuayuii, arpuOyToB, onepanuii 1 KOMIIOHEHTOB CHMBOJIAMH TOTO S3bIKa, KOTOPBIA MOAJEP/KUBACTCS
COOTBETCTBYIOIINM S3bIKOM ITPOrPaMMHUPOBAHHSI.

Juist pa3paboTku duaspammul apuanmos ucnorvzosanus mopenn B cpeae |BM Rational Rose 2003 meodxoammo
aKTUBH3HUPOBATH COOTBETCTBYIOLIYIO AWarpaMMy B OKHE AHArpaMMBI. DTO MOXHO CHeJIaTh CICIYIOLIMMH CIIOCOOaMH:

° PacKpBITh IPECTABICHHE 8apuanmos ucnoivsosanus Use Case View B 6paysepe mpoekTa U IBaXIbl IEIKHYTh
Ha nukTorpamme Main (I'naBuas);

) ¢ TIIOMOIIBIO onepaluy raBHoro meHto Browse>Use Case Diagram (bpay3sep>/luarpamma BapuanToB
HCIIOJIb30BAHHUSA).

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

CIeLMANIbHAS naHeb UHCIPYMEHMO8, CoJIeprKalllas KHOIIKY ¢ H300paxeHneM IpaduecKux IeMEHTOB, HEOOXOJUMBIX JUIL
Pa3pabOTKU Juazpammvl 6apuanmos uchob3oganus. HasHaueHue oTaeIbHBIX KHOIIOK JaHHOU NMaHEeNH MOXKHO Y3HATbh
TaKKe M3 BCIUIBIBAIOIINX ITO/ICKA30K, KOTOPBIEC MOSABIIAIOTCS, €CIH MOABECTH U 33J€pKaTh HA HEKOTOPOE

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

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

I'paduueckoe BcenubiBaromas
Ha3znayenne KHONKH
u300paxenue NMOJCKa3Ka
[ Selection Tool IMpeBpariaer u306pakeHne Kypcopa B GOpMy CTPEITKH st
MOCJIEAYIONIETO BBIACICHUsS DIEMEHTOB Ha [HarpaMMe
AR Text Box JloGapnsieT Ha quarpaMmy TEKCTOBYIO 00JIaCTh
= Note Jlo6aBnsieT Ha qUarpaMMy npuMedaHue
P Anchor Note to Item JlobaBisieT Ha TUarpaMMy CBSI3b IPAMEYAHHUS C COOTBETCTBYIOIINM
& rpaIeCKUM SIIEMEHTOM JIHArPAMMBI
= Package JlobagnsieT Ha Juaspammy naxem
- Use Case JloGaBiseT Ha quarpaMMy BapuaHT MCHOJIB30BaHUS
2 Actor JloGaBnsieT Ha quarpaMMy akTepa
r Unidirectional Association JTo6asisieT Ha qUarpaMMy HalpaBIEHHYIO ACCOUUAYUIO
E Dependency or Instantiates JTo6asisieT Ha AMArPaMMy OTHOIIEHHE 3aBUCHMOCTH
4 Generalization JlobaBisieT Ha TUarpaMMy OTHOIIEHHE 0000IIeHUs

Ha crienmanbsHOM MaHe M HHCTPYMEHTOB TI0 YMOTYaHHUIO TIPUCYTCTBYET TOJIBKO YaCTh KHOMOK C MUKTOrPaMMaMu
3JIEMEHTOB, KOTOPBIE MOT'YT OBITH UCIIOJIB30BAHbI I IOCTPOEHHUS AMarpamMMbl. J00ABUTh KHOIIKU C MUKTOrPAMMaMK
APYrux rpauuecKux 3J€MEHTOB, HAIIPUMED, TAKUX KaK Ousnec-eapuanm ucnonvsosanus (bUSiness use case), ouswnec-
axmep (business actor), corpyanuk (business WOrker), iy yaauTh HEHYXKHbIE KHOIIKH MOYHO C IIOMOIIBI0 HACTPOMKH
CIIEIMATBHON TTAHEIN HHCTPYMEHTOB.



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

Bkiaaky Toolbars (ITanenun HHCTPYMEHTOB) U HAXKaB COOTBETCTBYIONLYIO KHONKY (Hanpumep, Use Case diagram ) B
rpynme omuii Customize Toolbars (Hactpoiika naneneir HHCTpyMEHTOB). DTO OKHO HACTPONKH TaK)Ke MOXKHO OTKPBITB C
HIOMOILBIO onepayuu KOHTEKCTHOro mento Customize (HacTpoiika) npu NO3MIHMOHNPOBAHUH Kypcopa Ha ClIeLHaIbHOM
MaHeIu UHCTPYMEHTOB (puc. 3.1).

HacTpolfka naHen MHCTPYMEHTOB 2] x|
HMEI‘:IUJ,HE-'CH EHOMEH. ﬂaHEﬂb MHCTPYMHEHT OE:

£2 Creates a Business Use Ease;l 7 Creates a connection betweeﬂ
@ Creates a buzineszs use caze =] Creates a package
£ Creates a business actar RS = Creates a Use Case Crpaeka

@ Creates a Buzinesz Goal _I 4' £ Creates an Actar

Jakpemb

Copoc

%?g Creates a Buziness Analpsis b I_’ Creates a unidirechional asso
[ A Creates a Business System " Creates a dependency or a ir
@ Creates a Business Worker _ Creates a generalization
3 Creates a Business Entity -

< | >

4- Hnanme

Beep:

BHE

1]

Puc. 3.1. /IuanoroBoe 0OKHO HACTPOMKH CIIELUATIbHON IAHEJIX HHCTPYMEHTOB Ul JUarpaMMbl BAPUAHTOB UCIIOJIb30BaHUS

st no6aBeHUsl HEOOXOAMMBIX KHOIIOK Ha MaHelNb CIEyeT BBIJIEIUTh X B JIEBOM OKHE CO CIIMCKOM ITHMKTOIpPaMM
rpadUIecKuX 3JEMEHTOB, ITOCIIE Y€r0 HAXKATh KHOIIKY /l06aBHTH B IICHTPE JUAIOTOBOTO OKHA. JIJIst yaeHNsI HEHY KHBIX
KHOIIOK C TaHeJI HHCTPYMEHTOB CJIEAYET BBIICIUTh UX B IPABOM OKHE CO CIIMCKOM MUKTOTPaMM rpau4ecKux 3JeMeHTOB,
IIOCIIE YeTO HaXKaTh KHONKY ¥YJAJUTh B IIEHTPE JUAIOrOBOTO OKHA. J[JI1 BOCCTaHOBIICHUS Ha0opa MUKTOIPaMM IO
YMOJIYaHHIO MOXHO Ha)kaTb KHONIKY COpoc. Ilocie HacTpoliku crienuallbHOM MaHeIu HHCTPYMEHTOB COOTBETCTBYIOLIEE
OKHO CIIEAYET 3aKpPBITh HAKATHEM HA KHOIKY 3aKPbITh.

JlobapnieHre akTepa Ha AUarpaMMy BapUaHTOB HCIIOJIL30BAHUS U PEIAKTUPOBAHHUE €r0 CBOMCTB

Jnist noGaBiIeHUs aKTepa Ha JUarpaMMy 6dpuaHma UcnoIb3068akusi HY’)KHO C IOMOIIBIO JIEBOM KHOIKY MBIIIH HAXKATh
KHOIIKY C M300pa)KEHUEM MUKTOPAMMbI aKTepa Ha CIHEUATbHON TaHEeIH HHCTPYMEHTOB, OTIIYCTHTh JICBYIO KHOTIKY MBIIIH
U IIEJKHYTh JICBOH KHOIKOM MBIIITH HA CBOOOTHOM MecTe pabouero jucra quarpaMMbl. Ha quarpamme mosiBUTCS
n300pakeHe aKTepa ¢ MapKepaMu H3MEHEHHUS er0 FeOMETPHUSCKUX Pa3MEPOB U MPEIOKEHHBIM MPOrPaMMON HMEHEM 10
ymorganuro NewClass. Jliist pazpabarsiBaeMoii Mojieny OaHKOMATa MPEe;IOKEHHOE MPOTPaMMOil UMsI aKTepa ClieIyeT
n3MeHUTh Ha Kiment bankomara (puc. 3.2).
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Puc. 3.2. /IlnarpaMmma BapHaHTOB HCIOIB30BAaHUS IOCTe T00ABICHUS Ha Hee aKTepa

UYtoOBI N3MEHHUTD PACHOJIOKECHNE H300paKEeHUS TpahUIecKOro AIeMEeHTa MOACTH, CIEAYET MISTIKOM JIEBOW KHOIIKH MBITITH
BBIJICJIUTH €T0 B pabovell 00JIaCTH qUarpaMMBbl, U, HE OTITyCKasl JICBOI KHOIIKH, IEPEMECTUTh B HY)KHOE MeCmo IUarpaMMBbl.
[Ipu 5TOM BBIAETICHHBIN 3JIEMEHT BU3yaJbHO OTJIMYAETCS OT OCTAIBHBIX HATMUYNEM MapKEepOB H3MEHEHUS €ro



rEOMETPUUECKUX PasMepoB B (popMe HEOOBIIUX YEPHBIX KBAAPATOB. Boliee TOUHOE TepeMEIEHIE dIIEMEHTA MOKHO
OCYILECTBHTH C IIOMOIIBIO CTPEIOK: < T , J’ Ha KJIaBHATYyPeE.

YT00bI N3MEHUTD TpadUuecKue pazMephbl H300pasKEHHUS IIEMEHTa MOJICIIH, TIPEXK/IE BCETo, CIEAYET IETYKOM JEBOH KHOIKH
MBIIIN BBIICIUTH €ro B paboueii oonactu quarpaMmsl. Jlanee HeoOXOIMMO MTOJBECTH YKA3Amelb MBI K HY>)KHOMY
MapKepy T€OMETPHUECKHX Pa3MEPOB JIEMEHTA M HAXKaTh JIEBYIO KHOIKY MBIIIN. B pe3ynprare 3THX NEHCTBHIA TOSBUTCS
ITYHKTHPHBIA NPAMOY20bHUK, N300paKAIOIIUI I'PaHUIIBI BHIOPAHHOTO T€OMETpHUIECKOTo teMeHTa. [locie vero, He

OTITyCKas .HeBOﬁ KHOTIKW MBIIIH, CICAYCT JUAroHaJlbHO U3BMCHUTH PasMEPhbl 3TOT'0 NPAMOYT'OJIbHMKA HYKHBIM o6pa30M (pI/IC.
3.3).
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Puc. 3.3. /lnarpaMMa BapuaHTOB HCIIOJIb30BAHNS IIPH N3MEHEHHUH IPadueCcKUX pa3MepoB aKTepa

VM pa3sMeIeHHOTO Ha IMarpaMMy dJIeMEeHTa pa3paboTynK MOXKET U3MEHHTH JIN00 cpasy mocie 1o0aBiIeH:s 3JIeMEeHTa Ha
JqMarpaMmy, 0o B XoJie rociienyomieid padboTsl Hajl mpoekToM. [is modoro rpaduueckoro sjeMeHTa MOJIEIH IO IENTYKY
NPaBOil KHOIKOW MBILIN Ha BEIOPAHHOM DJIEMEHTE BBI3BIBACTCS KOHTEKCTHOE MeHIO TAHHOTO 3JIEMEHTa, CPell OllepaLii
kotoporo umeercs nyukm Open Specification (OtkpeiTh cienupukanuio). B aToM cinyyae nossisercs

JIOTIOJIHUTENBHOE OUAI02060€ OKHO CO CIICIMANbHBIMH BKJIaJKAMH, B TIOJIS1 BBOJIA KOTOPBIX MOXKHO 32HECTH BCIO
nHpopmanuio o 1aHHOMY 3eMeHTy. [ nodaBneHnoro aktepa Kinenr bankomara okHO criennguKanny CBOWCTB
BBITJISITUT CIIeAYIOUMM o0pazom (puc. 3.4).
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=1
Cancel I it wie] [) I EBrowsze - I Help I

Puc. 3.4. /InanoroBoe okHO cnenudukaiu cBoiicTB akrepa Kiiment bankomara

Cienyet OTMETHUTD, YTO OTKPBITh OUAI02080€ OKHO CIIELM(UKAIINN CBOWCTB JH000T0 3JIeMEHTa MOJIEITH MOXKHO TaKKe
JIBOMHBIM ILIEJTYKOM JIEBOM KHOIIKOW MBIIIH Ha rpaduueckoM M300paKeHUH ATOrO dJIEMEHTa Ha Juarpamme. XoTs B
cpene IBM Rational Rose axmep siBasieTcst KitaccoMm, Uisi HEro HEKOPPEKTHO CreuUIUPOBATh aTpUOYTHI U onepayuu,
MIOCKOJIbKY aKmep SBISIETCSI BHEIIHEH 110 OTHOIICHHIO K pa3padaThiBaeMOM CHCTEME CYLTHOCTBIO.

s aktepa Kitnent bankomara MOXHO YTOYHHATE €To HazHadeHue B Mozenu. C 3Toil nenpo cieayeT H3MEHUTh
ero cmepeomun U 100aBUTh TEKCT JOKYMEHTAIUH. J{JIs1 ISMEHEHUS cmepeomuna BO BIOXKEHHOM criucke Stereotype HyKHO



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

cekuuro Documentation cnenyer Beectu Teket: "JIro6oe u3ndeckoe U0, MOAb3yIoLIeecs yeayramu 6ankoMara' u
Haxatb KHOIKY Apply (ITpumennts) win OK. [Tocne u3MeHeHHs TaHHBIX cBOMCTB akTepa KiinenT bankoMara OKHO
crenn(UKAIuN CBOMCTB OyAeT BRITIISAACTH CIEAYIOMNM 00pa3zoMm (puc. 3.5).

BN Class Specification for il
Felations I Components I MHested I File=
General I D etail I Operations I Atbtributes

M arne: IK.rlMeu—rr E ankomara Farent: Uze Caze Wiews
Type: [Clas= =1
Stereatppe: IEusiness Ackar LI

— Export Control

i Public € Protected o Private © |Implementation

D ocurmentation:

NuoBoe PHSHHY4ECKOE AHMULO, MONESYHOLWSECH Yoayr Sk - I
SaHKOMMaTa

Cancel I Al I Broveze= vI Help I

Puc. 3.5. /InanoroBoe okHO cnenu(pHKaIUi CBOHCTB I10CIIE N3MEHEHHS CTEPEOTHIA U JOOABICHHS TEKCTa JOKYMEHTAIIUH
s akrepa Knuent bankomara

JlobaBnieHre U pelaKTUPOBAHKHE BAPUAHTA UCIIOIb30BAHUS

Juis moGaBICHUS 8apuanma UCnoab3068aKUsa Ha TAArpaMMy HYXKHO C MOMOIIBIO JIGBOM KHOTIKM MBIIITH HAXaTh KHOIIKY C
n300pakeHUEM 8apuanma UCNOIb306aHUs Ha CIICITNATIHHOMN MMaHeIn HHCTPYMEHTOB, OTITYCTUTH JIEBYIO KHOTIKY MBIIIH U
IIEJIKHYTh JIEBOW KHOIKOW MBI HAa CBOOOTHOM MecTe Auarpammbl. Ha nuarpaMmme nosiBUTCS U300pakeHUe sapuanma
UCNOIb308aHUs C MAPKEPAMH U3MEHEHUS €T0 TeOMETPHUYECKIX Pa3MEPOB U MPEIOKEHHBIM IPOrpaMMON HIMEHEM 10
ymomuanuio NewUseCase. [l pa3pabatsiBaeMoii MoJenn OaHKOMaTa MPeI0KeHHOE TIPOTPaMMO UMS apuarnma
uUCnonvb306aHus cieayer n3MeHnTh Ha CHATHE HAJTMYHBIX MO0 KPeIUTHON KapTouke (puc. 3.6).
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Puc. 3.6. /Ilnarpamma BapraHTOB HCIIOJIB30BAHMSI ITOCIIE JJOOABJICHHS Ha HEE BapUaHTA MCIIOIh30BAHHMS

J1s1 yTOUHEHNUs CBOWCTB JAHHOTO 8aApUANMA UCNOAb308AHUs CIEAYET OTKPBITh 0UAN02080€ OKHO CTICHU(UKAIINN €TI0
CBOICTB, HalIpUMeEp, C TOMOILIBIO ABOMHOTO IIEITYKa JICBOM KHOIIKOI MBIIIN HA H300paKCHUH ITOTO DJIEMEHTa Ha
nuarpamme. J{ist USMEHEHHsI cmepeomuna BO BIIOKESHHOM ciiicke Stereotype HyxHO BbiOpaTh cTpoky Business Use Case.
Jlnst noGaBiIeHust TeKCTa JOKyMEHTaliK B cexiio Documentation crnenyer BBectu TekcT: "OCHOBHOM 6apuanm
ucnonv3oeanus IS pazpabdbarteiBaeMoil Moaesn 6ankomara" u Haxats kHonky Apply (Tlpumennts) nnn OK. Tlocie

U3MEHEHHMS JIaHHBIX CBOWCTB 6APUAHMA UCNOAb308AHUsL OKHO CHICIU(HUKAIMK €r0 CBOMCTB Oy/IeT BBITIISIACTh CIEIYIOIIAM
o0pazom (puc. 3.7).



B Use Case Specificatior 7 x]

General | Diagramsl Helationsl Files |

MHame: Io kpEAMTHON kapTouke  Package: Use Caze Wiew
Stereatype: IBusiness UseCase  w l
Fank: I [ Abstract

Documentation:

OecHoBHOE BAPWaHT WCNOAB3S0EAHKMA 409 — |
PaSpataTEIEAEHON MOAE MM BaHKOMAETS

[ |

Cancel | Apply Browse vl Help |

Puc. 3.7. InanoroBoe oKHO crienu(puKaIlui CBONCTB BApHAHTA UCITIOIb30BaHUsl CHATHE HATMYHBIX 110 KPSIUTHON KapTOUKe
JlobaBieHMe acCOMALNN

st nobaBiIeHUs accoyuayuy MEXay aKTEpOM M BADUAHTOM HCIIOJIb30BaHUS Ha MArpaMMy HY>KHO C IOMOIIBIO JIEBOM
KHOIIKM MBIIIH HAXATh Ha CIICIMAIbHOMN aHeIH HHCTPYMEHTOB KHOIKY ¢ H300pa)KeHHEM MUKTOIPAMMBI

HaINpaBJIeHHOHN accoyuayuu, OTIYCTUTD JIEBYIO KHOIKY MBIIIH, [IEIKHYTH JICBOM KHOIKOM MBIIIN Ha NU300paKEHNUH aKTepa
Ha JJMarpaMMe U OTIIYCTUTb €€ Ha U300paKEeHHUHU 8apUaHma Uucnoib3osanusi. B pedyiaprare 3TUX IeHCTBUIA Ha AUarpaMmme
MOSIBUTCS M300paKEeHUE accoyuayuu, COSTUHSIONICH akTepa ¢ BApHAHTOM HCIIONIb30BaHus (puc. 3.8).
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Puc. 3.8. /Ilnarpamma BapraHTOB HCIIOIB30BAHMS TTOCIE JOOABIEHHS Ha HEE HAMPABIEHHON acCOIUauu

IIpu HEOOXOIUMOCTH MOXKHO CAETATh HAMPABICHHYIO dCcoyuayuro HEHAPABICHHOM, IS YeT0 CIIEAYET BOCIIOIBE30BaThCS
JTUAJIOTOBBIM OKHOM CBOMCTB accoyuayuu. OTKPBITh 3TO OKHO MOXHO, HAPUMED, ABOWHBIM IIETIKOM Ha H300paKeHUH
JMHWHN dccoyuayuy Ha uarpaMme, mociie 4ero yopars otMeTky ctpoku Beibopa Navigable (Hasueayus) va Bkianke Role
A Detail ([IeranbHble CBOWCTBA KOHIICBON TOUKH accoyuayuu A).

JloGaBrieHre OTHONICHHUS 3aBUCUMOCTH 1 PEAaKTHPOBAHHUE €r0 CBOHCTB

Jist moOaBNeHUs] OTHOIIEHUST 3aBUCHMOCTH MEXAY ABYMS BapHaHTaMH HCIIOJIb30BAHMS Ha JUarpaMMmy HE0OXOIMMO
MIPEIBAPUTEIFHO PACCMOTPEHHBIM BBIIIE CIIOCOOOM JTI00aBUTh BTOPOH 6apuanm ucnoavsosanus ¢ nmeHneM [Iposepka [TMH-
koxa. [Tocie 3Toro ¢ TOMOIIBIO JICBOW KHOITKH MBIIIH HAXKATh KHOIKY C H300pa)KEHUEM ITHKTOTPAMMEBI 3aBHCHMOCTH Ha
CIIeIMAbHON TTaHeIT! HHCTPYMEHTOB, OTITYCTUTH JIEBYIO KHOIKY MBIIIH, EIKHYTh JICBOH KHOITKOW MBIIIN Ha
n300pakeHnn sapuanma ucnoasvsosanus CHATHE HATMIHBIX M0 KPEIUTHON KapTOUKE U OTITYCTUTH €€ Ha

u3o0pakeHnu sapuanma ucnoavsosanus [Iposepka [IMH-koxa. B pesynprare 3THX NSHCTBUI HA UArpaMME MOSIBUTCS
n300pakeHHEe OTHOLIEHHUS 3aBUCUMOCTH, KOTOPOE COEIMHSIET J1Ba BEIOPAHHBIX 8ApUAHMA UCHOIb308ANUSL.

TTockonbky sapuanm ucnoavzosanus Iposepka [TMH-ko1a BRITONHAETCS BCETAA, IS JOOABICHHOTO OTHOIICHUS
3aBUCHMOCTH JOTOJIHUTEIILHO CIEIYET yKa3aTh TEKCTOBBIN cmepeomun <<include>>. BbIMOIHUTEL 3TO MOXKHO yXKe
H3BECTHBIM CITIOCOOOM C IOMOIIBIO TUATIOTOBOTO OKHA CIIEU(UKAIIMKA CBOWCTB 3TOTO OTHOLICHHS U BRIOOpA
HY>KHOTO cmepeomuna U3 MPeasaraéMoro Crmcka.



Tocre 3ajanus Uit JaHHOTO OTHOIICHUS 3a6ucumocmu cmepeomuna <<include>> Tekct 3Toro cmepeomuna B yrioBbix
CKOOKax MOSIBUTCS PSJIOM C H300paKEHUEM ITyHKTUPHOM JTMHUH 3aBHCUMOCTH, CBS3BIBAIOIICH COOTBETCTBYIOIINEC BAPUAHTEI
ucnonb3oBanus (puc. 3.9). C uenslo Jydiield BU3yalu3aliy JHarpaMMbl TEKCTOBYIO 00J1aCTh cmepeomuna MOXKHO
MIEPEMECTUTH B HY)KHOE Mecmo AAATrPaMMBbl. BEITTIOTHUTE 3TO MOYHO C IMTOMOIIBIO OOIIEro crioco6a nepeMenieHAs
rpadUIecKuX JIEMEHTOB MOJIEIH, KOTOPBIA OBUT PACCMOTpPEH paHee B ATOH JICKIIMH IPUMEHHUTENBHO K akTepy KimeHnT
bankomara.
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Puc. 3.9. /luarpaMmMa BapHaHTOB MCIIOJIb30BAHHUS TIOCIIC JOOABICHUS HA HEC OTHOIICHUS 3aBHCUMOCTH

AHaoru4HEIM 00pa30M MOTYT OBITH TOOABJICHBI HA TUATPaMMy BapHaHTOB UCIIONB30BAHISI OTHOIICHHS 3aBHCUMOCTH CO
crepeotunioM <<extend>>, KOTOpPbIC PUMEHSIOTCS JIJIsI MOICITUPOBAHUSI UCKIFOUCHH MTPU BBITOJIHCHUH
OTZCIBHBIX 6aPUAHINOE UCNOAb306AHU.

OxoHYaTeIIbHOE MOCTPOCHHUC AUArpaMMbl BAPpUAHTOB UCIIOJIb30BaHUA

K otnensHOMY sapuanmy ucnonw306anis MOKHO T0OABUTh TEKCTOBBIH (paiin C OMUCAHUEM CLICHApHS €T0 BBINOIHEHUs. J{s
9TOT0 HEOOXOANMO BBIICIUTD 3TOT BAPUAHIN UCNOIL306AHUSA B Opay3epe NMPOEKTa U BHIIIOJIHUTD OTNIEPALHIO

KoHTeKcTHOE merto: New>File (HoBwlit>®@aiin). B pesynpraTe 3TOr0 OyIeT BHI3BAHO CTAHAAPTHOE OKHO OTKPHITHS (ailiia, B
KOTOPOM HEOO0XOIMMO 33aTh UM IIPEABAPUTEIILHO CO3/IaHHOTO C TOMOIIBIO O()MCHON IPOrpaMMBI

MS Word no6asisiemoro daiina. [Tocie Haxatust KHOIKH OTKPBITH MTUKTOrPaMMa T00aBICHHOTO (haiiia MoSBUTCS B
Opaysepe IPOeKTa HHXKE COOTBETCTBYIOIIETO 8apuanma uchoab308anus. B mocnenyromeM MO>KHO BEPHYTHCS K
pelaKTHpOBaHUIO 3TOTo (haiiyia crieHapus, BBIIOIHUB 060UHOU WeayoK Ha 3TOoN nukTorpamme. [1pu aToMm ¢hailn cuenapus
OyJeT OTKPBIT B COOTBETCTBYIOIIEM IPHIIOKEHHUH - B TEKCTOBOM npoueccope MS Word.

JIJ'IH OKOHYATCJIbHOTO MMOCTPOCHU JUArpaMMbl eapuarnma ucnoib306anus 1jis paCCManHBaeMOﬁ MOJCIIN baHkoMara
CJICAYCT BBINIOJHUTD CJICAYIOIINEC HeﬁCTBHﬂZ

1. Jlo6aBuTh akrepa ¢ uMeHeM BaHK, 1i1s KoToporo BeIOpath crepeotun Service ( Cepsuc ), 03HaYaIOMINI, 4TO
0GaHKOMAT UCIIOIb3YeT HEKOTOPbIe yeiyru baHka B kauecTBe cepgucad.

2. Ho6aButs sapuanm ucnonvzosanus IloaydueHne crpaBKy O COCTOSHUM CUYETA, ISt KOTOPOTO

BBIOpaTh cmepeomun Business Use Case ( Busnec-eapuanm ucnonv306anus ).

3. Job6aButh gapuanm ucnoavb3osanuss bIOKMpoBaHUE KPEAUTHON KapTOUYKH.

4, Jlo6aBUThH HaNpaBICHHYIO accoyuayuio ot busnec-akmepa Knnenr bankomara k sapuanmy

ucnonvzoearus IorydeHre CpaBKU O COCTOSHHUH CUETA.

5. Jlo6aBHTE HANIPABICHHYIO dccoyuayuto OT 8apuanma ucnoab3oeanus CHATHEC HATMIHBIX 10 KPETUTHOM
KapTouKe K cepsucy baHk.

6. Jlo6aBuTh HAIIPAaBICHHYIO accoyuayuio OT 8apuanma ucnoav3osanus I1oaydeHne cripaBKi 0 COCTOSTHAN
cuera K cepsucy baHk.

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

8. Jlo6aBHTh OTHOIICHUE 3aBUCHMOCTH CO CTEPEOTHIIOM <<extend>>, HampaBJICHHOE OT apuaxHma
ucnonvsoeanusi bnokupoBaHue KpeIuTHON KapTOUKU K eapuanmy ucnoavzosanus Ilposepka [TMH-kona.

BrINOIHUTE 3TH IEHCTBUS NpEAIaracTcs YUTATEISIM CaMOCTOSTENbHO. [Ipy 3TOM omHoweH e 3aBUCUMOCTH CO
crepeoTnnoM <<extend>> Ha TaHHOHW IUarpamMMe O3HauaeT cienyouee. Bapuanm ucnonvsosanust bnokuposanue
KpPEIUTHOMN KapTOYKU OyIET BBIIOJIHATHCS TOJILKO B TOM CJIy4Yae, eCiid B pesynbrare nmposepku [IMH-kona Oyner
YCTaHOBJICHO, YTO COOTBETCTBYIOIIAsl KPSTUTHASL KAPTOUKA YTPAYCHA €€ BIIaJIC/IBLIEM HIIH NPU3HAHA HEJICHCTBUTEILHOM.
IMocTpoeHHas TakuM 00pa3soM Ouazpamma BapHAHTOB UCIIOIB30BaHMs OyIeT UMETh Ciieayromuii Bu (puc. 3.10).
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Puc. 3.10. OxoHuaTeNbHBIN BUJ JHarpaMMbl BAPHAHTOB MCIIOJIB30BaHUs IS pa3padaTbiBaeMOl Mo/ies i 0aHKOMAaTOB

HaHOMHI/IM, qTo duaepaMMa BAapHUAHTOB UCIIOJIb30BAaHUS ABJIACTCS BBICOKOYPOBHEBBIM KOHICIITYAJIbHBIM IPCACTABJICHUCM
MOA€CIH, TO3TOMY OHA HE JOJIKHA COACPKATH CIIMIIKOM MHOTI'O 8apUaAHmoOe6 UCNO1b306AHUA U AKTEPOB. B MOCICAYIOIIEM
TIOCTPOCHHAs ()uaepafwua MOYET OBITh U3MEHEHA IOCPEACTBOM I[OGaBJ'IeHI/IH HOBBIX 3JIECMEHTOB, TAKUX KaK BaApHUAHTBI
HCIOJIb30BaHUA U aKTCPbI, UJIN UX YAAJICHHUA.

Jnst ynaneHus i000ro rpagyeckoro 3JeMeHTa ¢ AUarpaMMBI €ro ClIeyeT BhIIEIUTh Ha JUarpaMMe U HaaTh

knaBuinry Delete Ha kimaBuarype. [Ipu 3TOM BBIZCICHHBIN 3JIEMEHT OYAET YAAJICH C aKTHBHOM JTHArPaMMbI, HO HE U3 MOJICIIH.
Jlnst yianeHus 3JieMeHTa He TOJIBKO U3 JJHarpaMMbl, HO U U3 MOJIEJIH MPOEKTa HEOOXOANMO BBIICIHUTD YAAISIEMbIH DIEMEHT
Ha JUarpaMMe U BOCIIOJIb30BaThCs ornepaiuei rmasuoro mento Edit>Delete from Model (Penaktuposanue>Y nanuth u3
Mojenn). st 3To#t ke HeH CIyKUT KoMOuHaIusl KiaBui opictporo gocryna: Ctri+D.

[Ipu paboTe ¢ OTHOLICHUSIMU Ha AWarpaMMe BapHaHTOB HCIOJIB30BAHHUS CIICIyeT HIOMHHUTh O Ha3HAUYCHUH
COOTBETCTBYIOIUX OTHOIICHHUH B HOTalMH s3bika UML. Peub uner o ToM, 4TO ecJii AJIst ABYX DJIEMEHTOB BEIOPAHHBIA BH
OTHOILEHHS HE SIBIICTCS JOMTYCTUMBIM, TO B OOJNBIIMHCTBE ciiydaeB npozpamma |BM Rational Rose 2003 coobmut 00 3TOM
pa3paboTYHKy, U COOTBETCTBYIOLIAS IUHUA 6431 He OyeT NoOaBIeHa Ha JUarpaMMmy.

INocne okoHYaHMs ceaHca pabOTHI HaJl IPOSKTOM BBITIOJHEHHYO paboTy HEOOXOJMMO COXPAHHUT B (haiiie mpoekra ¢
pacuipenuem ".MDL". Dto MoxHO caenats yepes menio File>Save (@ain>Coxpanuts) unu File>Save

ASs (Daiin>Coxpanuts Kak). [Ipu 3ToM BCs ungopmayus o MpoeKTe, BKIKOYAst JUarpaMMBbl M CIIENU(DHUKAIMH 3JIEMEHTOB,
OyZeT coxpaHeHa B OJJHOM (aiiie.

J'Ia6opaTopHa>1 pa60Ta 15. Pa3D360TKa JIHarpaMMEbl KJIACCOB M PEIAKTUPOBAHUE UX CBOWCTB

OcobenHocTH pa3paboTku AuarpamMM kiaccos B cpene IBM Rational Rose 2003

Jluazpamma knaccos SIBIAETCS OCHOBHBIM JIOTHYSCKUM MPEICTABICHHEM MOJCIH U COACPIKUT IECTAIBHYI0 HHPOPMAITHIO O
BHYTPEHHEM YCTPOMCTBE 0OBEKTHO-OPHEHTUPOBAHHOM MIPOTPAMMHOM CHCTEMBI MIIH, HCIIOIB3YsI COBPEMEHHYIO
TEPMHHOJIOTHIO, 00 apXUTEKTYpE MPOrPaMMHON CUCTEMbI. AKTUBU3UPOBATh pPadoyece OKHO AUATPAMMEI KIdCCO8 MOXKHO
HECKOJBKUMHU CIIOCOOAMHU:

° OKHO JJHarpaMMbl KIdCCO8 TIOSIBISIETCS 110 YMOJIYaHHIO B paboueM OKHE TUarpaMMbl [IOCIIe CO3/IaHHsI HOBOTO
MPOEKTA;
° LIENKHYTh Ha KHOMKE C M300paXCHUEM JIMArpaMMBbl KIACCO8 HA CIAHOAPMHOU NAHENU UHCIPYMEHMOE;



° packpbITh Joruueckoe npeacrasnenue (Logical View) B Opaysepe npoekrta U ABaXIbI LIETKHYTh Ha
nukrorpamme Main (I'naBhas);

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

IIpu 3TOM NOSIBISIETCSI HOBOE OKHO C YUCTBIM padoyuM Ucmom AAATPAMMBI K1aACCo6 U CTIelIMAlIbHAS NAHeb
UHCIMPYMEHmMOG, COEPKaIlasi KHOIKH C H300pakeHHEeM rpadMuecKuX MPUMHUTHBOB, HEOOXOANMBIX AT Pa3pabOTKH
IarpaMmsl kiaccos (Tabm. 4.1). HasHaueHne OTAenbHBIX KHOMIOK MTaHETH MOXKHO y3HATh TAK)Ke M3 BCIUTBIBAIOIINX
MOJCKa30K.

Tabnmma 4.1. HasHaueHne KHOIIOK CIICIHAIbHOMN IMaHeId HHCTPYMEHTOB JUIS AHarpaMMBI KJIACCOB

I'padpuueckoe BcenubiBaomas
Ha3HavyeHHne KHONKHU
u3o0paxeHue NMOJICKa3Ka
le Selection Tool IpeBpamtaet u306pakeHne Kypcopa B GOpMY CTPEITKH JJIst
HOCIICYIOLIETO BEIJCICHHS SJIEMEHTOB Ha TUarpaMme
AR Text Box JlobaBisieT Ha TUarpaMMy TEKCTOBYIO 00JIacTh
= Note Jlo6apnseT Ha [uarpaMMy puMedaHue
Anchor Note to Item JobapnseT Ha TUarpaMMy CBSI3b IMIPUMEYAHUSI C COOTBETCTBYIOIIIM
< rpagU4ecKUM IJIEMEHTOM JHarpaMMbl
= Class JobaBnseT Ha TUarpaMMy Kiacc
o Interface JlobaBisieT HA TUarpaMMmy uxmepgetic
r Unidirectional Association o6aBisieT Ha quarpaMMy HaIIPaBICHHYIO dCCOYUAYUIO
== Association Class Jlo6aBisieT Ha qUarpaMMy acCoyuayuIo Kiace
= Package JobaBnsieT Ha duazpammy naxkem
E Dependency or Instantiates [To6aBiseT Ha qUarpaMMy OTHOIIEHHUE 3aBUCHMOCTH
4 Generalization JobasisieT Ha qUarpaMMy OTHOIIEHHE 0000IIeH s
& Realize JoGapmsieT Ha AMarpaMMy OTHOILLICHHE peaiu3aluu

Ha criertmansHON maHe M HHCTPYMEHTOB 110 YMOJTYAHHIO TPUCYTCTBYET TOIBKO YacTh IMUKTOTPAMM 3JIEMEHTOB, KOTOPHIE
MOTYT OBITh HCIIOJIb30BAHbI JJISl TIOCTPOEHUSI IMArPaMMBl Kiaccog. J]00aBUTh KHOIIKH C IIMKTOTpPaMMaMH APYTHX
rpadUIecKux JIEMEHTOB TaKUX KaK, HAllpUMep, OTHOIIEHHS arperaiii U KOMITO3UINH, wabioH, Kidacc Ou3Hec-
CYITHOCTb, YNPASAAOWUL K1ACC, WK YIAIATh HEHY>KHBIE KHOITKA MOXXHO C TTOMOIIIBI0 HACTPOHKY CIIEIIMAIbHOM IMaHeIn
HHCTPYMEHTOB. COOTBETCTBYIOIIEE OUAI02080€ OKHO HACTPOUKHU CTIIEIHAIBHON aHETH HHCTPYMEHTOB JIJIS

JMarpaMMBbl KIdCCO8 MOXKHO BBI3BATh aHAJIOTUYHO JIPYTUM HMaHEIsIM C

MOMOILBIO Onepayuu KOHTEKCTHOro Mmernto Customize (HacTpoiika) npu NO3MLHMOHUPOBAHUH Kypcopa Ha ClieHUaIbHOI
MTaHEeJI HHCTPYMEHTOB.

I[OGaBJIeHI/IC KJlacCa Ha ArarpaMmy KjIacCoB U PCAAKTUPOBAHUE €TO CBOICTB

st nobGaBieHus Kiacca Ha IHATPAMMY KIACCO8 HY)KHO C IIOMOLIBIO JIGBOW KHOIKH MBIIIH HaXKaTh KHOTMKY C
H300payKeHUEM MUKTOIPaMMBI K/1dCCd Ha CTICIIHANIBHOM [aHEIH HHCTPYMEHTOB, OTITYCTUTH JIEBYIO KHOIIKY MBIIIH 1
LICJIKHYTB JICBOI KHOMKOM MBILIN HA CBOOOJHOM MecTe pabouero JikucTa nuarpamMmbl. Ha quarpamme mosiBUTCSE
n300paxeHHe K1acca ¢ MapKepaMi U3MEHEHHS €r0 TeOMETPUYCCKUX PAa3MEPOB U MPEIOKEHHBIM CPEAOH IMEHEM T10
ymoryanmo NewClass.



[Iponomxkast pazpaboTKy Mozean OaHKOMaTa B Ka4eCTBE CKBO3HOTO IPUMeEpa IPOEKTa, MOCTPOUM JUISl STOH MOJIEITN
CIIEAYIONIYI0 KAHOHUYECKYIO AnarpaMmy - auarpammy xiaccos. C 3Toi 1enblo clielyeT H3MEHNUTh NPEAI0KeHHOE 110
YMOJTYaHHIO UMs quarpamMel Main va Jluarpamma kraccos ATM, a uMsi [0OaBICHHOTO Ha TUArPaMMy K1accd -

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

[NockonbKy pa3zpabarsiBacMasi MOJIeNIb OaHKOMAaTa Ha HadaJIbHBIX 3Tamax padoThI Ha/l IPOEKTOM HCIIONIB3YETCS IS aHAIN3a
o0l11eit apXUTEKTYpBI IPOEKTa U COTJIACOBAHMUS €€ C Pa3IMYHBIMU YUYaCTHHUKaMu pabodell rpyIIibl, UMEHa KAdcco8, UX
aTpuOYTOB U OTlepalyii [uIsl OOBIIEH HATISAHOCTH U TOHUMAHHS 33/1al0TCSI HAa PYCCKOM S3BIKE ¢ TpodenamMu 1
3aMUCBIBAIOTCS CHMBOJIAMH KHPHUIUTULBL. B nocnenyromem no Mepe BBIIONHEHHS MIPOEKTA U Pealn3aliid MOAEIH Ha
HEKOTOPOM $I3bIKE TIPOrPaMMHUPOBAHHS, IMEHA COOTBETCTBYIOIINX K1ACCO8, aTPUOYTOB M ONepanuii JOJKHBI OBITh
mpeoOpa3oBaHbl B CHMBOJIBI JJATHHUIBL. [IpH 3TOM MMEHA 3THX 3JIEMEHTOB MOJAETH JOJDKHBI OBITh 3allMCcaHbl 0e3 PoOeIIoB.
B KoHTeKkcTe ynpaBisieMoil MOJIENbIO apXUTEKTYPHI MEPBYIO MOAET €Ille Ha3hIBAlOT HE3aBUCUMOMN OT TIAT(GOPMBI
peanm3aiyy, a BTOPYIO - 3aBUCHMOM OT IUTAT(GOPMBI peaTi3aiim.

st knacca Tpanzakuus bankomara MOXKHO YTOUHUTB €0 Ha3HAUYEHHE B MOJIEIH C IIOMOIIBIO YKa3aHUs CTEPEeoTHa u
MOSICHUTEJILHOTO TeKkcTa B popme goxkymenTanuu. C 3TOH IeIbI0 TBOMHBIM MISTYKOM JICBOW KHOIIKOM MBIIITH Ha
M300pakeHIH ATOTO Kiacca Ha JUarpaMMe WK B Opay3epe MPoeKTa CIeAyeT OTKPHITh 0uaio2080e OKHO CTIeI(pUKanu
CBOHCTB 3T0TO KNacca (puc. 4.2) u Ha Biajake General (O61ue) BEIOpATh U3 BIOKEHHOTO

criucka Stereotype crepeotun entity (CyniHoCTb).
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Puc. 4.2. /InanoroBoe 0KHO crienu(pUKaIIK CBOWCTB Kinacca Tpanzakuns bankoMara rmpu BEIOOpE U3 BIOKEHHOTO CITHCKA
cTepeoTHIa entity

Bri0op 1aHHOTO CTEpeoTHNa 03HAYAET, YTO COOTBETCTBYIOIIUH KIacc PpeAHA3HAYCH sl XpaHEHHUsT MH)OPMALIH, KOTOpast
JOJKHA COXPAHSTHCS B CHCTEME TI0CIIE YHUUTOKEHH 00BEKTOB IaHHOTO Kiaacca. Jlanee B CEeKIMI0 TOKYMEHTalu!
JAHHOTO KIACca MOYKHO BBECTH MOACHSIOMIMN TeKCT: "Mcrnonb3yercst 1uist coXpaHEHUs] HHPOPMAIIMH O BBIOJIHEHHbBIX
OaHKOMaTOM TpaH3akuusx" u HaxaTh KHOTKY APpPly i OK, 4ToObI COXPaHHUTH PE3yJIbTaThl PEAAKTHPOBAHUS CBOWCTB



BBIOpaHHOTO K1acca. [locie Ha3HAYUCHHS CTepeoTUna kinaccy 7panzaxyus OaHKOMAaTa TEKCT JAHHOTO CTEPEOTHUIIA B YTIIOBBIX
CKOOKax MOSIBUTCS BBILIC MMEHH JaHHOTO K1acca (puc. 4.3).
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Puc. 4.3. /fuarpamma KJ1acCoB MOJIesid OaHKOMAaTa Mocje BeIOOpa crepeoTriia st kiacca Tpansakius bankomara

Jnst OTHeNBHOTO KIacca MOXKHO YTOYHHUTB TAKKe U JPYTHE ero CBOMCTBA, JOCTYIHEIC Ul peJaKTHPOBAaHUS Ha

Bkiazke Detail (ITonpo6HO) okHa crienuUKaIUH CBOMCTB 3TOTO Kiacca. Hampumep, Ha 3TO# BKIIAJIKE C TIOMOIIHIO
Bioxentoro cmcka Multiplicity (Kpamnocms) MOXKHO 3a1aTh KOTHYECTBO OOBEKTOB HIIH 3K3EMILIIPOB JaHHOTO KIACCd,
JUIsl 4eTo clielyeT BRIOpaTh CTPOKY ¢ OykBoOil n. JlaHHOE 3rauenue 03HAYAET, 4TO Y Kiacca Tpansakyusi GaHKOMAaTa MOXKET
OBITH JTI000E KOHEYHOE YHCIIO dK3eMILIApOB (puc. 4.4). [1one BBona ¢ umeHeM Space ([Ipocmpancmeo) CIyKuT s
yKa3zaHHs 00beMa abCOFOTHOM WITH OTHOCUTENBHOM ITaMsTH, KOTOpasi TpeOyeTcs, o OLieHKe pa3paboTymKa, s
peanu3aiy Kaxa0ro 00beKTa TaHHOTO kiacca. [I[pUMEHHTENBHO K PACCMAaTPHUBAEMOM MOJICITH 3TO 10/1€ MOYKHO OCTaBUTh
IIyCTBIM.
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Puc. 4.4. JInanoroBoe okHO cnenuduKaiuy cBoicTB kinacca Tpanzaknus bankomara, oTkpbIToe Ha BKianke Detail
(IToxpo6HO)

Jlasee MOXKHO 337aTh yCcmouuu80Ccmy Kiaccos B rpyme Beioopa Persistence. IIpu 3ToM BeIOOp

cBoiictBa Persistent (Ycroitunsslit) o3Havaer, 4to uxHgpopmayuss 06 00bEKTaX TAHHOTO KIdcca NOIDKHA OBITh COXpaHeHA B
cucreme. Beibop cBoiicTBa Transient (BpemeHHbIit) 03HaYaeT, YTO HET HEOOXOAUMOCTU COXPAHITH HHPOPMAIUIO 00
00beKTax JAaHHOTO KIACCd B CUCTEME MOCIIe 3aBeplleH st paboThl IPOrPaMMHOTO MpuiioKeHus. [I[pUMEeHUTENBHO K
paccmarpuBaeMoii MOJIENH ciieyeT BeIOpath cBoiicTBO Persistent.

B rpymnme Beioopa Concurrency (ITapamienbHOCTb) MOXHO CIICHU(PHUIIMPOBATH YCIOBHS HA BO3MOYKHOCTh Pean3allui
00BEKTOB JAHHOTO KIACCA B TAPAIIIETHHBIX OTOKAX yIpaBieHus. s BbiOopa MOTYT OBITh HCIOIB30BAHBI CIEAYIOIIHE
CBOMCTBA:



° Sequential (ITociegoBaTesbHbIH) - CBOHCTBO IO YMOIYAaHHIO, KOTOPOE O3HAYAET, YTO OOBEKTHI K1acca OyayT
BECTH ce0st HOPMAJILHO TOJILKO TP HAJIMYUH OJHOTO IIOTOKA YIPABIICHUS, T. €. COOTBETCTBYIOIINE ONEPaii OOBEKTOB
JOJDKHBI BBITIOJTHATBCS TIOCIIEA0BATENBHO. B TO ke BpeMs Ipy HaJIMYUK HECKOJIBKUX ITOTOKOB YIPABJICHHS CTAOHIEHOE
HOBEJICHIE OOBEKTOB Kiacca He TapaHTHPYETCSL.

) Guarded (be3omacHslii) - 03HAYAET, YTO MPU HATMIHU HECKOJIBKUX MOTOKOB YIPaBICHUS 00BEKTHI Kiacca OyayT
BECTH ce0st 0)KHUAAEMBIM OT HUX 00pa3oM. [y 3Toro 00BEKTHl B Pa3INYHbIX OTOKAX JOJDKHBI B3aUMOJCHCTBOBATE IPYT €
JIPYTOM ULl TOTO, YTOOBI TapaHTHPOBATH OTCYTCTBHE KOH(IIMKTA MEKTY HUMH.

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

° Synchronous (CHHXpOHHBII) - 03HaYaeT, YT0 0OBEKTHI Kidcca OYAYT BeCTH cebsl 03KHUIAEMbIM OT HUX 00pa3oM
IPY HAJIMYUH HECKOJIBKUX MTOTOKOB ynpasieHus. [Ipu 3ToM HeT He0OX0JUMOCTH BO B3aUMOJCHCTBIH OOBEKTOB B
Pa3IHYHBIX IOTOKAX YIPABJICHHS, IOCKOJIBKY OOBEKTHI JAHHOTO KIdCCad MOTYT CAMOCTOSITENIBHO pa3periaTh BO3MOXKHBIE
KOH(IIUKTHL.

Jist Toro, 4ToOb! cienudUIMPOBaTh Kiacc KaK aOCTPaKTHBIN, T.€. He UMEIOIINI SK3EMIULIPOB, CIIEIyeT Ha 9TOH e BKIIaKe
BEICTAaBUTh ~OTMETKY B  cBoicTBe Abstract (AOctpakTHelil). [IpUMEHHTENBHO K paccMaTpuUBaeMOH — MOJENH
st knacca Tpansaxkyus GaHKOMaTa — cledyeT — BHIOpaTh  cBoiicTBa Persistent m Sequential, a  ormerky — mis
cBoiicta Abstract octaBUTh yCTOH.

CrietyeT 3aMeTHTb, YTO ULl IPEIOTBPALICHHS TOTePH HHPOPMALIUH O pa3padaThIBAEMOH MOJICIH U Pe3yIbTaTOB
PEOAaKTHPOBAHHS CBOWCTB €€ rpa)MIeCKHX dJIEMEHTOB HEOOXOJUMO MTEPHOANYECKU COXPAHSITH MOJIEb BO BHELIHEM (aidie.
JUi1st 3TOTO ClieyeT BBIMOIHUTD ONePAIHio riaBHOTO Mento: File>Save (@aiin>CoxpaHnuTh) WM HAXKAaTh KOMOWHAIHIO
kinaBunr: Ctrl+S. [l 3Tol e Ienn CIy>KUT COOTBETCTBYIOIIAs KHOIIKA HAa CIMAHOAPMHOU NAHeAU UHCIPYMeHmog (CM.
Tabm. 1.1).

CTCpeOTI/IHLI KJIaCCOB 1 HUX rpa(bw{ecxoe peaACTaBJICHUC

Ha paspabatbiBaemoii quarpaMme x/id@ccos BbIOpaH TEKCTOBBIH CIIOCO0 H300paXKeHUs CTEPEOTHIIOB KIdCCO8, TIPH KOTOPOM
CTEPEOTHII 3aIIMCHIBACTCS B YIIIOBBIX KaBBIYKAX BBIIIE HIMEHH COOTBETCTBYIOLIETO Kiacca. [Ipoepamma IBM Rational Rose
2003 rmo3BouIsieT aNbTEPHATHBHO IPEICTABIATH CTEPEOTUIIBI B (POpME CIIEIHANbHBIX ITpadruuecknx n3o00paskeHnH (Kak B
Opaysepe mpoekTa) Wik B (opMe HeOOIBIINX AEKOPATUBHBIX 3HAYKOB B BEPXHEH CEKIMU NPSIMOYTOJIbHUKA KIdcca Ha
Jrarpamme, a Tak’ke BOOOIIe 0TKA3aThCs OT U300paskeHHsI CTEPEOTHIIOB.

N3meHuTh n300paskeHre CTepEOTHIIa A1l OTACIBHOTO Kidcca MOXKHO, HallpUMep, ¢ TIOMOIIBIO OJJHOM M3 BIIOKCHHBIX
ormeparuii KOHTEKCTHOTO Mento. Options>Stereotype Display (ITapamerpsr>H300paxenue crepeoTnmia). B kauectse
puMepa MOXHO NPeJICTaBUTh n3obpaxeHue kiacca Tpansakuus bankomara B popMme crienmanbHOi rpaduueckon
MUKTOrpamMMbl crepeoTrna. C 3TOMH IeIbI0 CIICAYET BIMOJIHUTD ONEpaIlnio KOHTEKCTHOTO Mento: Options>Stereotype
Display>Icon (ITapamerpsr>H300paxenue crepeotuna>IIukrorpamma). CooTBeTcTBYIOLICE rpaduueckoe H300pakeHue
crepeotuna <<entity>> ms xracca Tpanszakuust bankomara B popme MUKTOrpaMMbl OYAET UMETh CIAEIYIONINi Bu (pUcC.
4.5, a).

Jliist cpaBHEHHMST MOKHO BBIOpaTh n300paxenue kracca Tpansakiuus bankomara B popMe 1eKOPaTHBHOTO Ipaduueckoro
crepeotrna. C 3TOH LENbIO BBIIOIHAM OIIEpaLlii0 KOHTEKCTHOTO Menio: Options>Stereotype

Display>Decoration (ITapamerpsr>H300paxenue crepeotuna>/lexoparus). CooTBeTCTBYyIOIIEE Tpaduueckoe
n3obpaxeHue crepeorumna <<entity>> mus kracca Tpauzakuust bankomara B popme gexopaiuu OyaeT UMETh CIeAYIOInit
BuJ (puc. 4.5, 6).

@,

TpaHzakyMA BaHkomaTa

TpaHzakyMA BaHkomaTa

Puc. 4.5. I'paduueckne criocoOb! n300pakeHns cTepeoTrna <<entity>> mns kiaacca Tpanzakuus bankomara

M3MeHuTh n300paskeHre CTEPEOTUIIOB OJJHOBPEMEHHO JIJIsl HECKOJBKUX KIACCO8 TUArPAMMBI MOYKHO C ITOMOIIBIO OJTHOW 13
BJIOXKEHHBIX OTIepalyii ri1aBHOTO Menio: Format>Stereotype Display (®@opmar>H306paxenue crepeoTunon). B atom
ciyyae HeOOXOIMMO BBIICIIUTH BCE KJIACChl MOJICIIN B OKHE IMarpaMMBbl KIacco Win B Opay3epe npoexTa. Jist BolieneHus
IPYIIIIBI KIACCO8 HA TUarpaMMe Win B Opay3epe MpoeKTa ClieayeT, yaepkuBas Haxatoi kinasuury Ctrl wim Shift na
KJIaBHATYyPE, TOCIICIOBATEIBHO MICIKATh HAa MX H300PaKCHUH JICBOW KHOIKOW MBIIIIH.



Boiienutsb Bce rpaduuecKue 3JIEMEHThI Ha JUarpaMMe KIdCCos, TAKKe Kak U Ha JIF000 Ipyroil iuarpaMme MOJIENH, MOXKHO
C TIOMOIIBIO BHIMOJHEHUs onepayuu raaBaoro menio: Edit>Select All (PenaktupoBatue™>BoiIeauTh Bce) UK C TIOMOIIBIO
komOunarmu kiasuin Ctrl+A. Crneyer 0OTMETUTh, 4TO BBIOODP TOTO WIIM HHOTO crioco6a n300pakeHus

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

[Iponomxast pazpaboTky Mojenn OaHKOMarTa, 100aBUM Ha JuarpaMMy BTOpoii kiacc ¢ umeneM Kontpomiep bankomara,
IJISL KOTOPOTO B OKHE CreHU(UKAIMU CBOWCTB BeIOepeM cTepeotun control ( ynpasisiowuil kiacc ), a B Ka4ecTse
JOKYMEHTAIIH BBEJleM TeKCT: "Peanmu3yer oruky ¢GyHKIMOHHpoBaHU 6ankomara'. [Tpu aToM atpuOyTHI U onepayuu 'y
JaHHOTO Kiacca OyayT oTcyTcTBOBaTh. COOTBETCTBYIONIMH ()parMEHT TUArPaMMBI KIdCCO8 TIOCIIe

nobasneHus ynpasisiowezo kiacca Konrposnep bankomara Oynet uMeTh ciaeayromuii Bug (puc. 4.6).
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Puc. 4.6. dparMeHT auarpaMMbl KJIaccoB MojeNu OaHKoMmara rocie jgobaBiieHus Ha Hee kiacca Kontponep bankomara

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

[Hanee cnenyer nodasuts kracc ¢ umeneM [Kontposnep banka, 1uist koToporo BeIOpath

crepeotun Interface ( Humepdgeiic ), o3navaroriuii, uto OGaHKOMAT TOJIL3Y€ETCs yeiayramu banka npu 06paboTKe CBOUX
TpaH3aKIHid. 3aMeTHM, UTO MEePBOI OYKBOW B MIMEHHU 3TOTO KIacca ABIsSETCs aHrauiickoe "I", KoTopoe CIIy>KHUT B

si3pike UML muist ykazanust unmepgetica. CooTBETCTBYIOIIMH (parMeHT JUarpaMMBbl K1dccog Tociie T00aBIeHus Ha
Hee kraccog Y cTpoicTBo uTeHust kaprouky u IKonrposutep banka 6yzner nmers cienyromuii Bua (puc. 4.7).
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Puc. 4.7. ®parMeHT auarpaMMbl KJIacCOB MOAEN OaHKOMara rocie 100aBJIeHHs Ha Hee KJIacCOB Y CTPOMCTBO YTEHUS
kapTtouku U Konrponep bankomara

IIpaxkTudeckue AeHCTBUA MO JOOABICHUIO aTPUOYTOB U ONEpaIMi K1dcco8, PeAAKTUPOBAHHIO X CBOMCTB, 10 100aBICHUIO

OTHOIICHHUH B TIPOIIECCE MPOAODKEHHS Pa3pab0TKU TUArpaMMEbl K1dCco8 UL MOIETH OaHKOMAaTa, a TAK)KEe OKOHYATEITbHBIH
BUJI AMArpaMMBbl KIdccos JUis pa3padaTsiBaeMoii Mozienn OaHKomara OyAyT paCCMOTPEHBI B CICAYIOIINX JICKIHSX.

JIaboparopHas pabora 16. PazpaboTka 1uarpaMMBbl KOOIIEPALMU U PEAAKTUDOBAHUE CBOICTB €€ DJIIEMEHTOB.

Huacpamma koonepayuu SBISETCS PA3HOBUAHOCTBIO Juazpammvl 63aumodeticmeus, 1 B KOHTeKcTe si3bika UML onucbiBaet
JMHAMHYECKHUI acTeKT B3aUMOJICHCTBHS OOBEKTOB IIPU pea3aliy OTACIbHBIX BAPHAHTOB HCIIOIb30BaHus. O0mmune
PEKOMEHAALINH 710 TIOCTPOCHUIO JHarpaMMBbl Koonepayuu OB pacCMOTPEHHI B JIeKIuH 7 Kypca "OCHOBBI 06beKmHo-
opueHmuposanro2o modenuposanus B Hotaiuu UML". AkTuBU3upoBaTh pabouee OKHO AUArpaMMbl Koonepayuu B
nporpamme IBM Rational Rose 2003 M0OHO HECKOJIBKMMH CIIOCOOAMHU:

° [{enKkHyTh Ha KHOIKE C U300paAKEHUEM OUASPAMMbL 83AUMOOCCMEUsL HA CMAHOAPMHOU NAHEU UHCIMPYMEHMO8 U
BBIOpATh JJIsl IOCTPOCHHS HOBYIO IMArpaMMy Koonepayuu.

° BrinonHuTh onepanuio riaBHoro MeHto: Browse —* Interaction Diagram (bpay3sep —* Huarpamma
B3aUMO/ICHCTBUS) ¥ BBIOPATh ISl IOCTPOCHHS HOBYIO IUArpaMMy KOOnepayuu.

° BBINOHAT onepanuio KoTekcTHoro Merio: New ~— Collaboration

Diagram (Hosas ~" Jluarpamma koonepayuu) s TOTHEECKOT0 MPeICTABICHIS WTH IPE/ICTABICHHS BAPHAHTOB
UCIIONIb30BaHMs B Opay3epe MpoeKTa.

[Ipu 3TOM MOSIBNISIETCSI HOBOE OKHO C YHCTBIM pabouuM JUCHOM AAATPAMMBI Koonepayuu ¥ CTielIHaNbHast naHeis
UHCMPYMEHmo8, COAepIKalast KHOIIKU ¢ M300pakeHueM rpauueckux NIPUMHUTHBOB, HEOOXOIUMBIX A1 pa3paboTKH
auarpamMmsl koonepayuu (Tabi. 7.1). HazHadueHne OTAeNbHBIX KHOTIOK TAHETIH MOYKHO y3HAThH M3 BCIIBIBAIOIINX ITOJICKA30K.

Tabmuna 7.1. HazHaueHne KHOMOK crienMalbHOM MaHeNn HHCTPYMEHTOB IarpaMMbl Koonepayuu

I'paduueckoe BenubiBaromas
Ha3HayeHne KHONKHU
H300pakeHune MoJCKa3Ka
I Selection Tool [peBpamaet nzo0paxkeHne Kypcopa B GopMy CTPEIKH IS TOCIEAYIONIETO
BBIZICIICHHS JIEMEHTOB Ha THarpaMme
Text Box JloGagisieT Ha IUAarpaMMy TEKCTOBYIO O0JIacTh

AL ‘



= Note JobapnsieT Ha AUarpaMMy MpuMevaHue

Anchor Note to Item  J[oGaBisieT Ha qHarpamMMy c65136 TIPUMEUIAHHS C COOTBETCTBYOIIHM
& rpaduuecKUM 3JIEMEHTOM JAHArPaMMbl
= Object Jlo6GaBisieT Ha AUATpaMMy 00beKm

= Class Instance JobaprsieT Ha AUarpaMMy 3K3eMILBIp Kiacca

C

v Object Link Jlo6GaBisieT Ha AUArpaMMy C613b

0 Link To Self Jlo6GaBisieT Ha AUArpaMMy PepeKCUHyIO C653b

2 Link Message Jlo6aBisieT Ha c6513b TUATPAMMBI IPSIMOE CO0OUfeHUe
Y Reverse Link Message JTo0aBisieT Ha c3b AMArpaMMBbl 00paTHOE coobujerue
Y Data Token Jlo6aBisieT Ha ¢6513b TUArPAMMBI DJIEMEHT TPSIMOTO MOTOKA JTAHHBIX
y Reverse Data Token  Jlo0OaBisieT Ha ¢853b AMATPAMMBI JIEMEHT OOPATHOTO MOTOKA JaHHBIX

Ha crienanbpHO# nmaHeIn HHCTPYMEHTOB 710 YMOJIYaHUIO IPUCYTCTBYIOT PAKTHUECKU BCE KHONKH C MUKTOIpaMMaMu
3JIEMEHTOB, KOTOPBIE MOTYT OBITh UCIIOJIL30BAHBI [UISl IIOCTPOCHUS JarpaMMBbl. B TaHHOI JIeKnny B KauecTBe MpuMepa
paccMaTtpuBaeTcs MpoIece MOCTPOCHUS AUarpaMMbl Koonepayuu, KOTopast IpeICTaBIsAeT co00H peann3annio BapuaHTa
rcnonb3oBaHus CHIATHE HAJTHMYHBIX 110 KPEAUTHON KapTOUKe MPUMEHHUTENIBHO K pa3pabaThiBaeMOMY NMPOEKTY CHCTEMBI
ynpasieHus 6aHKOMaToM. B Mozenu manHas ouazpamma koonepayuu COOTBETCTBYET 3TOMY BapHAHTY UCIIOIB30BAHUS U
MOXET OBITh pa3MelIeHa B PEJICTaBICHUH BapuaHToB ucroib3oBanus ( Use Case View ). [Tocie akTHBH3aLUH HOBOMH
JMarpaMMBbl Koonepayuu OJHAM N3 OMMCAHHBIX BBIIIE CIIOCOOO0B ClIeAyeT B KaUecTBE MMEHH JaHHOM THarpaMMBbl 33/1aTh:
CHATHE HAIMYHBIX 710 KPEAUTHON KapTOUKe.

B obmem ciryuae pabota ¢ muarpaMMoil koonepayuu COCTOUT B T0OaBICHUN 00BEKTOB, C6A3ell U CO0OUjeHuUll, a TAKXKE
peoaKkTUPOBaHUU UX CBOMCTB. [Ipu 3TOM U3MEHEHMSI, BHOCUMBIE B JUArPAMMY KOOnepayuu, aBTOMaTUYECKH BHOCSITCS
B Juazpammy nociedos8amenbHOCH, 9T0 MOYKHO YBHUIICTh B TFOO0OH MOMEHT, aKTHBH3UPOBAB ITOCIICIHIO Ha)KaTHEM
KjaBumm <F5>,

Jlo6aBieHne 00bEKTa Ha AUArpaMMy KOOTIEpaIluy U PEIAKTUPOBAHHE €ETO CBOMCTB

J106aBUTh 0O6Bexm Ha UarpaMMy Koonepayuu MOXKHO CTaHIAPTHBIM 00pa3oM ¢ HOMOIIBIO COOTBETCTBYOLIEH KHOIKH Ha
CrHeLuanbHOM MaHeu HHCTpYMeHTOB. O/IHaKo, B Cllyyae HaIM4YKs IIOCTPOSHHOU paHee ouaepammyl Kiaccos, doiee
YA0OHBIM MPENCTABISETCS CeAYoNi crmoco0. B Opay3epe mpoekTa BeIIETUTh HEOOXOIUMBIN K1dcc U, YACPKUBAsS
Ha)KaTOW JIEBYIO KHOIIKY MBIIIH, IEPETALNTUTh H300paKeHHEe MUKTOrPaMMBI KJlacca u3 Opaysepa Ha

cBOOOJIHOE Mecmo paboyezo nucma TAATPAMMEI Koonepayuu. B pe3yibraTe STHX ISHCTBHIA Ha

JIarpaMMe Koonepayuu TOSBUTCS N300paXeHHUE 0Obekma ¢ UMEHEM KJlacca U MapKepaMy U3MEHEHUS €0 TeOMETPHUYCCKIX
pasmepos (puc. 7.1).
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Puc. 7.1. I[HarpaMMa KOOIICpanuu 1nocjie £[06aBJ'ICHI/I$I Ha Hee aHOHUMHOI'0 00BEKTa Klacca YCTPOﬁCTBO YTCHHUS KapTOYKHU

I1o yMOm4aHHIO KQXbIi 00aBIIsIeMblil 00bexm cauTaeTcsi aHOHUMHBIM. [Ipy HE0OXOAMMOCTH MOXKHO 33/1aTh COOCTBEHHOE
umst 06vexma, U1 4eTo ABOMHBIM IIETYKOM Ha N300pakeHUN 00bekma Ha TuarpaMMe Koonepayuu cieryeT
BBI3BATh QUAIO2080€ OKHO CBOMCTB 3TOT0 0Ovexkma (puc. 7.2).

Object Specification for Untitled - |

General I

MHarme: ||

Class: IHCTpOMCTBO UTEHMA KATONKMH ﬂ

Documentation:
=
=

— Persistence

~ Persistent " Shatic & Transient

[ Multiple instances

oK I Cancel | Apply | Erowsevl Help |

Puc. 7.2. /InanoroBoe oKHO celM(HKAINH CBOMHCTB 00BEKTA Kiacca Y CTPOWCTBO YTEHHS KAPTOUYKH

Kak BUIHO U3 PACCMOTPECHHUA 3TOI0 OKHA CBOI7[CTB, JIIA obvexkma BBI6paHHOFO KJj1acCa MO>KHO 3a/laBaTh: COOCTBEHHOE
nMs 061761(171(1, 0COOEHHOCTH €T0 peam3aii 1 MHOKECTBECHHOCTD OK3CMIIJIAPOB.

I'pynna cBoiicts Persistence (Ycmotiuusocms) npeanasHadena Juis creliuuKanuyd yCTOWYHBOCTH 00BEKTOB
COOTBETCTBYIOMIETO Kiacca. [Ipu atom ceoticmeo Persistent (Y cToiiunBelii) 03HaYaeT,

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

COOTBETCTBYIOIINN 00beKm XPAHUTCS B AMSTH KOMITBIOTEPA B TEUEHHE KOPOTKOTO BPEMEHH, HE0OXOJUMOTO TOJILKO IS
BBINIOJIHEHHS ero omnepaiuii. [[puMEeHUTENbHO K paccMaTpuBaeMoil 1uisl 0O0vexkma kinacca Y CTpoiCTBO YTeHHUS

KapTOYKH MOJISIIH Clie/yeT BhIOpaTh cBoiicTBO Persistent.

[Tpy HE0OXOIMMOCTH MOXKHO MPEACTABUTH 0Obekm B popme mynbmuobvexma. JIjist 3TOro cieayer BhIOpaTh OTMETKY

y ceoticmea Multiple instances (Heckosbko sk3emiuisipoB). OqHAKO sl 06bexkma Kiaacca Y CTpoiCTBO YTSHUS

KapTOUYKH 3TO CBOMCTBO CIICAYET OCTABUTH ITYCTHIM, TOCKOJIBKY MaHHBIH 00K MPUCYTCTBYET B MOJCIH B €ANHCTBEHHOM
9K3EMILISIPE.

JlobaBneHue CBSI3U M PEAAKTUPOBAHUE €€ CBOHCTB



Jnst no6aBIeHUS 643U MEXy TIPEIBAPUTEIBHO Pa3MEIICHHBIMH Ha JUATPAMME 00beKmaMy HyKHO C TIOMOIIBIO JTEBOH
KHOITKM MBI HaXKaTh KHOIIKY C U300paKeHUEM C6s3U Ha CIICLMAIbHON aHeJIH HHCTPYMEHTOB, OTIIYCTUTh JIEBYIO KHOIIKY

MbIIH, HEJIKHYTb JIEBOM KHOIKOM MBIIIIM Ha I/I306pa)KCHI/II/I OJHOTO obvekma Ha AuarpaMme 1 OTITYCTUTL €€ Ha

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

coequHSIONIeH 00vexm kinacca Knment bankomarta (akTepa) ¢ 00beKTOM Kiacca Y CTpOHCTBO UTEHHS KapTOdkh (puc. 7.3).
[TockonbKy KHOTIKA ¢ M300pakKeHHEM aKTepa OTCYTCTBYET Ha CIIEIHaIbHON ITaHEeIH HHCTPYMEHTOB
JarpaMMBbl Koonepayuu, COOTBETCTBYIOIUN 00bexm CllelyeT IpeJBapUTENbHO IOMECTUTh Ha AUarpaMMy CIIOCOO0M
HepeTacKUBaHUs IMKTOrPaMMBI akTepa U3 Opays3epa IpoeKTa.
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Puc. 7.3. Jnarpamma Kooriepanuy mocie 100aBlIeHUS CBA3M Mex 1y o0bekToM kiacca Kinnent bankomara (akrepom) u
00BEKTOM KJlacca Y CTPOHUCTBO YTEHHS KapTOUKH

Ilo yMOIT4aHHIO KaxJas 100aBIseMast 8436 CUMTAeTCA aHOHUMHOMU. [1py HE0OXOAMMOCTH MOXKHO 3aJaTh UMS C6:A3U C
TIOMOIIBIO ANAJIOTOBOTO OKHA CHEU(HUKAIIMK CBOMCTB TaHHOU cga3u (puc. 7.4).

Link Specification for Untitled

General | Meggagegl

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

' lnspecified ' |Inspecified

" Field £ Field

" Parameters " Parameters

" Local " Local

" Global " Global

[~ Shared [~ Shared

Role: Role:

Cancel Lpply Browse - Help




Puc. 7.4. JluanoroBoe 0KHO peJaKTUPOBAHUS CBOMCTB CBA3U

KpoMe UMEHH ¢6s13u MOKHO TaKxKe 3a[aTh: UMs dccoyuayui, BAIUMOCTb COOTBETCTBYIOIICH Mapbl 00bEKTOB U HAJTHYHC
ob6umx poneit. OmHako 6oJee BaKHOI npeacTaBisieTcs caeayromas kiaaaka Messages ( coobwenus ), cyxamias s
crelnbUKALIN cOOOUeHuUil, IePEeaBAEMbIX MEXIY COOTBETCTBYIOIICH MAapoil 00BEKTOB.

JloGasneHre cooOIIeHNS 1 pelaKTHPOBAHNE €TO CBOMCTB

Jl06aBUTE coobuerus Ha AUATPAMMY KoOonepayuu MOXKHO HECKOJIIBKUMH criocobaMu. CTaHAAPTHEIN crIOcO0 3aKIII0YaeTcs B
HCIIONB30BAaHUHU KHOIIKH C IUKTOTPAMMOM coo0ujenus Ha CIeaIbHOM ITaHeIM HHCTPYMEHTOB. B aToM ciydae
HEO0XOIUMO JIEBOI KHOTIKOW MBI Ha’KaTh KHOMKY C M300paXCHUEM TIPSIMOTO HITH 0OPaTHOTO cooOueHus Ha
CIICLMAIIbHON TTaHEI HHCTPYMEHTOB, OTITYCTHUTD JICBYIO KHOIIKY MBIIIH, IEIKHYTH JIEBOH KHOIKOM MBI Ha H300paKeHUH
JIMHUM C653U HA TUarpaMMe U OTIIYCTUTh ee. B pe3ynbraTe 3TuX JeiicTBUI Ha AUarpaMMe psiioM C JIMHHUEH c6:13u MOSBUTCS
n300paXeHHe CTPEIIKH coo0ueHUs.

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

BkiIaaka Messages ( coobwenus ). Tlocie 3TOro caeayeT BBITOIHUTE ONEPAIMI0 KOHTEKCTHOTO Merio Insert To (BcraButh
B HAIPABJICHHUH), B PE3yJIbTATE YET0 MOSBISETCS BIOKCHHBIN CNUCOK C MPEAT0KEHHEM BbIOPATh OJIHY U3 Onepaiuii
LIEJIEBOTO KJIacca A CIICUUKAIINA UIMEHU coobuenus (puc. 7.5).

Link Specification for Untitled 2=l

General Meszages |

| Sequencel tezzage Mame | Receiver Object
201 I j : HoTpoicTeo yre

opname
ANOEMPOBATE KPEAMTHY KapTouky( |
BEPHYTE KPEAMTHYN KapToury( |
NPOYKTTE MAEHTHBUEATOP KapTourM] |

npoduTate MAH-koal ]

1| |
ok I Cance] &pply Browse - | Help |

Puc. 7.5. /InanoroBoe okHO 10OaBIeHUs COOOIIEHHS sl BHIOPAHHOM CBSI3H

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

B CNUCOK CO0OWjeHuti TAHHOHU c6:3u, a PAIOM C JIMHUEH c6A3u Ha TUarpaMMe Koonepayuuy MOSBUTCS CTPEJIKa ¢ HOMEPOM U
HUMEHEM 3TOT0 coobwenus (puc. 7.6).
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Puc. 7.6. Jnarpamma Koorepanuy mocie 100aBJIeHUS CBA3K MEeX Ty 00bekToM kiacca Kinent bankomara (akrepom) u
00BEKTOM KJIacca Y CTPOMCTBO YTEHUS KAPTOUKH

Kpome nuMeHn coobuyenuss MOKHO TAKXKe 3aJaTh crmepeomun CHHXPOHU3ANN U YaCcTOTY Tiepeadu. s 3Toi e cieayer
BOCIIOJIE30BAThCS JHAJIOTOBEIM OKHOM CIICIIU(HUKAIINN CBOUCTB coobwenuil (puc. 7.7), KOTOpOe MOKHO OTKPHITh JBOWHBIM
IIETYKOM Ha UMEHHU co0OujeHus B CIICKE paccMaTpuBaeMoil BKIanku Messages okHa crien(UKaui CBOHCTB c83u.

Message Specification for npouxTaTe H ed

General Detai

— Synchronization

{* Simple
" Senchronous
™ Balking

£ Timeout
" Procedure Call

" Asynchronous
" Return

— Frequency
' Aperiodic

" Periodic

] 4 I Cancel | Apply | Browse - Help

Puc. 7.7. JuanoroBoe OKHO CrieUU(pUKAIIMHA CBOWCTB COOOIICHHS

ITpynna cBoiicte Synchronization (Cuuxponu3saiysi) mpeaHa3HaueHa JUIst ONpPeAeIeH s CII0C00a CHHXPOHU3AIMN
nepeaBaeMoro coobujenus. Ilpn I3MEHEHUH 3TOTO c80licmaa N3MEHSETCS rpaduiIeckoe n300pakeHIe CTPEIIKH
COOTBETCTBYIOILETO COOOUeHUs. XapaKTEPUCTUKA OTACIbHBIX CBOMCTB CHHXPOHHU3ALHUU co0OueHul 1 rpadudeckoe
n300pakeHIe COOTBETCTBYIOIINX CTPEIIOK cO0OweHutl IPUBOUTCS B Clieayrolei Tadmure (Tabm. 7.2).



Tabmuna 7.2. XapakTepuCTHKa CBOWCTB CHHXPOHU3AIUH COOOIICHUN

I'padgnueckoe
Ha3BaHue cBoiicTBa u300pakeHue Ha3nayeHmue cBoiicTBa
CTPeJIKH

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

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

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

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

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

IIPOLIEAYPHI) TIPOJIOJKUTE CBOIO PadOTy OXKHIAET, IOKA BCS NAbHEHIIAs BIOXKCHHAS
MOCTIEIOBATEBHOCT cooOuenutl He OyneT oOpaboTaHa MPHUEMHUKOM

Asynchronous (AcuuxpoHHOE) = KimeHT nmocsutaeT aHHOE coobuyeHue U IPOIOIDKAeT CBOIO paboTy, He
OXHJast HOATBEPXKICHUS OT 00BbEKTa-IIPUEMHHUKA O MOTYICHHN
9TOTO co0bWeHus. IIpr TOM COOTBETCTBYIOIIAsI ONIEPAIHsl MOXKET OBITh
KaK BBITIOJIHCHA, TaK U HC BBIIIOJIHCHA

Return (Bozgpar)  ----- s JlanHO€ co0b6UeHue TTOChUTAeTCSs KIUEHTY TI0CIe OKOHUYaHUS

BBITIOJTHECHHMSA BbI30BA MPOLECAYPhI

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

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

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

YTO cO0OUeHUe PETYISIPHO OCBUIACTCS KIIMEHTOM Yepe3 ONpeieIeHHbIC TPOMEKYTKH BPEMEHH.

[TpumeHnTEIHHO 11 MOIENTH OaHKOMaTa MOXKHO OCTaBUTh PACCMOTPEHHBIE cgoticmea coobujernui 6e3 N3MEHEHUs, B TOM
BHUJIE, B KAKOM OHH OIIPEJIeNICHbI no yMomdanuto nmporpammoii IBM Rational Rose 2003.

JlaboparopHas pabora 17. PaspaboTka JuarpaMMBbl IIOCIEA0BATEIHLHOCTH.

OcobeHHocTH pa3pabOTKM quarpaMMBbl oclieioBaTenbHOCTH B cpesie IBM Rational Rose

Huazpamma nociedoeamenvHocmu SIBISETCS APYro# HOpMOI BU3yaaH3aluy B3aUMOICHCTBUS B MOJIEIH U, KaK

U duazpamma Koonepayuu, oNepupyer oovexmamu u coodwenusmu. O0IHe peKOMEHIAINH 110 IOCTPOCHHUIO Ouazpammbl
nocnedogamenvbHocmuy ObUTH PACCMOTPEHEI B JIEKIHH 8 Kypca "OCHOBBI 00beKMHO-0PUEHMUPOBAHHO20 MOOEIUPOBAHUs B
nvotaruu UML". Ocobennocts pa6oTsl B cpene |BM Rational Rose 2003 3akirtogaercst B TOM, YTO 3TOT BHIl KAHOHUUECKOU
ouazpammul MOXKET ObITh CO3/1aH aBTOMAaTHYECKHU TIOCIIC TIOCTPOCHHUS THarpaMMbl Koonepayuu M Haxatus kiasuim <F5>, C
ITOMOIIIBIO ITOH JKE KJIABHUIIHK OCYIICCTBISIETCS MEPSKITIOYCHIE MEXKIY UarpaMMaMu MOCIEA0BATEAbHOCTH U KOONepayuu B
MOJIEIIH.

OnHako B OTAETBHBIX CITydasx ObIBAeT YA0OHO HAYATh MOCTPOCHHUE OuUacpamMm 83aUMOOECmeus C Ouazpammbl
nocnedogamenvrocmu. B 3ToM ciiydae akKTUBU3UPOBATh pabouee OKHO Quaspammbl NOCIEO08amMeNbHOCHL MOYKHO
HECKOJBKUMHU CIIOCOOAMHU:

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



BBHIIONHATS ONEpAIiio rIaBHoro Menio: Browse ~ Interaction Diagram (Bpaysep ~* JInarpamma
B3aUMOJICHCTBUS) ¥ BBIOPATH JJIsl TOCTPOEHHSI HOBYIO JIUArPaMMYy MOCIIE0BATEIbHOCTH.

BBHINONHATS ONepariio KouTekcTHoro Menio: New ~ Sequence Diagram (Hosas ~ Juaepamma
nocne0osamenbHoCcmu) AJsl JOTHYECKOTo MPEeACTaBICHUS WK TIPEICTABICHUS BAPUAHTOB UCIIOIb30BaHUs B Opay3epe
MPOEKTA.

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

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

I'padmueckoe

k

iR

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

u3odpaxkeHue

BenubiBaromas

nmoacKa3ska

Selection Tool

Text Box

Note

Anchor Note to Item

Object

Object Message

Message To Self

Return Message

Destruction Marker

Procedure Call

Asynchronous Message

Ha3zna4yenne KHONKH
[MpeBpaiaer n300paskeHne Kypcopa B pOpMy CTPEIKH AJIsl MOCIEAYIOIETO
BBIJICJICHUS SJIEMEHTOB Ha inarpamme
JobapisieT Ha AUarpaMMy TEKCTOBYIO 00J1acTh
JobapnsieT Ha AUarpaMMy MpuMevaHue
JloGaBisieT Ha qUarpaMMy CBsI3b IPUMEUYAHUS C COOTBETCTBYIOIINUM
rpagu4ecKuM dJIEMEHTOM JHarpaMMbl
JlobaBisieT Ha TUATPaMMy 0ObeKm
JobaBisieT Ha AUarpaMMy MpocToe coobuyeHue
JobaBisieT Ha AuarpaMmy peghiexcugroe coobujenue
Jlo6aBsieT Ha quarpaMMy coobwenue TUIIa BO3BpaTa U3 BbI30Ba MIPOLIEAYPHI
JoGapisieT Ha AUarpaMMy CUMBOJI YHUUTOXKECHUS 06beKkma
JoOapisieT Ha AUarpaMMy cooduyeHue THIa BBI30Ba MPOLEIypHI (110

YMOJTYAHHIO OTCYTCTBYET)

JloGaBnsieT Ha qUarpaMmy aCHHXPOHHOE coobwyerue (TI0 YMOTIYaHUIO
OTCYTCTBYET)

Ha criernansHOM MaHE M HHCTPYMEHTOB 110 YMOTYAHHIO MPUCYTCTBYET IMPAKTHYECKH BCE MUKTOIPAMMBI 3JICMEHTOB,
KOTOPBIE MOTYT OBITh HCIOJB30BAHBI JJIsl IIOCTPOCHUS OUacpaMMbl nociedosamenvsHocmu. Y13 TOMOTHUTEIbHBIX
MUKTOrpaMM rpagu4ecKuX 3JEMEHTOB Ha CHECUATIbHYIO NAHelb UHCIPYMEHMO8 MOXKHO TOOABUTD JIUIIb COOOUeHUe TUTIA
BBI30Ba MPOIEAYPHI M ACHHXPOHHOE coobwenue (TIocaenuss ctpoka Tabdi. 8.1). OTHOCUTENEHO H300pasKeHUs
ACHHXPOHHOTO co0Ouerus B opMe MOTYCTPEIKH CICTyeT 3aMETUTh, YTO XOTs B Bepcu si3bika UML 1.5 3ToT 3mmemenT
OTCYTCTBYET, B cpene IBM Rational Rose 2003 Bo3M0OXKHO H300pa3uTh 3TOT THIT cooOujeruil B HopMe CIIeIHaTbHOTO
rpadu4yeckoro cmepeomund.

Jlaboparopuas pabora 18. PaspaboTka q1uarpaMMBbl COCTOSHUI U PEAAKTUPOBAHUE CBOWCTB €€ DJIEMEHTOB.

OcobeHHocTH pa3paboTKM quarpamMMel coctosiHuii B cpenie IBM Rational Rose 2003

TTepexomst kK pacCMOTPEHUIO IHATPAMMEBI COCMOsAHULL, CTIETYET OTMETHTD, 9TO B cpeae |IBM Rational Rose 2003 atoT Tum
JMarpaMM MO>KET OTHOCHTBCS K OT/ACIBHOMY KIIAcCy, onepayuu Kiaacca, BApHaHTy UCIIOJIb30BAHUS, TIAKETY WU
npeacTapieHuo. OOIMe peKOMEHAALMH 10 TIOCTPOSHHIO AUATPAMMBI cOCMOAHUY OBUTH PACCMOTPEHBI B JIeKIMAX 9 u 10



kypca "OCHOBBI 00beKMHO-0pUeHMUPOBaAHH020 Mooderuposanus B Hotarmu UML". JInst Toro 94To0bI MOCTPOUTH
JarpaMMy cOCMOsHUlL, €¢ BHaYalle HeOOXOAMMO CO3/1aTh U AKTUBHU3UPOBATh.

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

) [IlenkHYTh Ha KHOTIKE C N300pakKEHUEM JHATPaMMBl COCMOAHUL HA CIMAHOAPMHOU NAHeaU UHCIMPYMENmo8, TIOCIIe
Yero cjegyeT BEIOpaTh IPEICTAaBICHHUE U THII Pa3padaTsIBAEMOM AUarpaMMbl - HOBas JUarpaMMa cOCIMOsHUU.

° Bernenuts noruueckoe npencrasieHue ( Logical View ) win npexcTaBiieHne BapuaHTOB Hcnoib3oBanus ( Use
Case View ) B Gpay3sepe IpoeKTa H BHIIOTHUTH ONEPAIIHIO KOHTEKCTHOro Menio: New ~* Statechart

Diagram (Hosas —" Jluarpamma cocmosuuii ).

° PackpeiTh noruueckoe npexacrasienne ( Logical View ) B 6paysepe poeKkTa 1 BBLACIUTE pacCMaTPHBACMBIi
KJIace, onepayuio Kaacca, akeT, WA PacKpBITh IpeJcTaBIeHHe BapuanToB ucnoib3oanus ( Use Case View ) u BEIOpaTh
BAPHMAHT MCIIONB30BaHH, TI0C/IE YErO BBIMONHUTH ONEPALNIO KOHTEKCTHOro MeHio: New ~  Statechart

Diagram (Hosas 7 Jluarpamma cocmosuuii ).

° BBINOMHATH ONepaluio KIaBHOTo MeHio: Browse — State Machine

Diagram (O630p " JluarpamMma cocmosnuii ), OCIE Yero CIeAyeT BHIOpaTh MPeACTABICHHE U THIT pa3pabaThiBaeMOil
AuarpaMMabl.

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

Tabnuua 9.1. HazHaueHue KHOIOK CIeMaIbHOW MTaHeI HHCTPYMEHTOB JHarpaMMbl COCTOSTHUN

I'padpuueckoe BcenubiBaromas
Ha3znayenne KHONKH
H300paxkeHne MO/ICKA3Ka
Ik Selection Tool [peBparaer u300pakeHUe Kypcopa B pOpMY CTPENKH ISt OCIEAYIOMIETO
BBIJICJICHUS] DJIEMEHTOB Ha JlMarpamme
ALC Text Box JobanseT Ha THarpaMMy TEKCTOBYIO 00JIaCTh
= Note Jlo6apnseT Ha tuarpaMMy puUMedaHne
. Anchor Note to Item  JloGaBnsieT Ha muarpaMmy CBsi3b IPUMEUYAHHS C COOTBETCTBYIOIIIM

i rpadhUueCKUM ITEMEHTOM THArPaAMMBbI

= State JobapiseT Ha IUarpaMMy coCmosiHue

. Start State JobaprnsieT Ha TuarpaMMy Ha49aJbHOE COCMOSHUE

@ End State JlobGaBmsieT Ha AUarpaMMy KOHEYHOE COCMOsIHUE

A State Transition JToGaBIseT Ha qUarpaMMy nepexoo

) Transition to Self JobaBnsieT Ha IUarpaMmy peg.ieKcughblii nepexoo

_ Horizontal JoGapisieT Ha AUarpaMMy rOPU30HTAIBHO PACTIONI0KEHHBIH CHMBOIT
Synchronization CHHXPOHH3ALUH (110 YMOJIYAHHIO OTCYTCTBYET)
Vertical Job6apnseT Ha TuarpaMMy BEPTHKAIBHO PACHOI0KEHHBIH CHMBOI
Synchronization CHHXPOHHM3ALUH (II0 YMOIYAHHIO OTCYTCTBYET)

o Decision JHoGapmseT Ha AUarpaMMy CUMBOJI IPHHATHS PEIICHHUS IS

aJbTEPHATUBHBIX nepex0006 (TI0 yMOITIaHUIO0 OTCYTCTBYET)

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



JIUArpaMMBbl COCMOAHUL AaHATOTUYHO CIIoco0y, pacCMOTpeHHOMY paHee B Jiekuuu 3 (puc. 3.1). [Ipogomkas pa3paboTky
MIPOEKTA 710 MOJICITUPOBAHHIO CUCTEMBI YIIPABICHHUS OAHKOMATOM, MOYKHO MPUCTYITUTH K Pa3pa0d0oTKe HOBOU
quarpaMmsbl cocmosnuti. C 3TOH LEeNbIo I AUArPaMMBl COCMOsIHUL MOJIIIN OaHKOMAaTa 3a1aIuM

nms JJuacpamma cocmosnui ATM, a B ceKInio ee JOKYMEHTAINH BBEIEM TEKCT

"Jluaepamma cocmosiHuii OTINCHIBACT KOHEUHbII agmomam GaHKoMaTa'".

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

[t no6aBIeHUs cocmosinus Ha JUarpaMMy cOCmOsHUL HEOOXOIUMO C MTOMOIIBIO JIEBOH KHOIKH MBIIIN HAXKaTh KHOIIKY C
n300paKEHUEM ITUKTOTPAMMBI COCMOsIHUA Ha CTICLUANBHON MaHeIH UHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIIKY MBIIIHU U
LIEJIKHYTH JICBOM KHOIMKOM MBIIIK HAa CBOOOJHOM MecTe padoyero jJucTa AuarpamMmsl. Ha nuarpaMme nosiButcst
n300pakeHne cocmosAnus ¢ MapKkepaMH H3MEHEHHUS! €ro FTeOMETPUIECKIX Pa3MEPOB U IPEIUIOKEHHBIM CPENoi

HUMEHEM 10 YMOIYaHHIO, KOTOPOE pa3pabOTIHKy CIIEILyeT H3MEHHTb.

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

UMS COCMOAHUA MOKHO MO0 HENOCPEICTBEHHO NP TOOABICHHH HOBOTO COCIMOsHUA Ha THATPaMMy COCMOAHUIL, THO0
OTKPBIB OKHO CIIeH()UKALMHA CBOUCTB HOBOTO COCTNOSHIUA.
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Puc. 9.1. /Inarpamma coctosiHuii nociie 00aBiIeHus Ha Hee cOCTOosiHUS OXHUIaHue KapTOYKH

Jl1st T0OABIEHHOTO COCMOsIHUSL MOKHO OTKPBITh QUAI02080€ OKHO €TO CBOMCTB IBOMHBIM IIEITYKOM JICBOI KHOIIKOM MBIIITH
Ha n300pakKeHUHU 3TOTO JIEMEHTa Ha [MarpamMMe. B aToM ciiydae akTUBU3HPYETCSl OUaI02080€ OKHO CO CIIeLUaIbHBIMU
BKJIAJIKAMH, B TIOJISI KOTOPBIX MOYKHO 3aHECTH BCIO HHPOPMAIUIO 1o JaHHOMY cocmosnuio (puc. 9.2).



State Specification for OxcqgaHm e

General |Action$| Transitinnsl Swinlanes

Mame: ID)KH,IJ.EIHHB KAPTOMKM

Stereatype: I j
hwner: Logical Wigw

Context:

Documentation:

B 0aHHOM COCTOAHMM BaHKOMET FOTOE K BEIMOAHEHMID ;l
CEOSH PUHELMOHaNEHOCTH

[~

[T State/activity histary ™| Sub state/activity histamy

(] 4 I Cancel | Apply | Erome'l Help

Puc. 9.2. /InanoroBoe oKHO crieNA(UKAIIIHI CBOMCTB COCTOSHUS

[Npu HEOOXOAUMOCTH B THAIOTOBOM OKHE CIIeHM()MKAIINE CBOUCTB BEIOPAHHOTO COCMOsIHUS MOYKHO 331aTh
BJIOXKCHHOE UCOopuyeckoe cocmosiHue. JIJis 3Toro cieayeT BRICTaBUTh OTMETKY Y CBOMCTBa State/activity
history ( Acmopuueckoe cocmosnue l0esmenvrocmy) u HaxkaTb KHOIKY Apply. B pesynbrare BHyTpH
HCXOJIHOTO COCMOsIHUSL TIOSIBUTCS BIOKEHHOE Ucmopuyeckoe cocmosinue (puc. 9.3, a).

CMOAHME KIRTOYEN OMOSHHE KARTOYEN

O) ()

Puc. 9.3. JIoGaBiieHre BIOXEHHOTO UCTOPUIECKOTO COCTOSHHUSA (@) M COCTOSIHUS TIy00KO# nctopuu (0) U COCTOSTHUS
OsxuiaHue KapTouKu

Y008I 0OBIYHOE UCOpUUECKOE COCMOsHUE TIPEBPATHTD B COCMOsHUE TIYOOKOH UCTOPHH, CIIENYET JOMOTHUTEIBHO
BBICTaBUTh OTMETKY y cBoiicTBa Sub state/activity history (HMcropuueckoe moi-COCTOSHIE/ OestmebHOCMb ), KOTOPOE
CTaHOBUTCS JIOCTYITHBIM JIJIS PEaKTHPOBAHMS MOCIE BEIOOpa MEPBOTO CBOWCTBA, M HaxkaTh KHOTKY Apply. B pesynsrate
BHYTPH HCXOJHOTO COCIMOsHUA TIOSIBUTCS BIOKEHHOE cocmosinue TIy0okoi ucropuu (puc. 9.3, 6).

YrtoObl 00BIYHOE COCMOsIHILEe TIPEBPATUTD B KOMNO3UM, CIIELyeT MPH T00aBICHUH HOBOTO COCMOsIHUS TIOMECTUTD €ro BHYTPH
TPaHUIEI TOTO COCMMOsIHUL, KOTOPOE HE0OXOAUMO CAEIATh KOMNO3umHusiM. B pe3ynbpraTe BHyTpH

HCXOJIHOTO COCMOsIHUsL TIOSIBUTCS. HOBOE BIOXKEHHOE cocmosnue ¢ uMeHeM NewState, koTopoe nipu nepeMeniecHuu
KOMITO3UTa B 00JIACTH AMArpaMMBbl cOCTOsHUL BCeTaa OyIeT HaXOAUThCSI BHYTPH CBOETO KOMITO3UTa (puc. 9.4).

OHMOAHHE KAPTOYKH

MewwState
®

Puc. 9.4. IIpespammenue cocrossans OXupanue KapTOYKH B KOMIIO3UTHOE COCTOSTHHE

PaccmoTpeHHBIE BBIIIE AEHCTBUS IPUBEICHEI TOJIBKO C LENBI0 WILTIOCTPAIIMH 0COOEHHOCTEH CIENN(UKAIIIH HCTOPHIESCKIX
Y BJIO’KCHHBIX MOJICOCTOSIHUI M HE OTHOCSTCS K pa3pabaThiBaeMOi MOEIH OaHKOMATa.



JlOIIOJIHUTENBHO MOXKHO ONPEJEIUTD CIEAYIOUINEe CBOUCTBA COCMOANUIL: 3aJaTh TEKCTOBBIA CTEPEOTUII COCTHOAHUA,
OIIPEJCTIUTh BHYTPEHHHE JICHCTBUS Ha BXO/E U BBIXO/IE, @ TAKXKE BHYTPEHHIOIO OesimelbHOCMb. ITH CBOMCTBA JOCTYITHBI
JUIst peilakTupoBaHus Ha BKiIaake General (O6ume) u Actions (eiicteust). Ha Bxianke Transitions ( [lepexoosi ) MOKHO
OIIPENICIIATh M PEIAKTUPOBATh nepexo0bl, KOTOPBIE BXOIAT H BRIXOAAT U3 PacCMaTPHBAEMOT0 cocTOsHUA. [locnenHss
BKiIaaka Swimlanes (Joposxku) cIy>KuT i cneudUKaniy J0poKeK, KOTopble, B KOHTeKcTe si3bika UML, onpexnensiores

UL AuarpaMMabl J€ATCIIbHOCTH.

JobasneHne nepexoia M pelakTUPOBAHHE €TO CBOMCTB

s nobaBnenus nepexoda MEXIy ABYMSI COCHOAHUAMY HYXKHO C TIOMOIIBIO JIEBOM KHOIIKM MBIIIN HaXXaTh KHOIIKY C
n300pakeHUEM nepexoda Ha CIeUaIbHON MTaHeI HHCTPYMEHTOB, OTIIYCTUTH JIEBYIO KHOIIKY MBIIIH, IIEIKHYTh JICBOH
KHOITKOW MBIIIHN Ha N300pakKEHHH HCXOAHOTO COCTOSIHUSI Ha JMAarpaMMe 1 OTITyCTUTh €€ Ha N300paKeHNH 1IETIEBOTO
cocTosiHAA. B pesynbpTarte 3THX AEHCTBHI Ha JUarpaMMe MOSIBUTCS H300pakeHNE nepexood, COSANHSIONIETO 1Ba

BLIﬁpaHHLIX COCTOSAHHUA. HpOI[OJ'I)Ka)I pa3pa60T1<y MOA€JIN CUCTEMbI YITPABJICHUSA GaHKOMaTOM, I[OGaBI/IM Ha

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

[Tocne noGaBneHus nepexoda Ha qUATPaAMMy COCMOSIHUL MOXKHO OTKPBITh OUAI02080€ OKHO €T0 CBOMCTB 1

crenuuIpoBaTh JOMOJHUTENbHBIE CBOWCTBA, TOCTYITHBIE Ha COOTBETCTBYIOIMNX BKJIaAKax (puc. 9.6). Cienyer oOpaTuTh
BHUMaHHE Ha JiBe TepBble cTpoku Bkiaaku Detail (IToapo6HO), KOTOpbIe NpeNCcTaBIsOTCs Hanboiee BaXKHBIMU U3
CBOUCTB nepexoda. Ileproe nore 6s00a Guard Condition city:xut asst 3aIaHusI CHOPOIHCEE020 YCI06US, KOTOPOE

oIpeieNsieT MpaBuiIo cpabaThiBaHUs COOTBETCTBYIOIIETO nepexoda. Bo BTopoM none 66oda Action MOKHO

cHenuQUIUPOBATH delicmaue, KOmopoe npoucxooum npu cpabamuléanuy nepexodda 10 TOTo, Kak MOAEINpyeMas cucremMa

nonagacT B IEJIEBOC cocmosiHue.



2% State Transition Specification . 2 =]

General  Detai |

Guard Condition; ||

Actian:

Send event;

Send arguments:;

Send target:

Transition between substates

From I j

Ta I (3140, AHME KapTOUKMK j

)4 I Cancel | Apply | Browse « Help

Puc. 9.6. /TnanoroBoe okHO cnenu(pHKalK CBOMCTB Iepexoa, OTKpbIToe Ha Bkiaake Detail (IToxpoOHO)

HpI/I HCO6XOZ[I/IMOCTI/I MOXKHO OIIPEACINTH COO6H.[CHI/I€ (6] CO6BITI/II/I, MIPpOUCXOAAIICM ITPpU CpaGaTLIBaHI/II/I nepexoda, a TaKXK¢E
BU3YaJIU3UPOBATh BJIOKCHHOCTDH coCmosiHUiL 1 NOAKIIOYUTh UCTOPUIO OTACIbHBIX cocmosiHuil

OxoHYaTeIIbHOE MOCTPOCHUC AHUArpaMMBbl COCTOSIHUI MOACIN OaHKoMara

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

1. Jo6aButh cocmosnus ¢ umeHamu: Oxuganne BBoja [IMH-kona, [Tposepka [TMH-koaa, Oxxuganne BeIoopa
knueHTa, O6paboTka 3armpoca Ha CHsATHE Haju4YHbIX, OOpaboTKa 3anpoca Ha MoJIydeHHe CIpaBKy, Beinaya
HaJINYHBIX, [ledaTs, Bo3BpaT kapTouky, 3aBepiueHne TpaH3aKIuU U (PUHATBHOE coCmosHue.

2. J100aBUTh nepexod: KapToUKka BCTaBJIE€HA, HANIPABIECHHBIN OT cocmoanus OxuaaHue

KapTo4kH K cocmosnuro Oxunanue soga [IMH-kona.

3. Hobasuts nepexoo: IIMH-kox BBeneH, HaNIpaBIeHHEIH 0T cocmosanus Oxunanue BBona [TMH-

kozaa k cocmoanuio Ilposepka ITMH-kona.

4, JobaBuTE nepexod: OTMEHA TPaH3aKIUH, HAIPABJICHHBIN OT cocmosanus Oxunanue seoga [TMH-

KOJa K cocmosnuio Bo3Bpar kapTouKky.

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

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

7. Jlo6aBUTE nepexod: TpU HEYAAUH C Oelicmauem Ha nepexode KOH(UCKanus KapTOuKH, HarpaBIeHHBIH

ot cocmosnusa Iposepka [IMH-kona x cocmosanuio 3aBepiieHne Tpanzakiuuy. [ist 3aganus oeicmeus Ha OaHHOM
nepexode CleayeT BBECTH TEKCT KOH(PHUCKAIMS KapTouku B 1moiie BBoja Action ([eiicteue) na Briaake Detail (IToapo6Ho)
OKHa crieliu( KAy CBOWCTB JAaHHOTO nepexoda (puc. 9.7).



Sl:al:e Transition Specification ilil

General  Detai I

Guard Conditian:

Action; K.OHPCKAUMA KaPTOYE M

Send arguments:

|
|
Send event; I
|
Send target; I

Transition between subsztates

Fram InpDBEpKa MWH-kona j

Ta I JABEPLUEHUE TPAHSAKLMM j

| ] I Cancel | Apply | Browse + Help

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

I[J'I?[ MPOAOJIKCHUS IIOCTPOCHUS AUArpaMMBbl cocmosnutl CJICAYCT BBIIIOJHUTL CICAYIOIIHC ﬂeﬁCTBHﬂZ

8. J06aBUTE nepexod: BEIOOP CYMMBI CO CHIOPOJICEEbIM YCIO8UeM: [CyMMa BBEICHA ], HallpaBICHHBIN

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

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

KJIMeHTa K cocmosnuro O0paboTKa 3ampoca Ha NOTy4YeHHE CIIPABKH.

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

KIIMEHTa K cocmosanuto Bo3Bpar KapTOUKH.

11. J106aBHTE nepexo0 CO CMopoXNcesblM YCiosueM: [KPSAUT He MPEBbIIICH ]|, HANPaBIeHHbBIH 0T cocmosinus O0OpaboTka
3ampoca Ha CHSITHE HAIMYHBIX K cocmosinuio Brlnaya HaJu4HBIX.

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

13. Jlo6aBUTE nepexo0: HaTMUHBIE BBIJAHBI CO CIMOPOIHCE8bIM YCl08UeM  [BEIOpaHa IIeuaTh YeKa|, HallpaBJIeHHbIH

OT cocmosiHus Brigaya HaTMYHBIX K cocmosinuio Tledars.

14. J106aBHTh nepexod: HATMUHBIC BBITAHBI CO CTMOPONCEGbIM YCl08UeM: [TIeUaTh YeKa He BbIOpaHa], HampaBIeHHBIN
0T cocmosiHus Brlgada HaAIMYHBIX K cocmosinuio Bo3Bpar KapTouKy.

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

16. Jlo6aBUTE nepexol: neyath 3aKOHUCHA, HAPaBJICHHBIN 0T cocmosinus [ledats k cocmosanuro Bo3BpaT KapTOUKH.
17. J100aBUTh nepexod: KapToUuKka BO3BpallleHa, HAMPaBIeHHBIN 0T cocmosanus Bo3spar

KapTOYKU K COCMOAHUIO 3aBepmeHHe TpaH3aKIIHuH.

18. Jl06aBUTE nepexod: TpaH3aKLKUs 3aBepIIeHa, HAITPaBIEHHbIH OT cocmosHusa 3aBeplieHne
TpaH3aKIMU K cocmosanuio OXuiaHue KapTouKH.

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

Jluazpamma cocmoanuii 1 paccMaTpUBaeMOl MoJienT GaHkoMaTa OyieT UMETh Cieayromuid Bux (puc. 9.8).
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Puc. 9.8. OxoHYaTeNBHBIA BUJI AUArpaMMbl COCTOSTHUHN JUIsS MOAEIMPOBAHUS TOBEACHHs OaHKOMaTa

Crieyer 3aMeTUTBh, 4TO B pa3pabaTeiBACMON MOCIH OUAZPAMMA COCMOSHUL SBISIETCS. €INHCTBEHHOMN U OITHCHIBACT
MOBEICHHE CUCTEMBI yIIPaBIIeHUsI OAHKOMATOM B IIEJIOM. [ TaBHOE JOCTOMHCTBO JaHHOM AXArPaMMBI COCHOSHULL -
BO3MOKHOCTh MOJICIIUPOBATH YCIOBHBIN XapaKTep peain3allii BCeX BAPUAHTOB UCIOJIb30BaHUs B (hopMe H3IMCHEHUS
OTHENBHBIX cocmosHutl pa3padbaTeiBaeMoii cucteMsl. B To e Bpems B cpene IBM Rational Rose 2003

IaHHast duaepamma He SBISIETCs He0OXOMMMOI TSl TeHepalny IIpOrpaMMHOTo Koxa. [1oatoMy B ciiydae 1yOnupoBaHus
UH(pOpPMAIINH, IPEICTABICHHON HA AUarpaMMax KOOIEPAaLMH U I0CIIeI0BATEIbHOCTH, Pa3paboTKy AHArpaMMbl COCIMOSHUL,
0COOEHHO B YCIIOBUAX }Ie(I)I/II_II/ITa BPEMCHH, OTIYIICHHOT'O Ha BBIIMIOJIHCHUEC MPOCKTA, NHOTJa OITyCKaroT.

.Ha6ODaTODHaH pa60Ta 19. Pa3pa60TKa JIMarpaMME] ASATeIbHOCTH U PEIAKTUPOBAHUE CBOMCTB €€ DJIEMEHTOB.

OcobeHHoCTH pa3pabOTKU IUarpaMMEl IesaTenbHOCTH B cpeae IBM Rational Rose 2003

Juacpamma desmenvnocmu B cpene IBM Rational Rose 2003, Tax ke Kak ¥ duaepamma COCTOSIHUH, MOKET OTHOCHTBCS K
OTAGJIBLHOMY KIIaccy, onepayuuy Kiacca, BApUAHTY UCIIONB30BaHMS, IIAKETy I HpeJcTaBiaeHno. Oomue

PEKOMEHAAIINH 710 TIOCTPOCHHIO JHarpaMMBl OeamenbHocmy OBUTH PacCMOTpPEHHI B iekuuu 11 kypca "OCHOBBI 00bexmHo-
opueHmuposannozo mooeauposanus B Horauuu UML". J{ns Toro 4ro0s! MOCTPOUTH UAarpaMMy OesmenbHOCmU, €€ BHaYale
HEOOXO0ANMO CO31aTh U AKTUBU3HPOBATb.

HauaTp nocTpoeHne quarpaMMbl OesmenbHOCmy AJisl BBIOPAaHHOTO 3JIEMEHTa MOJIENU WIM MOJICIUPYEMON CUCTEMbI B LIEJIOM
MOYHO OJTHUM M3 CIIEYIOIINUX CIIOCO0O0B:

° [[{enKkHyTh HAa KHOMIKE C H300paKEHUEM OUaepammbvl COCMOAHUL HA CINAHOAPMHOLL NAHEAU UHCMPYMEHMO8, TIOCIIe
Yero CIeIyeT BRIOpaTh MPEACTaBICHNE U THII pa3pabaTeiBaeMON AUAarpaMMEI - JHarpaMMma 0esimenbHOCHIU.
° Beigenuts noruueckoe npezacrasieHue ( Logical View ) win nmpeacTaBieHne BapHaHTOB Hcnonb3oBanus ( Use

Case View ) B 6paysepe mpoeKTa i BBITIOTHHTS OMEPALHIO KOHTEKCTHOro Merio: New 7 Activity

Diagram (Hosas —* Jluarpamma desmenvrocmu ).

° PackpeiTh nornueckoe npeacrasieHue ( Logical View ) B Opaysepe mpoekTa u BbIICIUTh pACCMATPUBAEMBbIi
KJIacC, onepayuio Kiaccd, akeT, Wik PacKPLITh MPEACTaBICHHE BapuaHToB ucnonb3oBanust ( 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

BAPHMAHT HCIIOJH30BAHS, TIOCIIE YErO BHINOIHHTH ONEPAINI0 KOHTEKCTHOro MeHio: New 2 Activity

Diagram (Hosas ~* Jluarpamma desmensrocmu ).

° BBINONHUTS ONEpAInIo IIaBHOro MeHio: Browse ~ State Machine Diagram (0630p ~* JInarpamma
COCTOSIHHI), TTOCJIE CIIEAYET Yero BIOPATh MPECTABICHHE U TUIT pa3pabaTeiBaeMOil JUarpaMMsl -

JMarpamMMa 0esmenbHOCmu.

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

JUCMOM JUATPAMMBL desmenvHocmi U CIISHUANIbHAS naHelb UHCIPYMEHMOo8, COJleprKallias KHOIIKY ¢ H300paxeHneM
rpadu4ecKux 3JeMeHTOB, HEOOXOIUMBIX JUIsl pa3paOboTKu AuarpamMmel oesmensHocmu (Tabm. 10.1). Ha3naueHnune oTaensHbIX
KHOIIOK ITAHEJIN MOKHO Y3HATh M3 BCIUIBIBAIOIIUX ITOJICKAa30K.

Ta6nnua 10.1. HazHaueHue KHOIIOK creuuaIbHON MaHeIn HHCTPYMCHTOB AUarpaMmbl ACATCIbHOCTU

I'padpuueckoe BenubiBaromas
Ha3znayenne KHONKH
u300paxkenue NoJACKa3Ka
[ Selection Tool [peBpamaer n3o6pakeHne Kypcopa B pOpMy CTPENIKH Al OCIEAYIOIETO
BBIJICTICHUS DJIEMEHTOB Ha MarpamMmme
AIC Text Box JobasnseT Ha THarpaMMy TEKCTOBYIO 00JIaCTh
= Note Jo6aBnseT Ha quarpaMMy IpUMEdaHHe

Anchor Note to Item  To6GapisieT Ha AHarpaMMy CBSI3b IPUMEYAHHUS C COOTBETCTBYOIINM
: rpagUYecKUM IJIEMEHTOM JIHarpaMMbl

= State HobapiseT Ha AuarpaMMy COCTOSIHUE

= Activity Jo06aBnseT Ha TUarpaMMy OesimebHOCHb

. Start State JloGaBnsieT Ha qUarpaMMy HadajabHOE COCTOSIHUE

@ End State Jo6aBnsieT Ha AMarpaMMy KOHEUHOE COCTOSTHUE

A State Transition JlobGaBiisieT Ha qUarpaMMy nepexoo

) Transition to Self JlobaBiisieT Ha AUATPaAMMY pepreKCusHblil nepexoo

_ Horizontal JoGaBisieT Ha AUarpaMMy TOPH30HTAIBHO PACIONIOKEHHBIH CHMBOIT
Synchronization CHHXPOHH3ALIUH
Vertical JoGapisieT Ha AnarpaMMy BEPTHKAIBHO PacIOOKEHHBIH CHMBOJ
Synchronization CHHXPOHH3ALIUH

o5 Decision Jlo6aBnsieT Ha qUarpaMMy CUMBO. NPUHAMUS peUeHUs IS

IBTEPHATHBHBIX 1€Pex0008

g Swimlane JloGaBnsieT Ha AUarpaMmy JIOPOKKY
= Object JoGaBmnsieT Ha duazpammy ob6wvexkm (10 yMOITUAHUIO OTCYTCTBYET)
- Object Flow Jlo6aBnsieT Ha qUarpaMMy CTPEIKY HOmoKa 00beknog (110 yMOTYaHUIO
’ OTCYTCTBYET)
2 Business Activity JobasnsieT Ha quarpaMMy OH3HEC-AesSTeNIbHOCTD (10 YMOITYaHUIO
OTCYTCTBYET)
B Business Transaction [lo6aBnsiet Ha AuarpaMMy OU3HEC-TPaH3AKIHIO (0 YMOTYAHHIO

OTCYTCTBYET)



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

Jnst pa3pabaTbIiBaeMOro MpoeKTa CUCTEMBI YIpaBJIeHHsI OaHKOMAaTOM 0uazpamma O0esimenbHoChmiy OTIMCHIBAET
MOCJICIOBATEILHOCTD ICUCTBHI KIIMECHTA MPH UCIIONB30BaHUH OaHKoMaTa. J{Jst yio0CcTBa MOKHO BKIIFOUHTE 3Ty TUATPAMMY
B JIOTUYECKOE npedcmasgierue, Ui 4ero HeobxoaumMo B Opay3epe MpoeKTa BBIACIUTH Joruueckoe npedcmasienue ( Logical
View ) 1 BBIIOJHAT ONepaiuio KOHTEKCTHOro menio: New ~* Activity

Diagram (Hoas ~" [Juazpamma desmenvrocmu ). Tponoimkas paspaboTKy MPOEKTa 70 MOAETHPOBAHMIO CHCTEMBI
yrpaByicHUs] 0aHKOMATOM, MO>KHO MPUCTYIUTH K pa3pabd0TKe HOBOW AHarpaMMmel oesmenvrocmu. C 3TOH LEeNbro i
JMAarpaMMBbl OesimelbHOCmy MOJIed OaHkoMara 3aaaauM ums Jluarpamma oesmenvrocmu ATM, a B cekimio ee
JOKYMEHTAIMU BBEJEM TEKCT "Juacpamma oesimenbHoCmu ONHUCHIBACT TI0CIIEI0BATEIBHOCTD JEUCTBUN KIIMEHTA PU
HCTIOJB30BaHUN OaHKOMAaTa'".

JlobaBnieHne AeITEFHOCTH Ha JHarpaMMy ACATEIIFHOCTH H PeIaKTHPOBAHNE €€ CBOUCTB

Jnst moGaBieHus desimenbHocmi Ha JHArpaMMy OesimenbHoChy HYKHO ¢ TIOMOIIIBIO JIEBOH KHOITKH MBI HaKaTh KHOTIKY C
HU300paKeHHEM TUKTOIPAMMEBI OesimelbHOCHU Ha CTIEIMATbHON MaHEeIH HHCTPYMEHTOB, OTIIYCTUTD JIEBYIO KHOIKY MBIIIN U
IIEIKHYTh JIEBOM KHOTIKOM MBIIIIN Ha CBOOOIHOM MECTe pabouezo aucma auarpaMmel. Ha muarpamme mosiBUTCSE
H300paXKeHHe desmenbHocmu ¢ MapKepaMu N3MEHEHHS €r0 TEOMETPUUECKUX Pa3MEPOB U TPEIIOKEHHBIM CPeIOi

HAMEHEM 710 YMOTUYAHUIO, KOTOPOE Pa3spaboOTUHKy CIeAyeT H3MEHUTh. JI0GaBUTh destmenbHocmb Ha THarpaMMy MOKHO
TAKKE C TOMOIIBIO onepayuu TIaBHoro menio: Tools ~* Create ~ Activity wm ¢

IOMOIIBIO onepayuu KOHTEKCTHOTo menio: New ~*  Activity, mpeBapiTebHO BBIICTHB AHATPAMMY OesmelbHOCHU B
Gpaysepe MpoeKTa.

B pesynbraTe 3THX AeicTBUIT Ha AMarpaMMme MOSBUTCS H300paxkeHue desmenvhocmu ¢ uMeneM NewActivity,
IpeUIoAKEHHOE IPOrpaMMoil 7o yMonuanuro. Hauunas noctpoeHue 1uarpaMmel desmenbHocmy MOJIeId OaHKoMaTa, Iy
TIepBoit moOaBIeHHON desmenvHocmu 3amaauM uMs BeraButh kaptouky (puc. 10.1).

%+ Rational Rose - ATMmodel - [Activity Diagram: Logical View ; Jluarpains g i i =|00] xj
[F] Fle Edt View Format Browse Report Query Tools Add-lns  Window Help =1#] x|

Ded :af g RO BRERR ¥+ QOO0

2 Omgarse eeiior a | &
2 Dmmgarnse waproe
= Neware
3 Nposepra NMH-«
& Nongaire e
= BeecTd cyemy
= Becru NMAH-ro
= Berasumo kTS
= Befipate THO TR
= Nomgams kapToa
S Nongams Hamre
& Nangare cnpase.
= Cocfwume of cus

= T Associslions j

o | i

I»

ao -1 o5« 3008
|

| . &

For Help, piess F1 [elandt Language: Anshyse: e

Puc. 10.1. [Ilnarpamma IesTENbHOCTH MOCIe T00aBICHUS HAa Hee AeITeNbHOCTH BCTaBUTh KapTOUKy

Iocne nobasneHus desimenpHocmu Ha TUATPAMMY O0estmenbHOCHU MOXHO OTKPBITh OUAI02060€ OKHO CTICIIU(UKAIIIH e

CBOWCTB U ONPECACIINTD JOIMOJTHUTCIBHBIC CBOWCTBa deﬂmeﬂbﬂocmu, JOCTYITHBIC Ha COOTBCTCTBy}OH.[I/IX BKJIQAKaX (pI/IC.
10.2).



.ncl:ivil:y specification for BCcTaeu _?lil

General I Actions I Transzitions I Swimlanes I

M ame: IBCTaBMTb KapTodEy

Stereatupe: || vI
Qesirz: Busziness Activity

Contesk: Business Tranzaction

D' ocurmentation:

(=

I Statesactivity histony ™| Sub statedactivity histon

Ok I Cancel I Apply I Browse ‘VI Help I

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

[pu 3TOM [UIs OesimenbHOCmU CTAHOBATCS TOCTYITHBIMU JIJIs BRIOOpA JiBa ctepeoTumna: Business Activity (busuec-
desmenvHocmy) 1 Business Transaction (busHec-TpaH3akius), KOTOPbIe UMEIOT COOCTBEHHOE TpaduuecKoe H300pakeHue
(cM. a6, 10.1). Ha Briaagke Transitions ( Ilepexooet ) okHa crieliu)UKaIii CBOMCTB 0esmenbHOCHY MOKHO OTIPEIEIISATh
U peIaKTHPOBATh nepexodbl, KOTOPBIE BXOMASAT U BHIXOIAT U3 paccMaTpuBaeMoil desmenvrhocmu. Ilocnensis

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

paccMmarpuBaeMas OesimenbHOCHLb.

Xots npoepamma |BM Rational Rose 2003 mo3BoJIsIeT OIpeIeTuTh CBOWCTBA desimelbHOCHU, TOCTYITHBIC Ha

Bkiaake Actions ([leiicTBus), cieayer IOMHUTD, YTO BHYTPEHHHUE ACHCTBUS SBJISIFOTCSI CBOMCTBAMU OOIIETrO MOHSATHS
COCTOSTHHSI,  BHYTPEHHSISI 0esimeibHOCHb CITYKUT UMEHEM COOCTBEHHO OdestmeibHoCHU, IOMeNaeMon Ha

auarpammy oesimenbHocmu. [1o3ToMy s dessmenvHocmu BO N30exkaHue HeJ0pa3yMEHHH JIydIlle OCTABUTh 3TY BKIIAJIKY
IIyCTOH.

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

JlobGaBneHue nepexoda Ha TuarpaMMy 0esimebHOCHU TIOJTHOCTIO aHAJOTUYHO AMarpaMMe COCTOSIHUI. A UMEHHO, JUIst
J00aBICHUS nepexoda MEXKIY IBYMSI OestmeabHOCmAMY HYKHO ¢ TIOMOIIBIO JIEBOW KHOIIKH MBI HAKATh KHOIIKY C
n300pakeHNEM nepexoda Ha CIeHalbHON TAHEIH HHCTPYMEHTOB, OTITYCTHTH JICBYFO KHOTIKY MBIIIH, IIEIKHYTh JICBOU
KHOTIKOW MBITIN Ha W300pa’keHIH UCXOTHON OesmenbHOoCmy Ha IAArpaMMe U OTITYCTHTh €€ Ha H300paskeHIH

LIeJIeBOM desamenvrocmu. B pe3ynbpTaTe 3TUX ASHCTBHH Ha TUarpaMMe HOSBUTCS H300paskeHUe nepexodd, COeANHSIIOMEro
JIBE BBIOPAHHBIX desimeivhocmu. ECIi B Ka4ecTBE OJJHOM U3 ISSITEIBHOCTEH SIBJISICTCSI CHMBOJI BETBJICHUS WIIH COCIUHCHHUS,
TO MOPSAIOK JOOABICHUS Nepexo0a COXPAHICTCS MPESKHIM.

CrietyeT 3aMeTHTb, YTO IPU HAJTMYUH B IPOEKTE 3aKOHUCHHON Ouazpammsl COCMOAHUL TIOTBITKA 100aBUTh HA4YaJIbHOE
COCTOSIHHE Ha JUATrPaMMy OesmenbHOCHY ¢ TIOMOIIBIO KHOIIKY CIIeIMaIbHON MTaHeIM HHCTPYMEHTOB OKaXKeTCs
6e3ycnemHoi. B aToMm cirygae npoepamma |BM Rational Rose 2003 pukcupyer Hanm4re B MOAETH HAYaIbHOTO COCTOSHHS
U HE MO3BOJIUT JOOABUTH €T0 C IIOMOIILIO COOTBETCTBYIOIIEH KHOIKH Ha pa3padaThiBaeMble Ouazpammol

cocmosiHuil WK desimeabHocmu. PenmTs 1aHHy1o Mpo01eMy MOXKHO OCPEICTBOM MEPETACKMUBAHUS C TIOMOIILIO MBIIIN
HaYyaJbHOTO COCTOSHHMSA M3 Opay3epa IPOeKTa Ha JI00YI0 U3 BHOB pa3padaThIBacMBbIX IHArPaMM.

[Nocne nobaBneHuns nepexoda Ha IUATPAMMY OesimeabHOCMU CTAHOBSITCS IOCTYIHBIMU JUTS PEAAKTHPOBAHMS €0 CBOICTBA B
crenuaibHOM AnaioroBoM okHe (puc. 10.3), KOTopoe MOXKHO OTKPBITh 70 JBOHHOMY IIETYKY JICBOH KHOIIKOM MBIIIN HA
n300pakeHNH nepexood.



24 State Transition Specification el s

General | Dietail |

Event: I

Argurments: I

Stereotype I j

Documentation:

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

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

[pu cienuuKanuu CBOUCTB nepex0dos caeayeT IOMHUTbD, YTO BCE nepexodsl Ha TUarpaMMe OesimeilbHOCHU SIBISIETCS
HETPUTTEPHBIMHY, T.C. HC UMCIOT UMEH cOOBITUH. [10 3TOM puuKHe noste 660da ¢ umeneM Event (CooObiTue) mist

BCEX nepexo008 TOIDKHO 0CTaBaThes MycThiM. Ho BCe nepexodul, BRIXOIAIINE U3 CUMBOL06 GeMBIIeHUs. (DEUeHs,), TOTKHBI
HUMETh CIOpOodicesble YClosust, KoTopbie criennbunumpytores Ha skiajake Detail (IToapo6HO) auanoroBoro okHa
criennUKaIuN CBOMCTB nepexood.

OxoHYaTeIbHOE TMOCTPOCHUE TUArpaMMbl ACATCIIBHOCTU MOJCITIN OaHKoOMaTa

I[J'I?[ 3aBCPHICHUA MOCTPOCHUS AUATrPAMMBI OdesimenbHOCmU paccMaTpuBacMoro npumepa CiaeayeT OrnMCaHHbIM BbIIIC
CIrocoooM I[068.BI/ITI> OCTaBIIUECS OessmebHOCHU U nepexoz)bz. C arou LECJIBIO CJICAYCT BBIMTOJHUTD CICAYIOINC JIENCTBUS:

1. Hobasuts oesmenvrocmu ¢ umeHamu: Beectu [TMH-xon, Beidpats Tun Tpanzaknuu, Beectu cymmy, [lomyunts
CIPaBKy O COCTOSIHUM cueTa, [losyauts Hannunsle, [ToaydnTs ek, [Tomyduts KapTouky 1 pUHAIBLHOE COCTOSHHE.

2. Jlo6aBUTE cumeonsl gemenenus (peuieHus), pacloIoKUB UX MEXIy desmenvHocmamvu ¢ uMeHaMmu: Beectu [TMH-
kox 1 BeiOpath T TpaH3akiuy, BeiOparts Tun Tpansakuuu u Beectu cymmy, Beect cymmy u Ilonyduts cripaBky o
cocTosiHuu cueta, [lonyunts HanuuHble ¥ [lomyunts ek, [Tomyunuts ek u Ionyunts kapTouky. Ilpu aTom

TIOCIIEAHUM cumBon peuteHuss OYAET UCTI0JIb30BATHCS B KAUECTBE CUMBOJIA COEIMHEHMSI.

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

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

pewenus K desmenvrocmuy BeiOpaTh THIT TpaH3aKIuK. J{Jis 3a1aHus cmopodiceso20 yciosust JaHHOTO nepexodd CIeayeT
BBectu TekcT [TMH-ko BepHsIii B mojie BBoga Guard Condition ( Cmopoorcesoe ycnosue ) na Bkiaanke Detail (IToxpo6HO)
OKHa crien(UKaIuy CBOWCTB JAaHHOTO nepexoda (puc. 10.4). Ilpu 3TOM TEKCT cmopodice8020 yciosust CeAyeT BBOIUTE 0€3
CKOOOK.



BYstate Transition Specification el |

General Detai |

Guard Condition: II'IHH-KD.U. BEPHEIN

Auction: I

Send event:

|
Send arguments: I
Send target: I

Transzhion between substates

Fram I j

Ta I BrISpaTE THN TPAHZAKLMA j

k. I Cancel | Apply | Browze - Help

Puc. 10.4. [InanoroBoe OKHO crieli()UKAINU CBOUCTB Mepexo/ja NpH 3aJaHUH CTOPOKEBOTO YCIOBUS

I[J'I?[ MPOAOJIKCHUS IIOCTPOCHUS AUArpaMMBbl OesimenbHOCmu CJICAYCT BBIIIOJHUTL CICAYIOIIHUC HeﬁCTBHﬂZ

5. J06aBuTh nepexod co cmoposicesvim ycaosuem. [[IMH-ko1 HEBEpHBINi|, HAPABICHHBIN OT CUMBOAA peuieHUs. K
CHUMBOITY COEJTUHEHHS.

6. Jlo6aBUTh nepexoo, HaNpaBJICHHBIN OT desimebHocny BpIOpaTh THIT TPAH3AKIIUK K CUMBOJLY PEULEHUL.

7. J106aBHTE nepexo0 CO CMopoXicedbiM YCiosueM: [BBIOOP CHATHS CYMMBI| , HATIPABJICHHBINA OT CUMBOIA
pewenus X desmenvrocmu BBecTn cymMMy.

8. J106aBUTh nepexod o cmopodicesbim yciosuem. [BBIOOD MOTyUSHHUS CIIPABKH |, HAPABICHHBIN OT CUME01A
pewenus X desmenvrocmu T10Iy4nuTh CIIPABKY O COCTOSIHUH CUETA.

9. Jlo6aBuTh nepexoo, HaNPaBIICHHBIN OT desimebHocnmuy BBECTH CYMMY K CUMBOILY peuleHusl.

10. J106aBUTh nepexod co cmopodicesviM yciosuem. [cymma He MPEBBIIAET Kpeoum|, HapaBJISHHBIN OT cUME01a
pewenus K desmenvrocmu [10aydnTh HaTMYHBIE.

11. J106aBUTh nepexod o cmopodicegbim yciosuem. [CyMMa TPEBbIIIAeT Kpeoum |, HAPaBICHHbIH OT cUMB0Id
peuenusi K CAMBOITY COEIMHEHUSI.

12. Jlo6aBUTh nepexod, HaNpaBJIEHHbIN OT dessmenbrocnu [10TyInTh HATMYHBIE K CUMBOJLY PEUUEHUs.

13. J100aBUTE nepexod co cmopodicesbim yciosuem. [BpIOpaHa nevaTh 4eKa), HalpaBJICHHBIH OT cuM801a
pewenus X desmenvrocmu T10TydnTh YeK.

14. Jlo6aBUTE nepexod co cmopodicegbim yciosuem. [NiedaTh YeKa He BEIOpaHa|, HalpaBiIeHHBIN OT cuMgoa peuenus X
CHUMBOJTY COEJITUHEHHS.

15. J106aBUTh nepexod, HANIPaBICHHBIN OT desmenvrhocmu T1oTydnuTh 9eK K CUMBOJY COCTMHEHUSI.

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

17. Jl06aBUTh nepexood, HaNPaBJICHHBIH OT CUMBOJIA COSIMHEHHUS K destmenbrocmu [10yduTh KapTOUKy.

18. Jl06aBUTh nepexod, HANIPaBICHHBIN OT desmenvrocmu I10TyduTh KapTOUKy K (UHATEHOMY COCTOSHUIO.

IocTpoennas Takum o0pazoM Juacpamma dessmenvrocmu OyaeT uMeThb ciexyromuii Bug (puc. 10.5).
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For Help, piese F1 Diedauh Language: Arsisis v
Puc. 10.5. OxoHYaTEIbHBIN BU JHATPAMMBI ACSTSILHOCTH JIUIS MOJIE/IA OaHKOMATa

Crnenyet 3aMeTUTh, YTO B pa3pabaThIBa€MON MOJIENH duazpamma oesimenbHOCmy He ONMCHIBAET CUTYAIIUIO OJOKHPOBAHUS
KapTOYKH [PU TPHXK/IbI HeBepHO BBeeHHOM [TMH-ko€e. JIOmOMHNTD JaHHYIO TUarpaMMy OestmeibHOCHUL, KOTopast
YUUTHIBACT JJAHHOE YCJIOBUE B POPME MPOBEPKU OTACIBHOTO YCIOBHS, MPEAIAracTCs YUTATESIISIM CAMOCTOSITEIILHO B
Ka4yeCTBE YIPAKHCHHUS.

Crenyer nomuuTh, uto B cpeae IBM Rational Rose 2003 duacpamma dessmenvrocmu He sBIsieTCs: HEOOXOMMOM JIIst
TeHEpalUH MPOrpaMMHOro koja. [loaToMy pa3spaboTKy AuarpaMm 3TOr0 THIA, OCOOCHHO B YCIOBUX Ae(HIINTa BPEMEHH,
OTIYIIEHHOT'O Ha BBITOJHEHUE MIPOEKTa, MHOT/IA OMYCKAlOT. B TO ke BpeMs clielyeT OTMETHTh, 4TO B IIPOCKTAX
PEHH)XHHUPHHTA U JJOKYMEHTHPOBAHHSI OM3HEC-TIPOLIECCOB QUASPAMMA OesimebHOCMU SIBIISIETCS OCHOBHBIM CPEICTBOM
BH3yaJIM3al[uy OM3HEC-TIPOIeCCOB B KOHTEKcTe si3bika UML.

.Ha6ODaTODHa$I pa60Ta 20. Paspa60TKa JMarpaMMbl KOMIIOHEHTOB M PeIaKTUPOBAHKME CBOMCTB €€ DJICMEHTOB

OcobeHHOCTH pa3pabOTKM quarpaMMbl KOMIIOHEHTOB B cpenie IBM Rational Rose 2003

Jluazpamma Komnonenmos CIyXKUT YacThIO (PU3NUECKOTO MPEACTABICHUS MOJICIH, UTPAST BAXKHYIO POJIb B IIpoliecce
OOAII u sBaseTcss HeOOXOAUMOH sl TeHEPaUK IPOrpaMMHOTO Kojia. OO0IIre peKOMEHIAuN 1o TTIOCTPOCHUIO
JMarpaMMBbl KOMHOHEHMOE OBUTH PacCMOTPEHBI B JieKiuu 12 xypca "OCHOBBI 00beKmHO-0pUeHMUPOBAHHO20
mooenuposanus B Hotarn UML". s pa3paOoTku AuarpaMm Komnonennog B Opaysepe IpoeKTa IpeHa3HaueHO
OTHENBHOE npedcmasienue komnonenmos (Component View ), B KOTOPOM yKe COAEPKUTC OUASPAMMA KOMROHEHMO8 C
MYCTBIM COJIEp’KaHHEM U UMeHeM no ymondanuio Main (I'naBHas).

AKTI/IBI/I3aIII/I${ AunarpaMMbl KOMNOHERMOo6 MOXKET OBITH BBIIIOJIHEHA OIHUM U3 CJICAYIOIHNX CIOCO0O0B:

° [enKkHYTh HA KHOTIKE C H300paXEHUEM JHArPAMMbl KOMHOHEHMOE HA CIMAHOAPMHOU NAHEAU UHCIMPYMEHNO8.
° PackpbITh peacTaBieHne komnonenmos B opaysepe ( Component View ) i aBax /bl IEIKHYTh Ha
muktorpamme Main (I'naBuas).

° Uepes myHKT MeHI0 Browse — Component Diagram (bpaysep —* JluarpamMma KoMnOHEHMO8 ).



B pe3ynbTaTe BBIIOIHEHHS 9THX ACHCTBHII NOSABISAETCS HOBOE OKHO C YUCTBIM pabouum
JUCMOM JUATPAMMBL KOMNOHEHMO8 U CIIELUAIbHASL NaHelb UHCIPYMEHMOo8, CoJeprKallas KHOIKH ¢ H300paxeHneM
rpadu4ecKux NPUMUTHBOB, HEOOXOIUMBIX JUIsl pa3pabOTKH AUarpaMmbl Komnonenmog (tadmn. 12.1).

Ik

iR

Ta6nnua 12.1. Ha3HaueHne KHOIIOK creuuaIbHON MaHeIn HHCTPYMEHTOB AUarpaMmMbl KOMIIOHECHTOB

I'padpuueckoe

u3o0pakeHue

BcenaibiBaromias

nmoacKaska

Selection Tool

Text Box

Note

Anchor Note to Item

Component

Package

Dependency

Subprogram Specification

Subprogram Body

Main Program

Package Specification

Package Body

Task Specification

Task Body

Generic Subprogram

Generic Package

Database

Ha3znayenne KHONKH
[IpeBpamaet n3obpakeHue Kypcopa B pOpMy CTPEIKH IS

MOCICAYIOMICTO BbIACICHUA 3JICMCHTOB Ha AUarpaMmme

JobapnseT Ha TUarpaMMy TEKCTOBYIO 00JIaCTh

JobassieT Ha quarpaMMy IpUMevaHHe

Jlo6aBnseT Ha TuarpaMMy CBA3b IIPUMEYAHUS C COOTBETCTBYIOLIUM

rpadUueCKUM 3IEMEHTOM JTHATPAMMBI

HO6aBJ’I$IeT Ha quarpaMMy KOMNnoHernm

JobasmnsieT Ha duazpammy naxkem

Jo6aBnseT Ha AuarpaMmy OTHOIIEHUE 3aBUCUMOCTH

JobaBnsieT Ha AuarpaMMy crieliu(UKaIuIo moAIpOrpaMMEI

Jo6asnseT Ha qUarpaMMy TeJo ITOANPOTPaMMEI

Jlo6aBnsieT Ha tuarpaMMy IJIaBHYIO ITPOTpaMMy

JobaBnsieT Ha UarpaMmy crneyugurkayuio nakema

I[O6aBJ'I$IeT Ha auarpamMmy TeJio MaKeTa

JobansieT Ha TuarpaMMy Crielu(UKAINIO 3a1a4n

JlobGaBnseT Ha JUarpaMmy TEJO 3a1aqu

Jo6apnseT Ha TUarpaMMy THIIOBYIO TIOATIPOTPaMMBI(TI0 YMOTYaHHIO

OTCYTCTBYET)

Jo6asnsieT Ha qUarpaMMy THIIOBOW TTaKeT (110 YMOIYaHHUIO OTCYTCTBYET)

JobasnseT Ha tuarpaMMy 6a3y JaHHBIX (II0 YMOJYaHUIO OTCYTCTBYET)

Kak BugHO U3 3T0¥ TaONHIL, 70 YMOTUYAHHUIO HA TIAHETH HHCTPYMEHTOB OTCYTCTBYIOT TOJIBKO TPH rpaMaecKuX dIEeMEHTa
13 PACCMOTPEHHBIX PaHee JIEMEHTOB AUArpaMMbl KOMHOHEHMOG, @ UMEHHO - KHOIIKU C MTUKTOrpaMMaMH TUIIOBOM
MOIIPOTPAMMBI, THIIOBOTO TIAKETa U 6a3bl OaHHbIX. [Ipr HEOOXOJUMOCTH UX MOYKHO JT00AaBUTh Ha CIICIUATBHYIO MTAHEIh
IUarpaMMBl KOMNOHeHMAa CTAaHAAPTHBIM CITIOCOOOM.

Ilpozpamma |BM Rational Rose 2003 He nmonuepuBaeT rpapuieckue cmepeomunsl, paCCMOTPEHHBIE B JIeKuuu 12 Kypca
"OCHOBBI 00bEKMHO-0PUEHMUPOBAHHO20 MoOdenuposanus B Hotarmu UML", u npeiaraet yenviil psij
COOCTBEHHBIX cmepeomunos. I papudeckoe M300paKeHUE ITUX CMepeomunos U X KpaTKas XapaKTepHCTHKA MPUBOASTCS B



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

Tabnmma 12.2. ['paduueckoe n300pakeHUE cmepeomunos KOMNOHeHmos U X XapaKTephuCcTHKa

I'paduueckoe nzodpakenue u
HMS 110 YMOJIYAHHIO

MewSubprogspec

MewSubprogBody Subprogram Body

Main Program

Mewhdainsubprog

NewPacl{ageSpec Package Specification

o

MNewPackageBody Package Body

MNewTaskSpec Task Specification

B

HaszBanmue crepeoruiia

XapaKTepI/ICTI/IKa CTepeoTUuIIa Komnonernma

Subprogram Specification Cienndukarnus moamporpammel. COAEPKUT onucanue

nepemeHHuIX, IPOIEAYP M QYHKIUH U HE CONEPIKUT
OIpeieNeHuil KilaccoB

Teno noamporpamMmMsl. CofepKUT peaan3alnnio Ipoueayp u
(yHKIMIA, HE OTHOCAIIMXCS K KAKUM-TO KJlaccaM, IPH 3TOM He
COJICPIKUT OIPE/ICIICHIH KIIACCOB MM peaTi3allii onepanuii
JIPYTHX KJIAaCCOB

I'maBHas mporpamma. Peanmnzyer 6a30Byro JTOTHKY pabOTHI
MPOTPAaMMHOTO TPHIIOKEHHS ¥ COJEP)KUT CCHUTKU Ha
JIpyTHE KOMHOHEHMbl MOJIEIIN

Cneyughuxayust naxema. COIepKUT ONpeIeICHHE Kilacca, ero
aTpuOyTOB U ornepaluii. B s3pIke IpOrpaMMUpPOBAHUSI

C++ cneyughuxayuu nakema cOOTBETCTBYET OT/ETbHBIN (aili ¢
pacmrperueM "h"

Teno nakera. Collep>KUT KOA peaM3auuy onepayuil kiacca. B
sI3BIKE TIporpammupoBanns C++ cneyugurayuu
naxkema COOTBETCTBYET OTIEIbHBIN (aiis ¢ pacmmperuem "cpp"

Crenmduxanns 3agagu. MoxXeT coaepKaTh OIpeaesicHie
KJacca, ero aTpuOyTOB M Olepalnii, KOTOpPbIE MPEATOIaracTcs
UCTIONB30BaTh B HE3aBUCUMOM HOMIOKE YNPAGIeHUs



Task Body Temo 3amaun. MOXeT COepkKaTh PEaAU3aAUI0 Onepayul
NewTaskBody Klacca, KOTOPbIe MMEIOT HE3aBUCHMBIH MMOTOK YIIPABICHHUSL.

NewGenericSubbro Generic Subprogram Tumosas moxmporpamma. COIepKUT onucanue nepemenHsbix,
Prog npoueayp 1 GYHKIHH, KOTOpbIE MOTYT OBITh UCIIOJIL30BAHbI B

‘ - HECKOJIbKUX TPOrPaMMHBIX NPHI0KeHHUX. [Ipy 3ToM THIIOBast

HOANPOrpaMMa He COJCPIKHUT ONPEACIICHUH KI1accoB

+
'
1
1
1
'
1
1
1
'
1

NewGenerl Cpacl{age Generic PaCkage Tumnosoii maker. CO[[ep)KI/IT OIIpEACICHUE Kiacca, €ro
e aTpuOyTOB U OIEpaINii, KOTOPOE MOXKET OBITh HCIIOJIB30BAHO B
HECKOIBKUX MPOTPAMMHBIX TIPHIOKCHUSIX

Database baza nannbix. COJACPKUT ONMpPEACICHHE OJJHOTO UITH
HECKOIIbKUX KJIACCOB, UX aTPUOYTOB U, BO3MOXKHO, OTIEPAIIHIA.
IIpu 3TOM COOTBETCTBYIOIIUE KJIACCH MOT'YT OBITH pPEaIi30BaHbBI
B (hopMe OJIHO¥ WIIM HECKOJIbKHUX TaOIUI] 6a3bl JaAHHBIX

MNewSubprogspec

Hcnons3oBaHme paCCMOTPEHHBIX C/Mepeomunog CymecTBEHHO YBEIMIMBAIOT HATJIAJHOCTh IPa)MuecKoro MpeACTaBICHUS
JuarpaMMbl KOMHOHEHMO0E U NO3BOJIIIOT apXUTEKTOPY YTOUHUTh XapakTep pealu3aliiid MOAEIU IPOrpaMMHUCTOM Ha
BBIOPAHHOM SI3BIKE MTPOrPAMMHPOBAHUS.

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

Jist n0GaBIICHUS] KOMIOHEeHMA Ha AUATPAMMY KOMROHEHN06 HY)KHO C IOMOIIBIO JIEBOW KHOIIKH MBIIIU HAXATh KHOIIKY C
H300paKEHUEM [TUKTOIPAMMbBI KOMHOHEHMA HA CTICIIMAIbHOM MAHEIN HHCTPYMEHTOB, OTITYCTHUTH JICBYIO KHOIKY MBIIIN U
HIENKHYTh JIEBOH KHOMKOM MBIIIK HAa CBOOOJHOM MecTe pabodvero jucra auarpaMmbl. Jl00aBUTh KOMIOHeHm Ha Harpammy
MOYKHO TaKKe ¢ TOMOIIBIO onepayuu TaBHoTo menio: Tools ™ Create ™ Component wi ¢

IOMOIIBIO onepayuu KOHTeKCTHOro Menio: New ~— Component, peaBapuTeabHO

BBIJICIINB npedcmaesienue KOMNOHenmog B Opay3epe npoeKTa.

B pesynbrate aTHX A€HCTBHUIT Ha JUarpaMMe MOSIBUTCS M300pakeHNE KOMROHeHma ¢ MapKepaMy U3MEHEHUsI ero
TEOMETPUUECKUX Pa3MEPOB U MPEII0KEHHBIM CPEA0il IMEHEM 710 YMOITYaHUIO, KOTOPOE pa3paboTUNKy CIIeAyeT N3MEHUTD.
ITponomkast pa3pabOTKy MOAEIN CUCTEMBI YIPaBICHNSI 0AHKOMATOM, IIOCTPOUM JUIsl HEE TUarpaMMmy xkomnorenmog. C 31oit
LENTBI0 N3MEHUM UM TMarpaMMBl, TIPEUIOKEHHOe #o yMoIdaHuto Main, Ha Juazpamma komnonenmos ATM, a nist
NEePBOro 00aBICHHOTO KoMnoHenma 3ananuMm umst MainATM.exe (puc. 12.1).
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Puc. 12.1. /luarpamma KOMIIOHEHTOB Tocie q00aBicHus koMnoHeHTa MainATM.exe

JJIs KaXKIIOTO KOMNOHEeHmMa MOKHO OTIPEISIIATh PA3IMIHBIC CBOMCTBA, TAKUE KaK CTEPEOTHII, A3bIK NPOSPAMMUPOBAHUS,
JIeKIapaluu, peaan3yeMble Kiaaccel. PegakTupoBaHue 3THX CBOMCTB AJIS IPOU3BOJIBHOTO KOMHOHEHMA OCYIIECTBIISIETCS C
MTOMOIIIBIO JMAJIOrOBOTO OKHA crienupUKaIui cBOHcTB (puc. 12.2).

Eumpunent Specification for MainATM d |

General IDetaiI I Healizesl Files I

M arne; IMainﬁ.TM.EHE

Stereotype: IEXE j Language: I.-‘-‘-.nalysis hd I

Documentation:

Peanusyer knack: Al
KoHrponnep baHkoraTa
W T paHsaruma baHkomara

=
| ok I Cancel | &pply I ﬁruwse*l Help |

Puc. 12.2. [IuanoroBoe okHO crierudukanuu cBoiictB kommnonenta MainATM.exe

B wactHocTH, st Komnonenma MainATM.exe MoxHO BeIOpath crepeotunt <<EXE>> u3 npeamaraeMoro BIOKEHHOTO
CIIMCKA, IOCKOJIbKY IIPUMEHUTEINIBHO K pa3padaThiBaeMOil MOAENH MpeAIoIaraeTcs peanu3auus 3T0r0 KOMHOHeHma B
dbopme ucnonaumoro ¢aiina. [Ipu 3tom Ha Bknaake Realizes (Peanusyer) cogepxaTcst Bce KIacChl, BKIIOYAs H aKTEPOB,
KOTOpBIC HA JJAHHBIH MOMEHT IPUCYTCTBYIOT B Mozenu (puc. 12.3). Cienyer 3aMETHTh, YTO KIAacChl OYAyT NOKa3aHbl B TOM
OKHe TOJIbKO TIpH BbIOpanHOM cBoiictBe Show all classes (IToka3ats Bce kimaccsl).



Eumpunent Specification for Maind el s

Generall Detsil  Realizes | Files I

¥ Show all clazzes

Clazs Mame | Logical Fackage... | Language
E K.oHTpoAnen Logical YWiew Analyziz
H_IdkpaH b aHkomaTa Logical YWiew Analyziz
H_MpiHTep baHkoraTa Logical YWiew Analyziz
H_F.naguWaTupa BaHkorara  Lodical Wiew Analyziz
H_ )Y eTpolicTeo BRldadd Han Lodical Wiew Analyzis
H Y eTpolficTeo yTeHWA kapt Lodical Wiew Analyziz
—f— K.anert bankoraTa IJze Caze View Analyziz
i =B aHE IJze Caze View Analyziz
HyKoHrponnep Bankomara Logical View Analyziz
-3 |[K.oHTpannep banka Logical YWiew Analyziz
() Tpansakuua BaHromara Logical Wiew Analyziz

dl | H

] I Cancel | Apply | Emwsevl Help |

Puc. 12.3. JIuanororoe okHO crierudukanuu cBoicTB komnoneHta MainATM.exe, oTKpbITOE Ha BKiIaake Realizes
(Peammsyer)

Ilo ymomaanmio B cpene |IBM Rational Rose 2003 st Bcex mo0aBiIsieMbIX Ha AHATPAMMY KOMHOHEHMO8 B KAUeCTBE S3bIKa
peanu3aIyy UCTIONb3YeTCs A3bIK aHAIN3a, KOTOPBIHM B MOCIEICTBUU CIEAYET U3MEHUTD Ha TOT A3bIK NPOSPAMMUPOBAHUSL,
KOTOPBIH MPEATIoaracTcsi NCIOJIb30BATh ISl HAMCAHMS IIPOrpaMMHOT0 Kozia. B nasnpHeleM npu reHepannu
MIPOTrPaMMHOTO K0Jja He00X0IMMO OYyZIeT JIOMOTHNUTEIBHO BEIOPATh T€ KIIACChl, KOTOPBIE PEaln3yeT TOT HIIH

HWHOU Komnonenm Monend. Ilpoepamma |BM Rational Rose 2003 monmep:xuBaeT BO3MOXHOCTh UCTIOIB30BaHUS Pa3IMIHBIX
SI3BIKOB MPOTPAaMMHPOBAHUS TSI peaTU3aluy Pa3IHIHBIX KOMHIOHEHN08 MOJIENH.

I[O6aBJ'ICHI/Ie OTHOIICHUA 3aBUCUMOCTH U PEAAKTHUPOBAHUEC €TI0 CBOIICTB

JobapneHre OTHOIICHUS 3aBUCHMOCTH Ha TUarPaMMy KOMHOHEHNO06 aHAJOTHYHO J00AaBICHHIO COOTBETCTBYIOLIETO
OTHOIUICHHS Ha AMarpaMMy BapHaHTOB MCIONb30BaHusl. [Ipojomkas pa3paboTky Moienin GaHKoMaTa, Ha

JIMarpaMMy KOMIOHEHMO086 TIPEIBAPUTEIBHO ClIeNyeT J00aBUTh BTOPOil komnonenm ¢ umeHeM MainBank, s kotoporo
BBIOpaTh crepeotrn Main Program. [l noOaBiieHust 3aBUCHMOCTH MEXAY ABYMS KOMNOHEHMAMU HY)XHO C IIOMOLIBIO
JIEBOI1 KHOITKM MBILIM HAXATh KHOIKY C U300payKeHNEM 3aBUCHMOCTH Ha CIICIHaIbHOW MaHel HHCTPYMEHTOB, OTIYCTUTh
JIEBYIO KHOIIKY MBILIH, IEIKHYTb JIEBOW KHOIIKOW MBIIIH Ha N300paKEHUH UCXOIHOTO KOMNOHEHMA HA TUarpaMMe 1
OTIYCTHTH €€ Ha M300pakeHNH LIeTIeBOT0 KOMNOHenma. B pe3ynbrare 3TUX NEHCTBUI Ha MarpaMMe MOSBUTCS
n300pakeHre OTHOIICHNUS 3aBUCUMOCTH B ()OpME ITyHKTUPHOH JIMHUH CO CTPEJIKOH, COeIMHSIONEeH 1Ba

BBIOPAHHBIX KOMNOHEHMA.

IIpUMEHUTENBHO K AUarpaMMe KOMHOHEHMO8 MOJIEA OaHKOMAaTa PACCMOTPEHHBIM CIIOCOOOM ClIeIyeT

J00aBUTh OMHOUeHUe 3aBUICUMOCTH OT KoMnonenma ¢ uMeHeM MainATM.exe k komnonenmy ¢ umenem MainBank.
B Oononnenue x 3TOMy I HATJIAAHOCTH MOXHO YKa3aTh B ()OpMe MPUMEUAHHUI T€ KIIACChl MOJIENH, KOTOPBIS
MIPEAToJIaraeTcs peain30BaTh B JaHHBIX komnonenma X (puc. 12.4).
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Fox Help, preas F1 Drefaudt Langusge dnaknis ’:

Puc. 12.4. /lnarpaMmma KOMIOHEHTOB I10CJIe A00aBIEHHS OTHOILCHHS 3aBUCUMOCTH MEXy KoMnoHeHTaMmu MainATM.exe u
MainBank

Crnemyer 3aMETUTB, 9TO omHouieHue 3aBucuMocTH B cpene IBM Rational Rose 2003 He nMeeT cOOCTBEHHOTO OKHA
cneuudukau cBoiictB. VIMEHHO no 3Toil npuunHe crenuduIpoBaTh CBOCTBA JAHHOTO OTHOILICHUS, TAKHE KaK UMl U
CTEPEOTHII, MOYKHO TOJIBKO C MTOMOIIBIO TEKCTOBOW O0JIACTH, YTO HEJIb3sI MPU3HATH YIAOOHBIM C TPAKTUYCCKOH TOUKU
3peHHS.

OxoHYaTeIIbHOE MOCTPOCHHUC AUArpaMMbl KOMIIOHCHTOB MOJCIIN OankoMara

I[J'IS[ 3aBCPUICHUA MTOCTPOCHUS UATPAMMBI KOMNOHEHmMO6 pacCMAaTPUBACMOT'0 IpUMEpa CJICAYCT OINIMCAHHBIM BBIIIC
CII0co00M I[O6aBI/ITB OCTaBIIHECS KOMNoHeHmul U 3aBUCUMOCTH. C 3TOM HCJIbIO CJIICAYCT BBINIOJHUTD CICAYIOIINE ,HeﬁCTBHﬂZ

1. JobaButh komnonenm ¢ umeneM: YcrpoiictBa bankomara, s koroporo 3anath crepeorun Task Specification.
2. Jl00aBUTE KoMnonenmsl ¢ IMEHAMH: Y CTPOUCTBO UTeHUsI KapToukH, KinaBuarypa bankomara, [TpuaTep
bankomara, Jxpan bankomarta, YCcTpoHCTBO BbIIAYH HAJTUYHBIX, AU KOTOPBIX 3aaTh ctepeotun Task Body.

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

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

nmeneM YcrpolictBa bankomara.

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

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

7. J106aBuTh 3a6ucumocmes OT KOMHOHeHma ¢ UMeHeM DKpaH baHkomara k komnonenmy ¢ UIMEHEM Y CTpONCTBa
bankomara.

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

nmeneM YcrpoiictBa bankomara.

ITocTtpoeHnas TakuM 00pa3oM ouazpamma KomMnoHenmog 0yIneT UMeTh clieaytomuit Bux (puc. 12.5).
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Puc. 12.5. OxoHUaTeNbHBIN BUA AUArPaMMBbl KOMIIOHEHTOB pa3padaThIBaeéMON MOJIEIHN YIIPaBICHUS

Crenyet 3aMeTHUTB, YTO pa3iIMuHbIe TpapuiecKue cmepeomunsl KOMIOHEHMOE He OKa3bIBAIOT BIMSHNS HA 0COOEHHOCTH
TeHepaluy porpaMMHOro koja. Iloaromy nmpu pa3paboTke AuarpaMMbl KOMIOHEHMOE IPUCYTCTBYET HEKOTOpast
HEOJHO3HAYHOCTH BEIOOPA COOTBETCTBYIOIINX CIMEpeomunos, CBsi3anHast C 0COOEHHOCTSIMH TIpeIoaraeMoil peann3anun
MIPOTrPaMMHOTO TIpHiIokeHus. [Ipu paboTe ¢ AuarpaMmon Komnonennog MOXKHO TaKKe CO3/1aBaTh MAKETHl U pa3MellaTh B
HUX KOMHOHEeHMbl, U3MEHSTh MX CHeNN(HUKAIUIO 1 OTHOIIECHHUS 3aBUCHMOCTH MEXIY Pa3INUHBIMU 3JIEMEHTaMH
JUarpaMMbl. BEITOTHUTE 3TH AEHCTBHS MpeJIaraeTcsl YUTAaTENIIM CAaMOCTOSTEIbHO B KAUECTBE yNPaKHEHHUS.

JIaGoparopHas pabora 21. PazpaboTka 1uarpaMMBbl pa3BepThIBAHUS U PENAKTUPOBAHUE CBOMCTB €€ DIEMEHTOB.

OcobeHHOCTH pa3pabOTKK AMarpaMMbl pa3BepThiBanus B cpeae IBM Rational Rose 2003

Juazpamma pazeepmuléanus SBISETCS BTOPOH COCTABHOM 4aCThIO (PM3MYECKOTO TPE/ICTABICHHS MOACIH 1
pa3pabaTtbIBaeTCsl, KaK MPaBIUIO, ISl TEPPUTOPHUATBHO pacIpeeieHHbIX cucteM. [ pa3spaboTku duaepamm
KOMNOHeHmos B Opay3epe MpoeKTa MpeJHa3HaueHo OTIelIbHOe npedcmasnenue paseptoiBanus ( Deployment View ), B
KOTOPOM YK€ COJIEPIKUTCS OUASPAMMA PA36EPMbIEAHUsL C TIyCTBIM COJIepKaHHeM U 0e3 COOCTBEHHOTO HMEHH.

AKTHBH3AIMS OUaepammbl pa3eepmuléanusi MOXKET OBITH BHITIOJHEHA OJJHUM U3 CJIETYIOIIMX CIIOCOOO0B:

°
Pa38epmuleanus).

[{enKxHYTh Ha KHOIIKE C H300paKEHUEM Ouazpammbl pa3gepmuléanus Ha CMAHOAPMHOU NAHeNU UHCIMPYMEeHmMOo8.
JIBasK/1bI IIENKHYTH HA MMUKTOrpaMMe npezcraBienus passeptoiBanus ( Deployment View ) B Opaysepe npoekra.
BrInonHuTh Onepanuo riaBHOro MeHro: Browse ? Deployment Diagram (O630p > Huazpamma

B pe3ynbTaTe BBITOIHEHUS STHX ACHCTBUHN MOSBISIETCS HOBOE OKHO C YHCTBIM pAfoHUM JUCOM OUASDAMMDbL
paséepmuleanus U CICUUATBHAS NAHeNb UHCMPYMEHINO0S, COACPIKAILAs KHOMKU ¢ H300pakeHHeM rpaduueckux
MIPUMHUTHBOB, HEOOXOIMMBIX JIJIs pa3pabOTKu duacpammel pazeepmoiéanus (tadm. 13.1).

Tabnmma 13.1. HazHadueHne KHONOK CIEIHATBHON MTaHEeIN HHCTPYMEHTOB AWarpaMMBbl pa3BepPTHIBAHUS

I'papuueckoe BenabiBaromas

Ha3Hayenue KHONKH



n306pameﬂue nmoacKa3skKa

le Selection Tool [pesparuaer U300pakeHUe Kypcopa B GOpMY CTPENIKH IS OCIEAYIOMIETO
BBIJICJICHUS DJICMEHTOB Ha JIHarpamMmme

AIC Text Box JobanseT Ha THarpaMMy TEKCTOBYIO 00JIacTh

= Note Jlo6aBnsieT Ha qUarpaMMy IpUMevaHie

- Anchor Note to Item  [loGaBrnsiet Ha AuarpaMMy CBs3b MPUMEUAHHUS C COOTBETCTBYOIINM

i rpapUYECKUM SIIEMEHTOM JHArPaAMMBI

& Processor JobaBnseT Ha TUarpaMMmy npoyeccop

p Connection JobGaBnseT Ha THarpaMMy OTHOIICHUE COCTUHEHUS

&) Device JoGaBnsieT Ha quarpaMmmy yCmpoucmeo

Kak BUIHO U3 3TOH Ta6J'II/ILIBI, 10 YMOJYaHHUIO HAa MAHCIIN UHCTPYMCHTOB IPHUCYTCTBYIOT BCC rpa(bnqecm/le OJICMCHTBI U3
PACCMOTPCHHBIX paHEC 3JICMCHTOB OuaepaMMbl paseepmoledrusl, IOOTOMY U3MCHATH CIICHUAJIIbHYIO IIAHCIIb HET
HeO6XOI{I/IMOCTI/I. Pabora ¢ HHanaMMOﬁ Pa3BEPTHIBAHNA COCTOUT B CO3JIaHUU npoyeccopos HyCMpOﬁCI’I’l& ux
CHGHI/I(I)I/IKa]_II/II/I, YCTaHOBJICHHUH cBs3eH MCIKAY HUMH, a TAKIKC Z[O6aBJ'IeHI/II/I n CHeL[I/I(bI/IKaL[I/II/I MMPpOLECCOB.

JlobapneHue y3iia Ha JuarpaMMy pa3BepThIBAHHS U PESAAKTUPOBAHKE €r0 CBONCTB

st no0aBIeHUs y3/1a Ha AUATPaMMy Pa3BEPTHIBAHUS HYXKHO C TIOMOII[IO JIEBOW KHOIKH MBIIIH HAXATh KHOTIKY C
H300paXKeHHEeM TIHKTOTPaMMBbI TpeOyeMoro y3ia ( npoyeccopa Wi ycmpoticmea ) Ha CIIeIHaTbHON MaHETd HHCTPYMEHTOB,
OTIIYCTUTH JIEBYIO KHOTIKY MBIIIN U IIEIKHYTh JIEBOM KHOIIKOW MBI Ha CBOOOHOM MecTe pab0odero JMUCTa JHarpaMMBl.
Jlo6aBuTh npoyeccop Ha IMarpammy pa3BepThIBAHHUS MOXHO TaKKe C

IOMOLIBIO Onepayui rIaBHoro menio: Tools — Create ~" Processor mwm ¢

IOMOIIBIO O7epayuu KOHTEKCTHOTO Menio: New ~  Processor, mpegBapiTensHO

BBIICTIUB npedcmasieHue pa3BepThIBaHMs B Opay3epe MpoeKkTa. AHAJOTHYHO 100aBUTh yCmpolicmeo Ha AUarpaMMy MOXKHO
TAKKE C TOMOIIBIO onepayuu TIaBHoro menio: Tools ~* Create ~ Device mm ¢

IOMOIIBIO Onepayuu KOHTEKCTHOTO Menio: New ~*  Device, npeiBapiTebHO BBIICITHB npedcmasienue PasBepTHIBAHIS B
Opay3epe MmpoekTa.

B pesynprarte sTHX ASHCTBHIA Ha JUarpaMMe pa3BepThIBAaHHS MOSBUTCS HU300paskeHHe y31a TpeOyeMoro THIIa C MapKepaMu
N3MEHEHHS €TO TEOMETPUUYECKHX Pa3MEPOB U MPEATIOKEHHBIM CPE0H UIMEHEM 110 YMOJIYaHHIO, KOTOpOe pa3paboTdnKy
cienyeT m3MeHUTh. [Ipr 3TOM ciexyer mMeTh B BHIY, 4To B cpeae |IBM Rational Rose 2003 oz nporieccopoM moHIMAeTCst
pECYpPCOEMKHIA y3ei, a IOJ] yCMmpolicmeEoM - HEPECYPCOEMKHH y3er.

IIponomkas pa3pabOTKy MOJIEIH CHCTEMBI YIIPABICHHUS OAHKOMATOM, ITOCTPOUM JUIs Hee Auarpammy pasBeptbiBanus. C
9TOH HEJBI0 B KAYECTBE IIEPBOTO V3/1d BEIOEPEM THII npoyeccop W 3anaauM emy uMs bankomar Nel, niist kotoporo B hopme
MPUMEYaHUs YKakeM nomeuennoe 3navenue. {adpec = yin. Canosasi, 1.5}. DTO 3HaueHue CITy>KUT JIs crieludukamu
KOHKPETHOTO ajpeca 0JTHOTO u3 6aHKoMaToB cucteMsbl (puc. 13.1).

JlaboparopHas pa6oTa 22. OcoOESHHOCTH T'eHEPAIlUH MPOrPAMMHOTO KOJIa.
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Puc. 13.1. [Ilnarpamma pa3BepTbiBaHus mociie n06aBienus y3na bankomar Ne 1

JIi1st KaXKI0T0 npoyeccopa MOXKHO crieuUIUPOBaTh Pa3INnIHbIC CBOMCTBA, TAKUE KaK CTEPEOTHUII, XapaKTEPUCTHKY,
MPOIECChI U MX MPUOpHUTET. CrieIU(HKAIINSA ITUX CBOKCTB OCYIIECTBISCTCS C TIOMOIIBIO THAIOTOBOI'O OKHA CIICIIU(UKAIINN
CBOUCTB npoyeccopa (puc. 13.2).

EYProcessor Specification for BankoHaT ! el

General | D etail |

T IE aHE.araT M

Stereotppe: I j

Documentation:
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| ak. I Cancel Apply Browse = | Help |

Puc. 13.2. [InanoroBoe OKHO crienupukanuy cBoicTB y3ma bankomat Ne 1

IIpu sToMm Ha Brianke General (O0mme) MOKHO TOJNBKO H3MEHUTH UMS npoyeccopd, BBECTH TEKCT CTEPEOTHUIIa,
NIPEAI0KEHHbIH CaMUM Pa3pabOTIMKOM, U TEKCT JOKYMEHTAIUH, MOSCHSIONIMHA 0COOEHHOCTH (PU3NYECKOTr0 pa3MeLeHus
nanHoro komroHeHTa. Ha Bkianke Detail (Ilogpo6Ho) okHa crieruuKauy CBOHCTB npoyeccopa MOKHO OIPENIEIIUTh ero
XapaKTepUCTHKH, BHIOPATh MPOIECCHl U BApUAHT NIAHUPOSaHus ero padoTs (puc. 13.3).



BN Processor Specification for Bakik el 4

General  Detai

Characteriztics:

Processes:

| Mame | Pricrity |
[ inATH

— Scheduling:
{* Preemptive " Mon preemptive " Crclic

™ Executive ™ Manual

| )4 I Cancel | Apply | Browse « Help

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

XapakTepuCTHKH npoyeccopa, TaKhe Kak ero ovicmpodeticmaue 1 00beM OMepaTUBHON MaMATH, MOTYT OBITh 3aITHCaHbI B
(dopMme TekcTa B MHOTOCTpaHHUHOE nojte ¢ umeHeM Characteristics. B noze Processes (IIporiecch) MOXHO 3a1aTh
HEKOTOPBIiA TPOIIECC, KOTOPBIi MPEAMOTAracTCsl Peaii30BaTh Ha TAaHHOM npoyeccope. C 3TOU EeMbI0 HEOOXOAUMO
BBIMTOJIHUTH OMEPAIMI0 KOHTEKCTHOTO Merio INsert (BcTaBuTh) v BBECTH TEKCT MMEHH mporiecca. /lanee MOXHO

3a/1aTh APUOPUMEm Npoyeccd, BBEIA HEKOTOPOE YHCIIO B COOTBETCTBYIOIIEE 10.1e BBOJIA.

IIpu HATIMYUHK Y npoyeccopa HECKOJIBKUX MPOLIECCOB MOXKET OBITh JOMOJIHUTEILHO ONpe/eiIeHa
OPOIIEypa NAAHUPOSAHUs UX BBINOIHEHNUS. st cienuHKauK IPOLEIYPBI RAAHUPOSAHUSI NPOYECCOPA MOTYT OBITh
MCIIONB30BaHbI CIEYIOIE BapuaHThl BeIOopa B rpymnme Scheduling:

° Preemptive (C mpuoputetom) - onpeaesiet Ipoueaypy mIaHuposanus, TPy KOTOPOH MPOIECC ¢ OOIBIITNM
MIPUOPHUTETOM OyZIeT UMETh ITPEUMYIIECTBO IIPH UCIIOJIL30BAHIH PECYPCOB 1poyeccopa 10 CPABHEHUIO C

MEHEE NpUOPUMEmHbIMU NPOYECCAMU.

° Non preemptive (be3 mpuoputera) - onpeaenseT Npoueaypy niaHuposaHus, IpA KOTOPOIl BCe npuopumenvl
npoyeccos ATHOpHUPYIOTCs. [Ipy 3TOM TeKyIIHii POIecc BBIMOIHIETCS JI0 CBOETO 3aBEPILICHUS, TOCIIE YETO MOXKET OBITH
HayaTo BBINOJIHEHHE CIIeTYIOIIEro Mpoliecca.

° Cyclic (Luknuueckuii) - onpeaenseT Npoueaypy niaHuposarus, Ipu KOTOPO npuopumenmsl npoyeccog TakxKe
UTHOpUPYHOTCs. Bee npoieccs! BBINOTHAIOTCS HUKINYECKU 0 KPYTY, IPH ATOM KaKIOMY U3 HUX BBIIEISETCS
(UKCHUpPOBaHHOE BPEeMsI Ha BBITIOJTHEHHE, 10 MIPOIIECTBIH KOTOPOTO YIIPaBJICHUE MTEPEeaacTcs CISAYIOIMEMY POoIeccy.

° Executive (McnonHUTeNnbHBII) - ONpenesseT NpoUeaypy AIaHUPOo8anus, 11 KOTOPOH CYIIECTBYET HEKOTOPBIH
QITOPUTM, NIPEeJHA3HAYECHHBIH Ul yIIPaBIEHUsI OTAEIbHBIMU IPOLIECCAMU.

° Manual (BpyuHyo) - onpeaenseT Npoueaypy niaHupOsars, Ipu KOTOPOI nIaHUposanue 6bInOIHEHU.
npoyeccos OCYIIECTBIIAETCS MOJIb30BaTEIEM.

st oroOpaxkeHust nH(GOpMAIIKK O poLIEccax, BHITONHIEMbIX Ha OTICIbHBIX 1poyeccopax, MPpeACTaBICHHBIX Ha AuarpaMme
Ppa3BepThIBAHMS, CIICAYCST BHIIIOJIHUTH ONEPALIHI0 KOHTEKCTHOTO Menio Show Processes (ITokasate npoueccsr). [
otoOpaxeHHss HHYOPMALIH O TIPOLEILYPE NAAHUPOBAHUS OMOENbHBIX NPOYeccos Ha BRIOPAHHOM npoyeccope CleyeT
BBINOJIHUTD OTepaluio KouTekctHoro mernto Show Scheduling (TTokasats miaHupoBaHuUE).

[Iponomxast pa3paboTKy Juaspammsl pazeepmoléanus A5l MOJIEN OaHKOMATa, cieqyeT 100aBUTh
BTOPOii yzen Tuna ycmpoticmeo ( Device ) ¢ umenem Cemb, 17isi KOTOPOTO 3aJ1aTh CTEPEOTHIT <<3aKpbiTasi cemv>>. [Ipu
9TOM JIJIsl 33JJaHUsI CTEPEOTHIIA CIIEAYET BBECTH €ro TeKCT 0e3 YIIIOBbIX KaBbIYEeK B CTPOKY C MMeHeM Stereotype.

Jnst yempoticmea Habop pelakTHPYEMbIX CBOMCTB MEHBIIIE, II03TOMY /ISl HETO C TOMOIIBIO COOTBETCTBYIOIETO OKHA
crenuQUKaIK CBOMHCTB MOXKHO ONPE/ICIINTD: UMSI, CTEPEOTHII, JOKYMEHTAIMIO U XapakTepucTuky (puc. 13.4). Oror dakr
COINIaCyeTCs C ONPENEICHUEM yCHpoiichéa KaK HEPECYPCOEMKOTI0 )37a, HA KOTOPOM OTCYTCTBYET npoyeccop.
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Puc. 13.4. /InanoroBoe okHO crienu(puKanuy cBOUCTB ycTpoiicTBa CeTh, OTKpbITOE Ha Bkiaake Detail (IToxpoOHO)
JlabopaTopHas pa6ota 23. OcoOeHHOCTH TeHEPAIlUH TPOrPAMMHOTO KOJIa.

Janst Monenu 00paboTKK 3aKa30B CTEHEPUPYHTE MPOrpaMMHBIN KOJ Ha si3bike C++.
Omanbvi 6bIN0IHEHUSA YRPAICHEHUA
BBoa Tes1 NakeToB HA AMATrPaAMMY KOMIIOHEHTOB CHCTEMbI

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

2. [MoBropuTe 1. 1 s CleAyOMMIX KOMIOHEHTOB (cM. puc.11.1):

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

IIpoBepka moaean Rose
Brioepute B MeHto Tools > Check Model. TIpoananu3supyiite u nucrpaBbTe Bce HallICHHBIE OMIMOKK B OKHE XKypHaJa.

Oo0HapykeHHMe HapyLIeHU MPaBUJI 10CTyNA


https://www.intuit.ru/studies/courses/14/14/lecture/440?page=3
https://www.intuit.ru/studies/courses/14/14/lecture/440?page=3

OrderClientExe OrderDetail

OrderQptions
OrderDetail
e
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-
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Orderltem -

E

OTkpoiiTe TIaBHYIO AuarpamMmy kiaccos Mojenu (Main) B jorudeckom mnpeacrasienuu (Logical view) moaenu. Beioepure
B MeHro Report > Show Access Violations. TIpoananu3upyiiTe 1 HCIIPaBbTE BCE HAPYIICHHUS MPABHJI JOCTYIIA, TOKA3aHHbBIC B
COOTBETCTBYIOIIEM JIUAJIOTOBOM OKHE.

Puc.11.1. [luarpamma KOMIIOHEHTOB cucTeMbl Order

Ycranoska si3pika C++

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

Ha3nayeHue KOMIIOHEHTAM CHUCTEMBbI SI3bIKA reHepanvu nmporpamMmmMHoOro Kojaa

1. Otkpoiite cnienudukanmo koMmmonenta Order (crenuduKaInIo MaKeTa) B aKeTe
KoMITOHEHTOB Entities. BeiGepure B kauecTBe s3bIKa peanuzanuu C++.
2. [oBTopuTe 1. 1 17151 OCTATBHBIX KOMIIOHEHTOB CUCTEMBI (cM. puc.11.1).

Ha3nadenue cBoiicTB reHepanuu nporpamMmmHoOro Kkoaa

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

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

3. HaxxmuTe xHonky Clone mist co3nanus cBoeit Konnu Habopa CBOICTB MpoekTa. BBemute nums s HOBOro Habopa CBOWCTB
npoekTa (Hanmpumep, MyPropertySet) u BeiGepute ero B packpsiBaroriieMcs crvcke Set mianorosoro okuna Options.

4. Tnst croiictBa Directory B cron6ie Value Heo6xoaumo HabpaTh UMl CO3aHHOTO KOPHEBOTO KATAJIOTa ISt
TEHEePUPYEMOT0 IIPOrpaMMHOr0 Koja npoekra (Hanpumep, c:\order). Haxmure knonky Apply (Ilpumennts) u OK.



T'enepanust nporpamMmmuoro koga C++

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

2. Bribepure B Mento Tools > C++ > Code Generation. TIpocMoTpuTe CO31aHHBIN MPOrPaAMMHBI KOJI B COOTBETCTBYIOIIEM
KaTaJjore JJjisi FeHepUPYEMOro MPOrpaMMHOTO KOJIa MPOEKTa.

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

Henp paboTel — HaydUTHCA pazpabaTHIBATh MOJEIHN MOTOKA padoT; MOHATH MECTO AAaHHOW MOAETH IPH ONpeAeTICHUN
¢yHKUMH pazpabaTeIBaeMOl CHCTEMEBI Ha 3TaIle ONpeeIeHUs TPeOOBAaHHUHA K CHCTEME.

CeroaHs TpyaHO HAMTH KHUI'Y HJIH CTaTblO, NOCBALLEHHY TEXHOJOIHH CO3JaHHA OO0NbLIMX
NPOrpaMMHBIX CHCTEM, KOTOpas He LHMTHpOBala Obl YOMHCTBEHHYIO XapaKTepPHCTHKY HbIHELIHEH
curyauuu: “Tlo Hammm ouenkam tonbko 26% npoextos coznanusa MC sakanuuBalores ycrnemHo .
(Standish Group CHAOS Report 1998)

Rational Unified Process kak TexHoJiorus
Rational Unified Process - 310 npouecce pazpaboTky nporpaMMHOIO o0ecredeH us.

Iponecc — yacTHYHO ynopsa04EHHBI HADOP IATOB, KOTOPLIE HY:KHO NPOAEIATL I JOCTHKEHHS
LEJIH; [TPH pazpaboTKe NporpaMMHOro 00ecneye A 1€k COCTOUT B (POPMHPOBAHHH HIIH PACIIHPEHHH
CYILECTBYIOLIETO MPOrPaMMHOI0 U3/1E/TH.

HoEble kM4 Mpougce y
WM3MEHEHHBIE SMEHEHHA A
TheboeaHKA b CHUCTEME

P NpopamMb!

Mpouecc paspaboTki NporpaMMHOIO obecnedYeHuns - Nnpouecc paspaboTku cncTembl M3 TpebosaHui,
HORKIX (HAYMANRHKIA LIKKN DAIBUTAA | MOKW MAMEHEHHKIX (LIMKN 3RONKILKK).

Korja nporpammuas cucrema paspabarbiBaeTcest Ha [yCTOM MecTe, ee paspaborka — 910 npoiecc
cosganus cuctemsl 13 Tpebosanuii. Ho kak ToJbKO cHCTEMA NPHHANIA KaKy10-TO (JOpMY (HIIH B HALIHX
TEPMHHAX, KOIJla CHCTEMa MPOILLLIAa Had allbHbIH [IMKIT pa3BUTHS), TO JK0Das 10pa3padoT Ka — 9T0 NpoLece
npucrnocobIeHus CHCTEMBl K HOBLIM HIIH HW3MeHHBINHMcH Tpebosanusam. Paspaborka u Bece
nocieayoue 10paspaboTki coCTaRIsMIOT KH3HEHHbIH UK/ CHCTEMbL

Rational Unified Process oOecnieunBaer cTporuii nojaxoj K HasHa4eHHUIO 3a/1a4 H OTBETCTBEHHOCTH B

npejenax rpynmnst paspadorku. Ero meas coctouT B TOM, 4T0ObI rapaHTHPOBAThL BLICOKOE Ka4eCTBO

OporpaMMHOI0 NpoAyKTda, OTBEHAaloUIero IID’I‘p&ﬁHOCTHM KOHEYHBIX IIOJ]b3OBﬁ'I'CJl€FI, B Ipejeiiax

[peICKa3yeMoro BpeMeHHOro rpauka H Oro/Kera.

m  Rational Unified Process — 210 HTepaTHBHBII npouecc. Co31aBare COBPEMEHHBIE CIOKHBIE
IIpO]paMMHb[ﬁ CHCTEMBI MOCHNEnOoBaTCNbLHO, T.€. CHaA4dajla Ollpf:,uf:.llﬂ'l'b BCE leOGJ]f:Mb[, 3aTEM
NPHHUMAThL BCE MPOEKTHLIE peLIeHus, (POPMHPOBATL MPOrpaMMHOE 0DECIEYEeHHEe H, HAKOHELL,
NPOBEPATHL W3/ielHe, HeBO3MOXKHO. M TepanHoHHLI MOAX0 1103BOJISIET YIIyUlIarh [IOHUMAaHUE
npodIeMBI 4EPE3 NOCIIE0BATENLHIE YCOBEPILIECH CTBOBAHHS W ¢ IPHPALLEHHEM KOHKPETH3UPOBATh
o QekTHBHBIE pelieHrs. ITOT NoAX0A obecnedusaer OObLUIYIO THOKOCTE MPH Yy4ETE HOBBIX
'I'p&GOBaHHFI HIIH TaKTHYECKHX H3MEHEHHH B ACNIOBLIX HEJMX, H [NO3BOIACT IIPOCKTY 3apaHee
HAeHTH(QAIAPOBATEL H Pa3peliaTh PHCKH.

m  Rational Unified Process — 210 ynmpagasiemslii npouecc. MrepaunoHHbIi N0IX0/ Npeanonaraer
yIpaB/ieHHe TPeGOBAHHAME U YNPABIeHHe H3MeHeHHSIMH, YT00bI 10 BCEM [1YHKTAM BOBpEMs



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

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

Rational Unified Process cocpenoraumBaer BHUMaHUE HA [NEePBOHA4YalibHOH pa3paborke u
KOMIIOHOBKE YCTOHYHBOH APXHTEKTYPEI [IPOrpaMMel, KOTOpasa odlerdyaer napajuie/lbHYO
pazpaboTKy, MUHUMH3UPYET HNepelellKH, YBeJIMYHBaeT BO3MOKHOCTL MHOIOKPATHOTIO
HCMOJIB30BAHHWA H HANCKHOCTD jKCl]leﬂl‘aLlHH. D1a apxu'reKrypa HCI]OJleye'l‘Cﬂ JJIA l]JlaHHpOBaHHH
HCIIOJIL30BAHKWSA W YIIPABIEHHA PasBUTHEM [IPOIPaMMHEIX KOMIIOHEHTOB.

Heiicreua npu seimonuennu Rational Unified Process ynmpapasiiores npenexentamn. [oustus
l]pel_le,Ll,eH'l'OB H CLCH apml yupaBJthr TEXHOIOI'HYECKHM Mapu[pyrom OT Ae10BOI0O N]O,Ll,eJalOBaHHH
u TpeboBaHuii 10 HCnbITAHKH, 1 00eCNEeYHBAIOT CBA3AHHBIE H JOCTYIHbIE AU aHAIH3a MApLIPYThI
pazpaboTKH U TOCTABKH CHCTEMEL.

Rational Unified Process nojaepxuiBaer 00beKTHO-OPHEHTHPOBAHAYI0 TeEXHAI0rHI0. Hekoropoie
u3 Mozeleil ABIsATcs 00beKTHO-OPUEHTHPOBAHHBIMH MOJEIISIMH, KOTOpLIE Ga3HpyloTcs Ha
HNOHATHSIX OOBEKTOB, KIIACCOB U 3aBUCHUMOCTEI MeK1y HUMH. DTH MO H, N0A00HO MHOI'HM [IpY UM
TEXHWYECKUM MCKYCCTBEHHEIM 00bekTaMm (apredakram), HCIONIL3YIOT YHU(UIMPOBAHHLIH A3BIK
mozenmposanus (UML) kak oduryto cHectemy 0003Ha4YEHHI.

Rational Unified Process noaiep:xiBacT KOMIIOHeHTHO-OPHEHTHP 0BAHHO € MPOTrPAMMHP OBAHHE.
KOMIIOHEHTBI - 3TO HETPUBHAJIBHEIE MOIYIIH HIIH [10JICUCTEMbI, KOTOPbIE BBIIOIHAIOT KOHKPETHYIO
(YHKIHIO U MOT'YT ObITh CMOHTHPOBaHLI B CTPOIO O4EPUYEHHOH apXUTEKTYpe, CleUualIbHOH 1K
HEKOTOPOi 001IeN0CcTYITHOH HHPAcTPYKrype KoMIIOHeHTOB, THa Internet, CORBA, COM/DCOM,
JJIA KOTOPBIX MOABIACTCA HHAYCTPHA MHOTIOKPATHO HCITOJLB3YCEMbIX KOMITOHCHTOB.

Rational Unified Process — 310 npouecc ¢ nepecTpanBaeMoil kondurypanuneii. Huraxoi
OOUHOYUNBIIL RPOWECC HE NROOXO0UM JJist 6CeX CIYyUaAes pa3padon Ku npozpammnozoe obecneue .
Rational Unified Process yaosierBopsieT U MajleHbKHE I'PYHIIbl pa3padoT4HKOB W OoNbiIne
opranuszaiuu. Rational Unified Process ocHOBaH HA IPOCTOI H KOPPEKTHOI apXHTEKTYpe, KoTopast
obecrieynBaeT OOIIHOCTL JUIA ceMeHcTBa NPOLECCOB, H BCE K& MOXKET ObITh M3MEHEHa pajiu
HIPHCIIOCOOIEHUS K KOHKPETHBIM cHTyalsiM. OH COAEPIKUT PEKOMEH 1aLlHH 110 KOH(MUIYPHPOBAHHIO
npouecca 1 YAORIETBOPEH U NOTPeOHOCTEH NaHHOH OpradH3aliHH.

Rational Unified Process noouipsier 00beKTHBHO OCYLIECTBIsAEMOE YHPaBJIeHHe KaueCTBOM.
OLIeH_l{a Ka4eCcTBa BCEX ,Ll,er]c'l'BH}‘:l H HX y‘-laC'I'HHlCOB., (l.)oph-1preh-1aﬂ B 11p0uecce, HCI]OJleyeT
00bEKTHBHEIE U3MEPEHHs U KPUTEPHH.

Rational Unified Process nojpjiep:xuBaercsi HHCTPYMEHTAJABHBIMH CPeACTBAMH, KOTOPbIE
aBTOMAaTH3UPYIOT OOJBIIMHCTBO AeHCTBUIT nponecca. UHCTpyMeHTallbHbIE CPE/ICTBA HCHONb3YIOTCS
JUIsL cO3/1aHMsl M OOCITY >KMBaHUs pa3/iM4HbIX apredakToB rpouecca pa3padoTKH POIPaMMHOIO
obecriedeHusi: BU3yallbHOr0 MOJCIHPOBAHHsl, IPOrPAaMMHPOBAHUS, UCIIBITAHUI U Tak aasiee. Onu
HEOLICHUMb! B MOJJACPIKKE BCeH OyXralrepuu, CBSI3aHHOH C YNpaBICHHEM H3MEHEHHUSIMH H
ylpasjieHHeM KOHPUIypalueii, KOTOPbIMH CONPOBOIKAACTCS KayK/1as HTepaLius.



0. Hacrpotika cpensl pazpadbotku (Enviroment).

B2l Disciplines

- Blusiness Madeling

- Requirements

-2l Analysis & Design

-2 Implementation

- Test

- Deployment

-8 Configuration & Change Management
- Project Management

-8 Environment

Puc. Jucuumnuaer RUP

JIro6as mucrmmuiiaa RUP BKITIOUaroT B ce6s Bee DIIEMEHTHI OTMCaHus GH3HEC TPOoIiecca:
ETIH;
KOHIIETIIINY;
MMOTOK padoT;
OIHCAaHUE BUIOB JEATEIBHOCTH;
oIMcaHue apTe(haKkToB;
PpEeKOMEHIaITHH;
11a0JIOHBI TOKYMEHTOB.

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

Oran padot o Monenu Huarpammbl [Ipumedanus
RUP UML
Busnec Bu3Hec mporeccsl Use case Monens 0ToOpakaeT IpoLecCHl,
MOJIeTUPOBaHUE (business use case diagram IO UIeKAL e aBTOMATH3alUH, CBI3HU
(Business model) IMEXTY MPOIIECCaMU, [EITH, KOTOPbIE
Modeling) OHU OJ/IEPKHUBAIOT, CYOBEKTOB 1
00BEKTOB, B3aNMO/ICHCTBYIOMINX C
OU3HEC MIPOLECCAMH U SIBILIFOLIIXCS
BHEITHUMHE 10 OTHOIIICHHUIO K HUM,
HApUMEp KIIMEHTAMH
napTHepamu. MoJielib HCTIOTb3YeTCs
IJIsT OTIpe/ieNIeHHs LeJIeif CUCTEMBI U
pa30UeHHs CHCTEMBI Ha
noacuctembl. Kaxkaomy ousnec
[IPOIIECCY CTABUTCS B COOTBETCTBHE
MoICHCTEMA
Omnucanne GU3HEC Activity Mozesb oToOpaskaer IOTOK paboT
MpOLIECCOB diagram o 6uzHec npoueccy. Mojens
(business object MCTTIONB3YETCS TS OTIPEACIICHUS
model RUP 2002 IMOJTyJICH MTOJICUCTEM U UX ()yHKITHH.
M business
analysis model
RUP 2003)




Onucanue OU3HEC

Class diagram,

Monens oToOpaxaeTr CyIIHOCTH

cytrocTa (business
object model RUP
2002 wu business
analysis model RUP
2003)

Statechartdia
gram.

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

object model RUP diagram aTpuOyTHI. MOICNb UCTIONB3YETCS IS

2002 wim business (opMHUpOBaHUS aTbOOMOB BXOIHBIX U

analysis model RUP BEIXOHBIX (POPM CHCTEMBEI,

2003) MPOEKTUPOBAHHS MOJIb30BATEIHECKOTO
muHTepdeiica, 6a3 qTaHHBIX, KJIACCOB,
peanu3yomux QpyHKIuI

Ornrcanue Activity Moentb 0TOOpaXkaeT COCTOSHUS

COCTOSTHHMST GH3HEC diagram, CYIITHOCTH PeaJbHOTO MHpA.

Mopenb UCIONb3yeTCs JJIs

OTIpeIeIeHHsI CKPBITHIX aTpUOYTOB OH3HEC
CYLIHOCTEH U IIpU

OTIpeaeIeHNH (HYHKIHH CHCTEMBI.

IPoym m
ABTOMATU3UPYCMBbIC
BUIBI

MEATCIIBHOCTHU
(business object
model RUP 2002 unnu
business analysis
model RUP 2003)

case diagram

Class diagram, Use

Mozenb 0ToOpa)kaeT pou U UX
ABTOMATH3HPyEMBbIE BUBI
neaTebHOCTU. Mozenb UCIOIb3yeTCs
pu onpeesieHnd QyHKIUI CUCTEMBI

CtpykTypa
MpEeAIPUATHS
(business object
model RUP 2002 wu
business analysis
model RUP 2003)

case diagram

Class diagram, Use

Monens 0oToOpaxaeT CTpyKTypy
ABTOMATH3MPYEMOTO MPEAIIPUSATHS.
Mozenb UCTIONb3yeTCs U1 ONPEaeIeHU]
(YHKIUH CHCTEMBI

Ibu3zHec npaBuiia

Class diagram,

Monens oToOpaXxaeT orpaHHYEHHS,

(Requirements)

Activity HaKJIa/[bIBaeMble Ha OU3HEC IPOLIECCHI.
diagram Moienb UCIOIBb3YETCS IS ONPEIEIEHUs
MPABHII CHCTEMBI
Omnpexnenenue D YHKIMH CHCTEMBI Use case Moens oToOpaxkaeT GyHKIUH
TpeboBaHUi (Use case model) diagram CHCTEMBI

OKpaHHBIE (POPMBI

Class diagram

Monens oToOpaxaeT SKpaHHBIE
(bopMBI cHICTEMBI

CrieHapuu paboThI Activity Mozenb oToOpaskaeT cueHapuu
[OJIb30BATEIS C diagram PabOTHI MOJIB30BATENSI C CHCTEMOM
CHUCTEMOM
IAHAITN3 U Monenb Deployment Mosesrs 0ToOpaxaeT TEXHIYECKHE
NPOCKTUPOBAHHUE pa3MenieHus diagram cpencTBa M, pa3MELICHHbIE HAa  HUX,
(Analysis & Design) (Deployment MPOTPaMMHBIE CPE/ICTBA CUCTEMBI U ITPOYHE
model) MporpaMMHBIE CPEJICTBA

IMonenb JaHHBIX
(Data modal)

Class diagram

Momers 0ToOpaxaeT JIOTHIECKYIO ’
(bU3UIECKYIO CTPYKTYPY JaHHBIX.




IMopenb anain3a
(Analysis modal)

Class diagram

Mopenb ONUCHIBAET PeaU3aLHI0
TpeOOBaHUI U CITY>KUT aOCTpaKIMen st
MOJENTU MPOESKTUPOBAHUS

(Implementation
model)

Monenb Class diagram, Moieb OMICHIBACT PEeaTH3aIHio
MPOSKTHPOBAHUS Sequence TpeOOBaHUI U CITy>)KUT aOCTpaKIel MOIEeITH
(Design modal) diagram, Activity  [peanusaitiu 1 KCXOJHOTO KO/Ia
diagram,
Collaboration
diagram
IPeanmzarms Momens Component Momens oToOpaxaeT IOACUCTEMBI H
(Implementation) peanu3anun diagram [KOMITOHEHTBI, U3 KOTOPBIX OHU

COCTOAT

TecTupoBanue Momenb Class diagram, Moenb 0ToOpaxaeT KOHTPOIbHBIE
(Test) TECTUPOBAHHSI Activity [IPUMEPBI, TECTHI,
(Test suite) diagram [TOCJICIOBATEILHOCTD BBIITOJHCHHS TECTOB,
0XKHTaeMbIC U TTOJTYYCHHBIC PE3YIbTATHI
TECTOB
PasmemnicHne Monens Deployment Monens 0ToOpakaeT TEXHHIECKUE
(Deployment) pasMeIeHus diagram CpE/ICTBA M pa3MEIlCHHbIE HA HUX
(Deployment MPOTrpaMMHBIE CPEJICTBA CUCTEMbI M TIPOYHE
model) MpOrpaMMHBIE CPEICTBA

OCHOBHBIC IHOHSITHUS

Homeumarypa OCHOBHbIX [TOHATHH JIEJIOBOTO MOACIIHPOBAHHSA (MO}.[CJIM. JAvarpamMmmbl, 00BEKThI MOJICJIEH

W MX CBSI3M) [PE/ICTABIICHA HA CXEME BHU3Y.
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Naccos COTPYAHMHECTER NOCN3A0FATENEHOCTH COCTORHWH

OCHOBHbI€ NOHATUA AEN0oBOro MOAEennupoBaHUA. Kaxpoe nonstue npeacrtaeneHo CBoMM

cTaHaapTHbIM 0603Havermem B Rational Unified Process



Jenosoe moxenuposanue B Rational Unified Process paccmarpusaer nenoByio cdepy ¢ AByX TOHEK
3peHHs: BHeIIHel (4T 0JIe3HOro JeiaeT AeoBas cepa Ui CBOUX KOHTPAreHToB —MOJIeJIb 1eJI0BbIX
NpeneIenToR) H BHVTPeHHeH (Kak 1es1oBas c(epa 910 AeNaeT ¢ 03K LN BHYTPEHHETO YCTPONACTBA U
(YHKIIHOHUPOBAHHA — MOJeJdb [JeJoBbIX 00bekToB). Ha minnocTpaunu THM MOJENAM OTBEIEHBI,
COOTBETCTBECHO, BEPXHASA U HIKHASA YACTH.

PaccMOTpUM HEKOTOPBIE H3 NOHATHI JIEI0BOI0 MOJACIHPOBAHUA DoJee oApoOHO.

MD,LI €/1b /ICJIOBLIX HpeueJacHTOB

i_c;'z, Moje/1b 1eJIOBBIX NpeneleHTOB - MO/IE/b, KOTOPast OIHCHIBACT [POLIECCHI

é’ E J1e10BO# cpepbl U MX B3aMMO/EHCTBHE C BHEUIHEH Cpejloii, Hanpumep, ¢
3aKa34MKaMH H [1apTHEPaMH.

OcHoBHas Lellb CO31aHHUA MOJE]H ACJIOBBIX IPELEISHTOB COCTOHT B TOM, YTOObI OIHCATh, KAk
HCIOoNIL3YeTCs Jenopad cepa 3akazuukaMu U napraepaMu. [Ipu 2Tom MOTyT OBITE 0Ka3aHLL ICHCTBHS,
KOTOPEBIC HCNIOCPEACTECHHO KAaCarOTCA 3aKa34HKa HIIH [1apTHEpa, a TaKKe HeicTeus 1o NOAACPIKKE HITH
YIPaBJICHHUIO 3a/1a4aMH, KOTOPbIE KOCBEHHO KacaloTcs BHEIHEH CTOPOHBI JIea.

Monene onuckIBaeT AE0BYIO chepy B TEPMHHAX [AEI0BLIX CYOLEKTOB U JC/I0BLIX MPELEICHTOB.

Jes0Boi cy0bekT
HeaoBoii cy0bLeKT NpeACTaBIsieT poJib, KOTOPYIO KTO-TO HIH YTO-TO
Urpaer B JECJI0BOH cpese.
Jenosoii cyObeKT HMEET HMS.

UTo0b! NOHATH 1ENb ASATENLHOCTH, Bhl JO/IKHBI 3HATL KTO B3aUMOJEHCTBYET ¢ JAe/10BOi cepoi; To
€CTh, KTO pa3MelaeT 3anpockl HJIH 3aHHTEPECOBaH B MOJYYEHHH OTBeTa. PasiuuyHble THIBI
«B3aMMOJCHCTBYIOLMX CYOBEKTOB) NPEACTABIAIOTCA KAK J€JI0BbIE CYOBEKTHI.

Tepmun «cyOBeKT» O3HAYAET POJIb, KOTOPYIO HIPAET KTO-TO HIIH YTO-TO [IPH B3AHMOJEHCTBHH B J1€II0BOH
cpene. Huke nepeduciieHbl THIbL [10J1b30BATENIeH, KOTOPLIC NOTEHIHAIBLHO MOI'YT ObITh JEI0BLIMH

CyOBeKTaMH:
B 3aka3uuky

[TocTaBlukH
[TapTHeps!
[TorenunanbHble 3aKa34MKH («PBIHOKY)

Bnacrhbie opraibl

Kosuiern U3 e MoAeIHPOBAHHBIX YaCTEH A€10BOH chepbl.

Yate Bcero cyObekT COOTBETCTBYET MOJIb30BATE0-4en0BeKy. OHaKo, OLIBAIOT CUTYALHH, KOI/1d poJib
cyObeKkTa urpaer, Hanpumep, HHpopMmanuHoHHas cucrema. Ecin cereBble ycuyrd Bauiero OaHka
HACTOJILKO XOPOLIH, 4T0 Bel MokeTe yrnpapisare OOJILIIHHCTBOM OnepauHii 0aHka ¢ nepcoHalbHOro
KOMIBIOTEPA M3 CBOEIO MOMELEHHA, TO Balll MPELEACHT, B3aHMOACHCTBYIOIHIA ¢ CyOBbEeKTOM
«I0CTABIUMK AeHer» (0aHK), pakTHYecKH B3auMoAeicTBYeT ¢ HH(OPMALIHOHHOH CHCTEMOI.

CyObekT npeacrasisier crieHu(pHYecKHii THI AeJI0BOr0 MMOIL30BATeNs, a HE PeaIbHoro (PU3H4ecKoro
nons3oBarens. Heckonbko pusnueckux noiab3osareneii 1e10BoH cepbl MOI'YT HI'PaTh OTHOCHTEIBHO
HEE O/IHY H TY 3K€ POJib; TO €CTh OHM JICHCTBYIOT KAaK IK3EMILIAPL! OTHOTO U TOTO ke cyObekra. B 1o xe
BpeMA OJIHH H TOT K€ CYObEKT MOMKET JACHCTBOBATL KAK HECKOJIBKO PA3JIMYHBIX CYOBEKTOB. DTO 03HA4acT,
YTO OIHH H TOT K€ YEJIOBEK MOKET BOILIOLIATLCH B 9K3EMIUIAPAX PA3IHYHBIX CYOLEKTOB.



JesioBoii npeuegent

IK3eMILIAP 1eJ0BOr0 NpeneJenTa - [0C/Ie10BaTe/IbHOCTh ACHCTBHIA,
BBIIOJHACMBIX B J€J10BO# cepe, KoTOpas NPOU3BOAUT BHAUMBII

pe3yibTat, MMEIOLLNI 3HA4YEHHE JUIS MHAMBH/IYalbHOIO CyObeKTa 1eJ10BOH

cepsl.

JenoBoii mpeneaenT onpejaeiser HA0OP IKIEMILIAPOB JEJIOBLIX
npeueaeHToB. [les0Boil NpeLeieHT HMeeT HMSL.

[Tpoueccs aenoBoi chepb! onpeaenstorcs Kak psjl pa3iMuHbIX ASI0BbIX NPEUEICHTOB, KaX/blil U3
KOTOPBIX [PE/ICTAR/IAET ONpe/ieIeHHbIH NOTOK paboT B Ae10B0ii chepe. [enoBoii npeueieHT onpeesier
TO, YTO JIOJIZKHO CIIYYUTHCH B J1€JIOBOH cdepe, Korja OH BBIIOJIHEH; OH onuckiBaer »pexr
[ocJjie10BarejibHOCTH ,[lCﬁC’I‘BM Fl, KOTOPBIC [IPOU3BOAAT PE3YJILTAT, LICH HBIH JUIA KOHKPETHOI'O A€JI0BOI0
cyObeKra.

C 1ouKkH 3peHHUd MHIAMUBHAYaIBLHOTO CyG’bCKl‘a HEeN0BOH HNPELEAeHT ONpeaeiseT 3AKOHYEHHBIH [MOTOK
paboT, KOTOPLIA HPOU3BEI HYKHbIC Pe3yJLTaThl. JTO HOAOOHO TOMY, YTO HA3BIBAKOT «1EI0BLIM
MPOLECCOM», HO «NeIOBOH [peugaeHT» HMEeT HAMHOIO foJsiee CTPOroe OnpeieIeHHe.

CoBOKY ITHOCTB [1€JI0BBIX [IPELEIEHTOB IIPe/ICTABISIe T BCE BO3MOXKHBIE CII0CO0BI HCIOIB30BaHHs /16710 BOI
cepbl.
Mpumep:

Koraa sxsemmisp Aenosoro cyonexra [laccaxip NOAX0ANT K CTOMKE PErHCTpaLi i NacCakHPOB U
NpeabABIAET CBOM OuneT ¢ farax, OH NOCHUIAET cOO0UIEHHE IK3EMIUIAPY MpeleieHTa
WUnauBuayasibHas perucrpauus. B KOHLE NpoLeaypbl perucTpaliyl AeN0BOH NpeleleHT
pacriedaraer ¥ BBIIACT 11acCa’kKUpy MOCAJA0YHBINA TAIOH ¥ OHY WK Oonee GaraHbIX KBHTAHIHA.
TTaccaxp MOXKET CBA3BLIBATHCA TOJILKO C OJHHM JK3EMIUPOM npereaenta MuausuayansHas
perucTpauusa. Takum o0pa3om, MHOXKECTBEHHOCTh CBA3M pasHa [1].
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MHAMEW AyanwHaA
Naccawnp PErHCTPAUWA

Mpwu pervcrpaumm B asponopTy MNaccaxvp B3aMmMogencTByeT ¢ npeueaeHToM MHonenayaneHasn
pPErUCTPaLMA.

MNpumep:

CyGbextsl [Maccaxup OusHec-kiacca U TypHCT OJMHAKOBO SBISIOTCH BHEIIHUMH O0bEKTaMH
J€JI0BOI0 MPELEeIeHTa, KOTOPBIH BhINONHsAeT perucrpanuto. Mx obwas posb, cMoaennpoBaHHas
nenosbiM cyObektom Iaccaxup, yHacien0BaHa AByMs NEPBOHA4 IbHLIMH JIE/I0BbIMH CYObeKTaMH.
Msl oTOOpakaem Ty CHTYaLHIO ¢ HCIOJIB30BAHHEM CBs3eH 0000LeHm.

Naccasknp
Naccakkp
BuaHac-macca Typner

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



Mpumep:

C P

Moaeab JeJ10BEIX 00LEKTOB — TO oOBbeKTHaA MOJAEJb, OINHUCBLIBAKOIIANA

Mopgelib 1eJ10BBIX 00LEKTOB

—&

D j PeaIH3aLMIO ACIOBbIX IPeUSACHTOB, OHa CIYKHT adCTpaKLKel TOro, Kak
\Q"’;Q JOJ/DKHBI OBITh CBA3AHBI JICJIOBBIC PAOOTHUKH M [I€JI0BBIE CYLIHOCTH, H
KAaK OHH JI0JIKHbI COTPYAHMYATEL B 1€J10BOI cdepe.

Mojienb J1e/10BbIX 00BEKTOB ONMUCHLIBACT MPELEICHT JeI0BOI c(epbl ¢ BHYTPEHHEH TOUKH 3pPEHHS
Jenoeeix paborankos. Monens onpejaenser, KaK JIFOH, KOTOPLIe padoTaloT B 1es10B0i cdepe, 1 Bewly,
KOTOpbIe OHH 00padarTeiBalOT U HUCMOJL3YIOT (KIACChl U O0BEKTHI JeNI0BOH c(epsl), T0/UKHBI ObITh
CBA3aHbI ,.Ll,pyl‘ C ,Ll,perM, CTATHYCCKH H JHHAMHYCCKH, ‘-1'1‘061:;[ l]pOHSBCCTH MKHIaCMEIC peSy'Jlb'l‘Hl'hI.
Bce Bmecte Oﬁhel{'l'hl KJ1acCcoB MOOCIIH JOJIKHEL Gbl'l‘b CllOCOGHbI BBIIIOJITHH T BCE MPELEACHTDI ,LI,CJIOBOIL:I
cepsl.

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

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

CTOiKe 0(OpMIIEHHS ClIeLHaIbHOrO Daraxa.

C D

MHanemayansHan
PErMCTPAUMA
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«paAcWHpasTy
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OdhopMnsHie
W oGpaboTia
cnauMansHon Garawa

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



JesoBasi cymHoCTH

Jlesi0Bast CYHIHOCTD [IPE/ICTABIIACT «BELLbY, KOTOPY 10 0OpabarbiBaeT Hin
UCIIOJIb3YET 1e/10BOH pabOTHHK.

JlenoBbie CYUWHOCTH MPEACTABISIOT «Belin», oOpabarbiBaeMble WIM UCIOIb3YEMble JIEJI0BLIMU
paboTHHKAaMH NPHU BBINOJIHEHHH €JI0BOro npeueaenTa. Jlenosas CyHOCTb 4acTO NPEACTaBISeT 4TO-
TO LIGHHOE /U1l HECKOJIbKUX J€JIOBBIX PELEJICHTOB WIH IK3EMILISPOB PELEICHTOB, TAK YTO 00bEKThI
JICJIOBOH CYIHOCTH MOI'YT ObITh 10BOJILHO 0Tk UBYLIMMI. BooOliie, cunraercs XopoLei npaKTHKOH,
€CJIM J1eJ10Basi CYLIHOCTh HE COAEPKUT HUKAKOI HH(OPMALIUK O TOM, KaK U JUIsi KOIO OHA UCIIOJbL3YeTCH.

Kak npasuio, j1e108as Cy LHOCTb NPEACTABIACT JOKYMEHT WIIH CYILECTBEHHYIO YacTh u3nenus. Muoraa
OHa MPEJICTABIISET YTO-TO MEHEE MaTepHallbHOE, BPO/E BaXKHOH MH(OPMALIHK OTHOCUTENILHO PhIHKA
niu 3aka3zduka. [Ipumepst aes1oBbIX CylHOCTElH B pectopane - Mento u Hanurok; B asponopry — buser
1 TToca104HbIi TanoH.

Bbl 10J5KHBI MOJAEIMPOBATHL KAK JIEJIOBLIE CYLIHOCTH TOJBKO T€ SBJICHHS, K KOTOPbIM JOJKHbI
o0paiarscs Apyrue KJ1acchbl B MOZIEIH ACI0BbIX 00beKTOB. [Ipyrue «Ber» MoryT ObITh CMOJICIIMPOBaHbI
KaK aTpHOYTHI COOTBETCTBYIOLMX KJIACCOB MIIM TOJILKO OMMCAHbI B 9THX KJ1accax B BUJIE TEKCTA.

Teopernuecku n000€ sBIEHHE MOXKET ObITh CMOAEIMPOBAHO Kak Kiacc. OHAKO, UCHOJIbL30BaHHE
aTpuOyTOB MOXKET COKPAaTHTh YHUCIIO MOJIEP/KUBAEMbIX KJIACCOB U c/ies1aTh 00bEKTHYIO Mojielb Dolee
NpOCTOM JUIst IOHUMAHUA.

Onepanus onpeje/sier HHCTPYMEHT, KOTOPBIM YIPAaBISETCs JAe/oBast CylHocTs. Onepanus umeer
Ha3BaHHe U, MOXKeT ObITb, mMapamerpsl. JlocTyn K 00bEKTY A€JI0BOH CYLIHOCTH [0KA3bIBACTCH Kak
coobIIenne, 1oCchbl1aeMoe 0OOBLEKTY J1eJIOBOH CYILHOCTH.



Mpumep:

CoBer AHPEKTOPOB KOMIIAHHH COCTOMT M3 NpeAceiaTelis, YIPaBISIOWEro BLICLIEro paHra M
HECKOJILKHX MPEACTaBUTENCH BlaJeiblla.

CoFaT AMpaTopor
1 1
1
& &

MNpaocTarmTans

Ynpasnawwdi  MNpagcsgatens enanansua

Knacc-o6benmHeHne BKNIOYAET ADVIME KNacchl.
MNpumep:

[Taccaskupbl, IPOXOJAALIHE PEFHCTPALIKIO B AYPOINOPTY, HMEKOT padInuHble BH/IbI Daraxa: 0 ObIYHbII
Daramk, py4Hyl0 Kiaab W crnenuaibHblil darax, C TOYKH 3PCHHA aBHAKOMIIAHMH, BCC ITH BH/Ib
Daraxa HMeloT HeCKOJILKO 001uX cBoiicTs. Kpome Toro, 4ro Bce OHM ABISIIOTCA Darakom, Kax/bli
M3 HUX MMEET, HalpUMEp, BJIAAeNbIa 1 Bec. DT odluue cBoiicTBa MOr'yT ObITH CMOACITHPOBAHbI
arpuOyTaMH U ONEpaLMAMH B OTACILHOM Kjlacce noj Hassanuem barax. O0biuubiii Oarax, Pyynas
Kiaab 1 Crienuanbiblil Darax HacIeAyI0T CBOHCTBA ATOr0 KJlacca.

@

EBaras
CEHYHER Fydnan CneumansHui
Saraw naas Saraw

Knaccel OBbiuHbIA Barax, PyuyHas knagbs M Cneumanbhblil Garaxk umeroT obuime ceoicTBa. Boe oHK
ABMATCA cneuManvsaumaMmmy obobLléHHoro noHaTa Barax.

Opraun3anHoOHHBIH MOAYb

Opranu3annoHHLIH MOXYJIB BKJIIOYAET JAE/IOBLIX PA0OTHHKOB, J1€JI0BLIE

: CYLUHOCTH H APYIHE OPraHH3aLHOHHBIE MOJAYIIH, KOTOPbIE 00bEAHHAIOTCA

@/ B COOTBETCTBHH ¢ HEKOTOPLIM KpurepueMm. OpraHu3aliuoHHBIH MOAYIE
UMeeT HA3BaHHe.

Kax npasmiio, aeinoByio cepy CTpyKTYpHPYIOT, OpraHu3ys CIyKallUX B JENapTaMeHThl, OTACIb,
IPY LI M TAK Jaliee, COITIaCHO Pa3/IM4HbIM KPHTEPHUAM. DTa CHTY AL MOACIHPYETCs pacipe/ielieHUeM
JeJI0BBIX PADOTHHKOB M JIEJIOBBIX CYLIHOCTEH 110 OPraHu3alli OHHbIM MOJLYIISM.

Oprasu3atMOHHBIH MOJYJIb - KOHCTPYKUHS Ul CTPYKTYPHPOBAHUSA JeJIOBOH C(epsl 1yTeM JesIeHHs
ge Ha MeHbIHe yacTH. Opralu3arHoOHHbIE MOLYJIH MOI'Y T COAEPIKATH HE TOINLKO JAEI0BLIX PA00OTHUKOB
1 JIEJIOBbIE CYIIHOCTH, HO TAKKE U JIPYTHe OpraHu3allHOHHbIE MOIYIIH, 4TO 1103BoJsieT Bam opmuposars
HepapxXuio opraHu3atuonHeiXx Moayieil. Jdenoeoll paboTtHuK win 1enoBas CYIUIHOCTE MOI'YT ObITh
HENOCPEACTBEHHBIMU HJIEMEHTAMH TOJILKO OfIHOI'0 OPraHHU3alMOHHOI0 MOYII.



Peanu3zanust 1e/10B0OI0 npeueaeHTa

R Peaimzanus 1eq0BOro mpemneJeHTa ONMUCBLIBAET, KAK pealu30oBaH
L ' - — -
r: A KOHKPETHBLIH Je/10BOH NPELeIeHT B IIPeieiax MOAEIH Ae10BbIX 00bEKTOB,
£ -
o B TEPMHHAX COTPYIHH4ECTBA O0BEKTOB.,

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

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

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

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

Juarpamma npeneaeHTos

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

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

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

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

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

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

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

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

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

JAuarpamma j1eHcTBHH

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

ITorok pa60r JACIIOBOIO npeUeACeHTa OIMUChIBACT I10CJIEA0BATCIILHOCTD JNICHCTBUH, KOTOPbLIC BMECTE 4TO-
TO HNPOU3BOAAT VI JACJIOBOIO CbeCKTa. IToTok pa60'r H4acToO COCTOUT U3 OCHOBHOIO [10TOKA H OIHOI'O
HJIK HECKOJIbKHUX aJIBTCPHATHBHBIX ITOTOKOB.
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[Ouarpamma gencTeuin aAna AenoBoro npeuenerta VMiHamemayanbHas pemcTpaums B Mogenm
AEnOoBbIX NPELEeaeHTOB perncTpaumm B asponopry.

JAunarpaMmma Kjaccos

ﬁﬁ-ﬂ

,I[narpamma KRJACCOB ITOKA3bLIBACT COBOKYIHOCTH AEKIIAapaTHBHBIX
(C’l‘ﬁl‘ﬂ HYECKH )L) AEMEHTOB MOJCIH, TAKHX KaK KJIACChl H MMAKCTLL, a TaKMKE
HX COACPKAHHE U CBA3H.

I[HﬂlpﬂMMbI KJIaCCOB IMOKa3bIBAKOT CBA3ZH aCCOLHallHH, Oﬁheﬂ,l’IHeHHH H 0606]].[3HHH MENAY ASI0BbIMH
pﬂﬁOTHHl{ﬂMH H JCJIOBLIMH CYLIHOCTAMH. MOl‘yl’ NPeAcTaBliATL HHTEPEC CICAYIOLNE BHALL JHalpaMM

KIacCcoB:

m  Hepapxun Hacie10BaHHii.

B Ob6beaMHEHUA NeJIOBBIX paGUrHumB H JICJIOBBIX CYLIHOCTEIi.

m  Kak genosbie pa0OTHHKH U CYLIHOCTH CBA3aHBI [10CPE/ICTBOM aCCOLMALMH.

JAuarpamma corpyaiHHYeCTBA

N

JAunarpaMma cOTPYIHHYECTBA OIIHCHLIBAET IK3EMILIAP B3aHMOJACHCTBHA
MeX1y 00bEeKTaMH; OHA MOKa3biBaeT 00bEKThbl, YYaCTBYIOIIHE BO
B3aUMOJICHCTBHH, C HX CBA3SAMH JPYI ¢ APYIOM M C COOOLICHHAMH,
KOTOPbLIE OHH MOCHLUIAIOT APYT APYTY.

Pa3znuuator rpynmnossie 1 paboune AHarpaMMbl COTPYIHHYECTBA.

[pynnosas AuarpaMma COTpYAHHYECTBA COASPIKUT JEI0BBIX PAOOTHHUKOB, JEJIOBBIE CYLIHOCTH H CBSA3H
mexcny Humu. Ecim 910 caenaer auarpammy donee uadopmariBroit, Bel MOxkeTe Takke BKIIOYATh B
JHarpaMMy JeJIOBbIX CyObEKTOB, KOTOPBIE CBA3AHBI C JE/I0BLIMH PAOOTHHKAMH.



B rpynnopyio auarpamMMmy COTPYJAHHYECTBA HE BKJIOYAIOT COOOLIEHHA W MOPAJAKOBbLIE HOMEpA
coo0LeHni. Bbl He MOXKETE NOKa3aTh, KaK nepeaaeTcs Mex1y paboTHHKAMH yIIpaB/IeHHE [10BEAeHHEM.
1:‘{B.C'l'l'll., HO HC BCCraa, aT1o JOCTATOY H blii YPOBCHL JACTalM3alMK 114 ONPCACIICHUA BHYTPCHHEIO
MOBEACHHA JEJI0BOr0 npeueiaeHTa. Eciu ypopeHb AeTalu3aluH HE A0CTaTo4eH, paspadoraiite
JAuarpaMmy Mocie10Bare/bHOCTH WIH padouylo JHarpaMmy COTPY/HHYECTBA KPHTHYECKOH 4acTH.

Mpumep:

: PerwcTpartop . KoopamHaTop Garawa

: Baraw
. BarawHas Gupra

MpynnoBasa AuarpaMMma COTPYOHWYEcCTBa AnA npeueasHTa MHAWBMOyanbHAA pemMcTpauma.

,[luarpa MMa NOC/J1€A0BATECIbHOCTH

JquarpamMMa mnoc/eI0BaTeIbHOCTH ONKCHLIBAET JK3EMILISAP
B3aUMOJCHCTBH I MekK 1y 00bEKTaMH, pa3Mellas HX B XPOHOJIOrHY €CKOM
NOpPsi/IKe; OHA NOKA3bIBACT IMHUH KH3HW» O0BLEKTOB, YHaCTBYIOLMX BO
B3aUMOJICHCTBHH, U COOOLICHUS, KOTOPBIE OHH MOCLUIAKOT JAPYT JAPYTY.

JuarpaMma 1ocie10BaTebHOCTH rpaduaecku u3o0paxaer noapodHOCTH B3aUMOICHCTBHA J€J0BBIX
pabOTHHKOB H 1€/10BLIX CYOBLEKTOB H TO, Kak 00pallaloTes K JAe/I0BLIM CYLIHOCTAM B XO/€ BBIIOIHCHHSA
aenoBoro npeueieHTa. Juarpamma nociae10BarelbHOCTH KPATKO ONHCBLIBACT TO, YTO JIEIal0T
Y4aCTBYIOIIHE JI€I0BbIE pA0OTHHKH, KaK YIPaBISAIOTCA 1€10BbIE CYLIHOCTH (B TEPMHHAX 3aITyCKOB), H
KaK OHH CBA3bIBAOTCH, N1OCHLUIAsA COOOLIEHHs APYT APYTY.

Naccawwp ~ FPervctparop
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OnarpaMma nocnegoBaTensLHOCTW YacT OeN0oBoro NpeueneHTa MHOMBMayansHas perucrpauma.



JAuarpamMmbl COCTOSIHHI

AuarpamMma cocToOs HHil IPSACTABIACT MALIHHY COCTOAHHI, OBEACHHUE
E Eﬁ_‘ KUI'DpOI‘jl DIIpf‘:,-'JCJ]Ht":’I'CH nocJae10BaTe/iIbHOCTBHO COC'I'OHHI/I}L;I, leOKD,-]HMb[K
00bEeKTOM B TE@UEHHE €ro JXH3HH B OTBET Ha CDﬁb[’I'HH, BMECTEC C €Io

OTBETAMH U NEHCTBHSMHM.

ﬂHﬁ]pﬁ.MM)f COCTOAHHI MOKHO HCIIONE30BATE A HINTIOCT paliH COC'IOH.HHFI, KOTOPRIC MOXKCT HMCTE
NEeJIOBOH pa60'1'|-1m{ HIIK aejioBasd CYIHOCTD, COOBITHIA, KOTOPbIE BbI3LIBAKT NEPEX0] H3 OAHOIO
COCTOAHHA B IpYTOE, H ,-'Jt':l':IC'I'BPIlL;I, KOTOPBIE BBITCKAKOT U3 H3M CHEHHA COCTOAHHA. I[HﬂlpﬂMMﬂ COCTOSHHI
HacTo lepOl.L[ﬂﬂ"]' IIpOB&pl{y IIpaB}’IJ]bHOC'I'H I{OHC'I'pyl{LLHH Kiacca.

J1d KazK A0T0 COCTOAHNA, KOTOPOE MOMKET HMEThL 00BEKT KIacca, AnarpaMMa MoKaseBaeT coo0LIeH ,
KOTOPBIE OH MOJKET IPHHHMATh, ACHCTBHA, KOTOpLIE OYAYT BBINOJIHEHLI H COCTOAHHE, B KOTOpOE
nepeiger odbeKT Kitacca 1oclie »Toro.

Mpumep:

NoOCTAENSH H3 FaCH

lfOnpane-nau ae-:]

NpHEPSANSHAE BHpia
[’ BapsrucTpupo E'E.H‘h]

NOCTAFNSH HA TpaHcnopTap
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OuarpammMa coCTOAHWIK OEenN0oBOK CyLWHOCTH barax.

OIIHCAHUE JUCHUITVINHBI BUBHEC MOAE/IHPOBAHHUA

Henm 6u3HEC MOIETUPOBAHNUS

C toukwu 3penust RUP nensmu 6u3Hec MOJAETUPOBAHUS SBIISIOTCS:

1. Onwucanue OU3HEC MPOIECCOB ABTOMATU3UPYEMOI OpraHu3aluy Uit GOPMHUPOBAHUS SITUHOTO X IIOHIMAaHUS CO
CTOPOHBI 3AMHTEPECOBAHHBIX B aBTOMATU3allUN OpTraHU3allun JIAIIL.

2. Ompenenenne MpooieM aBTOMAaTH3UPYEMOM OpTraHU3aIUH B CITIOCOOOB UX PEIICHHUS.

3. Omnpenenenne TpeOOBAaHUIN K aBTOMAaTU3UPOBAHHON CHCTEME OpTaHU3aI[MH CO CTOPOHBI 3aMHTEPECOBAHHBIX JIHII.
4. INonnmanme nporiecca pa3MeIIeHIsI TPOrPaAaMMHOTO 00ECIICUCHHS B OpTaHU3aIHH.

Jus noctmwkenust 3tux neneid B RUP ommcansl BHIBI NESITEIBHOCTH MPOSKTHONH KOMAHIBI TPU MPOBEICHUH OW3HEC
MO/JICIIMPOBAHMS, TJIABHBIMH M3 KOTOPBIX SIBIISIIOTCS pa3paboTka mojeneit ousHec mporeccos (Business Use-Case Model)
u Mojenel ananu3a omsHeca (Business Analysis Model), onuchiBaronux peanu3anuu OU3HeC mporeccoB. B HEKOTOPBIX
Bepcusix RUP Moxenu ananmsa OusHeca, OMMCHIBAIONIME peal3alnio OM3HEC MPOIECCOB, HA3BIBAIOTCS OOBEKTHBIMH
Mozensimu 6uzHeca (Business Object Model).

PesynbraTel paboOThI, MOJIYYCHHBIC MOCJE MPOBEACHUS OM3HEC MOJICIMPOBAHKE, SBISIFOTCS OCHOBOW JUIS MPOBEACHUS
pabor mo ompeneneHHWI0  TpeOOBaHWH W pa3padOTKM  apXUTEKTYphl ~ aBTOMAaTH3MPOBAHHOM  CHCTEMBI.



C Touxu 3penust RUP, nanbonee 3Ha4nMbIMU apTedakTaMyl, CBSI3aHHBIMH ¢ OU3HEC MOJEIMPOBAHUEM SBISIOTCS MOJCIH
omsnec mporeccoB (Business Use-Case Model), monenu ananm3a Ou3Heca WM OOBEKTHBIC MOJICIH, OMUCHIBAIOIINE
peanm3anmuu Om3Hec mporeccoB (Business Analysis Model), a Taxke HabOp TOKYMEHTOB, B KOTOPOM OTPa)KEHBI
pe3ynbTaThl OM3HEC MOJACTHPOBAHHUSL.

Monenu GM3HEC POIECCOB ONMCHIBAIOT MPOIIECCHI, CBS3aHHbIE C OKa3aHHeM yciyr opranusanueii (business use case), u
JCUCTBYIOIIMX JIMIl MJIM CUCTEM, BHEITHUX 0 OTHOILICHUIO K Om3Hec mpoueccy (business actor). [leficTByronue umna u
CHCTEMbI JHOO0 HMHUIMUPYIOT OU3HEC Mpolecc, JTUO0 3aMHTEPECcOBaHbI B MOJYYCHHH HEKOTOPBIX PE3yJbTaToB OH3HEC
nporecca.

Mopenu aHanM3a MOKa3bIBaeT, KaK KaKABIH OHM3HEC IpoLecc pean3yeTcss HEKOTOPHIM Ha0OpOM YYacTHHKOB OH3HEC
npouecca: paboTHukamu (business worker), NeHCTBYIOIIMMH JTMLIAMH BHEIIHUMHM 110 OTHOIIEHHIO K OM3HEC Mporeccy
(business actor) u CBsI3aHHBIMH C HUMH On3Hec cymHocTsMu (business entity).

st onricaHust peanu3aiuii 6H3HeC MPOIIECCOB MOTYT UCTIOIB30BATHCS CIEAYIOIINE qrHarpaMmsl s3pika UML:

. JMarpaMMel iesitebHocTed (Activity diagrams);

. nuarpammsl KitaccoB (Class diagrams);

. JauarpaMmsl coctosHui (Statechart Diagram);

. JMarpaMMBl TocieoBaTelbHOCTeH AeiicTBuil (Sequence diagrams);

. nuarpammsl Bzaumoeiicteus (Collaboration diagrams).

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

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

. JnokyMeHT ApxuTektypa ouzneca (Business Architecture Document);

. nokymeHT ClioBapb TepMHHOB TipenMeTHOH obacTtu (Business Glossary);

. nokymeHT busnec mpasmia (Business Rule);

. nokymeHT Konnenmus pa3sutus opranmsanuu (Business Vision);

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

. JOKyMeHT J{ononHnTenpHBIE TpeOOBaHHS K AEATEIbHOCTH opranu3anu (Supplementary Business

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

PA3PABOTKA MOJEJIEH IIOTOKOB PABOT

Ienb MOgETUPOBAHUE TIOTOKA PAOOT

Kak yka3pIBajioch BbIle, peanu3anus OusHec mporeccoB mo RUP onuchiBaeTcss € HCIHOJNB30BAHUEM PA3IMYHBIX
0OBEKTHBIX MOJIeNICH OM3Heca MM MoJielieil ananmn3a OusHeca. Jluarpamma nesrenpHOCTH (activity diagram) si3eika UML
HCTIONIE3YETCSl B OM3HEC MOJIEIMPOBAHUM JIJIsI OTOOpaKeHHs MOTOKa padoT paccMmarpuBaeMoro OusHec mpoiecca. [lo
MOJICJIM TIOTOKa pabOT ONPEACSIOTCS BUABI ASSITEIBHOCTH, MOICKAIINE aBTOMATU3AIHH, TO €CTh OU3HEC TpeOOBaHUS.
Ha ocHoBe OusHec TpeOOBaHWii B JalbHEWIEM Ha JdTane ONpenesieHHs TpeOoBaHUM OyIayT omnpenensiTbes (QyHKIUH
pa3pabaThIBa€MOil CHCTEMBI.

Hcnonp30BaHue AUarpaMmbl IesITEIbHOCTH JIIsE pa3pabOTKH MOJISIH OTOKa paboT

Jlist pa3pabOTKK MOJIENIH MOTOKA PabOT UITH, TI0 JPYroMY, MOJIENTU OMUCAHUS OH3HEC MPOIIECCOB JOHKHA UCTIONh30BATHCS
nuarpamma fesiteabHocTr si3bika UML (activity diagram).

Jiist pa3pa®oTKK MOJIENN TIOTOKA PabOT CeAYeT UCIOJIb30BATh CIACIYIONIUE SIEMEHThI JUarpaMMbI
JEeSITEIIBHOCTH:

HavYaJIbHOE COCTOsIHUE (Start state);

KoHeuHoe cocTostHue (end state);

JIeATENBHOCTH (activity);

cocrosiHue (state);

nepexo (state transition);

pemenue (decision);



ropusoHTaibHble cuHxpoHu3aTopsl (horizontal synchronization);

BEepTHKAIbHBIE CHHXPOHHU3aTOPHI (vertical synchronization);

paszenuTenbHbIe THHUY (swimlane);

00BeKT (object);

MoTOK 00BeKkTOB (object flow);

3aMeTKa.

[Ipu mocTpoeHnH MOAENH MOTOKAa PadOT UCIIOIB3YEeTCsl HOTAIMS AMarpaMMBbl JesTebHOCTH, oaaep xuBaemast Rational
Rose, xoTopast oTiuuaeTcs 0T HOTAllMK 3TOH ke JuarpaMMsl u3nokeHHoi B onucanun UML OMG.

[Juarpamma pestenbHOCTH (activity diagram) goimkHa MMETh TOJIBKO OJHO HadalbHOE cocTosiHME. KOHEeuHBIX iKe
COCTOSTHUI MOJKET CYIIIECTBOBATH MHOXECTBO.

HoBble HauyalbHBIE COCTOSIHUSI MOTYT OBITh TOJIBKO Ha AMArpaMmax, [IeKOMIO3UPYIOUIMX OT/ACIbHBIE BHIIBI
JeATEIILHOCTH.

OneMeHTapHas «IesATENbHOCTB» (activity) JOJDKHA HCIIOJIB30BaThCSA MJISI OMHMCAHMS OJHOTO JIEWCTBHS, HampuMmep,
(dbopMHpOBaHUE OTYETA C/IENIOK, Iepejada THKETOB, TOJyYeHHE THKETOB.

Henp3st B ogHOM 37IeMeHTE NesTeIbHOCTH (activity) yKa3pIBaTh HECKOIBKO BHIOB ACATEIBHOCTH, HapuMep, GopMHpyeT
OTYET M0 C/ENKaM M PETUCTPHPYET CHEJIKU B XKypHAJIE.

Ecnu omuceiBaeTcss aBTOMaTH3MPOBAaHHAS JIESITENBHOCTD, TO CJIEAYeT OTAEIBHO OINUCATh JESITENILHOCTD MOJB30BATENs
CHCTEMBI U COOTBETCTBYIOIIYIO €l ICATEIbHOCTh CHCTEMBI, KaK (QYHKIIUU JEHCTBYIOIIUX JIUII OJIb30BATEISI M CUCTEMBI.
DJIeMEHT «COCTOsSIHUE» (State) MOMKET UCIIOIB30BAThCS ISl OMUCAHUSI OMPEACICHHBIX COCTOSHHUN KaKoro-Iu0o cyobekTa
i 00bekTa. C ATUM 3JIEMEHTOM JIOJDKHO OBITh CBA3aHO MMs. MIMs TOJDKHO OTpaXkaTh COCTOSIHUE CyOheKTa I 00bEKTa.
CocrostHHE TOJDKHO MMEHOBATHCS B 3aBUCUMOCTH OT KOHTEKCTA.

Iepexon (state transition) MODKEH UCIOAB30BATHCSA [UIS  OMUCAHUSI CBSI3M MEXAY ODJICMEHTAMH JHArpPaMMbl
«IesITeNhHOCTE (activity), «coctosHHe» (state). Ilepexom (state transition) o0Oo3HaYaeTCs CIUIONIHOW JHWHHEH CO
ctpenkoid. CTpenka yka3bIBaeT Ha CIEAyIollee ASHCTBUE WIIH COCTOSIHUE.

st otoOpakeHHs YCIOBUN MOMXET HCIONB30BaThCs 3MeMeHT perienue (decision). DnemeHT pemreHue (decision)
0003HauaeTcs B BUIE pomoa.

PaznenurenpHbie auHUM (Swimlane) clielyeT MCHONB30BaTh AJSL pa3JelieHus O AUarpaMMbl Ha 4acTH, HAalpuMmep, ¢
LEeNbI0 OTOOpaXEHUsI Ha JuarpaMMax, OTBETCTBEHHBIX 3a BBINOJIHCHHE OINpPEeNieHHbIX aeWcTBuil. [Ipumep
pa3nenuTenbHOM THMHA (SWimlane) mpencTaBiieH Ha PHC..
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Puc. [Ipumep paznenurensHOM TUHUH (swimlane)

CunxpoHuszaropsl (synchronization) MOJDKHBI HCHOJB30BATBCS JJISI OTPAXKEHHS JIESATENBHOCTEH, BBINOJIHAEMbIX
HapauienbHO WIH MHO>KECTBEHHOT'O BEIOOpA. [Tpumep HCTIOTb30BaHUS




CHHXPOHHM3aTOPOB (synchronization) JUISt 0TOOpaKEHHs JIEATENLHOCTEN, BBINOJHIEMBIX
napajuiebHO MPEACTaBIEH Ha PUC.

Puc. [Ipumep ropn3oHTaIBHBIX CHHXPOHU3ATOPOB (Synchronization) 1uist 0ToOpaskeHus
JiesITeIbHOCTEH, BBITIONHAEMBIX NapajlIeNbHO

B RUP cymiecTByIOT ciieayrone peKOMEeHIAUH 110 pa3padOTKe MOJIENHU MOTOKa paboT ¢ UCTIOIb30BAHUEM JTHArPaMMBI
JearenbHOCTH (activity diagram).

Monenp notoka paboT pa3padaTbIiBaeTcs B 1Ba JTara.

B magane pazpabaTsIiBaeTcs MOIENb, 0TOOpaXKaromasi OCHOBHBIE BHIIBI JESTEIHHOCTH (macro activity) o onmuceBaeMoMy
OM3HEC IPOIIECCY B IIEIIOM.

[Janee kaxnmas NeaTeNbHOCTh JIEKOMIO3UPYETCSl C HCIIOJIB30BAaHMEM IPYrod QuarpaMmsbl JestensHocTd. [lone aroid
JMarpaMMBbl MOKET pa30MBaThCsl Ha YaCTH C MCIOJIb30BAaHUEM pa3/IelIUTENbHBIX JJUHUHA (swimlane), rae pazaenuresbHble
JIMHUHM MOTYT NPE/CTABIATH pAOOTHUKOB YYAaCTBYIOIIUX B OM3HEC MPOILIECCE I MOpa3 Ie/ICHHUS.

IocTpoeHre auarpaMMbl ¢ OCHOBHBIMHU BHAaMH ACATEIBHOCTH PEKOMEHIYETCsI MPOBOAUTH TaKUM 00pa3oM, 4TOObI B
Ja’bHEHIIeM KaKI0My OCHOBHOMY BHJY JESATEIbHOCTH MOXHO OBLIO COMOCTABUTH HA JTAIle ONpe/IelieHNs] TPeOOBaHHH K
cUCTEME MOAYJIb, KOMIIOHEHTY WJIH MOJICUCTEMY B pa3pabaThIBaEMOW CHCTEME.

OnHako Ui TIOCTPOGHUSI pacIpelelCHHBIX CHUCTeM Ooiee yNOOHBIM SIBIISIETCS HCIOJIB30BAHUE  CIIEAYFOLIHX
pa3AeNnuTeNbHbIX JTUHUN:

BXO/IHAsI/BBIXOHAS HH(POPMAILIHS;

JIeSTEIIbHOCTB;

poJB;

HOoZpa3ielicHIE;

JIOJDKHOCTB;

Om3HeC MpaBUIIO.

B paszzene nesTenapHOCTD CleAyeT OTpakaTh aru OU3HeC Mpolecca Win JesITebHOCTD TIpolLiecca.

B pasmene BxojHas/BbixomHas WH(GOPMAIUS — BXOIHBIC/BBIXOJHBIC OW3HEC CYIIHOCTH, CBS3aHHBIC C IIAaroM OW3HEC
mpoliecca, B pasielie pojib — poJib, OTBETCTBEHHYIO 32 BBINOJIHEHUE Iara OM3HEeC Ipoliecca, B pasjelie J0JDKHOCTh U
MOJIpa3/ieNieHus — AOJKHOCTH JCUCTBYIOIIMX JIMIl OM3HEC TPoLecca U MOAPA3IeIICHUs IPESANPHUSTHUSL, CBSI3aHHbBIE C IIATOM
OusHec mpoliecca, B pasjeliec OM3HEC MpaBWiia - OMUCAHUE OM3HEC MPABWII MM CCHUIKM Ha MOJAEIU OW3HEC MpaBH JUIs
paccMmarpuBaeMoro miara OU3Hec mporecca.

Takoe uCHoNb30BaHUE PA3JIETUTENBHBIX JIMHIH 00YCIIOBICHO TEM, YTO HA OCHOBE BUIOB JIESTEILHOCTH, OTOOPAYKAFOLIIX
mraru Ou3Hec mporiecca, OyayT ONpeaessiThesi (PYHKIUH CHCTEMbI, HA OCHOBE BXOJHBIX/BBIXOJHBIX CYIIHOCTEH Oyaer
paspabateiBaThcst uHTepdeiica Moib30BaTeNs, aabbOM BXOJHBIX/BBIXOMHBIX (GopM, BJI, Kiaccel, peanusyroiue
cootBetTcTBytotne (ynkuuu. Wudopmanus o poisx, MODKHOCTSIX M TOApA3JIENieHUsX OyAET HCIOJIb30BaHA MPU
pPacCMOTPEHHH BOIPOCOB, CBS3aHHBIX C pasrpaHuyeHueM noctyna. Ha ocHoBe Ou3Hec mpaBuil OyIyT ONpEAENSThCS
OrpaHHYEHUsI HaKJIa/IbIBaeMble Ha (DYHKIH CHCTEMBI.

Just u300paxkeHHss BXOJIHOUN/BBIXOJHON HH(POpMAMKM W PpOJM JIOJDKEH HCIOJB30BATHCS JJIEMEHT OOBEKT C
COOTBETCTBYIOIIIUM COCTOSTHHEM (object).

Jdus  wm3o0paxeHnss Imara OM3HeC TIpomecca JOJDKEH — HCIIONB30BATBCSA — DJIEMEHT  JIeATeNBHOCTh(activity).

Hnst I/I306pa>KeHI/I$I NOAPa3JEICHUN, JOJKHOCTEH, CChIIIOK Ha onsHec IpaBuia — 3aMETKHA (note).

POJ’II/I, BXOJHadA U BbIXOAHAs1 I/IH(I)OpMaL[I/IIO JOJDKHBI CBA3BIBATHCA C ACATCIIBHOCTBIO YEPE3 IMOTOKU 06’I:CKTOB

(object flow).

Ponu, monpaseneHus TOMKHBI CBA3BIBAThCS MEXIY COOOH depe3 CBA3b - MyHKTUpHAas JTUHUA (anhor note to item),
TPUKPEIUIAIONTYIO 3aMETKH K 3JIEMEHTAM JJuarpaMMBal.

Ha puc. nmpencrarieH npuMep JuarpamMmbl ASITEILHOCTH, UCTIONB3YEMOH ISl AEKOMITO3UIIUY 0000IIEHHON AesITeTLHOCTH.




Puc. JleransHoe onrcanue mara npoiecca kpeautoBanus [IpeasaputenbHoe 03HAKOMIIEHUE C
KJIMEHTOM U €T0 XO3UCTBEHHOM JeSATEIIbHOCTBIO U LIETbIO0 KPEAUTOBAHUS

[Nopsiok nocTpoeHust MO/IeNH MOTOKa paboT 6u3Hec mpoueccoB B Rational Rose

IMopsinok co3manust Mozeneli ¢ onrcaHreM OToka paboT B Rational Rose momken BKITIOUaTh Clieayromue
maru:IlocTpoeHne nuarpaMmel, 0TOOpakaronieil OCHOBHBIC BUABI ASSTEILHOCTH.

1) [NocTpoeHue nuarpaMm AETATU3UPYIOMMX OCHOBHBIC BUABI ACSATSIBHOCTH.

2) INocTpoeHue cChUIKM U3 TUarpaMMbl IPOLIECCOB Ha AMarpaMMy nortoka padot. [locrpoenue

JMarpaMMBbl, 0TOOpaXaroleld OCHOBHBIC BUIbI JeATEIbHOCTH

Huarpamma pearenbHocTH (activity diagram) ¢ OCHOBHBIMH IaraMu OW3HEC MpoIecca IODKHA CTPOUTHCS Kak
MoJiiMarpaMMa COOTBETCTBYIOILEro OU3HEC Mpoliecca, MPeACTaBICHHOro Ha quarpamMe GpyHkuui (use case diagram).
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IMocTpoeHue auarpamMm, JeTaTH3UPYIOUIMX OCHOBHBIC BUBI ICATCIBHOCTH

Juarpamma nestenbHOCTH (activity diagram) ¢ JeTajabHBIM ONHCAHHUEM Ka)XIOr0 OCHOBHOTO IIAra Iporecca JOJDKHA
CTPOWTHCS KaK MOJIMarpaMma COOTBETCTBYIOIIEIO OCHOBHOrO Imara. Ha puc. moka3aHo, 4TO B OKHE MPOCMOTpa
anmeMeHTOB Mojienu B Rational Rose nuarpamma nmestensHocTH (activity diagram), oroOpaskarormas 1eTaabHOe OIHCaHHe
OCHOBHOIO Iara mnporecca l[IpenBapuTenbHOE O3HAKOMIICHHE C KIMEHTOM M €ro X03. JCATelbHOCTHIO M IIEJIbI0
KpPEIUTOBAHUS, HAXOIUTHCS TOJ COOTBETCTBYIOIIMM IaroM [IpeiBapuTebHOC O3HAKOMIJICHHE C KJIMEHTOM M €ro XO3.
JCSITEIBHOCTRIO U IICNIBI0 KPEeIUTOBaHMS. J[eATCIFHOCTH Ha 3TOH IuarpaMMe, KOTOPBIC MOJJICKAT aBTOMATHU3ALUU,
OTMEYEHBI IIBETOM.
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Puc. I[IpumMep n3o6paskeHHs JUarpaMMBbl C IETaIbHBIM OMMCAaHUEM IIara
[IpenBapuTenbHOE O3HAKOMIIEHHE C KIIMEHTOM U €T0 X03. AEATENbHOCTHIO U LIeNbI0 KpennToBanus B Rational Rose

TocTpoeHue CChUIKH U3 UarpaMMbl QYHKIHIA Ha AUarpaMmmy motoka padbot

Jlist mocTpoeHUs CCBUIKH Ha JuarpaMMmy AesTelbHocTH (activity diagram) ¢ m300pakeHHEM OCHOBHBIX IIaroB OW3HEC
mporiecca ciaeayeT psiioM ¢ m300pakeHueM OM3HeC mpoliecca Ha auarpamme QyHkmui (use case diagram) MOMECTHUTH
3aMeTKy. [IpuKpenuTh 3aMeTKy K H300paxkeHuIo Ou3Hec mporecca. [leperaluts Ha 3Ty 3aMETKy M3 OKHA IPOCMOTpa
2JIEMEHTOB MOJIETM JUarpaMMy JaesTeiabHocTH (activity diagram) ¢ m3o0pakeHHEeM OCHOBHBIX IIaroB OW3HEC mpoiiecca
Kak MPE/ICTaBIICHO Ha puc..
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Puc. [Ipumep auarpammsl QyHKIUH ¢ n300paxkeHneM nporecca KpenruroBanust 0puauIecKnX JHI B BATIOTE

U CCBUIKOH Ha JarpaMMy JAesTeJIbHOCTH C U300paKeHNEeM OCHOBHBIX IIaroB COOTBETCTBYIOIIEro OU3HEC

npouecca B Rational Rose

WupuBuayansHbie 3a1aHus sl 1abopaTopHoii paboTs Ne24

BapuanT Nel

PazpaboTars Mozen oToka padot a1t NHGOPMAaMOHHOI HHTEPHET MOACHCTEMBI PUAITEPCKOH (DHPMBI, BKITIOUYAIOLIeH
PETHCTPAIHIO KINEeHTa, MPOCcMOTP (TI0CiIe PErncTpaluy) MpeUIOKEHUH, 1aTh 00bSBICHHUE; OHIATh MECTO JaHHON MOJIENIN
IIpH oTIpeiesieHNH (PYHKIMN pa3pabaTeIBaeMOii CUCTEMBI Ha ATalle ONpeaesieHus TpeOOBaHUH K CHCTEME.

BapuanT Ne2

PazpaboTate Moaenu motoka paboT HHPOPMAIMOHHON MOJCHCTEMBl HHTEPHET-PETUCTPAIIH Ha KYPCHI BOAUTENICH
(penmonaraeTcsi perucTpalys Ha pa3InvHble TUIIBI KATErOPHH, 1ojjavya 3asBKU U ee 00paboTka, BEIOOp JAHEH U BpeMeHH
3aHATHI U THEH BOXKICHMS); TIOHATh MECTO JaHHON MOJIEIH [IPH OTIPeIeICHUN (PYHKIUI pa3padbaThiBaeMOi CHCTEMBI HA
JTarne omnpeaeseHus TpeOOBaHU K cUCTeMe.

Bapuant Ne3
PazpaboTars Mozesi OTOKa padboT MHGOPMAIIMOHHON TOICUCTEMBI HHTEPHET PErHCTPALMHU Ha KYPChl HHOCTPaHHBIX
SI3BIKOB (TIPEAIoaraeTcsi BEIOOP s3bIKa, BEIOOP YPOBHS (BO3MOXKHOE TECTHPOBAHUE), BLIOOP BPEMEHH U JHEH 00y4eHHs);

MOHSTH MECTO IAHHOM MOJIENH TPH OIpeneNieHnH QyHKIMA pa3pabaTeiBaeMO CHCTEMBI Ha dTare OnpeeeHnus TpeOoBaHUI
K cucreme

BapuanT Ne4
PaspaboTate Mozeny moToka padboT HHGOPMAMOHHON MOJCHCTEMBI HHTEPHET Mara3uHa (IpeIoaraeTcsi mpocMoTp,

perucrpanus npu 3akase, O(I)OPMJ'ICHI/IG 3aKa3a, HOATBCPIKACHUC IMOJTYYCHU 3aKa3a); IIOHATHb MECTO HaHHOﬁ MoOJAeCIH Ipr
OIIpeACICHNU (l)yHKIII/Iﬁ pa3pa6aTI)1BaeM0171 CHUCTEMBbI Ha 3TaIl€ OIpeACICHUA Tpe60BaHPII7[ K CHUCTEMCE.



BapuanTt No5
PaspaboTate Mo moTOKa paboT HHGOPMAIIMOHHON MOCUCTEMBI HHTEPHET Kade; MOHATh MECTO JAHHOW MOJICITH MPU
ompeneneHud (PYHKIMIA pa3pabaTeiBacMON CHCTEMbI Ha ITAIIe ONPEICIICHHS TPSOOBaHUIA K CUCTEME.

BapuanT Ne6

PazpaboTars Mozesi OoTOKa padboT MHPOPMAIIMOHHON TOACUCTEMBI HHTEPHET-CKIa] (TIpeaonaraeTcs IpocMOTp
WHTEPHET-KIMEHTOM acCOPTUMEHTA, BO3MOXKHOCTh JIOCTABKH, HAIMYUE Ha CKJaJe, 0OpPMIICHUE 3asBKH); IOHITH MECTO
JIAaHHOHM MOJIENTN IIpH onpeiesieHnu QyHKuuit paspabaTeiBaeMOil CUCTEMBI Ha dTaIle ONpe/ielieHns TpPeOOBaHMUI K CHCTEME.

BapuanT Ne7

PazpaboTars MoesH OTOKA pab0T MHPOPMALIMOHHOM TTOACUCTEMBI aITEYHON CIIPABOYHOM CITy>KOBI (TIperoaraeTcs
perucrparys HHTepHET-KIIMEeHTa, TIPOBEpKa B HAIMUUH, 0(OPMIICHUE 3aKa3a, JAaTa JOCTAaBKH); OHITh MECTO JaHHOU
MOJIEIIH TIPH oNpeeNieHnH (yHKIUI pa3pabaTeiBaeMOil CUCTEMBI Ha dTalle OmpejiesieHHs1 TpeOOBaHUH K CUCTEME.

BapuanT Ne§

PazpaboTars Mozesi oTOKa padboT MHPOPMAIIMOHHON TIOICUCTEMBI TeJIe)OHHOM CIIPaBOYHOM CITy>KOBI (TIpenonaraeTcs
perucTparys HHTEpHET-KIIMeHTa, TIPOBEpKa B HAIMUUH, 0(OPMIICHUE 3aKa3a, AaTa JOCTaBKH); OHITh MECTO JaHHOU
MOJIEIIH TIpH ONpeesieHnH (yHKIHUI pa3pabaTbiBaeMOil CUCTEMBI Ha ATaIle ONpe/eeHUs TpPeOOBaHuil K CHCTEME.

Bapuant Ne9

Pa3pabotats Mozeu motoka paboT HH(GOPMAITHOHHON TOACUCTEMBI MOKYNKK OUICTOB (K//T U aBHa) OHJIAIH; MOHATH
MECTO AaHHOI MOJIeIH IIpH onpeeneHnr QYHKIHIA pa3pabaTbiBaeMoil CHCTEMBI Ha dTare ONpeeeHus TpeOoBaHuil K
cucreme.

BapuanT Nel0

PazpaboTath Mojenu NoToka paboT MHPOPMAIIMOHHOMN MOJICHCTEMBI PETUCTPALIMK B a3POIIOPTY C NPOX0KICHUEM
MOTPaHUYHOI'0 KOHTPOJIS; TIOHSTh MECTO JaHHOM MOJIENY NpU onpenesieHny GpyHKuuii pa3pabaThiBaeMoii CUCTEMBI Ha
JTare oNpeeIcHUs TPeOOBaHUI K CHCTEME.

Bapuant Nell
PaspaboTars MOJeTH MOTOKA pabOT HHPOPMAIMOHHOM MOCKCTEMbI CallT Kadenpbl MC; MOHIATh MECTO TaHHON MOIEIH
IIpU oTIpe/iesieHNH (PyHKIMHA pa3pabaTeiBaeMOi CUCTEMBI Ha dTaIle ONpeeseHus TpeOOBaHUH K CHCTEME.

BapuanT Nel2

PazpaboTars Mozenu moToka padoT MHGOPMAITMOHHON TOACHCTEMbI HHTEPHET-XPaHWININA YI€OHBIX KHUT' CBOOOTHOTO
JocTyna (Tmperonaraercs 00si3aTenbHas PeruCTPaLus IS CKAYMBAaHUS, OTPAHUICHHOE KOJIMYECTBO CKaUMBaHUIA,
BO3MO>KHOCTH BBIKJIAJIBIBATh CBOI MaTepua); IOHATh MECTO JTaHHOIN MOJEIH IPH OIpeeNieHNH (QyHKIUI
pa3pabaTbIBaeMOl CHCTEMBI Ha 3Tare ompe/elieHns TpeOOBaHNH K CHCTEME.

Bapuant Nel3

PazpaboTars MOIeNIM OTOKA padOT aBTOMaTH3MPOBAHHON CUCTEMBbI pabOThI OMOIMOTEKH (B YaCTHOCTH pabouee MecTo
OnbIMoTEeKaps); MOHATH MECTO AAHHOM MOJIEIIH IIPH onpeeieHnH QYHKIHMH pa3padaTbiBaeMOi CHCTEMBI Ha dTaIe
oTpeieTIeHus TpeOOBaHMIl K CHCTEME.

Bapuant Nel4

PazpaboTats Mojaenu moToka paboT MHPOPMAITMOHHOH MOACUCTEMBI «PETUCTPATypa MOTUKIUHUKN (B YaCTHOCTH pabodee
MECTO perucrparopa: NpuHATHUE 3asIBOK Ha BbI30BA Pa3HbBIM BpadaM, BblJla4da KapTOUCK K BpadyaM C YTOUHEHUEM BPEMEHU
paboTHI Bpayeii); MOHATH MECTO JTAHHOW MOJICITH TIPH OTIpeICICHUN (PYHKIUI pa3padaThiBaeMOW CUCTEMBI Ha dTare
OTpeieIeHUs] TPEOOBAHUN K CHCTEME.

Bapuant Nel5

PazpaboTars Mozenu MoToka padboT NHHOPMALOHHON BEO-OPHEHTOBAHON MOJICHCTEMBI PEKIIAMHOTO areHTCTBA
(penmonaraeTcs MpeAOCTaBIEHUE PEKJIAMHBIX YCIIyT, 0()OpMIICHUE 3asBKH, HOATBEPKJICHNE ITPUHSTHUS 3aIBKH ¥ CPOKH
BBINIOJTHEHMS); TIOHATH MECTO JAHHOM MOJIEIH IIPH OTIpeieNIieHnH (YyHKIMHA pa3padaTbiBaeMOi CUCTEMBI Ha JTare
omnpeeneHus TpeOOBaHUIl K cCHCTEME.

4.1.2. TectupoBanue

3 cemectp

Tema 1. TeopeTnueckye 0OCHOBBI IPOSKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTomonoruueckiue 0OCHOBBI IPOSKTHPOBAHUS HHOOPMALIMOHHBIX CHCTEM
Tema 3. KanoHnueckoe ¥ THIIOBOE IIPOSKTUPOBAaHKE HHOOPMAIIMOHHBIX CHCTEM

Tema 4. CTpyKTypHbIE METO/IbI aHAJIN3A U IPOCKTUPOBAHUS HHPOPMALIMOHHBIX CHCTEM



4 cemecTp

Tema 5. [IpoekTipoBaHHe TOKYMEHTAJIbHBIX 0a3 JTaHHBIX

Tema 6. [IpoektupoBanue Gakrorpapuyeckux 6a3 JaHHBIX

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METOIBI AHATIM3a M IPOCKTUPOBAHUS HHPOPMALMOHHBIX CHCTEM
Tema 8. ObecnieueHre COBMECTHOTO OCTYTIA K 0a3aM JaHHBIX U IpOrpaMMaM

4.1.2.1. ITopsiaok npoBeaeHUsI.

TectupoBaHHe NPOXOJUT B NHCBMEHHOM ()OpME WIM C HCHONB30BAHMEM KOMIIBIOTEPHBIX cpeacTB. OOydaromiuiics
MOJTy4aeT ONpENeNEHHOE KOJIMYECTBO TECTOBBIX 3agaHmil. Ha BeimonHeHwWe BbIgenmsieTcsi (DUMKCHPOBAHHOE BpeMs B
3aBUCUMOCTH OT KOJHuecTBa 3ajaHui. OlLleHKa BBICTaBISIETCS B 3aBUCHMOCTH OT IPOIICHTA MPABHJIBHO BBHIOJHEHHBIX
3agaHuid. Huxe nmpuBeneHsl NpuMepHbIe 3alaHHs.

4.1.2.2 Kputepuu OcHUBAHUS

OneHka «OTJIMYHO» CTABUTCH, €CJIH 00y4arommiicst 1an 86% MpaBIIbHBIX OTBETOB U OoJIEe.

O11eHKA «XOPOLIO0» CTABHUTCH, ecJIN o0yuarouuiicst nan ot 71% 1o 85 % mpaBUIBbHBIX OTBETOB.

O1eHKA «yAOBJIETBOPUTEIbHO» CTABUTCH, €CJIN 00yUaromuiics 1ai oT 56% 10 70% npaBUIbHBIX OTBETOB.
O1eHKA «HEYTOBJIETBOPUTEIbHO» CTABHTCS, €CJIN 00yUarouuiics oan 55% npasunvhsix omeemos u meHee.

4.1.2.3. Conepxxanue OLIeHOYHOTO CpeACTBa

Bapwuant 1
1. Kaxkue 0oCHOBHBIE CTOPOHBI yYacTBYIOT B )KH3HEHHOM IIMKJIE POTPAMMHBIX CPEACTB?
a) 3aKa34MK, [IOCTaBIIUK, Pa3padOTUHK, OTIEPATOP U NMEPCOHAI CONPOBOXKICHHS
6) 3aKa34MK, IOCTaBINUK, Pa3padOTIHK, TOIH30BATEb U aAMUHHUCTPATOP
B) 3aKa34MK, [IOCTaBIIUK, pPa3pabOTUHK, OIIEPATOP U MPOTPAMMHUCT
T) 3aKa3y¥K, HOCTABIIMK, pa3paboTUIHK, ONEpPaTop M I0JIb30BATEND
2. Kakne ocHOBHBIE MIPOIIECCHI JKU3HEHHOTO IIHKJIA POTPAMMHBIX CPEJICTB CYIIECTBYIOT?
a) Tpollecc 3aKasa, IPOIEecC MOCTaBKH, IPOLECC pa3padOoTKHU, NPOIecC IKCILTyaTalliy U Ipoliece IepeHoca
6) mnpouecc pa3pabOTKH, IPOLECC IKCIUTYaTAIMH, IPOLECC COIPOBOKICHNUS U MPOLECC KOHTPOJIA Ka4ecTBa
B) IIpOIeCC 3aKa3a, IPOLEeCC MOCTaBKH, POLEcC pa3paboTKH, IPOLECC FKCIUTyaTalluy 1 IPOIecC
COINPOBOXKACHUS
T) TpPOIECC 3aKa3a, IPOIeCcC MOCTABKH, IIPOIECC Pa3padOTKH, IPOLECC IKCILUTyaTallui U MPOLECcC CHATHS C
9KCIUTyaTalUH
3. Kakoii nporiecc 0xBaThIBaeT MEPEHOC U CHATHE C HKCILTyaTaIlK IIPOrPaMMHOTO ITPOTyKTa?
a) MpoIecc dKCIITyaTalun
0) mporecc pemeHus IpoOIEMbI
B) IMPOILECC CONPOBOXKACHHS
T) Tporecc pa3padboTKu

4. CKoJIbKO BCEro BCIIOMOTaTeNbHbIX mpotecco XKI]?

a) 8
6) 9
B) 4
r 5

5. Kaxkue IIPOUECCHI )KU3HCHHOTI'O IUKJIA OTHOCATCA K OpraHUu3alluOHHBIM npoueccaM?
a) TPOLECC YIPABJICHUS, IPOIECC CO3MAHMS HHPPACTPYKTYPHI U MPOIECC BepUBUKAIIUH
0) mporecc penieHust MpooIeMbl, IPoIiece OOYISHHS U MPOIECC YCOBEPIIEHCTBOBAHUS
B) TPOLECC YIPaBJICHUS, IPOIECC CO3MaHMs HHPPACTPYKTYPHI M POIIECC O0YICHHUS
r) MPOIECC YIPAaBJICHHUS, MPOIECC YCOBEPIICHCTBOBAHMUS | MPOIIECC Ay IUTa
6. Kaxkwue mporecchl IPUMEHSIOTCS Ha IPEATIPUATHH IS CO3/IaHUS U PeaTH3allii OCHOBHON CTPYKTYPHI?
a) OCHOBHEIE
06) BcrmomoraTenbHbIC
B) OpraHU3alMOHHEIC
7. Kaxue mpuHIUIEI JIS)KaT B OCHOBE IIPOLIECCOB )KM3HEHHOTO IIMKJIAa HH(OPMAIIOHHOMN CHCTEMBI?
a) MOIYJIBHOCTH M COOCTBEHHOCTD
0) 50hGhEeKTHBHOCTD M PE3YIbTATUBHOCTD
B) THOKOCTh M aJJaliITABHOCTD
T) HEepapXUIHOCTH U MOCIEI0BATEIIFHOCTh
8. Kakoii cragun HET B )XM3HEHHOM IHKJIC HHPOPMAITHOHHBIX CHCTEM?
a) TPOCKTUPOBAHHE.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

6) ampobarust

B) CO3JaHHC

T) BBOJ B 9KCIDTyaTalHIO

Kaxoit mpuanmm JKI MOXKHO OmmucaTh ClIoBaMA: MaKCHMaIbHAs CIAXKEHHOCTh (QYHKITHI ITporiecca 1 MUHIMAaJIbHAs
CBSI3b MEXIY Iporeccamu?

a) COOCTBEHHOCTH

6) ompeneneHHOCTh

B) MOJIYJIBHOCTb

Yt0 Takoe MOJENb )KU3HEHHOT0 IUKIJIa HHpopMarmonHol cuctemsl (MC)?

a) cnoucok Bcex MC Ha pblHKe

0) Habop 3TanoB ISl pa3paboTKH, BHeAPeHUS U oocmyxuBanus UC

B) pesyubTat TectupoBanus C

r) y4eT pacxoJoB Ha pazpabotky 1C

Kakoii nogxox ¢okycupyercsi Ha co31aHUU pabOTarOMIEro MPOTOTHUIA JUISl OIYyYESHHUS OT3BIBOB OT
HOJIb30BaTeNei?

a) agile

6) sKcTpeManbHOE IPOrpaMMUPOBaHHE

B) MOJENb OBICTPOTO MPOTOTUIIMPOBAHUS

r) scrum
Kakoii 13 cneayromux METoI0B BKIIIOUAeT B ce0s 4acThle UTepaluy pa3padoTKH, H3BECTHHIC KaK CIIPUHTHI?
a) agile

6) Mozens OBICTPOro MPOTOTUITMPOBAHUS
B) OKCTpEMallbHOE IIPOrpaMMHUPOBaHUE
r) scrum
Yro sBIISICTCS OCHOBHBIM MPEUMYIIIECTBOM UTEPATUBHOI pa3paboTKu?
a) HEeoOXOAMMOCTb INIAHUPOBAHUS HA JUTUTEIBHBIN CPOK
0) CHIKEHHE PUCKOB ¥ BO3MOXKHOCTH MOJIyYSHHUs! paHHEl 00paTHOI CBSI3M
B) (ukcanus Bcex TpeOOBaHUI H3HAYAIBHO
I) CJIOKHOCTb B YIPABJICHUH POSKTOM
UTo U3 NepeyrcIIEHHOr0 OTHOCUTCS K TIPAKTHKE 3KCTPEMAIBHOTO porpaMMmupoBanus (XP)?
a) OXKHJaHHUE 3aBEPIICHUs BCEX TPEOOBAHUI
6) HempepsIBHAS MHTETpaLUs KoJa
B) HCIIOJIb30BAaHHE HCKIIOYUTENBHO PYYHOTO TECTHPOBAHMS
I) OTCYTCTBHUE OOIIEHUS C MOJIH30BATEISIMHU
Kakoii MeToj010r1K pa3pabOTKH IPOrPAMMHOTO 00SCIICUCHHS XapaKTePHbI MPUHIIUIIBI THOKOCTH U
aJlanTUBHOCTHU?
a) BoOJOMaJHAs MOJEIH
6) agile
B) MOJEJb OBICTPOTO MPOTOTUIIMPOBAHUS
r) TeCTHPOBAaHHUE Mepe. pa3padboTKoit
Kako#i 13 NpUHIMIIOB UTEPATHUBHON pa3pabOTKHU MO3BOJISET BHOCUTh U3MEHEHHSI HA OCHOBE MOJIY4EHHOM
obpaTHO# cBs3U?
a) THOKOCTbH
0) ycTOHYMBOCTH
B) HW30JILUS TAIOB
r) mnoapoOHOE TECTUPOBAaHKE B KOHIIE
UYro 03HaUaeT TEPMUH «PEPAKTOPHHI» B KOHTEKCTE pa3paboTKu?
a) yJalleHWe HEHY>KHOTO KOZa
0) un3MeHeHHe TpeOOBAHUI
B) YIPOIIEHHE M YIIydllIeHHe KoJa 6e3 U3MEHEHHUs €ro (YHKIIMOHAIBHOCTH
r) 3aBepLICHHE MPOEKTa
Kakoii noaxox kK pa3paboTKe MO3BOJISIET YIYUIINTh Ka4eCTBO MPOAYKTa Oarosaps IIOCTOSTHHOMY TECTHPOBAHUIO?
a) BOJOIAHAs MOJAEIb
6) Scrum
B) HUTepaTHBHas pa3paboTka
r) MoJelsb OBICTPOH peanu3anun
YnopsigouuTe B MOpsIKE CIeJOBAHMS 3Tanbl pa3paboTKH HHPOPMAIMOHHON CUCTEMBI:
a) OIpEIEISIFOTCS CPOKHU U PECYpPChI
0) paspabaTbIBacTCs KOJ
B) pacHpenelsioTCs POl B KOMaH e



I) OLEHHUBACTCS YCHEHIHOCTh HTEPALN
20. Ha xakoM 3Tamne npon3BOIUTCS pa3paboTKa U TECTHPOBaHHE Koga?
a) OIICHKa
0) mpoekTUpOBaHHE
B) pa3BepTHIBaHHE
T) IUTAHHPOBaHHWE

Otsetsl: 1-a; 2-B; 3-B; 4-a; 5-B; 6-a; 7-a; 8-0; 9-8; 10-6; 11-B; 12-r; 13-6; 14-6; 15-6; 16-a; 17-B; 18-B; 19- Badr; 20-6.

Bapmuanr 2
1. UYro mpomCXOIUT HA TAIE Pa3BEPTHIBAHUS?
a) BHECEHHE KOPPEKTHB B IPOEKT
0) HOBBIH (PYHKIHOHAT CTAHOBUTCS JOCTYITHBIM ITOJIE30BATEIISIM
B) OIIEHKA PE3yNIbTAaTOB UTEPALNN
T) OIpeIeNcHNE HOBBIX 3a1ad
2. Yro o3HauaeT OICHKA B HTEPATUBHOM Iporecce?
a) IUIAHWPOBAHHWE CIEAYIOIICH UTEPAIlH Ha OCHOBE OOPATHOM CBSI3H
6) peanmm3anms Bcex 3a7ad MIPOEKTa
B) pa3paboTka HOBBIX PYHKIUI
I) YCTaHOBKa JOTMOJHUTEIBHBIX PECYPCOB
3. Kaxkasg pons B Scrum orBeuaer 3a 6u3Hec-TpeboBaHMsA?
a) y4YacTHHK KOMaHJIbI
6) Scrum Master
B) Product Owner
r) pa3paboTdmK
4. Kakoif ameMeHT Scrum BKIFOYAeT B ce0s ITaHUPOBAHKE 3a7a4d Ha CIPUHT?
a) JIEMOHCTpAaIHs
0) perpocrekTHBa
B) CHPHHT IIJIAHUPOBAHHE
T) eXeIHEBHbIC COBEIIAHMS
5. T'mOpumHble MOAEIH )KU3HEHHOTO IIMKJIA TIO3BOJISIOT:
a) KOMOHMHHPOBATH IEMEHTHI Pa3IMYHBIX METOOIOTHH AJIS TOCTIKESHUS JTYUIINX PE3yJIbTaTOB
6) HCKIIIOYNTH HEOOXOANMOCTH B TECTHPOBAHUH U TIPOBEPKE MPOAYKTA
B) IPUMEHSATH THOKHE ITOIXO0/bI B CTPOTUX paMKax TPAAUIIMOHHOTO YIPABICHHUS IPOEKTaAMHU
I) YOpoIIaTh Mpolecc pa3padOTKH 3a CUET TOJIHOTO COOMIOICHNS OTHONH KOHKPETHOW MOAEH
6. BricTpoiiTe HepapXuo 0T caMOi BaKHON MOAETH KU3HCHHOTO [TUKJIa K MCHEEe BaKHOM:
a) BHemIHHE (HaKTOPHI
0) ONBIT KOMaHJIbI
B) MOJa Ha MOAXOMBI
r) Hamudue QUHAHCHPOBAHUS
7. Yrto sABNsAETCS OMHUM U3 KIIIOYEBBIX MPEUMYIIIECTB UTEPATUBHOM pa3paboTKu?
a) JONTOCPOYHOE IUIaHWPOBAHUE
6) OblcTpas aganTanus K MEHSIOMIMMCS TpeOOBaHUSIM
B) HEBO3MOXHOCTb BHECEHUsI N3MEHEHHUH
I) YBEIMYEHHE KOJIMUECTBA COTPYAHUKOB
8. Uro xapakTepu3yeT apXUTEKTypHbII CTHIIb?
a) CXOJICTBO B MOAXOMAX K PEAIN3aINH ITOCTABICHHBIX 33/1a4
0) cTaHmapTHBIE SI3BIKH OITUCAHUS APXUTEKTYP
B) KECTKYIO HEPAPXHIO KOMIIOHEHTOB CHCTEMBI
I) TEXHOJOTHUYECKYIO peasli3aliio CHCTEMbI
9. Ha ckonbKO TpynI HoApasesstoTest apXUTEKTypPHbIE CTHIIN?

a) 3
6) 4
B) 5
r) 6

10. K xaxoii rpymnmne apXuTeKTYpHBIX CTHJICH OTHOCSTCS CHCTEMBI AaKETHO-TI0CTIeJ0BATEIbHON
00paboTKN M «KOHBEHEephI 1 QUIIBTPBI»?
a) TOTOKH JIaHHBIX
0) BBI30B C BO3BPaTOM
B) HE3aBHCHMBbIE KOMIOHEHTHI



I) LEHTPAIU30BAHHBIC JAHHBIC
11. Yro xapaKTepH3yeT apXUTEKTyPy «IIpOrpaMma-corporpammar?
a) HaJMYHUE TJIABHOU YIIPABIAIOMICH IIPOTpaMMBI M COTIPOTpaMM
0) mapamrenpHOE (PYHKIIMOHNPOBAHNE OCHOBHOW IPOTPAMMBI M COIIPOTPaMM
B) paboTa OCHOBHOH IPOrpaMMBI KaK AUCIETYEepa IPOLIECCOB
T) BCE IEPEUYNCICHHOE BHIIIE
12. Yro sBnseTcs MpEeUMyIIeCTBOM 00BEKTHO-OPHEHTHPOBAHHBIX CUCTEM?
a) BO3MOXXHOCTH BHOCHTh H3MEHEHUS B 00BEKT 0€3 yBEJOMIICHHS KOHEUHBIX MI0Ib30BaTENCH
0) OTKpPBITOCTH peam3aluy 0ObEKTOB
B) TIOJIHOE OTCYTCTBHE CBS3EH MEKAY 0ObEKTaMHI
T) TPOCTOTa Pa3pabOTKH U MOAIEPIKKU
13. Kako# THII apXUTEKTYPHBIX CTHIEH XapaKTEpPHU3yeTCsl HATMYHUEM IPOU3BOIBHOTO KOJIMUECTBA YPOBHEH
BIIOJKCHHOCTH?
a) TIOTOKHU JaHHBIX
6) BBI3OB C BO3BPATOM
B) HC3aBHUCUMbIC KOMIIOHCHTbBI
I) IEeHTpaIU30BaHHbBIC JaHHbIC
14. Kakoii apXUTEKTYpHBINA CTHIIb MIPEIoJiaraeT HaJluune OTJENbHBIX MOIYJICH, BHIMOIHSIONIMX Pa3IMIHbIe
mporecch?
a) CHCTeMbI TAKETHO-TIOCIIEeI0BATEIbHON 00paboTKI
0) «xoHBelephl U QUIBTPBD)
B) «IIpOrpaMMa-conporpammay»
r) O0OBEKTHO-OPUEHTUPOBAHHBIE CUCTEMBI
15. Kakast 0coOOEHHOCTh XapaKTepU3yeT apXUTEKTYPy «KOHBEHEPHI U (QUIIBTPBI»?
a) JIMHeWHas CTPYKTypa MoAyJyei
6) pe3ynbpTaThl BHIIOJIHEHHU MOAYJIE epeaatoTcs B pa3Hble MOTYIH
B) OTCYTCTBHE OOpaTHBIX CBS3EH
F) BCC€ MOAYJIM BBIMOJHAKOT OJJUH 1 TOT K€ MPOLCCC
16. Yro siBisieTcst MPUMEPOM peaiu3allii apXUTEKTYPbl KKOHBEHEpHI U PUIBTPHI»?
a) Oyxranrepckast nH(GOPMAIIMOHHAS CHCTEMA
6) KoMmuIATOp
B) CHCTeMa ympaBleHus 0a3amMu TaHHBIX
r) o¢uCHOE NPHUIIOKEHNE
17. Kaxue THIBI CHCTEM SABJISIOTCS YaCTHBIM CIydaeM apXUTEKTYPhl «IIporpaMma-corporpammar?
a) KJIHMEHT-CEPBEPHbIC CHCTEMBI
0) wuepapxuuecKre MHOTOYPOBHEBBIE CUCTEMBI
B) O0OBEKTHO-OPHEHTUPOBAHHBIE CUCTEMBI
I) Bce epeUYHCICHHBIE
18. Uro gBnseTcs HEIOCTaTKOM OOBEKTHO-OPUEHTUPOBAHHBIX CHCTEM?
a) HeoOXOAMMOCTb 3HATh PACIIOJIOKEHHE BBI3HIBAEMOT0 00beKTa
0) HEBO3MOXXHOCTh BHOCHUTH U3MEHEHUS B O0OBHEKTHI
B) CJIO)KHOCTb Pa3pabOTKH U MOJIECPIKKH
F) OTCYTCTBHC MHKAIICYJIAINN TaHHBIX
19. Kakast 0coO€HHOCTh XapaKTepU3yeT KIMEHT-CEPBEPHBIE CUCTEMBI?
a) CHHXPOHHOCTH IPOTPAaMMHBIX apXUTEKTYpP
0) acHHXPOHHOCTH MPOTPAMMHBIX APXUTEKTYP
B) OTCYTCTBHE yPOBHEH BIIO)KEHHOCTH
F) OTCYTCTBHEC B3aHMO}leﬁCTBHﬂ MEXITY KOMIIOHCHTAMHU
20. Yro moapazyMeBaeT apXUTEKTypa «BEIyITUNH-BEAOMBIIN»?
a) HE3aBHCUMOCTBH MOJYyJICH JPYT OT Apyra
0) TMOJIHYIO JACEHTPATU3AIINIO
B) HaJM4YHE OCHOBHOH YIPAaBIAIOIICH MPOrpaMMBI M COTIPOTpaMM
T) OTCYTCTBHE B3aHMOCBS3EH MEXTY KOMIIOHEHTAMHU

Ortsertsl. 1-0; 2-a; 3-B; 4-B; 5-a, B; 6- OraB; 7-0; 8-a; 9-B; 10-a; 11-a; 12-a; 13-6; 14-0; 15-6; 16-0; 17-B; 18-a; 19-a; 20-B

4.1.3. Pedepar

3 cemectp

Tema 1. TeopeTnudeckie OCHOBbI IPOSKTUPOBAHMUS HHPOPMAIIMOHHBIX CHCTEM
Tema 2. MeToJ0IOTHYECKHE OCHOBBI TPOSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
Tema 3. KaHoHHYECKOE ¥ THIIOBOE MPOSKTUPOBAHUE HH(POPMAIIMOHHBIX CUCTEM



Tema 4. CtpykTypHBIe METOABI aHAJIM3a M IPOSKTUPOBAHUA HHYOPMALMOHHBIX CHCTEM

4 cemecTp

Tema 5. [IpoekTipoBaHHe TOKYMEHTAJIbHBIX 0a3 JTaHHBIX

Tema 6. [IpoextupoBanme ¢akrorpadpudaeckux 6a3 TaHHBIX

Tema 7. OOBEKTHO-OPHEHTHPOBAHHEIE METO/IBI AHATIM3A M IPOCKTUPOBAHUS MHPOPMALMOHHBIX CHCTEM
Tema 8. ObecrieueHre COBMECTHOTO AOCTYIAa K 0a3aM JIaHHBIX U IIpOrpaMMam

4.1.3.1. ITopsiaok npoBeaeHUsI.

OO6yuJatomnuecss CaMOCTOSATENIFHO MHUINTYT padOTy HA 33JaHHYI0 TEMYy W CHAIOT MPETNOAaBaTeNi0 B NMHCHbMEHHOM Buie. B
pabore mpou3BOAMTCS 0030p Marepuajga B ONpeNeNEHHOW TeMaTH4eckoW oOmactu Jmbo mpejaraercsi cOOCTBEHHOE
pellicHre OnpeACACHHON TEOPETHYSCKOW WM MPAaKTHYCCKOH mpoOieMbl. OIEHUBAIOTCA MPOpPadOTKAa HCTOYHHUKOB,
U3JI0KCHHUE Marepuana, (OpMyJIHPOBKa BBIBOJIOB, COOIIONCHHE TPEOOBAaHMH K CTPYKTYype U O(OPMIICHHIO PabOTHI,
CBOCBPEMEHHOCTH BBHITIOTHEHUS. B cirydae myOimaHOM 3aIuThl pedepaTa OIEHNBAIOTCS TAKKE OPATOPCKUE CIIOCOOHOCTH.
TpeGoBanus k pedepary
Ipu opopmiieHnn TekcTa pedepata e yeT NPUACPKUBATHCS CICAYIONIUX MapaMETPOB:
moJist: IeBoe — 35 MM, mpaBoe — 15 MM, BepxHee — 25 MM, HIDKHEE — 25 MM;
OpHUEHTAIUS CTPAHUIIBI: KHIKHAS,
mpudT: TimesNewRoman;
Keruis: 14 nT (IyHKTOB);
KpacHasi cTpoka: 1 mMm;
MEXAYCTPOYHBII UHTEPBAIL: IIOJYyTOPHBIN;
BEIPAaBHUBAHHE OCHOBHOT'O TEKCTa W CHOCOK: IO IIMPHHE.
WnmocTpanuu B BHAEC PUCYHKOB, (DOTOCHHMKOB, CXEM W T.II. MOTYT PacIiOJIaTaThCs OPTaHUYHO C TEKCTOM (BO3MOXKHO
OMIDKe K WLTIOCTPUPYEMOH JacTh) MO0 Ha OTAEIBHBIX JINCTaX. B IF000M ciTydae BBIONHACTCS HyMepanus (CKBO3HAsS IS
BCEX pa3/ieNioB), KOTOpas pacroiaraercs BBepxy. [loaprcyHOUHYI0 HyMEpalyio U HAAIUCh PacoyiaraTb BHU3Y.
3aKaHYMBACTCS MOSICHUTENIbHAS 3aKMCKa OMOIHOrpad)IeCKUM CIUCKOM MCTOYHHUKOB, K KOTOPBIM OOpaIajics CTYACHT BO
BpeMmst paboTHI HaJT pa3pabaThIBacMON TEMOIA.
O6bpeM UH(POPMAITMOHHO-TEXHOJIOTHISCKONH JOKYMEHTAIIMHA HE PETJIAMEHTHUPYETCS — OH TUKTYETCS TOCTATOYHOCTBIO UIS
MPAKTUIECKOTO TpUMEHEHUs. KapTouku 3amaHus A CaMOKOHTPONSL (€CM TaKOBBI HMMEIOTCS) BKIAJBIBAIOTCS B
IIpo3payuHble Qanisl.
Pedepar no cBoemy CTpyKTYpHOMY COAEPIKAHHUIO IOJDKEH COAEPIKATh CIEYIOIINE HIEMEHTHI:
- THTYJBHBIH JUCT;
- COIepKaHHeE;
- BBEJICHHC;
- 0a30BOE MOHATHS,
- HCTOpHYECKas CIpaBKa (0COOCHHOCTH 3apOXKACHHS U Pa3BUTHsI, OCHOBOIIOJIOXKHHUKH U T.1I.);
- xinaccuduranus (BUIBL, POPMEI H T.1I.);
- o0lIIee ¥ 9acTHOE TOJIOKEHHUSI [0 IPUMEHEHHUIO B Y4eOHO-BOCIIUTATEIHHOM IIPOIIECCE;
- rJjoccapui;
- CIHKCOK KCIOJIb30BAHHBIX HCTOYHHKOB
- TIPUIOKEHHS

4.1.3.2 Kputepuu oueHuBaHUsI

OTJIMYHO CTABUTCS, €CJIH 00yUyaromuiics:

IIponemMoHCTpUPOBaT BRICOKUH YPOBEHb 3HAHUH M yMEHUH, HEOOXOANMBIX IS BBIIOIHEHHUS 3aJaHus. PaboTa MOIHOCTBIO
COOTBETCTBYET TPeOOBaHMUAM NPOodecCHOHATBEHON AesTebHOCTH. OTIIMYHAS CIOCOOHOCTh IPUMEHATH UMEIOIINECS 3HAHUS
U YMEHHs sl PEeUIeHusl NMPaKTUYECKHX 3a1ad. BBICOKMH ypOBEHb KPEATUBHOCTH, CAMOCTOSTENbHOCTH. COOTBETCTBHE
BBIOPAaHHBIX METOJIOB OCTABJIEHHBIM 33/1a4aM.

XOPOIIIO CTABUTCS, €CIU 00y4YaroIuiics:

IIponemoHCTpHUpOBaAT CpeAHN YPOBEHb 3HAHWI M yMEHUH, HEOOXOANMBIX AJIS BBIIOJIHEHHS 3a1aHus. PaboTra B OCHOBHOM
COOTBETCTBYET TPeOOBAHUAM MPO(HECCHOHATHFHON NeSTeIHbHOCTH. XOpOomas CIOCOOHOCTh MPUMEHITh NUMEIOIIHeCS 3HAHHUS
W yMEHMs JUIl PELIeHUs] NpakTH4ecKux 3anad. CpenHHH YpOBEHb KPEaTHBHOCTH, CAMOCTOSTENLHOCTH. BbiOpaHHBIE
METOJBI B LIEJIOM COOTBETCTBYIOT IIOCTaBICHHBIM 3aa4aM.

YAOBJIETBOPUTEJIBLHO CTABUTCS, €CJIM 00y4aroumiics:

IIponemMoHCTpHpOBaT HU3KUH ypPOBEHb 3HAHWN M yMEHHUH, HEOOXOMMMBIX IS BBIOJTHEHHWS 3amaHus. PaboTa 4acTHYHO
COOTBETCTBYET TpPEOOBaHUSAM MPOPECCHOHATBHONH JESATENBHOCTH. Y IOBJIETBOPUTENbHAS CIOCOOHOCTh IPUMEHSTH
HMEIOIIUECS 3HAHUS U YMEHHUs JUIS PELICHUs NMPaKTHYEeCKHX 3aj1ad. Huskuil ypoBeHb KpEeaTUBHOCTH, CAMOCTOSTENBHOCTH.
BriOpaHHbIe METOIBI YACTUYHO COOTBETCTBYIOT IIOCTABJICHHBIM 33/1a4aM.

He yaoBJieTBOPUTENBbHO CTABUTCSI, €CJIU 00ydaromiics:

IIpomemMoHCTpUpPOBaNT HEYNOBICTBOPUTEIBHBI YPOBCHb 3HAHMW M yMEHUH, HEOOXOIMMBIX ISl BBHITOJIHEHHS 3aJaHMS.
PaGora He cooTBeTcTBYeT TpeOOBaHMAM IpOECCHOHAIBHONW aesTeNbHOCTH. HeynoBiieTBopuTenbHas CHOCOOHOCTh



IIPUMEHATh UMCIOMINECA 3HAHUA U YMCHUA U PCIICHUA NMPAKTUYCCKUX 3a1aad. HenocraTounsrit YPOBEHb KPCAaTUBHOCTH,
CaMOCTOATCIIBHOCTH. BLI6paHHI)Ie METOAbI HC COOTBCTCTBYIOT NOCTABJICHHBIM 3aJavdaM.

4.1.3.3. Conepxanue OeHOYHOI0 CPeACTBa

IIpumepHbIe TEMBI:

. IIpoexTHpoBaHuE MOJCUCTEMBI PETUCTPALIMM KOMaHAMPOBOYHBIX YJIOCTOBEPEHUIT B MH()OPMALMOHHON CHCTEME.
[Ipoextuposanue MC aBTOTpaHCIOPTHOTO MPEANPHUSATHS

[IpoextupoBanue AC ydyeta J10roBOpOB M KOHTPOJIS 32 MX HCHIOJHEHUEM

IpoexTupoBanne AC ydera U ONTHMH3AIMU TPAHCIIOPTHBIX PAaCXOJOB HA MPEANPUATHH

IIpoextuposanne AC ydera cIensHON OIUTaTH TPyAa

[IpoextupoBanre APM 5k0OHOMHCTA 110 ITPOTHO3Y 3aKYIOK Ha MPEANPHATHH ONTOBOH TOPTOBIIH

[poextuposanue MC noanepku OUpKEBBIX TOPTOB

[IpoextupoBanre AC yueTa MaTepuaIbHBIX PECYPCOB MPEANPHUATHS

[poexTrpoBaHKe MOACHCTEMBI aBTOMATH3AIMHU CKIIAJICKOTO ydeTa

0. IIpoekTupoBaHUE IOICHCTEMBI aBTOMATU3ALUH y4eTa IIaTexkKel 110 10roBopam

1. IlpoexTrpoBaHHE CUCTEMBI aBTOMATHU3AIMH Y4eTa NOCTYIUICHUS U peali3allii TOBApOB B PO3HUYHON TOPTOBIIE
12. TIpoexTupoBaHue MOACUCTEMBI YUETa pealu3alu TOBAPOB B ONITOBOW TOPTOBIIE

13. TIpoekTupoBaHUE CUCTEMBI aBTOMATH3aLlMK KaCCOBBIX OIEpalnii TOProBoro NpenpusIThs

14. TIpoeKTUpOBaHUE CHCTEMbI ABTOMATU3aLMH YUeTa BEIOBITHS JCHEKHBIX CPEICTB C PACUCTHOTO CUSTA OPraHU3aLUH
15. IIpoekTUpOBaHUE CHCTEMbBI ABTOMATU3ALUH yUeTa IIOBPEMEHHO-IPEMHAIILHON OILIAaTHI TPYAa B OPraHU3aLiH

16. IIpoekTHpoBaHUE CHCTEMbI aBTOMATU3AIMH YUeTa NOCTYIJICHUS U BBIOBITUSI MAJIOLIEHHBIX M OBICTPOM3HAIIMBAIOLIUXCS
MPEJIMETOB B KOMMEPYECKOH OpraHu3anuu

17. IlpoeKTUpOBaHUE CHCTEMbI ABTOMATU3aLMH YUETa IIOCTYIUICHHS 1 BHIOBITHS, OCHOBHBIX CPEIICTB HA MPEIIPHATHI
18. TlpoextupoBanme AC ydera 0OMEHA BaIlfOT

19. IlpoextupoBanme AC ydera 3amacoB MPEITIPUATHS .

RBoo~NoO WD E

4.2. OueHoOYHbIE CpecTBAa NPOMEKYTOYHOMH aTTecTAlMU

[To muctmIUIMHEE TPexyCMOTpPEH 3a4eT B 3 ceMecTpe, dK3aMeH B 4 cemecTpe. DK3aMeH / 3a4eT MpOXOIuT 1o Omieram. B
KaXIOM OWJIeTe Ba TEOPETUYECKUX BOIPOca. JK3aMeH / 3a4eT MPOBOJUTCS B YCTHOH / MACPMEHHOW M KOMITBIOTEPHOU
¢opme. OmeHuBaeTcs BIaJeHHE MAaTEpUANIOM, €T0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPHUMEHATh HYXXKHBIC 3HAHUS,
HaBBIKM U YMEHHS IIPU aHAJIHN3€ MPOOJIEMHBIX CUTyaluil.

4.2.1. YcTHBII WM NUCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. ITopsinox npoBeaeHUs.

YCTHBI MM NUCBMEHHBIM OTBET Ha BONPOC HANpaBIEH HAa MPOBEPKY 3HAHMN OCHOBHBIX pa3felioOB MO AMCHUILINHE
«ITpoexrupoBanue HHHOPMALMOHHBIX CUCTEM Ha TPAHCIIOPTEY.

4.2.1.2. Kpurepuu ouieHUBAHMSI.

OneHka «OTINYHO)» CTABUTCS, €CJIU 00yUyaroMiics:

B oTBeTe kauecTBEHHO PACKPBLI cojepxkaHue TeMbl. OTBET XOpOLIO CTPYKTypHpoBaH. [IpekpacHO OCBOEH MOHSATHITHBIN
armapart. [IpoJieMOHCTpUpOBaH BBICOKMI YPOBEHb MOHMMaHHMsI Marepuaia. [IpeBocxogHoe yMeHHe (GOpMYIHpOBaTh CBOU
MBICTIH, O0CYXKIaTh TUCKYCCHOHHBIE ITOJIOKEHHS.

OueHKa «X0pPO1I0» CTABUTCSH, €CJIM 00yYAroIIuics:

OcHOBHBIE BONPOCHI TeMBI packpbll. CTPyKTypa OTBETa B LIEJIOM a€KBaTHA TeMe. XOpOLIO OCBOEH MOHATHHHBIN anmapar.
[IponemMoHCTpUpPOBAaH XOPOIIMK ypOBEHb IOHHUMAaHHS Marepuaina. Xopollee yMeHHe (OPMYIHPOBaTh CBOM MBICIH,
00CyKIaTh TUCKYCCHOHHBIE TIOJIOXKEHNS.

OneHka «yA0BJICTBOPUTEIbHO» CTABUTCS, €CJIH 00yYalONIuiics:

Temy uactnaHo packpbul. OTBeT ciabo CTpyKTypupoBaH. I[IOHATHIHBIM anmapar OCBOEH dacTH4HO. I[loHMMaHme
OTJETIbHBIX MOJIOKEHUH U3 MaTepuaja Mo TeMe. Y JOBJIECTBOPUTEIbHOE YMEHNE (HOPMYIUPOBATh CBOM MBICIIH, 0OCYXIAaTh
JUCKYCCHOHHBIE MOJIOKEHHUSL.

OneHka «HeyI0BJIECTBOPHUTEILHOY», €CJIM 00yYaloImuiics:

Temy He packpbul. [IoHATHIHBIN anmmapaT OCBOEH HEyZOBJIETBOpHUTENbHO. IloHMMaHnMe MaTepuana (parmMeHTapHOE WIH
otcyrcTByeT. Heymenue popmynpoBaTh CBOM MBICIH, O0CYK/IaTh JUCKYCCHOHHBIE TTOJIOKEHHS.

4.2.1.3. OueHo4HbI€e CPeACTBA.
Bompocsl 1151 yCTHOTO WJIM MHCBMEHHOTO 0TBETA

1. ITpoextupoBanune UC, npoekt MC, ocHOBHBIE OAX0/bI B IpoekTHpoBanuu UC.
2. Merononorus nocrpoenus UC.

3. OcHOBHBIE KOMIIOHEHTBI TEXHOJIOTUH npoekTupoBanus MC.

4. Metoap! mpoekTrpoBanus 1C.

5. Cpeacta npoektupoBanwus VC.

6. Kpartkas xapakTepucTHKa NPUMEHSEMbIX TEXHOJIOTUNA MPOEKTUPOBAHHUS.



7. Kuzuennsrt muka UC. Bugsl Moneneit »xuzaennoro nukia MC.

8. TpeOoBaHuUs K BRIOMpPACMOI TEXHOJIIOTHUH MTPOCKTUPOBAHUS.

9. Kanonuueckoe mpoektrpoanue. CTaJuu U STAlbI.

10. Cocras u cogepkanue paboT Ha MPeaNpPOEKTHOI cTannuu coznanus MC.

. TexHoorusa napamMeTpuueCKU-OpUEHTUPOBAHHOTO IPOESKTUPOBAHHUS.

. TexHO0THA MOJENPHO-OPUEHTUPOBAHHOTO IPOSKTUPOBAHUS.

. OcHoBHble noHsATHs U Kiaccudukanms CASE-texHonorunii.

. [IpoextupoBanue dakrorpadpuaeckux bJ[: MeToIbI MPOEKTHPOBAHUS.

. IIpoexTrpoBaHne JOKYMEHTAIbHBIX 033 JaHHBIX.

. KonnentyansHoe npoextupoBanue b/I.

. JJornueckoe npoexruposanue b/I.

. ®usnyeckoe npoexkruposanue b/l

. ba3oBbIe IPUHIUITEI ¥ OHATHS TEXHOJIOTHHU Pa3pabOTKN 0OBEKTHO-OPHEHTHPOBAHHBIX HH(POPMAMOHHBIX CHCTEM Ha
ocaose UML.

10. Bo3moskHocTu 1 nocronHctea UML. HCTpyMeHTaIbHBIE CPEICTBA BU3YaJILHOTO MOJICITMPOBAHHSI.

O©oOo~NO O WwWwNPE

Kpatkue oTBeTsI:

1. IlpoextupoBanue UC, npoext UC, ocHoBHbIe moAX0/1bI B IpoekTupoBanuu UC.

IIpoextuposanne mapOpMarmoHHbx cucteM (MIC) — 3T0 mpomecc mpeoOpa3oBaHWs BXOTHOW HHPOpManuu 00
00BEKTE MPOCKTUPOBAHUSL, O METOJaX MPOECKTUPOBAHUS U 00 OIIBITE MPOCKTUPOBAHMS 0OOBEKTOB aHAJOTUYHOTO Ha3HAYCHUS
B COOTBETCTBHU CO cTaHAapTamu B mpoekT NUC.

IIpoext VIC oxBaThIBaeT TPU OCHOBHBIE 00JIACTH:

[TpoekTrpoBaHue OOBEKTOB JAHHBIX, KOTOPbIE OYIyT peaji30BaHbl B 0a3e JaHHBIX.

[IpoexTnpoBanue mporpamm, 3KpaHHBIX (GopM, OTYETOB, KOTOpBIE OyXyT OOECHEeYMBATH BBHITOJHEHHE 3alpPOCOB K
JAHHBIM.

Y4€T KOHKPETHOH cpenpl WM TEXHOJOTHH: TOIOJIOTHH CETH, KOHQUTypanuy anmapaTHBIX CPEICTB, HCIOIb3YeMOH
apxuTeKTypsl ((aiin-cepBep MM KIHMEHT-CEpBep), MapajuielibHOi 00paboTKH, pacnpeienéHHOi 00paboTKH JaHHBIX H T.I1.

OcHOBHBIE TOAXO/BI B TpoekTupoBanuu NUC:

CrpykrypHblif noaxox. TpeOyeT CHHTE3WpOBaTh BapHaHTHl CHCTEMbl W3 KOMIIOHEHTOB (OJIOKOB) M OLICHHWBATh
BapUAaHTHI IIPH UX YaCTUYHOM I1epedope ¢ IpeIBapUTEIbHBIM IIPOrHO3UPOBAHNEM XapPAKTEPUCTUK KOMIIOHEHTOB.

Bbnouno-uepapxuueckuit moxxoxn. Mcrmonbp3yeT naen JEKOMIO3WIMN CIIOXKHBIX ONMMCAHUH OOBEKTOB M CPEICTB HX
CO3J]aHUsI HA MepapXUyuecKHe YPOBHH M acIeKTbl, BBOJMT MOHSATHE CTHJISI IPOCKTUPOBaHUs (BOCXOSIIEE U HUCXOIIEe),
YCTaHaBJIMBAET CBsI3b MEXY MapaMeTpaMH COCETHUX HePapXUUECKUX YpoBHEH. 1

OOBEKTHO-OPUEHTUPOBAHHBIM MOAXO0A. VIMeeT psx BaXHBIX CTPYKTYPHBIX NPHHIMUIIOB, HCIIOJIb3YEMbIX IIpH
pa3paboTke MHPOPMANMOHHBIX CHUCTEM, W NMPEUMYIIECTB B PEIICHHM NMPOOJIEM YIIPaBIECHHUS CIOXHOCTBIO U WHTEIPALUH
I10.

2. MetonoJiorust nocrpoenus UC.

Mertononorus nocrpoennsi nHpopmannonHeix cucreM (MC) 3akmodyaercs B OpraHm3alMy IIPOIEcca MOCTPOSHHS
CHCTEMBI 1 00ECIICUCHHHN YIPABIICHUSI STHM IIPOIECCOM ISl TOTO, YTOOBI rapaHTHPOBATh BBIIIOJHEHNE TPEOOBaHMH Kak K
caMoif cucTeMe, TaK U K XapaKTepHCTHUKaM Ipolecca pa3paboTKu.

TumoBasi METOI0TIOTHS OCTPOCHNS HH(POPMAITHOHHBIX CUCTEM COIEPIKUT TPH OCHOBHBIX KOMIIOHEHTA!

Habop monerneit s onucanus TpedoBarnii Kk MIC, IpOEKTHBIX M NpOrpaMMHBIX pemieHnid. Kaxmas Monens oObraHO
COJIEPKHUT KaK OIpe/iesIeHNe KOHCTPYKIMH (HOTAINIO), TaK U ITPaBUJIa UX UCIIOJIB30BAHUS (CHHTAKCHC).

Mertonyka HpUMEHEHHs Habopa Mojelied aJsi MOCTpoeHHWs HWH(OPMALMOHHOW CHCTEMBL. MeTonuka OOBIYHO
UCTIONB3YyeT (UKCHUPOBAHHBIM HAaOOp Mojeneil M ompenenseT MOCIEeI0BATEIbHOCTh WX MOCTPOCHUS IS OTHCAHUS
Pa3IMYIHBIX aCTIEKTOB CO37aBa€MOM CHCTEMBI.

[Iporecc opraHu3amuy HPOEKTHRIX paboT. BkiIrodaeT pasinyHbIE TEXHOJIOTMH — IUIAHWPOBAHUS, YIPAaBICHUS
MPOEKTOM, KOHTPOJISI KAUeCTBa U T. A.

Hexoropsie ocobeHHOCTH 0/JHOH U3 MeTomosioruii moctpoenus VC:

WrepanmionHast cnupanbHas Mojaenb ku3HeHHoro mukia MC. MeTomonorus ONMHCHIBAET TMPOIECC CO3JaHUs U
COTIPOBOKACHUS NH(OPMAIIMOHHBIX CUCTEM B BHE ITOCIIEAOBATEIFHOCTH CTAIWH, KaXKAas U3 KOTOPHIX pa30nTa Ha ATk,
W BBINIOJHSAEMBIX Ha HHMX TpoueccoB. sl KaXIOro sTama ONpeelsioTcsl MOCIeA0BaTeIbHOCTh BBIIOIHAEMBIX PadoT,
MOJTydaeMble pe3yJbTaThl, METOABl W CPEJCTBA, HEOOXOJMMBIC IS BBHIOJHEHHS pabOT, POIM M OTBETCTBEHHOCTD
YYaCTHHMKOB U T.J.

Kommeke pa3BUBAIOMMXCS CHCTEM COTJIACOBAHHBIX MOJENCH. METOMONOTHS OMNpENeNsieT MPOLECC CO3AHUS
KOPIOPaTHBHBIX HMH()OPMAIMOHHBIX CHCTEM KakK TIIPOIECC IOCTPOCHUS M IIOCIENOBATEIBHOTO DPA3BUTHS CHCTEM



COTJIACOBAHHBIX MOJENIEH, HAYMHAA OT CHUCTEMBI MOJEJIEH, ONMUCHIBAIOIINX AEATENBHOCTh OPraHM3allud, M 3aKaH4YHMBas
rOTOBOW MH(OPMAIIIOHHOW CHCTEMOH.

Merononorust ananuza MIC Ha ocHoBe OGu3Hec-mporeccoB. OTnpaBHOW Toukod mpouecca co3nanus MC sBisoTcs
MOJIeTH OH3HEC-TIPOLIECCOB, MMPOTEKAIOMINX B OPTaHN3AINN M PEATU3YIOMNX €€ eI U 3a1a4u.

Metononoruss NpoeKTUPOBaHUs OT AaHHBIX. IIponecc MpoeKTHUPOBaHUS OCHOBAH HAa U3BICYEHHM BCEX JAaHHBIX U3
MoJieneld OM3HEC-TPOIeCCOB, MOCTPOSHUH M PA3BUTHM MoJieNield JaHHBIX (KOHIENTYyaJlbHOM MOJEIH JaHHBIX, MOAEIH
apxutektypsl C, oJIHOHN pensiiiMOHHON MOJIENIN JAHHBIX U T.JI.).

Komruieke cornacoBaHHBIX MHCTPYMEHTAJIBHBIX CpEACTB. Peanmuzanust MeTONOJOTMH 0a3upyercsi Ha NPHUMEHEHUH
KOMIUIEKCa COTJIACOBAaHHBIX MEXIy CO00H WHCTpYMEHTAIbHBIX CPEICTB, OOECHEYMBAIOIINX BBICOKMH ypPOBEHbB
aBTOMAaTH3allMM BCEX IMPOLECCOB, BBHINOJIHAEMBIX B COOTBETCTBHH C METOIONOTHEN HA NMPOTSKEHHH >KU3HEHHOTO LIHKIIA
nuc.

3. OcHOBHBIE KOMIIOHEHTHI TEXHOJIOTHH npoexkTupoBanusa UC.

OCHOBHBIE KOMITOHEHTHI TEXHOJIOTHH POEKTHPOBaHMs HHPpopMarmoHHEIX cucteM (HC):

Mertonomnorus. [Ipeanaraet MPUHIMIEI IPOSKTUPOBAHUS, ONPEAEIIET OOIINE TTOAXOABI K OIIEHKE W BEIOOPY BapHaHTa
CHCTEMBI, TI0CIIEI0BATEIBHOCTh CTaHH 1 ATANIOB IIPOSKTHPOBAHMUS, @ TAKXKE TI03BOJISIET BBIOPATh METO/] IPOEKTUPOBAHHUSL.

Meron npoektupoBaHus. KOHKpeTH3MpyeT TOpSAOK pa3pabOTKU OTHENbHBIX 3JIEMEHTOB, KOMILUIEKCOB 3ajad,
MOZICUCTEM U CUCTEMBI B LICJIOM.

WHcTpyMeHTaIbHBIE CpeCcTBa MPOSKTUPOBaHUS. [10AepKNBAIOT METO] TPOCKTUPOBAHUSL.

Kpome TOro, kK OCHOBHBIM KOMITIOHEHTaM TEXHOJOTMH HMPOEKTUPOBAHUS OTHOCAT METOJBI M CPEACTBA OpraHU3alNU
MPOEKTUPOBaHMS (YIpaBIeHUE MTPOLIECCOM CO3JaHus MM MoAepHu3auuu npoekra 1C).

Taxxe k CpeaACTBaM MPOCKTUPOBAHHA OTHOCAT HOPMATUBHO-IIPABOBLIEC W HOPMATHBHO-TCXHUYCCKHUEC NOKYMCHTEI,
CHCTEMBI KJIAacCH()MKAaIMK W KOAWPOBAHMSA HH(POPMAIMH, CHCTEMBl IOKYMCHTAIlMM, MOJEIH BXOJHBIX M BBIXOIHBIX
MOTOKOB MH(OpMANNU U METOANKU UX aHAIHM3a U JPYyTHE.

4. Meroas! npoextupoanus UC.

Mertozp! nmpoektupoBanusi nHpopmannoHHbix cucreM (MC) MoxHO KiIaccu(DUIMPOBATh 110 CTENIEHH HCIIOJIb30BaHUS
CpPE/CTB aBTOMATH3alNH, TUITOBBIX MMPOCKTHBIX PEIICHUH 1 aJallTHBHOCTH K TIPEIIONIAraeMbIM H3MEHEHHUSM.

Io cTenenn aBTOMaTH3aMK METOABI POESKTUPOBAHMS PA3CIAIOTCS Ha:

Pyunoe. [IpoektnpoBanue komnoHeHToB MC ocymiecTBisieTes: 0€3 UCIIOIb30BaHMS CIICIIHANIBHBIX HHCTPYMEHTAIBHBIX
MIPOTPAMMHBIX CPEJICTB, & IPOTPAMMHUPOBAHNE — HA AITOPUTMHUUYECKUX S3bIKaX.

ABToMaTtu3upoBaHHOe. [Ipon3BoAMTCS TeHepalus WIH KOHQUTypupoBaHHE (HACTpOWKa) MPOEKTHBIX PEIICHWH Ha
OCHOBE HCIOJIb30BaHUs CIIEHAIbHBIX HHCTPYMEHTAIBHBIX MTporpaMMHBIX cpencTB (CASE-cpencTs).

o cTeneHn NCTIOIB30BAHUS THIIOBBIX IIPOSKTHBIX PELICHUH Pa3IHYaloT:

OpurunanpHoe (MHAMBUAYanbHOE). [IpoeKkTHbBIE pemeHHs pa3padaThIBAlOTCAd «C HYJS» B COOTBETCTBHH C
TpeboBanusmu k VIC.

TumnoBoe. Ilpennonaraer xon¢urypupoBanne MC ¥3 TOTOBBIX THIIOBBIX IPOEKTHBIX pEIIEHHH (IPOrpaMMHBIX
MOJyJICH).

o cTeneHn aganTUBHOCTH MPOEKTHBIX PEIICHNUH K MPEAIIoIaraéMbIM H3MEHEHHSIM BBIACIISIOT METOBI:

PexkoHcTpyKimu. ApanTanus TPOEKTHBIX pPENICHWH BBIMOJHIETCS MyTEM IEepepabdOTKH  COOTBETCTBYIOIIMX
KOMIIOHEHTOB (IIeperporpaMMUpPOBaHNS IPOTPAMMHBIX MOJYJIEH).

[Tapamerpuzarmu. IIpoexkTHBIe pelIeHHs HacTpauBalOTCAd (FEHEPUPYIOTCSA) B COOTBETCTBHM C H3MEHSEMBIMH
napaMeTpamH.

Pectpykrypuzanun monenu. Vzmensercs Moenb IpoOieMHON 001acTH, Ha OCHOBE KOTOPOil aBTOMaTH4ECKH 3aHOBO
TEeHEPHPYIOTCS MPOEKTHBIE PELICHNUS.

Taxke M0 HMCHOJB30BAHMIO MOAX0AA (METOAOJIOTHH) K MPOCKTHPOBAHUIO PA3IUYAIOT CTPYKTYPHBIH W OOBEKTHBIHA
TIOJTXOJIBI:

CTpyKTypHBII MOAXOJ] MPEAIoaraeT pa3/ielbHOe MOCTPOSHHE MOAEIH (YHKIHMH (Yalle BCEro JAuarpaMmmbl IOTOKOB
JIAaHHBIX) ¥ MOJIENIN JIAaHHBIX (Yallle BCEro JUarpaMMbl «CYIIHOCTb — CBS3bY).

OOBEKTHBIN TOIX0J COMEPKUT HAOOP MOJIENEH, CBA3aHHBIX C MOHSATHEM Kilacca/00beKTa, OObEIUHSIIONIETO TaHHbIC
(cocTostHME) W TIOBENIEHUE.

5. CpeacrBa npoekrupoBanus UC.

CpenctBa mpoekTHpOBaHUS WHPOpMannoHHBIX cucteM (MC) — 3T0 KOMIUIGKC WHCTPYMEHTAJbHBIX CPEICTB,
o0ecrieynBarOIX B paMKax BBIOPAaHHOW METOMOJIOTHH NPOEKTUPOBAHMS MOIAEPIKKY IONHOTO Xu3HEeHHoro mukia MC,
KOTOpBIM BKIIIOYAET B ce0si CTparerdyeckoe IUIAHMPOBAaHHWE, aHANIU3, MPOCKTUPOBAHHUE, DPEATU3ALMI0, BHEJPEHHE U
IKCILTyaTaIuio.

Hexotopsle cpeacrsa npoextupoBanus MC:
CASE-cpencrsa. [IporpaMMHbie CpeICTBa, MOISPKUBAIOIIKE IPOLECCHI co3MaHus U conpoBoxaeHust MC, Briovas
aHamm3 ¥ (HOPMYITHPOBKY TpeOOBaHMiA, MpoekTHUpoBaHue npukiagHoro 1O (mpunoxeHwit) u 6a3 NaHHBIX, TEHEPAIUIO



KOJla, TECTHPOBAHME, NOKYMEHTHPOBAaHHE, OOECIEYEHHE KadeCTBa, KOH(HUIypallMOHHOE YMPaBICHUE W YIIPABICHHE
MPOEKTOM, a TaKKe APYrue MPOLECCH.
CpenctBa MojenupoBaHus. B pamkax cTpykTypHOro moaxoja k mpoektupoBaHuto MC HCHONB3yIOTCs, HampuMmep:

ayarpaMma IOTOKOB ITaHHBIX (Monenb 6I/I3HCC-Hp0HeCCOB), JuarpaMma «CyIIHOCTb — CBsI3b», JHarpaMma IE€pexoJioB
COCTOSIHMH, CTPYKTypHas KapTa, IWarpaMMa BapHaHTOB WCIIONB30BaHUs, OJOK-cXeMa (aJITOPUTMBI BBITIONHEHHS
npoLeayp).

TumnoBble npoekTHbIE perieHus. [IpennonaratoT coopky mim KoHpurypamuio VC U3 roToBBIX TUIIOBBIX KOMIIOHEHTOB.
K HEM oTHOCSTCS 3neMeHTHbIe (110 3a7a4ye WU M0 OTIACIbHOMY BHAY OOecIeueHUs 3a7a4n), MOJACUCTEMHbIE (OT/eNIbHbIC
MOACUCTEMBI, pa3paboTaHHbIE C yIETOM (DYHKIIMOHATBHON TOJIHOTH M MUHUMH3ALUMH BHEITHAX WH(POPMAMOHHBIX CBSI3EH)
1 0OBEKTHBIC (THITOBBIE OTPACIIEBEIC MIPOEKTHI, KOTOPHIC BKIIIOYAIOT MTOJHBINH Ha00p (YHKIMOHATIHHBIX U 00ECTICUNBAIOIINX
noacuctem HC).

6. KpaTkasi XapaKkTepUCTHKA PMMEHsIeMbIX T€XHOJIOIUi IPOEeKTUPOBAHMS.

HexoTtopsle npuMeHsieMble TEXHOIOTUH ITPOCKTUPOBAHMS U UX KPAaTKasi XapaKTEePUCTHKA:

KanoHmueckoe mpoekTupoBaHKE. PydHas TEXHOIOTHS WHAWBUIYaJIbHOTO MPOEKTUPOBAHMSA, OCYLIECTBISIEMOTO Ha
YPOBHE HCIIOJHUTENCH 0€3 HCIOJIb30BaHMUsI KAaKUX-TM0O WHCTPYMEHTANBHBIX cpeiacTtB. OOnacTh NpUMEHEHUS —
HeOOJIbIIIHE JIOKAIbHbIE CHCTEMBI.

TunoBoe npoektupoBanue. [Ipennonaraer cozgaHue CUCTEMBI U3 TOTOBBIX THIIOBBIX 3JIeMEHTOB. Kaxoe Tumosoe
npoexTHOe pemenue (TTIP) mpenmonaraer Hammgue JOKyMEHTAIUH C IeTalbHBIM onucanneM TIIP u mpouexyp HacTpoiiku
B COOTBETCTBHU C TpeOOBaHUAMH pa3padaThIBAEMOH CHCTEMBI.

[TapameTpuuecKu-OpUEHTHPOBAHHOE IPOEKTHPOBaHHE. BKIIouaeT ompeneneHue KpUTEpUEB OIEHKM HPUTOAHOCTU
MAaKEeTOB MPUKJIAJHBIX MPOTPaMM JUisl pEllieHUs] TIOCTABJICHHBIX 3a]a4, aHalli3 U OLEHKY JOCTYIHBIX MPOTrpaMM, BBIOOp U
3aKyTKy HanOoJee MOAXOAAIIEro akeTa, HaCTPOMKY MapaMeTpoB (T0paboTKy) 3aKyIUICHHOTO IaKeTa.

Cuctemsl aBroMaTtHsupoBaHHOTO mnpoekTHpoBaHus (CAIIP). DTo HECKOIBKO CaMOIOCTATOYHBIX IIPOTPaMM C
YHUKaJIBHBIM (DYHKIIMOHAJIOM, KOTOpBIE MHTETPHPOBAHBI APYT C APYroM Uil KOMIUIEKCHOW mpoekTHOH padorsr. CAIIP
MOCTpOEHa Ha WH(POPMALMOHHBIX TEXHOJOTHAX, BO3MOXKHOCTSAX HCKYCCTBEHHOTO HWHTEIIEKTa (MareMaTHuecKoe
MpOTpaMMHUpPOBaHKE, TUCKPETHAs, BEIUUCINTEIbHASI MaTeMAaTHKa, CTaTUCTHKA, aHann3, CASE-TexHomoruu u T. 11.).

7. Kusnennsblii nuka UC. Buasl moaedeii :xxn3nenHoro nukiaa UC.

Kuzuennsrit mukn uapopmanuonHoit cucteMbl (MC) — 3TO COBOKYITHOCTH CTaIWid M ATAIIOB, KOTOPHIE HMPOXOIUT
cucteMa B CBOEM pa3BUTHH OT MOMEHTAa NPHUHATHS PEIIEHHS O CO3JaHHU CHCTEMBI 10 MOMEHTa IpEKpaIleHus eé
(hyHKIIMOHUPOBAHUSL.

Cragnu )xusHeHHoro mnukia UC:

[TmanupoBanve u aHanu3 TpeOoBaHMH (HpennpoekTHas craausi). lccinenoBaHWe M aHANM3  CYIIECTBYIONIEH
nH(pOpMAaMOHHOI cHCTeMBI, omnpezaereHne TpeboBaHmii k coznaBaemoit MC, odopmieHne TEXHHKO-3KOHOMHYECKOTO
000CHOBaHHUS M TEXHHYECKOTO 3aaHus Ha pa3pabotky VC.

IIpoexTupoBaHue (TEXHUYECKOE MPOEKTUPOBAHME, JOTHYECKOE MPOEKTHpOBaHME). Pa3paboTka B COOTBETCTBHH CO
chOpMyIMPOBaHHBIMH TPEOOBAaHMSAMH COCTaBa aBTOMATH3MPYEMbIX (YHKIHMH M cocTaBa OOECIIEUHBAIOIINX IOACHUCTEM,
odopmrenne texHudeckoro npoekra UC.

Peanuzarnus  (pabouee mpoeKTHpOBaHHE, (HU3NYECKOE MPOESKTUPOBAaHHE, IporpaMMmHupoBaHue). Paspabotka u
HaCTpoiiKa MporpaMm, HarojHeHHe 0a3 aHHBIX, CO3aHKe pabouMX WHCTPYKIMH JUisl repcoHaia, oopmieHre padboyero
MIPOEKTA.

Brenpenue (tecTupoBanue, onbITHas dKCIUTyaramnus). KoMiuiekcHas otnanka nojacuctem MC, oOyuenne nepconana,
nostanHoe BHenpenne MC B 3KcIulyaTanuio 1Mo MOApas3/elieHusM OoO0BEeKTa, oGopMIIEHHE aKTa O NMPHUEMO-CIATOYHBIX
ucnbitanusnx MC.

Okcmnyatanus MC (compoBoxaenne, Monepan3amus). Coop pexiamManuii ¥ CTaTUCTHKH 0 QyHKImoHupoBanuu C,
HCTIpaBJIEHUE OMNOOK M HeAOPaOOTOK, oopmieHne TpedboBannii Kk MmoaepHu3annuu MC u e€ BBIOTHEHHE.

Buner moneneii skn3HenHoro mukna UC:

Kackagnas w™ogxens. IlpegycmarpuBaeT NOCIENOBAaTENBHOE BBINOJHEHHE BCEX JTaloOB IPOEKTa B  CTPOro
(uxcupoBaHHOM mopszake. [lepexox Ha claeTyroNnIui ITalm 03HaYaeT MOJTHOE 3aBepIIeHUE PadoT Ha MPEIBIAYIIEM dTale.

[lostanmHas Momenb C MPOMEXYTOUHBIM KoHTposieM. Paspabotka VMIC Benércs wrepanmusiMu ¢ OUKIAMH OOpaTHOM
CBSI3M MEXIY ATarnamMu. MexaTarmHble KOPPEKTHPOBKH MTO3BOJISIOT YIUTHIBATH B3AMMOBIIHSIHAE PE3YIbTaTOB Pa3paboTKH Ha
Pa3IMYHbIX dTarnax.

CrnupansHas Mojens. Ha kakJoM BUTKE CIIMPAIU BBIIOIHSIETCS CO3/JaHie OUepeHON BEpCUH NMPOAYKTa, YTOUHSIOTCS
TpeOOBaHUsI TPOEKTa, OMPENENIeTCS ero KadecTBO U IIAaHMPYIOTCS paboThl ciemyromiero BuTka. Ocoboe BHUMaHUE
yAeTSIeTCS HadalbHBIM 3TamaM pa3pabOTKW — aHaIW3y W MPOEKTHPOBAHHUIO, TOE PEATM3YeMOCTh TE€X WM HHBIX
TEXHUYECKUX PEIICHUH IPOBEPSETCS U 000CHOBBIBAETCSI TOCPEACTBOM CO3/1aHHS IIPOTOTHIIOB (MaKETHPOBAHUS).

8. TpeGoBaHus K BEIOHPAEMOil TeXHOJIOTHH IPOCKTHPOBAHNS.
OcHoBHBIE TPeOOBaHMSI K BBIOUPAEMOI TEXHOJIOTHH TPOSKTUPOBAHUS:



CootBercTBUE TpeOoBaHUSIM 3aka3uuka. CO3JaHHBIN C MOMOIIBIO TEXHOJOTMH IIPOEKT JIOJKEH COOTBETCTBOBATH
TpeOOBaHMUSIM 3aKa34uHKa.

MaxcuManbHOe OTpakeHUE BCEX ITANOB JKU3HEHHOTO IUKJIA IPOEKTa.

ObecnieueHre MUHUMAIBHBIX TPYJOBBIX M CTOMMOCTHBIX 3aTpaT Ha MPOEKTHPOBAHHE M COMPOBOXKACHNUE MpoeKTa. 15

Hanmaue cBsi3u MeXay MPOSKTUPOBAHUEM U CONIPOBOXKICHUEM MPOEKTA.

CnocoGcTBOBaHME POCTY NPOU3BOJUTEIEHOCTH TPY/a IPOSKTUPOBIIHKA.

OoecnieueHne HaJEKHOCTH MTPOIIecca IPOSKTHPOBAHUS U HKCILTyaTalliy IIPOEKTa.

IIpocToTa BeneHUs MPOEKTHON JOKYMEHTAIUH.

Taxoke TEXHOJOTHS NPOEKTHPOBAHMA JODKHA OOECTICUMBATh BBITYCK NMPOSKTHOW MPOIYKIMH BBICOKOTO KadyecTBa C
HaNMEHBIINMH 3aTpaTaMH TPY/la, BPEMEHH, (PUHAHCOBBIX U MAaTEPHAIbHO-TEXHUUECKHX PECYPCOB.

9. Kanonnyeckoe npoextupoBanue. CTaguu 4 3Tansbl.

KaHoHMYeckoe TPOEKTHPOBaHUE — Py4YHAasi TEXHOJIOT Sl HHANBHYAIEHOTO POEKTUPOBAHUS, KOTOpasi IPUMEHSIETCS
JUT HeOOJBIIUX JIOKANbHBIX MHpopMarnoHHbIX cucteM (MC). B e€ ocHOBe NeKUT KackagHas MOAEIH KI3HEHHOTO ITHKIIa
nuc.

Craauu ¥ 3Tanbl KAHOHUYECKOTO TPOEKTUPOBAHUS:

Cragus 1. ®opmuposanue tpeboBanuii k MUC. Ob6cnenoBanne o0beKTa U 00OCHOBAHHE HEOOXOIMMOCTU CO3JaHHUS
UC, dopmupoBanue TpeOOBaHUU TMMOJL30BATEICH K HEH, opopmiicHHe OT4ETAa O BBIMOJHEHHON paboTe W TAaKTUKO-
TEXHUYECKOTO 3aIaHMsI Ha pa3paboTKy.

Cranus 2. Pazpabotka xonnenmumu MC. M3ydeHne o0bekTa aBTOMaTH3alnH, pa3paboTka BapuaHTOB KoHIennuu VC,
YIIOBJIETBOPSIIOLIMX TPEOOBAHMUSM MOJIb30BaTenei, ohopmiieHne 0TUETa U yTBEPIKICHNE KOHLIETIIINH.

Cranus 3. Texuuueckoe 3ananue. PazpaboTka u yTBepKaeHNE TEXHUIECKOTO 3ananus Ha co3aanue C.

Cragusa 4. Dcku3HBI TpoekT. Pa3paboTka mpenBapHUTENBHBIX TMPOCKTHBIX DPEIICHWH MO CHUCTeMe M e€ YacTsM,
3cku3HOU AokyMeHTanuu Ha C u e€ yacTu.

Cramus 5. Texamdeckuit mpoekT. Pa3zpaboTka MpOEKTHBIX PEIICHHH 10 cucTeMe U e€ JacTsaM, JokymeHTtanmu Ha VIC u
e€ yacTH, JOKyMEHTAIlUU Ha TIOCTaBKY KOMIUICKTYIOLINX U3AEIHHA.

Cranus 6. Pabovast nokymeHTanus. PazpaboTka 1 azanraiys nporpaMMHOTo obecrieyeHusi, paboueil JoKyMeHTalHu.

Cramgus 7. Beox B geiictBue. [loaroroBka o0BbEKTa aBTOMATH3AINH, MMOATOTOBKA IepcoHana, komruiekTanus KC
MOCTaBIIEMBIMH H3JICHAMH, CTPOHUTEIEHO-MOHTAXXHBIC W ITYCKOHAIAJOYHEIE Pa0OTHI, MPOBEICHUE IPEIBAPUTEIBHBIX,
OTIBITHOM W IPUEMOTHOM IKCILTyaTaIlHH.

Cragus 8. ComnpoBoxaenue HMC. BeimonHeHue pabOT B COOTBETCTBHM C TapaHTHHHBIMEH 00s3aTEIbCTBAMH,
HocjerapaHTUHHOE 00CITy)KUBaHHE.

10. CocTaB u coep:xkanue padboT Ha NpPeANpPoeKTHON cTaauu co3nanus UC.

CocraB u cozepkaHue padoT Ha MPEAIPOSKTHON cTaguu co3nanus VC BKITIOYAOT:

[IpenBaputensHOe M3ydeHHE MPEeAMETHOH 00macTh. Pa3paboTunky yTOYHSIOT TPAaHUIBI CUCTEMBI, ONPEICINIAIOT KPYT
nons3oBarenei Oyaymieir MC pa3indHbIX YPOBHEW U BBIACISIOT KJIACCHI M THITBI OOBEKTOB, TOJIEKAIIUX 00CIETOBAaHUIO U
MOCJEIYOMIeH aBTOMaTH3AIIHH.

Br160op TeXHOIOTHH TPOSKTHPOBAHUSL.

Bri60op MeTon1a mpoBe/ieHUs: 00CIe0BaHuUsl.

Br16op meToga cObopa MatepuasioB o0Cie10BaHUS.

Pa3paboTka nporpaMmsl oOcieioBanus. B xozne He€ M3ydaroT CTPYKTYpY M OM3HEC-TIPOLIECChl OpraHU3aliK, MOJIEIb
VIOpaBJICHUS, 3a/Ja4d, MOUIeKAIIUEC AaBTOMATH3AINHN, TEXHUKO-3KOHOMHUYECKHAE XapaKTCPUCTHKH, OPHUCHTHUPOBOYHBIN
COCTaB TEXHUYECKHX CPEIICTB.

PazpaboTtka mnana-rpaduka cobopa MaTepuanoB 00CIEOBaAHHUS.

CO6op 1 Qopmanm3annio MaTepuaioB o0ciiefoBaHus. B mporecce 3TOro 3Tama NMpoeKTHPOBIIMKH HHTEPBBIOMPYIOT
CTIEIUANIMCTOB TOIpa3JielieHni n3y4aeMol MpeAMETHONH 00J1acTH, COOMpArOT cBefeHus 000 Bcex 00bekTax oOciaemoBaHus,
B TOM YHCIIC O NPEANPHUATHH B LEIOM, (QYHKIUSAX YIPABICHI, METOAAX W alTOpUTMax peanusanuu (QyHKuud. Taxxke
COOMPAIOT CBEACHUS O COCTaBe 00padaThIBAEMBIX M PACCUUTHIBAEMBIX TOKa3aTelieH, ()OPMBI JOKYMEHTOB, OTPaXKAIOIINX
XO3SIMCTBEHHBIE IMPOIECCHI, UCITOJIB3yEMbIC KHaCCI/I(I)I/IKaTOpI)I, MaKeEThbI (baﬁHOB, CBCACHUS 06 HCIIOJIB3YEMBIX TEXHUYCCKUX
CpeACTBaX U TEXHOJOIWsX OoOpabOTKM NaHHBIX. [l0 OKOHYAaHMM 3Tana BMECTE€ C MOJIB30BATENIEM KOHTPOJIUPYIOT
MPABIIILHOCTh COOpAaHHBIX MAaTEPUAIOB U POPMUPYIOT OTYET 00 0OCIICIOBAHHH.

ITo pe3ynbpratam o0Ociae0BaHUs POPMHUPYETCS TEXHUIECKOE 3aJaHie Ha HH(POPMAIIMOHHYIO CUCTEMY.

1. TexnoJsorus mapaMmeTpuieCKu-OpueHTUPOBAHHOT0 MNPOCKTUPOBAHUSA.
HapaMGTpPI‘ICCKPI-OpI/IeHTI/IpOBaHHOG MNPOCKTUPOBAHUEC — DOTO THI HOPOCKTUPOBAHUS, KOTOpLIﬁ HCHOJIB3YET
MaAaTEMaTU4YCCKUC MOACINU AJIs1 CO3AaHUA U MOHI/I(lJI/IKaIII/II/I OG’BCKTOB, MaTepuaioB U CTPYKTYDP.

TexHoIOTHS BKIIOYACT CICOYIOMIUEC DTAIIbI:



OmpeneneHne KPUTEPHUEB OLCHKH IPUTOJHOCTH IIakeTOB HNpuKiIagHelx nporpamm (IIIIII) g pemenus
MOCTaBJIEHHBIX 3aJau.

Amnanu3z n onienka noctynssix I o chopmMyanpoBaHHBIM KPUTEPHUSIM.

Br16op u 3akymika HanboJee MOIXOAAIIETO MaKeTa.

Hactpoiika mapamerpoB (mopaboTka) 3akyrieHroro I1I1IT.

HexkoTopsie 006macTi NpUMEHEHHs ITapaMeTPHIECKU -OPUEHTUPOBAHHOTO MPOEKTUPOBAHMS:

Apxurexrypa. Co3naHue 31aHUH pa3nUuHbIX GOpM M pa3MepoB, KOTopble Oosee 3(GEeKTUBHBI U SKOHOMUYHBI 110
CPaBHEHUIO C TPAIULIUOHHBIMHU IIPOCKTAMH.

Wmxerneproe neno. Co3nanue 00bEKTOB, MATEPHAIOB U KOHCTPYKINH, KOTOphie OoJiee 3¢ PpeKTUBHBI B SKOHOMHYHEI,
4eM TpaJULUOHHEIE.

Kommnerotepnas rpaduka. Coznanue Mojenei nepcoHaxei, aBTOMOOWIICH, 1epeBbeB U 3/1aHUH, KOTOPBIE SIBISIOTCS
0oJiee TOYHBIMU ¥ 9KOHOMHYHBIMH, YEM TPAIUIIUOHHbIE IU3aiHBbI.

O®uznka. Co3maHue Mojeneil Moiekyn, 3BE3J, IUIAaHET W TajlaKTHK, KOTOpBIE SBISIOTCS 0Ooyiee TOYHBIMH U
9KOHOMUYHBIMH, YeM TPaJULHOHHbIE KOHCTPYKIHH.

2. TexHOJIOTHsI MOJIeTIbHO-OPHEHTHPOBAHHOTO POEKTHPOBAHMSA.

MonensHO-OpHeHTHpoBaHHOE TpoekTupoBanue (MOII) — 3To MaTeMaTH4ecKuit M BHU3YalbHBIH METOJ PeIICHUS
3ajJa4, CBSI3aHHBIX C MPOEKTUPOBAHUEM CHCTEM YIpPaBJICHHs, 00PaOOTKH CUTHAJIOB U CBSI3H.

OcHoBHas nenp npumeHeHHss MOII — y4é€r B3aMMHOTO BIHSHHUS OTAENBHBIX KOMIIOHEHTOB B JIHMHAMHKE IIPH
pa3paboTKe IETTOCTHONH CHCTEMBI. JTO MO3BOJISET ONTHMAIBHO HACTPOWTh MAPAMETPBI CHCTEMBI [UIS BBIOJIHEHHS
MOCTAaBJICHHBIX 3a]a4, IIPOBECTH MCIIBITAHUS BO BCEX BO3MOXKHBIX PEXHMMax dKCIUIyaTallMd M3AETHs, a TaKKe HCIIOJHUTh
I[eJIEBOM OIO/IKET MPOEKTa MPU JOCTHKEHUU HY>KHOTO KadecTBa U3AEIHs B IPHEMIIEMbIe CPOKU.

OcnosHble 3Tans! MOIT:

IToctpoenne Mmogenn o6bekTa. IlocTpoeHHe Momenn MOXKET OBITh SMIMPHYECKUM M TeopeTHdeckuM. [lpm
SMIIMPUYECKOM TTOCTPOCHUHM MOJEIH CcOoOMparoTcs M 00pabaThIBAIOTCS HMCXOJHBIC MAHHBIE, ITOJNyUYEHHBIE OT peabHOU
CHCTEMBI, W HEKOTOPBI alrOpUTM HCIIONBb3yeTCcs JUIs OIpelelieHHs MaTreMarndeckod Mojenu obOwvekTa. [lpum
TEOPETHYECKOM MOJCIUPOBAHUH CTPOSTCS OJIOK-CXEMBlI MOJIENH, KOTOPbIE pealn3ylOT U3BEeCTHbIC An(QepeHnnaibHO-
anredpandecKkue ypaBHEHHs, OIMCHIBAIOIINE JUHAMUKY O0BEKTa.

AHanu3 W TOCTPOCHHE CHCTEMBI YIpaBlICHHSA. MaTeMaTWdeckass MOJETb, CKOHCTPYMPOBAaHHAas Ha Imare |1,
UCTIONB3YeTCs Ul ONpPENENCHNS] AWHAMHUYECKHX XapaKTEPUCTUK MoJenu oObekTa. Ha OcHOBe 3THX XapaKTepUCTHK
CTPOUTCS CUCTEMA yTIPaBICHUSL.

Od¢maitH-MoieTMpOBaHHEe W MOJAEIMPOBAHHE B PEATbHOM BpEeMEHH. BpeMs OTKIMKAa AMHAMHYECKOW CHCTEMBI Ha
BXOJIHBIE JaHHBIC, U3MEHSIONINECS] BO BPEMEHH, MCCIIEAYETCSl C MOMOLIBI0 CHUMYIAIUHN Mojaenu. CUMYIISHS TT03BOJISET
HEMEIJICHHO HAaWTH XapaKTEpPUCTUKU MOJEIH, TpeOOBAaHMS, HaKJaJbIBacMble Ha He€, W OMIMOKM MOCTPOSHMS O Hadania
MPOEKTUPOBAHMS.

Peanuzarmust perymsropa. B wuaeane 3To jmemaercss ¢ NMOMOIIBIO aBTOMAaTHYECKOW TIeHEpalMH KOAa M3 CHCTEMBI
yIpaBiIeHUs, TOTyYSHHOH Ha mare 2.

MOII npenocrapnsier oOuIyl0 cpeny pa3pabOTKH, YTO CIIOCOOCTBYET B3aMMOJEHCTBHIO TPYMNIIBI pa3pabOTUNKOB B
Ipolecce aHalK3a JAaHHBIX W MPOBEPKH CHCTEMBI. MH)XEHEpBhl MOTYT HaWTH M HCIIPAaBUTH OMIMOKHM HA PaHHUX CTaJMsIX
MIPOEKTUPOBAHUS CHCTEMBI, KOTJIa BpeMs U (pHHAHCOBBIE MTOCIEICTBUS U3MEHEHUS CUCTEMBI CBOAATCSA K MUHIMYMY. MOII
CIOCOOCTBYET MOBTOPHOMY HCIIOJIB30BAHHIO MOJETH Ul YAYYIIEHHS CHUCTEMBl M CO3/JaHHUS NPOU3BOAHBIX CHCTEM C
pacIIMpEeHHBIMHI BO3MOXXHOCTSIMH.

3. OcHoBHbIe OHATHA U KiIaccupukanusa CASE-TexHonoruii.

OcuosHble IoHATHST CASE-TeXHOIOTHi:

Mertonosiorust onpeAeNseT Marn U dTAMHOCTh pean3alii MPOeKTa, a TakXKe MpaBHia WCIONIb30BaHMS METOJIOB, C
MTOMOIIBI0 KOTOPBIX pa3padaThIBAETCS TPOEKT.

Meton — 3T0 mpoleaypa WM TeXHHKAa TeHepaluu omucaHuii komrmoHeHToB DUC (HampuMep, MPOEKTUPOBAHUE
MIOTOKOB U CTPYKTYP JIaHHBIX).

Hotamus — oToOpakeHue CTPYyKTYpPhI CUCTEMBI, DIEMEHTOB JaHHBIX, 3TAllOB 00PaOOTKH C MOMOIIBIO CHEIHATbLHBIX
rpauUecKUX CUMBOJIOB TUArpaMM, a TAK)Ke OMHUCaHUE TIPOEKTa CHCTEMbI Ha (DOPMAaTTbHBIX M €CTECTBEHHBIX S3bIKaX.

Wucrpymentanbhbie cpenactBa CASE — crenuanbHble IPOrpaMMBbl, KOTOPBIE MOIEPKUBAIOT OJIHY WM HECKOJIBKO
METOJI0JIOTUH aHanu3a u npoektuposanus UC.

Pemosuropuii (cioBaph JaHHBIX) — CICIHATH3UPOBaHHAS 0a3za JaHHBIX, NpPEAHA3HAYCHHAS IS OTOOpaKCHHS
coctosiHus ipoektTupyemoit DVIC B Kaxablii MOMEHT BPEMEHHU.

Knaccudpukarmus CASE-TexHoIOTHIA:

I[lo momnepkWBaeMbIM METOJOJOTHUAM MPOCKTHPOBAHUS: (PYHKIHMOHAIBHO (CTPYKTYPHO) OpPUEHTHPOBAHHEIC,
00BEKTHO-OPUCHTHPOBAaHHbBIC H KOMILICKCHO-OPHEHTHPOBAHHBIC (HA00P METOIOJIOTHI MPOCSKTUPOBAHHUS).

ITo noanepxuBaeMbiM rpa@UIeCKUM HOTAIMSIM ITOCTPOCHHSI TUarpaMM: ¢ (QUKCUPOBAHHOMN HOTAIMEH, C OTICIBbHBIMU
HOTAIISIMHA ¥ HanOoJIee pacIpoCTPpaHEHHBIMH HOTAIMSIMH.



ITo cremenn WHTETPUPOBAHHOCTH: tools (OTAENbHBIC JOKAJNBbHBIE cpeacTBa), toolkit (Habop HEWMHTETPHPOBAHHBIX
CPE/ICTB, OXBATBIBAIOIIUX OOJBIIMHCTBO 3TanoB pa3padorku DVC) u workbench (I0IHOCTBIO HHTETPUPOBAHHBIE CPE/ICTBA,
CBsI3aHHBIE 0011el 0a30i MPOEKTHBIX JAHHBIX — PETO3UTOPHEM).

I[lo Tumy w apxXWTeKType BBYUCIUTEIHHONH TEXHHWKH: OpHEHTHpoBaHHBIe Ha I[IDBM, opueHTHpOBaHHBIC Ha
JOKaJbHYI0 BheMHCIHTENbHYIO ceTh (JIBC), opueHTHpOBaHHBIE Ha TioOampHylo BbMucnutenbHylo cetb (I'BC) m
CMEUIaHHOTO THIIA.

[lo pexuMy KOJUIGKTUBHOM pa3pabOTKM IPOEKTa: He IOJJEPKMBAIOIINE KOJUIEKTUBHYIO — pa3paboTKy,
OPHEHTHPOBAHHBIE Ha PEXHM pEaJbHOI0 BPEMEHH pPa3padOTKH MPOEKTa, OPUEHTUPOBAHHBIE HAa PEXHUM OOBEIUHEHHS
MOATIPOEKTOB.

ITo tumry omeparmonHo# cucteMsl (OC): pabotatomme mox ynpasiennem WINDOWS 3.11 u Bemme, paboTaromtie
nox ynpasienueM UNIX u padoraromue non ynpasiennem paznndasix OC (WINDOWS, UNIX, OS/2 u ap.).

4. lIpoexTupoBanue ¢pakrorpadpuyecknx B/I: MeToaAbI MIPOEKTHPOBAHMS.

HexoTtopsie MeTozp! mpoekTupoBanus pakTorpadpudeckux 6a3 nanaex (B):

KonnenryansHoe mnpoektupoBanue. COOp, aHaliM3 M peJakTHpOBaHWE TpeOOBaHMH K HaHHBIM. Jlns 3TOTO
OCYILIECTBIISIIOTCSL 00C/IE0BaHNE MPEAMETHOW 00JacTH, M3ydeHHe € MH(POPMAIMOHHOW CTPYKTYpHI, BBISBICHHE BCEX
(parMeHTOB C TOJB30BATENILCKUMHU IPEACTABICHUSIMH, HHPOPMAIMOHHBIMK OOBEKTAMU U CBS3IMH MEXIy HHMH,
MOJEIUPOBAaHUE U UHTErPaLlUs BCEX NpeACTaBlIeHUi. [10 OkOHYaHUYU JaHHOTO 3Tala MOJIy4aeTcsl KOHUENTyalbHas MOJEIb,
MHBAapHAHTHAsI K CTPYKType 0a3bl JaHHBIX. YacTo OHa NMPEACTAaBISAECTCS B BUIE MOJIEIHN «CYITHOCTH-CBSI3bY.

Jlorngeckoe mnpoextupoBanue. IlpeoOpasoBanme TpeOOBaHMM K MaHHBIM B CTPYKTYpbl NaHHBIX. Ha BbIXogne
nonyuaercsi CYB/l-opueHTHpoBaHHas CTPYKTYpa 0a3bl JaHHBIX U crielu(UKalMK NPUKIAAHBIX TporpaMM. Ha aTom srtamne
9acTO MOJICIUPYIOT 0a3bl JAHHBIX IPUMEHUTENIHHO K pa3nudHeiM CYB/l 1 poBOAAT CpaBHUTEIBHBIN aHANIN3 MOJENeH.

duznueckoe npoekTupoBaHue. OmnpeneneHrne 0cOOCHHOCTEH XpaHEHHs AaHHBIX, METOAOB JOCTyna 1 T. 4. Ha sTom
JTarne BBIOMPAIOT THII HOCHTENS, CIOCOO OpraHM3allMM IaHHBIX, METOIBI JOCTYIA, ONPEICISIIOT pasMep (H3HIECKOTOo
610Ka, yNpaBISIOT pa3MENIEHNEM JaHHBIX Ha BHEITHEM HOCHTENE, CBOOOJHOI MaMsAThIO, OMPEACISIOT LEeNecO00pa3sHOCTh
CKaTHsl ITaHHBIX U MCHOJIB3YIOT METOJIBI CIKATHUSI, OLICHUBAIOT (PU3NUECKYIO MOJIENb TaHHBIX.

5. lIpoekTHpOBaHME JOKYMEHTAJIbHBIX 023 JaHHBIX.

IIpoexTupoBanre TOKyMEHTAIBHBIX 0a3 TaHHBIX BKIIOYACT CICAYIOIIHE STAIIbI:

IToctaHoBKa 3amaun. AHAIU3 MPEIMETHOW 00JACTH W COBOKYITHOCTH XapaKTepH3YIOUMMX e€ JOKyMEHTOB. BrIOop
kputepueB  3(Q(OEKTUBHOCTH  (GYHKIHOHUPOBaHHMS 0a3bl JAaHHBIX M TEXHHKO-IKOHOMHYECKOE OOOCHOBaHUE
1enecoo0pa3HoCTu e€ Co3/IaHusl.

Bri6op wnHOOPMANMOHHO-TIONCKOBOTO s3bIka. OmpeneneHue TpeOOBaHUA K TEXHWYSCKHM CpPEICTBaM U (popme
MPECTaBJICHUS BBIXOAHBIX JOKYMEHTOB. Y TBEP)KICHAE TEXHHICCKOTO 3aJaHUS 110 MPOSKTUPOBAHUIO 0A3bI TaHHBIX.

Texuamueckoe npoekTupoBanue. [IpoekTHpoBaHNEe MTOUCKOBBIX 00pPa30B JOKYMEHTOB H IMOMCKOBBIX 00pa30B 3aIpOCOB.
Beibop CYBJl nmnst ynpaBnenus 0a3oi JaHHBIX W 0a30¥ JaHHBIX JIOKYMEHTOB, €CJIM JOKYMEHTHI IMpPEJCTaBICHBI Ha
MalIMHHOM HOcuTene. Pa3paboTka JOTHKO-CEMaHTHMYECKOTO KOMILIEKCa, TO €CTh alTOpPUTMa, OTPAKAIOIIErO JIOTHKY
COTIOCTaBJICHUSI COJEpKaHWs 3allpOCOB M JOKYMEHTOB. lIpoeKkThpoBaHHWE CTPYKTYphl 0a3bl TaHHBIX. Pa3paboTka
JJIEKTPOHHOTO KaTayiora 0a3bl JaHHBIX H (POPMHUPOBAHHE «CIOBAPS KIFOUYEBBIX CIOBY» JJIS TOJNB30BaTeNei. Y TBEpKICHUE
TEXHUUYECKOTO TPOEKTA.

Pabouee mpoextupoBanue. @opMupoBanne 6a3bl JAHHBIX JOKYMEHTOB Ha OCHOBE PETPOCIEKTHBHOTO aHAIN3a, WX
HHJICKCUpOBaHKEe U (pOopMUPOBaHKE HA STON OCHOBE 0a3bl JAHHBIX 3aIPOCOB.

Bgog B nmefictBre u conpoBoxaeHue. OOy4eHHE MOIB30BaTEINCH, TECTUPOBAHIE CO3TaHHON 0a3bl JaHHBIX, COCTOSIICH
n3 0a3pl JTaHHBIX JOKYMECHTOB M MX IMOWCKOBBIX 00pa3oB. YTBEp)KICHHE aKTa MPHEMKH-CIAYXM 0a3bl NaHHBIX U CTaIHs
COTIPOBOKJICHMSI, COCTOSIIAs B €€ OOHOBICHUN U DKCIUTyaTalliH B pabodeM pexxuMe.

6. Konnenryaiabnoe npoekrtupoanue BJ1.

KonuenryanpHoe npoekTHpoBaHue 0a3bl JaHHBIX — ITOCTPOSHHE CEMaHTHYECKOH MOAEIH NpeJMETHON 001acTH, TO
ecTh MH(OPMALMOHHOM MoJienn HanboJsiee BHICOKOTO ypoBHs abcTpakiuu. Takas mMozens co3naércs 6e3 opueHTaluu Ha
Kakyto-nmnoo koHkpetHyo CYB/] 1 Mosiens JaHHBIX.

HCHB KOHIICTITYAJIbHOI'O MMPOCKTUPOBAHUA — CO3IaHUE KOHHCHTyaHBHOﬁ CXEMBI JaHHbIX HA OCHOBEC l'[pe)ICTaBJ'[eHI/Iﬁ 0
MPEIMETHON 00IACTH KaXKI0TO OTAEIBHOTO THIIA MTOJIB30BATENEH.

KonuenryanbHas Mojenb 6a3bl JaHHBIX BKIIIOYAET B ceOsi:

onucaHne NHOOPMALMOHHBIX 0OBEKTOB MM TMOHATHH NPEIMETHON 00IaCTH U CBSI3€H MEXY HUMH;

OITMCAHHUC orpaaneHHﬁ LOCIOCTHOCTHU, TO €CTh Tpe6OBaHI/H71 K JOMMYCTUMBIM 3HAYCHUAM JTaHHBIX U K CBA3SAM MECKIAY
HHUMH.

HexoTtopsle 3Tansl KOHIENTYaabHOTO NPOEKTUPOBAHUS:

Belenenye oKagbHBIX MPEJICTaBICHUH, COOTBETCTBYIOIINX OOBIYHO OTHOCHUTEIHHO HE3aBUCUMBIM JIaHHBIM. Kaxkioe
TaKoe MpeJCTaBICHUE IPOESKTUPYETCS KaK Moj3anaqa.

DopMyIUpOBaHUE CYIIHOCTEH, OMUCHIBAIOIINX JIOKAJIHHYIO TPEAMETHYIO 00JacTh TipoekTupyemont bJI, u onucanme
aTpuOyTOB, COCTABISAIOMINX CTPYKTYPY KaKIOU CYIIHOCTH.

Belenenye KIlto4eBbIX aTpHOyTOB.



Crienuukarust cBsizeil MEXIy CYIIHOCTSMHU, YAAJIEHHUE H30BITOUHBIX CBSA3CH.

AHanu3 n 100aBieHNE HEKIIIOYEBBIX aTPHOYTOB.

OObearHEHNE JIOKAJIBHBIX PEACTaBICHUI.

Jus mpoextupoBanus bl aktuBHO mcnons3yrorcs ERD (Entity — Relationship Diagrams, nuarpaMMbl «CyITHOCTb—
cBs3b»). C MX TMOMOMIBIO ONPEACIAIOTCS Ba)KHBIC JJIS NMPEIMETHOH 007acTH 0OBEKTH (CYIIHOCTH), OTHOIICHHS IPYT C
JpyroM (CBsI3M) U UX CBOICTBa (aTpHOYTHI).

7. Jloruyeckoe npoexrtuposanue BJI.

Jlornaeckoe mpoektupoBanue 6a3pl maHHBIX (BJl) — 3TO mpomecc KOHCTPYHPOBAaHUS MOJENTH AAHHBIX HA OCHOBE
KOHKPETHOH MOJEeNM JaHHBIX, HO HE3aBUCHMO OT KOHKPETHOH cucTeMbl ymnpanieHus 0azamu maHubsix (CYBJ) u npyrux
JeTasnei (GU3nIecKoil pea3alyy.

HexoTtopsle 3a1aun JOrMYecKOro NPOEKTUPOBAHUS:

orpeziesieHre BCeX NHPOPMAIIMOHHBIX EIMHHUI] U CBSI3eH MEXK/ly HUMH, 3aJlaHie UX UMEH;

ompezielieHNe Tuna MH(GOPMAIMOHHBIX SIMHHI] U HEKOTOPBIX KOJMYECTBEHHBIX XapaKTEPHCTHK (HAIPHUMED, IJIMHEI
TOJIs).

PesynpTar cTaaMu JOrM4ecKOro MpOEKTHPOBAaHMS — JIOTHUECKas MOJeNb AaHHBIX, BKItodaromas ER-nuarpaMmer
(AnarpaMMbl OTHOILICHHI), PENIAIIHOHHYIO CXeMY U IOKYMEHTAIINIO, B TOM YHCJIE CJIOBAPh JaHHBIX.

Ha »rtame normdeckoro IMPOCKTUPOBAHUA YYUTHIBACTCA CHCHI/I(I)I/IKa KOHerTHOﬁ MOACIN OJaHHBIX, HO MOXCT HC
yauThIBaThCs crenudrka koHkpetHoit CYB/I.

8. ®u3znueckoe npoekrupopanue bBJI.

dusnueckoe mpoekTupoBanue 6a3pl naHHbIX (BJ]) — 3TO co3ganue cxeMbl 0a3bl JAHHBIX U KOHKPETHOH CHCTEMBI
ynpasieHus 6azamu naHabix (CYBJ).

Lenp ¢u3HuecKoro MpoeKTUPOBaHUS — IPeoOpa30OBaHME JIOTHUECKON CXEMBI ¢ YUETOM CHHTAKCHCa, CEMAaHTHKH H
BO3MOXKHOCTEH BeIOpaHHOH 1enesoit CYB/I.

HexkoTopsie 3a1aun Gpu3n4ecKoro npoeKTUpOBaHUSL:

Ha OCHOBe MH(OpMaLUH, IIPEIOCTaBICHHOHN r100aIbHOM JIOTHYeCKOW MOJIEIbIO JaHHBIX, CO3AaéTcs omucaHne Habopa
PETSMNOHHBIX TaOJIHIl M OTPAaHUICHUH JJIS HUX;

OTIPEETAIOTCS. KOHKPETHBIE CTPYKTYpPBI XPAaHECHHUS HAHHBIX M METOIBI JIOCTYNa K HHM, KOTOpPBIE OOECIICUHBAIOT
ONTUMAIIbHYIO IPOU3BOJUTEIBHOCTE CUCTEMBI C BJI;

pa3pabaThIBarOTCS CPEACTBA 3AIIUTHI CO3JaBAEMOI CUCTEMBI.

Cneunduka xoHkpetHoii CYBJl npu ¢u3MYeckoM NPOEKTUPOBAHUM BKIIOUAET OTPaHMYCHUS Ha HMEHOBaHHE
00beKTOB 0a3bl JAHHBIX, OTPAHUYCHHUS Ha MOJICPKUBACMbIE THITHI JAHHBIX M T. II.. Takke K 3TOMY 3TaIry OTHOCHTCS BEIOOP
pELICHUH, CBSI3aHHBIX C (DU3NYECKOM Cpelol XpaHeHWs NaHHBIX (BBIOOpP METO/IOB YNpPAaBICHUS ANUCKOBOW MaMATHIO,
paznenenne b/] mo ¢aiinam 1 yctpoiicTBam, METOIOB AOCTYMA K JAHHBIM), CO3aHNE UHJEKCOB U T. [I.

Pe3ynbTaThl 3TOTO 3Tana JOKyMEHTHPYIOTCS B (POpME CXEeMbI XpaHEHHs Ha si3bike onpeaenenus aanubix (DDL, Data
Definition Language) ssi6pansoit CYB/I.

9. ba3oBble NPHHIMIBI M MOHATHS TEXHOJIOTMH Pa3padoTKH 00beKTHO-OPHEHTHPOBAHHBIX HH(MOPMAIMOHHBIX
cucrem Ha ocHose UML.

Hekotopele  6a30Bble  NPUHOMIIBI M TOHATHUSA  TEXHONOTHM  pa3pabOTKH  OOBEKTHO-OPUEHTHPOBAHHBIX
MHQOPMALMOHHBIX cucTeM Ha ocHoBe UML:

[IpuHnun oHTonorm3ammu cucreMbl. CHUcTeMa HPECTaBIAETCS MOCPEACTBOM KIIACCOB, OTPAXKAIOUINX HMOHATHIHYIO
CTPYKTYpy npeameTHoi obmactu. Kiaccel onpenenstorcst arpuOyTaMu (KOJIMYECTBEHHBIMUA CBOWCTBAMH) W OINEPAIMSIMHU
(MeTomamMu, TOBEJICHUYECKIMH CBOMCTBAMH).

[puanun gexommosuimn. CrcTeMa IPeCTaBIAETCS COBOKYITHOCTHIO B3aUMOJEHCTBYIOIINX MEXKITy cO00i 00BEKTOB.
OOBEKTHI ABISIOTCS IK3EMITIIPAMH KIIACCOB M B3aMMOJICHCTBYIOT MMOCPEJCTBOM IMEpeIadul COOOIICHMIA.

[MpuHnmn wHKancymamuu. 3amperaercst Jr000H JocTynm K aTpuOyTamM o0bekTa, KpOMe Kak 4epe3 €ro oneparnuu
(mMetozpl). B cOOTBETCTBHMYM ¢ 3TMM NPHHIMIIOM BHYTPEHHSSI CTPYKTYpa OOBEKTa CKPBITA OT ITOJIL30BATENs, a JIo0oe ero
HeﬁCTBHC WHUIUHUPYETCSA BHCITHUM COO6H_ICHI/IGM, BBI3BIBAFOIIIUM BBITIOJTHCHHUEC COOTBeTCTByK)H_[eﬁ OoTiepamunu.

[IpuHnmn HacnenoBanus. [lexnapupyeT co3janrne HOBBIX KIacCOB OT 00mero K yacTHoMy. HOBBIE KITacChl COXpaHSIOT
BCE CBOICTBa KJIACCOB-POIMTENEH, a TaKkke COAEPIKAT JOTOJHHUTEIbHBIE aTpUOYTHl M ONEpalny, XapaKTepU3YIOUHe WX
CHenU]HUKY.

[MpuHnun nonmumopdusma. Jleknapupyer BO3SMOXKHOCTb padOThI ¢ 00beKTOM 0e3 nH(opManuy 0 KOHKPETHOM KJlacce,
HK3EMIUIIPOM KOTOPOTO OH SIBJISIETCSI.

10. Bo3moxHocTu u foctonncrBa UML. MHCTpyMeHTA/IbHBIE CPEACTBA BU3YAJIbHOT0 MOIeTUPOBAHUS.
Bo3smosxxnoctu u nocrouncrsa UML:
VityunieHHasT KOMMYHHKalws. EJWHBIA S3BIK ISl pa3pabOTYMKOB, AHAJIMTHUKOB, TCCTUPOBIIMKOB, 3aKa3YHKOB,
MO3BOJIAIOIINN UM 3P PEKTUBHO OOMEHUBATHCSI HHPOPMAITHEH O TIPOCKTE.
VYupomenne mnpoexktupoBanusi. UML mnomoraer Bu3yanusupoBaTh, CTPYKTYpHUpPOBATh CHUCTEMY, OTCIICKHBAs
mpoOJIEMEBI YK€ Ha PAHHUX ATANaX MPOCKTHPOBAHUS.



IloBbIlIeHNE KadecTBa KoAd. Busyanus3anmss CHCTEMBI BBISABIISIET HECOOTBETCTBHS, HEMOCIEIOBATENBHOCTH B
MPOEKTUPOBAHUM.

Co3nanue 4ETKOW, JTAKOHWYHOH JOKYMEHTAalUH JJIsl IpoekTa. B pesynbrare KOMaHIa M 3aKa34MKH MOTYT OBICTPO
03HAaKOMUTHCS C (PYHKIIMOHATBHOCTHIO BCETO MPOEKTA.

IToBbIlIeHNE MOBTOPHOTO Hcnonb3oBaHud koga. UML momoraer ompenenuTs MOIYJIbHBIE KOMIOHEHTBI CHCTEMBI,
KOTOPBIE MOTYT IPUMEHSTHCS IOBTOPHO B IPYTHUX MIPOEKTAaX.

HekoTopsle HHCTpYMEHTaNbHbIE CPECTBAa BU3YyalIbHOIO MOAEIpoBaHus Ha si3pike UML:

Lucidchart. Ilpennaraer mupokuid BHIOOP TOTOBBIX IIA0JIOHOB M CHMBOJIOB, @ TaKX€ BO3MOXHOCTb COBMECTHOM
paboTHI B peaIbHOM BPEMCHH.

Visual Paradigm. [TorrHOQYHKIIMOHATEHBIN HHCTPYMEHT ISl MOACTHPOBaHUs U co3nanuss UML-nuarpamm.

Creately. [Ipeanaraer npocroii B ucnonb3oBanum Bed-untepdeiic aust coznanust UML-nuarpamm.

PlantUML. WHcTpyMeHT ai1st co31aHus [uarpaMM, OCHOBAHHBIH Ha TEKCTOBOM OITMCAaHHMU C UCIIOJIb30BaHUEM SI3bIKA
UML.
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Ilepeuensb JuTEepaTypbl, HeO0X0AMMOM AJI51 OCBOCHHMS AMCHUIIMHBI (MOAYJIsT)

Hamnpasnenue monrorosku: 15.03.06 MexaTpoHHKa U pOOOTOTEXHUKA
IIpoduns noaroroBkn: OuU3nyecKre OCHOBBI MEXATPOHUKH M POOOTOTEXHUKH
KBanu¢ukauus BbITyCKHUKA: OaKanaBp

®opma 00ydeHHS: 3a09HAS

S13bIK 00yUeHHS: pycCKuit

T'on Hawana oOydeHms mo obpa3oBaTensHON Tporpamme: 2026

OcHoBHas JquTeparTypa:

1. Maptummn, C. A. basbl nanHbix. [Ipaktuueckoe npumenenue CYBJl SQL um NoSQL-tuna st mpoeKTHUpOBaHMS
nH(popManMOHHBIX cucteM : ydyeOHoe mocodue / C. A. Maprummun, B. JI. Cumonos, M. B. Xpanuenko. — Mocksa :
OOPYM : UHOPA-M, 2020. — 368 c. — (Bwriciiee obpa3oBanue: bakanaspuar). - ISBN 978-5-8199-0718-4. - Tekcr :
anektpouHsIit. - URL: https://znanium.com/catalog/product/1066784 — Pesxum J0oCTyma: 1Mo MOJIHUCKE.

2. 3abotuna, H. H. IIpoexktupoBanne MHPOPMAIHOHHBIX cucTeM: YdeOHOe mocobue / 3abotmHa H.H. - Mocksa : HUL]
NH®PA-M, 2016. - 331 c. (Beicmiee obpa3oBanue: bakamnaspuar) ISBN 978-5-16-004509-2. - TekcT : 3/IeKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/542810 — Pexum 10CTyIIa: MO MO ITHCKE.

3. KoBanenko, B. B. IlpoekrupoBanue nH(MOPMAIMOHHBIX cuUCTeM : y4eb. mocobme / B.B. KoBanenko. — Mocksa :
®OPYM : UH®PA-M, 2018. — 320 c. — (Beicmiee obpaszoBanue: bakamaspuar). - ISBN 978-5-00091-628-5. - Tekcr :
anektponHslid. - URL: https://znanium.com/catalog/product/980117 — Pexxum mocTyma: 1Mo MOIIHCKE.

4. I'Bo3neBa, B. A. Undpopmarnka, aBTOMaTH3UPOBaHHEIC HH()OPMAIIMOHHBIC TEXHOJIOTHH W CUCTEMEI: ydeOHUK / B. A.
I'BosnmeBa. - MockBa: ®OPYM: MUHOPA-M, 2020. - 542 c. - ISBN 978-5-8199-0877-8. - Tekcrt: anexrponnsiid. - URL:
https://znanium.com/catalog/product/1066785 - Pexxum qocTymna: mo moJmuckKe.

5. banaun, K. B. MHbopmaironHsle cucteMbl B 3KoHOMUKe: YueOHoe nocodue / K.B. banaun. - Mocksa : HUL] Uudpa-
M, 2013. - 218 c. (Breicmee obpaszoBanme; bakaraspuar). ISBN 978-5-16-005009-6. - Tekct : anmektponHsii. - URL:
https://znanium.com/catalog/product/397677 — Pexwum rocTyma: 1o monucKe.
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Ilepeuenb HH(POPMALMOHHBIX TEXHOJIOTMH, HCIIOJIb3YEMbIX AJIsl OCBOCHHS JMCHUILIMHBI (MOAYJIfA), BKJIIOYasA NepeYyeHb
NPOrpaMMHOro odecrne4eHnss 1 ”HGOPMANNOHHBIX CIPABOYHBIX CHCTEM

Hampasienue noarorosku: 15.03.06 MexaTpoHuka U pOOOTOTEXHUKA
IIpodwuns noarotoBkn: PU3NUECKHE OCHOBBI MEXaTPOHUKH U POOOTOTEXHUKH

KBanu¢ukauus BbITyCKHUKA: OaKanaBp

®dopma o0ydeHHs: 3a09HasT

S13bIK 00yUeHHs: pycCKuit

T'on Hawana oOydeHus mo obpa3oBaTensHON porpamme: 2026

OcBoeHHE TUCIMIUTMHBL (MOMAYJs) TIPEANOoJaracT FMCIOJNB30BaHHE CIEAYIOMETr0 IMPOTPaMMHOTO O0ecTeueHnusT o
HH(OPMAIMOHHO-CITPABOYHBIX CHCTEM:

ITporpammHuoe obecrieuenue: oneparonnas cucrema Windows, Microsoft office, PyCharm, Kaspersky Free nms Windows
DnekTponHas oudauoteunas cuctema «ZNANIUM.COM»

DexTpoHHass GnbnruoTedHas cucteMa Msmarenscra «J1aHby

DexTpoHHast OnbnHoTeHast cuctemMa «KOHCYIBTaHT CTyIeHTa»



