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paboTy oOyuaronmxcsi ¢ npenojaBareineM (1Mo BUIaM YUCOHBIX 3aHATHI) M HA CAMOCTOSATENIBHYIO paboTy 00ydaroImxcst
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1. Ilepeyenb MIAHUPYEMBIX Pe3yJabTATOB 00y4YeHHMsS MO JUCHHUIIHHE (MOAYJI0), COOTHECEHHBIX € MIAHMPYEMbIMH
pe3yiabTaramu ocsoeHus OIIOII BO

OO6yJatoniuiicsi, OCBOWBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIICYIONTIMHI KOMICTCHITUSMH:

HIngp Pacmiudposka
KOMIIeTeHIIUH npuodperaeMoii KOMIeTeHINN

OIlK-11 Crioco0OeH pa3pabaThIBaTh U IPUMEHATH allTOPUTMBI H COBPEMEHHBIE ITU(PPOBBIE IPOTPAMMHEIE METOIBI
[pacyeToB M MPOEKTUPOBAHMS OTAEIBHBIX YCTPOUCTB U MOJCUCTEM MEXaTPOHHBIX U POOOTOTEX HUYECKUX
CUCTEM C MCIIOJIB30BAHUEM CTAHAAPTHBIX UCTIOJIHUTCIIBHBIX U YIIPABJIAIOIINX yCTpOﬁCTB, CpCaCTB
ABTOMATHUKHU, H3MepHTeJ’ILHOﬁ M BBIYUCIUTEIILHON TEXHUKH B COOTBETCTBUM C TEXHUUECKUM 3aJaHUCM,
pa3pabaThIBaTh LH(PPOBEIC ANTOPUTMBI U IPOTPAMMBI YIIPABICHUS POOOTOTEXHHYESCKUX CUCTEM

OIIK-11.1 PBHatp crocoObl pa3pabOTKW W NPUMEHEHHs aJTOPUTMOB U COBPEMEHHBIX IH(POBBIX MPOrpaMMHBIX
METOZOB pacueTa U IPOCKTHPOBAHUSA OTAENBHBIX YCTPOWCTB, M TIIOACUCTEM MEXaTPOHHBIX U
POOOTOTEXHUYIECKNX CHUCTEM C HCIIOJIB30BAHUEM CTAHAAPTHBIX MCIONHHUTENBHBIX M YIPaBJIAIOUINX|
YCTPOHCTB, CPEACTB aBTOMATHKH, W3MEPHUTEIHFHOH W BBIYMCIUTEIBHOW TEXHHKH B COOTBETCTBHH C
TEeXHUYECKUM 3aJaHUEM, OCHOBBI pa3pabdOTKH LUQPPOBBIX AJITOPUTMOB M IPOTPaMM YIpaBICHUS
POOOTOTEXHHUECKUX CHCTEM

OIIK-11.2 |YMmeTs HUpUMEHSTH OCHOBHI pa3pabOTKM W NPUMEHEHHS AITOPUTMOB K COBPEMEHHBIX IH(POBBIX
MIPOrpaMMHBIX METOAOB pacyeTa U MPOEKTUPOBAHUS OTACIBHBIX YCTPOHUCTB, M MOACUCTEM MEXAaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM C KCHOJIB30BAHUEM CTaHJAPTHBIX HCIOJHUTEIBHBIX W YIPaBJIAIOUINX|
YCTPOMCTB, CpPEACTB aBTOMATHKH, H3MEPUTENBHOW M BBIYUCIUTEIHHON TEXHHUKH B COOTBETCTBHU C
TEXHUYECKUM 3aJaHheM, OCHOBBI pPa3pabOTKM LM(POBBIX alrOPUTMOB W TIPOTpaMM  YIIPaBICHHA
[POOOTOTEXHUUECKUX CHUCTEM

OIIK-11.3 [Bianers HaBbIKaMu pa3pabOTKU M MPUMEHEHHs ajJrOPUTMOB M COBPEMEHHBIX LU(POBBIX MPOTrPaMMHBIX
METOJIOB pacyeTa M IPOEKTHPOBAHMS OTHENBHBIX YCTPOWCTB, M TOJICHCTEM MEXaTPOHHBIX H
POOOTOTEXHUYECKNX CHUCTEM C MWCIOJIB30BAHHEM CTAHAAPTHBIX MCIONHUTENBHBIX M YHPAaBIISIOMINX
yCTPOICTB, CPEICTB ABTOMATHKH, W3MEPUTEIbHON M BBIYHUCIUTEIFHOW TEXHHKH B COOTBETCTBHH C
TEXHHYECKUM  3aJjaHueM, pa3paboTku  OHU(GPOBBIX  aITOPUTMOB W IPOTpamMM  YIpPaBJICHHUSA
POOOTOTEXHUYECKHUX CUCTEM

IK-3 Crioco0eH y4acTBOBATh B HAYYHO-NCCIIEI0BATEIBCKIX U OMBITHO-KOHCTPYKTOPCKUX paboTax, MPOBOIUTH
TEOPETHYECKUE UCCIIEIOBAHHS U BEIYMCIUTENHHBIE IKCIIEPUMEHTHI C HCIIOJIb30BAaHUEM CTaHIAPTHBIX
[POTPAaMMHBIX CPEJICTB C LIENbIO TTOJIyYSHHUS] MAaTEeMaTHIYECKUX MOJIEIIei MPOLECCOB U OOBEKTOB
MEXAaTPOHHKU M POOOTOTEXHUKH

MK-3.1 3HATP METOABI MPOBENEHUS HAYYHO-HCCIIEOBATENBCKUX W OMBITHO-KOHCTPYKTOPCKHX  PadorT,
TEOPETUYECKUX HUCCIEAOBAHUA M BBIYMCIUTEIBHBIX JKCIEPUMEHTOB C MCIOJIb30BAHUEM CTaHJApTHBIX|
MPOTPAMMHBIX CPEICTB C IIETBI0 IOJydCHHS MaTeMaTHUECKHX MOJeNeil IpoIeccoB W OOBEKTOB
MEXaTPOHUKH U pOOOTOTEXHUKU

IK-3.2 'YMeTh mpUMEHSTh METOIBI MPOBEACHNS HAYYHO-HCCIEAOBATENECKUX U OMBITHO-KOHCTPYKTOPCKUX PadoT,
TEOPETUYECKUX HCCIEAOBAaHUHM M BBIYMCIUTENBHBIX JKCIHEPUMEHTOB C HCHOIb30BAHUEM CTAHIAPTHBIX
MPOTPAMMHBIX CPEJICTB C IIETbI0 IOJIydCHHWs MaTeMaTHUECKHX MOJeNeil IpoIeccoB W OOBEKTOB
MEXaTPOHUKH U pOOOTOTEXHUKU

IK-3.3 Biianers HaBbIKaMM IPUMEHEHUS METOJOB IIPOBEICHHUS HAYYHO-UCCIEAOBATEIbCKUX U  OINBITHO-
KOHCTPYKTOPCKHX pabOT, TEOPETHYSCKUX WCCICIOBAHUNH W BBIYUCIUTEIBHBIX JKCICPUMEHTOB C
MCITIOJIb30BAHUEM CTaHAAPTHBIX IMPOTPAMMHBIX CPEACTB C IECIBIO MOJYYCHHUSI MAaTECMaTUYCCKHUX MOJIeJ'Ieﬁ
[TPOIIECCOB H 0OBEKTOB MEXATPOHUKH U POOOTOTEXHUKHU

OO0y4arouuiicsi, OCBOUBIIHMIA JUCIUILTUHY (MOIYJIB):

JlomxeH 3HaTh:
- OCHOBHBIC CIIOCOOBI Pa3pabOTKHU U MPUMEHEHHS HH(POPMAIIMOHHBIX CHCTEM U HUA(POBBIX MPOTrPaAMMHBIX METOJIOB pacyera
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U TMIPOCKTUPOBAHMS OTICILHBIX YCTPOUCTB MEXaTPOHHBIX M POOOTOTEXHHMUYECKUX CHUCTEM, OCHOBBI Pa3pabOTKH UPPOBBIX
AITOPUTMOB U IIPOTPAMM YIIPABICHUS POOOTOTEXHIYECKUX CHCTEM;

- OCHOBHBIE METOIBI TPOBEICHHUS HAYYHO-HCCIEHOBATEIBCKUX paboT, MPOEKTHPOBAHHUS HH()OPMAIOHHBIX CHCTEM,
TEOPETHIECCKUX HCCICIOBAHUN M JKCIIEPHIMEHTOB C HCIOJB30BAaHMEM CTAaHAAPTHBIX HPOTPAMMHEIX CPEICTB C MENBIO
MOJYYCHUS MAaTEMAaTHYCCKIX MOJIEIICH MPOIIECCOB U 0OBEKTOB MEXaTPOHUKH U POOOTOTEXHUKH.

[omxeH ymeTs:

- IPUMEHATH OCHOBHBIE CITOCOOBI Pa3paboTKH M NMPUMEHEHHS WH(GOPMAIMOHHBIX CHCTEM M IH(POBBIX NPOrPaMMHBIX
METOZOB pacueTa M MPOCKTHPOBAHHUS OTIENBHBIX YCTPOHCTB MEXaTPOHHBIX W POOOTOTEXHUYECKHX CHCTEM, OCHOBBHI
pa3paboTku MH(POBHIX AITOPUTMOB U IIPOTPaMM YIPaBICHUS pOOOTOTEXHHYECKIX CHCTEM;

- NPUMECHSTH OCHOBHBIC METOJBI MPOBEICHHS HAYYHO-HCCICIOBATEIBCKUX PAa0bOT, MPOCKTUPOBAHUS HH()OPMAIIMOHHBIX
CHCTEM, TEOPETUYECKUX HCCJIENOBAHUI C HCIOJIb30BAHWEM CTaHJAPTHBIX MPOIPAMMHBIX CPEJCTB C ILEJBbIO MOJTYyYEHHS
MaTeMaTHYECKUX MOJEINei MPoIeccoB 1 00BEKTOB MEXaTPOHUKH M POOOTOTEXHUKH.

JloJDKEH BIIafieTh:

- OCHOBHBIMH HaBBIKAMH pa3pabOTKNM M NPUMEHEHHS WH()OPMAIMOHHBIX CHCTEM M IH(POBBIX NMPOTPAMMHBIX METOIOB
pacdera M NMPOEKTUPOBaHHS OTIEIBHBIX YCTPOHCTB MEXAaTPOHHBIX M POOOTOTEXHHMYECKHX CHUCTEM, OCHOBBHI pa3paboTKu
(POBBIX AITOPUTMOB U IIPOTPAMM YIPABJICHUS POOOTOTEXHUUECKHX CHCTEM;

- HaBbIKAMU TIPUMCHEHHS OCHOBHBIX METOJIOB TIPOBEICHUS HAYYHO-HCCIEIOBATEIbCKUX pPAadOT, HPOEKTHPOBAHMS
MH()OPMALMOHHBIX CHUCTEM, TEOPETHUYECKUX HCCIEIOBAHUNA C HCIIOJIB30BAHMEM CTAHAAPTHBIX NPOTPAMMHBIX CPENCTB C
LETBI0 MOTYYeHHS MaTeMaTHIECKUX MOJIETIEH IPOIIECCOB M 00BEKTOB MEXaTPOHUKH W POOOTOTEXHHKH.

2. Mecto qucuumiunsl (MoayJst) B ctpykrype OIIOII BO

Jannas muctmmoimHa (MOIynb) BKIoueHa B biok 1 "ucnumumasl (Moxymu)" B1.0.05 ocHoBHOI mpodeccrnoHambHOM
obOpazoBarensHON mporpamMMel  15.03.06 «MexaTtpoHuka u poOoTOTeXHUKa» (DHU3WUECKHE OCHOBBI MEXaTPOHHKH U
POOOTOTEXHUKH)" U OTHOCHTCS K 0053aTSIbHOM YaCTH.

OcBauBaercsi B 3 u 4 cemecTpax.

3. O0beM auCHMIUVIMHBI (MOAYJIf) B 3a4eTHBIX eIMHMIAX C YKAa3aHMeM KOJIUYeCTBa 4YacoB, BblIAEJEHHBIX Ha
KOHTAKTHYI0 padoTy o0y4yawuidxcsi ¢ npenojaBaTejieM (0 BHAaM Y4eOHBIX 3aHATHI) M HA CaAMOCTOSITEJILHYIO
padoty o0yuarommxcst

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

KonTtaktras pabdota - 34 waca(oB), B TOM YucIe JeKIuH - 12 gaca(oB), mpaktudeckue 3aHATHs - 0 gaca(oB), 1abopaTopHEIE
padoThI - 22 yaca(oB), KOHTPOJIb CAMOCTOSATEILHOM padoThI - 0 yaca(oB).

CamocrostenbHas padoTa - 146 qaca(oB).

Konrpoib (3auét / ax3amen) - 36 uaca(oB).

dopma MPOMeEKYTOUHOTO KOHTPOJIS TUCLUILIIMHBL: 3a4€T B 3 ceMecTpe, 3K3aMeH B 4 ceMecTpe.

4. Conep:kaHue TUCHHUILUIMHBI (MOYJisl), CTPYKTYPUPOBaHHOE MO TeMaM (pa3jiejaM) ¢ yKa3aHHEeM OTBEJE€HHOI0 Ha
HHUX KOJIMYECTBA aKaJeMHYeCKUX YACOB U BUI0OB YUeOHbIX 3aHATHI

4.1 CTpyKTYypa M TeMaTHYeCKHUH MJIaH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThl N0 AUCHHUIINHE (MOAYJII0)

Buapl u 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 3

1. p POCKTHP 1 0 1 24

MHPOPMAIMOHHBIX CHCTEM

2. [Tema 2. MeToonorn4eckie OCHOBBI IIPOSKTHPOBAHMS 3 1 0 1 24




MH()OPMALMOHHBIX CHCTEM

3 Tema 3. KaHoHHUYECKOE B TUTIOBOE MTPOSKTUPOBAHNE 3 1 0 4 o4
MH()OPMALMOHHBIX CHCTEM

4 Tema 4. CTpyKTypHBIC METOIBI aHATH3a U IIPOCKTUPOBAHI 3 1 0 4 29
MH(POPMAMOHHBIX CHCTEM

5. [Tema 5. IIpoekTupoBaHue JOKYMEHTAIBHBIX 0a3 JaHHBIX 4 2 0 0 10

6. [Tema 6. [IpoexTupoBanue pakTorpaduueckux 6a3 TaHHBIX 4 2 0 6 14

7 Tema 7. OOBEKTHO-OPUEHTHPOBAHHBIE METO/IBI AHATN3A U 4 2 0 6 14
NPOCKTUPOBAHUS HHOOPMAIIMOHHBIX CHCTEM

8 Tema 8. OOecrnieueHre COBMECTHOTO JI0CTyMa K 0a3aM JaHHBIX (4 2 0 0 14
W IporpaMMaM
MToro: 216 gacoB (13 HUX 36 4acOB KOHTPOJIb) 12 0 22 146

4.2 Coaep:xkaHue TUCHUILIHHBI (MOTYJIs1)

Tema 1. Teoperuyeckue 0CHOBbI IPOEKTHPOBAHUSA HHPOPMALMOHHBIX CHCTEM

IMonstne wunabopManmoHHOH cuctembl. Kiaccnpukanns HHOOPMAMOHHBIX CHCTEM. ApXHUTEKTypa HH()OPMALMOHHBIX
cucreM. @OyHKIMOHANBbHBIE W OOECIEYMBAMONIME IOACUCTEMBI HMH(GOPMAIMOHHOW cHCTeMBbl. JKHW3HEHHBIH LUK
nHdopManmoHHbIX cucteM. [ToHsATHS U CTpyKTypa nmpoekra MH)OPMALMOHHBIX cucTeM. TpeboBaHus K 3()(HEKTHBHOCTH M
HaJIe)KHOCTH IIPOCKTHBIX PELICHHUH.

Tema 2. MeTogoJiornyeckue 0CHOBBI IPOEKTUPOBAHUA HH(OPMAIMOHHBIX CHCTEM

OCHOBHBIE HCTOPUYECKHE TMOJIXOJIbl B MPOCKTUPOBAHMM WH(POPMAIIMOHHBIX CHCTEM, METOJOJOTUS TOCTPOCHHS
MH()OPMAMOHHBIX CHCTEM, 3TAIlbl CO3/IaHHUs NHPOPMAIMOHHBIX cucTeM. OCHOBHBIC 33/1a4H METOMOJIOTHH MPOESKTUPOBAHUS
M 007aCTH OXBaTa NMPOCKTHPOBAHUSI MHPOPMAIIMOHHBIX CHCTeM. TEXHOJOIHS MPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM,
OCHOBHbIE KOMIIOHEHTBI TEXHOJIOTMH MPOEKTUPOBaHHS WH(OOPMALMOHHBIX CHUCTEM. ODTamlbl CO3JaHUs MH(POPMAIMOHHBIX
cucreM. Mozesu KU3HEHHOTO IMKJIa MH)OPMALMOHHBIX CHCTEM. METOIbl M CpPeJCTBA NPOCKTUPOBaHHS HH(POPMAIIMOHHBIX
cucTteM. XapakTepUCTHKAa MPUMEHSIEMBIX TEXHOJIOIMH TPOSKTUPOBAHUS WH(POPMAIMOHHBIX CHUCTEM, TpeOOBaHUS K
BBIOMPAEMOH TEXHOJIOTHH MPOECKTHPOBAHMS.

Tema 3. KanoHuYeckoe M TUIIOBOE MPOEKTHPOBAHHE HH(OPMALMOHHBIX CHCTEM

Cragum w1 3Tamsl Mporecca MPoeKTHPOoBaHus HH(YOpManHOHHEIX ciucTeM. CocTaB paboT Ha MPEANPOSKTHONW CTaluH, CTaJUN
TEXHHYECKOTO M Pabd0odvero IMpOEKTUPOBAHMS, CTaJWHM BHEIPEHMS, SKCIUIyaTallMM M CONPOBOXICHUsS mNpoekrta. lloHsTHe
THUIIOBOTO 3JIeMeHTa. TeXHOIOTHH MapaMeTpUIeCKH-OpHEHTHPOBAHHOTO U MOJIETbHO-OPHUEHTHPOBAHHOTO MTPOCKTHPOBAHNS.
Tema 4. CTPpyKTYpHbIe METOAbI AHAJM32 U IPOEKTHPOBAHUS HHPOPMALMOHHBIX CHCTEM

[TpoGiema CIIOXHOCTH W TOJXOJBI K €€ PEUICHUI0 NPU MPOEKTUPOBAHUHM MH(GOPMAMOHHBIX cucTeM. OOIIue NMpUHIIUIIEL
MPOEKTUPOBAHUS HH()OPMAIIOHHBIX CUCTEM (2 OCHOBHBIX MOX0/1a K JEKOMIO3MIIMU CUCTEM). Bu3yanpHOE MOAETHpOBaHNE
(ERD, DFD, STD, SADT u ap. votarun). Bunst moneneit. CASE-rexnonorun u CASE-cpenctBa. CTpyKTypHBIE METOJIBI
aHaIM3a U NPOEKTUPOBAHUS MH(OPMALMOHHBIX CHCTEM. XapaKTePHCTHKH MeTOIOB. [IpHHIMIBI CTPYKTYPHOTO MeETOJa.
Meton ¢dyrkmuonamsHoro MozenupoBanuss IDEFO (I cam DEFinition). OcoOeHHOCTH TOIOJOTHH OIHCAHUS CUCTEMBIL.
I'pannner u ces3u. Obnactu nmpumenenust IDEF0. Meromomorust onmcanust 6msHec-mporieccoB IDEF3. Exmaunma pabotsr
(nmeiictuii). Cesizu. Coenunenust. O6nactu npumenenust IDEF3. Ctpykrypubiii aHanu3 notokoB nanHeix DFD. O6nactu
npuMmenenus DFD - nuarpamm.

Tema 5. IIpoekTHpoBaHue JOKYMEHTAIbHbBIX 023 JaHHBIX

JokymeHTanbHele 0a3bl AaHHBIX. lIpoekTHpoBaHHE MOKyMEHTANbHBIX 0a3 MaHHBIX: aHAJIU3 MpeaIMeTHOH obiacTy,
pa3paboTka cocTaBa M CTPYKTypel ©0a3 JaHHBIX, NPOCKTHPOBAHHE JIOTMKO-CEMAaHTHYECKOTO KOMIUIEKca. AHaNN3
0coOCHHOCTEH JOKyMEHTalIbHBIX 0a3 naHHBIX. CnoxHble 3ampochbl. [louck mo cimoBapHoi OnmsocTH. Vcmosb3oBaHue
¢yHKIMK crienu(UKaINy M0JIel PH MOUCKE.

Tema 6. IIpoexTupoBanue pakrorpapuyeckux 6a3 JaHHBIX

dakrorpaduueckne 06a3pl  maHHBIX. OcHOBHBIe (QyHKumM ¢daktorpaduueckux ©6a3 panHeix. [IpoexktupoBaHue
(akTorpaduueckux 6a3 JaHHBIX: METO/BI IPOSKTHPOBAHUS; KOHIETITYaJIbHOE, JIOTHYEeCKOe U (PU3NUECKOE TIPOSKTHPOBAHUE.
MonemupoBanue cTpykryp ganHslx. Merox IDEF1X. Ba3zossie morsarus. uarpamma "cymuoctb-cBa3b (ERD)" u obmactn
€€ MPIMEHEHHUS.

Tema 7. O0beKTHO-OPHEHTHPOBAHHbIE METOABI AHAJIU3A2 H MPOEKTUPOBAHMS HH(OPMALIMOHHBIX CHCTEM

Ba3oBble MPUHIWIB M TOHATHA TEXHOJOTHH Pa3padOTKH OOBEKTHO-OPHEHTHUPOBAHHBIX WH(MOPMAIMOHHBIX CHCTEM Ha
ocaoe UML. Bo3moxnoctu u pgoctouHcTBa UML. MHcTpymeHTanbHbBIE CpEACTBA BHU3YaJlbHOTO MOJEIUPOBAHUS.
ApxurextypHble npencrasienuss UML. [Tonsitue apxurekTypsl HHGOPMAIIMOHHOK cucTeMbl. Buasl npeacrasnenunii. O630p
quarpamm  UML. Cpenctsa UML. JluarpamMMbl BapHaHTOB HUCHONB30BaHus. Jluarpammbsl KiaccoB. JluarpaMmel
B3anMoJieiicTBrA (/lmarpaMMBl MOCIEIOBATENBHOCTH, KOOIIEPAaTUBHBIE AuarpaMmsl). JuarpamMmel coctostHUE. Jlnmarpammbl
nIesTeNbHOCTeW. Jlnarpammbl  peanm3anuu  (qUarpaMMBbl  ITAKETOB, KOMIIOHEHTOB W pa3MelleHHs). PammoHanbHbII
yanduuuposanuslit npouecc (RUP). Auctumumuasr RUP. Kitouessie nonstus u npuniunsl RUP. O6wee npeacrasnenue,
MHAMHAYECKUN U cTaTHyeckuii aciekTel RUP.

Tema 8. O6ecneueHne COBMECTHOI0 J0CTYINA K §a3aM JaHHBIX U IPOrpaMMaM

MesxcucTeMHbIC HHTEP(EHCHI U ApaiiBephl; MHTEP(EHCH B paclpeesieHHbIX cucTeMax. CTaHIapTHBIC METOIbI COBMECTHOTO
JocTyna K 0a3aM JNaHHBIX M MPOrpaMMaM B CIIOKHBIX MHPOpManuoHHBIX cucteMax (apaiBepsl ODBC (Open Data Base
Connectivity), nporpammuas cucrema CORBA (Common Object Request Broker Architecture - o6menoctynnas



apXHUTEKTypa ¢ OpoKepoM IpH 3anpoce 00bEKTa).

5. lepeyens y4eOGHO-METOAUYECKOT0 o0ecrevyeHHsl IJsi CAMOCTOSITEIbHON PadoThl 00ydalIIUXCS MO AUCHUILIHHE
(Moay.J110)

CamocrosiTesnibHas padoTa 00yJaroMXcs BBITOJIHIETCS 110 3aJaHUI0 M IPH METOANYECKOM PYKOBOJICTBE IIperoiaBarelis, HO
0e3 ero HemocpeacTBeHHOro ydvacTus. CamocrostenbHas paboTa MOApa3lenseTcss Ha CaMOCTOSTENbHYI0 paboTy Ha
AyIUTOPHBIX 3aHATHUSAX W HAa BHEAYJUTOPHYIO CaMOCTOATENBHYIO pabory. CamocTosTenpHas paboTa 0OyJaromIixcCs
BKIFOYA€T KaK MOJHOCTHIO CAMOCTOSATEIILHOE OCBOCHHE OTACNBHBIX TeM (Pa3lIeNioB) AUCIUIUIMHBI, TaK U IPOPAOOTKY TeM
(pa3zenoB), ocBaMBaeMbIX BO BpeMsl ayIUTOpHOI paboTel. Bo BpeMs caMoCTOsATENbHON paboThl 00ydaroliecs YHTaoT U
KOHCHEKTUPYIOT y4eOHYI0, HAyYHYIO M CIPaBOYHYIO JINTEPATypy, BHIIOJIHSIOT 33/aHKs, HalpaBJICHHbIE Ha 3aKpeIUICHHUE
3HAHMH M OTPAOOTKY YMEHHH M HABBIKOB, TOTOBATCS K TEKYILEMY U IPOMEKYTOYHOMY KOHTPOJIIO 110 AUCIUILINHE.
Opraam3anysi CaMOCTOSATENFHONH pPa0OTBI OOYYAIOMIMXCS PEerjaMeHTHPYeTCs HOPMATUBHBIMH JOKyMEHTaMH, y4eOHO-
METOIMYECKOI JIUTEpaTypOr U JIEKTPOHHBIMU 00pa30BaTeIbHBIMH PECYPCaMH, BKIIIOYAS:

[opsinok opraHM3anMy M OCYLIECTBICHHS 0Opa30BaTENbHON NEATENLHOCTH MO 00pa30BaTENbHBIM IPOrpaMMaM BBICIIETO
oOpasoBaHusi — IporpaMmaM OakajlaBpuara, IIPOTrpaMMaM CIICIHAINTETa, IpOorpaMMaM MarucTparypsl (yTBEp>KICHHBIA
npuKa3oM MUHHCTEPCTBA HAYKHU | BhICIEro oOpa3oBanus Poccutickoit Deneparmu ot 6 anpens 2021 roga Ne 245)
[MTopsimok opraHu3alMy U OCYIIECTBICHUS 00pa3oBaTENIbHOM AEATENHHOCTH MO 00pa30BaTENbHBIM MPOrpaMMaM BBICIIETO
oOpazoBanust - mporpamMmaM OakajaBpuara, IporpaMMaM CIEIHAIUTETa, [pOorpaMMaM MarucTparypbl (yTBEpi:KaeH
mpuka3zoM MuHHCTEepcTBa 00pazoBaHus U Hayku Poccuiickoit @eneparun ot 5 anpenst 2017 roma Ne301)

IMucemo MunuctepcTBa o0pa3oBanusi Poccuiickoit deneparuu Nel4-55-996un/15 ot 27 Hostops 2002 r. "OO6 akTHBH3AIMH
CaMOCTOSATENILHOW PabOTHI CTYACHTOB BBICIIMX YUCOHBIX 3aBeCHUIN"

YcraB ¢enepanbHOTO TOCYOapCTBEHHOTO aBTOHOMHOTO oOpa3oBarenbHoro yupexaenus "Kazauckwit (IIpuBomkckuit)
(denepanbHBII yHUBEpCHTET"

[lpaBuna BHYTpEHHEro pacropsaka QeaepaJbHOr0 ToCyIapCTBEHHOTO ABTOHOMHOTO O0pa30BaTENbHOTO YUYPEXKICHUS
BEICIIIETO TIpodeccroHambHOTO 00pa3zoBanus "Kazanckuit ([IpuBomkckuii) ¢penepanbHbIi yHUBEpCHTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaibsHOr0 yHUBEpCUTETA

6. DoHJ OLIEHOYHBIX CpeaACTB MO IMCUMILINHE (MO[[y.]'llO)

®OHJ OIEHOYHBIX CPEACTB IO AWCIUILTHHE (MOIYJIO) BKJIIOYACT OICHOYHBIC MAaTepHabl, HAlPaBJICHHBIC Ha IMPOBEPKY
OCBOEHMS KOMIIETCHLIUH, B TOM YHCJIE 3HAHWUH, YMEHMH M HaBbIKOB. DOHJ OIEHOYHBIX CPEICTB BKJIIOYAET OLECHOYHBIE
Cpe/CTBA TEKYILEro KOHTPOJISI U OLIEHOYHBIE CPEACTBA MPOMEXKYTOUHON aTTECTALIUH.

B (hoH/1e OIICHOUHBIX CPEIICTB COACPIKUTCS CICAYIONIAs HHPOPMALIUS:

- COOTBETCTBHE KOMITCTCHITUH IUTAHUPYEMBIM pe3yabTaTaM 00yUeHH [0 JUCIUTUINHE (MOYJIO);

- KpUTEPHUH OIICHUBAHKSI C(HOPMUPOBAHHOCTH KOMITCTCHIIU,

- MEXaHU3M (POPMHUPOBAHUS OLECHKH 10 JUCIUTUINHE (MOJYIIO);

- OMMCaHUe MOPsIIKa MPUMEHEHHSI U TIPOLIEAYPhl OIIEHUBAHUS TSI KOKIOTO OIEHOYHOTO CPEJICTBA;

- KPUTEPUH OLECHUBAHUS JIJIS1 KAXKI0T0 OLIEHOYHOr'O CPE/CTBA;

- colepXaHWE OIICHOYHBIX CpEICTB, BKIOYas TpeOoBaHWS, TMpEeAbSBIsAeMble K JEHCTBUSM  0Oydaromuxcs,
JIEMOHCTPUPYEMBIM PE3yJbTaTaM, 3aJJaHUs Pa3IUIHBIX THUIIOB.

®oHI OIIEHOYHBIX CPECTB MO JUCHUIUTHHE HaxoanuTcs B [Iprmnoxernn 1 k mporpaMMe TUCIHIDIHHEL (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMOM AJIsl OCBOEHUS JUCUHUIIMHBI (MOTYJI5)

OcBoeHHe IUCHUIUIMHBI (MOAYJSA) IMpenmnoiaraeT M3ydeHue y4eOHOH nureparypsl. JluTeparypa MoxkeT OBITH JOCTYIHA
00ydJaromuMcst B OJJHOM U3 JIBYX BapuaHToB (JI10O B 000MX M3 HUX):

- B 3JIEKTPOHHOM BHJE - Yepe3 AJIEKTPOHHbIE OMOIMOTEUHBIE CHCTEMBI Ha OCHOBaHHMHU 3akitoueHHbIX KDY moroBopos c
MpaBooOIAATENSIMU;

- B mevyatHoM Bujae - B Hayunoit Oubmmoreke EmabGyxckoro mHcturyTa KDY, OOydaromuecss moiaydaroT y4eOHYIO
JUTEpaTypy Ha a0OHEMEHTE TI0 YHTATEeIbCKIM OMIeTaM B COOTBETCTBHH C MPaBIJIAMHU MOJIs30BaHNS HaydHoi 6m0nmmoTeKkoil.
DJIeKTPOHHBIE W3aHMS JTOCTYITHBI AUCTAHIIMOHHO W3 JIIO00H TOYKH IPU BBEJCHUM OOYYAIOIIMMCSI CBOETO JIOTHHA U MapoJIs
OT JIMYHOTO KabuHeTa B cucteMe "JJeKTpoHHBIH yHuBepcuteT". IIpH MCIONB30BaHNM NMEYaTHBIX M3IaHUM OMOIMOTEUHBIH
(o momKeH OBITh YKOMIUIEKTOBAH UMU U3 pacuera He MeHee 0,25 3K3eMInIsipa Ha KaXI0TO 00yJaromerocs u3 4rcia JIuil,
OJTHOBPEMEHHO OCBAWBAIOIINX JAHHYIO AUCIHILINHY

Ilepedens JmTepatypbl, HEOOXOOUMOW MJISi OCBOCHHS IAWCIMILIMHBI (MOAYsi), Haxomutcss B Ilpumoskennn 2 k pabodei
nporpamme JTUCUUILIMHBL. OH TOJUIe)KHUT OOHOBIICHHIO IIPU M3MEHEHHMH YCIIOBHH noroBopoB K®Y ¢ mpaBoobnaxatensimMu
9JIEKTPOHHBIX M3JIaHUH U IIPH U3MEHEHUHU KoMIulekToBaHus (hounoB Hayunoii onbnmnorexkn Enabysxckoro nncruryra KOY.

8. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJEKOMMYHMKAIMOHHOW ceTH "WHTepHeT", HeOOXOAMMBIX /IS OCBOEHUS
JMCUMILTUHBI (MOIYJIA)



IpoexTupoBanue nHGopMaIMOHHOM cucTeMsl - https://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
IIpoekTupoBanre HHGOPMALMOHHBIX cucTeM - https://compress.ru/article.aspx?id=11764
IpoextupoBanue nudopmannonusix cucrem (MHTYUT) - https://www.intuit.ru/studies/courses/2195/55/info

9. MeToauueckue YKazaHud Jist 06yqa10umxc51 0 0OCBOCHMIO JUCIHUIIJIMHBI (MOI[yJIﬂ)

Bupa pador

MeToanyeckue peKOMeHIALUH

JIEKIIAH

JleKuMOHHBIE 3aHATHS IPOBOAATCS C HCIOJIb30BAHUEM HHTEPAKTUBHBIX TEXHOJIOTHH M TIPEIIONATaloT
aKTHBHOE Y4acTHE CTYACHTOB. sl MOATOTOBKH K 3aHATHSM PEKOMEHIYETCS BBIAEISTh B MaTepHae
IIpoOJIEMHBIE BOIIPOCHL, 3aTParuBacMble IPETIOIAaBATENIEM B JIEKIIUH, ¥ TPYIINPOBATH HHPOPMAIHIO
BOKpPYT HuX. JKenaTenbHo BBIAEIATH B HCIOJIB3YEMOIl TUTEepaType MOCTaHOBKH BOIIPOCOB, HA KOTOPHIE
Pa3HBIMHU aBTOpaM MOTYT OBITh JaHbI pa3lnU4Hble OTBETH. Ha OCHOBaHMM MOCTAaHOBKU TAKUX BOIIPOCOB
cienyeT coOupaTh apryMEHTHI B TIONIb3Yy PA3IMYHBIX BAPHAHTOB PELICHUS TOCTABICHHBIX IPOOIIEM.

nabopaTopHbIe
paboTh!

JlaGopaTopHBbIe 3aHATHS - 3TO OJIHA U3 PA3HOBUIHOCTEH NMPAKTUUECKOTO 3aHATHS, SBIISIOLIAsICS

3¢ dexTHBHON PopMO yueOHBIX 3aHITHI B OpraHU3aliU BBICIICrO 00pa3oBanus. JlabopaTopHbie
3aHATHS HIMEIOT BBIPAXKEHHYIO CIICIN(HUKY B 3aBUCHMOCTH OT Y4€OHOW ANCIUIUINHEL, yrITyOIsioT 1
3aKpEIUIAIOT TeOpeTHYEeCKNe 3HaHM. Ha 3THX 3aHATHAX CTYAEHTHI OCBAUBAIOT KOHKPETHBIE METOIBI
N3y4YECHUS TUCLUIIIMHBI, 00yJaroTCs SKCIEPUMEHTAIBHBIM CIIOCO00aM aHaln3a, yMEHUIO paboTaTh C
npudopaMy ¥ COBpEMEHHBIM 000pynoBaHueM. JlabopaTopHbie 3aHATHS AAIOT HATJISITHOE MIPEACTaBICHUE
00 M3yuaeMBbIX SBJICHUSX M IPOLECcCaX, CTYACHThI OCBaUBAIOT IIOCTAHOBKY U BEJCHUE DKCIIEPUMEHTA,
ydaTcsi YMEHHUIO HAaOJI01aTh, OLIEHUBATH ITOJYYEHHbIC PE3yJIbTATHI, eTaTh BEIBOABI U 00001meHus. OT4éT
10 UTOTaM BBITIOJTHEHHBIX JTa00OPAaTOPHBIX PaOOT BEIMOIHACTCS Ha JINCTaxX Oernoit Oymaru ¢popmara A4 B
MeYaTHOM WJIM PYKONHCHOM Buje. [Ipu ohopmiieHn oT4éTa NCTIONB3yeTCsk CKBO3HAS HyMeparys
CTPaHHUII, CYATAsl TUTYJIbHBIN JIUCT NIEpBOM cTpaHuled. Homep cTpaHuibl Ha TUTYJIBLHOM JIUCTE HE
craBuTcs. Homepa cTpaHuIbl cTaBATCS 10 LEHTPY BBEpXy. [Ipu odopmiieHnu oT4éra B IeYaTHOM BHJIE
KeJTaTeNbHO cOOM0aTh cneaytomue TpedoBanus. 11 3aroI0BKOB: MOTYKUPHBIN mpudr, 14 mr,
LEHTPUPOBAHHBIN. [[J11 OCHOBHOTO TeKCTa: HeXXHUPHBIH mpudT, 14 1T, BRIpaBHUBaHHUE IO MHpUHE. Bo
Bcex ciydasix Tvn mpudra - Times New Roman, orctym a63ara 1.25 ¢M, NOIyTOPHBIH MEK1yCTPOUHBIH
uHTepBai. [lons: neBoe - 3 cm, mpaBoe - 1 cM, BepxHee U HUKHee - 2 cM. OTYeT J0JDKEH CoJepkKaTh
cienyromtye aeMeHThl: 1) TUTyIpHBIH TUCT ¢ 00s3aTeIbHBIM YKa3aHHEeM BapuaHTa; 2) Llens paboTs; 3)
3ananue; 4) OcHOBHas 4acTh; 5) BeiBoI.

€amocTosi-
TenpHas paboTta

CamocrosTenpHas paboTa CTyIEHTOB 10 TUJAKTUIECKOH CYTH IPEICTaBIAET COOOM KOMIIIEKC YCIOBUIM
00yd4eHusl, OpraHu3yeMbIX NPENoiaBaTelieM U HalpaBIeHHbBIX HA CAMOIIOATOTOBKY yJanuxcs. Y4eOHas
JEeATeNILHOCTh TMPOTEKAeT 0€3 HeTOCPEICTBEHHOTO YYaCTHsI TIPETIOIaBaTellsl M 3aKII0YaeTCs B IPOpadboTKe
JIEKIIMOHHOTO MaTepHalia, MOJAr0TOBKE K JIAOOPaTOPHBIM 3aHATHSIM; U3ydCHHUH YUeOHOH INTEpaTyphl U3
OCHOBHOT'O U IOTIOJIHUTENILHOTO CIIMCKA.

3a4€T

3auer sBIsACTCS POPMOI OIICHKH Ka4eCTBA OCBOCHHUS CTYIEHTOM 00pa30BaTEIbHON MPOrpaMMEI 110
qucuummHe. [1o pesynabTaTaM 3auera CTyACHTY BBICTABISIETCS OLEHKA "3a4TeHO" WM "He 3a4TeHo".
3ayer MOXKET MPOBOAUTHCS B hopMe ycTHOTO orpoca 1o Ouieram (Bonpocam) uin 6e3 O1ieTos, ¢
MpeIBAPUTEIHLHON TOATOTOBKOM MITH O€3 MOArOTOBKH, 10 YCMOTpeHHIO Kadeapsl. [IpenogaBareib MOKET
MIPOCTaBUTh 3a4eT 0€3 Ompoca Uik coOeceIOBaHMs TeM CTYyIeHTaM, KOTOPbIe aKTHBHO y4aCTBOBAJIHU HA
MPaKTUYECKUX 3aHATHUSAX.

OK3aMCH

OK3aMeH HalleJlIeH Ha KOMIUIEKCHYIO IPOBEPKY OCBOCHUS TUCIUIUIMHBL. DK3aMeH IPOBOANTCS B YCTHOM
WM TUCbMEHHOH (opmMe 1o 6mieTam, B KOTOPBIX COJEep KaTCs BOMIPOCH! (3aJaHKs) TI0 BCEM TeMaM Kypca.
OOyyatomemycs 1aércst BpeMs Ha MoAroToBKy. OLieHHBAETCs! BlIaJICHUE MAaTEPHAJIOM, €0 CHCTEMHOE
OCBOEHHE, CIIOCOOHOCTD IIPUMEHSITh HY>KHbIE 3HAHHSI, HABBIKKA M YMEHUS IIPH aHAJIN3€ MPOOIEMHBIX
CUTYallM{ U PEIICHUH MPAKTUYECKUX 3aJaHUN.

10. ITepeyenb HHGOPMAUMOHHBIX TEXHOJIOIH, HCMOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00pa30BaTe/LHOr0 NMpouecca 1o
JUCIHUITHHE (MOIYJII0), BKJIIO4Yasl epeYyeHb MPOrpaMMHOro odecrevyeHusi ¥ HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM
(npu Heo0X0AMMOCTH)

Ilepeuenp WHGOPMAIMOHHBIX TEXHOJOTHH, HCIOJIB3YEMbIX IIPHU OCYIIECTBICHHH OO0Opa30BaTEeIBHOTO IIpolecca IO
JUCHUIUIMHE (MOJIYJI0), BKIIOYAs MEPEYCHb NPOTrPaMMHOTO OOECIICYCHUS W WH(POPMALMOHHBIX CIPABOYHBIX CHCTEM,
npenacrasieH B [Ipunoxennn 3 k paboueii mporpamme AUCIUTUTHHBI (MOIYJIS).

11. Onucanue MaTepUAJIbLHO-TEXHMYECKOH 0a3bl, HE00OX0AUMOIi Il OCcylLeCTBJIeHHsI 00Pa30BaTeIbHOI0 Mpolecca no
JHCHUITHHE (MOIYJII0)

MatepuanbHO-TEeXHHYECKOE O0ecrieucHre 00pa30oBaTEIBHOrO MpoIecca MO AWCIUILITUHE (MOJIYI0) BKIOYACT B
ce0s CIeyIonre KOMIIOHCHTBI:



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

Y4eOHast ayJUTOpUs ISl IPOBEACHUS YICOHBIX 3aHATHIA JICKIIMOHHOTO TUIIA, CEMUHAPCKOTO THIIA, IPYIIIOBBIX U
WHIMBUIYATBHBIX KOHCYJIBTAIUH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOYHOH arTectaruu Ne 61
Komrutexkt Mebenn 1uist mpernoaaBaTesist — 1 mT., MocaIodHbIe MeCTa it 00ydaromuxcst — 30 mT., OMHOMECTHBIE CTOJIBI — 12
LIT., KOMIIBIOTEPHBIE CTOJIBI — 18 MmIT., KOMIBIOTEPHI — 19 1IT., MHTEepaKTUBHAs MaHe b — | MIT., MeJIoBasi OCKa HACTCHHAS —
1 1T., BBIXOA B WHTCPHET, BHYTPHBY30BCKAas KOMITBIOTEPHAs CETh, JOCTYH B OJJICKTPOHHYI HWH()OPMAIUOHHO-
00pa30BaTENBHYIO CPEy.

IMomemenue s camocTosTensHON padoTsr Ne 10

IocamouHble MecTa AJsl MOJIb30BaTeneil — 28 mIT., METATTMYECKUE BYCTOPOHHHE CTEIUTAXU Ut KHAT — 11 IT., KHHKHBINA
mKag) OTKPBITHIA — 5 WIT., MPOEKTOP — | MIT., HOYTOYKH [UIs moJib3oBareneil — 11 mrt., nkad) KaTaaoXKHbI — 8 WIT., mkad s
onexIel — 1 mrT., kKcepoke — 1 mT., paboynid cTos OMOIUOTEKapss — | IIT., KOMIIBIOTEp OUOMHOTEKaps — | IIT., BemamKa Jyis
OJIeXKIBI — 1 IIT., Kamro3u pynoHHbIe «OMeray ¢ (hoTomneyarpio — 4 NIT., CTCHT HACTCHHBIHN (OpOHUPOBAHHOE CTEKJIO) — 4 MIT.,
mkad-BUTPUHA BCTPOCHHBIM B apKy — 2 INT., MIKa(-BUTPUHA CTEKIISTHHBIA — 2 IIT., CTEIUIAX TPYOUAThIi C JEPEBSIHHBIMU
MTOJIKaMH — 2 TIT., pabouwii cTox st mHBaINA0B 1 i ¢ OB3 — 2 mt., cron CU-1 pabounii 11st ”HBATHAIOB-KOJISCOYHUKOB —
1 1IT., KOMOBIOTEP— 2 IIT., HAYIIHUKA — 2 MIT., YCTPOWCTBO «[ OBOpsiias KHUray» (TUdiomieep) — 2 mIT., BUACOYBEIHIUTEIb
— 2 WT., paguokiacc — 1 IIT., MOPTATUBHBIA TAKTHJILHBIA MUCILICH - | INT., CKAaHMPYIOIIAas YMTAIOINAs MamiuHa - 1 T,
ckanep — 1 wT., BeO-kamepa — 1 IIT., BEIXOJ] B MHTCPHET, BHYTPHBY30BCKAsT KOMITBIOTEPHAS CETh, TOCTYI B AJICKTPOHHYIO
nH(pOPMAIIMOHHO-00Pa30BATENBHYIO CPEY.

12. CpexncrBa ajganTauMy NpenogaBaHusi JUCHUIVIMHBI K INOTPEOHOCTAM O0Yy4YalOIIMXCSl HWHBAJMIOB W JHUIL C
OrpPaHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI

ITpn HeoOxoaMMOCTH B 00pa30BaTEIbHOM IPOIECCEe NMPUMEHSIOTCS CIEIYIOUIME METOJIbl M TEXHOJOTHH, OOJeryaroye
BOCIpUSITHE MHPOPMAIMU 00YYaIOIMMUCS WHBAJIMAMH H JIIIAMHU C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBbSL:

- CO3/laHHe TEKCTOBOW BEPCHU JIFOOOTO HETEKCTOBOTO KOHTEHTA ISl €r0 BO3MOXKHOTO IPEoOpa3oBaHUs B albTCPHATHBHEIC
(bopMBI, yI0OHBIE ISl pa3IMuHBIX NOJIB30BATEIIEH;

- CO3JaHME KOHTEHTA, KOTOPHIH MOKHO IIPEACTaBHTh B pa3IMUHBIX BHAaX O3 MOTEPH MAAHHBIX WIN CTPYKTYPBHI,
MIPEAYCMOTPETh BO3MOXKHOCTh MacHITaOMpOBaHMA TEeKCTa W HM300paXeHHH Oe3 MoTepH KadecTBa, MPELyCMOTPEThH
JOCTYITHOCTb yTIPABJICHHUSsI KOHTCHTOM C KIIaBHAaTypPHl;

- CO3ZIaHHE BO3MOKHOCTEH JJisi 00y4YaroIuXcsi BOCIPUHMMATh OJHY M Ty e HH(GOpPMALWIO U3 Pa3HbIX HCTOYHHKOB -
HampuMmep, Tak, YTOObl JHIa C HapyIICHMAMH CIyXa IOIydaad HWHQOPMAIMIO BU3YalbHO, C HAapYIICHHSIMH 3pCHHS -
ayAnalbHo;

- IpUMEHEHHE TPOrPaMMHBIX CPEICTB, 00ECHEYMBAIOUIMX BO3MOXKHOCTh OCBOCHUSI HABBIKOB W YMEHHH, (OPMHUPYEMBIX
JUCHUIUIMHON, 3a CYET albTEpHATHBHBIX CIOCOOOB, B TOM YHCIIE€ BHUPTYalIbHBIX JIAOOPATOPHA M CHMYJISIIHOHHBIX
TEXHOJIOTHI;

- IPUMEHEHHE JIMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI IS epeaadn HHGOpMaluK, OpraHu3aliy pa3inuHbX GopM
MHTEPaKTUBHOI KOHTAKTHOW paboOTHl 00ydaromierocs ¢ mpernojaBaTelieM, B TOM 4YHClie BEOMHAPOB, KOTOPBIE MOTYT OBITH
WCTIONIB30BAHBl  JUI TIPOBEIEHHS BHPTYAJIbHBIX JIEKIMH C BO3MOXHOCTHIO B3aWMOAEHCTBUS BCEX YYAaCTHHUKOB
JMCTAHIIMOHHOTO OOYYeHHs, NPOBEACHHS CEMHHApOB, BBICTYIUICHHS C JOKIAZaMH M 3aIIUTHI BBINOJHEHHBIX pPadoT,
MIPOBEJICHUS TPEHUHT OB, OPTaHU3AINH KOJUICKTUBHON paboThI;

- IPUMEHEHHE TUCTAHIIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJOTHUH UId OpraHu3anmuud (GopM TEKYIIero M IPOMEXYTOYHOTO
KOHTPOJIS;

- YBEJIWYEHHE MPOJOIKHUTEIBHOCTH CHaud OOYYarOIIMMCS HHBAJIMJIOM HIM JHIIOM C OTPAaHMYEHHBIMH BO3MOYKHOCTSAMH
3710pOBbsI (HOPM MPOMEKYTOUHOI aTTeCTAI[MH MO OTHOILICHHIO K YCTAaHOBJICHHOM MPOJOIIKHUTENBHOCTH HX CIAUH:

- IPOJIOJDKUTENBFHOCTH ClIauy 3a4€Ta WIK 9K3aMeHa, TPOBOAMMOTrO B ITMCEMEHHOH (opmMe, - He Oornee ueMm Ha 90 MUHYT;

- IPOJIOJKHUTEIBHOCTH MTOITOTOBKH 00YJaomIerocs K OTBETY Ha 3a4€Te WM dK3aMeHe, IIPOBOANMOM B YCTHOU (opme, - HE
6omee uem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aroerocs py 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MUHYT.

[Iporpamma cocraBnena B coorBercTBuu ¢ TpeboBanusmMu ®PI'OC BO n yueOHbIM 1utanom mo HampasieHuoo 15.03.06
«MexaTpoHHKa 1 pOOOTOTEXHHUKAY U TIPOPUITIO TIOATOTOBKH "DU3nUecKrue OCHOBBI MEXAaTPOHUKHU B POOOTOTEXHUKH' .
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1. CooTBeTcTBHE KOMIIETEHIIHIl INIAHUPYEMbIM pe3yJibTaTaM 00yUYeHHs M0 TUCHUIIINHE (MOIYJII0)

Kon u nanmenoBanme | MHIMKATOPBI poctrkenusi | OneHOYHBbIE CPEICTBA TEKYIIero KOHTPOJISI H
KOMIeTeHIINN KOMIeTeHIuii s JAaHHOH | MPOMEKYTOYHO aTTecTalHu
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
MIPOTPaMMBI yIIPaBICHUS

CHCTeM U IHM(POBEIX IPOrPaMMHBIX
METOJIOB pacdyeTa W IPOCKTHPOBAHUS
OTAENBHBIX YCTPOWCTB MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM, OCHOBBI
pa3paboTky IH(GPOBEIX AITOPUTMOB U
porpaMm YIpaBJICHUS
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 AITOPUTMOB 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

MIPOEKTUPOBAHMS MH()OPMALIMOHHBIX CUCTEM
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 TPOEKTHPOBAHMSA HHGOPMAIIMOHHBIX
CHCTEM

YcTHBI onpoc o TeMam

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

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

POOOTOTEXHUIECKHUX poboToTexHHYecKHX cHcTeM, OCHOBHI | Tema 6. IlpoektupoBanme (akrorpadmaeckux
CUCTEM pa3paboTku IMGPOBBIX aNrOPUTMOB M | 0a3 JaHHBIX
HporpaMM ynpaeienust | Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METOBI
POOOTOTEXHUUECKHX CUCTEM aHaiM3a M TPOEKTHPOBaHHS HMH(GOPMAIMOHHBIX

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 TUIIOBOE
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 METOJIBI
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-
KOHCTPYKTOPCKHX
paborax, MIPOBOAUTH
TEOPETHYECKHE

HayYHO-HMCCIIEIOBATEIIECKUX 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 NMPUMEHSITh 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
MOJyYeHHs] MaTeMaTHYECKHX MOJeiel
MPOLIECCOB ¥ OOBEKTOB MEXaTPOHUKH U
POOOTOTEXHUKH

MIPOCKTUPOBaHNE NH(YOPMALTMOHHBIX 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

VYcTHBII ONPOC 10 TEMaM

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()OPMAMOHHBIX 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. OOecrieueHre COBMECTHOIO JOCTyHa 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
HMPOEKTUPOBAaHUE 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
aHanM3a M TPOEKTHPOBAHMS HH(POPMALMOHHBIX
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) (xopomuo) (Y10B/1€TBOPUTEJIBHHO) YPOBHSA
(86-100 6a.1;10B) (71-85 6amnoB) (56-70 6a10B) (Hey10BJIETBOPUTEIb
HO)
(0-55 6asnoB)
OIIK-11 | 3HaeT OCHOBHBIE CIIOCOOBI | 3HAE€T OCHOBHBIE 3HaeT OCHOBHBIE He 3HaeT ocHOBHBIE

pa3paboTKu u
MIPUMCHCHUS
WHPOPMALMOHHBIX CHCTEM
1 UG POBBIX
MIPOTPaMMHBIX METOJIOB
pacueTa u
MIPOCKTHPOBAHUS
OT/EJIbHBIX YCTPOICTB
MEXaTPOHHBIX 1

CII0COOBI Pa3pabOTKH U
MIPUMCHCHHUS
HH(OPMAITMOHHBIX
CUCTEM M IU(POBBIX
MIPOTPaMMHBIX METOJIOB
pacueTa u
MIPOCKTHUPOBAHUS
OT/IENIbHBIX YCTPOICTB
MEXaTPOHHBIX 1

CIIOCcOOBI Pa3pabOTKH U
MIPUMCHCHHUS
HH(OPMATMOHHBIX
CUCTEM H IU(POBBIX
MIPOTPaMMHEIX METOJIOB
pacueTa u
MPOSKTHPOBAHUS
OT/ICNIbHBIX YCTPOMCTB
MEXaTPOHHBIX 1

CIOCOOBI Pa3pabOTKH U
MIPUMCHCHHUS
HH(OPMAITMOHHBIX
CUCTEM M ITU(PPOBBIX
MIPOTPaMMHEIX METOJIOB
pacueTa u
MPOEKTHUPOBAHUS
OT/ICNIbHBIX YCTPOMCTB
MEXaTPOHHBIX U




POOOTOTEXHUYECKHUX
CHCTEM, OCHOBBI
pa3paboTKH IUPPOBIX
AJITOPUTMOB U ITPOTPaMM
yIpaBICHUS
POOOTOTEXHUYIECKHUX
cUCTEM

POOOTOTEXHUYECKHUX
CHCTEM, OCHOBBI
pa3paboTKH ITUPPOBHIX
QIITOPUTMOB U MPOTPaMM
YIpaBICHUS
POOOTOTEXHUYIECKHUX
cucreM. Jlomyckaer
HE3HAYHUTENIbHBIC OLIHOKH
[IPU OTBETE HA BOMPOC
WK PEIICHUH
MOCTaBIICHHOI 3a1a4unt

POOOTOTEXHUYECKHUX
CHCTEM, OCHOBBI
pa3paboTKH ITUPPOBHIX
AITOPUTMOB U MPOTPaMM
yIPaBICHUS
POOOTOTEXHUYECCKHUX
cucreM. [lomyckaer
THUIUYHBIE OIIUOKHU TpH
OTBETE Ha BONPOC HIIH
PpELICHUH MOCTaBICHHO
3a7a4n

POOOTOTEXHUIECKHUX
CHCTEM, OCHOBBI
pa3paboTKH TUPPOBHIX
AITOPUTMOB U
MPOrpamM yIpaBJICHUsI
POOOTOTEXHUYECCKHUX
CHCTEM

YMeer npuMeHATh
OCHOBHBIE CIIOCOOBI
pa3paboTKu U
MIPUMEHEHHS
UH(OPMALMOHHBIX CHCTEM
1 1 poBBIX
HPOrPaMMHBIX METO/IOB
pacyera u
MIPOCKTUPOBAHUS
OTHACNIBHBIX YCTPOMCTB
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX
CUCTEM, OCHOBBI
pa3paboTku HUPPOBHIX
aNTOPUTMOB M IPOTPaMM

YMeer npUMeHATh
OCHOBHBIE CTIOCOOBI
pa3paboTKu U
MIPUMEHEHUS
HHPOPMAINOHHBIX
CHCTEM M II(PPOBBIX
MIPOTPaMMHBIX METO/IOB
pacuera u
MIPOCKTUPOBAHUS
OTAENBHBIX YCTPONUCTB
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHCTEM, OCHOBBI
pa3paboTku HUpPOBHIX
JITOPUTMOB U IIPOTPAMM

‘YMeer npUMeHATh
OCHOBHBIE CIIOCOOBI
pa3paboTKu 1
MIPUMEHEHHUS
HHPOPMAITNOHHBIX
CHCTEM M II(PPOBBIX
MIPOTPaMMHBIX METOJIOB
pacyera u
NPOEKTHPOBAHHS
OTAEBHBIX YCTPOWUCTB
MEXaTpPOHHBIX U
POOOTOTEXHUUECKUX
CHCTEM, OCHOBBI
pa3paboTku HUpPOBHIX
JITOPUTMOB U IIPOTPAMM

He ymeer npumeHsTh
OCHOBHBIE CIIOCOOBI
pa3paboTku u
NPUMEHEHHUS
HH(POPMAITMOHHBIX
CHCTEM U IU(PPOBBIX
MIPOTPaMMHBIX METO/IOB
pacuera u
NPOEKTHPOBAHUS
OTAEJBHBIX YCTPOWUCTB
MEXaTPOHHBIX U
POOOTOTEXHUUECKIX
CHCTEM, OCHOBBI
pa3paboTku nuppPOBHIX
ITOPUTMOB U

YIpaBJICHUS YOpaBJICHUS yIIpaBICHUS MPOTpaMM YTIPABIICHHUS
POOOTOTEXHUUECKHUX POOOTOTEXHUUECKHX POOOTOTEXHUUECKHX POOOTOTEXHUYECKIX
CHUCTEM cucreM. Jlonmyckaet cucreM. Jlonyckaet cUcTeM

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

IIpH OTBETE Ha BOIIPOC OTBETE Ha BOIIPOC FITH

WIH PEIICHUU peIIeHIH OCTaBICHHON

NIOCTaBJICHHOU 3aJa4ul 3a1a4u
Bnageer ocHOBHBIMU Brangeet OCHOBHBIME | Brmameet ocHOBHEIME | He BJIaJceT
HaBBIKaMU pa3pabOTKA U HaBBIKAMH Pa3pa0OTKH W | HaBBIKAMH Pa3pa0OTKU U | OCHOBHBIMH HaBBIKAMHU
IIPUMEHEHHUS MIPUMEHEHNUS MPUMEHEHUS pa3paboTku u
MH()OPMALIMOHHBIX CUCTEM | MH(OPMAIIOHHBIX UH()OPMALMOHHBIX MIPUMEHEHHUS
1 IH(POBBIX CHCTeM W UUQPPOBBIX | CHCTeM ¥ [OUQPOBHIX | HHOOPMAIMOHHBIX
MPOTPAMMHBIX METOJIOB MPOTPAaMMHEIX ~METOAOB | IPOTPAMMHBIX METOJIOB | CHCTeM U HH(POBBIX
pacdera u pacueta U | pacdera U | IPOTPaMMHBIX METOJIOB
MPOEKTUPOBAHUS HPOEKTHPOBAHHMS NPOEKTHPOBAHHUS pacuera u
OTIEJbHBIX YCTPOICTB OTAEIbHBIX YCTPOMCTB | OTHENBHBIX  YCTPOMCTB | IPOEKTUPOBAHUS
MEXaTPOHHBIX H MEXaTPOHHBIX U | MEXaTPOHHBIX U | OTHENBHBIX YCTPOHCTB
POOOTOTEXHUYECKIX POOOTOTEXHUUECKHUX POOOTOTEXHUUECKHUX MEXaTPOHHBIX u
CHUCTEM, OCHOBBI CHCTEM, OCHOBBI | CHCTEM, OCHOBBI | POOOTOTEXHHYECKHX
pa3paboTku UGPOBHIX pa3paboTku  U(GPOBBIX | pa3pabOTKK UGPOBBIX | CUCTEM, OCHOBBI
aJIrOPUTMOB U MPOrpaMM AITOPUTMOB U TIPOTPaMM | aJTOPUTMOB U IPOTpaMM | pa3paboTKH ITUPPOBBIX
YIpaBJICHUSL yIpaBJICHUs yIpaBJICHU AITOPUTMOB u
POOOTOTEXHUYECKUX POOOTOTEXHUUECKHUX POOOTOTEXHUUECKHUX MpOTrpamMM YIpPaBJICHUS
CUCTEM CUCTEM. Honyckaer | cucrtem. Jomyckaer | poOOTOTEXHHUYECKUX

HE3HAYNTEIBHBIE OITHOKHI TUIIMYHBIE OIINOKH pu CHUCTEM

IpU OTBETE Ha BOMPOC | OTBETE HA BOMPOC WU

WIH pELIeHNH | pelIeHUH ITOCTaBJICHHON

TIOCTABJICHHOH 3a1a4u 3aa9n

T1K-3 3HaeT OCHOBHBIE METOIbI 3HaeT OCHOBHBIE METOALI | 3HAET OCHOBHBEIE METOABI | He 3HaeT OCHOBHEBIE
MIPOBEJCHUS HAYYHO- IIPOBECHUS HAYYHO- MIPOBECHUS HAYYHO- METO/ABl  INPOBEICHUS
HCCIIeI0BATEIbCKUX HCCIIEI0BATEIbCKUX HCCIIeI0BATEIbCKUX Hay4HO-
paboT, MPOEKTUPOBAHUS pabor, mpoeKTUpoBaHUs | pabOT, MPOEKTUPOBAHMS | MUCCIIEIOBATEIbCKUX
“H(GOPMAITMOHHBIX HH(OPMAITMOHHBIX HH(OPMAITMOHHBIX pabor,

CHCTEM, TEOPETHIECKHIX CHCTEM, TEOPETHIECCKIX CHCTEM, TEOPETHICCKUX | MPOCKTUPOBAHUS
HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U HCCIIeIOBAaHUN U WH(POPMAIIMOHHBIX
9KCIEPUMEHTOB C JKCHEPUMEHTOB C SKCHEPUMEHTOB C CHCTEM,
UCIIOIb30BAaHUEM UCIIOJIb30BAHHEM HCIIOJIb30BAaHHEM TEOPETHYECKUX
CTaHJAPTHBIX CTaHIAPTHBIX CTaHIAPTHBIX HCCIICIOBAHHUN u




IIPOrPaMMHBIX CPEACTB C
LEJIBIO MOTYYEeHHUs

MaTeMaTHYEeCKUX MOJeIIeH

MIPOIIECCOB U OOBEKTOB
MEXaTPOHHUKH H
POOOTOTEXHUKHU

MIPOrPAMMHBIX CPEJICTB C
LEJIBIO TIOJTYYCHUS
MaTeMaTHIECKUX
MoOZeJed POLECCOB U
00BEKTOB MEXaTPOHUKH H
POOOTOTEXHHUKH.
Homyckaer
HE3HAYNTEIbHBIE OMIHOKH
IIpU OTBETE HA BOIIPOC
WIH PEUICHUU
TIOCTABJICHHOH 3a7a4u

MIPOTrPaMMHBIX CPEACTB C
LEJIBIO MTOTY4YEHHS
MaTEeMaTHIECKHX
MoOZeJed MPOLECCOB U
00BEKTOB MEXaTPOHUKU
U POOOTOTEXHUKH.
Jonyckaer TUIIMYHbIC
OmMOKY TIPX OTBETE Ha
BOIIPOC MJIN PEIICHUHN
TIOCTABJICHHOH 3a71a4u

IKCIIEPUMEHTOB c
HCIIOJIb30BAHHEM
CTaH/IAPTHBIX
MPOTPaMMHBIX CPEACTB
C LENbI0 MOJYYCHUs
MaTeMaTHYECKUX
MoJiesiell MPOLECCOB |
00BEKTOB
MEXaTPOHUKH u
pOOOTOTEXHUKHU

YMeer npuMeHATh
OCHOBHBIE METO/IBI
MIPOBEICHUS HAyYHO-
UCCIIEI0BATEIbCKUX
paboT, IPOEKTHPOBAHUSA
MH()OPMALTMOHHBIX
CHCTEM, TEOPETHUCCKUX
UCCJIEIOBaHUM ¢
HCTIOJIB30BaHHEM
CTaH/IapTHBIX
MPOTPAaMMHBIX CPE/ICTB C
LETBI0 MOTYICHHS

MaTeMaTU4YeCKUX MOJIeIeH

MPOIIECCOB U 0OBEKTOB
MEXaTPOHHKHU H
POOOTOTEXHUKH

YMeer npUMeHATh
OCHOBHEIE METOJIBI
MIPOBECHUS HAYYHO-
HCCIIeI0BATEIbCKUX
paboT, IPOCKTUPOBAHUS
WHPOPMAINOHHBIX
CHCTEM, TEOPETHICCKIX
HCCIIEI0BaHUi ¢
HCTIOJIb30BaHUEM
CTaHIAPTHBIX
MIPOTPaAMMHBIX CPEJICTB C
LEJTBI0 TIOTYYICHHUS
MAaTEMATHYCCKUX
MOJIeJIei MpoUEeccoB U
00BEKTOB MEXaTPOHUKH H
PpOOOTOTEXHHKH.
Homyckaer
HE3HAYUTEIILHBIC OIINOKU
IIpU OTBETE Ha BOIIPOC
WIH PEIICHUU
ITOCTaBJICHHOW 3a1a4H

‘YMeer npUMeHATh
OCHOBHBIE METO/IBI
MIPOBECHUS HAYYHO-
HCCIIeIOBATEIbCKUX
paboT, MPOESKTUPOBAHHUS
nH(pOpPManMOHHBIX
CHCTEM, TEOPETHUECKUX
UCCJIEJOBAHUM C
UCTIOJIB30BaHHEM
CTaH/IapTHBIX
MIPOTPaMMHBIX CPEACTB €
LEIBIO TTOYICHHS
MAaTeMaTHYCCKUX
MOJENIEeN MPOIIECCOB U
00BEKTOB MEXaTPOHUKHU
1 pOOOTOTEXHUKH.
Jonyckaet TUNU4HbBIE
OLIMOKH IIPU OTBETE Ha
BOIIPOC UJIK PCUICHUUN
TIOCTABJICHHOH 3aa4u

He ymeer npumeHsartsb
OCHOBHEIC METOJBI
NPOBEICHUS  HAYYHO-
UCCIICIOBATEIHCKUX
pabor,
MIPOEKTHPOBAHUS
WH(POPMAITHOHHBIX
CHCTEM,
TEOPETUYECKUX
HUCCIEI0BaHUI c
HCTIOJIb30BaHUEM
CTaHIApPTHBIX
MIPOrpaMMHBIX CPEICTB
C LEIbI0 IIOJYYEHUS
MaTeMaTHIEeCKUX
MoJienell IMPOIEecCOB U
00BEKTOB
MEXAaTPOHUKU 158
POOOTOTEXHUKU

Brnaneer HaBbikamu
MPUMEHEHHUST OCHOBHBIX
METOOB IPOBECHHUS
HAy9IHO-
HCCIIEIOBATEIBCKHX
paboT, MPOESKTUPOBAHUS
HHPOPMAIUOHHBIX
CHCTEM, TEOPETHUCCKIX
HCCIIEIOBAHUM C
HCII0JIb30BaHUEM
CTaHJIapTHI)IX
MPOTPAMMHBIX CPEJIICTB C
LEINBI0 TIOTYYCHUS

MaTEMaTU4YCCKUX MOHCJ’[Cﬁ

MPOIIECCOB B 0OBEKTOB
MEXAaTPOHUKU U
POOOTOTEXHUKH

Bnageer
MIPUMEHECHHUS
METOJIOB
HAYJIHO-
UCCIIEIOBATEbCKUX
paboTr, MPOEKTHPOBAHUS
HHPOPMAINOHHBIX
CHCTEM, TEOPETUICCKUX
HUCCIIEI0BaHUMN [¢
UCIIOJIb30BaHHEM
CTaHJAAPTHBIX
MIPOTPAaMMHEIX CPEICTB C
LIEJBIO IOy YCHHS
MaTeMaTUICCKUX
MOJIeJIeil MpOIIECCOB U
00BEKTOB MEXATPOHUKH H
POOOTOTEXHHKH.
Homyckaet
HE3HAYUTCIIBHBIC OH_II/I6KI/I
pH OTBETE Ha BOIPOC
HIIN pPEeUHICHNN
[TOCTaBJICHHOW 3aa4u

HaBbIKaAMU
OCHOBHBIX
MMpOBEACHU

Brnaneer HaBBIKAMU
MPUMEHEHUS OCHOBHBIX
METOJIOB MIPOBEACHUS
HAYJIHO-
HCCIIEI0BATEIBCKUX
paboT, MPOEKTUPOBAHUS
HH(POPMAIMOHHBIX
CHCTEM, TECOPETHICCKUX
HUCCIIEI0BaHUI c
HCITOJIb30BaHHEM
CTaHJIapPTHBIX
MPOTPAMMHBIX CPEICTB C
LEIbI0 MOJTYyYCHUS
MaTeMaTHYEeCKUX
MOJIeJIel TMPOIECCOB U
O00BEKTOB MeEXaTPOHHUKH
u POOOTOTEXHUKH.
JomyckaeT — THUIHYHEBIC
ommOKH TpU OTBETE Ha
BONIPOC WJIM PEIICHUU
MOCTAaBJICHHOM 3a71aun

He Bnageer HaBBIKaMH
MIPUMEHEHHST OCHOBHBIX
METOJIOB  NPOBEACHUS
HAYJIHO-
HCCIIeIOBATENbCKUX
pabor,
MIPOEKTHPOBAHUS
HH(POPMAIIMOHHBIX
CHCTEM,
TEOPETUYECKUX
HCCIIeTI0BaHUM c
HCIOJIb30BaHUEM
CTaHIapTHBIX
MPOTPAMMHEIX CpEJICTB
C IEIbI0 IOIyYCHUS
MATEMATUYCCKUX
MoOJeNiel TPOLEeCCOB U
00BEKTOB
MeX&TpOHI/IKI/I nu
POOOTOTEXHUKH

3. Pacnipenesienne oneHoK 3a (popMbI TeKylIero KOHTPOJIS U MPOMEXKYTOYHYI0 ATTECTALNIO

3 cemectp:

Texkymnii KOHTPOJIb:
JlaGoparopHble paGOTHI IO TEMaM
Tema 1. TeopeTnudeckie OCHOBbI IIPOSKTUPOBAHMUST HHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeTo10JIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HH()OPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHUYECKOE U TUITOBOE MPOCKTUPOBAHKUE HH(POPMAITMOHHBIX CUCTEM

Tema 4. CTpyKTYpHBIC METOBI aHAIHM3a U MPOCKTUPOBAHKS HHPOPMAIMOHHBIX CUCTEM
MaxkcumanbHoe KoarndecTBo 0amioB mo BPC - 20.




VYCTHBIH onpoc 1o TeMam

Tema 1. Teopernueckre OCHOBBI IPOESKTHPOBAHUST MHOOPMALMOHHBIX CUCTEM

Tema 2. MeTo0mornaeckrue OCHOBBI TPOSKTUPOBAHUS HH(POPMAIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE ¥ THITOBOE NTPOEKTUPOBAHNE NH()OPMALIMOHHBIX CHCTEM

Tema 4. CTpyKTypHbIE METO/IbI aHAJIN3A U IPOSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

MaxkcumainbHoe konnyectBo 6amios o bPC - 10.

Pedepar o Temam

Tema 1. TeopeTnueckrie OCHOBBI IPOSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeTo00rH4ecKrie OCHOBBI TPOEKTUPOBAHUS HHPOPMAIMOHHBIX CHCTEM
Tema 3. KaHoHMUYeCKO€ M THIIOBOE NPOSKTUPOBAaHNE HHYOPMALMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIC METOZBI aHAIH3a U IIPOSKTHPOBAHHU HHPOPMAIMOHHBIX CHCTEM
MakcumanbHoe KomrdectBo 6amioB o BPC - 20.

Hroro 20+10+20= 50 6amnoB

IIpome:kyTouHasi aTTecTamusa - 3a4deT - 50 6aymioB.

[IpoMexxyTodHast arTecTalyisl MPOBOMUTCA TIOCIE 3aBEPUICHUS W3YYCHHS IUCIMIUIMHBI WIM €€ dYacTd B (dopme,
ompenensieMol y4eOHBIM IUTAaHOM O0pa30BATENBHON NPOTPaMMBI C IIETBI0 OLEHUTH pPaboOTy OOydaromerocs, CTEIeHb
YCBOCHHS TEOPETUUECKUX 3HAHUH, YPOBEHb CHOPMUPOBAHHOCTH KOMIICTCHITHHA.

[IpemomaBatenb, MPUHUMAOIIUI 3a4eT OOCCIICUUBACT CIIydaliHOE pacIpe/eiCHUE BapUAHTOB 3a4CTHBIX 3aJaHUA MEKIY
00yJaromuMHUCs C TOMOIIBI0 OWIETOB W/WIM C TPUMCHEHHEM KOMIIBIOTEPHBIX TEXHOIIOTHI; BIIpaBe 3a/1aBaTh
oOyuaromeMycs JONOTHUTEIBHBIC BOTIPOCH U TaBaTh JOMOIHUTENBHEIC 3aJaHHs IOMUMO TeX, KOTOPBIE YKa3aHBI B Oniere.
3adeT mpoBoAUTCA MO OuieraM. B kakaoM Ouiere oleHOYHbIE CPEICTBA OJHOTO BUIA: YCTHBIM MM MUChMEHHBIA OTBET Ha
BOIIPOC.

YCTHBIN WM MMChMEHHBIN 0TBET — 50 6aUIoB.

Hroro 50 6amios.

OO0111ee KOIMYECTBO OAJIIOB 10 AUCIMIIMHE 3a TEKYIIUHA KOHTPOJIb M IPOMEKYTOUHYIO aTtTectaruo: 50+50=100 6ayios.
CooTBeTcTBHE OAIIOB U OIIEHOK:

Jnst 3auera:
56-100 — 3auTeno
0-55 — me 3auTeHO

4 cemecTp:

Texkylmuii KOHTPOJIb!

JlabopaTopHbie pabOTHI IO TEMaM

Tema 6. [IpoekTupoBanue hakrorpaduyeckux 6a3 TaHHBIX

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METOIBI AHATN3A M TPOSKTUPOBAHUS HHPOPMAMOHHBIX CUCTEM
MaxkcumansHOe KomdectBo Oamios mo BPC - 20.

YeTHBIN 01IpoC 110 TEMaM

Tema 6. [IpoexTrpoBanue hakrorpadpuaeckux 6a3 JaHHBIX

Tema 7. OOBEKTHO-OPUEHTHPOBAHHBIC METOJIBI AHAIN3A M MTPOCKTHPOBAHUS HH)OPMAIIOHHBIX CHCTEM
Tema 8. ObecnieueHre COBMECTHOTO JIOCTYIIA K 0a3aM JaHHBIX H IPOTpaMMaM

MakcumanbHoe KoauaectBo 0amios o bPC - 10.

Pedepar no Temam

Tema 1. TeopeTuueckre OCHOBBI IPOEKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeT010I0rHUeCKHUE OCHOBBI MPOSKTUPOBAHUSI HHPOPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE U TUIIOBOE MPOSKTUPOBAHUE UH(POPMAIIMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIE METOABI aHAIHU3A U IPOEKTUPOBAHMS HHPOPMAITHOHHBIX CHCTEM
MakcumansHoe KoauaecTBo 0amros o BPC - 20.

Hroro 20+10+20= 50 Gamios

IIpomeskyTouHnasi arTectanmus - dk3aMeH - 50 GaywToB.

HpOMe)KyTO‘{HaSI arTecTanrd IMPOBOAUTCA TIIOCJIC 3aBCPUHICHUA HU3YUCHHUA JUCHUILIMHBI WX €€ 4YacTu B (popMe,
onpeneNnsseMoll yaeOHBIM TUTAHOM O00pa30BaTENIbHON MPOrpaMMBI C IIENBI0 OLEHUTh paboTy OOydaromierocs, CTeneHb
YCBOCHHS TEOPETUYCCKUX 3HAHU, YPOBEHb CPOPMUPOBAHHOCTH KOMIICTCHITHH.

[IpenonaBaTens, NPUHAMAIOMIMN 3K3aMCH, OOCCIICYMBAET CIy4yailHOC paclpelesicHUe BapUAHTOB 3aaHUU MEXKIY
00ydJaromuMHuCs C TOMOINBI0 OWIETOB W/WIM C TPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHI; BIIpaBe 3a/JaBaTh
oOygaromeMycs JONOTHUTENbHBIC BOIPOCH M 1aBaTh JOMOJHHUTENBHBIC 3aJaHNs IOMHUMO TeX, KOTOPBIE YKa3aHBI B OHIIETE.
OK3aMeH MPOBOIUTCA 10 OmieTaM. B kaxmom Oniere olleHOYHBIE CPEACTBA OHOTO BHIA: YCTHBIM U MHICEMEHHBIH OTBET
Ha BOIIPOC.

Y CTHBIH WK THCEMEHHEBIH 0TBeT — 50 0asIoB.



Hroro 50 6amwios.

Ob1m1ee KonrIecTBO OAJIIOB 110 AUCIUITDIMHE 32 TEKYIIHA KOHTPOJIb U IPOMEXYTOUHYI0 artecTanuio: 50+50=100 6ammos.
CooTBeTcTBHE OAJUIOB U OIIEHOK:
Jns sx3amena:

86-100 — orytaHO

71-85 — xopormro

56-70 — ymoBIIe TBOPUTEIHHO
0-55 — HEeyIOBIETBOPUTEIIHEHO

4. OueHovYHbIE CPECTBA, MOPSIAOK MX MPUMEHEHHsI U KPUTEPHUH OLleHMBAHUSI

4.1. OneHoOYHBIE CPEACTBA TEKYIEro KOHTPOJIs

4.1.1. JIaGopaTopHbIe padoThI

3 cemectp

Tema 1. TeopeTnueckrie OCHOBBI IPOSKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTo0morndeckie OCHOBBI TPOSKTUPOBAHUS HHPOPMAIMOHHBIX CHCTEM
Tema 3. KaHoHHYECKOE ¥ THITOBOE NTPOEKTHPOBaHNE HHPOPMAMOHHBIX CHCTEM

Tema 4. CTpyKTypHbIE METOIBI aHAJIN3a U IPOCKTHPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
4 cemecTp

Tema 6. [IpoektipoBanue Gakrorpapuyeckux 06a3 JaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METOIBI AHAJIN3A U TIPOSKTHPOBAHNS HHPOPMAIIMOHHBIX CHCTEM

4.1.1.1. Ilopsigok MpoBeIeHHSI.

B aynuropuu, oCHaméHHOW COOTBETCTBYIOIIMM OOOPYIOBAaHHEM, OOYYAOIIHECS MPOBOJST yYCOHBIC IKCICPHUMEHTHI U
TPEHUPYIOTCSI B NPUMEHEHUH INPaKTHKO-OPUEHTUPOBAHHBIX TeXHOJOIMH. OICHHMBAIOTCS 3HaHME MaTepHaja M yMEHHE
MIPUMEHSTPH €ro Ha IPaKTHKEe, YMCHHS U HaBBIKH 110 paboTe ¢ 000pyIOBaHHEM B COOTBETCTBYIOMICH MPeIMETHOM 00IacTu.
JlabopaTopHbIe pabOTHl TO AUCHUIUTHHE «TEeXHOJOTHS HM3TOTOBJICHUS aBTOPCKON KYKIBD) MPOBOIATCS IpENoiaBaTeIeM
COMTacHO Pa3pabOTaHHOMY W YTBEpXkJCHHOMY Ha Kadenpe paboueit mporpamme. Kaxnmas mpabopaTropHO-TpakTHYECKas
pa60Ta BBIITOJIHACTCA I10 onpe/:[eﬂeHHoﬁ TEME MMPOTrpaMMBbl B COOTBETCTBUU C 3aJaHUECM.

Ilepen BBIMOMHEHHEM KaXI0M pabOTHl CTYAEHTHI-OaKalaBpbl JOJDKHBI HPOpaboTaTh COOTBETCTBYIONIIMI MaTepHal,
HCTIONB3Ys KOHCIIEKTHl TEOPETHUSCKUX 3aHATHHA, TIEPHOANUYCCKIE H3JaHHs, yIeOHO-METOAMIECKIE IOCOOUS U yUeOHUKH

Ha xakjoM 3aHSTHH CTYACHTHI BHIITOTHIIOT pabOTy B COOTBETCTBHUH C €€ COJIEPKAHUEM H METOIMICCKIMHA YKa3aHUSIMHU.

ITo okOHYaHUH 3aHSTHI CTYIEHTHI OQOPMIISIOT OTYET 0 KaXKJ0i paboTe, codiroaast ciieayouyto Gopmy:

HaumenoBaHue TeMbl;

Lenp paboTsr;

3amaHue U coiep)KaHue BHITTOTHEHHOH padoTEHI,

[TucerMeHHBIE OTBETH Ha KOHTPOJBHBIE BOIIPOCHI.

BrIBOIBI IO TIpOIETaHHON paboTe.

CHI/ICOK HCIIOJIb30BAHHBIX UCTOYHHKOB.

4.1.1.2. Kputepuu olleHUBaHUS

17-20 6an10B cTaBUTCS, €CJIU 00YIAIOLIHIACS:

O0opynoBaHHe U METO/IbI HCIIOJIB30BAJ MPABWILHO. [IposiBIIeHa MPEBOCXO/IHAs TeOpeTHUecKas MoArotoBka. Heo0xomumele
HABBIKH U YMEHHS MTOJTHOCTBIO OCBOCHBL. Pe3ynbraT mabopaTopHOi pabOTHI MOJHOCTHIO COOTBETCTBYET €€ IETISIM.

14-16 6a1J10B CTABUTCSI, €CJIU O0yUAIOIIHTACS:

OOopyzoBaHHE W METOJbl KCIOJB30BAl B OCHOBHOM MpaBWiibHO. [IposiBiieHa Xopolias TeopeTHuYecKas IOJIrOTOBKA.
HeobxomrMble HaBBIKM ¥ YMEHHSI B OCHOBHOM OCBOCHBI. Pe3ynbTar mabopaTtopHoil paboThl B OCHOBHOM COOTBETCTBYET €€
LEJISIM.

11-15 6anJ10B CTABUTCSI, €CJIU O0yUAIOIIHIiCS:

OO0opynoBaHHEe W METOIBI YACTHYHO HCIOJB30BaN MpPaBWIBHO. [IposiBieHa YIOBICTBOPUTENBHAS TEOPETHUCCKAS
noaroroBka. HeoOXomuMble HaBBIKM W YMEHHSI YaCTUYHO OCBOCHBI. Pe3ymbrar nabopaTopHOi pabOThl YacTHYHO
COOTBETCTBYET €€ IEJISIM.

0--10 6a;sI0B cTaBUTCS, €CJIM 00yYaIOUIUTics:

OO0opynoBaHHe W METOABI UCIOJNB30BAN HEMPAaBUWIBHO. [IposiBIcHa HEYTOBICTBOPHUTEIBEHAS TEOPETHUUECKAsT MOITOTOBKA.
Heo0xonuMble HABBIKK M YMEHUS HE OCBOCHEI. Pe3ynbTaT 1abopaTopHOM pabOThl HE COOTBETCTBYET €€ LICIISM.

4.1.1.3. Conep:xanue OLIEHOYHOI'0 CPeICTBA
DopMynupoBKa 3a1aHUs
JlabopaTopHnas pabota 1. Co3/aHre KOHTCKCTHOHN TUArPaMMBI.

Paszpabotars konTekcTHYI0O TOP muarpammy AO «Kommpeamy

Co3znanue koHTeKcTHOH quarpammel AO «Kommpean»
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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. KonrtekctHas quarpamMma OyneT co3gaHa aBTOMaTHIECKH.
2. B mento Edit Beroparts Bkianky Model Properties (pucynox 1.2). Ha nosBuBImemMcs mianmeTe Bo Bkiiaake General

BHCCTHU UMA MOICIIN «KOanean», M IIPOCKTa «MO)IQJ'[B JACATCIbHOCTHU KOMIIAHUW», UM aBTOpa U TUIT MOJECIIN — 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 ‘

Pucynok 1.2 — Okuo auanora Model Properties Editor

3. Bo Briagke Purpose BHecTH nens — «MojaenupoBaHue TeKyImux ouszHec-npo-1eccoB (AS-1S) komnaHum» 1 TOUKY
3penust «Viewpoint: IUPEKTOP».
4, Bo Briagke Definition BHecTH omnpezaeseHe co3aBaeMoil Mojenu: «TO MOAEb, OIHUCHIBAIOIIAs JeITeIbHOCTD

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

6. [NepeiiTi Ha KOHTEKCTHYIO AMarpaMMy M MPaBOM KHOIMKOM MBIIIN IEIKHYTh 10 padoTte. B nosBuBmemMcs
KOHTEKCTHOM MeHI0 BeIOpaTh Name Editor.... Bo Bkiagake BHecTH UMs «JleITEIbHOCTH KOMITAHUI.
7. 3anoaHuThk BKiIaaky Definition onpenenenueM Buna paboT: «rekyniue Ou3Hec-mpoLecchl KOMIAHU (PUCYHOK
1.3).
Activity Properties E'
UDP Yalues ] L ] Source ] Roles ] Box Style ]
Hame Definition l Status | Font | Cobr | Costs |

Activity Mame:
Untitled Object 0

D efinition:

TERYLLLHE SHSHEC'I'IDUU.ECCI:I K.OMOAHMK

Mote:

oK | OTreHa | I'IpMMEHMTb| Crnpaeta |

Pucynoxk 1.3 — Okno guanora IDEFOQ Activity Properties

JlaGopaTopHasi padora 2. Co3aanue THarpaMMbl 1€ KOMIO3HIHH.

Coszmanne nuarpamMmsel gqexoMmno3unnu A-0 (TOP-guarpammsl) «/lesTensHOCTS KOMIaHUNY B Auarpammy A0.
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Pucynok 3. Jlekomnosunuu A-0

1. BeiGpath KHOIIKY ITepexo/a Ha HIDKHUI ypoBEeHb Ha MaHEeIH MHCTPYMEHTOB 1 B quanore Active Box Count (pucyHok
2.1) ycTaHOBUTH 4nciio GyHKIMH (padoT) Ha AUarpaMme HIXKHEro YpOBHS — 3.

« |IDEFO ¢  DFD  ©  IDEF3

-

Humber af Activities in thiz
Drecomposition [2-8);

3 =

Help |

Ok Cancel |

Pucynok 2.1 — Oxno auanora Active Box Count

2.Ha aBTOMaTiuecku CO3JaHHOMN JrarpaMMe JEKOMITO3UIINHU Yepe3 KOHTEKCTHOE MEHIO Ha3BaTh KAXKAYIO U3 TpeX QpyHKIMH
(paboT) mocpencTeoM BeIOOpa BKIanku Name, 3aTeM BHECTH ONpeelicHre s KaKaoi paboTsl cormacHo Tabm. 2.1.

3. HOBTOpI/ITC OIepanuro IJs BCEX TPEX pa60T. 3areM BHecHUTe OIpeaACIICHUE, CTAaTyC U UCTOYHUK 1A Ka)l():[oﬁ

pabotsl cornacHo Tabdm. 4.2.1.

Definition

TenemapkeTHHr U Npe3eHTalUHH, BHICTABKH
Cbopxa 1 TeCTHpOBaHHE HACTONBHBIX

¥ IIOPTATUBHBIX KOMIBIOTEPOB

Orrpy3ka 3aKka3oB KIHEHTaM H [OTy4eHUE
KOMIIOHEHTOB OT NOCTABIIHKOB

Activity Name
Ipoaasku ¥ MapKeTHHT

C6opka 1 TeCTUPOBaHUE
KOMIIBIOTEPOB

OTrpy3ka u nosny4yeHue

Tabauya 4.2,1. Pabomul duazpammer dexomnosuyuu AO

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



-: Camputer Associates BPwin - Activity Dichionary

Puc. 4.2.2. Cnosapyw Activity Dictionary
5.Ecnu onmcath MMs ¥ CBOKCTBA pabOTHI B CIIOBape, €€ MOXKHO OyJIeT BHECTH

B JuarpaMmy Io3>Ke€ ¢ MOMOIIBIO KHOIIKHA

B MAJIUTPE HHCTPYMEHTOB.

4, HeBo3M0xHO ymanuTe paboTy U3 CIIOBapsl, €CIIM OHA HCIIONB3YeTCs Ha Kakoi-nbo nuarpamme. Ecim pabdora
yIansercs U3 AnarpaMMbl, U3 CIIOBaps OHA He ynajiseTcs. UMs u onucaHue Takoi paboThl MOXKET OBITh UCIIONB30BAHO B
nanbHeimeM. J{is noGaBieHus paboThl B cJI0Baph HEOOXOIMMO NEPEUTH B KOHEII CIIMCKA U IIETKHYTh PABOW KHOIKOI 1Mo
nocneiHel ctpoke. Bo3HuKaeT HOBasi CTPOKa, B KOTOPO HY>KHO BHECTH MMs1 M CBOHCTBA pabOTHI.

5. (Purge). 3. IlepeiinnTe B pe>KUM pUCOBaHHS CTPENOK. CBsDKUTE IPaHUYHbIE CTPEIKH

6. (xHOTKa L=,1t HA MAJMTPEe MHCTPYMEHTOB TaK, Kak II0Ka3aHo Ha puc. 4.2.3.
Mpasuna n
3BoHIM
KNMeHToB riponadal

R — T
MapKeTUHr

1

Cbopka 1
TECTUPOBaHUE
KOMMLHTEPOB

- MNponautsie
Orrpyska n J_m.
nonyveHue

J

Byxramepckan
cHCTEMa

Puc. 4.2.3. Ceazannvie epanuunvie cmpenxu na ouazpamme AO
7. IIpaBoif KHOTIKOH MBI IIENKHNUTE TT0 BETBU CTPENIKH yIpaBieHus pabotsl "Cobopka u mecmupogaHue Komnoiomepos" u
nepeuMenyiite ee B "lIpasuna coopku u mecmupoganus” (puc. 4.2.4).

(pasuna 1 npoueaypbI
:ﬂpogaamu :
MapKETHHT MNpasuna
pr— TeciupoBaHna
ohopMneHa
OpKa U
TecTUpoBaHue
KOMMLHTEP0B

Puc. 4.2.4. Cmpenxa "llpasuna coopku u mecmuposarus"

7. Brecute onpenenenue s HoBoi BeTBH: "MHCTpyKunu 1o cOopke, NpoLeypsl TECTUPOBAHUS, KPUTEPHU
MIPOM3BOUTENBHOCTH U T. 1." [IpaBoif KHOIIKON MBIIIH IIEJIKHUTE 110 BETBH CTPEIIKK MeXaHu3Ma pabotsl "[Ipodadicu u
mapkemune" 1 iepenMenyiite ee B "Cucmemy ogpopmnenus 3axazos ".



8. AJbTEepHATUBHBIM METO]] BHECEHUSI UMEH M CBOMCTB CTPEJIOK -HCIIOJIb30BAHUE CIIOBAPSI CTPEIIOK (BBI30B CIIOBApS -
MmeHro Dictionary/Arrow). Eciii BHeCTH MM 1 CBOWCTBA CTPEJIKH B CJI0Baph, €€ MOXHO OYyZET BHECTHU B JJHarpaMMy TO3XKe.
Crpenky Henb3s yAIUTh U3 CJI0Bapsi, €CJIM OHA MCIOJIB3YETCs Ha KaKkoi-mubo nuarpamme. Eciu ynanure cTpenky u3
JMarpaMMBl, U3 CJIOBapsl OHa He ynainsercsi. ViMst u onncaHne Takoi CTPEIKH MOXKET OBITh UCIIOIb30BAHO B JallbHEHIIIEM.
st mobaBieHns CTPENKH HEOOXOIMMO TIePEUTH B KOHEII CITUCKA W IIEIKHYTh IIPaBOi KHOIKOM IO MOCTIETHEH CTPOKeE.
Bo3HukaeT HOBasi CTpPOKa, B KOTOPOH HYXKHO BHECTH UM U CBOMCTBA CTPENIKHU.

9. CoznaiiTe HOBbIE BHYTPEHHHUE CTPEJIKHU TaK, KaK MoKazaHo Ha puc. 4.2.5.

Saxan

EINEHTOE Ipasuas
chopru M
TECTU PORAHNE

Mpogaxu u
MapKETHHT

Chopka
TECTUPOBAHHE
KOMNbIOTEOB

Cobpannire
E0MI MIDTEPRL

Orrpy3ka u
noayyeHue

Puc. 4.2.5. Buympennue cmpenxu ouacpammol AO

10. Co3pnaiire cTpenky oOpaTHOH cBsi3H (110 ynpasieHuio) ""Pezyabmamot coopku u mecmuposanusn'’, NIynyo ot
pabotsl "Céopka u mecmuposanue komnviomepog" x padotre "Ilpodasxicu u mapkemune''. VI3MEHNTE CTHIIb CTPEIKH
(TommmHa MUHWA) 1 yetaHOBHTE onmuio Extra Arrowhead (u3 koHTeKCTHOTO MeHI0). Metonom drag&drop mepenecure
HMEHA CTPEJIOK TaK, 4T00bI X ObUIO yH0OHee yuTaTh. Ecnu HeoOxoaumo, ycranopute Squiggle (13 KOHTEKCTHOTO MEHIO).
Pe3ynberar n3MeHeHuit mokaszax Ha puc. 4.2.6.

—,
Mpogaxu u
MapKeTHHI R
- ) pasumns diozt- y v
Baxasa cGopry u TECTH POSAHUS
EINEHTOS TECTU PO saHu S
opKa u
TeCTUpOBaHue
KOMHHOTEPOB
| %

Puc. 4.2.6. Pesynomam pedaxmupoganus cmpenok Ha ouazpamme AO 8. 11.Co3aaiiTe HOBYIO TPaHUIHYIO CTPEIIKY
BbIX0Na "Mapxkemunzogsle mamepuasst , BHIXOIAITYI0 U3 padotel "IIpodascu u mapkemunz'. Jta cTpenka
aBTOMATHYECKHY HE MOMaJaeT Ha UarpaMMy BEPXHETO YPOBHS M UMEET KBaIpaTHhIC CKOOKU Ha HAKOHEYHHKE:--> .
[lenkHUTE MPaBOit KHOIKOM MBIIIH IT0 KBaJAPATHBIM CKOOKaM U BbIOepuTe MyHKT MeHio Arrow Tunnel B auamore Border
Arrow Editor BeiGepure onmuio Resolve it to Border Arrow. [list ctpenku "Mapkemunzoevie mamepuannt" Boibepute
onuio Tri U3 KOHTEKCTHOTO MEHIO. Pe3ynbTaT BHINONHEHUS yIpaXXxHEHHs 2 TIoKa3aH Ha puc. 4.2.7.



Tpasiuna 1 nponeaypst

an MapxeriErossie
TepHATE!
_ xmwen | Mpogan i S8 —
MapKeTUHIr e Gopxn
1 Tlpasuna TecTHpoB A
Daxcarit choprn
© TeCTHPOR AHNA
Cbopka n ‘
TeCTUpoBaHue
KOMMbioTepos
2
Cobpasnse
KOMILI0TEp T
OTrpyska un | mpomyxrm
rionyyeHue
3
=
Byxranrepexas cucrema

Puc. 4.2.7. Pesynomam svinoanenus ynpasichenus 2 - ouazpamma AO

JIaboparopHas padora 3. Co3ganne nuarpaMMbl JeKoMIIo3unuu A2.

JexommosupyeM padoty "Chopka u mecmuposanue Komnviomepos".
B pesynbTate nmpoBeACHUs SKCIIEPTU3BI TOJTyUIeHA CIeAyIoIas nHGpopMaIus.
TIpon3BOACTBEHHBIH OT/EIT MOIYYacT 3aKa3bl KJIMEHTOB OT OT/elIa MPOIaXK M0 MEpPE UX MOCTYIUICHHS.

Jucnerdep KOOpAMHUPYET pabOTy COOPIIMKOB, COPTUPYET 3aKa3bl, IPYNIUPYET UX U JIaeT yKa3aHUE Ha OTIPY3KY
KOMITBIOTEPOB, KOT1a OHU TOTOBBI.

Kaxnple 2 yaca nucrieTdep rpynmupyeT 3aKka3bl - OTIEIBHO IS HACTOJIBHBIX KOMITBIOTEPOB M HOYTOYKOB - M HAIIPABIIIET Ha
Y4acTOK cOOpKH.

CoTpyIHHKH ydacTKa COOPKU COOMPAIOT KOMITBIOTEPHI COTIACHO CHeU(UKAIIUSIM 3aKa3a U HHCTPYKIHsAM 10 coopke. Korma
rpymma KOMIBIOTEPOB, COOTBETCTBYIOIIAS TPYIIE 3aKa30B, cCOOpaHa, OHAa HAIIPABJISIETCA HA TECTUPOBAaHKE. TeCTUPOBIIUKHI
TECTHPYIOT KAXKIBI KOMITHIOTED U B CIy4ae HEOOXOIMMOCTH 3aMEHSFOT HEHCIIPaBHBIC KOMIIOHEHTEI.

TecTHPOBIIUKA HANPABIIOT PE3YIILTATHl TECTHPOBAHUS TUCIIETYEPY, KOTOPHIA HA OCHOBAHHUH 3TOH HH(pOpMAIUN
MIPUHUMAET PEIICHUE O Iepeadye KOMITBIOTEPOB, COOTBETCTBYOIIUX TPYIIIE 3aKa30B, Ha OTTpy3Ky. 1. Ha ocHOBe 3O
uH(pOpPMAIIUU BHECUTE HOBBIE pabOTHI U cTpeku (Tadi. 4.3.1 u 4.3.2).

Tabnuya 4.3.1. Pabomot ouazpammer oekomnosuyuu A2

Activity Name Activity Definition
OrcnexxuBanue paclHCaHUA IIpocMOTp 3aKa30B, YCTAHOBKA PaCIIHCAHMA
U yrpaBlieHue cOOpKOH BBIIIOJIHEHHS 3aKa30B, IPOCMOTP Pe3yJIbTATOB
U TECTUPOBaHHEM TECTHPOBaHUsA, HOPMUPOBAHHE IPYIII 32Ka30B
Ha cOOpKY M OTTPY3KY
CBopka HaCTONBHBIX Cbopka HaCTOJIBHBIX KOMIIBIOTEPOB
KOMIIBIOTEPOB B COOTBETCTBHH C HHCTPYKIMAMHA /
¥ YKazaHUAMH JMCreTyepa
CHopka HOyTOYKOB C6opka HOYTOYKOB B COOTBETCTBUH

C MHCTPYKUMSMH ¥ YKa3aHUSIMH JJUCIIeTYepa
TecTupoBaHue KOMIIbIOTEpoB | TecTHpOBaHHE KOMITBIOTEPOB H KOMIIOHEHTOB.
3amena HepaboTalOmMX KOMIIOHEHTOB




| Arrow lArrow Dest. lArrow Dest.
Source Type Type
o ¥ 7o
|pacancanmx n
{yapaancusc
|lcGopxoil
Control kOtW Control
pacncanns
yupasncHne
lcGopxodt 1
TeCTHD
Outp CGopra Control
HOYyTOYRON
| | e
Kommnonenrraz [“Tunncli™ Input
Hacroneume [COopxa Output
KOMOLIOTOPSR HACTONLRITERIX
Hoyroyxu |Cﬁopn Output I TecTuposasue  |Input
HOYTOYXOE KOMIIN
| Tunncl™ Mechanismm  fCHopxa ]Mechum‘sm

Tabauya 4.3.2. Cmpenxu ouazpammvl oexomnosuyuu A2

[ Arrow Name

Arrow Source Arrow Arrow Dest. Arrow Dest.
|Source Type Type
Ilepconan HACTOIRMBIX
IPOIBOICT KOMIBIOTCPOS
9

oTacaa
Coopxa F'Mech-ninn
HO!

[TIpasmsa l7‘1amlmnn CSopxa Control

lcbopsst 31 AT PEMAMEY HACTOILHEX

L3

Chopxa Control

2. TyHHeHprﬁTe 1 CBSZKUTC HA BEPXHEM YPOBHE 'PAHUYHBIC CTPEIIKH, €CJIU OTO HeO6XOZ[I/IMO. Pe3yJ'II>TaT BBIIIOJIHCHUA

yopaxkHeHus 3 1mokasaH Ha puc. 4.3.1.

3akasbl Yka3:
KNMEHTOB Mpaswuna c6opku u Sty mpo::-:
|recTuposaHus ' KOMMbIOTEPkI
-2 —, _aompysky
OtcnexameaHue =T / PesynbTarbl
pacrnucaxua u o c6OpKu U
ynpasrieHue S L TecTHpo
c6opKo# 1
TeCTUpOBaHNeM Jiiss
C6opka W
—» HACTONbHbIX
poBs
-~ 4
s R
KoMrioHeHTb! 1 Jpka

el

L

/r'.mm J PesyneTarhbl
) . TecTUpOBaHUA
TIPOWIBOACTEEHHOTO =
b~ - TecTupoBLMK

Puc. 4.3.1. Pe3ynomam evinonnenus



JlabopatopHnas pabota 4. Co3nanue nuarpamMmel y3ioB. Cosznanne FEQ. nuarpammel. PaciierieHue U ciusiHie MOJIeINe.

Cosznlanve [uarpaMMel y3JI0B.

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

Step 1 of 2

Puc. 4.4.1. Ilepauiii duanoe euoa Node Tree Wizard

2. Bo BTOpOoM nmanore ycTaHOBHTE OILIUH, KaK Ha puc. 4.4.2.

Node Tree Wizaid - Step 2 of 2

Puc. 4.4.2. Bmopoui ouanoe zuda Node Tree Wizard

Hlenkuure o Finish. Co3naercs auarpaMma gepesa y3ioB. Pe3ynbTaT MOKHO MOCMOTpPETh Ha puc. 4.4.3.

| AeaTensHocTs KoMnaHuK

CGopxkawu e
Mpoaaoxu u TecTUpOBaHUMe Orrpysxka u

KOMMbIOTEPOS

© Orcnexusarue
pacnucaHua u
cGopkoi
TecTUposaHuem
© CGopka

KOMMbIOTEPOE
© CGopka
HoyTSykoB
© TecTupoBaHue
KOMNbIOTEPOS

Puc. 4.4.3. JJuacpamma Oepesa y3106

I[I/IaI’paMMy JACPEBa y3JI0B MOXKHO MOJ_'[I/I(i)I/II.[I/IPOBaTB. Huoxamit YPOBECHb MOXKCT OBITH 0T06pa)KeH HC B BUIC CIIMCKA, a B
BUAC MPAMOYTOJIBHUKOB, TaK K€ KaK U BEPXHUC YPOBHHU.



Jnst MopuduKanuy AuarpaMMbl MpaBoil KHOIKO# MBILIH IIETKHUTE 0 CBOOOAHOMY MECTY, HE 3aHATOMY OOBCKTaMH,
BeiOepute mMetto Node tree Diagram Properties u Bo Bknazake Style quamora Node Tree Properties otkirounte onuuto Bullet
Last Level. lllenkuute mo OK. Pe3ynbraT nmoka3aH Ha puc. 4.4.4.

LOeATensHOCTL KOMMaHuu
0

CGopka un
':'1353'31.? TecTMpoBaHMe m:":
KOMMNbIOTEPOB
OrcnexusaHue
pacnmcaHua v CGopka
ynpasneHue HACTONbHBIX H::G”":. I;m?;’;”::‘
c6opKosi 1 KOMMLIOTePOs yT6yK P

TeCTUpOBaHMeM

1 2 3 4

Puc. 4.4.4. Pe3ynomam evinonnenus ynpadichenus: 4
Coznanne FEO. JlnarpaMMel

[peamnonoxum, 4To Ipu 00CYKISHUN OHU3HEC-TPOIIECCOB BO3ZHUKIIA HEOOXOMMOCTh JETAILHO PACCMOTPETh
B3auMoieiicTBre paboThl "Chopka u mecmuposanue Komnviomepog" ¢ npyrumu pabotamu. YToOb! HE MOPTUTH AUATPAMMY
JeKoMIo3uiuy, co3naiite FEO-nmuarpaMMy, Ha KOTOpPO# OyIyT TOJBKO CTpesiku pabotsl "Coopra u mecmuposarue
Komnvromepog ".

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

st onipenenenust auarpaMmmel nepeitnute B Diagram/Diagram Properties u Bo Briiaake Diagram Text BHecuTe
orpeJiesieHue.

Vnanure nuuiaue crpenku Ha auarpamme FEO. Pesynbrat nokasan Ha puc. 4.5.1.

I <%
PeaynuTarhl
Mpoaaiw 1 cBopku u
MapPKeTUHT TecTUpOBAHUA
1
3akasb!
Ly CGopKa ‘
OTrpy3Ka u
TeCTUPOBaHHE | CoBpanmsie nonyaﬂue
K°“"b'°T°P°BI KOMMBIOTEpPEI 4

Puc. 4.5.1. Juaepamma FEO

Jlnsg mepexona Mexkay CTaHAApTHOM AuarpaMMol, nepeBoM y310B u FEO ucnons3yiiTe KHONKY

Ha HaHI/ITpe I/IHCprMeHTOB.
Pacwennenue u cnuanue mooenei

Pacmensienne moaean

[epeiinure Ha nuarpammy AO. [IpaBoii KHONIKOM MBI LIETKHUTE 10 padote "Coopka u mecmuposanue
komnvromepog' u BeIOepuTe Split model.



splhit Options

Puc. 4.6.1. Juanoe Split Option

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

[ocmortpute Ha pe3yinbtar: B Model Explorer nosiBunace HoBast Moziesb, a Ha auarpamme AO mozenu "JlestenbHoCTh
KOMIIaHHUHU" IOABUJIACH CTpEJIKA BbI30Ba '"CoopKa u mecmuposanue Komnovromepos''.

Co3snaiite B Mogenu "COopKa U TeCTUpOBaHIE KOMIBIOTEPOB" HOBYIO cTpenky "Heucnpasnwie komnonenmut”. Ha
nmuarpamMe AO 310 OyaeT rpaHiudHas CTpesKa BbIXoaa, Ha quarpaMMe AO - TpaHudHas CTpeKa BEIXoaa oT pabot "Céoopka
", "Tecmuposanue komnstomepos''n ""Coopka noymoyxos'"'

HACMOIbHBIX KOMRbIOMePos ",
2.BHecuTe cBOMCTBA HOBO# MOIEIH:

Time Frame: AS-IS;

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

Viewpoint: HauaneHUK oTIeNA;

Definition: Mogens co3maeTcst I WUTIOCTPALIMK BO3MOKHOCTEH BPwin 1Mo pacuienienuo u CIusHIo MoeIeh
Scope: PaboThI 110 MOTYYECHHIO KOMIUICKTYIOIUX U OTIPABKE TOTOBOW MPOTYKIIHH.

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

Tabruya 4.11.1. /lexomnosuyusi pabomut "Omepy3ska u noryuenue”

Activity Name : Activity Definition

Homyunrs xomnuektyiomue  |@usmyecks nonyauTs KOMIUIEKTYIOIIHE

H C/leNaTh COOTBETCTBYIOLIME 3AMIHCH

B HH(OPMALIMOHHO# cCHCTeME

Hocrasuts kommiextylomme (JlocTaButh KOMILIEKTYIONHE COOpIIHKaM

M TECTHPOBLIMKAM

Orrpysurs ToBap 1 Bosspar  |OTrpysuts TOBAp KJIMEHTaM M HEHCIIPaBHEIE
KOMIIOHEHTSI (BO3BpaT) MOCTABIIMKAM

CBsDKUTE TPaHUYHBIE CTPEIIKH, KaK MoKa3aHo Ha puc. 4.11.1.



IIpasuxa W mpoleaypH

Hony e
KOMIURKTYIOLLIME
HocTasums
Iponanune
Hewcnipasznbie o

s 2 {geicaney
Cotpamnis,

KoOMIObIOTEPH | ByxraaxTepcras cHCTema

Puc. 4.11.1. Buympennue cmpenku na dexomnouyuu pabomut "Omepysxa u nonyuenue”
5. BHecuTe cienyrolnne BHYTPEHHNE U TPaHUYHBIE CTpelKH (Tad. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuunvle cmpenku Ha oekomnozuyuu pabomet "Omepyska u nonydenue"

Arrow Name Arrow Definition

Bo3Bpar nocTaBmuKy HewncnpaBHble KOMIOHEHTSI

KoMnoHeHTH! Buibepume nazéanue u3 cnucka (cnoeaps)

KoMIOHEHTHI 0T NOCTaBIIMKA

IIpoBepeHHbBIE KOMIIOHEHTBI IIpoBepeHHbIE ¥ MOArOTOBICHHEIC UIL
nepejauy cOOpIMKaM U TECTHPOBILMKAM
KOMITOHEHTBI

6. Tynnenupyiite rpanuunblie ctpenku (Resolve Border Arrow). Pe3ynibTat BBIIOJIHEHHUS yIPayKHEHHsI TOKa3aH Ha PHC.
411.2.

Kosmouerrms or| LP2ee ¥ npoeRypst

OTrpyauTs
TOBAD U

ROMIBRTERN By xrasTeporan CHOTEMA TIOCTRELRACY

Puc. 4.11.2. Pe3ynomam gvinonnenus ynpasxcrenus 11

Ciansitnue MoaeJTu

1.Ilepetinute B Monens "JlesrenpHocTh Kommanun'. Ha auarpamme AO mienkHATE MPaBoil KHOMKOW MBIIIH TIO
pabore "Omepy3ka u nonyyenue".

B konrtekcTHOM MeHI0 BeiOepute Merge Model. B nosiBuBmiemcs nquanore Merge Model ycranoBure onuuto Cut/Paste
entire dictionaries n menkaure mo OK.



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

TosBUIIMCH HOBBIE CTPENIKHU C KBaApaTHBHIMU ckoOKkamu. TyHHemupyiite atu ctpenku (Resolve Border Arrow).

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

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

Cozganne quarpamMmiel IDEF3

1. Ilepeitnute Ha quarpamMmmy A2 u nekommo3upyiire paboty "COopka HacTOIBHBIX KOMIBbIOTEpOB'. B auanore Activity Box
Count (puc. 4.7.1) ycranoBure uncio padot 4 u Horauuto IDEF3.

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

Bosnuxkaet nuarpamma IDEF3, coneprxamas pabotsl (UOW). [IpaBoit KHONIKOW MBIIIY MIEIKHUTE 110 paboTe, BEIOEpHUTE B
KOHTEKCTHOM MeHI0O Name u BHecuTe uMs padbotsl "Ilodzomoexka komnonenmog'". 3arem Bo Briaake Definition BHecuTe
omnpenenenue "[lonroraBnmBaroTcsi Bce KOMIOHEHTHI KOMITBIOTEpa corylacHo crienudukanmy 3akasa”. 2. Bo Bxagke UOW
BHECUTE CBOUCTBA paboThI (Tadm. 4.7.1).

Tabnuya 4.7.1. Ceoticmea UOW

Objects KoMIOHEHTEI: BUHYECTEPEI, KOPIYCca, MATEPUHCKUE
ILIATh], BUICOKAPTEI, 3BYKOBBIE KapThl, TUCKOBOJIBI
CD-ROM wu ¢oormu, MoIeMbI, IPOrPaMMHOE

obecneuenue

Facts HocrynHsie onepanonssie cuctemsl: Windows 98,
Windows NT, Windows 2000

Constrains VYeranoBka MoeMa TpebyeT ycTaHOBKM

JIOTIONHATEABHOTO NPOrPaMMHOT0 obecreyeHus

3.BuecuTte B nuarpammy eie 3 pabots (kHOMKA |



Buecute nmena pador:

Yemanoexka mamepunckon nnamet u eunuecmepa;

Ycemanosexka mooema;

Yemanoexka ouckoeooa CD-ROM;

Yemanoska ¢pnonnu- ouckosooa;

Hucmannayus onepayuonnoi cucmemol;

Hucmannayus 00nOTIHUMENbHO20 NPOZPAMMHOZ0 00ecneyeH .

4.C noMoIbi0 KHOIKHU

[a]

— _ TaJHUTPHI HHCTPYMEHTOB CO3/aliTe 00BbEKT CChUIKH. BHecuTe nms 00bekTa BHeHEH cebku "Komnonenmaot"'.
CBsDKHTE CTPENKON 0OBEKT CCHUIKU U padoty ""Iodzomoexa komnonenm'".

5.Cesoxute cTpeikoi pabotsl "Ilodzomoska komnonenmog" (Bbixon) u ' Yemanoska mamepunckoit ninameot u
sunuecmepa'. 3menure ctuib ctpenku Ha Object Flow.

B IDEF3 nmMs cTpenku MOXKET OTCYTCTBOBATh, XO0Ts1 BPwin mokassiBaeT 0TCyTCTBHE HMEHH Kak OMIHOKY. Pe3ynmpTar
MOKa3aH Ha puc. 4.7.2.

4
y
AT Vdg;%ms‘:a VIHCTannAunA_
MCKOBOAS onepauyuMoHHoN
[_A_ CHUCTEMBI
- 1
VeTaHoeka
P YCTaHoeKa Auckoeoaa
MoaroToexa MaTepUHCKOW CD-ROM
sonneHRHTS nnatsl u R WHcTannaLua
- 1 BUHUECTEPE HAONONHUTENBHOMD
APOrpammHOro
1 4 ofiecneyeHun
VcTaHogeka E [
Mogema
AL e |

Puc. 4.7.2. Pesynomam cosoanus VOW u o6vekma ccoliku

6. C IOMOIIBI0 KHOITKHA

«» Ha MaUTPe HHCTPYMEHTOB BHECUTE JIBa MEPEKPECTKA TUTIA "aCHHXPOHHOE WIIH" ¥ CBSDKUTE pabOTHI ¢ MIEPEKPECTKAMH,
Kak ToKa3aHo Ha puc. 4.7.3.



[ VeraHoeka
dnonnu-

Auckoeoda
[ad}3

J CUCTEMEI
YcTaHoBka

VeraHoeka AUCKOBOAA

| uarepuncxoﬁrﬁa CD-ROM
nnars! ¥
sMHYeCTEPa R

3

a2 |

YetaHoeka |
Mogema

ST S

Puc. 4.7.3. Juaepamma IDEF3 nocne co30anus nepekpecmkos

7. IlpaBoii KHOITKOM ILETKHHUTE 110 MEPEKPECTKY JuIsl pa3BeTBieHus (fan-out), BeiOepute Name u BHECHTe
ums "Komnonenmot, mpedyemole 6 cneyugpuxkayuu 3axaza'’.

Co3spnaiite nBa nepekpecTka Trma nckmoyatommero "NJIN" u cesoxute paboTh, Kak OKa3aHo Ha pHc. 4.7.4.

>
YctaHoska
KoMnoxeHTb nonnu- \ 7
AuckoBoja Wnctannauma
E T onepayynoHHoR
J J2|  cvcTemsl
-
YcraHoeka
- Vi
Mogroroasa | | arepucron Srauigs
KOMMOHEHTOB |yl ~ ooy CD-ROM
! 1 BUHYecTepa sl 1
2 |
Ycranoska
» mMopema [~
4 3 l
WHcTannaumn
AONONHUTENbHOTO
nporpammHoro
obecnevexuns
1 |

Puc. 4.7.4. Pesynomam 6binojiHeHus: ynpaxcHenus 7

Co3anue clieHapus

1.Brei6epure nmynkt meHto Diagram/Add IDEF3 Scenario.
Co3spnaiite nuarpammy crieHapust Ha ocHoBe anarpammbl IDEF3 "C6opka HacTonbHBIX KOMIbIoTepoB" (A22.1).

2.V nanuTe 3JIEMEHTHI, He BXOJSINUE B clieHapuii (puc. 4.8.1).

KomnoneHTs!

y
> A
% YcTaHoBKa WW;’:«’“

CTaHoBKa Ma .
Moarotoska MaTepPUHCKOR . 3
KOMMOHEHTOS |—»» nnarsi U Toteo an)
1 | BUHUecTepa I
* T MporpamMmHoe
-
WHcTannayus AononHUTebHOro

NporpamMMHoro obecneyeHmnn

1 1

Puc. 4.8.1. Pe3ynomam evinonnenus



Co3aaHue 0TYETOB

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

Jnist co3naHms 0TYETOB MO (PYHKIIMOHATBHON MOJIENI MOKHO TaKXKe MCIIOIb30BaTh T€HEPATOPBI OTUYETOB TPETHUX (HHUPM,
Hanpumep Crystal Reports.

OTyeThl Ha OCHOBE BCTPOCHHBIX I1a0JIOHOB MOYKHO CO3J1aTh, BEIOpaB u3 MeHto Tools/Reports HeoOXoMuMBbIii THIT MabIoHa.
Bcero umeeTcst ceMb THIIOB IIA0JIOHOB OTYETOB:

Model Report. 310oT oTueT y)ke yrmomuHancs B 1.2.1. OH BITI09aeT HHOOPMAIHIO 0 KOHTEKCTE MOJIEITH - UM MOCTIH,
TOYKY 3peHHs, 001aCTh, IIeJIb, MM aBTOPa, 1aTy CO3IaHMs H Ap.

Diagram Report. OTueT no KOHKpETHOH Auarpamme. BximodaeTr cicok 00BbEKTOB: paboT, CTPEIOK, XPAaHWINIL TaHHBIX,
BHEIIHUX CCBUIOK H T. [I.

Diagram Object Report. Hau6osnee monuslii otueT 1o Moaenu. MoxeT BKIII0YaTh NOJHBINA CIIUCOK OOBEKTOB MOJIEIH: PadoT,
CTPEJIOK C YKa3aHHEM UX THIA U JP. - U CBOWCTBA, OIpeesIseMbIe IT0JIb30BaTEICM.

Activity Cost Report. OTder o pe3ynpraTax CTOIMOCTHOTO aHalu3a. byner paccMoTpeH HiKe.

Arrow Report. Otder o crpesikam. MosxeT cozepskaTb HHHOPMAIIUIO U3 CIIOBaps CTPENoK, nHpopMmanuio o pabore-
HCTOYHHUKE, paboTe-Ha3HAUYCHUH CTPENIKH U HH(GOPMAIIHIO O Pa3BETBICHUH U CIIMSTHUN CTPEIIOK.

DataUsage Report. OTueT 0 pe3ysibTaTax CBSA3bIBAHUS MOJIEIIH MPOIIECCOB M MOJIeNn JaHHbIX. (ByneT paccMoTpeH Hibke.)
Model Consistency Report. Otder, comeprKamuii CTUCOK CHHTAKCHYIECKHUX OITMOOK MOJICITH.

Cuntakcnueckue omudku IDEFO0 ¢ Touku 3penust BPwin paznenstorcst Ha Tpu THma:

MIEPBBIX, OTO OMMUOKH, KOTOphIe BPWin BBISIBUTH HE B COCTOSIHUU.

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

cymecTBUTeNbHBIM ("H32omosnenue uzdenusn”, "Obcnyscuseanue knuenma”, "Boinucka cuema” u T. 11.), @ UMS CTPEIKH
TaKKe JI0JDKHO OBITh BHIPAKEHO CYIIECTBUTENILHBIM. BPWin He 1mo3BoIIseT aHaIM3UPOBaTh CHHTAKCUC €CTECTBEHHOTO SI3bIKA
(aHTIMIC KOTO M PYCCKOT0) M CMBICI HIMEH OOBEKTOB M IOATOMY UTHOPHPYET OLIMOKH 3TOr0 THIIA. BBIsSBIEHHE TaKNX
omKbOoK - pyuHas paboTa, KOTOpas JIOKHUTCS Ha TUIEYH aHAIMTHKOB U JIOJDKHA KOHTPOJIHPOBATHCSI PYKOBOAMUTENIEM ITPOCKTA.

Omm6xu BTOporo turna BPwin mpocto He nonmyckaet. Hampumep, kakaas rpaHb paboThI IpeIHa3HAYCHA IS
OTIpe/IeIeHHOT0 THMa cTpesiok. BPwin mpocTo He mo3BoauT co3naTts Ha quarpamMe IDEFQ BHYTpeHHIOO CTpEIKy,
BBIXOSLIYIO U3 JIEBOW IPaHK PadOTHI X BXOSIIYIO B IPABYIO I'PaHb.

Tperuii Tun omudox BPwin mo3Bossier J0MyCTHTh, HO NETEKTHPYET UX. [I0JHBIN X CTUCOK MOXKHO TOJIYYUTh B OTYECTE
Model Consistency Report. Crincok ommb0k MOKET CoJiepkaTh, HapuMep, HEMMEHOBaHHbBIE pa0OTHI U CTpeiky (unnamed
arrow, unnamed activity), HecBsi3aHHBIE cTpenku (unconnected border arrow), Hepa3pemeHHbie cTpenku (unresolved (square
tunneled) arrow connections) u 1. 1. [Ipumep otueta Model Consistency Report .

[Ipu BBIOOpE ITyHKTa MEHIO, KOTOPBIH COOTBETCTBYET KAKOMY-JIHOO OTYETY, MOSBIISIETCS TUAJIOT HACTPOWKHU oTueTa. Jis
KaXI0T0 U3 CEMU TUIIOB OTYETOB OH BBITJISLAUT MO-cBoeMy. PaccMoTpuM TunuuHelii quanor Arrow Report .



PackpeiBatommniicst cincok Standart Reports nmo3BossieT BEIOpaTh OJMH U3 CTAaHAAPTHBIX 0T4eTOB. CTaHIApTHBIA OTYET - 3TO
3arlOMHHAaeMasi KOMOMHALIMS [IepeKIToYaTesiel, JIaKKOB U IPYTUX 2JIEMEHTOB yIpaBieHus auanora. J{ns coznanus
COOCTBEHHOTO CTAHJIApPTHOT'O OTYETa HEOOXOANMO 3aJ1aTh OIIIMU OTYETa, BBECTH MMsI OTUYETa B I10JI€ CIMCKa BEIOOpa 1
IeTKHYTh 10 KHOTKe New. BPwin coxpanser napopmanuio o ctangapTHoM oTdete B (aitle BPWINRPT.INI. Bee
ompeneneHus 3Toro ¢aitia ToCTyIHb 13 10001 Monenu. EqMHCTBEHHOE OTpaHUYeHNe - CBOMCTBA, OTIpeIeIIsIeMbIe
nosb3oBareneM (User-Defined Properties). Onu coxpaHsIOTCS B BHJE yKa3aTels ¥ I03TOMY JAOCTYITHBI TOJIBKO U3 "poIHOM"
Mojenu. CTaHAapTHBIN 0TYEeT MOXKHO M3MeHHTH (kHomka Update) mim yaanuth (kHonka Delete).

B npaBoM BepXHEM YIJIy Iuajiora HaxoAuTCs TPYINa YIPaBIIIOIUX 3JIEMEHTOB JJIs BEIOOpa hopmata otueTa. JJocTymHbI
cienyromire (opMaTsl:

Labeled - oTueTs! BKIFOYAIOT METKY TIOJIS, 3aTEM, B CICAYIONICH CTPOKE, TIEIATACTCS COAECPIKMUMOE TTOJIST;
Fixed Column - kaxioe mosie revyaTaercs B COGCTBEHHON KOJIOHKE;

Tab-Comma Delimited - kaxxmoe moJjie meuaraercsi B COOCTBEHHO Ko0HKE. KOJTOHKH pa3aesstoTes 3HAaKOM TaOyIIAILHUHI WITH
3aIsITHIMU;

DDE Table - nannsie nepenatorcs no mporokony DDE B npusioxenue, Hanpumep B MS Word wnu Excel;

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

Onmus Ordering (Ha OTY4ETE 1O CTPESIKAM OTCYTCTBYET) COPTUPYET AaHHBIC TI0 KAKOMY-JTH00 3HAUCHUIO.
Onuust Multi-Valued Format perynupyet BbIBO/I [0JIel B OTYETE [IPU TPYIIUPOBKE JaHHBIX:

Repeating Group - neranbHble JaHHBIE 00BEUHSIIOTCS B OJHO MOJIE, MEXY 3HAYCHHSIMH BCTABISIETCS +.
Filled — ny6nupoBanue TaHHBIX JJIs1 KAXKIOTO 3aroj0BKa MPYIIIb;

Header (onuus 110 yMOJI4aHUI0) - eyaTaeTcsi 3aroJ0BOK IPYIIIIbL, 3aTeM - ieTajlbHasi HHPOpMAaIHs.

Co3nanue oT4eToB ¢ noMoubio Report Template Builder

CoOcTBeHHBIH 11a0JI0H 0TYETa MOXKHO CO3JaTh ¢ MOMOIIbko auanora Report Template Builder. [Tyukr mento Tools/Reports
Builder Be3biBaet nuanor Report Templates (puc. 2.1.3). Kuonka New ciiy»XuT AJst CO3IaHUS HOBOTO M1a0I0HA, KHOTIKA
Edit - s penakTupoBanus cymectyrorero. Crrcok Beicopa Output Type mo3sosisieT 3a1ath popMmar pesyspraTa
BBIMTONTHEHHS 0TYeTa. OTUET MOXKET OBITh SKCIIOPTHPOBaH B TekcToBHIH popmat, RTF u HTML. Knonka Run no3sosser
BEITIOJTHUTH OTYET.



Report Templates

Puc. 2.1.3. Juanoe Report Templates

[emyok mo kuonke New wiu Edit Bei3biBaeT quanor quanora Report Template Builder (puc. 2.1.4).

Puc. 2.1.4. Jluanoe Report Template Builder
CMBICIT KHOTIOK TTaHeH yrpasieHus quaitora Report Template Builder nmpusenen B ta6m. 2.1.1.

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

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

Knonxa Ilpeonasunauenue

Co31aTh HOBBIM 11a0I0H



OTKpBITH CYNICCTBYIOIMUIN MAOIOH

E

Coxpannts mabioH. Ecii mabiaoH coxpaHseTcs BIEpBHIE, IPeIaracTcsl BHECTH UM IabIoHa

BremonsuTts oTyeT

Br1zoB nuanora Properties

VY naneHue nyHKTa oT4eTa

Jis co3maHus HOBOH CEKIIMU OTYeTa HE00X0AUMO BEIOPATh THIT 00BhEKTa MOJICIH U IIEIKHYTh IT0 KHOTIKE

[To ymosyaHHUIO B OTYET BKJIOYAETCS TOJILKO UMs 00beKkTa. J[Jsl BKIIIOYEHUS PYruX CBOWCTB HEOOXOAUMO C MOMOUIBIO
meHro Edit/Properties nim cooTBeTCTBYIOIIEH KHOIIKM Ha MTaHEIW HHCTPYMEHTOB BBI3BATh quajor Properties (puc. 2.1.5).
Bruagka Property Tree mo3BoJIsieT BKIFOUHTH B OTYET CBOMCTBO 0OBEKTA, a BKiIaAka Table -CcTwib, pasmep u IBET MpUPTA.
B 3aBHCHMOCTH OT THIIa peIaKTHPYEMOTO 00beKTa Juajior Properties MOXeT UMETh JONOJHUTEIbHBIE BKIIA/IKH.

Puc. 2.1.5. Juanoe Properties

B pesynbTaTe BINOIHEHHS OTYET SKCIIOPTHPYeTCs 00 B TekcTOBbIN (aitn popmara RTF wunu B daiin popmara HTML
(puc. 2.1.6).



t Repon

Components
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Puc. 2.1.6. Pesynomam evinonnenus omuema

Jla6oparopuas pabora 6. CTOMMOCTHOM aHAJIN3.

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

Model Properties

Puc. 4.9.1. Bxnaoka ABC Units ouaroza Model Properties

Iepeiinure B Dictionary/Cost Center u B quanore Cost Center Dictionary BHecHTe Ha3BaHHE U ONpeJIeNICHHE IEHTPOB
3arpar (Tabu. 4.9.1).

Tabnuya 4.9.1. L{enmpor 3ampam ABC



Lenmp sampam | Onpedenenue
Vnpasnenne 3aTpaThl Ha yIpaBiieHHE, CBA3AHHBIE C COCTABIEHHEM
/| rpaduxa paboT, HOpMUPOBAHUEM NIAPTHIH KOMIBIOTEPOB,
KOHTpOJIEM Haj COOPKOH ¥ TECTHPOBAHHEM
Pabouas cuna 3atparsl Ha onuiaTy pabo4HXx, 3aHATHIX cOOPKOH
- U TECTHPOBAHHEM KOMIIBIOTEPOB
KomnoneHTHI 3aTpaThl Ha 3aKyNKY KOMIOHEHTOB

Jlnst oTOOpakeHHsT CTOMMOCTH KaXk 0¥ paboThI B HIKHEM JICBOM YTJIy MIPSAMOYTOJIbHUKA Tiepeiiaute B MeHro Model/Model
Properties u Bo Bkiazke Display nuanora Model Properties sxitouunte omiito ABC Data (puc. 4.9.2).

Puc. 4.9.2. Bxaaoka Display ouanoza Model Properties
st 0TOOpakeHHs YACTOTHI HIIH TIPOIODKUTEIBHOCTH PabOThI TIEPEKITIOUNTE paqrnokHoIKH B rpymme ABC Units.

[ Ha3HaYeHNs! CTOMMOCTH paboTe ciIeayeT IMEeNKHYTh 110 Hel IpaBoii KHONIKOM MBIIIN U BBIOPAaTh B KOHTEKCTHOM MEHIO
Cost (puc. 4.9.3).

Activily Properties

Puc. 4.9.3. Bxnaoka Cost ouanoea Activity Properties 3.
st pabot Ha muarpamme A2 BHecute napameTpsl ABC (tabu. 4.9.2).

Tabnuya 4.9.2. Cmoumocmu pabom na ouazpamme A2



Cost Center

Activity Name Cost Duration, |Frequency
Center Oenb i
Cost, py6.
OrcnexuBanue Ynpasnenue 500,00 1,00 1,00
PACIIHCaHHUS ¥ YIIPABJICHHE
cOOpKOii ¥ TECTHPOBAHHEM
C6opka HaCTONBHBIX Pabouas cuna  [100,00 1,00 12,00
KOMITBIOTEPOB
KommnonenTs 16000,00
Coopka HOyTOYKOB PaGouas cuna (140,00 1,00 20,00
Komnonentsr  [28000,00
TecrupoBanue Paboyas cuma  |60,00 1,00 32,00
KOMITBKOTEPOB

ITocMmoTpuTe pe3ymnbTaT - CTOMMOCTH PabOTHI BepxHero ypoBHA (puc. 4.9.4).

¢ 4
Cbopkaun |~
TecTUpoBaHue

KOMMbIOTEpoB

Puc. 4.9.4. Omobpasicenue cmoumocmu 8 HUNCHEM JIeBOM Y2y NPAMOY20TbHUKA pabonbl

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

Activity Name ftctiuity Cost Cost CenterCost Center Cost

<PY.6.5)(Py6.ib)

Coopka u TecrupoBanue 585 620,00
Komnonenrni579 200,

80 KOMIIBIOTEPOB

PaGouas cuas 920,08
Yupasaenue500,00

OrcaexnBanue pacmucanus 500,00
Ynpasiaenue500,08

Coopka Hacroasnbix1 700,00
Kommnonentsil 600,

88 xomnbHTEPOB

Pat6ouas cn1al00,08

JlaboparopHas padora 7. Mcnons3oBanue kareropuii UDP.

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

List Baecure xmroueBsie cosa UDP (puc. 4.10.1):

Pacxon pecypcos;

JoxymeHTanusi;



WudopmanmonHnas cucrema.

UDP Keyword Diclionary

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

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

Ui oF
Jarpnonenne oxpymaoueR cpead | Buicoxoe Text List (Single selection] g
Duss Buicokoe
Cpeanee

e e T T T e
awm i Test List (Multiple selections] MHDopMBIHOMAR CHETEMS

Maauns npousayp cSopru W now;

Puc. 4.10.2. Crosapb UDP

3areM BHECHUTE JIpyrue 3HaueHHs B cooTBeTcTBUM ¢ Tabm. 4.10.1. s noxmouenus k UDP kmoueBoro cioa nepeitnure K
noxro Keyword u mienkHute 1o noso Beioopa.

Tabnuya 4.10.1. Haumenosanue u ceoticmea UDP



Haumenosa- | Tun 3navenue Knioyesoe
Hue UDP Ccno6o
Ipunoxe- TextList | Moayms odopMmiIeHHS 3aKa30B. Hudopma-
HUSA (Multiple | Moayns co3fanus H KOHTPOJIS HUHOHHAS
Selection) | pacnucanus BemONHEHHA paboT. | cucTema

Momyns yuera KOMILIEKTYIOMMX

uobopyfoBaHus.

Monyns npoueayp c6opku

I 1 [IOMCKA HeHCIPaBHOCTEH

Jomnomsu- Command . | Winword.EXE samplel.doc Hoxymen-
TeNbHAs List ‘Winword EXE sample2.doc | tamma =~
JIOKYMEH- POWERPNT.EXE sample3.ppt ,
Wctopuss | Paragraph ' Joxymen-
u3menenns | Text Talus
3arpasnenne | Text List Ouenb BRICOKOE
OKpYKaro- (Single Bricokoe
miei cpeasl Selection) | Cpensnee

Huzkoe
Pacxon Real Pacxon
3IEeKTPO- Number pecypcor
JHEPTHU

s mazHaueHnss UDP pabote crnemyeT menKHyTh 0 Hel MpaBoi KHOIKOW MBIIIH U BEIOpATh B KOHTEKCTHOM MeHI0 UDP.
Iosiensiercs Bknaaka UDP Values muanmora Activity Properties (puc. 4.10.3).

P
|
|

Puc. 4.10.3. Brnaoxa UDP Values ouanoza Activity Properties
Brecute 3nauenns UDP s pa6ort (Tabmwma 4.10.2).

Tabnuya 4.10.2. 3nauvenus UDP



Activity lononnu-  |IIpunodicenus Hemopus |Pacxod  |3azpashe-
Name menvHaA UZMEHe- |2eKmpo- |Hue
OOKYMEH- HUsA aHepauu oxpyolcc;g;-
mayus wieu cpeosbl
Co6opxka Mopayns yueTta 20,00 Cpennee
HaCTOJIbHBIX KOMILUIEKTYIOIIHX
KOMITBIO- u o6opyaoBaHus.
TEpPOB Moayis npoueayp
cOopKH M IoucKa
HEUCTIPABHOCTEH
Activity | Jonontu- Ipu. Hemop Pacxod 3azpsazue-
Name menoran 5 I 7 i
OoKymeH- riien 2 oo
mayus D o
C6opxka Moayns yaera 25,00 Cpennce
HOyTOyKOB KOMIUIEKTYFOLIMX
u o6opyAoBaHus.
Monyns npouenyp
cOOpKH 1 IOHCKa
HEHCIpPaBHOCTEH
TecTupo- Mounyne yuyera 40,00 Cpennee
BaHHC KOMIUICKTYIOIIHX
KOMEIILIO0- 1 060pyAOBaHM.
Tepos Moayns RIOabuyD
cGopkH U moucka
3 HEHUCOPAaBHOCTEH
Orcaicuis SN Monyns cospanus |Mcropus |10,00 Fhrxoc
Banue pac- |word.EXE |u xoHTpOIs HaMeHe-
OHCaHUSA sample2.doc |pacnucauns Hus
H ynpanie- BBITIOTHCHUS crnemmdu-
Hue cbop- paGor 5
KO n
TecTHpO-
BaHMEM

TTocne Baecenus UDP tumma Command v Command List miea4ox 1mo KHOIKe

MIPUBEJET K 3aIlyCKy MPUIIOKEHHUS.

B muanore Activity Properties menkuute mo kuomnke Filter. B mosiBuBmemest muanore Diagram object UDP filter (puc.
4.10.4) orkirounte KiroueBble cioBa "Mupopmarmonnast cucrema'. llenxaute no OK. B pesynbrare B auanore Activity
Properties He 6ynyT otoopaxkarbest UDP ¢ kintoueBbiMu ciioBamu "HMHpopmaionHas cucrema'.

gram Object UDP Filtes

Puc. 4.10.4. Jluanoz Diagram object UDP filter

CTpCJIKaM.

7 ITocmotpure otuer 1o UDP. Mento Tools/Report/Diagram Object Report.



Bribepure onuun oTyera:

Start from Activity: A2. COopka 1 TeCTUPOBAaHHE KOMIIBIOTEPOB

Number of Levels: 2

User Defined Properties: Pacxo anekTposHeprun

Report Format: RPTwin.

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

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

Puc. 4.10.5. /luanoe New Report ABTomaTrdecku co3maetcs madinoH otueTa (puc. 4.10.6).

LATINUM APTwin - [1 youll]

Puc. 4.10.6. Lllabron omuema ¢ RPTwin
HaxxaTre Ha KHOIKY MMO3BOJISAET IPOCMOTPETh 0T4eT. OTpasiM B OTYETE CyMMapHbIi PacXo/1 JeKTPOIHEPTHH.

9. Bribepure B MeHto Insert/Formula Field, 3aTem nepemectute mapkep B cekuuto otdera Page Footer, 3aTeM 1menkauTe
onuH pa3. [Tossnsercs quanor Formula Editor (puc. 4.10.7).



Formula Editos

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

3arem menkuuTe Mo OK. OTuer nokassiBaeTcst B OKHE pocMoTpa (puc. 4.10.8). B HIDKHEH yacTH CTpaHMIIBI PacIiOI0KeHO
CYMMHUpYIOIIEe TI0JIe - Pe3yIbTaT BRIYHUCICHU popmybl (Ha puc. 4.10.8 He BUAHO).

Puc. 4.10.8. Oxno npocmompa omuema ¢ RPTwin

JlaGoparopuas pabora 8. Pacmemienne Moaeny. ClusHue pacIieIuIEHHON MOJAENN ¢ MCXOIHOM MOJENBIO.

1.IMepeiiaure Ha quarpaMmy AO U HIENKHATE PaBOi KHOMKOM MbIIIH 110 padote "Omepyska u noayuenue'. B
KOHTEKCTHOM MeHIo BeiOepute Split Model.

B nosiBuBmemcst nuanore Split Option ycraHoBute onuuto Enable Merge /Overwrite Option, BHeCHTE UMSI HOBOW MOJIEIH -
"Otrpy3ka u nomyuenue" u menkauTe no OK.

OOparuTte BHUMaHUE, 9TO y paboTel ""Omepy3ka u noyyenue'’ TOSBUIACH CTPENKA BbI30Ba. BPwin co3nman Takxke HOBYIO
Mozens "OTrpy3ka 1 noirydeHue".

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

Purpose: JlokymeHTupoBath paboty "Omepyska u nonyuenue'’;



Viewpoint: HauanpHuk oTnena;

Definition: Moaenb co3naercst [uisi WIUTIOCTPALMK BO3MOKHOCTEH BPWwin 1o paciieruieHuio 1 CImsiHAIO Moieneit
Scope: PaboThI 110 NONMYyYEHNIO KOMIUIEKTYIOLIUX U OTIIPaBKE TOTOBOI MPOIYKIIUH.

3.[lexoMIo3upyHTe KOHTEKCTHYIO padoty Ha 3 paboTs! (Tadim. 4.11.1).

Tabnuya 4.11.1. Jlekomnosuyus pabomsr "Omepyska u noayuenue"

Activity Name Activity Definition

Iomyuurs xomnnextyromme  |Ousnuecku MOJNY49HTh KOMIUIEKTYIOLIHE

M ClieNIaTh COOTBETCTBYIOIIME 3aIIUCH

B HHPOPMALIMOHHO# CHCTeME

Hocrasuts kommnekryionme |loctaBurs KOMILIEKTyIomue cOopimkam

M TECTHPOBLIMKAM

Orrpysuts ToBap 1 Bosspar  |Orrpysuts TOBap KIIHEHTaM M HEHCIIPABHEIE
KOMIIOHEHTHI (BO3BPAT) MOCTABIIMKAM

CBspKUTE TpaHUYHBIE CTPEJIKH, KaK MMoKa3aHo Ha puc. 4.11.1.

IIpaBuxa W Mpoleayps
' Hony e
|munuuﬂ'ymmo E

HocTasuTs
IIponananie
Hewmcnpasssie o i
mmoue?( Orrpysuers
ToBaD M
CoGpalm\u\

KOMOBIOTEPH! | ByxXraxTepcras CHCTeMa

Puc. 4.11.1. Buympennue cmpenxu na oekomnosuyuu pabomsr "Omepyska u nonyuenue"
5. BrecuTe ciemyroline BHYTPEHHNE U TPaHUYHbIE cTpenku (Tadm. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuynsie cmpeaxu Ha dekomnozuyuu pabomol "Omepyska u nonyuenue"

Arrow Name Arrow Definition

Bo3Bpar nocTaBmuKY HewncnpaBHbie KOMIOHEHTBI

KOMIIOHEHTHI Buibepume nazeanue u3 cnucka (croeaps)

KOMITIOHEHTHI OT MOCTaBLIUKA

TIpoBepeHHbIe KOMIIOHEHTBI TIpoBepeHHbIe ¥ MOATOTOBICHHEIE 1A
nepeaayy cOOpIMKaM ¥ TECTUPOBILMKAM
KOMIIOHEHTBI

6. Tynnenupyiite rpanuuHblie ctpeniku (Resolve Border Arrow). Pe3ynibTat BBINOJIHEHUS yIIPaKHEHHsI TOKa3aH HAa PHUC.
4.11.2.



ROMIBIOTE: By rasmeporan CHoTEMA NOCTREUROCY

Puc. 4.11.2. Pe3ynomam gvinonnenus ynpasxcrenus 11

1.Ilepeitaure B Mozens "JlesTenpHoCTh KoMnanuu'". Ha quarpamme AO mIeNKHUTE NPaBoi KHOMKOM MBIIIH 1O
pabore "Omepy3ka u nonyvenue".

B konTekcTHOM MeHro BeIOepute Merge Model. B mosiBuBmemcst quanore Merge Model ycranoBute omuto Cut/Paste
entire dictionaries u menkaure mo OK.

OO6paTute BHUMaHUE, 4TO y paboThl "Omepy3ka u noayuenue'’ icuesna CTpENKa BEI30Ba U MOSIBIIIACh HOBAs
JIEKOMITO3HIIS.

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

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

fpasuna u npougaypsl
3o J llu'plen-tn;ne
i MNpogaxv n ' Pesy!
ALTATLI
T mapkemvnr fGoprat
12 1 Mp P
o
Coopkau
TECTUPOBaHME g
XOMNLIOTEPOE Heucnpastsie
lizose e Bosepar
KOMIIOHEHTSE CobGpannsie nocrasuyngy
oF KOMIBI0TEPM ;
NOCTABUYIKA Orrpyska u Mpoatssie
nomyetie :
.
KomnosenTss
Byxrantepcxan 2
cucTeMa

Puc. 4.12.1. Pe3ynomam gvinoanenus ynpaxcuenus 1

Jlaboparopuas padora 9. Co3ganre moaenu TO-BE.

Monens TO-BE co3naercs Ha ocHoBe aHanmu3a Moaenu AS-IS. AHamn3 MOXeT IPOBOAUTECS Kak 0 GOPMaIbHBIM
IIpU3HaKaM (OTCYTCTBHE BBIXOJIOB WIIM YIPABJIEHUH Y paboT, OTCYTCTBHE 0OpaTHBIX CBA3EH M T. J1.), TaK H 110
He(opMasIbHBIM - Ha OCHOBE 3HAHUH IPEIMETHOH 00J1acTH.

Jormyctum, B pe3ynbTaTe aHaINU3a IPHHAMACTCS PEUICHNE PEOPTaHNu30BaTh QYHKINK IPOU3BOJCTBA U TECTHPOBAHUS
KOMITBIOTEPOB M OCTaBUTH QyHKIMOHATBHOCTH "IIpodarcu u mapkemune'' v ""Omepysxa u nonyuenue' noxa 6e3
HU3MEHEHHH.

[punsito pentenre copMUpOBaTh OTAEHT AU3aiHA, KOTOPBIH JT0JDKEH (POPMHUPOBATH KOHPHUTIYPALHIO KOMIILIOTEPOB,
pa3pabaTbIBaTh KOPIIOPATUBHBIE CTAHAAPTHI, TOJONPATh IPUEMIIEMBIX OCTABIINKOB, pa3padaThiBaTh HHCTPYKLIUH 110
cOopke, MpoLeAypsl TECTUPOBAHUS U YCTPAHEHHS HETIOIA0K AJISI BCETO IPON3BOCTBEHHOTO OTAEINA.



Pabota "Céopka u mecmuposanue komnviomepog' 10JKkHa OBITH PEOPTaHU30BaHA U Ha3BaHa "[Ipou3so0cmeo
npoodykma". Bynyt co3nansl pabotsl "Pazpadomams konguzypauuio", "Inanuposame npouszeoocmeo’ u "Coopams
npooykm"'.

PaccmoTrpuMm HOBEIE ponn niepcoHaina. [{i3aiftHep qokeH pa3padaThiBaTh CUCTEMY, CTAaHAAPTHI Ha POIYKIIHIO,
JIOKYMEHTHPOBATh U MIepeIaBaTh CIICU(PUKAINN B OTACT MapKeTHHTa U poaX. OH JOIDKEH OIpeAeisITh, KaKue
KOMIIOHCHTHI (ammapaTHbie ¥ MPOrPaMMHBIC) JTOJKHBI 3aKYMAaThCs A1 COOPKU KOMITBIOTEPOB, 00CCIICUYHBATh
JIOKYMEHTAIIUCH U YIPABIATh MPOIeypaMu COOPKH, TECTUPOBAHUS U YCTPAHCHHUS HETIONAIOK.

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

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

Jucneryep HODKEH COCTaBIIATh PACIIMCAHNE TPOM3BOACTBA HA OCHOBAHHUH 3aKa30B Ha COOPKY, ITOTYYEHHBIX B PE3YJIbTATE
pabote! "I[Iianuposams npouzeo0cmeo ", MOIy4IaTh KON 3aKa30B KIIMCHTOB H OTBEYATH 3 YIAKOBKY M KOMIUICKTAITUIO
3aKa3aHHBIX'" KOMIBIOTEPOB, IEPEABACMbIX B pa0boTy "Omepyska u noayuenue'

JlaGoparopuas pabora 10. Co3ganue nuarpammel DFD.

[Ipu oopmiIeHHH 3aKa3a BaKHO MPOBEPHTH, CYILECTBYET JIM TAKOW KJIMEHT B 0a3e JaHHBIX U, €CIIM HE CYIIECTBYET, BHECTH
ero B 0a3y JaHHBIX U 3aTeM 0(popMUTH 3aka3. OpopmileHre 3aka3a HAYMHACTCS CO 3BOHKa KJIMeHTa. B mporecce
odopmireHHs 3aka3a 6aza JaHHBIX KJIMSHTOB MOXET MIPOCMATPUBATHCS U PEIAKTHPOBATHCA. 3aKa3 IODKEH BKIIOYATh KaK
nHpopMaLuUIo 0 KITMEeHTEe, TaK ¥ HHPOPMAIUIO 0 3aKa3aHHbBIX NpoaykTax. OdopmiieHne 3aka3a noapazyMeBaeT YTeHHE U
3anmuch MHPOPMAIMHK O TIPOYHX 3aKa3ax.

B nponecce nexomnosunuu cornacuo npasuiam DFD HeoOxonmumo npeoOpa3oBaTh rpaHUYHBIE CTPEJIKH BO BHYTPEHHUE,
HauMHAIOINECS ¥ 3aKaHUYMBAIOLIMECS Ha BHEITHUX CCBhUIKAX.

Jexommosupyiite padoty "Ogopmnenue 3axazos” Ha nuarpamme A2.

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

Puc. 4.15.1. Boibop nomayuu DFD 6 ouanoze Activity Box Count
3.1lenkaute o OK u BHecuTe B HOBYIO nuarpaMmmy DFD A22 nmena paboT:
IIpoBepka 1 BHECEHUE KITUCHTA;

BHecenue 3akaza.

4.Mcnons3ys kHONKY] Ha manuTpe HHCTPYMEHTOB, BHECUTE XPAHUITUILA

JaHHBbIX:



CHHCOK KIIMEHTOB;

CHHCOK IPOLYKTOB;

Crucok 3aKa3oB.

Y ganute rpaHUYHbIE CTPENKH ¢ auarpamMmel DFD A22.

Hcnonp3ys KHONIKY

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

CospaiiTe BHyTpEHHHE CCBUIKH cOrTacHo puc. 4.15.2. TIpy HIMEHOBaHHUH CTPEIIOK UCIIONB3YHTE CIOBaph.

-~ {1] crmcox mnétrrbs Bl Crucok npoayxros - || Crmcok sakasos

3BOHKM Hrhopuauytn TR
KMeiTon 0 KIMeHTax ' gamm
1 Vsdiopmatms | npoaysimo
& ) 0 KNWeNnTax & :
HeoOxoAWMan
MNposepka u ans
BHECEHME ohoprneHia 5
KNMeHTa 3aKasa © nE
BHeCeHue 3 KITHEHTOB
3anBioe Ha 2aKaA3 3ax_aaa,_

Puc. 4.15.2. Juaecpamma A22

8.00paTtuTe BHUMaHUE, YTO cTpesku "Hupopmayus o knuenmax' v ""3akazel kiuenmog' nByHanpasieHHbIE. [l TOrO
4TOOBI ClIENaTh CTPENIKY JIByHAIPABICHHOH, HIEIKHATE NPaBOM KHOIKOM MO CTPEKe, BHIOEPUTE B KOHTEKCTHOM MEHIO
nyHKT Style 1 Bo Bkiajke Style BeiOepure onuuro Bidirectional.

9.Ha ponutensckoit auarpamme A2 tyanenupyiite (Change to Tunnel) cTpesku, MOIXOASIINE U HCXOISIHE U3
pabotsl "Opopmnenue 3axazos” (puc. 4.15.3).

Crannapiol Ha Mpasuna u
NPOoLAYKLMIO npoueaypbI

3288 | Ohopmnerue | Akt
Ha 33Ka3 3aK3308 ‘:\memos
2
( byxranrepckan

cucremMa

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

Ha6opaTopHa${ Da60Ta 11. OTO6Da)KeHI/Ie MOACIN JAHHBIX B UHCTPYMCHTAJIBHBIX CPCACTBAX NPOCKTHUPOBAHU.

Oto0paskenue Moaeau AaHHBIX B ERwin

2.1.1. ®du3nyeckas u Joruyeckasi MoaeJb JTaHHBIX



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

Pabora ¢ mporpaMMoif HauWHAETCS C CO3AAHUS HOBOM MOJIEIH, U KOTOPOil HY>KHO yKa3ath Tum u neneyio CYBJI (puc.1).

Create Model - Select Template @
New Model Type
oK
" Logical " Physical @ Logical/Physical _

Create Using Template:

Browse File System....

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

default settings.
Target Database
Database: DB2 v | Version: iDB2/UDE 8.1/8.2 g

Pucynok 1.Coznanmne HOBOI Moaenu

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

Jlormyeckuii ypoBeHb - 3T0 a0CTPaKTHBIN B3IJIA Ha JaHHBIC, HA HEM JaHHbIE IPEIICTABIIAIOTCS TaK, KaK BBHITJISIAT B
pealbHOM MHp€, U MOTYT Ha3bIBaThCS TaK, KAk OHM Ha3BIBAIOTCS B peaabHOM Mupe (Hanpumep "IlocTosHHBIN KineHT",
"Otaen" i "3akaz").

OOBEKTHI MOJIEITH, MTPECTABIsICMbIC HA JIOTHYECKOM YPOBHE, Ha3BIBAIOTCS CYIIHOCTSIME U aTpuOyTamu. Jlormyeckas
MOJIEJb TAHHBIX SIBIISIETCS] YHUBEPCAIILHOM U HUKAK HE CBsA3aHa ¢ KOHKpeTHOH peanu3ainueit CYB/I.

®dusnyeckuii ypoBeHb 3aBucuT oT KoHKpeTHOH CYB/I. B dusndeckoit Mogenu copepxurcst nHGpopManus o Bcex 00beKTax
BJI. ®usnueckast MOeb 3aBUCUT OT KOHKpeTHO! peanuzaunn CYB/]. OnHoil 1 Toi e JIOrHYecKoi MOAeIu MOTyT
COOTBETCTBOBATh HECKOJILKO PA3HBIX (PU3UUECKUX MOJIEIICH.

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

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

Logical L]

: Physical

Pucynoxk 2.IlepexmoueHne MeXIY YPOBHIMHI

Ipumeuanue. B coznanHOI MOJIeNN ¢ HACTPOHKAMHU 110 YMOJIYaHHIO HEKOPPEKTHO OTOOPasKar0TCsl PYCCKHE CHMBOJIBI.
Yro0Bl yCTPaHUTB 3TOT HEAOCTATOK, HEOOXOANMO TTOAKOPPEKTHPOBATH MCIIOIb3YeMble B MO/IENN WPUPTHL. [{jist aToro
Heobxoaumo 3aiitu B MeHIo Format -> Default Fonts & Colors, mocneaoBatebHO IPOUTHCH IO BCEM BKJIaKaM, B KA4eCTBE
mpudTa BEIOpaB Mr000i mpudT, HazBaHKE KoToporo 3akanuuBaercs Ha CYR (mampumep, Arial CYR), u BeicTaBUB
nepekitouarens Apply To B 3Hagenne All Objects.

JlabopaTopHas pa6oTa 12. Co3aHue JOTHYeCKON MOJICTH JaHHBIX.

Jlormueckuii YPOBEHb MOJCIIN JaHHBIX

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



e

Pucynox 3.ITarens Toolbox

Bun
Ha3HayeHue KHONKH

KHOIIKH

E Co3maHne HOBOM CYIIHOCTH. /71 3TOTO HYKHO IMIETKHYTH 110 KHOIIKE H
3aTEeMI0 CBOOOJHOMY MECTY Ha MOJEIH

Q Co3pmanue kareropud. /s ycTaHOBKH KaTETOPHAIBHON CBSI3U HY)KHO

- LIENIKHYTh 10 KHOIKE, Jajiee - M0 CYIIHOCTH-POIUTEINIO, U 3aTeM - 110
CYIIHOCTU-TIOTOMKY.

‘_‘ Co3manne HAeHTHOUIIPYIOMEH CBs3H. J{JIsI CBS3BIBAaHUA ABYX CYITHOCTEH
HYKHO IIEJIKHYTH IT0 KHOTIKE, Jajiee - TI0 CYIIIHOCTH-POTUTEIIIO, 3aTEM - IO
CYITHOCTH-TIOTOMKY.

H Co3nanue CB3M "MHOTHE KO MHOTUM"

H
S Co3nanve HEUIECHTUPHUIUPYIOIEN CBSI3H

TMoce co3aanus CYLIHOCTH €M HY)KHO 3a1aTh aTpuOyThL. [[JIs 3TOr0 HYKHO ABAKIBI IIEIKHYTH M0 HEN UM B KOHTEKCTHOM
MeHI0 BeIOpath myHKT Attributes (puc.4).

_E_I"ﬂilyi ‘Qay‘aa L o
Attibute [a][] Genersl | Datstype | Dstrition | soe | L 2]
-@ Kon sekasa Domain

Nlata opapMneHua Soit-

© lphabetialy  Herachoaly | .|

? <unknowny
® Blob
@10 steiirnc)
tHt Mumber
Ag® Sking

lcon:” @DerauItDaretimelcon L] _J

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

Reset... | | 0K I Cancel l

Pucynox 4.0xHO aTprOyTOB BRIOPaHHON CYITHOCTH

B nosiBUBIIEMCSI OKHE MOYHO [IPOCMOTPETh U OTPENAKTUPOBATh HH(POPMAIIHMIO O CO3[[aHHBIX aTpUOyTax, CO31aTh HOBBIE.
31ech e 3a1aeTcsd NepBUYHBIN KiTtod. J[J1s co3ganns HOBOro aTpuOyTa ciieayeT HaxaTb KHOonKy New. B mosBuBmeMcst okHe
MOHO BbIOpats Tum atpubyta (BLOB, mata/Bpemst, umcio, cTpoka), 3aaath nMs atpubyta (Attribute Name) u umst cronbua
(Column Name), KOTOpBIH OyIeT COOTBETCTBOBATH aTpHOYTY HA (PU3NUECKOM 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 co3manus aTpudyTa

[ocne coznanus CyIIHOCTEW CO3aI0TCS CBI3M MeXAY HUMH. [1pu co3panny uneHTHGUIUPYIOIIei CBA3U aTpUOyTHI,

COCTABJIAIONINE TIEPBUYHBIN KIIFOY CYLIHOCTU-POIUTEINS, MUTPUPYIOT B COCTAB IIEPBUYHOIO KIIFOYA CYIIIHOCTH-IOTOMKA, [IPH
CO3JJaHUM HEUICHTUDUIHUPYIOIIEH CBSA3H - IIPOCTO B COCTAB aTPUOYTOB CYIIHOCTH-IOTOMKA. 3a1aTh CBOUCTBA CBS3H I
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 HANIPABICHHH POIAUTENE-TIOTOMOK M TIOTOMOK-POIHTEND),
MOIIHOCTh CBSI3U (HOJIb, OJJUH WK O0JIbIe; 0auH 1 Oosblie (P); HOMb win oauH (Z); TOYHO (KOHKPETHOE YHCIIO) ),
MOMEHSTh TUII CBs13U. Bo Bkimagke Rl Action MOKHO 3a1aTh OrpaHUYEHHS [IETIOCTHOCTH.

[Tpumep nornveckoit Mosenn 6a3bl JaHHBIX MIPUBE/IECH 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 6.0xHO CBONCTB 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)

Crtpoka 2akaza
;

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

KonuvecTeo

3akas
Kop zakaza

Mata othopMnenua | BKNONEET /
Hata BeinonHeHua | BX0AWT B

Mpogykr
Koa npoaykra |

BXOAMT B /
BKNHIMYART HazeaHue

Llena

Pucynox 8.ABToMarnuecku 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 CKPHUITHL 1uis BeIOpanHoi CYB/I. [l sToro mpeaHa3HadeH MyHKT
mewto Tools -> Forward Engineering/Schema Generation (puc.9).

DB2/UDB Schema Generation : <Main Subject Area>

Option Set: [DelaullSchemaGenelalion _: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
;
Column ] Physical Storage
Index [JPre-Script
Referential Integrity [JPost-Seript
Trigger Create Procedure
Other Options []Drop Procedure
CREATE ALIAS
[JDROP ALIAS
[] Override Owner

Table Fiker: 3/3

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

Pucynok 9.0kHo renepanuu SQL-ckpuntos s nenesoid CYBJ

3/1ech MOXKHO YKa3aTh, KAKUE UMEHHO CKPHIITHI CJEAYET T€HEPUPOBaTh, IPEABAPUTEIBHO IPOCMOTPETh UX U
HETMOCPECTBEHHO creHepupoBaTh (mpu 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 pa3pabOTKU IUarpaMM BapuaHTOB KCIONIb30BaHuA B cpene IBM Rational Rose 2003

Pabota Hag mozenbto B cpene IBM Rational Rose HaunHaeTcs ¢ o01iero aHaign3a mpooOJaeMbl U IOCTPOCHUS Ouazpammol
8APUAHMOE UCNOIb306AHUS, KOTOPasi OTpaXxkaeT (PyHKIMOHAIbHOE Ha3HAYEHHE IPOSKTHPYEMOIl MPOrpaMMHON CHCTEMBI.
J1n1st BHOBB CO3/1aBa€MOT'0 MPOEKTa MOXKHO BOCIIOJNIb30BATHCSI MACTEPOM THITOBBIX IIPOSKTOB, €CIIM OH YCTAHOBJIEH B JAHHOU
KOH(Urypannu. Mactep THIOBBIX TPOEKTOB HOCTyIeH U3 Menio File>New (@aiin>HoBbIi) win npu nmepBOHAYANBHOM
3arpyske nporpammsl IBM Rational Rose 2003. B cirydae pa3pa®oTku mpoexTa, A7l KOTOPOro He W3BECTHA WM He BEIOpaHa
TEXHOJIOTHS €r0 pean3alliH, CIeAyeT OTKa3aThCsl OT MacTepa, B pe3ysibTaTe Yero NosIBUTCS pabouul unmepgetic
npoepammur IBM Rational Rose 2003 ¢ 4ncThIM OKHOM aKTUBHOM Ouazpammbl Kiaccoé 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 IPeAroaraet
MHTYMTHUBHOE 3HAKOMCTBO YHMTaTENeH ¢ 0COOCHHOCTAMH (DyHKIMOHMpOBaHMs Oankomara. [Ipu aTom paspadaTbiBaeMmast
MO/JIeJIb CUCTEMBI YIIPABJICHUsSI 0AHKOMATOM HCIIOJIb3YETCs B KAUeCTBE CKBO3HOTO MPUMEpPa, B paMKax KOTOPOTro
WLTIOCTPUPYIOTCS 0COOEHHOCTH pa3paboTKH pa3ndaHbIX auarpamm 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 ClIy4a€ UBMCHUTCH UM B CTPOKC 3arojIOBKa U UMs MPOCKTA B UCPAPXUICCKOM MPEACTABJICHUN MOJCJIN B 6pay3epe
IMPOCKTa.

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

st pa3paboTku duaspammul éapuanmos ucnoawvzoganus monenn B cpeae |BM Rational Rose 2003 meodxoammo
aKTUBH3HUPOBATH COOTBETCTBYIOLIYIO AWarpaMMy B OKHE AHArpaMMBI. DTO MOXHO CHeJIaTh CICIYIOLIMMH CIIOCOOaMH:

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

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

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

CIeMANIbHAS naHeb UHCIPYMEeHMOo8, COJIeprKalllas KHOIIKY ¢ H300pakeHHeM Ipad)UuecKuX IeMEHTOB, HEOOXOJUMBIX s
Pa3pabOTKU Juazpammvl 6apuanmos uchob3oganus. HasHaueHue oTaeIbHBIX KHOIIOK JaHHOU NMaHEeNH MOXKHO Y3HATbh
TaKKe M3 BCIUIBIBAIOIIUX ITO/ICKA30K, KOTOPHIC MOSABIIAIOTCS, €CIN TIOABECTH M 33/I€PXKaTh HA HEKOTOPOE

BpeMsl yKa3samesib MBIIIU HAJ TOW WM 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 IMpeppariaer 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 MPHMEYAHHUS C COOTBETCTBYOIIIM
& rpaIeCKUM SIIEMEHTOM JIHArPaAMMBI
= Package JlobagnsieT Ha Juaspammy naxem
- Use Case JloGaBiseT Ha quarpaMMy BapuaHT MCHOJIB30BaHUS
2 Actor JloGaBnsieT Ha quarpaMMy akTepa
r Unidirectional Association JTo6aBisieT Ha AHArpaMMy HANPABIEHHYIO ACCOYUAYUIO
E Dependency or Instantiates JTo6asiseT Ha AMArPaMMy OTHOILEHHE 3aBUCHMOCTH
4 Generalization JlobaBisieT Ha TUarpaMMy OTHOIIEHHE 0000IIeHUs

Ha crienmanbsHOM MaHe u HHCTPYMEHTOB 0 YMOJTYaHHUIO TIPUCYTCTBYET TOJBKO YaCTh KHOTIOK C MUKTOIPaMMaMH
3JIEMEHTOB, KOTOPBIE MOI'YT OBITH UCIIOJI30BAHbI I IOCTPOEHHUS AMarpamMmbl. J00ABUTh KHOIIKU C MUKTOrPAMMaMHK
APYrux rpauuecKux 3J€MEHTOB, HAIIPUMED, TAKUX KaK Ousnec-eapuanm ucnonvsosanus (bUSiness use case), ouswnec-
axmep (business actor), corpyauuk (business WOrker), win yaaauts HEHYKHBIE KHOIIKH MOYHO C IOMOIIBIO HACTPOUKH
CIIEIMATBHON TTAHEIN HHCTPYMEHTOB.



OTKpBITh 0Ua02080€ OKHO HACTPOIKHU CIICUATBHBIX TAHEICH HHCTPYMEHTOB [t quarpamm B cpeae |IBM Rational Rose
2003 MOXHO € MOMOILBIO onepayuu TiaaBHoOro merto: Tools>Options (MuctpymenTor>TlapameTpsl), pacKpsiB

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 ClIeLUaIbHOM
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 no6aBeHUs] HEOOXOAUMBIX KHOIIOK Ha MaHEJNb CIeAyeT BBIICIUTD MX B JIEBOM OKHE CO CIIMCKOM ITHMKTOIpPaMM
rpadUIecKuX 3JEMEHTOB, ITOCIIE Y€r0 HAXKATh KHOIIKY /l06aBHTH B IICHTPE JUAIOTOBOTO OKHA. JIJIst yaeHNsI HEHY KHBIX
KHOIIOK C NaHeJI HHCTPYMEHTOB CIIEAYET BBIIEINTh UX B TPABOM OKHE CO CIIMCKOM ITHKTOIpaMM Ipad)UuecKux dJIEMEHTOB,
IIOCIIC YeTO HaXKaTh KHONKY ¥YJAJUTh B IIEHTPE JUANIOrOBOrO OKHA. J[JId BOCCTaHOBIICHUS Ha0opa MUKTOIPaMM IO
YMOJIYaHHIO MOXHO Ha)kaTb KHONIKY COpoc. Ilocie HacTpoliku crienuallbHOM MaHeIu HHCTPYMEHTOB COOTBETCTBYIOLIEE
OKHO CIIEAYET 3aKpPBITh HAKATHEM HA KHONKY 3aKPbITh.

JlobaBnieHre akTepa Ha JUarpaMMy BapUaHTOB HCIIOJIL30BAHUS U PEIAKTUPOBAHHUE €r0 CBOMCTB

Jnist noGaBiIeHUs aKTepa Ha JUarpaMMy 6dpuaHma UcnoIb3068akusi HY’)KHO C IOMOIIBIO JIEBOM KHOIKY MBIIIH HAXKATh
KHOIIKY € M300pa)KeHUEM MUKTOPAMMbI aKTepa Ha CIEIHATbHON MaHeIH HHCTPYMEHTOB, OTIYCTHTh JIEBYIO KHOTIKY MBIIIH
U IIEJKHYTh JICBOH KHOIKOM MBIIITH HA CBOOOTHOM MecTe pabouero jucra quarpaMMbl. Ha quarpamme mosiBUTCS
n300pakeHre aKTepa ¢ MapKepaMu H3MEHEHHUS €r0 FeOMETPHUUSCKUX Pa3MEPOB U MPEIOKEHHBIM IIPOrPaMMOi HMEHEM 10
ymoraanuio NewClass. Jliist pazpabarsiBaeMoii Mojieny 0aHKOMATa MPe/NIOKEHHOE TPOrPaMMOil UMsI aKTepa ClieyeT
n3MeHUTh Ha Kiment bankomara (puc. 3.2).

& Lational Rose - ATMmodel.mdl - [Use Case Diagram: Lse Case \ie £ =10] x|
[y File Edit View Format Browse Report Cuery Took  Add Window Halp =18] x|
D@ & 2D & w0 Felaanm
P ATMmacd k =
% 3 Usa Case View L
#1-[3 Logical View o
4 L Componant Visw X
B Diaployment View - MEPKE DB HIMEHEHNA
138 Model Propesties ) _ TEOMETPHUBCKIX DE3MEDOB
= -/(__,.—’// ANSMSHTE MOLENA
% . — //
i ™ /
. [ ) /
-y
4 //
* /\ A
o . N
& KnueHr
Bawkomata
|
1 i
For Help, pross F1 Deloul Language: Anabiis [ [

Puc. 3.2. /IlnarpaMmma BapHaHTOB HCIOIB30BAaHUS IOCTe T00ABICHUS Ha Hee aKTepa

YtoOBI N3MEHHUTH PACHOIOKEHNE H300pakeHUs Tpad) TIECKOTO 3JIEMEHTa MOJIENH, CIIEAYET MISTIKOM JICBOW KHOIIKH MBITITH
BBIJICJIUTH €T0 B pabovell 00JIaCTH qUarpaMMBbl, U, HE OTITyCKasl JICBOI KHOIIKH, IEPEMECTUTh B HY)KHOE MeCmo IUarpaMMBbl.
[Ipu 3TOM BBIAETICHHBINA 3JIEMEHT BU3yaJbHO OTIIMIASTCS OT OCTAIBHBIX HAJMYHEM MapKepOB U3MEHECHHUS €ro



rEOMETPUUECKUX Pa3MepOB B (popMe HEOOBIIUX YEPHBIX KBAAPATOB. Bolice TOUHOE TepeMEIEHIE dIIEMEHTA MOKHO
OCYILECTBHTH C IIOMOIIBIO CTPEIOK: € T , J’ Ha KJIaBHATYyPeE.

YT00bI N3MEHUTD TpaduuecKue pasMepbl H300paKEHHUS SIIEMEHTA MOJIEIIH, TIPEK/IE BCETo, CIIEAYET IETUYKOM JIEBOH KHOIIKH
MBIIIN BBIIEIUTH €0 B paboueii oonactu quarpaMmel. 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, N300paXKaIOIINI I'PaHUIIBI BEIOPaHHOTO T€éOMETpHUIECKOTo teMeHTa. [locie dero, He
OTITyCKasl JIEBOM KHOIIKH MBIIIIH, CIEAYET AUaroHAIbHO M3MEHHUTH pa3Mephl 3TOT0 MPSIMOYToJIbHIKA HYKHBIM 00pa3oM (puc.

3.3).

+ Rational Rose - ATMmodel.mdl - [Use Case Diagram: Use Case View 2 3H =10 x|
[ Fle Edt Vew Format Browss Report Query Took Adddns Wirdow Help =181 x]
DEd e & 0O BRBRODED @ Qaq OF
FE ATHmodel 3 j
£ Use Cage Visw ™
- Logeal View
%1 (3 Comporent View =]
T Deploymert Vasw ' T paHHLbl 3NEMEHTE MOLENH
(58 Model Properties o] L NPH HIMSHEHKH 210 PE3MEpoR
= o L
R \ )
r B il
5 |
*
-
Fanewr
@ BaHkomata
= =2
| i
Far Help. pross F1 Defoudt Language: Anabsiz i

Puc. 3.3. /lnarpaMMa BapraHTOB HCIIOJIB30BAHHS IIPH N3MEHEHUHN TPa)UUECKUX Pa3MEpOB aKTepa

VM pa3sMeIeHHOTO Ha AMarpaMMy dJIeMeHTa pa3paboTYnK MOXKET U3MEHHTb JIMO0 cpasy mociie 1o0aBIeHHS JIEMEHTa Ha
JqMarpaMmy, 0o B XoJie rociienyomieid padboTsl Hajl mpoekToM. [is modoro rpaduueckoro sjeMeHTa MOJIEIH IO IENTYKY
NPaBOil KHOIKOW MBILIN Ha BEIOPAHHOM 3JIEMEHTE BBI3BIBACTCS KOHTEKCTHOE MEHIO TAHHOTO 3JIEMEHTa, CPell OllepaLii
kotoporo umeercs nyukm Open Specification (OtkpeiTh cienupukanuio). B aToM cinyyae nossisercs

JIOTIOJTHUTENBHOE OUAI02060€ OKHO CO CIIEIMANbHBIMH BKJIJIKaAMH, B TIOJIS1 BBOAA KOTOPBIX MOYKHO 3aHECTH BCIO
nHpopmanuio o 1aHHOMY 3eMeHTy. [ nodaneHnoro aktepa Kinenr bankomara okHO criennguKanny CBOWCTB
BBITJISITUT CIIeAYIOUMM o0pazom (puc. 3.4).

2]
Relations I Componsnts I MNezted I Filesz I
General I L etail I O perations I Attributes
M ame: IKnHerrr EaHkomaTa Farent: Use Case Wiews
Type: [ ~
Stereatppe: I.-"—‘q.ctc:r - I
— E=xport Control
= Public £ Brotected| € Friwate € Implementation
D ocurnentation:
=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 J000T0 3JIeMEHTa MOJIEIT MOXKHO TaKKe
JIBOMHBIM ILIEJTYKOM JIEBOM KHOIIKOW MBIIIH Ha rpaduueckoM M300paKeHUH ATOrO dJIEMEHTa Ha Juarpamme. XoTs B
cpene IBM Rational Rose axmep siBasieTcst KitaccoMm, Uit HEro HEKOPPEKTHO creluUIUPOBaTh aTpUOYTHI U onepayuu,
MIOCKOJIbKY aKmep SBISIETCSI BHEIIHEH 110 OTHOIICHHIO K pa3padaThiBaeMOM CHCTEME CYLTHOCTBIO.

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



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

cekuuro Documentation cnenyer Beectu Teket: "JIro6oe u3ndeckoe U0, MOAb3yIoLIeecs yeayramu 6ankoMara' u
Haxatb kKHOTIKY Apply (ITpumennts) win OK. [Tocne u3MeHeHHs TaHHBIX cBOHCTB akTepa KiineHT 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. /lnanoroBoe okHO ceuu(pHKAIMK CBOMCTB IT0CIIE U3MEHEHHS CTEPEOTHIIA U T00aBJICHHSI TEKCTA JOKYMEHTAIUU
s akrepa Kiuent bankomara

JlobaBnieHre U pelaKTUPOBAHHE BapUAHTA UCIIOIb30BaAHUS

Juis moGaBICHUS 8apuanma UCnoab3068aKUsa Ha TAArpaMMy HYXKHO C MOMOIIBIO JIGBOM KHOTIKM MBIIITH HAXaTh KHOIIKY C
n300pakeHUEM 8apuanma UCnOIb306aHUs Ha CIICITHATIBHOMN aHeIn HHCTPYMEHTOB, OTITYCTHUTD JIEBYIO KHOIIKY MBIIIH U
HIEJKHYTh JIEBOW KHOMKOW MBIIIK Ha CBOOOTHOM MecTe nuarpamMmMbl. Ha muarpaMme mosiBUTCS U300paKeHHUE 6apuUaHma
UCNOIb308aHUs C MAPKEPAMH U3MEHEHUS €T0 TeOMETPHUYECKIX Pa3MEPOB U MPEIOKEHHBIM IPOrpaMMON HIMEHEM 10
ymomuanuio NewUseCase. [l pa3pabaTsiBaeMoi MOl OaHKOMATa MPEeI0KESHHOE TIPOTPaMMOM UMS gapuanma
uUCnonvb306aHus cieayer n3MeHnTh Ha CHATHE HAJTMYHBIX MO0 KPeIUTHON KapTouke (puc. 3.6).

% Rational Rose - ATMmodel.mdl - [Use Case Elagram:

: =10 x|
[3 Fle Edt wew Format Browse Report Query Took Addins Window Help =18 x|
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Dl s Language: dnals:

Puc. 3.6. /Ilnarpamma BapraHTOB HCIIOJIB30BAHMSI ITOCIIE JJOOABJICHHS Ha HEE BapUaHTA MCIIOIh30BAHHMS

J1s1 yTOUHEHUs CBOWCTB JAHHOTO 8aApUANmMA UCNOAb306AHUS CIIEAYET OTKPBITh 0UAI02080€ OKHO CTICU(UKAIINN €T0
CBOICTB, HalIpUMeEp, C TOMOILIBIO ABOMHOTO IIEITYKa JICBOM KHOIIKOI MBIIIN HA H300paKCHUH ITOTO DJIEMEHTa Ha
nuarpamme. J{ist UBMEHEHHsI 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 6APUANMA UCNOIb308AHUsL OKHO CHIEIU(HUKAIMK €r0 CBOMCTB Oy/IeT BBITSACTh CIETYIOIAM
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 nobaBieHUs accoyuayuy MEXay aKTEpOM M BAPHAHTOM HCIIOJIb30BaHUS Ha IMArpaMMy HY>KHO C IOMOIIBIO JIEBOM
KHOIIKM MBIIIH HAXATh Ha CIICIMAIbHOMN aHeIH HHCTPYMEHTOB KHOIKY ¢ H300pa)KeHHEM MUKTOIPAMMBI

HaTpaBJIeHHON accoyuayuu, OTIYCTUTD JIEBYIO KHOIIKY MBIIIH, IIEIKHYTh JIEBOH KHOTIKOM MBIIIN HAa H300paXXeHUHU aKTepa
Ha JMarpaMMe U OTIIYCTUTb €€ Ha U300paXEHHUHU 8apUaHma Uucnoib3osanusi. B pesyiabprare 3TUX IeHCTBUIA Ha AUarpaMmme
MOSIBUTCS M300paKEeHUE accoyuayuu, COSTUHSIONICH akTepa ¢ BApHAHTOM HCIIONIb30BaHus (puc. 3.8).
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Puc. 3.8. /Ilnarpamma BapraHTOB HCIIOJIB30BAHMSI ITOCIIE JJOOABJICHHS Ha Hee HANPABIEHHOW acCONUaIuN

IIpu HEOOXOIUMOCTH MOXKHO CAETATh HAMPABICHHYIO dCcoyuayuro HEHAPABICHHOM, IS YeT0 CIIEAYET BOCIIOIBE30BaThCS
JTUAJIOTOBBIM OKHOM CBOMCTB accoyuayuu. OTKPBITh 3TO OKHO MOHO, HAPUMED, JBOWHBIM IIETYKOM Ha H300paKEHUU
JMHWHN dccoyuayuy Ha uarpaMme, Tociie 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 moOaBNeHUsT OTHOIIIEHUS 3aBUCUMOCTH MEX/Ty IBYMsI BApHAHTaAMH HCIIOJIb30BAHMS Ha JUAarpaMMy HEO0OXOIMMO
MIPEIBAPUTEIFHO PACCMOTPEHHBIM BBIIIE CIIOCOOOM JTI00aBUTh BTOPOH 6apuanm ucnoavsosanus ¢ nmeHneM [Iposepka [TMH-
koxa. [Tociie 3Toro ¢ IOMONIBIO JICBOW KHOITKH MBIIIH HAXKaTh KHOTIKY C H300pakKeHUEM IMMUKTOTPaMMBbI 3aBUCIMOCTH Ha
CIIeIMAbHON TTaHeIT! HHCTPYMEHTOB, OTITYCTUTH JIEBYIO KHOIKY MBIIIH, IEIKHYTh JICBOH KHOITKOW MBIIIN Ha
n300pakeHnn sapuanma ucnoasvsosanus CHATHE HATMIHBIX M0 KPEIUTHON KapTOUKE U OTITYCTUTH €€ Ha

u3o0pakeHnu sapuanma ucnoavsosanus [Iposepka [IMH-koxa. B pe3ynpTare 3TUX NSHCTBUI HA AUArpaMME MOSIBUTCS
n300pakeHHEe OTHOLIEHHUS 3aBUCUMOCTH, KOTOPOE COEIMHSIET J1Ba BEIOPAHHBIX 8ApUAHMA UCHOIb308ANUSL.

TTockonbky sapuanm ucnoavzosanus Iposepka [TMH-ko1a BRITONHAETCS BCETAA, IS JOOABICHHOTO OTHOIICHUS
3aBUCHMOCTH JIOTOJIHUTENILHO CIEAYEeT 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 It JaHHOTO OTHOWICHUS 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 Jydiiel BU3yaau3aliy JHarpaMMbl TEKCTOBYIO 00JIACTh cmepeomund MOXKHO
MIEPEMECTUTH B HY)KHOE Mecmo AAATPaMMEL. BEITIOTHUTE 3TO MOYKHO C IMTOMOIIBIO OOIIEro crioco6a nepeMeneHAs
rpadUIecKuX JIEMEHTOB MOJIEIH, KOTOPBIA OBUT PACCMOTpPEH paHee B ATOH JICKIIMH IPUMEHHUTENBHO K akTepy KimeHnT
bankomara.
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Puc. 3.9. /Ilnarpamma BapraHTOB UCIIOIB30BAHUS MOCHE JOOABICHUS HA Hee OTHOIICHUS 3aBUCUMOCTH

AHaoru4HEIM 00pa30M MOTYT OBITH TOOABJICHBI HA TUATPaMMy BapHaHTOB UCIIONB30BAHISI OTHOIICHHS 3aBHCUMOCTH CO
crepeotunoM <<extend>>, KOTOpbIC IPUMCHSIOTCS JIJIsI MOJCIMPOBAHUS MCKIFOUCHHU IPY BBIMOJHCHHH
OTZECNBHBIX 6aAPUAHMOE UCNONb306AHUSL.

OxoHYaTeIIbHOE MOCTPOCHHUC AUArpaMMbl BAPpUAHTOB UCIIOJIb30BaHUA

K otnensHOMY sapuanmy ucnonw306anis MOKHO T0OABUTh TEKCTOBBIH (paiin C OMUCAHUEM CLICHApHS €T0 BBINOIHEHUs. J{s
9TOT0 HEOOXOANMO BBIICIUTD TOT BAPUAHIN UCNOIL306AHUS B Opay3epe MPOEKTa U BHITIOIHUTD OIIEpPALHIO

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 HaxkaTust KHONKA OTKPBITH MUKTOrPaMMa T00aBICHHOTO (haiiia MOSBUTCS B
Opaysepe IPOeKTa HHXKE COOTBETCTBYIOIIETO 8apuanma uchoab308anus. B mocnenyromeM MO>KHO BEPHYTHCS K
pelaKTHPOBaHUIO 3TOTo (haiiyia crieHapus, BBIIOIHUB 060UHOU WeayoK Ha 3TON uKTorpamme. I1pu aToM ¢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. JloGaBuTh akrepa ¢ iMeHeM BaHK, 11 KoToporo BeIOpath ctepeotun 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 ucnonv3o06anus ).

3. Job6aButh gapuanm ucnoavb3osanus bIOKMpoBaHUE KPEAUTHON KapTOUYKH.

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

ucnonvzoearus IorydeHre CpaBKU O COCTOSHHUH CUETA.

5. Jl0o6aBHTE HANIPABICHHYIO accoyuayuto OT 8apuanma ucnoab3osanus 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>>, HanpaBjeHHOE OT sapuanma
ucnoav3osanus IlomydueHne cpaBKy 0 COCTOSIHUU cyeTa K gapuanmy ucnoavzosanus llposepka [TMH-koxa.

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

BBINOIHUTE 3TH IEHCTBUS NPEAIaracTcs YUTATEIIM CaMOCTOSTENBHO. [Ipy 3TOM omHoweH e 3aBUCUMOCTH CO
crepeoTnnoM <<extend>> Ha TaHHOHW IUarpamMMe O3HauaeT cienyouee. Bapuanm ucnonvsosanust bnokuposanue
KpPEIUTHON KapTOYKU OyIET BBIIOIHATHCS TOJLKO B TOM ClIydae, ecii B pesynbrare npoBepku [IMH-kona Oyner
YCTaHOBJICHO, YTO COOTBETCTBYIOIIAsl KPSTUTHASL KAPTOUKA YTPAYCHA €€ BIIaJIC/IBLIEM HIIH NPU3HAHA HEJICHCTBUTEILHOM.
ITocTpoeHHast TakuM 00pa3oOM Juaecpamma BapUAHTOB HCIIOJIB30BAHMS OyIEeT UMETh cieayrontuii Bun (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 COACPIKATH CIIUIIKOM MHOI'O 8apUaAHmMO6 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 ¢ AUarpaMMbl €ro CIeAyeT BBIAEIUTh Ha AUarpaMMe U HakaTh

knaBuinry Delete Ha kimaBuarype. [Ipu 3TOM BBIZCICHHBIN 3JIEMEHT OYAET YAAJICH C aKTHBHOM JTHArPaMMbI, HO HE U3 MOJICIIH.
Jlust yianeHus 3JeMeHTa He TOJIBKO U3 JIMarpaMMbl, HO U U3 MOJIENHU MPOSKTa HEOOX0IUMO BBIICITUTD YIAISIEMBIH SJIEMEHT
Ha JUarpaMMe U BOCIIOJIb30BaThCs ornepaiuei rmasuoro mento Edit>Delete from Model (Penaktuposanue>Y qanuth us3
Mojenn). st 3To#t ke HeH CIyKUT KoMOuHaIusl KiaBui opictporo gocryna: Ctri+D.

[pu paboTe ¢ OTHOLICHUSIMU Ha AMarpaMMe BapHaHTOB MCIOJIB30BAHU ClIeIyeT IOMHHUTh O Ha3HAYCHUH
COOTBETCTBYIOIUX OTHOIICHHUH B HOTalMH s3bika UML. Pedb 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 IUHUsA 8431 He OyeT NoOaBIeHa Ha JUarpaMMy.

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 3ToOM BCst ungopmayust 0 MpoeKTe, BKIKOYAst JUarpaMMBbl M CIIENU(DHUKALMH 3JIEMEHTOB,
OyZeT coxpaHeHa B OJJHOM (aiiie.

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

OcobenHocTH pa3paboTkn quarpamm kinaccoB B cpeae 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 MPOrPaMMHOM CUCTEMBI. AKTUBHU3UPOBATh pPadoyee 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 M300pa)KEHUEM JIMArpaMMBbl KIACCO8 HA CIAHOAPMHOU NAHEU 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 € YHCTBIM padoyuM ucmom AAArPaMMBbl K1acco6 U CTIelIMalbHAs NAHelb
UHCIMPYMEHmMOG, COEPKaIlasi KHOIKH C H300pakeHHEeM rpadMuecKuX MPUMHUTHBOB, HEOOXOANMBIX AT Pa3pabOTKH
JIrarpaMmsl kiaccos (tadm. 4.1). HasHaueHne OTAenbHBIX KHOIIOK MTaHEIH MOXKHO y3HATh TaKKE U3 BCIIBIBAFOLIIX
MOJCKa30K.

Tabnmmna 4.1. HasHaueHne KHOIIOK CIIEIaIbHOM IMaHeId HHCTPYMEHTOB JUIS AUAarpaMMBI KJIACCOB

I'padpuueckoe BcenubiBaomas
Ha3HavyeHHne KHONKHU
u3o0paxeHue NMOJICKa3Ka
le Selection Tool IpeBpamtaet u306pakeHne Kypcopa B GOpMY CTPEITKH JJIst
HOCIICYIOLIETO BEIIEICHHS SJIEMEHTOB Ha THarpaMme
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 JobaBinseT 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 /To6aBisieT Ha quarpaMMy OTHOIIEHHE 3aBUCHMOCTH
4 Generalization JobasisieT Ha qUarpaMMy OTHOIIEHHE 0000IIeH s
& Realize JoGapmsieT Ha AMarpaMMy OTHOILLICHHE peaiu3aluu

Ha criertmansHON maHe M HHCTPYMEHTOB 110 YMOJTYAHHIO IPUCYTCTBYET TOIBKO YaCTh MUKTOTPAMM 3JIEMEHTOB, KOTOPBIE
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 KIACC, WK YIAIATh HEHY>KHBIE KHOITKH MOYKHO C MTOMOIIIBIO0 HACTPOHKH CIIITNAIbHOMN MaHeIn
HHCTPYMEHTOB. COOTBETCTBYIOIIEE OUAI02080€ OKHO HACTPOUKHU CTIIEIHAIBHON aHETH HHCTPYMEHTOB JIJIS

JMarpaMMBbl KIdCCO8 MOXKHO BBI3BATh aHAJIOTUYHO JIPYTUM HMaHEIsIM C

MOMOILBIO Onepayuu KOHTEKCTHOro mernto Customize (HacTpoiika) npu NO3HLHMOHUPOBAHHU Kypcopa Ha CrielnaIbHON
MTaHEeJI HHCTPYMEHTOB.

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

Jnst nobGaBieHus Kiacca Ha UArpaMMy KIACCO8 HY)KHO C TIOMOLIBIO JIGBOH KHOIMKH MBILIH HAXKATh KHOIIKY C
H300paKeHUEM MUKTOrPAMMBI K/1dCCd Ha CTICIIHAIBHOM [aHEIM HHCTPYMEHTOB, OTITYCTUTH JIEBYIO KHOIKY MBIIIH 1
LICJIKHYTB JICBOI KHOMKOM MBILIN HA CBOOOJHOM MecTe pabouero JikucTa nuarpamMmbl. Ha quarpamme mosiBUTCSE
n300paxeHHe K1acca ¢ MapKepaMi U3MEHEHHS €r0 TeOMETPUYCCKUX Pa3MEpPOB U MPEJIOKEHHBIM CPEIOi HMEHEM TI0
ymoryanmo NewClass.



[Iponomxkast pazpaboTKy Mozean OaHKOMaTa B Ka4eCTBE CKBO3HOTO IPUMeEpa IPOEKTa, MOCTPOUM JUISl STOH MOJIEITN
CIIEAYIONIYI0 KAHOHWYECKYIO AUarpaMmy - Auarpammy xrzaccos. C aToi 1esblo ClielyeT U3MEHHUTD MTPEJIOKEHHOE 110
YMOJTYaHHIO UMs quarpamMel Main va Jluarpamma knaccos ATM, a uMsi [o0OaBICHHOTO HA TUATPaMMY KIaccd -

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

INockonbKy pa3zpabaTsiBacMasi MOJICNIb OAHKOMAaTa Ha HaJaJIbHBIX 3Talax padoThI Ha/l IPOEKTOM HCIIOJIB3YETCS ISl aHAIN3a
o0l11eit apXUTEKTYpBI IPOEKTa U COTJIACOBAHMUS €€ C Pa3IMYHBIMU YUYaCTHHUKaMu pabodell rpyIIibl, UMEHa KAdcco8, UX
aTpuOYTOB | OTepanyii [uis OONIbIIEH HAIIAHOCTH U TOHUMAHUS 331al0TCS Ha PYCCKOM SI3BIKE C poOenaMy 1
3aMUCBIBAIOTCS CHMBOJIAMH KHPHUIUTULBL. B nocinenyomeM no Mepe BBIIONHEHHS IPOEKTA U Pealnn3alui MOAEIH Ha
HEKOTOPOM $I3bIKE TIPOrPaMMHUPOBAHHS, IMEHA COOTBETCTBYIOIINX K1ACCO8, aTPUOYTOB M ONepanuii JOJKHBI OBITh
mpeoOpa3oBaHbl B CHMBOJIBI JJATUHUIIEL. [Ipy ’TOM MMeHa 3THX 3JIEMEHTOB MOJAEIH JOJDKHBI OBITH 3allMCaHbl 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 baHkoMara MOXKHO YTOUHUTB €0 Ha3HAUEHHE B MOJIEIH C IIOMOIIBIO YKa3aHUs CTEPEOTHa U
MOSICHUTEJILHOTO TeKkcTa B popme goxkymenTanuu. C 3TOH IeIbI0 TBOMHBIM MISTYKOM JICBOW KHOIIKOM MBIIITH Ha
M300pakeHIH ATOTO Kiacca Ha AUarpaMMe WK B Opay3epe MPoeKTa CIeAyeT OTKPHITh 0uaio2080e OKHO CTICII(pUKAINT
CBOHCTB 3T0TO KNacca (puc. 4.2) u Ha Briajake General (O61ue) BEIOpATh U3 BIOKEHHOTO

criucka Stereotype crepeotun entity (CyniHoCTb).
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Puc. 4.2. /InanoroBoe okHO crienn(uKaIiy CBOMCTB Kinacca Tpanzaknus bankomara npu BEIOOpe U3 BIOKEHHOTO CITUCKA
cTepeoTHna entity

Br10op 1aHHOTO cTEpeoTHIa 03HAYAET, YTO COOTBETCTBYIOIINH KIacc PpeAHA3HAYCH sl XpaHEHHUsT HH)OPMALH, KOTOpast
JOJKHA COXPAHSTHCS B CHCTEME TI0CIIE YHUUTOKEHH 00BEKTOB IaHHOTO Kiaacca. Jlanee B CEeKIMI0 TOKYMEHTalu!
JAHHOTO KIACca MOYKHO BBECTH MOSCHSIOMINN TeKCT: "VIcronp3yeTcst it cCOXpaHeHUs] HHPOPMAIIMH O BBIOJIHEHHbBIX
OaHKOMaTOM TpaH3akuusx" u HaxaTh KHOTKY APpPly i OK, 4ToObI COXPaHHUTH PE3yJIbTaThl PEAAKTHPOBAHUS CBOWCTB



BEIOpaHHOTO K1acca. [locne Ha3HAUCHHS CTepeoTHIa kKinaccy 7panzaxyus GaHKOMATa TEKCT JAHHOTO CTEPEOTHUIIA B YIIIOBBIX
CKOOKax MOSIBUTCS BBILIIC IMEHH 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 YTOYHUTB TakKe M IPYTHE €ro CBOICTBA, JOCTYIHBIC Ul PSIaKTHPOBAHHS Ha

Bkiajke Detail (ITonpo6HO) okHa crienuUKaIUK CBOMCTB 3TOTO Kiacca. Hampumep, Ha 3TO# BKIIAJIKE C TIOMOIIBIO
Bioxentoro cmcka Multiplicity (Kpamnocms) MOXKHO 3a1aTh KOTHYECTBO OOBEKTOB HITH IK3EMILLIPOB JAHHOTO Kidccd,
JUIsL 4eTo clielyeT BRIOpaTh CTPOKY ¢ OykBoii n. JlaHHOE 3rauenue 03HauaeT, 4To y kiacca Tpansakyusi GaHKOMAaTa MOXKET
OBITH JTI000E KOHEYHOE YHCIIO dK3eMILIApOB (puc. 4.4). [1one BBona ¢ umeHeM Space ([Ipocmpancmeo) CIyKuT s
yKazaHHs 00beMa abCOTFOTHOM MITH OTHOCUTENBHOM ITaMsTH, KOTOpas TpeOyeTcs, 1o OLEHKe pa3paboTynKa, Ui
peanu3aiy Kaxa0ro 00beKTa TaHHOTO kiacca. [I[pUMEHHTENBHO K PACCMAaTPHUBAEMOM MOJICITH 3TO 10/1€ MOYKHO OCTaBUTh
IIyCTBIM.
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Puc. 4.4. JlnanoroBoe okHO cnenuduKauy cBOHCTB kiacca Tpanzakuust bankomara, oTkpbIToe Ha BKiaake 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 (BpemeHHblit) 03Ha4YaeT, YT0 HET HEOOXOUMOCTH COXPAHATH HHPOPMAIIHIO 00
00BEKTaX NAaHHOTO KIdccd B CHCTEME TIOCIIE 3aBEpUICHHS PadOTHI IPOTPaMMHOTO pHiIoKeHus. [IpuMeHuTenpHO K
paccmarpuBaeMoii MOJIENH ciieyeT BeiOpath cBoiicTBO Persistent.

B rpymnme Beioopa Concurrency (ITapamieiabHOCTb) MOXKHO CIICIU(DHUIMPOBATh YCIOBHS HA BO3MOKHOCTh pealiu3aliu
00BEKTOB JAHHOTO KIACCA B TAPAIIIETHHBIX OTOKAX yIpaBieHus. s BbiOopa MOTYT OBITh HCIOIB30BAHBI CIEAYIOIIHE
CBOMCTBA:



° Sequential (ITociegoBaTesbHbIH) - CBOHCTBO 10 yMONTYAHHIO, KOTOPOE O3HAYAET, YTO OOBEKTHI K1acca OyayT
BECTHU ce0st HOPMAILHO TOJILKO IPH HAJIMYUH OJJHOTO IIOTOKA YIPABIICHUS, T. €. COOTBETCTBYIOIINE ONEPalii OOBEKTOB
JIOJDKHBI BBITIOJIHATBCS TIOCIIEA0BATENEHO. B TO ke BpeMs U HaJIM4YNUH HECKOJIBKUX TOTOKOB YIPABICHHUS CTAaOMIBHOE
NOBEJICHIE OOBEKTOB Kiacca HEe TapaHTHPYETCSL.

) Guarded (be3omacHslii) - 03HAYAET, YTO MPU HATMIHU HECKOJIBKUX MOTOKOB YIPaBICHUS 00BEKTHI Kiacca OyayT
BECTH ce0st 0)KUAAEMBIM OT HUX 00pa3oM. i1 3TOro 0ObeKTHl B Pa3iInYHbIX IOTOKAaX JOJDKHBI B3aUMOJEHCTBOBATH OPYT C
JIPYTOM VISl TOTO, YTOOBI TapaHTHPOBATH OTCYTCTBUE KOH(IMKTA MKy HUMH.

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

° Synchronous (CHHXpOHHBII) - 03HaYaeT, YT0 00BEKTHI KIdcca OYAyT BECTH cebsl 03KHIAEMBIM OT HUX 00pa3om
IPY HAJIMYUH HECKOJIBKUX MTOTOKOB yrpasieHus. [Ipy 3ToM HET HeOOXOAUMOCTH BO B3aUMOJACHCTBUN OOBEKTOB B
Pa3IHYHBIX IOTOKAX YIPABJICHHS, IOCKOJIBKY OOBEKTHI JAHHOTO KIdCCad MOTYT CAMOCTOSITENIBHO pa3periaTh BO3MOXKHBIE
KOH(IIUKTHL.

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

CrietyeT 3aMeTHTb, YTO JUIs IPENOTBPALICHHS TOTEPH HHPOPMALINHU O pa3padaThIBACMOI MOJICIH U PE3yIIbTaTOB
PEOAaKTHPOBAHHS CBOWCTB €€ rpa)MIeCKHX dJIEMEHTOB HEOOXOJUMO MTEPHOANYECKU COXPAHSITH MOJIEb BO BHELIHEM (aidie.
JUi1st 3TOTO ClieyeT BBIMOIHUTD ONePAIHio riaBHOTO Mento: File>Save (@atin>CoxpaHnuTh) WM HAXKAaTh KOMOWHAIHIO
kinaBunr: Ctrl+S. [l 3Tol e Ienn CIy>KUT COOTBETCTBYIOIIAs KHOIIKA HAa CIMAHOAPMHOU NAHeAU UHCIPYMeHmog (CM.
Tabm. 1.1).

CTepeOTI/IHLI KJIaCCOB 1 HUX rpa(bplqecxoe peaAcTaBJICHUC

Ha paspabatbiBaemoii quarpaMme x/id@ccos BbIOpaH TEKCTOBBIH CIIOCO0 H300paKEHUs CTEPEOTHIIOB KIdCCO8, TIPH KOTOPOM
CTEPEOTHII 3aIIMCHIBACTCS B YIIIOBBIX KaBBIYKAX BBIIIE HIMEHH COOTBETCTBYIOLIETO Kiacca. [Ipoepamma IBM Rational Rose
2003 rmo3BouIsieT aNbTEPHATHBHO IPEICTABIATH CTEPEOTHITE B (JOpPME CHENHaIbHBIX rpadIecKnX H300paskeHNH (KakK B
Opay3epe IpoekTa) Wi B (hopMe HeOOJIBIINX JIEKOPATUBHBIX 3HAYKOB B BEPXHEH CEKIMU NPSIMOYTOJIbHUKA KIdcca Ha
Jrarpamme, a Tak’ke BOOOIIe 0TKA3aThCs OT U300paskeHHsI CTEPEOTHIIOB.

N3meHuTh n300paskeHe CTepEOTHIIa IS OTACTBHOTO Kidcca MOXKHO, HAlIpUMEp, C TIOMOIIBIO OJHOW U3 BIOKEHHBIX
ormeparuii KOHTEKCTHOTO Mento. Options>Stereotype Display (ITapamerpsr>H300paxenue crepeoTnmia). B kauectse
puMepa MOXHO NPeJICTaBUTh n3obpaxeHue kiacca Tpanzakuus bankomara B popMe criennaibHoit rpaduueckoit
MUKTOrpamMMbl crepeoTrna. C 3TOH IeIbI0 CSIYeT BRITOJHUTD OMEPAIlni0 KOHTEKCTHOTO Mento. Options>Stereotype
Display>Icon (ITapamerpsr>H300paxenue crepeotuna>IIukrorpamma). CooTBeTcTBYIOLICE rpaduueckoe H300pakeHue
crepeotuna <<entity>> mus xracca Tpanszakiust bankomara B popme MUKTOrpaMMbl OYIE€T HMETh CIIEAYIOIINI BUJL (pHC.
4.5, a).

Jliist cpaBHEHHMST MOKHO BBIOpaTh n300paxenue kracca Tpansakiuus bankomara B popMe 1eKOPaTHBHOTO Ipaduueckoro
crepeotrna. C 3TOH LENbIO BBIIOIHAM OIIEpalli0 KOHTEKCTHOTO Menio: Options>Stereotype

Display>Decoration (ITapamerpsr>H300paxenue crepeoruna>Jlekopamus). CooTBeTCTBYOMIEE rpaduaecKoe
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'paduueckre criocoObl M300pakeHns cTepeoTrna <<entity>> mis kinacca Tpanzakius bankomara

M3MeHuTh n300paskeHre CTEPEOTUIIOB OJJHOBPEMEHHO JIJIsl HECKOJBKUX KIACCO8 TUArPAMMBI MOYKHO C ITOMOIIBIO OJTHOW 13
BJIOXKEHHBIX OIEpalHii TI1aBHOTO Menio: Format>Stereotype Display (®opmar>H306pakenue ctepeoTumnos). B atom
ciyyae HeOOXOIMMO BBIIEIIUTh BCE KIACCHI MOJIENTU B OKHE THarpaMMbI KIaCco8 Win B Opay3epe npoexTa. JJist BolieneHus
IPYIIIIBI KIACCO8 HA TUarpaMMe Win B Opay3epe MpoeKTa ClieayeT, yaepkuBas Haxatoi kinasuury Ctrl wim Shift na
KJIaBUATYyPE, MOCIICIOBATEIBHO IIEIKATh HA X N300PAKCHHUHU JICBOM KHOIKOW MBIIIIH.



Boiienutsb Bce rpaduuecKue 3JIEMEHThI Ha JUarpaMMe KIdccos, TaKKe Kak U Ha JIF000 Ipyroi iuarpaMme MOJIENH, MOXKHO
C TIOMOIIBIO BHIMOJHEHUS onepayuu riaaBHoro menio: Edit>Select All (PenaktupoBanue>BrienuTs BCe) HIH C TOMOIIBIO
komOuHarmu knasuin Ctrl+A. Cienyer OTMETUTb, YTO BBIOOP TOTO WITH HHOTO CHOCO0a H300paskeHUs

CTEPEOTHIIOB KAACCO8 HA THATPAMME KIACCO8 OTIPEIEISIETCS pa3paboTIMKOM MCXOIS M3 €ro JINYHBIX MPEIIOYTCHUH, U He
OKa3bIBACT BIMSHUSA Ha COAEPKATEIbHBIM aCTIeKT JIOTHUECKOTO TPECTABICHHS MOICIIH.

[Iponomxast pa3paboTKy Mozen OaHKOMara, J0OaBUM Ha JHarpaMMy BTOpoi kiacc ¢ umeHeM Konrpomiep bankomara,
IJISL KOTOPOTO B OKHE CreHU(UKAIMU CBOWCTB BeIOepeM cTepeotun control ( ynpasisiowuil kiacc ), a B Ka4ecTse
JOKYMEHTAIIH BBeJleM TeKCT: "Peamm3yer noruky QyHKImoHNpoBaHus 6ankomara'. Ilpu 3Tom aTpubyTHl B 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. ®parmeHT auarpaMMbl KJIaCCOB MOZETH OaHKOMAaTa rocie no6asineHus Ha Hee Kinacca Kontponep bankomara

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

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

crepeorun Interface ( Humepdeiic ), o3Hagaronuii, 9T0 GAaHKOMAT TOIB3yeTCst ycyramu banka mpu o6paGoTke CBOUX
TpaH3aKIHUi. 3aMEeTHUM, 9TO MEePBOi OYKBOI B HIMEHH ITOTO KIacca SABIsSETCs aHrauiickoe "I", KoTopoe CITy>KUT B

si3pike UML muist ykazanust unmepgetica. CooTBETCTBYIOIIMH (parMeHT JUarpaMMBbl K1dccog Tociie T00aBIeHus Ha
Hee kraccog Y cTpoicTBo uTeHus kaprouku u IKonrposutep banka 6yzner nmers cienyromuii Bug (puc. 4.7).
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Puc. 4.7. ®parMeHT auarpaMMbl KJIAcCOB MO/ENN OaHKOMATa IocIie 100aBIeHNS Ha Hee KIIacCOB Y CTPOWCTBO YTCHUS
kapTtouku U Konrponep bankomara

[MpakTHyeckue necTBUs MO0 JOOABICHUIO aTPUOYTOB U ONEPALMH KIdCCO8, PEAaKTUPOBAHUIO UX CBOWCTB, IO 10OABICHUIO

OTHOIICHHUH B TPOIIECCE MPOAOIDKSHHS Pa3pabOTKH JUAarpaMMBI KIdCco8 UL MOIETH OaHKOMAaTa, a TAK)KEe OKOHYATEITbHBIH
BUJI AMArpaMMBbl KIdccos JUis pa3padaTsiBaeMoii Mozienn OaHKomara OyAyT paCCMOTPEHBI B CICAYIOIINX JICKIHSX.

JIaboparopHas pabora 16. PaspaboTka n1uarpaMMbl KOOIIEPALMU U PEJAKTUPOBAHUE CBOWCTB €€ DJIEMEHTOB.

Jluazpamma xoonepayuu SBISETCS Pa3HOBUAHOCTBIO Quazpammul g3aumoodeticmeusi, u B Kourekcre si3bika UML onmceiBaet
JMHAMUYECKHU I aCIeKT B3aUMOJICHCTBHUS 00BEKTOB MTPU peaM3alliK OT/ACIbHBIX BAPHAHTOB UCIOIb30Banus. O01ue
PEKOMEHIAINY 10 TIOCTPOCHUIO TUArpaMMbl Koonepayuu ObUTA PACCMOTPEHHI B JieKuU 7 Kypca "OCHOBBI 00beKmHO-
opueHmuposanro2o modenuposanus B Hotaiuu UML". AkTuBU3upoBaTh pabouee OKHO AUArpaMMbl Koonepayuu B
nporpamme IBM Rational Rose 2003 M0HO HECKOJIBKUMH CIIOCOOAMH:

° [{enKkHyTh HA KHOIKE C U300PAKEHUEM OUASPAMMbL 83AUMOOCUCEUsL HA CMAHOAPMHOU NAHEU UHCIMPYMEHMO8 U
BBIOpATh JJIsl IOCTPOCHHS HOBYIO IMArpaMMy Koonepayuu.

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

° BBINOMHATS onepanuio KouTekcTHOro Merio: New ~— Collaboration

Diagram (Hosas ~" Jluarpamma koonepayuu) s TOTHEeCKOT0 MPeICTABICHIS WK IPE/ICTABICHHS BAPHAHTOB
UCIIONIb30BaHMs B Opay3epe MpoeKTa.

[Ipu 3TOM MOSIBNISIETCS] HOBOE OKHO C YUCTBIM pabouuM JUCMOM AAATPaMMBl Koonepayuy ¥ CTielIMaNbHast naHeis
UHCMPYMEHmo8, COAepIKalast KHOIIKU ¢ M300pakeHueM rpauueckux NIPUMHUTHBOB, HEOOXOIUMBIX A1 pa3paboTKH
nuarpammsl koonepayuu (Tabi. 7.1). HazHaueHne OTAeIbHBIX KHOTIOK TAHETIH MOYKHO Y3HATh U3 BCIUTBIBAIONINX TTOACKA30K.

Tabmuna 7.1. HazHaueHne KHOMOK CIENUaIbHOM TaHEIM HHCTPYMEHTOB JTHarpaMMBbl KOonepayuu

I'paduueckoe BenubiBaromas
Ha3HayeHne KHONKHU
H300pakeHune MoJCKa3Ka
I Selection Tool [peBpamaet nzoOpaxeHue Kypcopa B GopMy CTPEIIKU AJIS MOCIEAYIONIETO
BBIZICIICHHUS JIEMEHTOB Ha JHarpaMmme
Text Box JloGagisieT Ha IHarpaMMy TEKCTOBYIO 00JIacTh

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 JobapmnsieT Ha AUarpaMMy K3eMIUBIp Kiiacca

C

v Object Link Jlo6GaBisieT Ha AUArpaMMy C613b

0 Link To Self Jlo6GaBisieT Ha AUArpaMMy PepeKCUHyIO C653b

2 Link Message Jlo6aBiisieT 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 cnenmanbsHOM maHe n HHCTPYMEHTOB 70 YMOJIYAHUIO IPUCYTCTBYIOT MPAKTHUECKU BCE KHOMKH C MTMKTOTpaMMaMHU
3JIEMEHTOB, KOTOPBIE MOTYT OBITH UCIIOJIL30BAHBI [UISl TIOCTPOCHUS JMarpaMMBbl. B TaHHOI JIeKnny B KauecTBe MpuMepa
paccMaTtpuBaeTcs MpoIece MOCTPOCHUS AUarpaMMbl Koonepayuu, KOTopast IpeICTaBsAeT co00i peaan3alnnio BapuaHTa
ncnonb3oBaHus CHATHE HAJHMYHBIX 110 KPEAUTHON KapTOYKE IPUMEHHUTENIBHO K pa3pabaThiBaéMOMY NMPOEKTY CHCTEMBI
ynpasieHus 6aHKOMaToM. B Mozenu manHas ouazpamma koonepayuu COOTBETCTBYET 3TOMY BapHAHTY UCIIOIB30BAHUS U
MOXET OBITh pa3MelIeHa B IPEICTABICHUH BapHaHTOB Hcnonb3oBanus ( Use Case View ). [Tocie akTHBU3aLUK HOBOMH
JMarpaMMBbl Koonepayuu OJHAM N3 OMMCAHHBIX BBIIIE CIIOCOOO0B ClIeAyeT B KaUecTBE MMEHH JaHHOM THarpaMMBbl 33/1aTh:
CHATHE HAIMYHBIX 710 KPEAUTHON KapTOUKe.

B ob6mem ciryuae pabota ¢ muarpaMMoi koonepayuu COCTOUT B T00aBICHUN 00BEKTOB, C6A3ell U CO0OUjeHuUll, a TAKXKE
peoaKkTUPOBaHUU UX CBOMCTB. [Ipu 3TOM U3MEHEHMSI, BHOCUMBIE B JUArPAMMY KOOnepayuu, aBTOMaTUYECKH BHOCSITCS
B Juazpammy nociedos8amenbHOCMu, 9T0 MOXKHO YBHUIIETh B TFOO0OH MOMEHT, aKTUBH3UPOBAB TTOCIICIHIOI HAXKATHEM
KjaBumm <F5>,

JloGaBnenne 00BbEKTa Ha JUArpaMMy KOOIIEPAIH U PeAaKTHPOBAHHE €r0 CBOMCTB

J106aBUTh 0O6Bexm Ha UarpaMMy Koonepayuu MOXKHO CTaHIAPTHBIM 00pa3oM ¢ HOMOIIBIO COOTBETCTBYOLIEH KHOIKH Ha
CrHeluanbHOM MaHeu HHCTpYMeHTOB. O/IHaKo, B Cllyyae HATMYUsI TOCTPOCHHOW paHee duazpammyl Kiaccog, doiee
YA0OHBIM MPENCTABIISIETCS CIeAYIONIHi crmoco0. B Opay3epe npoekTa BeIIEIUTh HEOOXOIUMBIN K1dcC U, YACPKUBAS
Ha)KaTOW JIEBYIO KHOIIKY MBIIIH, IEPETALNTUTh H300paKeHHEe MUKTOrPaMMBI KJlacca u3 Opaysepa Ha

cBO0OOJIHOE Mecmo pabouezo iucma TAATPaAMMEI Koonepayuu. B pe3ynbraTe 3THX IeHCTBUN 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 aHOHUMHOT0 00BhEKTa Kitacca YCTPOﬁCTBO YUTCHUS KapTOYKHN

I1o yMOT4aHHIO KaXIbIil 100ABIsIEMbIil 00bexm cauTaeTcsi aHOHUMHBIM. [Ipy HEOOXOAMMOCTH MOXKHO 33/1aTh COOCTBEHHOE
umst 06vexma, U1 4eTo ABOMHBIM IIETYKOM Ha N300pakeHUN 00bekma Ha TuarpaMMe Koonepayuu cieryeT
BEI3BATh OUAI02080€ OKHO CBOMCTB 3TOTO 0Owvexma (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 peaim3aii 1 MHOKECTBECHHOCTD OK3EMILIIAPOB.

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

49T0 uHopmayus 06 06vexmax TAHHOTO Kilacca OJKHA ObITh COXpaHeHa B CHCTEME HEKOTOPBIM MOIXOSIIUM CIIOCOOOM.
CgoiictBo Static (CtaTudeckuii) 03HaYaeT, YTO COOTBETCTBYIOIIUIA 00beKm COXPaHIETCs B MAMATH KOMITBIOTEpA B TCUCHUE
BCEro BpeMeHH paboTsl mporpaMMHoro npuioxenus. CoiictBo Transient (BpemenHblit)

COOTBETCTBYIOIINN 00beKm XPAHUTCS B IAMSATH KOMITBIOTEPA B TeUYEHHE KOPOTKOTO BPEMEHHU, HEOOXOAUMOTO TOJIBKO JIJIst
BBINIOJIHEHHS ero omnepaiuii. [[puMEeHUTENbHO K paccMaTpuBaeMoil 1uisl 0O0vexkma kinacca Y CTpoiCTBO YTeHHUS

KapTOUYKH MOJISIIH Clie/IyeT BhIOpaTh cBoiicTBO Persistent.

[Tpy HEOOXOMMOCTH MOXKHO MPEACTABUTH 0Obekm B popme mynbmuobvekma. JIjist 3TOro cieayer BhIOpaTh OTMETKY

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

KapTOYKH 3TO CBOMCTBO CIIEyeT OCTABUTH MYCTHIM, TOCKOJIBLKY JIAHHBIN 00beKkm TIPUCYTCTBYET B MOJIEITH B €IMHCTBCHHOM
9K3EMILISIPE.

JlobaBneHue CBSI3U M PEAAKTUPOBAHUE €€ CBOHCTB



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

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

n300paXKeHHHU APYroro obovexma. B pesynbraTe STHX AeicTBHI Ha AHarpaMMe NOSBHTCS H300pakeHUE ¢843u, HATIPUMED,

coequHSIONIeH 00vexm kinacca Knment barkomata (akTepa) ¢ 00beKTOM Kitacca Y CTpOHCTBO UTEHHS KapTOUKH (puc. 7.3).
[TockonbKy KHOTIKA ¢ M300pakKeHHEM aKTepa OTCYTCTBYET Ha CIIEIHaIbHON ITaHEeIH HHCTPYMEHTOB
JHarpaMMBbl Koonepayuu, COOTBETCTBYIOIUN 00bexm ClielyeT IpeJBapUTeIbHO IOMECTUTh Ha IUarpaMMy CIIoco00M
HepeTacKUBaHUs IMKTOrPaMMBI akTepa 13 Opays3epa MpoeKTa.
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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 yMonmuaHHIO KaXkasi 100aBsieMast c653b CUNTAeTCsl aHOHUMHOMU. [Ipy HE0OXOIUMOCTH MOKHO 33JaTh UMS C643U 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 6531 MOXKHO TaKKe 3aJ1aTh: UMs ACCOyUayuy, BATUMOCTb COOTBETCTBYOLIECH Mapbl 0ObEKTOB U HATTHMYUE
ob6umx poneit. OnHako OoJee BaKHOI npeacTaBisieTcs caeayromas kiaaaka Messages ( coobwenus ), cyxamias s
crelnbUKALIN cOOOUeHuUil, IePEeaBAEMbIX MEXIY COOTBETCTBYIOIICH MAapoil 00BEKTOB.

JloGasrieHre cooOIIeHNs U peIaKTUPOBAHNUE €TO0 CBOMCTB

J106aBUTE coobuyerus Ha AUATPAMMY Koonepayuu MOXKHO HECKOJIBKHMH criocobaMu. CTaHAAPTHEIN cIOco0 3aKII0YaeTcs B
HCIIONB30BAaHUHU KHOIIKH C IUKTOTPAMMOM coo0ujenus Ha CIeaIbHOM ITaHeIM HHCTPYMEHTOB. B aToM ciydae
HEO0XOIUMO JIEBOI KHOIIKOW MBIIIH Ha’KaTh KHOMKY C H300pakKeHHEM IIPSIMOTO HJIH 00paTHOTO cooOujeHus Ha
CIICLMAIIbHON TTaHEI HHCTPYMEHTOB, OTITYCTHUTD JICBYIO KHOIIKY MBIIIH, IEIKHYTH JIEBOH KHOIKOM MBI Ha H300paKeHUH
JIMHUM C653U HA TUarpaMMe U OTIIYCTUTh ee. B pe3ynbraTe aTuX feiicTBUil Ha quarpaMMe psiioM C JIMHUEH c613u MOSBUTCS
n300paXeHne CTPEIIKH coo0ueHUs.

OpnHako 0oJee YI0OHBIM MPECTaBIASTCS CIIOC00 J00ABICHUS COOOUeHUTl C TIOMOIIIBIO THATIOrOBOI0 OKHA CBOMCTB cési3el.
J1Jis 3TOr0 JBOWHBIM INEITYKOM Ha JIMHUU C6513U BBI3BIBACTCSI OKHO €€ CBOCTB M PACKPHIBACTCS

BkiIaaka Messages ( coobwenus ). Tlocie 3TOro caeayeT BBITOJIHNTD ONEPAIni0 KOHTEKCTHOTO Merio Insert To (Bcrasuth
B HAIPABJICHHUH), B PE3yJIbTATE YET0 MOSBISETCS BIOKCHHBIN CNUCOK C MPEAT0KEHHEM BbIOPATh OJIHY U3 Onepaiuii
LIEJIEBOTO KJIacca AJIS CIICIUPUKAIIMA UIMCHA 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. JInanoroBoe okHO 10OaBIeHNs COOOIIEHHUS IIsI BRIOpaHHOW CBS3H

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

B CNUCOK CO0OWjeHutl TAHHOHU c643u, 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 Kooliepanuy mocie 100aBIeHNs CBA3M MEXy 00beKToM Kiacca Kinment bankomara (aktepom) n
00BEKTOM KJTacca Y CTPOMCTBO YTCHUS KapTOUKH

Kpome nuMeHn coobuyenuss MOKHO TAKXKe 3aJaTh crmepeomun CHHXPOHU3ANN U YaCcTOTY Tiepeadu. s 3Toi e cieayer
BOCIIOJIE30BAThCS JHAJIOTOBEIM OKHOM CIICITU(UKAIINNA CBOUCTB coobwenuil (puc. 7.7), KOTOpOEe MOKHO OTKPBITH IBOMHBIM
IIETYKOM Ha UMEHHU co00ueHus B CIIACKE paccMaTpuBaeMoi BKIaaku Messages okHa crieluUKaui 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

Ipynna cBoiicte Synchronization (CuuxpoHu3sanus) npeaHa3HaueHa Ui ONpeiesieHus Crioco0a CHHXPOHU3AIMN
nepeaBaeMoro coobujenus. Ilpn I3MEHEHUH 3TOTO c80licmaa N3MEHSETCS rpaduiIeckoe n300pakeHIe CTPEIIKH
COOTBETCTBYIOILETO COOOUeHUs. XapaKTEPUCTUKA OTACIbHBIX CBOMCTB CHHXPOHHU3ALHUU co0OueHul 1 rpadudeckoe
n300pakeHIE COOTBETCTBYIOLINX CTPEIIOK cO0OWeHutl TIPUBOUTCS B Clieayrolei Tadmune (Tad. 7.2).



Tabmuna 7.2. XapakTepucTHKa CBOWCTB CHHXPOHU3AIUH COOOIICHUI

I'padgnueckoe
Ha3BaHue cBoiicTBa u300pakeHue Ha3nayeHmue cBoiicTBa
CTPeJIKH

Simple (ITpoctoe) — JlaHHOE co0OWeHue BBITIONHACTCS B OTHOM NOMOKE YNPAGLeHUS.
310 c6oticmeo 3aaeTcs JOOABIIEMOMY Ha AUATPaMMy COOOUeHUIO 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 ONEpaliy, €CIIM OH 3aHST
BBINOJTHEHHEM JIPYTUX ONepaLui

Timeout (C oxunanuem) % [Mocne nepepaun JaHHOTO cOOOWeHUsE OOBEKT-IPUEMHUK MOXKET
HIOMECTHTH JIJAHHOE cooOujenue B o4epelb C OTPaHNUYEHHBIM 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
MOCTIEIOBATEBHOCTE cooOuenutl He OyneT oOpaboTaHa MPHEMHUKOM

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 COOTBETCTBYIOLIETO COOOWeHUs HE

nsmensiercs. Ceoiicmeo Aperiodic (Aneproguyeckoe) 03Ha4aeT, YTo coobujeHue TTIOChUIACTCS KITMEHTOM HeperyJIspHO.
ITpu 3TOM Cco0bUeHIe MOXKET OBITH OTIPABIICHO OJIMH WIIM HECKOJIBKO pa3 4epe3 pa3iiMyHble MPOMEXYTKH BPEMEHH.

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

YTO cO0OUeHUe PETYISIPHO OCBUIACTCS KIIMEHTOM Yepe3 ONpeieIeHHbIC TPOMEKYTKH BPEMEHH.

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

JlaboparopHas pabora 17. PaspaboTka JuarpaMMBbl IIOCIEA0BATEIHLHOCTH.

OcobeHHocTH pa3paboTKH AuarpaMMsl mocienoBarebHocTH B cpene IBM Rational Rose

Huazpamma nociedosamenvHocmu SIBISETCS APYroi 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 "OCHOBEI 00beKmMHO-0pUeHMUPOBAHHO20 MOOCIUPOBAHUS B
nvotaruu UML". Ocobennocts pa6oTsl B cpene |BM Rational Rose 2003 3akirtogaercst B TOM, YTO 3TOT BHIl KAHOHUUECKOU
ouazpammul MOXKET OBITh CO3/IaH AaBTOMATHYECKH ITOCIIE TIOCTPOCHUS THArpaMMbl Koonepayuy U HaxaTust kiasuimu <F5>, C
ITOMOIIIBIO ITOH e KJIABHUIIHU OCYIIECTBISIETCS MEPEKIIIOYCHIE MEKIY AUarpaMMaMH MOCIEA0BaTEAbHOCTH U KOONepayuu B
MOJIEIIH.

OnHako B OTAETBHBIX CITydasx ObIBAeT YA0OHO HAYATh MOCTPOCHHUE OuUacpamMm 83aUMOOECmeus C Ouazpammbl
nocnedogamenviocmu. B 3ToM ciiydae akTHBH3HUPOBATh pabouee OKHO OuUacpaMmMbl NOCIEO08aMeNbHOCHL MOYKHO
HECKOJBKUMHU CIIOCOOAMHU:

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



BBHIIONHATS ONEpAIio IIaBHOro Merio: Browse ~ Interaction Diagram (Bpaysep ~* JInarpamma
B3aUMOJICHCTBUS) ¥ BBIOPATH JJIsl TOCTPOEHHSI HOBYIO JIUArPaMMYy MOCIIE0BATEIbHOCTH.

BBHINONHATS ONepariio KouTekcTHoro Menio: New ~ Sequence Diagram (Hosas ~ Juaepamma
nocne0osamenbHoCcmu) 1Sl JOTHYECKOro MPeCTaBICHHs IIH PEICTABICHUS BAPUAHTOB HUCIOJIB30BaHUS B Opaysepe
MPOEKTA.

[Ipu 5TOM MOSBIAETCS HOBOE OKHO C YHCTBIM paOOYUM JUCTOM OUASPAMMbL KAACCO8 U CTICITUATIEHASL NAHelb
UHCMPYMEHmOos, COIEpIKAIAs KHOIKU ¢ U300pakeHUEM IpapUeCKUX IPUMHUTHABOB, HEOOXOAUMBIX JJIS

pa3paboTKu duacpammer nociedosamenvrocmu (1adi. 8.1). Ha3HaueHue OTAENbHBIX KHOIIOK aHEI 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 IPUMEYAHUS C COOTBETCTBYIOIIUM
rpagu4ecKuM dJIEMEHTOM JHarpaMMbl
JlobaBisieT Ha TUATPaMMy 0ObeKm
JobaBisieT Ha AUarpaMMy MpocToe coobuyeHue
JobaBisieT Ha AuarpaMmy peghiexcugroe coobujerue
JloGaBsieT 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 nociedosamenvHocmu. Y13 TOTOTHATETBHBIX
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 c00Ouerus B (hopMe MOTYCTPEIKH CISTYeT 3aMETUTh, UTO XOTs B Bepcuu si3bika UML 1.5 30T 3memenT
OTCYTCTBYET, B cpene IBM Rational Rose 2003 Bo3M0OXKHO H300pa3uTh 3TOT THIT cooOujeruil B HopMe CIIeIHaTbHOTO
rpadu4yeckoro cmepeomund.

Jlaboparopuas pabora 18. PaspaboTka auarpaMMbl COCTOSHHUI U PEAAKTUPOBAHUE CBOMCTB €€ 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 OTACIBEHOMY KIIaccy, onepayuu Kiaacca, BApHaHTy UCIIOJIb30BAHUS, TTIAKETY WK
npeacTapieHuo. OOIMe peKOMEHAALMH 10 TIOCTPOSHHIO AUATPAMMBI cOCMOAHUY OBUTH PACCMOTPEHBI B JIeKIMAX 9 u 10



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

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

) [IlenkHYTh Ha KHOTIKE C U300paKEHUEM JHarpaMMBbl COCMOAHUL HA CIMAHOAPMHOU NAHeaU UHCIMPYMEnmog, 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
KJIacc, onepayuio Kaiacca, akeT, WA PacKpBITh IIPEACTaBICHHE BapuaHToB Hconb3oBanus ( Use Case View ) u BEIOpaTh
BAPHMAHT HCIIONB30BaHHS, TIOC/IE YErO BBIMOMHUTH ONEPAINI0 KOHTEKCTHOro MeHio: New ~  Statechart

Diagram (Hosas 7 Jluarpamma cocmosuuii ).

° BBINOMHAT 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 KHOIKY ¢ H300paxeHneM IpaduuecKux IeMEHTOB MOJEH,
HEOOXOAUMBIX s pa3paboTKU quarpaMMsel cocmosinuti (Tadi. 9.1). HazHaueHne oTAeIbHBIX KHOMOK MAHEIH MOXKHO y3HATh
U3 BCIUIBIBAIOIINX MOJICKA30K.

Tabmuua 9.1. HazHaueHue KHOIOK CIeMaIbHON NaHEeId HHCTPYMEHTOB TUarpaMMbl COCTOSIHUI

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 JobarnseT Ha THarpaMMy TEKCTOBYIO O0JIACTh
= Note JlobapnseT Ha uarpaMMy puUMedaHue
. 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 Ha9allbHOE COCMOSIHUE

@ 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 PACIION0KEHHBIH CHMBOI
Synchronization CHHXPOHH3ALUH (TTI0 YMOJIYAHHUIO 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 yMOITIaHUIO 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



JMarpaMMBbl COCMOANUL aHAJIOTUYHO crioco0y, paccMOTpeHHOMY paHee B yiekiuu 3 (puc. 3.1). [Iponomxkas pa3paboTky
MIPOEKTa 710 MOJAEIMPOBAHUIO CUCTEMBI YIIPABJICHUS 0aHKOMATOM, MOXXHO IIPUCTYNHUTh K pa3padOTKe HOBOU
quarpaMmsbl cocmosnuti. C 3TOH LEeNbIo I AUArPaMMBI COCHOsIHUL MOJIIIN OaHKOMAaTa 3a1aiuM

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

"Jluaepamma cocmosiHuii OTINCHIBACT KOHEUHbII agmomam GaHKoMaTa'".

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

Jnst no6aBIeHUs cocmosinus Ha JUarpaMMy cOCmOsHUL HEOOXOIMMO C TOMOIIBIO JIEBOW KHOTIKY MBIIIN HAXKaTh KHOIKY 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
n300pakeHUe cocmosAnUs ¢ MapKepaMH H3MEHEHUS! €r0 TeOMETPUIECKIX Pa3MEPOB M IPEIUIOKEHHBIM CpPenoi

HUMEHEM 10 YMOIYaHHIO, KOTOPOE pa3pabOTIHKy CIIEILyeT H3MEHHTb.

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

UMS COCMOAHUA MOKHO MO0 HENOCPEICTBEHHO NP TOOABICHHH HOBOTO COCIMOsHUA Ha THATPaMMy COCMOAHUIL, THO0
OTKPBIB OKHO CIIeH()UKALMHA CBOUCTB HOBOTO COCTNOSHIUA.
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Puc. 9.1. /InarpaMma cocTossHHN nociie 1o6aBIeHNUs Ha Hee cocTosHUS OXuaaHne KapTOuKu

Jl1st T0OABIEHHOTO COCMOsIHUSL MOKHO OTKPBITh QUAI02080€ OKHO €TO CBOMCTB IBOMHBIM IIEITYKOM JICBOI KHOIIKOM MBIIITH
Ha n300pakKeHUHU 3TOTO JIEMEHTa Ha [MarpaMMe. B aToM ciiydae akTUBH3UPYETCSl OUaIo02080€ OKHO CO CIIeUaIbHBIMU
BKJIAJIKAMH, B TIOJISI KOTOPBIX MOXHO 3aHECTHU 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 cocmosinue. J1Jia 3Toro cieayeT BRICTaBUTh OTMETKY Y CBOMCTBa State/activity
history ( Acmopuueckoe cocmosnue l0esmenvrocmy) u HaxkaTb KHOIKY Apply. B pesynbrare BHyTpH
HCXOJIHOTO COCMOsIHUSL TIOSIBUTCS BIOKEHHOE Ucmopuyeckoe cocmositue (puc. 9.3, a).

CMOAHME KIRTOYEN OMOSHHE KARTOYEN

O) ()

Puc. 9.3. /loGaBiieHre BI0XEHHOTO UCTOPUIECKOTO COCTOSHHUSA (@) ¥ COCTOSIHUS TIy00KO# ncTopuu (0) U COCTOSTHUS
OsxuiaHue KapTouKu

Y008I 0OBIYHOE UCOpUUECKOE COCMOsHUE TIPEBPATHTD B COCMOsHUE TIYOOKOH UCTOPHH, CIIENYET JOMOTHUTEIBHO
BBICTaBUTh OTMETKY y cBoicTBa Sub state/activity history (HMcropuueckoe moi-COCTOSHIE/ OesimebHOCb ), KOTOPOE
CTaHOBUTCS JIOCTYITHBIM JIJIS PEaKTHPOBAHMS MOCIE BEIOOpa MEPBOTO CBOWCTBA, M HaxkaTh KHOTKY Apply. B pesynsrate
BHYTPH HCXOJHOTO COCIMOsHUA TIOIBUTCS 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 npu 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 AEWCTBUS MPUBEICHBI TOIBKO C [ENbI0 WINTIOCTPAIMN OCOOEHHOCTEN CTIeIU(pUKAIINA UCTOPUIECKUX
Y BJIO’KCHHBIX MOJICOCTOSIHUI M HE OTHOCSTCS K pa3pabaThiBaeMOi MOEIH OaHKOMATa.



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

UL AuarpaMMabl J€ATCIIbHOCTH.

JobasneHne nepexoia M pelakTUPOBAHHE €TO CBOMCTB

[ nobaBnenus nepexoda MEXIy ABYMSI COCHOAHUAMY HYXKHO C TIOMOIIBIO JIEBOM KHOIIKM MBI HaXAaTh KHOIIKY C
n300pakeHUEM nepexoda Ha CIeUaIbHON MTaHeI HHCTPYMEHTOB, OTIIYCTUTH JIEBYIO KHOIIKY MBIIIH, IIEIKHYTh JICBOH
KHOITKOW MBIIIHN Ha N300paKEHHH HCXOAHOTO COCTOSIHUSI Ha JMAarpaMMe U OTIYCTUTh €€ Ha N300pakKeHUH LIEIEBOTO
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 OQxunaHue
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 noGaBneHns nepexoda Ha qUATPaAMMy COCMOSIHUL MOXKHO OTKPBITh OUAI02080€ OKHO €T0 CBOMCTB 1

crenuuIpoBaTh JOMOJHUTENbHBIE CBOWCTBA, TOCTYITHBIE Ha COOTBETCTBYIOIMNX BKJIaAKax (puc. 9.6). Cienyer oOpaTuTh
BHUMaHME Ha JiBe nepBblie cTpoku Bkianku Detail (IToapo6HO), KOTOphIE PEACTABISIOTCS 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

CcHenuUIUPOBATH delicmaue, KOmopoe npoucxooum npu cpabamuvleanuy nepexood 10 TOoro, Kak MOAeInpyeMas cucrema

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 crocooom
,Z[O6aBI/ITL OCTaBIIUECA COCMOAHUA N nepexodbl. C aToit LEJIBIO CJICAYCT BBINNOJHUTD CICAYIOIHNC HeﬁCTBHﬂZ

1. Jo6aButh cocmosnus ¢ umeHamu: Oxuganne BBoja [IMH-kona, [Tposepka [TMH-koaa, Oxxuganne BeIoopa
knueHTa, O6paboTka 3armpoca Ha CHsATHE Haju4HbIX, OO0paboTKa 3anpoca Ha IoJIydeHUe CIpaBKH, 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, HANIPaBICHHEIH 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 BepHBIii], HanpaBIeHHBINH 0T cocmosanus IIpoBepka
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(PUCKanns KapTOUKH, HarpaBIeHHBIH

ot cocmosnusa Iposepka [IMH-kona x cocmosanuio 3aBepiieHne Tpanzakiuuy. [ist 3aganus oeicmeus Ha OaHHOM
nepexode CleayeT BBECTH TEKCT KOH(PHUCKAIMS KapTouku B 1moJie BBoja Action ([eiicteue) na Briaake Detail (IToapo6Ho)
OKHa crien(UKaIuy 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 ﬂeﬁCTBHﬂI

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

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

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

KJIMeHTa K cocmosnuro O0padoTKa 3anpoca Ha MOTyYeHHE 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: HaATMUHBIE BBIJAHBI CO CIMOPOIHCE8bIM YCl08UeM. [BEIOpaHa IIeuaTh YeKa|, HalpaBJIeHHbIN

OT cocmosiHus Brigaya HaTMYHBIX K cocmosinuio Tledars.

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

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

16. Jlo6aBUTE nepexod: neyath 3aKOHUCHA, HAPaBJICHHBIN 0T cocmosinus [ledats k cocmosanuro Bo3BpaT KapTOUKH.
17. J100aBUTh nepexod: KapToUuKka BO3BpallleHa, HAMPaBIeHHBIH 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. OkoHYaTeNBHBIA BUJI AMArpaMMbl COCTOSTHUHN [ MOJICIMPOBAHUs MTOBEACHHUS OaHKOMaTa

Crieyer 3aMeTUTB, 4TO B pa3pabaThIBACMON MOJCIH OUASPAMMA COCMOSHUL SIBISIETCS. IMHCTBEHHOMN U OITHCHIBACT
MOBEICHHE CUCTEMBI yIIPaBIIeHUsI OAHKOMATOM B IIEJIOM. [ TaBHOE JOCTOMHCTBO JaHHOM AXArPaMMBI COCHOSHULL -
BO3MOXHOCTh MOJIETMPOBATH YCIOBHBIN XapaKTep peaan3allii BCEX BApUAHTOB HCIOJIL30BaHUs B (HOpME U3MEHEHUS
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, IPEICTABICHHOM Ha AUarpaMMax KOOIePaluH U IIOCIIeJOBATENFHOCTH, Pa3paboTKy [HarpaMMbl COCIMOSHUL,
0COOEHHO B YCIIOBUAX }Ie(I)I/II_II/ITa BPEMCHH, OTIYIICHHOT'O Ha BBIIMIOJIHCHUEC MPOCKTA, NHOTJa OITyCKaroT.

.Ha6ODaTODHaH pa60Ta 19. Pa3pa60TKa JIMarpaMMEbl ASATEIbHOCTH U PEAAKTHPOBAHKME CBOMCTB €€ DJIEMEHTOB.

OcobeHHoCTH pa3pabOTKU IUarpaMMEl IesaTenbHOCTH B cpeae IBM Rational Rose 2003

Juaepamma desmenvrnocmu B cpene IBM Rational Rose 2003, Tak ke Kak U ouaepamma COCTOSIHUH, MOXKET OTHOCUTBCS K
OTAGJIBLHOMY KIIaccy, onepayuuy Kiacca, BApUAHTY UCIIONB30BaHMS, IIAKETy I HpeJcTaBiaeHno. Oomue

PEKOMEHAAIINH 710 TIOCTPOCHHIO JHarpaMMBl OeamenbHocmy OBUTH PacCMOTpPEHHI B iekuuu 11 kypca "OCHOBBI 00bexmHo-
opueHmuposanno2o mooeruposanus B Horauuu UML". J{ns Toro 4ro0sl MOCTPOUTH HAarpaMMy OesmenbHOCMU, €€ BHaYale
HEOOXO0ANMO CO31aTh U AKTUBU3HPOBATb.

HauaTp nocTpoeHne quarpaMMbl OesmenbHOCmy AJisl BBIOPAaHHOTO 3JIEMEHTa MOJIENU WIM MOJICIUPYEMON CUCTEMbI B LIEJIOM
MOYHO OJTHUM M3 CIICJYIOIINUX CTIOCOOO0B:

° [[{enKHYyTh HAa KHOIKE C H300pakeHUEM Ouaepammbvl COCMOAHUL HA CINAHOAPMHOLL NAHEAU UHCMPYMEHMO8, TIOCITIe
Yero CIeIyeT BRIOpaTh MPEACTaBICHNE U THII pa3pabaTeiBaeMON AUAarpaMMEI - JHarpaMMma 0esimenbHOCHIU.
° BeigenuTts noruueckoe npezacrasieHue ( Logical View ) win npeacTaBieHne BapuaHToB ucnosb3oBanust ( Use

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

Diagram (Hosas —* Jluarpamma desmenvrocmu ).

° PackpsiTh norndeckoe npeacrasieHue ( Logical View ) B Opaysepe npoekta 1 BbACIUTh PACCMATPHUBACMBbIN
KJIacC, onepayuio Kiacca, akeT, Wik PaCKPLITh MPEICTaBICHHE 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 ).

° BBIMONHUTE ONEpAIMIo IIaBHOro MeHio: Browse — State Machine Diagram (O630p ~* 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 desmenvHocmy U CIISHUANIbHAS naHelb UHCIPYMEHMO8, COJIeprKallias KHOIIKY ¢ H300paxeHneM
rpadu4ecKux 3JeMeHTOB, HEOOXOIUMBIX JUIsl pa3paOboTKu AuarpamMmel oesmensHocmu (Tabm. 10.1). Ha3naueHnune oTaensHbIX
KHOIIOK ITAHENIN MO>KHO Y3HaTh U3 BCIUIBIBAIOIIUX ITO/ICKA30K.

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

I'padpuueckoe BenubiBaromas
Ha3znayenne KHONKH
u300paxkenue NoJACKa3Ka
[ Selection Tool [peBpamaer n3o6pakeHne Kypcopa B pOpMy CTPENIKH Al OCIEAYIOIETO
BBIJICJICHUS DJIEMEHTOB Ha IMarpamme
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 JobapiseT Ha AuarpaMMy COCTOSTHUE

= 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 JlobaBisieT Ha JUarpaMMmy pedreKcushblil nepexoo

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

o5 Decision Jlo6GaBnsieT 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 MMaHEIN HHCTPYMEHTOB OTCYTCTBYIOT HEKOTOPBIC rpaquecm/le 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 YIIpaBJIeHHUs 0aAHKOMATOM 0uazpamma OesimenbHoCmiy OTIMCHIBAET
MOCJICIOBATEILHOCTD ICUCTBHI KIIMECHTA MPH UCIIONB30BaHUH OaHKoMaTa. J{Jst yio0CcTBa MOKHO BKIIFOUHTE 3Ty TUATPAMMY
B JIOTUYECKOE npedcmasgierue, Ui 4ero HeobXxoauMo B Opay3epe MpoeKTa BBIACIUTS Jornieckoe npedcmasienue ( Logical
View ) 1 BBIIOJHAT ONepaiuio KOHTEKCTHOro menio: New ~* Activity

Diagram (Hoas ~" [Juazpamma desmenvrocmu ). Tponoimkas paspaboTKy MPOEKTa 70 MOAETHPOBAHMIO CHCTEMBI
yhpaByicHUs] 0aHKOMATOM, MO>KHO MPUCTYIUTH K pa3pab0TKe HOBOW AMarpaMMbl Oesmenbrocmu. C 3TOH LEeNbIo it
JMAarpaMMBbl OesimelbHOCmy MOJIed OaHkoMara 3aaaauM ums Jluarpamma oesmenvrocmu ATM, a B cekimio ee
JOKYMEHTAIMU BBEJEM TEKCT "Juacpamma oesimenbHoCmu ONHUCHIBACT TI0CIIEI0BATEIBHOCTD JEUCTBUN KIIMEHTA PU
HCTIOJB30BaHUM OaHKOMAaTa".

JloGaBnieHre ACATENFHOCTH Ha AUarpaMMy JEATEIHOCTH U PEJaKTHPOBAaHUE €€ CBOHCTB

Jnst moGaBieHus desimenbHocmi Ha JHArpaMMy OesimenbHoChy HYKHO ¢ TIOMOIIIBIO JIEBOH KHOITKH MBI HaKaTh KHOTIKY C
H300paKEHHEM TUKTOTPAMMEI OesimenbHOCHU Ha CTIENHATbHON MaHe I HHCTPYMEHTOB, OTIYCTUTH JIEBYIO KHOIKY MBIIIN H
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 YMOTUYAHHUIO, KOTOPOE pa3paboTIHKy CIEAYyEeT H3MEHUTE. JI0OaBUTh destmeibHocmb 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 AeiicTBUIA Ha AMarpaMMme MOSBUTCS H300paxeHue desmenvrhocmu ¢ umeneM NewActivity,
IpeUIoAKEHHOE IPOrpaMMoil 7o yMonuanuro. Hauunas noctpoeHue 1uarpaMmel desmenbHocmy MOJIeId OaHKoMaTa, Iy
TIepBOit MoOaBIeHHON desmenvHocmu 3amaauM uMs BeraButh kapTouky (puc. 10.1).
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Puc. 10.1. [Ilnarpamma IesTENbHOCTH MOCIe T00aBICHUS HAa Hee AeITeNbHOCTH BCTaBUTh KapTOUKy

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

CBOWCTB U ONPECACIINTD JOIMOJTHUTCIBHBIC CBOMCTBa deﬂmeﬂbﬂocmu, JOCTYITHBIC Ha COOTBCTCTBy}OH.II/IX BKJIaAKaX (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) ¥ Business Transaction (busHec-TpaH3akius), KOTOpbIe UMEIOT COOCTBEHHOE TpauuecKoe H300pakeHue
(cM. a6, 10.1). Ha Briaagke Transitions ( Ilepexooet ) okHa crieliu)UKaIii CBOMCTB 0esmenbHOCHY MOKHO OTIPEIEIISATh
U PeIaKTHPOBATh nepexodbl, KOTOPBIE BXOMASAT U BHIXOIAT U3 pacCMaTpUBaeMoi desmenvrocmu. Tlocnensist

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 ([leitctBust), cieayet MOMHUTD, YTO BHYTPSHHUE ACHCTBUS SIBIISIFOTCS] CBOMCTBAMH OOIIIETrO MOHATHS
COCTOSTHHSI,  BHYTPEHHSISI 0esimeibHOCHb CITYKUT UMEHEM COOCTBEHHO OdestmeibHoCHU, IOMeNaeMon Ha

auarpammy oesimensbrocmu. [1oatomy s dessmenvrocmu Bo N30ekaHHe HEIOpa3yMeHHH JIydIlle OCTABUTh TY BKIIAJIKY
IIyCTOH.

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

JlobGaBneHue nepexoda Ha TuarpaMMy 0esimebHOCHU TIOJTHOCTIO aHAJOTUYHO AMarpaMMe COCTOSIHUI. A UMEHHO, JUIst
J00aBICHUS nepexooda MEXKIY IBYMSI OesmeabHOCHmAMY HYKHO ¢ TIOMOIIBIO JIEBOW KHOIIKH MBIIITH HAXKaTh KHOIKY 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

LeneBoi desmenvrocmu. B pe3ysiabpraTe 3THX JISHCTBUI Ha AMarpaMMe MOSIBUTCS H300payKeHUE nepexodd, COeTUHSIONIETO
JIBE BBIOPAHHBIX desimeivhocmu. ECIi B Ka4ecTBE OJJHOM U3 ISSITEIBHOCTEH SIBJISICTCSI CHMBOJI BETBJICHUS WIIH COCIUHCHHUS,
TO MOPSAIOK JOOABICHUS Nepexo0a COXPAHICTCS MPESKHIM.

CrietyeT 3aMeTHTb, YTO [IPU HAJIMYMH B IPOEKTE 3aKOHUCHHOH Ouaepammsl cocmoanuii TONBITKA 100aBUTh HA4YaJIbHOE
COCTOSIHHE Ha JUATrPaMMy OesmenbHOCHY ¢ TIOMOIIBIO KHOIIKY CIIeIMaIbHON MTaHeIM HHCTPYMEHTOB OKaXKeTCs
6e3ycnemHoi. B aToMm cirygae npoepamma IBM Rational Rose 2003 pukcupyer Hanmn4me B MOJCITH HAYaJIbHOTO 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
Ha4yaJbHOTO COCTOSHHMSA M3 Opay3epa MpoeKTa Ha JIto0yIo U3 BHOB pa3pabaThIBaeMbIX JHATPAMM.

[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.
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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. [1o 3TOM NpuuKHe noste 66oda ¢ umeneM Event (CobObiTue) mis

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
criennUKaIul CBOMCTB nepexood.

OxoHYaTeIbHOE TMOCTPOCHUE TrUarpaMMbl AC€ATCIbHOCTU MOJICIIN OaHKOMAaTa

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

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

2. Jlo6aBUTE cumsonsl gemenenus (peuieHus), pacioioKIB UX MKy desmenvHocmamvu ¢ uMeHamu: 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 cumBo peutenuss OYAET UCTI0JIb30BATHCS B KAUECTBE CUMBOJIA COETMHEHMSI.

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 THI TpaH3akiuu. [ 3alaHUs CMOpOodCce8o20 YCiosust JAHHOTO nepexodd CIeayeT
BBectu TekcT [TMH-ko BepHsIii B mojie BBoga Guard Condition ( Cmopoorcesoe ycnosue ) na Bkiaanke Detail (IToxpo6HO)
OKHa crien(uKaIuy CBOUCTB JaHHOTO nepexoda (puc. 10.4). Ilpu 3TOM TEKCT cmopodice8o20 yciosus CenyeT 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-ko HEBEpHBIN|, HAPABICHHBIN OT CUMBOAA peuieHUs K
CHUMBOITY COEJTUHEHHS.

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

7. J106aBHTE nepexo0 CO CMopoXNcedbiM YCiosueM: [BBIOOP CHATHS CYyMMBI| , HATIPABJICHHBINA OT CUMB0IA
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 nepexod, HaNPaBIIEHHBIN OT desimenbHocnmuy 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 COEIHHEHHUSL.

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. [iedaTh yeKa He BEIOpaHa], HalpaBJIeHHBIN OT cuMgoa peuenus X
CHUMBOJTY COEJITUHEHHS.

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

16. Jlo6aBUTh nepexoo, HaNpaBICHHBIN OT desmenvrHocmy [10aydInTh CIpaBKy O COCTOSIHUM CUETa K CUMBOITY
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 duacpamma 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 BBejeHHOM [TMH-ko €. JIOMOMHNTD JaHHYIO UarpaMMy OesimeibHOCHL, 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 desmenrvrocmu He sBIsieTCss HEOOXOUMOMN JIJIst
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 JJOKYMEHTUPOBAHHSI OM3HEC-TIPOLIECCOB QUASPAMMA OesiMeNbHOCMU SBIISICTCS OCHOBHBIM CPEICTBOM
BH3yaJIM3al[uy OM3HEC-TIPOIeCCOB B KOHTEKcTe si3bika UML.

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

OcobeHHoCTH pa3paboTKu 1uarpaMMbl KOMITIOHEHTOB B cpesie 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 Kypca "OCHOBBI 00beKmHO-0pUeHMUPOSaAHHO20
mooenuposanus B Hotarn UML". s pa3paOoTku AuarpaMm Komnonennog B Opaysepe IpoeKTa IpeHa3HaueHO
OTHENBHOE npedcmasienue komnonenmos (Component View ), B KOTOPOM yKe COAECPKUTCS QUASPAMMA 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:

° [enKHYTh HA KHOTIKE C H300paXEHUEM JHArPAMMBbl KOMHOHEHMOE HA CIMAHOAPMHOU NAHEAU UHCIMPYMEHNOE.
° PackpsITh pezcTaBieHne 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 YHCTBIM pabouum
JUCMOM JUATPAMMBl KOMNOHEH!MO8 U CIIELUAIIbHASL NaHelb UHCIMPYMEHMOo8, COJepKalllas KHOIKH ¢ H300paxeHneM
rpadu4ecKux NPUMUTHBOB, HEOOXOIUMBIX JUIsl pa3pabOTKH AUarpaMmbl Komnonenmog (tadmn. 12.1).

Ik

iR

Ta6nnua 12.1. Ha3HaueHne KHOIIOK creuuaabHOHN MaHeIu HHCTPYMEHTOB JAUarpaMmMbl KOMIIOHCHTOB

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 THarpaMMy TEKCTOBYIO OOJIACTh

Jo6asnsieT Ha quarpaMMy IpUMevaHHe

Jlo6aBnseT Ha TuarpaMMy CBA3b IIPUMEYAHUS C COOTBETCTBYIOLIUM

rpadUueCKUM 3IEMEHTOM JTHATPAMMBI

HO6aBJ’I$IeT Ha quarpaMMy KOMNnoHernm

JobasmnsieT Ha duazpammy naxkem

Jo6aBmnseT Ha AuarpaMMy OTHOIICHUE 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

JoGapnseT Ha TUarpaMMy THIIOBYIO TTOAIIPOTPAMMBI(TIO YMOTYAHHIO

OTCYTCTBYET)

Jo6asnsieT Ha qUarpaMMy THIIOBOW TTaKeT (110 YMOIYaHHUIO OTCYTCTBYET)

JobasnseT Ha tuarpaMMy 6a3y JaHHBIX (II0 YMOJYaHUIO OTCYTCTBYET)

Kak BugHO U3 3T0¥ TaONIHIEL, 70 YMOTUYAHHUIO HA TIAHETH HHCTPYMEHTOB OTCYTCTBYIOT TOJIBKO TPH I'padUueCKUX HIIEMEHTa
13 PACCMOTPEHHBIX PaHee JIEMEHTOB AUArpaMMbl KOMHOHEHMOG, @ UMEHHO - KHOIIKU C MTUKTOrpaMMaMH TUIIOBOM
IOIIPOTPAMMBI, THIIOBOTO TTIAKETa U 6a3bl OaHHbIX. IIpU HEOOXOJUMOCTH UX MOXHO JT0OABUTh HA CIICHUANBHYIO MAHEIh
IUarpaMMBbl KOMNOHeHMAa CTAaHAAPTHBIM CIIOCOOOM.

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 pagudeckoe H300paKeHUE ITUX CMepeomunos U X KpaTKkas XapaKTepHCTHKA MPUBOISTCS B



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

Tabmmma 12.2. ['paduueckoe n300paxeHNE cmepeomunos KOMNOHeHmos U X XapaKTepruCcTHKa

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

nepemeHHbIX, IPOLEAYpP U QYHKIUA U HE COJCPKUT
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 TOTHKY pabOThI
MPOTPAaMMHOTO TPHIIOKEHHS ¥ COJEP)KUT CCHUTKU Ha
JIpyTHE KOMHOHEHMbl MOJIEIIN

Cneyughuxayust naxema. COIepKUT ONpeIeICHHE Kilacca, ero
aTpubyTOB U orneparuii. B s3pIke IPOrpaMMHUpPOBAHUSI

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

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

Crenndukanys 3a1a4u. MokeT coepikarh onpeaeiieHue
KJ1acca, ero aTpudyToB | omepanuii, KOTOpBIE IPeaoaraeTcs
HCIOJIb30BaTh B HE3aBUCUMOM HOMOKE YNPAaGLeHUS



Task Body Temo 3amaun. MOXeT COepkKaTh PEaAU3aAUI0 Onepayul
NewTaskBody Klacca, KOTOPbIe MMEIOT HE3aBUCHMBIN MOTOK YIIPABIICHUSL.

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

MewiSenar CPECI{EQB Generic Package Tunosoi naket. Coaep>KUT ONpeaeNeHe Kiiacca, ero
e aTpuOyTOB U OIEpaINii, KOTOPOE MOXKET OBITh HCIIOJIB30BAHO B
HECKOJIbKUX MPOrPAMMHBIX MPHI0KEHHUIX

Database baza nannbix. COJACPKUT ONMpPEACICHHE OJJHOTO UITH
HECKOJIbKUX KJIACCOB, UX aTPUOYTOB U, BO3MOXKHO, OTIepaInii.
IIpu 3TOM COOTBETCTBYIOIIUE KJIACCH MOT'YT OBITh pEaTH30BaHbI
B (hopMe OJIHO¥ WIIM HECKOJIbKHUX TaOIUI] 6a3bl JaAHHBIX

MNewSubprogspec

Hcnons3oBaHme paCCMOTPEHHBIX C/Mepeomunog CymecTBEHHO YBEIMIMBAIOT HATJIAJHOCTh IPa)MuecKoro MpeACTaBICHUS
JuarpaMmbl KOMHOHEHMO0E U NO3BOJIIIOT apPXUTEKTOPY YTOUHUTh XapakTep pealn3allid MOJAEIH IPOrpaMMKUCTOM Ha
BBIOPAHHOM SI3BIKE MTPOrPAMMHPOBAHUS.

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

st 106aBICHUS] KOMINOHEeHMA Ha AUATPAMMY KOMROHEHNO8 HY)KHO C IIOMOIIBIO JIEBOW KHOIIKH MBIIIN HAXAaTh KHOIIKY C
N300paKEHUEM [TUKTOTPAMMBI KOMHOHEHMA HA CTICIUAIbHOM MaHEIN HHCTPYMEHTOB, OTITYCTHTH JICBYIO KHOIKY MBIIIN 1
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 3THX AEHCTBUIT Ha JUarpaMMe MOSBUTCS H300pasKeHue KOMNOHEeHmMA ¢ MapKepaMu H3MEHEHHS €ro
TEeOMETPHUUECKUX PA3MEPOB U MPEUIOKEHHBIM CPEI0il UMEHEM 710 YMOITYaHUIO, KOTOPOE pa3paboTUNKy CIIeIyeT N3MEHUTD.
ITponomkast pa3pabOTKy MOAEIN CUCTEMBI YIPaBICHNSI 0AHKOMATOM, IIOCTPOUM JUIsl HEE TUarpaMMmy xkomnorenmog. C 31oit
LENTBI0 N3MEHUM UM TMarpaMMBl, TIPEUIOKEHHOE 7o yMoTdaHuto Main, Ha JJuazpamma 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 CBOICTBA, TAaKHE 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. /luanoroBoe okHO crierudukanuu cBoicTB KomnoHeHnta 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 aTom Ha Brinaake Realizes (Peanusyer) cogepxkaTcst 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 kimacchr).



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. /Iuanororoe 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
peanu3aIy UCTIONb3yeTCs A3bIK aHAIN3a, KOTOPBIA B OCIECTBUHU CIIEAYET U3MEHHUTD Ha TOT A3bIK NPOSPAMMUPOBAHUSL,
KOTOPBIH MPEATIoaracTcsi NCIOJIb30BATh ISl HAMCAHMS IIPOrpaMMHOT0 Kozia. B nasnpHeleM npu reHepannu
IIPOTrPaMMHOTO KOJja HE00X01MMO OyZIeT IOMOIHUTENIBHO BEIOPATh T€ KIIACCHl, KOTOPBIE pealli3yeT TOT WIn

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 CBOICTB

JobaBneHre OTHOIICHHUS 3aBUCUMOCTH Ha THarpaMMy KOMIOHEHNO06 aHAJOTHYHO J00ABICHHIO COOTBETCTBYIOLIETO
OTHOIUICHHS Ha AMarpaMMy BapHaHTOB MCIONb30BaHusl. [Ipojomkas pa3paboTky Moienin GaHKoMaTa, Ha

JIMarpaMMy KOMIOHEHMO086 TIPEIBAPUTEIBHO CIIeNyeT J00aBUTh BTOPOil komnonenm ¢ uMeHeM MainBank, a1 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, IEIKHYTh JIEBOW KHOIIKON MBI Ha U300paKEHUU HCXOTHOTO KOMNOHEHMA HA THarpaMMe U
OTIYCTHTH €€ Ha M300pakeHNH LIeTIeBOT0 KOMNOHenma. B pe3ynbrare 3TUX NEHCTBUI Ha MarpaMMe MOSBUTCS
n300pakeHne OTHOIICHNUS 3aBUCHMOCTH B ()OpMeE ITyHKTUPHOH JIMHUH CO CTPENKOH, COeANHSIONEeH 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 T HATJIAHOCTH MOXHO yKa3aTh B (JOpMe NPHUMEUYaHHi Te KIACChl MOJCIH, KOTOPBIE
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 3aMETHTB, YTO omHouieHue 3aBucuMocTH B cpene IBM Rational Rose 2003 He nMeeT cOOCTBEHHOTO OKHA
cneuudukau cBoiictB. VIMEHHO no 3Toil npuunHe crenuduIpoBaTh CBOCTBA JAHHOTO OTHOILICHUS, TAKHE KaK UMl U
CTEPEOTHII, MOYKHO TOJIBKO C MTOMOIIBIO TSKCTOBOW O0JIACTH, YTO HEJIB3s MPU3HATH YIO0HBIM C MPAKTUYCCKON TOUKH
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 3TOH LEJIbIO CJICAYCT BBINOJHUTL CICAYHOINUC HeﬁCTBHHI

1. JobaButh komnonenm ¢ umeneM: YcrpoiictBa bankomara, s koroporo 3anath crepeorun Task Specification.
2. Jl00aBUTE KoMnonenmsl ¢ IMEHAMH: Y CTPOUCTBO UTeHUsI KapToukH, KinaBuarypa bankomara, [TpuaTep
bankomata, Jxpan bankomarta, YCcTpoHCTBO BbIIAYH HAJIWYHBIX, A KOTOPBIX 3a1aTh crepeotun 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 KAPTOUKU K KOMNOHEHM) 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 3a6ucumocme 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 Oouazpamma KomMnoHenmog 0yIneT UMeTh creaytomuii 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
TeHepaluu porpaMMHOro koja. Iloatromy npu pa3paboTke 1UarpaMMbl KOMIOHEHMOE IPUCYTCTBYET HEKOTOpast
HEOJHO3HAYHOCTH BEIOOPA COOTBETCTBYIOIINX CIMEpeomunos, CBsi3anHast C 0COOEHHOCTSIMH TIpeIoaraeMoil peann3anun
MIPOTrPaMMHOT0 TIpHiIokeHus. [Ipu paboTe ¢ quarpaMMoi KomMnoHenmo8 MOXKHO TaKkKe CO3/1aBaTh IMAKEThl U pa3MeNIaTh B
HUX KOMHOHEeHMbl, U3MEHSTh MX CHeNN(HUKAIUIO 1 OTHOIIECHHUS 3aBUCHMOCTH MEXIY Pa3INUHBIMU 3JIEMEHTaMH
JUarpaMMbl. BEITOTHUTE 3TH AEHCTBHS MpeJIaraeTcsl YUTAaTENIIM CAaMOCTOSTEIbHO B KAUECTBE yNPaKHEHHUS.

JIaboparopHas pabora 21. PazpaboTka auarpaMMbl pa3BepThIBAHUS U PEAKTUPOBAHUE CBOMCTB €€ DJIIEMEHTOB.

OcobeHHOCTH pa3pabOTKK AMarpaMMbl pa3BepThiBanus B cpeae IBM Rational Rose 2003

Juazpamma pazeepmuléanus SBISETCS BTOPOH COCTABHOM 4aCThIO (PM3MYECKOTO TPE/ICTABICHHS MOACIH 1
pa3pabaTbIBaeTCs, KaK MPaBIIIO, ISl TEPPUTOPUANEHO pacIpeelieHHbIX cucteM. [ pa3spaboTku duaepamm
KOMNOHeHmos B Opay3epe MpoeKTa MpeJHa3HaueHo OTIelIbHOe npedcmasnenue paseptoiBanus ( Deployment View ), B
KOTOPOM YK€ COJIEPIKUTCS OUASPAMMA PA36EPMbIEAHUsL C TICTBIM COJIep)KaHHeM 1 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 IIENKHYThH HA MMUKTOrpaMMe mpezcraBieHus passeproiBanus ( 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 NAHEeNb UHCMPYMEHINO0E, COACPIKAILAsL KHOMKU ¢ M300pakeHHeM 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 moacKa3skKa

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

AIC Text Box JobanseT Ha THarpaMMy TEKCTOBYIO 00JIacTh

= Note JoGapmseT Ha AUarpaMMy MpUMedaHue

- Anchor Note to Item  [IoGaBrnsiet Ha AuarpaMMy CBs3b MPUMEYAHHUS 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 3TOHU Ta6J'II/II_[LI, IO YMOJYaHHUIO Ha MAHCIN HHCTPYMCHTOB NPUCYTCTBYIOT BCC I'pa(l)I/I‘IeCKI/Ie OJICMCHTBI U3
PACCMOTPCHHBIX paHEC 3JICMCHTOB OuaepaMMbl paseepmoledrusl, IOOTOMY U3MCHATH CIICHUAJIIbHYIO IIAHCIIb HET
HeO6XOI{I/IMOCTI/I. Pabora ¢ HHanaMMOﬁ Pa3BEPTHIBAHUA COCTOUT B CO3JAHUU npoyeccopoes 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 no6aBIeHus y371a Ha AMArPaMMy Pa3BEPTHIBAHUS HYXKHO C MIOMOIIBIO JICBOM KHOMKH MBIIINA HAXKATh KHOIKY C
H300paXKeHHEeM TIHKTOTPaMMBbI TpeOyeMoro y3ia ( npoyeccopa Wi ycmpoticmea ) Ha CIIeIHaTbHON MaHETd HHCTPYMEHTOB,
OTIIYCTUTH JIEBYIO KHOTIKY MBIIIN M HIETKHYTH JIEBOM KHOIIKON MBIIIX Ha CBOOOTHOM MecTe pabodero JINCTa AuarpaMMel.
JHlo6aBuTh npoyeccop Ha IMarpaMmmy pa3BepThIBAHHS MOXHO TAKKe C

IOMOLIBIO Onepayui rIaBHoro menio: Tools —* Create ~7 Processor um ¢

IOMOIIBIO O7epayuu KOHTEKCTHOTO Menio: New ~  Processor, mpegBapiTensHO

BBIICTIUB npedcmasieHue pa3BepThIBaHMS B Opay3epe MpoeKkTa. AHaJOTHYHO J00aBUTh YCmpolcmeo Ha JUarpaMMy 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 ASHCTBHI Ha TUarpaMMe pa3BepThIBAHUS HOABUTCS H300paskeHue y31a TpeOyeMoro THIIa C MapKepaMu
N3MEHEHHS €TO TEOMETPUUYECKHX Pa3MEPOB U MPEATIOKEHHBIM CPE0H UIMEHEM 110 YMOJIYaHHIO, KOTOpOe pa3paboTdnKy
cienyeT m3MeHuTh. [Ipr 3TOM ciexyer uMeTh B BHIY, 4To B cpeae IBM Rational Rose 2003 moz mporieccopoM moHUMAaeTcst
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 koroporo 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'eHEPALUH IPOrPAMMHOTO 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. CrielU(UKAIKA ITHX CBOHCTB OCYIIECTBIIACTCS C TIOMOIIBIO TUAIOTOBOTO OKHA CIICI[H(HUKAIINN
CBOUCTB npoyeccopa (puc. 13.2).

EYProcessor Specification for BankoHaT ! el

General | D etail |

T IE aHE.araT M

Stereotppe: I j

Documentation:

HeoTaHaenueaeTcA no agpecy; yn.Cagogan, 0.5 ;I

[~
| ak. I Cancel Apply Browse = | Help |

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

IIpu sToMm Ha Bkianke General (O0mme) MOKHO TOJNBKO H3MEHUTH UMS npoyeccopd, BBECTH TEKCT CTEPEOTHUIIA,
NIPEAI0KEHHBIH CaMUM Pa3pabOTIYMKOM, U TEKCT JOKYMEHTAIUH, MOSCHSIOMMHA 0COOEHHOCTH (PU3NYECKOTro pa3MeleH s
nanHoro komroHeHTa. Ha Bkianke Detail (Ilogpo6Ho) okHa crieruuKauy CBOHCTB npoyeccopa MOKHO OIPENIEIIUTh ero
XapaKTePUCTHKH, BHIOPATh MPOIECCHl U BAPUAHT NIAHUPOBAHUs eTo padoTH (puc. 13.3).
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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 n 00beM OTIEPaTUBHOMN MaMATH, MOTYT OBITh 3aITHCAHbI B
(dhopMe TekcTa B MHOTOCTpaHHUYHOE nojte ¢ umeHeM Characteristics. B noze Processes (IIporiecch) MOXHO 3a1aTh
HEKOTOPBIiA TPOIIECC, KOTOPBIi MPEAMOTAracTCsl Peaii30BaTh Ha TAaHHOM npoyeccope. C 3TOU EeMbI0 HEOOXOAUMO
BBIMOJHUATH OMEPAIMI0 KOHTEKCTHOTO Merio INnsert (BcTaBuTh) 1 BBECTH TEKCT MMEHH mpoliecca. Jlagee MOKHO

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

IIpu HATIMYUHK Y npoyeccopa HECKOJIBKUX MPOLIECCOB MOXKET OBITh JOMOJIHUTEILHO ONpe/eiIeHa
OpOLIEypa NAAHUPOSAHUs UX BBINOIHEHNUS. [1Jist cienuUKaUK IPOLEIYPBI RAAHUPOSAHUS NPOYECCOPd MOTYT OBITh
MCIIONB30BaHbI CIEYIOIE BapuaHThl BeIOopa B rpymnme Scheduling:

° Preemptive (C mpuoputetom) - onpeaesiet Ipoueaypy mIaHuposanus, TPy KOTOPOH MPOIECC ¢ OOIBIITNM
MIPUOPHUTETOM OyZIeT UMETh ITPEUMYILECTBO IIPH HUCIIOJIL30BAHUH PECYPCOB 1poyeccopa 10 CPABHEHUIO C

MEHEE NpUOPUMEmHbIMU NPOYECCAMU.

° Non preemptive (be3 mpuoputera) - onpeaenseT Npoueaypy niaHuposaHus, IpA KOTOPOIl BCe npuopumenvl
npoyeccos NTHOpUPYIOTCs. [Ipy 3TOM TeKyIIHii POIecc BBIOIHIETCS IO CBOETO 3aBEPILCHNUS, TOCIIE Yero MOKET OBITh
HayaTo BBIIOJIHEHHE CIIeTyIOIIEro Mpolecca.

° Cyclic (Luknuueckuii) - onpeaenseT Npoueaypy niaHuposarus, Ipu KOTOPO npuopumenmsl npoyeccog TakxKe
UTHOpUPYHOTCs. Bee npoieccs! BBINOTHAIOTCS HUKINYECKU 0 KPYTY, IPH ATOM KaKIOMY U3 HUX BBIIEISETCS
(UKCHUpOBaHHOE BPeMsI Ha BBITIOJTHEHHE, M0 MPOIIECTBHX KOTOPOTO YIIPABIICHHUE MTEPEIaeTCs CIeIyIOIEMY IPOIeccCy.

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

° Manual (BpyuHyo) - onpeaensieT NpoLueaypy nIaHUpOsars, Ipu KOTOPOI nIaHUposaHue 6bINOTHEHU.
npoyeccos OCYIIECTBIIAETCS MOJIb30BaTEIEM.

st oroOpaxkeHust nH(GOpMAIIKK O poLIEccax, BHITONHIEMbIX Ha OTICIbHBIX 1poyeccopax, MPpeACTaBICHHBIX Ha AuarpaMme
Ppa3BepThIBAHMSA, CIICAYCST BBIIOJHUTH ONEPALHI0 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 pazeepmuléanus A5l MOJIET OaHKOMATa, cieqyeT 100aBUTh
BTOPOii yzen Tuna ycmpoticmeo ( Device ) ¢ umenem Cemb, 17isi KOTOPOTO 3aJ1aTh CTEPEOTHIT <<3aKpbiTasi cemv>>. [Ipu
9TOM JIJIsl 33J]aHUsI CTEPEOTHIIA CIIEAYET BBECTH €ro TeKCT 0e3 YIIIOBbIX KaBbIUeK B CTPOKY ¢ 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 ONpPENEICHUEM yCmpoiichéa KaK HEPECYPCOEMKOTI0 )37d, 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 TeHEPAIIUH TPOrPAMMHOTO KOJIa.

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

1. Otkpoiite TuarpaMMmy KOMIIOHEHTOB crcTeMslI (System). Beibepurte 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
Bribepure B menro Tools > Check Model. ITpoananu3upyiite 1 UCTIpaBbTE BCE HAMICHHBIE OIUOKN B OKHE )KypHAIA.

Oo0HapyskeHHe HapyLIEHUI 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
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OrderOptions OrderSenverExe
Qrderltem
P Transactionhigr
-

A
Orderltem -

E

OTkpoiiTe TIaBHYIO AuarpamMmy kiaccos Mojenu (Main) B jorudeckom mnpeacrasienuu (Logical view) moaenu. Beioepure
B MeHro Report > Show Access Violations. TTpoananu3upyiiTe 1 HCIIPaBbTE BCE HAPYIICHUS MPABHJI JOCTYIIa, TOKa3aHHBIC B
COOTBETCTBYIOIIEM JTHAJIOOBOM OKHE.

Puc.11.1. [luarpamma KOMIIOHEHTOB cucTeMbl Order

Ycranoska si3pika C++

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

Ha3nayeHue KOMIIOHEHTaM CHUCTEMBbI SI3bIKA reHepainvu nporpamMmmHoOro Kkoaa

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

Ha3znadeHnue cBoiicTB reHepanuu nNnporpamMmmMmHoOro Kkoaa

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

2. Beibepure B Mento T00ls > Options ua Brimaake C++ Type: Project ajist ycTaHOBKM CBOWCTB TeHEPAIIHH 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 packpsiBaromemes cicke Set muanorosoro 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 nporpammuoro koga C++

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

2. Bribepure B Mento Tools > C++ > Code Generation. TIpocMoTpuTe CO31aHHBIN MPOrPaAMMHBI KOJI B COOTBETCTBYIOIIEM
KaTaJjore JJjisi FeHepUPYEMOro MPOrpaMMHOTr0 KOJia MPOEKTa.

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

Henp paboTel — HaydUTHCA pazpabaTHIBATh MOJEIHN MOTOKA padoT; MOHATH MECTO AAaHHOW MOAETH IPH ONpeAeTICHUN
¢yHKUMI pazpabaThIBaeMOil CHCTEMEBI Ha 3Talle ONpeIeICHAs TPeOOBaHUN 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 mucrmmuiiia RUP BrimtouaroT B ce0s1 BCe BIIeMEHTHI ONMCAHUs OM3HEC TpoIecca:
ETIH;
KOHIIETIIINY;
MMOTOK padoT;
OIHCAaHUE BUIOB JEATEIBHOCTH;
oIMcaHue apTe(haKkToB;
PpEeKOMEHIaITHH;
11a0JIOHBI TOKYMEHTOB.

Tabnmma.1.1.- Dramsl padot mo RUP, monemn u quarpammel 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 TIOJ/IEPKHUBAIOT, CYOBEKTOB U
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. Kakaomy 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 IMOJICUCTEM U UX () YHKITHA.
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. MOIENTb HCTIONB3YETCS 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
MpEAIPUATHS
(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 oToOpaxaeT 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, Moienb OMUCHIBACT PEean3aIfio
MPOSKTHPOBAHUS Sequence TpeOOBaHUH U CITy>KUT aOCTpaKIuel MOIeIH
(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].

1

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
o~

«paAcWHpasTy

R ~

OdhopMnsHie
W oGpaboTia
cnauMansHon Garawa

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



JesoBasi cymHoCTH

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.



Pewenne

Ycnoguse 3auHTol
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NEHATE KEMTSHUWH J

.

—
— — [NpasuneHo]
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MNexate nocagouHo T’O\'
Il TanoHa J

Mony4SHH NSpSRO20YHEX
A0XYMBHTOE NACCEKMPOM

@

[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

npaasREN2H e BuneTa ‘
B 1

caaya Garawal )

MNaccaskup
npaawAenAeT bunert.

MNaccasenp coaeT LJ
Saraw.

onpeaSnaSHHs NeroT( )

Naccawwpa
CNpAWWMERE KT
OTHOCHTEMNBHO NBMOT. FHAA4E NOCSA0HHO D
TanowHal )

Naccarewp GapaT =
NOCAEACYHER TANOH. I_J

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

f Ha ,
| TpAHCIOpTSpS J
e Py

¢ HaBarzkHon

il

OuarpammMa coCTOAHWIK OEenN0oBOK CyLWHOCTH barax.

OIIHCAHUE JUCHUITVINHBI BUBHEC MOAE/IHPOBAHHUA

Henm 6u3HEC MOIETUPOBAHNUS
C toukwu 3penust RUP nensmu 6u3Hec MOAETUPOBaHUS SBISIOTCS:

1. Onwucanue OU3HEC MPOIECCOB ABTOMATU3UPYEMOI OpraHu3aluy Uit GOPMHUPOBAHUS SITUHOTO X IIOHIMAaHUS CO
CTOPOHBI 3AMHTEPECOBAHHBIX B aBTOMATU3allUN OpTraHU3allun JIAIIL.

2. Omnpenenenne MpooIeM aBTOMATH3UPYEMON OPTaHU3AIUH U CITIOCOOO0B UX PEIICHHUS.

3. Omnpenenenne TpeOOBaHUI K aBTOMAaTU3UPOBAHHON CHCTEME OPTaHU3AIMH CO CTOPOHBI 3aMHTEPECOBAHHBIX JIHII.
4. INonnmanme nporiecca pa3MeIIeHIsI TPOrPaAaMMHOTO 00ECIICUCHHS B OpTaHU3aIHH.

Just noctkenust 3tux neneid B RUP onwicanbsl BHABI JESITENBHOCTH MPOCKTHON KOMAaHABI NPU NPOBEACHUU OWM3HEC
MO/JICIIMPOBAHMUS, TITABHBIMH M3 KOTOPBIX SIBIISIIOTCS pa3paboTka mojeneit 6usnec nporeccos (Business Use-Case Model)
u Mojenel ananu3a omsHeca (Business Analysis Model), onuchiBaronux peanu3anuu OU3HeC mporeccoB. B HEKOTOPBIX
Bepcusix RUP Moxenu aHanmsa Ou3Heca, ONMUCHIBAIOIINE peald3alnio OW3HEC MPOIEeCCOB, HA3BIBAIOTCS OOBEKTHBIMH
Mozensimu 6uzHeca (Business Object Model).

PesynbraTel paboOThI, MOJIYYCHHBIC MOCJE MPOBEACHUS OM3HEC MOJICIMPOBAHKE, SBISIFOTCS OCHOBOW JUIS MPOBEACHUS
pabor mo ompeneneHWi0  TpeOOBaHWH W Pa3padOTKH  apXUTEKTYpbl ~ ABTOMATH3MPOBAHHOW  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
peanm3anuu Om3Hec mporeccoB (Business Analysis Model), a taxke Hab0Op JOKYMEHTOB, B KOTOPOM OTpPaKEHBI
pe3ynbTaThl OM3HEC MOJACTHPOBAHHUSL.

Mopenu GU3HEC MPOLIECCOB OMUCHIBAIOT MPOLIECCHI, CBA3aHHBIC C OKa3aHHWEM yCIIyr opranusanueii (business use case), u
JICHCTBYIOIIMX JIMII HJIM CHCTEM, BHELIHUX MO OTHOIICHHIO K GH3Hec mpoiieccy (business actor). JeiicTByromiue uia u
CHCTEMbI JHOO0 HMHUIMUPYIOT OU3HEC Mpolecc, JTUO0 3aMHTEPECcOBaHbI B MOJYYCHHH HEKOTOPBIX PE3yJbTaToB OH3HEC
nporecca.

Mopenu aHanu3a MOKa3bIBaeT, KaK KaKABIH OHM3HEC IpolLecc pean3yeTcss HEKOTOPHIM HabopoM YY4acTHHKOB OW3HEC
npouecca: paboTHukamu (business worker), NeHCTBYIOIIMMH JTMLIAMH BHEIIHUMHM 110 OTHOIIEHHIO K OM3HEC Mporeccy
(business actor) u CBsI3aHHBIMH C HUMH On3Hec cymHocTsMu (business entity).

st onrcaHust peanu3aiuii 6M3HeC MPOIECCOB MOTYT HCIIOb30BATHCS CIACAYIOLINE JHarpaMMsl si3bika UML:

. JMarpaMMel iesitebHocTed (Activity diagrams);

. nuarpammsl KitaccoB (Class diagrams);

. JauarpaMmsl coctosHui (Statechart Diagram);

. JMarpaMMBl TocieoBaTelbHOCTeH AeiicTBuil (Sequence diagrams);

. nuarpammel B3anmoneiictsust (Collaboration diagrams).

OCHOBHBIMH JOKYMEHTaMH, B KOTOPBIX JOJDKHBI OBITh  OTpPAXCHBI Pe3yIBTATEI OusHec
MozempoBanust 1o RUP, sBns-10Tcs ciiepyomue JOKyMEHTHI:

. 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);

. noxkyment Onucanue 6usnec mporecca (Business Use Case);

. JIOKYMeHT J{ononHuTebpHbIe TpeOOBaHMU K IS TebHOCTH opraHu3aimi (Supplementary Business

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

PA3PABOTKA MOJEJIEH IIOTOKOB PABOT

Ienb MOgETUPOBAHUE TIOTOKA PAOOT

Kak yka3pIBajoch BhIlle, peanu3ands Ou3Hec mpoiieccoB 1m0 RUP omuchiBaeTcs € HCMONB30BAHHEM Pa3IUYHBIX
0OBEKTHBIX MOJIeNICH OM3Heca MM MoJielieil ananmn3a OusHeca. Jluarpamma nesrenpHOCTH (activity diagram) si3eika UML
HCTIONIE3YETCSl B OM3HEC MOJIEIMPOBAHUM JIJIsI OTOOpaKeHMs MOTOKa padoT paccMmaTpuBaeMoro OumsHec mporiecca. [1o
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 JesITEIbHOCTH JUTS pa3pabOTKH MOJIEH OTOKa paboT

Jlist pa3pabOTKK MOJIENIH MOTOKA PabOT UITH, TI0 JPYroMY, MOJIENTU OMUCAHUS OH3HEC MPOIIECCOB JOHKHA UCTIONh30BATHCS
nuarpamma fesiteabHocTr si3bika UML (activity diagram).

Jiist pa3paboTKK MOJIENU TIOTOKA PAbOT CIISAYET UCIOJIb30BaTh CICAYIOIHE DIEMEHThI JHATPAMMABI
JEeSITEIIBHOCTH:

HavYaJIbHOE COCTOsIHUE (Start state);

KoHeuHoe cocTostHue (end state);

JIeATENBHOCTH (activity);

cocrosiHue (state);

nepexo (state transition);

pemenue (decision);



ropu3oHTaNIbHBIE cuHXpoHU3aTophI (horizontal synchronization);

BEepTHKAIbHBIE CHHXPOHHU3aTOPHI (vertical synchronization);

paszenuTenbHbIe THHUY (swimlane);

00BeKT (object);

MoTOK 00BeKkTOB (object flow);

3aMeTKa.

[Ipu mocTpoeHnH MOAENH MOTOKAa PadOT UCIIOIB3YEeTCsl HOTAIMS AUarpaMMbl JIESITEIbHOCTH, MojiepkuBaeMasi 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
COCTOSIHUH MOYKET CYIIECTBOBATH MHOKECTBO.

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

OneMeHTapHas «IesATENbHOCTB» (activity) JOJDKHA HCIIOJIB30BaThCSA MJISI OMHMCAHMS OJHOTO JIEWCTBHS, HampuMmep,
(hopMHUpOBaHKE OTUETA CACTIOK, Iepeiada THKETOB, TOIyIeHHE THKETOB.

Henp3st B ogHOM 37IeMeHTE NesTeIbHOCTH (activity) yKa3pIBaTh HECKOIBKO BHIOB ACATEIBHOCTH, HapuMep, GopMHpyeT
OTYET M0 C/ENKaM M PETUCTPHPYET CHEJIKU B XKypHAJIE.

Ecnu omuceiBaeTcss aBTOMAaTH3MPOBAaHHAS JIESITENBHOCTD, TO CJIEAYeT OTAEIBHO OINHCATh JESTEIBHOCTb IOJIb30BaTENs
CHCTEMBI U COOTBETCTBYIOIIYIO €H AEATEIEHOCTh CHCTEMBI, KaK (PYHKITHH JCHCTBYFOIINX JIAI] ITOJIE30BATEIIS H CHCTEMBI.
DJeMEHT «COCTOsTHHEe» (State) MOXKET HCIIOTB30BATHCS IS OMMUCAHUS ONPEACIICHHBIX COCTOSIHAN KaKOTO-THOO CyOBheKTa
win 00bekTa. C 3TUM 3JIEMEHTOM JI0JKHO OBITh CBsI3aHO UMSL. VIMs TOJDKHO OTpPaXkaTh COCTOSTHHE CyOBEKTa HIIH 00BEKTa.
CocrostHHE TOJDKHO MMEHOBATHCS B 3aBUCUMOCTH OT KOHTEKCTA.

Ilepexon (state transition) MOIDKEH WCIIONB30BAThCA IS ONHCAHUS CBS3M MEXKIY DSJEMEHTAMH IHArpPaMMBI
«IesTeNBHOCTE» (activity), «cocTtosHHE» (state). Ilepexom (state transition) oOo3Ha4YaeTCs CIUIONIHON IMHHEH CO
ctpenkoit. CTpenka yKa3pIBaeT Ha CIeAyIoIee eHCTBHE WITH COCTOSHHE.

Jlnst oToOpaXkeHHsT YCIOBMH MOMET HCIOJB30BaThCsA dyeMeHT pemende (decision). Dmement pemienue (decision)
0003HauaeTcs B BUIE pomoa.

PaznmenurensHple muHUM (SwWimlane) cieqyeT MCIONB30BaTh MM pa3felicHHs IOJs AWarpaMMBbl Ha YacTH, HampuMep, C
LEeNbI0  OTOOpakeHUs Ha [IUarpaMMaxX, OTBETCTBCHHBIX 3a BHINIOJNIHCHHWE OIpeNeleHHBIX neiictBuil. [lpumep
pa3menuTeNbHOM THHY (SWimlane) mpencTaBieH 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.

(synchronization) st oToOpaskeHHs

""ﬁleH}laHI/II/I 1o pa3pa60TI<e MOJECJIHN IMOTOKa pa60T C UCIIOJIb30BAHUEM AHarpaMMbl

BaeTCA B [Ba 3Tala.
16, 0TOOpakarommas OCHOBHBIE BHIIBI JESATEIHHOCTH (macro activity) mo onmmceBaeMoMy

KOMIO3MPYETCs _C MCIONb30BAHMEM JpPYroil auarpamMmbl JestensHocTd. Ilone aroit
JIMarpaMMBbl MOKET pa30MBATHCS HAa YaCTH C UCIIOJIb30BAaHUEM Pa3/ICUTENIbHBIX JIMHUH (Swimlane), Tae pa3aenuTenbHbie
JIMHUX MOTYT MPEJCTABIATh PAOOTHUKOB YYACTBYIONIUX B OM3HEC MPOIIECCE WK OPa3ICIICHUSL.

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
CHUCTEME MOJYJb, KOMITOHEHTY WJIH MOJCUCTEMY B pa3padaThiBaeMOii CUCTEME.

OpHako IUisl TMOCTPOCHHS pPACIpeNe/ICHHBIX CHUCTeM 0oyiee YIOOHBIM SIBIISICTCS HCIOJIb30BAHUE — CIICIYROLITHX
pa3AeNnuTeNbHbIX JTUHUN:

BXO/IHAsI/BBIXOHAS HH(POPMAILIHS;

JIeSTEIIbHOCTB;

poOJIB;

MOJIpa3/IcIICHHE;

JIOJDKHOCTB;

Om3HeC MpaBUIIO.

B paznene nesarenbHOCTh CISAYeT OTPaXKaTh IIark OU3HEC MpoIecca Wil AesITeIbHOCTD IpoIiecca.

B pasmene BxojHas/BbixomHas WH(GOPMAIUS — BXOIHBIC/BBIXOJHBIC OW3HEC CYIIHOCTH, CBS3aHHBIC C IIAaroM OW3HEC
mpoliecca, B pasjeiic pojib — POJib, OTBETCTBCHHYIO 33 BBIOJHCHHE IIara OM3HEC Mpoliecca, B pasjeiic JODKHOCTh 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
paccMaTpuBaeMoro Iara Ou3Hec mpoiecca.

Takoe UCMOIBb30BaHUE Pa3ACTUTEIBHBIX JIMHUI 00YCIIOBICHO TEM, YTO HAa OCHOBE BUOB JCATEILHOCTH, OTOOPAKAIOIITHX
mraru Ou3Hec mporiecca, OyayT ONpeaessiThesi (PYHKIUH CHCTEMbI, HA OCHOBE BXOJHBIX/BBIXOJHBIX CYIIHOCTEH Oyaer
paspabateiBaThcst uHTep(eiica monab3oBaTess, anb0OM BXOJHBIX/BBIXOAHBIX (opm, BJI, kimaccel, peanusyromuie
cootBetTcTBytotne (ynkuuu. Wudopmanus o poisx, MODKHOCTSIX M TOApA3JIENieHUsX OyAET HCIOJIb30BaHA MPU
PacCMOTPEHHH BOIPOCOB, CBSI3aHHBIX C pasrpaHWdYeHUEM JocTyna. Ha ocHoBe Ou3Hec mpaBui OyIyT ONMPEAESTHCS
OTPaHUYCHUS HAKIIAJbIBAEMbIC HA PYHKIIUH CUCTEMBI.

Just u300paxkeHHss BXOJIHOUN/BBIXOJHON HH(POpMAMKM W PpOJM JIOJDKEH HCIOJB30BATHCS JJIEMEHT OOBEKT C
COOTBETCTBYIOIIIUM COCTOSTHHEM (object).

Hdus  wm3o0paxeHnss 1mara OW3HEC TIpomecca JIOJDKEH — HCIIONB30BATBCA — DIIEMEHT  JesTelNbHOCTH(activity).

Honst I/1306pa>KeHI/I$I MOAPa3JEICHUN, JOJDKHOCTEH, 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 MEXKITy OO0 Yepe3 CBsI3b - MyHKTUpHAs JTuHHA (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 [IpeasapurebHOE 03HAKOMIICHUE C
KJIMEHTOM U €T0 XO3UCTBEHHOM JeSATEIIbHOCTBIO U LIETbIO0 KPEAUTOBAHUS

[Nopsiok nocTpoeHust MO/IeNH MOTOKa paboT 6u3Hec mpoueccoB B Rational Rose

IMopsinok co3manmst Mozeneli ¢ onrcaHneM oToka padot B Rational Rose momxkeH BKITO9aTh cliexyronmue
maru:IlocTpoeHne nuarpaMmel, 0TOOpakaronieil OCHOBHBIC BUABI ASSTEILHOCTH.

1) [NocTpoeHue nuarpaMm AETATU3UPYIOMMX OCHOBHBIC BUABI ACSATSIBHOCTH.

2) [NocTpoeHue cChUIKH U3 THarpaMMBbl IIPOLIECCOB Ha TUarpaMmy motoka pador. [locrpoenue

JMarpaMMBbl, 0TOOpaXkaroleld OCHOBHBIC BHBI AEATSIEHOCTH

Huarpamma pearenbHocTH (activity diagram) ¢ OCHOBHBIMH IaraMu OW3HEC MpoIecca IODKHA CTPOUTHCS Kak
MOAJMarpaMMa COOTBETCTBYIOIIEro OU3HEC MpoIecca, MPEICTaBICHHOTo Ha 1uarpamme GpyHKiui (use case diagram).
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IMocTpoeHue auarpamMm, JeTaTH3UPYIOUIMX OCHOBHBIC BUBI ICATCIBHOCTH

Huarpamma nestenbHOCTH (activity diagram) ¢ JeTajdbHBIM OMHMCAHHEM Ka)XIOTO OCHOBHOTO IlIara mpoliecca JIOJIKHA
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
OCHOBHOTO Mara mnporiecca lIpenBapuTenbHOE O3HAKOMIICHHE C KJIMEHTOM M €ro X03. JCATeIbHOCTBIO W IIEJbIO
KpPEIUTOBAHUS, HAXOIUTHCS TOJ COOTBETCTBYIOIIMM IaroM [IpeiBapuTebHOC O3HAKOMIJICHHE C KJIMEHTOM M €ro XO3.
JCSITEIPHOCTRIO U IICNIBbI0 KPEeIUTOBaHUS. JeATeNbHOCTH Ha 3TOH JuarpaMMe, KOTOpBIC IMOMJICKAT aBTOMATH3AIIWH,
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

[MocTpoeHue CChUTKH U3 MarpaMMbl DYHKIMIA Ha AUarpaMmy MOTOKa paboT

Jist mocTpoeHUs CCBUIKH Ha JUarpaMMy JAesTebHocTH (activity diagram) ¢ m300pakeHHEM OCHOBHBIX IIaroB OW3HEC
mporiecca ciaeayeT psiioM ¢ m300pakeHueM OM3HeC mpoliecca Ha auarpamme QyHkmui (use case diagram) MOMECTHUTH
3aMeTKy. [IpuKpenuTh 3aMeTKy K M300pakeHHI0 Ou3Hec mpolecca. Ileperamyrs 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. IIpumep auarpammsl pyHKOU ¢ n300paxenueM nporecca KpeanToBanns opuIMIECKUX JINI] B BATIOTE

M CCBIJIKOM Ha JuarpamMmy A€ATCIbHOCTU C

n300paKeHNEM OCHOBHBIX IIaroB COOTBETCTBYIOLIEro Ou3Hec nponecca B Rational Rose MuanBunyansHbie

3amaHus A1 TabopaTopHOit paboTer Ne24

BapuanT Nel

Pazpaborars Mozeny moToka padot a1t HHGOPMAMOHHON HHTEPHET MOACUCTEMBI PUINITEPCKON (GUPMBI, BKJIIOYAIOIIEH
PETUCTPAIHIO KIHEHTA, TPOCMOTP (IIOCHIE PErHCTPAIlH) IPEAJIOKESHUH, 1aTh 0OBABICHUE; TIOHATH MECTO JTAHHOM MOJIeNnH
IIpU oTIpe/iesieHNH (GYyHKIMHA pa3pabaTeiBaeMOi CUCTEMBI Ha JTaIle ONpeeseHus TpeOOBaHUH K CHCTEME.

BapuanT Ne2

PaspaboTats Mogeny motoka padoT HHPOPMAIMOHHON MOJCHCTEMBI HHTEPHET-PETUCTPAIIH Ha KYPCHI BOAUTENCH
(penmonaraeTcsi perucTpalys Ha pa3InvHbIe TUIBI KATErOPHH, 1ojjavya 3asBKU U ee 00paboTka, BEIOOp JAHEH U BpeMeHH
3aHATHI U THEH BOXKICHMS); TIOHATh MECTO JTAHHOW MOJICITH MPH ONpeIeieHuH QYHKIHH pa3padbaTsiBacMOi CHCTEMBI Ha
JTare onpeaesieHus TpeOOBaHUH K CHCTEME.

Bapuant Ne3
PazpaboTars Moziesi OTOKa padoT MHGOPMAIMOHHON TTOICUCTEMBI HHTEPHET PETHCTPALIMHU Ha KYPChl HHOCTPaHHBIX
SI3BIKOB (TIPEAIoaraeTcst BEIOOP s3bIKa, BHIOOP YPOBHS (BO3MOXKHOE TECTUPOBAHHKE), BBIOOP BPEMEHH U JIHEH 00y4eHHs);

TIOHATH MECTO IAHHOW MOJENH TIPH OlIpeAeIeHNH GYHKIMH pa3padaThiBaeMOi CHCTEMBI Ha 3Talle ONpeesIeHHs TpeOOBaHUH
K CUCTEME

Bapuant Ne4
PazpaboTars Mozienu oToka padoT MHGOPMAIIOHHON TTOICUCTEMBbl HHTEPHET Mara3uHa (TpezrosaraeTcs IpocMoTp,

perucTpanus npu 3akase, ohopMIICHUE 3aKa3a, MOATBEPIKICHHE TOIYICHHUS 3aKa3a); MOHATh MECTO JAHHOW MOJICIH TIPH
onpeneneHnn QyHKIUI pa3pabaTbiBaeMOM CHCTEMBI Ha TaIle onpeeiieHus] TpeOOBaHUN K CUCTEME.



BapuanTt No5
PaspaboTate MojienH MOTOKAa paboT MHPOPMALMOHHOM MOJCHCTEMBI HHTEPHET Kade; MOHATh MECTO JAHHOU MOJICITH MPH
ompeneneHud (PYHKIMIA pa3pabaTeiBacMON CHCTEMbI Ha ITAIIe ONPEICIICHHS TPSOOBaHUIA K CUCTEME.

BapuanT Ne6

PazpaboTars Mozesi OoTOKa padboT MHPOPMAIIMOHHON TOACUCTEMBI HHTEPHET-CKIa] (TIpeaonaraeTcsi 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 MozeNM MOTOKA pab0T MH(POPMAIIOHHOW TIOICUCTEMbI alITEYHON CIIPaBOYHOI CITy>KOBI (TIpeonaraeTcs
perucrparys HHTepHET-KIIMEeHTa, TIPOBEpKa B HAIMUUH, 0(OPMIICHUE 3aKa3a, JAaTa JOCTAaBKH); OHITh MECTO JaHHOU
MOJIEIIH TIPH oNpeesieHnH (yHKIUI pa3pabaTbiBaeMOil CUCTEMBI Ha dTalle ONpe/esieHNs] TPeOOBaHHH K CHCTEME.

BapuanT Ne§

PazpaboTars Mozesi oTOKa padboT MHPOPMAIIMOHHON TIOICUCTEMBI TeJIe)OHHOM CIIPaBOYHOM CITy>KOBI (TIpenonaraeTcs
perucTpays HHTepHET-KIIMEeHTa, TIPOBEpKa B HAIMYUH, 0(OPMIICHUE 3aKa3a, AaTa JOCTaBKH ); IOHSATh MECTO IaHHOM
MOJIEIIH TIpH oNpeesieHnH (yHKIUI pa3pabaTbiBaeMOi CUCTEMBI Ha dTaIle ONpeeieHUs TpPeOOBaHUIl K CHCTEME.

Bapuant Ne9

Pa3pabotats Mozeu motoka paboT HH(GOPMAITHOHHON TOACUCTEMBI MOKYNKK OUICTOB (K//T U aBHa) OHJIAIH; MOHATH
MECTO JIaHHOM MOJIEIIH MIPH OTpeeicHUuH (DYHKIHMIA pa3padaThiBaeMO CHCTEMbI Ha dTalle ONpeecHUs TPeOOBaHHA K
CUCTEME.

BapuanT Nel0

PazpaboTath Mojenu NoToka paboT MHPOPMAIIMOHHOMN MOJICHCTEMBI PETUCTPALIMK B a3POIIOPTY C NPOX0KICHUEM
MOTPaHUYHOTI'0 KOHTPOJIS; TIOHSTh MECTO JAHHOM MOJIENN NPU ONpeAeIeHNH QYHKIMN pa3padbaThiBaeMON CUCTEMBI Ha
JTare oNpeeIcHUs TPeOOBaHUI K CHCTEME.

Bapuant Nell
PaspaboTars MOJeTH MOTOKA pabOT HHPOPMAIMOHHOM MOCKCTEMbI CallT Kadenpbl MC; MOHIATh MECTO TaHHON MOIEIH
TIpH onpe/ieieHnd QYHKIIMH pa3padaThiBaeMOM CUCTEMBI Ha dTare ONpe/IeIeHNs TpPeOOBaHUI 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,
BO3MOXKHOCTb BBIKJIa[IbIBATh CBOI MaTepHall); MOHSITh MECTO IaHHOW MOJEIH TIPH ONpeAeICHUH (HYHKIHIA
pa3pabaTbIBaeMOl CHCTEMBI Ha 3Tare ompe/elieHns TpeOOBaHNH K CHCTEME.

Bapuant Nel3

PazpaboTars MOIe)IH MOTOKA pabOT aBTOMaTH3UPOBAHHOW CUCTEMBbI pabOThl OMOIHOTEKH (B 4aCTHOCTH paboyee MecTo
OnbIMoTEKaps); MOHATH MECTO AaHHOH MOJEIH IPH onpe/eleHnH QYHKIHI pa3padaTsiBaeMOi CHCTEMBI Ha dTaIre
oTpeieTIeHus TpeOOBaHMIl K CHCTEME.

Bapuant Nel4

PazpaboTats Mojaenu moToka padoT MHPOPMAIIMOHHON MOJACUCTEMBI «PETUCTPATYpa MOTUKIMHUKNY (B 9aCTHOCTH pabouee
MECTO perucrparopa: NpuHATHUE 3asBOK Ha BbI30BAa PAa3HbIM 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 padoT HHMOPMAIOHHON BEO-OPHEHTOBAHON MOJICHCTEMBI PEKIIAMHOTO areHTCTBA
(penmonaraeTcs MpeAOCTaBIEHUE PEKJIAMHBIX YCIIyT, 0()OpMIICHUE 3asBKH, HOATBEPKJICHNE ITPUHSTHUS 3aIBKH ¥ CPOKH
BBITIOJTHEHMS); TIOHATH MECTO JaHHOM MOJIEH IPH oTpeieNieHny QyHKIuMi pa3padaTeiBaeMOil CHCTEMBI Ha JTare
omnpeeneHus TpeOOBaHUIl K cCHCTEME.

4.1.2. YcTHblii onpoc

3 cemectp

Tema 1. TeopeTuueckue OCHOBBI IPOCKTHPOBAHUS HH(OPMAIIMOHHBIX CHCTEM

Tema 2. MeTomomorngeckiue OCHOBBI IPOCKTHPOBAHUS HH(POPMAITMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE M THITOBOE IIPOESKTUPOBAHHUE MH(POPMAITMOHHBIX CHCTEM

Tema 4. CTpyKTYpHBIC METOBI aHAIH3a U MPOCKTUPOBAHKS HHPOPMAIIMOHHBIX CUCTEM



4 cemecTp

Tema 5. [IpoekTipoBaHHe TOKYMEHTAJIbHBIX 0a3 JTaHHBIX

Tema 6. [IpoektupoBanue Gakrorpapuyeckux 6a3 JaHHBIX

Tema 7. OOBEKTHO-OPUEHTHPOBAHHEIE METOIBI aHATH3A U IIPOCKTHPOBAHUS HHPOPMALMOHHBIX CHCTEM
Tema 8. ObecnieueHre COBMECTHOTO OCTYTIA K 0a3aM JaHHBIX U IpOrpaMMaM

4.1.2.1. ITopsiaok npoBeaeHUsI.

YCTHBIH ONpOC TMPOBOIUTCS HAa NPAKTUYECKUX 3aHATHAX. OOydaromyiecss BBICTYNAIOT C JOKJIaJaMH, COOOIICHHSIMH,
JOTIIOJIHEHNSIMH, YYacTBYIOT B JHUCKYCCHH, OTBEYAalOT Ha BOMPOCH mperonasatens. OuneHWBacTCs ypOBEHb OMAITHEH
MOJrOTOBKA IO TEME, CIIOCOOHOCTh CHCTEMHO MW JIOTHYHO H3JaraTh MaTepHaj, aHaIM3upoBaTh, (HOPMYIHUpPOBATH
COOCTBEHHYIO MO3HUIIHMIO, OTBEYATh HA JIONIOJHHUTENBHBIE BOIIPOCHI.

4.1.2.2 Kputepus oueHUBaHUS

9-10 6an10B cTAaBUTCH, €CJIH 00yUAIOIHIACS:

B oTBere KauecTBEHHO pacKpbUl colepikaHue TeMbl. OTBET XOPOIIO CTPYKTypUpoBaH. IIpekpacHO OCBOEH MOHSTHHHBIN
armapart. [IpoJeMOHCTpUpOBaH BHICOKMH YPOBEHb MOHMMaHUsI MaTepuaia. IIpeBocxoHoe yMeHHEe (GOPMYIHPOBATh CBOU
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC ITOJIOKCHUS.

7-8 6aJ1J10B CTABUTCSL, €CJIM 00yUaloImuiics:

OCHOBHBIE BOIIPOCHI TeMBI PacKpbll. CTpyKTypa OTBETa B LIEJIOM a/IeKBaTHA TeMe. XOPOIIO OCBOSH NMOHATHHHBIN ammapar.
[TponeMOHCTPUPOBAaH XOPOIIWI ypOBEHb IMOHUMaHHS Marepuaia. Xopoluee yMeHHe (OPMYIMPOBaTh CBOM MBICIIH,
00CyXJaTh TUCKYCCHOHHBIE MOJI0KEHHSI.

5-6 0a/JI0B CTABUTCS, €CJIHM 00yJaroImmiics:

Temy uactmuno packpsil. OtBer cmabo cTpykTypupoBaH. IloHATHIHBEIN ammapar OCBOeH 4YacTW4HO. [loHmMmaHme
OTJIETBHBIX MOJOKECHUH W3 MaTepuaia Mo TeMe. Y IOBJICTBOPUTEIbHOE YMEHNE (HOPMYITHUPOBATH CBOM MBICIIH, 00CYXIaTh
JAUCKYCCHUOHHBIC ITOJIOKCHUA.

0-4 6a/1J10B cTAaBUTCS, €CJIH 00yJarOmuiics:

Temy He packpbul. [IOHATHHHBIN ammapaT OCBOEH HEyAOBIETBOpHUTENbHO. [loHMMaHNe MaTepuana (parMeHTapHOE HIIN
orcyTcTByeT. Heymenue (hopMyInpoBaTh CBOU MBICTH, 00CYKIaTh AUCKYCCHOHHBIC TTOJIOKECHUSL.

4.1.2.3. Conep:xanue OLIEHOYHOI'0 CPeACTBA

1. Uro Takoe CHCTeMHBIN ToaX0. K mpoekTtupoBanuio VIC. KakoBsl ero mpUHIUIIEI?

2. Kakyto poisis B kubepueruueckoit Mmojenu MC urparot oOpaTHbie CBA3U ((PYHKIIUU CUCTEMBI YIIPaBICHUs )?

3. [epeuncaure u onuiure THIbl VIC, BRIAEIAEMBIX B COOTBETCTBHHU C XapaKTepoM 00paboTKu HHPOPMALIUH, 1O
CTeTIeH!

4. aBTOMATH3ALUH, 110 cepe IPUMEHEHHUS, TT0 YPOBHIO YIIPABIICHUS.

5. UYro Takoe (pyHKIHOHATBHAS ntojicucTeMa MC (MpUHIMIBI IIOCTPOCHU S, pEelIaeMble 3aa4ut, CTpyKTypa)?

6. Onummure CTpyKTypa OJHONOIb30BATEILCKON M MHOTOIIOJIb30BATENbCKOM, Maiol 1 kopnopatuBHoit C,
JIoKanbHOM U pacnpenenennoit UC, coctaB u copepKaHue UX MOACHCTEM.

7. B 4em Ha3zHaueHWE U CTPYKTYpA MOJICUCTEM MAaTEMaTHYECKOT0, TEXHOJIOTNYECKOTO, IIPOrPaMMHOTO,
TEXHHMYECKOTO U JIMHIBUCTHYEcKoro obdecneuenus VC.

8. Kaxk BbI MTOHNMaeTe MOHATHE TEXHOJIOTUS TPOEKTUPOBAHUS?

9. Kakyro poiib urpaeTr TeXHOJIOTHs TPOEKTUPOBaHus B nporiecce co3nanus MC n kakue TpeboBaHus,
TIPEABSBIISIOTCS K BBIOMPAEMO TEXHOJIOTHHU?

10. Buner mogeneit u meronoB moaenupoanus MC.

11. Kakne Momenu )KU3HEHHOTO [HKIa BB 3HaeTe? B ueM MX JOCTOMHCTBA U HETOCTATKH?

12, Kaxkas n3 moneneii siBnsieTcst HanboJiee epCreKTUBHON?

13. Onummre cTaanuy, 3Tallbl Mpoiecca 1 0COOEHHOCTH KaHOHUYecKoro mpoektupoBanus DVIC.

14. Omnwumre coctaB paboT Ha MPEINPOSKTHON CTaNH, CTAINU TEXHUIECKOTO B Pab0dero MpoeKTUPOBAHUS, CTaIUN
BBOJIa B ICHCTBUE, SKCILUTyaTaIlMH U CONPOBOXAeHUs mpoekta DUC.

15. Kaxoii cocTaB mpoeKTHOH JOKYMEHTAIINH, B3aUMOJICHCTBHE MOJIb30BaTenei u pazpadbotunkoB DVC Ha cTaausx u
JTamnax mporecca NpOoeKTHPOBAHUS?

16. Uro Takoe THIOBOI IIPOEKT, ITPEANOCHIIKH THITN3AUN, 00bEKTH THITH3ALUH.

17. B 4yem 0cobeHHOCTh METO/I0B THIIOBOTO ITPOEKTUPOBAHMS U OlIeHKa 3 (EKTUBHOCTH MCIOIb30BaHUS TUIIOBBIX
peleHuit.

18. Maiite onpeseneHune THIOBOMY IpoekTHOMY pemenuto (TIIP).

19. Kakue knaccel TTIP BbI 3HaeTe.

20. OOBsiCHUTE COCTaB U COJIEpKaHKE ONlepalyii TUIIOBOTO ieMeHTHOTo npoektiposanus UC, tunosoii UC,
coJiep)KaHNe CUCTEMHOT0 (0OBEKTHOTO) 1 rpymIoBoro npoekruposanus MC.

21, B 4em cocTonT 0cOOEHHOCTH CTPYKTYPHOTO 110/1X0/1a K IpoekTupoBanuio 1C.

22, [epeuncnure u 00BSCHUTE NPUHLIUIIEI CTPYKTYPHOTO TOAXOAA.

23. Uro takoe koHcanTHHT B chepe UT?



24, Kakwue 3agaun pemator CASE Texnomorun?

25. Kakwe npuHIHITEL U CpeicTBA CTPYKTYPHOTO aHAJIM3a BB 3HAaeTe?

26. Uro takoe ER-monenmupoBanne?

27. [osicante monrsatus Cymuoctr u CBs3n

28. Uro Takoe HOpMATU3aIHs U 3a4eM OHA Hy)KHA?

29. PackpotiTe 0cOOeHHOCTH METOIOIOTHN (PH3UUECKOTO MPOSKTHPOBAHUS PENAIHOHHBIX B/l

30. Haiite onpenenenns nousaTisM OOIT: kimacc, 00BEKT, IK3EMIUIIP Kilacca, IoBeAeHHE 00BEKTa.

31. Kak o6o3HagaroTcst 00BeKTH M Ki1acchl Ha auarpammax UML?

32. Uro Takoe accoruanus Mexay Kinaccamu? Kakue BUIBI acconpanuii Bel 3Haete? [IpuBennTe mpuMepsl.
33. [IponemoncTpHpyiTEe Ha TprMepax ocHoBHBIE OHATHA OOII (HacnenoBanue, MOIUMOPPHU3M H JP.)
34. Kakwue Bunbl muarpamm UML BbI 3HaeTe, B YeM UX IpeHA3HAYCHHE?

4.1.3. Pepepar

3 cemectp

Tema 1. TeopeTnueckye OCHOBBI IPOSKTHPOBAHUST HHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeToj010rHueCKHe OCHOBBI TPOSKTUPOBAHUSI HH()OPMAIMOHHBIX CHCTEM
Tema 3. KaHoHHYECKOE ¥ THITOBOE ITPOEKTUPOBAHNE NH()OPMALIMOHHBIX CHCTEM

Tema 4. CTpyKTypHbIE METO/IBI aHAIN3A U IPOSKTHPOBAHUS HH(POPMAIIHOHHBIX CHCTEM
4 cemecTp

Tema 5. [IpoexTHpoBaHNE JOKYMEHTANBHBIX 0a3 JaHHBIX

Tema 6. [TpoekTipoBanue Gakrorpapuyeckux 06a3 JaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IBI AHAJIN3A U TIPOSKTHPOBAHMS HHPOPMAIIMOHHBIX CHCTEM
Tema 8. ObecrieueHre COBMECTHOTO AOCTYIA K 0a3aM JIAaHHBIX U IpOrpaMMam

4.1.3.1. llopsiaok npoBeieHUs!.

OOyuaronyecs BBIOIHSIIOT 331aHKs, TPEOYIOIINE CO3/IaHNs YHUKAIBHBIX OOBEKTOB ONpENeNéHHOro THHa. Twum oObeKTa,
ero TpeOyeMble XapaKTEPHUCTHKH W METOABl €ro CO3JaHWs OIPENeNIAIOTCS TMOTPEOHOCTSIMH NpodeccHoHaILHON
NeSITeIbHOCTH B COOTBETCTBYIOLIEH cepe Mubo MeIIMH TPEHUPOBKU OIPEeNIEHHBIX HaBBIKOB M yYMEHHH. OlLleHHBAIOTCA
KpEaTHBHOCTB, BIIa/ICHUE TEOPETUIECKUM MAaTEepPHaJIOM II0 TeMe, BIIaIeHUE IPAKTUIECKUMHU HaBBIKAMH.

4.1.3.2 Kputepuu oueHMBaHUsI

17-20 6ana0B cTaBUTCS, €CIU 00YIAIOLIHIACS:

[TponeMOHCTPUPOBaN BBHICOKHI YPOBEHb 3HAHWIT M YMEHUIl, HEOOXOAMMBIX JUIS BBINOJHEHUS 33/1aHus. PaboTa MoiHOCTHIO
COOTBETCTBYET TPeOOBAHMAM HPO(ECCHOHATBHOM JiesiTenbHOCTH. OTINYHAs CIIOCOOHOCTH MTPUMEHSITh NMEIOIINECs] 3HAHUS
U YMEHHs sl PELIeHUs NMPAaKTHUYECKHX 3a1ad. BBICOKMH ypOBEHb KPEATHBHOCTH, CAMOCTOSTENbHOCTH. COOTBETCTBHE
BBIOPAaHHBIX METOJIOB MIOCTABJIEHHBIM 331a4aM.

2114-16 6an10B CTABUTCSH, €CJIH 00yIAIOLIHIACS:

[TponemMoHCTpUpOBaN CpeHUI YPOBEHb 3HAHUH U YMEHUH, HEOOXOMMBIX JUIS BBIMOJIHEHHUs 3a7anus. PaboTa B OCHOBHOM
COOTBETCTBYET TPEOOBaHMSIM NMPOGECCHOHATBHON eI TEIILHOCTH. X0poluasi ClIOCOOHOCTh NMPUMEHATh UMEIOLINECs 3HAHUS
W yMEHHs Ul PElIeHUs] TpakThdeckux 3anad. CpenHHH ypOBeHb KPEaTHBHOCTH, CAMOCTOSTENbHOCTH. BrlOpaHHbBIE
METO/bI B LIEJIOM COOTBETCTBYIOT IOCTABIEHHBIM 3a7jauaM.

11-15 6anaoB cTaBHUTCS, €CIU 00YIAIOIIHIACS:

IIponemMoHCTpHpOBaT HU3KUK ypPOBEHb 3HAHWN M yMEHHH, HEOOXOMWUMBIX IS BBIOJTHEHHWS 3amaHus. PaboTa 4acTHYHO
COOTBETCTBYET TpPEOOBaHUSAM IPOPECCHOHANBLHON JESTENbHOCTH. Y IOBJICTBOPUTEIbHAS CIOCOOHOCTh NPUMEHSTH
HMEIOIIUECS 3HAHUS U YMEHUs JUIS PELICHUs NMPAaKTHYEeCKHUX 3aj1a4. Hu3kuil ypoBeHb KpEaTUBHOCTH, CAMOCTOSTENBHOCTH.
Br1OpanHBIE METO/IBI YACTUYHO COOTBETCTBYIOT ITOCTABJICHHBIM 33a4aM.

0-10 6an10B cTaBHUTCS, €CJIU 00YYAIOLIHIACS:

IIponemMoHCTpHPOBaN HEYIOBICTBOPUTENBHBIH YPOBEHb 3HAHUM W YMEHHWH, HEOOXOAWMBIX JUIS BBIOJHEHHS 3aJaHUS.
PaGora He cooTBeTCTBYeT TpeOOBaHMAM IpOQECCHOHAIBHON aesTeNbHOCTH. HeymoBiieTBopuTenbHas CHOCOOHOCTh
IIPUMEHSATh UMEIOIIKECS 3HAHUSA U YMEHHMA Ui PELICHUs MpaKkTUUecKuX 3ajgad. HenocTaTouHblH ypOBEHb KPEaTHBHOCTH,
CaMOCTOATENIFHOCTH. BrIOpaHHbIE METOIBI HE COOTBETCTBYIOT IIOCTABJICHHBIM 33Ja4aM.

4.1.3.3. Conep:xanue OLIEHOYHOI'0 CPeICTBA

IIpuMepHbIE TEMBL:

. IIpoexTHpoBaHue MOJCUCTEMBI PETUCTPALIMHM KOMAHIMPOBOYHBIX YAOCTOBEPEHHH B MH(POPMAIIIOHHON CHCTEME.
IIpoexTupoBanre C aBTOTPaHCIIOPTHOTO MPEATPHUATHS

IIpoextuposanne AC ydeTa 1OroBOpOB M KOHTPOJISI 32 MX HCIIOJIHCHUEM

IIpoextuposanne AC ydueTa u ONTUMHU3ANNN TPAHCIIOPTHBIX PACXOJ0B HA MPEANPUSITHN

IIpoextupoBanue AC ydera caenbpHON OMIAThl TpyAa

A wNE



IIpoexTupoBanre APM skoHOMHECTA IO TTPOTHO3Y 3aKYITOK Ha MPEATPUSTHU ONITOBOW TOPTOBIH

[poextuposanue MC noanepku OUpKEeBBIX TOPTOB

[poextupoBanue AC yueTa MaTepuaIbHBIX PECYPCOB MPEANPHUATHS

[IpoexTipoBaHne MOACUCTEMBI aBTOMATH3AIMH CKIIaICKOTO ydeTa

10. IlpoexTrpoBaHKe MOACUCTEMBI aBTOMATH3AINH YUeTa IIaTeXel 10 TOroBOpaM

11. TIpoexkTupoBaHNE CUCTEMBI aBTOMATH3aLUK y4eTa MOCTYIUICHHS ¥ PeaIM3allii TOBapOB B PO3ZHIUYHOM TOProBIIe
12. TIpoekTupoBaHue MOACUCTEMBI yUeTa peaji3alui TOBAPOB B ONITOBOM TOPTOBIIe

13. TIpoexkTupoBaHUE CHCTEMBI aBTOMATH3alMH KaCCOBBIX OIEpaIMii TOPrOBOTO MPEANPUSITHS

14. TIpoexTrupoBaHHE CHCTEMBI aBTOMATH3aIINHU yIeTa BEIOBITHS JCHEKHBIX CPEICTB C PACUSTHOTO CYETA OPTaHU3aAINN
15. TIpoexTupoBaHIE CHCTEMBI aBTOMATH3AINHU Y4eTa IIOBPEMEHHO-TIPEMHUAIBHOH OIUIATHI TPY/Ia B OPraHU3aIuN

16. IIpoexTHpoBaHUE CHCTEMbI aBTOMATH3AlMHU YUeTa NOCTYIJICHUS U BBIOBITHS MAJIOLIEHHBIX M OBICTPOM3HAIIMBAFOLIUXCS
IIPEAMETOB B KOMMEPYECKOH OpraHu3aluu

17. TlpoexkTupoBaHUE CUCTEMBI aBTOMATH3aLUK y4eTa MOCTYIUICHHS M BBIOBITHSI, OCHOBHBIX CPEACTB Ha MPENPHATHH
18. IlpoextupoBanme AC ydera 0OMEHa BaIlfOT

19. TlpoextupoBanme AC ydera 3am1acoB MPENTIPUATHS .

4.2. OueHo4YHbIE CpecTBAa NPOMEKYTOYHOH aTTecTAlMU

[To mucuuIuIMHE MPexyCMOTPEH 3a4eT B 3 ceMecTpe, sk3aMeH B 4 cemecTpe. JK3aMeH / 3a4eT MpOXOIuT mo Ouseram. B
KaXIOM OWJeTe Ba TEOPETUYECKHUX BOIPOca. JK3aMeH / 3a4eT MPOBOJUTCS B YCTHOH / MACPMEHHOW M KOMITBIOTEPHOU
¢opme. OmeHUBaeTcs BIaleHHE MAaTEPUANIOM, €T0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH TNPHMEHSATh HYXKHBIC 3HAHHUSA,
HaBBIKM U YMEHUsI [IPU aHAJIN3e MTPOOIEMHBIX CUTYalunH.

4.2.1. YcTHBI WM MHCHbMEHHBIH 0TBET Ha BONPOC

4.2.1.1. ITopsinox npoBegeHUs.

YCTHBI WM TUCEMEHHBI OTBET HAa BONPOC HAIpaBICH Ha MPOBEPKY 3HAHWN OCHOBHBIX pa3lelioB MO AWCIUTLINHE
«ITpoexrupoBanue HHOOPMALMOHHBIX CUCTEM HA TPAHCIIOPTEY.

4.2.1.2. Kpurepuu olleHUBAHMSI.

43-50 6a,1510B CTABUTCS, €CJIM 00yYaloUIuiics:

B oTBeTe kauecTBEHHO PacKphUI cofepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHpoBaH. [IpekpacHO OCBOEH MOHSTHITHBIH
ammapart. [IpoeMOHCTpUPOBAaH BBHICOKHH YpOBEHb IMOHMMaHUS Marepuana. [IpeBocxogHoe yMeHHe (GOpMYIHPOBATH CBOU
MBICTIH, 00CYX/IaTh TUCKYCCHOHHBIE TTOJIOKEHHS.

36-42 6aJJ10B CTABUTCS, €CJIH 00yJarOmuiics:

OCHOBHBIE BOTIPOCHI TeMBI packpbul. CTPYKTypa OTBETa B IEJIOM aJIeKBaTHA TeMe. XOpOIIO OCBOSH MOHATHHHBIN ammapar.
[IpogeMoOHCTpHPOBAaH XOPOIIU YPOBEHb IMMOHHMAaHUS MaTepuaya. Xopollee yMeHue (GopMyTHpoBaTh CBOH MBICIH,
00CY)KIaTh TUCKYCCHOHHBIC TIOJIOXKCHUS.

28-35 6an10B cTaBUTCS, €M 00yJarOmIuiics:

Temy wyactmuHo packpbil. OTBeT cnabo cTpykTypupoBaH. [lOHATHHHBIA ammapaT OCBOGH dYacTudyHO. [loHMManue
OTJIENFHBIX MTOJIOKEHUH M3 MaTepualia o TeMe. Y IOBICTBOPUTEIHHOE YMEHHE (POPMYITHPOBATh CBOM MBICITH, O0CYXIATh
JVCKYCCHOHHBIC TTOJIOKEHUSL.

0-27 6an10B cTaBUTCS, €CTH 00YYAIOIIHIACS:

Temy He packpbul. [IoHATHHHBII anmapaT OCBOEH HeyAOBIETBOpUTENbHO. [loHMMaHNe MaTepuana (parMeHTapHOE HIIH
orcyrcTByeT. Heymenue (hopMylMpoBaTh CBOU MBICIIH, 00CYKAaTh AUCKYCCHOHHBIE TTOJIOKEHHUSL.

4.2.1.3. OueHo4HbI€e CPeACTBA.

Bonpocsl 1J1s1 yCTHOTO MJIM IMCbMEHHOT0 OTBETa

3 cemecTp

1. IIpoextupoBanue NC, mpoekt MIC, ocHOBHBIE 1TOAX0IbI B MpoekTrpoBanuu VC.

. Metomonorus nocrpoenus 1C.

. OCHOBHBIE KOMIIOHEHTHI TeXHONOTHU poexkTupoBanus C.

. Merons! npoextupoBanus 1C.

. CpenctBa npoektupoBanus NC.

. KpaTkast xapakTepucTHKa NpUMEHIEMbIX TEXHOIOTHI TPOEKTHPOBAHHUS.

. XXusuennsiii uxia UC. Buasl Mmoaeneii sxku3aeHnoro nukia C.

. TpeGoBaHus K BEIOMpPAEMOii TEXHOJIOT MU MPOSKTUPOBAHHSI.

9. Kanonuueckoe npoexktupoBanue. CTaauu U 3Tarbl.

10. CoctaB u conepkanue paboT Ha MpeaIpoeKTHOU cTaanu co3nanus MC.

11. CocraB u cogepkanue paboT Ha CTaJAUU TEXHO-PAO0OYEro NPOSKTHPOBAHMUSL.

12. CocraB u conepkaHue padoT Ha CTaANAX BHEJPEHHUS, SKCIUTyaTallil U COTPOBOXK/ICHNUS ITPOEKTA.

13. OcHOBHBIE TMOHATHS U KJIACCU(PHKAIMS METOJI0B THIIOBOTO IIPOEKTHPOBAHHSI.

4 cemecTp

1. TexHoMOTHS MApaMeTPUICCKH-OPHEHTHPOBAHHOTO ITPOSKTUPOBAHNS.

2. TexHOJIO0rusl MOJIEJIbHO-OPUEHTUPOBAHHOTO POEKTHPOBAHHS.

3. OcHoBHble nousTHs U Ki1accudukanus CASE-texnonoruii.

0N DN bW



4. TIpoextupoBanue gakrorpaduuecknx bJl: MeToabl MPOEKTUPOBAHKSI.

5. IlpoexTupoBaHne JOKyMEHTAIbHBIX 0a3 JaHHbIX.

6. KonnenryansHoe npoekrupoBanue b/1.

7. Jlornaeckoe mpoektuposanne b1

8. ®mmueckoe npoexrupoBanue b/

9. ba3oBble NPUHIMITE ¥ IOHATHS TEXHOJIOTUHU Pa3pabOTKN 0O BEKTHO-OPHEHTHPOBAHHBIX HH()OPMAMOHHBIX CHCTEM Ha
ocHose UML.

10. Bo3moskHocTu 1 nocrouHctea UML. MHcTpyMeHTanbHBIE CpeIcTBA BU3YalIbHOTO MOACINPOBAHUSL.

11. Apxurekrypusie npeacraBieHuss UML. [TorsaTre apXuTeKTypbl HHOOPMAIIMOHHOM CHCTEMEI.

12. O630p muarpamm UML. Cpencrea UML. JlnarpaMmbl BApHAHTOB HCIOIB30BaHUS. [lrarpaMMsel kKiaccoB. JlnarpaMmel
B3auMoeicTBus ([{uarpaMMbl OCIIEI0BAaTENILHOCTH, KOOTIEpAaTUBHEIE AUarpaMmbl). JluarpaMmsel cocTostHui. J{narpaMmel
JesTenbHoCTel. JlnarpaMMel peann3anuu (AuarpaMmbl IaKeTOB, KOMIIOHEHTOB U Pa3MEIlCHHS).

13. Paunonansuelii yauduuposanusiii nporecc (RUP). Juctummunsl RUP. KitoueBsie monstust n npunimnsr RUP.
Oomiee mpencTaBiIcHNe, TMHAMAYECKAN U cTaTmdeckuil actiekTel RUP.

14. Mexcuctemuble HHTEp(EHCH 1 qpaliBepbl; HHTEPEIHCH B pacTipeieIeHHBIX CHCTEMaX.

15. CranpapTHble METOIBI COBMECTHOTO JIOCTYMA K 0a3aM JaHHBIX U IIPOrpaMMaM B CJIOXHBIX HH(POPMaIMOHHBIX
cucreMmax (xnpaiisepst ODBC).

16. [Iporpammuas cuctema CORBA.
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