MWHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHMS POCCUNCKOW ®EIEPAIIN
DeepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKIEHHUE BLICIIETO 00pasoBaHus |
"Kazauckuii (I[TpuBomkckuit) henepaabHbIA YHHBEPCHTET"
EnaGysxckuit nHCTUTYT (drmuan) KOV

‘{“1‘\“ @ Efqé‘p‘g

YTBEPXIATIO
Jupexrop

Enabyikckoro TuTyTa KOV ‘
ﬁ » /I%E—._Mepsoﬂ

W2 08 Y

IIporpamma QuCUMILTHHBI (MOLYJIST)
IIpoexmuposariie uHpOpMAIOHHBIX CUCTIIEM HA MPAHCHOPINE

Hanpasnense moaroroBku/crenuanbHocTs: 15.03.06 MexarpoHuka B po60TOTEXHAKA
HanpagsnenHocTs (poduirs) moAroToBky: OuU3HYecKre OCHOBBI MEXATPOHHKH B POOOTOTEXHUKH
Kpanmuuxamnus BBITyCKHEKA: OakanaBp

dopma 0OyueHHs: 0YHO-3a0UHAST

SI3p1K 0OyueHus: pyccKui

T'on magana obyuenns o odpasosarenbuoi nporpamme: 2024



Conep:xxanue

1. IlepeyeHp NIAHUPYEMBIX pE3YJAbTATOB OOYUEHHS IO IUCHUILIMHE (MOJYIIO), COOTHECEHHBIX C IUIAHUPYEMBIMHU
pesynbpratamu ocsoeHust OITOIT BO

2. Mecto nuctuminabl (Moayss) B ctpykrype OITOII BO
3. O6peM OUCHIUIUTHHBI (MOIYJS) B 3a4ETHBIX EAMHHUIAX C YKa3aHHEM KOJMYECTBA YacOB, BEHINEIECHHBIX Ha KOHTAKTHYIO
paboty obyuarommxcsi ¢ mpenogaBareineM (1o BHIaM yUeOHBIX 3aHITHH) U Ha CAMOCTOSATENBHYIO paboTy 00yJIaromuxcs

4. Conepmaﬂne JUCHUITIINHBI (MO)IyJ'IH), CTPYKTYPUPOBAHHOC 1O TEMaM (pa3,uenaM) C YKazaHUEM OTBCJACHHOT'O Ha HHUX
KOJIMYCCTBA aKaACMHUYCCKHUX YaCOB U BUIOB y‘-Ie6HI)IX 3aHATHI

4.1. CtpyKkTypa 1 TeMaTHIECKUH IJIaH KOHTaKTHOM U CaMOCTOSITEIEHOW PaOOTHI MO JUCIUIDIHHE (MOJIYITIO)

4.2. ConeprxkaHue TUCHUILTHHBI (MOJYJIs)

5. IlepedeHs y4eOHO-METONNIECKOTO 00ECTICUeHHS Ul CAMOCTOSTEIIFHON paboThl 00YJatOMIIXCs IT0 TUCIHUIUTHHE (MOIYITIO)
6. ®OHA OLICHOYHBIX CPEJICTB MO AUCHUILTHHE (MOIYIIIO)

7. llepeyeHs uTEpaTyphl, HEOOXOAUMOH I OCBOCHUS AUCUUILTHHBI (MOJYJIS)

8. Ilepeuenr pecypcoB HHGOPMAIIMOHHO-TCICKOMMYHUKAIIMOHHONH cetu "MHTepHET", HEOOXOMUMBIX [UIS OCBOCHHS
JUCHUIUIMHBI (MOZYJIS)

9. Meronndeckre ykazaHuUs IS 00yJaromnXcs 0 OCBOCHHUIO JUCIUTUTHHBI (MOIYIIs)

10. TlepeueHb WH(POPMANMOHHBIX TEXHOJOTHH, HCIONB3YEMBIX IIPH OCYIICCTBICHHH O00pa30BaTEIbHOIO Mpolecca Mo
JUCIUIUIHHE (MOJYIIO), BKITFOYAs TIEPEeYeHb MPOrPaMMHOTO oOecreueHns] U MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM (TpH
HEO0OXOTUMOCTH)

11. Omucanue MaTepHATbHO-TCXHHUYCCKOW 0a3bl, HEOOXOIMMOI JiI1 OCYIIECTBICHUS OOpa30BaTEIBHOrO Mpollecca IIo
JTUCIUIUIAHE (MOYJITIO)

12. CpenctBa ajganranuy TpenoJaBaHUA AWCIUILUIAHBI (MOIYJNSA) K MOTPEOHOCTSIM OOYYAIOMIMXCS WHBAIUAOB M JIMI[ C
OTpaHUUYEHHBIMHA BO3MOKHOCTSIMU 3JI0POBBSI

13. Ilpunoxenue Nel. @OHJ OLIEHOUHBIX CPEACTB

14. Ilpunoxenne Ne2. [lepedeHs IUTepaTyphl, HCOOXOIUMOMN JJIs1 OCBOCHUS TUCIIHILTHHBI (MOIYJIS)

15. IIpunoxenne Ne3. IlepedeHs MHGOPMAIIMOHHBIX TEXHOJOTHH, HCHOIB3YEMBIX I OCBOCHMSA AMCIUIUIMHBI (MOIYJIS),
BKJIIOYast IEpeyeHb MPOrpaMMHOTo obecriedeHns: 1 HPOPMaMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucuMiuinHbl paspabotan(a)(u) crapmmid npenopaasarens, 6/c Iammmymmmaa 3.3. (Kadenpa maremartuxu n
npukiaaHoi uadopmaruku), EZGalimullina@kpfu.ru

1. Ilepevyenb MIaHUpPYeMBIX Pe3yJabTATOB 00yUeHHsS MO JAUCHUIIHHE (MOAYJI0), COOTHECEHHBIX C NMIAHUPYEMBIMU
pe3yiabTaramu ocsoeHus OIIOII BO

OO6y4aronuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOIDKEH 001a1aTh CIEeAYIONMMA KOMIIETCHIIAAMU:

HIngp Pacmiudposka
KOMIIeTeHIIUH npuodperaeMoii KOMIeTeHINN

OIlK-11 Crioco0OeH pa3pabaThIBaTh U IPUMEHATH aJITOPUTMBI I COBPEMEHHBIE ITU(PPOBBIE IPOTPAMMHEIE METOIBI
[pacyeToB ¥ MPOEKTUPOBAHHS OTACIBHBIX YCTPOUCTB U MOJCHCTEM MEXaTPOHHBIX U POOOTOTEXHUUECKHX
CUCTEM C MCIIOJIB30BAHUEM CTAHAAPTHBIX UCTIOJIHUTCIIBHBIX U YIIPABJIAIOIINX yCTpOﬁCTB, CpCaCTB
ABTOMATHUKHU, H3MepHTeJ’ILHOﬁ M BBIUMCJIUTEILHON TEXHUKH B COOTBETCTBHH C TEXHUUECKUM 3aJaHUuCM,
pa3pabaThIBaTh IH(PPOBBIC ANTOPUTMBI U IPOrPAMMBI YIIPABICHUS POOOTOTEXHHIESCKHX CHCTEM

OIIK-11.1 PBHatp crocoObl pa3pabOTKW W NPUMEHEHHs aJTOPUTMOB U COBPEMEHHBIX IH(POBBIX MPOrpaMMHBIX
METOJOB pacueTa M IPOEKTUPOBAHUSA OTAEIBHBIX YCTPOMCTB, M TOACHCTEM MEXaTPOHHBIX H
POOOTOTEXHMYECKUX CHUCTEM C HCIOJIB30BAHMEM CTAHAAPTHBIX HCIONHUTENBHBIX M YHPaBJIIOMINX
YCTPOHCTB, CPEACTB aBTOMATHKH, W3MEPHUTEIHFHOH W BBIYMCIUTEIBHOW TEXHHKH B COOTBETCTBHH C
TEeXHUYECKUM 3aJaHUEM, OCHOBBI pPa3pabOTKM LU(POBBIX alrOPUTMOB U IPOrpaMM YHpaBICHHS
POOOTOTEXHHUECKUX CHCTEM

OIIK-11.2 |YMmeTh UpPUMEHSTH OCHOBHI pa3pabOTKM W NPUMEHEHHS aJTOPUTMOB M COBPEMEHHBIX IM(POBBIX
MIPOrpaMMHBIX METOOB pacyeTa U MPOEKTUPOBAHUS OTAEIHHBIX YCTPONUCTB, U MOACUCTEM MEXAaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM C KCHOJIB30BAHUEM CTaHJAPTHBIX HCIOJHUTEIBHBIX W YIPaBJIAIOUINX|
[YCTPOMCTB, CpPEACTB aBTOMATHKH, H3MEPUTENBHOH M BBIYMCIUTEIBHOM TEXHHUKH B COOTBETCTBHH C
TeXHUYECKUM 3aJaHueM, OCHOBBI pPa3pabOTKM LM(POBHIX alrOPUTMOB M TIPOrpaMM YIpaBJICHUS
[POOOTOTEXHUUECKUX CHUCTEM

OIIK-11.3 [Bianers HaBbIKaMu pa3pabOTKU M MPUMEHEHHs ajJrOPUTMOB M COBPEMEHHBIX LU(POBBIX MPOTrPaMMHBIX
METOJIOB pacdyeTa ¥ IPOEKTHPOBAHMS OTHEIBbHBIX YCTPOWCTB, M TMOJCHCTEM MEXaTPOHHBIX H
POOOTOTEXHUYECKNX CHUCTEM C MHCIOJIB30BAHHEM CTaHAAPTHBIX HCIOJHHUTENBHBIX W YNPABISIOUINX|
yCTPOICTB, CPEICTB ABTOMATHKH, W3MEPUTEIbHON M BBIYHUCIUTEIFHOW TEXHHKH B COOTBETCTBHH C
TEXHHYECKUM  3aJaHueM, pa3paboTKu  [OHU(QPOBBIX  AITOPUTMOB W MpOTpaMM  YHpaBJICHUS
POOOTOTEXHUYECKHUX CUCTEM

IK-3 Crioco0eH y4acTBOBATh B HAYYHO-HCCIIEIOBATEIBCKIX M OMBITHO-KOHCTPYKTOPCKHUX paboTax, MPOBOJUTH
TEOPETHYECKUE UCCIIEIOBAHHS U BEIYMCIIMTENLHBIE SKCIIEPUMEHTHI C UCIIOJIb30BaHUEM CTaHAAPTHBIX
[POTPAaMMHBIX CPEJICTB C LIENbIO TTOJIyYSHHUS] MAaTEeMaTHIYECKUX MOJIEIIei MPOLECCOB U OOBEKTOB
MEXaTPOHHKU U POOOTOTEXHUKH

MK-3.1 3HATP METOABI MPOBENEHUS HAYYHO-HCCIIEOBATENBCKUX W OMBITHO-KOHCTPYKTOPCKHX  PadorT,
TEOPETUYECKUX HCCIEAOBAaHUM M BBIYMCIUTENBHBIX JKCHEPUMEHTOB C HCHOIb30BAHUEM CTAHIAPTHBIX
MPOTPAMMHBIX CPEICTB C IIETBI0 IIOJyYEHHS] MaTeMaTHUYeCKHX MOJeNell MpoIeccoB M 00BEKTOB
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 CPEICTB C IIETBI0 IIOJyYEHHS MAaTeMaTHYeCKHX MOJIENIel TPOILEcCOB M OOBEKTOB
MEXaTPOHUKH U pOOOTOTEXHUKU

IK-3.3 Biianers HaBbIKaMM IPUMEHEHUS METOJOB IIPOBEICHHUS HAYYHO-UCCIEAOBATEIbCKUX M  OINBITHO-
KOHCTPYKTOPCKHX pabOT, TEOPETHYSCKUX WCCICIOBAHUNH W BBIYUCIUTEIBHBIX JKCICPUMEHTOB C
MCIIOJIb30BAHUEM CTaHAAPTHBIX IMPOTPAMMHBIX CPEACTB C ILEJIBIO MOJYYECHUSA MAaTEMAaTHUYICCKUX MO}leHeﬁ
[TPOIIECCOB H 0OBEKTOB MEXATPOHUKH U POOOTOTEXHUKHU

OO0y4arouuiicsi, OCBOUBIIHMIA JUCIUILTUHY (MOIYJIB):

JlomxeH 3HaTh:
- OCHOBHBIC CIIOCOOBI Pa3pabOTKHU U MIPUMEHEHHS HH(POPMAIIMOHHBIX CUCTEM U HUA(POBBIX IPOTrPAMMHBIX METOJIOB pacyera
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U TMPOCKTUPOBAHUS OTICIBEHBIX YCTPOUCTB MEXATPOHHBIX M POOOTOTEXHHUUCCKUX CHUCTEM, OCHOBBI Pa3padOTKU HHU(POBBIX
AITOPUTMOB U IIPOTPAMM YIIPABICHUS POOOTOTEXHIYECKUX CHCTEM;

- OCHOBHBIE METONBI TPOBEICHHUS HAYYHO-HCCIEHOBATEIBCKUX pabOT, MPOEKTUPOBAHWS HH()OPMAIOHHBIX CHCTEM,
TEOPETHICCKUX HCCICIOBAHUN W JKCIEPHIMEHTOB C HCIOJB30BAHWEM CTAaHAAPTHBIX NMPOTPAMMHBIX CPEACTB C IENBIO
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 HPOCKTHPOBAHUS OTICNBHBIX YCTPOHCTB MEXaTPOHHBIX W POOOTOTEXHHYECKHUX CHCTEM, OCHOBBHI
pa3paboTku MH(POBIX AITOPUTMOB U IIPOTPaMM YIPaBICHUS pOOOTOTEXHUUECKUX CUCTEM;

- NPUMECHSTH OCHOBHBIC METOJBI MPOBEICHHS HAYYHO-HCCICIOBATEIBCKUX PAa0bOT, MPOCKTUPOBAHUS HH()OPMAIIMOHHBIX
CHCTEM, TEOPETUYECKUX HCCJIENOBAHUI C HCIOJIb30BAHHWEM CTaHJAPTHBIX MPOIPAMMHBIX CPEJCTB C ILEJBbI0 MOJYyYECHHS
MaTeMaTHYECKUX MOJEINei MPoIeccoB M 0OBEKTOB MEXATPOHUKH U pOOOTOTEXHUKH.

JloJDKEH BIIafieTh:

- OCHOBHBIMH HaBBIKAMH pa3pabOTKN M NPHUMEHEHHS WH()OPMAIMOHHBIX CHCTEM M IM(POBBIX MPOTPAMMHBIX METO/OB
pacyera M NPOEKTUPOBAHMS OTICIBHBIX YCTPOMCTB MEXAaTPOHHBIX M POOOTOTEXHMYECKHX CHUCTEM, OCHOBBI Pa3padOTKH
(POBBIX AITOPUTMOB U IIPOTPAMM YIPABJICHUS POOOTOTEXHUUECKHX CHCTEM;

- HaBbIKAMU TIPUMCHEHHS OCHOBHBIX METOJIOB TIPOBEICHUS HAYYHO-HCCIEIOBATEIBCKUX pPAa0OT, HPOEKTHPOBAHMS
MH()OPMALMOHHBIX CHUCTEM, TEOPETHUYECKHX HCCIICTOBAHUHA C HCIIOJIB30BAHMUEM CTAHAAPTHBIX IPOTPAMMHBIX CPEICTB C
LETBI0 MOTYYeHHS MaTeMaTHIECKUX MOJIETIEH IPOIIECCOB M 00BEKTOB MEXaTPOHUKH W POOOTOTEXHHKH.

2. Mecto qucuumiunsl (MoayJsi) B ctpykrype OIIOII BO

JanHas muctmmoimHa (MOIynh) BKIoueHa B biok 1 "ucnmmumasl (Moxymu)"' B1.0.05 ocHoBHOI mpodeccrnoHambHOM
obOpazoBarensHON mporpamMMel  15.03.06 «MexaTtpoHuka u poOoTOTeXHUKa» (DHU3WUECKHE OCHOBBI MEXaTPOHHKH U
POOOTOTEXHUKH)" U OTHOCHUTCS K 0053aTSIbHOMN YaCTH.

OcBauBaercsi B 3 u 4 cemecTpax.

3. O0beM AUCHMIVIMHBI (MOAYJIS) B 3a4eTHBIX eIMHMIAX C YKAa3aHHEM KOJHMYeCTBA 4YacOB, BbIJEJIEHHBbIX 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
paboThI - 22 yaca(oB), KOHTPOJIb CAMOCTOSTEIbHOM padoThI - 0 yaca(oB).

CamocrostenbHas padoTa - 146 qaca(oB).

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

dopma MpoMeKyTOUHOTO KOHTPOJIS IUCLUILIMHBL: 3a4eT B 3 ceMecTpe, 3K3aMeH B 4 ceMecTpe.

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

4.1 CTpyKTypa M TeMaTHYeCKHUH MVIAH KOHTAKTHON U CaMOCTOAITEIbHOI padoThl N0 AUCHUILINHE (MOAYJIIO)

Buapl 1 yacel
KOHTAKTHOI padoThl,
HMX TPYAOEMKOCTh

(B yacax)
Ce CamocTosT

N Pasznennl TUCHUAIINHBI / mec eJbHasi

MoaYyJIst P Texun Ipakruy |JIaGopato | pabora

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

1. p POCKTHP 1 0 1 24

MHPOPMAIMOHHBIX CHCTEM

2. [Tema 2. MeTomonornieckiue 0OCHOBBI IPOEKTHPOBAHMS 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. IIpoexTpoBaHue TOKyMEHTAIBHBIX 0a3 JaHHBIX 4 2 0 0 10

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

7 Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIE METOIBI aHAIIN3A 1 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. TeopeTruyeckue 0CHOBbI IPOEKTHPOBAHUSA HH(POPMALMOHHBIX CHCTEM

IMonstre wmHboOpManmoHHOH cuctembl. Kiaccupukanns HHOOPMALMOHHBIX CHCTEM. APXHUTEKTypa HH(POPMAIIMOHHBIX
cucreM. @OyHKIMOHANBbHBIE W OOECIEYMBAMONIME IOACUCTEMBI HMH(GOPMAIMOHHOW cHCTeMBbl. JKHW3HEHHBIH LUK
nHdopmManmoHHbIX cucteM. [ToHsATHS W CTpyKTypa mpoekra MHGOPMAaLMOHHBIX cucTeM. TpeboBanus K 3¢(deKkTHBHOCTH H
HaJIe)KHOCTH IIPOCKTHBIX PELICHHUH.

Tema 2. MeTogo/iornyeckue 0CHOBBI NPOEKTUPOBAHUA HHPOPMAIIMOHHBIX CHCTEM

OCHOBHBIE HCTOPUYECKHE IOIXOJIbl B MPOEKTUPOBAHMHM HH(POPMAIMOHHBIX CHCTEM, METOAOJIOTHS IIOCTPOCHUS
MH()OPMAMOHHBIX CHCTEM, 3TAIlbl CO3IaHMs HHPOPMAINOHHBIX cucTeM. OCHOBHBIE 3a/1a4l METOJIOJIOTUH TPOEKTHPOBAHHMS
M 007aCTH OXBaTa NMPOCKTHPOBAHUSI MHPOPMAIIMOHHBIX CHCTeM. TEXHOJOIHS MPOSKTHPOBAHUS HH(POPMAIIMOHHBIX CHCTEM,
OCHOBHbIE KOMIIOHEHTHI TEXHOJIOTMU IPOCKTUPOBAHUs WH()OPMALMOHHBIX CHUCTEM. OTambl CO3laHHs HHGPOPMAIMOHHBIX
cucreM. Mozesu KU3HEHHOTO IMKJIa MHYOPMALMOHHBIX CHCTEM. METOo/Ibl U CPeACTBa MPOSKTHPOBAHUSI HHPOPMAIMOHHBIX
cucTteM. XapakTepUCTHKAa MPUMEHSIEMBIX TEXHOJIOTMH IIPOEKTHPOBAHUS WH(MOPMAIIMOHHBIX CHCTEM, TpeOOBaHMS K
BBIOMPAEMOH TEXHOJIOTHH MPOECKTHPOBAHMS.

Tema 3. KanoHu4eckoe U TUNIOBOE MPOEKTHPOBAHUE HH(OPMALIMOHHBIX CHCTEM

Cragum w1 3Tamsl Mporecca MPoeKTHPOoBaHus HH(YOpManHOHHEIX ciucTeM. CocTaB paboT Ha MPEANPOSKTHONW CTaluH, CTaJUN
TEXHHYECKOTO M Pab0oYero IMpOEeKTUPOBAHMS, CTaJWM BHEIPEHMS, SKCIUIyaTallMM M COIPOBOXICHUsS mNpoekrta. [loHsTHe
THUIIOBOTO 3JIeMeHTa. TeXHOIOTHH MapaMeTpUIeCKU-OpHEHTHPOBAHHOTO U MOJIETbHO-OPHUEHTUPOBAHHOTO MTPOCKTHPOBAHNS.
Tema 4. CTpyKTYpHBIE MeTOAbI AHAJM32 M IPOEKTHPOBAHUS HH(OPMAILIMOHHBIX CHCTEM

[TpoGiema CIIOXHOCTH W TOJXOJBI K €€ PEUICHUI0 NPU MPOEKTUPOBAHUHM MH(GOPMAMOHHBIX cucTeM. OOIIue NMpUHIIUIIEL
MPOEKTUPOBAHMS UH(OOPMALIMOHHBIX CUCTEM (2 OCHOBHBIX MOJIX0JIa K JIEKOMIIO3UIIMHU cUCTeM). BusyaiisHOe MoJieipoBaHue
(ERD, DFD, STD, SADT u ap. notauuu). Buasr mogeneit. CASE-texnonorun u CASE-cpenctBa. CTpyKTypHBIE METOJIBI
aHaIM3a WU NPOEKTUPOBAHUS MH(OPMALMOHHBIX CHCTEM. XapaKTePHCTHKH METOAOB. IIpHHIMMIBI CTPYKTYpPHOTO METOJa.
Meton ¢dynkmuonamsHoro Mozaemuposanuss IDEFO (I cam DEFinition). OcoOeHHOCTH TOIOJOTHH OMUCAHUS CHCTEMBI.
I'pannner u ces3u. Obnactu nmpumenenust IDEF0. Meromomorust onmcanust 6msHec-mporieccoB IDEF3. Exmaunma pabotsr
(metictuii). CBsa3u. Coemgunenus. Ob6mactu npumenenus IDEF3. CrpykrypHslil aHanu3 notokoB gaHHeIXx DFD. O6mactu
npuMmenenus DFD - nuarpamm.

Tema 5. IIpoekTHpoBaHue JOKYMEHTAIbHbBIX 023 JaHHBIX

JokymeHTanpHble 0a3bl AaHHBIX. lIpoeKTHpoBaHHME MOKYMEHTAJIBHBIX 0a3 MaHHBIX: aHAJIM3 MPEeIMETHOW o00JyacTH,
pa3paboTka cocTaBa M CTPYKTypel ©0a3 JaHHBIX, NPOCKTHPOBAHHE JIOTMKO-CEMAaHTHYECKOTO KOMIUIEKca. AHaNN3
0coOCHHOCTEH NOKyMEHTaIbHBIX 0a3 naHHBIX. CnoxHble 3ampochl. [lowck mo cimoBapHOW Onusoctu. Vcmosb3oBaHue
¢yHKIMK crienu(UKaINy M0JIel PH MOUCKE.

Tema 6. IIpoexTupoBanue pakrorpapuyeckux 6a3 JaHHBIX

dakrorpaduueckne 06a3pl  maHHBIX. OcHoOBHBle (QyHKIMM (akTorpaduueckux ©0a3 paHHBIX. [IpoexTHpoBaHHE
(akTorpaduueckux 6a3 JaHHBIX: METO/BI IPOSKTHPOBAHUS; KOHIETITYaJIbHOE, JIOTHYEeCKOe U (PU3NUECKOE TIPOSKTHPOBAHUE.
MonemupoBanue cTpykryp ganHbsix. Merox IDEF1X. Ba3zossie morarus. uarpamma "cymuoctb-cBa3b (ERD)" u obmactu
€€ MPIMEHEHHUS.

Tema 7. O0beKTHO-OPHEHTHPOBAHHbIE METOABI AHAJIU3A H NPOEKTUPOBAHMUS HH(OPMALIMOHHBIX CHCTEM

Ba3oBble MPUHIMIB W TOHATHA TEXHOJOTHH Pa3padOTKH OOBEKTHO-OPHEHTHUPOBAHHBIX WH(MOPMAIMOHHBIX CHCTEM Ha
ocnoBe UML. Bo3moxnoctu u poctrouHctBa UML. WHcTpymeHTanbHblE CpeACTBAa BU3YallbHOTO MOJAEIMPOBAHUS.
ApxurextypHble npencrasienuss UML. [Tonsitue apxurekTypsl HHGOPMAIIMOHHOK cucTeMbl. Buasl npeacrasnenunii. O630p
quarpamm  UML. Cpenctsa UML. JluarpaMMbl BapHaHTOB HUCHONB30BaHUs. Jluarpammsl KiaccoB. JluarpaMmsl
B3anMoJieiicTBus (lmarpaMMBl MOCIEIOBATENBHOCTH, KOOIIEPATUBHBIE THArpaMMel). JlmarpaMMsl cOCTOSIHUN. Jlmarpammsl
NesTeNbHOCTeW. JnarpamMmbl  peanm3anu  (qUarpaMMbl  ITAKETOB, KOMIIOHGHTOB W pa3MeEIIeHHs). PalmoHambHBINA
yanguuuposanuslii nmpouecc (RUP). Juctumumusr RUP. Kitouessie nmonstus un npunnuisl RUP. OOmiee npencrasiieHue,
MHAMHAYECKUN U cTaTHyeckuii aciekTel RUP.

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

MesxcucTeMHbIe HHTEP(EHCHI U ApaiiBephl; HUHTEP(EHCH B pacipeelicHHbIX cucTeMaX. CTaHIapTHBIC METOIbI COBMECTHOTO
JocTyna K 0a3aM JNaHHBIX M MPOrpaMMaM B CIIOKHBIX MH(popManuoHHbIX cuctemax (apaiiBepsl ODBC (Open Data Base
Connectivity), mporpammuas cucreMa CORBA (Common Object Request Broker Architecture - oOmegoctymnHas



apXHUTEKTypa ¢ OpoKepoM IpH 3anpoce 00bEKTa).

5. lepeyens y4eOGHO-MeTOAUYECKOTO0 o0ecmedeHUs IJIsl CAMOCTOATEIbHOH PadoThl 00ydalOIUXcs MO0 TUCHMILUINHE
(Moay.J110)

CamocrosiTenbHas padoTa 00yJaroMXcsl BBITOJIHIETCS 10 3aJaHUI0 U ITPU METOIUYECKOM PYKOBOACTBE MPEIojaBaTesi, HO
0e3 ero HemocpeacTBeHHOro ydvactus. CamocTosiTenbHas paboTa MOApas3JensieTcss Ha CaMOCTOSTENIbHYI0 paboTy Ha
AyIUTOPHBIX 3aHATHUSAX W HAa BHEAYJUTOPHYIO CaMOCTOATENBHYIO pabory. CamocTosTenpHas paboTa 0OyJaromIixcCs
BKIFOYA€T KaK MOJHOCTHIO CAMOCTOATENILHOE OCBOCHHE OTACNBHBIX TeM (Pa3JIeNoB) AUCIUIUIMHBI, TaK U MPOPAOOTKY TeM
(pa3zenoB), ocBaBaeMbIX BO BpeMsl ayIUTOpHOH paboThl. Bo Bpemsi camocTosiTebHON PadOTHl 00ydYaroIuecs YUTAOT U
KOHCHEKTUPYIOT y4eOHYI0, HAyYHYIO M CIIPaBOYHYIO JINTEPATypy, BBHINOJIHAIOT 3aJlaHusl, HAlPaBJICHHbIE Ha 3aKpeIUIeHHE
3HAHHMH M OTPAOOTKY YMEHHH U HaBBIKOB, TOTOBSATCS K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJIIO MO TUCHIUILIMHE.
Opraam3anysi CaMOCTOSATENFHONH pPa0OTBI OOYYAIOMIMXCS PEerjaMeHTHPYeTCs HOPMATUBHBIMH JOKyMEHTaMH, y4eOHO-
METOIMYECKOI TUTEpaTypOr U JIEKTPOHHBIMU 00pa30BaTeNbHBIMU PECYPCaMH, BKIIIOYAs:

[opsinok opraHM3anMy M OCYLIECTBICHHS 0Opa30BaTENbHON NESTENBHOCTH IO 0Opa30BaTENbHBIM MPOTpPaMMaM BBICIIETO
oOpa3zoBaHust — IporpamMmaM OakajlaBpuara, IPOTrpaMMaM CICIHAIUTETa, IporpaMMaM MAarucTparypbl (yTBEp)KICHHBIN
npuKa3oM MUHHCTEPCTBA HAYKHU | BhICIEro oOpa3oBanus Poccutickoit Deneparmu ot 6 anpens 2021 roga Ne 245)
Ilopsimok opraHu3alMu M OCYIIECTBICHHUS 00pa30BaTENbHOM AEATENBHOCTH IO 00pa3oBaTENbHBIM IPOTpaMMaM BBICILIETO
oOpazoBanust - mporpamMmaM OakajaBpuara, NporpaMMaM CIEHUAIUTETa, NPOrpaMMaM MarucTpaTtypbl (yTBEpXKIeH
mpruka3oM MuHHCTEepcTBa 00pazoBaHus U Hayku Poccuiickoit @enepannu ot 5 anpens 2017 roga Ne301)

[Tucemo MunucrepcTBa obpazoBanust Poccuiickoit deneparyn Ne14-55-996un/15 ot 27 Hos0pst 2002 r. "OO6 akTHBU3ALUU
CaMOCTOSATENILHOW PabOTHI CTYACHTOB BBICIIMX YUCOHBIX 3aBeCHUIN"

VYcTaB ¢enepadbHOTO TOCYIApCTBEHHOTO aBTOHOMHOTO oOpasoBarensHoro yupexnaeHus "Kaszaunckumit (IIpuBomkckuii)
(denepanbHBII yHUBEpCHTET"

[IpaBuna BHYTpEHHEro pacropsaka QeepaJbHOr0 ToCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENIbHOTO YUPEKACHHS
BEICIIIETO TIpodeccHoHaIbHOTO 00pa3oBanus "Kazanckuii (IIpuBoimkckmii) GenepaibHBI YHUBEpCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaibsHOr0 yHUBEpCUTETA

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

®OHJ OIEHOYHBIX CPEACTB IO AWCIUILTHHE (MOIYJIO) BKJIIOYACT OICHOYHBIC MAaTepHabl, HAlPaBJICHHBIC Ha IMPOBEPKY
OCBOEHMS KOMIIETEHLIMH, B TOM YHWCJIE€ 3HAHUH, YMEHUH U HaBBIKOB. DOHJ OLIEHOYHBIX CPEICTB BKJIIOYAET OLICHOYHbIE
CpEe/ICTBA TEKYILEro KOHTPOJISI U OLICHOYHBIE CPEACTBA MPOMEKYTOUHON aTTeCTalluu.

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

- COOTBETCTBHE KOMITCTCHITUI IUTAHUPYEMBIM pe3yibTaTaM 00y4eHHS 10 TUCIHIUTHHE (MOJIYIIIO);

- KpUTEPHUH OIICHUBAHKSI C(HOPMUPOBAHHOCTH KOMITCTCHIIU,

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILIHHE (MOIYJIIO);

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

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

- colepXaHWE OIICHOYHBIX CPEJICTB, BKIOYas TpeOOBaHUs, TPEAbSIBISIEMblE K JCHCTBUSAM OOydYaromuxcs,
JIEMOHCTPUPYEMBIM PE3yJbTaTaM, 3aJJaHUs Pa3IUIHBIX THUIIOB.

®DOoH/I OIIEHOYHBIX CPECTB MO JUCHUIUIHHE HaxoauTcs B [Iprmokennn | k mporpaMMe AUCIUTILTHHEI (MOJIYIIIO).

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

OcBoeHHe IUCHUIUIMHBI (MOAYJSA) IMpeAmoiaraeT u3ydeHue y4eOHOH nureparypsl. JIluteparypa MokeT OBITH JOCTYIHA
00y4JaromuMcst B OJJTHOM U3 JIBYX BapuaHTOB (JINOO B 000MX M3 HUX):

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

- B mevyatHoM Bujae - B Hayunoit Oubmmoreke EmabGyxckoro mHcturyTa KDY, OOydaromuecss moiaydaroT y4eOHYIO
JTUTEpaTypy Ha a0OHEMEHTE 0 YHTATEeIbCKIM OMJIeTaM B COOTBETCTBHH C NPaBHJIAMHU MOJIb30BaHNs HaydHoi 6M0mmoTeKoil.
DJIeKTPOHHBIE W3AaHMS TOCTYITHBI AUCTAHIIMOHHO M3 JII0OOH TOUKM NP BBEACHUN 00yYaroNIMMCs CBOETO JIOTHHA U MapoJIs
OT JIMYHOTO KabuHeTa B cucteMe "JJeKTpoHHBIN yHuBepcuteT'. IIpH MCHONB30BaHMM MEYATHBIX M3JIaHWH OMOIMOTEUHBIN
(dhoHx momKeH OBITh YKOMIUIEKTOBAH UMHU U3 pacdera He MeHee 0,25 dK3eMInIsipa Ha KaKI0TO 00YyJaromerocs U3 Ynucia JIuil,
OJTHOBPEMEHHO OCBAWBAIOIINX JAHHYIO AUCIHILINHY

Ilepedens JmTepatypbl, HEOOXOIUMOW MJISi OCBOCHMS IAWCIMILIMHBI (MOIynsi), Haxomutcs B [Ipwiokennn 2 K paboueit
nporpamme JTUCHUIIMHBL. OH MOJUIe)KUT OOHOBIICHHIO IIPU W3MEHEHHMH YCJIOoBHH JoroBopoB K@Y ¢ mpaBoobianarensmu
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 nHGopMamoHHON 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 QJist oﬁyqamnmxm 0 0OCBOCHMIO JUCIHUIIJIMHBI (MOI[yJIﬂ)

Bupa pador

MeToanyeckue peKOMeHIALUH

JIEKIIAH

JleKumMOHHBIE 3aHATHS TPOBOAATCS C HCIOJIb30BAHNEM HHTEPAKTUBHBIX TEXHOJIOTHH M TIPEIIONATaloT
aKTHBHOE YJacTHE CTYAEHTOB. 7Sl MOATOTOBKHY K 3aHATHSIM PEKOMEHIYETCS BBIACIATH B MaTepuane
IIpoOJIEMHBIE BOIIPOCHL, 3aTParuBacMble IPETIOIAaBATENIEM B JIEKIIUH, ¥ TPYIINPOBATH HHPOPMAIHIO
BOKpPYT HuX. JKenaTenbHo BBIAEIATH B HCIOJIB3YEMOIl TUTEepaType MOCTaHOBKH BOIIPOCOB, HA KOTOPHIE
Pa3HBIMU aBTOpaM MOTYT OBITh JaHbI pa3NU4Hble OTBEThl. Ha OCHOBaHMM MOCTaHOBKHU TaKUX BOIIPOCOB
ciemyeT coOupaTh apryMEHTHI B TIOJIB3Y PA3IMYHBIX BAPHAHTOB PEIICHUS TOCTABICHHBIX TPOOIEM.

nabopaTopHbIe
paboTh!

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

3¢ dexTHBHON PopMOi yueOHBIX 3aHIATUH B OpraHU3alliH BBICIIEro oOpa3zoBanus. JlabopaTopHbie
3aHATHS HIMEIOT BBIPAXKEHHYIO CIICIU(HUKY B 3aBUCHMOCTH OT y4€OHOH NUCIUIUIMHBI, YTITyOIsSoT 1
3aKpEIUIAIOT TeOpeTHYEeCKNe 3HaHM. Ha 3THX 3aHATHAX CTYAEHTHI OCBAUBAIOT KOHKPETHBIE METOIBI
N3y4YECHUS TUCLUIIIMHBI, 00yJaroTCs SKCIIEPUMEHTAILHBIM CII0CO0aM aHali3a, YMEHHUIO paboTath ¢
npudopaMy ¥ COBpEMEHHBIM 000pyAoBaHueM. JJabopaTopHble 3aHATHS TAIOT HATJISAHOE TIPEJICTABICHHE
00 M3yuaeMBbIX SBJICHUSX M IPOLECcCaX, CTYACHThI OCBaUBAIOT IIOCTAHOBKY U BEJCHUE DKCIIEPUMEHTA,
ydaTcsi YMEHHUIO HaOII01aTh, OLICHUBATH MTOJYYEHHbIE PE3yIbTaThl, I7aTh BEIBOABI M 0000meHns. OTaér
10 UTOTaM BBITIOJTHEHHBIX J1a00OPATOPHBIX PaOOT BEIMOIHIETCS Ha TUCTax Oenoit Oymaru popmara A4 B
MeYaTHOM WJIM PYKONHCHOM Buje. [Ipu ohopmiieHn oT4éTa NCTIONB3yeTCsk CKBO3HAS HyMeparys
CTPaHHUIL, CYATAsI TUTYJIbHBIN JIUCT NIEpBOM cTpaHulei. Homep cTpaHuiibl Ha TUTYJIBLHOM JIUCTE HE
ctaBuTcs. Homepa cTpaHuiibl CTaBATCS 10 LEHTPY BBepXy. [Ipu odopmiieHnn oT4éTa 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 crmydvasx tum mpudra - Times New Roman, orctym a63ana 1.25 cM, OTyTOPHBINH MEXKTYCTPOUHBII
uHTepBai. [lons: neBoe - 3 cm, mpaBoe - 1 cM, BepxHee U HUKHee - 2 cM. OTYeT T0JKEH CoAepKaTh
cienyromtye aeMeHThl: 1) TUTyIpHBIH TUCT ¢ 00s3aTeIbHBIM YKa3aHHEeM BapuaHTa; 2) Llens paboTs; 3)
3ananue; 4) OcHOBHasI 4acTh; 5) BeIBoI.

€amocTosi-
TenpHas paboTta

CamocrosTenpHas paboTa CTyICHTOB 0 TUJAKTUIECKOH CYTH MPEJICTaBIAeT COO0M KOMIIIEKC YCIOBUI
00yd4eHusl, OpraHu3yeMbIX NPENoiaBaTelieM U HalpaBIeHHbBIX HA CAMOIIOATOTOBKY yJanuxcs. Y4eOHas
JEATEeNbHOCTh TMPOTEKAeT 0€3 HeTIOCPEICTBEHHOTO yIaCTHsI IIPETIOaBaTelIsl H 3aKII0YaeTcs B IPOpadboTKe
JIEKIIMOHHOTO MaTepHalia, MOJAr0TOBKE K JIAOOPaTOPHBIM 3aHATHSIM; U3yIeHUH yIeOHOH TUTepaTypsl U3
OCHOBHOT'O U IOTIOJIHUTENILHOTO CIIMCKA.

3a4€T

3auer sBIseTCS POPMOI OIICHKH KadecTBa OCBOCHHUS CTYIEHTOM 00pa30BaTeIbHOM MPOrpaMMBI IO
qucuummHe. [1o pesynabTaTaM 3auera CTyACHTY BBICTABISIETCS OLEHKA "3a4TeHO" WM "He 3a4TeHo".
3aueT MOXKET MPOBOIUTHCA B (hOpMeE YCTHOTO Ompoca 1o Omeram (Borpocam) wiu 6e3 OUIeTos, ¢
MpeIBapUTEILHON MOATOTOBKOM MITH 0€3 MOArOTOBKH, 0 YCMOTpEHHUI0 kKadeapsl. [IpemnogaBaTesis MOXKET
MIPOCTaBUTh 3a4eT 03 ompoca Uik coOeceJOBaHMs TEM CTYIeHTaM, KOTOpbIe aKTHBHO y4aCTBOBAIIA Ha
MPaKTUYECKUX 3aHATHUSAX.

OK3aMCH

DK3aMeH HalleJIeH Ha KOMIUIEKCHYIO IPOBEPKY OCBOCHUS TUCIUIUIMHEL. DK3aMeH IPOBOANTCS B YCTHOM
WM TUCbMEHHOH (opmMe 1o 6mieTam, B KOTOPBIX COJEep KaTCs BOMIPOCH! (3aJaHKs) TI0 BCEM TeMaM Kypca.
OOyyatomemycs 1aércst BpeMs Ha oAroToBKy. OLeHHBaeTCs BIaJJIeHHE MaTEpPHUaJIOM, €0 CUCTEMHOE
OCBOEHHE, CIIOCOOHOCTD NPUMEHSITh HY>KHbIE 3HAHHSI, HABBIKA M YMEHUS IIPH aHAJIM3€ POOJIEMHBIX
CUTYallM{ U PEIICHUH MPAKTUYECKUX 3aJaHUN.

10. IMepeyenb HHGPOPMATMOHHBIX TEXHOJIOIHii, HCMOJIb3yeMbIX MPH OCYIECTBJIEHUU 00Pa30BATEJILHOI0 MPoIecca Mo
JUCHUITHHE (MOIYJII0), BKJIIOYasi NepeYyeHb MPOrpaMMHOro odecrieyeHusi 1 MHPOPMAIMOHHBIX CNIPABOYHBIX CHCTEM
(npu Heo0X0AMMOCTH)

Ilepeuenp WHGOPMAIMOHHBIX TEXHOJOTHH, HCIOJIB3YEMbIX IIPHU OCYIIECTBICHHH OO0Opa30BaTEeIBHOTO IIpolecca IO
JUCHUIUIMHE (MOJYJI0), BKJIIOYAs IMEPEYCHb NPOTPAMMHOTO OOECIEYCHUS W WH(POPMALMOHHBIX CIPABOYHBIX CHCTEM,
npenacrasieH B [Ipunoxennn 3 k pabodel mporpaMMe AUCIUATIIHHBI (MOITYJIS).

11. Onucanue MaTepuAJIbHO-TeXHMYECKOH 0a3bl, HEOOX0AUMOIi IS OCylIeCTBJIeHHs 00Pa30BaTeIbLHOI0 Npouecca mo
JHCHUITHHE (MOIYJII0)

MatepuanbHO-TEeXHHYECKOE OOecreueHre 00pa30oBaTeIbHOTO MpoIecca MO AMCIUILTUHE (MOIYIII0) BKJIFOYACT 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

VYdeOHast ayJUTOPHs sl MPOBEACHUS YISOHBIX 3aHATHI JEKIIMOHHOTO THUIIA, CCMHHAPCKOT'0 TUIIA, TPYIIIOBBIX U
WHIMBUIYATBHBIX KOHCYJIBTAIUH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOYHOH arTectaruu Ne 61
Komrutexkt Mebenn 1uis pernoaaBatelis — 1 mIT., MocaIodHbIe MecTa It 00ydaromuxcst — 30 mT., OIHOMECTHBIE CTOJBI — 12
LIT., KOMITBIOTEPHBIE CTOJIBI — 18 MIT., KOMIBIOTEPHI — 19 1IT., HHTEpaKTUBHAS MaHe b — | MIT., MeJIOBasi JOCKAa HACTCHHAS —
1 1T., BBIXOA B HHTCPHET, BHYTPHBY30BCKAas KOMIIBIOTEPHAs CETh, IOCTYN B 3JCKTPOHHYIO HHGOPMAIIMOHHO-
00pa30BaTENBHYIO CPEy.

IMomemenue s camocTosTensHON padoTsr Ne 10

IocamouHble MecTa AJsl MOJIb30BaTeNneil — 28 1IT., METATIMYECKUE JBYCTOPOHHHE CTEIUTAXU JUTs KHUT — 11 IT., KHUKHBINA
mKag) OTKPBITHIA — 5 IT., MPOEKTOP — | MIT., HOYTOYKH JUTs moJib3oBateneld — 11 mt., nrkad) KaTaaoXKHbI — 8 WIT., mIkad s
omexIel — 1 mrT., kKcepoke — 1 mT., paboymid cTos OMOIUOTEKapss — | IIT., KOMIIBIOTEp OUOTUOTEKaps — | IIT., BemIamKa Jyis
OJIeXKIBI — 1 1T., Kamro3u pynoHHbIe «OMeray ¢ (hoTomneyarsio — 4 NIT., CTSHT HACTCHHBIHN (OpOHUPOBAaHHOE CTEKJIO) — 4 MIT.,
mkad-BUTPUHA BCTPOCHHBIN B apKy — 2 INT., MIKa(-BUTPUHA CTEKJISHHBIA — 2 IIT., CTEIUIaX TPYO4aThlid C ACPEBSIHHBIMU
MTOJIKaMH — 2 TIT., pabouwii cTox st mHBaINA0B 1 i ¢ OB3 — 2 mt., cron CU-1 pabounii 11st ”HBATHAIOB-KOJISCOYHUKOB —
1 1IT., KOMIOIBIOTEP— 2 IIT., HAYIIHUKU — 2 MIT., YCTPOWCTBO «I OBOpsiias KHUTa» (TUdiorieep) — 2 MIT., BUACOYBEIHIUTEIb
— 2 WIT., paguokiacc — | IIT., MOPTATUBHBINA TAKTHIILHBIA MUCILICH - | INT., CKAaHMPYIOIIAas YHTAIOINAs MamiuHa - 1 T,
ckanep — 1 wT., BeO-kamepa — 1 IIT., BEIXOJ B MHTECPHET, BHYTPHUBY30BCKAasi KOMITBIOTEPHAS CETh, TOCTYI B AJICKTPOHHYIO
nH(pOPMAIIMOHHO-00Pa30BATENBHYIO CPEY.

12. CpencrBa ajganTtauMy NpenoJaBaHusl AUCHHMIVIMHBI K INOTPEOHOCTSIM O00Y4YalOIUMXCSl MHBAJIMAOB U JIML €
OrpPaHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSI

ITpu HeoOxomumocTH B 00pa3oBaTEIbHOM IPOLECCE NMPUMEHSIOTCS CIEAYIOLIME METOJAbl M TEXHOJOI'MH, O0Jerdaroiue
BOCIIpUSITHE MHPOPMAIMK 00YYaIOIMMUCS WHBAJIMAMH U JIMI[AMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSI:

- CO3/laHHMe TEKCTOBOW BEPCHU JIFOOOTO HETEKCTOBOTO KOHTEHTA ISl €r0 BO3MOXHOTO IPeoOpa3oBaHMs B aJbTEPHATHBHBIC
(bopMBI, yI0OHBIE ISl pa3IMuHBIX NOJIB30BATEIIEH;

- CO3JaHME KOHTEHTA, KOTOPHIH MOKHO IPEACTaBHTh B pa3IMUHBIX BHIaX 0€3 MOTEPH MAHHBIX MM CTPYKTYpBI,
MIPEAYCMOTPETh BO3MOXKHOCTh MAaclITaOMpOBAaHUS TEKCTa M HM300paKeHHH Oe3 TOoTepH KadecTBa, IPELyCMOTPETh
JOCTYITHOCTb yTIPABJICHHUSsI KOHTCHTOM C KIIaBHAaTypPHl;

- CO3JIaHH€ BO3MOKHOCTEH JJIsi 00y4YaroIuXcsi BOCIPUHMMATh OJHY M Ty e HH(GOPMAIMIO M3 Pa3HBIX HCTOYHUKOB -
HampuMmep, Tak, YTOObl JHIa C HapyIICHMAMH CIyXa IOIydaad HWHQOPMAIMIO BU3yalbHO, C HAapYIICHHSIMH 3PEHUS -
ayAnalbHo;

- IpUMEHEHHE TPOrPaMMHBIX CPEICTB, 00ECHEYMBAIOUIMX BO3MOXKHOCTh OCBOCHUSI HABBIKOB W YMEHHH, (OPMHUPYEMBIX
JUCHUIUIMHON, 3a CYET aJbTepHATHUBHBIX CHOCOOOB, B TOM YHCIIE BHPTYANbHBIX J1A0OpaTOpPHi M CHUMYJISIIIMOHHBIX
TEXHOJIOTHI;

- IPUMEHEHHE JIMCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOT U JUIsl Tiepeau HH(opMaluK, OpraHu3aliy pa3IndHbeIX GopM
MHTEPaKTUBHOI KOHTAKTHOW pabOTHI 00ydaromierocs ¢ MpemnojaBaTeleM, B TOM 4Hcie BeOMHApOB, KOTOPbIE MOTYT OBITh
WCTIONB30BAHBl  JUIS TIPOBEIEHHS BHUPTYAJIbHBIX JIEKIMH C BO3MOXHOCTBIO B3aWMOJICHCTBHS BCEX YYacCTHHKOB
JMCTAHIIMOHHOTO OOYYeHHs, NPOBEACHHS CEMHHApOB, BBICTYIUICHHS C JOKIAZaMH M 3aIIUTHI BBINOJHEHHBIX pPadoT,
MIPOBEJICHUS TPEHUHT OB, OPTaHU3AINH KOJUIEKTHBHON paboTHI;

- IPUMEHEHHE TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTHUH JUId OpraHu3amuud (GopM TEKyIIEro W MPOMEXYTOYHOTO
KOHTPOJIS;

- YBEJIWYEHHE MPOJOKHUTEIBHOCTH CHaud OOYYaroUIMMCS HHBAJIHJIOM MM JIUIOM C OIPAaHMYCHHBIMH BO3MOXXHOCTSMU
3710pOBbsI (HOPM MPOMEKYTOUHOI aTTeCTAI[MH MO OTHOILICHHIO K YCTAaHOBJICHHOM MPOJOIIKHUTENBHOCTH HX CIAUH:

- IPOJIOJDKUTENBFHOCTH C/Iauy 3a4€Ta WIM 3K3aMeHa, MPOBOJMMOT0 B MUCbMEHHON (opMe, - He Oosee ueM Ha 90 MUHYT;

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

- IPOJIOJDKUTENBEHOCTH BBICTYIUICHUS 00 y4JaroIerocst MpH 3alluTe KypcoBoil paboThl - He OoJiee 4eM Ha 15 MUHYT.

[Iporpamma cocraBnena B coorBercTBuu ¢ TpeboBanusmMu ®PI'OC BO n yuyeOHbIM mimaHoM o HanpasieHuio 15.03.06
«MexaTpoHHKa ¥ pOOOTOTEXHHUKAY U TIPOPUITIO TIOATOTOBKH "DH3nUeCcKrue OCHOBBI MEXaTPOHUKHU B POOOTOTEXHHUKH' .
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1. CooTBeTcTBHE KOMIIETEHIIHIl INIAHUPYEMbIM pe3yJibTaTaM 00yUYeHHs M0 TUCHUIIINHE (MOIYJII0)

Konx m nammenoBanme | MHAMKATOPBI noctmkeHnsi | OUeHOYHbIE CPeACTBA TEKYUIEro KOHTPOJSI U
KOMIIETEHIINH KOMIIETEeHIIMii s JAHHOH | MPOMEKYTOYHOI ATTeCTAlUU
JAUCIHILIHHBI
OIIK-11 Cnocoben 3HaTh OCHOBHBIE CHOCOOBI pa3paboTku | Tekylui KOHTPOJIb:
pa3pabatbIBaTh U W mpuMmeHeHus — uH(bopManuoHHBIX | JIabopaTopHBIE pabOTHI MO 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, CPEACTB
aBTOMATHKH,
U3MEPUTENBHOU U
BBIYUCIIUTENBHOU
TEXHHUKH B
COOTBETCTBHH C
TEXHHYECKHUM 3aJ]aHUEM,
pa3pabaTbIBaTh
uuQpoBbIE AITOPUTMEI U
MIPOTPaMMBI yIIPaBICHUS

CHCTeM U IHM(QPOBEIX HPOrPAMMHBIX
METOJIOB pacdyeTa W IPOCKTHPOBAHUS
OTAENBHBIX YCTPOWCTB MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM, OCHOBBI
pa3paboTk IH(GPOBBIX aNTOPUTMOB H
porpaMm YIpaBJICHUS
PpOOOTOTEXHUIECKHUX CHCTEM.

YMeTh IPUMEHSTH OCHOBHBIE CHOCOOBI
pa3paboTku u TIPUMEHEHHS
nH(pOPMAMOHHBIX 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 MPUMEHEHHUS
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 METOIBl aHaNW3a M
MIPOEKTUPOBAHMSI MH()OPMALMOHHBIX CUCTEM
Tema 6. IIpoektupoBanue (akTorpaduuecKux
0a3 JaHHBIX

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

YcTHBI onpoc o TeMam

Tema 1. Teoperuueckue OCHOBBI
MIPOCKTUPOBAHMS HH(POPMAMOHHBIX CHCTEM
Tema 2. Mertoponorudeckue OCHOBBI

NPOCKTHPOBAHUS HH(HOPMAIIMOHHBIX CHCTEM
Tema 3. Kanonuueckoe u TUTIOBOE
MIPOEKTHPOBAaHNE HH()OPMAITOHHBIX CHCTEM
Tema 4. CrpyKTypHble METONBI aHalu3a H
NPOCKTHPOBAHUS HH()OPMAIIMOHHBIX CHCTEM
Tema 5. [IpoekTupoBaHue MOKyMEHTaIbHBIX 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 aHamM3a M NPOEKTHPOBAHUS HH(MOPMAIIMOHHBIX

cuCcTeM
Tema 8. OOecrneyeHre COBMECTHOTO AOCTyHa K
6a3aM JaHHBIX U IPOTpaMMaM
Pedepat no Temam
Tema 1. TeopeTnueckue OCHOBBI
MPOEKTHPOBAHUS HH(POPMAITHOHHBIX CUCTEM
Tema 2. Metoponorudeckne OCHOBBI
NPOEKTHUPOBAHHSI HH)OPMAIIMOHHBIX CUCTEM
Tema 3. Kanonnueckoe u TUIIOBOE
MIPOEKTUPOBAHNE MH(OPMAITMOHHBIX CHCTEM
Tema 4. CTpyKTypHbIE METOABI aHaIH3a WU
MIPOEKTHPOBAHUS HH(POPMAIIMOHHBIX CUCTEM
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 ITPOTrpaMMaM
[IpomexyTouHas aTTecTalus:
3auer, DK3aMeH

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

y4acTBOBAaTh B HAy4YHO-
UCCIIEOBAaTEIbCKAX |
OTIBITHO-
KOHCTPYKTOPCKUX
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 | MUCCIIENOBATEIBCKUX pabor,
C UENBI0 TOJyYCHHs | MPOCKTUPOBAHUS  WH(POPMAIUOHHBIX
MaTeMaTHYECKUX CHCTEM, TEOPETUYECKHUX HCCIEIOBAHUH
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(POPMALMOHHBIX
CHCTEM, TCOPETHYCCKHUX HCCIICIOBaHUN
C  WCIOJIb30BaHUEM  CTaHIApTHBIX
NPOTPAaMMHBIX ~ CPEACTB C  LEJbIO
MOJYYSHHs] MaTeMaTHYECKHX MOjIeneil
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 METOABI aHalIH3a W
MIPOCKTUPOBAHMS HH()OPMAMOHHBIX CHCTEM
Tema 5. [IpoexTrpoBaHUE MOKYMEHTAIBHBIX 0a3
JAHHBIX

Tema 6. IlpoektupoBanue (akrorpaduueckux
0a3 JaHHbBIX

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

Tema 8. OOecrieueHne COBMECTHOTO JOCTYNa K
6azaM TaHHBIX U IIPOTrpaMMaM

Pedepar o Temam

Tema 1. Teoperudeckue OCHOBBI
TNPOCKTHPOBAHUS HH)OPMAIIMOHHBIX CUCTEM
Tema 2. MeTopoIoruyecKue OCHOBEI

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

Tema 6. IIpoextupoBanue ¢akTorpapuuecKux
6a3 TaHHbBIX

Tema 7. OOBEKTHO-OPUCHTHPOBAHHEIC METOJBI
aHanM3a W TPOEKTHPOBAHMS HMHGOPMAIIMOHHBIX
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;108) (71-85 6amnoB) (56-70 6a10B) (Hey10BJIETBOPUTE b
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
MIPOTPAaMMHBIX 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
AITOPUTMOB U MTPOTPaMM
yIpaBICHUS
POOOTOTEXHUYIECKHUX
cUCTEM

POOOTOTEXHUYECKHUX
CHCTEM, OCHOBBI
pa3paboTKu ITUPPOBHIX
QIITOPUTMOB U MPOTPaMM
YIpaBICHUS
POOOTOTEXHUYIECKHUX
cucreM. Jlomyckaer
HE3HAYHUTENIbHBIC OLIHOKH
[IPU OTBETE HA BOMPOC
WK PEIICHUH
MOCTaBIICHHO 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 METOJIOB
pacuera u
MIPOCKTUPOBAHUS
OTAENBHBIX YCTPONUCTB
MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
CHCTEM, OCHOBBI
pa3paboTku HUppPOBHIX
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 POOOTOTEXHUYECKHX
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

NIOCTaBJICHHOM 3aJa4l 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 | OTOCIBHBIX YCTPOUCTB
POOOTOTEXHUYECKIX POOOTOTEXHUUECKHUX POOOTOTEXHUUECKHUX MEXaTPOHHBIX u
CHUCTEM, OCHOBBI CHCTEM, OCHOBBI | CHCTEM, OCHOBBI | POOOTOTEXHHYECKHX
pa3paboTku UGPOBHIX pa3paboTku  U(GPOBBIX | pa3pabOTKK IUGPOBBIX | 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 3aa4u 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 OOHEKTOB
MEXaTPOHHUKH H
POOOTOTEXHUKHU

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

MIPOTrPaMMHBIX CPEACTB C
LEJIBIO MTOTY4YEHHS
MaTEeMaTHIECKUX
MoOZeJed MPOLECCOB U
00BEKTOB MEXaTPOHUKU
U POOOTOTEXHUKH.
Jonyckaer TUIIMYHbIC
OmMOKY TIPX OTBETE Ha
BOIIPOC MJIN PEIICHUHN
TIOCTABJICHHOH 3a1a4u

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

YMeer npuMeHATh
OCHOBHBIE METO/IBI
MIPOBEICHUS HAyYHO-
UCCIIEI0BATEIbCKUX
paboT, IPOEKTHPOBAHHS
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
MIPOTPAMMHBIX 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, MPOESKTUPOBAHUS
nH(pOpPManMOHHBIX
CHCTEM, TEOPETHUECKUX
UCCJIEJOBAHUM C
UCTIOJIB30BaHHEM
CTaH/IapTHBIX
MIPOTPaMMHBIX CPEACTB €
LEIBIO TOYYCHHS
MAaTeMaTHYCCKUX
MOJENIEeN MPOIIECCOB U
00BEKTOB MEXaTPOHUKHU
1 pOOOTOTEXHUKH.
Jonyckaet TUNU4HbBIE
OLIMOKH IIPU OTBETE Ha
BOIIPOC WJIN PCHICHUU
TIOCTABJICHHOH 3aa4u

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

Brnaneer HaBbikamu
MPUMEHEHHUST OCHOBHBIX
METOOB IPOBECHHUS
HAy9IHO-
HCCIIEIOBATEIBCKUX
paboT, MPOESKTUPOBAHUS
HHPOPMAIUOHHBIX
CHCTEM, TEOPETHUCCKIX
HCCIIEIOBAHUM C
HCII0JIb30BaHUEM
CTaHJIapTHI)IX
MPOTPAMMHBIX CPEJICTB 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  MPOBEICHUS
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 (popMbl TeKylIero KOHTPOJISI ¥ MPOMEKYTOYHYIO aTTECTALINIO

3 cemectp:

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

Tema 2. MeToIOIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHUYECKOE U TUITOBOE MPOCKTUPOBAHKUE HH(POPMAITMOHHBIX CUCTEM

Tema 4. CTpyKTYpHBIC METObI aHAIH3a U MPOCKTUPOBAHMS HHPOPMAIIMOHHBIX CHCTEM
MaxkcumanbHoe KoarndecTBo 0amioB mo BPC - 20.




VYCTHBIH onpoc 1o TeMam

Tema 1. TeopeTnueckre OCHOBBI IPOSKTUPOBAHUST HH(POPMAIIMOHHBIX CHCTEM

Tema 2. MeTo0mornaeckrue OCHOBBI TPOSKTUPOBAHUS HH(POPMAIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE ¥ THITOBOE MPOCKTUPOBAHNE HH(POPMAMOHHBIX CHCTEM

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

MaxkcumainbHoe KonnyectBo 6amios o BPC - 10.

Pedepar o Temam

Tema 1. TeopeTHueckue OCHOBBI IPOCKTHPOBAHUS HH(OPMAIIMOHHBIX CHCTEM

Tema 2. MeToIOIOTHYECKUE OCHOBBI IPOCKTHPOBAHUS HH(OPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE ¥ THIIOBOE MPOCKTUPOBAHUE HH(DOPMAIIMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIC METO/IbI AHAIIN3A U MPOSKTUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
MakcumansHoe KoaudecTBo 0amios o BPC - 20.

Hroro 20+10+20= 50 6ammoB

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

IIpoMexxyTodHast arTecTamsl MPOBOAWUTCA TOCIE 3aBEPUICHUS W3YYCHHS MUCIUIUIMHBEI WIH €€ YacTH B (opMme,
ompenensieMol y4eOHBIM IUTAaHOM O0pa30BATENBHON NPOTPaMMBI C IIETBI0 OLEHUTH pPaboOTy OOydaromerocs, CTEIeHb
YCBOCHHS TEOPETUUCCKUX 3HAHUH, YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITHHA.

[IpemomaBaresnb, MPUHUMAOIIUI 3a4eT 00CCICUUBACT CIIydaiiHOE pacrpe/eiCHUE BApHUAHTOB 3aUCTHBIX 3aJaHUN MEKIY
00yJaromMUMHUCS C TOMOINBI0 OWIeTOB W/HWIM C TPUMCHEHHEM KOMIIBIOTEPHBIX TEXHOJOTH;, BIpaBe 3a1aBaTh
oOyuaromeMycs JONOTHUTEIBHBIC BOTIPOCH U TaBaTh JOMOIHUTENBHEIC 3aJaHHs IOMUMO TeX, KOTOPBIE YKa3aHBI B Oniere.
3adeT mpoBoAUTCA MO OmiieraM. B kakaoM Ouiere oleHOYHbIE CPEICTBA OJHOTO BUIA: YCTHBIM MM MAChMEHHBIA OTBET Ha
BOIIPOC.

YCTHBIN WM MMChMEHHBIN 0TBET — 50 6aUIoB.

Hroro 50 6amios.

OO0111ee KOIMYECTBO OAJIIOB 110 AUCIUITIMHE 3a TEKYIIUHA KOHTPOJIb H MPOMEKYTOUHYO arTecTaruio: 50+50=100 6anios.
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 H MTPOSKTHPOBAHUS HH)OPMAIIIOHHBIX CHCTEM
MaxkcumansHOe KomdectBo Oamios mo BPC - 20.

YeTHBIN 01IpoC 110 TEMaM

Tema 6. [IpoextrpoBanue ¢akrorpadpuaeckux 6a3 JaHHBIX

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

MakcumanbHoe KoauaectBo 0amios o bPC - 10.

Pedepar no Temam

Tema 1. TeopeTuueckre 0OCHOBbI IPOEKTHPOBAHUS HHPOPMAIIHOHHBIX CUCTEM

Tema 2. MeT010I0rHUeCKHUE OCHOBBI MPOSKTUPOBAHUSI HHPOPMAIIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE ¥ THIIOBOE MPOSKTUPOBAHUE HH(DOPMAIUOHHBIX CUCTEM

Tema 4. CTpyKTypHBIE METOABI aHAIHU3A U IPOEKTUPOBAHMS HHPOPMAITHOHHBIX CHCTEM
MakcumansHoe KoauuecTBo 0amios mo BPC - 20.

Hroro 20+10+20= 50 Gamios

IIpomeskyTouHnasi arTectanmus - dk3aMeH - 50 GaywToB.

HpOMe)KyTO‘{HaSI arTeCTanysas MTPOBOAUTCA TIIOCJIC 3aBECPHICHUA MW3YUYCHUA AUCHUINIMHBI HIX €€ 4YacTh B (popMe,
onpeneNnseMoll y9eOHbIM TUTAHOM O00pa3oBaTEIbHON TMPOTpaMMBbl C IIENIBI0 OIEHHTh PaboTy OOy4YaromIerocs, CTEreHb
YCBOCHHS TEOPETUYCCKUX 3HAHU, YPOBEHb CPOPMUPOBAHHOCTH KOMIICTCHITHH.

[IpenonaBaTens, NPUHAMAIOIIMN 3K3aMCH, OOCCIICYMBACT CIy4yailHOC paclpelesicHUe BapUAHTOB 3aJaHUU MEXKIY
00ydJalomuMHUCs C TOMOINBI0 OWIETOB W/WIM C TPUMEHCHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIIpaBe 3aIaBaTh
oOygaromeMycs JONOTHUTEIbHBIC BOIIPOCH M JaBaTh JOMOJHHUTENbHBIC 3aJaHNs TIOMIMO TEX, KOTOphIC YKa3aHbI B OmeTe.
DK3aMeH MPOBOIUTCA 10 OmieTtaM. B kaxmom Ominere OeHOYHBIE CPEACTBA OJHOTO BHUAA: YCTHBIM MIIM MMUCHBMEHHBIH OTBET
Ha BOIIPOC.

Y CTHBIH WK THCEMEHHEBIH 0TBeT — 50 0asIoB.



Hroro 50 6amwios.

Ob1ee KoMrIecTBO OAJIIOB 110 AUCIUITIMHE 32 TEKYIIHH KOHTPOJIb M MPOMEXKYTOUHYIO arTecTariio: 50+50=100 6amos.
CooTBeTcTBHE OAJUIOB U OIIEHOK:
Jns sx3amena:

86-100 — orytaHO

71-85 — xopormro

56-70 — ymoBIIe TBOPUTEIHHO
0-55 — HEeyIOBIETBOPUTEIIHEHO

4. OueHo4YHbIE CPEACTBA, MOPSIIOK MX MPUMEHEHNsI i KPUTEPHUH OLleHHBAHUS

4.1. OneHoOYHBIE CPEACTBA TEKYIEro KOHTPOJIs

4.1.1. JIaGopaTopHbIe padoThI

3 cemectp

Tema 1. TeopeTnueckrie OCHOBBI IPOSKTUPOBAHUST HHYOPMAIIOHHBIX CUCTEM

Tema 2. MeTo0morndeckie OCHOBBI TPOSKTUPOBAHUS HHPOPMAIMOHHBIX CHCTEM
Tema 3. KaHoHHYECKOE ¥ THITOBOE NTPOEKTUPOBAHNE NH()OPMALMOHHBIX CHCTEM

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

Tema 6. [IpoektupoBanue Gaxkrorpapuyeckux 6a3 JaHHBIX

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

4.1.1.1. llopsiaoK NpoBeieHUs.

B aynuropuu, ocHaméHHOW COOTBETCTBYIOIIMM OOOPYZOBAaHHEM, OOYYAOIIHECS MPOBOIST y4eOHBIC 3KCIICPUMEHTHI U
TPEHUPYIOTCSI B NPUMEHEHUH INPaKTHKO-OPUEHTUPOBAHHBIX TeXHOJOIMH. OICHHMBAIOTCS 3HaHME MaTepHaja M yMEHHE
MPUMEHSTH €r0 Ha MPAKTHKE, YMEHUS U HaBBIKU 110 paboTe ¢ 000pyJ0BaHUEM B COOTBETCTBYIOIIEH MPEAMETHOM 00IaCTH.
JlaGopaTtopHble paboThl MO AUCHUILTHHE «TEXHOIOTHSI M3rOTOBJICHHS aBTOPCKOM KYKIBD» MPOBOATCS MPENojaBaTeieM
COMTacHO Pa3pabOTaHHOMY W YTBEpXkJCHHOMY Ha Kadenpe paboueit mporpamme. Kaxmas nabopaTopHO-TpakTHYECKast
pa60Ta BBIITOJIHACTCA I10 onpe/:[eﬂeHHoﬁ TEME MMPOTrpaMMBbl B COOTBETCTBUU C 3aJaHUECM.

Ilepen BBIMOMHEHHEM Kaxa0M pabOTHl CTYACHTHI-OAaKalaBpbl JOJDKHBI HPOpaboTaTh COOTBETCTBYIONIIMI MatepHal,
HCIIOJb3Ysl KOHCTIEKThI TEOPETUUECKHUX 3aHATHI, IEPUOANIECKUE U3TaHHs, YICOHO-METOANYECKUE TTOCOOUS U YIeOHUKN

Ha Kka)/10M 3aHSTHH CTYCHTBI BBIIOIHIIOT PA0OTY B COOTBETCTBHUH C €€ COJCPIKAHUEM M METOUYECKUMH YKa3aHUSIMU.

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

HauMmenoBaHue TeMbI;

Lenp paboTsr;

3ajaHue U coJiepIKaHKe BBITIOJHEHHON paboThl,

IMucbMeHHbIE OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

BrIBozIBI 110 TIpO/IeTIaHHOM pabore.

CHI/ICOK HCIIOJIb30BAHHBIX UCTOYHHKOB.

4.1.1.2. Kputepuu olleHUBaHUS

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

O0opynoBaHHe W METO/IbI UCIIOJIB30BAJ MPAaBUILHO. [IposiBIeHa MPEeBOCXO/IHAsI TeOpeTHYecKass NoAroToBka. Heobxoaumble
HABBIKH U YMCHHS MTOJTHOCTBIO OCBOCHBI. Pe3yibTaT 1abopaTopHOi pabOTHI MOJHOCTHIO COOTBETCTBYET €€ IEISIM.

14-16 6a1J10B CTABUTCSI, €CJIU O0yUAIOIIHTACS:

O0opynoBaHHE W METOJbI KCIOJIB30BaJl B OCHOBHOM MpaBHIbHO. [IposiBieHa Xopolias TEopeTHYecKas I[0JroTOBKa.
HeobxorMble HaBBIKM ¥ YMEHHSI B OCHOBHOM OCBOCHBI. Pe3ynbTaT 1abopaTopHOil pabOThl B OCHOBHOM COOTBETCTBYET €6
LEJISIM.

11-15 6anJ10B CTABUTCSI, €CJIU O0yUAIOIIHIiCS:

O0opynoBaHHEe ¥ METOJIBI YACTHYHO WCIONB30Bajl NPABWIBHO. [IposBICHa YHOBIETBOPUTEIbHAS TEOPETHYCCKAS
moaroToBka. HeoOxonumble HaBBIKM W yMEHHS YaCTHYHO OCBOEHBL PesympTar nabopaTopHOM pabOTBI HacTHIHO
COOTBETCTBYET €€ IEJISIM.

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

O0opynoBaHHE W METOABI UCIIOJIB30BA HEMPaBWIBHO. [IposBICHA HEYJIOBICTBOPUTENbHAS TEOPETHUYECKas MOATOTOBKA.
HeobxonuMble HABBIKK M YMEHUS HE OCBOCHEI. Pe3ynbraT mabopaTopHOil pabOThl HE COOTBETCTBYET €€ LEISIM.

4.1.1.3. Conep:xanue OLIEHOYHOI'0 CPeICTBA
DopMynupoBKa 3a4aHUSL

JlabopaTopHnas pa6oTa 1. Co3aHre KOHTEKCTHOM 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. KontekctHas 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», HUMA IIPOCKTa ((MO}IGHI) JACATCIbHOCTH KOMIIAHUW), UM aBTOpa U TUIT MOJCIIN — 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 — «MogaenupoBaHue TeKyImux ouszHec-npo-1eccoB (AS-1S) komnaHum» U TOUKY
3penust «Viewpoint: IUPEKTOP».
4, Bo Briagke Definition BHeCTH olpeaeieHe CO31aBaeMOoi MOJIeH: «ITO MOJIEINb, OTIMCHIBAIOIIAs AESTeIbHOCTh

KOMITaHHW» U Leb «Scope: olliee yrnpasieHue OM3HeCOM KOMIIaHUH (MCcieJoBaHKUe PhIHKA, 3aKyITKa MaTepHaloB, cOOpKa,
TECTHPOBAHUE, MPOIaXKa TOTOBBIX KOMITBIOTEPORB)».

6. [NepeiiTi Ha KOHTEKCTHYIO AMarpaMMy M MPaBOM KHOIMKOM MBIIIN IEIKHYTh 10 padoTte. B nosBuBmemMcs
KOHTEKCTHOM MeHI0 BeIOpaTh Name Editor.... Bo Bkiaake BHecTH UMs «JleITeNbHOCTh KOMITAHUI.
7. 3amonuuTh BkIaaky Definition onpenenenuem Bua paboT: «TeKylue OU3HEC-MPOIECChl KOMIIAHUNY (PUCYHOK
1.3).
Activity Properties E'
UDP Yalues ] L ] Source ] Roles ] Box Style ]
Narne 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. Co3nanue fuarpaMMbl 1€ KOMIIO3HIMH.

Cosznanne nuarpamMmsl gexommno3unnu A-0 (TOP-guarpammsr) «JlesTensHOCTS KOMIaHUN B Auarpammy AO.
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1. BeiGpath KHOIIKY ITepexoja 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 BKiIagkd Name, 3aTeM BHECTH OpeelicHre s KaKIoi paboTsl cormacHo Tabm. 2.1.

3. HOBTOpI/ITC OIepanuro IJs BCEX TPEX pa60T. 3areM BHecuTe OIpCACIICHUE, CTATyC U UICTOYHUK JIA Ka)K,Z[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. Pabomwl ouazpammoul dekomnoszuyuu 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 onucath MM M CBOKWCTBA pabOoTHI B CJIOBape, €€ MOXHO Oy/eT BHECTH

B JuarpaMmy Io3>Ke€ ¢ MOMOIIBIO KHOIIKHA

B MAJIUTPE HHCTPYMEHTOB.

4, HeBo3MO0xHO ymanuTe paboTy U3 CIIOBapsl, €CIIM OHA HCIIONB3YyeTCs Ha Kakon-noo nuarpamme. Ecim pabdora
yIansercs U3 AnarpaMMbl, U3 CJIOBaps OHA He ynajiseTcs. Ms u onucaHue Takod paboThl MOXKET OBITH HCIIOIb30BAHO B
nanbHeimeM. J{ns nobaBieHus paboThl B cJI0Baph HEOOXOJMMO MEPEHTH B KOHEII CIIMCKA U ILEIKHYTh [TPaBOW KHOTIKOH O
nocneiHel ctpoke. Bo3HuKaeT HOBasi CTPOKa, B KOTOPO HY>KHO BHECTH MMs1 M CBOHCTBA pabOTHI.

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

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 Ha ouazpamme AO
7. IIpaBoif KHOTIKOH MBI IIENKHNUTE TT0 BETBU CTPENIKH yIpaBieHus pabotsl "Cobopka u mecmuposanue 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 mecmuposanus"

7. Brecute onpenenenue s HoBoi BeTBH: "MHCTpyKunu 1o cOopke, NpoLeypsl TECTUPOBAHUS, KPUTEPHU
MIPOM3BOUTENBHOCTH U T. 1." [IpaBoil KHOIIKOIM MBIIIN IEIKHUTE 110 BETBH CTPEJIKH MeXaHn3Ma padoTsl "[Ipodadicu u
mapkemune" 1 miepeuMenyiite ee B "Cucmemy ogopmnenus 3axazos ".



8. AJbTEepHATUBHBIM METO]] BHECEHUSI UMEH M CBOMCTB CTPEJIOK -HCIIOJIb30BAHUE CIIOBAPSI CTPEIIOK (BBI30B CIIOBApS -
MmeHro Dictionary/Arrow). Ecii BHeCTH MMsI 1 CBOHCTBa CTPENIKH B CI0OBaph, €€ MOXHO OyAET BHECTH B JMarpaMMy I03XKe.
Crpenky Henb3s yAIUTh U3 CJI0Bapsl, €CJIM OHA MCIIOJIb3YeTCsl Ha Kakoii-mnbo nuarpamme. Eciy ynanure cTpenky u3
JMarpaMMBl, U3 CJIOBapsi OHa He ynainsercs. ViMst u onncaHne Takol CTPENKHA MOXKET OBITh MCIIOIb30BaHO B JAajbHEHIIEM.
Juist mobaBieHUs CTPENKA HEOOXOIMMO TIEPEHTH B KOHEIT CITUCKA U MICIKHYTh PaBOH KHOTIKOH 110 TTOCIIEAHEH CTPOKE.
Bo3HukaeT HOBasi CTpPOKa, B KOTOPOH HYXKHO BHECTH UM U CBOMCTBA CTPENIKHU.

9. CoznaiiTe HOBbIE BHYTPEHHHUE CTPEJIKU TaK, KaK MMOKa3aHo 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 ynpasieHunio) ""Pezyabmamut coopku u mecmuposanusn'’, NIynyo ot
pabotsl "Céopka u mecmuposanue komnviomepog" x padotre "Ilpodasxicu u mapkemune''. VI3MEHUTE CTUIIB CTPEIKH
(TommmHa MUHMA) 1 yetaHOBHTE onmmio Extra Arrowhead (w3 koHTeKcTHOTO MeHIO). Metomom drag&drop mepenecure
HMEHA CTPEJIOK TaK, 4T00bI X ObUIO yH0OHee yuTaTh. Ecnu HeoOxoaumo, ycranopute Squiggle (13 KOHTEKCTHOTO MEHIO).
Pe3ynprar n3MeHeHuit nokasaH 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
aBTOMATHYECKH HE MOMaJaeT Ha IUarpaMMy BEPXHETO YPOBHSI M UMEET KBaIpaTHbIC CKOOKH Ha HAKOHEYHHKE:--> .
[lenkHUTE MPaBOit KHOIKOM MBIIIH IT0 KBaJAPATHBIM CKOOKaM U BbIOepuTe yHKT 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 svinonnenus 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 MOIYYaeT 3aKa3bl KIUCHTOB OT OT/IEJNa MPOIaXK MO MEPEe UX MOCTYIUICHHSL.

Jucneruep KoOpAMHUPYET paboTy COOPILIMKOB, COPTUPYET 3aKa3bl, PYNIUPYET UX U IAeT yKa3aHHe Ha OTIPY3KY
KOMITBIOTEPOB, KOT1a OHU TOTOBBI.

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

CoTpyIHHKH ydacTKa COOPKH COOMPAIOT KOMITBIOTEPHI COTJIACHO CrieM(UKAIIMAM 3aKa3a U HHCTPYKIKAM 1o coopke. Korma
rpymma KOMIbIOTEPOB, COOTBETCTBYIOIIAS TPYIIE 3aKa30B, COOpaHa, OHA HAIIPABIISIETCA HA TECTUPOBaHKE. TeCTUPOBUTUKU
TECTHPYIOT KAXKIBI KOMITHIOTED U B CIy4ae HEOOXOIMMOCTH 3aMEHSFOT HEHCIIPaBHBIC KOMIIOHEHTEI.

TecTHpOBIIUKA HAMIPABIIOT PE3YIILTATHl TECTHPOBAHUS TUCTIETYEPY, KOTOPBIH HA OCHOBAaHWUHU 3TOW HHPOPMALIUU
MIPUHUMAET PEIICHUE O Iepeaye KOMITBIOTEPOB, COOTBETCTBYIOIUX TPYIINE 3aKa30B, HA OTIPy3Ky. 1. Ha ocHOBe 3TO#
uH(pOpPMAIIUU BHECUTE HOBBIE pabOTHI U cTpeku (Tadi. 4.3.1 u 4.3.2).

Tabnuya 4.3.1. Pabomot ouazpammul dexomnozuyuu 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 YPOBHC 'PAHUYHBIC CTPEJIKH, €CJIU 3TO HCOGXOZ[I/IMO. P €3YJIbTAT BBIIIOJIHCHU S

yopaxkHeHus 3 1mokasaH Ha puc. 4.3.1.

3akasbl YkasaHu
KNMEHTOB Mpaswuna c6opku u Sty mpum-:
|recTuposaHus ) KOMMbIOTEPkI
-2 —,  Haompysky
OtcnexameaHue =T / PesynbTarbl
pacrnucaxua u o c6opku U
ynpasrieHue S L TecTHpo
c6opKo# 1
TeCTUpOBaHWeM Jiies
C6opka W
—» HACTONbHbIX
poBs
-~ 4
S gk LS.
KoMrioHeHTb! 1 pka

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.

Coznlanve [uarpamMMel y3JI0B.

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

Step 1 of 2

Puc. 4.4.1. Ilepauiii duanoe euoa Node Tree Wizard

2. Bo BTOpOM amanore ycTaHOBHUTE OILUH, 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 aquarpamMma epesa y3ioB. Pe3ynbTaT MoXKHO mocMoTpeTh 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. Huxanit YPOBEHb MOXKCT OBITH OTO6pa)KeH HC B BUIC CIIMCKA, a B
BUAC MPAMOYTOJIBHUKOB, TaK K€ KaK U BEPXHUC YPOBHHU.



Jnst MopuduKanuy AuarpaMMbl PaBoil KHOMKOM MBILIX HIEJIKHUTE [0 CBOOOAHOMY MECTY, HE 3aHATOMY 00BEKTaMHU,
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. Pe3ynemam evinonnenus ynpadichenus 4
Coznanne FEO. JlnarpaMMel

[peamnonoxum, 4To Ipu 00CYKISHUN OHU3HEC-TPOIIECCOB BO3HUKIIA HEOOXOJUMOCTh JIETATLHO PACCMOTPETh
B3auMoieiicTBre paboThl "Chopka u mecmuposanue Komnviomepog" ¢ npyrumu paboramu. YToOBI HE MOPTHUTH 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.

Il onipenenienust nuarpammel nepeitnute B Diagram/Diagram Properties u Bo Briiaake Diagram Text BHecuTe
orpeJiesieHue.

Vnanure nuuaue crpenku Ha auarpamme FEO. Pesynbrat nokazan 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 nepexona Mexay CTaHAApTHON AuarpaMMol, qepeBoM y3i10B 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 muamnore Split Option BHecuTe nMs HOBO Moaenu "COopKa U TeCTUPOBaHHE KOMITBIOTEPOB', yCTAHOBUTE OIIIINH, KaK Ha
pucynke, u menkuaute mo OK (puc. 4.6.1).

Iocmorpute Ha pe3ynbtat: B Model Explorer nosiBunack HoBast Mo/iesib, a Ha auarpamMmme AO monenu "JlearenbHOCTh
KOMIIaHHUHU" IOABUJIACH CTpEJIKA BbI30Ba '"CoopKa u mecmuposanue Komnovromepos''.

Co3snaiite B Mogenu "COOpKa M TeCTUPOBAHUE KOMITBIOTEPOB" HOBYIO cTpenky "Heucnpasnwvie komnonenmut”. Ha
nmuarpamMe AO 310 OyaeT rpaHudHas CTpesKa BbIXoaa, Ha quarpaMMe AO - TpaHHdHas CTpelKa BBIXoAa oT pabot "Céoopka
", "Tecmuposanue komnstomepos''n ""Coopka noymoyxos'"'

HACMOIbHBIX KOMRbIOMePos ",
2.BHecuTe cCBOMCTBA HOBOM MOJIEIH:

Time Frame: AS-IS;

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

Viewpoint: HauaneHUK oTIeNA;

Definition: Mogesb co3aaeTcst i WLIFOCTPAIUK BO3MOKHOCTEH BPwin 1o paciierieHuio u CIMSHUI0 MOICTICH
Scope: PaboThI 110 MONYYECHHIO KOMIUICKTYIOIIUX U OTIPABKE TOTOBOM MPOTYKIIHH.

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

Tabruya 4.11.1. [lexomnosuyust pabomet "Omepyska u nonyuenue"

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 cmpenxu Ha oekomnosuyuu pabomot "Omepyska u noayuenue"
5. BHecuTe cienyrolnne BHYTPEHHNE U TPaHUYHBIE CTpelKH (Tad. 4.11.2).

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

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 rpanuunble ctpesiku (Resolve Border Arrow). Pe3ysbrar BeINOJIHEHHSs yIpaXKHEHHUS TOKa3aH Ha PUC.
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.Ilepetinure B Mozens "JlesTenpHOCTh KoMIanuu''. Ha quarpamme AO IIeNKHATE MPaBOi KHOMKOM MBIIIH 1O
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.

[osBUIIMCH HOBBIE CTPENIKHU C KBaJpaTHBIMU ckoOkamu. TyHHemupyiite atu ctpenku (Resolve Border Arrow).

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

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

Cozganne qunarpaMmiel IDEF3

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

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

Bosnukaet nuarpamma IDEF3, coneprxamas pabotsl (UOW). TIpaBoit KHONIKOW MBIIIY METKHUTE 110 paboTe, BEIOEpHUTE B
KOHTEKCTHOM MeHI0O Name u BHecuTe uMs padbotel "Ilodzomoexka komnonenmog'". 3atem Bo Briaake Definition BHecuTe
omnpezenenue "[lonroraBnmBaroTcsi Bce KOMIIOHEHTHI KOMITBIOTEpa cOorIacHO crienudukaniy 3akasza”. 2. Bo Bkiragke 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.Buecute 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;

Hucmannsayus 00nOIHUMEIBHO20 NPOZPAMMHOZ0 00eCReUeHUS.

4.C noMoIbi0 KHOIKHU

[a]

—  TaJHUTPHI HHCTPYMEHTOB CO3/alTe 00BbEKT CChUIKH. BHecuTe nms 00bekTa BHeIHEH ceblku "Komnonenmaor"'.
CBsDKHTE CTPENKON 0OBEKT CCHUIKU U padoty ""Iodzomoexa komnonenm'".

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

B IDEF3 nMs cTpenku MOXKET OTCYTCTBOBATh, XOTd BPwin moka3siBaeT OTCyTCTBHE IMEHH Kak OIIHOKy. Pesymprar
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 cozoanus VOW u o6vekma ccolaxu

6. C IOMOIIBI0 KHOITKHA

«» Ha MAUTPE HHCTPYMEHTOB BHECUTE JIBa MEPEKPECTKA TUTIA ""aCHHXPOHHOE WIIH" M CBSDKUTE pabOTHI C MePEKPECTKAMU,
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 IS pa3BeTBiIeHus (fan-out), BeiOepute Name u BHECHTE
ums "Komnonenmot, mpedyemole 6 cneyugpuxkayuu 3axaza'’.

Co3spnaiite nBa nepekpecTka Tuma nckmoyvatommero "NJIN" u cesoxure paboTh, Kak OKa3aHo Ha puc. 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.
Co3znaiite nuarpammy crieHapust Ha ocHoBe auarpammbl IDEF3 "C6opka HacToIbHBIX KOMITBIOTEPOB" (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



Co3naHue 0TYETOB

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

Jnist co3nanms 0TYETOB 1O (DYHKIIMOHATIBHONW MOJIENN MOKHO TaKXKe HCII0Ib30BaTh T€HEPATOPHI OTUETOB TPETHUX (HHUPM,
Hanpumep Crystal Reports.

OTyeThl Ha OCHOBE BCTPOCHHBIX I1a0JIOHOB MOYKHO CO3/1aTh, BBIOpaB U3 MeHI0 Tools/Reports HeoOxoanMblit THII 1adI0Ha.
Bcero umeeTcst ceMb THIIOB IIA0JIOHOB OTYETOB:

Model Report. OT0oT oTueT y)e ynomuHancs B 1.2.1. OH BkIto4aeT HHGOPMAITHIO 0 KOHTEKCTE MOZIEITH - UM MOICIIH,
TOYKY 3peHHs, 001aCTh, IIeJb, MM aBTOpPa, 1aTy CO3AaHM U Jp.

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, ONpeesIseMble IT0JIb30BaTEICM.

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

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

DataUsage Report. OTueT o pe3yibpTaTax CBA3bIBAHUS MOJIEIH MIPOLIECCOB U MO/IeNH NaHHBIX. (ByaeT paccMoTpeH HuKe.)
Model Consistency Report. Ot4er, comepanuii CIMCOK CHHTAKCHYECKHIX OIMIMOOK MOJICIIH.

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

MIEPBBIX, OTO OMMUOKH, KOTOphIe BPWin BRISBUTH HE B COCTOSTHUH.

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

cymecTBUTENbHBIM ("H32omosnenue uzdenusn”, "Obcuyocueanue knuenma”, "Boinucka cuema” v T. 11.), @ UMS CTPEIKH
TaKKe JI0JDKHO OBITh BHIPRKEHO CYLIECTBUTENILHBIM. BPWin He mo3BossieT aHaIM3upoBaTh CHHTAKCUC €CTECTBEHHOTO SI3bIKA
(aHTIMIHC KOTO U PYCCKOT0) M CMBICII HIMEH OOBEKTOB M IOATOMY UTHOPHPYET OIIMOKHU 3TOro TUIa. BeIsBIEeHNE TaKuX
omKOOoK - pyuHast paboTa, KOTOpas JIOKHUTCS Ha TUIEYH aHAIMTUKOB U JIOJDKHA KOHTPOJIMPOBATHCS! PYKOBOAUTEIIEM IIPOEKTA.

Omm6xu BTOporo turna BPwin mpocto He nonmyckaet. Hampumep, kakaas rpaHb paboThI IpeIHa3HAYCHA IS
OTIpe/IeIeHHOT0 THIa cTpesiok. BPwin npocTo He mo3BouT co3nath Ha nuarpamMe IDEFQ BHYyTpeHHIOO CTpenKy,
BBIXOSIIYIO U3 JIEBOW IPaHK paOOTHI M BXOSIIYIO B IIPAaBYIO I'PaHb.

Tperuii Tun omudox BPwin mo3Bossier J0MyCTHTh, HO NETEKTHPYET UX. [I0JHBIN X CTUCOK MOXKHO TOJIYYUTh B OTYECTE
Model Consistency Report. Crircok oImO0K MOXKET COIEPKaTh, HAPUMED, HEUMEHOBAHHbIE paOOThI U cTpeliku (unnamed
arrow, unnamed activity), HecBsi3aHHBIE CTpenku (unconnected border arrow), Hepa3pemeHHbIe cTpenku (unresolved (square
tunneled) arrow connections) u 1. 1. [Ipumep otaera Model Consistency Report .

[Ipu BBIOOpE ITyHKTa MEHIO, KOTOPBIH COOTBETCTBYET KAKOMY-JIH0O OTYETY, MOSBIISETCS JUAJIOT HACTPOUKHU oTdera. s
KaXI0T0 U3 CEMU TUIIOB OTYETOB OH BBITJISLAUT MO-cBoeMy. PaccMoTpuM TunuuHelii quanor Arrow Report .



PackpeiBatommniicst cincok Standart Reports mo3Bosser BEIOpaTh OMH U3 CTaHAAPTHBHIX 0T4eTOB. CTaHIAPTHBIA OTYET - 3TO
3arlOMHHAaeMasi KOMOMHALMS [IepeKIToyaTesiel, GprakkoB U JPyrux JIEMEHTOB yIpaBiieHHs auaiora. [ljis co3panus
COOCTBEHHOTO CTAHJIApPTHOT'O OTYETa HEOOXOANMO 3a1aTh OIIMU OTYETa, BBECTH UMsI OTUETA B I10JIE CIIMCKa BbIOOpA 1
IeTKHYTH 0 KHOKe New. BPwin coxpanser napopmanuio o crangapTHoM otdeTe B ¢aitne BPWINRPT.INI. Bee
ompeneneHus 3Toro ¢aitia ToCTyIHb 13 10001 Monenu. EqMHCTBEHHOE OTpaHUYeHNe - CBOMCTBA, OTIpeIeIIsIeMbIe
nons3oBarenieM (User-Defined Properties). OHu COXpaHSIOTCS B BHE YKa3aTelsl U MOITOMY JTOCTYIHBI TOIBKO U3 "poaHOi"
Mojenu. CTaHAapTHBIM 0TYEeT MOXKHO M3MeHHTh (KkHonka Update) nnm ynanuts (kHonka Delete).

B npaBoM BepxHeM YIily Iuajiora HaxoAWTCs TPYINa YIpaBIIsSIONINX 3JIEMEHTOB st BeIOopa hopmara otdera. JlocTynHbI
cienyromire (opMaTsl:

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

Tab-Comma Delimited - kaxxmoe mosie meuaraercsi B cOOCTBEHHOIT KoJoHKe. KOJIOHKH pa3aesstoTes 3HaKOM Tabys iy W
3aIsITHIMU;

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

RPTwin - otuet co3naercs B popmate RPTwin - crienuanin3npoBaHHOTO TeHEPaTopa OTYETOB, KOTOPBIH BXOJHUT B MOCTABKY
BPwin.

Onmus Ordering (Ha OTY4ETE 1O CTPESIKAM OTCYTCTBYET) COPTUPYET AaHHBIC TI0 KAKOMY-JTH00 3HAUCHUIO.
Omnmus Multi-Valued Format perynupyeT BBIBOJ ITOJICH B OTYETE MIPH TPYIIITUPOBKE TAHHBIX:

Repeating Group - neranbHble JaHHBIE OOBEIUHSIOTCS B OJHO TI0JIE, MEXY 3HAYCHHSIMH BCTABISIETCS +.
Filled — ny6nupoBanue TaHHBIX JJIs1 KAXKIOTO 3aroj0BKa MPYIIIb;

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

Co3nanue oT4eToB ¢ noMoubio Report Template Builder

CoOcTBeHHBIH 11a0JI0H 0TYETa MOXKHO CO3/1aTh ¢ moMolibto auanora Report Template Builder. [Tynkt mento Tools/Reports
Builder Be3biBaet nuanor Report Templates (puc. 2.1.3). Kuonka New Ciiy»XuT AJst CO3IaHUS HOBOTO MIabI0HA, KHOTIKA
Edit - ms penaktupoBanus cymectytomiero. Crmcox Beibopa Output Type mossosnsier 3anath hopMar pe3yipraTa
BBINOJTHEHHS 0TYeTa. OTYeT MOXKET OBITh SKCIIOPTUPOBaH B TekcToBbIi (popmat, RTF m HTML. Knonka Run no3Bomnser
BBINTOJIHUTH OTYET.



Report Templates

Puc. 2.1.3. Juanoe Report Templates

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

Puc. 2.1.4. Jluanoe Report Template Builder
CMBICIT KHOTIOK TTaHeH yrpasieHust quaitora Report Template Builder mpusenen B Tadu. 2.1.1.

Huanor Report Template Builder cogep:kut nBa crivcka u maHels HHCTPYMEHTOB. B 11eBoit yacTu nuanora conepKutTcs
CITHCOK THIIOB OOBEKTOB MOJICNIH, B IPABOH - CIIMCOK CEKIIMI OTYETa H CBOWCTB OOBEKTOB, BKIFOUCHHBIX B OTYET.

Tabnuya 2.1.1. Knonku nanenu ynpagnenus ouanoza Report Template Builder (caresa 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 He0OX0AUMO BEIOPATh THIT 00hEKTa MOJIENN M MICTKHYTh 10 KHOIKE

[To ymosyaHHUIO B OTYET BKJIOYAETCS TOJILKO UMs 00beKkTa. J[Jsl BKIIIOYEHUS PYruX CBOWCTB HEOOXOAUMO C MOMOUIBIO
meHnro Edit/Properties nim cooTBeTCTBYIONIEH KHOIIKM Ha MTaHEIW HHCTPYMEHTOB BBI3BATh quajor Properties (puc. 2.1.5).
Bruagka Property Tree mo3BoJisieT BKIFOUHTE B OTYET CBOMCTBO 00BEKTA, a BKiIaaka Table -cTuib, pasmep u IBET mMpUPTa.
B 3aBHCHMOCTH OT THIIa peIaKTHPYEMOro 00bekTa quajior Properties MOXXeT UMETh JJOIOJIHUTEIbHBIE BKIIAJIKH.

!

Puc. 2.1.5. Juanoe Properties

B pe3ynbTate BITOIHEHHS OTYET IKCIOPTHPYETCs MO0 B TeKCTOBBIN (aitn popmara RTF wnu B daiin popmata HTML
(puc. 2.1.6).



t Repon

Components
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ﬁm oTesne uommm aCe W_ ‘ ”m> - .mepn commoﬁ;:

Puc. 2.1.6. Pesynomam evinonnenus omuema

Jlaboparopuas pabora 6. CTOMMOCTHOM aHAIN3.

B muanore Model Properties (Bei3biBactcst 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
3arpart (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 oTOOpakeHnsT CTOMMOCTH KaXk 0¥ paboThI B HIKHEM JICBOM YTJIy MIPSAMOYTOJIbHUKA TiepeiiauTte B Mmerto Model/Model
Properties u Bo Bkiazke Display nuanora Model Properties sxitouunte omiito ABC Data (puc. 4.9.2).

Puc. 4.9.2. Bxraoka Display ouanoza Model Properties
Jist oToOpaXkeHust YaCTOThI WK IIPOAOIDKUTEILHOCTH Pa0dOThI MepekirounTe pagiuokHonky B rpynmne 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 NPAMOY20IbHUKA 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;



WudopmanmonHas cucrema.

UDP Keyword Diclionary

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

Just UDP tuna List Heo6xoammo B moste Value 3amate cricok 3HaueHuit. s UDP - "[Ipunoxenne". BHecure 3HaueHHE
"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 cOOTBeTCTBUH ¢ Tabu. 4.10.1. s noaxmouenus k UDP kmodeBoro cioa nepeitnure K
noxro Keyword u mienkHute 1o noso Beioopa.

Tabnuya 4.10.1. Haumenosanue u ceovicmea 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

Jus HazHauennss UDP pabote cnemyeT menKHyTh 0 Hel MpaBoOif KHOIIKOW MBI U BEIOpaTh B KOHTEKCTHOM MeHio 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

ITocne Buecenus UDP tuma Command v Command List meirqox 1mo KHOIIKe

MIPUBEJET K 3aIlyCKy MPUIIOKEHHUS.

B muanore Activity Properties menkuute mo kuomnke Filter. B mosiBuBmemcs auanore Diagram object UDP filter (puc.
4.10.4) orxirounte KitoueBble cioBa "MHpopmarmonnas cucrema. lenkuute no OK. B pesynbrate B nuanore 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 oruetoB RPTwin u nosiBisiercs auanor New Report. Beibepure tun otyera Columnar (puc.
4.10.5).

Puc. 4.10.5. /luanoe New Report ABTOMaTHYeCKH co3aeTcs madnoH otueTa (puc. 4.10.6).

LATINUM APTwin - [1 youll]

Puc. 4.10.6. Lllabron omuema ¢ RPTwin
HaxxaTre Ha KHOIKY MO3BOJISIET MPOCMOTPETh 0TYeT. OTpa3uM B OTYETE CYMMapHBIH PacXo/1 JJIEKTPOIHEPTHH.

9. Beibepure B MeHto Insert/Formula Field, 3aTem nepemectute mapkep B cexiuto otaera Page Footer, 3atem menkHute
onuH pa3. [Tossnsercs quanor Formula Editor (puc. 4.10.7).



Formula Editos

Second [ TIME? ]

Sign (NUMBER? )
Sin ( NUMBER?

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

3arem menkauTe Mo OK. OTyer nokassiBaeTest B OKHE ipocMoTpa (puc. 4.10.8). B HIDKHEH yacTH CTpaHUIIBI PacIIOI0KEHO
CYMMHUpYIOIIEE TI0JIE - Pe3yIbTaT BRIYHUCICHUS PopMyIbl (Ha puc. 4.10.8 He BUOHO).

«' PLATINUM BPTwin - [Layoutl]

Puc. 4.10.8. Oxno npocmompa omuema ¢ RPTwin

JlaGoparopuas pabora 8. Pacimemienne Moaeny. ClMsHue paclielyIEHHON MOIENIN ¢ UCXOIHON MOJEIEIO.

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 ycraHoBurte onuuto Enable Merge /Overwrite Option, BHeCcHTe UMsI HOBO#t MOJIETH -
"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: JlokymeHTHpOBaTh paboTy ""Omepyska u noayuenue'’;



Viewpoint: HauanpHuk oTnena;

Definition: Monenb co3naercst Juisi HIUTIOCTpALMK BO3MOXKHOCTeH BPwin no pacuieniienuro u ciausHuio Moaeien
Scope: PaboThI 110 NONMYyYEHNIO KOMIUIEKTYIOLIUX U OTIIPaBKE TOTOBOI MPOIYKIIUH.

3.[lexoMmo3upyiTe KOHTEKCTHYIO paboty Ha 3 paboTsl (Tadm. 4.11.1).

Tabnuya 4.11.1. Jlekomnosuyus pabomsr "Omepyska u noayuenue"

Activity Name Activity Definition

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 T'paHUYHBIE CTPEJIKH, KaK MMoKa3aHo Ha puc. 4.11.1.
IIpaBuxa W Mpoleayps
Li-—-—g
KOMIUEKTYIOLLE
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 IPaHUYHbIE cTpeku (Tabi. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuynble cmpeaxku Ha dekomnozuyuu pabomwt "Omepyska u nonyyerue"

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 rpanuunblie ctpeniku (Resolve Border Arrow). Pe3ynbTar BBIIOJIHEHHUS YIIPaKHEHHsI TOKa3aH Ha PHC.
4.11.2.



ROMIBIOTE: By rasmeporan CHoTEMA NOCTREUROCY

Puc. 4.11.2. Pe3ynomam gvinonnenus ynpasxcrenus 11

1.Ilepeitaure B Mozens "JlesTenbHocTh kKomnanuu'". Ha nuarpamme AO menkHUTE IpaBOi KHOMKOM MBIIIHU 110
pabore "Omepy3ka u nonyvenue".

B konTekcTHOM MeHIo BeiOepute Merge Model. B mosBuBmemcs quanore Merge Model ycranoBute onmmto Cut/Paste
entire dictionaries u menkaure mo OK.

OO6paTute BHUMaHUE, 4TO y paboThl "Omepy3ka u noayuenue'’ uicuesna CTpENKa BbI30Ba U NMOSIBIJIACH HOBAs
JIEKOMITO3HIIS.

[NosBUIIMCH HOBBIE CTPEINIKHU C KBaApaTHBIMU ckoOkamu. TyHHenupyiite atu crpenku (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 @vinoanenus ynpajxcuenus 1

Jlaboparopuas padora 9. Co3ganre moaenu TO-BE.

Monens TO-BE co3naercs Ha ocHoBe aHanmu3a Moaenn AS-IS. AHamn3 MOXeT IPOBOAMUTHCS KaK 10 GOpPMaIbHBIM
IIpu3HaKaM (OTCYTCTBHE BBIXOJIOB MJIM YIPABIEHUH Y paboT, OTCYTCTBHE 0OpaTHBIX CBS3€H U T. J1.), TaK U IO
He(opMasIbHBIM - Ha OCHOBE 3HAHUH IPEIMETHOH 00J1acTH.

Jomyctum, B pe3ynbTaTe aHaINu3a MIPHHAMAETCS PEUICHNE PEOPTaHN30BaTh QYHKIINHU MPOMN3BOICTBA M TECTUPOBAHUSA
KOMITBIOTEPOB M OCTaBUTH QyHKIMOHATBHOCTH "IIpodarcu u mapkemune'' n ""Omepysxa u nonyuenue' noxa 6e3
HU3MEHEHHH.

[punsito pentenre copMUpOBaTh OTAEHT AU3aiHA, KOTOPBIH JT0JDKEH (POPMHUPOBATH KOHPHUTIYPALHIO KOMIILIOTEPOB,
pa3pabaTbIBaTh KOPIIOPATUBHBIE CTAHIAPTHI, I00UPATh TPUEMIIEMBIX IOCTABIINKOB, pa3padaThiBaTh HHCTPYKLUH MO
cOopke, MpoLeAypsl TECTUPOBAHUS U YCTPAHEHHS HETIOJAI0K IJIsl BCETO MPOU3BOICTBEHHOTO OTIETA.



Pabota "Céopka u mecmuposanue komnviomepog" nomkHa ObITh peopraHu3oBaHa 1 Ha3BaHa "[Ipouszsodcmeo
npoodykma". Bynyt co3nansl pabotsl "Pazpadomams konguzypauuio", "Inanuposame npouszeoocmeo’ u "Coopams
npooykm"'.

PaccmoTtpuM HOBEIE ponn niepcoHaa. J{u3aiftHep qoibkeH pa3pabaThIBaTh CUCTEMY, CTaHAAPTHI Ha TIPOIYKIIHIO,
JIOKYMEHTHPOBATh U MIepeIaBaTh CIICU(PUKAINN B OTAET MapKeTHHTa U MpoAaX. OH JTOIDKEH OTIPENeNIATh, KaKie
KOMIIOHCHTHI (ammapaTHbIe ¥ MPOrPaMMHBIC) TOJKHBI 3aKYIAaThCs 11 COOPKU KOMITBIOTEPOB, 00CCIICUNBATh
JIOKYMEHTAIIUCH U YIPABIATh MPOIeypaMu COOPKH, TECTUPOBAHUS U YCTPAHCHHUS HETIONAIOK.

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

[TmarnpoBIINK 10IHKEH 00pabaThIBATh 3aKa3bl KIMCHTOB M TEHEPHUPOBATH 3aKa3bl HA COOPKY, ITOMYIUTh KOMMEPUYECKUI
MIPOTHO3 U3 OTJeJla MapKeTHHTa U (POPMHUPOBATH TPEOOBAHNUS Ha 3aKYIKY KOMIIOHEHTOB M COOMpaTh HHPOPMALIUIO OT
MOCTaBIIHKOB.

Jucnerdep HOJDKEH COCTaBIATh PACIIMCAHUE ITPOU3BO/ICTBA HA OCHOBAHHMH 3aKa30B HA COOPKY, MMOIYyYEHHBIX B PE3YJIbTaTe
pabotel "I[Iianuposams npouzeo0cmeo”, MOMy9IaTh KOAN 3aKa30B KIIMEHTOB M OTBEYATH 32 YIIAKOBKY W KOMIUICKTAIIHIO
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 0pOopMHTH 3aka3. OopmieHre 3aKka3a HAYMHACTCS CO 3BOHKA KIMeHTa. B mpomecce
odopmireHHs 3aka3a 6aza JTaHHBIX KJIMEHTOB MOXKET IPOCMATPUBATHCS M PEIAKTUPOBATHCS. 3aKa3 JOJDKCH BKIFOYATh KaK
nHpopManuIo 0 KIMEeHTe, TaKk ¥ HHPOpMAIUIO 0 3aKka3aHHbIX MpoaykTax. OdopmiieHne 3aKka3a MoApa3yMeBaeT YTeHUE U
3anmuch MHPOPMAIMHK O TIPOYHX 3aKa3ax.

B nponecce nexommnosummu cornacHo npasmwiaMm DFD HeoOxoanMo npeoOpa3oBaTh TpaHUYHBIE CTPEIIKH BO BHYTPEHHHE,
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).

Activity Box Count

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 BHECEHHUE KITUCHTA;

BHecenue 3akaza.

4.Mcnons3ys kHONKY] Ha manuTpe HHCTPYMEHTOB, BHECUTE XPAHUITUILA

JaHHBbIX:



CHHCOK KIIMEHTOB;

CHHCOK MPOYKTOB;

Crucok 3aKa3oB.

Y ganute rpaHUYHbIE CTPENKH ¢ auarpamMmel DFD A22.

Hcnonp3ys KHONIKY

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

Co3pmaiiTe BHYTpEHHHE CCBUIKH coryiacHO puc. 4.15.2. ITpy uMeHOBaHUH CTPEIOK UCTIONb3YHTE CI0Baph.

-~ {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 onuuto Bidirectional.

9.Ha ponutensckoit auarpamme A2 tyanenupyiire (Change to Tunnel) cTpenku, moaIXOAsIIHE U HCXOISIINE 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

.]-[a6ODaTODHaH DaGOTa 11. OToﬁpameHne MOZCIN JAHHBIX B UHCTPYMCHTAJIBbHBIX CPCACTBAX INIPOCKTUPOBAHMUA.

Oto0paskenue Moaeau AaHHBIX B ERwin

2.1.1. ®du3nyeckas U Joruyeckas MoaeJb JaHHBIX



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

Pabora ¢ mporpaMMoif HauMHAETCS C CO3AaHUSA HOBOW MOJIEIH, Il KOTOPOH HY»HO yka3ath Tul U neneByio CYB/] (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 mo3BoisieT co31aBaTh JJOTHUECKYIO, (PU3UUESCKYIO MOJCTH U MOJICIIb, COBMEIIAOIIYIO JOIMYCCKHUMA U (PU3HUCCKUIT
YPOBHH.

Jlornyeckuii ypoBeHb - 3T0 a0CTPaKTHBIN B3IJISA Ha JaHHBIC, HA HEM JaHHBIE IPEJICTABIAIOTCS TaK, KaK BBITJISIAT B
pealbHOM MHpE, U MOTYT Ha3bIBaThCS TaK, KaKk OHM Ha3bIBAIOTCS B peasibHOM Mupe (Hanpumep "[locTossHHBIN KIMeHT",
"Otaen" i "3akaz").

OOBEKTHI MOJIEITH, MTPECTAaBIsIeMbIC HA JIOTHIECKOM YPOBHE, HA3BIBAIOTCS CYITHOCTSIMH U aTpuOyTamu. Jlorndeckas
MOJIEeJb IAHHBIX SIBIISIETCS] YHUBEPCAILHOM M HUKAK He CBsA3aHa ¢ KOHKpeTHOH peanusanueid CYB/I.

®dusnyeckuii ypoBeHb 3aBucuT oT KoHKpeTHOH CYB/I. B dusndeckoit Mogenu copepxurcst nHGpopManus o Bcex 00beKTax
BJI. ®usnueckast Moenb 3aBUCUT OT KOHKpeTHOU peanuzauuu CYB/]. OnHoil 1 Toi e JIOrHYecKoi MOAeau MOTyT
COOTBETCTBOBATh HECKOJILKO PA3HBIX (PU3UUECKUX MOJIEIEH.

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

[epekntouyenue Mex 1y JOTUUECKON U PU3MIECKOM MOACISIMH JaHHBIX OCYLIECTBISIETCS Yepe3 CIUCOK BbIOOpA Ha
CTaHIapTHOHN maHenu (puc.2).

Logical L]

: Physical

Pucynoxk 2.IlepexmoueHne MeXIY YPOBHIMHI

Ipumeuanue. B coznanHOi MoJIenH ¢ HACTPOHKAMU 110 YMOJYaHUIO HEKOPPEKTHO OTOOPAXKAIOTCS PYCCKHUE CUMBOJIBL.
Yro0B! yCTPaHUTB 3TOT HEAOCTATOK, HEOOXOANMO MOJAKOPPEKTUPOBATH UCTIONIB3yeMble B MOJIeIH WPpHQTHL. 17t 3TOTO0
Heobxoaumo 3aiitu B MeHIo Format -> Default Fonts & Colors, mocnenoBareabHO TPORTUCH IO BCEM BKJIAIKaM, B KAUeCTBE
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 Co3panue kareropud. /{1 ycTaHOBKH KaTETOPHAIEHON 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 - 10 CYIIHOCTH-POTUTEIIIO, 3aTEM - IO
CYITHOCTH-TIOTOMKY.

H Co3nanue CB3M "MHOTHE KO MHOTUM"

H
S Co3nanve HEUIECHTUPHUIUPYIOIEN CBSI3H

TTocie 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 MOXHO MPOCMOTPETh U OTPEJAKTUPOBATH HHPOPMAIIHIO O CO3JaHHBIX aTpHOYTax, CO3/aTh HOBBIE.
31ech ke 3a1aeTcsd NepBUYHBIN KiTtod. J[J1s co3ganns HOBOro aTpuOyTa ciieayeT HaxaTb KHOonKy New. B mosBuBmemMcst okHe
MOHO BbIOpats Tum atpubyta (BLOB, mata/Bpemst, umcio, cTpoka), 3aaath nMs atpubyta (Attribute Name) u umst cronbua
(Column Name), koTOpBIil OyeT COOTBETCTBOBATH aTPHOYTY Ha (pU3HUECKOM 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 CyIHOCTEN CO3AaI0TCS CBSI3M Mexay HUMH. [Ipu co3nanun uaeHTHdUIMpYIOIIEei CBA3U aTpUOyThI,

COCTABJIAIONINE TIEPBUYHBINA KIIFOY CYLIHOCTU-POIUTEINS], MUTPUPYIOT B COCTAB [IEPBUYHOIO KIIFOYA CYIIHOCTH-IIOTOMKA, [IPH
CO3JJaHUM HEUICHTUDUIHUPYIOIIEH CBS3H - IIPOCTO B COCTAB aTPUOYTOB CYIIHOCTH-IOTOMKA. 3a1aTh CBOUCTBA CBS3H I
MIOMEHSTE €€ THIT MOYKHO JBaK/IBI IEJIKHYB TI0 HEl MM BHIOpAB B KOHTEKCTHOM MeHro myHKT Relationship Properties (puc.

6). 31ech Bo BKIaake General MOKHO 3a1aTh UM CBSI3M (B HANIPABICHHH POIAUTENE-TIOTOMOK M TIOTOMOK-POIHTEND),
MOIIHOCTh CBSI3H (HOJIb, OJJMH WK OoJibIIe; oauH U Oosbiie (P); HOMb wink oauH (Z); TOYHO (KOHKPETHOE YHCIIO) ),
MTOMEHSTh TUII CBs13U. Bo Bkiaake 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 6.0OxHO 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 mepexIroYeHu ¢ JIOTHIECKOTO YPOBHS Ha (PM3MUECKUI aBTOMAaTHYECKH OyIeT co3MaHa Gpu3mdeckas cxema 06a3bl
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.ABToMaTnuecku co3nanHas usnydeckas cxema b/l

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

ITo roroBoii pu3myecKol 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 mis nenesoid CYBI

3/1ech MOXKHO YKa3aTh, KAKUE UMEHHO CKPHIITHI CJEAYET T€HEPUPOBaTh, IPEABAPUTEIBHO IPOCMOTPETh UX U
HETOCPECTBEHHO creHepupoBaTh (ipu 3roMm ERwin npousseneT nmoakiouenue k mneneoit CYB/] u B aBTOMaTHYECKOM
pexume BBITOIHUT Bce SQL-CKpHUITEI).

JlaGopaTopHas pabora 14. PazpaboTka guarpaMMbl BADHAHTOB MCIIOIL30BAHMS M PEAAKTUPOBAHUE CBONWCTB €€ DIIEMEHTOB.

OcobeHHOCTH pa3pabOTKU IUarpaMM BapuaHTOB UCIIONb30BaHus B cpene IBM Rational Rose 2003

Pabota Hag mozensto B cpene IBM Rational Rose HaunHaeTcs ¢ o01ero aHaign3a mpooOsieMbl U IOCTPOCHUS Ouacpammbl
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(Urypanuu. Mactep THIIOBBIX IPOEKTOB MoCTyeH u3 Menio File>New (@aiin>HoBbIi) win npu nepBOHAYATBHOM
3arpyske nporpammsl IBM Rational Rose 2003. B ciryuae pa3paGoTkn mpoeKTa, st KOTOPOro He W3BECTHA MM He BIOpaHa
TEXHOJIOTHS €r0 pean3alliH, CIeAyeT OTKa3aThCsl OT MacTepa, B pe3yJIbTaTe Yero MosBUTCS pabouul unmepgetic
npoepammur IBM Rational Rose 2003 ¢ 4ncThIM OKHOM aKTUBHOM Ouazpammbl Kiacco M IMEHeM npoekTa untitled mo
YMOJTYaHUIO.

B kauecTBe npoekTa ganee OyJeT paccMaTpUBaThCs MOJIENb CUCTEMBI yIpaBlieHHs1 0aHKOMaToM. JJOCTOMHCTBOM 3TOTrO
MIPOEKTa SBJSIETCS TO, YTO OH HE TPEOYET CIIEIMAIILHOTO OIMCAHUS npeOMemHoll 061acmu, NOCKOJIBKY IPeAroaraet
WHTYMTHUBHOE 3HAKOMCTBO YHTaTeNei ¢ 0COOEHHOCTMH (DyHKIMOHUPOBaHus Oankomara. [Ipu aTom paspadarbiBaemas
MO/IeJIb CUCTEMBI YIIPABJICHHUsSI 0AHKOMATOM HCIIOJIb3YETCsI B KAUeCTBE CKBO3HOI'O ITPUMEpPa, B paMKax KOTOPOTrO
WLTIOCTPUPYIOTCS 0COOEHHOCTH pa3paboTKH pa3ndaHbIX auarpamm s3eika UML B cpene IBM Rational Rose 2003. s
N3MEHEHHs] IMEHH NIPOEKTa, IPE/UI0KEHHOTO IIPOrpaMMOi 110 YMOJTYaHHIO, CJIeyeT COXPaHUTh MOJIEIb BO BHELIHEM (aiiie
Ha JMcKe, HarpuMmep, o nmeneM ATMmodel.mdl.



B stoMm CJIy4a€ UBMCHUTCH UM B CTPOKC 3arojIOBKa U UMs IMPOCKTA B UCPAPXUICCKOM MPEACTABIICHUU MOJCIIA B 6pay3epe
IMPOCKTa.

Kak u npyrue nporpammsl, IBM Rational Rose mo3Bossier HacTpanBaTh II100aIbHEIC TApaMETPBI CPEIBI, TAKHE KaK BEIOOD
mpudTOB M LBETa IS IPEACTABICHUS PA3IMYHbIX 3JIeMEeHTOB Mozenan. Hactpoiika mpugToB, nBeTa TMHUN 1 TpaduuecKux
3IIEMEHTOB MPOU3BOJIUTCS Yepe3 ONMepanuio riIaBHoro mexnio: Tools>Options (MuctpymenTtsr>TlapameTpsl). XapakTepHOH
0COOCHHOCTBIO CPEJIbI SIBJISETCS BO3MOKHOCTh pabOThI C CUMBOJIAMH KUPHILTUIEL. OTHAKO CIeTyeT 3aMEeTUTh, YTO TPH
crenu(pUKaIIK JIEMEHTOB MOJIEIH C MOCIEAYIOIIEH ITreHepannei TeKcTa MpOorpaMMHOTO KO CIIEyeT 3aliChIBaTh NMEHA
CBOHCTBA KJIACCOB, accoyuayuii, arpuoyToB, onepanuii 1 KOMIOHEHTOB CHMBOJIAMH TOTO SI3bIKa, KOTOPBIH MOAICPKUBACTCS
COOTBETCTBYIOIINM S3bIKOM ITPOrPaMMHUPOBAHHSI.

Juist pa3paboTku duaspammul éapuanmos ucnoavzosanus monenn B cpeae |BM Rational Rose 2003 meodxoammo
aKTUBH3HPOBATH COOTBETCTBYIOLIYIO IHArpaMMy B OKHE JHArpaMMBbl. DTO MOXHO CHEJIaTh CIEAYIOIINMHI CIOCO0aMu:

° 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).

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

CIelMaNIbHAS naHeb UHCIMPYMEHMOo8, COJIeprKalllas KHOIIKY ¢ H300paxeHneM IpadIuecKux IeMEHTOB, HEOOXOJUMBIX JUIL
Pa3paboOTKU Juazpammvl 6apuanmos uchob3oganus. HasHaueHue oTaeIbHBIX KHOIIOK JaHHOU MaHEeNIH MOXHO Y3HATh
TaKKe M3 BCIUIBIBAIOIIUX ITO/ICKA30K, KOTOPHIC MOSABIIAIOTCS, €CIN TIOABECTH M 33/I€PXKaTh HA HEKOTOPOE

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

Tabmuua 3.1. HazHaueHue KHOIOK CIeHaIbHON MTaHeT HHCTPYMEHTOB JUIsl AUarpaMMbl BADHAHTOB HUCIIOJIb30BaHHUS

I'paduueckoe BcenubiBaromas
Ha3znayenne KHONKH
u300paxenue NMOJCKa3Ka
[ Selection Tool IMpeBpariaer u306pakeHne Kypcopa B GOpMy CTPEITKH st
MOCJIEAYIONIETO BBIACICHUsS DIEMEHTOB Ha [HarpaMMe
AR Text Box JloGapnsieT Ha quarpaMmy TEKCTOBYIO 00J1acTh
= 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 Jlo6aBiseT Ha quarpaMMy BapuaHT MCHOJIb30BaHUS
2 Actor JloGaBnsieT Ha quarpaMMy akTepa
r Unidirectional Association JTo6aBisieT Ha AHArpaMMy HANPABIEHHYIO ACCOYUAYUIO
E Dependency or Instantiates JTo6asisieT Ha AMArPaMMy OTHOIIEHHE 3aBUCHMOCTH
4 Generalization JlobaBisieT Ha TUarpaMMy OTHOIIEHHE 0000IeH s

Ha crienmanbsHOM MaHe u HHCTPYMEHTOB 0 YMOJTYaHHUIO TIPUCYTCTBYET TOJBKO YaCTh KHOTIOK C MUKTOIPaMMaMH
3JIEMEHTOB, KOTOPBIE MOI'YT OBITH UCIIOJIb30BAHBI IS [IOCTPOEHUs UarpaMMbl. JI0GaBUTL KHOIIKK € TMKTOrPaMMaMu
APYrux rpaduyecKux 3J€MEHTOB, HAIIPUMED, TAKUX KaK Ousnec-eapuanm ucnonvsosanus (bUSiness use case), ousnec-
axmep (business actor), corpyanuk (business WOrker), iy yaauTh HEHYXKHbIE KHOIIKM MOYHO C IOMOIIBIO HACTPOUKH
CIIEIMATBHON TTAHEIN HHCTPYMEHTOB.



OTKpBITh 0Ua02080€ OKHO HACTPOIKHU CIICHUATBHBIX TAHEICH HHCTPYMEHTOB Ui nuarpamum B cpeae |IBM Rational Rose
2003 MOXHO € OMOILBIO onepayuu TaBHOro merto: Tools>Options (MuctpymenTsr>IlapaMeTpsr), pacKpbiB

Bkiaaky Toolbars (ITanenun HHCTPYMEHTOB) U HAXKaB COOTBETCTBYIONLYIO KHONKY (Hanpumep, Use Case diagram ) B
rpynme omuii Customize Toolbars (Hactpoiika naneneil HHCTpyMEHTOB). DTO OKHO HACTPONKH TaK)K€ 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 HACTPOMKYU CIELUAIBLHON MTAHEIU HUHCTPYMEHTOB [UIsl JUarpaMMbl BADUAHTOB HUCIIOJIb30BAHUS

st no6aBieHUs] HEOOXOAMMBIX KHOIIOK Ha MaHeJNb CJIEIyeT BBIICIUTh UX B JIEBOM OKHE CO CIIMCKOM ITMKTOIpPaMM
rpadUIecKuX 3JEMEHTOB, ITOCIIE Yero HAXKaTh KHOIIKY /l06aBHTH B IICHTPE IUAIOTOBOTO OKHA. [IJIsl ylaJleHHsI HEHYKHBIX
KHOIIOK C NaHeJI HHCTPYMEHTOB CIIEAYET BBIIEINTh UX B TPABOM OKHE CO CIIMCKOM ITHKTOIpaMM Ipad)UuecKux dJIEMEHTOB,
IIOCIIE YeTO HaXKaTh KHONKY ¥YJAJUTh B IIEHTPE JUAIOrOBOTO OKHA. J[JId BOCCTaHOBIICHUS Ha0opa MUKTOIPaMM IO
YMOJIYaHHIO MOXHO Ha)kaTb KHOIIKY COpoc. Ilocne HacTpoliku crieuallbHOM MaHEeIu HHCTPYMEHTOB COOTBETCTBYIOIIEE
OKHO CIIEAYET 3aKpPBITh HAKATHEM HA KHONKY 3aKPbITh.

JlobapnieHre akTepa Ha AUarpaMMy BapUaHTOB HCIIOJIL30BAHUS U PEIAKTUPOBAHHUE €r0 CBOMCTB

Jlnist noGaBiIeHuUs akTepa Ha JUarpaMMy 6apuaHma UCnoib3068anus HY)KHO C IOMOIIBIO JIEBOM KHOIKY MBIIIH HAXKaTh
KHOIIKY C H300pa)KeHUEeM MUKTOIPAMMbI aKTepa Ha CIEIHATbHON MaHEeIH HHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIKY MBIIIH
U IIEJKHYTh JICBOH KHOIKOM MBIIITH HA CBOOOTHOM MecTe pabouero jucra quarpaMMbl. Ha quarpamme mosiBUTCS
n300pakeHNe aKTepa ¢ MapKepaMu H3MEHEHHUS €r0 FTeOMETPHUUCCKUX Pa3MEPOB U MPEJIOKEHHBIM IIPOrPaMMOil HMEHEM T10
ymoraanuio NewClass. Jliist pazpabarsiBaeMoii Mojienu 6aHKOMAaTa MpeAIoRKEeHHOE IPOrpaMMOoil 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|
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For Help, pross F1 Deloul Language: Anabiis [ [

Puc. 3.2. /IlnarpaMmma BapHaHTOB HCIIOIB30BAaHUS IOCTIE T00ABICHUS Ha HEE aKTepa

UYroOBI M3MEHHUTH PACHOIOKEHNE H300pakeHUs rpa) MIECKOT0 3JIEMEHTa MOJIENH, CIeIyeT MIETIKOM JIEBOH KHOIKH MBIIIN
BBIJICJIUTH €T0 B pabovell 00JIaCTH qUarpaMMBbl, U, HE OTITyCKasl JICBOI KHOIIKH, IEPEMECTUTh B HYKHOE MeCmo IUarpaMMBbl.
[Ipu 3TOM BBIAETICHHBINA 3JIEMEHT BU3yaJbHO OTIIMIASTCS OT OCTAIBHBIX HAJMYHEM MapKepOB U3MEHECHHUS €ro



rEOMETPUUECKUX pasMepoB B (popMe HEOONBINUX YEPHBIX KBAAPATOB. boljiee TOUHOE MEpeMEICHUE STIEMEHTA 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 €ro B paboueii obmactu quarpaMmel. /lanee He0OXOIUMO MOJBECTH YKA3AmMelb MBIIIH K HY>)KHOMY
MapKepy T€OMETPHUECKHX Pa3MEPOB IEMEHTA U HaXKaTh JIEBYIO KHOIIKY MBIIIH. B pe3ynpraTe 3THX neficTBUI HOSBUTCS
ITYHKTHPHBIA NPAMOY201bHUK, N300paXKAIOIIUI I'PaHUIIBI BEIOPaHHOTO TeoMeTpryecKoro sneMenTa. [locne gero, He
OTIIycKasl IEBOM KHOIKU MBIIIH, CIeyeT AUaroHaJIbHO H3MEHUTh pa3Mephl 3TOr0 NPSMOYTOJIbHIKA HyKHBIM 00pa3oM (puc.

3.3).

+ Rational Rose - ATMmodel.mdl - [Use Case Diagram: Use Case View 2 3H =10 x|
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Puc. 3.3. /lnarpaMMa BapraHTOB HCIIOJIB30BAHHS IIPH N3MEHEHUHN TPa)UUECKUX Pa3MEpOB aKTepa

VM pa3sMeIeHHOTO Ha IMarpaMMy dJIeMEeHTa pa3paboTynK MOXKET U3MEHHTH JIN00 cpasy mocie 1o0aBiIeH:s 3JIeMEeHTa Ha
JMarpaMmy, 1100 B X0ie Toclielytonieid padoTel HaJ| mpoekToM. [[is iroboro rpaduueckoro sjgeMeHTa MOJIEIH MO IIETYKY
NPaBOil KHOIKOW MBILIN Ha BEIOPAHHOM 3JIEMEHTE BBI3BIBACTCS KOHTEKCTHOE MEHIO TAHHOTO 3JIEMEHTa, CPell OTlepaLiii
kotoporo umeercs nyukm Open Specification (OtkpeiTh cienuukanuio). B aToM ciyyae nossisercs

JIOTIOJTHUTENBHOE OUAI02060€ OKHO CO CIIEIMANbHBIMH BKJIJIKaAMH, B TIOJIS1 BBOAA KOTOPBIX MOYKHO 3aHECTH BCIO
nHpopmanuio o 1aHHOMY 31eMeHTy. [ns nobasnennoro akrepa 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. lnanoroBoe okHO cnenudukaiu cBoiicTB akrepa Kiiment bankomara

Cienyet OTMETHUTD, YTO OTKPBITh OUAI02080€ OKHO CIIELM(UKAIINN CBOWCTB J000T0 3JIEMEHTa MOJIEITH MOXKHO TaKKe
JIBOMHBIM ILIEJTYKOM JIEBOM KHOITKOW MBIIIH Ha rpau4ecKoM M300paskeHNH 3TOTO JJIEMEHTA Ha Auarpamme. 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 HazHaueHue B Moaenu. C 3TOH Hebio cleryeT N3MEHUTh
ero cmepeomun U J0OaBUTH TEKCT AOKyMeHTauuu. [ U3MEHEHUs cmepeomuna BO BIOKEHHOM clucke Stereotype HykHO



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

cekuuro Documentation cnenyer Beectu Teket: "Jlro6oe u3ndecKkoe U0, MONb3yoLIeecs yeayramu 6ankoMara' u
Haxatb kKHOTKY Apply (ITpumennts) win OK. [Tocne u3MeHeHus TaHHbBIX cBOMCTB akTepa Kiinent bankoMara oKHO
crenn(UKAIuN CBOMCTB OyAeT BRITIISAACTH CIEAYIOMNM 00pa3zoMm (puc. 3.5).

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

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

— Export Control

i Public € Protected o Private © |Implementation

D ocurmentation:

NuoBoe PHSHHY4ECKOE AHMULO, MONESYHOLWSECH Yoayr Sk - I
SaHKOMMaTa

Cancel I Al I Broveze= vI Help I

Puc. 3.5. /InanoroBoe okHO crelu(pHKAIMK CBOMCTB ITOCIIE U3MEHEHHS CTEPEOTHIIA U T00aBJICHHSI TEKCTA JOKYMEHTAIUU
s akrepa Kiuent bankomara

JlobaBnieHre U pelaKTUPOBAHKHE BAPUAHTA UCIIOIb30BAHUS

Juis moGaBIeHUS 8apuanma UCnoab3068akus Ha THArpaMMy HYXKHO C IIOMOIIBIO JIGBOI KHOIIKH MBIIIN Ha)KaTh KHOTIKY C
n300pakeHUEM 8apuanma UCnOIb306aHUs Ha CIICITHATIBHOMN aHeIn HHCTPYMEHTOB, OTITYCTHUTD JIEBYIO KHOIIKY MBIIIH U
HIEJKHYTh JIEBOW KHOMKOM MBIIIK Ha CBOOOTHOM MecTe quarpamMmMbl. Ha muarpaMme mosiBUTCS U300paXKeHHUE 6apuaHma
UCNOIb308aHUs C MAPKEPAMH U3MEHEHUS €0 TEOMETPHUYECKUX Pa3MEPOB H MPEI0KEHHBIM IPOrpaMMON IMEHEM I10
ymomuanuio NewUseCase. [l pa3pabaTsiBaeMoi MOJeNH OaHKOMATa MPEI0KEHHOE TIPOTPaMMON UMSI 8apuarnma
uUCnonvb306aHus cieayer n3MeHnTh Ha CHATHE HAJTMYHBIX MO0 KPeIUTHON KapTouke (puc. 3.6).

% Rational Rose - ATMmodel.mdl - [Use Case Elagram:
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Dl s Language: dnals:

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

J1s1 yTOUHEHUs CBOWCTB JAHHOTO 8apUANMA UCNOAb308AHUs CIIEAYET OTKPBITh 0UAN02080€ OKHO CTICHU(UKAIINN €TI0
CBOICTB, HalIpUMeEp, C IOMOIIBIO JIBOMHOTO LIEUKA JICBOM KHOMKOM MBIIIN HAa N300payKEHUH STOTO HJIEMEHTA Ha
nuarpamme. J{ist UBMEHEHHs cmepeomuna BO BIIOKESHHOM ciiicke Stereotype HyxHO BbiOpaTh cTpoky Business Use Case.
Jlnst noGaBiIeHust TeKCTa JOKyMEHTaliK B cexiio Documentation crnenyer BBectu TekcT: "OCHOBHOM 6apuanm
ucnonv3oeanus 1Uis pazpabdbateiBaeMoil Moaesn 6ankomara" u Haxats kHonky Apply (Tlpumennts) nnn OK. Tlocie

U3MEHEHHMS JIAHHBIX CBOWCTB 6APUAHMA UCNOIb308AHUsL OKHO CHICIU(HUKAIMK €r0 CBOMCTB OYy/IeT BBITIISIACTh CIEIYIOIINM
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. lnanoroBoe okHO crienn(puKaIlui CBONCTB BApUAHTA UCTIONb30BaHKs CHITHE HATMYHBIX 10 KPEJAUTHOM KapTOYKe
JlobaBieHMe acCOMALNN

st no6aBiIeHus accoyuayuy MeXAy aKTEpOM U BAPHAHTOM HCIIOJIb30BaHUS HA AUArpaMMy HY)KHO C TIOMOIIBIO JIEBOI
KHOIIKM MBIIIH HAXKATh Ha CIICIHANTBHON MaHeI HHCTPYMEHTOB KHOIIKY C H300paXeHHEeM MUKTOrPaMMBbI

HaTpaBJIeHHON accoyuayuu, OTIYCTUTD JIEBYIO KHOIIKY MBIIIH, IIEIKHYTh JIEBOH KHOTIKOM MBIIIN HAa H300paXXeHUHU aKTepa
Ha JMarpaMMe U OTIIyCTUTb €€ Ha U300paKeHUN 8apUaHma ucnoib3osanusi. 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 MCTIOB30BAHMS ITOCIIE TOOABICHHS Ha HEe HAMPaBICHHON acCOIMAITUN

IIpr HEOOXOIUMOCTH MOKHO CAEATh HAMPABICHHYIO dccoyuayuro HEHANPABICHHOM, I 9ero CIIeIyeT BOCIOIb30BaThCS
JTUAJIOTOBBIM OKHOM CBOMCTB accoyuayuu. OTKPBITh 3TO OKHO MOHO, HAPUMED, JBOWHBIM IIETYKOM Ha H300paKEHUU
JMHWHN dccoyuayuy Ha uarpaMme, mociie 4ero yopars otMeTky ctpoku Beibopa Navigable (Hasueayus) va Bkinanke Role
A Detail (IetanbHble CBOWCTBA KOHIIEBON TOUKH accoyuayuu A).

JloGaBrieHre OTHONICHHUS 3aBUCUMOCTH 1 PEAaKTHPOBAHHUE €r0 CBOHCTB

Jlist moOaBNeHUsT OTHOIIEHUS 3aBUCUMOCTH MEX/Ty IBYMsI BApUAHTAMHM HCIIOJL30BaHMUs HA UAarpaMMy HEOOXOIUMO
MPEIBAPUTEIFHO PACCMOTPEHHBIM BBIIIE CIIOCOOOM JTI00aBUTh BTOPO 6apuanm ucnoavsosanus ¢ nMeHeM [Iposepka [TMH-
koxa. [Tociie 3Toro ¢ IOMONIBIO JICBOW KHOITKH MBIIIH HAXKaTh KHOTIKY C H300pakKeHUEM IMMUKTOTPaMMBbI 3aBUCIMOCTH Ha
CIIeIMAIbHON TTaHeIT! HHCTPYMEHTOB, OTITYCTUTH JIEBYIO KHOIKY MBIIIH, IEIKHYTh JICBOH KHOITKOW MBIIIN Ha
n300pakeHNn sapuanma ucnonvsosanus CHATHE HATMIHBIX 10 KPEIUTHOHN KapTOUKE U OTITYCTUTH €€ Ha

u3o0pakeHnu sapuanma ucnoavsosanus [Iposepka [IMH-koxa. B pe3ynbpTare 3TUX NSHCTBUI HA IUArpaMME TOSIBUTCS
n300pakeHHEe OTHOLIEHHUS 3aBUCUMOCTH, KOTOPOE COEIMHSIET J1Ba BEIOPAHHBIX 8ApUAHMA UCHOIb308ANUSL.

TTockonbky sapuanm ucnoavzosanus Ilposepka [TMH-kona BRITONHAETCS BCETAA, IS JOOABICHHOTO OTHOIIECHUS
3aBUCHMOCTH JIOTOJIHUTENILHO CIEAYEeT yKa3aTh TEKCTOBbIN cmepeomun <<include>>. BbIMOIHUTEL 3TO MOXKHO yXKe
M3BECTHBIM CIIOCOOOM C TIOMOIIBIO TUATIOTOBOTO OKHA CIIeHU(UKAIIIMHA CBOWCTB 3TOT0 OTHOIICHUS U BRIOOpa
HY>KHOTO cmepeomuna U3 MPeasaraéMoro Crmcka.



Tocre 3aanus It JaHHOTO OTHOWICHUS 3a6ucumocmu cmepeomuna <<include>> tekct 3Toro cmepeomuna B yrioBbIx
CKOOKax MOSIBUTCS PSIOM C H300paKEHUEM ITyHKTUPHOM JTMHUAN 3aBUCHMOCTH, CBSI3BIBAIOIICH COOTBETCTBYOIUC BAPHAHTHI
ucnonb3oBanus (puc. 3.9). C uenslo Jydiiel BU3yaau3aliy JHarpaMMbl TEKCTOBYIO 00JIACTh cmepeomund MOXKHO
MIEPEMECTUTH B HY)KHOE Mecmo AAATrPaMMBbl. BEITTIOTHUTE 3TO MOYHO C IMTOMOIIBIO OOIIEro crioco6a nepeMenieHAs
rpadUIecKuX IEMEHTOB MOJIEIH, KOTOPBIA OBUT PACCMOTPEH paHee B ATOH JISKITNH IPUMEHHTEIBHO K akTepy KimeHnT
bankomara.
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Puc. 3.9. /Ilnarpamma BapraHTOB UCIIONIB30BAHMS MTOCHIE JOOABICHHS Ha HEE OTHOIIEHUS 3aBUCUMOCTH

AHaorn4HEIM 00pa30M MOTYT OBIThH TOOABJIEHBI Ha JUAarpaMMy BapHaHTOB MCIIOJIE30BAaHHS OTHOIICHHS 3aBUCHMOCTH 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
3TOTO HEOOXOANMO BBIICIUTD TOT BAPUAHIN UCNOIb306AHUS B Opay3epe MTPOEKTa U BHIIOIHUTD ONEPaNNIo

KoHTeKcTHOE merto: New>File (HoBwlit>®@aiin). B pesynpraTe 3TOr0 OyIeT BHI3BAHO CTAHAAPTHOE OKHO OTKPHITHS (ailiia, B
KOTOPOM HE00XOJIMMO 331aTh UM ITPEABAPUTEIILHO CO3IaHHOTO C MTOMOIIBIO O(hPMCHOM MPOrpaMMBI

MS Word no6asisiemoro daiina. [Tocie HaxkaTust KHONKA OTKPBITH MUKTOrPaMMa T00aBICHHOTO (haiiia MoSBUTCS B
Opaysepe MPOeKTa HHXKE COOTBETCTBYIOIIETO 8apuanma Uchoib308anus. B mocnemayomeM MO>KHO BEPHYThCS K
pelaKTHPOBaHUIO 3TOTo (haiiyia crieHapus, BBIIOIHUB 060UHOU WeayoK Ha 3TON uKTorpamme. I1pu aToM ¢hailn cuenapus
OyJeT OTKPBIT B COOTBETCTBYIOIIEM IIPHIIOKEHHUH - 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, 1i1s KoToporo BeIOpath ctepeotul Service ( Cepsuc ), 03HaYaIOMINI, 4TO
0GaHKOMAT UCIIOIb3YeT HEKOTOPbIe yeiyru baHka B kauecTBe cepgucad.

2. Ho6aButs sapuanm ucnoavsosanus IloaydeHne crpaBKy O COCTOSHUM CUYETA, ISt KOTOPOTO

BBIOpath cmepeomun Business Use Case ( Busnec-eapuanm ucnonv3o06anus ).

3. Job6aButh gapuanm ucnoavb3osanuss bIOKMpoBaHUE KPEAUTHON KapTOUYKH.

4, Jlo6aBUTH HaNpaBICHHYIO accoyuayuio ot busnec-akmepa Knnenr bankomara k sapuanmy

ucnonvzoearus IorydeHre CpaBKU O COCTOSHHUH CUETA.

5. Jlo6aBHTE HANIPABICHHYIO accoyuayuto OT 8apuanma ucnoab3osanus CHATHEC HATMIHBIX 10 KPETUTHOM
KapTouKe K cepsucy baHk.

6. Jlo6aBHTE HANIPABICHHYIO accoyuayuio 0T 8apuanma ucnoab3osanus I1omydeHne cripaBKi O COCTOSHUH
cuera K cepsucy baHk.

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

8. Jl06aBHTh OTHOIICHUE 3aBUCHMOCTH CO CTEPEOTHIIOM <<extend>>, HampaBJIEHHOE OT apUAHMA
ucnonvsoeanusi bnokupoBaHue KpeIuTHOU KapTOUKU K eapuanmy ucnonvzosanus llposepka [TMH-kona.

BrINOIHUTE 3TH IEHCTBUS NpEAIaracTcs YUTATEISIM CaMOCTOSTENbHO. [Ipy 3TOM omHoweH e 3aBUCUMOCTH CO
cTepeoTnnoM <<extend>> Ha JaHHOW JuarpamMMe O3Hauaer cienyouee. Bapuanm ucnonvsosanust bnokuposanue
KpPEIUTHON KapTOYKU OyIET BBIIOIHATHCS TOJLKO B TOM ClIydae, eciid B pe3ynbrare npoepku [IMH-kona 6yner
YCTaHOBJICHO, YTO COOTBETCTBYIOIIAsl KPSTUTHASL KAPTOUKA YTPAYCHA €€ BIIAJICIBLIEM U MPU3HAHA HEJACHCTBUTEIBHOM.
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 BApUAHTOB HUCIIOJIB30BaHUS ABJISACTCS BBICOKOYPOBHEBBIM KOHICIITYAJIbHBIM PCACTABJICHUCM
MOA€CIH, TO3TOMY OHA HE JOJIKHA COACPIKATH CIIUIIKOM MHOI'O 8apuUaAHmoe6 UCNO1b306AHUA U AKTEPOB. B MOCICAYIOIIEM
TIOCTPOCHHAs ()uaepafwua MOYET OBITh U3MEHEHA IOCPEACTBOM JZ[OGaBJ'IeHI/IH HOBBIX 3JIECMEHTOB, TAKHUX KaK BapUAHTHI
HCIOJIb30BaHUA U aKTCPbI, UJIN UX YAAJICHHUA.

Jlnst ynanenus i000ro rpagiyeckoro 3JeMeHTa ¢ AHarpaMMbl €ro CIeAyeT BBIAEIUTh Ha JUarpaMMe W HaXKaTh

knaBuiny Delete Ha knaBuarype. [Ipu 5TOM BBIJCICHHBINH JIEMEHT OyAET yAaJeH C aKTHBHOMN TUarpaMMbl, HO HE U3 MOJICIIH.
Jlust yianeHus 3JeMeHTa He TOJIBKO U3 JIMarpaMMbl, HO U U3 MOJIENHU MPOSKTa HEOOX0IUMO BBIICITUTD YIAISIEMBIH SJIEMEHT
Ha JarpaMMe U BOCIIOJIb30BaThes omeparuei rmasuoro mento Edit>Delete from Model (Penaktuposanue>Y qanuth us3
Mojenn). st 3To#t ke HeH CIyKUT KOMOUHANus KiaBui OicTporo gocryma: 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 JOITyCTUMBIM, TO B OOJNBIIMHCTBE cirydaeB npozpamma |BM Rational Rose 2003 coobmut 00 3TOM
pa3paboTYHKy, U COOTBETCTBYIOLIAS IUHUA 8431 He OyeT NoOaBIeHa Ha IUarpaMMy.

[ocne okoHYaHMs ceaHca pabOThI HaJl POSKTOM BBIIOIHEHHYIO paboTy HEOOXOJMMO COXPaHUTH B (aiiie npoekra ¢
pacuipenuem ".MDL". Dto MoxHO caenats yepes menio File>Save (@ain>Coxpanuts) unu File>Save

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

JIaboparopHas pa6ora 15. PazpaGoTka auarpaMMBbl KJIIACCOB M PETAKTUPOBAHUE UX CBOWCTB

OcobeHHocTH pa3paboTKy quarpamMM kinaccoB B cpezie IBM Rational Rose 2003

Jluazpamma knaccos SIBIAETCS OCHOBHBIM JIOTHYSCKUM MPEICTABICHHEM MOJCIH U COACPIKUT IECTAIBHYI0 HHPOPMAITHIO O
BHYTPEHHEM YCTPOMCTBE 0OBEKTHO-OPHUEHTUPOBAHHOM MIPOTPAMMHOM CHCTEMBI MIIH, HCIIOIB3YsI COBPEMEHHYIO
TEPMHHOJIOTHIO, 00 apXUTEKTYPE MPOrPaMMHOM CUCTEMBI. AKTUBH3HPOBATH pab0ovee OKHO TUArPAMMBI KIdCCO8 MOXKHO
HECKOJBKUMHU CIIOCOOAMHU:

° OKHO JJHarpaMMbl KIdCCO8 TIOSIBISIETCS 110 YMOJTYaHHIO B paboueM OKHE JUarpaMMbl [OCIIE CO3/IaHHsT HOBOTO
MPOEKTA;
° LIENKHYTh Ha KHOMKE C M300pa)XCHUEM JIMArpaMMBbl KIACCO8 HA CIAHOAPMHOU NAHEU UHCIMPYMEHMOE;



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

° BBIMOJHUTH OTMEPAIHIO TJIaBHOrO MeHi0: Browse>Class Diagram (O63op>/Iuarpamma xiaccos ).

IIpu 3TOM NOSIBISIETCSI HOBOE OKHO C YHCTBIM padoyuM ucmom AAArPaMMBbl K1acco6 U CTIelIMalbHAs NAHeb
UHCIMPYMEHmMO8, COIEPKaIIasi KHOTKH ¢ H300pakeHHeM rpadMuecKuX MPUMHTHBOB, HEOOXOANMBIX IS pa3paboTKu
JIrarpaMmsl kiaccos (tadm. 4.1). HasHaueHne OTAenbHBIX KHOIIOK MTaHEIH MOXKHO y3HATh TaKKE U3 BCIIBIBAFOLIIX
MOJCKa30K.

Tabnmma 4.1. HasHaueHne KHOIIOK CIICIHAIbHOMN IMaHeId HHCTPYMEHTOB JUIS AHarpaMMBI KJIACCOB

I'padpuueckoe BcenubiBaomas
Ha3HavyeHHne KHONKHU
u3o0paxeHue NMOJICKa3Ka
le Selection Tool IpeBpamtaet u306pakeHne Kypcopa B GOpMY CTPEITKH JJIst
HOCTICAYIOLIETO BEIJEICHHS JIEMEHTOB Ha IHarpaMmme
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 OTHOIIEHHUE 3aBUCHMOCTH
4 Generalization JobasisieT Ha qUarpaMMy OTHOIIEHHE 0000IIeH s
& Realize JoGapmsieT Ha AMarpaMMy OTHOILICHHE pealu3aluu

Ha criertmansHOM aHe M HHCTPYMEHTOB 110 YMOTYAHHIO IIPUCYTCTBYET TONBKO 9acTh MUKTOTPAaMM 3JIEMEHTOB, KOTOPHIE
MOTYT OBITh HCIIOJIb30BAHbI JJISl TIOCTPOEHUSI IMArPaMMBl Kiaccog. J]00aBUTh KHOIIKH C IIMKTOTpPaMMaMH APYTHX
rpaUIecKux JIEMEHTOB TaKUX KaK, HAllpUMep, OTHOIICHHS arperalii U KOMIIO3UINH, wabioH, Kidacc Ou3Hec-
CYITHOCTb, YAPASAAOWULL KIACC, W YIATATh HEHYKHBIE KHOITKA MOXHO C MTOMOIIBI0 HACTPOHKH CIIEIINATbHOMN ITaHEeIn
HHCTPYMEHTOB. COOTBETCTBYIOIIEE OUAI02080€ OKHO HACTPOUKHU CTIIEIHAIBHON TaHETH HHCTPYMEHTOB /IS

JMarpaMMBbl KIdCCO8 MOXKHO BBI3BATh aHAJIOTUYHO JIPYTUM HMaHEIsIM C

MOMOILBIO Onepayuu KOHTEKCTHOro mernto Customize (HacTpoiika) npu HO3MLHMOHUPOBAHUH Kypcopa Ha ClIeLUaIbHOI
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 CTICIIHAIIBHOM [aHEIH HHCTPYMEHTOB, OTITYCTUTH JIEBYIO KHOIIKY MBIIIH 1
LICJIKHYTB JICBOH KHOMKOW MBIIIK Ha CBOOOJHOM MecTe pabouero nucTa auarpaMmel. Ha muarpamme mosiBUTCS
n300paxeHue K1acca ¢ MapKkepaMi U3MEHEHHS er0 FeOMETPUYCCKHUX Pa3MEPOB U MPEIOKEHHBIM CPEIOH HMEHEM I10
ymoryanmo NewClass.



IIponomxkast pa3paboTKy Mozea OaHKOMaTa B Ka4eCTBE CKBO3HOTO IIPUMEpa IIPOEKTa, ITIOCTPOUM JUIsl 3TOW MOJIEIIH
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 MOACIIN OaHKOMAaTa IocJje ,HO6aBJ'IeHI/I$I Ha HEC KJiacca TpaHSaKHI/Iﬂ bankomara

[TockonbKy pa3zpabarsiBacMasi MOZIeNIb OAaHKOMATa Ha HadaJIbHBIX 3Talax padoThl HaJl MPOEKTOM HCIIOJIB3YETCS IS aHAIN3a
o0l11eit apXUTEKTYpBI IPOEKTa U COTJIACOBAHMUS €€ C Pa3IMYHBIMU YUYaCTHHUKaMU paboueil Tpymniibl, UMEHa KIaccos, NX
aTpuOYTOB | OTepanyii [uis OONIbIIEH HAIIAHOCTH U TOHUMAHUS 331al0TCS Ha PYCCKOM SI3BIKE C poOenaMy 1
3aMUCBIBAIOTCS] CHMBOJIAMH KHPHUIUTULBL. B mocinenyomeM no Mepe BBIIOIHEHHS IPOEKTa U peaNnn3aliid MOAEIH Ha
HEKOTOPOM $I3bIKE TIPOrPaMMHUPOBAHUSL, IMEHA COOTBETCTBYIOIINX K1ACCO8, aTPUOYTOB M ONepanuii JOJKHBI OBITh
peoOpa3oBaHbl B CUMBOJIbI JIATUHHIIBL. [IpH 3TOM MMeHa 3THX 3JIeMEHTOB MOJIEJIH JI0JDKHBI OBITh 3aMucanbl 0e3 MpoOesoB.
B kOHTeKCTE yrpaBisieMol MOJIENBIO apXUTEKTYPhI IIEPBYIO MOAEIb €Ille Ha3bIBAIOT HE3aBUCHMOI1 OT MIaT(hOPMBI
peanm3aiyy, a BTOPYIO - 3aBUCHMOM OT IUTAT(GOPMBI peaTi3aiim.

Just knacca Tpanzakuus baHkoMara MOXXHO YTOUHUTB €0 Ha3HAUEHHE B MOJICIIH C TOMOIIBIO YKa3aHHsl CTEPEOTHUIIa 1
MOSICHUTEJILHOTO TekcTa B popme noxkymenTanuu. C 3TOU I[eIbI0 JBOHHBIM [ISTYKOM JICBOW KHOITKOW MBIIIH HA
M300pakeHIH ATOTO Kiacca Ha AUarpaMMe WK B Opay3epe MPoeKTa CIeAyeT OTKPHITh 0uaio2080e OKHO CTICII(pUKAINT
CBOHCTB 3T0TO KNacca (puc. 4.2) u Ha Biajake General (O61ue) BEIOpATh U3 BIOKEHHOTO

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

Bri0op 1aHHOTO CTEpeoTHNa 03HAYAET, YTO COOTBETCTBYIOIIUH KIacc PpeAHA3HAYCH sl XpaHEHHUsT MH)OPMALIH, KOTOpast
JOJKHA COXPAHSTHCS B CHCTEME TIOCIIE YHUUTOXKEHHUSI 00BbEKTOB IAHHOTO Kiaacca. Jlanee B CEKIMI0 TOKYMEHTalu!
JAHHOTO K1ACCa MOKHO BBECTH MOSCHSIOMINH TeKCT: "Mcnonb3yercst i cCOXpaHEHUs] HHPOPMAIIMH O BBIOJIHEHHBIX
OaHKoMaTOM TpaH3akuusx" u HaxaTh KHOTKY APpPly i OK, 4To6bI COXpaHHUTh PE3yJIbTaThl PEIAKTHPOBAHHUS CBOCTB



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 (ITonpo6HOo) okHa crienuUKaIUl CBOMCTB 3TOTO Kiacca. Hampumep, Ha 3TO# BKIIAJKE C TIOMOIIHIO
Bioxentoro cmcka Multiplicity (Kpamnocms) MOXKHO 3a1aTh KOTHYECTBO OOBEKTOB HIIH 3K3EMILIIPOB JaHHOTO KIACCd,
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
yKa3zaHHs 00beMa abCOMOTHOM MITH OTHOCUTENIBHOM TaMATH, KOTopas TpeOyeTcs, 1Mo OLeHKe pa3paboTyuKa, Uil
peanu3aiy Kaxa0ro 00beKTa TaHHOTO kiacca. [I[pUMEHHTENBHO K paccMaTpUBaeMOi MOJICITH 3TO 10/ie MOYKHO OCTaBUTh
IIyCTBIM.
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Puc. 4.4. JlnanoroBoe okHO crenuduKaiy cBoiicT kiacca Tpanzakius bankomara, oTkpbiToe Ha BKiaake Detail
(IToxpo6HO)

Jlasiee MOXKHO 337aTh yCMoU4us0Cms Kiaccos B rpyiie Beioopa Persistence. Ilpu 3Tom BEIOOD

cBoiictBa Persistent (Ycroitunsslit) o3Havaer, 4to uxHgpopmayuss 06 00bEKTaX TAHHOTO KIdcca NOIDKHA OBITh COXpaHeHA B
cucreme. Beibop cBoiicTBa Transient (BpemeHHblIif) 03Ha4YaeT, YTO HET HEOOXOUMOCTH COXPAHATH HHPOPMAIIHIO 00
00BEKTaX NAaHHOTO KIdccd B CHCTEME TIOCIIE 3aBEPIICHHS Pa0OTHI IPOTPaMMHOTO puitokeHus. [IpuMeHnTenpHO K
paccmarpuBaeMoii MOJIENH ciieyeT BeIOpath cBoiicTBO Persistent.

B rpymnme Beioopa Concurrency (ITapamieiabHOCTb) MOXKHO CIICIU(DHUIMPOBATh YCIOBHS HA BO3MOKHOCTh pealiu3aliu
00BEKTOB JAHHOTO KIACCA B TAPAIIIETHHBIX TOTOKAX yIpaBieHus. st BeiOopa MOTYT OBITh HCIIOIB30BAHBI CICAYIOIIHE
CBOMCTBA:



° Sequential (ITociegoBaTesbHbI) - CBOHCTBO IO YMOITYAaHHIO, KOTOPOE O3HAYAET, YTO OOBEKTHI K1acca OyayT
BECTHU ce0st HOPMAILHO TOJILKO IPH HAJTMYUH OJJHOTO NOTOKA YIPABJICHUS, T. €. COOTBETCTBYIOIIHE Ollepalii 0OBEKTOB
JOJDKHBI BBITIOJTHATBCS TIOCIIEA0BATENBHO. B TO ke BpeMs Ipy HaJIMYUK HECKOJIBKUX ITOTOKOB YIPABJICHHS CTAOHIEHOE
NOBEJICHIE OOBEKTOB Kiacca HEe TapaHTHPYETCSL.

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

° Active (AKTHBHBII) - 03HaYaeT, YTO K1dcC NOIDKEH UMETh CBOI COOCTBEHHBII OTOK YIIPABIICHHUSL.

° Synchronous (CHHXpOHHBII) - 03HaYaeT, YT0 0OBEKTHI Kidcca OYAYT BeCTH cebsl 03KHUIAEMbIM OT HUX 00pa3oM
IPY HAJIMYUH HECKOJIBKUX MTOTOKOB yrpasieHus. [Ipy 3ToM HET HeOOXOAUMOCTH BO B3aUMOJACHCTBUN OOBEKTOB B
Pa3IHYHBIX IOTOKAX YIPABJICHHS, IOCKOJIBKY OOBEKTHI JAaHHOTO K1dCCd MOTYT CAMOCTOSITENIBHO pa3periaTh BO3MOXKHBIE
KOH(IIUKTHL.

Jist Toro, 4TOOBI CHeNUUIMPOBATH KIACC KaK aOCTPaKTHBIN, T.€. HE UMEIOIINI SK3EMIULIPOB, CIIeIyeT Ha 9TOH e BKIIaIKe
BBICTAaBUTh ~OTMETKY B  cBoiicTBe Abstract (AOctpakTHelil). I[IlpuMeHHTENBHO K  paccMaTpuUBaeMOH  MOJENH
st knacca Tpansaxkyus GaHKOMaTa — cledyeT — BHIOpaTh  cBoiicTBa Persistent m Sequential, a  ormerky — mis
cBoiictBa Abstract octaBuTh mycTOM.

CrietyeT 3aMeTHTb, YTO JUIs IPENOTBPALICHHS TOTEPH HHPOPMALINHU O pa3padaThIBACMOI MOJICIH U PE3yIIbTaTOB
PEOAaKTHPOBAHKS CBOWCTB €€ rpa)MIeCKHX dJIEMEHTOB HEOOXOJMMO ITEPHOANYECKU COXPAHSITH MOJICb BO BHELIIHEM (aidie.
JUi1st 3TOTO ClieyeT BBIMOIHUTD ONePAaIHio riaBHOTO Mento: File>Save (@atin>CoxpaHnuTh) WM HAXKAaTh KOMOWHAIHIO
kinasunr: Ctrl+S. [l 3Tol e Ienn CIy>KUT COOTBETCTBYIOIIAS KHOIIKA Ha CIAHOAPMHOU NAHeAU UHCIPYMeHmog (CM.
Tabm. 1.1).

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

Ha paspabatbiBaemoii quarpaMme x/id@ccos BbIOpaH TEKCTOBBIH CIIOCO0 H300paKEHUs CTEPEOTHIIOB KIdCCO8, TIPH KOTOPOM
CTEPEOTHII 3aIIMCHIBACTCS B YIIIOBBIX KABBIYKAX BBIILIE HMEHH COOTBETCTBYIOLIEro Kiacca. [Ipoepamma IBM Rational Rose
2003 rmo3BosIsieT aNTbTEPHATHBHO IPEICTABIATH CTEPEOTHITH! B (pOpMe CHEeIHaNbHBIX TpapuIecKux n300pakeHUH (Kak B
Opay3epe IpoekTa) Wi B (hopMe HeOOJIBIINX JIEKOPATUBHBIX 3HAYKOB B BEPXHEH CEKIMU MPSMOYTOIbHUKA KIdcca Ha
Jrarpamme, a Tak’ke BOOOIIe 0TKA3aThCs OT U300paskeHHsI CTEPEOTHIIOB.

W3meHuTh n300pakeHre CTePeOTHITa A1 OTACIBHOTO Kidcca MOXKHO, HAllpUMEp, C TIOMOIIBIO OJHOH U3 BIOKEHHBIX
ormeparuii KOHTEKCTHOTO Mento. Options>Stereotype Display (ITapamerpsr>H300paxkenue crepeoTnma). B kauectse
puMepa MOXHO NPeJICTaBUTh n3obpaxeHue kiacca Tpansakuus bankomara B popMme crienmanbHOi rpaduueckon
MUKTOrpamMMbl crepeoTrna. C 3TOH IeIbI0 CSIYeT BRITOJHUTD OMEPAIlni0 KOHTEKCTHOTO Mento. Options>Stereotype
Display>Icon (ITapamerpsr>H300paxenue crepeotuna>IIukrorpamma). CooTBeTCTBYIOLICE rpadguueckoe H300paKeHne
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 rpaduueckoro
crepeotrna. C 3TOH LENbIO BBIIOIHAM OIIEpaLlii0 KOHTEKCTHOTO Menio: Options>Stereotype

Display>Decoration (ITapamerpsr>H300paxenue crepeoruna>Jlekopamus). CooTBeTCTBYOMIEE rpaduaecKoe
n3obpaxeHue crepeorumna <<entity>> mus kracca Tpanzakuust bankomara B popme gexopanu OyaeT UMETh CIeAYIOIInit
BuJ (puc. 4.5, 6).
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Puc. 4.5. I'paduueckue criocoOb! n300pakeHns cTepeoTrna <<entity>> st kinacca Tpanzakius bankomara

M3MeHuTh n300paskeHre CTEPEOTUIIOB OJJHOBPEMEHHO JIJIsl HECKOJBKUX KIACCO8 TUATPAMMBI MOYKHO C IIOMOIIBIO OJTHOW 13
BJIOXKEHHBIX OTIepalyii ri1aBHOTO Menio: Format>Stereotype Display (®@opmar>H306paxenue crepeoTunon). B atom
ciyyae HeOOXOIMMO BBIIEIIUTh BCE KIACCHI MOJIENTU B OKHE THarpaMMbI KIaCco8 Win B Opay3epe npoexTa. JJist BolieneHus
IPYIIIIBI KIACCO8 HA TUarpaMMe WK B Opay3epe MpoeKTa ClieayeT, yaepkuBas Haxatoi kinasuury Ctrl wim Shift na
KJIaBUATYyPE, MOCIICIOBATEIBHO MIEIKATh Ha UX U300PaKCHUH JICBOW KHOMKOMN MBIIIH.



Bboiienuts Bce rpaduuecKie 3JIeMEHThI Ha JUarpaMMe KIdccos, TAKKe Kak U Ha JIF00O0U Ipyroil AuarpaMmme MOJISIH, MOKHO
C TIOMOIIBIO BHIMOJHEHUs onepayuu raaBaoro menio: Edit>Select All (PenaktupoBatue™>BoiIeauTh Bce) UK C TIOMOIIBIO
komOuHarmu knasuin Ctrl+A. Cienyer OTMETUTb, YTO BBIOOP TOTO WITH HHOTO CHOCO0a H300paskeHUs

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

[Iponomxast pa3paboTKy Mozen OaHKOMara, J0OaBUM Ha JHarpaMMy BTOpoi kiacc ¢ umeHeM Konrpomiep bankomara,
IJIL KOTOPOTO B OKHE CIenu( KAy CBOMCTB BeiOepeM crepeotun control ( ynpaesisiowuil kiacc ), a B Ka4ecTse
JOKYMCHTAIIH BBEJIeM TeKCT: "Peanmu3yer oruky ¢GyHKIMOHHpoBaHU OankoMara". [1pu sTom aTpuOyTHl U onepayuu y
JaHHOTO Kiacca OyayT oTcyTcTBOBaTh. COOTBETCTBYIONIMH ()parMEHT TUArPaMMBbI 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 GaHKoMara, J0OaBUM Ha JarpaMMy TPETHl Kiacc ¢ IMEHEM Y CTPOWCTBO YTEHHS
KapTOYKH, JUII KOTOPOTO B OKHE ClielM(HKAINK CBOICTB BBIOepeM crepeoTun boundary ( epanuunsiii kiace ).
HpI/IMeHeHI/Ie 9TOr'0 CTEPCOTUIIA O3HAYACT, YTO ﬂaHHLIﬁ Klacc HaXO0OUTCH Ha T'paHUIIC MOHeHpreMOﬁ CUCTEMBI, B KAUCCTBC
KOTOpOU paccMaTpHBaeTcsi MoJielib Gankomara. Ilociie 3Toro B CEKIHUIO JOKYMEHTAIMH JaHHOTO KIACCA MOYKHO BBECTH
MOSICHAIONINN TeKCT: "'Y cTaHaBIMBaeTCs Ha 6aHkomare".

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

crepeorun Interface ( Humepdgeiic ), o3navaroriuii, uto OGaHKOMAT TOJIL3Y€ETCs yeiayramu banka npu o6paboTKe CBOUX
TpaH3aKIHid. 3aMeTHM, UTO MEePBOH OYKBOW B MIMEHHU 3TOTO KIacca SABISETCs aHriauiickoe "I", KoTopoe CIy>KUT B

si3eike UML muist ykazanust unmepgetica. CooTBETCTBYIOIIMH (parMeHT JuarpaMMBbl K1accog ociie T00aBIeHus Ha
Hee kraccog Y cTpoicTBo uTeHust kaprouky u IKonrposutep banka 6yzner nmers cienyromuii Bua (puc. 4.7).
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Puc. 4.7. ®parMeHT auarpaMMbl KJIAcCOB MO/ENN OaHKOMATa IocIie 100aBIeHNS Ha Hee KIIacCOB Y CTPOWCTBO YTCHUS
kapTtouku U Kontposep bankomara

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

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.

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

Jluazpamma xoonepayuu SBISETCS Pa3HOBUAHOCTBIO Quazpammul g3aumodeticmeausi, u B Kourekcre si3pika UML onuceiBaet
JMHAMUYECKHU I aCTIeKT B3aUMOJICHCTBHUS 00BEKTOB MPU PeaM3alliK OT/ASIbHBIX BAPUAHTOB KCHONb30BaHus. ObIine
PEKOMEHIAINY 10 TIOCTPOCHUIO TUArpaMMbl Koonepayuu ObUTA PACCMOTPEHHI B JieKuU 7 Kypca "OCHOBBI 00beKmHO-
opueHmuposanHo2o modenuposanus B Hotaiuu UML". AkTuBU3upoBaTh pabouee OKHO AUArpaMMbl Koonepayuu B
nporpamme IBM Rational Rose 2003 M0OHO HECKOJIBKMMH CIIOCOOAMHU:

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

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

° BBINOMHATS onepanuio KouTekcTHOro Merio: New ~— Collaboration

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

[Ipu 3TOM MOSIBNISIETCSI HOBOE OKHO € YHCTBIM pabouuM JUCMOM AAATPAMMBI Koonepayuy ¥ CTIelIHaIbHast naHeib
UHCMPYMEHnO08, COAEpIKaIast KHOIIKU ¢ M300pakeHuEeM rpagpuueckux NPIMUTHBOB, HEOOXOAUMBIX IS pa3paboTKH
auarpamMmsl koonepayuu (Tabi. 7.1). HazHadueHne OTAeNbHBIX KHOTIOK TAHETIH MOYKHO y3HAThH M3 BCIIBIBAIOIINX ITOJICKA30K.

Tabmuna 7.1. HazHaueHne KHOMOK CIENUaIbHOM TaHEIM HHCTPYMEHTOB JTHarpaMMBbl KOonepayuu

I'paduueckoe BenubiBaromas
Ha3HayeHne KHONKHU
H300pakeHune MoJCKa3Ka
I Selection Tool [peBpamaet nzo0paxkeHne Kypcopa B GopMy CTPEIKH IS TOCIEAYIONIETO
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 c6536 TIPUMEIAHHS 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 Jlo6aBisieT Ha c6513b TUATPAMMBI IPSIMOE CO0OUfeHUe
Y Reverse Link Message JTo0aBisieT Ha c3b AMArpaMMBbl 00paTHOE coobujerue
Y Data Token Jlo6aBisieT Ha ¢6513b TUArPAMMBI DJIEMEHT MPSIMOTO MOTOKA JAHHBIX
y Reverse Data Token  Jlo0OaBisieT Ha ¢853b AMATPAMMBI JIEMEHT OOPATHOTO MOTOKA JaHHBIX

Ha cnenmanbsHOM maHe I HHCTPYMEHTOB 70 YMOJIYAHUIO IPUCYTCTBYIOT MPAKTHUECKU BCE KHOIMKH C MTMKTOTpaMMaMHU
3JIEMEHTOB, KOTOPBIE MOTYT OBITH MCIIOJIL30BAHBI JUISl TIOCTPOCHNUS JUarpaMMbl. B 1aHHOM JIeKIIMK B KadecTBe MpuMepa
paccMaTtpuBaeTcs MpoIece MOCTPOCHUS AUarpaMMbl Koonepayuu, KOTopast IpeICTaBIsAeT co00H peann3annio BapuaHTa
ncnonb3oBaHus CHATHE HAJHMYHBIX 110 KPEAUTHON KapTOYKE IPUMEHHUTENIBHO K pa3pabaThiBaéMOMY NMPOEKTY CHCTEMBI
ynpasieHus 6aHKOMaToM. B Mozienu manHas ouazpamma Koonepayuy COOTBETCTBYET 3TOMY BapHaHTY UCIIOIB30BAHUS U
MOXET OBITh pa3MelIeHa B PEICTaBICHUH BapuaHToB ucroib3oBanus ( Use Case View ). [Tocie akTHBU3aLUK HOBOMH
JMarpaMMBbl Koonepayuu OJHAM N3 OMMCAHHBIX BBIIIE CIIOCOOOB CIIEAYeT B KauecTBE MEHH JJAHHOW MarpaMMBbl 3a/1aTh:
CHATHE HAIMYHBIX 710 KPEAUTHON KapTOUKe.

B obmem ciryuae pabota ¢ muarpaMMoil koonepayuu COCTOUT B T00aBICHUN 00BEKTOB, C6A3ell U CO0OUeHuUll, a TAKXKE
peoaKkTUPOBaHUU UX CBOMCTB. [Ipu 5TOM U3MEHEHMSI, BHOCUMBIE B JUATPAMMY KOOnepayuu, aBTOMaTUYECKH BHOCSITCS
B Juazpammy nociedos8amenbHOCH, 9T0 MOYKHO YBHUIICTh B TFOO0OH MOMEHT, aKTHBH3UPOBAB ITOCIICIHIO Ha)KaTHEM
KjaBumm <F5>,

JloGaBnenne 00BbEKTa Ha JUArpaMMy KOOIIEPAIH U PeAaKTHPOBAHHE €r0 CBOMCTB

J106aBUTh 0O6Bexm Ha JUarpaMMy Koonepayuu MOXKHO CTaHIAPTHBIM 00pa3oM C HOMOIIBIO COOTBETCTBYOLICH KHOIKH Ha
CrHeluanbHOM MaHeu HHCTpYMeHTOB. O/IHaKo, B Cllyyae HaM4YKs IIOCTPOSHHOU paHee ouazpammyl Kiaccos, doinee
YA0OHBIM MPENCTABIISETCS CIeAYIONTHi crmoco0. B Opay3epe npoekTa BeIIEIUTh HEOOXOIUMBIN K1dcC U, YACPKUBAS
Ha)KaTOW JIEBYIO KHOIIKY MBIIIH, IEPETALNTUTh H300paKeHHEe MUKTOrPaMMBI KJlacca u3 Opaysepa Ha

cBOOOJIHOE Mecmo paboyezo nucma TAATPAMMEI Koonepayuu. B pe3ynbraTe 3THX NeHCTBUN Ha

JIrarpaMMe Koonepayuuy TOSBUTCS N300paXeHUE 0Obekma ¢ UMEHEM Kilacca U MapKepaMy U3MEHECHHUS ero TeOMETPHYECKUX
pasmepos (puc. 7.1).
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Puc. 7.1. I[HarpaMMa KOOIICpanuu 1nocjie £[06aBJ'ICHI/I$I Ha Hee aHOHUMHOI'0 00BEKTa Klacca YCTPOﬁCTBO YUTCHHUS KapTOYKHN

I1o yMOTYaHHIO KXKIBIH 100ABISEMBI 06bexm CYUTaeTCsi aHOHUMHBIM. [1py HEOOXOAMMOCTH MOXKHO 3a/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 CBOfICTB, JIIA obvexkma BBI6paHHOFO KJj1acCa MO>KHO 3a/laBaTh: COOCTBEHHOE
nMs 061761(171(1, 0COOEHHOCTH €T0 peam3ani 1 MHOKECTBECHHOCTD OK3EMILIAPOB.

I'pynna cBoiicts Persistence (Vemotiuusocmp) npeanasHadena st crielupUKanii yCTONYHBOCTH 00BEKTOB
COOTBETCTBYIOMIETO Kiacca. [Ipu atom ceoticmeo Persistent (Y cToiiunBelii) 03HaYaeT,

49TO unhopmayus 06 06vexmax TAHHOTO Kilacca MOJDKHA ObITh COXpaHeHa B CHCTEME HEKOTOPHIM MOIXOSIIUM CIIOCOOOM.
CgoiictBo Static (CtaTudeckuii) 03HaYaeT, YTO COOTBETCTBYIOIIUIA 00beKm COXPaHIETCs B MAMATH KOMITBIOTEpA B TCUCHUE
BCEro BpeMeHH paboTsl mporpaMMHoro npuioxenus. CoiictBo Transient (BpemeHHblIiT)

COOTBETCTBYIOIINN 00beKm XPAHUTCS B IAMSATH KOMITBIOTEPA B TeUYEHHE KOPOTKOTO BPEMEHHU, HEOOXOAUMOTO TOJIBKO JIJIst
BBINOJIHEHHS ero ornepaiuii. [I[puMEeHUTENIbHO K paccMaTpUBaeMOH ISl 0Obekma Kiacca Y CTpOiCTBO YTeHHUS

KapTOYKH MOJISIIH Clie/yeT BhIOpaTh cBoiicTBO Persistent.

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

y ceoticmea Multiple instances (Heckosbko sxk3emiuisipoB). OQHAKO 1Jisl 06bexma Kiaacca Y CTpoiCTBO YTeHUS

KapTOUYKH 3TO CBOMCTBO CIIEyeT OCTABUTH MYCTHIM, TOCKOJIBKY TAHHBIH 00bekn TIPUCYTCTBYET B MOJICITH B €IMHCTBCHHOM
9K3EMILISIPE.

JlobaBneHue CBSI3U M PEAAKTUPOBAHUE €€ CBOHCTB



Jnst noGaBieHus ces3u MEXIY NPEIBAPHTEIBHO Pa3MEICHHBIMU Ha AHarpaMMe 00beKmamu Hy>KHO ¢ IIOMOIIBIO JIEBOM
KHOITKM MBI HAXaTh KHOIIKY C U300paKeHUEM C6s3U Ha CIICLMAIbHON MaHeIH HHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIIKY
MBIIIIH, LIEJIKHYTH JIEBOH KHOIIKOM MBIIIN HAa M300pa)KEHUH OJJHOTO 00beKma Ha AuarpaMme U OTITyCTHTh €€ Ha
n300paXKEeHHHU APYroro obvexma. B pesynbraTe STHX AeicTBHIl Ha AUarpaMMe HOSBHTCS H300pakeHUE ¢643u, HATIPHMED,
coequHSIONIeH 00vexm kinacca Knment barkomata (akTepa) ¢ 00beKTOM Kitacca Y CTpOHCTBO UTEHHS KapTOUKH (puc. 7.3).
[MockonbKy KHOTIKA ¢ M300pa)keHUEM aKTepa OTCYTCTBYET Ha CIEeLUaIbHON TTaHeTd HHCTPYMEHTOB

JHarpaMMBbl Koonepayuu, COOTBETCTBYIOIUN 00bexm clielyeT IpeJBapUTeNIbHO IOMECTUTh Ha IUarpaMMy CII0COO0M
HepeTacKUBaHUs IMKTOrPaMMBI akTepa 13 Opays3epa MpoeKTa.
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Puc. 7.3. lnarpammMa Kooliepanuy rmociie 100aBlICHNs CBA3M MexXly 00bekToM Kiacca Kiment bankomara (aktepom) u
00BEKTOM KJlacca Y CTPOHUCTBO YTEHHS KapTOUKH

Ilo ymMomuaHMIO KaXkasi 100aBiIsieMast c653b CUNTAeTCsl aHOHUMHOMU. [Ipy HE0OXO0IUMOCTH MOKHO 33JaTh UMS C643U C
TIOMOIIBIO ANAJIOTOBOTO OKHA CHEU(UKAIIMK CBOMCTB TaHHOU cga3u (puc. 7.4).

Link Specification for Untitled el s

General | Meggagegl

M ame: I
Ageoc; Iunspecified j
— Supplier wigibility————— — Client vizibility

' 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 TaK¥Ke 3a[1aTh: UM ACCOYUayuy, BATUMOCTb COOTBETCTBYIOLIECH Mapbl 0ObEKTOB U HATTMYUE
ob6uux poneit. OnHako OoJee BaKHOI npeacTaBisieTcs ciaeayromas kiaaaka Messages ( coobwenus ), cyxamias s
crelnbUKALIN cOOOUeHuUil, IePEeaBAEMbIX MEXIY COOTBETCTBYIOIICH MAapoil 00BEKTOB.

JloGasneHre cooOIIeHNs ¥ pelaKTUPOBAHNE €TO CBOMCTB

J06aBuUTE coobuyerus Ha AUATpaMMy Koonepayuu MOXKHO HECKOIIBKHMH criocobaMu. CTaHIapTHEIN croco0 3aKIF09aeTcs B
HCIIONB30BAaHUHU KHOIIKH C IUKTOTPAMMOM coo0ujenus Ha CIeaIbHOM ITaHeIM HHCTPYMEHTOB. B aToM ciydae
HEO0XOIUMO JIEBOI KHOTIKOW MBI Ha’KaTh KHOMIKY C H300pakeHHEM IIPSIMOTO HIIH 00PaTHOTO cooOujeHus Ha
CIICLMAJIbHON TTAaHEI HHCTPYMEHTOB, OTITYCTHTb JICBYIO KHOIIKY MBILIH, IICJIKHYTH JICBOW KHOIKOW MBIIIN Ha H300pakeHUH
JIMHUM C653U HA IUarpaMMe U OTIIYCTUTh ee. B pe3ynbraTe 3TuX JeiicTBUI Ha AUarpaMMe psiioM C JIMHKUEH c6:13u MOSBUTCS
n300paXeHne CTPEIIKH coo0ueHUs.

OpnHako 0oJee yI0OHBIM MPECTaBIASTCS CIIOC00 J00ABICHUS COOOUieHUTl C TIOMOIIIBIO THATIOrOBOIO OKHA CBOMCTB cési3el.
J1J1s 3TOr0 JBOWHBIM INEITYKOM Ha JIHHUU C6513U BBI3BIBACTCSI OKHO €€ CBOWMCTB M PACKPBHIBACTCS

BkiIaaka Messages ( coobwenus ). Tlocie 3TOro caeayeT BBITOJIHNTD ONEPAIni0 KOHTEKCTHOTO Merio Insert To (Bcrasuth
B HAIPABJICHHUH), B PE3yJIbTATE YEr0 MOSBISACTCS BIOKEHHBIN CNUCOK C MIPEATI0KEHUEM BbIOPATh OJIHY U3 Oneparuii
LIEJIEBOTO KJIacca A CIICUUKAIINA UIMEHU coobuenus (puc. 7.5).

Link Specification for Untitled 2=l

General Meszages |

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

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

npoduTate MAH-koal ]

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

Puc. 7.5. JInanoroBoe okHO 10OaBIeHNs COOOIIEHHUS IIsI BRIOpaHHOW CBS3H

st paccmarprBaeMoid Mozeny OaHKoMara JUis TIEPBOTO Co0OueHs. CIIEYET BEIOPATh ONEPaIHIo IPOYUTATh
naeaTudukarop kaprouku(). [locie BeIOOpa onepayuu 1y faHHOTO 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 Koorepanuy mocie 100aBJIeHUS CBA3K MEeX Ty 00bekToM kiacca Kinent bankomara (akrepom) u
00BEKTOM KJTacca Y CTPOMCTBO YTCHUS KapTOUKH

Kpome nMmeHn coobuyenuss MOKHO TaKXKe 3aJaTh cmepeomun CAHXPOHNU3AIUHN U 9aCcTOTy nepeaadn. s 3To el cleayer
BOCIIOJIE30BAThCS JHAJIOTOBEIM OKHOM CIICIIU(HUKAIINN CBOUCTB coobwenuil (puc. 7.7), KOTOpOe MOKHO OTKPHITh JBOWHBIM
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 0KHO crienu(UKAI[H CBOWCTB COOOIICHUS

ITpynna cBoiicte Synchronization (Cuuxponu3saiysi) mpeaHa3HaueHa JUIst ONpPeAeIeH s CII0C00a CHHXPOHU3AIMN
nepeaBaeMoro coobujenus. Ilpn I3MEHEHUH 3TOTO c80licmaa N3MEHSETCS rpaduiIeckoe n300pakeHIe CTPEIIKH
COOTBETCTBYIOILETO COOOUeHUs. XapaKTEPUCTUKA OTACIbHBIX CBOMCTB CHHXPOHHU3ALHUU co0OueHul i rpadudeckoe
n300pakeHIE COOTBETCTBYIOIINX CTPEIIOK CO0OweHutl IPUBOUTCS B Clieayrolei Tadmure (Tad. 7.2).



Tabmuna 7.2. XapakTepucTHKa CBOWCTB CHHXPOHU3AIUH COOOIICHUI

I'padgnueckoe
Ha3BaHue cBoiicTBa u300pakeHue Ha3nayeHmue cBoiicTBa
CTPeJIKH

Simple (ITpoctoe) — JlaHHOE co0OWeHe BBITIONHACTCS B OTHOM NOMOKE YNPAGLeHUS..
310 c6oticmeo 3aaeTcs JOOABIIEMOMY Ha AUATPaMMy COOOUeHUIO TIO
YMOJTYaHHIO

Synchronous (CuaxpoHHOE) — [ocne mepenaun TaHHOTO co0OWeHUs: KITNSHT 0KUAAET 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 04epelb C OrpaHNUYEHHBIM 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 00bEKTa-IIPUEMHHUKA O MOTYICHHN
9TOTO co0bWeHus. IIpr TOM COOTBETCTBYIOIIAsI ONIEPAIHsl MOXKET OBITh
KakK 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. Ceoiicmso Aperiodic (Aneprouyeckoe) 03Ha4aeT, YTo coobujeHue TTIOChUIACTCS KITMEHTOM HeperyJIspHO.
ITpu 3TOM Cco0bUeHIe MOKET OBITH OTHPABIICHO OJIMH WIIM HECKOJIBKO Pa3 4epe3 pa3iMyHble IPOMEXYTKH BPEMEHH.

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

YTO cO0OUeHUe PETYISIPHO OCBUIACTCS KIIMEHTOM Yepe3 OlpelielIeHHbIE TPOMEXYTKH BPEMEHH.

[TpumeHnTEIHHO 11 MOIENTH OaHKOMaTa MOKHO OCTaBUTh PACCMOTPEHHBIE cgoticmea coobujernul 6€3 N3MEHEHUs, B TOM
BHUJIE, B KAKOM OHH OIIPEJIeNICHbI no yMomdanuto nmporpammoii IBM Rational Rose 2003.

JlaboparopHas padora 17. PazpaboTka JrarpaMMBbl ITOCIEA0BATEILHOCTH.

OcobeHHocTH pa3pabOTKM quarpaMMBbl oclieioBaTenbHOCTH B cpesie IBM Rational Rose

Huazpamma nociedosamenvHocmu SIBISETCS APYroi HOpMOI BU3yaaH3aluy B3aUMOICHCTBUS B MOJIEIH U, KaK

U duazpamma Koonepayuu, oNepupyer oovexmamu u coodwenuamu. O0IHe peKOMEHIAINH 110 IOCTPOCHHUIO Ouazpammbl
nocnedogamenvbHocmuy ObUTH PACCMOTPEHEI B JIEKIHH 8 Kypca "OCHOBBI 00beKmMHO-0PUEHMUPOBAHHO20 MOOCIUPOBAHUS B
nvotaruu UML". Ocobennocts pa6oTsl B cpene |BM Rational Rose 2003 3akirtogaercst B TOM, YTO 3TOT BUJ KAHOHUUECKOU
ouazpammul MOXKET ObITh CO3/1aH aBTOMAaTHYECKHU TIOCIIC TIOCTPOCHHUS THarpaMMbl Koonepayuu M Haxatus kiasuim <F5>, C
ITOMOIIIBIO ITOH e KJIABHUIIHU OCYIIECTBISIETCS MEPEKIIIOYCHIE MEKIY AUarpaMMaMH MOCIEA0BaTEAbHOCTH U KOONepayuu B
MOJIEIIH.

OnHako B OTAETBHBIX CIIydasx ObIBAET YIOOHO HAYATh MOCTPOCHHUE OuUacpamm 63aumMoOeticmeus C Ouazpammobl
nocnedogamenvrocmu. B 3ToM ciiydae akTUBU3UPOBATh pabouee OKHO OuUaspamMmbl NOCIEO08amMeNbHOCHL MOYKHO
HECKOJBKUMHU CIIOCOOAMHU:

° [[{enxHyTh HAa KHOIIKE C H300pakeHNUEM JHarpaMMBbl B3aUMOICHCTBUS HA CIMAHOAPMHOU NAHENU UHCIPYMEHMO8 ’
BEIOPATH IS TOCTPOCHUS JUAarpaMMy MOCIEI0BATEIEHOCTH.



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

BBHINONHATS ONeparnio KouTekctHoro Menio: New ~ Sequence Diagram (Hosas ~ Juaepamma
nocne0osamenbHoCcmu) JIJisl JOTHYECKOro MPeICTaBICHUs UM PE/ICTaBICHUS BADUAHTOB UCIIOJIb30BaHUs B Opay3epe
MPOEKTA.

[Ipu 5TOM MOSBIAETCS HOBOE OKHO C YHCTBIM paOOYUM JUCTOM OUASPAMMbL KIACCO8 T CTICITUATIEHASL NaHelb
UHCMPYMEeHmOos, CONIepIKAIAs KHOIKU ¢ N300pakeHHEeM Tpa@uIeCKUX MPUMHUTHBOB, HCOOXOIUMBIX IS

pa3paboTKu duacpammer nociedosamenvrocmu (1adi. 8.1). Ha3HaueHue OTAENbHBIX KHOIIOK aHEI MOYKHO Y3HATh U3
BCIUTBIBAIOIINX MOCKA30K.

I'padmueckoe

k

iR

Ta6nnua 8.1. HazHaueHne KHOIIOK cHeuMaIbHON TTaHeIn HWHCTPYMEHTOB JUarpaMmsbl NOCJICA0BATCILHOCTU

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
BBIJICJICHHUS 2JIEMEHTOB Ha iUarpaMme
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 coobujenue
JloGaBsieT Ha qUarpaMMy coobwenue TUIIa BO3BpaTa U3 BbI30Ba MIPOLIEAYPHI
JoGapisieT Ha AUarpaMMy CUMBOJI YHUUTOXECHUS 06beKma
JoOapisieT Ha AUarpaMMy cooduyeHue THIa BBI30Ba MPOLEIypHI (110

YMOJTYAHHIO OTCYTCTBYET)

JloGaBnsieT Ha qUarpaMmy aCHHXPOHHOE coobwyerue (TI0 YMOTIYaHUIO
OTCYTCTBYET)

Ha criernansHOM HaHE M HHCTPYMEHTOB 110 YMOJIYAHHIO MPUCYTCTBYET MPAKTUICCKH BCE MUKTOTPAMMBI DJIEMCHTOB,
KOTOPBIE MOTYT OBITh HCIOJB30BAHBI JJIsl IIOCTPOCHUS OUacpamMMbl nociedosamenvHocmu. 13 TOTOTHATETBHBIX
MUKTOrpaMM rpagu4ecKuX 3JEMEHTOB Ha CHEeLUATIbHYIO NAHelb UHCIPYMEHMO8 MOXKHO NOOABUTD JIMIIb COOOUeHUe TUTIA
BBI30Ba MPOIEAYPHI M ACHHXPOHHOE coobwenue (TIocaenuss ctpoka Tabdi. 8.1). OTHOCUTENEHO H300pasKeHUs
ACHHXPOHHOTO co0Ouerus B opMe MOTYCTPEIKH CIEAYeT 3aMETUTh, YTO XOTs B BepcuH si3bika UML 1.5 30T 3mmemenT
OTCYTCTBYET, B cpene IBM Rational Rose 2003 Bo3M0OKHO M300pa3uTh 3TOT THIT cooOujerutl B HopMe CIIeIHaTbHOTO
rpadu4yeckoro cmepeomund.

Jlaboparopuas pabora 18. PazpaboTka q1uarpaMMbl COCTOSHMI U PEAAKTUPOBAHKUE CBOMCTB €€ DIEMEHTOB.

OcobeHHocTH pa3paboTKM quarpamMMel coctosiHuii B cpenie IBM Rational Rose 2003

TTepexomst kK pacCMOTPEHUIO AUATPAMMEBI COCIMOsAHULL, CTIETYET OTMETHTD, 9TO B cpeae IBM Rational Rose 2003 atoT Trmt
JIMarpaMM MO>KET OTHOCHTBCS K OT/ACIBHOMY KIIAcCy, onepayuu Kiaacca, BApHaHTy UCIIOJIb30BAHUS, TTIAKETY WU
npeacrapieHuo. OOIMe peKOMEHAALMH 10 TTIOCTPOSHHIO AUATPAMMBI COCMOAHUY OBUTH PACCMOTPEHBI B JIeKIMsAX 9 u 10



kypca "OCHOBBI 00beKMHO-0pUeHMUPOBaAHH020 Mooderuposanus B Hotarmu UML". JInst Toro 94To0bI MOCTPOUTH
JarpaMMy cOCMOsHUlL, €€ BHaYalle HeOOXOAMMO CO3/1aTh U AKTUBU3UPOBATh.

Hagatp TIOCTPOCHHUE arUarpamMmMbl cocmosiHuil IS BLI6paHHOI‘0 OJICMCHTA MOICIIN UITH MO,I[GJIPIpyGMOfI CHCTEMBI B IICJIOM
MOXXHO OJTHUM U3 CJICAYIOINX CIIOCOOOB:

) [IlenkHYTh Ha KHOTIKE C U300pa’kKeHUEM JHATPaMMBl COCMOAHUL HA CIMAHOAPMHOU NAHeU UHCIMPYMENmo8, TIOCIIe
Yero ciegyeT BEIOpaTh IPEICTAaBICHHUE U THII Pa3padaTsIBAEMOM AUarpaMMbl - HOBasl 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 ).

° PackpeITs nornueckoe npexacrasienne ( Logical View ) B 6paysepe poeKkTa 1 BBLACIUTE pacCMaTPUBACMBIi
KJIacc, onepayuio Kaacca, akeT, WA PacKpBITh IIPEACTaBICHHE BapuaHToOB Hcronb3oBanus ( Use Case View ) u BEIOpaTh
BAPHMAHT MCIIONB30BAHHS, TIOC/IE YErO BHIMOMHUTH ONEPAINI0 KOHTEKCTHOro Mero: New ~ Statechart

Diagram (Hosas 7 Jluarpamma cocmosuuii ).

° BBINOMHATH ONepaluio KIaBHOTo MeHio: Browse — State Machine

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

B pe3ynpTaTe BBIIOTHEHHS 9THX ACHCTBHI MOSBISETCS HOBOE OKHO C YUCTBIM pabouuM AUCMOM TAATPAMMBI COCMOSHUL 1
CIeMaNbHAS naHeb UHCIPYMEHMOo8, COJIeprKalllas KHOIKY ¢ H300paxeHneM IpadHuecKux JIEMEHTOB MOJEH,
HEOOXOAUMBIX s pa3paboTKu quarpaMMel cocmosinuti (Tadi. 9.1). HaznaueHne oTaenbHBIX KHOIIOK MaHEIH MOXKHO y3HATh
U3 BCIUIBIBAIOIINX MOJICKA30K.

Tabnuua 9.1. HazHaueHne KHOIMOK CHeUaNbHOM ITaHEeIM HHCTPYMEHTOB TUarpaMMbl COCTOSIHUIN

I'padpuueckoe BcenubiBaromas
Ha3znayenne KHONKH
H300paxkeHne MO/ICKA3Ka
Ik Selection Tool [peBparaer u300pakeHue Kypcopa B OpMy CTPEIKH ISl TOCIEAYIOUIETO
BBIJICJICHUS] DJIEMEHTOB Ha JlMarpamme
ALC Text Box JobanseT Ha THarpaMMy TEKCTOBYIO 00JIaCTh
= Note JlobapnseT Ha uarpaMMy puUMedaHue
. Anchor Note to Item  JloGaBnsieT Ha muarpaMmy CBsi3b IPUMEUYAHHS C COOTBETCTBYIOIIIM

i rpadUuEeCKUM 3JIEMEHTOM THATPAMMBbI

= State JobapiseT Ha IUarpaMMy coCmosiHue

. Start State JobaprnsieT Ha TuarpaMMy Ha49aJbHOE COCMOSHUE

@ End State JlobGaBmsieT Ha AUarpaMMy KOHEYHOE COCMOsIHUE

A State Transition JToGaBIseT Ha qUarpaMMy nepexoo

) Transition to Self JobaBnsieT Ha IUarpaMmy peg.ieKcughblii nepexoo

_ Horizontal JoGapisieT Ha AUarpaMMy rOPU30HTAIBHO PACTIONI0KEHHBIH CHMBOIT
Synchronization CHHXPOHH3ALUH (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 1epex0006 (TI0 yMOTIaHUIO OTCYTCTBYET)

Ilo yMonIuaHWIO HA CIICHUALHOW TAHEIH HHCTPYMEHTOB MOT'YT OTCYTCTBOBATh KHOIKH C TPEMsI TOCIICTHIMH
rpaduaeckuMu dyreMeHTaMu u3 Tabnuibl 9.1. [Ipu He0OXOIUMOCTH UX MOXHO JOOABUTH Ha CIICIIUATBHYIO MTAHEb



JMarpaMMBbl COCMOANUL aHAJIOTUYHO crioco0y, paccMOTpeHHOMY paHee B yiekiuu 3 (puc. 3.1). [Iponomxkas pa3paboTky
MIPOEKTa 710 MOAEINPOBAHUIO CUCTEMBI YIIPAaBJICHUSI 0AaHKOMATOM, MOKHO IPHUCTYIHTH K pa3paboTKe HOBOM
quarpaMmsbl cocmosnuti. C 3TOH LEeNbIo I AUArPaMMBl COCMOsIHUL MOJIIIN OaHKOMAaTa 3a1aIuM

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

"Jluaepamma cocmosiHuii OTINCHIBACT KOHEUHbII agmomam GaHKoMaTa'".

ﬂO6aBJ’IeHI/Ie COCTOSAHHMS HAa JUarpamMmy COCTOSTHUH U PCAAKTUPOBAHUC €TO CBOIICTB

Jnst no6aBIeHUs cocmosinus Ha JUarpaMMy cOCmOsHUL HEOOXOIMMO C TOMOIIBIO JIEBOW KHOTIKY MBIIIN HAXKaTh KHOIKY C
n300paKEHUEM ITUKTOTPAMMBI COCMOsAHUS HA CTICIIMAILHOM MaHeIN MHCTPYMEHTOB, OTITyCTHUTS JIEBYIO KHOIIKY MBIIIHU 1
LIEJIKHYTH JICBOM KHOIMKOM MBIIIK HAa CBOOOJHOM MecTe padoyero jJucTa AuarpamMmsl. Ha nuarpaMme nosiButcst
n300pakeHne cocmosAnus ¢ MapKepaMH H3MEHEHUS! €r0 TeOMETPUIECKIX Pa3MEPOB U IPEIUIOKEHHBIM CPenoit

HUMEHEM 10 YMOIYaHHIO, KOTOPOE pa3pabOTINKy CIIELyeT H3MEHUTb.

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 NPH TOOABICHHH HOBOTO COCIMOsHUA Ha THATPaMMy COCMOAHUIL, THO0
OTKPBIB OKHO CIIeH()UKALMHA CBOUCTB HOBOTO COCTNOSHIUA.
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Puc. 9.1. /Inarpamma cocrosiHuii nociie 00aBieHus Ha Hee cocTOsIHUS OKHUAaHue KapTOYKH

Jliist T0OABICHHOTO COCMOsIHUSL MOKHO OTKPBITh QUAI02080€ OKHO €TO CBOMCTB IBOMHBIM IIEITYKOM JICBON KHOMKOM MBIIIH
Ha n300pakKeHUHU 3TOTO JIEMEHTa Ha [MarpamMMe. B aToM ciiydae akTUBU3HPYETCSl OUaI02080€ OKHO CO CIIeLUaIbHBIMU
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 crieNU(UKAIIIHI CBOMCTB COCTOSTHUS

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

CMOAHME KIRTOYEN OMOSHHE KARTOYEN

O) ()

Puc. 9.3. /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 cBoiicTBa Sub state/activity history (HMcropuueckoe mo-COCTOSHIE/ OestmebHOCb), KOTOPOE
CTaHOBUTCS JIOCTYITHBIM JIJIS PEaKTUPOBAHMS MOCIE BEIOOpa MEPBOTO CBOMCTBA, U HaxaTh KHONKY Apply. B pesynsrate
BHYTPH HCXOJHOTO COCIMOsHUA TIOSIBUTCS BIOKEHHOE cocmosinue TIy0okoi ucropuu (puc. 9.3, 6).

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

HCXOJIHOTO COCMOsIHUsL TIOSIBUTCS. HOBOE BIOXKEHHOE cocmosnue ¢ umeHeM NewState, koTopoe npu nepeMeniecHuu
KOMITO3UTa B 00JIACTH AMArPaMMBbl COCTOsHUL BCeraa OyIeT HaXOAUThCs BHYTPU CBOETO KoMro3uTa (puc. 9.4).

OHMOAHHE KAPTOYKH

MewwState
®

Puc. 9.4. IIpespammenue cocrossans OXupanue KapTOYKH B KOMIIO3UTHOE COCTOSTHHE

PaccmoTpeHHBIE BBIIIE AEHCTBUS IPUBEICHBI TOJIBKO C IENBI0 WIITIOCTPAN OCOOCHHOCTEH CTICIIU(UKAIINNA UCTOPUIECKAX
Y BJIO’KCHHBIX MOJICOCTOSHUI U HE OTHOCATCS K pa3pabaThIBacMON MOICTH 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 PENAKTUPOBATh nepexo0bl, KOTOPBIE BXOIAT H BRIXOAAT U3 paccMaTpHBaeMoro coctostHus. [locnenuss
BKiIaaka Swimlanes (Joposxku) cIyKuT i cneudUKaiy J0poKeK, KOTopble, B KOHTeKcTe s3bika UML, onpexnensiorces
UL IRArPaMMBbl ICATEIbHOCTH.

JobasneHne nepexoia M pelakTUPOBAHHE €TO CBOMCTB

st 1o6aBIeHUs nepexoda MeXLy ABYMsI COCMOSHUSIMY HYXKHO C TIOMOIIBIO JICBO# KHOIKU MBI HaXaTh KHOTIKY C
U300pakeHUEM nepexoda Ha CIeUabHON TaHEIH HHCTPYMEHTOB, OTITYCTHUTh JICBYIO KHOTIKY MBIIIH, IIEIKHYTh JICBOM
KHOITKOW MBIIIH HA W300pa)KEHHH UCXOIHOTO COCTOSIHUSI Ha IMarpaMMe U OTIYCTHTh €€ Ha H300PaKCHUH [[EJICBOTO
cocTosiHus. B pesynbTare 3TUX ASHCTBUI HA JUarpaMMe MOSIBUTCS H300paKeHUE nepexodd, COSANHSIONICTO 1Ba
BBIOpPAaHHBIX cOCTOsTHUSA. [Ipoomkas pa3paboTKy MOJICITH CUCTEMBI YIIPaBJICHUs OaHKOMAaTOM, T00aBUM Ha

JMarpaMMmy cocmosnull HadansHoe cocmosinue ( Start State ) u coequnum ero nepexodom ¢ cocmosnuem OxunaHue
kapTouk# (puc. 9.5).
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Puc. 9.5. fuarpaMmma coCTOsTHHI TIOCIIE 00aBICHUS Ha HEe Mepexo/ia U3 Ha4yalbHOTO COCTOSIHUS B COCTOsiHHE OKUIaHme
KapTOUYKH

[ocne noGaBneHus nepexoda Ha qUATPaAMMy COCMOSHUL MOXKHO OTKPBITh OUAI02080€ OKHO €TI0 CBOMCTB 1
crnenuUIIpoBaTh JONOJTHUTEIBHBIE CBOHCTBA, JOCTYIHBIE HA COOTBETCTBYIOIINX BKIaAKax (puc. 9.6). Crnemyer oOpaTuTth
BHUMaHHE Ha JiBe TepBble cTpoku Bkiaaku Detail (IToapo6HO), KOTOpbIe NpeNCcTaBIsOTCs Hanboiee BaXKHBIMU U3
CBOUCTB nepexoda. Ileproe nore 6s00a Guard Condition city:xut asst 3aIaHusI CHOPOIHCEE020 YCI06US, KOTOPOE
oIpeieNsieT MPpaBuiIo cpabaThIBaHUs COOTBETCTBYIOIIETO nepexoda. Bo BTopoM none 66oda Action MOKHO
CcHenuQUIUPOBATH delicmaue, KOMmopoe npoucxooum npu cpabamuleanuy nepexoda 10 TOTo, Kak MOZAEINpyeMasi cucrema
HONAZET B LIEJIEBOE COCMOAHUE.



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. /InanoroBoe okHO crenn(HKaluy CBONCTB Nepexoaa, oTkpbiToe Ha Bkinaake Detail (ITogpo6no)

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

OxoHYaTeIIbHOE MOCTPOCHUC AHUArpaMMBbl COCTOSIHUI MOACIN OaHKoMara

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

1. Jo6aButh cocmosnus ¢ umeHamu: Oxxuganne BBoja [IMH-kona, [Iposepka [TMH-koa, Oxuganne BeIoopa
knueHTa, O6paboTka 3armpoca Ha CHsATHE Haju4HbIX, OOpaboTKa 3anpoca Ha MoJIydeHue CIpaBKy, Beinaya
HaJINYHBIX, [ledaTs, Bo3BpaT kapTouky, 3aBepiueHne TpaH3aKIuU U (PUHATBHOE coCmosHue.

2. J100aBUTh nepexod: KapToUKka BCTaBJI€HA, HANIPABIEHHBIN OT cocmoanus OxuaaHue

KapTo4kH K cocmosnuro Oxunanue soga [IMH-kona.

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

kozaa k cocmoanuio Ilposepka ITMH-kona.

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

KOJa K cocmosnuio Bo3Bpar kapTouKky.

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

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

7. Jlo6aBUTE nepexod: TpU HEYAAuH C Oelicmauem Ha nepexode KOH(UCKanns KapTOuKH, HarpaBIeHHBIH

ot cocmosnusa Iposepka [IMH-kona x cocmosanuio 3aBepiienne Tpanzakiuuy. st 3aganus oeucmeus Ha OaHHOM
nepexode CleayeT BBECTH TEKCT KOH(PHUCKAIMS KapTouku B 1moiie 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 0KHO crienU(pUKAIIIH CBOWCTB IIepexo/ia TPH HeyJauH MPH 3aJaHUH JEHCTBUS Ha TIepexo/ie

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

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

ot cocmosnus Ox)unanue BIOOpa KIMEeHTa K cocmosanuto O0paboTKa 3ampoca Ha CHATHE HATMYHBIX.

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

KJIMeHTa K cocmosnuro O0padoTKa 3anpoca Ha MOTyYSHUE CIIPABKH.

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

KJIMEHTa 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 cmopodiceulm 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 Brlgada HaAIMYHBIX K cocmosinuio Bo3Bpar KapTouKy.

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

16. Jlo6aBUTE nepexol: 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 nepexoo: TpaH3aKLKUs 3aBepIIeHa, HAIIPaBJIEHHbIH OT cocmosHusa 3aBepiieHne
TpaH3aKIMU K cocmosanuio OXuiaHue KapTouKH.

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

Jluazpamma cocmoanuii nias paccMaTpUBaeMOi MoJienT OaHkoMaTa OyieT UMeTh cieaytomuil Bua (puc. 9.8).
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Puc. 9.8. OxoHYaTeNBHBIA BUJI AUArpaMMbl COCTOSTHUHN JUIsS MOAEIMPOBAHUS TOBEACHHs OaHKOMaTa

Crieyer 3aMeTUTB, 4TO B pa3pabaThIBACMON MOJCIH OUASPAMMA COCMOSHUL SIBISIETCS. IMHCTBEHHOMN U OITHCHIBACT
MOBEICHHE CUCTEMBI yIIPaBIIeHUsI OAHKOMATOM B LENOM. [ TaBHOE TOCTOMHCTBO JAHHOM AUArPaMMBI COCHOSIHULL -
BO3MOXHOCTh MOJIETUPOBATH YCIOBHBIN XapaKTep pean3allii BCEX BAPHAHTOB UCTIOIL30BaHUS B JopMe U3MEHEHUS
OTHENBHBIX cocmosHutl pa3padbaTeiBaeMoii cucteMsl. B To e Bpems B cpene IBM Rational Rose 2003

IaHHasl Juaepamma He sBIIETCs He0OXO0MMMOI TSl TeHepaluy IIpOrpaMMHOT0 Koxa. [1oaToMy B citydae 1yOinupoBaHms
UH(pOpMAINH, IPEICTABICHHON HA AUarpaMMax KOOIEepallly 1 IIOCIe0BATENbHOCTH, pa3padoTKy qUarpaMMbl COCMOSHUL,
0COOEHHO B YCIIOBUAX }Ie(I)I/II_II/ITa BPEMCHH, OTIYIICHHOT'O Ha BBINIOJIHEHUE MMPOCKTA, HHOT' ZIa OITYCKAroT.

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

OcobeHHoCTH Pa3pabOTKU AUarpaMMEl JaesaTeabHoCcTH B cpene 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 mooeauposanus B Horauuu UML". J{ns Toro 4ro0sl MOCTPOUTH HAarpaMMy OesmenbHOCmU, €€ BHaYale
HEOOXO0ANMO CO31aTh U AKTUBU3HPOBATb.

HauaTp nocTpoeHne quarpaMMBbl 0esmenbHOCmy AJisl BBIOPAaHHOTO 3JIEMEHTa MOJIENU WIM MOJICIUPYEMON CUCTEMBI B LIEJIOM
MOYHO OJTHUM M3 CIIEYIOIINUX CIIOCO0O0B:

° [[{enKHYyTh HAa KHOIKE C H300pakeHUEM Ouaepammbvl COCMOAHUL HA CINAHOAPMHOLL NAHEAU UHCMPYMEHMO8, TIOCITIe
Yero CleyeT BRIOpaTh MPEACTaBICHNE U THII pa3padaThiBaeMOH JHarpaMMBl - JHarpaMma oesimenbHOCHIU.
° BeigenuTts noruueckoe npezacrasieHue ( Logical View ) win npeacTaBieHne BapHaHTOB ucnonb3oBanust ( Use

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

Diagram (Hosas —* Jluarpamma desmenvrocmu ).

° PackpeiTh nornueckoe npeacrasieHue ( Logical View ) B Opaysepe mpoekTa u BbIICIUTh pACCMATPUBAEMBbIi
KJIacC, onepayuio 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 HCIIONB30BAHHS, TI0CJIE YErO BBIMONHUTH ONEPALMI0 KOHTEKCTHOro MeHio: New 2 Activity

Diagram (Hosas ~* Jluarpamma desmensrocmu ).

° BBINONHUTS ONEpAInIo IIaBHOro MeHio: Browse ~ State Machine Diagram (0630p ~* JInarpamma
COCTOSIHHI), TTOCJIE CIIEAYET Yero BIOPATh MPECTABICHHE U TUIT pa3pabaTeiBacMON THArPAMMBI -

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 Ul Pa3pabOTKH AHarpaMmsl desimensHocmu (Tabm. 10.1). Ha3naueHue oTnensHbIX
KHOIIOK ITAHEJIN MOKHO Y3HATh M3 BCIUIBIBAIOIIUX ITOJICKAa30K.

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
BBIJICTICHUS DJIEMEHTOB Ha MarpamMmme
AIC Text Box JobasnseT Ha THarpaMMy TEKCTOBYIO 00JIaCTh
= Note Jo6aBnseT Ha quarpaMMy IpUMEdaHHe

Anchor Note to Item  To6apnsieT Ha AuarpaMMy CBSI3b MPUMEYAHHUS C COOTBETCTBYOIINM
: rpagUYecKUM IJIEMEHTOM JIHarpaMMbl

= State HobapiseT Ha AuarpaMMy COCTOSIHUE

= Activity Jo06aBnseT Ha TUarpaMMy OesimebHOCHb

. Start State JloGaBnsieT Ha qUarpaMMy HadajabHOE COCTOSIHUE

@ End State Jo6aBmnsieT Ha AuarpaMMy KOHEYHOE COCTOSTHHUE

A State Transition JlobGaBiisieT Ha qUarpaMMy nepexoo

) Transition to Self JlobaBiisieT Ha AUArPaMMy pepieKcushblil nepexoo

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

o5 Decision Jlo6aBnsieT Ha qUarpaMMy CUMBO NPUHAMUS peUeHUs IS

IBTEPHATHBHBIX 1€Pex0008

g Swimlane JloGaBnsieT Ha AUarpaMmy JIOPOKKY
= Object JoGaBnsieT Ha duazpammy 0b6wvexkm (10 yMOTUAHUIO OTCYTCTBYET)
- Object Flow Jlo6aBnsieT Ha qUarpaMMy CTPEIKY HOmoKa 00beknog (110 yMOTYaHUIO
’ OTCYTCTBYET)
2 Business Activity JobasnsieT Ha quarpaMMy OH3HEC-AesSTeNIbHOCTD (10 YMOITYaHUIO
OTCYTCTBYET)
B Business Transaction [lo6aBnsiet Ha AuarpaMMy OU3HEC-TPaH3aKIHIO (0 YMOTYAHHIO

OTCYTCTBYET)



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

Jnst pa3pabaTbIiBa@MOro MpoeKTa CUCTEMBI YIpaBlieHNs 0aHKOMAaTOM Quazpamma OesimenbHoCmiy OTIMCHIBAET
MOCTICTOBATEILHOCTD JICUCTBHI KIIMECHTA MPH UCIOIB30BaHUH OaHKoMaTa. J{J1sl yI00CTBa MOYKHO BKJIFOUUTH 3Ty AUATPAMMY
B JIOTUYECKOE npedcmasgierue, Ui 4ero HeobxoaumMo B Opay3epe MpoeKTa BBIACIUTH Joruueckoe npedcmasienue ( Logical
View ) 1 BBIIOJHAT ONepaiuio KOHTEKCTHOro menio: New ~* Activity

Diagram (Hosas ~" [Juacpamma desmenvrocmu ). TIponomkas paspaboTKy MPOEKTa 70 MOJETHPOBAHMIO CHCTEMBI
yrpaByicHUs] 0aHKOMATOM, MO>KHO MPUCTYIUTH K pa3pabd0TKe HOBOW AHarpaMMel oesmenvrocmu. C 3TOH LEeNbIo it
JMAarpaMMBbl OesimelbHOCmy MOJIed OaHkoMara 3aaaauM ums Jluarpamma oesmenvrocmu ATM, a B cekimio ee
JOKyMEHTAIMU BBEJEM TEKCT "Juacpamma oesimenbHoCmu ONHUCHIBACT II0CIIEI0BATEIBHOCTD JEUCTBUN KIIMEHTA PU
HCTIOJB30BaHUN OaHKOMAaTa'".

JloGaBnieHre ACATENFHOCTH Ha AUarpaMMy JEATEIHOCTH U PEJaKTHPOBAaHUE €€ CBOHCTB

Jnst moGaBieHus desimenbHocmi Ha JHArpaMMy OesimenbHoChy HYKHO ¢ TIOMOIIBIO JIEBOW KHOITKH MBIITH HaXKaTh KHOTIKY C
H300paKEHHEM TUKTOTPAMMEI OesimenbHOCHU Ha CTIEIUATbHON MaHe I HHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIKY MBIIIH U
IIEIKHYTh JIEBOM KHOTIKOM MBIIIIN Ha CBOOOIHOM MECTe pabouezo aucma auarpaMmel. Ha muarpamme mosiBUTCSE
H300paXKeHHe desmenbrocmu ¢ MapKepaMu N3MEHEHHS €r0 TeOMETPUUECKAX Pa3MEPOB M TPEIIOKEHHBIM CPEIOi

HAMEHEM 710 YMOTUYAHUIO, KOTOPOE Pa3spaboOTUHKy CIEAyeT H3MEHHUTE. J00aBUTE desmenbiocms 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 IPOrpaMMoi 7o yMonuanuro. Hauunas nocTpoenue nuarpaMmsl desmenbHocmu MOJeId OaHKoMaTa, Iy
TIepBoit moOaBIeHHON desmenvHocmu 3amaauM uMs BeraButh kaptouky (puc. 10.1).

%+ Rational Rose - ATMmodel - [Activity Diagram: Logical View ; Jluarpains g i i =|00] xj
[F] Fle Edt View Format Browse Report Query Tools Add-lns  Window Help =1#] x|
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For Help, piess F1 [elandt Language: Anshyse: e

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

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

CBOWCTB U ONPECACIINTD JOIMOJTHUTCIBHBIC CBOWCTBa deﬂmeﬂbﬂocmu, JOCTYITHBIC Ha COOTBCTCTBy}OH.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 15 OesimenbHOCmU CTAHOBSTCS TOCTYITHBIMU JIJIs BRIOOpA JiBa crepeoTrmna: Business Activity (busuec-
desmenvHocmy) 1 Business Transaction (busHec-TpaH3akius), KOTOPbIe UMEIOT COOCTBEHHOE TpauuecKoe H300pakeHue
(cM. tabm. 10.1). Ha Briaake Transitions ( Ilepexooet ) okHa crieuUKaIMU CBOMCTB desmenbHOCHY MOKHO OTIPEIeIISTh
U peIaKTHPOBATh nepexodbl, KOTOPBIE BXOMASAT U BHIXOIAT U3 paccMaTpuBaeMoil desmenvrhocmu. Ilocnensist

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

paccMmarpuBaeMas OesimenbHOCHb.

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 OesimeibHOCHb CITYKUT UMEHEM COOCTBEHHO OdestmeibHoCh, IOMeNaeMon Ha

auarpammy oesimenbrocmu. [1oatomy s dessmenvrocmu BO N30ekaHHe HEIOpa3yMeHHH JIydIlie OCTABUTh 3TY BKIIAJIKY
IIyCTOH.

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

JloGaBiieHue nepexoda Ha TuarpaMMy OesimelbHOCHY TIOJTHOCTIO aHAJIOTUYHO AUarpaMMe COCTOSIHUM. A UMEHHO, JUis
JO0aBICHUS nepexooda MEXIY IBYMS OesimelbHOCHAMY HY)KHO ¢ TIOMOIIBIO JIEBOW KHOIIKH MBIIIH HAKATh KHOIIKY C
n300pakeHNEM nepexoda Ha CIeHalbHON TAHEIH HHCTPYMEHTOB, OTITYCTHTH JICBYFO KHOTIKY MBIIIH, IIEIKHYTh JICBOU
KHOTIKOW MBIIIIN Ha U300pa’keHIH UCXOTHON desmenbHOoCmy Ha IAarpaMMe U OTIIYCTHTh €€ Ha H300paskeHIH

LIeJIeBOM desamenvrocmu. B pe3ynbpTare 3TUX ASHCTBHUH Ha TUarpaMMe MOSBUTCS H300pakeHne nepexodd, COeNHSIIOMEro
JIBE BBIOPAHHBIX desimenvhocmu. ECIi B KadecTBE OJJHOM U3 ISSITEIbHOCTEH SBIISICTCSI CHMBOJI BETBJICHHS MJIH COCAMHEHHUS,
TO MOPSAIOK JOOABICHUS Nepexo0a COXPAHICTCS MPESKHIM.

CretyeT 3aMeTHTb, YTO IPU HAJIMYUH B IPOEKTE 3aKOHUEHHOH Juaepammsl cocmoanuii TONBITKA 100aBUTh HA4YaJIbHOE
COCTOSIHHE Ha JHATPaMMy OesmenbHOCHY ¢ TIOMOILIBIO KHOIIKY CIIEIIMaIbHON aHeId HHCTPYMEHTOB OKaXeTCs
6e3ycnemHoi. B aToMm cirydae npoepamma |BM Rational Rose 2003 ¢pukcupyer Hanmndre B MOAETH HA9aIBHOTO COCTOSIHUS
U HE MO3BOJIUT JOOABUTH €T0 C IIOMOIILIO COOTBETCTBYIOIIEH KHOIKH Ha pa3padaThiBaeMble Ouazpammol

cocmosiHuil WK desimeabHocmu. PenmTs JaHHy1o Mpo0i1eMy MOXKHO OCPE/ICTBOM MEPETACKMUBAHUS C TIOMOIILIO MBIIIN
Ha4yaJbHOTO COCTOSHHMSA M3 Opay3epa POeKTa Ha JI00YI0 U3 BHOBb pa3padaThIBAEMbIX JHATPAMM.

[Nocne nobaBneHus nepexoda Ha qUATPAMMY OesimebHOCMU CTAHOBSITCS IOCTYITHBIMU JUTS PEAAKTHPOBAHUS €ro CBOHCTBA 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 nepexodos CaeayeT IOMHUTb, YTO BCE nepexodsl Ha TUarpaMMe OesimeibHOCHU 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
criennUKaIuN CBOMCTB nepexood.

OxoHYaTeIbHOE TMOCTPOCHUE TrUarpaMMbl AC€ATCIbHOCTU MOJICIIN OaHKOMAaTa

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

1. Hobasute oesmenvrocmu ¢ umeHamu: Beectu [TMH-kon, Beibpats Tun Tpanzaknuu, Beectu cymmy, [lomyunts
CIPaBKy O COCTOSIHUM cueTa, [losryaurs Hannunsble, [ToxydnTs ek, [Tomyduts KapTouky 1 pUHAIBHOE COCTOSHHE.

2. Jlo6aBUTE cumeonsl gemenenus (peuieHus), paclooKUB UX MEXIy desmenvHocmamvu ¢ uMeHaMmu: Beectu [TMH-
kox 1 BeiOpaTh T TpaH3akiuu, BeiOparts Tun Tpansakuuu 1 Beectu cymmy, Beectu cymmy u Ilonydurs cripaBky o
cocTosiHuu cueta, [lonyunts HanuuHble ¥ [lomyunts ek, [Tomyunuts ek u Ionyunts kapTouky. Ilpu aTom

TIOCIIEAHUM cumeon peuteHuss OYAET UCTIOJIb30BATHCS B KAUECTBE CHMBOJIA COETMHEHHSI.

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

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

pewenus K desmenvrocmuy BeiOpaTh TUI TpaH3akiuu. [ 3alaHUs CMOpodCce8o20 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 CeayeT BBOIUTE 0€3
CKOOOK.



BYstate Transition Specification el |

General Detai |

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

Auction: I

Send event:

|
Send arguments: I
Send target: I

Transzhion between substates

Fram I j

Ta I BrISpaTE THN TPAHZAKLMA j

k. I Cancel | Apply | Browze - Help

Puc. 10.4. [InanoroBoe OKHO crienu()UKauy CBOUCTB NEpexoia IPH 3aJaHUH CTOPOKEBOTO yCIIOBHUS

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

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

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

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

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

9. Jlo6aBuTh nepexoo, HapaBIICHHBIN 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 nievaTh 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 desmenvhocmu I1oTydnuTh 9eK K CUMBOJY COCTMHEHUSI.

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

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

18. Jl06aBUTh nepexod, HANIPaBICHHBIN OT desmenvrhocmu I10TyduTh KapTOUKy K (UHATEHOMY COCTOSHHIO.

IocTpoennas Takum o0pazoM duacpamma dessmenvrocmu Oyaer 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

Crenyer 3aMeTHUTh, YTO B pa3pabaTbiBaeMOil MOJICIH Juazpamma OesimeibHoCcmy He ONIChIBAET CUTYAIMIO OJIOKUPOBaHUS
KapTOYKH IPU TPHXK/IbI HeBepHO BBeneHHOM [TMH-koze. J[onoaHnTh aHHyIo TuarpaMMy OesmenbHocmi, KOTopast
YUYHUTBIBAET JaHHOE YCJIOBUE B (JOpMeE NMPOBEPKHU OTICIBHOIO YCIOBHS, IIPEJIAraeTcsl YUTATeIsIM CaMOCTOSITEIILHO B
Ka4yecTBE yIPAKHEHHUS.

Crenyer nomuuTh, uto B cpeae IBM Rational Rose 2003 duacpamma desmenvrocmu e siBIsieTcs: HEOOXOUMOMN JIJIst
TeHEpalUH MPOrpaMMHOro koja. [loaToMy pa3spaboTKy AuarpaMm 3TOr0 THIA, OCOOCHHO B YCIOBUX Ae(HIINTa BPEMEHH,
OTIYIIEHHOT'O Ha BBITOJHEHUE TIPOEKTa, MHOT/IA OMYCKAIOT. B TO ke BpeMs clielyeT OTMETHTh, 4TO B IIPOCKTAX
PEMH)XHHUPHHTA U JJOKYMEHTHPOBAHHSI OM3HEC-TIPOLIECCOB QUASPAMMA OesimMebHOCMU SIBIISIETCS OCHOBHBIM CPEICTBOM
BH3yaJIM3al[uy OM3HEC-TIPOIeCCOB B KOHTEKcTe si3bika UML.

.Ha6ODaTODHaH pa60Ta 20. Pa3pa60TKa JIMarpaMMbl KOMIOHEHTOB M PEJIAKTHPOBAHNE CBOMCTB €€ JIEMEHTOB

OcobeHHocTH pa3paboTKM quarpaMMbl KOMIIOHEHTOB B cpesie IBM Rational Rose 2003

Jluazpamma Komnonenmog CIyXKUT 4acThIO (PU3NUECKOTO MPEACTABICHUS MOJICIH, UTPAET BXXHYIO POJIb B IpoOIecce
OOAII u sBaseTcss HeOOXOAUMOH sl TeHEPaUK IPOrpaMMHOTO Kojia. OO0IIre peKOMEHIAuN 1o TTIOCTPOCHUIO
JMarpaMMBbl KOMHOHEHMOE OBUTH PacCMOTPEHBI B JieKiuu 12 Kypca "OCHOBBI 00beKmMHO-0pUeHMUPOSaHHO20
mooenuposanus B Hotarn UML". [T pa3paOoTku AuarpaMm Komnonennog B Opaysepe IpoeKTa peHa3HaueHO
OTHENBHOE npedcmasienue komnonenmos (Component View ), B KOTOPOM yKe COAEPKUTC OUASPDAMMA KOMROHEHMO8 C
MYCTBIM COJIEp’KaHHEM U UMeHeM no ymondanuio Main (I'naBHas).

AKTI/IBI/I3aIII/I${ AunarpaMMbl KOMNOHERMOo6 MOXKET OBITH BBIIIOJIHEHA OJHUM H3 CICAYIOIUX CII0CO0O0B:

° [enKkHYTh HA KHOTIKE C H300paXEHUEM JHArPAMMbl KOMHOHEHMOE HA CIMAHOAPMHOU NAHEAU UHCIMPYMEHNO8.
° 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 YUCTBIM pabouum
JUCMOM JUATPAMMBl KOMNOHEH!MO8 U CIIELUAIIbHASL NaHelb UHCIMPYMEHMOo8, COJepKalllas KHOIKH ¢ H300paxeHneM
rpadu4ecKux NPUMUTHBOB, HEOOXOANMBIX JUIS Pa3padOTKH AUATPaMMBbl Komnonenmog (Tadmn. 12.1).

Ik

iR

Ta6nnua 12.1. Ha3HaueHne KHOIIOK creuuaIbHON MaHeIn HHCTPYMEHTOB JAWarpaMMbl 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 n3obpakeHme Kypcopa B pOpMY CTPEIKH IS

MOCICAYIOMICTO BbIACICHUA 3JICMCHTOB Ha AUarpaMmme

JobapnseT Ha TUarpaMMy TEKCTOBYIO 00JIaCTh

Jo6asnsieT Ha quarpaMMy IpUMevaHHe

Jlo6aBnseT Ha TuarpaMMy CBA3b IIPUMEYAHUS C COOTBETCTBYIOLIUM

rpadUUeCKUM IEMEHTOM JTHATPaMMEI

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

JobanseT Ha TuarpaMMy Crielu(pUKAINIO 3a1a4n

JlobGaBnseT Ha JUarpaMmy TEJO 3a1aqu

Jo6apnseT Ha THarpaMMy THIIOBYIO TTOAIIPOTPAMMEBI(TI0 YMOTYaHHIO

OTCYTCTBYET)

JobaBnsieT Ha qUarpaMMy THIIOBOH TTaKeT (110 YMOIYaHUIO OTCYTCTBYET)

JobasnseT Ha tuarpaMMy 6a3y JaHHBIX (II0 YMOJYaHUIO OTCYTCTBYET)

Kak BugHO U3 3T0M TaONHIEL, 70 YMOTUYAHHUIO HA TIAHETH HHCTPYMEHTOB OTCYTCTBYIOT TOJIBKO TPH I'padUUeCKUX HIIEMEHTa
13 PACCMOTPEHHBIX PaHee JIEMEHTOB AUArpaMMbl KOMHOHEHMOG, @ UMEHHO - KHOIIKH C TUKTOrpaMMaM# TUIIOBOM
MOIIPOTPAMMBI, THIIOBOTO TIAKETa U 6a3bl OaHHbIX. [Ipr HEOOXOJUMOCTH UX MOYKHO JT00AaBUTh Ha CIICIUATBHYIO MTAHEIh
IUarpaMMBbl KOMNOHeHMAa CTAaHAAPTHBIM CIIOCOOOM.

Ilpozpamma |BM Rational Rose 2003 ne nmonuepuBaeT rpapuieckue cmepeomunsl, paACCMOTPEHHBIE B JIeKInHU 12 Kypca
"OCHOBBI 00bEKMHO-0PUEHMUPOBAHHO20 MoOdenuposanus B Hotarmu UML", u npeiaraet yenviil psij
COOCTBEHHBIX cmepeomunos. I papudeckoe n300paKeHUE ITUX CMepeomunos U X KpaTKkas XapaKTepHCTHKA MPUBOISTCS B



crnenyromeid Tabnuue (tabn. 12.2). Ipu 5TOM Kak1oMy U3 KOMHOHEHMO8, KaK MPaBUIIO0, COOTBETCTBYET
OTJEJbHBIN atin NCXOIHOM COOPKHM MPOTrPaMMHOTO TIPHIIOKEHHS.

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

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 OTHOCALIMXCS K KAKMM-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
aTpuOyTOB U ornepaluii. B s3pIke IpOrpaMMUpPOBAHUSI

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

Teno makera. 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 HE3aBUCHMBIH MMOTOK YIIPABICHHUSL.

NewGenericSubbro Generic Subprogram Tumosas moxmporpamma. COIepKUT onucanue nepemenHsbix,
Prog npoueayp u GyHKIHH, KOTOpbIE MOTYT OBITh HCIIOJIb30BaHBI 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 MPHI0KEHUIX

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

MNewSubprogspec

Hcnons3oBaHme pacCCMOTPEHHBIX C/Mepeomunog CymecTBEHHO YBEIMIMBAIOT HArJIAJHOCTh IPa)MuecKoro MpeACTaBIeHUs
JuarpaMmbl KOMHOHEHMOE U NO3BOJIIIOT apPXUTEKTOPY YTOUHUTh XapakTep pealn3alliid MOJEIH IPOrpaMMHUCTOM Ha
BBIOPAHHOM SI3BIKE MTPOrPAMMHPOBAHUS.

I[O6aBJ'ICHI/Ie KOMIIOHEHTA Ha AUarpaMMy KOMIIOHCHTOB U pCAAKTUPOBAHHUE €TO CBOICTB

Jist n0GaBIICHUS] KOMIOHEeHMA Ha AUATPAMMY KOMROHEHN06 HY)KHO C IOMOIIBIO JIEBOW KHOIIKH MBIIIU HAXATh KHOIIKY C
N300paKEHUEM [TUKTOTPAMMBI KOMHOHEHMA HA CTICIUAIbHOM MaHEIN HHCTPYMEHTOB, OTITYCTHTH JICBYIO KHOIKY MBIIIN 1
HIENKHYTh JIEBOH KHOMKOM MBIIIK HAa CBOOOTHOM MecTe pabovero Jiucra quarpaMMsbl. JI00aBUTh KOMHOHeHm Ha HarpamMmmy
MOYKHO TaKke ¢ IOMOIIBIO onepayuu TaBHoTo Menio: Tools —* Create ™ Component wi ¢

IOMOIIBIO onepayuu KOHTeKCTHOro Menio: New ~— Component, peaBapuTeabHO

BBIJICIINB npedcmaesienue KOMNOHenmog B Opay3epe NpoeKTa.

B pesynbrate aTHX A€HCTBHUIT Ha JUarpaMMe MOSIBUTCS M300pakeHNE KOMROHeHma ¢ MapKepaMy U3MEHEHUsI ero
TEeOMETPHUUECKUX PA3MEPOB U MPEUIOKEHHBIM CPEI0il UMEHEM 710 YMOITYaHUIO, KOTOPOE pa3paboTUNKy CIIeIyeT N3MEHUTD.
ITponomkast pa3pabOTKy MOAENN CUCTEMBI yIpaBIeHUs OAHKOMATOM, IIOCTPOHM JUI HEee AuarpaMMmy komnorenmog. C 31oi
LENTBI0 N3MEHUM UM TMarpaMMBl, TIPEUIOKEHHOE 7o yMoTdaHuto Main, Ha Juazpamma komnonenmos ATM, a nist
NEePBOro 00aBICHHOTO KoMnoHenma 3ananuMm umst MainATM.exe (puc. 12.1).
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Puc. 12.1. /luarpamma KOMIIOHEHTOB Tocje qo0aBieHus koMnoHeHTa MainATM.exe

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

Eumpunent Specification for MainATM d |

General IDetaiI I Healizesl Files I

M arne; IMainﬁ.TM.EHE

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

Documentation:

Peanusyer knack: Al
KoHrponnep baHkoraTa
W T paHsaruma baHkomara

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

Puc. 12.2. /luanoroBoe okHO crierudukanuu cBoiicTB kommoHeHta MainATM.exe

B wactHocTH, st Komnonenma MainATM.exe MoxHO BeIOpath crepeotunt <<EXE>> u3 npeamaraeMoro BIOKEHHOTO
CIMCKA, TOCKOJIbKY IIPUMEHHUTENIFHO K pa3pabaTbiBacMOil MOJIENTH PEAIIOIaraeTcs pealn3alus 3TOro KOMHOHeHmd B
dbopme ucnonaumoro ¢aiina. [Ipu 3tom Ha Bknaake Realizes (Peanusyer) cogepxaTcst Bce KIacChl, BKIIOYAs H aKTEPOB,
KOTOpBIC Ha JJAHHBIH MOMEHT PUCYTCTBYIOT B MozenH (puc. 12.3). Cienyer 3aMeTUTb, YTO KJIAcChl OyIyT IMOKa3aHbl B 9TOM
OKHe TOJIbKO TIpH BbIOpanHOM cBoiictBe Show all classes (IToka3ats Bce kimaccsl).



Eumpunent Specification for Maind el s

Generall Detsil  Realizes | Files I

¥ Show all clazzes

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

dl | H

] I Cancel | Apply | Emwsevl Help |

Puc. 12.3. /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
peanu3aIyy UCTIONb3yeTCs A3bIK aHAIN3a, KOTOPBIH B TIOCIECTBUHU CIIEAYEeT U3MEHHUTh HA TOT A3bIK NPOSPAMMUPOBAHUSL,
KOTOPBIH MPEAToaraeTcsi HCI0JIb30BaTh ISl HAIIMCAHMS IPOrpaMMHOT0 Koja. B nanpHeieM npu reHepannu
MIPOTrPaMMHOTO K0Jja He00X0IMMO OYyZIeT JIOMOTHNUTEIBHO BEIOPATh T€ KIIACChl, KOTOPBIE PEaln3yeT TOT HIIH

HWHOU Komnonenm Monend. Ilpoepamma |BM Rational Rose 2003 monmep:xuBaeT BO3MOXHOCTh UCTIOIB30BaHUS Pa3IMIHBIX
SI3BIKOB MPOTPaMMHUPOBAHUS IS peaTu3aliy Pa3IHIHBIX KOMHOHEHNO08 MOJIENH.

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

JobaBneHre OTHOIICHHUS 3aBUCUMOCTH Ha THarpaMMy KOMIOHEHNO06 aHAJOTHYHO J00ABICHHIO COOTBETCTBYIOLIETO
OTHOIICHHS Ha AMarpaMMy BapHaHTOB MCIIOJIb30BaHusl. [Ipoomkas pa3paboTKy Moiesin GaHKoMaTa, Ha

JIHarpaMMy KOMIOHEHMO086 TIPEIBAPUTEIBHO CIIeNyeT J00aBUTh BTOPOil komnonenm ¢ uMeHeM MainBank, a7 kotoporo
BBIOpaTh crepeotrn Main Program. [l noOaBiieHust 3aBUCHMOCTH MEXAY ABYMS KOMNOHEHMAMU HY)XHO C IIOMOLIBIO
JIEBOI1 KHOITKM MBILIM HAXATh KHOIKY C U300payKeHNEM 3aBUCHMOCTH Ha CIIEIHaIbHOW MaHel HHCTPYMEHTOB, OTIYCTUTh
JIEBYIO KHOIIKY MBILIH, IEIKHYTb JIEBOW KHOIKON MBIIIN HAa U300paKEHUU UCXOTHOTO KOMNOHEHMA HA THarpaMMe 1
OTIYCTHTH €€ Ha M300pakeHNH [IeTIeBOT0 KOMNOHenma. B pe3ynbrare 3TUX NEHCTBUH Ha [UarpaMMe IOSBUTCS
n300pakeHre OTHOIICHNUS 3aBUCUMOCTH B ()OpME ITyHKTUPHOH JIMHUH CO CTPEJIKOH, COeIMHSIONEeH 1Ba

BBIOPAHHBIX KOMNOHEHMA.

IIpUMEHUTENBHO K AUarpaMMe KOMHOHEHMO8 MOJIEA OaHKOMAaTa PACCMOTPEHHBIM CIIOCOOOM ClIeIyeT

J00aBUTh OMHOUeHUe 3aBUICUMOCTH OT KoMnonenma ¢ uMeHeM MainATM.exe k komnonenmy ¢ umenem MainBank.
B oononnenue x 3TOMy I HATJIAAHOCTH MOXHO YKa3aTh B OopMe IPUMEYaHHH Te KIaCChl MOJICIH, KOTOPBIC
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 OTHOILICHHS 3aBUCUMOCTH MEXy KoMnoHeHTaMu MainATM.exe u
MainBank

Crnemyer 3aMETUTB, 9TO omHouieHue 3aBucuMocTH B cpene IBM Rational Rose 2003 He nMeeT cOOCTBEHHOTO OKHA
cneuudukau cBoiictB. VIMEHHO no 3Toi npuunHe crneruduIpoBaTh CBONCTBA JAHHOTO OTHOILEHUS, TAKHE KaK UM U
CTEPEOTHII, MOYKHO TOJIBKO C IIOMOIIIBIO TSKCTOBOM O0JIACTH, YTO HENb3sI MPU3HAThH YOOHBIM C MPAKTHUCCKON TOYKU
3peHHS.

OxoHYaTeIIbHOE MOCTPOCHHUC AUArpaMMbl KOMIIOHCHTOB MOJCIIN OankoMara

I[J'IS[ 3aBCPUICHUA MTOCTPOCHUS UArPAMMBI KOMNOHEHmMO6 pacCMATPUBACMOT'0 IpUMEpa CJICAYCT OINMCAHHBIM BBIIIC
CII0co00M I[O6aBI/ITB OCTaBIIHECS KOMNoHeHmul U 3aBUCUMOCTH. C 3TOM HCJIbIO CJIICAYCT BBINOJIHUTL CIICAYOIINC ,IleﬁCTBPIﬂZ

1. JobaButh komnonenm ¢ umeneM: YcrpoiictBa bankomara, s kotroporo 3anath crepeorun Task Specification.
2. Jl00aBUTE KoMnonenmsl ¢ IMEHAMH: Y CTPOUCTBO UTeHUsI KapToukH, KinaBuarypa bankomara, [TpuaTep
bankomara, Jxpan bankomarta, YCcTpoHCTBO BbIIAYH HAJIWYHBIX, A1 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 KAPTOUKHU K KOMNOHEHMY C

nmeneM YcrpolictBa bankomara.

5. Jl06aBuTh 3asucumocms oT Komnonenma c nmeHeM KiaBnarypa 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 HAJMYHBIX 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
TeHepaluy porpaMMHOro koja. Iloaromy npu pa3paboTke IuarpaMMbl KOMIOHEHMOE IPUCYTCTBYET HEKOTOpast
HEOJHO3HAYHOCTH BEIOOPA COOTBETCTBYIOIINX CIMEpeomunos, CBsi3anHast C 0COOEHHOCTSIMH TIpeIoaraeMoil peann3anun
MIPOTrPaMMHOTO TIpHiIokeHus. [Ipu paboTe ¢ quarpaMMoi KomMnoHenmo8 MOXKHO TaKKe CO3/1aBaTh IMAKEThl U pa3MeNIaTh B
HUX KOMHOHEeHMbl, U3MEHSTh MX CHeNN(HUKAIUIO 1 OTHOIIECHHUS 3aBUCHMOCTH MEXIY Pa3INUHBIMU 3JIEMEHTaMH
JUarpaMMBbl. BRITOTHUTE 3TH ASHCTBHS MIPEJIaraeTCsl YUTATENIM CAMOCTOSTETIFHO B KAUECTBE YIPAKHEHHS.

JIaboparopHas pabora 21. PazpaboTka 1uarpaMMBbl pa3BEPTLIBAHUSA U PEJAKTUPOBAHUE CBOICTB €€ DJIEMEHTOB.

OcobeHHOCTH pa3pabOTKK ArarpaMMbl pa3BepTeiBanus B cpeae IBM Rational Rose 2003

Juazpamma pazeepmuléanus SBISETCS BTOPOH COCTABHOM 4aCThIO (PM3MYECKOTO TPE/ICTABICHHS MOACIH 1
pa3pabaTtbIBaeTCsl, KaK MPaBIUIO, ISl TEPPUTOPUATBEHO pacpeeNieHHbIX crcteM. [ pa3paboTku duaepamm
KOMNOHeHmos B Opay3epe MpoeKTa MpeJHa3HaueHo OTIelIbHOe npedcmasnenue pazeptoiBanus ( Deployment View ), B
KOTOPOM YK€ COJIEPIKUTCS OUASPAMMA PA36EPMbIEAHUsL C TIyCTBIM COJIepKaHHeM U 0e3 COOCTBEHHOTO HMEHH.

AKTHBH3AIMS OUaepammbl pa3eepmuléanusi MOXKET OBITH BHITIOJHEHA OJJHUM U3 CJIETYIOIIMX CIIOCOOO0B:

°
Pa38epmuleanus).

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

B pe3ynbTaTe BBITOIHEHUS STHX ACHCTBUHN MOSBISIETCS HOBOE OKHO C YHCTBIM pAfoHUM JUCOM OUASDAMMDbL
paséepmvleanus U CICUUATBHAS NAHeNb UHCMPYMEHINO0E, COACPIKAILAsI KHOMKU ¢ M300pakeHHeM rpaduueckux
MIPUMHUTHBOB, HCOOXOIMMBIX JIJIs pa3pabOTKu Juacpammel pazeepmouiéanus (tadmn. 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 DJIEMEHTOB Ha JHArpaMme

AIC Text Box JobanseT Ha THarpaMMy TEKCTOBYIO 00JIacTh

= Note Jlo6aBnsieT Ha qUarpaMMy IpUMevaHie

- 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 Pa3BEPTHIBAHNA COCTOUT B CO3JIaHUU 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.

JlobarnieHue y3iia Ha JuarpaMMy pa3BepThIBAaHHS U PEAAKTUPOBAHKE €r0 CBOMCTB

st no6aBIeHUs y371a Ha AMArPaMMy Pa3BEePThIBAHUS HYXKHO C ITOMOIIBIO JIEBOW KHOIKH MBIIIN HAXKATh KHOIIKY C
H300paXeHHeM TIMKTOTPaMMBbI TpeOyeMoro ysia ( npoyeccopa Winn ycmpoticmea ) Ha CIeIHaIbHON TaHEIH HHCTPYMEHTOB,
OTIIYCTUTH JIEBYIO KHOTIKY MBIIIN U IIEIKHYTh JIEBOM KHOIIKOW MBI Ha CBOOOHOM MecTe pab0odero JMUCTa JHarpaMMBl.
JHlo6aBuTh npoyeccop Ha IMarpaMmmy pa3BepThIBAHHS MOXHO TAKKe C

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

IOMOIIBIO O7epayuu KOHTEKCTHOTO Menio: New ~*  Processor, mpegBapuTensHO

BBIICTIUB npedcmasieHue pa3BepThIBaHMs B Opay3epe MpoeKTa. AHAJOTHYHO T00aBUTh YCmpolicmeo Ha AUarpaMMy MOXKHO
TAKKE C TOMOIIBIO onepayuu TIaBHoro menio: Tools ~* Create ~ Device mm ¢

TIOMOIIBIO Onepayuu KOHTEKCTHOTO Menio: New ~*  Device, npeiBapiTenbHO BBIICITHB npedcmasienue PasBepTHIBAHMS B
Opay3epe MmpoekTa.

B pesynprarte sTHX ASHCTBHIA Ha JUarpaMMe pa3BepThIBAHUS MOABUTCS H300pakeHNe y31a TpeOyeMoro THIIAa C MapKepaMu
N3MEHEHHS €T0 TEOMETPHUYECKHX Pa3MEPOB U MPEAJIOKEHHBIM CpEIoii NUMEHEM M0 YMOITYaHHUIO, KOTOPOE pa3paboTIuKy
cienyeT m3MeHUTh. [Ipr 3TOM ciexyer uMeTh B BHIY, 4To B cpeae |IBM Rational Rose 2003 oz mporieccopoM moHUMAaeTcst
pECYpPCOEMKHIA y3ei, a IOJ] yCMmpolicmeEoM - HEPECYPCOEMKHH y3er.

IIponomkas pa3pabOTKy MOJEIH CUCTEMBI YIIPaBICHIS OaHKOMATOM, IOCTPOUM JUIS Hee Juarpammy paspepTeiBaHus. C
9TOH LEJBI0 B KAYECTBE TIEPBOTO V3/1d BEIOEPEM THII npoyeccop W 3anaauM emy uMs bankomar Nel, niist kotroporo B hopme
MPUMEYaHus YKakeM nomeuennoe 3navenue: {adpec = yin. Canosasi, 1.5}. DTO 3HaueHue CITy>KUT JIs crieludukamu
KOHKPETHOTO ajpeca 0JTHOTO u3 6aHKoMaToB cucteMsbl (puc. 13.1).

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

JLi1st KaXKI0T0 npoyeccopa MOXKHO crieu(UIMPOBATh pa3InIHbIC CBOMCTBA, TAKUE KAK CTEPEOTHUII, XapaKTEPUCTHKY,
MPOIeCChl U UX npUopuTeT. CreruduKaius 3TUX CBOMCTB OCYIIECTBISCTCS C MOMOIIIBIO JTHAI0rOBOTO OKHA CHCIIM(DUKAIIUT
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. [lnanoroBoe okHO crieruduranny cBOHCTB y3i1a bankomar Ne 1

IIpu sToMm Ha Brianke 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 MIPOIECCHl U BApUAHT NIAHUPOBaHUs ero padoTs (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. /lnanoroBoe okHO crienuukanuy cBoicTs y3na bankomar Ne 1, otkpsiToe Ha Bkianke Detail (IToapo6Ho)

XapakTepuCTHKH npoyeccopa, TaKhe Kak ero ovicmpodeticmaue 1 00beM OMepaTUBHON MaMATH, MOTYT OBITh 3aITHCaHbI B
(dhopMe TekcTa B MHOTOCTpaHHUYHOE nojte ¢ umeHeM Characteristics. B noze Processes (IIporiecch) MOXHO 3a1aTh
HEKOTOPBIiA TPOIIECC, KOTOPBIi MPEAMOTAaracTCs peain30BaTh Ha JAHHOM npoyeccope. C 3TOM 1ebI0 HEOOXOAUMO
BBIMOJHUTH OMEPAIMI0 KOHTEKCTHOTO Merio INnsert (BcTaBuTh) v BBECTH TEKCT MMEHH Tpoliecca. Jlagee MOKHO

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

IIpu HATIMYUK Y npoyeccopa HECKONIBKHX MPOLIECCOB MOXKET OBITh JOMOJIHUTEILHO ONpe/eiIeHa
OpOLIEypa NAAHUPOSAHUs UX BBINOIHEHNUS. [1Jist cienuUKaiK IPOLEIYPBI RAIAHUPOSAHUS NPOYECCOPA MOTYT OBITh
MCIIONB30BaHbI CIEYIOIE BapuaHThl BeIOopa B rpymnme Scheduling:

° Preemptive (C mpuoputetom) - onpeaessieT Ipoueaypy mIaHuposanus, TPy KOTOPOH MPOIECC ¢ OOIBIITNM
MIPUOPHUTETOM OyZIeT UMETh ITPEUMYIIECTBO IIPH HUCIIOJIL30BAHIH PECYPCOB 1poyeccopa 10 CPABHEHUIO C

MEHEE NpUOPUMEmHbIMU NPOYECCAMU.

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

° Cyclic (Huknuueckuii) - onpeaenseT Npoueaypy niaHuposarus, Ipu KOTOPOl npuopumenmsl npoyeccos TakKe
UTHOpUPYHOTCs. Bee npoieccs! BBINOTHAIOTCS HUKINYECKU 0 KPYTY, IPH ATOM KaKIOMY U3 HUX BBIIEISETCS
(UKCHUpOBaHHOE BPEeMsI Ha BBITIOJIHEHHUE, MO MPOIIECTBHH KOTOPOTO YIIPABIICHHUE MEPEIAeTCs CIeIyIOIEMY TIPOIIecCy.

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

° Manual (BpyuHyo) - onpeaenset Npolueaypy nIaHUpOsaHs, Ipu KOTOPOI nIaHUposaHue 6bINOTHEH U
npoyeccos OCYIIECTBIIAETCS MOJIb30BaTEIEM.

st oToOpaxkeHust nHGpOpPMAIIKK O MPOLIECCax, BHIIONHIEMbIX Ha OTICIbHBIX 1poyeccopax, MpeACTaBICHHBIX Ha AUarpaMme
Ppa3BepThIBAHMSA, CIICAYET BHIIIOIHUTH ONEPALIHI0 KOHTEKCTHOTO Menio Show Processes (ITokasate npoueccsr). [
otoOpakeHHss 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 CTEPEOTHI <<3aKpbiTasi cemv>>. [Ipu
9TOM JIJIsl 33JJaHUsI CTEPEOTHIIA CIIEAYET BBECTH €ro TeKCT 0e3 YIIIOBbIX KaBbIYEeK B CTPOKY C MMeHeM Stereotype.

Jnst yempoticmea Habop pelakTHPYEMbIX CBOMCTB MEHBIIIE, II03TOMY /ISl HETO C TOMOIIBIO COOTBETCTBYIOIETO OKHA
crenu(UKaK CBOMNCTB MOXKHO ONPE/ICIINTD: UMSI, CTEPEOTHII, JOKYMEHTAIMIO U XapakTepucTuky (puc. 13.4). Oror dakr
COIJIaCyeTCsl C ONPENEICHUEM yCmpoiichéa KaK HEPECYPCOEMKOTI0 )37a, HA KOTOPOM OTCYTCTBYET npoyeccop.
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Puc. 13.4. /InanoroBoe okHO crienu(uKanuy cBOUCTB yctpoiictBa CeTb, OTKpbITOE Ha BKiIaake Detail (ITogpoOHO)
JlabopaTopHas pa6oTa 23. OcoOEHHOCTH TeHEPAIIUH TPOrPAMMHOTO KOJIa.

Jast Monenu 00paboTKK 3aKa30B CreHEPUPYHTE MPOTpaMMHBIN KOJI Ha si3bike C++.
Omanbvi 6bIN0IHEHUSA YRPAICHEHUA
BBoa Tes1 NakeToB HA AMATrPaAMMY KOMIIOHEHTOB CHCTEMbI

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

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

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

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

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

OrderClientExe OrderDetail

OrderQptions
OrderDetail
e
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N .. Orderbdgr Orderbdgr
OrderOptions OrderSenverExe
Qrderltem
P Transactionhigr
-

A
Orderltem -

E

OTkpoiiTe TIaBHYIO Auarpammy kiaccoB mojenu (Main) B goruyeckom mpejacrarienun (Logical view) momenu. Beibepure
B MeHro Report > Show Access Violations. TIpoananu3upyiiTe 1 HCIIPaBbTE BCE HAPYIICHHUS MPABHJI JOCTYIIA, TOKA3aHHbBIC B
COOTBETCTBYIOIIEM JTHAJIOOBOM OKHE.

Puc.11.1. [luarpamma KOMIIOHEHTOB cucTeMbl Order

Ycranoska si3pika C++

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

Ha3nayeHue KOMIIOHEHTaM CHUCTEMBbI SI3bIKA reHepainvu nporpamMmmHoOro Kkoaa

1. Otkpoiite cienudukanmo kommonenta Order (creruduKaImio MakeTa) B akeTe
KoMITOHEHTOB Entities. BeiGepure B kauecTBe s3bIKa peanuzanuu C++.
2. [oBTopuTe 1. 1 17151 OCTATBHBIX KOMIIOHEHTOB CUCTEMBI (cM. puc.11.1).

Ha3znadeHnue cBoiicTB reHepanuu nNnporpamMmmMmHoOro Kkoaa

1. JIroGpIM crToCOOOM cO3aaiiTe KOPHEBOH KaTajor Ui TEHEPUPYEMOT0 IIPOTPaMMHOTO KOJIa, Tie OyAyT CO3/1aHbI BCe
KaTanoru u ¢paiisl C++ (Hanpumep, c:\order).

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

3. HaxxmuTe xHonky Clone mist co3nanus cBoeit Konnu Habopa CBOMCTB mpoekTa. BBeauTe uMst A7ist HOBOTO Habopa CBOMCTB
npoekTa (Harmpumep, MyPropertySet) u BeiGepute ero B packpsiBaroriieMcs crvcke Set mianorosoro okuna Options.

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



T'enepanust nporpamMmmuoro koga C++

1. Otkpoiite 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
¢yHKUMH pazpabaThIBaeMOil CHCTEMBI Ha 3TaIle ONpeIeIeHns TpeOOBaHUHN 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 mucrmmuiaa RUP BrimtouaroT B ce0s1 BCe 3IIeMEHTHI ONMCAHUs OM3HEC TIpoIiecca:
ETIH;
KOHIIETIIINY;
MMOTOK padoT;
OIHCAaHUE BUIOB JEATEIBHOCTH;
oIMcaHue apTe(aKkToB;
PpEeKOMEHIaITHH;
11a0JIOHBI TOKYMEHTOB.

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

Oran padot o Monenu Huarpammbl [Ipumedanus
RUP UML
Busnec Bu3Hec mporeccsl Use case Monens 0ToOpakaeT IpoLecCHl,
MOJIeTUPOBaHUE (business use case diagram IO UIeKAL e aBTOMATH3alUH, CBI3HU
(Business model) IMEXTY MPOIIECCaMU, [EITH, KOTOPbIE
Modeling) OHU OJ/IEPKHUBAIOT, CYOBEKTOB 1
00BEKTOB, B3aNMO/ICHCTBYIOMINX C
OU3HEC MIPOLECCAMH U SIBILIFOLIIXCS
BHEITHUMHE 10 OTHOIIICHHUIO K HUM,
HApUMEp KIIMEHTAMH 1
napTHepamu. MoJielib HCTIOTb3YeTCs
IJIsT OTIpe/ieNIeHHs LeJIeif CUCTEMBI U
pa30UeHHs CHCTEMBI Ha
noacuctembl. Kaxkaomy ousnec
[IPOIIECCY CTABUTCS B COOTBETCTBHE
MoICHCTEMA
Omnucanne GU3HEC Activity Mozesb oToOpaskaer IOTOK paboT
MpOoLECcCcoB diagram o 6uzHec npoueccy. Mojens
(business object MCTTIONB3YETCS TS OTIPEACIICHUS
model RUP 2002 IMOJTyJICH MTOJICUCTEM U UX ()yHKITHH.
M business
analysis model
RUP 2003)




Onucanue OU3HEC

Class diagram,

Monens oToOpaxaeTr CyIIHOCTH

cytrocTa (business
object model RUP
2002 wu business
analysis model RUP
2003)

Statechartdia
gram.

cyuaoctei (business Use case peanbHOTrO Mupa (business entity), ux

object model RUP diagram aTpuOyTHI. MOIENTb HCTIONB3YETCS IS

2002 wim business (opMHUpOBaHUS aTbOOMOB BXOIHBIX U

analysis model RUP BEIXOHBIX (POPM CHCTEMBEI,

2003) MPOEKTUPOBAHHS MOJIb30BATEIHECKOTO
muHTepdeiica, 6a3 TaHHBIX, KJIACCOB,
peanu3yomux QpyHKIuI

Ornrcanue Activity Moentb 0TOOpaXkaeT COCTOSHUS

COCTOSTHHMST GH3HEC diagram, CYIITHOCTH PeaJbHOTO MHpA.

Mopenb UCIONb3yeTCs ISt

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 0ToOpaskaeT POl U UX
ABTOMATH3HPyEMBbIE BUBI
neaTebHOCTU. Mozenb UCIOIb3yeTCs
pu onpeesieHnd QyHKIUI CUCTEMBI

CtpykTypa
MpEeAIPUATHS
(business object
model RUP 2002 wu
business analysis
model RUP 2003)

case diagram

Class diagram, Use

Monens 0oToOpaxaeT CTpyKTypy
ABTOMATHU3UPYEMOT'0 MPEATIPUSITHS.
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 cueHapHu
[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 CPEJCTBA

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)

Monens Class diagram, Moieb OMICHIBACT PEeaTH3aIHio
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 [TOCJICIOBATEIBHOCTD BBIITOJHEHHS 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
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[Ouarpamma gencTeuin aAna AenoBoro npeuenerta VMiHamemayanbHas pemcTpaums B Mogenm
AEnOoBbIX NPELEeaeHTOB perncTpaumm B asponopry.

JAunarpaMmma Kjaccos

ﬁﬁ-ﬂ

,I[narpamma KRJACCOB ITOKA3bLIBACT COBOKYIHOCTH AEKIIAapaTHBHBIX
(C’l‘ﬁl‘ﬂ HYECKH )L) AEMEHTOB MOJCIH, TAKHX KaK KJIACChl H MMAKCTLL, a TaKMKE
HX COACPKAHHE U CBA3H.

I[HﬂlpﬂMMbI KJIaCCOB IMOKa3bIBAKOT CBA3ZH aCCOLHallHH, Oﬁheﬂ,l’IHeHHH H 0606]].[3HHH MENAY ASI0BbIMH
pﬂﬁOTHHl{ﬂMH H JCJIOBLIMH CYLIHOCTAMH. MOl‘yl’ NPeAcTaBliATL HHTEPEC CICAYIOLNE BHALL JHalpaMM

KIacCcoB:

m  Hepapxun Hacie10BaHHii.

B Ob6beaMHEHUA NeJIOBBIX paGUrHumB H JICJIOBBIX CYLIHOCTEIi.

m  Kak genosbie pa0OTHHKH U CYLIHOCTH CBA3aHBI [10CPE/ICTBOM aCCOLMALMH.

JAuarpamma corpyaiHHYeCTBA

N

JAunarpaMma cOTPYIHHYECTBA OIIHCHLIBAET IK3EMILIAP B3aHMOJACHCTBHA
MeX1y 00bEeKTaMH; OHA MOKa3biBaeT 00bEKThbl, YYaCTBYIOIIHE BO
B3aUMOJICHCTBHH, C HX CBA3SAMH JPYI ¢ APYIOM M C COOOLICHHAMH,
KOTOPbLIE OHH MOCHLUIAIOT APYT APYTY.

Pa3znuuator rpynmnossie 1 paboune AHarpaMMbl COTPYIHHYECTBA.

[pynnosas AuarpaMma COTpYAHHYECTBA COASPIKUT JEI0BBIX PAOOTHHUKOB, JEJIOBBIE CYLIHOCTH H CBSA3H
mexcny Humu. Ecim 910 caenaer auarpammy donee uadopmariBroit, Bel MOxkeTe Takke BKIIOYATh B
JHarpaMMy JeJIOBbIX CyObEKTOB, KOTOPBIE CBA3AHBI C JE/I0BLIMH PAOOTHHKAMH.



B rpynnopyio auarpamMMmy COTPYJAHHYECTBA HE BKJIOYAIOT COOOLIEHHA W MOPAJAKOBbLIE HOMEpA
coo0LeHni. Bbl He MOXKETE NOKa3aTh, KaK nepeaaeTcs Mex1y paboTHHKAMH yIIpaB/IeHHE [10BEAeHHEM.
1:‘{B.C'l'l'll., HO HC BCCraa, aT1o JOCTATOY H blii YPOBCHL JACTalM3alMK 114 ONPCACIICHUA BHYTPCHHEIO
MOBEACHHA JEJI0BOr0 npeueiaeHTa. Eciu ypopeHb AeTalu3aluH HE A0CTaTo4eH, paspadoraiite
JAuarpaMmy Mocie10Bare/bHOCTH WIH padouylo JHarpaMmy COTPY/HHYECTBA KPHTHYECKOH 4acTH.

Mpumep:

: PerwcTpartop . KoopamHaTop Garawa

: Baraw
. BarawHas Gupra

MpynnoBasa AuarpaMMma COTPYOHWYEcCTBa AnA npeueasHTa MHAWBMOyanbHAA pemMcTpauma.

,[luarpa MMa NOC/J1€A0BATECIbHOCTH

JquarpamMMa mnoc/eI0BaTeIbHOCTH ONKCHLIBAET JK3EMILISAP
B3aUMOJCHCTBH I MekK 1y 00bEKTaMH, pa3Mellas HX B XPOHOJIOrHY €CKOM
NOpPsi/IKe; OHA NOKA3bIBACT IMHUH KH3HW» O0BLEKTOB, YHaCTBYIOLMX BO
B3aUMOJICHCTBHH, U COOOLICHUS, KOTOPBIE OHH MOCLUIAKOT JAPYT JAPYTY.

JuarpaMma 1ocie10BaTebHOCTH rpaduaecku u3o0paxaer noapodHOCTH B3aUMOICHCTBHA J€J0BBIX
pabOTHHKOB H 1€/10BLIX CYOBLEKTOB H TO, Kak 00pallaloTes K JAe/I0BLIM CYLIHOCTAM B XO/€ BBIIOIHCHHSA
aenoBoro npeueieHTa. Juarpamma nociae10BarelbHOCTH KPATKO ONHCBLIBACT TO, YTO JIEIal0T
Y4aCTBYIOIIHE JI€I0BbIE pA0OTHHKH, KaK YIPaBISAIOTCA 1€10BbIE CYLIHOCTH (B TEPMHHAX 3aITyCKOB), H
KaK OHH CBA3bIBAOTCH, N1OCHLUIAsA COOOLIEHHs APYT APYTY.

Naccawwp ~ FPervctparop

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 H ,-'JEFIC'I'BHHMH.

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 3penusi RUP nensmu 6uzHec MOIeTUpOBaHUS SBIISIOTCS:

1. Onwucanue OU3HEC MPOIECCOB ABTOMATU3UPYEMOI OpraHu3aluy Uit GOPMHUPOBAHUS SITUHOTO X IIOHIMAaHUS CO
CTOPOHBI 3AMHTEPECOBAHHBIX B aBTOMATU3allUN OpTaHU3alluN JIAIL.

2. Ompenenenne MpooieM aBTOMAaTH3UPYEMOM OpTraHU3aIUH B CITIOCOOOB UX PEIICHHUS.

3. Omnpenenenne TpeOOBaHUI K aBTOMAaTU3UPOBAHHON CHCTEME OPTaHU3AIMH CO CTOPOHBI 3aMHTEPECOBAHHBIX JIHII.
4. INonumanme nporiecca pa3MeIIeHIsI TPOrPaMMHOTO 00ECIICUCHHsI B OpPTaHU3aIIH.

Jus noctmwkenust 3tux neneid B RUP ommcansl BHIBI NESITEIBHOCTH MPOSKTHONH KOMAHIBI TPU MPOBEICHUH OW3HEC
MO/JICIIMPOBAHMUS, TITABHBIMH M3 KOTOPBIX SIBIISIIOTCS pa3paboTka mojeneit 6usnec nporeccos (Business Use-Case Model)
u Mojenel ananusa omsHeca (Business Analysis Model), onicpiBaromux peanuzanny OU3HeC MpoIrieccoB. B HEKOTOPHIX
Bepcusix RUP Moxenu aHanm3a OusHeca, OMHCHIBAIONIME pealu3alldio OW3HEC MPOILECCOB, HA3BIBAIOTCS OOBEKTHBIMU
Mozensimu 6uzHeca (Business Object Model).

PesynbraTel paboOThI, MOJIYYCHHBIC MOCIC MPOBEICHHS OM3HEC MOJCIMPOBAHUC, SBISIOTCS OCHOBOW UIS MPOBEACHUS
pabor mo ompeneneHWi0  TpeOOBaHWH W Pa3padOTKM  ApXUTEKTYphl ~ aBTOMAaTH3HPOBAHHOW  CHCTEMEI.



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 O6m3Hec mporeccoB (Business Analysis Model), a taxke HaOOp JOKYMEHTOB, B KOTOPOM OTpPa)KE€HBI
pe3ynbTaThl OM3HEC MOJACTHPOBAHHUSL.

Mopenu GH3HEC MPOLIECCOB OMUCHIBAIOT MPOIIECCHI, CBA3aHHBIC C OKa3aHUEeM yciIyr opranusanueit (business use case), u
JICHCTBYIONIMX JIUI] HJIM CHCTEM, BHEUIHUX MO OTHOIICHUIO K GH3Hec mpoieccy (business actor). JleiicTByromiue aua u
CHCTEMbI JHOO0 HMHUIMUPYIOT OW3HEC Mmpolecc, JIUO0 3aWHTEPECcOBaHbl B MOMYYCHHH HEKOTOPBIX PE3yJIbTaTOB OW3HEC
nporecca.

Mopenu aHanu3a MOKa3bIBaeT, KaK KaKABIH OM3HEC NpOILecc pean3yeTcs HEKOTOPHIM HabOpOM YYacTHHKOB OH3HEC
npouecca: paboTHukamu (business worker), NeHCTBYIOIIMMH JTMLIAMH BHEIIHUMHM 110 OTHOIIEHHIO K OM3HEC Mporeccy
(business actor) i cBsI3aHHBIME ¢ HUMH Ou3HEC cymHOCTAMHE (business entity).

st orricaHust peanu3aiuii 6H3HeC MPOIIECCOB MOTYT UCTIOIB30BATHCS CIIEAYIOIINE AuarpaMMbl s3bika UML:

. JMarpaMMel iesitebHocTed (Activity diagrams);

. nuarpammsl KitaccoB (Class diagrams);

. JIuarpaMmsl coctosiauil (Statechart Diagram);

. JMarpaMMBl TocieoBaTelbHOCTeH AeiicTBuil (Sequence diagrams);

. nuarpammsl Bzaumoeiicteus (Collaboration diagrams).

OCHOBHBIMH JOKyMEHTaMH, B KOTOPBIX JIOJKHBI OBITb  OTpaKEHBI Ppe3yIbTaThI 6uzHec
MogenupoBanus 1o RUP, aBis-1oTcs cnexyrommue TOKyMEHTHI:

. nokyMeHT OneHka aBToMaTH3upyemoii opranmuzaimu (Target-Organization Assessment);

. JnokyMeHT ApxuTektypa ouzneca (Business Architecture Document);

. nokymeHT ClioBapb TepMHHOB TipenMeTHOH obacTtu (Business Glossary);

. nokymeHT busnec mpasmia (Business Rule);

. nokymeHT Konnenmus pa3sutus opranmsanuu (Business Vision);

. nokyment Onucanue 6usHec mporiecca (Business Use Case);

. JIOKyMeHT J{ononHnTenpHbIe TpeOOBAHMS K ISATENbHOCTH opranu3anmu (Supplementary Business

Specifications).
B RUP nipuHATO JOKYMEHTHI, MOAETH, SJIEMEHTHl MOJICIIA Ha3bIBaTh apTe(haKTaMu.

PA3PABOTKA MOJEJIEH IIOTOKOB PABOT

Ienb MOgETUPOBAHUE TIOTOKA PAOOT

Kak yka3pIBajoch BbIlle, peanu3anusi Ou3Hec mpoiieccoB Mo RUP omuchiBaeTcs € HCIOJIB30BAHHEM Pa3InYHBIX
00BEKTHBIX MOJIeNIei OM3Heca MM MoJielieil ananmu3a Ou3Heca. JlmarpaMma aesTenbsHOCTH (activity diagram) si3eika UML
HCTIONIB3YETCSl B OM3HEC MOJENMPOBAHUM JIJIsl OTOOpakeHHs MOTOKa paboT paccMarpuBaemMoro OusHec mpotecca. [lo
MOJICJIM TIOTOKa pabOT ONPEACSIOTCS BUABI ASSITEIBHOCTH, MOICKAIINE aBTOMATU3AIHH, TO €CTh OU3HEC TpeOOBaHUS.
Ha ocHoBe OusHec TpeOoBaHWii B JaibHEWIIEM Ha JdTane OnpenesieHHs TpeOoBaHUM OyIayT ompenensaTbes (QyHKUIUH
pa3pabaThIBa€MOil CHCTEMBI.

Hcnonp30BaHue AUarpaMmbl JesITEIbHOCTH JUTS pa3pabOTKH MOJIEH OTOKa paboT

Jlist pa3pabOTKK MOJIENIH MOTOKA PabOoT UITH, TI0 [PYrOMY, MOJIENIH OMHCAHKsI OU3HEC MPOIECCOB J0JIKHA UCIIOIb30BATHCS
nuarpamma fesiteabHocTr si3bika UML (activity diagram).

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

HavYaJIbHOE COCTOsIHUE (Start state);

KoHeuHoe cocTosaue (end state);

JIeATENBHOCTH (activity);

cocrosiHue (state);

nepexo (state transition);

pemenue (decision);



ropu3oHTaNIbHBIE cuHXpoHU3aTopHhI (horizontal synchronization);

BEepTHKAIbHBIE CHHXPOHHU3aTOPHI (vertical synchronization);

paszenuTenbHbIe THHUY (swimlane);

00BeKT (object);

MoTOK 00BeKkTOB (object flow);

3aMeTKa.

[Ipu mocTpoeHnH MOAENHN MOTOKa PabOT UCIOJIB3YETCsl HOTAIMS TUarpaMMbl AesTeIbHOCTH, ToaepkuBaemas Rational
Rose, xoTopast oTiuuaeTcs 0T HOTAllMK 3TOH ke JuarpaMMsl u3nokeHHoi B onucanun UML OMG.

Juarpamma pestenbHOCTH (activity diagram) mo/pkHa MMETh TOJIBKO OJHO HadalbHOE cocTosiHMe. KOHEuHBIX ke
COCTOSIHUH MOYKET CYIIECTBOBATH MHOXKECTBO.

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

OreMeHTapHas «IesATeNbHOCTB» (activity) IOJPKHA HCIIONIB30BAaThCs ISl OMKMCAHMS OJHOTO JICHCTBHS, HAIlpumep,
(hopMHUpOBaHKE OTUETA CACTIOK, Iepeiada THKETOB, IIOJIyYeHIE THKETOB.

Henp3st B ogHOM 37IeMeHTE NesTeIbHOCTH (activity) yKa3pIBaTh HECKOIBKO BHIOB ACATEIBHOCTH, HapuMep, GopMHpyeT
OTYET M0 CAEJIKAM M PErUCTPHPYET CHEJIKU B XKypHAJIE.

Ecnu omuceiBaeTcss aBTOMaTH3MPOBAHHAS JIESTENBHOCTD, TO CJIEAYeT OTAENBHO OINUCATh JESTENIbHOCTH IOJIb30BATEIs
CHCTEMBI U COOTBETCTBYIOIIYIO €H AEATEIEHOCTh CHCTEMBI, KaK (PYHKITHH JCHCTBYFOIINX JIAI] ITOJIE30BATEIIS H CHCTEMBI.
DJEeMEHT «COCTOsTHHE» (state) MOXKET HCIIOIB30BATHCS IS OMUCAHUS ONPEACTICHHBIX COCTOSIHAN KaKOTO-THOO CyOBeKTa
i 00bekTa. C 3TUM 3JIEMEHTOM JIOJDKHO OBITh CBSA3aHO MMsl. VIMsI IOJKHO OTpa)kaTh COCTOSIHUE CYOBEKTa MM 0OBEKTa.
CocTostHHE TOJDKHO MMEHOBATHCS B 3aBUCUMOCTH OT KOHTEKCTA.

Ilepexon (state transition) MOIDKEH WCIIONB30BAThCA IS ONHCAHUS CBS3M MEXKIY DSJEMEHTAMH IHArpPaMMBI
«IesITeTBHOCTEY (activity), «coctosHHe» (state). Ilepexonm (state transition) oOoO3HawyaeTcs CIUIONIHON IWMHHEH CO
ctpenkoit. CTpenka yKa3pIBaeT Ha CICIYIOIIee IEHCTBUE FITH COCTOSHIE.

st otoOpakeHHs YCIOBUN MOMXET HCIONB30BaThCs 3MeMeHT perienue (decision). DnemeHT pemreHue (decision)
0003HauaeTcs B BUIE pomoa.

PaznmenurensHple muHUM (SwWimlane) cieqyeT MCIONB30BaTh MM pa3felicHHs IOJs AWarpaMMBbl Ha YacTH, HampuMep, C
LEeNBI0  OTOOpaKeHUs Ha [OuUarpaMMaxX, OTBETCTBCHHBIX 32 BBINIONIHCHHWE OTNpeNeleHHBIX neiicteuid. I[lpumep
pa3nenuTenbHOM THMHA (SWimlane) mpencTaBiieH Ha PHC..
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Puc. [Ipumep paznenurensHOM TUHUH (swimlane)

CunxpoHuszatopsl (synchronization) JOJDKHBI MCHOJNB30BAaThCS JAJISI  OTPKEHHS JEATEIBHOCTEH, BBIIOIHIEMBIX
HapauienbHO WIH MHO>KECTBEHHOT'O BEIOOpA. [Tpumep HCTIOTb30BaHUS



CHHXPOHHM3aTOPOB (synchronization) JUISt 0TOOpaKEHHs JIEATENLHOCTEN, BBINOJHIEMBIX
napajuiebHO MPEACTaBIEH Ha PUC.

(synchronization) st oToOpa)xeHust

""ﬁleH}laHI/II/I 1o pa3pa60TI<e MOJECIN ITOTOKa pa60T C HUCIIOJIb30BAHHUEM AHarpaMMbl

BaeTCA B [Ba 3Tala.
b, 0TOOpa’Karommas OCHOBHBIE BHIBI NEATEIHHOCTH (macro activity) mo ommcekBaeMoOMy

KOMIO3MPYETCs _C MCIONb30BAHMEM JpPYroil auarpamMmbl JestensHocTd. Ilone aroit
JIarpaMMBbl MOKET pa30MBATHCS HAa YaCTH C UCIIOJIB30BAHUEM Pa3JCIUTEIbHBIX JIHHUH (SWimlane), rie pa3ienuTenbHbIe
JIMHUU MOTYT MPEIICTABIATh PAOOTHUKOB YYACTBYIONIUX B OU3HEC MPOIECCE UK MOAPA3ICICHHUS.

IocTpoeHre auarpaMMbl ¢ OCHOBHBIMHU BHAaMH ACATEIBHOCTH PEKOMEHIYETCsI MPOBOAUTH TaKUM 00pa3oM, 4TOObI B
Ja’bHEHIIIeM KaKI0My OCHOBHOMY BHJY JESATEIbHOCTH MOXHO OBUIO COMOCTABUTH HA JTAIle ONpe/IelieHns] TPeOOBaHHH K
CHUCTEME MOJYJIb, KOMIIOHEHTY HJIH MOJICUCTEMY B pa3padaThiBaeMOii CHCTEME.

OpHako IUisl TMOCTPOCHHS pPACIpeNe/ICHHBIX CHUCTeM 0oyiee YIOOHBIM SIBIISICTCS HCIOJIb30BAHUE — CIICIYROLITHX
pa3AeNuTeNbHbIX JTUHUN:

BXO/IHAsI/BBIXOHAS HH(POPMAILIHS;

JIEATENBHOCTD;

poOJIB;

MOJIpa3/IcIICHHE;

JIOJDKHOCTB;

Om3HeC MpaBUIIO.

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

B pasnene BxojHas/BbIxomHas WH(GOPMAIUS — BXOIHBIC/BBIXOJHBIC OW3HEC CYIIHOCTH, CBS3aHHBIC C IIAroM OW3HEC
mpoliecca, B pasjeiic pojib — PoJib, OTBETCTBCHHYIO 32 BBIMIOJHECHHUE IIara OM3HEC Ipoliecca, B pasjeie JOJKHOCTh 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 MOJEIU OW3HEC MpaBH JUIs
paccMaTpuBaeMoro Iara OusHec mpoiecca.

Takoe UCMOIBb30BaHUE Pa3ACTUTEIBHBIX JIMHUI 00YCIIOBICHO TEM, YTO HAa OCHOBE BUOB JCATEILHOCTH, OTOOPAKAIOIITHX
mrard Ou3Hec mporiecca, OyayT ONpeaessiThesi (PYHKIUH CHCTEMbI, HA OCHOBE BXOJHBIX/BBIXOJHBIX CYIIHOCTEH Oyier
paspabateiBaThcst uHTepdeiica Mmojb30oBaTeNs, aabbOM BXOAHBIX/BBIXOAHBIX (opMm, BJI, Kkimaccel, peanusyroiiue
cootBeTcTBytone QyHkuuu. Wubopmanus o poisx, MOIKHOCTSIX M HOJpa3/eNeHUsX OyJIeT HUCIOIb30BaHa MpHU
PacCMOTPEHHH BOIPOCOB, CBSI3aHHBIX C pasrpaHWYCHHEM MocTyma. Ha ocCHOBe Ou3HEC mpaBmi OYAYyT OMPEACIATHCS
OTPaHUYCHUS HAKIIAJbIBAEMbIC HA PYHKIIUH CUCTEMBI.

Just u300paxkeHHss BXOMHON/BBIXOMHON HH(POpMAMKM U PpOJM JOJDKEH HCIONB30BATHCS DIEMEHT O0BEKT C
COOTBETCTBYIOIIIUM COCTOSTHHEM (object).

Jdus  wm3o0paxeHnss Imara OM3HeC TIpomecca JOJDKEH — HCIIONB30BATBCSA — DJIEMEHT  JIeATeNBHOCTh(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 JOJKHBI CBA3BIBATHCA C ACATCIIbHOCTHIO YE€EPE3 MMOTOKU O6’I)€KTOB

(object flow).

Ponu, monpaseneHus TOMKHBI CBA3BIBAThCS MEXIY COOOH depe3 CBA3b - MyHKTUpHAas JTUHUA (anhor note to item),
TPUKPEIUIAIONTYIO 3aMETKH K 3JIEMEHTAM JJuarpaMMBal.

Ha puc. nmpencrarieH npuMep JuarpamMMbl JesITEIbHOCTH, UCTIONb3YeMON IS EKOMIIO3UIIMHA 0000IIEHHOM e TeIbHOCTH.




Puc. JleransHoe onrcanue mara npoiecca KkpeauToBanus [IpeaBapuTenbHOE 03HAKOMIICHUE C
KJIMEHTOM U €T0 XO3UCTBEHHOM JeSATEIIbHOCTBIO U LIETbIO0 KPEAUTOBAHUS

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

IMopsinok co3manmst Mozenel ¢ onrcaHueM MoToka padoT B Rational Rose momkeH BKIIOUATh CIEIYONTIE
maru:IlocTpoeHne nuarpaMmel, 0TOOpakaronieil OCHOBHBIC BUABI ASSTEILHOCTH.

1) [NocTpoeHue nuarpaMmm AETaIU3UPYIOIIMX OCHOBHBIC BUABI ACATEIHLHOCTH.

2) INocTpoeHue cChUIKM U3 TUarpaMMbl IPOLIECCOB Ha AMarpaMMy nortoka padot. [locrpoenue

JMarpaMMBbl, 0TOOpaXkaroleld OCHOBHBIC BHBI AEATSIEHOCTH

Huarpamma pearenpHocTH (activity diagram) ¢ OCHOBHBIMH IIaraMu OH3HEC Ipoliecca IOJDKHA CTPOHUTHCA Kak
MoJiiMarpaMMa COOTBETCTBYIOILEro OU3HEC Mpoliecca, MPeACTaBICHHOro Ha quarpamMe GpyHkuui (use case diagram).
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IMocTpoeHue auarpamMm, JeTaIH3UPYIOMIMX OCHOBHBIC BUABI NCATCIBHOCTH

Juarpamma nestenbHOCTH (activity diagram) ¢ JeTajdbHBIM ONHMCAHHEM Ka)JIOTO OCHOBHOTO IIara Iporecca JOJKHA
CTPOWTHCS KaK MOJIMarpaMma COOTBETCTBYIOIIEIO OCHOBHOrO Imara. Ha puc. moka3aHo, 4TO B OKHE MPOCMOTpa
anmeMeHTOB Mojienu B Rational Rose nmarpamma nestensHOCTH (activity diagram), oToOpaskarorias 1eTaapHOe OIHCaHHE
OCHOBHOTO Mara mnpoiecca I[IpeaBapUTeNbHOE O3HAKOMIICHHE C KIMEHTOM M €ro X03. ACATeIbHOCTHIO U IENbI0
KpPEIUTOBAHUS, HAXOIUTHCS MOJ COOTBETCTBYIOIIMM IaroM [IpeaBapuTeibHOE O3HAKOMIICHHE C KIMCHTOM M €ro XO03.
JCSITEIBHOCTRIO U IICNIBI0 KPEeIUTOBaHMS. J[eATCIFHOCTH Ha 3TOH IuarpaMMe, KOTOPBIC MOJJICKAT aBTOMATHU3ALUU,
OTMEYEHBI IIBETOM.
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Puc. I[IpumMep n3o6paskeHHs JUarpaMMBbl C IETaIbHBIM OMMCAaHUEM IIara
[IpenBapuTenbHOE O3HAKOMIIEHHE C KIIMEHTOM U €T0 X03. ACSTEIbHOCTHIO U LeNbI0 KpexnToBaHus B Rational Rose

TocTpoeHue CChUIKH U3 UarpaMMbl QYHKIHIA Ha AUarpaMmmy motoka padbot

Jist mocTpoeHUs CCBUIKH Ha JUarpaMMy JAesTebHocTH (activity diagram) ¢ m300pakeHHEM OCHOBHBIX IIaroB OW3HEC
Tporiecca ciaeayeT psiioM ¢ u3o0pakeHneM OW3HEC mpollecca Ha auarpamMmme QyHKmmid (use case diagram) moMecTHTh
3aMeTKy. [IpuKpenuTh 3aMeTKy K M300paxkeHHIo Ou3Hec mporecca. [leperanurh Ha 3Ty 3aMETKy W3 OKHa MPOCMOTpa
2JIEMEHTOB MOJIETM JAUarpaMMy jaestenbHocTH (activity diagram) ¢ n3o0pakeHHEeM OCHOBHBIX IIAroB OW3HEC Mpolecca
Kak MPE/ICTaBIICHO Ha puc..
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Puc. Ilpumep auarpammsl GpyHKOUI ¢ n300paxeHneM nporecca KpeauroBaHust IOpUANIECKUX JIUIT B BATIIOTE

M CCBIJIKOM Ha JuarpamMmy A€ATCIbHOCTU C

M300pakeHNEM OCHOBHBIX IIaroB COOTBETCTBYIOLIEro Ou3Hec nponecca B Rational Rose MuauBnayanbHbie

3amaHus A1 TabopaTopHOit paboTer Ne24

BapuanT Nel

PazpaboTars Mozen oToka padot a1t MHGOPMAaMOHHOM HHTEPHET HOACHUCTEMBI PHANITEPCKON (prUpPMBI, BKIIIOUAIOIIEH
pEeTHCTpAIHIO KIHEeHTa, TPOCMOTP (TIOCIe PETUCTPAIIMH) MPEATIOKEHNH, 1aTh O0BSIBICHHE; TOHATH MECTO JAHHON MOJIEIH
IIpH oTIpe/iesieHNH (PYHKIMHA pa3pabaTeIBaeMOi CUCTEMBI Ha ATalle ONpeaeseHus TpeOOBaHUH K CHCTEME.

BapuanT Ne2

PazpaboTars Mozieny moToka padoT MHPOPMAIMOHHON TTOICUCTEMbI HHTEPHET-PETHCTPAINY Ha KYPChl BOAUTENEH
(mpenmonaraeTcs perucTpanys Ha pa3InIHbIe TUIIBI KaTeTOPHi, 1To/1a4a 3asBKH U ee 00paboTKa, BEIOOP AHEH M BpeMEHU
3aHATHI U THEH BOXKICHHMS); TIOHATh MECTO JaHHON MOJEIH [IPH Onpe/esicHun QyHKIHHA pa3padaThiBaeMON CHCTEMbI Ha
JTare onpezeseHus TpeboBaHui K CHCcTEME.

Bapuant Ne3
PazpaboTars MozieNIM IOTOKA PaObOT HH(YOPMALMOHHOM NOACUCTEMBI MHTEPHET PErHCTPAIMU HA KYPChl HHOCTPAHHBIX
SI3BIKOB (TIpeAIoIaraeTcsi BEIOOP s3bIKa, BHIOOP YPOBHS (BO3MOXKHOE TECTUPOBAHKE), BLIOOP BPEMEHH U JIHEH 00y4eHHs);

TIOHATH MECTO IAHHOW MOJENH TIPH OIIpeAeIeHNH GYHKIMH pa3pabaTsiBacMOi CHCTEMbI Ha dTalle ONpeeeHus TpeOoBaHmi
K CUCTEME

Bapuant Ne4
PazpaboTars Mosieni MoToka padoT MHPOPMAIIMOHHON TTOICUCTEMbI HHTEPHET MarasuHa (IpeArnoiaraeTcs IpocMoTp,

perucTpanys npu 3akase, ohopMIICHUE 3aKa3a, MOATBEPIKICHHE OTYICHHUS 3aKa3a); MOHATh MECTO JAHHO W MOJEIH MpU
onpeneneHnn QyHKIUI pa3pabaTbiBaeMOM CHCTEMBI Ha TaIle onpeeiieHus] TpeOOBaHUN K CUCTEME.



BapuanTt No5
PaspaboTats MojienH MoTOKa paboT MHPOPMAMOHHON MOJCHUCTEMBI HHTEPHET Kade; MOHATh MECTO JAHHOU MOJICITH MPH
ompeeieHud (PYHKIHIA pa3pabaThiBacMON CHCTEMBI Ha ATAre ONpe/esicHUs TPeOOBaHUI K CHUCTEME.

BapuanT Ne6

PazpaboTars Mozesu oTOKa padboT MHPOPMAIIMOHHON TOACUCTEMBI HHTEPHET-CKIa] (TIpeaonaraeTcst IpocMOTp
HMHTEPHET-KIMEHTOM acCOPTUMEHTA, BO3MOXKHOCTh JOCTABKH, HAJIMUUE Ha CKiIaze, 0o(hOpMIIEHHUE 3asBKH); TIOHATh 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 HAIMYUK, 0()OPMIICHUE 3aKa3a, AaTa JOCTaBKH); HOHITh MECTO JJaHHOW
MOJIEIIH TIPH oNpeesieHnH (yHKIUI pa3padaThiBaeMOi CHCTEMBI Ha dTaIle ONpeeieHUs TpPeOOBaHUil K CHCTEME.

BapuanT Ne§

PazpaboTars MozeNi MOTOKa padoT MHPOPMAIIMOHHOW TTOICUCTEMBI TelleOHHON CIIpaBOYHON CITYKOBbI (IpeanoaraeTcs
perucTparys HHTEpHET-KIIMeHTa, TIPOBEpKa B HAIMUUH, 0(OPMIICHUE 3aKa3a, AaTa JOCTaBKH); OHITh MECTO JaHHOU
MOJIEIIH TIpH oNpeesieHnH (yHKIUI pa3pabaTbiBaeMOi CUCTEMBI Ha dTaIle ONpeeieHUs TpPeOOBaHUIl K CHCTEME.

Bapuant Ne9

Pa3pabotats Mozeau motoka padboT HHPOPMAITUMOHHON MOACUCTEMBI MOKYNKK OMICTOB (K//T U aBHa) OHJIAITH; MOHATH
MECTO JIaHHOM MOJEIH MPH oTpeaesicHun HyHKIMIA pa3pabaThiBaeMOi CHCTEMBI Ha 3Tarle ONpeeICHUs TPSOOBaHMIA K
CUCTEME.

BapuanT Nel0

PazpaboTath Mojenu noToka paboT MHPOPMAIIMOHHON TTOICUCTEMBI PETHCTPAIMU B a3PONOPTY C MPOXOKICHUEM
MOTPaHUYHOI'0 KOHTPOJIS; IOHSTh MECTO JAHHOW MOJIENU IIPU OnpeiesieHHH GpyHKINH pa3padaThiBAEMO CUCTEMBI Ha
JTare oNpeeIcHUs TPeOOBaHUI K CHCTEME.

Bapuant Nell
PaspaboTath MOJIeTH TOTOKA pabOT HHPOPMAIMOHHOH moacUcTeMbI caiT kKadeapsl UC; MOHSITh MECTO TaHHONH MOACIH
npu onpenesieHnd QyHKIMil paspabaTbiBaeMoil CHCTEMBI Ha dTalle ONpe/iesieHns] TpeOOBaHUH K CUCTEME.

BapuanT Nel2

PazpaboTars Mozenu moToka padoT MHGOPMAITMOHHON TTOACHCTEMbI HHTEPHET-XPaHWINIIA YI€OHBIX KHUT' CBOOOTHOTO
JocTyna (Tmperonaraercs 00si3aTenbHas PeruCTPaLus IS CKAYMBAaHUS, OTPAHUICHHOE KOJIMYECTBO CKaUMBaHUIA,
BO3MOXKHOCTb BBIKJIaJIbIBaTh CBOI MaTepuall); MOHSITh MECTO IaHHOW MOJENH TIPH ONPEACICHUH (HYHKIMNA
pa3pabaTbIBaeMOl CHCTEMBI Ha 3Tare OmpeieNieHNs1 TpeOOBaHNH K CHCTEME.

Bapuant Nel3

PazpaboTars MOIeNIM OTOKA padOT aBTOMaTH3MPOBAHHON CUCTEMBbI pabOThI OMOIMOTEKH (B YaCTHOCTH pabouee MecTo
OnbIMoTEKaps); MOHATH MECTO AaHHOH MOJEIH IPH onpe/eleHnH QYHKIHI pa3padaTsiBaeMOi CHCTEMBI Ha dTaIre
orpeieNieHus TpeOOBaHuil K cHcTeMe.

Bapuant Nel4

PazpaboTats Mojaenu moToka paboT MHPOPMAITMOHHOH MOACUCTEMBI «PETUCTPATypa MOTUKIUHUKN (B YaCTHOCTH pabodee
MECTO perucrparopa: NpuHATHUE 3asBOK Ha BbI30BAa PAa3HbIM BpadaM, BblJla4da KapTOUCK K BpadyaM C YTOUHEHUEM BPEMEHU
paboTHI Bpayuei); MOHATh MECTO TAHHOW MOJICIU TIPU ONpeACIICHHH (QYHKIUH pa3padaTbiBaeMOil CHCTEMBI Ha dTarle
OTpeieIeHUs] TPEOOBAHUN K CHCTEME.

Bapuant Nel5

PazpaboTars Mozenu MoToka padoT HHMOPMAIOHHON BEO-OPHEHTOBAHON MOJICHCTEMBI PEKIIAMHOTO areHTCTBA
(penmonaraeTcs MpeAoCTaBIEHUE PEKJIAMHBIX YCIIyT, oopMIIeHne 3asBKH, TOATBEPKACHHUE TIPUHATHS 3asIBKH U CPOKH
BBINIOJTHEHM); TIOHATH MECTO JaHHOI MOJIEIHM NIPH Olpe/ielieHnH (QyHKIUH pa3padaThiBaeMOi CHCTEMBI Ha JTare
omnpeeneHus TpeOOBaHUIl K cCHCTEME.

4.1.2. YcTHblii onpoc

3 cemectp

Tema 1. TeopeTuueckue OCHOBBI IPOCKTHUPOBAHUS HH)OPMAIIMOHHBIX CHCTEM

Tema 2. MeTomomorngeckiue OCHOBBI IPOCKTHPOBAHUS HH(POPMAITMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE U THITOBOE MIPOECKTUPOBAHHUE 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-OPHEHTHPOBAHHEIE METOIBI aHATH3A U NIPOCKTHPOBAHU HHPOPMALMOHHBIX CHCTEM
Tema 8. ObecnieueHre COBMECTHOTO OCTYTIA K 0a3aM JaHHBIX U IpOrpaMMaM

4.1.2.1. ITopsiaok npoBeaeHUsI.

YCTHBIH ONpOC TPOBOIUTCS HAa MPAKTUYECKUX 3aHATHAX. OOydaromipecss BBICTYHAIOT C JIOKIAaJaMH, COOOICHUSIMH,
JOTIIOJIHEHNSIMH, YYacTBYIOT B JHUCKYCCHH, OTBEYAalOT Ha BOMPOCH mperonasatens. OuneHWBacTCs ypOBEHb OMAITHEH
MOJrOTOBKA II0 TEME, CIIOCOOHOCTh CHUCTEMHO M JIOTHYHO H3JlaraTb Marepuall, aHaJH3HpoBaTh, (GopMysIHpoBaTh
COOCTBEHHYIO MO3HUIIHIO, OTBEYATh HA JIONOJIHUTEIbHBIE BOIPOCHL.

4.1.2.2 Kputepus oueHUBaHUS

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

B oTBere KauecTBEHHO pacKpbUl cojepkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHo 0CBOEH MOHSTHITHBIN
armapart. [IpoJeMOHCTpUpOBaH BHICOKHH YPOBEHb MOHMMaHUs MaTepuana. [IpeBocxonHoe ymeHue GpopMynupoBaTh CBOH
MBICJIH, O6Cy)K[[aTb JUCKYCCHOHHBIC ITOJIOKCHUS.

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

OCHOBHBIE BOIIPOCHI TeMBbI packpbll. CTpyKTypa OTBETa B LIEJIOM a/IKBAaTHA TeMe. XOPOIIO OCBOEH NMOHATHHHBIN anmapar.
[IponeMOHCTPUPOBAaH XOPOIIWI ypOBEHb MOHUMaHHS Marepuana. Xopollee yMeHHe (OPMYJIHPOBaTh CBOM MBICIIH,
00CyXJaTh TUCKYCCHOHHBIE MOJI0KEHHSI.

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

Temy wuactmuno packpsil. OtBer cmabo cTpykTypupoBaH. IloHATHIHBEIM ammapar OCBOeH 4YacTW4HO. [loHmMmaHme
OTJIETBHBIX MOJOKEHUH W3 MaTepuaia Mo TeMe. Y JOBJICTBOPUTEIbHOE YMEHUE (POPMYITHUPOBATH CBOM MBICIH, OOCYXIATh
JAUCKYCCHUOHHBIC ITOJIOKCHUA.

0-4 6a/1JI0B CTAaBUTCS, €CJIH 00yJarOUIuiics:

Temy He packpbul. [IOHATHHHBIN ammapaT OCBOEH HEyAOBIETBOpHUTENbHO. [loHMMaHNe MaTepuana (parMeHTapHOE HIIN
orcytcTByeT. Heymenue (hopMynpoBaTh CBOU MBICTH, 00CYKIaTh AUCKYCCHOHHBIE TTOJIOKCHUSL.

4.1.2.3. Conep:xanue OLIEHOYHOI'0 CPeACTBA

1. Uro Takoe CHCTeMHBIN Noax0. K mpoekTupoBanmio VIC. KakoBBI €ro MpUHITUIIGI?

2. Kakyto poisis B kubepueruueckoit Mmojaenu MC urpaiot odpatHbie CBA3U (QyHKIHMM CUCTEMBI yIIpaBICHHs)?

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

4. aBTOMATH3ALUH, 110 cepe MPUMEHEHHUS, TI0 YPOBHIO YIIPABIICHUS.

5. UYro Takoe (pyHKIMOHATIBHAS nojcucTeMa MC (MpUHINIBI IIOCTPOCHUS, PelIaeMble 3a/1a4H, CTPYKTypa)?

6. Onummure CTpyKTypa OJHONOIb30BATEILCKON M MHOTOIIOJIb30BATENbCKOM, Maiol 1 kopnopatuBHoit C,
JIoKanbHOM U pacnpenenenHoi UC, coctaB U copepxKaHue UX MOACUCTEM.

7. B 4em Ha3zHaueHME U CTPYKTYpa MOJCUCTEM MAaTEMAaTHYECKOTO, TEXHOJIOTHIECKOT0, IPOTPAMMHOTO,
TEXHHMYECKOTO U JIMHIBUCTHYEcKoro obdecneuenus VC.

8. Kaxk BbI MTOHNMaeTe MOHATHE TEXHOJIOTUS TPOEKTUPOBAHUS?

9. Kakyro poiib uTpaeT TeXHOJIOTHs MPOSKTHPOBaHus B nponecce co3nanusi MC n xakue TpeGoBaHMs,
TIPEABSBIISIOTCS K BBIOMPAEMO TEXHOJIOTHHU?

10. Buner mojeneit u meronoB moaenupoBanus MC.

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

12, Kaxkas n3 moneneit siBnsieTcst Haubosee neperneKTHBHON?

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

14. Omnwummre coctaB paboT Ha MPEINPOSKTHON CTaNH, CTAINU TEXHUIECKOTO B Pab0dero MpoeKTUPOBAHUS, CTAIUU
BBO/JIa B ICWCTBUE, IKCILUTYaTAIlMH U CONMPOBOXAeHUs npoekTa DVC.

15. Kaxoii cocTaB mpoeKTHOH JOKYMEHTAITNH, B3aNMOISHCTBHUE Moyib3oBareneit u pazpadbotankoB DVC Ha cTagusx u
JTamnax mporecca NpOoeKTHPOBAHUS?

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

17. B 4yem 0cobeHHOCTh METO/I0B THIIOBOT'O ITPOEKTUPOBAHUS 1 OLIeHKa 3()(EKTHBHOCTH HCIIOIB30BAHHS THIIOBBIX
peleHuit.

18. Maiite onpeneneHne THIOBOMY IpoekTHOMY pemenuto (TTIP).

19. Kakue knaccel TTIP BbI 3HaeTe.

20. OOBsiCHUTE COCTaB U COJIEpKaHKE ONlepalyii TUIIOBOTO ieMeHTHOTo npoektiposanus UC, tunosoii UC,
coJiep)KaHne CUCTEMHOTO0 (0OBEKTHOTO) U rpyIIoBoro npoekruposanus MC.

21, B 4em cocTonT 0cOOEHHOCTH CTPYKTYPHOTO 10/1X0/1a K rpoektuposanuio VC.

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 Cymuoctu U CBsi3n

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

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

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

31. Kak o6o3HagaroTcst 00BEKTH M KJIacchl Ha auarpammax UML?

32. Uro Takoe accoruanus Mexay Kinaccamu? Kakue BUIBI acconpanuii Bel 3Haete? [IpuBennTe mpuMepsl.
33. [IponemoncTpHpyHiTEe Ha TpEMepax ocHoBHEIE OHATHI OOII (HacnenoBanue, MOIUMOPGHU3M H Ap.)
34, Kakue Bunpl auarpamm UML BbI 3HaeTe, B 4eM HX NpeAHa3HaueHue?

4.1.3. Pepepar

3 cemectp

Tema 1. TeopeTnueckye OCHOBBI IPOSKTHPOBAHUST HHPOPMAIIMOHHBIX CHCTEM

Tema 2. MeTo00rHueckre OCHOBBI MPOSKTUPOBAHUSI HHPOPMAIIMOHHBIX CHCTEM
Tema 3. KaHoHHYECKOE ¥ THITOBOE ITPOEKTUPOBAHNE NH()OPMALIMOHHBIX CHCTEM

Tema 4. CTpyKTypHbIE METOBI aHAJIN3a U POCKTHPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
4 cemecTp

Tema 5. [IpoexTHpoBaHNE JOKYMEHTANBHBIX 0a3 JaHHBIX

Tema 6. [TpoektupoBanue Gakrorpapuueckux 6a3 TaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IBI AHAJIN3A U TIPOSKTHPOBAHMS HHPOPMAIIMOHHBIX CHCTEM
Tema 8. ObecrieueHre COBMECTHOTO AOCTYIa K 0a3aM JTaHHBIX U IPOrpaMMam

4.1.3.1. llopsiaok npoBeieHUs!.

OOyuaronyecs BBINOIHSIIOT 331aHKs, TPEOYIOIINE CO3IaHNUs YHUKAJIBHBIX OOBEKTOB ONPEACIEHHOrO THIA. THII 00BEKTa,
ero TpeOyeMble XapaKTEPHUCTHKH W METOIBl €ro CO3JaHus ONPENeNIOTC MOTPEOHOCTAMH TPOQeCcCHOHATBHON
NeSITeIbHOCTH B COOTBETCTBYIOLIEH cepe Mubo MeIIMH TPEHUPOBKU OIPEeNIEHHBIX HaBBIKOB M yYMEHHH. OlLleHHBAIOTCA
KpEaTHBHOCTb, BIIaJICHHE TEOPETUIECKUM MaTEepPHaJIOM IO TeMe, BlIaIeHUE IPAKTUIECKUMHU HaBBIKAMH.

4.1.3.2 Kputepuu oueHuBaHUsI

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

[TponeMoHCTPUPOBa BHICOKHI YPOBEHb 3HAHUI M YMEHUI, HEOOXOJMMBIX ISl BBIIOJIHEHUS 3aaHus. PaboTa MmojJHOCThIO
COOTBETCTBYET TPeOOBAHMAM HPO(ECCHOHATBHOM JiesiTenbHOCTH. OTINYHAs CIIOCOOHOCTH MTPUMEHSITh NMEIOIINECs] 3HAHUS
U YMEHHs sl PEUICHUs NMPAKTHUYECKHX 3a1ad. BBICOKMH ypOBEHb KPEATUBHOCTH, CAMOCTOSTENBHOCTH. COOTBETCTBHE
BBIOPAaHHBIX METOJIOB MIOCTABJIEHHBIM 331a4aM.

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

[TponeMoHCTpUpOBaN CpeHUI YPOBEHb 3HAHWH U YMEHUH, HEOOXOAMMBIX JUIsl BHIIOJHEHUs 3aanns. Pabora B OCHOBHOM
COOTBETCTBYET TPEOOBaHMSIM NMPOGECCHOHATBHON eI TEIILHOCTH. X0poluasi ClIOCOOHOCTh NMPUMEHATh UMEIOLINECs 3HAHUS
W yMEHHS JUIl pElIeHUs] NpakThdeckux 3anad. CpenHHH ypoBeHb KPEaTHBHOCTH, CaMOCTOSATENbHOCTH. BrlOpaHHbIE
METOJbI B LIEJIOM COOTBETCTBYIOT IOCTABICHHBIM 337a4aM.

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

[IponemoHCTpHpOBaNT HU3KUK ypPOBEHb 3HAHWN W yMEHHWH, HEOOXOAMMBIX AJIS BBHIONHEHHA 3amaHus. Pabora wacTW4HO
COOTBETCTBYET TpPEOOBaHUSAM IPO(PECCHOHANBLHON JIESTENEHOCTH. Y IOBJICTBOPUTEIbHAS CIHOCOOHOCTh IPHUMEHATH
HMEIOIIUECS 3HAHUS U YMEHUs JUIS PELICHUs NMPAaKTHYEeCKHUX 3aj1a4. Hu3kuil ypoBeHb KpEaTUBHOCTH, CAMOCTOSTENBHOCTH.
Br1OpanHBIE METOIBI YACTHYHO COOTBETCTBYIOT ITOCTABICHHBIM 3a7adaM.

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

IIponemMoHCTpHPOBaT HEYIOBICTBOPUTEILHBIN YPOBCHb 3HAHUM M YMEHHH, HEOOXOAWMBIX JUIS BBIOJHEHUS 3aJaHUS.
PaGora He cooTBeTCTBYeT TpeOOBaHMAM IPOGECCHOHATILHOW AesTenbHOCTH. HeynoBieTBopuTeNnbHAs CIIOCOOHOCTD
IIPUMEHSTh UMEIOIIKECS 3HAHUSA U YMEHHMA I PELIeHUs MPaKTUUeCKuX 3ajad. HeqocTaTouHbl ypOBEHb KPEaTUBHOCTH,
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 NC aBTOTPaHCIIOPTHOTO MPEATPUATHS

IIpoextuposanne AC ydeTa 1OroBOpOB M KOHTPOJISI 32 MX HCIIOJIHCHUEM

IIpoextuposanne AC ydeTa 1 ONTUMHU3AIMN TPAHCIIOPTHBIX PACXOI0B Ha MPEATIPUATHN

IIpoextupoBanue AC ydera caenbpHON OMIAThl TpyAa

UAwNE



IIpoexktupoBanne APM 3K0HOMUCTA 1O MPOTHO3Y 3aKyMOK Ha MPEINPUATAA ONTOBOM TOPTOBIIN

[poextuposanue MC noanepku OUpKEeBBIX TOPTOB

[poextupoBanne AC yueTa MaTepuaIbHBIX PECYPCOB MPEITIPHUATHS

[IpoexTipoBaHne MOACUCTEMBI aBTOMATH3AIMH CKIIaICKOTO ydeTa

10. IIpoexTrupoBaHHE NOACHCTEMBI ABTOMATHU3AIINH YUeTa IUIaTeKel 0 ToToBOpaM

11. TIpoexkTupoBaHNE CUCTEMBI aBTOMATH3aLUK y4eTa MOCTYIUICHHS ¥ PeaIM3allii TOBApOB B PO3HUYHOMN TOPTOBIIE
12. TIpoekTupoBaHue MOACUCTEMBI yUeTa peaji3alui TOBAPOB B ONITOBOM TOPTOBIIe

13. TIpoexTupoBaHUE CUCTEMBI aBTOMATH3aLlMK KACCOBBIX OIEpannii TOProBoro NpeInpusIThs

14. TIpoexTrupoBaHHE CHCTEMBI aBTOMATH3AIINHU YIeTa BEIOBITHA JCHEKHBIX CPEICTB C PACd€THOTO CUETa OPTaHU3aAIIH
15. TIpoexTrupoBaHKE CHCTEMBI aBTOMATH3AINHN y4eTa IIOBPEMEHHO-TIPEMHUAIBHOH OIUIATHI TPYIa B OpTraHU3aInI

16. IIpoexTHpoBaHUE CHCTEMbI aBTOMATH3AlMHU YUeTa NOCTYIJICHUS U BBIOBITHS MAJIOLIEHHBIX M OBICTPOM3HAIIMBAFOLIUXCS
[IPEAMETOB B KOMMEPYECKOH OpraHn3aluu

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 OWjIeTe Ba TEOPETUYECKUX BOIPOca. JK3aMeH / 3a4eT MPOBOJUTCS B YCTHOH / MACPMEHHOW M KOMITBIOTEPHOU
¢dopme. OmueHuBaeTcs BIaIeHHE MAaTEPUANIOM, €T0 CHCTEMHOE OCBOCHHE, CIOCOOHOCTh NPUMCHATH HY)KHBIC 3HAHWUS,
HaBBIKM U YMEHUsI [IPU aHAJIN3e MTPOOIEMHBIX CUTYalunH.

4.2.1. YcTHBII WM NHCbMEHHBIH 0TBET HA BONIPOC

4.2.1.1. ITopsinox npoBegeHUs.

YCTHBI WM THCEMEHHBIH OTBET HAa BONPOC HANpaBlICH HAa MPOBEPKY 3HAHWN OCHOBHBIX Pa3eliOB IO TUCIUILTHHE
«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
anmapart. [IpoeMOHCTpUPOBAaH BBHICOKUH YpOBEHb IOHMMAaHUS Marepuana. [IpeBocxogHoe yMeHHne (GOopMyIHpPOBaTh CBOU
MBICTIH, O0CYXKIaTh TUCKYCCHOHHBIE MTOJIOKEHHS.

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

OCHOBHBIE BOTIPOCHI TeMBI packpbul. CTPYKTypa OTBETa B IIEJIOM aJeKBaTHA TeMe. XOpPOIIO OCBOCH MOHSATHIHEINA armapar.
[IpogeMOHCTPHPOBAaH XOPOWINA YpPOBCHb ITOHHMAaHHS MaTephaia. Xopolree yMeHue (HOpMyIHpOBAaTH CBOH MBICIH,
00CY)KIaTh TUCKYCCHOHHBIC TIOJIOXKCHUS.

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

Temy wyactmuHo packpbil. OTBeT cnabo CTpyKTypupoBaH. [IOHATUHHBIN ammapar ocBOeH dvacTuuHO. [loHMMaHue
OTJIENIFHBIX MTOJIOKEHUH M3 MaTepuaa o TeMe. Y AOBICTBOPUTEIHHOE YMEHHE (POPMYIHPOBATh CBOM MBICIH, 00CYXIaTh
JVCKYCCHOHHBIC TTOJIOKEHUSL.

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

Temy He packpbul. [IoHATHHHBII anmapaT OCBOGH HEYIOBIETBOpUTENbHO. [loHMMaHUe Marepuaia (parMeHTapHOEe WU
orcyrcTByeT. Heymenue (hopMysmpoBaTh CBOU MBICIH, 00CYXK/IATh AUCKYCCHOHHBIE TTOJIOKEHUSL.

4.2.1.3. OueHo4HbI€e CPeACTBA.

Bonpocsl 1J1s1 yCTHOTO MJIM IMCbMEHHOT0 OTBETa

3 cemecTp

1. IIpoextuposanue NC, mpoekt C, ocHOBHBIE MOAXO0AbI B ipoekTHpoBanuu VC.

. Metomonorus nocrpoenus 1C.

. OCHOBHBIE KOMIIOHEHTHI TeXHONOruu npoexktuposanus UC.

. Merons! npoextupoBanus 1C.

. CpenctBa npoektupoBanus NC.

. Kpatkast xapakTepucTHKa IPUMEHSIEMBIX TEXHOIOTHI MPOSKTUPOBAHHS.

. XXusuennsiii uxia UC. Buasl Mmoaeneii sxku3aeHnoro nukia C.

. TpeGoBaHus K BEIOMpPAEMOii TEXHOJIOT MU POSKTHPOBAHUSL.

9. Kanonuueckoe npoexktupoBanue. CTaauu U 3Tarbl.

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

11. CocraB u cogepkanue paboT Ha CTaJANN TEXHO-PAO0OYEro NPOEKTHPOBAHMUS.

12. CocraB n conep:kaHue padboT Ha CTaAMsAX BHEIPEHUS, SKCIUTyaTallli U COTPOBOXK/ICHUS ITPOEKTA.

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

4 cemecTp

1. TexHomOTHS MapaMeTPHICCKH-OPHEHTHPOBAHHOTO ITPOSKTUPOBAHNS.

2. TexHOJIO0rusl MOJIEJIbHO-OPUEHTUPOBAHHOTO POEKTHPOBAHHS.

3. OcHoBHble nousTHs U Kinaccudukanus CASE-rexnonoruii.
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4. TIpoextupoBanue gakrorpaduuecknx bJl: MeToabl MPOEKTUPOBAHKSI.

5. IlpoexTupoBaHne JOKyMEHTAIBHBIX 0a3 NJaHHBIX.

6. KonnenryansHoe npoekrupoBanue b/1.

7. Jlornaeckoe mpoektuposanne b1

8. ®mmueckoe npoexktupoBanue b/l

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

10. Bo3mosxHoctu 1 nocronHctsa UML. MHCTpyMeHTa IbHBIE CPENICTBA BU3YAJILHOTO MOJICIHPOBAHUSI.

11. Apxurekrypnsie npeactaBieHuss UML. [TorsATHE apXUTEKTYpHl HHPOPMATMOHHOW CHCTEMBI.

12. O630p muarpamm UML. Cpencrea UML. JlnarpaMmbl BApHAHTOB HCIOIB30BaHUS. [lrarpaMMsel kKiaccoB. JlnarpaMmel
B3auMoeicTBus ([{uarpaMMbl OCIIEI0BAaTENILHOCTH, KOOTIEpAaTUBHEIE AUarpaMmbl). JluarpaMmsel cocTostHui. J{narpaMmel
JesTenbHOCTEN. [lnarpaMMBl peanu3anuy (JuarpaMMbl TaKeTOB, KOMIIOHEHTOB U Pa3MEIICHNUs).

13. Paunonansueiii yaudunuposanusiii nporecc (RUP). Jucuunnuasr RUP. Kimtouesrie nonstus u npunnuns RUP.
Oomiee mpencTaBiIcHNe, TMHAMAYECKAN U cTaTmdeckuil actiekTel RUP.

14. MexcuctemHuble HHTEp(hEHCH 1 qpaiiBephl; HHTEP(EICH B paclpeeieHHBIX CHCTeMaXx.

15. CranpapTHble METO/IBI COBMECTHOTO JIOCTYMA K 0a3aM JaHHBIX U IIPOrpaMMaM B CIIOXKHBIX HH( OPMAIIIOHHBIX
cucreMmax (xnpaiisepst ODBC).

16. [Iporpammuas cuctema CORBA.
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