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Conep:xkanue

1. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYYEHHsS MO AUCUUIUIMHE (MOIYJI0), COOTHECEHHBIX C I[UIAHUPYEMbIMU
pesynbratamu ocBoenus OITIOIT BO

2. Mecro nucuumivnel (Moayis) B ctpykrype OITOIT BO
3. O0beM TUCHMIUTMHBI (MOIYJIS) B 3a4ETHBIX CJMHHIIAX C YKa3aHWEM KOJMYECTBA YacOB, BBIJIEICHHBIX HAa KOHTAKTHYIO
paboTy oOydJarommxcs ¢ nmpemnoaBaresneM (1o BUIaM YUeOHBIX 3aHITHH) M HA CAMOCTOSTEBHYIO PaboTy 00ydaromuxcst

4. CopepxaHUe TUCLUUILIMHBI (MOAYJIsl), CTPYKTYPHPOBAaHHOE II0 TeMaM (pa3aenaMm) ¢ yKa3aHHEM OTBEACHHOTO Ha HHUX
KOJIMYECTBA aKaJEMHUYECKHUX JaCOB M BUAOB yUeOHBIX 3aHATHH

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM M CaMOCTOSTEIbHON pabOThI IO TUCUUILIMHE (MOIYIIIO)

4.2. ConeprkaHre UCIHUTIIAHBI (MO JIs)

5. IlepeveHs y4eOHO-METOAMIECKOTO 00ECIICUCHHS I CAMOCTOSATEILHON paOOTHI 00YYAROLIMXCS 10 TUCIMIDTHHE (MOJIYIIIO)
6. ®OHJ OLICHOYHBIX CPEJICTB MO AUCUUIUIMHE (MOJYIIIO)

7. Ilepedens uTepaTypbl, HEOOXOAUMOM JJI1 OCBOSHUS TUCIUTUTHHBI (MOITYJIs)

8. Ilepeuenbp pecypcoB HH(POPMAIMOHHO-TEICKOMMYHUKAMOHHOW ceTr "MHTepHeT", HEOOXOAMMBIX MJIsi OCBOCHHS
JUCITUTUTAHBI (MOTYJIST)

9. MGTOHI/ILICCKI/IG YKasaHus AJid 06yqa}onmxc;1 110 OCBOCHHUIO JTUCIMITIIMHBI (MO,HyJB{)
10. HepequL I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HCIOJIb3YyEMbIX MNPHU OCYHICCTBJICHUU 06paSOBaT€J'II)HOFO mnmponecca 1o

JMUCIUIUIAHE (MOJYIIIO), BKIIOYAs TepEeYeHb MPOrpaMMHOTO obecriedeHns ¥ WHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIPH
HEO0OXOTMMOCTH)

11. Onucanne MartepHaIbHO-TEXHUYECKOW Oa3bl, HEOOXOIMUMOM IS OCYIIECTBICHHUS 00pa30BaTENbHOrO Ipolecca II0
TUCITUTUTAHE (MOYITIO)

12. CpencrBa ajanTalyy NPENojaBaHUs JUCLUILIMHBL (MOIYNS) K HOTPEOHOCTSIM OOY4YalOIIMXCS WHBAJIMIOB M JIMI C
OTPaHUYEHHBIMU BO3MOKHOCTSAMU 310POBbsI

13. ITpunoxenue Nel. @oHI OIICHOYHBIX CPEJICTB

14. Ipunosxxenue Ne2. [lepeuens uTepaTypbl, HEOOXOAUMOM U1l OCBOCHHUS TUCLUTLIHNHBI (MOJTYJIs)

15. Tpunoxxenue Ne3. [lepedenpr WHPOPMAIMOHHBIX TEXHOJOTHH, UCIMOJB3YEMbIX IJII OCBOCHHWS AWCIMILIUHBI (MOIYJIS),
BKJIFOYAsl IEPEUYSHb MPOrPaMMHOT0 00ecTedeH s U HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM



[Iporpammy aucumIuinHbl paszpaboTan(a)(u) crapmmi npenopasareinb, 0/c [Namumymmmna 3.3. (Kadenpa matemarnku n
NIPUKIIaAHOW MHPOPMATHKH).

1. Ilepevyensb MIaHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS MO JAMCUMIIMHE (MOAYJII0), COOTHECEHHBIX C NMIAHHUPYEMBIMU
pesyiabtatamu ocBoenuss OIIOII BO

O6yqafom1/n‘/ic;{, OCBOUBIILHIA JAUCHUILIIIUHY (MO,HyHL), JOJIDKCH 06J'IaﬂaTI) CJICAYOIMMUMU KOMIICTCHIUAMMU:

Mndp Pacmndposka
KOMIIeTeHUHHU npuodperaeMoii KOMIETCHIIUH
VK2 CriocoOeH ompenensaTh KpyT 3ajJad B paMKax TOCTaBJICHHOH IIeJTM W BHIOMPATh ONTUMAJIBHBIE CIIOCOOBI
WX PEUICHNs, HCXOS U3 ACHCTBYIONINX PABOBBIX HOPM, HMEIOIINXCS PECYpPCOB M OTpaHHYCHHUN
BrnasieTh HaBBIKAMHE OTIPEIICIICHUS KPyTa 3a/1a4 B paMKax IMOCTABJICHHOM I1€JIM, BEIOOPa ONTHMAIbHBIX
VK-2.3 CIOCOOOB UX PEIICHUS, UCXOS U3 JICHCTBYIONINX MPABOBBIX HOPM, HMEIONITUXCS PECYPCOB U
OrpaHUYEHUN
OITK-8 CriocobeH TpUHUMATh Y49acTHEe B YIPaBICHHH IPOCKTaMU CO3MaHHS HH(POPMAIMOHHBIX CHCTEM Ha
CTaIUsX )KU3HEHHOTO IMKJIA
OITK-8.1 3HATH CITIOCOOBI COBMECTHOTO YIIPABICHHUS MIPOSKTAMHU CO3MaHHUI WH(POPMAMOHHBIX CHCTEM Ha CTAJHIX
’ PKU3HEHHOTO IHKJIa
OIK-8.2 'YMeTh B cOCcTaBe KOMaH[Ibl YIIPABIIATH MPOSKTAMH CO3JIaHU HHGOPMAIIMOHHBIX CHCTEM Ha CTAJIHSIX
’ PKU3HEHHOTO IIUKJIa
OIK-8.3 BraseTh cIOCOOHOCTHIO COBMECTHOTO YIIPABJICHUS MPOCKTAMH CO3JaHusl HH()OPMAIIMOHHBIX CHCTEM Ha|
’ CTaIUsIX )KU3HEHHOTO IMKJIA

OO0yuaromnuiicsi, OCBOMBIINN AUCIUIIINHY (MOYJIb):

JloJKeH 3HATh:
- cocoOBI COBMECTHOTO ((PEKTHBHOTO YIPABICHIS WHHOBAIIMOHHBIMY MPOCKTAMHU CO3IaHUs HH()OPMAIIMOHHBIX CHCTEM
Ha CTaJUsAX )KU3HEHHOTO IUKJIa

JlomkeH yMeTh:

- 9(h(heKTUBHO PYKOBOJHUTH YIIPABICHHEM MHHOBAIIMOHHBIMHE IIPOEKTAMH CO3IaHMI HH)OPMAIIMOHHBIX CHCTEM Ha CTaIHsAX
JKU3HEHHOTO ITUKJIA, OCYIIECTBISATH OOOCHOBAHHBIH BBIOOP MpodecCHOHANbHO OpueHTHpoBaHHBIX MC B mpemnMeTHO#
oOmacru.

JlommKeH BIaaeTh:

- HABBIKAMU OIIPEIICIICHUS OCHOBHBIX M CIICIU(PUUCCKUX 33]]a4 B paMKaX MOCTABJICHHOH 1€, BEIOOpA CIIOCOOOB UX
pelIeHus, METOTUKaMHU Pa3pabOTKH MeNH U 3a1a4 TPOEKTa;

- CHOCOOHOCTHIO 3((HEKTHBHO PYKOBOIUTH YIPABICHHEM HHHOBAIMOHHBIMHU TPOEKTAMHU CO3MaHUS HH()OPMAIMOHHBIX
CHCTEM Ha CTaAUAX KU3HEHHOTO IIHKJIA.

2. Mecto qucuumiunsl (MoayJsi) B ctpykrype OIIOII BO

Jannas mucumiuinHa (MOIyJb) BKIroueHa B pasaen "b1.0.05.09 Jucrmrmimabl (MOAynu)" OCHOBHOHM HpodecCHOHATBHOM
obpazoBatenpHOl mporpammbl 09.03.03 "llpuknamgnas wHpopMmatuka ([Ipuknagnas wHPOpMaTHKa B OKOHOMHKE)" |
OTHOCHTCS K 00s3aT€TIHHBIM TUCIUIUTHHAM.

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

3. O6beM IUCHMIVIMHBI (MOAYJAs]) B 3a4YeTHBIX €IHHULUAX C YKA3aHHEM KOJIMYECTBA YacoB, BbIEJeHHBIX Ha
KOHTAKTHYIO padoTy o0ydyamoliuxcs ¢ mpenoaaBaTejieM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOATEIBHYIO
padoTy o0y4amommxcs

OO1mas TpyA0eMKOCTh JUCHUILIMHBI COCTABIACT 8 3a4eTHHIX(bIe) enuHuI(bl) Ha 288 yaca(oB).

KonraktHas padota - 104 gaca(oB), B TOM 4HcIie JeKIUH - 34 gaca(oB), mpakTuideckue 3auatus - 0 gaca(oB), m1abopaTopHbIe
paboTsl - 70 yaca(oB), KOHTPOIL CAMOCTOSITENTLHOM paboThI - 0 gaca(oB).

CamocrostensHas paboTta - 148 gaca(os).

KonTpons (3auét / ax3amen) - 36 gaca(oB).

®dopma MpoMeKyTOUHOTO KOHTPOJIS TUCIUILIMHBL: 3a4eT B 4 CEMECTpe; IK3aMeH B 5 ceMecTpe.



4. Copep:xkaHue JMCHUILIMHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pasfejaM) ¢ yKa3aHHeM OTBEJICHHOr0 Ha
HUX KOJIHYecTBA aKaJieMHYeCKHX YaCOB U BUOB YYeOHbIX 3aHSTHI

4.1 CTpyKTYypa U TeMaTHYeCKHii MJIaH KOHTAKTHOI ¥ CaMOCTOSITeJIbHOW PadoThI N0 TUCHUILIHHE (MOIYJTI0)

Buapl 1 yachbl
KOHTAKTHOI padoThl,
HX TPYAOEMKOCTH
(B yacax)
Ce CamocTosT
N Pa3genn! 1y cUILIHHEI / Mec eJbHas
MoayJIst P IMpaxTuy |[JIa6opato | padora
Jexknn
" ecKHe pHbIe
3aHATHA | padoThI
1 Tema 1. TeopeTudeckue OCHOBBI TPOCKTUPOBAHUS 4 4 0 0 29
" |MHPOPMALIMOHHBIX CHCTEM
) Tema 2. MeTOI0IOTHYECKUE OCHOBBI TPOCKTUPOBAHUS 4 4 0 0 24
" |MHpOPMALIMOHHBIX CHCTEM
Tema 3. KaHOHHYECKOE U TUIIOBOE IPOEKTHUPOBAHNE
3. poeKTHp 4 4 0 16 24
MH(POPMAIMOHHBIX CUCTEM
4 Tema 4. CTpyKTypHBIE METOIBI aHAIN3A U IPOSKTUPOBAHUS 4 4 0 18 24
" [mHQOpMAMOHHBIX cHcTeM
5. |[Tema 5. [IpoekTupoBaHue JOKYMEHTAIBHBIX 0a3 TaHHBIX 5 4 0 0 12
Tema 6. [IpoextupoBanue pakrorpadpuieckux 6a3 JTaHHBIX 5 4 0 18 14
7 Tema 7. OObEKTHO-OPUEHTHUPOBAHHBIE METOBI aHAIN3A U 5 6 0 18 14
" [mpoexTrpoBaHUS HHPOPMAITMOHHBIX CHCTEM
8 Tema 8. OOecrieueHe COBMECTHOTO IOCTYMAa K 0a3aM JaHHBIX 5 4 0 0 14
" |m mporpamMmmam
Mtoro: 288 4. (13 HUX 36 4. KOHTPOJIb) 34 0 70 148

4.2 Coaep:xkaHue TUCHUILTUHBI (MOIYJIs1)

Tema 1. TeopeTndeckue 0CHOBHI NPOEKTUPOBAHMS HH(POPMAIIMOHHBIX CHCTEM

[onsatne wHPOpManmoHHOW cucTeMbl. Kiaccubpukanus wHOOPMAIMOHHBIX CHCTEM. ApPXHTEKTypa HH()OPMAIIMOHHBIX
cucteM. @OYHKIHOHAIBHBIE W 00€CIEYMBAIONINE TIOJCUCTEMBl HWH(DOPMAIMOHHOW cHUCcTeMbl. JKW3HEHHBIH  ITHKI
UHQOPMAIMOHHBIX CUCTEeM. [IOHATHS M CTPYKTypa MpoeKkTa WHPOPMANUOHHBIX CHCTeM. TpeboBaHHSA K d(PPEKTUBHOCTH H
HAJIC)KHOCTH TPOCKTHBIX PEIICHUH.

Tema 2. MeToa0JI0THYeCKHE OCHOBBI MPOEKTHPOBAHUA HHPOPMALMOHHBIX CUCTEM

OCHOBHBIC HUCTOPUYECKHEC TOAXOIBl B TMPOCKTUPOBAHHKA WH(DOPMAIMOHHBIX CHUCTEM, METOMOJOTHS IMOCTPOCHHS
MHPOPMALIMOHHBIX CHUCTEM, JTAIBl CO3MaHMuA HH(POpMaMoHHBIX crucTeM. OCHOBHBIE 3aJa9l METOJOJIOTHH MPOSKTUPOBAHHS
1 00JIaCTH 0XBaTa NMPOEKTUPOBAHMUA WH(POPMAINOHHBIX CHCTEM. TEXHOJOTHS MPOSKTUPOBAHMUS WHPOPMAIMOHHBIX CHCTEM,
OCHOBHBIE KOMIIOHCHTHI TEXHOJIOTHH MPOEKTHPOBAaHUS HH()OPMAIIMOHHBIX CHCTEM. OTalbl CO3MaHHSA HH(DOPMAIMOHHBIX
cucteM. MoJienu )U3HCHHOTO IIMKJIa HH)OPMAIIMOHHBIX CHCTEM. METOIBI M CPEACTBA MPOCKTUPOBAHUS HH()OPMAIOHHBIX
cucteM. XapaKTepPHCTUKA TMPUMCHSICMBIX TEXHOJOTHH IPOCKTHPOBAHUSA HWH(DOPMAIMOHHBIX CHCTEM, TpPeOOBaHUSA K
BBIOMpaeMOl TEXHOIOTUHN MMPOCKTHPOBAHHS.

Tema 3. KaHoHH4YecKOe M THIIOBOE MPOEKTHPOBaHUE HH(POPMALMOHHBIX CHCTEM

Craauu ¥ 3Tamnbl Mporecca MPoeKTUpoBaHus HHQOpMaMOHHBIX cucTteM. CoctaB paboT Ha MPEANIPOSKTHON CTalInuu, CTA K
TEXHHYECKOTO W Pabodero MpOeKTHPOBAaHUS, CTaIWU BHEIPEHHS, HKCIUTyaTallid M CONPOBOXICHHSA MpoekTa. [loHsTHe
THUIIOBOTO 3JIeMeHTa. TEeXHOIOTHH MapaMeTpUIeCKH-OPUCHTHPOBAHHOTO W MOJIEIIFHO-OPHUEHTHPOBAHHOTO MTPOCKTHPOBAHNS.
Tema 4. CTPpyKTypHBIe METObI AHAIN3Aa M MPOEKTHPOBAHUSA HHGPOPMALIMOHHBIX CHCTEM

[Ipobnema CIOKHOCTH W TOAXOABI K €€ PEIICHHIO MPH MPOCKTHPOBAaHUN WHPOPMANMOHHBIX cucTeM. OOIne HMpHUHIIHUITEI
MIPOEKTHPOBAaHUS HH(POPMAITOHHBIX CHCTEM (2 OCHOBHBIX ITOJXOMa K JEKOMITO3UIINA cCHcTeM). BusyanbsHoe MonennpoBaHme
(ERD, DFD, STD, SADT wu ap. Hotauuu). Buasl mogeneir. CASE-texnonoruu u CASE-cpenctsa. CTpyKTypHBIE METOIbI
aHaliM3a W MPOCKTUPOBAHHS WH(DOPMAIMOHHBIX CHCTEM. XapaKTEPUCTHKH METOAOB. [IpHHIUMIEBI CTPYKTYPHOTO METOJA.
Meron ¢yukmmonamsHoro moaenupoBanus IDEFO (I cam DEFinition). Oco0eHHOCTH TOTOJOTHH OMUCAHUS CUCTEMBI.
I'paruner u cBszu. O6nactu npumenenust IDEF0. Merononorus onucanus 6usHec-nporieccoB IDEF3. Enununna paGoTbl
(meticTmit). Ces3u. Coenunenust. O6nactu npumenenns IDEF3. CrpykrypHslid ananu3 norokoB aaHHeix DFD. O6mactu
npumenenus: DFD - nuarpamm.



Tema 5. IlpoekTHpoOBaHHE JOKYMEHTAJIbHBIX 023 TaHHBIX

JlokyMmeHTanbHble 0a3bl AaHHBIX. [IpOEKTHpOBaHHME MOKYMEHTAIbHBIX 0a3 MAaHHBIX: aHaIW3 MPEeAMETHOH obmacty,
pa3paboTka cocTaBa M CTPYKTypsl 0a3 MJaHHBIX, NPOEKTHPOBAaHHME JIOTMKO-CEMAaHTHYECKOTO KOMIUIEKca. AHamm3
0coOCHHOCTEH NOKyMEHTAJIbHBIX 0a3 naHHbIX. CiioxHble 3ampocsl. Ilouck mo cioBapHoit Onmsoctu. Mcenosb3oBanue
¢$yHKIMM crienuUKaNKY MT0JICH P ITOUCKE.

Tema 6. IlpoexTupoBanne gpakTorpaduuecknx 6a3 TaHHBIX

®akrorpaduyeckne 0a3pl  gaHHBIX. OcHOBHblE (yHKIMM (akrorpadpuueckux 06a3 naHHbIX. IIpoekTupoBaHHe
(axrorpapuueckux 6a3 JaHHBIX: METOABI IIPOSKTHPOBAHNUS; KOHIENTYIIbHOE, JIOTHYECKOe U (pU3nUecKoe MPOEKTHPOBAHHME.
MopenupoBanue cTpykTyp aAanHbix. Meton IDEF1X. Bazossie monsitus. duarpamma "cymHocTb-cBs3b (ERD)" u obmactu
€€ MIPIMEHEHHUS.

Tema 7. O0beKTHO-OPHEHTHPOBAHHBIE METO/Ibl AHAJIN32 U MPOEKTHPOBAHUSA HH(POPMALMOHHBIX CHCTEM

Ba3oBble MPUHIMIIBI ¥ TOHATHA TEXHOJIOTHH pa3pabOTKH OOBEKTHO-OPHMEHTHPOBAHHBIX HWH(MOPMAIMOHHBIX CHCTEM Ha
ocioBe UML. Bo3moxHoctn u pocromHctBa UML. HHcTpymeHTanbHBIE CPEACTBA BU3YaJIbHOTO MOJACIHPOBAHUA.
ApxurexrypHsle npeactasienuss UML. Tlonstie apxurexTypbl HHGOPMALMOHHONM cucTeMbl. Buapl npencrasnenuid. O630p
guarpamm  UML. Cpenctsa UML. JluarpaMMbl BapHaHTOB HUCMONb30BaHUs. JluarpamMmbsl KjaccoB. JluarpaMMel
B3auMoJeHcTBHUS (JlmarpaMMbl MOCIeIOBATEILHOCTH, KOOIIEPATHUBHBIE NUarpaMMebl). JlnarpaMMbl cOCTOSIHUH. JluarpamMmsr
NesTeNbHOCTeW. JlnarpamMmbl peanm3anuu  (IuarpaMMbl  TIAKETOB, KOMIIOHEHTOB H pa3MelieHus). PalnmroHaiIbHbII
yaudunupoBanneiid npomecc (RUP). JIuctummaer RUP. Kimouessie monstus u npuHiunsl RUP. O6miee npeacraBiieHue,
IMHAMHAYECKUH U cTaTHyeckuii acriekTel RUP.

Tema 8. O0ecneyeHne COBMECTHOIO JOCTyNa K 0a3aM JaHHBIX H IPporpaMMaM

MexcuctemHble nHTEepdeichl 1 apaliBepsl; HHTEP(EHCH B pacpeeneHHbIX cuctemMax. CTaHaapTHBIE METOAbI COBMECTHOT'O
JocTyna K 0a3aM JaHHBIX M MporpaMMmaM B CIIOXKHBIX MH(opMmanmoHHbIX cuctemax (npaiisepst ODBC (Open Data Base
Connectivity), mporpammuas cuctema CORBA (Common Object Request Broker Architecture - oOmexoctynHas
apXUTEKTypa ¢ OPOKEpOM TIpH 3arpoce 00BEKTa).

5. lepeyenb y4eOGHO-MeTOAUYECKOTO olecrnedyeHUs 1JIsl CAMOCTOATENbHOH PadoThl 00y4YaroUIUXcsl MO JAMCHMILIHHE
(Moayamo)

CamocrosiTenbHas paboTa 00y4aroMXCsl BBIMOTHIETCS 10 3aJaHUI0 U TIPH METOJANYECKOM PYKOBOJICTBE MPENoiaBarelis, HO
0e3 ero HemocpeACTBEHHOro yuacTus. CaMocTosiTelbHas paboTa IMOApa3fessieTCss Ha CaMOCTOATCIBHYHO paboTy Ha
ayMUTOPHBIX 3aHATHAX M HA BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO paboTy. CamocTosTenpHas paboTa oOydaroluxcs
BKITIOYAeT KaK MOJIHOCTBIO CAMOCTOSTEIHPHOC OCBOCHHE OTICNIBHBIX TeM (pa3felioB) MUCHHUILIMHBI, TaK U MPOPabOTKY TeM
(pa3mernoB), ocBauBaeMbIX BO BpEMsI ayIUTOPHOW paboThl. Bo BpeMs camocTosITenThHOW pabOThl 00yYArOIIUECcs] YUTAIOT U
KOHCHEKTUPYIOT y4eOHYI0, HAYYHYIO U CHPABOYHYIO JIUTEPATypy, BBHIIIONHSIOT 33/IaHKs, HalpaBlICHHbIC HA 3aKperuICHHE
3HaHUI U OTPaOOTKY YMCHUN M HABBIKOB, TOTOBSITCS K TEKYIIEMY U MIPOMEKYTOYHOMY KOHTPOITIO TIO AUCITUTLINHE.
Opranu3anusi caMOCTOSTENbHOW paboThl 00YYalOUIMXCS PErJIaMEHTUPYETCsl HOPMATHBHBIMH JIOKYMEHTaMH, Y4eOHO-
METOIUYECKOI TUTepaTypoil M AIIEKTPOHHBIMU 00pa30BaTENbHBIMH PECYPCaMH, BKITIOYAS:

Iopsimok opraHu3anyu U OCYIICCTBICHUS O0pa30BaTEIbHON NEATCIHLHOCTH MO 00pa30BaTEIbHBIM MPOrpaMMaM BBICIIETO
00pa3oBaHUs — TIporpaMMaM OakaraBpuara, IporpaMMaM CICIHaINTeTa, MPOrpaMMaM MaruCTPaTyphl (YTBEPIKICHHBIH
MIpUKa30M MUHHCTEPCTBA HAYKU U BhICIIETo oOpa3oBanms Poccutickoit denepanuu ot 6 anpens 2021 roma Ne 245).

[Tucemo MunuctepcrBa obpazosanus Poccuiickoit @enepannu Nel4-55-996un/15 ot 27 nosops 2002 1. "OO0 akTHBH3ALMK
CaMOCTOSTENILHOM PadOTHI CTYJICHTOB BBICIIMX YUEOHBIX 3aBeIeHUN"

VYcraB QenepasbHOTO TOCYIAapCTBEHHOTO aBTOHOMHOTO oOpasoBarenbHOTO Yyupexacnus "Kazanckmii (IIpuBoIDKCKMIA)
(dhenepanbHBIA yHEBEPCUTET"

[IpaBuna BHYTPEHHEro pacmopsaka (enepalbHOT0 TOCYTapCTBCHHOTO AaBTOHOMHOTO OOpa30BaTEIBHOTO YUPEHKICHUS
BEICHIEeTo TIpodeccroHanbHOTo 00pazoanus "Kazanckuit ([IpuBomxckuit) GenepanbHbiii yHUBEpCHTET"

JlokanpHble HOpMaTUBHBIC akThl Kazanckoro (IIpuBomkckoro) deaepasHOrO YHUBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEeICTB M0 TUCHUILINHE (MOAYJIIO)

@DOoHJT OLEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOMYJO) BKIIIOYAET OICHOYHBIC MaTEpHalibl, HANPaBJCHHBIC HA MPOBEPKY
OCBOCHUSI KOMIIETEHIIMI, B TOM 4YHCJIE 3HAHWH, YMECHUI W HaBBbIKOB. DOHI OLIEHOYHBIX CPEICTB BKJIIOYACT OLICHOYHBIE
CPEICTBA TEKYIIEro KOHTPOJIS M OLICHOYHBIC CPEIICTBA MMPOMEIKYTOUHON aTTeCTAIINH.

B (oHze OLICHOYHBIX CPENICTB COACPIKUTCS CIEAYIOIas HHPOPMAIHs:

- COOTBETCTBUE KOMITETECHIIMH ITAHUPYEMbBIM pe3ysibTatam 00ydeHUs Mo AUCIUILUIUHE (MOIYJIIO);

- KpUTEPUH OIICHUBAHUS C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- MeXaHu3M (HOPMHUPOBAHUS OIEHKU IO TUCIUIUINHE (MOIYJIIO);

- OMMCaHUC MOPSAKA IPUMCHCHHS U TIPOLICAYPHI OIICHUBAHUS TS KaXIOTO OI[CHOYHOTO CPEICTBA;

- KpUTEPUH OLIEHUBAHHUS JJISI KAXKIOTO OLIEHOYHOTO CPE/ICTBA;

- COoACpKaHUC OLCHOYHBIX CPCEACTB, BKJIIOYas Tp€60BaHI/IH, NpEeaABIABIACMBIC K HeﬁCTBHﬂM 06yqafonmxc;1,
JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3aJaHNs pa3JINIHbIX TUIIOB.

@DOHA OIIEHOYHBIX CPEACTB 0 TUCHUIUIMHE HaxoauTcs B [Ipumoxkennn | k mporpamMMe AUCIUTUTHHEI (MOJIYIIIO).



7. llepeyeHb JUTEPATYPbl, HEOOXOAUMOM 1JIsl 0OCBOECHMS TUCHUILIUHBI (MOAYJIsST)

OcBoeHHUE IUCHUILUIMHBI (MOMAYJIS) MpeanoiaracT u3ydeHue ydeOHOW muteparyphl. JluTepaTypa MoOxeT OBITH JOCTYITHA
00ydJarommMcs B OJTHOM W3 IBYX BapHaHTOB (MO0 B 000X U3 HUX):

- B JJIGKTPOHHOM BHIE - Yepe3 INIEKTPOHHbIE OMOIMOTEYHBIE CHCTEMBI Ha OCHOBAaHUH 3aKI04eHHBIX KDY moroopoB c
MIPaBooOIAIATEISIMU;

- B meyaTHOM Buzae - B Hayunoii OubOmuoreke EmaOyxckoro mucTHTyTa KOVY. OOyuaromuecss NOIy4arT Y4eOHYIO
JUTEpaTypy Ha aDOHEMEHTE 10 YUTATEIBCKUM OHMIICTaM B COOTBETCTBHH C MPaBUIIAMHU MOJIb30BaHus Hay4HO# OHMOIHOTEKOM.
ONeKTPOHHBIE M3IAHMUS AOCTYIHBI TUCTAHIIMOHHO W3 JIO0O0W TOYKH IPHU BBEJCHHN OOYYAIOMIMMCS CBOETO JIOTHHA U MApOJIsd
OT JINYHOTO KaOWHEeTa B CHCTeMe "DNEeKTpOHHBIH yHUBepcuteT". [Ipy MCMONb30BaHUN TEYATHBIX M3JaHWK OWOIMOTEUHBIN
(dhoHx MoKeH OBITh YKOMIUIEKTOBAH UMHU M3 pacdeTa He MeHee 0,25 sk3eMIuIIpa Ha KaxJI0ro 00yJaromerocsi U3 Yuclia JIvil,
OJIHOBPEMCHHO OCBAMBAIOIINX JAHHYIO JUCIUILTUHY

Ilepeuenp nuTepaTypbl, HEOOXOAUMOM AT OCBOCHHS NUCIMIUIMHBI (MOMYJsi), Haxomutcs B Ilpuinokenun 2 x paboueit
mporpaMMme AUCIHMILIAHEL. OH MOAJTIKUT OOHOBJICHHIO NMPH W3MEHEHHH yCIoBHU noroBopoB KDY ¢ mpaBoobmanmarensMu
AJIEKTPOHHBIX M3IaHUN U TIPU U3MEHEHUH KOMIUTeKToBaHus (GoHmoB HayuHoii 6nbnuoreku Enadyxckoro nactutyta KOV,

8. Ilepeyenb pecypcoB HHGOPMALMOHHO-TETeKOMMYHUKANIMOHHOH ceTH "WHTepHeT", HEOOXOAMMBIX /IS OCBOEHUSI
JUCHUITHHBI (MOAYJIA)

IpoektupoBanue nHGOPMAIMOHHON cHCTEMEI - https://finswin.com/projects/proektirovanie/informacionnyh-sistem.html
IIpoexTupoBanue nHGOPMAITMOHHBIX cHCcTeM - http://i.voenmeh.ru/kafi5/Kam.loc/BaseDate/ProektirovanielS.html
[Ipoextuposanue nadopmanuonusix cucreM (MHTYUT) - https:/www.intuit.ru/studies/courses/2195/55/info

9. MeToanyecKue yKa3zaHusl IJIs 00y4al0LIUXCsl 110 0CBOSHHUIO TUCIUILIUHBI (MOTYJIsA)

Bupj pa6or MeToanyeckne peKoMeHIauu

JIEKLIUU JlexunoHHBIE 3aHATHUS TPOBOAATCS C UCTIOIb30BAHUEM MHTEPAKTUBHBIX TEXHOJIOTUN U MPEANOIaraloT
aKTHBHOE YYacTHE CTyACHTOB. J[JIsl MOATOTOBKH K 3aHSTUSIM PEKOMEHYETCs BBIACTATh B MaTepuaie
poOJIeMHBIE BOTIPOCKI, 3aTparuBaeMble PENoJaBaTesieM B JICKIIUH, W TPYIIITHPOBATE HHPOPMALIHIO
BOKpYT HUX. JKeJaTeabHO BBIACTATH B UCIIONB3YEMOH IUTEpAType MOCTAHOBKH BOIIPOCOB, Ha KOTOPEIE
Pa3HBIMU aBTOpaM MOTYT OBITh TaHBI pa3IHYHBIC OTBETH. Ha OCHOBaHWMH MOCTAHOBKH TAKUX BOIIPOCOB
cleyeT cOOMpaTh apryMEHTHI B MOJIB3Y PA3IMYHBIX BAPUAHTOB PEIICHUS TOCTABICHHBIX MPOOIIEM.

nmabopatopHusie | JlabopaTopHbIe 3aHATHS - 3TO OHA U3 PA3HOBUIHOCTEH MPAKTUIECKOTO 3aHATHS, ABIISIOMIASACS

paboTsI s PekTUBHOM (HOopMOI yueOHBIX 3aHATHH B OpraHU3alyy BhICIIEro oOpa3oBanus. JlabopaTopHbie
3aHATHS IMEIOT BBIPXXEHHYIO CTICIIM(UKY B 3aBUCUMOCTH OT y4eOHOI MUCIUIUIMHBL, YTy ONIsIOT 1
3aKpEIUISIOT TEOpEeTHYEeCKHe 3HaHUsL. Ha 3THX 3aHATHSIX CTYJCHTHI OCBaNBAIOT KOHKPETHBIE METO/IBI
W3yYeHUs TUCIHIUIMHBL, 00YYaroTCs SKCIIEPHUMEHTAIBHBIM CTIOCO0aM aHaji3a, YMEHHIO paboTaTh ¢
mpubopaMu M COBpEMEHHBIM 000pynoBanneM. JlabopaTopHble 3aHATHS JAlOT HATISIIHOE TPEICTaBICHNE
00 M3yJaeMbIX SIBJICHUSX M IpoLieccax, CTYJCHTH OCBAWBAIOT OCTAHOBKY U BEJICHUE SKCIIEPHMEHTa,
ydaTcsi YMEHHUIO HaOJII01aTh, OLIEHUBATH ITOJyYEeHHbBIE PE3YJIbTATHI, eNaTh BBIBOABI U 0000menus. OT4ér
IO UTOTaM BBITIOTHEHHBIX JTAOOPATOPHBIX pa0OT BBHIMOHACTCS Ha JINCTax Oenoi Oymaru opmara A4 B
IIe9aTHOM U pyKomucHOM Buze. [Tpn opopmieHnn oTaéra HCHOIB3yeTCsl CKBO3HAS HyMepaIist
CTpaHULl, CYUTAs TUTYJIbHBIN JIUCT NepBON cTpaHuLieil. HoMep cTpaHuibl Ha TUTYJIHBHOM JIUCTE HE
craBuTcsa. Homepa cTpaHuIbI CTaBATCS 1O LIEHTPY BBepXy. IIpu opopmireHnn oTyéTa B IIE9aTHOM BHJIE
KeJaTebHO coOMoIaTh cieaytomue TpeboBanus. it 3aroI0BKOB: IOy XUPHBIH WpuQT, 14 nT,
[IEHTPUPOBAHHBIN. J[7151 OCHOBHOTO TekcTa: HEXKUPHBINA mpudT, 14 1T, BEIpaBHUBAaHKE 1O MUpHHE. Bo
Bcex cirydasx Tar mpudra - Times New Roman, otctym ad3ama 1.25 cM, moyTOpHBIA MEXKITyCTPOIHBII
nuTepBai. [lomns: eBoe - 3 cM, paBoe - 1 ¢M, BepxHee 1 HIKHEe - 2 ¢cM. OTUYeT TOJDKEH colepKaTh
crepyronye syeMeHThl: 1) TUTyJIBHBIH THUCT ¢ 00s3aTeNIbHBIM YKa3aHHeM BapHuaHTa; 2) Llens paboTsl; 3)
3ananue; 4) OcHOBHas 9acTh; 5) Brion.

camoctos- | CamocTosiTensHast paboTa CTYAEHTOB MO AUJAKTHYCCKON CYTH MPEICTABIAET COO0M KOMILIEKC YCIOBHA
TeNbHas paboTa| 00ydYeHHs, OpraHU3yEMBIX MPETIOIaBaTelIeM U HAIPABICHHBIX HA CAMOIIOATOTOBKY yJamuxcs. YyeOHas
JIEITEBHOCTD MPOTEKAaeT 0€3 HEMOCPECTBEHHOTO YYaCcTUs IIPEIOAaBATENs U 3aKITF0YaCTCs B IPOPabOTKe
JEKIIMOHHOTO MaTepHaa, IOATOTOBKE K JJADOpaTOPHBIM 3aHATHUSAM; H3YUCHUH YI€OHOH TUTEpaTyphl U3
OCHOBHOTO H JIOTIOJTHUTEIBHOTO CITHCKA.

3a4er 3aueT sBIseTCA POPMOI OICHKH Ka4yeCcTBa OCBOCHHUS CTYACHTOM 00pa30BaTeILHOMN MPOrpaMMBbI IO
nucruiuinae. [1o pe3ybraTtam 3a4era CTYISHTY BBICTABIIICTCS OIEHKA "3a4TeHO" WM "He 3a4TeHo".
3adeT MOXKET MPOBOIUTKLCS B (hOpME YCTHOTO OIpoca Mo Omiieram (BorpocaM) Wi 0e3 OUIeToB, ¢
MpeBapUTENbHOM NOATOTOBKOM MK 0€3 MOJAr0TOBKH, 10 yCMOTpeHHI0 Kadeapsl. [IpenogaBarens MoKeT
MIPOCTABUTH 3a4eT O3 OIpoca Wik cOOSCEIOBAHUS TEM CTYACHTaM, KOTOPhIC aKTUBHO yYacTBOBAIIM Ha
a00paTOPHBIX 3aHATHIX.

9K3aMeH DOK3aMeH HaleJIeH Ha KOMIUIEKCHYIO IPOBEPKY OCBOCHUS TUCIUITINHEL. DK3aMEH IPOBOJIUTCS B YCTHOM




WJIM IUCBMEHHOU opMe 1o OmiieTam, B KOTOPBIX CONEPKaTCsl BOMPOCH! (3aaHusI) IO BCEM TeMaM Kypca.
Oo0yuaromemycs naéres BpeMs Ha MoAroToBKy. OLiEHHBAETCS BIJACHUC MATCPUAIIOM, €TI0 CUCTEMHOE
OCBOCHHE, CIIOCOOHOCTh MPUMEHSTh HY)KHBIC 3HAHUS, HABBIKU M YMEHUS IPU aHAIN3E MPOOICMHBIX
CUTYyAIlMid U PEIICHUH MPAKTUICCKUX 3aIaHHH.

10. IlepeyeHbs HHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPH OCYLIECTBJICHHH 00Pa30BaTeIbHOIO NpoIecca 1o
AUCHHUILINHE (MOAYJII0), BKJIIOYAs NepedyeHb MPOrPaMMHOr0 obecriedeHUs ¥ HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
(mpu HeOOXOTUMOCTH)

[lepedenp MHPOPMAIMOHHBIX TEXHOJOTHH, HCIOIb3YEMBIX IIPH OCYLIECTBICHHH O0pa3oBaTeIbHOIO Mpolecca Mo
JUCLUILIMHE (MOAYJII0), BKJIIOYAsi IEpedyeHb NPOrpaMMHOrO obOecrnedyeHus ¥ WH(QOPMAalMOHHBIX CIPAaBOYHBIX CHCTEM,
npexacrasieH B [Ipunoxxenun 3 k paboyeil nporpaMMe TUCHUITIIMHBL (MOJIYJIA).

11. OnucaHue MaTepHaJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOIUMOIi IJIsl OCYIIEeCTBJIEHHS 00Pa30BaTEILHOIO MpoLecca 1o
JUCHUITHHE (MOIYJII0)

VYuebnsie aynuropun Ne 60 (423600, PeciyOnuka Tarapcran, r. Enadyra, yin. Kazanckas, a. 89) juis npoBeneHust 3aHATHH
JICKIIMOHHOT'O THIA, 3aHATUH CEMHHAPCKOTO THIIA, TPYMIIOBLIX M MHAWBUIYaJIbHBIX KOHCYJIBTALUH, TEKYIIEr0 KOHTPOJIA U
MIPOMEXYTOYHON aTTeCTAllMH, MMOMEIEHUE I CaMOCTOATEIbHOW paboThl. KoMriekt Mebenu (mocamodHbix Mect) 29 mrT.
Komrekt mebenu (mocagodHsIx MecT) i npenogasatens 1 mr. KommeiotepHsiii kiacc: Kommnbioteps! intel core i5 15 mT.
Momnurops! ViewSonic 22d 15 mr. ITpoekrop EPSON EB-535W 1 mt. MaTepaktuBHas nocka IQBoard DVT TNO082 1 mir.
Tpubyna 1 mr. Konguuumonep 1 mr. Hacrennsie nonku 6 wr. lllkad aByxcrBopuatslii ¢ monkamu 1 mt. Bed-kamepa 1 mir.
Beixon B MHTepHeT, BHYTPUBY30BCKasi KOMIIBIOTEPHASI CETh, JOCTYI B JJICKTPOHHYIO MH(OPMAaLMOHHO-00pa30BaTENIbHYIO
cpeny. Habop y4eOHO-HArNSATHBIX TMOCOOWI: KOMIUIEKT TNPE3CHTAlMd B JJIEKTPOHHOM (opMare IO MpenogaBaeMoit
JTUCIHTUTAHE 3-5 TIT.

12. CpenctBa aganTauMy NPenoJaBaHUsl JUCHUIUIMHBI K TOTPEOHOCTAM O0y4alIIUMXCH HHBAJMIOB M JHI C
OrpaHUYeHHBIMU BO3MOKHOCTSIMHU 310POBbSI

IIpu HEOOXOMUMOCTH B 00pa30BAaTEIBHOM MPOIECCE MPUMEHSIOTCS CICAYIONIME METOIBI M TEXHOJOTHH, OOJCTYaroIie
BOCIIpHATHE HHPOPMAIIN 00yJalONUMHUCS HHBUIUAMH H JTUIIAMH ¢ OTPAaHUYECHHBIMHA BO3MOXXHOCTSIMU 37IOPOBBSI:

- CO3JJaHHEC TEKCTOBOW BEPCHU JIFOOOT0 HETEKCTOBOTO KOHTEHTA JUIS €r0 BO3MOXKHOTO MPEOOpa30BaHUS B allbTCPHATHBHEIC
(b opMBI, YIOOHBIC IS pa3IHYHBIX [TOJIH30BATEICH;

- CO3laHWe KOHTEHTAa, KOTOPBIH MOXHO TPEICTAaBUTh B Pa3lUYHBIX BHIAX O€3 MOTepU NaHHBIX MM CTPYKTYPHI,
MIPEAyCMOTPETh BO3MOXKHOCTh MAcCIITAOMPOBaHHWS TEKCTa W HM300pakeHUH Oe3 ToTepw KadecTBa, MPeIXyCMOTPETh
JIOCTYITHOCTb yTPaBICHHUS] KOHTEHTOM C KJIAaBUATYPHI;

- CO3JIaHHE BO3MOXXHOCTEH IJIsi OOYYaromMXCs BOCIPUHUMATh OAHY M Ty XK€ WH(POPMAIMIO W3 Pa3HBIX HCTOYHUKOB -
HampuMep, Tak, 4TOOBl JHUIAa C HAPYIICHUSAMH CIyxa TOoJydaan HHQOPMAIUI0 BH3YalbHO, ¢ HApYHIICHUSIMH 3pCHUS -
ay/auajIbHO;

- MPUMCHCHHE MPOTPAMMHBEIX CPEJICTB, OOCCICUMBAIOIIUX BO3MOXXHOCTH OCBOCHHUS HABBIKOB M YMCHHM, (OPMHPYEMBIX
NUCIUIUTMHOHN, 3a CUYET allbTEePHATHBHBIX CIIOCOOOB, B TOM HYHCJIE BHUPTYaJIbHBIX JIA0OPATOPUH M CHMYJISIIHOHHBIX
TEXHOJIOTHH;

- MPUMEHEHHE JUCTAHIIMOHHBIX 00pa30BaTEFHBIX TEXHOJIOTHH IS Niepeaadd HHGOPMAIIHK, OPTaHU3AIHY PA3THYHBIX QOpPM
MHTEPAKTUBHOW KOHTAKTHOW pabOTHI 0OyYaromerocst ¢ MpernojiaBaTesieM, B TOM 4YHCiIe BeOMHApOB, KOTOPHIE MOTYT OBITH
WCTIONL30BAaHbI  JUII  MPOBENEHUS BHUPTYaJdbHBIX JIGKIIUMHA C BO3MOXKHOCTBHIO B3aWMOJCHCTBHS BCEX YYACTHHKOB
JMUCTAHIIMOHHOTO OOYYeHHWs, IMPOBENEHUS CEMHUHAPOB, BBICTYIUICHHS C JOKJIAaaM{d W 3allUThl BBIIOJHEHHBIX padoT,
MPOBEICHUS TPCHUHTOB, OPTaHU3AIUU KOJUICKTUBHON paOOTHI;

- TMpUMEHEHHE UCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA I OpraHm3aliui (OpPM TEKYIIEr0 W TPOMEXKYTOYHOTO
KOHTPOJIS;

- VBCIMYCHUE MPOJOIDKUTEIBHOCTH CIAYX OOYYArOIUMCS WHBAIMIOM WM JUIOM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0POBbsI (HOPM TIPOMEKYTOUHOHN ATTECTAIMH IO OTHOIICHHUIO K YCTAHOBICHHOM MPOAOKUTEIBHOCTH UX CHAYH:

- TIPOJIOJDKUTEILHOCTH CIIAYH 3a4€Ta WK dK3aMeHa, IIPOBOIMMOTO B IMCBMEHHOH opme, - He Oosiee uem Ha 90 MUHYT;

- MPOJOJDKUTEIBHOCTH TTOATOTOBKH 00YYarOIIErocs K OTBETY Ha 3auéTe WIIM SK3aMEHE, IPOBOJMMOM B YCTHOH (opme, - HE
6onee yem Ha 20 MUHYT;

- IPOAOJIKUTCIIbBHOCTHU BBICTYIIJICHU A 06yqafomeroc;1 IpyA 3aIUuTe KprOBOﬁ pa60TLI - He O0ojee ueM Ha 15 MUHYT.

[Iporpamma cocraBnena B cootBercTBHM ¢ TpeboBaHMsMH PI'OC BO u yueOHbIM muiaHoMm 1o HampasieHuro 09.03.03
"Ipuknannas nHpopmarnka" u npoduiro noarotosku "lpuxnannas nHGpopmaTuka B 9IKOHOMHUKE".
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1. CooTBeTCTBHE KOMIIETEHIIMii MUIAHUPYEMBIM pe3yibTaTaM 00yueHHsl 0 JHCHHILTHHE (MOAYJII0)

Koa u nHammeHoBaHue
KOMIICTCHIIUHA

NHaukaTopbl AOCTHMKEHUS] KOMIETEHIUH
JUISL JAHHOM TUCHHILINHBI

OuneHo4HbIe cpeacrea TEeKylIero
KOHTPOJIA 1 HpOMe)KyTO‘-IHOﬁ arTrecranun

VK-2 -  Cnocoben
OMpeNeNiaTh KPyr 3aaadu
B paMKax IOCTABICHHOMN
LeTu u BBIOUPATH
OITUMAJILHBIC CIIOCOOBI
WX PEIICHUs, UCXO W3
JIEHCTBYIOMINX

MIPABOBBIX HOPM,
AMEIOIUXCS PECYPCOB U
OrpaHUYeHUN

Brnaneer HaBBIKaMH ONPEIEICHUSI OCHOBHBIX
n crneuuduyeckux 3amad B paMKax
MOCTABJICHHOM LEN, BBIOOpa CHOCOOOB HX
pELIeHUs, METOIMKAaMH Pa3pabOTKH LEeNu U
3a7ad MPOeKTa

OIIK-8 - Cnocoben
OpPUHUMATh Y4acTHE B
YIPaBICHUU POEKTAMH
CO3JaHus
MHPOPMAITMOHHBIX
CHCTEM HA  CTajausIX
JKU3HEHHOTO [UKJIA

3HaeT crocoObl COBMECTHOTO 3((EKTUBHOTO
yIpaBJCHUs] MHHOBALIMOHHBIMH IPOEKTAMH
co3gaHusl MH(OPMALMOHHBIX CHUCTEM Ha
CTaJIUSX KU3HEHHOTO IIMKIIA

Ymeer 3¢ PeKTUBHO PYKOBOZIUTH
yIpaBjeHUEM MHHOBAIIHOHHBIMHU ITPOEKTAMH
co3gaHusl MH(OPMALMOHHBIX CHUCTEM Ha
CTafMAX >KU3HEHHOTO IUKJIA, OCYIIECTBISITH
000CHOBaHHBIN BBIOOP TpodeccHOHATLHO
opueHtupoBanHelx HWC B mpeameTHoOH
obnactn
Bimaneer CIOCOOHOCTEIO
PYKOBOZIUTH

WHHOBALMOHHBIMA
nH(pOpMaMOHHBIX
KHU3HEHHOTO IUKJIa

s pexTrBHO
yIpaBlieHUEM
MPOSKTAMH  CO3aHUS
CUCTEM Ha  CTaausiX

Texkyluii KOHTPOJIb:

JlabopaTopHbie pabOTHI IO TEMaM

Tema 1. TeopeTrueckrue 0OCHOBBI
MPOCKTHPOBAHUS HHYOPMAIIIOHHBIX CUCTEM
Tema 2. MeTom0IOTHYECKHE OCHOBBI
TIPOEKTHPOBAHUS HH(YOPMAITIOHHBIX CHCTEM
Tema 3. KaHoHHueckoe 1 TUIIOBOE
MPOCKTHPOBAHUE HH(POPMAIIMOHHBIX CHCTEM
Tema 4. CTpyKTypHBIE METOJIBI aHAIHM3A H
TIPOEKTHPOBAHUS HH(YOPMAIIIOHHBIX CHCTEM
Tema 6. [IpoexkTupoBanue
(axrorpaduueckux 6a3 TaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE
METOZBI aHAIN3a U TIPOSKTUPOBAHUSA
MHPOPMALIMOHHBIX CHCTEM

VYcTHBIM onpoc 1o TeMaM

Tema 1. TeopeTHueckrue OCHOBBI
TIPOEKTHPOBAHUS HH()OPMAIIIOHHBIX CHCTEM
Tema 2. MeTom0IOTHYECKHE OCHOBBI
TIPOEKTHPOBAHUS HH(YOPMAIIIOHHBIX CHCTEM
Tema 3. KanoHnueckoe 1 TUIIOBOE
MPOCKTHPOBAHUE HH(POPMAIIMOHHBIX CHCTEM
Tema 4. CTpyKTypHBIE METOJIBI aHAIH3A H
TIPOEKTHPOBAHUS HH(YOPMAIIIOHHBIX CHCTEM
Tema 5. [IpoekTHpoOBaHUE TOKYMEHTATBHBIX
0a3 TaHHBIX

Tema 6. IIpoexTupoBanue
(axrorpaduaeckux 6a3 JaHHBIX

Tema 7. O0BbEKTHO-OPUCHTUPOBAHHBIE
METOJIBI aHAJIN3a U MPOCKTUPOBAHHUS
UH(POPMALIMOHHBIX CUCTEM

Tema 8. ObecnieueHIEe COBMECTHOTO
JocTyma K 0a3aM TaHHBIX U IIpOrpaMMam

TBopueckoe 3aaHue Mo TeMaM

Tema 1. TeopeTrueckrue 0OCHOBBI
MPOCKTHPOBAHUS HHYOPMAIIIOHHBIX CUCTEM
Tema 2. MeTom0IOTHYECKHE OCHOBBI
TIPOEKTHPOBAHUS HH()OPMAITIOHHBIX CHCTEM
Tema 3. KanoHnueckoe 1 TUIIOBOE
MPOCKTHPOBAHUE HH(POPMAIIMOHHBIX CHCTEM
Tema 4. CTpyKTypHBIE METOJIBI aHAIH3A H
TIPOEKTHPOBAHUS HH()OPMAITIOHHBIX CHCTEM

IIpoMesKyTOUHASI ATTECTAIUS
3auém, sxzamen

2. Kpurepun oneHnBaHus ¢(pOPMHPOBAHHOCTH KOMIETEHIMIA

Komner
eHIus

3auTeHo

He 3auteno

Boicokmii
(OTJIMYHO)
(86-100 6ans10B)

YPOBeHb

Cpennuii
(xopo1uo)
(71-85 6an710B)

YPOBEHb

Huzkuit YpOBEHB
(Y10B/1€TBOPUTEJIBLHO)
(56-70 6ann0B)

Hwke
YPOBHS
(Hey10BJIETBOPHUTEJIBHO

)
(0-55 6ansioB)

MOPOroBoro

VK-2

Bnaneer

HaBBIKAMH OIPEICICHHS
OCHOBHBIX U
cnenuUIecKuX 3a/1a9 B
paMKax MocTaBJIeHHOM
TIeJTH, BEIOOpA cIoco00B
UX PEUICHUs, METOTUKaMHI
pa3paboTKH IeTH U 33134

Bnazgeetr ocHOBHBIMU
HaBBIKAMH OIPEICICHUS
OCHOBHBIX U
cnenuUIecKuX 3a/1a9 B
paMKax MocTaBJIeHHON
TIeJTH, BEIOOpA cIoco00B
UX PEIICHHS,
METOJIMKAMH Pa3pabOTKH

Bnangeer oTnensHBIMHU
HaBBIKAMH OIPEICIICHHS
OCHOBHBIX U
crenuUIeCKuX 3a/1a4 B
paMKax MocTaBJI€HHON
TIeJTH, BEIOOpA CIoco00B
UX PEIICHHS,
METOJIMKAMH Pa3pabOTKH

He Bnaneer

HaBBIKAMH OIPEICIICHUS
OCHOBHBIX U
cnenuUIecKuX 3a/1a9 B
paMKax MocTaBJI€HHON
TIeJTH, BEIOOpA CIIoco00B
UX PEUICHHS,
METOJIMKAMH Pa3pabOTKH




IIPOEKTa

LIEJY U 3aJ1a4 MPOEKTa.
Jomyckaer
HE3HAYUTEINIbHbIC OIIHOKH
P OTBETE Ha BOIPOC
W PELICHUH
MIOCTABJICHHOH 3aa4u

LIEJIN ¥ 33]1a49 TIPOCKTA.
Jlomyckaer THITNYHBIC
ONIMOKH TP OTBETE HA
BOTIPOC WIIH PEIICHUN
MOCTaBJIEHHOM 3a/1a4u

ek 1 3aaa4d MpoeKTa

OIIK-8 | 3Haet crioco0Obl
COBMECTHOTO

3¢ PEKTUBHOTO
yIpaBICHUS
WHHOBAIIMOHHBIMA
[POCKTAMH CO3IaHMUs
HUH(POPMAIMOHHBIX CHCTEM
Ha CTAaUsIX KU3HEHHOTO

LIMKJIa

3HaeT OCHOBHBIE
crocoOBI COBMECTHOTO
3¢ PEKTUBHOTO
yIpaBJICHUS
MHHOBAI[MOHHBIMHU
MIPOEKTaMH CO3IaHH
“H(HOPMAITMOHHBIX
CHCTEM Ha CTaIUsIX
H3HCHHOTO ITUKIIA.
Jlomyckaer
HE3HAYNTENFHBIE OIIHOKH
IIpU OTBETE HA BOIIPOC
WIH PEUICHUU
MTOCTABJICHHOW 33724

3HaeT OTHeIbHBIC
crocoOBI COBMECTHOTO
3 PEKTUBHOTO
yIpaBICHUS
HMHHOBAIIMOHHBIMHU
MIPOEKTaMH CO3IaHH
HH(HOPMAITMOHHBIX
CHUCTEM Ha CTaIUsIX
KH3HCHHOTO ITUKIIA.
Jlomyckaet TUITHYHBIE
ONMIMOKH TP OTBETE HA
BOTIPOC WIIH PEIICHUHN
[TOCTABJICHHOW 33724

He 3naet cioco6sI
COBMECTHOTO

3¢ PEKTUBHOTO
yIpaBJICHUS
WHHOBALMOHHBIMU
MPOEKTAMH CO3aHUS
HH(HOPMAITMOHHBIX
CHUCTEM Ha CTaIUsIX
KU3HCHHOTO LUK

Ymeer a3 pekTuBHO
PYKOBOAUTB
yIpaBiIeHUEM
WHHOBALMOHHBIMHA
MIPOEKTaMH CO3IaHUS
nH(OPMALMOHHBIX CHCTEM
Ha CTaJHAX KU3HEHHOTO
ILIUKJIA, OCYIIECTBIIATD
000CHOBAHHBIN BBIOOD
npodeccrnoHaIbHO
opuentupoBaHsbix IC B
IpeAMETHOH 00nacTi

Ymeer a¢pdekTuBHO
PYKOBOAUTD
yIpaBjeHUEM
WHHOBALMOHHBIMHA
MIPOEKTaMH CO3IaHUS
nH(pOpMaMOHHBIX
CHCTEM Ha CTaJHAX
KHU3HEHHOTO IUKJIA,
OCYIIECTBIIATD
000CHOBAaHHBIN BHIOOD
podecCHOHaNBEHO
opuentupoBaHsbix C B
MIpeIMETHOM 00JIacTH.
Jlomyckaer
HE3HAYHUTENIBHbIC OLTHOKU
TIPY OTBETE Ha BOIIPOC
WIN pEeLICHUH
[IOCTABJICHHOM 3a1a4u

YMmeer pykoBOJHUTh
yIpaBICHUCM
WHHOBAIIUOHHBIMU
MIPOEKTaMH CO3IAHHS
MH()OPMAITMOHHBIX
CHCTEM Ha CTaJHAX
KM3HEHHOTO 1MKJIa,
OCYIIIECTBIATH
000CHOBAaHHBIHN BBIOOD
npodeccrnoHaITbLHO
opuentupoBaHsbix C B
IIpeAMETHON 00acTH.
JlomyckaeTt TUITUYHBIE
ONMIMOKH TP OTBETE HA
BOTIPOC WIIH PEIICHUN
TIOCTaBJICHHOH 3a7a4u

He ymeer addexrusno
PYKOBOAUTH
yIpaBJjIeHUEM
WHHOBALMOHHBIMHA
MIPOEKTaMH CO3IaHUS
nH(pOpMaMOHHBIX
CHCTEM Ha CTaJHAX
KHU3HEHHOTO IUKJIA,
OCYIIECTBIIAT
000CHOBAaHHBIN BBIOOD
podecCHOHaNbEHO
opuentupoBaHsbix IC B
MIpeIMETHOU 00JIaCTH

Brnazgeer crmocoOHOCTBIO

3 PEKTUBHO PYKOBOAUTH
yIpaBlIcHUEM
HMHHOBAIMOHHBIMU
MPOEKTAMHK CO3IaHuUs
HH()OPMAIIMOHHBIX CHCTEM
Ha CTaaMAX KM3HEHHOTO
HUKIA

Brnageer cmocoOHOCTBIO
3¢ EKTUBHO pyKOBOAHUTH
yIpaBICHUEM
WHHOBAIIMOHHBIMH
MIPOEKTaMH CO3IAHHS
HHPOPMAIMOHHBIX
CHCTEM Ha CTaausIX
JKU3HEHHOTO I[HKJIA.
Jomyckaer
HE3HAYUTCIIbHBIC OITHOKH
[P OTBETE Ha BOIIPOC
WIH PEIICHUU
MMOCTaBJICHHOM 3aaun

BrnazgeeT crmocoOHOCTBIO
PYKOBOJIUTH
yIpaBICHUCM
HMHHOBAI[MOHHBIMHU
MIPOEKTaMH CO3IaHH
HHPOPMAIMOHHBIX
CHCTEM Ha CTaJUsIX
KH3HCHHOTO ITUKIIA.
JlomyckaeT TUITHYHBIE
ONIMOKH TP OTBETE HA
BOTIPOC WU PEIICHUH
MTOCTABJICHHOW 3a1a4u

He Bnageer
CITOCOOHOCTHIO

3¢ PEKTUBHO PYKOBOAUTH
yIpaBICHHEM
MHHOBAIIHOHHBIMH
MPOEKTAMH CO3IaHUS
HH(POPMATHOHHBIX
CHCTEM Ha CTaIHUAX
YKU3HEHHOTO [HKIIA

3. Pacnpenesienue oneHOK 32 GopMbI TEKYIIEr0 KOHTPOJISI M MIPOMEKYTOUHYIO ATTECTAIIMIO

4 cemecTp:
Texymuii KOHTPOJIb!
JlabopaTopHsle pabOTHI IO TeMaM

Tema 1. TeopeTHuecKkue OCHOBBI IPOCKTHPOBAHUS HH)OPMAIIHOHHBIX CUCTEM

Tema 2. MeTOIOIOTHYECKUE OCHOBBI MIPOCKTHPOBAHUS HH)OPMAITHOHHBIX CUCTEM
Tema 3. KaHOHHYECKOE U THITOBOE IPOCKTUPOBAHHE HHPOPMAIIMOHHBIX CHCTEM

Tema 4. CTpyKTYpHBIC METOIBI aHAIHM3a U IPOCKTUPOBAHHUS HH(POPMAIIMOHHBIX CHCTEM
MaxkcumansHoe KoiauuecTBo 6amios no BPC - 10.




YcTHBIHM onpoc o TeMaM

Tema 1. TeopeTHuecKkue OCHOBBI IPOCKTHUPOBAHUS HHOOPMAIIMOHHBIX CUCTEM

Tema 2. MeTOIOJIOTHYECKUE OCHOBBI IPOCKTUPOBAHUS HH)OPMAIMOHHBIX CUCTEM
Tewma 3. KaHoHHYECKOE B TUTIOBOE MTPOSKTUPOBAHKME NH()OPMAIIMOHHBIX CHCTEM

Tema 4. CTpyKTypHBIE METOBI aHAJIN3a U TIPOSKTUPOBAHUS NHPOPMAIMOHHBIX CUCTEM
MakcumManbHoe KoaudecTBo 0amioB mo BPC - 10.

TBOpUecKoe 3aJaHKe 10 TEMaM

Tema 1. TeopeTHueCKHUE OCHOBBI IPOCKTHPOBAHUS HH()OPMAIIOHHBIX CHCTEM

Tema 2. MeTO0IOTHYECKUE OCHOBBI IPOCKTHUPOBAHUS HH()OPMAIHOHHBIX CHCTEM
Tema 3. KaHOHUYECKOE U THITOBOE POCKTUPOBAHIE HHPOPMALIMOHHBIX CUCTEM

Tema 4. CTpyKTYpHBIC METOJIbI aHAJIH3a U IPOCKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
MakcumanbsHoe KoauuecTBo 0amioB o BPC - 30.

Hroro 10+10+30= 50 Gamnos

IpomexyTouHas aTrecTanusi - 3a4€T- 50 OamoB.

[IpomMexxyTouHass arTecTals MPOBOAUTCS TOCJIE 3aBEPIICHUS W3YYCHHs JUCHUILIMHBI WM e¢ dYacTd B (opme,
onpeneNnseMoll y4eOHbIM ITUTAHOM O00pa3oBaTebHON MPOTPaMMBI C IENBI0 OICHHWTH pPabOTy 0O0ydYaromierocs, CTETEeHb
YCBOGHHS TEOPETHUECCKIX 3HAHUN, YPOBEHb CHOPMUPOBAHHOCTH KOMITCTCHIINH.

IIpenomaBatenb, MPUHAMAIOIIAN 3a4eT OOeCTieUYnBaeT CIIyJalHOEe paclpe/eiicHHe BapUaHTOB 3a4ETHBIX 3aJaHUH MEXITy
00yJaromMMHUCS C T[OMOIIBI0 OWJICTOB W/WIM C TPUMEHCHHEM KOMIIBIOTCPHBIX TEXHOJIOTUH; BIIpaBe 3alaBaTh
00yJaromeMycst JOMOJHUTEIBHBIC BOPOCHI U IaBaTh JOMOJHUTEIBHBIC 3aJaHHS TIOMUMO TEX, KOTOPBIC YKa3aHbI B OHIICTE.
3aueT npoBoanTCs O OmeTaM. B Kakom OmiieTe OIeHOYHBIE CPEACTBA OJHOTO BUA: YCTHBIA WIIM MHCHMEHHBIA OTBET Ha
BOTIPOC.

Y CTHBIH WM TUCBEMEHHBIN O0TBeT — 50 6ayuios.

Hroro 50 6amios.

OO611Iee KOJTMYECTBO OAILTOB IO AMCIUITIMHE 32 TEKYIIHH KOHTPOJb M MPOMEXYTOUHYI0 arTecTanuio: 50+50=100 G6amios.
CooTBeTcTBHE 0AIOB U OICHOK:
st 3auera:

56-100 — 3aureHo
0-55 — He 3a4TEHO

5 cemecTtp:

Texkymnii KOHTPOJIb:

JlaGopatopHble pabOTHI IO TEMaM

Tema 6. [IpoextupoBanue pakrorpadpuiecKkux 60a3 JaHHBIX

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIC METOJIBI AHAJIN3a M MPOCKTUPOBAHKS UHPOPMALMOHHBIX CUCTEM
MaxkcumanbHoe koiudecTBo 0amios mo BPC - 30.

YcTHBIN OnpOC 10 TEMaM

Tewma 5. IIpoexTupoBaHre TOKYMEHTAIBLHBIX 0a3 TaHHBIX

Tema 6. [IpoekTupoBanue akrorpadguyeckux 0a3 JTaHHBIX

Tema 7. OOBEKTHO-OPHEHTHPOBAHHBIC METOJIbI AHAJIN3A M MPOCKTUPOBAHKS UHPOPMALMOHHBIX CUCTEM
Tema 8. ObecriedeHre COBMECTHOTO JOCTYTA K 0a3aM JaHHBIX B ITPOrpaMMaM

MaxkcumansHoe koimdgecTBo 6amtos mo BPC - 20.

Uroro 30+20= 50 Gamnos

IIpomexkyTouHast aTTecTanus - 9k3amMeH- 50 6ayioB.

[IpomMexxyTouHasi arTecTamysi MPOBOAWTCS IIOCJIE 3aBEPUICHHS M3Y4YCHHS AWCIUINIMHBI WM €€ dYacTh B (opme,
omnpeneNnseMoll y4eOHbIM TUTAHOM 00pa3oBaTEbHON MPOTpPaMMBI C IENBI0O OIEHHWTH pPabOTy OO0ydYaromerocs, CTETEeHb
YCBOCHUS TCOPETHUYCCKIX 3HAHUN, YPOBEHb CHOPMUPOBAHHOCTU KOMITCTCHIIUH.

[IpenonaBaTens, NPUHUMANONINA 5K3aMEH O0CCICUMBACT CIy4YailfHOC pachpeieliCHAE BapHaHTOB 3K3aMCHAI[MOHHBIX
3aJaHui MEXKIY OOYYAIONIMMHUCS C TOMOIIBI0 OWJICTOB W/IU C TPUMCHCHHEM KOMITBIOTCPHBIX TEXHOJIOTHH; BIpaBe
3a1aBaTh 00yJaromeMycs JOTIOTHUTENFHBIC BOIIPOCH! M aBaTh JOMOTHUTENbHBIC 3aJaHNs IOMUMO TeX, KOTOPBIE YKa3aHBI B
ounere.

DK3aMEeH MPOBOIUTCA 10 OmiaeTaM. B KaxIoM OuieTe OIlleHOYHBIE CPEJCTBA OJHOTO BHJA: YCTHBIN WIIM MUCBMEHHBINH OTBET
Ha BOTIPOC.

Y CTHBIH WM TUCEMEHHBIN O0TBeT — 50 6ayuios.

HWroro 50 6amios.

OO61Iee KOJTMYECTBO OAJITOB IO AWCIUITIMHE 32 TEKYIIHH KOHTPOIb M MPOMEXYTOUHYI0 arTecTanuio: S0+50=100 G6amios.



CooTBeTcTBHE 0AIJIOB U OLIEHOK:
Jnst sx3amena:

86-100 — oTimaHO

71-85 — xopoto

56-70 — y1OBIETBOPUTENIEHO

0-55 — HEY TOBIIETBOPUTEITHHO

4. OueHOYHBIE CPEICTBA, MOPSAOK UX MPUMEHEHHsI 1 KPUTePHH OLeHUBAHUS

4.1. OneHo4HbIE CPeICTBA TEKYIEro KOHTPOJIS

4.1.1. JIabopaTopHble padoThI

Tema 1. TeopeTnueckre 0CHOBBI IPOEKTHPOBAHHST HHYOPMALMOHHBIX CUCTEM

Tema 2. MeTo010rHueCKHe OCHOBBI POSKTHPOBAHUS HHPOPMAIIMOHHBIX CUCTEM
Tema 3. KaHoHHYECKOE M THIIOBOE MPOSKTUPOBAHUE UH(OOPMALMOHHBIX CUCTEM

Tema 4. CTpyKTypHBIC METO/IbI AHAJIN3A U IIPOSKTHPOBAHUS HHPOPMAIIMOHHBIX CHCTEM
Tema 6. [IpoekrupoBanue paxrorpadpuueckux 6a3 JaHHBIX

Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METO/IBI AHAJIN3A M IPOEKTUPOBAHMSI HH()OPMALMOHHBIX CUCTEM

4.1.1.1. Ilopsigok NpoBeeHN.

B aymuTtopun, OCHAamIEHHOW COOTBETCTBYIONIMM O00OpyIOBaHHEM, OOydYalOMIHECs NMPOBOAAT Y4EOHBIE SKCIICPUMEHTHI H
TPCHUPYIOTCS B TPUMCHCHUU IMPAKTUKO-OPUCHTUPOBAHHBIX TeXHOJOTHMHA. OICHHBAIOTCS 3HAHHEC MaTephalia U YMCHUC
MIPUMEHSTH €ro Ha MPAKTUKE, YMEHHS ¥ HaBBIKH 10 paboTe ¢ 000pyA0BaHHEM B COOTBETCTBYIOIICH MPEIMETHOM 00IacTu.
JlabopaTopHbie pabOTHl MO MUCHHIUIAHE « TE€XHOJOTHS M3TOTOBJICHUS aBTOPCKOW KYKJIBD) IPOBOAATCS HpenojaBaTeieM
COTNIacHO pPa3pabOTaHHOMY W YTBEpXJACHHOMY Ha Kadempe pabodeit mporpamme. Kaxkmas mabGopaTopHO-TIpaKTHUYECKas
paboTa BBIMOIHACTCS MO ONPEICICHHON TeME IPOTrPAMMBI B COOTBETCTBHH C 3aIaHUCM.

Ilepen BhIMONHEHHEM KaXA0H pabOTHl CTYICHTHI-0AKAaaBPhl JOJDKHBI MPOpPadOTaTh COOTBETCTBYIOIIMN MaTepHal,
UCTIOJB3Ysl KOHCIIEKTHI TEOPETUUCCKUX 3aHATHH, IEPUOIMYCCKUC U3IAaHHS, YICOHO-METOAMICCKHIE TIOCOOUS U yYCOHUKU

Ha xa)kjoM 3aHSTHH CTYACHTHI BHITIOIHSIOT paboTy B COOTBETCTBHH C €€ CO/ICP)KaHIEM U METOIUYECKUMH YKa3aHISAMH.

ITo okOHYaHWM 3aHATHIA CTYIEHTHI OPOPMIIIIOT OTYET IO KaXKI0M padboTe, cobIoas Ceayonyo GopMy:

HaumeHnoBaH#e TeMBI;

enb paboTsr;

3amaHue ¥ COICPIKAHKE BBIIOJHCHHOM paboThI,

[IncepMeHHBIE OTBETH Ha KOHTPOJIBHBIE BOMIPOCHI.

BrIBobI IO TIpOIEITaHHOM padoTe.

CIMCOK UCTIOTB30BaHHBIX UCTOYHUKOB.

4.1.1.2. Kputepuu oueHnBaHUsI

4 cemecTp

9-10 6an10B cTaBUTCS, eC1U 00yYAIOIIHIiCS:

O0opynoBaHKEe U METOABI UCIIOJIB30BAN MIPABIILHO. [IposiBIIcHa MPEBOCXOIHAS TEOPETUIECKask MOAroToBKa. HeoOXxoaumebie
HABBIKH U YMCHHS MOJTHOCTBIO OCBOCHBL. Pe3ynbTaT m1abopaTopHOi pabOTHI MOJHOCTHIO COOTBETCTBYET €€ IIETISIM.

7-8 0a/JI0B CTABUTCS, eC/IM 00ydarommiics:

O6opynoBaHre M METOIBI HCIIONB30BaJl B OCHOBHOM TIpaBMIIbHO. lIposiBIieHa Xopormas TeopeTHdecKas MOATOTOBKA.
HeobOxonuMbie HaBBIKA M YMEHHS B OCHOBHOM OCBOEHBI. Pe3ynbraT nabopaTopHOl paboThl B OCHOBHOM COOTBETCTBYET €€
LEJSIM.

5-6 6aJ1JI0B CTABUTCS, €CJIH 00yUYAIOIIUTAC:

O6opynoBaHHe W METONBI YAaCTHYHO WCIOJH30Baj NpaBWIBbHO. [IposBIeHa yIOBICTBOPUTENBHAS TEOPETHUECKas
moaroToBka. HeoOxomumple HaBBIKM W yMEHHS YaCTHYHO OCBOEHBL Pesymprar nabopaTopHOM pabOTHl YacTHIHO
COOTBETCTBYET €€ IEJISIM.

0-4 6aJ1J10B CTABUTCS, €CJIH 00yUYAIOIIUIACS:

OO0opynoBaHHe W METOABI UCIONB30BAN HEMPAaBUIBHO. [IposiBicHa HEYIOBICTBOPHUTEIBHAS TCOPETUYECKAs MOJITOTOBKA.
Heob6xonuMblie HaBBIKM U YMEHHUS HE OCBOEHBI. Pe3ynbTar 1a00paTopHOit paboThl HE COOTBETCTBYET €€ IEIIsM.

5 cemecTp

26-30 0a1J10B CTABUTCS, €CJIH 00ydarommiics:

O0opynoBaHKEe U METOABI UCIIOJIE30BAN MIPABIILHO. [IposiBIIeHa MPEBOCXOIHAS TEOPETUYECKast MOAroToBKa. HeoOXxoaumebie
HABBIKH U YMCHHS MOJHOCTBIO OCBOCHBL. Pe3ynbTaT 1abopaTopHOi pabOTHI MOJHOCTHIO COOTBETCTBYET €€ IIEIISIM.

21-25 6a/1J10B CTABUTCS, €CJIH 00yYaromuiics:

O6opynoBaHre M METOIBI HCIIONB30BaJl B OCHOBHOM TIpaBMIIBbHO. lIposiBIeHa Xopormas TeopeTHdYecKas IMOATOTOBKA.
HeobxonuMblie HABBIKM U YMCHHS B OCHOBHOM OCBOCHBI. Pe3ynmbTar 1abopaTopHOI paboThl B OCHOBHOM COOTBETCTBYET €6
LEJSIM.

17-20 6an10B cTaBUTCS, €CJIM 00ydaromiics:

O6opynoBaHHe W METOIBI YAaCTHYHO WCIOJH30Bajl NpaBWIbHO. [IposBIeHa YIOBICTBOPUTENBHAS TEOPETHUECKas
moaroToBka. HeoOxomumple HaBBIKM W yMEHHS YaCTHYHO OCBOEHBL Pesymprar naGopaTopHOM pabOTHI dYacTHIHO
COOTBETCTBYET €€ LENISM.

0-16 6an0B cTaBUTCS, €CJIU O0ydarOIHiics:

OO0opynoBaHHe W METOABI UCIONB30BAN HEMPAaBUIBHO. [IposiBiCHa HEYIOBICTBOPHUTEIBHAS TCOPETUYECKAs MOJTOTOBKA.
Heo0xonuMblie HaBBIKK U YMEHHUS HE OCBOEHBI. Pe3ynbTar 1a00paTopHOit pabOThl HE COOTBETCTBYET €€ IEIIsM.



4.1.1.3. Coaep:xaHue OIIeHOYHOTO CpPeaCTBA
Tema 1-4, 6-7
dopmyIHpOBKa 3aaHUS
Jlaboparopras pa6ota 1. Co3qanne KOHTEKCTHOW THATPAMMEBI.

Pazpaborarts kontexcTHy0 TOP nnarpammy AO «Kommpeam»

Cosznmanue koHTeKCTHOH auarpamMMbl AO «Kommpean

USED AT: AUTHOR: ApTed Pt DATE: 26042013 .w:-m ING READER DATE [0 NTEXT:
PROJECT: KoWapsan REV: 26042013 DRAFT
RECCMMENDED TOR
NOTES: 123 b56T89 10 PUBLICATIGN

MFEEING 1 IFDUE LR

JEONEN KN IR ITOR Tl ATETTE HOC TE O MITAEEH MpoAaniee TOEpH

ByranT ek CICTERA

Mo DE: TLE: JeATENEHOCTE KOMOAHMK HUHEER:

Pucynok 1. Korrekctraas muarpamma AO «Kommpeam

| would like to

* Create model

Mame |Komnpead

Type
* Business Process (IDEFD)

" Process Flow IDEF3]
" Data Flow [DFD]

" Open model
" Open model from ModelMart

v Digplay this dialog on startup

ok | Cancel | Help

Pucynoxk 1.1 — JlnanoroBoe okKHO

l. KontekctHas quarpamMma OyeT co3aHa aBTOMATUICCKH.
2. B menro Edit Beibpats Bkimanky Model Properties (pucyHok 1.2). Ha mosBuBmiemcs mianmrere Bo BkiIagke General
BHecTH uMsi Moaenu «Kommpean», ums poekta «MoJenb JesTelIbHOCTH KOMITAHUIY», UMSI aBTOpa U THUI MoJielid — Time

Frame: AS-IS.



Lapout | ABCUnitz | PageSetp | HeaderFooter | Shapes | DrawStde |
General | Pupose | Defiriion | Souce | Status | Numberng | Disslay |

Model name:

|Kurv!1:|can

Project:

|Mﬂq9ﬂb AEATSALHOCTI KORMIEHHA

Auithor :
|Lex

Luithot initials:
|' V¥ Apply CRUDARUN restrictions

Time Frame
* A54S
" JOBE

oK | Otmeqa [ Flomemrn] Crpaska ]

Pucynok 1.2 — Oxno amanora Model Properties Editor

3. Bo Bknagke Purpose BHecTu nenb — «MogennpoBaHue TeKymux ouszHec-npo-1eccoB (AS-1S) komnanum» 1 TOUKy
3penust «Viewpoint: TUPEKTOP».
4. Bo Bkiagke Definition BHeCTH ompesieNieHre co31aBaeMOi MOJIENN: «ITO MOJIEIhb, OITUCHIBAIONIAS e TEIILHOCTh

KOMIaHHUW» U Leb «Scope: olIee yrpapieHre ON3HecOM KOMITaHUH (MCCIIeIOBaHUE PhIHKA, 3aKyIIKa MaTepHAIIOB, COOpKa,
TECTUPOBAHUE, MPOJIAKA TOTOBBIX KOMITBIOTEPOB).

6. [lepeiiTi Ha KOHTEKCTHYIO AMAarpaMMy M MPaBOW KHOIIKOM MBIIIN IIEIKHY T 110 padote. B nosBuBmemcs
KOHTEKCTHOM MeHIO BrIOpaTh Name Editor.... Bo Bkianke BHeCTH UM «J[eATEITBHOCTH KOMITAHUW.
7. 3amoHuTh BKIaAKy Definition onpenenennem Buga padoT: «TeKymue Ou3HeC-IIpoIiecchl KOMIaHUM (PUCYHOK
1.3).
Activity Properties r5__<|
UDP Yalues ] Lo ] Source ] Foles ] Box Style ]
M ame Diefinitian l Status ] Fant ] Color ] Costs ]

Activity Mame:
Untitled Object 0

Definition:

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

Mote:

ok | OrreHa | I'IpMMEHMTb| Crnpaeta |

Pucynox 1.3 — Oxno nuanora IDEFO Activity Properties

JladopaTopHasi padora 2. Co3naHue THATPAMMbI T€KOMIIO3UIIUH.

Cosznanne muarpamMmsl qexommo3unnu A-0 (TOP-guarpammsl) «ZlesarensHOCTs KoMIaHum» B quarpammy AQ.



USEDAT:  |AUTHOR: sprém e patE: 5ouz0i3 [ wo rian REZDER DATE|CONTEXT:
PROJECT: MO4enk LEATENLICCT I OHRANIL REV: 20002013 DRAFT
FECOMMENDED | ]
HOTES: 12345678910 PUELICATEN 240
MIPGERNA 1 ML Jypsl IE’?slna COED 1 TECTIPOEANIA
=4
[ha]
T o T "
PempTaTH
= CGopxa 1 TecTHp oot
FEOIKN RIS ITON KOMIBI0-TEPOE STeCT IpOEANIA
=
o

¥ E
LN ITOR

L

EyxranTeporas
[ ]CICT? LE]
NODE: TTLE: NUMEER:
ﬂ,EﬂTEJ’IbHDCTb HOomMnaHAK1

Pucynoxk 3. Jlexkommo3summu A-0

1. BeiOpaTs KHOIIKY Iepexo/ia Ha HIKHUIA YPOBEHB Ha TAHETN HHCTPYMEHTOB U B quanore Active Box Count (pucyHox
2.1) ycranoBuTh yucio GyHKIHH (paboT) Ha AHarpaMMe HIKHETO YpPOBHS — 3.

« IDEFO ¢  DFD " IDEF3

=
Mumber af Activities in this z
Decomposition [2-8]: |3 =1

Q. Cancel Help

Pucynok 2.1 — OxHo auanora Active Box Count

2.Ha aBTOMaTHuYeCcKH CO3/[aHHOM JrarpaMMe JeKOMITO3UIIMU Yepe3 KOHTEKCTHOE MEHIO Ha3BaTh KAXKIYIO U3 TpeX (YHKIHMA
(paboT) mocpeacTeoM BrIOOpa BKJIaIkd Name, 3aTeM BHECTH OIpeeNIeHHe IS KaKIoi paboTsl coriacHo Taodm. 2.1.

3. HOBTOpI/ITe OICpanurro AJisd BCEX TPEX pa60T. 3aTeM BHECHTE OIpPCACIICHUE, CTATyC U UCTOUYHUK I Ka)KZ[Oﬁ

paboTsl cornacHo Tadm. 4.2.1.

Activity Name Definition

IIpoagaxu 1 MapKeTHHT TenemapkeTHHT U Npe3eHTALHH, BHICTABKH

C6opxa 1 TeCTHpOBaHKE Cbopka 1 TeCTHPOBaHHE HACTONBLHBIX

KOMITBIOTEPOB M [MOPTATHBHBIX KOMIBIOTEPOB

Orrpy3ka u noaydeHue Otrpy3ka 3aka30B KIMEHTAM H [Oy4eHHe
KOMIIOHEHTOB OT MIOCTABIIHKOB

Tabauya 4.2,1. Pabomwl ouacpammul dekomnosuyuu AO

4. J1nst ©3MEHEeHHsI CBOMCTB paboT Mociie MX BHECEHUS B IHArpaMMy MOKHO BOCITOJIb30BaThCS CIOBapeM paboT. BeizoB
cioBaps - MeHIo Dictionary /Activity (puc. 4.2.2).



| 2

Puc. 4.2.2. Cnosapw Activity Dictionary

5.Ecnu onicaTth nMst 1 CBOMCTBa pabOTHI B CIIOBApe, €€ MOXKHO OyJIeT BHECTH

B JyarpaMmy Io3Ke ¢ NIOMOIIbIO KHOIIKU

1
B TTJINTPE HHCTPYMEHTOB.
4. HeBo3MoxHO yaanuTs paboTy W3 CIOBaps, €CIM OHA UCTIONB3yeTCa Ha KakoH-mnbo nuarpamme. Ecim pabora

yransercs U3 AnarpaMMbl, U3 CIOBaps OHA He ynaistercs. VM u onucanue Takold paboThl MOKET OBITh HCIIONB30BAHO B
nanbHemeM. [ qobaBieHns paboThl B CJIOBaph HEOOXOIMMO MEPEHTH B KOHEI] CIIMCKA U IIEIKHYTh IIPaBOM KHOIIKOW 110
nocieiHel cTpoke. Bo3HUKaeT HOBasi CTPOKa, B KOTOPOH Hy)KHO BHECTH UMSI M CBOWCTBA PabOTEHI.

(Purge). 3. [lepefinnuTe B pe’KUM pUCOBAHHA CTPEIOK. CBSIKUTE TPAHUIHBIE CTPENIKH

(xHOTIKa L=It Ha TAMTUTpE MHCTPYMEHTOB TaK, KaK IMOKa3aHo Ha puc. 4.2.3.

MNpasuna n
3B0HI 5
STR—— Mpoaasku i1
T "1 mapketuhr
1
Chopka 1
TECTHPOBaHKE
KOMALHTEpOB
5 - Mp e
Orrpyska n
nonyueHue
§ -
1 cucrema

Puc. 4.2.3. Ceazannvie epanuunsie cmpenxu Ha ouazpamme AO
7. IlpaBoii KHOITKO MBIIIH IEIKHATE M0 BETBU CTPEJIKU ynpasieHus: pabotsl "Coopra u mecmuposanue komnviomepos” u
nepeuMenyiite ee B "llpasuna coopku u mecmuposanus” (puc. 4.2.4).

Mpasuna ¥ NpoUeayPL!
| Npogasr u s
ik g chopr 1
ucrema
; Chopka u
TeCTupoBaHue
KoMnbKTepos |

Puc. 4.2.4. Cmpenxa "lIpasuna coopxu u mecmuposanus”

7. Buecute onpenenenue s HoBoit BeTBr: "MHCTpyKImu 1o cOopke, NpoLeaypsl TECTHPOBAHUS, KPUTEPUH
MIPOU3BOIUTEIHHOCTH U T. A." [IpaBoii KHOITKOM MBIIITH MIETKHUTE MO0 BETBHU CTPEIKU MEXaHW3Ma paboTsl "IIpodasicu u
mapkemune" u iepenmenyiite ee B "Cucmemy oghopmnenus 3axazos ".

8. AJbTepHATUBHBIA METO]] BHECCHUSI UMEH M CBOMCTB CTPEJIOK -HCIIOJIb30BaHUE CIIOBAPS CTPEJIOK (BBI30B CJIOBApSI -
MmeHo Dictionary/Arrow). Ecnii BHECTH MMSI M CBOWCTBA CTPEJIKH B CIIOBAph, €€ MOKHO OyJIeT BHECTH B IMarpaMmy IO3Ke.



Crpenky Helb3sl YAAIUTh U3 CIOBaps, €CIIM OHA UCIIOJIb3yeTCs Ha KaKoi-11bo auarpamme. Ecimu yaaautes cTpenky u3
JUarpaMMbl, U3 CIIOBaps OHA HE yAalseTcs. MIMs U OMUCcaHue TaKOH CTPEIKU MOYKET ObITh UCIIOJIb30BAHO B IaJbHEHIIICM.
Jlist moGaBIeHHS CTPENKH HEOOXOUMO MIEPEHTH B KOHEI[ CIIMCKA U MICIKHYTh MPaBO KHOMKOW MO TOCJIETHEH CTPOKE.
Bo3HukaeT HOBasl CTPOKa, B KOTOPOH HY’KHO BHECTU UMS M CBOWCTBA CTPEIIKU.

9. CosnaiiTe HOBBIE BHYTPEHHHE CTPEJIKH TaK, KaK MOKa3aHo Ha puc. 4.2.5.

Mpogaxu v :
MapKeTMHr | TMSHTOR Ilpa pu s
chopEu ¥

1 TeCTUDDRIHUE

Chopka ¢
TeCTUpoBaHHe
KOMNLIOTEPOB | —

Cobpannue
EOMI bIDTEPRL

Orrpyaxa u
nofyyeHue

Puc. 4.2.5. Buympennue cmpenxu ouazpammol AO

10. Co3pnaiite cTpenky oOpaTHOii cBsi3u (110 ynpasieHuio) ""Pezyabmamot coopku u mecmuposanusn'’, NIynyo ot
pabotsl "Coopka u mecmuposanue komnsiomepog' x padore "Ilpodasxcu u mapkemune''. VIaMEHUTE CTUIIb CTPENKH
(TommmHa nMUHMA) 1 ycraHoBuTe oo Extra Arrowhead (13 koHTeKCTHOTO MeHI0). Metomom drag&drop nepenecute
HMMCHA CTPEJIOK TaK, 9YTOOBI UX ObUIO yI0OHee unTath. Eciau HeoOxoaumo, yctanoBuTe Squiggle (M3 KOHTEKCTHOTO MEHIO).
Pesynbrar n3MeHenuii nokasax Ha puc. 4.2.6.

_‘ =
Mpogamu u
MapKETHHI kﬁ "
THTEL
- ! E [Ipagu s di::;t. u
Jare cBopry u TECTH POSAHUS
EMIEHTOS TECTU PO BQHU T
OpKa !
TeCTHPOBaHMe
KOMMLIOTEpOR
=

Puc. 4.2.6. Pesynomam pedaxmupoganus cmpenox na ouacpamme AO 8. 11.Co3naiite HOBYIO TpaHUIHYIO CTPEIKY
BEIXOZa ""Mapkemunzogvie mamepuanst , BHIXOAAIYIO U3 pa®oTsl "Ilpodarxcu u mapkemunz". I1a cTpeika
aBTOMAaTHUYECKH He MOMNalacT Ha IMarpaMMy BEpXHETO YPOBHS M MMEeT KBa/IpaTHbIE CKOOKM Ha HAKOHEYHHKE:--> .
[enkHKUTE TPaBOH KHOMKOW MBIIIH MO KBaJIpaTHBIM CKOOKaM U BbIOepHTe IMMyHKT MeHIo Arrow Tunnel B nuanore Border
Arrow Editor Beioepure omuro Resolve it to Border Arrow. lns crpenku "Mapkemunzossie mamepuanwt' BeiOepuTe
om0 Trir n3 KOHTEKCTHOTO MEHIO. Pe3ynibTaT BBIMOIHEHNS yIpaKHEHUS 2 MOKa3aH Ha puc. 4.2.7.

TIpanina 1 npomegypst
e MapxeTHEr 0B BIR
e r MarepHaTs
_l_;“. Mpopany 1 ABTATH
MapKeTVHI ity
1 Ilpasuna ToCTHpPOB At
vt cBopxn n
- o8 TECTHPOB AHME
Cbopka un )
TecTMpoBaHue
KOMIbiOTepoR
3
Cobpammsie
KOMITBIOTED = p
OTrpy3Ka n TP OIYRTEL
—
nony4YeH1e
3
5
Byxranvepexas cucrema



Puc. 4.2.7. Pesynomam evinonnenus ynpasicherus 2 - ouazpamma AO

JlabopartopHas padora 3. Co3nanne auarpaMMbl JI€KOMITO3unn A2.

Hexommosupyem paboty "Chopkra u mecmuposanue komnviomepog”.
B pesynbTaTe npoBeneHNs 3KCHEePTH3bI OTyYeHa clieyIomas HHPOpMaIys.
[Ipon3BOACTBEHHBIN OTAEI IOJMyYaeT 3aKa3bl KIMEHTOB OT OT/eNa IIPOJaX 10 MEePEe UX IOCTYILICHHS.

Jucnerdep koopAUHUPYET paboTy COOPIIMKOB, COPTUPYET 3aKa3bl, IPYIIHUPYET UX U AaeT yKa3aHUe Ha OTIPY3KY
KOMIIBIOTEPOB, KOT/1a OHU F'OTOBBI.

Kaxxnple 2 yaca aucrieTdep IpymiupyeT 3aKasbl - OTIEIBHO I HACTOJIBHBIX KOMIIBIOTEPOB M HOYTOYKOB - ¥ HaIlpaBisieT Ha
Y9acTOK COOPKH.

CoTpyIHHKH ydacTKa COOPKH COOMPAIOT KOMITBIOTEPHI COTIACHO CIIEIM(HUKANAM 3aKa3a ¥ HHCTPYKIMAM 1o cbopke. Korma
rpyIia KOMIBIOTEPOB, COOTBETCTBYIOIIAs IPYIIIE 3aKa30B, COOpaHa, OHa HalpaBJIsieTCsl HA TECTHpoBaHue. TeCTUPOBIIMKI
TECTUPYIOT KaXKAbI KOMIIBIOTEP U B Clly4ae HEOOXOIMMOCTH 3aMEHSIOT HEUCIIPABHBIE KOMIIOHEHTHI.

TecTupoBIIMKY HANPABISIOT PE3yIbTAThl TECTUPOBAHUS AUCIIETYEPY, KOTOPHIN Ha OCHOBAaHUHM 3TOH HH(POpMaLUH
NPUHUMAET penieHre o repenade KOMIBIOTEPOB, COOTBETCTBYIOIINX IPYIIIE 3aKa30B, HAa OTIPpy3Ky. 1. Ha ocHoBe 3T0i
nHpopmanuu BHECUTE HOBbIE pabOThI U cTpeiiku (Tabum. 4.3.1 u 4.3.2).

Tabnuya 4.3.1. Pabomer ouazpammer dexomnosuyuu A2

Activity Definition

IIpocmoTp 3aka3oB, yCTAHOBKA PacIHCAHKMA
BBIIOJHEHNAA 3aKa30B, IPOCMOT] pe3yJIbTaTOB
TecTHpOBaHusA, GOpPMHPOBAHKE IPYIIIT 32KA30B
Ha cOOpPKY H OTTPY3KY

Activity Name

OrcnexuBanie pacHCaHHA
u ynpasiacHue cOopxoH
1 TeCTHpOBaHHUEM

CHopka HACTONEHEIX CBopka HACTONBHBEIX KOMITEIOTEPOB

KOMIOBKOTCPOB B COOTBETCTBHH C HHCTPYKI.IHXMH !
1 YKa3aHWAMH JUCHETHepa

CBopka HOyTOYKOB C6opka HOYTOYKOB B COOTBETCTBHA

C HHCTPYKIHUAMH H YKa3aHAAMH JHUCIIETHIEpa
TecTHpoBaHKHe KOMIBXOTEPOB H KOMIIOHEHTOB.
\3amMeHa HepaboTarIMX KOMIOHEHTOB

TecTnpoBaHne KOMILIOTEPOR

A rrowe NWeme Arrow Sowrce Ao [AFroa: Liexr. Arron Dhest,
Sowrce Type Tvpre
ircneraep [Tepeonnn O = Mechandsm
PO RO ICTB - PACIIACEFIN M
HOr0 OTACTS YTIPaRTCHEe
chopxai
TecTiponaltNe
(3. E!’pqnﬂ:u.a Cextraol Orcocsmaamze  [Control
KAMHCHTOR JUSAFrasasiha PAcCTMCaHEN M
YTIPEANCHAC
cliopoit 1
TeC THFOBRHHCM
[Faxatia ma (Crrc e Bt e: Chatpot ChHopxa rCunu'ul
BracToakihie [PIECTERPCARRS HACTORL R
KOMITEFTCPE |18 YITRARACHEC O LT PO
cOoproi
TOCTHPCFEAH DO
Fnmases un OTeacacBaITnG Chutpast o Controd
oy ThyEn Pacmmcans ROy T YR
O VTIPATG WIS
choprod m
|recTp (L]
Kommomenris [ Tunmel™ Tnpot Cihapaca Irpmut
HOCTOITRITRI X
ORI RO TE PO
CHopxm 1111;“!1
il)_e:rrﬁy‘mns
Tecrwponaume  [Input
KoasaeTEpon
Hacronsuaee [Coopes Chatpiat Tecrwponasime | Inpat
KOMOLIGTERG!  FROLCTONhLITEIN KOMILIITCPON
BB T} e HOF T PO
Hoyriwvey Chopucs Chstput TecTHpoRanae Inpur
HOTO Y IO0 B FOOMTIE HTE YOS
*Tunncl™ Mechunism [Chopxm MMechanism

Tabnuya 4.3.2. Cmpenxu ouazpammul 0exomnosuyuu A2




Arrow Name  |Amrow Source [Arrow Jarrow Dest. Arrow Dest.
' Source Type Type
ITepeoran FEACTOUAL IR
ITPOIIDOSCT- KON TCROR
om.u:-u
Mechanism
HOYTOYEOS
Tipassa [Tparmann Coor i 1]
olhopks 1 ST P HACTOILHEX
[recTHpObaRIN
Chopxa Cantrol
o8
T I ]

2. TyHHenupyiTe U CBSHKUTE HA BEPXHEM YPOBHE I'PaHHYHbIE CTPEIIKH, €CIIH 3TO Heo0X0quMO. Pe3ynpTaT BEIIOIHEHHS
ynpakHeHus 3 mokasaH Ha puc. 4.3.1.

3akaibl YxazaHue
KNWUEHTOR Mpasuna cbopku u e nepegars
. ~ |TecTMposaHMA / y ~ KOMMBIOTepBI
OTcnexameanine S RGPl / Pesynbtats
pacriicaHna e cBopkM u
ynpagneHue | ouny iorepe ol TecTHPO
c6oproiiM [ —v¥
TecTUpoBaHneM
CGopka W
= HacTONbHBIX HacrongHbie
"epbl
i 7
KoMnoHeHTs!

HIICI‘IUNQ;

&

Puc. 4.3.1. Pe3ynomam @vinoinenus

JIaboparopuas pabora 4. Co3nanue auarpammsl y3i10B. Cosganne FEQO. nuarpaMmmel. Paciueruienue U ciMsiHie MOJIENEN.

Cosanne guarpaMMbl Y37I0B.

Bribepure mento Diagram/Add Node Tree. B nepBom nuanore runa Node Tree Wizard BHECHTe UMS MArPaMMBbl, YKOKUTE
JUarpaMMy KOpPHS JiepeBa U KOJUYECTBO ypoBHe# (puc. 4.4.1).

Node Tree Wizard - Step 1 of 2

Puc. 4.4.1. Ilepswiii ouanoe 2uoa Node Tree Wizard

2. Bo BTOpOM maniore yCTaHOBHTE OIIIUH, Kak Ha puc. 4.4.2.



Puc. 4.4.2. Bmopoii duanoe euda Node Tree Wizard

Ienxuure no Finish. Co3gaercs nuarpamma aepesa y3iioB. Pe3ynbraT MOKHO OCMOTPETh Ha puc. 4.4.3.

AeATenbHOCTE KOMMaHKUKM
2]

CGopka wn
Mpoaas 1 CTrpyasa 1
MAPKETHHI TecTUpoEaHue nonyYeHue

Puc. 4.4.3. Juacpamma oepesa y3108

JunarpamMmy iepeBa y3/10B MOKHO MOAU(HUITMPOBaTh. HkHMI ypOBEHb MOXKET OBITh 0TOOpaKEeH HE B BHJE CIIUCKA, A B
BUJIE IPSIMOYTOJIbHUKOB, TaK XK€ KaK ¥ BEpXHUE YPOBHH.

Jnst MopuduKanny AuarpaMMbl MPaBOil KHOIKO# MBILIH IETKHATE 0 CBOOOIHOMY MECTY, HE 3aHIATOMY O00BEKTaMH,
BeIOepuTe MeHI0 Node tree Diagram Properties n Bo Briagke Style nquanora Node Tree Properties otkirounre onmuto Bullet
Last Level. llenxuute no OK. Pe3ynprar nokasan Ha puc. 4.4.4.

[enATensHOCTE KOMMaHMK
0

Mpoganm u Clopka n OTrpyska U
mapkerunr | | TECTMPOBaHUE

OrenexusaHue
pﬁu;ucm " CSUPE o C6opxa Tmnpo-m,m'
cBopKof 1 woMnbioTepos | | HOYTEYKOS | | komneioTepor |
TecTHpOBaHWeM Y ]
| ; 2 3 4

Puc. 4.4.4. Pe3ynomam @blnoanenust ynpajicueHus 4
Coznanue FEQO. JluarpaMmbl

[pennonoxum, 94To MPH 00CYKACHUN OU3HEC-TIPOLIECCOB BO3HUKIIA HEOOXOIMMOCTD ICTAIBHO PACCMOTPETh
B3aumoeiictBue pabotel "Coopka u mecmupoganue Komnvlomepog" ¢ npyrumu padoramu. UtoObl HEe IOPTUTH AUATPAMMY



nexomnosunuy, cozpaiite FEO-auarpammy, Ha KOTopoii OyIyT TONBKO CTpeiku padoTsl "Coopka u mecmupoganue
Komnvromeposg .

Bri6epure nysnkr mento Diagram/Add FEO Diagram.
B auanore Add New FEO Diagram Boioepute Trit u BHecute ums auarpammsl FEO. Hlenkaute no OK.

st onpenenenus: nuarpammsl nepeiiaure B Diagram/Diagram Properties u Bo Bkianke Diagram Text BHecuTe
oIpesieNieHue.

Vnanute numnue crpenku Ha quarpamme FEO. PesynbraT nmokasan Ha puc. 4.5.1.

=
PeaynsTatel
Mpoaaxu 1 cBopxu u ¥
MapKeTHHT TeCTMPOBAHWA
Sakaskl
KNMeHTOoB, i
Coapys [ Ompyskan

mmepon} KOMMbIOTEpbI e

Puc. 4.5.1. luacpamma FEO

Jlisg mepexona Mexay CTaHAApPTHOM AuarpaMMoi, nepeBoM y310B U FEO ucnons3yiiTe KHONKY

Ha MaJUTPe HHCTPYMEHTOB.
Pacwennenue u cnuanue mooenei

Pacmenyienne Moaean

[epeiinure Ha nuarpammy AO. IIpaBoit KHOIKOH MBIIIN MIETKHUTE 110 pabote "Chopka u mecmuposanue
komnvromepos'’ u Beioepute Split model.

Splhit Options

Puc. 4.6.1. Juanoe Split Option

B mmanore Split Option BHecuTe nms HOBoM Mojenu "COOpKa i TeCTHPOBaHNE KOMIIBIOTEPOB", yCTAHOBUTE OMIINH, KaK HA

pucynke, u menkuaute mo OK (puc. 4.6.1).

IMocmoTtpuTe Ha pe3ynbTar: B Model Explorer mosiBuiiacs HoBast Mojienb, a Ha guarpamme AO moxaenn "[IesITenbHOCT
KOMIAaHUU" MOABUIACH CTpENKa BbI30Ba ""Coopka u mecmuposanue Komnoviomepos'.

Co3snaiite B Mmogenu "COOpKa U TECTUPOBAHUE KOMIIBIOTEPOB" HOBYIO cTpenky ""Heucnpagnvie komnonenmut". Ha

quarpamme AO 3To Oyner rpaHUYHas CTpelika BeIXoa, Ha quarpamme AO - rpaHMYHast CTpesika BbIxoaa oT padot "Coopka

Hacmonvnvix Komnvtomepos'', ""Tecmuposanue komnvromepos'u ""Coopka noymoyros".



2.BHecuTe CBOMCTBA HOBOI MOJEIIH:

Time Frame: AS-IS;

Purpose: JlokymeHTupoBath paboty "Omezpyska u nonyuenue'’;

Viewpoint: HauansHuk otaena;

Definition: Mogemns co3maeTcst Ui WIDTIOCTPAIMK BO3MOKHOCTEH BPwin 1o pacmieruieHuio u CussHU0 MOAeTIeH
Scope: PaboThI 110 MOTYyYECHUIO KOMIUICKTYIOIIUX U OTIPABKE TOTOBOW MPOTYKITHH.

3.JIekoMIIO3UpyHTE KOHTEKCTHYIO paboTy Ha 3 pabots (Tadm. 4.11.1).

Tabnuya 4.11.1. [lekomnosuyus pabomer "Omepyska u nonyyenue"”

Activity Name Activity Definition

Ilomyaurs xommiektyomue  |Ousugeckn MOJIYMHTE KOMIDIEKTYIOIIUE

M CENATE COOTBETCTBYIOMIME 3aITHCH

B uHPOPMALHOHHOM cHCTeMe

Jocrasuts xommnexryione |JlocTaBuTs KOMILIEKTYIONHE cOopIrKam

M TCCTHPOBLIHKAM

Orrpysuts ToBap 1 Bosepar  |OTrpysurs TOBAap KIHEHTaM H HEHCIIPaBHEIE
KOMIIOHEHTEHI (BO3BPAT) MOCTABIIHKAM

CBspKUTE TPaHWYHBIE CTPEJIKH, KaK IMoKa3aHo Ha puc. 4.11.1.

IIpasuza W nponeAyphl

Cospania.

KOMOLIOTEPHL | ByXraXTepCRAR CHCTEMA

Puc. 4.11.1. Buympennue cmpenxu Ha oexkomno3zuyuu pabomwr "Omepysxa u noayyerue"
5. BHecure cnenyromue BHyTPEHHNE U TpaHUYHbIE CTpenku (Tadu. 4.11.2).

Tabnuya 4.11.2. Buympennue u epanuyHsle cmpeaku Ha oekomnosuyuu pabomor "Omepy3sxa u noayyerue"

Arrow Name Arrow Definition

Bosepar nocraBnuxy HencnpaBHsle KOMIOHEHTBI

KomMmoHeHTE! Buibepume nazeéanue u3 cnucka (croeaps)

KoMmoHeHRTs! OT IOCTaBIIHKA

TIpoBepeHHBIE KOMITOHEHTEI INpoBepeHHbIe ¥ NOATOTOBJACHHBIC A
nepefayn cOOpIMKaM 1 TECTHPOBIIMKAM
KOMIIOHEHTEI

6. Tynnenupyiite rpannunbsle ctpesku (Resolve Border Arrow). Pe3ysbrar BeINOTHEHNS YIIPpa)KHEHNUS TOKa3aH Ha PUC.
4.11.2.



pomurome

by R
OTpyskTE :
TOBAD M

FOMImIO TR By:omrreperan cHOTEME MOCTRELIMKY

Puc. 4.11.2. Pe3yromam gvinonnenus ynpasxcuenus 11

Canstnue MoJieJIn

1.Ilepeiinure B Mmogens "JlestensHocTh kKoMnanuu". Ha quarpamme AO mienkHuTe NpaBoi KHONKOM MBIIIHU 110
pabore "Omepyska u nonyuenue".

B koHTekcTHOM MeHIo Bbibepute Merge Model. B nosiBuBmemcs nuanore Merge Model ycranosute ommuto Cut/Paste
entire dictionaries u meaxkaute mo OK.

OOparuTte BHUMaHUE, 9TO Y paboThl "Omepy3ka u nonyuenue'’ vcuesna CTpeIKa BbI30Ba U MOSBUIACH HOBAs
JIEKOMITO3UIIHSL.

IosiBIITHCE HOBBIE CTPEIKHU C KBapaTHRIMU ckoOkamu. TyHHenupyiite 3tu crpenku (Resolve Border Arrow).

2.Ha muarpamme AO TyHHENMUPYHTE U CBSDKUTE CTPENKH COTIIacHO puc. 4.12.1.
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Jlaboparopuas padora 5. Co3nanne guarpammel IDEF3. Co3ganne ciienapust. Co3gaHnue OTYETOB.

Coznanue nuarpammel IDEF3

1. Ilepeitmute Ha muarpamMmmy A2 u aekoMIo3upyiite padoty "COopka HACTONBHBIX KOMIBIOTEpOB". B muanore Activity Box
Count (puc. 4.7.1) ycranoBute yucio padbot 4 u Horaruio IDEF3.



Puc. 4.7.1. Boibop Homayuu IDEF3 ¢ ouanoze Activity Box Count

Bosnukaer quarpamma IDEF3, conepxamas padotsr (UOW). I1paBoit KHOIIKOW MBIIIH HIEIKHUTE 1O paboTe, BEIOEpHUTE B
KOHTEKCTHOM MeHIo Name u BHecuTe uMsi pabotsl ""Ilodzomosxka komnonenmos''. 3artem Bo Brianke Definition Buecure
onpenenenue "lloaroraBamBaroTcs Bce KOMIOHEHTHI KOMIIBIOTEpa coTacHo crnenmdukanuy 3akasza'. 2. Bo Bkmanke UOW
BHecUTe CBOMCTBa paboTsl (Tadum. 4.7.1).

Tabnuya 4.7.1. Ceoticmea UOW

Objects KoMIIOHEHTBI: BHHYECTEPE], KOPITYCa, MATEPHHCKUE
IUIAThl, BUJIEOKAPTEL, 3BYKOBEIE KAPTEI, IUCKOBOIL
CD-ROM u ¢pronmu, MOI€MBI, TPOrPAMMHOE

obecneuernue

Facts HocTynusie onepanuonusle cucremsl: Windows 98,
Windows NT, Windows 2000

Constrains VYeranoka MoaeMa TpefyeT ycTaHOBKH

JOIOJHATEABHOTO NPOrPaMMHOTO obecneyeHns

3.Brecute B auarpammy emie 3 paOboTsl (kHOTKa |

D).

Buecute nmena pador:

Yemanoexka mamepunckoii niamel u 6unuecmepa;

Ycemanoeka mooema;

Yemanoexka ouckoeooa CD-ROM;

Yemanoexa ¢pnonnu- oucrkoeooa;

Hucmannayus onepayuoHHoil cucmemol;

Hucmannayus 00noaHumenvsHo20 nPpoOZPaAmMMHOZ0 06ecneyenus.

4.C noMoIIbI0 KHOIIKH

— _ NAJUTPBI HHCTPYMEHTOB CO3JaliTe 00BEKT CChUIKH. BHecHTe MM 00bekTa BHEIIHeH cChUIKY "Komnonenmaot"'.
CBsKHTE CTPENKON 00BEKT CCHUIKU U paboty "Ilodzomoeka komnonenm'".

5.CBsxute cTpenkoit pabotsl "Tlodzomoska komnonenmog” (BIxon) u "' Yemanoeka mamepunckoii niamel u
sunuecmepa'. VIamenure ctuib ctpenku Ha Object Flow.



B IDEF3 uMs cTpenku MOXET OTCYTCTBOBaTh, XOTst BPwin moka3ssiBaeT OTCyTCTBHE UMEHH Kak OMIMOKY. Pe3ynbraT
rokasas Ha puc. 4.7.2.
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Puc. 4.7.2. Pesynomam cozoanus VOW u obvekma ccoiaku

6. C IOMOIIBI0 KHOITKHA

«» Ha MAIUTPE HHCTPYMEHTOB BHECHUTE JIBa NIEPEKPECTKA THNA ""aCHHXPOHHOE WIN" U CBSIKUTE PadOTHI C IIEPEKPECTKAMH,
KaK MTOKa3aHo Ha puc. 4.7.3.
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Puc. 4.7.3. Juacpamma IDEF3 nocne co30anus nepexpecmros

7. IIpaBoif KHOTIKOH IIENKHUTE TI0 TIEPEKPECTKY A pa3BeTBieHus (fan-out), Beioepute Name 1 BHECHUTE
ums "Komnonenmol, mpedyemole 6 cneyuguxayuu 3axaza''.

Co3paiite Ba epekpecTka tumna uckirodatoniero "MJIN" u cBsbxute paboOTHI, KaK MOKa3aHo Ha puc. 4.7.4.
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Puc. 4.7.4. Pe3ynoemam evinoanenus ynpadxcnenus 7

Cosnanue cueHapus




1.Bei6epure nmynkt meHto Diagram/Add IDEF3 Scenario.
Co3zpnaiite nuarpammy creHapus Ha ocHoBe aunarpammbl IDEF3 "CGopka HacToIbHBIX KOMITBIOTEPOB" (A22.1).

2.V nanurte 31€MEHThI, He BXOs1IKe B cueHapuii (puc. 4.8.1).
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Puc. 4.8.1. Pe3ynemam evinonnenus

Co3gaHue 0TYETOB

Co3zoanue omuemoe ¢ BPwin.
BceTrpoeHnblie IA0J0HBI 0TYETOB.
CymecTByeT Tpu criocoba co3aanus otuetoB B BPwin 4.0:
C TIOMOIIBHIO BCTPOCHHEIX IIa0JIOHOB;
¢ momotipio Report Template Builder;
¢ nomoipro RPTwin.

J7st co3paHms 0TYETOB 10 (PYHKIHOHAILHOW MOJIETH MOKHO TaKKe MCIOJIb30BaTh TeHePaTOPhl OTYETOB TPETHHUX (HPM,
nanpumep Crystal Reports.

OTyeThl Ha OCHOBE BCTPOEHHBIX IIA0JIOHOB MOKHO CO3/1aTh, BBIOpaB U3 MeHI0 Tools/Reports HeoOX0aUMBIi THIT IIa0JI0OHA.
Bcero umeercst ceMb THIOB [Ta0JIOHOB OTYETOB!

Model Report. DT0oT oTueT yXke yrmomuHancs B 1.2.1. OH BKII09aeT HHYOPMAITHIO 0 KOHTEKCTE MOJICIH - UMSI MOJICIIH,
TOYKY 3peHHsl, 00JIaCTh, 1IeJb, UM aBTOPA, ATy CO3AaHHS U JIp.

Diagram Report. OT4eT 1o KOHKpeTHOI quarpamMme. Bkirouaet criucok 0ObeKTOB: paboT, CTPENOK, XPAHHIIHIL JaHHBIX,
BHEIIIHUX CCBUIOK U T. [I.

Diagram Object Report. Hanbomnee momaHbIi oT4eT Mo Moxenu. MokeT BKIIOYaTh MOJHBIN CIMCOK 00BEKTOB MOJENH: padoT,
CTPEJIOK C YKa3aHWEeM UX TUIIA U JIP. - ¥ CBOWCTBA, ONPEeIIsieMbIe TT0JIb30BATEICM.

Activity Cost Report. OTder 0 pe3ynbraTax CTOMMOCTHOTO aHanmu3a. byner paccMoTpeH Hixe.

Arrow Report. OTuer o crpenkam. MoxeT cofepkaTb HHGOpMALUIO U3 CIIOBaps CTPEIIOK, HHPOPMAIHIO 0 paboTe-
UCTOYHHKE, paboTe-Ha3HAYCHUH CTPEIIKU U HH(POPMAIIHIO O Pa3BETBICHUH U CIMSIHUH CTPEIIOK.

DataUsage Report. Otyer o pe3ynbpraTax CBI3bIBAHMS MOJEIH IPOLIECCOB M MOJIENH AaHHBIX. (BymeT paccMoTpeH HIke.)

Model Consistency Report. Otder, comepskammuii ClMCOK CHHTaKCHIECKUX OIMIMOOK MOJICIH.



Cunrakcuyeckue omnoku IDEFO ¢ Toukn 3pennst BPwin pasnenstores Ha Tpu THa:
HEPBBIX, 3TO OUIMOKH, KOTOpble BPWin BBISIBUTH HE B COCTOSTHHU.

Hanpuwmep, cunrakcuc IDEF0 tpeGyet, uToObI nMst padOTHI OBLIO BEIPa’KEHO OTIIIAr0JIbHBIM

cymecTBUTENbHBIM ("H32omosnenue uzdenusn”, "Obcnyocusanue kiuenma”, "Bvinucka cuema" v T. 11.), @ UMSI CTPEIIKH
TaKXe JOJDKHO OBITH BRIPAXKCHO CYIIECTBUTENBHEIM. BPWin He mo3BosieT aHaMM3UPOBaTh CHHTAKCHC €CTECTBEHHOTO SI3BIKA
(aHrIMiC KOTO U PYCCKOT0) U CMBICII HIMEH 00OBEKTOB M IT09TOMY UTHOPUPYET OIIMOKHM 3TOro TUIa. BeisiBieHne Takux
omKOOK - py4Hast paboTa, KOTOPast JIOKHUTCS Ha IUICYH aHAINTHKOB M JI0JDKHA KOHTPOJIMPOBATHCS PYKOBOJUTENIEM IIPOEKTA.

Ommbku BTroporo tuna BPwin mpocto He momyckaer. Hanmpumep, kaxxaas rpadb padOThI MpeaHA3HAYCHA JIIIS
OTIPEJICIICHHOTO THIIA CTpeliok. BPwin mpocto He mo3BoimT co3aath Ha auarpamme IDEF(O BHyTpeHHIOIO CTPEINKY,
BBIXOJIAIIYIO M3 JICBOW TPaHH PaOOTHI M BXOIAIIYIO B IPABYIO TPaHb.

Tpernit Tun ommb6ox BPwin no3BossieT 10omycTuTh, HO NETEKTHUPYET UX. [10IHBII UX CIMCOK MOXKHO TIOJIyYHUTh B OTYETE
Model Consistency Report. Cincok ommdoK MOXeT cofepskaTh, HallpuMep, HEMMEHOBaHHbIE PabOThI U cTpesikK (unnamed
arrow, unnamed activity), HecBsi3aHHbIe cTpesku (unconnected border arrow), Hepasperniernble cTpenku (unresolved (square
tunneled) arrow connections) u T. 1. [Ipumep otdaera Model Consistency Report .

[Ipu BEIOOpE MyHKTa MEHIO, KOTOPHIH COOTBETCTBYET KaKOMY-JIHOO OTYETY, MOSBISIETCS TUAIOT HACTPOHKHM oTdeTa. s
KaXXJI0r0 U3 CEMHU TUIIOB OTYETOB OH BBITJISAUT M0-cBoeMy. PaccMoTpuM TunuuHseiil nuanor Arrow Report .

PackpsiBaromuiicst ciucok Standart Reports mo3BossieT BBIOpaTh OJUH U3 CTAaHIAPTHBIX 0TY4eTOB. CTaHIAPTHEIN OTYET - 3TO
3armoMHuHaeMas KOMOWHAIMA IepeKrouaTeneil, (pIaKkoB U APYTUX IIEMEHTOB yIpaBIeHUs auanora. [l co3maHus
COOCTBEHHOT'O CTAaHAPTHOTO OTYETAa HEOOXOIMMO 3a/1aTh ONIIMY OTYETa, BBECTH UM OTYETA B IIOJIE CIIHCKa BEIOOpa 1
IIEJIKHYTh TI0 KHOTTKe New. BPwin coxpanser uapopMmaiuio o cranaaptHom otdere B ¢aiiiie BPWINRPT.INI. Bee
ompeeneHus 3toro (aiiia ToOCTyIHbI U3 Jr000# Monenu. EqMHCTBEHHOE OrpaHHYCHHE - CBOWCTBA, OTPEICISICMbIC
nonb3oBareiieM (User-Defined Properties). OHu cOXpaHSIOTCS B BUJIC yKa3aTessl U IOITOMY JOCTYITHBI TOJBKO U3 "pOoaHOMN"
Mozenu. CTaHIapTHBIN OTYET MOKHO U3MeHUTH (kHOoTka Update) wim ynanuth (kHomka Delete).

B npaBoM BepxHEM yIily JUanora HaXOIUTCS TPpyIIia YIpaBILIOIINX 3JIEMEHTOB I BBIOOpa ¢opmara ordera. J{ocTymHbI
crenyromnye hopMaThl:

Labeled - oTueThI BKIFOUAIOT METKY ITOJISI, 3aTEM, B CIICIYIOLICH CTPOKE, MEUATACTCS COACPKUMOE TIOJIS,;
Fixed Column - xaxmoe mose mevyaraeTcs B COOCTBEHHOM KOJOHKE;

Tab-Comma Delimited - kaxmoe moJe medaraercs B COOCTBEHHOU KoJIOHKe. KOOHKH pa3NesroTcs 3HAKOM TaOyJ SN WITH
3QISTEIMU;

DDE Table - nannsie nepenarorcs mmo nporokosry DDE B mpunosxenne, nanpumep 8 MS Word nmm Excel;

RPTwin - otuer coznaercs B popmare RPTwin - crienuaan3upoBaHHOTO reHepaTopa OTYETOB, KOTOPBIH BXOJHT B ITOCTaBKY
BPwin.

Ommust Ordering (Ha OTYETE 1O CTPETIKaM OTCYTCTBYET) COPTUPYET AaHHBIE TI0 KAKOMY-JTH00 3HAYSHHIO.
Omust Multi-Valued Format perynupyeT BBIBOJ IOJIeH B OTYETE TIPU TPYIITUPOBKE JAHHBIX

Repeating Group - geTanbHbIe JaHHBIC OOBEIUHSIOTCS B OJHO IT0JIC, MKy 3HAYCHUSIMU BCTABISACTCS +.
Filled — nyOmupoBanue TaHHBIX JUI KQXKIOTO 3ar0JIOBKA TPYIIIIHI;

Header (OHIII/Iﬂ 1o yMOJ'I‘laHI/IIO) - [Ie4aTacTCA 3aroJIOBOK I'pyIIibl, 3aTEM - ACTaJIbHAA I/IH(I)OpMaHI/IH.

Co3nanue oT4eToB ¢ noMoubi0 Report Template Builder

CoOcTBeHHBIH Ma0JI0H OTYETa MOYKHO CO3/1aTh ¢ roMonipio auanora Report Template Builder. ITynkr mento Tools/Reports
Builder Br13piBaet auanor Report Templates (puc. 2.1.3). Knonka New ciy»HT JuIst cCO3aaHUsI HOBOTO I1a0JI0Ha, KHOTIKA
Edit - s penaktupoBanwms cymectByromniero. Crrcok Beioopa Output Type mo3BosiseT 3a1ath popmat pe3ybrara



BBINOJHEHMS oT4eTa. OT4eT MOXKeT ObITh KcopTUpoBaH B TekcToBbIi popmar, RTF n HTML. Knonka Run nossomsier
BBINOJIHUTH OTUET.

Puc. 2.1.3. /luanoz Report Templates

Iemuok mo kHomke New miu Edit Bei3biBaet auanor auanora Report Template Builder (puc. 2.1.4).

es\Compute

Puc. 2.1.4. Juanoe Report Template Builder
CMBICIT KHOTIOK TIaHesH yrpasieHus quajiora Report Template Builder npuBenen B tatm. 2.1.1.

Huanor Report Template Builder cogepxut Ba cHCcKa U MaHEb HHCTPYMEHTOB. B JIeBO# yacTh Auanora CoaepKUTCs
CITHCOK THITIOB OOBEKTOB MOJICIIH, B PABOH - CIIMCOK CEKIIMI OTYETA H CBOWCTB OOBEKTOB, BKIIFOUCHHBIX B OTUET.

Tabnuya 2.1.1. Knonku naunenu ynpasnenus ouanoea Report Template Builder (cnesa nanpaso)

Knonka Ilpeonasnauenue




Co3maTh HOBBIH I1a0JIOH

OTKpBITH CYIIECTBYIOMNH MabIoH

E

Coxpanutb mabiaoH. Ecnu ma6iioH coxpansercs BIEpBbIe, IpeyiaraeTcsi BHECTH UMs 1a0IoHa

Brimonsute otuer

Be13oB muanora Properties

VY aaneHue myHKTa oT4eTa

I[JIH CO3JaHus HOBOU CCKIIUH OTYCTa HeO6XOJ_'[I/IMO BLI6paTB THI 00BEKTA MOACIN 1 HICJIKHYTD IO KHOIIKE

[To ymMonmuaHHIO B OTYET BKJIIOYAETCS TOJNBKO UMs 00bekTa. JIJist BKIFOUeHHUs IPYTUX CBOMCTB HEOOXOMMO C TIOMOIIBIO
Menro Edit/Properties uiau COOTBETCTBYOIICH KHONKY Ha TTAHEIM HHCTPYMEHTOB BBI3BaTh Auaior Properties (puc. 2.1.5).
Bkuanka Property Tree nmo3BosisieT BKIIOYHUTh B OTHET CBOWCTBO 00BEKTa, a BKiaaka Table -cTuib, pazmep u 1BeT mpudTa.
B 3aBHCHMOCTH OT THIIa peIaKTHPYEMOro 00beKTa quajior Properties MOXKET UMETh IOMOJIHUTEIbHBIC BKIIAIKH.

Puc. 2.1.5. Juanoe Properties

B pe3yiibTaTe BBIMOIHEHHS OTYET SKCIIOPTHPYETCs MO0 B TeKCTOBBIN (aiin popmarta RTF unu B daitn popmara HTML
(puc. 2.1.6).



Puc. 2.1.6. Pe3ynomam evinonnenus omuema

JIaboparopHuas padora 6. CTOMMOCTHOM aHaIu3.

B auanore Model Properties (Bbi3biBaeTcs u3 meHro Mode/Model Properties) Bo Bkiaake ABC Units (puc. 4.9.1)
YCTaHOBHUTE €AWHHUIIBI H3MEPEHHUS ICHET M BPEMCHH — PYOJIH U Yachl.

Puc. 4.9.1. Bknaoxa ABC Units ouanoza Model Properties

[epeiinure B Dictionary/Cost Center u B quanore Cost Center Dictionary BHecuTe Ha3BaHUE U ONPe/ICIICHHE IIEHTPOB
3arpar (tabmn. 4.9.1).

Tabnuya 4.9.1. Lenmpor 3ampam ABC



Lienmp sampam | Onpedenenue

Ynpasnenue 3atparsl Ha YNpaB/ICHUE, CBA3AHHbIE C COCTABICHUEM
rpaduka paGoT, HopMHPOBAHUEM NAPTHII KOMIIBIOTEPOB,
KOHTpOTNeM Haj COOPKO#H i TECTHPOBAHHEM

Pabouas cuna 3arpars! Ha onlaty pabounx, 3aHATHIX cHOPKOH
KommnoneHTH 3aTpatsl Ha 3aKyNKY KOMIIOHEHTOB

Jiist oTOOpa)keHusi CTOMMOCTH Ka) 101 pabOThl B HW)KHEM JIEBOM YIITy TPSIMOYTOJIbHHKA Tepeiiante B meHio Model/Model
Properties u Bo Bkiazgke Display nuanora Model Properties Bkmounte onuuto ABC Data (puc. 4.9.2).

Puc. 4.9.2. Bknaoxka Display ouanoea Model Properties
st oToOpaXkeHust YaCTOTHI WM TPOAOJDKUTEILHOCTH PabOTHI MepeKiIrounTe paguokHonky B rpymnme ABC Units.

Jiis Ha3HAYCHHS CTOMMOCTH padoTe CIIeAyeT MISIKHYTh 0 HeW MPaBOi KHOIKOW MBIIIU U BEIOPATh B KOHTEKCTHOM MEHIO
Cost (puc. 4.9.3).

Puc. 4.9.3. Bknaoka Cost ouanoea Activity Properties 3.
s pabot Ha muarpamme A2 BHecute napameTpsl ABC (Tabu. 4.9.2).

Tabruya 4.9.2. Cmoumocmu pabom na ouazpamme A2



Cost Center

Activity Name Cost Duration, |Frequenc
Center Oenb )
Cost, pyb.
OrcnexnBanne Ynpagsnenue 500,00 1,00 1,00
PacllHCaHHd H YIPABICHHE
cOOpKoil ¥ TECTHPORAHHEM
C6opka HACTONBHEIX Pabouas cuna (100,00 1,00 12,00
KOMITBIOTEPOB
KommnonenTtr 16000,00
Cbopxka HoyTOYKOB Pabouwas cuna  |140,00 1,00 20,00
Komnonentsr  |28000,00
TecrupoBanue Paboyas cuna (60,00 1,00 32,00
KOMIIBIOTEPOR

ITocMmoTpuTe pe3ynbTaT - CTOMMOCTH PabOTHI BepXHETO YpoBH (puc. 4.9.4).

¥
Cbopkan =
TecTUpoBaHue

KOMMbIGTEPOB
585 620 p. 2 2

—

Puc. 4.9.4. Omodpadicenue cmoumocmu 8 HUMICHEM J€80M Y2y NPAMOY20IbHUKA pAbOmb

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

Activity Name ftctiuity Cost Cost CenterCost Center Cost

<PY.6ab)(PydJn)

Coopka u TectupoBanue 585 620,00
Kommnonentni579 200,

80 KOMITIBIOTEPOB

Pabouas cunas 920,08
Yupasaenue500,00

Orcnexnanne pacnucanus 500,00
Yupasiaenune500,08

Coopka HactoasHbix1 700,00
Kommnonentsil 600,

88 xomnbOTEPOB

Pa6ouas cmi1al00,08

JIaboparopuas pa6ora 7. Ucnons3oBanue kareropuii UDP.

[epeiinure B Mento Dictionary/UDP Keywords u B qinanore UDP Keyword

List Baecure xiroueBsie cioBa UDP (puc. 4.10.1):

Pacxon pecypcos;

JoxymeHTanus;



WudopmanmonHnas cucrema.

LBDP KEeyword Diclionary

Puc. 4.10.1. Cnosaps knoueswvix cnos UDP
Coszpnaiire UDP. Jlns sToro nepeiiaure B Dictionary/UDP u B cnoBape Baecure umst UDP, Hanpumep "IIpunoxenue".

Js UDP tuna List Heo6xomumo B mone Value 3amats crincok 3aadenunii. s UDP - "Ilpunoxenne”. BHecute 3HaueHME
"Moaynb opopmiteHus 3aka 308" (puc. 4.10.2).

[ Heropun usmenenun San. M nTed  Cilocgeemaue
TipHAoxesne opoprnenuen saeson | Ted List Mulple selectons] | Hiaopresusoieias csicrensa

Maayns npausayp copra W now;
Manunes cosaama u koHTpona p
Mo pMeTa KoMANSKTYoWIMY 1

..... I o TR e

Puc. 4.10.2. Cnosapo UDP

3aTreM BHeCHTE JIpyrue 3HadeHUs B cOOTBeTCTBUH ¢ Tabm. 4.10.1. s mogkmrouenus k UDP ximroueBoro cioBa mepeidanTte K
nosro Keyword u 1ieikHUTE 110 MOS0 BBIOOPA.

Tabnuya 4.10.1. Haumenosanue u ceovicmea UDP



Haumenosa- | Tun 3nauenue Kniouesoe
rue UDP cne6o
[punoxe- | TextList | Moayns oopmienns 3aKa3os. Hudopma-
HHUA (Multiple | Moayns co3aHis # KOHTPOJIS HHOHHKANA
Selection) PaCTIHCAHHA BHIIONHEHNS pabor. | cucrema
Monyns npouenyp c6opkn
| nnoucka HeucnpasHoOCTEH

Jomomuu- Command . | Winword.EXE samplel.doc Hoxymen-
TeIbHAS List ‘Winword. EXE sample2.doc | Tamms
HOKYMEH- POWERPNT.EXE sample3 ot '
_Taums

Mcropus | Paragraph Hoxymen-
H3MEHEHN Text TaIMsa
3arpasuenue | Text List O4eHE BEICOKOE

OKpYKaro- (Single Bricokoe

e cpeas Selection) | Cpenmee

Huskoe

Pacxon Real Pacxon
INEKTPO- Number pecypcoe
IHEPIHH

st naznauennst UDP paborte ciiefyer menKHYTh [0 Hel IpaBoil KHOMKOM MBI U BHIOPAaTh B KOHTEKCTHOM MeHio UDP.

HosiensieTcs Bknaaka UDP Values nuanora Activity Properties (puc. 4.10.3).

Puc. 4.10.3. Bxnaoka UDP Values ouanoza Activity Properties

Buecute 3nauenus UDP mis pa6or (tabmuma 4.10.2).

Tabnuya 4.10.2. 3nauenuss UDP




Activity Tonoanu-  |[Tpunoocenus Hemopus |Pacxod  |3azpaste-
Name mensHas il SR I
doKymer- HUs i ey G /g ag_
i weu cpedsi
Cbopxa Monyib yaera 20/00 Cpejice
HACTONEHBIX KOMITIEKTYHOILHX
KOMIIBIO- # 06opyI0BaHHA.
Tepor Moayns npoueayp
cOOpKM U IOHUCKA
HEHCIIPaBHOCTEN
Activity \ Jononanu- Ilpunosicernusn Hemopun |Pacxod 3azpazue-
Narne menbHan usmene- |saexmpo- |Hue
OoKymer - HuA 72 OKpYHcaro-
|mayus ugeli cpedy,
CbHopka Moayns yueta 25,00 Cpeanee
HOYTOYKOB KOMIUTEKTYFOIIHX
u o0opynoBaHMA.
Moayns npouenyp
cOOpKH H MOHCKa
HeHCcIpaBHOCTeH
TecTupo- Monyns ygera 40,00 Cpensee
BaHHE KOMILICKTYFOIIHX
KOMIIBIO- u obopynoBaHus.
TEPOB Monyns npoueayp
cOopkH H MoHcKa
3 HeHCcOpaBHOCTEH
OTcnexu- |Win Monyns cospanus |HMcropua [10,00 Husxoe
Banue pac- |word.EXE |u konTpons H3MecHEe-
OHCAHHSA sample2.doc |pacnucanus HHAA
H ynpasie- BEIMTOITHEHHA cneumpu-
Hue cBop- pabGoT Kamit
KOH H1
TecTHpO-
BaHHEM

TTocne Baecenus UDP tuna Command wian Command List menyox mo KHomke

OPUBCIACT K 3allyCKY ITPUIIOKCHUS.

B aumanore Activity Properties menkuure no kuorke Filter. B mosiBuBiiemcs quasore Diagram object UDP filter (puc.
4.10.4) otkirounte KitoueBbie cioBa "Uupopmanmonnas cucrema". ll{enkunure mo OK. B pesynbrare B auanore Activity
Properties He OynyT oTobpaskarsest UDP ¢ ximoueBbiMu ciioBamu "MHpopmanmonnas cucrema'.

Puc. 4.10.4. /luanoe Diagram object UDP filter

CTpENKaM.

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



BeiGepuTe onuuu oTyera:

Start from Activity: A2. COopka 1 TeCTUpOBaHUE KOMITBIOTEPOB
Number of Levels: 2

User Defined Properties: Pacxox anekrposneprun

Report Format: RPTwin.

8.llenkuute mo kHonke Report. B mosBuBmemcs quanore "Coxpanenue ¢aiina" menkaute no kaonke "CoxpaHuts'.

3amyckaercst reneparop oruetoB RPTwin u nosiBisiercst auanor New Report. Beioepure T otuera Columnar (puc.
4.10.5).

Puc. 4.10.6. Lllabnon omuema ¢ RPTwin
HaxaTue Ha KHOIIKY ITO3BOJISICT MPOCMOTPETh 0T4eT. OTpa3uM B OTYETE CYMMAapPHBIN PAacXOJI AIEKTPOIHEPTHH.

9. Bribepute B meHio Insert/Formula Field, 3aTem nepemecture Mapkep B cekiuio otdera Page Footer, 3aTem mienkHuTe
onuH pa3. [losiensiercst quanor Formula Editor (puc. 4.10.7).



Formula Edito

Puc. 4.10.7. Juanoz Formula Editor
B mone Formula BHecute Teket dpopmynst: Sum ({"Pacxop anekrposnepruun'})

3arem menkaute o OK. Oryer nokaspiBaercs B okHe npocMoTpa (puc. 4.10.8). B HiKHEi# 4acT cTpaHUIIbl PACHIONI0KEHO
CYMMHUpYIOLIIEE M0JIe - Pe3yJIbTAT BbluucieHus Gpopmysinl (Ha puc. 4.10.8 He BUAHO).

TINUM BPTwin

Puc. 4.10.8. Oxno npocmompa omuema ¢ RPTwin

JlaGoparopHas padora 8. Pacmemienne Moaeny. ClnusHue paclIeINIEHHON MOJENH C MCXOIHOM MOJENBIO.

1.Ilepeiinure Ha nuarpaMmy AO U IIEIKHUTE IPaBO KHONKOW MBIIIH 110 padote "Omepyska u noayuenue'. B
KOHTEKCTHOM MeHIo BbiOepute Split Model.

B nosiBuBmemcs auanore Split Option ycranoBute oo Enable Merge /Overwrite Option, BHECHTE UMsI HOBOH MOJEINH -
"Otrpy3ka u nosydenue" u menkaure no OK.

OOparuTe BHUMaHUE, 9TO Y paboThl ""Omepyska u nonyuenue' NosiBIIACH CTpEJKa BbI30Ba. BPwin co3nan Takxke HOBYIO
Mozens "OTrpy3ka 1 noiaydeHue'.

2.BHecure cBOICTBA HOBOI MOJIENH:
Time Frame: AS-IS;

Purpose: JlokymeHTupoBath paboty "Omezpyska u nonyuenue'’;



Viewpoint: HayanbHuk otaena;

Definition: Monens co3naercs Juisi WJUIIOCTpAaLMK BO3MOXKHOCTEeH BPwin no pacuiensienuro u ciausHuio Mojenen
Scope: PaboTbl 0 NOJIy4EHNIO KOMIUICKTYIOLIUX U OTIIPaBKe TOTOBO MPOYKINH.

3.[lexoMII03upyHTE KOHTEKCTHYIO paboty Ha 3 pabotsr (Tabm. 4.11.1).

Tabnuya 4.11.1. [Jlekomnosuyus pabomer "Omepyska u nonyyenue"”

Activity Name Activity Definition

[Monmy4nts xomnnextyromue |Ousmuecku NOJIYYHTh KOMIUIEKTYIOIHE

H COenaTthb COUTBETC‘I'B}'IOIHHB 3alHCH

B HHPOPMALHOHHOH CHCTEME

Hocrasuts kommnekryionme |Jlocrasuts KOMILIEKTYIOmHE cOopiunkam

H TECTHPOBIIHKAM

Orrpysurs ToBap 1 Bo3epar  |OTrpysuTs TOBAp KJIHEHTaM H HEHCIIPaBHBIE
KOMIIOHEHTHI (BO3BpAT) MOCTABIIMKAM

CBspKUTE TPaHWYHBIE CTPEJIKH, KaK IMoKa3aHo Ha puc. 4.11.1.

Ipasuia ¥ Tpolegyphl

e

Coparmis.

Puc. 4.11.1. Buympennue cmpenku Ha oekomno3suyuu pabomor "Omepy3xa u noayyerue"
5. BHecure cnenyromuye BHYTpEHHHE U TPaHUYHBIC CTpenku (Tadu. 4.11.2).

Tabnuya 4.11.2. BuympenHtue u epanuunvie Cmpenku Ha 0ekomnosuyuu pabomet "Omepyska u noayuenue"”

Arrow Name Arrow Definition

Bo3spaT nocraBmiuKy HencnpasHbie KOMIOHEHTBI

KoMmoHeHTH! Buibepume Hazearnue u3 cnucka (cnosaps)

KOMIIOHEHTH! OT MOCTABIIHKA

TIpoBepeHHEbIC KOMIIOHEHTBI TIpoBepeHHbIEe ¥ MOATOTOBICHHEIE A1
nepefayun cOOpIMKaM U TECTHPOBLIMKAM
KOMITOHEHTHI

6. Tynnenupyiite rpannunsle ctpenku (Resolve Border Arrow). Pesysibrar BEIIOHEHNS YIIpa)KHEHNUS TOKa3aH Ha PHUC.
4.11.2.



By)ceaTeporan CHOTEME

Puc. 4.11.2. Pesynomam evinonuenus ynpasichenus 11

1.Ilepeiinure B Moaens "JlestenpHocTs komnanuu". Ha quarpamMme AO mienkHUTE IpaBOi KHONKOMN MBIIIU 110
pabote ""Omepyska u nonyyenue'.

B xoHTeKcTHOM MeHIO BEIOepuTe Merge Model. B mosBuBmemcs nuanore Merge Model ycranosute onmmto Cut/Paste
entire dictionaries u meaxkaute mo OK.

OOparute BHUMaHUe, 4TO Y paboThl ""Omepy3ka u noayuenue'’ vicuesina CTpeiika BbI30Ba U MOSBUIIACH HOBAs
JIEKOMIIO3ULIMSL.

[TosiBIITHCH HOBBIE CTPETIKHU C KBaApaTHRIMU ckoOKkamu. TyHHenmpy#iTe 3tu cTpenku (Resolve Border Arrow).

2.Ha muarpamme AO TyHHENMUPYHTE U CBSDKUTE CTPENKH COTIIacHO puc. 4.12.1.

MpasHna v NPOUEAYDEI
e S—
Mpogaxy [roocouant Pesynsiars
MEpKeTHHT kGopiad i
| 5] ¥ nE TecTHp
 Bakakl cOopIet .
O Copxaw
TRCTUPOBAHME ;
KOMNLITEPOR Hemcnpasisie :
- MOMNOHEHTBE Bosapar
KomnoneHTs: CoGpanneie nocTasuygy
3 KOMITBI0TEPS :
| MOTT S8R Orrpyaka n
¥ namu ?.‘_" “e rlpn.nm
- KomnoteHt 3 bl
Eyxrantepckan
cHETEME

Puc. 4.12.1. Pesynomam evinonueHus ynpasicnenus 1

JlabopaTopHas pa6ota 9. Coznanue mogenu TO-BE.

Monens TO-BE coznaercs Ha ocHOBe aHanu3a Mojenu AS-IS. AHann3 MoXXeT MpOBOANUTHCS Kak 10 (hOpMabHbIM
Ipu3HaKaM (OTCYTCTBHE BBIXOJIOB WJIH YIIPaBJIEHHH y paboT, OTCYTCTBHE OOpaTHBIX CBSI3€H U T. 11.), TaK U 10
He(opMasIbHEIM - Ha OCHOBE 3HAHUH IPEIMETHON 00IaCTH.

Jomyctum, B pe3ybTaTe aHanIn3a NIPUHIMACTCS PEIICHUE PEOPTaHN30BaTh (DYHKIMY MPOU3BOACTBA M TECTHPOBAHUS
KOMITBIOTEPOB M OCTaBUTH (QyHKIMOHATBHOCTH ""IIpodarcu u mapkemunz'' u "Omepyska u nonyuenue'’ noxa 6e3
U3MEHEHHUH.

[IpunsiTo pemenre copMUpoOBaThH OTAET AU3aiiHA, KOTOPBIHA J0JDKEH (POPMHUPOBATH KOH(PHUTYPALIUIO KOMITBIOTEPOB,
pa3pabaTbIBaTh KOPIIOPATHBHBIC CTAHAAPTHI, TOA0MPATH IPHUEMIIEMBIX IIOCTABIINKOB, pa3pabaThIBaTh HHCTPYKIIHH MO
cOopKe, IpoIeaypsl TECTUPOBAHUS M YCTPAHEHUS HETIONIAI0K IS BCETO IPOM3BOJCTBEHHOTO OT/eNA.



Pabora "Céoopxka u mecmuposanue komnviomepog' 10KHa ObITH peOpPraHU30BaHa u Ha3BaHa "[Ipousze0dcmeo
npoodykma". BynyTt co3nausl pabotsl "Pazpadomams xonguzypayuio", ""Ilnanuposams npouszeodcmeo’ n "Coopamep
npooykm"'.

PaccmoTpuM HOBBIE ponn epcoHana. [{u3aitHep 1omkeH pa3pabaThIBaTh CUCTEMY, CTAHAAPTH Ha IPOAYKITHIO,
JIOKYMEHTHPOBAaTh U MEPEAaBaTh CICUPUKAIMN B OTAET MapKeTHHTa U pogax. OH JODKEH ONpeAesaTh, KaKue
KOMIIOHCHTHI (amapaTHbIie ¥ IPOrPAMMHEBIC) JOJDKHBI 3aKYNAThCs sl COOPKH KOMITLIOTEPOB, 00CCIICUNBATh
JIOKYMEHTAILUCH U YIPABIATh MPOICIypaMu COOPKH, TECTUPOBAHUS U YCTPAHCHUS HETIONAI0K.

OyHkIun qucterdepa B padore "Cobopka u mecmuposarue Komnoiomepog"” NOIHKHBI OBITh 3aMEHEHBI Ha (OyHKIIHN
[UIAHUPOBILIHKA.

[TmarnpoBmyK nomkeH 00padaThIBaTh 3aKa3bl KIMEHTOB U TEHEPUPOBATh 3aKa3bl Ha COOPKY, MTOyYUTh KOMMEpPUIECKUN
MIPOTHO3 U3 OTJIe)Ia MapKeTHHra 1 (hOPMUPOBATH TPEOOBAHMSI HA 3aKYNKY KOMIIOHEHTOB U COOMPATh MH(POPMAIHIO OT
[IOCTABILUKOB.

JlucrieTyep HOIDKEH COCTAaBIATH PACIIMCAHKE IPOU3BOJCTBA HA OCHOBAHHMH 3aKa30B Ha COOPKY, IOyYCHHBIX B pe3yJIbTaTe
pabots1 "lInanuposams npouz600cmeo ", NOTy9IaTh KON 3aKa30B KIIMEHTOB M OTBEYATH 32 YIIAKOBKY W KOMIUIEKTAIIHIO
3aKa3aHHBIX" KOMIBIOTEPOB, IIEPEJaBaEMbIX B padoTy "Omepy3ka u noayuenue”.

JlabopaTopnas padora 10. Co3nanue quarpammer DED.

[pu odopmieHUH 3aKa3a Ba)KHO MPOBEPHUTh, CYIIECTBYET JIM TAKOW KIIMEHT B 0a3e JaHHBIX U, €CJIM HE CYIECTBYET, BHECTH
ero B 0a3y JaHHBIX U 3aTeM 0(opMUTH 3aka3. OdopMileHIe 3aKa3a HAaUWHACTCS CO 3BOHKA KIIMEeHTa. B mporecce
odopmiieHHs 3aKa3a 0a3a JaHHBIX KIIMEHTOB MOXKET POCMATPHBATHCS U PEJAKTUPOBATHCS. 3aKa3 OJDKEH BKIIFOYATh Kak
HH(POPMAIUIO O KITUCHTE, TaK U HHGOPMAIIHIO O 3aKa3aHHKIX MpoaykTax. OdopMiieHHe 3aKa3a MoIpa3yMeBacT YTCHUE U
3anuch HHGOPMAIIMU O IPOYUX 3aKa3ax.

B mpornecce nekommosumun cornacHo npasuinaM DFD Heo6xoanmo mpeodpa3oBaTh rpaHUYHBIE CTPEKH BO BHYTPEHHNE,
HAYMHAIOIINECS U 3aKaHYHMBAIOIIHECS Ha BHEIIHUX CCBHUIKAX.

Jexommosupyiite padoty "Ogopmnenue 3akazo6" Ha nuarpamme A2,

B mnanore Activity Box Count Bei6epute konuuectBo padbot 2 n Hotarmto DFD (puc. 4.15.1).

Puc. 4.15.1. Boibop nomayuu DFD ¢ ouanoze Activity Box Count
3.1lenkuure nmo OK u BHecute B HOBYI0 auarpammy DFD A22 umena pabot:
IIpoBepka 1 BHECEHHUE KIIUEHTA;

Brecenue 3aka3a.

4 Mcnonp3ys KHONKY] Ha manuTpe HHCTPYMEHTOB, BHECUTE XPaHUIHIIA

JaHHBIX



CHnmcoK KJIMEHTOB;

CHHcoK NMpoyKTOB;

Crucoxk 3aka3oB.

Y nanute rpaHUYHbBIE CTPENKH ¢ auarpamMmsl DFD A22.

Hcnonb3yst KHOLIKY

Ha MaJIUTPE HHCTPYMEHTOB, BHECUTE BHELIHIOK CCHUIKY:
3BOHKHU KJIIMEHTOB.

Co3pgaiiTe BHyTpEHHHE CCBUIKH COTIACHO puc. 4.15.2. [Ipy nMeHOBaHUU CTPENIOK UCHOIb3YHTE CIOBAPD.

1] cnmeox P Pl Crivcok nponyxos H ChCOK 33KE308.

| o knmesTax | Ciatnaprs!
4 : g
MpoBepKa W
BHECEHME ‘odpops 3 : £
KNMeHTa T aKa © 2 B
BHECEHWE |- - omewos
3aKasE: e e

Puc. 4.15.2. Jluacpamma A22

8.00paTtute BHUMaHHE, uTO cTpenku "Hugopmayus o knuenmax'' u ""3akazel knuenmog' nByHanpasieHHbIe. /s TOrO
4TOOBI ClIeNaTh CTPEJIKY JBYHAIPaBICHHON, EIKHUTE MPAaBOH KHOIKOH 110 CTPEJIKE, BEIOEPUTE B KOHTEKCTHOM MEHIO
nyHKT Style 1 Bo Bkiaake Style BeiOepute onmuro Bidirectional.

9.Ha poxuTtenbckoii nuarpamme A2 tynnenupyite (Change to Tunnel) cTpenky, HoaXoAsIIME U UCXOASAIINE U3
pabotel "Ogopmnenue 3axazos” (puc. 4.15.3).

Crannapinl Ha
NPOAYKLMIO

Mpasuna H
npoueaypbl

3anerm Jakaint
ua 1aKa3 OthopMneH4e

Apsihdic . Kuentos

F

¥ Byxranvepcias
CHCTEM3

Puc. 4.15.3. Paboma "Ogpopmnenue 3axkazo8" na ouacpamme A2

Ha6ODaTODHa$[ pa60Ta 11. OTO6Da>KeHI/Ie MOZCIN NAHHBIX B HHCTPYMCHTAJIBHBIX CPCACTBAX IMPOCKTUPOBAHUA.

OTto0paxenune moaean 1aHubIXx B ERwin

2.1.1. ®du3nyeckas M JIOTHIECKAst MOJEJIb JAHHBIX



CA ERwin Data Modeler (naniee ERwin) - CASE-cpencTBo Juist IPOEKTHPOBAHUS M JOKYMEHTUPOBaHUs 0a3 JaHHBIX,
KOTOPOE I03BOJISIET CO3/1aBaTh, IOKYMEHTHPOBATh ¥ CONPOBOXKAATH 0a3bl JaHHBIX, XPAHWIHIIA U BUTPUHbI JaHHBIX.

PaGota ¢ mporpaMMoif HauWHAETCS C CO3AAHNS HOBOM MOJIEINH, I KOTOPOil HyKHO yka3aTh Tul 1 1eneByo CYB/] (puc.1).

Create Model - Select Template

MNew Model Type

oK

Logical " Physcal + Logigal/Physical —
Cancel ‘

Create Usng Template: =

Blank Logeal/Fhwsical Modsl

Browse Fde System..

Crestes & new model with both logical and physical levels (ERwan classic] and
default settngs.

Taget Dstabase
Databaze i DB2 T] Yersion:

Pucynox 1.Co3manue HOBOI MoIenn

ERwin no3BossieT co31aBarth JIOTHYECKY10, PU3MIECKYI0 MOJIEIH U MO/JIEIb, COBMELIAIOLIYIO JIOTHYECKUH U pU3nIecKuit
YPOBHH.

Jlorn4yeckuii ypoBeHb - 3TO aOCTPaKTHBIH B3IJIA HA JaHHBIC, HA HEM JTaHHBIC MTPEICTABIAIOTCS TaK, KaK BHITISAAAT B
peabHOM MUpE, U MOTYT Ha3bIBaThCsl TaK, KAK OHU HA3bIBAIOTCS B peajbHOM Mupe (Hanpumep "TlocTossHHBIN KineHT",
"Otnen" wmu "3akaz").

OOBEeKTHI MOJEIH, TPEACTABIIEMbBIE Ha JIOTHIECKOM YPOBHE, HA3BIBAIOTCS CYIIHOCTSAMH U aTpudyTamu. Jlormueckas
MOJIEJb IaHHBIX SIBJISIETCS] YHUBEPCAILHOM M HUKAK HE CBs3aHa ¢ KOHKpeTHoU peanuzauueit CYB/I.

®u3nyecKkuii ypoBeHsb 3aBUCHT 0T KoHKpeTHOH CYB/I. B dmsmueckoil Moaenu coaepkuTcst HHPOopManusi 0 BceX 00bEKTax
B/I. ®usndeckas MOAETH 3aBUCHUT OT KOHKpeTHOH peanm3anny CYBJl. OnHol U TOH ke JTOrHIecKoif MOAETH MOTYT
COOTBETCTBOBATh HECKOJIBKO PA3HBIX (PU3UUCCKUX MOJICIICH.

Ha noruaeckom yposae ERwin mognepxxusaer ase vHoranuu (IE u IDEF1X), na ¢pusmueckom - tpu (IE, IDEF1X u DM).
Haiee Oynet paccmatpuBaThest padbora ¢ ERwin B Hotarmm IDEF1X.

[epekmovyeHne MEXTy JIOTHYCCKOW U (PU3HMUCCKON MOJICIISIMU TAHHBIX OCYIICCTBISCTCS Yepe3 CIUCOK BEIOOpa Ha
CTaHapTHOW MaHenn (puc.2).

Logical :]

] Physical

Pucynoxk 2.IlepexmoueHne MeXIy YPOBHIMHU

Ipumeyanue. B co3nanHOI MOJENN ¢ HACTPOHKAMU 110 YMOJIYaHHIO HEKOPPEKTHO OTOOPAKAIOTCSI PYCCKHE CHMBOJIBI.
YT0oOBI YCTPaHHUTH 3TOT HENOCTATOK, HEOOXOANMO MOJAKOPPEKTHPOBATH HCHOJIB3yeMbIe B MOAENH IPUQTHL. 1t 3TOrO
Heobxomumo 3aiitu B MeHto Format -> Default Fonts & Colors, mociienoBarensHO TPOUTHCH TIO BCEM BKIIAJIKaM, B KAUECTBE
mpudra BEIOpaB Mo6oii mpudT, Ha3BaHue koToporo 3akanyuBaercs Ha CYR (wanpumep, Arial CYR), u BoicTaBUB
nepexitouatens Apply To B 3Hauenue All Objects.

JlabopaTopHas padoTa 12. Co3aHue JOrMIeCKON MOICTH JTAHHBIX.

Jlorndeckuil ypoBeHb MOJEIH TaHHBIX

I[J'Iﬂ CO3JaHus Ha JIOTUYCCKOM YpPOBHE CyIIIHOCTeﬁ H CBS3eH MCKAY HUMU MIpCIHA3HAYCHA TaHCIIb Toolbox:



L R T S

Pucynox 3.ITanens Toolbox

Buna
Ha3znauenne kHONKH

KHONKH

E Co3znanne HOBOW CYITHOCTH. J{JIs1 3TOT0 HyKHO IIEIKHYTH IO KHOTIKE 1
3aTeMII0 CBOOOHOMY MECTY Ha MOAEIN

ﬁ:_} Co3nanne kateropud. [y yCTaHOBKH KaTerOprHaIbHON CBSI3H HYKHO

- LIEJKHYTH 110 KHOIIKE, JIaJiee - 110 CYLIHOCTH-POIUTEINIO, U 3aTEM - 0
CYIIHOCTH-TIOTOMKY.

L‘ Coznanne uneHTHUIUPYomei cBa3u. i1 CBSI3BIBaHMS IBYX CYIIHOCTEH
HYXHO LIETKHYTb IO KHOIIKE, JaJIee - [0 CYIIHOCTH-POIUTEIIO, 3aTEM - 110
CYIIHOCTH-TIOTOMKY.

1__‘ Co3znanne cBsi3 "MHOTHE KO MHOTHM"

H
- Co3znanne HeHWACHTUHUITHPYIONIEH CBAZH

ITocne co3aanus CYIIHOCTH i HY»KHO 3a1aTh aTpUOyThL. J{JIs 3TOr0 HY>KHO ABAXKABI MICIKHYThH MO HEH WM B KOHTEKCTHOM
MEHIO BBIOpaTh MyHKT Attributes (puc.4).

Attributes
Eh“t_l.l: 135“-;,3:3 L fet)
Athibute EH:' General | Datat_l,lpal Dthiti\:\ni Hnla| ; 1 “j
‘@ Fog sacasa Ciomain
Nara ochopraneda Sort-

1 &Ta BRINOHEHMS (+ plphabeticaly  © Hierachizaly

? cunknowny
@ Blb

o stcime
HH Murnber
hg? Shing

lcon:” E}Defaultﬂaletimelcun j _j

Mew Fiename... Delete [ Primap ey [ Logical Qrly

Bleset... 0k, I Cancel |

Pucynoxk 4.0xHO aTprOyTOB BEIOpAaHHOW CYITHOCTH

B nosiBuBImIeMcst OKHE MOXKHO ITPOCMOTPETH U OTPEAAKTHPOBATh HHPOPMALIUIO O CO3IaHHBIX aTpUOyTax, CO3aTh HOBBIC.
3neck ke 3aJaeTcs IepBUYHBIN Kitrod. sl co3aHus HOBOTo aTpuOyTa ciefyeT HaxaTh KHOIKY New. B mosBuBmemMcs okHe
MOXHO BEIOpaTh THIl arprdyta (BLOB, nata/Bpems, umcio, cTpoka), 3anath uMs atpulyTa (Attribute Name) u uMs crondua
(Column Name), KOTOpBIH OyeT COOTBETCTBOBATH aTpHOYTY Ha (PM3MUECKOM ypOBHE (pHC.S).



New Attribute @

- Domain
Sort
* Alphabetically

?
& Blob

) D atetime
H#H Murmber

Ape Sitring

Attribute Mame: ™

LColurmn M ame:*

" Hierarchically Cancel |

I_urﬂmc-wn_
[ Logical Only*

Pucynoxk 5.0xHO co3nanus arpudyTa

ITocne co3manus CYIIHOCTEH CO3AAI0TCS CBSI3M MEXAYy HUMU. [Ipu co3manny HACHTUGUIUPYIONIEH CBA3N aTpHOYTEHI,
COCTABJIAIONIUE IEPBUYHBIN KITFOY CYIIHOCTU-POIUTENSI, MUTPUPYIOT B COCTAB MEPBUYHOTO KIIFOYA CYIIHOCTU-IIOTOMKA, ITPH
CO3/IaHUH HEUICHTU(PUIUPYIOIICH CBSI3U - IIPOCTO B COCTAB aTPHOYTOB CYIHOCTH-IIOTOMKA. 3aJIaTh CBOWCTBA CBSI3H HJIH
MTOMEHSATH €€ THIT MOXXHO JIBaKIBI IIETIKHYB MO Hell nin BEIOpaB B KOHTEKCTHOM MEHIO YHKT Relationship Properties (puc.
6). 3neck Bo BKiIanke General MOXHO 3a71aTh UMsI CBSI3H (B HANPABJICHUH POUTENb-ITIOTOMOK M IIOTOMOK-POJTUTEB),
MOIIHOCTh CBSI3H (HOJb, OJJUH WiH Ooublie; oauH u 6osbie (P); Hoib wim oauH (Z); TO9HO (KOHKPETHOE YUCIIO) ),
MMOMEHSATH TUT CBs3U. Bo Bkiagke RI Action MOXKHO 3a1aTh OTPAHUYCHUS IIEJTOCTHOCTH.

ITpumep norudeckoit Moeny 0a3bl TaHHBIX TIPHUBENIEH Ha puc. 7.

Relationships

Belationship:

Werb Phrase

General | Definition | Rolename

Farent-to-Chald:

=i

i&aﬂaa R/ Crpoka sakaza

Hew. .. | Delete |

Fil &ctions | UDP |

Child-to-Parent:

(3 Fal

—

Relationship Cardinality
Summary: One-to-Zero-One-or-bore
i Cardinality
& Zero. One or More
" Orne or More [P]
" Zero or One [Z)
E mactly:

[ Logical Only

Relationship Typs
- MNulls
= |dentifying

" Mon-ldentifying £= il

e

Cancel I

3akas

Kop zakaza

,U,EITE EEIMONHEHKWA

Nata odopmnenua | BKIHOYAET ol e npoay

Pucynox 6.0OkHO CBOWCTB CBSI3U

Crpoka 3akasa

MNpopykT
Kog npoaykra |

p
Kog cTpoku
Kog zakaza (FK)
kta (FK)

Konuwuvecteo

EXOAMT B/
eknovaer | Hazeanume

XOAUT B
. WETE

Pucynok 7.Ilpumep norudeckoii cxemsl BJ]

Jlaboparopuas padota 13. Coznanne GuU3NIECKON MOAEITH TaHHBIX.



[Ipu nepekiroYeHn ¢ JIOTHYeCKOro ypoBHs Ha (u3nueckuil aBToMaTHdecku OyaeT co3aana usndeckas cxema 0asbl
JaHHBIX (puc.f)

Sakaz Crpoka 3akasa

Kop zakaza

MNpopykT
Kop npofykra

-
Kog cTpoku
Kog zakaza (FK)
Nata odopmnenua | BKIHOYAET ol e npoaykra (FK)
Jata BrinonHexua | BX0AWT B

EXOAMT B/
eknovaer | Hazeanume

WETE

Konuwuvecteo

Pucynok 8.ABToMaTnyecku co3ianHas puzndeckas cxema bJ]

Ee MO>XHO OTIOTHUTE, OTPEAAKTHPOBATH MM M3MEHUTH. [IpUHIMITE paboThl ¢ HU3MIECKOH CXEMOH aHaIOTHYHEbI
NPUHOMIAM pabOoThI C IOTHYECKOW CXEMOH.

ITo roroBoit Gpu3muecKol cxeme MOKHO CT€HepHUpOBaTh CKPUITHI i BeIOpanHoi CYB/I. Jlist sToro nmpeaHa3HavyeH MyHKT
mento Tools -> Forward Engineering/Schema Generation (puc.9).

DB2/UDB Schema Generation : <Main Subject Area>

Option Set: | Default Schema Generation Li New... | Rename.. I Delete |
Options I Summary I Comment I
DB2/UDEB 8.1/8.2 Schema Generation Table
Schema [WICREATE TABLE
Materialized Query Table [JDROP TABLE
B Fis BiRC
Cobamr [ Physical Starage
Index [ Pre-Script
Referential Integrity [JPostScript
Tngger Create Procedure
Other Options [JDrop Procedurs
[WICREATE ALIAS
[CJDROP ALIAS
[ Overnide Owner
Table Fiter: 3/3
Filter... ‘ Preview... ‘ Print ‘ Hepart... I Generate. ., ‘ | 0K I Cancel l

Pucynok 9.0kno renepauuu SQL-ckpuntoB s uenesod CYBJ

31ech MOXKHO yKa3aTh, KakKhe MIMEHHO CKPHIITHI CIIEyeT FeHePHPOBATh, IPEIBAPUTEIBEHO MPOCMOTPETh UX H
HETOCPEACTBEHHO CreHepupoBaTh (mpu 3ToM ERwin mpownssener noakmodenue k neneBoit CYBJl u B aBToMaTHYECKOM
peKHMe BBITOJHHUT Bce SQL-cKpHITh).

.Ha6ODaTODHaH pa60Ta 14. Pa3pa60TKa JHarpaMMEBl BAPMAHTOB MCIOJIB30BAHUS M PEIAKTUPOBAHUE CBOMCTB €€ DJICMEHTOB.

OcobeHHocTH pa3pabOTKU IUarpaMM BapHaHTOB MCTONL30BaHus B cpene IBM Rational Rose 2003

Pabota Hag mogaensto B cpene /BM Rational Rose HaunHaeTcs ¢ o0miero anaan3a mpooJeMbl U IOCTPOCHUS Oudepammol
8APUAHMO8 UCNONb308AHUA, KOTOPAS OTpaxaeT GYHKIHMOHAIEHOE Ha3HAUCHHE IPOCKTHPYEMOM TPOTPAMMHON CHCTEMBI.
Jls BHOBB €03/1aBa€MOT0 IIPOEKTa MOXKHO BOCIOJIB30BATHCS MACTEPOM THUIIOBBIX MPOEKTOB, €CJIM OH YCTAHOBIICH B TaHHON
KOH(HUTyparmu. MacTep THITOBBIX MIPOEKTOB AOCTyNeH U3 merio File>New (@atin>HoBrIit) nim nipu nepBoHaYaTEHON
3arpyske nporpammsl /BM Rational Rose 2003. B ciryuae pa3paOoTKu MpoeKTa, Uit KOTOPOTO He N3BECTHA WIIM HE BHIOpaHa
TEXHOJIOTHS €r0 peaM3alli, CIeayeT OTKa3aThCsl OT MacTepa, B Pe3yJIbTaTe Yero MosiBUTCS pabouuil unmepgetic
npoepammul IBM Rational Rose 2003 ¢ 9ucThIM OKHOM aKTHBHOU Juaspammul K1acco8 U MMEHeM TpoekTa untitled mo
YMOJTYaHHIO.

B kauectBe npoekTa nanee OyJeT paccMaTpUBaTHCS MOJAEIB CHCTEMBI YIIpaBiIeHHsS OaHKOMaToM. JJOCTOMHCTBOM 3TOTO
MIPOEKTa ABISIETCS TO, YTO OH HE TPEOYyEeT CIIEIUaNbHOTO OIMCAHUS npeomMemuol 06aacmu, TOCKONbKY MPEANnoaract
WHTYUTHBHOE 3HAKOMCTBO YHTATEJICH C OCOOCHHOCTAMHU (QYHKINOHHUpOBaHMA OaHnkoMmaTa. I1pu a3Tom pa3pabaTeiBaeMast
MOJIEIb CHCTEMBI yNIPABICHUSI OAHKOMATOM HCIIOJIb3YETCsI B KAUECTBE CKBO3HOTO NIPUMEPA, B paMKaX KOTOPOTO
WLTIOCTPUPYIOTCSI 0COOCHHOCTH pa3pabOTKH pa3IMuHbIX auarpamm s3bika UML B cpene /BM Rational Rose 2003. s
N3MEHEHHS] IMEHH NPOEKTa, MPETI0KEHHOTO IPOrPaMMOi TI0 YMOTYaHHIO, CJIELyeT COXPaHUTh MOJIENb BO BHEITHEM (aiiie
Ha JAMCcKe, HarpuMep, o nmeHem ATMmodel.mdl.



B sTtom CJ1ydac UBMCHUTCA UM B CTPOKE 3aroJIOBKa U UM MPOCKTA B UCPAPXHUICCKOM MNPEACTABICHUN MOICIU B 6pay3€pe
IMPOCKTa.

Kax u npyrue nporpammsl, /BM Rational Rose mo3BossieT HacTpauBaTh riI00aIbHbBIE TTApaMETPHI CPEJIbl, TAKKE KaK BEIOOD
mpu@TOB M LBETA JUISL NPEACTABICHUS Pa3IMYHBIX dJIeMEHTOB Mojenu. Hactpoiika mpudros, 1iBeTa JMHUHA U rpaduecKuX
9JIEMEHTOB MPOU3BOAMTCS Yepe3 onepaiuio riaaBHoro menio: Tools>Options (MucTpymentsr>Ilapamerpsr). XapakrepHoi
0COOCHHOCTBIO CPEBI SIBJISETCS BO3MOKHOCTE PaOOThI C CUMBOJIAMH KUPWILTHIBI. OHAKO CIIE/TYET 3aMETHTh, YTO PU
crenn(UKaIuy 3JI€MEHTOB MO C MOCIEAYIONIeH TeHepanueil TeKCTa MPOrpaMMHOTO KOJa CIIeIyeT 3aliChIBaTh IMEHA U
CBOMCTBA KJIACCOB, accoyuayuii, aTpuOyTOB, OTIepalliii © KOMIIOHEHTOB CHMBOJIAMH TOTO SI3bIKA, KOTOPBIA OACPKUBACTCS
COOTBETCTBYIOIINM SI36IKOM IPOrPaMMHPOBAHMUS.

st pa3paboTKu duaspammul 8apuanmos ucnoav3oéanus Moaenu B cpeae /BM Rational Rose 2003 Heobxonumo
aKTHBU3MPOBATH COOTBETCTBYIOIIYIO IUArPAMMY B OKHE IHArpaMMbl. ITO MOXKHO CIENIaTh CACAYIOLIUMH CIIOCOOAMHM:

° PacKpbITh NPE/ICTABICHUE apuanmos ucnonvszosanus Use Case View B Opay3epe NpoeKTa U JBaXkAbl MIEIKHYTh
Ha ntukrorpamme Main (I'naBHas);

° ¢ IoMolIbI0 onepanuu raaBHoro MeHo Browse>Use Case Diagram (bpaysep>/luarpaMmma BapHaHTOB
UCTIONb30BaHUS).

[Ipu 3TOM MOSIBISIETCSI HOBOE OKHO C YUCTBIM PabouuM JUCTNOM OUAZPAMMbL BAPUAHTNOE UCHONb306AHUS T

CHCIHANBHAS HAHELb UHCMPYMEHMO08, COACPIKaIlas KHOMKH ¢ H300paeHUEM rpaduuecKuX SJIEMEHTOB, HEOOXOMMBIX JIJIs
Pa3paboTKu duacpammel 8apuUaHmos ucnoabsosanus. HasnaueHne oTneNbHBIX KHOTIOK JaHHOW ITaHEeJIM MOKHO y3HATh
TaKKe M3 BCIUIBIBAIOIINX TT0/ICKA30K, KOTOPbIE MOSBISIOTCS, €CIH MOABECTH U 33JIepiKaTh HA HEKOTOPOE

BpeMsI yKazame/ib MBIIIY HAJl TOW WM HHOHM KHOMKOM (Tabdm. 3.1).

Tabmuma 3.1. Ha3zHaueHne KHOMOK CIEIMAIbHOM MaHeIn HHCTPYMEHTOB JIJISl IUarpaMMbl BApUAHTOB MCITOJIb30BAHHUS

I'papuueckoe BenubiBaromas
Ha3nauyeHne KHONKHU
u300paxenune NMOACKAa3Ka
[ Selection Tool [IpeBpamaer nzoopakeHne Kypcopa B (POpMy CTPEIKH VIS
MOCTICTYFOIIETO BBIICICHUS 3JICMEHTOB Ha TUarpaMMe
AR Text Box JlobGaBnsieT Ha AUarpaMMy TEKCTOBYIO 00JIaCTh
= Note JobaBisieT Ha TUarpaMMmy IpUMCUYaHKE
- Anchor Note to Item Jlo6aBnseT Ha TUarpaMMy CBSI3b IPAMEYAHHUS C COOTBETCTBYIOIINM
d rpaU9IecKuM 3JIEMEHTOM JUATPAMMEI
= Package JlobaBnsieT Ha duaspammy naxem
o Use Case JlobGaBnseT Ha AUarpaMMy BapuaHT UCITOJIb30BAHUS
) Actor JobasisieT Ha quarpaMMy akTepa
r Unidirectional Association J[o0aBisieT Ha AUarpaMMmy HaNpaBICHHYIO aCCOYUayuio
A Dependency or Instantiates J1o0aBiseT Ha AUarpaMMy OTHOIICHHE 3aBHCUMOCTH
4 Generalization JlobGaBnsieT Ha JUarpaMmy OTHOIICHHE 0000IeHUs

Ha criernansHOM aHE M HHCTPYMEHTOB 110 YMOIYAaHUIO MPUCYTCTBYET TOJIBKO YaCTh KHOIMOK ¢ MUKTOIPaMMaMHU
3JIEMEHTOB, KOTOPBIEC MOTYT OBITh HCIOJB30BAHKI JUIS IOCTPOCHUS AUarpaMMbl. J{00aBUTh KHOIIKH C IIUKTOTPaMMaMHU
JIpYTUX TpaUIecKuX dIEMEHTOB, HAIPUMED, TAKUX Kak OusHec-sapuanm ucnoavszosanus (business use case), busznec-
axmep (business actor), corpyanuk (business worker), Wiy yaaIuTh HEHYKHbIE KHOITKA MOKHO C MTOMOIIBIO0 HACTPONKH
CHeLUaIbHOW MaHed HHCTPYMEHTOB.



OTKpPBITh 0UA102060€ OKHO HACTPOHKH CIIELUAJIbHBIX [TaHeJIeH MHCTPYMEHTOB /I AuarpaMum B cpene /BM Rational Rose
2003 MOXHO ¢ IOMOILBIO onepayuu TaaBHoro menio: Tools>Options (Muctpymentsr>IlapameTpsl), packpbiB

Bkiaaky Toolbars (ITaHenn HHCTPYMEHTOB) U Ha)kaB COOTBETCTBYIOIYIO KHONKY (Hanpumep, Use Case diagram ) B
rpymre omuii Customize Toolbars (Hactpoiika maneneit HHCTpyMEHTOB). DTO OKHO HACTPOWKH TaK)Ke MOXKHO OTKPBITH C
MTOMOIIBIO onepayuu KOHTEKCTHOTO MerHio Customize (Hactpoiika) npu mo3sHIIMOHUPOBAHUH Kypcopa Ha CHeIHATbHON

MaHeI HHCTPYMEHTOB (puc. 3.1).

HacTpoiika naHen MHC

MreWwHess KHONEL;

£2 Creates a Business Use Ease;l
22 Creates a business uze case
& Creates a business actor

@ Creates a Buziness Goal

T Creates a Business Analysiz b
3 Creates a Business System
@ Creates a Business Warker

HofaguTe -

4- Hnanime

S
[t

lMaHenk HHCTpYrEHTOE:

2%

Jakpemb

7 Creates a connection betweeﬂ
=] Creates a package
> Creates a Use Caze
£ Creates an Actar
I_) Creates a unidirectional assor
Aa .
0 Creates a dependency or a ir
_ Creates a generalization

Copoc

Cnpaeka

2 Creates a Business Entity - BHMz

< ) -

| »

i1

Puc. 3.1. /InanoroBoe OKHO HaCTPOMKH CIELUAIbHON TAHEIN HHCTPYMEHTOB JUIsl IMarpaMMbl BApUAHTOB HUCIIOJIb30BaHUS

HHH ,Z[O6aBHeHI/IH HeO6XO,I[I/IMBIX KHOIIOK Ha ITaHCJIb CICAYET BBIACIUTH UX B JIEBOM OKHE CO CIIMCKOM ITUKTOIPaMM
FpaCI)I/I‘{CCKI/IX 3JIEMEHTOB, ITOCJIC Y€TO HAXKATh KHOIIKY IlOﬁaBI/ITI) B IICHTPC AUAJIOTOBOTO OKHA. I[HH yAaaJ€Hus HEHYXHBIX
KHOTIOK C MAHCIIU MHCTPYMCHTOB CJICAYCT BBIACIINTD X B IIPABOM OKHE CO CITMCKOM ITMKTOTI'paMM FpaCI)I/I‘{CCKI/IX OJICMCHTOB,
TOCJIC Y€TO HAXKATh KHOIIKY Yaaaurth B HECHTPEC AUAJTOTOBOTO OKHA. I[J'IH BOCCTAaHOBJICHUSA Ha6opa MUKTOr'paMM 110
YMOJIYaHUIO MOJKHO HaXXaThb KHOIIKY CﬁpOC. Ilocie HaCTpOfIKPI CHGHHaJ’ILHOﬁ MaHCJIN UHCTPYMCHTOB COOTBCTCTBYIOILICEC
OKHO CJICAYET 3aKPBITh HAXKATUEM Ha KHOIIKY 33KpLITb.

I[O6aBJ'IeHI/Ie aKTEepa Ha AuarpaMmMy BapHUaHTOB HUCIIOJb30BaHUA U PCAAKTUPOBAHUC €TI0 CBOICTB

Jnist noOaBIIeHUs aKTepa Ha JUarpaMMy 6apuaHma UcnoIb3068akusi Hy)KHO C IOMOIIIBIO JIEBOM KHOTIKH MBIIIH HAKATh
KHOITKY ¢ M300pa)KeHUEeM MMMKTOIPaMMBbI aKTepa Ha CIeIHaIbHON TaHed HHCTPYMEHTOB, OTIIYCTHUTh JICBYIO KHOTIKY MBIIIN
U LIETKHYTh JIEBOW KHOMKOMN MBIIIH Ha CBOOOJHOM MecTe pabouero JjucTa auarpammbl. Ha auarpamme nosiButcst
n300pakeHNEe aKTepa ¢ MapKepaMH U3MEHCHHS €T0 TEOMETPUICCKUX Pa3MEPOB U MPEATI0KCHHBIM MPOrPaMMO UMEHEM TI0
ymomuauuio NewClass. [l pazpabateiBacMoit Moien 6aHKOMaTa IPeAI0KESHHOE MPOTPaMMOil UMs aKTepa CIeIyeT
m3MmeHnTh Ha Kimment bankomara (puc. 3.2).

& Rational Rose - ATMmaodel.mdl - [Use Case Diagram: Lise Case =10 x|
[y File Edit View Format Browse Report Cuery Took  Add Window Halp =18] x|
D@ & 2D & w0 Feaanm
P ATMmodd k =
% 3 Usa Case View A
#1-[3 Logical View o
1 [ Componars View X
B Diaployment View - MEPKED B HIMEHSHARA
138 Model Propesties ] _ TEOMETPHUBCKIX DE3MEDOB
= -/(__,.—’// ANEMEHTE MOLEN
2 . — /
r ' y
\ /
] //
2 S/
o . NS
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Bawkomata
K3
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For Help, pross F1 Defoull Language: Anabiis I T4

Puc. 3.2. /IlnarpaMma BapHaHTOB HCIOJIB30BAaHUS ITOCIIE T0OaBICHUS Ha HEe akTepa

UT0OBI HI3MEHUTH PACIIONIOKEHHIE N300paKEHHS TPaPUIECKOTO HIEMEHTa MOJEIH, CIEAYeT MEITIKOM JIEBOI KHOTIKH MBITIN
BBIJICJIUTH €T0 B pabodel 00IacTH JUarpaMMBl, 1, He OTITyCKasl JIEBOH KHOIIKH, IIEPEMECTHTD B HY)KHOE Mecmo AAATPaMMBEI.
[Ipu 3TOM BBIAETICHHBIN HJIEMEHT BU3yaJbHO OTINYACTCS OT OCTAJIBHBIX HATMIHEM MapKEPOB H3MEHEHHS €ro



reOMETPHYECKUX Pa3MepOB B (JopMe HEOOIBIINX YEPHBIX KBAIPaTOB. boliee TOUHOE mepeMelieH e 2IEMEHTa MOXKHO
OCYIIIECTBUTH C TIOMOIIBIO CTPEIOK: < T , =, i Ha KJIaBHATYpE.

UYroObl M3MEHUTH TpaPUUECKUC pa3MEPbl H300PAKEHUS HIIEMEHTA MOJICITH, IIPEIKJIC BCETO, CICAYET MICTIKOM JICBOW KHOTIKH
MBIIITH BBIICIHUTE €ro B paboueii o0acTu quarpaMmel. Jlanee HEOOXOMMO OABECTH YKA3amelb MBIIIN K HY)KHOMY
MapKepy T€OMETPHUUECKUX Pa3MEpOB AIIEMEHTA W HAXKaTh JICBYIO KHOIIKY MBIIIH. B pe3ynprare 3THX JeHCTBUI MOSBUTCS
ITyHKTAPHBIA NpAMOY20abHUK, N300paXKarOIINi TPaHUIBl BRIOPaHHOTO T€OMETPHUIEecKoTo 31eMeHTa. Ilocie gero, He

OTHYCKaH JleBOﬁ KHOIIKH MBIIIIH, cne,uyeT AUAaroHaJabHO U3MECHUTH pa3M€pLI 3TOro pr{MoyFOHI)HI/IKa Hy)KHLIM 06pa30M (pI/IC.
3.3).

+ Rational Rose - ATMmodel.mdl - [Use Case Diagram: Lse Case Wiew Z e 1H =lofx|
[ Fle Edr vew Format Browse Report Query Took addng window Help R
DEE dRE & WO DREBED ¢ 4803
0 ATMmodel k =]
% [ Use Case Viswe e
#-[3 Logea View
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r
. |
*
&
Famnent
® Bamkouars
& =]
] ata]
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Puc. 3.3. /InarpaMma BapHaHTOB HCHOIB30BAHMUS IPH H3MEHEHHUH I'papHIECKUX Pa3MEpPOB aKTepa

WMs pa3MenieHHOro Ha JuarpaMMy 3JIEMEHTa pa3paboTYMK MOKET H3MEHHUTH JTHOO0 cpa3y Mociie J00aBICHUS IIEMCHTA Ha
JIUarpaMmy, JTHOO B X0JI¢ TIOCJICAYIOMIEeH paOOThl Hal MPOEKTOM. J{Jist TF000ro rpadudeckoro 3IeMeHTa MOICIH TI0 MISTUKY
MpaBOil KHOMKOM MBIIIN Ha BBIOPAHHOM 3JIEMEHTE BBI3BIBACTCSI KOHTEKCTHOE MeHIO TAHHOTO DIIEMEHTa, CPEIH Orepannit
KoToporo mmeetcst nyukm Open Specification (OTkprITs cienudukanmio). B atom cirydae mosBisercst

JOTIONTHUTENBHOE OUAI02080€ OKHO CO CIICIIUATLHBIMU BKIIAJIKAMH, B TIOJIS BBO/Ia KOTOPHIX MOXHO 3aHECTH BCIO
HHPOPMAIUIO TI0 JaHHOMY 31eMeHTy. [ no6aBneHHoro aktepa Kimment bankoMara okHO crienuhUKaIuy CBOCTB
BBIDJISITUT CIIEMYIOIM o0pa3oM (puc. 3.4).

2]
R elations I Cormponsnts I Mested I Filez I
General I [ etail I O perations I Attributes
Mame: IK.ﬂMen—rr E aHromaTa Farent: Use Case Wiews
Tepe: I Clasz= hat I
Stereatype: I.-'l‘q.ctor - I
— Export Control
= Public € Protected €0 Brivate € Implementation
Drocumentation:
—
Cancel I Apply I Browse = I Help I

Puc. 3.4. /InanoroBoe okHO cnenudukanuy cBoicTB akTepa Knment bankomara

Crenyet OTMETHUTD, YTO OTKPBITh OUAI02080€ OKHO CTICLIA(UKAIINY CBOWCTB J000T0 3JI€MEHTa MOJIEIT MOYKHO TaKKe
JIBOMHBIM IIEITYKOM JIEBOI KHOIIKOM MBIIIN Ha rpaduueckoM H300pakeHHH 3TOTO 3JIEMEHTa Ha TuarpaMMe. XoTs B
cpene IBM Rational Rose axmep siBnsieTcs KitaccoM, Uil HEro HEKOPPEKTHO Crelu(pHUIpoBaTh aTpHOYTHl U onepayuu,
MIOCKOJIBKY akmep SIBISIETCSI BHEIITHEH 110 OTHOLIEHHIO K pa3pabdaThIBaeMOM CHCTEME CYIIHOCTHIO.

Hnst aktepa Knnent bankomara MOKHO YTOUHUTH €ro Ha3HaueHue B MoJenu. C 3ToM Lenblo ClieyeT U3MEHUTh
ero cmepeomun M 0OABUTH TEKCT JOKyMeHTalMH. [lJ1s1 I3MEHEHUs cmepeomuna BO BIOKEHHOM CITHCKe Stereotype Hy>KHO



BEIOpaTh cTpoKy Business Actor ( 6usrec-axmep ). [y 100aBICHUS TEKCTa TOKYMEHTALIUU B

cexuio Documentation cienyer BBectH Teket: "Jl1060oe puznueckoe auL0, TOJIB3YONIEECcs yCiayraMu OankoMara" u
Haxatb KHONKy Apply (Ilpumenuts) nn OK. [Tocne n3mMeHeHus naHHbIX cBOMCTB akTepa Kinent bankomara okHO
crenn(UKaIu| CBOMCTB OyAeT BRITIAACTD CIEAYIOMHM 00pazoM (puc. 3.5).

BN Class Specification for ? | >l
Relations I Components I MNested I File=
General I D etail I Operations I AtktribLtes

I arne: IKnHen—rr E aHkormara Farent: Usze Case Wiew
Type: |Class -1
Stereatype: IEEusihE.-ss HAuckar - |
— Export Contral
= Public ¢ Protected € Private © |mplementation
D ocumentation:
MuoGoese PHUSHMHYECEOS NHUO,. MONESYOWESCH Yonyramid - I
SaHkoMMaTa
LI

Cancel I Al I Browszse vI Help I

Puc. 3.5. /InanoroBoe okHO crienn()UKAIINH CBOMCTB TIOCIIE U3MEHEHHUS CTEPEOTHIIA M JOOABIICHHS TEKCTa JOKYMEHTAITUHI
s aktepa Knmuent bankomara

I[O6aBJ'IeHI/Ie U pCAaKTUPOBAHUC BapUaHTa UCIIOJIb30BaAHUA

st [oGaBICHUS 6apuanma UCnoab308aHs Ha IUATPAMMY HYKHO ¢ IOMOIIIBIO JIEBOW KHOTIKH MBIIIN HAXATh KHOIKY C
N300paKEHUEM 8aAPUAHMA UCNONb308AHUsL HA CTICLUATIBHOM MaHEIU HHCTPYMEHTOB, OTITYCTHTH JICBYIO KHOTIKY MBIIIH U
IICTKHYTh JICBOW KHOIIKOW MBIIIK Ha CBOOOTHOM MecTe auarpamMmbl. Ha quarpamMMe mosiBUTCS U300paskeHUE 6apuaHma
UCNOIb308aHUA C MAPKEPAMH U3MCHEHUS €T0 TEOMETPHUYCCKUX Pa3MEPOB U MPEIII0KEHHBIM POTrPaAMMO UMEHEM 10
ymomaanmio NewUseCase. [l pa3pabaTsiBaeMoit Mofeny OaHKOMaTa MpeIoKeHHOE IPOTPaMMOM UMS 8apuanma
UCNOIb308aHUA CIIENyeT N3MEHUTh Ha CHATHE HAIMYHBIX IO KPEIUTHOH KapTouke (puc. 3.6).
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Puc. 3.6. /IlnarpamMma BapHaHTOB HCIOIB30BAaHUS ITOCIIE T00aBICHNS Ha Hee BapHaHTa UCIIOIB30BAHUS

Jln1s1 yTOUHEHUs CBOWCTB JAHHOTO 8aApUANMA UCNOAb306AHUS CIIELYET OTKPBITh OUAN02080€ OKHO CTICIIM(UKAIINU €TI0
CBOKCTB, HAIPUMED, C TIOMOIIIBIO IBOMHOTO MIEITIKA JIEBOW KHOIIKOH MBI Ha N300paKEHUH dTOTO dJIEMEHTA Ha
nuarpamMe. st "3BMEHEHHs cmepeomuna BO BIOKEHHOM cIcKe Stereotype HyXHO BeIOpaTh cTpoKy Business Use Case.
s nobaBneHns TeKCTa JOKyMEHTAINH B cekiio Documentation ciexyer BBectu Teket: "OCHOBHOU sapuanm
ucnoavb3oeanus 1is paspadarsiBaeMoit Moienn 6ankoMaTa" n HaxxaTh KHOTIKY Apply (ITpumennts) nin OK. Ilocne

W3MCHCHHUS JAHHBIX CBOMCTB 8apuaHma ucnoib308aHusi OKHO CIICHU(UKAIINH €r0 CBOMCTB OY/ICT BBIMIAACTD CIICIYOIIHM
obpazom (puc. 3.7).
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General | Diagramsl Helationsl Files |

Mame: Io kpeaMTHOR kapTouke  Package: Use Caze Yiew
Sterectype: IB usiness Use Case = l
Rark: I [~ abstract

Documentation:

OCHOEHOM BAPMaHT MCMDAES0B3HUA 407 - |
PE3pAGATEIEAEMON MOLENM BaHKOMATS

=

Cancel | Apply Browse vl Help |

Puc. 3.7. InanoroBoe okHO crienn(pUKAIIH CBOMCTB BaprHaHTa MCTIONIb30BaHusI CHATHE HAJIHMIHBIX MO0 KPEIUTHOH KapTOUKe
JloGaBieHue acconuaium

Jis noGaBneHUs accoyuayuu MEXKIY aKTePOM U BAPHAHTOM HCIIOJIb30BAHUS HA TMArpaMMy HYXKHO C TIOMOIIBIO JICBOM
KHOIIKHM MBIIITY HAXAaTh Ha CHCIMATIBHOM MaHETH HHCTPYMEHTOB KHOTIKY C H300paKEHUEM MUKTOIPaMMBI

HaTpaBJICHHOU accoyuayuu, OTITYCTHTH JIEBYIO KHOIIKY MBIIITH, [IETKHYTh JIEBOW KHOTIKOH MBIIIN HAa N300paKeHUH aKTepa
Ha IUarpaMMe M OTIyCTUTh €€ Ha N300pakeHUH 8apuaHma ucnois3068anus. B pesyipraTe STUX ISHCTBHI Ha qHarpaMmme
MOSIBUTCS M300paKCHUE accoyuayuu, COCTUHSIONICH akTepa ¢ BApUAHTOM UCIOIb30BaHus (puc. 3.8).
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Puc. 3.8. /IlnarpaMma BapHaHTOB HCIOJIH30BAHMUS TTOCIIE TOOABICHMS Ha HEe HANIPABICHHON aCCOITMAIINN

IIpr HEOOXOIMMOCTH MOKHO CIETIATh HAPABIECHHYIO dccoyuayuto HEHATIPaBICHHOM, IS 9ero CIIeIyeT BOCIIONB30BaThC
JTHAJIOTOBBIM OKHOM CBOWCTB accoyuayuu. OTKPBITh TO OKHO MOXKHO, HaIlPAMep, IBOWHBIM IIETIYKOM Ha H300pakeHUHN
JTUHAN accoyuayuu Ha JrarpaMmme, ocje 9ero yopars OTMeTKy cTpoku BeiOopa Navigable (Hasueayus) Ha Bkianke Role
A Detail (/IeranpHble CBOHCTBa KOHIICBOI TOUKH accoyuayuu A).

JloGaBneHre OTHONICHHS 3aBUCUMOCTH 1 PEAaKTHPOBAaHHUE €r0 CBOHCTB

Jiist moOaBICHUS OTHONICHUS 3aBUCIMOCTH MEXIY JABYMS BapHAaHTAMU HCIIOJIH30BAHUS HA JUAarpaMMy HEOOXOIUMO
MIPEIBAPUTEIFHO PACCMOTPEHHBIM BBIIIE CIIOCOOOM H00AaBUTH BTOPOI sapuanm ucnoavsosanus ¢ umeHeM [Iposepka [THH-
koxa. [Tocie 3Toro ¢ HOMOIIBIO JICBOW KHOTIKH MBI HAXKATh KHOIKY ¢ U300paKCHUEM ITHKTOTPaAMMEI 3aBHCHUMOCTH Ha
CIICIIMATbHOM MMAaHEeIH HHCTPYMEHTOB, OTIIYCTHTD JICBYIO KHOIIKY MBIIIIH, IICIKHYTh JICBOM KHOIIKOW MBIIINA Ha
HU300paKeHUH apuanma ucnoab3oeanus CHATHE HATHIHBIX 110 KPEIUTHON KAPTOUKE U OTIIYCTHTh €¢ Ha

u3o0pakeHnu sapuanma ucnoavsosanus [Iposepka [IMH-koxa. B pe3ynbrare 3THX NSHCTBUIN HA AUArpaMME MTOSIBUTCS
n300pakeHIE OTHOIICHHS 3aBUCUMOCTH, KOTOPOE COCITUHSCT JIBa BEIOPAHHBIX 6APUAHMA UCNOIb308AHUSL.

Iockoabky sapuanm ucnonvzosanus Iposepka ITMH-koma BRIIOTHIETCS BCETAA, TSI JOOABICHHOTO OTHOIICHUS
3aBHCUMOCTH JIOTTOJHUTEIBHO CIEIYET YKa3aTh TEKCTOBBIA cmepeomun <<include>>. BBINOIHUTH 3TO MOXKHO yKe
H3BECTHBIM CIIOCOOOM C TTOMOIIBIO JIUATIOTOBOTO OKHA CHCIA()UKAIIUH CBOMCTB 3TOTO OTHOIICHUS U BRIOOpA
HY>KHOTO cmepeomuna U3 MPeaaaraéMoro Crmcka.



Iocne 3amanust Ui JAHHOTO OTHOILICHHUS 3d8UCUMOCHU cmepeomuna <<include>> TeKCT 3TOro cmepeomuna B yTIOBBIX
CKOOKax MOSIBUTCS PSIIOM C H300pa)KCHUEM IMyHKTUPHOMN TMHUY 3aBUCHMOCTH, CBSI3bIBAIOIICH COOTBETCTBYIOIIUE BAPHAHTHI
ucnonb3oBanus (puc. 3.9). C nenbko Nydinei BU3yalnu3alin JHarpaMMbl TEKCTOBYIO 00J1aCTh crmepeomunda MOXHO
MIEPEMECTUTH B HY)KHOE Mecmo THarpaMMbl. BBITOJIHATE 3TO MOYKHO C ITOMOIIBIO0 00IIETO crocoba nepeMerieHust
rpaduuecKkrux 3JIEMEHTOB MOJIEIH, KOTOPBIH ObLT PACCMOTPEH paHee B ATOW JICKIIUH MPUMEHUTEIHHO K akTepy KimeHnt
bankomara.
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Puc. 3.9. I[MarpaMMa BAPUAHTOB UCIIOJIL30BAHUS ITOCJIC ,H06aBJ'I€HI/IH Ha HCC OTHOIICHUSA 3aBUCUMOCTHU

AHaJI0rM4YHBIM 06p330M MOTyT OBITH ,H06aBJ'I€HI)I Ha [uarpaMmy BapUaHTOB HUCIIOJIb30BaAHNS OTHOLICHUS 3aBUCUMOCTHU CO
CTCPCOTUIIOM <<extend>>, KOTOPLIC IPUMCHAIOTCA 111 MOJACIIUNPOBAHUA HCKJIIOUCHUI IIPpU BBINIOJIHCHUN
OTACJIBbHBIX 6ApUARMO6 UCNOJIb306AHUA.

OKOHYAaTeJILHOE TIOCTPOCHHUE TUarpaMMbl BApUAHTOB HMCIIOJIB30BAHUA

K oTnensnoMy 6apuanmy ucnonbzosanus MOKHO T00aBUTH TEKCTOBBIH ¢hatin ¢ OTTMCAHWEM CLIEHAPHS €r0 BRIONHEHHA. [l
9TOTO HEOOXOMMO BBIACTHUTD 3TOT 8APUAHTN UCNOAb3068aHUsA B Opay3epe MPOEKTa U BHIIIOIHUTD OTIEPALIUI0

koHTeKcTHOE MeHto: New>File (HoBrrit>@aiin). B pe3ynpraTte 3T0r0 OyAeT BRI3BAHO CTAHIAPTHOE OKHO OTKPHITHSA (aiina, B
KOTOPOM HEOOXOIMMO 3a/1aTh UMS TIPEABAPUTEIHHO CO3aHHOTO C TIOMOIIHIO O(UCHOI ITPOrpaMMBI

MS Word nobasnsiemoro ¢aiina. [Tocne Haxatust KHOTTKH OTKPBITH THKTOIpaMMa 100aBJIeHHOTO (aiinia MosIBUTCS B
Opay3epe NMpoeKTa HUKE COOTBETCTBYIOIIETO 8APUAHINA UCHOIb306aHUs1. B IOCIIEMyOeM MOXKHO BEpHYThCS K
PEIaKTUPOBAHUIO ATOTO (haiiia clieHapHs, BRITIOTHUB 080LUHOU Wjea4oK Ha 3TON muKTorpaMme. [1pu aToM ¢haiin crieHapust
OyIeT OTKPHIT B COOTBETCTBYIOIIEM MIPHUIIOKEHUH - B TEKCTOBOM Tiporieccope MS Word.

JIJis OKOHYATENIFHOTO MOCTPOCHUS AUATPAMMEBI 8APUAHMA UCNOIb308AHUS ISl pACCMaTPUBAEMON MOJICITH OaHKOMAaTa
CJIeIyeT BBITIONHUTE CIIEAYIOIINE TSHCTBHS:

1. Jlo6aBuTh akTepa c uMeHeM baHk, 11t KoToporo BeIOparth crepeotun Service ( Cepsuc ), 03HaYaIOMMNMH, 9TO
OGaHKOMaT UCIIOJIb3YeT HEKOTOpbIe yeiryru baHka B kKauecTBe cepsiica.

2. Jlo6aButh sapuanm ucnoavzosanus IlorydeHne cpaBKi O COCTOSIHUM CUeTa, Ul KOTOPOTo

BEIOpaTh cmepeomun Business Use Case ( busnec-eapuanm ucnoniv308anus ).

3. Jlo6aBuTh 8apuanm ucnoavb3oeanus bIokupoBaHHe KPEIUTHOH KapTOUKH.

4. Jlo6aBHTh HanpaBICHHYIO accoyuayuio ot busnec-akmepa Kiment bankomara k sapuanmy

ucnonwvzoeanus IlonydeHne CupaBKi O COCTOSIHUH CUETa.

5. Jlo6aBuTh HampaBIEHHYIO dccoyuayuro OT 8apuarma ucnoiv3oanus CHITHE HATHYHBIX 10 KPEAUTHON
KapTo4Ke K cepsucy baHk.

6. J106aBUTh HaIpaBJIEHHYIO accoyuayuio OT 8apuarma ucnonv3oeanus IlorydeHne cCripaBKi 0 COCTOSTHAN
cuera K cepsucy baHk.

7. J06aBUTH OTHOIIICHHUE 3aBUCHMOCTH CO CTepPeOTHIIOM <<include>>, HanpaBJICHHOE OT apuaHma
ucnonvsosanus [lonydeHue crpaBku 0 COCTOSIHUM cueTa K gapuanmy ucnoavzosanus llposepka [IMH-koxa.

8. J106aBUTH OTHOIIEHHE 3aBUCUMOCTH CO CTEPEOTHIIOM <<extend>>, HarpaBJIeHHOE OT 8apuaHma
ucnov306anus blokupoBaHue KpeJUTHOW KapTOUKU K eapuanmy ucnonv3osanus Ilposepka [IMH-kona.

BBINOTHUTE 3TH NEHCTBHS NpeIaracTcs YUTATEIIAM CAMOCTOSITENBHO. [Ipy 3TOM omHoweHue 3aBUCUMOCTH CO
cTepeoTnnoM <<extend>> Ha TaHHOW IUarpamMMe O3HauaeT clenyomee. Bapuanm ucnonvsosanus briokuposanue
KPEIUTHOMN KapTOUYKU OyIET BBIIONHATHCS TOJBLKO B TOM CIIy4ae, eciiu B pedynbrare nmposepku [IMH-kona Oyaer
YCTaHOBJICHO, YTO COOTBETCTBYIOIIAsl KPEAUTHASI KAPTOUKA YTpaueHa ee BiIaAesblieM WM MPU3HAHA HEeeHCTBUTEIILHOM.
[TocTpoeHHast TaKUM 00pa30OM Juacpamma BApUaHTOB MCIIOJIB30BAHMS OyIEeT UMETh cieaytonuii Bua (puc. 3.10).
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Puc. 3.10. OxoHuaTeNbHBIN BUA AUArpaMMBbl BAPHAHTOB MCIIOJIL30BAHUS IS pa3padaTbiBaeMol Moien 0aHKOMATOB

HaHOMHI/IM, 4qTo auaepajwwa BAapUAaHTOB UCTIOJIL30BAHUS ABJISACTCSA BBICOKOYPOBHEBBIM KOHICIITYAJIbHBIM IMPECACTABJICHUCM
MOJA€IH, TO3TOMY OHA HC JOJIKHA COACPIKATHL CIIMIIKOM MHOI'O 6apuUdrmoe6 UCnojlb306dHUA 1 aKTCPOB. B nocjaeayromem
MOCTPOCHHAA OuaepaMMa MOKET OBITh U3MEHEHA MoCpeACTBOM Z[OﬁaBJ'IGHI/Iﬂ HOBBIX 3JIECMCHTOB, TAKUX KaK BapUAHThI
HCTIOJIB30BaHMA U aKTEPHI, NN UX YAAJICHUA.

Jis ynanenust 1r000T0 rpaduIeckoro 3JeMeHTa ¢ IUarpaMMEl €To CIICAYET BBIICIHUTh Ha JHarpaMMe U HaXKaTh

knasuiry Delete Ha knmaBuatype. [Ipu 5TOM BBIICICHHBIN JIEMEHT OYAET yIaleH ¢ aKTUBHOMN TUArpaMMBbl, HO HE U3 MOJICIIH.
Jls ynameHus 3iIeMeHTa He TOJIBKO M3 JUarpaMMBbI, HO M U3 MOJICNIU MPOEKTa HEOOXOMMO BBIICIHUTh yIAISIEMBINA 3ICMECHT
Ha I@arpaMMe M BOCIIONIb30BaThCs onepanueii rimaBHoro mernio Edit>Delete from Model (PegakrupoBanmne>Y nanmuts u3
Mozenn). st 3ToM ke [eNn CIYKUT KOMOWHAIMA KIaBHil ObicTporo nocryma: Ctri+D.

IIpu paboTe ¢ OTHOIICHUSIMU Ha JUAarpaMMe BApUAHTOB HCIIOJIb30BAHUS CICAYEeT IOMHUTh O HA3HAYCHUH
COOTBETCTBYIOIIUX OTHOLICHUH B HOTaWH si361ka UML. Peds uaet o ToM, 9TO eCIU IJIs ABYX 3JIEMEHTOB BEIOPAHHBINA BU
OTHOIIEHHS HE SIBIISICTCS JOITYCTUMBIM, TO B OOJNBITHHCTBE ciiy4daes npozpamma IBM Rational Rose 2003 coo6mut 06 3TOM
pa3paboTUYHKy, U COOTBETCTBYIOMIAS iuHUs 6513 HE OyIeT JoOaBIIcHa HA TUATPaMMY .

[Tocne okoHuanus ceanca pabOTHI HaJ MPOEKTOM BBITIOJIHEHHYIO pabOTy HEOOXOIMMO COXpAaHHUTH B (paiijie mpoekTa ¢
pacmupenreM ".MDL". Oto MoxxHo caenats gepe3 merio File>Save (Paiin>Coxpannuts) win File>Save

As (@aiin>Coxpanuts kak). [Ipu aToM Bes ungopmayus o0 mpoekTe, BKIIOYAsT TUATPaMMBI U CTICITU(DUKAIINN JIEMEHTOB,
OyzeT coxpaHeHa B OJTHOM (paiie.

JIaGoparopHast pa6ora 15. Pazpaborka auarpaMMBbl KIACCOB M PENAKTHPOBAHUE X CBOICTB

OcobenHoctH pa3paboTku quarpamm kiaccoB B cpeae IBM Rational Rose 2003

Jluaepamma knaccos SIBIACTCS OCHOBHBIM JIOTHYSCKUM MPEICTABICHIEM MOJICITU H COJICPKHT JACTATEHYI0 HHPOPMAIIHIO O
BHYTPCHHEM YCTPOMCTBE OOBEKTHO-OPUCHTUPOBAHHOM MPOTPAMMHOM CUCTEMBI WJIH, HCIIOJIB3YSI COBPEMEHHYIO
TEPMHHOJIOTHIO, 00 apXUTEKType MPOrPaMMHOIN CUCTEMBI. AKTUBU3UPOBATh padoUyee OKHO AUATPAMMEBI KIdCCO8 MOKHO
HECKOJIbKUMH CITOCO0aMMU:

[ ] OKHO JUuarpaMMmbl Kidaccoeg MOSABJISICTCA 10 YMOJIYaHUIO B pa6oqu OKHEC JuarpaMMbl IOCJIC CO3aHNs HOBOT'O
IIPOCKTa,

[ ] HICJIKHYTb Ha KHOIIKE C I/I306pa)KGHI/I€M AuarpaMMmsl Kiaccoe Ha cmaHdapmHod naneiu UHCmpymeHmaoes,



° packpbITh Joruueckoe npezacrasinenue (Logical View) B Opaysepe npoekTa 1 ABaX</Ibl IEIKHYTh Ha
nukrorpamme Main (I'naBnas);

° BBITIOJTHUTH OTIEPAIIHIO TTIaBHOTO MeHIO: Browse>Class Diagram (O630p>/InarpamMma xaccos ).

[Ipu 3TOM MOSIBASIETCS] HOBOE OKHO C YUCTBIM PabouuM JUCTNOM ANATPAMMBI KIACCO8 U CTICLIUANIbHASL HAHENb
UHCMPYMEHmOo8, COAepIKallas KHOIKU ¢ H300pakeHneM rpaduuecKux MpUMUTHBOB, HEOOXOAUMBIX JUIs pa3paboTKH
nuarpaMMel kiaccog (Taba. 4.1). HazHadeHue OTAeIbHBIX KHOTIOK ITAHEITH MOXHO Y3HATh TAK)KE U3 BCTUTBIBAIOIINX
I0JICKa30K.

Ta6Jmua 4.1. Ha3nayeHne KHOMIOK CHCHHaHLHOﬁ MaHCeJI UHCTPYMEHTOB AJId JUarpaMmbl KJ1aCCOB

I'papuueckoe BennbsiBaromas
Ha3znauyeHne KHONKH
H3o0paxeHue nojacKaska
[ Selection Tool [IpeBpamaet nzobpakeHune Kypcopa B pOpMy CTPEIIKH IS
MOCJICYIOMIETO BBIICICHHUS JICMCHTOB HA TUArpaMMe
AR Text Box Jlob6aBmnsieT Ha qUarpaMMy TEKCTOBYIO 00J1acTh
= Note Jlob6aBmnsieT Ha qUarpaMmy NpuMedaHue
- Anchor Note to Item JloGagisieT Ha AUarpamMMy CBSI3b IPHUMEUYAHUS C COOTBETCTBYIOIINM
d rpa)UIecKuM 3JIEMEHTOM JAHArPaMMBI
=| Class JloGaBiser Ha uarpamMMy Kaacc
oy Interface JlobGaBnsieT Ha qUarpamMmy urmepgetic
r Unidirectional Association [[o6aBnseT Ha quarpaMmy HanpaBIEHHYIO aCCOyUAyUIO
- Association Class JlobaBisieT Ha IUATPAMMY ACCOYUAYUIO KAACC
= Package JobagisieT Ha duazpammy nakem
A Dependency or Instantiates J100aBnseT Ha qUarpaMmy OTHOIICHHE 3aBUCUMOCTH
4 Generalization JlobGaBmnsieT Ha qUarpaMMy OTHOIIEHHE 0000IIEeHHUS
& Realize JlobagisieT Ha AUarpaMMy OTHOIICHUE peaTu3alliu

Ha cneunanbHo# naHenm HHCTPYMEHTOB 110 YMOJIYaHHIO MPUCYTCTBYET TOJIBKO YacTh MMUKTOIPAMM 3JIEMEHTOB, KOTOPHIC
MOTYT OBITH HCIIOJIB30BAHbI JJISl TOCTPOEHUS IMArPaMMBl Kidaccos. Jl00aBUTh KHONKH € MMUKTOrpaMMaMH APYTUX
rpauIecKux 3JeMEHTOB TaKHX KaK, HAPUMEp, OTHOLICHHS arperaiiy 1 KOMIIO3ULUH, wab.1ioH, Kiacc Ou3Hec-
CYIIHOCTb, YNPAsIAWull K1acc, WIA yIaduTh HeHYKHbIe KHOIIKM MOKHO C TOMOIIBIO HACTPOMKHU clIeaIbHOM NaHeIH
HHCTPYMEHTOB. COOTBETCTBYIOILIEE OUAI02060€ OKHO HACTPOUKH CIICIIMAJILHON NTaHeIN HHCTPYMEHTOB IJI

JHArpaMMBI KIdCCO8 MOYKHO BBI3BAaTh aHAJIOTUYHO IPYTHM MaHEIsM C

TIOMOIBIO onepayuu KOHTeKCTHOro Menio Customize (Hactpoiika) npu mo3uIMOHMPOBAaHUN Kypcopa Ha CHelHaIbHOM
TIaHEeJIN HHCTPYMEHTOB.

JobasneHne kacca Ha AMarpaMMmy KJIacCOB M peIaKTHPOBAHUE €r0 CBOWCTB

Jitst noGaBieHus Kiacca Ha THarpaMMy KAdCCog HyIKHO C TIOMOIIBIO JIEBOI KHOTIKH MBIIIH HaXKaTh KHOIIKY C
H300payKeHUEM MUKTOIPaMMBI KJ1dCCd Ha CTICIIHAIBHOMN MaHEIH HHCTPYMEHTOB, OTITyCTUTH JICBYIO KHOIIKY MBIIIH U
IIEIKHYTh JICBON KHOIKOW MBIIIK HA CBOOOIHOM MecTe pabodero jucra auarpammsl. Ha anarpamme mosiBUTCSE
H300paxeHHe K1acca ¢ MapKkepaMil U3MEHEHHS €r0 TeOMETPUICCKHUX PA3MEPOB U MPEIIOKEHHBIM CPEI0H IMEHEM T10
ymomganuro NewClass.



IIponomxast pa3paboTKy MoJean OaHKOMaTa B Ka4eCTBE CKBO3HOTO PUMEpPA IPOEKTa, IIOCTPOMM IS ATOH MOZAEIN
CIEYIOUIYI0 KAHOHUYECKYI0 AUarpaMMy - Auarpammy xraccos. C 3Tol Lenbro ciaegyeT U3MEHUTh NPEI0KEHHOEe 0
YMOJIYaHHIO UMs auarpammbl Main Ha Jluarpamma xraccoe ATM, a uMs 100aBIICHHOTO HA AWArpamMmy Kidccd -

Ha Tpanzakmus bankomara (puc. 4.1).
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Puc. 4.1. /ITnarpamma KiraccoB Mojenu OaHKOMaTa rmociie 1o0aBineHus Ha Hee kiacca Tpan3akmus bankomara

ITockonbky pa3pabaTeiBacMasi MOJICIb OAHKOMATa HA HAYAJBHBIX ATanaxX paboThl HAJI MPOCKTOM HCIIONIB3YETCs IS aHAIN3a
00IIel apXUTEKTYPBI IPOCKTA U COTTIACOBAHMS €€ C PA3IUYHBIMU YYaCTHUKAMH paboueii IpyMIbl, UMCHA KIACCO8, UX
aTpuOyTOB U ONEpAIHii JJis OOJBIICH HATIISTHOCTH U IOHUMAHUS 33/Ial0TCS Ha PYCCKOM SI3bIKE € TIPOOCIIaMu U
3aMMCHIBAIOTCS CHMBOJIAMH KHPIJUTHIEL. B moceayiomeM o Mepe BBIIOTHEHUS MMPOEKTa M peai3aliy MOJeIH Ha
HEKOTOPOM S3BIKE IIPOTPaMMHUPOBAHNS, IMEHA COOTBETCTBYIOIINX KIACCO8, aTPHOYTOB U OTIepalnii TOJKHBI OBITh
peoOpa3oBaHbl B CHMBOJIBI IATHHUIIBL. [IpH 5TOM MMEHA 3THUX JJIEMEHTOB MOJICIH JOJKHBI OBITh 3alMCaHbI 0e3 TPoOeIoB.
B koHTEKcTe yIpaBiaseMOl MOEIBIO apXUTEKTYPhI IEPBYIO MOJICITh CIIIC HA3hIBAIOT HE3aBUCUMOH OT IIAT(OPMBI
peanu3aIym, a BTOPYIO - 3aBUCHMOI1 OT IIaT(OPMBI peaTn3anny.

Hns knacca Tpanzakius baHkomara MOKHO YTOYHHUTB €T0 Ha3HAYEHHE B MOJIEIH C IIOMOIIBIO YKa3aHUs CTEPEOTHIIA U
MOSICHUTEILHOTO TeKCTa B hopMe okyMeHTanuu. C 9TOH LeNblo IBOWHBIM MIETYKOM JICBOH KHOIKOM MBIIIN Ha
n300paXXEHUH 3TOTO KIdcca Ha AuarpaMMe WM B Opay3epe MpoeKTa cielyeT OTKPBITh Oudi02060e OKHO Cieln(UKALIIH
CBOMCTB 3TOTO KIacca (puc. 4.2) u Ha Bkiaake General (O0miue) BEIOpaTh U3 BIOKEHHOTO

crimcka Stereotype crepeoTHIl entity (CyIIHOCTB).

Elass Specification for TpanzaxLy ?| Xl
F elations I Components I Fested I File= I
General I D etail I Operations I attributes

Mame: IDaHSaKLLH:FI E aHkoriaTa Parent: Logical Wisws
Type: |Class ~|
Stereotype: -
— Export Cofl= 5 -
| rface
= Public| oo ation Bte ¢ Implementation
FPhysical " orker
Documental B czquree
HMocnonesyg Service OprASLLA O ‘I
seinoaHenH T able el ATYRFS
-

| (] I Cancel I Lpply I Erowvuze vI Help I

Puc. 4.2. /IlnanoroBoe 0KHO crienn(pUKaIiy CBOUCTB Kitacca Tpan3akuus bankomara npu BEIOOpE U3 BIOKEHHOTO CITUCKA
cTepeoTnna entity

Br100p naHHOTO CTEpeOTHIIa 03HAYAET, YTO COOTBETCTBYIOIINI Kaacc MpeAHa3HAUCH AT XpaHEeHU HH(OPMAIUH, KOTOpas
JIOJKHA COXPAHATHCS B CHCTEME TOCIIC YHUUTOKEHNUSI 00BEKTOB JAHHOTO K1acca. Jlanee B CeKIMI0 JOKYMEHTAIUN
JTAHHOT'O KIACCA MOYHO BBECTH MOSICHSIONINH TeKeT: "Mcmonap3yercst Uit coXxpaHeHns! HH(POPMAIMY O BBITIOJIHEHHBIX
O6aHKOMaTOM TpaH3akuusax" U HaxxaTh KHONKY Apply nin OK, 4ToOBI COXpaHHUTh pe3yNbTaThl PEAAKTUPOBAHHS CBOHCTB



BbIOpaHHOTO KIacca. [locie Ha3HaUeHHS cTepeoTuna Kiaccy 7panzaxyusi 0aHKOMaTa TEKCT JAHHOTO CTEPEOTHUIIA B YIIIOBBIX
CKOOKax MOSIBUTCS BBIIIIC KIMEHU JAHHOTO K1acca (puc. 4.3).
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Puc. 4.3. Jlnarpamma kiraccoB MoJien OaHKOMara rocjie Bbioopa crepeoruna Juis kinacca Tpanzakius bankomara

Jnst OTHeNBHOTO KAacca MOYKHO YTOUHHTB TakKe M IPYTHe ero CBOMCTBA, JOCTYITHbIE JUIsl pelaKTUPOBAHUS Ha

Bkiaake Detail (ITonpo6no) oxHa cienudUKauy CBOMCTB ATOTO Kacca. Hampumep, Ha 3TOH BKIIAJKE C TIOMOIIBIO
BiIO>keHHOTO criicka Multiplicity (Kpamnocms) MOXHO 33/1aTh KOJIMYECTBO 0OBEKTOB MIIH IK3EMILIIPOB JAHHOTO KIdccd,
JUIsl 4ETO CIIEAYET BHIOpATh CTPOKY ¢ OykBo# n. [laHHOE 3HaueHue 03HAYACT, UTO Yy Kiacca Tpanzaxyus 6aHKOMaTa MOXKeET
OBITH J1I000E KOHEYHOE YUCIIO 3K3eMILLIpoB (puc. 4.4). Ilone BBosa ¢ umeHeM Space (/Ipocmpancmeo) CIyXuT st
yKazaHHUs 00beMa a0CONMIOTHOW MITH OTHOCUTENFHOH MaMATH, KOTopas TpeOyeTcs, 0 OLeHKe pa3padoTynKa, st
peanu3aniy Kaxaoro 00beKTa JaHHOTO Kiaccd. [I[pUMEHNTENbEHO K paccMaTpUBaeMOH MOJIGIH 3TO /710/1¢ MOXKHO OCTaBUTh
IIYCTBIM.

Elass Specification Ffor TpanzamxLy '?‘l x|
Relation= | Cormponents | M ested | Filez
General D etail I Operations I Attributes

R Liltiplicity: = =]
Space: I
— Perziztence —————————————————— Caoncurrency
" Perziztent * Sequential
£ Transient £ Guarded
£ Active
I Abstract = Synchronous

Farmal Argurnents:

Mame I Type | D efault Walue |

Ok, I Cancel I Apply I Browsze vI Help I

Puc. 4.4. JlnanoroBoe okHO cnenu(uKaluy CBOHCTB Kinacca Tpanzakiust baHkomara, oTkpbIToe Ha BKiaake Detail
(ITompo6HO)

Janee MOKHO 3371aTh ycmouuusocms Kiaccos B rpymie Beioopa Persistence. [Ipu 3ToM BEIOOD

cBoiicTa Persistent (Y croiuuBbIil) 03HaYaACT, 4TO UHPOpMayus 00 00BEKTaX JaHHOTO KIdcca AOJKHA OBITh COXpaHCHA B
cucreMe. Beibop croiictBa Transient (BpeMeHHBIN) 03HAYAET, YTO HET HEOOXOIMMOCTH COXPaHITh HHPOPMALIUIO 00
00BEKTaX NAaHHOTO KIdccd B CHCTEME TIOCIIE 3aBEPIICHHS Pa0OTHI MPOTPAMMHOTO TIPIOKEHUS. [IpIMEeHUTENHHO K
paccMaTpruBaeMOl MOZIETH CIeIyeT BEIOpaTh cBOiicTBO Persistent.

B rpynme Bei6opa Concurrency (IlapamiensHOCTb) MOXKHO CrielM(UIIMPOBATh YCIOBHS Ha BO3MOYKHOCTh pean3alliy
00BEKTOB JAaHHOTO KIACCA B TAPAIIIETHHBIX MOTOKAX yIpaBieHus. [t BeIOopa MOTYT OBITh HCIIOJB30BAHBI CIEIYIOIIIE
CBOMCTBA:



° Sequential (ITocieoBaTesbHBIH) - CBOMCTBO IO YMOIYaHHUIO, KOTOPOE O3HAYAET, YTO OOBEKTHI Kidcca OyayT
BECTH ce0st HOPMAJILHO TOJILKO NPU HAJIMYUK OJJHOTO MOTOKA YIPABJICHHMS, T. €. COOTBETCTBYIOIIHE ONlepanuy 00bEKTOB
JIOJDKHBI BBITTOJHATHCSI MOCJICA0BATENILHO. B TO ske BpeMsi IpH HaJIMYMK HECKOJIbKHMX IMOTOKOB YIPaBJICHUs CTaOMIIbHOE
HOBEJCHIE O0BEKTOB Kiacca He TapAaHTHPYETCSL.

° Guarded (be3omnacHsli) - 03Ha4YaeT, 4YTO NPU HAINYUHM HECKOJIILKUX TIOTOKOB YIIpaBJIEeHUs 00bEKTHI K1acca OymyT
BECTH ce0s 0’)KUAaeMBIM OT HUX 00pa3oM. J{Jist 3TOro 0OBEKTHI B Pa3IMYHBIX MIOTOKAX JOJDKHBI B3aUMOJICHCTBOBATE APYT C
JIPYTOM JUTS TOTO, YTOOBI TAPAaHTUPOBATH OTCYTCTBHE KOH(IINKTA MEXKITY HAMH.

° Active (AKTUBHBIN) - 03HAYAET, YTO KIACC NOJKEH NMETh CBOH COOCTBEHHBIH ITOTOK YTIPABIICHHS.

° Synchronous (CHHXpOHHBIH) - 03HaYaET, YTO OOBEKTHI KIdcca OyLyT BECTH ce0sl 0KUAAEMbIM OT HUX 00pa3oM
IIPY HAJIMYWHU HECKOJIBKUX NOTOKOB yIpaBieHus. [Ipu 5ToM HeT He00OX0AMMOCTH BO B3aMMOJICHCTBUN OOBEKTOB B
PA3IMYHBIX IIOTOKAX YIPABJICHHUS, TOCKOIBKY OOBEKTHI TAHHOTO KIdCcd MOTYT CAMOCTOSATENIFHO pa3pemiaTh BOZMOKHBIE
KOH()JTUKTBI.

st ToTO, 9TOOB! CIENN(HUIIMPOBATE K1dcc KaK aOCTPaKTHBIH, T.€. HE HMEIOIINN IK3EMIUIIPOB, CIEIyeT Ha 3TOU K€ BKIIaIKe
BEICTAaBUTh OTMETKY B  cBoiicTBe Abstract (AGctpakTHerif). I[IpuMeHHUTENTPHO K  paccMaTpMBaeMOH  MOJIENH
g kaiacca Tpansakyua 6aHkomara — ciaenyeT — BeIOpaTte  cBoiicTBa Persistent u Sequential, a  ortmerky — mig
cBoiicTBa Abstract ocTaBUTh IyCTOM.

Crenyet 3aMeTUTh, YTO VISl IIPeOTBpalleHus ToTepu HHopMaLuK 0 pa3padaTbiBaeMOil MOJIEIH U PE3YJIbTATOB
pPEIaKTUPOBAHUSI CBOMCTB €€ rpagIecKUX 3JeMEHTOB HEOOXOAMMO TIEPHOIMUECKH COXPAHATh MOJICIb BO BHEILIIHEM (aiine.
s 3TOoTO ChemyeT BRITOIHAUTE onepanuio riaaBHOTO Menio: File>Save (@aiii>CoxpaHuTh) WM HA)KaTh KOMOMHAITIIO
kiaunr: Ctrl+S. J{is 3ToM e eI CIyKUT COOTBETCTBYIOIIAs KHOTIKA HA CMAHOAPMHOU NAHEIU UHCIMPYMeHmMOo8 (CM.
Tabm. 1.1).

CTepeoTHITsl KJIACCOB M UX TpadudecKoe MpeICTaBICHNIE

Ha pa3pabateiBaeMoii 1uarpaMme K1accoé BEIOpaH TEKCTOBBIM CITOCO0 M300paKEHUS CTEPEOTHIIOB KAACCO8, TIPH KOTOPOM
CTEPEOTHII 3aITMUCHIBACTCS B YIIIOBBIX KaBBIYKaX BBIIIIE IMEHH COOTBETCTBYIONIETO K1acca. [Ipoepamma IBM Rational Rose
2003 1mo3BOJISIET aTbTEPHATUBHO MPEACTABIATE CTEPEOTHUITHI B JOpME CTICIHATBHBIX TpadudecKuX n300pakeHuid (Kak B
Opay3epe mpoekTa) Wik B popMe HeOOMBIINX TCKOPATUBHBIX 3HAYKOB B BEPXHEH CEKIIUH MPSIMOYTOJIBHUKA KAACCA HA
JUarpaMMe, a Takke BOOOIIEe 0TKAa3aThCs OT U300PaXKCHUS CTEPCOTHIIOB.

W3menuts n3obpakeHre CTepeOTHIa Il OTACIBHOTO KIdcca MOXKHO, HAIIPUMEp, ¢ IOMOIIBIO OAHOM U3 BIOXKECHHBIX
ormeparuii KOHTEKCTHOTO merio: Options>Stereotype Display (ITapamerper>H300paxenue crepeoTnmia). B kauectse
pUMepa MOXKHO TIPEICTABUTh N300pakeHue kiacca Tpansakius bankoMata B hopMme crienuaabHOM rpaduaeckoit
MUKTOrpaMMbl cTepeoTuna. C 3ToH b0 CIeAyeT BEINOJHUTH ONEpaLii0 KOHTEKCTHOrO Menio: Options>Stereotype
Display>Icon (ITapamerpsr>M306paxenue crepeornna>IInkrorpamma). CooTBeTCTBYIOIIEE TpaduuecKkoe H300paKeHne
crepeotuna <<entity>> nns kiacca Tpanzakius bankomara B popme mukTorpaMMbl OyIeT UIMETh CISAYIONTHI B (pHC.
4.5, a).

Jlist cpaBHEHUST MOYKHO BBIOpaTh M300pakeHne kiacca Tpansakius bankomara B popme nekopatnBHOTO TpaduaecKoro
ctepeotuna. C 3TOH LENBIO BBIOJIHIM ONEPANNI0 KOHTEKCTHOTO Menio: Options>Stereotype

Display>Decoration (ITapamerpsr>M306paxxenue crepeoruna>/lexoparst). COOTBeTCTBYIOIIEE TpadhuIecKoe
n3o0paxkeHne crepeoTuna <<entity>> nis kracca Tpanzaxkius bankomara B ¢popMe nexopanuu OyAeT UMETh CIeIyomunit
Buj (puc. 4.5, 0).

)

TpaHzakuMA BaHKOMaTS

TpaHzakyMA BaHkomaTa

Puc. 4.5. I'paduyeckue criocoObl n300paxkeHus crepeoTuna <<entity>> mis kiacca Tpanzakuus bankomara

W3meHuTs n300pa’keHe CTEPEOTUIIOB OJHOBPEMEHHO IS HECKOJIBKHX KIACCO8 TUarpaMMBI MOYKHO C TIOMOIIBIO OJTHON M3
BJIOXKCHHBIX OIepalfiii rmaBHoOro merio: Format>Stereotype Display (©opmar>N306pakenue ctepeoTunon). B atom
cily4ae HeOOXOJMMO BBIJICIHUTH BCE KJIACCH MOJICTTH B OKHE TMAarpaMMBI KIdcco8 WU B Opay3epe npoekTta. [[Jis BeIaeneHus
TPYIIIBL KIdCCO8 HA TUarpaMMe HITH B Opay3epe MpoeKTa clenyeT, yaepkuBas Haxatoi kiasuiry Ctrl wiu Shift Ha
KJIaBHATYype, MOCIIeI0BATEIBHO IIENKATh Ha UX N300paKSHUH JIEBOI KHOIIKOW MBIIIIH.



Brigenuth Bce rpaduveckue 3JEMEHTHI Ha TUarpaMMe KIaccos, TAaKKe Kak U Ha JIF000i Apyroi AuarpaMme MOJICIH, MOKHO
C TIOMOIIBIO BBIIOJHEHUS onepayuu riaBHoro merto: Edit>Select All (PenaktupoBanne>BrIIeanTh BCE) WK C TOMOIIBIO
koMmOuHarmu kiapum Ctrl+A. Crenyer OTMETHTB, 9TO BEIOOP TOTO HIIHM HHOTO CHOC00a M300pakeHus

CTEPEOTHUIIOB KIACCO8 HA TUATPAMME KIdCCO8 ONPEACISETCS Pa3pabOTYUKOM HCXO/IS U3 €r0 JIMYHBIX MPEANOYTCHHHA, 1 He
OKa3bIBACT BIIHMSHUS Ha COJCPIKATEIbHBIN ACMEKT JIOTUUECKOT0 MPEACTABICHHUS MOJICITH.

[Iponomxast pazpaboTky Mojenn 6aHKOMara, 100aBUM Ha JuarpaMMmy BTOpoii kiacc ¢ umeneM Konrposiep bankomara,
JUTA KOTOPOTO B OKHE CITeIM(UKANN CBOHCTB BEIOEpeM cTepeoTH control ( ynpasrarowuii knacc ), a B Ka4ecTBe
IOKYMEHTAIlMH BBelleM TeKCT: "Peanmm3yer jqoruky ¢pyHKkuuoHupoBanus 6ankomata". [Ipu aToM atpulyTH U onepayuu y
JTAHHOTO K1acca 0ymyT oTcyTcTBOBaTh. COOTBETCTBYIOMINIT (PparMeHT AuarpaMmsl KIdccos 1ocie

nobasieHus ynpasgasoueeo kiacca Kontpomtep bankomara Oyaer uMets cieayromuil Bun (puc. 4.6).
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Puc. 4.6. (DpaFMGHT JAuarpaMMbl KJIaCCOB MOACIN OaHKoMaTa IocJIe ,HO6aBJ'I€HI/I${ Ha HCC KJlacCa KOHTpOJ'IGp bankomara

IIponomwxkas pa3paboTky Moaenn 6aHKoMaTa, 100aBUM Ha AHarpaMMy TPETHH Kiacc ¢ UMEHEM Y CTPOHCTBO YTCHHS
KapTOYKH, JJIs1 KOTOPOTO B OKHE CIENN(UKAIIIH CBOMCTB BEIOepeM crepeotrnt boundary ( epanuunsii kiacc ).
[IpuMeHeHHE 3TOTO CTEPEOTUTIA 03HAYALT, YTO JAHHBIN KIdcc HAXOTUTCS Ha TPAaHUIIE MOJCIUPYEMON CUCTEMBI, B KAYeCTBE
KOTOPOH paccMaTpuBaeTcs MOJIeNIb OaHKoMara. [ociie 3TOro B CEKIMI0 JOKYMEHTAIIUH JAHHOTO K/IACCd MOYKHO BBECTH
MOSICHAIOI M TeKCeT: "Y cTaHaBiuBaeTcs Ha OankoMare'.

Hanee cinenyer nobaButsh kracc ¢ mmeHneM IKortpomep banka, s KOToporo BEIOpaTh

crepeotun Interface ( Humepdgheiic ), o3navaromuii, uro 6GaHKOMAT HONB3yeTcst yciayramu banka npu o6paboTke cBOnX
TpaH3aKIMH. 3aMeTHM, 4TO NepBoi OyKBOIT B IMEHH 3TOTO Ki1acca ABiseTcs anrimiickoe "[", KoTopoe ciry>xut B

si3eike UML st yxazauus unmepgbetica. COOTBETCTBYIONIINH (pparMeHT AuarpaMMBbl K1dccos Tociie 100aBiIeHus Ha
Hee Kr1accog Y cTporcTBo uteHus kapTouku u IKonTpomtep banka Oyner umers crnenyrommii Bua (puc. 4.7).
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Puc. 4.7. ®parmenT auarpaMMbl KJIACCOB MOJETN OaHKOMaTa Iocjie JoOaBIIeHHUs Ha Hee KIacCOB Y CTPOMCTBO YTCHUS
kapTtouku u Kontponep bankomara

[IpaxTrdeckue EUCTBUS 1O JOOABICHUIO aTPHOYTOB U ONIEPALNi K1acco8, PEIAKTUPOBAHUIO X CBOHCTB, IO JOOABICHHIO
OTHOIIEHHUH B TPOIIECCE MPOAODKEHHS Pa3pabOTKH TUArpaMMEI K1dCco8 IUI MOIETH OaHKOMAaTa, a TakyKe OKOHYATEIbHBII
BHJ TUArPaMMBI K1accog A pa3pabaTeiBacMOi Mol 0aHKoMaTa OyIyT PACCMOTPEHBI B CICAYIONIHNX JICKITUIX.

JlabopartopHas padora 16. PazpaboTka nuarpaMMbl KOOIIEpALMK U PEJAKTUPOBAHUE CBOMCTB €€ DJIEMEHTOB.

Juazpamma xoonepayuuy ABIAETCS Pa3HOBUAHOCTBIO OUACPAMMbL 63AUMOOEICMEUsL, U B KOHTEKCTE s13bIka UML onuchIBaeT
JTMHAMHYECKUH aCIeKT B3aMMOJICHCTBHSA OOBEKTOB MPH PEAN3alNH OTACIbHBIX BAPHAHTOB UCIIONB30BaHus. O0mue
PEKOMEHIANNH 710 TIOCTPOCHHIO JUArPaMMBI Koonepayuu ObUTA pacCMOTPEHBI B JIeKIuu 7 Kypca "OCHOBBI 06beKmHO-
OpUEHMUPOBAHHO20 MOOeauposanus B Hotauu UML". AKTUBU3HPOBATh pabouee OKHO JUarpaMMBbl KOOnepayuu B
nporpamme /BM Rational Rose 2003 MOXHO HECKOJIBKUMH CIIOCOOaMH:

. [{enkHyTh Ha KHOIIKE C H300pAKEHUECM OUApaMMbL 3aUMOOCCMEUs HA CIAHOAPMHOU NAHEAU UHCIMPYMEHMO8 U
BBIOPATH IS OCTPOCHUS HOBYIO JHATPAMMY KOONEPAyuUlU.

. BrInoSHUTE Onepanuio riaBHoro MeHo: Browse ~ Interaction Diagram (bpaysep - Junarpamma
B3aMMOJICHCTBHS) M BEIOPATH JJIS IOCTPOCHUS HOBYIO AUATPAMMY KOOHEPAYUU.

° BrInoaHUTE onepanio KOHTEKCTHOTO MEHIO: New ~* Collaboration

Diagram (Hogas — Juarpamma xoonepayuu) JUIs JIOTHYECKOTO MPEICTABICHUS WIH PEACTABICHUS BAPUAHTOB
HCTIONB30BaHus B Opay3epe MPOeKTa.

[Ipu 5TOM MOSBIAETCS HOBOE OKHO C YHCTBIM paOOoyUM JUCMOM AAATPAMMEI Koonepayuy W CTICHAANbHAS naHeb
UHCMpYMeHmo8, CoOIeprKalas KHOIIKA ¢ H300pakeHneM rpadaecKuX MPUMUTHBOB, HEOOXOJMMBIX JJIs pa3padoTKu
uarpaMMmel koonepayuu (Tabn. 7.1). HasHaueHHe OTAEIBHBIX KHOIIOK MAHEIM MOXHO Y3HATh U3 BCIUTBIBAFOIIUX MOJCKA30K.

Tabnuna 7.1. Ha3HaueHWe KHOTIOK CTICIIUAFHOMN ITAHEIH HHCTPYMEHTOB TUATPAMMBI KOOHEpayuu

I'paduueckoe BennbsiBaromas
HazHayenne KHONIKHU
H300pakeHne NMOACKa3Ka
[ Selection Tool [IpeBpamaeT n3o0pakeHne Kypcopa B GOpMY CTPEIKH I MOCIEIYIOMIEro
BBIJICJICHNUS DJIEMEHTOB Ha IarpaMmme
Text Box Job6apnseT Ha TUarpaMMy TEKCTOBYIO 00JIacTh

iR ‘



= Note JlobGaBnseT Ha AUarpaMmy MpuMedaHue

- Anchor Note to Item  Jlo6aBnsieT Ha TUarpaMMy c6:A3b IPUMEUaHHSI C COOTBETCTBYOLIIM
rpaUIecKuM 3JIEMEHTOM JAHarpaMMbl
= Object Jlo6aBsieT Ha qUarpaMMy 06vekm
= Class Instance JlobGaBnsieT Ha AUarpaMmy SK3eMIUIIp Kiacca

H

s Object Link JloGaBnsieT HAa qUArpamMMy C6513b
0 Link To Self Jlo6aBisieT Ha TUATPaMMY peieKCUBHYIO C853b
7 Link Message JobaBIsieT Ha 65136 TUATPAMMBI IPSIMOE COOOUjeHUe
& Reverse Link Message JlobaBisieT Ha ¢35 IuarpaMMbl 00paTHOE coobuyeHue
o Data Token JloOaBnsieT Ha ¢653b qUATPAMMBI DJIEMEHT TIPSIMOTO TTOTOKA JaHHBIX
. Reverse Data Token  J[oOaBisieT Ha c643b AUArPaMMBbI JICMEHT OOPATHOTO MOTOKA TaHHBIX

Ha cnienmanbHo# manean HHCTPYMEHTOB 70 YMOJYAHUIO IPUCYTCTBYIOT MPAKTUUECKU BCE KHOMKU C MTUKTOTpaMMaMH
3JIEMEHTOB, KOTOPBIC MOTYT OBITh HCIIOJIH30BAHBI JUIS IOCTPOCHHUS TUAarpaMMbl. B TaHHOM JICKIMY B KQUYECTBE MIpHMeEpa
paccMaTtpuBaeTCs MpoIece NOCTPOCHUS AUArpaMMEBI Koonepayuiu, KOTopasl MPEICTaBIseT cOO0H peatn3anuio BapuaHTa
ncnonb3oBanus CHIATHE HATMYHBIX 110 KPEAUTHON KapTOYKe MPUMEHHUTENFHO K pa3pabaTeiBaAeMOMY IIPOEKTY CHCTEMBI
ynpasieHus: 6ankomatoM. B Monenn naHnas ouaspamma koonepayuu COOTBETCTBYET STOMY BapHaHTY HCIIOJIB30BaHUA U
MOJKET OBITh pa3MellleHa B MpeACTaBIeHNN BapruaHToB ucrons3oBanus ( Use Case View ). [locne akTuBH3aium HOBOH
JUarpaMMBbl KOonepayuy OJHUAM U3 OTIHCAHHBIX BBIIIEC CIIOCOOOB CIEIYET B KAUECTBE MMCHH JTAHHOW TUarpaMMBbI 3a1aTh:
CHsITHE HAJUYHBIX 70 KPEAUTHOM KapTOUKe.

B o6meMm ciydae paboTa ¢ muarpaMMoint koonepayuu COCTOUT B 100aBICHUN 00BEKTOB, C8s3¢ll U COOOWeHUlL, & TAKKE
pEeNaKTUPOBAHHUU UX CBOUCTB. [Ipu 3TOM H3MEHEHUsI, BHOCUMBIC B TUArPaMMy KOOnepayuu, aBTOMaTHUCCKU BHOCITCS
B 0uazpammy nociedo8amenbHOCmu, 9T0 MOXKHO YBUJICTh B TFOO0H MOMEHT, aKTUBU3UPOBAB ITOCIICAHIOK HAXKaTHEM
KinaBumu <F5>.

Job6asnenne 00bEKTa Ha TUArpaMMy KOOTIEPALIMH U PEJaKTHPOBAHUE €TI0 CBOWCTB

Jo6aBuTE 06bexm Ha qUATpaMMy KOonepayuy MOKHO CTaHIAPTHBEIM 00pa3oM C IIOMOIIIBIO COOTBETCTBYIOIICH KHOIIKU Ha
CHeLuaIbHON MaHeM HHCTpyMeHTOB. OIHAKo, B CiTydae HaJMYUsI HIOCTPOSHHON paHee duazpammel Kiaccog, doiee
YI0OHBIM MPENCTaBISAETCS Cleayonuii crmoco0. B Opaysepe mpoekTa BEIICTUTh HEOOXOAUMBIHN K1acc U, YACPKUBAs
HAKATOM JIEBYIO KHOIKY MBIIIIH, IEPETAIIUTh U300pakeHNe MMKTOrPaMMBbI Kilacca 13 Opaysepa Ha

CBOOOIHOE Mecmo paboueo nucma JAarpaMMbl koonepayuu. B pesynbTrare 3TUX IeUCTBUI Ha

JUarpaMMe Koonepayuu NOSBUTCS U300paKeHIE 00bekma ¢ IMEHEM KJlacca M MapKepaMy U3MEHCHHS €r0 TCOMETPUICCKUAX
pasmepos (puc. 7.1).
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Puc. 7.1. InarpamMma xoomepannu mocie 100aBJIeHNs Ha Hee aHOHUMHOTO 00BEKTa Ki1acca Y CTPOMCTBO YTEHUS KapTOUKU

1o yMOITYaHUIO KaXKBIY T00ABISIEMBIH 00beKkm CIMTACTCS aHOHUMHBIM. [Tpr HEOOX0IUMOCTH MOKHO 337aTh COOCTBEHHOE
uMst 06bekma, ISl 4ero ABOMHBIM IETYKOM Ha U300pakeHHN 00beKkma Ha JuarpaMMe Koonepayuu cieayet
BBI3BATh 0UANI02080€ OKHO CBOUCTB 3TOTO 0b6vexma (puc. 7.2).

l]hiect Specification for Untitled 2x|
General I
e ||
Class: IHmpoﬁc‘rBo YTEHMA KapTOuKK ﬂ

Documentation:

— Persistence

" Persistent ' Static & Transient

[~ Multiple instances

0k, I Cancel | Apply | Erowsevl Help |

Puc. 7.2. /InanoroBoe OKHO creln(HUKALUN CBOHCTB 00BEKTa Ki1acca Y CTPOMCTBO YTSHUS KAPTOUKHU

Kak BUAHO U3 PACCMOTPCHUA 3TOI'0 OKHA CBOﬁCTB, JJIA obvexma BLI6paHHOl"O KJ1acCca MOJKHO 3a1aBaTh: CcOOCTBEHHOE
M 06‘b€Kma, 0COOEHHOCTH €T0 pean3aini 1 MHOKCCTBECHHOCTDb 3K3CMILJIAPOB.

I'pynna cBoiictB Persistence (Ycmouiuusocms) npeanasnadera s crielupuKanuy yCTOHINBOCTH 0OOBEKTOB
COOTBETCTBYIOIIETO Kiacca. [Ipu 3Tom ceoticmso Persistent (Y cToiunBEIi) 03HAYaeT,

4TO UHpopmayus 06 06vexmax JAHHOTO Kiacca JO0JDKHA OBITh COXpaHEeHa B CHCTEME HEKOTOPBIM ITOIXOISIIUM CIIOCOOOM.
CaoiicTBo Static (CTaTHueckuii) 03Ha4aeT, YTO COOTBETCTBYIOMINI 06bekm COXPaHseTCs B TaMSTH KOMIBIOTEPa B TCUCHHE
BCETo BpeMeHHU paboThl MporpaMMHoro npuioxkenns. Coiicto Transient (BpemeHHbIH)

COOTBETCTBYIOIIHI 00bexm XPaHUTCA B TAMATH KOMITBIOTEpA B TEYCHHE KOPOTKOTO BPEMEHH, HEOOXOAUMOTO TOIBKO IS
BBITIOJTHEHUS €T0 omnepanuid. [[pUMEHUTENBHO K pacCMaTpUBAEMOM IS 0O0bekma Kinacca Y CTPOHUCTBO YTCHHUS

KapTOYKH MOJICTIH CIIe/TyeT BEIOpaTh cBOWCTBO Persistent.

[Ipr HEOOXOIUMOCTH MOXKHO MIPEACTaBUTE 00bekm B (popMe mynbmuodvexma. JIast 3TOro ciieayeT BHIOpaTh OTMETKY
y ceoticmea Multiple instances (Heckonbko sx3emmisipoB). OgHaKo I 06bexma Knacca Y CTpOHCTBO YTSHUS
KapTOYKH 3TO CBOHCTBO CIICAYET OCTABUTH ITyCTHIM, TIOCKOJIBKY TAHHBIH 00beKxm MPUCYTCTBYET B MOJCIH B CAMHCTBCHHOM

9K3EMILIPE.

JloGaBneHue CBSI3U M pEAAKTUPOBAHUE €€ CBOHCTB



Js noGaBIeHus cea3u MEXAY IPeIBAPUTEILHO Pa3MEIEHHBIMU Ha JUarpaMMe 00bekmamy Hy>KHO ¢ IOMOILbIO JIEBOI
KHOITKY MBILIH Ha)KaTh KHOIIKY C N300paXKEHUEM C653U Ha CIICIMAIBLHON MaHeIH HHCTPYMEHTOB, OTITYCTUTD JIEBYIO KHOIIKY
MBIIIIHY, HIEJKHYTh JIEBOW KHOIKOI MBIIIN Ha H300paKCHUH OJTHOTO 0ObeKma Ha inarpaMMme U OTIIyCTHTh ¢ Ha
n300paXKeHUU JPYroro oovexkma. B pesynbraTe 9THX AeiCTBHI Ha AHarpaMMe MOSBHUTCA H300paXeHUE c643u, HaIpuUMep,
coenuHsIONIei 06vexm knacca Knuent bankomara (akTepa) ¢ 00beKTOM Kitacca Y CTpOHCTBO YTEHHS KapTOUKH (puc. 7.3).
[TockonbKy KHOIIKA C M300paKEHUEM aKTepa OTCYTCTBYET Ha CHELUaIbHOM TaHEeI HHCTPYMEHTOB

JHUarpaMMbl Koonepayuu, COOTBETCTBYIOIUN 0Obexm CllellyeT IPeJBapUTENbHO IOMECTUTh Ha AUArpaMMy CIIOCOO0M
HepeTacKUBaHUs IIMKTOrPaMMBI akTepa U3 Opays3epa IpoeKTa.
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Puc. 7.3. lnarpaMmMa Koomepanuy mocie 100aBICHUS CBA3H MexLy 00bekToM Kilacca Kiment bankomara (aktepom) n
00BEKTOM KiTacca Y CTPOMCTBO YTCHUS KapTOUKU

Io ymonaaHuio Kaxast 1o0aBisieMas c6s13b CUUTACTCs] aHOHUMHOMU. [Ipy HE0OXOIUMOCTH MOKHO 3a]aTh UMSI C8513U C
MOMOIIIBIO JAUATIOTOBOTO OKHA CHEeUU(HUKAI[MK CBOHCTB TaHHOM ces3u (puc. 7.4).

Link Specification for Untitled el

General | Meggagegl

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

' |Inspecified ' |Inspecified

£ Field £ Field

£ Parameters £ Parameters

= Local = Local

" Global " Global

[~ Shared [~ Shared

Role: Role:

Cancel Lpply Browse - Help




Puc. 7.4. lnanoroBoe OKHO peJaKTUPOBAHUS CBOICTB CBS3U

Kpome nMmenn cé:a3u MOXKHO TakxKe 3a11aTh: UMs dccoyuayui, BATAMOCTb COOTBETCTBYIOIIEH Mapsl 0OBEKTOB M HATHYHE
o0mmx poneit. OnHako 60jee BaXKHOM MPEICTABISCTCS ClIeAyollas Bkiaaka Messages ( coobwenus ), cyxamast Jis
cnenuUKauu coobueHuil, IepeaBacMbIX MEXIY COOTBETCTBYIOIICH TapOil 00BEKTOB.

JlobaBneHue coOOIIEHNS U PEIaKTHPOBAHKE €r0 CBOMCTB

J06aBuUTh coobuenus Ha AUATpaMMy KOOnepayuy MOXKHO HECKOJIbKMMU crioco0amu. CTaHIapTHEIH CrIoco0 3aKIIF0YacTCsl B
HCIIOJIb30BAHMK KHOIKH C MMUKTOIPAMMOM coobuenus Ha CrielMalibHOM NaHeln HHCTPYMEHTOB. B aToM ciiyuae
HE00XO0IMMO JIEBOW KHOIMKOW MBIIIN HaKaTh KHOTIKY ¢ H300paKEHHEM TPSMOTO HITH 00OPATHOTO coodweHus Ha
CHeLUaNbHON MaHeId HHCTPYMEHTOB, OTIIYCTHTh JICBYIO KHOIIKY MBIIIH, IEIKHYTh JI€BOW KHOIKON MBI Ha HU300paKeHUU
JIUHHY c63U Ha TUarpaMMe U OTITYCTUTh ee. B pe3yibraTe STUX ASUCTBHIA HA TUArpaMMe PSIIOM C JIMHUCH 65231 TOSBUTCS
N300paKEHHUE CTPEIKH COOOUeHUsl.

Onnako 6oJiee yI0OHBIM MPEACTABIIAETCS CTIOCO0 NOOABICHUS cO0OueHuti C TIOMOIIBIO THATIOTOBOTO OKHA CBOWCTB c8s3ell.
JIJ1st 9TOTO TBOWHBIM IISTYKOM Ha JIMHUY C6513U BBI3BIBACTCS OKHO €€ CBOICTB U PACKPHIBACTCS

BKJaaka Messages ( coobwenus ). [locie 3Toro cieayeT BBIIOJIHUTD ONEpalio KOHTeKcTHOTo Menio Insert To (BeraButs
B HAIPABJICHHH), B PE3yJIbTATE YEro MOSBISAETCS BIOKEHHBIN CNUCOK C MPEATIOKEHHEM BbIOPATh OJIHY U3 ONepariuii
IIEJIEBOTO KJIacca JiIs CIeMPUKAIIN UMEHH coobujenus (puc. 7.5).

Link Specification for Untitled _ 2=l

General Meszages |

| Sequencel tezzage Mame | Receiver Object
201 I j . HoTpohcTeo yre

opname

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

npoduTate MNAH-koal

1| | ]
ok I Canice] Epply Browse - | Help |

Puc. 7.5. JlnanoroBoe oKHO 10OaBIEHUs COOOIIECHHS sl BHIOPAHHOW CBSI3H

Jis paccmatprBaeMoii MoJienin OaHKOMATa JUIst IEPBOTO CO0OWeHust CIACTYET BRIOPATh OTEPAIIHIO IPOYUTATh
uneHtudukarop kaprouku(). [Tocie BeIOOpa onepayuu 1 JAHHOTO cOOOUieHUs OHO NOOABISCTCS

B CHUCOK cO0OUjeHull TAHHOW 653U, a PAJIOM C JIMHUEH 65131 HA TUarpaMMe Koonepayuu TIOSIBUTCS CTPEJIKa ¢ HOMEPOM U
HUMEHEM 3TOTO coobwerus (puc. 7.6).
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Puc. 7.6. lnarpamma Koornepauunu mocie 100aBleHNs CBI3M Mexly 00bekToM Kitacca Kiment bankomara (akrepom) n
00BEKTOM KiTacca Y CTPOMCTBO YTCHUS KapTOUKU

Kpome nmenu coobueniss MOXKHO Takke 3aJaTh crmepeomun CAHXPOHU3ALMH U 4acTOTy nepenayu. Jist aToi 1einu cieayer
BOCIIOJIb30BATHCS TMAJIOTOBBIM OKHOM CHELM(HUKAIINK CBOHCTB coobuyenuti (puc. 7.7), KOTOPOE MOXKHO OTKPBITH ABOHHBIM
IIEJTYKOM Ha HMEHH CO00ujeHusA B CIIACKE paccMaTpUBaeMoi BK1aki Messages OKHA criel()UKaLlH CBOWCTB Cc6A3U.

Message specification for npouHTaTE K ed

General Detai

— Synchronization

{* Simple
" Senchronous
™ Balking

£ Timeout
" Procedure Call

" Asynchronous
" Return

— Frequency
' Aperiodic

" Periodic

] 4 I Cancel | Apply | Browse - Help

Puc. 7.7. luanoroBoe OKHO ceNU(UKAIIIHA CBOWCTB COOOIICHUS

I'pynna ceoiictB Synchronization (CunxpoHn3amnus) npeaHa3HaueHa JUIsi ONpPeAeICHHs CII0co0a CHHXPOHM3AINN
nepenaBaeMoro coooujenusi. [Ipu I3BMEHEHHH 3TOTO c80licmea N3MEHSIETCs rpaduIeckoe H300paKEHHUE CTPENKU
COOTBETCTBYIOILIETO CO0OUeHUs. XapaKTEPUCTUKA OTASIbHBIX CBOMCTB CHHXPOHHU3ALNH cO0OWeHul 1 TpaddecKoe
n300pakeHIE COOTBETCTBYIONINX CTPEIIOK cO0OweHutl IPUBOJUTCS B ClIeayroIei Tadmure (Taom. 7.2).



Tab6muma 7.2. XapakTepuCTHKa CBONCTB CHHXPOHHU3AIUN COOOIIEHUH

I'paduueckoe
HaszBaHue cBoiicTBa H3o0paxeHue Ha3snauyenue cBoiicTBa
CTpeJIKH

Simple (ITpocToe) —_— = JaHHOE CO0OUeHUe BBITIOMHSICTCS B OHOM HOMOKE YAPAGICHUSL.
DTO ce0ticmeo 3a1aeTcs J0OABISICMOMY Ha TUATPAMMY COOOUEeHUIO TI0
YMOITYAHHIO

Synchronous (CuaxpoHHOE) — e [Tocne mepenaum TaHHOTO cOOOUjeHUs KIINEHT OKUTAeT OTBETA OT
00BEeKTa-IPUEMHIKA O PE3yJIbTaTe BHIITOIHEHNS COOTBETCTBYIOMICH
ornepanuu

Balking (C otkazom) = TTocne mepenayu TaHHOTO co0bOueHust OOBEKT-TIPUEMHHUK OTKAa3bIBAET
KJIUCHTY B BBIIOJIHEHUH COOTBETCTBYIOIICH OIEpalnu, €CIi OH 3aHAT
BBITTOJTHEHHEM APYTHX OMEepaIii

Timeout (C oxumganuem) % IMocne mepenauu NaHHOTO cO0OUjeHUsT OOBEKT-IIPHEMHUK MOXKET
MIOMECTHUTH IAHHOE CO0OWeHIe B OUePe/ib C OTPAaHUYEHHBIM BPEMEHEM
OKUJIaHUS, €CITH OH 3aHST BBITIOJHEHUEM JIPYTUX Olepamui

Procedure Call (Bb13oB - KnueHT noceutaeT ganHoe coobuyerue 00beKTy-IIPUEMHUKY U, YTOOBI

MPOIIETyPHI) TIPOAOIDKHUTE CBOIO PabOTy OXKHIAET, ITOKa BCSI JabHEHIIas BIOKCHHAS
MOCIIEIOBATEILHOCTE co0Ouenull He OyneT o0paboTaHa MPUEMHUKOM

Asynchronous (ACHHXpOHHOE) ™= KimeHT mockutaeT naHHoe coobujenue v IPOA0KaeT CBOIO padoTy, He
OKHas TOATBEPIKICHIS OT 00BEKTa-IIPUEMHHKA O TTOJTyYCHUH
3TOT0 co0bwenus. IIpu 7TOM COOTBETCTBYIOIIAs! ONEPALHsI MOXKET OBITh
KaK BBITIOJTHEHA, TAK ¥ HE BBHIIIOJTHEHA

Return (Bozgpar)  ----- k= JanHoe coobuyenue OCHUTAETCS KIIMEHTY 1TOCIe OKOHYaHUS

BBITIOJTHEHHWA BBIZOBA ITPOLUCAYPHI

I'pynna cBoiictB Frequency (Yactora) mpenHa3zHaueHa I yKa3aHUA IEPHOJMUECKOTO XapakTepa Imepeaadn coooueHusl.
[Tpu m3MEeHEeHUH TOTO ceoticmea Tpadudeckoe N300paKeHHE CTPEITKA COOTBETCTBYIOIIETO CO0OujeHss He

mmensiercs. Ceoticmso Aperiodic (Aneproauaeckoe) 03HaYaeT, YTO co0OujeHUe TIOCBUTAeTCS KITMSHTOM HEPEeTyIISIpHO.
[pu 3TOM co0bWeHie MOKET OBITh OTIIPABIICHO OJIUH WJIH HECKOJBKO Pa3 4epe3 pa3iIUuHbIC TIPOMEKYTKH BPEMCHH.

DT0 ceoticmeo 3amaetes A coobwenust no ymomdanuto. Ceoticmso Periodic (Ilepuoamueckoe) o3HavaeT,

9TO coobujeHue PETYISPHO TOChIIACTCS KIIMEHTOM Yepe3 OIpeaeICHHBIC IPOMEXYTKH BPEMEHH.

[TpumMeHnTENBHO AT MOJIENTH OaHKOMaTa MOYKHO OCTaBHUTh PACCMOTPEHHBIE c8olicmaa coobujeHuti 63 UI3MEHEHUs, B TOM
BHUJIE, B KAKOM OHH OIIpEeZIeJIeHBI n0 yMOIIYaHuIo porpamMmoii /BM Rational Rose 2003.

Ha6ODaTODHaH pa60Ta 17. Pa3pa60TKa JAHarpaMMeal IIOCJACA0BATCIbHOCTH.

OcobenHocTH pa3pabOTKH AUarpaMMbl ociaenoBaTebHOCTH B cpene IBM Rational Rose

Jluazpamma nocredogamenvrocmu siBIsieTCs: Apyroi GopmMoit BU3yanu3aluy B3auMOICHCTBUS B MOJICIH H, KaK

U Juazpamma Koonepayuu, onepupyeT obvexmamu v cooouenusmu. O0IMe peKOMEHIAINH 0 TIOCTPOSHUIO OUacpaAMMbl
nociedosamenvHocmu ObUTH PACCMOTPEHBI B JISKIHH 8 Kypca "OCHOBBI 00beKmMHO-0pUESHMUPOBAHHO20 MOOETUPOBAHUS B
Hotammmu UML". OcobeHHOCTh paboThl B cpene /BM Rational Rose 2003 3akiroqaercss B TOM, YTO 3TOT BUJ KAHOHUYECKOU
ouazpammvl MOXKET OBITh CO3J1aH aBTOMATHYECKH TIOCIIC TOCTPOCHHUS IUATPaMMEBI Koonepayuu M HaxkaTus kiasumm <F5>. C
ITOMOIIBIO ATOH XKe KIIABUIIN OCYIIECTBICTCS EPSKITFOUCHIE MEXKTY AUarpaMMaMHy TIOCIEIOBATEIIEHOCTH H KOONepayull B
MO/ICTIH.

OnHAKO B OTJEIBHBIX CTydasiX ObIBAET yIOOHO HAYATH TIOCTPOCHUE OUASPAMM 63AUMOOCIICMEUSL C OUASPAMMbL
nocnedosamenvHocmu. B 3TOM cilydae aKTHBU3UPOBATh pabodee OKHO Ouaepammuvl HOCI€008AMETbHOCHIU MOXKHO
HECKOJIBKUMH CIIoco0aMu:

[ ] ].ueJ'IKHyTL Ha KHOIIKEC C I/I306pa)K€HI/I€M AuarpaMmbl B3aPIMO[leI>iCTBPIH Ha cmaHdapmHoﬁ naxelu uHcmpymenmoe 1
BLI6paTL JJIA IOCTPOCHUA AUarpaMmy mocCjea0BaTCIIbHOCTH.



. BBITONHATE ONEPAINIO IIABHOrO MeHio: Browse ~ 7 Interaction Diagram (bpaysep —* Jlmarpamma
B3aMMOJICHCTBHSI) M BEIOPATH JJIs OCTPOCHHSI HOBYIO JIHATPAMMY HOCIIEI0BATCIBHOCTH.

. BbINOMHUTE Onepanyo KOHTEKCTHOTO MeHI0: New — Sequence Diagram (Hosas — Juazpamma
nocnedo8amenbHOCmu) IS JIOTHYECKOTO MPEICTABICHHS WK PEACTABICHUS BAPUAHTOB HCIIOJIh30BaHUS B Opay3epe
MPOEKTA.

[Tpu 3TOM NOSIBISIETCS] HOBOE OKHO C YUCTBIM pabouuM JUCHOM OUASPAMMbL KAACCO8 W CTICLUANIbHASL NAHeNb
UHCMPYMEHMO8, COIePIKAINAs KHOMKU C M300pakeHUEM IpapUUeCKUX MPUMUTHBOB, HEOOXOMMBIX JIJIs

pa3paboTtku duacpammel nociedosamenvrHocmu (Tadmn. 8.1). HasHaueHune OTACTBHBIX KHOIOK MAHEIH MOXKHO y3HATh U3
BCIUTBIBAIOIINX MOJCKA30K.

Tabmuna 8.1. HazHaueHne KHOMIOK CHEeINabHOM MaHe I HHCTPYMEHTOB THarpaMMBbI ITOCIIeI0BATEILHOCTH

I'papuueckoe BenusiBaromast
Ha3nauyeHne KHONKHU
u3o0paxeHue NMOACKAa3Ka
2 Selection Tool [peBpamaer nzoopakeHne Kypcopa B pOpMy CTPEIIKH IS TOCIIEIYIOIIETO
BBIJICJICHUS 3JICMEHTOB Ha TUarpaMMe
BT Text Box Jlo6aBnsieT Ha quarpaMMy TEKCTOBYIO 0011acTh
= Note JobaBisieT Ha TUarpaMmy NpUMEYaHHE
- Anchor Note to Item  [loGaBisieT Ha quarpaMMy CBsI3b IIPUMEYAHUS C COOTBETCTBYIOIUM
d rpau4ecKuM 3JIEMEHTOM JHarpaMMbl
= Object JloGaBnsieT Ha qUArpamMMy 00beKm
. Object Message Jo6aBiseT Ha TUarpaMMmy IPOCTOE COoOujeHUe
= Message To Self JlobaBnseT HA TUATpaMMy peieKCueHoe coobueHue
3 Return Message JlobGaBnseT Ha qUArpamMmy coobuerie TATIA BO3BpaTa U3 BbI30Ba MPOIIECITyPhI
¥ Destruction Marker Job6apnseT Ha TUarpaMMy CHMBOJI YHHUTOKCHHS 00beKma
- Procedure Call Jo6aBnseT Ha TUarpaMMy coobuyeHie TATIAa BI30Ba IPOLEAYPHI (10
YMOJTYaHHUIO OTCYTCTBYET)
s Asynchronous Message J1006aBisieT Ha quarpaMMy acCHHXPOHHOE coobuyerue (TI0 yMOTIaHHIO

OTCYTCTBYET)

Ha criermansHOM maHe M HHCTPYMEHTOB 110 YMOIYAHUIO MPUCYTCTBYET MPAKTUICCKH BCE MUKTOTPAMMBI SJIEMEHTOB,
KOTOPBIE MOTYT OBITh HCIIOJB30BAHBI JJIsl TIOCTPOCHUS OUazpamMmsl nociedosamenvHocmu. Y13 TOMOTHATETBHBIX
MUKTOrPaMM rpaUIecKUX IEMEHTOB Ha CICIHANBHYIO NAHEIb UHCMPYMEHMO8 MOKHO TOOABUTH JIUIIH COOOWeHe THIIA
BBI30Ba MPOIIEAYPHI M ACHHXPOHHOE coobwenue (TIocaentss ctpoka Tadi. 8.1). OTHOCHTENBHO N300pakeHHS
ACHHXPOHHOTO co0bwenus B popMe MOTyCTPEIIKH CIIeYeT 3aMETHTh, YTO XOTS B Bepcuu si3bika UML 1.5 3TOT 3neMeHT
OTCYTCTBYeT, B cpenie /BM Rational Rose 2003 B03M0KHO H300pa3uTh 3TOT TUT coobweHuti B popMe CrielmasbHOTO
rpadu4yeckoro cmepeomund.

JlabopartopHas padora 18. PaspaboTka auarpaMMBbl COCTOSIHUI U PEIAKTHPOBAHHE CBOMCTB €€ DJIEMEHTOB.

OcobenHocTH pa3paboTKy TuarpaMMbl cocTostHui B cpee IBM Rational Rose 2003

TTepexons kK pacCMOTPEHUIO AUATPAMMBI COCMOsAHUL, CTIETYET OTMETHTD, 9TO B cpene /BM Rational Rose 2003 atoT THII
JMarpaMM MOYKET OTHOCHTBCS K OTIeTIBHOMY KIIACCY, onepayuu Kiacca, BApUaHTY HCIOIb30BaHMS, MAKETY WU
npencrasiacHuto. OOIIHe pEKOMEHIAIIMA 10 TIOCTPOCHHUIO TUATPAMMBI COCTMOsHU OBLTH PACCMOTPEHEI B JeKImax 9 u 10



Kypca "OCHOBBI 00beKMHO-0PUEHMUPOBAHHO20 MOOeauposanus B Hotatmu UML". J{ist Toro 94To0bl MOCTPOUTH
JUarpaMMy cOCmosiHull, €¢ BHaYaiIe HeOOXOIMMO CO3/1aTh U aKTHBU3HPOBATh.

Hagatp TIOCTPOCHUE TarpaMmbl cocmosiHuil JUIA BBI6paHHOI‘O OJICMCHTA MOICIIN UIITH MOHQHpreMOﬁ CHUCTCMBI B LICTIOM
MOXHO OJJHUM U3 CJICAYIOINX CIIOCO0O0B:

° [enxHyTh HAa KHOIIKE C H300pakKEHUEM JHArPaMMBl COCMOAHUL HA CIMAHOAPMHOU NAHeIU UHCIPYMEHMO08, TIOCIIe
9ero cieyeT BRIOpaTh MPECTaBICHNE U THII pa3padaThiBaeMOH qHarpaMMBl - HOBas AUarpaMMa COCMOSHU.

° Beigenuts norudyeckoe npexacrasienue ( Logical View ) winu npencrasienue BapuanToB ucnosib3oBanus ( Use
Case View ) B Opay3epe pOEKTa U BBIIOIHUTD ONIEPAIINI0 KOHTEKCTHOTO MEHIO: New ~7 Statechart

Diagram (Hosas ~ Jluarpamma cocmosnuii ).

. PackpsrTs normueckoe npexacrasienue ( Logical View ) B Opay3epe npoeKTa U BEICTATH PacCMaTPHBAEMBIHA
KJIacc, onepayuio Kiaccd, akeT, WK PacKpBITh IPeICTaBIeHIe BapranToB ncnonb3oBanus ( Use Case View ) u BEIOpaTh
BAPHAHT HCIIOB30BAHMS, I0CTIE YEro BHIIONHUTH ONEPAIHio KOHTEKCTHOro MeHio: New ~ 7 Statechart

Diagram (Hogas ~ Jluarpamma cocmosnuii ).

° BrimonHuTh Onepanuio riiaBHOTo MeH0: Browse ~* State Machine

Diagram (O630p % JluarpamMma cocmosnuii ), IOCTIE Yero CIeLyeT BHIOpaTh MPeCTABICHHE U THII Pa3pabaThiBaeMoil
JTUarpaMMBbl.

B pe3ynbTare BRIIOTHEHHUS 3TUX ACUCTBHUI MOSBISACTCS HOBOE OKHO C YHCTBIM paboyuM IUCHOM TUATPAMMEBI COCMOSHUU 1
CICIHATBHAS HAHELb UHCMPYMEHMO08, COACPIKaIlas KHOIKH ¢ H300paXeHUEM rpayuuecKuX IEMEHTOB MOICIIH,
HEOOXOAUMBIX JUIS Pa3pabOTKU muarpaMMbl cocmosinuii (Tabm. 9.1). HaznaueHue oTAeIbHBIX KHOTIOK AHEIH MOXKHO y3HATh
13 BCIUTBIBAIOIIMX MOJCKA30K.

Tabmuma 9.1. Ha3zHaueHne KHOIOK CHEMAIbLHON MMaHeI HHCTPYMEHTOB THarpaMMbl COCTOSTHAN

I'papuueckoe BennbsiBaromas
Ha3nayeHne KHONKHU
u3o0paxeHue MmoACKAa3Ka
[ Selection Tool [IpeBpamaet nzobpaxkeHne Kypcopa B popMy CTPEIKH ISl TOCIEAYIOIIETO
BBIJICIICHUS 2JIEMEHTOB Ha JUarpaMMe
AEC Text Box JloGaBnseT Ha quarpaMMy TEKCTOBYIO 00J1acTh
= Note JlobGaBmnsieT Ha qUarpaMmy NpuMedaHue
- Anchor Note to Item [[oGaBinsier Ha TuarpamMmy CBsI3b IIPHMEYaHHS C COOTBETCTBYIOIINM

d rpaUIecKuM 3JIEMEHTOM JAHArPaMMBI

= State JloGaBiser Ha [uarpaMMy COCmosiHue

. Start State JloGaBiser Ha quarpaMMy HadallbHOE COCIMOSHUE

@ End State JlobGaBnseT Ha quarpaMmMy KOHEYHOE COCTMosiHUe

Ve State Transition JlobGaBmnseT Ha qUATpamMMy nepexoo

0 Transition to Self JlobaBiisieT Ha TUArpaMMy pedieKCUGHbLIL Nepexo0

_ Horizontal Jlo6aBmnseT Ha qUarpaMMy TOPU30HTAIBHO PACTIONOKEHHBIH CHMBOJT
Synchronization CHHXPOHH3ALUH (TI0 yMOJYaHHIO OTCYTCTBYET)
Vertical JloGaBiser Ha TuarpaMMy BEPTHKAILHO PacloiI0KEHHBIH CUMBOJ
Synchronization CHHXPOHH3ALUH (TI0 YMOJYaHHIO OTCYTCTBYET)

& Decision JloGaBiser Ha TuarpaMMy CUMBOJI IIPUHATHS PEIICHHUS IS

aJbTEPHATUBHBIX 71€pex0006 (TI0 YMOTIaHUIO OTCYTCTBYET)

Ilo yMOTYaHWUIO HA CIICNUAIEHOW TAHEIN HHCTPYMEHTOB MOT'YT OTCYTCTBOBATh KHOTIKY C TPEMS ITOCIICTHUMU
rpadraeckuMu dyreMeHTaMu u3 Tabauiml 9.1. ITpyn HEOOXOAMMOCTH X MOKHO TOOABUTH Ha CHECIHAILHYIO TTaHETh



JarpaMMBbl COCMOSIHUL aHAJIOTHYHO CIIoco0y, paccMOTpeHHOMY paHee B jekuuu 3 (puc. 3.1). [Ipogomxas pazpaboTky
IIPOEKTa 710 MOJAEIMPOBAHUIO CUCTEMBI YIIPaBJICHUSI 0AHKOMAaTOM, MOKHO IPUCTYIHTH K pa3paboTKe HOBOM
JquarpaMMmel cocmosiruti. C 3TOU HEJbI0 VTS JUArPaMMbl COCMOsAHUL MOJICTH OaHKOMATa 3313 JUM

nms Juaepamma cocmosnuii ATM, a B ceKINIO ee JOKYMEHTAI[MH BBEJIEM TEKCT

"uacpamma cocmosnuii OMUCHIBAET KOHeUHbIL asmomam OaHKomara'.

I[O6aBJ'IeHI/Ie COCTOSIHHS Ha JUarpamMmmy COCTOSIHMH U PEAAKTUPOBAHUEC CTO CBOICTB

Jist mo0aBICHUS cOCMOsAHUs HA TUATPAMMY COCMOsIHUY HEOOXOJMMO C MTOMOIIBIO JICBOW KHOIIKH MBIIITH HAXKATh KHOIKY C
n300paskeHHEM TUKTOTPAMMBI COCHOsIHUs Ha CTICIIAABHONW MAaHEI HHCTPYMEHTOB, OTIYCTHUTD JICBYIO KHOIKY MBIIIU H
LICTKHYTh JICBOW KHOIIKOW MBIIIK Ha CBOOOTHOM MecTe pabodvero JIMcTa quarpaMmmsel. Ha quarpamme mosiBUTCS
n300pakeHNe cocmosAnUsa ¢ MapKepaMu H3MEHEHHS €r0 TeOMETPHUYECKUX Pa3MEpOB H MPEIUIOKESHHBIM CPEIoi

HMEHEM /10 YMOIYaHHUIO, KOTOPOE pa3pabOTUHKy CIeayeT H3MEHHTb.

Jis nuarpamMMel cocmosiHull Mo OaHKOMAaTa B KAUECTBE UMEHHU NIEPBOTO JJOOABICHHOTO COCMOsIHUS U3MCHUM
MIpeUIo’KEHHOE TIPorpaMMoi no ymomdanuio uMsi NewState Ha Oxxuganne kaptouku (puc. 9.1). 3agate

UMSI COCMOSIHUSL MOYKHO JIM0O HEMOCPEACTBEHHO MPH J00ABICHUN HOBOTO COCMOsHUS HA TUArPaMMy COCMOSIHULL, 1100
OTKPBIB OKHO clieli(UKALUN CBOUCTB HOBOTO COCMOSIHU.

&+ Rational Rose - ATHmodel - [Statechart Diagram: Logical Yiew  [darparins coc romsid ATH] - =10 x|
EF‘: Edt View Formst Browse Report Query Took Add-Ine Window Help -Eil
OFH BE S RO BREER F+ 48 B
#1 3 Use Cone View :I kg =S
3 Logcal View A
B Ouarpasads cascoon ATH -
# o~ KoHmponnesp Bawea
+ WD) Emapiinryps Bars ceasrs e
B Koxmpoansn = AR AR
+-( Kosmponnss Bamsomara ESPTOHKM
+-H2) Mpueerep Barorsara =
+-10 Tparsaxiyien B swomara &
+ WD) YorpoiicTen B namer /.
l n
e —
F- = Astocistions "
(7 Componard Yiew
¥ Dasplossrrese s L]
B3 Modsd Properte: = —
il | »
) -
4 216
Fe Help, prass F1 Defavult Language: Yisual Basic -

Puc. 9.1. /Tnarpamma cocTosiHIH T10ciie 100aBiIeHUs Ha Hee coCTOsIHUS OKHaaHne KapTOYKH

1 106aBICHHOTO COCMOAHUA MOKHO OTKPBITh OUANI02080€ OKHO €TO CBOMCTB ABOIHBIM IIETYKOM JIEBOW KHOTIKON MBIIIN
Ha M300pakKeHUH TOTO DJICMCHTA Ha JUarpamMme. B 3ToM ciydyae akTHBH3HPYETCS Ouaio2080e OKHO CO CIICIIUATbHBIMU
BKJIQJIKAMH, B TIOJIST KOTOPHIX MOXHO 3aHECTH BCIO MHPOPMALIUIO 710 TAHHOMY cocmosnuto (puc. 9.2).
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Puc. 9.2. /InanoroBoe oKHO crenn(pHUKALUN CBOHCTB COCTOSIHUS

IIpu HEOOXOAUMOCTH B TUAJIOTOBOM OKHE CIICI[U(HUKAIINN CBOUCTB BRIOPAHHOTO COCMOSHISA MOXKHO 3a]1aTh
BIIO’KEHHOE Ucmopuyeckoe cocmosnue. J1jis 3Toro cielyeT BEICTaBUTh OTMETKY Yy CBOMcTBa State/activity
history ( Mcmopuueckoe cocmosinue /oesmenvrhocms) 1 HaxkaTb KHONIKY Apply. B pesynbrate BHyTpH
HCXOJHOTO COCMOsAHUS TIOSBUTCS BIOKEHHOE ucmopuueckoe cocmosnue (puc. 9.3, a).

OMOAHME E3RTOMEM OHMOSIHHE EARTOYEH

® ()

Puc. 9.3. J/Io6aBieHue BIOKEHHOTO HCTOPHIECKOTO COCTOSIHUS () M COCTOSIHMS TiTy00KOoit ncropus (0) 11t COCTOSTHUSA
O>xuiaHue KapTouKu

YTtoObI 00BIYHOE UCMOpUYecKoe coCmosiHie IPEBPATUTD B cOCMOsNUe TITyOOKOH UCTOPHH, CIEAYET JAOTOIHUTEIEHO
BBICTaBUTHh OTMETKY Y CBOMCTBa Sub state/activity history (lcropudeckoe mo-cocTosTHIE/ desimebHOCmb), KOTOPOE
CTaHOBHUTCS JAOCTYITHBIM JUISl pelaKTHPOBAaHMUS 1TOCIIe BBIOOpa IIEPBOTo CBOMCTBA, M HaXkaTh KHONIKY Apply. B pesynbsrare
BHYTPH UCXOJHOTO COCMOAHU TIOSIBUTCS BIOKEHHOE cocmosHue TIyookon ucropuu (puc. 9.3, 6).

YrtoObI 00BIYHOE cOCMOsHILEe TIPEBPATUTD B KOMNO3UM, CIIELYET MU 100aBICHUN HOBOTO COCMOsHUS TIOMECTUTD €T0 BHYTPH
TPaHUIBI TOTO COCMOsIHUA, KOTOPOE HEOOXO0ANMO CHeNaTh KoMno3umusim. B pesynsrate BHyTpH

UCXOJHOTO COCHOsIHUSA TIOSIBUTCSI HOBOE BIOXKEHHOE cocmosinue ¢ nMeHeM NewState, KoTopoe npH nepeMereHnn
KOMITO3UTa B 00JIACTH AMATrPAMMBI cOCTmosHull Bceraa 0yneT HaXOAUThCs BHYTPH CBOETO KoMmro3uTa (puc. 9.4).

OHMOAHHE KAPTOYKH

MewState
®

Puc. 9.4. IIpeBpammenue cocrostans OXuaanne KApTOYKH B KOMIIO3UTHOE COCTOSHUE

PaCCMOTpeHHI)IG BBIIIC ﬂeﬁCTBHﬂ OPUBCACHBI TOJBKO € LEJIbI0 WIITIOCTPpALIUN 0co0eHHOCTEH CHGHI/I(i)I/IKaIII/II/I HUCTOPUYCCKUX
1 BJIOKCHHBIX HO,HCOCTOHHI/Iﬁ 1 HC OTHOCATCA K pa3pa6aTLIBaeM0171 MOACIN OaHKOMAaTa.



JIOMIOTHUTEIBHO MOXKHO ONPEAEINUTD CISAYIOIINE CBONCTBA COCIMOAHUI: 3a1aTh TEKCTOBBII CTEPEOTUII COCMOAHUA,
OTPE/ICIUTh BHYTPECHHHE JCHCTBUS HA BXOJIC U BBIXOJIC, & TAK)KE BHYTPECHHIOIO OesimelbHOCMb. DTH CBOUCTBA JOCTYITHBI
IUTa penakTupoBanus Ha Bkiaake General (Oouiue) u Actions ([eiictus). Ha Brinagke Transitions ( [lepexodwst ) MOXKHO
OTIPENIEIATh M PEIAKTUPOBAThH nepexo0bl, KOTOPBIE BXOIAT U BEIXOAT U3 pPacCMAaTPUBAaeMOro cocTostaus. [locnennss
BKiaaka Swimlanes (Jloposkku) CIy>KUT IUIsl CIeNU(UKAIINH JOPOXKEK, KOTOPhIE, B KOHTEKCTE s13b1ka UML, oTipenenstoTcs
JUTS TAarpaMMBbl 1€ TCIILHOCTH.

JloGaBneHue mepexoaa v pelakKTUPOBAHNUE €T0 CBOCTB

Jnst nobaBieHus nepexoda MeXIy AByMs COCHOSIHUAMYU HYKHO C TIOMOIIBIO JIEBOH KHOIIKM MBIIIN Ha)aTh KHOIIKY C
n300paXEeHUEM 1epexoda Ha CIeNaIbHON TTaHEeI HHCTPYMEHTOB, OTIIYCTHUTb JIEBYIO KHOIKY MBILIH, IIEIKHY T JIEBOU
KHOIIKO MBIIIH Ha H300pa’keHUH HCXOJHOTO COCTOSHUS Ha AUarpaMMe U OTIYCTHTh e Ha H300pakeHHH LIeTIeBOT0
coctosHus. B pesynpraTe 3THX JEHCTBUI HA JUarpaMMe IMOSBUTCS H300paxeHHe nepexood, COSIUHAIOIETO ABa
BBIOpaHHBIX cocTosiHMS. [Ipomomkas pa3paboTKy MOJEIH CHCTEMBI yIIpaBIeHUs: 0aHKOMaTOM, 100aBHM Ha

JMarpaMMy cocmosiHuti HadyanbsHoe cocmosnue ( Start State ) u coeqMHUM ero nepexodom ¢ cocmosanuem OxuiaHue
KapTouk# (puc. 9.5).
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Puc. 9.5. I[I/Ial"paMMa COCTOSTHUH TIOCIIC Z[OﬁaBJ'IeHI/IH Ha HEC nepexoJia U3 HAa4aJIbHOT'O COCTOSAHUSA B COCTOSAHUC O)KI/IZ[aHI/Ie
KapTO4YKHU

[Mocne nobaBneHus nepexoda Ha JUATPAMMY COCHOSIHUL MOYKHO OTKPBITh OUA102060€ OKHO €T0 CBOMCTB 1
cnenuUIIpoBaTh JONOJTHUTENbHBIE CBOUCTBA, JOCTYITHBIE Ha COOTBETCTBYIOMIMX BKIangKax (puc. 9.6). Cirenyer oOpaTuth
BHUMaHHE Ha JiBe TepBble cTpoku Bkiaaku Detail (ITogpo6HO), KOTOpEIE IpeCTaBISIOTCS HanboJiee BRXKHBIMU U3
CBOHCTB nepexooa. Ilepoe noze 6600a Guard Condition ciry>XuT A7t 3aTaHUS CHOPOIHCEE020 YC108USL, KOTOPOE
ompeneNsIeT MpaBmWIo cpadaThIBAaHH COOTBETCTBYIOMIETO nepexoda. Bo BTopoM none 6800a Action MOXHO
crneuuuIUpPOBaTh deticmaue, KOmopoe npoucxooum npu cpabamvléanuy nepexoda A0 Toro, Kak MOAEIUpyeMas cucremMa
TIOTIAJIET B LIEJIEBOE COCMOSIHUE.
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General  Detai |

Guard Condition; ||

Action:

Send event;

Send arguments:

Send target:

Transition between substates

From I j

Ta I (3140 AHME KapTOUKM j

| E. I Cancel | Apply | Browse + Help

Puc. 9.6. /InanoroBoe okHO cnenn(urKaluy CBOWCTB Iepexoa, OTKpeiToe Ha Bkiaake Detail (ITonpo6no)

ITpu HEOOXOAMMOCTH MOYKHO OTIPEICIIUTH COOOIIEHNE O COOBITHH, TIPOUCXOSIIIEM IIPH CpabaTHIBAHUH nepexood, a TakKe
BU3YAIIM3UPOBATh BIOXKCHHOCTD COCMOAHUL W TIOJKITIOUYUTE UCTOPHIO OTJCIBHBIX COCIMOSHUL

OKoHYaTeTHHOE MTOCTPOCHHUE JUArPaMMBbl COCTOSTHII MO OaHKOMaTa

I[J'If[ 3aBCPUICHUA NMOCTPOCHUA JUArpaMMbI COCMOSIHULL paccMaTpuBacMoro nmpumepa CJaICcayeT OMMCaHHbIM BBIIIC CII0co00oM
,Z[O6aBI/ITI> OCTaBIIHUECS COCMOAHUA N nepexodbl. C aroii LEIBIO CJICAYCT BBIMTOJHUTD CICAYIOINUE EeNCTBUS:

1. Jlo6aButh cocmosinus ¢ nmenamu: Oxxunanue seoaa [1MH-kona, [Iposepka [IMH-kona, Oxxunanue Beidopa
kiueHTa, O6paboTka 3armpoca Ha CHATHE HaTHM4YHbEIX, OOpaboTKa 3anmpoca Ha IoJIlydeHHE CIIpaBKH, Brrgada
HanM4HbIX, [ledaTs, Bo3Bpar kapTouku, 3aBepuieHue TpaH3aKIUU U GUHATBHOE COCMOsIHUE.

2. J106aBuUTh nepexood: KapToUyKa BCTaBIICHA, HAMPABJICHHBIN OT cocmosinua Oxunanne
KapTouku k cocmosanuto Oxunanue soga [IMH-xona.

3. Jo6aButk nepexoo: [IMH-kox BBeNCH, HaNpaBIeHHBIN OT cocmosnus Oxunanue Beoaa [T1MH-
koja k cocmosinuto Ilposepka [TMH-kona.

4. Jl06aBHUTE nepexod: OTMEHA TPaH3aKIUH, HAIIPABJICHHBIN OT cocmosinusa Oxunanve BBoaa [TMH-
KOJa K cocmosnuio Bo3BpaT KapTOUYKH.

5. Jlo6aBuTE nepexod co cmopooicesvim ycaoguem: [ITMH-kom BepHBIH |, HATTPaBICHHBIN OT cocmosinus [TpoBepka
I[MNH-koxa k cocmosanuto OxuaaHue BEIOOPA KIMCHTA.

6. Jlo6aBuTE nepexoo co cmopooicesvim yerosuem: [ITMH-koq HEBEpHBI]|, HanpaBIeHHBIH OT cocmoanus [IpoBepka
[MNH-koxa k cocmosanuro Oxuaanue Beoga [IMH-koxna.

7. J106aBUTE nepexoo: Tpu HEYAAUH C Oelicmsuem Ha nepexode KOHPHUCKALNSA KapTOYKH, HATIPABICHHBINA

oT cocmosanus Tposepka [TMH-koma x cocmosnuio 3aBepiienne Tpan3akiuu. J{ist 3ananus oeiicmeust Ha OAHHOM
nepexoode CIeIyeT BBECTH TEKCT KOH(UCKAIMI KapTOUYKH B mmoJiec BBoAa Action (/eiictue) Ha Brinagke Detail (ITogpo6HO)
OKHa crel(UKAUU CBOMICTB JaHHOTO nepexooa (puc. 9.7).
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Transition between subsztates
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Puc. 9.7. InanoroBoe 0KHO crienn(pUKaIIH CBOMCTB TIepexoia TpPH HEeyJaud TpH 3aJaHUH JEHCTBUS Ha Iepexoie

I[J'Iﬂ MMPOAOJIKCHUS MMOCTPOCHUS AUarpaMMbl cocmosinuil CJICAYCT BBIIOJHUTL CJICAYIOIINEC ﬂeﬁCTBHﬂZ

8. J106aBHTE nepexod: BEIOOP CYMMBI CO CHIOPOJICEBbIM YC08UeM: [CYyMMa BBelleHa |, HalIPpaBJICHHBIH

oT cocmoanus Oxkumanue BpIOOpa KIMeHTa K cocmoanuio O0paboTka 3ampoca Ha CHATHE HATMIHBIX.

9. Jlo6aBHUTE nepexod: BEIOOD CIIpaBKH, HANPaBIESHHBINA 0T cocmoanus OxuaaHue BpIoopa

KIIMeHTa K cocmosnuto O6paboTka 3ampoca Ha IMOJyIeHHEe CITPABKH.

10. Jlo6aBHUTE nepexod: OTMEHA TPaH3aKIIUHU, HAIIPABJICHHBIN OT cocmosinus Oxunanue BeIoopa

KITMEHTA K cocmosiHuto Bo3Bpar KapTouKH.

11. J106aBUTE nepexood co cmopodicesvbim ycioguem: [KpeTUT He TPEBBIIICH |, HATPABICHHBIN OT cocmosinus O0paboTka
3arpoca Ha CHATHE HAIMYHBIX K cocmosaHuio Beiada HaTMIHBIX.

12. J106aBUTE nepexood co cmopodicesbim ycioguem: [KpeIUT MPEBHIIICH] ¢ deticmauem Ha nepexode COOOIICHHE,
HaTpaBJIEHHBIN OT cocmosanus OOpaboTKa 3ampoca Ha CHATHE HATMYHBIX K cocmosiHuto Bo3BpaT KapTOUKH.

13. J106aBUTh nepexod: HaMYHBIE BBIJAHBI CO CTNOPOAICEGHIM YCOGUeM: [BBIOpaHa MevaTh YeKa], HarpaBiIeHHbIH

0T cocmoanusa Brinada HAMMIHBIX K cocmosinuto [leqats.

14. J100aBUTE nepexoo: HATMYHBIC BBIIAHBI CO CHOPOJICEGbIM YClosUeM: [TIeYaTh YeKa He BEIOpaHa], HalpaBICHHBIN
0T cocmosnus Belgada HATMIHBIX K cocmosinuio Bo3Bpar kapTouky.

15. J106aBuTh nepexoo: cupaska cOpMHUPOBaHa, HANIPaBIEHHBIH 0T cocmosnua OOpaboTKa 3ampoca Ha MOJTydeHHe
CHpaBKH K cocmosinuio [ledars.

16. J106aBUTh nepexoo: neyats 3aKOHYEHA, HANIPABJICHHBINH OT cocmosanus [1edats kK cocmosinuio Bo3BpaT KapTOUKH.
17. Jl06aBHUTE nepexod: KapTouka BO3BpaIlleHa, HANPaBIeHHBIA OT cocmosnus Bo3spar

KapTOUKH K COCTmoAHui0 3aBepIICHHE TPAH3aAKITIH.

18. Jl06aBHUTE nepexod: TpaH3aKIUs 3aBepIlIeHa, HAPABICHHBINA OT cocmosius 3aBepIIeHue
TpaH3aKIMU K cocmosnuto OXunaHue KapTOuKH.

19. Jlo6aBuTE nepexod, HapaBIeHHBIN 0T cocmosanus OXuaaHue KapTOUYKH K PHHATEHOMY COCMOSHUIO.

Jluaepamma cocmosimuil U paccMaTpUBaeMoi Mol OaHKoMaTa OyIeT UMETh Cieayrouii Bu (puc. 9.8).
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Puc. 9.8. OkoHYATENBHBIN BUI AUATPAMMEI COCTOSHUMA JJIs1 MOJCITHPOBAHUS TIOBEACHUS OaHKOMAaTa

Crenyet 3aMeTHUTh, YTO B pa3padaTbIBaeMOI MOJEIH Ouazpamma coCmosanuil IBISETCS CAUHCTBEHHOH 1 OIHICHIBACT
MOBEICHHUE CUCTEMBI YIIPaBJICHUs OAHKOMAaTOM B IIEJIOM. | JTaBHOE JOCTOMHCTBO JaHHOW THUArpaMMBbl COCIMOAHUI -
BO3MOXKHOCTh MOJIEJIMPOBATh YCJIOBHBIN XapakTep pealn3aliii BCeX BapHaHTOB UCIIOJIb30BaHMs B (popMe N3MEHEHHS
OTIETBHBIX cocmosiHuil pa3padbaTeiBaeMoi cucteMsl. B To sxe Bpems B cpene /BM Rational Rose 2003

JTaHHAs Juazpamma He SBISETCs] HEOOXOUMOH T TeHepaluy MporpaMMHOro koja. IloaToMy B ciydae xyOiupoBaHus
nH(popManuy, IpeICTaBICHHON Ha JUarpaMMax KOOTIEPAIHH 1 MOCIEA0BATEIbHOCTH, pa3paboTKy JHarpaMMBbl COCMOAHUL,
0COOCHHO B YCIIOBUSIX Ae(UINTAa BPEMEHH, OTITYIIIEHHOTO Ha BHIMOJHEHUE POEKTA, HHOTAA OIYCKaloT.

.Ha6ODaTODHaH pa60Ta 19. Pa3pa60TKa JHarpaMMBl IeTeIbHOCTU U PEIAKTHUPOBAHUE CBOMCTB €€ DJIIEMEHTOB.

OcobeHHOCTH pa3pabOTKM TUarpaMMel JesTeabHocTH B cpene IBM Rational Rose 2003

Jluaepamma desmenvrocmu B cpene IBM Rational Rose 2003, Tak ke kKak U duaepamma COCTOSTHUHN, MOKET OTHOCHTHCS K
OTIIENIFHOMY KIIACCY, Onepayuu Kiacca, BApHAHTY UCTIONB30BaHUs, MAKETY WU MpeacTaBieHu0. Oomrue

PEKOMEHIAINH 710 TIOCTPOCHHIO JHATPAMMBI OesimeibHocmu ObUTA pacCMOTpPEHBI B Jiekuu 11 kypca "OCHOBEI 00bekmHo-
OpUEeHmMUPo8anHo2o mooeiuposanus B Horatmuu UML". JIjist TOro 9T00BI OCTPOUTH JUATPAMMY OestmelbHOCHU, €€ BHaYale
HEOOXOAMMO CO3/aTh U aKTUBU3HUPOBATb.

Hauatp MOCTPOCHUEC AUarpaMmbl desimenbHoCmu JJIA BLI6paHHOl"O JJICMCHTA MOACIIN HUJIN MOHGHpreMOﬁ CHUCTCMBEI B IICJIIOM
MOXHO OJHUM U3 CJICAYIOIINX CITOCOOOB:

. [enkHYTh Ha KHOTIKE C U300pKEHUEM OUASPAMMbL COCTMOANUL HA CAHOAPMHOU NAHENU UHCMPYMEHMO8, TIOCIIe
4ero CJeyeT BEIOpPATh MPECTABICHUE U THIT Pa3padaThiBACMON JHarpaMMBl - JHarpaMMa 0estmeibHOCHU.

° Brirermts normaeckoe npenactasnenne ( Logical View ) nm npencrasnenue B;agI/IaHTOB ncnons3oBanus ( Use
Case View ) B Opay3epe NMpoeKTa U BBIIOJIHUTD OIIEPaIMI0 KOHTEKCTHOTO MEHIO: New Activity

Diagram (Hosas ~ 7 JIuarpamma desimensHocmis ).

. PackpriTh 1orHueckoe npencrasneHue ( Logical View ) B Opay3epe npoekTa v BBIAEIHTh paccMaTpUBacMbIi
KJIaCC, onepayuio Kuaccd, akeT, WK PacKPBITh MPEICTaBICHUE BapraHTOB ucnonb3oBanus ( Use Case View ) u BEIOpaTh



BAPHAHT HCIIONB30BAHMS, MOC/IE YEr0 BBIIOMHATE ONMEPAINIO KOHTEKCTHOro MeHio: New 7 Activity

Diagram (Hosas ~ 7 JIuarpamma desimensHocmis ).

BBIIOTHHTE ONEPALHIo TIABHOTO MeHIo: Browse ~~ State Machine Diagram (O630p ~? Jlmarpamma
COCTOSIHUI), TIOCJIE CIIEAYET Yero BEIOpATh NPEACTABICHUE U THIT Pa3padaThiBaCMON JHArPaMMBI -

JarpamMMa destmenbHOCHu.

B PE3YIbTATE BBINTOJIHCHUS 3TUX ﬂeﬁCTBHﬁ NOsABJIACTCA HOBOC OKHO C YHUCTBIM pa60ttu/v1
JUucCmom quarpaMmbl odessmenbHoCmu 1 CricuralibHas naxelb uHCmpymenmoes, CoOACpIKallas KHOIIKU C I/I306pa)KeHI/IeM

rpadu4ecKux 3JeMEHTOB, HEOOXOAMMBIX JUIs Pa3pabOTKH AUarpaMmsl desimenvrocmu (tabu. 10.1). Ha3nauenue otaenbHbIX

KHOTIOK ITaHCJIM MOKHO Y3HATh U3 BCILIBIBAIOMINX ITOJICKA30K.

k

AL

2

Tab6muma 10.1. HaznaueHne KHOTIOK CIieMaIbHON MaHeI HHCTPYMEHTOB JUArPaMMBI JeSTeIbHOCTH

I'padguueckoe
H3o0paxkeHue

BenubiBaromas

MOoJACKa3Ka

Selection Tool

Text Box

Note

Anchor Note to Item

State

Activity

Start State

End State

State Transition

Transition to Self

Horizontal

Synchronization

Vertical

Synchronization

Decision

Swimlane

Object

Object Flow

Business Activity

Business Transaction

HasHayenune KHONKH

[MpeBpamaer n3o0pakeHne Kypcopa B OpMy CTPEIIKH AJIS TOCIEAYIOIIETO
BBIJICTICHUSI JIEMECHTOB Ha IHarpamme

JloGaBisieT Ha quarpaMMy TEKCTOBYIO 00J1acTh
JloGaBiser Ha uarpaMMy IpUMeyaHue
JloGaBisieT Ha [uarpaMMy CBSI3b IPUMEYAHUS C COOTBETCTBYIOIINM

Fpa(l)I/I'-IeCKI/IM 3JIEMCHTOM AUarpaMMmbl

JloGagisieT Ha AUAarpaMMy COCTOSTHHE

JloGaBiseT Ha quarpamMMy OesmenbHOCb

I[O6aBJ'IH€T Ha JuarpaMmmy HadaJlbHOC COCTOSHUC

JloGagisieT Ha AUarpaMMy KOHEYHOE COCTOSTHHE

JlobGaBmnseT Ha qUArpamMMy nepexoo

JloGaBiser Ha quarpaMMy peqhieKCUusHblil nepexoo

JloGagisieT Ha AUarpaMMy TOPHU30HTAIBHO PACIIONOKEHHBIH CHMBOI

CHUHXPOHHM3aIUn

ﬂO6aBJ’IH€T Ha JuarpaMmmy BEpTHUKAJIbHO paCHOJ’IO)KeHHI:Ii;I CHMBOJI
CUHXPOHH3AIUN

JlobaRisieT Ha IUATPAMMY CUMBOL NPUHAINUS PEUEeHUsT TS
ANbTEPHATHBHBIX 1€pex0008

JloGaBiseT Ha [uarpaMMy JIOPOKKY

JobagisieT Ha Juazpammy ob6vexm (IO YMOTUYAHUIO OTCYTCTBYET)

JlobaBiisieT Ha IUarpaMMy CTPEIIKY nomoxa 06vexkmog (110 YMOTUYaHHIO
OTCYTCTBYET)

JlobagisieT Ha IuarpaMmy OU3HEC-IEATEILHOCTD (TI0 YMOITIaHUIO
OTCYTCTBYET)

JlobagisieT Ha AuarpaMmy OU3HEC-TPAH3AKIIHIO (TI0 YMOITYaHUIO
OTCYTCTBYET)



Kak BUIHO U3 JTOHU T36J'II/IIII)I, 1o YMOJYaHUIO Ha MaHEJIN UHCTPYMEHTOB OTCYTCTBYIOT HEKOTOPLIC rpa(i)nqecxne 3JICMCHTHI,
a UMCHHO - KHOIIKU C MUKTOrpaMMaMiu 00BEKTA U HOMOKA 00BEKmMOos. HpI/I HCO6XO,HI/IMOCTI/I HUX MOXHO ,HO6aBI/ITL Ha
CIICHUAJIbHYIO TAHCJIb AharpaMmbl desimenbHoCmuU CTaHAapTHBIM CHOCO6OM, KOTOpLIﬁ ObLI OmKCaH paHece.

Jiist pa3pabaThIBaeMOI0 IPOCKTA CHCTEMBI YIIPABICHHUS OAaHKOMATOM OUAZpaAMMA OesimelbHOCHY OTTICHIBACT
MOCJICIOBATEIBHOCTD JACUCTBHUI KITMCHTA TIPU UCIIOJIh30BaHUHU OaHKoMaTa. [IJis yo0CcTBa MOXKHO BKJIFOUUTH ATy AHATPAMMY
B JIOTHYECKOE npedcmasienue, IUisl 4ero Heo0XonMo B Opay3epe IpoeKTa BBIICIHUTh JIornaeckoe npedcmasnenue ( Logical
View ) U BBITIOJTHATH OIIEPAIIO KOHTEKCTHOTO MeHio: New — Activity

Diagram (Hosas = Jluaepamma desmenvrocmu ). TIpogomxas pa3paboTKy MPOEKTa 710 MOJICIINPOBAHHIO CHCTEMBI
yIpaBiicHUs] 0aHKOMATOM, MOYKHO MIPHUCTYIIUTh K pa3paboTKe HOBOWM JuarpaMMbl OesmenvHocmu. C 3TOH UEeNbIo i
JUarpaMMel desimenbHoCcmuy MOoen OaHkoMaTa 3aganuM uMs Jluarpamma desmenvrnocmu ATM, a B CEKIHIO e
JIOKYMEHTALIUU BBEJIEM TEKCT "/Juacpamma OesimenbHOCHU ONUCHIBACT TOCIIC0BATEIILHOCTh ICHCTBUI KIIHEHTA MPH
HCTIOB30BaHUH OaHKOMaTa'".

ﬂ06aBHCHHC ACATCIBPHOCTH HA AUarpamMmmMy ACITEIbHOCTH U PEAAKTUPOBAHUE €€ CBOICTB

Jis noGaBneHUS dessmenbHOCHY HA TAATPAMMY OesimelbHOCmU HYKHO C TOMOIIBIO JICBOI KHOIIKU MBIIIY HAaXaTh KHOIIKY C
H300pakeHHEM TUKTOTPAMMEI OesimeibHoCcmy Ha CIICIIHAIbHOM MaHeId HHCTPYMEHTOB, OTITYCTHUTb JICBYIO KHOIIKY MBIIIA U
LIEKHYTh JIEBOM KHOTKO# MBIIIN HAa CBOOOTHOM MecTe pabouezo nucma auarpaMmmbl. Ha quarpaMme nosiButcst
n300pakeHne desimenbHOCmU ¢ MapKepaMH U3MEHEHHS €r0 TeOMETPUUECKUX Pa3MepOB U NPEI0KEHHBIM CpeIon

HUMEHEM 710 YMOIYaHHUIO, KOTOPOE pa3pabdoTUHKy CIeayeT H3MeHUTh. Jl00aBUThb desamenbHocmb Ha TUarpaMMy MOXHO
TaKXKe C IOMOIIBIO onepayuy ri1aBHOro merio: Tools ~ Create ~ Activity wiu ¢

IOMOIIBIO O7epayu KOHTEKCTHOTO menio: New 7 Activity, peiBapuTE/IbHO BBIICTHB AHATPAMMY OesmenbHOCHU B
Opay3epe mpoekTa.

B pesyinbrate aTHX AEHCTBHI Ha [UarpaMMe MOSIBUTCS U300pakeHne desmenvHocmu ¢ iMeHeM NewActivity,
IIpeI0KEHHOE MPOrpaMMoii #o yMoirdanuo. HaunHast mocTpoeHue nuarpaMmbl desmeibHochy MOJe OaHKoMaTa, Juis
nepBoii mobaBIeHHOH desmenvHocmu 3aganuM uMs BetaButh kapTouky (puc. 10.1).
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Puc. 10.1. [Inarpamma aesTeIpHOCTH TOCIe JOOABICHUS Ha Hee NesTeIbHOCTH BeTraBUTh KapTOUKy

HOCHC ,I[O6aBHCHI/IH 6eﬂmeﬂbHocmu Ha z[I/IarpaMMy 0€}lm€]le0CWlu MOXHO OTKpBITB 014(1]1020608 OKHO CHCHHq)HKaHHPI ce
CBOﬁCTB nu OHpC,I[eHI/ITB JOIIOJTHUTCIIbHBIC CBOﬁCTBa 6eﬂmeﬂbH0cmu, ,I[OCTyHHBIC Ha COOTBCTCTBy}OH.[I/IX BKJIagAKax (pI/IC.
10.2).
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General I Actions I Transzitions I Swimlanes I

M ame: IBCTaBMTb KapTodey

Stereatupe: || -I
Owner: Buziness Achivity

Contesk: Business Transaction

D' ocurmentation:

=1

I Statesactiviby histony ™| Sub statedactivity histon

Ok I Cancel I Apply I Browsze vI Help I

Puc. 10.2. [InanoroBoe oKHO crieliu(pUKauU CBOUCTB AEATEILHOCTH

[Ipu >TOM 17151 OessmenbHOCHU CTAHOBATCS TOCTYITHBIMH ISl BEIOOpa 1Ba ctepeotnna: Business Activity (busnec-
OdeamenvHocmy) 11 Business Transaction (busHec-TpaH3akius), KOTOpbIe UMEIOT COOCTBEHHOE Tpadudeckoe n300pakeHne
(cm. Tabim. 10.1). Ha Bknanke Transitions ( //epexoost ) OkHa crielu(UKAIMU CBOUCTB 0esimelbHOCMU MOXHO ONPECIISATh
U PEIaKTUPOBATh nepexo0bl, KOTOPBIC BXOAAT U BEIXOMAT U3 paccMaTpUBaeMou dessmenvrocmu. Ilocienusist

BKIaaka Swimlanes (Jloposkku) CIy>XUT IJ1s1 CIeNU(UKAIINHA JOPOKKH, Ha KOTOPYIO TIOMEIIAeTCs

paccMaTtpuBaeMast 0esmenbHOCHb.

Xors npoepamma IBM Rational Rose 2003 no3BosisieT onpeaenuTb CBOHCTBA destmenbHOCmU, JOCTYITHBIE Ha

BKJIajke Actions ([leiicTBus), cineayeT IOMHUTD, YTO BHYTPEHHUE ACHCTBUS SBISIFOTCSI CBOMCTBAMH OOIIETr0 MOHSATHSA
COCTOSIHHS, @ BHYTPEHHSISL OesimenbHOCMb CIIY)KUT UIMEHEM COOCTBEHHO OesmenbHOCmu, IOMeIaeMol Ha

quarpamMmy Oesmenvrocmu. IlosToMy [uist deamensrocmu BO n30exkaHUe HENOPa3yMEHHUH JIydIlle OCTaBUTh 3Ty BKIAJIKY
ITyCTOM.

JlobaBneHue rmepexoaa v pelakTUPOBAHNUE €T0 CBOMCTB

JobaBneHne nepexoda Ha TUATPAMMY OesimelbHOCHY TTOTHOCTHIO aHAIOTUYHO JTUArpaMMe COCTOSTHHMA. A UMCHHO, JUIS
J00aBICHUS nepexoda MeXILy IBYMsI 0esmenbHOCmAMYU HY>)KHO C TIOMOIIBIO JIEBOH KHOTIKHM MBIIIN HAXXaTh KHOIIKY C
n300pakeHIEM nepexooa Ha CIIeUATFHON TTaHeIN HHCTPYMEHTOB, OTITYCTUTH JIEBYIO KHOTIKY MBIIIH, IIEIKHYTh JICBON
KHOTIKOW MBIIIN Ha N300pa’keHIH NCXOIHON OeAmenbHocmy Ha IarpaMMe U OTIIYCTHTh ee Ha H300pakeHUuH

LIENIeBOM desamenvHocmu. B pe3ynbTare 3THX ASHCTBHUI HA THarpaMMe HOSBUTCS N300pakeHHe nepexood, COeTNHSIIOMETr0
JIBE BBIOPAHHBIX OesmenbHocmu. ECIIA B KaueCTBE OJTHOW U3 ICATCILHOCTEH SBISCTCS CHMBOJI BETBJICHUS HITH COCTUHCHUS,
TO MOPSJIOK T00aBICHHS nepexo0d COXPaHIETCs PEKHIM.

Crenyet 3aMeTHUTD, YTO MPU HAJHYHMHU B IPOCKTE 3aKOHUCHHOW Ouazpammbl cOCMOsHUL TIONBITKA T0OaBUTh HAYaIbHOE
COCTOSIHUE Ha AUATPAMMY OesmelbHOCHY C TIOMOIIBIO KHOIIKU CIICIIUATFHON TTAHEIH HHCTPYMEHTOB OKaXETCS
6esycnemrHoi. B aToMm ciyuae npoepamma IBM Rational Rose 2003 ¢ukcupyeT Han4ne B MOICIH HAYaIbHOTO COCTOSHHS
U HE MO3BOJIUT JO00ABUTH €r0 C IIOMOIIBI0 COOTBETCTBYIOIICH KHOTIKY Ha pa3pabdaThiBaeMble Ouazpammol

cocmosiHuil WK desimeabHocmu. PelnTh JaHHYI0 MPo0IeMy MOXKHO MOCPEACTBOM MIEPETACKUBAHMUS C TIOMOIIBIO MBIIIH
HaYaJIbHOTO COCTOSIHMSI U3 Opay3epa mpoekTa Ha JI00YI0 U3 BHOBb pa3padaThIBAEMBIX TUATPAMM.

[ocne nobaBneHus nepexoda Ha IUATPAMMY OesimelbHOCMU CTAHOBSITCS TOCTYMHBIMU JUIS PEAaKTHPOBAHHKS €r0 CBOMCTBA B
CITEIMaIbHOM JHajioroBoM okHe (puc. 10.3), KOTopoe MOXHO OTKPBITh 70 TBOMHOMY IIETYKY JIEBOH KHOMKOM MBI Ha
HU300paKeHUH nepexood.
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Event: I

Argurnents: I

Stereotupe I j

Drocumentation:

[~
| E. I Cancel | Apply | Ef':"-'"-'3'3"| Help |

Puc. 10.3. /InanoroBoe oKHO crieliu()UKannuy CBOWCTB Nepexoia

[pu cienupuKanuy CBOUCTB nepexodos ciaeayeT IOMHUTbD, YTO BCE nepexodbl Ha TuarpaMMe OestmenbHOCH SBISeTCs
HETPUTTEPHBIMH, T.€. HE IMEIOT UMEH COOBITHH. /10 3TOW puunHe nose 86oda ¢ neneM Event (CobbrTne) mis

BCEX nepexo0os NOIHKHO 0CTaBaThes MycThIM. Ho Bce nepexoodul, BEIXOIAIINE U3 CUMBOL06 GemE/ieHUs (PelleHst), TOTKHBI
HUMETB CImMopodicesble YCio8usi, KOTopbie crienuduuupyroTes Ha Briragke Detail (ITogpoOHO) nuamoroBoro okHa
crenuduKaIy CBOICTB nepexood.

OKOHYAaTEeJILHOE TIOCTPOCHHUE TrUarpaMmbl ACATCIIBHOCTH MOJCIIN OaHkoMara

Jluist 3aBepIICHMS IOCTPOCHUS AUArPaMMBbI OesimebHOCmU PacCMaTPUBAEMOT0 IIPUMEpPa CIIEAYET OMMMCAHHBIM BBIIIIC
croco0oM 00aBUTE OCTABINHUECS desmenbHocmu 1 nepexoosbl. C 3TON HETbI0 CIIeTyeT BRIITOTHUTD CIEAYIONINE ASHCTBH:

I. Jlo6aButh dessimenvrocmu ¢ nmenamu: Beectn [IMH-kon, BeiOpats Tin Tpanzakuuu, Bectu cymmy, [Tomyunrts
CIPaBKY O COCTOSIHUM cueTa, [lomyunts Hannunsle, [ToxyanTs dek, [Tomyduts kapTouky n ¢puHaIBHOE COCTOSHHE.

2. J106aBUTE cumeoibl 6emeneHus: (peuiers), PacIioIOKUB UX MEKIY desimenvHocmamu ¢ umeHamu: Beectu [TMH-
Koa 1 BriOpath TN TpaH3akimu, BeiOpaTh THI TpaH3akimu U Beectu cymmy, Bectrn cymmy u [1omy4uTs cripaBky o
COCTOsIHUU cueTa, [lomyunts HanuuHble ¥ [lomyuuts yek, IlomyunTs yek u [lomyunuts kapTouky. Ilpu sToM

MOCIIEAHUI cuMB0 peuteHust OYAET UCTIONB30BATHCS B KAUECTBE CUMBOJIA COCTHHEHHS.

3. Jlo6aBUTE nepexoo, HaNlpaBIeHHEIH OT desmenvrnocmu Beectu [TMH-kox k cumsony pewenusi.

4. Jo6aBuTE nepexoo co cmopodcesvim ycroguem: [IIMH-kox BepHBIii|, HAIPABICHHBIA OT CUMBOA

pewenus X desmenvrocmuy BpIOpaTh THIT TpaH3aKIUK. JJIs1 3a1aHus cTmopodiceso2o yCciosus TAHHOTO nepexood CIeayeT
BBecTH TeKcT [IMH-kxon BepHsIii B moste BBoa Guard Condition ( Cmopooicesoe ycnosue ) Ha Bknaake Detail (IToxpo6rO)
OKHa crie( KAy CBOWCTB JaHHOTO nepexoda (puc. 10.4). IIpu 3TOM TEKCT cmopodice8o2o yciosus CleayeT BBOINUTE 0e3
CKOOOK.
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General Detail |

Guard Condition: II'IHH-K::u:l, BEPHEIN

Action: I

Send event:

|
Send arguments: I
Send target: I

Transition bebween substates

Fram I j

Ta I BrISpaTe THN TPAHZAK LM j

aF. I Cancel Apply Browse + Help

Puc. 10.4. [InanoroBoe OKHO cIiel(pHUKAINN CBOHCTB MEpexoa MPH 3aJaHUH CTOPOKEBOTO yCIOBHUS

I[J'Iﬂ MMPOAOJIKCHUS MMOCTPOCHUSA AUarpaMMbl desimenvHocmu CJICAYCT BBINIOJIHUTD CICAYIOINC HeﬁCTBHHZ

5. Jlo6aBuTh nepexoo co cmopooicesvim ycarosuem: [ITMH-koq HEBEpHBIH |, HaNPaBIEHHBIA OT CUMBOIA peutetuss K
CHMBOJIY COCIMHEHUS.

6. Jlo6aBuTh nepexoo, HapaBIEHHBIN OT desimenbrocmu BIOpaTh TUI TpaH3aKIUN K CUMBOLY Peuletsl.

7. J106aBUTE nepexod co cmopodicedvim ycaosuem: [BBIOOP CHATHS CYMMBI | , HAIIPaBICHHBIN OT cumgona
pewenus K OeasmenvHocmu BBectn cymMmy.

8. J106aBUTB nepexod co cmopodicedbim ycrosuem: [BEIOOP MOITyUEHHs CIIPABKH |, HATIPABJIEHHBIH OT cumM60.1d
pewenus X desmenvrocmu [10TydnTh CIIPaBKy O COCTOSIHUM CUETA.

9. Jl06aBUTE nepexoo, HaNIPaBICHHEIHN OT destmenbHocmu BBeCTH CyMMY K cume0.1y peuierusl.

10. J106GaBUTE nepexood co cmopodcesvim ycioguem: [CyMMa He TIPEBBIIIACT Kpeoum |, HaTIpaBICHHBIN OT cuM80.1a
pewenus X desmenvrocmu [1oqydanTh HaTMYHEIE.

11. J1o6GaBuUTE nepexood co cmopodcesvim ycioguem: [CyMMa TIPEBHIIACT Kpeoum|, HallpaBIeHHBIA OT cuM680.1d
peuieHuss K CAMBOITYy COCTMHEHUSI.

12. Jlo6GaBuTh nepexoo, HarIpaBIEHHEIH OT desamenbHocmu [10yanTh HATHIHBIE K CUMBONY peuleHus.

13. J106aBUTE nepexod co cmopodicedvim ycrosuem: [BbIOpaHa eyaTs 4yeka|, HalpaBlIeHHBIH OT CUMBOLA
peuwienus X desmenvrocmu I10TyqInuTh Yek.

14. J106aBUTB nepexod co cmopodicedbim ycroguem: [NedaTb Yeka He BEIOpaHa], HAalpaBICHHBIH OT CUMBOIA peuenus K
CHUMBOJTY COETMHEHHUS.

15. J106aBuUTb nepexoo, HaNPaBIEHHbIH OT destmenvrocmu [10TydUTh YeK K CUMBOJTY COSTMHEHUSL.

16. JloGaBuTh nepexoo, HaTIpaBIeHHEIH OT desamensHocmu I10TyIUTh CIIPaBKy O COCTOSIHAHM CUeTa K CHMBOILY
COCIMHEHUSI.

17. JloGaBuTh nepexoo, HaIIpaBlIEHHBII OT CHMBOJIa COEAUHEHUS K Oeamenvrocmu [10IydnTs KapTOUuKy.

18. Jlo6aBUTE nepexoo, HaNpaBIEHHEIH OT destmenvHocmu [1oMyInTh KapTOUYKY K (PUHATEHOMY COCTOSHHIO.

IMoctpoeHHas TakuM 00pa3oM Juacpamma dessmenvHocmu OyAeT UMETh ciaenyromuii Buy (puc. 10.5).
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Puc. 10.5. OxoHuaTeaLHBII BUJ AUarpaMMbl JCATCIBHOCTU AJIA MOACIN OaHKOMAaTa

Crnemyer 3aMEeTHTh, YTO B pa3pabaThIBaeMOil MOJICITH Judepamma oesmenbHoCmy He OIMCHIBACT CUTYalnio OJIOKMPOBAHUS
KapTOYKH MPU TPHXKIbI HeBepHO BBeneHHOM [TMH-koze. JIonoIHNTD JaHHYIO TUarpaMMy OesmeibHOCHU, KOTopast
YYHUTBIBACT TAHHOE YCIOBHE B ()OPME MPOBEPKH OTICIHHOIO YCIOBHUS, IPEITaracTCsl YATATEISIM CAMOCTOSTEIIFHO B
Ka4yeCTBE YIIPAKHCHHUS.

Crnemyer moMHHTSB, uTO B cpene /BM Rational Rose 2003 ouacpamma desmenvrHocmu He SABIIETCS HEOOXOIMMOM Is
TeHEpAaLUH MPOrpaMMHOTo kKoja. [ToaToMy pa3paboTKy quarpaMM 3TOTO THIA, OCOOCHHO B YCIIOBHSAX NE(UINTA BPEMEHH,
OTITYIICHHOTO Ha BBITOJHCHHE POCKTa, HHOTA OIyCKAIOT. B TO e BpeMs ClIeAyeT OTMETUTh, YTO B IMIPOEKTaX
PEMHXUHUPHUHTA U JOKYMEHTHPOBAHUS OM3HEC-TIPOLIECCOB OUASPAMMA OesimelbHOCMU SIBISIETCS] OCHOBHBIM CPEICTBOM
BH3yaJIN3aIliy OM3HEC-IIPOIECCOB B KOHTEKCTE si3b1ka UML.

.Ha6ODaTODHaH pa60Ta 20. Pa3pa60TKa JHarpaMMbl KOMIIOHEHTOB M PeIaKTUPOBAHKME CBOMCTB €€ DJISMEHTOB

OcobenHocTH pa3paboOTKu AuarpaMMbl KoMoHeHTOB B cpeae IBM Rational Rose 2003

Jluacpamma Komnonenmog CIyKUT 4acTbI0 (PU3NUECKOTO MPECTABICHNS MOJIENIN, UTPAET BaXKHYIO POJIb B IIpoLiecce
OOAII u sBisieTcst HEOOXOIMMOM AJIs TeHepaluy MPOTpaMMHOTro Koja. O0mune peKoMEeHAAINH /10 TOCTPOSHHIO
JUarpaMMBbl KOMHOHEeHMO08 OB pacCCMOTPEHBI B JIEKIHH 12 Kypca "OCHOBBI 00beKmHO-0pUeHMUPOBAHHO20
moOdenupoganus B HoTaumn UML". JIns pa3paOoTKu AHarpaMM KOMHOHeHno8 B Opay3epe MpoeKTa MpeIHa3HadeHO
OTIeNBHOE npedcmasierue komnonenmos ( Component View ), B KOTOPOM YXKE COICPKUTCS OUASPAMMA KOMHOHEHMOG C
IYCTHIM COJIEp’)KaHWEM U IMEHEM 1o yMoiyanuio Main (I'taBHas).

AKTI/IBI/ISaHHH JquarpaMMbl KOMNOHEHRmMOo6 MOXET OBITh BBITIOJIHEHA OQHHUM U3 CICOYIOMINX CII0CO0O0B:

° [enkHYTh Ha KHOTIKE C N300paKEHUEM JHarpaMMBbl KOMHOHEHMOE Ha CMAHOAPMHOU NAHEAU UHCIMPYMEHMO8.
. PackpeITh pencTaBneHne komnorenmos B opaysepe ( Component View ) ¥ JBaXK/IbI IIEIKHYTh Ha
nukrorpamme Main (I'maBHas).

° UYepes nyHKT MeHIO Browse — Component Diagram (bpaysep 7 JluarpamMma KoMROHEHMO8 ).



B pesyiibTate BBIOIHEHHS ATUX ACHCTBUI NOSBISETCS HOBOE OKHO C YHCTBIM padoyum
JIUCMOM JUATPAMMBl KOMNOHEHMO8 U CIELUAIIbHASL nAHelb UHCIMPYMEHMOo8, COAepKallas KHOIKH ¢ U300paxeHneM
rpadu4ecKux NPUMUTHBOB, HEOOXOAUMBIX /I Pa3pabOTKH qUArpaMMbl Komnonenmog (tadmn. 12.1).

Tab6muma 12.1. HazHaueHne KHOTIOK CIIEIIMAIbHOM MaHEeM HHCTPYMEHTOB TUarpaMMbl KOMIIOHEHTOB

I'padguueckoe BenubiBaromast
u300paxenune NMoACKAa3Ka
2 Selection Tool
s Text Box
= Note
Anchor Note to Item
=] Component
= Package
A Dependency
A Subprogram Specification
Subprogram Bod
g Progi y
= Main Program
£] Package Specification
Package Bod
£] g y
= Task Specification
Task Body
Generic Subprogram
£ Generic Package
E] Database

Ha3nayeHne KHONKHU
[IpeBpamaeT n3o0pakeHne Kypcopa B GopMy CTpenKu s

TMMOCTICAYIOMICTO BBIACICHUA JIEMEHTOB HAa TUarpaMmme

JloGaBnsieT Ha quarpaMMy TEKCTOBYIO 00J1acTh

JloGaBisieT Ha AUarpaMMy IpuMedaHue

ﬂO6aBJ’IH€T Ha AuarpamMmy CBA3b MpUMEYaHNA ¢ COOTBETCTBYIOIIUM

rpa)UIecKuM 3JIEMEHTOM JAHArpaMMBI

ﬂO6aBJ’IH€T Ha quarpaMMy KOMNoHerm

JloGaBiser Ha duaspammy nakem

JloGagisieT Ha IUarpaMMy OTHOIIEHHE 3aBHCHMOCTH

JloGagsisieT Ha AUarpaMMy CIEIU(PHUKAIIIO ITOIITPOTPAMMEL

JloGaBiseT Ha quarpaMMy TeJo HOAIPOTrPaMMBbI

JloGaBnseT Ha quarpaMMy IJIaBHYIO IPOrpaMMy

JloGagisieT Ha AUAaTpaMMy creyugurayuro nakema

JloGagisieT Ha AUarpamMMy TeJo MaKeTa

JloGaBiser Ha TuarpaMMy CHelU(UKALIIIO 3a1a4H

ﬂO6aBJ’IH€T Ha JuarpamMmy TEJI0 3aJavuun

Jlo6aBiser Ha quarpaMMy THITOBYIO ITOJIIPOTPaMMBI(II0 YMOTYaHUIO

OTCYTCTBYET)

Jlob6aBrnsieT Ha qUarpaMMy THUIIOBOM MakeT (TI0 yMOJTYaHUIO OTCYTCTBYET)

JloGaBnser Ha quarpaMMy 0a3y JaHHBIX (TI0 YMOJIYaHHIO OTCYTCTBYET)

Kak BUIHO U3 JTOHU Ta6J'II/IIII)I, 1o YMOJYaHUIO Ha MaHCJIN UHCTPYMEHTOB OTCYTCTBYIOT TOJIBKO TPU rpaq)nqecmlx 2JICMCHTA
13 PaCCMOTPCHHBIX PAHEC JICMCHTOB AUArpaMMbl KOMNOHEHmMO8, @ UMCHHO - KHOIIKH C IMKTOTpaMMaMu TUIIOBOU
noanporpaMmal, TUIIOBOI'O IMAKETa U 0a3bl OAHHDBIX. HpI/I H€06XO,HI/IMOCTI/I HUX MOXHO ,HO6aBI/ITI> Ha CIICHUAJIbHYIO ITaHCIIb
JuarpaMMbl KOmMnonenma CTaHIapPTHBIM CITOCOOOM.

Ilpoepamma IBM Rational Rose 2003 He momnepxuBaeT rpaguieckue cmepeomunsl, pacCCMOTPEHHBIE B JIeKInH 12 Kypca
"OCHOBBI 00bEKMHO-0PUCHMUPOBAHHO20 MOOeauposanus B Hotarmu UML", v ipeiaraet yeviil psij
COOCTBEHHBIX cmepeomunos. I'padgudeckoe M300paKeHNE ITUX cmepeomunos U NX KpaTKas XapaKTepHCTHKA MPUBOISTCS B



cnenyromiei Tadmume (tadn. 12.2). IIpu 3TOM KaXKIOMy U3 KOMROHEHM O, KaK MPABUIIO, COOTBETCTBYET
OTJIENBHBIN (haill ICXOTHON COOPKHU MPOrPaMMHOTO IPUIIOKEHHUS.

Tabnuna 12.2. I'padudeckoe n300paKeHUE CMepeomunos KOMNOHEHMos U X XapaKTePUCTUKA

I'paduueckoe nzodpakenne u
UMsl 10 YMOTYAHHIO

MNewsubprogSpec

MewSubprogBody Subprogram Body

MewhdainSubprog Main Program

MNewPackageSpec Package Specification

o

MewPackageBody Package Body

MNewTaskSpec Task Specification

&

Ha3zBanue cTepeoTumna

XapakTepuCcTHKa CTePeOTHNIA KOMHOHEHMA

Subprogram Specification Cienmdukarys moamporpaMmsl. COIEpKUT onucanue

nepemeHHuvIX, IPOIeayp U QYHKIHUN 1 HE COACPIKUT
ONpe/IeNIeHUH KJIaCCOB

Teno nognporpammel. COAEPKUT peann3aluio Npouesyp u
(hyHKIMH, HE OTHOCSIIMXCS K KAKMM-TO KJIaccaMm, PU 3TOM HE
COJIEP>KUT OTIpeIeSICHUH KJIaCCOB WM pealln3aluii onepanuit
JIPYTUX KIJIACCOB

I'maBHas mporpamma. Peanmsyer 6a30ByI0 JIOTHKY paObOTHI
IIPOrPaMMHOTO IIPUJIOKEHHS M COIIEPIKUT CCHUIKH Ha
JPYTUE KOMNOHEHMbl MOJEIH

Cneyughuxayus naxema. COIEPKUT ONPEICIICHUE KIlacca, ero
aTpuOyTOB U omeparuii. B s3pike mporpaMMHUpOBaHUs

C++ cneyugpuxayuu nakema COOTBETCTBYET OTIENBHBIN (haill ¢
pacumpenuem "h"

Teno nakera. CoAEpKUT KOJ| peau3alliu onepayuii kiacca. B
s13pIKe iporpammupoBanust C++ cneyugurayuu
naxema COOTBETCTBYET OTACIBHEIN (haiin ¢ pacmupenueM "cpp"”

Crnemuduxkarus 3agadau. MoxeT copepkath onpeiesiecHue
KJiacca, ero aTpuOyTOB H ONepaliii, KOTOpPbIE MPE/I0IaraeTcs
WCIIOJIb30BaTh B HE3aBUCHMOM HOMOKE YAPAGIEHUS



MNewTaskBo d'g,-f Task Body Teno 3agaun. MoxeT coaepxaTb peanu3aluio onepayutl
KAacca, KOTOpbIe MMEIOT HE3aBUCHMBIN MOTOK YIIPABICHUSI.

Generic Subprogram Tumosas moanporpamma. COIEpKUT onucanie nepemenHslx,
npouenyp ¥ QyHKIHA, KOTOPbIE MOTYT OBITh UCIIOJIL30BaHbBI B

' ! HECKOJIbKUX MPOTPAMMHBIX MPUIIOKEHUSIX. [Ipy 3TOM THIIOBas

MOJIPOrpaMMa He COJEPIKUT ONpPEe/IeTICHHUI KIacCoB

Mewzenaricsubprog

MewSenericPacka qe Generic Package Tunosoii naket. Coep:KUT onpeaeseHue Kiacca, ero
T ——— aTpuOyTOB U OMEpAIHii, KOTOPOE MOXET OBITh UCITOJIH30BAHO B
HECKOJIbKUX MPOTPAMMHBIX MPUIIOKESHHUSIX

Database Bbaza nanneix. ComepkuT onpeeseHne OJHOTO FITH
HECKOJIbKUX KJIACCOB, UX aTPUOYTOB M, BO3MOYKHO, OIepaIlHil.
IIpu 5TOM COOTBETCTBYIOIIKE KIACCHI MOTYT OBITh PEaTM30BaHbI
B (hopMe OHOM WM HECKOJIBKHUX TaOHI] 0a3bl TaHHBIX

MewSubprogspec

Hcnonp30BaHne pacCMOTPEHHBIX crepeomunos CymeCcTBEHHO YBEIMYUBAIOT HATTIJHOCTD IPpa)UaecKoro MpeaCTaBICHHS
HArpaMMBbl KOMHOHEHMO08 1 TIO3BOJISIIOT apXUTEKTOPY YTOYHHUTE XapaKTep peai3aluy MOJEIH IPOrpaMMICTOM Ha
BBEIOPAHHOM SI3BIKE MPOTPAMMHPOBAHUS.

Jlo6aBneHre KOMIIOHEHTA Ha JUarpaMMy KOMIIOHEHTOB M PEIAKTHPOBAHHUE €r0 CBOMCTB

Jnst no6GaBIeHUs KOMNOHeHmMa Ha AUArpaMMy KOMHOHEHN06 HY )KHO C TTIOMOIIBIO JIEBOW KHOIIKHM MBIIIN HAXXaTh KHOIIKY C
n300paKEHUEM ITUKTOTPAMMBI KOMHOHEeHma Ha CTIENINATbHOM aHeIn HHCTPYMEHTOB, OTITYCTHTS JIEBYIO KHOTIKY MBIIIH U
IIENKHYTh JICBOM KHOIMKOM MBIIIN HA CBOOOJHOM MecTe pabodero JiucTa JuarpaMMel. J]06aBUTh komnonenm Ha TUarpaMmy
MOXHO TaKKe C TOMOIIBIO onepayuu ruasuoro menio: Tools ~ Create Component nnu ¢

TIOMOILIBIO ONepayu KOHTEKCTHOTo Mmenio: New 7 Component, peBapuTeIbHO

BBIJICIIUB NPedCmasieHe KOMNOHeHmos8 B Opay3epe MpOeKTa.

B pesyunbTate 3THX ASHCTBUI Ha [UarpamMMe MOSIBUTCS H300pakeHUE KOMNOHEeHmMA ¢ MapKepaMy U3MEHEHUsI ero
TeOMETPUUECKHUX Pa3MEPOB U MPEUIOKEHHBIM CPEOil HMEHEM 710 YMOITYaHUI0, KOTOPOE pa3paboTUHKy CIIEAyeT H3MEHHTH.
[pomomxkast pa3pabOTKy MOJEIH CHCTEMBI YIIPABICHHS OAaHKOMATOM, TOCTPOUM [UIS Hee JuarpaMmy Komnonenmos. C 3Ton
LEJTBI0 U3MEHUM UMl TUarpaMMBI, IPEITIOKCHHOE no yMOIYaHuto Main, Ha JJuacpamma xomnonenmog ATM, a ms
MepBOTro T0OAaBICHHOTO KoMnoHenma 3axamuM uMs MainATM.exe (puc. 12.1).
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Puc. 12.1. /luarpamma KOMIIOHEHTOB Mocje qo0asiieHust KomnoneHTa MainATM.exe

Jl1s KaxKII0TO KoMnOHenma MOKHO OIPENEIUTh Pa3INYHbIE CBOMCTBA, TAKUE KaK CTEPEOTHII, A3bIK NPOZPAMMUPOSAHUSL,
JIeKIapaluu, peaausyeMble Kiaccsl. PegakTupoBaHue 9TUX CBOMCTB Ui IPOU3BOIBHOTO KOMIOHEHMA OCYLIECTBIISIETCS C
TIOMOIIBIO AUAIIOTOBOTO OKHA CHEeNM(pHUKALUK CBOHCTB (puc. 12.2).

BN component Specification for MainATM 2=

General I Detal | Realizes | Fies |

M arne: IMain-‘l'-.TM.e:-:e

Sterentype: IEKE j Language: I.-i‘-.nal_l,lsis il I

Documentation:

Peanuzyet knackr A|
K.oHrponnep b aHkoraTa
W T paH3aKumMa baHkorara

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

Puc. 12.2. /IuanoroBoe okHO crierudukanuu cBoicTe komnoneHTa MainATM.exe

B wactHocTH, 1 KOoMnonenma MainATM.exe MokHO BBIOpath crepeoTun <<EXE>> u3 mpeiaraeMoro BJI0KEHHOTO
CIHCKA, TOCKOJIbKY IPUMEHHUTENIFHO K pa3padaTbiBaeMO MOJIEINH IIPEATIONAraeTCsl pealn3ays 3TOT0 KOMHOHEHMA B
¢dopme ncnonaumoro ¢aiina. [Ipu arom Ha Bkiaake Realizes (Peanu3yer) comeprkarcst Bce KilacChl, BKIIIOYasi M aKTEPOB,
KOTOpBIE HA TaHHBIH MOMEHT IPUCYTCTBYIOT B MozeiH (puc. 12.3). CriexyeT 3aMeTHTb, UTO KJIacChl OyyT IMOKa3aHbI B ’TOM
OKHE TOJIbKO IIpH BeIOpaHHOM cBolicTBe Show all classes (ITokxa3ats Bce kitacchr).



Eumpunent Specification for Maind el

Generall Detsil  Realizes IFiIes I

¥ Show all claszes

Clazs Mame | Logical Fackage... | Language
E K.oHTponnep Logical YWiew Analyziz
H_IdkpaH b aHkomaTa Logical YWiew Analyziz
H_MpHTep baHkoraTa Logical YWiew Analyziz
H_k.naeuWaTupa BaHkorara  Lodical Wiew Analyziz
H_YeTpolicTeo BRldayd Han Lodical YWiew Analyzis
H_YeTpolficTeo yTeHMA kapt Lodical Wiew Analyziz
—f— F.anert bankorara IJze Caze View Analyziz
i =B aHk IJze Caze View Analyziz
HyKoHrponnep Bankomara Logical View Analyziz
-3 [K.oHTpannep banka Logical YWiew Analyziz
() Tpansakuua BaHromara Logical Wiew Analyziz

dl | H

| E. I Cancel | Apply | Emwsevl Help |

Puc. 12.3. /IuanoroBoe okHO crierudukanuu cBOUCTB KomnoneHTa MainATM.exe, oTkpeITOC Ha BKiIagke Realizes
(Peanusyer)

Ilo ymomanmio B cpene /BM Rational Rose 2003 st Bcex J00aBiIsieMbIX Ha AUArpaMMy KOMHOHEHNOG B KaUeCTBE s3bIKa
peanu3alyy UCIONb3yeTCs S3bIK aHaIu3a, KOTOPBIM B MOCIEICTBUU CIEAYET U3MEHUTD Ha TOT A3bIK NPOSPAMMUPOBAHUSL,
KOTOPBIH MPEIoaracTcsi HCIOJIb30BaTh ISl HAMCAHMS IPOrPaMMHOT0 Koa. B nanpHeieM npu reHepannu
MIPOrPaMMHOTO KOJa He00X0ANMO OyJeT HOTOIHUTEIBHO BEIOPATh TE KIIACCHI, KOTOPBIE pean3yeT TOT WIN

nHOU Komnonenm monenu. Ilpoepamma IBM Rational Rose 2003 mopaepkuBaeT BO3MOKHOCTh UCTIONH30BAHUS Pa3TUHIHBIX
SI3BIKOB TIPOTPAMMHUPOBAHUS AJIsl PEANN3aIHN Pa3INIHBIX KOMNOHEHMO8 MOJIEITH.

I[06aBJ'IeHI/Ie OTHOLICHUA 3aBUCUMOCTH U PEAAKTUPOBAHUC €TO CBOICTB

JlobaBreHre OTHONICHHS 3aBUCUMOCTH Ha TUATPAMMY KOMHOHEHMOE aHAIOTUYHO JOOABICHHIO COOTBETCTBYIOIIETO
OTHOIIICHHS HAa TUarpaMMy BapHaHTOB UCIONB30BaHus. [Ipomomkas pa3paboTky Moenu OaHKkomara, Ha

JUarpaMMy KOMHOHeHMOo8 IPEIBAPUTEIBHO CIICIyeT J00aBUTh BTOPOI komnonenm ¢ umeHeM MainBank, mis koToporo
BEIOpaThk crepeotrn Main Program. J{st noGaBneHus 3aBUCUMOCTH M@Ky TBYMS KOMNOHEHMAaMi Hy>KHO C TIOMOIIBIO
JIEBOW KHOIIKY MBI HAKaTh KHOIIKY € M300paXCHHEM 3aBUCHMOCTH Ha CIICIIHATBHOM MTaHEe HHCTPYMEHTOB, OTITYCTHTh
JICBYIO KHOIIKY MBIIIIH, IIEIKHYTh JICBOH KHOITKOW MBI HA H300paXCHUU HCXOIHOTO KOMHOHEeHmMA Ha TuarpaMMe U
OTITyCTUTH €€ Ha N300paKCHHUH IICIIEBOTO KOMNOHeHma. B pe3ynbraTe 3THX NEHCTBUIN Ha JUarpaMMe MOSIBUTCS
n300pakeHIE OTHOLICHHS 3aBUCUMOCTH B ()OpME IyHKTUPHOM JIMHUU CO CTPEIIKOH, COCIUHSIONICH qBa

BEIOPAHHBIX KOMIOHEHMA.

[IpuMeHUTENbHO K AnarpaMMe KOMHOHEeHMO8 MOJIETT OaHKOMaTa PaCCMOTPEHHBIM CIIOCOOOM CIIelyeT

00aBUTH OMHOWEHUe 3aBUCUMOCTH OT Komnonenma ¢ nmeneM MainATM.exe k komnonenmy ¢ umeneM MainBank.
B donoanenue x 3ToMy At HATTIIAHOCTH MOXKHO yKa3aTh B (hopMe MPUMEUIaHUH T€ KITACChl MOJIENH, KOTOPBIE
MIPEAIoIaraeTcs peain30BaTh B MaHHBIX komnonenma X (puc. 12.4).
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Puc. 12.4. [IlnarpaMmma KOMIOHEHTOB I10CjIe 100aBIEHHS OTHOIICHHS 3aBUCUMOCTH MEXy KoMnoHeHTaMn MainATM.exe u
MainBank

Crnenmyer 3aMETUTh, YTO OMHOUIeHUe 3aBUCUMOCTH B cpene /BM Rational Rose 2003 He nMeeT COOCTBEHHOT'O OKHA
cnenudUKanuy cBoicTB. IMEHHO 10 3TOW MPUYHHE CIEIU(PUIIMPOBATH CBOMCTBA JAHHOTO OTHOIICHHS, TAKHE KaK UM H
CTEPEOTHI, MOXKHO TOJBKO C IIOMOIIBIO TEKCTOBOM 00JIACTH, YTO HENB3s MPU3HATH YIOOHBIM C MIPAKTUIECKOH TOUKU
3peHHS.

OKOHYAaTeIbHOE IIOCTPOCHHUE TarpaMmMbl KOMIIOHCHTOB MOACIN OaHKOMarta

I[JIF[ 3aBCPUICHUA MOCTPOCHUA JUATrPAMMBI KOMNOHEHmMOo68 pacCMaTpuBacMOTo nNprumMepa CJICAyeT OIMMCAHHbIM BBIIIC
CIIOCOOOM I(O6aBI/ITB OCTaBIIUECS KOMNOHeHmbl U 3aBUCUMOCTH. C 3TOM LCJIbIO CJICAYCT BBIMMOJHUTL CICAYIOINC ﬂeﬁCTBHﬂZ

1. JloGaButh komnonenm ¢ umeneM: Ycrpoiictsa bankomara, s kotoporo 3anath crepeotun Task Specification.
2. JloGaBuTh KoMnOHenmbl C IMEHAMH: Y CTPOHCTBO uTeHMs KapTouky, Knasnarypa barnkomara, IlpuaTep
Bankomara, Dxpan bankomata, YCTpOHCTBO BBIJaUX HAJMYHBIX, IS KOTOPHIX 3a1aTh crepeotun Task Body.

3. Jo6aBuTh 3asucumocms 0T komnonenma ¢ nmeHeM MainATM.exe kK komnoHenmy ¢ IMEHeM Y CTPOHCTBA
bankomara.

4. J100aBUTE 3a8ucumocms OT KOMIOHeHma C AIMEHEM Y CTPOHCTBO YTCHHS KAPTOUYKH K KOMNOHEHM) C

nMmenem YcTporictBa bankomara.

5. Jl06aBuTh 3a6ucumocms 0T kKomnonenma c umeneM KiaBuatrypa bankomara k xomnonenmy ¢ umeHeM Y cTpoicTBa
bankomara.

6. J106aBuTh 3a6ucumocms 0T Komnonenma c nmeneM Ilpunrep bankomara k komnonenmy ¢ uMeHeM Y cTpolcTBa
bankomara.

7. J106aBuTh 3a6ucumocmes OT KOMHOHeHma ¢ UMEHeM JKpaH baHkomara k komnonenmy ¢ UMeHeM Y CTpOHCTBa
bankomara.

8. J106aBUTE 3a8ucuMOcns OT KOMIOHeHma ¢ AIMEHEM Y CTPOHCTBO BBIJAYN HATTMYHBIX K KOMNOHEHM) C

umeHeM YcrpolictBa bankomara.

IMocTpoeHHas TakUM 00pa3oM Juaepamma KOMHOHeHmog OyIeT UMETh ClieAyIomui Bua (puc. 12.5).
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Puc. 12.5. OKoHUYaTENbHBIN BUA AHAarpaMMbl KOMIIOHEHTOB pa3padaThIBaeMOH MOJEIN YIPABICHUS

Crenyert 3aMeTHUTB, YTO pa3sINuHble rpaQUIEcKue cmepeomunsl KOMHOHEHMOE8 He OKa3bIBAlOT BIMSHUS HA OCOOEHHOCTH
reHepalny MporpaMMHoOro kona. IloaTroMy npu pa3paboTke AuarpaMMbl KOMIOHEHMOS TIPUCYTCTBYET HEKOTopast
HEOHO3HAYHOCTh BHIOOPA COOTBETCTBYIOIUX CIMEpeomunos, CBsi3anHas ¢ 0COOCHHOCTSIMH NPEINOIaraeMoi peann3ain
MIpOTpaMMHOTO mpuiioxeHus. [Ipu pabote ¢ muarpaMMoi komnoHeHmo8 MOXKHO TaKKe CO37aBaTh MAKETHl U pa3MeIIaTh B
HUX KOMNOHEHMbl, U3MEHATH UX CIICIU(DHUKAINIO U OTHOIICHHUS 3aBUCHMOCTH MEXAY Pa3THIHBIMH IeMEHTaMU
JUarpaMMBbl. BEITOTHUTE 3TH JEHCTBUS MpenIaracTcs YUTaTeIsIM CAMOCTOATENIFHO B Ka4eCTBE YIIPAKHEHUS.

JlabopartopHas padora 21. PaspaboTka auarpaMMbl pa3BEpTHIBAHUS M PEIAKTHPOBAHNE CBONCTB €€ DIEMEHTOB.

OcobenHocTH pa3pabOTKU AuarpaMMbl pa3BepThiBaHus B cpeae IBM Rational Rose 2003

Jluazpamma pazeepmuléanus IBISETCS BTOPOH COCTABHOM 4aCThiO (DPHM3MYECKOTO MPEICTABICHUSI MOJCITH U
pa3pabaThIBaeTCs, KaK MPaBUIIo, AJIsl TEPPUTOPUATILHO paclpeieieHHbIX cucteM. J{ist pa3paboTKu duaspamm
KOMnoHeHmog B Opay3epe MpoeKTa MpeaHa3HaueHO OTAEIbHOE npedcmasnenue pa3septeiBanus ( Deployment View ), B
KOTOPOM YK€ COAEPIKHUTCS QUASPAMMA PA36ePMbléaHusl C IIyCTHIM COJIepKaHHeM U 0e3 COOCTBEHHOTO HMEHHU.

AKTI/IBI/ISaHI/IH 6uazpaMMbl paszeepmoléaHUusl MOXKET OBITH BBITIOJHEHA OQHHUM U3 CJICOYIOIINX CII0cO000B:

° BrinoaHuTh onepanuio riiaBHOTo MeHI0: Browse
PA3BEPMBIBAHUSL).

[enkHYTh Ha KHOTIKE C U300PKEHUEM OUASPAMMbL PA3BEPMbIBAHUS HA CMAHOAPMHOU NAHEAU UHCIMPYMEHMO8.
JIBaXIpI IEIKHYTh HAa IUKTOTpaMMe IIpecTaBiIeHus pa3BepTeiBanus ( Deployment View ) B Opaysepe mpoekTa.

~7 Deployment Diagram (O630p ~ [uazcpamma

B pe3ynbTare BRIOTHEHUS 3TUX ACUCTBHUI MOSBISACTCS HOBOE OKHO C YHUCTBIM pabouum TUCHOM OUASPaAMMbl
pazeepmuleanus N CIENUATbLHAS NAHelb UHCMPYMEHMOS, COEepIKallasi KHOIIKU ¢ N300pakeHHEM rpauIecKuX
MIPUMHUTHBOB, HEOOXOTUMBIX JIJISl pa3pabOTKU duacpammsl pazeepmuisanus (Tadm. 13.1).

Tabmmmna 13.1. HazHaueHne KHONOK CHICIMATBHOM MTaHEeTN HHCTPYMEHTOB JHarpaMMBbl Pa3BePTHIBAHHS

I'papuueckoe BenusiBaromast

Ha3Hayenune KHONMKH



u3o0paxeHue NMOACKAa3Ka

[ Selection Tool [IpeBpamaet nzobpakeHne Kypcopa B (opMy CTPEIKH ISl TOCIEAYIOMIETO
BBIJICIICHUS 2JIEMEHTOB Ha JUarpaMMe

AEC Text Box JloGaBnsieT Ha [uarpaMMy TEKCTOBYIO 00J1acTh

= Note Jlob6aBmnsieT Ha qUarpaMmy NpuMedaHue

- Anchor Note to Item  JoOaBisier Ha tuarpamMMy CBsI3b IIPUMEYaHHS C COOTBETCTBYIOLINM

d rpa)UIecKuM 3JIEMEHTOM JAHArPaMMBI

I Processor JlobagiisieT Ha AUATPAMMY HpOYeccop

- Connection JloGaBiser Ha [MarpaMMy OTHOLIEHHE COEIUHEHHS

& Device JlobGaBmnsieT Ha qUArpamMMy YCMpoUucmeo

Kak BugHO U3 3T0¥ TaOIHIEL, IO YMOIYaHUIO Ha TAHEITH HHCTPYMEHTOB MIPHUCYTCTBYIOT BCE rpaduIecKkue JIeMEeHTHI U3
PACCMOTPEHHBIX paHEe AIEMEHTOB OUaAzpaMMbl pa38epmbl8ats, TIOATOMY U3MEHATH CIEHHAIBFHYIO TaHEeTh HET
HeobxoaumocTH. PaboTa ¢ auarpaMMoit pa3BepTHIBAHUS COCTOUT B CO3aHUU POYECCOpOos8 U YCmpoUucme, NX
cnenu(UKauy, yCTAHOBJICHUHN CBSI3CH MEXKITy HUMH, a TAK)Ke TOOABJICHUH U CIIeNU(UKAIIH TPOIECCOB.

JoGasnenne y3a Ha quarpaMMy pa3BepTHIBAaHIS U PEIAKTHPOBAHUE €TI0 CBOHCTB

Jist moGaBIeCHUS y31a Ha TUAarpaMMy Pa3BePTHIBAHUS HYKHO C IIOMOIIBIO JICBOH KHOITKK MBIIIHA HAKATh KHOTIKY C
n300pakeHIEM ITHUKTOTPaMMEI TpeOyeMoro y3ia ( npoyeccopa WA ycmpoucmea ) Ha CIICIHaIbHOMN IMaHeId HHCTPYMCHTOB,
OTITyCTUTH JIEBYIO KHOTIKY MBIIIH U IIEJIKHYTh JIEBOI KHOIIKOW MBIIITH Ha CBOOOTHOM MECTe pabodero JucTa TuarpaMMel.
Jo6aBuTh npoyeccop Ha qUarpaMMy pa3BEPTHIBAHUSI MOXKHO TaKXKe C

IIOMONIBIO onepayuu riaBHoOro merio: Tools ~ Create ~ Processor wi ¢

IOMOLIBIO Onepayu KOHTEKCTHOTO Menio: New ~ 7 Processor, IpeBapHTeILHO

BBIJICIIUB NpedCcmasieHue Pa3BepThIBAHMS B Opay3epe MpoeKTa. AHAIOTUYHO JOOABUTh YCmpoUucheo Ha TarpaMMy MOKHO
TaKXke C TIOMOIIBIO onepayuu riaBHOTO Mento: Tools ~* Create ~” Device wm ¢

TIOMOIIBIO O7epayuu KOHTEKCTHOTO Menio: New 7 Device, IpeiBapHTEIbHO BBIICTHB pedcmasienue PasBepTHIBAHMS B
Opay3epe mpoekTa.

B pesymnbrarte 5THX ASHCTBHIA Ha TUarpaMMe pa3BepPTHIBAHMS MOSBUTCS H300pakeHUE y3/1a TPeOyeMOoro THITa C MapKepaMu
W3MEHEHHS €T0 TEOMETPHIECKHX Pa3MEPOB U IPEATIOKECHHBIM CPEJOH IMEHEM 10 YMOTYAHHIO, KOTOPOE pa3padoTIHKy
cienyeT u3MeHuTh. [Ipu 3TOM ciemyer uMeTh B BUY, 4To B cpeae /BM Rational Rose 2003 mox mporieccopoM MOHUMAETCs
PECYPCOEMKHH y3e, a IOA yCMmpoicneoM - HEPECYPCOEMKUH y3er.

[Iponomxkast pa3pabOTKy MOJEIH CHCTEMBI YIIPaBICHHUs OaHKOMATOM, IOCTPOUM IJIsl Hee AuarpaMmy pasBepThiBaHus. C
9TOH IeTIBI0 B KAUECTBE NIEPBOTO Y31 BEIOEPEM THII npoyeccop ¥ 3afgaguMm eMy uMms bankomar Nel, s kotoporo B hopme
MIPUMEYAHUS YKaXeM nomeueHHoe 3Hauenue: {aopec = yn. Canosas, 1.5}. DT0O 3HaueHue CIyX UT IS CICUPUKAIINA
KOHKPETHOT'O ajjpeca 0JJHOTo U3 GaHKoMaToB cucTeMsl (puc. 13.1).

JlaboparopHas padorta 22. OcoOEHHOCTH T'eHEPALIMHI IIPOTPAMMHOI0 KOJIa.
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Puc. 13.1. [luarpamma pa3BepThIBaHHS MOCie 100aBneHus y3ia bankomat Ne 1

JIIst KaskIoro npoyeccopa MOXKHO CTICIIU(pHUIIMPOBATH PA3INYHBIC CBOMCTBA, TAKHE KAK CTEPEOTHII, XapaKTePUCTHKY,
TPOTIeCChl U uX mpropuTeT. CHerndUKAIs 3THX CBONCTB OCYIIECTBIISETCS C IIOMOIIIBIO HAIOTOBOTO OKHA CTICIIA(UKAIINA
CBOWCTB npoyeccopa (puc. 13.2).

EYProcessor Specification for Bankomar N el |

General | D etail I

M amne: IE aHEamaT M

Stereotppe: I j

Dlocumentation;

YeranaenueasTcA no agpecy; yn.Cagoean, 0.5 :I

[~
| ak. I Cancel | Apply | Emwsevl Help |

Puc. 13.2. [lnanoroBoe oKHO crienu(pUKannuy cBOUCTB y31a bankomat Ne 1

[Ipu aTom Ha Biaake General (O61ue) MOKHO TOJIBKO H3MEHHUTD MMS npoyeccopd, BBECTH TEKCT CTEPEOTHIIA,
NPEIUIOKEHHBIH caMUM Pa3pabOTINUKOM, H TEKCT JOKYMEHTAINH, TOSCHAIOIIH 0COOCHHOCTH (QU3MUYECKOTO Pa3MeNIeHHs
nmaxHOTO KOoMIoHeHTa. Ha Bkiaake Detail (ITonpo6HO) okHa crierudukanny CBORCTB npoyeccopa MOKHO OTIPEACTHUTE €To
XapaKTEepUCTUKH, BBIOpATh IPOLIECCH M BAPUAHT NiIaHUposanusi ero pabotsl (puc. 13.3).



BN Processor Specification for Bakk i |

General  Detai

Characteriztics:

Processes:

| Mame | Pricrity |
LA inATH

— Scheduling:
' Preemptive " Mon preemptive £ Cpclic

" Executive " Manual

| ] 4 I Cancel | Apply | Erowvze + Help

Puc. 13.3. [InanoroBoe okHO crieniuKanny cBoicTs y3ia bankomat Ne 1, otkpeitoe Ha Bknaake Detail (ITogpo6no)

XapaKkTepUCTHKH npoyeccopd, TAKUe Kak ero Ovicmpodeticmeue 1 00beM ONIEPATHBHON MaMSITH, MOTYT OBITh 3alTHCaHbI B
(opme TekcTa B MHOrOCTpaHu4IHOE nose ¢ uMeHeM Characteristics. B nozie Processes (ITporeccs) MoXHO 3a1aTh
HEKOTOPBIH MPOIIECC, KOTOPBIH MPEAMoiaracTcs peaan30BaTh Ha JaHHOM npoyeccope. C 3TOU IETbI0 HEOOXOIMMO
BBITIOJTHUTH OTICPAIIMIO KOHTEKCTHOTO Merio Insert (BCcTaBHUTE) M BBECTH TEKCT UMEHH Tporiecca. Jlanee MOXHO

3aJIaTh NPUOpUMem npoyecca, BBelis HEKOTOPOE YUCIIO B COOTBETCTBYIOIIEE HOIe BBOJIA.

[pu Hanuuuu y npoyeccopa HECKOIBKUX MPOIECCOB MOKET OBITH JOTIOJTHUTEILHO ONpeIeicHa
npoLeaypa niaHuposaHuss UX BeIOHEHNS. s cnenunduKanuy IpoLeaypsl AIaHUPOBAHUS NPOYECcCcopa MOTYT OBITh
HCTIOJB30BaHBI CIIEAYIOIINE BapuaHTHI BEIOOpa B rpymnme Scheduling:

. Preemptive (C mpuopureTom) - OmpeaensieT Npoueaypy niaHUpo6atis, Py KOTOPOH MPOIIECC ¢ OOIBITHM
MPUOPUTETOM OYJIET UMETh MPEUMYIIIECTBO MPH UCIIOJIE30BAHIH PECYPCOB npoyeccopa o CPAaBHEHUIO C

MEHEE NPUOPUMEMHbIMU HPOYECCAMU.

° Non preemptive (be3 npuopurera) - onpenesnsier NpoUeaypy niaHUposaHust, IpA KOTOPOH BCe npuopumenvi
npoyeccos UTHOPUPYIOTCs. [Ipu 3TOM TeKyIuii MpoIece BHIMOIHACTCS IO CBOETO 3aBEPIICHHUS, TOCIIE YET0 MOXKET OBITh
HAYaTo BBIMOJIHEHHE CIIEIYIOLIEero Mpolecca.

. Cyclic (Huknuueckuii) - onpenessieT Npouenypy niaHupoganus, Ipyu KOTOPOH npuopumemsl npoyeccos TakxKe
UTHOPUPYIOTCS. Bee mporieccesl BHIONHSIOTCS HIUKIMIECKH 110 KPYTY, PU 9TOM KaXKIOMY W3 HUX BBIIEISIETCS
(UKCHPOBaHHOE BpeMsl Ha BBITIOJIHEHHE, [0 MPOLIECTBHH KOTOPOTO YIIPABICHUE MEPENacTCsl CIEAYIOIEMY MIPOIIecCy.

° Executive (VcronHUTENBHBIN) - ONpeessieT NPOLeay Py HAAHUPOSAHUL, IS KOTOPOH CYIIECTBYET HEKOTOPBIN
aNTOPUTM, MPeJHA3HAUYCHHBIN JJIs1 YIIPaBJICHHsI OTACIbHBIMHU MTPOIIECCAMHU.

° Manual (BpyuHy0) - onpeaenseT npoueaypy niaHuposarus, pu KOTOPOH niaHUpoganue 6bINOIHEHUS.
npoYeccos OCYIIECTBISIETCS TT0JIb30BATEIICM.

st oToOpaxkeHuss HHPOPMALIUH O MPOIECCaX, BBIMOIHIEMBIX Ha OTACIBHBIX npoyeccopax, IPEACTaBICHHBIX Ha TUarpaMMe
pa3BepTHIBAHMUSA, CICIYET BHITOIHUTE ONEPALINI0 KOHTEKCTHOTO MeHo Show Processes (ITokaszats mpoueccsr). Jlms
0TOOpakeHNs HH(POPMALIUHN O TIPOLEAYPE NIAHUPOBAHUS OMOENbHBIX NPOYeccos Ha BEIOPAHHOM npoyeccope CIeayeT
BBITIOJTHUTG omepanuio KoHTekcTHOTro MeHio Show Scheduling (ITokazaTs mannpoBaHue).

[Iponomxast pa3paboTKy Ouaspammsl pazeepmuléanus sl MOJETH OaHKOMAaTa, ciIeayeT J00aBUTh
BTOpO y3en TuNa ycmpoticmeo ( Device ) c umeHnem Cemb, U1 KOTOPOTO 3a1aTh CTEPEOTHI <<3aKpbITas cemv>>. [Ipn
9TOM ISl 3a[JaHHS CTEPEOTHIIA CIEAYET BBECTH €TO TEKCT Oe3 YITIOBBIX KaBBIUCK B CTPOKY ¢ UMEHEM Stereotype.

Jns yempoticmea Habop pelaKTHPYEMBIX CBOMCTB MEHBIIIE, TI03TOMY JJIsl HETO C MMOMOIIBI0 COOTBETCTBYIOIIETO OKHA
crenu(UKaIK CBOHCTB MOXKHO OIIPEACIIUTD: UMsI, CTEPEOTHII, JOKYMEHTALUIO U XapaKTepUcTHKY (puc. 13.4). D10T dhakT
COIIaCyeTCsl C ONPENENIEHUEM YCMmpOoiicnga Kak HEPECYPCOEMKOTO )3/1d, HA KOTOPOM OTCYTCTBYET 1poyeccop.
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Puc. 13.4. [lnanoroBoe oKHO crieniu(uKannm cBOcTB ycrpoiictea CeTb, 0TKphITOE Ha BKiIaake Detail (ITogpo6no)
JlabopaTopHas paboTa 23. OcoOECHHOCTH FeHEPALUHU MPOrPAMMHOIO KOJIA.

Jist Mozientn 00paboTKH 3aKa30B CreHEpUPYHTE IPOrpaMMHBII Ko Ha si3bike C++.
Omanvl 661N0THEHUA YRPANCHEHUSA
BBoj Tes1 nakeToB Ha JUarpaMMy KOMIIOHEHTOB CHCTeMbI

1. OTkpoiiTe AuarpaMMy KOMIIOHEHTOB CHCTEMEI (System). Beibepure B Opay3epe nmakeT KOMIIOHEHTOB Entities: Telo
makeTa Order. IleperamuTe Teno nmakera Order Ha AUarpaMMy KOMIIOHCHTOB CHCTEMBL.

2. [ToBropute 1. 1 AJst CieayromuX KOMIIOHEHTOB (cM. puc.11.1):

Entities: Teno nakera Orderltem, Boundaries: Teno nakera OrderOptions, Boundaries: teno nakera OrderDetail, Control:
teio nakera TransactionMgr n Control: Teno nakera OrderMgr.

IIposepka monenn Rose
Bribepure B Menio Tools > Check Model. [Tpoananusupyiite 1 UCTIpaBbTe BCe HalJCHHBIC OIMOKN B OKHE JKypHaJa.

OO0HapyskeHHe HAPYIIEHUI MPaBHJI JOCTyNA



OrderClientExe OrderDetail

OrderQptions
CrderDetail
e
--_""---__‘__h____ﬂ---- £__-’""
X .. Orderbdgr Orderbdgr
Ord;arD tions
g OrderServerExe
Orderltem

Transactionhor

il
Orderltem -

E

OTkpoiiTe TIaBHYIO AUarpammy kiaccoB Moaenu (Main) B toruueckom npeacrasinennu (Logical view) moxenu. BeiGepure
B McHIO Report > Show Access Violations. Tlpoananu3upyiite U HCIpaBbTE BCEe HAPYIICHUS MPABUIT JOCTYIIA, TOKa3aHHEIC B
COOTBETCTBYIOIIEM JTUAJIOTOBOM OKHE.

Puc.11.1. [luarpamma KOMIIOHEHTOB cucTeMbl Order

YcranoBka a3eika C++

Bribepure B MeHt0 Add-Ins > Add-In Manager. B muanoroBom okue Add-In Manager noctaBbTe (hIaXKOK IS
Bapuanra Rose C++ u Haxkmure kHOTKy Apply (IIpumennts), 3atem OK.

Ha3nayeHue KOMIIOHEHTAM CHCTEMBI I3bIKA reHepanmuv nporpaMmmMmHOIo KoJaa

1. Ortkpotite cnierudukanmo komrnonenrta Order (crienu(pUKaIMIO TAKeTa) B AKETe
KOMIOHEHTOB Entities. BeiOepure B kauecTBe s3bIKa peanuzauu C++.
2. [ToBTopuTe 1. 1 1715 OCTAIBHBIX KOMIIOHEHTOB CUCTEMBI (cM. puc.11.1).

Ha3nayeHue cBolcTB reLepanum nporpaMMHoOro Koaa

1. JIro6BIM crIOCOOOM CO3/aiiTe KOPHEBOH KaTaJor I TeHEPUPYEMOT0 POTPAMMHOTO KOJIa, rie OyAyT CO3TaHBI BCE
KaTajoru u ¢aitnsr C++ (Harmpumep, c.\order).

2. Beibepute B MeHto Tools > Options Ha Bknaake C++ Type: Project st yCTaHOBKH CBOMCTB T€HEPAINH ITPOTPAMMHOTO
KOJa IIPOEKTA.

3. HaxxmuTe xHONKY Clone amnsi co3aHust cBoel KoMK Habopa CBOMCTB MpoekTa. Beeaure uMs 1t HOBOro Habopa CBOWCTB
npoekTa (Hanpumep, MyPropertySet) u BBIOEpUTE €ro B paCKPHIBAIOIIEMCSI CITUCKE Sef TUaoroBoro okHa Options.

4. s ceoticta Directory B ctonbue Value HeoOXoauMo HaOpaTh UMs CO3JJAHHOTO KOPHEBOTO KaTaJlora JJist
TeHepUPYEMOTo IPOrPaMMHOTO KoJia ITpoeKTa (Harpumep, c¢: \order). Haxxmure kaonky Apply (Ilpumennts) u OK.



I'enepanus nporpamMmmHoro koga C++

1. OTKpoiiTe TarpaMMy KOMIIOHEHTOB CHCTEMEHI (System). BeiOepuTe Bce KOMITIOHEHTHI Ha JHarpamMmme System mocpeCTBOM
MeHto Edit >Select All.

2. Beibepure B MeHt0 Tools > C++ > Code Generation. [IpocMOTpUTE CO3TaHHBIN MPOrPAMMHBIN KO B COOTBETCTBYOIIEM
KaTayore JJisi TCHEPUPYEMOTO TIPOTPAMMHOTO KOJ[a TIPOCKTA.

JlaGopaTopnas pa6ora 24. IlpoekTupoBanne HH(OPMAILMOHHOI cucTeMbl B pamkax RUP.

Lens paboTel — HayduThCsl pa3pabaTeiBaTh MOAEIH MOTOKA pabOT; MOHITH MECTO AAHHON MOAENHN IIPH ONPENCICHUU
(byHKIMI pa3padaThIBacMON CHCTEMBI Ha ATaIle OIIPEAEIeHHUs TpeOOBaHUH K CHCTEME.
CCI‘OI],H’I TPYAHO HAHTH KHHI'Y HJIH CTATblO, NOCBALUCHHYI TCXHOJIOI'HH CO3/1aHHUA OobIIHX

NPOrPAMMHBIX CHCTEM, KOTOpas He UHUTHPOBaJia Obl yOMIICTBEHHYIO XapaKTEPHCTHKY HbIHEIIHEH

curyaumu: “Tlo Hawmm oueHkam Tonbko 26% npoexkros co3aanus MC 3akaH4YMBaIOTCA YCHEIHO .
(Standish Group CHAOS Report 1998)

Rational Unified Process kak TexHo.10rusi
Rational Unified Process - 910 npouecc pa3padorku nporpaMMHOro od0ecneyeH us.

IMpouece — 4aCTHYHO YNOPAAOHEHHBIH HA0OP WATOB, KOTOPBIE HYKHO NPOACIATH /UIS JOCTHIKCHUS
LEJIH; 1PH pa3padoTKe NPOrpaMMHOIo 00ecneyeHHs Lelb COCTOHT B (POPMHPOBAHU U HIIH PACLLIMPEHHH
CYILECTBYIOLIETO IPOrPaMMHOIO H3/1EJIHS.

Hoeble mnm Npo
W3MEHEHHbIE paspaboTkH WameHeHHan
TpeboeaHna npom ol cHCTEMS

MNpouecc pazpaboTkm nporpammHoro obecneyenns - npouecc paspaboTtkm cuctemel ua Tpebosaxui,
HORKIX (HAYANKHLIA LIKKN DAZRUTHA ) N MAMEHEHHBIX (LIMKN 3RONKDIHWK).

Koraa nporpammuas cucrema paspabarbiBacTes Ha 1yCcToM Mecrte, ee paspadorka — 9T0 npouecce
co3aHus cucTemsl u3 TpeboBanunii. Ho kak To1bKo cucTema npuHsiia Kakyio-1o GopMy (WM B HalIKX
TEPMHHAX, KOIJla CHCTeMa IPOLILIA HAY AIbHBIHN LIMKJT PA3BUTHA), TO J1K00as 10pa3paboTka — 910 nporecc
NPHUCIIOCOOJICHHA CHCTEMbI K HOBBIM HJIH M3MEHUBIIMMCH TpeboBanusm. Paspaborka u Bce
Moc/AeayoUIHe A0pa3paboTKH COCTARIAIOT KH3IHEHHBIH UK. CHCTEMBbL.

Rational Unified Process oGecrnieunBaer cTporuif rojaxo/l K Ha3HaAYCHUIO 3a/1a4 H OTBETCTBEHHOCTH B

npeaenax rpynmnbt paspadorku. Ero nejb cocTouT B TOM, 410061 FAPAHTHPOBATH BHICOKOE Ka4eCTBO

[POrpaMMHOIO MPOAYKTA, OTBEHAIOIETr0 MOTPEOHOCTAM KOHEYHBIX MOJb30BaTeIeH, B npejaenax

peACKa3yeMoro BpeMeHHoro rpadguka u 0o/ukera.

®  Rational Unified Process — 910 HreparuBublii npouecc. Co3naBarb COBPEMEHHbBIC CJIOKHbBIC
MPOrpaMMHbBIE CHCTEMbI MOCIEAO0BATENILHO, T.€. CHAYaja onpeaensrs Bce npobieMsl, 3arem
IPUHUMATL BCE NPOEKTHbIC peuieHus, GopMupoBars nporpaMmHoe o0ecreueHne u, HaKoHell,
[POBEPATL M3/e/ne, HEBO3MOKHO. HTepanmonnbIil NOAXO0A 1M03BOIACT YJIYUYlIaTh NOHHMAHNE
NpoOJIeMBI Yepes3 M0CJIe10BATe/bHbIC YCOBEPLICHCTBOBAHHA U C NPHPALLEHHEM KOHKPETH3HPOBATh
spdexTuBuble pewenus. IToT noaxoa odecneyusaer OONbLIYIO rTHOKOCTL NPH YyUYETE HOBBIX
TpeOOBaHUH WIM TAKTHYCCKMX W3MEHCHHI B JICJIOBLIX LEJIAX, M [03BOJISET [POCKTY 3apaHee
HWIeHTHQHIHPOBATHL H Pa3pemiaTb PHCKH.

m  Rational Unified Process — 210 ynpasasiemblii npouecc. MrepaumoHublii 1oxo npeanoiaraer
ynpasjienHe TpeGoBaHHAMH 1 YIPaBJieHHe H3MeHeHHsIMH, 4yTOObI 110 BCEM MYHKTaM BOBpeMsi



rapaHTHPOBATH O0LIEE MOHHMAHHE OKHMAAEMBbIX (DYHKUHOHAILHBLIX BO3MOXKHOCTEH, 03KHIaeMblil
YPOBE Hb KQUeCTBA M rapaH THPOBATh HAWIY Ylliee YIIPAB/ICHHE CBA3aHHBIMHU 3arparamMu u rpagHkamMu
BBINOJTHEHHS.

Rational Unified Process 3akiiouaercs B co3aanuu v oOciykuBanuu moaedeii. Rational Unified
Process jokycupyer BHHMaH He He Ha cO31aHHH O0JIBLIOTO KoNn4yecTBa OYMaKHbIX 10KYMEHTOB, a
HA Pa3BUTHH U IKCIUIyaTallHK MOJIENEH - CeMaHTHYECKH OorarbIX rnpeacrasieHH il nporpaMMHOH
CHCTEMBI NPH ee paszpaboTke.

Rational Unified Process cocpenoraunBaeT BHUMaHHE HA NEPBOHA4allbHOH pa3paborke M
KOMIIOHOBKE YCTOHYMBOI APXHTEKTYPbl NPOrpamMmel, KOTOpas o0jieryaer napajuieiabHyo
pa3zpaboTKy, MUHHMH3HPYET NepeaeiKH, YBeJIHYUBACT BO3MOXKHOCTL MHOIOKPATHOIO
HMCNOJIB30BAHHA H HAJICKHOCTb DKCILI yarraunu. Orta apxunalcrypa HCI'IOIIb:lyETCH JUIA TU1aHH pOBaHHﬂ
MCIOIL30BAHHA M YIIPABJICHHUS PA3BUTHEM ITPOIPAMMHbLIX KOMIIOHEHTOB,

Heiicteus npu Beinojasennu Rational Unified Process ynpasasiiorest npeneaenramu. [Toustus
MPELE/ICHTOB H CLICHAPHSA YIIPABJIAIOT TEXHOJIOrHYECKHM MapLUIPYTOM OT A€JI0BOI0 MOC/IHPOBAHH S
1 TpeDOBAHMIA 10 UCTILITAHMI, 1 00eCNEUHBAIOT CBA3AHHBIC H JOCTYITHbIE JUIS AHAJIN3a MAPLIPYThl
pa3paboOTKH U [MOCTABKH CHCTEMBI.

Rational Unified Process nomiepixusaer 00beKTHO-0PHEHTHPOBAHHYIO TexHo1or nio. Hekoropeie
M3 MoJeJieil ABIAIOTCH 00bEKTHO-OPHEHTHPOBAHHBLIMH MOJENIAMH, KOTOpble 0a3supylorcs Ha
MOHATHAX OOBEKTOB, KJIACCOB M 3aBHCHMOCTEH MEXKIY HUMH. DTH MOJICIIH, 110100HO0 MHOI'HM JAPYTHM
TEXHHYECKHUM HCKYCCTBEHHBIM o0bekTam (apredakram), HCNObL3YIOT YHU(PHIUHPOBAHHBIH A3bIK
moaenupopanus (UML) kak obutyio cucremy 0603HaYeHHil.

Rational Unified Process noyiep:xnsaet KOMNoHeHTHO-OPHeHTHPOBAHHOE TPOr PAMMHPOBaHHe.
KOMITOHEHTBI - 9TO HETPHBHAJILHBIC MOAY/IH HJIH NOACHCTEMbI, KOTOPbIE BBIIOJIHAKOT KOHKPETHYIO
(pyHKuHIO H MOTYT OBITH CMOHTHPOBAHBLI B CTPOI0 O4EPUYCHHOH apXUTEKTYpe, ClIeUHaILHON HIIH
HEKOTOPOi 00LLE0CTYITHOM HHppacTPyKType KoMoHeHToB, THia Internet, CORBA, COM/DCOM,
JUIA KOTOPBIX NOABIACTCH HHAYCTPHA MHOTOKPATHO HCIOAL3YEMbIX KOMIIOHEHTOB.

Rational Unified Process — 210 npouecc ¢ nepecrpausaemoii kongurypanneii. Huxaxoi
00UHOUNBIL NPOKECC HE NOOX00UM O/15 8CEX CIIYHAEE PAPADOMKU NPOZPAMMHO20 ODecneuenu.
Rational Unified Process yjaoBiaeTBopsieT H MajJieHbKHE IpyIibl pa3padoruuxkos U Solbluiue
oprau usauuu. Rational Unified Process OCHOBaH Ha NPOCTOIl U KOPPEKTHOH apXHTEKTYpe, KOTopas
obecrreunBaeT 0OMHOCTD JUIS CeMECTBA NPOLECCOB, U BCE K€ MOKET ObITh M3MEHEHA pajau
NPHCNOCOMICHUA K KOHKPETHBIM CHTYAUUAM. OH COACPKHT PEKOMEH/1ALIMH 110 KOHPUIYPHPOBAHHIO
npouecca /Uis YA0BIETBOPEHHSA NOTPEOHOCTEH JaHHON OpraHH3aliuu.

Rational Unified Process noowpser o0beKTHBHO OCYLIECTBIAEMOE YIIPaBJdeHHe Ka4ecTBOM.
OueHka KauecTsa BCEX JACHCTBHHI M MX y4acTHHKOB, (JOpMUpyeMas B [POLECCE, MUCHOJbL3YET
00BLEKTHBHBIC H3MEPEHUA 1 KPHUTEPHH.

Rational Unified Process nojiepxuBaercs HHCTPYMEHTAIbHBIMH CPeACTBAMH, KOTOpPbIC
ABTOMATH3UPYIOT OOJBLIIHHCTBO ACHCTBHIT npouecca. MuCTpyMeHTalIbHbIE CPEICTBA HCIONB3YIOTCH
JUIA co3faHus U oOCIy)KMBAHHA Pa3IMYHBIX apredakToB npouecca paspaboTKH NPOrpaMMHOIO
obecreyeHus: BU3yasibHOI0 MOJIE/IHPOBAH M, [TPOrPAMMHPOBAHMS, UCIILITAHMI H Tak aasee. Ouu
HEOLIEHMMBI B MOJIEPKKE BCeH OyXrajarepuu, CBA3aHHOH C YNpaBJICHHEM H3MEHCHUAMH H
ynpaesiienneM KoH(purypauueii, KOTOpbIMH CONPOBOKIACTCH KaX/1as HTepaLns.



*} Hacrpoiika cpensl pazpadotku (Enviroment).

B2 Disciplines

B Business Modeling

B Reqguirements

Bl fnalysis & Design

2 Implementation

B Test

B Deployment

B Configuration & Change Management

M Froject Management
= Erviranment

Puc. Jucuumnuuaer RUP

Jlro6as nucrumunaa RUP BrirowaroT B ce0s BCe IIEMEHTHI OIMCaHus OU3HEC mpolecca:

LIEJIH;

KOHIIETIIHH,
MIOTOK paboT;
OIIMCAaHHE BUIOB JIEATEIHHOCTH,
omnucaHue apTeakToB;
PEKOMEHIAIUH;

m1a0JT0HBI TOKYMEHTOB.

Tabmuma.1.1.- Oransl pabot mo RUP, monenn u quarpammel UML B Rational Rose

Oran padot 1o Monaenu JuarpaMMel IMpumeuanus
RUP UML
busnec lbusHec nmpoueccs Use case Monenb oToOpaskaeT IMPOLECCHI,
MOJICITUPOBaHNE (business use case diagram [OIIeKAIEe aBTOMATHU3AIINHY, CBS3H
(Business model) MEXITy POIECCaMHU, TEJIH, KOTOPBIC
Modeling) OHH TIOIICP>KUBAIOT, CYyOBEKTOB H
00BEKTOB, B3aMMOICHCTBYIOIINX C
Or3HEC IpOoLeCCaMHt U SIBIISIOLINXCS
BHEIITHUMH 10 OTHOILIECHHIO K HUM,
HATIpUMEp KIUCHTAMH U
mapTHepamMu. MoJIellb HCIIONIb3YeTCsl
1S oTIpeeNieHu s LieNeit CUCTEMBI U
[pa3OMeHust CUCTEMBI Ha
mojcucTeMbl. Kaxmomy 6usHec
MPOLIECCY CTABUTCSI B COOTBETCTBHE
mojicucTemMa
Onncanue OuszHec Activity Momens oToOpakaeT MOTOK paboT
MpOLIECCOB diagram o 6uzHec npoueccy. Monens
(business object MCTIONB3YETCS IS OTIPEICIICHUS
model RUP 2002 MOJTyJIeH ITOJCUCTEM M UX (QYHKIHH.
nm business
lanalysis model
RUP 2003)




Onucanue 6usznec

Class diagram,

Moens 0ToOpaxaeT CyIIHOCTH

cymHocrei (business Use case peansHOTrO Mupa (business entity), ux

object model RUP diagram aTprOyTHl. MOzeIb UCTIONb3YeTC s LIS

2002 nmu business (bopmupoBaHUs ATLOOMOB BXOTHBIX U

analysis model RUP BBIXOIHBIX (DOPM CHCTEMBI,

2003) MPOEKTUPOBAHUS M0JIb30BATEIBCKOTO
mHTep(eiica, 6a3 JaHHBIX, KJIACCOB,
PEATH3YIOLIMX (YHKLIUH

Orncanue Activity Momens oToOpaXkaeT COCTOSTHHS

COCTOSTHUST OM3HEC diagram, CYIIIHOCTH PEAIbHOTO MHpA.

cymHocTa (business Statechartdia IMoieNb UCTIONB3YeTC s IS

object model RUP gram. OIIpeeTICHUs CKPBITHIX aTpuOyTOB OM3HEC

2002 nnum business CYIIHOCTEH U IpU

analysis model RUP onpeeieHnn QyHKITUH CUCTEMBI.

2003)

Ponm u Class diagram, Use [Mozens oToOpaxkaeT poiau B UX

ABTOMATH3UPYEMBIC case diagram ABTOMATH3UPYEMBbIC BHIIBI

BUJIBI nesTenbHOCTH. Moienb Henoab3yeTcst

eATeNbHOCTH OpH ONpeneICHUH (yHKLHH CUCTEMBI

(business object

model RUP 2002 w

business analysis

model RUP 2003)

CtpykTypa Class diagram, Use |[Mopenb oToOpaxaer CTpyKTypy

OpeanpUATHSL case diagram ABTOMATU3HPYEMOTO MPEATPHUSITHS.

(business object Mozenb UCIoIb3yeTcst JUIs OIpeaeIeHus

model RUP 2002 umu (OyHKITUH CHCTEMBI

business analysis

model RUP 2003)

busnec npasuia

Class diagram,

Monenb oToOpaskaeT OrpaHnYeHHS,

Activity HaKJIa/IbIBaeMble Ha OM3HEC MTPOIIECCHI.
diagram Mozesp UCTIONB3YeTCs ISt OTIpeeIICHUS
MPaBUI CUCTEMBI
Onpenenenne DYHKITIN CHCTEMBI Use case Mopens oToOpakaeT GyHKITUH
TpeOoBaHmit (Use case model) diagram CUCTEMBI
(Requirements)
OkpaHHbIE HOPMBI Class diagram Mopnenb oToOpakaeT SKpaHHbIC
(hOpMBI CHCTEMBI
CrieHapuu paObOThI Activity Momens oToOpakaeT ClieHaprun
MOJTb30BATEIS C diagram [PaOOTHI MOJI30BATENS C CUCTEMOM
CHUCTEMOM
IAHAIN3 U Monens Deployment Monenb oToOpaskaeT TEXHUIECKHE
MPOEKTHUPOBAHNE pa3MeIeHHs diagram CpencTBa W, pa3MeIIeHHBIE Ha HUX,
(Analysis & Design) (Deployment MPOrPaMMHEBIE CPEJICTBA CUCTEMBI B TIPOYNE
model) MPOrpaMMHEIE CPECTBA

Monaenb TaHHBIX
(Data modal)

Class diagram

Monenb oToOpaskaeT JIOTHYECKYIO U
(bU3HYECKYIO CTPYKTYpY AaHHBIX.




Mopnenb aHanuza Class diagram Mopenb ONHUCHIBAET PeaIn3aluio
(Analysis modal) TpeOOBAaHUH U CITy>KUT abCTpaKumei 1
IMOJIEITH IPOEKTUPOBAHUS
Momenb Class diagram, Moiens OITUCHIBACT PeaH3aIHIo
MPOEKTHPOBAHUS Sequence TpeOOBaHUH U CITY>KUT aOCTpaKIHel MOIEeITH
(Design modal) diagram, Activity  |[pealH3anMy ¥ HCXOTHOTO KOZa
diagram,
Collaboration
diagram
IPeanuzarms Momenb Component Monens oToOpaxaeT IOACUCTEMBI H
(Implementation) peanu3anuu diagram [KOMIIOHEHTBI, 13 KOTOPBIX OHU
(Implementation COCTOSIT
model)
TectupoBanue Monens Class diagram, Mopnenb oToOpakaeT KOHTPOJIbHBIE
(Test) TECTUPOBAHU Activity TIPUMEPHI, TECTEHI,
(Test suite) diagram MOCJICIOBATEIILHOCTD BHITIOJTHEHHS TECTOB,
0’KMJaeMBbI€ U TIOJTyYCHHBIE PE3YJIbTaThI
TECTOB
IPasmemenne Monens Deployment Mopens oToOpaxaeT TeXHIIECKIEe
(Deployment) [pa3MeLIeHHs diagram Cpe/ICTBa U pa3MeIleHHbIE HA HUX
(Deployment IpOrpaMMHBIE CPEJICTBA CUCTEMBI M IPOYHE
model) MporpaMMHBIE CPEJICTBA

OCHOBHbIE HOHSITHS

Homcnmm‘ypa OCHOBHBIX ITOHSTHH J1EJIOBOIO MOACJIHPOBAHHA (MOJ_ICJIH. JAHAIPAMMBbl, 00bEKTbI MOJICIICH

H UX CBS3H) MpeACTaBJICHA HA CXCMC BHH3Y.
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craHaapTHeiM 0603HaveHnem B Rational Unified Process




Jenosoe monenuposanue B Rational Unified Process paccmarpusaer 1en0Byio cepy ¢ AByX TOHEK
3peHus: BHeHIHel (4To 10/1e3HOro jesiaeT aesioBas cdepa uist CBOMX KOHTPAreHTOB — MO/1eJIb 1eJI0BBIX
Npele1enToB) U BHYTPeHHeil (Kak jesno0Bas cdepa 910 AeNaeT ¢ no3uLMil BHYTPEHHEro yCTpoiicTsa u
(YHKUHOHHPOBAHHS — MO/e/Ib 1eJI0BBLIX 00beKkTOB). Ha muniocTpauuu TuM MOJCISAM OTBE/ICHBI,
COOTBETCTBECHO, BEPXHs H HHIKHAS YACTH.

PaccMOTPHM HEKOTOPBIE M3 MOHATHIT JICI0BOI0 MOJIEIHPOBaHHs Gostee noapoOHo.

Mojeb /1eJ10BbIX NPene1eHTOB

i_ﬁ Moj1e/1b 1eJ10BBIX NPeneIeHToB - MO/IC/1b, KOTOPast ONHCHIBACT MPOLIECChI

é li Ae10BOH cepbl U UX B3aUMO/ICHCTBHE ¢ BHELIHEN CPE/Oit, Hapumep, ¢
3aKa34MKAMH H [1aPTHEPAMH.

OcHoBHas HCJ/Ib CO3AaHHA MOJICIH JACJOBBLIX MPCUCACHTOB COCTOHT B TOM, y100Bl ONn HCaATb, KaK
HCIoab3yeTcs AesoBas cepa 3akazunkamu 1 napraepaMu. [Ipu 91oM MOy T ObITH NOKa3aHbI JICHCTBUA,
KOTOPBIE HEMOCPEACTBEHHO KaCalOTCH 3aKa34MKa MM NApTHEPA, a TaKKe ACHCTBHA 110 NOIEPKKE HIIH
YNPaBJICHHIO 3a/1a4aMH, KOTOPbIE KOCBEHHO KacalOTCA BHEILHEH CTOPOHBI Aga.

Mozienb OnUCHIBAET AC0BYIO CEpy B TEPMHUHAX JACMOBLIX CYObEKTOB H IC/I0OBbIX MPELEACHTOB.

JenoBoii cydbekT

JeoBoii cy0BeKT npejAcTaBisier polib, KOTOPYIO KTO-TO WIH YTO-TO
Urpaer B J1€J10BOii cpeje.

JenoBoii cyObeKT HMeeT HMS.

Y100bl NOHATH LEJb ACATENLHOCTH, Bbl 10/KHbI 3HATh KTO B3aUMOJEHCTBYeT € A€10B0# cepoii; 10
€CTh, KTO pa3sMellaeT 3anpochl WM 3aHHTEPECOBAH B M0Jy4eHHH orTBeTa. PasiuuHble THMbI
«B3aUMOJICHCTBYIOLLIMX CYOBEKTOB» NPEJACTABIAIOTCA KaK Je/10BbIe CYObEKTBL.

Tepmun «cyObeKT» O3HAYaET POJib, KOTOPYIO HIPAET KTO-TO WM YTO-TO PH B3aHMOZCHCTBHH B J1€JI0BO#
cpene. Huxke nepednciensl THIILI NOJAb30BATENCH, KOTOPbIE MOTEHUHAILHO MOI'YT ObITh J€N0BbIMH

cyObeKTaMu:
®  3aka3zuumku

[MocraBmkn
[Mapruepsbl
[Torennmansbubie 3aKa34HKH («PBIHOKY)

BuactHble OpraHbl

Kosuiern u3 He MOACIMPOBAHHBIX HacTe 11080 cdepsl.

Yauue Bcero cyObeKT COOTBETCTBYET M0JIb30BaTei0-4esioBeKy. OHako, ObIBAIOT CHTYaLlHH, KOI/1a Poilb
cyObekTa urpaer, Hanpumep, HHpopmauHonHas cucrema. Eciu ceresble ycuyrn pawero 6anka
HACTOJILKO XOpoIH, 410 Bbl MOXkere ynpasinars OOJMLIIMHCTBOM onepauuii 6aHka ¢ NepcoOHaIbLHOIO
KOMIILIOTEpPA M3 CBOEIO MNOMEIICHHS, TO Ball MNPEUEJCHT, B3aUMOACHCTBY IOUHI ¢ CyOBbeKTOM
«IOCTABIUIMK AeHer» (0aHK), pakTHyeckn B3aHMOACHCTBYET ¢ HH)OPMALIHOHHON CHCTEMOI.

CyObekT npeacrasisger crneun@uueckuil THII AeJI0BOIO M0b30BaTeNs, a He pealbHOro Gpusnyeckoro
nonw3osareis. Heckonbko Gu3nuecKuX noib30Baresiei 4eJ1080it ¢ epbl MOryT UIrparb OTHOCHTEIBHO
HEe OJIHY M TY XK€ POJib; TO €CTh OHH JCHCTBYIOT KaK dK3eMILISPbI OJIHOIO H TOTO ke cyObekTa. B 10 ke
BPEMS O/IMH M TOT K€ CYOBLEKT MOKET ACHCTBOBATH KaK HECKOJILKO Pa3JIMuHbIX CYOBEKTOB. DTO O3HavaeT,
4TO OJIMH M TOT 7K€ YEeJIOBEK MOJKET BOIUIOLIATLCS B IK3EMIUISIPAX PasIHYHbIX CYObEeKTOB.



JlesioBoi npeuesenTt

IK3eMILISIP A€J10BOT0 NpeneaenTa - ocjie10Bare/IbHOCTb JCHCTBHIA,
BBINOJIHACMBIX B JIEJI0BO# cdepe, KOTopas NpoU3BOAHT BUAHMBIH

- pe3y/IbTaT, MMEIOLLNH 3HAYCHHE VTS MHAHBHYAIBHOIO CyObeKTa JIe/10BOj
cepsi.

JeaoBoii npeneaenT onpejaenser Habop IKIEMILIAPOB AEJIOBBIX
npeueaeHToB. JenoBoii npeleseHT HMEeT HMS.

[Tpoueccsl Aen10BOH chepbl ONPEACNAIOTCA KAK PAl PA3IHYHbIX JACNOBLIX MPELEACHTOB, KaX/1blil 13
KOTOPbIX NPE/ICTABIACT ONPEACICHHBIH NOTOK padoT B 1e10B0i#i cepe. [1en0Boi npeneaeHT onpeaeser
TO, YTO JOJIKHO CIYYHUTBCA B Jes0oBOH cdepe, Korja OH BbINONHEH; OH onuckiBaeT pdexr
NOCE0BATENbHOCTH ACHCTBH I, KOTOPBIE MPOU3BOAAT PE3YJILTAT, ICHHbII /U1 KOHKPETHOIO A€JIOBOI0
cyObeKTa.

C TOYKH 3peHHs MHIAHMBHAYAILHOIO CYOBEKTa AeMOBOH NPELEACHT OnpeaesiseT 3aKOHYCHHbIH 10TOK
pabor, KOTOpLIA NMPON3BEN HYKHbIC PE3yiabTarTbl. DTO MOA0OHO TOMY, YTO HA3bIBAIOT «IEJIOBBIM
MPOLECCOMY, HO «JIEJIOBOH MPELEACHT» UMEET HAMHOIO GOJIee CTPOroe ONpe/IeeHHE.

CoBOKy ITHOCTB /1€JI0BBIX ITPELIEICHTOB MPEICTABIIACT BCE BO3MOKHBIE CIIOCOOLI HCIOIB30BAHUSA J1€JI0BOM
chepsi.
MNpumep:

Korza sksemiuiap aenosoro cyobekra ITaccakup NOAXOAHT K CTONHKE PEruCTPALH i NACCAKUPOB U
npeAbsBAsSeT ¢cBOM OuyieT M Oaraxk, OH NOCbUIAET COOOLIEHHE IKZEMIUIAPY NpeleaeHTa
Huamsuayanenas perucrpaumns. B konue npoueaypsl permcTpainuu JAej0BOi npeueiaeHt
pacrieyataer M BbIAACT [1ACCAXKHUPY NOCAAOUHBIN TAIOH U OAHY WK Gosee GaraXHbIX KBUTAHLIHIL
[Taccakup MOKeT CBA3BIBATHLCH TOJNLKO C OJHHUM IK3EMIUIIPOM npeueaenta M nausnayanbHas
peructpauus. Takum o6pazoM, MHOKECTBEHHOCTD CBS3H paBHa [1].

/-( 1 | :
Wnanenayan
Naccaxup i it

Mpwu perucrpaunm B asponopTy MNaccaxmp B3aMuMoaencTByeT C npeuegeHTom ViHamemayansHas
perucTpaums.

Npumep:

Cyosexrsl IMaccaxup Ousnec-knacca 1 TypuCT OJMHAKOBO SBJISIOTCA BHEIIHUMH OObEKTaMHU
JIeJIOBOTO TMpeLeIeHTa, KOTOpbIii Bbinonauser perucrpaunio. Ux obwmas pons, cMozennpoBanHas
nenoBbiM cyobekTom IMaccaxup, yHacie10Bana JAByMs NepBOHAYAIbHBIMH J1€JI0BLIMH CYOBEKTaMH.
Me1 oroOpazkaeMm Ty CHTYaLHIO C HCIIOIB30BAHHEM CBA3eiH 0000LIeHHs.

Naccawmp

EnaHac-mnacca Typwcr

Cy6bekTnl MNaccaxvp busHec-knacca u Typuct Hacneaytot Bee atpubyTel MNaccaxwvpa. Takum
obpasom, 0ba 3Tv cyGbekTa MOryT AeWCTBOBAaTb Kak NacCakupbl.



Mpumep:

C 2

Mojeb 1e/10BbIX 00bEKTOB

5 Moje/b 1e10BBIX 00BEKTOB — 9T0 00LEKTHAA MOJICIIb, ONHCHIBAIOLLAS

Q’/ l’ peaIM3aLMIO ACJI0BLIX npeueacHToB, OHa ciyKuT adcTpakUuueii 1010, Kak

N -8 JO/DKHBI OBITH CBA3AHBI JACJIOBbIC PAOOTHHKH M JIEJIOBbIC CYLIHOCTH, U
o KaK OHM JIOJIZKHbI COTPYAHNYATH B JICJIOBOI cdepe.

Mozenb 1€10BbIX 00BEKTOB ONMUCHIBACT MMPELEACHT AeN0BOI cepbl ¢ BHYTPEHHEH TOYKH 3peHHs
Ae10BbIX paboTHHKOB. MoJIeb onpeieser, Kak JIH/H, KOTopbie paboTaloT B 1€J10BOMH cdepe, H BeLlH,
KOTOpble OHH 00padaTbIBalOT M MCHOJIL3YIOT (KiAacchl H 00BLEKTHI J1e0BOH cepbl), A0IKHbI ObITh

CBA3AHbI APYT € APYIOM, CTATHYECKH M JIMHAMHYECKH, YTOOBI POM3BECTH OKUIAEMbIC PE3YJIbTATHI.
Bce BMecTe 00beKT bl KIACCOB MOACIH 10JUKHBI ObITh CIIOCOOH bl BLITIOJIHMTH BCE NPELIECACHTBI 1€J10BO
chepsbl.
Odopmterine  06padoTka crieunanbHOro daraka BKIOYACTCH B HHAHBHYAJIbHYIO PErHCTPALIHIO
TOJILKO B TeX CJIy4asX, KOIJIa Nacca)Xup UMeeT Takoi 0araxk M J0JDKEH NepeiTH K CrnenHalbHOM
cTOiKe O(OPMIICHHS CrieUHAIbHOIO Daraxa.

OchopunaHmne
w obpaboTa
creuMansHoro Garawa

MoTok paboT npeuepexta Odopmnerne n obpaboTka cneuvaneroro 6araxa BCTaBneH B NnpeuegeHT
WMHaveuayanbHan perucTpaums ¢ MCNONb3OBaHMEM CBA3M PaCLLUMPEHUA.



JesioBasi CymHoOCTH

Q Jlesi0Basi CyHIHOCTD [PE/ACTABISACT «BellIb», KOTOPYI0 00pabarbiBaeT niu
HCIIOJIb3YeT /1eJI0BOIH pabOTHHK.

Jlenosble CYWHOCTH NMPEACTABAAIOT «Bewn», 00padarbiBaeMble WIH HCIOIb3YEMbIC ACI0BLIMH
paboTHMKAMH NPH BLINOIHEHHN AE10BOr0 npereaenTa. Jlenosas cymHocTb 4acTo NpeacTaBiIser 4To-
TO LIEHHOE JUIA HECKOJIbKHX JIeJIOBBIX MPELEICHTOB KN YK3EMIUISPOB NPELEACHTOB, TAK YTO 00bEKThI
JCJIOBOH CYLIHOCTH MOT'YT ObITh 10BOJILHO A0MTOKHBYLIMMH. BooOLue, cunraercs Xopoiei npakTHKoii,
€CJIH /1eJ10Bast CYLHOCTb HE COACPKUT HUKAKOH HH(OPMALIMK O TOM, KaK M /Ul KOI'O OHA HCIIOJIb3Y €TCH.

Kaxk npasuio, 1e10Basi CyuiHOCTb NPEACTARINET JOKYMEHT WIH CYIIECTBEHHYIO YacTh u3nenus. Muoraa
OHa NPEJCTABIACT YTO-TO MEHEE MaTEePHAILHOE, BPOAE BaXKHOH MH(YOPMALIHH OTHOCHTEJILHO PbIHKA
nim 3aka3uuka. [Tpumepsl aen0BbIX CylHOCTEH B pecTopane - Menio u Hanurok; B asponopry — buser
u Iocaounslii TasioH.

Bl A0JIKHBI MOJACIIHPOBATL KAK JACJIOBLIC CYIHOCTH TOJIBKO TC ABJICHHA, K KOTOPBIM JIOJI’KHbI
o0palarscs Apyrue KIacchbl B MOACIH A10BbIX 00bEKTOB. [Ipyrue «Betn» MOryT ObITh CMO/CIHPOBAHBI
KaK aTpHOyThl COOTBETCTBY HOLMX KJIACCOB WIH TOJBLKO ONMCAHbI B 9THX KJIACCaX B BUJE TEKCTA.

Teopernuecku n000e ABICHHE MOKET ObITH CMOACIHPOBAHO Kak Kiaacc. OIHAKO, HCIOJIB30BAHHE
arpuOyTOB MOKET COKPATHTb YHCIIO MOVICPKUBACMbIX KJIACCOB H C/Ie/1aTh O0bEKTHYIO MOjelb Doee
MPOCTOH /IS NOHHMAHHSA.

Onepauus onpeaensier HHCTPYMEHT, KOTOPLIM YIIPABIAETCs JAeloBas cyuHocrs. Onepanuns nmeer
Ha3BaHHE H, MOXKET OblTh, Mapamerpsbl. JlocTyn K 00bEKTY AEN0BOH CYUIHOCTH MNOKa3bIBACTCA Kak
coobuenune, 1oculIaeMoe 00LEKTY JeJI0BOI CYLIHOCTH.



Mpumep:

CoBer AHPEKTOPOB KOMMAHHH COCTOWT M3 MPEACEAaTeNs, YIPABIAIOWIErO BICIIErO paHra u
HECKOJIBKHX ﬂpC,IICTaBHTCHCﬁ BJ1ajic/ibLa.

s b

NpagcTasnTans

Ynpasnawuwmii  Npagoagartans Fnaasnsua

Knacc-obbeaMHeHne BKNIoHaeT ADVIve KNaccsl.
Mpumep:

[Taccaxkupsl, NPOXOASAIIME PErHCTPALMIO B APOIOPTY, MMEIOT Pa3jInyuHbIe BH /bl Oaraka: 0ObI4HbIi
Oarak, py4Hy0 Kiaab M creuraabubii 0arax. C T04KH 3pCHHA ABHAKOMITAHHH, BCC ITH BH /bl
Oaraxa HMeIoT HeCKOJILKO 00MX cBoicTB. Kpome Toro, 4ro Bce OHM SABISIOTCH Oarakom, Kaxblii
M3 HUX MMEET, HanpuMep, Biajeibla U Bec. DTH o0uiMe CBOHCTBA MOryT ObITh CMOACIHPOBAHbI
arpuOyTamu 1 onepaLiMsaMH B OTAEJIbHOM Kiacce noj HassanueM barax. OObiunbiii Oarax, Pyunas
knaab v CrneunanbHblii Oarax HacJIeAyIOT CBOMCTBA ITOIO KJlacca.

OB uuHEW PyuHan  GCrsuwansHei
Garax maas Garax

Knaccel Obbubm Garax, PyyHas knags m CneumnansHeiin Barax umeror obwme ceoinctea. Bee oHm
ABNAKTCA cneywanusaumammn obobwerHoro noHaTua barax.

Opranu3auMoHHbIi MOLYIb

Opranu3anonnbIi MOXY/Ab BKIKOUYACT JE10BbIX PAOOTHHKOB, JICJI0OBLIC
CYLIHOCTH H IPYI'HE OPIraHH3aLHOHHBIC MOJLY/IH, KOTOPbIC 00bEAHHAIOTCA
B COOTBETCTBHH C HEKOTOPbIM KpHTepHeM. OpraHu3alHOHHBIH MOAYIb
HMeeT HA3BaHHe.

Kak npasmio, aenoByio cepy CrpyKTypHpYIOT, OpPraHH3ys CIYKAlMX B ACHAPTAMEHTbI, OT/CbI,
Py NIkl ¥ TaK Jajiee, COrIACHO Pa3JIMYHbIM KPHTEPHSM. DTa CHTYaLMs MOACIIHPYETCH pacipe/ie/ic HHEM
A€J10BbIX PaDOTHHKOB H JICJIOBBIX CYLIHOCTEH 110 OPraHH3alHOHHBIM MOLYIISAM.

Oprauu3auMoHHbIH MOAYJIb - KOHCTPYKUMS Ul CTPYKTYPHPOBAHHUS Ae/0BOIt cepbl nyTem AelieHus
€€ Ha MCHLIIIHE HACTH. Oprauumuuouu bl€ MOAYJIH MOI'YT COACPAKATHL HE TOJILKO J1€/10BbIX paﬁommcon
H JICJIOBBIC CYIIIHOCTH, HO TAKXKE U JIPYTHE OPraHH3aLHOHHbIC MOJLYIIH, 4TO 1103Bossier Bam popmuposars
HEPapXHIO OPraHU3aLMOHHbLIX Moaynei. JlenoBoi paboTHHK Wi Aen0Bas CYUIHOCTh MOI'YT ObITh
HCNOCPCACTBCHHBIMH 2JICMCHTAMH TOJILKO OJIHOT'O OPIraHH3alHOHHOI0 MOAYIIA.



Peasim3aumus 1eJ10B01o npeueaeHTa

Peasm3anus 1e;10BOro npenejienTa OMNHUCLIBACT, KAK pCajiu30BaH

* KOHKPETHbII JIeJI0BO NPELEICHT B NPE/S/Iax MOJEJIH J1eJ10BbIX 00bEKTOB,
B TEPMHHAX COTPYAHHYECTBA OObEKTOB.

Mojienb 1e10BBIX NPELE IS HTOB ONUCLIBACT Je10BYI0 cepy B TEPMHHAX JICJIOBbIX CYObEKTOB H J1€/I0BbIX
NPELIECHTOB, COOTBETCTBY IOIMX 3aKa34HKaM H J1CJI0BBIM npoueccam. Moje b 1e10BbIX NPELEICHTOB
COICPKHT ONMHUCAHMSA 110TOKA paboT, KOTOPbIE HACHTHPUUHPYIOT TO, YTO enaeTcs. To, KAK BbINOJIHACTCS
paboTa B KaX/I0M JIe/IOBOM MNpeLie/IeHTe, OUCHIBACTCS B MOJIEJIH Ie/IOBBIX O0OLEKTOB.

Habop paloTHHKOB, KOTOPbIC BBINOJHAIT paboTy ACNOBOIO MPELEACHTa, U JCJIOBbIX 00ObEKTOB, K

KOTOPBIM OHH 00palalOTCs U KOTOPLIMH YIIPABISAIOT B npoliecce paboTsbl, Ha3biBaeTCs peainsanue

Aen0Boro npeueaeHta. OGbeKTbI 0IHONO H TOr0 XKe KJAcca MOTYT Y4acTBOBATH B HECKOJIbKHX PAa3IH4HbIX
peanu3almsx Ae0BbIX NPELEJCHTOB, 0TpaXkas TOT (JaKT, 4TO OIHH H TOT 3Ke BH/I PECYPCa OIHOBPEMEHHO
Y4acTBYET B Pa3INYHBIX POLIECCAX.

JlnarpamMma npeueieHToB

IluarpaMMa NnpeueaenToB [OKaspIBacT ACJ0OBBIC CYGI)CKT bl, JCJIOBbLIC
NPEUCACHTBI, MAKETbI ACIOBBIX MPCUCIACHTOB U CBA3ZH MCIK/LY HHMH.

Hukakux CTpOruX npasuj OTHOCHTEIBHO TOTO, 4TO HYXKHO [10Ka3blBaTh B 1HAIPaMMax [peLe/IeHTOB,
He cyulecTByeT. Bel nokasbiBaere e CBA3M B MOJICJIH, KOTOPbIE CYHTACTE HHTEPECHBIMU. MOryT ObITh
MOJIE3HbI CIICAYIOUIHE IHATPAMMbI:

& ﬂenosue Cyﬁbelﬂ'bl, NPHHAVTCKAUHE K OAHOMY H TOMY K€ NAKETY NPCLUCACHTOB.

®  JlenoBoii CyObeKT M BCE JICJIOBbIC MPELEACHTBI, C KOTOPLIMH OH B3aumozeiicTyer. Juarpamma
ITOr0 THIIA MOKET (DYHKLIMOH MPOBATH KaK JIOKAJIbHAs JiHarpaMMa J1eJ10BOro cyObeKTa H, BEPOATHO,
JI0JKHA ObITh ¢ HUM CBA3AHA.

Jlenosble npeneaeHTsl, 00pabarbiBalolne OAHY U TY Ke HHPOpMALHIO.
JlenoBbie NpeueIeHTbl, HCNIOJIB3YEMbIE OJIHOH U TOH K€ IpynnoH cyObeKToB.
JlenoBbie NpeneieH Thl, KOTOPbIC YaCTO BLINOJIHAIOTCH B OAHOH M0C/IC10BATEILHOCTH.

Jenosele NPEUCACHTbI, IIPHHAVICKALIHE OJIHOMY [IAKCTY MNPCUCACHTOB.

HauOonee Baxubie enoBbie npeueaeHTsl. JJuarpamma 91oro Tuna Moxer GyHKIHOHHPOBAThL KaK
PE3OME MO/ICIIH.

®  OnpeneneHnblii 1610BON NPELEACHT U €10 CBA3M C JICJOBBIMH CyOLEKTaMH H IPYTUMH JICJIOBBLIMH
npeueseHTamu. JluarpaMma 5Toro THna Moxker (yHKUHOHMPOBATh KAaK JIOKAIbHAS AMarpamma
AEJI0BOIO NPELEIEHTa H, BEPOATHO, /10JI7KHA ObITh C HUM CBA3aHA.

Jinarpamma aeicrBuii

JuarpamMma 1eficTBHIE B MO/ 1€JI0BBIX NPEUEACHTOB HILTIOCTPHPYET
NoTOK padoT AeN0BOIO NMpeLeieHTa.

[MTorok paﬁorr ACJIOBOIo npeucacHTa ONnuChiBacT 1ocica0Barc/ibHOCTb JICHCTBHIT, KOTOPbIC BMCCTC MTO-
TO [NPOHU3BOAAT UTA ACJIOBOIO cyﬁ‘hem. IMoTok paﬁo’r HacCcTO COCTOHUT H3 OCHOBHOIO IMOTOKA H OJAHOIO
HJIH HCCKOJIbKHX aJIbTCPHATHBHBIX ITOTOKOB.
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Ouwarpamma OgicTBMIA ANA A8nOBOMo NpeueneHTa MHaMBMOyansHaA pemcTpaUus B MOaenu
OEnoBbIX NPeUeqeHTOB PErMcTpaLMKy B 33pOnopTy.

,[lnarpamma KJ/1acCoB

JnarpamMMma KJIaccoB 0Ka3blBACT COBOKYNHOCTb [1€KJIAPaTHBHbBIX

(CTarH4ecKnX) EMEHTOB MOJIC/IH, TAKHX KAK KJIACCh! M MAKEThl, @ TAKKE
HX COACPKAHUC U CBA3H.

JlnarpaMmsl KJ1acCOB [10Ka3bIBAIOT CBA3H aCCOLMALIMH, 00beMHEHHs H 00001IEHNS MEKILY JIEJI0BBIMH
pabOTHHKAMH U JICJIOBBIMH CYIHOCTAMH. MOI'yT Npe/ACTaBisTh HHTEPEC CASAYIOUIHE BHJIbI IHAIPAMM

KJ1aCcCOB:

®  Uepapxuu Hacnen0BaHHil.

B OObeanHeHHs AeI0BbIX PA0OTHHKOB H JI€JIOBBIX CYIIHOCTEH.

®  Kak nenoBbie paDOTHHKH H CYILIHOCTH CBA3aHbI NOCPE/CTBOM aCCOLMALHIA.

Jluarpamma coTpyiHHYeCTBA

Ilnarpamma COTPYAHH4YECTBA OIHUCBIBACT DK3CMILIAD B3aMMOJICHCTBHSA
MCK Y 00beKTaMH; OHA NOKa3biBaeT 00bLEKTHI, YH4acTBYKOUIHEC BO

B3aHMO/ICHCTBHH, C MX CBA3AMH JAPYr C JAPYIOM M C COOOLICHHAMM,
KOTOPbIE OHH MOCLUIAIOT APYT APYTY.

Paznuuaior IPYHIIOBLIC H paﬁolme AHarpaMmbl COTpyAHHUYCCTBA.

['pynnosas anarpamma COTPYAHHYECT BA COACPAKUT JCNOBLIX paOOTHHKOB, ICJIOBbIC CYIHOCTH H CBA3H
mesxkay Humu. Eciin 910 caenaer anarpammy Oonee mudopmaruBHoii, Bbl MOKETE TakKe BKIIOYATH B
JarpamMMy J1eJI0BbIX CyObEKTOB, KOTOPBIE CBA3aHbI C JACJI0BLIMH PadOTHHKAM K.



B rpynnoByo anarpaMmy COTPYAHHYECTBA HE BKJIOHAIOT COOOLICHHMS M MOPAAKOBbIC HOMEpPA
coo0uenuii. Bol He MOXKETE 0Ka3aTh, KAK [EPEAaeTCst MEKLY paboTHHKAMH Y IIPABJICHHE MOBEACHHEM.
Yacro, HO HEe Bcerja, 9TO JOCTATOMHbIH YPOBEHb ACTANM3ALMH JUIA ONPEACICHHA BHYTPEHHErO
NOBEACHUA AeJN0BOro npeueaenta. Ecim yposens aerannsaunuu He aocrarodeH, paspaboraiite
AMarpamMMy Moc/e10BareIbHOCTH WiH pabovyio AHarpaMMy COTPYAHHYECTBA KPHTHYECKOH YaCTH.

Mpumep:

+Pervorparop .Emﬁuw@mﬁw
: EI’BJK
: Baraskwan Gupia

pynnoBas guarpamma COTPyAHWYeCTBa Ana npeueaexta MHavBMAayansHas permcTpaums.
,Ilnarpasma nocJie10BaATe/JIbHOCTH

JAunarpamMMa  mocJje10BaTeJbHOCTH ONUCHLIBAET IK3EMIUIAD
B3aMMOJCHCTBH I MEXKly OObEKTaMH, pasMellas HX B XPOHOJIOI HYECKOM
MOPA/IKE; OHA MOKA3LIBACT WIMHHH KU3HH» 00LEKTOB, Y4aCTBYIOIHX BO
B3aUMOJICHCTBHH, U COOOILECHHS, KOTOPbIE OHH MOCHUIAIOT JIPYT JAPYTY.

Jluarpamma rocJie/10BareabHOCTH rpaguuecku n300paxkaer noApoOHOCTH B3aUMO/ICHCTBHSA J1€JI0BBIX
pabOTHHKOB U J1E10BbIX CYOBEKTOB M TO, KAK 00pAIAIOTCA K JICIOBBIM CYIHOCTAM B XOJ1€ BbINOJIHEHUS
JeJI0BOTO npenejaenTa. JuarpaMma nocjieoBare/ibHOCTH KPAaTKo ONMCBHIBACT TO, YTO ASNAIOT
YHACTBYIOLIME 1C/I0BbIC PA0OTHHKM, KAK YIIPARIAIOTCS J1CN0BbIC CYUHOCTH (B TEPMHHAX 3aIyCKOB), H
KaK OHH CBS3BIBAIOTCS, 10CHUIAS COOOLIEHNS APYT APYTY.
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[uarpamma nocrnegoBarenbHOCTH YacTh Aenosoro npeueaeHTa MHaMBuayanbHas percTpaums.



JAnarpaMmbl COCTOSIHHMI

ﬂuarpamla COCTOS HHI [PCACTaB/IACT MALIHHY COCTOAHHUI, IOBEACHHE

E EE‘ I{O’I‘O]')Oﬁ ONpCACHACTCA 10CJICA0BATC/IbHOCTLIO COCTOAH Hid, MPOXOJAHMbIX
00BLEKTOM B TEYEHHUE €I'0 KHU3HH B OTBET HA COOBLITHA, BMECTE C €ro
OTBETAMH H JICHCTBHSIMH,

JAuarpamMmy COCTOAHMIH MOKHO HCIIOIB30BATh I HIULIOCT PALHH COCTOAHN I, KOTOPLIC MOKET HMETh
AeN0BOH pabOTHUK MM J€J10Bas CYLHOCTb, COOLITHIH, KOTOPLIC BbI3bIBAIOT NEPEXO] H3 OAHOIO
COCTOSAHHS B APYTOE, H ACHCTBHIA, KOTOPbIE BLITEKAIOT W3 N3M EHEHHs COCTOAHMA. [lnarpaMma coCTosHMi
4acTo YNpOULAeT MPOBEPKY MPABHIBHOCTH KOHCTPYKIIHHU KJIacca.

ﬂ.llﬂ KazKA0ro COCTOAHNA , KOTOPOEC MOKCT HMCTDL 00bLEKT KJ1acca, AHarpaMma IokasbpiBacr COo00LICHH A,
KOTOPBIC OH MOJKET NPHHHUMATh, ACHCTBHSA, KOTOpbIE OYAYyT BbINOJHEHbI W COCTOSHHE, B KOTOpOE
nepeiijier 00bEKT Ki1acca 1nociie >Toro.

Mpumep:

NOCTAFNSH HA FECH
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[Ouarpamma COCTORHWI AENOBOW CywHOCTH Barax.
OITUCAHHUE JITUCITUTITHHBI FU3HEC MOJE/TUPOBAHUA

Henn 6u3HEC MOOETUPOBAHUS

C Touku 3penust RUP nensiMu 6u3Hec MOACTHPOBAHUS SBISIOTCS:

1. Omnucanne GM3HEC MIPOIECCOB ABTOMATU3UPYEMOH OpraHu3anuy Ui JOPMUPOBAHHS €INHOTO UX TOHUMAHHUS CO
CTOPOHBI 3aMHTEPECOBAHHBIX B aBTOMATH3AI[MH OPTraHU3AINH JIUII.

2. Omnpenenenune mpo0IeM aBTOMaTH3UPyEMON OpraHU3alli U CTIOCO00B MX PEIICHUSI.

3. Omnpenenenne TpeOOBaHUI K aBTOMATH3NPOBAHHON CHCTEME OPraHU3aluH CO CTOPOHBI 3aHHTEPECOBAHHBIX JIUII.
4. [TornMaHme nporecca pa3MeIIeHs: IPOrPaMMHOTO 00ECTIEYEHHS B OPTraHN3alIHu.

Hus noctmwkenust 3tux nened B RUP ommcansl BHIBI MeSTETHHOCTH NMPOEKTHOW KOMAaHIBI NPH MPOBEICHUN OWM3HEC
MO/JICTIMPOBAHMS, TIIaBHBIMH M3 KOTOPBIX SIBIISIIOTCS pa3paboTka Mozenel 6usnec nporueccos (Business Use-Case Model)
n Mojenell ananusa o6usHeca (Business Analysis Model), onuceiBaronux peaimsannu 6u3HeC poreccoB. B HEKOTOpBIX
Bepcusix RUP monenu ananm3a OM3Heca, OIMCBHIBAIOLIME pEalU3allfi0 OW3HEC MPOLECCOB, HA3BIBAIOTCA OOBEKTHBIMU
Mozemsamu Ouzneca (Business Object Model).

Pe3ynbTaThl paboTHI, MOMyYCHHBIE MOCIE MPOBEACHHS OWU3HEC MOJCIUPOBAHME, SBISIOTCS OCHOBOW Ul MPOBEACHHS
paboT WO  ompeleneHHIO  TpeOOBaHMH M pa3pabOTKH  ApXUTEKTyphl  aBTOMATH3UPOBAHHOHW  CHCTEMBI.



C touku 3penusi RUP, Hanbosee 3HauMMbIMU apTeakTtaMy, CBI3aHHBIMH ¢ OM3HEC MOJICIIMPOBAHUEM SIBIISIOTCS MOJIEIH
omsnec mporeccoB (Business Use-Case Model), Monenu ananuza OW3Heca WM OOBEKTHBIC MOJCIH, OIKCHIBAIOIIHC
peasm3anmuu Om3Hec mporeccoB (Business Analysis Model), a Taxke HaO0Op MTOKYMEHTOB, B KOTOPOM OTPa)KeHBI
pe3ynbTaTel OM3HEC MOJEITHPOBAHMS.

Monenu OM3HEC POLECCOB ONMCHIBAIOT MPOLIECCHI, CBSI3aHHbBIE C OKa3aHUEM yciyr opranuzanueii (business use case), 1
JICMCTBYIOIINX JIMII MJIM CHCTEM, BHEIIHUX 10 OTHOIIEHMIO K Ou3Hec mpoueccy (business actor). JleiicTByromue nuna u
CUCTEMbI MO0 MHUIMUPYIOT OW3HEC Mpolecc, JM00 3aMHTEPECOBAHbI B IOJYYEHUH HEKOTOPBIX PE3yJbTaToB OM3HEC
nporecca.

Mopenu aHanu3a NOKa3bIBaeT, KaK KaXkKABIH OM3HEC IPOLECC pealu3yeTcs HEKOTOPHIM HabopoM Y4acTHHKOB OW3HEC
npouecca: paboTHukamu (business worker), IeHCTBYIOIIMMH JIMIIaMH BHELIHUMH 110 OTHOIIEHHIO K OM3HEC mporueccy
(business actor) 1 cCBsI3aHHBIMH ¢ HUMH OM3Hec cymHocTsMH (business entity).

Jliist onrcanysl peanu3anyii OM3HeC MPOIECCOB MOTYT MCIIOIh30BATHCS CIEAYIONINE THarpaMMbl si3bika UML:

. JUarpaMMel fesitepHocTel (Activity diagrams);

. nuarpaMmel kiaccoB (Class diagrams);

. nuarpaMMel coctosaui (Statechart Diagram);

. JIMarpaMMBbI TociieioBaTebHOCTeH AecTBrid (Sequence diagrams);

. nuarpamMMel Bzaumoseiicteus (Collaboration diagrams).

OCHOBHBIMU JIOKYMEHTaMH, B KOTOPBIX JTOJKHBI OBITh  OTPaXKCHBI Ppe3yJbTaThl OusHec
MojenupoBanus 1o RUP, sBisi-10TCs cienyromme 10KyMeHTbI:

. nokymeHT OrieHka aBroMaru3upyemoit opranmsanuu (Target-Organization Assessment);

. JIOKyMeHT Apxutekrypa ousHeca (Business Architecture Document);

. nokymeHT CiioBaph TEpMHHOB ITpeaMeTHOH obnacty (Business Glossary);

. nokymeHT bu3nec npasuina (Business Rule);

. nmokyMeHT Konuernust pa3sutus opranusaiun (Business Vision);

. nmokyMmeHnt Onmcanue 6usHec mporecca (Business Use Case);

. JIOKyMeHT JlOTIOJTHUTENbHBIE TPEOOBAHUS K NIEATEIHHOCTH opranu3annu (Supplementary Business
Specifications).

B RUP npuHATO TOKyMEHTHI, MOJIENH, JIEMEHTHI MOJICTTH HAa3bIBAaTh apTeakTamu.

PA3PAFOTKA MOJEJIEH ITOTOKOB PAEOT

Lens MonenupoBanue NOToKa paboT

Kak yxaspiBanoch BbINIe, peanm3anus OusHec mporeccoB mo RUP omuchiBaeTcss ¢ HCHOMB30BAaHUEM PA3THUHBIX
0OBEKTHBIX MOJIeNelt On3Heca WM Mojerneli ananm3a OusHeca. [lumarpamma nestensHOCTH (activity diagram) s3erka UML
UCTIONB3yeTcs B OM3HEC MOAEIMPOBAHUH Ul OTOOpaKeHMs IOTOKa pabOT paccMarpuBaeMoro OwmsHec mpomecca. Ilo
MOJIETIH TIOTOKa PabOT ONPEIENSIIOTCSl BUIBI JEATEILHOCTH, MOJUISKaIe aBTOMaTH3alliH, TO €CTh OM3HeC TpeOOBaHMSI.
Ha ocnoBe OusHec TpeOoBaHWi B NaJbHEWIIEM Ha 3Tane ONpejaeNieHHs TpeboBaHWil OynyT ompeaensiTbes (QyHKIUU
pa3pabaTbIBaeMON CUCTEMBI.

Hcnonp3oBanue AuarpaMmbl JesITeIbHOCTH JUTS pa3pabOTKH MOJEH OTOKa paboT

st pa3paboTKy MOJIENN TTOTOKA PaboT WITH, TIO IPYTOMY, MOJIENU ONKMCAHHsI OM3HEC MPOLECCOB JOKHA HCIOIb30BATHCS
JrarpaMma JiesitennbHocTH si3bika UML (activity diagram).

st pa3paboTKy MOJIeNN TOTOKA PaboT ClIeyeT MCIOIb30BaTh CIECYIOINE JIEMEHTHI TUarpaMmbl
JIeSITEIbHOCTH:

HavYaJIbHOE COCTOsIHUE (Start state);

KoHewHoe cocTostHue (end state);

JeSITeIBHOCTS (activity);

cocTosiHue (state);

nepexon (state transition);

pemenue (decision);



ropu30oHTANIbHBIE cuHXpoHU3aTophk! (horizontal synchronization);

°

° BEepPTHKAIbHBIE CHHXPOHU3ATOPHI (vertical synchronization);
° paszaenuTesnbHbIe IMHAY (Swimlane);

° 00BeKT (object);

° moToK 00beKTOB (object flow);

° 3aMeTKa.

[Ipu mocTpoeHNN MOAETH MOTOKa paboT MCIONb3yeTcs HOTAIMs JHarpaMMBl AeATeIbHOCTH, moaaepkuBaemas Rational
Rose, xoTopast oTHuaeTcsa OT HOTAlMK 3TOH ke JuarpaMmsl u3noxeHHoi B onucanuu UML OMG.

Huarpamma gestenbHOCTH (activity diagram) mopKHa MMETh TOJBKO OJHO HAvajdbHOE cocTosiHMe. KOHEYHBIX ke
COCTOSIHUH MOXKET CYIIECTBOBATH MHOXKECTBO.

HoBrle HavanbpHBIE COCTOSHHS MOTYT OBITH TOJBKO HA JUarpaMMmax, [IEKOMITO3UPYIOIINX OTAEIbHBIC BUIBI
JIESITETTFHOCTH.

OneMeHTapHas «JesATeIbHOCTE» (activity) IODKHA HCIONB30BATHCSA U ONMHMCAHWS OTHOTO ICWCTBUS, HAIpHUMED,
(hopMHUpOBaHKE OTYETA CHCIIOK, Iepeaada THKETOB, TOIyIeHHE THKETOB.

Henb3st B 01HOM 35IEMEHTE JEATEIBHOCTD (activity) yka3plBaTh HECKOJIBKO BHJIOB JCATEIBHOCTH, HAIpUMEp, HOpMUpYyeET
OTYET IO CACTKAM H PETHCTPUPYET CIECIKH B )KypHAJIE.

Ecnu onuceiBaeTCs aBTOMAaTU3UPOBAHHAS ACATEIBHOCTh, TO CICAYET OTICIBHO ONKCATh ICATCIBLHOCTh IOJIb30BATEIS
CHCTEMBI U COOTBETCTBYIOMIYIO €H AEATEIbHOCTh CHCTEMBI, KaK (DYHKIIUH IEHCTBYIOMINX JIHII TIOIb30BATEINS U CHCTEMEI.
DNEeMEHT «COCTOSHHE» (state) MOXET HCITONB30BATHCS U OTIMCAHUS OMPEICIICHHBIX COCTOSHHUNA KaKoro-In0o cyOBseKTa
i 00bekTa. C 3TUM 3JIEMEHTOM JOJDKHO OBITH CBA3aHO UMS. VIMS JOJIDKHO OTpa)kaTh COCTOSIHUE CyOBEKTa WA 00BEKTA.
CocTostHIE JOJDKHO UMCHOBATHCS B 3aBUCHMOCTHU OT KOHTCKCTA.

Ilepexon (state transition) JJOJDKEH WCIOJB30BaThCS IS ONKMCAHUS CBS3M MEXKIY JJICMCHTAMH JHATPaMMbI
«IeATeNbHOCTEY (activity), «cocrosHMe» (state). Ilepexonm (state transition) o0o3Ha4YaeTCs CIUTOMIHOW JIMHUEH CO
ctpenkoit. CTpenka yKa3pIBaeT Ha CIIeIyrolee IeHCTBHE WITH COCTOSHHE.

Jus oroOpakeHHWsT yCIOBHH MOXKET HCIIONB30BaThesA dneMeHT pemieHne (decision). Omement pemenne (decision)
0003HauaeTcs B BUIE pomoa.

PasznenurensHble muHUE (SwWimlane) clieyeT UCHONB30BaTh IS Pa3leNICHUs MO JUarpaMMbl Ha 4acTH, HAIIPUMED, C
LEeNbI0  OTOOpaXEeHWs Ha [OuarpaMMax, OTBETCTBCHHBIX 3a BBITNIOJIHEHHE ONpEHCNCHHBIX AeicTBUil. I[Ipmmep
pasnenuTenbHON THHM (Swimlane) mpencTaBiIeH Ha pHC..
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Puc. Ilpumep paznenurensHON nuHME (swimlane)

CunxpoHu3aTopsl (synchronization) HODKHBI HCIIONB30BATBCA JJISI OTPAKEHUS JEATEIHHOCTEH, BBITIOIHIEMBIX
napauienbHO WIH MHOECTBEHHOT'O BBIOODA. Ipumep HCIIOJIb30BAHUS



CUHXPOHH3aTOPOB (synchronization) JUIS 0TOOpaKeHUS JICSITETbHOCTEH, BBIMOJTHAEMBIX
MapajuiesIbHO MIPECTABIICH Ha PHC.

Pu = Skl inperaasepen=(synchronization) 1yt oToOpakeHUs

JESIT ~usieMBIX NAPAJUICIIEHO

B RUP aMEHJIAlMNU 110 pa3paboTKe MOJENH IOTOKa PaboT C MCIIOIb30BAaHUEM AUArpaMMbl
JIeSITENbH h

JUarpaMMbl MOJKET pa30UBAThCS HA YaCTH C MCIOJIb30BAHUEM Pa3NICIUTEIBHBIX TUHMM (Swimlane), rie pa3aenuTenbHbie
JIMHUX MOTYT MPEJICTABIATh PAOOTHUKOB YYaCTBYIOIIUX B OM3HEC MPOILIECCE WIH MOIPa3ICIICHUS.

IocTpoeHue auarpaMmbl ¢ OCHOBHBIMH BUIAMH JIEATEILHOCTH PEKOMEHIYETCSl MPOBOJAMTH TAKUM 00pa3oM, 4TOObI B
JaNTbHEHILeM KaX/I0OMy OCHOBHOMY BUJy JICSTEIbHOCTH MOXKHO ObIJIO COMIOCTABUThH Ha ATAame Oonpe/eseHus TpeboBaHuit k
CHUCTEME MOJYJIb, KOMITOHSHTY WJIM MOACUCTEMY B pa3pabaThiBacMoil cucteMe.

OpHako IUisl TMOCTPOCHHSI PACIPENCNICHHBIX CHUCTEM 0ojiee YIOOHBIM SBIISCTCS HCIOJIb30BAHUEC —CIICAYIOIIUX
Pa3IeIUTEIbHBIX JINHUIA:

BXOJIHAs1/BBIXOJHAS] HH(DOpMAIIHS;

JIeSTEeIIbHOCTD;

podb;

MOJIPa3 ICIICHUC;

JIOJDKHOCTB;

Ou3HEC MPaBUIIO.

B pazgene aesTenbHOCTD ClAeAyeT OTpaxaTh LIark Ou3Hec npoiecca ik AesATeIbHOCTh Mpoliecca.

B pasnene BxomHas/BeIXOAHAsS WHGOPMAIMS — BXOJHBIC/BBIXOJHBIC OM3HEC CYIIHOCTH, CBSI3aHHBIC C IIAaroM OM3HEC
mpoliecca, B pasjelic pojib — POJib, OTBETCTBCHHYIO 33 BBIMOJHCHHE IIara OM3HEC MpOIlecca, B pasjelic JOKHOCTh U
MOJIpa3/ieNieHust — JOJKHOCTH JCUCTBYIONIMX JIKII OU3HEC Mpoliecca 1 MOopa3/ieieH s IPEANPHUITHS, CBI3aHHBIC C [IIATOM
Ou3HeC mporiecca, B pasfene OM3HeC MpaBHiia - ONMMcaHue OW3HEC MPaBWJI WM CCBUIKM Ha MOJENH OM3HEC MPaBWII JJIS
paccmarpuBaeMoro Iara GH3Hec mpoiecca.

Takoe UCTIONBE30BaHUE Pa3ICIUTEIBHBIX JIHHAN 00YCIOBICHO TEM, YTO Ha OCHOBE BHJIOB JIEATCIHHOCTH, OTOOPAKAIOIINX
miard Ou3Hec mpoliecca, OYAYT OmpenensaThes (DYHKIIMHA CHCTEMBI, HA OCHOBE BXOJHBIX/BBIXOJHBIX CYIIHOCTEH OymeT
paspabareiBaThCsl MHTEp(elica Toab30BaTeNs, adb00M BXOIHBIX/BBIXOAHBIX (opMm, BJI, Kiaccel, peamusyroniue
cootBeTcTBYIOIIME (yHKUMU. VHpopMmanus o possix, JODKHOCTSIX M IMOJpPa3AeieHHsX OyIeT HCIOoJIb30BaHa MpHU
pPacCMOTPEHHH BOMPOCOB, CBSA3aHHBIX C pasrpaHuueHueM poctyna. Ha ocHoBe OM3HeC MpaBHi OyIyT ONMpPEAeNsThCS
OTPaHUYCHUS HAKIIAJBIBACMBIC HA (DYHKIIUH CUCTEMEL.

Juiss  m3o0pakeHHs BXOJHON/BBIXOAHON WHGOpPMAIMA W POJIM JIOIDKCH HCIIOJNB30BaThCS 3JEMEHT OOBEKT C
COOTBETCTBYIOIINM COCTOsTHHEM (object).

Jnst  w3o0OpakeHns mara OW3HeC Tpolecca JO/HKEH  HCIIOJIBb30BAaThCS — DJEMEHT  JIeATelIbHOCTh(activity).

Juis u300paxeHus MoApa3aeiicHu, TOKHOCTEH, CChUIOK Ha OM3HEC MpaBwiia — 3aMETKH (note).

Poun, BXoHAS ¥ BBIXOHAS HH(POPMAIIUIO JOJDKHBI CBSI3BIBATHCS C ACATEIBHOCTHIO Yepe3 MOTOKHA 0OBEKTOB

(object flow).

Pomnm, moapasnenenus JOKHBI CBA3BIBATHCSI MEXIY COO0H depes3 CBs3h - MyHKTHpHAs JuHUA (anhor note to item),
MPUKPETUISIONIYO 3aMETKHU K JIEMEHTaM JAUarpaMMabl.

Ha puc. nmpeacraBineH npuMep quarpaMMBbl ASTEIbHOCTH, UCIIOIB3YEMOM IS IEKOMITO3UITHH 0000IICHHON AESTEIEHOCTH.
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IMocTpoeHue auarpamMm, IeTaTH3UPYIONIMX OCHOBHBIC BUIBI ICATCILHOCTH

Juarpamma nestenbHOCcTH (activity diagram) ¢ HeTaqbHBIM OMHCAHUEM KaXKIOTO OCHOBHOTO IlIara mpoliecca JIOJIXKHA
CTPOMTHCS KaK MOJIMarpaMma COOTBETCTBYIOIIETO OCHOBHOro Imara. Ha puc. moka3aHo, Y4TO B OKHE MpPOCMOTpa
aneMeHTOB Mojieny B Rational Rose auarpamma pestensHocTH (activity diagram), oToOpaxaromasi JeTalbHOE OITUCAHNE
OCHOBHOIO Imara mnporecca lIpeaBapuTeIbHOC O3HAKOMJICHHE C KIHCHTOM M €ro X03. ICSITCIBHOCTBIO U IIEJBIO
KpPEIUTOBAHUS, HAXOIUTHCS MO COOTBETCTBYIOIIMM maroMm [IpeaBaputenbHOe 03HAKOMIICHHUE C KIIMCHTOM U €ro XO03.
JIESITEIBHOCTRIO M IENBI0 KPSAUTOBaHUsS. [ICSITENbHOCTH HAa 3TOW JHarpaMMme, KOTOPBIE IMOAJICIKAT aBTOMATH3AIUH,
OTMEYEHBI IIBETOM.
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Puc. [Tpumep n300paskeHNs JUarpaMMBbl ¢ AeTalbHBIM OTIMCAHUEM IIlara
[IpenBapuTenbHOE O3HAKOMIIEHUE C KIIMEHTOM H €0 X03. JeSITeLHOCTRIO U IIeIbIo KpenuToBaHus B Rational Rose

INocTpoeHue cChUIKM U3 TUarpaMMbl QYHKIUH Ha HarpaMMy IOToKa padoT

Jis mocTpoeHMs CCBUIKHM Ha AuarpaMMmy AesTenbHocTH (activity diagram) ¢ m300pa)keHHEM OCHOBHBIX IIaroB OW3HEC
mporecca CIeayeT psiioM ¢ M3o0pakeHHeM Om3Hec Ipolecca Ha auarpamme QyHKuuil (use case diagram) HOMeCTHTH
3aMeTKy. [IpuKpenuTh 3aMeTKy K M300paskeHHI0 OM3Hec mpolecca. [leperamurs Ha 3Ty 3aMETKy M3 OKHa IPOCMOTpa
9JIEMEHTOB MOJIENIN JMarpammy JAesTensHocTH (activity diagram) ¢ n3oOpakeHHEeM OCHOBHBIX IIAroB OM3HEC Ipoliecca
Kak IIPEICTABIICHO Ha pHC..
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Puc. Ilpumep muarpamMmsel GyHKIHN ¢ n300paskeHHEeM mporiecca KpeaquToBaHus I0pHINIECKUX JIHI B BAIIOTE

1 CCBUIKOH Ha THarpaMMy JIesiTeTbHOCTH C

n300pakeHHEM OCHOBHBIX LIIArOB COOTBETCTBYIOIETO OM3HeC mpouecca B Rational Rose MnnuBuyansHble

3aganust 1715 1aboparopHoii pabotsl Ne24

Bapuant Nel

Pa3zpabotats MoeIH MOTOKA pabOT A1l HHPOPMAITMOHHON MHTEPHET IMOACHCTEMBI PUAJITEPCKOW (GUPMBI, BKITFOUAIOICH
PETHUCTPAIIHIO KIHUECHTA, TPOCMOTP (IIOCIIE PETHCTPAIINH) PEINIOKEHUN, 1aTh OOBABICHNE; TIOHATH MECTO TAaHHOH MOJCITH
IIpy onpeesieHnu QyHKIuil pa3pabaTbiBaeMOii CHCTEMBI Ha dTarle OlpeielieHNs] TpeOOBaHMI K CHCTEME.

BapuanT Ne2

Pa3paboTarh MOIENTH OTOKA paObOT HH()OPMALMOHHOH MOACHCTEMBI HHTEPHET-PETHCTPAIIMU Ha KYPChl BOJHUTEINCH
(mpenmonaraeTcs perucTpanys Ha pa3InaHbIC TUITHI KATETOPHIA, T0/1ava 3asBKH U e¢e 00padoTKa, BEIOOp JHEH M BPEMECHU
3aHATHUI U JTHEH BOXKIICHUS); TOHATh MECTO JaHHOW MOJICITU MPH ONPEACICHUU (PYHKIUI pa3padaTbiBAEMOM CUCTEMBI Ha
JTare onpeaesicHus TpPeOOBaHUH K CHCTEME.

BapuanT Ne3

PaspaboTats MOAeTH MOTOKA pabOT WHPOPMAIIMOHHON MOICUCTEMBI HHTEPHET PETUCTPAIIH HA KYPCHI HHOCTPAHHBIX
SI3BIKOB (IIPEIIOIaraeTcsi BEIOOD S3bIKa, BRIOOD YPOBHS (BO3MOXKHOE TECTHPOBAHHKE), BEIOOP BPEMEHH U JTHEH 00y4eHus);
MTOHATH MECTO JAHHOW MOJICNIU TIPH OTpeACICHUN (PYHKIUI pa3pabaThIBACMOI CHCTEMBI Ha 3Talle ONpeIeIeHUs TpeOoBaHUI
K CHCTeMe

Bapuant Ne4
PazpaboTats Mozieny 1oToka padoT HHHOPMALMOHHOHN MOACUCTEMBI HHTEPHET Mara3uHa (TpezrosaracTcsi IpocMoTp,

perucTpanys npu 3akasze, ohopMIICHHE 3aKa3a, MOATBEPKICHIE MOIYUCHUS 3aKa3a); MOHITh MECTO TaHHOIN MOJAEIH pu
ompeneneHnd GpyHKINA pa3pabaTeiBaeéMOi CHCTEMBI Ha dTalle ONpeIesieH s TpeOOBaHUH K CHCTEME.



BapuanaTt No5
PaspaboTate Moenu moToka padoT HHPOPMAIIMOHHOH MOICUCTEMBI MHTEPHET Kade; MOHITh MECTO TAHHON MOJEIH PU
onpeeieHud QPyHKIMI pa3padaTebiBaeMOi CUCTEMBI Ha JTAlle ONpeIesicHUs TPeOOBaHUH K CHCTEME.

BapuanT Ne6

PaspaboTats Mozenu moToka padoT HHGOPMAIIMOHHOH MOICUCTEMBI HHTEPHET-CKIIA (TPEAIOIaraeTcs MPOCMOTP
WHTEPHET-KIMEHTOM aCCOPTUMEHTA, BO3MOXKHOCTh IOCTABKHM, HATMYHNE HA CKIIa/ie, 0)OPMIICHHUE 3asBKH); TOHATH MECTO
JTAHHOM MOJIeNH NpH onpeencHin GyHKIMNA pa3padaThIBACMON CHCTEMBI Ha 3TaIle ONpeCICHHS TPSOOBAHUIA K CUCTEME.

Bapuant No7

PaspaboTats Mozenu moToka padoT HHPOPMAIIMOHHOH MOJICUCTEMBI AlITEYHOM CITPABOYHOM CITyKOBI (TIpeanoaaracTcs
perucTpaIys MHTCPHET-KINEHTA, MPOBEPKa B HATMUMH, OPOPMIICHHE 3aKa3a, 1aTa JOCTABKH); MOHATh MECTO JAHHOM
MOJICNIY TIPH OnpeielicHH: PYHKIUH pa3pabaThIBACMOI CHCTEMBI Ha 3TaIle ONPEACICHUS TPEOOBAHUI K CHCTEME.

BapuanT Ne§

PaspaboTars MoenHu MoToKa padboT WHPOPMAIIMOHHON MOJCUCTEMBI TeJIC(POHHON CIPABOYHOM CITyKObI (TIpeAroaracTcs
perucTpaIys MHTCPHET-KIMEHTA, MPOBEPKa B HATMUKH, OPOPMIICHHE 3aKa3a, 1aTa JOCTABKH); MOHATh MECTO JAHHOM
MOJICNIY TIPH OnpeielicHH: PYHKIUI pa3pabaThIBACMOI CHCTEMBI Ha 3TaIle ONPEACICHUS TPEOOBAHUI K CHCTEME.

BapuanT Ne9

PazpaboTars Mosienu otoka padoT HHHOPMALMOHHOM MOACUCTEMBI TOKYIIKH OMJIETOB (3K// M aBUa) OHJIAMH; TIOHATH
MECTO AaHHOI MOJIEIM NIPH olpeiesieHnH (PyHKIUI pa3pabaTeiBaeMOil CHCTEMBI Ha dTaIle onpeaeseHus TpeOOBaHUi K
cHucTeMe.

BapuanT Nel0

PaspaboTats Mozenu MoTOKa paboOT MHPOPMAIIMOHHON MOICUCTEMBI PETHCTPALUH B a3POIOPTY C IPOXOKIACHUCM
MOTPAHUYHOTO KOHTPOJIS; MOHSTH MECTO JAHHON MOJICIH TIPHU OnpeesicHHH (YHKIUN pa3padaThIBAcMON CUCTEMBI Ha
JTare onpe/eNacHus TpeOOBaHUil K cHCTEeMe.

Bapuant Nell
PaspaboTate Mozenu moToka padoT WHPOPMAIMOHHON MoACKCTEeMBI caiT Kadenpsl C; mOHITh MECTO TaHHON MOACTH
Ipu orpeesieHun QyHKIMA pa3padbaTeiBacMOW CHCTEMBI Ha ATAle ONMpeIeIICHIUs TPeOOBAaHUI K CUCTEME.

BapuanT Nel2

Pa3zpaborats MoeH MOTOKA paboT HHPOPMAITMOHHOHN TTOJCUCTEMbl HHTEPHET-XPAHUIIUINA YIeOHBIX KHUT CBOOOTHOTO
Joctyna (TmpeanoiaraeTcs 00s3aTeNbHas PErUCTPaIys 1) CKAYUBAHUSI, OTPAHUYCHHOE KOJMYCCTBO CKAUNBAHUIA,
BO3MOKHOCTh BBIKJI][BIBATh CBOM MaTEpUa); MOHITh MECTO TaHHON MOJEIH MIPH ONPEISICHUH (YHKITHIA
pa3pabaTbIBaeMOil CUCTEMBI Ha JTarle ONpe/iesieHus: TPeOOBaHU K CHCTEME.

Bapuant Nel3

PazpaboTars Mozienu OTOKA PabOT aBTOMATH3UPOBAHHOW CHCTEMBI PaOOTHI OMOJIIMOTEKH (B YaCTHOCTH pabodee MecTo
OubnroTeKaps); MOHATh MECTO JaHHOM MOJIENH NpH onpeesieHny QyHKuuii pa3pabaTbiBaeMOi CUCTEMBI Ha JTare
ompesieNieHust TpeOOBaHUH K CUCTEME.

Bapuant Nel4

PaspaboTars Mozenu moToka padoT HHPOPMAIIMOHHOH MOJICUCTEMBI «PETUCTPATYPA MOTUKIMHUKWY (B YACTHOCTH pabouee
MECTO PErHCTpaTOpa: MPHUHATHE 3aIBOK Ha BBI30BA PAa3HBIM BpadaM, BbIIaya KAPTOYCK K BpauaM ¢ yTOUHCHHEM BPEMEHH
paboTHI Bpayueii); TOHATh MECTO JTAaHHOW MOJIEIH MPH OlNpeneieHrH QYHKINNA pa3pabaTeiBaeMOl CUCTEMBI Ha dTare
oTpesieIeHns TpeOOBaHUN K CHCTEME.

Bapuant Nel5

Pa3paboTars Mozienu oToka padoT HHYOPMALMOHHOH BEO-OpHEHTOBAHOM IMOJICHCTEMBI PEKJIAMHOTO areHTCTBA
(mpexnonaraeTcs NpeaoCcTaBiIeHIE PEKIaMHBIX yCIyT, 0QOpMIICHHE 3asBKH, TOATBEP)KICHHE IPUHATHS 3asBKU U CPOKH
BBITIOJIHEHHS); IOHATh MECTO JaHHOH MOJENH IIpH onpeeleHnn GpyHKINH pa3padaThiBaeMOil CHCTEMbI Ha 3Tare
orpeesicHUs TpeOOBaHUH K CHCTEME.

4.1.2. YcTHbI# onipoc

Tema 1. TeopeTnueckue OCHOBBI IPOSKTHPOBAHUS HH()OPMAIIOHHBIX CHCTEM

Tewma 2. MeTomonornaeckiue OCHOBHI IPOSKTHPOBAHUS HH()OPMAITHOHHBIX CHCTEM
Tewma 3. KaHOHUYECKOE U THITOBOE TPOCKTUPOBAHIE HHPOPMAIIMOHHBIX CHCTEM

Tema 4. CTpyKTYpHBIC METOJIBI aHAJIH3a U IPOCKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM
Tewma 5. IIpoexkTupoBaHre TOKYMEHTAIBHBIX 0a3 TaHHBIX



Tema 6. IIpoextupoBanue pakrorpadpuiecKkux 6a3 JaHHBIX
Tema 7. OOBEKTHO-OPUEHTUPOBAHHBIE METOJIBI AHAJIN3A M IPOEKTUPOBAHMSI HH()OPMALMOHHBIX CUCTEM
Tema 8. ObecnieueHre COBMECTHOTO A0OCTYMa K 0a3aM JaHHBIX M IporpaMMaM

4.1.2.1. Ilopsigok NpoBeeHN.

YCTHBIH ONMpOC MPOBOAUTCS HA MPAKTUYCCKUX 3aHATHAX. OOydaromuecs BBICTYHMAIOT C JOKJIAIAMHU, COOOIICHHSMHU,
JIOTIOJTHEHUSIMH, yYYacTBYIOT B JMCKYCCHUHM, OTBEYAIOT Ha BOIPOCHI mpernojaBatens. OLEHUBAETCS YPOBEHb JOMAlllHEH
MIOJTOTOBKH II0 TeMe, CIIOCOOHOCTh CHCTEMHO W JIOTHYHO H3/aratb MaTepHall, aHaJIH3HpOBaTh, (OPMYIHPOBATH
COOCTBEHHYIO ITO3UIINIO, OTBEYAThH HA JOMOJHHUTEIBHBIE BOIIPOCHI.

4.1.2.2 Kputepuu onleHUBAHUS

4 cemecTp

9-10 6an110B cTaBUTCSH, €CIU 00yYAIOIHIACS:

B oTBeTe kKauecTBEHHO pacKpbll coiepxkaHue TeMbl. OTBET XOPOIIO CTPYKTYypupoBaH. [IpekpacHO OCBOEH MOHSATHHHBIN
ammapar. [IpojgeMOHCTpUpOBaH BHICOKHI YPOBEHb MOHUMaHUs MaTepuana. [IpeBocxomHoe yMEeHHE (POPMYIHPOBATH CBOU
MBICIIH, 00CYXKIIaTh TUCKYCCUOHHBIC MTOJI0KCHUSL.

7-8 6aJ1JI0B CTABUTCS, €CJIH 00yUYAIOIIUiACs:

OcHOBHBIE BOIIPOCHI TeMBI packpbul. CTpyKTypa OTBETa B IIEJIOM aJeKBaTHA TeMe. XOpOIIO OCBOCH MOHATHIHEIN ammapar.
[IpogeMoHCTpHPOBAaH XOPOIIMH YPOBEHb MOHWMAaHHUS MaTepuana. Xopollee yMeHHe (OpPMYyIHpOBaTh CBOM MBICIH,
00CY>KIaTh TUCKYCCUOHHBIC MOJIOKCHHUS.

5-6 6aJ1J1I0B CTABUTCS, €CJIH 00YyUYAIOIIUTACS:

Temy wactuHo packpsil. OtBerT ciabo cTpykTypupoBaH. [IOHATHHHBIA ammapar OCBOGH dYacThdHO. [loHmMMaHwme
OTJENBFHBIX MOJIOKEHUH M3 MaTeprana Mo TeMe. Y IOBIeTBOPUTEIbHOE YMEHHE (OPMYIHPOBATH CBOM MBICIH, OOCYXIaTh
JTUCKYCCHOHHBIE TTOJI0KEHUSL.

0-4 6aJ1J10B CTABUTCS, €CJIH 00YyUYAIOIIUTACS:

Temy He packpbul. [IOHATHHHBIN ammapaT OCBOSH HEYJOBICTBOPUTENBHO. [loHMMaHue MaTepuana (pparMeHTapHOE WIIH
oTcyTcTBYyeT. Heymenune GpopmynnpoBaTh CBOM MBICIH, 00CYKAaTh TUCKYCCHOHHBIC TIOJIOKEHUS.

5 cemecTp

17-20 6annoB cTaBUTCSA, €CIM 00yYAIOIHIiCS:

B oTBeTe kKauecTBEHHO pacKpbll coiepxaHue TeMbl. OTBET XOPOLIO CTPYKTypupoBaH. [IpekpacHO OCBOEH MOHSATHIHBIN
ammapart. [IpogeMOHCTpUpOBaH BHICOKHI YPOBEHb MOHUMAaHUs MaTepHuana. [IpeBocxomHoe yMEeHHE (POPMYIHPOBATH CBOM
MBICTIH, OOCYXIaTh TUCKYCCHOHHBIE TTOJI0KEHUS.

14-16 6ann0B cTaBUTCS, €cIu 00ydaromiics:

OcHOBHBIE BOIIPOCHI TeMBI packpbul. CTpyKTypa OTBETa B IIEJIOM aJeKBaTHA TeMe. XOpOIIO OCBOCH MOHATHIHEIN ammapar.
[IpogeMOHCTPUPOBaH XOPOIIUM YPOBEHb MOHMMAaHUS Marepuana. Xopoliee yMEHHEe (OpPMYIHpPOBaTh CBOU MBICIH,
00CYKIaTh TUCKYCCUOHHBIC MOJIOKCHHUS.

11-13 6annoB cTaBUTCS, €cIu 00ydarommiics:

Temy wactuHo packpsil. OtBerT ciabo cTpykTypupoBaH. [IOHATHHHBIA ammapar OCBOCH dYacThdHO. [loHmMMaHwme
OTJIENIFHBIX MOJIOKCHUN M3 MaTepraia Mo TeMe. Y IOBIETBOPUTEIHFHOE YMEHHE (hOPMYIHPOBATH CBOM MBICTH, 00CYXIaTh
JIUCKYCCUOHHBIE TOJIOKESHHUS.

0--10 6a/J10B CTABUTCS, €CJIM 00yJAKOIIHIICH:

Temy He packpbul. [TOHATHHHBINA amnmapaT OCBOSH HEYIOBIETBOPUTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE WIIH
oTcyTcTByeT. Heymenune GpopmynnpoBaTh CBOM MBICIH, 00CYKAaTh TUCKYCCHOHHBIC TIOJOKEHUS.

4.1.2.3. Coaep:xaHue OIeHOYHOTO CpeaCcTBa

Tewmpr 1-8

I. Uro Takoe cucTeMHBIN noaxox k npoekrupoBanuo VC. KakoBsl ero mpuHIUIbI?

2. Kakyro poisb B kubepaeTnaeckoit Moaenu MC urpator oOpaTHbie CBs3U ((PYHKITUN CHCTEMBI YIIPABICHU)?
3. [Mepeunciure n ormumute TUTIBI IC, BRIJCIIEMBIX B COOTBETCTBUH C XapaKTepoM 00paboTKu nHpopMarm, mo
CTeNeH!

4. aBTOMATH3AIlHY, 110 chepe MPUMEHEHHUS, 10 YPOBHIO YIIPABICHHUS.

5. Uro takoe QyHKIMOHATBHAs moacucTeMa MC (MpUHIMITEI TOCTPOCHHUSI, PEelIaeMbIC 3a]auu, CTPYKTypa)?
6. OnumuTe CTPYKTypa OJHOTIONB30BaTEIHCKOW U MHOTOIIOIB30BATEILCKOM, Malloi 1 KoproparuBaoi MC,
JIOKaTbHOH M pacnpenenennoit IC, cocTaB U cofepkaHue X TIOJCUCTEM.

7. B uem Ha3zHaueHHE U CTPYKTypa NOJCUCTEM MAaTEMAaTHUYECKOT0, TEXHOJIOTMYECKOT0, IPOTPaMMHOTO0,
TEXHUYECKOTO U JIMHTBHCTHYECKOTO obecnieueHus VIC.

8. Kak BbI mOHMMaeTe MOHATHE TEXHOJIOTHS IPOSKTUPOBAHUS?

9. Kakyto poisis UrpaeT TEXHOIOTHS MPOESKTHPOBAHMS B mporiecce cozpanns MC u kakue TpeboBaHMs,
MIPEABSABISAIOTCS K BRIOMPAEMOU TEXHOIOTHUH?

10. Bunas! mogeneit u meronos Mmoaenuposanus C.

11. Kaxue monenu ®u3HeHHOTO LIMKIIA Bbl 3HaeTe? B yeM uX JOCTOMHCTBA U HENOCTATKU?

12. Kaxkas n3 moneneit sBisieTcs Haubosee MepCreKTHBHON?



13. OnummuTe CTaauH, dTarbl Ipolecca i 0COOCHHOCTH KaHOHIYECKOTO TipoekTupoBanus IUC.

14. OnuimuTe coctaB padbOT HA MPEANPOSKTHON CTAJHNU, CTAANH TEXHHYSCKOTO U pab0Yero NpoeKTUPOBAHHUS, CTA K
BBOJIa B IEHCTBUE, DKCIUTyaTalluH U CONPOBOXAeHU npoekta DVC.

15. Kaxoii cocTaB mpoeKTHON JOKYMEHTAIUH, B3aUMOJISHCTBHUE MOIb30BaTenelt u paspadbotunko DMC Ha cTagusx u
JTamax mporecca NpOeKTUPOBAHU?

16. UTo Takoe TUIOBOW MPOCKT, MPEANOCHUIKH THITH3AIMY, 00bEKThI TUITH3ALUH.

17. B yeM 0cO0O0EHHOCTh METOJIOB TUIIOBOTO MPOCKTHPOBAHUS M OIICHKA 3P (QEKTHBHOCTU UCIIOIE30BAHMS TUIIOBBIX
peleHuit.

18. JlafiTe onpenenenne THIOBOMY TipoekTHOMY pemeruio (TIIP).

19. Kakwne xmaccer TTIP BEI 3HaeTE.

20. OOBsICHUTE COCTaB M COAEPIKaHUE ONEpaIfii THIIOBOTO 3JIeMeHTHOro npoektupoBanus MC, tunosoii IC,
COJIepIKAHUE CHCTEMHOTO (00BEKTHOT0) U TPYIIOBOro npoektuposanus 1C.

21. B uem cocTonuT 0cOOEHHOCTH CTPYKTYPHOT'O NOAXO0AA K poekTHpoBanuio MC.

22. [Tepeunciure 1 00BICHUTE MPUHIIMITEI CTPYKTYPHOTO MTOIX0/1A.

23. Urto Takoe koHCANTHHT B cepe UT?

24. Kakue 3agaun pemator CASE TexHonorun?

25. Kakue npuHIMIEL U CpeACTBa CTPYKTYpPHOTO aHAIU3a BbI 3HaeTe?

26. Uro Takoe ER-MoznenupoBanue?

27. [Mosicante mousTus Cymuoctr u CBsi3u

28. UTto Takoe HOpMAaTU3allus U 3a4eM OHa Hy)KHa?

29. Packpoiite 0cOGEHHOCTH METOI0I0TUH (PU3UUECKOTO ITPOECKTUPOBAHUS PEsIUOHHBIX B/1.

30. Haiire onpenenenus mousatusm OOIL: kinacc, 00bEKT, SK3EMIUISP KiIacca, NOBEJCHHUE 00BEKTA.

31. Kaxk o603HagatoTcss 00bEKTHI M KJ1acchl Ha auarpammax UML?

32. Uro Takoe accomnmanus Mexay kiaccamu? Kakue Buapl acconuanuii Bel 3HaeTe? [IpuBennTe mpuMepsl.

33. [IponemoncTpupyiiTe Ha MpuMepax ocHoBHBIE TOHATHS OOII (HaciemoBaHue, MOJIUMOPPHU3M U JIp.)

34. Kaxue Buapl nuarpamm UML BBI 3HaeTe, B 4eM WX MpeaHAa3HAUYCHUE?

4.1.3. TBopueckoe 3a1aHue

Tema 1. TeopeTHuecKkue OCHOBBI IPOCKTHPOBAHUS HHOOPMAIIMOHHBIX CUCTEM

Tema 2. MeTo010rHueCKHe OCHOBBI POSKTUPOBAHUS HHPOPMAIIHOHHBIX CUCTEM
Tema 3. KaHoHHYECKOE M THIIOBOE MPOSKTUPOBAHUE UH(MOPMALIMOHHBIX CUCTEM

Tema 4. CTpyKTYpHBIC METOJIbI aHAJH3a U IPOCKTUPOBAHUS HH(POPMAIIMOHHBIX CHCTEM

4.1.3.1. Ilopsiiok mpoBeaeHHsI.

OO0yuaroniyiecsi BBITOJHSAIOT 3aaHus, TPEOYIOIINE CO3aHUsl YHUKAIBHBIX OOBEKTOB ONPEACIIEHHOTO THIA. THUI 00BEKTa,
ero TpeOyemble XapaKTCPUCTUKH W METOJABI €ro CO3JaHWs ONPEACISIFOTCS TMOTPEOHOCTAMHU TPO(ECCHOHATBHOM
JIESITEIBHOCTH B COOTBETCTBYIOIICH chepe aubo LensiMU TPEHUPOBKH ONPEACIEHHBIX HABBIKOB U yMeHH. OICHUBAIOTCS
KpPEaTUBHOCTH, BIIAJICHUEC TCOPETHICCKIM MATEPHAJIOM IO TEMeE, BIJICHUC MPAKTHYCCKIMH HABBIKAMHU.

4.1.3.2 Kputepun oneHnBaHus

26-30 6aJ1J10B CTABUTCS, €CJIH 00yYAIOIIUTACS:

ITpomeMoHCTpUPOBA BEICOKHM YpOBEHb 3HAHWIA M YMEHHIA, HEOOXOAMMBIX ISl BHITTOJIHEHUS 3a1aHus. PaboTa moIHOCTBIO
COOTBETCTBYET TPeOOBaHUAM MPO(PECCHOHATEHON NeSTeNBbHOCTH. OTIMYHAS CTOCOOHOCTh MPUMEHSTh UMEIOIIAECs 3HAHHS
U YMEHHS JUISI PEUICHUS TPAKTHYECKUX 3a/1ad. BBICOKHMIA YpOBEHb KpPEaTHBHOCTH, CaMOCTOATeNbHOCTH. COOTBETCTBHE
BBEIOPaHHBIX METOJIOB MTOCTABJICHHBIM 3a/1a9aM.

21-25 6ajJ10B CTABUTCS, €CJIH 00yYAIOMIUIAC:

IIpomeMoHCTpUpPOBAJ CpeIHUH YPOBEHb 3HAHUA M YMEHHM, HEOOXOIUMBIX JIJISl BBITIOJNHEHUS 3a1aHus. Pabota B OCHOBHOM
COOTBETCTBYET TPeOOBAHUAM MPO(HECCHOHATHHON AeSTEIHHOCTH. XOPOIasi CIIOCOOHOCTh MPUMEHSATh UMEIOIINECS 3HAHHS
W yMEHHS [UI PEUICHHs TNpakTHdeckux 3axad. CpemgHuil ypoBEHb KPEaTHBHOCTH, CaMOCTOSTEIBHOCTH. BrIOpaHHBIC
METOJIBI B IIEJIOM COOTBETCTBYIOT IIOCTABJICHHBIM 33]1auaM.

17-20 6a1J10B CTABUTCSI, €CJIH 00YyUYAIOIIUTACS:

IIpomeMoHCTpUpPOBaT HU3KUK ypOBEHb 3HAHWN M yMEHW, HEOOXOMUMBIX NIl BBIIOJIHCHUS 3alaHus. PaboTta dacTHdHO
COOTBETCTBYET TpPeOOBaHMSIM MNPO(ECCHOHATBHON AEATCIBHOCTH. Y IOBJIETBOPUTENBHAS CIIOCOOHOCTH IIPUMEHSTH
MMEIOIINECs 3HAHUS W YMEHHUS TSI PEUICHUS MPaKTHYSCKUX 3aaad. Hu3Kkuil ypoBeHb KpEaTHBHOCTH, CAMOCTOSITEIIBEHOCTH.
BrIOpaHHBIC METOIBI YACTHYHO COOTBETCTBYIOT IMIOCTABICHHBIM 331auaM.

0-16 6an10B cTaBUTCS, €CJIU O0ydarOIMiics:

[IponemMoHCTpHpOBaN HEYIOBICTBOPUTEIBHBIH YPOBEHb 3HAHWI W YMEHHH, HEOOXOOMMBIX IS BBIIOJHCHHS 3aJaHMS.
Pabota He COOTBETCTBYeT TpeOOBaHUAM TMpOo(ecCHOHANBHON AesATeNbHOCTH. HeyaoBIeTBOpUTENbHAS CIIOCOOHOCTH
MIPUMCHSTh UMEIOIIHECS 3HAHUSA U YMCHHS JUIS PCHICHUS MPAKTUYCCKUX 3a1ad. HelmocTaTOYHBIN YpOBCHb KPEaTHBHOCTH,
CaMOCTOSATENFHOCTU. BEIOpaHHBIE METOABI HE COOTBETCTBYIOT IIOCTABIICHHBIM 33]]a4aM.



4.1.3.3. Coaep:xaHue OIeHOYHOTO CpeaCcTBA

Tems! 1-4

DopmyIMpOBKa 3aAAHUS:

Pa3paboTka TorndecKoil MOIENN NaHHBIX HHPOPMAITMOHHON CUCTEMBI 110 TIPEIOKESHHON TPeIMETHON 001acTh

[Ipumep 3ananmii: Pazpadorats ERD B HoTanmu IDEF1X n nndopmanmonnyro Moaens s 3a1auu ""Y4er ycreBaeMocTH'.

4.2. OueHOYHBIE CPeICTBA MPOMEKYTOUHOMH aTTeCTAUU

ITo mucruIuIMHE PETyCMOTPEH 3a4€T B 4 ceMecTpe M dK3aMeH B 5 ceMecTpe. 3a4€T (PK3aMeH) MPOXOAMT 1o Owmietam. B
KOKJIOM OWJIETE [Ba TEOPETHUYECKUX BOmpoca. 3a4éT (dK3aMeH) NMPOBOJMUTCS B YCTHOW / MACHMEHHOW W KOMITBIOTEPHOM
¢dopme. OreHUBaeTCs BIaJCHHE MAaTEPHUAIOM, €r0 CHCTEMHOE OCBOCHHE, CIOCOOHOCTh NPUMCHSATH HY)KHBIC 3HAHUS,
HABBIKH U YMECHHUS [IPU aHATTU3C MPOOJIEMHBIX CUTYaIHH.

4.2.1. YcTHBIN WM NMCHbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsigok NpoBeeHN.

YCTHBIM WM TMUCEMEHHBIA OTBET HA BOMPOC HANPABJICH HAa IMPOBEPKY 3HAHHWN OCHOBHBIX Pa3JCNIOB MO JUCIHUIUIMHE
«IIpoekTupoBaHe HHPOPMALMOHHBIX CUCTCM.

4.2.1.2. Kputepuu oueHNBaHUsI.

43-50 0aJ1J10B CTaBUTCH, eCJIM 00y4YarOIIuiics:

B oTBeTe kKauecTBEHHO pacKpbll coiepxkaHue TeMbl. OTBET XOPOIIO CTPYKTYypupoBaH. [IpekpacHO OCBOEH MOHSATHIHHBIN
ammapar. [IpogeMOHCTpUpOBaH BHICOKHI YPOBEHb MOHUMaHUs MaTepuana. [IpeBocxomHoe yMeHUE (OPMYIHPOBATh CBOM
MBICIIH, 00CYXKIIaTh TUCKYCCUOHHBIC MTOJIOKCHUSL.

36-42 0aJJI0B CTABUTCH, €CJIM 00y4YAIOIIUiics:

OcHOBHBIE BOIIPOCHI TeMBI pacKpbul. CTpyKTypa OTBETa B IIEJIOM aJeKBaTHA TeMe. XOpOIIO OCBOCH MOHATHIHEIN ammapar.
[IpogeMoHCTpHPOBAaH XOPOIIMM YPOBEHb IMOHWMAaHHUS MaTepuana. Xopollee yMeHHEe (QOpPMyIHpOBaTh CBOM MBICIH,
00CykJaTh TUCKYCCHOHHBIE MTOJI0KEHHS.

28-35 0aJ1J10B CTABUTCS, €CJIH 00yYAIOIIUIAC:

Temy wactuuHo packpsil. OtBerT ciabo cTpykTypupoBaH. [IOHATHHHBIA ammapar OCBOCH dYacThdHO. [loHMMaHme
OTJIENBHBIX MOJIOKEHUH M3 MaTeprana Mo TeMe. Y IOBIeTBOPUTEIbHOE YMEHHE (OPMYIHPOBATE CBOM MBICTH, OOCYXIaTh
JTUCKYCCHOHHBIE TTOJI0KEHUSL.

0-27 6a/10B CTABUTCS, €CJIM 00yYAKOIIHIACS:

Temy He packpbul. [IOHATHIHBIN ammapaT OCBOSH HEYJOBICTBOPUTENBHO. [loHMMaHue MaTepuana (pparMeHTapHOE HIIH
otcyTcTBYyeT. Heymenune GpopmynnpoBaTh CBOM MBICIH, 00CYKAaTh TUCKYCCHOHHBIC TIOJIO0KEHUS.

4.2.1.3. OnleHo4YHBIE CPEACTBA.

Bomnpocs! 1J1s1 yCTHOTO HJIH MACHMEHHOT0 0TBETA

4 cemecTp

1. [IpoextupoBanue NC, npoektr C, ocHOBHbIE MOAX0AbI B poekTupoBanuu MC.

. Merononorus noctpoenws VC.

. OCHOBHBIE KOMITOHEHTHI TEXHOJIOTHH TpoekTupoBanust VC.

. Metoas! npoextuposanus HUC.

. CpenctBa npoextuposanus UC.

. KpaTkast xapakTepucTHKa MPUMEHICMBIX TEXHOJIOTHIA POCKTHPOBAHUS.

. Kuzuennsiit nuxn UC. Bunsr moneneit xu3saennoro mukina MC.

. TpeboBaHus K BEIOMpaeMOl TEXHOJIOTHH TTPOSKTUPOBAHHMS.

9. Kanonudeckoe npoektupoanue. CTaauu U STarbl.

10. CocraB n conep:kaHue padboT Ha NpeANpPOEeKTHOH cTaguu coznanus VC.

11. CocraB n conepkaHue paboT Ha CTaUN TEXHO-Pab0OYEro MPOCKTUPOBAHHUSL.

12. CocraB u comepkanue paboT Ha CTaAUAX BHEAPEHHS, YKCIUTyaTaIllud M COTIPOBOXKICHHS IIPOCKTA.

13. OCHOBHBIE MOHATHUSA U KJIacCU(DUKAIVSI METOIOB TUIIOBOT'O TTPOSKTUPOBAHHMS.

14. TexHOMOTHS MAPAMETPUICCKUA-OPHUESHTHPOBAHHOTO MPOCKTHPOBAHUS.

15. TexHOIOTHUS MOJICTBHO-OPUECHTUPOBAHHOTO IIPOCKTUPOBAHHSL.

16. OcHoBHbIe noHsATHS U Kinaccuuxanust CASE-TexHoIOrHid.

5 cemecTp

1. [IpoexTupoBanue pakrorpaduuecknx BJI: MeToab! MPOEKTUPOBAHUSI.

2. [IpoexTupoBaHne TOKYMCHTAIBHBIX 0a3 TaHHBIX.

2. KonnenryansHoe npoextupoBanue b1

3. Jloruaeckoe npoektupoBanue b/l

4. duznueckoe npoektupoBanue b1,

5. ba3oBbIe IPUHINITEI U TIOHATHS TEXHOJIOTHH Pa3pabOTKH 00BEKTHO-OPHEHTHPOBAHHBIX HH(OPMAIIMOHHBIX CHCTEM Ha
ocaose UML.

6. Bo3moskHoctu u noctounctsa UML. MHCTpyMeHTallbHBIE CPEACTBA BU3YaJIbHOIO MOAECTUPOBAHUSI.

7. Apxurektypuble npeactabiennss UML. [TorsaTre apXurekTypsl HHGOPMAITMOHHON CHCTEMBI.
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8. 0030p quarpamm UML. Cpenctea UML. JluarpaMmbl BApHAHTOB UCTIONB30BaHus. J{narpaMMel kiraccoB. JluarpaMMbl
B3auMoieiicTBHs (JJuarpaMMel ociae10BaTeIbHOCTH, KOOIIEPATUBHBIC TUarpaMmel). JluarpaMMel cocTosiHUMN. [InarpaMMel
JeSITeNbHOCTEH. JluarpaMMel peanu3anuu (IuarpaMMbl TAKETOB, KOMIIOHEHTOB M Pa3MCEILCHHS).

9. PanmonaneHbi yaHUGHUIMpOBaHHBIH MTporiecc (RUP). Juctumumast RUP. KiroueBbie nonsaTrs u npuHiunsr RUP.
OO6miee mpencTaBicHe, JMHAMHYECKAN U cTaTndecKuit actiekTsl RUP.

10. Mexcucremuble HHTEpQEich U apaiiBepbl; nHTEp(dEich B paclpeaeleHHbIX CHCTEMAaX.

11. CrangapTHBIC METO/BI COBMECTHOT'O IOCTYINA K 0a3aM AaHHBIX M MPOTrPaMMaM B CIIOKHBIX HH(POPMAIIHOHHBIX
cucremax (npaiisepst ODBC).

12. TIporpammuas cucteMa CORBA.
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K paboueli npocpamme OUCYUNIUHBL (MOOYIs1)
51.0.05.09 IIpoexmuposarue uH@pOPpMAYUOHHBIX CUCEM

Ilepeuens JuTEpaTYpbl, HEOOXOAMMOI AJIsl OCBOCHHS TMCHUILIUHBI (MOAYJIST)

Hampasnenne noarorosku: 09.03.03 - TpuknagHas nHbOpMaTHKA
Ipodwune noarorosku: [pukianHas nHGOPMATHKA B IKOHOMHUKE
Kpanudukarus BelryckHUKA: OakaaaBp

®dopma o0yyeHus: ouHOE

SI3b1K 0OYUEHHUS: PYCCKUI

T'on Havana oOyueHwus Mo 00pa3oBaTeNbHOM IporpaMme: 2022

OcHoBHas JIMTEpaTypa:

1. Maptumus, C. A. ba3er mansbix. IIpaktnaeckoe npumenenne CYBJ] SQL m NoSQL-tuna st mpoeKTHpOBaHHS
WHPOPMAIMOHHBIX cHCTeM : ydeOHoe mocobue / C. A. Maptummn, B. JI. Cumonos, M. B. Xpamuenko. — Mocksa :
DOOPYM : UHOPA-M, 2020. — 368 c. — (Bwicmiee obpaszoBanue: bakamaBpuar). - ISBN 978-5-8199-0718-4. - Tekcr :
anexTpoHHbIit. - URL: https://znanium.com/catalog/product/1066784 — Pexxum foctymna: 1o moJmcKe.

2. 3abotuna, H. H. TlpoektupoBanre nHGOPMAIMOHHBIX cUcTeM: YueObHoe mocobue / 3aboruna H.H. - Mocksa : HUL]
NH®PA-M, 2016. - 331 c. (Beictiee oOpazoBanue: bakanaspuar) ISBN 978-5-16-004509-2. - TekcT : 3JMEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/542810 — Pexxum gocTyma: mo Mo CKe.

3. KoBanenko, B. B. IlpoekrtupoBanue wHDOpMAIMOHHBIX cucTeM : y4ye0. mocobue / B.B. Kopamenko. — Mocksa :
®OPYM : UHOPA-M, 2018. — 320 c. — (Bsicmee obpasoBanue: bakanaspuar). - ISBN 978-5-00091-628-5. - Teker :
anekTpoHHBIN. - URL: https://znanium.com/catalog/product/980117 — Pexxum mocTyma: mo moarucKe.

4. I'so3neBa, B. A. Uudopmaruka, aBTOMAaTU3UPOBAHHBIC HH()OPMAIIMOHHBIC TEXHOJOTHMHA M CHCTEMBI: yueOHUK / B. A.
I'Bo3aeBa. - MockBa: ®OPYM: UHDOPA-M, 2020. - 542 c. - ISBN 978-5-8199-0877-8. - Tekct: snextpoHHsid. - URL:
https://znanium.com/catalog/product/1066785 - Pexum mocTymna: Mo IOIITUCKE.

5. Epoxun, B. B. Be3onacHocTh HH)OPMAIIMOHHEBIX cUCTEM : yueOHOe nocobue / B. B. Epoxun, JI. A. Tloronsimesa, U. T
Crenuenko. — 3-e u3n., crep. — Mocksa : ®JIMHTA, 2016. — 184 c. - ISBN 978-5-9765-1904-6. - TekcT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1140600 — Pexxum gocTyma: 1o moJmcKe.

6. banmun, K. B. Madopmanmonnsie crcteMbl B 9koHOMUKe: YueOHoe nmocobue / K.B. bamgun. - Mocksa : HULL Undpa-
M, 2013. - 218 c. (Bricmee obOpazoBanue; bakanaspuar). ISBN 978-5-16-005009-6. - Tekct : snekrponnsiid. - URL:
https://znanium.com/catalog/product/397677 — Pexxum nocTyma: 1mo moAmucKe.
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K paboueli npocpamme OUCYUNTUHBL (MOOYIs)
51.0.05.09 IIpoexmuposarue uH@pOPpMAYUOHHBIX CUCEM

Ilepeuenb HH(POPMAIHMOHHBIX TEXHOJIOT Wi, HCIOJIB3yeMbIX VIS 0CBOEHUSs] JUCHMUILIMHBI (MOYJIs1), BKIIOYasi epevyeHb
NMPOrpaMMHOro odecrnedeHust 1 MHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM

Hanpagnenue noaroroeku: 09.03.03 - [puknannas nHGopMaTHKa

Ipoduse noarorosku: [puknantas nHOOPMATHKA BIKOHOMHUKE
Kpanudukarus BelryckHUKA: OakaaaBp

®opma o0yyeHus: ouHOE

SI3b1K 0OYYEHHUS: PYCCKHIA

I'on Havyana oOyueHus o oOpasoBaTenbHOU nporpamme: 2022

OcBoeHUE JUCHMIUTHHBI (MOMYJS) NPEANOJaraeT MCIONb30BaHUE CICAYIOIIEro MPOrPAaMMHOTO O0CCICYCHUs U
UH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM:

Office Professional Plus 2010,

GIMP,

Inkscape,

Notepad ++,

Python,

Lazarus

OnextpoHHas oubanorednas cucrema «ZNANIUM.COM»
DnexTpoHHas oubamoTedHas cucreMa ManarenscTBa «JIaHby
DnekTpoHHas OubaMoTeuHas cuctema « KOHCYIBTaHT CTYICHTa



