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1. Opranu3anuOHHO—MEeTOAMYECKH A pa3ae
Llenu u 3a1a4n 0CBOEHHS TUCHUTLIUHBI

eab10 ocBOCHHS YUeOHOM TUCIUILTAHBI SIBJISIETCS:

—MOJTrOTOBKA BBITYCKHUKOB K MPOEKTHO-KOHCTPYKTOPCKOW AESITENbHOCTA B 00JIACTH CO3/IaHUs U
BHEJPCHUS AaNMapaTHBIX W TMPOTPAMMHBIX CPEICTB OOBEKTOB MPOGECCHOHATHHOU NEATEIHHOCTH B
COOTBETCTBUU C TEXHHUUYECKUM 3aJIaHUEM U C UCIIOJIb30BAHUEM CPEJICTB aBTOMATHU3ALMU TPOESKTUPOBAHMS,

—(popMupOBaHHE Yy CTYACHTOB (YyHIAMEHTAJIbHBIX TEOPETUUYECKHMX 3HAHUN MO BOIpPOCaM
METOJIMKH W TPAKTUKH TMPOCKTHPOBAHUS CIIOXKHBIX MPOTPAMMHBIX CPEACTB sl HWH(POPMAIMOHHBIX
CUCTEM, a TaKkke O0y4YeHHUE CTYIEHTOB COBPEMEHHBIM MPOTPaMMHBIM CPEICTBAM Ui MPOEKTUPOBAHUS
MPOrPaMMHOTO OOecTieueHus, OCHOBaHHBIM Ha ucmonbp3oBaHnu CASE-texHonmoruu.

3apaun:

—HM3y4eHUE METOJOJIOTUU i HHCTPYMEHTAIBHBIX CPEICTB Pa3pabOTKU MPOTPAMMHBIX CHCTEM;

—HCIIOIB30BaHHUE MPEAMETHO-OPUCHTHPOBAHHOMN Cpe/Ibl pPa3paboTKy;

—3HAKOMCTBO C si3bIkoM UML.

—U3y4eHUE BOMPOCOB opranuzanuu uHbopmammonHoro obecreuenus HWC. OcBoenue
METOJIOJIOTMH TIPOCKTUPOBaHWs 0a3 W XpaHWIMIN JAaHHBIX: aHalU3 TNPEeIMETHOH o00JacTw,
KOHIENTYaJbHOE, JIOTHYECKOe U (pU3nuecKoe MPOeKTHPOBAHHUE.

—pa3paboTka uHTEepdeiica (MPUIOKEHNI) C UCTIOJIb30BAaHUEM C UcToyib3oBaHueM Visual Studio.

—3HAKOMCTBO C aBTOMaTU3UpOBaHHbIM NpoekTupoBanueM MC ¢ ucnonbszoBanuem CASE-cpencts
StarUML.

3 IlepeyeHs JadopaTOpHBIX padoT

Jlaboparopnas pabota Nel Pa3paGoTka TEXHHYECKOTO 3a/IaHuUs
Jlaboparopnas padota Ne 2 Pa3paboTka 3CKM3HOTO MPOEKTa

Jlaboparopnast pabota Ne 3 OrieHka kauecTBeHHBIX TTokazatenei [1C
JlaGopatopnast pabora Ne 4 TectupoBaHHe TPOTPAMMHBIX CHCTEM
Jlaboparopnast pabota Ne 5 CocTaBieHHE TEXHOJIOTHIECKON JOKYMEHTAITIH
Jlaboparopnas padota Ne 6 CocTaBieHHE MMOJIb30BATEIBCKOM TOKyMEHTAIUN
Jlaboparopnast pabota Ne 7 OdopmiieHre JOKyMEHTOB CEPTHUPUKAIINH
Jlaboparopnas padota Ne 8 CocTaBieHHEe JTUIICH3NOHHOTO COTJIAIIICHHS

XN R

JlonoHUTENbHBIE 1a00paTOpHbIE PAOOTHI

9. JlaGopatopnasi padora Nel. «MccrmemoBanue mpeaMeTHOW oOmactu. J[pmarpamMmbl MpeneneHToOB U
JarpaMMbl JE€HCTBUI»

10. JIabopaTtopHast pabora No2. «Pa3paboTka, MOACIUPOBAHNE U aHAIIU3 CTPYKTYPHI HHGOPMAITMOHHON
CUCTEMBI. J[narpaMMBbl KIIaCCOB»

11. JIabopatopHast pabora Ne3. «/luHamuka moBeaeHHS HH(POPMAIMOHHONW CHUCTEMBI. JluarpaMmbl
B3aUMOJICVCTBUS

12. JlabopatopHast pabora Ned. «/luHamuka moBeneHHS HH(POPMAIMOHHONW CHUCTEMBI. JluarpaMmbl
cocrosgHui. Pu3ndeckas MOENb CUCTEMBI. JluarpaMMBbl peain3ainy

13. JIabopatopHas padbota NeS. «I'enepanus nporpaMMmHoro koja B StarUMLy

14. JIabopatopHas padota Ne6. Co3naHue AuarpaMmbl BAPHAHTOB UCTIOJIH30BAHUS.

15. JlabopatopHast pabora Ne7. Co3gaHue nuarpaMm B3auMOICHCTBUSI.

16. JlaGopaTopnas pabora Ne8. Co3ganue nuarpamMm Kiaccos.

17. JlabopaTtopHas pabota Ne9. Co3nanue nuarpamm KjaccoB (y4eT HOBBIX TPEOOBAHMIA).

18. Jlabopatopnas padora Nel(. Coznanue nuarpaMm KiaccoB (0OaBICHHE CBI3€i MEXKIY KIIACCaMu).

19. JIabopatopnas padbora Nel 1. Cozmanue quarpaMmbl COCTOSTHHIA.

20. JTabopaTtopHas padora Nel2. Co3nanue auarpaMMbl KOMIIOHEHTOB.



1. JlaGoparopnas padota Nel3 Cozmanue UML nuarpamm B Microsoft Visio

2. JlabGopatopHas pabora Nel4 M3ydyeHue MeTOAOB MOCTPOCHHS IpadUyecKUX MoJeNeill cpeacTBaMu
Visual Studio

3. Jlaboparopnas pabota Nel5. Co3znganue quarpamm B Visual Studio

4. JlabopatopHas pab6ota Nel6 JlemMOHCTpanmMOHHBIH TipuMep. MoaenupoBanue TpeOOBaHMIA
M0JIb30BaTENEN

5. JlaGopatopnas padota Nel7 IIpoekTupoBaHHE TOTOBBIX MPOCKTOB. 3aMaHUs JJII CaMOCTOSTEIbHON
paboThI

4. CamocTosiTeJIbHasi padoTa CTyIeHTa

CamocrositenbHas padora cryaeHtoB (CPC) siBisieTcss 0CHOBHBIM CIOCOOOM OBJIAJICHUS YI€OHBIM
MaTepuaioM BO BpeMsi, OCBOOOKICHHOE OT OCHOBHBIX 0053aTEIbHBIX YUEOHBIX 3aHITUH.

Ha camocrositTenpHOE W3y4eHHE BBIHOCSATCS TEMBI, BKJIIOYCHHBIE B Y4YeOHBIC IUIaHBI, HO HE
paccMaTpuBaeMble Ha TEOPETUUECKUX U MPAKTUYECKUX 3aHATHUSAX.

Bun 3aHATHS CcaMOCTOSITENFHOW BHEAyIUTOPHOW JEATEILHOCTH CTYJIEHTOB MOXET OBITh
TeopeTndeckuM (paboTa ¢ y4eOHWUKOM, JIOMOJHUTEIBHOM JHUTEpaTypol), MpakTHYecKuM (paboTta B
JOMAITHUX YCJIOBUSX, B Y4eOHBIX KaOWHETaX), U KOMOWHUpPOBAHHBIM (IIOATOTOBKA TEKCTa, Oeceipl,
noknana, pedepara). Conmepxxkanrie CPC BrimrogaeT pa3sHooOpasHbie (OPMBI JEATENBHOCTH: padboTa ¢
auTepaTypoi, opopmieHue pedeparon, OyKIETOB, Oeces.

PaznooOpa3Hbl U (OpMBI KOHTPOJISI CAMOCTOSTENIBHON BHEAYAUTOPHOM IEATENbHOCTH CTY/IEHTOB.
Tak, y4eOHBIN MaTepual, MpelyCMOTPEHHBI pa0oyuM IJIAHOM JIJIsi OCBOCHHUSI CTYACHTAaMHU B IPOIECcCe
CaMOCTOSITEIbHON JEsITeTbHOCTH, BBIHOCUTCS Ha WUTOTOBBIH KOHTPOJIb (AU(GEepeHIupOBaHHBIA 3ayerT,
9K3aMEH) Hapsay C y4eOHBIM MaTephaoM, KOTOpPBI OTpabaTbiBacTCs TpH TPOBEACHUU 3aHSITHIA,
KOHTpOJIb KayecTBa CaMOCTOSITEILHOIO HW3yYEHHUs MarepHuajia MPOBOJUTCS BO BpeMs KOHCYJIbTALUH,
VHIMBUAYATBHOTO coOeceI0BaHus MPENoIaBaTeisi CO CTyICHTOM, IPH MpoBepKe pedepaTtoB, OYKIETOB U
T. 1.

CamocrosiTensHast ~ pabotra  Oosibllie  BCEro  CIOCOOCTBYET — peanu3alid  TpeOOoBaHHMA
KBaJIM(UKALMOHHON XapakTepucTHKU. OHa BBHINOJHIET HE TOJBKO Y4eOHbIe, HO M BOCHUTATEJIbHbBIE, U
pasBuBaromue (pyukiuuu. CaMoCTOsTeNbHAs pabdoTa BOCHUTHIBAET 00s3aTENBLHOCTh, COOPAHHOCTH,
MyHKTYaJIbHOCTh, CHCTEMATUYHOCTH B paboTe.

5. YyeOHO-MeTOAMYECKOE 00€ecTIeUeHH e TUCIHIIINHBI

IlepeyeHb OCHOBHOM Yy4eOHOI JTUTEPATYPbI, HEOOXO0AUMOM 1JIs1 OCBOCHMS AU CHUTITIHHBI

JIsxos, B. ®@. (CeBKaBI'TY). [Ipuknannas napopMaTuka (B IKOHOMHUKE) : POCKTUPOBAHUE
nH(pOpMaMOHHBIX cucTeM : y4eb. mocodue / B. @. JIsxoB ; Mun-Bo oO6pazoBaHus U Hayku Poc.
®enepanuu, 'OY BIIO Ces. Kas. roc. texs. yn-t, Y. 2. - CraBponons : M3a-so CesKasl TV,
2006. - 140 c. : un. - bubnuorp.: c. 139(11 Ha3s.). - ISBN 5-9296-0342-1
Poues, K. B. MHbopMalimoHHble TEXHOIOTUU. AHANTU3 U POEKTUPOBaHNE UH(HOPMAITMOHHBIX
cucteM DIleKTpoHHBIH pecypc / Poues K. B. : yuebHoe nmocodue. - 2-¢ uzn., ucrp. - CaHKT-
[etepOypr : Jlans, 2019. - 128 c. - ISBN 978-5-8114-3801-3

1.

Ilepeuens 10MOJHUTENBbHOI y4eOHON JUTEPATYPbl, HEO0OX0AMMOM 1J151 OCBOCHHS
AUCHMILTUHBI

Abpamos, I'.B. IIpoektupoBanne nHPOPMAIIHOHHBIX CUCTEM DIIEKTPOHHBIN pecypc : yueOHoe
nocobue / JI.A. Kopobosa / .E. Mensenkosa / I'.B. A6pamos ; pen. 1.A. ABUWHOB. -



[IpoexTupoBanue nHpopmarmoHHsix cuctem,2020-09-27. - Boponex : BopoHexckuii
roCyJJapCTBEHHBIN YHUBEPCUTET UHKEHEPHBIX TexHosoruit, 2012. - 172 c. - Kuura naxoaurcs B
6azoBoit Bepcuu ObC IPRbooks. - ISBN 978-5-89448-953-7

JIunaes, B. B. CucteMHOE IPOEKTUPOBAHUE CIOKHBIX IPOIrPAMMHBIX CPEJCTB AJIs
nHpopMmannoHHbiX cucteM. - M. : CUHTETI, 1999. - 224 c. - (UudopmaTuzanusius Poccun Ha
nopore XXI Beka). - bubnmorp.: c. 209-211. - ISBN 5-89638-019-4

Ilepeyennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « MHTEpHET?,
HEO00XOAUMBIX VISl OCBOCHUS NUCHHILIHHBI

1. http://www.iprbookshop.ru/
2 http://ru.wikipedia.org/wiki/
3. Hayunas snextponnas 6ubnuoreka www.elibrary.ru

6. Meronuyeckue peKOMEHAAIMHU MPenoaaBaTe o

Kypc , cooTBeTcTByIOUMI JAaHHOW TMporpamMMme, COIEPKHUT JIEKIMH, Ja0OpaTOpHBIC 3aHATHS U
CaMOCTOSITENIbHYIO paboTy CTYICHTOB.

[enpro nexkuMil SBASETCA U3JI0KEHUE TEOPETUUYECKOTO MaTepualia W WUIFOCTPALMS  €Tr0
IpUMEpaMyd HOBEHIIMX HMH(OPMAIIMOHHBIX TEXHOJOTHH, KOMIBIOTEPHOW TEXHHMKH, NPOrPaMMHOIO
oOecrieyeHus.

Lenbio 1abOpaTOPHBIX 3aHATHH SIBISETCS 3aKpeIUICHHE TEOPETHYECKOro Marepuana JIEKUUH u
BBIPA0OTKA YMEHUS IPUMEHATh TEOPETUUECKHUE 3HAHUS NP PEIICHUN MPAKTUUECKHUX 3aJaHH.

OCHOBHBIM TEOPETHUYECKHM OIIPEIEICHHUSIM JOJKHBI COIyTCTBOBATH IOSICHEHMSI, KacarollHecs
MIPUMEHEHHUS NeUCTBYIOMMX MH(POpMaMOHHBIX TexHoJorui B Poccuun. Kypc nekuii qomkeH cTpoutcs
Ha OCHOBE (OPMYIHPOBOK TEOPETHUECKUX MOJONKEHUN IUCIUIUIMHBI, TaK KaK TOJBKO IPU TaKOM
MOJXO0JIe CTYACHTHl MPUOOpETaloT 0a30Bble 3HAHUS, HEOOXOIWMBbIE Ui JalbHEHIIEr0 HW3Y4YEeHUS
JUCLUIUIAH 00Ienpo(ecCHOHaIbHOTO U CEIMATBHOTO LIUKIIOB B IIEJIOM.

B Teuenue kaxxaoro cemectpa HEOOXOAMMO MPOBECTH IO JIBE aTTeCTallMU. ATTECTalUs] MOXKET
MPOXOAUTh B (opMe MUCBMEHHOTO ONpoca IO TEOpHUH WM B BuAe TecToB. CTyIeHT, CAaBIIMHA Ha
YAOBJIETBOPUTEIBHO M BBIIIE JIBE aTTECTAlMM, a TAaKXe CIaBIIMA BCE HA MOMEHT aTTECTalUH
nabopaTopHbIe padOThI, HOTYYAeT 3a4eT MU JIOIYCK K 9K3aMEHY.

7. MeTonuyeckue YKa3aHUs M0 BbIMOJHEHUIO JA00PATOPHBIX PadoT

JlabGopaTopHasi padora Nel PazpaGoTka TeXHH4eCKOr0 3a1aHus

[{enb paboOThI: O3HAKOMIIEHHWE C MPOLEAYpPOH pa3pabOTKH TEXHUYECKOTO 3aJlaHUsl Ha CO3JaHHE
nporpaMmHoro mponaykta ¢ mnpumenenueM ['OCT 19.102-77 «Cragum pa3paboOTKH MpPOrpaMM |
MIPOrpaMMHON JOKYMEHTALIUN.

TEXHUYECKOE 3ATAHHNE

Ha maHHO# cTafuy BBITIOTHSIIOTCS CIEAYIONIHE paboThI:
1.060cHOBaHNE HEOOXOAUMOCTH Pa3pabOTKH MPOTpaMM:

. ITocranoBKka 3a7aum;
. CO0p UCXOIHBIX MAaTEPUAJIOB;
. Br160op 1 o6ocHOBaHuE KpuTepueB 3((HEeKTUBHOCTH U KaueCTBa;

. OOGocHOBaHME HEOOXOIMMOCTHU MPOBEIEHUSI HAay4YHO- HCCIEA0BATEIbCKUX padoT.



2.BrpinonHenne Hay4YHO-UCCIIEI0BATEIbCKUX PadoT:

. OmnpeneneHue CTPYKTYPbI BXOAHBIX U BBIXOJHBIX JaHHBIX;

. [IpenBapuTensHbII BEIOOP METOJIOB pEIICHUS 33714,

. O6ocHOBaHME 11€71€C000pa3HOCTH NPUMEHEHUs paHee pa3pabOTaHHbBIX
pOrpamM;

. Onpenenenue TpeOOBaHUM K TEXHUUECKUM CPECTBAM;

. OGocHOBaHNE MPHHIUITHATIBHON BO3MOKHOCTH PEIICHHUS MTOCTAaBICHHBIX 33/1a4;

3.Pa3paboTka u yTBepKIeHHE TEXHUUECKOTO 3aaHus:

. Omnpenenenue TpeOOBaHUH K IPOrpaMMe;

. Pa3zpaboTka TEXHHKO-3KOHOMHYECKOTO OOOCHOBaHUS pPa3pabOTKU MPOrpaMMBbl;

. Ompenenenue craauii, TaloOB U CPOKOB pa3pabOTKK MPOrpaMMBI U JJOKyMEHTAIMU Ha HEe;

. BbI00OD S3BIKOB IPOTpaMMHPOBAHHS;

. Ompenenenne HeOOXOAMMOCTH MPOBEACHUST HAyYHO- HMCCIIEIOBATENBCKOI pabOTHI HA
MOCTEIYIOUINX CTAINAX;

. CornacoBaHue U yTBEp)KACHHE TEXHUIECKOTO 3a/IaHMS.

Pe3ynbTraToM BBITIOJHEHHS JAaHHOW CTAIUH SBJIICTCS TEXHUYECKOE 3a/1aHue, 0(OPMIICHHOE B
coorBeTcTBUH ¢ OC TYCVYP.

Jlabopatopnasi padora Ne 2 PazpadoTka 3CKM3HOI0 POEKTa

[{esib p aOOTHI: O3HAKOMJICHHE C TPOLEAYPOH pa3pabOTKU ICKU3HOTO MPOEKTa Ha MPOTrpaMMHBIN
npoaykt, ¢ npuMmeHeHuem ['OCT 19.105 -78 «llosicHuTenbHasi 3amMCKa K TEXHUYECKOMY MPOEKTY» M
I'OCT 19.404 — 79 «llosicaurenpHas 3anucka. TpeGoBaHUS K CONEPKAHUIO U O(DOPMIICHHION.

KonkpeTHoe cozpepkaHue pabOT Ha CTaJuM SCKU3HOTO MPOEKTa U UX O0OBEM ONpeneNnseT CTENeHb
CIOXHOCTH pa3pabateiBaeMoro [II1. Pe3ymbTaToM BBHIMOTHEHUS MAHHOM CTaiWH SIBISETCS TIOJIHOE
onucanue apxurekrypsl IIII. Kak mpaBwio, 3T0 omMcaHue JENaeTcsi Ha HECKOJIBKHUX YPOBHSX
nepapxun. Ha BepxHEM ypoBHE [AeTalM3alluM BBIACISAIOTCS OCHOBHBIE IIOJCHUCTEMBI, KOTOPBIM
IIPUCBANBAIOTCS MMEHA, YCTAHABJIMBAIOTCS CBA3M MEXIY IOJCHCTEMaMH, UX (YHKIHHU, MOIydaeMble
MyTeM JIEKOMITO3UIMHU TpearnonaraeMbix ¢ynkuuii [1I1. 3atem mpouemypa JeKOMIO3UIUH BBITOIHIETCS
JUIA KaXXIOM INOJCUCTEMBI, BBIIEISIOTCS MOZYJHM, COCTABIIIOIIME JAHHYK IOJACUCTEMY. B KOHEUHOM
UTOTE, MOIY4aeTCs HEpPAPXUUECKH OpIraHM30BaHHAs CHCTEMA, COCTOSILAs W3 YPOBHEH, KaXKIbld W3
KOTOPBIX MIPEJCTABIsIET cOO0M COBOKYITHOCTh B3aUMOCBSI3aHHBIX MOMYJIEH.

B kauecTBe npumepa HIKe MPUBOAUTCS (HParMeHT pacIIMPEHHOr0 OMUCAHHS PadoT CTaIUH
JCKU3HOTO MPOEKTA:

« pa3paboTKa IIaHa COBMECTHBIX paboT Ha pa3padotky I1IT;

- pa3paboTKa 1 000CHOBAHNE MAaTEMATUYECKOM MOJIEJIN CUCTEMBI U ONIUCAHUE PE3YJIbTAaTOB
MO/IEJIMPOBAHMSI;

« pa3paboTKa ¥ 000CHOBAaHKE AJITOPUTMOB M BpeMEHHBIX rpadukoB ¢dyHkimonuposanus [111 mo
BCEM peXuMam paboThl;

« pa3paboTKa 1 000CHOBAHNE PECYPCOB MAMSATH JUIsl Pealu3aluy aJrOpUTMOB;

- pa3paboTka nepeyHst JokyMmeHToB Ha [1I1;

- pa3paboTKka 1 000CHOBAaHUE CTPYKTYpbI b/, BHEITHUX BXOJHBIX U BBIXOJHBIX JAaHHBIX;

« pa3paboTKa 1 000CHOBAaHUE AJITOPUTMOB MH(OPMALIMOHHOTO 00ECTICYCHUS;

- pa3paboTka U 000CHOBaHKE Habopa TecToB st poBepku [111;

« pa3paboTKka 1 000CHOBAaHUS OpraHu3anuu padot mo passuruio I111;

» OdopMiIeHIE MTOSCHUTEIHLHOM 3aMUCKH.

Pe3ynbTaToM BBINONHEHHS JAHHOW paOOTHI SBISIETCS SCKU3HBINA MPOEKT, 0(hOpMIICHHBIH B
cootBetcTBUU ¢ OC TYCVYP.

JlabopaTtopHasi padora Ne 3 OneHka kauecTBeHHbIX noka3areJeii I[1C



[lenbp paboThl: B T1abOpaTOpHOM pabOTe TECTUPYEM W OIlEHWBAaeM KadecTBeHHBIC mokasarenu [1C.

MeTtoauka oueHKH KadecTBeHHbIX mokaszatenell [IC ocHoBana Ha coctaBinenun metpuku IIC. B
nabopaTopHO paboTe HEOOXOAUMO BBITIOIHUTH CIACAYIOIICE:

L. BriOpars cranmapt ans oueHkd kadectBa IIC, aprymenTHpoBath cBOM BbIOOp. [lamee
oTOOpaTh MoKa3aTenu KadecTBa (He MeHee 5) W cHopMylIHpoBaTh MX CYIIHOCTh. KakIblii mokazareinb
JIOJDKEH OBITh CYIIECTBEHHBIM, T. €. JOJDKHBI OBITh SICHBI MOTEHLIMAIBHBIE BBITOJBI €I0 HCIOJIb30BAHUS.
[TokazaTenu nmpencTaBUTh B BUJIE TAOIUIIHI (Tabmuma 1).

[Toxazarenn xauectBa [CyIIHOCTH MOKa3aTeNs[JKCIEPTHAS Onenka, ycTaHOBJIEHHAs
OIICHKA (BEC) W KCTICPUMEHTOM T
1 ] 1
2. VYcranoBuTh Beca nmokazareneid w (O w =1).
i1
3. Jnst Kax10ro 1MoKasaTelis yCTaHOBUTh KOHKPETHYIO YUCIIEHHYIO OLICHKY

r ot 0 10 1, ucxons U3 CIAEAYIONIETO:

1

* 0 — cBoiictBO B IIC npucyTCTBYET, HO KQUECTBO €0 HEMPUEMIIEMO;

*(0.5 - 1 — cBoiictBo B [IC mpucyrctByer u 00jamaeT MpHUEMIIEMBbIM Ka4eCTBOM;

» | — cBoiictBo B IIC mpucytcTByeT u 001agaeT OueHb BHICOKMM KaueCTBOM.

* Bo3MOkHO, TpUCBOEHUE TPOMEKYTOUHBIX 3HAUEHUI B COOTBETCTBUU C MHEHHUEM OIEHUBAIOLIETO
JMIa OTHOCHUTEIBHO IOJIE3HOCTU TOrO WM MHOro cBoiictsa I1C.

KUw g

Pe3ynbpTaTom BBHIMOTHEHMS JAaHHON PalOOTHI SBISETCS OTUET C MEpPEUYHEM MPOBEACHHBIX TECTOB H
paccuuTaHHOE cpeaHee 3HadeHue oreHkH kadectna [1C.

JlaGopaTopHasi paGora Ne 4 TecrupoBaHHe IPOrPaMMHBIX CHCTEM

[leab pabOThI: AKCIEPUMEHTAIbHOE OIpeaeiaeHHe (DAaKTHUECKUX (IJOCTUTHYTBIX) XapaKTEPUCTHK
CBOWCTB HMCHBITBIBAEMOW ITPOTPAMMHOM CUCTEMBI.

TectupoBaHue SBISETCS 3aBEPLIAIONIMM ATalloM pa3pabOTKU MPOrpaMMHOIO Mpoaykra. Emy
IIPENIECTBYET JTall CTaTUYECKOM M JUHAMHYECKON OTJIaJKM IporpaMM. B y3kom cMebicie 1enb
TECTUPOBAHUSI COCTOUT B OOHApYyXEHHM OIIMOOK, LIeJb K€ OTJIaJKH — HE TOJIbKO B OOHApyXEHHUH, HO
UB ycTpaHeHHH omnOoK. Llenan y oTnaaku u ucnbITaHus pasHble. [10HOCTBIO OTIaKeHHas MporpaMma
MOXXET He o001aJaTh ONpPEIEICHHBIMU IOTPEOUTENbCKUMU CBOMCTBAMM M TEM CaMbIM  OBIThH
HENPUIOJHOM K HCIHOJB30BAaHUIO II0 CBOEMY Ha3zHaueHHI0. He MOXeT CIy)KHTb albTepHAaTHUBOU
UCIBITAHUIO M TpOBEpKa pabdOTOCHOCOOHOCTH NpPOrpaMMbl Ha KOHTPOJBHOM NpUMEpE, TaK Kak
mporpamMma,  paboOTOCIIOCOOHass B YCJIOBUSAX  KOHTPOJBHOIO  MpPHUMEpa, MOXKET  OKazaThCs
HepabOTOCIIOCOOHON B APYTUX YCIOBHUSIX NPUMEHEHUs. [IONMbITKM OXBAaTUTh KOHTPOJIBHBIM IPUMEPOM
BCE MpeAroaraeMble yClIoBHs (PyHKIIMOHUPOBAHMS CBOIATCSA B KOHEUHOM CUETE K T€M K€ UCTIBITAHUSAM.

MeTo1bl TECTUPOBAHUS:

*» BOCXOIALIEE TECTUPOBAHME — nporpamma cobupaercst U TECTUPYETCs CHU3Y BBEpX.

» HUCXO/ISAIIEE TECTUPOBAHUE — mporpamMMa coOMpaeTcsi U TECTUPYETCS CBEPXY BHH3.
N30n1poBaHO TeCTUPYETCS TOJIBKO FOJOBHONM MOIYJIb.

* METO/[ BOJIBIIIOI'O CKAUYKA — kaxaplii MOAYJb TECTHpPYETCS aBTOHOMHO. [1o oxoHuaHuun
TECTUPOBAHUS MOJYJIEH OHU UHTETPUPYIOTCS B CUCTEMY BCE Cpasy.

 METOJI CAHJIBUYA - npencraBisieT coOOM KOMIIPOMHUCC MEXAY BOCXOJAIIUM U
HUCXOZAIIMM noaxonamu. IIpu mcnosnap3oBaHMM 3TOro METOJA OJHOBPEMEHHO HAUYMHAIOT BOCXOJSLICE
U HUCXOJslIee TECTHpOBaHHE, cOOMpas MporpaMMmy Kak CHM3Y, TaK U CBEPXY M BCTpPEYasiCh, B KOHIIE
KOHIIOB, I'Ie-TO B cepeauHe. Touka BCTPEYM 3aBUCUT OT KOHKPETHOM TECTHPYEMOH NpOrpaMMBbl U
J0JDKHA OBITH 3apaHee OIpeJesieHa TPH H3YYCHUH €€ CTPYKTYPBI.



Pe3ynbTaToM BBITTOTHEHHUS MaHHOW palOOTHI sABISIETCS pa3paboTaHHBIM TutaH TectupoBaHust I1C,
OTYET O TECTUpOBaHUM U AKT 0 TectupoBanuu [1C.

Jlabopatopnas padora Ne S CocTaBiieHHe TeXHOJIOTNYECKOI TOKYMEHTAIlUN

Ileap pabo ThI: O3HAKOMIICHHE C MPOIEAYPON COCTABJICHUS TEXHOJOTUYECKOW JOKYMEHTAIUU K
pa3paboTaHHOMY MPOTPAMMHOMY MPOIYKTY.

Hoxymenmayus no conposodxcoenuro 1111 (system documentation)

onmceiBaeT 111 ¢ Toukm 3peHus ee pa3pabOTKH.

B cnyuae HeoOxommmoctu MoxepHusaumu III1 k »Toit pabGoTe mpuBIEKaeTcs CHelMaTbHAs
KOMaH/Ia pa3padOTUYMKOB-COMPOBOJIUTENEH. OTOH KOMaHIE TMPHACTCS HMETh N0 C TaKoh ke
JOKyMEHTAllMel, KoTopas oOmpenaessija JACSITeNbHOCTh KOMaHAbl IEePBOHAYAIBHBIX (OCHOBHBIX)
paspabotuukos [1I1.

Komanga pa3pabOTUMKOB-CONMPOBOAUTENCH  JODKHA  OyJeT H3ydaTh  TE€XHOJOTHYECKYIO
JOKYMEHTAIMIO, 4TOObI MOHATH CTPOEHUE U mpolecc pa3zpaboTku monepHusupyemoro IIII, u BHecTH
HEOOXOMUMBbIC W3MEHEHUsS, TOBTOPSAS B 3HAYUTEIHHOW CTENEHH TEXHOJIOTUYECKUE TIPOIECCHI, C
MOMOIIBIO KOTOPBIX CO3/1aBajcs nepBoHadanbHbii [111.

JlokymenTanus o conpoBoxaeHuto [1I1 MoxHO pa30uTh Ha 1BE

TpYTIIbL:

(D JOKYMEHTAaIMsI, OIpEAesIoniasl CTPOEHUE MporpaMM MU CTpyKTyp AaHHbIX [1I1u
TEXHOJIOTHUIO UX pa3pabOTKH;

) JOKYMEHTALUIO, [IOMOTat0IIy 0 BHOCUTH u3MeHeHus B I1I1.

JlokyMeHTBl ycTaHOBIeHHs goctoBepHocTd [II1 BKIIIOYArOT, mpekie BCEro, JOKYMEHTAIUIO IO
TCCTUPOBAHUIO (CXGMa TCCTUPOBAHUA W OIMKMCAHUC KOMIIJIICKTA TCCTOB), HO MOI'yT BKJIKOYATh U
pe3yabTaThl Apyrux BUAOB posepku [1C, HampuMep, T0Ka3aTeIbCTBAa CBOMCTB IPOTPaMM.

JlokyMeHTanust BTOPOH TPYIIBI COAEPKHUT PYKOBOJACTBO 10 compoBoxaeHuio [T (system
maintenance guide), KOTOpoe OmUCHIBAaeT HW3BeCTHBbIC NpoOsembl BMecte ¢ I[III, omumceiBaer, Kakue
YaCTH CHUCTEMBI SIBJIAIOTCS allapaTHO- U IPOrPaMMHO-3aBUCUMBIMHU, U Kak pasButue IIII mpunsaTo B
pacyeT B €ro CTPOSHUHU (KOHCTPYKIIUH).

Pe3yanaT0M BBITIOJTHECHUA ,[[aHHOI\/'I paGOTBI SABJIACTCA  TCXHOJIOTMYCCKasA JOKYMCHTAlUA K
paspabotanHomy I1I1, obopmnennas B coorBerctBuu OC TYCVP.

JlaGopaTopnasi padora Ne 6 CocTraBiieHue M0J1b30BATEIbLCKOM TOKYMEHTAIIUN

Henb  p abo THI : O3HAKOMJIEHHE C TPONEAYpPOH  COCTaBICHUS  IOJH30BATEIbCKOM
(3KCIUTYTallMOHHOW) JOKYMEHTALIMK K MPOTPAMMHOMY THPOIYKTY.

IKcnyamayuonnaa OoKymeHmayus J0JDKHA oOecreduBaTh oTdyxaaemMocth [IC oT mux
MEePBUYHBIX pPa3pabOTUMKOB, aJEKBATHO OTpakaTh TpeOyemMoe BHEIIHEe KayeCTBO M KayecTBO B
WCIIOJIb30BaHNHU, a TaKkXKe BO3MOXKHOCTb OCBOeHHS M 3(dextuBHoro npumenenus IIC nocrarouno
KBATU(DUIIUPOBAHHBIMU crienuanuctaMu. OHa TPUMEHSETCS HETMOCPEICTBEHHBIMH TOJIh30BATECIISIMUA B
COOTBETCTBUM C (yHKUMOHATBHBIM Ha3HaueHueM IIC, a Takke 3aka3yMKaMu, MOKYMATEIsIMH U
MOCTABIIMKAMHU  MPOTPAaMMHBIX ~ TpoAyKToB. CocTaB 3TO  JOKYMEHTanuu  QopMUpPYETCS C
WCIIOJIb30BAHUEM 4YaCTH TEXHOJIOTUYECKUX JIOKYMEHTOB C YYeToM TpeOOBaHUIl 3aKa3yMKOB WIIH
noteHManbHeiXx mnonb3oBarenedt [IC. CopepxaHue HSKCIUTyaTallMOHHBIX JOKYMEHTOB  JOJDKHO
MPEeIOTBpaIlaTh WM HUCKIIOYaTh BO3MOXKHOCTh HEKOPPEKTHOT'O HCIOJIb30BaHUS KOMIUIEKCA MPOTrpaMM
MOJIB30BATEJISIMU 32 TpeJeiaMu YCIOBUM 3KCIUTyaTallld, MPU KOTOPBIX MOCTABIIMKOM TapaHTHPYIOTCS
TpeOyemble ¥  YTBEp)KICHHbIE  XapaKTepUCTHUKU KkadectBa  ¢yHkuuonuposanus I[IC. Ilpu
(hOopMUPOBaHUM OSKCIUTyaTalMOHHBIX JgokyMeHToB IIC, kpome ©a30BBIX CTaHIAPTOB HKHU3HEHHOTO
IMKJIa MOTYT WCIOJNB30BAaThCSA PSII  BEIOMCTBCHHBIX HOPMATHUBHBIX JTOKYMEHTOB W (DUPMCHHBIX
PYKOBOJICTB.

DKCIUTyaTallMOHHAs JOKYMEHTAIIHS BKIIOYAET B CeOsI:

e JlokymeHTaus aAMUHUCTPUPOBaHUs 1pu npuMenenuu 11C;
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o JloKkyMeHTAalMs OTIepaToOpOB-110JIb30BaTeNEH IPU IPUMEHEHNU TPOIPaMMHOTIO CPE/ICTBA;

o JlokymeHTanus o0ydeHus crienuanuctoB npumerenuto [1C.

Jokymenmayua aoMuHucmpupoganua NpU SKCIIyaTallMd MHPOPMALMOHHOM CHUCTEMBI JOJKHA
o0ecreynBaTh MONACPKKY NEPBUYHON WHCTAJUIALUH, IITATHOTO ()YHKIMOHUPOBAHUS U BOCCTAaHOBJICHUS
IIpOrpamMM M JAaHHBIX MOCJIE COOEB U OTKA30B. YTpaBIAIOMAs JEATEIbHOCTh aMUHUCTPATOPA COCTOUT B
MaHUITYJIMPOBAaHUH YNPaBIIEMbIMH OOBEKTaMH M JIOJDKHA OIMCHIBAThCS, AHAIU3UPOBATHCA U
PErIaMEeHTHPOBATBCS COBOKYIHOCTBIO TpeOOBaHMM M JOKyMeHTOB. [ 3TOro HeoOXoAuMa IMOJHas
JOKYMEHTAIlUsl O KOMITIOHEHTaX HH(OPMAIIMOHHONH CHCTEMBI (KOMITBIOTEpAX, CETEBBIX YCTPOMCTBAX),
KOTOpbIE MMEIOT CBOM OCOOEHHOCTHM B YIPABICHUH C IIOMOUIbIO CIEIHAIBHBIX MPOrPaMMHBIX
KOMIIOHEHTOB, TOAJEPKUBAIOIINX aJIMUHUCTPUPOBAHUE M ylpasieHHEe cucreMoil. K OCHOBHBIM
(GYHKIMSAM CHCTEMBl aIMUHUCTPUPOBAHUS, OOKYMEHmbl 014 KOMOPHLIX nooaexcam pa3padomke u
OUEeHUBAHUIO, OTHOCSTCS:

e [UIAHUPOBAHKUE HCIIOJIB30BAaHUS NAMATH M IPOM3BOIUTEIBHOCTH BBIYHUCIUTEIBHOM CHUCTEMBI B
pabouem pexume mnpumeHeHuss I[IC, omepaTuBHOE YIpaBlIeHHME M pacHpeiesieHHe PecypcoB
MH(POPMAITMOHHOM CUCTEMBI;

e MHCTAJUIALMUSA U reHepanus padouux Bepcuid [1C i onepaTuBHBIX MOJIb30BaTENEH;

e ypaBJI€HHWE M Yy4yeT BHEIIHEH Cpeapl MNpH BBINOJHEHUM aJanTallud M  PEeKOH(UTypaluu
koHkpeTHoro [1C;

e BBISIBJICHUE, PErHCTpalldsi W HAKOIUIEHHE JAaHHBIX O cO0siX M AedeKkTax (YHKIHOHHPOBAHUS
MIPOTpamMM M IaHHBIX;

e yIpaBJI€HHE  CPEJICTBAMM  3allUThl MHPOPMALMM U  CAHKIMOHMPOBAHHOIO  JIOCTyIa
MOJIb30BATENICH, aHAJIN3 MOIBITOK B3JI0Ma CHCTEMBI 3aIlIUThI, BOCCTAHOBJICHUE MPOrpaMM M MHPOPMALIUU
0a3 JTaHHBIX MPU HCKAKECHUSX;

ecOOp M 0000IIEHHE CTATUCTHKH O KadecTBe (yHkiuoHupoBaHus I[IC B cocTraBe CHCTEMBI
00paboTKu HHPpOPMAIIUH.

Jlokymenmayua  onepamopoe-nonvioeameneil  JIOIDKHa  00eCNeunBaTh  KOPPEKTHYIO H
KBAJIM(HULIMPOBAHHYIO 3KCIUTyaTallUl0 KOMIUIEKCAa MPOrpaMM BO BCEM JHMANa30HE €ro XapaKTEpUCTHK,
NPEINUCaHHBIX TpPeOOBAaHMAMM 3aKazyvka U 3a(UKCHPOBAHHBIX METPUKAMH B  HCIOJIb30BaHMU.
OObexTamMM pa3pabOTKM ¥ OLECHMBAHUS SBISIOTCA JOKYMEHTBI Ha IpPOLEAYypbl M KOMIIOHEHTBI
uHTEepdeiica ¢ BHEMHEH CpeJod W ¢ TOJb30BATENSAMH, ONPEACIAIONINE HHULUAIN3ALUI0
COOTBETCTBYIOLIUX OINEpaLUil, UX XOJ U Pe3yJIbTaThl, a TaK)Ke KOM(POPTHOCTh UX BbINOJIHEHUS. J[0IKHO
OBITH NMPETYCMOTPEHO IOCTATOYHOE KAayeCTBO MACHTHU(HUKAIMM OIIMOOYHBIX NEHCTBUI M cUTyaluil, a
TaK)Ke CTaHAAPTU3UPOBAHHON (hOPMBI COOOIIEHHI 00 OIMMOKAX MOJIb30BaTEIICH.

[Ipuobperenune, mocraBka, pa3paboTka, (YHKIMOHMPOBAHHUE M COMPOBOXKACHUE MPOrPAMMHBIX
CpPEACTB B 3HAUYUTEIbHOM CTENEHM 3aBUCUT OT KBadMpukauum crnenuanucroB. Ilostomy
IKCIUTYaTAl[MOHHON JOKYMEHTAIMe 00s3aTebHO JIOJDKHO TOAEepKHUBAThCS I(P(HEKTUBHOE O0yueHHE
MIEPCOHANA C LEJNbI0 €ro MOJArOTOBKM K MPUOOPETEHMIO, MOCTABKE, NMPUMEHEHHMIO U COMPOBOXKICHHUIO
pOrpaMMHOTo cpeactsa. IIpouecc odyuenus cneyuanucmos, KOHTPOJIb U YUET pe3yJIbTaTOB O0YUYECHUS
C OLICHMBAaHUEM [JOCTUTHYTOM MMM KBaJIM(UKAUK [OJDKEH TrapaHTHPOBaTh, YTO COOTBETCTBYIOILUE
KaTeropuu oOy4eHHOTO MEepcoHajia TOTOBBI Ul BBHIOJIHEHUS 3allJIAHUPOBAHHBIX JCHCTBHHA M pEIICHUS
3aJa4 ¢ ONpe/eTICHHBIM IPOrPaMMHBIM CPEICTBOM.

Pe3ynbTaTom BBINOIHEHHS TaHHON paOOoThI SIBJISIETCS MOIB30BATENbCKASI JOKYMEHTAIHS K
paspabotanHomy I1I1, obopmiennas B coorBercTBun ¢ OC TYCVYP.

JlabopaTopHasi padora Ne 7 OdopmiieHue 10KyMeHTOB cepTU(PUKATMA

lens paboThl : O3HAKOMJIGHHE C TMPOIEAYpor pa3paboTku U  0ohOpPMIICHHS JTOKYMEHTOB
CepTU(HKAIMU TPOrPAMMHOTO IPOTYKTA.

IIpaBuiia 3ano/iHeHns 01aHKa cepTH(UKATA COOTBETCTBHA:
B npunoxxenn 1-2 mpuBeneHsl oOpasisl 3asBku Ha ceprudukanmio u Ceprudukara. B rpadax
cepTu(UKaTa yKa3pIBalOTCS CICIYIONINE CBEICHHUS:
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Ilo3unmusi 1 — HawmMeHoBaHME W KOJ OpraHa 1o cepTH(HUKAINH, BBIJABIIETO cepTU(]HKAT, B
COOTBETCTBUHM C aTTECTATOM aKKpeauTaluu (IpOMHMCHBIMU OyKBaMHu) M ajapec (CTPOYHBIMU OyKBaMH).
Ecnn HanMeHOBaHME oOpraHa He IOMELIAeTCs B OJHY CTPOKY, TO JOIYCKAaeTcs aApec IHcaTh IMOJ
0003HaYeHHOH cTpOoKOil. B ciydae eciu opran ucnoib3yeT mevyarb OpraHU3aliy, Ha 0a3e KOTOpPOH OH
o0pa3oBaH, Mocjie HAMMEHOBAHUSI OpraHa, BBIIABIIETO cepTU(HKAT, B CKOOKax (CTPOYHBIMU OyKBaMM)
YKa3bIBAa€TCsl HAUMEHOBAHUE 3TOM OpraHu3allvy, a aJpec — IO0J PEKBU3UTOM 'moiamuce" mo3unuu 15.
HaumeHoBanue opraHa (opraHu3alyy) JOJKHO ObITh MICHTUYHBIM HAUMEHOBAHUIO B IIEUATH.

Mo3umus 2 — PerucrpannonHsiii HOMep cepTudukara (HOpMUpPYETCS B COOTBETCTBHU C
IIpaBWJIaMHU BeleHus ['ocynapcTBEHHOro peectpa.
Mo3umusa 3 — Cpok neiicTBus cepTu(dUKaTa yCTaHABIMBACTCA OPraHOM IO CepTU(HUKAINH,

BBIJIAaBIIUM CepTU(UKAT, MO MpPaBUIAM, HW3JIOXKEHHBIM B MOpAIKE CepTU(UKALUN OJHOPOJHOMN
npoaykuuu. [Ipu 3ToM naTa NUIIETCA: YHUCIO — JOBYMs apaOCKUMM IU(ppaMu, MeCSI] — IPONHCHIO,
rof.

Mo3unus 4 — HaumeHoBaHue, TUN, BUA, Mapka (Kak NpaBWUJIO, IMPOMUCHBIMH OyKBaMHu) B
COOTBETCTBUM C HOPMAaTHBHBIM JOKYMEHTOM Ha HPOAYKIMIO; HOMEP TEXHHYECKUX YCIOBUM MM MHOTO
JOKYMEHTa, YCTAHABJIHMBAIOIIETO TPeOOBaHUS K NPOAYKIUHM, HOMEp H3JeNus, pa3Mep HapTHH, NPHU
CEepPUITHOM TPOM3BOJICTBE yKa3aTh: "CepUitHOE IPOU3BOJICTBO"; HOMEp HAKIAHOH (IOTOBOpa, KOHTPAKTA,
nacnopTa u T. 1.) — JJs HapTuu (€AMHUYHOIO U3/IETHS).

Mo3umus 5 — OOGmepoccutickuii knaccudukarop npoxaykiuu (OKII). Kox mpomykmuu (6
CTapUINX pa3psAoB) MO KIACCHPHUKATOPY MPOTYKITHH.
Io3umusi 6 — 9-pa3psAHBIA KOA MPOAYKIMH IO KJIACCU(PUKATOPY TOBAPHOM HOMEHKIIATYPBI

BHEIIHEH HKOHOMHUYECKOW JeATENbHOCTH (3alojHseTCs O00sM3aTeNbHO Uil HMIOPTHPYEMOW U
IKCTIOPTUPYEMON MpOAYKIHH). TOJKOBaHHWE coAeprKaHWs MO3WIMK U omnpeaenenne komoB TH B/,
aHamM3 KJIacCU()MKAIMOHHBIX TPU3HAKOB M JIGKCHMYECKHX CPEACTB MX BBIPAKEHHUS OCYIECTBISIOTCS
opranamu ['ocy1apcTBEHHOr0 TaMOXEHHOTo KomuTeTa Poccuiickoit @enepanuu.

Ho3unus 7 - [lpu obs3arenbHON cepTH(UKALNU 6 TIEPBOM CTPOKE YKa3bIBaIOTCS CBOMCTBA, Ha
COOTBETCTBHE KOTOPHIM OHa TIPOBOAMUTCS, Hampumep: '"OesomacHoctu". Bo BTOpoW cTpoke —
0003HaYeHWE HOPMATUBHBIX JOKYMEHTOB, Ha COOTBETCTBHE KOTOPBIM IIPOBEJCHA CepTU(HUKALUS -
Ecmun mpomykmust ceprudumnmpoBana Ha Bce TpeOOBaHMS HOPMATHBHOTO JOKYMEHTa (JOKYMEHTOB),
nepBasi CTpOKa TEKCTOM HE JTOTOJIHSETCS.

Io3umuss 8 — Ecam cepruduxar BBIIAH HW3TOTOBUTENIO, YKa3bIBAETCS HAWMCHOBAHHE
npeanpusTus-usroropurens. Eciu ceptudukar BeIIaH NMponaBIly, MOAYEPKHUBACTCS CJIOBO "mpojasel',
YKa3bIBAalOTCSl HAMMEHOBAHUE U aJlpec MPEeANpHsTHs, KOTOPOMY BbIJAH JAaHHBIM cepTH(]UKAT, a TaKxKe,
HayMHasg CO cJoBa '"M3rOTOBUTENL" HAaMMEHOBAaHUE W aApec  MNPEANPUSATHS — H3TOTOBUTEIS
nponykuuu. HaumeHnoBanust u aapeca NpeAnpusATHN YKa3bIBAIOTCS B COOTBETCTBHUU C 3asBKOM.

IMo3nums 9 - [Ipu HanmuuMK yKa3blBalOTCA pPErMCTPalMOHHBIN HOMep B ['ocynapcTBEHHOM peecTpe
cepTh(UKaTa CHCTEMbl KadecTBa WJIM IPOMU3BOACTBA CO CPOKOM JEWCTBHS, HOMEp M Jara akTa
(mpoTokoya) O TpOBEpKE MPOU3BOACTBA WM JPYrHe JOKYMEHTHI, MOJATBEPXKIAIONINE CTA0MIBLHOCTh
IIPOM3BOJICTBA, HANpUMEp, BBIJAHHbIE 3apyOEKHOM OpraHuM3alueil M YYTEHHblE OPraHOH IO

CepTU(HKAIHH.
IMo3umus 10 - Crpoka nocne cinoB "CepTudukaT BbIIaH HA OCHOBAaHUU'" HE 3aMOJTHSICTCS.
Ho3unuu 11,12,13 — VYka3pBaloTCsl BCE JOKYMEHTHI OO0 UCHBITAHUSAX WIM CEpTUPHUKAIHH,

YUTEHHbIE OPTaHOM CepTU(UKALMK [IPU BblaYe CEPTUPHKATA B TOM YUCIIE:

1. IIpoTOKOJIBI MCHBITAHUH B aKKpEeOUTOBAaHHON naboparopuu (mo3.11, 12, 13 3anonssoTcs B
COOTBETCTBUU C TpadamMu TaOIHIIBI).

2 .IIpoTOKOIBI MCIBITAHUM B HE aKKpPEIUTOBAHHON HCIBITATENbHOW JabopaTopuu (B mozuiuu 13
YKa3bIBalOTCSI HamMeHoBaHue W pAata Pemenusi ['occrangapra Poccum o paspemieHur MpoBEICHUS
UCTIBITAHUN B YKa3aHHOH J1a00paTopun).

3 .JIOKyMeHTHI, BBIJAHHBIE OpraHaMHW M CIY)KOAaMH TOCYJapCTBEHHBIX OPIaHOB YIPABJICHUS:
lNoccananunnanzopa, ['ockomakonorun P®, rocynapcTBeHHO# BeTepuHapHOil ciyxO0bl PD u npyrue
(B mo3. 11— HauMeHOBaHUE OpPraHa, BBIJIABLIETO JOKYMEHT, B 103. 12, 13 — peKBU3UTHI JOKYMEHTOB).

4 . JIOKyMEHTHI, BBIJAHHBIE 3apyO€KHBIMHU OpraHaMH: CepTU(HKAThl (MPOTOKOJBI MCIBITAaHUH) (B
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no3. 11 yka3pIBalOTCSA HAMMEHOBAaHWUE OpraHa M €ro aapec, B mo3. 13 - HauMeHOBaHME M JaTa
YTBEp)KICHUS cepTH]uKaTa (IpOTOKOJIA UCTIBITAHUH ), CPOK IEHCTBUSA cepTU(UKaTa).

5 .IIpu BbITaue ceprudukaTta Ha OCHOBAHWU 3asBJICHHS-ICKIapanuu B 1o3. 11 u 12
YKa3bIBAIOTCS PEKBU3HUTHI 3asBIICHUS-JICKIIApAllU, a TaKXe JOKYMEHTOB, IPUBEICHHBIX B
JeKIapauu.

Io3unmus 14 — B cnyyae BbIJaYM 3asBUTENIO JUIEH3UM HA MPABO MApPKUPOBAHUS MPOIYKIIHU
3HAKOM COOTBETCTBHUSI B JaHHOW IMO3WIMU YyKa3blBaeTcs: "MapKupoBaHHE MPOAYKUHMU MPOU3IBOIUTCS
3HakoM cootBeTcTBuUs 10 ['OCT P 50.460 — 92",

Ho3umuss 15 — VYka3pIBaeTCs MECTO HAHECEHMs 3HaKa COOTBETCTBHUS Ha W3MCIHUH, Tape,
YIaKOBKE JHUOO COMPOBOAWTENHHOW JTOKYMEHTAllMd B COOTBETCTBUU C TMOPSIKOM cepTUdUKAIIH
OJIHOPOJHOM MPOAYKIIUH.

Mo3uuusa 16 — Iloamuch, MHANMATEIL, (paMHUITUs PYKOBOIUTENST OpPTaHa, BBIAABIIETO CepTU(UKAT,
reyaTh OpraHa Wiu OpraHu3alny, Ha 0a3e KOTOpoi 00pa3oBaH OpraH, Ha 00eNX CTOPOHAX cepTUduKara.

Io3unus 17 - Jlata peructpanuu B ['ocygapcTBeHHOM peecTpe.

Wcnpapnenus, NOJYUCTKU, TIOTIPAaBKU Ha cepTU(UKATE HE JOMYyCKAOTCs.

Pe3ynpraToM BHIIONHEHHS JaHHOW PaOOTHI ABJIsIETCS 0hOPMIICHHBIE 3asiBKa Ha IIPOBEACHHUE
cepTudukamu npoaykuuu B Cucteme 100poBoabHOM cepTudukanuu 1 CepTudukat COOTBETCTBUS
I'OCT P na paszpaborannsriii [1I1.

JlabopaTopHnasi padora Ne 8 CocraBiieHue JUIEH3UOHHOTO COTJIAICHUSI
Heﬂb Da6OTBII O3HAaKOMJICHHUEC C HpOLIGI[ypOfI COCTAaBJICHUA JIMIICH3UOHHOIO COTJIallICHUA
KOHEYHOTO I0JIb30BaTeNsl MPOTrPAMMHOIO MPOIYKTA.

Jlunensnonnoe cornamenne (License agreement, JIWIEH3WOHHBIN OrOBOpP) - JOTOBOp, IO
KOTOpOMY OJIHA CTOpOHA (JHUIICH3WAp) MPEIOCTABISET MPaBO Ha WCIOIH30BAHHE H300PETCHUS WIH
WHOTO TEXHUYECKOTO JIOCTHKEHHUS (JIMIICH3WIO), a Japyras CTOpoHa (JMIICH3WAT) BBITUIAYMBAET 3a ITO
OTIpeIeIEHHOE BO3HATPaXKICHHUE.

JINIeH3MOHHBIE TIOTOBOPHI Ha MPOTpaMMHOE 00eCIIeYeHHEe COIePHKAT CIEAYIONIUE ITYHKTHI:

1. JEKIIAPATUBHASA YACTDB (RECITALS)

A. JloBepuTenb SBISIETCS DSKCKJIIO3UBHBIM 0O0JaJaTesieM MHUPOBBIX TMpaB, Ha MPOrPaMMHOE
o0ecrnieueHre U COMYTCTBYIOMIYIO JOKYMEHTAIHIO,

OTHOCALIYIOCSA K (mun  npocpammno2o obecneyenus), Kak U3JI0KEHO J1ajee U OMHUCAaHO B
[Tpunoxenun "A" k Hactosmemy Cornamenuto (nanee mmeHyemoe "IIporpammuoe oOecrieueHue
Hoseputens").

B. JloBeputenp xemaer mepenath l[lomydarento SKCKIIO3WBHYIO, OIUIAYCHHYIO M OECCPOUYHYIO
munensuio Ha llporpammuoe obOecrieuenwe [loBeputenss B <cCTpaHax>, TpPH  COXpPaHCHHH
SKCKJIIO3UBHBIX IIpaB B

<CTpaHax~>.

JIOBEPUTEJIb U TIOJYYATEJIb  VIIOMUHAIOTCSI B  JAJIBHEHMIIEM  IIO
OTAEJIBHOCTHU KAK "CTOPOHA", A BMECTE

- KAK"CTOPOHbI".

HACTOAIOUM YIAOCTOBEPAETCA, 4qTo, OpUHUMAsi BO

BHUMaHHUE HMCXOJHBIE MPEANOCHUIKM M B3aUMHBIE 00f3aTENbCTBA, H3JI0KEHHBbIE HUXKE, CTOPOHBI
JIOTOBOPUJIUCH O HIXKECIIEAYIOLIEM:

2. OITPEJAEJIEHU A (DEFINITIONS)

Hwmxecnenyromuye moAmyHKTH (0003HaUYeHHBIE OONBITMME OYKBaMH) MMEIOT B HACTOSIIIIEM pa3Jieie
CJIETyIOIINE 3HAUECHHUS.

"IlpaBa [loBeputensa" o3HayatoT Bce mpaBa JloBepurens Ha I[IporpamMmHoe oOecrnieueHue
Hoeputena. B unensx nHacrosimero CornameHusi, €ciad KOHTEKCT TaKOBOIO HE TpedyeT uero-inbo
npyroro, Ilporpammuoe obecrieuenue [loBeputens BkitouaeT B ceOsi moObie M3menenus [loepurens
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(kak ompenenieHo B paszzene 3).

I[Mon "Wudopmauueir" mnoHumaercs mo0as crnenudukanus, JAOKyMEHTAIHs, IPOrpaMMHOE
o0OecrieueHue, JUCTHUHTU TMPOTPAMM, CXEMbl, YEpTEKH, JaHHbIE, KIUEHTCKHE CIHUCKA U OTYETHI,
(¢uHaHCOBasT JOKyMEHTAIMs, JenoBas MHpopMauus W jrodas apyras uHpopMmamnus HOZOOHOTO poja B
ANEKTPOHHOM WJIM 3PUTEIBHO UYHUTAEMOM BHJE, KOTOpas SBISETCS ~ COOCTBEHHOCTHIO  W/WIH
Kommepueckoil TaitHoit JloBepurens, [lomyuarens unm Addunuposansoro nuna [lomyuaTens.

Tepmun "JluneHsnonHsle TmpaBa" o3HauyaeT Bce mnpaBa JloBepurtens Ha JIMieH3HMOHHOMU
TEPPUTOPUH, BKIIIOYAs, HO HE OTPAaHUYMBASCH, IIpaBa Ha MCIIOJIb30BaHUE, MOJU(PHUKAIIMIO U TOJATOTOBKY
MIPOM3BOJHBIX TpOW3BeAcHUN Ha ocHOBe IIporpammuoro obecreuenus [loBepurens, a Takke MpaBo
cyommnensupoBanus Ilporpammuoro oOecnieueHust JloBepurens [Uisi HMCIOJIB30BaHHS  (TPETbUMHU
munamu) Ha Jlunensnonnoit Tepputopun.

[Tox "JInieH3MOHHOM TEPPUTOPHUEN" TOHMMAETCS TEPPUTOPHUSL

"JloKkyMeHTausi O TPOrpaMMHOMY oOecreueHn0" o3Ha4YaeT JOKyMEHTHI, ITOMMEHOBAaHHBIE
nanee B [Ipunoxenun "A".

3. IEPEJAYA (GRANT)

JoBepurens HactosmuM nepenaeT llodydaTento HKCKIIIO3MBHYIO, ITOJHOCTBIO OIJIAUYEHHYIO,
Oeccpounyro nuIeH3uo Ha "JIMIeH3noHHbIe MpaBa" B COOTBETCTBHH C HACTOAINM COTJIaleHueM.

4. YCIVIn 110 TIIOAAEPXKE ITPOITPAMMHOI'O OBECIIEYHEHUA (SOFTWARE
SUPPORT SERVICES)

JloBeputens 00s3yeTcst OKa3blBaTh WM TPEANPUMET Mepbl 10 okazaHuio [lomyuaTenio
pa3yMHBIX ychnyr mo obcnykuBaHuio mnojaepxke IIporpammuoro obecreuenust Jlosepurens. Takue
ycayru OyayT okazanbl [lomydarento o 0ObIYHBIM IEHCTBYIOIIMM CTaBKaM.

5. POAJITU (ROYALTY)

B Bune kommeHcanuu 3a mepenaHHble npaBa Ha IIporpammuHoe oOecneuenue Ilomyuarens
BbIIIIaUMBaET J[OBEpUTENIO POSUITH M3 pacuera

_ % OT 4uCTOi cyMMy MNpojaxK, mnpousBeldeHHbIX llomydarenem wunu coOOpaHHBIX UM.

6. [TPEKPAIIEHUE (TERMINATION)

7. CYJIEBHBIN 3ATIPET (INJUNCTIVE RELIEF)

8. KOH®UJEHIIMATLHOCTD (CONFIDENTIALITY)

8. TAPAHTUU JJOBEPUTEJISI (GRANTOR WARRANTIES)

9. TAPAHTUU TTOJTYYATEJIS (GRANTEE WARRANTIES) 10.TAPAHTHS
BO3MELIEHUS VIIEPBA, HAHOCUMOI'O UHTEJUIEKTYAJILHOIA
COBCTBEHHOCTH JIOBEPUTEJISL (GRANTOR'S INTELLECTUAL PROPERTY

INDEMNITY)

1. 3AIIIUTA TIPOTPAMMHOI'O OBECIIEYEHUSI JOBEPUTEJISI (PROTECTION
OF THE GRANTOR SOFTWARE)

12. TAPAHTHS BO3MEILEHUS VII[EPBA (INDEMNITY)

13. OTKA3 OT OTBETCTBEHHOCTHU (DISCLAIMER)

14, VIIPABJIAIONINN ~ 3AKOH U TEPPUTOPUAJILHAS
MOJACYIHOCTDb (GOVERNING LAW AND VENUE) 15.0TCYTCTBUE ITIPABA HA OTKA3 (NO
WAIVER)

16. COBOKYITHOCTb CPEJICTB CYAEBHOI 3AILIUTHI (REMEDIES CUMULATIVE)

17. JIEJIMMOCTD COTJIAILIEHUS (SEVERABILITY)

18. DK3EMIUISIPBI (COUNTERPARTS)

19. OTHOIIIEHM S CTOPOH (RELATIONSHIP OF PARTIES)

20. MEPEYCTYIIKA (ASSIGNMENT)

21, W3BELLEHUS (NOTICE)

22. OBSI3ATEJILHOE IEMCTBUE (BINDING EFFECT)

23. 3ATOJIOBKU PA3JIEJIOB (SECTION HEADINGS)

24 M3JIEPKKA 3A  [PUHYJUTEJLHOE VICHIOJIHEHUE

(EXPENSES FOR ENFORCEMENT)
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25. I[TOJIHOTA COI'JTAIHEHUA (ENTIRE AGREEMENT).

Pe3ynpraToM BBIIOTHEHHS JaHHOW PaOOTHI ABJIsIETCS pa3padoTanHoe JIMIEeH3MOHHOE COoTTanIeHne
Ha pa3paborannsiii [1I1.

JIABOPATOPHAS PABOTA Ne 6
«Co31anme 1uarpaMMbl BADHAHTOB HCII0JIb30BAHHD)

Hean padoThI:

Coznatp nuarpammy BapuanToB Mcnonb3oBanus (Use Case) mist coOCTBeHHON WH(POPMAITMOHHOM
CHCTEMBI, TOAOOHO TOMY, Kak IOKa3aHO B mpumepe. TpeOyemble Uit 3TOro JAEHCTBHS MOIPOOHO
nepevrcieHsl aanee. ['otoBas nuarpamma BapuantoB Hcnonb3oBanus (Use Case) MODKHA BBITIISIECTD
KaK Ha pUCyHKe 1.

JTanbl BbINOJHEHUS JJAa00paTOPHOH PadoThI

1 Co3parb auarpammbl BapuanTtoB Mcnonb3oBaHus, BapUaHTOB MCIIOJIb30BaHUs U JIeHCTBYIONINUX

JIUIL.
1.1 JIBaxxas! menkuute Ha [maBHO# nuarpamme BapuantoB Mcnonbs3oBanus (Main) B Opaysepe,

4TOOBI OTKPBITH €€.
1.2 C nomombto kHonkH Use Case (Bapuant Vcnonp30Banus) naHeIn HHCTPYMEHTOB
[IOMECTHUTE Ha JUarpaMMy HOBBIN BapuaHT UCIOJIb30BaHusA. Ha30BUTE STOT HOBBIN BapUaHT
ncroJb30BaHus "BBecTu HOBBII 3aKka3".

1.3 TloBTOpHUTE 3TaIbl, YTOOBI MTOMECTUTH HA AMATPAMMY OCTAJIbHBIE BapUAHThI UCIIOJIb30BAHUS:
W3mennTh cymiecTBYyIOmMi 3aka3, Hameyarate wHBEHTapHYIO omnuch, OOHOBUTh MHBEHTAPHYIO OIHUCH,
OdopmuTs 3aka3, OTKIOHUTH 3aKa3

1.4 C nomompto kHOmkH Actor (JleiicTByrolee JIMIO) MAHEJIW HMHCTPYMEHTOB INOMECTUTE Ha
nyarpaMMmy HoBoe neiicTBytomee Jnio. Hazosute ero "[Iponasen".

1.5 [loBTOpHTE MpEABITYIIHE 1IarH, TOMECTHB Ha AUArpaMMy OCTaJbHbIX JE€HCTBYIOIIUX JIMII:
VYnpasnstomuii marazuHom, Kinepk marazuna, byxranrepckas cucrema

2 Yka3aTh aOCTpaKTHBIC BAPHAHTHI HCIIOIH30BAHMSL.

2.1 IlenkauTe mpaBOM KHOMKOW MBIIIM HA BapUaHTE HCMHOJIb30BaHUS "OTKIOHHUTH 3aka3" Ha
nuarpamme. B oTkpeiBmiemMcst MeHio BeiOepute myHKT Open Specification (OTKpBITh CrIEU(PHUKALIHIO).
[TomeTbTe KOHTPOJBHBIN Mepekiouarenb Abstract (AOCTpakTHBIN), 4YTOOBI cHaelaTh 3TOT BapHAHT
UCTIOJIb30BaHUS A0CTPAKTHBIM.
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Beectn
HOBbI 3aKas3

>

Byxrantepckasa cucrema

Mpopasey 3aMeHuTb cyluecT-

BYIOLLMI 3aKas3

OTKITOHUTL 3aKa3
<<extends>>

HanevaTtaTtb WH-
BEHTapHY0 ONuUck

OdopmunTb 3aKas
Knepk B

MarasuvHe

Ynpasnswowumn
MarasmHOM

O6GHOBUTb NHBEH-
TapHYyo onnch

Pucynox 1 — luarpamma BapuanTtoB Mcnonb3oBaHust A1t cucTeMbl 00pa0OTKHU 3aKa30B

3 1o6GaBUTh accolUaIUH.

3.1 C nmomompto kHomku Unidirectional Association (OgHoHampaBlIeHHAsl accolManys) MaHeTn
WHCTPYMEHTOB HApHUCYHTE acCOlUAII0 MEXIy IeHCTByrommM nuroM [IpomaBery ¥ BapuaHTOM
WCII0JIb30BaHUs "'BBecTH HOBBIN 3aKa3".

[ToBTOpHUTE ATOT ATaN, YTOOBI IOMECTUTDH HA IUATPAMMY OCTATHHBIE ACCOITUAITIH.

4 J106aBUTH CBA3b paCHIMPEHUSI.

4.1 C nomompio kHomku Generalization maHenu HHCTPYMEHTOB HApUCYHWTE CBS3b MEXIY
BApUAHTOM HCMOJb30BaHus "OTKIOHUTH 3aka3" W BapuaHTOM wucmoyib3oBaHus "Odopmuth 3akas'.
Crpenka JOKHA MPOTSIHYTHCS OT TMEPBOTO BapUaHTa MCIOJIL30BAaHUS KO BTOpoMY. CBS3b pacIIMpeHUS
O03HA4YaeT, 4YTO BapHaHT HCMONb30BaHusd "OTKJIOHHTH 3aKa3" TMpU HEOOXOJUMOCTH JOTIOJHSET
(YyHKIMOHATBHBIE BO3MOXKHOCTH BapuaHTa UCOiIb30BaHus "OpopMuTh 3akas".

4.2 IllenkHuTe MpaBOl KHOIMKOW MBIIMIM HA HOBOW CBSI3M MEXIY BapUaHTaAaMU HCIOJIb30BAHUS
"OtknonuTh 3aka3" u "Odopmuts 3akaz". B oTkpsiBiIeMcs MeHIo BeiOepuTe myHKT Open Specification
(OtkpeiTh cnemudukauio). B packpeiBaroniemMcsi CIHCKE CTEPEOTHUIIOB BBEIUTE CJOBO extends
(pacmupenue), 3atem Haxxmute OK. CnoBo <<extends>> nosiBUTCA Ha TUHUU JAHHOM CBS3H.

5 lo0aBUTH ONUCAHMA K BADHAHTAM HCIOJIB30BAHMS.

5.1 Beigenure B Opay3epe BapHaHT HCTOIb30BaHus "BBecTr HOBBI 3aka3".

5.2 B OKHE JOKYMEHTAllMM BBEAUTE CIEAYIOIIee OMUCAHHWE K ATOMY BapUaHTy HCIIOIb30BaHUS:
DTOT BapuaHT UCIOJIb30BaHUA JACT KIMEHTY BO3MOKHOCTh BBECTH HOBBIM 3aKa3 B cucTeMy. C TOMONIbIO
OKHa JJOKYMEHTAI[MU BBEIUTE OMUCAHUS KO BCEM OCTaJIbHBIM BapHaHTaM UCIOJIb30BaHUSI.

6 J106aBUTEL ONKMCAHMS K ACHCTBYIOIIEMY JIMITY.

6.1 Breigenute B Opaysepe neiictByromiee nuio IIpomasen. B okHe MOKyMEHTAllMu BBEIUTE JUIS
3TOro JAEHCTBYIOUIErO Julla cieayroniee omnucanue: [IpomaBer - 3TO ciyKalluid, AOCTaBISIONIMNA M
cTaparouuiics npojaTh npoAykiuioo. C MOMOIIBI0 OKHA JOKYMEHTAallUd BBEAMTE ONUCAHUS K
OCTaBILMMCS JIEHCTBYIOIINUM JIUIIAM.

7 Ilpukperuienue ¢aiiia K BapuaHTy UCIIOIbL30BaHHUs.
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7.1 Jlnst onmrcaHus TJIAaBHOTO TIOTOKAa COOBITHI BapuaHTa MCIOJIb30BaHUA "BBecTn HOBBIN 3aka3"
coznaiire ¢aitn OrderFlow.doc, comgepsxamiuii cineayronmii TeKCT:

IIpooasey svibupaem nynkm "Coz0ams HO8bIU 3aKa3" U3 umeroujecocs MeHio.

Cucmema svi600um opmy "lloopobrocmu 3axaza”.

IIpooasey 6600um Homep 3axaza, 3aKazyuxa u mo, Ymo 3aKa3aHo.

IIpooasey coxpansem 3axa3.

Cucmema co30aem HOBbILL 3aKA3 U COXPAHsEM €20 8 Oa3e OaHHbIX.
7.2 lllenkHuTe MpaBoi KHONKOM MBIIIM HAa BapuaHTE UCII0Jb30BaHus "BBecTu HOBBIN 3aka3". B
OTKpBIBIIEMCS MeHI0 BhIOepuTe myHKT Open Specification (OTkpsITh crienindukanuio). [eperinute Ha
BKJIaAKY ¢aitnos. IllenkHuTe mpaBoii KHOMKON MBIIIN Ha OEJIOM IOJIE U U3 OTKPBIBLIETOCS MEHIO
BeIOepuTe myHKT Insert File (Bectu daitn). Yikaxute daiin OpenFlow.doc n Haxxmute Ha kHONIKY Open
(OTKpBITB), YTOOBI IPUKPENUTH (DAl K BAPHAHTY MUCIOIb30BAHUS.

Jlaboparopnas padota Ne 7 «Co3ganue quarpaMmm B3auMOICHCTBUS»

esab padoThi:

Pazpabortare nuarpammsel [locnenoBarensHocTn U KoonepaTtuBHble AMarpaMMbl, OMHCHIBAIOIINE
BBEJICHME HOBOTO 3aKa3a B HMH(OOPMAIMOHHYIO CUCTEMY 00pabOTKH 3aKa30B.

3aMeyaHusi K BBINOJHeHHIO 3agaHus. M3yuuB nuarpammy Use Case, 4eTKo ompeneieHa
o0jacTb mpuMeHeHUs! cucTeMbl. J[amee HE0OXOAMMO MPOaHAIU3UPOBATh €€ COCTaBHbIE YacTH. Bruicmimii
IIPUOPUTET CPEU NOJIB30BaTENEH NMEET BapUAHT UCIOIb30BaHus "BBeCTH HOBBIH 3aKa3", OH XK€ CBSI3aH C
HauOOJBIIUM PUCKOM. B CBSI3U C 3TUM HEOOXOAMMO PAacCMOTPETh €ro B MepBYyIO ouepenn. s sToro
HEOOXOMMO YETKO ONpPEIeTUTh IMOTOK COOBITHH, KOTOpBIA OyAeT pealn30BBIBATHCS B BapHAHTE
UCIoNIb30BaHus ( HEOOXOAMMO OINHCaHuE cIieHapueB). B pesynbTare ommcaHue MOXKET BBITJISACTD
CIIETYIOIINM 00pa3zoMm:

) [IponaBer BBOAWUT HOBBIN 3aKa3.

° [Iponasen neiTaeTCs BBECTH 3aKa3, HO TOBApA HET HA CKJIAJIE.

° [IponaBer; mbITaeTCs BBECTU 3aKa3, HO MPU €TO0 COXPAHCHHUHM B 0a3e NaHHBIX MPOU3OIILIA
orrnokKa.

Cozpnaiite nuarpammy IlocnenoBarensHoctu 1 KoonepaTuBHyto 1uarpaMmy, OTpakarollyO BBOJ
HOBOIO 3aKa3a B cHcTeMy oOpaboTku 3aka3oB. ['oToBas nuarpamma IlociienoBaTenbHOCTH [JOJDKHA
BBITJISIJICTh KaK HA PUCYHKE 5.

OTO TOJBKO OJIHA M3 JMarpaMM, HEOOXOAMMBIX JUIsI MOJEIMPOBAHUS BapHaHTA HMCIIOJIb30BaHMS
"BBecTtu HOBBIN 3aka3". OHa COOTBETCTBYET YCIEIIHOMY BapUaHTY XoAa coObITHil. [y onucaHus Toro,
YTO CIyYUTCS, €CJIIM BO3HUKHET OIIMOKa, WM €CIM IMOJb30BaTeldb BBIOGPET Ipyrue ACUCTBUS U3
MIPEI0KEHHBIX, IPUIETCS pa3padoTath Ipyrue auarpamMmbl. Kaxkaplil aabTepHATUBHBIN OTOK BapuaHTa
UCIOJb30BAHUS MOXKET OBITh INPOMOJEIMPOBAH C TIOMOIIBIO CBOMX COOCTBEHHBIX JHarpaMm
B3anmopencrsus.

JTanspl BBINOJTHEHUS J1a00paTOPHOiIi padoThI.

1 Hactporika.

1.1 B wmenioo momenu BbiOepuTe myHKT Tools > Options (Muctpymentsr > Ilapamertpsi).
[TepeitnuTe Ha BKIAAKY AUarpaMm.

1.2 Konrponsnsle nepekiatouarenu Sequence Numbering, Collaboration Numbering u Focus of
Control momkHBI OBITE TOMeUeHbl. Haxkmure OK, 9TOOBI BEINTH U3 OKHA TTapaMETPOB.

2 Co3panue nuarpammsl IlociiegoBareabHOCTH.
2.1 Illenknure mpaBoil KHOMKOM MblmK Ha Jlormueckom TmpeacraBieHun Opoysepa. B

OTKpBIBIIEMCSI MEHIO BbiOepuTe myHKT New > Sequence Diagram. Ha3oBurte HOByro nuarpammy "BBon
3akaza'. J[BaXKbl IIEIKHUTE HA HEH, YTOOBI OTKPHITH €€.



17

3 Jlo0aBiieHMe HA IMArpaMMy J1efiCTBYIOLIEro JINIa U 00bEeKTOB.

3.1 Ileperammre nerictByromee auio [Ipogaser (Salesperson) ¢ 6poy3epa Ha guarpaMmy.
3.2 Ha manenu nHCTpYMEHTOB HakMuTe KHONKY Object (OOBEKT).
3.3 lllenkHUTE MBINIBIO B BEPXHEH YacTH JUArpaMMBbl, YTOOBI MTOMECTUThH TyJla HOBBIM OOBEKT.
HazoBure 06nekT "Order Options Form -- Beibop BapuanTa 3akaza'.
3.4 TloBTOpHUTE ATAIBI, YTOOBI TOMECTUTH HA TMArPAMMYy BCE OCTAJIbHBIE OOBEKTHI:
# "Order Detail Form" -- ®opma Jletanu 3aka3a
# "Order N1234" -- 3aka3 Ne1234.

4 Jlo0GaBJyieHre COOOILIEHUIA HA TMArpaMMmy.

4.1 Ha nanenu HHCTpYMEHTOB HakMUTe KHONIKY Object Message (CoobuieHne 00beKTa).
4.2 TlpoBenuTe MBINIBIO OT JIMHUM KM3HU akTepa [Ipomamerr k JMHUM XU3HU 00BekTa BrIOOp
BapHaHTa 3aKa3a.
4.3 Brinenus coobuienue, BBeaute ero ums "Create New Order" -- Co31aTh HOBBIH 3aKas.
4.4 TloBropuTe ATAMbl, 4TOOBI IOMECTUTH HA AUATPAMMY JOMOIHUTEIBHBIE COOOIICHMS:
# Open form -- OTkpbITE Hhopmy (MekTy BeiOopom BapuanTa 3akasa u Jleransimu 3akasa)
# Enter order number, customer, order items -- BBecTu HOMep 3aka3a, 3aKa3durKa U YUCIIO
3aKa3bIBaeMbIX npeameToB (Mexay [IponaBuom u Jleransmu 3akaza)
# Save the order -- Coxpanuts 3aka3 (Mexny [IponaBuom u [letansmu 3aka3a)
# Create new, blank order -- Co3naTth mycTtot 3aka3 (Mexay Jleramsamu 3akaza u 3aka3om
Nel234)
# Set the order number, customer, order items -- BBecTn HOMep 3aka3a, 3aKka3uyuKa M YHACIIO
3aKa3bIBaEMbIX NpeaMeETOB (Mexay [etanamu 3aka3a u 3akazom Nel234).
# Save the order -- CoxpanuTts 3aka3 (Mexay [leransimu 3aka3za u 3akazom Nel234)
3aBepiieH nepBblid dTanm paboTsl. ['oToBas nuarpamma IlocnemoBaTenbHOCTH MpEACTaBICHA Ha
pHUCYHKE 2.
Teneps HamO M03200TUTHCS 00 YIPABISIIOMIMX 00BEKTAX U B3aUMOJICHCTBUH ¢ 0a30ii maHHbIX. Kak
BUJIHO M3 JUarpammbl, 00beKT JleTanu 3akaza MIMeeT MHOKECTBO OTBETCTBEHHOCTEH, C KOTOPBIMU JIyUIlle
BCEro MOT OBbI CIIPaBUTHCS YIPABISAIOMNN 00beKT. Kpome TOro, HOBBIN 3aKa3 MOKEH COXpaHATh ce0s B
0a3e JaHHBIX caM. BeposTHO, 3Ty 00s3aHHOCTH JIydIlle ObIIO ObI IEPETIOKHUTH Ha IPYTrOil OOBEKT.
5 JloGaBneHne Ha AUAarpaMmy JOMOIHUTEIBHBIX 00BEKTOB.
5.1 Ha manenu nHCTpyMeHTOB HaxkmuTe KHOMNKY Object. IllenkHuTe MBIIBIO MEXITY 00BEKTaAMHU
Heranu 3aka3a u 3aka3 Nel234, 4yroObl MOMECTUTH TyJ1a HOBBI OOBEKT.
5.2 Beaute ums oobekta - Order Manager (Y ipaBisitomnii 3aKka3amu).
5.3 Ha nanenu MHCTpYMEHTOB HaxxmMuTe KHONKY Object. HOBBINf 0OBEKT pacmosiokuTe crpaBa OT
3akaza Nel1234. Beenute ero ums - Transaction Manager (Y paBisromui TpaH3aKIIUSIMH ).
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®opma Jdetanu

3adKasa

3aka3 Ne1234

NMpopasey
Popma BbIGOpa
BapuaHTa 3aKasa
T
1: Co3patb

HOBbIW 3aKa3

2: OTKpbITb hopmy

[
[ [
| |
[ [
[ [
1 |
[ [
| |
[ [
[ :
[ [

3: BBectn HOMep 3aka3a, 3aKa34yuKa U 3aka3biBaeMble npeamMeTbl

I
I
I
I
I
I
I
I
I
|
I

>

|
} 4: CoxpaHuUTb 3aKa3
|
I

|
1
I
I
I
I
|
I
I
I
|

I
I
I
I
|
I

>

5: Co3aaTk NycToM 3aka3 |

>
|

6: 3apaTb HOMep 3aka3a, 3aKa34yuKa U 3aka3biBaeMble npeamMeTbl

>
|

I
[
[
[
} 7: CoxpaHuTb 3aKa3
\
[
[

I
|
I
I
I
> I
|

Pucynok 2 — /Iluarpamma IlocnegoBaTenbHOCTH BBOJa HOBOT'O 3aKa3a MOCJIE 3aBEPIICHHS IEPBOTO

sTana paboThl.

6 HasHaueHne OTBETCTBEHHOCTEN 00OBEKTAM.

6.1 Begenure coobuienue 5 (Co3nath myctoit 3aka3). Haxvure xkomOunanuio kiaasum CTRL +

D, 9T00BI YIanuTh 3T0 COOOIICHHE.

6.2 TloBTOpUTE ATAMBI, YTOOBI YAATUTH JIBA MOCIEIHIX COOOIICHUS:

# Bectn HOMCp 3aKa3a, 3aKa34MKa U YMCJIO 3aKa3blBaCMbBIX IIPEAMETOB

# CoxpaHHUTb 3aKa3

6.3 Ha manenu wHCTpyMeHTOB HakmuTe KHOMKY Object Message. [lomecTtuTe Ha aumarpammy
HOBOE COOOIICHHE, PACIOJIOXKUB €ro moja coodmieHneM 4 mexnay Jleramsimu 3aka3a u Y paBISTIONIAM
3akazamu. HazoBure ero Save the order (CoxpaHuTh 3aka3).
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Mpopaseu

®Popma BbIGOpa ®opma fetanu MeHepxep 3akaz Ne1234 MeHepxep
BapuvaHTa 3akKasa 3aKasa 3aKa3oB —_— TpaH3aKuun

| I I

} 1: Co3paTtb } }

} HOBbI 3aKa3 | !

T |

|

\

|
| | 2: OTKpLITE dhopmy |
\ \ \
| ——
\ | \

3: BBecTn HoMep 3akasa, 3aka3uMKa v 3aKa3biBaeMble NpeaMeTbl

! ! >

f t > |

| |
|
|

4: CoxpaHuTb 3aKa3
I

T T T
| | |
| | |
| | |
| | |
| | |
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| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |

5: CoxpaHuTb 3aka3

I I
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I I
I I
I I
I I
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I I
»! I
gl |
|

$: Cos3patb NycTon 3aKka3
| |
]
I I
| |

7: 3apaTb HOMep 3aKa3a, 3aKa3uuKa U 3aka3blBaemble NpeameTbl
| I I

- |
|

T
|
|
|
|
|
|
|
|
|
|
|
|
|

I
8: Coxpé‘mwrb 3akas

|
|

9: CobpaTtb MHoOpmaLumio o 3aKase

| |
| |
| |
| |
| | »!
| gl
| |
|
|
| | |
|
|
|
|
|
|
|
|
|

10:CoxpaHuTb MH(OPMaLMIO O 3aKa3e B 6a3e AaHHbIX
I

| -
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» !
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|
|
|
|
|
|
|
|
|

Pucynok 3 — luarpamma IlociieqoBaTeIbHOCTH ¢ HOBBIMH 00bEKTAMM

6.4 TloBTopuTe 3Tanbl 4 - 6, 100aBUB COOOIICHHUS C IIECTOTO IO JEBSATOEC M Ha3BaB HX:

# Create new, blank order (Co3math HOBBII 3aka3) - MEXIy YTPaBISIONINM 3aKa3aMu U
3akazom Nel234.

# Set the order number, customer, order items (Bectu HOMep 3aKka3a, 3aKka34yvKa M YUCIO
3aKa3bIBAEMbIX MPEIMETOB) - MEXKAY Y IPABIISAIONIUM 3aKa3aMu 1 3aka3oM Nel234.

# Save the order (CoxpaHUTh 3aKa3) - MEXy YTIPaBISIONIUM 3aKa3aMU U Y IPaBISIONIUM
TPaH3aKIHSIMHU.

# Collect order information (Mudpopmanus o 3akaze) - MexIy YNPaBISIOLIM
TpaH3akUusAMU U 3aka3zoM Nel234.

6.5 Ha manenu uHCTpyMeHTOB HakMuTe kKHONIKY Message to Self (CooOmienue cebe).

6.6 lllenkHuTe Ha JTUHUM KU3HU OOBEKTa YTPaBJSAIONIMM TpaH3aKUMSIMHM HUXKE cooOmeHus 9,
nobaBuB Tyaa pednexcuBHoe coobmenue. HazoBute ero Save the order information to the database
(Coxpanutb UH(pOPMAIIHIO O 3aKa3e B 0a3e JaHHBIX).

Teneps auarpamma [locnenoBaTensHOCTH JOMKHA BHITISAACTh KaK HA PUCYHKE 3.

7 CooTHECEeHHE OOBEKTOB C KJIaCCaMHU.

7.1 lllenkHuTe mMpaBoil KHOMKON MBI Ha 00bekTe BriOop BapuaHnTa 3akaza. B oTkpbiBIIEMcs
MeHio BeiOepute myHKT Open Specification (OTkpeiTh cnenmdukanuio). B packpsiBaromieMcs CIUCKE
knaccoB BeiOepuTe MyHKT <New> (Co3nate). [losiBUTCS OKHO cnenu@uKanuu KiaccoB. B mone umeHu
Beenure uMs OrderOptions (Bwibop 3akasza). Illenkaure ma kHomke OK. Bbl BepHeTech K OKHY
cnenuuKaum o0bEKTa.
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7.2 B cniucke knaccoB BeiOepute Tenephb kimace OrderOptions. Ilenkaute Ha kHOMKE OK, 4TOOBI
BEpHYThCS K auarpamme. Temeps oObekT HaszbiBaeTcst Order Options Form : OrderOptions (Bribop
BapuaHnTa 3aka3a : OrderOptions).

7.3 JInsi COOTHECEHUSI OCTATBHBIX OOBEKTOB C KJIACCAMU TIOBTOPUTE ITAITBI:

# Kimacc OrderDetail cootHecuTe ¢ 00bekTOM [leTanu 3aka3a.
# Kmacc OrderMgr - ¢ 00beKkTOM YTIpaBisOmuil 3aKa3amMH.
# Knacc Order - ¢ o0bexToM 3aka3 Nel1234.
# Knacc TransactionMgr - ¢ 00beKTOM YTIpaBIAIONINI TPAH3AKIIUAMU.
[Tocne 3aBepiieHNs ATUX JACHUCTBHI Ballla JuarpaMMa J0JKHa BBITJISETh KaK Ha pUCYHKE 4.

8 CooTHeceHnue co00IEHNH C OnepalUAMU.

8.1 llenkHute npaBoii KHONKOM Ha coobmenuu 1, Co3naTh HOBBIN 3aKa3. B oTKpbIBIIEMCS MEHIO
BbIOEpUTE MYHKT <new operation> (co3aathk onepauuio). [losBurcs okHo crneuudukanuu onepanuu. B
noJjie UMeHHU BBeauTe umMs omnepauuu - Create (Co3nare). Haxkmure Ha kHonky OK, 4T0OBI 3aKpBITH OKHO
crieur(pUKauy onepanuy U BEpHYThCS HA AUarpammy.

Mpoaasey
MeHenxep
®opma BeIGopa ®opma fdetanu MeHeaxe TpaHsakumu:
p o )
BapuaHTa 3aKa3a: 3akasa: 3aKa3oB: % Menenxep
BuiGop3akasa Detann3akasa MeHemkep3aka3os S TpaHsakumm
| T T
} 1: Co3patb }
| HOBbIV 3aKa3 !
e

|
|

! | 2: OTKpBITL hopmy

| |

|

|

3: BBectn HOMep 3aKa3a, 3aka3iuka u 3aKkasbiBaemMmble
| |

peaAmMeTbl

4: CoxpaHuUTb 3aKa3

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

6: Co3aaTb NycTON 3aKag
I |

|
|
|
|
|
T
|
|
|
|
|
|
|
|
| | |
|

|

|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

I
I I
} 8: COXpa}HMTb 3akas

I
I
|
I

| | -

I ] gl

| | |

‘ 9: CobpaTtb MHcopmauumio o 3akase

|

I | I
| 7‘—!'

I I I

| | |

} 10:CoxpaHuTb MHdOpMaLmIo 0 3aka3e B 6a3e AaHHbIX
I I

=

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Pucynox 4 — Iluarpamma IlocinegoBaTenbHOCTH C HMEHAMM KJIACCOB.

8.2 Eme pa3 mienkHUTE MpaBOil KHOINKOW MBI Ha coobOmeHun 1. B oTkpwIBmIEMCs MeHIO
BblOepure HOByro oneparuio Create(). IloBropure coobuienus ¢ 1 mo 6, moka HE COOTHEceTe C
orepaiusIMu BCe OCTAJIbHbIE COOOLICHHUS:

# CooOmenue 2:OTKpITh cooTHecUTe ¢ onepanueit Open()
# CoobOmienne 3: BBecTn HOMep 3aKasa, 3aKa3yuKka M YUCIIO 3aKa3bIBAEMBIX MPEIMETOB - C
omeparmeit SubmitInfo().
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# CooOmenue 4:CoxpaHuTh 3aKa3 - ¢ oneparueit Save().

# CooOmenue 5:CoxpaHuTh 3aka3 - ¢ oneparueit SaveOrder().

# CooOmenune 6:Co3nath mycToit 3akas - ¢ oneparueii Create().

# CoobOmienne 7: BBectu HOMep 3aKasa, 3aKa3uyuKa U YMCIIO 3aKa3bIBAEMBIX MIPEIMETOB - C
onepanuei SetInfo().

# CooOmenue 8:CoxpaHuTh 3aka3 - ¢ oneparueit SaveOrder().

# Coobmenue 9:Mudopmarus o 3akase - ¢ oneparuein Getlnfo().

# Coobmenue 10:Coxpanuts MHGOpMAIMIO O 3aKa3e B 0a3e NaHHBIX - C omeparueit

P

Commit.
Bama auarpamma 1omKHa BBITVISIAETh KaK HA PUCYHKE S.
Mpopaseu
MeHexep
®opma BbIGOpa ®opma fletanu MeHemxep ) TpaH3akunn:
BapuaHTa 3akasa: 3akasa: 3aKa3oB: W Menenxep
BbiGop3akasa DOetann3akasa MeHemkep3akasoB e TpaH3akumn
| l l l l
l‘ 1: Create() l‘ i ‘ i l‘
|
P | | | |
i . zopen) | i i i
| S | | |
| | | | | |
! 3: Submitlnfo() | | | |
1 1 - | l l
| | | | | |
| | | | | |
| | | | | |
! 4: Save() ! ! ! !
\ [ o ! \ \ \
Lol | |
‘\‘ ‘\‘ } 5: SaveOrder() i \‘ }
| | | - | |
| | | ™ | |
i i i ! 6: Create() | |
| | | } —b} }
| | | | | |
} } } } 7: Setlnfo() } }
| | | | J |
1 1 1 | 1 1
} } } } 8: Saveprder() }
| | : | : -
| | | | | |
! ! } ! } 9: Getlnfo() }
1 1 1 l -
| | | | |
| | | | |
! | | ! | 10: Commit()
l l l l l
| | | | |
| | | | ‘
| |
| |

|
|
|
|
|
|
|
|
|
|
|

Pucynok 5 — Ilnarpamma ITocineqoBaTenbHOCTH € MOKa3aHHBIMU HA HEMl OoNeparusMH.

9 Coznanne KooneparnBHOM AMarpaMMabl.

Hns cozmanust KoonepaTuBHOW nuarpaMmbl JOCTAaTOYHO MPOCTO Ha)kaTh kiaBuiry FS5 wim, ecnu
BBI XOTH CaMU MPOJIeNIaTh BCE TpeOyeMble ONepaluu, BOCIIONB3yHTeCh TPUBOUMBIM JaJIee TTAHOM.

9.1 IllenknuTe mpaBOMl KHOMKOW MbIIKM Ha JlormdyeckoMm mpencraBieHun B Opaysepe. B
OTKpBIBIIEMCSI MeHIO BbiOepuTe mMyHKT New > Collaboration Diagram. Ha3oBure 3Ty nuarpammy BBong
3akaza. lllenkauTe HA HEW ABaXK/IBI, YTOOBI OTKPHITH €€.

10 {oGaByeHune neiicTBYIOIIEr0 JIMIA U 00bEKTOB HA JHArPaMMYy.

10.1 Ileperamure aeictBytomiee auto [Ipomaser (Salesperson) ¢ 6poy3epa Ha Auarpammy.
10.2 Ha maHenu MHCTpYMEHTOB HaxxmuTe KHONKY Object (O0beKT).
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10.3 [lleaKkHUTE MBITIBIO T/Ie-HUOYAh BHYTPU JUATPAMMBI, YTOOBI TOMECTUTD TyAa HOBBIA OOBEKT.
10.4 Hazoure o6bekt "Order Options Form" -- BeiGop Bapuanra 3akasa.
[ToBTopwute stamnsl 10.3 u 10.4, 9TOOBI TOMECTUTH HA JUATPAMMY BCE OCTAIBHBIC OOBEKTHI:

# "Order Detail Form" -- ®opma Jletanu 3aka3za

# "Order N1234" -- 3aka3 Ne1234.

11 loGaByieHne cOO0IIEHUIA HA TUATPaMMYy.

11.1 Ha manenu uaCTpyMEeHTOB HaxkmuTe KHONIKY Object Link (CBsi3b 00beKTa).
11.2 [IpoBenuTe MbIIbIO OT AeiicTBytomero auma [Ipogaser k 00bexTy Bribop BapuaHTa 3akasa.
11.3 [loBTopuTe 3tansl 11.1 u 11.2, coennHUB CBA3SIMU CIEAYIOLINE OOBEKTHI:
# JletictByromee nuuo [Ipoxasen u o0wekt Jleranu 3akasa.
# O0BexT Beibop BapuaHTa 3aKasza u 00beKT Jlerann 3akasa.
# O0bekT Jleranu 3akaza u 00bekT 3aka3z Nel1234.
11.4 Ha nanenu uHCTpyMEHTOB HaxxmuTe KHONKY Link Message (CooO1ieHue cBs3m).

11.5 [lenxuute Ha cBsi3u Mexay [IponaBuom u Beibopom BapuaHTa 3akasa.
11.6 Beinenus cooOmienune, BBeaute ero ums "Create New Order -- Co31aTh HOBBIN 3aKka3'.
11.7 IoBropure stamnsl ¢ 11.4 mo 11.6, moMecTuB Ha TUarpaMMy BC€ OCTaJIbHBIE COOOIIEHUS, KaK
MOKa3aHO HIKE:
# Open form -- OTkpeITE popMy (Mexkay BribopoMm BapuaHnTa 3aka3a u JleransiMu 3akaza)
# Enter order number, customer, order items -- BBectn HOMep 3aka3a, 3aKa3dyuKa U YUCIIO
3aKa3bIBaeMbIX MpeameToB (Mexay [Iponasiiom u Jletansmu 3akasa)
# Save the order -- Coxpanutb 3aka3 (Mexay [IponaBmom u [letansmu 3aka3a)
# Create new, blank order -- CoznaTth mycToit 3aka3 (Mexay [etansamu 3akaza u 3akazom
Nel1234)
# Set the order number, customer, order items -- BBecTu HoMep 3aka3a, 3aka3dunuKa v YUCIO
3aKa3bIBa€MBIX TIpeaAMETOB (MexXay Jleransimu 3akasza u 3akazom Nel234).
# Save the order -- Coxpanuts 3aka3 (Mexay Jleransamu 3aka3a u 3akazom Nel234)
Temnepp, Kak W paHblle, HAO MPOJODKATE PadOTy U TOMECTHTH HA TUarpaMMy JOMOJHHUTEIbHbIC
3JIEMEHTBI, a TAK)KE PACCMOTPETh OTBETCTBEHHOCTH OOBEKTOB.

12 Jlo6aByieHMe HA IMArpaMMy JIONMOJHUTEIbHBIX 00bEKTOB.

12.1 Ha maHenmu MHCTPYMEHTOB Ha)xxmMuTe KHOTIKY Object.

12.2 [llenkHUTE MBILIBIO TIe-HUOYAb HA AUarpaMme, YTOObI TOMECTUTH TY/1a HOBBIH OOBEKT.
12.3 Beaure ums oobekra - Order Manager (YnpaBisitomuii 3aKa3amu).

12.4 Ha naHenu MHCTPYMEHTOB Ha)xxMuTe KHOIIKY Object.

12.5 TlomecTuTe Ha TUAarpamMmy €I1ie OJUH OOBEKT.

12.6 Beaure ero ums - Transaction Manager (Y ipaBiisifoIiuii TpaH3aKIUsIMH ).

13 HaznauyeHnmne oTBeTCTBEHHOCTEH 00LEKTAaM.

13.1 Beigenute coobmenue 5 (Co3mare mycToi 3aka3). BeigensiiTe ciioBa, a HE CTPEIIKY.
13.2 Haxwmute komOuHauto kiaasui CTRL + D, 4to6sl yianuts 310 cooOIIeHue.
13.3 IoBTopuTe stansl 13.1 u 13.2, yT00B! YyaanuTs coobmeHus 6 u 7:
# BecTtu HOMeDp 3aKa3a, 3aKa3uMKa U YUCIIO 3aKa3bIBAEMbIX IIPEIMETOB
# CoxpaHUTh 3aKa3
13.4 Boigenute cBsizb MexAy oObekTaMu Jleranu 3akaza u 3aka3 Nel234.
13.5 Haxmute komOunanuto kinasuil CTRL + D, 4to6sl y1anuth 3Ty CBA3b.
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13.6 Ha manenu nacTpyMeHTOB HaxkmuTe KHONKY Object Link (CBsi3b 00BeKTa).

13.7 Hapucyiite cBsi3b Mexay Jeransamu 3aka3a 1 Y IpaBIISOIINM 3aKa3aMu.

13.8 Ha manenu uactpymMeHTOB HaxkmuTe KHONKY Object Link (CBsi3b 00BeKTa).

13.9 Hapucyiite cBsi3b MeXAy YTIPaBIsAOLUM 3aKka3aMu U 3akazoM Nel234.

13.10 Ha manenu nacTpyMeHTOB HaxkMuTe KHOTIKY Object Link (CBsizb 00beKTa).

13.11 Hapucyiite cBs3p Mexy 3aka3oM Nel234 u Yipasisromum TpaH3aKLui.

13.12 Ha manenu nHCTpyMeHTOB HakMuTe KHOMIKY Object Link (CBsizb 00bekTa).

13.13 Hapucyiite cBs3b MEXy YIIpaBIISIIOIINM 3aKa3aMu U Y IPaBIISIONIMM TPaH3aKLNMI.

13.14 Ha manenu nHCTpyMeHTOB HakMuTe KHOTIKY Link Message (CooO1ieHue CBsI3H).

13.15 HlenkHuTe Ha CBsI3U MEXIy oObekTamMu JleTanu 3aka3a U YTIPaBISIONUM 3aKa3aMU, YTOObI

BBECTH HOBOE COOOIIEHUE.

13.16 HazoBute 310 coobmienne Save the order (CoxpaHuTh 3aka3).

13.17 IToBTopuTe 3tams 13.14 — 13.16, 106aBUB COOOIIECHHMS C MIECTOTO IO JIEBITOE U HAa3BaB UX:
# Create new, blank order (Co3maTh HOBBIN 3aKa3) - MEXIy YIPaBISAIONIMM 3aKa3aMH H
3akazom Nel234.

# Set the order number, customer, order items (Bectu HOMep 3aKka3a, 3aKa34vKa M YUCIIO
3aKa3bIBACMBIX MIPEJMETOB) - MEXIAY Y IPaBJISIONIUM 3aKa3amMu U 3akazoM Nel234,
# Save the order (CoxpaHuTh 3aKa3) - MEXAY YIPaBJSIOMINM 3aKa3aMH U Y IPaBIISIOLNIIM
TpaH3aKLHUSIMU.
# Collect order information (Mudopmanus o 3akaze) - MexIy YNPaBISIOLIM
TpaH3akIusIMH U 3aka3zom Nel234,

13.18 Ha nmanenu nHCTpyMeHTOB HakMuTe KHONIKY Message to Self (CooOmienue cebe).

13.19 llenxkautre Ha 00BEKTE YMPaABISAIOMMA TpaH3aKIHUAMHU, T00aBUB K HeMy pedieKCHBHOE
cooOruieHue.

13.20 Ha manenu nHCcTpyMeHTOB HakMuTe KHOTIKY Link Message (CooO1ieHue CBs3H).

13.21 Hlenkaute HA pedueKCUBHON CBSI3M YTPABISIOMIETO TPAH3AKIMUAMHU, YTOOBI BBECTH TyJa
COOOIIIEHHE.

13.22 HazoBute HOBOe cooOmienue Save the order information to the database (CoxpanuTthb
nH(popMaIuIo 0 3aKasze B 0a3e TaHHBIX).

14 CooTHeceHHe OOBEKTOB C KjaccaMy (€ciu Opu pa3paboTKe ONMCAHHOW BBIIIE JHArpaMMBbI
[ocnienoBaTeTbHOCTH CaMU KJIACCHI BBI YK€ CO3/IalH).

14.1 Haiigute B 6pay3epe kinacc OrderOptions.

14.2 Tlepetaumure ero Ha 00beKT Br100Op BapuaHTa 3aKka3a Ha AUarpamme.

14.3 TloBtropute stambl 14.1 u 14.2, cooTHecs oCTalbHbIE OOBEKTHI M COOTBETCTBYIOUIUE MM
KIIACCHI:

# Kimacc OrderDetail cootHecuTe ¢ 00bekTOM [leTanu 3aka3a.
# Knacc OrderMgr - ¢ 00beKTOM YTIpaBiSOmuil 3aKa3zamMH.
# Knacc Order - ¢ o0bexToM 3aka3 Nel1234.
# Knacc TransactionMgr - ¢ 00beKTOM YTIPaBIAIONINI TPAH3aKIIUAMU.
15 CoorHeceHre OOBEKTOB C KJaccaMH (€C/M Bbl HE CO3[aBajlM OMHCAHHYIO BBILIE JHArpaMMy
[locnenoBarenbHOCTH).
15.1 lenxHuTe MpaBOii KHOMKOW MBIIIHM Ha 00beKTe BrIOOp BapuaHTa 3aKkasa.
15.2 B otkpsiBIIeMcs MeHIO BeIOepuTe MyHKT Open Specification (OTKpHITH CHICIU(PHUKALINIO).
15.3 B packpsiBaromiemcsi Criucke kiaccoB BeiOepute MyHKT <New> (Co3naarts). [losBuTCS OKHO
crienuQpUKaIuU KIacCoB.
15.4 B noste umenn BBeaute umsi OrderOptions (Be16op 3aka3za).
15.5 Hlenkuute Ha kHonike OK. Brl BepHETECh K OKHY cnenM(UKanum 00beKTa.
15.6 B crincke kitaccoB BeiOepute Teneps kiacc OrderOptions.
15.7 llenkaure Ha kHOmKe OK, 4TOOBI BepHYThCA K AMarpaMme. Temepb OOBEKT Ha3bIBaeTCA
Order Options Form : OrderOptions (Bei6op BapuanTa 3akasa : OrderOptions).
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15.8 JInst cOOTHECEHMS OCTAbHBIX 00OBEKTOB C KjlaccaMu MOBTOpUTE dTansl ¢ 15.1 mo 15.7:

# Knacc OrderDetail cootHecuTe ¢ o0bekToM [leTanu 3akasa.
# Knacc OrderMgr - ¢ 00bekTOM YTIpaBISIONIMMA 3aKa3aMHu.
# Kimacc Order - ¢ o0bexToM 3aka3z Nel1234.
# Knacc TransactionMgr - ¢ 00beKTOM YTIPaBIISFOIINI TPaH3aKIIHSIMU.
16 CooTHeceHue cOOOMIEHUH ¢ onepanusaMu (eciid Ipu pa3paboTKe OMUCAHHOW BBIIIE THATPAMMEBI
[loclienoBaTeIbHOCTH CaMU OLIEPAIMU BbI YXKE CO3/IalH).
16.1 llenkuuTe mpaBoit KHOMKOM Ha coobmeHuu 1, Co3aaTh HOBBIH 3aKa3.
16.2 B oTtkpriBIIeMcs MeHIo BeiOepuTe myHKT Open Specification (OTKpBITh crienuPUKAIINIO).
16.3 B packpbiBaromiemcs Criucke uMeH ykaxxkute umst onepanuu - Create (Co3aars). Haxxmure Ha
kHonky OK.
16.4 TToBTOpUTE ATAMBI C AJISi COOTHECEHUS C ONEPAIMSIMHA OCTAIBHBIX COOOIICHUH:
# CooOmenue 2:0TKpBITh COOTHECUTE ¢ onepanueit Open()
# CooOmenne 3: Beectu HOMep 3aKa3a, 3aKa3uMKa U YHCIIO 3aKa3bIBAEMBIX MPEIMETOB - C
onepanueit SubmitInfo().
# CooOmenue 4:CoxpaHUTh 3aKa3 - ¢ oneparueit Save().
# CooOmenue 5:CoxpaHuTh 3aka3 - ¢ onepanueiit SaveOrder().
# CooOmenue 6:Co3math mycToi 3akas - ¢ onepanueii Create().
# CoobOmienne 7: BBecTn HOMep 3aKasa, 3aKa3yuKa M YUCIIO 3aKa3bIBAEMBIX MPEIMETOB - C
omeparueit Setlnfo().
# CooOmenune 8:CoxpaHuTh 3aka3 - ¢ onepanueit SaveOrder().
# Coobmenue 9:Madopmanms o 3akaze - ¢ onepanueii Getlnfo().
# CoobOmenue 10:Coxpanuth wWHGOpMAIMIO O 3aKa3e B 0a3e JaHHBIX - C OINEpalueH
Commit().
17 CooTHeceHue cooOLIeHN ¢ omepanusMu (€cid Bbl HE CO3/1aBajid ONMCAHHYIO BbIIIE
nuarpammy I[locrie1oBaTenbHOCTH).
17.1 Ulenxkuute mpaBoit KHONKOW Ha cooOmieHuu 1, Co3aaTh HOBBIN 3aKa3.
17.2 B oTKpBIBIIEMCSI MEHIO BBIOEpUTE IMyHKT <new operation™> (co3farb omepauuio). [losButcs
OKHO crieruuKaluy oreparum.
17.3 B mone nmenu BBequTe umMs onepanuu - Create (Co3aars).
17.4 Haxwmute Ha kHONKY OK, 9TOOBI 3aKphITh OKHO CHeNU(HUKAIINA ONEpaIlii U BEPHYTHCS Ha
Iuarpammy.
17.5 Eme pa3 mienkHuTe MpaBoil KHOMKOW MBIIIHA Ha cooOmeHuu 1.
17.6 B otkpsiBIIeMcs MeHIO BeIOepHuTe MyHKT Open Specification (OTKpHITH CHICIU(PHUKALINIO).
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PI/IcyHOK 6 - KOOHepaTI/IBHaﬂ auarpaMma ¢ moKkasaHHbBIMH Ha Hell onmepanusMm

17.7 B packpsiBatomiemcs crnucke Name (MMs) YKakUTe€ MMs HOBOM omepauuu. Haxmure Ha
kHonky OK.
[ToBTOpPUTE ATAIBI C TIEPBOTO O CEABMOM, YTOOBI CO3AaTh HOBBIE ONEPAINN U COOTHECTH C HUMU
OCTaJIbHBIE COOOIICHUS:
# Coobmienue 2:OTKpBITh cOOoTHECUTE ¢ ornepanueii Open()
# CooOmenne 3: BBect HOMep 3aKa3a, 3aKa3unKa U YKHCIIO 3aKa3bIBAEMBIX TIPEIMETOB - C
omeparnueit SubmitInfo().
# Coobmenue 4:CoxpaHUTh 3aKa3 - ¢ oneparueit Save().
# CooOmenue 5:CoxpaHuTh 3aka3 - ¢ oneparueit SaveOrder().
# Coobmenue 6:Co3math mycToit 3akas3 - ¢ onepanueii Create().
# CoobOmienne 7: BBectn HOMep 3aKasa, 3aKa3yuKa M YUCIIO 3aKa3bIBAEMBIX MPEIMETOB - C
omeparmeit Setlnfo().
# CooOmenue 8:CoxpaHuTh 3aka3 - ¢ oneparueit SaveOrder().
# Coobmenue 9:Mndopmanus o 3akaze - ¢ onepanueii Getlnfo().
# CoobOmenne 10:CoxpanuTh WHPOpPMAIMIO O 3aKa3e B 0a3e JMaHHBIX - C Omeparueit
Commit.
Bama guarpamMma qoihKHA BRITIISICTh KaK HA PUCYHKE 0.

JladopaTopnasi padora Ne 8 «Co3nanue 1uarpaMmm KjaaccoBy

Hean padoTbi:

CrpynnupoBaTh B MaKeThl KJIACCHI, CO3/IaHHBIE BO BpEMs BBINOJHEHHUS MPEIbIAYIIErO 3adaHUS.
Co3natb HecKOJIbKO nuarpamm KiaccoB, Ha KOTOPBIX HEOOXOIUMO MOKa3aTh KJIACCHI U MAaKEThl CUCTEMBI.

3ameuanue (Co3nanme aumarpammsbl KiaccoB). OO0benunute kiaccel B makeThl. Co3pmaiite
nuarpammy KiaccoB mist oToOpakeHUsl TakeToB, AuarpaMMbl KiaccoB N1t IpecTaBlIeHHs KJIACCOB B
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KaXJIOM TakeTe W nuarpamMmy KiaccoB i mpencTaBiieHHs BCeX KJIAacCOB BapHaHTa HCIIOJIb30BAHUS
"BBectu HOBBII 3aka3".

JTanbl BHINOJHEHHUS JTA00PaTOPHOM padoThI

1 Hacrpoiika.

1.1 B menro monenu Beioepute myHKT Tools > Options (MucTpyMenTs > [lapameTpsi).

1.2 Ilepeiinure Ha BKJIAAKy OUarpaMM. YOeIuTech, YTO TMOMEUEH KOHTPOJIBHBINA MEpeKIoYaTesb
Show Stereotypes (Iloka3zatb crepeotunsl). YOeauTech, 4YTO TOMEUYECHBI KOHTPOJILHBIC MEPEKIIIOYATENN
Show All Attributes (IToka3ats Bce arpuOyTthl) 1 Show All Operations (IToka3ats Bce oneparu).

1.3 VYb6enutech, 4To HE TOMEYEHBI Mepekitouarenu Suppress Attributes (IlomaButh BBIBOA
atpubyToB) 1 Suppress Operations (ITogaBuThs BEIBOA onepanuii).

2 Co3/1aHNE NAKETOB.

2.1 llenkHuTe MpaBoii KHOMKOK MBIITH HA JIorHdeckoM mpeicTaBiIeHIH Opoy3epa.

2.2 B otkpeiBiiemMcsi MeHIO BeiOepuTe myHKT New > Package (Co3nmate > maker).

2.3 HazoBute HOBBII nakeT Entities (CymHocTn).

2.4 TloBTOpuTe 3Tambl ¢ MEPBOrOo MO TPeTHid, co3aaB makeThl Boundaries (rpanuier) u Control

(ympasiieHue).
1

MpaHuubI

—

CyuwHoctun

[ ]

YnpaBneHue

Pucynok 7 - I'naBHast nuarpamma KitaccoB cuctembl 00paboTKH 3aKa30B

3 Co3znanue ['naBHOM Anarpammbl Knaccos.

3.1 ABaxnsl menkaute Ha ['maBHol nuarpamme Kiaccos npsimo noa Jlormueckum npeacTaBiIeHHEM
Opoy3epa, 4TOOBI OTKPHITH €€.

3.2 Ileperamure maket Entities u3 6poy3epa Ha AuarpaMmy.

3.3 IleperamuTe nakersl Boundaries u Control u3 6poy3epa Ha quarpamMmy.

I'maBHas nuarpamma KiaccoB qoiKHA BBITIIAIETh KaK HA PUCYHKE 7.

4 Coznanue nuarpammbl KitaccoB juis ciieHapust "BBecTy HOBBIM 3aka3" co BCEMH KJIacCaMH.

4.1 lenkHUTE MPaBOil KHOMKOW MBIIIK Ha JIormaeckom npeacraBieHuu Opoy3epa.

4.2 B otkpsiBaieMcs MeHIO BeiOepute myHKT New > Class Diagram (Cosnmate > [uarpammy
Kiaccos).

4.3 HazoBute HOBY10 quarpammy KnaccoB Add New Order (BBenenue HoBoro 3akasa).

4.4 Ulenxuute B Opay3epe Ha 3TOM quarpamMme JBaXK/bl, YTOObI OTKPHITH €€.

4.5 Ileperaumre u3 Opoyszepa Bce kimacchl (OrderOptions, OrderDetail, Order, OrderMgr u
TransactionMgr).

Junarpamma KnaccoB momKHa BRITJISAETh Kak HA PUCYHKE 8.
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Bri6op3akasa MeHenkep3aka3oB
Create() SaveOrder()
MeHepxepTpaH3akuum
Detanun3aka3sa
SaveOrder()
Open() Commit()
Submitinfo()
Save()
3akas
Create()
SetInfo()
GetlInfo()

Pucynok 8 - luarpamma Kiacco Add New Order

5 JloGaBieHME CTEPEOTUIIOB K KJIACCAM.

5.1 llenkauTe mpaBoil kHOMKOW MbImU Ha kiacce OrderOptions amarpamMmbl. B oTKpbIBIIEMCS
MeHio BbIOepuTe myHKT Open Specification (OTkpeITh crienudukanuo). B mone crepeotuna BBeauTe
cinoBo Boundary. Haxxmute Ha kHOTIKY OK.

5.2 llenxuute mpaBoii kHOMKOM MbImK Ha kinacce OrderDetail nuarpammel. B oTKpbIBIIEMCSt MEHIO
BeIOepuTe MyHKT Open Specification (OTkpbITh cneruukaiuio). B packpsiBaronieMcs CIUCKe B IOJIE
CTEpEOTHIIOB Temephb OyaeT crepeotunt Boundary. Ykaxute ero. Haxmure Ha kHonky OK.

[ToBTOopuTe STamsbl, cBsizaB kiaacckl OrderMgr u TransactionMgr co crepeorurniom Control, a kimacc
Order - co crepeoruriom Entity.

Tenepp nuarpamma KitaccoB A0JI’KHA BBITJIAIETh KaK HA PUCYHKE 9.

6 OO0beIMHEHUE KITACCOB B MAKETHI.

6.1 Ileperamure B Opay3epe kinacc OrderOptions Ha maket Boundaries.

6.2 Ileperamure knacc OrderDetail na maket Boundaries.

6.3 Ileperamure kimaccel OrderMgr u TransactionMgr Ha maket Control.

6.4 Ileperamure knacc Order Ha makeT Entities.

7 o6aBnenue nuarpamm KinaccoB K KaKJIOMY MaKeTy.

7.1 IlenkHuTe npaBoil KHOMKOM Ha makere Boundaries Opoysepa. B oTkpeiBmIieMCS MEHIO
BbIOepuTe MyHKT New > Class Diagram (Coznate > [{uarpammy Kiaccos).

7.2 BBenure umsi HOBOW auarpamMmbl - Main (I'maBHas). JIBakIbl HIETKHUTE MBIIIBIO HA 3TON
auarpaMme, 4ToObl OTKPBITH ee. [leperamure Ha Hee 3 Opoysepa kimacckl OrderOptions u OrderDetail.
3aKpoiTe IuarpaMMmy.

7.3 lllenkauTe mpaBoi KHOMKON Ha makere Entities Opoy3epa. B oTkpbpIBIIEMcss MEHIO BBHIOEpUTE
nyHKT New > Class Diagram (Coznats > {uarpammy Kiaccos).

7.4 BBemute mmsi HOBOW auarpamMmbl - Main (I'maBHast). [[BakKapl MIETKHUTE MBIIMIBIO HA ATOM
auarpamme, 4ToObl OTKPBITE ee. [leperamuTe Ha Hee u3 Opoysepa kinace Order. 3akpoiite quarpammy.

7.5 lllenkuaute npaBoi kHOMKON Ha maketre Control 6poy3epa. B oTKpbIBIIEMCST MEHIO BBHIOEPHTE
nyHKT New > Class Diagram (Coznats > {uarpammy Kiaccos).

7.6 BBemute mmsi HOBOWM auarpamMmbl - Main (I'maBHast). [[BaKapl MIETKHWUTE MBIIMIBIO HA ATOM
auarpaMmme, 9ToObl OTKpHITH ee. [lepertamre Ha Hee u3 Opoysepa kinaccel OrderMgr u TransactionMgr.
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3akpoiTe TuarpaMmmy.

<<lpaHunuya>> <<YnpasneHue>>
Bbi6op3aka3a MeHenxep3aka3oB
Create() SaveOrder()
<<YnpaBneHue>>
<<lpaHuua>> MeHemxepTpaH3akuuim
DeTtanu3akasa
SaveOrder()
Open() Commit()
Submitinfo()
Save()
<<CywHoCTb>>
3akas
Create()
Setinfo()
Getlnfo()

PucyHok 9 - CTepeoTuribl KJ1IacCOB /IJI1 BapUaHTa UCTIOJIb30BAHUS
Bsectu HOBBIM 3aKa3

JlaGoparopHas padora Ne 9 «Co3nanue nuarpamMm KJaccoB (y4eT HOBBIX TPeOOBaHMA))

Hesab padoThi:

B JlaGopatoproif Ne 2 ObIJI0 CO3/1aHO HECKOJIBKO ONEpanuil JUIs KJIAaccoB 3aaauu. B mpensiayiiem
YOPOKHCHUM HAHECEHBI KJIACChl Ha JuarpamMmy. B 3Toil 7mabopaTOpHOH K OMHCAHUSM OTEpaIdi
HE00X0AUMO J00aBHUTH JETANM, BKIIOUYAs MMapaMeTpbl M THIBI BO3BpallaeMbIX 3HaueHud. Kpome Toro, y
KJIACCOB HEOOXOIUMO OTPEICITUTh aTPUOYTHI.

3ameuanus. 1. [Tocne Toro, kak pazpaborana nuarpamma KiaccoB s BapuaHTa HCHOJIB30BAHUS
"BBecTn HOBBIA 3aka3", 3amoJIHAEM €€ MOAPOOHOCTSAMHU. B KadecTBe s3bIKa MPOrpaMMHUPOBAHMS OBLI
BbIOpaHn C++, 4TO MO3BOJSAET J00AaBUTH K KiaccaM MapaMeTphbl OIEpanuil, THUIBI JaHHBIX U THIIBI
BO3BpAIlla€MbIX 3HAYEHUI.

st onipenenenus aTpuOyToB HEOOXOMMO 00paTUThCA K TOTOKY cOOBITHI. B pe3ymnbTare, K Kinaccy
Order muarpammbr KiaccoB Obitm mo6asiensl arpuOyTtel Order Number (Homep 3akaza) u Customer
Name (Mms ximenta). Tak kak B OJHOM 3aKa3e MOXHO YKa3aThb OOJIBIIOE KOJUYECTBO TOBAPOB, U Y
KaX/10r0 M3 HUX UMEIOTCS CBOM COOCTBEHHBIEC JAHHBIE U IOBEJIEHHE, BOZMOKHO MOJEIMPOBATh UX KaK
CaMOCTOSITENIbHBIE KJIAacChl, @ HEe Kak aTpuOyThl Kiacca Order.

YroObl IPUBECTH MOJEIL B COOTBETCTBHE C HOBBIMM HJESIMHM, HEOOXOIUMO OOHOBUTH AHArpaMMy
[TocnenoBarenpHOCTEN, KaK IMOKa3aHO HAa pucyHke 10.

2. Ilo 3amaHuI0 HaJO OTCJIEKMBATH JaTy 3aka3a M JaTy €ro BbloJHEHUs. Kpome Toro, Tak kak
MOSIBUJINCh HOBBIE ITOCTABUIMKH, CJIETKa HM3MEHWJIACh MpoleAypa HHBeHTapuzauuu. [lepBoHadaibHO
JOKYMEHTUPOBAJIUCh HOBbIE TPeOOBaHMSI OTHOCHUTENBHO JaT, a TAaKK€ PAcCMaTpPUBAJINCh W3MEHEHHUS B
nporenype HWHBEHTapu3auuu "Ha BbICOKOM ypoBHe". IlockonbKy Mbl paboTanu Haj BapuUaHTOM
ucnosb30BaHus "BBecTu HOBBIM 3aka3", Hac OOJbIIE BCEr0 HHTEPECOBAJIO, KAK 3TU MPOLETypHbIE
W3MEHEHMs MOBIUSAIOT Ha JaHHBIM BapuaHT HCHOJb30BaHUA. PaboTa ¢ BapHMaHTOM HCHOJIb30BAaHUS
"[IpoBecTu MHBEHTapu3aLK0" OyIeT peal30BaHa MO3Ke, TOrJJa Mbl CMOYKEM OIPENEIUTHCS C JeTAIIMU
COOTBETCTBYIOIIUX MpoLEAyp. XOTs OHU UPE3BBIYAMHO CHIIBHO MOBJIMSIOT Ha BapUaHT UCIIOJIb30BAaHUS



"[IpoBecT MHBEHTapU3alMIO", HO COBCEM HE OTPa3sITCA HAa BApUAHTE MCIOJIb30BaHUA "BBecTH HOBBIN
3akaz".

13: Commit()
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——— .
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1 | | —» | 1
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—_——
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| | | | | | al
i | | i i 11: Geltinfo() i
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} } } } 12: Getlnfo()
| | | <
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|
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|

Pucynok 10 - O6HoBneHHas auarpamma [locnenoBaTensHoOCTEH

HoBrsle TpeOoBaHus, CBSI3aHHBIE C JaTaMu, NPUBOIAT K HEOOXOJMMOCTH BBECTH Mapy HOBBIX
atpubytoB B Kkiacc Order. Ilocime 3Toro Monenab CTaHET OMNSAThH COOTBETCTBOBATh MOCIEAHUM
NpeabsBICHHBIM K cucteMe TpeOoBaHusM. [losTomy moOaBuM aTpuOyTHl M OIEpalmud K Kilaccam
nuarpammbl KitaccoB "BBectrn HOBBIHM 3aka3". [[ns aTpuOyTOB M omeparuii UCIoJIb3yeM CreupuIecKue
JUISL SI3bIKa OCOOCHHOCTHU. Y CTAHOBUM ITapaMeTphl TaK, YTOOBI MOKa3bIBATh BCE aTPUOYTHI, BCE OMEpaIy U
UX CUTHATyphl. BumuMocTs mokaxkem ¢ momoibio Hotanuu UML.

JTansbl BbINOJTHEHHUsI J1a00paTOPHOI padoThl

1 Hacrpoiika.

1.1 B mento mozenu Beioepure nyHKT Tools > Options.

1.2 Tlepeitnute Ha BKIaaKy Diagram.

e VYbenurech, uTo nepekimodarens Show Visibility momeueH.
Yo6eauteck, uTo nepekodaTenb Show Stereotypes momedeH.
Yo6eauteck, uro nepexirodaTenb Show Operation Signatures moMedeH.
Yo6enurech, uto nepekiatodaresnn Show All Attributes u Show All Operations momedeHsl.
Y6enurech, uto nepekiatodarenu Suppress Attributes u Suppress Operations He TOMEUEHBI.

1.3 Ilepeiinure Ha Brianaky Notation. YOeaurech, yTo mepekirodartens Visibility as Icons He
MTOMEYEH.

2 JloGaBneHre HOBOTO Kjacca.

2.1 Haiinure B 6pay3epe auarpammy KiaccoB BapuaHTa uconb3oBaHus "BBecTu HOBBIN 3aka3'.

2.2 lllenkHUTE HA HEH TBAXKBI, YTOOBI €€ OTKPHITH.

2.3 Haxwure kHotiky Class maHeian HHCTPYMEHTOB.

2.4 lllenxHUTE MBIIIBIO BHYTPHU JAUATPAMMBI, YTOOBI IIOMECTUTH TaM HOBBIH KJlacc.

2.5 Hazosurte ero Orderltem (ITo3umnusa3akasa).
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2.6 HaznaubTe 3TOMY Kiaccy crepeorun Entity.

2.7 B Opaysepe nepetamure kiacc B naket Entities.

3 JloGaBnenue aTpuOyTOB.

3.1 lUlenkaute npaBoii kHOMKOW MbIK Ha kinacce Order (3aka3). B oTkpeiBIIEMCst MEHIO BEIOEpUTE
nyHkT New Attribute (Co3mate atpuOyt). BBeaure HOBBIM aTpuOyT OrderNumber : Integer
(Homep3akaza). Haxxmute knaBunry Enter.

3.2 Beeaure cnenyromuii atpudyTt CustomerName : String (HaumenoBanune3aka3zuuka).

3.3 TloBTopuTte 3tamsl, nodaBuB atpudyTel OrderDate : Date ([lata3aka3a) u OrderFillDate : Date
(Tara3anmonHeHus3akasa).

3.4 IllenkHuTe mpaBoil KHOMKOIM MbImH Ha Kinacce Orderltem. B oTkpbiBIIeMCs MeHIO BbIOepUTe
nyHkt New Attribute (Cosnmate atpubyrt). BBemure HOBBIM arpubytr ItemID : Integer
(Mnentudukaropllpenmera). Haxxmure xinaBumry Enter.

3.5 Beeaure cnemyromuii atpulyT ItemDescription : String (Onmucanuellpenmera).

4 Jlo6aBnenue onepanmii k kiaccy Orderltem.

4.1 lenxkaute mpaBoil KHOMKOW MBI Ha kiacce Orderltem. B oTkpwIBIIEMCs MEHIO BBIOEPUTE
nyHkT New Operation (Co3nats onepanuio). Beeaure HoByto omepammio Create. Haxkmute kiaBuiry
Enter.

4.2 Beenute cnenytomyto oneparuio Setinfo. Haxxmure kinaBurry Enter.

4.3 Beaute cnenytomryto onepanuio Getlnfo.

5 TMoapoOHoe onucaHue onepanrii ¢ MOMOIIBIO TuarpaMmmel Kiiaccos.

5.1 lllenkauTe MBIIIBIO Ha Kiaacce Order, BRIIETNUB €r0 TAKUM CIIOCOOOM.

5.2 lllenkHMUTE HA HTOM KJIACCE €I OJIUH pa3, YTOOBI HEPEMECTUTH KYPCOP BHYTPb.

5.3 Otpenaktupyiite onepanuro Create(), uToObl OHA BBITIIsIAENA cieayomuM oopasom: Create() :
Boolean.

5.4 Orpenaktupyiite omnepamuio SetInfo(), uToObI OHa BRITVIAAENA CIASAYIOIIMM 00pa3oM:
SetInfo(OrderNum : Integer, Customer : String, OrderDate : Date, FillDate : Date) : Boolean.

5.5 Orpenaktupyiite onepanuio Getlnfo(), aToOb1 oHa BeITIIsAAENA caeayrommmM obpazoM: Getlnfo()
: String

6 [loapoOHoe onycaHue onepanui ¢ oMol Opay3epa.

6.1 Haiigute B Opaysepe kinacc Orderltem. YToObl pacKpbITh ATOT Kjacc, MIEIKHUTE Ha 3Hauke "+
psanom ¢ HUM. B Opaysepe mosBATcst ero aTpuOyThl U OTIEPALIHH.

6.2 Baxnasl menkaure Ha omepauuu Getllnfo(), 4T0ObI OTKPHITH OKHO ee crernuduxanuu. B
packpeiBaromeMcs crucke Return class (Bo3BpamaeMblii kiacce) ykaxkure String. [llenkauTe Ha KHOTKE
OK, 3aKpbIB OKHO crieHU(pHUKAIMN OTIEPALINH.

6.3 JIBaxxnpl menkHuTe B Opay3epe Ha onepanuu Setlnfo xkmacca Orderltem, 4ToObI OTKPBITH OKHO
ee cnienudukanyu. B packpsiBaromeMcs criucke Return class ykaxute Boolean.

6.4 Ilepeiaute Ha Brimanky Detail (ITogpo6HO). IllenkHUTE MpaBOif KHOMKON MBIIIH Ha OEJIOM TOJIE
B 00JIaCTH apryMEHTOB, YTOObI T0OABUTH TY/1a HOBBIN MapameTp.

6.5 B oTkpsIBIIEMcsI MEHIO BbIOepUTE MYHKT Insert. Rose 100aBUT Tyaa apryMeHT 1oj Ha3BaHUEM
argname. ll[enkHUTE OAMH pa3 Ha ATOM CIIOBE, YTOOBI BBICIUTH €r0, U U3MEHUTE UMs aprymenTa Ha ID.
[[lenkauTe Ha KOJMOHKE Type, OTKPHIB PACKPBIBAIOIIUNCS CMHCOK THUIOB. B Hem BeiOepuTe Tum Integer.
Hlenkuute Ha KomoHke Default, 4ToOb1 106aBUTH 3HAaYeHHE apryMeHTa MO yMOIYaHHIO. BBeaurte Tyna
gucio 0. Haxmure Ha kHONKY OK, 3aKphIB OKHO crienu(pUKaIuy Onepariu.

6.6 JIBaxxapl menkuutre Ha omnepamuu Create() kmacca Orderltem, 94TOOBI OTKPHITH OKHO €€
cnenudukanuu. B packpeiBatomemcs cnricke Return class ykaxkure Boolean. Haxxmute Ha kHOTIKYy OK,
3aKpBIB OKHO CIIEIU(UKALINN OTIePAITHH.

7 IlonpoOHoe onycaHue onepanuil ¢ MIOMOIIBIO JO0r0 U3 ONMCAHHBIX METOJIOB.

7.1 Hcnone3ys Opoysep wiu auarpamMmy KiaccoB, BBeAMTE CIEOYIOUIYIO CUTHATYpPY OIEpanuit
kiacca OrderDetail:

Open() : Boolean
SubmitInfo() : Boolean
Save() : Boolean
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7.2 Wcnonws3ys Opoysep wiu auarpammy KitaccoB, BBeIHUTE CIEIYIONIYyI0 CHUTHATYPY OTEpAIHid
knacca OrderOptions:
Create() : Boolean
7.3 Ucnone3ys Opoysep win nuarpamMmy KiaccoB, BBeAMTE CIEOYIOUIYIO CUTHATYpPY OIEpanuit
kiacca OrderMgr:
SaveOrder(OrderID : Integer) : Boolean
7.4 Vcnons3ys Opoysep wiu auarpammy KiraccoB, BBeIHUTE CIENYIONIYyI0 CHUTHATYPY OTEpAIHid
knacca TransactionMgr:
SaveOrder(OrderID : Integer) : Boolean
Commit() : Integer.

JlabopaTopHas padora Nel0 «Co3nanue nuarpamMm KjaaccoB (100aBiieHHe CBsi3eil MeKILy
KJIaccamMu)»

Lesab padoThi:

OnpenenuTth CBSI3U MEXKIY KJIacCaMH, yUYaCTBYIOIIMMH B BapHAHTE MCIIOIH30BaHUs "BBecTH HOBBIN
3aKaz".

3ameuanue. [locne noOaBneHusl K Kiaccam aTpuOyTOB M OMNEpaldii MBI YK€ MOYTH TOTOBHI K
rerepanuu kojaa. CHavasna, 0JJHaKo, HeOOXOIUMO U3YUUTh CBSI3U MEXY KIaCCaMHU.

UtoObl HAalTH CBSA3M, HYKHO U3Y4YHTh Auarpammsl [locinenoBarensHocTu. Bee B3anMoaencTByomnme
TaM KJIaCChl HYXKJAIOTCS B OIpENeJIeHUH COOTBETCTBYIOLIMX cBsized Ha auarpammax Kiaccos. Ilocne
oOHapyXeHHs CBs3el HE00X0UMO JOOABUThH UX B MOJICTIb.

JTanbl BHINOJHEHHUS JTA00PaTOPHOM padoThI

1 Hacrpoiika.

1.1 Haiinute B Opay3epe nuarpammy Kiacco "BBoa HoBoro 3akaza" J[BakIbl IIETKHUTE HA HEH,
9TOOBI OTKPBITH ee. lIpoBepbTe, HMeeTcs M Ha TAaHETd WHCTPYMEHTOB JHAarpamMMmbl KHOIIKA
Unidirectional Association. Eciu ee Her, mpomoipkaidTe HacTpoilky. Eciam ecTh, mpuctymaite K
BBITIOJTHEHUIO CAMOT0 YTIPaKHEHHSI.

1.2 IllenxkauTe MpaBOl KHOMKOM MBIIIM HA MAHEIM UMHCTPYMEHTOB HUArpaMMbl U B OTKPBIBILIEMCS
MeHI0 BbIOepuTe myHKT Customize. [loGaBbTe Ha maHenb KHOMKY, HasbiBatomrytocs Create A
Unidirectional Association.

2 Jlo6aBiieHHE aCCOIMAIINN.

2.1 Haxxmure kHOTNIKY manenu nactpymeHToB Unidirectional Association.

2.2 Hapucyiite accommanuio oT kiacca Brioop3akaza (OrderOptions) k kimaccy [eranu3akasa
(OrderDetail).

2.3 [loBTopute 3tamnsl 2.1 u 2.2, co3/1aB €11e accolualuu:

# Ot xnacca OrderDetail k kmaccy Menemxkep3akazos (OrderMgr)

# Ot kmacca OrderMgr k knmaccy 3aka3 (Order)

# Ot xnacca OrderMgr k kinaccy Menemxkep Tpan3zakumii (TransactionMgr)
# Or xnacca TransactionMgr k knaccy Order

# Ot xnacca TransactionMgr k kiaccy [lo3umusn3akasa (Orderltem)

# Ot xnacca Order k knaccy Orderltem

2.4 IllenkHUTE MPaBOM KHOIMKON MBIIIM Ha OJHOHAINPABJICHHON aCCOLUMAIMKM MEXIY KilacCaMH
OrderOptions u OrderDetail, co ctopons! knacca OrderOptions. B oTKpbIBIIEMCSI MEHIO BBIOEPUTE ITyHKT
Multiplicity > Zero or One.

2.5 IllenxHuTe mpaBoM KHONKOM MBIIIM Ha APYroM KOHIIE OJHOHAIIpaBIEHHOM accouuanuu.B
OTKpBIBIIEMCS] MEHIO BhIOepHTe myHKT Multiplicity > Zero or One.

2.6 TloBTOpUTE 3TH 3TaIlbl, 100ABUB HAa AWArpamMMy 3HAUYCHHUS MHOXKECTBEHHOCTH JJISI OCTAIbHBIX
accoluanui, Kak Ioka3aHo Ha pucyHke 11.
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;<E?a1;ua>> <<YnpaBneHue>>
blbopsakasa MeHepkep3akas3oB
0.1 0.1
Create() SaveOrder()
0.1 1
0.1
0.1
<<YnpaBnexHue>>
<<lpaHuya>> 0.1 Menempkep T paH3akumii
Detann3akasa
0.1 SaveOrder()
Open() Commit()
Submitinfo() 0.
Save()

<<CylHOCTL>> 0.1
3akas

OrderNumber: Integer
CustomerName: String
OrderDate: Date
OrderFillDate: Date

Create(): Boolean
SetInfo(): Boolean
Getlnfo(): String

1

1.7

<<CyLWHOCTb>>
Mo3numa3akasa

Itemld: Integer
ItemDescription: String

Create()
SetInfo()
Getlnfo()

Pucynok 11 - Accounanuu cueHapus « BBectu HOBBIN 3aKazy.
JlaGopaTopHas padora Nell «Co3nanne nuarpaMmbl COCTOSTHHI»

Hean padoThI:

Cosznate nuarpammy Cocrostauit st kinacca Order.

3ameuanme. [Ipoextupys kinacc Order, HeoOXOAMMO OOpaTUTh BHUMAaHHE Ha €ro IOBEICHHE.
MHorue TpeOoBaHHS K KJIACCy 3HAYUTEIHHO M3MEHSUIMCH NMPH M3MEHEHHWH COCTOSIHHS €T0 JK3eMIUIIpA.
Hanpumep, 3aka3bl, BBIIIOJHEHHE KOTOPBIX OBLIO MPHOCTAHOBIIEHO, BEJM Ce0sl HE TaK, KaK BHIMOJIHEHHbIE
3aKasbl, a T€, B CBOIO OYEpEe.lb, HE TaK, KAK OTMEHEHHBIE 3aKa3bl.

YroObl yOeauThCs, YTO MPOEKT YJOBIETBOPSET BCEM 3TUM TPeOOBaHMSAM, CO3JaJAUM AHArpaMMmy
Cocrostanii st knacca Order. C TOMOIIBIO 9TOW TUArpaMMbl OKOHYATEIbHO CTAHOBUTHCS TOHSATHO, KaK
Ha/I0 MUCaTh KOJ JUIsl 3TOro Kiacca.

Co3nanue nuarpammbl CocTosTHUH

Pazpaboraiite tuarpammy CoctosHuit 11t kiacca Order, moka3aHHYI0 Ha pucyHke 12.

JTanbl BbINOJHEHUs J1a00paTOpHOi padoThl

1 Co3naHue aAuarpaMMel.

1.1 Haiinmure B 6pay3epe kiacc Order.
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1.2 IllenkHuTe Ha KJjacce MPaBOil KHOMKOW MBIIIA U B OTKPBIBIIEMCA MEHIO YKaXUTE MyHKT Open
State Diagram.

2 JloGaBneHre HaYaJIbHOTO M KOHEYHOT'O COCTOSIHUM.

2.1 Ha nmanenu MHCTpYMEHTOB Ha)KMUTE KHONKY Start State (HauanpHoe cocTosiHue).

2.2 IlomecTuTE 3TO COCTOSTHUE HA IHArpaMmy.

2.3 Ha nanenu nactpyMeHToB Haxkmute kHONKy End State (Koneunoe cocrosiaue).

2.4 TlomecTuTE 3TO COCTOSTHUE HA IHArpaMmy.

3 Jlo6aBneHue CYyNepCOoCTOSHUS.

3.1 Ha nmanenu nHCTpyMEHTOB HaxkMuTe KHOMIKY State (CocTosiHue).

3.2 TlomecTHTE 3TO COCTOSIHUE HA JUarpammy.

4 D)

No6aBuThb K 3aKa3y HOBYIO NO3MLMIO [OCTalOTCH He3anoNHeHHbIe No3uLuK]

MHuumanunsauyus
BbInonHUTL 3aKka3
entry: CoxpaHuTb AaTy 3akasa / BbinonHeHune 3aKkasa
do: CobpaTb KNMEHTCKy uHdopmauuio \\ OTNOXEHO
do: [lo6aBUTb K 3aKka3y HOBble NO3ULUK

[o6aBuTb k 3aKa3y HOBYIO MO3MLNIO

OTMeHUTL 3aKas [He ocTtanocb He3anonHeHHbIX No3uLmMn]
OTmeHeH BbinonHeH
exit: CoxpaHuTb AaTy OTMeHbI do: Beinucatb cueTt

PPucynok 12 - lnarpamma Cocrostauii aiist kinacca Order

4 Jlo6aBiieHUE OCTABIINXCS COCTOSHUM.

4.1 Ha ma"enu MHCTpYMEHTOB HaxxmuTe KHOMKY State (CocrosiHue). [loMmecTure 3T0 COCTOsSIHME Ha
nuarpammy. HazoBure coctosinne Cancelled (Otmenen).

4.2 Ha ma"enu MHCTPYMEHTOB HaxxmuTe KHOMKY State (CocrosiHue). [loMmecTure 3T0 COCTOsSIHME Ha
nuarpammy. Hazosure coctosinue Filled (Boimonnen).

4.3 Ha ma"enu MHCTpYMEHTOB HaxxmuTe KHOMKY State (CocrosiHue). [loMmecTure 3T0 COCTOsSIHME Ha
IrarpaMMmy BHYTph cynepcoctosuusi. HazoBute cocrosiaue Initialization (Mannmanuszanus).

4.4 Ha ma"enu MHCTPYMEHTOB HaxxmuTe KHOMKY State (CocrosiHue). [loMmecTure 3T0 COCTOsSIHUE Ha
auarpaMMy  BHYTpb  cymnepcoctosHusi. HaszoBute cocrosiuue Pending (Beimonnenue —3akasza
MIPUOCTAHOBIICHO).

5 IoapoOHoe onucaHne COCTOSIHUM.

5.1 JIBaxk bl menkHuTE Ha coctosinuu Initialization (Muaunmanuzammsi).
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5.2 llenxkHuTE MPaBO KHOMKOM MBIIITK Ha okHE Actions (JleiicTBus).

5.3 B oTkpsiBIIEMcst MeHIO BbIOepuTe myHKT Insert (BcTaBuTh).

5.4 JIBaxxIpl LIECJIKHUTE MBIIIBIO HA HOBOM JACHCTBUH.

5.5 Hazosure ero Store Order Date (CoxpaHuTh faty 3aKasa).

5.6 Yoenurech, uto B okHe When (Korna) ykazan mynakt On Entry (Ha Bxoze).

5.7 IloBropuTe 3tansl 5.3 — 5.7, 106aBUB clenyrOIUE ICHCTBHS:

# Collect Customer Info (CoOpats kmumeHTCcKyr0 mH(poOpmaimio), B okHe When ykazathb
nyHKT Do
# Add Order Items ([lo6aBuTh Kk 3aka3zy HOBBIC rpadbl), B okHe When ykazaTts Do

5.8 Haxxmute Ha kHonku OK zBa pasa, 4ToObI 3aKphITh CHIEIM(DUKALINIO.

5.9 JIaxxapl menkHuTe Ha coctosinun Cancelled (OTMmenen).

5.10 INoBropute stamel 5.2 — 5.7, noGaBuB neiictBue Store Cancellation Data (Coxpanuts naty
OTMeHBI), yka3aTh MyHKT On Exit (Ha Beixome). Haxxmure Ha kxHOomku OK nBa pasza, 4ToOBI 3aKpBITh
CreupUKAIHIO.

5.11 JIBaxxap! menkaute Ha coctosiHuu Filled (Beimoinuen).

5.12 Tlotopute 3tambl 5.2 — 5.7, no6asuB aeiictBue Bill Customer (Bwimucars cyer), yka3aTh
nyHKT Do. Haxxmute Ha kHOnku OK aBa pasza, 9ToOBI 3aKPBITH CIICM(PUKAIIHIO.

6 JloGaBieHne nMepexoioB.

6.1 Ha nmanenn nHCTpyMEHTOB HaxMuTe KHOTIKY Transition (Ilepexon).

6.2 IllenkHUTE MBINIBIO HA HAYAIILHOM COCTOSTHUU.

6.3 IlpoBenute muHUIO Mepexoia k cocrosiHUo Initialization (Mannmamuzamms).

6.4 TToBTOpUTE 3TAIIBI C IEPBOTO IO TPETHI, CO3/aB CICAYIONINE TIEPEXOIbI:

# Ot cocrosHus Initialization (Manmmanuzamus) k cocrosauto Pending (BeimonHenue
3aKa3a MPUOCTAHOBIICHO)

# Ot cocrosaus Pending (Beimonmnenue 3aka3a mpuocTaHoBieHO) K cocrosiHuto Filled
(BbImosinen)

# Ot cynepcoctostHus K coctostHuio Cancelled (OTmenen)

# Ot coctosinus Cancelled (OTMeHeH) K KOHEYHOMY COCTOSIHUIO

# Ot cocrosinus Filled (BoimoHeH) K KOHEYHOMY COCTOSIHUIO

6.5 Ha manenu uHCTpyMEHTOB HakMuTe KHONIKY Transition to Self (Ilepexox k cebe).

6.6 lenxaurte Ha cocTosiHuu Pending (BrimonmHeHne 3akaza MpruoCTaHOBIICHO).

7 IloapoOHoe onucaHue NePexoIoB.

7.1 JIBaxawl mEIKHUTE Ha mepexonae oT coctosHus Initialization (MHunmanu3arms) K COCTOSHUIO
Pending (BrinonHeHune 3aka3za NpUOCTAaHOBJICHO), OTKPBIB OKHO €T0 CIICIU(PUKAIHIH.

7.2 B mone Event (Cob6rsiTue) BBequte pasy Finalize order (BeimomHuTh 3akas).

7.3 lenkuure Ha kHomnke OK, 3aKppIB OKHO crienn(pUKAIIUH.

7.4 TloBTOpHUTE 3Tanbl ¢ epBoro mo Tperuit, 1o6aBuB codbiTne Cancel Order (OTMeHUTH 3aKa3) K
nepexoy Mexkay cynepcocrosinueM u coctosaueM Cancelled (Otmenen).

7.5 JlBaxawsl IEIKHUTE Ha mepexoae oT coctossHus Pending (Beimonnenuwe 3akasza
npuocTaHoBiieHO) kK coctosiHuto Filled (BrimonHeH), OTKPBIB OKHO €ro crienu(UKaIim.

7.6 B mone Event (CoOpitue) BBemute ¢ppazy Add Order Item (/{loGaBuTh Kk 3aka3y HOBYIO
TTO3UIINIO).

7.7 lepeinure Ha Bkiaaky Detail (ITonpo6no).

7.8 B mome Condition (YcnoBue) BBemute No unfilled items remaining (He ocranocs
He3anoJHeHHbIX mo3utuii). [llenkauTe Ha KkHOMKEe OK, 3aKphIB OKHO Crieru(DHUKAITUH.

7.9 JIBaxnpl LIETKHUTE MbIIbI0 Ha peduexcuBHOM mepexone (Transition to Self) coctosHus
Pending (BrimosiHeHHE 3aKa3a MPHUOCTAHOBIICHO).

7.10 B none Event (CoGwitne) BBeaure ¢pasy Add Order Item (JloOaBuTh K 3aka3y HOBYIO
TTO3UIINIO).

7.11 Iepeiinute Ha Briaaky Detail (ITogpoOHO).

7.12 B none Condition (Yciosue) BBequte Unfilled items remaining (OctaroTcst He3amOTHCHHBIE
no3uiun). lllenkuute Ha kHOMKe OK, 3aKpbIB OKHO crielu(UKAIIUH.
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JlabopaTopnasi padora Nel2 «Co31aHue 1uarpaMMbl KOMIIOHEHTOB»

Hean padora:

Coznarp nmuarpammy KoMIOHEHTOB cuCTeMBI 00paOoTKM 3aka3oB. [lo Mepe peanmm3zanuu Jpyrux
BapHaHTOB MCIOJIH30BAHUS HA JarpaMMy CIeyeT 100aBIsTh HOBbIE KOMIIOHEHTHI.

3amMeyaHnmsi. 3aBepUIMB aHAIU3 U IPOEKTUPOBAHME CHUCTEMBI, pPa3pabOTaHbl AMArpPaMMbl
KomnonentoB. BribpaB B kauecTBe si3bIka mnporpammupoBanus C++, A KaXJIoro Kiacca CO3JaHbI
COOTBETCTBYIOLIUE 3TOMY A3bIKY KOMIIOHEHTBHI.

Ha pucynke 13 nokasana riaBHas quarpamma KoMmoHeHTOB Bcell cucteMbl. BHUMaHMe Ha He
yIeNsIeTcs MaKeTaM CO3JaBaeMbIX KOMIIOHEHTOB.

Ha pucynke 14 moka3aHbl Bce KOMIIOHEHTHI nakeTa Entities. DTH KOMIIOHEHTHI COIEPKAT KJIACChI
naketa Entities Jlorndeckoro nmpeacTaBieHUs] CUCTEMBI.

Ha pucynke 15 noka3zanbl komnoneHTsl nakera Control. Ouu cogepxar kiaccel nmakera Control
Jloruueckoro npeacTaBIeHNs] CUCTEMBI.

]
Eoundaries

Entities

Zontrol

Pucynok 13 - 'naBHast nuarpamma KoMnoHEHTOB CUCTEMBI
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Cirderltern

Cirder -

I . Cirderltermn

Pucynok 14 - Jluarpamma KomnonentoB nakera Entities
Transactionbigr

Ordertgr 7

*. Transactionhgr

CirderkAgr

Pucynok 15 - Jlnarpamma KomnonentoB makera Control
Ha pucynke 16 moka3aHbl KOMIIOHEHTHI maketa Boundaries. OHU TakKe COOTBETCTBYIOT Kjaccam
OJTHOMMEHHOT0 TlaKeTa JIornyeckoro npeacTaBieHusl CUCTEMBI.
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Ha pucynke 17 nmokaszaHbl Bc€ KOMIOHEHTHI CUCTEMBI. MBI Ha3BaJIM 3Ty AWArpamMmy JuarpaMMou
KoMmnonentos cucremsl. Ha Hel MOXKHO BUIACTb BCC 3aBUCUMOCTH MCIKAY BCCMHU KOMIIOHCHTaAMU

MPOEKTUPYEMOM CUCTEMBI.

CrderOptions

n
.

CrderDetail

COrderOptions

~
n

COrderCetail

Pucynok 16 - lnarpamma Komnonenros nakera Boundaries.

JTanbl BbINOJHEHHUsI J1a00paTOPHOI padoThl

1 Co31aHue MakeTOB KOMIOHEHTOB.

1.1 IlenkauTte MpaBoii KHOMKOM MBIIIH HA TIPEICTABICHUHA KOMIIOHEHTOB B Opay3epe.
1.2 B oTkpriBiemcst MeHI0 BeiOepuTe myHKT New > Package (Co3nmate > maker).
1.3 Hazoswure stot naker Entities (Cymraoctn).

1.4 TloBTOpHTE 3Tambl ¢ MEPBOro MO TpeTuid, co3maB maketbl Boundaries (I'panuier) u Control

(Ynpasnenue).

2 JloGaBnenne nakeToB Ha [maBavio nuarpamMmMmy KOMIIOHEHTOB.

2.1 Otkpoiite I'naBHyto quarpammy KoMIIOHEHTOB, ABaK/1bl LIEJIKHYB Ha HEM.
2.2 Ileperamute maketsl Entities, Boundary u Control u3 6poy3epa Ha ['maBHy10 quarpamMmy.
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Pucynok 17 - luarpamma KOMIIOHEHTOB CUCTEMBI

3 PuicoBaHme 3aBUCUMOCTEN MEXKY MAKETAMU.

3.1 Ha manenu MHCTpYMEHTOB Ha>kMUTe KHONKY Dependency (3aBUCUMOCTD).

3.2 lenxauTte MbIIbI0 HAa ynakoBke Boundaries ['maBHo# nuarpammbl KoMImoHeHTOB.

3.2 [IpoBeauTe TUHHIO 3aBUCUMOCTH /10 ynakoBku Control.

3.3 IloBTopute sTamsl 3.1 — 3.3, mpoBens eme 3aBUCUMOCTH OT ntakeTa Control 1o maketa Entities.

4 Jlo6aBiieHUEe KOMIIOHEHTOB K ITAKETaM U PHCOBAaHHE 3aBUCUMOCTEH.

4.1 JIBakmpl IIENKHUTE MBIIIBI0 Ha makeTe Entities ['maBHOW nuarpammbl KOMIIOHEHTOB, OTKPBIB
I'maBHyt0 nrarpammy KOMIOHEHTOB 3TOTO MaKeTa.

4.2 Ha manenu WHCTPYMEHTOB HaKMHUTE KHOTIKY Package Specification (Cnenudukaius makera).

4.3 TTomectuTe crienU(pHUKAINIO TAKETa HA IUarpamMMy.

4.4 Beequte ums crienudukanuu nakera Orderltem.

4.5 TloTropure 3tamnsl 4.2 — 4.4, no6aBuB cneungukanuio nakera Order.

4.6 Ha manenu nHcTpyMeHTOB HaXkMuTe KHOTIKY Package Body (Temo makera).

4.7 IlomecTuTe €T0 HA JUATpaMMYy.

4.8 Beennre nmg tena nmakera Orderltem.

4.9 TIloBTOpwuTe dTansl 6 - 8, nob6aBuB Teno maketa Order.

4.10 Ha manenu HHCTPYMEHTOB Ha)xxmMuTe KHONIKY Dependency (3aBUCHMOCTB).

4.11 lenkauTe MBIIIBIO HA Tee makera Orderltem.

4.12 TIlpoBeanTe TUHUIO 3aBUCUMOCTH OT HETo K crienndukanuu nmakera Orderltem.

4.13 INoBropute stansl 4.10 — 4.12, 1o6aBUB JTUHHUIO 3aBUCUMOCTH MEXIy TenoM naketa Order u
cnenudukanuei nakera Order.

4.14 Tlosropure stansl 4.10 — 4.12, no6aBUB MMHHIO 3aBUCUMOCTH OT cnienudukanmn maketa Order
K cnenudukanuu nakera Orderltem.

4.15 C noMo111bI0 OMCAaHHOT'O METO/1A CO3/1aliTE CIIEAYIOIINE KOMIOHEHThI U 3aBUCUMOCTH:

Jns makera Boundaries:

# Cneundukamuro nakera OrderOptions
# Teno makera OrderOptions
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# Crnenndukanuro nakera OrderDetail

# Teno makera OrderDetail

3aBucumocTH B nakete Boundaries:

# Ot tena nakera OrderOptions no cnenudukanuu makera OrderOptions

# Ot tena maketa OrderDetail no cnerudukarun nakera OrderDetail

# Ot cnenmdukanuu nakera OrderOptions o cnenudukanuu nakera OrderDetail
Jns makera Control:

# Cneundukanuto makera OrderMgr

# Teno makera OrderMgr

# Cneundukanuto nmakera TransactionMgr

# Teno nmakera TransactionMgr
3aBucumoctu B makete Control:

# Ot tena maketa OrderMgr no cnendukamnuu makera OrderMgr

# Ot tena nakera TransactionMgr o cnerduxanuu nakera TransactionMgr

# Ot cnenudukarnuu nakera OrderMgr o crienudukanun makera TransactionMgr

5 Co3zganue auarpaMMbl KOMIIOHEHTOB CUCTEMBI.

5.1 lenxauTe MpaBoOi KHOIIKOM MBIIIHN Ha MpecTaBieHnn KoMmoHeHToB B Opay3epe.

5.2 B otkpsiBIIEMCs MeHIO BbIOepuTe MyHKT New > Component Diagram

5.3 HazoBure HOBYIO 1uarpamMmy System.

5.4 JIBaxxapl IIETKHUTE HA 3TOW Juarpamme.

6 PazmenieHne KOMIOHEHTOB Ha AuarpaMMe KOMIOHEHTOB CHCTEMBL.

6.1 Ecnu 3T0 emie He ObIIO cenaHo, pa3BepHUTE B Opay3epe makeT KOMIOHEHTOB Entities, 4ToObI
OTKPBITh €TO0.

6.2 lllenkuuTe MBI Ha cienuukanuu nakera Order B makere koMrnoHeHToB Entities.

6.3 Ilepetamure 3Ty cneruuUKaIIo HA JUATPAMMY.

6.4 IloBTropuTe 3Tansl 2 U 3, MOMECTUB HA Auarpammy cnenudukanuio nakera Orderltem.

6.5 C momMomibIo 3TOro METOAa MOMECTUTE HAa AUArpaMMy CJIEAYIONME KOMIOHEHTHI:

W3 nakera komnoneHToB Boundaries:

# Cnemndukanuro nakera OrderOptions
# Cnermudukanuio nakera OrderDetail
U3 nakera komnonentos Control:
# Cneundukaruto makera OrderMgr
# Cnenndukanuro nakera TransactionMgr

6.4 Ha manenu uHCTpyMEHTOB HakMuTe KHONKY Task Specification (Crenuduxanus 3agaun).

6.5 IlomecTuTe cnerudukamio 3aaaun Ha guarpamMmmy u HazoBute ee OrderClientExe.

6.6 IToBTropuTe 3Tans! 6.6 u 6.7 ans cneuudukanuu 3agaun OrderServerExe.

7 JoGaBieHHe OCTaBIIMXCS 3aBUCUMOCTEN Ha iuarpaMMy KOMIOHEHTOB CHCTEMBI.

Vike CyIIecTBYIOIIME 3aBUCUMOCTH OyIyT aBTOMaTUYeCKH IMOKa3aHbl Ha quarpaMme KomnoHneHToOB
CUCTEMBI Tocje J00aBIeHHs Tya COOTBETCTBYIOIIMX KOMIIOHEHTOB. Terneps Hal0 100aBUTh OCTAJIbHbIE
3aBHCHUMOCTH.

7.1 Ha nanenn HHCTpyMEHTOB Ha)xxMuTe KHONIKY Dependency (3aBHCHMOCTB).

7.2 enkuure Ha cnenudukanuyu nakera OrderDetail.

7.3 IlpoBenuTe TUHUIO 3aBUCUMOCTH K crienrdukanuu makera OrderMgr.

7.4 TloBropurte 3tamnsl 7.1 — 7.3, co3aaB cieayoIue 3aBUCUMOCTH:

# Ot cnenudukanuu nakera OrderMgr k cienndukanun makera Order

# Ot cienmdukanyuu nakera TransactionMgr k cnenudukanuu nakera Orderltem

# Ot cnenudukarnuu nakera TransactionMgr k cienudukanun makera Order

# Ot cneundukanun 3agaun OrderClientExe x cienmdukarnuu nakera OrderOptions
# Ot cienmdukanyn 3agaun OrderServerExe k crienudukanmu nakera OrderMgr

8 CooTHECEeHHUE KIaCcCOB C KOMIIOHEHTAMH.

8.1 B Jlornueckom npezacraBiennu Opoysepa Haiiaure kiace Order makera Entities.

8.2 IleperamuTe 3TOT Kiacc Ha crenuQHUKanuio makera kommnoHeHta Order B mpeacTaBIeHUU
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KomnonentoB Opoysepa. B pesynbraTe kmacc Order Oynmer cooTHeceH co crenudukamuei makera
kommonenta Order.
8.3 Ileperantute knacc Order Ha Teno nakera komrnoHnenta Order B mpencraBiennn KoMmoHeHTOB
opoy3sepa. B pesynbrare kinacc Order Oyner COOTHECEH ¢ TeJioM makeTa komrnoHeHTa Order.
8.4 IloBTOopuTe 3Tamnsl 8.1 — 8.3, cOOTHECS C Kllaccamu CIEAYIOIE KOMITIOHEHTHI:
# Knacc Orderltem co crierudukanueit nakera Orderltem
# Knacc Orderltem c Tenom makera Orderltem
# Knacc OrderOptions co cnenudukanueii nakera OrderOptions
# Knacc OrderOptions ¢ Tenom nakera OrderOptions
# Knacc OrderDetail co cnenduxanueit makera OrderDetail
# Knacc OrderDetail ¢ Tenom nakera OrderDetail
# Knacc OrderMgr co cnennduxanueii makera OrderMgr
# Knacc OrderMgr ¢ Tenom makera OrderMgr
# Knacc TransactionMgr co cnienudukanueii makera TransactionMgr
# Knacc TransactionMgr ¢ Tenom nakera TransactionMgr

Jlabopamopnas paooma 13. Cozoanue UML ouacpamm ¢ Microsoft Visio 2010

UML (Unified Modeling Language) - yHu(UIIMPOBaHHBIN S3bIK MOACTUPOBAHUS — ITO SI3BIK
rpau9IecKOro OMUCcaHus sl 00BEKTHOTO MOACIUPOBAHUS B 00IaCTH pa3pabOTKU MPOTPaMMHOTO
obecnieuernss. UML siBisieTcst sI3bIKOM IIUPOKOTO MPOGUIIS, 3TO OTKPBITHII CTaHAAPT, UCTIOJIB3YIOMIUN
rpadgudeckue 0003HAYCHHMSI IJIs1 CO3/IaHUs a0CTPAKTHON MOJIENT CUCTEMBI, Ha3zpiBaeMoit UML modenvio.
UML 6511 co3/1aH A7 OnpeesieHHs, BU3yalTu3aliy, IPOSKTUPOBAHUS U JOKYMEHTUPOBAHUS B OCHOBHOM
MIPOrPaMMHBIX CUCTEM.

Hcnons3oBanne UML He orpann4nBaeTcsi MOACIMPOBAHUEM MIPOrpaMMHOro obecriedenus. Ero Taxke
HCIOJIB3YIOT I MOJIETUPOBAHUS OM3HEC-TIPOLIECCOB, CHCTEMHOTO MPOSKTUPOBAHUS U OTOOpasKEeHUs
OpPraHMU3aLMOHHBIX CTPYKTYP.

Cymectyet 13 odpurnmansabeix guarpamm UML 2.0, kaxxaas U3 KOTOPBIX MPEACTABISIET CO00
pa3IMYHOE NMPEACTABIECHUE PA3HBIX ACIIEKTOB CUCTEMBI:

[unarpammbl
Anarpammei [uarpammbi
CTPYKTYp noseaeHuns
[Juarpammbi [Onarpammbl [Onarpammbl Anarpammel Anarpammel
Knaccos KOMMOHEHTOB 06beKToB AKTMBHOCTN npeueaeHTos
narpammbl
[Ownarpammbi Anarp [uarpammbl [Onarpammbl [Anarpammbl
o KPMMOP3UTHBIX narpammol KOHEYHOro
npodunen nakeTos 06beKToB B3aMMoZeincTamnA
CTPYKTYP aBTOMaTa
[Avnarpammel
[Ounarpammbl [Avnarpammel 063003 JAvarpammel
nocneposaTenbHOCTU KOMMYHUKaLuUu Fi CUHXPOHM3aLUKN
B3aMMOAENCTBUA

Paccmotpum Gosee moapoOHO HEKOTOPHIC BUJIBI THATPAMM.

JAmarpamMMbl nipeneIeHTOB.
Juarpamma npenenenToB (/{uarpamma BapuanToB ucmonb3oBanus, Use case diagram) — quarpamma, Ha
KOTOPO# OTpaKE€HbI OTHOIICHHUSI, CYIIECTBYIOIINE MEXAY YYACTHUKAMU U BapUaHTaMH UCIIOJIb30BAHMUS.
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OcHoBHasl 3a/1a4ya — MPEACTABIATH COOOM eTMHOE CPENICTBO, JAIOIIEe BOSMOXKHOCTh 3aKa34HKY,
KOHEYHOMY I10JIb30BaTEII0 M pa3padOTYMKy COBMECTHO 00CYXIaTh (PYyHKIIMOHAIBHOCTh U ITOBEICHUE
CUCTEMBL.

Kaxxnpiii mpeneneHT(use case) XapakTepusyeT ONpeAeIeHHBIN THI UCIIOJIb30BAHUS CUCTEMBI
YYaCTHUKOM; Y Ka)KJOTO Mpele/IeHTa €CTh UM, 1 OH MOKET UMETh TEKCTOBOE MOSICHEHHE.

YyacTHUK (aKTEp, actor) - MPeACTaBISET KOTO YTOJHO (UTO YTOJHO) HE OTHOCSIIErOCs K CUCTEME, ITO
TOT, KTO HCIIOJIb3y€ET CUCTEMY U pearupyeTt Ha e€ neicTBuUs (UeTIOBeK, JKeIe30, BpeMsi, Ipyras
cucTeMa); eAMHCTBEHHOE JICHCTBHE yYaCTHUKA 3TO NMPHUEM U Tepeiaya nHPOpMalluu CUCTEME.
Orpannuenus (boundary, TpaHuIla CUCTEMBI) - 3TO Ki1acCUpUKATOp (CHCTeMa/ToIcucTeMa/Kiacc),
(YHKIIMOHATILHOCTH KOTOPOT'O MBI ONUCBHIBAEM C MTOMOIIBIO MPELEACHTOB; OTPAHUYEHUS OMPEICISIOT
IPaHUIBI CUCTEMBI/TIOICUCTEMBI.

OtHomenusi(relationships) - accoruanus Mexay Y4aCTHUKOM U TPELEIEHTOM ITOKa3bIBaeT HapaBICHUE
nH(pOpPMaLIUU MEX]Ty BHEIIHUM 3JIEMEHTOM U MPELECHTOM.

Ecnu 3aBHCHUMOCTD MEXTy MPELIEIEHTaMU COAEPKUT CTEPEOTUI <<BKJIOYaeT>> (include), 3naumur,
MePBbI MpeneleHT BKIYAET AelcTBUA BTOPOro (B Visio MCIOJIb3yeTcsl CTepeoTHIn <<uses>> ).
Tak e NPUCYTCTBYIOT CBSI3U <<pacIIHpsieT>> - IPH BbINOJHEHUH PaCIINPsSIeMOro0) npeneaeHTa
(cmpenka ykazvleaem Ha He2o) BHINOJIHEHHUs] PacCHIMPUTe/Isl He 00513aTeIbHO, HO BO3MOYKHO,
<<0000meHne>> (AHATOTMYHO HACJIEAOBAHHIO KJaccoB). Tak e mpeneaeHTbI MOTYT ObITh
coeJUHEeHbI ACCOUANMAMU(JIMHUA UM CTPeJIKA), UMl KOTOPBIX J0JIKHO PACKPBIBATH CYTh
B3aMMO/IeHCTBHS NPeleJeHTOB.

B[, paamepoB uronb4YaTbix
NoALWUNNHUKOB

BBoA, AaHHbIX
Qyses»

OcHoHoOW nakeT::UHxeHep

Q

3anpoc AaHHbIX

OcHoHoit naket::Web-cepsep

B BbIIIE IpHBEIEHHOM IPUMEpPE pacCMOTpEHa cucTeMa — 0a3a JaHHBIX Pa3MEpPOB UTOJIbYATHIX
noAmUIHUKOB. C TaHHOM CHCTEMOM padoTarOT 2 y4acTHHUKA: WHKeHep 1 Web-cepBep (y9acTHHK HE
00513aTeNIbHO YeNIOBEK, a Jito0as Ipyras cucrema). HxeHep MOXeT COBEpIIUTh 2 IEHCTBHSI C CHCTEMOM:
BBECTH HOBBIE JIaHHBIE, IPH BBOJIE KOTOPBIX CUCTEMA BBIIIOJHUT UX IIPOBEPKY, JIMOO 3aIPOCUTH IaHHbIE.

Web-cepBep MOXeT BBINOIHUTH TOJIBKO 3alpoc Ha MHGOPMAIHIO It 0TOOpaXKeHHs ee Ha caiite
KaTajora Urojib4aThlxX MOAMUITHUKOB.

JlnarpaMmbl 10CJIe10BATEIbHOCTH.

JluarpaMmbl ocieoBaTenbHOCTH (sequence diagram) oTOOpakatoT AMHAMHUKY B3aUMOICHCTBHS
00bekTOB BO BpeMeHH. OOBEKTHI Ha AUAarpaMMe pacIojiararoTcs ciieBa Hampaso. Bpems uuer cepxy
BHU3.

OCHOBHBIE HJIEMEHTHI THarpaMMBbl ITOCIEJ0BATEIHHOCTH.

JIunus >xu3Hu 00bekTa (object lifeline) n3obpaskaeTcst MyHKTUPHON BEpTHUKAIBHOM JIMHUEH,
aCCOIMUPOBAHHON C €IMHCTBEHHBIM OOBEKTOM Ha AMArpaMMe Mocae10BaTeIbHOCTH. JIMHUS KU3HH
CITY’KUT JUIsI 0003HAUEHUS TIEPHO/Ia BPEMEHH, B TEUEHUE KOTOPOT0 OOBEKT CYIIECTBYET B CUCTEME U,
CIIEIOBATEIIFHO, MOKET MOTCHIIMAIFHO Y4aCTBOBATh BO BCEX €€ B3auMoeicTBusaX. Ecim 00bexT
CYULIECTBYET B CUCTEME IOCTOSHHO, TO U €T0 JIMHUS KHU3HH JOJKHA MPOJOIDKATHCS 110 BCEH TNIOCKOCTH
JlMarpaMMBbl MOCIEI0BATEIIBHOCTH OT CaMOM BEpXHEW €€ YaCcTH 10 CaMOU HYDKHEH.
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®dokyc ynpasnenus(focus of control).. UToOBI SBHO BBIAEIUTH MOI00HYIO aKTUBHOCTh OOBEKTOB, B SI3BIKE
UML npuMeHsieTcs cienuaibHOe MOHITHE, TONyJYrBIee Ha3BaHUE Qokyca ynpaieHus. Dokyc
ynpaBieHus n3o0paxkaercsi B GopMe BBITSIHYTOTO Y3KOTO MPSIMOYTOJIbHUKA, BEPXHSISI CTOPOHA KOTOPOTO
0003HaYaeT HayvajIo MoIy4YeHus PoKyca ynpaBieHus: 00beKTa (Hayaao akTUBHOCTH), & €r0 HIDKHSSA
CTOpOHA - OKOHYaHMe (hoKyca yrpaBieHus (OKOHYaHHe aKTUBHOCTH). [IpsiMOyroipHUK pacrionaraercs
HIDKEe 0003HAYCHHSI COOTBETCTBYIOIETO 00BEKTA M MOXKET 3aMEHATH €r0 JIMHUIO KHU3HH, €CIIM Ha BCEM €€
MPOTSHKEHUH OH SIBJISIETCS] AKTUBHBIM.
Coobmenust. B UML kaxoe B3aMMOIECHCTBHIE ONMUCHIBAETCS COBOKYITHOCTBIO COOOIIEHUH, KOTOPBIMHU
Y4acTBYIOIIHE B HEM 00BEKTHI 0OMEHUBAIOTCS Mk Iy coboii. Cool1eHne mpeacTaBisieT co00i
3aKOHYEHHBIN (parMeHT HH(POPMAIIUH, KOTOPBII OTIpaBIAETCs OAHUM 00BEKTOM JIpyromy. [Ipuem
COOOILIEHUsI THUIIMUPYET BHITIOJHEHNE ONPEICTICHHBIX JeHCTBHM, HalIPaBJIEHHBIX Ha PEIICHUE OT/IEIbHON
3aa4u TeM 00BEKTOM, KOTOPOMY 3TO coolieHne otnpanieHo. B s3pike UML paznuuaroTcst HECKOJIBKO
Pa3HOBHIHOCTEH COOOIIEHUH, KaXKI0€ U3 KOTOPBIX UMEET CBOE rpaduiIecKoe N300paKeHUE:
e 1epBas PA3HOBUIHOCTH COOOIIEHUS SBIsSIETCS Hauboiee paclpoCTpaHEHHOH W
UCIIONIB3YETCS NIl BBI30BA MPOLEAYD, BBINOTHEHHUS oONepanuid wWin 0003HAYCHUS
OTIENbHBIX BIIO)KEHHBIX IIOTOKOB ympasieHus. Hawamo »3TOif cTpenku Beerna
compukacaeTcsi ¢ (OKyCOM YIpaBJICHHS WIM JIMHUEH >XU3HU TOro OOBEKTa-KIMEHTa,
KOTOPBII MHUIMHPYET 3TO coolmieHue. KoHelr cTpenaku compukacaeTcs ¢ JIMHUEH JKU3HU
TOr0 00bEKTa, KOTOPHII MPUHIUMAET 3TO COOOIIECHHIE W BBHITIOJIHIECT B OTBET ONPE/ICICHHBIC
neiictBust. [lpuHumarommii oOBEKT, Kak NPaBWIO, MOJydaeT (OKYyC YIpaBiIeHMUS,
CTaHOBSICh AKTUBHBIM;
e BTOpasl Pa3HOBUAHOCTH COOOIIEHUS MCMONb3yeTcs i1 0003HAUEHMs IMPOCTOro IMOTOKa
ynpasieHus. Kaxnaas Takas cTpenka yKa3bIBaeT HA BBIIIOJIHEHHE OJIHOTO Ilara MOTOKa.
Takue cooOmieHus, OOBIYHO, SABIAIOTCS ACHHXPOHHBIMH, TO €CTh MOTYT BO3HHUKAaTh B
MPOM3BOJIbHBIE MOMEHTHI BpemeHH. llepemaua Takoro cooOIIeHHs, Kak IPaBUIIO,
COTIPOBOXAAETCA MoydeHneM (OoKyca yIpaBIeHUS MPUHSABIIUM €r0 00bEKTOM;
® TpeThsl Pa3HOBUAHOCTH SIBHO OOO3HA4YaeT ACHHXPOHHOE COOOIIEHHWE MEXIy ABYMS
0o0BEeKTaMH B HEKOTOPOW TMPOIEAYPHOM TOCIEqOBaTENbHOCTH. [IpuMepomM Takoro
COOOIIEHUSI  MOXET  CIOYXKUTh MpepblBaHHE  Olepalud NP  BO3HUKHOBEHUU
UCKITIOYUTENBbHOM cuTyanuu. B aTom ciayyae nHdopmanus o Takoil CUTyaluu mepeaaeTcs
BBI3bIBAIOIEMY OOBEKTY JIJISl POJOJDKEHUS TIpoliecca JalbHEHIIEro B3auMOICHCTBIS;
e yeTBEpTas pPa3HOBUAHOCTH COOOIICHMS] HCIONB3yeTCs JJisi BO3BpaTa M3 BBI30BA
npoueaypsl. [IpuMepoM MOXKET CIy HUTh MPOCTOE COOOIIECHHE O 3aBEPILICHUU HEKOTOPHIX
BBIUMCIICHUH 0€3 TMpeNoCTaBleHUs pe3yJbTaTa pacdyeToB OOBEKTy-KIHWEHTy. B
MPOIETyPHBIX MOTOKAX YMPaBJICHUS 3Ta CTPEJIKa MOXKET OBITh OIMYIIEHA, IMOCKOJBbKY ee
HAJIMYME HESIBHO TMpeNrojlaraeTcss B KOHLE aKTHBM3auuMu oObekra. CuuTaercs, 4To
KaKIbI BBI30B MPOLEypbl UMEET CBOIO Mapy - BO3BpaT BbI30BA. JlJIi HEMpOLEAYypPHBIX
[IOTOKOB YIIPABJICHHUS, BKJIIOYAs NapasulejbHble U ACHUHXPOHHBIE COOOIIEHUS, CTpEJKa
BO3BpaTa JI0JKHA YKa3bIBaThCsl SBHBIM 00pa3oM.

ITpumep:

CryneHT nIpoCcuT IOMYCK B IeKaHaTe. JlekaHaT nIpoBepseT 110 BEAOMOCTSM, JOIYILIEH JIU CTyIEHT,
pacreuaTeiBaCT €My HOIYyCK. C AOIMYCKOM CTYACHT UACT HA 3K3aMCH, MOJIY4YacT y NpCroJgaBaTCIisd
9K3aMEHalMOHHBIN OmteT, caaurcs U roroBurcs. [locie moAroToBKM paccka3blBaeT CBOW OMIIET,
MOJIy4acT OUCHKY U OTHOCHUT JOITYCK B ACKAHAT. I[eKaHaT BHOCUT U3MCHCHUA B BEJOMOCTH.
OOparure BHUMaHUE, 4YTO JUarpaMMa IoCiIeJ0BaTeIbHOCTH OXBAThIBAET TOJIBKO OJIMH CLIEHApUi
BBIIOJTHEHUS. B JAaHHOM CHICHApHUH CTYACHT AOIYIICH A0 3K3aMC€Ha U CHACT €TO.
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[Tpumep ararpaMMsl MOCIEIOBATEIBHOCTH.
JAuarpamMMsl KJaccoB.

Juarpamma kmaccoB (class diagramm) onmuchIBaeT CTaTUYECKYIO CTPYKTYpyY cucTeMbl. Ha Heit
0TOOpaXEHBI KIJIACCHI, IX METOJIBI U aTPUOYTHI, & TaK e CBSI3U MEXK]y HUMHU.

OCHOBHOM 2JIEMEHT IHarpaMMbl KJ1acCOB — 3TO Kitacc. OH 0003Ha4YaeTCs MPSIMOYTOJILHUKOM,
TOPU30HTAIIBHO pa3JeJIEHHBIM Ha 3 yacT. B BepxHell 3anuchiBaeTCs UMsI KJlacca, B LIEHTPaIbHON
aTpuOyThI, B HIDKHEH - MeTobl. Eciin TpedyeTrcs n300pa3uth HHTEp(EHCHBIN Ki1acc, TO OH OyieT
COJIEpKaTh TOJIBKO 2 TOJIS — JUISt UMEHU ¥ METOJOB, TaK KakK y TaKoro Kjacca HeT aTpuOyTOB.
Kraccel MOTYT HaxX0IUTCS B CIIEAYIOIIMX TUIIAX OTHOLICHUI:

Accoumaiys 1moka3bplBaeT Kak 00OBEKTHl OJJHOIO Kjacca CBsI3aHbl C OOBEKTaMH JPYyroro.
OO0o3HauarOTCs JIMHUAMM, HAYIIUMH OT OAHOro Kiacca K Jpyromy. CambiMu
pacIpOCTPAaHEHHBIMHU SIBIISIOTCS OJHOHANPABICHHBIE U [ByHAlpPaBICHHBIE aCCOLUALIUU.
WMHorna KoHOAX JUHUHA MNHUOIYT MYJbTHILIMKATOPbI, YTOOBI IOKa3aTh KOJIMYECTBO
00BEKTOB, yuacTBytomux B accormammu(1 .. 1, 1 .. n, uth).

Arperanus — 3TO Pa3sHOBHIHOCTb aCCOLMALIMM NPU OTHOLIEHUM MEXAY LEIbIM U €ro
yacTamMu. Kak TuUm acconmanuu arperanuss MoKeT ObIThb HMMEHOBAaHHOM. Arperaius
BCTPEYAETCs, KOrJa OJUH KJIACC SBIIAETCA KOJUICKUUEH WIM KOHTEHHEpOM Apyrux. Ecin
KOHTeHHep OyAeT YHUUTOKEH, TO €r0 COACP)KUMOe — HET.

Komnosuius — Oosnee cTporuii BapuaHT arperanuu. M3BecTHa Takke Kak arperamnus 1o
3HaueHuto. Kommo3ummss uMeeT XKECTKYIO 3aBUCMMOCTb BpPEMEHH CYLIECTBOBAHHMSA
JK3EMIUIIPOB KJlacca KOHTEHHEpa M JK3EMIULIPOB COJAEpXkKaluxcs KiaccoB. Ecmu
KOHTeWHep OyZeT YHUUTOXKEH, TO BCE €ro COIep)KUMOoe OyIeT TaKKe YHUUTOKEHO.
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e (OO0oOmeHne Ha JAuWarpaMMax KJIacCoB HCIIONB3YeTCs, YTOOBI IMOKa3aTh CBSI3b MEXKIY
KJIACCOM-POJUTENIEM M KJIAacCOM-OTOMKOM. OHO BBOAWTCS Ha JIUarpaMMmy, Korua
BO3HHMKAET PAa3HOBUIHOCTHh KAaKOTO-TMOO Kjacca (HampuMep: >KMBOTHOE - PENTHIIHS), a
TaKKe B TeX CIydYasX, KOrja B CHCTEME OOHApYXXHBAIOTCS HECKOJIBKO KIIACCOB,
00JIaJArOIINX CXOIHBIM MTOBEICHUEM

OcHoHolt naker::Touka

+x :int
+y :int

+moveTo(newX:int, newY:int)() : Integer

OcHoHol naket::KoHTyp

+uBer : Liget
+TONWMHa : LiseT

ncnonblyet

Touka::®opma 1 Knaccl:Uset

1
% % ‘\ Knaccl::3anonHenve 1

+uBer : LigeT
ncnonbsyet

Popma::Kpyr Ddopma::Mpamoyronb HUK

+A/MHHa @ int

+paguyc :int
papvy +WKMpUHa : int

& — KOMMO3MuMA
<>————— arperauua
G obouleHne

[Ipumep nuarpaMmsbl KJIaccoB.
ba3oBsrii kace - «Touka». Ero atpubyTsl 1 MeTobI HacaenyroTes yepes kinace «Popmay Kinaccam
«Kpyr» u «lIpsmoyronsuuk». Kinace «®@opmay sSBISETCS KJIaCCOM arperatom Jyis kiiaccoB «KoHTyp» u
«3anonHenue». [locneaune ucnonw3yro kinacce «LBer» i1 XpaHeHUs LIBETA.

Microsoft Visio 2010

Microsoft Visio — BekTOpHBIN rpaduyecKkuil peJakTop, peaaKkTop AuarpamMmm u OJI0K-, /Tpearaet
Oorarele CpeACcTBa BU3yaTU3aIl|H Ul HATJISIIHOTO MIPECTaBIeHUS JTI0001 nH(pOpMAaIUY, KOMIUIEKCHBIX
CHUCTEM M MHOTOCTYIEHYATBIX IPOLIECCOB.

PaccMoTpuM OCHOBHBIE 1IATH M0 MTOCTPOEHUIO AUAarpaMM Ha IpUMEpE TuarpaMMbl IIPELEIEHTOB U3
M3JI0KEHHOT0 paHee MpuMepa.

1) B mento «@aiin» BeiOepure «Co3aarb». Ha skpane oToO6pa3uTcst 60b1110€ KOJINYECTBO KAaTErOpUid
1a0JIOHOB, TOCTYIHBIX B Visio. BeIOOp HY»KHBIX TA0JIOHOB TTO3BOJISIET COKPATHTH BPEMsT Ha HACTPOUKY
cpeapl oA TpedyeMslid TuI auarpamm. Beioepure kareroputo «IIporpammsl 1 6a3bl JAHHBIX» U B HEH —
madiion «Cxema monean UMLy
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Nutepdeiic Visio 2010
Visio 2010 o06nagaeT ”HTYUTHBHO MHTEp(dericoM, BBITOTHEHHBIM B cTHIe Ribbon. B BepxHeit uactu
JKpaHa pacroJioKeHa JICHTa MHCTPYMEHTOB, KOTOPBIE PACIIOIOKEHBI HA COOTBETCTBYIONINX BKJIaIKax. B
JIEBOM YacCTH dKpaHa HAXOJUTCS MAHEIb KOMIIOHEHTOB, KOTOPBIE MOYKHO HCIIOJIb30BaTh B CBOMX paboTax.
B Visio umeercs 6osbias 0nbnroreka 00bEKTOB, ISl pa3IMYHBIX TUIIOB JUArpaMM, cxeM Taosmil. Tak
e MPUCYTCTBYET MOICPKKA CTOPOHHUX 00BEKTOB, CO3/IaHHBIX MOJIB30BATEISIMH. TaK Kak BBIOpaH ObLI
ma6sion UML, To cieBa pacnosaratorcs BKiIaaku ¢ aneMenTamu UML nuarpamm.
2) B Hagane HEOOXOAMMO 0003HAYUTH IPAHUIIBI CUCTEMBI. JTOT AJIEMEHT, KaK U BCE OCTAIbHBIC,
HEOOXOUMBIE JIJIsl TOCTPOSHUS JUArpaMMBbl TIPEIEACHTOB PACIIONOXKEHBI BO BKIaaKe «CrieHapuid
BeinmoaHeHus UMLy

Cuenapwnid seinonHenna UML

Cuenapwii spinonnenna UML

Cuenapuii i Axrep
BEINOAHEHNA

Mpannua

| CooBeHne
CHCTEMBI

£ rlaxer a— Wnrepgpeiic
P pacwnpenne <K== Mcnonszos..

D Orpanuden... D Mpumedanue

o OTPHAYEH.., o OTPHAYEH..,
2 3nEMEHTOR Wi

Heo6xoanmo neperamuth 00beKT «I'paHuIia cucTeMbl» Ha 00J1aCTh PUCOBAHUS, U OTMACIITAOUpyHTeE
ero. Tak ke Hy’KHO U3MEHUTH ero ums ¢ «CrucreMa» Ha «baza JaHHBIX pa3MEpPOB UIOJIBYATHIX
MIOJIIIUITHUKOBY
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3) Jlanee Hano 100aBUTH OCTAbHBIE OOBEKTHI: TPH CIICHAPUS BBITTOJTHEHUS U ABYX aKTEPOB U
paCHOJIO)KI/ITB X Ha I[I/IanaMMe. He 33.6yl[bTe aThb UM COOTBeTCTByIOH_[I/Ie NMCHa.
4) Hacraio Bpems cBszeid. [lepetammre 00bekT «Co0OOIIEHNE)»  HAKMHUTE Ha HETO JIBa pasa.

OKOHUYSHUA SCCOLMELIMIA:

MMA okoHYEHMA | Arperat | BruouMocTs |KpaTHDC|’b| IsMavigable I
Koreul HET private *
KoHeu2 HET private * |:|

B ero cBoiicTBax He0OX0UMO CTEpPEeTh UMEHA OKOHYaHHH U KpaTHOCTh. Takum o0pa3om, moayuusiach
yucTas TuHUs. [[oTSHUTE 32 OIUH U3 KOHIOB JIMHUH U MOBEIUTE €€ K CHHEMY KPECTUKY Ha JII0OOM HX
akTepoB. Kak TOIbKO TOUKa COEAMHEHUS CTAaHET KPACHOM, OTITYCTUTE MBIIIb. Tenepb 3TOT KOHEI THHUU
COCIMHEH C aKTepOM, U OyJeT nepemMeniarbcsi BMecte ¢ HuM. CoeTuHuTe APYroi KOHEIl TUHUU C
MIPEIIeIEHTOM.

Mpunients k Touka coegnmenin

AxTepl
J1J1st TOTO 9TOOBI CZIENATh CBSA3h CO CTEPEOTHIIOM «USES» UCTIOIB3YHTE HHCTPYMEHT «HCIIOJIb30BAHUEY,
paboTa ¢ HUM MIPOXOTUT TaK K€ Kak ¢ OOBIYHOI CBS3BIO.
[Tocite Toro kak Bce 0OOBEKTHI COCIMHEHBI TUarpaMma roToBa.
J71s moCcTpoeHUs [uarpamMm KJiaccoB U MOCJIEI0BATEIbHOCTEH UCIIONIBb3YETCS TOT K€ MPUHITHIT
COCAMHCHUA ONPCACIICHHBIMU CBA3AIMU 0a30BBIX KOHCTPYKHHﬁ. Hwuxe onmmcaHbI OCHOBHEIE U3 HUX:
1) AnarpamMma mocneaoBaTeabHOCTU. J{71s1 3T0# nuarpaMMbl 0ObEKTHI OEpeTCs U3 KaTerOpuu
«ITocnenoBarensHocTt UMLY:
o Jlunms sxusHu. ConmepXUT UM OO0BEKTa, M IMYHKTUPHYIO JIMHUIO, 0003HAYaroulyro
MIPOJOJKUTEILHOCTD JKU3HU O0beKTa B cucTeMa. JIMHHUS CONEPKUT TOYKHU, K KOTOPBIM
KPETSTCs CTPEIKH U (POKYCHI yrpaBiieHUs (aKTUBHOCTH).

® AKTI/IBaHI/ISI. Pacnonaraercs Ha TUHUN KHU3HU, 0T06pa>1<a$1 aKTUBHOCTH OOBEKTA.

Mocnepoearensnoctn UML

== flunua

[I AxTEayMA
HKM3HW..,

< Tanua

—> CooBlyeHne
~ KM3HM u"'

CoobueHue CoobueHue
(BbI30B) (BbIz0E)

.. CooBuwenne -.  Coobuwenwe
(sozEpar) € (so3Epar)

~, CooBuieHue
: . D Orpannyen..,
(BCHHXPOHH...

OrpaHnue...
D Mprumedanne w TP
2 3nemeHToR

- a;ﬁ:HuHeH.”

e (CooOmenus (BpI30B). Mcronb3yloTcs i OTIPABKU COOOIIEHUN APYyroMy OOBEKTY,
wim camomy cebe. IMeroT 2 TOUKH, KOTOPHIMH MOXXHO MaHUITYJIMPOBATH IUTS 3aaHUs
TIOJIOXKCHHSI CTPEJIKH — Ha4allo U KOHEIl.

e (CooOmenus (Bo3Bpar). Bos3BpamaroT ymOpaBJCHHS  BBI3BIBAIOIIEMY  KJaccy.

VYrpaBisoTcs Tak ke, Kak U IpyTrue CTPENKH.

2) Auarpamma kiaccoB. IHCTpYMEHTBI JUIsl IMarpaMMbl KJIACCOB HAXOJATCS BO BKJIA/IKeE
«Cratnueckue ctpykrypsl UML)
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& wan copymrypa LML

= knscc = [R Noy—

4= Ofctweme "L, Keuncummn
23 e

B Wwrepdeiic

OCHOBHBIE KOMITOHEHTHI:

e Kiracc. Comepskut 3 mosst: isl MIMEHHU KJlacca, I aTpuOyTOB Kilacca | JUIsi METOJIOB Kjlacca.

VYnpasieHue 3TUMH 31€MEHTaMU IPOMCXOIUT U3 KoHa «CBoiicTBa Ki1accay

) Cacicres xassta UML ] ) Cacicres xassta UML ]
Kateronie Kateronie

Knsoe Knpoo
[ At | v i . ;E.-, Qe

F:‘?M' AToEyT | T | asmocre Fosmrocrasl Coazgme »

o Oneoaum | Ten sassosta_Buirmocrianmcodeed GGnacTs | Conagms

ol kmaces AT ¢ ; 7 wraces AT« ;

& o ][ cmmena & o[ omes
Bo Bkianke «atpuOyThD» MOXKHO 3a7aTh UMEHA aTpUOyTOB, Crielu(UKATOp AOCTyMa (BUIUMOCTH)

U THII, KOTOPBIA MOXHO BBIOpATh U3 0a30BBIX U M3 paHEe CO3/IaHHBIX KJIACCOB. AHAJIOTHYHO IS
METOZOB KJ1acca BO BKJIAJKE «OIEPALIUN».

e Crpenka «O0600menune». CoenuHseT KjIacc poIUTENb U KJIAacC HACIeIHUKA.

Crpenka «Kommnosumwusi». CoeuHsAeT 11es0e U ero dyactu. [Ipu HeoOX0IMMOCTH MOXKHO 33]1aTh B
CBOMCTBaX MyJIbTUIUIMKATOpP (KpaTHOCTh). /[Ins monydyeHuss W3 KOMIIO3ULUMU arperaiuu,
HEOOXOAMMO 3alTH B MapaMeTPhl JUHUU CTPEJIKM W U3MEHHUTHh (UTYpPy Hadala ¢ «OOIIui» Ha

)
«COCTaBHOMN».
Nurun @
TNuHms CTpenku
Tanumpina: 0L [——] ~ Hauang: -
Calibri - amm v AN AT Lh O
K K A - ||~ E - TonwuHa: 0,48 nT - Konew: 00: Het -
== HauaneHeit pasmep:  Cpegnni El
LiseTa Tembl
z Kpyrnas "
H EOE | Touka Py |z| Koneuneii pasmep: | Cpegruii El
* MpozpadYHoCcTL: U 0%
| | | ] I I I I I I I fl CKpyrneHHsle yris! MpocaTp
CTanpapTHbIE UBETa |— [— (— (—
| ] | EEEER
HeT nuHRiA
W Apyrve LgeTa..
= Toauuna | g Crnasmsadne: |0 mm <
== LTpuEK | »
= Crpenkwn | 4
: [ [OPHMMEHWTE ] [ OK ] [ OTMEHa ]

MapameTpel NUHMK...

Ecnu mocTaBuTh THIT Havana «HET», TO TaHHBIE CTPEITKA MOXHO HCIIONIb30BATh IS IPOCTHIX
aCCOLIHMAIINH.

[Tocne 3aBepuieHUs TUarpaMMebl, €€ MOKHO COXpPaHUTh B popmare Visio WM B BUIE pacTOBOTO
n300pakeHus1, CKOIMMPOBATH B JI000OH rpaduueckuii penakrop, uiau B npuioxenne MC Office. B

ocieIHEM, OyIeT BO3MOXKHOCTH 00paTHOTO MEPEHOCA TUarpaMMEbl B Visio, IpH HEOOXOIUMOCTH
JTOpabOTKH.



48

JlaGoparopHas padora 14. U3yyeHue MeT010B NOCTPOEeHUs rpaduuecKuxX Mojesieil cpeacTrBaMmu
Visual Studio 2010 Ultimate

Lenb

Nzyuuts cpeactra Visual Studio Ultimate myist moctpoenust ocHOBHBIX quarpamM UML 1 mo3HaKOMUTBCS
C UX HOTAlUEH.

O6uwue ceedeHust o cpedcmeax Visual Studio dnst modenupoeaHusi UML

Visual Studio Ultimate npegocTaBisieT madI0HbI AJIS MSATH 4aCcTO UcToiib3yeMblx UML-nuarpamm:
BapHaHTOB UCIOJb30BaHUS,
AKTUBHOCTH,
KJIACCOB,
KOMIIOHEHTOB,

® [I0CJEN0BATEIbHOCTEM.
Kpome Toro, MOXHO co3AaBaTh CXEMBI CI0EB, KOTOPbIE TOMOTAlOT ONPEIEIUTh CTPYKTYPY CUCTEMBI.
UML-cxemMbl MOJETUPOBAHMS 1 CXEMBI CIIOEB MOTYT CYIIECTBOBATh TOJILKO BHYTPH MTPOEKTa
MO/IETTUPOBAHUSI.
Bce mpoekTtsl MmogenupoBanus coaepxkar oomuryro UML-monens u Heckoiabko UML-auarpamm. Kaxnas
uarpamma siBisieTcs npenacrasieHueM yactu moaenu. UML-monens cogepKuT Bce 371€MEHTHI,
oroOpaxaembie Ha UML-cxeMax, u MOKeT IpOCMaTPUBATHCS C TIOMOIIBIO 0003peBarens moaeneir UML.

Co30aHue uazpaMm e npoekme MooesiuposaHus
Co3nanue nuarpamMMbl 4 100aBJIeHUE €€ B MPOEKT

1. 3ammyctute Visual Studio Ultimate u B MeHIo ApxuTtekTypa (Architecture) Boibepure KoMaHIy

Co3natb cxemy (New Diairam) (McHIO AianeKTéia ,Z[OCTil'IHO tosbko B Visual Studio Ultimate):
-

m Data Tools | Architecture | Test Analyze Window Help .
s =R 5  New Diagram... Ctri+\, Ctrl+N || 3] &

r B9 ke THid Generate Dependency Graph k

MLClassDiagraml Windows E eCaseli

2. B quanoroBom okHe /lod6aBuTh HOBYIO cxemy (Add New Diagram) Beioepure TpeOyemblii THIT
JMarpaMMbl MOJICTTHPOBAHHUSL:
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IWaBnoHs:

“
&I UML-cxema knaccoe . D

— Onucanune:
Mycras UML-cxema xnaccoe

UML-cxema nocneqoBaTeENBHOCTEH

L

)

T
T UML-cxeMa BapWEHTOB MCNONLI0BEHKWA

UML-cxema AeATENBHOCTH

EE] UML-cxeMa KOMNOHEHTOB
CxeMa cnoees
=]

e JOKYMEHT HANPABNEHHBIX FPadMKOE

MMA CxemMe UML ClassDiagram2.classdiagram

AoBaenTe NPOSKT MOO2NH L.;{,'ﬂ ModelingProjectl

oK | | OTMEHE

3. BBenure UM HOBOU CXEMBI.
4. B okHe /100aBUTH NPOEKT MO/EJIM BHITIOJIHUTE OJHO U3 JIBYX JICUCTBUI:
O C MOMOIIBIO BBIMAJIAIONIETO CIHHCKA BBIOEPUTE MPOEKT MOJEIHPOBAHUS, KOTOPBIM yxke

CYIIIECTBYET B pelIeHUH, U HaxMuTe KHOMIKY OK.
O Bribepure Co3nath HOBbIH mnpoekT wmoaeaupoBanusi (Create a new modeling

project) u Haxxmute kHonky OK.
= B gumanoroBom okHe Co31aHHe HOBOIo NMpoekTa MojaeaupoBanus (puc. I1 1.3)

BBCAUTC UM U PACIIOJIOKCHUC HOBOI'O IMMPOCKTA, 3aTEM HAXKMUTC KHOIIKY CO3JI3TI>.

orerporn S

HMmMa npoekTa: ModelingProject1

Pacnonowmedwe: ChlUseriUserMame\DocumentsiWisual Studiol0\Projects Ob6zop...

HMMa pewenua:  ModelingProjectl1d

7] CozaaTe HATANOr ANA PELEHHA

OTMEHE

Ecnu perieHue oTKphITO, HOBBIN MPOCKT J00ABIISACTCS B PEIICHHE.
Ecnu penienue He OTKPBITO, MOXKHO BBECTH UMSI HOBOTO PEIIICHHUSI.
Ecnu nmpoekT MoaenupoBaHus yKe €CTh, MOKHO MCIIOJIh30BaTh CICAYIOIIYO IPOLEAYPY.

JloGaB1eHne cxeMbl B CYLIeCTBYIOLIMIT IPOEKT MOJEJIMPOBAHNS

1. B oOo3peBaresie pelieHUH LIEIKHUTE y3€J1 POEKTa MOJECINPOBAHHUS.
[IpoexT MoaenupoBanus COACPKUT nanky onpeneneHus moaenu ModelDefinition.
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2. B mento IIpoekT BeiOepuTe kKoMaH 1y JI00aBUTH HOBBIIi 3J1€eMEHT.

3. B JINaJI0TOBOM okHe JloOaBJieHue HOBOI'0 3JIeMEeHTa - <ums npoexma> B
pazzaene HIa0/0HBI IEIKHUTE TUI CXEMbl MOAECIUPOBaHUS, Hampumep, CxemMa KOMIIOHEHTOB
UML.

4. Baeaute uMs CXeMbl 1 HAXKMUTE KHONIKY /[00aBUTH.

OTkpbiTast cxemMa MOJICTHUPOBAHUS OTOOpaKaeTcsl B MPOSKTE MOICTHPOBAHUSI.

Buumanmue
He cnenyer n106aBnsiTh, KOMUPOBATH WIIM TIEPETACKUBATH (DailsIbl CYIIECTBYIOIIEH CXEMBI CIIOEB B PYTOi
MIPOEKT MOJICIMPOBAHUS WIH B IPYTHE MECTOIOJIOKEHUS B PEHIEHUU. JTO MPUBEAET K NICUE3HOBEHUIO
AJIEMEHTOB U3 CKOMMPOBAHHBIX CXEM WM K OIIMOKAM MPH OTKPBITUU cXxeM. Daiisl cCXeMbI T0JKEH
OTKPBIBATHCS B TOM MPOEKTE MOJEIUPOBAHUS, B KOTOPOM OH CO3AaH. DTO CBsi3aHO ¢ TeM, uto UML-
cXeMa SIBIISIETCS TPEICTABICHUEM MOJICIH, TPUHAJICKAIICH MPOESKTY MoAeTrpoBaHus. UTOOBI
CKOTUPOBATh (haii1 CXeMbI, CO3J]alTE HOBYIO CXEMY, a 3aT€M CKOIMPYHTE DJIEMEHTHI U3 UCXOTHON CXEMBI
B HOBYIO CXEMY

Co31aHue mMyCcTOro MPoeKTa MOAeTHPOBAHUS

1. B mento daiin nocnenoBatenbHo BeiOeputTe myHKTH Co3aath u IIpoekT.

2. B nmanoroBom okHe Co3aaTh NPOEKT B pas3zcic YCTAHOBJCHHbIE I1Aa0JOHBI HICIKHUTE
nyHKT IIpoekTsl MoaeIMpOBaHNS.

3. B cpennem okHe menkHute IIpoekT Mmoge1upoBaHus.

4. Ha3oBuTe NMpoeKT M yKaxkxute pacrnonoxenue B noysix Ums u Pacnosioxkenne.

5. B moune Pemenne Boioepute J106aBUTH B penieHne, 9ToObI T00ABUTH HOBBIM MPOEKT B OTKPBITOE

peuieHue, Hnjiu COSIIaTb HOBO€¢ peHIcHUE, YTOOBI 3aKPBITh OTKPBITHIC PCHICHUSA H ,Z[O6aBI/ITB
IIPOCKT B HOBOC PCUICHUC.

Ynajienne cxeMbl MOICJIMPOBAHUS U3 NIPOEKTA

MO0>XHO OJTHOCTBIO YAAJIUTb CXEMY UM BPEMCHHO UCKIIFOYUTD €€ U3 IIPOCKTA, a 3aTCM BOCCTAHOBHUTD.

IToaHoe Yaajl€eHuE CXEMbI U3 IPOCKTA

o DB oOo3peBaresie  pemleHHMil IIEIKHUTE  NPaBOM  KHONKOW  MBIIIM  OCHOBHOM  (aiin,
MPEJCTABISAIONINN CXeMY U HAKMHUTE KHOIIKY Y JAJIUTh.

Cxema ynaisiercs U3 mpoekTa u (aiioBoil cCHCTeMbl. DJIEMEHTBI, 0TOOpakaeMble Ha CXeMe, He
yaanatotcs uz Ooospesarens moaeseit UML.
IIpumeyanue
Bce cxembl conepxar aBa (aiina, oJMH U3 KOTOPBIX ABJISAETCSA JOYEPHUM IO OTHOLICHHIO K
npyromy. Hampumep, eciin mmeeTcsi cxema KOMIOHEHTOB ¢ umeHeMm CD1, ciienyet ynanuts daiin ¢
umeneM CD1.componentdiagram. Ero nouepnuii daiin ¢ umenem CD1.componentdiagram.layout 6yayT
yJaJeH aBTOMaTHYECKH.

BpemenHoe HCKITIOUeHHE CXeMbI H3 MPOEKTA

e Bo0Oo3peBaresie peumienuii menkaure ¢aiin  cXeMbl NPaBOM  KHOMKOHW  MBIIIM U
BbIOEpUTE UCKIIOUNTH U3 POEKTA.
Cxema ynansercs u3 npoekra. OHa He ynansercs U3 (paiaoBoil CUCTEMBI.
IIpumeyanue
DneMeHThl, 0ToOpaxkaeMble Ha cxeme, He yaasstoTes u3 Oodo3pesaresst moaesieit UML.

BoccTranoBiieHue BPEMEHHO HCKJIIYEeHHOH U3 IPOCKTA CXEMBbI

1. B o0o3peBareJie pelieHUH LIEIKHUTE y3€J IPOEKTa MOJECINPOBAHHUS.
Mpumeyanue
[TpoexT MmoaenupoBanus coAepKUT nanky onpeneneHus moaenu ModelDefinition.
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2. B wmento IIpoekT BoiOepuTe koMaH1y JI060aBUTH CylIeCTBYIOILIMA JIEMEHT.
3. B amanoroBom oxHe Jlo6aB/ieHHe CyLIECTBYIOLIEro 3JieMeHTa HaluTe (aii cxeMbl, BhIOepuTe
€ro M HaXkMuTe KHONKY /[00aBUTH.

OTKpbITast cxeMa MOAETUPOBAHUS OTOOPaXKAeTCs B IPOCKTE MOJCINPOBAHHUSL.
IIpumeyanue
C xaxnoif cxemoii cBs3aHa napa (aiisos B ¢aitnoBoii cucreme. He BeiOupaiite daiin c
pacmmupenuem .layout. Kpome toro, Visual Studio Ultimate He mognepxuBaet q00aBiIeHHE
cyuiectByromux UML-cxeM K HECKOJIBKUM MPOEKTaM MOAETNpoBaHus. Bee (aiiiabl cxem TOKHBI
OTKPBIBATHCS B MPOEKTE MOAEITUPOBAHUS, B KOTOPOM OHM CO3JaHbl. TO CBs3aHO ¢ TeM, uto UML-cxema
IIOKAa3bIBAET MPECTABICHNUE MOJIENH, IPUHAUIEIKAILIEE TPOEKTY MOJEITUPOBAHMSL.

lNpedcmaeneHue duazpamm coanacHo Visual Studio Ultimate
JAmnarpaMMa BapHaHTOB UCIOJIb30BaHMs (MPele1eHTOB)

B Visual Studio Ultimate B duacpamme sapuanmos ucnonv308arus 0000IIEHBI CBEICHUSI O TOM, KTO
HCIIOJIB3YET MPHJIOKEHUE WIIH CUCTEMY, U KaKUe ICHCTBHUS C 3TUM MPUITOKEHHEM HJIH CUCTEMON OHU
MOTYT BBITTOJIHSATh.

Cxema BapHaHTOB UCIIOIb30BaHUS SIBJISIETCS OCHOBHBIM HHCTPYMEHTOM, UCIIOJIB3yEMbIM ISl OTIUCAHHUSI
MOJIb30BATEIbCKUX TpeOoBaHuit. OHa OMHUCHIBACT OTHOILICHUS MKy TPEOOBAHUSIMH, MOJIH30BATEIISIMUA U
OCHOBHBIMH KOMIIOHEHTaMHU. OTHAKO CXeMa BapUaHTOB MCIIOJIb30BaHUsI HE OMUCHIBACT TPEOOBAHUS
MOIPOOHO, UX MOKHO MPECTABUThH HA OTCIBHBIX CXEMaX MM B IOKYMEHTaX, KOTOPBIE MOXHO CBSI3aTh C
KaXIbIM BApHAHTOM HCIIOIb30BaHHUS.

YreHune cxem BapUAHTOB UCII0JbB30BaHUA

B (91 (59147410)11150,€ Ta6J'II/IIIaX OIMMCAHBI 3JICMCHTLI, KOTOPBIC MOYKHO HCIIOJIB30BATh HA CXEMC BApHWAaHTOB
HCIIOJB30BaHUs, U KX OCHOBHBIC CBOMCTBA.

Cyﬁ'beKTbl, BapHAHTbI UCITOJIBb30BAHHUA U NMTOJACHUCTEMbI

«MOACHCTEMA®
CucTtema Dinner Mow

P

MpenocTaenTs
MEHHD

S
371 3

00 o . nd
N

AKA3IATE 2y -cf'| |;q
N

K. nueHT FectopaH
3 3

N

2
AdocTaeuTe eay

®urypa JJjieMeHT Onucanue ¥ OCHOBHbIE CBOIICTBA

1 Cyo0bekT [TpencrapisieT moab30BaTeNsl, OPraHU3ALUIO I BHELIHIOI CUCTEMY,
B3aMMO/ICHCTBYIOMIYIO C HCIIOIB3yEMbIM MPHUIIOKEHUEM HITH
cucreMoil. CyOBeKT — 3TO BHUJI THIIA.
. IIyTh Kk pucyHKY — IyTh K (ailily u300pa>keHus, KOTOpbIA cleayer
UCIOJIb30BaTh BMECTO 3HAukKa CyObeKTa MO yMONYaHWMIO. 3HA4YOK JOJKEH
ObITH (haitmom pecypcoB B mpoekte Visual Studio.
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2 Bapuant
HCII0JIB30BAHUS

3 Acconuanus

4 IMoacucrema
HJIH
KOMIIOHEHT
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Onucanye 1 OCHOBHBIE CBOHMCTBA

IIpencrasnsier nelcTBUS, BBIIIOJHEHHBIE OJTHUM WU HECKOJIbKUMH
CyOBEeKTaMu /7151 TOCTUIKEHUSI KOHKPETHOH 1e. BapuaHT ucnons30BaHus
— 3TO BH/JI TUIIA.

. IIpeameTsl — mojacucTeMa, B KOTOPOH OTOOpakaeTcsi BapUaHT
WCIIOJIb30BaHUS.

VYka3bIBaeT, UTO CyObEKT MIPUHUMAET y4acTUe B BApUAHTE UCTIOIb30BAHUSI.

Cucrema WM IpUI0KEHUE, ¢ KOTOPBIM BEJIETCS padoTa, JIN0O0 4acTh
CHUCTEMBI WJIH MPUIIOKEHUS. MOXKET MPeICTaBIATh COOOH YTO YrOJHO — OT
KPYITHOM CETH JI0 OJTHOTO KJIacca B MPUIIOKEHHUU.

BapuaHTBI HCTIOJIB30BaHUS, TIOIICP)KMBAEMBIE CUCTEMOU MM KOMITOHEHTOM,
0TOOpaXKaroTCsl BHYTPH MPSIMOYTOJIbHUKA. UTOOKI O0Jiee SICHO OYepPTHTH
00J1aCTh NEHCTBUS CUCTEMBI, PEKOMEHIYETCS IMOKa3aTh HEKOTOPhIC BApUAHTHI
WCIIOJIH30BaHUS 3a MpeeaMu IPSIMOYTOJIbHUKA.

[TogcucTema Ha cXxeMe BapHAHTOB MCIIOJIb30BAHMS, 110 CYTH, UMEET TOT JKE
THII, YTO ¥ KOMIIOHCHT Ha CXEM€E KOMIIOHCHTOB.

. SIBJsieTcsi HESIBHO CO31aBaeMbIM JK3eMILISIPOM — €CJIM 3HAYCHHE
false, BbIMIONHSAIOMIAS CHCTEMAa HMMEET OAMH WM HECKOJILKO OOBEKTOB,
HampsIMyl0 COOTBETCTBYIOIIMX 23TOoW mnojacucrteme. Ecomu  3HadueHue true,
MOJICKCTEMA SIBIIAETCS KOHCTPYKIIMEH B MPOEKTHPYEMOM CHUCTEME, KOTOpas
oTOOpa)kaeTcsi B  BBINOJHSIOIICH CHCTEME TOJBKO TPH  CO3JAaHUHU
JK3EMIUISIPOB €€ COCTABHBIX YaCTEH.

CTpyKTypHpOBaHUEe BAPHAHTOB HCIOJIL30BAHUSA
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Omnucanne

Bxutrovaromuii BApuaHT UCHOJIb30BAHUS BHI3HIBAET
BKJIFOUCHHBIH. BKITIOUEHNE UCITONIB3YETCs, YTOOBI ITOKa3aTh, Kak
pa3OUTh BapUaHT UCIIOIB30BAHMSI HA HECKOJIBKO 00JIee MEJIKUX
maroB. BkitoueHHbIN BapuaHT UCIIOJb30BaHUSI HAXOIUTCS Ha
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Omucanne

OKOHYaHHUH C HAKOHEUHUKOM CTPEIIKH.

OOparuTe BHUMaHUE, YTO HA CXEME HE IMMOKa3aHa MOCIeI0BaTeIbHOCTh
maroB. [[yst mogpoOHOTO OmHMcaHus ATUX IAroB MOYKHO
BOCIIOJIL30BAThCS CXEMOM ASITCILHOCTH, CXEMOM
MOCIE0BATEIBHOCTEN WU APYTUM IOKYMEHTOM.

Pacmmpsiromuii BapuaHT UCTIOIb30BaHUs 100aBIISIET LIEJIU U LIary B
pacupsieMblii BapuaHT UCIIOJIb30BaHus. Pacimpenus padoraior
TOJIBKO IIPH OIPEJENICHHBIX yCIOBUAX. PacMpeHHbIi BapuaHT
HCIIOJIb30BAaHUs HAXOAUTCS HA OKOHYAHUH C HAKOHEUYHUKOM CTPEJIKH.
OOparuTe BHUMaHUE, 4YTO HAa CXEME HE IIOKAa3aHbl KOHKPETHBIE
YCIJIOBUSL, IIPU KOTOPBIX PUMEHSIOTCS PACIIMPEHUS: UX MOXKHO
3aIKACcaTh B KOMMEHTAPUU WIH APYTOM JOKYMEHTE.

YcTaHaB/IMBaeT OTHOIICHUE MEXKTY CIICIIHATN3NPOBAHHBIM H
00001meHHBIM di1IeEMeHTOM. OOO0OIIEHHBINA DIIEMEHT HAXOIUTCS HA
OKOHYaHUH ¢ HAKOHESYHUKOM CTPEIIKH.

CrienaiM3upOBaHHBIA BApUAHT UCIIOIB30BAHMS HACIICTYET NN U
CyOBEKTBI CBOEro 000OLIEHHS U MOXKET JOOABIATH 00Jiee KOHKPETHbBIE
LIEJIM U IIary IJId UX JOCTHIKEHU.

Criennanu3upoBaHHBIN CyOBEKT HACIICyEeT BApUAHTHI UCTIOIB30BAHUS,
aTprOyTHI M aCCOIMAIIUU CBOETO 00OOIIICHUS U MOXKET JTOOABIISITH
JIOTIOJTHUATEIbHBIE OOBEKTEL.

yKaSI)IBaeT, 4YTO KOHCTPYKIUA UCTOYHHUKA 3aBUCUT OT KOHCTPYKIIHNHN
oeiaceBoro 00BEeKTA.

Ucnonw3yercs myist mob6aBiaeHUs: 00X MPUMEUaHUA Ha CXEMeE.

ApredakT npeoCTaBIsSeT CChIIKY Ha IPYTYIO CXEMY WIIH

JIoKyMeHT. Ero MoxHO co3iath, neperamus ¢aitn uz Obo3peBarens
pemenuii. C momMoIbo HHCTpyMeHTa "3aBUCUMOCTR" apTedaxT
MOJKHO CBSI3aTh C JIFOOBIM JIPYTHM 3JIEMEHTOM Ha cxeme. Kak mpaswuio,
apTedakT UCIOIB3YETCs IS CBSI3M BAPHAHTA MCIIOJIb30BAHHUS CO
CXEMOH TocieaoBaTesbHOCTEH, cTpanuliet OneNote, JOKyMEHTOM
Word wnmu npesenranueit PowerPoint, kotopast moapo0OHo ero
omuchIBaeT. JJoOKyMEeHT MOKeT JIU0O MPEeACTaBIATH COOOM INEMEHT B
pemenuu Visual Studio, 1160 TOKyMEHT B pacioJIOKEHUU C OOIITUM
J0CTyTOM, HampuMep Ha caiite SharePoint.

. I'mnepcebika. URL-agpec unu myTe K ¢aidmy cXeMbl WIH
JIOKYMEHTA.

JIBaXKIBI MEIKHATE apTe(aKT, YTOOBI OTKPHITH (hailsn mim Beo-
CTpaHUILy, C KOTOPOIi OH CBsI3aH.

BapuanTs! ucnonb3oBaHus, CyOBbEKTHl U MOJICUCTEMBI MOTYT
COJIepKaThCsl BHYTPU MakeToB. PUTypbl NAKETOB HE OTOOpaXaroTcs Ha
CXeMe, HO MOKHO 33J1aTh CBOMCTBO

cxembl LinkedPackage. DnemMeHTbI, KOTOpbIE BIOCIEICTBUN OYIyT
CO3JIaHbl HAa CXeMe, TIOMELAI0TCS B ATOT MaKET.
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Juazpamma nocnedoeamenbHocmel

B Visual Studio Ultimate cxema nociedosamenvrocmeti ToKa3pIBaeT B3aUMOJICHCTBHE, KOTOPOE
MPEICTABISET IMOCIIEI0OBATEILHOCTh COOOIICHII MEX Ty IK3EMILISIPAMH KJIACCOB, KOMITOHEHTAMH,
MoJicuCTeMaMu U cyObekTamMu. Bpems yBenuunBaeTcs BHU3 110 AMarpaMMe, Ha KOTOpO# MOKa3bIBaeTCs
Nepexo/ YIpaBIeHUs OT OJHOTO Y4acTHHKA K ipyromy. Utoos! coznate UML-cxemy
MOCTEI0BATEIBHOCTEHN, B MEHIO ApXUTeKTypa menkHute Co3aarb cxemy.
Ha pucynke noka3an npumMep 3K3eMIUISIPOB U COOBITHI BMECTO KIIACCOB U METOI0B. Ha pucyHke MOTyT
MOSIBIIATBCSI HECKOJIBKO 3K3EMIUIIPOB OJTHOTO U TOTO K€ THUIA, a TAKXKE HECKOJIBKO BXOXKIEHUN OJTHOTO
COOOIIEHUSI.
Cy1iiecTByeT ABa BUAa CXEM MOCIEA0BATEIbHOCTEM:
e CxeMbl mOC/I€I0BATEILHOCTE, OCHOBAHHbIE HA KoOJ€ MOTYT OBITh CO3MaHBI W3 KOJAa
nporpamMmbl .NET u momernieHs! B 11000# TPOEKT.
e Cxembl nocienoBareabHocteii UML o6pa3yior yacte Monenun UML U CymiecTBYIOT TOJNBKO B
npenenax UML-npoekTa MoaenupoBaHus.
JIBa BuJa cxeM MOCIE0BATEIbHOCTEN TOX0KHU, XOTSI HEKOTOPBIE U3 CBOMCTB MX 2JIEMEHTOB
pasInyaroTCs.
YreHue cxeM MOCJIe10BATEIbHOCTEH
B cnenyromieit Tabnuile onucaHbl 3JI€MEHTHI, KOTOPbIE MOXKHO BUJIETh Ha CXEME MOCJIEI0BAaTEIbHOCTEH.
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1 JIMHMSA KUZHI BeprukaneHas muHUS, KOTOpast MPEACTABIISAET MOCIEA0BATEIBHOCTh

COOBITHI, TPOUCXOAIINX B YYACTHUKE BO BPEMsI B3aMOACHCTBUS,
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Onucanue

KOT'JIa BPEMsl HAaIpPaBJICHO BHU3 IO 3TOM JUHUH. DTOT YYACTHHK MOXKET
OBITH PK3EMILISIPOM Kjlacca, KOMIIOHCHTA HIIM CyObEKTa.

VYyacTHUK, SIBASIONIAICS BHEIIHUM 110 OTHOIIECHHUIO K
pa3zpabaThIBa€MOil CCTEME.

MO3KHO 3aCTaBUTh CUMBOJ CYObEKTa OTOOPaKaThCs B BEPXHEH 4acTu
JINHUM 5KU3HH, 33]1aB €€ CBOMCTBO CyObeKT.

OTnpaBuTenb 0XKUAAET OTBETA HA CHUHXPOHHOE COOOIIEHHE MIEPE]] TEM,
KaK MPOJOJLKUTE. Ha puCcyHKe 1oKa3aH BBI30B U

B03BpaT. CHHXPOHHBIE COOOLIEHUSI UCIIOJIb3YIOTCS JISI
MpeICTaBICHHs OOBIYHBIX BHI30BOB (DYHKIIUI BHYTPH MPOTPAMMBI, a
TaKXe IPYTUX BUJOB COOOIECHH, KOTOPHIE IPUMEHSIOTCS
aHAJIOTMYHBIM 00pa3zoM.

CooOmienue, He Tpedyrollee OTBETa Mepe]] MPOJA0KEHUEM pabOThI
OTMPABUTEISL. ACHHXPOHHOE COOOIIEHNE TTOKA3bIBAECT TOIHKO BHI30B
oT otnpaBuTens. Vicronb3yercs As MpeCTaBICHUS CBA3H MEKIY
OT/IETTbHBIMU TTIOTOKaMU WM CO3/IaHHsI HOBOT'O TMOTOKA.

BeprukanbHblii 3aTCHEHHBIN PSAMOYTOJIBHUK, KOTOPBIN MOSBIISAETCA
HAa JINHUU KU3HU YYaCTHHUKA U IIPEICTABIISIET IEPUOJ, KOTAA YYaCTHUK
BBITIOJHSET ONEPALIHIO.

BrInosHeHNE HAYMHAETCS, KOT/1a yYaCTHUK MOJIy4aeT

coobmienue. Ecin nHUIMHpyeMoe co0o0IIeHne ObUIO CHHXPOHHBIM
COOOIIEHNEM, BBITIOJTHEHUE 3aKaHUMBACTCS CTPEJIKON BO3BpaTa K
OTIIPaBUTEIIIO.

Coo0mienue, Bo3Bpalaroiieecs 00paTHO YYaCTHUKY, KOTOPBIN
OKHJAeT BO3BpaTa U3 MPEeblIyIIero Bei3oBa.Pesynprupytoiiee
BXOJKJICHHE BBITIOIHEHUSI 0TOOpakaeTcs MOBEPX CYHIECTBYIOIIETO.

CooOrienne oT yuacTHUKa caMoMy cebe. Pesynbrupyromee
BXO’KJICHHE BBITTOJTHEHUSI OTOOpaXkaeTCsi MOBEPX OTIPABIISIOIETO

BBIINIOJIHCHHU .

Coobmenue, co3aroniee y9acTHHKA. ECIIM y9acTHHUK TOJTydaeT
COOOIIEHNE O CO3/IaHHUH, OH JIOJDKEH OBITh MEPBBIM, KTO €T0 MOJyYaeT.

ACHHXPOHHOE COOOIIIEHHE OT HEU3BECTHOTO MM HE YKa3aHHOTO
Y4aCTHHUKA.

ACHHXPOHHOE COOOIIEHNE HEU3BECTHOMY UJIM HE YKA3aHHOMY
yYaCTHUKY.

HpI/IMe‘{aHI/Ie MOXHO IIOAKJIOYHUTD K JII000H TOYKE JTUHHUH KU3HH.

3aKiIro4aeT nocae0BaTeIbHOCTh COOOIEHUI, KOTOPbIE ONPEIEICHbI B
JIPYroi CXeMe.
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Onucanue

YTto0KI cO3aTh HCIOJIb30BaHNE B3aHMOAEH CTBHSA, IIIEIKHUTE
WHCTPYMEHT M BBIIIOJIHUTE TICPETACKUBAHHUE ITOBEPX JIMHUM KU3HH,
KOTOpBIE TPEOyeTCs BKITFOYHUTh.

Konnexnus pparmenton. Kaxapiii pparMeHT MOKET BKITFOUATh OJHO
WM HECKOJIBKO coobmieHmid. CyIiecTByeT HECKOIbKO BUIOB
00BbeTMHEHHBIX (PparMeHTOB.

Urto0bl co3math (hparMeHT, METKHUTE COOOIICHHE MPaBOi KHOMKOM
MBIILIM, HABEIUTE yKa3aTellb Ha MyHKT Pa3MecTuTh BO (pparmenre,
MOCJIe Yero BeIOepUTe THIT (pparMeHra.

MoXeT UCTIOB30BATHCS JIJIsl YCTAHOBKH YCJIOBUS, 3aBHCSIIECTO OT
TOrO, OYJIeT JIM HaiieH PparMeHT.

UtoOkI 3a1aTh yCIIOBUE, BEIOEpUTE (DparMeHT, BRIOCPUTE YCIIOBUE U
BBEJIUTE 3HAYCHHE.

Komnexmust cooOmeHwii 1 TMHUHA KU3HH, KOTOpasi 0ToOpakaeTcs B
cXeMe MocieI0BaTeIbHOCTH. YTOOB IPOCMOTPETh CBOICTBA
B3aMMOJIEICTBUS, HE00X01MMO BBIOpaTh ero B O6o3peBartesie UML-
MOJIEJIH.

Ha pucynke oto6pakaercst B3aumoieiicTere. YToOsl MPOCMOTPETh
CBOWCTBA, MICIKHUTE MyCTYIO 00JaCTh CXEMBI.

IIpumeuanue

HMMeHa cxeMbl IOCIIeI0BATEIbHOCTEH, 0TOOpakaeMoro
B3aUMOJICHCTBUS U (haiiyia, KOTOPBIN COMEPKUT CXEMY, MOTYT
pa3IuyaThCA.

UML-cxeMa KJ1accoB OMMCHIBAET CTPYKTYPbl OObEKTOB U CBEECHUH, HCIIOIb3yEMBbIE AJIsl BHYTPEHHEH
OpraHM3aliy MPUIOKEHUS U 11 B3aUMOJEICTBHS C nosb3oBarensiMu. Kpome Toro, cxema
MIPEJOCTABIISAET CBEIEHHUS 00 ITUX CTPYKTypax 0€30THOCUTENIbHO KaKOH-TM00 KOHKPETHOM
peanuzanuu. Ee kiacchl 1 OTHOIIEHHSI MOTYT pPeajl30BbIBAThCS HECKOIBKUMU CIoco0aMu, HalpuMep B
Tabaunax 6a3el JaHHbIX, XML-y371ax UM coueTaHUAX NPOrpaMMHBIX OOBEKTOB.

YrteHune cxeM KJIACCOB

B sTom pas3aciic B Ta6n1/1ue OIMMCAHBI 3JICMCHTHI, KOTOPBIC MOKHO YBUJCTH Ha UML-cxeMe KIaccoB.
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®urypa JJjieMeHT Onucanue
1 Kuaace Ornpenenenne 00bEKTOB, COBMECTHO 00IaTaf0IINX JaHHBIMHU
XapaKTEPUCTUKAMU CTPYKTYPbI U TTIOBEICHUS.
1 Knaccudukarop Obmee nms a7 Kilacca, uHTEpdeiica wim
nepeurciieHnss. KoOMImOHEeHTHI, BApHaHThI UCIIOIB30BAaHUS H CYOBEKTHI
TaKKe SIBJISIOTCS KIIacCH(UKATOPaMHU.
2 OneMeHT ynpasineHus | Ecnm moapoOGHOCTEH KiaccudukaTopa He BUIHO, METKHUTE

"CBEepHYTH/pa3BepHYTh'" pacCIIMPUTEIh B BEPXHEH JICBOW YacTh Kiaccudukaropa. Muorma

3 ATpuOyT

4 Onepanus

5 Acconuanus
Sa Arperar

50 Komno3unus

TaK)Ke HY>KHO IIENKHYTH [+] IS KaXKI0TO CeTMEHTAa.

Tunu3zupoBaHHOE 3HAUYCHUE, TPUKPEIUICHHOE K KaXKJIOMY SK3EMIUISIPY
KJ1accuuKaropa.

UtoO0BI 100aBUTH aTPUOYT, IMIEIKHUTE pa3acsl ATPHOYTHI U

Haxmute BBO/I. Benure curaarypy atpudyTa

Meton ninu GyHKIUS, KOTOPYIO MOKHO BBITIOJIHUTE C TIOMOIIBIO
AK3EMIUISIPOB Kinaccudukaropa. YToObl 700aBUTH OmepaIuio,
uienkHuTe pasaen Onepanun u Haxmute BBOJ. Benute curnarypy
orepanuu.

OTHolIEeHNE MEXY WIEHAMU JBYX KI1acCU(PHUKATOPOB.
Acconuanusi, mpeacTaBistonasi OTHOILIEHUE COBMECTHOTO
BnajeHusa. CBOHCTBY Arperat pojiu-BiaJeiblia MIPHUCBOCHO 3HAUCHUE

CnesaHo oomIuM.

ACCOHI/IaIII/IH, OpeaACTaBIAIOMAsA OTHOMICHUEC LICJIOTO U
qacCTu. CBOfICTBy ArperaT PoJIn-BiIaacCiiblia IPUCBOCHO 3HAYCHUC
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Onucanue

CocTaBHOIi.
Nms accoumanmu. IMst MOKET 0CTaBaThCs MyCTHIM.

Nms posy, T. €. OIHOTO U3 OKOHYAHUM accounanuu. Moxer
HCIIONIB30BAThLCS JJI CCBUIKH Ha CBI3aHHBINA OOLEKT.

VYKa3bIBaeT, CKOJIbKO 0OBEKTOB Ha 3TOM OKOHYAHUU MOXKHO CBSI3aTh C
00BeKTaMu Ha JIpyroM okoH4aHuu. Kax/plil 3aKka3 B 3TOM Ipumepe
JIOJDKEH OBITH CBSI3aH TOJIBKO C OJHUM MEHIO.

* 03HAYAET, YTO OIPAHUYEHUSI YUCIIA CCHIIOK, KOTOPHIE MOXKHO
C0311aTh, HE CYILECTBYET.

Kounkpemnuiii knaccupukaTop HacleyeT 4YacTh CBOETO ONpeaeeHUs
OT 0buezo knaccudukaropa. OOMmuU KI1acCHPUKATOP HAXOAUTCS Ha
OKOHYAHUU COCIUHUTENS C YKa3aTeleM CTPEiIKu. ATpUOYTHI,
ACCOIIMAIINY U OTIEPAIIMH HACIEIYIOTCS KOHKPETHBIM
KJIacCU(PUKATOPOM.

Bocnons3yiitecs nuactpymentom HaciienoBanue, 4To0Obl co3/1aTh
000011eHIE MEXTY ABYMS KJIaCCU(DUKATOPAMH.

YnpaeneHne MeHw 13
El «uHTepeics IU' snepeduncnennes (11
MenuManager 14 MenuStatus
= ArpubyTes 0 == == = =| = Autepanw
+ MenusStatus : MenuStatus Constructing
= Onepaunn Available
+ AddMenultem(String, Money) Suspended
M
|
| )
“MMNOpTS | 13
|
|
YnpaBneHue pecropaHom 12
durypa DaeMEHT Ornucanne
10 HuTepdeiic OrnpesieieHre 4acTy BHEIITHE BUIMMOTO TTOBEICHUST 00bEKTa

11 Ilepeunciaenue Kiaccudukarop, COCTOSIIMI U3 HAOOpa CTPOKOBBIX JIMTEPAJIOB.
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@urypa DnemMeHT Onucanue

12 IHaker ['pynmna knaccudukaTopoB, accoruanuii, 1eMCTBUHN, TMHUNA KU3HH,
KOMITOHEHTOB U NakeToB. Jlornueckasi cxema KJ1accoB IMOKa3bIBAET, YTO
YJIeHaMHU JaHHOT'O TIaKeTa SIBJISIFOTCS K1acCu()UKaTOPhI U MaKETHI.
O6uacTh BUANMOCTH UMEH OTpaHUYMBACTCA MakeTaMu, Tak uto Kiaccl B
[Taket1 ornmmuaercs ot Kiaccl BHe 3Toro makera. Mimst makera otoOpaxaeTcs
Kak yacTb cBOKMCTB IloJ1HOE MMS €ro COAEPKUMOTO.
CaoiictBo CBsizaHHbI# makeT 110001 UML-cXeMbl MOKHO HACTPOHTH TaK,
9TOOBI OHO CCHUIAJIOCH HA MAKeT. B ATOM ciydae Bce 2JIeMEHTHI, CO37[aBacMbie
Ha ATOM cXeMe, CTaHyT YacThio makera. OHU OTOOPaKAIOTCS B MAKETE
B IIpoBoanuke no moaeasim UML.

13 Hmnopr OTHolIEeHNE MEXKY NTaKeTaMH, YKa3bIBAIOILIEE, YTO OJUH ITaKET BKIIOYAET BCE
OIpeIeNIeHus Ipyroro.

14 3aBucumocts | OmpesesieHne WK peaTu3alis 3aBUCUMOTO KIaCCH(PUKATOPA MOKET
WU3MEHUTHCS, €CIIM U3MEHSETCS KJIacCH(PUKATOP HAa OKOHYAHUU C
HAaKOHEYHUKOM CTPEJIKHU.

El =MHTEphERC [i =nHTEpDERC
?npasneuue KaTanoraMH YI'IDEE.HEHHE KaTanoraMmu
]
9 16 ( ) ¥npasneHwe KaTanoram
| -
|¥| AwmcneTuep meHio |¥| OwcneTuep meHio
@urypa JJieMeHT Onucanue
15 Peamu3aumsa Kiacc peanusyer onepainuu u aTpuOyThl, ONpeieIeHHbIe HHTepherncoMm.

Bocnonssyiitecs nactpymenTom HacsegoBanue, 4To0bl CO3/1aTh peaTn3aiiuio
MEXTy KJIaccoM U HHTepEHCcCOM.

16 Peamm3anms AnbTEpHATUBHOE NPEACTABIECHUE TOTO )K€ OTHOLIEHHsI. MeTKa Ha CUMBOJIE
0003HaYeHMsI YKa3bIBaeT HA HHTEpEIiC.
UYTo0bl cO3/1aTh ATY MPE3CHTAIINIO, BEIICTUTE CYIIECTBYIONIEE OTHOIICHUE
peanuzanuu. Psgom ¢ acconumanuen nosisisieTcst Ter gerctaus. lllenkuure ter
nerictBus ¥ BeiOepuTe Iloka3pIBaTh 0€3 ONMUCAHUS OTIePAIHIi.

Huaepamma desmenbHocmu

Ha cxeme akmuenocmu 6usHec-npolecc Wiu NporpaMMHBIN MPoLiece MOKa3aH Kak pado4uii mporecc,
COCTOSIIIIMN U3 psAa AEHCTBUI. DTHU JEMCTBUS MOTYT BBIIOIHATHCS JIFOJbMH, IPOrPaMMHBIMU
KOMITOHEHTAMHU WJIM KOMITBIOTEpaMHU.
CxemMy aKTUBHOCTH MOYXHO MCIIOJIb30BaTh AJIsl ONMCAHUS IIPOLECCOB HECKOIBKUX THUIIOB, TAKUX KaK B
CJIEIYIOIINX IPUMeEpax.

e busnec-npouecc unu pabounii mpoiecc, B KOTOPOM YHaCTBYIOT MOJIb30BATENN U CUCTEMA.

e [llaru B TecTOoBOM cityyae.
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e IIporpamMMHBId MPOTOKOJ, T. €. pa3pelieHHas IMOCIEI0BATEIIbHOCTh B3aUMOJICUCTBUNA MEXIY
KOMITOHEHTaMH.

e IIporpaMMHBIi AITOPUTM.
B 3TOM pasznene onucaHbl 3JIEMEHTHI, KOTOPBIE MOKHO UCIOJIb30BAaTh B CXEMaX aKTUBHOCTH.
YreHue cxeM aKTUBHOCTH
B tabnuiax B cneayromux pa3zeniax onucaHbl 2JIEMEHThI, KOTOPhIE MOKHO HCIIOH30BATh HA CXEME
AKTHUBHOCTH, U UX OCHOBHBIE CBOMCTBA.
JlelicTBUS U JpyTUe 3JIEMEHTHI, 0TOOpa)kaeMble Ha CXeMe aKTUBHOCTH, MPEJICTABIIAIOT COOO0H OHO
JercTBHE. DTH IEUCTBHS MOXKHO ITPOCMOTPETH B 0003peBarene mozeneir UML. On co3znaetcs mpu
N00aBJIEHUH TIEPBOTO 3JIEMEHTA B CXEMY.
UToOBI IPOYUTATH CXEMY, IPEACTABbTE, YTO TOKEH WJIM MOTOK YIPABICHUS IPOXOIAUT BIIOJIb
COCIMHUTEIICH OT OJJHOT'O ACUCTBUSA K IPYTOMY.
IIpocTbie MOTOKM yNIPaBJICHUS

IlocienoBaTeabHOCTD AeHICTBUM MOKHO ITOKA3aTh ¢ IIOMOIIBIO BETBEH U [TUKJIOB.
B kasaoMm zakaze
COABPMATCR NSMeHThI
» TONBKO W3 QAHOMD MEHKD,
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®durypa IjeMeHT Onucanue ¥ OCHOBHBbIE CBOMCTBA
1 HeiicTBue [ITar B neicTBUHU, B KOTOPOM MOJIB30BATENIN TPOTPAMMBI BBITTOTHSIIOT

Kakue-11n00 3a1aqu.

JleiicTBrE MOKET HAYMHATHCS, KOT'1a TOKCH OBLI MOJy4YeH BCEMH €T
BXOOAIIUMHU ITIOTOKAMHA. KOFI[a ﬂeﬁCTBHG 3aBepIH€HO, TOKCHBI
OTIIPABJISIFOTCS BO BCE MCXOISIINE MTOTOKH.

. Body — 3anaer aeiicTBue B moagpoOHOCTSIX.

. Language — s13bIK BeIpaXkeHUs B cBoiicTBe Body.

. Local Postconditions — orpanuuenus, KOTOpble JOKHBI ObITH
YAOBJIETBOPEHBI 110 3aBEPILICHUHN BBINTOIHEHUS. Llenb, tocTuraemas
JIEACTBUEM.

. Local Preconditions — orpanu4enusi, KOTOpPbIE TOJDKHBI OBITH

YAOBJICTBOPCHBI 10 Havdalla BBIIIOJIHCHUS.
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Onucanue ¥ OCHOBHBIE CBOHCTBA

CoenuHuTenb, KOTOPBIN MOKAa3bIBAET MOTOK YIPABICHUS MEKIY
nercTBusIMU. UTOOBI HHTEPIIPETUPOBATH CXEMY, IPEICTaBhTE, UTO TOKEH
MEPEXOUT OT OAHOTO IEUCTBUS K APYTOMY.

UToOBI CO31aTh MOTOK YIPABJICHHUS, UCTIOIB3YIUTE

cpenctBo CoeIMHUTEIb.

Yka3bIBaeT MepBbId 1IAr WK Iarv B JeMCTBUU. B Havase neicTBUS TOKEH
HepeXOI[I/IT N3 HA4YAJIBbHOT'O y3na.

Oxonuanue aeiictus. [1o mpuOBITUN TOKEHA ACCTBHE 3aBEpPIIACTCS.

YcaoBHas BETBB B ITOTOKe. MIMeeT oiMH BXO/ U JIBa WIIK OoJjiee
BBIXOO0B. BXoasmuii TOKeH MOSBISECTCA TOJIBLKO Ha OJHOM M3 BEIXOJO0B.

YcnoBue, KOTOpPOE 3aa€T, MOXKET JIM TOKEH MPOXOJUTH BJIOJb
coequHuTeld. Yane BCero ucrnoiab3yrTcs Ha UCXOISIIMX MOTOKaX y3J1a
pEIIEHUI.

UToOBI 3a71aTh yCIIOBUE, MICIKHUTE TTOTOK MPABOM KHOMKOM MBIIIIH,
BbIOepHUTe CBOMCTBA U 3a71aliTe CBOMCTBO Y CJIOBHE.

TpeOyeTcs 1u1st CIUSAHKS TTOTOKOB, pa3/IeJICHHBIX y3JI0M pernieHui. Mmeer
IBa UJiIn 60.1166 BXOI0B U OJUH BBIXO. Token Ha JII060M BXOJ€C
0TOOpaKaeTCsi Ha BBIXOJIE.

Hpe,I[OCTaBJ'IHeT JOIIOJIHUTCIIBHBIC CBEACHUA 00 OJIEMCHTAX, ¢ KOTOPbBIMHA
CBsA3aH.

JleiicTBre, KOTOpOe onpenensiercs 6oee MOAPOOHO Ha IPYTOii cXxeme
AKTUBHOCTH.

. IsSynchronous — eciu 3HaueHue true, 1€MCTBUE OKUIAET
3aBEPIICHHS aKTUBHOCTH.
. Behavior — BrLI3BanHOE neiicTBHE.

JelicTBre, KOTOPOE BBI3BIBAET OMEPAIIMIO JJIs IK3EMILIAPA Kiacca.

[ToTok paboT, OMMCHIBAEMBIN CXEMOM aKTUBHOCTU. UTOOBI MPOCMOTPETH
CBOWCTBA JIeHCTBHA, HE0OX01MMO BEIOpaTh ero BOG03peBaTese Mojaeeit
UML.

. Is Read Only — eciiu 3HaueHue true, 1eMCTBUE HE TOHKHO
W3MEHSTh COCTOSIHUE HU OJHOTO 00BEKTA.
. Is Single Execution — eciii 3HaueHue true, 0THOBPEMEHHO

BO3MOJXHO TOJBKO OAHO BBIIIOJTHCHUE JTO# CXEMBEL.

Ota cxema otoOpakaeT feiictBrue. UToObI MPOCMOTPETH €€ CBOMCTBA,
IIEKHUTE ITyCTYIO 00JIACTh CXEMBI.



®durypa IjeMeHT

IMapaJieJbHbIE TOTOKH
MoHO onucaTh NOCJIEN0BATENBHOCTH JEUCTBUM, BBIIIOJHAEMBIX OJHOBPEMEHHO. J{OMIOIHUTEIbHBIE
CBEJICHUS CM. B pa3Jieiie O CO3JaHUM MapaJUIeIbHBIX TOTOKOB.
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Onucanue ¥ OCHOBHBIE CBOHCTBA

ITIpumeuanue
Hmena cxeMbl akTUBHOCTH, (paiiia, KOTOPBIH CONEPKUT CXEMY, U
JefcTBUs, 0TOOPaXKaeMOro Ha CXeMe, MOTYT Pa3INyaThCsl.
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Onucanue

Pazpenser enuHblil NOTOK Ha MapaieabHble NOTOKU. Kaxx bl Bxoasmui
TOKEH cO3/1aeT TOKEH Ha KaKIIOM HCXOIAIIEM COSIHUHUTEIE.

OO0BbeauHsET NapayiIebHbIC TOTOKH B OJMH MOTOK. Ecim kaxapIi
BXOI[?IIJ.IPII’I IIOTOK UMECCT 0)1(1/1;[21}01111/1171 TOKCH, CO30a€TCA TOKCH Ha BBIXO/JC.

JleiicTBUE, KOTOPOE OTHPABIISET COOOIICHHE WA CUTHAII APYTOMY JICHCTBUIO
WM TTApAIICIIbHOMY TTOTOKY TOTO XK€ IEHCTBUs. THIT U COepKUMoe
COOOIICHHS BUIHBI U3 HA3BaHUS JICHCTBHS WM 33]aI0TCS B
JIOTIOTHATEITFHBIX KOMMCHTAPHSIX.

JleiicTBHE MOKET OTIPABIIATh JAaHHBIC B CUTHAJIE, KOTOPBI MOYKHO TIepeaaTh
JIEWCTBUIO B TTIOTOKE OOBEKTOB MJITK 3aKperuieHnu BBoja (16).

JleiicTBHE, KOTOPOE 0XKHIAET COOOIMICHUS HIIM CUTHAIA, YTOOBI
MPOJOKUTHCS. THI COOOIIEHHSI, KOTOPOE MOXKET OBITH MOJIYYEHO
I[GﬁCTBPIGM, BUJCH U3 Ha3BaHU WJIHN 3a4a€TCA B JOIIOJTHUTCIBbHBIX
KOMMEHTapHUsIX.

Ecnu nelictBue He nMeeT BXOASIIETO MOTOKA YIPABIEHUS, OHO CO3/1a€T
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durypa JJjieMeHT Onucanue

TOKEH BCSKUI pa3 MpU MOTyUYEHUU COOOIIECHUS.

JlelicTBE MOKET MOJy4aTh JaHHBIE B CUTHAJIE, KOTOPbIA MOYKHO MEpeaTh B
MOTOKE 0O0OBEKTOB MJIM 3aKperuieHnH BhiBoja (17).

. IsUnmarshall — ecnu 3HadeHume true, MOXKET CyLIECTBOBAaTh
HECKOJIbKO  THUNHM3UPOBAaHHBIX  3aKPEIUICHUH  BBIBOJA, W  JIaHHbBIE
pacnakoBbIBaloTCsl B HUX. Ecnu 3Hauenue false, Bce nanHbple oToOpaxaroTcs
B OJJHOM 3aKpEIJICHUU.

IToToxu naHHBIX

Mo>HO ornucaTh MOTOK JaHHBIX U3 OJHOTO JACUCTBUS B Ipyroe. JlonoJHUTeNbHbIE CBEACHUS 00
JIEMEHTAaX, YIOMSHYTBIX B JaHHOM pa3zielie, CM. B ITOJpa3/iesie O CO3AaHUU IOTOKOB IaHHBIX pa3zesna
"MHCTpyKIMH IO CO3JaHUI0 CXEMBI aKTUBHOCTH".

187 18
CNUCOK 3N8MEHTOE I Anpec KNHeHTa
167
= >
HaiATH ToBapsl Ha © lMeyaTe agpecHoro
cKknage l\ ApNbIKa

1 AfpecHBId ApNbIK

MO zakaza

18 N

3anvce OBHOBASHWA
FAnacose

¥NaKkogaTe TOBAPHKI

Y Y
QGHOBEUTE Bazy AaHHBIX OTNPaEnTE TOBAPE
3anacoe KNWEHTY
®durypa IjeMeHT Onucanue
15 V3ea o0bekTa  [IpeacraBnser naHHbIe, IEpeIaBa€MbI€ B TOTOKE.
. Ordering — crnioco0 XpaHeHUsI HECKOJIBKUX TOKEHOB.
. Selection — BBI3bIBaET mporecc (GUIBTpalUd JaHHBIX, KOTOPHIN
MOYKHO ONIPEAEINUTH HA APYTOM CXEME.
o Upper Bound — 0 o3HaydaeT, 4To JaHHBIE JOJKHBI IEPEIABATHCS B
MOTOKE HAMPSIMYI0; * 03HAUaET, YTO JaHHBIE MOKHO XPAHUTH B TIOTOKE.
. Type — Tun XxpaHuMBIX U MiepeaBaeMbIX OObEKTOB.
16 3akpensienue  [IpencraBiser naHHbIe, KOTOPHIE JEUCTBUE MOXKET MOIYyYaTh IPU
BBOJA BBITIOJIHEHUH.
. Type — Tun nepenanHbIX 00BEKTOB.
17 3akpensienue  [IpeacraBisieT naHHbIE, KOTOPBIE IEUCTBUE CO3/AACT MPHU BHITIOJIHCHHUH.
BbIBOJA . Type — Tumn nepenanHbIX 00BEKTOB.

18 V3ean VY3en 00bekTa, uepe3 KOTOPhIN JEHCTBUE MOXKET MOTydaTh UK CO3aBaTh
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napamMerpa JIaHHBIC.
AeiicTBUSA Hcnonb3yercsi, eciiu MpeICTaBICHHOES CXEMOM JICHCTBHIE BBI3BIBACTCS U3
JPYroro JSHCTBUS, THOO €CIIH CXeMa OMUCHIBACT OTICPAIHIO Wi (DYHKITHIO.
. Type — TuI nepe1aHHbIX 00BEKTOB.
(ne IoTok CoenMHUTEH, KOTOPBIH IMOKA3bIBACT OTOK JAHHBIX MEXIY ACUCTBUSIMH U
MOKa3aHa) 00bEKTOB y371aMu 00beKTa.

UTo0OBI CO3/1aTh TOTOK 00BEKTOB, HYXKHO HCIOJIb30BaTh
cpenctBo CoenMHUTEb AJIs CBA3H 3aKPETICHUS] BBO/IA UM BBIBOAA THOO
y371a 00bEKTa C JPYTUM 3JIEMEHTOM.

. Selection — BbI3bIBaeT mpouecc (GUIBTPALUU JAHHBIX, KOTOPBIN
MOYKHO ONIPEAEIUTH HA IPYTrOM CXEME.

. Transformation — BbI3bIBaeT mpeoOpa3yronuii JaHHbIE TPOIECC,
KOTOPBIA MOXHO ONPEACIINTh HA APYTOM CXEME.

. IsMulticast — yka3piBaeT Ha BO3MOXXHOCTh CYIIECTBOBaHUS
HECKOJIBKUX MOTYYaolnuX 00BEKTOB MM KOMIIOHEHTOB.

. IsMultiReceive — yka3piBaeT Ha BO3MOXKHOCTb IOJy4YEHHUS

BXOAHBIX JAHHBIX U3 HECKOJIBKUX 00BEKTOB UM KOMIIOHEHTOB.

JAuazpamma KoMnoHeHMoe

B Visual Studio Ultimate Ha cxeme komnonenmos MoKa3aHbl YaCTH KOHCTPYKIIMH MTPOTPAMMHOM
cuctembl. CxeMa KOMIIOHEHTOB TIOMOTaeT BU3YyaTM3HPOBATh BEICOKOYPOBHEBYIO CTPYKTYPY CHCTEMbI U
MOBEJICHHUE CITYKO, MPEIOCTABIISIEMbIX M MOTPEOISIEMbBIX ITUMH 3JICMEHTaAMH Yepe3 UHTEP(EHCHI.

CxeMy KOMITOHEHTOB MOYKHO HMCIIOJIb30BaTh, YTOOBI OMKUCATh KOHCTPYKIIMIO CHCTEMBI, PEATU3yeMyI0 Ha
JF000M SI3bIKE U B JIH000M cTrie. Hy»HO TOJIBKO OMPEIe/UTh YaCTH KOHCTPYKIIUHU, B3aUMOICHCTBYIOIIUE
C IPYTMMH YacCTSIMH Yepe3 OrpaHUYCHHBIA HA0Op BXOIHBIX M BHIXOIHBIX KaHAI0B. MOKHO HCIIOJIH30BATh
KOMITOHEHTHI JIF000T0 MaciiTada, B3aMMOCBSI3aHHbBIC JTFOOBIM CITOCOOOM.

YrteHne cxeM KOMIIOHEHTOB

B CHGILYIOHIeﬁ Ta6J'II/IHe OIMHUCAHBI 3JICMCHTLI, KOTOPBIC MOKHO HMCIIOJIB30BaTh HA CXEMC KOMITIOHCHTOB, U
MX OCHOBHBIC CBOMCTBA.
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Onucanue ¥ 0OCHOBHbIE CBOMCTBA

Jomyckaromuii MOBTOPHOE UCIIOJIb30BaHNE (DYHKITMOHAIBHBIN
DIIEMEHT CUCTeMbI. KOMITOHEHT mpeaocTaBiIsieT U moTpedser
MoBe/IeHNE Yepe3 nHTepdeichl U MOXKET UCIIONIB30BaTh APYyTHe
KOMITOHEHTHI.

MO3KHO CKpBIBAaTh WK OTOOpakaTh BHYTPEHHHE YaCTH KOMITOHEHTa
C TIOMOUIBIO 3JIEMEHTA YIpaBJiIeHUs "pa3BepHyTh/CBEPHYTH" (9).
KommoneuT — 310 BUJ Kj1acca.

. SBJsieTCs HeABHO CO31aBaeMbIM JK3eMILIAPOM. Eciu
3Ha4yeHue true (1o yMOJIYaHHIO), KOMIIOHEHT CYIIECTBYET TOJIbKO KaK
apredakT KOHCTpYKIHH. BO BpeMsi BBITTOIHEHUS CYIIIECTBYET TOIBKO
€€ 4acTb.

[IpencraBisieT rpynmny cOOOIIEHUN WM BHI30BOB, PEaN3yEeMbIX
KOMITOHEHTOM U JIOCTYIHBIX ISl HICTIOJIb30BaHUS APYTUMHU
KOMIIOHEHTaMU WM BHEUTHUMHU cuctemMamu. [lopt — 3To cBoiicTBO
KOMIIOHEHTa, IMEIOIIEee B KaUeCTBE THIIA UHTEPQEIic.

[IpencraBnsieT rpymnmy cooOICHH UIH BBI30BOB, OTIIPABISIEMbIX
KOMITOHEHTOM JAPYTHUM KOMIIOHEHTaM WJIH BHEITHUM CHUCTEMaM.
KowMmmoHeHT npeiHa3HaueH A7l COSAUHEHHS ¢ KOMIIOHEHTaMU,
KOTOPBIC MTPEIOCTABIISIOT XOTS OBl 3TH onepanuu. [lopT nmeer B
KauyecTBe TUIa HHTepderic.

MoskeT UCTIONB30BaThCS AJIsl yKa3aHusl, 4TO TpeOyeMblil nuHTepdeiic
OJIHOTO KOMIIOHEHTa MOXET COOTBETCTBOBATH MPEIOCTABICHHOMY
uHTepdelicy Ipyroro KOMIOHEHTA.
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3aBHCHUMOCTH TaK)K€ MOXKHO MCIIOJIb30BaTh B Oosiee o0I11eM ciryyae
pu paboTe ¢ AIEMEHTaMU MOJEIH, YTOObI 10Ka3aTh, YTO
KOHCTPYKLIUSI OJJTHOTO 3aBUCHUT OT KOHCTPYKLIUHU JIPYTOro.

5 Yacrtb ATpuOyT KOMIIOHEHTA, TUIl KOTOPOTO, KaK MPaBUIIO, SBISETCS
JPyTUM KOMITOHEHTOM. YacTh UCTIONB3yeTCsl IPH BHYTPEHHEM
NPOEKTHUPOBAHUU €€ POAUTENBCKOI0 KOMIIOHEHTa. ['padnuecku
YacTH U300pa)karoTCsl BJIOKEHHBIMU B POJUTEIBCKUIA KOMIIOHEHT.
YrtoOBI CO3/1aTh YaCTh CYLIECTBYIOIIETO THIIa KOMIIOHEHTA,
neperamure KOMInoHeHT u3 IIposognuka no moxenssm UML B
KOMITOHEHT-BJIaJIeJIeL.

Urto0bI cO3aTh YaCTh HOBOTO THIIA, BEIOEPUTE

UHCTpYMeHT KOMIOHEHT U 1IeIKHUTE KOMIIOHEHT-BIIaJieNell.
Hampumep, komnonent Car nmeer

yactu engine:CarEngine, backLeft:Wheel, frontRight:Wheel u T. 1.
Heckonpko yacteid MOTYT HMETh OZIMH U TOT XK€ THII, U pa3HbIe
KOMITOHEHTbI MOTYT UMETh YaCTH OAHOTO TUIIA.

. Tun. Tun yactu, onpeaensieMblid B IPyrOM MECTE
Mozenu. Kak nmpaBuio, TUIIOM SIBISI€TCSA APYTOMl KOMIIOHEHT.
. KoimmnyecTBo 3j1eMeHTOB. [10 yMOTYaHHIO HCIIOJIB3YETCS

3HaueHue 1. MosxHo 3anathk 3HadeHwue 0..1, 9T00BI yKa3aTh, 4TO
JacTh MOXKET UMETh 3HaueHue null, unu 3a1ath 3HaueHUe *, YTOOBI
yKa3aTh, YTO YaCTh ABJISAETCS KOJUICKIHUEH YK3EMILIAPOB TAHHOTO
trna. Takke B KaueCTBE 3HAYCHHUS MOYKHO 3a/1aTh JIIO00E
BBIPAYKEHHE, KOTOPOE MOKHO OLIEHUTh B YUCJIOBOM JIMAITa30HE.

6 Coopka yacTu CoenuHeHne MKy TpeOyeMbIMH IMOPTaMu HHTEpdeiica 0THON
YacTu U MPe0CTaBICHHBIMU TIOPTaMu HHTEpdetica
npyroi.Peanuzanust cOOpku 4acTu Jyist pa3HbIX KOMIIOHEHTOB MOXKET
pas3inyaThCs. COGHI/IHCHHBIG qaCcTUu JOJ’)KHBI UMETH OJUH
POIUTENbCKUIT KOMITOHEHT.

7 [eserupoBanue Cas3pIBaeT nopt ¢ UHTEpdelicoM OAHON U3 YacTen
KOMIIOHEHTA. YKa3bIBaeT, YTO COOOIIECHUS, OTIIPABICHHBIC
KOMIIOHEHTY, 00pa0aThIBAIOTCS ATOW YaCThIO, MJIH YTO COOOIICHUS,
OTIIPaBJICHHBIE 3TOM YaCThIO, OTCHUIAIOTCS U3 POJUTEIHCKOTO
KOMIIOHEHTA.

8 O0o0menune VYka3bIBaeT, 4TO OJMH KOMIIOHEHT HacjaeayeTcs oT apyroro. Yactu u
uHTep(dEHCHl HAaCIeTyIOTCS.

9 OnemeHT ynpasieHus  [103BosieT CKphIBaTh WM OTOOpaKaTh BHYTPEHHHE YacTH
"pa3BepHYTH/CBEPHYThH'" KOMIIOHEHTA.

(ue KommenTapmii Jlig nononHUTENbHBIX NpuMedanuil. KommeHTapuii MOKHO CBSI3aTh
MOKa3aHa) C HEOTPAaHWYEHHBIM YHCJIOM 3JIEMEHTOB Ha CXEMe,
BOCIIOJIb30BaBLINCh MHCTPYMEHTOM CoOeiMHUTE/IbHASI JIMHUS.
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JlaGoparopnas paoora 15. Co3nanue nuarpamm B Visual Studio Ultimate

Co30aHue duaepaMMbl eapuaHmoe ucrioJjib308aHus

B Visual Studio Ultimate MOXHO cO31aTh cxemy 8apuanHmos ucnoib306anst, 9T00bl 0000IUTH CBEACHUS
0 TOM, KTO HCTIOJIb3YET NMPHUIIOKEHUE W CUCTEMY, M KaKHe ICHCTBUS C 3TUM MTPUI0KEHHEM HITH
CHCTEMOW OHU MOTYT BBITIOJHSTb.
C moMOIIIBIO CXeMbI BAPUAHTOB HCIOIB30BaHNS MOKHO BECTH 00CYKACHUS U TIepeaBaTh CBEACHUS O
CJICAYIOIIEM.

e CreHapun B3aUMOJCHCTBHS CHCTEMBl WM TPHIOKEHHUS C JIIOABMH, OpPTaHU3AIMAMHU HIIH

BHEIIIHUMHU CHUCTEMaMH.

e llenu, KOTOPBIX C TOMOIIBIO CXEM CMOTYT JOCTUYb COOTBETCTBYIOIINE CYOBEKTHI.

e OO6nacTb QyHKIIMOHUPOBAHHS CUCTEMBI.
Ha cxeme BapraHTOB HCHOJIB30BaHMS HE OTOOPAXKAIOTCS MOAPOOHOCTH BAPHAHTOB MCIIOIB30BAHMS, a
TOJILKO 00001IaI0TCs CBEICHUS O HEKOTOPBIX OTHOIICHUSAX MEXy BapMaHTaMU UCIIOIb30BaHUs,
CyOBeKTaMu M cUcTeMaMu. B 4acTHOCTH, Ha cXxeMe He 0TOOpa)kaeTcsl MOPSA0K BBHITIOIHEHHS ACHCTBUI
JUISL JOCTHKEHHS LIeJIel B KaKJJOM BapUaHTE UCIOIb30BAHUA. DTH MOJAPOOHOCTH MOXKHO OIUCATh B
IPYTHX CXeMaxX M JOKYMEHTaxX, KOTOPbIe MOXKHO CBSI3aTh C KayK/IbIM BapHAHTOM HCIIOJIb30BAHMS.
B npenocraBieHHBIX ONMMCAHUSAX BAPUAHTOB UCIOIb30BAHUS HMEETCS] HECKOJIBKO TEPMHHOB, UMEIOIINX
OTHOIIIEHNE K 00JIACTH aKTUBHOCTH, B KOTOPO# GyHKIIMOHUPYET cuctema, Harpumep "[Ipomgaxn”,
"Memnto", "KnueHnt" u T. 1. BaKHO 4€TKO ONpeneanTh 3TH TEPMUHBI U UX OTHOLIEHMSL.
BapuaHThI HCTIONB30BaHUS TO3BOJISIOT OMHUCATh TOJIBKO (DYHKIIMOHATIBHBIE TPEOOBaHUS K
cucreme. [Ipoune TpeboBanus (Hanpumep, Ou3HeC-paBuia, TPEOOBAHUS K KaUeCTBY OOCITY)KUBaHUS U
OTPaHMYCHUS peaTn3alui) He0OX0ANMO IPEICTABIATE OTACIBHO. APXUTEKTypa U IOAPOOHOCTH
BHYTPEHHEH CTPYKTYPbI TaKXKe HY>KHO OIMCHIBATH OT/EIBHO.
B sToMm paznene B mpuMepax ONMHCHIBAETCS BEO-CaliT, HA KOTOPOM KIIMEHTHI MOTYT 3aKa3bIBaTh €y W3

MCCTHBIX PCCTOPAHOB.

«MOACHCTEMAE *
Cucrema Dinner Mow
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PectopaH

2

OdocTaeuTe eny

e Cybowexm (1) — »3TO Kjacc JWI, OPTaHW3allUid, YCTPOWCTB WJIM BHENIHUX MPOTPaAaMMHBIX
KOMIIOHEHTOB. B3aMMOACUCTBYIONINX ¢ cucTeMoi. [IpuMepamu cyObEKTOB SIBISIOTCS CIIEAYIOIINE:
Knuent, Pectopan, [laTuuk Temmeparypsl, Y CTpOMCTBO aBTOPU3AIMU KPEAUTHBIX KapT.

e Bapuanm ucnonv3osanus (2) NpeacTaBiIseT ASUCTBUS, COBEPILIAEMbIC OJHUM WM HECKOJIbKUMHU
cyObeKkTaMu [l JOCTHXKEeHUs ompezeneHHo wnenu.llpumepamu BapHaHTOB HCIOJIB30BaHUS
ABIISIIOTCS caenyromue: 3akas eapl, O0HoB1IeHne MeHIo, OOpaldoTka rarexa.

Ha cxeme BapnaHTOB MCIIOJIB30BaHUsI OHU aCCOLMUPOBaHBI (3) ¢ CyObeKTaMu, BHITOIHSIOIMIUMHU UX.

e Cucmema (4)— »o>10 moOOW O00BEKT B pazpaborke. CucTeMOil MOXKeT OBITh HEOOIBINOM
MPOrpaMMHBIN KOMIIOHEHT, CyObeKTaMH KOTOPOU SBJISIOTCS IpyrHe MPOrpaMMHbIE KOMIIOHEHTHI,
MOJTHOE TPUJIOKEHWE WIM KPYIHBIM pacrlpeieseHHbI HaOop NPUIIOKEHUH, pa3BepHYTHIX Ha
HECKOJIbKUX KOMIIBIOTEpax M ycrpoiicTBax. [IpuMepamu moacucTem sSBistoTcs cienyromnue: "Beo-
caiiT st 3akasa ensl”, "busHec 1o mocraske enbl”, "Beb-caiiT, Bepcus 2".
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Cxema BAapHaHTOB UCIIOJB30BaHUA MOXKCET IIOKa3bIBaTh, KAKUC BAPHUAHTBI UCITIOJIb30BAHUA
MOAACPIKUBAIOTCA CHCTEMOM HJIH €€ IMOACUCTEMaMHU.

OcHOBHbBIE 3TaNbI CO3JaHUA CXEM BAPHMAHTOB HCII0JIb30BAHUSA

Co3nanue HOBOII cXeMbl BADHAHTOB HCIOJIb30BAHNUS

1.

2.
3.
4

B meHio ApxurtekTtypa BeiOepure myHKT Co31aTh cXemy.

B pa3znene Hlabaonb menkaute UML-cxema BApHAHTOB HCIOJIb30BAHMSA.

Hazosure cxemy.

B oGnactu lo6aBuTh B NpPOEKT MOAeJTHPOBAHUSA BBIACIUTE CYIIECTBYIOIIUNA MPOEKT
MOJICIMPOBAaHUS B pemieHuH uin BbiOepuTe Co3MaTh HOBBIIE NPOEKT MOAEIHPOBAHUSA U
HaxxmuTe KHONKy OK.

C03zla}me CXE€MbI BADUAHTOB UCIIOJb30BaAHUA

1.

o

[Teperamute rpanuis [logcucremMbl U3 MaHENIU 3JIEMEHTOB Ha CXEMY, YTOOBI MPEICTaBUTH BCIO
CUCTEMY WJIM €€ OCHOBHBIE KOMIIOHEHTHI.

e  MoXHO co3/1aTh CXeMy BapHaHTOB MCIOJB30BaHUs 0€3 IPaHULl CUCTEMBI, €CIH HE HYXHO
ONMCHIBAaTh, KAaKHE€ BapHaHThl HCIIOJIb30BAHUSA TNOJACPKHUBACT CUCTEMA WIM €€
KOMITOHEHTHI.

e Ilpu HEOOXOAMMOCTHU NEPETAIIMNTE YTOJI H300paXKEHHSI CHCTEMBI, YTOOBI YBEJIIUYUTD €TO.

e Ilepeumenyiite cUCTEMY COOTBETCTBEHHO.

[leperamure Cy0beKThI U3 MaHEIH JIEMEHTOB Ha cXxeMy (pa3MeCTUTE UX 3a IMpeneaaMHu IPaHHULL
0001 CUCTEMBI).

e (CyOBeKkThl MpPEeNCTaBISAIOT KJIACCHI I0JIb30BATENEH, OpraHM3alvii U BHEIIHUX CHUCTEM,
B3aMMO/JICUCTBYIOIINX C JAHHOU CUCTEMOM.

o Ilepeumenyiite wux. Hampumep: "Knuent", "Pecropan", "Opranuzamus, BbIIaBIIas
KpEIUTHYIO KapTy".

[leperamuTe BApHAHTHI MCIIOJIb30BAHUS U3 [TAHEIH IEMEHTOB B COOTBETCTBYIOIINE CUCTEMBI.

e BapuaHThl HCIONB30BaHUS TMPEACTABISAIOT JCUCTBUS, BBHIMOJHIEMBbIE CYOBEKTaMHU C
MTOMOUIbIO CUCTEMBI.

e IlepeumenyiiTe UX, UCMONB3YysI Ha3BaHUS, KOTOPbIE OYIyT MOHSATHBI 3TUM cyOBbekTam. He
WCIIONB3YHTE Ha3BaHUS, UMEIOITUE OTHOIIeHUE K Koay.Hampumep: "3aka3 enpr”, "Ormiata
enpl", "JlocTaBka eanl".

e HauHute ¢ cambIX KpyNHBIX TPaH3aKLUM, TAaKUX Kak 3aka3 €lpl, a 3aTe€M MEepPEeXOAUTE K
0oJjiee METKUM B3aUMOJECHCTBUAM, TAKUM Kak BbIOOp MMyHKTa MEHIO.

e [lomecTuTe KakIblii BapuUaHT KCIOJB30BaHUS B CUCTEMY WJIM KPYIHYIO MOACUCTEMY,
o0ecrevymBaloNlyl0 €ro peaau3aluuio (UTHOpUPYs pa3iMyHble BHAbBI U KOMIIOHEHTHI,
HCIIOJIb3YEMBIE TOJIBKO ISl CBSA3H C I10JI30BATEIIEM).

e MoxHO co31aTh BapHaHT HCIOJB30BAaHUS 3a MpeAesiaMd TPaHUIBl CHUCTEMBI, YTOOBI
II0Ka3aTh, YTO OH HE IOJAJIEPKUBAETCS CUCTEMOW (BO3MOXKHO, B OINPEAEIECHHOW BEPCUU
WJTU BBIMTYCKE).

Haxmute KHOMKY AccoluHanus HA TIAHETW OJJIEMEHTOB, 3aTeM IOCIEOBATEILHO BBIOEpUTE
BapUaHT MHCIIOJIb30BAaHUA U CyOBEKTa, Y4YacTBYIOIIETO B BapHaHTE HCIOJIb30BaHUA. CBsDKUTE
KaX/IbIil CyOBEKT ¢ COOTBETCTBYIOIIUM BApHAHTOM HCIOIB30BAHUS TIOJOOHBIM 00pa3oM.
CrtpykTypupyiite BapHaHThI UCIIOJIb30BaHUS c MOMOIIbIO
otHomeHn Brimouenue, Paciupenne u O6o0menue. UtToObl  co3gaTh  KaXAYH0 U3 ITHX
CCBUJIOK, TIOCJEIOBATENbHO WICIKHUTE HMHCTPYMEHT, HCXOAHBIH BapuUaHT MCIOJIb30BaHUS U
LI€JIEBOM BapUaAHT UCIOJIb30BAHUSI.

OnumuTe BapuaHThI UCTIOIB30BaHMs 00s1ee o IpoOHO.

CozpaiiTe OTAENBHBICE CXEMBl MJI PA3IMYHBIX TOJCUCTEM WM PA3HBIX TPYIH CBSI3aHHBIX
BApUAHTOB HCIOJIb30BaHMs. Bce cXeMbl B OAHOM TMPOEKTE MOJEIMPOBAHUS  SBISIOTCS
MpeACTaBICHUSIMU OJTHOM MOJICIIH.

Co31anye cYOLeKTOB U BAPDUAHTOB HCIOJL30BAHUSA
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OCHOBHOH 1IENBIO CXEMBI BAPUAHTOB UCIIOJIb30BAHMS SIBISETCS MTOKA3aTh, KTO B3aUMOJEHCTBYET C
CHUCTEMOM M KAKUX LEJIEH OHU IPU 3TOM JOCTUTAIOT.
e Coznaiite Cy0beKTbI, 4TOOBI TPEICTaBUTh KJIACCHI JIIOJCH, OpTraHM3aIlui, APYTHMX CHCTEM,
IIPOrpaMM WJIM YCTPOMUCTB, B3aMMOJEHUCTBYIOIIUX C JAHHOW CUCTEMOM U IMOJICUCTEMOM.
e Jlyis KaXIoro OTAEIBHOTO Habopa IeJiel ONnpeaenuTe CyObeKThI M0 TUITY Win poiu. [Ipu
9TOM (PU3NYECKUE JIHUIA WM CYIIHOCTH MOTYT COBMaaTh ¢ HUMu. Hanpumep, Pectopan u
Knuent — oraenbHble CyObEKThI, XOTSI HHOTJIa COTPYIHUK PECTOpPaHa MOXKET BBICTYNaTh B
KauyecTBE KIJIUEHTA.
o Co3znaiiTe BApMAHTHI MCMOJIbL30BAHUS IS KAXKIOW 1IN, KOTOPOH CyOBEKT CTPEMUTCS JOCTHYD
B CHCTEME.
e HaszoBuTe M onumMTe BapuaHThl UCIOJIb30BAaHUS CIIOBAMU, MOHATHBIMU CYyOBEKTY, a He
TEpPMUHAMU pean3aluu.
e Hcnonp3yiiTe Acconamum, 4ToObI CBSI3aTh CYObEKTOB C BApHAHTAMH MCIIOJIb30BaHUSI.
HacnenoBanue Mexay cyobeKTaMu

Jik
A
’ LL,\I; - OnnatTh
KnWeHT

/'1 |.'__
& [ BrbpaTe MeCcTa

n
KnuewT Knyba
Mexay cyObeKTaMu MOXKHO co31aTh cBsi3b O000menue. Criernaan3upoBaHHbIN CyOBEKT, TAKOW Kak
Kmuent Kiy6a B mpuBeieHHOM IpUMepe, HacaeayeT BapuaHThl HCTIOIb30BaHMS 0000IEHHOTO CYObEKTa,
B AaHHOM cirydae KimenTa. YkazaTenb CTpesiku JOJDKEH yKa3bIBaTh Ha OoJiee o01ero cyobexTa
(KmuenTa). [Ipu co3manuu cBsi3u CHavyana yKakuTe 00Jiee CrelHan3uPOBAHHOTO CYOBEKTA.
Crienanm3upoBaHHbIN CyOBEKT MOKET UMETh JIOTIOIHUTENIbHbBIE COOCTBEHHBIEC BApUAHThI
WCIOJIb30BaHUs, HE IOCTYITHBIE JPYTUM CyOBEKTaM.
Buumanmue
He pexomenayercs co3aaBaTh LHUKIIbI OTHOIIEHUI 0000IIEHH, TaK KaK 3TO MPUBOJIUT K TOMY, YTO
cyOobekT 00o0mIaer cam ceds. LMKk MOTYT CTaTh IPUYMHON OIIUOOK.
JApyrue 3Ha4ku cyObeKTOB
BmecTo TOro 4ro0BI HCIOIB30BATH CTAHAAPTHBIE KOHTYPOIPaMMBI, IS IPEACTABICHHS CyOBEKTa MOKHO
HCIOJIb30BaTh HACTpanBaeMble 3Hauku. Hamprumep, MOKHO M3MEHUTh BHEUTHHUM BHUJ 3HaYKa, 4YTOOBI OH
HaTrlOMUHAJ YCTPOMCTBO, pecTopaH, OaHK U T. 1.
HN3MeHeHMe BHELIHEr0 BUAA Cy0ObeKTa
1. IllenkHute CyOBEKT MPaBoil KHONMKOM MBI U BbIOepuTe CBOICTBA.
[TosiButcs okHO CBoOlCTBA.
2. 3apnaiite cBoiicTBo IlyTh K H300pa:keHMI0, YKa3aB pacroyiokeHue (aiiina n300pa>keHus.

e MOXHO HCHOJB30BaTh JIIOOOW M3 HECKOJBKUX JOMYCTUMBIX (HOPMATOB H300paKCHHM,
BKurOUas .gif, .jpg, u .bmp.

o Hcnonp3yiiTe (aiis, BKIIOYEHHBI B CHCTEMY YINPABICHUS BEPCUSMU PEUICHUS WIH
npoekTa, 4TroObl (aill ocTaBaicsi JOCTYIHBIM TNPH MEPEMEIICHUN WIA KONHWPOBAHUH
pelIeHus.

3. UroObl perumuupoBaTh 3TOT BHJ Ha APYTHUX CXEMaX BAPHMAHTOB HCIIOJIB30BAaHUS, CKOMUPYHTE
CyOBEKT M BCTaBbTE €r0 B JPYIYIO CXEMY.

e l3meHeHne H300pakeHUs MPUMEHUMO TOJBKO K MPEICTABICHHIO Ha OMNpPEeTCHHON
cxeme. OHO He MPUMEHUMO K 06a30BoMy 3eMeHTy Mmozenu.Eciu neperamurth cyObeKkT u3
[IpoBonnuka no monensMm UML Ha npyryio cxemy, OH OTOOpa3uTCst B BHJI€ CTaHAApPTHOM
KOHTYpPOTPaMMBI.
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KoauuecTBO 371€MEHTOB MEXKTY Cyﬁ'beKTaMl/l U BapHaHTaAaMHU UCIIOJ/IB30BaHUSA
Accouuam/m MCKOY Cy6’beKTOM 1 BApUAHTOM HCIIOJIb30BAHHA MOXKCT IMOKA3bIBATh KoJu4ecmeo
ajlemeHmos Ha KaXX10M OKOHYaHHWH.

L]
AL

P
] JakazaTe eny
1 *

KAnenT

Paznoobpasue

IIpumeyanue
Ecnu xonmu4aecTBO 371€eMEHTOB 000MX OKOHYAHUHN accoIraIuy paBHo 1, OHM He 0TOOpaxaroTcs Ha cXeMe
BapHUaHTOB UCIIOJIb30BAHUS.
[To yMo4aHuI0 KOJIMYECTBO AIEMEHTOB paBHO 1. B cTporoi untepnperanum Moeau paBHoe 1
KOJIMYECTBO JIEMEHTOB 03HAYAET, UTO, HAIPUMEDP, KaXK/IbIN 3aKa3 pa3MeIlaeTcs TOIbKO OJTHUM
KJIIMEHTOM, ¥ 4TO KaK/JIbIi KJIMEHT pa3MelaeT TOJIbKO OJIMH 3aKa3 3a pas.
KonuuecTBo 31€MEHTOB MOXKHO U3MEHUTD.
[Tpumep.

At

&[S JakazaTe eay

n - *

PecTopan

PazHoobpazwe

e UtoOBl yKa3zaTh, YTO HECKOJBKO CYOBEKTOB OJHOrO Kjacca MOTYT Yy4acTBOBaTh B OJHOM
BXOKJICHUM BapUaHTa WCIOJIb30BaHUS, HAa OKOHYaHWHM CyOBEKTa B acCCOIMAIMHU YKaKHUTE
KOJIMYECTBO 3JIEMEHTOB 1..*.

Ha unnroctpanum nokazaHo, 4To B BBIITOJIHEHUH OJJHOTO 3aKa3a MOTYT y4acTBOBAaTh HECKOIBKO
PECTOpaHOB.

e UToOBI yKa3aTh, YTO KAXKIbI CYOBEKT MOXKET OIHOBPEMEHHO YYacTBOBATh B HECKOIBKUX
BXOKJICHUSIX BapuaHTa HMCIOJIb30BaHUs, HA OKOHYAHUM BapUaHTa HCIOIb30BaHUS B acCOLMALIUU
YKaKUTE KOJUUYECTBO PJIEMEHTOB *.

Ha mnmroctpannu nmokaszaHo, 4To KaXKIblii peCTOpaH MOKET OJJHOBPEMEHHO paboTaTh HAJl HECKOJIbKUMHU
3aKazamu.
3agaHue KOJIMYeCTBA 3JIEMEHTOB B aCCOLMAIIUH
1. HlenkHUTE acCOMMALNIO MPABOM KHOMKON MBIIIHN 1 BeIOepuTe CBOMCTBA.
2. PasBepnurte cBoiictBo IlepBasi posb wiu Bropasi poJib.
Ponbs — 310 311eMEHT Ha OITHOM OKOHYaHUU acCOILMAIUH.
3. BeiOepuTe U3 cienyromero Crnucka 3nadyeHue st ceoicta Multiplicity.
e 1— uroObl yKa3aTh, YTO TOJILKO OJWH DK3EMIUISP STOW POJIU MOXKET y4acTBOBATH B
Ka)KIOU CBSI3H.
e 1.* — 4uroOBI yKa3aTh, YTO B KaXKJIOM CBSI3U MOXKET y4acTBOBATH OIMH WM HECKOJBKO
3K3EMIUISIPOB 3TOU pOJIH.
e 0..1 — 4TOOBI yKa3aTh, UTO YUACTHE HE SIBISICTCS 00SI3aTEIbHBIM.
e ¥ _—4r0o0OBI yKa3aTh, UTO B CBA3MU ydacTByeT () min 6oJiee SK3eMILISIPOB 3TON POJIH.
IIpumeyanue
MHorue KoMaH bl He pa3MeIIaloT CBEICHUS O KOJIMUYECTBE JIEMEHTaX Ha CXeMax BapUaHTOB
WCIIOIb30BaHUs, OCTABJIssl 3HAUCHHE 110 yMoiyaHuio 1. B 3ToM ciydae 3Tu cBeleHus IPEAOCTaBIISIOTCS B
OTJIEIbHBIX OMMCAHUSIX BAPHAHTOB UCIOJIb30BaHUs. B 3TOM citydae kKonuuecTBa 3JIEMEHTOB Ha CXeMax
BAPUAHTOB KCIIOIb30BAHUS CKPBITHI.
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Hcnonb3oBanue cy0beKkTa MM BADUAHTA HCMOJIb30BAHNS HA HECKOJIbKHX CXeMax
Mo3kHO MOKa3aTh OAHH U TE K€ CyOBEKTHI U BAPHUAHTHI MCIIOIH30BAaHMS HA HECKOIBKUX cxemax. [Ipumep.

e Ha pa3HbIX cxeMax MOXHO OMHCAaTh pa3Hble BapHAHTHI HCIOJb30BaHUS, B KOTOPHIX y4acCTBYET
OJINH CYyOBEKT.

e OnHy cxeMy MOXHO HCIOJIb30BaTh, YTOOBI IMOKa3aTh CYOBEKThl U IMOACHCTEMBI, C KOTOPHIMHU
CBS3aH BapHaHT WCIONIB30BaHUS, a JPYryl0 — YTOOBI TMOKa3aTh CTPYKTYypy BapuaHTa
WCIOJIb30BaHUs, COCTOSIIYIO U3 BKIIFOUEHHBIX M PACIIMPEHHBIX BAPUAHTOB HCIIOIb30BAHMS.

OTo0paxxeHne 0JHOr0 Cy0beKTa UM BAPHAHTA MCIOJIb30BAHUA HA PA3HBIX CXeMax

1. Co3zmaiite cyOBEKT WIM BapHaHT MCTIOIb30BaHUS HA OJTHON CXEMeE.

2. Co3zpailTe Ipyryro cxeMmy BapHaHTOB HCIIOJb30BaHUSI.

3. Ileperammure cyOBEKT WM BapuaHT HcIoyib3oBaHUsA u3 [IpoBoaHHMKaA MO MoJeisiM Ha HOBYIO
CXEMY.

IIpumeyanue

Ecnu pa3mecTuTh Ha HOBOI CXeMe CyOBEKT U BAPHAHT UCIIOJIB30BaHUS, KOTOPBIE YKE CBSA3AHBI IPYT C
JPYTrOM, acCOIMAIlNsl MKy HUMU aBTOMAaTUYECKU 0TOOpa3nuTCs Ha HOBOI cxeMe.

Onucanue BADMAHTOB MCII0Jb30BAHUS B OAPOOHOCTAX

BapuanT ncnonb3oBaHus MpeACTaBISET CETYIOIIEE.

e llenb cyOBEKTa MPU UCTIONB30BAHUU CHCTEMBI, HaripuMep [lokymka ebl.

e Opnun unu Oonee cyenapues, T. €. OCIEAOBATEIBHOCTEH IaroB, COBEPILIAEMBIX ISl JOCTHKEHUS
uenu, Hanpumep: {3aka3 ensl, Omnara, JfoctaBka}. [IoMuMO yCHEIIHBIX CLIEHAPUEB MOXKET OBITH
HECKOJIbKO CLIEHApHEB HCKIIIOUEHUH WK c6oeB, HanpuMep KpenuTHas kapTa OTKIOHEHA.

[Ipu onricaHuM BapruaHTOB MCIOJB30BaHUS MOXKHO UCIIOJIb30BaTh pa3Hble YPOBHU AeTanu3anuu. Ha
PaHHUX ATanax pa3paboTKHU JOCTAaTOYHO UMEHU CXeMbl BApHAHTOB UCMOJIb30BaHus. Briocneacteun
MOJKHO €03/1aTh 0oJiee MoAPOOHBIE ONIMCAHUS CLIEHAPUEB.

B Visual Studio Ultimate MoxHO omricaTh BapHaHT UCIOJIb30BaHUS HECKOJILKHUMH CIIOCO0aMHU, KOTOPhIE
MOHO HUCTIOJIb30BATh 110 OTAEIBHOCTH WJIM BMECTE.

e  CBSDKMTE BApUAHT UCIOJIB30BAHUA C IPYTOM CXEMOU WIIM CXeMaMU MPOEKTa.

e (CxemMa aKTUBHOCTH IIO3BOJISIET COCTaBIATH OoJyiee CIOXKHOE ONMCaHUE Ipoliecca,
WCIOJIb3YS IIUKJIbI, BETBU U MapajiesibHble MOTOKU. Ha cxeme akKTMBHOCTH TaKk)Ke MOKHO
MOKa3aTh MOTOK JIAaHHBIX MEXY Pa3HbIMHU YaCTSIMH MpolLecca.

e (xeMa MocCleIOBAaTENIbHOCTEN MO3BOJSET ONKCHIBATH CIIOXKHBIE PANIBI B3aHMMOJACHCTBHI
MEXIy pa3HbIMU CyObeKTamMu. Takke 3Ty CXeMy MOXHO UCHOJIb30BaTh, YTOOBI MMOKA3aTh,
YTO IPOUCXOAUT B CUCTEME B OTBET Ha KaXK/IbIi1 BAPUAHT UCIIOJIb30BAHMUS.

e CBsKMTE BapUaHT HCIONB30BaHWs co crpanuneir OneNote wium maparpadom, MmoapoOHO
OTHCHIBAIOLIUM BapHUaHT UCTIOJIb30BAHUSI.

e CBsKMTE BapUAHT HCIIONB30BaHHUS C JOKyMeHTOM Word, B KOTOpPOM CIICHapuH BapuaHTa
WCIIOJIb30BAaHHUS OMMCHIBAIOTCS C TIOMOIIIbIO TEKCTAa, CHUMKOB 3KpaHa U APYTUX CPEACTB.

CBsi3pIBaHHE BADHAHTA HCIOJIB30BAHNS €O cXeMOil niaM (aiijioM B OJHOM pelIeHUH

1. Cozmaiite cxeMy, HampUMep CXEMy IOCIEAOBAaTEIbHOCTEH WM CXEeMy JACHCTBUH, YTOOBI
MPOWJLTIOCTPUPOBATH CIIEHAPHI BapHaHTa UCTIOIb30BaHMUS.

2. BepHurech K cxemMe BapMaHTOB MCIIOJIb30BaHUA.

3. Ileperamure cxemy win (aiiia u3 00603peBaresst peuieHui Ha MyCTyI0 4acTh CXEMbl BaPHAHTOB
WCIOJIb30BaHUSI.

4. Hcnonw3yiiTe HMHCTPYMEHT 3aBUCMMOCTB, 4YTOOBI COCOUHUTH apTedakT C BaPHAHTOM
HCIOJIb30BaHUSI.

Casi3piBaHue ¢ (pailyIOM pelleHHsl, TAKIM Kak JokyMeHT Word niu npesenranusi PowerPoint

1. CosnaiiTe JOKyMEHT, B KOTOPOM CIIEHapUi BapHaHTa UCHOJb30BAHUS OMUCHIBAETCA C MOMOIIIBIO
TEKCTa, CHUMKOB SKpaHa U APYTHX CPEACTB.

2. Jlo0GaBbTe NTOKYMEHT B pEIICHUE.

a. Ilepemectute nokyment Word B manky Windows, B KOTOPOIi COXpaHEHO peIICHHE.

b. B o0o3peBarene pemieHHWi IIEIKHUTE pEHICHWE MpPaBOl KHOMKON MBI, BBEIOEPHUTE
komaHnay JodaButh u menkaute CymecTBYHOIIMI 3JIeMEeHT.
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c. Ilepeitgute xk nokymenty Word u menkaute J[00aBUTH.
Hokyment Word oToOpakaeTcs B Iarke petieHus: B 0003peBaresie pereHHi.

3. Tleperammre moxkymeHT Word u3 ob6o3peBarelns penieHui Ha MyCTYI0 YacTh CXEMbl BapUaHTOB

UCTIOJIb30BaHUS.
[TosiBnsieTcst HOBBIN apTedakT.

4. HWcnonp3yiiTe HMHCTPYMEHT 3aBHCHMOCTB, UTOOBI COCAMHUTH apTe(akTr C BapHAHTOM
WCIOJIb30BaHUS.

Casi3pIBaHue ¢ 00IIMM JOKYMEHTOM, 3JieMeHTOM OneNote niu BeO-cTpaHunei

1. TMomyuute URL-aapec oOmiero smeMeHnTa. 9TO MOXKET OBITh, HAPUMED, IyTh K CETEBOMY (haiy,
HaunHatommics ¢ \\, unu URL-anpec BeO-cTpanuubl uinm caiita SharePoint, HaunHaromumics c
http://, unm ccplka Ha pasfnen, crpanuily win maparpad OneNote, HaUMHAIOMIUKCS ¢ onenote:.

2. Bribepute ApreakT Ha MaHENU 3JIEMEHTOB M ILNEIKHUTE HA MOBEPXHOCTH CXEMBbl BAPHAHTOB
WCIOJIb30BaHUSI.

3. BriOpas HOBBII apTedakT, BBenuTe win BctaBbTe URL-anpec B cBoiicTBo I'unepcceblika.

IIpumeyanue

JIBaK bl IEIKHUTE apTe(aKT, YTOObI OTKPHITh CXEMY MJIM JOKYMEHT, C KOTOPBIM OH CBSI3aH.
Casi3bIBaHUE BADUAHTOB UCIOJIL30BAHMS € PA00YMMHM 3JIeMEHTAMHU.
Ecnu B npoekre ucnonbzyercs Visual Studio Team Foundation Server 2010, u ycranosnen Cpen.
Komananslit 0003peBaTesnb, MOXKHO CBA3aTh KaXK/IbIil BApUAHT UCIIOIB30BAHMS ¢ pab04YUM IEMEHTOM B
Team Foundation.

DTO MO3BOJISET BBINOJIHATH CIEAYIOUINE TEUCTBUA.

e Onucarb BapHaHT HCIIOJIB30BaHMA B CBSA3aHHOM paboueM 3jeMeHTe. B yacTHOCTH, eciii B IPOEKTe
ucronb3yercss GopMalbHbIA 11a0m0H mporeccoB Visual Studio, MOXHO co3daTh CCBUIKY Ha
pabounii 371eMEHT BapHaHTa UCIOJIB30BAHUA. DTOT TUI paboyYero 3JeMeHTa MPeJIOCTaBISIET MO
JUISL OIIMCaHMSI LIeJIeH U ClieHapUeB BapuaHTa UCIIOIb30BAHMS.

e CBsDKHTE TECTOBBIE CIy4aW C 3TUM BapUaHTOM HCIIOJIb30BAaHMs, YTOOBI MMETh BO3MOXHOCTb
MoJly4aTh OTYETHl O TOM, B KakKOM cCTemeHW pa3paldaThiBa€MbIl KOJ peaqu3yeT BapHaHT
WCTIOJIb30BaHUS.

e CBsKuTE 3a7aud C BApMAHTOM HCIIOIb30BaHMS, YTOOBI UMETh BO3MOXKHOCTH OTCJIEKHUBATH XOJ]
pa3paboTKH.

CTpYKTYpHpOBaHHE BADHAHTOB MCIOJIb30BAHUS

Hy»xHo nomneITaThes onucath MOBEACHUE CUCTEMBI C ITOMOILBIO HEOOJBIIIONO YKCIa OCHOBHBIX BAPUAHTOB
UCTob30BaHus. Kaxkaplil KpyHbIN BapHaHT MCIIOJIb30BAaHMS ONPEAEISIET OCHOBHYIO II€JTb, IOCTUTAEMYIO
CcyOBEeKTOM, HarpuMep NPUOOPETEHHE MPOAYKITUU WK (C TOUYKH 3PEHUS MTOCTABIINKA) TTPEIOCTABIICHUE
MPOIYKINH HA TIPOJAKY.

UYeTko MpencTaByB 3TH LIETTH, MOXKHO EPEXOIUTh K O0siee moApoOHOMY OMHMCAHUIO KaXKIO0M U3 3TUX
1[eei U paccMaTpUBaTh PA3TUYHSI B OCHOBHBIX IIEJISX.

Crapaiitech He pa30UBaTh BapUaHTHl UCIIOJIB30BAHUS HA CIUIIKOM MHOTO KOMIIOHEHTOB. BapuaHTsl
WCTIOJIb30BAHUS TIO3BOJIAIOT ONKCATh paboTy MOJIb30BaTeNel ¢ CUCTEMOI, a He ee BHyTPEHHEE
¢dbynkuonuposanue. Kpome Toro, 3auactyro peKOMEHAYyeTCs CO3/1aBaTh NEpBOHAYANIbHbIE paboyne
BEPCUU KOJ1a, a HE TPATUTh BpeMs Ha MOJPOOHOE CTPYKTYPHUPOBAHKE BAPUAHTOB MCIIOJIb30BAHMUS.

Ha cxeme BapnaHTOB UCIIOJIE30BAaHUS MOKHO O0OOIIUTH CBEJCHHS 00 OTHOLIEHUSIX MEXAY OCHOBHBIMU
BapUaHTAMHM KCIIOJIb30BaHUS U 00JIee JeTATM3UPOBAaHHBIMU BapHAHTAMU.

OTto0paskenne moaApoOHOCTE BAPHAHTA UCIIOJIb30BAHUSA C MOMOIIbLI0 OTHOLIEHNH BKJIKOYEHUS
Hcnonp3yiiTe oTHOIIEHNE BK/I0OYeHne, yTOOBI IOKA3aTh, YTO OJJUH BAPHAHT MCIIOJIb30BAHUS OIHCHIBACT
HEKOTOpHBIE MoIpoOHOCTH Apyroro. Ha nimoctpanumn BapuaHT 3aka3 eibl BKIIOYaeT BapuanTsl Oruiata,
Bri6op menro u BeiOop myHkTa MeHio. Kakiplit 13 BKIIOUEHHBIX BapHaHTOB (6osiee moapoOHbIe
BapHAaHTHI UCTIOJIb30BaHU ) IPECTABIISIOT IEHCTBHS, KOTOPHIE, BO3MOXKHO, IPHJIETCS COBEPIINUTH
CyOBEKTY WU CYOBEKTaM ISl TOCTHKEHUS OOIIIeH 11eJ1H, OMMCAHHON BO BKJIFOYAIOIIEM BapHaHTe
ucnoip3oBanus. CTpenka JoKHA YKa3bIBaTh Ha OoJiee moApoOHbIi, BKIIFOUYCHHBIH BapHAHT
WCIOJIb30BaHUSI.
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Buumanmue

He PCKOMCHAYCTCA CO3JaBaTh NHUKJIIbL OTHOILIEHUU BKJIFOUCHUS, TaK KaK 3TO MMPUBOJUT K TOMY, UTO
CcyOBeKT BKIItOUaeT caM ceOs1. [[UKIIbI MOTYT CTaTh MPUYWHOMN OIMINOOK.

BxiroueHHEBIE BApHUAHTHBI UCIIOJIL30BAHUA MOKHO UCIIOJIb30BAThL COBMCCTHO. B JaHHOM IMPUMCPC
BapUaHThI UCMOJIb30BaHMs 3aka3 enbl U [loanucka Ha 0030pbI BKIIOYAIOT BAPUAHT UCIIOIB30BaAHUS
Omnara.

BrbpaTte
MECTOpac-
nonoxeHke

MoanucaTeca Ha
oG20pk

25 S —
ﬁfhrﬁ ..... et
H llll - 3a KaBaT > eﬂ.':"' e
KnuenT .. SBKAQHWTE® ° P
#BKMHOY "TI:-:;' -

BoiGpaTe 3NEMEHT
MEHID

Henp 1 cuieHapuy BKIIIOUEHHOTO BapyUaHTa MCIOIb30BaHUS T0JKHBI UMETh CMBICI HE3aBUCUMO JPYT OT
Jpyra, YTOOBI KX MOXHO OBLIO BKIIIOYATh B BAPUAHTHI HCIIOJIB30BaHMS, CO3/IaBAEMBIC TTO3XKE.
Pa3nenenuie BapuaHTOB KCIIOJI30BAHUS HA BKIIIOYAIOIINE U BKIIFOUEHHBIE YaCTH MO3BOJISET JOCTUYD
CIEAYIOIINX LEIIEH.

e CTpyKTypHUpOBaTh ONMCAHMS BAPUAHTOB HCIIOJIb30BAHUS 10 YPOBHIO JI€TAIU3AINH.

e U30exars nyOaupoBaHus OOIIKX CLIEHAPUEB B pa3HBIX BAPHAHTAX UCIOIb30BAHUS.
ITonpoOHOe onpeaesieHNe MOPSAKA COBEPLIEHUS IIATOB
Cxema BapHaHTOB HMCIIOJIb30BaHMs HUKaK HE OIMCBIBAET MOCIEA0BATEILHOCTD COBEPLICHMS IIATOB U HE
coo0111aeT, 00513aTeNbHO JIU BBIIOIHATH TO WK HHOE JIEHCTBHE BO BCEX BapUaHTaX MCIOJIb30BaHUS.
YToObI MPOSCHUTDH MOPSI0K COBEPILIEHHS LIIar0B, MOYKHO UCIIOJIb30BaTh apTedaKT, YTOObI MPUKPETIUTH
OTJIENIbHBIN TOKYMEHT K BKJIIOYAIOIIEMy BapHaHTy UCIIOJIb30BaHUs. B cienyloniem npumepe cxema
AKTUBHOCTH MPUKPEIICHA K BAPUAHTY UCIOJIb30BaHusA "3aka3 enpl". KpoMe Toro, MOKHO UCIIOJIb30BaTh
TEKCTOBBINA JOKYMEHT, BKJIIOYAIOIINIA CITMCOK IIaroB WJIH MOCJIEI0BAaTeIbHOCTh CHUMKOB KpaHa.
OOparuTe BHUMaHUE Ha CIICAYIOUINE COTJIAIICHHUS O JOIMYCTUMBIX HUMEHAX MPH UCIOIb30BAHUN CXEMBI
AKTUBHOCTH.

e lms nenoro neicTBUS COBMANAET C UMEHEM BKIIIOUAIOILIETO BApUAHTA UCIIOIb30BAHUS.

e JlelicTBUS Ha cXeMe AaKTHUBHOCTM HMEIOT Te€ € HMEHa, 4YTO W BKJIIOYEHHbIE BapHAaHTHI

HCIIOJIb30BaHUS.
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CoBMecTHasi padoTa ¢ HeJsIMHU C MOMOIIbLI0 OTHOLLIEHUA 00001IeHusI

Hcnonp3yiiTe OTHOIIEHHE 00001IeHHS, YTOOBI ITOKa3aTh, YTO CHEYUANUZUPOBAHHDIL BAPUAHT
HCTIOJIb30BAHUS — 3TO KOHKPETHBIN CIIOCO0 JTOCTH)KEHHS IIeJIeH, BBIPaKEHHBIX B

JpyroM, obwem BapuaHTe UCToyib30BaHus. CTpenka J0JDKHA yKa3blBaTh Ha Oojiee 0O BapuaHT
UCTIOJIb30BAHUSL.

Onnatute ONNaTiTs

HIANWYHBIMHKA

KPeAUTHOW KapToi

Hanpuwmep, Bapuant Orutata 06061maet BapuanTsl OmiaTa ¢ IOMOIIbIO KPeIUTHOM KapThl 1 Oruiata
HaJINYHBIMH.
Crenanu3upoBaHHbIE BAPHAHTHI UCTIOIB30BAHUS IIOMOTAIOT MTOKa3aTh Pa3IMYHbIE CIIOCOOBI TOCTHKEHUS
OJTHOM II€JIU C UCTIOIb30BAHUEM CUCTEMBI.
Cumnraercs, 4To crienuaTu3upOBAaHHBIC BAPHAHTHI HCIIOJIB30BAHUS HACTIEAYIOT LI U CYOBEKTHI 00IIETO
BapHaHTa UCIOJb30BaHMA. OO BapuaHT UCIIOJIb30BaHUS HE 00sI3aTEIbHO T0JIKEH UMETh
COOCTBEHHBIE CIICHAPHH; CHICIIMATM3AlMY 3TOT0 BAPHAHTA OMUCHIBAIOT Pa3IMyHbIC MyTH JOCTHXKEHUS
HeJen.
PecTpykTypu3anus o0mux meJsiei u3 AByX WM 0ojiee BADHAHTOB MCIOJIb30BAHUS

1. Co3zpmaiite 1 Ha30BUTE HOBBIN OOIINIA BAPUAHT HUCIIOIH30BAHMUS.
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2. Co3zpaiite otHomeHue O000meHne, YTOOBI OOJbIIAs CTPEJIKAa YKas3blBajla HAa HOBBIM OOIIMIA
BapHaHT MCIIOJIb30BaHMA.
a. Ilenxkaure O000MIeHUe HA TAHEIIN DJICMEHTOB.
b. IlenkHuTe CcHeNUAaTU3UPOBAHHBIM BapHaHT ucnoyib3oBaHus (Omiata ¢ HOMOILBIO
KpPEIUTHON KapThl B ’TOM NPUMEPE).
c. lenxuure oOmuii BapuaHT ucnoib3oBanus (Oriata B 3TOM IpUMepe).
3. Ecun onmcansl nenu Ui crieUagIu3upoBaHHBIX BAPHAHTOB MCIIOJIb30BaHMS, IEPEMECTUTE 00IIE
YacTH B ONHMCAHUE OOIIET0 BApUAHTA MCTIOJIb30BAHMS.
4. CyObeKTbl, COBMECTHO HCIOJb3yeMble B  pa3HbIX CHELUAJIN3UPOBAHHBIX  BapHaHTaX
WCTIOJIb30BAHMUS, MOKHO ITEPEMECTHUTD B OOIINI BapuaHT UCIIOIb30BAHUS.
PazjeneHue pa3inyalIuxcs BAPUAHTOB C IOMOIIbIO OTHOLIEHUI paciiMpeHust
Hcnons3yiite cBs3b "Pacmmpenune", 94To0bl MoKa3aTh, 4YTO OJWH BapUaHT UCIOIH30BAHUS B
OIIPEJICIIEHHBIX 00CTOATENbCTBAX MOXKET 100ABIIATh (DYHKIIMOHAIBHBIE BO3MOXKHOCTH APYTOMY BapHaHTy
ucnoib3oBanus. CTpenka J0KHA YKa3bIBaTh HA OCHOBHOM, PAaCIIMPEHHBIH BapUaHT UCIIOIb30BaHMUS.

JaperucTpUpoEaTE
HOBOMo
NoNeL30BaTENA

BENONHNTE
EXOA

, =PACWHMPHTL»

T

Hampumep, BapuaHT ucnoiap30BaHus BXoJ B cucTeMy CTaHIapTHOTO BeO-caiiTa MOXKET BKIIOYATh
BapUaHT 3aperucTPpUPOBATH HOBOTO MOJIb30BATENS, HO TOJIBKO €CJIM MOJIb30BATENb €IIe HE UMEET
YYETHOM 3alUCH.

Pa3jenenne BapuaHTa HCMOJb30BAHNS HA OCHOBHbIE H PACHIHPEHHbIE YACTH.

1. CosnaiiTe 1 HA30BUTE HOBBIM PaCIIMPEHHBIA BApUAHT UCIIOIb30BaHUA.

2. Cozpaiite oTHOoleHHE Pacmimpenne co CTpenkoil, yKas3blBaloLIEH HAa pacIIUPEHHBIA BapUaHT
WCIIOIb30BAHMS.

a. Illenxuure Pacmmpenue Ha aHeIU JIEMEHTOB.

b. IllenkHuTe pacHIMpEeHHBIH BapUaHT HCIONB30BaHUA (3aperucTpupoBaTh HOBOTO
MOJI30BATENS B IPUMEPE).

c. IllenkHuTe pacuMpeHHBI BapUaHT UCIIONB30BaHus (BXos B cuctemy B 3TOM IpuMepe).

3. Ecim yxke co3maHbl CIEHapUM pPaclIMPEHHOrO0 BapuaHTa MCIOJb30BaHUs, IMEPEMECTUTE
COOTBETCTBYIOIIHUE IIArY B CLIEHAPUI PACILIUPEHUS.

4. Omnwucanue pacmupeHus (3aperucTpupoBaTh HOBOTO IOJb30BAaTENs B 3TOM IPUMEPE) TaKKe
JOJKHO BKJIFOYATh TOJAPOOHOCTH O MECTE pACIIUPEHHs B CLEHApHsIX OCHOBHOTO BapHaHTa
WCTIOJIb30BaHUS U 00CTOSATENLCTBAX UCTIOIB30BAHUS ITOTO pacmuperus. MOKHO CKazarhb, 4YTO TO
onucaHre MoIU(GUIUPYET ONMKUCAHUE OCHOBHOTO BapUaHTA.

PacimmpeHHbIi BApUaHT UCTIOIB30BAHMS IPEACTABIISET IIATH CIIEHAPHSI, KOTOPhIE HHAYE SIBIISLTUCH ObI
YaCThIO CIICHAPUEB OCHOBHOT'O BAPMUAHTA UCIOJIb30BaHuA.ClIEHApHil U LIeJIN PacIIMpPEHUs BCEra
UCTOJB3YIOTCS B KOHTEKCTE OCHOBHOT'O BapHaHTa UCIIOIb30BaHUSA, CIIEA0BATENIbHO, OHU HE 0053aTEIbHO
JIOJIKHBI UMETh CMBICIT OTZIE€IIBHO OT HETO.

Paznenenne pacimpeHnii MOKET 0Ka3aThCs MOJIE3HBIM IPU OMMUCAHUU CIAEAYIOIINUX CUTYaLH.

e lIMmeroTcsi NOMOJHUTENbHBIE CYOBEKTHI, Y4YaCTBYIOIIME TOJIBKO B DPACIIUPEHHOM BapUaHTE
WCIONIb30BaHus. HanpumMep, aIMUHUCTPATOp MOJDKEH YTBEPAWTHh PErHCTPAIUIO KIMEHTa Ha BeO-
caure.

e OrnenpHas moacucTeMa oOpabaThIBaeT pacIIMPEHHBIN BapUAHT UCTIOIH30BAHUS.

e PacmupeHue IOCTYNHO TOJBKO B OINPEAEIICHHBIX BEPCHUSX CUCTEMBI. Kaxknyro BEepCHIO MOXKHO
MOKa3aTh KaK OTJEIbHYIO MOJCUCTEMY Ha CXEME BapUAHTOB MCIOJIb30BAHUSI.

Hcnoab30BaHue rPAaHUIL OACUCTEM

Hcnonp3yiTe rpaHuily NOJCUCTEMBI, YTOOBI IIOKA3aTh, KAKUE BAPUAHTHI UCIIOJIb30BAHUS HAXOIATCS B
00J1acTH ICHCTBUS CHCTEMBI.
Co3nanne rpaHunbI NOACHCTEMBI
1. Ha nanenu snementoB BeiOepute IloacucTemMa, 3aTeM MIEIKHUTE CXEMY.
IToncucremMa MosIBUTCS HA CXEME.
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2. Ileperamure yribl HOJCUCTEMBI, YTOOBI H3MEHUTH €€ pa3Mep.
3. Ileperamure CymIeCTBYIOIIME BAapUaHTHl HCIIOJNB30BAHUS B IOACHUCTEMY WIM M3 Hee, 4TOOBI
CKOPPEKTUPOBATH €€ COJACPIKUMOE.

- WJTH -
Urto6bl cO31aTh HOBBIY BapHaHT HCIIOJIb30BAHUS HEMOCPEACTBEHHO B MOJCUCTEME, IIeTKHUTE BapuanTt
UCTIOJIb30BAHUS HA MTAHENN 3JIEMEHTOB, 3aTEM IIEJIKHUTE BHYTPHU MOACUCTEMBI.
BapuaHTbI HcnoIb30BaHUS 32 NIpeaeiaMH 00/1aCTH CHCTEMbI
YacTo uMeeT CMBICI BKIIOYUTH B CXEMY BapUaHTHI HCIIOJIb30BaHUs, KOTOPHIE SBISIOTCS YacThio OM3HEcCa,
HO He 00pabaThIBaOTCS pa3padaThIBAEMON CUCTEMON.DTO TTO3BOJISET pa3paboTIMKaM JTydIlie TOHITh
KOHTEKCT, B KOTOpOM OHHM paboratoT. Hanpumep, Bapuant "J[octaBka epl" MOXKHO MOKa3aTh KaK BapUaHT
WCIIOIh30BaHUs, BKIIOUYAIOMNi cyOobekThl "Pectopan" u "KnueHt", u ykazarh, 4TO OH HE BXOJIUT B
00J1aCTh OTBETCTBEHHOCTH BeO-caiiTa 1o 3aKa3y efbl.
HeckoJabK0 moacucTeM
MOHO CO3/1aTh HECKOJIbKO TPAHUI] TOICUCTEM, YTOOBI ITOKa3aTh, KaK Pa3HbIE KOMIIOHEHTHI CHCTEMbI
00pabaThIBalOT pa3Hble BapUaHThI UCIONIb30BaHuA. Hanpumep, BapuaHT ucnosiab3oBanus Jlobasienue
OT3bIBa O PECTOpaHE MOXeET 00pabaThIBaThCs Ha OTACIBHOM (popyme BeO-caiita. [lomHuTe, 9TO CXeMa
BapUAHTOB HCIOJIb30BAaHNUS OMKMCHIBAET TOJIBKO BUIMMBIE MOJIH30BATENIO AIeMeHThl. Eciu HeoOxoaumo
OIMcaTh BHyTPEHHEE pasjiesieHue (PyHKIUI B CUCTEME, CIIelyeT UCTIONb30BaTh CXeMY KOMIIOHEHTOB.
Bepcuu cucrembl
PazHble rpaHUIIbI TOICUCTEMBI MOKHO UCIIOJIB30BATh, YTOOBI IOKA3aTh Pa3HbIC BEPCUH
cucteMbl. Hanmpumep, BapuaHT ucnosib3oBanus "OmiaTta" MOKET BXOJUTh TOJIBKO B COCTaB BEPCHH 2 BEO-
caiita (HO He Bepcuu 1). DTO moApa3syMeBaeT, 4YTO CUCTEMA TOMOTAET KIIMEHTaM pa3MellaTh
3aka3bl. OJJHAKO KJIMEHTHI JOJIKHBI OIIAYMBATh 3TH 3aKa3bl PECTOPAHy HAIPSAMYIO.
Hcnonp3yiiTe oTHOIIEHHE 3aBHCHMOCTb, YTOOBI CBSI3aTh MTOJICUCTEMBI, IPEACTABIISIOIINE pa3HbIe BEPCUU
WM BapUAHTBHI.

«NOACHETEME S
“nopcucTemas BbiNyck 4 — MECTHHIE PECTOPaHS
Brnyck 3 — HECKONBKD PECTOPAHOB
T4
/f]'j\ _] NpeaocTaB1Te CBEASHNS JEpACLMpMTRE ] | MpeaocTaBuTe PAcNoNoMEHNE
FAY O MEHIO M PECTOpaHe W 3OHY AOCTAEKK
PecTopawx < —
I'lpﬂ{MD'l'p-eTb IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII NpocMaTReTE MEHKD MECTHBIX
MEHHD “PACIIMPHTES PECTORAHOE
«BKNIOYUTES |
BriBpate
MEHHD
"
i aBKMOYNTBE®
VIR

«*No4CHCTEMa* 1

Beinyck 2 — OAHO MEHIO | [
,f] f\ |/ <BRNOHMTES BuibpaTh

ﬂ"ﬁ =] 3aKazath egy faeed INEMEHT MEHID
KnuwedT )
SEBKMHOYMTES
MoaTeepanTe
3aKas
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Cos0daHue uazpammbi nocnedoeamesibHocmeu

B Visual Studio Ultimate M0XHO co31aTh cxemy nociedosamenvbHocmeti, 4TOObI 0OTOOPA3UTh
B3auMoJieiicTBHE. B3anmoeiicTBre — 3TO MOCIe10BATEIbHOCT COOOLICHUN MEKIY THITHIHBIMH
9K3EMILIIPaMH KJIaCCOB, KOMIIOHEHTOB, MOJICUCTEM HIIU CYOBEKTOB.

CyuiecTByeT /iBa BUJa CXEM MOCIEA0BATEIIbHOCTEN.

e OcHOBaHHBIE HAa KOJE€ CXEMBbI MOCIEAOBATEIBHOCTEW MOXKHO CO34aBaTh M3 MPOrPAMMHOrO KoJa
NET.

e UML-cxembl mocienoBaTeabHOCTEN SBISAIOTCSA YacTbio UML-pOeKTOB MOIETUPOBAHHS.

Otot pazzgen nocssien UML-cxemaM nocienoBaTeabHOCTEH.

CxeMbl IOCIIeI0BATENBHOCTEN MOYKHO MCIIOJIb30BaTh B PA3HBIX LEAX U HA PA3HBIX YPOBHAX
JeTanu3anuu rnporpammel. Kak npaBuiio, cxeMa rnocie10BaTeIbHOCTEN CO3AaeTCs B CIEAYIOIINUX
CIIyYasx.

e Ecmum wucnonmp3yeTcss cxema BapHaHTOB WCIONIB30BaHUS, KOTOopas o0000IIaeT CBEAEHUS O
MOJIb30BATENSAX CHUCTEMBl U HX IENAX, MOXHO CO3JaThb CXEMBI IOCJIEI0BATEIbHOCTEH, YTOOBI
onucaTh, Kak OCHOBHBIE KOMIIOHEHTBI CHUCTEMBbI B3aUMOJIECHCTBYIOT JUISl JTOCTHXKCHHS II€JIH
Ka)kJI0r0 BApUAHTa HUCIIOJIb30BaHHUS.

o Ecnu onpeneneHsl cOOOIICHMSI, TOCTYIAONINE B UHTEPPEIC KOMITOHEHTA, MOXHO CO3/1aTh CXEMBI
MOCJIeZI0BATEIbHOCTEN, YTOOBI ONMUCaTh, KaK BHYTPEHHHE YaCTH KOMIIOHEHTAa B3aUMOJECHCTBYIOT
JUTSL TOCTHKEHUS pe3ynbTara, Tpe0yeMoro sl KaXKI0Tro BXOSIIETO COOOIICHHMS.

Co3nanue cxeM MoCiIe10BaTeIbHOCTEN UMEET HECKOIBKO IPEUMYILIECTB.

e MOXHO J€rKO YBUJIETh, KaK 33JIa4l PACTIPEICISAIOTCS MEK/y KOMIOHEHTaMHU.

e MoxHO onpeaenuTs 1a0I0HbI B3aUMOJIEHCTBUS, 3aTPyAHAIOIME OOHOBICHUE TPOrPAMMBI.
OTHoUIeHNE K IPYTHM cXeMaM

UML-cxembl ociie10BaTENbHOCTEN MOKHO UCIOJIb30BATh C IPYTUMHU CXEMaMU HECKOJIbKUMU
croco6amu.

JIMHWH )KU3HHU ¥ TUTIBI

JIuHuyM KU3HU, CO3aBAEMbIE B CXEME MOCIIEI0OBATEIbHOCTEN, MOT'YT MPEACTABIATh TUTUYHBIC
3K3EMIUISIPbl KOMIIOHEHTOB MJIU KJIACCOB B cucTeMe. M0XKHO C03/1aBaTh TMHUU KU3HU U3 TUIIOB, & TUIIbI
— W3 JIMHUH )XU3HH, a TaKke oToOpakath Tuiibl Ha UML-cxemax kimaccoB u UML-cxemax
KOMIIOHEHTOB.

Tunsl napamerposn

C nomoursro UML-cxembl KJIaCCOB MOKHO TaKe OIUCATh TUIIbI IApAaMETPOB M BO3BPALLAEMbIE 3HAUCHUS
B COOOIIEHUAX, 0OMEH KOTOPBIMH BEIETCS MEX/Y JTUHUSMU KU3HH.

IlogpoOHOCTH BapHaHTA UCNOJIb30BAHUSA

BapuaHT ncnonp30BaHMs NPEICTaBISAET LEIb MOJb30BATENS], a TAKXKE ITOCIEN0BATEIBHOCTD IaroB JIst
noctrxkeHus 3Toi nenu. [locienoBaTensHOCTH MIArOB MOKHO OMUCATh HECKOJIBKUMHU criocobamu. Bo-
MIEPBBIX, MOXKHO CO3/1aTh CXEMY MOCIEI0BATEIbHOCTEN, TOKA3bIBAIOLIYI0 B3aUMOICUCTBUS MEKIY
M0JIb30BATEISIMU 1 OCHOBHBIMU KOMITOHEHTAMU CHUCTEMBI. .

Hcxonublii Ko

MO3HO cO3/1aTh CXEeMY MMOCIIEIOBATEILHOCTEH U3 UCXOTHOTO KoJia. MOKHO IEpeCMOTPETh CXEMY, YTOOBI
MOAKCIIEPUMEHTUPOBATH C PA3HBIMHU BapUaHTaMU MPOEKTUpoBaHus. Takke Mpu HEOOXOIUMOCTH MOXKHO
CKOIMPOBATh COAEPKUMOE B CXEMY IOCIEA0BATEIBHOCTEN IPOEKTA MOICIUPOBAHMUSL.

OcHOBHBIE ITAlbI CO3JAHUA CXEM MOCJIeI0BATEILHOCTEN

Co3aanue cxeMbl IOCJIE0BATEILHOCTEH
1. B menio ApxutekTtypa BbiOepute myHKT Co3AaTh cXeMy.
2. B paznene llla6aonsl menkaute UML-cxeMa nmocjie1oBaTe/ IbHOCTEM.
3. HazoBure cxemy.
4. B obnactu [[00aBUTh B MNPOEKT MOAEJUPOBAHUS BBIICTUTC CYIICCTBYIONIUN  TPOCKT
MOJIETUPOBaHUsl B pemleHuu uian BbiOepuTe Co31aTh HOBBIH MNPOEKT MOAeTUPOBAHUS U
Haxxmute kHOonKy OK.
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HoBas cxema mocienoBatenbHOCTEN 0TOOpaXkaeTcs Ha MaHeIn AIeMeHTOB CxeMbl
nocjenoBaTe/bHOCTel. [[aHeTh 3IEMEHTOB COIEPKUT TPEOyeMbIe JIEMEHTHI U COSTUHUTEIH.
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Co3aanue cxeMbl IOCJIE0BATEILHOCTEH

1. Tleperammre Jlunum :ku3uu (1) w3 [laHeam ?IaeMEHTOB HA CXEeMy, 4YTOOBI TIPEICTABUTH

9K3EMILISAPHI KJIACCOB, KOMIIOHEHTOB, CYObEKTOB UJIN YCTPOMCTB.
IIpumeyanue
Kpome Toro, TuHUIO KU3HU MOXKHO CO3/aTh, IEPETALIUB CYLIECTBYIOMUN Kacc, HTepdeiic, CyObeKT
niv komnoHeHT u3 IlpoBoanuka no mogeasasm UML nHa cxemy. Tak co3maeTcs nuHus )KU3HH,
MpeICTaBISAIoNIas 3K3eMIUISIp BEIOPAaHHOTO TUTIA.

2. Cozpnaiite cooOrmieHus], 4TOOBI MOKa3aTh, KaK JTUHUH JKU3HH B3aUMOJCUCTBYIOT AJIS JOCTHKEHUS
KOHKPETHOU IIEJIH.

Urto0s! co3natek coobmienue (3, 4, 6, 7) METKHUTE UHCTPYMEHT CO3JaHMsI COOOIICHHA. 3aTeM IIeTKHUTE
OTIIPABJISIIONILYIO JTMHUIO KU3HHU B TOM MECTE, TJIe He0OXOAMMO Ha4yaTh COOOIIEHNE, U LIEIKHUTE
MOJTYYAOIIY IO JIMHUIO KU3HU.

Bxoxnaenue BeimoaHeHus (5) oToOpakaeTcsl Ha TOMyYarOIIeH JIMHUN KU3HU. BXOXKIeHNE BBITIOJTHEHUS
MIPEJICTABIISAET MEPUO] BPEMEHH, B TEUCHHUE KOTOPOTO SK3EMILISIP BBIMOIHAET METO. MOKHO CO3/1aTh
Jpyrue cOOOIIEeHNs, HAUUHAIOIIUECS C BXOXKICHUS BBITTOJIHEHHUS.

3. UtoOBl moOKa3aTh COOOIEHWE, MOCTYMAIOIIEe M3 HEU3BECTHOTO HCTOYHUKA coObITUS (9) mimum
nepenaeT JaHHble Hen3BecTHHIM noiyuyatessiM (10), coznaiite acHHXpOHHOE COOOIIEHHE U3 UITH B
IyCTO€ MPOCTPAHCTBO HA CXeMe. DTH COOOIIEHUS HA3BIBAIOTCS HatloeHHble coobujenus (9)
u ymepsinnvle cooowernus (10).

IIpumeyanue
UTo06bl HEpeMecTUTh TPYIITY JIUHUHN KU3HHU, UMEIOLIUX YTePSHHBIC WM HaliIEHHbIE COOOIIEHUS,
BBITIOJTHUTE CIIEAYIONIUE NEHCTBUS, 9YTOOBI BBIICIHUTD JTMHUH XKU3HU TIEpe]] IepEeMEIICHHEeM: HapUCYHTe
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MPSIMOYTOJIHHUK BOKPYT 3THUX JIMHHUH KU3HU, JINO0 HaxkmuTe U yaepxkubaite kinasuiry CTRL u
MOCIIEJIOBATEIBHO MICIIKHUTE KOKAYIO0 TUHUIO Xu3HU. Eciu 11t BBIOOpa 1 epeMenieHus: BCeX JTUHUMA
JKA3HU KCTOJb30BaTh KoMaH1y BeineauTs Bee win couetanue kinaBuil CTRLAA, yrepsiHHbIE nin
HaWJeHHBIE COOOIIEHNS, MPUKPETUICHHBIC K 3TUM JIMHUSAM XKHU3HU, HE OyIyT MepeMenieHsl. B aTom
clly4ae COOOIICHHUS MOXKHO TIEPEMECTUTh OTACIBHO.

4. CoznaiiTe cXeMbl MOCIEIOBATEIILHOCTEH TSl KaXKIOTO0 OCHOBHOT'O COOOIICHHSI OJJHOMY U TOMY e
KOMIIOHEHTY WJIM CHUCTEME.

HN3meHeHnne nopsigka coo0menni

o [leperammre cooOmeHne BBEPX WM BHU3 10 COOTBETCTBYIOIICH JIMHUMU KU3HH. MOXKHO

NepeTacKUBaTh COOOICHHS Ha IpyTrue COOOIICHNS, a TAK)Ke B OJIOK BBHITIOJIHEHUS MU U3 HETO.
- WIH -

e Illenkaure coobmenue u ucnonsdyite kiapuimu CTPEJIKA BBEPX u CTPEJIKA BHU3,
9TOOBI CKOPPEKTHUPOBATH MOJIO)KEHUE coobmenuit. Mcnonb3yiite COYeTaHus
knasuil SHIFT+CTPEJIKA BBEPX u SHIFT+CTPEJKA BHM3, 4ro0bl H3MEHHUTH
MOCJIEZI0BATEIBLHOCTh COOOILIEHUH.

Ilepememenue MM KONMPOBaHHUE MOCIEA0BATEILHOCTEH COO0IIEHNI HA cXeMe
mocJie0BaATeJLHOCTEH

1. Illenkuure coobuienue (3, 4) mpaBoii KHONMKOM MbIIN U BeiOepuTe KonupoBats.

2. lllenkHuTE TTpaBOi KHOIKOMW MBIIIH BXOXK/ICHUE BBHIMIOJHEHUS (5) WU JTUHUIO )KU3HU, U3 KOTOPOU
HE00X0IMMO OTIPAaBUTH HOBOE coobIIeHHe, U BeIOepuTeBeTaBuTh. [1pn HE0OX0AMMOCTH HOBOTO
OTIIPaBUTEIISI MOKHO M300pa3uTh Ha IPYroi CXeme.

Komust coobiienust 1 Bce ero JouepHre COOOIICHUS JOOABISIOTCS B OKOHYaHUE BXOXK/ICHUS BBITIOTHEHUS
WY B OKOHYAHME JINHUU KU3HMU.

IIpumeyanue

BcraBnennoe coo61ieHre Beeria oToopaxaercss Ha OKOHYaHUH BXOXKJICHUS BBITIOJTHEHUS WM JTUHUU
KU3HU. BCcTaBUB cOO0IIEHNE, MOXKHO MIEPETALTUTH €TO Ha MIPEKHEE MECTO.

Onrumusanms pasMelieHus 3JIeMEHTOB Ha cXeMe MOCJIe10BaTeIbHOCTeH

e IllenxHuTe MpaBOi KHOMKON MBIIHK IYCTYIO O0JIACTh CXeMbI U BbIOepHTE U3MEHHMTh MOPSAI0K
pa3MeleHus.

e UTOOBI OTMEHHTH OTIEPAITUIO, TIOCIIEIOBATENBHO MmETKHUTE U3MeHNnTh 1 OTMEHUTD.

HN3MeHuTh MaKeT, BJaJe0NUid B3auMoAelicTBHEM

1. BIIpoBonnuke mo moaeasm UML Haiiiute B3auMOJCHCTBHE, OTOOpakaeMoe Ha CXeMe

OCJIEN0BATEILHOCTEN.
IIpumeyanue
B3aunmopetictBue He otoOpasurcs B [IpoBognuke mo moaeassm UML, moka B cxemy
nocJeoBaTeIbHOCTEN He OyIeT Jo0aBieHa nepBast TUHUS KU3HH.

2. Ileperamure B3aUMOICHCTBHUE B TTAKET.

- WK -

[lenkaUTE B3aUMOICHCTBHE MTPABOK KHOIIKOW MBITITH U BIOepuTe Bhipe3aTs. ll]enkauTe makeT mpaBoi
KHOTIKOW MBIIIN U BEIOEpUTE BCTAaBUTD.

Co31aHue ¥ CN0Jb30BaHHE MPOCTHIX CXeM M0Cc1e/10BaTeIbHOCTEeH

Haubosnee npocras 1 4acTo ucrnonb3yemas opma CXeMbl OCIEI0BATEIBHOCTEN COIAEPKUT TOIBKO
JIMHUY JKU3HU U coo0meHnst. Cxema 3TOro BHJIA MO3BOJISAET SICHO ITOKa3aTh TUITMYHYIO
M0CJIE10BATEIbHOCTh B3aUMOAECHCTBUN MEX Ty 00BEKTAMU B IPOEKTUPYEMON CUCTEME MIT MEXTY
CHCTEMOM U €€ MOJIb30BaTeSIMU. HYacTO 3TOr0 JOCTATOYHO, YTOOBI 00CYKIaTh MPOEKTUPYEMYIO CHCTEMY
U MepeiaBaTh CBEACHUS O HEM.
[Ipu co3nanum MPOCTON CXEMBI MIOCIIEOBATEILHOCTEH HE CIIEAyeT 3a0bIBATh O CIEIYIOLIEM.
THunbI cOO0IIEeHUI
Jnist co3aHust COOOIEHUH MOYKHO MCII0JIb30BaTh TPH PA3JIMYHBIX HHCTPYMEHTA.

e lcnons3yiite uHCcTpyMeHT CHHXpOHHasi padoTa, 4TOOBl OmHMcCaTh B3aUMOJIEHCTBUE, B XOJ€

KOTOPOT'O OTHPABUTEIb OXKHUIAET, [TOKA MOJTyyaTeb 1acT oTBeT (3).
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Crpenka <<return>> oToOpaxaeTcsl B KOHIIC BXOXKICHHs BhIMOIHeHUsI. OHAa 0003HAaYaeT, YTO KOHTPOJIb
HaJ| B3aUMO/IEiCTBUEM BO3BPAILAETCSl OTIIPABUTEIIO.

e Hcrnonp3yiiTe MHCTpYMEHT ACHHXPOHHasi padoTa, 4ToOBl OMHCAaTh B3aUMOJCKHCTBHE, B XOJIE
KOTOpPOT0 OTIPABUTEIb MOXET MPOJOJIKATh BBIIOJIHATH ACHCTBUS HEMEUIEHHO, HE J10KHMIAsCh
noryvatesns (4).

e Ucnonw3yiite wunctpyment Co3garb, 4TOOBI ONMUCAaTh B3aWMOJEHCTBHE, B XOJIe¢ KOTOPOTO
nory4aTenb (8) co3maeTcst OTIPaBUTEIEM.

Coob1ienne 0 co3AaHUH JTOHKHO OBITH TIEPBBIM COOOIIIEHHEM, KOTOPOE MOTYUYHUT MOTy4aTeib.
Co3aanue 3aMeTOK 0 B3aUMOAeHCTBUAX
Urto0s! omucaTh MOCIEA0BATEIHHOCTE O0Iee MOAPOOHO, MOKHO pasMecTuTh KomMMeHTapuii B 1ir000M
MECTE CXEMBI.

Ucnonb3ys CeblIKH KOMMEHTAPHUS, MOXHO CBSI3aTh KOMMEHTAPHI C IMHUSAMHU JKU3HU, BBITIOJTHEHUSMH,
WCIIOJIb30BAaHUSAMHU B3aUMOJICICTBUS U (pparMeHTaMHu.

Buumanue

[Ipn HEOOXOAUMOCTH IPUKPENUTH KOMMEHTAPH K OIIPEIETICHHON TOUKE MOCIe10BAaTEIbHOCTH, HYKHO
CBSI3aTh €T0 C BXOXKJCHHEM BBIITOJHEHHS, UCIIOJIb30BaHUEM B3aMMOACHCTBHS WK (hparmeHToM. He
CBSI3bIBATE KOMMEHTAPUH C JIMHUEH )KU3HHU, TTOTOMY YTO B 9TOM CIIy4ae KOMMEHTapHil He OyaeT
MIPUKPEIJIEH K MPaBUILHON TOYKE MOCIEI0BATEILHOCTH.

Hcnonb3yiiTe KOMMEHTApHil B CIAEAYIOIINX LETSX.

e OTMeTUTh, UYTO OBLJIO AOCTHTHYTO Ha KJIIOYEBBIX TOYKAX MOCIENOBATEIBHOCTH. DTO MO3BOJISIET
JPYTUM MOJIB30BATENSAM BUJAETh LEIH B3aUMOJCHCTBUMN.

e Omnucarp o0mIyI0 LEAb BCel mocnenoBaTeabHOCTH. [IpuKkpenuTs KOMMEHTapuil K HadaabHOMY
BXO’KJICHHIO BBITIOJIHCHUSI HJIA HE IPUKPEILIATH ero Hu K Yemy.[Ipumep. "KnueHT BbIOpan myHKTHI
U3 MEHIO, U eMy Oblia mpeiocTaBieHa HHPOPMAaLUsI O CTOUMOCTH 3THX ITyHKTOB".

e Omucarp 00S3aHHOCTH KaXJOW JIMHUM KU3HU. [I[pUKpenuTh KOMMEHTapuid K JIMHUH
xu3HH. [Ipumep. "Menemxep no o06paboTKe 3aKa30B COOMPACT CBEJCHHUS O BHIOPAHHBIX KIIMEHTOM
IMyHKTax MEHIO".

e CozgaBaTh MpUMEYaHUsl 00 UCKIIOYCHUSAX U JIPYTMX BapHUAHTOB IOCIEAOBATEILHOCTEH, KOTOpPbIE
MOTYT OBITh BBIINOJHEHbl B KayeCTBE albTePHATHBBI TUIHWYHOW IOCIEIOBATEIbHOCTH,
n3o0paxxeHHorr  Hwke. [Ipumep. "KimmeHT MOXeET MPOMyCTUTh  OCTANbHBIE  DJIEMEHTHI
OCIEN0BATEILHOCTH' .

e B kauectBe Oonee ¢opmanbHOW albTEpHATHBBI 3TOTO0 BHIA NPUMEYAHUH MOXKHO
HCIOJIb30BaTh ()parMeHTHI.
Onpenenenue 00JacTH JCHCTBUS CXeMbI

OueHb BaKHO YETKO 0003HAYHTD, UTO JJOJKHO OTOOPaKaThCs HAa CXEMe.
HNuaunuupyomee codobiTHe
Kaxxnas cxema 10iKHa IOKa3bIBaTh MOCIIEI0BATEIBHOCTh B3aUMOICHCTBUH, TIOPOKAAEMBIX OJTHUM
MHULUUPYIOUIUM cOObITHEM. TakuM COOBITHEM MOXKET CTaTh CIEAYIOIIEe.
o Tlonp3oBaTenb, WHUIMUPYIONMH BapHaHT WCIOJNB30BAHMUS (HAPUMEpP, OTKPHIBAIOMINK BeO-
CTpaHUILy JUIs IOKYIIKU €/1bI).
e CooOmeHne OT OJHOTO CHUCTEMHOTO KOMIIOHEHTa JpyroMmy, HaIpuMmep, C 3amlpocoM O
JOCTYHOCTH MMYHKTOB, KOTOPBIE jKeJlaeT MPUOOPECTH KIIUEHT.
e CoObITHE, WHUIMHPYEMOE HM3MEHEHHUEM COCTOSIHUS, HAIpuUMep, €CIM YPOBEHb 3aIlacoB
OTIpe/IeIEHHOTO TOBapa MaJaeT HUXKe MOPOroBOr0 3HAYECHHS.
YpoBeHb aeTagau3annu
Ha cxemax mocnenoBaTenbHOCTEH MOXHO OTOOpakaTh pa3HbIe YPOBHU AeTan3aiui. Mo>KHO
OIpPEACINTh YPOBEHD JETAIN3ALNU B IBYX PA3HBIX U3MEPEHUAX MPAKTUYECKU HE3aBUCUMO JIPYT OT
pyra.
JIMHUM KU3HU MOTYT MPEACTABIATH OJUH U3 YPOBHEH JeTalIN3alIHH.
e OOBEKTHI B CYLIECTBYIOLEM WIH pa3padaThIBAEMOM IPOrPaMMHOM KOJIE.
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e KommoHeHThl M HMX CyOKOMIIOHEHTHI, KaK TMpaBujio, O€3 BHUAOB, MOCPEAHHKOB U APYTUX
COCAUHUTCIbHBIX MCXaHU3MOB.
e (Cucrtema 1 BHEUIHUE CYOBEKTHI
Coo01eHust MOTYT MPEACTABIATH OJAMH U3 YPOBHEH JIeTaTU3aIiH.
o [Iporpammusie coobmenus B mporpaMmmHoM koje B API nwiu BeO-unTepdeiice.
e TpaHzakuuu WM CyOTpaH3aKIMU, HAIPUMEP MEXIY MOJH30BATEISIMA M CUCTEMOH WM MEXITY
KOIOM M 0a301i TaHHBIX.
° BapI/IaHTI:I HUCIIOJIB30BAaHUSA — OCHOBHBIC BUIbI BBaHMOﬂCﬁCTBHﬁ MCXKY IMOJIb30BATCIsAMU U
CUCTEMO.
IIpu ananu3e CyleCTBYIOIIETO KOAA U OIMCAHUHA HOBOM IIPOEKTUPYEMOM CUCTEMBI YaCTO UMEET CMBICI
CO3/1aBaTh U aHAIM3UPOBATH MPEICTABICHUS C MEHbILIEH JAeTaau3anuei.
OnucaHue BADUAHTOB

Ha cxeme oToOpaxaeTcst oqHa, THTMYHAS MTOCIEA0BATeILHOCTh COObITHIA. Ecii HE00X0MMO oKa3aTh
aJTbTEPHATHBHBIC BO3MOXKHOCTH, TAKHE KaK CIIEHapUU COOEB, MOYKHO BOCTIONB30BAThHCS OJTHUM U3
OIMCaHHBIX HUXKE METOJIOB.
e (Co31aTh OTJETbHBIE CXEMBI TOCIEI0BATEIBHOCTEH JIsI ONMCAHUS TUX CLICHAPHUEB.
e lcmonp30BaTh OMUCAHUE CTPYKTYp YIPABICHUS C IOMOIIBI0 (PparMEHTOB, YTOOBI TOKa3aTh
LIMKJIbI, AIbTEPHATUBHBIC BAPUAHTHI U T. 1.
OneHka KOHCTPYKITHHA

CxemMy MO>KHO MCTIOJIB30BaTh JIJISl OLIEHKH pacmpeeNieHus 3a71a4 MexX1y €€ 00beKTaMU WK
KoMroHeHTaMu. Heo0XoumMo mpoBeCcTH pECTPYKTYPHU3ALIHIO, €CITH HAOTIOIAI0TCS CIICIYIONTUE SIBJICHUS.

e Co3pmaercs BreyaTlIeHHWE, YTO OJHA JIMHHS >KU3HHM BBITIONHSET BCE (DYHKIIMH, BBHI3bIBas BCE
OCTAJIbHBIE AJIEMEHTBI CXEMBI, B TO BpeMsl KaK JIPyTryue JUHUHU KU3HH JIUITH TACCHBHO OTBEYAIOT Ha
9TH BBI30OBHI.

e MHorue CcoOOIICHHS TEPECEKAOT JMHUHU KU3HWU. Kakmas JWHHMS KWU3HM JOJDKHA OTIPABIATH
co0OIIeHNsT HEOONBIIOMY YHCIY COCEIHHUX JJEMEHTOB U HE JOJDKHA B3aMMOJCHCTBOBATH C
COCE/ISIMHU ATUX COCEAHHMX 3JIEeMEHTOB. Kak mpaBmiio, UMeeTcs BO3MOKHOCTh PACIIONIOKUTh JIMHUHA
KU3HU TaK, 9TOOBI COOOIICHUS TIepeCceKaau JMHUH )KU3HU BCETO B HECKOJIBKUX MECTAX; B MECTax
repecedeHus 1esieBas JIMHUS KU3HU HE JOJDKHA OOMEHHMBATHCS COOOIICHUSIMU, TIEPECEKAIOIIUMHU
KaKue-Tmoo0 ApyTre JTMHUA KU3HU.

e Hekoropple JNHHWUM JKU3HU  BBIMOJTHSIOT  HECKOJBKO pa3HBIX BHAOB  3amad. O0macTh
OTBETCTBEHHOCTH KaXKIOW JIMHUU KU3HU JIOJDKHA OTMHCHIBATHCSA B OJTHOM KPAaTKOM TMPEJIOKECHUU.
B sToM npennioskeHuu TOJDKHBI 00001IaThCsl CBEICHHS O TOM, YTO JIMHUS KU3HH JIETAeT B OTBET
Ha Ka)KJ]0€e ToJIy4aeMoe COOOIIeHNE.

Kiaccebl M JMHHM JKU3HHI

JIMHUY )KU3HU HA CXeMax MOCIIe10BaTeIbHOCTEH MOKA3bIBAIOT 3K3EMILIPHI KJIACCOB WM UHTEp(EiicoB
KOMITOHEHTOB.
Co3nanue JUHUM )KU3HHA U3 THIIOB
W3 yxe onpeneneHHbIX KJIaccoB (HapUMep, Ha CXEME KJIACCOB) MOXKHO CO3/1aBaTh HOBBIC JIMHUU XKU3HU.
Co3nanue THHUH KU3HHU U3 CYLIECTBYIOLIEro THUIIA
e [Ileperamure kimacc, KOMIOHEHT win uHTEepdeiic u3 IIpoBoanuka nmo moxemsim UML Ha cxemy
OCJIEN0BATEILHOCTEN.
- WJ -
1. Ha cootBeTcTByIOIEH cXeme MICIKHUTE KJIacC, KOMIIOHEHT WM HHTepdeiic mpaBoid
KHOTIKOW MbIIIM U BeIOepuTe C031aTh JTUHMIO KU3HH.
2. B nunanoroBoM okHe Co31aTh JTHHHUIO KU3HH BHIOEPUTE CXEMY IOCIIEOBATEILHOCTEH U
Haxxmute kHONKy OK.
OTto0pa3uTcs HOBas JIUHMS )KU3HU C UMEHOBAHHBIM 3K3eMIUIIPOM. THUITOM 3TOM TMHUM JKU3HU SBIISETCS
NIEPEMEILEHHBIN THUIIL.



82

IIpumeyanue
DTO AeCTBUE MOKHO MOBTOPSITH HEOTPAHUUEHHOE KOJMYECTBO pa3. ITO MO3BOJIAET CO3/1aTh JUHUU
YKU3HU C pa3HBIMU UIMEHAMHU SK3EMILISPOB.
HN3meHeHMe TUIIA THHHUY KU3HU
1. llenkHUTE TUHUIO )KU3HU TTPABO KHOMIKOK MBIIIN U BeIOepHuTe CBOICTBA.
2. B oxue CBoiicTBa 3aaiitTe  3HayeHue i cBoicTBa Tum. MoxxHo BbIOpath THN U3
PacKpBIBAIOIIETOCS MEHIO MIIM YKa3aTh HOBOE UMSL.
Co3naHue KJIacCOB U3 JUHUN KU3HU
Co3znaB 0JIHY MM HECKOJIBKO CXEM MOCTIEI0BAaTEIbHOCTEHN, MOKHO 0000LTUTH TMHUY JKU3HH, CO3/1aBasi U3
HUX KJIACCHI TN HHTEPQEHCHI.
Co3nanue kiacca uim uHTepdeiica u3 JUHUMN KU3HU
1. UlenkHUTE IWHUIO KU3HHU MPABOM KHOMKOW Mbim U BbiOepute Co3aath kiace win Co3aaTth
uHTepeiic.
B IIpoBoxuuke no moaensm UML oToOpaxaercst HOBBIN Kiacc WK UHTEpQeiic.
2. Cospmaiite B Kiacce WM uHTepdelice onepanuy s KaXJI0ro MOJy4aeMoro JIMHHEH KU3HH
COOOIIEHUSI.
a. Brimenure Bce cooOIIEeHNs, KOTOPbIE HEOOXOIUMO BKIIIOUHUTb.
b. IenxHuUTE OJHO U3 COOOIICHU TPaBOK KHOMKOM MbITH U BbiOepuTe Co31aTh METO.
HoBerit kmacce ninm uHTEpdEiic MMEET onepaluu sl KaXXA0T0 BBIICICHHOTO COOOIICHHUS.
Nwms oneparuy 0ToOpakaeTcst Mo/ CTPENKON KaXI0To COOOLIeHNS U B CBOICTBE coobuieHns Onepanus.
Ecnu coobmenne BritouaeT napameTpsl B hopme "(mapametp : Tvm)", OHU 0TOOPa3ATCs B CIIUCKE
IapaMeTpOB HOBOU OIleparLuu.
IIpumeyanue
Ecnu B cxemy mocneoBaTenbHOCTEH 100aBIISIOTCS HOBBIE COOOIICHHUS, ITOT IIar HEOOXOAUMO
MTOBTOPUTD.
3. UtoOBI IPOCMOTPETH MOAPOOHBIE CBEIEHUS O HOBOM Kiacce wiu uHTepdeiice, 1006aBpTe €ro B
CXEMY KJIacCOB MJIM KOMIIOHEHTOB.
a. OTKpoNTE UM CO3/1aliTeE CXEMY KJIACCOB WJIM KOMIIOHEHTOB.
b. IleperamuTe HOBBIN Kiacc win uHTepdeiic u3 [IpoBoanuka mo moaeasim UML Ha cxemy
KJIaCCOB.
Kiacc unu unTepdeiic mosiBUTCS Ha cCXeMe KIIacCoB.
- WJTH -
c. Ileperammre HOBBIN MHTEpPeiic 3 [IpoBoanuka mo Moaeasim UML Ha KOMITIOHEHT WIH
MOPT HA CXE€ME€ KOMIIOHEHTOB.
HuTtepdeiic oToOpaxaeTcsi B KOMIIOHEHTE B KaueCTBE 0003HaUeHUs 0€3 OMMCaHUs ONepaIuil.
Co3naHue KJIaccoB NapaMeTpoB
B coobmennst Ha cxeMe Mocie10BaTeIbHOCTEH MOKHO BKITFOUUTH apameTpbl. UML-cxeMy kiaccoB
MOXHO HUCTIOJIB30BATh JIJIsl OMUCAHUS TUIIOB TapaMETPOB.
Co31aHue moc/ie/10BaATeJIbHOCTEH B3aUMOICHCTBUSA C BO3MOKHOCTHIO IOBTOPHOI'0 MCII0JIb30BAHUSA

JI1g onMcaHus MOCJIeJ0BATEIbHOCTA MOKHO HCIIONIb30BaTh OTACIBHYIO CXEMY, KOTOpask COIEPKUT
MOJIpOOHBIE CBEACHHUS, KOTOPhIE HEOOXOIMMO OTACIUTH OT JPYTHUX, TUOO CBEACHUS, OTHOCSIIUECS K
HECKOJIBKUM CXEMaM.
Ha onHO#1 cxeme MOXHO CO34aTh MPSIMOYTOJIbHUK MCIIOIb30BaHUs B3auMoaencTeus (12), ykaspBaroumil
Ha MoApoOHbIE CBEJICHHSI HA IPYTOM CXEMe.
JIBa>KIbI ILEIKHUTE MCTIOJIb30BaHUE B3aUMOICHCTBHS, YTOOBI OTKPBITh CBA3aHHYIO C HUM CXEMY
OCJIEN0BATEILHOCTEN.
Co3nanne noce10BaTeIbHOCTH B3aMMOACHCTBHI ¢ BO3MOKHOCTHIO IIOBTOPHOI'0 HCIIO0JIb30BAHUSA
U3 CYLIECTBYIOLIUX JTHHUI KU3HU

1. Ilenkaute Ucnmoab3oBanue B3anMoaeiicTeus Ha IlaHen 3J1eMeHTOB.

2. Ha cxeme nocienoBaTeIbHOCTEN yIepKUBalTe Ha)KaTOW KHOIIKY MBIIIH, IIEpETAaCKUBas 10 cXeMe

JUHUU KHU3HH, KOTOpble HEOOXOAMMO BKJIIOYHUTH B IIOCJIEJOBATEIBHOCTE C BO3MOYKHOCTBIO



83

MOBTOPHOTO HCIONb30BaHus. Haunute ¢ BbhIOOpa MOJOKEHUS [0 BEPTUKAIM JUIsl BCTaBKU
WCIIO0Ib30BaHUS B3aUMOJICHCTBUS.
Hcnonb3oBaHre B3aMMOAEHCTBHS OTOOpa)kaeTcsl HAMPOTHUB BHIOPAHHBIX JIMHUN KU3HU Ha CXeMe
MOCJIE0BATEIBHOCTEM.

3. JIBaxapl MICIKHUTE UMS HCIIOIh30BaHUS B3aUMOJICHCTBUS M MEPEUMEHYHTE €ro, 4ToObl ONMUCATh
pe3yabTaT UCHOJb30BaHUSI MOCIIEIOBATEILHOCTH C BO3MOXKHOCTBIO IMOBTOPHOTO HCIOJIb30BAHMS
Ha 9TOU cXeMe.

- WK -
Hanummure nms B kauecTBe BbI30Ba (DYHKLNHU, YKAKUTE MapaMeTphI.

4. CpspKuTE HCIIOJIB30BAHNUE B3aUMOJEHCTBUS C IpYroi cxeMol mocienoBaTesnbHocTel. LllenkHuTe
WCIIOJIb30BAaHUE B3aMMOJICHCTBHS MPaBOM KHOINKOW MBI M BBIIOJHUTE OJHO M3 CIEIYHOLIUX
JEUCTBUU.

lenxuuTte Co3aaTh HOBYIO MOCJI€10BATEIbHOCTh, YTOOBI CO3/1aTh HOBYIO CXEMY
MOCJIE0BATEIBHOCTEM.

- WIH -

lenkauTe CBA3ATH € MOCJIEA0BATEIbHOCTBIO, YTOOBI CBSA3ATh UCIOJIB30BAHUE C CYIIECTBYIOMIEH
CXEMOM.

Visual Studio co3naet cBsi3zb MEXAy UCTIOIH30BAHUEM B3aUMOJICHCTBUS U HOBOM TIOCTIEI0BATEIHBHOCTHIO
B3aUMOIEHCTBHA.

B pemenun orobpaxaercs HOBasi cxeMa nocleaoBarenbHocTell. Ha Helt oToOpakaroTcst THHUY JKU3HH, C
MOMOIIbI0 KOTOPBIX OBLIO CO3/1aHO MCIIOJIb30BAHUE B3aUMOICHCTBUSI.

IIpumeyanue

OTto0paskaroTcs TOJBKO T€ JIMHUH JKU3HH, C TIOMOIIBIO KOTOPBIX OBLIO CO3/JaHO MCIOJIB30BaHUE
B3auMoieiicTBrs. Ha HOBOM cxeme He OyayT 0TOOpakaThCs IMHUH KU3HH, CO3/IaHHBIE TTOCIIE
WCIIOJIb30BaHUs B3aUMOJEHCTBHUS, AXKE €CIIM UCIIOIb30BAHUE B3aUMOCHCTBUS BKIOYAET 3TH JIMHUU.
Co3naHue moc/1e10BaTeILHOCTH C BO3MOKHOCTHI) IOBTOPHOI0 HCMOJIb30BAHNS U3 CYLECTBYIOIIUX
€000 eHu it

e IllenkHure cooOmIeHHE, KOTOPOEC HEOOXOIUMO TIEePEMECTHTh, MPABOM KHOMKOW MBIIK U
BoIOepuTe IlepeHecTn Ha cxemy.

Visual Studio:
e 3aMCHSET BBIJICJICHHOE COOOIIEHUE W JIIOOBIC JOYEpPHUE COOOIIECHUS HCIOJIB30BAaHUEM
B3aHUMOJCHCTBUS;
e IEepeMelIaeT 3aMelIeHHbIE COOOIEHUSI Ha HOBYIO CXEMY MOCIIEeI0BaTEeIbHOCTENH;
e CO3MACT CBS3b MEXKAY MCIOJB30BAHUEM  B3aUMOACHCTBUS W  HOBOM  CXEMOM
MIOCJIEI0BATEILHOCTH.
Ilepexon k moc/1e10BaTeILHOCTH, HA KOTOPYIO CChLIAETCH MCNOJIb30BAHUE B3aNMOIeCTBUS
o JIBaXKabl HIEIKHUTE UCIIOJIB30BAHNE B3aUMOICHCTBUSI.
- WK -
[[lenkHUTE UCTIOIB30BAHKE B3aUMOICHCTBHS MPABOM KHOMKOM MbIK U BeIOepuTe IlepeiiT K
M0CJIeJ0BATEeJIbHOCTH.
Co3naHue 3a10JJHUTE/IS C MCII0JIb30BAHUEM B3aMMOAEHCTBUA
MOHO c03/1aTh UCITOJIb30BaHUE B3aUMOICUCTBHUSI, HE CBA3BIBASI €TI0 C APYron cxeMou. Ero MmoxHo
HCIIOJIb30BaTh B KAYECTBE 3AMOJHUTEIIS YaCTH MOCIE0BATEIHLHOCTH, MTOAPOOHBIE CBEICHUS O KOTOPOI
€IIe MPEICTOUT YTOYHHUTH. VICTIONB3yiTEe MMSI HCIIOJIb30BAHUS B3aUMOJICHCTBUS, YTOOBI 0003HAYUTH
JKeJlaeMblid pe3yJibTar.
CBopayuBaHue IPYII JIUHUMA 5KU3HA

MoOHO CBEpHYTh HECKOJIBKO JIMHUH JKU3HU, YTOOBI TpyINa 0ToOpaxkajaach, Kak oJ(Ha JUHHUA. Tak MOXXHO
BU3YaJIbHO MPEJCTABUTH TPYIITY OOBEKTOB KaK OJJUH KOMIOHEHT. COOOIIEHMs U UCTIONb30BaHUS
B3aUMOJICHCTBUI MEXKIY JIMHUSAMHU XKU3HU CBEPHYTOM rpynbl CKpbIThl. CooOIIeHus 1
MIOCJIEZIOBATEILHOCTY B3aUMOACHCTBUMN, BKIIIOYAIOLINE IPYTHe JTUHUH )KU3HU, OTOOpaKaroTcsl.
CBopaunBaHue rpynnsl JHHUHA )KU3HA
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1. BriGepure nBe wiu 6oJiee TMHUHN )KU3HU.
2. lllenkHuTe OHY M3 HUX MPABOM KHOMKOW MBIIIN U BEIOEpUTE CBEPHYTh.
Heckonbko TUHUN KU3HU 3aMEHAIOTCS OIHOM.
CooO11eHust ¥ NCIIOJIb30BaHUs B3aMMOJEICTBYS, BKIIFOYAIOIINE TOJIBKO YJIEHOB 3TOW IPyMIbl, HE
0TOOpaKarOTCHI.
3. IenxHute UM, YTOOBI IEPEUMEHOBATH TPYIIITY.
IIpumeyanue
Ecnu pa3BepHyTh rpymiLy, UMs TPYIIIBI OYAET YTEPSHO.
Pa3BopauuBaHue CBepHYTOM Ipynnbl
o IllenxHuTE CBEPHYTYIO JMHHIO )KU3HU NPABOW KHOMIKOM MBIIIN U BeIOepHTE Pa3zBepHYTh.
IIpumeyanue
Wwms rpynmsl OyaeT yTepsiHO, PaBHO Kak U JII00bIe CCHUIKHM TPYIITBI HA KOMMEHTapUHU UiIu pabodne
3JIEMEHTHI.
Onucanue CTPYKTYP YIPABJICHHUS ¢ IOMOIbIO GparMeHToB

Jlnist onpeniesieHus IUKIIOB, BETBEH 1 NapaniienbHol 00pabOTKH Ha CXeMe TOCIIeI0BATEIbHOCTEH MOKHO
HCIIONh30BaTh 00beIMHEHHBIE (hparMeHTHI (13). DTH cBeIeHUs MOYKHO OTOOpa3UTh M Ha CXEME
akTUBHOCTH. CxeMa akTUBHOCTH ITO3BOJISIET IMOKA3aTh COOOIEHHS, KOTOPHIMH OOMEHUBAIOTCS CyOBEKTHI,
MeHee HarjsiIHO, HO MHOI/Ia ¢ IOMOIIIbIO CXEMbI aKTUBHOCTU MOXHO 0oJiee 3pPeKTUBHO NMPEACTaBUTh
LUKJIBI, BETBU U MaPaJUICITH3M.

Co3nanue 00beIUHEHHOT0 parMeHTa

1. Boigenure cooOIieHHEe WM TOCIEI0BATEIBHOCTh COOOIIEHUM, HAYMHAIOUIMXCS B OJHOM
BXO’KJICHUH BBITIOJIHEHUS WJIM HA OJHOW JIMHUU KU3HU.

IIpumeyanue
Boigenure cTpenku cooOLUIeH i, a He BX0XK/IEHUS BBIMIOTHEHUS, HA KOTOPbIE YKa3bIBAIOT COOOILIECHHUS.

2. IllenkHuTe MpaBoil KHOMKON MBIIIA OJHO U3 COOOIEHUH, BbiOepuTe Pa3MecTuTh BO pparmenre,

3aTeM IIEIKHUTE TPeOyeMbli TUIT (hparMeHTa.
OTtobpakaercst HOBBIN (parMeHT. B HeM cozep:karcsi BBIOpaHHBIE COOOIICHUS.
Ecnu tunm o0beiMHEHHOTO ()parMeHTa JOMyCKaeT HAIMYKE HECKOJIBKUX (PparMeHTOB, OTOOpaKkaeTcs
TaK)Ke MyCTO (pparmMeHr.

3. YrtoO»l 3amaTh ycioBue i (pparMeHTa, MEeJKHUTE TPaHuIly (GparMeHTa MpaBoid KHOMKOW MBIIIH
u BeiOepuTe CBoiicTBa. 3a1aiiTe 3HaUCHHE 11 CBOUCTBA Y CJI0OBHe.

VYcnoBue ucnoab3yeTcs U1 onpeeiaeHust TpeOOBaHUM K BETBU WIH LTUKITY.

4. UYrobbl 106aBUTH HOBBIH ()parMeHT B BH/[, JOIMYCKAIOUIMH HaIMYUe HECKOJIBKHX (hparMeHToB,
LIEJIKHUTE TpaHuIly bparmenTa npaBoi KHOIIKOM MBIIIN u
BeIOepuTe Jlo6aBuTs. lllenkuute Onepana B3aHMOAEHCTBUSA o i Onepanjg
B3aMMOAEHCTBUA MOCJIe.

5. YroObl 100aBUTH BO (pParMEeHT HOBBIE COOOILEHHS, HCIIONb3YHTe HHCTPYMEHTHI CO3aHUs
COOOIIeHUH, TNOO CKOMUPYHUTE U CTAaBbTE UX BO ()parMeHT.

Co3anue cxeM 1nocJjie10BaTeJbHOCTEH U3 KOAA

B ¢paiine xona Visual C# unu Visual Basic MOXXHO c0o31aTh cXeMy MOCJIEI0BATEIbHOCTEN U3
OnpelIeNeHUsI METOA.
Co3nanHas cxeMa Mocjae10BaTeIbHOCTENH BO MHOTOM CXO0a CO CXEMOM MOCIIeI0BAaTEIbHOCTEH,
CO3JIaHHOM B MTPOEKTE MOIeIUpOBaHUsL. OJTHAKO 3JIEMEHTHI B CO3/IAHHOM CXeME MOCIEA0BATEIbHOCTEN HE
otoOpaxatotcs B [IpoBonnuke mo mogensm UML.
Co3aanue cxeMbl IOCJIE0BATEILHOCTEH M3 KOAA

1. B Visual Studio otkpoiite ¢aiin koaa, KOTOPbIH COAEPKUT ONpeAeTICHUE METO/IA.

2. UlenkHUTE MpaBOW KHOIMKON MBIIIN B JIFOOOM MeCTe ompeaesicHus Metoaa u Beioepute Co3narh

cxXeMy NocJieJ0BaTeJIbHOCTEi.

IIpumeyanue
[Tocne co3nanus cxembl 1I0ObIE U3MEHEHHSI, BHOCUMBIE B CXEMY, HE OTOOpa)KaloTcsl B KOJE, a JIIoObIe
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W3MEHEHUs, BHOCUMBIE B KOJI, HE 0TOOpa)karoTcst Ha cxeMe. UToObl 0TOOpa3uTh 3TH U3MEHEHUS,
HE0OXOIMMO CO371aTh HOBYIO CXEMY TOCJIEI0BATENBHOCTEH. MOKHO CO3/1aBaTh HOBYIO CXEMY
MOCIEI0BATEIBHOCTEN HEOTPAHMYEHHOE YUCIIO pa3, UCIOJIb3YS TOT XK€ METO/I.
MOo>HO niepeiiTH OT JIMHUH KU3HU U COOOLICHUN K OIPEICIIEHUSIM B KOJIE KJIACCOB M METOJI0B, KOTOpbIE
OHU TIPEJCTABIISIIOT.
Ilepexoa OT cO3AaHHBIX JIMHUH KU3HHU U COOOLIEHHI K KOIY

o [llenkHWTE CO3MAHHYIO JIMHUIO JKU3HM WM COOOIIEHWE TMPaBOW KHOMKOW MBIIIKA H

BbiOepute IlepeiiTh K onpeneeHuIo.

KonupoBaHnue co3gaHHBIX nmocjeaonareabHocTeii B UML-Moaean

MOo3KHO KOTUPOBATh TUHUM KU3HU, COOOILIEHHUS U IPYTUE YaCTU CO3/IaHHOM MMOCIeI0BaTEIbHOCTH Ha
CXEMYy IOCJIeI0BATEIbHOCTEN TPOEKTa MOJIETUPOBAHMUS.
KonupoBanue co3qanHoi cxembl nocjenoBarejbHocTeil B moaeab UML uim u3 Hee
1. Ha cxeme mocienoBaTelbHOCTEH BBIACTUTE 3JIEMEHTBHI, KOTOpble HEOO0XOIUMO CKOIHPOBATh,
HampuMep JUHHUM KU3HH U cooduieHus. Ecnmu HeoOX0quMo CKOMUPOBAaTh BCE AJIEMEHTHI CXEMBI,
menkHure BeigeanTs Bee B meHIo IIpaBka.
2. B mento IlpaBka Beioeputre KonnpoBaTth.
3. Co3zpaiite UM OTKPOUTE CXEMY MOCIEA0BATEIBbHOCTEN B MMPOEKTE MOACIUPOBAHUS.
4. B mento IIpaBka BoiOepute BeTaBUTS.
Komuu BBIICJICHHBIX 2JICMECHTOB 0T06pa>1<a10Tc;1 Ha CXEMCE.
IIpumeyanue
I/IHOFI[a H€06XO,Z[I/IMO HU3MCHUTH LBET BCTABJICHHBIX 3JICMCHTOB. BBII[CJII/ITG X U BI:IGGpI/ITC IIBET B
okHe CBolCTBA.

Co30aHue uazpaMMbI Kilaccos

B Visual Studio Ultimate nmst onvMcaHusi THIIOB JAHHBIX U UX CBSI3€H OTAENBHO OT peaan3allii MOXHO
ucnosib3oBatb UML-cxemy knaccos. CxeMa Mo3BOJSET CKOHIEHTPUPOBATHCS HA JIOTUYECKHUX ACTIEKTaX
KJIACCOB, a HE UX peaIu3alllH. .

UML-cxemy KaccoB MOKHO UCHOJIb30BATh B Pa3HbBIX LETAX.

e Jlng mpenocTaBiieHUs OMHMCAHUS TUIIOB, HCIOJb3YEMbIX B CHUCTEME M MEpPEAaBAEMBIX MEXAY
KOMIIOHEHTAaMH, HE3aBUCHUMO OT peaIn3alnH.

Hanpumep, Tun "3aka3 enpl" MOXeT peann3oBbIBaThes B OuzHec-cioe B kone .NET, B untepdeiicax
MexX 1y komnoHneHTamu B XML, B 6a3e gqanabix B SQL 1 B monb30BaTeascKkoM HHTEp(eiice B

HTML. HecmoTpst Ha TO 4TO MOJPOOHOCTH ITUX peaTU3aIMi Pa3IndyaloTCsl, OTHOLICHUE MEXKIY TUIIOM
"3aka3 enpl" U ApyruMu TUAMH, TAKUMH Kak "Mento" u "Omnara", coxpansiercs. UML-cxema kinaccoB
MO3BOJISIET 00CYKIaTh 3TH OTHOIICHHSI OTACTHHO OT peaTM3aIlHid.

e Jlns Oosiee TOYHOTrO OmpesesieHrs Habopa TEPMHHOB, HCIOJIb3yEMbIX IS OOMEHA CBEICHUSIMU
MEXIy TMPHUIOKEHHEM U €ro TMOoJbh30BaTeNIsIMUA, a TakKe B OINUCAHUAX MOTpeOHOCTEH
MOJIb30BaTENEH.

B kadecTBe mpuMepa MOXKHO MPUBECTH ONMUCaHMs (PYHKIIMOHAIBHOCTH MOJIb30BaTeNel (user story),
BapUaHTHl UCTIOJIH30BAHUS M OMUCAHUS IPYTUX TpeOOBaHUI B MPUIIOKEHHH, 0OecIiedrBalonieM paboTy
pecropana. B 3ToM onmcanuu MOXHO HalTH Takue TepMUHBI Kak "Menro", "3akaz", "Ena", "llena",
"Omata" u 1. 1. MoxHo coznatb UML-cxeMy Ki1accoB, ONpeessronyt0 OTHOIIEHUS MEXIY STUMU
TEPMHHAMH. ITO MO3BOJIHUT CHU3UTH PHUCK BO3SHUKHOBEHUS HECOOTBETCTBHI B OMMCAHUAX TPEOOBAHMUIA,
10JIb30BATEILCKOM HMHTEpdEIice U CIIPaBOYHOM TOKYMEHTAIUH.

OTHolIEeHNe K APYTHM CXeMaM

UML-cxema K1accoB, Kak NpaBUIIO, CO3AAETCS OJJHOBPEMEHHO C IPYTHUMH CXEMaMHU MOJEIMPOBAHNUS,
YTOOBI IPEIOCTABUTH OMUCAHSI HCIIOJIb3YEeMbIX TUTIOB. B KaXk/1oM ciydae pu3nyecKoe npeacTaBlIeHue
TUIIOB HE MTOIPAa3yMEBAETCSl HU OJTHOM U3 CXEM.

Ecnu cozmana ucnonb3yite UML-cxemy ki1accoB, 4TOOBI OMUCATh CIAEAYIOIIEE.
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cXema aKTUBHOCTHU THUI IaHHBIX, TIepeaBacMbIX uepe3 y3el 00beKTa.
THUIIBI 3aKPETUICHUI BBOJIA M BBIBOJAA U y3JIbl MAPAMETPOB JCHCTBUM.

cxema THUIIBI TAPAMETPOB U BO3BpALla€Mble 3HAYEHHSI COOOIIEHUM.
MIOCJIEIOBATEIbHOCTEN | THIIBI JIMHUM >kU3HU. Kitacc JIMHNM )KU3HU TOJDKEH BKIIKOYATh ONEpaluu AJs
BCEX COOOIIEHHIA, KOTOPHIE OH MOKET MOTyIHUTh.

cXeMa KOMIIOHEHTOB uHTEp]ECch KOMIIOHEHTA C MIEPEUNCICHUEM UX OTEPAIIUi.
TTonHBIM KOMIIOHEHT TAaK)XE€ MOJKHO OITMCATh KaK Kjacc..

CXEMa BapuaHTOB THUIIBI, YIIOMSAHYTBIC B OITMCAHUAX ueneﬁ M I1aroB BapruaHTa UCIIOJIb30BAHMUA..
HUCIIOJIB30BaHUA

OCHOBHBIE 3TANbI CO3AHHUS CXeM KJIACCOB

Co3zganne UML-cxeMbI KJ1aCCOB

1. B meHto ApxurtekTypa BoiOepute myHKT Co3aaTh cxemy.

2. B pa3zpene Hlabaonsl menkaute UML-cxema kJ1accos.

3. Ha3zosure cxemy.

4. B obnactu lo0aBUTh B MNPOEKT MOAEJHMPOBAHUS BbIICTUTE CYIIECTBYIONIIUN MPOEKT
MOJICIMPOBAaHUS B pemieHuu wuin BbiOepuTe Co3MaTh HOBBIIE NPOEKT MOAEIHPOBAHUS U
HaxxmuTe KHONKy OK.

Hogas cxema kitaccoB otoOpaxkaetcst Ha maHenu 3aeMeHToB UML-cxembl kiaaccoB. [Tanens s1emMeHTOB
COJICPKUT TpeOyeMble 3JIEMEHTHI U OTHOILIICHHUSI.
Co3nanue UML-cxembl Kj1acCOB

1. Utob6sl co3nath Tum, BeiOeputTe nHCTpyMeHT Kiace, UnTepdeiic vnu Ilepeunciienne Ha nanenu
3JIEMEHTOB, 3aTEM IICIKHUTE MYCTYIO0 00JIaCTh CXEMBI.

2. YtoObl 100aBUTH aTpUOYTHl WIN ONEpPALUU B THIIbI, a JUTEpabl — B MEPEUUCICHUE, IETKHUTE
3aroyioBok ATpuOyThl, Onepaunu win Jinrepass! B Tune u Haxmure BBO/I.

MoskHO co3nath curHatypy, Hanpumep f(x:Boolean):Integer.

UTo0OBI OBICTPO T0OABUTH HECKOJBKO 3JIEMEHTOB, ABaX bl HAxXMuTe BBO/] B KOHIIE KaXKI0TO
aneMmeHTa. YToObI MepeMeCcTUTh JIEMEHTHI BBEPX HIIM BHU3 IO CIIUCKY, MOYKHO BOCIIOJIb30BaThHCS
KJIaBHUIIIAMH CO CTPEJIKaMHU.

3. YrtoOBl pa3BepHYTh WJIH CBEPHYTh THI, IICIKHUTE 3HAYOK IEBPOHA B BEPXHEHU JIEBOH YACTH
Tuna. Takke MOXXHO DPa3BEPHYTb U CBEPHYTb DPa3AciablATpuHOYyTHI 1 Omepanum B Kiacce WIH
uHTepderice.

4. YtoObl cO3[aTh CCBHUIKM AacCOILMAIlUi, HACIEJAOBaHUS WM 3aBUCUMOCTH MEXIy THIIAMH,
IIEJIKHUTE COOTBETCTBYIOIIMI MHCTPYMEHT CBSI3bIBAHUS, THUIl UCTOYHHUKA, a 3aT€M BBIOEpUTE THII
[EJIeBOT0 00BEKTA.

5. UtoObI co3aaTh THIBI B MMAKETE, CO3JANTE MAKET C MCTOJb30BaHuEM MHCTpyMeHTa [laker, 3aTem
CO3/1aiiTe HOBBIC TUIIBI M TTAKETHI BHYTPH ITOTO MakeTa. YToObI CKOMMPOBAThH TUIIHI U BCTABUTH HX
B MAKET TaKKE MOYKHO MCIOJIb30BaTh KOMaHAy KOMHUPOBAHUSI.

6. Kaxnas cxema — 3TO MpeJCcTaBICHUE HA MOJENH, KOTOPOE COBMECTHO HCIIOJIB3YETCSl IPYTUMHU
CXeMaMH TOTO e MpoeKTa. YToObI MPOCMOTPETh MpPECTaBICHUE BCEH MOJENU B BUJAE JEpeBa,
menkaute Bua, Beioepute Apyrue okna u menkaute llpopoanux mo moaeasm UML.

Hcnoab3oBaHue KJIaccoB, HHTePdeiicoB U NepeYncIeHH i

CymiecTByeT TpU CTaHJAPTHBIX BUJA KIaccu(PUKATOPOB, KOTOPBIE JOCTYIHBI Ha MMAHEIH 3JeMEHTOB. B
3TOM JIOKYMEHTE UX Ha3bIBAIOT MUnNbl.
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MealOrder 1

= ATpUOY TEI

49— + TotalPrice : Money

- MostRecentltem : Orderltem

= Onepauum
3 + AddItermn{item : Menultem, quantity : Integer) : Boolean
+ Undof)
“MNEPEYMCNEHWES =MHTEphERC
User 3 Ynopagouexme |2 a
=l MuTepans = ATpHMEYTHI S W
& —t— Red + TotalPrice : Money 5
Green = Onepaumu R
Blue + AddItem{Menultemn)
+ Validate{) : Boolean

B OonbmmHCTBE cnydaeB Ui TPEACTABICHHS JAaHHBIX WA THUIOB OOBEKTa MOXKHO
ucnonb3oBath Kiacesl (1).

e lcnonn3yiite UHTepeiichl (2) B KOHTEKCTE, T/Ie HEOOXOUMO pa3IuvaTh YUCTHIC HHTEPPEHCH U
KOHKpETHBIE KJIACChl, UMEIOIIME BHYTPEHHUE peain3aluu.Pa3nuyars 3T CyIIHOCTH MOJIE3HO MpHU
paboTe cO cXeMaMH, METbI0 KOTOPHIX SBJSETCS ONHMCAHWE pean3aluu Mporpammsl. [Ipu
MOJIETUPOBAHUU TIACCHBHBIX JAaHHBIX WJIM ONPENEJICHUH KOHLENTOB JUISl  ONHCAHUs
MOJIb30BaTEILCKUX TpeboBaHUl 3T0 MeHee I (HEKTHBHO.

o Hcnons3zyiite Ilepeunciaenue (3), 4To0bl NMPEACTABUTH THII, UMEIOMUNA OTPAHUYECHHOE YHCIIO
3HaueHuH aIuTepanos, HanpuMmep Stop u Go.

o JloOaBieHre 3HAYCHHI JTUTEPAJIOB B nepeuuncieHue Jaire kakaoMy OTaeIbHOE UMSL.
e [Ilpu >kemaHWM KaXIOMY 3HAUCHHUIO JIUTEpaja TaKKE MOXKHO MPHUCBOUTH YHCICHHOE
3HaueHue. lllenkauTe  nutepasm B NEPEYUCICHWH  NPAaBOM  KHOMKOM  MBIIIH,
BbIOepuTe CBOMCcTBA U BBEJUTE YHCIIO B 1osie 3Ha4YeHHe B okHe CBolicTBAa.
JlaliTe Ka)XX10My TUITY YHUKQIBHOE UMS.
IosryyeHne THIOB U3 APYTUX CXEM
Ha UML-cxeme k1accoB MOKHO OTOOpaXkaTh THIIBI U3 IPYTOM CXEMBI.

Tun u3 apyroit cxemsl Kak mosyyaTs TUIIBI U3 APYTON CXEMBI

UML-cxema kinaccoB  MoxkHO 0TOOpaxkath Ki1acc Ha Heckoibkux UML-cxemax kimaccoB. Co3naB Kiacc
Ha 0JHOM cxeMe, neperamuTte ero u3 llpopoannka no mogeassm UML nHa
JIPYTYIO CXEMY.
Tako# moaxona dpdexkTuBeH, eciim He0OXOAMMO Ha KaKION CXeMe 0TOOpa3uTh
OMpEJICTICHHYIO TPYIIy OTHOIIIEHUH.
Hanpumep, MOKHO MOKa3aTh CBSI3M MEXIY dJieMeHTaMH "3aka3 enbl" u "MeHro"
pecTopaHa Ha OJTHOM cXeMe, a CBSI3M MEXIy dJIeMeHTaMH "3aka3 epl" u
"Omnnara" — Ha apyromu.

Cxema komnioHeHTOB | Ecnu ompeseneHbl KOMIIOHEHTHI HAa CXeME KOMIIOHEHTOB, MOKHO MEPETAIUTh
koMmmnoHeHT u3 IIpoBognnka mo moaesassm UML Ha cxeMy knaccoB. B atom
CJlydae KOMITOHCHT OTOOpa3HuTCs Kak Kiacc.

UML-cxema Ha cxeme nociie1oBaTeIbHOCTEN U3 JIMHUU KU3HU MOYKHO CO34aBaTh KJIACChl U
MOCJIeTI0BaTeIbHOCTEH  MHTEp(EiChI, a 3aTeM neperackuBaTh kiace n3llpoBogHuka mo Moaesasim
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UML na UML-cxemy knaccoB. Kaxnas TuHUs )KM3HU Ha CXEME
MOCIIEZIOBATEIFHOCTEH TIPEICTARIISICT YK3EMILTSAP 00BhEKTa, KOMITOHCHTA WITH
cyOBeKTa.

UToOBI cO31aTh KJIaCC U3 JIMHUH KU3HU, MIESTKHUTE JIMHUIO )KU3HU TIPABOM
KHOMIKOUM MbIH 1 BeiOepute Co3aaTth kiace win Co3aats nuHTEpeiic.

ATpUOVTHLI U oNlepaliu

ATpuOyT (4) — 5TO IMEHOBAaHHOE 3HAYEHUE, KOTOPOE MOXKET OBITh MPUCBOCHO KAXKIOMY SK3EMILIAPY
tuna. OCyIIecTBICHNE 0CTyNa K aTpUOYTy HE MEHSET COCTOSTHHE IK3EMILIApA.
Onepanus (5) — 3710 MeTo uiu GYHKIHS, KOTOpas MOXKET BBIMOJIHATHCS 3K3eMIUIsipaMu Tuna. OHa
MO>KET BO3BpalaTh 3HaueHue. Eciu ee cBoiicTBO isQuerynmMeeT 3HaueHHE true, onepanus He MOXKET
W3MEHUTH COCTOSIHUE 3K3EMILIAPA.
UYroObl 106aBUTH aTPUOYT WIIH ONIEPALIHIO B TUII, HISTKHUTE TUII IPABOM KHOIMKOM MBIIIH,
BbIOepuTE JJ00aBUTH U MeNKHUTE ATPUOYT i Onepanus.
YtoObI MPOCMOTPETH CBOMCTBA, IIETKHUTE aTPUOYT UM OTEPAIMIO MTPABOM KHOIKOM MBIIIH, 3aTEM
BbIOepHTEe CBolicTBa. CBOlicTBa 0TOOpaXkaroTcsi B okHeCBoOMCTBA.
YtoObl MPOCMOTPETH CBOMCTBA MAPaMETPOB OIEPALIUH, IIETKHUTE [...] B
cpoiictBe [lapamerpbl. OTOOpa3UTCsI HOBOE TUATOTOBOE OKHO CBOWCTB.
Tunsl aTpudyToB M onepanui
MOo3KHO OTnpenenuTh CaeaAyIoUIe munsl aTpuOdyTOB, ONEepaluii 1 TapaMeTpoB.

e (HeT) — MOXHO He 3a7jaBaTh TUIl B CUTHATYpE, OIyCTUB MPEAIIECTBYIOIIEE TBOETOUHE (:).

e CraHIapTHBIMH TUIIAMU-IPUMUTUBAMU SABJISIIOTCS cienytomye: Boolean, Integer u String.

o Tumn, onpeneneHHbld B MOJEIH.

o [lapameTpu3oBaHHOE 3HaUEHHUE TUIIA IIA0JIOHOB, 3amMcanHoe kKak Template<Parameter>.
Taxoke MOXHO 3amicaTh UMl TUIIA, KOTOPBI erie He OblT onpeseneH B Moaenu. Mmst oTobpasutcs B
paznene He3aganHble TUNBI B IPOBOJHUKE 110 MozensiM UML.
IIpumeyanue
Ecnu BriocneacTBuM B MOJIENN ONpeAeNsaeTcs Kjacce Uil UHTepdeic 3TOro UMEeHH, IPEeKHUE aTpuOyTHI U
oIepalyy BCE paBHO OTHOCATCSA K 3JIEMEHTY B paszene "Hezananusie Tunsl". Eciy Hy)KHO U3MEHUTH UX
TaK, YTOObI OHU OTHOCHJIUCH K HOBOMY KJIacCy, HEOOXOAMMO OTKPBITh KaXK/IbIil aTpHOyT UK ONEepaluio 1
cOpOCUTH TUII, BEIOKMPAst HOBBIM KJIACC M3 PACKPBIBAIOILETOCS MEHIO.
Heckoibko THIIOB
MoOHO 33aTh KOJMYECTBO JIEMEHTOB JIF0OOT0 aTpuOyTa, OTEepaliy MU TUTIA TApaMETPOB.
JlonmycTuMBI Clienyromune 3Ha4eHHsI.

Konnuectso ATpuOyT, MapamMeTp Wi BO3BpaIIa€MOe 3HAUCHHUE COJIEPIKUT CIIETYIOIIEE.
JJIEMEHTOB

[1] OpHO 3HAaYEHUE 33J]aHHOTO TUTA. JTO 3HAYEHUE TI0 YMOITYAHHUIO.

[0..1] Null nir 3HaYeHHEe 3aJaHHOTO THIIA.

[*] Konnekuus, B cocTaB KOTOPOU MOXKET BXOJUTh HEOTPAHUYEHHOE YUCIIO

AK3EMIUISIPOB 3aJaHHOTO THIIA.
[1..%] Konneknus xoTst 661 0THOTO SK3EMITISIpa 3aJaHHOTO THIIA.

[n..m] Kosneknus, B KOTOPpYIO BXOAMUT OT N IO M 3K3EMIUISAPOB 3aJaHHOTO THIIA.

ECJII/I KOJIMYCCTBO DJICMCHTOB HpeBBIIJ_IaeT 1, MOXXHO 3a1aThb cnenyfoume CBOFICTB&.
e IsOrdered — ecnu 3HaueHUE true, KOJUIEKIMS UMEET ONPEICTCHHBIA MOPSAIOK.
o IsUnique — ecnu 3HaueHue true, B KOJJIEKIUN OTCYTCTBYIOT ITOBTOPSIIOLIUECS 3HAUECHUS.
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Buaumoctnb
Buoumocms yka3piBaeT, MOKHO JIU MOJTYYUTH TOCTYI K aTpUOYTy WK OMEpAIlNH 32 MpeaeaMu
ompeneneHus kiacca. JlomycTUMBI ClIeTyIONne 3HAYCHUS.

Nma Kparkas 3nauenue
dbopma
OTkpbITHIE  + Bo3MoxeH 0CTyn U30 BCEX APYTUX THUIOB.
3akpbIThIi - JIOCTYII OTKPBIT TOJIBKO JUJIsE BHYTPEHHETO ONPEIEIEHUS ITOTO THIIA.
IMaker ~ Bo3MoOkeH 10CTyN TOIBKO BHYTPH ITAKETA, KOTOPBIM COAEPKUT TaHHBIN THII, a

TaK)Ke B JTIOOBIX MakKeTax, ABHO UMIIOPTHPYIOIIUX €T'O.

3amuieHHblii # JlocTyn OTKPBIT TOJIBKO JAHHOMY THITY U BCEM THIIaM, KOTOPbIE €r0
HaCJIETyIOT.

3agaHue CHTHATYPBI aTPUOYTA WM ONepanuu

Curnarypa atpu0yTa WU ONepariiii — 3TO KOJUISKIUS CBOWCTB, BKIIIOYAIOIIAs BUAUMOCTD, HMS,
napameTpsl (A5 omeparyii) u THII.

Curaatypy MOXKHO CO3/1aTh HETIOCPEICTBEHHO Ha cxeMe. Ll{enkHuTe aTpulOyT Mitm orepanuio, 9To0bI
BBIJICJIUTh 3JIEMEHT, 3aT€M MOBTOPHO IIEIKHHUTE €T0.

CospaiiTe curHaTypy B cienyromniei hopme.

other

visibility attribute-name : Type

- WIH -

other

visibility operation-name (parameterl : Typel, ...) : Type

[Tpumep.

other

+ AddItem (item : Menultem, quantity : Integer) : Boolean

Hcnonp3yiiTe kpaTkyto GpopMy 3HaueHHs cBoiicTBa visibility. 3HaueHune o yMor4aHuio —

+ (OTKpBITHII).

Kaxplil THII MOXKET MpeACTaBIATh COOON THIIbI, ONIPE/IETICHHBIE B MOJIENIH, CTAH/IapPTHBIE THUIIbI (TaKue
Kak Integer mnu String) Wi UMs HOBOT'O THIIA, KOTOPBIH elie He ObLI OMpeieseH.

pumeyanue

Ecmu B crincke mapameTpoB co3zaeTcst uMsi 0e3 THIIa, OHO MPECTABIsET cOO0M MS TapameTpa, a He
tuna. B stom npumepe Menultem u Integer siBisiI0TCS MMEHAMU JIByX ITapaMETPOB C HE3aIaHHBIM
TUTIAMH.

AddItem(Menultem, Integer) /* parameter names, not types! */

UroObI 3a1aTh B CUTHATYPE KOJIMYECTBO 3JICMEHTOB THUIIA, 3aMTUIINTE KOJIMYECTBO SJIEMEHTOB B
KBaJIpaTHBIX CKOOKax 1ocie UMeHH Tumna. HarmpumMep, Kak moka3zaHo HIKE.

other

+ Addltems (items : Menultem [1..*])

+ MenuContent : Menultem [*]

Ecnu arpuOyT mnu onepauus CTaTH4Ha, UM aTpuOyTa WM olepanun oToOpaXkaeTcs B CUTHAType
noauepkHyThIM. Ecnu aTpuOyT nnm onepanus abCTpakTHa, UMl 0TOOpakaeTcss KypCUBOM.

OpnHako cBoiicTBa SIBJsieTcs cTaTHYeCKUM U SIBjsieTcs1 a0CTPAKTHBIM MOXKHO 3a/1aTh TOJIBKO B
okHe CBojicTBa.

IMosHas curnarypa

[Ipu penakTHpOBaHWN CHUTHATYPHI aTpUOYTa MITH OTIEpAIK B KOHIIE CTPOKH U TIOCIIE KaXI0TO IMapaMeTpa
MOTYT 0TOOpakaThbCs JOMOTHUTENbHbBIE CBOIcTBa. OHM 0TOOpaXKAOTCS 3aKJIFOUYEHHBIMU B (PUTYpHBIE
CKOOKH {...}. DTU CBOICTBa MOKHO pPEJaKTUPOBATh U 100aBiATh. [Ipumep.
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other

+ AddItems (items: Menultem [1..*] {unique, ordered})

+ Getltems (filter: String) : Menultem [*] {ordered, query}
CIHCOK CONIEPKUT CIICAYIOIINE CBOMCTBA.

B CBOHCTBO 3HaueHne

CUTHAType

unique SBasiercs B xoyexkuyy HeT MOBTOPSAIOIUXCS 3HaUYeHUN. [I[puMeHnMo K Tumam ¢
YHUKAJbHBIM KOJIMYECTBOM DJIEMEHTOB OoJbIe 1.

ordered  SBasiercs Komnekius — 3To nociiegoBarenbHocTh. Ecau 3Hauenue false, He

YHOpAA0YE€HHBIM CYHICCTBYCT OIIPEACICHHOT'O IIEPBOTO SHeMeHTa.HpI/IMeHI/IMO K TUIIaM C
KOJIMYSCTBOM DJICMEHTOB OouibIe 1.

query SABasercs Omneparust He MEHSET COCTOSIHUE dK3eMIUIsipa. [[puMeHUMO TOJBKO K
3anmpocom oreparusm.
/ AsBasiercs ATpuOYT BBIYUCISICTCS U3 3HAUCHHUH IPYTUX aTPUOYTOB MIIA aCCOITUAITUN.
NMPOM3BOAHBIM "/" oroOpaxkaercs nepen nMeHeM arpudyTta. [Ipumep.
other

/TotalPrice: Integer

Kak nmpaBuiio, mosiHasi CUTHaTypa oToOpakaeTcs Ha cXeMe, TOJIbKO KOorja oHa penakrtupyercs. [1o
3aBEpUICHUH PEAAKTHUPOBAHUS IONOJHUTENbHBIE CBOMCTBA CKpbIBatoTcs. Eciin HykKHO Bce Bpems
0TOOpakaTh MOJHYIO CUTHATYPY, LEJKHUTE TUI PABOW KHONKON MbIIIK U BeIOepuTe OTOOpakKaTh
MOJIHYI0 CHTHATYPY.

Co31aHue ¥ HCI0JIb30BAHUE ACCONMANN

Hcnonp3yiiTe acconuanuo, YTo0bI MPeACTaBUTh JH0ObIE BU/Ibl OTHOLICHUN MEXKIY ABYMS 3JIEMEHTaMH,
HE3aBHUCHUMO OT TOT'O, KaK 3Ta CBA3b peaau3yercs B mporpammMme. Hamnpumep, MOKHO UCIIOJIB30BaTh
accoIMaluio, 4ToObl MPECTaBUTh YKa3arenb B C#, OTHOIIEHHE B Oa3e JaHHBIX WIN MEPEKPECTHYIO
CChUIKY ofHOU yact XML-daiina Ha 1pyryro. MoKeT IpeCTaBIATh CBSI3b MEKIYy 00bEKTaMHU B
peaJIbHOM MHpE, HallpuMep 3eMJIEH U COJHIIEM. ACCOLMALNs HE NIOKa3bIBACT, KAK MPECTABIICHA CChLIKA,
a TOJIBKO CBHJIETENIbCTBYET O HAJIMYUU CBEICHUU.

CsoiicTBa acconuanun

[Tocne co3nanus accoumanuy HeoOX0UMO 3a]1aTh ee cBoicTBa. lllenkHuTe acconnanuio npaBoiu
KHONKOW MbIIIM U BeIOepuTe CBOICTBA.

[ToMHMO CBOICTB acCOIMAIINY B IIETIOM Ka)asi po/ib, T. €. KAKI0e OKOHUYAHUE acCOLMAINN, 00J1aaaeT
cOOCTBEHHBIMHU CBOMCTBaMH. UTOOBI IPOCMOTPETH UX, pactiupsTe cBoiicTBa [lepBasi posib 1 Bropas
PoOJIb.

HekoTopeie cBoOMCTBa KaX 101 pOJIA HAIPSIMYIO BUJIHBI Ha cxeMe. K HUM OTHOCHUTCS cienyrouiee.

e Uwms ponu. OToOpaxaeTcsi Ha COOTBETCTBYIOIIEM OKOHYAHUM acCcolMalMM Ha cxeme. Ero MoxxHo
YBUJETh Ha cXxeMe WK B okHe CBOMCTBA.

o KounuecTBO 371€MeHTOB, 3HaUeHHE 110 YMOT4YaHHI0 — 1. DTO 3HaAUEHHE TaKKe O0TOOpa)kaeTcst Ha
CXEME PSIOM C COOTBETCTBYIOIUM OKOHYaHHEM aCCOLIMALINH.

e Arperar. OtoOpaxaercs B ¢opme pomOOBHIHOW (UTYypsl Ha OZHOM  OKOHYAHHUH
COEMHUTEINA. MOXKHO MCIIOJIb30BaTh €ro Ul yKa3aHWs, YTO SK3EMIULIphl B 00oOLIaromei poiu
BJIAJICIOT SK3EMILISIPAaMU APYTOW POJIM WM COAEPKAT UX.

o JSBasercs nepememaeMbIM. Eciy nMeeT 3HaueHME true TOJIBKO I OHOM POJIM, B HAIIPABJICHUU
nepexonia oroOpaxkaercsi crpeska. C MOMOIBIO 3TOr0 CBOMCTBA MOKHO IMOKAa3aTh BO3MOXKHOCTHU
nepexoa Mo CChUIKaM U CBSI3U B 0a3e JaHHBIX B IPOrpaMMe.

Bo3moxkHOCTH Epexoaa
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Korna n3zo0pakaercs accorualiys, Ha OJTHOM KOHIIE Y HEE€ CTpelika, 0003HavaroIIas, YTO aCCOIMAIIHS
JTaeT BO3MOXHOCTh TIEPEX0/Ia B 3TOM HAMpPaBICHUH. DTO YI00HO, €CIIH CXeMa KJIaCCOB MPECTABIISET
kinaccel 110, a accounanum npeacTaBIsItOT yKa3aTeld Wi cchbliki. Ho ecnu cxema kitaccoB
MPEICTABISET CYIIHOCTH M OTHOIICHHS WU OM3HEC-KOHIIEIIINHI, BO3MOXXHOCTh IIEPEeX0/ia TIOKAa3bIBaTh HE
o0s13aTeTpHO. B TakoM citydae MOKHO M300pakaTh accolManuu 0e3 CTpeok. ITO MOXKHO ClIeJiaTh, 3a/1aB
JUTSL CBOMCTBA SIBjIsIeTCs mepeMeliaeMbIM Ha 000MX KOHIIAX acCOIMAIMK 3HaueHue "true".

ATpuOyTHI M acCOUMALMHA

Acconmanms — 370 rpadudeckuii croco0 npeacrasienus arpudyra. Hanpumep, BMECTO TOro 4ToOBI
co3naBath kiacce "Pecropan" ¢ atpubyrom Trna "MeH0", MOKHO CO3/1aTh aCCOITHAITUIO U3 DJIEMEHTOB
"Pectopan" u "Menio".

Kaxxnoe ums atpubyrta ctaHOBUTCS UMEeHEM posin. OHO 0TOOpakaeTcst Ha MPOTHUBOTIONOKHOM THITY-
BJIaJIeNbIly OKOHYaHHUH accoranuu. Hampumep, oOpatute BHUMaHHe Ha myMenu Ha 3TOH
WJUTFOCTPALTHH.

Kak npaBuino, peKkOMEeHyeTCs UCIOb30BaTh aTPUOYTHI TOIBKO ISl TUTIOB, KOTOPHIE HE OTOOPaKAIOTCs
Ha CXeMe, HapuMep ISl TUTOB-TIPUMHUTHBOB.

2]  Restaurant (2] Menu
= ATpHOYTE =l ATpPHOYTEI
+ myMenu : Menu + myRestaurant : Restaurant

= Onepauun = Onepauxmn

2]  Restaurant 2] Menu

myRestaurant myMenu

= ATpMEYTEI 1 1 | = ATpuSyTE

= Onepauun = Onepauyumn
HacuaenoBanue

Hcnonb3yiite uHCTpyMeHT HacegoBanme 1151 CO3MaHUS CIAEAYIOMIUX OTHOIIECHUM.
e OTHOUICHUE 0000WeHUs MEXKITY CTICITHATTU3UPOBAHHBIM TUIIOM U OOIIIUM THUIIOM.
- WJ -
e OTHOUICHUE peanusayuy MEXIy KIaCCOM M peau3yeMbIM UM HHTepdercoM.
HeBo3MO0>XHO cO31aBaTh HUKIIBI B OTHOUICHUSX HACJICJOBAHMS.
O0o0menue
O06o0011eHHe 03HAYaeT, YTO CHELMATU3UPYIOIUI UIIH TPOU3BOAHBIM THI HAcJIeoyeT aTpuOyThl, ONlepaLuu
U accoIMaluy o01ero uin 6a30BoOro TUIIA.
OOt TN 0TOOpakaeTcsl HA OKOHYaHUHU OTHOIIEHUS! C HAKOHEYHUKOM CTPEJIKH.
Hacnenyewmsle oneparuu 1 aTpuOyThl, Kak MPpaBUIIo, HE OTOOPAXKAIOTCS B CIIEHUATNZUPYIOLINX
tunax. OJHaKO MOYHO J0OABUTh HACJIELyEeMbIe ONEpalliy B CIIMCOK ONEpalyil CHEeUATN3UPYIOILIEro
tuna. Takoi moaxon 3ppekTuBeH, ec He0OOXOAUMO MEPEONPEACTUTh HEKOTOPhIE CBOMCTBA OIEPalluH B
CHELMAIU3UPYIOLIEM THUIIE, THO0 eClIi HEOOXOIUMO YKa3aTh, 4TO MEPEONPEAEIITh CBOMCTBA HYXKHO C
IIOMOLIBIO PEATTU3YIOUIETO KOJIa.
Ilepeonpenesienue onpeneaeHus ONepanuy B ClICNHATHU3HPYIOLEM THIIE
1. IIlenkHUTE OTHOIICHHE 00OOIICHUSI.
OHo oToOpaxkaeTcs NOJUEPKHYTBIM, PSAIOM C HUM OTOOpa)xaeTcs Ter IeHCTBHUS.
2. Illenkuute Ter aevictBus u BoiOepute Ilepeonpeneuts onepanum.
[TosiBnsiercst nuanorosoe okHo Ilepeonpenes Mty onepanum.
3. Brgenure omepauuu, KOTOphIE HYXKHO OTOOpasuTh B CIEHUATU3UPYIOMIEM THIIE U HAKMUTE
kHonky OK.
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Brigenennsie onepaiuu Tenepb 0TOOpakatoTcsl B ClIEHUATU3UPYIOLIEM THUIIE.

Peanuzanus

Peanu3anus o3HauaeT, 4TO KJIacc peajan3yer aTpuOyThl U ONEpalnu, 3aJaHHbIE B

unTepdeiice. utepdeiic HaX0IUTCS HA OKOHYAHUH COCTUHHUTENSI C HAKOHEYHUKOM CTPEIIKH.

[Ipu cozmanum coeAMHUTENS peanu3aliy onepanun naTepderica aBTOMaTUYECKH PEIUTUIUPYIOTCS B
peanu3yromeM kinacce. [Ipu qob6asnennn B uHTEpQEiic HOBBIX ONepanuii OHU PEIUTUIUPYIOTCS B
peanu3yromux Kiaccax uurepdeiica.

[Tocne co3ganust OTHOUICHHUS peaTn3alui MOXKHO PeoOpa3oBaTh €ro B 0003HaYeHne 06e3 OMMCcaHus
onepanuii. lllenkHUTE OTHOIIEHUE TIPAaBOM KHOMKOM MbIK U BeiOepuTe [loka3piBaTh 0€3 onucanus
onepanmu.

Tak M0HO MOKa3aTh UHTEPPEICH, peanr3yeMble KIaccoM, HE YCIOXKHSISI CXEMbI KJIACCOB
MHOTOYHMCIICHHBIMH CCBIIKAMH peanu3aiuy. Takke Ha OTASIBbHBIX CXeMaxX MOXKHO IOKa3aTh UHTEpdEc u
€aJIN3YIOLIUE €r0 KJIACCHI.

Bﬂ #MHTEpDeRCs BEI «MHTEpDEAC
anasneuue KaTanoraMH YI'IFIHBHEHHE KaTanoraMH

A

—
J ATNEABNEHHAS KaTall0raMe

|¥| OAwucneTtuep menio |¥| Aucneruep meHw

Tunbl A0J0HOB

MOHO OIpeneNuTh OOIIUI TUI UM TUH abIoHa, MapaMeTpbl KOTOPOTO 334al0TCs APYTUMH TUIIAMU U
3HAYEHUSIMU.

Hanpumep, MoxxHO co3nats oOmuii Tun Dictionary, mapaMeTpsl KOTOPOTO 3a/1al0TCS KITFOUEBBIMU THITAMHU
¥ THTIAMH 3HA9CHMA,

?Key:{:lass, Value:Class
Cnoeape

= ATpHEYTE

= Onepauuwn

Co3nanne Tuna madJI0HOB
1. Cozmaiite knacc wim uHTEpdEic. ITo Bam Tumn madiaoHOB. [IpucBOiiTE €My COOTBETCTBYIOIIEE
ums, Hanpumep Dictionary.
2. lllenkHUTE HOBBIN THUIT TPABOM KHOMKOM MBIIIH U BeIOepHuTe CBOICTBA.
3. B okxne CpoiicTBa nienkaure [...] B none Ilapamerpsl madJiona.
OTKpoOeTCsl [UasoroBoe OKHO PerakTop KoJLIeKIMM NapaMeTpoB MAa0JI0HOB.
4. Haxwure xkHonky /100aBUTB.
5. B cBoiictBe "UMa" 3amaiite nMs mapaMeTpa AJi TUTA adoHoB, Hanpumep Key.
6. 3apaiite 3HaueHue B noje Bua mapamerpa. Class — 3HaueHHE 10 yMOJTYAHHUIO.
7. Ecnum HyXHO, 4yTOOBI MapaMeTp NPUHUMAN TOJBKO TPOU3BOJAHBIE KJIACChl OMPEIEIEHHOTO
6a30Boro Kiacca, 3ajaire B nosie OrpaHu4eHHoe 3HaYeHHeHe00X0MMbIi 6a30BbIil Ki1acc.
8. JlobGaBbTe HEOOXOIUMOE KOJIMUECTBO MapaMeTpoB U HaKkMuTe KHOMKy OK.
9. HobaBbTe aTpuOyTHI M OTIEpaIMK B THII IIA0JIOHOB TaK XK€, KaK MpH paboTe ¢ IpyruMu KiaccaMH.
B onpenenenun atpulyToB U onepanuii MO>XKHO UCTIOIb30BaTh MapaMeTPhI C
Bugom Kunace, UaTepdeiic nnu [lepeuncaenue. Hanpumep, Ucronb3yst KJ1acchl
napameTpoB Key u Value, MmoxxHO onpenenuTs 3Ty oneparnuio B Dictionary.
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Get(k : Key) : Value

[Tapametp c Buznom Integer MOKHO MCIIOIB30BaTh B KAUECTBE I'PAHUIIBI KOJIMYECTBA

aneMeHToB. HampumMep, MakcuManbHO AOIYCTUMOE 3HaU€HHE NapaMeTpa Integer MOKHO MCIIOIb30BaTh
JUISL OTIpEJICJICHUS] KOJIMUECTBA JIeMEHTOB aTpuoOyTa B Buze [0..max].

Co3aaHHble TUIIBI IA0JOHOB MOKHO MCIOJIb30BATh JJISl ONPEEICHHS IPUBS30K 11a0I0HOB.

AddressTable:Dictionary<Key->Name Value->Address>

= ATpMOYTEI

= OnepauumK

Hcnonb3oBanue THNA MIA0JI0HOB
1. Cosnaiire HOBBII TuN, HanpuMmep AddressTable.
2. lllenkHUTE HOBBIN THIT TPABOM KHOMKON MBIIIH U BeIOepHuTe CBOICTBA.
3. B caoiictee IlpuBsi3ka mad/joHa BeiOepure Tun malnoHa, Hampumep Dictionary, u3
PaCKpBIBAOIIETOCS CITUCKA.
4. PazpepHute coiicTBo IlpuBsizka madaoHa.
OtobOparkaeTcst CTpoKa I KaXKI0T0O TapamMeTpa THITA Ma0JIOHOB.
5. 3apmaiiTe nonaxondiiee 3HAUEHUE IS Kaxzaoro napaMerpa. Hampumep, 3amaiite i
napametpa Key kimacc Name.
IakeTsl

Ha UML-cxeme ki1accoB MOKHO ITPOCMAaTpUBaTh NaKeThl. [lakeT — 3T0 KOHTEHHED I APYrUX
2JIEMEHTOB MoJienu. BHyTpu nmakera MOXHO co3aTh 1100011 anemMenT.Ha cxeme a1neMeHTsl BHYTpH akeTa
IIEpEMELIAIOTCA 110 CXEME, €CIIN NIEPEMEIIACTCS ITAKeT.

YToOBI CKPBITH I OTOOPA3UTh COAECP)KUMOE MAKETa, MOYKHO UCIIOIb30BaTh 3JIEMEHT YIIPABICHUS
"pa3BepHyTH/CBEPHYTH".

Cos0daHue uazpaMmMbi OessmesibHOCMu

B Visual Studio Ultimate MoxHO n300pakaTh CX€MbI aKTUBHOCTH, OTIMCHIBAIOIITNE OM3HEC-TIPOIIECC UITH
MIPOTPaMMHBIN aITOPUTM Kak pabouuii mporecc, COCTOSIIUMN U3 psiia AEUCTBUM. DTH NEHCTBUS MOTYT
BBITIOJTHSTH JIFO/IH, POTPAMMHBIE KOMITOHEHTHI UJTH yCTPOMCTBRA.
CxeMbl aKTUBHOCTH MOHO UCTIONB30BATh ISl PA3IMYHBIX IIETCH.
o Jlns onvcanusi Ou3Hec-mpoliiecca Witk pabodero mpoiecca, B KOTOPOM y4acTBYIOT MOJb30BATENH U
CHCTEMa.
e Jlyis onycaHus MIaroB BapHaHTa UCTIOIb30BAHMUS.
e Jlns omucanus MeToaa, GYHKIUY WIH OTIEPAIlUU TIPOTPAMMHOTO 00€CTIeUCHHSI.
N3o0paxenne cxemMbl aKTHBHOCTH MOYKET TTOMOYb YIIYUIIHTh Mpoliecc. Eciii cxema cyIecTByromero
MpOoILIecca OKAa3bIBACTCS OUYEHb CII0XKHON, MOXKHO MPOIYyMAaTh ITyTH YIPOIICHUS MTPoIiecca.
N3o0paxkast cxeMy aKTUBHOCTH JIJIsi OTTMCAHUsI OM3HEC-TIPOIIecca HIIA CIToco0a MPUMEHEHHUS CHCTEMBbI
MOJIb30BATEIISIMHU, MOXKHO CO3/IaTh TAKXKE CXEMY BapUAHTOB HCIIOJIb30BAHUS, YTOOBI TOKA3aTh PAa3INIHbIC
TOYKH 3peHus Ha nHpopmaruto. Ha cxeme BapnaHTOB UCIIOJIB30BAHUS JEHCTBUS U300paKarOTCs KakK
BapUaHTHI UCTIOIB30BaHUs. [IpuCcBOiiTe BapuaHTaM HCIIOJIb30BAHUS UMEHA, COBMAAIONINE C UMEHAMU
COOTBETCTBYIOIIMX JAeicTBUM. [IpeacTaBieHne BapuaHTOB UCTIOIB30BaHUS TTO3BOJISET BHITIOIHATh
Cleayolee.
e C nomompio otHomenus Includes moka3eiBaTh Ha OOHOI cXeMe, KaK OONbIINE JEHCTBUS WIH
BapUaHTHI UCTIOJIB30BAHUS COCTOST U3 MEHBIIIUX.
e SIBHO MpUBSA3BIBATh KAXJI0€ W3 JCUCTBUIN WM BapUAHTOB MCIOJb30BaHUS K TMOJB30BATEIISIM HIIH
BHEIITHUM CHCTEMaM, YYaCTBYIOIIUM B €0 BBITOJTHCHUU.
e [lpoBomuTh TpaHUIBI BOKPYT JEWCTBHM WM BApHAHTOB HCIIOJIB30BAHUS, MOMIIEPKHBAEMBIX
CHCTEMOU MJIM OCHOBHBIMHU €€ KOMIIOHCHTaMU.
Taxke MOKHO HUCIIOIB30BaTh CXEMY aKTUBHOCTH JIJIsl TIOJIPOOHOTO OMUCAHUS OTIEPAIMH MPOTPAMMBI.
Ha cxeme akTHBHOCTH MOHO TTOKa3aTh MOTOK JAHHBIX, TIEpelaBaeMbIX MEX Ty neicTBusaMu. Cxema
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AKTUBHOCTH, OAHAKO, HC OITMCBIBACT CTPYKTYPY JaHHBIX. OcHOBHbIE 3TAIbI CO3TAHHS CXEM
AKTHUBHOCTH

Co3naHue cxeMbl aKTUBHOCTH
1. B meHio ApxutekTypa BoioeputTe myHKT C0o31aTh cXeMy.
2. B pazpene Hlabaonsl menkaute Cxema akrusHoctu UML.
3. Hazosure cxemy.
4. B o6Onactu /Io6aBUTH B MNPOEKT MOJAEJMPOBAHUSA BHIOCPUTE CYIIECTBYIOUIMA HPOCKT
MOJIETTUPOBAHUS B PEeIICHUH UK BeIOepuTe MyHKT C031aTh MPOEKT MO/eJIH.
N300paxenne 3JIeMEHTOB cXeMbl AaAKTUBHOCTH
1. TlepetackuBaiiTe 3JIEMEHTHI U3 IMAHEH JIEMEHTOB HA CXEMY.
Haunwure ¢ pa3menienus Ha cXxeMe OCHOBHBIX JICHCTBUN, COSTUHUTE UX M 3aKOHUUTE T00ABIICHUEM TaKUX
3JIEMEHTOB, KaK Ha4aJIbHbIE U KOHEYHBIE Y3IIbl.
IIpumeyanue
Henb3s meperackuBaTh Ha CXeMy CYIIECTBYIOIIHE JIEMEHTHI U3 0003peBarens moaeneir UML.
2. YToObI MOAKITIOYUTH JIEMEHTHI, BEITIOTHUTE CICAYIONINE ISHCTBUS.
a. Ha nanenu snmemMeHTOB CXeMa aKTHBHOCTH IIEJTKHUTE IYHKT COeAMHUTEIb.
b. IllenkHuTe Ha CXEME UCXOIHBIM DJIEMEHT.
c. lllenkHuTe 1EIEBOM AJIEMEHT.
IIpumeyanue
UT0o06BI UCTIOTIB30BATh CPECTBO HECKOIBKO pa3, ABaK/bl HICIIKHUTE JaHHOE CPEICTBO.
Ilepemerienne qeiicTBUA B APYroi maker
e B o0o3peBaresie mogeseid UML neperamure 1eiiCTBHE B MAKET.
- WK -
o B o0o3peBartesne moaesneii UML menkauTe neicTBHE MpaBOW KHOMKOW MBIIIM U BBIOEPHUTE
koMmaHy Beipe3aTs. Ll{enkHuTe nakeT MpaBoil KHOMKOM MBI U BEIOEpUTE KOMaHAy BCTaBUTh.
IIpumeyanue
Oto aeiicTBue 0TOOpaszuTcs B obo3pesarene moaeneit UML Tonbko npu 100aBiIeHNN IEPBOTO HJIEMEHTA
Ha CXeMy.
OnucaHue NOTOKA YIIPaBJEeHUSs

CXGMa AKTHUBHOCTU OIIMCHIBACT 6H3H€C-HpOI_IeCC NN HpOFpaMMHBII\/'I aJIFOpI/ITM KaK IIoCjaca0BaTCIIbHOCTD
nercTBuid. CTpeTKU-COSAMHUTENH MMOKA3bIBAIOT, KaK YIPABJICHHUE IMOCIEA0BATEILHO NIEPEIaeTCs OT
OJTHOTO IEUCTBUS K Apyromy. OOBIYHO JEHCTBHE MOXKET HAYaThCs TOJIBKO MOCIIE 3aBEPIICHUS
MIPEABIYIIETO NCHCTBHUS.

Ha cnenyromiem pucyHke npuBeIeH MPUMED, KaK MOKHO IMOKa3bIBaTh MOCIEI0BATEIIbHOCTD AEHCTBUM C
MTOMOIIIBIO ACHCTBUMN, COETMHUTENEH, BETBEH U IUKIJIOB.boiee moapoOHO 371eMEHThI ONTMCAHBI B
CJIEIYIOIIUX pa3eax.
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B kaw oM 3akaze
COJIEPMATCA NEeMEHTEI
_ TONGKO W3 0AHOrO MeHio, 8
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4
[KNHWEHT 2aKoH4YMn BeiBop]

NoaTEEpAWTE 33}(3?}%@ 7)

CxeMbl aKTUBHOCTHU UCTIONB3YIOT JelicTBuA 11 CoeqUHUTEH, 9YTOOBI ONTUCHIBATH CUCTEMY HIIH
MIPUJIOKEHUE KaK MOCIIEI0BATEIbHOCTD IEUCTBUH, MOCIEA0BATEIbHO TPUHUMAIOIINUX YIIPABIICHUE.

e Cospnaiite deiictBue (1) mmd Kaxaoil OCHOBHOW 3a/ayd, BBIMOJHAEMON TIOJIb30BaTEIIEM,

CHCTEMOM MIN UMH OOOHMH.
IIpumeyanue
[TonpoOyiiTe onmucaTh MPOIECC WK aJTOPUTM BCEr0 HECKOIBKUMHU JeicTBUsIMU. C oMotbio JlelicTBuii
BbI30BA MOBeJAEHUsI MOXKHO OTIPENIETIATh KKI0€ ICUCTBUE TTOIPOOHEE HA OT/ACIIBHBIX CXEMaX.

e VY0eaurech, 4TO 3ar0JOBOK KaKJIOTO JEHCTBUS Y€TKO MOKA3bIBACT, 3a4€M OHO HYXKHO.

e CBskuTE ICUCTBUS B MTOCIIEIOBATEIHLHOCTE C TIOMOIbI0 CoequHuTe€eH (2).

o Kaxnoe neiicTBrUe 3aKkaHUMBAETCs O Havalia CIEAYIOIIero JeHCTBUS B MOTOKE yrpasieHus. Eciu
HY>KHO ONIUCATh MEPEKPHIBAIOIIUECS TEUCTBUSI, BOCIIOJIB3YUTECH ¥Y3J10M BETBJICHHS.

XOoTs cXeMa OIMCHIBACT MOCISI0BATESIILHOCTD ICUCTBUI, OHA HE OMHUCHIBACT TO, KaK JCHCTBHS
BBINOJIHAIOTCS M KaK yIpaBJIEHUE MEPEeIaeTcsl OT OJHOrO ACHCTBUS K cieaytomemy. Eciu ¢ moMoupio
cxeMbl n300pakaeTcsi OM3HEC-TPOIIeCC, YIIPABICHUE MOKET NIepeaBaThCs, HAPUMED, TIPHU OTIIPABKE
COOOIIIECHUS JIIEKTPOHHOMN TTOYTHI OJTHAM YE€JIOBEKOM JPyroMy. Ecii ¢ mOMOIIBIO CXeMBbl
WUTIOCTPUPYETCS CHCTEMa IPOrPaMMHOTO 00eCTICueHUs, YIIPABICHUE MOXKET MepeaaBaThCsl MPU
HOPMaJIbHOM MOTOKE BBITIOJIHEHHUSI OT OJHOTO OIepaTopa K Ipyromy.

Onucanue pelieHUi 1 NNKJI0OB

e VY3en pemieHus (3) HUCHONB3yeTCs, YTOOBI yKa3aTh TOYKY, B KOTOPOW pE3yJbTaT PEIICHUS
OTIpeAeIIsIeT CIeAYIOMmuUi mar. MoXHO J00aBUTH J1I000€ KOJTUYECTBO UCXOASIIUX My TEH.

e Ecau ¢ moMouipio cXemMbl aKTUBHOCTH OMPEACISIETCA YacTh MPUIIOKEHUS, CIENYyeT ONPEAEeIUTh
ycloBust (4), 4To00BI OBUIO MOHSATHO, KOTJA CIEAYyEeT MCIOJIb30BaTh KK u3 myTei. [llenkaure
COCIMHHUTENIb TPaBOW KHOMKOW MbImH, BeiOepuTe CBoMicTBAa W B OkHEe CBOMCTBA BBEINUTE
3HA4YCHME B II0JICY CJIOBHE.

o He Bcernma HeoOX0IMMO OTpeAenaTh yclioBus. Hampumep, eciu cxeMa akTUBHOCTH MCTIONB3YeTCS
JUISL OTIMCaHUsl OM3HEC-TIpoIlecca WM MPOTOKOJIA B3aUMOJICHCTBUS, BETBb OINpPENeseT AHANa30H
MapaMeTPOB, JOCTYIHBIX IS TOJIH30BATENS WU B3aUMOJICUCTBYIOIIUX KOMIIOHEHTOB.

e V3ea ciausHus (5) UCHONB3yeTCS IS OOBEIWHEHUS JABYX WM HECKOJIBKHX aIbTEPHATHBHBIX
MOTOKOB, BETBSIIUXCS B Y3Jle pellleHus.

IIpumeyanue
Jlnst o0BbeAMHEHUS ATbTEPHATUBHBIX TTOTOKOB CIICTyEeT MCTIOIB30BaTh Y3eJ CAUSIHUSA, a HE COSUHSATh
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MOTOKHU B JeiicTBUM. B npuBeneHHOM nmpuMepe OyAeT HeMpaBHIbHO ClIelaTh COEIUHUTEND MPSAMO OT y371a
petieHrs K Bb10op myHKTa MeHI0. DTO CBSI3aHO C TEM, UTO JEHCTBUE HE 3aIyCKAeTCs, I0KA TOTOKH
yIpaBieHUs He MOCTYIMIHN BO BCe BXOAIIME coenuHuTenu. [loaromy 00beAUHSTH B IEHCTBUU CIIEAYET
TOJIBKO NIapaJUIEIbHBIE TOTOKH.
e 1IUKJIBI MOKHO ONUCHIBATH C TIOMOIIIBIO BETBEH, KaK MOKa3aHO B IPUMEpE.
IIpumeyanue
[TonpoOyiiTe BKIaAbIBaTh LIUKIBI CTPYKTYPUPOBAHHO, KaK B KoJie IporpaMMel. Eciin BbI onuckiBaere
CYULIECTBYIOIINI OU3HEC-TIPOLIECC, ITO MOXKET MOKa3aTh HEKOTOPBIE BO3MOXHOCTH ISl €0 YIIyUILICHHUS.
3anmyck aeicTBUsA
Touku Bxosa B IeiiCTBHE MOXHO YKa3bIBaTh IBYMs CIOCOOAMHU.
e HavauabHblii y3ea
Co3naiite o HauanbHbli y3ea (6), 4To0bI yKa3aTh epBOe ACHCTBHE ACHCTBUS.
DTOT METOJ Jy4llle BCEro MOJAXOIUT MPHU ONMKUCAHUU BIOKEHHBIX IEHCTBUHN WK B CIIy4asiX, KOTJa He
HY>KHO SIBHO yKa3bIBaTh, UTO 3alyckaet aeicteue. Hanpumep, neiicteue "3aka3 6matoaa" onpeaeneHHO
HA4YMHAETCS C TOTO, YTO KIMEHT IPOroI0JalICs.
e ¥Y3eJ coOOBITHA MOJTYYCHUS
Co3znaiite Y3eJ coObITHA MOJYyUYeHUsl, YTOOBI YKa3aTh Hayajlo MOTOKA, pearupyroIiero Ha ONpeaeICHHOS
co0bITHE, HApUMeEp BBO/JI IaHHBIX MOJIb30BaTeNeM. He npenocrasisiiTe BXOAAIIMIA B y3ei
noTok. [Ipomyck BXOs111ero moToka 03Ha4aeT, 4YTo MOTOK 3aIlyCKAeTCsl MPHU KaxXJ10M BO3SHUKHOBEHUH
COOBITHS.
DTOT METO/ 0COOEHHO MOJIE3€H, €CIIM HY>KHO OMUCATh OTBET Ha ONPEIEICHHOE BHEIIHEE COOBITHE.
3aBepuieHue qelcTBUS
Hcnonwzyiite Koneunslii y3ea aeiicTBus (7), 4To0b 0003HAYUTH KOHEIT JEHCTBHUS.
o Ilpu nmocTwkeHMH NOTOKOM ynpasieHus KoHedHOro ysja [aeHCTBHSI Bce NapauleIbHbIE U
BJIOYKCHHBIE JICUCTBUS TAHHOTO JEHCTBUS 3aBEPIIAIOTCS.
e MOHO HCHOIB30BATH HECKOJIBKO KOHEYHBIX Y3JI0B JCHCTBUS, YTOOBI YMEHBLIUTD YUCIO JTUIITHUX
COCTMHUTENEH.
IIpepbiBanue geiicTBUSA
UtoO0BI OnrcaTh, Kak MOKHO MPEPHIBATH OOBIYHBIN TTOTOKA JICHCTBHI, HAIIPUMED, €CIIH M0JIH30BaTEIh
pelaeT OTMEHUTH MPOLECC, MOYKHO CO3/1aTh Y3l COOBITUS TOIY4YEHUS, TPOCITYIINBAIOLINNA 3TO
cobprTue. Co3aiTe MOTOK YIPaBIEHUS U3 3TOTO y3J1a K KOHEUHOMY Y31y aercTBust (7).
Jopoxku
WNHorpa nosie3Ho pa3aenuTh 4acTu ASMCTBUS Ha 00JacTH, COOTBETCTBYIOIINE PA3IUYHBIM 00BEKTaM WU
OM3HEC-POIISM, BBITIOTHSIONIMM JEHCTBUS. DTH 00JaCTH 0()OPMIISIOTCS B BUE CTOJIOIOB H
Ha3BIBAIOTCS OOPOHCKAMU.
o Hcnonb3yiTe NUMHUM WIM NPSIMOYIOJBHHUKU B pasjeiie naHenu 3iaemMeHTOB IIpocTbie ¢gurypsl,
4TOOBI U300paKATh JOPOKKU WU APYTHE O0IACTH.
e YroOsI MOAINCATH JIOPOXKKY, cozjamnre [IpUMeYaHue u IIPUCBOMTE €ero
cBoiicTBy Ilpo3paunbiii 3HaueHue True.
[IpocTteie purypsl He sBIsAIOTCS YacThio UML-Moaenu 1 He oToOpaxaroTcs B 0003peBaTelie Mozeneit
UML.
OnucaHue MOTOKA JAHHBIX

JlaHHbIe, MepeaaroIuecs B WIH U3 IEHCTBUS, MOXKHO OTHMCATh OJTHUM U3 JABYX CICAYIOIIUX CIIOCOOOB.

e C wucnonb3oBaHWEM Y3ja 00beKTa. JTO TPOCTCUIIMKA CMOCcO0 omucaHusi HWHQPOPMAIIHH,
nepenaBaeMoil MEeXIy ACHCTBHSIMH. Y3el O0OBbEeKTa MOX0X Ha MEpPeMEHHYy B mporpamme. OH
MPEACTABISACT 3JIEMEHT, XPAHAIIMI OJHO WJIM HECKOJBKO 3HAYECHMI, MepeJaBaeMbIX U3 OJHOIO
JICUCTBUSA B IPYTOE€.

e C wucnonb3oBaHueM 3aKkpenjieHUsi BbIBOJA U 3aKpelieHUusT BBOAA. DTOT METOJ I03BOJISET
OT/ENIbHO  OIHKCHIBAaTh  BBIXOJHBIE JIAHHBIE OJHOTO JIEUCTBUS M  BXOAHBIE JaHHbBIC
JIpYroro. 3aKperyieHus TOXO0XXHM Ha MapaMeTphl B MporpamMMme. 3aKpeIuieHUs] MPEeCTaBISIOT
MOPTHI, B KOTOPBIX OOBEKTHI MOTYT BXOAUTDH U BBIXOJAUTH U3 ACHCTBHUS.
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Onucanue NOTOKa JaHHBIX ¢ MOMOLIBIO Y3JI0B 00bEKTOB

BonpmMHCTBO MOTOKOB yIpaBiieHUs epeaaeT faHHble. HanpumMep, BbIXOHON OTOK AeiicTBus "KiueHT
IIPEIOCTABIIAET CBEJCHUS ' MEPENAET CChUIKY Ha aApec IMOCTaBKH.

Ecnu Hy’)XHO onucaTh 3TH JaHHBIE HA CXEME, MOKHO 3aMEHUTh COCIMHUTENb Y3JI0M 00BEKTa U IByMsI

COCOIMHUTCIIAMU, KaK ITOKAa3aHO Ha CICAYIOIIEM PUCYHKE.
KNWeHT npegocTaenaer

KNWeHdT NpeaocTaENAST ACNONHWUTENEHEE
AONONHHUTENEHLIS CBEAEHWA
CESABHMA
W

AJPEC NOCTABKM ‘

K *
[ OTNpaBnTE TOBADE ] [ OTNpaBHTE TOBADE :

OO6parute BHUMaHUE, YTO IPSIMOYTOJIbHUKH C 3aKPYTJICHHBIMU yTiiaMu, Harpumep Dispatch Goods
(oTmpaBKa TOBApOB), MPEICTABISIOT ACUCTBHUSA, B KOTOPBIX MPOUCXOAUT 00paboTka. [IpsMoyronsHuKH ¢
psIMBIMU yriamu, Harpumep Shipment Address (azpec moctaBku), IPeICTaBISIOT TOTOKH OOBEKTOB U3
OJHOTO JEUCTBUS B IPYTOE.

[IpucsoiiTe y3:1y 00beKTa UMsI, OTPaXKAIOIIEe POJIb y3J1a KaK MepelaTOYHOro 3BeHa WK Oydepa s
00BEKTOB, MEPEAABACMBIX MEXKIY ACHCTBUSIMH.

Tun y3na 00beKTa MOXKHO 3371aTh B OKHE CBOMCTB. DTO MOXET OBITh IPUMUTUBHBIN THII, HATIPUMED
Integer, wnm kiacc, uHTEpQEiic Wiu nepedrcieHue, ONpeIeICHHbIE Ha cXxeMe KiiaccoB. Hampumep,
MOXHO co31ath kimacc Shipment Address (agpec mocraBku) ¢ atpudyramu Street Address (ynuna), City
(ropon) u Tak manee, CBSI3aB €T0 C IPYTHM KJIaccoM 1o HazBaHueM Customer (KJIUEHT).

IIpumeyanue

Ecnu BBecTH nMs THIA, KOTOPHIH elie He OmpeelieH, B pa3nen HeykazaHHble THIIBI B 0003peBaree
mozeneit UML Oyner no6asiieH snemMeHT. Ecim mocie 3Toro onpenenuTs TUI C TAKUM UMEHEM Ha CXeMe
KJIaCCOB, HEOOXOAMMO COPOCHUTD THII y3J1a 00BEKTa, YTOOBI OH CCBLIAJICS HA HOBBIM THII.

By¢epusanus 1aHHBIX B y3J1aX 00bEKTOB

V3en 00beKTa MOKET JIeHCTBOBATh Kak Oydep A HecKoIbKUX 00beKTOB. Ha cremytomemM pucyHke
MMOTOK YMPAaBIICHUS IMOKA3bIBAET, YTO MOJIb30BATEIh MOXKET IPOUTH UK [choose more] (BbIOpaTh erie)
(1) muoTrO pas, a y3en oobekra Chosen Menu Items (BeIOpaHHBIE 37IEMEHTHI MEHIO) (2) HaKarIuBaeT
pelieHus nonb3oBarens. HakoHen, korja noib30BaTeb 3aBepIlIaeT BbIOOD, ypaBieHUe epeaaeTcs
neiicteuto Confirm Order (moaTBepkaeHue 3aKa3a) (3), KOTOpOe MPUHUMAET MOJIHBIN CIIUCOK PEIIeHUI
u3 Oydepa Chosen Menu Items.
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MoxHO yka3aTb crioco0 XpaHEeHUs 3JIEMEHTOB B Oy(depe, yCTAaHOBUB CIICAYIOIINE CBOWCTBA y371a 0OBEKTA.
e YCTaHOBUTE CIIEIYIONINE 3HAYCHUS ISl CBOMCTBA YIOPsSiI04YEeHMeE.
e Unordered, utoObl 3agaTh NPOM3BOJBHBIA MOPSIOK WM OTcyTcTBHE mopsaka. (ITo
YMOJTYAHUIO).
e Ordered, uTo0bI 3271aTh MOPSA0K, COOTBETCTBYIOLIHI ONPEIEICHHOMY KIIIOUY.
o Fifo, yToObI 3a1aTh IOPAIOK "TIEpBOE HA BXOJE — MEPBOE HA BBIXOIE".
e Lifo, yTo651 3a1aTh MOpAI0K "TIOCIIEIHEE HA BXOJIE — MEPBOE HA BhIXOJE".
e YcraHOBUTE CBOWCTBO BepxHsisi rpaHuma, 4toObl 3a7aTh MaKCHMAaJlbHOE YHCIO OOBEKTOB B
Oydepe. 3HaueHue M0 yMOTUAHUIO — *. DTO 03HAYAET OTCYTCTBUE OIPAaHHUCHHS.
Onucanue NOTOKA JaHHBIX C IOMOLIBIO 3aKpeIVICHH BBOJAA M BBIBOA
C nomonibio 3akpensieHus1 BbIBOAA U 3aKperieHus BBOJAa MOKHO OT/IENIbHO OMKCATh BHIBOJ U3
OJIHOTO JICHCTBHUSI M BBOJL B JIPYTOE€.

KnWeHT npeaoccTasnaeT
AONONHWTENEHBIE CEBEA2HMA

CeegeHus
0 ZaKaie

AApec NOCTAEKK

OTNpaEuTe TORADL

UTo0OBI CO3/1aTh 3aKpeIJICHUE, HAKMHUTE KHOMIKY 3aKkpenJieHne BBOJAAa WU 3aKpenjeHne BLIBOIA Ha
TaHEeJN DJIEMEHTOB M BBIOGPUTE ICUCTBUE. 3aT€M MOXHO IMEPEMECTUTh 3aKPEIJICHUE TI0 IEPUMETPY
JEHCTBUS ¥ U3MEHHUTD €ro UMsi. MOXHO CO3aBaTh 3aKPETICHUS] BBOAA U BBIBOJIA JJIsl TFOOBIX MEHCTBUA,
BKJItOUasi/leiicTBUSI BbI30BA NoBeaeHus1, JleiicTBUSI BbI30Ba onepaunu, /deiicTBUs oTHIpaBKU
cursajia u /lelicTBusi NpUHATHS COOBITHSA.

CoenuHuTeIh MEXIY ABYMS 3aKPETUICHUSIMU TIPEICTABIISIECT MIOTOK 0ObEKTOB, KaK U MIOTOKH U3 U B y3€Il
0o0BeKTa.

[IpucBanBaiiTe 3aKpeIICHUSM UMEHA, YKa3bIBAIOIINE HA POJIb 00BEKTOB, KOTOPBHIE OHU CO3/AI0T WU
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MIPUHUMAIOT, HaIIpUMEp UMEHa MapaMeTPOB.

MOo3HO 331aTh TUT TIepeaBaeMbIX 00BEKTOB B cBOMCTBE THM. DTO JOMKEH OBITH TUII, CO3JJaHHBIN Ha
UML-cxeme K1accoB.

OOBeKTHI, epeaaroIIuecs MeX /Iy COSTUHEHHBIMU 3aKPEIUICHUSIMH, JOJKHBI ObITh KaK-IH00
coBMecTUMBI. Hanmpumep, 00bEKTHI, CO3/1aBacMbIe 3aKPETUICHHUEM BBIBO/IA, MOTYT MIPUHAJICKATH K
MIPOM3BOTHOMY THITY THIIA 3aKPETUICHUS BBOJIA.

Taxke MOXHO yKa3aTh, 9TO TOTOK OOBEKTOB BKIIFOYAET MPeoOpa3oBaHuE, KOTOPOE U3MEHSICT TaHHbBIE U3
TUTIA 3aKPETUICHHUS BBIBOJIAa B THII 3aKperuieHus: BBoaa. Hanbomnee pacnpocTpaHeHHbIE TPEOOpa30BaHHUS
TaKOT0 PoJia MPOCTO U3BJICKAIOT MOIXOISAIIYI0 YacTh M3 OOJIBIIETO TUTA. B mpuMepe Ha pucyHKe
noJpasymeBaercs npeoOpasoBanue, kKotopoe usBiekaer Shipping Address (axpec noctasku) uz Order
Detail (cBenenwmii 3akaza).

boJjee moapooHoe onpeaeaeHue aelcTBHI

Kpome nMeHu, o3BOJISIONIETO OMKUCATh TTOMYYaeMbIid IEHCTBHEM PE3YJIbTAT, €CTh HECKOJIBKO CITOCOOOB
omucaTh JAeUCTBUE TTOpoOHEE.

e Hammcare Oonee moapoOHOe ommcanue B CcBoicTBe OcHOBHAas 4acTh. Hampumep, MOXHO
HanucaTh ()parMeHT MPOrpPaMMHOTO KOJa WM TICEBIOKO/a WU IMOJIHOE ONMKCAHUE MOydYaeMbIX
pe3yabTaTOB.

e 3aMeHuTh JeWCTBUE AEWCTBUEM BbI30Ba IMOBEJACHHUS M IMOAPOOHO OMHUCAaTh €ro MOBEJCHHE Ha
OT/IENIbHOM CXeM€E aKTUBHOCTH.

e YcraHoBuTe CBOWCTBa JeicTBUs JIOKaJbHBIE MOCTYCJA0BUA U JIOKaJIbHbIE TPeayC/JI0BUS,
9TOOBI OMHCATH €r0 Pe3yIbTaT MoAPOoOHEe

Onucanue BJI0KEHHBIX AeHCTBHI ¢ IOMOIIBIO ACHCTBUI BbI30BA NOBEACHUS

Mo3xHO OAPOOHO OMKCATh TOBEICHUE IEHCTBUS C TIOMOIIBIO OTACIEHON CXEMBI

aKTUBHOCTH. BbI3pIBacMO€ MOBEIEHNE — 3TO CXeMa AKTUBHOCTH, IIPEICTABIICHHAS] HA OCHOBHOM CXeMe
AKTUBHOCTH JICWICTBHEM BbI30Ba MOBeCHUS. JleficTBHE BbI30Ba MMOBEICHUS MOXKHO TAKXK€E HCIOJIb30BaTh
JUISL ONTMCAHUS TTOBEACHMUS, UCIIOJIB3YEMOT0 Pa3IUYHbIMU JIEHCTBUSMU COBMECTHO, YTOOBI HE U300paxarth
OJIHO BJIO’KEHHOE JIEMCTBUE HECKOJIBKO Pas3.

Ha cnenyromem pucynke Diagram 1 (cxema 1) moka3siBaeT IeWCTBHUE, COAEpIKaIee AHCTBHE BRI30BA
noBeseHus, a Diagram 2 (cxema 2) MoKa3bIBaeT CXeMY BIOXKEHHOTO JEHCTBHS, OTOOPAKAIOTYIO
BBI3BIBAEMOE [TOBEICHUE.
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.—)[ BrGpaTe MEHIOD J

W
S —
Y
BriBpaTe 3neMedT
MEHH
/" ConfirmOrder.activity* | ~CreateOrder.act...
) 4 aelcTeme ConflrmDrdeﬂ

MNpeaocTaEBnTe AaHHBIE
W ® Mo AnaTexRY
NeaTeepinTe
sakaz  h

W

MNpeaocTaBuTE AaHHBIE
no NOCTAEKE

Onucanye BJ0KEHHBIX JEHCTBUH ¢ TOMOIILIO AeCTBH BHI30Ba NNOBEACHUS
1. UroObl co3maTh cXeMy BIIOKEHHOTO MACWCTBUS, INEIKHUTE IPOEKT MOJEIUPOBAHUS MPaBOi
KHOIIKOW MBIIIIA B 0003peBaTesie pemieHuid u nocieaoBaTenbHo BeioepuTe JlodaButh 1 HoBblid
3JIEMEHT.
2. B guanoroBoMm okHe /lo0aBieHHe HOBOro »3jeMenrta B pazzene HIad/oHbI mIEIKHATE
nyHKT CxeMa akTMBHOCTH U B 11osie Ums BBeuTe uMs [lelicTBHSA BBHI30BA NMOBEICHUS.
3. Tloapo6HO M300pa3ute pabouuii mporecc BIOKECHHOTO JIEUCTBHUSA. ITO HA3bIBACTCS BBI3HIBAEMBIM
MOBEJICHUEM.
e Ha cxeMe BbI3bIBAEMOTO BJIOKEHHOTO NeicTBUS HavanbHBIN y3eJ1 yKa3blBa€T MECTO, C
KOTOPOr0 HAaYMHAETCS YMPABICHHE IMPHU BBHI30BE JaHHOTO MoBeAcHUs. KoHeuyHbIH y3eu
AeHCTBHS TIOKA3bIBACT, I/I€ YIIPABICHUE BO3BPAILAETCS K POJAUTEIBCKOMY JEHCTBHUIO.
4. VYcranoButre mansa cBoiictBa IloBenenue neiictus [eiictBue BbI30Ba MOBedeHHS 3HAUCHUE
CCBUIKHM Ha CXEMY BBI3BIBAEMOIO ITOBEJICHHUS.
IIpumeyanue
Cxema BJIOKEHHOTO ACHCTBUS JOJKHA COAEPKATh SJIEMEHTHI; B IPOTUBHOM ClIy4yae oHa He OylieT
JOCTYIHA B pacKpbIBaromieMcs crucke ais coiictsa IloBegenune. Kpome Toro, 3Ha4ok Tpe3yOiia He
nosiBuTcs Ha Gurype JleiicTBue BbI30Ba NMOBeAeHMs, €CIIM HE YCTAaHOBUTH ero cBoricTBo IloBenenue.
5. Ycra”oBuTe [ CBOMCTBA SIBJisieTC CHMHXPOHHBIM JICHCTBUSI 3HAUYEHUE, YKa3bIBaIoOLIEE,
0’KMJIaeT JIU IEUCTBUE 3aBEPLICHUS BBI3BAHHOTO JICHCTBUSI.
o 3HaycHue SIBJasieTcsi CHHXPOHHBIM, paBHoe false, o3Hagaer, YTO TOTOK MOXET
MEepEeXOaUTh K CIEAYIOUNIEMY JEHCTBUIO /0 3aBEPIICHUS BbI3BAaHHOrO JercTBusa. He
CJeyeT ONpeesaTh 3aKPEIICHHs BBIBOJIA MM UCXOSIINE OTOKH JJAHHBIX U3 ICUCTBUSL.
Onucanue NOTOKOB IaHHBIX, BXOAAIIMX M HCXOASIIUX U3 BJIOKEHHBIX 1eHCTBUIA
Onucanue JaHHBIX, IEpeAaBaEMbIX B M U3 BJIOKEHHBIX JIEUCTBHI, CXOAHO C UCIIOJIb30BAHUEM
MapaMeTpoB B MPOrpaMMHOM 00ECIIEUEHUH.
o Cozpnaiite 3akperuieHus BBOA U BbiBojAA (1) Ay AeHCTBUSA BBI3BAaHHOTO MOBEICHUS JJIST KAXkKA0TO
(parMeHTa 1aHHBIX, IIepeaBaeMoro B WK U3 aeictBus. HazoBute ux.
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e Ha cxeme BIOXEHHOTO JCHCTBUS CO3/aliTe Y3eJ mapamerpa JaelcTBHs (2) I KaxXaoro
3aKpeIuieHUs BBOJA W BBIBOJA BbI3bIBarOUIero jaeiictBus. llpucBoiite Kaxaomy y3imy uMs,
COBIIAJAIOIIEE C UMEHEM COOTBETCTBYIOLIETO 3AKPETUICHMUS.

IIpumeyanue

V3en nmapamerpa IeUCcTBHUS TOX0X Ha y3ell 00bekTa. UToOBI MpOBEpPUTH TUTI y3I1a, METKHUTE TTPaBOi
KHOTIKOW MBIIIN y3ell U HaxMuTe KHOTIKY CBoiicTBa. Tum y3ma oroOpakaeTcs B 3aroJIoBKE OKHA
CBOMCTB.

e Ha cxeme BIOXXEHHOTO JCHCTBHS MPOBEIUTE COSAMHHUTENH, MOKA3BIBAIOIINE MOTOK OOBEKTOB B
WY U3 KKJIOT0 U3 y3JI0B MapamMeTpOB JCHCTBUM.

BeibpaTe 3neMe T 2
MEHH

* ConfirmOrder.activity* [/ Cre...

B [emiGpaTe ewe]

BriGpaHHbIe
INEMEHTEl MEHID

aeictere "MoareepanTte :ﬁmaf)

[erifop 2asepweH) BriGpavHeie
INEMEHTHI
ﬂ MNoaTeepiMTe J BapuaHTel EmBOpa
BreibpaHHeie T |+'
INEMEHTEI . 5‘ MaacyHuTaTe oWy
CTOMMOCTE

K
[I'Icnvumb CESNEHWA J

O nnaremea

Onpenenenue nMOCTyCJI0BUH M NPeAyCJI0BHI

Mo3kHO HUCTIONB30BaTh CBOMCTBA JIoKaJbHbIE MOCTYCJI0BUA 1 JIOKaIbHBIE NPEAYyCJA0BHS, YTOOBI
MOJIPOOHO OMKCATh PE3yJIbTAThI IEHCTBHSL. DTH CBOMCTBA ONMUCHIBAIOT PE3YJIbTAT ACHCTBHSI, HE ONHCHIBAs
CHoco0 JOCTHKEHHS 3TOTO pe3yibTara.

UToOB! yCTaHOBUTH 3TU CBOMCTBA, MICIKHUTE TPABOM KHOTIKOM MBIIIH JEHCTBUE U HAXKMUTE

kHonky CBoiicTBa. BBeuTe 3HaUeHUs CBOMCTB B OKHE CBOMCTB.

JlokajbHBIE IOCTYCI0BHUS

[TocTycnoBue — 310 ycnoBue, KOTOPOE JOHKHO BBITOIHATHCS, IPEXKIE YEM IEUCTBUE MOKET CUUTATHCS
3aBepieHHBIM. B pumepe neiictBus Confirm Order (moaTBepkKaeHNE 3aKa3a) MOCTYCIOBHEM MOXKET
OBITH, HAIIPUMEDP, CIICTYIOIIEE.

KnueHt npeaocTaBuil MOIHbBIE CBEACHUS B IOMYCTUMOM (popMate, KOTOpbIE HEOOXOIMMBI JUIst 00pabOTKH
JAHHBIX KPEIUTHOMN KapThl MOJIb30BATEIS.

[TocTycnoBue MOKET BbIpa)aTb OTHOLIEHUE MEXKIY COCTOSIHUSIMU /10 U I1OCJIE BBIIIOJHEHUS

nevicteus. [Ipumep.

[IpouieHTHAs cTaBKa yJIBOMIIACK.

MosxHO nHcaTh MOCTYCJIOBUS B 60jiee POpMaIbHOM CTUJIE, CChUIASACh HA OIpe/IeTICHHbIE aTPUOYThI
JAHHBIX, ¢ KOTOpBIMH paboTatot aericTBus. [Ipumep.

InvoiceTotal == Sum(Orderltem.Menultem.Price)

JlokabHbBIE IpeayCc/I0BHSA

[IpenycnoBue — 370 yciaoBHEe, KOTOPOE JOHKHO OBITH YIOBIETBOPEHO B MOMEHT Hauaja
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nericteust. Hanpumep, y nevictBust Confirm Order (moaTBep kaeHue 3aKkaza) MOXKET ObITh CIIEIYIONIee
MpeaycioBUE.
[Tonp30oBaTens BEIOpA XOTs ObI OMH DJIEMEHT U3 MEHIO.
Onucanue BbI30BOB K ONepanusm
Kaxk mpaBuio, nefictBue onuchiBaeT paboTy, BHIIOIHIEMYIO JTIOOBIM COYETAaHUEM JTFOJICH, POTPaMM H
KOMITbIOTEpOB. OTHAKO C MOMONIBIO JEHCTBUS BHI30BA ONEPALMKA MOKHO OMUCHIBATH BBHI3OBHI K
OTIPEICTICHHBIM METOIaM MU (YHKIHUSIM MPOTPaMMBI.
e 3ajaiiTe uMs IeHCTBUS BBI30BA OMEpAIlH, YKa3bIBaIOIIee, KaKkas omeparys 1 JJisl Kakoro o0beKTa
HJIM KOMIIOHEHTA BBI3BLIBACTCS.
e JloGaBpTe K JIEHCTBUIO BBI30BA ONEpAlMM 3aKPEIUICHUS BBOJAa W BBIBOJAA, YTOOBI OIMHUCATh
rapamMeTphl ¥ BO3BpAIllaeMble 3HAUCHHUS.
e  MOXHO YyCTaHOBUTH 3HAUCHUE CBOMCTBA SIBJIsIeTCS CHHXPOHHBIM ISl ICHCTBUS, YTOOBI YKa3aTh,
OKHJIaeT JIM ICUCTBUE 3aBEPIICHUS OTICPAIIHH.
e 3HaycHue SIBJasieTcsi CHHXPOHHBIM, paBHoe false, o3Hagaer, YTO TOTOK MOXET
MEePEXOAUTH K CICAYIONIEMY JEHCTBUIO /10 3aBEpUICHUS BhI3BaHHOM onepauun. He ciexyer
OMPEIEIATh 3aKPETUICHHSI BBIBOJIA MJIM UCXOSIINE MOTOKH JJAHHBIX U3 ICUCTBUSL.
ITapajjieJibHbIE IOTOKH

C IIOMOIINBIO Y308 BeTBaeHNA 1 CoeqMHUTEIbHBIX ¥Y3J10B MOXXHO OIMMCBIBATh ABA UJIU 0oJiee ITOTOKOB
I[CflCTBHﬁ, KOTOPBIC MOT'YT BBIIIOJHATHECA OAHOBPEMCHHO.

P

CozpaTe 3axka3

OTnpaenTe CYer

3 'DTI'IpaEMTh TﬂEapr]

4
>r‘lon~.fqmn. nnaTem—‘
[ 3aKpEITE 3aKaz }

¥3ea BerBjienns (1) paznenser moTok ynpasiieHus Ha 1Ba win Oosiee mortoka. [locie 3aBepiieHus
MPEeAbIYIIETO IEUCTBUS MOTYT 3aIlyCKAThCs BCE ACHCTBUS HA BBIXO/IC BETBIICHUS.
CoennHuTeNbHBIN y3eJ (2) 00beIuHsET MmapasuieNbHble ToToKH. [eficTBrue nmocie CoeTuHUTETbHOT0
y3JIa HE MOXKET Ha4daThCsl 10 3aBEPLIEHUS BCeX AEHCTBUI, BXoaduX B CoeqMHUTEIbHBIH y3eJl.
Onucanue CUrHAJIOB M COOBITHI

[ITar B mpouecce, OTHPABISAIOIIMN CUTHAJ, MOXKHO MOKa3aTh KakK JIEWCTBUE OTIPABKU CUTHAJIA B
neiicreuu. lllar, oxunaronmii KOHKPETHOTO CUTHAA UIH COOBITUS TIepe]] MPOIOJKEHUEM paboThI,
MO>KHO TIOKa3aTh KaK JCHCTBHE MIPUHSITHS COOBITHS.

Hanpumep, M0okHO MOKa3aTh 1Iar, OTOPABISIONINET 3aKa3, U APYrou 1mar, KOTOPbIA JOJKEH MOJYyYUTh
3aKa3 rnepej 00pabOTKOM ATOTo 3aKasa.

OTnpaBka curaana
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JleficTBUS OTIIpaBKH CUTHAJA (3) UCTIOJIB3YIOTCS, YTOOBI YKa3aTh, YTO KAKOW-TMOO CUTHAJ WA
COO0O0IIIeHNE OTITPABIICHO IPYTUM JACUCTBUSM WM mporeccaM. icrions3yiiTe uMs 1eiCTBHS, YTOOBI
yKa3aTh, KaKOW TUIT COOOIIEHNUN OHO OTITPABJISET.

e VYmpaBieHHE HEMENJIEHHO MeEpeAacTcs CIEAYyIOIEMy JEHCTBYIO B MOTOKE yIpaBieHUs (IIpU €ro
HaJU4HH).

e JleiicTBME OTIpaBKU CHUTHaja HENb3s MCIOJb30BaTh [JIs ONHMCAHMS OTBETAa IIpoliecca Ha
BO3BpaniaemMyto nHpopmanuio. /st 3Toro Hy>KHO UCHOJIB30BaTh OTNEIbHOE NEHCTBUE MPUHATHUS
COOBITHSI.

e MoxHO mMoOKa3aTh BXOAAIIUN B JEHCTBUE OTMPABKH CUTHANa MOTOK JAHHBIX, YTOOBI yKa3aTh,
KaKue TaHHBIE MOTYT OTIPABISATHCS B UCXOISIINUX COOOIICHHUSIX.

Oxuganue CUrHAJIA UM COOBITHS

JeiicTBust mpuHATUS COOBITHS (4) UCTIONB3YIOTCS, YTOOBI YKa3aTh, YTO JAHHOE JICHCTBUE OKHUIACT
HEKOTOPOTO BHEIIHETO COOBITHS WIIM BXOJAIIET0 coooeHus. Mcnonb3yiite ums AecTBUs, YTOOBI
yKa3aTh, KAKOH TUI COOOIIEHUI OHO OKUIAET.

e UYT00BI MOKa3aTh, YTO NEHCTBUE OXKUAAECT BHELIHETO COOBITHUS MU COOOILEHUS B OMpPEIEICHHOMN
TOYKE TOTOKA, B MOJIXOMISIIEM MecTe ACUCTBHUS HM300pazuTe AEHCTBHE MPHHATUS COOBITHS C
BXOJSIINM MOTOKOM.

e UYroObl MOKa3aTh, YTO ACHCTBUE MOXKET OTBEYATh HA BHEIIHEE COOBITHE WIIM COOOIEHHE B J1I000€
BpeMsi, U300pa3uTe AEeUCTBUE MPUHATHS COOBITHS 0e3 BXoasiiero noroka. [Ipu BO3HHKHOBEHUU
YKa3aHHOTO BHEIIHETO COOBITHS, B JEHCTBUM HAYHETCS HOBBIM IMOTOK, HAYMHAIOUIMICS C
NeHCTBUS PUHATHUS COOBITHUS.

o JlelicTBUS TIPUHSATHS COOBITHS HEJIB3s KCIOJB30BATh ISl ONMMCAHUS 3HAYCHHH, BO3BpPAIIAEMBIX
OTIPABUTEIIO CUTHAJA. J[JI1 3TOr0 UCIOJIb3YETCs OTAEIBHOE IEHCTBHE OTIIPABKH CUTHAJA.

e  MoOXHO MOKa3aTh UCXOJSIINE U3 JCUCTBUS MOTOKU JAHHBIX, YTOOBI MPOJAEMOHCTPUPOBATH, KaK
neiictBue oOpalaThIBaeT NaHHBIE, MOy4aeMble ¢ curHalioM.Ecian Hy»HO moka3aThb HECKOJBKO
HCXONAIIMX IIOTOKOB, cienyeT ycTaHoBuUTh cBoucTBO IsUnmarshall nelicteust npunsatus
cOOBITHS, YyKa3bIBalOILllee, YTO JEHCTBUE NPHU aHaJIM3e pa3AeiseT BXOJAIMIMA CHUTHAT Ha
KOMITOHEHTHI.

Onucanue HECKOJBKHUX MOTOKOB JAHHBIX
MoxHO 1300pa3uTh HECKOIBKO TTOTOKOB YIIPABJICHUS W MMOTOKOB 0OBEKTOB, HCXOMASIINX U3 ICHCTBUS,
YTOOBI yKa3aTh, UTO MOCJIE 3aBEPUICHUS IEHCTBUS BOZHUKAET HECKOJIBKO TOTOKOB. DTO MOX0KE Ha
BETBJICHHE, 32 UCKIIOUYEHUEM TOTO, YTO MOKHO MCIIOJIb30BaTh OJJHOBPEMEHHO U MOTOKH YIPABJICHUS, U
MMOTOKH OOBEKTOB.
B cnenyroniem npumepe oka3aHo HECKOJIBKO IIOTOKOB, UCXOIALINX U BXOSIINX B I€HCTBUS.

KNWeHT NpeaccTasnaeT

AOROAHWTENBHBIE CEEBAEHMA O
CBEAEHMA KpEAMTHOW KapTe
Fal
W ]
¥TEEpAMTE NNaTex
ANPEC NOCTABKM S

Fa l’
OTF‘IPBBHTE TOBA Pk
_/I\

e
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[Tocne 3aBepmenus aeiictus "Customer provides details" (KIHEHT nmpeaocTaBIsIET CBEACHUS) OHO
co3maer aBa o0bekTa: "Shipment address" (anpec mocrasku) u "Credit card details" (cBenenus o
KpEIMTHOM KapTe). DTH IBa 00BEKTa 3aTeM 00pabaThIBAIOTCS PA3TMIHBIMU JEHCTBUSIMH.

[TockonbKy AeCTBHE HYKIAETCS BO BCEX BXOAHBIX JJAHHBIX JI0 Hauasla BBITIOJHEHUS, TOCIIECTHEE
JeiicTBIE He HAUMHAETCS, TIOKa HE 3aBepuIaTcs BCe BeyllIne K HeMy JeHCTBUS.

IHoToxku

C noMoIIIbIO CXEMbI aKTUBHOCTH MOKHO OMMUCHIBATH KOHBEUEP WIIH Pl NEUCTBUM, BHIMOJHSIIOIIAXCS
OJTHOBPEMEHHO M MOCTOSIHHO MEePEAAOIINX TaHHBIC OT JEHCTBUS K ACHCTBHIO.

CyTb cremyroliero npuMepa B TOM, 4TO BCE JEHCTBHS MOTYT CO3/1aBaTh OOBEKTHI U MPOIOJIKATh
paboty. Tak Kak 37€ch HET IOTOKOB YIIPABJICHUS, ACUCTBHUS MOTYT HAUMHATHLCS Cpasy MOCIE MOTYYSHHS
MepBOTO 0OBEKTA.

CrnenyeT 00paTuTh BHUMAHUE, YTO COCTUHUTENN B TOM MIPUMEPE SABJISIOTCS TIOTOKAMU O0BEKTOB, TaK
KakK M0 MEHBIIEeH Mepe OJNH KOHEll Ka)KI0r0 U3 HUX HaXxOJIUTCS B y3Jie TapaMeTpa JeHCTBUS, y3Jie

00BbEKTa WIN 3aKpenJICHWH BBOJIA MJIM BBIBOJA.
CocTagnedHese
IAKA3bI

Y HeyTEepMAEBHHBIN 33Ka3

( PaccMoTpeHue )
2"-.___________,.-" 1

PaccMOTpEHHLIZ 33Ka3kI

3 |'|:"|'KJ'IDHEHHHE ELLE-EL

Ouepefk NPUHATHIX
FaKaz208

4 T

Mowuck
HHrpaAneHTOoR

(I'I oAroToOBKE CHETaj

( MpuroToRnEHUE j

ConocTagneHne
CYETA € YNAaKOBaHHbBIM
3EKA30M (

Ynakoeka j

MoToBRIW 33Ka3

1. B nanHOM IpriMepe — TpH y3J1a mapaMeTpa JIeHCTBUS, MPEACTABISAIONINE €T0 BBOIBI U BHIBOBI.
2. V37161 00bEKTOB U 3aKpEIUICHHs BBOJIA U BBIBOJA MOTYT IPEACTaBIATh Oydepbl. MoXKHO 3a1aTh
CBOMCTBO "BEpXHssI rpaHuIia” y3jia 00bEKTOB, YTOOBI OTPAHUYUTH YHCIIO OOBEKTOB, OJHOBPEMEHHO
Haxoasmmxcs B Oydepe.

3. C moMouIpIo y3J10B pPelIeHUu MOYKHO [T0Ka3aTh, YTO MOTOK pa3IeseTcs] U OTIPABISET pa3IudHbIe
OOBEKTHI 10 PA3TUIHBIM BETBAM. MOXHO HCIOIB30BATh IPUMEUAHUS WM 3aTr0JIOBKHU Y3JIOB IS
OOBSICHEHUS] KPUTEPUEB pa3/IeICHHUS.

4. C noMOIIIbIO Y3JIOB BETBJICHUS MOKHO MIOKa3aTh, YTO CO3/1a€TCsI IBE MU 0oJiee KOMTUH OOBEKTOB,
OTMPABIIIEMbIC B MMapaLICIbHYI0 00pabOTKY.

5. C moMouIbio COeTMHUTEIBHBIX Y3JI0B MOXKHO IT0Ka3aTh, YTO JIBa TOTOKA 0OPAOOTKH BHOBB CIIMBAIOTCSL.
Broinenenue u npeodpazoBaHue

MoOHO yKa3aTb, 4TO OOBEKTHI B IOTOKE 00BEKTOB MPe0OPa3yI0TCsl, BEHIOUPAIOTCS WM C HUMHU
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MPOUCXOIUT U TO, U Apyroe. [I0TOK 00bEKTOB — 3TO MOTOK K WIIH OT 3aKPETUICHHS WIIH y3J1a 00BEKTa.

o IIpeobpa3zoBaHue OMUCHIBACT, KAK OOBEKTHI, BXOSIINE B TOTOK, IPEOOPa3yIOTCs B APYTOH THIIL.

e Bri0op onmceBaeT, KakuM 00pa3oM TOJBKO YacTh OOBEKTOB, BXOASIIUX B IMOTOK, IEPEIACTCS

MIPUHUMAIOIIEMY JEHCTBHIO.

B npumepe nokazano npeobpaszoBanue. [lepBoe neiictBue Ha Diagram 1 (cxeme 1) co3gaeT moyToBBIHA
WHJICKC Ha 3aKperuieHuu BeiBoAa. OH COEIMHEH C 3aKpEIICHUEM BBOJIa BTOPOTO neicTBust. OmHaKo
BTOPOE JICHCTBHE OXKUAACT MOJTHBIN anpec. [[peodpa3zoBanre U3 OJHOTO THIA B APYTOM 33aJ1aHO BO BTOPOM
neiicteun, Address Lookup (mouck agpecoB). Ha Hero ccputaercst cBoiicTBO "mpeoOpa3zoBanue" moToka
oobekToB. [etictBue Address Lookup comepxut oauH y3en napamerpa IeUCTBUS I BXOASIIETO
MOYTOBOTO MHJIEKCA ¥ BTOPOU y3eI MmapameTpa ACUCTBUS ISl UCXOISIIETO IMOJTHOTO ajipeca.

Cxema L KnwenT
»
[npenomaanne-r CeoiicTea Y
NONMTOEBIW WHAEKC S -

NouToBseld HHQEKC. = _.,.I
E=-| L

<<Npeobpaz0BaHHe>>
MNpocHMoTp NONHOrD MoerepeHue
ajpeca Ha ocHose P cuard

NOYMTOBOrS MHOEKC O
S

Selection (HeT)

e AddressLookup |

MonHwi@d agpec

[ Action2 ]

“AddressLookup.activity* |

Cxema 2

AencTeue AddressLuukup,,l

| MNoYTOBBIA HHASKS

MpocMOTH NONHOrD
agpeca

'l
| NonHell anpec

[IpeobpazoBanue M BHIOOP MOXKHO 3aaTh OJJHUM U3 JIBYX CIIOCOOOB.
e [lpucoenuHuTth npuMeyaHue K 3aKpEIICHUIO BBOJIa WU BBIBOJA.

e UYT0OBl OTAMYMUTH ATO ONUCAHUE OT OOBIYHOTO MPHUMEYAHUS, HAaYHUTE €ro CO CJOBa
<<mpeobOpazoBaHUE>> WIH <<BLIOOP>>.

e Ommucartp npeoOpazoBaHue WK BEIOOP MOJAPOOHEE HA OTACIHHON CXeME aKTHBHOCTH.

e [lpu BCTONB30BaHUH ITOTO CTIOCO0a TaKKe MPUCOSAUHUTE MPUMEUAHNE, YTOOBI YHTATEITH
MOHSUIN, YTO OIpeNIeJIeHO IpeoOpazoBaHueE.

Onucanue npeodpa3oBaHus UM BHIOOPA HA OT/AEIbHON CXeMe AKTHBHOCTH
1. Co3zmaiiTe HOBYIO CX€My aKTUBHOCTH JIJIsl OTIMCAHMS TIOTOKA MPe0oOpa3oBaHMs WM BBIOODA.

o B o0Go3peBartesie pemeHui MIETKHUTE MPOSKT MPaBOMl KHOMKON MBIIMIM, BbIOEpUTE
komaHy Jlo0aBUTH U IOCJIEN0BATEILHO menkautre HoBbIi yjieMeHT 1 CxemMa
akTuBHOCTH. [IpricBoiiTe cxeme uMs, MOAXOJsAIIee A MOTOKa NpeoOpa3oBaHUs WU
BbIOOpa. Haxkxmute kHOTIKY /100aBUTH.

2. Ha HOBOI1 cxeMe BBINOJIHUTE CIEAYIOIINE ACHCTBHS.

e CoznaiiTe aBa y3Ja MmapameTpa ACHCTBUS, OAWH Uil BXOISIIETO MOTOKA, BTOPOM IJIst

BBIBOJIA.
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e (Co3znaiiTe NEUCTBUS, CBSI3aHHBIE MOTOKAMHU OOBEKTOB. DTO IOKA3bIBAET, KaK paboTaer
npeoOpa3zoBaHue UITH BBHIOOD.
3. Ha mo0oit cxeme, Tae HYXHO HCIOJIB30BaTh NPEeOOpa3OBaHWE WM BBIOOp, BBITIOJHHUTE
CIEAYIOLINE TEUCTBUA.
e Co3paiiTe MOTOK OOBEKTOB, TO €CTh COEAMHHUTENh B WJIM U3 3aKPEIJICHUS BBOJAA WIH
BBIBO/Ia, y3€JI 00BEKTOB WM Y3€JI MapaMeTpa AeiCTBuSI.
e [llenkHUTE MOTOK OOBEKTOB MPABOM KHOMKOM MBIIIN U BbIOepUTE MyHKT CBOMCTBA.
e B cBoiictBe IIpeoOpa3oBanue unu Beigenenue BiOepute  cxeMy, Ha  KOTOPOH
OTIpeIeIIIeTCsl TOTOK MpeoOpa30oBaHus WU BBIOOpA.
MOHO TaKKe ONpeIeIUTh BBIOOD /Ui y3/1a 00BEKTa U OT/AEIbHBIX 3aKpEIUICHUI BBO/Ia 1
BbIBOJa. Onpenenure AecTBUE BEIOOPA, KaK B MPEIbIAYIIEH NpoleIype, 1 yCTAHOBUTE
CBOICTBO BhIjlesieHHE y371a 00bEeKTa WU 3aKPETNICHHUS] BBOA WU BBIBOJA.

Co30daHue QuazcpaMMbl KOMIMTOHEHMO8

B Visual Studio Ultimate M0XHO cO31aTh cXxeMy KOMNOHEeHmMOo8, YTOOBI TIOKa3aTh CTPYKTYPY
MIPOrPaMMHOM CUCTEMBI.

KomnoHeHT — 3T0 MoAyJibHas eIMHMLIA, 3aMeHsAeMas B Ipesenax cpeabl. Ero BHyTpeHHME
COCTABJIAIOLINE CKPBITHI, HO JIOCTYH K (PYHKIIUSIM KOMIIOHEHTAa MOKHO MOJYYHUTh C TIOMOIIBIO OHOTO HITH
HECKOJIbKUX YETKO OIPEJCIIEHHBIX npedocmasienHbix unmepgeiicog. KOMIIOHEHT TaKkKe MOXKET

UMETb mpebyemvle unmepgeticvl. Tpedyemblit HHTEp]EC onpeaenseT, kKakue GyHKIMUA U CIIyKObl OH
TpeOyeT OT Ipyrux KoMmnoHeHToB. OObEIMHUB MPEIOCTaBICHHBIE U TpeOyeMble HHTEPGhEHChI
HECKOJIbKUX KOMIIOHEHTOB, MO>KHO CO3AaTh O0Jsiee KpYIHBIH KOMIIOHEHT. MOYKHO CKa3aTh, YTO BCS
IIporpamMMHasi CCTeéMa, [0 CyTH, MPEICTaBIAET COOON KOMIIOHEHT.

Co3nanue cxeM KOMIOHEHTOB UMEET HECKOJIBKO PEUMYIIECTB.

e AHaiM3 OCHOBHBIX 3JIEMEHTOB CHCTEMbI IO3BOJISIET KOMaH/E Pa3pabOTUMKOB MOHATh MPUHIIMIIBI
CYULIECTBYIOIIEH CUCTEMBI M CO3AaTh HOBYIO.

o [lpencraBieHne cucreMbl B KadecTBE KOJUIEKIMHM KOMIIOHEHTOB C YETKO OIpEIeICHHBIMU
NIPEJOCTaBICHHBIMU U TpeOyeMbiMH HMHTep(delicamu mo3BosseT Oojee >(PPEeKTHUBHO pas3ieiauTh
KOMIIOHEHTHI. B cBOI0 ouepeab, 3TO oOserdaer NOHMMAaHUE KOHCTPYKLUHM CHUCTEMBI M €€
KOPPEKTHPOBAaHKE TIPU U3MEHEHUH TPeOOBaHUH.

MoOHO UCTIONIB30BaTh CXEMY KOMIIOHEHTOB, YTOOBI IPEICTABUTh KOHCTPYKLIUIO CUCTEMBI HE3aBUCHMO OT
TOT0, KAaKOH S3BIK WK TIAT(POPMa UCTIONB3YETCs ceifyac mim OyAeT HCI0Ib30BaThCs B OyAyIIEM.
OTHolIeHNne K IPYrUM cxeMaMm

MO0>XKHO HCIOIL30BaTh CXEMY KOMIIOHCHTOB COBMCCTHO C IPYIrUMH CXECMaMH.

Hpyras cxema [Tomoraet 06cyknaTh cleayrolIne acCeKThl KOHCTPYKIIUU U TIepeaBaTh
CBEJICHUS O HUX

UML-cxema . B3anMonencTBrs Mex 1y KOMIOHEHTaMU CUCTEMBI
MOCJIeI0BATEIBbHOCTEN . B3anMozeicTBrsa MexXy 4acTAMH BHYTPU KOMIIOHEHTA.
UML-cxema kitaccoB . WuTepdeiichl KOMIOHEHTA U KJIACChl, (HOPMHUPYIOIINE €ro YacTH.
. JlaHHbIe, OTIpaBisieMble B IapaMeTrpax 1o HHTepdeiicam
KOMITOHEHTOB.
CxeMbl aKTUBHOCTH . BuyTpenHnue o6paboTKH, BBIMOJIHSAEMbIE KOMIOHEHTOM B OTBET Ha

BXOJISAIINE COOOIECHHUS.

Cxemsbl ciioeB . Jlornueckue apXUTEKTypHbIE YPOBHU KOMIIOHEHTOB.

OCHOBHBIE 3TaNbI CO31AHHUS CXeM KOMIIOHEHTOB
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Co3nanue cxeMbl KOMIIOHEHTOB

1. B menio Apxurekrtypa BbiOepute myHKT Co3AaTh cXeMy.

2. B paznene llladaonsl menkHute UML-cXxeMa KOMIIOHEHTOB.

3. Hasosure cxemy.

4. B oOnactu /lobaBUTh B MNPOEKT MOAEJIHPOBAHUS BBIJICTUTE CYIIECTBYIOIMIMA TPOSKT
MOJICIUPOBAaHUsl B pemieHMH uid BbiOepuTe Co3AaTh HOBBI NPOEKT MOJeIUPOBAHMA U
Haxkmute kHonKy OK.

HoBast cxemMa KOMIIOHEHTOB OTOOpakaeTcsi Ha maHesu neMeHToB Cxema komnoHeHToB UML. [Tanens
3JIEMEHTOB COJEPKUT TpeOyeMble 3JIEMEHTHI U OTHOILIEHHUSI.
Co3nanne KOMIIOHEHTOB

2 E BeG-caiit npogax

L
#HOMMNOHEHT* E

5 — BeG-cepeep KnWeHTa

1
—
ABTODPMEALMA nnaTemaI 3
3

Jakaz efel

FoodService

[=0O<= -2

#KOMNOHEHT*® E

Beb-cepeep "KyxHa”

Coznaiite komnonenm (1) mist Kax a0 KpynmHOH (GyHKIIMOHATBLHON €IMHUIIBI B CUCTEME WITH
MIPUJIOKEHHUU.
B xagecTBe mpuMepOB MOYKHO TIPUBECTH MPUIIOKECHHE, alllapaTHOE CPENICTBO, BEO-CIIy )0y, COOPKY
NET, nporpaMMHBIii KJacc WIK TPYIITY KJIaCCOB MU JIIO00H IPYTroi OTAEIMMBIN CEerMEHT MPOrpPaMMBbl.
Co3aanue KOMIIOHEHTOB
1. Illenxaute KoMmoHeHT Ha MaHeNN 3JIEMEHTOB, 3aTEM ILEIKHUTE ITyCTYIO 00JIaCTh CXEMBI.
- WJTH -
CxomnupyiTe U BCTaBbTE CYIIECTBYIOLINII KOMIIOHEHT.
a. Haitgure cyniecTByronmii KOMIOHEHT Ha cxeMe win B IIpoBoanunke nmo moxeasim UML.
b. IllenkHUTE KOMIOHEHT MPAaBOM KHOIMKOM MbIIU 1 BeiOepuTe KonupoBats.
c. OrtkpoiiTe cxemy, Ha KOTOpPOH HEOOXOAMMO OTOOPA3UTh CKOTTMPOBAHHBI KOMITOHEHT.
d. IlenxHuTE MpaBOl KHOMKOW MBIIIH MYCTYI0 00JaCTh CXEMBI U BbIOepUTE BCTaBUTD.
Komnust komnoHeHnTa oTo0paxkaeTcs ¢ HOBBIM UMEHEM.
2. lllenxkHUTE UM KOMIIOHEHTA, YTOOBI U3MEHUTH €TO.
3. IenkauTte meBpoH (5), €clii HY)KHO 0TOOPA3HUTh TOJIBKO 3ar0JIOBOK KOMIIOHEHTA.
Oto0paxeHHne NOPTOB KOMIIOHEHTA
Ilopm (2, 3) npeacTaBiseT TPyIIy COOOIICHUN WM BRI30BOB OIEpaIiuii, BXOIAIUX B KOMIIOHEHT WIIH
BBIXOJSIIMX U3 Hero. ['pynma onuceiBaercs uHTEpdericom, KOTOpHIii onpenenser Tui nopta. [lopt
MOXET JIN0O MPEIOCTABIATE, JINOO TpeOoBaTh HHTEPQEIC.
[oprt ¢ npedocmasrennvim unmepgeticom (2) MPEAOCTABISIET ONIEPALIUH, PEATH3YEMbIE KOMIIOHEHTOM,
KOTOpBIE TaK)K€ MOTYT HCIOJIb30BAThCS APYTUMU KOMIIOHEHTaAMHU.
B kauecTBe mpuMEPOB MOKHO Ha3BaTh MOJIb30BATEIbCKUNA HHTEpeiic, BeO-ciryx0y, nurepdeiic .NET
WM KOJUIEKINIO GYHKIMI HA JI0O0M SI3bIKE TPOrPaMMUPOBAHHUS.
[opt ¢ mpebyemvim unmepgpeticom (3) mpencrapiser TpeOOBaHNUE KOMIIOHEHTA K TPYIINE OTEepaIvil Wiiu
CIIyk0, KOTOpBIE JOKHBI ObITh MPEAOCTABICHBI IPYTUMU KOMIIOHEHTAMH UM BHEIIHUMU CUCTEMaMH.
Hanpumep, Be6-6paysep TpeOyeT BeO-cepBephl, a HaJACTPOIKa MPUIIOKEHUs TpeOyeT CITyKObI U3
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IIPWIIOKEHUS.
KoMIIOHEHT MOKET UMETh HEOTPAHUYEHHOE YNCIIO IOPTOB.
JlobaB/ieHHe MOPTOB B KOMIIOHEHT
1. Ha nanenu  osnementoB  mienkHute IlpenocraBiaennblii  mHTepdeiic unu Tpedyembrit
uHTepeiic.
2. llenkHUTE KOMIIOHEHT, KOTOPBI HE0OX0MuMO 100aBUTH B HHTEp(delic.
Ha rpanune KOMIIOHEHTA MOSBISAETCS MOPT.
Hoserlit naTepdeiic cozmaercs kak Tim nopta. toT uHTEpdeiic orodpaxaercs B IlpoBoaHuKe 1o
moaeasam UML.
3. Ileperamure nopT uyepe3 rpaHUIy KOMIOHEHTA U Pa3MECTUTE €T0, I/I€ HY>KHO.
4. Tleperammre METKY MOPTa, YTOOBI CKOPPEKTUPOBATH €TO PACIOIOKEHHE.
5. IlenkHuTe METKY, YTOOBI U3MEHHUTH e€e. MeTKa nmokas3biBaeT uMs uurepdeiica. Eciu namMeHurs ee,
U3MEHUTCA U UM UHTepdeiica.
CcblUIKH MeK1y KOMIIOHEHTAMH
Hcnonw3yiiTe 3aBUCUMOCTH (4), 9TOOBI TTOKa3aTh, YTO TPEOOBAHUS OJHOTO KOMIIOHEHTA MOYKHO
YIIOBJIETBOPHUTD OTIEPALUAMU MU CITY>KOaMH, MPeI0CTaBICHHBIMU APYTUM KOMIIOHEHTOM.
Kak noka3artb, 4T0 npea0cTaBJIeHHbIN HHTep(eiic MOkKeT yI0BIeTBOPUTDH YCI0BUS TPedyeMOro
uHTepPeiica
1. Ha maHenu 271€MEHTOB HICIKHATE 3aBUCHMOCTD.
2. Illenxnute mopT ¢ TpeOyeMbIM HHTEpEiicOM OJHOTO KOMIIOHEHTA, 3aT€M INEIKHHUTE MOPT C
IIPEJOCTaBIEHHBIM HHTEPPENCOM IPYyTroro KOMIOHEHTA.
Crenyer n3beraTb CO3/1aHUS [IUKIJIOB 3aBHCUMOCTH, B KOTOPBIX KaXKAbIii KOMIIOHEHT IPYIIIBI 3aBUCUT OT
BCEX OCTaJIbHBIX KOMIIOHEHTOB.
Jlo0aB1eHHe B KOMIIOHEHT MOPTA JIsl CyLIeCTBYIOIIero HHTepdeiica
o B IIpoBoanuke no moaeasim UML naiinute natepdeiic 1 nepeTaimre ero B KOMIOHEHT.
— WIN —
o CrommpyiTe U BCTaBbTE CCHUIKY Ha MHTEP(PEIC U3 CXEMBI.
1. Ha cxeme kiaccoB WM cXeMe€ KOMIIOHEHTOB WLICTKHUTE WHTep¢eiic npaBoi KHOMKOMH
MbIlM U BelOepuTe KonupoBars.
2. Ha cxeMe KOMIIOHEHTOB IIEJIKHUTE KOMIIOHEHT IIpaBOM KHOIKOM MBIIHA H
BbIOepUTE BCTABUTH CCBLIKY.
B komnoHeHTe NosBIsSETCS MPEJOCTaBICHHBIN HHTEpdelic. Psiiom mosiBiisieTcst Ter aeicTBusl.
IIpumeyanue
Ecau BMecTo KOMaHpl BCTaBUTB CCBLIKY UCIIOIL30BAaTh KOMaHAy BeTaBUTh, CO31a€TCS HOBBIN
nHTEepelc ¢ HOBBIM UMEHEM.
3. Ecim HeoOxomumo co3naTh TpeOyeMmblid HHTepdelc, IeIKHUTEe Ter MACUCTBUS U
BoiOepuTe [IpeoOpa3oBaTh B Tpedyemblii HHTEpdeiic.
Oto0pakeHHe BHYTPEHHHUX YacTeil KOMIIOHEHTA
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2] (2 % KOMNOHEHT® 3]
Beb-cnyxba Dinner Now ot

+ DNCustomerServer : Customerserver

3 1
1 1 1
- L
F'.BTCIDHiT:I.HH nnatema (44 | Nponasw 7 a)
T 3) 3 \ Beb-caiT npogam
MealOrdering -
& gl
e PaymentAuthorization
2
W KyxHa ]
2 MealOrdering Beb-calT "KyxHa"
LI L
¥l 2]
+ DNKitchenServer : KitchenServer
3 1

MoxHo pasmecTuTh 4actu (3) B kommoHeHTe (1), 9TOOBI OKa3aTh, YTO OH COCTOUT U3 0OJIee MEITKUX
KOMITOHEHTOB, B3aUMOICHCTBYIOLIUX JPYT C APYTOM.
CxeMa Ha WUTIOCTPAIIUH MTOKA3bIBAET, UTO KaX/IbIH SK3eMIUIsIp BeO-ciry:k0b1 Dinner Now cofep kKUt ouH
sk3eMIuIsIp cepBepa "KinenTsl" n oguH sx3eMIusip cepepa "Kyxus'".
YacTh — 3TO CBOMCTBO POJIUTEIHCKOIO0 KOMIOHEHTA. OTHOIIECHUSI MEXAY HUMHU MOYXHO CPAaBHUTH C TEM,
Kak aTpuOyT NPUHAJUIEKUT K OOBIYHOMY KJiaccy. HacTh uMeeT cOOCTBEHHBIN TUI, KOTOPBIil, KaK
MIPABUIIO, TAKXKE SBIISIECTCS KOMIIOHEHTOM. MeTKa 9acTu UMeeT Ty ke (opMy, YTO U OOBIYHBIN aTPHOYT.
+ partName : TypeName
BHyTpH poauTenbcKoro KOMIIOHEHTA KaXKasi 4aCTh MOKA3bIBACT MIPEIOCTABISIEMBIE B TpeOyeMbIe
nHTepdeNchl, onpeaeeHHbIe sl ee Tuma (4, 5). Onepanuu v ciyKO0bl, TpeOyeMble 0JTHON 9acThIO,
MOTYT OBITh MPEIOCTABICHBI IPYroil. MOKHO HCIONIb30BaTh coenuHuTen CHOPKU YACTH, YTOOBI
MOKa3aTh, KaK YaCTU COSAMHEHBI IPYT C APyToM (6).
Taxxke MOXKHO TTOKa3aTh, YTO OJHA U3 YACTEH POIUTEIHCKOTO0 KOMIIOHEHTA (DaKTHUECKU TIPEIOCTABIISET
win TpedyeT ero uurepdeiic. MokHO MOAKIIOYUTH MOPT POAUTEIHCKOIO KOMIIOHEHTA K TIOPTY
BHYTPEHHEH YacTH, BOCIIOJIb30BaBIINCH oTHOLIeHUEM [lesierupoBanue (9). O6a nmopra 10IKHbI
OTHOCHUTBCS K OJTHOMY BUAY (TpeocTaBiIeHHbIE WK TpeOyeMble) U UMETh COBMECTUMBIE TUIIBI
uHTepdeiica.
HoByto yacTe MOXKHO c0o37aTh TMOO C TOMOIIIBIO HOBOTO THIIA, JIMOO U3 CYIIECTBYIOLIETO THIIA.
JlobaBjieHMe yacTeil B KOMIIOHEHT

1. Cozmaiite yacTh I KaXJI0W KPyHMHOW (PYHKIIMOHAIBHOW €IUHUIIBI, KOTOpas SBISETCS YacCThIO

POAMTENLCKOTO KOMITOHEHTA.
a. llenkuure KoMmoHeHT Ha MaHe N 3JIEMEHTOB, 3aT€M IIEIKHUTE BHYTPU POJIUTEIHCKOTO
kommoHeHTa (1).

Hogas vacts (3) nosBisieTcss BHyTpU POAUTETHCKOTO KOMIIOHEHTA.
B IlpoBoanuke nmo moaeasam UML co3maetcst HOBbI KOMIIOHEHT. DTO THII HOBOM YacTH.
- WJIH -
[Teperamure cymecTByromuil KOMnoHeHT U3 [IpoBoanuka no monensasm UML B poaurenbckuii
KOMITOHEHT.
Hogas gactsb (3) nosiBisieTcst BHyTPU pOAUTEIHCKOTO KOMIIOHEHTA. Ee THIT — 3TO0 KOMITOHEHT,
nepemenieHHbId u3 [IpoBoanuka no moaensm UML.
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- WIH -
Ha cxeme nunu B IIpoBognuke no moxenssm UML mienkHUTE KOMIIOHEHT ITPaBOM KHOIIKOM MBIIIH U
BbIOepHTe KonupoBars.

[lenkHUTE POTUTENHCKUI KOMIIOHEHT NMPaBON KHOIKOM MBIIIU U BEIOEpHTE BETaBUTH CCBLIKY.
Hogsas vacts (3) mosiBisieTcss BHYTPH POJIUTENHCKOTO KOMIIOHEHTA. Ee THIT — 3TO CKONMMPOBaHHBIHM
KOMITOHEHT.

b. IlenkHUTEe UM HOBOM YacCTH, YTOOBI U3MEHHTH €ro. VI3MEHHUTH e€e THIT HEBO3MOXKHO.

c. B HOByl0 yactb MOXHO 100aBUTH NpEAOCTaBICHHbIE W TpeOyemble HHTepdeinch (4,
5). Beibepure IlpenocraBiieHHbII uHTepdeiic unu TpedyeMbli uHTepdeiic u
LIEJIKHUTE YacTb.

- WIH -
[Teperamute cymectBytonuii uarepdeiic n3 [ipoBoannka no moaeasim UML B yacTs.
HuTtepdeiice 100aBIAIOTCS B TUI YaCTH U 0TOOpaxkaroTcs B camoid yacTtu. [Ipu HeoOXoaumMocT
KOPPEKTUPYETCS pa3MepP POIUTEIHCKOIO KOMIIOHEHTA.
2. CoeauHUTE YacTH APYT C APYTOM.
a. Hcnonp3yiiTe HHCTpYMEHT 3aBUCHMOCTB, YTOOBI COSTUHUTH TIOPTHI pa3HbIX yactei (6).
3. CoeauHUTEe YaCTH C MOPTAMH POJUTEIHCKOTO KOMIIOHEHTA.

a. Co3spaiite OJIMH W HECKOJIBKO IIOPTOB @) B POAUTEIBCKOM
kommoHeHTe. Boioepute Tpebyembiii uHTepdeiic unu [IpexocraBiieHHbIH
HHTep(eiicHa ITaHEeIU YIEMEHTOB U LIEJIKHUTE POJAUTEIBCKUI KOMIIOHEHT.

b. [Henerupyiite (9) mopT omHOW WM HECKOJbKHM dYacTsaM. [lociemoBaTenbHO IMIEIKHUTE
UHCTpyMeHT /lejierupoBanue, TOPT B  POAUTENBCKOM KOMIIOHEHTE W IOPT
gacTh. MOKHO COEIUHHUTH MOPTHI, MPENOCTABISAIONINE WM Tpedyromue HHTepdeirch
aHAJIOTHYHBIM CIIOCOOOM.

OToOpaskeHnne yacTe 4acTu
[Tocne pa3noxeHus: KOMIIOHEHTA HA YaCTU KaXKAbIH TUIl YACTH MOXKHO JOIOJHUTENIBHO Pa3IoKUTh Ha
BHYTPEHHUE YacTH.
VY no6Hee pa3MeCTHTh KaX/Iblii CII0H pa3oKeHus Ha OTJEIbHON cXxeMe KOMITIOHEHTOB. CHayvana Hy>KHO
HaiiTu Tun yactu. Hanpumep, Ha wiutroctpanuu oHa u3 yacterd HazpiBaetcss DNCustomerServer, a ee
THI MIPEJICTABIISIET COO0I KOMIOHEHT, KOTOPBIi HazbiBaeTcss CustomerServer. DTOT TUI MOKHO HAHTH B
[IpoBoauuke no moaensiMm UML u moMecTUTh €ro Ha IPYyTryro CXeMy. 3aTe€M MOXHO CO3/1aBaTh
BHYTPEHHUE YaCTH THUIIA.
PasMemenue Tuma 4acTu Ha cxeMe
1. Omnpenenure MoIHOE UMSI ISl TUTIA YACTH.
[IlenkHUTE YacTh MPaBOM KHOMKOW MBIIIH U BbIOEpUTE MyHKT CBoiicTBA.
Wwms Tuna otoOpaxaercs B nose THI OKHA CBOKCTB.
2. Haiigure tTun yactu B [lIpoBognuke mo moxesasim UML.
Hlenkuure Bua, BeiOepute JIpyrue okna u menkuute IlpoBoanuk nmo moaeasim UML.
PazBepHuTe IpoeKkT ¥ (Mpu HEOOXOAMMOCTH) JTFOOOM MAKET, K KOTOPOMY HPHUHAITICKHUT THII.
Tun otoOpasutcs B ciucke kak KoOMIoHeHT.
[Ipn HEOOXOAUMOCTH €T0 UMS MOKHO U3MEHUThH 37€ECh.
3. OTKpOHTE UK CO3/1aliTE APYTYIO0 CXEMY KOMIIOHEHTOB.
4. Ileperamute Tun u3 [IpoBognuka no moaensim UML Ha cxemy.
[IpencraBnenue THa 0TOOpakaeTCs KaKk KOMIIOHEHT Ha CXEMe.
OH umeer Te ke nHTepPeichl, KOTopble ObUIN ONpeAETeHbI I YacTH.
Tenepb MOKHO JOOABJIATH YaCTH B KOMIIOHEHT.
KoHcTpyHpoBaHMEe KOMIIOHEHTA

Onucanue B3auMoaelcTBUS yacTeil

MOo3KHO cO3/1aTh CXeMY MOCJIeI0BaTeIbHOCTEH, YTOOBI TOKa3aTh, KaK YacTH B3aMMOJCHCTBYIOT JPYT C
JPYTOM B OTBET Ha COOOIIEHUE, MOCTYIAOIIEE B POJAUTEIHCKANH KOMIIOHCHT.

MO3KHO HCTIONB30BATh 3TU CXEMBI, YTOOBI TPOAHATM3UPOBATH CYIIECTBYIOIMINNA KOMIOHEHT U CO3/IaTh
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HOBBIIA.
[Ipu KOHCTPYHPOBAHUU KOMIIOHEHTA MOXHO CO3/1aBaTh CXEMbI NIOCIIEIOBATEILHOCTEM, 1aXKe €CIH e1lle He
pelieHo, Kakue 4acTu OyIyT BXOJUTH B €ro cocTaB.CXeMbl TOCIIeIOBATEILHOCTEH MOYKHO MCIIOJ30BaTh,
YTOOBI MO3KCIIEPUMEHTUPOBATD C PA3IMYHBIMU YaCTsIMH, TpeOyeMbIMU UHTEphelicaMu U
OCJIEOBATEILHOCTIMU co0o0meHnii. Co3maiite cXeMbl IIOCJIEA0BATEIHLHOCTEN I HanOoJIee 4acTo
BCTpe‘-IaIOIJ_[I/IXCSI )41 HaH6onee BAXKHBIX BXOOAIIUX COOGmCHHﬁ.HOCHC 3TOI'0 MOXXHO CO31aBaTh 4aCTU B
KOMITOHEHTE, KOTOPbIE€ COOTBETCTBYIOT BEIOPAHHBIM JIMHHSIM JKH3HHU.
Hcnonp3yiTe cXeMbl MOCIIeA0BATEIbHOCTEH, YTOObI OIIEHUTh, KaK ()YHKIIMOHUPOBAHHE CUCTEMBI
pacrpeaenseTcst MeXX1y pa3HbIMH KOMIIOHCHTaMHU.
e Eciu cnumkom MHOTO (DyHKIHI J€IerMpOBaHO OAHOM YacTH, BEPOSITHO, BOSHUKHYT CIIOKHOCTH C
oOHoBNeHrueM npuiokenus. [Ipu paBHOMepHOM pacnpeneneHny (YHKIMN 3TO MaJOBEPOSTHO.
e Ecimum ¢yHkumm, HanmpoTuB, pacmpeAesieHbl MeXIy OOJBIIUM YHCIOM KOMIIOHEHTOB, MEXIY
KOTOPHIMH CYIIECTBYET MHOTO B3aUMOJCUCTBUH, MPOU3BOJUTEIBHOCTh CHCTEMBI MOXET
CHU3UTKCS, €€ MIOHNMaHUe OyIeT 3aTPyAHEHO.

Beb-cair DNCustomerServer DNKitchenServer ABTODM3AUMA NnaTexa
[ KnneHT | npoaax s
. | !
Y | MpegocTaeneHHsii WHTepHEc BHyTpeHHWe |
| POAMTENECKOrD O6LeKTa HBCTH TpebyemMslid nHTEpHENRC

pogUTENnsCKOro obeeKTa
35

|

I

I

| AoGasnTe anemMedT 8., | ! |
P - |

I

Z3EepWHTE 3aK..,

I

|

|

|

|

|

none30BaTénk .ﬂ |
! << BOIBPATE> |
| € - —— - — = |
| |

| |

| |

| |

|

| ] |
BHELW -1 2] | noBaBKMTE INEMEHT
I
I
I
| c<gosmpar=> :
I
I
I
I

I

| >

| 5.. 3aEepWKTE 3a3Kas _;_

| ' OnnatiTe (KAWEHT, PECTOPEH, UWEHAE)

| | = >
| <<BOIEPAT=> | -

| € - - - ——— - b= -

I I I
| MpUroToBUTE BAY |
I I
| | (:e:e: BOZEpATS> |
I N I
I I I I
I I I

Co3naHue cxeMbl MOCJI€I0BATEILHOCTEN, MOKA3bIBaKOIIEll B3auMoAelcTBHE YacTeil
1. CosnaiiTe HOBYIO CXE€MY MOCIIEI0BATEIILHOCTEH.
2. CospnaiiTe MTHHUIO XU3HU N7l BHEIIHErO KOMIIOHEHTA, MOJIb30BaTENsl, yCTPOMCTBA WIH APYTrOTO
cyonekTa (1), OTIpaBmstomero CoOOmeHnst 3TOMY KOMIIOHEHTY.
CaoiictBy Cy0beKT TaHHOW TUHUM KU3HU MOKHO 337aTh 3HaAUEHUE true, 4ToOkl yKa3aTh, 4YTO 3TO
BHEIIIHEE CBOWCTBO pacCMaTpUBaeMOro KOMIIOHeHTa. Hay inHuei )xu3Hu oToOpakaeTcs
KOHTypOTrpamma.
3. Co3znaiite TUHUIO XKU3HU JJI MPEIOCTaBICHHOrO HHTEepdeiica (2) 3ITOro KOMIOHEHTa, KOTOPOMY
BBIOpaHHBIN CyOBEKT OTIPABIISET COOOIICHUS.
4. Co3paiiTe TWHUIO )XKU3HU I KX I0W 9acTH (3) KOMIIOHEHTA.
Co3paiiTe TUHHIO XKU3HU JUTSL KaKA0T0 Tpedyemoro nurepdeiica (4) KoMIoHeHTa.
6. Coznmaiite coobOmieHuss oT BHemHero cyowekta (5). [lokaxkurte, kak cooOIIeHHE TNepenaeTcs
4acTsIM U KaK OHU B3aUMOJICHCTBYIOT B OTBET Ha HETO.

e
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7. Tlpm HE0OXOAMMOCTH TOKaXUTE COOOIIEHUs, OTHpaBisieMbie TpeOyemomy uHTEpdeiicy (6). He

MOKa3bIBalTe HUKAKUX MOAPOOHOCTEH B 00JIaCTH BBHIIOJIHEHUS COOOIICHUS.
KoMnoHeHT — 3T0 00JibllIe, YeM ero 4acTu?
B HEKOTOpBIX ClTyyasix KOMIIOHEHT — 3TO He OO0JIbIIe, 4YeM MMs, IPUCBOCHHOE KOJIEKIMK YacTeil. Bero
paboTy BBIOJHSIOT YaCTH, M BO BPEMSI BBITIOJIHEHUS HET HU KOJa, HA APYTUX apTe(aKkToB, KOTOPbIE
MPEACTABISAIOT KOMIIOHEHT.
DTO MOXHO yKa3aTh B MOJIEJIH, 33J1aB CBOKWCTBO SIBJIfeTCHA HEIBHO CO31aBaeMbIM
IK3eMILISIPOM KOMIIOHEHTa. B 3TOM citydae Bce nHTep(eiichl KOMITOHEHTA TOJKHBI HAXOAUTHCS B
MOpTax U UMETh JIETICTUPOBAHMSI BO BHYTPEHHUE YaCTH.
Onucanue nmpoiecca BHYTPH KaxKI0H 4acTH
UtoOBI MOKa3aTh, KaK KOMIIOHEHT 00padaThIBaCT KaXA0€ BXOJISIIEE COOOIEHNEe, MOKHO UCITOJIh30BATh
CXEMBbI aKTUBHOCTH.

AoBasuTe Y roToso |1 -,
(anemenT) "= (CBEOEHMA O KapTE) |
y 4 /
[oBEBNTE aNEMENT MokynaTensckas MoacuMTaTh
B HOP3HHY KOp3WHa > CTOMMOCTE
[HeasTOpM3OBaHO]
BepHyTh } Gnnam'rbrl_l

[oK]

J
MNpuroToBEUTE
eay

Ucnonwzyiite "[lpunsts neiictBue coobrTus” (1), 4ToObI MOKA3aTh, YTO BXOAIIEE COOOIICHHE HAUNHACT
HOBBIN ITOTOK.
Hcnons3yiiTe y3:1b1 00beKTa M 3aKpEIJICHUs BBOJIa WJIH BBIBOJIA, YTOOBI MOKA3aTh MOTOK CBEJICHUN 1
MoKa3aTh, TJI€ XpaHATCS CBeeHHU. B 3TOM npumMepe y3en 00bekTa (2) moKa3bIBaeT AJIEMEHTHI,
Oydepu3oBaHHBIC MEXTY ABYMS TTOTOKAMHU.
OnpeneneHue JaHHBIX H KJIACCOB
UML-cxemy KJ1acCOB MOYKHO MCTIOJIb30BaTh, YTOOBI MMOAPOOHO OMUCATH COACPKUMOE CIICTYIONINX
3JICMEHTOB:

e uHTep(EHCOB KOMIIOHEHTOB;

e JaHHBIX, IEPEIaHHBIX B TapaMeTpax onepauuii B uHTepdeicax;

e JIaHHBIX, COXPAHECHHBIX B KOMIIOHEHTAX, HallpUMep KaK IMOKa3aHO B TIOTOKaX OOBEKTOB HAa CXeMax

aKTUBHOCTH;

001IMX 3aBUCUMOCTEH MeKIy KOMIIOHEHTAMHU.
MO)KHO HUCIIOJIB30BAaTh CXCMy KOMIIOHCHTOB TOJIBKO AJIA TOIO, I-ITOGBI IIOKAa3aThb OCHOBHBIC YaCTHU
éOHCprKumI ¥ B3aMMO3AaBHCHMOCTH MEK/y HUMH.

“KOMNOHEHT® E

D r Cepeep DinnerMNow | |-:|-

BeINONHABTCA HA

#HOMMNOHEHT® E

— WebServicePlatform

YrtoObI cO31aTh 3aBUCUMOCTb, BOCIIOJIb3YHTECh HHCTPYMEHTOM 3aBHCHMOCTh. DTO 03HAYAET, YTO
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KOHCTPYKIIHUS OJTHOTO KOMIIOHEHTA 3aBUCUT OT KOHCTPYKIIUU JPYTOro.
Hauboinee pacipocTpaHeHsl ClIEAYIONINE BUIbI 3aBUCIMOCTEH.
e  OJMH KOMIIOHEHT BBI3BIBAET KOJ BHYTPHU JPYTOro.
e OauH KOMIIOHEHT CO3JAaeT 3K3EMILIAP KIacca, ONPEAeICHHOT0 BHYTPHU APYroro Kiacca.
e OnaMH KOMIIOHEHT UCIOJIb3YET CBEAECHHUS, CO3aHHBIE APYTHUM.
MO3KHO HCTIONB30BaTh UMS CTPEIKH 3aBUCHMOCTH, YTOOBI 0003HAYUTh KOHKPETHBIN BH]T
WCTIONB30BaHus. UTOOBI 3a71aTh UMSI, IIEIKHUTE CTPEIKY ITPABOM KHOMIKON MBIIIIH, 3aTEM
menakaute CBOMCTBA U 3ajaiiTe 3HaueHue B mosie UMA B OKHE CBONCTB.

OnpedesnieHue nakemoe U NpocmpaHcme UMeH

B Visual Studio Ultimate nakem — 310 xouTelinep ansa onpenenennii UML-aneMeHTOB, TaKuX Kak
KJIACChI, BAPUAHTHI HCIIOIH30BAHMS U KOMITOHEHTHI. [1akeT Tak:ke MOKET COJepKaTh IPYTUE TTAKETHI.

B o6o3peBarene moneneit UML Bce onpeneneHust BHyTPH IMaKeTa BIOKEHBI B 3TOT makeT. Moaens UML
SIBJIIETCSI CBOETO POJia MaKeTOM U (POpMHUPYET KOPEHb JepeBa.

[TakeTsI MO3BOJIAIOT pa3AeIUTh MHOXKECTBO 3a71a4 Ha HECKOJIBKO o0nacTeil. Kaxaplii makeT onpeaeser
MPOCTPAHCTBO UMEH TaK, YTO UMEHA, ONPE/ICIICHHBIC B Pa3HBIX MaKeTaX, HE KOHPIUKTYIOT APYT C
JIPYTrOM.

CBo#iCcTBO "MOTHOE UM KaXI0TO dJIEMEHTA MPEACTABIISECT COOOM MOIHOE UMSI MTaKeTa, K KOTOPOMY 3TOT
3JIEMEHT OTHOCHUTCSI, 32 KOTOPBIM ClieflyeT COOCTBEHHOE uMs aneMenTa. Hampumep, ecnu naker
HasbpiBaeTcs MyPackage, knacc BHyTpu nakeTa OyZieT UMETh IOJTHOE

nmst MyPackage::MyClass. [TockoabKy KaXKIbIii 3JIEMEHT COAECPKUTCS BHYTPH MOJICITH, TIOJTHOE UM
BCErJja HAUMHAETCS C UMEHU MOJIEIIN.

Monenb TaKkke onpeenseT IpOCTPAaHCTBO UMEH TakK, YTO MOJTHOE UMS Ka)KIO0Tr0 AJIEMEHTa B MOJIEIH
HAYMHAETCS C UMEHU MOJICIIH.

Jlpyrue sieMeHThl MOJIENU TaKKe ONpPEeeIsIoT MpocTpaHcTBa UMeH. Hanpumep, onepaniys npuHaIeKUT
MIPOCTPAHCTBY UMEH, ONPEICTICHHOMY €T0 POAUTEILCKUM KJIACCOM, TOTJ[a MOJTHOE UM OTIepallud —
MyModel ::MyPackage ::MyClass ::MyOperation. TodHO Tak e ASHCTBHE OTHOCUTCS K MPOCTPAHCTBY
HMMEH, ONPEIEIEHHOMY €T0 POAUTEIbCKUM JEHCTBUEM.

[TakeTsI MpeaCTaBIAIOT COO0M KOHTEHHEPHI. ECii mepeMecTuTh WK YIaIUTh MaKeT, IEPEMEIIar0OTCs UITH
YAASIOTCS TAKXKE KITACCHI, MAKETHI M IPYTHe 00bEKTHI, OMpeIeJICHHbIE BHYTPH HET0. To %Ke camoe MOKHO
CKa3aTh U O JPYTHX 3JIEMEHTaX, ONPeAEISIONUX MPOCTPAHCTBA UMEH.

Co31aHHe ¥ IPOCMOTP NAKETOB

MoxHo co3nath nakeT Ha UML-cxeme kinaccoB win B 0603peBatene moaeneit UML.
Co3znanue nakera Ha UML-cxeMme KJjiaaccoB
1. Ortkpoiite win co3naiite UML-cxemy Ki1accos.
2. Bwibepute cpencrBo Ilaker.
3. Ienxuure B 1t000M MecTe cxeMbl. [losBUTCS HOBas purypa mnakera.
UT0oOB!I BJIOXKUTH OJMH MAKET B IPYroi, MOXKHO LIEJIKHYTh BHYTPHU CYLIECTBYIOIIErO MaKeTa.
4. BBeaute HOBOE UM JIJIsl TIAKETA.
Co3nanue nakera B o0o3peBarese moaesaeid UML
1. Ortkpoiite O603peBatenb moaeneii UML. B MeHI0O ApXUTeKTYpa Mocae10BaTeIbHO BhIOEpUTE
nyHkTel OkHa 1 O0o3peBaTeb mojaesein UML.
2. lllenxHuTe MpaBoi KHOMKON MBIIIM MAKET WIA MOJENb, K KOTOPOH TpeOyeTcsi 100aBUTh HOBBIH
MaKer.
IIpumeyanue
MO>KHO BJIOKHUTb OJMH MAKET B IPYTOM.
3. B oTkphIBIIEMCS KOHTEKCTHOM MEHIO BhiOepuTe Jlo6aBuTh, a 3areM menkuurte [laker.
B Mozaenu oTKpoeTCsi HOBBIM MaKeT.
4. Baeaute HOBOE UMsI JIJIs TTAKETA.
Ecnu maker co3nan B o603peBatene mojaeneit UML, moxHO 0T0Opa3uth ero Ha UML-cxeme
knacco. [TakeT Takyke MOKHO 0TOOpa3uTh Ha Heckonbkux UML-cxeMax Ki1accos.
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OTto0pa:kenne cymecrBymouiero nakera Ha UML-cxeme ki1accos

o [leperamure maker u3 o6o3penarens moaeneit UML Ha cxemy Ki1accos.
IIpumeyanue
3TO MO3BOJMT CO3/1aTh MPEICTaBICHUE MTAKeTa Ha 3TOH cxeme. B HeM He 00s3aTenbHO OynyT
0TOOpaKaThbCsl BCE DJIEMEHTBI, KOTOPbIE COJEPKUT MakeT.UToObI MPOCMOTPETH BCE COAEPIKUMOE MAKETA,
€ro Hy>KHO IpocMaTpuBaTh B 0003peBarene mozeneit UML.
Co31aHue 3J1eMEHTOB MO/1eJI BHYTPH NAKETOB

CymiectByeT ueThipe crnoco0a pa3MEeCTHTh 3IEMEHTHI MOJIENIM BHYTPH TaKeTa.

e Jlo6aBbTE HOBBIIA AIEMEHT B TaKeT B o0o3peBarene moaeneir UML.

e JloGaBbTe Kiacchl U Apyrue TUMBI B makeTsl HAa UML-cxeme kimaccos.

e 3agaiite cBOMCTBO CBAI3aHHBIN NMAaKeT CXEMbI TaK, YTOOBI HOBBLIC 3JIEMEHTHI, CO3JaBacMble Ha
CXeMe, pa3MellaIuCh BHYTPH 3aJaHHOrO MakeTa. TakuM o0pa3oM C MaKeTOM MOXKHO CBSI3bIBATh
CXEMBbI KJIACCOB, KOMIIOHEHTOB ¥ BApPUAHTOB UCIIOJIb30BAHUSI.

o [lepemecTuTe 351eMEHTHI B TTAKET WK U3 HETO B 0003peBarene moxaeneir UML.

B o6o3peBarene moaeneit UML sieMeHT B akeTe 0TOOpakaeTcs Mo MaKeTOM, €ro MOJTHOE UMs
HA4YMHAETCA C TIOJTHOTO UMEHU NakeTa. UToObl IPOCMOTPETH MOTHOE UMl 3JIEMEHTA, MISTKHUTE JIEMEHT
NpaBoil KHONKOM MbIH U BeIOepuTe CBoiicTBa. CBoiicTBo IlostHOEe MM 0TOOpakaeTcs B

okHe CBOMCTBA.

Co3nanmne 3j1eMeHTa B nakete B o6o3peBarese mogeaeir UML

1. Otkpoiite O603peBatesbr moaeaeii UML. B mento Bua Beioepure myHKT Jlpyrue okHa, 3ateMm
menkaute Oodo3peBaresb moaeneid UML.

2. lllenkHUTE TIPaBOW KHOMKOW MBIIIH MAKET WM MOJEIb, B KOTOPYIO TpeOyeTcsi 100aBUTh HOBBIH
JJIEMEHT.

3. Bribepure komanay 1060aBUTH U MICTKHUTE BU JIEMEHTA, KOTOPBI HEOOXOAMMO T0OABUTH.

HoBpli1 371eMeHT 0TOOpaxaeTcs MO MaKETOM.
4. Bseaute UM 11 HOBOT'O dJIEMEHTA.
IIpumeyanue
HoBerit aieMeHT He oToOpa)kaeTcst HA Ha 0HOM cxeme. UToObl co3/1aTh MpecTaBIeHne HOBOTO
9JIEMEHTa, MOXHO MEePEeTalIUTh ero u3 obo3pesarens moneneid UML Ha cxemy. Cxema JomKHA
MPeICTaBIATh COOOM TUII, KOTOPBII 0TOOpaXKkaeT 3Ty pa3HOBUIHOCTh JIEMEHTOB.
Co3nanue 3;1eMenTa B nakere Ha UML-cxeme ki1accoB
1. OTkpoilTe cXemMy KJIacCOB, Ha KOTOPOW OTOOpa)kaeTcs MaKeT.
o Co3paiiTe HOBBIM IIAKET, €CJIM BEI CIIIC HE CIICIIAIH 3TO.
e UYtoOBl CyllecTBYIOIMN MakeT OTOOpakalicsi Ha CXeMe KIJIACCOB, MOKHO MEpeTalluTh
naket u3z Oodo3peareas moaeseir UML Ha cxeMy Ki1accoB.

2. llenxauTe cpencTBo s Kiacca, HHTEpdeiica, mepeyncIeHus WIN MaKeTa.

3. IllenkHuTe Maker, B KOTOPOM HY’KHO pa3MECTUThH HOBBIN 3JIEMEHT.

HoBerit aieMeHT 0TOOpaXkaeTcsi BHYTPH MaKeTa.
Co3naHue Bcex 3JIEMEHTOB CXeMbl B 32JaHHOM NaKeTe

1. Co3zpgaiiTe makeT, €CaH BEI €IIe HE CIeNaan 3TO.

2. OrtkpoliTe cXeMy KOMIIOHEHTOB, BApUaHTOB Hcnob30Banus ui UML-cxeMy Kki1accos.

3. Ortkpoiite cBoiicTBa cxewmbl. llenkHUTEe TpaBON KHONMKOW MBIIMIA MYCTYH O0JacTh CXEMBI H
BbIOeputTe CBolicTBA.

4. B coiictBe CBsI3aHHBII NMaKeT BEIOCPUTE MAKET, B KOTOPOM HY>KHO Pa3MECTHTh COJEPKHUMOE
CXEMBI.

5. CoznaiiTe HOBBIC 3JIeMEHTHI Ha cxeme. OHM OyayT pa3MelieHbl BHYTPH MaKeTa.

o IloHOe MM KaXIOTO dNIEMEHTa OyIeT HAUUHATKLCS C MIOJTHOTO UMEHU TaKeTa.
o B Ooo3peBaresne moaeneit UML kaxplil anemMeHT OyieT oToOpaxkaTbes B MAKETE.
IlepemenieHue 3JIeMEHTOB B MAKeT M U3 HEr0

DneMeHT UJIH 3JIEMEHTHI MOKHO nepeMenarsb B rakKeT UJIN U3 HETO.
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[Ipu nepemenieHn nakeTa NEPEMEIIAETCS BCE €r0 COAECPKUMOE.
Ilepemenienue 3j1eMeHTa B MaKeT WU U3 HETO

e B ob6o3peBarene moxeneir UML meperamure 3J€MEHT B JIEPEBO, KOPHEM KOTOPOTO SIBIISETCS

MaKeT, WK U3 HETO.

[TosnHOE MMSI P7IeMEeHTa U3MEHUTCS, U B HEM OYyJIeT COAepKaThCsl UMsI HOBOTO MaKeTa U MOJEIH,
KOTOpasi UM BJIaJICET.
- WIHK -

e Ha cxeme KJ1accoB IepeTaInTe MIEMEHT B GUTYpY IaKeTa.
[TonHOE UMSI PJIeMEHTa U3MEHUTCS, U B HEM OYyJIeT COJepKaThCsl UMl HOBOTO MaKeTa-BlaJielblia.
IIpumeyanue
Ecnu neperamuTh 371€MEHT U3 NTAKETa B MYCTYIO YaCTh CXEMBI, TAKET-BIIAJIETCL] HE U3MEHHUTCS. DTO
MO3BOJISIET CO3/]aTh CXEMY, Ha KOTOPOM MOKa3aHbl 3JIEMEHTHI U3 HECKOIBKUX MAKETOB, HE TTOKA3bIBAsI
CaMU IaKEeTBHI.
BcraBka 371eMeHTOB B IaKeT

DNIeMEHT MOKHO BCTaBUTH B MakeT. Eciiu BCTaBUTH IpyMily CBSI3aHHBIX 3JIEMEHTOB B MAKET, OTHOIICHHUS
MEKy HUMH TaKXKe NEPEMECTATCS B MAKET.
Bceraska 3jiemenToB B naket Ha UML-cxeme Ki1accos
1. Ha  UML-cxeme  kjaccoB  BbIOEpUTE  BCE€  JJIEMEHTHI,  KOTOpPbIE  HEOOXOAMMO
ckonupoBaTh. Ll{eakHUTE OJUH U3 HUX MPABOI KHOMKOW MBIIIH U BeIOepuTe KonupoBaTts.
2. lllenkHuTe MakeT MpaBO KHOMKOW MBIIIH U BbIOEpUTE BeTaBUTD.
IIpumeyanue
[Taket MOkeT pacnonaraTbCsi Ha APYroi cxeme.
NMopT OTHOLIECHUIT MEXKAY NAKEeTAMH

MOo3KHO OIpeneanTh OTHOLIEHUE UMIIOPTa MEXy TAKETaMH, BOCIIOJIb30BaBIINCH cpeacTBoM MmmopT.
HIMmopT 03Ha4aeT, 4To 3JEMEHTHI, ONIPEIEICHHBIE B UMIIOPTUPOBAHHOM IIAKETE, T. €. JJIEMEHTHI Ha
OKOHYAHUH OTHOIICHUS C HAKOHEYHUKOM CTPEJIKH, TakKe 3(PPEKTUBHO ONPEICIIIOTCS B
uMIopTupyrouieM nakere. JIroOble 3J1eMEHThI, BUIMMOCTh KOTOPbIX HacTpoeHa Ha Ilaker, OyayT Takxke
BUJIHBI B UMIIOPTUPYIOLLEM MAKETE.

He pexoMeHayeTcs co3aaBaTh IUKIIBI B OTHOIIEHUSAX UMIIOPTA.

CcBUIKH M3 0JIHOT0 IPOCTPAHCTBA HMEH Ha Jpyroe

Ecnu TpeOyeTcst co3maTh CCHUIKY Ha 3JIEMEHT OJJHOTO MaKeTa U3 JPYroro, Hy»KHO HUCIOJIb30BaTh MOJTHOE
WM$ 3TOTO AJIEMEHTA.

Hanpumep, mycts naker SalesCommon omnpenenser tun CustomerAddress. B npyrom

nakete, RestaurantSales, HyxHo onpeaenuth Tunm MealOrder, koTopsiil uMeeT atpuOyT Tuma "Aapec
kiuenTta". imerorcest 1Be BO3MOXKHOCTH.

e 3anaiite THT aTpubyTa c WCIIOJIb30BaHUEM MOJIHOTO
nmend SalesCommon::CustomerAddress. 9to MO>KHO CleNnaTh, TOJILKO ecin
cBoiicTBy Buammoctbatpuodyra tuna CustomerAddress nprcBoero 3Hauenue Public.

o Cozpaiite oTHOIIEHHE UMTIOPTa U3 akeTa RestaurantSales B maker SalesCommon. B aTom ciyuae
He 00s13aTeNabHO UCIOob30BaTh nojiHoe nMsACustomerAddress.

CBoiicTBa MaKeTOB

Kaxip1il makeT uMeeT cienyromue cBoiucTBa. YToObI IPOCMOTPETH CBOIMCTBA, IIEIKHUTE MTAKEeT MPaBOM
KHOIIKOM MBIIITK Ha cXeme win B o0o3peBaTene moaeneiit UML u Beioepute CBoiicTBa.

CBOMCTBO 3HayeHue no ymonyanuto OnucaHue

N (HOBOE MM31) Nms makera. Ero MoKHO HU3MEHUTh HA CXEME WM B OKHE
CBOMCTB.
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IToanoe umst I{OHmeﬁHep::uMﬂ_naKema ITonnoe M, HMCIOLICC Hpe(bI/IKC B BUAC UMCHH IIaKCTa NN
MOACIIN, B KOTOpOﬁ COACPIKUTCH MMAaKCT.

IIpopunin (mycTo) Crnucoxk npoguieil, CBI3aHHBIX € ITUM IMAKETOM. JTH
npodMIN NPeAOCTABISAIOT CTEPEOTHIIBI, KOTOPBIE MOXKHO
MIPUMEHUTD K 3JIEMEHTaM BHYTPHU NaKeTa.

Buagumocts OTKpBITHII BuauMocTts nakera 3a npeaeaaMu poguTEIbCKOTO MaKEeTa.
PabGoumne (mycro) Crucox CBS3aHHBIX Pab0OYHX JIEMEHTOB.

3JIeMEHTbI

Pacnosioxxenue (1ms) Nwms ¢aiina, rae xpanarcs cBefeHus o nakere. Oaiibl
onpeaeJieHus HaxoJATCsl BHYTPU NaIku npoekra Onpeaenenne

MoOeJIM. DTU CBEJICHUS MOTYT OKa3aThCsl MOJIE3HBIMU MPU
paboTe ¢ cucTeMOi yIpaBlIeHUsI BEPCHUSIMH.

Onucanue (mycTo) OnucaHue nakera.

CrepeoTunsl  (mycTo) CrepeoTunsl, KOTOpbIE TPUMEHSIOTCS K makeTy. CIucok
JOCTYITHBIX CTEPEOTUIIOB ONpeAeseTCS MPOPUIIMH,
BBIOpAHHBIMHU JUISL 3TOTO MAKeTa, U MaKeTaMH, KOTOpPbIE €ro
coJieprKar.

XpaHeHHue NaKeToB

[Ipu co3znanuum HOBOro nakera B nanke npoekra ModelDefinition co3mnaercst HOBbIN

¢aiin .uml. KopHeBas Mojienb, KOTOpasi TAKXKe MPEACTABIISET COOOM MAKeT, TAK)KE XPAHUTCS B
¢aiine .uml.

Kpowme Toro, kakasi cxema XpaHUTCS B IBYX (aiiyiax: OJiH U3 HUX MPEICTABISICT (PUTYPBI CXEMBI, a
¢aiin Jlayout peructpupyeT nonoxeHus: GUryp.

JlabopaTopHas paGora 16. [leMmoHcTpannoHHbIH npuMep. MoaeanpoBanue TpedoBaHMIt
N0JIb30BaTeJIeH

Microsoft Visual Studio Ultimate momoraer moHMMaTh 1 00CyKaTh NOTPEOHOCTH MOJIb30BaTENEH, a
TaKke HHPOPMHUPOBATH O HUX APYTUX. J{JIs1 5TOTO MOYKHO COCTABIISATH CXEMBI O ACATEIBHOCTH
MOJIb30BaTENe U O TOM, KaK CUCTEMa [TOMOTaeT UM B IOCTHXKEeHMH 1ieneil. Moaens TpeboBaHui — 3T0
Ha0Op 3TUX CXeM, KaXK/1asi U3 KOTOPBIX WILITIOCTPUPYET OTEIbHBIN aCIEKT MOTPEOHOCTEN MOJIb30BaTENEH.
Monens TpebOBaHU TOMOTAET:
e c(hoKycHpOBaTHCS HAa BHEITHEM ITOBEICHUH CUCTEMBI OT/ICIBHO OT €€ BHYTPEHHETO CTPOCHHS;
e omMcaTh NOTPEOHOCTH TNOJb30BaTENENd W 3aMHTEPECOBAHHBIX JIMI[ OOjiee OJHO3HAYHO, YEM C
MTOMOIIIBIO SI3BIKA;
e COCTaBUTh COIJIACOBAHHBIA IIOCCApHI TEPMMHOB JIsl IOJb30BaTesel, pa3pabOTUMKOB U TECT-
WH)XEHEPOB;
e  YMEHBUIUTh YHUCJIO MPOIYCKOB U HECOOTBETCTBHI B TPEOOBAHUSIX;
e  YIPOCTUTH pearupoBaHKe HA H3MEHEHUS TPEOOBaHMIA;
e IUIAHUPOBATh MOCIEA0BATENBHOCT pa3pabOTKH (DYyHKIIHIA;
e WCHOJB30BaTh MOJEIH B KA4eCTBE OCHOBBI Ui CHUCTEMHBIX TECTOB, YCTaHABIHMBAs YETKOE
OTHOIICHHE MEXIy TecTaMu U TpeOoBaHMAMU. [Ipn u3MeHeHUM TpeOOBaHMN 3TO OTHOLICHHE



117

MIOMOTaeT MPaBUIBHO OOHOBISTH TECTHl. DTO TMO3BOJSET OOECHEYUTh COOTBETCTBUE CHUCTEMBI
HOBBIM TPeOOBaHUSAM.
MakcumanbHo () PEeKTUBHOE UCTIOIB30BAHUE MOJIEITH TpeOOBaHN 00eCTIeunBaCTCs PHU UCTIOIH30BAHUH
3TOU MOZCIIN ITPpH BLI60pe TEM I 06CY)K,Z[CHI/ISI C IMMOJIB30BATCIISIMU WUJIW UX MPCACTABUTCIIAMU. KpOMe
TOr0, HEOOXOIMMO TepecMaTpUBaTh MOJIEb B HaYaie Kaxaoi nurepauuu. He o6s13aTenbHO opopmitaTsh
MOJIETTb B TIOJPOOHOCTSX 10 CO3JaHus Koa. YacTHUHO paboTarolee MpuioKeHue, Jaxe eCii OHO
CWJIBHO YIIPOIIEHO, KaK MPaBUIO, MOXKET CTaTh XOPOLIEl OCHOBOM IS IJIOJOTBOPHOTO 00CYKICHUS
TpeGoBaHuil ¢ moabp30BaTesIMU. Takast MoJieNb O3BOJSET F3PPEKTUBHO CBECTU BOCMHO PE3yJIbTaThI
o0CyXIeHUI.
IIpumeyanue
B sTux pazngenax noa rTepMuHOM "'cucTeMa" MoJapa3zyMeBaeTCsl CUCTEMAa WM MPUIOKEHHUE B
paspaboTke. ITO MOKET OBITh KPYITHAS KOJUIEKIIMS MHOYKECTBA KOMIIOHEHTOB TIPOTPAMMHOTO H
anmnapaTtHoro obecrneyeHusi, OAHO MPUIIOKEHUE HIIM KOMIIOHEHT IPOrpaMMHOT0 oOecrieueHusl BHYTPU
0osee KpynHOU cUCTeMBI.BO BCeX ATHX CITydasix MOJieIh TPEOOBAHUI OMUCHIBACT MMOBEJCHIE, BUTUMOE
BHE CHCTEMBI (Uepe3 Mob30BaTebckuii uatepdeiic uim API).
Oo0uue 3aga4u

Mo>HO cO3/1aTh HECKOJILKO pa3HBIX Mpe/ICTaBIeHUH TpeOoBaHuil monb3oBaTeneil. Kaxnoe
MPEICTaBICHUE MPEOCTABIISIET ONPEACIICHHBIN TN CBeIeHUH. [Ipu co3manum 3Tux npeacTaBiIeHH
PEKOMEH/TYETCS YacTO MEePEMEIaThCS OT OJTHOTO MPEACTaBIeHUs K Apyromy. Hauate MOKHO ¢ 11000T0
MPEICTABICHUA.

Cxema min JAOKYMCHT YTo onuChIBaET B MOJACIH Tpe6OBaHI/II71

Cxema BapHaHTOB MCIIOJIb30BaHU Kto ucnons3yer cucremy, u Kakue JeMCTBHSI OHU B HEU
COBEPILAIOT.

KoHuenryanpHas cxema Ki1accoB ['moccapuii THIIOB, UCHIOIB3YEMBIX JIJISl ONTMCAHUS TPEOOBAHUI;
THUIIBI BUJIHBI B UHTEpdEiice CUCTEMBI.

Cxema IesaTeIbHOCTU Pabouwnii mportecc 1 00OMEH CBEACHUSAMU B IPOIIECCE
B3aMMO/JIEVCTBUS MOJIb30BATEIIEN U CUCTEMBI HJIU €€ YacTEN.

Cxema 110cJIe10BaTEILHOCTEH [TocnenoBarenbHOCTh B3aUMOICUCTBUNA MEXKY MOJIB30BATEISAMU U
CHUCTEMOU WM €€ YacTAMH. AJIbTEPHATUBHOE MPEACTABICHUE
CXEMBI 1eATEIbHOCTH.

I[OHOJIHI/ITG.HBHBIG JAOKYMCHTEI TN KpI/ITepI/II/I MMPOU3BOAUTCIILHOCTH, 6630HaCHOCTI/I, IIOJIC3HOCTHU U
pa6oq1/Ie JJICMCHTBI HaACKHOCTH.

I[OHOJ'IHI/ITGJ'IBHI)IC JAOKYMCHTBI TN OFpaHI/I‘-ICHI/ISI " 1IpaBuJia, HC OTHOCAIIHUECA K KOHKPETHOMY
paGOqu JJICMCHTDBI BapUAHTY HUCIIOJIb30BAaHMA.

O6paTI/ITe BHUMAHHUE, YTO OOJILIIIMHCTBO THITOB CXEM MOYKHO MCIIOJIb30BaTh U IJIA ApyTux ueneﬁ.
OnucaHye MCNOJb30BAHUS CHCTEMbI

CxeMbl BApHAHTOB UCIIOJIB30BaHUS CO3/IAI0TCS, YTOOBI OMMKUCATh, KTO U JJISI YETO HCIIOIb3yeT

cucteMy. BapuaHT uCIoNb30BaHus IPECTABIISIET LIEb M0JIH30BATENS CUCTEMBI U MPOLIETYPY,
BBITIOJIHSIEMYIO TI0JIb30BATENIEM JIJIsl JOCTUXKEHHUSI 3TOM 1IEIH.

Hampumep, cucrema npogaxu eapl uepe3 HTepHET A0IKHA TO3BOJIATH KIIMEHTaM BBIOMPATh 3JIEMEHTHI
MEHIO, 2 peCTOpaHAM-TIOCTaBIIMKAM — OOHOBIISITH MEHIO.ITO MOXKHO OOBEIMHUTH B CXEME BAPHAHTOB
WCIOJIb30BaHUSI.
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Taxxke MOXKHO NOKa3aTh, YTO BAPUAHT MCIIOIB30BAHMS COCTOUT U3 O0JIee MEJTKUX BapUaHTOB, U MOKA3aTh
3Tu BapuaHThl. Hanpumep, 3aka3 el — 4acThb Mpoliecca MOKYIMKHU €/bl, KOTOPbIN TaK)Ke BKIIOYAET
OILIaTy U AOCTaBKY.
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Kpome Toro, MoxHO nmoka3aTth, Kaklie BapHaHThI HCIIOIb30BaHMs BKIIOUYEHBI B pa3padaTbiBaeMyto
o0nacth cuctemMbl. Hanpumep, n3o0paskeHHasi Ha MIUTFOCTPAIIMU CHCTeMa HE BXOAWT B COCTAaB BapUaHTa
ucnonb3oBanus "JloctaBka enpl". ITO mOMoraeT 3aaTh KOHTEKCT 1151 pa3paboTtku. (Ha cxeme BapuanToB
WCII0JIb30BAaHUSI KOHTEHHEPHI MOICUCTEMbI MOKHO UCTIOIB30BATH JIJISl IPEICTABICHUSI CUCTEMBI UJTU €€
KOMITOHEHTOB).
Kpome Toro, 3To momoraeT KoMaHie pa3paboTYUKOB 00CYKJaTh, 4TO OyET BKIIOYEHO B MOCIEAYIOIINE
BBITTyCKH. Hammpumep, MokHO 00cyauTh, OyaeT u koMmrmoHeHT "Ormutata ebl" B mepBOHAYaIbHOM
BBIITYCKE CUCTEMBI (DYHKIIMOHUPOBATH HETIOCPEICTBEHHO MEXAY PECTOPAHOM H KIIMEHTOM (a He
oOpabatbIBaThCs B cucteMe). B 3ToM ciiyyae B Ha4aabHOM BBIITYCKE MOXKHO NEPEMECTUTH KOMIIOHEHT
"Omutata eqpl" 3a Mpeesbl MpsIMOYToibHUKa cucTeMbl Dinner Now.
Cxema BapHUaHTOB HCIIOJIb30BaHUs MPEAOCTABISIET TOJIBKO CBOJIKY BAPHAHTOB HCIOJIb30BaHUsA. YTOOBI
MPEeIOCTaBUTH 00Jiee OAPOOHBIE OMMMCAHNS, MOYKHO CBSI3aTh BAPUAHTHI HCIIOJIb30BAHUS HA CXEME C
OTJIEIbHBIMU TOKYMEHTaMH U JPYTUMU CXEMaMH.
Coznanue cxeMbl BAPHAHTOB UCIIOJIB30BAaHMUS TIOMOTaeT KOMaH/E pa3paboTUYUKOB:

e KOHIIGHTPUPOBATHCS HA TOM, KaK IMOJIb30BaTEIN HaMepeHbl paboTaTh C CUCTEMOM, HE OTBIIEKAsICh

Ha TIOJPOOHOCTH peann3aluy;

e 00cyxkaaTh 00JaCTh IEUCTBUS CUCTEMBI WIIH OTIEIBHBIX BBIITYCKOB CUCTEMBI.

OmnpenejieHne TEPMUHOB /LIS ONUCAHNUS TPeOOBAHMIA

KnuesT

?_b}\:
—
F
~
'.
;
E

UML-cxeMBblI KJTaCCOB MOXHO HCIIOJIb30BaTh I CO3/IaHUS COTIIACOBAHHOTO CIIOBApsi OM3HEC-TIOHSTHH,
KOTOpbIE OyIyT UCTIOIb30BAThCS:
e TOJIB30BATEISAMH [T OOCYKACHUS CPephl AEATEIbHOCTH, B KOTOPOH paboTaeT CUCTEMA;
e Ul ONMCaHUs NOTPeOHOCTEH Mosb30BaTeNel, HAIpUMEpP B ONMCAaHUM BAPUAHTOB MCIIOJIb30BaHMS,
Ou3HeC-TpaBUIIaX U ONMCaHUU (PYHKIIMOHAILHOCTH IOJIb30BaTeNei (user story);
e IS OMHCAHUS THUIIOB CBEIEHUN, OOMEH KOTOPBIMH ocyiecTBisieTcs depe3 APl cuctembr wmm
MOJIb30BaTEIHCKUHN HHTEPQEIC;
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e ISl ONIMCAHUS CUCTEMBI HJIM IPUEMOYHBIX TECTOB.

Ecau noHATHS UCIIONIB3YIOTCS C 3TOH LeNbl0, coaepxkumoe UML-cxeMsl KJ1IacCOB Ha3bIBACTCS
KOHIIETITYaJIbHOM cXxeMoi KitaccoB. (OHa TakKe Ha3bIBACTCS MOOENbi0 OOMEHA WA MOOENbI0 KIACCO8
aHanu3a).

B koHIenTyanpHOM cxeme KJ1accoB MOKa3aHbl TOJBKO T€ KJIACChl, KOTOPhIE HEOOXOIMMO HUCIIOJIb30BATh B
OTNMCaHMAX TpeOOBaHMM, M HE TIOKA3aHbl MOJPOOHBIE CBECHUS O BHYTPEHHEM CTPOEHHH cUcTeMbl. Ha
cxeMme He 0ToOpakaroTcs MOAPOOHbIE CBE/IEHUSI O BHYTPEHHEM CTpoeHUH cucTeMbl. Kak nmpasuio, B
KOHIIETITYyaJIbHBIX KJIacCax HE 0TOOpaXKaroTCsl onepay U MHTepQencsl.

Hanpumep, MOXHO W300pa3uTh CiaeayIoie KOHLIENTYalbHbIe KJIAcChl i cucTteMbl Dinner Now.

¥ M ¥ ord
lvl e Chosen Menu Orders 'V] Il
1 W
L 4
Mernu 1 Order 1
Contents | * Items | *
[¥] Menu Item &) Order Item
Menu Item Order Items
1 # | [= Attributes

+ quantity : Integer

= Operations

KoHuenTyanpHas cxema K1accoB IIPEIOCTABIISAET CIIOBAPh TEPMUHOB, UCIIOJIB3YEMBIX B MOJIENH
TpeboBanuii. Hampumep, B moapoOHOM ONMCaHUM BapUaHTa UCIIOIh30BaHUs "3aKka3 epl" MOKHO
HanucaTh CIeAyIoLIee.
Knuent BeiOupaeT menio a1 GOPMHUPOBAHUS 3aKaA3d, @ 3aTEM CO3/1a€T B 3aKA3ENYHKMbL 3aKA3d, BEIOUpas
U3 MEHIONYHKMbl MEHIO.
OOparure BHUMaHUE, YTO TEPMUHBI, UCIIOJIb3YEMBbIE B 3TOM OMMUCAHUM, SBJISIFOTCS UMEHAMHU KJ1ACCOB B
Mozenu. CxeMa ycTpaHsieT HEOAHO3HAYHOCTH B OTHOIICHUAX MEX]y 3TUMU Kiaccamu. Hanpumep, Ha
CXEM€ XOPOILIO BUJIHO, YTO KAXKIBIN 3aKa3 CBSA3aH TOJBKO C OJHUM MEHIO.
OdeHp 4acTO NPUUYMHON HEMPABUIBHOTO MOHUMAaHUs TpeOOBaHUN TOJIH30BATENEH SBIAETCS
HEeNpaBUIbHOE MOHUMaHNE TOYHBIX 3HaueHUH ciioB. Hanpumep, B OOJIBIIMHCTBE PECTOPAHOB TEPMUHBI
"MeHI0" 1 "3aka3" MOHMMAIOTCS OJJUHAKOBO, & TPAKTOBKA TEPMHUHOB "MYHKT 3aKka3a" U "IMyHKT MEHIO"
ropaszio MeHee ofHo3HauHas. [Ipu o0cyxaeHnn TpeboBaHUi ¢ 3aMHTEPECOBAHHBIMU JIMLIAMU U3 c(hepbl
Ou3Heca HEOOXOMMO PACKPBITh 1M0100HbIE pa3nnund. CxeMa KIaccoB — 3TO MOJIE3HOE CPENICTBO, C
ITOMOIIBIO0 KOTOPOT'O MOKHO IIPOSICHUTh TEPMUHBI U OTHOILICHUS MEXIY HUMH.
KonnenryanbHas MOJIeNb KJIACCOB IMO3BOJIIET COCTABIATH 0A30BBIN CIIOBAPH IS OMMCAHUS On3HeC-
JOTMKH cucTeMbl. OHAaKO KJ1acchl B IPOrpaMMHOM 00eCIieueHHH, KaK IPaBuilo, ropasao oosee
CJIO’KHBIC, YeM KOHLIENTyaJIbHAsi MOJEIb, TaK KaK B peaan3alui He0OX0IMMO YUYUTHIBAT
IIPOU3BOIUTENILHOCTD, paclpeieleHue, F’MOKOCTh U Apyrue (akTopsl. HacTo B 0HOM cUCTEME MOXKHO
HaWTH HECKOJIBbKO Pa3HbIX peajn3aliii KOHIENTYyaIbHOro Kilacca.
Hanpumep, B pa3HbIX 4acTSIX CUCTEMBI U B Pa3HbIX HHTepQEiicax, CBA3BIBAIOIINX 3TH YaCTH, 3aKa3bl
MOryT ObITh npencTaBieHsl B popmarax XML, SQL, HTML u C#.CBsi3b MeX 1y 3aKa30M U MEHIO MOXHO
IIPEICTABUTH MO-Pa3HOMY, HAIIPUMEP € MOMOIIBIO CChUIOK B Kojie C#, OTHOIIEHUI B 0a3e TaHHBIX WX
NJI nepexpecTtHbIX ccbulok B XML. Hecmotpst Ha 3TH pa3nuuus, KOHLENTyaabHas MOJCIb
MIPEJOCTABIIAET BaKHbIE CBEICHUS, UCTUHHBIE BO BCEX YACTSIX MPOrpaMMHoro obecrneueHus.Cxema
KJIACCOB B 3TOM IIPUMEPE MOKA3BIBAET, YTO B KAYKIOW pean3allii 3aKa3 CBSA3aH TOJBKO C OJHUM MEHIO.
Co3naHue cxemsl K1accoB TpeOOBAHUH MO3BOJIAET KOMaHE Pa3padOTYUKOB!

e ONpeAeNsATh W CTaHIAPTU3UPOBATh OCHOBHBIE TEPMHHBI, HCIIOJIB3YEMBbIE Ui OOCYXKICHHS

MOTpeOHOCTEN TOJIb30BATEICH;
e MPOSICHATH OTHOLLIEHUS MEXKY STUMU TEPMUHAMMU.
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B xoHIIeNTya pHOM CXeMe KIacCOoB OOBIYHO HE CTOUT N300paXaTh CTPEJIKH, YKAa3bIBAIOLIHE HA
accoIMaluy, YToObI TOKa3aTh BO3MOXKHOCTH Niepexoaa. Ha cxeme He mpencTaBiseTcs

peanm3anus. ACCOnMaIMY MPEICTABISIOT CBSI3U MEXTy 00beKTaMt peasbHoro Mupa. Cienyromiee
pacuupenue Visual Studio nenaer HeHanpaBICHHBIE CTPEJIKH CTPEIKaMH 1Mo ymoiruanuo: Sample: UML
Domain Modeling features.

Oro0paxeHue OM3Hec-IPaBUJI

BI/ISHCC-HpaBI/IHO — 39TO Tpe60BaHI/IC, HC CBsA3AaHHOC C OHpeI[eJICHHBIM BapI/IaHTOM HUCII0JIBb30BaHUA,
KOTOPOE HEOOXOAMMO COOTIOaTh BO BCEX YACTAX CUCTEMBI.

MHorue 6u3Hec-TpaBuiIa NPEACTABISIOT cO00M OrpaHUYEeHUSI OTHOLICHUH MEKAY KOHLIENTYaIbHBIMU
KJIaccaMu. DTH cmamuyeckuebusHec-npasuia MOKHO 3aITucaTh B BUJIe KOMMEHTApHUEB, CBS3aHHBIX C
COOTBETCTBYIOIIUMH KJIACCAMH Ha KOHIENTYyalbHOU cxeMe KiaccoB. [Ipumep.

B nioboM 33Ka3e BCE INEMEHTH MOMHD YKA338Th
TONBKO M3 OAHOMO BhlﬁpEHHDFQ MEHID.

S

[¥] MeHio ¥ 3akas
BrlbpaTe MEHID Jakaiel
1 *
L 2
Mewmig | 1 3axa3 1
CopepwurmMoe | =* INEMEHTEI *

[¥] 3nemeHT MeHo [¥| DnemenT 3akasa

JAEMEHT MEHID INEeMeHTel 33Kaza

1 *

Junamuueckue buznec-npasunia OrpaHUYUBAIOT TOMTYCTUMBIE TIOCIEI0BATEIBHOCTH COOBITHI. Hanmpumep,
CXeMy IOCIIeI0BaTEIbHOCTENH WIN CXEMY AEATEIbHOCTH MOYXKHO UCIIOJIb30BaTh, YTOOBI MOKA3aTh, YTO
MIPEX/Ie YeM COBEPILATh IPyTUe ONEpalii B CUCTEME, TTOJIb30BATEIb JOJKEH BBITIOIHUTE BXOI.
Hamnpumep, MHOTHE TUHAMUYECKHE MTpaBHiia MOKHO chopmynupoBath 6oiiee r3hPexkTuBHO U B Oosee
o011eM ByUjie, 3aMEHMB UX CTaTHYECKUMHU IpaBuiamMu.Hanmpumep, B KJ1acc B KOHIIENITyallbHON MOJETTH
KJIACCOB MOXHO J100aBuTh jorudeckuii arpudyT "Logged In". Torma Logged In Oyaet mo6aBnsThcs B
KayecTBE MOCTYCIOBUS BapUaHTA UCTIOIb30BAaHUS "BXOJ] B CUCTEMY" U MPEayCIOBHs OOJIBIINHCTBA
JPyTUX BapHMaHTOB UCIOJIb30BaHus. biarogaps 3ToMy oixoy MOXHO HE ONPEAETATh BCE BO3MOXKHBIE
KOMOMHAIIMH Tocie1oBaTelbHOCTEeN coObITHIH. KpoMme Toro, 3TOT noaxon siBisiercst 0ojee rTHOKUM Ipu
HE00X0AUMOCTH 100aBUTh B MO/IEIb HOBBIE BAPUAHTHI UCIIOJIb30BaHMU.

OOparuTe BHUMaHUE, YTO B JAHHOM Clly4yae peub HJIET 0 BhIOOpe criocoba onpeaeneHus Tpe0oBaHuH,
KOTOPBIN HE 3aBUCHUT OT cIloco0a peanu3anuu TpeOoBaHUH B IPOrPaAMMHOM KOJIE.

Onucanue TpeOGOBaHUI K Ka4eCTBY 00CaAYKMBAHUS

CymiecTByeT HECKOIBKO KaTeropuii TpeOoBaHM K KauecTBY oOcmyxuBaHusA. Cpeau HIX MOKHO
BBIJICJIUTH CJICAYIOIIHE.

o [Ipous3sBoaUTENBHOCTD

e besomacHoCTE

o Ilonme3nocth

o Hanexuocts

e  YCTOMYHBOCTH
Hexotopsie u3 3Tux TpeOOBaHMIT MOXXHO BKIIOUNTDH B OMUCAHUS KOHKPETHBIX BAPUAHTOB
UCToNIb30BaHus. J[pyrue TpeOoBaHUs HE OTHOCSTCS K BapUaHTaM HCTIOIb30BaHUS, IOATOMY
PEKOMEHIyeTCA 3alucaTh X B OTACIbHBIN JOKyMEHT. [10 BO3MOXHOCTH PEKOMEHYETCS UCTIOIb30BATh
CJIOBaph, ONPEICICHHBIN B MOJieNn TpeOoBaHuil. OOpaTuTe BHUMAaHHUE, YTO B CICIYIOIIEM IIpUMeEpe
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TJIABHBIE CJIOBA, UCIIOJIb3yeMbIe B TPEOOBAHUSX, SIBIISIOTCS Ha3BaHUSMH CyOBEKTOB, BAPUAHTOB
HCIIOJIB30BAHUA U KJIACCOB U3 HpeHBIHYH_II/IX HHHIOCTpaHHﬁ.

Ecnu pectopan yaanuT myHKT MEHIO, TTOKa KJIIMEHT 3aKa3bIBaCT €11y, JIIOObIE MyHKTHI 3aKa3a, CBA3aHHBIC C
3TUM HYHKTOM MCHIO, GYI[yT BBIJACJICHBI KpaCHbIM.

OT1o0pazkeHHe padouero nNpoiecca Me;KIy moJjib30BaTeJasiMi U CHCTEMOT

Jliis oToOpaxkeHus: paboyero mpoiecca Mexay pasHbIMU BapHaHTaMU UCIIOJIb30BaHUS MOKHO
HCIIOJIb30BAThL CXCMY ACATCIIBHOCTH. Bo MHOrHX ClIy4dasax pCKOMCHAYCTCA HAUUMHATH CO3JaHUC MOJICIN
TpeOOBaHMII C COCTABIICHUS CXEMBI JIEATEIbHOCTH, Ha KOTOPOU JOJIKHBI OBITH 0TOOpPaKEHBI OCHOBHBIE
3ala4y, BBIIIOJIHACMBIC MMOJIb30BATCIICM — KaK B CUCTCMC, TAK U 3a €€ IPCACIaMU.

[Tpumep.

aeicrere "3akasatb emrj

.9-( Bribpats MeHio j

%

BeiGpaTe 3A8HEHT
MEHD

(
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e YO

MoKHO COCTaBUTH CXEMBI BApHUAaHTOB UCIIOJB30BAHUA U CXCMbI JCATCIBHOCTH, LITO6I:;I IOKa3aTh PA3HbIC
MIPECTAaBICHHUS OTHUX CBeeHUI. CXeMa BapHaHTOB UCIIOIh30BaHUS OOJIBIIE TTOIXOAUT JIJIs
OT06pa)KCHI/I$I BJIOKCHHOCTH OTACJIBHBIX IICfICTBPIfI B ACATCIIbHOCTh, OJHAKO Ha TaKoM cxeMe He
oTtoOpakaercst pabounii poriecc. [Ipumep.

«BKMKY HTb»_I_.r"'I-
Ji _-"'.I‘
Brlbpate
A H BKNIOUYNTE
D S D,

Knuent SBKMIOHUMTES

Beibpate
INEMEHT MEHID

OO6parruTe BHUMaHUE, YTO CXEMBI JIEITETLHOCTH MOKHO MCIIOJIB30BATh ISl H300paKEHUS aJTOPUTMOB,
JNEHCTBYIONIMX B MPOTPAMMHOM 00€CTIEYeHNH, HO TIPH UCIIOJIL30BAHUU CXEM JTsl OM3HeC-TpoIecca
HYXHO 0TOOpa)kaTh Ha HUX JIEHCTBUSI, BUIMMbIC BHE CHCTEMBI.

OTo0pa:keHHe B3aMMOAEHCTBHI MEXKIY 0Jb30BATEISIMH M CHCTEMOM

CxeMmoii mocnenoBaTeNbHOCTEH MOKHO BOCIIONIB30BAThCS, YTOOBI MOKa3aTh 0OMEH COOOIICHUSMHU MEXTY
CUCTEMOM U BHEIIHUMHU CyOBEKTaMU WIIM MEX]y YAaCTSIMU CUCTEMbI. Tak MO>KHO CO3/1aTh IPEJICTaBICHHE
11aroB B BapHaHTE UCIOJIb30BaHUs, KOTOPOE SICHO MOKA3bIBAET I1OCIIEI0BATENIBHOCTD

B3auMoecTBUN. CXeMBI TIOCIIeIOBATEIHFHOCTEH 0COOCHHO A (DEKTUBHBI, €CJIM B BAPHAHTE
WCTIOJIb30BAHUS HECKOJIBKO B3aUMOJICHCTBYIOIIMX CTOPOH 100 cuctema nmeet APL

[Tpumep.
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OnHUM U3 IPEUMYIIIECTB CXEM IOCIIEI0BATEIBHOCTEH SBISETCS TO, YTO OHH MO3BOJISIOT JIETKO YBH/ETH,
KaK#e COOOIIeHHUs IOCTYTAIOT B pa3padaTeiBaeMylo cucteMy. UToObI pa3paboTarh cucTeMyY, MOXKHO
3aMEHUTH OJIMH XU3HEHHBII IUKJI CHCTEMBI OTJCIbHBIMH )KU3HEHHBIMHU IIUKIIAMH JUTS KaXKI0T0
KOMIIOHEHTA, a 3aTe€M IOKa3bIBaTh B3aUMOJICHCTBHS MEX/Iy HUMH B OTBET Ha KaXKI0€ BXOJAIICE
COOOIIIEHHE.

Hcnojb30BaHue MO/1eJIH /UJIsl YMeHbIIIeHUS] YHCJIA HeCOOTBETCTBHIA

Co3nanue MOEemH, Kak MPaBUiIO0, IIO3BOJISAET 3HAUNTENIFHO YMEHBIIUTh YHUCIIO HECOOTBETCTBUH H
HEOJHO3HAYHOCTEH B TpeOOBaHMAX TOIb30BaTeneil. Pa3Hble 3aMHTepecOBaHHBIC JINIIA YACTO MTO-PA3HOMY
MMOHUMAIOT MPOU3BOACTBEHHYIO Cpey, B KOTOpOoil paboTaeT cuctema. CieoBaTebHO, IPEXK/IE BCETO,
HEOOXOMMO Pa3peIINTh TAKUE PA3INIHS MKy KIMSHTaMU.

Bb1 06HapyxHTe, 4TO MHOTHE BOIIPOCHI 0 OM3HEC-CpEIe BOSHUKAIOT €CTECTBEHHBIM 00pa3oM Ipu
CO3JJaHUH MOJIENH. 3aaBast 3TH BOIPOCHI MOJIb30BATEISIM, MOXKHO YMEHBIIUTh YUCIIO HEOOXOANMBIX
M3MEHEHMH Ha MOCIEeAYIOINX dTanax npoekra. Huxe npeacraBieHbl HEKOTOPbIE KOHKPETHBIE BOIIPOCHI,
KOTOpBIE BHa4YaJle MOXKHO 3aJaTh ce0e, a TOTOM OOPAaTUTHCS C HUIMH K 3aMHTEPECOBAHHBIM JIMLIAM, €CITH
HE YAaJI0Ch MOJIY4YUTh HAa HUX YETKOTO OTBETA.

Jns kakaoro kiacca B Mojenu TpeOoBaHMA HeoOXoaumo 3aaarh Bompoc "Kakoil BapuaHT
WCIOJIB30BAHUS CO3/IAeT JK3EMIUIphI JaHHOro kiacca?". Hampumep, ans ciyxObl 3aka3a ebl
yepe3 MHTepHeT MOXKHO cripocuTh: «Kakoil BapMaHT MCIOJIb30BaHUs CO3/JaeT IK3EMIUISIPhI Kilacca
"Menio pectopana"?» ITO TO3BOJIMT HauyaThb OOCYXIEHHE O TOM, Kak HOBBIM pecTopaH
MOJNHUCHIBAETCS Ha paboTy co Cityk0011 U mpeiaraeT cBoe MEHI0. AHAJIOIMYHBIE BOITPOCHI MOXKHO
3aaBaTh O TOM, YTO CO3/A€T MU U3MEHSAET aTpHOyThI U aCCOIMALINY.

JIyis Ka)a0ro BapuaHTa MCIIONBb30BAHMS B MOJIEH TpeOOBaHHM MOMbBITAlTECh ONMUCATh PE3yIbTaT
(WM TOCTYCJIOBUE) Ka)KJOTO BapUaHTa HCIIOJIb30BAHMS C IIOMOIIBIO CJIOB, MPENOCTABIEHHBIX
cXeMaMH KiaccoB. Bo MHOrux ciydasx peKOMEHAyeTCsl IOKa3bIBaTh CJEACTBHE BapHUaHTa
HCIIOJIb30BAaHUsA, COCTAaBJIAS 3CKU3 DK3EMIUIIPOB KJIACCOB O U IIOCIE BXOXKJIEHHUS BapHaHTa
ucrnoib3oBanusa. Hanpumep, ecnu moctycioBue BapuaHTa MCHOJIb30BAHUS INIACUT "MYHKT MEHIO
no0aBIisieTCsl B 3aKa3 KIMEHTA", HEOOXOIMMO COCTaBHTh 3CKU3bI IK3EMIUISIPOB IS KIJIACCOB
"myHKT 3akaza" U "myHKT MeHio". [lokakuTe cieAcTBUsS BapvaHTa HUCIOJIb30BaHUS, HAMPHUMEP
HOBYIO CCBUIKY WJIM HOBBII OOBEKT, HA HOBOM PHCYHKE WJIM BBLACIHTE UX APYTUM IBeTOM. YacTto
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3TO MO3BOJISIET HAYaTh OOCY)KICHUE O TOM, KaKue CBEACHUS HEOOXOIMMBI B MOJEIH. XOTsI KJIACCHI
TpeOOBaHUII HE CBs3aHBI HANPSAMYIO C pealu3aleil, OHM OMNHCHIBAIOT CBEIEHUs, KOTOpHIE
noTpedyeTcst XpaHUTh U NepeiaBaTh B CHCTEME.

e 3anaiiTe Bompoc 00 orpaHM4eHusX arpuOyToB H accoumanuii. Ocoboe BHUMAHUE YJIEIuTe
OTPaHUYCHUSM, PACTIPOCTPAHSIONIMMCS Ha HECKOJIBKO aTPHOYTOB MIIM aCCOLUALIUI.

e 3anmaiiTe BONPOC O [OMYCTUMBIX U HEAOMYCTUMBIX IIOCJIEJOBATEIBHOCTAX BapHaHTOB
UCTIOJIb30BAHUS, TPOMLUTIOCTPUPOBAB HMX C IOMOIIBIO CXEM IIOCIEIOBATEIBHOCTEH WM CXEM
JeSITeIbHOCTH.

[Tpoananu3nupoBaB CBA3M MEXKIy NPEACTaBICHUAMH, IPEAOCTABISIEMBIMH PA3HBIMU CXEMaMH, MOXKHO
OBICTPO Pa300paTHCSI B OCHOBHBIX TEPMUHAX, C KOTOPHIMU pabOTaIOT MOJIH30BATEH, U TIOMOYb
MOJIH30BATEISIM HOHSATh, YTO UM TPEOYyeTCs OT CUCTEMBI. TaKke MOXKHO JIydIlle TIOHATh, B OTHOIICHUH
KaKMX TpeOOBaHMI 3aMHTEPECOBAHHBIC JIUIIA UCIIBITHIBAIOT HAMOOJBIINE COMHEHUS. MOXKHO
3aIUTAaHUPOBATH Pa3padbO0TKy ATUX GyHKIMH (IO KpaitHEH Mepe, B YIIPOIeHHOH (opMe) Ha paHHEH CTaauu
MIPOEKTA, YTOOBI MOJIb30BATEIN MOTJIH [TOIKCIIEPUMEHTHPOBATH C HUMHU.

JlabopaTopnasi paGora 17. [IpoekTupoBaHHMe rOTOBBIX NPOEKTOB. 3aJaHUSA /ISl CAMOCTOSITEILHOM
padoThI

Lenb pabomsi

OCHOBBIBasICh Ha 3HAHUSAX, OJYYEHHBIX B MPEABIIYIIUX padoTax pa3padoTaTh OCHOBHBIE TUATrPAMMBbI
UML niis MmonenupoBaHust paOOThI 3alaHHBIX HHPOKOMMYHHUKAIMOHHBIX CUCTEM.

O6uwue ceedeHus
XapakTepuCcTHKA U Ha3HAYeHHe HH(OPMAIMOHHBIX CHCTEM

NudopmanronHas TexHoI0TUS 00paOOTKU JaHHBIX MpeIHa3HAYeHA sl PEIICHUS XOPOIIIOo
CTPYKTYPHUPOBAHHBIX 3a]1a4, TI0 KOTOPBIM UMEIOTCSI HEOOXOAUMbIEC BXOIHBIE TaHHbBIC U N3BECTHBI
QITOPUTMBI U APYTHE CTaHIAPTHBIE MPOIEAYPHI KX 00pabOTKU. ITa TEXHOJIOTHUS IPUMEHSETCS Ha YPOBHE
OTIEPAIIMOHHON (MCTIOIHUTEIBCKON) ACSITEIIBHOCTH TIEPCOHAIa HEBBICOKON KBATM(PUKAIIMU B IIEIIAX
ABTOMATU3AIMH HEKOTOPBIX PYTUHHBIX MOCTOSTHHO TIOBTOPSIIOIIUXCS ONEpalfii yIpaBIeHYeCKOro Tpyaa.
Ha ypoBHe onepanoHHON JesTeNbHOCTH PEIIAIOTCS CAEAYIOUINE 3a1a4u:
e 00paboTka MaHHBIX 00 OIepanusx, IPOU3BOAUMBIX (PUPMOIL;
e  CO3/aHUE MEPHOAMYECKUX KOHTPOIBHBIX OTYETOB O COCTOSIHUM JIEN B UpME;
e TOJy4YeHHE OTBETOB Ha BCEBO3MOXKHBIE TEKYIIHE 3aMPOCHl U OPOPMIIEHHE UX B BHUJIE OYyMa)KHBIX
JOKYMEHTOB MJIM OTYETOB.
Ipumep: onepanusi IpOBEPKU Ha COOTBETCTBHE HOPMATUBY YPOBHS 3aI1acoB YKa3aHHBIX TOBAPOB Ha
cknazne. [Ipu yMeHbIIeHnH ypoBHS 3amaca BbIJaeTCs 3aKa3 MOCTABIIMKY C YKa3aHUEM ITOTPEOHOT0
KOJIMUYECTBA TOBApa M CPOKOB IMOCTABKHU.
Cy1iecTByeT HECKOIBKO OCOOCHHOCTEH, CBA3aHHBIX ¢ 00pabOTKOM JaHHBIX, OTIMYAIOIINX JAHHYIO
TEXHOJIOTHIO OT BCEX MPOYUX:
1. xaxnoi pupme MpeanucaHo 3aKOHOM UMETh U XPaHUTh JIaHHBIE O CBOEH JEATENIbHOCTH, KOTOpPbIE
MO>KHO HCTIOJIb30BaTh KaK CPEJICTBO OOecIeueHus 1 MOAAEPKaHUs KOHTPOJIS Ha (hupMme;
2. pelieHHe TOJBKO XOPOLIO CTPYKTYPHUPOBAaHHBIX 3ajad, s KOTOPBIX MOXXHO pa3padoTaTh
aJITOPUTM;
3. BBINOJHEHUE CTAHIAPTHBIX Mpoueayp o0paboTku. CymecTBYIONIME CTAaHAAPTHI OINPEIENSIOT
TUIIOBBIE IPOLIEAYPBI 00PaOOTKU JAHHBIX U MPEINUCHIBAIOT UX COOIOIEHNE OPraHU3aIUsIMHU BCEX
BH/IOB;
4. BBINOJIHEHHE OCHOBHOIO 00beMa pabOT B aBTOMAaTUYECKOM PEXUME C MUHUMAJIBHBIM yYaCTHEM
YeJI0BeKa;
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5. UCHONb30BaHUE AETAIU3UPOBAHHBIX JAHHBIX. 3AIIMCH O JESATEIbHOCTH (PUPMBI UMEIOT A€TaJIbHBIN
(monpoOHBIN)  XapakTep, MAOMYyCKAIOUIM MpoBeAeHHME peBu3uil. B mpomecce peBuznu
JESITeNbHOCTh (PUPMBI IIPOBEPSAETCSI XPOHOIOTMYECKH OT Hayalla Ieprojia K ero KOHIy U OT KOHIIA
K Hayaiy;

6. TpeOoBaHHME MUHMMAJIbHON MOMOIIM B PELICHUU MPOOJIEM CO CTOPOHBI CINELUHUAIUCTOB JPYTUX
YPOBHEM.

OCHOBHBIE KOMIIOHEHTbI

( Dara BaFEmo ]
Chop Obpabone puoen (0 GRS OTHETOR
TAHHELE . .
Ipyrom- Copm- Arpernpo- | Benptc- " | mepEom- i1}
popka ponKa Bale JIEaHE UECHED |npacy
A
k4
Tapmeae 2 Hagopsama g
EHeUIHe cpee BHYTREHHE 0 H BHELIHEC O
HCTOTES O BAHELA

Puc. Ocnosnvle komnonenmol 06pabomru OAHHbIX.

Coop nannbix. [To Mepe Toro kak pupma mpou3BOAUT MPOIYKIIUIO HIIA YCIYTH, KaXKI0€ €€ JeiicTBIE
COITPOBO’KIAETCS] COOTBETCTBYIOUIMMH 3aITUCSAMH JaHHBIX. OOBIYHO IEHCTBHS (PUPMBI, 3aTparuBaronyue
BHEIITHEE OKPYKEHHE, BBIACISAIOTCS 0CO00 KaK ONepaiyu, Mporu3BouMbIe (UPMOH.

O0padoTka gaHHbIX. {7151 cCO3aHNS U3 TIOCTYTAIOMINX TAaHHBIX HHPOPMAIINH, OTPAKAIOIIEH
JEeSATENIbHOCTh (PUPMBI, UCMIONB3YIOTCS CIIEIYIOIINE TUTIOBBIE OTEepaIiH:

. KJ'IaCCI/I(l)I/IKaHI/IH OAHOI'O MJIN HECKOJIBKUX CHMBOJIOB. O1H KOZbI, BbIpaXXAaromuc OIMPCACIICHHBLIC
MpU3HAKd OOBEKTOB, HCIONB3YIOTCS JUIsl  MASCHTU(UKAIUKU ¥ TPYINIUPOBKH  3amHCei.
Ilpumep. Tlpu pacuere 3apabOTHON TUIATHI KaXKAasl 3allUCh BKIIIOYAET B ce0sl Koi (TaOenbHBIN
HOMep) pabOTHHUKA, KO MOAPa3IeICHHs, B KOTOPOM OH paboTaeT, 3aHUMAaeMyI0 JOJIKHOCTh U T.II.

e COPTHPOBKA, C IOMOIIBIO KOTOPOH yHOpSAJ0UYMBAETCS MOCIEI0BATEIILHOCTD 3aIICEH;

e BBIYUCIICHHUS, BKJIIOYAIOIIME apu(MeTHYecKue U JIOTMYECKHE OIepaluu. IJTH OMepaluw,
BBIITIOJIHACMBIC HAJl JAHHBIMU, JaI0OT BO3MOKHOCTD IIOJTYy4aTh HOBLIC JAHHBIC,

e YKpyNHEHHME WJIM arperupoBaHue, CIyXKallee Ui YMEHBIICHHS KOJIMYeCTBA JaHHBIX U
peaymzyeMoe B opMe pacieTOB UTOTOBBIX MITU CPEIHMX 3HAYCHHM.

XpaHeHHe JaHHBIX. MHOTHE JJaHHBIC HA YPOBHE OMEPAIMOHHOM JIeATEeTbHOCTH HEOOXOANUMO COXPAHATh
JUISL TTOCJIEYIOILEr0 NCIIONB30BaHus. [ X XpaHeHUs co3/1at0Tcs 0a3bl JaHHBIX.

Co3nanne oT4eTOB (IOKYMeHTOB). B nHGOpMaImOHHON TEXHOIOTUN 00PaOOTKHU TaHHBIX HEOOXOIUMO
CO3/1aBaTh TOKYMEHTHI JUUIsl PYKOBOJICTBA M PAOOTHUKOB (PUPMBI, a TaKKe 11l BHEITHUX HapTHepoB. [1pu
3TOM JJOKYMEHTBI MOTYT CO3/1aBaThCsl KaK I10 3aMpOCy WU B CBSI3U C MPOBEACHHON (UPMOI orepariuei,

TaK ¥ MEPHOJANYECKH B KOHIIE KaXKI0TO MECsIa, KBapTalla WU roJa.

BapuaHmbi 3a0aHul
HNudopmanmnonHas cucremMa 1o OTbICKAHUIO PHIHOYHBIX HULI

[Ipu nokynke ToBapoB B HEKOTOPBIX (pripMax UH(POpPMALIMOHHAS CUCTEMA PETUCTPUPYET JAHHBIE O
MOKYIIATENIE, YTO MO3BOJISET:
e ONpENENATh I'PYIIBI MOKYIIATEIeH, UX COCTAB M 3aIPOCHI, a 3aTEM OPHUEHTHPOBATHCS B CBOEH
CTpaTeruy Ha HauboJee MHOTOYUCICHHYIO TPYIILY;
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e TIOCHLJIATh MOTCHIIMAIBHBIM MMOKYIIATEIISIM Pa3IuIHbIC IPEAJIOKEHUS, PEKIaMy, HAlIOMUHAHNUS,
e IIPENOCTABIATH MIOCTOSHHBIM ITOKYIIATEISIM TOBApBl U YCIYTH B KPEIUT, CO CKMIKOU, C OTCPOUKOU
IJIaTEKEN.

HNupopMannoHHbIe CHCTEMBI, YCKOPSIOIIHE IOTOKHA TOBAPOB

[Ipennonoxum, pupma ciennaau3upyeTcs Ha ocTaBKax MpoaAyKTOB B OonbHMILY. Kak n3BecTHO, UMETh
OoJbLIME 3a1achl IPOIYKTOB Ha CKJIaAax (UPMBbI OYEHb HEBBITOJHO, @ HE UMETh UX HEBO3MOKHO. J[j1s
TOTO YTOOBI HAUTH ONTUMAIBHOE PEIICHHE ATOH MPOOJIeMBbl, prpMa YCTaHABIMBAET TEPMHUHAIIBI B
00CITy’)KHBa€MOM YUPEXKICHUH U TOJKIIOUACT X K HH(OPMAIIMOHHOM cucTeMe. 3aKa3uuK IpsMo ¢
TEpPMMHAJIA BBOJUT CBOM MOXKEJIAHUS 110 IPEIOCTABIIEMOMY €My KaTajory. DTH JaHHbIE OCTYMAIOT B
MH(POPMALIMOHHYIO CUCTEMY IO YUYETy 3aKa30B.

MeHnemKepsl, J1enast BBIOOPKH 110 TIOCTYMUBIINAM 3aKa3aM, IPUHUMAIOT ONIEPaTUBHBIC YIIPABICHUECKUE
pELIEeHUs IO JOCTABKE 3aKa34uMKY HY’KHOT'O TOBapa 3a KOPOTKUI MPOMEKYTOK BPEMEHHU.

HNupopmannoHHbIe CHCTEMBbI 10 CHU/KEHHMIO H3/1epiKeK MPOU3BOACTBA

Otu uHGOPMAIIMOHHBIE CUCTEMBI, OTCIICKHUBAs BCe (a3bl MPOU3BOJICTBEHHOTO Mpoliecca, CIOCOOCTBYIOT
YIIYYIIEHUIO YIIPaBJICHUS U KOHTPOJIs, OoJiee palliOHATFHOMY TUTAHUPOBAHUIO U UCTIOJIb30BAHUIO
IepCOHaNa U, KaK CJIeICTBUE, CHIKEHUIO Ce0eCTOMMOCTH TPOU3BOJUMON MTPOIYKIIMH U YCIIYT.

HNudopmanuoHHble CHCTEMbI aBTOMATH3AIUM TEXHOJIOTHH ("'MeHeI)KMEeHT YCTYNnoK'")

CyTb 3TOM TEXHOJIOTUU COCTOUT B TOM, UTO, €CJIU J10XO0/ (PUPMBI OCTAETCs B paMKaX peHTa0elIbHOCTH,
NOTPEOUTEITIO IETA0TCA Pa3HbIE CKMJKU B 3aBUCUMOCTH OT KOJIMYECTBA U JUINTEIHOCTH KOHTPAKTOB. B
9TOM clly4yae MoTpeOuTeNIb CTAHOBUTCS 3aMHTEPECOBAH BO B3auMoIeiicTBUM ¢ pupMoit, a pupma Tem
CaMBbIM IIPUBJIEKACT JOIIOJHUTEIBHOE YHCIIO KIIMEHTOB. ECIIM e KIMEHT He jKeIacT B3auMOICHCTBOBATh
C TaHHOHM (MPMOH U MEPEXOTUT Ha 0OCTY>KUBAHHUE K APYTOH, TO €ro 3aTPaThl MOTYT BO3PACTH HU3-32
IIOTEPH MPEJOCTABISAEMBIX €My PAHEE CKHJIOK.

Cucrema 00padoTKku MeTeouHpopMauu

dupma “NeMeo” kenmaeT 3aka3arh CUCTEMY 00pabOTKH MeTEOMH(DOPMAIIHH, COCTOSIIIYIO U3 IBYX YaCTEH.
[epBas npeqHa3HaueHa ISl CO3MIAHKS U PEIAKTHPOBAHUS KapT MECTHOCTU. BTOpas 11 HaHeceHusI Ha
KapThl IBUKECHUS BO3AYIIHBIX MacC ¥ HUKIOHOB. [Iporiecc ABmKeHMs JOKEH 3a1aBaThes popmynamu. B
IIEJIOM CUCTEeMa J0JDKHA TaBaTh BO3MOKHOCTh OJ1aroiapsi aHUMAalliy MOJIYYUTh HATJISTHOES
MpecTaBlIeHHe 00 N3MEHEHWH METEOYCIIOBHI Ha HECKOJIBKO JTHEH BIIEpe]I.

OyHKIIMOHUPOBAHKE CUCTEMBI MTPEIIOIAaracTcs Ha JJOKaJIbHOM KoMIlbtoTepe. PaboTa B crcteme ToJKHA
BKJIIOYATh B Cce0s TPU YaCTHU: PCAAKTUPOBAHUEC KAPT; 3aJaHNC U PCAAKTHUPOBAHUC ABWIKCHUS BO3AYUIHBIX
Macc U IIMKJIOHOB; JEMOHCTPAIUS TIOTOAHBIX YCIOBUH.

Web-cepBuc

HeobxommuMo peann3oBaTh Ha CTOPOHE CEpBepa XPaHWIUIIE, B KOTOPOS MOXKHO TTOMEIIATh aJITOPUTMBI B
HEKOTOPOM CTaHIAPTHOM BHUJIE, a IIOTOM HCIIOJHSATH UX. JJIs1 POCTOTHI aJIrOPUTMBI MOTYT MPEIICTABIISAThH
co0oif MmareMaTuieckure Gopmyisl. B anroputmax qoJKHBI OBITH 3asSBIICHBI CIICTYIONIHE JaHHbBIC:

® BXOJIHBIC JIAHHBIC,

®  BBIXOJHBIC JAHHEIC,

® KOJ aIrOPUTMOB.
JlocTym K anropuT™MaM JOJKEH ObITh OTPaHIYEH Ha OCHOBE PA3/ICICHUS MIPAB 110 POJISIM.
Web-cepBuc n10KeH OBITh pacCYUTaH Ha HEOOJBIIIOE YUCIIO TTOJIH30BaTENICH 1 pabOTy B JTOKAJIBHOM CETH.
K web-cepBucy nomkeH ObITh peain30BaH pa3AelieHHBIN JOCTYT MMOJIb30BaTEINEH.
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OOBEKTHI CUCTEMBI: TI0JIb30BATENb, POJIb, aJITOPUTM, Web-cepBHC.
[Tonp30Barenu: IOTUH, NapoJib, POIIb.
[Tonb30BaTens MOXKET Ha Web-cepBUCe OCYIIECTBIIATh CIEAYIONINe AeUCTBUSA: pa3MeNlaTh ajJrOPUTMBI;
M3BIMATh HAa PEIAKTHPOBAHUE AJITOPUTMBI; YIAISTh aJTOPUTMBI ¢ Web-cepBHCa; UCTIOTHSITH alTOPUTMEI.
Anroput™M: Ha3BaHHe, KOJ (MaTeMaTHUYECKOE BhIPAKEHHE), IPUHAIJIEKHOCTh MOJIB30BATENI0, BXOIHbIE U
BBIXOJIHBIE TTAPAMETPHI.
Web-cepBuc npenocTaBisieT cieIyIonre BO3MOXKHOCTH:

® XPaHWTH AJTOPUTMBI HAa CEPBEPE;

® [PENOCTaBIATh JOCTYII K AllTOPUTMAM:

O peaaKTUPOBAHUE;
O yJaJjeHue;

® JCIOJIHEHHE aJITOPUTMA Ha CEpBEpE.
Jlnist XpaHEeHUs allTOPUTMOB Ha CEPBEPE CO3MIACTCS AEPEBO KAaTAIOTOB | (aitnoB. [t Kaxmoro
MOJIb30BATENS CO3/IAETCsl KOPHEBOH KaTanor. B aToM karajore MOTYT XpaHUTBCS, KaK allTOPUTMBI ((pailiibl
C KOJIOM), TaK U JAPyTUe KaTajioru. Pa3ieseHus mpaB OCyIIECTBISCTCS HA OCHOBE CIIEIIMAIBHOTO (haiiia co
CIIMCKOM I10JIb30BaTeNeH, KOTOPBIM JI0CTYyIHA 3Ta namnka. [IpaBa Ha manky Hacnenyoorcs. Takke MOXKHO
paspeiuTh JOCTYI cpa3y rpyIe nojab30BaTesel, MpuHaAIekKalluX OlpeieIeHHON ponu. PegakTupoBaTh
aJITOPUTM MOJKET TOJIBKO MOJIb30BATEINb, BBUIOKUBIINN aATOPUTM. VICIOMHUTE aaropuT™M MOTYT TOJIBKO
T€ TMO0JIb30BATENIN, KOTOPBIM JOCTYIIHA MANKa ¢ aITOPUTMOM. VcriomHeHre Npou3BOINUTCS Yepes
CHeIHaNbHbIN HHTEpdEiic.

8. Bonipocsl K 3k3amMeHy

. [onsitust u knaccudukanus UC.
. [Honsitust u ctpykrypa npoekra UC.
. Kusuennsi nuki [10 UC. Craguu xn3Hennoro nukia 110 UC.
. Monenu sku3znennoro nukna [10 UC.
. Metone! u cpencrsa npoextuposanus VC.
. CrangapThl NPOEKTUPOBAHUS .
. Kanonnueckoe npoexktupoBaHue.
. Craguu u 3tansl nmpouecca npoektupoBanus UC.
. Henu u 3amaun npennpoekTHoi craauu coznanus MC.
10. Texanueckoe 3amanue Ha co3paune MC.
11. CoctaB paboT Ha cTaAMK TEXHUYECKOTO U pabOYero MpoeKTUPOBAHHUS.
12. CoctaB pabot Ha ctaauu BBoja B aerictBrue MC, skcrutyaTalii 1 CONpOBOKICHUS.
13. CocraB npoekTHo# nokymeHTauu Ha MC.
14. buznec-moenb. Moienu IesTeTbHOCTH OpTaHnu3anuy "Kak ecTh" U "Kak JOJKHO OBITh'.
15. Cocta, conepxaHue U MPUHLUIIBI OpraHu3auy nHpopmanoHHoro obecneuenus MC.
16. BuemammHHOe HHPOPMALIMOHHOE 00ECTIEUEHHE.
17. Knaccupukamus wunpopmanuu. CocTaB M COAEp)KaHUE OINepaluil MpPOEKTUPOBAHUS
KJ1accu(hUKaTopoB.
18. TloHsATHS U OCHOBHBIE TPEOOBAHMUS K CICTEMEe KOAUPOBAHUS HHPOPMAITHH.
19. BaytpumammHHOe HHQOPMAIIHOHHOE 00eCTIeYeHNE.
20. IIpoexTupoBaHue 3KpaHHBIX (HOPM IITEKTPOHHBIX TOKYMEHTOB.
21. IloHATHE TUIIOBOTO NPOEKTA, MPEANOCHUIKYA TUIN3auU. OOBEKThI TUITU3ALINH.
22. Meroabl TUIIOBOIO MPOEKTUPOBAHUA. TEXHOJOTMM MNapaMeTpUYECKH-OPUEHTUPOBAHHOIO H
MO/IETIHO- OPUEHTHUPOBAHHOTO MPOECKTUPOBAHUSI.
23. TunoBoe npoekTHOe pemenue (TIIP). Kmaccer u ctpykrypa TIIP.
24. MopgenupoBaHie KaK METOAOJIOTHYECKass OCHOBAa COBPEMEHHBIX METOJOB pa3padOTKU

O 00 1 N N B W —
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MH(OPMALIMOHHBIX CUCTEM
25. Ucnonb3oBanue CASE-Texnonoruii. @yHKIMOHATBHO-OPUEHTUPOBAHHBIN MOAXO/.
26. Ucnionp3zoBanue CASE-texnonoruii. O0bEKTHO-OPUEHTUPOBAHHBIN MTOIXO/.
27. ®ynkuuoHanbHas meroauka [IDEF.
28. Ipunnune! noctpoenus moaenu IDEF0. {narpammser IDEFO.
29. CASE-cpenctso BPWin.
30. JImarpammel motokoB gaHHbIX (Data Flow Diagramm
31. Meron onucanus npoueccos IDEF3
32. MoaenupoBanue naHHbIX. [{narpammsl "cymHocTh-CBsI3b". Meton IDEFI.
33. OcHOBHBIE IPUHIUIBI 00BbEKTHOTO TTpoeKkTHpoBanus NC
34. OOBEKTHO-OPUEHTUPOBAHHBIN aHamu3. ONpeeeHne KIacCoB U 00HEKTOB
35. XapakrepHble uepThl si3b1Kka MojenupoBanuss UML
36. O6mras crpykrypa sizbika UML
37. Juarpammel UML
38. lmarpammel npenenentoB (Use Case diagram)
39. Inarpammsl gesitenbHOCTH (Activity Diagram)
40. uarpamma kiaccoB (Class diagram)
41. Inarpammel coctostamit (Statechart diagram)
42. lnarpamMMbl OTHOIIIEHUH MEKy O0OBEKTaMH
43. JluarpaMMbl IOCIeI0OBATEILHOCTH NeicTBU (Sequence diagram)
44. Tmarpammbl B3aumoaeiicteuii (Collaboration diagram)
45. Tnarpammbl komnoneHToB (Component diagram)
46. Tnarpammsl Tonosiorun (Deployment diagram)
47. O6bextHo-opueHTupoBanHoe CASE cpenctBo Rational Software Architect
48. [IpuHnumb! pazpaboTku mporpaMMHBIX cucTeM B Rational Software Architect
49. Texuonorus o6sicTporo npoektupoBanus DMC (RAD- TexHomorus).
50. DkcTpemManbHOE TPOrpaMMHUPOBAHUE.

9. MeToau4ecKue yKa3aHUs CTYJACHTY 110 BBIIIOJIHEHHIO KYPCOBOH padoThI
1 OBIIHME MOJIOKEHUSA

1.1  Iless u 3a7a4u BBINOJHEHHS KyPCOBOH padoThl

Lenpio KypcoBOro NpOeKTUPOBAHUS SBISETCS:

—  3aKperuieHHe TEOpEeTUYECKUX 3HaHUU, TMOoNydeHHbIX mo aucuumiuHe «[IpoextupoBanue,
BHEJPEHHE, COMPOBOXKACHNE, HACTPOMKA U KCIUTyaTaIsi UH(HOPMAIIMOHHBIX CUCTEMY,

- puoOpeTeHne MPaKTHYECKUX HABBIKOB paOOTHI C TUTEPATYPOl I MOTyUYeHHs HOBBIX 3HAHUI;
3aayaMu KypcOBOT'O IPOEKTUPOBAHHUS SBIISIOTCS:

—  npuoOpeTeHHne HaBbIKOB CAMOCTOATEIbHONU pabOThl C IUTEPATYPOit

—  QopmupoBaHUE HABBIKOB CAMOCTOSITEILHOTO pelieHus 3aaaun Ha OBM

—  npuoOpeTeHHe HaBBIKOB JIOTUYHOCTH, IIOCIEAOBATEIbHOCTH, CHCTEMHOCTH B H3JI0XKEHUU
MaTepuasa npu pacKpbITUU TEMBI

—  (dopmupoBaHHE YMEHHUSI OMUCHIBATH U 0000IIaTh CBOM COOCTBEHHBIN U UYKOU OIBIT

1.2 O0mme TpedOBaHMS K KYpCOBOii padore

KypcoBast paboTa BBINOIHAETCS B COOTBETCTBUU C 33JJaHHE Ha KYPCOBOE MIPOCKTHPOBAHUE.

KypcoBast paboTa BBINOJIHSETCS B 4Yachl, OTBEJIEHHBIC HA  CaMOCTOATENbHYIO paloTy.
KoHcynbpTupoBaHHE 1O BO3HHMKAIOIIMM B IMpolecce padoThl BOMPOCaM IPOBOAUTCS COTJIACHO
pacnuCaHuiO KOHCYJIbTAIUH.

PaboTa Hax KypcOBBIM NMPOEKTOM MPEIINOiaraeT MCIOIb30BaHUE HE TOJIBKO OCHOBHOW y4eOHOM
JUTEPATYphl, HO U JONOJHUTEIbHOW Yy4eOHOM M Hay4dHOH JIMTepaTypbl C LEeNblo 0ojiee MOJIHOIO U
BCECTOPOHHETO PACKPBITUS COACPKAHUSI BOIIPOCOB 3aJaHUS.
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KypcoBas paboTta m10opKeH cofepKaTh MOSCHUTEIBLHYIO 3aITUCKY, TpaUUecKyro 4acTh (aJITOPUTM),
KOJI IPOTPaMMBbl U JEMOHCTPAMOHHYIO pabouyto nporpammy Ha OBM. [osicHuTenpHas 3amucka qoKHa
ObITh MpeJACTaBiIeHa B BHJE MAIIMHONKUCHOTO TEKCTa C COOJIIOJIGHHEM CTaHAAPTHBIX TpeOOBaHUM K
(hopMaTHpOBaHUIO TOKYMEHTOB B TeKCTOBOM peaakTope Word. O0beM mosicHUTeNnbHOM 3anmucku 15-20
JIMCTOB MAIIMHOIMCHOTO TeKCTa. [Ipr HEOOXOIUMOCTH, MOYKHO COCTaBUTh Mpe3eHTAInIO (5-8 ciaiiioB).

[IpencraBnsiemast K peieH3nu padboTa JOKHA COIEPKATh:

- TUTYJbHBIU JIUCT;

- 3agaHue Ha paboTy;

- COJepIKaHUE;

- OCHOBHYIO YaCTh B COOTBETCTBHH C YTBEPKJICHHBIM 33JaHHEM Ha padoTy;

- 3aKIII0YCHHE;

- CIIHCOK MCIOJb30BaHHBIX UCTOYHUKOB U TUTEPATYPHI;

- TPUIOXKEHHE - IPU HEOOXOTUMOCTH;

- TepeYeHb YCIOBHBIX 0003HAYCHU, CAMBOJIOB M TEPMHUHOB - TIPU HEOOXOUMOCTH.

N3menenne cTpyKTyphl paboThl yCTaHABIMBACTCS Kadeapon.

CtpyKTypa u conepkaHrue KypCoBbIX pabOT JOKHBI COOTBETCTBOBAThH BHIOPAHHOM TEME.

[Ipu cobmroieHnn yka3aHHBIX TPEOOBAHMI K U3JI0KEHHIO, aBTOP PaOOTHI JOJIKEH TIOKA3aTh:

—  0o0myto npodeccHoHaNbHYI0 KOMIIETEHTHOCTD U 3PYAUPOBAHHOCTh B METOJaX HH(POPMAIIMOHHBIX
TEXHOJIOTHH, TpHUEeMaM{ aHallu3a CIIOKHBIX CHCTEM, NPAaKTHYECKOE MPUMEHEHHE MPOIEAYPHOTO H
00BEKTHOTO MOAX0/a I PeIlIeHUs] yYeOHbIX U MPUKIAIHBIX 3a7a4;

—  JIOCTaTOYHO TNIyOOKHE TEOPEeTUYECKHE M MPaKTHUECKHe 3HaHMs MO U30paHHOW TeMe, yMEHHE Ha
TEOPETUYECKON M TPAKTUYECKOH OCHOBE MOJy4YaTh HOBOE 3HAHHUE, CIIOCOOHOCTb W YMEHHE BBIOMPATH
METOJIMKH U TEXHOJIOTMH MPUMEHUTETHHO K HH()POPMAIIMOHHBIM TEXHOIOTHSIM;

—  yMeHHue moadupath, U3y4aTh U KOMIUIEKCHO aHAIU3UPOBATh JINTEPATYPHBIE UCTOUYHUKHU (yueOHBIE
MOCOOMsI, HAyYHBIE CTaThU, HAyYHBIC pedepaThl, MOHOTpA(UU U JIp.) U CTATHCTUICCKUE MATCPUAITHI;

—  yMeHHe MpoOJIEMHOTO U3JI0KECHUS MaTepHaa,

—  YMEHHE COIOCTABJIATh U KPUTHICCKU aHATM3UPOBATH HAYIHBIC TTOIXO/IBI U UJICH, IeTIaTh BBIBOJIBI,
3aKJTFOYCHUS, PEKOMEHIAINH;

—  yYMEHHE ONHCHIBaTh U 0000IIaTh CBOM COOCTBEHHBIN U UyKOH OIBIT;

—  YMEHHE H3J1araTh M «3allUIIATh) IMOJTO0XKEHUS paOOTHI.

OO6mmMu TpeOOBaHUSIMH K BBITIOJIHEHHON paboTe SBIISIOTCS:

—  JIOTUYHOCTb, MOCJIEI0BATEIbHOCTh, CHCTEMHOCTD B U3JI0’KEHUU MaTepuaia Mpyu pacKpbITUU TEMBI;

—  YeTKOCTh IMOCTPOCHUS MJIaHAa, MTOJTHOTA pealn3alii UCCIeI0BaTENbCKIX 3a/1aY;

—  1eTnieBas HAIMpPaBJICHHOCTh NPUBOAMMOIO TEOPETUYECKOTO M MPAKTHUECKOro MarepHala, ero
MOTYMHEHHOCTH UCCIIEI0BATEIIECKOMY 3aMBICITY M aJITOPUTMY PEIICHUS TIOCTABICHHBIX 3a7ad;

—  TPaMOTHOCTh METOI0JIOTHYECKOTO " METOAMYECKOTO amrmapara UCCIICTOBAHHS
MIPOrpaMMHUPOBAHHS;

—  KOHKPETHOCTH IIeJIeH W 3a/1a4 MCCIICOBAHUS, TPUHIIMITHATBHAS BO3MOKHOCTh UX JOCTHKCHUS U
pelieHus B Xo/1¢ padoThI;

—  TOJHOTA U3JI0KEHHsI BOIIPOCOB IUIaHa;

—  [pUBJEYEHUE IIHPOKOro Kpyra Yy4yeOHOW M HaydyHOH JUTepaTypbl U, B TEPBYIO Ouepelb,
MEPBOMCTOYHUKOB; CAMOCTOSITEIbHOCTD, YOS TUTEITFHOCTh aPTyMEHTAIIMN B JOKa3aTeIbHOCT CYKICHHH,
BBIBOJIOB U MPEATIOKEHUHN, KOTOPBIE COAEPkKATCS B COOTBETCTBYIOIIUX TIaBaX paOOThI U 3aKIIOUEHUU;

—  TPaMOTHOCTbH MTOCTAHOBKH U OMHMCAHUS HKCIIEPUMEHTAILHOM PaboThI;

—  HaJmu4Me MPHIOKEHUH, COAepKAIIUX UCXOIHBIN pabounii MaTepuar;

—  IpaMOTHOCTH HAMUCaHUS, IPABUIBHOCTh M aKKYPaTHOCTh O(OPMIICHHS.

TpebGoBaHUsIMU K CTPYKTYpPHBIM 3JIEMEHTaM pabOThl ABISIOTCA - 00s3aTeNbHas JIOTHYecKas CBsI3b
MEXIy TJiaBaMu (TIOJpa3aeNiaMu) U MOCIeA0BaTeIbHOCTh PA3BUTHS OCHOBHOM TEMBI Ha TIPOTSKEHUH BCEH
paboTHI.

CTymeHT, caMOCTOSITeNIbHO BBIMIOJHUBIIUN KypCOBYIO pabory, Oyaer B Ooublieil cTemneHu
MOJTOTOBJICH K PEMICHUIO YIPABICHYCCKUX W MPUKIAIHBIX TPOOJIEM M CHUTyallui, BO3HUKAIOIIUX B
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npouecce GyHKIMOHUPOBaHUs oprann3zauuu. Kpome toro, kypcoBasi paboTa MOAroTaBIMBAET CTYACHTA K
BBITIOTHEHUIO TUTUIOMHOM pa0OThl, B KOTOPOU MPUHATHE PEIICHUN CBSI3aHO C YCIEITHOW JeITeIbHOCTHIO
SKOHOMMYECKOI CHUCTEMbI OpraHU3alluu B YCIOBUIX (DOPMUPOBAHUS PHIHOYHBIX OTHOIICHHH.

1.3 BeinoJsiHeHHe KypcoBoii padoThI

KypcoBas pabora — 3T0 KOMIUIEKCHas 3a/a4ya, IPU PEHICHUH KOTOPOM CTYJIEHT HCIOJb3YyeT BCE
3HAHHUS, MOJIyYEHHBIE NPU TEOPETUUECKON YacTU M3Y4YEeHMs TUCUUILUIMHBI [IpoexkTupoBaHue, BHEAPEHUE,
COTIPOBOXKACHHE, HACTPOITKA U 3KCIUTyaTalus HHOOPMAILIMOHHBIX CUCTEM

Pabora nomkHa UMETh IPOPECCHOHATBHYIO TEOPETHUECKYIO M TPAKTUYECKYIO HAPABICHHOCTb.

TeopeTnueckas HampaBIEHHOCTb 3aKJIIOYAETCS B HCIOJNB30BAHMM B Pab0OTE TEOPETHUYECKHUX
MOJIOKEHUH TIpEeIMETa, METOJOJOTUU COBPEMEHHOW HAyKHM YNPABICHUS B PBHIHOYHBIX YCJIOBUSX.
[IpakTHueckass HaPaBIEHHOCTh BBIPAXKAETCS B MPAKTUYECKOM MCHOJIB30BAHMM NPUHLUIIOB U METOJIOB
npeamera. [Ipodeccuonanbubie TpeOOBaHUS MPEAIONATAIOT HATMYKE CBSI3U TEOPUH C IPAKTUKOM.

BrimonHeHne KypcoBoi paOOThI MpEACTaBIsSET COOOW TBOPYECKUU MPOIECC, COCTOSIIUN U3
CJIETYIOIINX OCHOBHBIX 3TAIIOB!

l. VsacHuTe 3agaHMe Ha KypcOBOE INPOEKTUPOBAHUE M COCTAaBUThH ILIAH BBIIOJIHEHHUS KypCOBOTO
IIPOEKTA.

2. BBINOMHUTH MOKUCK U TOAOOP HEOOXOIUMOM JTUTEPATYPHI IO TEOPETUIECKOMY BOIIPOCY MPOEKTA.

3. BBINONHUT TEOPETHUYECKYIO YACTh MPOEKTA, UCIIONIB3YI0 YUEOHYIO U HAYUHYIO JINTEPaTypy.

4. Pemmutp BBUMCIUTENBHYIO 3amadyy Ha OBM, mnpoananm3upoBaTh pe3ynbTaThl U O()OPMHUTH
MOSICHUTEIbHYIO 3aIHCKY.

5. Penen3upoBanmue, 3a1UTa KypcoBOil paOOTHI.

B nmnpouecce BBINOMHEHUS KypcOBOTO NPOEKTAa OCYLIECTBIAETCS TEKYILIMH KOHTPOJb €ro
BBIITOJIHEHUS CO CTOPOHBI MPETOJaBaTEIs.

BrimonHeHHbI KypcoBast paboTa TNpEACTaBISeTCS Ha TMPOBEPKY s JOMycKa K 3allIuTe.
JlomyIeHHbIN K 3a1uTe KypcoBasi padoTa MOJIEKHUT 3alIMTe Ha Kadeape. 3aniura KypcoBOro mpoekTa
JOJKHA COIIPOBOXKAATHCS JEMOHCTpalueil BbIoaHeHUs nmporpaMM Ha OBM. Ilo pesynbraram 3aimiuThl
BBICTABIIICTCS OLIEHKA, KOTOpas CKJIAJbIBACTCS M3 OLEHOK I10 BBINOJHEHUIO KYypCOBOI'O IMPOEKTa, IO
oopMIIeHHIO TIOSCHUTENHHON 3alMHMCKH U TpadUyecKol YacTH B COOTBETCTBUHM C TPEOOBAHHSIMU U IO
3aIlUTe KypCOBOTO ITPOEKTA.

2. METOAUYECKHUE PEKOMEH/JIAIIUM 110 BBIITIOJITHEHUIO 3A/IAHUSA HA KYPCOBOE
HNPOEKTUPOBAHUE

2.1 Opranu3anus BbINOJHEHUS PadoThI

VYcnemHoe BBINOJIHEHHE KypcOBOM paboThl, a B TOCIEAYIOUIEeM M TUIUIOMHOM B IIEJIOM
CYILLIECTBEHHO 3aBUCHUT OT 00ECIIEUEHHOCTH CTYJIEHTa UCXOAHBIM MaTepuasioM. [losToMy npeaBapUTensHO
CTYACHT JOJDKEH HE TOJBKO cOoOpaTh W W3YyYUTh HEOOXOJMMBIC HMCXOJHBIC JaHHBIE B HCCIEAyeMOM
OpraHM3alii, HO W MpopaboTaTh CHELHAIBHYIO JHUTEpPaTypy, 3aKOHOJATENbHBIE AaKThl U Jpyrue
UCTOYHUKU. PykoBoauTeNb paboThl MEPUOAMUYECKH KOHCYIBTHPYET CTYACHTA, a OH 00513aH OTYUTHIBATHCS
O BBITIOJTHEHHOW paboTe mepesi CBOMM PyKOBOIUTEIIEM.

PykoBoauTenb OKa3bIBACT CTYACHTY METOIMYECKYIO IMOMOIb, HANPABJss €ro padoTy, pa3BuUBas
WHUIIMATHBY, BCEMEPHO COJCUCTBYSI Pa3BUTHIO €ro TBOPYECKOW camMocTosTenbHOCTH. (00 Bcex
OTKJIOHEHUSIX B CPOKaxX W KauecTBE BBINOJHEHHS PaOOThI CTYACHT 00s3aH CBOEBPEMEHHO CTAaBHTH B
W3BECTHOCTh CBOETO PYKOBOJIUTEIIS.

OcHoBaHMeM 151 pa3pabOTKH KYpPCOBBIX paboT ABISETCS 3aJaHKE, ITOANMCAHHOE PYKOBOIUTEIIEM.

3amaHueM OIpeensieTcss NepeyeHb BOMPOCOB, MOJUISKANINX pa3paboTke B KypcOBBIX paboTax,
TaKkKe UX 00BeM.

3aaHue Ha BBIMOJIHEHHE PAa0OTHI OpPOLIIOPYETCS B MOSICHUTENBHOM 3aluCKe IMOCie TUTYJIBHOTO
JMCTA U BKIIIOYAETCSl B HyMEpaIio paboThl.

3anaHus Ha KypCcOBYIO padOTy JOJIKHBI OBITh MOJIUCAHBI BEAYLIUM MPENOIaBaTEIEM.

3amaHus JOKHBI MMETh TAKKe JaThl BbIAAYM 33JaHUS M KOHTPOJBHOTO CPOKa BBINOJHEHUS
paboTHI.
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3aaHus Ha KypCcOBOE MPOEKTUPOBAHHUE COACPIKUT JBE YACTH:
TEOPETUUECKYIO;
MIPaKTUYECKYIO.

Teoperuueckass dacTb 3aJaHUsl MPEANOJAraeT BBIMOJIHEHUS aHalIU3a [0 OJIHOMY U3
TEOPETUYECKHUX BOMPOCOB AUCUUIUINHBI «[IpoekTupoBanue, BHEApEHUE, COMPOBOKICHUE, HACTPOIKa U
JKCIUTyaTanusi WHPOPMAIMOHHBIX cucTem». Ocob0oe BHUMaHHE MPH BBITIOJHEHUH TEOPETUYECKOTO
3a/laHusl cieayeT oOpaTUTh Ha CPaBHUTENbHBIM aHAINW3 Pa3IMYHBIX aJbTEePHATUBHBIX BApUAHTOB WM
Pa3IMYHBIX MOJX0I0B K JaHHOU MpoOIeMaTHKe, TOCTPOSHUIO CUCTEM U yCTPOMCTB.

2.2. Ilopsi10K BBINOJTHEHUS] TEOPETHYECKON YaCTH 3aJaHUA:

—  H3Y4YUTh COCTOSHHME BOIIPOCAa HAa COBPEMEHHOM YPOBHE, HCIOJb3ys pPa3jIMYHBIC HCTOYHUKU
nH(popMaLnu;

—  ONpEleIUTh HAJIM4YKe aIbTEPHATUBHBIX BAPUAHTOB PEIICHUS JaHHOI'O BOIPOCa;

—  BBINOJIHUTH CPAaBHUTEIIbHBIA aHAJIN3 BO3MOYKHBIX BAPUAHTOB;

—  0(hOpMHUTH NOSICHUTEIBHYIO 3aIIUCKY 110 TEOPETUYECKOMY BOIIPOCY.

[TpakTnueckas 4acTh 3aaHus MpeanonaraeT pemweHne Ha OBM  Tpex 3amad: BBIYMCINUTENBHOM,

SKOHOMHUYEeCKON U (yHKIHoHanbHOU. [Ipu pemennu 3amaun Ha 9BM HeoOXoaumo cTporo cobiroaaTh
IIOCJIEZI0BATEIBLHOCTD BHIIIOJHEHHS BCEX ATANOB pellleHus 3a1ad Ha OBM.

2.3. IlopsiioK BBINOJHEHUS] MPAKTUYECKON YaCTH 3aJaHMS 10 KAMXKA0M U3 peliaeMbIX 3a1a4:

—  BBINOJIHUTH TOCTAHOBKY 3amaud W ee (opmanmmzanuio B (opme, yAOOHOH Ui HanbHEHIIero
peuieHus 3anauu Ha OBM;

—  pa3paboTaTh aNropuUTM pelieHHus 3agadud Ha DBM, mpencraBuB ero B ClIOBeCHOH (opme Ha
€CTECTBEHHOM SI3BIKE;

—  HamucaTh IporpaMMmy Ha aIrOPUTMUYECKOM SI3BbIKE COTIIACHO Pa3pabOTaHHOMY ajITrOpUTMY;

—  BBIOpaTh WCXOAHBIC NAHHBIE W TMOATOTOBUTH KOHTPOJBHBIN MpUMEp pemieHus 3agaun Ha OBM
COTJIACHO BapUaHTYy 3a/1aHus;

—  BBECTH TEKCT IporpaMMbl B DBM, BBINOIHUTE €€ OTIaKy U PELICHHE;

—  [pPOAHANU3HPOBATH IOJIyYEHHbIE pPE3yJbTaThl, YOEAUTHCS B MPaBUJIBHOCTH BBIOJIHEHUS
KOHTPOJIBHOTO MPUMEPA;

—  ohopMUTH MOSICHUTETHHYIO 3aIIUCKY T10 IaHHOM perraeMoi 3aaaue.

[losicHuTenpHAsA 3amucKa JOJDKHA COAEP/KATh TAKKE PE3yJbTaThl PELICHHs 3aJadd, TEKCTbI

pa3paboTaHHBIX MPOTPAMM.

2.4. CTpyKTYypa NOSICHUTE/IbHOM 3aNIMCKH

[osicHuTenpHas 3amnucka J0hkKHa 0opMIIATECS B cTporoM cootBercTBHH ¢ TpeboBanust [OCT k
TEKCTOBBIM JIOKyMeHTaM. Kak mnpaBuio, NOSCHWTEIbHAs 3allUCKA COIEPKUT BBEIEHUE, PA3NCIbl U
MIO/IPa3EIIbl, IPUIOKEHUS, CIUCOK JIUTEPATYPhl U 3aKIIIOUEHUE.

Bo BBeneHum paercs KpaTkas XapaKTEPUCTHKAa BOIPOCOB KypCOBOT'O IPOEKTa W BO3MOXKHBIX
CHOCO0OB pEIICHUS MOCTABICHHBIX 3a/1a4.

B rteopernueckoil yactu paboThl HEOOXOAMMO BCECTOPOHHE PACKPBITh OCHOBHBIE IMOJIOXKEHHS
TeMbl, OOOCHOBAaTh MX, MOMNBITATHCS PACKPBITh MEPCIEKTUBBI PA3BUTUS TEMBI, DPELICHUS NpodiieM
HCCJICOBAHNS CUCTEM YNPABJICHHA U TAK JaJIee.

IloaToMy 3z1€ch ONMCBHIBAIOTCS TEOPETUYECKHE IIOJIOKEHHUS, PACKPBIBAIOIIKAE CYIIHOCTH
uccienryeMon TeMsbl. JlaeTcs xapakTepuCcTHKa W3YYEHHOCTH - pa3pa0OTaHHOCTHU TEMbI Ha MpPAaKTHKE U B
CYUIECTBYIOIlEH  HAy4yHOM JMTepaTrype, Ha KOTOPYI0 HEOOXOIUMBI  KOHKPETHBIE  CCBUIKH.
PaccMarpuBaeTcs OCBELICHHE U aHAJIN3 PA3JIMYHBIX TOYEK 3pEHUS HA pACCMATPUBAEMYIO TEMY.

B nmpaktuueckoil yactu paboThl HEOOXOAMMO MOITAHO ONMMCATh pelieHue 3a1auu Ha DBM.
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B 3akmioueHny aHaMM3UPYIOTCS MOJMYYEHHbIE PE3yJbTaThl, U MPUBOJUTCS KpaTKoe 0OOCHOBaHUE
WCIIOJIb3YEMBIX NP BBIOJHEHUH KYPCOBOTO TPOEKTa METOJI0B U IPHUEMOB.

3 OPOPMJIEHUE KYPCOBBIX PABOT U UX 3AIIIUTA

3.1 TpedoBaHusi K 0(p)OPMICHHIO NOSICHUTEIbHON 3alIUCKH

3.1.1 OdopmiieHne TekcTa

Texct BeimonHsieTcst Ha ucTtax Gopmara A4 (210 x 297 mm) o I'OCT 2.301.

TekcT BBIMOJHAIOT ¢ TMPUMEHEHHUEM TIEYaTAIOMMX W rpadUyecKuX YCTPOWCTB BhIBoja OBM
(I'OCT 2.004).

Ha xommbroTepe TekcT noipkeH ObITh odopmieH B TekcToBoM pemakrope Word for Windows
BepcuM He Huxke 6.0.

Tun mpudta: Times New Roman Cyr. Hlpudt ocHOBHOTO TeKcTa: OOBIYHBIN, pa3zmep 14 mT.
HIpudt 3aroaoBkoB pa3aenoB: oObIuHbIH, pazmep 14 nt. llpudT 3aronoBkoB moapasnenoB: 0ObIYHBIH,
pa3mep 14 nr.

MeKCUMBOJBHBIA UHTEPBAJ: OOBIYHBIA. MEXCTPOUHBINM HHTEPBAI: TIOTYTOPHBIH.

dopMynbl AOKHBI OBITH OopmiieHBl B penaktope dopmyn Equation Editor m BcTaBieHbl B
JOKYMEHT KaK OOBEeKT.

Pazmepsr mipudTa anis popmyor:

-00BIYHBIN — 14 1T;

-KpynHbIi uHaekce — 10 or;

-MEJIKUH UHIEKC — 8 MT;

-KpyIHbIA cuMBOI — 20 1T;

-MEJIKUN cuMBOJ — 14 mT.

Wnmoctpanuu 1oMxKHbI ObITH BCTABJICHBI B TEKCT:

-mu6o komangamu BCTABKA-PUCYHOK, xoTopsie TO3BOJIIIOT BCTaBHTH PHCYHKH U3
KOJUIEKIIMH, U3 IPYTUX Nporpamm u ¢aiyioB, co ckaHepa, CO3JaHHble KHONKaM{ Ha MaHeNd pUCOBaHUS,
aBTOQUrypsl, 00bekTel Word Art, nuarpaMMbl (Bce MILTIOCTPAIINH, BCTABISEMbIe KaK PUCYHOK, JTOJDKHBI
OBITH IpeoOpazoBanbl B popmat rpadudeckux daitnos, moanepxuBaeMbix Word);

-mi6o komangamu BCTABKA-OBBEKT, mpu 3ToM HEo0Xoaumo, 4TOOBI OOBEKT, B KOTOPOM
CO3/1aHa BCTaBJsieMasi WIUTIOCTpalus, HoepKuBaics peaakropoM Word ctaHaapTHONH KOHGUTYpaLUH.

PaccrosHre OT BepXHEH WJIM HUXKHEH CTPOKU TEKCTa IMOSCHUTEJIBHOW 3allMCKU 0 BEPXHEr0 WU
HIDKHETO TOJIs JIUCTa JOJDKHO ObITh He MeHee 10 MM. AG3alpl B TEKCTE HAUYMHAIOT OTCTYNOM, PaBHBIM
1,25 or.

3.1.2 OcHoBHas YacTh
TekcT OCHOBHOM 4acTH pa3lesstoT Ha pa3/ebl, IOAPa3Ieiibl

Paznensl NOMKHBI MMETHh MOPSAKOBBIE HOMEpa B TpeJesiax BCero TEeKCTa, 00O03HauYeHHbIE
apabckumu nuppaMu 6e3 TOUKH.

[Toxpaznensl 1OMKHBI UMETh HyMEpalMio B MpejAenaX KakKIoro paszesia, HoMepa MOApa3/esioB
COCTOSIT U3 HOMEpA pa3jiesa U HOMEpPA MoApas/iena, pa3eeHHbIX TOUKOl. B koHIle HoMepa nmoapasaena
TOYKA He CTABUTCH.

[Moxpaznen nomyckaercs: pa3dUBaTh HA MYHKTHI, HyMEPalKs KOTOPHIX BHIMOTHICTCS aHAJOTHYHO.

[Tpumep 1.2.3 — o603HauaeT pazzaen 1, moapasaen 2, MyHKT 3.

BHyTpu TYHKTOB WIIM MOAIMYHKTOB MOTYT OBITh NpPHUBEACHBI TepeuucieHus. llepen kaxmou
MO3UIMEN TepeunucaeHusl ciaeayeT CTaBUTh Aeuc WM, IpU HEOOXOAUMOCTH CCBHUIKM Ha OJHO U3
MIEPEUNCIICHU, CTPOYHYIO0 OYKBY, TOCJE€ KOTOpOH cTaBUTCA CKOOKa. [[msi mampHemied neranu3aiuu
MePEYNCICHI HEOOX0IMMO HCIIOIh30BaTh apa0CcKue IU(PHI, MOCTIE KOTOPBIX CTABUTCS CKOOKa, a 3aIucCh
MIPOU3BOJIUTCS € A03aIIHOTO OTCTYTIA.

IIpumep

a) ;

0) ;
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B) .
HaumenoBanus pa3zienoB ¥ MOJpa3/ieioB JOKHBI ObITh KpaTKuMu. HanmeHoBaHue pa3ienoB u
MOJIPA3/IeJIOB 3aKUCHIBAIOT C A03aIIHOTO OTCTYIA C NMEePBOil MPONMCHONH OYKBBI 0€3 TOYKH B KOHIIE, He
noxyepkuBasi. [lepeHocsl c10B B 3aro10BKax He A0MYCKAKOTCS.

PaccTositHue Mexy 3arojloBKaMH U TEKCTOM JIOJDKHO ObITh paBHO 15 mMM. PaccrosiHue mexmay
3arojIoBKaMM pasziesia v mnojapaszuesia - 8 MM. PaccTositHue Mexay TMOcieqHEd CTPOKOM TEKCTa M
MOCJIEAYIOIIMM 3ar0JI0OBKOM IoApaszena - 15 mm.

CtpaHunbl KypcoBOi paboThl ciiemyeT HymepoBath apabckumu nudpamu (1,2,3...), cobmromas
CKBO3HYIO HYMEpAIMIO 10 BCEMY TEKCTy paboThl. Homep cTpaHUIlBl MPOCTABISIOT B LEHTPe BepXHeid
yacTH JucTa 0e3 Touku. TUTYJIBHBIN JTUCT BKIIIOYAeTCs B OOIIYI0 HyMepaluio cTpanull. Homep cTpaHulisl
Ha TUTYJIHHOM JIUCTE, OOpaTHOW CTOPOHE TUTYIHHOTO JINCTA U 3aJaHUM HE MpocTaBiseTcs. Hymepamus
HaYMHAETCS C BBEACHUS ITUBPOI 5.

WNnmoctpanuy ¥ TaONMIBI, PACIONOKEHHBIE HA OTICNIBHBIX JIUCTaX, BKIOYAIOT B OOIIYIO
HyMEpaIuio CTpaHuIl paboThI.

OmneyaTky, OIUCKH, TpapHUuecKue HETOYHOCTH, OOHApy)KEHHbIE B TIPOLECCE BBIMOJIHEHUS,
JIOTTYCKAeTCsl UCTIPABIIATh MOAYUCTKON MIIM 3aKpalIMBaHUEM O€JIbIM KOPPEKTOPOM TEKCTa U HaHECEHHEM
Ha TOM J>K€ MECTE HCIPABICHHOIO TEKCTa MAIIMHOIMCHBIM CIIOCOOOM WM YEePHBIMH YEPHHUIIAMHU.
[Tomapku, cienpl He MOJHOCTHIO YJAJIEHHOTO MPEKHET0 TEKCTa He 10Ty CKatoTCs

3.1.3 OdopmiieHue MLIIOCTPALMIA

WNnmoctpanun (pUCYHKH, YEepTEXH, CXEMbl, JUAarpaMMbl) BBIMOJIHSIIOT Ha JUCTaX AUILIOMHON
paboThl MM Ha JucTax depTexxkHou Oymarm ¢opmara A4 (210x297) 'OCT 2.301 Ha meuaTaromux u
rpau4IecKux yCTporcTBax BeiBo1a DBM.

Nnmroctpanuu pacnoaararoT 0ciie NepBOd CChUIKY HA HUX.

JlomyckaeTcst moMenaTh WUTIOCTPAllMU BOJb JITMHHOW CTOPOHBI TEKCTA C TTOBOPOTOM JIOKYMEHTA
10 YaCOBOMW CTPEJIKE JJIs1 YTCHHUS.

Bce nmmroctpanuu HyMepyroT apadCKkuMu IudpaMu CKBO3HOM Hymepanuei. Ecinu onuH prucyHOK
B TEKCTE, TO CJIEAYET yKa3zaTh «PUcyHOK 1».

JlormyckaeTcss HymepoBaTh WJUIIOCTpallMM B TMpefenax pasaena. B stom cioyuae Homep
WJUTIOCTPALIMM COCTOUT M3 HOMEpa pazjiena U NOPsAJKOBOr0 HOMEPA WILTIOCTPALUH, Pa3eIEHHBIX TOYKOM.

[Ipn ccepikax Ha WUIIOCTPALMU CIEAyeT MUCaTh «... B COOTBETCTBUU C PHUCYHKOM 2» Tpu
CKBO3HOM HyMEpalllH U «... B COOTBETCTBUU C PUCYHKOM 1.2» Mpu HyMepaluu B mpeeaax pasena.

Pucynox 1.1

Nnntoctpanuu MOryT UMETh HAUMEHOBAHUE U MOSICHUTEIbHBIE JaHHBIE (TOJAPUCYHOUHBIN TEKCT).
CnoBo «PucCyHOK» W HaUMEHOBaHHE IIOMEIAIOT IIOCTE TMOSICHUTENbHBIX JaHHBIX M pacrojararoT
CIIeTYFOIIMM 00pa3zoMm:

Ipumep:

Pucynok 1 - CnupanbsHas MOZ€Jb )KU3HEHHOTO IIUKJIa HHPOPMALIMOHHON CUCTEMBI

3.1.4 IlocTpoenue TadauIy
[udposoii matepuan ohpopmistror B Buae Tabdmiwui cornacHo 'OCT 2.105.
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Tabmuipl caexyer HyMepoBaTh apabCKUMHU U pamMu CKBO3HOM Hymepanuei. Eciu B TekcTe oHa
TabnuIa, oHa JOHKHA ObITh 0003HaueHa Tabmuma 1. JlomyckaeTcst HymMepoBaTh TaOJMIBI B Mpeaenax
pasnena. B aToMm ciiydae HOMep TabIUIbl COCTOUT M3 HOMEpPA pasjiesia U MOPsIKOBOIO HOMEpa TaOJIHIIbI,
pa3AeNeHHbIX TOYKOM.

Ipumep — Tabmwmma 1.1

CnoBo «Tabnuiay u HaMMEHOBaHUE MMOMEIIAIOT HAJ TaOIHUIIEeH CIIeAYIOIIMM 00pa3oM:

Tabmuma 1 — [Toka3aTenu paboThl TPAaH3UCTOPA B Pa3HBIX PEKUMAaX

IIpumep odopmiiennst TaGANLBI:

Tabmuua 1 — Knaccuduxanus peiaka HHGOPMAIIMOHHBIX CUCTEM

TOKANLHLLE CHOTEMEL Marireie MHTETpUPOBaHHEIC CpenHue HHTETPUPOBAHHBIC
CUCTEMBI CUCTEMBI
1 2 3
BOCT Concorde XAL Exact Microsoft-Business ~ Solutions -
Huorex NS-2000 Platinum PRO/MIS  |Navision,
Nudocodt Scala SunSystems Axapta D Edwards (Robertson &
Cynep-Menemxep BEOCT-ITPO Blums)
[Mponomxenne Tadbmuip 1
1 2 3
Cynep-Menemxep 1C-IIpennpusitue MFG-Pro (QAD/BMS)
Typ6o-byxranrep BOCC-Kopmoparus SyteLine (COKAII/SYMIX)
Wndo-byxrantep lNamaktuka

Ha Bce Tabmumpl MOMKHBI OBITH CCHUIKM B Tekcre. [lpm ccpuike mumyTt cinoBo «TaGmuma» c
yKa3zaHHEM ee HoMmepa.

Tabnuia MOXET UMETh 3ar0JIOBKH U TT0/3ar0JIOBKH. 3arojOBKH rpad M CTPOK TaOIHIBI CIETyeT
nucaTth C NMPOMUCHOM OYyKBBI, a MOJ3aroJOBKM — CO CTPOYHOW OYKBBI, €CIIM OHU COCTaBISIOT OIHO
IIPEUI0KEHHUE C 3aTOJIOBKOM.

I'padbl Tabnuiel gOmycKaeTcsi HyMepoBaTh Ul OOJIETUEHMs CCBUIOK B TEKCTE, MpH JACICHUU
TaOJIMIBI HA YACTH, a TAKXKE MIPU MEPEHOCE YaCTU TaOIHUIIbl Ha CAEAYIOLIYI0 CTPAHUILY.

I'pady «Homep mo mopsiaiky» B TaGJuuy BKJIWYATHL He aomyckaercs. [Ipu HeoOxomumocTu
HyMepaluy NoKa3aTeiel, mapaMeTpoB WM JIPYTHX JaHHBIX IOPSIKOBBIE HOMEpA CIEAyeT yKa3blBaTh B
nepBoii rpade (6okoBHKe) TAOIUIIBI HEMOCPEACTBEHHO MEPE UX HAMMEHOBAHUEM.

Ecnu Tabnmuna He pa3memiaercs Ha OJHOM JIMCTE, JOMyCKaeTcs JenuTh ee Ha 4acTh. CioBo
«Tabmuma...» yKa3bIBalOT OJMH pa3 cjeBa HaJ MEpBOM YacTbiO TAOIUIIbI, HAJ| IPYTMMHU YacCTSIMH MUIIYT
cioa «IIponomkenue TaOIUIIBL...» C yKa3aHHEM HOMEpa TaOJIHIIbI.

Ecnu Bce mokasatenu, npuBeJeHHbIE B rpadax TaONUIbl, BBIPAXKEHbI B OJHON U TOM ke eITUHMILIE
(GU3NYEeCKOll BENMYMHBI, TO ¢ 00O3HaYeHHe HEOOXOAWMO IOMENaTh Haj TaOIWIeH crpaBa, a TpU
JieIeHUH TaOJIMIIbI HA YaCTH - HaJl KaKJION ee 4acThIO.

[ToBTopsttomuiics B rpade TaOIUIBI TEKCT, COCTOSIIUN U3 OJHOTO CJIOBA, TOMYCKACTCS 3aMEHSTh
KaBBIUKAMH, €CIM CTPOKHU B TaOJHIlEe HE pa3zieieHbl JUHUAMU. Eciu moBTopstomuiics TEKCT COCTOUT U3
IBYX M 0OJIee CIIOB, TO MIPH NMEPBOM IMOBTOPEHUH €T0 3aMEHSIOT ciioBaMu «T0 Ke», a 1ajee KaBbluKaMu.

3.1.5 Cnincok ncno/ib30BaHHBIX HCTOYHHKOB JIUTEPATyPhI

B crnucke Mcnonb30BaHHBIX NPU HANKMCAHUM JUINIOMHOM paOOThl HCTOYHHMKOB, JAOJKHO OBITH HE
MeHee 25-30 ucTOYHMKOB, TakuX Kak 3akoHbl, [ OCTbI, yueOHUKHU, KHUTH, CTAThHU U3 )KYPHAJIOB, PECYPCHI
Wntepner. CBeneHns 00 HCTOYHMKAX CIIEAYET pacroyiaraTh B MOPSAKE MOSBICHUS CCHUIOK HA HICTOUHUKHU
B TEKCTE NUIUIOMHON pabOThl, HyMEpOBaTh apaOCKUMH IHM(pamMu U TMedaraTh ¢ ad3aIHOTO OTCTYTIA.




134

Onucanne Web-CTpaHHIIBI BKJIIOYAET CICAYIOIMIHUE OO0s3aTelIbHBIC dJEMEHThI: ABTOp. 3arjaBue
CTpaHULbl. YKa3aHHE TUIA TOKyMEHTA. DIeKTpoHHbIN agpec [URL].

B kOHIIE TekcTa NPUBOJUTCS CHMCOK HUCIIOIb30BAHHBIX HCTOYHUKOB U JINTEPATypPbl, HOPMATUBHO-
TEXHUYECKON U JPYyroll JOKYMEHTAIMHU, UCIOJb30BAHHOW IPU COCTABIICHUU IMOSACHUTEIBHOW 3aIUCKUA U
BBIYEPUYMBAHUH IPpadUUECKOro MaTepuania.

JlutepaTypa 3aluChIBacTCS W HyMEpYeTCsl B MOpSJKE ee ynmoMmMuHaHus B Tekcte. OdopmieHue
npousBoautTca corsacHo ['OCT 7.1. Cchulkd Ha JIUTEPATYpPHBIE UCTOYHUKHU TPHUBOISATCS B TEKCTE U
KOCBIX CKOOKax B IMOPSAIKE UX MEPEUNCIICHUS 110 CIIUCKY UCTOYHUKOB, Hanpumep /3/, /18/.

Ipumep:

CnucoK UCIOJIb30BaHHBIX UCTOUHUKOB U JINTEPATYPhI

1. ITpukasz ot 26.12.94 Ne 170 ITonoxxeHue o OyXrajaTepckoM ydeTe M oT4eTHOCTH B Poccuiickoit
Oenepanun, npuka3z Munpuna PO Ne 170 ot 26.12.94.

2. T'occ B.C., Cementok DJ.I1., Ypcyn A.Jl. Kareropuu coBpemeHHOW Hayku: CTaHOBIIEHUE U
pazBurue. — M.: Msicib, 2005. — 268 c.

3. Tux B.B. Mudopmarmonnsie cuctemsl B 3koHOMuke: YueOnuk / Ilox pen. npod. Juka B.B. —
Mocksa.: ®unancsl u Ctatuctuka, 2006. —272 ctp.: ui..

4. Mockanenko A.T. Merononorudeckue mpoOseMbl coBpemenHoit Hayku /Coct. A.T.
Mockanenko. — M.: Ilomutuzmar, 2006. — 295 c.

3.1.6 IlpuioxkeHus

Kaxxnoe npuioskeHue cieayeT HauyuHaThb ¢ HOBOIO JINCTA C YKa3aHWEM HABEPXY IIOCEPEIHHE
cioBa «lIpmoxkenue» u ero oOo3HaueHus. IlpuinokeHue TOHKHO HMETh 3arojOBOK, KOTOPBIH
3aMUCBIBAIOT CUMMETPUYHO OTHOCUTENIBHO TEKCTA C MPONUCHON OYKBBI OT/IEIBHOM CTPOKOM.

[Tpunoxenus 0003HAYAIOT MNPOMUCHBIMH OyKBaMH pPYCCKOro ajidaBuTa, HauyuMHasg ¢ A, 3a
uckmouennem £, 3, 1, 0,4, b, b, b.

[Ipumep — Ilpunoxenue B

Ecnu B TekcTe paboThl 0JIHO pHUIIOKEeHHUE, TO OHO 0003HavaeTcs «IIpunoxxenne Ay». [Ipunoxenus
pacrnosararoT B OPAJIKE CChUIOK Ha HUX B TEKCTE.

3.2. Ilopsaaok 3alIUTHI KYPCOBOM padoThl

BrimonnenHast pa®ota mpoBepsieTcss PYKOBOJHUTEIEM, KOTOPBIM JaeT JOMYyCK K 3alluTe WX
BO3BpAILAET €€ Ha J0PabOTKY.

[Ipu mosnoxuTeNbHOM 3aKiIOueHHH paboTa nomyckaercs K 3ammure. llpyn Hanmuuuu 3amMevyaHui
paboTa Bo3BpaliaeTcs Ha 10paboTKy.

IIpu moAroToBKE K 3aIIMTE KYpCOBOW padOThI, CTyIEHT O00s3aH MOBTOPUTH TEOPETUUYECKHUI
MaTepuall AUCLUUILIMHBI ¥ TOATOTOBUTH J0KJIA[ 10 MaTepualy padoTsl Ha 5-7 MUH.

B noknane ciemyer M3JI0KUTH CYyIIHOCTh pabOThI, METOABI pEIeHHs 3aaad, Haubosee BaskHbIC
pe3ynbpTaThl M BbIBOABI MO pabote. Ilocne noknmaga cTyneHTYy MOryT OBITh 3aJaHbl BONPOCHI, KaK IO
COJICPKAHUIO PA0OTHI, TAK U TIO KypCy B LIEJIOM.

OneHka ypoBHS BBINOJIHEHHSI KYpCOBOH paOOThI, a TAaKKe CTENEHU YCBOCHHS TEOPETHUYECKOIO
MaTepuaga IPOU3BOJUTCS KOMUCCHUEH, COCTOSIEH HE MEHEe 4YeM M3 JIByX YEJIOBEK C YYacTHEM
IpernojaBaTeNss — PyKOBOAMTENST KypcoBoM paboTel. OlLeHKa 3a KypcOBYHO pPa0OTy BBICTaBIIAETCS
muddepenpoBanHo. OCHOBHBIMU (aKTOpPaMH, BIUSAIOUIMMHU Ha OIICHKY PaOOThI, SIBISIOTCS:

- CaMOCTOSTENBHOCTD BBINOJIHEHUS pabOTBhI;
- UCIIOJIb30BAHUE B HEU PE3YyJIbTATOB CBOUX UCCIICIOBAHU;
- YPOBEHb TEOPETHYECKON IIOATOTOBKHU CTYJCHTA,
- IPaMOTHOCTh OOOCHOBAHUS TMPEATIaraeMbIX MEPOIPUSATHIA;
- IPAKTUYECKas LICHHOCTD IPUHATHIX PEIICHUM;
- KauecTBO O(hOPMIICHHUS BCEX MAaTEPHAJIOB KypCOBOW pabOTHI;
- MOJITOTOBJICHHOCTH JOKJIa/1a ¥ MIPABHIILHOCTH OTBETOB Ha BOIPOCHI IPH 3aIIUTE KypPCOBOK paObOTHI
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10. IIpuMmepHBbIe TeMBI KYPCOBBIX padoT

l. [IpoexTupoBaHWe CHUCTEMBI aBTOMATH3AalWK JOKYMEHTO0OOpoTa ydeOHoro 3aBenmeHmss Ha 0aze MC 1C:
IIpennpusitue

2. IIpoextupoanue Web-unrepdetica u cpeacts GOPMHUPOBAHUS OTIETHOCTH

3. [IpoexTupoBaHre aBTOMAaTH3UPOBAHHOTO pabodero MecTa pyKOBOAMTENA (MEHeIXepa) IOApa3feleHUs
OpraHH3aLHH.

4. [IpoexkTupoBanre aBTOMAaTU3MPOBAHHOW WH(POPMALMOHHONH CHUCTEMBI 10 y4eTy o0Oecrne4eHHOCTH
MarepuallaMy Iporecca Mpor3BOACTBA MPEAPUSITHS.

5. IIpoextupoBanue APM oneparopa KOHTPOJIbHO-UCTIBITATEIbHON CTaHINH

6. [IpoextupoBanre APM coTpynHuKa KpeJUTHOTO OTena OaHKa

7. [IpoexktupoBanne APM skoHOMMCTa O NMPOTHO3Y 3aKyNOK Ha MPEANpPHUSITHH ONTOBOMN
TOProBJIN

8. [IpoexTrpoBanre NHPOPMALTMOHHONW CUCTEMBI yueTa OapTEPHBIX ONepaIii

9. [IpoexktupoBanre WHGOPMALMOHHONW CHCTEMBI ydeTa JOrOBOPOB M KOHTPOJS 3a HX
HUCIIOJTHCHUEM

10. [IpoextupoBanue HHOOPMALIMOHHON CUCTEMBI yUeTa 3aKyMOK TOBAPOB

1. [IpoekTupoBanre HOOPMAIIMOHHONW CUCTEMBI yUeTa 3a1acoB MPEAIPUATHS

12. IIpoexktupoBanue AC y4era u ONTUMU3ALNMN TPAHCIIOPTHBIX PACXOI0B HA NPEATIPUATUI

13. [IpoektupoBanre HWHGOPMAIMOHHOW CHCTEMBI  y4eTa MaTEPHAIBHBIX  PECYPCOB
NPEANPUATUS

14. [IpoexTrpoBanre NHPOPMALMOHHON CUCTEMBI yueTa 0OMEHa BAIOT

15. [IpoexTupoBanue HHGOPMAILIMOHHON CUCTEMBI yUeTa PUINTEPCKUX ONEpalui

16. [IpoexTrpoBanre NHPOPMALTMOHHONM CUCTEMBI yUeTa CAeIFHON OIUIATh TPyAa

17. [IpoexTupoBanue HHGOPMAILIMOHHOM CUCTEMBI yueTa IIEHHBIX Oymar

18. IIpoextupoBanne BJ] ydera OCyXAEHHBIX K HaKa3aHHAM, HE CBS3aHHBIM C JIMIICHHEM CBOOOIBI, VIS
YTOJIOBHO-UCIIOJTHUTECIIBHBIX I/IHCHeKLII/Iﬁ

19. [IpoexktupoBanre MHGOPMALUMOHHOTO U NPOrPaMMHOr0 oOOecHeYeHus: WHPOPMALMOHHONW CHUCTEMBI
TCCTUPOBAHWA 3HAHUU

20. [IpoexTupoBanre MHOOPMALMOHHOM CHCTEMBl aBTOMAaTH3alMK y4eTa M KOHTPOJIS IyOJIMKAlMy Hay4YHBIX
TPYIOB.

21. [IpoextupoBanne mHMOpMALMOHHOW cucTeMbl «OpraHuzanus ydeOHOro Ipoiecca B 00pa3oBaTeJbHOM
YUPESIKIACHUI.

22. [IpoexTupoBanne HHOOPMAITOHHON CHCTEMBI ABTOMATH3AIIUH IeATEIHHOCTH KaeapHl.

23. [MpoextupoBanne WHGPOPMALMOHHOW MOACHCTEMBI y4yeTa CBEICHWH O BBIIOJHEHHH Hay4dHO-
HCCIEeIOBATENbCKIX PabOT

24. [poexTrpoBanne NHGOPMAIMOHHONW CHCTEMBI aBTOMATH3aLMU AeaTenabHoCTH Kadenpsl. [loacucrema ydera
uHpopManum 0 KOHGEPEHIMAX U OJIUMITHAIAX

25. [IpoexTupoBanue nHGOPMALMOHHOI cucTeMbl yueTa opucHol TexHukH B cpene 1C IIpennpusrue

26. [IpoextupoBanue MC aBTOTpaHCIIOPTHOTO MPEAIPUITHS

27. [IpoextupoBanne C Benenus peectpa akIIMOHEPOB B OaHKe

28. [Ipoextuposanue MC nmoanepku OUp>KEBBIX TOPTOB

29. [IpoexTupoBanre MOAETH I OPTaHU3AINH PadOTH (GUPMEI ¢ TpuMeHeHneM Metogoioruu SADT

30. [TpoexTrpoBaHre MOAEIH IEKTPOHHOH MOIIIMBKY (KHUTH) HA OCHOBE aHAIN3a OTACIbHBIX CTPaHHI]

31. [IpoexTupoBanue HHGOPMALIMOHHON MTOICUCTEMBI aBTOMAaTH3AI[MH CKJIAJICKOTO yUeTa

32. [IpoextupoBanre MHPOPMAIMOHHOW MOACHCTEMBbl aBTOMATH3allMM ydeTa IUIaTeXeil Mo
JI0TOBOpam

33. [poektuposanne THPOPMAITMOHHOM mMojCHCTEMBI PETMCTPALIMHM KOMAHUPOBOYHBIX yIOCTOBEPEHUH B
HH()OPMAIIMOHHON CHCTEME.

34. [IpoexTrupoBanue HHGOPMAITMOHHOM MOACUCTEMBI YUETa aMOPTHU3AIITH OCHOBHBIX CPEJICTB

35. HpOeKTI/IpOBaHI/Ie HH(I)OpM&LIPIOHHOfI MNOoACUCTEMBI Yy4Y€Ta BHYTPCHHCIO IICPCMCIICHUA
MaTCpuraioB

36. HpOeKTI/IpOBaHI/Ie HHCI)OpMaHHOHHOﬁ MMOACUCTEMBI YUCTa onepaunﬁ 110 UMITIOPTY TOBApPOB

37. [IpoekTupoBanre HHGOPMAIIMOHHOW MMOJACHCTEMBI YUeTa peaM3alii TOBAPOB B ONTOBOU
TOPIroOBJIC

38. [poektuposanne THPOPMAITUOHHOH M0/ICHCTEMBI 3IEKTPOHHOTO KATATIOTa 3EKTPOHHOM GHOIHOTEKM
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39. [IpoextupoBanre MHPOPMATUOHHONW CHCTEMBI aBTOMATH3AIMH MOJTOTOBKH KOMIUIEKTA JOKYMEHTAIMH IS
3aKIIFOYCHUS JOTOBOPOB Ha BhimonaeHne HUOKP

40. IIpoextupoBanre WH(POPMAIIMOHHONH CHCTEMBI ABTOMATH3WPOBAHHOTO YYeTa BBIYHCIHTEIBHON TEXHUKU
noapasaciICHusd

41. IIpoextupoBanrne WHGOPMALMOHHOW CHCTEMBI aBTOMATH3MPOBaHHOW reHepanuu Help-daiinoB Ha ocHOBe
TEKCTOBBIX IOKYMEeHTOB opmara Microsoft Word

42. [IpoextupoBanue HHOOPMAITOHHON CHCTEMBI OI[CHKH KauecTBa KOJIUPOBAHUS BUICON300PAKCHUS

43. IIpoexTupoBanue UHPOPMAITMOHHOW CUCTEMbI IJIAHUPOBAHUS HAYMCICHUN 3apaOOTHOM IMJIaThl ISl MajJoro
MIPEANIPUATHUSL

44. [IpoexTupoBanue NHOOPMALMOHHOM CHCTEMBI y4eTa U KOHTPOJIS IeJIOBOU IEePENCKU

45. [IpoexTupoBaHre MPOTrpaMMbI aBTOMATH3AIUN Pa0OTHl MPEIIPUSATHS 10 TOPTOBIIE METAJUIOILIACTUKOBBIM
npo¢mreM Ha ocHOBe cucteMsl «1C [penmpusatuey

46. [IpoexTupoBanue cucrtemMa MUPPOBOK 00PaOOTKH ayANOCHTHAJIOB B PeaTbHOM MacmiTabe BpeMeHH

47. [IpoexkTupoBanne HWHPOPMAIMOHHON CHCTEMBl aBTOMATH3allMM KaCCOBBIX OTEpAIHil
TOPTrOBOTO MPEANPUITHS

48. [IpoexTrpoBanue NMHPOPMAITMOHHON CHCTEMBl aBTOMATHU3AIIUN YUIeTa BBHIOBITHS JCHE)KHBIX
CPEJICTB C paCYETHOTO CUETa OpPraHU3aluu

49. [IpoektupoBanue WHOOPMAITMOHHOW CHCTEMBI aBTOMATHU3aIlMH ydYeTa ITOBPEMEHHO-
MPEMUAIBLHON OIJIAThI TPY/Ia B OPraHU3auU

50. [IpoexTupoBanne HMHPOPMAIMOHHON CHCTEMBl AaBTOMATHU3AaIlMM ydYeTa MOCTYIUICHUS |
BBIOBITHSI MAJIOIICHHBIX U OBICTPOM3HAITUBAIONTUXCS MTPEIMETOB B KOMMEPUYECKOW OpraHu3aIluu

S1. [IpoexkTupoBanne HMHPOPMAIMOHHON CHCTEMBl AaBTOMATHU3AIlMM YydYeTa MOCTYIUICHUS |
BBIOBITHS, OCHOBHBIX CPECTB Ha MIPEIIPHUITHH

52. [IpoexkTupoBanne HMHPOPMAIMOHHON CHCTEMBl AaBTOMATHU3AIllMM YydYeTa MOCTYIUICHUS |
peanu3alnuu TOBapOB B POSHUYHOU TOPTOBIIE

53. [IpoexktupoBanue WHGOOPMAITMOHHOW CHUCTEMBl aBTOMATH3AIlMM Y4yeTa pPacueToB 3a
MIPOXKUBAHUE B OOIICIKUTUI

54. [IpoexTupoBanue HHGOPMAITMOHHONW CUCTEMBl aBTOMATH3AIMK YUYeTa peau3aiiy 1 3aTpaT
Ha JIOCTaBKy Mebenu

55. [TpoexTupoBanue HHGOPMAIIMOHHON CHCTEMBI yueTa U 00CITyKUBaHUS 3asBOK B cpefne 1C
[Ipennpusitue

56. [IpoextupoBanue CYBJl Benenus kadeapanbHoit OMOIHOTEKH

57. [IpoexTHpoBaHue >JIE€MEHTAa aBTOMATH3MPOBAHHOW WH(POPMALMOHHON CHUCTEMBI  JUIA
00paboTKH MHPOPMAITUHU O TEXHOJIOTHYECKOM MPOIIECCE U3TOTOBJICHHSI PUOOPOB U3MEPEHUS BPEMCHH.

58. [IpoekTupoBaHue 31eMEeHTa aBTOMATU3UPOBAHHONW WH(GOPMAIIMOHHON CHCTEMBI «Y4eOHas
pabota kadenpe» ¢ ucnoiabzoBanueM WEB-TexHOMOTHIA

59. [IpoekTupoBaHne dleMEHTa AaBTOMATU3MPOBAaHHOW  HMH(POPMAIMOHHO-YIIPABIISIONMIEH
CUCTEMBI K AOUTYPHUECHT»

60. [IpoexTupoBanue JNeMeHTa  HMH(OPMAIMOHHOM CUCTEMBbl  BHYTPHU3aBOJCKOTO
TJITAHUPOBAHUS TPOU3BOJICTBEHHOM IEATEILHOCTH TPEATIPUSATHS

61. [IpoekTtupoBanue »siaemMeHTa WH(DOPMALMOHHOW CHUCTEMBI Ui aHaldW3a pPe3yJibTaToB
TECTUPOBAHUS

62. [IpoektupoBanue 31eMeHTa HHHOPMALMOHHON CUCTEMBI 00yUEHUS M KOHTPOJIS 3HAHUH

63. [IpoekTupoBaHue 3IeMEeHTa HHPOPMAIIMOHHON CHUCTEMBI OICHKH MPOo(ecCHOHATBHBIX
KOMITETEHITNH U MCUXOJIOTHYECKUX XapaKTePUCTUK MPUHUMAEMOr0 Ha paboTy COTPYIHHKA

64. [IpoexktupoBanue »3yeMeHTa HWH(OPMALMOHHOW CHCTEMBl 1O YYeTy amOyJIaTOpHBIX
TAJIOHOB M UCTOPUI OOJE3HU 11 MyHUIIUTIAIBHBIX MEIUIIMHCKUX YUPEKICHUN

65. [IpoexTupoBanue reMeHTa HHPOPMAIIMOHHON CUCTEMBI pa3pabOTKU yUEOHBIX IJIAHOB

66. [IpoektupoBanue »s1emMeHTa UWHGOPMAIMOHHONW CHCTEMBI CO3JIaHUS M BEJICHUS
TEXHOJIOTHUECKUX MApUIPYTOB U3ICTUN

67. [IpoektupoBanue sneMeHTa HHHOPMALMOHHON CUCTEMbI CPAaBHEHUS yUeOHBIX MJIaHOB

68. [IpoekTupoBaHue 3IeMEeHTa HHPOPMAIMOHHON CHUCTEMBI JJICKTPOHHBIX OMOIUOTEK U

OOIBIINX ApXUBOB
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69. [IpoekTupoBaHue >I€MEHTa CUCTEMbl aBTOMATU3AIMU BelleHus: b/[ u TOproBeIx omneparmii
IJI1 KOMITIBIOTCPHOTO Mara3nHa
70. [IpoexkTupoBaHue  3JIEMEHTa CHCTEMBbI  aBTOMAaTH3alud  OQOPMIICHHS  IIOJIHCOB

00513aTEeNIHLHOTO CTpaxOBaHHA aBTOT’ pa)KIIaHCKOﬁ OTBCTCTBCHHOCTHU

11. Kpurepun oneHKH 3HAHMI CTY/ICHTOB IIPH NPOBEICHUH NPOMEKYTOUYHOM aTTecTANNA

OreHka CTYJIEHTY 3a YCTHBIH OTBET Ha BOMPOC, MMCbMEHHYIO padOTy W BEHINOJHEHHE paboT mpH
TEKYILEM KOHTPOJIE Ha 3aHATHUAX, DK3aMEHAX BBICTaBIISACTCS:

- «OTJIMYHO», €CIIM CTY/ACHT IOKa3aj rIyOOKHe 3HAHUS U IMOHMMAaHUE MPOrPaMMHOTO MaTepHasa
10 MTOCTaBJICHHOMY BOIIPOCY, YMEJIO YBA3BIBAET €r0 C NPAKTUKOM, TPAMOTHO U JIOTUYHO CTPOUT OTBET,
OBICTPO MPUHUMAET ONTUMANIbHBIE PEIICHMUS;

- «XOpOLIO», €CIIU CTYACHT TBEPAO 3HAET NPOrPaMMHBIA MaTepHall, FPAMOTHO €ro U3Jlaract, He
JOMYCKAeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE€ HAa BOINPOC, NMPABUIBHO IPUMEHSET IOJyYCHHBIC
3HaHUA IIPU PELICHUU IIPAKTUYECKUX BOIIPOCOB;

- «yIOBJIECTBOPUTEIBHO», €CIH CTYIEHT HMMEET 3HAHWA TOJBKO OCHOBHOIO MaTepHala IO
MIOCTaBJICHHOMY BOIIPOCY, HO HE YCBOWJ €ro JeTajeil, TpeOyeT B OTIENIbHBIX ClIydasiX HaBOJSIIMX
BOIIPOCOB U1l IPUHATHUS IPABUIIBHOTO PEIICHHUs, JOIMYCKAEeT OTAEIbHbIE HETOYHOCTH;

- «HEYAOBJIETBOPUTEIILHOY», €CIM CTYJEHT JOITycKaeT rpyOble OIIMOKH B OTBETE Ha IMOCTABJICHHBIH
BOIIPOC, HE MOJKET IIPUMEHATH IIOJYYEHHBIE 3HAHMS JUI1 pEUIeHUS 3aJad  WIM  BBIIOJHEHUs
MIPAKTUYECKOI0 3aJaHus.
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METOANYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHUIIJIMHBI

MMPOEKTUPOBAHUE, BHEJIPEHUE, COITPOBOXK/JIEHUE, HACTPOMKA U
IKCIVIYATAIUA THOOPMALNMOHHBIX CUCTEM
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