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1. Opranu3annoOHHO—MeTOAUYECKHUH pa3ae
Llenu u 3aga4n 0CBOEHHMS TUCHUTLITUHBI

Leab1o ocBOCHHS YUeOHOM TUCIUIUTAHBI SIBJISIETCS:

—MOJTrOTOBKA BBITYCKHUKOB K MPOEKTHO-KOHCTPYKTOPCKOW AESITENbHOCTH B O0JIACTH CO3/1aHUs U
BHEJIPCHUS AaNMapaTHBIX W TMPOTPAMMHBIX CPEICTB OOBEKTOB NPOGECCUOHATBHONW NEATEeIHLHOCTH B
COOTBETCTBUM C TEXHUUYECKUM 3aJIaHUEM U C UCIIOJIB30BAaHUEM CPEJICTB aBTOMATU3aLMU IPOEKTUPOBAHNUS;

—dopMuUpOBaHHE Yy CTYACHTOB (yHIAMEHTAIbHBIX TEOPETUUYECKHX 3HAHUI MO BOIpOcCam
METOJIMKH W TPAKTUKH TMPOCKTHPOBAHUS CIIOKHBIX IMPOTPAMMHBIX CPEACTB JJsi WHGOPMAIMOHHBIX
CUCTEM, a Takke 00yueHHE CTYJIEHTOB COBPEMEHHBIM MPOTPAMMHBIM CPEACTBAM JI MPOEKTUPOBAHUS
MIPOrPaMMHOTO OOECTIeUeHHsI, OCHOBaHHBIM Ha ucmonb3oBaHuu CASE-texHomoruu.

3apaunm:

—HM3y4eHUE METOJIOJIOTUU M HHCTPYMEHTAIBHBIX CPEJICTB Pa3pabOTKU MPOTPAMMHBIX CHCTEM;

—HCIIOJIb30BaHHUE MPEAMETHO-OPHUCHTHPOBAHHOMN Cpe/bl pa3paboTKy;

—3HAKOMCTBO C si3bIkoM UML.

—U3y4eHUE BOMPOCOB opraHum3anuu uHbopmanumonHoro obOecreuenus HWC. OcBoenue
METOJIOJIOTMH TIPOCKTUPOBaHUS 0a3 ¥ XpaHWIWI JaHHBIX: aHaIU3 MNPEAMETHOH 00JacTH,
KOHIENTYaJbHOE, JIOTHYECKOe U (PU3nUecKoe MPOESKTUPOBAHHUE.

—pa3paboTka uHTEepdeiica (MPUIOKEHUI) C UCIIOJIb30BAaHUEM C UcToyib3oBaHueM Visual Studio.

—3HAKOMCTBO C aBTOMaTU3UpOoBaHHbIM NpoekThupoBanueM MC ¢ ucnonbzoBanueM CASE-cpencts
StarUML.

3 IlepeyeHns 1adopaTOpHBIX padoT

JlaGopaTtopHas padota Nel PazpaboTka TEXHHUUECKOTO 3aaHuUs
JIaboparopHast pabota Ne 2 PazpaboTka 3CKU3HOTO TPOESKTa

JlabGopaTtopHnas padora Ne 3 OneHka kauecTBeHHBIX Tokasareneid [1C
JIaGoparopnas padota Ne 4 TecTupoBaHHe IPOTPAMMHBIX CUCTEM
JlaGopaTtopHnas padora Ne 5 CocTaBieHHE TEXHOJIOTHIECKON JOKYMEHTAITMH
JlabopaTtopHas padota Ne 6 CocTaBiieHHE MOJIb30BATENHCKON TOKYMEHTAIIUN
JlaGopaTtopHnas padota Ne 7 OdopmiieHrne JOKyMEHTOB cepTU(PUKAIINN
JlaboparopHast pabota Ne 8 CocTaBiieHHE JIMIIEH3HOHHOTO COTJIAIIICHUS

NN E

JlonomHHUTENBHBIE 1a00paTOpHBIE PAOOTHI

9. JlaGopatopuass pabora Nel. «MccrmemoBanue mpeaMeTHOW oOmacTH. J[parpamMmbl MpeneneHToB U
JiarpaMMbl JE€HCTBUI»

10. JTaboparopHas pabora Ne2. «Pa3paboTka, MoJeTUPOBaHUE U aHATU3 CTPYKTYpPbl MH(POPMAIMOHHOMN
CHCTEMBI. JlnarpamMMbl KJIaCCOBY

11. JTaGoparopHast pabota Ne3. «J/luHamuka moBeneHUsS WH(POPMAIMOHHOW cHUCTeMBbl. Jlmarpammbl
B3aUMOJICCTBUS

12. JTaboparopHast pabota Ned. «JluHamuka moBeneHUs WH(POPMAIMOHHOW cHUCTeMBbl. J(marpammbl
cocTosgsHni. Pu3ndeckas MOAEIb CUCTEMBL. J[MarpaMMBbl peannu3anumny

13. Jlaboparopnas padota Ne5. «I"enepanus nmporpaMmmuoro koaa B StarUML»

14. Jlaboparopnas padota Ne6. Cozianue nuarpaMMbl BapUaHTOB MCIIOIb30BaHMSL.

15. JIaboparopHas pabota Ne7. Co3ianue quarpaMm B3auMoOJeHCTBUS.

16. JTaboparophas padota Ne8. Co3manue quarpaMm Kiiaccos.

17. JTaboparopHas pab6ota Ne9. Co3nanue quarpaMm KiaccoB (yueT HOBBIX TpeOOBaHUM).

18. Jlaboparopuas padota Nel0. Co3ganue quarpamm KiaccoB (JIOOABJICHUE CBA3CH MEX Ty KIacCaMH).

19. JIa6oparopnas padota Nell. Co3zganue nuarpaMMbl COCTOSTHHMA.

20. JTabopatopnast padota Nel2. Coznanue quarpaMMbl KOMITOHCHTOB.



1. Jlaboparopnas pa6ota Nel3 Cozganue UML nuarpamm B Microsoft Visio
2. JlabGoparopHas pabora Nel4 M3yueHue MeTOIOB MOCTPOCHHUS TpadUUecKUX MOJAETeH cpercTBaMH
Visual Studio

3. JlabGopatopnas pabora Nel5. Coznanue nuarpamm B Visual Studio

4. JlabopatopHas pab6ota Nel6 JleMOHCTpanmMOHHBIH mpuMep. MoaenupoBanue TpeOOBaHUIMA
II0JIb30BaTENEH

5. Jla6oparopnas padota Nel7 IIpoekTupoBaHHE TOTOBBIX MPOEKTOB. 3adaHUs JJII CaMOCTOSITEIIbHON
paboThI

4. CamocrosiTeJibHasi padoTa CTy/IeHTa

CamocrositenbHas padota crynentoB (CPC) siBisieTcss OCHOBHBIM CIOCOOOM OBJIAJICHUS YI€OHBIM
MaTepuasoM BO BpeMsi, OCBOOOKICHHOE OT OCHOBHBIX 0053aTeIbHBIX YUEOHBIX 3aHITUH.

Ha camocrosiTenbHOe W3yueHHE BBIHOCSTCS TEMbI, BKIIOYEHHBIE B y4yeOHBbIC IUIAaHBI, HO HE
paccMaTpuBaeMble Ha TEOPETUUECKUX U MPAKTUYECKUX 3aHATHUSAX.

Bun 3aHATHS CaMOCTOSITENBbHONW BHEAYAMTOPHOW JEATENBHOCTH CTYJCHTOB MOXET OBbITh
TeopeTndeckuM (paboTa ¢ y4eOHUKOM, JOMOJHUTEIBHOW JHUTEpaTypoM), INpakTHYecKuM (paboTta B
JOMAaITHAX YCJIOBUSX, B Y4eOHBIX KaOWHETax), U KOMOWHUPOBAHHBIM (IIOATOTOBKA TEKCTa, OECEpl,
noknaga, pedepara). Conepxkanne CPC Bkitowaer pazHooOpaszHble (OpMBI JIESTENBHOCTU: padoTa C
auTeparypoi, ohopmienue pedeparon, OyKIeToOB, Oece.

Pa3znooOpa3ubl U (OpMBbI KOHTPOJISI CAMOCTOSITEIbHON BHEAYAUTOPHOM N1E€ATEIBHOCTU CTYICHTOB.
Tak, y4eOHBII MaTepHal, IpeayCMOTPEHHbBIM pabOYMM IUIAHOM It OCBOSHHS CTYACHTaMH B IpoIecce
CaMOCTOSTEIbHON JESITeIbHOCTH, BBIHOCUTCS Ha WUTOTOBBIA KOHTPOJIb (Au(depeHIupoBaHHBINA 3ayerT,
9K3aMEH) Hapsly C y4eOHBIM MaTepualioM, KOTOpBIA OTpabaThIBacTCs NPH MPOBEICHHM 3aHITHH;
KOHTPOJIb KayecTBa CaMOCTOSITEJIbHOIO HW3yUEHHUs MarepHhajia MPOBOJIUTCS BO BpeMs KOHCYJIbTalUM,
WH/IMBUIYyaIbHOTO coOeceI0BaHus MPEoIaBaTeisi CO CTyICHTOM, NP MpoBepKe pedepaTroB, OYKIETOB U
T. II.

CamocrosiTennbHast ~ pabota  Ooyibllle  BCEro  CIOCOOCTBYET — peanu3alid  TpeOoBaHMM
KBaJTM(UKALMOHHON XapakTepucTHKu. OHa BBHIMOJHIET HE TOJBKO Y4eOHbIe, HO U BOCHHUTATEIbHbBIE, U
pasBuBarome (yuknuu. CaMocTosTeNbHAas pa0oTa BOCHUTHIBAET O00S3aTEIBLHOCTh, COOPAHHOCTH,
MyHKTYaJIbHOCTh, CHCTEMAaTUYHOCTh B paboTe.

5. YueOHO-MeTOOMUYECKOE 00ecIeyeHrne U CHUILIHHBI

Ilepeyennb OCHOBHOM y4eOHOI1 IUTEpPaTyPbl, HEOOXO0AUMOM 1JI1 OCBOCHHS AU CIUNITIHHBI

JIsixos, B. @. (CeBKaBI'TY). Ilpuknannas nadpopmaTrka (B SJKOHOMHKE) : IPOSKTUPOBAHUE
nH(pOpMaMOHHBIX cucTeM : yueb. mocodue / B. @. JIsxoB ; MuH-Bo 00pa3oBaHus u Hayku Poc.
®epnepannn, 'OV BIIO Ces. Kas. roc. texs. yu-t1, Y. 2. - Crasponosns : M31-8o CeBKasl'TY,
2006. - 140 c. : un. - bubmumorp.: ¢. 139(11 nHa3s.). - ISBN 5-9296-0342-1
Poues, K. B. MHbopMalinoHHbIe TEXHOIOTUU. AHANTU3 U IPOEKTUPOBaHNE HH(HOPMAITHOHHBIX
cucteM DirekTpoHHEIH pecypc / Poues K. B. : yueObHOe mocodue. - 2-¢ u3n., ucrp. - CaHKT-
[TerepOypr : Jlans, 2019. - 128 c. - ISBN 978-5-8114-3801-3

1.

IlepeyeHb 1ONOJHUTENBHON YUeOHOM JIUTEPATYPbl, HEOOXOAUMOM 1JI OCBOEHMS
AUCHHUIJIMHBI

Abpamos, I'.B. [IpoextupoBanre HHPOPMALMOHHBIX CUCTEM DIIEKTPOHHBIN pecypce : yueOHoe
nocobue / JI.A. Kopo6ora / 1.E. Mensenkona / I'.B. A6pamos ; pen. .A. ABUUHOB. -



[IpoextupoBanue napopmarmoHHsix cuctem,2020-09-27. - Boponex : Boponexckuii
rOCYJapCTBEHHBIN YHUBEPCUTET MHXKEHEPHBIX TexHonoruit, 2012. - 172 c. - Kuura Haxoaurcs B
6a3oBoit Bepcuu ObC IPRbooks. - ISBN 978-5-89448-953-7

Jlunaes, B. B. CucreMHOE NPOEKTUPOBAHUE CIIOKHBIX IPOIPAMMHBIX CPEICTB AJIs
nHpopMmannoHHbiX cucteM. - M. : CUHTETI, 1999. - 224 c. - (UudopmaTuzanusius Poccun Ha
nopore XXI Beka). - bubmmorp.: c. 209-211. - ISBN 5-89638-019-4

Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHETY,
He00XOJUMBIX /IJISl 0CBOEHHUS TUCHUILINHBI

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

6. MeToau4yecKkue peKOMEHAMHU MPENnoIaBaTe 0

Kypc , cooTBeTCTBYIOUIMI JaHHOW HporpaMme, COACPIKHT JICKIHMH, JTa0OpaTOpHBbIC 3aHATHS M
CaMOCTOSITENILHYIO pa0OTy CTYJCHTOB.

[lenpro JIeKIMHA SABIASETCS HM3JIOKCHHE TEOPETHYSCKOI0 MaTepualia M HMJUTIOCTPAIUs  ero
pUMepaMyd  HOBEUIINX HWH(POPMAITMOHHBIX TEXHOJIOTUH, KOMITBIOTEPHOW TEXHUKH, MPOTPAMMHOTO
obecrieyeHus.

[enpro mabopaTOpHBIX 3aHSATUH SBISETCS 3aKPETUIEHHE TEOPETUYECKOro MaTepuana JICKIHH U
BBIPA0OTKA YMEHUS MPUMEHATH TCOPSTHUYCCKUE 3HAHUS IIPH PEIICHUH MPAKTHYSCKUX 3aTaHUH.

OCHOBHBIM TEOPETUYECKHM OIPEICICHHUSIM JIOJDKHBI COMyTCTBOBATH MMOSICHEHHMSI, KaCAIOIIHECS
MPUMEHEHHS JCHCTBYIOINUX WHPOPMAIIMOHHBIX TeXHONoruid B Poccuu. Kypc nekiuit 1omkeH CTpouTcs
Ha OCHOBE (OPMYIMPOBOK TEOPETUYCCKUX TMOJOKEHUH JUCHUIUIMHBI, TaK KaK TOJBKO TPU TaKOM
MOJXO0JIC CTYACHTHI MPHOOPETAOT Oa30BbIe 3HAHUSA, HEOOXOIUMBIC JUIS JaJbHEHIIEr0 HW3YYCHHS
JUCIUILTAH 00IIeTPO(EeCCHOHAIBHOTO U CIIEIUATHHOTO ITUKIIOB B IIETIOM.

B TedyeHHme KaXJ0ro cemMecTpa HEOOXOIAMMO IPOBECTH IO JIBE aTTECTAMH. ATTECTAIlUs MOXKET
MPOXOJUTh B (hOpMe MUCHMEHHOTO OIMpoca MO TEOpur WM B BUae TecToB. CTYIEHT, COaBIIMKA Ha
yJIOBJICTBOPUTEIILHO W BBHIINIC JIBE aTTeCTalldd, a TaKXe CHaBIIMA BCE HAa MOMEHT aTTeCTalllH
n1abopaTopHbIe paObOTHI, TOTYYAST 3a4€T WIIH JIOMYCK K dK3aMeHY.

7. MeToauveckne yKa3aHusl 10 BbITOJHEHHIO JIa00PaTOPHBIX padoT

JlaGopaTopnasi padora Nel PazpaGoTka TeXHUYECKOT0 3aaHMs

[{enb paboOTBI: O3HAKOMIICHHE C TPOIEIYypOl pa3pabOTKH TEXHHUYECKOTO 3aJaHWsl Ha CO3JaHHe
nporpaMMmHoro mponykta ¢ mnpumenenneM ['OCT 19.102-77 «Cragum pa3paboOTKH MpPOrpaMMm |
MPOTPAMMHOM JIOKYMEHTAITUH.

TEXHMYECKOE 3ATAHHE

Ha nanHoii cTaguu BBIMOTHSIOTCS CIAEAYIOMNE PaObOTHI:
1.060cHOBaHNE HEOOXOJUMOCTH Pa3pabOTKU MPOrpaMM:

. IlocTanoBka 3amaydmu;
. CO60p UCXOHBIX MaTepHAaIIOB;
. Br160op u o6ocHOBaHME KpuTepueB 3()(HEKTUBHOCTH U KaueCTBa;

. OO0ocHOBaHHE HEOOXOIMMOCTH MPOBEACHUS HAy4YHO- HCCIEI0BATEILCKUX PaboT.


http://ru.wikipedia.org/wiki/

2.BrinonHenne Hay4YHO-HUCCIIEeI0BATEIbCKUX PA0OT:

. Omnpenenenue CTPYKTypbl BXOJHBIX U BBIXOIHBIX JaHHBIX;

. [IpenBapuTenbHbIN BEIOOP METOJIOB pEIICHUS 33714,

. O6ocHoBaHME 11€1€c000pPa3HOCTH NPUMEHEHUS paHee pa3pabOTaHHbBIX
porpamwm;

. Onpenenenue TpeOOBaHMI K TEXHUUECKUM CPECTBAM;

. OGocHoBaHME MPUHLIUITHAIBHOM BO3MOXKHOCTH DEILICHHS MOCTAaBJICHHBIX 3a/1a4;

3.Pa3paboTtka u yTBepK/IeHHE TEXHUUECKOTO 3aJaHus:

. Onpenenenue TpeOOBaHUI K IPOrpPaMMe;

. Pa3zpaboTka TEXHHKO-3KOHOMHYECKOTO OOOCHOBaHHS pPa3pabOTKH MPOrpaMMBI;

. Omnpenenenue craauii, 3TaroB U CPOKOB pa3pabOTKHU MPOTrpaMMbl M JOKYMEHTAIMH Ha Hee;

. Br100p SI3BIKOB MPOrpaMMHUPOBAHMUS;

. Omnpenenenue HEOOXOIMMOCTHU MPOBEICHHUSI HAay4HO- HCCIEI0BATENbLCKOIM paboOThI Ha
MOCTEIYIOUINX CTAINAX;

. CornacoBanue 1 yTBEpKACHUE TEXHUUECKOTO 3aJaHHS.

Pe3ynbTraToM BBINOIHEHUS JAHHON CTAIUM SIBJIICTCS TEXHUUECKOE 3a/1aHue, O(hOPMIICHHOE B
coorBercTBrH ¢ OC TYCYP.

JlaGopaTopHasi pa6ora Ne 2 Pa3pa6oTka ICKH3HOI0 MPOEKTa

[{esib p a0OTHI: O3HAKOMIICHHE C MPOLEAYPOH pa3pabOTKH ICKU3HOTO MPOEKTa Ha MPOrPaMMHBIHI
nponykt, ¢ npumeHenueM ['OCT 19.105 -78 «lloscHuTenbHas 3ammMcKa K TEXHUYECKOMY MPOCKTY» H
I'OCT 19.404 — 79 «IlosicaurenbHas 3anucka. TpeGoBaHUS K COIEPKAHUIO U O()OPMIICHHUION.

KonkpetHoe copep:kanue pabOT Ha CTaJAUW ICKU3HOTO MPOEKTa U UX OOBEM OIpeleNsieT CTEeNeHb
CIOXKHOCTH pa3zpabateiBaemoro [II1. Pe3ynbTaToM BBIMOIHEHUS JAHHOW CTaJAWM SIBJISIETCS TIOJHOE
ormucanue apxutektypsl IIII. Kak mpaBumo, 3T0 ommcaHue jenaeTcss Ha HECKOIBKUX YPOBHSX
uepapxuu. Ha BepxHeM ypOBHE JeTalM3allMd BBIJCISIOTCS OCHOBHBIE TIOACHUCTEMBI, KOTOPBIM
MPUCBAUBAIOTCA HMMEHA, YCTaHABIIMBAIOTCA CBA3M MEXKAY MOJCHUCTeMaMH, MX (QYHKIHH, IOJydaeMble
MyTeM JIEKOMITO3UIMHU TipearnonaraeMbix ¢ynkuuit [1I1. 3atem mporemypa JeKOMIO3HUIUHN BBITOTHIETCS
JUI KaXJIOW TMOJCHUCTEMBI, BBIIEISIOTCS MOIYJIH, COCTABIAIOIIME MAHHYIO MOJACHUCTeMYy. B koHeuHOM
UTOTe, TOJYYaeTCsl MepPapXWUeCKH OpraHM30BaHHAS CHUCTEMa, COCTOSIIAs M3 YPOBHEH, KaKIbld W3
KOTOPBIX MPENICTaBIIeT COO0N COBOKYITHOCTh B3aMMOCBSI3aHHBIX MOJIyJIEH.

B kauecTBe mpumepa HIKE MPUBOAUTCS (PparMeHT pacIIMPEHHOTO OMHUCAHUS PadoT CTa UM
ACKU3HOTO MPOEKTa:

« pa3paboTKa IIaHa COBMECTHBIX paboT Ha paszpabotky I1IT;

« pa3zpaboTKa 1 000CHOBaHHE MAaTEMATUYECKOW MOJIEIM CUCTEMBI M OMTUCAHHUE PE3yJIbTATOB
MO/JICITUPOBAHNS;

- pa3zpaboTKa 1 000CHOBaHUE AIITOPUTMOB U BpeMeHHBIX rpadukoB ¢yHkimonupoBanus [111 mo
BCEM peXUMaM paboThI;

« pazpaboTKa 1 000CHOBAHHE PECYPCOB MAMSTH IS pealln3allii allfOPUTMOB;

- pa3zpaboTka nepevns JokyMeHToB Ha [111;

- pa3zpaboTka 1 060cHOBaHUE CTPYKTYphI b/], BHEITHUX BXOJHBIX U BBIXOAHBIX JTaHHBIX;

« pa3paboTKa 1 000CHOBAHHE ATOPUTMOB HH(POPMAITHOHHOTO 00ECIICUCHUS;

- pa3zpaboTka 1 o6ocHOBaHUE Habopa TecToB A mpoBepku 111

» pa3paboTKa U 000CHOBaHHS OpraHu3auu padoT mo pazpurtuto [111;

« OopmieHre MOSICHUTETHHOMN 3aITHCKU.

PesynbTaTom BEIOTHEHHUS JAHHOM PaOOTHI SBISIETCS 3CKU3HBIA POEKT, 0(hOpMIICHHBIH B
cootBercTBuM ¢ OC TYCVYP.

JlabopaTtopHasi padora Ne 3 OneHka kauecTBeHHbIX nokasareJeii I1C



[lenbp paboTel: B abopaTopHOil paboTe TECTUPYEM U OIlEeHHWBAaeM KadecTBeHHBIC mokasarenu [1C.

Metoauka oneHKH kadecTBeHHbIX mokaszatenel IIC ocHoBana Ha cocraBienun metpuku [IC. B
nabopaTopHOl paboTe HEOOXOAMMO BBITIOIHUTH CIAEAYIOIICE:

1. BriOpars cranmapt mis oneHku kadectBa [IC, aprymenTHpoBaTh cBOM BbIOOp. [lanee
oTto0Oparh TMOKa3aTenn KadecTBa (He MeHee D) W COpMyIHpPOBaTh MX CYIIHOCTh. KaKaplil mokasaTeinb
JIOJDKEH OBITh CYIIECTBEHHBIM, T. €. JOJDKHBI OBITh SICHBI MOTEHLMAIBHBIE BBITOJIBI €0 MCIOIb30BAHMUS.
IToka3zaTenu npeACTaBUTH B BHIE TabauIbI (Tabmuia 1).

[Toka3zatenn xauectBa [CyIIHOCTH MOKa3aTelsi{DKCIIepTHAS Onenka, ycTaHOBIICHHAS
OIIeHKa (BeC) W KCTICPUMEHTOM I
1 8 1
2. YcranoButh Beca mokasareneid W (3w =1).
i
3. Jlist Ka)IoTo T0Ka3aTeisi YCTAHOBUTh KOHKPETHYIO YUCICHHYIO OIICHKY

r or 0 1o 1, ucxo/is U3 CIEAYIOIETO:

[

= 0 — cBoiictBo B IIC nmpucyTcTBYyeT, HO Ka4eCTBO €r0 HEIPHEMIIEMO;

*0.5 - 1 — cBoiictBo B [IC mpucyrctByer u o0JagaeT MpPUEMIIEMbIM Ka4eCTBOM;

» 1 — cBoiictBo B IIC mpucytcTByeT U 001aaeT OuYeHb BHICOKMM Kau€CTBOM.

* Bo3MOkHO, IpUCBOEHUE MTPOMEKYTOUHBIX 3HAUEHUN B COOTBETCTBUU C MHEHUEM OLIEHUBAIOLIETO
JMLa OTHOCHUTENIBHO TOJIE3HOCTH TOTO MM MHOTro cBoicTra [1C.

KOrw Ox

Pe3ynbTaToM BBINOJHEHUS JTAHHON Pa0OThI SBISETCS OTYET C MEPEYHEM MPOBEICHHBIX TECTOB U
paccuMTaHHOE CpejHee 3HaueHHe oleHKH kadectsa [1C.

JlaGopaTopHasi paGora Ne 4 TecrupoBaHHe MPOrPAMMHBIX CHCTEM

[{enb pabGoThI: 3KCHEPUMEHTANIbHOE OlpeneieHre (HaKTUUECKUX (IJOCTUTHYTHIX) XapaKTEPUCTHK
CBOWCTB MCHBITBIBAEMOW ITPOTPAMMHOM CUCTEMBI.

TectupoBaHue SBISETCS 3aBepUIAONIMM ATAaloM pa3pabOTKU MPOrpaMMHOIO MpoaykTa. Emy
MIPENLIECTBYET OJTall CTAaTUUYECKOM M JUHAMUYECKOW OTJIaJKM IporpaMM. B y3kom cwbicie Lenb
TECTUPOBAHUSI COCTOMT B OOHApy»XEHUH OIMIMOOK, LIEeJb K€ OTIaJKH — HE TOJIbKO B OOHApyKEeHHUHU, HO
UB ycTpaHeHuu omnOok. Llenn y oTnaaku u ucnbITaHus pasHble. [I0MHOCTBIO OTIakKeHHAs IporpaMma
MOXXET He o001anaTh ONpPEIeIeHHbBIMU MOTPEOUTENIbCKUMU CBOMCTBAMM U TEM CaMbIM  OBIThH
HENPUIOJHOM K HCIOJB30BaHUIO II0 CBOEMY Ha3zHaueHHI0. He MOXeT Clly)KUThb ajlbTepHAaTUBOU
WCIBITAHUI0O M TpOBEpKa pabOTOCIOCOOHOCTH MPOrpaMMbl Ha KOHTPOJBHOM IIpUMEpe, TaK Kak
nporpaMma,  pabOTOCIIOCOOHass B YCIOBHUSAX  KOHTPOJIBHOTO  IMpPHUMEpa, MOXET  OKa3aThCs
HepabOTOCIOCOOHON B JPYIrHX YCIOBHSX NpUMEHEHUs. [IombITKM OXBAaTUTh KOHTPOJIBHBIM HPUMEPOM
BCE MpeJroiaraeMple YCIOoBUs (pYHKIMOHUPOBAHUS CBOJSATCS B KOHEYHOM CUETE K TEM K€ UCIIBITAHUSM.

MeTo/1bl TECTUPOBAHUS:

*» BOCXOIAUEE TECTUPOBAHUE — nporpamma coOupaeTcsi U TECTUPYETCsS CHU3Y BBEpX.

» HUCXOJAIEE TECTUPOBAHUE — mporpamma coOupaeTcsi W TECTUPYETCS CBEpPXY BHU3.
N3011poBaHO TeCTUPYETCS TOJIBKO FOJIOBHOW MOJYJIb.

* METO/I BOJIBIIOI'O CKAYKA — kaxaslii MOIyJib TECTHPYETCS aBTOHOMHO. [lo okoHUaHumn
TECTUPOBAHUS MOJYJIEH OHU MHTETPUPYIOTCSI B CUCTEMY BCE Cpasy.

« METOJl CAHJABUWYA - npencraBiseTr co0OM KOMIPOMHUCC MEXKIYy BOCXOISIIUM U
HUCXOJAIMM noaxonamu. IIpu mcrnonap3oBaHUMM 3TOr0 METOJA OJAHOBPEMEHHO HAUYMHAIOT BOCXOJSLIEE
U HUCXOJsIIee TECTHUPOBaHME, cOOMpasi MporpaMMmy Kak CHHM3Y, TaK U CBEpXY M BCTpEYasiCh, B KOHIIE
KOHIIOB, I'Ie-TO B cepeauHe. Touka BCTPEYM 3aBUCUT OT KOHKPETHOM TECTUPYEMOM NPOrpaMMbl U
JOJDKHA OBITH 3apaHee olpejesieHa PU U3YYEHUHU €€ CTPYKTYPBHI.



Pe3ynpTaToOM BBITTONTHEHHUS JaHHOW PaOOTHI SBISIETCS pa3paboTaHHBIM TuiaH TectupoBaHus I1C,
OTYET O TeCTUpOBaHUMU U AKT 0 TectupoBanuu [1C.

Jlabopatopnas padora Ne 5 CocTaBiieHHe TeXHOJIOTN4YECKOI TOKYMEHTAIlUN

Ienb paboThl: O3HAKOMJICHHE C MPOLEIYPOH COCTABICHHS TEXHOJOTWYECKOH JTOKYMEHTAIUU K
pa3paboTaHHOMY MPOTPAMMHOMY MPOIYKTY.

Hoxymenmayus no conposoxcoenuio 1111 (System documentation)

oncbiBaeT 111 ¢ Touku 3peHus ee pa3paboTKu.

B cnyuyae neob6xomumoctu Mmonepuusaumu [T k »TOif paboTe mnpuBIEKaeTCs CHEIHaIbHAS
KOMaHZa pa3pabOoTUMKOB-CONMPOBOAUTENCH. DTOM KOMaHIe MpUAETCI HMETh JeJI0 C Takoh xKe
JOKyMEHTAllMel, KoTopas ompenaessija ACSITeNbHOCTh KOMaHAbl IE€PBOHAYAIBHBIX (OCHOBHBIX)
paspabotunxos II1.

Komanga  pa3paboTUMKOB-COMPOBOAMTENEH  JTOKHA  OyJdeT U3ydaTb  TEXHOJIOTUYECKYIO
JOKYMEHTAIMIO, YTOObI MOHATH CTPOEHUE U mpolecc pa3zpaboTku monepHusupyemoro IIII, u BHecTH
HEOOXO/JMMBbIE HW3MEHEHHUS, TOBTOPss B 3HAYUTEILHOW CTENEHH TEXHOJIOTMYECKHE IMPOIECChl, C
MIOMOILBIO KOTOPBIX co3/1aBajicsa nepBoHadanbHbli [111.

JokymenTanus no conpoBoxaeHuo 11 MoxxHO pa3douts Ha 1BE

TPYIIIIBL:

(1) JOKYMEHTalMs, OIpeaesstoniasl CTPOEHUE IporpaMM MU cTpykryp AaHHbIX [1I1un
TEXHOJIOTHIO X pa3paboTKu;

(2) JIOKYMEHTALMIO, IOMOTAOIYI0 BHOCUTh u3MeHeHus B [1I1.

JokymeHTsl ycTtaHoBieHUs noctoBepHocTd III1 BKIIIOUArOT, Mpexknae BCEro, JTOKYMEHTALMIO IO
TECTUPOBAHUIO (CXeMa TECTHUPOBaHMS W OIMCaHME KOMIUIEKTa TECTOB), HO MOIYT BKIJIIOYaTb M
pe3yabpTaThl Apyrux BUIOB poBepku 11C, Hanpumep, JoKa3zaTenbCTBa CBOWCTB IPOrpamMM.

JloKkyMeHTalMs BTOPOW TPYIIBI COJNEPKHUT PYKOBOJICTBO 1Mo compoBoxaeHuto [T (System
maintenance guide), KoTopoe OMUCHIBAET H3BECTHbIC MpobsieMbl BMecte ¢ IIII, omuchiBaer, Kakue
4acTH CHCTEMBI SIBJSIFOTCSI alllapaTHO- M IPOrpaMMHO-3aBUCUMBIMU, U Kak pasButue IIII mpunsaro B
pacder B ero CTpOeHUH (KOHCTPYKIIUH).

Pe3ynbrarom BBINOJNIHEHUS JaHHOM palOTHI SBJISETCA TEXHOJOTMYECKas JOKyMEHTalus K
paspabotanHomy I1I1, obopmnennas B coorBerctBuun OC TYCVYP.

JlabopaTtopHasi padora Ne 6 CocTaBiieHHe MOJIb30BaTEIbCKOM T0KYMEHTAIIUH

Henb p aGo Tl : O3HAaKOMJIEHME C TPOLEAYpPOH  COCTaBIEHHS  MOJIb30BATEIbCKOMN
(3KCIUTYTallMOHHOM) JOKYMEHTAllMM K IPOrpaMMHOMY HpPOIYKTY.

Ixcnayamayuonnaa Ookymenmayua JOKHa obOecreunBath oTdyxjaaemocts IIC or wux
MEPBUYHBIX Pa3padOTUYMKOB, aJeKBAaTHO OTpaxkaTb TpeOyemMoe BHEIIHEe KaueCcTBO W KadecTBO B
UCIOJb30BAHUH, & TaKXKe BO3MOXXHOCTb OCBOEHHMsI U 3dexTnBHOro npumenenus IIC pocratouno
KBaJTM(HUIIMPOBAHHBIMU crieranuctaMu. OHa TPUMEHSETCS HEMOCPEICTBEHHBIMH I10JIb30BATENSIMU B
COOTBETCTBUM C (PYHKUMOHAJIbHBIM HasHaueHueM IIC, a Takxke 3aKka3uMkaMu, IOKyNaTelssMU U
MOCTaBIIMKAMU  TPOTPaMMHBIX  TpoaykToB. CocTaB 3TOH  JoKyMeHTauuu  (opmupyercs ¢
UCIOJb30BAHUEM YACTH TEXHOJIOTHYECKUX JOKYMEHTOB C Y4YeTOM TpeOOBaHUI 3aKa3uyMKOB MIIU
noTeHuuanbHbix noib3oBaTeneil IIC. CopepkaHue OSKCIUTyaTallMOHHBIX —JAOKYMEHTOB  JOJIKHO
IIPEIOTBPAIATh WIM HUCKIOYaTh BO3MOXKHOCTh HEKOPPEKTHOTO HCIOJB30BAaHUS KOMIUIEKCA IPOTPaMM
M0JIb30BATENIIMU 3a TPEJesIaMU YCIIOBUI 3KCIUTyaTalluM, MPU KOTOPHIX MOCTABIIMKOM TapaHTUPYIOTCS
TpeOyeMble M  yTBEp)KACHHBIE  XapaKTepUCTHKM KadecTBa  (yHkuuonupoanus [IC. Ilpu
(GOpMHUPOBAaHUN HKCIUTyaTallMOHHBIX JOKyMeHTOB [IC, Kkpome 0a30BBIX CTaHIAPTOB >KU3HEHHOTO
LUKJIa MOTYT MCIOJB30BaThCsAd DSl BEAOMCTBEHHBIX HOPMAaTHBHBIX JOKYMEHTOB M (DPUPMEHHBIX
PYKOBOJCTB.

OKcIuTyaTallMOHHAs JOKYMEHTALUs BKIIIOYAET B ceOsl:

e JlokyMeHTanus aiMUHUCTpUpoBaHust ipu npuMeHenuu 11C;
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o JlokymeHTa1us onepaTopoB-1noab30BaTeNeH IPU IPUMEHEHNN TIPOIPAMMHOTO CPEJICTBA;

e JlokyMeHTanws o0yueHus crienuanuctoB npumerennto I1C.

JloKymenmayusa aOMuHucmpupoanusa Tpu SKCIUTyaTallud WH(OOPMALMOHHOW CHUCTEMBI JOJDKHA
o0ecreunBaTh MONACPKKY NEPBUYHON MHCTAJUIALUH, IITATHOTO ()YHKIMOHUPOBAHUS U BOCCTAHOBJICHUS
MpOrpaMM M JaHHBIX MOciie cO0EB M OTKA30B. YTpaBisiouas NesATeIbHOCTh aIMUHUCTPATOPa COCTOUT B
MaHUITyJIMPOBAaHUU YIIPABISIEMBIMU OOBEKTAMH M JIOJDKHA ONMCBIBATHCSA, AHAIU3UPOBATHCS U
peraaMeHTHPOBAThCSl COBOKYITHOCTBIO TpeOOBaHMM M JOKyMeHTOB. /[ 3Toro HeobxonMma MOJHAs
JOKYMEHTAIUsl O KOMITIOHEHTaX HH(OPMAIIMOHHON CHCTEMBI (KOMITBIOTEPAX, CETEBBIX YCTPOHCTBAX),
KOTOpbIE HMMEIOT CBOM OCOOEHHOCTM B YOPABICHHUH C TOMOINBIO CHEUHUATIbHBIX MPOTPAMMHBIX
KOMIIOHEHTOB, MOJAJIEP)KUBAIOIINX AJIMUHUCTPUPOBAHUE U YyIpaBieHHEe cucreMod. K OCHOBHBIM
(GYHKIUSAM CHCTEMbl aIMUHUCTPUPOBAHUSA, OOKYMEHmMbl 071 KOMOPBIX ROOIexdcam pazpadomike u
OUEeHUBAHUIO, OTHOCSTCS:

e [NIAHWPOBAHUE HCIIOJIB30BAHUS NaMATH W IPOU3BOAMTEIIBHOCTU BBIYMCIHUTEIBHONM CHUCTEMBI B
pabouem pexume mnpumeneHuss IIC, omepatuBHOE YIpaBIeHHE | pacHpeilesieHHe pPecypcoB
MH(OPMALIMOHHON CUCTEMBI;

e HHCTAJUIALUSA U TeHepanus padouux Bepcuil [IC nns onepaTUBHBIX MOJIb30BaTENEH;

e yIpaBJICHHE U YYeT BHEIIHEW Cpeapl MpHU BBHINOJIHEHUM aJaNnTallud M peKoH(Urypanuu
koHkpeTHoro [1C;

e BLISIBJICHHE, PETUCTpPAllds M HAKOIUIEHHWE JaHHBIX O cOosix u nedexrax (GyHKIHOHHUPOBAHUS
IIPOrpaMM U JIaHHBIX;

e yIpaBJICHHE  CpPEACTBAMH  3alUThl HMHQOpPMAIMM W  CAHKIMOHHUPOBAHHOIO  JOCTYyIa
MOJIb30BATENCH, aHAJIN3 MOMBITOK B3JI0Ma CHCTEMBI 3alIUThI, BOCCTAHOBJICHUE MPOrpaMM U MHPOpPMALIUU
0a3 TaHHBIX IPU HUCKAKCHUSIX;

ecOOp M 0000IIEHHE CTAaTUCTHKH O KadecTBe (yHKiuoHHpoBanus IIC B cocTtaBe cHCTEMBI
00paboTKu HHPOPMAIIUH.

Jlokymenmayua  onepamopoeé-nonvioeameneil  JIOIDKHa  00€CNEUYMBATH  KOPPEKTHYIO H
KBATU(UIIMPOBAHHYIO IKCIUTyaTallil0 KOMILJIEKCA MPOTrpamMM BO BCEM JTUAMNa30HE €ro XapakTepUCTHK,
MPEINUCaHHBIX TpPeOOBaHUSAMHM 3aKa3yhka U 3a(UKCUPOBAHHBIX METPUKAMH B  HCIIOJIb30BaHHU.
OO0bekTamMu pa3pabOTKU U OICHMBAHMS SIBISIFOTCS JOKYMEHTHl Ha TMPOLEAYPhl M KOMIIOHEHTHI
uHTEepdeiica ¢ BHEMIHEH Cpedod W ¢ TOJNb30BATENSIMH, ONPEACTSAIONINE  HHUITUATU3AIIIO
COOTBETCTBYIOIIIUX OMEPALMid, UX XOJ U Pe3yJbTaThl, a TaKke KOM(MOPTHOCTh UX BBIMOIHEHHS. J[OIKHO
OBITH MPETYCMOTPEHO JIOCTaTOYHOE KayecTBO MACHTHU(HUKAIMHM OIIMOOYHBIX NEHCTBUI M cHTyauuil, a
TaKXe CTaHAapTU3UPOBAHHOM (HOpPMBI COOOIIEHUH 00 OIIMOKaX MOIB30BATENEH.

[IpnoGperenune, nocraBka, pa3pabOTKa, (PYHKIMOHHUPOBAHUE U COMPOBOXKICHHE IMPOTPAMMHBIX
CPEICTB B 3HAUMUTEIbHOW CTENEHM 3aBUCUT OT KBanupuKaluud crenuanuctoB. [loatomy
IKCILTYaTal[MOHHON JOKYMEHTAIuel 00s3aTeNbHO JODKHO TOJACpX)UBAThCS A(hdekTuBHOE 00yueHHe
MepcoHasa ¢ LEeNbI0 ero MOATOTOBKH K MPHOOPETEHHUIO, MOCTaBKE, MPUMEHEHUI0 M COIMPOBOXKICHUIO
nporpaMMHOTO cpenactsa. IIpoyecc odyuenusn cneyuanucmog, KOHTPOJIb U YUET Pe3yJIbTaTOB O0yUYCHHUs
C OILIGHMBAaHHWEM JOCTUTHYTOM UMM KBaJU(pUKAlUU IODKEH TapaHTHpPOBaTh, YTO COOTBETCTBYIOIIHE
KaTeropuud OOYy4YEHHOI'O MEpCOHaja TOTOBBI JJIs BBIIIOJIHEHUS 3aIUIaHUPOBAHHBIX JEUCTBUN U pELICHUS
3a/1a4 ¢ OINpEAEICHHBIM IPOTPAMMHBIM CPEJCTBOM.

Pe3ynbTaTom BhINOIHEHMSI JAHHON pabOTHI SIBISIETCS M10JIb30BATENbCKAsI JOKYMEHTALMS K
paspadotanHomy I1I1, obopmiennas B coorBercTBun ¢ OC TYCVYP.

JlabopaTopHas padora Ne 7 OdopmiieHHe T0KYMEHTOB cepTUPUKAIAN

Ienb paboThl : O3HAKOMIJIEHHE C TpOLEAYpod pa3pabOoTkM M OQOpPMIICHHS JOKYMEHTOB
CepTU(HKAIMH TPOTPAMMHOTO MTPOIYKTA.

IIpaBuna 3anonHenns 01aHKa cepTU(HUKATA COOTBETCTBHSA:
B npunoxenun 1-2 mpuBenensl oOpasubl 3asBku Ha ceprudukanuio u Ceprudukara. B rpadax
cepTH(UKaTa yKa3bIBAIOTCS CICAYIOIMINE CBEICHHS:
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Io3unmus 1 — HawmMeHoBaHMEe W KOJI OpraHa 1o cepTH(HUKAIMH, BBIJABIIETO cepTU(]UKAT, B
COOTBETCTBUHM C aTTECTATOM aKKpeauTaluu (IPOMHMCHBIMU OyKBaMM) M ajapec (CTPOUYHBIMU OyKBaMH).
Ecnu HammMeHOBaHME oOpraHa He IMOMELIAETCs B OJHY CTPOKY, TO JOIyCKAaeTcs aApec IHcaTh IOJ
0003HaYeHHOH cTpoKoil. B ciaydae ecnu opran UCHojib3yeT MedaTh OpraHU3aliM, Ha 0a3e KOTOpPOW OH
o0pa3oBaH, Mocjie HAMMEHOBAHUS OpraHa, BBIIABIIETO cepTU(DHKAT, B CKOOKax (CTPOUYHBIMU OyKBaMM )
YKa3bIBaeTCsd HaMEHOBAHHUE 3TOM OpraHu3aluy, a aJpec — IO0J PEKBU3UTOM 'moanuce" mo3uuuu 15.
HaumeHoBanue opraHa (opraHu3alyu) A0JKHO ObITh MICHTUYHBIM HAUMEHOBAHUIO B IIEUATH.

Mo3uuus 2 — PerucrpanuonHslii HoMep ceptudukara (GopMupyeTcs B COOTBETCTBHH C
NpaBWJIaMH BeJIeHUS [ ocy1apcTBEHHOTO peectpa.
Mo3umus 3 — Cpok naeiicTBus cepTu(dUKaTa yCTAaHABIMBACTCS OPraHOM IO CEPTU(DUKAIHH,

BBIIABIINM cepTU(UKAT, MO MpaBuUiaM, U3JIOKEHHBIM B TOpSAKE CepTUPUKALUU OJHOPOIHOM
npoaykuuu. [Ipu 3TOM naTa NUIIETCA: YHUCIO — JBYMS apaOCKUMH HU(ppaMu, MeCSAI — IMPONKCHIO,
TO/I.

Mo3uuus 4 — HaumeHoBanue, Tum, BUJ, Mapka (Kak MpPaBWUJIO, IMPOIMUCHBIMH OyKBaMHu) B
COOTBETCTBUHM C HOPMAaTUBHBIM JOKYMEHTOM Ha MPOAYKIIHIO; HOMEpP TEXHUYECKUX YCJIOBUU WUIU UHOTO
JIOKYMEHTa, YCTaHaBJIMBAIOLIETO TPeOOBaHMsI K MPOLYKIUH, HOMEp H3JEIMs, pa3sMep MapTHH, IIPU
CEpPUITHOM TIPOM3BOJICTBE yKa3aTh: ""CepUitHOE IPOU3BOJICTBO"; HOMEp HAKJIAJIHOH (0OrOBOpa, KOHTPAKTA,
NacnopTa u T. A.) — JUIs HapTuu (€AUHUYHOIO U3JIEIHS).

Mosumuss 5 — O6mepoccuiickuii knaccudukarop npoaykuuu (OKII). Kox mpoaykuuu (6
CTapUINX Pa3psAoB) MO KIACCHPUKATOPY MPOTYKITUH.
Mo3umust 6 — 9-paspsimHBIA KOJ TPOAYKIMH IO KIACCH(PHUKATOPY TOBAPHOH HOMEHKIJIATYPHI

BHEIIHEH HKOHOMHYECKOW JIEATENbHOCTH (3alOJHSETCS O00s3aTeNbHO Uil UMIOPTUPYEMOW U
IKCTIIOPTUPYEMOH TMpoayKiuu). TONKOBaHWE coJaepKaHUs TMO3UIMU U omnpexaenenue komoB TH BDOJI,
aHaIM3 KJIacCU()MKAMOHHBIX TMPU3HAKOB W JIEKCMYECKHX CPEICTB HMX BBIPAKEHHUS OCYIIECTBIISIOTCS
opranamu ['ocy1apcTBEHHOr0 TaMOXeHHOTro komuteTa Poccuiickoit @enepanuu.

Mo3uuus 7 - [lpu obs3aTenbHON cepTH(UKANN 6 TIEPBOM CTPOKE YKa3bIBAIOTCS CBOICTBA, Ha
COOTBETCTBHE KOTOPHIM OHAa TIPOBOJUTCS, Hampumep: '"OesomacHoctu". Bo BTOpoi cTpoke —
0003HaYeHNE HOPMATUBHBIX JOKYMEHTOB, Ha COOTBETCTBHE KOTOPBIM TIpOBEJEHA CepTU(HUKAIUS -
Ecnmu mpoaykuus ceptuduupoBaHa Ha Bce TpeOOBaHMS HOPMATHUBHOTO JOKYMEHTa (IJOKYMEHTOB),
nepBasi CTpOKa TEKCTOM HE JTOTIOJIHSIETCS.

Mo3uuma 8 — Eciaum ceprudukar BbIIaH M3TOTOBUTENO, YKa3blBa€TCs HAMMEHOBaHUE
MpeanpusaTHsI-u3roToBuTens. Ecnu ceprudukar BblJIaH MpoJaBlly, MOJAYEPKUBAETCS CI0BO "mponasen',
YKa3bIBAIOTCS HAMMEHOBAHUE M aJpec MPeINpHsITHs, KOTOPOMY BBIJAH JaHHBIA cepTHU(UKAT, a TaKKe,
HayuMHasg CO cJoBa '"M3TOTOBHUTENL' HAUMEHOBAHHWE W aJpec  MPEANPUSITHUS — HU3TOTOBUTEIA
npoaykuuu. HanmeHoBaHusl U aapeca NpeAnpUATH YKAa3bIBAIOTCS B COOTBETCTBUM C 3asBKOM.

Mo3unms 9 - [lpu HaMU4MK yKa3bIBAIOTCS PETUCTPAIIMOHHEIN HOMEp B ['ocymapcTBEeHHOM peecTpe
cepruduKaTta CUCTEMbl KayecTBa WJIM MPOU3BOJCTBA CO CPOKOM JEHCTBHS, HOMEp M Jara akTa
(mpoToKONa) O TMpOBEPKE IMPOU3BOJACTBA WM JApPYrue JIOKYMEHTBI, MOJITBEP)KJIAIOIINE CTAOMIBHOCTD
MPOM3BOJICTBA, HAINPUMEp, BbIJAHHbIE 3apyOEKHOW oOpraHu3anueil W YYTeHHbIE OpPraHOH IO

ceprudukarym.
IMo3umusa 10 - Crpoka nocne cinoB "CepTudukaT BbIIaH Ha OCHOBAaHWU' HE 3aIOJHICTCS.
Mo3unmu 11,12,13 — VYka3wsBatoTcs BCE OKYMEHTHI OO0 WCIHBITAHUSAX WM CepTU(DUKAINH,

YUTEHHBIE OPraHOM CepTU(UKALMK MIPU Bblaye CePTUPHUKATA B TOM YUCIIE:

1. TIpoToKOnBl MCTBITAHUNH B aKKpeAMTOBaHHOW nabopatopum (mos.l11, 12, 13 3amomHstoTcs B
COOTBETCTBHUH C TpadamMu TaOIHIIBI).

2 ITpoTOKONBI MCIIBITAHWH B HE aKKPEIUTOBAHHOHN HCIBITATeNIbHOU Jabopatopuu (B mosuiuu 13
YKa3bIBalOTCs HauMeHoBaHMe U nara Pemenusa ['occranpmapra Poccum o pasperieHMH NpOBEACHMS
WCIIBITAHUN B YKa3aHHOMU J1a00paTopun).

3 .JIOKyMEHTBI, BBIAAHHBIE OpraHaMU M CIYXk0aMU TOCYJAPCTBEHHBIX OPIaHOB YIIPaBJICHUS:
I'occansnunnanzopa, I'ockomakonorun P®, rocynapcTBeHHON BerepuHapHOi ciayxObl PO u npyrue
(B mo3. 11— mamMeHOBaHHE OpraHa, BBHIAABIIETO JOKYMEHT, B 1103. 12, 13 — peKBHU3UTHI JOKYMEHTOR).

4 . JIOKyMEHTHI, BBIJAHHBIE 3apyOCKHBIMU OpraHaMH: CEpTHU(HKATHI (MPOTOKOJBI UCIBITAHHI) (B
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mo3. 11 yka3wpiBarOTCS HAaWMMEHOBAaHHWE OpraHa W €ro aapec, B 1mo3. 13 - HaWMMEHOBAaHHWE M JaTa
yTBEp)KACHUS cepTHduKara (IPOTOKOJIA UCTIBITAHUH ), CPOK ICHCTBHUS cepTU(UKATA).

5.1Ipu BbImaue cepTuduKkaTa Ha OCHOBAHWU 3asBJICHHS-ACKIapanuu B mo3. 11 u 12
YKa3bIBAIOTCSl PEKBU3HTHI 3asBJICHUSA-ACKIAPALUHN, a TaKkKe JOKYMEHTOB, IPHUBEICHHBIX B
JeKIapauu.

Mo3uuus 14 — B cinyyae BbIAAYM 3aABUTEINIO JIMLEH3UU HA MPABO MAPKUPOBAHUS MPOIYKIHU
3HAKOM COOTBETCTBUS B JaHHOW MO3UIUHU YKa3blBaeTcs: "MapKupoBaHHE MPOIYKIUU MPOU3BOIUTCS
3aakoM cooterctBus 1o [OCT P 50.460 — 92".

Mo3uumsa 15 — VYka3piBaeTcs MeECTO HAHECEHMs] 3HAaKa COOTBETCTBUS Ha W3JEIUH, Tape,
yIaKoBKE JHMOO CONMPOBOAUTENLHOW JOKYMEHTAIlMM B COOTBETCTBUU C TOPSIKOM cepTH(UKALUU
OJTHOPOJIHOM MPOAYKIIUH.

Mo3uuus 16 — Ioxnuce, nHuIMaNel, GaMwins PyKOBOIUTENS OpraHa, BBIIABIIETO CEpTH(HKAT,
revyaTh OpraHa Wil OpraHu3alyy, Ha 0a3e KOTOpoit 00pa3oBaH opraH, Ha 00EUX CTOPOHAX cepTU(HUKaTA.

Ho3unus 17 - Jlata peructpanuu B ['ocygapcTBeHHOM peecTpe.

Hcnpapnenus, NOJYUCTKU, ONPABKHU Ha cepTU(UKATE HE JOMYCKAIOTCs.

PesynbraToM BBINONIHEHUS TaHHOM paboTHI sABIIsieTCS 0(OPMIICHHBIE 3asBKa HA MPOBE/ICHUE
ceprudukanyu npoaykuuu B Cucteme 100poBoiabHON cepTudukanuu u CepTuduKaT COOTBETCTBUS
I'OCT P na paszpaborannsriii [1I1.

JlabopaTopHas padora Ne 8 CocTaBiieHHe JHIEH3MOHHOTO COTJIAIIEHHUs
Lenb paOGoThl: O03HAKOMJICHHE C TPOLEIYpPONM COCTABJIICHHUS JIMIIECH3MOHHOTO COTJIAIIEHUS
KOHEYHOT'O I0JIb30BATENsl MPOTrPaMMHOIO MPOIYKTA.

Jlunensuonnoe cornamenue (License agreement, JIMIEH3WOHHBIM JOTOBOP) - JOTOBOP, IIO
KOTOPOMY OJIHa CTOpOHa (JIMIIEH3WAp) MPEJOCTABISET NMPABO Ha HCIOJb30BAaHUE H300PETEHUS WIH
WHOTO TEXHHYECKOTO JOCTHXKEHHUs (JMIICH3WI0), a Jpyras CTOpoHa (JMIICH3WAT) BBITUIAYMBACT 32 ITO
OTIpeJIeJICHHOE BO3HATPAXKICHHE.

JIn1eH3MOHHBIE 1OTOBOPHI HA MPOTPaMMHOE 00ECIIEUEHNE COIEPHKAT CIAEAYIOLIUE TYHKTHI:

1. JEKJIAPATUBHAS YACTH (RECITALS)

A. J[loBeputenpb sBISETCA SKCKIIO3MBHBIM 00J1aJaTeleM MUPOBBIX IpaB, Ha IPOrpaMMHOE
o0ecrieueHue U COMyTCTBYIOIIYIO JOKYMEHTAIIHIO,

OTHOCALIYIOCS K (mun  npoepammnozo obecneyenus), Kak U3JN0KEHO J1ajee U ONKCAHO B
[Tpunoxenun "A" k Hactosmemy CornameHuto (nanee umenyemoe "IIporpammuoe oOecrieueHue
Hosepurens").

B. [JloBepurens xemaer mnepenarh llomyuaTento SKCKIIO3MBHYIO, OIUIAYEHHYIO M OeCCpPOUYHYIO
muueHsuio Ha IlporpammHoe obGecnieuenune [loBeputens B <cTpaHax™>, INpU  COXpPaHEHHUH
9KCKIIIO3UBHBIX TpaB B

<CTpaHax~>.

JIOBEPUTEJIb W TIOJIYYATEJIb  VIIOMMHAIOTCSI B  JIAJIBHEMIIEM TIO
OTHEJIBHOCTU KAK "CTOPOHA", A BMECTE

- KAK"CTOPOHBI".

HACTOAIIUM VIOCTOBEPAETCHA, 4qTo, NpUHUMAs BO

BHUMaHHE MCXOJHBIC MPEANOCHUIKA M B3aWMHBIE 00s3aTENbCTBA, W3NIOKEHHBbIE HIKE, CTOPOHBI
JIOTOBOPUJIUCH O HIXKECIIEAYIOLIEM:

2. OITPEJEJIEHNS (DEFINITIONS)

Hwxecnenyromnme noamyHKTh (0003HaYeHHBIE OOJIBIINMHI OYKBaMH) MMEIOT B HACTOSIIIIEM pa3Jieie
CJIEyIOIINEe 3HAUCHHUS.

"IIpaBa [loBepurens" o3navator Bce mnpaBa JloBepurens Ha IIporpammuoe obecrieueHue
Hoeputena. B uensix nHacrosimero CornameHusi, €cid KOHTEKCT TaKOBOIO He TpedyeT uero-imdo
npyroro, IIporpammuoe obecrieuenue JloBeputens BkItouaeT B ceOs nroObie M3menenus JoBepurens
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(kak ompezencHo B paszere 3).

[Ton "Wudopmauuein" mnoHumaercs irobast crenudukanus, MAOKyMEHTAIUs, IPOTrpaMMHOE
oOecrieyeHue, JUCTHUHTU TMPOTPAaMM, CXEMbl, YEepTEeKH, JaHHbIe, KIMEHTCKHUE CIHUCKA U OTYETHI,
(¢uHaHCOBas JOKyMEHTalUs, JAeioBas MHpopMauus W jrobdas apyras uHpopmaius HOZOOHOTO poja B
ANEKTPOHHOM WJIM 3pUTEIbHO UYWTAEMOM BHJE, KOTOpas SBISETCS ~ COOCTBEHHOCTHIO  W/WIH
KoMMepueckoi TaitHo#i [loBeputens, [lomydarens i AddumupoBanHoro ymna [Tomygarens.

Tepmun "JluneHsnonHsle TmpaBa" o3HadyaeT Bce npaBa JloBepurtens Ha JIMieH3MOHHOM
TEPPUTOPUH, BKIIFOYAs, HO HE OTPAHMYUBASCH, PAaBa HA WCIIOIH30BAHUE, MOAU(DHUKAIINIO U TIOITOTOBKY
MIPOM3BOJHBIX Tpou3BeAeHU Ha ocHoBe [IporpammuHoro oOecneuenus [loBepuTens, a Takke IPaBoO
cyonunensupoBanusi IIporpammuoro obOecmneuenust JloBepurens [Uisi WCHOJIB30BaHUS (TPETHUMH
munamu) Ha Jlunensunonno Teppurtopun.

[Ton "JIMLIeH3MOHHOM TEPPUTOPUEN" TOHUMAETCSA TEPPUTOPHUS

"JlokyMeHTalus 10 MPOrpaMMHOMY oOOecreueHuIo" oO3HavyaeT JOKYMEHTbI, MOMMEHOBAHHBIE
nanee B [Ipunoxenun "A".

3. TIEPEJJAYA (GRANT)

Hoseputens HactosmuM nepenaer llomyuaTento SKCKIIO3MBHYIO, ITOJIHOCTHIO OILIAUYEHHYIO,
Oeccpounyto nuieH3uo Ha "JIuieH3noHHble npasa’ B COOTBETCTBUM ¢ HACTOSIIMM COrlallleHUEM.

4. YCIYIM 110 TIOAAEPXKE ITPOTPAMMHOI'O OBECIIEUEHUS (SOFTWARE
SUPPORT SERVICES)

JoBeputens 00s3yeTcsl OKas3blBaTh WJIM NPEeIIpUMET Mepbl Mo okasaHuto Ilomyuatento
pa3yMHBIX ycIyr mo obcnyxkuBaHuio mnonaepxke IIporpammuoro obecneuenus [loseputens. Takue
ycayru OyayT okazanbl [lomydarento o 0ObIYHBIM JICHCTBYIOIIMM CTaBKAM.

5. POSJITU (ROYALTY)

B Buzme xommeHcanuu 3a nepenaHHele npaBa Ha IIporpammuoe oOecnieuenue Ilomydarens
BbIIIaunBaeT /loBepuTento posuiTu U3 pacuera

_% ot umcTol CyMMy Mpoaax, Mpou3BeACHHBIX [lomydareneM WM COOpaHHBIX HM.

6. [IPEKPAILLEHUE (TERMINATION)

7. CYJIEBHBIN 3AIIPET (INJUNCTIVE RELIEF)

8. KOH®UJEHIMAJIBHOCTE (CONFIDENTIALITY)

8. TAPAHTHU JJOBEPUTEJIS (GRANTOR WARRANTIES)

9. TAPAHTHH [TOJTYYATEJIS (GRANTEE WARRANTIES) 10.CAPAHTHS
BO3MEILEHUS VIIEPBA, HAHOCHUMOTI'O MHTEJUIEKTY AJILHOI
COBCTBEHHOCTH JIOBEPUTEJIST (GRANTOR'S INTELLECTUAL PROPERTY

INDEMNITY)

11, 3AIIUTA [IPOTPAMMHOI'O OBECITEUEHMS JIOBEPUTEJIS (PROTECTION
OF THE GRANTOR SOFTWARE)

12, TAPAHTHS BOSMEILEHUS YIIEPBA (INDEMNITY)

13, OTKA3 OT OTBETCTBEHHOCTH (DISCLAIMER)

14, VIIPABJLIIOIINI ~ 3AKOH U TEPPUTOPHAJILHAS
TTOJICYTHOCTD (GOVERNING LAW AND VENUE) 15.0TCYTCTBUE ITPABA HA OTKA3 (NO
WAIVER)

16. COBOKYITHOCTB CPEJICTB CYJIEBHOI 3AILIUTEI (REMEDIES CUMULATIVE)

17, JEJIUMOCTE COTJIALLIEHUS (SEVERABILITY)

18. SK3EMIUISPLI (COUNTERPARTS)

19, OTHOILIEHUS CTOPOH (RELATIONSHIP OF PARTIES)

20. IIEPEYCTYIIKA (ASSIGNMENT)

21, W3BEILEHUS (NOTICE)

22. OBS3ATEJIbHOE JEMCTBUE (BINDING EFFECT)

23. 3AT'OJIOBKU PA3JIEJIOB (SECTION HEADINGS)

24, W3JIEPXXKHN 3A [TPUHY IUTEJIBHOE NCITIOJIHEHHE
(EXPENSES FOR ENFORCEMENT)
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25. [TOJIHOTA COTI'JIALIEHUS (ENTIRE AGREEMENT).

Pe3ynbraToM BBITOIHEHNS JAaHHON PaOOTHI ABJIsIETCS pa3padoTanHoe JIMIEeH3MOHHOE COoTTIanIeHne
Ha pa3paborannsiii [111.

JIABOPATOPHAS PABOTA Ne 6
«Co3naHue TUarpaMMbl BADHAHTOB HCI0JIb30BAHMS

Lean padoThI:

Coznarp nuarpammy BapuanTtos Mcnonb3oanus (Use Case) mist coOcTBeHHON HH(POPMAIMOHHOM
CUCTEMBI, TOJO0HO TOMY, KaK IOKa3aHO B mpumepe. Tpedyembie Uisi 3TOro JEHCTBUS TOIPOOHO
nepeurciensl nanee. 'otoBas auarpamma BapuantoB McnonbsizoBanust (Use Case) nomkHa BBITISACTD
KaK Ha pUCyHKe 1.

JTanbl BHINOJHEHUS JJA00paTOPHOH PadoThI

1 Co3aats muarpaMmsl Bapuanros Mcnoibp30BaHus, BADUAHTOB UCHOIL30BaHUA U JIEHCTBYIOIINX

JIMIL.
1.1 JIBaxxaw! menkuute Ha [aBHOU nuarpamme BapuwantoB Mcnonbs3zoBanusi (Main) B Opaysepe,

9TOOBI OTKPHITH €e.
1.2 C nomomsto kHonku Use Case (Bapuant Vcrnonb30Banus) naHeaIn HHCTPYMEHTOB
MIOMECTUTE Ha JJMarpaMMy HOBBIM BapuUaHT MCIIOJIb30BaHMs. Ha30BUTE 3TOT HOBBIN BapHaHT
ncnoJyib30BaHus "BBecTu HOBBIN 3aka3".

1.3 TloBTOpHTE 3TaIlBl, YTOOBI MOMECTUTH HAa JAMArpaMMy OCTajbHbIE BApPUAHTHI UCIIOJIb30BAHUSA:
W3mennth cymecTByrommii 3aka3, Hamewyarats wHBEeHTapHYIO omuch, OOHOBUTH WHBEHTAPHYIO ONHCH,
OdopmuTs 3aka3, OTKIOHUTH 3aKa3

1.4 C nomompto kHOmkH Actor (JleiicTByrolee JMI0) MaHEIW WHCTPYMEHTOB IOMECTUTE Ha
JnyarpaMMmy HOBoe JieiicTByroiee uio. Hazosute ero "[Ipoaasen.

1.5 [loBTOpUTE MpEABITYIIHE 1IaTH, TOMECTUB Ha IUarpaMMy OCTaJIbHBIX JEHCTBYIOIIUX JIUII:
VYnpapnstomuii marazuHom, Kiepk marasuna, byxranrepckas cuctema

2 Yxa3aTh aOCTpaKTHBIC BAPUAHTHI HCTIOJIb30BAHMUS.

2.1 IlenkHuTe TpaBOd KHOMKOW MBIINIM HA BapUaHTE MCMHOJIb30BaHUs "OTKIOHHUTH 3aka3" Ha
nuarpamme. B oTkpeiBmemcst MeHio BeiOepuTe myHKT Open Specification (OTKpBITh CIIEIU(PHUKAIIHIO).
[TomeTbTe KOHTpONBHBIM mepekittouatenb Abstract (AOcTpakTHBIN), YTOOBI clenaTh 3TOT BapUaHT
HCIIOJIb30BaHUSl A0CTPAKTHBIM.
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BesecTtu
HOBbI 3aKas3

>

Byxrantepckas cucrtema

Mpopaseu MaMeHuTb cylecT-

BYIOLLMI 3aKa3

OTKNOHUTL 3aKa3
<<extends>>

HaneyaTtaTtb MH-
BEHTaPHYO OMUCh

OdbopmnTb 3aKas
Knepk B

MarasuvHe

Ynpasnsawowuu
MarasuHoMm

OGHOBUTb UHBEH-
TapHYH ONUCb

Pucynox 1 — luarpamma BapuanTtos Mcnonb3oBaHust A1t cUCTeMbl 00pa0OTKHU 3aKa30B

3 J1oGaBUTh accolnaluy.

3.1 C nomompro kHOomku Unidirectional Association (OgHOHampaBlIeHHAsT acCOIMAIUs) TaHETH
WHCTPYMEHTOB HApHUCYWTE acCOIMallMIi0 MEXAy JeHcTByromuM JuioMm IIpogaBenr u BapuaHTOM
HCTOJIb30BaHMs ""BBecTr HOBBIN 3aKa3'.

[ToBTOpHTE ATOT 3TAI, YTOOBI MIOMECTUTH HA IUArPAMMY OCTaIbHBIE ACCOLUALIUH.

4 J106aBUTH CBSI3b PACIITUPECHHUS.

4.1 C nomompio kHomku Generalization maHenu HWHCTPYMEHTOB HApUCYHWTE CBSI3b MEXKIY
BapUaHTOM HCIONb30BaHus "OTKJIOHUTH 3aka3" W BapHaHTOM HCMOJb30BaHus "OdopMmuTh 3akas".
Crpenka N0KHA TPOTAHYTHCA OT MEPBOr0 BapUaHTa MCIIOJIL30BaHMS KO BTOpomy. CBsi3b paciiupeHus
O3HayaeT, 4YTO BapHaHT HCNONb30BaHUS "OTKIOHUTH 3aka3" TMpU HEOOXOJUMOCTH JOTOJHSET
(YHKIIMOHATBHBIE BO3MOXKHOCTH BapuaHTa UCTOIb30BanHus "OdopMuTh 3akas".

4.2 IllenxkHuTe MpaBOl KHOIMKOW MBIINIM HA HOBOW CBSI3M MEXJIYy BapUaHTaMU HCIOJIb30BAHMS
"Otknonuts 3aka3" u "Odopmuts 3aka3". B oTkpeiBmeMcs: MmeHio BeiOepuTe MyHKT Open Specification
(OtkpeiTh cnenmdukanuio). B packpbiBaromiemMcsi CHHCKE CTEPEOTUIIOB BBeOUTE CIOBO extends
(pactmmmpenue), 3arem Haxkmute OK. CroBo <<extends>> MOSIBUTCS Ha JIMHUH JAHHOU CBSI3H.

5 I[OﬁaBI/ITb OonMcaHvsl K BapuaHTaM UCIIOJIL30BaHUS.

5.1 Beigenure B Opay3epe BapHaHT UCIIOIb30BaHMs "BBecTr HOBBI 3aka3".

5.2 B OKkHE NOKYMEHTallMM BBEAMTE CIEAYIOIIEe OMUCAHWUE K ITOMY BapHaHTY HCIOJIb30BAHUSA:
DTOT BapUaHT UCIOIB30BAHUS JAeT KJIMEHTY BO3MOXKHOCTh BBECTH HOBBIN 3aKa3 B cucTeMy. C MOMOIIBI0
OKHA JJOKyMEHTAIIUU BBEIUTE OMUCAHUS KO BCEM OCTaJIbHBIM BapHaHTaM MCIOJIb30BaHUSI.

6 J106aBUTh onucaHus K ACHCTBYIONIEMY JHUILY.

6.1 Beimenute B Opaysepe neiictByromiee auio IIpogasen. B okHe gokymeHTaIuu BBEAUTE IS
ATOr0 JEUCTBYIOIIETO JHIa cleayromiee omucanue: [IpomaBernr - 3TO CIy)Kalluil, JAOCTaBISIIOIIMNA U
cTaparoiuiics nponath mnpoaykiuioo. C TOMOIIBI0 OKHAa JOKYMEHTAllMd BBEIUTE OMNHCAHUS K
OCTaBIIUMCS ICUCTBYIOUINM JTUIAM.

7 lpukperuieHue ¢aityia K BApHAHTY UCTIOTH30BAHUSL.
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7.1 Jlnst onrcaHus TJIAaBHOTO TIOTOKAa COOBITHI BapuaHTa MCIOJIb30BaHUsA "BBecTu HOBBIN 3aka3"
coznaiire ¢aitn OrderFlow.doc, cogeprkariuii cieayonuii TeKCT:

IIpooasey svibupaem nynkm "Coz0ams HO8bIU 3aKa3" U3 uMerue2ocs MeHio.

Cucmema svi600um opmy "lloopobrocmu 3axaza”.

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

IIpooasey coxpansiem 3axas.

Cucmema co30aem HOBbILL 3aKA3 U COXPAHsEM €20 8 6a3e OaHHbIX.
7.2 lllenkHuTe IMpaBOi KHONKOM MBIIIM HAa BapuaHTE UCI0JIb30BaHus "BBecTu HOBBIN 3aka3". B
OTKpBIBIIEMCS MeHI0 BhIOepuTe myHKT Open Specification (OTkpsITh crieniudukanuro). [leperiqute Ha
BKIIATKy ¢aitnos. lllenkauTe mpaBoii KHOMKOM MBI Ha OEIIOM I10JI€ U U3 OTKPBIBIIIETOCS] MEHIO
BbIOepuTe yHKT Insert File (Beectu daiin). Ykaxute ¢aitn OpenFlow.doc n HaxxmuTe Ha kKHOTIKY Open
(OTKpBITH), YTOOBI MIPUKPENUTH (DA K BAPHAHTY UCIIOIH30BAHUSI.

JlaboparopHast pabota Ne 7 «Co3nanue quarpaMmm B3auMOICHCTBUSD

eab padoThi:

Pazpabortare nuarpammsel [locnenoBarensHocTn U KoonepaTtuBHble AuarpaMmbl, OMHCHIBAIOIINE
BBEJICHHE HOBOT'O 3aKa3a B MH(OPMAIMOHHYIO ccTeMy 00pabOTKH 3aKa30B.

3aMeyaHusi K BBINOJHEHHIO 3aJaHus. M3yunB nuarpammy Use Case, derko ompeneneHa
o0y1acTh pUMEHEHUs cucTeMsl. Jlanee HEOOXOAMMO MPOAHAIU3UPOBATE €€ COCTABHbIE YacTH. Bricimii
IIPUOPUTET CPEU NOJIB30BaTENEH NMEET BapUAHT UCIOIb30BaHus "BBeCcTH HOBBIM 3aKa3", OH K€ CBsI3aH C
HauOOJIBIIMM PUCKOM. B CBSI3M ¢ 3TUM HEOOXOAMMO PACCMOTPETh €ro B MEpBYO ouepedb. st aToro
HEOOXOMMO YETKO OMNpPEJeIUTh IMOTOK COOBITHIA, KOTOpBIA OyAeT pealn30BBIBATHCS B BapHAHTE
UCIOJb30BaHUA ( HEOOXOIMMO ONHCAaHHE CLEHAapHeB). B pesyibraTe ONMCaHHE MOXKET BBITJISIETh
CJIeIYIOIIUM 00pa3oMm:

° [IponaBen; BBOOUT HOBBIN 3aKa3.

o IIponaser nbITaeTCSl BBECTH 3aKa3, HO TOBapa HET HA CKIIAJIE.

o [IponaBer mpiTaeTcs BBECTH 3aKa3, HO MPHU €ro COXpaHEHMM B 0a3e aHHBIX MPOU30LLIA
ommoKa.

Coszpnaiite quarpammy IlocnenoBarensHocTy 1 KoonepaTuBHyto AuarpaMMy, OTpa)<arollyr0 BBOJ
HOBOTO 3aKa3a B cHCTeMy oOpaboTku 3aka3oB. ['oToBas auarpamma IlocienoBaTenbHOCTH JOJKHA
BBITJISIZIETh KaK HA PUCYHKE 5.

OTO TOJBKO OJIHA U3 JAMArpaMM, HEOOXOAMMBIX JUIS MOJIEIMPOBAHUS BapHaHTA MCIOJIb30BaHMA
"BBecTtu HOBBIN 3aka3". OHa COOTBETCTBYET YCIEIIHOMY BapUaHTy Xoza coObITHil. Iy onMcaHus ToOro,
YTO CIyYUTCS, €CJIM BO3HUKHET OINMOKa, WM €CJIM IOJb30BaTelb BBIOEPET Jpyrue ACUCTBUS U3
MpeIJIOKEHHBIX, IPUIETCS pa3padoTaTh apyrue auarpaMmbl. Kaxxaplil aabTepHATUBHBIN MOTOK BapHaHTa
UCTOJb30BAHUS MOXXET OBITh IPOMOJICIMPOBAH C TIOMOIIBI0 CBOMX COOCTBEHHBIX JHarpaMm
B3anmonericTBus.

JTansbl BBINOJTHEHUS J1a00paTOPHOIi padoThI.

1 Hactpotika.

1.1 B wmenoo wmomenu BbiOepute myHKT Tools > Options (MacTtpymentst > Ilapametpsl).
[TepeitnuTe Ha BKIAAKY JUarpaMm.

1.2 Konrponsnbie nepekiatouarenu Sequence Numbering, Collaboration Numbering u Focus of
Control nomxub! 661Th TOMeueHbl. Haxkmute OK, 4T00BI BBIATH U3 OKHA MTApaMETPOB.

2 Co3nanme nuarpammel [lociaenoBarenbHoCTH.
2.1 Illenkaure mpaBol KHONMKOM MbImK Ha JlormueckoMm mpencraBieHun Opoysepa. B

OTKpBIBIIEMCSI MeHIO BeIOepuTe MyHKT New > Sequence Diagram. HazoBute HOBy10 aumarpammy "BBon
3aka3a". JIBax /bl MIETKHUTE HA HEl, 4TOOBI OTKPBITH €€.
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3 Jlo0aByieHMe HA IMarpaMMy J1eiiCTBYIOLIEro JINIa U 00beKTOB.

3.1 Ileperammre nevictByromee auio [Ipogasen (Salesperson) ¢ 6poy3epa Ha guarpaMmy.
3.2 Ha manenu nHCTpYMEHTOB HaskMuTe KHONKY Object (OOBEKT).
3.3 lllenxkHHUTE MBIIBIO B BEPXHEH YacTU AUArpaMMBbl, YTOOBI TOMECTUTh TyJa HOBBIM OOBEKT.
HazoBure 00nekT "Order Options Form -- Beibop BapuanTa 3akasa'.
3.4 TloBTOpHUTE 3TANBI, YTOOBI IOMECTUTH HA JUATPAMMY BCE OCTAILHBIE OOBEKTHI:
# "Order Detail Form" -- ®opma Jleranu 3akaza
# "Order N1234" -- 3aka3 Ne1234.

4 Jlo0GaBJyieHre COOOIIEHUI HA TMAarpaMMmy.

4.1 Ha manenu WHCTpYMEHTOB HakmMuTe KHOMIKY Object Message (CoolmieHne o0beKTa).
4.2 TlpoBenuTe MBINIBIO OT JIMHUM KU3HU aktepa [IpomaBen; k JuHMM >Xku3HU 00BekTa BBIOOP
BapUaHTa 3aKasa.
4.3 Brinenus coobuienue, BBeaute ero ums "Create New Order" -- Co3maTh HOBBIH 3aKas.
4.4 TloBropuTe ATAMbl, 4YTOOBI IOMECTUTH HA AUATPAMMY JOMOIHUTEIBHBIE COOOIICHMS:
# Open form -- OtkpeITh hopmy (Mexay BeibopoMm BapuanTa 3aka3a u JletansMu 3akasa)
# Enter order number, customer, order items -- BBecTu HOMep 3aKa3a, 3aKa3urKa M YUCIIO
3aKa3bIBaeMbIX npeameToB (Mexay [IponaBuom u Jeransmu 3akaza)
# Save the order -- Coxpanuts 3aka3 (Mmexay [TpomaBuom u Jleransmu 3akasa)
# Create new, blank order -- Co3mars mycroii 3aka3 (Mmexay Jleramsamu 3aka3a u 3aka3zom
Nel234)
# Set the order number, customer, order items -- Beectu HOMep 3aKa3a, 3aKa34unKa U YHUCIIO
3aKa3bIBa€MbIX IIpeaAMeETOB (Mexay Jeransimu 3akasza u 3akazom Nel234).
# Save the order -- Coxpanuts 3aKa3 (Mexay Jleransamu 3akasa u 3akazom Nel234)
3aBepiueH nepBbli ATan padoTel. ['oToBas nuarpamma IlocimenoBarenbHOCTH IpeICTaBICHA HA
pUCYHKE 2.
Teneps HaMO 03200TUTHCS 00 YIIPABISIFOIIMX O0BEKTaX U B3aMMOJICHCTBUY ¢ 0a30i JaHHbBIX. Kak
BUJIHO U3 AMArpaMmbl, 00beKT JleTanu 3aka3za UMeeT MHOKECTBO OTBETCTBEHHOCTEH, ¢ KOTOPHIMU JIydIlie
BCETO MOT ObI CIIPABUTHCS yIpaBistomuii 00bekT. KpoMe Toro, HOBBIN 3aka3 HOHKEH COXPAaHATH ce0s B
0a3e naHHBIX caM. BeposTHO, 3Ty 005S3aHHOCTH Jyulile ObLTO ObI MEPENIOKUTh HA APYTOM 0OBEKT.
5 JloGaBneHue Ha AMarpaMmy JOMOJHUTENbHBIX 0OBEKTOB.
5.1 Ha manenu WHCTpYMEHTOB HakmuTe KHONKY Object. IllenkHUTE MBIIIBIO MEXKIYy O0BEKTaMH
Heranu 3aka3a u 3aka3 Nel234, 4yro0bl MOMECTUTH TyJ1a HOBBI OOBEKT.
5.2 Benute umst oobekta - Order Manager (YpaBisitonuii 3aKa3amm).
5.3 Ha na"enu MHCTpYMEHTOB HaxxMuTe KHONKY Object. HOBBIIf 0OBEKT pacroyiokuTe crpaBa OT
3akaza Nel1234. Beenute ero ums - Transaction Manager (Y paBIsrOIIAi TpaH3aKIIASIMH ).
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Popma Oetanu

3aKasa

3aka3 Ne1234

NMpopaBey
dopma BbIGOpa
BapuaHTa 3aKa3a
1: Co3patb

| T
| |
| |
| HOBbII 3aKa3 |
1 -
| |
| |
| |
| }

2: OTKpbITL (hopmy

3: BBecTn HOMep 3aKa3sa, 3aKa3uMKka U 3aKkasbiBaeMble npeameTbl

T
|
|
|
|
|
|
|
|
» |
|

>

|
} 4: CoxpaHuTb 3aKas3
|
l

|
|
|
|
|
|
|
>
|
|

5: CospaTe nycToM 3akas |

>
|
|

6: 3apgaTh HOMep 3aKa3a, 3aKa3uMKa M 3aKasbiBaeMble npeameTk

>
|

>

T
|
|
|
| 7: CoxpaHuTb 3aKas
|
|
|

|
|
|
I
|
|
|

PI/ICYHOK 2— I[I/IanaMMa HOCJ’IGI[OBEITCJ'ILHOCTI/I BBOJIa HOBOT'O 3aKa3a IMOCJIC 3aBCPIUICHUA IICPBOT'O

sTamna paboThI.

6 HasHaueHne OTBETCTBEHHOCTEN 00OBEKTAM.

6.1 Boeigenure coobmenue 5 (Coznate mycToit 3aka3). Haxmure komounaruio kiasum CTRL +

D, 9T00BI Y1anuTh 3T0 COOOIICHHE.

6.2 TloBTOpHUTE ATAIBI, YTOOBI YAATUTH JIBA MOCIEIHIX COOOIICHUS:

# Bectn HOMCD 3aKa3ad, 3aKa3uuKa U YUCJIO 3aKa3bIBACMBIX IIPEIAMCTOB

# CoxpaHUTb 3aKa3

6.3 Ha manenn uHCcTpyMeHTOB HaxkmutTe KHOMKy Object Message. [lomectute Ha guarpammy
HOBOE COOOIIEHME, PACIONOXKUB €ro noj coobueHneM 4 mexnay Jleransimu 3aka3a U YIpaBisIFOIIMM
3akazamu. HazoBure ero Save the order (CoxpaHuTh 3aKa3).
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2: OTKpbITL hopmy

Mpoaasey

®dopma BbIGOpa ®opma fetanu MeHeaxep 3akas Ne1234 MeHepxep
BapuaHTa 3akKasa 3aKasa 3aKa3oB —_— TpaH3aKuuit

| T

} 1: Co3patb }

| HOBBIN 3aKa3 |

P

|

|

|

T
|
|
|
|
|
| |
| |
| |
| I ———
| | |
3: BBecT HOMep 3aka3a, 3aKa3uMKa U 3aKa3biBaeMble npeameTbi
| |

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

\

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

| |

4: CoxpaHuTb 3aka3

\4

5: CoxpaHuTb 3aka3

| |
| |
| |
| |
| |
| |
| |
| |
[yl |
gl |
o |
é: Co3patb nycTon 3aka3
| |
P
| |
| |
7: 3a.anb HOMep 3aka3a, 3aKka34uka U 3aKka3biBae Mble npeameTbl
I |

—_—
|

|

I I

8: COXpa‘HMTb 3aka3 }
|

I

| »
.

|

|

|

|

|

| |

| | |

} 9: Co6patb MHopmaLuio 0 3akase
| | |

| ﬂ—r

| | |

| . .

} 10:CoxpaHuTb MH(POPMaALMIO O 3aKa3e B 6a3e AaHHbIX
: | |

|
|
|
|

—

Pucynok 3 — luarpamma IlociieoBaTe/ibHOCTH ¢ HOBBIMU 00beKTAMU

6.4 TloBTopuTe 3Tamel 4 - 6, 100ABUB COOOIICHHS C IIECTOTO IO JEBATOE M Ha3BaB HX:

# Create new, blank order (Co3nath HOBBIN 3aka3) - MeXIy YIPaBISAIOIIMM 3aKa3zaMH U
3aka3om Nel234.

# Set the order number, customer, order items (Bectu HOMep 3akasa, 3aka34yvKa M YUCIIO
3aKa3bIBAEMBIX MIPEMETOB) - MEXAY Y TPaBJISIONIUM 3aKa3amMu U 3akazom Nel234,

# Save the order (CoxpaHuTh 3aka3) - MEXIy YIPABISIOIIMM 3aKa3aMU U Y IPaBISIFOIUM
TPaH3aKIHIMHU.

# Collect order information (Mudopmanus o 3akaze) - Mexay YNPaBISIOLIM
TpaH3akUUsAMHU U 3aka3zom Nel234.

6.5 Ha manenu uncTpyMeHTOB HaXkxMuTe KHOTIKY Message to Self (Coobmenue cebe).

6.6 lllenkauTe HA JWMHUU KU3HU OOBEKTAa YTPABIAIOMIMA TPAaH3aKIMSIMU HUKE COOOIIEeHUs 9,
nobaBuB Tyaa pednexcuBHoe coobmenue. HazoBute ero Save the order information to the database
(CoxpanuTth HHPOPMAIIHIO O 3aKa3e B 0a3e JaHHBIX).

Teneps auarpamma [locrnenoBaTensHOCTH JOMKHA BRITIISICTh KaK HA PUCYHKE 3.

7 CooTHECcEeHHE 0O0BEKTOB C KJIaCCaMHU.

7.1 HlenkauTe mpaBoil KHOMKOW MBIM Ha 0O0bekTe BriOop BapmaHTa 3aka3za. B oTkpbiBIIEMCS
MeHio BbiOepute mMyHKT Open Specification (OTkpeiTh cnenudukanuio). B packpsiBaroemMcs: Cucke
kiaccoB BeiOepuTe MyHKT <New> (Co3nate). [TosiBUTCS OKHO crienm@uKanuu KiaccoB. B mone umeHn
Beeaute umsa OrderOptions (Beibop 3akaza). Illenxkaure Ha kHOmMkKe OK. BBl BepHeTech K OKHY
cnienuuKauu 00bEKTa.
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7.2 B crniucke knaccoB BeiOepute Tenepb kiace OrderOptions. lenkauTte Ha kHOMKE OK, 9TOOBI
BEpHYThCS K auarpamme. Temepb oObekT HaszbiBaeTcs Order Options Form : OrderOptions (Bsibop
BapuaHnTa 3aka3a : OrderOptions).

7.3 [1511 COOTHECEHHS OCTAIbHBIX OOBEKTOB C KJIACCAMU TTOBTOPUTE ATAIIBI:

# Kimacc OrderDetail cootHecuTe ¢ 00bekTOM [leTanu 3akasa.
# Kmacc OrderMgr - ¢ 00beKTOM YTIpaBIAIONINI 3aKa3aMH.
# Knacc Order - ¢ o0bexToM 3aka3 Nel1234.
# Knacc TransactionMgr - ¢ 00beKTOM YTIPaBIAIONINIA TPaH3aKIUAMU.
[Tocne 3aBepiieHus 3TUX JACHCTBUI Ballla TUarpaMMa JI0JDKHA BBITJISIIETh KaK Ha PUCYHKE 4.

8 CooTHeceHnue coO0LIEHNH C oOnepalUMU.

8.1 lenkHute npaBoit KHONKOM Ha coobmenuu 1, Co3naTe HOBBIN 3aKa3. B OTKpbIBIIEMCS MEHIO
BbIOEpUTE MYHKT <new operation> (co3aarhk onepanuio). [losBurcs okHO crenudukanuu onepanuu. B
1oJjie UMeHHU BBeauTe uMs onepauuu - Create (Co3nare). Haxkmure Ha kHonky OK, 4T0ObBI 3aKpBITH OKHO
crieur(UKauy onepanuy U BEpHYThCS HA JUarpaMmmy.

2: OTKpbITL hopmy

MpopaBel
MeHeaxep
dopma BbiGopa dopma fletanu MeHemxep . TpaHsakuuu:
BapuMaHTa 3akasa: 3aka3a: 3aKa30B: % Menenxep
Bui6op3akasa DOetanu3akasa MeHeaxep3aka3oB Eas TpaHsakumu
| T T
} 1: Co3patb }
: HOBbLIV 3aKa3 :
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|
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T

|

|

|
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|
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|
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|

|

3:BBecm HOMep 3aKa3a, 3aKa34uKa U 3aKa3biBaeMble nNpeamMeTbl |
| | |

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

4: CoxpaHuTb 3aKa3

5: CoxpaH1Tb 3aKa3
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|
|
|
|
|
|
|

6: Co3pgaTb nycTon 3aka3
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|
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|
|
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|
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|
|
|
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|

|

|

7: 3apats HOMep 3aKkasa, 3aKa34yuKa n 3aKasbiBae Mble npeamMeTbl
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|
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|
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|

I

|
8: Coxpa‘Hm'b 3aKas

I
1 l
! 9: Cobpatb MHopMauuio O 3aKa3e

|

|

|

|
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|

I

| | |
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I I I

10:CoxpaHuTb MHOpMaLUIO O 3aKa3e B 6a3e AaHHbIX
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Pucynox 4 — JIlnarpamma IlociaeqoBaTenbHOCTH C KMEHAMH KJIACCOB.

8.2 Emie pa3 mIenKHHWTE NMpaBOil KHOMKOH MBINIM Ha cooOmeHnu 1. B OTKphIBIIEMCS MEHIO
BbIOepuTe HOByrO omepanuio Create(). Iloropure cooOmenus ¢ 1 mo 6, moka HE COOTHECETe C
OIepaIMsIMH BCE OCTAJIBHBIE COOOILCHHUS:

# Coobmenue 2:OTKpbITh cooTHEcUTE ¢ onepanueit Open()
# Coobuienue 3: Beectu HOMep 3aKa3a, 3aKa3uyMKa U YHUCIIO 3aKa3bIBAEMBbIX MPEAMETOB - C
onepanueit Submitinfo().
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# CooOmenune 4:CoxpaHuTh 3aKa3 - ¢ onepanueit Save().

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

# CooOmenue 6:Co3nath mycToii 3aka3 - ¢ oneparueit Create().

# CooOmienre 7: BBectn HOMep 3aKka3a, 3aKa3uynKa U YHCJIO 3aKa3bIBAEMBIX MPEIMETOB - C
onepanueit SetInfo().

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

# CooOmenue 9:Mudopmarus o 3akase - ¢ oneparueit Getlnfo().

# CoobOmenue 10:Coxpanuts MHPOpPMAIUIO O 3aKa3e B 0aze JaHHBIX - C Omepalueit

|
|
|
|
|
|
|
|

—

Commit.
Bama auarpamma noimkHa BBITVISIAETh KAK HA PUCYHKE 5.
NMponaBey
MeHexep
®opma BbI6opa ®opma fletanu MeHexep . TpaH3akumn:
BapvaHTa 3aKkasa: 3aKasa: 3aKa30B: W MeHemxep
Bri6op3aka3a Deranu3akasa MeHemkep3aKa3oB =Res TpaHsakumm
| | | | |
| 1: Create() l | \ ! !
| | | | | |
—h | | | |
i i 2: Open() i ! | |
| —_— | } l l
| | | | | |
| 3: Submitinfo() | ! | |
1 1 > | | |
| | | | | |
| | | | | |
| | | | | |
| 4: Save() | ! | |
| | > | | |
} \‘ } 5: SaveOrder() ; \‘ \‘
| | | [y | |
| | | T | |
} } } } 6: Create() } }
| | | R |
| | | | | |
} } } } 7: Setinfo() } }
| | | | . |
| | | | | |
; ; ; } 8: Saveprder() }
| | | | | 5\
| | | | | |
| | | | | |
! ! | ! | 9: GetInfo() |
| | | | -~
| | | | |
| | | | |
! ! | | | 10: Commit()
l l l | !
| | | | |
| | | | [
| |
| |
| |

Pucynok 5 — JIluarpamma ITocinenoBaTenbHOCTH € MOKa3aHHBIMU HA HEH omneparusaMH.

9 Coznanune KooneparuBHoO# AnarpaMmabl.

s coznanus KoonepaTuBHOM AMarpaMMbl JOCTATOYHO MPOCTO Ha)kaTh KiaBuiny F5 wmu, ecrnu
BBl XOTH CaMU MpoJieyaTh Bce TpeOyeMble ornepaluy, BOCIOJIb3yHTeCh MPUBOIUMBIM JaJI€€ IIIAHOM.

9.1 IllenkHuTe mpaBOMl KHOMKOW MBINIKM Ha JlormueckoMm mpencTraBieHHMH B Opaysepe. B
OTKpHIBIIEMCsI MeHIO BbiOepuTe myHKT New > Collaboration Diagram. HazoBute 3Ty nuarpammy BBon
3aka3a. [llenkHuTe Ha HEil 1BaXKAbl, YTOOBI OTKPHITH €€.

10 To0aBy1eHne 1eiicTBYOLIEro JIUIA U 00bEKTOB HA JUATPAMMY.

10.1 Ileperamure neiictBytomee auto [Ipomaser (Salesperson) ¢ 6poy3epa Ha 1uarpammy.
10.2 Ha manenu HHCTpYMEHTOB HaxxmuTe KHONKY Object (O0beKT).



22

10.3 [leaxkHUTE MBITIBIO T/I€-HUOYAh BHYTPU JUATPAMMBI, YTOOBI TOMECTUTD Tya HOBBIA OOBEKT.
10.4 HazoBure o6bekt "Order Options Form" -- BeiGop Bapuanra 3akasa.
[ToBTopute stamnbl 10.3 u 10.4, 9TOOBI TOMECTUTH HA JUATPAMMY BCE OCTAIBHBIC OOBEKTHI:

# "Order Detail Form" -- ®opma Jleranu 3akaza

# "Order N1234" -- 3aka3 Ne1234.

11 loGaByieHne cOO0IIEHNIA HA TUATPAMMY.

11.1 Ha nanenu unctpymeHTOB HaxmuTe kHONKy Object Link (CBs3p 00bekTa).
11.2 IlpoBenuTe MbIIBIO OT AeicTBYoIero auna Ilponasen k 06bekTy Boi6op BapranTa 3aKasa.
11.3 [HoBTopute 3tansl 11.1 u 11.2, coennHuB CBSI3SMU ClIeyIOMINE O0BEKTHI:
# JletictByromee nuno [Ipoxaser u o6bwekT eranu 3akasa.
# O0bexT Bei0op BapuanTa 3aka3za u 00bekT Jleranu 3akasa.
# O0mbekT JleTanu 3akaza u 00bekT 3aka3 Nel234.
11.4 Ha nanenu uHCTpyMEeHTOB HaxmuTe kHONKY Link Message (CooO1ieHue cBs3m).

11.5 Hlenkuute Ha cBs3u Mexay [Iponasiiom u BeibopoMm BapuaHTa 3akasa.
11.6 Brigenus coobienue, BBeaute ero ums "Create New Order -- Co31aTh HOBBIH 3aKa3''.
11.7 IoBtopute 3tamnsl ¢ 11.4 no 11.6, momecTUB Ha AUAarpaMMy Bce OCTajbHbIE COOOIICHUS, KaK
MIOKa3aHO HUXKeE:
# Open form -- OtkpeITh popmy (Mexxay Bridopom BapuanTa 3akasa u Jleransmu 3akasa)
# Enter order number, customer, order items -- BBecTu HOMep 3aKa3a, 3aKa3unKa M YHCIIO
3aKa3bIBaeMbIX MpeameToB (Mexay [Iponasiiom u Jletansimu 3akasa)
# Save the order -- Coxpanuts 3aka3 (mexay [IpomaBuom u Jletansamu 3akasa)
# Create new, blank order -- Co3znare mycroit 3aka3 (Mexny Jleransmu 3akaza u 3akazom
Nel1234)
# Set the order number, customer, order items -- Beectu HOMep 3aka3a, 3aKa34unKa U YUCIIO
3aKa3bIBaeMbIX MpeameToB (Mexy [etansamu 3aka3a u 3akazom Nel234).
# Save the order -- Coxpanuts 3aka3 (Mexay [eransamu 3akasza u 3akazom Nel234)
Tenepsp, kak U paHbllle, HAIO MPOJOHKUTH pabOTy U MOMECTUTH Ha AUArpamMMmy JOMOJHUTEIbHBIE
3JIEMEHTBHI, @ TAK)KE PACCMOTPETh OTBETCTBEHHOCTH OOBEKTOB.

12 lo6aB/1eHHe Ha AMArpaMMy I0NOJHUTEJIbHBIX 00bEKTOB.

12.1 Ha nanenu uHCTpyMEHTOB HaxkmuTe KHONKy Object.

12.2 [llenkHUTE MBIIIBIO Te-HUOY/b HA AUarpamMme, 4ToObl TIOMECTUTh Ty/1a HOBBIA OOBEKT.
12.3 Beenute ums oowekta - Order Manager (Ynpapisironuii 3akazaMu).

12.4 Ha maHenu MHCTPYMEHTOB Ha)xxMHTe KHOIIKY Object.

12.5 TlomecTuTe Ha TUAarpamMmy €Iie OJMH OOBEKT.

12.6 Beeaure ero ums - Transaction Manager (Y paBisiomuid TpaH3aKIUSAMH).

13 Haznauyenmne oTBeTCTBEHHOCTEH 00HLEKTAM.

13.1 Beigenure coobmienue 5 (Co3aath mycToi 3aka3). BeigensiiTe ciioBa, a He CTPETKY.
13.2 Haxmute komOuHanmio kiaBuir CTRL + D, 4To0s! yianuth 310 cOOOIIeHNUE.
13.3 TToBTopute »Tansl 13.1 u 13.2, yToOBI y1aauTh cCOOOIICHUS 6 1 7:
# BecTtn HOMEDp 3aKa3a, 3aKa34urKa M YUCIIO 3aKa3bIBAEMbIX IIPEIMETOB
# CoxpaHUTh 3aKa3
13.4 Beigenute cBsi3b Mex Ay oObekTamu Jleranu 3akaza u 3aka3 Nel1234.
13.5 Haxxmute xomOuHaruto kiapuin CTRL + D, 4ToObI y1aauTh 3Ty CBS3b.
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13.6 Ha manenu nacTpyMeHTOB HaxkmuTe KHONKY Object Link (CBsi3b 00BeKTa).

13.7 Hapucyiite cBsi3b Mexay Jleransamu 3aka3a 1 Y IpaBIIsSiOIUM 3aKa3aMu.

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

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

13.10 Ha manenu nactpymeHTOB HaskmuTe KHOMIKY Object Link (Csizb 00bekTa).

13.11 Hapucyiite cBsa3p Mexay 3akazom Nel234 u Yopapisironum TpaH3aKIHii.

13.12 Ha manenu nacTpyMeHTOB HaxkMuTe KHOTIKY Object Link (Csizb 00bekTa).

13.13 Hapucyiite cBA3b MexAy YTPaBJISIOUIUM 3aKa3aMu U Y IPABJISIIOIIUM TPAH3aKIIH.

13.14 Ha manenu nHCTpyMEeHTOB HakMHTe KHOTIKY Link Message (CooOrieHue CBs3H).

13.15 IllenkHuTe Ha CBSI3U MEXAYy oObekTamu JleTanu 3aka3a U YTIPaBISIONIUM 3aKa3aMU, YTOOBI

BBECTH HOBOE COOOIIICHUE.

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

13.17 IToBTopuTe 3tamsl 13.14 — 13.16, 106aBUB COOOIIECHHMS C IIECTOTO IO JIEBATOE U Ha3BaB HX:
# Create new, blank order (Co3zmath HOBBIN 3aKa3) - MEXIy YIPaBISIOIMIMM 3aKa3aMH H
3akazom Nel1234.

# Set the order number, customer, order items (Bectu HOMep 3akasa, 3aKka34yvKa W YUCIIO
3aKa3bIBAEMBIX MIPEIMETOB) - MEXY Y TIPABISFOIIUM 3aKazaMu 1 3aka3zoM Nel234.
# Save the order (CoxpaHUTh 3aKa3) - MEXIy YTPaBISIONIUM 3aKa3aMU U Y IPABIISIONTAM
TPaH3aKIHUIMHU.
# Collect order information (Mudopmamus o 3akaze) - Mexay YIPaBISIOLIM
TpaH3akIusIMH U 3aka3zom Nel234,

13.18 Ha manenu WHCTpYMEHTOB HakMuTe KHOTIKY Message to Self (CooOmienue cebde).

13.19 llenkaute Ha 0O0BEKTE YMPABISAIOIMIMA TpaH3aKIHUAMHU, T0OABUB K HeMy pediieKCHBHOE
cooOuieHue.

13.20 Ha manenu nHcTpyMeHTOB HaskMuTe KHOTIKY Link Message (CooOrieHue CBsI3H).

13.21 HlenkauTte Ha pedIEeKCUBHON CBS3M YTPABISIONIETO TPAH3aKIUSIMHU, YTOOBI BBECTH TyJa
COOO0IIIeHHE.

13.22 HazoBute HOBOe cooOmienune Save the order information to the database (CoxpaHuTh
rH(pOpMaInIo 0 3aKasze B 0a3e TaHHBIX).

14 CooTHeceHHe OOBEKTOB € KilaccaMy (€CiH Mpu pa3paboTKe OMHCAHHOMN BHINIE TUATPAMMBI
Ioclie1oBaTeabHOCTH CaMH KJIACCHI Bbl YK€ CO3/1aJIH ).

14.1 Haiigute B 6pay3epe kinacc OrderOptions.

14.2 TeperamuTte ero Ha 00BeKT BEIOOP BapuaHTa 3aKka3a Ha JHarpamme.

14.3 TloBropute stambl 14.1 u 14.2, cooTHecs OCTalbHBIE OOBEKTHI M COOTBETCTBYIOIIUE MM
KJIACCBI:

# Kimacc OrderDetail cootHecuTe ¢ 00bekTOM [leTanu 3akasa.
# Kmacc OrderMgr - ¢ 00beKTOM YTIpaBISIONINI 3aKa3aMH.
# Knacc Order - ¢ o0bexToM 3aka3 Nel1234.
# Knacc TransactionMgr - ¢ 00beKTOM YTIPaBIISIONINIA TPaH3aKIIUSAMHU.
15 CoorHeceHne 0OBEKTOB C KiaccamH (€C/yd Bbl HE CO3[aBalM OMHMCAHHYIO BBIIIE JHArpaMMy
[ocnenoBarenbHOCTH).
15.1 lenxHuTe MpaBOi KHOMKOW MBIIIM Ha 00beKTe BhIOOp BapuaHTa 3aKkasa.
15.2 B otkpsiBIIeMcs MeHIO BeIOepHuTe MyHKT Open Specification (OTKpBITh criel(pHUKAIINIO).
15.3 B packpeiBaroniemMcs criucke kiaccoB BbeiOepute myHKT <New> (Coznatb). [TosBUTCS OKHO
crierpUKaIu KIaccoB.
15.4 B none umenu BBeaure umst OrderOptions (BriGop 3axa3a).
15.5 Hlenkuaute Ha kHOTKe OK. BBI BepHETECH K OKHY cnien(HUKanum 00beKTa.
15.6 B criucke knaccoB BeiOepute Teneph kiaacc OrderOptions.
15.7 lenkaure Ha kHOmke OK, uT0oOBI BepHYThCS K auarpamme. Temepb OOBEKT Ha3bIBACTCA
Order Options Form : OrderOptions (Bsi6op BapuanTa 3akasa : OrderOptions).
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15.8 JInst cOOTHECEHMS OCTATbHBIX 00OBEKTOB C KjlaccaMu MOBTOpUTe dTamsl ¢ 15.1 mo 15.7:

# Knacc OrderDetail cootHecuTe ¢ o0bekToM JleTanu 3akasa.
# Knacc OrderMgr - ¢ 00bekTOM Y IPaBIISIONIMIA 3aKa3aMHu.
# Knacc Order - ¢ o6bexTom 3aka3 Nel1234.
# Knacc TransactionMgr - ¢ 00beKTOM YTIPaBIISIONINI TPaH3aKIIUSIMHU.
16 CooTHECEeHNE COOOIICHHI ¢ ONEpaUsIMU (€CIIU IPU pa3paboTKe OMMCAHHON BBIIIE TUATPAMMEBI
[loclienoBaTeIbHOCTH CaMU ONIEPALIMU BhI YXKE CO3JIANH).
16.1 llenxuuTe npaBoii KHONKOMW Ha coodmeHuu 1, Co3naTh HOBBIM 3aKa3.
16.2 B oTtkpeiBIIeMcs MeHIO BeIOepuTe mMyHKT Open Specification (OTKpbITh crienuuKaIuo).
16.3 B packpsbiBaromiemMcs Cliucke uMeH ykaxkute ums onepauuu - Create (Co3aars). Haxxmute Ha
kHonky OK.
16.4 TToBTOpUTE ATAIBI C AJISi COOTHECEHHUS C ONEPALMSIMHA OCTAIBHBIX COOOIICHHUH:
# CooOmenue 2:0TKpbITh coOoTHECUTE ¢ onepanueit Open()
# CooOmenne 3: Beectu HOMep 3aKa3a, 3aKa3uyuKa U YHCIIO 3aKa3bIBAEMBIX MPEAMETOB - C
onepanueit SubmitInfo().
# CooOmenue 4:CoxpaHuTh 3aKa3 - ¢ oneparueit Save().
# CooOmenue 5:CoxpaHuTh 3aka3 - ¢ onepanueit SaveOrder().
# CooOmenue 6:Co3math mycToi 3akas - ¢ onepanueii Create().
# CooOuienue 7: BBectn HOMep 3aka3a, 3aKa3yMKa U YUCIIO 3aKa3bIBAEMbIX MPEIMETOB - C
omnepanueit Setinfo().
# CooOmenue 8:CoxpaHuTh 3aka3 - ¢ onepanueit SaveOrder().
# CooOmenue 9:Muadopmarnus o 3akaze - ¢ onepanueit Getlnfo().
# CoobOmenue 10:Coxpanuth wHGOpMANHMIO O 3aka3e B 0a3e JaHHBIX - C ONEpalueH
Commit().
17 CootHeceHue cooOUIeHU ¢ omepanusMu (€ciid Bbl HE CO3/1aBajli ONMCAHHYIO BBIIIE
auarpammy IlocnieoBareabHOCTH).
17.1 UlenxauTe npaBoi KHONKOW Ha cooOmieHuu 1, Co3aaTh HOBBIN 3aKa3.
17.2 B oTkphIBIIEMCsI MEHIO BBIOCpUTE MYHKT <new operation> (co3mare omeparuio). [losBurcs
OKHO crieru(UKaluy OTepari.
17.3 B nosie umenu BBeauTe uMs onepanu - Create (Co3aars).
17.4 Haxmute Ha kHONIKY OK, 4TOOBI 3aKpBITh OKHO CHEIU(UKAIIUN OTICpAIlMH M BEPHYTHCS Ha
TUarpammy.
17.5 Eme pa3 mienkHUTe MpaBoil KHOMKOW MBIIIA Ha cooOmeHuu 1.
17.6 B otkpsiBIIeMcs MeHIO BeIOepHuTe TyHKT Open Specification (OTKpBITh CHICIH(PHUKAIINIO).
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PucyHok 6 — KooneparuBHasi AmarpaMma ¢ oKa3aHHbIMHU Ha Hell onepanusiMu

17.7 B packpsiBaromeMcs crnucke Name (MMs) yKaKuTe UMsi HOBOMl omepanuu. Haxmure Ha
kHonky OK.
[ToBTOpHMTE ATAIBI C IEPBOTO TIO CEBMOM, YTOOBI CO3/IaTh HOBBIE ONEPAIMU U COOTHECTH C HUMH
OCTaJIbHBIE COOOIICHUS:
# Coobmenue 2:OTKpbITh cooTHecUTe ¢ onepanueit Open()
# Coobmenne 3: Beectu HOMep 3aKa3a, 3aKa3uyuKa M YHUCIIO 3aKa3bIBAEMBIX MPEAMETOB - C
onepanueit SubmitInfo().
# CooOmenue 4:CoxpaHUTh 3aKa3 - ¢ oneparueit Save().
# CooOmenune 5:CoxpaHuTh 3aka3 - ¢ oneparnueit SaveOrder().
# CooOmenue 6:Co3math mycToi 3akas - ¢ onepanueii Create().
# CoobOmienne 7: BBecTn HOMep 3akasa, 3aKka3yuka M YHCIIO 3aKa3bIBAEMBIX MPEIMETOB - C
omeparmeii Setlnfo().
# Coo6mienune 8:CoxpaHuTh 3aka3 - ¢ oneparmeit SaveOrder().
# Coobmenue 9:Mudopmarnus o 3akaze - ¢ onepanueit Getlnfo().
# Coobmenne 10:Coxpanuth wHPOpMANHMIO O 3akaze B 0a3e JaHHBIX - C OMEpaluen
Commit.
Bama nquarpamMma 1oyKHa BRITJISIETh KaK Ha PUCYHKE 6.

JlaGoparopHas padora Ne 8 «Co3nanue nuarpamMm KjaaccoB»

esab padoThi:

CprrIHHpOBaTB B MAaKCThl KJIACChbI, CO3JAaHHBIC BO BPCEMS BBINIOJHCHUA MPCALIAYIICTO 3aJaHUA.
CoznaTh HeckoabKO nuarpaMm KiaccoB, Ha KOTOPBIX HEOOXOAUMO MOKa3aTh KJIACChl U MAKEThl CUCTEMBI.

3ameuanue (Co3nanme aumarpammsbl KiaccoB). OO0benuuuTe kiaccel B makeThl. Co3maiite
nuarpammy KiaccoB i otoOpaxeHHs MakeToB, nuarpaMMbl KiaccoB 1uist mpencTaBieHHs KJIacCOB B
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KaXJIOoM TakeTe W nuarpammy KiaccoB s mpencTaBiieHHs BCeX KJIacCOB BapHaHTa HCIIOJIb30BAHMS
"BBectu HOBBII 3aKa3".

JTanbl BHINOJHEHHUS JTA00PaTOPHOH padoThI

1 Hacrpoiika.

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

1.2 Ilepeiiaure Ha BKJIAAKy AUarpaMM. YOeIUTeCh, YTO MOMEYEH KOHTPOJIbHBIA MEPEKII0UaTeNh
Show Stereotypes (Iloka3aTh crepeotunsi). YOeauTech, 4TO MOMEYEHbI KOHTPOJIbHBIC MEpeKItoyaTeNn
Show All Attributes (IToka3ats Bce arpuOyTthi) 1 Show All Operations (IToka3ats Bce oneparu).

1.3 VYb6enutech, 4TO HE TOMEYEHBI mepekitouarenu Suppress Attributes (IlomaButh BBIBOX
atpudyToB) u Suppress Operations (IlonaBuTh BEIBOJ OTeparuii).

2 Co3/1aHUE NAKETOB.

2.1 llenkuuTe mpaBoii KHOMKOM MbIK Ha JIornueckom mpecraBiieHun Opoysepa.

2.2 B otkpriBIIeMcst MeHIO BeiOepuTe MyHKT New > Package (Co3naTe > maker).

2.3 HazoBute HoBbIH nakeT Entities (CymnocTn).

2.4 TloBTOpuTe 3Tambl C MEPBOro MO TPETHH, co3maB makeThl Boundaries (rpanuiei) m Control

(ynpaBiieHue).
[ 1

MpaHuubl

—

CyLwHocTu

[ ]

YnpaBneHue

Pucynoxk 7 - I'naBnas nuarpamma KiaccoB cuctemsl 00paOOTKH 3aKa30B

3 Co3nanue ['naBHOM anarpammbl Kiaccos.

3.1 ABaxnbl menkaute Ha ['maBHoi quarpamme Kiaccos npsimo noa Jlormdaeckum npeacTaBieHUEM
Opoy3epa, UTOOBI OTKPHITH €€.

3.2 Ileperamure makeT Entities u3 6poysepa Ha guarpaMmy.

3.3 IeperamuTe nmakers: Boundaries u Control u3 6poy3epa Ha quarpamMmy.

I'maBHast nuarpamma KitaccoB A0JI’KHA BBITJISAIETh KaK HA PUCYHKE 7.

4 Coznanue nuarpammbl KitaccoB fuis ciieHapust "BBecTu HOBBIM 3aka3" co BCEMH KJIACCAMM.

4.1 lllenkHauTE IPaBOM KHOMKOM MBIIK Ha JlornyeckoM mpeacTaBiIeHUN Opoy3epa.

4.2 B otkpsiBmieMcs MeHIO BbiOepute myHKT New > Class Diagram (Co3mate > [marpammy
Kiaccos).

4.3 HazoBute HOBYIO0 auarpammy KnaccoB Add New Order (BBenenue HoBoro 3akasa).

4.4 Ulenxuute B Opay3epe Ha 3TOM quarpaMMme JBaXKIbl, YTOObI OTKPHITH €€.

4.5 Tleperammre u3 Opoysepa Bce kiaccwhl (OrderOptions, OrderDetail, Order, OrderMgr u
TransactionMgr).

Junarpamma KiaccoB nomkHa BEIMISAETh KaK Ha PUCYHKeE 8.
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BriGop3akasa MeHepxep3aka3oB
Create() SaveOrder()
MeHe opxe pTpaH3akummn
DeTtanu3akasa
SaveOrder()
Open() Commit()
Submitinfo()
Save()
3aka3s
Create()
Setinfo()
Getlinfo()

Pucynok 8 - lnarpamma Kiacco Add New Order

5 Jlo6aBneHre CTEPEOTUIIOB K KIaccaMm.

5.1 IllenkHauTe mpaBoil kHONKOW MbImKM Ha kiaacce OrderOptions mnuarpammbl. B oTKpbIBIIEMCS
MeHio BbIOepuTe TMyHKT Open Specification (OTkpbeITh cnenudukanuo). B mone crepeotuna BBeaUTE
cinoBo Boundary. Haxxmute Ha kHOTIKY OK.

5.2 llenxHuTte mpaBoii kHOMKOM MbImu Ha kinacce OrderDetail tuarpammel. B oTKpBIBIIEMCST MEHIO
BbIOepuTe yHKT Open Specification (OTKkpbITh crnienudukauio). B packpeiBaroniemMcsi CUCKe B T0JIe
CTEpEOTHUIIOB Terneps OyaeT ctepeotunt Boundary. Ykaxute ero. Haxkmute Ha kHonky OK.

[ToBTOopHTE ATamebl, cBsa3aB kiaacckl OrderMgr u TransactionMgr co crepeoruniom Control, a kimacc
Order - co crepeorunom Entity.

Teneps auarpamma KiaccoB moimkHa BRITJISAETh Kak HA PUCYHKE 9.

6 O0beIMHEHNE KIIACCOB B ITAKETHI.

6.1 Ileperamure B 6pay3epe kinacc OrderOptions Ha makeT Boundaries.

6.2 IeperamuTte knacc OrderDetail na maketr Boundaries.

6.3 Ileperamure kimaccel OrderMgr u TransactionMgr Ha maket Control.

6.4 Ileperamure xnacc Order Ha maket Entities.

7 JoGaBnenue nuarpamm KinaccoB K KaKJIOMY MaKeTy.

7.1 IlenkHuTe npaBoil KHOMKOM Ha makere Boundaries Opoysepa. B oTkpeIBmIEMCS MEHIO
BbIOepuTe myHKT New > Class Diagram (Co3nats > /Iuarpammy Kiaccos).

7.2 BBeaure uMsi HOBOW nuarpammbl - Main (I'maBHast). [IBakapl HIENKHUTE MBIIIBIO HA ITON
auarpaMme, 4ToObl OTKPBITH ee. IlepeTammre Ha Hee u3 Opoy3epa kiaccel OrderOptions u OrderDetail.
3akpoiiTe nuarpammy.

7.3 lllenkauTe mpaBoi KHOMKON Ha makere Entities Opoy3epa. B oTkpbIBIIEMCsS MEHIO BhIOEpHTE
nyHKT New > Class Diagram (Co3gats > Jluarpammy Kiaccos).

7.4 BBenure umsi HOBOW auarpamMmbl - Main (I'maBHas). JIBakIbl HIENTKHUTE MBIIIBIO Ha 3TOMN
auarpamMme, 4ToObl OTKPHITE ee. [leperamuTe Ha Hee 3 Opoysepa kinace Order. 3akpoiite quarpammy.

7.5 1llenknute npaBoil kHonKkoi Ha makere Control Opoy3epa. B oTkpbIBIIEMCS MEHIO BbIOEpUTE
nyHKT New > Class Diagram (Co3gats > JIluarpammy Kiaccos).

7.6 BBenure umsi HOBOW auarpamMmbl - Main (I'maBHas). JIBakIbl HIENTKHUTE MBIIIBIO Ha 3TOMN
auarpamMme, 9To0bl OTKpHITh ee. [lepeTamuTe Ha Hee u3 Opoy3epa kimaccsl OrderMgr u TransactionMgr.
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3akpoiTe quarpaMmmy.

<<lFpaHuua>> <<YnpaBneHue>>
Bbi6op3aka3sa MeHemxep3aka3oB
Create() SaveOrder()
<<YnpaBneHue>>
<<lpaHnua>> MeHeaxepTpaH3akuun
HDeTtanu3akasa
SaveOrder()
Open() Commit()
Submitinfo()
Save()
<<CyuwHocTb>>
3akas
Create()
Setinfo()
Getlnfo()

Pucynok 9 - CTepeoTuribl KJ1IacCOB /IJIsl BApUAHTA UCTIOJIb30BAHUS
BBecTu HOBEII 3aKa3

JlabGoparopnas padora Ne 9 «Co3znanue nuarpamMMm KJaccoB (Y4eT HOBbIX TPeOOBaHMIA)»

eanb padoThi:

B Jlaboparoproit Ne 2 ObUTO0 CO3/1aHO HECKOJIBKO OTepaIiuii sl KJIaccoB 3aqavn. B mpenbaymeM
yOpaXHEHUH HAHECeHbl Kiacchl Ha auarpaMMmy. B 5Toif maGopaTopHOM K OMMCAaHUSM OIEparuii
Heo0XxoauMo 00aBUTh JAETajM, BKJIIOYas MapaMeTpbl U TUIIBI BO3BpallaeMbIX 3HaueHui. Kpome Toro, y
KJIACCOB HEOOXO/IMMO OIPENeTUTh aTPUOYTHI.

3ameuanus. 1. [Tocie Toro, kak pazpaborana nuarpamma KiaccoB s BapuaHTa MCHOJIB30BAHUS
"BBectn HOBBINM 3aka3", 3amojiHAEM €€ MOAPOOHOCTSIMHU. B KadecTBe s3bIKa MPOTPAMMHPOBAHUS OBLI
BeIOpaH C++, 4Tro mO3BOJsIET N00aBUTH K KiIaccaM NapaMeTphl ONEpaIfif, THUIBI JaHHBIX U THIIBI
BO3BpalllaéMbIX 3HAYEHUII.

st onipenenenus arpuOyTOB HEOOXOIMMO 0OpaTUThCS K TOTOKY COOBITHI. B pesymbrare, K Kitaccy
Order mmarpammbr KiaccoB Obutm mo6asiienbl atpuOyThl Order Number (Homep 3akasza) u Customer
Name (Mms knuenra). Tak kak B OJHOM 3aKa3e MOYKHO yKa3aTh OOJIBIIIOE KOJMYECTBO TOBAapOB, U y
KaKJIOTO M3 HUX MMEIOTCSI CBOM COOCTBEHHBIE JaHHBIE U MOBEJCHHE, BOZMOXKHO MOJIETHPOBATh UX Kak
CaMOCTOSITENIbHBIE KITACCHI, @ HE Kak aTpuOyTHI Kiacca Order.

YrtoObl IpUBECTU MOJIETH B COOTBETCTBUE C HOBBIMH HJI€IMU, HEOOXOIUMO OOHOBUTH AHArpamMmy
[TocnenoBarenpHOCTEH, KaK MMOKa3aHO Ha pucyHke 10.

2. Ilo 3amaHui0 HAJO OTCJIEKMBATH JATy 3aKa3a U Jary ero BbinojHeHUs. Kpome Toro, Tak kak
MOSIBWJIMCh HOBBIE TOCTABIIMKHU, CJIETKa M3MEHWUJIACh IMpolieaypa HHBeHTapu3auuu. l[lepBoHavyaibHO
JIOKYMEHTHUPOBAJIUCh HOBbIE TpeOOBaHMSI OTHOCHUTEIBHO JaT, a TAaKKe paccCMaTpUBAINCh W3MEHEHUS B
nporenype HWHBEHTapu3auuu "Ha BbICOKOM ypoBHE". IlockoibKy Mbl paboTanu HajJ BapuaHTOM
WCTIONb30BaHus "BBecTH HOBBIM 3aka3", HAac OoJibIlle BCEr0 HWHTEPECOBANO, KaK 3TH MPOIEIypPHBIC
W3MCHEHHUS TMOBJIMSIOT HAa JaHHBIA BapHaHT HCIOJb30BaHWs. PaboTa C BapuaHTOM HCIIOJIb30BAHUS
"[IpoBecTr MHBEHTapU3aKi0" OyIET peaau30BaHa MO3XKE, TOT/Ia Mbl CMOXKEM OTPEIEIUTHCS C ACTAISIMHU
COOTBETCTBYIOIIMX MpoLEAYyp. XOTsI OHM YpEe3BbIYAlHO CHJIBHO NOBJIMSAIOT HAa BAPUAHT MCIOJb30BaHUS
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13: Commit()

3akaz".
lMpoaaBsey
MeHegxep
®Popma BbIGopa ®Popma fletanu MeHeaxep 3akas Ne1234: Komnekr TpaHs3akumu:
BapuaHTa 3aKasa: 3akasa: 3aKa3oB: ok meGenu: Menenep
Bbi6op3akasa Detanu3aka3za MeHeakep3aka3oB 2aKas Moanuuna3akasa TpaH3akumm
1 | | | | | |
| 1: Create() | | \\ | | ‘\
| | | | | | |
| > 2:Open() | l l | l
| | | | | |
‘\ 3: Submitinfo() } } \‘ } ‘\
| | | | | | |
t L | | | |
| 4: save() | | | | |
| | - | | I |
! ! o 5:SaveOrder() | | ! |
| | | | | | |
————» .
| | | | Gcreae) | | |
: : : e : :
| | | | | | |
} | | } 7: Setinfo() } | }
| | |
_
} } } } ‘\ 8: Create() \‘ }
| | | |
\ | | | [, \
| | | | | | |
| ! ! | | 9: Setinfo() | |
l | | | — s |
| ‘\ } \\ 10: SaveOrder() } ‘\
| | | | o
| | | | |
! ! | 11: Geltinfo() |
| | | | |
| | | T |
} } } 12: GetInfo() }
| | h |
| | ) ]
| | |
| | |
| | |
| | I
| | |
| | )
| |
|
|
|

|
|
|
|
|
|
|
e
I}
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|
I
|
|
|
|
|
I
|
|

U

Pucynok 10 - O6HoBneHnas auarpamma IlocnenoBaTensHoCTeH

HoBeie TpeOoBaHMs, CBSI3aHHBIE C JaTaMH, MPUBOAAT K HEOOXOIMMOCTH BBECTH Mapy HOBBIX
atpubytoB B Kkimacc Order. Ilocime sToro Mmonenb CTaHET ONSATh COOTBETCTBOBATH MOCIEIHUM
MpEeIbIBICHHBIM K cucTeMe TpeboBaHusM. [loaTomy mo0aBuM arpuOyThl W OMEpalud K Kiaccam
nuarpammbl KitaccoB "BBectr HOBBIH 3aka3". [[ns aTpuOyTOB M omeparuii KICIOJb3yeM CIeHuPUIECKHe
JUTSL SI3BIKa OCOOEHHOCTHU. Y CTAHOBUM TIapaMEeTPhI TaK, YTOOBI MOKA3BIBATH BCE aTPUOYTHI, BCE OTIEPAIUU U
UX CUTHATyphl. BUmuMocTs mokaxkem ¢ momoiiso Hotaruu UML.

JTanbl BbINOJHEHHUs J1a00paTOpHOi padoThl

1 Hacrpoiika.

1.1 B menro monenu Beioepute myHKT Tools > Options.

1.2 Tlepeitnute Ha BKIaaKy Diagram.

e VYO0enurech, uTo nepekmodarens Show Visibility momeueH.
Y6enutech, uTo nepexinouarens Show Stereotypes momeueH.
Y6enutecsh, uto nepexmodarens Show Operation Signatures momeye.
Yo6emuteck, uto nepekiarouarenin Show All Attributes u Show All Operations nomeueHsr.
Yo6emutech, uto nepekirouarenn Suppress Attributes u Suppress Operations He moMedeHBI.

1.3 Tlepeiinure Ha BKiaaky Notation. Yoemutech, uro mepexirouarens Visibility as Icons ne
MOMEYEH.

2 JloGaBneHre HOBOTO Kiacca.

2.1 Haiiaure B Opay3sepe auarpammy KiaccoB BapuaHTa MCIoyib30BaHus "BBecTr HOBBIH 3aka3".

2.2 lllenkHUTE HA HEH IBAXK/IbI, YUTOOBI €€ OTKPHITh.

2.3 Haxxmure kHonKy Class maHei s HHCTPYMEHTOB.

2.4 [llenkHUTE MBIIIBIO BHYTPH AUATPAMMBI, YTOOBI TOMECTUTH TaM HOBBIH Kj1acc.

2.5 HazoBure ero Orderltem (ITo3umusa3akasa).
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2.6 HaznaubTe 3TOMY Kjaccy crepeotun Entity.

2.7 B Opaysepe nepetanure kiacc B maket Entities.

3 JloGaBnenue aTpuOyTOB.

3.1 Ulenkaute npaBoii kHOMKOM MbIH Ha kinacce Order (3aka3). B oTkpbiBIIEMCst MEHIO BEIOEpUTE
nyHkT New Attribute (Co3mate atpuOyt). BBeaure HOBBIH aTpuOyT OrderNumber : Integer
(Homep3akaza). Haxxmute knaBumry Enter.

3.2 Beenure cnenyromuii atpudyT CustomerName : String (HaumenoBanune3aka3uuka).

3.3 TloBTopuTte 3tamsl, no6aBuB atpudyTel OrderDate : Date ([laTta3aka3za) u OrderFillDate : Date
(Iara3anmonnenus3akasa).

3.4 IlenkuuTe mpaBoil KHOMKOM MbIM Ha Kinacce Orderltem. B oTkpeIBIIEMCST MEHIO BBIOEpHUTE
nyHkT New Attribute (Cosmate atpubyt). BBemute HOBBIA artpuOyr ItemID : Integer
(Mnentudukaropllpenmera). Haxxmure knaBumry Enter.

3.5 Beeaute crnenyronuii atpulyT ItemDescription : String (Onucanuellpeamera).

4 JloGaBnenue oneparwmii k kaaccy Orderltem.

4.1 lenkaute mpaBoil KHOMKOW MbImK Ha kiacce Orderltem. B oTkpbpIBIIEMcS MEHIO BBHIOEPHTE
nyHKT New Operation (Co3nate omepaiuio). Beenute HOBYI0 omeparuio Create. Haxkmmure kiaBuiry
Enter.

4.2 Beenute crnenyromnyto onepanuio SetInfo. Haxxmure knasurny Enter.

4.3 Breaute cnenytromryto onepanuio Getlnfo.

5 IloapoOHoe onucaHue onepanui ¢ MIOMONIbI0 auarpammsel Kiiaccos.

5.1 lllenkauTe MBIIBIO Ha Kiaacce Order, BEIICIUB €r0 TAKUM CIIOCOOOM.

5.2 IllenkHuTE HA 3TOM KJacce elle OAMH pa3, YTOObI IEPEMECTUTH KYPCOp BHYTPb.

5.3 Otpenaktupyiite onepanuto Create(), yToObl OHa BBITIIAIENA cienyomuM obpazom: Create() :
Boolean.

5.4 Orpenaktupyiite omnepanuto Setlnfo(), 4TOoOBI OHa BHITIISAAENA CICAYIOMUM O0Opa3oOM:
SetInfo(OrderNum : Integer, Customer : String, OrderDate : Date, FillDate : Date) : Boolean.

5.5 Orpenaktupyiite onepanuro Getlnfo(), 4ToOs1 oHa BEITIIsAAEA ciaeayomumM oopazoM: Getlnfo()
: String

6 IloapoOHoe onucaHue onepalui ¢ MoMoIIbI0 Opay3epa.

6.1 Haiinute B 6payzepe kiacc Orderltem. YToObl pacKpbITh 3TOT KJlacc, HIEJIKHUTE HA 3Ha4yke "+
psaoMm ¢ HUM. B Opaysepe nosBsTcs ero aTpuOyThl U ONEpalltH.

6.2 JIBaxnpl menkaute Ha omnepamuu Getllnfo(), yToObI OTKPHITE OKHO ee crhernudukanuu. B
packpsiBaroeMcs crucke Return class (Bo3Bparaemsiii kiacc) ykaxkute String. [llenxkHuTte Ha KHOMKE
OK, 3aKkpbIB OKHO CHEIIU(PUKAIIUN OTICPAIIHH.

6.3 JIBaxnpl menkHUTE B Opaysepe Ha omneparuu Setlnfo kimacca Orderltem, 9TOOBI OTKPHITH OKHO
ee cienudukanyu. B packpreiBaromemcs criucke Return class ykaxure Boolean.

6.4 Ilepeiinute Ha BriIanky Detail (ITonpo6no). lllenkHuTE MpaBoii KHOMIKOM MBIIIHA Ha O€JI0M ToJIe
B 00JIACTH apryMEHTOB, YTOOBI JOOABHUTH Ty/[a HOBBIN IMapameTp.

6.5 B oTkpbIBIIEMCS MEHIO BbIOEpUTE MyHKT Insert. Rose 706aBUT Tyaa apryMeHT NOJl Ha3BaHUEM
argname. lllenkHUTE OMH pa3 Ha ATOM CIIOBE, YTOOBI BBICITUTH €r0, U H3MEHUTE UMs aprymeHTa Ha ID.
lenkuuTte Ha KoNMOHKE Type, OTKPBIB pacKphIBAIOIIMICA CIUCOK TUNOB. B Hem BeiOepute Tum Integer.
[lenkauTe Ha KonoHke Default, 4ToObI 100aBUTH 3HAUYECHHE apryMEHTa MO YMOJYaHHWIO. BBenure Tynma
gucio 0. Haxmute Ha kHONKY OK, 3aKphIB OKHO crienu(UKaIuy onepariy.

6.6 JlBaxxapl menkaure Ha omeparnuu Create() kmacca Orderltem, 9TOOBI OTKPHITH OKHO €€
cnenudukanuu. B packpeiBatomemcs criiricke Return class ykaxkure Boolean. Haxxmute Ha kHOTIKY OK,
3aKpBIB OKHO CIEIU(PUKALINN OTICPAITHH.

7 IloapoOHoe onucaHue onepanui ¢ MOMOMILIO J000r0 U3 ONUCAHHBIX METOJIOB.

7.1 Ucnone3ys Opoysep wim muarpamMmy KiaccoB, BBEAWTE CIEAYIOUIYIO CHTHATYPY OIEpanuit
kiacca OrderDetail:

Open() : Boolean
Submitinfo() : Boolean
Save() : Boolean
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7.2 Vicnone3ys Opoysep winu nuarpammy KitaccoB, BBeIUTE CIIEIYIONIYI0 CHUTHATYpPY OIEpaIudid
knacca OrderOptions:
Create() : Boolean
7.3 Ucnone3ys Opoysep win auarpamMmy KiaccoB, BBEAWTE CIEIYIOUIYIO CUTHATYpY OIEpanuit
kiacca OrderMgr:
SaveOrder(OrderID : Integer) : Boolean
7.4 Vcnonws3ys Opoysep wiu auarpammy KiraccoB, BBeIUTE CIEIYIONIYI0 CHUTHATYpPY OIEpalui
kiacca TransactionMgr:
SaveOrder(OrderlD : Integer) : Boolean
Commit() : Integer.

Jladoparopnasi padora Nel) «Co31aHue quarpamMm KJaccoB (100aBjieHHe CBsI3eil MEXKIy
KJIaccaMu)»

Hesab padoThi:

Onpenenuth CBI3U MEXKAY KJIacCaMH, yUYACTBYIOIIMMH B BAPHAHTE MCIIOJIb30BaHMs "BBECTH HOBBIT
3aKa3".

3ameuanue. [locne nobaBieHws] K Kiaccam aTpuOyTOB M OMEpaldii MBI YK€ TOYTH TOTOBBI K
rerHepanuu kojaa. CHavasna, 0JJHaKo, HeOOXOIUMO U3YUYUTh CBSI3U MEXKY KIaCCaMU.

UtoObl HAalTH CBSA3M, HYKHO U3y4YHUTh Auarpammsl [lociaenoBarensHoctu. Bee B3anMoaencTByomnme
TaM KJIACChl HYXKJIAIOTCS B OIpENEICHUH COOTBETCTBYIOIIMX cBsized Ha auarpammax Kiaccos. Ilocre
oOHapy>KeHHs CBA3EH HE0OX0AUMO JOOABUTh UX B MOJIEIb.

JTanbl BHINOJHEHHUS JJA00PaTOPHOH padoThI

1 Hacrpoiika.

1.1 Haiimute B Opay3epe nuarpammy Kiacco "BBoa HoBoro 3akaza" J[Bak/bl IIETKHUTE HA HEH,
9TO0BI OTKPBHITH ¢e€. lIpoBepbTe, HMeeTcs M Ha TaHEeTd WHCTPYMEHTOB JHArpaMMbl KHOIIKA
Unidirectional Association. Eciu ee Her, mpomoimkaiiTe HacTpoiiky. Ecnum ectb, mpuctynaiite k
BBITIOJTHCHUIO CAMOTO YIIPaKHECHUS.

1.2 lenkHuTe MpaBoil KHOMKON MBIIIN HA MaHEI UHCTPYMEHTOB JHUarpaMMbl U B OTKPBIBILIEMCS
MeHI0 BbIOepuTe myHKT Customize. Jlo0aBpTe Ha TmaHeNb KHOMNKY, HasbBaromrytocs Create A
Unidirectional Association.

2 Jlo6aBneHne accoIMaIuu.

2.1 Haxxmure kHOTIKY manenu naHctpymeHToB Unidirectional Association.

2.2 Hapwucyiite accommanuio oT kinacca Breibop3akaza (OrderOptions) k kiaccy [eranmu3akaza
(OrderDetail).

2.3 IloBropure stans! 2.1 u 2.2, co3as emie accoluanuu:

# Ot knacca OrderDetail k k1accy Menemxep3akazoB (OrderMgr)

# Ot kmacca OrderMgr k kmaccy 3aka3 (Order)

# Ot knacca OrderMgr k knaccy Menemxep Tpan3zakuuit (TransactionMgr)
# Or ximacca TransactionMgr k kimaccy Order

# Ot knacca TransactionMgr k kiaccy [Mo3urusi3akasa (Orderltem)

# Ot xnacca Order k xmaccy Orderltem

2.4 TllenkHUTE MPaBOM KHOIMKON MBI Ha OJHOHAINPABJICHHON acCOLMAIMU MEXKIY KiaccaMu
OrderOptions u OrderDetail, co ctopons! kiacca OrderOptions. B oTKpbIBIIEMCSt MEHIO BBIOEPUTE ITyHKT
Multiplicity > Zero or One.

2.5 llenkHuTe mpaBoM KHONKON MBIIIM Ha APYroM KOHIIE OJHOHAINpaBIEHHOM accouuaunuu.B
OTKpBIBLIEMCS MeHI0 BbIOepuTe myHKT Multiplicity > Zero or One.

2.6 TToBTOpUTE 3TH dTambl, 10OABHB Ha JAHATrPAMMY 3HAUCHHUS MHOXKECTBEHHOCTH JIJISI OCTAILHBIX
accouMalui, Kak nmoka3aHo Ha pucyHke 11.
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<<lrpaHuua>> <<¥YnpasneHue>>
Bui6op3akasa MeHeaxep3akasoB
0.1 0.1
Create() SaveOrder()
0.1 1
0.1
0..1
<<¥YnpaBneHue>>
<<lpaHuuya>> 0.1 MeHe mpxe pTpaH3aKkLmUii
Hetanu3akasa
0.1 SaveOrder()
Open() Commit()
Submitinfo() 0.x
Save()
<<CyuwHoCTb>> 0.1
3akas

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

Create(): Boolean
Setinfo(): Boolean
Getlnfo(): String

1

1.*

<<CyLlwHoOCTb>>
Mosnunna3akasa

temld: Integer
temDescription: String

Create()
Setinfo()
GetlInfo()

Pucynok 11 - Accounanuu cuenapusi « BBectu HOBBIM 3aKazy.
Jlaboparopnasi padora Nell «Co31anue quarpaMMbl COCTOSTHHIN»

ean padorsr:

Coznmarp muarpammy Coctostamii s kiacca Order.

3ameuanue. [Ipoextupys kmacc Order, HE0OXOAMMO OOpaTUTh BHUMAaHHE Ha €ro IMOBEACHHE.
MHorue TpeboBaHMS K KJIACCy 3HAYUTEIHHO W3MEHSUIHCH NMPU M3MEHEHUHM COCTOSHHSI €ro IK3EMIUIIpA.
Hampumep, 3aka3bl, BBIIIOJIHEHHE KOTOPHIX OBLIIO MPUOCTAHOBJICHO, BEJN ceOs HE TaK, KaK BBIIOJHEHHBIE
3aKasbl, a T€, B CBOIO OUepelb, HE TaK, KAK OTMEHEHHBIE 3aKa3bl.

YroObl yOeauThCs, YTO MPOEKT YAOBIETBOPSET BCEM ITHUM TPEOOBAHUSAM, CO3IAJUM TUATPaAMMY
Cocrostauit ms kimacca Order. C moMOIbI0 3TOW AUarpaMMbl OKOHYATEIFHO CTAHOBUTHCS MOHSATHO, KaK
HaJI0 MHUcaTh KO JIJIsl 3TOTO Kjacca.

Coznanue nuarpamMmbl CocTosTHU I

Paspabotaiite nuarpammy CocrtosHuit 11st kiacca Order, moka3aHHyI0 Ha pucyHke 12.

JTanbl BHINOJHEHHUS JTA00pPaTOPHOH padoThI

1 Co3nanue AxarpaMMel.

1.1 Haiigute B 6paysepe kiacc Order.
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1.2 IllenkHuTe Ha KJjacce MpaBOil KHOMKOW MBIIIA U B OTKPBIBIIEMCA MEHIO YKaXUTe MyHKT Open
State Diagram.

2 JloGaBneHne HaYaIbHOTO M KOHEYHOT'O COCTOSHUU.

2.1 Ha nanenu MHCTpYMEHTOB Ha)KMUTE KHONKY Start State (HauanpHOe cocTosiHue).

2.2 TlomecTuTE 3TO COCTOSTHUE HA HArpaMmmy.

2.3 Ha nanenu nactpymenToB Haxkmute kHOnKy End State (Koneunoe cocrosiaue).

2.4 TlomecTuTe 3TO COCTOSTHUE HA IHArpaMmmy.

3 Jlo6aBneHue CynepcoCTOSHHUSL.

3.1 Ha nanenu MHCTpYMEHTOB Ha)xxMuTe KHOIIKY State (CocTosiHHE).

3.2 IlomecTHUTE 3TO COCTOSIHUE HA JUarpammy.

4 )

[o6aBuTb K 3aKa3y HOBYIO NO3MLUMIO [OCTAlOTCS HE3aMOMHE HHbIE NO3ULMu]

MHuumanusaumn
BbinonHuts 3akas
entry: CoxpaHuTb aaty 3akasa / BbinonHeHue 3aKkasa
do: Co6patb KnueHTCKY UHopMaLuto \\ OTNOXEHO
do: lo6aBUTL K 3aKa3y HOBble MO3ULIUU

[o6aBuThb Kk 3aKkasy HOBYIO MO3NLLMIO

OTmMeHuTb 3akas [He ocTanock He3anonHeHHbIX No3nLnn]
OTmeHeH BbinonHeH
exit: CoxpaHuTb gaTy oOTMeHbI do: Beinucatb cueT

PPucynok 12 - lnarpamma Cocrosiauii 1uist kinacca Order

4 Jlo6GaBiieHHE OCTABIINXCS COCTOSHUM.

4.1 Ha ma"enu MHCTPYMEHTOB HakmuTe KHOMKY State (Cocrosinue). [ToMecTute 3T0 COCTOsSIHUE Ha
muarpammy. HasoBute coctosiane Cancelled (Otmenen).

4.2 Ha ma"enu MHCTPYMEHTOB HakmuTe KHOMKY State (CocrosiHue). [loMecTute 3TO COCTOSIHUE Ha
nuarpammy. Hazosure coctosiaue Filled (Beimonnen).

4.3 Ha ma"enu MHCTPYMEHTOB HakmuTe KHOMKY State (Cocrosinue). [ToMecTute 3T0 COCTOsSIHUE Ha
nuarpammy BHYTpb cynepcoctosinusi. Haszosure cocrosinue Initialization (Muunmanuzanus).

4.4 Ha nanenu uHCTpyMeHTOB Haxkmute KHOTKY State (Coctosiaue). [TomecTrTe 3T0 COCTOsSIHUE Ha
auarpamMmy  BHYTpb  cynepcoctosHus. HazoBute cocrossnme Pending (Beimonnenue 3akasa
MIPUOCTAaHOBIICHO).

5 IloapoOHOE onMcCaHUE COCTOSHUM.

5.1 JIBaxkapl mienkHUTE Ha coctosiHuH Initialization (Muaunmanuzamms).
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5.2 lllenkHuTE MpaBO KHOMKOM MBIIITK Ha okHEe Actions (JlelicTBus).

5.3 B oTkpsiBIIeMcst MeHIO BbIOepuTe MyHKT Insert (BcTaBuTh).

5.4 JIBaxkJ1pl IIECIKHUTE MBIIIBIO HA HOBOM JACHCTBUH.

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

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

5.7 lloBropuTe 3tansl 5.3 — 5.7, 106aBUB cleyrOIUE TCHCTBHS:

# Collect Customer Info (CoOpaTte kimeHTCKyr0 uHdoOpmaiuioo), B okHe When ykasarthb
nyHkT Do
# Add Order Items ([lo6aBuTh Kk 3aka3zy HOBBIC rpadsbl), B okHe When ykazats DO

5.8 Haxxmute Ha kHonku OK aBa pasa, 4ToObI 3aKpbITh CHIeM(UKALINIO.

5.9 JIaxkapl menkHuTe Ha coctosinuu Cancelled (OTMeHen).

5.10 IToBropute 3Tamel 5.2 — 5.7, noGaBuB neiictBue Store Cancellation Data (Coxpanuts gaty
OTMeHbI), yka3aTh MyHKT On Exit (Ha Beixoae). Haxxmure Ha kxHOomkum OK nBa pasza, 4ToOBI 3aKpHITh
crenupUKaIuio.

5.11 JIBaxxap! menkaute Ha coctosiHuu Filled (Beimonnen).

5.12 TloBropute 3tamel 5.2 — 5.7, no6asuB nericteue Bill Customer (Bwimucats cuer), yka3aTh
nyHKT Do. Haxxmure Ha kHonku OK zBa paza, 4ToObl 3aKphITh CHEIU(PUKALHUIO.

6 Jlo6aBneHne nepexoioB.

6.1 Ha nanenu HHCTpyMEHTOB HaxxMuTe KHOTIKY Transition (Ilepexon).

6.2 lllenKHUTE MBIIIBIO HA HAYAIbHOM COCTOSHHH.

6.3 IIpoBenute nuHUIO Mepexoia k cocrosHUto Initialization (Mannnamu3amms).

6.4 IloBTOpPHUTE ATANBI C NIEPBOTO MO TPETUM, CO3/aB CICAYIOIINUE MTEPEXOIbI:

# Ot cocrosHus Initialization (Mannmanuzamus) kK cocrosuuto Pending (BeimosiHeHme
3aKa3a MPHOCTAHOBIICHO)

# Ot cocrosiaus Pending (BeimonmHeHnue 3aka3a mpuocTaHoBiIeHO) K cocrosiHuto Filled
(BoimosnHeH)

# Ot cynepcoctostHus K cocTossauio Cancelled (Otmenen)

# Ot coctosinus Cancelled (OTMeHeH) K KOHEYHOMY COCTOSIHUIO

# Ot cocrosinus Filled (BoimoHeH) K KOHEYHOMY COCTOSTHUIO

6.5 Ha manenu uHCTpyMEHTOB HakMUTe KHOTIKY Transition to Self (Ilepexox k cebe).

6.6 ILllenkuure Ha cocTostnnu Pending (BrimonmHeHmne 3akaza mpruOCTaHOBIIEHO).

7 IlonpoOHoOE onucaHKe Nepexo/10B.

7.1 JIBaxapl MEIKHUTE HA mepexonae oT cocTostHus Initialization (Muunmanm3amms) K COCTOSTHUIO
Pending (BrimoiHeHune 3aka3za NpUOCTAHOBJICHO), OTKPBIB OKHO €T0 CIICIU(HKAIIHH.

7.2 B mone Event (Cob6siTue) BBemuTe dpasy Finalize order (BeimomHuTh 3akas).

7.3 lenkuure Ha kHOoMKe OK, 3aKphIB OKHO crienn(pUKAITUH.

7.4 TloBTOpHUTE 3Tambl ¢ TIEpBOro mo Tpetuit, 1o6aBuB coObiTHe Cancel Order (OTMeHUTH 3aKa3) K
epexoIy MeKIy cynepcocrosiuueM u coctossaueM Cancelled (Otmenen).

7.5 JIBaxawel IIEJIKHUTE Ha mepexoae oT coctosHus Pending (BrimonmHenwe 3akaza
nprocTaHoBIieHO) kK coctosiHuto Filled (BeimonHeH), OTKPBIB OKHO €ro crienn()UKaIim.

7.6 B mone Event (CoOpitue) BBeaute (ppasy Add Order Item (/loOaBuTh K 3aka3y HOBYIO
TTO3UIINIO).

7.7 lepeiaure Ha Bkiaaky Detail (IToxpoOHo).

7.8 B mome Condition (YcnoBue) BBemute No unfilled items remaining (He ocranoch
He3anonHeHHbIX no3uiuii). enkaute Ha kHonke OK, 3aKpbIB OKHO CHiEIU(PUKAIIUH.

7.9 JIBaxnmel mienkKHUTE MbIIbI0 Ha peduexcuBHOM mepexozne (Transition to Self) cocrosHus
Pending (BrimonHenue 3aka3a mpruoOCTaHOBIICHO).

7.10 B mone Event (CoOwitne) BBemute ¢pasy Add Order Item (/loOaBuTh kK 3aka3y HOBYIO
TTO3HIIHIO).

7.11 Iepeiinute Ha Brinaaky Detail (ITogpo6HO).

7.12 B mone Condition (Ycnosue) BBenute Unfilled items remaining (OcTatoTcs He3amoJTHECHHBIC
no3urun). lllenkuute Ha kHOMKe OK, 3aKphIB OKHO CrieIU(UKAIIHUH.
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JlabopaTopnasi padora Nel2 «Co3naHue 1uarpaMMbl KOMIIOHEHTOBY»

Hean padora:

Coznmarp nuarpammy KoMIOHEHTOB cuCTeMBbI 00paOoTKu 3aka3oB. [lo Mepe peanmzanuu Jpyrux
BAapUaHTOB MCIIOJb30BaHUs HA IMAarpaMMy CIIEAyeT 100aBiIATh HOBbIE KOMIIOHEHTHI.

3aMeyaHusi. 3aBeplIMB aHAIU3 U IPOEKTUPOBAHME CHUCTEMbI, pPa3pabOTaHbl JAHArPAMMBbI
KomnonentoB. BriOpaB B kauecTBe si3bIKka mporpammupoBanus C++, s KaXI0ro Kiacca CO3JaHbI
COOTBETCTBYIOIHAE ITOMY SI3bIKY KOMIIOHEHTBI.

Ha pucynke 13 moka3zana rinaBHas guarpamma KommoHeHTOB Bceil cuctembl. BHumanue Ha Heut
YAEIAETCS MMAKETaM CO3JaBa€MbIX KOMIIOHEHTOB.

Ha pucynke 14 moka3aHbl Bce KOMIIOHEHTHI nakeTa Entities. DTH KOMIIOHEHTBI COJIEpKaT KJIACCHI
naketa Entities Jlornueckoro npeacTaBieHus CUCTEMBI.

Ha pucynke 15 noka3zanbl komnoneHTsl nmakera Control. Ouu comepxkar kmaccel makera Control
Jloru4eckoro mpencTaBICHNs] CHCTEMBI.

]
Eoundaries

Entities

Control

Pucynok 13 - I'nmaBHas nuarpamma KoMnoHEHTOB CUCTEMBI
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Orderltermn

Cirder -

I N Cirderdterm

Pucynok 14 - lnarpamma Komnonenros nakera Entities
Transactionhigr

Ordertdgr T

*. Transactionhgr

CirderkAgr

Pucynoxk 15 - lnarpamma Komnonenros nakera Control
Ha pucynke 16 moka3zansl koMnoHeHTHI aketa Boundaries. OHM Take COOTBETCTBYIOT KilaccaM
OJTHOMMEHHOT0 MakeTa JIOrn4eckoro npeicTaBiIeHUus] CHCTEMBI.
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Ha pucynke 17 nmokazaHbl Bc€ KOMIOHEHTHI CUCTEMBbI. MBI Ha3BaJIM 3Ty AUArpamMMmy JuarpaMMoi
KoMmnonenros cucremsl. Ha Hel MOXHO BUACTH BCC 3aBUCHUMOCTH MCKAY BCCMHU KOMIIOHCHTAMHU

MPOEKTUPYEMOI CUCTEMBI.

CrderOptions

CrderDetail

CrderOptions

K
n

CrderDetail

Pucynok 16 - [lnarpamma KomnonentoB makera Boundaries.

JTanbl BbINOJTHEHUs J1a00paToOpHOi padoThl

1 Co3maHue MaKkeToB KOMIIOHEHTOB.

1.1 lenkauTe MpaBOM KHOMKOM MBIIITU Ha MPEJICTABIIEHUHA KOMIIOHEHTOB B Opay3epe.
1.2 B otkpriBIIeMcs MeHto BbibepuTe myHKT New > Package (Co3nate > naker).
1.3 HazoBure stoT naker Entities (CymnocTn).

1.4 TloBTOpHTE 3Tambl ¢ MEPBOro MO TpeThi, cosznaB makerbl Boundaries (I'panuiel) m Control

(Ynpasnenue).

2 JloGaBinenne nakeToB Ha [maBuvio guarpamMMmy KOMIIOHEHTOB.

2.1 Otkpoiite I'naBHyto nuarpammy KoMIIOHEHTOB, 1BaK/Ibl IEJIKHYB Ha HEM.
2.2 Ileperamure makeTsl Entities, Boundary u Control u3 6poy3epa Ha ['1aBHYyI0 quarpammy.
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Pucynok 17 - luarpamma KOMIIOHEHTOB CUCTEMBI

3 PucoBanue 3aBUCUMOCTEN MEXK/ly TaKETaMH.

3.1 Ha manenu nHCTpYyMEHTOB Ha)xxMuTe KHONIKY Dependency (3aBHCHMOCTB).

3.2 lllenxHuTe MBITIBIO HAa ynakoBke Boundaries I'maBHo# quarpammbl KOMITOHEHTOB.

3.2 [IpoBeauTe IMHUIO 3aBUCUMOCTH 10 yrakoBku Control.

3.3 IToBTopute »Tamsl 3.1 — 3.3, mpoBens eme 3aBUCUMOCTH OT nakeTa Control g0 maketa Entities.

4 Jlo6aBiieHUEe KOMIIOHEHTOB K ITAKETaM U PHCOBAaHUE 3aBUCUMOCTEH.

4.1 JIBakzbl MIENKHUTE MBIIIBI0 Ha makeTe Entities ['maBHOW nuarpammbl KOMITOHEHTOB, OTKPBIB
I'maBHyro nuarpamMmmy KOMITOHEHTOB 3TOrO ITaKeTa.

4.2 Ha manenu MHCTpyMEHTOB HaxkmuTe KHONIKY Package Specification (Cnernudukanus nakera).

4.3 TlomecTuTe crieU(HUKAINIO TAKeTa HA UarpamMmy.

4.4 Beequte ums crienudukanuu nakera Orderltem.

4.5 IlosTopurte stansl 4.2 — 4.4, nobaBuB crnennpukanuio nakera Order.

4.6 Ha manenu nHCTpyMeHTOB HakmutTe KHOMIKY Package Body (Teno makera).

4.7 IlomecTuTe €T0 HA JUATPAMMY.

4.8 Beenure nmg tena nakera Orderltem.

4.9 TlosTopwurte 3Tars 6 - 8, 100aBuB Teao makera Order.

4.10 Ha manenu MHCTPYMEHTOB HaxxMuTe KHONIKY Dependency (3aBUCHMOCTB).

4.11 Hlenkaute MblIbio Ha Tee nakera Orderltem.

4.12 IlpoBeanTe TUHUIO 3aBUCUMOCTH OT Hero K crienndukanuu makera Orderltem.

4.13 ToBropute stansl 4.10 — 4.12, 1o6aBUB JTUHHUIO 3aBHCUMOCTH MEXIy TenoM nakera Order u
cnenudukanueit makera Order.

4.14 Tosropute 3tanst 4.10 — 4.12, 106aBUB TMHHIO 3aBUCUMOCTH OT cniennpukanuy makera Order
k crienupukanuu nakera Orderltem.

4.15 C noMomuip0 OMMCAaHHOTO METO/1a CO3/IalTe CIIeNYIONINe KOMIIOHEHTHI M 3aBUCUMOCTH:

Jlns makera Boundaries:

# Cnermudukanuio nmakera OrderOptions
# Teno nmakera OrderOptions




39

# Crnenmdukanuro nakera OrderDetail

# Teno makera OrderDetail

3aBucumocTy B nakete Boundaries:

# Ot tena nakera OrderOptions 1o cnenndukanuu nakera OrderOptions

# Ot tena maketa OrderDetail no cnerudukanuu nakera OrderDetail

# Ot cnemudukanuu nakera OrderOptions no cnenudukarmn nakera OrderDetail
Jns makera Control:

# Cneundukaruto makera OrderMgr

# Teno nakera OrderMgr

# Cneundukanuio nmakera TransactionMgr

# Teno makera TransactionMgr
3aBucumoctu B makete Control:

# Ot tena maketa OrderMgr o cnienudukamnuu nakera OrderMgr

# Or tena nakera TransactionMgr o cnenmdukanuu nmakera TransactionMgr

# Ot cnerudukanuu nakera OrderMgr no crienudukanuu makera TransactionMgr

5 Coznanue guarpaMMbl KOMITOHEHTOB CHCTEMBL.

5.1 lenkHuTe MpaBoii KHOIIKOW MBIIITH Ha MpecTaBieHnn KoMmoHeHToB B Opay3epe.

5.2 B otkpeiBIIeMcst MeHIO BbIOepuTe MyHKT New > Component Diagram

5.3 HazoBure HOBYIO quarpaMmy System.

5.4 JIBaxbl IIETKHUTE HA 3TOM Juarpamme.

6 Pa3menienue KOMIOHEHTOB Ha AuarpamMme KoMIoHEHTOB CUCTEMBL.

6.1 Ecnm 310 emie He ObUTO caenaHo, pa3BepHUTE B Opay3epe makeT KOMIOHEHTOB Entities, 4ToObI
OTKPBITh €TO0.

6.2 lllenxHuTe MBIIBIO HA cienudukanun nakera Order B makere koMroHeHToB Entities.

6.3 Ilepetamure 3Ty cneruUKaIUO HA JUATPAMMY.

6.4 TloBropuTe 3Tansl 2 U 3, MOMECTUB HA AUarpammy cnenuukanuio makera Orderltem.

6.5 C moMoIIIbIO 3TOTO METO/a MOMECTUTE Ha IUArpaMMy CIEAYIOINE KOMIOHEHTHI:

N3 makera kommnoHeHToB Boundaries:

# Crnenmdukanmro nakera OrderOptions
# Cnermudukanuio nakera OrderDetail
U3 nakera komnonentoB Control:
# Crneundukaruio makera OrderMgr
# Cnemdukanuto nakera TransactionMgr

6.4 Ha manenu uHCTpyMEHTOB HaskMUTe KHOTKY Task Specification (Crendukanus 3agaun).

6.5 ITomecTuTe cnerudukaiuio 3aaaun Ha guarpamMmmy 1 HazoBute ee OrderClientExe.

6.6 IToBropuTe 3Tans! 6.6 u 6.7 xus cnenudukanyn 3agaun OrderServerExe.

7 oGaBieHue OCTaBIIKUXCS 3aBUCUMOCTEN Ha iuarpaMMy KOMIOHEHTOB CHCTEMBI.

VYke CyIMEeCTBYIOIINE 3aBUCUMOCTH OyyT aBTOMAaTHYECKU IMOKa3aHbl Ha quarpamMmme KoMIoHeHTOB
CUCTEMBI Tocie J00aBIeHHs Ty/Aa COOTBETCTBYIOIIUX KOMIIOHEHTOB. Teneps Ha/mo 100aBUTh OCTajIbHbIE
3aBHUCHMOCTH.

7.1 Ha nmanenu HHCTpYMEHTOB Ha)xMuTe KHONIKY Dependency (3aBUCHMOCTB).

7.2 lllenkaute Ha cienudukanyy makera OrderDetail.

7.3 TlpoBenuTe TMHUIO 3aBUCUMOCTH K cnierudukanuu nakera OrderMgr.

7.4 TloBTopute 3Tamnsl 7.1 — 7.3, co3aaB cieayromyue 3aBUCUMOCTH:

# Ot cnenudukanuu nakera OrderMgr k cnennduxaru nakera Order

# Ot cienmdukanuu nakera TransactionMgr k cnenudukanuu makera Orderltem

# Ot cnerudukanuu nakera TransactionMgr k cnierudukanuu nakera Order

# Ot cnermudukanuu 3anaun OrderClientExe k cienmpukammu nakera OrderOptions
# Ot cnermudukarnuu 3agaun OrderServerExe k cnienmdukanun makera OrderMgr

8 CoOoTHECEHHUE KJIACCOB ¢ KOMIIOHEHTaAMHU.

8.1 B Jlormyeckom npencraBiiennn Opoysepa Haniaute kiacc Order maketa Entities.

8.2 IleperamuTe 3TOT KJIacCc Ha crneuu@uKanuio mnakera koMmrnoHeHta Order B mpencTaBIeHUH
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KommonentoB Opoysepa. B pesynbrate kmacc Order Oynmer cooTHeceH co crenudukanyend mnakera
kommonenta Order.
8.3 Ileperamute knacc Order Ha Teno nakera komrnoHnenta Order B mpencraBiennn KoMmoHeHTOB
opoy3sepa. B pesynbrare kiacc Order OyneT COOTHECEH ¢ TesloM makeTa komrnoHeHTa Order.
8.4 IloBTOopuTe 3Tamnsl 8.1 — 8.3, cOOTHECS C Kllaccamu CIEAYIOIE KOMITIOHEHTHI:
# Kmacc Orderltem co crierudukarueii nakera Orderltem
# Knacc Orderltem c Tenom nmakera Orderltem
# Kimace OrderOptions co crienudukanueii nakera OrderOptions
# Knacc OrderOptions ¢ Tenom nakera OrderOptions
# Kmacc OrderDetail co cnierudukanueii nakera OrderDetail
# Knacc OrderDetail ¢ Tenom nmakera OrderDetail
# Kimace OrderMgr co cnenudukanueit makera OrderMgr
# Knacc OrderMgr ¢ tenom makera OrderMgr
# Knacc TransactionMgr co crienudukanueii makera TransactionMgr
# Knacc TransactionMgr ¢ Teom nakera TransactionMgr

Jabopamopnasn paboma 13. Cozoanue UML ouazpamm ¢ Microsoft Visio 2010

UML (Unified Modeling Language) - yauuiupoBaHHbIN S3bIK MOJCTUPOBAHHS — ITO SI3BIK
rpauuecKoro OnucaHus st 0ObEKTHOIO MOJEIMPOBaHMs B 001acTH pa3pabOTKH IPOrpaMMHOTO
obecnieuernss. UML siBisieTCs sI3bIKOM IIUPOKOTO MPOGHMIIS, 3TO OTKPBITHIM CTaHAAPT, UCIIOJIB3YIOMIHNA
rpadudeckre 0003HaYeHUs AJIs CO3JaHUs a0CTPAKTHOM MOJIeNy cucTeMbl, Ha3biBaeMoll UML mooenvio.
UML 6511 co3/1aH A7 onpeeseHus, BU3yalTu3alii, IPOSKTUPOBAHUS U JOKYMEHTUPOBAHUS B OCHOBHOM
IIPOrPaMMHBIX CUCTEM.

Ncnonb3oBanne UML He orpannunBaeTcss MOJIEIMPOBAaHUEM NTporpaMMHoro odecnedenus. Ero Taxxe
UCHOJB3YIOT AJISl MOAETUPOBaHUs OM3HEC-TIPOLIECCOB, CUCTEMHOIO IPOEKTUPOBAHUS 1 OTOOpaKEHUS
OpPraHU3aIllMOHHBIX CTPYKTYP.

CymectByeT 13 opunmanbubix quarpamm UML 2.0, kaxknas U3 KOTOPBIX IpeaCcTaBisieT co0oit
pa3IMYHOE NMPEACTABICHUE PAa3HBIX aCIIEKTOB CUCTEMBI:

[Avnarpammbl
Avarpammbl [Nunarpammbl
CTPYKTYp noseaeHuns
[uarpammi [Ouarpammei Onarpammbi Anarpammb Avarpamme
Knaccos KOMMOHEHTOB 06beKkToB aKTMBHOCTH npeueneHTos
narpammbl
[Ounarpammbl Anarp [Ounarpammbl [Avnarpammbl Anarpammbl
. KPMNOP3UTHbIX Anarpammi KOHEYHOro
npodunei nakeTtos 06beKTOB B3aUMOAeCcTBUA
CTPYKTYP asTomara
[Ounarpammel
[Ounarpammbl [Anarpammbl 0630pa [Anarpammbl
nocnefoBaTeNbHOCTU KOMMYHUKauum ~ CUHXPOHM3aLMK
B3avMoAeNCTBUSA

PaccmoTpum Gostee moapoOHO HEKOTOPBIE BUBI TUATPAMM.

JAuarpamMMsbl npeneIeHToB.
Juarpamma npeneneHToB (/uarpamma BapuanToB ucnoinb3oBanus, Use case diagram) — quarpamma, Ha
KOTOPOW OTPa’KE€HbI OTHOLIEHUS, CYIIECTBYIOIINE MEKy YYACTHUKAMH M BAPUAHTAMH HCIOJIb30BAHUS.



http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0_%D0%BF%D1%80%D0%B5%D1%86%D0%B5%D0%B4%D0%B5%D0%BD%D1%82%D0%BE%D0%B2
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OcHoBHas 3a/1a4a — TPEACTABISATh COOOU €IMHOE CPECTBO, MArOIIee BO3MOKHOCTD 3aKa3unKY,
KOHCUHOMY I0JIb30BATEII0 U pa3padOTYMKy COBMECTHO 00CYXIaTh (DYHKIIMOHAIBHOCTD U MTOBEICHUEC
CHCTEMBI.

Kaxxnplii npeneneHT(use case) XapakTepusyeT OlpeAEICHHBIN TUIT UCIIOJIb30BAHUS CUCTEMBI
YYACTHHKOM; Y KaXKJIOTO MPELEACHTa €CTh UM, 1 OH MOXKET IMETh TEKCTOBOE TIOSICHEHHE.

VYuacTHuUK (akTep, actor) - MpeJCTaBISET KOr0 YroJHO (YTO YrOJHO) HE OTHOCSIIErOCs K CUCTEME, 3TO
TOT, KTO MCIIOJIb3YET CUCTEMY M pearrpyer Ha e€ IeHCTBHs (4eJI0BEK, )KeJe30, BpeMs, Ipyras
cHCTeMa); SMHCTBEHHOE JICHCTBUE yYacTHUKA ITO NMPHUEM U Tiepeiadya HHPOPMALUH CHCTEME.
Orpannuenus (boundary, rpaHuIla CHCTEMBI) - 3TO KJIacCU(PUKATOP (CHCTeMa/ToIcucTeMa/Kiiacc),
(YHKIIMOHAILHOCTh KOTOPOT'O MBI OIMCHIBAEM C MMOMOIIBIO MPELEJICHTOB; OTPAaHHMYCHHUS ONPEACIISIOT
TPaHUIIBI CUCTEMBI/TIOJICHCTEMBI.

Otnomenusi(relationships) - accorpanus Mexay y4aCTHUKOM U TPEIEICHTOM MOKa3bIBaCT HAIPABICHUE
WHPOPMAIIMY MEKIY BHEITHUM 3JIEMEHTOM U MPEIICICHTOM.

Ecnu 3aBUCMMOCTD MEXTy MTPELEACHTAMH COJICPKUT CTEpeoTUll <<BKJIIo4Yaer>> (include), 3naumnr,
NepPBBIil MpeleIeHT BKIYAeT aeiicTBusA BTOporo (B VisSiO HCIoJIb3yeTes cTepeoTH <<uses>> ).
Tak ke NPUCYTCTBYKOT CBSI3M <<pacIIMPsIeT>> - NPHU BHINOJHEHUH PACIIHPAEMOro0) NpeneaeHTa
(cmpenka yKkazvléaem Ha Hez0) BHINMOJIHEHUsI PACIIMPUTEISI He 00513aTeJIbHO, HO BO3MOKHO,
<<00001IeHNEe>> (AHAJTOTHYHO HACTETOBAHUIO KJIaccoB). Tak ke mpeneaeHTbI MOTYT OBITh
CoeIMHEHbI ACCONMANMAMU(THHHUS UJIU CTPEJIKA), HMSA KOTOPBIX J0JKHO PACKPBIBATH CYTh
B3aHMO/IeiiCTBHS NPeLEeIeHTOB.

B[, pasmepoB Uronb4aTbix
noALWNNHUKOB

BBoA, AaHHbIX
«wyses»
npoBepKa AaHHbIX

OCHOHOW nakeT::UHXeHep

Q

3anpoc AaHHbIX

OcHoHoM naket::Web-cepsep

B BblI11IE TPUBEACHHOM IPUMEPE PACCMOTPEHA cUcTeEMa — 0a3a JTaHHBIX Pa3MEPOB UTOJIbYATHIX
noaumnHuKoB. C aHHO# crcTeMol paboTaroT 2 yyacTHHKa: nHxxeHep 1 Web-cepsep (yuacTHuk He
00s13aTeNIbHO YENIOBEK, a JIto0ast Ipyras cucrema). HxeHep MOXeT COBEPIIUTH 2 NEHCTBHS C CHCTEMOM:
BBECTH HOBBIE JIaHHBIE, [TPU BBOJI€ KOTOPBIX CHCTEMa BBIIIOJIHUT UX IMPOBEPKY, MO0 3aIPOCUTH JaHHBIE.

Web-cepBep MOKET BBIMOJIHUTB TOJILKO 3alIPOC HAa HHPOPMAIUIO JIJIsl OTOOPaKCHUS €¢ Ha calTe
KaTajora Urojib4aThixX MOAIIUITHUKOB.

JlnarpaMMbl 0OC/1€10BATEJIbHOCTH.

JluarpaMMbl TIocjieIoBaTeIbHOCTH (Sequence diagram) oToOpakatoT AMHAMHUKY B3aMMO/ICHCTBHSI
00BEKTOB BO BpeMeHU. OOBEKTHI Ha AUarpaMMe paclioylaratoTcs ciieBa HarpaBo. Bpems uzuer csepxy
BHU3.

OCHOBHBIE 3JIEMEHTHI JHarpaMMbl IOCIEJ0BATEIbHOCTH.

Jlunus xu3Hu 00BeKTa (object lifeline) n3oOpaskaeTcst MyHKTUPHON BEpTHUKAIBHOW JTHHUEH,
aCCOILMMPOBAHHON C €IMHCTBEHHBIM O0OBEKTOM Ha AMAarpaMMe Mocie10BaTeIbHOCTH. JINHUS )KU3HU
CITy’KUT JUTsl 0003HAYEHUS TIEPHOIa BPEMEHH, B TEYEHUE KOTOPOTO OOBEKT CYIIECTBYET B CUCTEME H,
CJIeZIOBaTENIbHO, MOXET MOTEHIMAJIbHO Y4acTBOBAaTh BO BCEX ee B3aumoeicTBusax. Eciu oObekT
CYIIECTBYET B CHCTEME ITOCTOSHHO, TO U €T0 JIMHHS KU3HH JJOJDKHA MPOOIHKATHCS 110 BCEH TUIOCKOCTH
JIarpaMMbl OCIEI0BATEIbHOCTH OT CaMOM BEpXHEH €€ 4acTH J10 CaMOW HIKHEH.



42

doxyc ynpasienus(focus of control).. UtoOb! SIBHO BBIACTUTH MOJT00HYIO aKTHBHOCTH OOBEKTOB, B SI3BIKE
UML npuMeHsieTcs cienuaibHOe MOHITHE, TONyJYrBIee Ha3BaHUe Qokyca ynpasieHus. Dokyc
ynpaBieHus n3o0paxkaercsi B GopMe BBITSIHYTOTO Y3KOTO MPSIMOYTOJIbHUKA, BEPXHSISI CTOPOHA KOTOPOTO
0003HayaeT Hayvajo MoIydeHus pokyca ynpaBieHus: 00beKTa (Ha4ajao akKTUBHOCTH), a €r0 HIKHSSA
CTOpOHA - OKOHYaHHe (hoKyca ynpaBiieHUs (OKOHYaHHE aKTUBHOCTH). [IpsiMOyTONbHUK pacronaraercs
HIDKE 0003HAYCHHS COOTBETCTBYIOIIET0 00BbEKTA M MOXKET 3aMEHATH €T0 JIMHUIO KHU3HH, €CIIU Ha BCEM €€
MPOTSHKEHUU OH SIBJIIETCS] AKTUBHBIM.
Coobmenust. B UML kaxmoe B3anMOI€HCTBHE ONMUCHIBAETCS COBOKYITHOCTBIO COOOIIEHUH, KOTOPBIMHU
Y4acTBYIOIIUE B HEM 00BEKTHl 0OMEHUBAIOTCS Mex Iy coboii. CoolieHne mpeacTaBisieT co0oi
3aKOHYEHHBIN (pparMeHT HH(POPMAITH, KOTOPBII OTIPABIIETCS OAHUM 00BEKTOM apyromy. [Ipuem
COOOILIEHUs] UHUIIMUPYET BBHIIOJTHEHHE ONPEICIICHHBIX JeHCTBHM, HAIIPaBJIEHHBIX HAa PEIICHUE OT/IEIbHON
3aa4u TeM 00BEKTOM, KOTOPOMY 3TO coobuienne otnpanieHo. B s3pike UML paznnuaroTcsi HeCKOJIBKO
Pa3HOBUAHOCTEHN COOOLIECHH, KaXKI0€ U3 KOTOPBIX UMEET CBOE rpaduueckoe n300paxeHue:
e qepBas pa3HOBUJHOCTh COOOILICHMS sBISETCS Hauboyiee paclpOCTPAaHEHHOM U
UCHONb3YeTCsl U1 BBI30BA IMPOLEAYp, BBIIOJIHEHUS oONepanuii wWin 0003HauYeHUs
OTJENbHBIX BJIO)KEHHBIX IIOTOKOB ympasieHus. Hauano »3Toif cTpenku Beerna
compukacaeTcsi ¢ (OKyCOM YIpaBlICHHs WIM JIMHUEH XU3HH TOro OOBEKTa-KIUEHTA,
KOTOPBIA MHUIIMHPYET 3TO coodiieHue. Konel crpenku conpukacaercsi ¢ JIMHUEH KU3HU
TOTr0 00BEKTa, KOTOPBIM NIPUHUMAET 3TO COOOILIEHUE U BBHIMOJIHSIET B OTBET ONPE/CIICHHBIC
neiictBus. [lpuHumarommii oOBEKT, Kak NpPaBUJIO, MOJydaeT (OKYC YIpaBieHHUS,
CTaHOBSICh AKTHUBHBIM;
e BTOpas Pa3HOBUAHOCTb COOOILIEHHS MCMONB3YyeTCs A 0003HAUEHMs IPOCTOrO IMOTOKA
ynpasnenusi. Kaxnaasi Takas cTpenka yKa3blBaeT Ha BBIIIOJHEHUE OJHOrO Iara MoToKa.
Takue cooOuieHus, OOBIYHO, SABISAIOTCS ACHHXPOHHBIMHM, TO €CTh MOTYT BO3HUKATh B
MPOM3BOJIFHBIE MOMEHTHI BpemeHH. llepemaua Takoro cooOIIeHHs, Kak MPaBUIIO,
COIIPOBOKIAETCS MOIydeHUueM (poKyca ynpaBiieHUs] IPUHSBILIUM €T0 00BEKTOM;
® TpeThsl Pa3HOBUAHOCTH SIBHO O0O3HA4YaeT ACHMHXPOHHOE COOOIEHHE MEXIY ABYMS
Oo0OBEKTaMU B HEKOTOpPOM MpOIeIypHOl TmocienoBaTeNbHOCTH. [IpumepoM Takoro
COOOIIEHUSI  MOXET  CIYXKUTh MpepblBaHWE  ONepalMd T[pU  BO3HUKHOBEHUHU
UCKJTIOUUTENFHON cUTyaluu. B aTom ciydae nHpopmalys o Takod CUTyalluH NepeaaeTcs
BBI3BIBAIOLIEMY O0BEKTY JUI MIPOAOIDKEHHS Mpoliecca AadbHENIIero B3auMoIeHCTBUS;
e yeTBepTas pPa3HOBUIHOCTH COOOIIEHUS MCIIONB3yeTCs JJs BO3BpaTa M3 BBI30BA
nporenypsl. [IpumepomM MOXET CIyXHUTh MPOCTOE COOOILIEHUE O 3aBEPIICHUH HEKOTOPBIX
BBIUMCIIEHU 0€3 TMperoCTaBICHUS pe3ylibTaTa pacuyeToB OOBEKTY-KIHEeHTy. B
MPOIETyPHBIX MOTOKAX YIPABJICHUS 3Ta CTPENKa MOXET OBITh OIYIIEeHA, MOCKOJBKY ee
HaJIMYMe HESIBHO IIpearoyiaraeTcs B KOHIE aKTHUBU3alUuu oO0bekTa. CuuTaercs, 4To
Ka)XIbli BBI30B MPOIEIypbl UMEET CBOIO Mapy - BO3BpaT BbI30BA. JlJIsi HEMpOLEAYypHBIX
MIOTOKOB YIIPABJICHHUS, BKJIIOYas MapajuleJbHble M ACHHXPOHHBIE COOOIIEHUs, CTpenKa
BO3BpaTa JI0JKHA YKa3bIBaThCs SBHBIM 00Pa3oM.

IIpumep:

CryneHT npocuT IOMyCK B IeKaHaTe. J[ekaHaT nIpoBepsieT 110 BEAOMOCTSM, JOIYILEH JIU CTYIEHT,
pacrevartsiBaeT emMy gomnyck. C T0IMyCKOM CTYIEHT UAET Ha 9K3aMEH, [10JIy4aeT y MpernoaaBaTelis
9K3aMEHaIMOHHBII OmIeT, caauTcst U roroBUTcs. [lociie moAroToBKM paccka3blBaeT CBOU OMIIET,
IOJIy4acT OLUCHKY XU OTHOCHT JOITYCK B ACKAaHAT. I[eKaHaT BHOCHUT U3MCHCHUA B BEJOMOCTH.
OOparuTe BHUMaHUE, YTO JUarpaMMa IocIeJ0BaTeIbHOCTH OXBAThIBAET TOJIBKO OJIMH CLIEHApUi
BBIITOJIHEHMS. B JaHHOM ClieHapHuM CTYAEHT JOIYIIEH 10 3K3aMeHa U CIacT €ro.
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CryaeHt [ekaHat MNpenopasaTenb
|
|

Monpocutb gonyck

|_

MpoBepKa Be4OMOCTH

Jonyck PacneuyataTb gonyck

e :
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|
|
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I
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I
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|

B BegomocTb 3aHeceH :
K== u |
|

|

|

|

|

[Tpumep auarpaMMsl OCIEI0BATEIBHOCTH.
JlmarpamMMel KJ1accoB.

Jnarpamma knaccos (class diagramm) omuchkiBaeT CTaTHYECKYIO CTPYKTYpY cucteMbl. Ha Heit
0TOOpaXKeHBI KITACCHI, IX METO/bI U aTPUOYTHI, a TaK K€ CBSI3U MEX/ITy HUMHU.

OCHOBHO¥ 3JIEMEHT AMarpaMMbl KJIaccoB — 3T0 ki1acc. OH 0003Ha4aeTcs MPsIMOYTOJIbHUKOM,
TOPU30HTAIIBHO pa3/IeJIeHHbIM Ha 3 yacTH. B BepxHeil 3anuchIiBaeTCs M3 Kjlacca, B LIEHTPAJIbHON
aTpuOyThl, B HUXKHEHN - MeTozbl. Eciu TpebyeTcst n300pa3uth nHTepeicHbIi Ki1ace, To OH OyAeT
COJIEpKaTh TOJBKO 2 MOJIS — JUIsl UYMEHU U METOJIOB, TaK KaK y TaKoro Kjlacca HeT aTpuOyTOB.
Kitaccel MOTyT HaXOIUTCS B CIEAYIOIINX TUIIAX OTHOLIEHUI:

Accoumanus rmoka3blBaeT Kak 00BEKTHl OJHOTO Kiacca CBS3aHbl ¢ OOBEKTaMM APYTOro.
OO0o3HayvarTCs JUHUAMM, UAYIIUMH OT OAHOrO Kiacca K Jpyromy. CambiMu
PacIpOCTPaHEHHBIMU SIBJIAFOTCS OJHOHAIIPABICHHBIE U JBYHAIIPaBJICHHBIE ACCOLIUALIMH.
WNHorna KoHHAX JUHUA MHUOIYT MYJBTHIUIMKATOPHI, 4YTOOBI TOKa3aTh KOJMYECTBO
00BEKTOB, yuacTByromux B accormauuu(l .. 1, 1 .. n, utn).

Arperanys — 3TO Pa3sHOBHIHOCTb aCCOLMALIMU NPU OTHOLIEHUH MEXAY LEJIbIM U €ro
gacTaMu. Kak THUI acconManuy arperamust MOXKeT ObITh HWMEHOBAaHHOW. Arperanus
BCTPEYAETCs, KOrJa OJUH KJIACC SBIISCTCA KOJUICKIUEH WM KOHTeHMHEpoM apyrux. Ecium
KOHTEIHEep OyJIeT YHUUTOXKEH, TO €r0 COJIEPKUMOE — HET.

Kommnosuius — Oosniee CTporuii BapuaHT arperanyu. V3BeCTHa TakkKe Kak arperamsi 1o
3HaueHuto. Kommno3unuss uMeeT KECTKYH0 3aBUCUMOCTh BpPEMEHHM CYLIECTBOBAHHUSA
JK3EMIUIIPOB Kjacca KOHTEMHEpa MW JK3EMIUIIPOB COIEpKamuxca KiaccoB. Ecmm
KOHTEWHEp OyZeT YHUUTOXKEH, TO BCE €T0 COEPIKUMOE OYIET TaKKe YHUUTOKEHO.
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e (O600IeHne Ha JauUarpaMmax KJacCOB HCIIOJNB3YETCsl, YTOObI TOKAa3aTh CBA3b MEXKIY
KJIACCOM-POJUTEIIEM W KIACCOM-MOTOMKOM. OHO BBOJWTCS Ha JUarpamMmy, Korja
BO3HHMKAET PAa3HOBUIHOCTHh KAaKOTO-TMOO Kjacca (HampuMep: >KMBOTHOE - PENTHIIHS), a
TaKKe B TeX CJIydYasX, KOrjla B CHCTEME OOHApYKHBAIOTCS HECKOJIBKO KIIACCOB,
00J1a1al01INX CXOIHBIM MTOBEACHUEM

OcHoHolt naker::Touka

+x 1int

+y :int

+moveTo(newX:int, newY:int)() : Integer
OcHoHol naket::KoHTyp
+uBer : LigeT 1

+TONWMHa : Liset

ncnonblyet

Touka::®opma 1 Knaccl::Liset

1
% % ‘\ Knaccl::3anonHeHue 1

+uBer : Liget
ncnonbsyet

®opma:Kpyr dopma::MpamoyronbHUK

+paguyc :int

+A/IMHHa @ int
+LIUMPUHA : int

@ —————— KOMMNO3ULMA
<>——— arperaums
P oboueHune

[Ipumep nuarpamMmebl K1accoB.
ba3zoBsrit knacc - «Toukay. Ero arpubyThl 1 MeTOIbI HacleaytoTes yepe3 kiacc «Dopmay kinaccam
«Kpyr» u «lIpsmoyronsauk». Knacc «®opmay sBisieTcst Kiraccom arperatom Juist kiaaccoB «KoHTyp» u
«3anonnenuey. [locneanue ucnonb3yro kinace «LBeT» st xpaneHus 1BeTa.

Microsoft Visio 2010

Microsoft Visio — BekTopHBI rpaduueckuii peaakTop, peJaKTop JuarpaMM U OJI0K-, /TIpearaer
Oorarble Cpe/ICTBa BU3yaJIM3alliy JJIs HArJIJHOTO MIpeICTaBIeHMs 10001 nH(OpMaIUY, KOMIUIEKCHBIX
CHCTEM M MHOTOCTYTIEHYATHIX MPOLIECCOB.

PaccMoTpuM OCHOBHBIE LIary MO MOCTPOEHUIO IUAarpaMM Ha MpUMEpPE JuarpaMMsbl IPELeIEHTOB U3
U3JI0KEHHOT0 paHee mpumepa.

1) B mento «Daiin» Beidoepute «Co3natey. Ha sxpaHe 0To0pa3uTcs OOJIBIIOe KOJMYECTBO KATErOPHit
1a0JI0HOB, HOCTYHHBIX B ViSi0. BBIOOp HY)KHBIX IIa0JIOHOB MMO3BOJISIET COKPATUTH BPEMsI Ha HACTPOHKY
cpensl oA TpedyeMslid Tl quarpamM. Beioepure kateroputo «IIporpammel 1 6a3bl JAHHBIX» U B HEH —
madion «Cxema monean UMLy
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Microsoft Visio [=]E s
Ber: Kowcrpykrop  [Jarnbie Mpous Peuensuposarie Bua | Acrobat %]
- Bri6epure wabnon Cxema mogenu UML
- a b P Co3aaHme Mozeneii UNL, CTDYKTYPHEDX CEEM KAACCOB W
B osasooe o Lowoii IPOTpaMML 1 Gazbl AaHHbIX 06uaTo, 3 e e cevapies st
N E @&E @E it
locneanme COM u OLE OHUENTyaLH; ema
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Cpacea
C Kopi sroe  Mposonounan Crpyxrypa nporpansi
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Cxema mogenn UML Cemia oseny 6o Cxemamogen notokos
o

<

Cxema noTOKOR AakHbiX

T & -0 Borpamrrd - Microzoft Vissa . o

o R @-ox

T4 4 WD Cuemea cocrommmii-1 ~] “ 3
Crparasa 1wl | pyeeend | 7] CEN I 5E @ =

Wurepoeiic Visio 2010
Visio 2010 oGnagaeT MHTYUTUBHO MHTEp(eiicoM, BBIOIHEHHBIM B cTiiie Ribbon. B BepxHeit wacTu
9KpaHa pacrojIoXKeHa JICHTa HHCTPYMEHTOB, KOTOPBIE PACIIOIOKEHBI HA COOTBETCTBYIOIINX BKIIaJKax. B
JICBOM YaCTH dKpaHa HAXOJIUTCS TTAHEIb KOMIIOHEHTOB, KOTOPBIE MOXHO HUCIIOJB30BaTh B CBOMX padoTax.
B Visio umeetcst 6ombinas 0ubimoreka 00bEKTOB, TS Pa3IMYHBIX THIIOB AHarpamm, cxeM Tabmmil. Tak
e MPUCYTCTBYET MOJICPKKa CTOPOHHUX 00BEKTOB, CO3/IaHHBIX TOJB30BATEIISIMH. TakK Kak BBIOpaH OBLIT
ma6sion UML, To cieBa pacnonararorces BKiIaaku ¢ dnemerTamu UML nuarpamm.
2) B Hauane HEoOX0AMMO 0003HAYUTh MPAHMIIBI CHCTEMBI. JTOT JIEMEHT, KaK U BCE OCTaJIbHBIC,
HEOOXOIUMBIE JUIS TOCTPOCHHS THArpaMMBI MTPEIIEICHTOB PacoIoKeHbI BO BKIaake « ClieHapuit
BeIntojiHEHUsT UML)y

Cuenapwii BeinonHenna UML |

Cuenapwii spinonnenna UML

¢ .
ueHapnit % Axrep
BEINO/IHERNSA

Mpanuua

| CooBuyeHue
CHCTEMEI

£ rlaxer o— Vnmepapeiic
P Pacwmpenve  F== Mcnonkzce..

D OrpaHudeH.., D Mpumesanue

o JTPHHYEH.., o OTPEHHYEH..,
2 3nEMEHTOE (s

Heo6xoanmo neperamuth 00beKT « paHuIa cucTeMbl» Ha 001aCTh PUCOBAHUS, U OTMACIITAOUPYHTE
ero. Tak ke Hy>kKHO U3MEHHUTH ero nms ¢ «Cructemay Ha «ba3a JaHHBIX pa3MEpOB UTOJIBYATHIX
TIOJIIIATTHUKOBY
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3) Hanee Hamo 100aBUTh OCTANIbHBIC OOBEKTHI: TPU CLICHAPHS BHITOJHEHUS U IByX aKTEPOB U
PACIIOJIOKUTh UX HA AUarpaMmme. He 3a6ym>Te AaTb UM COOTBCTCTBYIOIIUC NMCHA.
4) Hacraso Bpems cBs3seid. [leperammumre 00bekT «Co0OIIeHNHE» U HAXKMHUTE Ha HETO J1Ba pasa.

OKOHYEHWS SCCOLMELIMIA:

MMA oKoHYEHUA | Arperat | BugumocTb |I{paTHOv:rb| IsNavigable I
Konewul HET private =
Koreu2 HET private = |:|

B ero cBoiicTBax He0OX0IUMO CTEPETh UMEHA OKOHYaHHH U KpaTHOCTh. Takum 00pa3oM, moayuniach
yucTas TuHus. [[oTSHUTE 33 OIUH U3 KOHIIOB JIMHUH U MOJBEIUTE €€ K CHHEMY KPECTUKY Ha JIF0OOM HX
akTepoB. Kak TOJIbKO TOUKA COEIMHEHUS CTAHET KPACHOU, OTIYCTUTE MbIlIb. Tenepb 3TOT KOHELl INHUU
COCIMHEH C aKTepOM, U OyJeT mepemMeniarbcs BMecte ¢ HuM. CoeIuHUTE APYTroi KOHEIl JUHUH C
MPEUEICHTOM.

MpyienTs k Toura cosanerma

Akrtepl
J11st TOTO 94TOOBI CZIENNaTh CBS3h CO CTEPEOTHIIOM «USES» UCTIOIB3YHTE HHCTPYMEHT «HCIIOJIb30BAHUE,
paboTa ¢ HUM MPOXOJUT TaK K€ KaK ¢ OOBIYHOM CBS3BIO.
[Tocite Toro kak Bce 0OBEKTHI COCTMHEHBI JUarpaMma roTosa.
JJis moCTpOeHHS [UarpamMm KJaccoB U MOCJIEI0BATEIILHOCTEH UCIIONIB3YETCS TOT YK€ MPUHITHI
COCITMHEHUS OIPEICIICHHBIMU CBSI3SIMH 0a30BBIX KOHCTPYKITUH. Hike onrcanbl OCHOBHBIC M3 HHX:
1) Auarpamma nocienoBatenbHOCTH. J{J1st 3TON AMarpaMMbl OOBEKThI OepeTcst U3 KaTeropuu
«ITocaenoBarensHocT UML)y :
o Jluams xu3HH. COAEpKUT WM OOBEKTa, M MYyHKTUPHYIO JIMHUIO, O0O3HAYAOIIYIO
MIPOJIOJDKUTEIILHOCTh JKU3HU 00BEKTa B cucTeMa. JIMHUSA COMEP)KUT TOUYKH, K KOTOPHIM
KpETISTCS CTPEIKH U (POKYCHI yIpaBieHUs (AaKTUBHOCTH).

° AKTI/IBaHI/ISI. Pacnonaraercs Ha TUHUH KU3HU, 0To6pa>1<a$[ AKTUBHOCTH OOBEKTA.

NMocnepoearensnoctn UML

= Ninua

H AxTueaymna
HMIHM,.

" fnHua

—> CooBieHme
~ KM3HW

CooBueHne CooBlieHne
(BEIz0E) (ebi3oE)

... CooBuwenne  _._ Coobuerne

(sosBpar) € (so3Epar)

~, CooBuyeHue
. . D Orpannyet..,
(aCHHXPOHH...

OrpaHnue..,
D Mpumeuanue TP
2 3nemeHToR

- Ejr_ﬁzﬂmweﬂ‘..

e (CooOmeHnus (BbI30B). MCmonb3yrOTCs i OTIPABKH COOOIIEHUN APYyroMy OOBEKTY,
Wi caMmomy cebe. MIMeroT 2 TOYKH, KOTOPBIMUA MOYKHO MaHHITYJIMPOBATh JUIS 33/1aHUS
MOJIOKEHUS CTPEITKU — HaYalo U KOHEII.

e CooOmenuss (Bo3BpaT). BoszBpamaroT ympaBlieHHs — BBI3BIBAIOIIEMY  KJIacCy.

VYnpaBisroTcs Tak ke, Kak U JpyTue CTPEIIKH.

2) [lnarpamma KiaccoB. IHCTpyMEHTBI 11 AUarpaMMbl KI1aCCOB HaXOASTCS BO BKIIAJIKE
«Cratnueckue ctpykrypsl UMLy



OCHOBHBIE KOMITOHEHTHI:

e Kiacc. Comepxut 3 momsi: 1yisi HIMEHH Kjlacca, I aTpuOyTOB Kjlacca M I METOOB Kiacca.
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Crammeckan crpyrrypa UML

B knace Tum 2o
4— Obobuenne *L, Kounosnua
[ raxer o— Viirepdpeiic
= n jo T, Beywectnas
HTepdeic accounaums
Knace s n
e Sasuchmocts
& accounaiym
=) Cryebran
e E Neacueraa
ey S
By [ToPOMETPH 5525 Mpyggaka
xnacc
Cansanneii
S i
N-spran
L Cemze 0 comn
Meraknace B Curnan

VYnpasieHue 3TUMH 31€eMEHTaMH IPOMCXOUT U3 KoHa «CBoiicTBa Ki1accay

Bo Bknanke «aTpuOyThD» MOXKHO 3a/1aTh UMEHA aTpUOyTOB, cienn(UKaTop AOCTyna (BHIUMOCTB)
U THII, KOTOPBIA MOXHO BBIOpATh U3 0a30BBIX U U3 paHEe CO3/aHHBIX KJIACCOB. AHAJIOTHYHO IS

(¥ Ceoiictea xnacca UML

KaTeropun:
Knacc
Ay

(¥ Ceoiictea xnacca UML

Kareropm:
Knacc

kg Ao ATPAGYTeE
Onepauyut e =
Noryscm T
MNapameTpei wabnona
Kornonermsi
Orpasusequn
Vineromarsie sHavern

AP knacea / <l

smocrparoerde] [ Commare |

Onepausut
Tonyserina

MapameTps! watnona
Komnoriermel
Orpasimerin
Viverosarsie sHavernR

»

CoJloms | gl

Qnepaun

" T

Onepawa | Twn sosspata

AP knaca / <l

[ommce ] [ Cammare )

»

MCTOOOB KjIacCa BO BKJIAAKE «OIICpaIlumy).
L4 CTpCHKa ((O606IJ.I€HI/IC>). COCI[I/IHSIeT KJIaCC pOAUTCIIb U KJIACC HACJICIHUKA.

e Crpenka «Komnozumusy. Coequsser 1enoe U ero yact. Ilpu HeoOX0JUMOCTH MOKHO 331aTh B
CBOMCTBaX MyJIBTUIUIMKATOP (KpaTHOCTH). Jlng momydeHuss M3 KOMIIO3UIIMM arperauu,
HEOOX0MMO 3aliTH B MapaMeTphl JMHUU CTPEIKH M U3MEHUTh (QUrypy Haudana ¢ «oOmui» Ha

«COCTaBHOI.

Ecnu mocraBuTh THII Hayaia «HET», TO JAHHBIC CTPEIIKK MOKHO UCIIOJIb30BaTh AJIA IMPOCTHIX

acCOIIMAalIlNN.

[Tocre 3aBepiiieHus AUATPAMMBI, €€ MOXKHO COXpaHuTh B hopmate VisiO nin B BUJE pacTOBOTO

Calibri - 8nt

AN G
K& LA LE -

. No ymonuarwnio

LipeTa Tembl

CrangapTHeie uBeTa
| ] | EEEER

HeT nuHwni
i) Adpyrye UseTa..
= Toawwna | »
== LWTpuxn | »
§ CTpenku | »

.# DapameTpel AMHUN...

JIPETE] @
TNMuHma CTpenkn
Tanwrpima: 0L [——] ~ Hauang: -
TonuHa 0,48 nT - Konew: 00: Het -
Heet : ] HauaneHsii pasmep: | Cpegrwit El
T 3 Kpyrnan . -
d= ik |Z| KoHeuHeIid pazmep: | Cpeanmit E|
Mpo3padHoCTL: U 0%
(| CKpYrneHHeBle yrasl MpocmoTp
Crnaxmeadne: |0 mm <
[ [PHMEHKTE ] [ OK ] [ OTMeHa ]

S

n300pakeHusl, CKOITMPOBATh B 0001 Tpadudeckuii penakrop, wiu B npuioxenne MC Office. B
mocjaeaHeM, OyaeT BO3MOYKHOCTh 0OpaTHOTO MepeHoca auarpaMmmsl B Visio, mpu HEOOX0IUMOCTH

TOpabOTKH.
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JlaGoparopHas padora 14. U3yueHue MeT010B NOCTPOEeHUs rpaduuecKux Mojaesieil cpeacTrBaMmu
Visual Studio 2010 Ultimate

Lenb

Nzyuuts cpencta Visual Studio Ultimate ms moctpoenus ocHoBHbIX auarpamm UML 1 mo3HaKOMUTBCS
C UX HOTAlMEH.

O6uwue ceedeHusi o cpedcmeax Visual Studio dnss modenupoeaHuss UML

Visual Studio Ultimate npemocrassieT 1abIoOHbI IS [IATH 4acTO MCIOab3yeMbix UML-auarpamm:

® BAapUAHTOB MCIOJIb30BAHUS,

® aKTHUBHOCTH,

®  KJIAcCOB,

® KOMIIOHEHTOB,

® [I0CJEN0BATEIbHOCTEM.
Kpome Toro, MoKHO co31aBaTh CXEMBI CJI0E€B, KOTOPBIE IOMOTalOT ONPEIEIUTh CTPYKTYPY CUCTEMBI.
UMVL-cxeMbl MOIETUPOBAHUS U CXEMBI CJIOEB MOTYT CYIIIECTBOBATH TOJIbKO BHYTPU MPOEKTA
MOJEIMPOBAHHUS.
Bce mpoekTtsl MmogenupoBanus coaepxar oouryro UML-monens u Heckonbko UML-auarpamm. Kaxxmast
JauarpaMma siBJsieTcs npeacraBieHrueM yactu Mogenu. UML-Moznenb coaepKuT Bce 3JEMEHTHI,
otoOpaxaembie HAa UML-cxeMax, 1 MOKET IPOCMaTPUBATLCS C TIOMOIIIBIO 0003peBarens mozeneid UML.

Co30daHue uazpamMm e npoekme Mooesiupo8aHusi
Co3nanue nuarpamMMbl 4 100aBJIeHUE €€ B POEKT

1. 3amycrure Visual Studio Ultimate u B MmeHro Apxurektypa (Architecture) Beibepure kKomManIy

Co3znatb cxemy (New Diai ram) iMeHI-O AianeKTEia I[OCTiHHO toasko B Visual Studio Ultimate):
-+ - ... BB b

m Data Tools Architecture | Test Analyze Window Help
s S } P D New Diagram... Ctrl+\, Ctrl+N |¢? =

r % 3 2. Hic Generate Dependency Graph ’

MLClassDiagraml Windows .

2. B muanorosom okue /lo6aButh HOBYI0 cxemy (Add New Diagram) Beioepure TpeOyemblil THIT
JMArpaMMbl MOJICTUPOBAHHSI:
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LaBnoHs:

"
% UML-cxema knaccoe . D

— QOnucanne:

T—T‘ UML-cxema nocnegosaTeneHOCTER MNycras UML-CxeMa knaccoe
=

Ty
UML-CcxeMa BaPWAHTOR MCNONBI0BEAHWA

UML-cxema oeATENBHOCTH

UML-CcxeMa KOMNOHEHTOB

CxemMa cnoee

e JOKYMEHT HEMNPABAEHHEIX FPadHKoE

MmMa cxemi UML ClassDiagram2.classdiagram

AoGasnTe NPOBKT MOAENM ,E','ﬂ ModelingProjectl

OK | | OTMEHS

3. BeBexure nMs HOBOIT CXEMBI.
4. B oxHe J100aBUTH NPOEKT MO/IeJIM BBIIIOJHUTE OJJHO U3 IBYX ACHCTBUIL:
O C TMOMOIIBIO BHIMAJAIOIIETO CIHUCKA BBIOEPUTE MPOCKT MOJEIUPOBAHUS, KOTOPHIH yke
CYILLECTBYET B PEIICHUH, U HaxxmMuTe KHONIKY OK.
o Beibepute Co3naTh HOBBIH TpoekT MoaeaupoBanusi (Create a new modeling
project) u Haxxmure kHonky OK.
= B nuanoroBom oxHe Co3gaHue HOBOro NpoekTa mMoaeaupoBanms (puc. I1 1.3)
BBEJIUTE UM U PACIIOJIOKEHUE HOBOTO IIPOEKTA, 3aTEM HaKMUTE KHONKY Co34aTh.

MMa npoekTa: ModelingProjectid

Facnonomenue: ChiUser\UserMame\DocumentsiWisual StudiolQ\Projects Q63op...

HMA pewenwa: ModelingProjectl0

7] CozpaTe KaTanor ANA PELEHHA

OTMEHS

Ecnu perienue oTKpbITO, HOBBIN MPOEKT J00ABIAETCS B PELLICHHE.
Ecnu pemienue He OTKPBITO, MO’KHO BBECTH MMsI HOBOTO PELIIEHMS.
Ecnu mpoekt MonenupoBaHus yKe €CTb, MOKHO MCIOJIb30BaTh CAEAYIOLLYIO IPOLENYDY.

JloGaBeHne cxeMbl B CYLIECTBYIOLIHI POEKT MOACJIMPOBAHNUS

1. B oGo3peBaTeJie pelIeHHil MICITKHATE Y3€IT IPOCKTA MOICTHPOBAHUSL.
ITpoekT MoaeIMpOBaHKs COACPKUT nanky onpeaenenus moaeaun ModelDefinition.
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2. B menro IIpoekT BriOepuTe koMaHy JI06aBUTH HOBBIIi J1eMEHT.

3. B IHAAJIOTOBOM okHe Jlo0aBJieHue HOBOI'0 3JIEMEHTA - <ums npoekma> B
pazaene HIa0J0HBI MIEIKHATE TUII CXEMbl MOAEIUpPOBaHUA, Hamnpumep, CxemMa KOMIIOHEHTOB
UML.

4. Beeaute UMs CXEMBbI U HAXMUTE KHOTIKY /{00aBUTH.

OTKpbITas cXxeMa MOJIEIMPOBAHUS OTOOPaKAETCs B IPOEKTE MOJIEIUPOBAHUS.

Baumanmue
He cnenyer n106aBnsiTh, KONUPOBATH WM NIEPETACKUBATH (hailsibl CYIIECTBYIOIIECH CXEMBI CIIOEB B JPYTOi
IIPOEKT MOJEIUPOBAHUS WIH B JPYTHE MECTOIOJIOKEHHS B PEIIEHUN. JTO NIPUBEAET K NCYE3HOBEHUIO
3JIEMEHTOB M3 CKOITMPOBAHHBIX CXEM HJIM K OIIMOKaM MPHU OTKPHITHU cXeM. Daiin cxeMbl JOKeH
OTKPBIBaThCS B TOM IIPOEKTE MOJEIMPOBAHMS, B KOTOPOM OH CO34aH. JTO CBs3aHO ¢ TeM, uTo UML-
cXeMa SIBJISICTCS TIPEJICTaBICHUEM MOJICNH, TIPUHAJUIekKAIIEH TPOEKTY MOACTHPOBaHUs. UTOObI
CKONUPOBATh (a1 cXeMbl, CO3AalTE HOBYIO CXEMY, a 3aTEM CKOMMPYNUTE 3JIE€MEHThI U3 UCXOJHON CXEMbI
B HOBYIO CXEMY

C03I[3HI/I6 IYCTOro NpoeKkTa MoaA€JIMpoOBaHUA

1. B menio ®aiiJ1 nocnenoBarenabHO BeiOepuTe MyHKTH Co3aaTh u IlpoexT.

2. B nmmanoroBoMm okHe Co31aTh TPOEKT B pasjielic YCTAHOBJEHHbIE IIA0JIOHBI IICIKHUTE
nyHKT IIpoekThI MogeITMpPOBAHMA.

B cpennem okne menkaute IlpoekT moaeanpoBanus.

HazoBure npoekT u ykaxxute pacrnoiiokeHue B noisix Mms u Pacnososxkenne.

B none Pemenue Boioepute 106aBuTh B pemieHue, yToObl 100aBUTh HOBBIN MIPOEKT B OTKPHITOE
peuwenne, win Co3xaTh HOBOE pelieHHe, 4TOObI 3aKPBITh OTKPBITHIE pEIICHUS U J00aBUTH
IIPOEKT B HOBOE PELICHUE.

ok w

YnaneHnue cxeMbl MOAC/IMPOBAHUA U3 IIPOCKTA

MOXKHO IOJIHOCTBHIO YAAJIUTb CXEMY UK BPEMCHHO UCKIIFOYUTD €€ U3 MIPOCKTA, a 3aTCM BOCCTAHOBUTE.

IloaHoe YAaJI€HHUE CXEMbI U3 IMTPOEKTA

e DB oOo3peBaresie  peuleHHMil IIETKHUTE  NpaBOd  KHOMKOW  MBIIM  OCHOBHOW  (paiin,
MIPEICTABISAIONINI CXEMY U HA)KMHUTE KHOIIKY Y JAJHTh.
CxeMa ypaysieTcst u3 poekTa 1 (paiIoBON CUCTEMBI. DJIEMEHTHI, 0TOOpakaeMble Ha cXeMe, He
ynanstores uz Odospesarens moaeseir UML.
IIpumeyanue
Bce cxembl conepxar aBa (aiina, 0JJMH U3 KOTOPBIX SBJISIETCS T0YEPHUM IO OTHOILICHUIO K
npyromy. Hampumep, eciiu umeetcst cxema KoMrnoHeHToB ¢ umeHeM CD1, cienyet yaanuTe ¢aiin ¢
umenem CD1.componentdiagram. Ero mouepnuii daiin ¢ umenem CD1.componentdiagram.layout 6yayt
yJaJeH aBTOMaTHYECKH.

BpeMeH}me HCKJIIYCHUE CXEMBI U3 ITPOCKTA

e B oGo3peBaresne peumeHuii menkHuTe  ¢ailn  cxeMbl NpPaBOM  KHONKOM  MBIIIM |
BbIOEpUTE UCKIIOUNTH U3 TPOEKTA.
Cxema ynansercs u3 rnpoekra. OHa He yjansercst u3 (paiaoBoil CUCTEMBI.
IIpumeyanue
DneMeHTHl, 0ToOpaxkaeMble Ha cxeme, He yaasstoTes u3 Ooo3peBaresst moaesieii UML.

BoccTranoBjieHHe BpeMEHHO MCKJIIOYEHHON U3 MPOEKTAa CXeMbl

1. B o0o3peBareJie pelnieHui MEIKHUTE Y3€I TPOCKTa MOICITUPOBAHUSI.
IIpumeyanue
[TpoekT MoeTHpOBaHUs COACPKHT Hanky onpeaeienus moaean ModelDefinition.
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2. B menro IIpoekT BeiOepuTe koMaHay J1060aBUTH CylIeCTBYIONIUIA 3J1eMEHT.
3. B amanoroBom oxHe Jlo6aBiieHHe CyLIEeCTBYIOLIEro 3J1eMeHTa HaluTe Qaiis cxembl, BhIOepuTe
€ro u Ha)kMuTe KHONIKY /[00aBUTH.

OTkpbITast cxeMa MOJICTHUPOBAHUS OTOOpaKaeTCsl B IPOSKTE MOICTHUPOBAHUSI.
IIpumeyanue
C kaxaoii cxemoi cBsizaHa napa (aiinos B (aiinoBoii cucteme. He BeiOupaiite daiin ¢
pacmupenuem .layout. Kpome toro, Visual Studio Ultimate ne moaaepxuBaer go6aBiacHue
cymecTByromux UML-cxeMm K HECKOJIBKAM IPOEKTaM MOICTHPOBaHUS. Bee daiiiibl cxem TOKHBI
OTKPBIBAThCS B MPOEKTE MOJECIUPOBAHHUSI, B KOTOPOM OHU CO3JIaHbl. JTO cBsizaHO ¢ TeM, uTo UML-cxema
IIOKAa3bIBAET MPECTABICHUE MOJENN, IPUHAJUIEKAIIEE TPOEKTY MOJEIUPOBAHMSL.

lNpedcmaesneHue duazpamm coanacHo Visual Studio Ultimate
JAmnarpaMMa BapHaHTOB MCNOJIb30BaHMs (MPeleIeHTOB)

B Visual Studio Ultimate B ouaepamme eapuanmos ucnonvzosanus 0600IIEHBI CBEACHUSI O TOM, KTO
HCIIOJIB3YET MPHJIOKEHUE WIIA CUCTEMY, U KaKHe ICHCTBUS C 3TUM MPUIIOKEHHEM HJIH CUCTEMOIN OHU
MOT'YT BBIIIOJIHSATb.

CxeMa BapHaHTOB HMCIOJIb30BaHUS SBJIACTCS OCHOBHBIM HHCTPYMEHTOM, MCIIOIb3YEMBIM ISl OMTHCAHHSI
0JIb30BATENbCKHUX TpeOoBanuii. OHa ONMUCHIBAET OTHOIIEHHS MEKIY TPEOOBAHUSIMHU, MOJIB30BATEISMHU 1
OCHOBHBIMH KOMIOHEeHTaMu. OIHAKO CXeMa BapHaHTOB MCIIOIb30BaHUs HE OMUCHIBAET TPEOOBAHHUSI
oApOOHO, HX MOYKHO MPEICTABUTH Ha OTAEIBHBIX CXEMaX WU B JJOKyMEHTAX, KOTOPBIE MOKHO CBSI3aTh C
KaX/[bIM BAPHAHTOM HCIIOIb30BaHHUS.

YreHue cxem BAapUAHTOB UCII0Jb30BaAHUA

B CJICOYIOIUX Ta6n1/1uax OIMMCAHBI 3JICMCHTBI, KOTOPBIC MOXXHO HCIIOJIB30BATh HA CXEME€ BApHUAaHTOB
HUCIIOJIBb30BaHMA, U X OCHOBHBIC CBOICTBA.

Cyﬁ'beKTbl, BapuaHThbI UCNTOJIb30BAaHUA U ITOACUCTEMBI

*MOACHCTEMA
Cucrema Dinner Now

2

MpegocTaenTs
MEH I

1 P
3 3

1ﬁ';:_\ ~ : /:‘ 2 N L@
i\

AKA3ATE 20y -c/'| |;q
N

KnuenT PecTopaH
3 3

AN

2
HocTaeuTe eay

®urypa JJieMeHT Onucanue ¥ OCHOBHbIE CBOCTBA

1 Cy0bekT ITpencraBnsieT moab30BaTeNsl, OPraHU3aALUIO WU BHELIHIOK CUCTEMY,
B3aMMOJICHCTBYIOMIYIO C HCIIOIB3yEMbIM MTPHUIIOKECHUEM HITH
cucreMoid. CyObeKT — 3TO BH[ THIIA.
. IIyTh Kk pucyHKY — IyTh K (ailily u300pa>keHus, KOTOpbIi ciaeayer
UCIOJIb30BaTh BMECTO 3HAuyka CyObEKTa MO yMOJYaHHUIO. 3HAYOK JOJKEH
ObITH (haitiom pecypcoB B poekre Visual Studio.



®urypa JJjieMeHT

2 Bapuaunt
HCIO0JIL30BAHUA

3 Accouuanus

4 IMoacucrema
HJIH
KOMIIOHEHT
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Onucanue 1 0OCHOBHbIE CBOMCTBA

HpeI[CTaBJ'IﬂeT HeﬁCTBHH, BBITIOJTHEHHBIC OAHUM HJIM HECKOJIBKMMU

cyOBeKkTaMu JJist JOCTHKCHHSI KOHKPETHOM 1ei. BapuaHT UCmoib30BaHus
— 3TO BUJI THUIIA.

. IIpenmeTsl — TOJICUCTEMa, B KOTOPOH OTOOpa)kacTcsi BapUaHT
HCIIOJIb30BaHUS.

YKaBBIBaCT, qTo CY6’BCKT IIPUHUMACT Y4aCTUC B BaApUAHTEC UCIIOJIb30BaHMs.

Cucrema wiv MpUIOKEHNE, C KOTOPBIM BeaeTcsl paboTa, 0o 9acTh
CUCTEMBI WIN NPUIOKEHUS. MOXKET MpeACTaBIATh COO0M UYTO YyroJIHO — OT
KpPYIHOM CETH JI0 OJIHOTO Kjlacca B MPHIJIOKEHUU.

BapuaHTsl HCIIOIB30BaHUs, OAEP)KUBAEMbBIE CUCTEMOM WIIM KOMIIOHEHTOM,
0TOOpa)katoTcsi BHYTPH NPAMOYTrojibHUuKa. YT0ObI OoJiee ICHO 0YEepPTUTD
001acTh 1eHCTBUS CUCTEMBI, PEKOMEH/IyETCs TIOKa3aTh HEKOTOPbIE BApUAHThI
WCIIOJIb30BaHUs 32 MpeJielaMy MPSMOYTOJIbHHKA.

IToncucrema Ha cxemMe BapUaHTOB UCIIOJIB30BAHMUS, IO CYTH, UMEET TOT )K€
THUII, YTO U KOMIIOHEHT Ha CX€M€ KOMIIOHEHTOB.

. SBasieTcsl HESIBHO CO3JaBaeMbIM JK3eMILISIPOM — €CJIIU 3HAuCHHE
false, BEITIOJHSAIOMIAS CUCTEMAa HMEST OJMH MM HECKOJILKO OOBEKTOB,
HaIpsIMyl0 COOTBETCTBYIOIIMX JTOHM mozacucreMe. Ecin 3HaueHue true,
MOJICUCTEMA SIBJISIETCSI KOHCTPYKIMEH B IMPOEKTUPYEMOHl cucTeme, KoTopas
oToOpa’kaeTcss B  BBINOJHAIOLICH CHUCTEME TOJIBKO IpPH  CO3JAaHUHU
JK3EMIUISIPOB €€ COCTABHBIX YaCTEH.

CTpyKTypupOBaHHe BADUAHTOB UCIOJIb30BAHUS

BribpaTe
MEHKY

SAPErHCTEHMPOBATE KNWEHTE

AOCTYAHO ANA
33PernCTPMPOBAHHEIX
KnueHTos nocne wiona (2

@urypa DJIeMeHT

5 Bkiarouyenue

PuAsTpOBATE MO
TpeGoBaHWAM AWETE

Jaka3aTh eny
g8l . ~
1

Y
“‘Huexnmumb»
b

b
b

BeibpaTe
SNEMEHT MEHID

ﬁ__-

S sapredakts ]

PTUNETPOBATE
MEHID

Pay.sequencediagram

10

TUNETROBATE
no KyxHe

Omnucanue

Bxutouaromuii BapuaHT UCIOJIb30BaHUS BHI3BIBACT
BKJTFOYCHHBIN. BKITIOUEHNE NCTIONB3YETCs, 9TOOBI ITOKa3aTh, Kak
pa3OUTh BapHaHT MCIIOIH30BaHMS Ha HECKOJIBKO 00JIee MEIIKMX
maroB. BxiTtoueHHbIH BapuaHT UCTIOJIb30BaHUS HAXOIUTCS Ha
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Omnucanue

OKOHYaHHH C HAKOHEUHUKOM CTPEIIKH.

OOparuTe BHUMaHUE, YTO HA CXEME HE MOKa3aHa MOC/IeI0BaTeIbHOCTh
maroB. [[y1st mogpoOHOTO OmMCcaHus ATUX IIAr0B MOYKHO
BOCIIOJIL30BAThCS CXEMOM ASITCILHOCTH, CXEMOM
MOCEI0BATEIBHOCTEN WU APYTUM IOKYMEHTOM.

Pacmmmpsromuii BapuaHT UCHOIB30BaHUS JOOABIISIET LEIH U IIaru B
pacimpsieMblii BAPUAHT UCIIOJIb30BaHUs. Pacimmpenus padorator
TOJIBKO IIPH ONIPEACIICHHBIX YCIOBUAX. PaciipeHHbIN BapuaHT
HCIMOJIb30BaHMS HAXOJAUTCS HA OKOHYAHUU C HAKOHEYHUKOM CTPEJIKU.
OOpaTtuTe BHUMaHKE, YTO Ha CXEME HE MMOKa3aHbl KOHKPETHBIE
YCJOBUS, IPU KOTOPBIX IPUMEHSIOTCS PACIIUPEHUS: KX MOKHO
3anucaTh B KOMMEHTAPUU WM IPYTOM JOKYMEHTE.

YcTaHaBIMBAaET OTHOIIICHHE MEX/TY CIICIIHATU3UPOBAHHBIM H
00001IeHHBIM 3J1eMeHTOM. O0OOIICHHBIN AJIEMEHT HaXOUTCS Ha
OKOHYaHUH ¢ HAKOHCYHHKOM CTPEIIKH.

CrienaiM3upOBaHHBIM BApUAHT UCIIOIb30BAHMS HACIICTYET NI U
CyOBEKTBI CBOEro 0000LIEHUS U MOXKET J00aBIATH 00Jiee KOHKPETHbBIE
LIEJIM U IIAry I UX JOCTHIKEHUS.

Criennanu3upoBaHHBIN CyOBEKT HACIICIyeT BAPUAHTHI UCTIOIL30BAHUS,
aTprOyThI M aCCOIMALIUUA CBOETO 00OOIIECHUS U MOXKET JI00ABIISIThH
IONOJIHHATEIbHBIE OOBEKTEL.

yKa3BIBaeT, qT0 KOHCTPYKHI/IH HNCTOYHHUKA 3aBUCUT OT KOHCTPYKHI/II/I
LEJIEBOTO 0OBEKTA.

Hcnonw3yetcs muist 1oO6aBieHUs: 0OIUX MPUMEUYaHUA Ha CXEMeE.

ApTedakxT npeocTaBiIsSeT CChUIKY Ha IPYTYIO CXEMY WJTU

JIOoKyMeHT. Ero MoHO co3naTh, neperamus ¢aitn u3 O6o3peBatens
pemenuii. C momMoIp0 HHCTpYMEHTa "3aBUCUMOCTR" apTedakT
MO>KHO CBSI3aTh C JIOOBIM IPYTUM 3JIEMEHTOM Ha cxeme. Kak mpasuio,
apTedakT UCIIOJIb3YETCs AJIs CBA3HM BapuaHTa MCIIOJIb30BAHUS CO
CXeMOi mocieaoBarenbHOCTeN, cTpanuiieit OneNote, TOKyMEHTOM
Word nnm npesenTtanueit PowerPoint, kotopas moapo6Ho ero
onuchIBaeT. JIoOKyMeHT MOXKeT 100 MPeCTaBIsATh COOO0i 371eMEHT B
pemenuu Visual Studio, 1160 TOKyMEHT B PacoOKEHUH C OOIIIM
JOCTYIIOM, Hampumep Ha caiire SharePoint.

. I'unepcecebrika. URL-anpec win myTe Kk (aiimy cxeMbl WM
JOKYMEHTA.

JIBaXXI1bI LIENKHUTE apTeakT, 4TOObI OTKPHITH (ailil Ui BeO-
CTpaHUILy, C KOTOPO OH CBSI3aH.

BapuaHTsl uCionb30BaHus, CYOBEKTHI U MOJCUCTEMBI MOTYT
COJIEPKaThCsl BHYTPHU MakeToB. DUTYPHI TAKETOB HE OTOOPAXKAIOTCS Ha
CXeMe, HO MOKHO 3a/1aTh CBOWCTBO

cxemsl LinkedPackage. DiieMeHTHI, KOTOPBIC BIIOCIEACTBUN Oy Iy T
CO3/IaHbI Ha CXEME, TIOMEIIAIOTCS B 3TOT IMaKeT.
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Juazpamma nocnedoeamenbHocmel

B Visual Studio Ultimate cxema nociedosamenvrnocmeti mokaspiBacT B3aMMO/IEHCTBHE, KOTOPOE
MPEJCTABISAET MOCIEI0BATEILHOCTh COOOIIEHUM MEXTy SK3EMIUIIpaMH KJIAaCCOB, KOMITOHEHTaMH,
MoJicucTeMaMu U cyobekTamMu. Bpems yBenuuuBaeTcs BHU3 110 AMarpaMMe, Ha KOTOPO# MOKa3bIBaeTCs
Nepexo YIPaBJICHUs OT OJHOTO YYacTHHUKA K ipyromy. UtoOsl cozpate UML-cxemy
MOCJIEI0BATEIbHOCTEH, B MEHIO ApPXUTeKTYypa menkHute Co3aarb cxemy.
Ha pucynke nokaszan npuMep 5K3eMIUISIPOB U COOBITHI BMECTO KIacCOB U METOAOB. Ha pucyHke MoryT
MOSIBJISITHCSI HECKOJIBKO 3K3EMIUISIPOB OJTHOTO U TOTO K€ THIA, a TAKkKe HECKOJIbKO BXOXKIEHUH OJTHOTO
COOOIICHHUS.
CymiecTByeT /1Ba BUJa CXEM IOCIIE0BATEIbHOCTEH:
e Cxembl mnoC/J€10BaTeIbHOCTEl, OCHOBAHHBbIE HAa KOJe MOTYT OBITh CO3JaHBI M3 KOJAA
nporpammbl .NET 1 momenieHs! B 11000 POEKT.
e Cxembl nocienoBareabHocteii UML o6pa3yior yacte Monenun UML # CyIIecTBYIOT TOJNBKO B
npenenax UML-nipoekta MoaennpoBaHusl.
JIBa Bu1a CXEM MOCIIEI0BATEIbHOCTEN ITOX0KH, XOTSI HEKOTOPHIE U3 CBOMCTB UX 3JIEMEHTOB
pa3IMyYaroTCs.
Yrenue cxem nocje0BaTeJbHOCTEH
B cnenyromieit Tabnuile onucaHbl 3EMEHTbBI, KOTOPBIE MOYXKHO BUJIETh Ha CXEME MOCIIE0BATEIbHOCTEH.
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Onucanune

KOT'JIa BPEMsI HAIPaBJICHO BHU3 O 3TOM JJUHUH. DTOT YIYACTHHK MOXKET
OBITH PK3EMILISIPOM Kjlacca, KOMIIOHCHTA HIIA CyObeKTa.

Y4acTHUK, SBASIONINICS BHEITHUM IO OTHOIICHUIO K
pa3pabaThIBa€MOI CHCTEME.

MOHO 3aCTaBUTh CHMBOJI CyOBEKTa OTOOpakaThCsl B BEPXHEH yacTu
JIMHUM 5KU3HH, 33]1aB €€ CBOMCTBO CyObeKT.

OTnpaButenb 0XKHUAAET OTBETA HA CHHXPOHHOE COOOIICHUE NIEPE]] TEM,
KaK NpoaoJKuTh. Ha pucyHke 1okas3aH BbI30B U

BO3BpaT. CUHXPOHHbIE COOOUIEHHSI UCIIOJIb3YIOTCS JUIS
IPeJCTaBICHNUS OOBIYHBIX BEI30BOB (DYHKIIMH BHYTPU IPOTPAMMBI, a
TaK)Xe APYTUX BUJIOB COOOIIEHUH, KOTOPbIE IPUMEHSIOTCS
aHAJIOTUYHBIM 00Pa30oM.

CooOmienue, He TpeOyrolee OTBETA Iepe]l POAODKEHUEM PadOTHI
OTIIPAaBHUTCJIA. ACI/IHXpOHHOC COO6IH€HI/IG IIOKA3bIBACT TOJBKO BBEI3OB
OT oTnpaButelis. Mcrnosb3yeTcs 1is NPeACTaBICHUS CBSI3U MEKIY
OTACJIIBHBIMH ITOTOKaAMHU UJIKN CO3JaHUsI HOBOT'O ITOTOKA.

BeprukanbHbliil 3aTCHEHHBIN PSAMOYTOJIbHUK, KOTOPBIN MOSBIIAETCA
HAa JINHUU KU3HU YYaCTHHUKA U IIPEICTABIISCT NIEPUOJ, KOTJAa Y4aCTHUK
BBIIIOJIHSIET OIIEPALUIO.

BrInosHeHNE HAUMHAETCS, KOT/1a yYaCTHUK MOJTy4aeT

coobmienue. Ecnu nHunmnpyemMoe cooo1ienne Obuio CHHXPOHHBIM
COOOIIEHNEM, BBITIOJIHEHUE 3aKaHUUBAETCS CTPEJIKOM BO3BpaTa K
OTIIPABUTEIIIO.

Coo0rienne, Bo3Bpalaiieecs 00paTHO YYaCTHUKY, KOTOPBIN
OKHJIaeT BO3BpaTa M3 MpPEIbIAYIIETO BbI30Ba. Pe3ynpTrpyromiee
BXOJKJICHHE BBITIOTHEHUSI 0TOOpakaeTcs MOBEPX CYIIECTBYIOIIETO.

Coo011ieHre OT yUaCTHHKA caMoMy cebe. PesynmbpTrpyroiee
BXOXK/ICHUE BBITIOJTHEHHUST 0TOOPaXKaeTCs TIOBEPX OTHPABIISIOIIETO

BBIIIOJIHCHU .

CooOmienue, cozaaroniee yq4acTHUKA. Eciu yqacTHUK noydaer
COOOIIEHUE O CO3AaHUH, OH JJOJKEH OBITh NEPBBIM, KTO €r0 MOJIy4aeT.

ACHHXpOHHO@ COO6HI€HI/IC OT HCU3BCCTHOI'O UJIM HE YKAa3aHHOI'O
yY4aCTHHKA.

ACHHXPOHHOE COOOIIEHNE HEU3BECTHOMY WJIM HE YKA3aHHOMY
YYaCTHHKY.

[TpumedaHnue MOKHO MOAKIIOYUTE K JTF000U TOUKE JTHHHUH KU3HU.

3axirouaeT Nocae10BaTeIbHOCTh COOOIIEHHI, KOTOPBIE ONPEIEICHBI B
JIPYTrO CXeMe.
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Onucanune

YTto0bI cO34aTh HCIOJIb30BaHNE B3aMMOAEHCTBHS, IIECIIKHUTE
WHCTPYMEHT M BBIITOJIHUTE TICPETACKUBAHKE ITOBEPX JIMHUM KU3HH,
KOTOpBIE TPEOYEeTCs BKITFOUUTh.

Komneknust pparmenToB. Kaxxapiii pparMeHT MOXKET BKITFOYAThH OJTHO
WA HECKOJIBbKO coobmennid. CyiecTByeT HECKOIBKO BUJIOB
00beIMHEHHBIX (PParMeHTOB.

Urto0bl co31ath (hparMeHT, METKHUTE COOOIICHHIE MTPaBOi KHOMKOM
MBIIIH, HABEIUTE YKa3aTellb Ha MyHKT Pa3mecTuTh Bo pparmente,
MOCIIe Yero BeIOepUTE THIT (PparMeHra.

MoskeT UCTIOIB30BaThCS ATl YCTAHOBKHU YCIIOBHS, 3aBUCSIIETO OT
TOTrO0, Oy/IeT JI1 HalJieH (pparMeHr.

Urto0sl 3a1aTh yCIOBUE, BRIOEpHUTE (hparMeHT, BRIOEPUTE YCIOBUE U
BBEJIUTE 3HAUYCHUE.

Komnnekuus cooOuieHnii u JIMHUMN )KU3HU, KOTOpasi 0TOOpa)xaeTcs B
cXeMe Mocie10BaTebHOCTH. YTOOBI IPOCMOTPETh CBOICTBA
B3aUMOJIEHCTBUS, HE0OX01MMO BhIOpaTh ero B O6o3peBaresie UML-
MO/IEJIH.

Ha pucynke orobpaxaercs B3aumojeiicTue. UToObl IpOCMOTPETh
CBOWCTBA, HIEIKHUTE ITyCTYIO 00JIACTh CXEMBI.

IMpumeyanue

MMeHa cxeMbl oCiIe10BaTeIbHOCTEH, 0TOOpaxaemMoro
B3aMMOJICHCTBUS U (paiisia, KOTOPBIN COAEPKUT CXEMY, MOTYT
pa3auyaThes.

UML-cxema KaccoB OMUCHIBAET CTPYKTYPBl OOBEKTOB M CBEJICHUH, UCIIONb3yeMble [l BHYTPEHHEH
OpraHM3aliy MPHIOKEHUS U JJI B3aUMOJEHCTBHS ¢ nosb3oBarensiMu. Kpome Toro, cxema
MIPEJOCTABIIAET CBEJICHHS 00 ATUX CTPYKTypax O€30THOCUTENbHO KaKOi-TM00 KOHKPETHOM
peanuzanuu. Ee kinacchl 1 OTHOLIEHHSI MOTYT pPeajl30BbIBATHCS HECKOIBKUMU crioco0aMu, HapuMep B
tabaumax 6a3el JaHHbIX, XML-y371ax UM coueTaHUAX MPOrpaMMHBIX OOBEKTOB.

YrteHnue cxeM KJIACCOB

B stom pasaciic B Ta6JII/II_[e OMNMMCAHBI 3JICMCHTEI, KOTOPBIC MOKHO YBUJICTH HA UML-cxeMe KI1acCOB.
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1 Kaacce Omnpenenenre 00BEKTOB, COBMECTHO 00JIAAAFOIINX TaHHBIMH
XapaKTEPUCTUKAMU CTPYKTYPbI U [IOBEICHHUS.
1 Knaccudukarop O6miee ums 1J1s Kitacca, uHTepderca uim
nepeurcienns. KOMIOHEeHThI, BApUAHTHI UCTIONB30BAHUS U CYOBEKTHI
TaKKe SBJSIOTCS KilaccupuKaTopamu.
2 OnemeHT ynpasnenusi | Ecnu monpo6HocTelt kiaccudukaTopa He BUJIHO, HIEIKHUTE
"CBEepHYTH/pa3BepHYTh'" pacHIUPUTENb B BEpXHEH JIeBOK YacTu kinaccudukaropa. Maorma
TaKKe HYXKHO IIETKHYTH [+] AJIT KaXKI0T0 CerMeHTa.
3 ATpHOYyT Tunm3npoBaHHOE 3HAYECHHE, TPUKPEIVIEHHOE K KaXIOMY IK3EMIUIIPY
KIaccudukaropa.
Uto6b! 106aBUTH aTPUOYT, LIEIKHUTE pa3aea ATPUOYyThI U
naxmute BBOJI. Beenute curnatypy arpubyta
4 Onepanus MeTton nnu GyHKIUS, KOTOPYIO MOKHO BBITIOJIHUTE C TIOMOIIIBIO
HK3EMIUIAPOB Kiaccudukaropa. YToObl J0OABUTH ONEPALIHIO,
menkauTe pasaen Onepanuu u Haxmute BBOJL. Beequte curnarypy
oreparuu.
5 Accouuauus OTHOITICHHE MEXY WICHAMH JIBYX KJIacCU(UKATOPOB.
oa Arperat Accouuanusi, peJCcTaBsiolias OTHOIIEHHE COBMECTHOTO
BiasieHus. CBOMCTBY Arperar poJii-Biiajiesiblia IPUCBOECHO 3HAUEHUE
Cnesiano oommm.
56 Komnozuuus Accouunanusi, NpeAcTaBisiollas OTHOIIEHHUE LEJI0Tr0 U

gactu. CBOICTBY ArperaT pojH-BiaJe/bla IPUCBOCHO 3HAYEHUE
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Onucanue

CocTaBHOI.
Nwmst acconmanmu. UMst MOYKET 0CTaBaThCS MyCThIM.

Nwmst ponu, T. €. OJHOrO U3 OKOHYaHUM acconnanuu. Moxer
MCTIOJIb30BATHCS JUIsl CCBIJIKM HA CBA3aHHBIA OOBEKT.

VYKa3bIBaeT, CKOJIbKO 0OBEKTOB HA 3TOM OKOHYAHUU MOXKHO CBSI3aTh C
0o0BeKTaMu Ha JIpyroM okoH4aHuu. Kax/plil 3aKa3 B 3TOM IpuMepe
JIOJDKEH OBITH CBSI3aH TOJIBKO C OJHUM MEHIO.

* O3Ha4aeT, YTO OrPAHUYEHUS YHCIIa CChUIOK, KOTOPbIE MOKHO
CO37aTh, HE CYLIECTBYET.

Konkpemmnuiii knaccupukaTtop HacjleayeT 4YacTh CBOETO OIpeaeIeHHUs
0T 06wezo knaccudukaropa. OOmmiA KIaccupuKaTop HAXOAUTCS HA
OKOHYAHUU COCIMHUTENS C YKa3aTeleM CTPEIKU. ATpUOYTHI,
aCCOIMALIMY U OTIepalii HACTIEIYIOTCS KOHKPETHBIM
KJ1acCU(UKATOPOM.

Bocnonesyiitech nHCTpyMeHTOM HaciienoBanue, 4To0bI CO3/1aTh
000011IeHIE MEXTY ABYMS KJIacCH(DUKATOPAMH.

YnpaBneHue MeHo 13
EI «uHTEpdeics 1U' snepedrcnesmes (11
MenuManager 14 MenuStatus
= AtpuByTet 0 === = = =| [=] NuTepans
+ MenuStatus : MenuStatus Constructing
+ AddMenultem{String, Money) Suspended
A
I
(-
*MMNOpTS | 13
I
|
YnpaeneHue pecrtopaHom 12
@urypa OnemMeHT Onucanue
10 HNurepdeiic Omnpenenenre 4acTy BHEITHE BUIUMOTO IMTOBEJCHUS 00BEKTa

11 Iepeuucaenue KnaccudukaTop, cocTosmmii u3 Habopa CTPOKOBBIX JIUTEPATIOB.
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Ourypa DneMeHT Onucanue

12 IMaker I'pynmna knaccudukaTopoB, accoruanui, 1eMCTBUH, JIMHAN KU3HH,
KOMIIOHCHTOB H ITaKeTOB. Jlormdeckas cxeMa KJIacCOB IIOKA3LIBACT, YTO
YJICHAMH JIAaHHOTO MaKeTa SBJSIOTCS KIaCCU(MUKATOPHI U MAKETHI.
OO6nacTh BUANMOCTH HMEH OTpaHUYMBACTCS MakeTaMu, Tak uto Kiaccl B
[Taket] oTnmmuaercs ot Knaccl BHe aToro makera. Mms makera otobpaxaercst
Kak yacTb cBOMcTB IloJtHOEe MMs ero coaepKumoro.
CpoiictBo CBsizaHHbI# makeT 1100011 UML-cXeMbl MOKHO HaCTPOHTH TaK,
9TOOBI OHO CCHIIANIOCH HA MAKeT. B 3TOM ciTydae Bce 2JIEMEHTHI, CO37aBacMbIe
Ha ATOM CXeMe, CTAaHyT YacThio makera. OHU OTOOPAKAIOTCS B MAKETE
B IIpoBoanuke no mogeasasm UML.

13 Hmnopr OTHouIeHNE MEX Ay TaKeTaMH, YKa3bIBaIOILEE, UTO OJMH MTAKET BKIIIOUAET BCE
OIpeIeNIeHus Ipyroro.

14 3aBucumoctb | OrmnpenerneHue Wik peann3als 3aBUCUMOT0 KJIacCu(PUKaTopa MOKET
WU3MEHHUTHCS, €CIIM U3MEHSAETCS KIaCCU(PUKATOP HA OKOHYAHUHU C
HAaKOHEUYHUKOM CTPEJIKH.

El =WHTEphEAC [i =UHTEpDERC
YnpaBneHue katanoramm YnpaeneHue Katanoramm
1
9 16 ( ) ¥npasneHwe KaTtanoram
| -
|¥| AwmcneTuep meHio |¥| OwcneTuyep meHio
@urypa JJieMeHT Onucanue
15 Peamu3auusa Kitacc peanusyer onepainuu u aTpuOyThI, onpeielieHHbIe HHTepdeiicom.

Bocmonb3yiitech nacTpyMeHTOM HacsieqoBanue, 4To0bI CO3/1aTh Pean3aIlfio
MEXTy KJIaccoM M HHTepQeHcOoM.

16 Peanuszaums AsbTepHaTHBHOE MPEACTABICHUE TOTO K€ OTHOIIEHUs. MeTKka Ha CUMBOJIE
0003HavYEHHS YKa3bIBaeT Ha HHTEpEIC.
YT0oO0BI CO3/1aTh 3Ty MPE3EHTAIMIO, BBIJCIHUTE CYIIESCTBYIONIEE OTHOLIEHUE
peanuzanuu. Psgom ¢ acconumanuen nosisisieTcst Ter Aeructeus. Lllenkuure ter
nerictBus ¥ BiOepuTe Iloka3pIBaTh 0€3 ONMUCAHUS OTIePAIHIA.

Huazpamma dessmenbHocmu

Ha cxeme akmuenocmu 6usHec-niporiecc Win NporpaMMHBIN MPoLiece MOKa3aH Kak padouuii mporiecc,
COCTOSIIIIMN U3 psiAa AEHCTBUI. DT NEHCTBUS MOTYT BBIIOIHATHCS JIIObMH, IPOrPaMMHBIMU
KOMITOHEHTaMHU WJIM KOMIIBIOTEpaMH.
CxemMy aKTHUBHOCTH MOHO MCIIOJIb30BaTh JJIsi ONMCAHUS ITPOLECCOB HECKOJIBKUX THUIIOB, TAKUX KaK B
CJIEYIOIIMX IIPUMeEpax.

e busnec-npouecc wim padounii npomuecc, B KOTOPOM y4acTBYIOT HOJIb30BATEIH U CUCTEMA.

o [Ilaru B TeCTOBOM Cily4ae.
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e IlporpamMMHBId MPOTOKOJ, T. €. pa3pellieHHas MOCIEA0BATEIbHOCTh B3aUMOIEHCTBUN MEKIY
KOMIIOHCHTaMH.

e IIporpaMMHBIif AITOPUTM.
B 3TOM pa3znene onucaHbl 3JIEMEHTBI, KOTOPBIE MOKHO UCIOJIb30BAaTh B CXEMaX aKTUBHOCTH.
YreHne cxeM aKTHBHOCTH
B tabimnax B cleAyromux pa3aeiax OnucaHbl JIEMEHThI, KOTOPhIE MOKHO MCTIOIh30BaTh HA CXEME
AKTUBHOCTH, U UX OCHOBHEIE CBOMCTBA.
JleicTBYSI M IPYTHE IEMEHTHI, 0TOOpaKaeMbIe HA CXEME aKTUBHOCTH, TIPEICTABIISIFOT COOOW OJTHO
JercTBHE. DTH IEUCTBHS MOXKHO ITPOCMOTPETh B 0003peBareine moaeneid UML. OH co3znaercs mpu
100aBIICHUH TIEPBOTO 3JIEMEHTA B CXEMY.
UToOBI MPOYUTATH CXEMY, IPEJICTABHTE, YTO TOKCH HJIM MTOTOK YIPABICHUS MPOXOIUT BIAOIb
COCIMHUTEIICH OT OJTHOTO JICUCTBUS K IPYTrOMY.
IIpocTbie MOTOKM ynpaBJIeHUsI

HOCJIGIIOB&TCJIBHOCTB Hef/'ICTBI/If/'I MOKHO I10Ka3aThb C IIOMOIIIBIO BETBEH U IIUKIIOB.
B kam oM zakaze
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3

1
.—}L BriSpaTe MEHID

2
N

IpE—

N

BelGpaTte 3NeMEHT
MEHHD

WY [KnueHT xenaeTt exSpaTe ewe]

[ _I

5]
[KnuedT 2akoH4Mn BeGap]
4
g
MNoaTeepAWTE
L zakaz  rh
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1 IleﬁCTBHe Ilar B ,Z[Cf/iCTBPII/I, B KOTOPOM IIOJB30BATCIIN IIPOrpaMMbl BBIIIOJIHAKOT

Kakue-i1mn00 3a1aqu.

JleficTBHE MOXKET HAUMHATHCS, KOTJIa TOKEH OBLI MOJIyYeH BCEMH €0
BXOJAIIMMH TToTOKaMu. Koraa neiicTBre 3aBepiieHo, TOKEHbI
OTMPABIIIOTCS BO BCE UCXOISAIINE TMTOTOKH.

. Body — 3anaer aeiicTBHE B ITOIPOOHOCTSIX.

. Language — si3bIk BeIpaXkeHuUs B cBoiicTBe Body.

. Local Postconditions — orpanndenus, KOTOpbIE JOJKHBI OBITH
yIOBJICTBOPEHBI 10 3aBEPIIICHUH BbITOJHEHUS. L{enb, qocTuraemast
JICACTBUEM.

. Local Preconditions — orpanuuenust, KOTOPbIE JOKHBI OBITH

YAOBJICTBOPCHBI 10 Havdala BBIIIOJIHCHUS.
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Onucanue M OCHOBHBIE CBOHCTBA

CoenuHNTENb, KOTOPBIN NTOKA3bIBAET IIOTOK YNIPABICHUS MEKIY
neiicTBusiMU. YTOOBI HHTEPIPETHPOBATH CXEMY, TIPEACTABHTE, YTO TOKEH
MIEPEXOUT OT OJTHOTO JIEUCTBUS K JPYrOMYy.

UTto06b!I cO3aTh TOTOK YIPABIEHUS, UCTIONb3yHTE

cpeactBo CoeqMHUTEIIb.

VYka3bIBaeT MepBblid 1Iar Wiv ard B JeUCcTBUU. B Havane neiicTBUs TOKEH
MEePEXOIUT U3 HAYaIbHOTO Y3JIa.

Oxonuanue aevictBus. [1o mpuOBITHN TOKEHA JeiiCTBUE 3aBEpIIACTCS.

VYciioBHAs BETBB B IIOTOKE. VIMeeT OqMH BXOI U IBa UK OoJjiee
BBIXOJ0B. Bxoasamiuii TOKeH MOSABIISIETCSA TOJIBKO Ha OJHOM U3 BBIXOJIOB.

VYcoBue, KOTOPOE 3a0aeT, MOXKET JIU TOKEH IPOXOJAUTH BJIOJIb
coequHutelid. Yame Bcero ucroiab3yrTcs Ha UCXOISIIMX MOTOKAaX y3J1a
pPELICHU.

UTto0bl 3a1aTh YCIOBUE, IIETKHUTE OTOK MPAaBOM KHOMKOW MBIIIIH,
BbIOepHUTEe CBOMCTBA U 33/1aliTe CBOMCTBO Y CJIOBHE.

TpebyeTcs i CIUAHUS TIOTOKOB, Pa3AeCHHBIX Y3II0M pemcHuii. Mimeer
JBa WK OoJiee BXOAOB M OJIMH BBHIXOJ. TOKEH Ha JII000M BXOJE
0TOOpakaeTCs Ha BBIXOJIE.

Hpe,I[OCTaBJ'IHCT JOINIOJIHHUTCIIBbHBIC CBCACHUA 00 QJICMCHTAX, C KOTOPBIMH
CBs3aH.

JleiicTBUE, KOTOPOE OMpeeseTcs 0ojiee MoIPOOHO Ha APYTol cXeMe
AKTUBHOCTH.

. IsSynchronous — ecnu 3HaveHue true, ACWCTBUE 0XKHUIACT
3aBEePIICHUS AaKTUBHOCTH.
. Behavior — BeI3BanHOE jIeliCTBHE.

HeﬁCTBHG, KOTOPOC BBI3BIBACT OIICPALUIO IJIA OK3CMILIAApa Kilacca.

[ToTok paboT, OMMCHIBAEMBIN CXEMOM aKTUBHOCTH. UTOOBI MPOCMOTPETH
CBOMCTBa JIeHCTBUS, HEOOX0AUMO BRIOpaTh ero BOOo03peBaTee Mojaeieit
UML.

. Is Read Only — ecnu 3Hadenue true, JeliCTBHE HE JOJKHO
M3MEHSTh COCTOSIHUE HU OJTHOTO OOBEKTA.
. Is Single Execution — ecnu 3HaueHue true, OTHOBPEMEHHO

BO3MOKHO TOJIBKO OJIHO BBEITIOJTHEHHE 3TOM CXEMBI.

Ota cxeMa oToOpaxkaeT nericTBre. UToObI MPOCMOTPETh €€ CBOWCTBA,
IICJIKHUTC IIYCTYIO 06HaCTI> CXCMBI.



®durypa IjeMeHT

I[MapaJieJbHbIE TOTOKH
MoHO onucaTh NOCJIEI0BATENBHOCTU JEUCTBUM, BBITIOJIHAEMBIX OJHOBPEMEHHO. J[OMOIHUTEIBHBIE
CBEJICHUS CM. B pa3Jieiie O CO3JaHUM MapaJIeIbHBIX TOTOKOB.
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Onucanue M OCHOBHBIE CBOHCTBA

ITIpumeuanmue
Hmena cxeMbl aKTUBHOCTH, (paiiia, KOTOPBIA CONEPIKUT CXEMY, U
JecTBUs, 0TOOPAXKaeMOro Ha CXeMe, MOTYT Pa3iINyaThCsl.
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Onucanue

Paznensier enuHbIi MOTOK Ha NapasuiebHble TOTOKU. Kaxaplii BXOSIIIIMIA
TOKEH CO3/1aeT TOKEH Ha KaKIOM MCXOIIIEM COCIUHUTEIE.

OOBeMHSICT MapauIelIbHBIE TOTOKH B OJIMH MOTOK. ECin KaskIbIit
BXOJAIINN ITOTOK UMEET OKHAAFOIIHI TOKCH, CO3/Ia€TCSI TOKSH Ha BEIXOJIE.

[leiicTBre, KOTOpOE OTHPABISAET COOOIIEHNE UITU CUTHAM IPYTOMY JI€HCTBUIO
WJIU MapaJlJIeIbHOMY ITOTOKY TOT'O XK€ AeUCTBUA. TUI U coaep:kumoe
COO0OIIeHUs] BUAHBI U3 HA3BaHUS JEHCTBUS WU 3aJal0TCs B
JIOTIOTHUTEIbHBIX KOMMEHTAPHSIX.

JlelicTBE MOKET OTIPABIISITH JAHHBIE B CUTHAJIE, KOTOPBIA MOYKHO MEpEIaTh
JIEMCTBUIO B IOTOKE OOBEKTOB MIIM 3aKperuieHnH BBoja (16).

JleiicTBue, KOTOPOE OXKHUIAET COOOIICHHSI MIIM CUTHANA, YTOOBI
MPOIOIDKUTHCS. THIT COOOMIEHNS, KOTOPOE MOXKET OBITh MOTy4eHO
JIEMCTBUEM, BUJICH U3 HA3BAHUS WIH 3a7AaCTCs B JOIOIHUTEIBHBIX
KOMMEHTApHUsX.

Ecnu nelictBue HE UMEET BXOALIETO ITOTOKA YIIPABIEHUsS, OHO CO3/1aeT
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®durypa JJjieMeHT Onucanue

TOKEH BCAKHUN pa3 MpH MOJYyYECHUH COOOLICHHUS.

JlelicTBE MOKET MOJy4yaTh JaHHbIE B CUTHAJIE, KOTOPBIA MOYKHO ME€pEIaTh B

MOTOKE 0OBEKTOB MJIM 3aKperuieHuH BbiBoaa (17).

. IsUnmarshall — eciu 3Hauenue true, MOXET CYIIECCTBOBATh
HECKOJIBKO  THUIIM3UPOBAHHBIX  3aKpPEIUICHUH  BBIBOJA, U JIaHHBIC
pacnakoBbiBatoTCsl B HuX. Ecnu 3Hauenue false, Bce nanHble oToOpaxaroTcs
B OJIHOM 3aKpEIUICHUN.

IToToKH JaHHLIX

Mo>HO omnucaTh MOTOK JIaHHBIX U3 OJTHOTO ACUCTBUS B Ipyroe. JlonoJHUTeNbHbIE CBEACHUS 00
JIEMEHTAaX, YIOMSHYTBIX B JaHHOM pa3fielie, CM. B [10JIpa3/iesie O CO3AaHNU IOTOKOB JIaHHBIX pa3zeiia
"MHCTpyKIMHY 11O CO3JaHUI0 CXEMBI aKTUBHOCTH".

18 187
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e 2
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sanacos KNWMEHTY
®durypa jeMeHT Onucanue
15 V3ea o0bekTa  [Ipeacrasnser naHHbIe, IEpeIaBaeMble B TOTOKE.
. Ordering — crnoco0 xpaHeHHs HECKOJILKUX TOKEHOB.
o Selection — BeI3bIBaeT mporece (GUIBTPAIMHM JAHHBIX, KOTOPBII
MOXHO OIPEICNIUTh Ha JPYroi cxeme.
o Upper Bound — 0 o3HauaeT, 4ToO JaHHBIE JOJLKHBI IIEPEIABATHCS B
MOTOKE HAMPSIMYIO; * 03HAYaAET, YTO JAaHHBIC MOYKHO XPAHUTH B TIOTOKE.
o Type — Tun XpaHUMBIX U TTepeaaBaeMbIX 0OHEKTOB.
16 3akpensienue  [IpeacraBnser naHHbIE, KOTOPbIEC JEHCTBUE MOXKET MOJIYy4aTh IPU
BBOJIa BBITTOJIHEHUH.
. Type — tun nepeaHHbIX 00BEKTOB.
17 3akpensieHue [IpencraBnsier naHHbIE, KOTOPBIE ACHCTBHE CO3JAET MPHU BBIMOIHECHHH.
BBLIBO/IA o Type — tun nepelaHHbIX 00BEKTOB.

18 Y3ea VY3en 00beKTa, Yepe3 KOTOPhIi IeHCTBHE MOXKET MOIy4yaTh UM CO3/1aBaTh
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napamerpa JTaHHBIE.
AercTBUS Wcnonb3yercs, eciu NpeCcTaBIEHHOE CXEMOW JECTBHE BHI3BIBACTCS U3
JPyroro AeMcTBU, 100 €CITU CXeMa OMUCHIBAET OMEPALIUIO UITU (PYHKIIHIO.
. Type — Tun neperanHbIX 0OBEKTOB.
(ne IoTox CoenuHuTENb, KOTOPBIM MOKa3bIBAET NOTOK JAHHBIX MEXAY ACUCTBUAMHU U
M0Ka3aHa) 00bEKTOB y3J1aMH 00bEKTa.

Urto6b! cO31aTh MOTOK 0OBEKTOB, HY’KHO HCIIOJIb30BaTh
cpeactBo CoeqMHUTEJIb JJIS CBSI3U 3aKPEIJICHUs BBOJIA HJTH BBIBOJIA JINOO
y371a 00BEKTa C APYTHM HIEMEHTOM.

. Selection — BbI3bIBaeT mporece (GUIbTPALMHM JTAHHBIX, KOTOPBIH
MOYKHO ONIPEAEIIUTh Ha IPYTrOM CXeMe.

. Transformation — BeI3bIBacT MpeoOpa3yrIIUil JaHHbBIC MPOIECC,
KOTOPBII MOKHO OTPEICIUTD Ha IPYToil cXeme.

. IsMulticast — yka3piBaeT Ha BO3MOXHOCTh CYIIECTBOBAHUS
HECKOJIBKUX IMOJYYaroIIuX 00BEKTOB MIIH KOMIIOHCHTOB.

. IsMultiReceive — yka3piBaeT Ha BO3MOXHOCTh IOJYYCHHUS

BXOOHBIX JAHHBIX N3 HECKOJIBKUX 00BEKTOB UM KOMIIOHEHTOB.

HAuazpamma KoMnoHeHMoe

B Visual Studio Ultimate Ha cxeme komnonenmog Noka3aHbl YaCTU KOHCTPYKLIUHU IPOTPaMMHON
cucteMbl. CxeMa KOMIIOHEHTOB TIOMOTaeT BU3YalIM3HPOBATh BEICOKOYPOBHEBYIO CTPYKTYPY CUCTEMBI U
MOBEJICHHUE CITY>KO, MPEIOCTABISIEMBIX U MOTPEOISIEMbIX ITUMH 3JIEMEHTAMH Yepe3 UHTEP(EHCHI.

CxeMy KOMIIOHEHTOB MOKHO MCIOJIb30BaTh, YTOOBI ONMCATh KOHCTPYKIIMIO CHCTEMBI, PEIN3yeMyI0 Ha
Tr000M S3BIKE U B TI000M cTrIie. Hy»HO TOJNBKO ONpenenTh YaCTH KOHCTPYKIINH, B3aHMOICHCTBYIOIIIE
C IPYTMMH YacCTsIMH Yepe3 OrpaHUUeHHBIN HA0OP BXOHBIX U BBIXOTHBIX KaHATOB. MO)KHO HCIIOJIH30BATh
KOMIIOHEHTBHI JII000r0 MaciTada, B3aMMOCBSI3aHHbIE JIIOOBIM CITOCOOOM.

YreHue cxeM KOMIIOHEHTOB

B CJ'IGJIYIOH_ICI\/’I Ta6J'II/IHe OIMMCAaHBbI JICMCHTBI, KOTOPBIC MOKHO HMCITIOJIB30BaTh HA CXEME€ KOMIIOHCHTOB, 1
HX OCHOBHBIE CBOMCTBA.
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Onucanye ¥ 0OCHOBHBIE CBOMCTBA

Jlomyckaromuii MoBTOPHOE UCIIONb30BaHNE (PYHKIIMOHATIBHBIN
3JIeMEHT cucTeMbl. KOMIOHEHT mpeocTaBiseT U MoTpedser
NOBEJICHHUE Yepe3 HHTeP(ENChl 1 MOXKET UCIIOJIb30BaTh IpyTrHe
KOMIIOHEHTHI.

MOo’KHO CKpBIBaTh WM OTOOpakaThb BHYTPEHHHUE YaCTH KOMITIOHEHTA
C TIOMOIIIBIO 3JIEMEHTA yIpaBJICHHS "pa3BepHYTh/CBEpHYTH" (9).
KomnonenT — 310 BU Kiacca.

. SIBasieTcs HESIBHO CO31aBaeMbIM JK3eMILIAPoM. Eciun
3HaueHue true (1Mo YMOJIYaHUIO0), KOMIIOHEHT CYIIECTBYET TOJIBKO KaK
apredakT KOHCTPYKIMH. BO BpeMsi BHIIIOJIHEHUS CYIIECTBYET TOJIBKO
€€ 4acTb.

[IpencraBnsieT rpymniy cooOIEHUI WU BBI30BOB, PEATU3yEMBbIX
KOMIIOHEHTOM U JIOCTYIHBIX JIJI1 HCTI0JIb30BAHUS JPYTUMH
KOMIIOHEHTAMH WJIM BHEIIHUMU cuctemaMu. [lopT — 310 cBOMCTBO
KOMITOHEHTa, UMEIOIIee B Ka4eCTBE THMa HHTepdeiic.

[IpencrasnsieT rpynmy cooOMEeHNH UITH BEI30BOB, OTIIPABIISIEMBIX
KOMIIOHEHTOM JAPYTMM KOMIIOHEHTaM WJIM BHEIIHUM CUCTEMaM.
KoMmoneHT npeHa3zHayeH A COSMHEHUS C KOMITOHEHTAMU,
KOTOPBIC MTPEIOCTABISIOT XOTs OBl 3TH onepanuu. [lopT umeer B
KadeCcTBE THUITAa UHTEP(EHC.

MoskeT UCTIONB30BAThCS IS YKa3aHUs, 9TO TPeOyeMbIil HHTEpdeiic
OJIHOT'O KOMIIOHEHTA MOXET COOTBETCTBOBATH MPEOCTABICHHOMY
UHTEpdECcy IPyroro KOMIOHEHTA.
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3aBUCUMOCTH TaKKe MO>KHO HCIIOJIB30BaTh B OoJiee 0011eM ciyyae
pu paboTe ¢ AIEMEHTaMU MOJEIH, YTOObI I0Ka3aTh, YTO
KOHCTPYKLIUSI OJJTHOTO 3aBUCHUT OT KOHCTPYKLIUH JIPYyTOro.

5 Yacrtb ATpuOyT KOMIIOHEHTA, TUIl KOTOPOT0, KaK MPaBUIIO, SBISETCS
JIpYrMM KOMIIOHEHTOM. YacTb UCIoNb3yeTcs IpU BHYTPEHHEM
NPOEKTUPOBAHUU €€ POAUTEIBCKOro KoMIoHeHTa. ['padudecku
YaCTH U300pa)KaroTCs BIOKEHHBIMU B POAUTEIBCKUNA KOMIIOHEHT.
YrtoObl CO3/1aTh YACTh CYLIECTBYIOIIETO THIIAa KOMIIOHEHTA,
neperamuTe KOMnoHeHT u3 IIlposognuka no moxensm UML B
KOMIIOHEHT-BIIAJCIICLL.

Yto0bl cO3/1aTh YacTh HOBOT'O THUIIA, BIOEpUTE

MHCTpyMEHT KOMIOHEHT U LIEJIIKHUTE KOMIIOHEHT-BIIaAEIEL.
Hanpumep, kommonent Car nmeer

gactu engine:CarEngine, backLeft:Wheel, frontRight:Wheel u 1. 1.
Heckonbko yacTeil MOTyT UMETh OJIMH U TOT )K€ TUII, U pa3HbIe
KOMIIOHEHTBI MOT'YT UMETb YaCTH OJHOIO TUIIA.

. Tun. Tun yactu, onpeaensieMblid B IPyroM MECTE
Mozenu. Kak nmpaBuio, TUIIOM SIBISI€TCA APYTOl KOMIIOHEHT.
. KosmuecTBo 3j1eMeHTOB. [10 yMOTYaHHIO UCIIOJIB3YETCS

3HaueHue 1. MoskHo 3anath 3HaueHue 0..1, 4ToObI yKa3ath, 4TO
4acTh MOKET UMeTh 3Hadenue Null, wim 3anate 3HaueHune *, 4To0LI
yKa3aTh, YTO YaCTh SABJISAETCS KOJUICKIIUEH YK3EMILIAPOB TAHHOTO
tuna. Takke B KaueCTBE 3HAYCHUS MOYKHO 3a/1aTh JTI000¢e
BBIPAXKEHHE, KOTOPOE MOKHO OIEHUTh B YUCIIOBOM JMaIla30HE.

6 Coopka yacTu CoenuHeHne MKy TpeOyeMbIMH ITOPTaMHU HHTepdeiica oTHOM
YaCTH U MIPEIOCTABIICHHBIMU MTOpTaMU HHTEpdeiica
npyroi.Peanuzaryst cOOpku 4yacTH JUIsl pa3HbIX KOMIIOHEHTOB MOYKET
paznuuatbesa. CoeTMHEHHBIE YacTH JIOJKHBI UMETh OJIUH
POIUTENbCKII KOMITOHEHT.

7 HenerupoBanue Cesi3pIBaeT MOPT ¢ MHTEP(DEHCOM OHOM U3 YacTen
KOMIIOHEHTA. YKa3bIBAET, YTO COOOIIEHUS, OTIIPABICHHBIC
KOMITOHEHTY, 00pabaThIBaOTCS 3TOM YaCThIO, UJIM YTO COOOIICHMS,
OTHPABIICHHBIE HTOM YaCThIO, OTCHUIAOTCS U3 POJIUTEIHCKOTO
KOMITOHEHTA.

8 O06001menue VYKa3bpIBaeT, 4TO OJIMH KOMIIOHEHT HacleayeTcs OT Apyroro. Yactu u
UHTEpQECchl HacIeayI0TCs.

9 OnemeHT ynpasneHus | [lo3BossieT CKpbIBaTh WM OTOOpaXKaTh BHYTPEHHHUE YACTH
"pa3BepHYTH/CBEPHYThH'" KOMIIOHEHTA.

(ue KomMmenTapuii Jnst TonoHUTENBHBIX NTpUMeYaHnuii. KoMMeHTapuii MOXKHO CBSI3aTh
MOKa3aHa) C HEOTPAaHWYEHHBIM YHCIIOM 3JIEMEHTOB Ha CXEME,
BOCITOJI30BABIINCH HHCTPYyMEHTOM CoeqMHUTeIbHAS JTUHUSA.
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JlaGopaTopuas padora 15. Co3nanue qnuarpamm B Visual Studio Ultimate

Co30aHue duaapaMMbl eapuaHmoe ucrioJjib308aHus

B Visual Studio Ultimate MOXHO CO3AaTh cxeMy 8apuanHmos ucnoib306anust, 9T00bl 0000IIUTH CBEACHUS
0 TOM, KTO UCIOJIb3yeT NMPUIOKEHHUE WIH CUCTEMY, U KaKhe JEHCTBHS C 3TUM MPUIOKEHUEM UITU
CHCTEMOW OHU MOT'YT BBITIOJHSITb.
C moMoIuIbp0 CXeMbl BApUaHTOB HCIIOIb30BAHMS MOXKHO BECTH OOCY>KICHHS U Mepe/laBaTh CBEIACHHUS O
CIIEIYIOIIEM.

e CueHapuu B3aUMOJEUCTBUS CHCTEMbl WJIM NPUIIOKEHUS C JIIOJbMHU, OpraHU3alUsSMU WU

BHEIIIHUMH CUCTEMAaMHU.

e llenu, KOTOPBIX C MOMOUIBIO CXEM CMOTYT JOCTUYb COOTBETCTBYIOIIUE CYOHEKTHI.

e (OO6nacth QyHKIIMOHUPOBAHUS CUCTEMBI.
Ha cxeme BapnaHTOB UCIIOJIL30BaHUS HE OTOOpaXKal0TCA MOAPOOHOCTH BapHAHTOB UCIIOJIB30BaHUS, a
TOJILKO 0000IIAI0TCS CBEACHUS O HEKOTOPBIX OTHOIICHUSX MEX/Ty BApHaHTaMH UCIIOIb30BAHUS,
cyOBbeKTaMu U cucteMaMu. B yacTHOCTH, Ha cxeMe He 0TOOpaXKaeTcs MOPSII0K BBIOTHEHUS 1eHCTBUI
JUISL TOCTIDKEHHS LeJIel B Ka)KJJOM BapUaHTE UCIOIb30BAHUSA. DTH MOJPOOHOCTH MOXKHO OIUCATh B
JIPYTUX CXeMax U JOKYMEHTaX, KOTOPhIE MOXKHO CBSI3aTh C KaXIbIM BAPUAHTOM HCIIOJIb30BAHMS.
B npenocTaBieHHbBIX ONMCAHUAX BAPUAHTOB MCIOIb30BAaHUS UIMEETCS HECKOJIBKO TEPMUHOB, UMEIOIINX
OTHOIIIEHNE K 00JIACTH aKTUBHOCTH, B KOTOPOH (yHKIIMOHUPYET cuctema, Harpumep "[Ipomxaxnu”,
"Memnto", "Knuent" u 1. 1. Ba)xHO ueTKo OnpeneanTb 3TU TEPMUHBL U UX OTHOLIEHMSL.
BapuanTb! ucnonp30BaHus HO3BOJISAIOT OMKUCATH TOJIBKO (DYHKIIMOHATIBLHBIE TPEOOBAHUS K
cucreme. [Ipoune TpeboBanus (Hanpumep, Ou3HeC-TpaBuiia, TPEOOBAHUS K Ka4eCTBY 00CITYy)KUBaHUS
OTpaHUYEHUS peayn3anu) HeoOX0IMMO MPEACTABIATh OTACIBHO. APXUTEKTYpa U MOIPOOHOCTH
BHYTPEHHEH CTPYKTYPbI TAaKXKe HY>KHO OIHCHIBATH OTACIBHO.
B sTom pa3znerne B mpuMepax OmUChIBaeTCs BeO-CaliT, Ha KOTOPOM KJIIMEHTHI MOTYT 3aKa3bIBaTh €y U3

MCCTHBIX PCCTOPAHOB.

#MOACHCTEME *
Cucrema Dinner Now
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e Cybwexm (1) — »3TO Kjacc IMIl, OpraHU3alui, YCTPOHCTB WJIM BHEHIIHHX TMPOrPAMMHBIX
KOMITOHEHTOB. B3aMOJICUCTBYIOIIMX ¢ cucTeMol. [Ipumepamu cyOBEKTOB SIBIISIOTCS CIEAYIOIINE:
Knuent, Pectopan, /latunk Temmeparypsl, Y CTpOMCTBO aBTOPU3AIIUN KPEAUTHBIX KapT.

e Bapuanm ucnonvzosanus (2) npencTaBiseT IEHCTBUS, COBEPIIAEMbIe OJIHUM WM HECKOJIbKUMU
cyObeKTaMu [ JOCTHKEHHUs ompeaeneHHo uenu.llpumepamMu BapuaHTOB HCHOJIB30BaHUS
SIBIISTIOTCS CIeayroniue: 3aka3 enpl, O0HOBIeHUE MeHIO, OOpaboTKa TU1aTexa.

Ha cxeme BapnaHTOB UCTIONB30BaHUSI OHU ACCOLIMUPOBAHHI (3) ¢ CyOBEKTaMu, BBITIOTHSIOMIUMHU UX.

e Cucmema (4)— o310 moOOW O0O0BEKT B pa3paborke. CHCTEeMON MOXKeT OBITh HEOOIBIION
IPOrPaMMHBIM KOMIIOHEHT, CyObEeKTaMU KOTOPOH SIBISIFOTCS APyTHe MporpaMMHbIe KOMIIOHEHTHI,
MOJTHOE TPWJIOKEHUE WJIM KPYIHBIM pachpeneleHHbII Ha0op MPUIOKEHHH, pa3BepHYTHIX Ha
HECKOJIbKUX KOMIIbIOTEpax M ycTpoiicTBax. [I[puMepamu moacucTem sSBIstOTCs clenytomue: "Beo-
caiiT s 3akasa ensl”, "busHec 1o mocraske enbl”, "Beb-caiiT, Bepcus 2",
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Cxema BAapHWAaHTOB UCIIOJB30BaAHUA MOXKCET IMOKa3bIBaATh, KAKUC BAPHUAHTHEI HCITIOJIb30OBAHUA
NOoAACPIKUBAKOTCA CHCTEMOM HJIH €€ MOACHCTEMaMH.

OcHOBHbBIE 3TanbI CO3JaHUA CXE€M BAPUAHTOB MCII0JIb30BAHUSA

C03)13HI/Ie HOBOM CXeMBbI BAPpHAHTOB HCIIOJbB30BaAHUA

1.

2.
3.
4

B MenHto Apxurtektypa BeiOepute myHKT C031aTh CXeMY.

B pasznene ladaonbl menkaute UML-cxema BapMaHTOB HCHIOIb30BAHHS.

Ha3zosute cxemy.

B oGnactu lo0aBuUTh B MNPOEKT MOJEJHPOBAHMS BBIICIUTE CYLIECTBYIOIIUNA MPOEKT
MOJICIUPOBAaHUsI B pemieHHH Wik BbeiOepuTe Co31aTh HOBBI NMPOEKT MOJIeITHPOBAHMSA U
Haxxmute kHONKy OK.

CO3)IaHPIe CXE€MbI BADHAHTOB HUCIIOJb30BaAHUA

1.

[leperamuTe rpanuisl logcucTeMbl U3 MaHENNM 3JEMEHTOB Ha CXEMY, YTOOBI MPEACTABUTH BCIO
CUCTEMY WJIM €€ OCHOBHBIE KOMIIOHEHTBHI.

e MOoXHO co31aTh CXEMY BapUaHTOB MCIIOJIb30BAaHUs 0€3 rpaHUl] CUCTEMBI, €CIIU HE HY>KHO
ONMCHIBAaTh, KAaKWE€ BapHaHTbl HCIIOJIb30BAHUSA TOJACPKHUBACT CUCTEMAa WIH €€
KOMITOHEHTHI.

e Ilpu HEOOXOAUMOCTHU NEPETALIUTE YTOJI H300paXKEHHsI CUCTEMBI, YTOOBI YBEJIIUYUTH €TO0.

o Ilepenmenyiite cucTeMy COOTBETCTBEHHO.

[leperamure Cy0beKTbI U3 MaHEIH JIEMEHTOB Ha cxeMy (pa3MecTUTe UX 3a IpellelaMH FPaHull
000U CUCTEMBI).

e (CyOBeKkThl MpPEICTaBISAIOT KJIACChl I0JIb30BATENEH, OpraHu3aliii M BHEIIHUX CHUCTEM,
B3aMMO/JICUCTBYIOIIUX C JAHHOU CUCTEMOM.

o Ilepeumenyiite wux. Hampumep: "Kmnuent", "Pecropan", "Opranuzamus, BbIgaBIIas
KpEOUTHYIO KapTy'".

[leperanute BApMaHTBI MCNIOJIb30BAHUS U3 MTAHEIH 3JIEMEHTOB B COOTBETCTBYIOIINE CUCTEMBI.

e BapuaHThl HCIOJNB30BAaHUS TMPEACTABISIOT JCWUCTBUSA, BBHIMONHIEMBbIE CYOBEKTaMHU C
MTOMOIIbIO CUCTEMBI.

o [IlepenmenyiiTe uxX, UCMONB3Ys HAa3BaHUA, KOTOpble OyIyT MOHATHBI TUM cyObekTam. He
HCTOJIb3yNTE HAa3BaHMs, UMEIONINE OTHOIIeHUE K Koay.Hampumep: "3aka3 enpr”, "Ormara
enpr", "JlocTaBka eanl".

e HayHuTe ¢ caMbIX KpyIIHBIX TPAaH3aKIMi, TAKMX KaK 3aKa3 €/bl, a 3aTeM IEepEeXOJnTe K
0oJiee METTKUM B3aUMOJICHCTBHIM, TAKUM Kak BbIOOp MyHKTa MEHIO.

o IlomecTuTe Kaxablii BapUaHT MCIIOJIB30BAHMSI B CUCTEMY WJIM KPYIHYIO IOJCHUCTEMY,
00ecrevmBaroNIyl0 €ro peaau3aluio (UTHOPUPYS pa3jNyHble BHJBI U KOMIIOHEHTHI,
UCIIOJIb3YEMBIE TOJIBKO JJISl CBSI3H C IIOJIb30BATENIEM).

e MoxHO co37aTh BapHaHT HUCIOJB30BAaHUS 3a MpeAeliaMd TPAHUIBl CHUCTEMBI, YTOOBI
[I0Ka3aTh, YTO OH HE IMOJJEPKUBAETCS CUCTEMOMN (BO3MOJKHO, B OIPENEICHHON BEPCUU
WJIH BBIITYCKE).

Haxxmute KHONKY AccoManusi HA TaHENIH 3JIEMEHTOB, 3aTeM IIOCJIEJ0BATEILHO BBHIOEPHUTE
BapHaHT HCIOJIb30BaHUA U CYOBEKTa, Y4acTBYIOLIErOo B BapHaHTE HCIOJb30BaHUA. CBsHKUTE
Kbl CYOBEKT C COOTBETCTBYIOLIMM BapUaHTOM HCIIOJIb30BAHUS M10I00HBIM 00pa30M.
Crpykrypupyiite BAPUAHTHI HCIIOJIb30BaHUS c MTOMOIIBIO
otHomieHul Briawuenue, Pacimmpenne n O6006menne. UtoObl  co371aTh KaXAYIH0 W3 ITHX
CCBUIOK, TOCIEAOBATENbHO IIEIKHUTE HWHCTPYMEHT, HCXOJHBIM BapUaHT MCMOJIb30BAHUS U
LIEJIEBOM BapUAHT MCIOJIb30BAHUS.

Onumure BapruaHThI UCTIONIB30BaHUSI 00Jiee TOPOOHO.

CozpaiiTe OTAENBHBIE CXEMBl JJI PA3IMYHBIX TMOJCUCTEM WM pa3HbIX TPYNI CBS3aHHBIX
BAPUAHTOB MCHOJb30BaHUs. Bce cXemMbl B OZHOM IMPOEKTE MOJEIUPOBAHMS  SABIISIFOTCS
MPEACTABICHUSAMU OJHON MOJCIIH.

Co3aanue cy0OLeKTOB M BAPDHAHTOB MCI0JIbL30BAHUSA
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OCHOBHOH 1IENIBIO CXEMBI BAPUAHTOB UCIIOJIb30BAHMS SIBISETCS MTOKa3aTh, KTO B3aUMOJEHCTBYET C
CHCTEMOM M KaKUX LEJIEH OHU IPU 3TOM JOCTHUTAIOT.
e Coznaiite Cy0ObeKTbI, YTOOBI TPEICTABUTH KJIACCHI JIIOJCH, OpraHu3alluii, JAPYTHX CHCTEM,
IIPOrpaMM UJIH YCTPOMCTB, B3aMMOEHUCTBYIOIIUX C JAHHOW CUCTEMOM UJIHU IOJCUCTEMOM.
e Jlys Kakmoro OTAEIbHOTO Habopa Iejeil onpeaenuTe CyObeKThI 10 TUIY Wiau poiu. [Ipu
9TOM (hH3MYECKHE JIUIa WK CYITHOCTH MOTYT COBNaaath ¢ HuMu. Hampumep, Pectopan u
Kiuent — otaenbHble cyObeKTbI, XOTSI HHOT/Ia COTPYIHUK PECTOpPaHa MOXKET BBICTYIIATh B
KauecTBE KIMEHTA.
e Co3paiiTe BApHAHTHI UCIOJIB30BAHMSA JIJISI KAXKI0M 1I€TTH, KOTOPOil CyOBEKT CTPEMUTCS JOCTUYD
B CUCTEME.
e HaszoBuTe M onummMTe BapuaHThl MCIOJIb30BAHUS CIOBaMH, MOHITHBIMU CYOBEKTY, a He
TEPMHHAMHU pPEAIU3ALINH.
e lcnonn3yiite Acconuanmu, 4ToObl CBS3aTh CyOBEKTOB C BApUAHTAMHU HCIIOJIb30BAHUA.
HacnenoBanue Mexay cyobekTraMu

Ji
A5

4" Onnathte
N

KnieHT
/'u'__

& [ BrbpaTe mecTa

N
Knuedt Knyba
Mexay cyObeKTaMu MOXKHO co31aTh cBsi3b O000menne. Crieraan3upoBaHHbIi CyOBEKT, TAKOW Kak
Knuent Kiy6a B nmpuBeieHHOM npuMepe, HacaeayeT BapuaHThl UCIOJIb30BaHUS 0000IIEHHOTO CYyObeKTa,
B 1aHHOM cirydae KnmenTa. YkazaTenb CTpeNku JOJDKEH yKa3bIBaTh Ha OoJiee 00miero cyobexTa
(Knuenta). IIpu co3nanuu cBsi3U cHavalla yKakute 06osee Crieuatn3upoBaHHOTO CyObeKTa.
Crienan3upoBaHHbIN CyOBEKT MOKET HMETh JIOTIOTHUTENIbHBIE COOCTBEHHBIE BAPUAHTHI
WCIOJIb30BaHUs, HE IOCTYITHBIE APYTUM CyOBEKTaM.
Buumanmue
He pexomenayercs co3aaBaTh HUKIIBI OTHOIIEHUI 0000IIEHNS, TaK KaK 3TO MPUBOJIUT K TOMY, YTO
cyOobekT 0000mIaeT cam cedst. LIMKIIbI MOTYT CTaTh IPUYMHON OIIHOOK.
JApyrue 3Ha4ku cy0ObeKTOB
BwmecTto TOro 4ro6s! HCNOIB30BaTh CTAHJAPTHBIE KOHTYPOTpaMMBl, AJIs IPEJICTaBICHNS CyObEeKTa MOKHO
HCIOJIb30BaTh HACTpanBaeMble 3Hauku. Hampumep, MOKHO U3MEHUTh BHEUTHHUI BHJI 3HaYKa, YTOOBI OH
HaIlOMHMHAJ YCTPONCTBO, pECTOpaH, OaHK  T. 1.
HN3MeHeHMe BHELIHET0 BUAA Cy0beKTa
1. IllenxHuTe CyOBEKT MpaBOil KHONKOW MBI U BeIOepuUTe CBOICTBA.
[TosiButcst okHO CBoOliCTBA.
2. 3apaiite cBoiicTBO IIyTh K N300pakeHUI0, YKa3aB pacroiokeHue aina n300pakeHusl.
e MOXHO HCIIONIB30BaTh JIOOOM M3 HECKOJBKHX JOMYCTHUMBIX (hOpMaTOB H300paKeHHIA,
BKItoyvas .gif, .jpg, u .bmp.
e lcnonn3yiiTe Qaiis, BKIIOYEHHBIH B CHCTEMY YMPABICHHUS BEPCHSIMH pEUICHHS WU
NpoeKTa, 4ToOBl (a1 ocTaBajcs AOCTYHNHBIM IPH TNEpEeMEIIEHUH MM KOIMUPOBAaHHU
penieHusl.
3. UroObl perumiupoBaTh 3TOT BHJ Ha JPYTUX CXEMaX BAPHAHTOB HCIIOJIIb30BAaHUS, CKOIUpPYHTE
CyOBEKT U BCTaBbTE €r0 B IPYTYIO CXEMY.
e lI3MeHeHue u300paKeHHsI NPUMEHHMO TOJBKO K IPEJICTaBICHUIO HAa ONPEIEIICHHOU
cxeme. OHO HE MPUMEHUMO K 6a30BOMY 3eMeHTy Mozaenu.Ecnu nmepeTamuTts cyObeKT U3
[TpoBoanuka no moaensm UML Ha npyryro cxemy, OH OTOOpa3uTCs B BUAE CTaHIAPTHOU
KOHTYpPOTIPAMMBI.
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KoauuecTBO 371€MEHTOB MEXKTY Cyﬁ'beKTaMI/l H BapUAaHTaAMHU HCIIO0Jb30BaHUA
Accounaum{ MCKOAY Cy6’beKTOM 1 BAPpUAHTOM HCIIOJIb30BAHHA MOXKCT IMOKA3bIBATb KoJIUu4ecmeo
ajlemeHmos Ha KaXXJ10M OKOHYaHHWH.

1
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Paznoobpazuwe

IIpumeyanue

Ecnu xommuecTBO 371eMEHTOB 000MX OKOHYAHUH accolMaluy paBHO 1, OHU HEe 0TOOpa)karoTCs Ha cXeMe
BAPUAHTOB HCIIOJIb30BaHHUS.

[To ymomuaHHIO KOJIMYECTBO 3JE€MEHTOB paBHO 1. B cTporoit nuuTeprnperanun Moieiau paBHoe 1
KOJIMYECTBO JIEMEHTOB 03HAYAET, YTO, HAIIPUMEDP, KAKJIbIM 3aKa3 pa3MeIaeTCsl TOJIBKO OJJHUM
KJIIMEHTOM, U 4TO Ka)K/JbIi KIMEHT pa3MeLIacT TOJIbKO OJMH 3aKa3 3a pas.

KonnyecTBo 351eMEHTOB MOKHO U3MEHHUTb.

IIpumep.
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n - *

PecTopaH

PazHoobBpaaue

e UToOBI yKa3aTh, YTO HECKOJIBKO CYOBEKTOB OJHOTO Kjacca MOTYT Yy4acTBOBaTh B OJIHOM
BXOKJICHHM BapHWaHTa WCIIOIb30BaHMUs, HAa OKOHYAHHHM CYOBEKTa B AaCCOIHMAIUU YKaKHUTE
KOJIMYECTBO 3JeMeHTOB 1..*.

Ha wnmoctpannu nmokaszaHo, 4To B BBIIIOJHEHHH OJHOTO 3aKa3a MOTYT y4acTBOBAaTh HECKOJIBKO
pECTOpaHOB.

e UYro0OBl yKa3aTh, YTO KaXIbli CyOBEKT MOXKET OJHOBPEMEHHO Yy4YacTBOBATh B HECKOJBKHX
BXOKJICHUSIX BapHaHTA MCIOJb30BaHUsS, HA OKOHYaHUU BApUAHTA KCIIOIb30BAaHUS B acCOLMALIUU
YKaXHUTE KOJIMYECTBO 3JIEMEHTOB *.

Ha wnmoctpanmu mokaszaHo, 4To KaKIbIid PECTOpaH MOKET OJJHOBPEMEHHO paboTaTh HaJl HECKOJILKHUMH
3aKa3aMu.
3agaHne KOJMYECTBA JIEMEHTOB B ACCOIUALINH
1. IllenkHuTe accomuaIyio MpaBoi KHOMKOW MBIIITH U BeIOepuTe CBOMCTBA.
2. PazBepnute coiicTBo IlepBasi posb wim Bropasi poJib.
Ponb — 310 251€MEHT Ha OJTHOM OKOHYAHUHU aCCOLUAIIUY.
3. BpiOepuTe U3 ciemyromero cryucka 3HaueHue st coiictBa Multiplicity.
e 1— 4roOBl yKa3zaTh, YTO TOJBKO OJUH IK3EMIULSIP 3TOH pPOJIM MOKET y4acTBOBATh B
Ka)XIOU CBS3H.
e 1.* — 4uroObl yka3aTb, 4TO B Ka)KJIOM CBA3M MOXKET y4yacTBOBAaTb OJHMH WJIM HECKOJIbKO
9K3EMILIAPOB 3TOU POJIH.
e 0..1 — 4r00BI yKa3aTh, YTO YUACTHE HE SIBJISICTCS 00S3aTCIILHBIM.
e * —4ro0BI YKa3aTh, YTO B CBA3M y4yacTByeT O min 0osiee 3K3eMILISIPOB ATON POJTH.
IIpumeyanue
MHorue KoMaHIbl He pa3MeIIaloT CBEICHUS O KOJIMUECTBE JIEMEHTaX Ha CXeMax BapUaHTOB
HCIIOJIb30BaHUs, OCTABJISAS 3HAYEHHE 110 yMoJI4aHuio 1. B 3ToM citydae 3Tu cBeieHUs IPEIOCTABIIAIOTCS B
OTJICIbHBIX OMUCAHUSIX BAPHAHTOB UCTIOJIB30BaHUs. B 3TOM cllydae KoIMuecTBa 3JIEMEHTOB Ha CXeMax
BApUAHTOB HCIIOIH30BAHUS CKPBITHI.
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Hcnonb3oBanue cy0beKkTa MM BAPUAHTA HCIOJIb30BAHUS HA HECKOJIbKHX CXeMax
MoO>HO TIOKa3aTh OJHH U T€ *e CyOBEKThl M BAPHAHTHI UCTIOIH30BAHUS Ha HECKOJBKUX cxeMax. [Ipumep.

e Ha pa3HbIX cxeMax MOXHO OMHCaTh pa3Hble BapUAHTHl MCMOJIb30BaHUS, B KOTOPHIX y4aCTBYET
OJIUH CYyOBEKT.

e OnHy cxeMy MOXHO HCIOJIb30BaTh, YTOOBI MOKa3aTh CYOBEKTHl M IMOJCHUCTEMBI, C KOTOPHIMH
CBA3aH BapUaHT WCIOJb30BaHUSA, a JPYryl0 — 4TOObI II0Ka3aTb CTPYKTypy BapHaHTa
UCIIOJIb30BaHUS, COCTOSIIIYIO U3 BKJIFOUEHHBIX U PACIIUPEHHBIX BAPUAHTOB UCIIOJIb30BAHHUS.

Orto0paxeHnue 01HOT0 Cy0beKTa MM BAPHAHTA HCIOJIb30BAHNMS HA Pa3HbIX CXeMax

1. CozpnaiiTe cyObEeKT UM BapUaHT UCIOJIb30BAaHUS HA OJHON CXEMe.

2. Cozpaiite ApYTryI0 CXeMy BapHAHTOB UCIIOJIB30BAHUS.

3. lleperammure cyOBEKT WM BapuaHT Hcroyib3oBaHud u3 [IpoBoAHHMKA MO MoOJeJsIM HA HOBYIO
CXEMY.

IIpumeyanue

Ecnu pazMecTuTh Ha HOBOW cXeMe CyOBEKT M BapHaHT MCIIOJIB30BaHUSA, KOTOPHIE YK€ CBSI3aHbI IPYT C
JPYTroOM, acCOIMAIis MKy HUMU aBTOMAaTUYECKU 0TOOpa3uTCs Ha HOBOI cxeMe.

Onucanye BADUAHTOB MCIO0JIb30BAHNS B NOAPOOHOCTAX

BapuanT ucnonb3oBaHus IPEACTABISET ClEAYIOIIEE.

e Llenb cyOBbeKTa MpH UCTIONB30BaHUM CUCTEMBI, HanpuMmep [Tokymka enpl.

e Opnun unu Oonee cyeHnapues, T. €. OCIEAOBATEIBHOCTEH IAroB, COBEPIIAEMBIX ISl JOCTUKEHUS
uenu, Hanpumep: {3aka3 ensl, Omnara, JfoctaBka}. [IoMuMO yCHEmIHBIX CLIEHAPUEB MOXKET OBITH
HECKOJIbKO CIIEHapUEeB UCKIIIOUeHU uiu cboes, Hanpumep KpeauTtHas kapra OTKIIOHEHA.

[Ipu onucanuy BapuaHTOB UCIIOJIb30BAHUS MOKHO MCIOJIb30BaTh Pa3HbIE YPOBHHU JeTanu3auuu. Ha
paHHUX ATanax pa3paboTKH JOCTATOYHO UMEHH CXEMbl BAPHAHTOB UCMOJIb30BaHus. Briocneacteun
MO>KHO €03/1aTh 0oJiee MOIPOOHBIE ONMCAHUS CLIEHAPUEB.

B Visual Studio Ultimate Mo>xHO onricaTh BapHaHT MCIIOJIb30BaHUS HECKOJIBKHUMH CIIOCOOaMH, KOTOpPhIE
MO>KHO MCIIOJIb30BaTh 110 OTJEIBHOCTH UM BMECTE.

e  CBsKUTE BapUaHT UCTOIB30BAHUS C IPYTON CXEMOM MIIM CXeMaMHU MPOEKTa.

e (Cxema aKTHBHOCTH IIO3BOJISIET COCTaBJIATH OOJ€€ CJIOXHOE ONMCAaHWE IIpolecca,
UCTIOJNIB3YS IIUKJIBI, BETBU U MapalljielibHble MOTOKH. Ha cxeMe akTHBHOCTH TakkKe MOKHO
II0Ka3aTh MOTOK JAHHBIX MEX/1y pa3HbIMU YacTsAMU IpoIecca.

e (Cxema mocienoBaTeNbHOCTEN IMO3BOJISIET OMUCHIBATH CJIOXHBIE PSAbl B3aMMOACHCTBHIA
MEXJly pa3HbIMH CyObeKTaMH. Takxke 3Ty cXeMy MOKHO MCIIOJIb30BaTh, YTOOBI IIOKA3aTh,
YTO MPOUCXOANT B CUCTEME B OTBET Ha KaXK/IbI BAPUAHT MCIIOJIb30BAHMUS.

e CBskuTe BapWaHT HCIOJNB30BaHUS coO crpanumneid OneNote wium maparpadom, MOAPOOHO
OTHCHIBAIOLINM BapUaHT MCIOIb30BaHUS.

e CBsKMTE BapHaHT WCIOJB30BaHUSA C JOKyMeHTOM Word, B KOTOpOM CIIEHapu{ BapuaHTa
UCIIOJIb30BaHUS OMUCHIBAIOTCS C IIOMOIIBIO TEKCTa, CHUMKOB 3KpaHa U IPYTUX CPEJICTB.

Casi3bIBaHHE BADHAHTA UCIIOJIL30BAHMS €O cXeMoil niu ¢aiijioM B 0JHOM pelieHUH

1. CospaiiTe cxemy, HampuUMep CXEMy TIOCIEIOBATEIPHOCTEH WM CXEeMy JCHCTBUN, YTOOBI
IPOMJUTIOCTPUPOBATH CLIEHApUIl BapUaHTa UCIIOIb30BaHMsL.

2. BepHurech kK cXxeMe BapUaHTOB HCIOJIb30BaHUS.

3. Ileperamure cxemy min aiiia u3 0d6o3peBaresst pelieHUH Ha MyCTYI0 4acTh CXEMbl BaPHAHTOB
UCIIOJIb30BaHUS.

4. Hcrnonmp3yiiTe HMHCTPYMEHT 3aBHCHMMOCTB, UYTOOBI COEAMHUTH apTedakT C BapHAHTOM
UCIIOJIb30BaHUS.

Casi3piBaHue ¢ (pailyioM pelieHHsl, TAKUM Kak JokyMeHT Word niu npe3entanus PowerPoint

1. Co3zpaiiTe JOKyMEHT, B KOTOPOM CII€HApHii BapuaHTa HCIIOIb30BAHUS OMUCHIBACTCS C ITOMOIIBIO
TEKCTa, CHUMKOB 3KpaHa U JIpyTUX CPEJICTB.

2. JloGaBbTe IOKYMEHT B pEIICHUE.

a. Ilepemecture nokyment Word B manky Windows, B KOTOPO COXpaHEHO peIlIeHHE.

b. B o0o3peBaresie pelleHuil INEIKHWTE pPENICHHE MPAaBOM KHOMKOW MBIIIH, BBIOCPUTE
koMaHay Job6aBuTh 1 menkHuTe CylmecTBYIONIMA 3JIEeMEeHT.
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c. Ilepeiigute k nokymenty Word u menkaute J06aBUTS.
Hokyment Word oToOpakaeTcsi B Ianke peieHus: B 0003peBaresie pereHHi.

3. Ileperammre moxyment Word u3 o6o3peBarens penieHU Ha MyCTYI0 YacTh CXEMbl BapHAHTOB

WCTIOJIb30BAHUSI.
[TosiBnisieTcst HOBBIN apTedaKT.

4. Hcnonp3yiiTe HMHCTPYMEHT 3aBHCHMMOCTB, YTOOBI COCAMHUTH apTe(akT C BapHAHTOM
UCIIOJIb30BaHUS.

Casi3pIBaHue ¢ 001IMM J10KYMEHTOM, 3jieMeHTOM OneNote uin Bed-cTpaHunei

1. Tlomyuute URL-agpec obmiero anemMeHTa. 9T0 MOXKET OBITh, HAIIPUMED, YyTh K CETEBOMY (paiiiy,
HaunHatoummiics ¢ \\, wmm URL-agpec BeO-crTpanunbl win caiita SharePoint, HaunHaromwuiics ¢
http://, unu ccbuika Ha pa3zen, ctpanully win naparpad OneNote, HaunHarOIIMIiCS ¢ onenote:.

2. Bribepure ApTeakT Ha MaHENN 3IEMEHTOB M IIEJIKHUTE HA MOBEPXHOCTH CXEMBbl BAPHAHTOB
UCIIOJIb30BaHUS.

3. BriOpaB HOBEIH apTedakt, BBequTe uiu BctaBbTe URL-anpec B cBoiicTBO 'mmepcceblika.

IIpumeyanue

JIBa>KIbI IEIKHUTE apTe(aKT, YTOObI OTKPHITh CXEMY MJIM JOKYMEHT, C KOTOPBIM OH CBSI3aH.
Casi3bIBaHUE BAPDUAHTOB UCIOJIL30BAHUSA C PA00YMMH JIeMEeHTAMHU.

Ecnu B nmpoekre ucnonsiyercsa Visual Studio Team Foundation Server 2010, u ycranosnen Cpen.
Komananslit 0003peBatesnb, MOXKHO CBS3aTh KaXK/IbIil BApUAHT UCIIOIB30BAHMS ¢ pabO4YUM JIEMEHTOM B
Team Foundation.

3TO MO3BOJISET BBHIMOIHATE CIIEAYIOIINE ACHCTBHUS.

e Omucarb BapHaHT HCIIOJIB30BaHMS B CBS3aHHOM pabouyeM 3ieMeHTe. B yacTHOCTH, eciii B IPOEKTe
UCIIOJIB3yeTCs (opMalibHBIN MmabiaoH mporeccoB Visual Studio, MOXXHO c€O3/1aTh CCBUIKY Ha
pabounii 371€MEHT BapHaHTa UCIOJIB30BAHUSA. DTOT TUI pabodero 3JeMeHTa MPEeJOCTaBISIET MO
JUISL OMCAHMSI LIeJIeH U ClieHapUeB BapuaHTa UCIIOIb30BAHMS.

e CBsDKHTE TECTOBBIE CIy4YaW C 3TUM BapUAaHTOM HCIIOJIb30BaHMs, YTOOBI MMETh BO3MOXHOCTD
MojlyyaTh OTYETHl O TOM, B KakOil CTemeHM pa3padaThiBaeMbli KOJA peanu3yeT BapuaHT
UCTIOJIb30BaHUSI.

e CBsKuTe 33Jaud C BapUAHTOM HCIIOJIB30BAHMS, YTOOBI UMETh BO3MOXKHOCTH OTCJIEKUBATH XOJ
pa3paboTKHu.

CTpYKTYpHpOBaHUEe BAPHAHTOB HCIOJb30BAHUS

Hy>xHo nomnbITaTbes onucath MOBEACHUE CUCTEMBI C TIOMOIIIbIO HEOOBIIIONO YHCIIa OCHOBHBIX BAPUAHTOB
ncnonb30BaHus. Kaxaplil KpynHBIM BApUAHT UCIIOIB30BAHMS ONPEIEIISIET OCHOBHYIO LIEIb, JOCTUTAEMYIO
CyOBEKTOM, HAIIpUMep MpUOOpETeHHE MPOIYKIIUN WU (C TOUKH 3pEHUs IOCTaBIIMKa) MPEJOCTaBICHHE
MPOYKIMH Ha IPOJAKY.

YeTKo mpeICTaBUB ITH LIETH, MOKHO MIEPEXOUTH K 0oJiee MOIpOOHOMY ONMUCAHUIO KXKION U3 ATHX
LieJel U paccMaTpUBaTh Pa3Inins B OCHOBHBIX LIEJISX.

Crapaiitech He pa30UBaTh BapUaHTHI UCTOIH30BAHUS HA CIUIIIKOM MHOTO KOMIIOHEHTOB. BapuaHTsl
WCII0JIb30BAaHNUS MTO3BOJIAIOT ONMCATh pabOTy MOJIb30BATENEH C CUCTEMOM, @ HE €€ BHYTPEHHEE
¢dbynkimonuposanue. Kpome Toro, 3a4actyro peKOMEHAYyeTCs CO3/1aBaTh NEpBOHAYANIbHBIE paboyre
BEPCHH KOJIa, a HE TPATUTh BPEMs Ha NIOJIPOOHOE CTPYKTYpHUPOBAHHE BAPUAHTOB UCIIOJIb30BaHUS.

Ha cxeme BapnaHTOB UCTIOJI30BaHUS MOKHO O0OOIINUTE CBEJICHHS 00 OTHOLIEHUSX MEXAY OCHOBHBIMU
BapHaHTaMHM UCTIOJIB30BaHUs U 00JIee AeTaTM3HPOBAHHBIMU BapUaHTAMHU.

OTto0paskenne moaApoOHOCTE BAPHAHTA UCIIOJH30BAHUSA C MOMOIIbLI0 OTHOIEHUH BKJIKOYEHUS
Hcnonp3yiiTe oTHOMIEHNE BKiIIOUeHne, 4ToObI MOKa3aTh, YTO OJIMH BapUAHT UCIOJIb30BAaHUS ONHUCHIBACT
HEKOTOpbIe MoApoOHOCTH Apyroro. Ha mimocTpanuy BapuaHT 3akas ebl BKIoyaeT BapuanTsl Oruiata,
Bri6op menro u Beibop myHkTa MeHto. Kakp1ii M3 BKIFOUEHHBIX BapHaHTOB (Oosee moapoOHbIe
BapUaHThl UCTOJIb30BAHUS) IPEACTABISAIOT AEMCTBUSI, KOTOPBIE, BOBMOXKHO, PUAETCS COBEPILUTH
CyOBEKTY MU CYOBEKTaM ISl TOCTHKEHUS OOIIEH 11eJIH, ONIMCAHHON BO BKJIFOYAIOIIEM BapHAHTE
ucnoinb3oBanus. CTpenka JoJKHA yKa3blBaTh Ha OoJiee MOIpOOHBIN, BKIIOUECHHBIN BapHAHT
HCIIOJIb30BaHUS.
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Buumanmue
He PCKOMCHAYCTCA CO3JaBaTh HHUKIIbL OTHOIIIEHUU BKJIFOUCHUS, TaK KaK 3TO IMIPUBOJAUT K TOMY, UTO
CyOBeKT BKIItOUaeT caM ce0s1. [{UKIIbI MOTyT cTaTh MPUYHWHOMN OIMINOOK.
Bxirouenunie BAapHUAHTBI UCTIOJIb30BAHUA MOKHO UCII0JIb30BATH COBMCCTHO. B JaHHOM IIPpUMCPE
BapUaHTHI UCOJIb30BaHUs 3aka3 enbl v [loanucka Ha 0030pbI BKIIOYAIOT BAPUAHT UCIIOIB30BaAHUS
Omnara.

Brbparte
HMECTOpPAac-

*BKMOUMTE® """\ nonowemnne

MNoAnKcaTeCA Ha
of30pk

«BRADMWTES e

k. BRI T e
Jll-lII $f"n — Jakazate eAy fo... ..
Knueqr e #BRNIOYWTE® - e
¢E:Knm».4“Tb;..____.._-.-

BoiGpaTe 3neMeHT
MEHIO

Heﬂb M COCHAapPUHX BKIIFOYCHHOI'O BapruaHTa UCIIOJIb30BaAHUA JOJIKHBI UMCTh CMBICJI HE3aBUCUMO APYT OT
Jpyra, 4To0bl UX MOKHO OBUIO BKJIIOYATh B BAPUAHTHI MCIIOJIb30BAHMUS, CO3/1aBa€MbIe TTO3KE.
PaSHGJ'IeHI/Ie BAapHWAaHTOB UCIIOJBb30BaHUA Ha BKIIHOYAIOIIKWEC U BKIIIOYCHHBIC YaCTH ITO3BOJIACT JOCTUYb
CIENYIOIINX LEIEH.

e  CTpyKTypupOBaTh ONMKUCAHUS BAPHUAHTOB MUCIIOJIB30BAHMS IO YPOBHIO J€TaIU3aIUH.

e 130exarh AyOnupoBaHUs OOIIMX CIIEHAPHEB B PA3HBIX BAPUAHTAX MCIOIH30BAHUS.
IlogpoGHoe onpeseeHHe MOPSIAKA COBEPIIEHUS LIATOB
CxeMa BapuUaHTOB MCIIOJIb30BaHUS HUKAK HE OMUCHIBAET MOCIIEI0BATEILHOCTh COBEPLIEHUS 1IIarOB U HE
CO00IIIaeT, 005A3aTEIBHO JIM BBIOJIHATH TO UM WHOE IEMCTBUE BO BCEX BapMAHTAX MCITOJIH30BAHUS.
UT0oOBI IPOSICHUTH MOPSIIOK COBEPIICHUS IIar0OB, MOKHO HCIIOJIB30BaTh apTedaKT, YTOOBI MPUKPETIUTH
OTJIEJIBbHBIN IOKYMEHT K BKIIFOUAOIIEMY BApUAHTy MCIOJIb30BaHus. B cineayromem npuMepe cxema
aKTUBHOCTH MPUKPEIJICHA K BAPUAHTY UCIOJIb30BaHus "3aka3 efpl". Kpome Toro, MOKHO UCHOJIB30BaTh
TEKCTOBBIN AOKYMCHT, BKJ'[IO‘-IaIOHII/Iﬁ CIIMCOK HIaroB WJIM IMOCJICA0BATCIIBHOCTh CHUMKOB 3KpaHa.
OOpaTtuTe BHUMaHKE Ha CIEIYIOIINE COTJIAMICHUS O JOMYCTUMBIX UMEHAX MPHU UCTIOIH30BAHUHU CXEMBI
AKTHUBHOCTH.

e Hwms nenmoro nelcTBUs COBNALAET C UMEHEM BKIIFOUAKOLIEr0 BAPUAHTA UCIIOJIb30BAHUS.

o HeﬁCTBHH Ha CXEMC AKTHMBHOCTH HWMCIOT TC€ XK€ HMCHA, YTO MW BKJIIOYCHHBIC BapHAHTHI

HCTOJIb30BAHMUS.
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BelOpaTe 3NEMEHT
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( OnnaTtuTe j'9'©

CoBMecTHas1 padoTa ¢ HeJSIMHU C MTOMOIIbLI0 OTHOLIEHW 00001IeHusT

Hcnonb3yiiTe oTHOMIEHHE 00OOIICHHSI, YTOOBI TOKA3aTh, UTO CHEYUATUZUPOBAHHDIL BAPUAHT
WCIIOTH30BaHUSI — 3TO KOHKPETHBIN CIIOCO0 JOCTHKEHUS 11eTIeH, BRIPaKEHHBIX B

IpyroM, oOwem BapruaHTe ucnoib3oBanus. CTpenka JoKHA yKa3bIBaTh Ha Ooiee OOMIHii BApUAHT
HCIIOIL30BaHUA.

Onnatute ONnaTiTs

HIANWYHBIMHK

KPeAWTHOW KapTo®

Hanpuwmep, Bapuant Orutata 0606maet BapranTsl OmiaTa ¢ TOMOIIBI0 KPeIUTHOM KapThl 1 Orutara
HaJINYHBIMH.
Crennanu3upoBaHHbIE BAPUAHTHI UCIIOJIb30BAaHUS TIOMOTAIOT [10KA3aTh Pa3jIMUHbIE CIIOCOOBI JOCTUKEHHUS
OJTHOM IIeJTN C UCTIOJIb30BAHUEM CHUCTEMBI.
Cumnraercs, 4To CrieuaTu3upOBaHHBIE BAPHAHTHI HCIIOJIB30BAHUS HACTIEIYIOT LIEIH U CYOBEKTHI 00IIETO
BapHaHTa UCIOb30BaHMs. OO BapuaHT UCIIOIb30BaHUS HE 00s3aTEIBHO 10JKEH UMETh
COOCTBEHHBIE CLIEHAPUH; CIIEIUAIN3AIMH STOTO BApUaHTa ONUCHIBAIOT PA3IUYHbIE TyTH TOCTHKEHUS
HeNen.
PecTpykTrypu3anus o0mux meJsiei u3 AByX WM 0ojiee BADHAHTOB MCIOJIb30BAHUS

1. Co3paiiTe 1 Ha30BUTE HOBBIM OOIIMI BapUAHT UCIOIb30BAHUS.
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2. Coznaiite otHomeHne O0o0meHne, 4TOOBl OOJBINAS CTPEJIKa YKa3blBaja Ha HOBBIA OOIIHIA
BapHAaHT HCIOJIb30BAHUS.
a. Illenxkaure O000MIEeHUe HA TAHEIIH DJIEMECHTOB.
b. IllenkHure CcrHenUAJIM3UPOBAHHBIA BapuaHT HCHOJb30BaHUs (Orara ¢ MOMOIIBIO
KPEIUTHON KapThl B 3TOM IIPUMEPE).
c. lenkaure 0Ol BapuaHT UcToIb30BaHus (OriaTa B 3TOM IpUMeEpe).
3. Ecnm onmcansl menu s CrielMaIn3upPOBAHHBIX BAPUAHTOB MCIIOJIL30BAHMS, IEPEMECTUTE 00IIIHe
YaCcTH B OTMMCAHKUE OOIIETr0 BapHaHTa UCTIOIh30BAHUS.
4., CyOBeKTbl, COBMECTHO HCIOJIb3yeMble B  Ppa3HBIX CHCIHAIM3UPOBAHHBIX  BapHaHTaX
WCIIOJIb30BaHUS, MOKHO ITEPEMECTHUTD B OOIIUI BapUaHT UCTIOIb30BAHUSI.
Pa3jesienue pa3iuyaomuxcs BAPDUAHTOB ¢ MOMOIIbIO OTHOIIEHUI paciiupeHust
Ncnone3yiite cBs3p "Pacmmpenue", 9To0bI MOKa3aTh, YTO OJUH BaPUAHT UCIIOJIL30BAHUS B
OTIPEJICTICHHBIX 00CTOATEIHLCTBAX MOXKET TOOABIATH (YHKIIMOHATBHBIE BO3MOXKHOCTH JPYTOMY BapUaHTy
ucnonb3oBanus. CTpenika JoJKHA YKa3bIBaTh HA OCHOBHOM, PACITUPEHHBIN BApUAHT HCIIOIH30BAHMS.

BeINONHKUTE
EXCA

_ =PACWHPHTE

S

JapericTPHPOEaTE
HOBOMD
none20EaTENA

Hanpumep, BapuaHT ucrnonb3oBaHus Bxoa B cucreMy cTaHIapTHOrO BeO-caliTa MOKET BKJIIOUYATh
BapUaHT 3aperucTpUpOBATh HOBOTO M10JIb30BATENS], HO TOJIBKO €CJIU I0JIb30BATEIb €IIIE HE UMEET
YYETHOM 3aIUCH.

Pa3nesienne BapuaHTa UCIO0JIb30BAHHUS HA OCHOBHbIE M PacIIMpPeHHbIE YaCTH.

1. CosnaliTe ¥ HA30BUTE HOBBIM PAaCIIMPEHHBIN BAPUAHT UCIIOJIb30BAHMS.

2. Cozpaiite orHouieHue Pacuimpenne co CTpenkoi, yKa3bIBaroIlel Ha paCIIMPEHHBIA BapUaHT
UCIIOJIb30BaHUS.

a. Illenxkuure PacmmpeHue Ha MaHEIU IEMEHTOB.

b. IllenkHuTe pacHIMpPEeHHBI BapUaHT HCIOJB30BaHHs (3aperucTpupoBaTh  HOBOTO
MOJIB30BATEIS B IPUMEPE).

c. IllenxHure pacmMpeHHBIN BapuaHT Hcnoiib30BaHus (Bxos B cucteMy B 3TOM Ipumepe).

3. Ecim yxe co3maHbl CIEHAapUW pPAacCIIMPEHHOTO BapHaHTa WCIIOJNb30BAaHUS, IIEPEMECTUTE
COOTBETCTBYIOIME Iary B CLICHAPUI PaCIIMPEHUSI.

4. Onwucanue pacmupeHus (3aperucTpupoBaThb HOBOTO I0JIb30BAaTENsl B 3TOM INPUMEPE) TaKKe
JIOJDKHO BKJIFOYAaTh MOJAPOOHOCTH O MECTE€ DPACHIMPEHMs B CLEHApPHsIX OCHOBHOTO BapHaHTa
UCIIOJIb30BaHUS U 00CTOSITENILCTBAX MCIOIB30BaHUS 3TOT0 pacliupeHnus. MOKHO cKa3arh, 4TO ATO
onucaHue MOIU(PHUIMPYET OMUCAHNE OCHOBHOTO BapHAaHTA.

PacmmpeHHsIii BapuaHT MCIIONB30BaHMS MTPECTABISET Iark ClieHApHsl, KOTOPhIe MHAYE SIBIISUTHCH OB
4acTbIO CLICHAPUEB OCHOBHOI'O BapyaHTa UCIONIb30BaHus. ClIEeHaApUi U LI€JIU pacIMpPEHUs BCEraa
UCTIOJB3YIOTCS B KOHTEKCTE OCHOBHOTO BapHaHTa UCIOJIB30BAHNUS, CIIEIOBATEILHO, OHU HE 0053aTENIbHO
JOJDKHBI UMETh CMBICII OTZIEIBHO OT HETO.

Pa3nenenue pacmpeHuii MOXKET 0Ka3aTbCs MOJIE3HBIM MPU ONHUCAHUU CIIEAYIOINX CUTYalUi.

e lMeroTcst JOMOMHUTENbHBIE CYOBEKTHI, YYacTBYIOLIME TOJIBKO B PpACIIMPEHHOM BapHUaHTe
UCHoJbp30BaHus. Hanpumep, aiMUHUCTPAaTOp JOJKEH YTBEPAUTh PETUCTPALMIO KIMEHTAa Ha BEO-
caire.

e OrtnenbHas noacucreMa oOpadaThIBaeT pacIilMPEHHbIN BApUaHT UCIOIb30BAHUS.

o PacmmpeHue AOCTYNHO TOJIBKO B ONPEIEIICHHBIX BEPCUSAX CUCTEMBI. Kakayr0 BEpPCHIO MOXKHO
NO0Ka3aTh KaK OT/AEIbHYIO MOJCUCTEMY Ha CXEME BapUAHTOB UCIIOJIb30BAHMS.

Hcnojb30BaHue rPaHUL IOACUCTEM

Hcnonp3yiiTe rpaHuily HOJCUCTEMBI, YTOOBI IOKA3aTh, KAKUE BApUAHThI UCIIOJIb30BAHUS HAXOIATCS B
o0jacTu JeCTBUS CUCTEMBI.
Co3ganue rpaHMIbI OICHCTEMBbI
1. Ha nanenu snemenToB BeiOepute Iloacnerema, 3aTeM MIETKHUTE CXEMY.
IToncucrema MosSIBUTCS HA CXEME.
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2. lleperamure yribl HOJCUCTEMBI, YTOOBI H3MEHUTH €€ pa3Mep.
3. Ileperamure CymecTBYIOIIME BAapUaHTHl HMCIOJIb30BAaHUS B IOJACUCTEMY WIM M3 HEe, YTOOBI
CKOPPEKTUPOBATH €€ COJACPIKUMOE.

- WJTH -
Urto0b!I cO31aTh HOBBIA BapHAHT HCIIOJIBb30BAaHUS HEMOCPEACTBEHHO B MOJCUCTEME, IeTKHUTE BapuanTt
HCII0JIb30BAHMSA HA [TAHENH JIEMEHTOB, 3aTEM LLEIKHUTE BHYTPH [1OJCUCTEMBI.
BapuaHTbI HcTIOIb30BaHUS 32 NIpeaeaMH 00/1aCTH CUCTEMbI
YacTo uMeeT CMBICI BKIIIOUUTH B CXEMY BapUaHThI UCIIOJb30BaHUs, KOTOPbIE SIBJISIOTCS YacThiO OM3Heca,
HO He 00pabaThIBalOTCs pa3pabaTbiBaeMOil cCUCTEMO.DTO O3BOJISET pa3padOTUMKaAM JIy4Ille IOHATh
KOHTEKCT, B KOTOpOM oHHU paboTaroT. Harmpumep, Bapuant "J[ocTaBka ebl" MOXKHO IMOKa3aTh KaK BApHAHT
HCIIOJIb30BaHUs, BKIIOUYAIOMUi cyobekThl "Pectopan" u "KiueHT", u ykazarh, 4TO OH HE BXOJIUT B
00J1aCTh OTBETCTBEHHOCTH BeO-caiiTa 1o 3aKa3y efpl.
HeckoJabK0 moacucTeM
MOHO CO3/1aTh HECKOJIbKO TPAHUI] IOICUCTEM, YTOOBI ITOKa3aTh, KaK Pa3HbIe KOMIIOHEHTHI CHCTEMbI
00pabaThIBalOT pa3HbIe BapUaHTHI UCIONIb30BaHusA. Hanpumep, BapuaHT ucnosib3oBanus JJobasnenue
OT3bIBa O PECTOpPaHE MOXKeET 00pabaThIBaThCA Ha OTAEIBHOM (popyme BeO-caiita. [lomHuTe, 94TO CXEMa
BapUAHTOB MCIOJIb30BAaHUS OMHUCHIBAET TOJIBKO BHIMMBIE MOJIH30BATENIO AJIeMeHThl. Eciu HeoOxoaumo
OIMcaTh BHyTPEHHEE pa3jiesieHue (PyHKIUI B CUCTEME, CIIeIyeT UCTIONIb30BaTh CXeMY KOMIIOHEHTOB.
Bepcuu cucremsl
PazHbie rpaHUIIBI TOICUCTEMBI MOYKHO UCIIOJIB30BATh, YTOOBI IOKA3aTh Pa3HbIC BEPCHH
cucteMbl. Hanpumep, BapuaHT ucnosib3oBanus "OrmiaTta" MOKET BXOJUTh TOJIBKO B COCTaB BEpCHH 2 BEO-
caiita (Ho He Bepcuu 1). DTO moApa3syMeBaeT, UYTO CUCTEMA TOMOTAET KIMEHTaM pa3MellaTh
3aka3bl. OJJHAKO KJIMEHTHI JOJIKHBI OIIAYMBATh 3TH 3aKa3bl PECTOPAHy HAIPSAMYIO.
Hcnonp3yiiTe oTHOIIEHHE 3aBHCUMOCTb, YTOOBI CBSI3aTh MTOJICUCTEMBI, IPEACTABIISIOIINE PAa3HbIE BEPCUU
WM BapUAHTHIL.

“NOACHMCTEME S
“noACMCTEMA» BhINYCK 4 — MECTHEIE PECTOPAHE
Benyck 3 — HECKONEKD PECTOPAHOE
L
f]hﬁ. _] MpegocTaBuTe CBELEHMA LpacunpuTeR) | MpeaocTasuTe PACMONOKEHNE
ﬂ' Illl.ll. O MEHIO W pECTORaHE W I0HY AOCTABKHA
PecTopaw e —
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Cos0daHue uazpammbi nocnedosamesibHocmeu

B Visual Studio Ultimate MoxHO co31aTh cxemy nociedogamenvbHocmeti, 4T00bI 0OTOOPA3UTh
B3auMoJieiicTBHE. B3anmoeiicTBre — 3T0 MOCIe10BaTENbHOCT COOOLICHUN MEKY THITHIHBIMU
9K3EMILIIPaMH KJIaCCOB, KOMIIOHEHTOB, MOJICUCTEM WU CYOBEKTOB.

CymiecTByeT /1Ba BUJIa CXEM IIOCIIEA0BATEIbHOCTEN.

e (OcHOBaHHBIE Ha KOJI€ CXEMbI MOCJIEI0BATEIILHOCTEH MOXKHO CO37aBaTh W3 IMPOrPaMMHOTO KoJa
.NET.

e UML-cxembl nocienoBaTesIbHOCTEH ABIIAIOTCS YacThio UML-IIpOeKTOB MOIETUPOBAHUSI.

Otot pazzaen nocssmen UML-cxemaM mocienoBaTeabHOCTEH.

Cxembl MocieI0BaTeIbHOCTENH MOYKHO HCIIOJIb30BATh B Pa3HBIX IIEJIAX U HA Pa3HBIX YPOBHIX
JeTanu3anuu nporpammel. Kak npaBuio, cxema 1mociiejoBaTeaIbHOCTEN CO3/1ae€TCs B CIEIYIOIINX
clydJasix.

e Ecmm wucnone3yercs cxema BapuaHTOB UCIOJNB30BaHUS, KOTOpas 0O0OOIIaeT CBEeIeHUs O
MOJIb30BATENSIX CUCTEMBl M UX LEJSAX, MOXKHO CO3/JaTh CXEMbl IOCIE0BATEIbHOCTEH, YTOObI
ONMcaTh, KaK OCHOBHBIE KOMIIOHEHTHl CUCTEMBI B3aUMOAECUCTBYIOT MJIsi JIOCTHIKEHHUS LEeNU
Ka)KJ0r0 BapHaHTa UCIOJIb30BaHUS.

e Eciu onpenenensl cooOmmeHus, MoCTynammue B MHTepQeiic KOMIOHEHTa, MOYKHO CO3/1aTh CXEMBI
MOCIIe0BATENbHOCTEHN, YTOOBI ONUCaTh, KAaK BHYTPEHHHE YaCTU KOMIIOHEHTa B3aWMOJECHUCTBYIOT
JUIsL JOCTIKEHHS pe3yibTara, TpeOyeMoro /Ui KaxI0ro BXOISIIEro COOOIICHUSI.

Coznanue cxeM Mociae10BaTeIbHOCTEN UMeeT HECKOJIBKO TPEUMYIIIECTB.

e MOXHO JIeTKO YBU/IETh, KaK 33J1a4l paCIpPEEISIFOTCS MEKY KOMIIOHEHTaMHU.

e MoxHO onpeAenuTs a0I0HbI B3aUMOJEHCTBHS, 3aTPyAHAIOIINE OOHOBICHUE TPOrPAMMBI.
OTHoLIeHNE K IPYTHM cXeMaMm

UML-cxembl nocie1oBaTeIbHOCTEN MOKHO UCIOIb30BaTh C IPYTMMH CXEMaMHU HECKOJIbKUMU
crocobamu.

JIMHUH )KVU3HHU ¥ TUTIBI

JIuHuM KU3HU, CO3]aBAEMbIE B CXEME MOCIIEI0OBATEIBHOCTEM, MOTYT MPEACTABIATh TUITUYHbBIC
9K3EMILIAPBl KOMIIOHEHTOB WX KJIACCOB B cucTeMe. MOXKHO CO3/1aBaTh JMHUM KU3HU U3 TUIIOB, A TUIIbI
— W3 JTUHUH XKU3HHU, a Takke oToOpaxkaTh Tuibl HAa UML-cxemax kimaccoB 1 UML-cxemax
KOMITOHEHTOB.

Tunbsl napameTposn

C nomoursro UML-cxembl KJ1aCCOB MOKHO TaKKe ONUCaTh TUIIbI TApaMETPOB M BO3BPALaEMble 3HAUCHUS
B COOOIIIEHUSAX, 0OMEH KOTOPHIMH BEJIETCS MEX]Ty TUHUSMU SKU3HH.

IlogpoOHOCTH BapHaHTA NCNOJIb30BAHUSA

BapuaHT ncnons30BaHMs NPEACTABISET LEIb MOJIb30BATENS, a TAKXKE MMOCIEI0BATENbHOCTD IaroB JIst
noctrxkeHus 31oil nenu. [locnenoBaTenbHOCTH IArOB MOKHO ONMCATh HECKOJIBKUMHU criocobamu. Bo-
MEPBBIX, MOKHO CO3/1aTh CXEMY MOCIEA0BATENIbHOCTEN, TOKA3bIBAIOLIYI0 B3aUMOICUCTBUS MEXKITY
10JIb30BATEISIMU U OCHOBHBIMU KOMIIOHEHTaMH CUCTEMBI. .

Hcxoaublii Kox

MOHO CO3/1aTh CXeMY MOCIIEA0BATENFHOCTEH U3 UCXOAHOTO KOAa. MOKHO MEPECMOTPETh CXEMY, YTOOBI
MOAKCIIEPUMEHTUPOBATH C PA3HBIMHU BapUaHTaMU MPOEKTUpoBaHusl. Taxke Mpu HEOOXOIUMOCTH MOKHO
CKOIMPOBATh COJAEPKUMOE B CXEMY IOCIIEA0BATEIBHOCTEN MPOEKTa MOJEINPOBAHHUS.

OCHOBHBIE ITANBI CO3AAHUS CXEM I0CJIe/I0BATENbHOCTEN

Co3ganne cxeMbI MOCJI€0BATEILHOCTEH
1. B meHio ApxurekTtypa BbiOepute nyHKT Co31aTh cxemy.
2. B pazpene llladaounsl menkaute UML-cxema nociienoBaTesbHOCTEN.
3. Ha3zosure cxemy.
4., B o6Onactu /lobaBUTh B MNPOEKT MOAEJIHPOBAHUSA BBIJICTUTE CYIICCTBYIOIIMN TPOSKT
MOJICTUPOBaHUsl B pemieHuu wuian BbioepuTe Co31aTh HOBBIH MNPOEKT MOJAETUPOBAHUS U
Haxkmute kHonKy OK.
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HoBas cxema mocnenoBaTrenbHOCTEH 0TOOpaXkaeTcs Ha MaHen 2IeMeHTOB CxeMbl
nocjenoBaTe/bHoOCTel. [[aHeTs 2IEMEHTOB COIEPKUT TPeOyeMble AIEMEHTHI U COSTUHUTEIH.
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Co3nanne cxeMbl OCJIEA0BATEIBLHOCTEH

1. Tleperamute Jlunuu xku3uu (1) wu3 [lanesam »IjeMeHTOB HA CcXeMy, YTOOBI TIPE/ICTABHUTH

9K3EMILISAPHI KIIACCOB, KOMIIOHEHTOB, CYOBEKTOB UJIH YCTPOMCTB.
IIpumeyanue
Kpome Toro, TMHHIO dKU3HU MOKHO CO3/1aTh, IEPETAIINB CYIIECTBYIOMINN Ki1acc, HHTepdeic, cyObeKT
niu koMitoHeHT u3 [IpoBoanuka no moxenssm UML Ha cxemy. Tak co3aercs TUHUS KU3HH,
MIpeICTaBISAIONIas SK3EMIUISIp BEHIOPAHHOTO THUTIA.

2. Cozpaiite cooOmeHHs, YTOOBI MOKA3aTh, KaK JIMHUHU JKU3HUA B3aMMOJEHCTBYIOT ISl JOCTIIKCHHS
KOHKPETHOM IIEJIH.

Uto0sI co3math coobmenue (3, 4, 6, 7) METKHATE MHCTPYMEHT CO3/IaHHs COOOIICHHH. 3aTeM IICIKHUTE
OTIIPABJISIFOIIYIO JIMHHIO KU3HH B TOM MecCTe, TJie HEOOXOAMMO HadyaTh COOOIIECHHUE, U IICIKHUTE
MOJTYYaIOIILYO JIMHUIO KU3HU.

Bxoxnenue BoinonHeHus (5) orobpakaercs Ha MOTyYaronie TUHUH KU3HUA. BXOXKIeHHE BRITTOTHEHUS
MIPE/ICTaBIISET MEPUO]I BpEMEHH, B TEUEHHE KOTOPOTO SK3EMILISAP BBIMNOIHAET METOI. MOXHO cO3AaTh
Jpyrue COOOIICHNUs, HAUUHAIOIIUECS C BXOXK/ICHUS BBIIOJHEHUS.

3. UroOBl moKa3zaTh COOOIIECHHE, MOCTYIAIIIEe W3 HEU3BECTHOTO HCTOYHHKA COOBITHS (9) wim
nepeaeT JaHHble Hen3BeCTHRIM nonyyaTensM (10), co3naiite acuHXpOHHOE COOOIEeHNE U3 WX B
MyCTO€ MPOCTPAHCTBO HA CXeME. DTH COOOIIEHUS HA3BIBAIOTCS HatioeHuvle coobuenus (9)
u ymepsinnvle cooowenus (10).

IIpumeyanue
UToOBI IEpeMeCTUTh TPYIITY JTUHUHN KU3HHU, UMEIOUTNX YTePSHHBIC WM HalJIEHHbIE COOOIIECHUS,
BBITIOJTHUTE CJICAYIONTUE ISHCTBUS, YTOOBI BBIICIIUTD JIMHUH KU3HU TIEpe]] TICpEMEIICHIEM: HapUCYHTe
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MPSIMOYTOJIBHUK BOKPYT 3TUX JIMHUH JKU3HU, JINO0 HAXKMUTE U yaepxkuBaiTe kinasumry CTRL u
MOCTIeIOBATEIbHO MIEIKHUTE KXKIYI0 JTHHUIO KU3HHU. Eciu 1t BeIOOpa U epeMerieHus BCceX JIMHUM
YKU3HH MCTIOJB30BaTh KOMaHAy Beiaeautsb Bee wim couetanue kiaBum CTRL+A, yrepsHHbie win
HailileHHbIe COOOIIEHUS, MPUKPEIUICHHBIE K 3TUM JIMHUAM XU3HH, HE OyIyT nepemerieHsl. B atom
cily4ae COOOIIEHUS MOXKHO TIEPEMECTUTH OTAEIBHO.

4. Co3znaiiTe cxeMmbl IOCIIE0BATEIBHOCTEH ISl KaXKI0T0 OCHOBHOTO COOOIIEHUSI OJTHOMY M TOMY K€
KOMIIOHEHTY WMJIU CHCTEME.

HN3meHenne nopsiaka coo0menuni

e Ileperamure cooOuieHHe BBEpX WJIM BHU3 IO COOTBETCTBYIOIIEH JIMHUU >KU3HU. MOXHO

MepeTacKUBaTh COOOICHHS Ha JIpyTrue COOOICHNs, a TAK)Ke B OJIOK BBITIOJIHEHUS MU U3 HETO.
- WJH -

e Illenkuure coobmenue u wucnonwsyiire kinasumm CTPEJIKA BBEPX u CTPEJIKA BHU3,
YTOOBI CKOPpPEKTHUPOBATH MOJIOXKEHUE coobuenuii. Mcnonb3yiite coueTaHus
knasuml SHIFT+CTPEJIKA  BBEPX u SHIFT+CTPEJIKA BHM3, 4ro0B HM3MEHMTH
MOCIIE0BATEIBHOCTh COOOIICHUH.

Ilepememienue HiIM KONMPOBAHME MOCJIe10BaTeIbHOCTEH COO0LIEHNI HA cXeMe
nocJieoBaTeJLHOCTEH

1. Hlenkuute coobmenue (3, 4) mpaBoii KHONKOM MbIIHU 1 BeIOepuTe KonupoBaTth.

2. lllenkHUTE TPaBOl KHOMKOW MBIIIA BXOXKIEHNUE BBIMOTHEHUS (5) WM JTUHUIO )KU3HU, U3 KOTOPOU
HE00X0IMMO OTHPaBUTH HOBOE coodieHne, u BeioepureBeraButs. Ilpu HeoOXoaMMOCTH HOBOTO
OTIIPaBUTEIISI MOKHO M300pa3uTh Ha JIPYTOil CXeMe.

Konwust cooOmieHust 1 Bce ero Jo4epHue CoOOIeHNs J0OABISAIOTCS B OKOHYAHHE BXOXK/ICHUS BBHITIOJTHEHUS
WIN B OKOHYAHUE JIMHUU KU3HU.

IIpumeyanue

BceraBnennoe cool1ieHue Beeria 0ToopaxaeTcsi Ha OKOHYaHUH BXOXK/ICHUS BBITIOJIHEHUSI WU JIMHUU
KU3HHU. BcTaBUB cooOIIeHne, MOKHO MEPETAIUTh €r0 Ha MPeKHee MECTO.

OnTumMu3anus pa3MelieHus 31eMEHTOB HA cxeMe Mocjie0BaTe/IbHOCTel

o IllenkHute mpaBol KHOMNKOM MBIIIK MYCTYK 00JacTh cXeMbl U BbiOepuTe U3MEeHNTH MopsaoKk
pa3MelleHus.

e YT00BI OTMEHUTH ONEPALUIO, TIOCIIEN0BATENBHO IIeTKHUTE U3MeHnTh 1 OTMEHUTD.

HN3MeHuTh MaKeT, BJaJeONNH B3aNMOAeliCTBHEM

1. B IlpoBoanuxe mno moaeasim UML nHaiiqure B3auMmojeicTBue, oToOpakaeMoe Ha CXeMme

noclnea0BaTeIbHOCTEH.
IIpumeyanue
B3anmonetictBue He otoOpasutcs B [IpoBognuke mo moaeassm UML, moka B cxemy
nocJeIoBaTeIbHOCTEN He OyIeT Jo0aBieHa repBast TMHUS KU3HH.

2. lleperamure B3aMMOJICICTBHE B MaKET.

- W -

[[lenkHUTE B3aUMOJICHCTBHE MTPAaBOK KHOMKOW MBITIH B BeIOepuTe BhIpe3aTs. [llenkauTe MakeT mpaBoi
KHOIIKOHM MBILIN U BbIOEpUTE BCTaBUTB.

Co31anue ¥ CNoJb30BaHHE NMPOCTHIX CXeM 10c1e/10BaTe1bHOCTEH

Haubosnee npocras 1 4acto ucnosib3dyemMas popMa CXeMbl OCIE10BATEIbHOCTEH COAEPKHUT TOIBKO
JVHUM KU3HU U cooOeHus. CxeMa 3Toro BUjJa Mo3BOJISET SICHO NOKa3aTh TUIIUYHYIO
M0CJIe10BATEIbHOCTh B3aUMOAEHCTBUM MEXy 00BEKTAMU B IPOEKTUPYEMOU CUCTEME MITH MEXTY
CUCTEMOMH U €€ 0JIb30BaTeIsIMU. HacTo 3TOro A0CTaTOYHO, YTOOB! OOCYKIaTh MPOEKTUPYEMYIO CUCTEMY
U TiepeiaBaTh CBEJICHUS O HEH.
[Ipu cozpanum NpocToit CXeMbl OCIE0BATENLHOCTEN HE CIIEAYET 3a0bIBATH O CIEAYIOLIEM.
Tunsl coodmenni
Jnist cozmanust COOOIEHUI MOYKHO MCTIONIb30BaTh TPH PA3IMYHBIX HHCTPYMEHTA.

e Hcnonp3yiite mHCTpyMeHT CHHXpOHHAasi padoTa, 4TOOBI OMKCAaTh B3aUMOJICHCTBHE, B XOJIE

KOTOpOT'0 OTIPABUTEIb OXKHUAAET, TIOKA MOJIydaTesb 1acT OTBET (3).
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Crpenka <<return>> otoOpaxaeTcsi B KOHIIC BXOKICHHsI BRIMOTHEHUA. OHAa 0003HAYaeT, YTO KOHTPOJIb
Ha/Jl B3aMMOJIEUCTBUEM BO3BPAIIACTCSl OTIPABUTEIIO.

e Hcrnonp3yiiTe MHCTpYMEHT ACHHXPOHHasi padora, 4ToOBl OMHMCaTh B3aUMOJCHCTBHE, B XOJIE
KOTOPOr0 OTIPaBUTEIb MOMKET MPOJOJIKATh BBINOIHATH ACHCTBUS HEMEIJICHHO, HE JOKHUASAChH
noryyatesns (4).

e Hcnons3yiite wuHcTpyMeHT Co3aaTh, 4TOOBI ONMCAaTh B3aMMOJEICTBHE, B XO0J€ KOTOPOTO
noJryyatensb (8) co3aaeTcs OTIPaBUTEIIEM.

Coo0b1ienne 0 co3AaHNH JTOJKHO OBITH TIEPBBIM COOOIIIEHHEM, KOTOPOE MOIYUYHT MOTyYaTeib.
Co3aaHue 3aMeTOK 0 B3aUMOJEHCTBHAX

UYrtoObl onHcaTh MOCIEA0BATENFHOCTE O0Jiee MoAPOOHO, MOXKHO pazmecTuTh KoMMmeHTapuii B mobom
MECTE CXEMBI.

Ucnonb3ys CcblIKH KOMMEHTAPHUS, MOXHO CBSI3aTh KOMMEHTAPHI C IMHUAMHU JKU3HU, BBITIOJTHEHUSMH,
WCIOJIb30BAaHUSAMHU B3aUMOJICHCTBUS U (PparMeHTaMHU.

Buumanmue

[Ipn HEOO6XOAUMOCTH MPUKPENUTh KOMMEHTAPHIA K OIIPEICIICHHOM TOUKE MOCIe10BaTeIbHOCTH, HYKHO
CBSI3aTh €T0 C BXOXKJCHHEM BBIITOJHEHHS, UCIIOJIb30BAaHNEM B3aUMOACHCTBHS WiH (pparmeHTom. He
CBSI3bIBAlTE KOMMEHTAPUH C TUHUEH KU3HU, IOTOMY YTO B 3TOM ClIy4ae KOMMEHTapuii He Oyaer
IIPUKPEIIEH K IPaBUIILHOM TOUKE I10CIIEJ0BATEIbHOCTH.

Hcnonb3yiiTe KOMMEHTapUil B CIEAYIOIUX LETSX.

e OtMeTuTh, 4TO OBUIO JOCTUTHYTO HA KIIFOUEBBIX TOYKAaX IOCJIEJOBATEIbHOCTU. JTO IO3BOJISET
JPYTUM IOJIb30BATENSIM BUAETh LEIH B3aUMOCHCTBUMN.

e Omnwucarp oOUIYIO LI€Jb BCEHM IMOCIENOBATEIbHOCTHU. IIpUKpEenuTh KOMMEHTApUI K HayaJIbHOMY
BXOJKJCHHIO BBIITOJIHEHUS WIHM HE MPUKPEIUIATh ero HU K uemy.lIpumep. "KinueHT BbIOpa mMyHKThI
13 MEHIO, U eMy Oblila Mpe1oCcTaBiIeHa HHPOPMALIUSA O CTOUMOCTH 3THX ITyHKTOB".

e Omnwucarp 005S3aHHOCTH KaXJOH JHHUM SKU3HU. [IpUKpenuTh KOMMEHTapuil K JIMHUU
xu3Hu. [Ipumep. "Menemxep o o0paboTKe 3aka30B COOMPAET CBEJIEHUS O BHIOPAHHBIX KJIMEHTOM
MyHKTaX MEHI0".

e CozgaBaTh MpUMEYaHUsI 00 UCKIIOUYEHUSX U JIPYTHX BAPHAHTOB IOCIIEIOBATEIBLHOCTEH, KOTOpPHIE
MOTYT OBITh BBIMOJHEHBl B KAayeCTBE AalbTEPHATUBBI TUIUYHON MOCIEIO0BATEIHHOCTH,
nzoopaxkenHon  Hmke. [Ipumep. "KnmeHT MoXeT MNpONyCTHTh  OCTAJbHBIE  AJIEMEHTHI
MOCJIENOBATEILHOCTH .

e B kauectBe Oonee ¢opmanbHONH albTEepHATHBBI OSTOTO BUAA NPUMEYAHUH MOXKHO
UCIIONB30BaTh ()parMeHTHl.
Onpenenenue 00JacTH JeHCTBUS CXeMbl

OuyeHb Ba)KHO YE€TKO 0003HAYUTh, UTO JIOJKHO OTOOpaXKaThCsl HA CXEME.
Nuaunuupyomee codobiTHe
Kaxxnast cxema no/mKHaA TOKa3bIBaTh MOCIEA0BATEIbHOCTD B3aUMOCHCTBUM, TOPOKIAEMBIX OJTHUM
MHUIUUPYIOUTUM cOOBbITHEM. TakiM COOBITHEM MOXKET CTaTh CIIEAYIOIIEe.
o Ilonp3oBaTenb, WHULMUPYIOUMI BapUaHT MHCIIOJIb30BaHMS (HAaIpUMEp, OTKpPHIBAIOLIMN BeO-
CTpaHUILy JUIs IOKYIIKU €/IbI).
e (Coo0meHrne OT OJHOrO0 CHCTEMHOIO KOMIIOHEHTa JpyroMy, HampuMep, € 3ampocoM O
JOCTYMHOCTHU MMYHKTOB, KOTOPBIE jKeNlaeT MPUoOPECTH KIIUEHT.
e CoOpITHE, WHULIHUHUPYEMOE W3MEHEHHUEM COCTOSIHUSI, HamnpuMep, €cCIM YPOBEHb 3aIacoB
OTIpeIeIEHHOTO TOBapa MaJaeT HUXKe MOPOrOBOr0 3HAUCHHUS.
YpoBeHb IeTajIn3annu
Ha cxemax mocrienoBaTeIbHOCTEH MOKHO 0TOOpakaTh pa3Hble YPOBHU AeTamu3aiuu. MoxHO
OIPCACIINTDb YPOBCHL ACTAIU3AMU B ABYX PAa3HbIX U3MCPCHUAX MPAKTHYCCKHU HC3aBUCUMO APYT OT
apyra.
JIuHuY KU3HU MOTYT IIPEACTABIIATL OJUH U3 YPOBHEH AETAIN3ALUU.
e OOBEKTHI B CYIIECTBYIOILIEM WK pa3padaThiBAEMOM MPOTPaMMHOM KOJIE.
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e KommnoHeHThl M HMX CyOKOMIIOHEHTHI, KakK TMpaBuUjo, Oe3 BHIOB, MOCPEAHMKOB M APYTUX
COCTMHUTEIILHBIX MEXaHU3MOB.
e Cucrtema 1 BHEITHUE CYOBEKTHI
CooO011eHnst MOTYT MPECTABNIATH OJMH U3 YPOBHEH JeTaTn3aIuu.
e [Iporpammusie coobmenus B mporpaMmmHoM koje B API unu BeO-unTepdeiice.
e Tpanzakuuu wnu cyOTpaH3aKIUU, HAPUMEP MEXKAY MOJIH30BATEIIIMH U CHCTEMON HIIM MEXIY
KOZOM U 0a30 JaHHBIX.
e BapuwaHTHl WCIOJIB30BaHUS — OCHOBHBIC BHJIBI B3aUMOJICHCTBUU MEXKIY TMOJIB30BATEISIMH U
CHUCTEMOM.
[Tpu aHanm3e CymEeCTBYOMIEro KOJa U OMMCAHUNA HOBOW MTPOEKTUPYEMOM CHCTEMBI 4aCTO UMEET CMBICIT
CO3/1aBaTh U aHAIU3UPOBATH MPEICTABICHUS C MEHbILICH JeTaanu3anuei.
OnucaHue BADUAHTOB

Ha cxeme oToOpaskaeTcst 01Ha, THITUYHAS TTOCJIEA0BATEILHOCTh COObITHIA. Eciin He00X0aMMO moKa3zaTh
aNbTepHATHUBHBIE BO3MOKHOCTH, TaKHE KaK CIIEHapHH cO0€B, MOKHO BOCIIOIb30BATHCS OJJHUM M3
OMHUCAHHBIX HUKE METOJIOB.
o Co31ath OTAENbHBIE CXEMBI IOCIEA0BATEIIBHOCTEN ISl ONMCAHUS TUX CLIEHAPHEB.
e lcmonp30BaTh ONMUCAHUE CTPYKTYpP YIPABICHUS C IMOMOIIBI0 (PparMeHTOB, YTOOBI IMOKAa3aTh
LUKJIbI, AITEPHATUBHbBIC BAPUAHTHI U T. 1.
OueHKa KOHCTPYKIIUM

CxeMy MOKHO HCIIOJIb30BATh JJIsl OLICHKU pacpeaeseHus 3a7ad MeKIy ee 00beKTaMH WIIN
KoMIoHeHTaMu. HeoOxoauMo npoBecTu pecTpyKTypU3aLuUIO, €CIIM HAOII0Jat0TCs CIEAYIOLIIE IBICHMUS.

e Cozpmaercs BHEYaTIIGHWE, YTO OJHA JIMHUS JKU3HU BBINOJHAET BCe (DYHKIMH, BBI3BIBAS BCE
OCTAJIBHBIE JJIEMEHTBI CXEMBI, B TO BPEMs KaK JAPYTrUe JIMHUU KU3HU JIMIIb [TACCUBHO OTBEYAIOT HA
9TH BBI30BBI.

e MHorue cooOIeHus NepeceKkaroT JUHUU KU3HWU. Kaxkas JUHUS KU3HM JIOJDKHA OTHPABIIATH
cooOuieHnss HEeOOJBIIOMY YHUCIy COCEJHMX 3JIEMEHTOB M HE JOJDKHA B3aUMOJEHCTBOBATh C
COCEIIIMU TUX COCEOHMX 2JIEMEHTOB. Kak npaBuilo, IMEETCsl BO3MOKHOCTD PACIIOIOKUT JINHUN
KU3HU TaK, 4TOObI COOOIIEHNS NepeceKaal JMHUN KU3HU BCEro B HECKOJIBKMX MECTax; B MECTax
niepeceueHus 1esieBas JIMHUS KU3HU He JO0JKHA OOMEHUBAThCA COOOLIEHUAMH, MEPEeCeKaAIOIIMMU
KaKue-11u00 JApyrue JIMHUU )KU3HU.

e HekoTopble JIMHUM JKW3HM  BBINOJHAIOT HECKOJIBKO pPa3HbIX BHUJOB  3aaad. O6sacTb
OTBETCTBEHHOCTH Ka)<JI0W JIMHUM XKU3HU JOJKHA ONUCHIBATHCS B OJTHOM KPaTKOM IPEIJIOKEHUH.
B sTOM npeniokeHnn T0MKHBI 00001IaThCsl CBEICHHUSI O TOM, YTO JIMHUS JKU3HU JIeaeT B OTBET
Ha Ka)KJ0€ M0JIy4aeMoe COOOLICHNUE.

Kuaccpl M JIMHUY KU3HH

JIuHWY KU3HM HA CXeMax MOCIe0BaTeIbHOCTEH MTOKA3bIBAIOT AK3EMILISPBI KJIACCOB UM MHTEP(EHCOB
KOMIIOHCHTOB.
Co3nanne JMHUH KU3HHU U3 THIIOB
N3 yxe onpeieIeHHBIX KJIACCOB (HAIPUMED, Ha CXEMeE KIJIACCOB) MOKHO CO3/1aBaTh HOBBIC JIMHUM >KU3HHU.
Co3nanue JIMHUHU )KU3HU U3 CYIIECTBYIOIEr0 THIA
o Ileperamure kiacc, KOMHOHEHT uiau uHTepdeiic u3 IlpoBognuka no moxensm UML Ha cxemy
MTOCJIEIOBATEILHOCTEH.
- WJIH -
1. Ha cooTBercTByImel cxeMme MIENKHUTE KIacC, KOMIIOHEHT WM HHTepdeic mnpaBoit
KHOIIKOH MBIIH 1 BeIOepuTe C0o31aTh JJHHUIO KU3HHU.
2. B mmamoroBoM okHe Co31aTh JIMHUIO KM3HH BBIOEPUTE CXEMY IOCIIEIOBATEILHOCTEH U
HaxxmuTe kHonKy OK.
OToOpa3uTcs HOBas JIMHUS KH3HU C UMEHOBAHHBIM IK3EMIUIIPOM. THUIIOM 3TON JTMHUU KU3HU SBIISICTCS
MEPEMELICHHBIN THIL.
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IIpumeyanue
OTO0 EeHCTBUE MOYKHO ITOBTOPSATH HEOIPAHUYEHHOE KOJIMYECTBO Pa3. ITO MO3BOJIAET CO3AATh JIMHUU
YKU3HM C Pa3HBIMH UMEHAMU 3K3EMILISPOB.
HN3meHeHMe TUIIA TUHUY KU3HU
1. IllenkHuTe TMHUIO XKU3HH MPABOM KHOMKOW MBITIK U BeIOepuTe CBOliCTBA.
2. B okne CBoiicTBa 3a/aiite 3HaueHue s cBoiictBa Tum. MoxxHo BbIOpaTh THI W3
PACKPBIBAIOIIETOCS] MEHIO UJIM YKa3aTh HOBOE UMS.
Co3nanne KJIaccoB U3 JIUHUN KU3HU
Co3znaB 0JIHY UM HECKOJIBKO CXEM IMOCIIE0BATEIbHOCTEH, MOKHO 0O00OUTUTH TUHUH JKU3HH, CO3/1aBasi U3
HUX KJIACChl UM UHTEP(EHCHI.
Co3nanue kiacca uiam uHTepdeiica u3 JUHUMN KU3HA
1. IllenkHuTe NUHUIO KU3HU MPaBOoM KHONKOW Mblu U BeiOeputTe Co3parh kjacce win Co3nathb
HHTepeiic.
B IIpoBonuuke o moaensm UML oToOpakaeTcst HOBBIN Kiacc WK HHTEpPEiic.
2. Cospaiire B Kjacce WidM uHTepdeiice omepanuu JUisl KaXAOro IMOJIy4aeMOro JUHHEH >KU3HU
COOOILIEHNS.
a. Beimenure Bce cooOIIEHUS, KOTOPbIE HEOOXOIMMO BKIIIOUUTD.
b. IlenkHure 0HO U3 COOOIICHNH NPABOI KHOIMKOM MbIIK 1 BbiOepuTe CO31aTh METO/.
Hogslii kiacc win uaTepderic uMeeT onepanuu A KaXXI0ro BbIIEICHHOTO COOOIICHHUS.
Nwms onepariuu oToOpaskaeTcs oI CTPEIKON KaKI0r0 COOOIICHHSI U B CBOMCTBE cooOmeHust Onepanus.
Ecnu coobmenne BriIrouaeT napameTpsl B hopme "(mapameTp : THI)", OHA 0TOOPA3ATCS B CIHCKE
[apaMeTPOB HOBOM ONEpALIUH.
IIpumeyanue
Ecnu B cxemy nocieoBaTesibHOCTEH 100aBISIFOTCS HOBBIE COOOIEHHS, ATOT IIar He0OX0IMMO
[IOBTOPHTb.
3. UroObl mpOCMOTpETh MOJPOOHBIE CBEJACHUS O HOBOM Kilacce WM MHTepdeiice, 100aBbTe €ro B
CXeMy KJIACCOB UJIM KOMITIOHEHTOB.
a. OTkpoliTe UM co3aiiTe cXeMy KJIacCOB MJIM KOMIIOHEHTOB.
b. TleperamuTe HOBBII Kiaacc unu uHTepdeiic u3 MpoBognuka mo moaeasasm UML Ha cxemy
KJIACCOB.
Knacc nnu untepdeiic mosBUTCS Ha CXeMe KIIaCCOB.
- WK -
C. Ileperammre HOBBIN HHTEpdeiic 3 [IpoBoanuka mo moaeasim UML Ha KOMIIOHEHT WIH
HOPT HAa CXEME KOMIIOHEHTOB.
NuTepdeiic oToOpakaeTcsi B KOMIIOHEHTE B KauecTBe 0003HAUeHHsI 0€3 OMICAaHUs OTepallnii.
Co3naHne KJj1accoB napamMeTpoB
B cooOmienust Ha cxeme Mmocie0BaTeIbHOCTEH MOKHO BKIIOUUTH napameTpsl. UML-cxemy kiaccos
MO>KHO MCIIOJIb30BaTh JIJIsl ONMCAHUS TUIIOB IapaMETPOB.
Co31aHue 10C/1e10BATEIbLHOCTEH B3aNMOACHCTBUSA ¢ BO3MOKHOCTHIO NIOBTOPHOIO MCIIO0JIb30BAHUSA

Jlns onrcanus mocaeqoBaTeIbHOCTA MOXKHO UCTIOIb30BATh OTAEIBHYIO CXEMY, KOTOpast COAEPIKUT
MOIPOOHBIEC CBEJICHUS, KOTOPhIE HEOOXOIUMO OTACIUTE OT APYTUX, TUOO CBEACHHUS, OTHOCSIIHECS K
HECKOJIbKUM CXEeMaM.
Ha oxnoii cxeme MOXHO CO3/1aTh MPSIMOYTOJIBHUK MCIIOJIB30BaHUS B3auMoieicTBus (12), yKa3bIBarouii
Ha TIOpOOHbBIE CBEACHUS Ha APYTOil cxeme.
JIBaXK bl IETKHUTE UCITOJIb30BAHUE B3AMMOICHCTBHYS, YTOOBI OTKPHITH CBSI3aHHYIO C HUIM CXEMY
MOCJIe1I0BATEILHOCTEM.
Co3naHue Moc/1e10BaTeIbHOCTH B3aUMO/IeCTBHI ¢ BO3MOKHOCTHI) MOBTOPHOT0 HCIOJIbL30BAHUS
U3 CYLIEeCTBYOIIUX JHUHUI KU3HU

1. Ilenkuure Ucnmoabn3oBanmne B3aumoaeicTBust Ha [laHesn 3j1eMeHTOB.

2. Ha cxeMe mocnenoBaTeIbHOCTEH yIepKUBAUTE HAXKATOW KHOTIKY MBIIITH, TIEPETACKUBAS 110 CXEME

JUHUH KU3HU, KOTOpBhIE HEOOXOAMMO BKJIIOYHTH B IOCJIEIOBATEILHOCTh C BO3MOXHOCTBIO
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MOBTOPHOTO HCIONb30BaHusl. Haunute ¢ BbhIOOpa MOJOKEHUS IO BEPTUKAIM JUISl BCTaBKU
WCIIO0Ib30BaHUSI B3aUMOJICHCTBHUS.
Hcnonb3oBanre B3auMOeCTBHS 0TOOpakaeTcsl HAalpOTHB BIOPAHHBIX JTMHHUM KU3HU Ha CXeMe
MOCJIE0BATEIbHOCTEM.

3. JlBaxkapl MIETKHUTE UMS HCIOIb30BaHUS B3aUMOJIEHCTBUS U MIEPEUMEHYIHTE ero, 4ToObl OMUCaTh
pe3ysbTaT UCNOJIb30BaHUS IOCIIEI0BATENBHOCTH C BO3MOYKHOCTBIO ITOBTOPHOI'O HCIIOJIb30BAHUS
Ha TOU CXEeMe.

- WU -
Hanummure ums B kauecTBe BbI30Ba (DYHKIUH, YKAKUTE MTapaMeTpBhI.

4. CBspKuTE UCIOJIB30BAHNE B3aUMOJICHCTBUS C Ipyroi cxemoi mocienoBaTesnbHocTel. LllenkuuTe
WCIIOJIb30BAHNE B3aUMOJCHCTBUS NPABOM KHOIKOW MBIIIM U BBINOJHUTE OAHO W3 CIEAYHOIIMX
JEUCTBUU.

lenkuute Co31aTh HOBYIO MOCJI€10BATEIbHOCTD, YTOOBI CO3/1aTh HOBYIO CXEMY
IIOCJIEI0BATEIILHOCTEN.

- WIH -

Hlenkaute CBA3ATH € MOC/IEA0BATENbHOCTBIO, YTOOBI CBA3ATh UCIIOJIB30BaHUE C CYIIECTBYIOIIEH
CXEMOM.

Visual Studio co3maet cBsi3b MEXAy UCTIOIB30BAHUEM B3aUMOJICHCTBUS U HOBOH TOCIIEI0BATEIIHBHOCTHIO
B3aUMOJIEHUCTBUSL.

B penrenun orobpaxaercst HoBasi cxeMa rnocliiefoBarenbHocTeil. Ha Helt oToOpakaroTcst THHUY JKU3HH, C
MOMOIIBI0 KOTOPBIX ObLIO CO3/1aHO MCIIOJIb30BAHUE B3aUMOICHCTBUSI.

IIpumeyanue

OTto0paskaroTcs TOJBKO T€ JTUHUU JKU3HH, C TIOMOIIBIO KOTOPHIX OBLJIO CO3/JaHO UCIIOJIB30BAaHUE
B3auMoieiicTBus. Ha HOBOM cxeme He OyayT OTOOpakaThCs IMHUH KU3HH, CO3/IaHHBIE TTOCIIE
WCII0JIb30BaHUS B3aUMOJCHCTBHUS, JaXkKE €CIIM UCIIOIb30BAHUE B3aUMOCHCTBUS BKIKOYAET 3TH JIMHUU.
Co3nanne mocj1e10BaTeIbHOCTH C BO3MOKHOCTHIO IOBTOPHOI0 MCIOJIb30BAHNUS U3 CYLECTBYIOIIHUX
COO0IeHu

e Illenknure cooOIIEHWE, KOTOPOE HEOOXOIUMO NEPEMECTUTh, IPABOH KHOMKOH MBI H

BbiOepuTe [lepenecTu Ha cxemy.
Visual Studio:
e 3aMEHSET BBbIIECTIEHHOE COOOLIeHHEe U JI0ObIe JOYEpHHE COOOIEHHUS HCIOJIb30BaHUEM
B3aUMOJCUCTBUS;
e TepeMelIaeT 3aMelIeHHbIE COOOIIEHUSI HAa HOBYIO CXEMY MOCIeI0BaTEIbHOCTENH;
e CO3JaCT CBA3b MEXKJIY MHCIOJIB30BAHUEM  B3aMMOJEHCTBUS M  HOBOM  CXEMOW
MOCJIEI0BATEIbHOCTH.
Ilepexon k mocJjie0BaTeIbHOCTH, HA KOTOPYIO CCHLIIAETCSI MCI0JIb30BAHNE B3aUMO/1eliCTBUS
e JIBaXabl HIEIKHUTE UCIIOJI30BAHNE B3aUMOICHCTBUSI.
- WK -
[[lenkHUTE UCTIOIB30BAHKME B3aMMOICHCTBHSI MPAaBOW KHOMKOMW MbIK U BeiOepuTe IlepeiiT k
N0CJIe/I0BATEJILHOCTH.
Co3naHue 3a110JHUTEIS C MCIIOJIB30BAHNEM B3aMMOAEHCTBHA
Mo0:KHO €c03/1aTh UCIIOJIB30BAHUE B3aUMOJCHCTBUS, HE CBA3BIBAs €r0 ¢ APyrou cxeMoil. Ero MmoxxHo
HCIIOJIb30BaTh B KAYECTBE 3AMOJHUTENIS YaCTH MOCIIE0BATEIbHOCTH, MOAPOOHBIE CBEICHUS O KOTOPOI
eIlle MPEeJACTOUT YTOUYHHUTD. cTIonb3yiiTe NMs HCTIONIb30BaHMSI B3aMMOICHCTBHSL, YTOOBI 0003HAUNUTH
YKeIaeMblil pe3ysbTarT.
CBopayuBaHue IPYNI JIUHUH KU3HH

MOo3KHO CBEpHYTbh HECKOJIBKO JIMHUH JKU3HM, YTOOBI IpyMIa 0TOOpaXxanach, Kak ofHa JUHUS. Tak MOXKHO
BU3YaJIHO MIPEJCTABUTH IPYIILYy OOBEKTOB KaK OJUH KOMIOHEHT. COOOIIEHNs U UCTIONb30BaHUS
B3aMMOJICHCTBHI MEXy JTMHUSAMU KU3HU CBEPHYTOU IPYMITbl CKPBITHL. CO00OILIeHUS 1
MOCJIeI0BATEIbHOCTH B3aUMOICHCTBUM, BKITIOUAIOLINE APYTUE JTMHUU )KU3HU, OTOOpaXKaroTcs.
CBopaunBaHue rpynnsl JHHUH JKU3HA
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1. BeiGepute aBe mnm Oosiee TUHUN KU3HH.
2. lllenxHuTe OHY U3 HUX MPABOW KHOMKOW MBIIIN U BEIOEpUTE CBEPHYTh.
Heckonbko TUHUN )KU3HU 3aMEHAIOTCS OIHOM.
Coo011eHust ¥ UCTIOJIb30BaHMs B3aMMOACHCTBHS, BKIIIOYAIOIIUE TOJIBKO YWICHOB 3TOW TPYIIIBL, HE
O0TOOpaKAFOTCHI.
3. lenxuute UM, YTOOBI IEPEUMEHOBATH TPYIIITY.
IIpumeyanue
Ecnu pazBepHyTh rpymiLy, UMs TPYIIIBI OYAET YTEPSHO.
Pa3BopauuBaHue CBePHYTOM Ipynnbl
o lllenxHuTe CBEPHYTYIO JUHHIO )KU3HU MPABOW KHOMKON MBIIIK U BeIOepHTE Pa3zBepHYTh.
IIpumeyanue
Wwms rpynmsl OyaeT yTepsiHo, paBHO KaK M JTF00bIE CCHUIKHM TPYIIBI HA KOMMEHTapUHU WiIN paboune
3JIEMEHTHI.
Onucanue CTPYKTYP VIIPABJIEHHUS ¢ IOMObIO (parMeHToB

Jyis ompenieNieHrst ITUKIIOB, BETBEH U MapauIeIbHOM 00paboTKH HA CXEeMe TOCTIEI0BATEIbHOCTEH MOXKHO
HCIIO0Ih30BaTh 00beIMHEeHHBIE (hparMeHThI (13). DTH cBeIeHUs MOYKHO OTOOpPa3UTh M Ha CXEME
akTUBHOCTH. CXeMa akTUBHOCTH MO3BOJISIET IMOKA3aTh COOOIEHHS, KOTOPHIMH OOMEHUBAIOTCS CyOBEKTHI,
MeHee HarjsiHO, HO MHOT/Ia C IOMOIIIbIO CXEeMbl aKTUBHOCTH MOXHO 0oJiee 3pPeKTUBHO NMPEACTaBUTD
LUKJIbl, BETBU U NapajuIECIN3M.

Co3nanue 00beIUHEHHOT0 parMeHTa

1. Beimenurte cooOOIIEHHWE WM IOCIEA0BATEIBLHOCTh COOOIICHWH, HAYMHAIOMUXCS B OIHOM
BXO0’KJICHUU BBITTOJIHEHUS WIM HA OJHOU JIMHUU KU3HH.

IIpumeyanue
Boigenute cTpenku cooOIIeH i, a He BXOXK/ICHUS BBITOJIHEHHSI, HA KOTOPbIE YKa3bIBAIOT COOOIIECHUSI.

2. lllenkHuTe MpaBOil KHOMKOW MBIIIN OJTHO M3 COOOIIeHUH, BeiOepuTe Pa3MecTuTh BO pparmenre,

3aTeM HIeNIKHUTE TpeOyeMbli THI pparMenra.
OTtoOpaskaeTcst HOBBIN parMeHT. B HeM conepikarcs BEIOpaHHBIE COOOIIECHUSI.
Ecnu tun o6bequHeHHOr0 (hparMenTa J0MycKaeT HaJluurue HECKOJIBKUX (hparMeHTOB, OTOOpaXKaeTcs
TaK)Ke MyCTON parMeHrT.

3. UtoOsI 3a1aTh ycioBue s (pparMeHTa, MEeIKHUTE IPpaHuIly (pparMeHTa mpaBoi KHOMKOW MBIIIN
u BelOepute CBoiicTBa. 3ajaiiTe 3HaUE€HUE /17151 CBOWCTBA Y CJI0OBHeE.

YcnoBue ucnonab3yeTcs IS onpeieieHusi TpeOOBaHUM K BETBU WIH ITUKITY.

4. YrtoObl 100aBUTH HOBBIA (PparMeHT B BHUJ, JOMYCKAIONIMA HAIWYHEC HECKOJIbKHX (DParMeHToB,
HICJIKHUTE TPAHMILY dbparmenTa paBoit KHOIIKOM MBIIIH u
BbiOepute lo0aBuTth. [llenkuure Onepanjg B3aUMOAeHCTBUS 10 unu Onepanna
B3aHMMOJAEeHCTBHUS MOCJIe.

5. UroObl n00aBUTH BO (parMEHT HOBBIE COOOIIEHUS, HCIOIB3YHTE WHCTPYMEHTHI CO3aHHUs
co00IIeHnH, TMOO0 CKOMUPYHTE U CTaBbTE X BO (PparMeHT.

Co3anue cxeM nocJjie10BaTeJbHOCTEH U3 KOIA

B ¢aiine xona Visual C# unm Visual Basic MO>XHO c031aTh CXeMy TOCJIEI0BATEIBHOCTEN U3
oTIpeIeTICHUST METO/1a.
Co3manHas cxeMa IoCIeI0BaTeILHOCTEH BO MHOI'OM CX0Ka CO CXEMOM IOCIeI0BaTSILHOCTEH,
CO3JITaHHOM B TIpoeKTe MojieTupoBanus. OTHAKO 3JIEMEHTHI B CO3JJaHHOM CXeMe ITOCIIeI0BaTeIbHOCTEN He
orobOpaxatorcst B [IpoBonauke mo mogensim UML.
Co3ganne cxeMbl IOCJI€eI0BATEILHOCTEH U3 KOJA

1. B Visual Studio otkpoiiTe daiis koaa, KOTOPBIA CONEPIKUT ONMPEACIICHUE METOA.

2. lllenkHUTE MpaBOW KHOIMKOW MBIIIU B JTIOOOM MECTE OINpeiesieHus: MeTosa U Beioepute Co3aaTh

cXeMy MocJieJ0BaATeIbHOCTEH.

IIpumeyanue
[Tocne co3manus cxembl JIIOObIE H3MEHEHHSI, BHOCUMBIC B CXEMY, HE OTOOPaKaIOTCs B KOJIE, a JII0ObIe
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U3MEHEHHMs], BHOCUMBIE B KOJI, HE 0TOOpaXaroTcs Ha cxeme. YToObl 0TOOpa3uTh ITU U3MEHEHHUS,
HE00XO0IMMO CO3/1aTh HOBYIO CXeMY MOCIIe0BaTeIbHOCTEH. MOYKHO CO3/1aBaTh HOBYIO CXEMY
IIOCJIEI0BATEILHOCTEN HEOTPAHUYEHHOE YHUCIIO Pa3, UCIONb3Ysl TOT K€ METOL.
MOo>HO nepeiiTH OT JIMHUH KU3HU U COOOLICHUN K ONPEICIIEHUSIM B KOJIE KJIACCOB M METOJI0B, KOTOPBIC
OHH IIPENICTABIIAIOT.
Ilepexon oT co3MaHHBIX JMHHUI )KU3HU U COOOIIEHNH K KOAY

o lllenkHuTe CO3MaHHYIO JIMHHUIO JKU3HM MM COOOIIEHHE MpaBOW KHONKOW MBIIIM U

BeiOepuTe IlepeiiTu K onpeesieHNIo.

Konuposanue co3aaHHbIx nocjaeposareapbHocreit B UML-moaenan

MOo3KHO KOTUPOBATh TUHUU JKU3HH, COOOILIEHUS U IPYTUE YaCTU CO3/IaHHOM MOCIIeI0BATEIbHOCTH Ha
CXeMYy IOCJeI0BATEIbHOCTEN MPOEKTa MOJICTUPOBAHHUS.
KonupoBanue co3qanHoi cxembl nocjenoBarejbHocTeil B moaeab UML uim u3 Hee
1. Ha cxeMe moOCIeIOBaTENbHOCTEH BBIJCINUTE 3JIEMEHTBI, KOTOPHIE HEOOXOJMMO CKOIHPOBATH,
HanpUMep JIMHUU XKU3HU U cooOuieHus. Eciau Heo6XoAuMO CKOMMPOBATH BCE DJIEMEHTHI CXEMBbI,
wenkauTe Beigeaurs Bee B MeHio [IpaBka.
2. B menro IlpaBka Beibepute KonnpoBarh.
3. CozpaiiTe WM OTKPOUTE CXeMy MOCJIE0BATEILHOCTEH B MPOEKTE MOACTHUPOBAHHS.
4. B mento [IpaBka BeiOepute BeTaBUTD.
Komnuu BbIJIeIEHHBIX 2JIEMEHTOB OTOOPAXKAIOTCS HA CXEME.
IIpumeyanue
NHuorna He0OX0AMMO U3MEHUTH IIBET BCTABICHHBIX 3JIEMEHTOB. BhIfennTe ux U BEIOGPUTE LIBET B
okHe CBOMCTBA.

Co30aHue duazpaMMbI Kilaccos

B Visual Studio Ultimate nys onMcaHusi THIIOB JAHHBIX U UX CBSI3€H OTICIBHO OT peaan3aliii MOXHO
ucnonbs3oBath UML-cxemy knaccos. Cxema mo3BoOJIsSI€T CKOHIIEHTPUPOBATHCS HA IOTUYECKUX aCMEeKTax
KJIACCOB, a HE UX peaTu3alllH. .

UML-cxemy Ki1accoB MOKHO HCTIOJIb30BAaTh B PA3HBIX HESIX.

e Jlns mpenocTaBiieHUs OMHCAHUSI THUIIOB, MCIOJB3YyEMBIX B CHUCTEME M TMepedaBaeMbIX MEXIY
KOMITOHEHTaMH, HE3aBUCUMO OT pean3aliu.

Hanpuwmep, Tun "3aka3 enpl" MOXeT peann30BbIBaThCs B OusHec-cioe B kojae .NET, B untepdeiicax
MexX 1y komnoHeHTamu B XML, B 6a3e nanHbix B SQL 1 B monb30BaTensCckoM HHTEp(eiice B

HTML. HecMoTpst Ha TO YTO MOAPOOHOCTH STHX PeaTU3alUil pa3IHIaOTCs, OTHOIIEHHE MEXTy TUIIOM
"3aka3 eapl" U IPYTUMH TUITAMH, TaKUMU Kak "Menro" u "OrmnaTa", coxpansercs. UML-cxema kiaccos
MO3BOJISIET 00CYX AaTh 3TH OTHOIICHUSI OTJEIBHO OT peanu3aliuil.

e Jlns Oosiee TOYHOTrO ompesesieHns Habopa TEPMHUHOB, HCIONb3YyEeMbIX UII OOMEHa CBEACHHUSIMU
MEXIy TPWIOKEHHEM U €ro TMOJb30BaTENsIMM, a TakKe B OINUCAHUAX MOTpeOHOCTEH
MOJI30BATENEH.

B kauecTBe mpuMepa MOXKHO TPUBECTH ONMUCAHUS (DYHKIIMOHAIBHOCTH TOJIb30BaTeei (user story),
BapHAaHTHI UCIIOIb30BAHUS U OMMCAHUS IPYTHX TPeOOBaHMI B MPHIIOKEHUH, 00ECIIEUUBAIOIIEeM paboTy
pecropana. B aToM onmcanuu MO>XHO HalWTH Takue TepMUHBI Kak "Menro", "3akaz", "Ena", "llena",
"Omata" u T. 1. MoxHo coznatb UML-cxeMy Ki1accoB, ONpeIestonyt0 OTHOIIEHUS] MEXY STUMHU
TepMUHAMU. DTO MO3BOJIUT CHU3UTh PUCK BOSHUKHOBEHHSI HECOOTBETCTBHI B ONMHUCAHUSIX TPEOOBaHUH,
M0JIb30BATEILCKOM MHTEpdEiice U CITPaBOYHOM JOKYMEHTAIUH.

OTHolIeHNe K APYTHUM CXeMaM

UML-cxema kiaccoB, Kak MpaBUIIO, CO3AAETCA OJTHOBPEMEHHO C IPYTUMH CXEMaMHU MOJICIUPOBAHHS,
YTOOBI MPEIOCTABUTH OMUCAHUS UCTIONB3YEMBIX TUIIOB. B KaxkoM ciydae pusndeckoe npeicTaBiIeHre
TUIIOB HE MO/IPAa3yMEBAETCsl HU OJTHOM U3 CXEM.

Ecnu co3mana ucnonb3yiite UML-cxemy KiaccoB, 4TOOBI OMUCATH CIEAYIOIIEE.
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cXeMa aKTUBHOCTH THUIT JAHHBIX, TIEPETaBAEMBbIX Yepe3 y3el 00bEKTA.
THIIBI 3aKPETUICHUI BBOJIA M BBIBOAA U y3JIbl MAPaAMETPOB JCHCTBUM.

cxema THIIBI ITAPAMETPOB M BO3BpAIlaeMbIe 3HAUCHHS COOOTIICHHIA.
IIOCJIEZIOBATEIbHOCTEN | THIIBI JIMHUM >kU3HU. Kilacc JIMHNM )KU3HU 1OJDKEH BKJIIOYATh ONEpaLuu AJIs
BCEX COOOICHU, KOTOPbIE OH MOXKET MOJIYUUTb.

cXxemMa KOMIIOHEHTOB uHTEpQEiCH KOMIIOHEHTA C IEPEYHUCICHUEM HX ONEepPaIii.
I1oyHBII KOMIIOHEHT TaK)K€ MOKHO OIMCATh KaK KJIAcC..

CXEMa BapHaHTOB THUIIBI, YIIOMSAHYTBIC B OITMCAHUAX ueneﬁ W 1aroB BapruaHTa UCII0JIb30BaHUA..
HCIIOJIB30BaHUA

OcHOBHbBIE 3TANbI CO3JIAHNUS CXEM KJIACCOB

Cosnanne UML-cxembl Ki1accoB

1. B meHio ApxurtekTtypa BbiOepute nyHKT Co31aTh cxemy.

2. B paznene llladaounsl menkaute UML-cxema kiaaccos.

3. Ha3zosure cxemy.

4. B o6nactu ZIo6aBUTHL B MNPOEKT MOJAEJIMPOBAHUS BBIJICIUTE CYIIECTBYIOUIMA HPOEKT
MOJIEIUPOBaHUsl B pelleHuu uian BblOepuTe Co34aTh HOBBIH MPOEKT MOAeITUPOBAHUS U
Haxxmute kHONKy OK.

Hosas cxema kitaccoB otoOpakaetcst Ha maHenu saeMeHToB UML-cxembl kiaaccoB. [Tanens saemMeHTOB
COJICPXKUT TpeOyeMble 3JIEMEHThI U OTHOIICHUS.
Co3znanne UML-cxembl Kj1accoB

1. Yto6sl cozpath THm, BeiOepuTe nHCTpyMeHT Knace, UnTepdeiic nnu Ilepeyunciienue Ha naHenu
3JIEMEHTOB, 3aTEM LIEIKHUTE IMyCTYIO0 00JIaCTh CXEMBI.

2. Yto0bl 100aBUTH aTpUOYTHI WK ONEpaIH B THUIIbI, a JUTEpPAIbl — B MEPEUUCIICHUE, IETKHUTE
3arosioBok ATpuOyTsl, Onepaunu win Jiurepass! B Tune u Haxmure BBO/I.

MosxHo co3naTh curnatypy, Hanpumep f(x:Boolean):Integer.

YrtoObI OBICTPO T00ABUTH HECKOJBKO 3JIEMEHTOB, ABaX bl HaxxMuTe BBO/I B KOHIIE Ka)Ka0TO
aneMeHnTa. YToObl MepeMeCTUTD JIEMEHTHI BBEPX HIIM BHU3 IO CIIUCKY, MOYKHO BOCIIOJIB30BaThHCS
KJIAaBULIAMH CO CTpPEJIKaMHU.

3. UToOBI pa3BepHYTh WM CBEPHYTh THII, LIEIKHUTE 3HAUOK IIIEBPOHA B BEpXHEH JIEBON 4acTH
tuna. Takke MOXKHO pPa3BEpPHYTb M CBEPHYTh pa3ieiablATpuOyThl 1 Onepaunmm B Kiacce WIN
uHTepdeiice.

4. YrtoObl coO371aTh CCBUIKM accOLMalyil, HacJelI0BaHUS WJIH 3aBUCUMOCTH MEXIy THIIAMH,
HIETKHUTE COOTBETCTBYIOIIUNA MHCTPYMEHT CBSI3bIBAHMSI, TUI UCTOYHHKA, a 3aT€M BbIOEPUTE THUII
IIeJIEBOTO O0BEKTA.

5. UtoOBI co3AaTh TUIBI B MAKETE, CO3/IalTEe MAaKET ¢ UCHONb30BaHueM MHcTpymeHTa IlakeT, 3aTem
CO3/1aliTe HOBBIE TUIIBI ¥ TIAKETHI BHYTPH 3TOTO Makera. UToObI CKOMMPOBATh THUITBI U BCTABUTh MX
B [TAKET TAKKE MOKHO UCIOJIb30BaTh KOMaHly KOTUPOBAHMUS.

6. Kaxmas cxema — 3TO HpeACTaBICHHWE HAa MOJENHN, KOTOPOE COBMECTHO MCIOJB3YETCS APYTUMH
CXeMaMH TOTO ke MpoeKTa. YTOObI MPOCMOTPETh MpEeCTaBIeHUE BCEH MOJENU B BHUJAE AepeBa,
nienkaute Bua, Beioepute JApyrue oxkna u menkaute [IpoBognnk no moxensm UML.

Hcnoab3oBanue KJIaccoB, HHTEPGeicoB U NepeYncJaeHun

Cy'H_IeCTByeT TpU CTAHAAPTHBIX B4 KHaCCH(bHKaTOpOB, KOTOPBIC NOCTYIIHBI HA ITaHCJIU 3JICMCHTOB. B
OTOM OOKYMCHTC MX HA3bLIBAIOT munbsl.
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MealOrder 1

= ATpUOYTEI

49— + TotalPrice : Money

- MostRecentItem : Orderltem

= Onepauum
30— + AddItemn(item : Menultem, quantity : Integer) : Boolean
+ Unda()
“NEpEUMCNEHNES sMHTEphERC:
UseT 3 Ynopagouexume |2 A
= NuTepans = ATPWUGY TR —_—
gh—— Red + TotalPrice : Money 5
Green = Onepaunn R
Blue + AddItem(Menultern)
+ Validate{) : Boolean

e B OonbmuHCTBE cily4aeB ISl MPEACTABICHUS JAaHHBIX WM THUIIOB OOBEKTA MOKHO
ucnosib3oBats Kmaccesnr (1).

o Hcnons3yiite UHTep(eiichl (2) B KOHTEKCTE, IIe HEOOX0IUMO pa3indyaTh YUCThIe HHTEP(DEHCH U
KOHKPETHBIE KJIACChl, UMEIOIIME BHYTPEHHUE peann3annn.Pa3nuyars 3Ty CyIHOCTH MOJIE3HO NpU
paboTe €O cXeMaMM, LEJbI0 KOTOPBIX SBJSIETCS ONHMCAHWE peanu3aluu mporpammsl. [Ipu
MOJIEIMPOBAaHUM IIACCUBHBIX JIAaHHBIX WM  OIpPENEICHMM KOHLENTOB JJs  ONHCaHUs
M0JIB30BATEIHCKUX TPeOOBaHU 3TO MeHee Y (HEKTUBHO.

o Hcnons3yiite Ilepeuncaenue (3), yToObl MpenCTaBUTh THI, UMEIONIMM OTrpaHUYEHHOE YHCIIO
3HAYCHHH TUTepanoB, Hapumep Stop u Go.

o JloOaBneHue 3HaUEHUI JIUTEpAIOB B iepeuncienre Jlaiite KaKoMy OTAEIbHOE UMSL.
e Ilpu >emaHuM KaXIOMY 3HAUEHHUIO JUTEpaja TaKXKe MOXKHO TMPUCBOUTH YHCIECHHOE
3HaueHue. [llenknure  nauTepas B NEPEUYMCICHMM  NPAaBOM  KHONKOM  MBIIIH,
BbIOeprUTe CBOMCTBA ¥ BBEIUTE YUCIIO B ToJiec 3HAYeHHe B okHe CBoOMCTBA.
JlaliTe Ka)KIOMy TUITy YHUKAJIbHOE UMs.
IlosryyeHne TUIOB U3 APYTUX CXEM
Ha UML-cxeme ki1accoB MOKHO OTOOpa)kaTh TUIIBI U3 APYTOil CXEMBI.

Tun u3 gpyroi cxemb! Kak rmomyyaTs THIIBI U3 IPYTON CXEMBI

UML-cxema knaccoB MoxHO oToOpaxats kiacc Ha Heckosbkux UML-cxemax kiaccoB. Co3/aB Kiace
Ha OJIHOM cxeme, neperamute ero u3 Iposoanuka no moaeassm UML Ha
IPYTYIO CXEMY.
Taxol moaxon >3 peKTHBeH, ecIi He0OOXOAMMO Ha KaXkI0i cXxeMe 0TOOpa3uTh
OIIPEACICHHYIO IPYIITYy OTHOIIEHH.
Hampumep, MOXHO 1oKa3aTh CBA3M MEXIy 1eMeHTaMu "3akas3 eqpl" u "Mento"
pecTopaHa Ha OJTHOM CXeMe, a CBSI3M MEXy dJIeMeHTaMu "3aka3 enibl" u
"Omrata" — Ha JpyTroM.

CxeMa KOMIIOHEHTOB | Eciu OonpCaACIICHbI KOMIIOHCHTBI HaA CXEMC KOMIIOHCHTOB, MOXKHO IICPECTAIINUTh
komnoHeHT u3 IlpoBoannka mo mogeasasm UML Ha cxemy kiaccoB. B atom
Clly4ae KOMIIOHEHT OTOOpa3uTCs Kak Kiacc.

UML-cxema Ha cxeme mocnenoBareinbHOCTEH U3 JIMHUN )KU3HU MOXKHO CO37aBaTh KJIACCHI U
MocJeIoBaTeIbHOCTEW HHTEP(]ECH, a 3aTeM nepeTackuBath Kinacc n3llpoBogHuKa Mo Moae siM
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UML na UML-cxemy kiaccoB. Kaxxast THHUS )KU3HHA Ha CXEME
MOCJIeI0BATENILHOCTEN TIPEICTABIIAET SK3EMILISIP OOBEKTA, KOMIIOHEHTA WJTH
cyOBeKTa.

UToOBI cO31aTh KJ1acC U3 JIMHUH KU3HU, MIETKHUTE JIMHUIO )KU3HU TTPABOM
KHOMKOM MbIH 1 Beioepute Co3aarth kiace win Co3aats nHTEpeiic.

ATPHUOVTLI M onIepanuu

ATpuOyT (4) — 3TO UMEHOBAHHOE 3HAYEHHE, KOTOPOE MOKET OBITh MPUCBOEHO KAXKIOMY SK3EMIUISIPY
tuna. OCyIIecTBICHUE TOCTYNa K aTpUOYTy HE MEHSET COCTOSIHHE IK3EMILIAPA.
Onepanus (5) — 310 MeTo wiu GYHKIUS, KOTOpas MOXKET BBIMOJIHATHCS dK3eMIUIsipaMu Tuna. OHa
MOXeET BO3Bpamarh 3HaueHue. Eciiu ee cBoiicTBo ISQUeryumeer 3HaueHue true, onepanusi He MOXeT
W3MEHUTBH COCTOSIHUE 3K3EMILIAPA.
YroObl 106aBUTH aTPUOYT WIIH ONIEPALMIO B TUII, IIETKHUTE THII IPABOM KHOIMKOM MBIIIH,
BbIOepuTe [00aBUTH U IICIKHUTE ATPUOYT i Onepauus.
YtoObI MPOCMOTPETH CBOMCTBA, MIETKHUTE aTPUOYT UIIH OTEPAIMIO ITPABOM KHOIKOM MBIIIH, 3aTEM
BbIOepuTe CBolicTBa. CBOlicTBa 0TOOpaXkatoTcs B okHeCBoMCTBA.
UYT0o0BI IPOCMOTPETH CBOKCTBA IAPAMETPOB ONEpALUK, LEIKHUTE [...] B
cBorictBe [Iapamerpbl. OTOOpa3UTCsI HOBOE TUATOTOBOE OKHO CBOWCTB.
Tunsl aTpudyTOB M onepanui
MOo3KHO OTpenenauTh CIeaAyIoUe munsl aTpuOyTOB, ONEepalyii U TapaMeTpoB.

e (HeT) — MOXHO He 3aJaBaTh TUIl B CUTHATYPE, OIYCTUB MPEIIECTBYIOIIEE TBOETOUHE (:).

e CraHgapTHBIMU THIIAMU-TIPUMUATHBAMHU SIBIISIIOTCA cienyromue: Boolean, Integer u String.

o Tumn, onpeneneHHbld B MOJEIH.

o [lapameTrpu3oBaHHOE 3HAUCHHE TUIIA IA0JIOHOB, 3anucanHoe kak Template<Parameter>.
Taxoke MOXKHO 3amucaTh UMsI TUIIA, KOTOPBIH erie He ObLT onpeseneH B Moaenu. Mmst oToOpasuTcs B
pazaene He3aganHble TUNBI B IPOBOHUKE 110 MojensiM UML.
IIpumeyanue
Ecnu BriocneacTBUM B MOZIENN OTIPEAEISeTCS Kiace WM UHTepQEiic 3TOro UMEHHU, PeXHUE aTpUOyThI U
OTIepallMK BCE PaBHO OTHOCSTCS K AJIeMEHTY B pasnene "Hezananueie Tunbl". Eciiu Hy)KHO U3MEHUTH UX
TaK, YTOOBI OHU OTHOCHJIUCH K HOBOMY KJIacCy, HEOOXOAMMO OTKPBITh KaXKIbIi aTpHOyT UK ONEpaluio 1
cOpOCHUTD THII, BBIOMpast HOBBIN KJIACC U3 PACKPBIBAIOIIETOCS MEHIO.
Heckoabko TUnOB
MoOHO 331aTh KOJMYECTBO AJIEMEHTOB JIF0OOT0 aTpUOyTa, OTIEpaLMy WU TUTIA TAPAMETPOB.
JlonmycTruMBI Clienyromue 3Ha4eHHsl.

KonuyectBo ATpuOYT, mapaMeTp WM BO3BpAIlaeMOe 3HAYCHHUE COJICPIKUT CIIETYIOIIee.
3JIEMEHTOB

[1] OnHO 3Ha4YeHHE 33JaHHOTO TUIA. DTO 3HAYCHHUE 110 YMOTYAHHIO.

[0..1] Null v 3Ha4YeHe 3a1aHHOTO THUTIA.

[*] Kostekiusi, B cOCTaB KOTOPOH MOKET BXOJAUTH HEOTPAaHMYCHHOE YUCIIO

AK3EMIUISIPOB 3aJaHHOTO THIIA.
[1..%] Komneknus xoTst Ob1 0JTHOTO K3EMILIAPa 3aJaHHOTO THIIA.

[n..m] Konnekuus, B KOTOPYI0 BXOAUT OT N 10 M 3K3EMIUIIPOB 3a/1aHHOTO THIIA.

Ecnu Konn4ecTBo 27€MEHTOB IPEBBIIIACT |, MOXKHO 3aaTh CIEAYIOLINE CBOWCTBA.
e IsOrdered — ecnu 3HaueHue true, KOJICKIUSI UMEET OIMPEICICHHBIN MOPSIIOK.
e IsUnique — eciu 3HaueHwue true, B KOJUICKIIMU OTCYTCTBYIOT MOBTOPSIOIINECS 3HAUCHHSI.
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Buaumoctns
Buoumocms yka3piBaeT, MOKHO JIU MOJTYYUTH TOCTYI K aTpUOYTy WM ONEpAIliH 32 MpeaeaMu
onpenenaeHus kiacca. JlomycTUMBI ClIeTyIonue 3HaYCHUS.

Nma Kpartkas 3HaueHue
dbopma
OTKpBITHIH + Bo3MoeH 10CTyI U30 BCEX APYTUX TUIIOB.
3aKkpbIThIi - JlocTyn OTKPBIT TOJBKO J1JIs1 BHYTPEHHETO OIpeIeIeH s 3TOr0 THIIA.
IMaker ~ Bo03MOK€eH TOCTYII TOJIBKO BHYTPH MTAKeTa, KOTOPBIM COAEPKUAT JAHHBIN THII, a

TaK)Ke B JTIOOBIX MakKeTax, ABHO UMIIOPTHPYIOLIUX €T'0.

3amuueHHbIi # JlocTyn OTKPBIT TOJIBKO TaHHOMY THITY U BCEM THIIaM, KOTOPBIE €ro
HaCJIETyIOT.

3aganue cUrHaTypbI aTPHOYTA MK ONEPALMH

Curnarypa atpu0yTa Ui OTepalii — 3TO KOJUICKIUSI CBOMCTB, BKJIFOYAIONIAsl BUTUMOCTD, UM,
napamMeTpsl (17151 onepanuii) 1 Tu.

Curnatypy MOKHO CO3/1aTh HEMOCPEICTBEHHO Ha cxeme. Ll{enkHuTe atpudyT WK onepanuio, 4To0bl
BBIJICJIUTH 3JIEMEHT, 3aT€M OBTOPHO HIEITKHUTE €ro.

Co3naiite curHatypy B cieaymomei Gopme.

other

visibility attribute-name : Type

- WJTH -

other

visibility operation-name (parameterl : Typel, ...) : Type

[Tpumep.

other

+ Additem (item : Menultem, quantity : Integer) : Boolean

Hcnonp3yiiTe kpaTkyto popMy 3HaueHUs cBoiicTBa visibility. 3HaueHre o yMoIgaHuo —

+ (OTKpBITBIIT).

Kax1p1if TN MOXKET MPEACTaBIATh COOOM THIIBI, ONIPEIEIEHHBIE B MO/IEIIH, CTAHIAPTHBIE TUIIBI (TaKHe
kak Integer wnu String) wiinM UMs HOBOTO THIA, KOTOPBI elle He ObLI ONpeieseH.

IIpumeyanue

Ecnu B criucke mapaMeTpoB co3faeTcst UMst 0€3 TUIa, OHO MPEeICTaBIsAeT cOO0M UMS TapaMeTpa, a He
tuna. B arom npumepe Menultem u Integer siBIIsif0OTCS IMEHAMU JIByX IapaMETPOB C HE3aJaHHBIM
THUIIaMU.

Additem(Menultem, Integer) /* parameter names, not types! */

YroOBI 3a1aTb B CUTHATYPE KOJIMYECTBO 3JICMCHTOB TUIIA, 3AITMIIUTE KOJITUYCCTBO 3JICMCHTOB B
KBaJ[paTHBIX CKOOKax Mociie UMeHH THura. HarmpumMep, Kak moka3zaHo HIKE.

other

+ Addltems (items : Menultem [1..*])

+ MenuContent : Menultem [*]

Ecnu arpuOyT mnu onepauusi cCTaTH4Ha, UM aTpuOyTa WM Ollepalun 0ToOpaXkaeTcs B CUTHATYpe
noauepkHyThIM. Eciu aTpuOyT unm onepanus abcTpakTHa, UMl 0TOOpakaeTcss KypCUBOM.

OpnHako cBoiicTBa SIBJsieTcs cTAaTHYeCKUM U SIBjsieTcs1 a0CTPAKTHBIM MOXKHO 3a/1aTh TOJIBKO B
okHe CBOMCTBA.

ITonnast curuarypa

[Ipu pegakTHpOBaHUU CUTHATYPHI aTPUOYyTa WM ONEPALUU B KOHIIE CTPOKH U MOCJIe KaXKI0ro mapaMmerpa
MOTYT 0TOOpaXkaThCs JOMOTHUTENbHbBIE CBOMCTBA. OHM 0TOOPAXKAIOTCS 3aKJIFOUYCHHBIMH B (PUTYPHBIE
CKOOKH {...}. DTH CBOMCTBA MOXKHO PEIaKTUPOBATh U T0OABISTH. [Ipumep.
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other

+ AddlItems (items: Menultem [1..*] {unique, ordered})

+ Getltems (filter: String) : Menultem [*] {ordered, query}
CHHCcoK COJEPKUT CIETYIONINE CBOIMCTBRA.

B CaoiicTBO 3HaueHne

CUTHaType

unique SBasiercsa B xoymexkuyy HeT MOBTOPSAIOIUXCS 3HaUYeHUU. [I[puMeHnMo K Tumam ¢
YHUKAJbHBIM KOJIMYECTBOM 3JIEMEHTOB OoJibIe 1.

ordered SABasiercsa Konnexmusa — 310 nmociiegosarenbHocTh. Ecin 3Hauenue false, He

YHOPAAOYECHHBIM CYHICCTBYECT OIIPEACIICHHOT'O IIEPBOIO 3HeMeHTa.HpI/IMCHI/IMO K TUIIaM C
KOJIMYECTBOM DJIEMEHTOB OouibIe 1.

query ABasiercs Omneparust He MEHSAET COCTOSIHUE dK3eMIuIsipa. [[puMeHnMO TOJIBKO K
3anpocom olepanusM.
/ SABasiercs ATpuOyT BBIYMUCISETCS U3 3HAUEHUM Jpyrux aTpuOyTOB MIIM aCCOLMALIU.
NPOU3BOJAHBIM "/" oToOpakaeTcs nepen uMeHeM arpudyra. [Ipumep.
other

[TotalPrice: Integer

Kak npaBumo, nmonHasi cirHatypa orodpakaercs Ha cXeMe, TOJIbKO Koraa oHa peaaktupyercs. [1o
3aBepHI€HI/II/I pejlaKTI/IpOBaHI/Iﬂ JOITIOJIHUTCIIBHBIC CBOI\/’ICTBa CKpI)IBaIOTCH. ECJ'II/I Hy)I(HO BCC BpeMSI
0TOOpaxaTh MOJHYIO CUTHATYPY, IEIKHUTE TUI MPaBOi KHOMKOW MBIIIN U BeiOepuTe OTOOpakKaTH
MOJIHYK) CHTHATYPY.

Co31aHue M NCI0Jb30BaHHE aCCOMALINIT

Hcnonp3yiiTe acconuanuio, 4ToObI MPEeICTaBUTh JH00bIe BUbI OTHOUICHUN MEXKIY JABYMS 3JI€MEHTaMH,
HE3aBHUCHMO OT TOTO, KaK 3Ta CBS3b peajau3yercs B mporpamme. Hamnpumep, MOKHO UCIIOJIB30BaTh
acCOIMalIMIO, YTOOBI IPEJCTaBUTh YKa3arenb B C#, oTHOIIEHHE B Oa3e JaHHBIX WIN MEPEKPECTHYIO
cchUIKY ofHoU yactu XML-daiina Ha npyryro. MokeT npeacTaBiIsITh CBSI3b MEXTy 0ObEKTaMH B
peasbHOM MHpE, HallpuMep 3€MJIEH U COJHIIEM. ACCOLMALNS HE IOKa3bIBAET, KAK MPECTABIIEHA CCBLIKA,
a TOJIBKO CBHUJIETEJILCTBYET O HAIMYUU CBEJCHUM.

CaoiicTBa acconuanmuu

[Tocne co3manms acconmanuy HEOOXOIMMO 3a71aTh ee cBoicTBa. [l{enkHuTEe acconuamnuio mpaBou
KHOMKOU MBIIIN U BeIOepuTe CBOliCTBA.

[TomuMoO CBOMCTB acconualiy B LIEJIOM KaXKJas poib, T. €. KaKJ0€ OKOHUAHUE accolUalim, ooaaaaer
COOCTBEHHBIMHU CBOMCTBaMH. YTOOBI MPOCMOTPETH UX, paciiupbTe cBoiicTBa IlepBasi posib 1 Bropas
PoOJIb.

HekoTopeie cBolicTBa KaX /101 poJii HAaPSIMYIO BUJHBI HAa cxeMe. K HUM oTHOCHTCS cienyrouiee.

e Uwms ponu. OToOpaxaeTcst Ha COOTBETCTBYIOIIEM OKOHYAaHUM acCOIMalMM Ha cxeme. Ero MoxxHo
YBUJETH HA cXxeMe WK B okHe CBoiicTBA.

e KouanuecTBo 371eMeHTOB, 3HaUeHNE 110 YMOT4aHUI0O — 1. DTO 3HaU€HUE TakKe OTOOpa)kaeTcst Ha
CXEME PsIOM € COOTBETCTBYIOIIUM OKOHYaHUEM ACCOLUALINH.

e Arperar. Orobpaxaercs B (GopmMe pomMOOBUIHOW (QUIypbl HA OJHOM  OKOHYAaHUU
COeIMHUTEINS. MOXKHO HMCIIONIb30BATh €ro Ul YKa3aHUs, YTO SK3EMIULIPHl B 0000maromei poiu
BJIAZICIOT DK3EMILIIPAMU IPYTOW PO MIIU COAECPKAT HX.

o SIBisercd nepeMeraeMbIM. Eciau umeer 3HaueHue true TOIbKO U OJHOM POJIM, B HAIIPABICHUH
nepexoaa otodpaxaercst cTpenka. C MOMOIIbIO 3TOr0 CBOMCTBA MOXHO IOKa3aTh BO3MOXKHOCTHU
nepexoa Mo CChIIKaM U CBSI3U B 0a3e JaHHBIX B IPOrpaMMe.

Bo3moxxHOCTH Mepexoaa
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Korna n3zo6pakaercs accorualiys, Ha OJTHOM KOHIIE Y HEe CTpelika, 0003HavaroIIas, 4To aCCOIMAIIHs
JTaeT BO3MOXHOCTh TIEPEX0/Ia B 3TOM HAMPaBICHUH. DTO YI00HO, €CITH CXeMa KJIaCCOB MPEICTABIISIET
kiaccel 110, a accounanuy npeacTaBIsItOT yKa3aTelld Wik cchbliki. Ho eciu cxema KitaccoB
MPEJICTABISET CYIIHOCTH M OTHOIICHHSI T OU3HEC-KOHIIEIINHN, BO3MOXHOCTh TIEPEX0/1a TIOKA3bIBATh HE
o0s13aTebHO. B TakoM citydae MOKHO M300pakaTh accolianuu 0e3 CTpeoK. ITO MOXKHO C/IeaTh, 3a/1aB
JUTs cBOMCTBA SIBJIsieTCsl MepeMelaeMbIM Ha 000MX KOHI[AX acCoLMalnK 3HaueHue "true".

ATpuOYyTHI M aCCOUMALMHU

Acconmanus — 370 rpadudeckuii coco0 npeacrasienus arpudyra. Hanpumep, BMeCTO TOro 4ToOBI
co3naBath kiacc "Pecropan" ¢ arpuOyrom trna "MeH0", MOKHO CO3/1aTh aCCOITUAIIIO U3 JICMEHTOB
"Pectopan" u "Menio".

Kaxxnoe ums atpubyra cTaHOBUTCS UMEHEM posid. OHO 0TOOpaKkaeTcst Ha MPOTHUBOTIONO0KHOM THITY-
BIIQ/ICTIBITy OKOHYAHWUU acconuaiuu. Hanmpumep, oOpatutre BHUManue Ha myMenu Ha sToi
WJUTFOCTPALIIH.

Kak npaBuio, peKOMEHIyeTCs UCIIOJIL30BaTh aTPUOYTHI TOJBKO ISl TUTIOB, KOTOPHIE HE OTOOPaKAIOTCS
Ha cXeMe, HapuMep ISl TUTIOB-TIPUMHUTHRBOB.

2]  Restaurant H Menu
= ATpHOYTE = ATpHMOYTH
+ myMenu : Menu + myRestaurant : Restaurant

= Onepauun = Onepaumm

2]  Restaurant H Menu

myRestaurant myMenu

= ATpHOYTE 1 1 | /= ATpuOy T

= Onepauwum = Onepaummn
HacaenoBanmue

Ucnone3yiite nacTpymMeHT HacJienoBanme 715 CO3/1aHUS CIETYIOIIUX OTHOIICHUH.
e OrtHo1IeHHE 0000WeHUA MEXTY CTIEHNATU3UPOBAHHBIM TUIIOM U OOILIIUM THUIIOM.
- WJTH -
o OrTHoOIIEHUE peanuzayuu MEXIY KIacCOM U pealln3yeMbIM UM HHTepdeiicom.
HeBo3M0>XHO cO3/1aBaTh UKIIBI B OTHOIICHHUSIX HACIICIOBAHMS.
O06o00menue
O060011eHre 03HaYAEeT, UTO CIICHUATH3UPYIONTNI WK MPOU3BOAHBIN THIT HACIEIyeT aTprOyTHI, ONlepaIiu
Y accolranuy oo1ero nik 6a30BOro TUIIA.
OO0muit THI 0TOOpaXkaeTCcsl Ha OKOHYAHWY OTHOIICHUS ¢ HAKOHEUHUKOM CTPEJKH.
Hacnenyemsie onepamnuu v aTpuOyThl, Kak MPaBUIIO, HE OTOOPAKAIOTCS B CIICITUATHU3UPYIOIITIX
tunax. OJHaKO MOXKHO JT00aBUTH HACTIEAyEMbIC OTIEPAIlUU B CIICOK OMepalliii CIIeUaTu3upyIOIEero
tuna. Takoi moaxon 3pPeKTHBeH, ecar He0OXOANMO MTEePEOTPEACTUTh HEKOTOPhIE CBOMCTBA OTEPAIlNH B
CHEeLUATU3UPYIOLIEM THUIIE, TUO0 eClii HE0OXOIUMO YKa3aThb, UTO MEPEONpPeIEsITh CBOWCTBA HYKHO C
MTOMOIIBIO PEATTU3YIOUIET0 KO/Ia.
Ilepeonpenesienne onpeaeeHns ONepaluy B CeHUATU3MPYIOLEM THIIE
1. IlenkHHTE OTHOIIEHHE OOOOIICHUS.
OHo oTOOpaXkaeTcs MOAYECPKHYTHIM, PSIOM C HUM OTOOpakaeTcs Ter JeHCTBUSL.
2. Ilenxaute Ter AciicTBusA 1 BeiOepuTe [lepeonpeneuTs onepamuu.
[TosiBisiercs nuanorosoe okHO IlepeonpenenTs onepanumn.
3. Breimenurte omepanuu, KOTOpbIE HYKHO OTOOpa3uTh B CHELUUATM3UPYIOUIEM THUIIE U HAXMHUTE
kHonky OK.


javascript:void(0)

92

Brigenennsie onepaiuu Tenepb 0To0pakaroTcsl B ClIEHUATH3UPYIOLIEM THUIIE.

Peanuzanus

Peanu3zanus o3HavaeT, 4TO KJIacc peajan3yer aTpuOyThl U ONepalnu, 3aJaHHbIe B

untepdeiice. urepdeiic HaxoIUTCs HA OKOHUYAHUH COCTUHHUTENSI C HAKOHEYHUKOM CTPEIIKH.

[Ipu cozmanum coeAMHUTENS peann3aliy onepannn naTepderica aBTOMaTUYECKU PETTUIUPYIOTCS B
peanu3yromemM knacce. [Ipu qob6anennn B uHTEpdEiic HOBBIX ONepanuii OHU PEIUIUIUPYIOTCS B
peanu3yromux Kiaccax uurepdeiica.

[Tocne co3panusi OTHOUICHHUS PeaTH3alii MOXKHO MPeoOpa3oBaTh €ro B 0003HaueHne 0e3 onmucaHus
onepanui. lllenkHUTE OTHOIIIEHUE IPABOM KHOMKOM MbIK 1 BeiOepute [loka3piBaTh 0€3 onucanus
onepanmi.

Tak MOHO MOKa3aTh UHTEPPEICH, peann3yeMble KIaccoM, HE YCIOXKHSS CXEMbI KJIAaCCOB
MHOTOYHMCIICHHBIMH CChIIKAMH peanu3aiuy. Taxke Ha OTJIEIbHBIX CXeMaxX MOXKHO IOKa3aTh HHTEpdEnc u
€aJIM3YIOLIUE €ro KJIACCHI.

Bﬂ #MHTEpdeRc: Bi «MHTEpDEAC
!ﬂ"npasneune KaTanoraMH YI'IFIHBHEHHE KaTanoraMmu

A

ART,
YNEABNEHHS KATalloraM

|¥| OwucneTtuep menio |¥| Awucneruep meHwo

Tunbl LIA0JI0HOB

MOHO OTpeeNUTh OOIIUI THI UK TUT MabI0Ha, MapaMeTpbl KOTOPOTO 334al0TCs APYTUMH TUITAMU U
3HAYEHUSIMU.

Hanpuwmep, MmoxHO co3nats o0mmii Tun Dictionary, mapaMeTpsl KOTOPOTO 33/1al0TCS KITFOUEBBIMU THITAMHU
¥l THTIAMH 3HA9CHMA,

?Key:{:lass, Value:Class
Cnoeape

= ATpubYyTE

= Onepauwumn

Co3nanue Tuna madJa10HOB
1. Cospaiite kimacc uiau uHTEpdeiic. Ito Baml TN 11adaoHOB. [IpucBoliTe eMy COOTBETCTBYIOIIEE
umst, Harpumep Dictionary.
2. lllenkHUTE HOBBIN TUIT IPABO KHOMKON MBIIIH U BeIOepHTEe CBOICTBA.
3. B okne CBoiicTBa nienkaure [...] B mone [MapameTrpsl maobJioHa.
OTKpoeTCs [uasoroBoe OKHO PerakTop KoJIeKuuyu napamMeTpoB madJI0HOB.
4. Haxwmure kHonky /Jl06aBUTB.
5. B cBoiictBe "NUMs" 3amaiiTe nuMms mapameTpa JuIs THIA Ma0JI0HOB, Harpumep Key.
6. 3anaiite 3HaueHue B nosic Bux mapamerpa. Class — 3HadyeHue o yMoa4aHHIO.
7. Ecnu HyXHO, 4TOOBI TapaMeTp NPUHUMAN TOJBKO TMPOU3BOAHBIE KIIACCHl OMPEIEICHHOTO
0a30BOTO KJacca, 3a1aite B noje OrpaHu4eHHoe 3HAYeHHEeHEO0X0IUMbIN 0a30BbIi Ki1acc.
8. Jlo6aBbTe HEOOXOIMMOE KOTUYECTBO MapaMeTpoB U HakMutTe KHonKy OK.
9. JloGaBbTe aTprOyTHI M OTIEPAIIMH B TUII IA0JIOHOB TaK e, Kak P paboTe ¢ JPYTHMH KJIaCCaMHU.
B onpenenenun atpulyToB U onepanuii MO>KHO UCTIOIb30BaTh MapaMeETPHI C
BunoM Kiace, Unurepgeiic nin Iepeuncienue. Hanpumep, ucnonb3yst Kinaccsl
napametpoB Key u Value, MoxxHO onpeienuth 3Ty onepanuio B Dictionary.
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Get(k : Key) : Value

[Tapametp c Buznom Integer MoxHO UCIIONIB30BaTh B KAUE€CTBE I'PAHULIBI KOJIMUYECTBA

a7eMeHTOB. HanpumMep, MakcMMaibHO JOMYCTUMOE 3HAYeHUE NapaMeTpa Integer MOXKHO MCIIOIB30BaTh
JUISL OTIpEACIIEHUS KOJIUIECTBA DIIEMEHTOB anI/I6yTa B BUJIE [0..max].

COS,Z[aHHBIe THIIBI IIA0JIOHOB MOYKHO HUCHOIL30BaTh JJI OIIPEACIICHHUSA IIPUBA30K 1abJI0HOB.

AddressTable:Dictionary<Key->=Name Value->Address>

= ATpMOYTEI

= OnepaumnK

Hcnonb3oBanue TMNA Ia0JI0HOB
1. Co3snaiite HOBBIN THII, HarpuMep AddressTable.
2. lllenkHUTE HOBBIN TUII TPABOM KHONKON MBIIIH U BeIOepHuTe CBOICTBA.
3. B caoiictee IlpuBsi3ka mad/joHa BeiOepure Tun mabnoHa, Hampumep Dictionary, u3
PacKpBIBAIOILIErOCs CIUCKA.
4. PazpepHute coiicTBo IlpuBsizka madaoHa.
OTtoOpaskaeTcst CTpoKa JAJIsl Ka)XJA0ro napaMeTpa TUIa I11a0JI0oHOB.
5. 3apgaiite mnoaxondllee 3HAuY€HHWE U1 Kaxkaoro rmnapamerpa. Hampumep, 3apmaiite s
napametpa Key kiacc Name.
IHakeTsl

Ha UML-cxeme ki1accoB MOKHO IIPOCMATpUBATh NAKeThl. [lakeT — 3T0 KOHTEHHED I APYrUX
3JIEMEHTOB MoJienu. BHyTpu nmakera MOXHO co3aaTh J1r000i1 anemMenT.Ha cxeme a1neMeHTsl BHYTpU HakeTa
MIEPEMEILIAIOTCS TI0 CXEME, ECIIH NTEPEMEILIAETCS MAKET.

YT10OBI CKPBITh UM OTOOPA3UTh COAEPIKUMOE IIAKETa, MOXKHO MCII0JIb30BaTh IEMEHT yIPaBICHUS
"pa3BepHyTh/CBEPHYTH'".

Cos0daHue uazpaMmMbi OessmesibHOCMuU

B Visual Studio Ultimate MoxHO M300pa’kaTh CXEMbI aKTUBHOCTH, OTIMCHIBAIOIITNE OM3HEC-TIPOIIECC UITH
MIPOTrpaMMHBIN aJITOPUTM KaK pabOurid PoI1IecC, COCTOSIIMNMN U3 psiia NEUCTBUM. DTH TEUCTBUS MOTYT
BBITIOJTHATH JIFOJIH, TPOTPAMMHBIE KOMITIOHEHTBI UJT YCTPOMCTBRA.
CxeMbl aKTUBHOCTH MOXHO MCTIOJIB30BATh JIJISl PA3TUYHBIX IICJICH.
e Jlns onucanus Ou3HEC-TIpoliecca Uit pabodero mpoiecca, B KOTOPOM YYacTBYIOT IMOJIb30BaTENN U
CHCTEMa.
e Jlys onMcaHus IaroB BapyaHTa MCTIOJIb30BaHUSI.
e Jlns omucanus MeToja, QYHKIUK WIH OTIEPAIlUHU TIPOTPAMMHOTO 00€CTICUCHHSI.
N3o0paxkeHnne cxemMbl aKTHBHOCTH MOYKET TTOMOYb YJIYUIIHTh Mpoliecc. Ecim cxema cymecTByrIero
MpOoIIecca OKa3bIBACTCS OUYCHB CIIOXKHOW, MOYKHO MPOyMAaTh IyTH YIPOIICHHUS MTPoIiecca.
N3o0paxkas cxeMy aKTUBHOCTH JIJIsl OITMCaHUsI OM3HEC-TIpoIiecca IIA CItoco0a MPUMEHEHUS CHCTEMBbI
TOJIB30BATEIISIMHU, MOXKHO CO3/IaTh TAKXKE CXEMY BapUAHTOB UCITOJIb30BAHUS, YTOOBI TTOKA3aTh Pa3INIHBIC
TOYKH 3peHus Ha nHpopmaruto. Ha cxeme BapuaHTOB UCIIOJIB30BAHUS JEHCTBUS M300pakaroTcs Kak
BapHaHTHI HCIOTB30BaHMs. [IpucBOiiTe BapuaHTaM HCIIOJIb30BAHUS UMEHA, COBIIAIAIONINE C UMEHAMU
COOTBETCTBYIOIINX JelcTBUiA. [IpecTaBieHne BapuaHTOB UCIIOJIb30BAHUS MTO3BOJISET BBITIOIHATD
cienyrolee.
o C momompio otHolleHHsA Includes moka3wsIBaTh Ha OAHOM cXeMe, KaK OOJbIINE AEHCTBHUS WIIH
BapHAHTHI HCIIOIH30BAHUS COCTOST U3 MEHBIIIHX.
e SIBHO MpUBA3BIBATH KAXKIO€ U3 JIEHCTBUI WM BapUAHTOB MCIIOJIB30BAHUA K MOJIH30BATENSAM WIIH
BHEITHUM CHCTEMaM, YIaCTBYIOIIUM B €T0 BBIITOJIHCHHUH.
e [lpoBomuTh TpaHUIBI BOKPYT JEHWCTBHH WM BApHAHTOB HCIIOJIB30BAHUSA, TOIIEPKHUBAEMBIX
CHCTEMOU MJIM OCHOBHEIMHU €€ KOMIIOHCHTaMHU.
Tax>ke MOKHO HUCIIOIB30BaTh CXEMY aKTUBHOCTH ISl TIOJIPOOHOTO OTIMCAHUS OTICPAIMH MPOTPAMMBI.
Ha cxeme akTHBHOCTH MOHO TTOKa3aTh NMOTOK JaHHBIX, IEpeaBaeMbIX MEX Ty neicTBusiMu. Cxema
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AKTUBHOCTH, OAHAKO, HC OITMCBIBACT CTPYKTYPY JaHHBIX. OcHOBHbIE ITAIbI CO3AAHHS CXEM
AKTHUBHOCTH

Co3nanue cxeMbl aKTUBHOCTH
1. B meHto ApxuTekTypa BoiOepuTe MyHKT C031aTh CXeMY.
2. B paznene llladaonsl menkaute Cxema aktuBHoctd UML.
3. HazoBure cxemy.
4. B obnactu [[00aBUTh B MPOEKT MOEJHUPOBAHUS BEIOCPUTE CYIICCTBYIONIUH  MPOCKT
MOJICJIMPOBAHUS B pEUICHUH WM BbIOepUTe MYHKT C034aTh MPOEKT MOJE/IH.
HN300paxenne 31eMeHTOB CXeMbl AKTUBHOCTH
1. TleperackuBaiiTe 3J1€MEHTHI U3 MAHEIU JIEMEHTOB HA CXEMY.
Haunwure ¢ pa3menieHus Ha cCXeMe OCHOBHBIX JICWCTBUN, COSTUHUTE UX M 3aKOHYUTE I00ABIICHUEM TaKUX
3JIEMEHTOB, KaK Ha4aJbHbIE U KOHEYHBIE Y3JIbl.
IIpumeyanue
Henb3s neperackuBaTh Ha CXeMy CYIIECTBYIOIINE AIEMEHTHI U3 0003peBarens mojaeneid UML.
2. YTOOBI MOAKIIIOUYUTE JIEMEHTBI, BBIMOJTHUTE CICTYIOIINE JCHCTBHS.
a. Ha nanenu snemMeHTOoB CXeMa aKTHBHOCTH ILEJIKHUTE MYHKT COeAMHUTEIb.
b. IllenxHure Ha cXeMe UCXOIHBIN DJIEMEHT.
C. lllenkHuTe LIENIEBOM AJIIEMEHT.
IIpumeyanue
YTo0bI HCTIONB30BATH CPEACTBO HECKOJIBKO Pa3, IBaXKIbI IIETKHUTE JaHHOE CPEICTBO.
Ilepemerenue qeiicTBUSA B APYroi nmaker
e B o0Go3peBaresie mogesneid UML neperamure AeiicTBHE B MTAKET.
- WU -
o B ooOo3peBarene moaeneit UML menkauTe neicTBHE NMpPaBOM KHONMKOW MBIIIM W BBIOEpUTE
koMaHay Beipe3aTs. ll{enkHuTe MakeT npaBoil KHOMKOM MBIIIN U BBIOEpUTE KOMaHy BeTaBUTB.
IIpumeyanue
3Oto AeiicTBue 0TOOpaszuTcs B obo3pesarene mojeneit UML Tonbko npu 100aBiIeHNH IEPBOTO AIIEMEHTa
Ha CXEMYy.
OnucaHue NOTOKA YIPaABJIEHUS

CxeMa aKTUBHOCTH OINHCHIBAET OM3HEC-TIPOIECC WIIH MPOTPAMMHBIN aITOPUTM KaK IMOCIEA0BATEIbHOCTh
nerctBuid. CTpeTKH-COSIMHUTENH IMOKA3bIBAIOT, KaK YIPABJICHHUE ITOCIEA0BATEILHO NIEPEIaeTCs OT
OJIHOTO JIeHCcTBUS K ApyroMy. OOBIYHO JIEWCTBUE MOXKET HAYaThCs TOJIBKO MOCTIE 3aBEPUICHUS
MIPEABITYIIETO TeHCTBHS.

Ha cnepyromem pucyHke npuBesieH MpUMeEp, KaKk MOXHO MOKa3bIBaTh MOCJIEI0BATEILHOCTh ACHUCTBUMN C
TTOMOIIIBIO ACHCTBUM, COETMHUTENEH, BETBEH U UKIJIOB.boiee moaApoOHO 271eMEHTHI ONTMCAHbI B
CJIEIYIONIUX pa3feax.
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B kas oM 3aKaze
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MoagTEEpaWMTE 38 KEM 7

CxeMbl akTUBHOCTH UCTIONB3YIOT JelicTBUsA 1 CoeTMHHUTEH, YTOOBI ONTUCHIBATH CUCTEMY HIIH
MPUJIOKEHUE KaK MOCIIEI0BATEIbHOCTh IEUCTBUH, OCIE0BATEIHLHO IPUHUMAIOIINX YIIPABJICHHE.

e Cospnaiite deiicTBue (1) mms Kaxa0il OCHOBHOM 3aayd, BBIMOJTHAEMON TOJB30BaTEIIEM,

CHCTEMOU HJIM UMU OOOUMHU.
IIpumeyanue
[TonpoOy¥iTe onmucaTh MPOIECC WM aITOPUTM BCETo HECKONIBKUME JeicTBussMU. C momonipio JleiicTBuii
BbI30BAa MOBeJAEHUsI MOKHO OTIPENICTIATh KKI0€ ICUCTBUE TIOIpOOHEE Ha OT/ACIBbHBIX CXEMaX.

e VY0enurech, 4TO 3ar0JOBOK KAXKJIOTO ACHCTBUS YETKO MOKA3BIBAET, 3a4€M OHO HYXKHO.

e CBspKHTE ICHCTBHSA B IIOCIIE0BATEILHOCTD C oMoInbio Coequnureei (2).

o Kaxnoe aeiicTBre 3akaHUMBaeTCs J0 Havalla CIEAYIONIeTro JEHCTBUS B MOTOKE yrpaBieHus. Eciu
HY’>KHO OTIMCaTh TIEPEKPBIBAIOIITUECS JCHCTBUS, BOCIIONB3YHTECH ¥Y3J10M BeTBJIEHUS.

XO0Ts cXeMa OIHMCHIBAET IOCISA0OBATEILHOCTh JSUCTBUM, OHA HE OIMMCHIBAET TO, KaK JCHCTBU
BBITIOJTHSFOTCS ¥ KaK YIIpaBJIEeHHE TIepeaaeTCs OT OJHOTO JSHCTBHS K ciienyromeMy. Eciiu ¢ momorpio
cXeMbl n300pakaeTcsi OM3HEeC-TpoIece, YIPaBICHHE MOXKET NIepeIaBaThCsl, HAIPUMED, TIPH OTIIPABKE
COOOIIIEHUS JIIEKTPOHHOMN TTOYTHI OJTHUM YEJIOBEKOM JPYyTroMy. ECii ¢ TOMOIIBIO CXEeMBbI
WJUTFOCTPUPYETCSI CUCTEMA MTPOTPaMMHOTO 00€CTICUeHHUSI, YIIPABICHUE MOXKET MepeaaBaThCs MPU
HOPMaJIbHOM ITOTOKE BBITIOJIHEHHSI OT OJTHOTO OIlepaTopa K Ipyromy.

Onucanue pelieHU U NUKJI0B

e VY3ean pemieHus (3) HCIONB3yeTCsA, YTOOBI yKa3aTh TOYKY, B KOTOPOW pe3yJbTaT pelIeHUs
OTIpeIeIISIeT CIECAYIOIMUi ar. MoKHO J00aBUTH JII000E KOJTUYIECTBO UCXOSIIUX Ty TCH.

e Ecnmm ¢ momompo cXeMbl aKTUBHOCTH ONPEAEIIACTCS YacTh MPHIIOKEHUS, CIICTYEeT ONMPEACIIUTh
ycIioBust (4), 9TOOBI OBUIO MOHSATHO, KOTJA CIEAYEeT MCIIOJIb30BaTh KaXAbld u3 myTeil. [llenkanre
COC/IMHHUTENIb TPaBOW KHOMKOW MbImH, BbeiOepuTe CBolicTBAa M B OKkHEe CBOICTBA BBEINUTE
3HAYCHHE B I10JICY CJIOBHE.

e He Bcerna HeoO6xoauMo ompeAensaTh ycnoBusa. Hanpumep, eciu cxema akTUBHOCTH UCTIONB3YETCS
JUTSL OTIMCaHUsl OM3HEC-TIPOIecca WIIM MPOTOKOJIA B3aUMOJICHCTBUS, BETBb OINPEIEISICT JHANa30H
napaMeTpoB, JOCTYIMHBIX ISl TOJIH30BATENS MIIM B3aMMOCHCTBYIOIUX KOMIIOHEHTOB.

e V3ea causHud (5) UCHONB3YyeTCS sl OOBCAMHEHWS ABYX WM HECKOJBKUX aTbTCPHATHBHBIX
MOTOKOB, BETBALIUXCS B ¥Y3J1€ pelIeHHs.

IIpumeyanue
s 06beHEeHHS aTbTePHATUBHBIX TOTOKOB CIIEAYET UCTIOIb30BaTh Y3eJI CJAMSHUSA, & HE COSIUHSITD
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MOTOKHU B JieiicTBUH. B npuBegeHHOM npuMepe OyAeT HeMPaBUIBHO ClIeaTh COEIUHUTEND MPSMO OT y371a
peuieHrs K BbI0Op myHKTa MeHI0. DTO CBSI3aHO C TEM, UTO JEHCTBUE HE 3aIyCKAETCs, I0KA IOTOKH
yIpaBieHUs He MOCTYIWIHN BO BCE BXOAIIME coenHnuTEeNU. [lo3ToMy 00beAUHSTH B IEHCTBUU CIIEAYET
TOJIKO NIapaJuIeIbHbIE TOTOKH.
e [[MKJIBI MOKHO ONMCHIBATH C IOMONIBIO BETBEH, KAaK IOKA3aHO B IPUMEDE.
IIpumeyanue
[TonpoOyiiTe BKIaAbIBaTh LUKIBI CTPYKTYPUPOBAHHO, KaK B KoJie TporpaMMebl. Eciiu BbI onuckiBaete
CYLLECTBYIOIINNA OM3HEC-TIPOLIECC, ITO MOYKET M0KA3aTh HEKOTOPHIE BOSMOYXHOCTHU JJISl €r0 YIYUIICHHUS.
3anmyck aeicTBUsA
Touku Bxosa B IeHiCTBHE MOXKHO YKa3bIBaTh JBYMs CIIOCOOAMH.
e HavauabHblii y3ea
Coznaiite onna HavasbHblii y3ea (6), 9TOOBI yKa3aTh IEPBOE JICUCTBUE JCHCTBHSL.
OTOT METOJ1 JTy4llIe BCEro MOAXOAUT IPU ONMCAHNHU BIIO)KEHHBIX ACHCTBUI WM B Clly4asiX, KOrja He
HY>KHO SIBHO yKa3bIBaTh, UTO 3aIlyckaeT aeicTsue. Hanpumep, neiicteue "3aka3 6marona" onpeaeneHHO
HAaYMHAETCA C TOT0, YTO KJIMEHT IPOroJI0AAIICS.
e ¥Y3eJ coOBITHA MOJTYyYECHUS
Cozpnaiite Y3es coObITHS MOJIyYeHHsI, YTOOBI YKa3aTh HaYaJIO0 MIOTOKA, pEarnupyrollero Ha onpeaeaecHHOe
coObITHE, HAPUMEpP BBOJI IaHHBIX MOJIb30BaTeseM. He npenocTasisiiTe BXOAAIIMIA B y3ei
noTok. [Ipomyck BXozasiiero noToka 03Ha4aeT, 4YTo MOTOK 3aIlyCKAETCs IPU KaKJ10M BOZHUKHOBEHUHU
COOBITHSI.
OTOT MeTO/ 0COOEHHO MOJIE3€H, €CJIM HY>KHO OIUCATh OTBET HA ONPEEICHHOE BHEIIHEE COOBITHE.
3aBepuieHue AelicTBUSA
Hcnonszyiite Koneunslii y3ea aeiicTBus (7), 4ToOb1 0003HAYNTh KOHEII JEHCTBHUS.
o Ilpu noctwxkeHnn nOTOKOM ynpasieHus KoHedHOro ysija [aeHCTBHSI Bce NapauleibHbIE U
BJIO’)KEHHBIE JEHCTBUS JAHHOTO JEHCTBUSA 3aBEPIIAFOTCS.
e MOHO HCIIOTIB30BATh HECKOJIBKO KOHEYHBIX Y3JI0B JIEHCTBUS, YTOOBI YMEHBIITUTH YUCIIO JUIITHUX
COCIUHUTENEH.
IIpepbiBanue aeiicTBus
YtoOb! onucaTh, Kak MOKHO MPEPhIBaTh OOBIUHBIN MOTOKA JEHCTBUI, HAIPUMeEp, €ClI MOJIb30BaTENb
pelaeT OTMEHUTh IIPOLECC, MOXKHO CO3/1aTh y3€JI COOBITHSI IOIYYEHMS, TPOCTYIMBAIOLINMI 3TO
coObiTe. Co3naiiTe MOTOK yIpaBlIeHUs U3 ATOTO y3/1a K KOHeYHOMY Y311y neicTBust (7).
Jopoxku
WNHorna nosie3Ho pa3faenuTh 4acTu AeMCTBUS Ha 00JaCTH, COOTBETCTBYIOIINE PA3IUYHBIM 00bEKTaM WU
OM3HEC-POJISIM, BHITIOTHSIOIIUM JIEHCTBH. ITH 00JacT 0(pOPMIISIOTCS B BUAE CTOJIOOB U
Ha3BIBAIOTCS 0OPONCKAMU.
o Hcrnone3yiTe NUMHUM WIM NPSIMOYTOJBHHUKM B pasjeiie nanenu snemeHToB IIpocTbie ¢urypsl,
4TOOBI U300paKATh JOPOKKU WU APYTHE O0IACTH.
e  Yr00HI MOAINCATh JIOPOXKKY, co3zanre [IpUMeYaHue U IIPUCBOMTE ero
cBoiicTBy IIpo3paunblii 3HaueHHE True.
[IpocTteie purypsl He sBIsAIOTCS YacThio UML-Moenu 1 He oToOpaxaroTcs B 0003peBaTelie MOoemei
UML.
Onucanue NMOTOKA IAHHBIX

JlaHnHbIe, nepearonuecs B Uin U3 JeUCTBUSI, MOXKHO OIMUCATh OJHUM U3 JIBYX CIIEIYIOIIUX CIIOCOOOB.

e C wucnomb3oBaHWEM Y3ja 00beKTa. ITO TPOCTCUIINKA CMOcO0 omucaHus HWH(POPMAIIHH,
neperaBaeMoil MexIy AeHCTBHSIMH. Y3el o0beKTa MOX0X Ha NEpPEeMEHHYI B mnporpamme. OH
NPEACTABISIET 3JIEMEHT, XPaHSIIUA OJHO WM HECKOJbKO 3HAYEHM, NepeAaBaeMbIX U3 OJIHOTO
JICUCTBUSA B IPYTOE€.

e (C wucnosb3oBaHueM 3aKpenjieHuss BbIBOJAA U 3aKpenJieHusi BBOJA. DOTOT METOJ IO3BOJISET
OT/IENIbHO  OIKCHIBaTh  BBIXOJHBIE JAHHbIE OJHOTO JIEWCTBUS M  BXOJHbBIC JIAHHbBIE
JIpYroro. 3akperuieHus IOXO0XKM Ha IapaMeTpel B IporpamMme. 3aKpeIuieHUs] MNPEICTaBISIOT
MOPTHI, B KOTOPBIX OOBEKTHI MOTYT BXOJHUTH U BBIXOJUTH U3 JCHCTBHSL.
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Onucanue NOTOKa JaHHBIX € MOMOLIbIO Y3JI0B 00bEKTOB

BonpmnHCTBO MOTOKOB yIpaBiieHUs niepeacT fanHble. Hanpumep, BbIXOgHON NOTOK AeiicTBus "KiueHt
IIPEIOCTABIIACT CBEJCHUS MEPENAET CChUIKY Ha aJpeC MOCTaBKH.

Ecnu Hy)XHO onmcaTth 3TH JaHHBIE Ha CXEMe, MOKHO 3aMEHUTh COCIMHUTENb Y3JI0M 00BEKTa U IBYMsI

COCIMHUTCIIAMU, KaK ITOKAa3aHO Ha CICAYIOIIEM PUCYHKCE.
KnWeHT npeaocTaesnaer

KnueHT NnpeaAccTaEnAeT AONONHWTENEHEIE
AONONHHTENLHEIS CBEAEHWA
CEeABeHKWA
W

Anpec NoCTaBKK ‘

M R
[ OTApaBUTe TOBAPE ] [ OTApaBUTE TOBAPRE! ]

OOpaTtuTe BHUMaHKE, YTO MPSIMOYTOJILHUKU C 3aKpyTIeHHBIMU yriiamu, Hanpumep Dispatch Goods
(oTnpaBka TOBAapOB), MPEICTABISAIOT ICHCTBHA, B KOTOPHIX MPOUCXOAUT 00paboTKa. [IpsMOyTroIbHUKY C
NpsIMBIMU yriamu, Harpumep Shipment Address (azpec moctaBku), IpeICTaBISIOT HOTOKH 0OBEKTOB U3
OJIHOTO JEHCTBUS B IPYTOE.

[IpucBoiite y3imy o0beKTa UMsl, OTpaxaroliee pojb y3Jia Kak MepeaTouHoro 3seHa wiu oydepa amns
00BEKTOB, NEPEIaBAEMBIX MEXY JCHCTBUSMHU.

Tun y3na 00beKkTa MOKHO 331aTh B OKHE CBOMCTB. DTO MOXET ObITh IPUMHUTHBHBIN THII, HATPUMEP
Integer, nnm kacc, HHTEpQEiic WK epeuncieHue, onpeieleHHbIe Ha cxeMe kiaccoB. Hampumep,
MOXHO co311ath kiace Shipment Address (agpec mocraBku) ¢ atpudyramu Street Address (ynuna), City
(ropon) u Tak gaiee, CBsI3aB €ro C IPYTruM KilaccoM o Ha3BaHueM Customer (KJIMEHT).

IIpumeyanue

Ecnu BBecTH UM THTIA, KOTOPBIH €1lle He orpeiesieH, B pa3aen HeykazaHHble THIIBI B 0003peBaTee
moaeneit UML Oynet no6apnen snemeHT. Eciu mociie 3Toro onpeAenuTs THIT ¢ TAKUM UMEHEM Ha CXeMe
KJIACCOB, HEOOXOIMMO COPOCUTH THIT y371a 00BEKTa, YTOOBI OH CCHUIAJICS HAa HOBBIN THII.

Bydepusanus 1aHHbIX B y3/1aX 00beKTOB

V3en 00beKTa MOKET JIeHCTBOBATH Kak Oydep A HeCKOIbKUX 00beKTOB. Ha cremyromneM pucyHke
MOTOK yIpaBleHHUs MOKa3bIBAET, YTO MOJIH30BATENb MOKET MPONTH UK [choose more] (BbIOpaTh eie)
(1) muOTO pas, a y3en oobekra Chosen Menu Items (BeIOpaHHBIE 2JIEMEHTHI MEHIO) (2) HaKaIIMBaeT
pelieHus nmonb3oBarens. HakoHel, Korja moiabp30BaTellb 3aBepliaeT BEIOOD, yIpaBiIeHHEe epeaaeTcs
neiictButo Confirm Order (moarBepkaeHune 3akasa) (3), KOTOpoe MPUHUMAET TOJTHBIN CITUCOK PEeIICHUHA
3 O0ydepa Chosen Menu Items.
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W

BeiGpaTe 3NeMe T
MEHK

.
W 7
BrliGpaHHee
INEMEHTEl MEHID [exifpaTe ewe]

[BrGop 3aB2pWEH]

\

.:.[ MNoaTeepaMTE ]

zaKka3 3

MoxHO yka3aTb crioco0 XpaHEeHUs 3JIEMEHTOB B Oy(depe, yCTAaHOBUB CIICAYIOIINE CBOWCTBA y371a 0OBEKTA.
e YcTaHOBUTE CIEAYIOLIUE 3HAUCHHUS I CBOMCTBA Y OPsI/I0UeHHe.
e Unordered, 4toObl 3a1aTh MPOM3BOJNBHBIA MOPSAOK WM oTcyTcTBue mopsaka. (ITo
YMOJTYAHHIO).
e Ordered, uTo0bI 331aTh OPSIOK, COOTBETCTBYIOIINI ONPEICIICHHOMY KITIOUY.
e Fifo, uto6sI 3a1aTh TOPSIIOK "TIEpPBOE HA BXO/E — IEPBOE Ha BhIXxoe".
e Lifo, yToObI 3a71aTh MOpsAAOK "MIOCIEIHEE HA BXOJIE — MEPBOE Ha BBIXOE".
e VYcraHoBuTe CBOIcTBO BepxHsisi rpaHuma, ytoObl 3a7aTh MaKCHMajlbHOE YHUCIO OOBEKTOB B
Oydepe. 3HaueHUE MO YMOIYAHUIO — *. DTO 03HAYAET OTCYTCTBUE OTPAHUUYCHUSI.
Onucanue NOTOKA JaHHBIX ¢ MOMOLIBIO 3aKpeIJIeHUil BBO/Aa U BHIBOJA
C nomouipio 3akpenJieHusi BbIBOAA 1 3aKpenJieHusi BBOJa MOXHO OT/I€JIbHO ONMCATh BBIBOJ U3

OJTHOTO JIEHCTBHSI M BBOJI B JIPYTOE.
p

KnwedT npegocTasnaeT
AONONHWTENEHBIE CEBEA2HMA

.
CeegeHuna
0 IaKaie
Anpec NOCTAaEKK
-
OTNpaeuTe TOBAPE
h

UToOBI cO3/1aTh 3aKpeIyieHue, HAXKMUTE KHONIKY 3aKpenJieHue BBOAAa UK 3aKpenJieHue BbLIBOA Ha
TIaHEJIH AJIEMEHTOB U BhIOEpUTE AeicTBHE. 3aTeM MOXKHO MIEPEMECTUTH 3aKPETNIEHUE 10 IEPUMETPY
JEUCTBUSI U U3MEHUTH €ro uMsi. MOXHO cO3/1aBaTh 3aKpEIUICHUS BBOJIA U BBIBOJIA JIJIs JTFOOBIX JEHCTBUA,
BKiItovas/leficTBUSI BbI30Ba MoBeAeHNsl, /lelicTBUA BbI30Ba onepanu, /leiictBusi oTnpaBku
curHaja u JleiicTBusi npUHATHS COOBITHS.

CoenuHUTETH MEKIY ABYMsI 3aKPETICHUSIMU TIPECTABISIET MOTOK 0OBEKTOB, KaK M IOTOKU U3 U B y3ell
00BeKTa.

[IpucBauBaiiTe 3aKpenyieHUsIM UMEHA, YKa3bIBAIOIIKE HAa POJIb O0BEKTOB, KOTOPHIE OHU CO3/IAI0T WIIH
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MPUHUMAIOT, HAIIPUMEP UMEHA ITapaMeTPOB.
MOo3KHO 3a1aTh TUT TIEpEaBAEMBIX 00BEKTOB B cBOMCTBE THI. DTO JOHKEH OBITH THUI, CO3JJaHHBIN Ha
UML-cxeMe Kj1accos.

OOBeKTHI, epeAaroIIuecs MEX/Iy COSTUHECHHBIMU 3aKPEIUICHUSMHU, JOJKHBI ObITh KaK-ITH00
coBMecTHMBI. Harmpumep, 00BEKThI, CO3aBacMbIe 3aKPEIICHHEM BBIBOJIA, MOTYT ITPHHAIICKATD K
MIPOM3BOTHOMY THITY THIIA 3aKPEIUICHUS BBOJIA.

Takke MOXHO yKa3aTh, 4TO IIOTOK 0OBEKTOB BKJIFOYAET IIPEe0Opa30BaHue, KOTOPOE U3MEHSET JIaHHbIC U3
THUTIA 3aKPETUICHUS BBIBOJIAa B THII 3aKperuieHus: BBoaa. Hanbomnee pacnpocTpaHeHHbIE TPeoOpa30BaHUS
TAKOI'0 Pojia MPOCTO M3BJICKAIOT MOIXOAIIYIO YacTh U3 OOJIBIIEro THIIA. B mpuMepe Ha pUCYHKE
nojpasymeBaeTcs npeodpa3oBanue, KoTopoe usBiekaet Shipping Address (agpec nocraBku) u3 Order
Detail (cBenenwmii 3akasa).

boJjiee moapooHoe onpeaeeHue IelcTBHI

Kpome nmeHn, mo3BoJIsSIONIero OMUCcaTh MOJIy4aeMblil IEHCTBHEM PE3yJbTaT, €CTh HECKOJIBKO CIIOCOO0B
omnucaTh JICUCTBUE TIOIpoOHEE.

o Hamnucare OGonee mnoapoOHoe omnucanue B cBoiicTBe OcHOBHAasi 4YacThb. Hanpumep, MOXxHO
Hamucath GparMeHT IPOrpaMMHOTO KOJia MJIM TICEBJOKOJIa WM TOJHOE OMHCAHUE IMOTy4aeMbIX
pe3yIbTaTOB.

e 3aMEHUTH JACHCTBHE ACHCTBHEM BBI30BA IMOBEICHHUS M IMOJAPOOHO OINUCATh €ro IMOBEICHHE Ha
OTACIBHOM CXeMe aKTUBHOCTH.

e YcraHoBUTE CBOWCTBa JelcTBUS JIOKajbHBIE MOCTYCJA0BUA U JIOKaJIbHBIE TPeayCJOBHS,
9TOOBI OMHCATH €r0 Pe3yabTaT MoApoOHEee

Onucanye BJ0KEHHBIX JEHCTBUH ¢ IOMOIIBIO 1eCTBUM BbHI30Ba NIOBeICHUS

Mo:xHO MOAPOOHO ONKUCATh MOBEICHUE JEHCTBUS C TOMOIIBIO OTIETBHON CXEMBbI

AKTUBHOCTH. BbI3bIBacMOE MOBE/ICHUE — ATO CXEMa aKTUBHOCTH, IIPEACTaBICHHAs HA OCHOBHOU CXEeMe
aKTUBHOCTH JICICTBHEM BbI30Ba MOBeIeHM. JleficTBHE BbI30Ba TOBEICHHUS MOKHO TaK)Ke MCII0JIb30BaTh
JUTSL OTTMCAHMSI TIOBEICHHS, HCTIOB3YEMOT0 Pa3IMYHBIMK JICUCTBUSMH COBMECTHO, UTOOBI HE N300pakaTh
OJIHO BJIO’KEHHOE JIEHCTBHUE HECKOJIBKO Pa3.

Ha cnenyromem pucynke Diagram 1 (cxema 1) moka3bIBaeT JeHCTBUE, coiepiKalliee AeiicTBUE BbI30Ba
noBesieHus, a Diagram 2 (cxema 2) moKa3bIBaeT CXeMy BIIOKEHHOTO JICHCTBHS, OTOOPaXKAIOIIY IO
BBI3BIBAEMOE ITOBEJICHUE.


javascript:void(0)
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.—)[ BrGpaTe MEHIO J

'
e
L
BriGpaTe 3neMesT
MEHED
ConfirmOrder.activity* | CreateOrder.act...
)4 AeHcTBHE CanflrmDrdeﬂ

MNpeAocTaBNTE AaHHBIE
. No ANaTexy
A
NoaTeepinTe
saKas |-|-|

W

MNpesoCTaBuTe JaHHBIE
no NoCTaEke

OnucaHue BJIOKEHHBIX JeiiCTBMH ¢ MOMOIIBLIO JeiicTBUM BbI30BA MOBEAECHUS

1. YtoOBbI co3maTh CcXeMy BJIOKEHHOTO JCWCTBUS, IIECIKHUTE IPOCKT MOJCIMPOBAHUS IPaBOM
KHOIIKOW MBI B 0003peBaresie pemieHuii U nociegoaTesibHO BeiOepuTe JlodaButh 1 HoBbiii
3JIEMEHT.

2. B nmumanoroBom okHe /lobaBjieHne HOBOro JjemMeHta B pazzeine LIa6oHBI MIETKHATE
nyHKT CxeMa akTUBHOCTH U B niojie Umst BBenuTe ums J{eCTBUS BHI30BA MOBEIEHMSI.

3. TlogpoOHO M300pa3uTe pabouunii Mporecc BIOKEHHOTO JEHCTBUS. ITO HA3BIBAETCS BHI3HIBAEMBIM
TTOBEICHHUEM.

e Ha cxeMe BbI3BIBAEMOTO BJIOKEHHOTO JeicTBUs HavyanbHBIA y3eJ1 yKa3bIBa€T MECTO, C
KOTOPOTO HA4YMHAETCSl YMpaBJEHHWE IMPH BHI30BE JAaHHOTO MoBeacHUs. KoHeuHbIH Yy3el
JAeiflcTBUSA NTOKA3bIBAECT, II€ YIIPABJICHUE BO3BPAIIAECTCS K POJUTEIbCKOMY JAEHCTBUIO.

4. VcranoButre s cBoiicTBa [loBenenue neiictBus /lelicTBue BbI30Ba TOBeeHHs 3HAUCHUE
CCBUIKH Ha CXEMY BBI3BIBAEMOTO IMOBEJACHUS.
IIpumeyanue
CxeMa BIIO)KEHHOTO IEUCTBUS JOHKHA COJIEP KaTh 3JIEMEHTHI; B TPOTUBHOM ClTydae OHa He OyJeT
JIOCTYITHA B pacKpbIBaroIeMcs crucke st coiictBa IloBenenune. Kpome Toro, 3Ha4ok Tpe3yOiia He
nosiBUTCS Ha (hurype JleiicTBre BbI30Ba NMOBeAeHHUsI, €CITH HE YCTAaHOBUTH ero cBoiicTBo IloBenenmue.
5. YcranoBuTe g CcBOWCTBa SIBJisieTcsl CHMHXPOHHBIM JIEHCTBHsI 3HA4YCHHWE, YKa3bIBAOIIIEE,
0’KUJAET JIU ACHUCTBUE 3aBEPIICHUS BBI3BAHHOTO JCHCTBUA.

e 3HaucHue SIBJasieTcsi CHMHXPOHHBIM, paBHoe false, oO3Hawaer, d4YTO TIOTOK MOXKET
MEPEXOAUTh K CIEAYIOUIEMY JECWCTBUIO 10 3aBEPIICHUS BBbI3BAaHHOIO JechcTBuUs. He
cleayeT OnpeeisaTh 3aKPEIICHHs BBIBOJIA MM UCXOSAIINE NOTOKU JAHHBIX U3 IEUCTBUSL.

Onucanue NOTOKOB JaHHBIX, BXOASAIINX M HCXOAAIINUX U3 BJIOKEHHBIX el CTBUH
OnucaHue TaHHBIX, IEPEABAEMBIX B U U3 BIOKEHHBIX IEUCTBUI, CXOJHO C UCIIOIb30BaHUEM
MapaMeTpoB B MPOTPaMMHOM 00ECIICUCHHH.
e Co3znaiite 3aKperuieHus BBOIa W BbIBojA (1) aJis ACHCTBUS BBI3BAHHOTO MOBEICHUS TSI KXKI0TO
(parMeHTa TaHHBIX, TIEpEIaBAEMOT0 B WM U3 neicTBus. HazoBute ux.
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e Ha cxeme BIOXEHHOTO JCHCTBUSA CO3/alTe Y3eJ mapamerpa JaelcTBus (2) Uil Kaxaoro
3aKpEIUICHUs. BBOJA U BBIBOAA BBI3BIBAIOLICTO JAeWcTBUA. [IpucBoliTe Kaxkaomy y3iay UM,
COBIIAJAIOIIEE C UMEHEM COOTBETCTBYIOLIETO 3AKPETUICHMUS.

IIpumeyanue

VY3en nmapamerpa IeUCcTBHUS TOXO0X Ha y3ell 00bekTa. UToOBI MpOBEPUTH TUTI Y314, METKHUTE TTPaBOi
KHOTIKOW MBIIIH y3ell U HaxxMuTe KHONIKY CBolicTBa. Tum y3ma oroOpakaeTcs B 3aroJIOBKE OKHA
CBOWCTB.

. Ha cxeme BIIOXEHHOTO I[GflCTBHSI MMPOBCANTC COCAUMHUTCIIN, MOKa3bIBAKOIIHEC IMOTOK 00BEKTOB B
WIM U3 KQKJIOT0 U3 y3JI0B IapaMETPOB JEHCTBUM.

BeibpaTe 3neMesT 3
MEHH

* ConfirmOrder.activity* { Cre...

B [emiGpaTe ewe]

BriGpaHHbIE
INEMEHTEl MEHID

aeicreme "MogreepavTe aauaf)

[EwiSop 3asepweH] BulibpauHee
INEMEHTEI
9‘:‘ MoaTeepiuTe ] BapMaHTe Bmbopa
BriBpaHHeia " |+'

HEMEHTHI . Y MoacumTaTte 06wy

CTOMMOCTE

A

Mony4uTe ceejeHuA

O nnaTexe

OmnpenesieHne NOCTYCJI0BHI U NIPEAYCA0BUH

MoxHO HCTIONB30BaTh CBOMCTBA JIokaabHbIe MocTyc/10BUS U JIokaabHbIe NPeAyCJI0BHSA, YTOOBI
MOAPOOHO OMUCATh PE3YJIbTATHI AEHCTBUA. DTH CBOMCTBA ONMKUCHIBAIOT PE3yJIbTAT JEHCTBUS, HE OMTUCKHIBAsS
Croco0 JOCTHKEHUS 3TOTO pe3yibTara.

UTOOBI YCTAaHOBUTB 3TH CBOMCTBA, IICJIKHUTE IPABOM KHOMKOMN MBIIIN JEHCTBUE U HAXKMUTE

kHonKy CBoiicTBa. BBeiuTe 3HaUEHNS CBOMCTB B OKHE CBOMCTB.

JlokajbHBIE OCTYCI0BUSA

[TocTycnoBue — 310 ycnoBue, KOTOPOE JOHKHO BBITTOIHATHCS, IPEK/IE YEM IEUCTBUE MOKET CUUTATHCS
3aBepiieHHBIM. B ipumepe netictus Confirm Order (moaTBepkaeHUE 3aKa3a) TOCTYCIIOBUEM MOXKET
OBbITh, HATIPUMED, CIETYIOIIEE.

KiueHT nmpegocTaBuil MOTHBIE CBEICHUS B JOITYCTHMOM (hopMaTe, KOTOPbIE HEOOXOUMBI JIJIsi 00pabOTKH
JTAHHBIX KPEIUTHON KapThl MOJIb30BATEIIS.

[TocTycrioBre MOXET BbIpa)KaTh OTHOILIEHUE MEXKY COCTOSTHUSIMHU IO M TIOCJIE BBITIOIHEHUS

nercrsus. [Ipumep.

[IponienTHas cTaBKa yJIBOMIACH.

MoskHO mHcaTh MOCTYCIOBUS B 60Jiee POpMaIIbHOM CTUJIE, CChUIASACh HA OINpeIeNICHHbIC aTpUOYThI
JAHHBIX, C KOTOPBIMU paboTatoT nerctBus. [Ipumep.

InvoiceTotal == Sum(Orderltem.Menultem.Price)

JlokanbHbIE PexyCcJa0BHS

[IpenycnoBue — 3T0 yciaoBHe, KOTOPOE JOHKHO OBITH YIOBIETBOPEHO B MOMEHT Hauasia
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nevicteus. Hanmpumep, y netictBust Confirm Order (moaTBep kaeHue 3aKaza) MOXKET ObITh CIIeIyIOIIee
IIPE1yCIIOBUE.
[Tonp30BaTens BEIOpaA XOTs ObI OAMH JIEMEHT U3 MEHIO.
Onucanue BbI30BOB K ONepanusaM
Kak npaBuio, aeiicTBue onuchiBaeT padoTy, BHIIIOIHAEMYIO JIFOOBIM COYETaHUEM JIIO/ICH, TPOrpaMM U
KOMITbIOTEpOB. OTHAKO C MOMONIBIO JEHCTBUS BHI30BA ONEPALMKA MOKHO OMUCHIBATH BBHI3OBHI K
oTpeieIeHHbIM METOIaM W (QYHKIUSAM IPOrpPaMMBI.
e 3agaiiTe UMsl 1eHCTBUS BBI30BA ONEpALMy, YKa3blBaloIllee, KaKas olepanus 1 A Kakoro o0bekTa
WJIM KOMIIOHEHTA BBI3bIBACTCS.
e JloGaBpTe K JIEHCTBUIO BBI30BA ONEpallMU 3aKPEIUICHUS BBOJA W BBIBOJA, YTOOBI OMUCATH
napaMeTphbl ¥ BO3BpalllaeMble 3HAUYCHUS.
e MOXHO yCTaHOBHUTbH 3HaYCHHE CBOWCTBA SIBJIsIeTCS CHHXPOHHBIM ISl ICHCTBUS, YTOOBI yKa3aTh,
OKUJIAeT JIU JIeWCTBUE 3aBEPIICHUS OIepalliu.
o 3HaycHue SIBJsieTcsi CHHXPOHHBIM, paBHoe false, o3Hagaer, YTO TIOTOK MOXET
NEPEXOJIUTh K CIEIYIOIIeMY JACHCTBUIO 10 3aBEpIICHUS BbI3BaHHOU onepanuu. He cienyet
ONPEJIEIATh 3aKPETUICHHSI BBIBOJIA MJIM UCXOSIINE TOTOKH JJAHHBIX U3 JICUCTBUSL.
IapaJjuieJbHbIC HIOTOKHU

C IIOMOIIBIO VY3j10B BeTBJIEHHS U COC[[I/IHI/ITCJII)HLIX Y3J0B MOXHO OITMChIBATh JIBa UJIA 0oJiee MMOTOKOB
ﬂeﬁCTBHﬁ, KOTOPBIC MOT'YT BBIIIOJHATHECA OAHOBPEMCHHO.

P

CozaaTe 3aKa3

OTnpaenTe CHeT

A OTnpaenTe TDBEL‘IBI]

4
>r'lcm~,,fq|.-1Tb HJ'IBTE)K—‘
[ 3akpeITe 3axka3z j

¥3ea BerBJieHud (1) pazzienser MOTOK ynpaBiieHUs Ha JBa Wiu O0osee notoka. [locie 3aBepiieHust
MPEABIYIIETO IEUCTBUS MOTYT 3aIllyCKAThCs BCE ACHCTBUS HA BBIXO/I€ BETBIICHHUS.
CoennnunTebHbI y3e (2) 00beIuHseT napasuienbHble ToToku. [eicTBrue nocie CoeMHUTEIHHOT0
y3J1a HE MOXKET HauaThCsl 10 3aBEPIIEHUS BCEX NEHUCTBUM, BXOASAIINX B CoeAMHUTEIBHBIN y3eJl.
Onucanue CUrHAJI0OB H COOBITHI

[Tar B mpouecce, OTIPaBISIOIMN CUTHAN, MOKHO MMOKa3aTh KaK JEMCTBUE OTIPABKU CUTHAJIA B
neiictun. lllar, o>kxumaronuii KOHKPETHOTO CUTHANA WIIA COOBITHSI TTEpe]] MPOJODKEHUEM paboThI,
MO>KHO TIOKa3aTh KaK JCHCTBHE MPUHITHS COOBITHSI.

Hanpumep, M0KHO 1TOKa3aTs wiar, OTIPABIAIOIINAN 3aKa3, U IPYroM 1ar, KOTOPBIM T0JKEH IMOIy4nTh
3aka3 nepej 00paboTKOM ITOro 3aKasa.

OrnpaBka cursajia
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JleficTBUS OTIIpaBKH cUTHAjA (3) UCTIOJIB3YIOTCS, YTOOBI YKa3aTh, UYTO KaKOW-TMOO CUTHAJ WIIH
COOO0IIIEHNE OTIIPABIICHO IPYTUM JICUCTBUSM WK TiporieccaM.Vicrionb3yiiTe uMs 1eiCTBUS, YTOOBI
yKa3aTh, KaKOW THIT COOOIIEHUH OHO OTIPABIISET.

e VYmpaBieHUE HEMEIJIEHHO IMepeaacTcsl CIeayroleMy AEHCTBYIO B MOTOKE yNpaBiieHUs (IpHU ero
HaJIU4IMH).

e JleiicTBME OTNpaBKU CHUTHaja HEJb3s MCIOJb30BaTh I ONHMCAHMS OTBETa Ipoliecca Ha
BO3BpallaeMyto nHpopmanuio. [Jjist 3Toro Hy>KHO UCHOJIB30BaTh OTIEIbHOE JNEHCTBUE MPUHATHUS
COOBITHSI.

e MoxHO mMOKa3aTh BXOAAIIMN B JEHCTBHE OTMPABKH CUTHAjA MOTOK JaHHBIX, YTOOBI yKa3aTh,
KaKue TaHHBIC MOTYT OTIPABIISATHCS B UCXOMISIINUX COOOIICHHUSIX.

O:xkunanyue CUrHaJja Wi coobITHSA

JeiicTBus mpuHATUS COOBITHS (4) UCTIONB3YIOTCS, YTOOBI YKa3aTh, YTO JAHHOE JICHCTBUE OKUAACT
HEKOTOPOTO BHEIIHETO COOBITHS WIIM BXOJAIIET0 coobieHus. Mcnonb3yiite ums AeicTBUs, YTOOBI
yKa3aTh, KAKOW THI COOOIICHHI OHO OKUIACT.

e UT0OBI MOKA3aTh, YTO NCHCTBHE OXKUAAET BHEIIHETO COOBITHUS WU COOOILEHUS B OMpPEIEICHHOMN
TOYKE IMOTOKA, B TOAXOJSAIIEM MECTe ICHCTBHS M300pa3uTe ACHCTBHE MPUHATHS COOBITHUS C
BXO/JISIIIUM TTOTOKOM.

e UT0O0BI MOKA3aTh, 4TO ACHCTBHE MOXKET OTBEYATh HAa BHEIIHEE COOBITUE WIIH COOOIIEHUE B 000
BpeMmsi, u300pazure IeHCTBUE MPUHATHS COObITHS 0e3 BXoasuero notoka. [I[pu BOZHHUKHOBEHUU
YKa3aHHOTO BHEIIHETO COOBITHS, B JCHCTBUM HAYHETCS HOBBIM IOTOK, HAYUMHAIONIMKICS C
JEHCTBUS PUHATHUS COOBITHUSL.

o JlelicTBUS TIPUHSTHS COOBITUS HENb3s WCIOJB30BATh JUIS OMUCAHUS 3HAYCHHM, BO3BPAIIACMBIX
OTIIPaBUTEIIIO CUTHAJIA. J[J11 9TOro UCHOJIb3yeTCsl OTAETbHOE JeiCTBIE OTIPABKH CUTHAA.

e  MoOXHO MOKa3aTh UCXOJSIINE U3 JCUCTBUSA MOTOKU JAHHBIX, YTOOBI MIPOAEMOHCTPUPOBATH, KaK
neiictBue oOpalaThiBaeT JaHHBIE, MOJy4aeMble ¢ CUTHaAIOM.Ecian Hy»XKHO moka3aTh HECKOJIBKO
UCXOMAIIMX TIOTOKOB, CJIEAyeT YycTaHOBUTH cBoiicTBo IsUnmarshall nefictBust npunsTHS
COOBITHS, YyKa3bIBaIOIlee, YTO JIEHCTBHME TPHU aHAIM3E pa3AeiseT BXOAAIMIMNA CHUTHAT Ha
KOMITOHEHTHI.

Onucanue HECKOJIbKHX MOTOKOB TaHHBIX
MosxHO H300pa3uTh HECKOJIBKO TTOTOKOB YIIPABJICHUS UM IIOTOKOB 0ObEKTOB, UCXOSIIUX U3 ICHCTBUS,
YTOOBI yKa3aTh, UTO MOCJIE 3aBEPUICHUS IEHCTBUS BO3HUKAET HECKOJIBKO TOTOKOB. DTO MOX0XKE Ha
BETBJICHUE, 32 UCKITIOYEHUEM TOTO, YTO MOKHO MCIOJIb30BaTh OJITHOBPEMEHHO U MIOTOKU YIIPaBICHUS, U
MOTOKHU OOBEKTOB.
B cnenyromiem npumepe nokazaHo HECKOJIBKO MOTOKOB, UCXOASIIUX U BXOJIAIIUX B ICHCTBUSL.

KnWeHT npeaoctTasnaeT

AOAONHATENEHBIE CEEf2HMA O
CBEAEHMA KpEAMTHOW KapTe
-
W/ ]
YTEERAMTE NNATEX
ANPEC NOCTABKM hS

. 1/
OT 1PaBENTE TOBA DI
_,/J-\

p
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[Tocne 3aBepmenus aeiicteus "Customer provides details" (KIMEHT npeoCcTaBISIET CBEACHHUS) OHO
co3maet aBa o0bekTa: "Shipment address" (anpec mocraBku) u "Credit card details" (cBenenus o
KpEIMTHOM KapTe). DTH JiBa 00BEKTa 3aTeM 00padaThIBAIOTCS PAa3TMYHBIMU JCHCTBUSIMH.

[TockonbKy AeCTBHE HYKIAETCS BO BCEX BXOAHBIX JAHHBIX JI0 HaYala BBITIOJHEHUS, TOCIICTHEE
JICiCTBUE HE HAUMHACTCS, TIOKA HE 3aBEPIIATCS BCE BEAYIINE K HEMY JICHCTBHSI.

IMoTroku

C OMOIIIBIO CXEMBI aKTUBHOCTH MOKHO OIMCHIBATh KOHBEHEP WJIH PSIJI ACUCTBUH, BBITOIHSIOIIHXCS
OJTHOBPEMEHHO W IMOCTOSIHHO MEePEAAIOIINX IaHHBIC OT IEHCTBUS K JCHCTBHIO.

CyTb cllelyIomero npuMepa B TOM, 4TO BCE ICHCTBHS MOTYT CO3/1aBaTh OOBEKTHI U MPOI0IKATh
paboty. Tak Kak 37€ch HET IOTOKOB YIIPABJICHHUS, ACHUCTBHS MOTYT HAUMHATHLCS CPasy MOCIE MOTYYCHHS
MEepPBOTro OOBEKTA.

CrnenyeT 00paTuTh BHUMAHUE, YTO COCTUHUTENIN B TOM IIPUMEPE SABJISIFOTCS TTOTOKAMU 00BEKTOB, TAK
KaK 10 MEHBIIIeH Mepe OJMH KOHEIl KaXJI0T0 U3 HUX HaXOJUTCS B y3JIe TapaMeTpa JICHCTBHS, y3IIe

06’b€KTa N 3aKp€HJIeHI/II/I BBOJIAa NJIN BBIBO/JIA.
CocTagnedHse
EELEL]

/ HeyTEepMOEHHBIN 3aKa3

( PaccMoTpeHME )
2--..___‘_______,.-' 1

PaccMOTpEHHEIZ 33Ka36I

= |D'|'KJ'IDHEHHE-IE IAKAILI

Ouepedk NPUHATHIX
zaKa3ne

4 T

. Mouck
I\ MHIDEAHEHTOR

(I'I oAroToBKA C'—IETE)

P
I\_ MpMroToBNEHKEe j

ConocraensHue
CYETE C YNAKOBAHHBIM
3AKAIOM '
| I\_ YnakosKa j

MoToBBIM 2aKa3

1. B nanHOM npumepe — TpH y3I1a mapameTpa JeHcTBUs, IPEICTABIISAIONINE €T0 BBOJIbI U BBIBOJIBI.
2. Y311 00BEKTOB M 3aKPETUICHHUS BBOJA U BBIBOJIA MOTYT MPEACTABIATH Oydepsl. MOXKHO 33a/1aTh
CBOWCTBO "BepXHss rpaHULA" y371a 00BEKTOB, YTOOBI OTPAHUYUThH YHCIO 0OOBEKTOB, OTHOBPEMEHHO
Haxosammxcs B Oydepe.

3. C noMo1IbI0 Y3710B peleHH MOKHO MOKa3aTh, 4TO MOTOK Pa3/eNIIeTcsl U OTIPABIIsAET pa3IuyHble
00BEKTEI 10 Pa3JINIHBIM BCTBSM. Mo>XHO UCTIOIB30BaTh MMpuMCEYaHud WU 3aroJIOBKU Y3JIOB JJIA
O0BSICHEHUS] KPUTEPUEB pa3IeIICHUs.

4. C moMOIIIBIO Y3JIOB BETBJICHHUS MOYKHO TIOKa3aTh, YTO CO3/1aETCsI IBE MIIN 0oJiee KO OOBEKTOB,
OTIIPABJIsiEMbIE B NAPAJUIEIbHYI0 00pabOTKY.

5C IMOMOIIBIO COCAMHUTCIIBHBIX Y3JIOB MOYXHO IMOKAa3aTh, YTO ABA IOTOKA O6pa6OTKI/I BHOBB CJINBAIOTCA.
Broiaesienune u npeodpa3oBanue

MOHO yKa3aTb, 9T0 OOBEKTHI B TIOTOKE 00BEKTOB PE0OPa3yIOTCs, BERIOUPAIOTCS MK C HUMHU
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MIPOUCXOJUT U TO, U Apyroe. [IoTok 00beKTOB — ATO MOTOK K MJIM OT 3aKPEIUICHUS WM y371a 00bEKTa.

o IIpeobpa3zoBaHue OMUCKHIBACT, KAK OOBEKTHI, BXOISIINE B TOTOK, IPEOOPa3yIOTCs B APYTOH THII.

e BrpiOop ommchiBaeT, KakuM 00pa3oM TOJIBKO YacThb OOBEKTOB, BXOJAILIUX B MOTOK, MepeaaeTcs

IIPUHUMAIOIIEMY JEHCTBHIO.

B npumepe nokazano npeodpaszobanue. [lepBoe neiictBue Ha Diagram 1 (cxeme 1) co3gaeT mouTOBBIMA
WHJICKC Ha 3aKperuieHuH BeiBoAa. OH COCIMHEH C 3aKPEIICHUEM BBOJIa BTOPOTO neicTBust. OxHaKo
BTOpOE JIeHCTBUE OKUAAET MOJNHBIN agpec. [IpeoOpazoBanue U3 0IHOrO TUIA B APYTOH 331aHO BO BTOPOM
neiicteun, Address Lookup (mouck aapecor). Ha Hero ccputaercst cBoiicTBO "mpeobpa3zoBanue" moroka
obwekToB. [etictBue Address Lookup conepxut oaus y3ei napamerpa ASUCTBHUS I BXOISAIIETO
MOYTOBOTO MHJIEKCA ¥ BTOPOU y3eI MmapameTpa ACUCTBUS JUISl UCXOISAIIETO IMOJTHOTO ajipeca.

Cxema L KnnenT
b4
[I‘Ipenomaannm CeoWCTEE -
MOYTOBEM HHAEKC I -

NouToBEIA UHASKC | @= _.,.I
w=| L

<<npeobpazoBaHHes>
MNpocMoTp NONHoro NMoeepeHue
ajpeca Ha ocHose > cuard

NOYTOEOrS MHOEKCa .
Selection (HeT)

e AddressLookup |

S

MonHwiEd agpec

{ Action2 j

“AddressLookup.activity* |

Cxema 2

aencTene AddressLunkup,,I

| NoYTOBLIA WHABKE

MpocMoTp NONHOrD
agpeca

W
| NonHeld anpec

[IpeoOpaszoBanue WK BEIOOP MOXKHO 33J1aTh OJJHUM H3 JIBYX CIIOCOOOB.
e [IpucoennHuTth MpuMeUYaHue K 3aKPEIJICHUIO BBOJIA WU BBIBOJIA.

e UYUTOOBI OTAMYMUTHL ATO ONUCAHUE OT OOBIYHOTO MPHUMEUYAHUs, HAYHUTE €ro CO CJIOBa
<<npeoOpazoBaHUE>> WIH <<BbIOOP>>.

e Omnwucartpb mpeoOpa3oBaHue WIK BEIOOD MOApOoOHEe Ha OTACIBHON CXeMe aKTHBHOCTH.

e [lpu ucmoIB30BaHUK ATOTO CIIOCO0A TAKXKE MPUCOCTUHNATE PUMEUYAHHUE, YTOOBI YUTATEIIN
MIOHSUIN, YTO OMpPEeIeJICHO PpeoOpa3oBaHueE.

Onucanue npeoOpa3oBaHus UM BHIOOPA HA OT/AEJILHOI cXeMe AKTHBHOCTH
1. Co3znaiiTe HOBYIO CXeMy aKTUBHOCTH JUIS OMIMCAHUS MTOTOKA MPeo0pa3oBaHUs UM BBIOOpA.

e DB o0o3peBaTesie pelieHui MEIKHUTE MPOCKT TMPABOH KHOMKOW MBIIIH, BBIOEPHUTE
komanny Jlo0aBuTh u IOCJIEIOBATEIHLHO wenkauTe HoBbii 3jemMeHT U Cxema
akTHBHOCTH. [IpucBoiiTe cxeme uMs, MOAXOAsIIee IS MOTOKa MpeoOpa3oBaHUs WIH
BbIOOpa. Haxxmure kHonKy J100aBHUTS.

2. Ha HOBOI1 cXeMe BBITTOJTHUTE CIICTYIONTUE ICHCTBUS.

e Cozpaiitre nBa y3na mapamerpa JAEUCTBHs, OJUH ISl BXOJSIIETO IMOTOKA, BTOPOM MIJis

BBIBOJIA.
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e Co3znmaiiTe NEUCTBUS, CBSI3aHHBIE MOTOKAMU OOBEKTOB. DTO IOKA3bIBAET, KaK paboTaer
npeoOpa3zoBaHue UITH BHIOOD.
3. Ha mo6oit cxeme, Tae HYXHO HCIOJIB30BaTh NpPeoOpa3oBaHWE WIW BBHIOOP, BBITIOJIHUTE
CIEAYIOLINE TEUCTBUA.
e Co3pgaiite MOTOK OOBEKTOB, TO €CTh COCAMHHUTENb B WM U3 3aKpEIJICHUs BBOJA WU
BBIBO/IA, Y3€J71 OOBEKTOB MJIH y3eII apaMeTpa JIeHCTBHS.
o IllenkHUTE MOTOK OOBEKTOB MPABOM KHOIKOM MBIIIN U BbIOepUTe MyHKT CBOMCTBA.
e B cBoiictee [Ipeodpa3oBanne wiv BoliesieHue BIOCpUTE  CXeMy, Ha  KOTOPOWM
orpezensieTcs IOTOK MIpeoOpa3oBaHus WK BEIOODA.
MOKHO TaKXe OTPeeNIUTh BHIOOP I y371a 00bEKTa U OT/IEIBHBIX 3aKPEIUICHUI BBOIA U
BbIBoJIa. OnpeenuTe AelcTBUE BHIOOPA, Kak B MPEABLAYIIEH MpoLeype, U yCTAHOBUTE
CBOWCTBO BhbIesieHne y31a 00beKTa WM 3aKpEIUICHUS BBOJIA WM BBIBOJA.

Co30daHue duazpaMMbl KOMITOHEHMO8

B Visual Studio Ultimate M0XHO co31aTh cxemy KOMNOHEeHmMO8, YTOOBI TIOKa3aTh CTPYKTYPY
MIPOrPaMMHOM CUCTEMBI.

KomnoHeHT — 3T0 MOyJIbHAs €IMHHMIIA, 3aMEeHsIeMasi B Tpejienax cpebl. Ero BHyTpeHHHE
COCTABJIAIOLINE CKPBITHI, HO IOCTY K (DYHKITUSIM KOMIIOHEHTa MOKHO MOJYYUTh C TIOMOIIBIO OHOTO HITH
HECKOJIbKUX YETKO OIPECIICHHBIX npe0ocmasieHHblx unmepgeticog. KOMIIOHEHT Tak)ke MOXKET

UMETh mpebyemobie unmepgeticol. TpeOyembiit HHTEpQEIC onpenenseT, Kakue QYHKINH U CITYKObI OH
TpeOyeT OT IPpyrux KOMIoHeHTOB. OOBEIMHUB MPEJIOCTABICHHBIC U TPpeOyeMble HHTEphEHCHI
HECKOJIbKUX KOMIIOHEHTOB, MO>KHO CO3aTh O0siee KPYIHBIH KOMIIOHEHT. MOXKHO CKa3aTh, YTO BCS
MporpaMMHasi CUCTEMa, 10 CYTH, MPEJICTABISACT COOOH KOMIIOHEHT.

Co3nanue cxeM KOMIIOHEHTOB UMEET HECKOIBKO MPEUMYIIECTB.

e AHaNM3 OCHOBHBIX 3JIEMEHTOB CHCTEMbI MO3BOJISIET KOMaHIE Pa3paOO0TUYMKOB TOHATH MPUHIIHITBI
CYUIECTBYIOIIEH CHCTEMBI M CO3aTh HOBYIO.

o [lpencraBmeHre cuUCTeMbl B KadyeCTBE KOJUICKIIMM KOMIIOHEHTOB C YETKO ONpEACICHHBIMH
NpeJOCTaBIEHHBIMU U TpeOyeMbIiMH HMHTep(delicamMu 1o3BossieT Oojee >(PPEeKTHUBHO pa3neIHUTh
KOMITOHEHTHI. B CBOIO odYepenp, 3TO oOOJieryaeT MOHMMAaHHE KOHCTPYKIIMM CHUCTEMBI H €€
KOPPEKTHPOBAHUE MPH U3MEHEHUH TPEOOBaHUI.

MOHO UCTIOJIb30BaTh CXeMY KOMIIOHEHTOB, YTOOBI MTPEICTABUTH KOHCTPYKIIUIO CHCTEMbI HE3aBUCHMO OT
TOTO, KAKOH SI3BIK WM TIATGOpPMa UCTIONB3YETCs ceifvac Win OyAeT HCIOb30BaThCs B OYAyIIEM.
OTHoIEeHNe K IPYTUM cXeMaM

Mo0>XKHO HCIIOIB30BaTh CXEMY KOMIIOHCHTOB COBMCCTHO C IPYTHUMH CXECMAMMU.

[[pyra;l cXeMa ITomoraer O6CY)KI[8.TB CICAYIOIIUEC aACTICKThI KOHCTPYKIUH U MICPCAaBATh
CBCICHHA O HUX

UML-cxema . B3aumoeicTBus MeX1y KOMIIOHEHTAMH CHCTEMBI
MocieIoBaTeIbHOCTEN . B3aumoeicTBus MEXTy YaCTIMU BHYTPH KOMIIOHEHTA.
UML-cxema ki1accoB . HNHTepdelichl KOMITIOHEHTA U KJIacChl, (DOPMUPYIOIIHME €0 YaCTH.
. [annble, oTmpaBisieMble B MapaMmeTrpax Mo uHTepdelicam
KOMITOHEHTOB.
CXxeMbl aKTUBHOCTH . BryTpennue o0pabOTKH, BBIMOJHAEMbIC KOMIIOHEHTOM B OTBET Ha

BXOJSIINE COOOIIEHNS.

Cxembl ci10eB . Jlornueckue apXUTEKTypHbIE YPOBHH KOMIIOHEHTOB.

OcHOBHbBIE 3TAaNbl CO3AHNUS CX€M KOMIIOHEHTOB
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Co3nanne cxeMbl KOMIIOHEHTOB

1. B meHio ApxutekTypa BoiOepute myHKT Co31aTh cXemy.

2. B paznene llla6aonbl menkaute UML-cxema KOMIIOHEHTOB.

3. Ha3zosure cxemy.

4., B o60nactu /lobaBUTh B MNPOEKT MOAEJIHPOBAHUSA BBIICTUTE CYIICCTBYIOMIMA TPOEKT
MOJICTUPOBaHUsl B pemieHuu wuin BbioepuTe Co31aTh HOBBIH MPOEKT MOJAETUPOBAHUS U
HaxkxmuTe kHOnKy OK.

Hogas cxemMa KOMIIOHEHTOB 0TOOpaXkaeTcs Ha maHenu 3neMeHToB Cxema komnoneHToB UML. [1anens
3JIEMEHTOB COJEPKUT TpeOyeMble 3JIEMEHTHI U OTHOLICHHUSI.
Co31aHue KOMIIOHEHTOB

2 E BeG-caitT npoaax

L
#KOMNOHBHT* E
5 — BeG-cepeep KNWEHTa
1
[ 1
ABTOpHZAUNA nnaTema:I: 3 I3EK=33 easl
3
4 |
|
2
FoodService
L]

#HOMMNOHEHT E

Beb-cepeep "KyxHa”

Coznaiite komnonenm (1) mist Kaxa0i KpymHOH (GyHKIIMOHATBLHON €IMHUIIBI B CHCTEME WIIN
MIPUIIOKEHHH.
B kauecTBe mpuMepOB MOXKHO MPUBECTH MPUIIOKEHUE, allllapaTHOE CPEJICTBO, BeO-Ci1yk0y, cOOpKY
NET, nporpamMMHBIii KJacc WK TPYIITY KJIacCOB MU JIFOO0H IPYroi OTAEIMMBII CerMEHT MPOrpaMMBbl.
Co3naHue KOMIIOHEHTOB
1. Hlenkuute KoMmoHeHT Ha MaHEIH JIEMEHTOB, 3aTEM IIEIKHUTE MYCTYI0 007acTh CXEMBI.
- WA -
CxonupyiTe U BCTaBbTE CYIIECTBYIOLINI KOMIIOHEHT.
a. Haiigure cyniecTByronmi KOMIOHEHT Ha cxeMe win B [IpoBoannke no moaeasim UML.
b. IllenkHUTE KOMIOHEHT MPAaBOI KHOMKOM MbIK 1 BeiOepuTe KonupoBaTh.
C. OrtkpoiiTe cxemy, Ha KOTOPOH HEOOXOAMMO OTOOPA3UTh CKOTTMPOBAHHBI KOMITOHEHT.
d. HlenkHuTe nMpaBoil KHOMKOI MBI MYCTYIO 007aCTh CXeMBbI M BbIOEpUTE BCTAaBUTH.
Konust komnoHeHnTa oTo0paxkaeTcs ¢ HOBBIM UMEHEM.
2. lllenxHuTe UMt KOMIOHEHTA, YTOOBI U3MEHUTH €rO.
3. lenkaute meBpoH (5), eciu Hy>KHO 0TOOPa3UTh TOJIBKO 3ar0JI0BOK KOMITOHECHTA.
Oto0paxeHue NOPTOB KOMIIOHEHTA
Ilopm (2, 3) mpeacTaBiseT TPyIITy COOOIICHHUI HIIX BRI30BOB OIEpaIiuii, BXOISAINX B KOMITIOHEHT WIIH
BBIXOJIIIMX U3 Hero. ['pynma onuceiBaercst uHTEpdeiicoM, KOTOphIA onpenenser Tui nopta. [lopt
MOXET JIN0O MPEIOCTABIATE, INOO TpeOoBaTh HHTEPEHIC.
[Moprt ¢ npedocmasrennvim unmepgeticom (2) MPEAOCTABISIET ONEPALIUH, PEATH3YEMbIE KOMITOHEHTOM,
KOTOPBIE TAKXKE MOTYT UCIOJIb30BATHCS APYTMMU KOMIIOHEHTAMH.
B kauyecTBe mpuMEPOB MOKHO Ha3BaTh MOJIb30BATENbCKUN HHTEpPeiic, BeO-ciry:x0y, nurepderic .NET
VI KOJUICKIHIO (PYHKITNI Ha JIF0OOM SI3BIKE MPOTPaMMHUPOBAHHS.
[opt ¢ mpebyemvim unmepgpeticom (3) npencrapiseT TpeOOBaHUE KOMIIOHEHTA K TPYIINE OMepaIfil uiu
CITy’K0, KOTOPBIE TOJKHBI OBITH MPEIOCTABICHBI IPYTHMUA KOMITOHEHTAMH WJIM BHEITHUMHU CHCTEMaMHU.
Hampumep, Be6-0payzep TpedyeT BeO-cepBephl, a HAACTPOKa MPUITOKEHHS TPEOyeT CIyKObI U3
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MIPUIIOKEHHUS.
KoMnoHeHT MOXKeT UMETh HEOTPAaHUUEHHOE YUCIIO MOPTOB.
JlobaBjieHHe MOPTOB B KOMIIOHEHT
1. Ha manenm  snemenroB  menkHute IlpenocraBiennbiii  uHTep(eiic win Tpedyembrii
HHTepeiic.
2. lllenkHUTE KOMIIOHEHT, KOTOPBIA HE00X0IUMO 100aBUThH B HHTEp(deElic.
Ha rpanuiie koMnoHeHTa nosBIsieTCs: HOPT.
Hogwrii uaTepdeiic cozgaercs kak Tai nmopra. ITot uHTepdeiic oroopaxaercs B [IpoBogHHKeE O
moaeasam UML.
3. Tleperammure mopT uepe3 rpaHUIy KOMIIOHEHTA U Pa3MECTUTE €T0, IJI€ HY>KHO.
4. Tleperamure METKY OPTa, YTOOBI CKOPPEKTUPOBATH €I0 PACIIONOKEHHE.
5. IlenkHute METKY, YTOOBI H3MEHUTH ee. MeTka mokas3piBaeT uMs uHTEepdeiica. Eciau n3mMeHuTs ee,
U3MEHUTCS U UMsI uHTepdeiica.
CchlIKH MexKAy KOMIIOHEHTAMM
Hcnonp3yiiTe 3aBUCUMOCTD (4), 4TOOBI MOKa3aTh, YTO TPEOOBAHUS OJJHOTO KOMIIOHEHTa MOKHO
yIOBJICTBOPUTH ONIEPAUSIMH W CITY>KOaMH, IPEIOCTABICHHBIME PYTHM KOMIIOHEHTOM.
Kak noka3artb, 4T0 npea0ocTaBJIeHHbIN HHTep(eiic MOkKeT yI0BJIeTBOPUTDH YCJI0BUS TPedyeMoro
uHTeppeiica
1. Ha nanenu 351eMEHTOB LIEIKHUTE 3AaBUCHMOCTb.
2. llenxaure mopt ¢ TpeOyeMbM HHTEp(EHCcOM OTHOIO KOMIIOHEHTA, 3aTE€M MICIKHUTE MOPT C
IPEeI0CTaBICHHBIM HHTEP(ECOM APYroro KOMIIOHEHTA.
Crnenyet u30eraTh CO3/1aHUS ITUKIOB 3aBUCUIMOCTH, B KOTOPBIX KaXK/bIii KOMIIOHCHT TPy 3aBHCUT OT
BCEX OCTAJIbHBIX KOMIIOHEHTOB.
JloGaBiieHHe B KOMIIOHEHT MOPTA JIfl CylIeCTBYIOIEro uHTep(eiica
o B IIpoBoanuke nmo mogeasim UML naiinute natepdeiic u nepeTanmre ero B KOMIOHEHT.
— WK —
e CkonupyiTe U BCTaBbTE CCHUIKY Ha HHTEP(EIC U3 CXEMBI.
1. Ha cxeme KJIacCOB WJIM CXeMe KOMIIOHCHTOB WICTKHUTE WHTEep(delc TpaBol KHOMKON
MbIU 1 BeiOepuTe KonupoBars.
2. Ha cxemMe KOMIIOHCHTOB IIEIKHUTE KOMIIOHCHT TMPaBOW KHOMKOW MBI U
BbIOepHuTE BCTaBUTH cCBLIKY.
B komnoHeHTe NosBIsSETCS MPe0CTaBIeHHBIN HHTEpdelic. Psiom mosiBiisieTcs Ter qeicTBusl.
IIpumeyanue
Ecnu BMecTo koMaHApl BeTaBUTH CCBUIKY HCMOJIB30BAaTh KOMaHAy BeTaBuTh, CO3/1a€TCSI HOBBIN
uHTepdeiic ¢ HOBBIM UMEHEM.
3. Ecim HeoOxommMo co3naTh TpeOyemblii HHTep(deic, IIeNKHUTE Ter ACHCTBUS U
BeIOepuTe [IpeoOpa3oBath B TpedyeMblii HHTep(eiic.
OTo0pakeHne BHYTPEHHUX YACTeil KOMIIOHEHTA
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(2] (2 #KOMNOHEHT g]
Bef-cnymbBa Dinner Now 1

+ DNCustomerServer : Customerserver

1 1 1
) L
F«smpnﬁ:mﬂ nnatewa (4) |Mpopaxu 3 2
h 2 2 "\ Beb-caiT npogax
MeazlOrdering -
6 g
Paymentauthorization
2
W KyxHA
Eﬁ MealOrdering Bef-canTt "KyxHa"
! L
¥l 3]

+ DMNEitchenServer : KitchenServer

MoxHo pa3mecTuTh yactu (3) B komrnoHeHTe (1), 4ToObl oKa3aTh, 4TO OH COCTOMUT U3 Oosiee MEeIKUX
KOMIIOHEHTOB, B3aUMOJICUCTBYIOIIUX APYT C IPYTOM.
CxeMa Ha WUTIOCTPALIUH ITOKA3bIBAET, UTO KaX/IbIi SK3eMIUIsIp BeO-ciry:x0b1 Dinner Now cofepkut oJuH
sK3eMIIIsIp cepsepa "KnmeHTsl" 1 oauH 3x3eMIuisap cepsepa "Kyxusa'".
YacTb — 3TO CBOMCTBO POJUTENBCKOIO KOMIIOHEHTA. OTHOIIEHMSI MEXKAY HUMHU MOXHO CPaBHUTH C TEM,
Kak aTpuOyT NPUHAJUIEKUT K 00ObIYHOMY Kiaccy. HacTh uMeeT cOOCTBEHHBIN TUI, KOTOPBI, Kak
MIPABUJIO, TAKXKE SIBJIIETCSI KOMIIOHEHTOM. MeTKa 4acTH UMeEET Ty ke (hopMy, UTO U OOBIYHBIN aTpHOyYT.
+ partName : TypeName
BHyTpH pouTensCKOro KOMIOHEHTA KaX/1ash 4acTh MOKa3bIBAET MPEAOCTaBIIsIeMble U TpeOyeMble
uHTepdeicel, onpeaeneHnble s ee Tuna (4, 5). Onepauuu UM ciyk0bl, TpeOyeMble OJHON YacThbIo,
MOTYT OBITh ITPEIOCTABICHBI APYroi. MoXHO Hcronb30BaTh coequHUTe COOPKH YaCTH, YTOOBI
MOKa3aTh, KaK YaCTU COSAMHEHBI APYT C Ipyrom (6).
Taxoxe MOXHO MOKa3aTh, YTO OJIHA U3 YacTeH pOJIUTENHCKOT0 KOMIOHEHTa (PaKTUUECKU MPEAOCTaBIsAET
nwiu TpedyeT ero uurepdeiic. MokHO MOAKIIOYUTH MOPT POAUTEIHCKOIO KOMIIOHEHTA K IOPTY
BHYTPEHHEH 4acTH, BOCIIOIB30BaBIINCEH OTHOIIEHHEM [lenerupoBanue (9). O6a nopra 10KHBI
OTHOCHUTBCS K OJJTHOMY BUAY (TpeoCTaBIeHHbIE WM TPeOyeMbIe) U UMETh COBMECTUMBIE TUIIBI
uHTepdeiica.
HoByto yacTe MOXKHO c0o37aTh TMOO C TOMOIIIbIO HOBOTO THIIA, JINOO U3 CYIIECTBYIOUIETO THIIA.
JlobaBjieHue yacTeid B KOMIIOHEHT

1. Cozpaiite yacTh s Kaxa0i KpynHOW (yHKIMOHAIBHOM €IMHMIIBI, KOTOpas SBISETCS YacCThIO

POAUTENIBCKOIO KOMITIOHEHTA.
a. Illenkaute KOMIOHEHT Ha IMaHEIW AIEMEHTOB, 3aTE€M IIEJIKHUTE BHYTPU POJUTEIBCKOIO
kommoHeHTa (1).

Hogas vacts (3) nosBisieTcss BHyTPU pOAUTEIBCKOTO KOMIIOHEHTA.
B IIposoanuke nmo mogeasasm UML co3naeTcst HOBbI KOMIIOHEHT. DTO TUIl HOBOM YacTH.
- WIHA -
[Ieperamure cymecTByromuil KOMIOHEeHT U3 [IpoBonnuka no monensm UML B poaurensckuit
KOMIIOHEHT.
Hogas gacts (3) nmosiBisieTcst BHyTPU POAUTEIHCKOTO KOMIIOHEHTA. Ee THIT — 3TO KOMIIOHEHT,
nepeMenieHHbIi u3 IIpoBoananka no moaessim UML.
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- WIH -

Ha cxeme unu B IIpoBoguuke no moaenssm UML menkHATE KOMIIOHEHT ITPaBOM KHOIIKOM MBIIIH U
BbIOepHTEe KonupoBars.

[lenkHUTE POTUTENHCKUIT KOMIIOHEHT MPaBOi KHOIKOM MBIIIU U BbIOepUTEe BETAaBUTH CCBLIKY.
Hosas yacts (3) mosiBisieTcss BHYTPH POJUTENHCKOTO KOMIIOHEHTA. Ee T — 3TO CKONMUPOBaHHBIM
KOMITOHEHT.

b. IllenkHuTe UM HOBOM YaCTH, YTOOBI U3MEHUTH €ro. VI3MEHUTH €e TUI HEBO3MOJXKHO.

C. B HOByl uacTh MOXHO J00aBUTH IPEIOCTABICHHBIE W TpeOyembie uHTEepderch (4,
5). Beioepute IpenocraBiieHHbIH uHTepdeiic unu TpedyeMblid uHTepdeiic u
LIEJIKHUTE YacTb.

- WIH -
[eperamuTe cymecTBytoumii uaTepdeiic uz IlpoBognuka no mogeasam UML B yacTs.
NuTepdeiicol 106aBigI0OTCS B TUI YaCTU U 0TOOpaXkaroTes B caMoil yactu. [Ipu HeoOxoaumocTu
KOPPEKTUPYETCS pa3MeEpP POIUTEIIHCKOIO KOMIIOHEHTA.
2. CoenuHUTE YacCTH APYT C IPYTOM.
a. Hcnonp3yiiTe MHCTPYMEHT 3aBUCHMOCTh, YTOOBI COSAMHUTH MOPTHI pa3HbIX vacTei (6).
3. CoenuHUTE YaCTH C MOPTaMU POAUTEIHCKOTO KOMIIOHEHTA.

a. Co3spaiite OJIMH W HECKOJIBKO IIOPTOB (7 B POIUTEIBECKOM
koMrioHeHTe. Beioepure Tpebyemblii uHTepdeiic wiu [pexocraBiieHHbIH
UHTep(ericHa TaHEeIN MIEMEHTOB U IEIKHUTE POJAUTEIBCKUI KOMIIOHEHT.

b. Hencrupyiite (9) mopT OmHOW WM HECKOJBKMM dYacTsaM. [lociieqoBaTeIbHO MICIKHUTE
UHCTpyMeHT JlesierupoBanue, MOPT B POJUTEIHCKOM KOMIIOHEHTE U MOPT
yacTh. MOXHO COEIUHHUTH MOPTHI, MPEIOCTABISAIONINE WIH Tpedyromue HHTepdeich
aHAJIOTHYHBIM CIIOCOOOM.

OToOpaskeHnne yacreil 4acTu
[Tocrne pa3noxeHnst KOMIIOHEHTA Ha YaCTH KaXAbIH TUIT YaCTH MOYKHO JOMOJHUTENIBHO Pa3IoKUTh Ha
BHYTPEHHHE YACTH.
Y no0Hee pa3MeCTUTh KaxX bl CJIOM pa3sioKeHUsI Ha OT/IETBLHOM cXeMe KOMIOHEHTOB. CHavalia Hy>KHO
HaiiTu Tun yactu. Hanpumep, Ha wiutroctpanuu ojiHa u3 yactend HazpiBaetcss DNCustomerServer, a ee
THII TIPEJICTABIISIET COO0I KOMIIOHEHT, KOTOPBIi Ha3zbiBaeTcss CUstomerServer. DToT TUI MO>KHO HAalTH B
[IpoBoanuke o moaenssMm UML u noMecTUTh €ro Ha APyTyro cXeMy. 3aTeM MOXHO CO3/1aBaTh
BHYTPEHHHUE YaCTH THUIIA.
Pasmemenue THIIA YACTH HA cXeMe
1. Onpenenute NOIHOE UMS JJISI TUIIA YACTH.
[IlenkHUTE YacTh MPaBON KHOMKOW MBI K BBIOEpUTE MyHKT CBoOiicTBA.
Nwms tuna oroOpakaercs B nosie Tum okHa CBONCTB.
2. Haiigute Tun yactu B [IpoBognuke mo moaeassm UML.
[enxkuute Bua, Beioepute Apyrue okna u menkaute [lposoanuk no mogeasam UML.
Pa3BepHuTe IpoeKT U (MPU HEOOXOAUMOCTH ) JTFOO0N MaKeT, K KOTOPOMY MPUHAIICKHUT THUII.
Tun oto6pasurcs B ciucke kak KomMnoHeHT.
[Ipn HEOOXOAUMOCTH €TO UMS MOKHO U3MEHUTH 3/1€Ch.
3. OTKpOHTE WK CO3AaNUTE APYTYIO CXEMY KOMIIOHEHTOB.
4. Tleperammute Tin u3 [IpoBomuuka mo moaensim UML Ha cxemy.
[IpencraBnenue THIa 0TOOpakaeTCs Kak KOMIIOHEHT Ha CXEMe.
OHn umeer Te xe uHTep(eichl, KOTOpble ObLTN ONPEAeTICHBI I YaCTH.
Teneps MOKHO J100aBIISATh YACTU B KOMIIOHEHT.
KoHcTpyHpoBaHue KOMIIOHEHTA

Onucanue B3auMOAEHCTBHSA YacTeil

MOHO cO3/1aTh CXeMY IOCJIE0BATEILHOCTEH, YTOObI MOKa3aTh, KAK YaCTHU B3aUMOJICHCTBYIOT JIPYT €
JPyroM B OTBET HA COOOLIEHHE, TOCTYNAIOIIEE B POJUTEIBCKUI KOMIIOHEHT.

MOHO UCTIONIb30BaTh 3TH CXEMBbI, YTOOBI POAHAIU3UPOBATH CYIIECTBYIOIINI KOMIOHEHT U CO3/1aTh
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HOBBIIA.
[Ipu KOHCTPYHPOBAHKUU KOMIIOHEHTA MOHO CO3/1aBaTh CXEMbI IIOCJIEIOBATEILHOCTEH, JaXkKe €CIIU e1e He
pelieHo, Kakue 4acTu OyIyT BXOAUTH B €ro cocTaB.CXeMbl TIOCIEI0BATEIFHOCTEH MOYKHO HCTIOIB30BaTh,
YTOOBI MO3KCIIEPUMEHTUPOBATD C PA3IMYHBIMU YaCTsIMU, TpeOyeMbIMU UHTepdelicamu U
OCJIEOBATEIHLHOCTIMM coo0meHnii. Co3malite cXeMbl IIOCJIENI0BATEIHLHOCTEN I HanOoJiee 4acTo
BCTPEUAIONINXCSI U HAanOO0JIee BAXKHBIX BXOISIIMX cooOmenuit.Ilocae 3Toro MoxHO co3aaBaTh YacTH B
KOMITOHEHTE, KOTOPbI€ COOTBETCTBYIOT BRIOPAHHBIM JIMHHSIM JKH3HHU.
Hcnonb3yiiTe cXeMbI MOCIIEI0BATEILHOCTEH, YTOOBI OLIEHUTH, KaK (DYHKIIMOHHPOBAHUE CUCTEMBI
pacrpeaenseTcsi M1y pa3HbIMH KOMIIOHCHTaMH.
e Ecmu cnumkoM MHOTO (DyHKIHMIA JeIerupoOBaHO OJAHOM YacTH, BEPOSITHO, BOSHUKHYT CJIOXKHOCTH C
oOHoBIIeHHEeM npuiiokenus. [Ipu paBHOMEpHOM pacnpeneeHnd (GYHKIMN 3TO MaJIOBEPOSTHO.
e Ecmu (QyHKIHMH, HAIPOTHB, PACHPEICICHBI MEXKIY OOJBIIMM YHCIOM KOMIIOHEHTOB, MEXIY
KOTOPBIMH  CYIIIECTBYET MHOTO B3aMMOJICUCTBHM, IPOU3BOJUTEIHBHOCTh CHCTEMBI MOJMKET
CHU3UTKCS, €€ MOHUMAaHHUEe Oy/IeT 3aTPYAHEHO.

Beb-caiit DNCustomerServer DNKitchenServer ABTODM3aUMA nnaTexa
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Co3aanne cxeMbl MOCJIEA0BATEIbHOCTEN, MOKA3bLIBAIONIEH B3aUMOAelicTBHE YacTel
1. CoznaiiTe HOBYIO CXEMY MOCJIE10BATEIbHOCTEM.
2. Cozpaiite TUHHMIO KHU3HHM AJI BHELIHEINO KOMIIOHEHTA, MOJIb30BATENs, YCTPOMCTBA UM APYroro
cyobekTa (1), oTIpaBisionero Coo0mEeHust STOMY KOMIIOHEHTY.
CpoiictBy Cy0beKT JaHHOW JIMHUY )KU3HU MOXKHO 3a/1aTh 3HaU€HHE true, YToObl yKa3aTh, 4TO 3TO
BHEIIIHEE CBOMCTBO paccCMaTpHUBaeMoro KomrnonenTa. Hajx nunuelt xxu3Hu oroOpaxkaercs
KOHTYpOTpamma.
3. CozpaiiTe MTUHUIO )KU3HU JJIS1 TIPEAOCTABICHHOTO HHTep(derica (2) ATOro KOMIIOHEHTa, KOTOPOMY
BbIOpaHHBIN CyOBEKT OTIPABIISET COOOIICHUSI.
4. Co3zpaiiTe JMHUIO )KU3HU TSI KaXkA0M 4acTH (3) KOMIIOHEHTA.
5. Co3zpaiite TUHUIO KU3HU I KaKI0TO TpebyeMoro nnrepderica (4) KOMIIOHEHTA.
6. Cozpaiite coobmenus oT BHemHero cyowbekrta (5). [Tokakute, Kak cooOlieHHe mepenaeTcs
4acTsAM M KaK OHHM B3aMMOJEHCTBYIOT B OTBET Ha HETO.
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7. Tlpm HE0OXOAMMOCTH TOKaXUTE COOOIICHUS, OTMHpaBisieMble TpeOyemomy mHTEpdeiicy (6). He

MOKa3bIBaliTe HUKAKUX MOAPOOHOCTEH B 00IACTH BBHITIOIHEHUS COOOIICHUSI.
KoMnoHeHT — 3T0 00JibIlIe, YeM €ro 4acTu?
B HEKOTOpBIX ClTyyasix KOMIIOHEHT — 3TO He O0JIbIIIe, YeM MUMsl, IPUCBOCHHOE KOJISKINH YacTeil. Bero
palboTy BBINOJHSIOT YacTH, U BO BPEMsI BBIIIOJHEHUSI HET HU KOJIa, HU JIPYTUX apTe(hakToB, KOTOPbIE
IIPEICTABIISAIOT KOMIIOHEHT.
OTO MOKHO yKa3aTh B MOJIEJIH, 3a/1aB CBOUCTBO SIBJisieTcsl HESABHO €031aBaeMbIM
IK3eMILISIPOM KOMITIOHEHTa. B 3TOM cityuae Bce mHTEpdEiichl KOMIIOHEHTA JOKHBI HAXOAUTHCS B
MOpPTax ¥ UMETh JeJIETMPOBAaHUS BO BHYTPEHHUE YaCTH.
Onucanue npouecca BHYTPH KaK/10H 4acTH
YroObI oKa3aTh, Kak KOMIIOHEHT 00padaThIBAaeT KaXKA0€ BXOIAIIEee COOOLIEHNE, MOKHO UCIIOIb30BATh
CXEMBbI AKTUBHOCTH.

AoGasute ) roToso l-_, !
(anemenT) "= (ceenenws o KapTe) |
% - 4 y
[0BEABENTE ANEMEHT MokynaTensckan MeacYMTaTh
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[HeasTOpH3OBaHO]
BepHyTL :} Dnna'mnrl_l

[oK]

i
MNpHUroTOEMTE
eay  h

Ucnonesyiite "[Ipunsats nefictBue coopitus” (1), 4T00BI MOKa3aTh, UTO BXOASIIEE COOOIIEHUE HAUNHAET
HOBBIN ITOTOK.
Hcnonb3yiiTe y31bl 00bEeKTa U 3aKpeIIeHHs BBOJIA WIIM BBIBOJIA, YTOOBI MOKA3aTh MOTOK CBEIEHUHN 1
MoKa3aTh, TJIe XPAHATCS CBeeHHU. B 3TOM npumMepe y3en 00bexTa (2) moKa3bIBaeT AJIEMEHTHI,
OyhepuzoBaHHBIE MEXKTY IBYMS MOTOKAMHU.
OnpenesieHne JaHHBIX U KJIACCOB
UML-cxeMy K1acCOB MOKHO HCITOJIB30BaTh, YTOOBI IMOJPOOHO ONMUCATH COACPKUMOE CIISTYIOIIHNX
DJICMCHTOB:

e uHTep(EHCOB KOMIIOHEHTOB;

e JIaHHBIX, MICPEJAHHBIX B IMapaMeTpax omnepaiuii B uHTepdeiicax;

e JIaHHBIX, COXPAHECHHBIX B KOMIIOHEHTAX, HallpUMep KaK MOKa3aHO B TIOTOKaX OOBEKTOB HAa CXeMax

aKTUBHOCTH;

001IMX 3aBUCUMOCTEH MeK1y KOMIIOHEHTAMM.
MO’KHO HCTIOIB30BAaTh CXEMY KOMITIOHEHTOB TOJIBKO JIJISl TOTO, YTOOBI IIOKa3aTh OCHOBHBIE YaCTH
éOHCpr'KI_II/II/I ¥ B3aHMO3aBUCUMOCTH MEX]y HUMH.
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KOHCTPYKIIUSI OJTHOTO KOMIIOHEHTA 3aBUCUT OT KOHCTPYKIIUU JPYTOro.
Haubosnee pacnpocTpaHeHsbl ClEAYIONINE BUIbI 3aBUCIMOCTEH.
e OJMH KOMIIOHEHT BBI3BIBAET KOJI BHYTPHU JIPYTOroO.
e OauH KOMIIOHEHT CO3/aeT 3K3EeMIUIAP KIacca, ONPEAeICHHOT0 BHYTPU APYTroro Kiacca.
e OaMH KOMIIOHEHT UCIOJIb3YET CBEIAEHHUS, CO3aHHBIE APYTHUM.
MO’KHO HCTIOIB30BATh UMS CTPEIIKH 3aBUCHMOCTH, YTOOBI 0003HAYUTh KOHKPETHBIN BH/T
HCII0Ib30BaHusl. UTOOBI 3a71aTh UM, IIEJIKHUTE CTPEIIKY ITPaBO KHOMKON MBIIIIH, 3aTEM
menkauTe CBOMCTBA U 3a7aliTe 3HaUcHHE B 1ojic UMs B OKHE CBOMCTB.

OnpedenieHue nakemoe U NpocmpaHcme UMeH

B Visual Studio Ultimate nakem — 310 xonTeliHep s onpenenennii UML-3neMeHTOB, TaKuX Kak

KJIACCHI, BAPUAHTHI HCIIOJIH30BAHMS U KOMITOHEHTHI. [1akeT Tak:ke MOXKET COAepkKaTh IPYTUE MAKETHI.

B o6o3peBarene moneneit UML Bce onpeiesieHust BHYTPH IMaKeTa BJIOKEHBI B ATOT rmakeT. Moaens UML

SIBJIIETCSI CBOETO POJia AaKeTOM U (POPMHUPYET KOPEHb JIepeBa.

[TakeTbl MO3BOJISIOT pa3AeTUTh MHOKECTBO 33]1a4 Ha HECKOJIbKO obOnacTeil. Kaxkaplii makeT onpeaenser

MIPOCTPAHCTBO UMEH TaK, YTO UMEHA, ONPEICIICHHBIC B PAa3HBIX MaKeTaX, HE KOHPIUKTYIOT APYT C

JIPYTOM.

CBoiicTBO "MOTHOE MMA" KaXKJOT0 3JIEMEHTA MPEACTABIIET COOO0H MOIHOE UM TTaKeTa, K KOTOPOMY 3TOT

3JIEMEHT OTHOCHUTCSI, 32 KOTOPBIM clielyeT COOCTBEHHOE UM 3nieMeHTa. Hampumep, eciiu naker

HaseiBaetcs MyPackage, kimace BHyTpu nakera OyZeT UMETh TIOJTHOE

umst MyPackage::MyClass. [TockosibKy Kax/Iblii 3JIeMEHT COACPIKUTCS BHYTPH MOJICITH, TOJTHOE UMSI

BCET/Ia HAYMHACTCS C UMEHHU MOJICIIH.

Monenb TaKkke onpesenseT IPOCTPAaHCTBO UMEH TakK, YTO MOJTHOE UMS Ka)XJ0r0 JIEMEHTa B MOJIEIH

HAYMHACTCS C IMCHH MOJICITH.

Jlpyrue sieMeHThl MOJIeTU TaKXKe ONPEeIsIoT MpocTpaHcTBa UMeH. Hanpumep, onepaniys npuHajIeKuT

MIPOCTPAHCTBY UMEH, OTIPEICIICHHOMY €r0 POAUTEIHLCKAM KIIACCOM, TOT/Ia MTOJIHOE MMsI OTIepaluyd —
MyModel ::MyPackage ::MyClass ::MyOperation. To4Ho Tak e IeiiCTBHE OTHOCUTCS K MPOCTPAHCTBY

WMEH, OTPEICIICHHOMY €T0 POJIUTEIIbCKIM JICHCTBUEM.

[TakeTsl mpeAcTaBIsAIOT cOOOM KOHTEWHEpHl. Eciu nepeMecTuTh UM YJAIUTh MAKeT, IepeMEeatoTCs Uiu

YAASIOTCS TaKXkKe KJIACCHI, MAKETHI M IPYTHe 00BEKTHI, OMPEIeICHHBIE BHYTPH HET0. To ke caMmoe MOKHO
CKa3aTh U O JPYTHX dJIEMEHTaX, ONPeAeIONIUX MPOCTPAHCTBA UMEH.

Co31aHue ¥ NPOCMOTP NMAKETOB

MoxHo co3nath makeT Ha UML-cxeme kinaccoB wim B 00603peBatene moaeneit UML.
Co3nanue nmakera Ha UML-cxeme kiaccoB
1. Orxkpoiite unu coznaiitte UML-cxemy ki1accos.
2. Bribepure cpenctso Ilaker.
3. Ienxuure B moboM Mecte cxembl. [losBUTCS HOBasi purypa makera.
YToObI BIOKHUTH OJMH MAKET B JPYTroi, MOXKHO HIETKHYTh BHYTPH CYIIECTBYIOIIErO aKeTa.
4. Beeaute HOBOE UM JIJIs TIAKETA.
Co3nanue nakera B o6o3peBarese moaesaeir UML
1. Ortkpoiitre Ob603peBaTenb Moaeaeii UML. B MeHI0O ApXHTEeKTYypa MocieI0BaTeIbHO BHIOEPUTE
nyHKTel OxkHa u O0o3peBaTesib moaeseit UML.
2. lllenxHuTe mMpaBoil KHOMKON MBIIINA MAKET WK MOJENb, K KOTOPOH TpedyeTcs 100aBUTh HOBBIN
MaKeT.
IIpumeyanue
MO3KHO BIIOKUTH OJIMH MAKET B IPYTOM.
3. B oTkpbIBIIEMCSI KOHTEKCTHOM MeHIO BeIOepuTe lodaBuTh, a 3aTem menkuaute [aker.
B Mozpenu oTKpoeTcst HOBBIU IMAKET.
4. Bpeaute HOBOE UMsI JIJIs TIAKETA.
Ecnu maket co3gan B o6o3peBarene mojaeneir UML, moxxHo oToOpa3uthk ero Ha UML-cxeme
kiaccoB. [TakeT Taxke MOXHO 0TOOpa3uTh Ha HeckoIbKUX UML-cxemax KJ1accoB.
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OTto0pa:kenne cymecrpymomiero nakera Ha UML-cxeme ki1accos

o [leperamure nmaker u3 o6o3penarens moaeneit UML Ha cxemy Ki1accos.
IIpumeyanue
3TO MO3BOJMT CO3/1aTh MPE/ICTaBICHUE MTAKeTa Ha 3TOH cxeme. B HeM He 00s13aTenbHO OyyT
0TOOpakaThbCsl BCE 3JIEMEHTBI, KOTOPbIE COJEPKUT MakeT.UToObI IPOCMOTPETh BCE COAEPIKUMOE IAKETA,
€ro HY’>KHO IpocMaTpuBaTh B o0o3peBarene mozeneit UML.
Co3anue 3JIeMEHTOB MO/Ie/1H BHYTPH NAKETOB

CymiectByeT ueThipe crnoco0a pa3MECTUTD AIEMEHThI MOJIENIM BHYTPH IaKeTa.

e JloGaBbTe HOBBIH JI€MEHT B MMakeT B 00o3peBaresne moneneir UML.

e JloGaBbTe KJ1acchl U Apyrue TUIMbI B makeTsl Ha UML-cxeme ki1accos.

e 3anaiite cBoiicTBO CBSI3aHHBI MaKeT CXEMbl TaK, YTOOBI HOBHIC DJIEMEHTHI, CO37aBacMble Ha
CXeMe, pa3MelaIuCh BHYTPH 3aJaHHOrO MakeTa. TakuM o0pa3oM C MaKkeTOM MOXKHO CBS3bIBATh
CXEMBI KJ1aCCOB, KOMIIOHEHTOB U BapUaHTOB HCIIOJIb30BaHU.

o [lepemecTuTe 25IeMEHTHI B ITAKET WJIK U3 HETO B 0003peBaresne mojaeneid UML.

B o6o3peBarene moaeneit UML sneMeHT B akeTe 0TOOpakaeTcs Mo MaKeTOM, €ro MOJTHOE UMS
HA4YMHAETCA C TIOJTHOr0 UMEHU MakeTa. UToObl IPOCMOTPETH MOIHOE UM 3JIEMEHTA, IISTKHUTE JIEMEHT
NpaBoil KHONKOM MbIH U BeiOepuTe CBoiicTBa. CBoiicTBo IlostHOe MM 0TOOpaxkaercs B

okHe CBoOMCTBA.

Co3nanme 3j1eMeHTa B nakete B o6o3peBarese mogeseir UML

1. Ortkpoiitre O603peBaTenb moaeaeir UML. B menro Bua BeiOepute nmyHKT JApyrue okHa, 3atem
menkaute QOdo3peBaresb moaeneid UML.

2. llenkHuTte mpaBoil KHOMKON MBIIIU MaKeT WJIK MOJEIb, B KOTOPYI0 TpeOyeTcs 100aBUTh HOBBIi
JJIEMEHT.

3. BriOepure koMmanay J100aBUTH U LIEIKHUTE BHUJI 2JIEMEHTA, KOTOPHIIl HEOOX0AUMO 100aBUTD.

HoBelit a51eMeHT 0TOOpa)kaeTcs Mo MakeToM.
4. Baenute UMs 1151 HOBOTO 3JIEMEHTA.
IIpumeyanue
Hogglii anemeHT He oToOpaXkaeTcss HU Ha OHOM cxeMe. UToObI co3/1aTh MPEeACTaBIEHUE HOBOTO
3J€MEHTa, MOXKHO TEpeTaIuTh ero u3 odo3penarens mojaened UML Ha cxemy. Cxema J10KHA
MIPEICTaBIATh COOOM THII, KOTOPBII 0TOOpaXKkaeT 3Ty pa3HOBUIHOCTD JIEMEHTOB.
Cosnanme 3s1ementa B nakere Ha UML-cxeme Kjaccos
1. Ortxkpoiite cxemy KJIaccoB, Ha KOTOPOH 0TOOpakaeTcs Maker.
o Co3galiTe HOBBIH ITAKET, €CIIM BB €IIle HE CAEIAIH 3TO.
e UToOBI cymiecTByIOIUMH MakeT OTOOpakajcs Ha CXEME KIACcCOB, MOXXHO TMepeTalluTh
naket u3 Ooo3pesarest Moaeseid UML Ha cxeMy KJ1accoB.

2. llenkHuTte cpencTBo s Kiacca, uHTepdelica, mepeurcieHus uiv nakera.

3. llenxHuTe MaKkeT, B KOTOPOM HYKHO Pa3MECTUTh HOBBIN 3JIEMEHT.

HoBslif a1eMeHT 0TOOpaxaeTcst BHYTPH MaKeTa.
Co3nanne Bcex 3J1eMEHTOB CXeMbl B 32JTaHHOM NaKeTe

1. Co3znaiiTe makeT, €Ciau BbI €IlIe HE CAETaIN ITO.

2. OTKpo#TE CXeMy KOMIIOHEHTOB, BApUaHTOB Uconb30BaHus uir UML-cxeMy KJ1accos.

3. OrtkpoiiTe cBoiicTBa cxemsbl. lllenkHUTE TpPaBOH KHOMKOW MBIIMIA MYCTYH 00JIACTh CXEMBI H
BbIOepuTEe CBOMCTBA.

4. B cBoiictBe CBsI3aHHBIH NMaKeT BHIOEPUTE MaKeT, B KOTOPOM HY)KHO Pa3MECTUTh COJIEPKUMOE
CXEMBI.

5. Co3paiite HOBBIE AJIeMEHTHI Ha cxeMe. OHU OyayT pa3MelleHbl BHYTPY MaKeTa.

o IlonHoe MM KaX10T0 37eMeHTa Oy1eT HAaUWHATHCS C MOJTHOIO UMEHU MaKeTa.
e B Oo6o3peBatene moaeseit UML kax/plil 351ieMeHT Oy1eT 0ToOpakaThCs B TIAKETE.
Ilepemenienue 31¢eMEHTOB B NaKeT W U3 HEro

DneMeHT WJIHA 3JIEMEHTHI MOKHO nepeMeaTh B MaKET UJIN U3 HETO.
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[Ipu nepemenieHNN nakeTa NEPEMENIAETCS BCE €r0 COACPKUMOE.
Ilepememienue 3j1eMeHTa B MaKeT HJIU U3 HEro

e B o6o3peBarene moneneit UML meperamuTe 3JeMEHT B JIEPEBO, KOPHEM KOTOPOTO SIBISETCS

MaKeT, WK U3 HETO.

[TonHOE UMSI B7IeMEeHTa U3MEHUTCS, U B HEM OYyJIeT COAepKaThCsl UMsI HOBOTO MaKeTa U MOJEIH,
KOTOpasi UM BJIAJIEET.
- WIH -

e Ha cxeme ki1accoB nepeTamuTe 3JIeMeHT B QUTYpy MaKeTa.
[TonHOE MMSI PJIeMEHTa U3MEHUTCS, U B HEM OYJIeT COJepKaThCsl UMsI HOBOTO MaKeTa-BIIaJIelblia.
IIpumeyanue
Ecnu neperamuTh 371€MEHT U3 NTAKETa B MYCTYIO YAaCTh CXEMBI, [TAKET-BJIAIETEL] HE U3MEHHUTCS. DTO
II03BOJISIET CO3ATh CXEMY, Ha KOTOPOH MOKa3aHbl 2JIEMEHTHI U3 HECKOJIBKUX ITaKETOB, HE ITOKa3bIBas
CaMU IaKEeTBHI.
BcraBka 371eMEHTOB B IAKET

DJIEMEHT MOHO BCTaBUTH B MaKeT. Eciiu BCTaBUTH IpyMIy CBSI3aHHBIX 3JIEMEHTOB B MAKET, OTHOIICHHS
MEXKy HUMH TaKXe IEPEMECTATCS B MAKET.
Bceraska 3jiemenToB B naketr Ha UML-cxeme Ki1accos
1. Ha UML-cxeme  KJlaccoB  BBIOEpHTE  BCE  OJJEMEHTHI,  KOTOpPbIE  HEOOXOIUMO
ckonupoBaTh. lllenkHUTE O1MH U3 HUX MTPaBOW KHOIIKOM MBI U BbIOepuTe KonupoBars.
2. lllenkHUTE MaKET MPABOW KHOMKOM MBIIIN U BeIOEpUTE BCTABUTH.
IIpumeyanue
[TakeT MokeT pacnoyiaraTeCsi Ha APYrou cxeme.
NMopT OTHOIECHUI MY NAKeTaMH

Mo0KHO onpenennuTh OTHOIIEHUE UMIIOPTAa MEXKy ITaKeTaMM, BOCIIOIb30BaBIINUCH cpeacTBoM UmMmopT.
HIMmopT 03Ha4aeT, 4To 3JEMEHTHI, ONIPEEICHHBIE B UMIIOPTUPOBAHHOM IAKETE, T. €. JIEMEHTHI Ha
OKOHYAaHWH OTHOIICHUS C HAKOHEYHHKOM CTPEIIKH, TaKkKe 3(PPEKTUBHO ONPEICISIOTCS B
uMnopTupyouieM nakere. JIroOble 31eMeHThI, BUIMMOCTh KOTOPbIX HacTpoeHa Ha IlakeT, OyayT Takxke
BUJIHbI B UMIIOPTUPYIOLIEM IAKETE.

He pexoMeHayeTrcs co3aaBaTh IUKIIBI B OTHOLIEHUSX UMIIOPTA.

CcCBUIKH M3 0/IHOT0 IPOCTPAHCTBA MMEH Ha Jpyroe

Ecnu TpeOyeTtcst co31aTh CChUIKY Ha 3JIEMEHT OJTHOTO MaKeTa U3 IPyroro, Hy>KHO UCIIOJIb30BATh MOJTHOE
MM 3TOTO DJIEMEHTA.

Hanpumep, mycts naker SalesCommon onpexaensier Tun CustomerAddress. B npyrom

nakete, RestaurantSales, HyxHo onpenenuts Tunm MealOrder, KoTopsIii uMeeT aTpuOyT Thma "Aapec
kinenta". imerorcest 1Be BO3MOXKHOCTH.

e 3apnaiite TUT aTpulyTa c UCTIOJIb30BaHUEM MIOJTHOTO
nmenu SalesCommon::CustomerAddress. Dto MOYKHO CIEeNaTh, TOJBKO eciu
cBoiictBy BuaumocrharpuOyra tTuna CustomerAddress npucsoeno 3nauenue Public.

o Co3spaiite oTHOIIEHHE UMITOpPTA U3 Taketa RestaurantSales B maker SalesCommon. B satom cityuae
HE 00s13aTeIbHO HCITONB30BaTh moiHoe nMsiCustomerAddress.

CBoiicTBa IaKEeTOB

Kaxxnprit maket umeet cieayrolue cBoicTBa. YToObI MPOCMOTPETHh CBOMCTBA, MIETKHUTE MAKET MPABOM
KHOIIKOM MBIIIN Ha cXxeMme Ui B o0o3peBarene moaeneir UML u BeiOepute CBolicTBa.

CBoiicTBO 3HaueHue no ymonuanuo Onucanue

Nmn (HOBOE MMST) Nms nakera. Ero MOKHO U3MEHUTH HA CXEME WIH B OKHE
CBOMCTB.
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Iloanoe umst KOHmeﬁHep::uMﬂ_naKema ITonnoe M, HMCIOIICC Hpeq)I/IKC B BUAC UMCHH IIaKECTa NN
MOACIIH, B KOTOpOfI COACPIKUTCS MMAKCT.

IIpopuin (mycTo) Criucok npoguiieit, CBSI3aHHBIX C TUM MAKeTOM. DTH
npoGUIN NPEIOCTABISAIOT CTEPEOTHUIIBI, KOTOPhIE MOKHO
IPUMEHUTH K 2JIEMEHTaM BHYTPH MaKeTa.

Buagumocts OTKpBITHII BuauMocTts nakera 3a npeaeaaMmu poauTEIbCKOTO MAKETa.
Paboune (mycTo) CIucoK CBSI3aHHBIX pab0YHX JIEMEHTOB.

3JIEMEeHTBbI

PacnoJsioxxenue (ums) WNwms daiina, rae xpanarcs cBefeHus o nakere. daiib
onpeeeHust HaXOZATCsI BHYTPH NANKu poekta Onpenenenne

MO/IeJIM. DTH CBEJICHUS MOTYT OKa3aThCs MOJIE3HBIMU TPH
paboTe ¢ CUCTEMOI yIpaBICHUS BEPCUSIMHU.

Onucanue (mycro) OnucaHue makera.

Crepeorunnbl  (Imycro) CrepeoTunsl, KOTOpbIE TPUMEHSIOTCS K NakeTy. CMcok
JOCTYITHBIX CTEPEOTUIIOB ONpEAeIseTCS TPOPUIAMH,
BbIOpaHHBIMU JJIS1 ATOTO MAKeTa, U MaKeTaMU, KOTOPbIE €ro
coJieprKar.

XpaHeHHue NaKeToB

[Tpu co3nanuu HOBOrO NakeTa B narnke rnpoekra ModelDefinition cozmaetcs HOBBIi

¢aitn .uml. KopaeBas Mojeib, KOTOpasi Tak)Ke MPEICTABIIET COOOH MaKeT, TAK)KE XPAHUTCS B
¢aiine .uml.

Kpome Toro, kakaast cxeMa XpaHHUTCS B IBYX (aijiax: OJMH U3 HUX MPEACTABIACT (DUTYPHI CXEMBI, a
¢aiin .layout peructpupyet nosoxenus Guryp.

JlabopaTopnasi paGora 16. [leMoHcTpanuoHHbIH npuMep. MoaeanpoBanue TpedoBaHMil
1oJIb30BaTeJ1ei

Microsoft Visual Studio Ultimate momoraet moHUMaTh 1 00CYKIAaTh HOTPEOHOCTH MOJIb30BaTeNEH, a
TaKXe HHPOPMHUPOBATH O HUX APYTUX. J[JIs1 5TOTO MOMKHO COCTABIISATH CXEMBI O JACSITEITBHOCTH
MOJIb30BaTeNeH U O TOM, KaK CUCTEMa [TIOMOTaeT UM B IOCTHXKEHHH 1ieneil. Mojenb TpeOoBaHui — 3T0
Ha0Op 3TUX CXeM, KaX/Jlas U3 KOTOPBIX WILTIOCTPUPYET OT/IENbHBIN acCleKT MOTpeOHOCTEN MOJIb30BaTeNeH.
Monens TpebOBaHU TOMOTAET:
e c(hoKycHpoBaThHCs Ha BHEITHEM ITOBEICHIH CUCTEMBI OTIEIIBHO OT €€ BHYTPEHHETO CTPOCHHS,
e omMcaTh NOTPEOHOCTH TMOJb30BaTENE W 3aWHTEPECOBAHHBIX JIMI] Oojiee OJHO3HAYHO, YEM C
MTOMOIIIBIO SI3BIKA;
e COCTaBUTh COIJIACOBAHHBIA IJIOCCAPHI TEPMHMHOB JISi IOJB30BaTeleH, pa3pabOTUMKOB U TECT-
HH)KEHEPOB;
e  YMEHBLIUTH YHUCJIO MPOITYCKOB U HECOOTBETCTBHI B TPEOOBAHUSIX;
e YIPOCTUTh pearupoBaHHe HA U3MEHEHUS TPeOOBaHUI;
e IUIAHUPOBATH MOCIEA0BATEILHOCTh Pa3padOTKU (QYHKIIMMT;
e HCHOJb30BaTh MOJEIM B KauyeCTBE OCHOBBI JJII CHUCTEMHBIX TECTOB, YCTAHABIMBAs UYETKOE
OTHOIICHHE MEXJy TecTaMu U TpeOoBaHMAMU. [Ipu M3MeHeHUH TpeOOBaHMN 3TO OTHOIICHHE
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MOMOTaeT MPaBUJIBHO OOHOBISITH TECTHI. DTO TMO3BOJSET OOECHEYUTh COOTBETCTBHE CUCTEMBI
HOBBIM TPeOOBaHUSAM.
MakcumanbHo 3P PEeKTHBHOE UCTIOIB30BaHUE MOJICIH TPeOOBaHUN 00eCTIeunBaCTCs TIPHU UCTIOIh30BAHUH
9TOW MOJIETIH TIPHU BBIOOPE TEM ISl OOCYKACHHS C TIOJIB30BATEISIMU UITH MX TpeacTaBuTesiMu. Kpome
TOr0, HeOOXOIMMO TepecMaTpUBaTh MOJIEb B HaYase Kakaou utepauuu. He o6s13aTenbHO opopmiaTh
MOJIeJIb B OJPOOHOCTAX 10 CO3/1aHus Koaa. YacTuuHO paboTaroliee NpruiIioKeHne, Jaxe eClid OHO
CWJIBHO YIIPOIIEHO, KaK MPaBUJIO, MOXKET CTaTh XOPOLIeil OCHOBOM AJIs IUIOJOTBOPHOTO O0CYKICHUS
TpeboBaHuil ¢ moabp3oBaTesiMU. Takast MOJIeNb MO3BOJISET A3PPEKTUBHO CBECTH BOCHMHO PE3yJIbTAThI
00CyXICHUH.
IIpumeyanue
B sTux paznenax noa repMHHOM "'cucTeMa" MoJpa3zyMeBaeTCs CUCTEMa WM MPUIOKEHHUE B
pa3paboTke. ITO MOKET OBITh KPYITHAS KOJUICKIIUS MHOKECTBa KOMIIOHEHTOB IIPOTPAMMHOTO H
anmnapaTtHoro obecrneyeHus, OAHO IPUII0KEHUE HIIM KOMIOHEHT IPOrpaMMHOr0 oOecreueHusl BHYTPU
0oJjee KpynmHOU CUCTEMBL.BO BCeX 3THX CITydasix MOJIebh TPEOOBAHUI ONMKCHIBACT MOBEJCHIE, BUTUMOE
BHE CHCTEMBI (depe3 Moab30BaTeabckuil uaTepdeiic mim API).
OOmme 3aga4u

MO3KHO cO3/1aTh HECKOJILKO Pa3HBIX MPEACTABICHUN TpeOOBaHUl ToNkb30BaTenein. Kaxmnoe
MIpe/ICTaBICHHE MIPEIOCTABIISET ONPEeNICHHbIN TUll cBeeHUui. [Ipu co3ganuu 3TUX MpeIcTaBIeHHMA
PEKOMEHAYETCS YacTO MEePEMENIaThCs OT OAHOTO MPEICTaBIeHUs K Ipyromy. HauaTs MOkHO ¢ 1100010
MIpe/ICTaBJICHHUSI.

CxeMa uiu JAOKYMCHT YTo onuchIBa€T B MOJICIH Tpe60BaHHI>i

Cxema BapHaHTOB HCIIOJIb30BaHU KTo0 ucrnons3yer cucremy, U Kakue JEHUCTBUS OHU B HEU
COBEPIIAIOT.

KoHuenryanpHas cxema Ki1accoB ['moccapuii TUIIOB, UCTIOIB3YEMBIX JUISl ONTUCAHUS TPEOOBAHUI;
THUIIBI BUJIHBI B UHTEpdEiice CUCTEMBI.

Cxema JIesITEILHOCTH Pabouwmii mporiecc 1 0OMEH CBEICHUSIMH B TIpOIiecce
B3aNMOEHCTBHSA ITOJIL30BATEICH B CHCTEMBI HITH €€ YacTeH.

Cxema nocie10BaTenbHOCTEN [TocnenoBareabHOCTh B3aUMOAEHCTBUI MEX Y TIOJIb30BATENIAMU U
CHCTEMOM MM ee yacTAMU. AJIbTEpHATUBHOE MIPECTABICHHUE
CXEMBI JIeSITEIbHOCTH.

I[OHOJIHI/ITCJIBHI)IG JOKYMCHTEI TN KpI/ITepI/II/I MMPONU3BOAUTCIIbBHOCTH, 6€3OHaCHOCTI/I, IMOJIC3HOCTHU U
pa6que OJICMCHTHI HaOgCXHOCTH.

HOHOJ’IHI/ITGHBHBIG JOKYMCEHTBI HJIN Ol’”paHI/I'-IeHI/Iﬂ " 1IpaBuJia, HC OTHOCAIIHUECA K KOHKPETHOMY
pa60qne 9JICMCHTBI BapHUaHTYy HUCIIOJIb30BAaHUAA.

O6paTI/ITe BHHMAHHCEC, YTO OOJIBLIIMHCTBO THIIOB CXEM MOKHO HCIIOJIH30BaTh U IJI ApyTrux ueneﬁ.
OnucaHye UCNoJb30BAHNS CHCTEMBbI

CxeMbl BApHUAHTOB HUCIIOJbL30BaAHUA CO3AI0TCA, 4TOOBI OIMUCAaTh, KTO U IJId 4€TO UCIIOJIB3YCT

cucteMmy. BapuaHT uCnonp30BaHus IPEICTABISIET LIEb MOIb30BATENS CUCTEMBI U MPOLIETYDPY,
BBITIOJTHSIEMYTO TIOJI30BATENIEM JIJIsl JOCTHXKEHUSI TOM TIEITH.

Hampumep, cuctema mpogaxu eapl uepe3 VHTEpHET A0KHA TTO3BOJISATH KIIMEHTaM BBIOMPATh 3JIEMEHTHI
MEHIO, a peCTOpPaHaM-TIOCTaBIIUKaM — OOHOBIISATh MEHIO.ITO MOKHO OOBEUHUTH B CXEME BaPUAHTOB
WCIIOJIb30BaHUSI.
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Taxke MOXHO IIOKa3aThb, YTO BapHUAHT UCIIOJIb30BAHUA COCTOUT U3 0osee MEIKUX BapUAHTOB, U IIOKA34Tb
OTHU BAPUAHTEIL. HaHpHMep, 3aKa3 €bl — YaCThb IIpoHeccca MOKYyIKU €IbI, KOTOpBIfI TAKXXC BKJIIOHACT
OIlUIaTy U JOCTABKY.
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Kpome Toro, MoxHO moka3aTth, Kakie BapHaHThI HCIIOIb30BaHUs BKIIOUYEHBI B pa3padaTbiBaeMyro
obnacth cuctembl. Hanpumep, n3o0paxkeHHas: Ha WIUTIOCTPAIIMM CUCTEMa He BXOJUT B COCTaB BapuaHTa
ucnob3oBanus "JlocTaBka eapl". ITO MoMoraeT 3a7aTh KOHTEKCT AJis pa3padoTku. (Ha cxeme BapraHToB
HCII0JIb30BAaHUsI KOHTEHHEPHI IOACUCTEMBI MOXKHO MCIIOJIb30BaTh JJIs IPEICTABICHNS CUCTEMBI WIIH €€
KOMITOHEHTOB).
Kpome Toro, 3To momoraer komaHie pa3paboTYUKOB 00CYKJaTh, 4YTO OYJET BKIIOYEHO B MOCIEAYIOIINE
BhITycku. Hampumep, MoxkHO 006cyauTh, OyaeT 1 koMnoHeHT "Oriara efipl" B IepBOHauYaIbHOM
BBIITYCKE CUCTEMBI ()YHKIIMOHUPOBATH HEITOCPEICTBEHHO MEXKAY PECTOPAHOM U KIMEHTOM (a He
oOpabatbIBaThCs B cucTeMe). B 3ToM citydae B HauajabHOM BBIITyCKE MOXKHO NEPEMECTUTH KOMIIOHEHT
"Omuiarta efpl" 3a Mpeetbl TPSIMOYToJIbHUKA cucTeMbl Dinner Now.
Cxema BapHaHTOB HMCIIOJIb30BaHMSI IPEAOCTABIISIET TOJIBKO CBOJIKY BapMAHTOB UCIOJb30BaHus. YTOOBI
IIPEJOCTaBUTh Oojiee MOAPOOHBIE ONUCAHMS, MOYKHO CBSI3aTh BAPUAHTHI HCIIOJIB30BAHUS HA CXEME C
OTJIENbHBIMU IOKYMEHTAMH U APYTUMHU CXEMaAMHU.
Co3naHue cxembl BapUaHTOB MCIIOJIb30BaHMsI TIOMOTaeT KOMaH/1e€ pa3paboTUMKOB:

e  KOHIICHTPHPOBATHCS HA TOM, KaK IOJIb30BaTENIM HAMEPEHBI pab0OTaTh C CUCTEMOM, HE OTBIICKASACH

Ha MOJIPpOOHOCTH peaau3alnu;

e 00cyXknaTh 00JaCTh IEUCTBUS CUCTEMBI WIIHM OTJIEIbHBIX BBIITYCKOB CUCTEMBI.

Onpenesnenue TEPMUHOB JIsi ONUCAHUA TPEOOBAHMIA

UML-cxeMbl KJIaCCOB MOKHO UCIOJIb30BaTh JUIsl CO3aHUs COITIACOBAHHOIO CIIOBapsl OU3HEC-TIOHATHH,
KOTOpBIE OYIyT UCIIOJIb30BATHCS:
e I0JIB30BATEISAMHU Ul 00CYKAECHUS cephl AEATENbHOCTH, B KOTOPOH paboTaeT CUCTEMA;
e IS OMMCAHUA MOTPEeOHOCTEN MONIb30BaTENEH, HAPUMEDP B ONMCAHUN BApUAHTOB MCIIOIb30BaHMUS,
OM3HecC-TIpaBUIIaX U ONUCaHUU (YHKIIMOHAIBHOCTH I0JIb30BaTeNe (user story);
e IS ONHMCAHUS THUIIOB CBEJIEHUM, OOMEH KOTOpbIMH ocyiecTBisiercss yepe3 APl cuctemsl unm
MOJIb30BaTENbCKUI HHTEPQEIC;
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e ISl ONIMCAHUS CUCTEMBI HJIM IPUEMOYHBIX TECTOB.

Ecau noHATHS UCIIONIB3YIOTCS C 3TOU LeNblo, coaepxkumoe UML-cxeMsl KJIacCOB Ha3bIBACTCS
KOHIIETITYaJIbHOM cXxeMoi KitaccoB. (OHa TakKe Ha3bIBACTCS MOOeNbi0 OOMEHA WA MOOEIbI0 KIACCO8
ananuza).

B koHIenTyansHOM cxeme KJ1accoB MOKa3aHbl TOJBKO T€ KJIACChI, KOTOPhIE HEOOXOIMMO HUCIIOJIb30BAThH B
ONMCaHMAX TpeOOBaHMM, M HE TIOKA3aHbl MOJPOOHBIE CBEACHUS O BHYTPEHHEM CTPOSHHH cUcTeMbl. Ha
cXeMe He 0TOOpakaroTcs MOAPOOHbIE CBE/IEHUsI O BHYTPEHHEM CTpoeHUH cucteMbl. Kak npasuio, B
KOHIIETITYyaJIbHBIX KJIaccax HEe 0TOOpaXKaroTCs Onepanuy U HHTep(enchI.

Hampumep, MOXHO W300pa3uTh CiaeayIole KOHIENTYalbHbIe KJIACChl i cucTteMbl Dinner Now.

¥ M ¥ Ord

lvl e Chosen Menu Orders 'V] ol
1 "

L 4
Mernu 1 Order 1
Contents | * Items | *

[¥] Menu Item B Order Item
Menu Item Order Items
1 # | (=] Attributes

+ quantity : Integer

= Operations

KoHnenTyanpHas cxema K1accoB IIPEIOCTABIIAET CIIOBAPh TEPMUHOB, HCIIOJIB3YEMBIX B MOJEIH
TpeboBanuil. Hanpumep, B mogpoOHOM ONMCaHUM BapUaHTa UCHOJIb30BaHUs "3aKa3 e/ibl" MOXKHO
HaIUCaTh CIEAYIOLIEE.
Knuent BeiOupaeT menio At GOPMHUPOBAHUS 3aKaA3d, @ 3aTEM CO3/1a€T B 3aKA3€NYHKMbL 3aKA3d, BEIOUpas
U3 MEHIONYHKMbl MEHIO.
OOparuTe BHUMaHUE, YTO TEPMUHBI, UCTIOJIb3YEMbIE B 3TOM ONUCAHUH, SBISIOTCS UMEHAMHU KJIacCOB B
Mozenu. Cxema yCcTpaHseT HEOJTHO3HAYHOCTH B OTHOLIEHUAX MEXAY dTUMU KitaccaMu. Hanpumep, Ha
CXEME XOPOIIO BUAHO, YTO KaKJIbIM 3aKa3 CBS3aH TOJIBKO C OJHUM MEHIO.
OdeHb YacTO NPUYMHON HEMPABUIILHOTO TOHUMAaHUS TPeOOBaHMI MOJIb30BATENEH SABIIIETCS
HEeNpaBUWIbHOE MOHUMaHNe TOYHBIX 3HaYeHUH ciioB. Hanpumep, B OOJBIIMHCTBE pECTOPAHOB TEPMUHBI
"MeHr0" 1 "3aKka3" MOHMMArOTCS OJJMHAKOBO, @ TPAKTOBKA TEPMUHOB "MYHKT 3aKka3a" v "MyHKT MEHI0"
ropaszio MeHee ogHo3HauHas. [Ipu obcyxneHnn TpeboBaHMii ¢ 3aMHTEPECOBAaHHBIMM JIMLIAMU U3 cepsbl
Ou3HEca HEOOXOJUMO PACKPBITh 0100HBIE pa3nuuusa. CxeMa KI1accoB — 3TO MOJIE3HOE CPEJICTBO, C
IIOMOLIBI0 KOTOPOTO MOKHO IIPOSICHUTh TEPMUHBI U OTHOILIEHUS MEXY HUMH.
KonuenryanbHas MoJIeNb KJIACCOB MO3BOJIIET COCTABIATH 0a30BBIN CIOBAPH JUIsSl OMMCAHUS OU3HEC-
JOTUKH cucTeMbl. OZIHAKO KJIacChl B IPOrpaMMHOM OOecrieueHHH, Kak paBuiio, ropas3zao dosee
CJIOKHBIE, YeM KOHIIENTyalbHasi MOJIENb, TAK KaK B peau3alui HE0OXO0JMMO yUUTHIBATh
MIPOU3BOIUTENILHOCTD, paclpeieleHue, FTMOKOCTh U Apyrue (hakTopel. YacTo B 0AHOI cucTeMe MOYKHO
HaWTH HECKOJIBKO Pa3HbIX PEAIN3alMi KOHIENTYaIbHOrO KJlacca.
Hanpumep, B pa3HbIX 4acTSIX CUCTEMBI U B Pa3HbIX HHTepdeiicax, CBA3BIBAIOIIMX 3TH YaCTH, 3aKa3bl
MoryT ObITh npeactaBieHsl B popmarax XML, SQL, HTML u C#.Csi3p MeXly 3aKa30M U MEHIO MOXHO
IIPEJCTaBUTh MO-PAa3HOMY, HAIIPUMEP € MOMOIIbIO CChUTOK B Kojie C#, OTHOIIEHU B 6a3e TaHHBIX WIH
N/I nepexpecTtHbIX ccbutok B XML. HecMmoTpst Ha 3TH pa3nuuus, KOHLIENTyaabHas MOJEIb
MIPEJOCTaBIIAET BaKHbIE CBE/ICHUS, HICTUHHBIE BO BCEX YACTSIX MPOrpaMMHOro odecrneyeHus.Cxema
KJIACCOB B OTOM IIPUMEPE MOKA3bIBAET, YTO B KAKIOU PEAIM3ALNN 3aKa3 CBA3aH TOJIBKO C OJHUM MEHIO.
Co3naHue cxembl KJ1accoB TpeOOBAHUH MO3BOIET KOMaHE Pa3pabOTYUKOB!

e OIpenensiTh U CTaHAAPTU3UPOBATh OCHOBHBIE TEPMHUHBI, HCIHOJb3YyeMBbIE i1 OOCYKICHUS

NoTPeOHOCTEH MoTb30BaTENeH;
e MPOSICHATH OTHOLIEHUS MEXKIY STUMHU TEPMUHAMMU.
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B xoHIENTYya pHOM CXeMe KIacCOB OOBIYHO HE CTOUT N300paXaTh CTPEJIKH, YKa3bIBAIONIHE HA
accoIMaluy, YToOBbI TOKa3aTh BO3MOXKHOCTH Niepexoaa. Ha cxeme He mpeacTaBiseTcs

peanm3anus. ACCONMAIMY MPEICTABISIOT CBSI3M MEXy 00beKTaMu peassHoro Mupa. Crenyromniee
pacumpenue Visual Studio nenaet HeHanpaBJIEHHbBIE CTPEIIKU CTPEJIKaMu 1o ymMordanuto: Sample: UML
Domain Modeling features.

Oro0paxeHue OM3Hec-IPaBUJI

busnec-nipaBmiio — 310 TpebOBaHME, HE CBA3aHHOE C ONPE/CICHHBIM BAPHAHTOM HUCIIOJIB30BAHNS,
KOTOpO€ He0OXO0IMMO COOJII0/IaTh BO BCEX YACTAX CUCTEMBI.

MHorue 6u3Hec-mpaBuIa MPEICTABISIOT COO0M OTpaHUYCHHUST OTHOIICHUN MKy KOHIICTITYJIbHBIMHU
KJ1laccaMu. OTH cmamuyecKuebu3Hec-npasuia MOKHO 3aITUCaTh B BUJIe KOMMEHTapUEB, CBA3aHHBIX C
COOTBETCTBYIOIIMMHU KJIACCAMHU Ha KOHIIENTYaJIbHOM cxeMe KiaccoB. [Ipumep.

B noboM 33Ka38 BCE INEMEHTHI MOKHO YKa3aTh
TONLKO W3 OHOMO BLIGPAHHOrO MEHH.

S
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Hunamuueckue buznec-npasunia OrpaHUYUBAIOT JIOMTYCTUMBIE TIOCIEI0BATEIBHOCTH COOBITHIH. Hanmpumep,
CXeMY IOCTIeIOBATEIBHOCTEH MIIH CXEMY AESITEITHHOCTA MOXHO MCIIOJIb30BaTh, YTOOBI IIOKA3aTh, YTO
MIPEeX/ie YeM COBEpILIATh IPyTHe ONEepallii B CUCTEME, IT0JIb30BATENb J0JKEH BBIMOJIHUTh BXOI.
Hanpumep, MHOTHE TUHAMHUYECKHE MTPaBHiia MOKHO chopmynupoBath 6osiee 23 PpexTHBHO U B OoJiee
o01mieM BHJie, 3aMEHUB UX CTATUYECKUMH TpaBuiamMu. Hampumep, B K1acc B KOHIENTYaIbHOM MOIETH
KJIACCOB MOXHO J00aBuTh Jlornyeckuit atpudyt "Logged In". Torna Logged In Oyzaer noGaBisThes B
KayecTBe MOCTYCJIOBUS BapUaHTA UCTIOIb30BaHUS "BXOJ] B CUCTEMY" U MPeTyCcIoBHs OOIBIINHCTBA
JPYTUX BapHaHTOB UCTIOIB30BaHUs. biiaromgaps sToMy mMoaxoy MOXKHO He OTPEIeTISITh BCE BO3MOKHEIE
KOMOMHAIIMK TTocTeioBaTeabHOCTeN coObITHI. KpoMe Toro, 3TOT moaxon siBisercst 0ojee rTHOKUM Ipu
HEOOXOUMOCTH T00ABUTH B MO/ICTTh HOBBIE BAPUAHTHI HCITOJB30BAHHS.

OOparuTe BHUMaHUE, YTO B JAHHOM clly4yae peub HJIeT 0 BBIOOpe crocoba onpeaeneHust TpeOoBaHuH,
KOTOpBIH HE 3aBHCUT OT cIlocoda peanusainuu TpeOoBaHUI B MPOrpaMMHOM KOJI€.

Onucanue TpeOOBAHNH K KAYECTBY 00CIYKMBAHUSA

Cy1iecTByeT HECKOIBKO KaTeropuii TpeOoBaHMil K KauecTBY oOcmy)uBaHus. Cpelrd HUX MOKHO
BBIICIIUTH CJ'IG)I}’IOHII/Ie.

e [Ipou3BOAUTENBHOCTD

¢ besomacHoCTh

e Tlome3Hnocth

o Hanexuocts

e  YCTOMYMBOCTD
Hexotopsie u3 3Tux TpeOOBaHMIT MOXXHO BKIIIOUNTDH B OMMCAHUS KOHKPETHBIX BAPUAHTOB
HCIIOJIB30BAaHUS. I[pyme Tp€60BaHI/I}I HC OTHOCATCS K BapI/IaHTaM HUCIIOJIb30BaHUA, HOE)TOMy
PEKOMEHIYEeTCSl 3aMKcaTh UX B OTACIBbHBINA JOKYMEHT. [10 BO3MOKHOCTH PEKOMEHIYETCS HCTIOIB30BaTh
CJIOBaph, ONpEeNCHHBII B Moienu TpeboBaHuil. OOpaTuTe BHUMaHUE, YTO B CIEAYIOIEM PUMEpe
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TJIABHBIC CJIOBA, UCIIOJIb3yEeMbIC B TPEOOBAHUSX, SIBIISIIOTCS Ha3BaHUSIMH CYOBEKTOB, BAPUAHTOB
HCIIOJIB30BaHUA U KJIACCOB U3 HpGI[bIILYIJ_II/IX HHHIOCTpaHHﬁ.

Ecnu pectopan yganuT myHKT MEHIO, TTOKa KJIMEHT 3aKa3bIBaET €11y, JII0ObIE IMYHKTHI 3aKa3a, CBI3aHHBIC C
3TUM HYHKTOM MCHIO, 6y,Z[yT BBIACJICHBI KpaCHLIM.

OT1o0pazkeHHne padouero Npoiecca Me;KIy moJjib30BaTeJIsiMi U CHCTEMO

Jli1s oToOpaxkeHus: paboyero npoiecca Mexay pa3HbIMU BapHaHTaMU UCIIOJIb30BAaHUS MOYKHO
HCIIO0JIb30BATh CXEMY JIESITeIbHOCTU. BO MHOTHX Cily4yasix peKOMEHAYETCS HaYMHATh CO3/IJaHue MOJCIIN
TpeOOBaHUII C COCTABIICHUS CXEMBI JIEATEIHHOCTH, Ha KOTOPOU TOJIKHBI OBITH OTOOPAKEHBI OCHOBHBIE
3aJ1a4M, BBIIIOJIHSAEMBIE [10JIb30BAaTEIEM — KaK B CUCTEME, TaK U 3a €€ MpeeIaMu.

[Tpumep.

aeicreme "3akasatb em‘j

.9( Bribpath MeHio )

%

BelGpaTe 3MNeMenT
MEHD

(
{%
Qo )>@)

MOKHO COCTaBUTh CXEMbI BAPHAHTOB HCIIOJI30BAHUS U CXEMBI ICITEILHOCTH, YTOOBI IOKA3aTh pa3HbIC
MIpe/ICTaBICHUs OAHUX cBeAeHMt. CxemMa BapuaHTOB HCIIOIb30BAHMS OOJbIIE MOIXOAUT IS
O0TOOpaXCHWSI BIIOYKCHHOCTH OT/ICTBHBIX JICUCTBUN B ACSITEILHOCTD, OJTHAKO HA TAKOW CXeMe He
oTtoOpaxaertcs pabounii mpouecc. [Ipumep.

“BKNOYHTES - .
[ _.-"'"'
A [ T BRI TR, BeiGpate
illlaﬁ FFKE3ATE eny l‘.._ ......................... by MEHID

KnuenT b

«BKNOYMTES ™,

BebpaTe
3NEMEHT MEHID

O6paTI/ITe BHUMAHHE, YTO CXEMBI ACATCIbHOCTHU MOXHO HUCIIOJb30BATh JJIA 1/1306pa>1<eHH$[ aJIFOpI/ITMOB,
JEHCTBYIONIMX B MPOTPAMMHOM 00ECIIEYeHNUH, HO TIPH UCIIOJIb30BAHUU CXEM JUIsl OM3Hec-Tpolecca
HY)KHO OT06pa)KaTI) Ha HUX JleﬁCTBHSI, BUJIUMBIC BHC CUCTCMBI.

OT1o0paskeHHe B3aMMOAEHCTBHIT MEKIY M0Jb30BaATEJISIMH M CHCTEMOM

CxeMmoii mocnenoBaTeIbHOCTEH MOKHO BOCIIONIB30BAThCSI, YTOOBI MOKa3aTh 0OMEH COOOIICHUSIMHI MEXKTY
CUCTEMOM U BHEIIHUMU CyOBEKTaMU WJIM MEX]Ty YAaCTSIMU CUCTEMbI. Tak MOKHO CO3/1aTh IIPEJICTaBICHHE
11aroB B BapMaHTE UCIOJIb30BaHUs, KOTOPOE SICHO MOKA3bIBAET MOCIIE0BATEIBHOCTD

B3auMoeicTBU. CXeMBI TIOCIeIOBATEIbHOCTEH 0COOCHHO A()(DEKTUBHBI, €CJIM B BAPHAHTE
WCIOJIb30BAHUS HECKOJIBKO B3aUMOJICHCTBYIOIIMX CTOPOH 100 cucteMa umeer AP

[Tpumep.
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OI[HI/IM nu3 HpeI/IMyH_IeCTB CXEM HOCJICI[OBaTeJIBHOCTeﬁ ABJIACTCA TO, YTO OHHU ITIO3BOJIAIOT JICTKO YBI/IIIGTB,
KaKue COOOIICHHS IMOCTYIAI0T B pa3padaThiBacMyto cucteMy. UToObI pa3paboTaTh CHCTEMY, MOXKHO
3aMCHUTH OAUH )KI/I3HCHHBII71 IIHUKJI CUCTEMBI OTACIIBHBIMUA KU3HCHHBIMU ITUKJIIAMHA AJI1 KaXXI0T'0
KOMITOHEHTA, a 3aTeM ITOKa3bIBaTh B3aMMOJICHCTBHS MKy HUMHU B OTBET Ha Ka)J0€ BXOJSIIIEE
COOOIICHHE.

Hcnoab30Banne MOJIEIH I YMEHbIIEHHSI YMCJIa HECOOTBETCTBH

Co3anue MOZeTH, KaK MPAaBHJIIO, TIO3BOJISICT 3HAUYNUTEIILHO YMEHBIIIUTh YHUCIIO HECOOTBETCTBUH H
HEOIHO3HAYHOCTEH B TPeOOBAHMUSX TOJIb30BaTeNel. Pa3Hbie 3aMHTEpECOBAHHBIC JIUIIA YACTO MO-PAa3HOMY
MMOHUMAIOT MPOU3BOACTBEHHYIO CPE/y, B KOTOpOi paboraeT cuctema. CiieqoBaTebHO, IPEXK/Ie BCETO,
HeO6XOI[I/IMO PAa3pCIINUTh TaAKUC Pa3JINYUA MCKAY KIIMCHTAMU.

Bb1 00HapykuTe, 4TO MHOTHE BOTIPOCHI O OM3HEC-CpeJle BOSHUKAIOT €CTECTBEHHBIM 00pa3oM Mpu
CO3JIaHUM MOJICIIH. 3aj1aBast TH BOTPOCHI MMOJIb30BATEISAM, MOKHO YMEHBIIIUTH YUCIIO HEOOXOTUMBIX
M3MEHEHHI Ha MOCIIEAYIOIINX dTarax npoekra. Hmwke nmpencraBieHbl HEKOTOPBhIE KOHKPETHBIE BOIIPOCHI,
KOTOpPbIC BHAaYalle MOXKHO 3a/1aTh ce0e, a TOTOM O0PaTHUTHCS C HUMHU K 3aMHTEPECOBAHHBIM JIMIIAM, €CITH
HE YAaJI0Ch TIOJYYHUTh Ha HUX YETKOTO OTBETA.

Jns Kakaoro Kiacca B MOJENH TpeboBaHHM HeoOxomumo 3anath Bompoc "Kakoit BapuaHT
UCIIOJIb30BAaHUS CO3JaeT SK3eMIULIphl JaHHoro kinacca?". Hampumep, miast cimy»Obl 3akasza eabl
yepe3 MHTepHeT MOXKHO cripocuTh: «Kakoil BapuaHT MCIIOJIB30BaHUs CO3AAET FK3EMILIAPHI Kilacca
"MeHo pectopaHa'"?» OTO TO3BOJIMT HavaTh OOCYXICHHE O TOM, KaK HOBBIM pecTopaH
HOJITUCBIBaeTCA Ha paboTy co ciTy:k00i1 U MpeaaraetT cBoe MEHI0. AHAJIOTHYHbIE BOIPOCHI MOKHO
3aJaBaTh O TOM, YTO CO3A€T WU U3MEHAET aTpHOyThI U aCCOLMALINY.

Jlig kaXa0ro BapuaHTa UCIIOJIb30BaHMS B MOJIENIH TPeOOBaHUM MOIBITAMTECH ONMUCATh PE3YJIbTAT
(MM MOCTYCIIOBME) Ka)KIOrO BapuaHTa MCIOJIb30BAaHMUS C MOMOILIbIO CJIOB, MPEIOCTABICHHBIX
CXeMaMH KiaccoB. Bo MHOrumx ciydasx peKOMEHAYEeTCsl IIOKa3blBaTh CJIEACTBUE BapHaHTa
UCIOJIb30BAHUSA, COCTABISSl ICKU3 HK3EMIUIIPOB KJIACCOB JO M IOCIE BXOXKACHUS BapUaHTa
ncnosb3oBanus. Hanpumep, ecnu nocTycioBUe BapuaHTa MCIOJIb30BAaHUS INIACUT "IYHKT MEHIO
no0aBiiseTcsl B 3aKa3 KJIMEHTA", HEOOXOIMMO COCTABUTh 3CKM3bl IK3EMIUISIPOB AJIS KIJIACCOB
"myHKT 3aka3a" u "myHKT MeHIo". [lokakuTe ciencTBUs BapHaHTa HCIIOJIb30BAHMS, HAIPUMED
HOBYIO CCBUIKY WJIM HOBbII OOBEKT, HA HOBOM PHCYHKE WJIM BBIIEINTE UX APYIMM LBeTOM. YacTto
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9TO MO3BOJISIET HAYaTh OOCYKICHUE O TOM, KaKHe CBEACHHSI HEOOXOIMMBI B MOJIEIH. XOTS KJIACCHI
TpeOOBaHUI He CBs3aHbl HANPSAMYIO C pealu3alieil, OHM ONHCHIBAIOT CBEIEHUS, KOTOpHIC
noTpedyeTcst XpaHUTh U NepeiaBaTh B CHCTEME.

e 3anaiite Bompoc 00 orpaHM4eHusX arpuOyToB M accoumanuii. Ocoboe BHUMaHUE YACTUTE
OTPaHUYCHUSIM, PACTIPOCTPAHSIONINMCS Ha HECKOJIBKO aTPHOYTOB MIIM aCCOLUALIUI.

e 3anmaiiTe BONPOC O [OMYCTUMBIX U HEAOMYCTHUMBIX IIOCJIEJOBATEIBHOCTAX BapHAaHTOB
VICTIONIb30BaHMS, MPOMUIIOCTPUPOBAB HUX C IOMOIIBIO CXEM IOCIEIOBATEIBHOCTEH WM CXEeM
JeSITeIbHOCTH.

[Tpoananu3upoBaB CBSA3M MEXKy IPEACTABICHUSIMHE, IPEIOCTABISIEMBIMH Pa3HBIMU CXEMaMH, MOKHO
OBICTPO Pa300paTHCSI B OCHOBHBIX TEPMUHAX, C KOTOPHIMHU pabOTaIOT MOJIB30BATENH, U IOMOYb
MOJIb30BATEISIM HOHSATh, YTO UM TPEOYeTCsl OT CUCTEMBI. TaKke MOXKHO JIydIlle TIOHSTh, B OTHOIICHUH
KaKHX TpeOOBaHMI 3aMHTEPECOBAHHBIE JIUIIA UCIIBITHIBAIOT HAMOOJBIINE COMHEHUS. MOXKHO
3aIuIaHUPOBATh Pa3paboTKy 3THX (GyHKIMH (110 KpaliHel Mepe, B yIpOILIeHHON GopMe) Ha paHHEH CTaun
MIPOEKTA, YTOOBI MOJIb30BATEIN MOTJIIH ITOIKCIIEPUMEHTHPOBATH C HUMHU.

JladopaTopHasi padora 17. [IpoekTpoBaHue roTOBBIX NPOEKTOB. 3aJaHUs JJIsl CAMOCTOATEIbHOM
padoThI

Lenb pabomsi

OCHOBBIBasICh Ha 3HAHUSX, MTOJIYICHHBIX B IPEIBIIYIINX padoTax pa3padboTaTh OCHOBHBIC JHATPAMMBI
UML s mopenupoBaHust paObOTHI 3aJaHHBIX HH()OKOMMYHHUKAITMOHHBIX CUCTEM.

O6uwue ceedeHus
XapaKTepI/ICTHKa N HA3HAYCHUC I/IH(l)OpMaIII/IOHHbIX CUCTEM

WNudopmannonHas TexXHoJI0rHst 00pabOTKH JaHHBIX MpeAHa3HaueHa IS PEIIeHUs] XOPOIIO
CTPYKTYPHUPOBAaHHBIX 33]1a4, TI0 KOTOPHIM UMEIOTCSI HEOOXOIMMbIEC BXOIHbIC TAaHHBIC U N3BECTHBI
QJITOPUTMBI U IPYTHE CTaHJapTHBIE MPOLEAYPHl HX 00paObOTKU. DTa TEXHOJIOTHsI IPUMEHSETCS HA YPOBHE
OTIEPAIIMOHHON (MCTIOIHUTEIBCKOMN ) ACSITEIIPHOCTH TIEPCOHAIa HEBBICOKON KBATM(PUKAIIMK B IIEIIAX
aBTOMAaTH3allM1 HEKOTOPBIX PYTUHHBIX MOCTOSIHHO MMOBTOPSIOIIUXCS ONEPaLUil yIPaBIeHYECKOTO TPY/Ia.
Ha ypoBHe onepariioHHOHN JIeATEIBHOCTH PEIIAIOTCs CISAYIONIHNE 3a1auu:
e 00paboTka JaHHBIX 00 ONepausIX, MPOU3BOJUMBIX (PUPMOIi;
e  CO3/aHHWE MEPHOAMUYECKUX KOHTPOJIBHBIX OTYETOB O COCTOSIHUM JIEN B GUpPME;
e IIOJly4Y€HHE OTBETOB HAa BCEBO3MOXKHBIE TEKYIIHE 3alpOChl U 0(OPMIIEHUE UX B BUIE OyMa)KHBIX
JOKYMEHTOB HJIM OTYETOB.
IIpumep: oneparysi MpOBEPKH HAa COOTBETCTBHE HOPMATHUBY YPOBHS 3allacOB YKa3aHHBIX TOBApOB Ha
cknazne. [Ipu yMeHbIIeHnU ypOBHS 3amaca BeIJAaeTCs 3aKa3 MOCTABIIMKY C YKa3aHUEM MOTPEOHOTO
KOJINYEeCTBA TOBAPA U CPOKOB MTOCTABKH.
Cy1iecTByeT HECKOIBKO OCOOEHHOCTEN, CBA3AHHBIX ¢ 00paOOTKOM JaHHBIX, OTIINYAIOUINX JAHHYIO
TEXHOJIOTHIO OT BCEX MPOYMX:
1. xaxnoil pupme mpeAnrucaHo 3aKOHOM MUMETh M XPaHUTh JaHHBIE O CBOCU JESTEILHOCTH, KOTOPHIE
MOYKHO UCIIOJIb30BaTh KaK CPEACTBO 00ecneueH s U MoIepKaHusl KOHTPOJIA Ha (pupme;
2. pelieHHe TOJBKO XOPOIIO CTPYKTYPUPOBAaHHBIX 3ajad, s KOTOPBIX MOXKHO pa3padoTaTh
QJITOPUTM;
3. BBINIOJIHGHHWE CTaHIAPTHBIX Mporeayp o0paboTku. CyIIecTBYIOMIME CTAHIAPTHI OMPEICISIFOT
TUIOBBIE POLeypbl 00pa0OTKU JAHHBIX U MPEANHUCHIBAIOT UX COOIIOAECHNE OpraHU3alusIMu BCexX
BUJIOB;
4. BBINOJHEHUE OCHOBHOIO 00beMa pabOT B aBTOMATMYECKOM PEKUME C MHUHHUMAJbHBIM y4acTHEM
YeNI0BEKa;
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5. HCMOIb30BaHHE JETATU3UPOBAHHBIX JTAHHBIX. 3aMUCU O JESATEILHOCTH (GUPMBI UMEIOT JIeTaIbHbIN
(moapoOHbBIN) XapakTep, MOMYCKAIONUN TPOBEJACHHWE peBu3Mil. B mpomecce peBu3un
JeSTENIbHOCTh (PUPMBI IIPOBEPSIETCA XPOHOJOTUYECKH OT Havasla Meproja K ero KOHILy U OT KOHIIa
K Hayaiy;

6. TpebOBaHME MMHHUMAJIHHOW MOMOIIM B PEUICHUH MPOOJIEM CO CTOPOHBI CHEIHATMCTOB APYTUX
YPOBHEM.

OcHOBHbIE KOMIIOHEHTBI

[ Baza Rarmmo ]
Chap Ofpabomc panEst Cod BaEGie OTHETOE
TAHHELE . .
pyrom- Copm- Arpermpo-| Brenoic- " | mepEomm- i1}
popEa ponka BalEe JeaHE UECHI Anpacy
A
k4
T w2 Hagopmama gaa
BHenHA cpeme BHYTPEHHEN O H BHELHEr O
HCT R O BAHELA

Puc. Ocnosnvie komnonenmor 06pabomru OAHHbIX.

Coop pannbIx. [To Mepe Toro kak upma Mpou3BOAUT NPOIYKIMIO WIH YCIYTH, KaX/10€ ee IeHCTBHE
COIIPOBOXKAAETCA COOTBETCTBYIOIIMMH 3aUCAMU JaHHBIX. OOBIYHO NEHCTBUS (PUPMBI, 3aTparuBaroIife
BHEIIIHEE OKPYKEHHE, BBIJICTSIOTCS 0C000 KaK Olepanuu, Mpou3BoArUMbIie (GUpMOii.

O0pa6oTka gaHHbIX. {711 CO31aHUA U3 MOCTYMAOUIUX JaHHBIX HH(OpMaLMK, OTpakarolen
JesITebHOCTD (PUPMBI, UCTIOIB3YIOTCS CIIEAYIOINE TUIIOBBIE ONEpaIlUu:

e KJaccu(UKAIMS OJHOTO WM HECKOJBKHUX CHMBOJIOB. DTH KOJIbl, BbIpa)kalolIlUe OINpeJIeICHHbIE
NpPU3HAKH OOBEKTOB, HCHOJB3YIOTCA NS WIACHTU(UKAIUM W TPYNIHUPOBKH  3aIUCEH.
Ilpumep. Tlpu pacuere 3apaOOTHOM TJIATHI KaXK[as 3alUCh BKIIOYAeT B ceOs Kop (TabenmbHBII
HOMeEp) pabOTHUKA, KO MMOJIpa3/ieleHns], B KOTOPOM OH padOTaeT, 3aHUMAaeMYIO JI0JKHOCTb U T.I1.

e COPTHPOBKA, C IOMOIIBIO KOTOPOI yIOPSAIOUYMBAETCS MOCIEI0BATEIbHOCTD 3aMHCei;

e BBIUMCIICHUS, BKIIOYAMOUIMEe apu(METHYECKHEe U JIOTMYECKHE OIepalud. OTH OlepaluH,
BBITIOJTHSIEMBIE HAJ JAaHHBIMHU, JAIOT BO3MOXHOCTb MOJTy4aTh HOBBIE IaHHBIE,

e YKPYNHEHME WIM arperupoBaHue, CIy’Kallee JUld YMEHBIIEHUS KOJIMYECTBA JAHHBIX U
peanuzyeMoe B popMe pacieTOB UTOTOBBIX UM CPEIHUX 3HAUCHUH.

XpaHeHue JaHHBIX. MHOTHE ITaHHBIC HA YPOBHE ONEPALMOHHON JesTETbHOCTH HE00X0AUMO COXPAHATh
JUISL TIOCJIEYIOIEr0 MCIIONb30BaHus. [ MX XpaHeHus co3/1alTcs 0a3bl JaHHBIX.

Co3nanue oT4eTOB (10KYyMeHTOB). B nHpopManmonHoi TeXHOI0rMH 00pabOTKH JaHHBIX HEOOXOIMMO
CO03/1aBaTh JOKYMEHTHI JIJIsl pyKOBOJICTBA M paOOTHUKOB (UPMBI, a TaK)Ke JJIs BHEITHUX napTHepoB. [1pu
9TOM JIOKyMEHTBI MOT'YT CO3/J1aBaThCs KaK IO 3alpOCy WIIM B CBSI3U C MIPOBEJCHHON (hrpMoil oneparueit,

TaK U NepUOJANYECKU B KOHIIE KaXJI0TO Mecsilla, KBapTaia Ui roja.

BapuaHmbi 3a0aHul
HNHudpopmManuoHHas CHCTEMA 10 OTBHICKAHHUIO PLIHOYHBIX HHII

[Ipu nokymnke TOBapoB B HEKOTOPHIX (prpMax MH(OpPMALIMOHHAS CHCTEMa PETUCTPUPYET JaHHbIE O
MIOKYTAaTeJe, YTO MO3BOJISIET:
e OIpeneNsaTh TPYNIbI MOKYMaTeaeil, X COCTaB M 3alpocChl, a 3aTe€M OPHUEHTHPOBATHCS B CBOEH
CTpaTeruy Ha HanboJee MHOTOYHCICHHYIO TPYIIILY;
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e TIOCHUIATH MOTCHIIMAIBHBIM MMOKYIIATEIISAM Pa3IuIHbIC IPEAJIOKEHUS, PEKIaMy, HAIIOMUHAHHS,
e IIPENOCTABIATH MIOCTOSHHBIM ITOKYIIATEISIM TOBAPBl U YCIYTH B KPEIUT, CO CKUJKOU, C OTCPOUKOU
IJIaTEXKEN.

HNudpopManmoHHbIe CHCTEMBI, YCKOPSIOLIHE MOTOKHA TOBAPOB

[Ipennonoxum, pupma ciennaau3upyercs Ha MocTaBKax MpoaAyKToB B OonbHUIlY. Kak u3BecTHo, UMETh
OoJIbLIME 3a11achl IPOIYKTOB Ha CKJIAAax (PUPMBbI OYEHb HEBBIMOJHO, & HE UMETh UX HEBO3MOXKHO. J[7s
TOr0 4yTOOBI HAWTU ONTUMAIBHOE PELIEHUE 3TOM MPoOIeMbl, pUpMa yCTaHABIUBAET TEPMUHAIIBI B
00CITy’)KHBaEMOM YUPEKICHUH U TOJKIIOUACT UX K HH(POPMAIIMOHHOM cucTeMe. 3aKa3uuK IpsMo ¢
TE€PMHHAJIA BBOJIUT CBOM MOXKEJIAHUS 110 IPEIOCTABIAEMOMY €My KaTajory. DTU JaHHbIE OCTYMAIOT B
MH(POPMALMOHHYIO CUCTEMY IO YUYETy 3aKa30B.

Menemxepsl, 1enasi BBIOOPKHU M0 MOCTYNUBIIUM 3aKa3aM, IPUHUMAIOT ONIEPATUBHbIE YIIPABICHYECKUE
pelIeHus 0 J0CTaBKE 3aKa34yuKy HY>KHOI'O TOBapa 3a KOPOTKUN ITPOMEKYTOK BPEMEHH.

NudopmanuoHHbie CHCTEMBI 110 CHHYKEHUIO H3/1ePKeK POM3BO/ICTBA

3T UH(OPMAIIMOHHBIE CUCTEMBI, OTCIEXHBask Bce (pa3bl IPOU3BOJCTBEHHOIO IIPOIECcca, CIIOCOOCTBYIOT
YIYUIICHUIO YIIPABICHHS U KOHTPOJIs, O0Jiee pallMOHAIBHOMY INIAHUPOBAHUIO U HCIIOJIB30BaHUIO
NepCOHasa U, KaK CJIEACTBUE, CHUKEHUIO CE0ECTOMMOCTH ITPOU3BOAUMON IPOAYKIUH U YCIIYT.

HNudopmanuoHHbie CHCTEMbl ABTOMATH3AIUM TEXHOJIOTHH ("'MeHeKMEHT YCTYNoK'")

CyTb 3TOl TEXHOJIOTUU COCTOUT B TOM, UTO, €CJIU 10XO0/ (PUPMBI OCTAETCs B paMKax peHTa0eIbHOCTH,
NOTPEOUTENIO AETA0TCA Pa3Hble CKUIKU B 3aBUCUMOCTH OT KOJIMYECTBA U JUIMTEIbHOCTH KOHTPAKTOB. B
ATOM Cily4yae MoTpeOuTeNlb CTAHOBHUTCS 3aMHTEPECOBAH BO B3aUMO/JIeHCTBUM ¢ pUpMOIi, a pupma TeM
CaMbIM NPHUBJIEKAET JIOMOJIHUTEIBHOE YHCIIO KIUEHTOB. EciM e KIIMEeHT He JKelaeT B3auMOeCTBOBATh
C TaHHOHM (MPMOU U MEPEXOTUT HA OOCTYKUBAHHUE K APYTOH, TO €Tr0 3aTPaThl MOTYT BO3PACTH M3-32
MOTEPU MPEJOCTABIAEMBIX €My paHee CKUIOK.

Cucrema 00padoTku MeTeouHpopManuu

®dupma “NeMeo” xenaeT 3aka3zaTh cucTeMy 00pabOTKH MeTeOMH(GOPMAITIH, COCTOSIIIYIO U3 JBYX YacTeH.
[TepBas npeqHa3zHavyeHa Ui CO3JaHMS U PEIaKTUPOBAHUS KapT MECTHOCTH. BTopas amns HaHeceHus Ha
KapThl IBMKEHUS BO3IYIIHBIX Macc U IUKIOHOB. [Iporiecc aBmkeHUs JOKEH 3a71aBaThesi popmyrnamu. B
1[eJIOM CUCTEeMa JOJI’KHA JTaBaTh BO3MOKHOCTh OJ1arojapsi aHMMaIluy MOJMyYnTh HArJIsAHOE
MpeCTaBlIeHHe 00 M3MEHEHUH METEOYCIIOBHIA Ha HECKOJIBKO JTHEH BIIEpe]I.

OYHKIIMOHUPOBAHNE CUCTEMBI TPE/IoNaraeTcs Ha JIOKaTbHOM KoMmbioTepe. PaboTa B cucteme nomkHa
BKJIFOYATh B ce0s TPpHU 4aCTU: pCAAKTUPOBAHHUEC KAPT; 3aJaHUEC U PCAAKTHPOBAHUC IBUXCHUS BO3AYUIHBIX
MAacc ¥ IUKJIOHOB; JEMOHCTPAIIUS TIOTOAHBIX YCIOBUH.

Web-cepBuc

Heo6xomumo peann3oBath Ha CTOPOHE cepBepa XPaHUIIUIIE, B KOTOPOE MOYKHO TIOMEINATh aJTOPUTMBI B
HEKOTOPOM CTaHJIapTHOM BUJE, a IOTOM HCHOJHATH UX. J{JI MPOCTOTHI AITOPUTMBI MOTYT MPEJICTABIATD
co0oif MmaremaTuueckue Gpopmyisl. B anroputmax qoiKHBI ObITH 3asBJICHBI CIIEIYIONINE JaHHbIE:

® BXOJHBIC JIaHHBIE;

® BBIXOJHbBIC JAHHEIE;

® KOJ aJITOPUTMOB.
JlocTym K anropuT™MaM JOJKCH OBITh OTPAaHMYEH Ha OCHOBE Pa3/ICIICHUS MIPAB 110 POJISIM.
Web-cepBuc nomkeH ObITh pacCUMTaH Ha HEOOJIBIIIOE YHCIIO MMOJIB30BATENCH U pabOTy B JIOKATBHOMN CETH.
K web-cepBucy nomken ObITh peann3oBaH pa3aeieHHbBIN JOCTYIT OJIb30BATEIICH.
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OOBEKTHI CUCTEMBI: TI0JIb30BATEINb, POJIb, AITOPUTM, Web-cepBrc.
ITonp30Barenu: IOTKH, NapoJib, POIb.
[Tonb3oBaTenp MOXKET Ha Web-cepBrce OCYIIECTBISTh CICAYIOIINE ACHCTBHS: pa3MelaTh alrOPHUTMBI;
M3bIMaTh HAa PEJAKTHPOBAHKE aJITOPUTMBI; YIAJSATh AlITOPUTMBI ¢ WED-CepBHUCa; UCTIONHSTH alrOPUTMBI.
ANropuT™: HazBaHUE, KOJ (MaTeMaTHYECKOE BbIPAXKEHUE ), IPUHAICKHOCTD I10JIb30BATEII0, BXOJHBIE U
BBIXO/HbBIE [IAPaMETPBI.
Web-cepBuc npenocTaiseT ciieIyronme BO3MOKHOCTH:

® XPaHWTH AJITOPUTMBI HA CEPBEPE;

® [IPEAOCTaBIATH JOCTYI K aJITOPUTMAaM:

O pEeIaKTHUPOBAHUE;
O yJalleHHUE;

® JCIIOJIHEHUE AJITOpUTMa Ha CEPBEpE.
Jlj1s XpaHeHus: aropuTMOB Ha CEpPBEPE CO3AAETCA JEPEBO KaTanoros u ¢ainos. [ kaxaoro
MIOJIb30BATENsl CO3AETCsl KOPHEBOM KaTajior. B 3ToM kaTaore MOTyT XpaHUTbCS, KaK aIrOPUTMBI ((aiiibl
C KOJIOM), TaK U Jpyrue Katanoru. PazyenaeHus npaB ocyIiecTBIsSETCS HA OCHOBE CIIEUAIbHOrO (aiina co
CIIMCKOM I10JIb30BaTeIe, KOTOPhIM JIOCTyIIHA 3Ta nanka. IIpasa Ha nanky Hacineayrorcs. Taxxe MOXXHO
paspeiuTh JOCTYI cpa3y rpyIie nojiab3oBaTeNel, IpuHaaiexallux onpeeieHHol poiu. PegakTupoBaTh
QJITOPUTM MOYKET TOJIBKO I10JIb30BATENb, BBIJIOKUBUIMM anropuT™. MICIIOJTHUTH alrOpuT™M MOTYT TOJIBKO
T€ MOJb30BaTENIN, KOTOPBIM JOCTYIIHA MANKa ¢ aAJITOpUTMOM. VcriosHeHre TpoU3BOIUTCS Yepes
CHeIHaNbHbIN nHTEpdEiic.

8. Bonpochl K 3K3aMeHy

. INonsitus u knaccudpukarus MC.
. [lonsaTna u crpykrypa nmpoekra HC.
. Kuznennsiit nukn 110 UC. Craaun xusnennoro nukia [10 UC.
. Monaenn xxu3nennoro nmukia [110 UC.
. Meroas! u cpeacta npoektrupoBanus MC.
. CTanaapThl MPOEKTUPOBAHHUS .
. Kanonunueckoe npoexkTupoBaHue.
. Crapuu m 3tamnsl npouecca npoektuposanus MC.
. Henu u 3amaun npeanpoexktHoi ctaauu cozaanus MC.
10. Texauueckoe 3amanue Ha co3ganue MC.
11. CoctaB paboT Ha cTaANK TEXHHYECKOTO U paboyero mpoeKTUPOBAHUS.
12. CocraB pabot Ha cTtaguu BBoja B AeiicTBrue MC, sKcIutyaTanuu v COpOBOXKICHUSI.
13. CocraB npoektHoM nokymenTanuu Ha UC.
14. buznec-monens. Monenu AesTEIPHOCTH OpraHU3aIuy "Kak ecTh" U "KakK JTIOJDKHO OBITh'.
15. CocraB, conep:kaHue U MPUHITUIBI OpraHu3aui nHpopmaronHoro odbecrneueHus VC.
16. BuemammnaHoe HHQOpPMAIIMOHHOE 0OecTIeYeHHE.
17. Knaccudpukanus wurpopMmanuu. CocTaB U coAep)KaHHME OINEpaluii  MPOSKTUPOBAHUS
KJIacCU(UKATOPOB.
18. TloHsATHS U OCHOBHBIC TPEOOBAHMSI K CHICTEMEe KOAMPOBAHUS HHPOPMAITHIH.
19. BuytpumamnaHoe nH(pOpMaloHHOE 0OecrieyeHue.
20. IIpoexTupoBaHHUe FKPAHHBIX (POPM JIEKTPOHHBIX JOKYMEHTOB.
21. [loHsiTHE TUTIOBOTO MPOEKTA, MPEANOCHIIKHA TUTTH3AIUU. OOBEKTHI TUITH3AIUH.
22. Meroabl TUIIOBOIO MPOEKTUPOBAHUSA. TEXHOJOTMH MapaMeTPpUYECKU-OPUEHTUPOBAHHOTO U
MOJEJIbHO- OPUEHTHUPOBAHHOTO TPOCKTUPOBAHMS.
23. Tunosoe npoektHoe pemenue (TIIP). Kinaccer u ctpykrypa TIIP.
24. MopenupoBaHue KaK METOJOJOTHYECKAass OCHOBA COBPEMEHHBIX METOJOB pa3pabOTKu

O 00 1N DN B W~
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MH(OPMALIMOHHBIX CUCTEM
25. Ucnonp3oBanne CASE-Texnonoruii. @yHKIIMOHATBHO-OPUEHTUPOBAHHBIN MOAXO/I.
26. Ucnonp3zoBanue CASE-Texnonornii. O0BbEKTHO-OpUEHTUPOBAHHBIN MOIXO/I.
27. ®ynkuunoHanbHas meroanka [IDEF.
28. Ipunnune! noctpoenusa moaenu IDEF0. {narpammel IDEFO.
29. CASE-cpenctso BPWin.
30. duarpammbl moTokoB naHHbIX (Data Flow Diagramm
31. Meron onucanus npoueccos IDEF3
32. MoaenupoBanue naHHbIX. /lnarpammsl "cymHocTh-CBsI3b". Meton IDEFI.
33. OcHOBHBIE TPUHIUIBI 00BbEKTHOTO TTpoeKkTHpoBanus NC
34. OOBEKTHO-OPUEHTUPOBAHHBIN aHau3. ONpeeneHne KJIacCoB U 00bEKTOB
35. XapakrepHble uepTsl si3bika MojenupoBanuss UML
36. O6mas crpykrypa si3bika UML
37. duarpammer UML
38. lmarpammel npenenenToB (Use Case diagram)
39. Auarpammsl gearenbHocTd (Activity Diagram)
40. quarpamma kiaccoB (Class diagram)
41. Tmarpammsl coctostHui (Statechart diagram)
42. luarpaMMbl OTHOIIICHUH MEKy O0BEKTaMH
43. JlmarpaMMbl IOCJIEIOBATEIILHOCTH JieicTBUH (Sequence diagram)
44. Tnarpammbl B3aumoaeiicteuii (Collaboration diagram)
45. Inarpammbl komnoneHToB (Component diagram)
46. Iuarpammbl Tonosorun (Deployment diagram)
47. OobextHO-opueHTHpoBaHHOE CASE cpenctBo Rational Software Architect
48. [IpuHnuIbe! pa3paboTku MporpaMMHBIX cucTeM B Rational Software Architect
49. Texnonorus 6sictporo npoexkrupoanus DMC (RAD- texHomorus).
50. DkcTpemanibHOE IPOTrPaMMHUPOBAHHE.

9. MeToauyeckne yKa3aHusl CTYJA€HTY 10 BHINOJHEHHIO KYPCOBOii padoThl
1 OBILIME NOJIOKEHUA

1.1  Ilesab u 3aga4u BbINOJHEHHS KyPCOBO padoThl

[enpro KypcoBOTO MPOSKTHUPOBAHUS SBISIETCS:

—  3aKperuieHHe TEOPEeTUYECKUX 3HaHWM, TMONy4YeHHbIX mo aucuumiuHe «[IpoekTupoBanue,
BHE/IPEHHE, CONPOBOXKICHUE, HACTPOWKA U IKCILTyaTalus HHPOPMAIIMOHHBIX CHCTEMY,

- IpUOOpeTEeHNE MPAKTUYECKUX HAaBBIKOB Pa0OTHI C IUTEPATYPO JUIsl MOTYUEHHs] HOBBIX 3HAHUM;
3amayamMu KypcOBOTO TPOEKTUPOBAHUS SBIISIOTCS:

—  npuoOpeTeHHne HaBBIKOB CAMOCTOSITETIbHON pabOThI C TUTEPATY PO

—  (opMupOBaHME HABBIKOB CAMOCTOSTENILHOIO pelleHus 3a1aui Ha OBM

—  npuoOpeTeHHe HAaBBIKOB JIOTMYHOCTH, IOCJIEIOBATENbHOCTH, CHCTEMHOCTH B H3JI0KEHUHU
MaTepuasa npu pacKpbITUU TEMBI

—  (dopmupoBaHHE YMEHHSI OMUCHIBATH U 0000IIaTh CBOW COOCTBEHHBIN U UyKOU OIBIT

1.2 O0mme TpedoOBaHMs K KYpCcoBoii padore

KypcoBast pabota BBITIOJIHSIETCS B COOTBETCTBUU C 3aJ]JaHUE HA KYyPCOBOE MPOCKTUPOBAHUE.

KypcoBas pabGoTa BBIMOMHSETCS B Yachl, OTBEACHHbIE Ha  CaMOCTOSITENBHYIO padoTy.
KoHcynbTupoBaHne 10 BO3HUKAIOIIMM B Ipolecce padoThl BONpOCaM IMPOBOAMUTCS COIJIACHO
pacIUCaHHIO KOHCYIbTAIUM.

PaboTa Hajm KypCOBBIM MPOEKTOM MPEAINOojaraeT UCIoJIb30BaHUE HE TOJIBKO OCHOBHOW ydeOHOM
JUTEpaTyphl, HO U JOMOJHUTEIbHOW Y4eOHON M HaydyHOH JHUTepaTypsl C Ielbl0 0ojee MOJHOTO H
BCECTOPOHHETO PACKPBITUS COAECPKaHUSI BOTIPOCOB 3aJaHUSI.
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Kypcoas paboTta m1opKeH cofepKaTh MOSCHUTEIBHYIO 3aUCKY, TpauuecKyro 4acTh (aJIrOpUT™),
KOJI ITPOrpaMMBl M IEMOHCTPAIIMOHHYIO pabouyto mporpammy Ha DBM. [oscHuTenbHast 3anucka J0DKHA
ObITh Mpe/ACTaBiIeHa B BHJE MAIMHOMHMCHOTO TEKCTa C COOJIIOJIEHMEM CTaHAApTHBIX TpeOOoBaHUIl K
(dhopMaTUpOBaHUIO JTOKYMEHTOB B TeKCTOBOM penaktope Word. O0bem mosicHuTenbHOM 3anmucku 15-20
JIUCTOB MAIIMHOIIMCHOTO TeKCTa. [Ipr HEOOXOIUMMOCTH, MOYKHO COCTaBUTh Mpe3eHTAInIo (5-8 ciaiioB).

[IpencraBnsiemast K perieH3ur padoTa JI0JHKHA COJePKAT:

- TUTYJIbHBIN JIUCT;

- 3ajaHue Ha padory;

- cojepKaHHE;

- OCHOBHYIO YaCTh B COOTBETCTBUU C YTBEPKJICHHBIM 33/laHUEM Ha paboTy;

- 3aKJIIOYEHHUE;

- CIIMCOK UCHOJIb30BAaHHBIX UICTOYHUKOB U JIUTEPATYPHI;

- NPWIOXKEHUE - TP HEOOXOAUMOCTH;

- TIepeYeHb YCIOBHBIX 0003HAYECHUH, CHMBOJIOB U TEPMHUHOB - IIPH HEOOXOAUMOCTH.

N3menenue cTpykTypbl pabOThl yCTaHABIUBAETCA KadeIpou.

CrpykTypa u coaepxKaHue KypcOBbIX padOT JOJKHBI COOTBETCTBOBAThH BHIOPAHHOH TeMeE.

[Ipu cobmoiennu ykazaHHBIX TPEOOBAHUHN K U3TI0KEHUIO, aBTOP pabOThI IOJKEH MOKA3aTh:

—  00myo npodeccHOHANbHYI0 KOMIIETEHTHOCTD M 3PYAUPOBAHHOCTH B METOJaX MH(POPMAIIMOHHBIX
TEXHOJIOTMM, IpHEMaMU aHalu3a CJIO0XKHBIX CHCTEM, IPAKTHUYECKOE IPUMEHEHHE INPOLEAYPHOIO H
00BEKTHOTO MOAX0/Aa Ui PeIlleHus] yUeOHBIX U MPUKIAIHBIX 33724,

—  JIOCTaTOYHO TIIyOOKHE TEOpeTHYEeCKHe M MpaKTHYeCKHUe 3HaHWs MO W30paHHOW TeMe, yMEeHHE Ha
TEOPETUYECKONH U MPaKTUYECKOW OCHOBE MOJy4yaTh HOBOE 3HAHME, CIIOCOOHOCTh W yMEHHE BbIOMpPAThH
METOJMKH U TEXHOJIOTMH NPUMEHHUTEIbHO K MH()OPMAITMOHHBIM TEXHOJIOTUSAM;

—  yMeHue noaduparb, U3y4aTh U KOMIUIEKCHO aHAJIM3UPOBATh JUTEPATypHbIE HCTOYHHUKH (yueOHbIE
10co0usl, Hay4HbIE CTaThU, HAY4YHbIE pedepaThl, MOHOTpadUu U JIp.) U CTATUCTUUYECKUE MATEPUAIIbI;

—  yMeHue npoOJeMHOro U3JI0KEHUs MaTepuraa,

—  YMEHHE COIOCTABJIATh U KPUTUUYECKU aHAIM3UPOBATh HAYUHBIE MTOIXO/IbI U UJIEH, I€TaTh BBIBOJIBI,
3aKJIFOYEHHS, PEKOMEHIAINH;

—  yYMEHHUE ONHCHIBaTh U 0000IIaTh CBOI COOCTBEHHBII U UyKOI ONBIT;

—  YMEHHE M3J1araTh U «3alUIIaThy» MOJI0XKEHUS paOoThI.

OO6muMu TpeGOBaHUSIMH K BBITTOJIHEHHOM paboTe SIBISIOTCS:

—  JIOTUYHOCTB, MOCJIEI0BATEIbHOCTh, CHCTEMHOCTD B U3JI0KEHUU MaTepualia Mpu PaCKPbITUH TEMBI;

—  UYETKOCTb IIOCTPOEHMS IJIaHa, IOJIHOTA pealu3alliy UCCIEe10BaTENIbCKUX 3aaY;

—  I[eneBas HaIpaBJIEHHOCTb NPUBOAMMOIO TEOPETUYECKOTO M IPAKTHYECKOrO MaTrepuala, €ro
MOTYUHEHHOCTh MCCIIEI0BATEIHCKOMY 3aMbICITy U aJTOPUTMY PELICHHsI TOCTaBICHHBIX 33]1a4;

—  IpaMOTHOCTH METO/I0JIOTUYECKOTO u METOJINYECKOTO anmnapara UCCIIETOBaHUS
IIPOrpaMMHUPOBAHNS;

—  KOHKPETHOCTb LI€JIEM M 3a/1a4y MCCIEI0BAaHUS, IPUHLINUIINATIbHAS BO3MOKHOCTh UX JIOCTH)KEHUS U
pelIeHus B Xo/ie paboThI;

—  TOJHOTA U3JI0KEHHs BOIIPOCOB IUIAHA;

—  TpUBJEYEHHE IIUPOKOTO0 Kpyra ydyeOHOW M HaydHON IUTEpaTypbl W, B TEPBYIO OUYEpelb,
MIEPBOUCTOYHUKOB; CAMOCTOSITENIbHOCTh, YOEIUTEIbHOCTh apTyMEHTALMU U JJOKa3aTeIbHOCTh CYKIEHU,
BBIBOJIOB U MPEATIOKEHUN, KOTOPBIE COJIEPKATCS B COOTBETCTBYIOUIMX IJ1aBax pabOTHI M 3aKIIIOYCHUH;

—  I'paMOTHOCTh IIOCTAHOBKH M OMMCAHUS SKCIIEPUMEHTAILHON pabOThI;

—  HaJIWYMEe NPUWIOKEHUH, CONEpKaIIUX UCXOAHBIM pabouunii MaTepuar;

—  TPaMOTHOCTh HAIMCaHMS, IPABUIBHOCTb U aKKyPaTHOCTb O(POPMIICHHSL.

TpeOGoBaHUSIMH K CTPYKTYPHBIM 3JIEMEHTaM pabOThI SBISIOTCA - 00s3aTeNbHAs TOTUYECKas CBSI3b
MeXy Ti1aBaMu (MojpasiesamMu) U NOCIeA0BaTEeIbHOCTh Pa3BUTHSI OCHOBHOM T€MBbI Ha MIPOTSKEHUH BCEH
paboTHI.

CryneHT, CaMOCTOSITENIbHO BBHIMOJIHUBIIMKA KypCOBYIO paboTy, OyZer B OONbIIeH CTeneHd
MOATOTOBJEH K PELICHUIO YIPaBIEHYECKUX U MPUKIAAHBIX NPOOJIeM M CUTyaluid, BO3HUKAIOMIMX B



129

npouecce GyHKIMOHUPOBaHUs opranuzauuu. Kpome toro, KypcoBasi paboTa MoAroTaBIUBAET CTYIEHTA K
BBITIOTHEHHUIO JTUTUIOMHOM pa0oThl, B KOTOPOU MPUHATHE PEIICHUN CBS3aHO C YCTEITHOW JeITeIbHOCTHIO
SKOHOMMYECKOI CUCTEMbI OpraHU3alluu B YCIOBHIX (GOPMUPOBAHMS PHIHOYHBIX OTHOLICHHH.

1.3 BeinoJsiHeHHe KypcoBoii padoThI

KypcoBas pabora — 3T0 KOMIUIEKCHas 3aja4ya, IpU PEHIeHUMH KOTOPOW CTYIEHT HCIOJIb3YEeT BCe
3HAHHUS, [IOJIyYEHHBIE NP TEOPETHUUECKON YacTU M3y4EeHUs TUCUUIUIMHBI [IpoexkTupoBanue, BHEApPEHNE,
COIPOBOXKACHHE, HACTPOIIKA U SKCILTyaTalus HHOOPMALIMOHHBIX CUCTEM

Pabora nomkHa UMETh PO ECCHOHATBHYIO TEOPETHUECKYIO M TPAKTUYECKYIO HAPABICHHOCTb.

TeopeTnueckas HampaBIEHHOCTb 3aKJIIOYAETCS B HCIOJNB30BAHMM B PAbOTE TEOPETHUECKHX
IIOJIOKEHUN TIPEIMETa, METONOJIOTMU COBPEMEHHOW HAyKM YIIPABICHUS B PBIHOYHBIX YCIOBHSX.
[IpakTHueckass HaPABJIEHHOCTh BBIPAXKAETCSI B IMPAKTUYECKOM HCIIOJIb30BAHMM MPUHLUIIOB U METOJIOB
npeamera. [Ipodeccuonanbhupie TpeOOBaHUS MPEAIIONATAIOT HATUYNE CBSI3U TEOPUH C IPAKTUKOM.

BrimonHenne KypcoBo pabOOThI MPEACTaBIsSET COOOW TBOPYECKUU MPOIECC, COCTOSLIUN U3
CJIEAYIOIIHUX OCHOBHBIX 3TAIOB:

1. VsacHuTh 3ajaHKe Ha KypcOBOE€ MPOEKTUPOBAHHWE U COCTAaBUThH IUIAH BBIIOJHEHHUS KYpCOBOTO
IIPOCKTA.

2. BbInosHUTE TOUCK U NTOA00P HEOOXOIUMOMN JTUTEPATYPhI IO TEOPETUUECKOMY BOIIPOCY MPOEKTA.

3. BBINOIHUTE TEOPETUUECKYIO YACTh MIPOEKTA, UCTIONB3YI0 YUEOHYIO i HAYYHYIO JIUTEPATYPY.

4. PemmTh BBIYMCIUTENBbHYIO 3amauy Ha OBM, mnpoananu3upoBaTh pe3yibTaTbl U O(QOPMUTH
MOSICHUTEIIbHYIO 3aIUCKY.

5. PenensupoBanue, 3ammra KypcoBoil paboThI.

B 1npouecce BBINOIHEHUsS KypCOBOIO IPOEKTa OCYLIECTBISAETCS TEKYIIUH KOHTPOJIb €ro
BBIIIOJIHEHHUSI CO CTOPOHBI ITPENOAaBaTENS.

BeimonHeHHbIit  KypcoBast paboTa TpEACTaBISIETCS Ha IPOBEPKY s JOMyCcKa K 3alluTe.
JlomyIieHHbIN K 3aluTe KypcoBasi padoTa MOUIeKHUT 3alIuTe Ha Kadeape. 3anura KypcoBOro mpoekTa
JIOJKHA COTIPOBOXAAThCS JIEMOHCTpalueil BbInoiaHeHus nmporpaMM Ha OBM. Ilo pesynbraram 3aimuThl
BBICTABJISIETCSA OLIEHKA, KOTOpas CKJIAAbIBAETCS M3 OLEHOK IO BBIMOJIHEHUIO KYypCOBOTO MPOEKTa, MO
oopMIIeHHIO TIOSCHUTENHHON 3aMHMCKH U TrpadUyecKoi YacTH B COOTBETCTBHH C TPEOOBAaHHSAMH U TIO
3aIlUTe KypCOBOTO ITPOEKTA.

2. METOAUYECKHUE PEKOMEH/JALIMHA 11O BBIITIOJIHEHUIO 3AJJAHUS HA KYPCOBOE
MNPOEKTUPOBAHUE

2.1 Opranu3anusi BbINOJHEHUsI PadOThI

VYcnemHoe BBITIOJIHEHHE KYpPCOBOM pPabOThl, a B TOCIEAYIONIEM U JWIUIOMHON B IEJIOM
CYILIECTBEHHO 3aBUCHUT OT 00ECIIEUEHHOCTH CTYJIEHTa UCXOIHBIM MaTepHrainioM. [ToaToMy npeaBaputeabHoO
CTYACHT OOJDKCH HE TOJIBKO C06paTI> U U3YYUTH HCO6XOI[I/IMI)IG HCXOOHBIEC MOaHHBLIC B HCCJIG,Z[yGMOfI
OpraHM3alii, HO W MpopaboTaTh CHENHMATBHYIO JHUTEpaTypy, 3aKOHOAATeIbHBbIE aKThl W JApyrue
NCTOYHHUKMU. PYKOBOI[I/ITGJIB paGOTBI NEpUOANYCCKU KOHCYJIBTHUPYCT CTYACHTA, 4 OH 06$I3aH OTYUTHIBATHCS
O BBITIOJTHEHHOU paboTe mepesi CBOMM PyKOBOIUTEIIEM.

PykoBoauTenb OKa3bIBAaeT CTYACHTY METOIWYECKYIO MMOMOIIb, HANpPAaBIsAsA ero padoTy, pa3BHUBas
WHUIMATHBY, BCEMEPHO COJCHCTBYS pAa3BUTUIO €ro TBOpUECKoW camocTrosTenbHocTH. (O00 Beex
OTKJIOHCHHAX B CPOKax M Ka4YCCTBC BBLIIIOJTHCHUA pa6OTI>I CTYACHT 00s13aH CBOCBPCMCHHO CTaBUTH B
W3BECTHOCTh CBOETO PYKOBOIUTEIIS.

OcHoBaH#eM JyTst pa3pabOTKU KypCOBBIX pa0OT SBIISETCS 3aJaHKe, TOAMMCAHHOE PYKOBOJIUTEIIEM.

3amaHueM oIpeensieTcss NepedeHb BOMPOCOB, MOJUISKANINX pa3padoTKe B KypCOBBIX padoTax,
TaKKe UX 00BeM.

3amaHue Ha BBIMOJTHEHHE PAa0OTHI OPOIIIOPYETCS B MOSICHUTENBHOM 3aluCKe MOCie TUTYIHHOTO
JIUCTA ¥ BKIIFOUAETCA B HyMEpaInio padoTHI.

3aaHus Ha KypcoBYIO pabOTy JOJKHBI ObITh MOAMKMCAHBI BEAYIIUM MIPEToaBaTesIeM.

SaI[aHI/ISI JOJDKHBI MMCTb TaKXKC OaTbl BbIJA4YM 3aJaHUSA M KOHTPOJBHOI'O CPOKa BBIIIOJHCHHA
paboTHI.
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3aaHus HAa KypCOBOE MPOEKTUPOBAHHUE COAEPIKUT JBE YACTH:
TEOPETUUECKYIO;
MIPaKTUYECKYIO.

Teoperuueckass dacTb 3aJaHUsl NPEANOJAraeT BBINOJIHEHUS aHaldu3a [0 OJHOMY U3
TEOPETUYECKHX BOMPOCOB AUCHUIUIMHBI «[IpoekTupoBanue, BHEApEeHUE, COMPOBOXKICHUE, HACTPOIKa U
SKCIUTyaTanusi WHPOPMAIMOHHBIX cucTeM». Ocoboe BHUMAaHHME TPH BBIMOJIHEHUH TEOPETUYECKOTO
3a/laHusl cleayeT OOpaTUTh Ha CPaBHUTENbHBIM aHAINW3 PA3IMYHBIX aJbTEPHATUBHBIX BApUAHTOB WIIH
Pa3IUYHBIX [TOIXOJI0B K JaHHOH NpoOIeMaTHKE, IOCTPOSHUIO CUCTEM U YCTPOUCTB.

2.2. HOpﬂ)IOK BbIINOJTHCHHUA TeOpeTI/I‘leCKOﬁ YacCTH 3alaHusA:

—  U3Y4YUTh COCTOSIHHE BOIPOCA HAa COBPEMEHHOM YpOBHE, MCHOJb3Yys pPa3jJudyHble HCTOYHHUKHU
nH(popMaLnu;

—  OIpEeleIUTh HaJIUuKe albTEPHATUBHBIX BAPUAHTOB PEIICHUS JaHHOIO BOIPOCa;

—  BBINIOJIHUTH CPAaBHUTEJIbHBIA aHAJIU3 BO3MOYKHBIX BAPUAHTOB;

—  0(OpMHUTH MOSICHUTEIBHYIO 3aIIUCKY 110 TEOPETUYECKOMY BOIIPOCY.

[TpakTrueckast 4acTh 3a/aHus NpeanosaraeT pemieHue Ha OBM  Tpex 3aaau: BBIYMCIUTENBHOM,

dKOHOMHUYECKON M (yHKIHoHanbHOU. [Ipn pemenunun 3agaun Ha 9BM HeoOXxoammo cTporo coOiro1aTh
IIOCJIEZIOBATEILHOCTD BHIIIOJHEHMSI BCEX ATAIOB pellieHus 3a1a4 Ha OBM.

2.3. IlopsiiOK BBINOJHEHUS] NMPAKTUYECKON YaCTH 3aJaHMUS 10 KAXK/A0M U3 peliaeMbIX 3a1a4:

—  BBINOJIHUTh TNOCTAHOBKY 3ajaud U ee (opmanuzauuio B Qgopme, yAoOHOW uisl JaidbHEHIero
peuieHus 3a1auu Ha OBM;

—  paspaboTaTh aJITOPUTM pelieHus 3agadun Ha OBM, mpencraBuB ero B cioBecHOW (opme Ha
€CTECTBEHHOM SI3BIKE;

—  HamucaTh IporpaMMy Ha aIrTOPUTMUYECKOM SI3BIKE COTIIACHO Pa3pabOTaHHOMY alIrOpUTMY;

—  BBIOpaTh MCXOJHBIC JaHHBIC U TOJATOTOBUTH KOHTPOJBHBIA MpUMEp pelieHus 3anaun Ha DBM
COTJIACHO BapUaHTYy 3a/laHus;

—  BBECTH TEKCT nporpamMmMbl B DBM, BEIIOJHUTE €€ OTIaJKy U PEIICHNUE;

—  TPOAHATM3UPOBATH TIOJYYEHHBIE PE3yJbTAaThl, YOETUTHCA B TPABWIBHOCTA BBITTOJHEHUS
KOHTPOJIBHOTO MPUMEPA,;

—  o(hopMHUTh MOSICHUTETHHYIO 3aITUCKY 10 TaHHOM perraeMoi 3aaaue.

[losicHuTenpHAsA 3amucKa JOJDKHA COAEPKATh TAKXKE PE3yibTaThl PEIIECHUs 3aJady, TEKCThI

pa3paboTaHHBIX MPOTPAMM.

2.4. CTpyKTYypa NOSICHUTEJILHOI 3aNNCKU

[osicHuTenpHas 3amucKa J0bKHA 0OPMIIATECS B cTporoM cootBeTcTBuM ¢ TpeboBanus ['OCT k
TEKCTOBBIM JIOKyMeHTaM. Kak INpaBuio, NMOSCHUTENbHAs 3allUCKa COJEP)KUT BBEJIEHUE, PA3ACIbl U
MIOAPA3/AEIIbl, IPUIIOKEHHUS, CIIUCOK JIMTEPATYpPhl U 3aKIIOUCHUE.

Bo BBeneHum maercs KpaTkas XapaKTEpUCTHKa BOIPOCOB KypCOBOTO IPOEKTa M BO3MOXKHBIX
CIOCO0OB PELICHUS OCTaBJICHHBIX 3a/1a4.

B Tteopernueckoil yactu paboTbl HEOOXOIUMO BCECTOPOHHE PACKPBITh OCHOBHBIE IOJIOKEHHS
TeMbl, OOOCHOBAaTh MX, IOMBITATHCS PACKPBITh MEPCIEKTUBBI PA3BUTUS TEMBI, DEIICHUS MPoOieM
HCCJICIOBAHNS CUCTEM YIPABJICHUA U TaK JlaJee.

[ToaTOMy 31€Ch  OINHUCBIBAIOTCS TEOPETHUYECKUE IIOJIOKECHMS, PACKPBIBAIOIIHME CYLIHOCTH
uccieayemMon Tembl. JlaeTcsi XapakTepuCTUKa N3yYE€HHOCTH - pa3pa00TaHHOCTH TEMbI Ha NMPaKTHKE U B
CYUIECTBYIOIIEH  HAy4yHOM JHTeparype, Ha KOTOPYI0 HEOOXOIUMBI  KOHKPETHBIE  CCBHUIKH.
PaccMarpuBaeTcs OCBEIICHHE U aHAJIN3 Pa3IMYHBIX TOYEK 3pEHUS Ha paCCMAaTPUBAEMYIO TEMY.

B nmpakTuueckoil yacTu paboThl HEOOXOIMMO MOATAITHO OMUCATh pelIeHne 3a1aun Ha DBM.
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B 3akmioueHny aHaMUM3UPYIOTCS MOJTY4YEHHBIE PEe3yJbTaThl, U MPUBOJUTCS KpaTKoe 0OOCHOBaHUE
WCIIOIb3YEMBIX NP BBINIOJHEHUH KYPCOBOTO TPOEKTa METOJ0B U IPUEMOB.

3 O®POPMJUIEHHUE KYPCOBBIX PABOT U UX 3AIIIUTA

3.1 TpebdoBanus k 0)opMJIEHHIO NOSICHUTEIbHOI 3aNUCKH

3.1.1 OdopmiieHne TekcTa

Texct BeimonHsieTcst Ha uctax opmara A4 (210 x 297 mm) o 'OCT 2.301.

TexkcT BBIMOJHAIOT ¢ NPUMEHEHUEM TEYaTAIIIMX M TIpadUUeCKUX YCTPOMCTB BbIBoJga OBM
(I'OCT 2.004).

Ha xommbroTepe TekcT noipkeH ObiTh oopmieH B TekcTtoBoM pemakrope Word for Windows
BepcuM He Huxe 6.0.

Tun mpudta: Times New Roman Cyr. IIpudt ocHOBHOro TeKcTa: OOBIYHBIN, pasMep 14 mT.
HIpudt 3aroaoBkoB pa3nenoB: oObr4HbIA, pasmep 14 nt. llpudT 3aronoBkoB moapasnenoB: 0ObIYHBIH,
pa3mep 14 or.

MeKCHUMBOJILHBIA HHTEPBAJ: OOBIUHBIA. MEXCTPOUHBINM HHTEPBAJ: TIOTyTOPHBIH.

dopMynbl AOKHBI OBITH OdopmileHBI B penakTope ¢opmyn Equation Editor m BcTaBieHbl B
JIOKYMEHT KaK OOBEKT.

Pazmepsr mpudTa ais opmyir:

-00BIYHBIH — 14 1T;

-KpynHbIA uHaekc — 10 nT;

-MEJIKUH UHJEKC — 8 IIT;

-KpynHbId cumBou — 20 0T;

-MEJIKUM cCUuMBOI — 14 mT.

Wnmroctpanyu 10KHbI ObITH BCTABJICHBI B TEKCT:

-mubo komanaamu BCTABKA-PUCVYHOK, xoTopsle NO3BOJIAIOT BCTaBUTh PHUCYHKH U3
KOJUIEKIIMH, U3 IPYTUX Mporpamm U ¢ailios, co ckaHepa, CO3JaHHbIE KHOIKAMU Ha MaHeNu PUCOBAHMS,
aBTourypsl, 00bekTel Word Art, muarpaMMbl (Bce WILTIOCTPAIMH, BCTABISIEMbIe KaK PUCYHOK, JIOJDKHBI
OBITH IpeoOpaszoBanbl B popmat rpadudeckux daitnos, mompuepxuBaeMbix Word);

-muoo komaHgamu BCTABKA-OBBEKT, mpu 3ToM HE0O0X0AMMO, 4TOOBI OOBEKT, B KOTOPOM
CO3/1aHa BCTaBJsieMasi WILTIOCTpalus, oAAepKuBaics peaaktopoM Word cTaHAapTHON KOH(GUTYpaITHH.

PaccrosiHne oT BepxHEH WM HUKHEW CTPOKM TEKCTa MOSICHUTEIBHOW 3alMCKU JI0 BEPXHEr0o WIIH
HUKHETO TOJIS JIUCTa JOMKHO ObITh He MeHee 10 MM. AG3alpl B TEKCTE HAUMHAIOT OTCTYIIOM, PaBHBIM
1,25 or.

3.1.2 OcHoBHAas YaCTh
TekcT OCHOBHOM YacTH pa3eliaioT Ha pa3zeiibl, OIpa3/ielibl

Paznensl nOmMKHBI UMETh TMOPSAKOBBIE HOMEpa B Tpelesax BCEro TeKCTa, 00O03HAauYeHHBIE
apabckumu udpamu 6e3 TOUKH.

[Moapaznensl MOMKHBI UMETh HyMEpalMio B MpejAesiaX KakKIoro pasjesia, HoMepa IMOApa3/eioB
COCTOSIT U3 HOMEpa pa3jiesa U HoMepa Mojipas/iena, pa3eJeHHbIX TOUKol. B koHIe HoMepa noapasaena
TOYKA He CTABUTCH.

[Moapazaen nomyckaeTcst pa30MBaTh HA MyHKTHI, HyMEPAIUs KOTOPBIX BHITIOJHAETCS aHAJIIOTUYHO.

[Tpumep 1.2.3 — o603HauaeT pazzaen 1, moapasaen 2, MyHKT 3.

BHyTpH TYHKTOB WM TMOAIYHKTOB MOTYT OBITh TpPHUBEIEHBI TepeuucieHus. llepen kaxmou
MO3UIMEN TepeunciaeHus] ciaeayeT CTaBUTh Aeduc WM, TpU HEOOXOIMMOCTH CCBHUIKM Ha OJIHO U3
MIEPEUNCIICHUN, CTPOYHYIO0 OYKBY, TOCJE KOTOPOH cTaBHTCsS CKOOKa. sl manbHEWIIeH meranu3aruu
MepPEeUrCICHU He0OX0IMMO HCTIONb30BaTh apadCcKue U phl, TOocIe KOTOPBIX CTABUTCS CKOOKa, a 3amuch
MIPOU3BOJIUTCS € A03aIIHOTO OTCTYTIA.

ITpumep

a) ;

0) ;
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B) .
HaumenoBanus pas3zienoB M MOApa3AesioB JAOKHBI ObITh KpaTKuMU. HaumeHoBaHME pa3fenoB U
MO/IPA3/IEJIOB 3aMUCHIBAIOT C a03aIHOTO OTCTYIIA C MEePBOil MPONUCHON OYKBBI 0€3 TOUYKHU B KOHIIE, He
noxyepkuBasi. [lepeHocsl c10B B 3aro10BKax He I0MYyCKAKOTCS.

PaccTositHue Mexy 3arojioBKaMH U TEKCTOM JIOJDKHO ObITH paBHO 15 MM. PaccrosiHue mexmay
3arojloBKaMy pasfena MU mnojapasjena - 8 MM. PaccTosHue MeXAy IMOCIeIHEel CTPOKOM TeKcTa U
MOCJIEAYIOIIMM 3aroJI0OBKOM Iozpaszena - 15 mm.

CtpaHunbl KypcoBOM pabOThI clieqyeT HymepoBaTh apadckumu nudpamu (1,2,3...), cobmonas
CKBO3HYIO HyMeEpalMio 110 BCEMY TeKCTy paboTel. HoMep cTpaHuLbl IPOCTABISIOT B LEHTPe BepXHew
yacTH JucTa 0e3 TOUKH. TUTYJIBHBIN JTUCT BKIIOYAEeTCs B OOIIYI0 HyMepaluio cTpanull. Homep cTpaHulisl
Ha TUTYJIHHOM JIUCTE, OOpaTHOW CTOPOHE TUTYJHLHOTO JINCTA W 3aJaHUH HE MpocTaBisercs. Hymepars
HaYMHACTCS C BBEJACHUS ITUPPOI 5.

WnmocTtpanuu ¥ TaONMIBI, PACIONOXEHHBIE HA OTIENbHBIX JIMCTaX, BKIIOYAIOT B OOIIYIO
HyMepaluio CTPaHULl padOTHI.

Onevarku, OMUCKH, TpadUUIECKUE HETOYHOCTH, OOHAPYKCHHBIE B TIPOIECCE BBITIOTHEHUS,
JIOTIYCKAeTCsl UCTIPABJIATH MOJAYUCTKON MM 3aKpalliBaHUEM OebIM KOPPEKTOPOM TEKCTa U HAaHECEHHEM
Ha TOM J>K€ MECTE HCIPABICHHOTO TEKCTa MAIIMHOMUCHBIM CIIOCOOOM WM YEPHBIMU YCPHUIIAMH.
[Tomapku, cienpl He MOJHOCTHIO YAJIEHHOTO MPEKHETO TEKCTa HE IOy CKAtTCs

3.1.3 OdopmiieHue MILIIOCTPALMIA

WNnmroctpanuu (pUCYHKH, YEepTEXH, CXEMbI, JTUArpaMMbl) BBIMOJIHSIIOT Ha JIUCTaX AMILIOMHOMN
paboOThl WM HA JTUCTaX 4epTekHod Oymarm dopmara A4 (210x297) TOCT 2.301 Ha mevarammux u
rpau4YecKux yCTporcTBax BeiBo1a DBM.

Wmroctpanuu pacnosararot 1ocjie IepBOi CChUIKU Ha HUX.

JormyckaeTcs moMeniaTh WUTIOCTPALlMU BAOJIb ATUHHONW CTOPOHBI TEKCTa C IIOBOPOTOM JOKYMEHTA
10 YaCOBOM CTPEJIKE JJI YTCHHUS.

Bce mimtoctpanuu HyMepyroT apabckumu nudpamu cKBo3HOM Hymepanueid. Ecnu oquH pucyHoK
B TEKCTE, TO CJIeIyeT yKa3arh «Pucynox 1».

JlomyckaeTcss HymepoBaTh WJUIIOCTpAllMM B TMpefenax pazaena. B 3Tom cioydae Homep
WJUTIOCTPAIIMM COCTOUT M3 HOMEpa pazjiena U MOpsAJKOBOr0 HOMEPA WILTIOCTPAIUH, Pa3AeIEHHBIX TOUKOM.

[Ipn cceimkax Ha WUIIOCTPAllMU CIEAyeT MUCATh «... B COOTBETCTBUU C PHUCYHKOM 2» TpHU
CKBO3HOM HyMEpalllU U «... B COOTBETCTBUU C PUCYHKOM 1.2» Mpu HyMepalluu B Mpejenax pasjena.

Pucynox 1.1

Nnnroctpauu MOryT UMETh HAUMEHOBAHUE U MOSICHUTEIbHBIE JaHHBIE (TTOJPUCYHOUHBIN TEKCT).
CnoBo «PucyHOK» W HaUMEHOBAaHHE IIOMEIIAIOT TOCTE TMOSCHUTENBHBIX JaHHBIX M pacrojararr
CJIeIYIOIIUM 00pa3oM:

IMpumep:

Pucynok 1 - CiupanpHas MOJENb )KU3HEHHOT'O LIUKJIa HH()OPMAIIMOHHON CUCTEMBI

3.1.4 IlocTpoenne Tad1uIL
Hudposoit matepuan ohopmisitor B Buze Tadmwui corstacao 'OCT 2.105.
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Tabmuibl ciexyer HyMepoBaTh apabCKuMu g pamMu CKBO3HOW HyMmepanuen. Eciu B TekcTe ogHa
TabauIa, oHa JOJHKHA ObITh oOo3HaueHa Tabnmma 1. JlomyckaeTcs HyMepoBaTh TAaOMUIIBI B Ipenenax
pa3zaena. B aToMm ciaydyae HomMep TabJIHIIBI COCTOUT U3 HOMEpA pas3zelia U MOpsSAKOBOrO HoMepa TaOIHLbL,
pa3aeNeHHbIX TOYKOM.

Ipumep — Tabmwmma 1.1

CnoBo «Tabnuiay 1 HaMMEHOBaHUE MMOMELIAIOT Ha/I TaOJIHUIIEH CIIEAYIOMNUM 00pa3oM:

Tabmuua 1 — IToka3arenu paGoThl TpaH3UCTOPA B pa3HbIX PeKUMax

IIpumep odopmiienust TadIULBI:

Tabmuna 1 — Knaccudukanus peiaka HHOOPMAIMOHHBIX CUCTEM

TOKAILHBLE CHCTEMEL Mauible HHTETpUPOBaHHbBIE CpenHuie HHTErpUPOBAaHHBIE
CUCTEMBI CUCTEMBI
1 2 3
BOCT Concorde XAL Exact Microsoft-Business ~ Solutions -
Wnorex NS-2000 Platinum PRO/MIS  |Navision,
Nudocodt Scala SunSystems Axapta D Edwards (Robertson &
Cymnep-Menemxep BOCT-ITPO Blums)
[Tponomkenue Tadbuuubl 1
1 2 3
Cynep-Menemxep 1C-Ilpeanpusitue MFG-Pro (QAD/BMYS)
Typ6o-byxrantep BOCC-Kopmnoparus SyteLine (COKAII/SYMIX)
Wudo-byxrantep lNanaktuka

Ha Bce TaGmuipl 10KHBI OBITH CChUIKM B TekcTe. [Ipu ccwhuike mumyT cioBo «Tabmuma» c
yKa3aHUEM ee HOMEDPA.

Tabnuia MOXeT UMeTh 3arojIOBKU U MOJ3arojOBKHU. 3arojoBKHU rpad M CTPOK TaOIMIIBI CIeAyeT
nucaTth C NMPOMUCHOM OYyKBBI, a MOJ3arojOBKM — CO CTPOYHOM OYKBBI, €CIIM OHU COCTABIISIOT OIHO
MIPEIOKEHUE C 3arOJIOBKOM.

I'padpl Tabnuiel gOMycKaeTcs HyMepoBaTh Ul OOJIETYEHHs CCHUIOK B TEKCTE, MpU JAEJICHUU
TaOJIMIBI HAa YaCTH, a TAK)KE MIPU MEPEHOCE YaCTU TaOIHUIIbl Ha CIEAYIOLIYIO CTPaHHUILY.

I'pagy «Homep nmo mopsiaky» B Ta0JMIy BKJIWOYATH He gomyckaercs. [Ipu HeoOxoaumocTu
HyMepalnuu IoKas3aTeslel, MapaMeTpoB WM APYIMX JaHHBIX MOPSIKOBBIE HOMEpA CIENyeT yKa3blBaTh B
nepBoii rpade (OOKOBHKE) TaOIUIBI HEMOCPEACTBEHHO NEpe] UX HAUMEHOBAaHHEM.

Ecnu Tabnuua He pa3Mmeniaercs Ha OJHOM JIMCTE, JOMYyCKaeTcs NIenuTh ee Ha yacTh. CioBo
«Tabnuma...» yKa3bIBalOT OJMH pa3 cjeBa Haj MEepBOM YacCTbIO TAOIUIIbI, HAJ IPYTMMHU YaCTAMH MUIIYT
cinoBa «IIponomkenue Ta0IUIIBL...» C YKa3aHHEM HOMepa TaOIUIIbL.

Ecnu Bce mokasartenu, npuBeeHHbIE B rpadax TaOIMIbl, BHIPAXKEHBI B OJJHON U TOH K€ eIMHHIIe
(bU3MvecKoil BETWYMHBI, TO €€ 0003HAaYeHHEe HEOoOXOJMMO TMOMENIaTh HaJ TaOJuIel crpaBa, a MpU
JieNIeHUH TaOJIMIIbI HA YaCTH - HaJl KaK/JJOU ee 4acThIO.

[ToBTopstomuiics B rpade TabIUIBI TEKCT, COCTOALIUN U3 OAHOTO CJIOBA, JIOMYCKAEeTCS 3aMEHATh
KaBBIUKAMH, €CJIM CTPOKHU B TaOJuIle HE pa3fefieHbl JTUHUAMU. Eciayu moBTOpSIOUINICS TEKCT COCTOUT M3
IBYX U OoJiee CJIOB, TO TP NEPBOM NTOBTOPEHUH €T0 3aMEHSIOT cioBaMu «To ey, a 1ajee KaBblUKaMu.

3.1.5 Cniucok MCMOJIb30BAHHBIX HCTOYHUKOB JIMTEPATYPbI

B crmcke ucIonb30BaHHBIX IIpU HalmMCaHUU HHHHOMHOP'I paGOTBI HCTOYHHUKOB, JOJIDKHO 6BITB HEC
MeHee 25-30 uctouHukoB, Takux kKak 3akoHbl, [ OCThI, yueOHUKH, KHUTH, CTaTbH U3 KYPHAJIOB, PECYPCHI
I/IHTepHCT. CBC,[[GHI/IH 06 HCTOYHHKAX CICAYCT pacrojaratb B NOpAAKE MOABJICHUA CChIJIOK HA UCTOYHUKHA
B TEKCTE IUIJIOMHOW pabOThl, HyMEpOBaTh apaOCKUMH HHU(PpaMH U Te4yaTaTh ¢ a03alHOTO OTCTYTIA.
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Onucanne Web-cTpaHuIlbl BKIIOYACT CJCAYIONIME O0s3aTeNibHbIC JJIEMEHTBHI: ABTOp. 3ariaBue
CTpaHUIBl. YKa3aHHE TUNA JOKyMeHTa. DieKTpoHHbIH aapec [URL].

B kxoH11e TekcTa MpUBOJUTCS CIUCOK MCIOJIB30BAaHHBIX UCTOUHUKOB M JINTEPATYpPbl, HOPMAaTUBHO-
TEXHUYECKON U IPYyrol JOKYMEHTALUH, UCIIOJIb30BAHHOW MPU COCTABJICHUU IOSCHUTEIBHOM 3aIlUCKU U
BBIYEPUMBAHHUH IPaPUUECKOro MaTepuana.

JlutepaTypa 3amuChIBacTCSI W HyMEPYeTCs B IMOpSIKEe e¢ yrnoMuHaHus B Tekcte. OdopmiieHue
npousBoauTca corsiacHo ['OCT 7.1. Cchulkd Ha JUTEpAaTypHbIE UCTOYHUKH MHPUBOISATCS B TEKCTE U
KOCBIX CKOOKaX B MOPSIKE UX MEPEUUCIICHHSI 110 CIIUCKY UCTOYHUKOB, Hampumep /3/, /18/.

IIpumep:

CnucoK UCTOJIb30BaHHBIX UCTOUHUKOB U JINTEPATYPhI

1. ITpuka3z ot 26.12.94 Ne 170 [TonoxeHune o OyXraaTepcKkoM y4deTe u OT4eTHOCTH B Poccuiickoit
Odenepanun, npuka3z Munpuna PO Ne 170 ot 26.12.94.

2. T'oce B.C., Cementok D.I1., ¥Ypcyn A.JI. Kareropuu coBpemenHoii Hayku: CTaHOBJICHUE U
paszButue. — M.: Mebicib, 2005. — 268 c.

3. Tux B.B. Mudopmarnmonnsie cuctemsl B skoHOMuKe: YueOHuk / Ilox pea. mpod. Juka B.B. —
Mocksa.: ®unancsl u Cratuctuka, 2006. —272 ctp.: ui..

4. Mockanenko A.T. Merongonornueckue npobiaemsl coBpemenHoit Hayku /Coct. A.T.
Mockanenko. — M.: ITomutuznar, 2006. — 295 c.

3.1.6 Ilpuioxkenus

Kaxnoe npunoxeHue cienyeT HauYMHATH C HOBOTO JIMCTA C YKAa3aHUEM HaBEpXy IOCEpeuHe
cioBa «lIpmnoxkenue» u ero oOo3HaueHus. llpunokeHue NOOHKHO HMMETh 3aroJioBOK, KOTOPBIH
3aIUCBIBAIOT CUMMETPUYHO OTHOCUTENIBHO TEKCTA C MPONUCHON OYKBbI OT/I€IBHOM CTPOKOM.

[Mpunoxenus 0003HAYAIOT MPOMUCHBIMH OyKBaMH pPYCCKOro ajidaBuTa, HayMHasg ¢ A, 3a
uckmouenueM E, 3, 1, 0,4, b, b, b.

[Ipumep — [Ipunoxenue B

Ecnu B TekcTe paboThl OJJHO NpUIIOKEHUE, TO OHO 0003Havaercs «IIpunoxenue A». Ilpunoxenus
pacrnosararoT B OPAJIKE CChUIOK Ha HUX B TEKCTE.

3.2. Ilopsaaok 3alIUTHI KYPCOBO padoThI

BrimonnenHast paGota mpoBepsieTcss PYKOBOJHUTEIEM, KOTOPBIA JaeT JOMYyCK K 3alluTe WIN
BO3BpALIAET €€ Ha 10pabOTKY.

[Ipn nonoxuTenbHOM 3aKiIO4YeHHH paboTra Jomyckaercs K 3aumrte. [Ipu Hanuumu 3amedaHuit
paboTta Bo3Bpalaercs Ha JopaboTKy.

[Ipn moaroroBke K 3amuTe KypcoBOM paOOThl, CTyAEHT 00s3aH IMOBTOPUTH TEOPETUUYECKUMN
MaTepuall AUCHUILIMHBI ¥ TOATOTOBUTH J0KJIA[ 10 MaTepuaty paboThl Ha 5-7 MUH.

B noknane ciemyer M3JI0XKHTH CYyIIHOCTh pabOTHI, METOIBI PEIICHUs 3aaad, HanOosee BajKHBIC
pe3yabTaThl M BBIBOABI MO pabore. Ilocne nokiaga cTyneHTy MOTYT OBITh 3aJaHbl BOIPOCHI, KaK IO
COJIEp’KaHUI0 pabOThl, TAK U 110 KypCy B LIEJIOM.

OneHka ypoBHS BBINOJIHEHHMsSI KYypCOBOM paboThI, a TakKe CTENEHH YCBOECHHUS TEOPETUYECKOTO
MaTrepuaga IPOU3BOJIUTCS KOMHUCCHEH, COCTOSIIEW HE MEHee YeM M3 JIByX YEJOBEK C YYacTHEM
IpernojiaBaTeNiss — PYKOBOJAUTENS KypcoBoM paboThl. OleHka 3a KypcoBYK palOTy BBICTaBIISIETCS
muddepennpoBanHo. OCHOBHBIMHU (aKTOpPaMH, BIUSIOUIMMHU Ha OIICHKY paOOTHI, SIBISIOTCS:

- CAMOCTOSATEJILHOCTD BBIITOJIHEHHSI paOOThI;
- MCII0JIb30BAHNE B HEH PE3y/IbTaTOB CBOMX MCCIIEJOBAHMIA;
- YPOBEHb TEOPETUYECKOI MOATOTOBKH CTYICHTA;
- FPaMOTHOCTh OOOCHOBAHUS MPEIaraeMbIX MEPOIPUATU;
- IPaKTUYeCKast LEHHOCTh MPUHATHIX PEIICHUI;
- KauecTBO 0()OpMJIICHHS BCEX MAaTEPHUAJIOB KYpCOBOM pabOThI;
- IOJITOTOBJIEHHOCTH JOKJIa/la ¥ MPaBUILHOCTh OTBETOB HA BOIPOCHI NPH 3aLUTE KypCOBOM pabOThI



135

10. IlpumepHbIe TEMBbI KYPCOBBIX PadoT

1. [IpoexTupoBaHWe CHUCTEMBI aBTOMATH3AalUH IOKYMEHTO00OpoTa ydeOHoro 3aBemeHus Ha 6Oaze MC 1C:
IIpennpusitue

2. IpoextupoBanue Web-unrepdeiica u cpencts GopMupoBaHUS OTIETHOCTH

3. [TpoekTHpOBaHHE ABTOMAaTH3HPOBAHHOTO pabodero Mecta pPYKOBOAMTENSl (MEHEMKepa) MOApa3AeICHHs
OpraHM3aLiy.

4, [IpoekTupoBaHue aBTOMATU3UPOBAHHON WH(POPMAIIMOHHOW CHCTEMBI TIO y4eTy o0O0ecreueHHOCTH
MaTepHaIaMH Ipolecca POU3BOCTBA IPEeIIPHATHSL

5. IIpoextupoBanne APM oneparopa KOHTPOJIBHO-UCTIBITATEIEHOW CTAHIIUN

6. [Ipoextupoanre APM coTpynHuKa KpeJUTHOTO OTAena OaHKa

7. [IpoextnpoBanue APM sKOHOMHCTAa 1O IPOTHO3Y 3aKYNOK Ha NPEANPUATAA ONTOBOM
TOPrOBIU

8. [IpoexTupoBanue HHGOPMALIMOHHON CUCTEMBI yueTa OapTepHBIX Olleparuii

9. [IpoextupoBanre WHMOOPMALMOHHONW CHCTEMBI y4eTa JOTOBOPOB M KOHTPOJNS 3a HX
HUCIIOJIHEHUEM

10. [IpoextupoBanue nHOOPMALIMOHHON CUCTEMBI yUeTa 3aKyTlOK TOBAPOB

11. [IpoexTupoBanue HHGOPMALIMOHHON CUCTEMBI yUeTa 3alacoB MPeAPUITHS

12. [IpoextupoBanue AC y4eTa ¥ ONITUMU3ALUN TPAHCHIOPTHBIX PACXOJ0B Ha NPEANPUATUN

13. [IpoextupoBanne WHPOPMAIIMOHHOM CHUCTEMBI yde€Ta MAaTEpUATBHBIX  PECypCOB
NPEANPUATHS

14. [IpoexTupoBanue HHGOPMALIMOHHON CUCTEMBI yueTa OOMEHa BaJIIOT

15. [IpoexTupoBanue HHGOPMAIIMOHHOM CUCTEMBI yUeTa PUIITEPCKUX ONEeparuii

16. [IpoexTupoBanue HHGOPMALIMOHHONW CUCTEMBI yueTa CJIeIbHON OIIaThl TPyAa

17. [IpoexTrpoBanue NHPOPMALIMOHHON CUCTEMBI yueTa EHHbIX Oymar

18. IIpoextupoBanne BJ] ydera oCyXAE€HHBIX K HaKa3aHHUAM, HE CBSI3aHHBIM C JIMIICHHEM CBOOOMBI, IS
YTOJIOBHO-UCIIOJTHUTCIIBHBIX I/IHCHCKL[I/Iﬁ

19. [IpoektupoBanne WHOOPMALUOHHOTO U MPOTPaAMMHOTO 00ECHEYCHUs] WH(POPMAIMOHHONH CHUCTEMBbI
TECTUPOBAHWA 3HAHHUU

20. IpoekTrpoBanie HHPOPMALIMOHHON CHCTEMBI aBTOMATH3ALMH yd4eTa W KOHTPOJS MyOJMKAIMH HaydHBIX
TPY/IOB.

21. IpoektupoBanue MHPOpPMAUMOHHON cucTeMbl «OpraHuzanns y4eOHOro mpoiecca B 00pa3oBaTebHOM
YUPEIKICHAM.

22. IpoexTrpoBaHuie HHPOPMALMOHHOM CHCTEMBbI aBTOMATH3AIHH ASSITEINbHOCTH Kadeapsl.

23. IpoektupoBanne HHGOPMALMOHHON  MOACHCTEMBI  y4€Ta CBEACHHH O  BBIMOJHCHHH  HAYYHO-
HCCIIEIOBATENECKUX PadOT

24. IMpoektrpoBanne HHGOPMALMOHHON CHCTEMBI aBTOMATH3aIMK AesTenbHocTr Kadeapsl. [Toncucrema yuera
uHpopmanuu 0 KoHGEpEHIHIX U OTUMITHAIAX

25. [Ipoextuposanue nudopmManmoHHOI cuctembl yueta opucHol Texuuku B cpene 1C IIpennpustue

26. [IpoextupoBannie UC aBTOTpaHCIIOPTHOTO MPEANPUATHUS

27. [Tpoextupoanue MC BeneHus peectpa akiIMOHEPOB B OaHKE

28. [Ipoextuposanne NC noanepxku OUp>KEeBBIX TOPrOB

29. ITpoexTrpoBaHKe MOJIENH ISl OPraHU3alnK paboTel GUPMBI ¢ TpUMeHeHneM MeTonostorun SADT

30. IpoekTHpoBaHNE MOIEIH JIICKTPOHHOM MOAUIMBKY (KHUTH) HA OCHOBE aHAIIM3a OTACIBHBIX CTPAHMUIL

31. [IpoexTrupoBanue HHGOOPMAITMOHHON MTOACUCTEMBI aBTOMATHU3AIIMN CKIIAJICKOTO y4eTa

32. [IpoextupoBanre MHPOPMAIMOHHON MOACUCTEMBbI aBTOMATH3allMU y4yeTa IUIaTeXeHl 1o
JI0TOBOpaM

33. [poekruposanne THPOPMAITHOHHOMN MOJCHCTEMBI PETHCTPAIIMH KOMAH/IMPOBOYHBIX yIOCTOBEPEHHUI B
MH()OPMAMOHHOH CHCTEME.

34. [IpoexTrupoBanue nHOOPMAITMOHHON MOACUCTEMBI YUETa aMOPTU3AIMH OCHOBHBIX CPEJICTB

35. [IpoexktupoBanre HHPOPMAIMOHHOW TIOJACUCTEMBI YyYeTa BHYTPEHHErO MEpPEeMEICHUS
MaTCpuaioB

36. [IpoexTupoBanre NHPOPMALMOHHON MOJCUCTEMBI yUeTa ONepaluii 0 UMIIOPTY TOBAPOB

37. [IpoexTrpoBaHre MHPOPMALMOHHON MOJCUCTEMBI yueTa pealu3alii TOBApOB B ONTOBOM
TOPTOBJIE

38. IIpoextupoBanue HH(l)OpMaHPIOHHOﬁ MOJICHCTEMBI DJIEKTPOHHOTO KaTajora 3JeKTPOHHOW OMOIHOTEKH
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39. [IpoexTupoBarre MHPOPMANOHHOW CUCTEMBI aBTOMATH3AIMH MOJTOTOBKH KOMIUIEKTa JOKYMEHTAIUU IS
3aKIIFOYCHHS JOTOBOpOB Ha BhimoiHenne HUOKP

40. [IpoextupoBanre HHPOPMAITMOHHONW CHCTEMBI aBTOMATH3WPOBAHHOTO YYeTa BBIYHCIHTEIBHON TEXHUKH
TIOAPA3AEIEHUS

41. IIpoexTupoBanue WHGOPMALMOHHONW CHCTEMbI aBTOMATH3MpOBaHHOW reHepanuu Help-daiinoB Ha ocHoBe
TEKCTOBBIX JIOKYMEeHTOB popmara Microsoft Word

42, IIpoexTupoBanue HHHOPMAITHOHHON CHCTEMBI OI[CHKH KauecTBa KOJIUPOBAHUS BUICOU300PAKCHHUS

43. [IpoexTupoBanue WHPOPMAIMOHHON CHCTEMBI TUIAHUPOBAHUSI HAYHMCIICHUH 3apaO0THON IUIATHI Ui Majloro
NIPEANIPUATHUS

44, [IpoexTupoBanue NHGOPMALTMOHHOM CHCTEMBI y4eTa U KOHTPOJIS JIEJIOBO TEPENHCKA

45, HpOGKTI/IpOBaHI/Ie mporpaMMbl aBTOMaTU3allun pa6OTI>I npeanpudATrs MO0 TOPTOBJIC METAJUIOIIACTUKOBBIM
npoduieM Ha ocHoBe cucteMbl «1C IIpennpustue»

46. [IpoexTupoBanne cuctemMa MUPPOBOK 00PaOOTKH ayANOCUTHATIOB B PEATbHOM MaciiTade BpeMeHH

47. [IpoexktupoBanre HHPOPMAITMOHHON CHUCTEMBbl aBTOMATH3aI[MM KaCCOBBIX ONepanuit
TOPrOBOr0 NPEANPUATHS

48. [IpoexTupoBanure NHPOPMAITMOHHON CUCTEMBI aBTOMATH3AI[UN yUeTa BBIOBITHS JCHEKHBIX
CPEACTB C PaCUYETHOr'O CUETAa OPraHU3aLHU

49. [IpoexktupoBanre HHOOPMALMOHHOW CHUCTEMbl AaBTOMATH3AllMM YyuyeTa I[OBPEMEHHO-
MPEMHUAIBHOM OIUIAThI TPYAA B OPTaHU3ALUU

50. [IpoexkTupoBanre HHPOPMAIMOHHON CHCTEMbl aBTOMATHU3AllMM Y4yeTa MOCTYIUICHUS U
BBIOBITHS MAJIOIICHHBIX U OBICTPOM3HAITUBAIONIUXCS MTPEIMETOB B KOMMEPUYECKON OpraHu3aiuu

51. [IpoexkTtupoBanre HHPOPMAIMOHHON CHCTEMBl aBTOMATHU3AIMM YYeTa MOCTYIUICHUS U
BBIOBITHS, OCHOBHBIX CPEJICTB Ha MIPEIITPHUSITHH

52. [IpoexkTupoBanre HHPOPMAIMOHHON CHCTEMbl aBTOMATHU3AllMM Y4yeTa MOCTYIUICHUS U
pea3auuy TOBapOB B PO3ZHUYHOW TOPIOBIIE

53. [IpoexktupoBanne WHGOOPMALMOHHONW CHCTEMBbl AaBTOMAaTH3allMd Y4yeTa pacueToB 3a
MIPOKUBAHUE B OOIICIKUTUI

54, [IpoexTupoBanue nHGOPMAIIMOHHON CUCTEMBI aBTOMATHU3AIMH yUeTa peaanu3aluu 1 3aTpaT
Ha JIOCTaBKY MeOenn

55. [IpoextupoBanue nHGOPMAITMOHHON CUCTEMBI yueTa U 00CITyKMBaHUS 3a1BOK B cpee 1C
[Ipennpusitue

56. [Ipoextupoanue CYB/Il Benenus kadeapaabHoit OMOIHOTEKH

S7. [IpoexTHpoBaHue »IEMEHTa aBTOMATH3HMPOBAHHOW WH(GOPMAIIMOHHONH CHCTEMBI  JUIS
00paboTKu HHGOPMAITUU O TEXHOJIOTHYECKOM MPOIECCE U3TOTOBIICHUS MPUOOPOB U3MEPEHHS BPEMEHHU.

58. [IpoexTupoBaHue 1eMEHTa aBTOMATU3UPOBAHHONW WH(MOPMAIIMOHHON CHCTEMBI «YdeOHas
pabota kadeaps» ¢ ucnoiab3oBanueM WEB-TexHomoruit

59. [IpoekTupoBaHue »dIeMEHTa AaBTOMATU3UPOBAHHOW  HMH(POPMAIIMOHHO-YIIPABIISIOICH
CUCTEMBI K AOUTYPHEHT

60. [IpoekTupoBanue 3JIEMEHTA uHGOPMAIIMOHHON CHUCTEMBI BHYTPH3aBOJICKOTO
IJTAHUPOBAHUS MMPOU3BOACTBEHHOM NESATEIbHOCTH NPEINPUITHS

61. [IpoektupoBanue »siemMeHTa WH(MOPMAIMOHHOW CHUCTEMBl I aHAIM3a pPE3yIbTaTOB
TECTUPOBAHUSA

62. [IpoextupoBanue s1eMeHTa HHHOPMAITMOHHON CUCTEMBI 00yUeHUSI M KOHTPOJIS 3HAHU T

63. [IpoexTtpoBanue »3reMeHTa WH()OPMAIMOHHON CHCTEMBI OIICHKA MPOQPECCHOHATBHBIX
KOMITETEHITMI U TICUXOJIOTHYECKUX XapaKTePUCTUK MPUHUMAEMOT0 Ha paboTy COTPYIHHUKA

64. [IpoexktupoBanue »srneMeHTa HWHGOPMALMOHHOW CHCTEMBI TO YYeTy aMOyJaTOPHBIX
TAJIOHOB M UCTOPUI OONE3HU 11 MYHUITUTIAIBHBIX MEIUIIMHCKUX YUPEKICHUN

65. [IpoexTrupoBanue reMeHTa HHPOPMAIIMOHHON CUCTEMBI pa3pabOTKU yUeOHBIX IJIAHOB

66. [IpoexTpoBanue »3ieMeHTa WHGOPMALMOHHON CHCTEMBI CO3JaHHS W  BEICHHA
TEXHOJIOTHYECKUX MAPLIPYTOB U3/1EIUN

67. [IpoexTrpoBanue >eMeHTa HHPOPMAITMOHHOW CHCTEMBI CPaBHEHHSI YU€OHBIX TJIaHOB

68. [IpoekTupoBanue 3jieMEHTa HWH(POPMAIMOHHON CHCTEMBI JJICKTPOHHBIX OUOIHMOTEK |

OOJBIINX apXHBOB
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69. [IpoekTupoBaHue I€MEHTa CUCTEMbBl aBTOMATH3alMKU BeaeHus bl 1 TOproBeIX onepanuii
AJI1 KOMITIBIOTCPHOTO Mara3nHa
70. [IpoexkTpoBaHue  3JIEMEHTa  CHCTEMBbI  aBTOMAaTHU3allud  O(QOPMJICHUS  TIOJIMCOB

00513aTENIHLHOTO CTpaxOBaHUA aBTOFan(HaHCKOﬁ OTBCTCTBCHHOCTHU

11. KpuTepyuu oneHKH 3HAHUH CTYJAEHTOB NIPH NPOBeJIeHNUH NIPOMEKYTOYHOM aTTeCTalluH

OneHka CTYJEHTY 3a YCTHBIA OTBET Ha BOIIPOC, MMCbMEHHYIO pabOTy U BBINOJIHEHHE padoT mpu
TEKYILEM KOHTPOJIEC Ha 3aHATHUAX, DK3aMEHAX BBICTABIISACTCS:

- «OTIMYHO», €CJIM CTYJIEHT IOoKa3ajl IIyOOKHe 3HaHMs U MOHMMaHHE MMPOrpaMMHOI0 MaTepuaia
10 ITOCTaBJIECHHOMY BOIIPOCY, YMEJO YBS3BIBAET €r0 € IPAKTUKON, 'PAMOTHO U JIOTUYHO CTPOUT OTBET,
OBICTPO MPUHUMAET ONTUMANIbHBIE PELICHMUS,;

- «XOpPOLIO», €CIIU CTYACHT TBEPAO 3HAET NPOrPaMMHBIA MaTepHall, IPAMOTHO €ro H3Jaract, He
JIOIYCKAaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABUJIIBHO IMPUMEHSET IOJy4CHHBIE
3HAHUA IIPYU PELICHUU IIPAKTUYECKHUX BOIIPOCOB;

- «YIOBJICTBOPUTEIBHO», €CIM CTYJACHT HMMEET 3HAHMS TOJBKO OCHOBHOIO MaTepHaja IIo
MIOCTaBJIEHHOMY BOIIPOCY, HO HE YCBOWJ €ro Jerajei, TpeOyeT B OTIENbHBIX CIy4yasX HaBOJIAIIMX
BOIIPOCOB JUUISl IPUHATHUS IPABUIIBHOTO PEIIEHNUs, JOIYCKAeT OTAEIbHbIE HETOYHOCTH;

- «HEYIOBJIETBOPUTEIILHOY», €CIIH CTYJEHT JOITycKaeT IrpyObie OIMOKM B OTBETE Ha IMOCTABJICHHBIIH
BOIIPOC, HE MOXET IPUMEHATH IIOJYYEHHbIE 3HAaHWsS JUI DPEIICHWS 3aJad WIM BBIIOJIHEHUS
MIPAKTUYECKOI0 3aJaHusl.



138

METOANUYECKUE YKA3AHUSA 11O OCBOEHUIO JUCHUIIJINHBI

INPOEKTUPOBAHME, BHEJIPEHUE, COITPOBOXXJIEHUE, HACTPONKA 1
IKCIVIYATALIUA THOOPMALIMOHHbBIX CUCTEM

[Moamucano B meyath 30.10.2016. @opmat 60x84 1/16
bymara odcernas. [leuats nazepnas. Yci.-meu. 1. 2,1.

Tupax 100 k3. 3akaz 732

Otneuarano B n3gareabctee HTU,

357108, r. HesuaaoMsbIcck, byneap Mupa, 17



