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1 IloaAroTroBKAa K JEeKIUAM

['maBHOE B mepuoj MOATOTOBKH K JIEKIIMOHHBIM 3aHSITUSIM — HAYyYUTHCS METOAaM
CaMOCTOSITEJILHOTO YMCTBEHHOTO Tpy/a, CO3HATEIbHO pa3BUBAaTh CBOU TBOPYECKHE
CrIOCOOHOCTH W OBJIJIeBaTh HAaBBIKAMHU TBOPUYECKOW paboThl. JJisi 3TOro HEOOXOIUMO
CTpOro coOJIIoAaTh MUCHUIUIMHY y4eObl M ToBeleHUs. YeTkoe TJIaHUPOBAHHE CBOETO
pabodero BpPEeMEHHU U OTAbIXa SBIAECTCS HEOOXOAUMBIM YCIOBUEM JJIA YCHEHTHOMN
CaMOCTOATEIbHON palboThl. B OCHOBY €ro HyXHO MOJOXHUTh pabouue MpOrpaMMbl
U3Y4aeMbIX B CEMECTPE TUCIUILINH.

KaxaoMmy cTyneHTy ciienyeT COCTaBJISATh €KEHEJEIbHBI M CEeMECTPOBBIM TIJIaHbI
paboThI, a TaKXKe TJIaH Ha KaxJbelii pabouunii nenb. C Bedepa Bcerjaa HaJa0 paclpenessiTh
paboTy Ha 3aBTpallHUN JeHb. B KOHIlE KaXJ0ro IHS IEJIeCO00pa3HO IMOJBOJIUTH UTOT
paboOTHI: TIIATEIIBHO TPOBEPHUTH, BCE JIU BBHIMOJHEHO 110 HAMEYECHHOMY IIJIaHy, HE OBLIO U
KaKuX-TM0O OTCTYIJICHUM, a €Cliu ObUIM, MO0 KaKOW MpUYMHE 3TO Tpousonuio. HyxHo
OCYIIECTBIIITh CAMOKOHTPOJIb, KOTOPHIN SIBIAETCS HEOOXOJIUMBIM YCJIOBHUEM YCIIECITHOM
yueObl. Eciim 49TO-TO OCTaloCh HEBBINOJHEHHBIM, HEOOXOIWMO H3BICKATh BpEeMS IS
3aBEPIICHUS ITOM YacTH pabOThI, HE yMEHbIIass 00beMa HeJIeIbHOTO IJIaHa.

Cnymranue W 3amuch JEKIMH — CJIOXKHBIM BHJ BY30BCKOW ayJIMTOPHON pabOTHI.
BaumartensHOE ciylaHue ¥ KOHCIEKTHPOBAHHE JIEKIIUH IpeJroiaracT WHTCHCHBHYIO
YMCTBEHHYIO JEATEIbHOCTh CTyleHTa. KpaTkue 3amucu JIeKIud, WX KOHCIIEKTHPOBAHHE
IIOMOTAeT yCBOUTH YyueOHbIH MaTepuan. KOHCHEKT SBseTCs IOJC3HBIM TOTa, KOTaa
3alIMCaHO caMoe€ CYIIECTBEHHOE, OCHOBHOE W CJEIaHO 3TO CaMHUM CTyaeHToM. He Hamo
CTPEMUTBHCS 3alUCATh JIOCJIOBHO BCIO JIEKIUIO. Takoe «KOHCHEKTHUPOBAHHME)» IMPUHOCHUT
OombIlie Bpeaa, YeM TOJB3bl. 3alMCh JICKIMA PEKOMEHAYETCS BECTH MO BO3MOXKHOCTHU
coOcTBeHHBIMU  (hopmynupoBKkamu. JKenmaTenbHO 3amUCh OCYIIECTBISATH HA OJHOMN
CTpaHHUIE, a CJICAYIOUIYI0 OCTaBIsATh JJisg MNpopabOTKM y4yeOHOro Marepuala
CaMOCTOSITEJIbHO B JOMAIIHUX YCIIOBUSIX.

KoHcriekt nexmuii mydine mMoApas3iensTh Ha TYHKTBI, maparpadsl, coOromas
KPAacHYIO CTPOKYy. DTOMY B OOJBIIONW CTENEHH OYyIyT CIIOCOOCTBOBATH MYHKTHI TLIaHA
JEKIUHU, TpEeJIOXKEHHbIE TMpenojaBarensaM. [IpuHUMNUANIBHBIE MECTa, OMNpeAcsIeHHUS,
dbopMynbl U IPYyroe CIeayeT COMPOBOXKAATh 3aMEUYAHUSIMH «BAXKHOY», «0CO00 BaXKHO,

«XOpOomo 3aliIOMHUTB» U T.II. Mo>xHO ACJIaTb 9TO U C IIOMOIIBIO PA3HONBCTHBIX MAPKCPOB



unu pydek. Jlyumie eciiu oHU OyayT COOCTBEHHBIMH, YTOOBI HE MPUXOAUIOCH IPOCUTH UX
Yy OJHOKYPCHUKOB M TE€M CaMblM HE OTBJEKaTh MX BO Bpems Jjekuuu. llenecoodpasHo
pa3paboTaTh COOCTBEHHYIO «MapKorpadguio» (3Haukd, CUMBOJIBI), COKpalieHus cioB. He
JUIIHUM OYyJEeT M Hu3y4deHHe OCHOB cTeHorpaduu. PaboTas Haj KOHCIEKTOM JIEKILIHA,
BCErJa HeOoOXOAMMO HMCIIOJIb30BaTh HE TOJIBKO YY€OHUK, HO U Ty JHUTEPATYPY, KOTOPYIO
JOTIOHUTENIBHO PEKOMEH0Ball JIEKTOp. IMEHHO Takasi cepbe3Has, KponoTiuBas padora ¢

JICKIIMOHHBIM MAaTCPpHAJIOM IMO3BOJIHUT I‘J'IY6OKO OBJIAACTh 3HAHUAMMU.

2 [loAroToBKAa K MPAKTHYECKUM 3aHATUSIM

Jist Toro 4toObl Ja0OpaTOpPHBIE 3aHATHS MPUHOCHIM MAaKCUMalbHYIO TOJIb3Y,
HEOOXOMMO TIOMHHUTB, YTO YNPAXHEHUWE W pEIIeHHE 3a7a4 MPOBOJATCA IO
pPacCMOTPEHHOMY Ha JIEKUMSIX MAaTepually M CBA3aHbl, KaK MPaBWIO, C JETaJbHbIM
pa3z00poM OTAENBHBIX BOIPOCOB JIEKIIMOHHOTO Kypca. CleyeT mo4YepKHYTh, YTO TOJIBKO
NOCJIE YCBOEHHUSI JIEKHMOHHOIO Marepuaja ¢ ONPEIEIEHHONW TOYKHU 3pEHHs (2 MMEHHO C
TOW, C KOTOpOW OH H3JIaraeTcsi Ha JIEKIUSAX) OH OYIEeT 3aKperuiaTbCs CTYJIEHTOM Ha
7a00paTOPHBIX 3aHATUSAX KaK B pe3yjbTaTe OOCYXACHUS W aHajdu3a JEKIIMOHHOTO
MaTepuana, TaKk ¥ C IOMOIIBIO peHIeHUs NPOOJIEeMHBIX cuTyanui, 3amad. [lpu stux
YCIIOBUSIX CTYJIEHT HE TOJBKO XOPOLIO YCBOUT MaTepuai, HO U HAYYUTCS NPUMEHSTH €Tro
Ha TMpPaKTUKE, a TaKK€ IMOJYYUT IOMOJHUTEIbHBIA CTUMYJN (M 3TO OYEHb Ba)KHO) IS

AKTHUBHOM TTPOPaOOTKH JICKITUH.

[Ipu camocTOSITENPHOM pEIICHUH 3a7a4 HYXKHO OOOCHOBBIBATH KaXKIbIM 3Tall
pEelIeHUs, UCXOISl U3 TEOPETUUYECKHUX TMOJIOKEHHUIN Kypca. Eciu CTy[leHT BUIUT HECKOJIBKO
myTel pemieHust mpoOiembl (3alayu), TO HYKHO CpPaBHUTh HMX W BBIOpATh CaMbld
pauroHanbHbIi. [losIe3HO N0 Hayana BBIYKMCIEHUNA COCTABUTH KPATKHUM IUIAH PELICHUS
npobnembl (3amaun). PemeHne mpoONeMHBIX 3a/ad WM MPUMEPOB CIEIYEeT H3JIaraTh
MoAPOOHO, BBIUMCIICHUS PACIONarath B CTPOTOM TOPSJKE, OTACNSs BCIOMOTAaTEIbHBIC
BBIYHCIICHUS OT OCHOBHBIX. PemieHuss mnpu HEOOXOIWMOCTH HYKXHO COIMPOBOXKIATH

KOMMEHTapUsIMH, CXEMaMH, YEPTEKAMH U PUCYHKAMH.

Cnenyer MOMHUTD, YTO PEIICHUE KaXI0W Y4eOHOU 3a7aud JOJDKHO JOBOJIUTHCS 0

OKOHYATCJIIbHOI'O JIOI'MYCCKOI0 OTBCTA, KOTOPOIro Tpe6yeT YCJI0BHC, U I1I0 BO3BMOKHOCTH C



BbIBOJIOM. [lonmydeHHBIM OTBET cleayeT MNPOBEPUTh CMOCOOAMH, BBITEKAIOUIUMH U3
cymectBa JaHHOM 3ajmaun. [lone3sHo Takxke (eciu BO3MOXKHO) pPEIIaTh HECKOJIbKUMU
croco0amMu U CpaBHUTH MOJIYYEHHBIE pe3yJbTaThl. PellleHne 3aau JaHHOTO TUMAa HY>KHO

IIpoa0JIKATh 10 HpI/IO6peTCHI/I51 TBCPAbIX HABBIKOB B UX PCILICHUU.

3 CamocrosiTeqbHOe u3yuyeHne Tembl. Koncnexkr

Koncnekt — Hanbosiee coBepiiieHHas U Haubosee cioxHas dopma 3anucu. CioBo
«KOHCTIEKT» TIPOMCXOAWT OT JIATHHCKOTO «CONSPEectus», dTo o3HayaeT «0030p,
U3JI0’)KCHHE». B MpaBUIbHO COCTABICHHOM KOHCIIEKTE OOBIYHO BBIJICIICHO CAaMOE OCHOBHOE
B U3y4aeMOM TEKCTE, COCPEIOTOYCHO BHUMaHUE Ha HanOoJiee CYIMECTBEHHOM, B KPaTKUX
U YeTKUX (DOPMYJIUPOBKAX 000OIIECHBI Ba)KHBIC TEOPETUUCCKHE TTOJIOKCHUS.

KoHcriekt mpencraBiasieT coOOH OTHOCHUTEIBHO MOAPOOHOE, IMOCIIEI0BATEIIBHOE
U3JI0’KCHHUE COJIep)KaHMsI MPOYMTaHHOTO. Ha TepBBIX Mmopax IenecooOpa3HO B 3aIUCAX
OJIvKe JepiKaThCs TEKCTy, mpuOeras 3adacTyl0 K IPSIMOMY IIMTHPOBAaHWIO aBTOpa. B
JaJbHEHIIIeM, 0 Mepe BBIPAOOTKH HAaBBHIKOB KOHCTICKTUPOBAHHUS, 3alUCH OYAYT HOCHUTH
0osee cBOOOTHBIN U CIKATBINA XapaKTep.

KoHCieKT KHUTH OOBIYHO BeJeTCsl B TeTpaaw. B camMoM Hadajne KOHCIIEKTa
yKa3bIBaeTcs (aMWIds aBTOpa, MOJHOE Ha3BaHWE MPOM3BEICHHS, W3JaTEILCTBO, TOA U
MecTo m3naHus. [Ipu muTHpoBaHWM 00s3aTelbHAsI CChIIKA HAa CTpAaHUIly KHUTH. Ecim
IUTaTa B3ATa U3 COOpaHMs COYMHEHUH, TO HEOOXOJUMO YKa3aTh COOTBETCTBYIOIIHIA TOM.
Cnemyer TOMHUTH, 4YTO 4eTKass CChUIKA Ha HWCTOYHUK — HEMPEMEHHOE IMPABUIIO
KOHCIIEKTHPOBaHUA. ECIM KOHCIIEKTHPYETCSl CTaThs, TO yKa3bIBAeTCs, TJ€ M KOTJIa OHa
ObLiIa HareyaTaHa.

KoHcrniekT mojapaszzaensercss Ha 4acTd B COOTBETCTBHMHU C 3apaHee IMPOJyMaHHBIM
riaHoM. [IyHKTBI MaHa 3amMCBHIBAIOTCS B TEKCTE WJIM Ha MOJSAX KOHcmekTa. [lucath ero
PEKOMEHyeTCSI YETKO W Pa30opyMBO, TaK Kak HEOpeKHas 3amuch C TEYCHHEM BPEMEHU
CTAaHOBHUTHCS MAJIOTMIOHATHOW s ee aBTopa. CymiecTByeT MpaBUJIO: KOHCIEKT,
COCTaBIICHHBIN JJisi ce0sl, TOJDKEH OBITh IO BO3MOKHOCTH HAMKMCAaH TaK, YTOOBI €T0 JIETKO

MPOYMUTAT U KTO-TMOO IPYTOM.



®opMbl KOHCIIEKTa MOTYT OBITh Pa3HBIMHU U 3aBUCST OT €ro IIEJIEBOr0 Ha3HAYEHUS
(u3ydyeHue Matepualia B ILI€JIOM WUJIU TOJ| ONPEACICHHBIM YIJIOM 3pEHHS, MOATOTOBKA K
JOKJaJy, BBICTYIUIGHUIO HA 3aHATUM M T.JI.), @ TaKKe OT XapakTepa IMPOU3BEICHUS
(moHorpadusi, ctaths, NTOKYMEHT U T.1.). Ecnu peub umer mpocto o0 H3JI0KEHUU
cojiep>kanusi paboOThl, TEKCT KOHCIIEKTa MOET OBITh CIUIOIIHBIM, C BBIJICICHHEM 0CO00
B)KHBIX TOJIOKEHUN MOYEPKUBAHUEM WIN PA3JIMUYHBIMU 3HAYKAMH.

B ciyuae, korna He OrpaHUYMBAIOTCS TIEPETIOKEHUEM COJEpKaHus, a PUKCUPYIOT B
KOHCIIEKTE M CBOM COOCTBEHHBIC CYXKJICHHS IO JaHHOMY BOIIPOCY WM JOTOJHSIOT
KOHCIIEKT COOTBETCTBYIOIIMMHU MaTepHalaMU UX APYTUX UCTOUYHHUKOB, CIEIYET OTBOJUTH
MECTO JIJIsl TAKOTO poja 3anmuceil. PekoMeHnayeTcs pa3aeinuTh CTpaHUIIbl TETPAIH TOTOoJIaM
0 BEPTUKAIW W B JIEBOM YacCTH BECTH KOHCIEKT IPOU3BEJCHUS, a B IMPaBOM CBOU
JOTIOJTHUTEIIbHBIE 3aITUCH, COBMEIIAsI MX 110 COCPIKAHUIO.

KoncnexktupoBanre B Oojblliell Mepe, yeM Jpyrue BHUILI 3aIllMCEH, MOMOTaeT
BbIpaOaThIBATh HABBIKM TPABWJIBHOTO W3JIOKEHHUS] B TIHCHhbMEHHOW (OpMe BaKHBIC
TEOPETUYECKUX W TMPAKTHUYECKUX BOIPOCOB, YMEHHE UYETKO MX (HOPMYyIUpOBATH U SCHO
U3JaraTb CBOUMH CIIOBaMHU.

Takum oOpa3om, cocTaBieHUE KOHCIEKTa TpeOyeT BAYMYMBOM pabOThI, 3aTpaThl
BpPEMEHU U TpyJa. 3aTO BO BpeMs KOHCIIEKTUPOBAHMS MTPUOOPETAIOTCA 3HAHUS, CO3ACTCS
dbon 3amucei.

KoHcriekT MOXeT ObITh TEKCTyalbHbIM WM TEMaTHYECKUM. B  TekcTyanbHOM
KOHCIIEKTE€ COXpaHSIeTCsl JIOTMKa M CTPYKTypa HM3y4aemMoro IpOM3BEICHUSA, a 3alluCh
BEJIETCSI B COOTBETCTBUM C PACIOJIOKEHUEM Marepuaja B KHUIE€.  3a OCHOBY
TEMATUYECKOTO KOHCTIEKTa OepeTcs He TUIaH MPOW3BEACHHS, a COIepKaHUEe KaKOH-Tu0o
TEMBI WA TTPOOIIEMBI.

TekcTyanbHbIi KOHCIEKT EJIaTeJbHO HAYMHATh IIOCJIE TOro, Kak BCS KHHIra
MpOYMTAHA U TIPOJyMaHa, HO 3TO, K COKaJIEHHIO, HE BCETJ]a BO3MOXKHO. B nepByto ouepenb
HEOOXOIMMO COCTaBUTH IUIAH MPOM3BEICHHUS MUCHMEHHO WJIM MBICIEHHO, MOCKOJIbKY B
COOTBETCTBUHM C 3TUM IUIAHOM CTPOMTCS JajbHeiias padora. KoHCIEKT BKIIOYaeT B ce0s
TE3UChI, KOTOPBIE COCTaBISIIOT €ro OcHOBY. Ho, B oTiuuue OT TE3UCOB, KOHCIIEKT
COJICP’KUT KPATKYyH 3alKiCh HE TOJILKO BBIBOJAOB, HO U JIOKA3aTeNbCTB, BIUIOTH [0

dakTudyeckoro marepuana. lMHadye roBopsi, KOHCHEKT — 3TO pPaCIIMPEHHBIE TE3HUCHI,



JIOTIOJIHEHHBIE PACCYKICHUSIMU M JIOKa3aTeIbCTBAMH, MBICISIMH U COOOpaKEHUSIMU
COCTaBHUTEJS 3alKCH.

Kak mpaBuio, KOHCIEKT BKJIIOYAaeT B c€0s M BBINHMCKH, HO B HETO MOTYT BOUTH
OTJEIbHBIE MECTA, LINTUPYEMBIE TOCIIOBHO, a TAKXKe (PaKThl, IPUMEPHI, ITUPPHI, TAOJIULIBI U
CXEMBI, B3iAThle U3 KHUTH. CleayeT MOMHUTh, YTO paboTa HajJ KOHCIEKTOM TOJBKO TOTIa
OyZeT TBOpPYECKOM, KOI/la OHa HE OrpaHWyYeHa TEKCTOM H3Yy4aeMoro IpOU3BEACHUS.
Hy>XHO TOTOMHATH KOHCIIEKT JaHHBIMU U3 JPYTUX HCTOYHHUKOB.

B xoHcrekTe HEOOXOAMMO BBIACIATH OTACIBHBIE MECTa TEKCTa B 3aBUCHMOCTH OT
X 3HAYMMOCTH. MOXKHO TMOJIb30BAaThCA PA3NUYHBIMH CIOCOOAMH: TMOMYEPKUBAHUSIMU,
BOMPOCUTEIHHBIMA M BOCKIIMIIATEIIBHBIMU 3HaKaMH, PEIUIMKAMH, KPaTKUMHU OILIEHKAMH,
nucaTh Ha TMOJSX CBOMX KOHCIIEKTOB CJIOBA: «BAXXHO», «OYEHb BAXHO», «BEPHOY,
«XapaKkTEPHOY.

B KOHCIIEKT MOTYT TIOMEIIAaThCsl JUArpaMMbl, CXeMbl, TAOJIUIIbI, KOTOPBIE MIPUIATYT
€My HarJIsiIHOCTb.

CocCTaB/IEHUIO TEMAaTUYECKOT0 KOHCIEKTa MPEAIIEeCTBYET TIIATEIbHOE H3Yy4EHUE
BCEll uTepaTyphl, HOJOOpPaHHOM NIl pacKpBITUS TaHHOM TeMbl. bpiBaeT, 4To Kakas-mudo
TeMa pacCMaTPUBAETCS B HECKOJIbKMX IJIaBaxX UM B Pa3HbIX MECTaX KHUTU. A B KOHCIIEKTE
BECh MaTepual, OTHOCALIUICS K TeMe, OyJeT COCpeloTOYeH B OJHOM MecTe. B miane
KOHCIIEKTa PEKOMEHAYETCs JesaTh MOMETKH, K KAKUM MCTOYHHUKAM (BIUIOTH /10 CTPAHUIIbI)
HOpUIETCST OOPaTUTHCS ISl PaCKPBITUS BOMPOCOB. TeMaTndecKuil KOHCIIEKT COCTaBISAETCS
OOBIYHO Ui TOTO, YTOOBI TNyOXe M3YyYUTh OMNPEJCIICHHBIN BONPOC, MOATOTOBUTHCSA K
JOKJIay, JIEKIMM WM BBICTYIJICHUIO HAa CEMHHAPCKOM 3aHATHH. Takoil KOHCIEKT IO
COJIEp)KaHMIO MPUOIMXKaAeTC K pedepaTy, JOKIaay 1Mo W30paHHON TeMe, 0COOCHHO €CIIH

BKJIFOYAET U COOCTBEHHBIN BKJIAJl B U3yUYE€HHUE MPOOIEMBI.

4 TloaAroTOBKA K 3a4eTy

3adeTHass ceccuUsi — OYEHb TSKEIbI mepuoJl paboThl [Jisi CTYAEHTOB H
OTBETCTBECHHBIN TPy I npenoaasatenei. [ maBHas 3amada 3auera — NpoOBEpPKA KayecTBa
YCBOCHHUS COJICPKAHUS TUCIUILINHBL.

Ha ocHoBe Takoil mpoBepKHU OlIEHUBAETCA yueOHas paboTa HE TOJIBKO CTYJEHTOB, HO
U TIpenojiaBaTesieil: mo pe3yiabTaTaM 3a4yeTa MOXKHO CYJIUTh U O KaueCTBE BCEro y4eOHOTro

npouecca. [Ipu moarotoBke K 3a4eTy CTYAEHTHI MOBTOPSIOT MAaTepUall KypcoB, KOTOPBIE



OHM CIyIIAIA WM U3ydald B TEYEHHE CEMeCTpa, OOOOIIAIOT IOJIY4YEHHbIE 3HAHMA,
BBIICJIAIOT TJIABHOE B MPEAMETE, BOCIIPOU3BOAAT OOILYI0 KapTUHY JJI TOTO, YTOOBI siCHEE
IIOHATH CBSI3b MEXY OTAECIbHBIMU JIEMEHTAMU JUCIUILIIMHBI.

Orta (opma 3aHATUI NTpeAHA3HAYEHA B OCHOBHOM JIJIsl KOHTPOJISl 3HAHUM CTYJIEHTOB,
IIPU STOM 3aueT BBIHOCUTCA HA 3auUETHYIO HEJENI0. 3adeT 3aBepllaeT ydeOHBIH Kypc,
M3y4aBLINNCSA B TEYEHUE CEMECTPA.

3aueT MOXXET ObIThb BBICTABIEH «aBTOMATOM» TE€M CTYAEHTaM, KOTOPBIE YCIEUIHO
U3ydalid IpeIMET B XOJ€ CEMECTpa, HE UMEIOT JOJIFOB MO KOHCIEKTaM, HEOTpaOOTaHHbBIX
OPOIMYCKOB Yy4YEOHBIX 3aHATUM, a TakXKe AaKTUBHO pabdOTaBIIMM HAa CEMHHApPCKUX U

NPAKTUYECKUX (TPYIIOBBIX) 3aHATHUSX.
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1. Opranu3anuoHHO—MeTOAUYECKH pa3ae

Lenu u 3a1a4u 0CBOEHHS TUCHUTLIUHBI

Heabio ocBoeHUs yueOHON AUCIUIIINHBI SBISETCS:

—TIOJITOTOBKA BBIMTYCKHUKOB K MIPOEKTHO-KOHCTPYKTOPCKOM JCSITEILHOCTA B O0JIACTH CO3/IaHUS U
BHEJPCHUS AaNMapaTHBIX W MPOTPAMMHBIX CPEICTB OOBEKTOB MPOPECCHOHAIBHON IEATCIHHOCTH B
COOTBETCTBUH C TEXHHUUECKUM 3a/IaHUEM U C UCIIOJIb30BaHUEM CPEJCTB aBTOMATU3AlUU TPOESKTUPOBAHNUS;

—(dopMUpOBaHHE Y CTYACHTOB (YHIAMEHTAIbHBIX TEOPETUYECKUX 3HAHUH [0 BOMpPOCaM
METOJIMKH W TPAKTUKA TMPOCKTHPOBAHMS CIIOKHBIX IMPOTPAMMHBIX CPEACTB ISl MHGOPMAIMOHHBIX
CUCTEM, a TakKe O0y4eHHE CTYJEHTOB COBPEMEHHBIM MPOTPAMMHBIM CpPEACTBAM Ji MPOEKTUPOBAHUS
MIPOrPaMMHOTO O0ecTieueH s, OCHOBaHHBIM Ha ucnonb3oBannu CASE-TexHomoruu.

3amaun:

—HM3y4eHHE METO/I0JIOTUH U HHCTPYMEHTAIBHBIX CPEJCTB Pa3padOTKU MPOTPAMMHBIX CUCTEM;

—HCII0JIb30BaHKE MTPEIMETHO-OPUEHTHPOBAHHON CPEebl pa3paboTKH;

—3HAKOMCTBO ¢ s13p1koM UML.

—HM3y4eHHe BOIPOCOB opraHuzanuu uHPopmanuonHoro obecmedenus WMC. Ocoenue
METOJOJIOTMH  NPOSKTUPOBaHMS 0a3 M XpaHWIWII JaHHBIX: aHaIW3 NPEAMETHOW 00JacTw,
KOHIIETITyaJIbHOE, JJOTHYECKOEe M (PU3HUECKOe TPOSKTHPOBAHUE.

—pa3paboTtka uHTEpdeiica (MPUIIOKEHUI) ¢ UCIIOJIb30BAHUEM C HCIoIb30BaHueM Visual Studio.

—3HaKOMCTBO € aBTOMaTH3UpoBaHHbIM NpoekTupoBanueM MC c ucnonb3oBanueM CASE-cpencts
StarUML.

3 IlepeuyeHsb J1a6OPATOPHBIX padoT

JIaGoparophas pabota Nel PazpaGoTka TEXHHYECKOTO 3a/1aHUS
JlabopaTtopHas padota Ne 2 Pa3zpaboTka 3CKU3HOTO MPOEKTa

JIaGoparophas pab6ota Ne 3 Ouenka kauecTBeHHBbIX Moka3zateneit [1C
JlabopaTtopHas pabota Ne 4 TecTupoBaHUE IPOTrPAMMHBIX CUCTEM
JIaGoparophas pab6ota Ne 5 CocraBieHue TEXHOJIOTHYECKOH TOKYMEHTAaLuU
JlabopaTtopHas pa6ota Ne 6 CocTaBiieHH€ MMOIb30BATETHLCKON TOKYMEHTAIIUN
JIaGoparophas pad6ota Ne 7 OopmieHne 10KyMEHTOB CepTUDUKALIIH
JlabopaTtopHas padota Ne 8 CocTaBiieHue JUIIEH3HOHHOTO COTJIAIICHUS

ONoGa~wWwdE

JlononaHUTENbHbIE 1a00paTOpHbIE PabOTHI

9. JlaGoparopnast pabora Nel. «MccnemoBaHue mpeaMeTHON oOnactu. JlmarpamMmbl TPENECHTOB U
JarpaMMBbl JE€HCTBUID)

10. JTaboparopHast padota Ne2. «Pa3paboTka, MOAECTUPOBAHUE W aHAIN3 CTPYKTYpPbl HH()OPMAITMOHHON
cUCTeMbl. JluarpaMMbl KJ1IacCOB»

11. Jlaboparopnas pabGota Ne3. «J/luHamuka mnoBeaeHHUs WH(GOPMALMOHHOM cHUCTEeMBbl. JlMarpaMMbl
B3aUMOJICHCTBUS»

12. JTaboparopHast pabora Ned. «JluHamuika mOBelneHHs] WH(POPMAIMOHHOW CHCTEMBI. JlmarpaMmsbl
cocTosiHui. Pu3nyeckas MoJenb CUCTEMBI. JlnarpaMMel peaau3aim»

13. Jlaboparopuas padota Ne5. «["eHepanus mporpaMMHOTo kKojaa B StarUMLy

14. JTaboparopHas pabota Ne6. Co3nanue quarpaMMbl BApUaHTOB UCIOIb30BAHUS.

15. JIaboparopnas padota Ne7. Co3manue nuarpaMmm B3auMOICHCTBHS.

16. JTaboparophas pad6ota Ne8. Co3nanue quarpaMm Kiaccos.

17. JTaboparopnas padota Ne9. Coznanue nuarpamMmm KiaaccoB (y4eT HOBBIX TPeOOBaHMUI).

18. JIaboparopnas padota Nel0. Co3nanue nuarpamm KiaccoB (JIo0aBJIeHUE CBsI3€i MeX 1y KJlacCaMu).

19. Jlaboparopras padota Nel 1. Co3ganue quarpaMmbl COCTOSTHHUH.

20. JIaGopatopHas padota Nel2. CoznaHue AuarpaMmMbl KOMIIOHEHTOB.
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JlaGopaTtopnas pabora Nel3 Cozganne UML nuarpamm B Microsoft Visio
2. JlabGoparopnas pabora Nel4 M3ydeHue MeTOIOB MOCTPOCHUSA IpadUUYEeCKUX MOENEH cpencTBamMH
Visual Studio

3. Jlaboparopnas paborta Nel5. Coznanue quarpamm B Visual Studio

4, JlabopatopHas pabora Nel6 JlemMOHCTpanMOHHBIH TipuMep. MojenupoBanue TpeOOBaHUMI
II0JIb30BaTEIECH

5. Jlaboparopnas padota Nel7 IIpoekTupoBaHHE TOTOBBIX MPOCKTOB. 3aMaHUS JISI CAMOCTOSTEIIbHON
paboThI

4. CamocTosiTesIbHasi padoTa CTyleHTa

CamocrositensHas padota cryneaToB (CPC) siBisieTrcss OCHOBHBIM CIOCOOOM OBJIJICHHS YUCOHBIM
MaTepuaioM BOBpeMs, OCBOO0KIEHHOE OT OCHOBHBIX 00s13aTeNIbHBIX YUEOHBIX 3aHATHIA.

Ha camocrosiTennbHOe W3yueHHE BBIHOCSTCS TEMbl, BKIIOYCHHbIE B y4eOHBbIC IUIaHBI, HO HE
paccMaTpuBaeMble Ha TEOPETHUECKUX U MIPAKTUUYECKUX 3aHATHUSX.

Bun 3aHATHS CaMOCTOSITENBHOW BHEAYIAWTOPHOW JAEATEIILHOCTH CTYJICHTOB MOXKET OBITh
TeopeTudeckuM (pabota ¢ y4eOHHUKOM, JOIMOJIHUTENILHOM JHUTEepaTypoil), mpakThuyeckum (padora B
JIOMallHUX YCJIOBUSIX, B Y4€OHBIX KaOuHeTax), U KOMOMHMpPOBAHHBIM (IIOJrOTOBKA TEKCTa, Oecelbl,
noknana, pedepara). Conepxkanne CPC BkirouaeT pa3sHooOpasHbie (QOpPMBI JesTENBbHOCTH: paboTa C
muTepaTypoi, ohopmierue pedeparos, OyKiIeToB, Oeces.

PaznooOpa3Hbl U (OpMBI KOHTPOJISI CAMOCTOSITEILHON BHEAYAUTOPHOU JIESATEIBHOCTUA CTYJEHTOB.
Tax, yueOHBI MaTepuas, MPeIyCMOTPEHHBIH padOYMM IUIAHOM JUIsl OCBOEHHS CTyJEHTaMH B Ipoliecce
CaMOCTOSITETIbHON JeSITETbHOCTH, BBIHOCHTCS Ha WTOTOBBIA KOHTPOJNIb (Au(QepeHIIMpOBaHHBINA 3a4erT,
9K3aMeH) Hapsly C y4eOHBIM MaTepuanoM, KOTOpBIA OTpabaThIBacTCs NPH NPOBEICHHM 3aHITHH;
KOHTPOJIb KayecTBa CAaMOCTOSTENFHOIO H3YYEHHUs] MaTepHhaja MpPOBOJHUTCS BO BpeMsl KOHCYIJIbTAIWH,
WHAUBHUIYaJILHOTO cOoOeceI0BaHMs MPeroaaBareisi Co CTYACHTOM, IIPU MpoBepke pedepaToB, OYKIETOB U
T. 1.

CamocrosiTenpHast ~ pabota  Oosibllle  BCEro  CIOCOOCTBYET — peanu3alMd  TpeOoBaHMN
KBaJTM(PHUKAMOHHONW XapakTeprcTHKU. OHa BBINIOJHAET HE TOJBKO ydeOHBIC, HO M BOCIHTATEIbHBIC, U
pasBuBatomme ¢yHkuuu. CamoctosTenbHas paboTa BOCHUTHIBAET O00s3aTENbHOCTh, COOPAaHHOCTD,
MyHKTYaJbHOCTh, CHCTEMAaTHYHOCTh B padoTe.

5. Y4yeOHo-MeTOANYECKOE 00ecmeyeHne TUCHUINHBI

IlepeyeHb 0CHOBHOM Yy4eOHOI JTUTEPATyPhI, HEOOXOAUMOM AJIsI OCBOCHHS M CHUILIIHHBI

Jlsixos, B. @. (CeBKaBI'TY). [Ipuknaanas nndopmatuka (B 9KOHOMHUKE) : MPOSKTUPOBAHUE
MH(OPMALIMOHHBIX cucTeM : yuel. mocodue / B. @. Jlsxos ; MuH-Bo 0OpazoBanus u Hayku Poc.
®enepaunn, 'OY BIIO Ces. Kas. roc. Texs. yu-1, Y. 2. - CraBponons : M3a-so CesKasl TV,
2006. - 140 c. : . - bubmuorp.: ¢. 139(11 Ha3.). - ISBN 5-9296-0342-1

Poues, K. B. MH}opmaiinoHHble TEXHOIOTHH. AHAIN3 U IPOSKTUPOBAHNE HHPOPMALIMOHHBIX

cucteM DJeKTpoHHBIH pecypc / Pouer K. B. : yueOHOe mocobue. - 2-¢ u3., ucrnp. - CaHKT-
[TetepOypr : Jlans, 2019. - 128 c. - ISBN 978-5-8114-3801-3

ITepedyennb 10NMOJHUTENBbHON Y4eOHOM JIUTEPATYPbl, HEOOXOAMMOM /151 OCBOCHHUS
AU CIHUIIIIMHBbI

Abpamos, I'.B. TlpoexTupoBanue HHPOPMAIMOHHBIX CUCTEM DIIEKTPOHHBIN pecypc : yueOHoe
noco6ue / JI.A. Kopobosa / I.E. Mensenkosa / I'.B. A6pamos ; pen. U.A. ABUUHOB. -
[TpoexktupoBanre nHGOpMAUOHHBIX crcTeM,2020-09-27. - Boponex : BopoHexckuit



roCyJIapCTBEHHBIM YHUBEPCUTET HHXKEHEPHBIX TexHoJorui, 2012. - 172 ¢. - Kaura HaxoauTcs B
6azoBoii Bepcun DBC [PRbooks. - ISBN 978-5-89448-953-7
Jlunaes, B. B. CucreMHOE IpOEKTUPOBAHUE CIIOKHBIX IPOTPAMMHBIX CPEJICTB IS

nHpopMannoHHbIX cucteM. - M. : CUHTET, 1999. - 224 c. - (MadopmaTtuzanusaus Poccun Ha
nopore XXI Beka). - bubmmorp.: c. 209-211. - ISBN 5-89638-019-4

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHETY,
He00XO0UMBIX /1JISl 0CBOEHHUS TUCHUILINHBI

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

6. MeToauueckue PECKOMEHIANNHA NTpennoaaBaTe/ 10

Kypc , cooTBercTByrOIIMII JaHHOW MpOrpamMme, COJEPKUT JIEKIMH, J1a00paTOpHbIE 3aHATUS U
CaMOCTOSITENIbHYIO Pa0OTy CTYJEHTOB.

Ilenpr0 JneKUMI SBISETCS U3JI0KEHHE TEOPETHYECKOTO MaTepualla W WUIIOCTPALMS  €ro
IpUMEpaMu HOBEMIIMX MH(OPMAILMOHHBIX TEXHOJIOIMH, KOMIIBIOTEPHONM TEXHUKH, IPOrpaMMHOIO
obecnieueHusI.

Llenpio nabOpaTOPHBIX 3aHATUH SBISETCS 3aKpEIJICHHE TEOPETUYECKOro MaTepualia JEeKIUH U
BBIpAO0OTKA YMEHHS IPUMEHATHh TEOPETUUYECKHIE 3HAHUS MPH PEIICHUH MPAKTUYESCKHUX 3a1aHUI.

OCHOBHBIM TEOPETUYECKUM OIPEAEICHUAM JOJKHBI COIYTCTBOBATh IOSICHEHMSI, Kacaroluecs
IPUMEHEHMs JeUCTBYIOIUX MHPOpMalMOHHBIX TexHoaoruil B Poccun. Kypce nexuuii jomkeH cTpoutest
Ha OCHOBE (OPMYIHMPOBOK TEOPETHUECKUX MOJOKCHUN JWCIHUILIUHBI, TaK KaK TOJBKO IPU TaKOM
MOJIXO/I€ CTYIEHTHl MpHOOpeTaoT 0a30Bble 3HAHMS, HEOOXOIMMBbIE JJs JalbHEHIIero u3y4eHus
JUCLUILIMH 00IIeNpoPeCcCHOHAIBHOIO U CIIEUAIbHOrO IUKIIOB B IIEJIOM.

B Teuenue kaxjaoro cemectpa HEOOXOIMMO HMPOBECTH IO JIBE aTTECTAllMU. ATTeCTalUsl MOXKET
POXOaUTh B (OpMe MUCBMEHHOTO Ompoca MO TEOpUM WM B BHUAe TecToB. CTyAeHT, cAaBIIMA Ha
YIOBIETBOPUTEIBHO M BBINIE JBE arTECTAllMM, a TaKXKe CHABIIMH BCE HAa MOMEHT aTTeCTalUH
nabopaTopHbIe padOoThI, MOTyYaeT 3a4eT WIN JAOIMYCK K IK3aMEHY.

7. MeToau4eckune yKa3aHusl 10 BbINOJHEHUIO JJa00PaTOPHBIX padoT

Jladoparopnas padora Nel Pa3zpadoTka TeXHH4eCKOro 3aJaHus

[[enh paOoTHI: O3HAKOMIIEHHE C MPOIEAYpOil pa3paboTKU TEXHUYECKOTO 3a/laHUs Ha CO3/IaHHe
nporpaMmHoro mponaykta ¢ mnpumeHenueM ['OCT 19.102-77 «Cragumm pa3paObOTKH MPOTrpaMM H
MPOrpaMMHON JOKYMEHTAILIUN .

TEXHUYECKOE 3ATIAHUE

Ha nanHO# cTaziny BHIIOIHAIOTCS CleAyromue paboThl:
1.060cHOBaHKNE HEOOXOAUMOCTH Pa3pabOTKU IPOrpamMm:

. [TocranoBka 3a1a4u;

. CO0p UCXOAHBIX MaTEpHAJIOB;

. Br160op u o6ocHoBanue KputepueB 3h(HEKTUBHOCTH U Ka4eCTBa,

. O0ocHOBaHME HEOOXOAMMOCTH MPOBEACHHUSI HAYYHO- HMCCIEI0BATEILCKUX PaboT.

2.BeimosHeHue HAaY4YHO-UCCIICAOBATCIILCKUX pa60T:
U OnpeﬂeneHI/Ie CTPYKTYPbI BXOAHBIX U BEIXOAHBIX JaHHBIX;


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

. [IpenBapuTensHBIN BEIOOP METOJIOB pEIICHUS 3a/1a4;

. OGocHoBaHKE 11€TIECO00PA3HOCTH NPUMEHEHUS paHee pa3pabOTaHHBIX
IIPOTrpaMM;

. Ornpenenenue TpeOOBaHUMN K TEXHUUYECKUM CPEJICTBAM;

. O6ocHOBaHNE NPUHIMITHATIBHON BO3MOXHOCTH PpEIIEHHs [TOCTABJIEHHBIX 33Jay;

3.Pa3pabotka u yTBepkK/1eHHE TEXHUUECKOTO 3a1aHusl:

. Omnpenenenue TpeGOBaHUIl K TpOrpamMMe;

. PazpaboTka TEXHMKO-3KOHOMHYECKOTO OOOCHOBaHUS pa3padOTKU MPOrpaMMBbl;

. Omnpenenenue craauid, 3TalloB U CPOKOB Pa3pabOTKU MPOrpamMMbl U JIOKYMEHTALMHU Ha HEE;

. Br160p S3bIKOB IPOrpaMMHUPOBAHUS;

. Omnpenenenne He0OXOAMMOCTH IIPOBEIEHHUS HAay4YHO- UCCIIEA0BATEIbCKON pabOThl Ha
MOCJICAYIOIINX CTAAUAX,

. CornacoBaHue 1 yTBEp)KIEHNUE TEXHUYECKOTO 3aJaHUs.

Pe3ynbTaToM BBINOJIHEHHS JAHHOM CTaIUH SBIISICTCS TEXHUYECKOE 3a/1aHne, O0(OPMIICHHOE B
coorBercTBuu ¢ OC TYCYP.

JlagopaTopHas padoTa Ne 2 Pa3padoTka 3¢CKM3HOI0 MPOEKTA

[{enb paOOTHI: O3HAKOMIIEHHE C TPOLEAYPOH Pa3pabdOTKH 3CKU3HOTO MPOEKTa Ha MPOTPaMMHBIN
npoaykt, ¢ npumerenueM 'OCT 19.105 -78 «IlosicHuTenpHast 3amucka K TEXHHYECKOMY IPOEKTY» U
I'OCT 19.404 — 79 «IlosicaurenbHas 3anmucka. TpeGoBaHUS K CONEPIKAHUIO U O()OPMIICHHIOY.

KonkpeTtHoe cozpepkaHue paboOT Ha CTaJud 3CKU3HOTO MPOEKTa U UX O0O0BEM ONpesessieT CTENEeHb
clokHOCTH paspabareiBaemoro IIII. Pe3ynbTaToM BBINOJIHEHUS JAHHOM CTAaguM SBJISIETCS IOJHOE
onucanue apxurektypsl I[III. Kak mnpaBwio, 3TO onucaHue JAeNaeTcsi Ha HECKOJIbKHX YPOBHSX
uepapxuu. Ha BepxHeM ypoBHE [eTaqu3allud BBIIEJSAIOTCS OCHOBHBIE IOJCUCTEMBI, KOTOPBIM
MPUCBANBAIOTCS MMEHA, YCTAHABJIMBAIOTCS CBSI3M MEXKIy MOJCHCTEMAaMH, MX (DYHKIHH, MOJTydaeMble
IyTeM JIEKOMITO3UIMHU npeanonaraemMbix ¢ynkuuit III1. 3arem mpoueaypa JeKOMIIO3ULIUU BBINOIHAETCSA
JUIS Ka)X/I0M IOJICUCTEMBI, BBUIEISIOTCS MOJIYJIM, COCTABIIAIOIIME JaHHYK MOJCUCTEMY. B KOHeuHOM
UTOre, MOJY4aeTcsl MepapXWUeCKH OPraHM30BaHHAs CUCTEMA, COCTOSINAs U3 YpPOBHEH, KaXIblid U3
KOTOPBIX MPEICTaBIsIET COO0M COBOKYITHOCTh B3aUMOCBSI3aHHBIX MOJYJIEH.

B kauecTBe npumepa HUXKe NPUBOIUTCA (HparMEeHT pacIIUPEHHOI0 ONMUCAHMS PadoT CTauU
ACKU3HOTO MPOEKTa:

« pa3paboTKa IIaHa COBMECTHBIX paboT Ha pazpabotky I1IT;

+ pa3paboTka 1 000CHOBaHHE MaTEMAaTUYECKOW MOJIEIH CUCTEMBI U OITMCAHUE PEe3yJIbTaTOB
MO/JICTUPOBAHHUS;

+ pa3paboTka U 000CHOBaHME AITOPUTMOB U BpeMEHHBIX IpadukoB (pyHkumonuposanus [1I1 o
BCEM peKUMaM paldoThI;

« pa3paboTKa 1 000CHOBAHUE PECYPCOB MAMSITH JIJIsl PeATU3alUK aJITOPUTMOB;

- pa3paboTka nepeuns JokymeHToB Ha I1I1;

- pa3paboTka U 000CHOBaHME CTPYKTYpHI b/l, BHEITHIX BXOJHBIX W BBIXOJHBIX JaHHBIX;

+ pa3paboTka U 0O0CHOBaHHE aITOPUTMOB HH(POPMAIIMOHHOTO 00ECTIeUeHHUS;

« pa3paboTka u obocHoBaHUE Habopa TecToB Jytst mpoBepku [111;

« pa3paboTka 1 000CHOBaHUS OpraHu3anuu padbot no passutuio I111;

« OdopmiieHne MOSICHUTEIILHOMN 3aITUCKH.

Pe3ynbTaToM BhINOJIHEHNS JaHHOM paOOThI ABISETCS SCKU3HBIA MPOEKT, 0(POPMIICHHBIN B
cootBerctBur ¢ OC TYCVYP.

JlagopaTopHas padora Ne 3 OueHnka kauecTBeHHBIX moka3areseii [1IC

[lens paboThl: B 1abopaTOpHOil paboTe TECTUPYEM U OIlEHWBaeM KadecTBeHHBIE mokasarenu [1C.
MeTtoauka orneHKr KadecTBeHHbIX moka3zateneld [IC ocHoBana Ha coctaBienun metpuku [IC. B



nmabopaTopHON paboTe HEOOXOIUMO BBHITIOJHUTH CIAEAYIOIIEE:

1. Breibpate cranmapt mis ouenku kadectBa IIC, aprymeHTHpoBaTh CBOU BBIOOp. [lanee
0TOOpaTh MOKa3aTeau KadecTBa (He MeHee 5) W cPOpMyaHpOBaTh UX CYIIHOCTh. Kakiblil MoKa3aTesb
JIOJDKEH OBITh CYIICCTBEHHBIM, T. €. JOJKHBI OBITh SICHBI MOTEHITMAIBHBIC BBITOJBI €0 HCIIOIH30BAHUS.
[Tokaszaresnu npeACTaBUTh B BH/C TabuibI (Tabmuia 1).

[Tokazarenu xadectBa |CyIIHOCTb MOKa3aTes OkcnepTHas Onenka, ycTaHOBJIEHHAs
OIIeHKa (Bec) W KCTICPUMEHTOM I
| o] |
2. YcraHoBUTh Beca mokasaresneid W (3w =1).
ii
3. JIist KaXK10To TOKa3aTeNs YCTaHOBUTh KOHKPETHYIO YUCICHHYIO OLICHKY

r or 0 1o 1, ucxozs u3 CICTYIOIIETO:

i

= 0 — cBoiictBo B IIC npucyrcTByeT, HO Ka4eCTBO €ro HEMPUEMIIEMO;

=0.5 - 1 — cBoiictBo B IIC mpucyrcTByeT U 00Ja1aeT NMPHEMIIEMBIM KaueCTBOM;

= 1 — cBoiictBo B IIC mpucyrcTByeT n 001aaeT O4€Hb BBICOKMM KadyeCTBOM.

» Bo3M0>XHO, IPUCBOEHUE TPOMEKYTOUHBIX 3HAUEHUN B COOTBETCTBUU C MHEHUEM OLIEHUBAIOLIETO
JMIIa OTHOCHUTEIBHO MOJE3HOCTH TOro Win uHoro cBoiicrsa [IC.

KOrw 0y

Pe3ynbprarom BBIMOJIHEHUS AaHHON PaOOTHI ABISETCS OTYET C MEPEUYHEM IMPOBEICHHBIX TECTOB H
paccuuTaHHOE cpeHee 3HaueHue oreHku kadecta [1C.

JlabopaTopHas padora Ne 4 TectTupoBanue NPpOrpaMMHBIX CHCTEM

[lenb paboThI: AKCIEPUMEHTANIBHOE OIpeAeiacHre (PAKTUUECKUX (JOCTUTHYTBIX) XapaKTEPUCTHK
CBOMCTB HCIBITHIBAEMON IIPOIrPAMMHON CHCTEMBI.

TectupoBanue SBISETCS 3aBepUIAIOIIMM 3TAoM pa3pabOTKHM MPOrpaMMHOTO MpoAaykra. Emy
IIPENUIECTBYET JTall CTaTUYECKOM M JUHAMHYECKOM OTJIaJKM IporpaMM. B y3koMm cMebIciie LEnb
TECTUPOBAaHUSI COCTOUT B OOHApPYKEHUU OLIMOOK, I€JIb K€ OTJIaJKU — HE TOJbKO B OOHAapy>KEHUH, HO
UB ycTpaHeHuu omnOok. Llenn y oTnanku u ucnbiTaHust pasHble. [I0MHOCTBIO OTHa)K€HHAs MporpaMma
MOXKET HE 00yaJaTh ONpPEICICHHbBIMH MOTPEOMTENbCKUMHU CBOMCTBAMM U TEM CaMbIM  OBIThH
HENPUIOJHOM K HCIOJB30BaHUIO IO CBOEMY Ha3HaueHHI0. He MOXeT CIy)XUTb aJbTepHAaTHUBOU
UCIBITAHUIO M TpoBepKa pabOTOCIOCOOHOCTH MpPOrpaMMbl Ha KOHTPOJBHOM NpUMEpe, TaK Kak
nporpaMMa,  pabOTOCIIOCOOHas B YCIOBHMAX  KOHTPOJIBHOTO  TNpHMEpa, MOXKET  OKa3aTbeCs
HepabOTOCIIOCOOHON B JPYTUX YCIOBMSIX NMpUMEHEHUs. [IoNmbITKM OXBATUTh KOHTPOJIBHBIM HPUMEPOM
BCE MperoiaraeéMble YCIoBUs (YHKIIMOHUPOBAHUS CBOJSATCS B KOHEYHOM CUETE K TEM K€ UCIBITAaHUSM.

Mertoasl TECTUPOBaHUS:

» BOCXOAIIEE TECTUPOBAHME — nporpamma cobupaercss 1 TeCTUPYETCS CHU3Y-BBEPX.

» HUCXOJAIIEE TECTUPOBAHUE — mporpamma coOupaeTcsi M TECTUPYETCS CBEPXY BHU3.
N3011poBaHO TECTUPYETCS TOJBKO F'OJIOBHOM MOIYJIb.

» METO/J] BOJIBIIIOI'O CKAUKA — kaxaplii MOIyJdb TEeCTHUpyeTcs aBTOHOMHO. [lo okoHuaHuuM
TECTUPOBAHUS MOJlyJIEll OHU UHTETPUPYIOTCSI B CUCTEMY BCE Cpasy.

« METOJ] CAHJIABUWYA - npencraBiser co0Oil KOMIPOMHUCC MEXKIY BOCXOIANIUM U
HUCXOJAIIMM noaxonamu. IIpu Mcnonap3oBaHMM 3TOr0 METOJA OJHOBPEMEHHO HAaUYMHAIOT BOCXOJSLIEE
U HHUCXOJSlee TECTHUpOBaHME, cOOMpas MporpaMMmy Kak CHH3Y, TaK U CBEpXY M BCTpedasiCh, B KOHIIE
KOHIIOB, I'/Ie-TO B cepeauHe. Touka BCTPEUM 3aBUCUT OT KOHKPETHOM TECTHPYEMOH IIPOrpaMMbl M
JI0JDKHA OBITH 3apaHee OIpejesieHa MPU U3YUYEHUH €€ CTPYKTYPHI.

Pe3ynbpTaToM BBINOJNIHEHHs] JaHHOW PabOTHI sBiIETCS pa3paboTaHHBIM IulaH TectupoBanus [1C,
OT4YeT O TeCTUPOBaHMM U AKT 0 TectupoBanuu [1C.



JladoparopHast padora Ne 5 CocraBiieHne TEXHOJIOTHYeCKOM JOKYMEHTAMHI

[lenb pabOTHI: O3HAKOMJIEHUE C IPOLEAYPOH COCTABJIEHUS TEXHOJOTMYECKOW IJOKYMEHTAluu K
pa3paboTaHHOMY MPOrPaMMHOMY MPOIYKTY.

Hokymenmayus no conposoacoenuro T1I1 (System documentation)

onuceiBaet 111 ¢ Touku 3peHus ee pazpaboTKu.

B cnyyae neoOxomumoctn MonepHuzauuu III1 k »Toit paGoTe mnpuBIEKaeTcs CrHeUUATbHAS
KOMaHZa pa3pabOTUYMKOB-CONMPOBOAUTENCH. OTOM KOMaHJEe MpUAETCS HMETh JAeN0 C Takoh xe
JOKyMEHTaIlMel, KoTopasi ompenaessijia JACSITeNbHOCTh KOMAaHIbl IEpBOHAYAIBHBIX (OCHOBHBIX)
paspabotuunkos I1I1.

Komannma  pa3paboTUMKOB-CONPOBOJUTENCH  JODKHA  OyneT u3ydaTb  TEXHOJOTMYECKYIO
JOKYMEHTAIMIO, YTOOBl MOHATH CTPOEHHUE W mporecc paszpabotku moaepuusupyemoro IIII, u BHecTH
HEOOXO/JMMBIE HW3MEHEHHUS, MOBTOPSAS B 3HAUYMUTEIBHOW CTENEHW TEXHOJOTMYECKHE IPOLECChl, C
MIOMOILIBbIO KOTOPBIX CO3/1aBajics nepBoHauanbHblil [111.

JoxymenTtanus o corpoBoxaeHuto [1I1 Moxuo pa3douts Ha aBe

TPYIIIBL:

1) JIOKYMEHTAlMsI, ONPEEIIAIoNIasi CTPOSHUE POrpaMM U CTPYKTyp JaHHbIX [T u
TEXHOJIOTHIO HX pa3paboTKu;

2) JOKYMEHTALNIO, [IOMOTAIOIIYI0 BHOCUTh n3MeHeHus B 111

JlokymeHTbl ycTraHoBieHUs noctoBepHoctu I[II1 BkirOWaroT, mpexknae BCero, JTOKYMEHTALHIO IO
TECTUPOBAaHUIO (CXeMa TECTHUPOBAaHUS U OINKCAHUE KOMIUIEKTa TECTOB), HO MOIYT BKJIKOYAaTh U
pe3yabTaThl Apyrux BUn0B nposepku [1C, Hanmpumep, JoKa3aTeabCTBA CBOMCTB IPOrpaMM.

JIoKyMeHTaIusi BTOPOW TPYIIBI COMEPKHUT PYKOBOJACTBO 10 compoBoxaeHuto IIIT (System
maintenance guide), koTopoe omuchiBacT H3BeCTHbIC mpobOiaembl BMmecte ¢ [III, ommceiBaeT, Kakue
YacTH CHCTEMbI SIBJIIFOTCSl allapaTHO- U IPOrpaMMHO-3aBUCHMMBIMHU, M Kak pa3Butue Il mpunsTo B
pacuer B €ro CTpOEHUH (KOHCTPYKLIUN).

Pesynbrarom BBINONHEHUS MJaHHOW pPaOOTHI SBJSETCS TEXHOJOTHYECKas JOKYMEHTalus K
paszpaborannomy I1I1, opopmnennas B coorBercTBun OC TYCVYP.

JlaGopaTopHas padoTa Ne 6 CocTraBiieHre MOJIb30BATEIbCKON JOKYMEHTAMHI

Ilenp  paGoTBhLI: O03HAKOMJIEHUE c MpouEeaypon COCTaBJICHUS MOJI30BaTEIbCKOM
(3KCIUTYTallMOHHOM) AOKYMEHTAIMM K IIPOrPaMMHOMY IPOIYKTY.

IKkcnayamayuonnas OoKymenmayusa J0KHA oOecrieunBaTh oTdyxaaemMoctb [IC oT ux
NEPBUYHBIX pPa3pabOTUYMKOB, aJeKBAaTHO OTpaXkaTb TpeOyemMoe BHEIIHee KauecTBO M KadecTBO B
UCIIOJIb30BAaHUHU, a TaKKe BO3MOXKHOCTb OCBOeHUS U 3(dextuBHoro npumenenus [IC mocrarouno
KBaJIM(HUIUPOBAHHBIMU crieranuctaMu. OHa NPUMEHSAETCSl HENMOCPE/ICTBEHHBIMH I10JIb30BaTENIIMU B
COOTBETCTBUM C (yHKUMOHAIbHBIM HazHaueHueMm IIC, a Taxke 3akazyuMkaMu, IOKYNaTEeIsIMH H
MOCTaBIIMKAMU  NPOTPaMMHBIX  HpoaykToB. CocTaB 3TOM  JOKyMeHTauuu  Qopmupyercs ¢
UCIIOJIb30BAHUEM YacTH TEXHOJIOTHYECKUX JIOKYMEHTOB C Y4eTOM TpeOOBaHMI 3aKa3yMKOB WIH
noreHuuanbHbelx noib3oBarened  IIC.  CopepkaHnme OSKCIUTyaTallMOHHBIX  JOKYMEHTOB  JOJIKHO
MPEAOTBpaIlaTh WM HCKIOYAaTh BO3MOYKHOCTH HEKOPPEKTHOTO HMCIIOJIB30BAaHUS KOMILIEKCA MPOrPaMM
II0JIb30BATEISIMU 3a TPEAENIaMU YCIOBUHM JKCIULyaTalluH, NMPU KOTOPHIX MOCTABIIMKOM TapaHTHUPYIOTCS
TpeOyemble U yTBEp)KJIEHHBbIE  XapakTepUCTUKU KadectBa  (yHkuuonupoBanus [IC. Ilpu
(bopMHpOBaHUN IKCIUTyaTallMOHHBIX JOKyMeHTOB [IC, kKpome 0a30BBIX CTaHJIAPTOB KU3HEHHOTO
LUKJIa MOTYT UCIOJb30BaThCS PsII  BEIOMCTBEHHBIX HOPMATUBHBIX JIOKYMEHTOB U (DHPMEHHBIX
PYKOBOJCTB.

DKcITyaTallMOHHAas JOKYMEHTAIUs BKJIIOYaeT B ce0s:

o JIoxymMeHTausa aAMUHUCTpUPOBaHus Ipu npuMenenuu [1C;

o JlokymMeHTanus onepaTopoB-IMoJb30BaTeIel IPY MPUMEHEHHH ITPOTPAMMHOTO CPEJICTBA;

o JlokymeHTanus o0ydeHus cnenuaincton npumenenuto [1C.



10

Jlokymenmayusa admMunucmpupoganua TpHu SKCILTyaTallud WHPOPMALMOHHON CHUCTEMBbI JOJDKHA
obecrieynBaTh  MOMJCPKKY  MEPBUYHOM  HMHCTAULSILMH,  IITaTHOTO  (DYHKIMOHUPOBAHHA U
BOCCTAHOBJICHUsI TPOrpaMM UM [JaHHBIX IOocile cOOeB M OTKAa30B. YIPAaBIAIOIIAs JEATEIbHOCTh
aJIMUHUCTPATOpa COCTOUT B MAHUITYJIMPOBAHUH YIPABISIEMbIMH OOBEKTAMH M JOJDKHA OIMCHIBATHCS,
aHAJM3UPOBATbCS M PErJIaMEHTUPOBATbCS COBOKYIHOCTBIO TpeOOBaHUM M JOKyMeHTOB. s 3TOro
HeoO0Xo/AMMa TMOJIHAs JOKYMEHTalusi O KOMIIOHEHTaX WH(MOPMAIMOHHON CHUCTEMbI (KOMIIBIOTEpax,
CETEBBbIX YCTPOWCTBAxX), KOTOPblE UMEIOT CBOM OCOOEHHOCTH B YIPABJICHUHU C MOMOUIbIO CHELUAIBHBIX
IIPOrPaMMHBIX KOMIIOHEHTOB, IOJAJIEPKUBAIOIIMX aJIMUHUCTPUPOBAHUE U YympaBieHue cucremon. K
OCHOBHBIM (DYHKIMSIM CHUCTEMBbl AJMHUHUCTPUPOBAHUS, OOKYMeHmbl 0714 KOMOPHLIX NOoOedcam
paspabomke u OYeHUGAHUIO, OTHOCATCS:

e IJJAHUPOBAHUE HCIOJIb30BAHUS MaMATH U IPOU3BOAMTEIBHOCTU BBIYMCIUTEIBHOM CHCTEMBI B
pabouem pexume npumeHeHuss IIC, omepatuBHOE yHpaBiIeHHE | pPaCHpeleliCHHE PecypcoB
MH(POPMALMOHHOM CUCTEMBI,

e UHCTALIALMSA U re’epanus padounx Bepcuid [IC nis onepaTUBHBIX MOJIb30BaTEIIEH;

e yIIpaBJIIEHUE U Yy4YeT BHEIIHEH Cpelabl NpU BBINOJIHEHUM aJaNTallMd M PEeKOH(Urypanuu
koHkpeTHoro [1C;

e BHISIBJIGHUE, PErMCTpalus M HAKOIUIEHHWE MAHHBIX O cO0sAX U JedekTax (yHKIMOHHPOBAHHUS
IIPOrpaMM U JIaHHBIX;

e yIIpaBJIEHUE  CpPEACTBAMM  3allUThl  HMHGOpMAMM U  CAHKIMOHUPOBAHHOTO  JIOCTYIIA
MOJIb30BATENICH, aHAJIN3 TOMBITOK B3JIOMAa CHCTEMBI 3alUThI, BOCCTAHOBJICHUE MPOrpaMM B WHPOPMALIUU
0a3 JaHHBIX NPU MCKAKECHUSX;

ecOOp m 0000mIEeHHEe cTaTUCTHKU O KadectBe (yHknuonupoBanus IIC B cocTaBe cucTeMBbI
00paboTKu HH(POPMAIIHH.

Jokymenmayua  onepamopoe-nonvioeameneil  J10JDKHa  oOeclieuMBaTh  KOPPEKTHYIO U
KBaJTM(HUIIMPOBAHHYIO HKCIUTyaTallMI0O KOMIUIEKCA MPOrpaMM BO BCEM JHMAla30HE €ro XapaKTepUCTHUK,
NPEINUCAaHHBIX TpeOOBAaHMAMM 3aKa3yMka U 3a(UKCUPOBAHHBIX METPUKAMH B  MCIIOJb30BaHMU.
OObekTamMu pa3padOTKM W OICHUBAHUS SBISIOTCA JOKYMEHTHI Ha MPOIEIypbl W KOMIIOHEHTHI
uHTepdelica ¢ BHEMHEH Ccpeaod W ¢ TOJb30BATENAMH, ONPEACIAIONINe  MHULHAIN3ALUI0
COOTBETCTBYIOIIMX ONEPALNN, UX XOJ U PEe3yJIbTaThl, a TAK)Ke KOM(OPTHOCTh UX BBINOIHEHMS. J[OIKHO
OBITH MPEAYCMOTPEHO JOCTaTOYHOE KAayecTBO MACHTU(HUKAIMM OIIMOOYHBIX JIeHCTBUH M cUTyauuH, a
TaK)Ke CTaHJapTU3UPOBAHHON POpPMBI cOOOIIeHHH 00 OmMOKax MMoJIb30BaTENeH.

[Tpuobperenue, mocraBka, pa3pabOTKa, (YHKIMOHHPOBAHHE M CONPOBOXKIAECHUE MPOrpaMMHBIX
CPEICTB B 3HAUUTEIbHOW CTEMEHM 3aBUCUT OT KBanupukauuu cnenuanuctoB. [loatomy
HKCIUTYaTallMOHHOW JOKyMEHTAalMel 00s3aTeNbHO JOJDKHO HOJIEpKUBAThCs 3PQeKkTuBHOE 00ydyeHue
IepcoHalla ¢ LENbI0 €ro MOATOTOBKH K NMPHUOOPETEHHUIO, MOCTaBKE, MPUMEHEHUI0 M COINPOBOXACHUIO
porpaMMHOro cpezactsa. IIpouecc odyuenusa cneyuanucmog, KOHTPOJIb U yU4eT pe3yIbTaToB O0yUYeHHUs
C OLIEHMBAaHUWEM JOCTUTHYTOH MMM KBaIU(pHUKAIUU JODKEH TapaHTUpPOBaTh, YTO COOTBETCTBYIOIIME
KaTeropuu oOy4eHHOIo MepCcoHaja TOTOBBI Ui BBIIOJIHEHUS 3allJIaHUPOBAHHBIX JAECHCTBUM M pelIeHus
3aJ1a4 C OIpeeIeHHBIM TPOrPAMMHBIM CPEJICTBOM.

Pe3ynbpTaToM BBINOJHEHUS JaHHOM paOOoThI ABJISETCS MOJIb30BATENbCKAS TOKYMEHTALIUS K
paszpaborarromy I1I1, opopmiennas B coorBercTBUn ¢ OC TYCVYP.

JlaboparopHasi pa6ora Ne 7 OdopMieHne 10KyMEHTOB cepTU(UKATMU

Ilenb paGoThI: O3HAKOMJIEHHME C TMpoOLEnypoll pa3paboTku U oQopMIIeHUS JOKYMEHTOB
CepTH(UKAIMU TPOTrPAMMHOTI0 MTPOAYKTA.

IIpaBuia 3anonHeHust 01aHKa cepTHGHUKATA COOTBETCTBHA:
B npunoxxennn 1-2 npuBeneHsl o0pa3iel 3assBKU Ha cepTudukanuio nu Ceprudukara. B rpadax
cepTH(UKaTa yKa3bIBAIOTCS CIEAYIOIIUE CBEICHUS:
Mo3unua 1 — HaumeHoBaHue M KOJ opraHa Ho cepTU(UKALNW, BBIAABIIETO0 cepTU(UKAT, B
COOTBETCTBUM C aTTECTATOM aKKpeIuTalMuu (IPOMHCHBIMU OyKBaMHu) U ajapec (CTPOYHBIMU OYKBaMH).
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Ecnn HauMeHOBaHME OpraHa He MOMEIAeTcd B OJHY CTPOKY, TO JIONYCKAaeTCs ajpec MUCATh IMOJ
0003HaYeHHOH CTPOKOil. B ciydae ecnu opran MCHOJNB3YyeT MEYaTh OpraHU3alMM, Ha 0a3e KOTOpOH OH
o0pa3oBaH, MoCJe HAMMEHOBAHUSI OpraHa, BBIIABIIETO CEPTU(UKAT, B CKOOKaX (CTPOUYHBIMU OYyKBAMH)
YKa3bIBAa€TCsl HAUMEHOBAHUE 3TOM OpraHM3alllM, a aJpec — I0J PEKBU3UTOM '"moanucek’ mnosuuuu 15.
HaumeHnoBaHnue opraHa (opraHu3anyu) J0JKHO ObITh MICHTUYHBIM HAMMEHOBAHUIO B [I€YATH.

Ho3uuuss 2 — PerucrpauuonHslii HoMep ceprudukata (GopMupyercs B COOTBETCTBHH C
IpaBUJIaMU BeJeHMs [ 'ocynapcTBEHHOIO peectpa.

Ho3uunuss 3 — Cpok naeiictBust cepTH(UKaTa yCTAaHABIMBACTCS OPraHOM IO CepTH(UKALUH,
BBIJIABIIUM CepTU(UKAT, [0 MpPaBUIaM, UW3JIOXKEHHbBIM B MOpAJKE CepTU(UKALUN OJHOPOJHOM
npoaykiuu. [Ipu 3ToM naTa MUIIeTCS: YMCIO — JABYMsI apabCKuMu LuppaMu, Mecsill — MPONHCHIO,
rof.

Ho3uuuss 4 — HauMenoBanue, Tum, BHUJ, Mapka (Kak MpPaBWUJIO, TMPONMUCHBIMH OyKBaMHu) B
COOTBETCTBUM C HOPMATHUBHBIM JOKYMEHTOM Ha IPOAYKIHMIO; HOMEP TEXHHYECKHUX YCJIOBUM WM MHOTO
JOKYMEHTa, YCTAHABJIMBAIOIIETO TPeOOBaHUS K MPOAYKIUH, HOMEp H3JeNus, pa3Mep NapTHH, IpU
CepUHOM MPOM3BOACTBE YKa3aTh: "cepuiiHOE MPOU3BOACTBO'"; HOMEp HAKJIAJHOW (IOTOBOpa, KOHTPAKTa,
nacnopTa u T. J.) — JUIsl HapTuu (€JMHUYHOTO U3/IEIHS).

Mosumms 5 — OGmepoccuiickuii kinaccupukarop nupoaykiuuu (OKIT). Kox mnpoxykiuu (6
CTapIINX pa3psaoB) MO KIaCCH(PHUKATOPY MPOTYKIIHH.
Mo3umust 6 — 9-paspsiHBId KOJ MPOAYKIMH 0 KJIACCH(PHUKATOPY TOBAPHOH HOMEHKIATYPHI

BHEUIHEH HSKOHOMUYECKOM JESATENbHOCTH (3aloJIHAETCS 00s3aTeNbHO I HUMIIOPTUPYEMOM H
IKCTIOPTHPYEMOIl Npoaykiuu). ToJIKOBaHHE COIEpKaHUS MO3MIMHM M onpeneneHue kogoB TH BO/I,
aHaJIu3 KJIaCCI/I(l)I/IKaHI/IOHHI)IX IIPHU3HAKOB M JICKCUYCCKUX CPCIACTB HMX BBIPAXKCHUA OCYIICCTBJIAIOTCA
opranamu [ ocynapcTBeHHOTO TaMOXeHHOTro komutera Poccuiickoii @enepanuu.

Mo3unms 7 - [Ipu oOs3arenbHON cepTHdUKAMKU 6 TEPBOM CTPOKE YKa3bIBAIOTCS CBOMCTBA, Ha
COOTBETCTBHE KOTOpPHIM OHa IPOBOAMTCS, Hampumep, '"Oe3zomacHocTH'. Bo BTOpoil cTpoke —
0003HaUCHNE HOPMATUBHBIX JIOKYMEHTOB, Ha COOTBETCTBHE KOTOPHIM IIpOBeAEHa cepThdukanms -
Ecimm mpoxykumst ceprudummpoBana Ha Bce TpeOOBaHHMS HOPMATHUBHOTO JIOKYMEHTa (JIOKYMEHTOB),
nepBasi CTPOKa TEKCTOM HE JIOTOJIHSETCS.

Mo3ummus 8 — Ecmum ceprudukar BBIAH W3TOTOBUTENIO, VYKA3bIBACTCS HAWMEHOBAHHE
npeanpusTHs-u3roropurens. Ecnu cepTudukar BelAaH MpojaBlly, MOAYEPKHUBAETCS CIOBO '"mpojasel'”,
YKa3bIBAIOTCS HAaMEHOBAaHUE U aJipec MPEaNpHUsTHs, KOTOPOMY BBIJAH JAHHBIA cepTU(UKAT, a TAKXKE,
HauuMHas CO CJIOBa "M3rOTOBUTENb"' HAaMMEHOBAaHME M aJpec MpeanpHusITus — HU3TOTOBUTENS
npoaykuny. HaumeHoBaHus M ajpeca NpeanpUATHN YKa3bIBalOTCS B COOTBETCTBHM C 3asBKOM.

Io3uuus 9 - [1py HanUYMK yKa3bIBalOTCS PErUCTPaAllMOHHBIN HOMep B ['ocynapcTBEHHOM peecTpe
CCpTI/I(l)I/IKaTa CUCTEMbI KadyeCTBa HJIM IPOU3ZBOJACTBA CO CPOKOM }leﬁCTBHH, HOMCp M JaTa akKTa
(mpoTokona) O MpOBEpKE MPOM3BOJCTBA WM JAPYrHe JAOKYMEHTHI, MOATBEP)KAAIOLINE CTa0MIBHOCTh
MIPOM3BOJICTBA, HAIpUMEp, BbIJAHHbIE 3apyOEKHOM opraHu3anueil W YYTEHHbIE OPraHoH IIO

CepTHU(PHKAIMH.
Mo3uuus 10 - Crpoka mocne cioB "CepTudukaTr BbIaH Ha OCHOBAaHHMHU'" HE 3aTIOTHSIETCS.
Mo3uumun 11,12,13 — VYkas3blBaloTCs BCE JOKYMEHTHl 00 HCHBITAaHUSX WM cepTU(dUKALUY,

YUTEHHBIE OPraHOM CepTU(UKAINK MPHU Bblaye cepTU(UKaTa B TOM YHUCIIE:

1. IlpoToKonbl WCHBITAHUNA B aKKpEAUTOBaHHOH saboparopuu (mo3.11, 12, 13 3anonHsioTcs B
COOTBETCTBHH C rpadamu TaOJIUIIbI).

2. IIpoTOKONBI UCHBITAHUN B HE aKKPEAMTOBAHHOM HCHBITATENbHOM Jaboparopuu (B MO3UIMU
13 yxaspiBaroTCs HanMMeHOBaHHMe W nata Pemenwms ['occrammapra Poccum o paspemieHuH TpoBeIeHUS
UCTIBITAHUN B yKa3aHHOH J1ab0paTopun).

3. JIoKyMeHTbI, BBIJAHHBIE OpraHaMH M CIy)X0aMHU TOCYAApCTBEHHBIX OpPraHOB YIPaBJICHHUS:
I'occansnunnanzopa, ['ockomdkonorun P®, rocymapcTBeHHO BerepuHapHoil ciayxObl PO u npyrue
(B mo3. 11— HamMeHOBaHHE OpraHa, BBIJABIIETO JOKYMEHT, B 103. 12, 13 — peKBU3UTHI TOKYMEHTOB).

4. JIOKyMeHTHI, BbIJIaHHBIE 3apYOEKHBIMH OpraHaMH: cepTH(UKAThl (IMPOTOKOJBI UCTIBITAHUN) (B
nmo3. 11 yka3pIBalOTCSI HaWMEHOBaHWE OpraHa M €ro ajapec, B mo3. 13 - HauMMEHOBaHWE M JarTa
yTBEpKACHUs cepTHdUKaTa (MPOTOKOJIA UCTIBITAHUH ), CPOK AEHCTBUA cepTU(dUKaTa).
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5. [Ipu BeImaue ceprudukaTa Ha OCHOBAHWU 3asBJICHH-ICKIapanun B 1103. 11 u 12 ykaspiBaroTcs
PEKBU3HTHI 3asBJICHUS-ACKIIAPAIINH, & TAKXKE JOKYMEHTOB, IPUBEIACHHBIX B JIEKIapaIliu.

Mo3unusa 14 — B cioyuyae BblIauu 3asBUTENIO JIMICH3UM HAa MPABO MAapPKUPOBAHUS IMPOTYKIHH
3HAKOM COOTBETCTBUS B JaHHOW IMO3WIUU YKa3biBaeTcs: "MapKupoBaHHE MPOMYKIIUU MPOU3BOIUTCS
3HakoM cootBeTcTBUsA 1o ['OCT P 50.460 — 92",

Mo3ummsa 15 — VYka3piBaeTcss MECTO HAHECEHHsS 3HAaKa COOTBETCTBUS HA W3JEIUH, Tape,
YIaKOBKE JIMOO COMPOBOJUTENIHHON JIOKYMEHTAllUd B COOTBETCTBHM C TMOPSIAKOM CepPTH(PHUKALUU
OJIHOPOJHOM MPOAYKLHHU.

Mo3unusa 16 — Iloanuce, uHUIMAEI, (aMIIMS PYKOBOJUTENS OpraHa, BhIIABIIETo cepTUduUKar,
revarh OpraHa Wi OpraHu3aIliy, Ha 0a3e KOTOpoi 00pa3oBaH opraH, Ha 00EUX CTOPOHAX CepTH(HUKATA.

Io3unms 17 - Jlata peructparuu B ['ocyapcTBEHHOM peecTpe.

Wcnparienus, TOTYUCTKY, MTOTPABKU HA cepTU(HUKATEe HE JTOMYCKAIOTCS.

Pe3ynbpTaToM BBINIOTHEHUS TAHHON pabOoTHI SBIIsIETCS: 0OpPMIICHHBIE 3asBKa Ha MIPOBEICHUE
cepTuduKanmy npoaykuuu B Cucreme 100poBosibHOM cepTudukanuu 1 Ceptudukar cooTBETCTBUS
I'OCT P na pazpaborannsrii [1I1.

JlagopaTopHas padora Ne 8 CocTraBiieHHe JUIEH3HOHHOTO COTJIAIIIEHHUSI
Llenb paOoTHI: O3HAKOMJICHHE C MPOLEAYPOH COCTABICHUS JIMIICH3MOHHOTO COTJIAIICHUS
KOHEYHOI'0 I0Jb30BaTels MPOrpaMMHOIO MPOAYKTA.

JIuniensunonnoe cornamenue (License agreement, JIMIeH3WOHHBIA TOTOBOP) - JOTOBOp, IO
KOTOPOMY OJIHA CTOpPOHA (JIHMIIEH3Uap) MNPEJOCTaBIsSeT MPaBO Ha HCIOJIb30BAaHUE H300PETEHUS WIIH
MHOTO TEXHUYECKOTO IOCTHKEHHUs (JIMLEH3UI0), a JApyras CTOpoHa (JIMLEH3MAaT) BBIILIAYMBAET 32 3TO
OIIpe/IEJIEHHOE BO3HAr paKICHHE.

JIM1IeH3MOHHBIE 10rOBOPHI Ha MPOrPpaMMHOE 00ECIIEUEHNE COIEPHKAT CIIEAYIOLINE TYHKTHI:

1. JEKJIAPATUBHASI YACTH (RECITALYS)

A. JloBeputenb SIBISETCS SKCKIIO3WBHBIM 00J1aJaTe€leM MHUPOBBIX IpaB, Ha IPOrpaMMHOE
obecrieyeHue U COMYTCTBYIOUIYIO JOKYMEHTAIHIO,

OTHOCALIYIOCA K (mun  npoepammnozo obecneyenus), Kak U3JI0KEHO Aajiee U OMHCAHO B
[Tpunoxenun "A" k Hactrosimemy Cornamenuto (manee mmenyemoe "lIlporpammHoe obecrieueHue
Hosepurens'").

B. JloBepurens sxemaeT mnepenaTh llomyuaTento HSKCKIIO3MBHYIO, OIUTAYEHHYIO U OECCPOUYHYIO
munensuto Ha [Iporpammuoe oOecneuenue JloBepurenst B <cCTpaHax™>, NpPU COXpPaHEHUHU
SKCKJIIO3UBHBIX MPaB B <CTpaHax>.

JIOBEPUTEJIb UM TIOJYYATEJIb VIIOMMHAIOTCSI B  JAJIBHEMIIEM IIO
OTAEJIBHOCTHU KAK "CTOPOHA", A BMECTE

- KAK "CTOPOHBbI".

HACTOAINM YIOCTOBEPAETCA, YTO, nprHumasi BO BHUMaHHE HUCXOAHBIE MPEANOCHUIKH U
B3alMHbIE 0053aTeIbCTBA, U3JI0KEHHBIE HUXKE, CTOPOHBI JOTOBOPUIIUCH O HHYKECIIETYIOIIEM:

2. OITPEJEJIEHI A (DEFINITIONS)

Huxecnenyromue noanyHKTsl (0003HauU€HHbIE OONBIIMMH OYKBaMM) MMEIOT B HACTOSILIEM pa3jiese
CIIEYIOINE 3HAYECHHUS.

"[lpaBa [oBeputensa" o3HavdatoT Bce mpaBa JloBeputens Ha I[lporpammuoe obecrnedeHue
HoBeputensa. B uemsx nHacrosimero CornameHus, €cll KOHTEKCT TaKOBOTO He TpedyeT uero-imbo
npyroro, IIporpammuoe obecnieuenue JloBeputens BkItodaeT B ceOs ao0bie M3menenus JloBepurerns
(kak orpezeneHo B pasuene 3).

ITon "Undopmanueit" mnoHumaercs mrobast creundukanus, IOKyMEHTALUs, MPOrpaMMHOE
oOecrieueHre, JUCTHHTU MPOTPAMM, CXEMbl, YEpPTEKH, JaHHBbIC, KIMEHTCKHE CIUCKA U OTYETHI,
(uHAaHCOBasI TOKyMEHTalUs, jaefioBas wHpopManus W Jr0bas Apyras uHpopManus Mmogo0HOTo poja B
AJIEKTPOHHOM HJTH 3PUTEIBHO YHTAEMOM BHJIE, KOTOpAs SBJISIETCS COOCTBEHHOCTBIO M/WIIM KOMMEPUYECKOM
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tarinoit JloBepurens, [Tomyqarens i AddrmpoBannoro nuna [Tomyaarens.

Tepmun "Jlunensuonuele mnpaBa" o3HauaeT Bce mnpasa JloBeputens Ha JluneH3nOHHOMN
TEPPUTOPHUH, BKIIOYAsl, HO HE OTPaHUYMBAsACH, MpaBa Ha HCIOJIb30BAaHUE, MOAU(PHUKAIUIO U MOJITOTOBKY
MPOU3BOJIHBIX TpOU3BeACHNN Ha ocHoBe IIporpammuoro oGecmeuenus JloBepuTens, a TakKe IMPaBO
cyonuuensupoBanusi Ilporpammuoro obecneuenust JloBepurens Uil HCHOJB30BaHUSA (TPETHUMHU
munamu) Ha JlunensuonHoit Tepputopum.

[Ton "JIuuieH3UOHHOM TEPPUTOPUECH" TOHUMAETCS TEPPUTOPHUS

"JlIoKyMeHTausi 1O MPOrPaMMHOMY OOECIeueHUI0" O3Ha4aeT JIOKYMEHTHI, ITOMMEHOBAHHBIE
nanee B [Ipunoxennn "A".

3. IIEPEJAYA (GRANT)

JloBeputens HactosmuM mepenaer llomydareno SKCKIIO3MBHYIO, IOJHOCTHIO OIIAYE€HHYIO,
Oeccpounyro JmieH3u0 Ha "JIuIeH3noHHbIe TpaBa’ B COOTBETCTBUH C HACTOSIINM COTJIallICHUEM.

4. YCIVIU 110 TMNOAAEPXKE IIPOTPAMMHOI'O OBECIIEYEHUS (SOFTWARE
SUPPORT SERVICES)

JloBeputens 00s3yeTcs OKas3blBaTh WM MpPEANIpUMeT Mepbl 1o oka3aHuio [lomywatento
pasyMHBIX yCIyr 1o oOciyxuBaHuio nomaepxke Ilporpammuoro obGecrieuenusi [loBepurens. Taxue
ycnyru OynyT okaszansl [lomyuaTennto mo OObIYHBIM AEHCTBYIOIINM CTaBKaM.

5. POSIJITU (ROYALTY)

B Buzme kommeHcanuu 3a nepenaHHeie mnpaBa Ha IIporpammuoe oOecnieuenue [lomydarens
BBIJTIauMBaeT JloBepHUTeIO posuiTH U3 pacuera. % OT YHUCTOH CyMMYy MpOAaX, IPOU3BEICHHBIX
[Tonyuarenem uau cOOpaHHBIX UM.

6. ITPEKPALLEHUE (TERMINATION)

7 CYJIEBHBIN 3AIIPET (INJUNCTIVE RELIEF)

8. KOH®UIEHIIMAIBHOCTD (CONFIDENTIALITY)

8. TAPAHTHH JJOBEPUTEJLI (GRANTOR WARRANTIES)

9. TAPAHTUU [TOJIYUATEJIS] (GRANTEE WARRANTIES)

10, TAPAHTUS ~ BO3MELIEHUS  VIIEPBA, HAHOCHUMOIO

WHTEJUIEKTYAJIBHOM COBCTBEHHOCTU JOBEPUTEJISL (GRANTOR'S INTELLECTUAL
PROPERTY INDEMNITY)

11. 3AILIUTA IPOTPAMMHOT'O OBECIIEYEHUSI JOBEPUTEJ S
(PROTECTION OF THE GRANTOR SOFTWARE)

12. TAPAHTHSI BO3MEIIEHUS YILEPBA (INDEMNITY)

13. OTKA3 OT OTBETCTBEHHOCTH (DISCLAIMER)

14, VIIPABJISIIOUINIT ~ 3AKOH U TEPPUTOPUAJIbHAS
MOJACYJHOCTb (GOVERNING LAW AND VENUE)

15. OTCYTCTBUE ITIPABA HA OTKA3 (NO WAIVER)

16. COBOKYITHOCTb CPEJICTB CYJEBHOM 3AILIMTHI (REMEDIES CUMULATIVE)
17. JEJIMMOCTbD COI'JTAIIEHUS (SEVERABILITY)

18. SK3EMILISIPLI (COUNTERPARTS)

19. OTHOLLEHUS CTOPOH (RELATIONSHIP OF PARTIES)

20. TIEPEVCTYIIKA (ASSIGNMENT)

21. W3BELIEHUS (NOTICE)

22. OBSI3ATEJILHOE JIEMCTBUE (BINDING EFFECT)

23. 3ATOJIOBKU PA3JIEJIOB (SECTION HEADINGS)

24, W3/IEPKKU 3A  TIPUHYAUTEJBLHOE WCIIOJIHEHUE
(EXPENSES FOR ENFORCEMENT)

25. TIOJIHOTA COTJIAILIEHUS (ENTIRE AGREEMENT).

Pe3ynbpTaTom BBINOIHEHUS JTaHHOM paboOTHI ABJIsIETCS pa3paboTaHHOe JIMIIEH3MOHHOE COTTIallleHUe
Ha pa3paborannsiit I1I1.
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JIABOPATOPHAS PABOTA Ne 6
«Co3naHue TUarpaMMbl BADHAHTOB HCI0JIb30BAHMS

Hean pa6oTbI:

Coznarp nuarpammy BapuanToB Mcnonb3oBanus (Use Case) mis coocTBeHHOM HHGOPMAIIMOHHON
CUCTEeMBI, MOAOOHO TOMY, Kak IOKa3aHO B mpumMepe. TpeOyemble aiisi 3TOrO ACHCTBHS MOAPOOHO
nepeuuciensl ganee. ['otoBas auarpamma BapuantoB Mcnonbs3zoBanus (Use Case) nomkHa BBITISICTD
KaK Ha pucyHke 1.

JTanbl BbINOJHEHHUS JJA00PATOPHOH PadoThI

1 Co3pares auarpamMmsl Bapuantos Mcrnonb30BaHusg, BAPUAHTOB HMCIOJL30BaHUs 1 JIefCTBYIOIINX

JIHIL
1.1 JIBaxmbl menkHuTe Ha [aBHOW muarpamme BapuanrtoB Mcmonb3oBanus (Main) B Opaysepe,
9TOOBI OTKPHITH €€.
1.2 C nomomsto kHomnku Use Case (Bapuant Mcnonp3oBanust) naHeaIu MHCTPYMEHTOB
MIOMECTHTE Ha TUarpaMMy HOBBIN BapUaHT UCIOJIb30BaHUsA. Ha30BUTE STOT HOBBIN BapuaHT
MCIOoNb30BaHus "BBecTu HOBBINM 3aKa3'.

1.3 IToBTOpHUTE ATambl, YTOOBI TIOMECTUTh HA JAMArpaMMy OCTaJbHBIE BapHUAHTHI HCITOJIb30BAHUS:
W3mMeHuTh CymiecTBYIOMIMNA 3aKa3, HamedaTaTh MHBEHTApPHYIO OMHUCh, OOHOBUTH WHBEHTAPHYIO OIKCH,
0o(OpMHUTH 3aKa3, OTKIIOHUTH 3aKa3

1.4 C nomompto kHOnku Actor (JlelicTByroliee JIUI0) MaHEIW HUHCTPYMEHTOB IOMECTUTE Ha
auarpaMMmy HoBoe zelicTByromiee nuuo. Hazosure ero "lIponasen.

1.5 [loBTOpUTE MpEABIIYIIHE 1IATH, TOMECTUB Ha IUArpaMMy OCTaJIbHBIX JEHCTBYIONIUX JIMII;
VYnpanstomuii marazuaom, Kiiepk marasuna, byxranrepckas cucrema

2 YxazaTh aOCTpaKTHbIE BAPUAHTHI HCIOJIb30BAHHUS.

2.1 Ilenkuure nmpaBoi KHOMKOM MBIIIM Ha BapUaHTE HCIOJIb30BaHUA "OTKIOHUTH 3aka3" Ha
nuarpamme. B oTkpeiBiiemcs MeHio BeiOepute myHKT Open Specification (OTKpbITh cHelU(PHUKAIHIO).
[TomeTbTe KOHTpOJIBHBIM nepekitouaTesib Abstract (AOCTpakTHBIN), 4TOOBI cenaTh 3TOT BapHAaHT
UCMOJIb30BaHUS a0CTPAKTHBIM.

Beecm
HOBbI 3aKa3

>

Byx ranTepckasa cucrema

Npopasey

MameHuTs cyuwect-
BYIOLL MIA 3aKa3

OTKINOHUTL 3aKas

<<extends>>

Hanevarats vH-
BEHTapHY0 OMuCb

OdopmunTs 3aKas

Knepk B
MarasuHe

Ynpasnsirowmmn
MarasvHoMm

OOBHOBUTL NHBEH-
TapHy onncb
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Pucynox 1 — lnarpamma BapuanTtos Mcnonb3oBanust Juisi CHCTEMBI 00pa0OTKH 3aKa30B

3 1o6GaBUTh accolUaIuy.

3.1 C nomompro kHomku Unidirectional Association (OmHOHanpaBieHHas acCOIMAIUs) MaHEIH
WHCTPYMEHTOB HAapUCYWUTE acCOIMAIMI0 MEXIy JAeucTByrommMm suioMm [IlpogaBenr W BapuaHTOM
KCMoJIb30BaHus "BBecTu HOBbIN 3aka3'.

[ToBTOpPHUTE ATOT 3TaI, YTOOBI TIOMECTUTH HA AUATPAMMY OCTAIBHBIE ACCOIIUAIIH.

4 J1o6aBUTH CBSI3b PACHIMPEHHUSL.

4.1 C nomompto kHomku Generalization maHenu HHCTPYMEHTOB HApHUCYWTE CBS3b MEXKIY
BapUaHTOM HCIOIb30BaHus "OTKIOHHTH 3aka3" W BapuaHTOM wHcHojb3oBaHus "Odopmuth 3akaz".
Crpenka nomKHA TPOTAHYTHCS OT MEPBOr0 BapUaHTa MCIOJIL30BAHMS KO BTOpoMy. CBsI3b paclIupeHus
O3HAYaeT, 4YTO BapHaHT HCHOAb30BaHUS "OTKIOHUTH 3aka3" TMpu HEOOXOJUMOCTH JOIMOJIHSET
(GyHKIMOHATBHBIE BO3MOXKHOCTH BapuaHTa UCHoiab30Banus "OpopMuTh 3akas".

4.2 IllenxkHuTe mMpaBOM KHOINKOW MBIIIM HA HOBOW CBSI3M MEXAY BapUaHTAMU HCIOJIb30BAaHUS
"Otxnonuts 3aka3" u "Odopmuts 3aka3". B oTkpeiBIIeMcs MeHio BeiOepuTe MyHKT Open Specification
(OtkpeiTh cnenmdukanyio). B packpeiBaromeMcs CIHUCKE CTEPEOTHUIIOB BBEAMTE CJIOBO extends
(pactmpenue), 3areM Haxkmute OK. CroBo <<extends>> NMOSIBUTCS HA JTMHUH JAHHOU CBSI3H.

5 100aBUTH ONMUCAHUA K BAPUAHTAM HUCIOJIb30BAHMS.

5.1 Beigenute B Opay3epe BapuaHT UCIIONb30BaHus "BBecTr HOBBIN 3aka3".

5.2 B oKkHe OKyMEHTaluu BBEIAUTE CIEIYIOIEE ONKUCAHUE K 3TOMY BapUaHTy HCIOJIb30BaHUS:
OTOT BapHaHT UCIIOJIb30BAaHUS 1aeT KJIMEHTY BO3MOKHOCTh BBECTH HOBBIN 3aka3 B cucteMy. C IOMOIIbIO
OKHA JOKYMEHTAI[H BBEUTE OMMCAHMSI KO BCEM OCTAIBHBIM BapHAaHTaM HUCIOJIb30BAHMUS.

6 J106aBUTh ONMCAHUS K ICHCTBYIOUIEMY JIUITY.

6.1 Brimenute B Opaysepe nerictByromiee iuio [Ipongasen. B okHe qokymeHTanuu BBEIUTE IS
3TOro JEWCTBYIOLIEro JiMua cieayromee onucanue: Ilponasen - 3To ciayxaliui, JOCTaBISAIOIIUNA U
CTaparoluiics mnpojaTh mnNpoAykiuto. C NOMOLIbI0 OKHAa JOKYMEHTAllMM BBEIUTE ONMCAHUSA K
OCTaBIIUMCS JICHCTBYIOIIMM JIMLIAM.

7 IlpukpernieHue Qaityia K BApHAHTY UCTIOIb30BaHUSL.

7.1 Jlna onMcaHus IJIaBHOTO MOTOKA COOBITHI BapuaHTa UCMOIb30BaHUS "BBecTH HOBBIN 3aka3"
coznaitte ¢aiin OrderFlow.doc, comeprxarniuii cienyrommi TeKCT:

IIpooasey svibupaem nynxkm "Cozoamu Hogbll 3aKa3" U3 umeroue2ocs Menio.

Cucmema evigooum ¢ghopmy "lloopobnocmu 3axaza”.

IIpooasey 6600um nomep 3axkasa, 3aKa3uuKa u mo, Ymo 3axKa3aHo.

IIpooasey coxpansem 3axa3.

Cucmema coz0aem HOBbLI 3aKA3 U COXpAHsem e20 8 6a3e OaHHbIX.
7.2 lllenkuuTte mpaBoii KHONKOM MBIIIM Ha BapHaHTe UCIONb30BaHus "BBecT HOBBII 3aka3". B
OTKphbIBLIEMCs MeHIO BbIOepHuTe MyHKT Open Specification (OTkpbITh cnierdukanuto). [lepeliaure Ha
BKJIaJKy (paitnos. LllenkHUTE MpaBoif KHOMKOM MBIIITK HA OEJIOM TI0JI€ U U3 OTKPBIBIIETOCS MEHIO
BbiOepuTe myHKT Insert File (Beectu gaitn). Ykaxure daiin OpenFlow.doc un Haxmure Ha kHonky Open
(OTKpBITH), YTOOBI MPUKPENUTH (ailsl K BApUAHTY UCIOJIB30BaHUS.

JlabopaTtopHnast pabota Ne 7 «Co3manue nuarpaMmm B3auMOICHCTBHS»

Iean padorsi:

Pa3paborate nuarpammel [locnenoBarensHoct U KoonepaTtuBHble nuarpamMmbl, ONKCHIBAIOIINE
BBEJICHHE HOBOT'O 3aKa3a B MH(OPMAIIMOHHYIO CHCTEMY 00pa0OTKH 3aKa30B.

3ameuyaHusi K BBINOJHEHHIO 3agaHusi. V3yuuB amarpammy Use Case, deTko ompejeneHa
o0yacTh MpUMEHEHHUs1 cucTeMbl. Jlagee HeoOXOAMMO MPOAHATU3UPOBATE €€ COCTaBHbIE YacTU. Briciimii
MIPUOPUTET CPEM MOJIB30BATENECH UMEET BAPUAHT UCITONIb30BaHN "'BBECTH HOBBIN 3aKa3'", OH K€ CBSI3aH C
HauOOJIBIIMM PUCKOM. B CBSA3M ¢ 3TUM HEOOXOIMMO PAacCMOTPETh €ro B MEpBYo ouyepenab. s 3Toro
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HEOOXOIMMO YETKO ONpPENENUTh IMOTOK COOBITHI, KOTOpBIM OyaeT peanu30BBIBATECS B BapUaHTE
UCTOJIBb30BaHUS (HEOOXOAMMO ONMCaHWE CIieHapueB). B pesynbprare omucaHue MOMKET BBITJISIETh
CJIeyIOIUM 00pa3oMm:

) [IponaBell BBOOUT HOBBIN 3aKas3.

° [IponaBer mpITaeTCss BBECTH 3aKa3, HO TOBapa HET Ha CKJIAJC.

° [IponmaBer mbITaeTCS BBECTH 3aKa3, HO MPH €r0 COXPAaHCHMHM B 0a3e NaHHBIX MPOU3OIILIA
omnOKa.

Coznaiite quarpammy IlocnenoBarensHocty 1 KoonepaTuBHyro auarpaMmy, OTpakaroIlyr0 BBOJ
HOBOTO 3aKa3a B cHCTeMy 00paboTku 3aka3oB. ['oToBas muarpamma IlociemoBaTenbHOCTH JOJDKHA
BBITVIAJIETh KaK HAa PUCYHKE 5.

DTO TOJNBKO OJIHA U3 AWarpaMm, HEOOXOTUMBIX NJIsi MOJCIMPOBAHHS BapUaHTA HCIIOJIb30BAHUS
"BBectn HOBBIN 3aka3". OHAa COOTBETCTBYET YCHEITHOMY BapHaHTy Xojaa COOBITHM. JIJIsi onmucaHus TOTO,
9TO CIYYHUTCS, €CIM BO3HUKHET OIMMOKA, WJIM €CIH IOJbh30BaTellb BBIOCpET Apyrue ISHCTBUS U3
MIPeITIOKEHHBIX, IPUIETCS pa3padoTaTh Apyrue auarpaMmbl. Kaxaplil anbTepHaTUBHBINA MOTOK BapHaHTa
WCIIOIB30BaHUSI MOJXKET OBITb MPOMOJIETUPOBAH C TOMOIIBIO CBOMX COOCTBEHHBIX JHAarpamm
B3aumoneiictsus.

JTanbl BHINOJHEHHS JJa00paTOpPHOii padoThl.

1 Hacrpoiika.

1.1 B meHwo wMoxmenu BwIOepuTe myHKT Tools > Options (MucTpymenTsr > Ilapametpsr).
[Iepeiinute Ha BKIAAKY AUArpamM.

1.2 Konutponbubie nepekirouarenn Sequence Numbering, Collaboration Numbering u Focus of
Control nomkHbI O6ITh MOMedeHbl. Haxkmute OK, 4T0OBI BBIATH U3 OKHA TApaMETPOB.

2 Co3nanue ANarpamMmmal IlocaenoBaTeIbHOCTH.

2.1 Ulenxknutre mpaBoil KHOMKOM MblmM Ha Jlormyeckom mpencraBieHun Opoysepa. B
OTKpBIBIIEMCS MEHIO BhiOepute myHKT New > Sequence Diagram. HazoBurte HOByI0 auarpammy "BBoa
3akaza". JIBaxkapl MICIIKHUTE Ha HEM, 4TOOBI OTKPHITH €€.

3 loGaB1eHMe HA AUATPAMMY ACHCTBYIONIETO JMIA U 00BEKTOB.

3.1 Ileperamure nerctryromee auiio [Ipoaaserr (Salesperson) ¢ 6poy3epa Ha Auarpammy.
3.2 Ha manenu uHCTpyMEHTOB HaskmMuTe KHONKY Object (OOBEKT).
3.3 lllenkHuTE MBIIIBIO B BEpXHEH 4YacTW guarpamMmbl, YTOObI IMOMECTUTH TyJa HOBBIM OOBEKT.
HazoBute 00nekT "Order Options Form -- Bei6op BapuanTa 3akaza".
3.4 TloBTopuTeE 3TAIBI, YTOOBI IOMECTUTDH HA IMArPaMMYy BCE OCTAJIbHbIE OOBEKTHI:
# "Order Detail Form" -- ®opma Jleranu 3aka3a
# "Order N1234" -- 3aka3 Nel1234.

4 lo0aB1eHHe COOOICHN HA IHArPaMMYy.

4.1 Ha nanenu HHCTpYMEHTOB HaxkmMuTe KHONIKY Object Message (CoobiieHre o0beKTa).
4.2 TlpoBenuTe MBIIIBIO OT JUHHUM XKW3HM akTepa llpomaBen k JWHUU XU3HU O0O0OBekTa BriOop
BapHaHTa 3aKasa.

4.3 Beinenus coobOmenne, BBegute ero ums "Create New Order" -- Co31aTh HOBBIH 3aKas.

4.4 TloBTOpHTE ATAIlBI, YTOOBI TIOMECTUTH HA TUArPaMMY JIOTIOJIHUTENIbHBIE COOOIIEHUS:
# Open form -- OtkpeITh hopmy (Mexay Beidopom BapranTa 3akasa u Jletansamu 3akasa)
# Enter order number, customer, order items -- BBecTu HOMep 3aka3a, 3aKa3unMKa U YUCIIO
3aKka3bIBaeMbIX npeameToB (Mexay [Iponasuom u [leransamu 3akasa)
# Save the order -- Coxpanuts 3aka3 (Mexny [IponaBiom u Jleransimu 3akasza)
# Create new, blank order -- Co3mats mycroit 3aka3 (Mexay Jleransamu 3aka3a u 3aka3om
Nel1234)
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# Set the order number, customer, order items -- Beectu HOMep 3aKa3a, 3aKa3unKa U YHCIIO
3aKa3bIBa€MbIX NpeaMeToB (Mexay Jetansamu 3aka3a u 3akazoM Nel234).
# Save the order -- Coxpanuts 3aka3 (Mexxay Jleramsamu 3aka3a u 3akazom Nel234)
3aBepiieH mepBblid dTanm paboTel. ['oroBas nuarpamma [locnenoBaTenbHOCTH MpeACTaBiIeHA Ha
pHUCYHKE 2.
Tenepsb HaIO M03a00TUTHCS 00 YIPABISIONIMX 00BEKTaX U B3aMMOJICHCTBIH ¢ 0a30i naHHbIX. Kak
BUJIHO U3 JUarpammbl, 00beKT JleTanu 3akaza uMeeT MHOXKECTBO OTBETCTBEHHOCTEH, C KOTOPBIMHU JTyYIlle
BCEro MOT ObI CITPaBUTHCS YIPABISIONNI 00beKkT. KpoMe TOro, HOBBIHM 3aKa3 JOKEH COXPAHATH ceOs B
0a3e JaHHBIX caM. BeposTHO, 3Ty 0053aHHOCTH JIy4Ille ObIIIO ObI MEPETIOKUTh Ha IPYroil OOBEKT.
5 Jlo6aBneHue Ha IUarpaMMy JOTIOJHUTEIbHBIX 00BEKTOB.
5.1 Ha manenu mHCTpyMeHTOB HakmuTe KHOMKY Object. IllenkHUTE MBIIBIO MEXKIY 00BEKTaMU
Jleranu 3aka3a u 3aka3 Nel234, 4ro0bl TOMECTHTD Ty/J]a HOBBIH OOBEKT.
5.2 Beenure umst oobekta - Order Manager (YnpaBisitoniuii 3aKa3amm).
5.3 Ha nanenu MHCTpyYMEHTOB Ha)xmuTe KHONKY Object. HOBBIIT 00BEKT pacmoioKuTe crpasa OT
3akaza Nel1234. Beeaure ero ums - Transaction Manager (YnpaBisiroIuii TpaH3aKIUsSIMU).

NMpopaBsey
dopma BbIOOpa dopma Jetanu 3akas Ne1234
BapuaHTa 3aKa3a 3aKasa —_—
1: Co3patb

HOBbIN 3aKa3
P

T
|
\
|
|
2: OTKpbLITL hopmy |
|

I
|
|
|
|
f
|
|
|
I

T
|
|
|
|
|
|
|
|
|
|

|
| |
3: BBecTtun HOMep 3aKa3sa, 3aKka34ymka v 3aKa3biBae Mble npeagmMe bl
I

|
t t
| |
| |
| |
| 4: CoxpaHuTb 3aKa3
|
I

\
\
\ |
| |
\ \
> \
\
\

5: Co3paTb nycTon 3aKa3}
| |
T >
| |
| |
6: 3apaTb HOMe p 3aKa3a, 3aKa3uyMkKka U 3aKasbiBae Mble npeagmMeT
| |
>
|

>

I

|

| |
| |
} 7: CoxpaHuTb 3aKas }
| |
| |
| |

Pucynok 2 — Jluarpamma [locrenoBarensHOCTH BBOZA HOBOTO 3aKa3a MOCIIE 3aBEPIICHUS [IEPBOTO
sTamna padoThI.
6 Ha3zHaueHue OTBETCTBEHHOCTEH 00BEKTAM.
6.1 Breigenure coobmenue 5 (Cosnmate mycToit 3aka3). Haxmure xkomOuHaruio kiasum CTRL +
D, 4yT00BI yAamuTh 3TO COOOIIEHUE.
6.2 TloBTOpUTE ATAMBI, YTOOBI YIATUTH ABA TIOCIETHUX COOOIICHHS:
# Bectu HOMep 3aka3a, 3aKa3urKa U YHCIIO 3aKa3bIBAEMBIX MPEIMETOB
# CoxpaHUTh 3aKa3

6.3 Ha manenu uHCTpyMeHTOB HaxkmuTe KHONKY Object Message. [lomectute Ha nuarpammy
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HOBOE COOOIICHUE, PACIIONIOXKHUB €ro Mo coobieHneM 4 mexay Jletamsimu 3akaza M YTIPaBISIIONTUM
3aka3zamu. HazoBute ero Save the order (CoxpaHuts 3aka3).

2: OTKpbITb hopmy

Mpopasey

®opma BbiGopa ®opma fletanu MeHepxep 3akaz Ne1234 MeHepxep
BapuaHTa 3akasa 3aKasa 3aKa3oB —_— TpaH3aKuui

| T

} 1: Cospatb }

| HOBbIM 3aKa3 |

—»

|

|

|

I
I
I
| —_—
I I
3: BBecTu HOMe p 3aKka3a, 3aKa3uMKa U 3aKasbiBae Mble NpeameTbi
I I I
I f » |
I I
I
I

4: CoxpaHuTb 3aKa3

5: CoxpaHUTb 3aKa3

T

I

I

|

I

I

I

I

I

|

I

I

I

I

I

I

I I

I I

I I

I I

I I

I I

| |

I I

»! |

gl I

. |

$: Co3patb nycTomn 3akag

| |

R — ]
I I
| |

7: 3apaTb HOMep 3aKasa, 3aKa3uMka U 3aKkasbiBae Mbie npeaMe Tbi
I I

N
|

I
8: Coxpa}uwrb 3akas3

I >

i »
| |

9: Cob6paTb MH(OpMaLUIO O 3aKase

I I
10:CoxpaHuTb MHpOpPMaLMIo O 3aKa3e B 6a3e AaHHbIX
| |

|
|
|
|
|
“
=
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

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

Pucynok 3 — JInarpamma IlocJieoBaTeIbHOCTH € HOBBIMH 00beKTAMM

6.4 TloBTopuTe 3Tamel 4 - 6, 100ABUB COOOIICHHUS C IIECTOTO IO JIEBSITOE U Ha3BaB HX:

# Create new, blank order (Co3naTh HOBBIN 3aKa3) - MeXy YIPaBISIOIIMM 3aKa3aMH U
3akazom Nel234.

# Set the order number, customer, order items (Bectu HOMep 3aka3a, 3aka3unMKa U YHCIIO
3aKa3bIBAEMbIX MPEAMETOB) - MEXAY YPaBIAIOUIUM 3aKka3amMu U 3akazom Nel234.

# Save the order (CoxpaHuTh 3aKa3) - MEXAY YTPaBISIOMNM 3aKa3aMU U Y IPaBIISIOLIIM
TPaH3aKIHSIMH.

# Collect order information (Mupopmamus o 3akasze) - MeXIy YTNPaBISIOMIUM
TpaH3akuuAMH 1 3aka3zom Nel234.

6.5 Ha nmanenu nnctpymeHToB HaXxmuTe kHOMKy Message to Self (Coobmienue cebe).

6.6 lllenkHuTe Ha JTUHUM KU3HH OOBEKTa YTPaBISIOMIMN TpaH3aKUMSIMU HUXKE cooOleHus 9,
nobaBuB Tyaa pediexcuBHoe coobmieHue. HazoBute ero Save the order information to the database
(Coxpanuth HHPOPMAIIUIO O 3aKa3e B 0a3e TaHHBIX).

Teneps quarpamma Ilociie10BaTeIbHOCTH I0JIKHA BBITJIAETh KaK Ha PUCYHKE 3.

7 CooTHECEHUE OOBEKTOB € KIACCAMH.

7.1 HlenkHuTe mpaBoil KHONKOW MbIK Ha oObekTe BriOop BapmaHTa 3akaza. B oTkpeiBIIEMCs
MeHI0 BbIOepuTe MyHKT Open Specification (OTkpbITh cnenudukanuio). B packpsiBaromeMcsi Crucke
kiaccoB BbiOepute myHKT <New> (Co3znatb). [losBuTcs oKkHO crienudukanuu kiaccoB. B mone nmenu
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Beeaute uMsa OrderOptions (Beibop 3akaza). llenxkaute Ha kHOmke OK. BBl BepHeTech K OKHY
cnienu(uKanuu 0ObeKTa.

7.2 B cnucke kimaccoB BeiOepuTe Teneppb kiace OrderOptions. Ilenkaure Ha kHOnkKe OK, 4TOOBI
BEepHYTbcA K auarpamme. Temepp o0bekT HaszpiBaercs Order Options Form : OrderOptions (Beibop
BapuaHnTa 3akasa : OrderOptions).

7.3 711 COOTHECEHHS OCTAIBHBIX OOBEKTOB C KJIACCAMU IMIOBTOPHUTE ATAIIBI:

# Kiacc OrderDetail cootHecuTe ¢ o0bexToM [leTanu 3akasa.
# Knacc OrderMgr - ¢ 00beKTOM YTIpaBISAIONINNA 3aKa3aMH.
# Kunacc Order - ¢ o0bexToM 3aka3z Ne1234.
# Knacc TransactionMgr - ¢ 00BbeKTOM YTIPaBIISIOLUINHA TPAH3AKIHUSIMHU.
[Tocrne 3aBepiieHus ITUX ASHCTBHI Ballla AUarpaMMa J0JKHA BBITJISACTh KaK Ha PUCYHKeE 4.

8 CooTHeceHnne coo0IIEHUH C ONIEPALIUSIMH.

8.1 lllenkauTe mpaBoil kKHOMKOM Ha cooOmenuu 1, Co3aaTh HOBBIM 3aKa3. B OTKphIBIIIEMCST MEHIO
BbIOEpUTE MYHKT <new operation> (co3aark omnepanuio). [losBurcs okHO crnenudpukanuu onepauuu. B
1oJie UMeHHU BBeauTe nuMs onepauuu - Create (Co3nare). Haxkmure Ha kHOnKy OK, 4T0OBI 3aKpBITH OKHO
crielr(pUKaluy ONepaly U BEpHYThCSA HA AUarpaMmy.

2: OTKpbITb hopmy

Mpopnaseu
MeHeaxep
®opma BbiGopa ®opma fetanu MeHeaxe TpaH3aKumi:
p o .
BapMaHTa 3aKasa: 3aKasa: 3aKa3oB: % Menenxep
Bui6op3akasa DeTtanu3akasa MeHeaxep3aka3os =0 TpaHsaKumn
| T T
} 1: Co3gatb }
} HOBbIIl 3aKa3 :
————— P
|
|
|

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

3: BBecTu HOMe p 3aKa3a, 3aKka3yMKa U 3aKkasbiBaeMbie npeaMe Tbi
| | |

b t Ll
| |
|
|

4: CoxpaHUTb 3aKa3

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

5: CoxpaHuTb 3aKa3

T
|
|
|
|
|
|
|
|
|
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
! |
! |
$: Co3aaTtb nycToun 3aKa‘;s
| |
—— .
| |
| |
7: 3apaTb HOMep 3aKa3a, 3aKka3yMmKa U 3aKasbiBae Mble npeamMeTbl
| |

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

I
| |
} 8: COXpa}HMTb 3aKa3

|
|

9: Co6partb uHdopmauuio o 3akase
| |

L

|
I

|

I

| !
gl

\

10:CoxpaHuTb UHpopMaL U0 O 3aKa3e B 6ase AaHHbIX
| |

=

PI/ICYHOK 4 — I[I/Ial“paMMa IlocnenoBaTeabHOCTH C MMEHAMU KJIACCOB.

8.2 Eme pa3 mienkHuTe NMpaBoW KHOMKOW MBIIM Ha cooOmieHuu 1. B oTkpwiBIIEMCS MeEHIO
BbIOepuTe HOByto omepanuto Create(). IloBropure coobmenus ¢ 1 mo 6, moka He COOTHECETE C
OIepaLUsIMHU BCE OCTAIbHBIE COOOLICHUS:

# Coobmenue 2:OTKpbITh cooTHEcUTE ¢ oneparueit Open()



20

# CooOmienne 3: BeecTn HOMEp 3aKa3a, 3aKa3yMKa M YHCIIO 3aKa3bIBAEMBIX MPEIMETOB - C
omeparueit SubmitInfo().

# CooOmenue 4:CoxpaHuTh 3aKa3 - ¢ oneparuei Save().

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

# CooOmenue 6:Co3nath mycToi 3aKkas - ¢ onepanueii Create().

# Coobmienne 7: BBecTn HOMep 3aka3a, 3aKa34yrKa U YUCIIO 3aKa3bIBACMBIX TIPEIMETOB - C
onepanueit Setlnfo().

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

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

# CoobOmenue 10:CoxpanuTh MHPOpPMAIMIO O 3aKa3e B 0a3e MAHHBIX - C Omeparueit

I ——
I

3: Submitinfo()
I

\J

Commit.
Bama auarpamma 1oKHa BBINVISIAETh KaK HA PUCYHKE S.
Mpoaasew
MeHepxep
®opma BuI6opa ®opma Jetanu MeHemxep 3axas Ne1234: TpaH3akumm:
BapuaHTa 3aKasa: 3akasa: 3aKa30B: S akas Menepnxep
Boi6op3akasa DeTtanu3akasa MeHeaxep3aka3on === TpaH3akumm

| T T T T
| | | |
l 1: Create() l } l
| | | |
— | |
i 2: Open() i i

| |

| |

| |

| |

| |

| |

| |

\d

5: SaveOrder()

|

|

|

|

|

|

|

|

}

6: Create() }

|
_——

l

|

7: Setinfo() I

|

N
|

|
8: Saveprder()

9: GetInfo()
e

|
|

|

|

|

I

|

|

|

|

|

I

|

|

|

|

|

|

|

|

|

|

|

| !
I gl
| |
| |
| |
| |
I

|

10: Com mit()

=

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.
>
|
|
|
|
|
|
|
|
|
|
|
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Pucynok 5 — /Inarpamma IlocnenoBaTeslbHOCTH ¢ TOKa3aHHBIMU Ha HEH ONEpalUsIMH.

9 Co3nanune KooneparuBHoii imarpaMmmsi.

Hns coznanusa KoonepaTuBHOM auarpaMmbl 1OCTATOYHO MPOCTO Ha)kaTh kiaBuiny F5 wim, ecin
BbI XOTH CaMU MPOJIeNaTh Bce TpeOyeMble Olepallui, BOCIOIb3yHTeCh MPUBOAUMBIM Jajiee MIIaHOM.

9.1 IllenkHuTe mpaBoil KHOMKOW MbImM Ha JlormueckoMm mpencraBieHun B Opaysepe. B
OTKphbIBIIEMcs MeHIO BbiOepute myHKT New > Collaboration Diagram. Ha3oBure sty nuarpammy Beoa
3akaza. lllenkauTe HA HEW ABaXKIBI, YTOOBI OTKPHITH €€.

10 {loGaB1eHHe NeliCTBYIOLIETO JIMIA U 00BbEKTOB HA AUATPAMMY.
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10.1 [MeperammuTe neiictByromiee auio [Ipogaserr (Salesperson) ¢ Opoy3epa Ha quarpaMmy.
10.2 Ha manenu uHCTpyMEeHTOB HaxkmuTe KHOMIKY Object (OOBeKT).
10.3 IllenKHUTE MBIIIBIO T/Ie-HUOYIb BHYTPH JUATPAMMBbI, YTOOBI IOMECTUTD Ty/Ia HOBBI OOBEKT.
10.4 HazoBute o0nekT "Order Options Form" -- Beibop BapuanTa 3akasa.
[ToBTopute stamnsl 10.3 u 10.4, 9TOOBI MOMECTUTH HA AUATPAMMY BCE OCTAJIbHBIC OOBEKTHI:
# "Order Detail Form™ -- ®opma [leranu 3aka3a
# "Order N1234" -- 3aka3 Ne1234.

11 JIo6aByieHne cOOOIIEHUIT HA TMArpaMMYy.

11.1 Ha nanenu uacTpyMeHTOB HaxxmuTe KHONKY Object Link (CBsi3b 00bekTa).
11.2 IlpoBenuTe MbIIbIO OT JelicTByromero jgunia [Iponasen k 00bekTy BeiOop BapuaHTa 3akasa.
11.3 IToBropute stansl 11.1 n 11.2, coemuHUB CBA35IMH CIIETYIONIHE OOBEKTHI:
# JletictByromee nuio [Ipogasen n o6bekT Jleranu 3akasa.
# O0bexT Beibop BapuanTa 3aka3a u 00bekT Jleranu 3akasa.
# O0bekT Jleranu 3akaza u 00bekT 3aka3z Nel1234.
11.4 Ha nanenu nHCTpYMEHTOB Ha)xxmuTe KHONKY Link Message (CooOuienne cBsi3n).

11.5 lllenkuute Ha cBsi3u Mexay [Iponasiiom u Beibopom BapuaHTa 3aKasa.
11.6 Beigenus coobienune, BBeaute ero uMs "Create New Order -- Co31ath HOBBIH 3aKa3'.
11.7 IToBropute stansl ¢ 11.4 mo 11.6, moMecTHB Ha qUarpamMmy BCE OCTaJbHbIE COOOIICHMS, KaK
IIOKA3aHO HUXKE:
# Open form -- OtkpeITh hopmy (Mexay Beidopom BapranTa 3aka3a u Jletansamu 3aKkasa)
# Enter order number, customer, order items -- BBecTu HOMep 3aKa3a, 3aKa3unKa U YHCIIO
3aKa3bIBaeMbIX npeaMeToB (Mexay [Iponasiiom u [lertansamu 3akasa)
# Save the order -- Coxpanuts 3aka3 (Mmexay [Iponasitom u Jletansamu 3akasza)
# Create new, blank order -- Co3aars mycroit 3aka3 (Mexay JleraasimMu 3aka3a u 3aka3om
Nel234)
# Set the order number, customer, order items -- Beecti HoMep 3aka3a, 3aKa3unuKa | YHCIIO
3aKa3bpIBaeMbIX NpeaMeToB (Mexay Jetansamu 3aka3a u 3akazoM Nel234).
# Save the order -- CoxpanuTb 3aka3 (Mexay Jeransmu 3aka3a u 3akazom Ne1234)
Teneps, Kak ¥ paHbIlle, HAJAO MPOJOKUTH padOTy U TOMECTUTH HA AHArpaMMy JOTOJHUTEIbHBIC
AJIEMEHTHI, & TAKXKE PACCMOTPETh OTBETCTBEHHOCTH OOBEKTOB.

12 lo6aB1eHMe HA AUATPAMMY /IONIOJHUTEIbHBIX 00bEKTOB.

12.1 Ha nanenu uHCTpyMEeHTOB HaxkmuTe KHOIIKY Object.

12.2 I1lenkHUTE MBIMIBIO Te-HUOYAb HA UarpaMMe, 4ToObl TOMECTUTD Ty/1a HOBBIN OOBEKT.
12.3 Beenute umsa oobekTa - Order Manager (YnpaBisroniuii 3akazaMu).

12.4 Ha naHenu MHCTPYMEHTOB Ha)xxMuTe KHOTIKY Object.

12.5 TlomectuTe Ha qUArpaMMy eIie OJIUH OOBEKT.

12.6 Beeaure ero ums - Transaction Manager (Y ipaBisitoluii TpaH3aKIUIMH).

13 HazuauyeHue OTBeTCTBEHHOCTEH 00hLeKTaM.

13.1 Beinenute coobmenue 5 (Co3marh mycToil 3aka3). Beinensiite cioBa, a He CTPEIIKY.
13.2 Haxwmure komOuHanmto kiasum CTRL + D, 4ro6s1 yaanuTe 3To cooliieHue.
13.3 TloBtopuTe 3Tamnsr 13.1 u 13.2, yToOBI yaaMUTh COOOIICHUS 6 U 7:

# Bectu HOMep 3aka3a, 3aKa3urKa U YHCIIO 3aKa3bIBAEMBIX TPEIMETOB

# CoxpaHUTh 3aKa3
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13.4 Beinenute cBs3b Mexay oObekTaMu Jletanm 3aka3a u 3aka3 Nel1234.

13.5 Haxxmure komOunanuio knasuir CTRL + D, 4to0sl y1anuTh 3Ty CBA3b.

13.6 Ha manenu nactpymenToB HaxkmuTe KHONKY Object Link (CBsizb 00beKTa).

13.7 Hapucyiite cBs3b Mexay Jeransmu 3akaza 1 YIpaBIsSioOIUM 3aKa3aMHu.

13.8 Ha manenu uactpymenToB HakmuTe KHONIKY Object Link (CBsizb 00bekTa).

13.9 Hapucyiite cBsi3b Mex1y YIpaBisSIOUIMM 3aKka3amMu U 3akazoMm Nel234.

13.10 Ha manenu unctpymMeHTOB Ha3kMuTe KHOMKY Object Link (CBs3p 00bekTa).

13.11 Hapucyiite cBa3b Mexay 3akazoMm Nel234 u YipapidromuM TpaH3aKIUi.

13.12 Ha manenu uncTpyMeHTOB HakMUTe KHOMIKY Object Link (CBs3p 00bekTa).

13.13 Hapucyiite cB3b MeXy Y IPaBISAIOMIMM 3aKa3aMu M Y IPABIISIONIMM TPAaH3aKIUH.

13.14 Ha manenu uHCTpYMEHTOB HaKMUTE KHOTIKY Link Message (CooOiieHue cBsi3u).

13.15 IllenkHuTe Ha CBSI3U MEXAy oObekTaMu JleTanu 3aka3a U YIPaBISIOMIMM 3aKa3aMU, YTOOBI

BBECTH HOBOE COOOILIEHUE.

13.16 HazoBure 310 coobmenue Save the order (Coxpanuth 3akas3).

13.17 IToBTopuTe 3tansl 13.14 — 13.16, 106aBUB COOOIICHHMS C IIECTOTO IO JICBATOE U Ha3BaB HX:
# Create new, blank order (Co3nate HOBBIN 3aKa3) - MEXIy YIPABISIOMIMM 3aKa3aMH H
3akazom Nel234.

# Set the order number, customer, order items (Bectu HoMep 3aka3a, 3aKa3unMKa U YUCIIO
3aKa3bIBaEMbIX MPEAMETOB) - MEXAY Y PaBISIONUM 3aKa3amMu 1 3akazom Nel234.
# Save the order (CoxpaHuTh 3aKa3) - MEXKIy YTPABISIONIUM 3aKa3aMy U Y IPABISIONTIM
TpaH3aKLUIMU.
# Collect order information (Mudpopmamuss o 3akaze) - MeXIy YIPaBISIOIIAM
TpaH3akuaMu U 3aka3zom Nel234,

13.18 Ha manenn HHCTpyMEHTOB HaKMUTE KHOTIKY Message to Self (Coobmienue cebe).

13.19 IllenknuTte Ha 00BEKTE YTPABIAIOMNN TpaH3aKIUAMH, JOOaBUB K HEMY peQIeKCHBHOE
COOOIIIEHHE.

13.20 Ha manenu uHCTpyMeHTOB HaXkMUTE KHOTIKY Link Message (CoobmieHue cBsizn).

13.21 HlenkHuTe Ha pedaeKCUBHON CBA3M YTPaBISAIOLIETO TPAaH3aKLUMUAMH, 4TOOBl BBECTU Tyna
cooO11eHuE.

13.22 HazoBute HOBoe coobmieHue Save the order information to the database (Coxpanutb
nH(popMalKIo 0 3aKa3e B 0a3ze JaHHBIX).

14 CooTHeceHHE OOBEKTOB C KJIaccaMH (€CIM NpH pa3pabOTKE ONUMCAHHOW BHIIIE JUArpaMMEI
ITocneqoBaTENLHOCTH CaMH KJIACCHI BBI YK€ CO3IAJIN ).

14.1 Haitnute B O6paysepe kiacc OrderOptions.

14.2 Teperamute ero Ha 00BEKT BbIOOp BapuaHTa 3aKa3za Ha AUarpaMMe.

14.3 TloBtopute stambl 14.1 u 14.2, cooTHecs ocTambHbIE OOBEKTHI U COOTBETCTBYIOIIHE UM
KJIaCCHI:

# Kimacc OrderDetail cooTHecuTe ¢ o6bekToM [leTanyu 3akasa.
# Knacc OrderMgr - ¢ 00beKTOM YTIpaBISAIOLUINHA 3aKa3aMH.
# Knacc Order - ¢ o0bexTom 3aka3 Nel1234.
# Knacc TransactionMgr - ¢ 00bekToM YIpaBIISsIFOIINHA TPaH3aKIHIMHU.
15 CooTrHeceHne 00BEKTOB € KjaccaMy (€ciu Bbl HE CO3JaBajid ONMKCAHHYIO BBIIIE JAMATPAMMY
ITocnenoBaTenbHOCTH).
15.1 lllenkHuTe MpaBOil KHOMKOW MBIIIH Ha 00beKTe BBIOOp BapuaHTa 3akasa.
15.2 B otkpsiBIIEMcst MeHIO BeIOepHuTe TyHKT Open Specification (OTKpbITh cienuduKanuio).
15.3 B packpsiBatoniemcst criicke kiaccoB BbiOeputTe NyHKT <New> (Co3aatb). [losiBUTCS OKHO
crienn(UKaIuH KJIACCOB.
15.4 B none umenn BBeaute umst OrderOptions (Bei6op 3aka3za).
15.5 Hlenkuute Ha kHOKe OK. BBl BepHeTech K OKHY crieln(UKalui 0ObEeKTa.
15.6 B cniucke kimaccoB BeiOepute Tenepsb kinacc OrderOptions.
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15.7 lenkaute Ha kHONKEe OK, 4TOOBI BEepHYThCS K auarpamme. Temepb OOBEKT Ha3bIBACTCS
Order Options Form : OrderOptions (Bei6op BapuanTa 3akasa : OrderOptions).
15.8 JInst cOOTHECEHHMS OCTATBHBIX 0OBEKTOB C KjlaccaMu IOBTOpUTE dTamsl ¢ 15.1 mo 15.7:

# Knacc OrderDetail cootHecuTe ¢ o0bekToM JleTanu 3akasa.
# Knacc OrderMgr - ¢ 00beKTOM YTIPaBIISIONINI 3aKa3aMHu.
# Knacc Order - ¢ o6bexToM 3aka3 Nel234.
# Knacc TransactionMgr - ¢ 00beKTOM YTIpaBISIONINI TPaH3aKIIUSIMHU.
16 CooTHECEHNE COOOIICHHI C ONEPAITUAMH (€CIHU MPHU pa3pabOTKe ONMKUCAHHOHN BBIIIE HATrPAMMbI
[locnenoBaTebHOCTU CaMH ONIEPALIUY BhI V)K€ CO3/IaIIHN).
16.1 IllenkuuTe MpaBoit KHOMKOW Ha coobmeHuu 1, Co3naTh HOBBIM 3aKa3.
16.2 B otkpsiBmieMcst MmeHio BeiOepuTe myHKT Open Specification (OTKpbITh crienupukaIuio).
16.3 B packpbiBaroleMcs Criucke uMeH ykaxute ums onepauuu - Create (Co3gats). Haxkmure Ha
kHonky OK.
16.4 IToBTOpHUTE ATAIBI C AJIS1 COOTHECEHHUSI C ONEPAIMSIMHA OCTAIBHBIX COOOIICHUI:
# Coobmenue 2:OTKpbITh cooTHecUTe ¢ onepanueit Open()
# CooOmenne 3: BBecTn HOMep 3aKa3a, 3aKa3ulKa M YHCIIO 3aKa3bIBAEMBIX MPEJIMETOB - C
omneparueit SubmitInfo().
# CooOmenue 4:CoxpaHuTh 3aKa3 - ¢ orneparueit Save().
# Coobmenue 5:CoxpaHuTh 3aka3 - ¢ onepanueit SaveOrder().
# CooOmenue 6:Co3matk mycToii 3akas - ¢ onepanueii Create().
# CooOmienne 7: BBecTn HOMep 3aka3a, 3aKa34ylKa U YUCIIO 3aKa3bIBAEMbIX IPEIMETOB - C
onepanueit Setlnfo().
# Coobmenue 8:CoxpaHuTh 3aka3 - ¢ onepanueit SaveOrder().
# Coobmienune 9:Mubopmartus o 3akase - ¢ onepanueii Getlnfo().
# CoobOmenue 10:CoxpanuTh MHPOpPMAIMIO O 3aKa3e B 0a3e JaHHBIX - C Omeparueit
Commit().
17 CootrHeceHue cooOUIeHUM ¢ omepanusMu (€cid Bbl HE CO3[aBajyd ONWCAHHYIO BBIIIE
auarpammy IlocnenoBareabHOCTH).
17.1 lenkuute mpaBoit KHOMKOK Ha coobmieHnu 1, Co3aath HOBBIN 3aKas.
17.2 B oTkpbIBIIEMCS MEHIO BBIOEpUTE MYHKT <new operation> (co3naTte omepaiuio). [losBurcs
OKHO CIeIU(UKAINN OTICPAIIHH.
17.3 B mone umenu BBeauTe uMs oneparuu - Create (Co3gars).
17.4 Haxwmute Ha kHonky OK, 4TOOBI 3aKpbITh OKHO CHEIU(pHUKALMU ONEepalii U BEpPHYTHCS Ha
Iuarpammy.
17.5 Eite pa3 mienkHUTE IPaBo KHOMKOM MBIIIX HA COOOIIeHUH 1.
17.6 B otkpsiBIIEMcst MeHIO BbiOepuTe MyHKT Open Specification (OTKpBITh cienn(pUKaLHUIO).
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10; ZaeepwnTe TpansaKymil )
—
— m
Q: MNomyurTe MHGopmaguior ) MeHegED TRAHZRKLMAN |
heHE e THAHSSKLYAA

Zaxas M21234 : Jakas

G: CoznaTel )
aummilnteger, String, Cate;

8: CoxpannTe3 agagfintegen
F:2anateudo

Brifop EapMaHTs 3aKasa
Bribops akasa

MeHeL e 3aKa30E @
MeHepkeps akas0E

2 0TepuTE( )

1: Enau.?’/d

5: CDXPEHHTbSEfa nteger)

2: BeectHMudopmaumil )

4 CoxpaHnTe] )
—_—

Dopma leTand sakasa

LeTanwsakasa

cMpopdeey
PI/IcyHOK 6 - KOOHepaTI/IBHaﬂ )marpaMMa C MMOKa3aHHbBIMM HA Hei/i or[epauman

17.7 B packpsiBatomieMcsi criucke Name (MMsI) YKaKUTe MMs HOBOHM omepanuu. Haxwmure Ha
kHonky OK.
[ToBTOpHUTE ATAIBI C TIEPBOTO IO CEABMOIL, YTOOBI CO371aTh HOBBIEC OTIEPAIIH ¥ COOTHECTH C HUMHU
OCTaJIbHBIE COOOIIEHUS:
# Coobmenue 2:OTKpbITh cooTHECUTE ¢ oneparueit Open()
# Coobuienne 3: BBecTn HoMep 3aka3a, 3aKa3uMKa U YMCIIO 3aKa3bIBAEMBIX MPEAMETOB - C
onepanueit Submitinfo().
# Coobmenue 4:CoxpaHuTh 3aKa3 - ¢ oneparueit Save().
# CooOmienue 5:CoxpaHuts 3akas - ¢ oneparnueit SaveOrder().
# Coobmenue 6:Co3nate mycToil 3aKas - ¢ onepanueii Create().
# CooOmienue 7: BBecTn HoMep 3aka3a, 3aKa3ylKa U YUCIJIO 3aKa3bIBAEMbIX IIPEIMETOB - C
omneparueit Setlnfo().
# CooOmenune 8:Coxpanuth 3akas - ¢ oneparnueit SaveOrder().
# Coobmenue 9:Mndopmanus o 3akaze - ¢ onepanueii Getlnfo().
# Coobmenue 10:Coxpanuth wHGOpMAIMIO O 3aka3e B 0a3e JMaHHBIX - C OIepanuen
Commit.
Barmmra quarpamma 1oyKHa BRITJIIETh KaK Ha pUCYHKE 6.

JlaGoparopHnas padora Ne 8 «Co3nanue nuarpaMm KJIaccoB)

eab padoThI:

CrpynnupoBaTh B HaKeThl KJIAacChl, CO3JaHHBIE BO BPEMs BBINOJIHEHUS MPEAbIAYIIEro 3aJlaHusl.
Co3znaTth HecKoIbKO auarpaMM KiaccoB, Ha KOTOPBIX HEOOXOAMMO MOKa3aTh KIacChl M MaKEThl CHCTEMBI.

3ameuanue (Co3nanme auarpammbl KiaccoB). OObenuHuTe kimaccel B makeTel. Co3paiite
muarpammy KiaccoB miis oToOpakeHHs! TakeToB, auarpamMMmbl KimaccoB 1isi mpencTaBiieHHs KJIacCOB B
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KaXIOM TakeTe W nuarpammy KiaccoB i mpeicTaBiieHHs BCeX KJIAacCOB BapHUaHTa MCIIOJIb30BAHUS
"BBecTtu HOBBII 3aKa3".

JTanbl BHINOJHEHHUS JJA00PATOPHOM padoThI

1 Hacrpoiika.

1.1 B menro mozenu Beioepute myHKT Tools > Options (MucTpymMenTs > [TapameTpsi).

1.2 Tlepeiigute Ha BKJIAIKy AUarpaMM. YOeIuTech, YTO MOMEUYEH KOHTPOJIBHBIM NEepeKIrovaTellb
Show Stereotypes (IlokazaTh crepeoTunsl). YO6eaurech, 4To MOMEUEHbl KOHTPOJIbHbBIE MEPEKIIOYATEIN
Show All Attributes (IToka3ats Bce arpudytsl) 1 Show All Operations (IToka3aTs Bce onepanun).

1.3 VYb6eautech, 4TOo HE TOMEYEHBI Mepekitodarenu Suppress Attributes (ITomaBuTh BBIBOA
atpudytoB) u Suppress Operations (ITomaBuTh BEIBOJ OTIeparuii).

2 Co3/laHuE AKETOB.

2.1 HlenkHUTE MpaBOil KHOMKOK MBIIITH Ha JIorHYeckoM IpecTaBIeHuH Opoy3epa.

2.2 B otkpriBIIeMcs MeHIO BbiOepuTe MyHKT New > Package (Co3nmatek > maker).

2.3 HazoBute HOBHIH maket Entities (Cymuoctn).

2.4 TloBTOpHWTE 3Tallbl C MEPBOrO IO TPETHH, co3aaB makeTbl Boundaries (rpanuier) m Control

(ymipaBneHue).
[ 1

MpaHuubl

CywHocTtun

]

YnpaBneHue

Pucynok 7 - I'naBnas nuarpamma KnaccoB cuctemsl 00paOOTKH 3aKa30B

3 Coznanue ['naBHo# nuarpammbl Knaccos.

3.1 JIBaxxap! menkuute Ha ['maBHO# auarpamme Kiacco npsimo nox Jlorudyeckum npeacTaBieHuEM
Opoy3epa, uToObI OTKPHITH €€.

3.2 [leperamute naket Entities u3 Opoy3epa Ha qAuarpammy.

3.3 Ileperamute naketsl Boundaries u Control u3 6poy3epa Ha nuarpamMmy.

I'maBHas auarpamma KiiaccoB 1oyKHA BBRITJISIIETh KaK Ha PUCYHKE 7.

4 Co3pnanue quarpammbl KnaccoB juid ciieHapus "BBecTu HOBBIN 3aka3" co BCEMM KJIacCaMH.

4.1 IllenxkHuTE MpaBoil KHONKOW MBILIN HA JIOrHYeCKOM MpeCTaBIeHUH Opoy3epa.

4.2 B otkpsiBuiemMcsi MeHio BblOepute myHKT New > Class Diagram (Cosnmate > Juarpammy
Kiaccos).

4.3 Hazoswute HOBYy10 nmuarpammy KiaccoB Add New Order (Beeaenue HoBoro 3akasa).

4.4 1llenxHute B Opaysepe Ha 3TOM JuarpaMme JIBax/ibl, YTOOBI OTKPBITH €€.

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

Huarpamma KnaccoB 1omkHa BBITVISIAETh KaKk HA pUCYHKE 8.
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BeiGop3aka3sa MeHemkep3aka3oB
Create() SaveOrder()
MeHemkepTpaH3aKkuumn
Detann3akasa
SaveOrder()
Open() Commit()
Submitinfo()
Save()
3akas
Create()
Setinfo()
Getlnfo()

Pucynoxk 8 - lmarpamma KitaccoB Add New Order

5 JloGaBieHue CTEPEOTUIIOB K KIaCcCaM.

5.1 Llenxknure mpaBoil kHOMKOM MblmM Ha kiacce OrderOptions auarpammbsl. B oTKpeIBLIEMCS
MeHIo0 BbIOepuTe myHKT Open Specification (OTkpbeITh cnenudukanuioo). B mome crepeoTwnmna BBEAHUTE
cioBo Boundary. Haxxmure Ha kHonky OK.

5.2 llenkuure npaBoil kHONKON MbIK Ha kiaacce OrderDetail tuarpammel. B oTkphiBIIEMCSI MEHIO
BbIOepuTe myHKT Open Specification (OTkpbITh cnenudukanuio). B packpsiBaroieMcs: Clucke B MoJje
CTEPEOTHUIIOB Tereps OyneT crepeotunt Boundary. Ykaxute ero. Haxxmute Ha kHonky OK.

IToBTropuTe 3Tansl, cBa3aB kiaacckl OrderMgr n TransactionMgr co crepeotunom Control, a kiace
Order - co crepeoturnom Entity.

Tenepr auarpamma KiaccoB 1oykHa BBIIVIAIETh KaK Ha PUCYHKE 9.

6 OObeIMHEeHNE KIacCOB B MAKETHI.

6.1 IleperamuTte B 6paysepe kinacc OrderOptions Ha nakeT Boundaries.

6.2 Ileperamure kinacc OrderDetail Ha nmaker Boundaries.

6.3 IleperamuTte kinaccsl OrderMgr u TransactionMgr Ha maket Control.

6.4 Tleperamure kiacc Order Ha makeT Entities.

7 Job6asnenue auarpamm KiaccoB Kk KaxJa0My HakeTy.

7.1 lllenxuure mnpaBoil kHONKOM Ha mnakere Boundaries Opoysepa. B oTkpeiBIIeMcs MeHIO
BbIOepuTe myHKT New > Class Diagram (Co3nats > [Iuarpammy KnaccoB).

7.2 Benure ums HOBOW auarpamMmbl - Main (I'maBHas). JIBakIbl IIETKHUTE MBIIIBIO HAa ITOH
auarpamme, 4toObl OTKphITH ee. [leperamuTte Ha Hee U3 O6poysepa kiaccel OrderOptions u OrderDetail.
3akpoiTe 1uarpaMmmy.

7.3 UlenkHuTe mpaBoil KHONKOM Ha makere Entities Opoy3epa. B oTkpbIBIIEMCsl MEHIO BBIOEpUTE
nyHKT New > Class Diagram (Co3nars > JI[marpammy Kiaccos).

7.4 BBenure umsi HOBOW auarpammbl - Main (I'maBHas). JIBakIbl IIETKHUTE MBIIIBIO HA ITON
auarpaMmmMe, 9ToObl OTKpBITE ee. [leperamure Ha Hee U3 Opoysepa kimace Order. 3akpoiiTe Tuarpammy.

7.5 lenkHuTe mpaBoil kHOMKOM Ha makere Control Opoy3epa. B oTKpbIBIIEMCS MEHIO BhIOEpUTE
nyHKT New > Class Diagram (Co3nars > JIlmarpammy Kiacco).

7.6 BBenure umsi HOBOM auarpammbl - Main (I'maBHas). JIBakIbl IIETKHUTE MBIIIBIO HAa ATOU
auarpaMmMe, 9ToObl OTKpHITE ee. [leperammTe Ha Hee u3 Opoysepa kiaccel OrderMgr u TransactionMagr.
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3aKkpoTe 1uarpaMmmy.

<<IpaHuua>> <<YnpasneHue>>
Bbi6op3akasa MeHenxep3aka3oB
Create() SaveOrder()
<<YnpasneHue>>
<<lpaHuua>> MeHemgxepTpaH3aKumn
DeTanu3akasa
SaveOrder()
Open() Commit()
Submitinfo()
Save()
<<CyuHoCTb>>
3akas
Create()
Setinfo()
Getlnfo()

Pucynok 9 - CtepeoTuribl KJIaccoB Jisi BAPUAHTA UCIIOIb30BaHUS
BBecTu HOBEII 3aKa3

Jladoparopnasi padora Ne 9 «Co3nanue quarpamMm KJIaccoB (y4eT HOBBIX TPeOOBaHM)»

Lean paboThI:

B Jla6oparopnoii Ne 2 OblI0 CO34aHO HECKOJIBKO OTEpaIrfii AJis KJIacCcoB 3a1aud. B mpeapiaymem
yIpa)KHEHUM HaHECeHbl KJIacChl Ha JuarpaMmy. B sTolf nmabopaTOpHOM K ONUCAHMSIM OIeparuii
Heo0xouMo 0OaBUTH JETajH, BKJIOYas MapaMeTpbl U TUIIBI BO3BpalllaeMbIX 3HaueHui. Kpome Toro, y
KJIaCCOB HEOOXOMMO OIPEEeTUTh aTPUOYTHI.

3ameuanus. 1. [locne Toro, kak paspabortana nuarpamma KiaccoB ajis BapuaHTa MCIOIB30BaHUS
"BBectu HOBBII 3aka3", 3amojHsieM ee MOAPOOHOCTSIMU. B kadecTBe si3bIKa MPOrpaMMHMPOBAHUS ObLI
BbIOpaH C++, yTo moO3BOJIsAeT N00aBUTHh K KjlaccaM MapaMeTpbl OMNepalui, TUIbl JAAHHBIX M THUIIBI
BO3BpAIlAEMbIX 3HAUYECHUH.

Jlst onipeiesienns aTpuOyTOB HEOOXOIMMO 0OpPAaTUTHCA K MIOTOKY COOBITHH. B pe3ynbrare, K Kiaccy
Order muarpammel KnaccoB Obumu po6aBnensl atpuOytsl Order Number (Homep 3akaza) m Customer
Name (Mwms xnuenrta). Tak kak B OZHOM 3aKa3e MOXKHO YyKa3aTh OOJIbIIIOE KOJMYECTBO TOBApOB, U Y
KaX/I0TO M3 HUX UMEIOTCS CBOM COOCTBEHHBIE JaHHBIE U MOBEJEHHE, BO3MOKHO MOJEIUPOBATh UX KaK
CaMOCTOSITENIbHBIE KJIACChI, a He Kak aTpuOyThl kiacca Order.

YroObl MpUBECTH MOJENb B COOTBETCTBHE C HOBBIMM HJESIMU, HEOOXOIUMO OOHOBUTH AMArPAMMY
[TocnenoBarenpHOCTEN, Kak MOKa3aHo Ha pucyHke 10.

2. Ilo 3amaHuIO HaJO OTCIEKMBATH AATy 3aKa3a M JaTy ero BbinojgHeHUs. Kpome Toro, tak Kak
MOSIBUJIMCh HOBBIE IMOCTaBIIMKH, CJIETKa W3MEHWJIAch IMpolieaypa HMHBEHTapu3auuu. [lepBoHadanbHO
JOKYMEHTUPOBAINCH HOBbIE TPEOOBAHUS OTHOCUTENIBHO JaT, a TaK)Ke pacCMAaTPUBAJIUCh M3MEHEHHS B
Mporeaype HWHBEHTapu3aluu '"Ha BBICOKOM ypoBHE". Ilockombky MBI paboTayii HaAJ BapUAHTOM
UCMOJb30BaHUsl "BBecTH HOBBIM 3aka3", Hac OOJblIE BCEro WHTEPECOBATO, KAaK ATH MPOLESypHbIE
W3MEHEHHUs TMOBIMAIOT Ha JaHHBIA BapHaHT HCIOJb30BaHUsA. PaboTa C BapuaHTOM HCIIOJIb30BAHUSA
"ITpoBecTr MHBEHTapu3alui0" OyeT peaar30BaHa MO3Ke, TOT/Aa Mbl CMOXKEM OIPEICIIUTHCS C ACTATIMHU
COOTBETCTBYIOIIUX MPOLEAYp. XOTsI OHM YpPE3BbIYAHO CHUJILHO MOBIHMSAIOT Ha BapUAHT MCIOJIb30BAaHUS



"I[IpoBecTn MHBEHTapHU3AIMIO", HO COBCEM HE OTPA3sSTCS HAa BApUAHTE HMCIOJIb30BaHUs "BBECTH HOBBIN
3akas".

MpopaBey
MeHenxep
®dopma BLIGopa ®opma fletanu MeHezxep 3axas Ne1234: KomnekT CLEELCLIH
BapuvaHTa 3aKasa: 3akasa: 3aKa3oB: W meGenu: Menepxe 2
Bbi6op3aka3sa Detanu3akasa MeHeaxep3aka3oB = Mosuuusi3akasa TpaH3akunm
| | | | | | |
l 1: Create(), | 1 | | l
| | | | | | |
| > | 2: Open() ! ! ! ! !
I e I I | I
‘\ 3: Submiitinfo() } } \‘ ( ‘\
| | - | | | |
t ot |
| 4 save( | | | | |
| | ‘\ | | | |
! ! o 5:SaveOrder() | | ! |
| | | | | | |
— .
| ! ! | 6: Create() | ! |
| | | | | | |
| | | ‘Y—»\ | |
| | | | | | |
! | | ! 7: Setinfo() ! | !
| | |
-
} } } ‘\ ‘\ 8: Create() \‘ }
| | | |
| ‘\ | | [ \
| | | | | | |
| ! ! | | 9: Setinfo() ! |
| | | | —— |
| | | |
| ‘\ } | I 10: SaveOrder() } |
| | | | | | |
| I I Il | ] ’L
| | | | | | |
| ! ! | | 11: Geltinfo() |
| | | : - : |
} } } } } } 12: GetInfo() }
| | | | | H |
| | | | | | |
\\ | | | | 13; Commit()
| | | | i
| | | | |
| | | | )
| | | |
| |
| |
| |

|
I
|
|
|
|
|
I
|
|

Y

|
|
|
|
|
|

Pucynok 10 - O6HoBneHHas auarpamma [locnenoBaTensHoOCTEMH

HoBble TpeOoBaHUs, CBsI3aHHBIE C JaTaMH, NPUBOJAT K HEOOXOAMMOCTH BBECTH MHapy HOBBIX
atpubytoB B kiacc Order. Ilocie 53Toro Mojaenb CTaHET OMSITh COOTBETCTBOBATH TOCIEIHUM
IpeabsBIEHHBIM K cucTeMe TpeOoBaHuAM. [losTomy noGaBum arpuOyThl M omepanuM K Kiaccam
nuarpamMbl KimaccoB "BBectu HOBBIH 3aka3". [[s aTpuOyToB M omeparuii UCIOJIb3yeM CIieln(pUIecKre
IS S13bIKa OCOOEHHOCTHU. Y CTAHOBUM ITapaMeTphl TaK, YTOObI MOKa3bIBaTh BCE aTPUOYTHI, BCE OMepaIiiy U
UX CUTHaTypbl. BuaumocTs nokaxxkeM ¢ nomoinpto Hotaruun UML.

JTanbl BLINOJTHEHHUsI J1a00paTOPHO padoThI

1 Hacrpoiika.

1.1 B menro moaenu Beioepute myHKT Tools > Options.

1.2 Tlepeitaute Ha BKIaaKy Diagram.

e V6enurecsk, uro nepekiatodarens Show Visibility momeden.
VY6enurecs, uTo nepexiodarenb Show Stereotypes momeueH.
Yo6enutech, uro nepexiarodaTesb Show Operation Signatures moMedeH.
Yo6enurecs, uto nepexarouarenu Show All Attributes  Show All Operations momeueHsr.
Yoenuteck, uTo nepekirouaTenu Suppress Attributes u Suppress Operations He moOMeYeHHBI.

1.3 Tepeiinure Ha Biaaky Notation. Y6emutech, 4uto mepekirouarens Visibility as Icons He
IIOMEYEH.

2 JloGaBneHne HOBOTO Kjacca.

2.1 Haiigure B Opay3sepe auarpammy KiaccoB BapuaHTa UCTIONb30BaHUS "BBecTH HOBBIH 3aKa3".

2.2 lllenkHUTE HA HEM IBaXKAbl, YTOOBI €€ OTKPBITh.

2.3 Haxxmute kHonky Class maHeian HHCTPYMEHTOB.

2.4 lllenKHUTE MBIIIbIO BHYTPHU JUArpaMMbl, YTOOBI TOMECTUThH TaM HOBBIH KJacc.

2.5 HazoBute ero Orderltem (ITo3unusn3akaza).
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2.6 HaznaupTe 3TOMY KJIaccy crepeotun Entity.

2.7 B Opaysepe nepetamuTe kiacc B naket Entities.

3 JloGaBnenue arpuOyTOB.

3.1 UlenkauTe mpaBoii kHOmKOM MbIH Ha Kiacce Order (3aka3). B oTkpeIBIIEMCs MEHIO BBIOCPUTE
nyHkT New Attribute (Co3gate arpu0Oyt). BBemure HOBBIM arpuOyr OrderNumber : Integer
(Homep3akaza). Haxxmurte knaBumry Enter.

3.2 Beenure cnenyromuit atpudyt CustomerName : String (HaumenoBanne3aka3zuuka).

3.3 TloBropure 3tambl, qo6aBuB atpudyTel OrderDate : Date ([laTta3aka3a) u OrderFillDate : Date
(Iara3anmosHenus3aKasa).

3.4 UlenkHuTte nmpaBoil KHOMKON MbImH Ha kiacce Orderltem. B oTkpeiBIIieMCS MEHIO BBIOEpUTE
nyHkT New Attribute (Co3mate atpubyt). BBemute HOBBHIM arpubyr ItemID : Integer
(Mnentudukaropllpenmera). Haxxmure kiaBumry Enter.

3.5 Beenure cnenyrommit atpudyt ItemDescription : String (Onucanuellpenmera).

4 JloGasnenue onepanuii kK kaaccy Orderltem.

4.1 Ulenknurte mpaBoil kHOMKON MbImK Ha kiacce Orderltem. B oTkpbiBIIEMCS MEHIO BhIOEpHUTE
nyHKT New Operation (Co3nate omeparuio). BBemute HOByro omepanuto Create. Haxkmure kimaBumny
Enter.

4.2 Beenute caneayrounyto onepauuto Setlnfo. Haxxmure knasumry Enter.

4.3 Beenute cineayrouryto onepanuto Getlnfo.

5 IonpobHOe onvcaHue ONepalyii ¢ TOMOIIbIO AuarpaMMbl Kitaccos.

5.1 llenkuute Meimbio Ha k1acce Order, BBIIEIUB €0 TAKUM CIIOCOOOM.

5.2 lllenkHUTE HA 3TOM KJacce €Ile OJUH pa3, YTOObI IEPEMECTUTH KYPCOP BHYTPb.

5.3 Orpenaktupyiite onepaiuto Create(), uToObl OHa BBITIIsAAENA cieayomuM obpa3zom: Create() :
Boolean.

5.4 Orpenaktupyiite omnepauuto Setlnfo(), 4ToObI OHa BBHITJIAAENA CIEAYIOIIMM OOpa3oM:
SetInfo(OrderNum : Integer, Customer : String, OrderDate : Date, FillDate : Date) : Boolean.

5.5 Orpenakrupyiite onepanuio Getlnfo(), utoOsl oHa BeITIAAETA cieayromuM odpasom: Getlnfo()
: String

6 [oxpoOHoe onucaHue onepalui ¢ MOMoIIbI0 Opaysepa.

6.1 Haiinute B 6pay3epe kinacc Orderltem. UToObl pacKpbITh 3TOT Kiacc, HIETKHUTE Ha 3Hauke "+
psaoM ¢ HUM. B Gpay3epe nosisitcs ero aTpuOyThl U ONEpalnu.

6.2 JIBaxasl menkuute Ha omnepauuu Getllnfo(), uToObl OTKpBHITE OKHO ee crnemnudukanuu. B
packpsbiBatoeMmcs cucke Return class (Bo3Bparaemslii kiacc) ykaxute String. Illenknure Ha KHOTIKE
OK, 3aKkpbIB OKHO CHEIHU(PHUKAIIIN OMEPALIUH.

6.3 JIBaxxnpl menkHuTe B Opaysepe Ha omnepaiuu Setlnfo kmacca Orderltem, 9TOOBI OTKPBITH OKHO
ee criennpukamnmu. B packpsiBatomemcs ciucke Return class ykaxure Boolean.

6.4 Ilepeiinute Ha Brianky Detail (Ilogpo6Ho). llenkHuTe npaBoil KHONKOM MBIIIM Ha O€JIOM ToJIe
B 0071aCTH apryMEHTOB, YTOOBI JOOABUTH TY/a HOBBIM MapameTp.

6.5 B oTkpbIBIIEMCS MEHIO BbIOEpuTE MYyHKT Insert. Rose 106aBUT Tyaa apryMeHT 1oJi Ha3BaHUEM
argname. ll{enKkHUTE OAMH pa3 Ha ATOM CIIOBE, YTOOBI BBIICTUTH €ro, U U3MEHHUTE UMl aprymenTa Ha ID.
HlenxHuTte Ha KojoHKEe Type, OTKPBIB pacKphIBAIOIIMNCS CIUCOK THMOB. B HeM BbiOepute TN Integer.
[[lenxuuTe Ha kojoHke Default, 4ToOBI 106aBUTH 3HAUYEHHE apryMEHTa MO yMOJYaHUIO. BBenute Tyna
gucno 0. Haxxmure Ha kHOnKy OK, 3aKpbIB OKHO CielIM(PHUKAIIUN ONEPALIUH.

6.6 [IBaxnwl menkuHure Ha omepanuu Create() kimacca Orderltem, 4TOOBI OTKpPBITH OKHO €€
cnenudukanuu. B packpeiBatomemcs crimcke Return class ykaxkure Boolean. Haxxmure Ha kHOTIKY OK,
3aKpBIB OKHO CrieIU(UKAIIUN OTIePAIIHH.

7 lloapoOHoe onucanue onepanuii ¢ MOMOIIBIO JHO0r0 U3 ONUCAHHBIX METOJIOB.

7.1 Ucnone3ys Opoysep win auarpamMmy KiaccoB, BBeIuTe CIEAYIOIIYIO CUTHATYpy ONeEparuii
kiacca OrderDetail:

Open() : Boolean
Submitinfo() : Boolean
Save() : Boolean
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7.2 Vcnons3ys Opoy3ep wiau auarpammy KitaccoB, BBeIuTE CICAYIONIYIO CHTHATYpy OIeparui
knacca OrderOptions:
Create() : Boolean
7.3 Ucnonb3ys Opoysep mnu nuarpammy KitaccoB, BBeAWTE CIEAYIOUIYIO CUTHATYpPY OIEpanui
kiacca OrderMgr:
SaveOrder(OrderID : Integer) : Boolean
7.4 Vcnons3ys Opoy3ep miu auarpammy KiiaccoB, BBeIUTE CICIYIONIYI0 CHTHATYpY OIlepaiui
kiacca TransactionMgr:
SaveOrder(OrderID : Integer) : Boolean
Commit() : Integer.

JlabopaTopnasi pabora Nel0 «Co3nanune 1uarpaMm KJaccos (100aBJjieHHe CBA3eH MexK1y
KJIaccamMu)»

eab padoThI:

Onpenenutsb CBSI3U MEXAY KJIacCaMH, yYacTBYIOIIMMHU B BapHaHTE UCIIONIb30BaHMs "BBecTr HOBBIN
3aka3".

3ameuanme. [locie moGamieHus K KjaccaM aTpuOYTOB M ONEpaluii MBI Y€ MOYTH TOTOBBI K
resepauuu koja. CHavasa, 0lHaKo, HEOOX0AUMO U3YUUTh CBA3H MEXK]y KJIACCaMHU.

Uro0Ob! HAlITH CBSI3U, HYKHO U3y4uTh Auarpammsl [locnenoBarensHoctu. Bee B3aumoneiicTByromue
TaM KJIAacChl HYXKAAIOTCA B ONPEIENCHUH COOTBETCTBYIOIMX cBsi3ed Ha auarpammax Kiaccos. Ilocne
OoOHapyKeHHs CBs3eH HEOOX0AUMO JO0OABUTH UX B MOJCIb.

JTanbl BINOJHEHHUS JJa00paTOPHOH padoThl

1 Hacrpoiika.

1.1 Haiinure B Opay3epe nuarpammy Kiacco "BBoa HoBoro 3akasza" J[BakIbl MIETKHUTE Ha HEM,
4yToObl OTKpBITH e€e. IIpoBepbTe, HMeeTcs 1M Ha MaHEIM MHCTPYMEHTOB JUarpamMMbl KHOIKa
Unidirectional Association. Eciam ee Her, mpomoipkaiite HacTpoiiky. Eciam ectb, mpucrymaiite K
BBITIOJTHEHUIO CAMOT'0 yIIPaKHEHHUS.

1.2 llenkHuTe MpaBoil KHOMKON MBIIIY Ha MMaHEIXM UHCTPYMEHTOB JMarpaMMbl U B OTKPBIBILIEMCS
MeHI0 BblOepuTe TYHKT Customize. Jlo6aBbTe Ha maHeNnb KHOINKY, HasbiBatomytocs Create A
Unidirectional Association.

2 JlobGaBiieHNE acCOLUAIIHH.

2.1 Haxxmure kHonky nanenu uHcrpyMeHnToB Unidirectional Association.

2.2 Hapucyiite accoumanuio oT kiacca Bribop3akaza (OrderOptions) k kiaccy [eranu3akaza
(OrderDetail).

2.3 [loBropurte 3tamnsl 2.1 1 2.2, cO3/1aB €l1lie aCCOLUaALUN:

# Ort kiacca OrderDetail k k1accy Menemxep3akazoB (OrderMgr)

# Ot knacca OrderMgr k knaccy 3aka3 (Order)

# Ot xnacca OrderMgr k xknaccy Menemxkep Tpan3zakiuii (TransactionMgr)
# Ot knacca TransactionMgr k kiaccy Order

# Ot knacca TransactionMgr k kiaccy [lo3umusn3akasa (Orderltem)

# Ot knacca Order k kinaccy Orderltem

2.4 lllenkHUTE MPaBOM KHOMKOW MBIIIM Ha OJHOHAIMPABJICHHOM acCOUMAIMU MEXIY KiaccaMu
OrderOptions u OrderDetail, co cropons! kiacca OrderOptions. B oTKpbIBIIEMCSI MEHIO BHIOEPUTE IMTyHKT
Multiplicity > Zero or One.

2.5 lllenxkHuTe mpaBol KHONKOM MBIIIM Ha JPYroM KOHIIE OJHOHAIIpaBIEHHOM accouuanuu.B
OTKpbIBIIEMCs MeHI0 BbIOepuTe myHKT Multiplicity > Zero or One.

2.6 IloBropuTe 3TH ATarbl, JOOABUB Ha JAWArpaMMy 3HAUEHUS MHOXXECTBEHHOCTH JJISi OCTAJIbHBIX
accolMalui, Kak noka3zaHo Ha pucyHke 11.
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<<lMpaHuuya>> <<¥YnpasneHue>>
Bbi6op3akasa MeHepkep3akazoB
0.1 0.1
Create() SaveOrder()
0.1 1
0.1
0.1
<<¥YnpasneHue>>
<<lpaHuua>> 0.1 MeHemkepTpaH3aKLMi
Hdetann3akasa
0.1 SaveOrder()
Open() Commit()
Submitinfo() 0.x
Save()
<<CywHocTtb>>
3akas

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

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

1

1.*

<<CyuwHocCTb>>
Mosnunna3akasa

ltemld: Integer
ltemDescription: String

Create()
Setinfo()
Getinfo()

Pucynok 11 - Accounanuu crienapusi «BBectu HOBBII 3aKa3y.
JlabGopaTopHas padora Nell «Co3nanue quarpaMMbl COCTOSTHU I

ean padoTbi:

Co3nate auarpammy CocrostHuit A kinacca Order.

3ameuanue. [Ipoextupys kimacc Order, HeoOXOAMMO OOpaTUTh BHHMaHUE Ha €ro IOBEACHHUE.
MHorue TpeOoBaHMS K KIacCy 3HAUMTEIBHO M3MEHSUIMCh MPU M3MEHEHUHM COCTOSHUS €r0 SK3eMIUIIpa.
Hanpuwmep, 3aka3bl, BBITOJHEHHE KOTOPBIX OBLTO MPHOCTAHOBIICHO, BETN Ce0s1 HE TaK, KaK BHIMTOJIHEHHBIE
3aKasbl, a T€, B CBOIO OUEPe/Ib, HE TaK, KaK OTMEHEHHbIE 3aKa3bl.

UroObl yOeqUThCs, YTO MPOEKT YIOBIETBOPSET BCEM 3TUM TPEOOBAHHSIM, CO3IAJUM IHATPAMMY
Cocrostauii 11 kiacca Order. C moMoIbpio 3TON TuarpaMMbl OKOHYATEIbHO CTAHOBUTHCS IOHATHO, KaK
HAJI0 MHCaTh KO JJIS 3TOTO KJlacca.

Co3nanue quarpammsl CocTostHui

Pa3paboraiite nuarpammy CocrostHuil s kinacca Order, moka3aHHYIO Ha pUcCyHKe 12.

JTanbl BLINOJTHEHHUs JJa00paTOPHOI padoThl

1 Co3ianue auarpaMMel.

1.1 Haiinure B Opay3epe kiacc Order.
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1.2 IllenkHuTe Ha Kjacce MPaBOl KHOMKOW MBIIIA U B OTKPBIBIIEMCSI MEHIO YKaKHTEe MyHKT Open
State Diagram.

2 JloGaBneHne HAYaJIbHOTO U KOHEYHOTO COCTOSHUU.

2.1 Ha nanenu MHCTpyMEHTOB Ha)KMUTE KHONKY Start State (HauanbHoe cocrosiHue).

2.2 IlomecTuTe 3TO COCTOSIHUE HA AUATPAMMY.

2.3 Ha nanenu unctpymenToB Haxkmute kHONKY End State (Koneunoe cocrosinue).

2.4 TlomecTuTe 3TO COCTOSIHUE HA AUATPAMMY.

3 JloGaBieHME CyNEpCOCTOSHUS.

3.1 Ha manenn MHCTpYMEHTOB HaXMUTE KHOTIKY State (CocTosiHuE).

3.2 IloMecTHUTE 3TO COCTOSIHUE Ha IUarpaMmy.

-~

[o6aBuTb K 3aKka3y HOBYIO NO3ULUNIO [OCTalOTCA He3anoNIHe HHbIe no:mux

MHnumnannsaumn
BbinonHuTb 3aKka3
entry: CoxpanuTs aarty 3akasa / BbinonHeHue 3akasza
do: Co6paTb KNnueHTCKYy0 MHdopmauuio \\ OTIOXEHO
do: 1o6aBUTb K 3aKa3y HOBble MO3NLIUMN

[o6aBuTb K 3aKa3y HOBY NO3MLUIO

OTMeHuTb 3akas [He ocTanochb He3anomnHeHHbIX NO3numii]
OTmeHeH BbinosnHeH
exit: CoxpaHUTb faTy OTMEHbI do: Beinucatb cueTt

PPucynok 12 - lnarpamma Cocrostauit 11 knacca Order

4 JloGaBiieHHE OCTABUIMXCS] COCTOSTHUM.

4.1 Ha na"enu MHCTpYMEHTOB HaxxmuTe KHONKY State (Coctosinue). [lomectuTe 3T0 COCTOSHUE HA
nuarpammy. HazoBute coctosnue Cancelled (OTmenen).

4.2 Ha na"enu MHCTPYMEHTOB HaxxmMuTe KHONKY State (CoctosiHue). [lomectuTe 3T0 COCTOSHUE HA
nuarpammy. Hazosute coctosinue Filled (Boimonuen).

4.3 Ha na"enu MHCTpYMEHTOB HaxkmuTe KHONKY State (Coctosinue). [lomectute 310 cocTosiHME Ha
auarpamMmy BHYTpb cynepcoctosiHus. HazoBure cocrosinue Initialization (Muaunmanuzanus).

4.4 Ha na"enu MHCTpYMEHTOB HaxxmMuTe KHONKY State (Coctosinue). [lomectuTe 3T0 COCTOSHUE HA
auarpaMMmy  BHYTpb  cynepcoctosiHusa. HazoBute cocrossnme Pending (Beimonnenuwe —3akasa
IIPUOCTAHOBIIEHO).

5 IoapoOHoe onucaHue COCTOSHUM.

5.1 JIBaxk bl mienkHUTE Ha cocTossHuM Initialization (Maumanu3anus).
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5.2 lllenxkHuTE NMpaBOi KHOMKOW MBITIIM Ha OKHE Actions ([leticTBus).

5.3 B otkpeiBmIemMcst MeHIo BeiOepuTe myHKT Insert (BctaBuTh).

5.4 JIBaxxapl MIEIKHUTE MBIIIBIO HA HOBOM ACHCTBUH.

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

5.6 Yoenurech, uto B okHe When (Korga) ykazan nmynkt On Entry (Ha Bxoze).

5.7 lloBropurte 3tansl 5.3 — 5.7, 100aBUB cleaAyIOMINE ACHCTBUS:

# Collect Customer Info (CoGpaths kimueHTCcKyr0 umH(pOpmaiuioo), B okHe When yka3aTtb
nyHkT Do
# Add Order Items (JloGaBuTh Kk 3aka3zy HOBBIC I'padnl), B okHe When ykazats DO

5.8 Haxxmute Ha knonku OK 1Ba pasa, 4ToObI 3aKpbITh CHEM(PUKALIUIO.

5.9 JIBaxk bl menkauTe Ha coctosinun Cancelled (OTmenen).

5.10 TToBropure stansl 5.2 — 5.7, no6aBuB aelictBue Store Cancellation Data (Coxpanuth naty
OoTMeHBI), ykazaTh MyHKT On Exit (Ha Beixonme). Haxmure Ha xkHonmkum OK nBa pasa, 4ToOBI 3aKpBITh
crieun(puKanuio.

5.11 JBaxnsr menkaute Ha coctossauu Filled (Beimonuen).

5.12 TloBropute stambl 5.2 — 5.7, nobaBuB neiictBue Bill Customer (Bwimucars cyer), ykaszaTh
nyHKT Do. Haxxmute Ha kHOonku OK /Ba pa3a, 4ToObl 3aKpBITH CHEIHPUKAIHUIO.

6 JloGaBieHue nepexoi0B.

6.1 Ha manenu uHCTpyMEHTOB HaXKMUTE KHOMKY Transition (Ilepexon).

6.2 llleakHUTE MBIIIBIO HA HAYAIIBHOM COCTOSTHUH.

6.3 IlpoBenute TUHUIO epexo1a K coctosHUto Initialization (Muaunmamuzamnmsi).

6.4 IloBTOpUTE 3TAIBI C IEPBOTO M0 TPETUM, CO3/IaB CICAYIOIINUE MEPEXOIbI:

# Ot cocrosaus Initialization (Muunumanuzanus) k cocrosHuto Pending (Boimonnenue
3aKa3a IpPUOCTAHOBIICHO)

# Ot cocrosHus Pending (BwimonmHenne 3aka3a mpuocTaHoBiieHO) K cocrosHuio Filled
(BbimosiHeH)

# Ot cynepcocrosiHus k cocrostauio Cancelled (Ormenen)

# Ot cocrosinust Cancelled (OTMeHeH) K KOHEUHOMY COCTOSTHUIO

# Ot cocrosinus Filled (BoimonHeH) kK KOHEUHOMY COCTOSIHUIO

6.5 Ha manenu nHCTpyMeHTOB HaskMuTe KHONKY Transition to Self (Ilepexon k cede).

6.6 llenkuure Ha coctostnnu Pending (BeimonHeHune 3akaza MprUOCTaHOBIIEHO).

7 IToxpobHOE onMcaHue MepexoIoB.

7.1 JIBaxkapl LIENIKHUTE Ha mepexonae oT coctostHus Initialization (MHunmanusanms) K COCTOSHUIO
Pending (BrimonHenue 3aka3a NpuOCTaHOBJIEHO), OTKPBIB OKHO €ro crenudukanuu.

7.2 B none Event (CobbiTue) BBenute ¢pasy Finalize order (Beimonnuts 3axa3).

7.3 Lllenxuure Ha kHOonke OK, 3aKkppIB OKHO crienn(pUKaIUH.

7.4 TloBTOpHUTE ATANBI C IEPBOTO MO TpeTHil, 1006aBUB codbiTHe Cancel Order (OTMEHUTD 3aKa3) K
nepexoay Mexay cynepcoctosiuueM u coctosinueM Cancelled (Otmenen).

7.5 JlBaxawsl IIeNKHUTE Ha 1Hepexoje oT cocrossHus Pending (BrimonHenue 3akasza
npuocTaHoBiieHO) kK coctosiHuto Filled (Brimonnen), OTKpBIB OKHO €ro0 crienuuKaIiuu.

7.6 B mone Event (CoOpitue) BBeaute (ppasy Add Order Item (doOGaButh Kk 3aka3zy HOBYIO
TO3UIINIO).

7.7 llepeinute Ha Briaaaky Detail (ITonpoOHO).

7.8 B mome Condition (YcnoBue) BBemute No unfilled items remaining (He octamocs
He3anoJHeHHbIX mo3unuii). LllenkauTe Ha KHOMKE OK, 3aKpHIB OKHO CrieITU(DUKAITUH.

7.9 JIBaxapl LIENKHUTE MbIIb0 Ha pedrexcuBHOM mnepexoze (Transition to Self) coctosHus
Pending (BrimonHeHnue 3akaza mpruOCTaHOBIIEHO).

7.10 B none Event (CoGwitue) BBeaure ¢pasy Add Order Item (/loGaBuTh K 3aKka3y HOBYIO
TTO3HIIHIO).

7.11 Ilepeiinute Ha BKiaaaky Detail (IToxpo6HO).

7.12 B none Condition (Ycnosue) BBeaute Unfilled items remaining (OcTaroTcs He3anoIHEHHbIE
no3unun). [lenkuure Ha kHonke OK, 3aKpbIB OKHO crieU(UKAIIH.
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Jladoparopnasi padora Nel2 «Co31aHue 1uarpaMMbl KOMIIOHEHTOB»

Hean pabora:

Co3pnare auarpammy KommoneHToB cucteMbl 00paOoTku 3akas3oB. Ilo mepe peanmuzanum apyrux
BapHaHTOB MCIOJIH30BAHUS HA JHArPaMMy CIIEAyeT 100aBIsTh HOBbIE KOMIOHEHTHI.

3ameyaHnus. 3aBeplIMB aHAJIU3 M INPOEKTUPOBAHME CHUCTEMbI, pPa3pabOTaHbl JgUArPaMMBbl
KomnonentoB. BriOpaB B kauecTBe si3bIka mnporpammupoBanus C++, ais KaXI0ro Kjacca CO3JaHbI
COOTBETCTBYIOIIUE 3TOMY A3BIKY KOMIIOHEHTBI.

Ha pucynke 13 nokaszana riaBHas auarpamMmma KommnoHeHTOB Bceil cuctembl. BHUMaHue Ha Hei
YIAEISAETCs MaKeTaM CO3JaBaeMbIX KOMIIOHEHTOB.

Ha pucynke 14 noka3anbl Bce KOMIOHEHTHI nakera Entities. DTH KOMIIOHEHTHI COEPKAT KJIACCHI
naketa Entities Jlornueckoro npeacTaBieHus CUCTEMBI.

Ha pucynke 15 moka3zanbl kommnoneHTsl nakera Control. Onu comepxar kiaccel nakera Control
Jlormyeckoro npencTaBiaeHUs CHCTEMBI.

]
Eoundaries

Entities

Control

PI/ICYHOK 13 - I'maBHas AuarpaMmma KoMnoHeHTOB cHCTEMBI
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Orderltermn

Cirder -

I N Cirderdterm

Pucynok 14 - Jluarpamma KomnonentoB nakera Entities
Transactionhigr

Ordertdgr T

*. Transactionhgr

CirderkAgr

Pucynoxk 15 - JIlnarpamma Komnonenrtos nakera Control
Ha pucynke 16 nmokasansl koMroHeHTHl nakera Boundaries. OHM Tak)ke COOTBETCTBYIOT KJlaccam
OJIHOMMEHHOTI'0 IIaKkeTa JIorn4eckoro npeacTaBIeHUsl CUCTEMBI.
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Ha pucynke 17 moka3aHbl Bc€ KOMIOHEHTHI CUCTEMbI. MBI Ha3Balu 3Ty AMArpaMmy AUarpamMmoin
KomnonenToB cucrembl. Ha Hell MOXHO BUIACTh BCC 3aBUCUMOCTH MCKIY BCCMHU KOMIIOHCHTAMHU

MPOEKTUPYEMOI CUCTEMBI.

CrderOptions

CrderDetail

CrderOptions

K
n

CrderDetail

Pucynok 16 - JIlnarpamma Kommnonentos nmakera Boundaries.

JTanbl BbINOJHEHUs J1a00opaToOpHOii padoThl

1 Co3anue MakeToB KOMIIOHEHTOB.

1.1 [lenkaUTE MpaBOW KHOMKOW MBIIIX Ha TIPEICTaBIEHUHA KOMIIOHEHTOB B Opay3epe.
1.2 B otkpsbiBieMcst MeHto BbiOepute myHKT New > Package (Coznath > nmaker).
1.3 Hazosute stoT naket Entities (CymHocTn).

1.4 TloBTOpHUTE 3Talbl C MEPBOTO MO TpeTHii, co3naB maketbl Boundaries (I'panuier) u Control

(Ynpasnenue).

2 I[O6aBJIeHI/Ie ImakeToB Ha [ 1aBHYIO AuarpaMmy KoMIIOHEHTOB.

2.1 Otkpotite I'naBuyto nuarpammy KoMIoHEHTOB, ABaK/Ibl LIIEIKHYB Ha HEM.
2.2 Tleperamure naketsl Entities, Boundary u Control u3 Gpoy3epa Ha ['1aBHyto nuarpammy.
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OrderClientExe

OrderOptions OrderD etail
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Pucynok 17 - lnarpamma KoMnoHeHTOB cucTeMbl

3 PucoBaHue 3aBUCUMOCTEN MEX1y MaKeTaMHu.

3.1 Ha manenu nHCTpYMEHTOB HAKMUTE KHONIKY Dependency (3aBUCHMOCTS).

3.2 lllenxHuTe MBINIBIO HA ynakoBke Boundaries I'maBHoit ntuarpammbel KoMnoHeHTOB.

3.2 IlpoBeanTe TMHMIO 3aBUCUMOCTH 10 yrakoBku Control.

3.3 TloBTopure atamsl 3.1 — 3.3, mpoBens eie 3aBUCUMOCTh 0T naketa Control o makera Entities.

4 JloGaBneHne KOMIIOHEHTOB K MTaKeTaM U PUCOBAaHUE 3aBUCUMOCTEH.

4.1 JIBaxk/ipl IENKHUTE MBIIIbIO Ha nakere Entities I'maBHO# auarpammbl KOMIIOHEHTOB, OTKPBIB
I'maBHyro nnarpammy KoMIIOHEHTOB 3TOro Makera.

4.2 Ha nanenu nHCTpyMEHTOB HakMuTe KHONKY Package Specification (Crienudukariys nakera).

4.3 TlomecTuTe ciennpUKaINIO TaKeTa Ha JUarpammy.

4.4 Benute ums cneunpukanuu nakera Orderltem.

4.5 [loBropurte stamnsl 4.2 — 4.4, nobasuB cnenudukanuto makera Order.

4.6 Ha nanenu nHcTpyMeHTOB HaxkmMuTe kHONKY Package Body (Teno nmakera).

4.7 IlomecTuTe €ro Ha AMATPAMMY.

4.8 Beenute ums Tena nakera Orderltem.

4.9 TloBTopwuTe 3TaMbl 6 - 8, T06aBuB Teno makera Order.

4.10 Ha manenu MHCTPYMEHTOB HaxxMHTe KHOTIKY Dependency (3aBUCHUMOCTB).

4.11 HlenxuuTte MplTbio Ha Tese makera Orderltem.

4.12 IlpoBenuTe JUHUIO 3aBUCUMOCTH OT HEro K crnennpukanun nakera Orderltem.

4.13 TloBTopute stansl 4.10 — 4.12, 106aBUB TUHUIO 3aBUCUMOCTH MEXIy TesoM makera Order u
cnenudukanuei makera Order.

4.14 TloBropute 3Tamnbl 4.10 — 4.12, 106aBUB JIMHUIO 3aBUCUMOCTHU OT crienndukarmu makera Order
K crienupukanuu nakera Orderltem.

4.15 C noMo1p0 OIMCAaHHOI'O METO/1A CO3/1aliTe CIEAYIONNE KOMIIOHEHTHI U 3aBUCUMOCTH:

Jlnst makera Boundaries:

# Cneuundukaruto nakera OrderOptions
# Teno nakera OrderOptions
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# Crnenndukanuro nakera OrderDetail

# Teno nakera OrderDetail

3aBucumocTH B nakete Boundaries:

# Ot tena nakera OrderOptions 1o cnenudukanuu makera OrderOptions

# Ot tena nakera OrderDetail 1o cnerudukaruu nakera OrderDetail

# Ot cnenudukanuu nakera OrderOptions no cnenndukarmu nakera OrderDetail
Jlns makera Control:

# Cneundukanuro nakera OrderMgr

# Temo makera OrderMgr

# Cneuundukanuro nmakera TransactionMgr

# Teno nmakera TransactionMgr
3aBucumoctu B makete Control:

# Ot tena naketa OrderMgr no cnienudukanuu nakera OrderMgr

# Ot tena nakera TransactionMgr no cneunukanuu nmakera TransactionMgr

# Ot cnerudukanuu nakera OrderMgr o cneundukanuu nakera TransactionMgr

5 Coznanue auarpamMmbl KOMIIOHEHTOB CHCTEMBI.

5.1 lllenkHuTte mpaBoi KHOMKOM MBIIIK Ha MpecTaBieHnu KomnonenTos B Opaysepe.

5.2 B otkpeiBmiemMcst MeHI0 BeiOepuTe myHKT New > Component Diagram

5.3 Ha3zoBure HOBYIO quarpammy System.

5.4 JIBaxxapl IIETKHUTE HA 3TOM TuarpaMme.

6 Pa3menienne KOMOOHEHTOB Ha quarpamMme KoMIoOHEHTOB CHCTEMBI.

6.1 Ecim 30 emie He OBUIO ClIeIaHo, pa3BepHUTE B Opay3epe makeT KOMIOoHeHToB Entities, 9ToObI
OTKPBITH €TO0.

6.2 llenkuute MpIb0 Ha cnenudukanuy nakera Order B makere KOMIOHEHTOB Entities.

6.3 Ileperamure 3Ty CCUPUKAIUIO HA TAATPAMMY.

6.4 IloBropute 3Tamnsl 2 U 3, TOMECTUB Ha AuarpaMMmy creurduxamnuro naketa Orderltem.

6.5 C IOoMOI11bI0 3TOT0 METO/A IOMECTUTE HA IUArpaMMy CJIEAYIOLNE KOMIIOHEHTBI:

W3 makera kommnoHenToB Boundaries:

# Cnerudukanuto nakera OrderOptions
# Cnerudukanuto nakera OrderDetail
N3 nakera komnonentos Control:
# Cneundukanuro nakera OrderMgr
# Cnenudukanuro nakera TransactionMgr

6.4 Ha manenu unctpymeHTOB HaskmuTe kHONKY Task Specification (Cnenmduxkanus 3agaun).

6.5 IlomecTtute cnerudukaiuio 3a1aun Ha guarpammy u HazoBute ee OrderClientExe.

6.6 TloBTopuTe 3Tamsl 6.6 u 6.7 ans cnenudukanuu 3agadu OrderServerExe.

7 Jlo6aBieHHEe OCTaBIIMXCSI 3aBHCUMOCTEH Ha inarpamMmy KOMITOHEHTOB CHCTEMBI.

Vike cylIecTBYIOILIME 3aBUCUMOCTH OyyT aBTOMAaTUYECKH MOKa3aHbl Ha quarpamMMme KomMmnoHeHToB
CHCTEMBI TI0CIIe T00aBICHHUS TyAa COOTBETCTBYIOIINX KOMIIOHEHTOB. Temeph Halo 100aBUTh OCTAIbHBIE
3aBHCUMOCTH.

7.1 Ha nmanenu HHCTpYMEHTOB HakxMuTe KHONKY Dependency (3aBHCUMOCTB).

7.2 lllenxuute Ha cnenudukanuu nakera OrderDetail.

7.3 IlpoBeauTe NTMHUIO 3aBUCUMOCTH K crienuukanuu nakera OrderMgr.

7.4 Iloropute 3Tans! 7.1 — 7.3, co3aas caeayolue 3aBUCUMOCTH:

# Ot cnenudukanuu nakera OrderMgr k cneunduxanuu makera Order

# Ot cienmdukanuu nakera TransactionMgr k cnenudukannu nakera Orderltem

# Ot cnenudukanuu nakera TransactionMgr k cnenudukanuu nakera Order

# Ot cnietmdukanuu 3agaun OrderClientExe k crierudukarnmu nakera OrderOptions
# Ot cnerudukaruu 3agaun OrderServerExe k cnienndukanuu makera OrderMgr

8 CooTHECEHHUE KIACCOB C KOMIIOHEHTaMH.

8.1 B Jlormueckom mpencraBiennu Opoysepa Haiaute kiacc Order makera Entities.

8.2 Ileperammre 3TOT KJIacc Ha crneuuuKanuio nakera komrnoHeHTa Order B MpeacTaBiIeHHH
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KommonentoB Opoysepa. B pesymprate kiacc Order OymeT cooTHeceH co crnenudukanyend makera
kommonenTa Order.
8.3 Ileperanute kinacc Order Ha Teno nmakera komrnoneHta Order B npencraBieHnn KoMmoHeHToOB
opoysepa. B pesynbrare kiacc Order OyeT COOTHECEH ¢ TelloM nakera kommnoHenTa Order.
8.4 IloBTropuTe 3Tansl 8.1 — 8.3, COOTHECS C KlaccamMu CIEAYIOUINE KOMIIOHEHTHI:
# Kiacc Orderltem co cnenudukanueii makera Orderltem
# Knacc Orderltem ¢ temom nakera Orderltem
# Kimacc OrderOptions co cnenudukanueii makera OrderOptions
# Knacc OrderOptions ¢ Tesnom nakera OrderOptions
# Kiacc OrderDetail co cnenudukanueit nakera OrderDetail
# Knacc OrderDetail ¢ Temom nakera OrderDetail
# Kimacc OrderMgr co cnenudukanueit nakera OrderMgr
# Knacc OrderMgr ¢ Teiom makera OrderMgr
# Knacc TransactionMgr co cnenmdukanueit makera TransactionMgr
# Knacc TransactionMgr ¢ Teniom makera TransactionMgr

Jlabopamopnasn pavoma 13. Cozoanue UML ouazpamm ¢ Microsoft Visio 2010

UML (Unified Modeling Language) - yHupuuupoBaHHbIN SI3bIK MOJACTUPOBAHHS — ITO SI3BIK
rpauuecKoro onucaHus JUist 0OObEKTHOIO MOJIETUPOBaHUS B 00J1aCTH pa3pabOTKU IPOrpaMMHOTO
obecniedenuss. UML siBiisieTCst sI3bIKOM IIUPOKOTO MPOGHUIISL, 3TO OTKPBITHIA CTAaHIAPT, HCIIOIB3YIOIINI
rpaduueckue 0603HaYeHUs AJIs CO3JJaHUs A0CTPAKTHOM MOJIeNn CUCcTeMbl, Ha3biBaeMoit UML mooenvio.
UML 65Ut co31aH A5l ONpeeNICHHs, BU3yalTU3allii, IPOSKTUPOBAHUS H JOKYMEHTUPOBAHHS B OCHOBHOM
IIPOrPaMMHBIX CUCTEM.

Hcnonb3oBanue UML He orpaHnunBaeTcs MoJICIMPOBaHUEM ITPOrpaMMHOTo obecnieueHus. Ero raxxke
HCIOJIB3YIOT JJI1 MOJIEIMPOBAaHUSl OU3HEC-TIPOLIECCOB, CHCTEMHOT'O MPOEKTUPOBAHUS U OTOOpaskeHUs
OpPraHMU3aLMOHHBIX CTPYKTYP.

Cymectyet 13 odurnmansasix guarpamm UML 2.0, kakas U3 KOTOPBIX MPEACTABISIET CO00i
pa3IMYHOE NMPEACTABIECHUE PA3HBIX aCIIEKTOB CUCTEMBI:

[Avnarpammbl
Anarpammbl [Ouarpammbl
CTPYKTYp noseaeHuns
[narpammbl [Ounarpammbl Ounarpammel [unarpammbl Avnarpammel
KNaccos KOMMOHEHTOB 06beKToB aKTUBHOCTU npeueaeHTos
narpammbl
fnarpammbl KﬂMI'IOPSVITHbIX Ouarpammbl [unarpammbi QMarpammbi Avnarpammbl
npodunen P P nakeTos 06beKTOB B3aMMoaeiCTBIA KOHEeYHOoro
CTPYKTYP aBTomaTa
narpammel
[Ounarpammbl [Awnarpammbl A O620pa [Awnarpammbl
nocnenoBaTeIbHOCTH KOMMYHMKaLMM - CMHXPOHM3aLMM
B3aMMogeiicTeuna

PaCCMOTpI/IM Ooiee HO)IpOGHO HCKOTOPLIC BUJBI AarpaMM.

J{uarpamMMsbl npenexeHToB.
Juarpamma npeneeHToB ([luarpamMmma BapuaHToB Ucoib30BaHus, Use case diagram) — nuarpamma, Ha
KOTOPOW OTPAKEHBI OTHOLIEHUS, CYIECTBYIOIINE MEXKy YIACTHUKAMH M BAPUAHTAMM MCIOJIb30BaHMUS.



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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OcHoBHasl 3a/1a4a — MPEICTABIATH COOOH eMHOE CPEICTBO, AAMOIIEE BOBMOKHOCTh 3aKa3uuKY,
KOHEYHOMY I0JIb30BATEIIO M pa3padoTYNKy COBMECTHO 00CYXIaTh (DYHKIIMOHAILHOCTh M MTOBE/ICHHUE
CHCTEMBI.

Kaxnplii mpeneaeHtT (use case) XxapakTepu3yeT OIpe/Ie/ICHHBIN THUIT HCIIOJIb30BaHHUS CUCTEMBI
YYACTHHKOM; y KaXKJIOTO MPELEACHTa €CTh UMsI, U OH MOXKET HMETh TEKCTOBOE MOSICHEHHE.

VYdacTHHK (aKkTEp, actor) - MPeICTaBIsAeT KOr0 YrOJHO (YTO YIrOJHO) HE OTHOCAIIETOCS K CUCTEME, 3TO
TOT, KTO UCTIOJIB3YET CUCTEMY M pearupyer Ha e€ IeHCTBHs (4eI0BEK, KeJIe30, BpeMs, Ipyras
crcTeMa); eAMHCTBEHHOE JICHCTBHE yYaCTHUKA — 3TO MPHUEM U Iepeaada HHPOPMALUU CUCTEME.
Orpannuenus (boundary, rpaHuIia CUCTEMBI) - 3TO KJIacCuPUKATOP (CHCTeMa/ToIcucTeMa/Kiace),
(GYHKIIMOHATBHOCTH KOTOPOT'O MBI OITUCBHIBAEM C IOMOIIBIO MTPELEACHTOB; OTPAHUYCHHUS OTIPEIEIISIOT
TPaHMIIBI CUCTEMBI/TIOJICHCTEMBI.

Otnomurenusi(relationships) - accorpanus MexIy y4aCTHUKOM U TPEIEICHTOM OKa3bIBACT HAPABJICHUE
UHGOPMAIIMY MEKIY BHEITHIUM AJIEMEHTOM M MPELIEACHTOM.

Ecnu 3aBUCHMOCTD MKy TIPEIEICHTAMH COJICPXKHUT CTepeoTul <<BKJIIO4aer>> (include), 3nauwnr,
nepBbIii MpeleIeHT BKIYaeT JeicTBHsI BToporo (B VisSiO Hcmosb3yerces crepeoTn <<uses>>).
Tak ke NPUCYTCTBYIOT CBSI3M <<pacHIMPsieT™>> - NPH BBINOJHEHUH PACIIMPSIEMOro) MpemeaeHTa
(cmpenka ykazvléaem Ha Hezo) BHITIOJTHEHHSI PACHIMPUTEIISI He 00513aTeJIbHO, HO BO3MOKHO,
<<o00001meHne>> (AHAJTOTMYHO HACJIeI0BAHUIO KJaccoB). Tak ke nmpeueaeHTbI MOIYT OBITH
COeIMHEHbI ACCONMANMAMHU (JINHUS WU CTPEJIKA), UMl KOTOPBIX J0JLKHO PACKPBIBATH CYTh
B3aMMO/1eliCTBHS MpeleIeHTOB.

b/ pazmepoB UronbyaTbixX
NoALWUNHUKOB

BBOA AaHHbIX
«ayuses»
npoBepKa AaHHbIX

OCHOHoO NaKeT::UHKeHep

Q

3anpoc AaHHbIX

OcHoHol1 nakeT::Web-cepsep

B BblIIe IpUBEAEHHOM IPUMEPE PACCMOTPEHA cucTeMa — 0a3a JaHHbBIX Pa3MEPOB UTOJIbYATHIX
noaumnHuKoB. C TaHHO#M crcTeMoi paboTaroT 2 yyacTHHKa: nHxenep u Web-cepsep (yuactHuk He
00s13aTeNbHO YeNIOBEK, a Jito0as Apyras cuctema). HxkeHep MOKeT COBEPIINUTD 2 IEHCTBUS C CUCTEMO:
BBECTH HOBBIE JIaHHBIE, IIPH BBOJE KOTOPBIX CUCTEMA BBIIOJIHUT UX MIPOBEPKY, JTUOO 3aPOCUTH JIaHHBIE.

Web-cepBep MOKeT BBITOIHUTE TOJBKO 3aPOC HA HHPOPMALUIO ISl OTOOpaKeHHUS ee Ha caiiTe
KaTajora Urojib4aThlxX MOAIIUITHUKOB.

JnarpamMMsbl OCJIe10BATEJIBbHOCTH.

JluarpaMMsl TiociieioBaTebHOCTH (Sequence diagram) oToOpakaroT TUHAMHUKY B3aUMO/ICHCTBUS
00BEeKTOB BO BpeMeHU. OOBEKTHI Ha AUarpaMMe pacIiojlaratoTcs clieBa HarpaBo. Bpems unuet ceepxy
BHU3.

OCHOBHBIE 2JIEMEHTBI AMArPAMMBbI IIOCIIE0BATEIBHOCTH.

Jlunus xxu3Hu 006bekTa (object lifeline) nzoOpakaercs MyHKTUPHON BEpTUKAIBLHON JTMHHUEH,
aCCOIIMMPOBAHHON C €TUHCTBEHHBIM 00BEKTOM Ha iMarpamMMme Nociae0BaTelbHOCTH. JINHUS KU3HU
CIY>KUT 11 0003HaYeHUsI IEpU0JIa BPEMEHHU, B TeUEHHE KOTOPOro 0OBEKT CYIIECTBYET B CUCTEME U,
ClleZIoBaTeNbHO, MOXKET NOTEHIIMAJIBHO Y4aCcTBOBATh BO BCEX €€ B3auMoJiecTBusAX. Eciu oObekT
CYLIECTBYET B CUCTEME MTOCTOSIHHO, TO U €0 JIMHUA XKU3HU J0KHA IPOAOJIKATHCS MO BCEH MIIOCKOCTH
JyarpamMmbl IIOCJIE0BATENBHOCTH OT CaMOW BEPXHEH €€ YacTH JI0 CaMOil HYKHEH.
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doxyc ynpasienus (focus of control). UtoObl sBHO BBIAETUTH 10100HYI0 aKTHBHOCTH OOBEKTOB, B A3BIKE
UML npuMeHsieTcs CienralibHOE MOHATHE, MTOJTyYrBIIee Ha3BaHUE Qokyca yrnpasieHus. Dokyc
yrpaBieHus: n300paxaercs B (hopMe BBITSIHYTOTO Y3KOTO MPSIMOYTOJIbHUKA, BEPXHSS CTOPOHA KOTOPOTO
0003HaYaeT Hayvayo MoydeHus pokyca yrnpaBieHUs] 00beKTa (Ha4aao akTUBHOCTH), & €r0 HIKHSSA
CTOpOHA - OKOHYaHHe (HOoKyca yrpaBieHus (OKOHYaHHE aKTUBHOCTH ). [IpsiMOyrosbHUK pacnoniaraercs
HUXKE 0003HAYEHUSI COOTBETCTBYIOIIETO OOBEKTA M MOXKET 3aMEHSITh €r0 JIMHHIO )KU3HH, €CJIM Ha BCEM €€
MPOTSKEHUH OH SIBJISIETCS AaKTUBHBIM.
Coobmenust. B UML kaxoe B3auMOoI€HCTBHE ONUCHIBACTCS] COBOKYITHOCTBIO COOOIIEHUH, KOTOPBIMU
YYaCTBYIOIIHE B HEM 00BEKThI 0OMEHUBAIOTCS MeX Ay coboii. CooliieHne npeacTaBisieT co0oi
3aKOHUYEHHBIN (hparMeHT MHPOPMAITUH, KOTOPHIH OTHPABIISETCS OJHUM 00BEKTOM JIpyromy. [Ipuem
COOOIIIEHUSI UHUIIMUPYET BHITIOJHEHUE OMPEICICHHbBIX JEHCTBH, HAIIPAaBIEHHBIX HAa PEIICHUE OT/IEIbHON
3a/1a4d TeM 00BEKTOM, KOTOPOMY 3TO COOOIIeHUE OTIpaBieHo. B s3pike UML paznuyaroTcs HECKOJIBKO
Pa3HOBUAHOCTEHN COOOILIECHHI, Ka)K0€ U3 KOTOPBIX UMEET CBOE rpaduueckoe u300paxeHue:
e 1MepBas PA3HOBUJHOCTb COOOIIEHUS sBisieTcs Hauboiee paclpoCTPaHEHHOHW W
UCIONB3YETCSl JUIsl BBI30BA TMPOLEAYpP, BBINOJIHEHHUS] OMNepanuil wuiu 0003HaueHUs
OTJICIbHBIX ~ BJIOKEHHBIX IOTOKOB ympaBieHus. Hauamo »3Toi cTpenku Bcerna
compukacaercsi ¢ (POKycoM yHpaBlieHUS WIM JHHHEH XU3HU TOro OOBEKTa-KIUEHTA,
KOTOPBI MHUIIMUPYET 3TO cooluieHue. KoHell CTpeku COMPUKACAETCsl ¢ TUHUEH KUZHU
TOTO 00BEKTa, KOTOPBIA IPUHUMALET 3TO COOOIICHHUE M BHITIOIHICT B OTBET OMPE/CIICHHBIC
neiictBus. [lpuHumarommii 00BEKT, Kak NPaBWIO, MOJy4aeT (OKYC YIpaBiICHUS,
CTaHOBSICh aKTHBHBIM;
e BTOpas Pa3HOBUAHOCTh COOOLIEHHS MCIOJIb3yeTcs A 0003HAUYEHHs IIPOCTOro IMOTOKa
ynpasienus. Kaxxgasi Takasi CTpesika yKa3blBaeT Ha BBIMOJHEHHUE OJHOTO Iara MoTOoKa.
Takue cooOmIeHHs, OOBIYHO, SIBJISIOTCS ACMHXPOHHBIMH, TO €CTh MOTYT BO3HHKATh B
MPOU3BOJIbHBIE MOMEHTHI BpemeHH. llepemada Takoro cooOIieHHUs, Kak MPaBUIIO,
COTIPOBOXKAAETCA MONyueHneM (OKyca yIpaBIeHUs MPUHSIBIIUM €T0 00bEKTOM;
® TpeThsl PA3HOBUAHOCTH SIBHO OOO3HAYAae€T ACHMHXPOHHOE COOOIIEHHE MEXIY ABYMS
o0BeKTaMH B HEKOTOpPOH mpolenypHol mnocieaoBarenbHocTU. Ilpumepom Takoro
COOOIllEHUsI MOXET  CIHY)KUTh TMpepblBaHHE  OINepaluu TP  BO3HUKHOBEHUU
UCKITIOYUTENBHON cuTyanuu. B aToM ciiydae uHpOpMAaIUsS 0 TaKOW CUTyaIllH MepenaeTcs
BBI3BIBAIOIIEMY OOBEKTY TSI POIOJDKEHUS Tpoliecca JalbHEHIIIero B3auMOIeHCTBUS;
e yeTBEpTas pPa3HOBUAHOCTb COOOLIEHHWS MCIONb3yeTcs JJii BO3BpaTa M3 BBI30Ba
npoueaypsl. [IpuMepoM MOKET CIy>)KMTh MPOCTOE COOOIIEHNE O 3aBEPUICHUH HEKOTOPBIX
BBIUMCICHUM 0€3 TMpenocTaBlieHUs pe3yjibTaTa pacueToB OOBEKTYy-KIHWEHTy. B
MPOLEAYPHBIX MOTOKAX YMpaBICHHs 3Ta CTPEIKAa MOXKET OBITh OIyIEHa, MOCKOJIbKY ee
HaJM4Me HESIBHO TPEIOiaraeTcs B KOHIIE akTUBH3aluu oObekTa. CUHMTaeTcs, uTO
KaXJIbI BBI30B IPOLICypPbHl UMEET CBOIO Mapy - BO3BpaT BBI30BA. [ HEMpOIETypHBIX
MMOTOKOB YIPABJICHUS, BKJIIOUas TapajyIeIbHbIe M ACHHXPOHHBIC COOOIIECHMs, CTpeliKa
BO3BpATa JIOJDKHA YKA3BIBATHCS SIBHBIM 00pa30M.

ITpumep:

CTYJIGHT IMPOCUT JOITYCK B ACKaHATC. HeKaHaT IPOBEPACT 11O BEAOMOCTAM, JOIMYUICH JIX CTYACHT,
pacneuaTsiBaeT eMy Jomyck. C JOMyCKOM CTYAE€HT UAET Ha DK3aMEH, IIOJIy4YaeT y MPernoiaBaTeis
9K3aMEHALIMOHHBINA OHUIIET, caguTcs U roToBUTCS. [lociie moAroToBKY pacckas3biBaeT CBOW OHIIET,
IIOJIy4aeT OLIEHKY U OTHOCUT JIOIYCK B JI€KaHAaT. JIeKaHaT BHOCUT U3MEHEHUS B BEIOMOCTH.
O6paTnTe BHUMAaHHEC, UTO JUarpaMMa mocCje0BaTCIbHOCTU OXBAThIBACT TOJIBKO OAWH CHeHapI/II\/II
BBIIIOJIHEHUS. B JaHHOM CLIEHApUHU CTYACHT JOIYILEH 10 dK3aMeHa U CIacT €ro.



42

CryaeHt [ekaHat MNpenopasaTensb
|
|
-

|
|
|
MonpocuTb gonyck :
|

MpoBepka BeAOMOCTH

Jonyck PacneyaTaTb gonyck

MonpocuUTb 3K3ameHaLMOHHbIN bunet
1

|
|
|
CTyeHT nonyuun 6unet

|

|

|

! |

> NoaroToBuTbCA |
| |

|

|

|

CaaTb 3K3ameH

| »

: OueHKa
S — e

OTaaTh AOMNYCK B AeKaHar |
|

B BegomocTb 3aHeceH

L
|
|
|
|

IIpumep nuarpamMmel IOCIEA0BATEIBHOCTH.
JAuarpamMMsbl KJ1accoB.

Jnarpamma kiaaccoB (class diagramm) omuckiBaeT CTaTHYECKYIO CTPYKTYpY cucTeMbl. Ha Hei
0TOOpaKEHBI KITACCHI, IX METOJIbI X aTPUOYTHI, a TAK)KE CBSA3U MEXKIY HIUMH.

OCHOBHOH 3JIEMEHT AMarpaMMBbl KJ1accoB — 3To0 kiacc. OH 0003HavaeTcs NpsIMOYrOJIbHUKOM,
TOPU30HTAILHO Pa3/ieIeHHBIM Ha 3 yacTu. B BepxHel 3anmichIBaeTCs UMl KJlacca, B IICHTPATbHON
aTpuOYyThI, B HIOKHEH - MeTozbl. Eciu Tpebyercs n306pa3uth nHTepeicHbIi Kitacc, To OH OyaeT
COZIep>KaTh TOJIBKO 2 MOJISt — JJIsi HMEHU M METOJIOB, TaK KaK y TAKOTO Kjlacca HEeT aTpruOyTOB.
Krnacchl MOTyT HaXOAUTCS B CIEAYIOIUX THUIAX OTHOIICHUI:

Acconmanys noka3blBaeT, Kak 00bEKTbl OJTHOTO Kjlacca CBA3aHbl C OOBEKTaMM JAPYIoro.
O6o3HauaroTcs JIUMHUSAMM, MIYIIUMH OT OJHOrO Kiacca K Jpyromy. CambiMu
pacpOCTPaHEHHBIMHU SIBJIAFOTCSI OJIHOHAIIPABJICHHBIE M JIBYHAIIPABJIEHHBIE ACCOLMALIMH.
Wuorga KoHUAX JMHUKA MHIIYT MYJIbTUIUIMKATOPBI, YTOOBI TOKa3aTh KOJUYECTBO
00BeKTOB, yJacTByrOIHMX B acconuanuu (1 .. 1, 1 .. n, utn).

Arperanysi — 3TO Pa3sHOBHUJIHOCTb aCCOLMALMU MPU OTHOLUIEHUH MEXAY LEJIbIM U €ro
gacTsMu. Kak THN acconuamuu arperanuds MOXeT OBITh WMEHOBAaHHOW. Arperarus
BCTpPEYAETCs], KOTAa OJMH KJIACC SIBISAETCS KOJUIEKIIMEN WM KOHTEWHepoM npyrux. Eciam
KOHTeHHep Oy/eT YHUUTOXKEH, TO €ro COAEPKUMOe — HeT.

Komnosumus — 6osee crporuil BapuaHT arperanuu. M3BectHa Takke Kak arperanus 1o
3HaueHHro. Komro3ummss umeer KECTKYI0 3aBUCHMOCTh BpPEMEHHM CYIIECTBOBAHMS
SK3EMIUIIPOB KJacca KOHTEHWHEpa M JK3EMIULIPOB COJepXKalMxcs KiaccoB. Ecmum
KOHTeHHep Oy/IeT YHUUTOXKEH, TO BCE €ro coiep>KuMoe OyIeT TaKkKe YHUUTOKEHO.
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e OO0oOuIeHHE HA JAMarpaMMmax KJIacCoB HCIOJb3YETCs, YTOOBI MOKa3aTh CBA3b MEXIY
KJIACCOM-POAMTENEM U KJIaccOM-MOTOMKOM. OHO BBOAWUTCS Ha Juarpammy, Korja
BO3HHUKAET PAa3HOBUIHOCTHh KAaKOTO-IMOO Kjacca (HAmpuUMep, >KMBOTHOE - PENTHIIMS), a
TakkKe B TeX CclydasX, KOrja B CHCTeME OOHapyKHMBAaIOTCS HECKOJbKO KJIACCOB,
00J1a/1a1011IUX CXO/IHBIM ITOBEJCHUEM

OcHoHoM naket::Touka

+X : int
+y rint
+moveTo(newX:int, newY:int)() : Integer

OcHoHol nakeT::KoHTyp

+uBer : Liget
+TONWMHa : LiseT

ncnonb3lyet

Touka::®opma 1 Knaccl:Uset

1
% Zr‘\ Knaccl::3anonHeHue 1

+uBer : Liget
nmcnonb3syet

dopma::Kpyr dopma::Npamoyronb HUK

+paguyc : int

+0/MHHA : int
+WMPUHA : int

& —  KomnosuuuA
<>———— arperauus
<t obouleHue

[Ipumep nuarpamMmsbl K1accoB.
bazogsrii kinacc - «Toukay. Ero arpuOyThl 1 METOIbI HacIeayIOTCs Yepe3 Kiacc «Dopmay kiraccam
«Kpyr» u «lIpsmoyronsauk». Knacc «®@opmay siBiisieTcs KiaccoM arperatom uist kinaccoB «KoHTyp» u
«3anonnenuey. [locnennue ncnonb3yto kinacce «L{Ber» st XpaHeHUsI LIBETA.

Microsoft Visio 2010

Microsoft Visio — BekTopHbIil rpaduueckuii peqakTop, peakTop AuarpaMm u OJI0K-, /lpeiaraet
Oorarble cpeicTBa BU3yaJIM3alluy JJI HATrJIsJHOTO MpeICTaBIeHUs 10001 nH(OpMalui, KOMIUIEKCHBIX
CHCTEM M MHOTOCTYIIEHYAThIX MPOLIECCOB.

PaccMoTpuM OCHOBHBIE IIary 1O MOCTPOCHUIO TUAarpaMM Ha MpUMEPE AuarpamMMbl IPELECHTOB U3
U3JI0’KEHHOT'O paHee MpuMepa.

1) B mento «®aitn» Beidepute «Co3aath». Ha skpaHe oToOpa3uTcst 60JIbII0e KOJIUYECTBO KATErOpHid
11a0JI0HOB, HOCTYMHBIX B ViSi0. BbIOOp HYKHBIX Ia0JOHOB MMO3BOJISICT COKPATUTH BPEMsI HA HACTPOHKY
cpensl o Tpedyemblit ThN quarpamm. Breidepure kareroputo «IIporpammsl 1 06a3bl JAHHBIX» U B HEH —
mabnon «Cxema mogenn UML»



Buiepure wanon

* i »
A RO @ nowmoii porpammel i 6asbi AaHHbIX
locneanme COM n OLE Kapra seb-caiira Komuentyansran crema
aitTa
‘Cosgame
| o o
o —e
]
paska
p— Mposonosan Crpyrryps mporpsnis:
P

Kop
pi

%

1=

B R

Cxema mogenn UML Cxemia mogeny basel

Borymerd - Microscft Visso - . — T i

HI] Crema cocvommmi-1_ 53

T e S
Uurepdeiic Visio 2010
Visio 2010 obxagaer MHTYUTHBHO UHTEpdeiicom, BeioIHEHHBIM B cTiiie Ribbon. B BepxHeit yactu
9KpaHa pacrojoKeHa JIHTa MHCTPYMEHTOB, KOTOPBIE PACIONI0KEeHBI Ha COOTBETCTBYIOIIUX BKIaaKax. B
JICBOW YaCTH dKpaHa HAXOJUTCS MaHEIb KOMITIOHCHTOB, KOTOPBIE MOYKHO HCIIOJIb30BaTh B CBOMX paboTax.
B Visio umeercst 6ombinas 6uOIMOTEKa 00BEKTOB, TS PA3IHYHBIX TUIIOB AWArpamMm, cxem tabsmil. Tak
e MPUCYTCTBYET MOISPIKKA CTOPOHHUX 00BEKTOB, CO3/ITAHHBIX TOJIB30BATEIIIMA. Tak Kak BEIOpaH OBLIT
ma6son UML, To cieBa pacnonararorcst BKiaaku ¢ anementamu UML nuarpamm.
2) B Hauase He0OX0AMMO 0003HAYUTH TPAHHUIIBI CUCTEMBI. DTOT DJIEMEHT, KaK M BCE OCTAJbHBIE,
HE0OXOIUMBIC JUIS TOCTPOCHHS TUATPAMMBI ITPEIICICHTOB PACIIOIOKEHBI BO BKIaAKe «CIieHapuit
BeImonHenus UML»

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

HeO6XO,[[I/IMO nepCTallluTh 00BEKT «FpaHHua CHCTEMBI» Ha 00J1aCTh pUucoBaHus, 1 OTMaCI_HTa6I/IpyI7ITC
ero. Tak xe HY>XHO USMCHUTH €ro UM C «Cucrema» Ha «baza JAaHHBIX PasMEPOB UT'0JIbYATBIX
IIOAUINITHHUKOB)
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3) Janee Ha/mo 100aBUTH OCTANIbHBIC OOBEKTHI: TPU CLICHAPHS BHITOIHEHHS U IByX aKTEPOB U
pacnoyioxKuTh uX Ha quarpamme. He 3a0yapTe 1aTh UM COOTBETCTBYIOIIME UMEHA.
4) Hacraso Bpewmst cBsizeid. [leperariute 00bekT «Co0OIICHNEY M HAKMHUTE Ha HETO JIBa pasa.

OKOHYEHWS SCCOLMELIMIA:

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

B ero cBoiicTBax He0OX0UMO CTEPETh UMEHA OKOHYaHHM U KpaTHOCTh. Takum 00pa3oM, MoJyduiach
gucras TuHUS. [[oTSHUTE 32 OAWH U3 KOHIIOB JIMHUU U TIOJBEANTE €€ K CHHEMY KPECTHKY Ha JIFOOOM U3
akTepoB. Kak ToJbKO TOUKa COeIMHEHUS CTAaHET KPACHOM, OTITYCTUTE MBIIIb. Terneps 3TOT KOHEell JTMHUU
COCJIMHEH C aKTepoM, U Oy/IeT nepeMeniaTbesi BMecte ¢ HuM. COeTMHUTE APYroi KOHEI[ JIMHUU C
MIPELIeIEHTOM.

MpyienTs k Toura cosanerma

Akrtepl
Jy1st TOro 4TOOBI C/IENIATh CBSI3b CO CTEPEOTUIIOM «USES» UCTIONb3YHTE HHCTPYMEHT «HCIIOJIb30BAHUEY,
paboTa ¢ HUM IPOXOTUT TaK JKe KaK ¢ OOBIYHOM CBS3BIO.
[Tocne Toro Kak Bce 0OBEKTHI COCTUHEHBI JHarpaMma rotoBa.
JI1st mocTpoeHMs AMarpaMM KJ1acCcoB U IOCJIE0BATEIbHOCTEN UCIOIB3YETCS TOT K€ MPUHIUIT
COCJIMHEHHUS OTIPEICTICHHBIMU CBSI3SIMHU 0a30BBIX KOHCTPYKIMA. Huxe onrcansl OCHOBHBIC U3 HUX:
1) lnarpamMmMa nocneaoBaTeabHOCTH. J{J1s1 3T0i TuarpaMmbl 00BEKTHI OepeTcs U3 KaTeropuu
«ITocnenoBarensaoctu UML»:
o Jluaus xuszHu. CoACpKUT UM OOBEKTa, W MYHKTUPHYIO JIMHUIO, O003HAYAIOIIYIO
MPOJIOJDKUTENIBHOCTh JKU3HU 00BbeKTa B cucTema. JIMHUS COAEPKUT TOUYKH, K KOTOPBIM
KPEMSTCS CTPENKHU U (POKYCHI yIpaBIeHHs (aKTUBHOCTH).

° AKTI/IBaI_II/ISI. Pacnonaraercs Ha TUHUHA JKH3HH, 0T06pa>1<a${ AKTUBHOCTHh OOBEKTA.

NMocnepoearensnoctn UML

= Ninua

H AxTneayna
HMIHM,.

" fnHua

—> CooBlyeHne
~ KM3HW u"'

CooBueHne CooBlieHne
(BbI30E) (Bo308)

.. CooBuwenne -.  Coobuwenwe

(sosBpar) & (so3Epar)

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

OrpaHnue..,
D Mpumeuanue TP
2 3nemeHToR

- Egﬁ:mmeﬂ‘..

e CooOuienust (Bb130B). Mcmonb3yroTest A OTHPaBKH COOOIIEHUN IPYroMy OOBEKTY,
wi camomy cebe. MIMeroT 2 TOUYKH, KOTOPBIMH MOXHO MaHUIYJIMPOBATh JUIS 3aaHUs
MIOJIOKEHMS CTPEJIKH — Ha4aJlo U KOHEIl.

e (CooOmenus (Bo3Bpar). Bo3BpamaroT ympaBiIeHHs  BBI3BIBAIOIIEMY  KJIaccy.

VYIpaBisrOTCs TaK XKe, KaK U IPYrUe CTPEIKH.

2) Auarpamma kjaccoB. HCTpYMEHTHI JUIsl [MarpaMMbl KJIAaCCOB HaXOJIATCS BO BKJIAJIKe
«Crarnueckue ctpykrypsl UML»
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Crammeckan crpyrrypa UML

B knace Tum 2o
4— Obobuenne L, Komnosn s
[ raxer

B vkrepgeiic

)

= ¥ Mpueazka
xnacc
Cansanneii

B v 0%

N-spran
L come T came
B merarnece B

OCHOBHBIE KOMIIOHEHTHIL:
e Kiacc. Conmepxut 3 mosist: lsl MIMEHH KJlacca, JUisl aTpuOyTOB KJlacca | JJIsl METOIOB KJlacca.
YrpasiieHue 3TUMH JIEMEHTaMU TPOUCXOIUT U3 KoHa «CBOWCTBA Kilaccay

(¥ Ceoiictea xnacca UML I

(¥ Ceoiictea xnacca UML I

KaTeropun: KaTeropun:

[T, w0 5 [T, w0 5

[E] o
Bo Briagke «aTpuOyThl» MOXKHO 3a/1aTh UMEHA aTpuOyTOB, CHEIM(PHUKATOP AOCTYyNA (BUAMMOCTD)
U THII, KOTOPBIA MOXHO BBIOpaTh U3 0A30BBIX U U3 paHEe CO3/IaHHBIX KJIACCOB. AHAJIOIMYHO AJIS
METO/IOB KJIacca BO BKJIAJIKE «OIEpaIium.

e Crpenka «O6006menne». CoenuHseT KIacce POIUTEIb U KJIacC HACICIHUKA.

e Crpenka «Kommozumusy. Coequnsier 1enoe 1 ero yactu. Ilpn HeoOX0qMMOCTH MOYKHO 331aTh B
CBOMCTBAX MYJIbTUIUIMKATOP (KpaTHOCTh). Jlyig monydyeHHss W3 KOMIO3MIMM arperanuu,
HE0OXO0IMMO 3aiiTH B MapaMmeTphl JUHUHM CTPEJIKM U W3MEHUTh (PUTypy Hadaja ¢ «oOuuil» Ha

o
«COCTaBHOMN».
JIPETE] @
TNMuHma CTpenkn
Tanwrpima: 0L [——] ~ Hauang: -
Calibri -8 v AN AT Lh LY
K K A -~ E - Tonuura: 0,48 T A Konew: 00: Het -
Oo ymonuaHuo . -
. s LE== E] HauaneHeit pazmep:  Cpegnni El
LipeTa Tembl
T 5 Kpyrnas -
H EOE o d= ik |Z| KoHeuHbii pasmep: | Cpegrmit E|
* Mpo3padHoCTL: U 0%
] | ] I I I I I I I (| CKpYrneHHeBle yrasl MpocmoTp

T
o

) [dpyrue WeeTa..

)
= Toawmna

Crnaxmeadne: |0 mm <

| »
EE Litpui | v
| »

=
 CTpenkn

[DpMHeHMTb ] [ OK ] [ OTMeHa ]

.# DapameTpel AMHUN...

Ecnu mocTaBuTh THIT Havasia «HET», TO TaHHBIE CTPEITKA MOXHO MCIIOJIb30BaTh IS TPOCTHIX
acconuanuim.

[Mocre 3aBepiieHUs AUArPaMMBbl, €€ MOKHO COXPaHUTh B hopmate ViSiO Win B BUIE PacTPOBOTO
n300pakeHusl, CKOITUPOBAaTh B JTF000M Tpadudeckuii penakrop, win B npuioxenue MC Office. B
MOoCJIeIHEM, Oy/IeT BO3MOXHOCTh OOPaTHOTO TMepeHoca quarpamMmbl B Visio, Ipu HE0OXOIMMOCTH
TOpabOTKH.
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JlaGoparopnas padora 14. U3y4yenune MeT010B NOCTPOEeHUs rpaduyecKux Mojaesieil cpeacTrBamMu
Visual Studio 2010 Ultimate

Lenb

Wzyuauts cpenctra Visual Studio Ultimate ms moctpoenus ocnoBHbIX auarpamm UML 1 103HaAKOMUTBCS
C UX HOTALHEH.

O6uwue ceedeHust o cpedcmeax Visual Studio dnst modenupoeaHust UML

Visual Studio Ultimate nmpemocraBisieT 11abIOHbI IS MATH 9aCTO UCIoIb3yeMbix UML-auarpamm:

® BAPUAHTOB MCIOJb30BAHMUS,

® AKTHBHOCTH,

® KJIAaCCOB,

¢ KOMIIOHCHTOB,

® II0CJIEAOBATEIILHOCTCH.
Kpome Toro, Mo>xkHO CO31aBaTh CXEMBI CJIIOEB, KOTOPBIE IIOMOTAKOT OMPEACIIUTh CTPYKTYPY CUCTEMBI.
UML-cxeMbl MOAETUPOBAHUS U CXEMBI CIIOEB MOT'YT CYIIIECTBOBATh TOJILKO BHYTPH IIPOEKTa
MOJIETTUPOBAHHS.
Bce mpoekTtbl MmogenupoBanus coaepxkar oouryro UML-monens u Heckonbko UML-auarpamm. Kaxas
JarpaMma siBJIsIeTCsl IpeACcTaBiIeHneEM YacTu Mojenu. UML-Mozenb COIEPKUT BCE DIIEMEHTHI,
otobpaxaembie Ha UML-cxemax, 1 MOKeT IpOCMaTpUBaThCA € TOMOIIIbIO 0003peBarens moaeneir UML.

Co30aHue QuazpaMm 8 npoekme MooesiuposaHusl
Co3nanue nuarpamMMbl U 100aBJIeHHE €€ B POEKT

1. 3anycrute Visual Studio Ultimate u B meHio Apxutekrtypa (Architecture) Beioepure KOMaHIy

Cosznats cxemy (New Diagram) (meHio ApaneKTEpa ,Z[OCTﬁHO toiasko B Visual Studio Ultimate):
-

m Data Tools Architecture | Test Analyze Window Help
Le S| M 5 New Diagram... Ctrl+\, Ctrl+N |¢? =

r % 3 2. Hic Generate Dependency Graph ’

MLClassDiagraml Windows .

2. B nuanorosom okHe [lo6aButh HOBYI0 cxemy (Add New Diagram) Beioepure TpeOyemblil THIT
JAMarpaMMbl MOJETHPOBAHHSL:
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1 O0AE

WatnoHsl;

[E][=]

— OnUcavue:

UML-cxema Knaccoe

UML-cxeMa nocneqoBaTensHOCTER MycTana UML-cxemMa Knaccoe

UML-cxemMa BEpHAHTOB MCNONLI0BEaHHA

UML-cxema AeATENbHOCTH

UML-cxeMa KOMNOHEHTOR

CxemMma cnoee

JOKYMEHT HAMPABNEHHBIX rPaduKos

MmMa cxeme UML ClassDiagram2.classdiagram

AoBaBnTe NPOBKT MOAENKM ,l{,’ﬂ ModelingProjectl

OK | | OTMEHS

3. Beegure nmsa HOBOI CXEMEL.
4. B oxHe /100aBMTH NPOEKT MO/eJIM BBIIIOJIHUTE OJTHO U3 JIBYX JCHCTBHIL:
O C TOMOIIbIO BBINAJAIOIIEr0 CIHUCKAa BBIOEPUTE MPOEKT MOJEIMPOBAHUS, KOTOPBIH Yyxe
CYILLECTBYET B pelIeHUH, U HakMuTe KHONKy OK.
o Bribepure Co3narh HoOBBI mnpoexkT wMogeauposanusi (Create a new modeling
project) u Haxxmute kHONKy OK.
* B nuanoroBoM oxkHe Co3xaHHe HOBOrO NpoekTa mMoaenaupoBanus (puc. I1 1.3)
BBEJIUTE UMl U PACIOJIO0KEHNE HOBOTO MPOEKTA, 3aTeM HaxMHUTe KHONIKY Co31aTh.

Hma npoekTa: ModelingPraject10

Facnonomenue: CiiUseriUserMName\Documentsivisual Studiold\Projects Q6z0p...

MMAa pewenua: ModelingProject10

V]| CozpaTe KaTanor ANA peleHHA

OTMEHS

Ecnu penienue oTKphITO, HOBBIHM MPOEKT 100aBISETCS B pELICHHE.
Ecnu pemenue He OTKPBITO, MOKHO BBECTU UMSI HOBOT'O PEIICHUSI.
Ecnu nmpoekt MoiemupoBaHus yKe eCTb, MOKHO HCIIOJIb30BaTh CIAEAYIOUIYIO MPOLEYPY.

/lo0aBi1eHHe cXeMbl B CYLIECTBYIOLIUI POEKT MOACJIHPOBAHMUS

1. B oGo3peBartee pelieHui MIEITKHATE y3€J MPOSKTa MOJAETHUPOBAHHS.
[IpoekT MoAeTHpOBaHUS COACPXKUT Nanky onpeaenenus moaean ModelDefinition.
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2. B menmo IIpoekT BriOepuTe koMaH1y [00aBUTH HOBBII 3J1€eMEHT.

3. B JINaJI0OTOBOM okHe /lo0aBJieHue HOBOTI0 3JIeMeHTAa - <ums npoekma> B
pazzaene LLIa60HBI METKHATE THII CXEMbl MOJEIHMPOBaHUs, Hampumep, CxeMa KOMIIOHEHTOB
UML.

4. BeauTe UMs CXeMbl U HAKMHUTE KHOTIKY J[00aBUTB.

OTKpbITas cxeMa MOJCTHPOBAHUS 0TOOPaXKAETCS B IPOCKTE MOJICIUPOBAHUS.

Buumanue
He cnenyer 106aBnsiTh, KONMPOBATH WM EPETACKUBATH (haiiyIbl CYIIECTBYIOIIEH CXEMBI CIIOEB B APYron
IIPOEKT MOJIEIUPOBAHUS WIN B JPYTHUE MECTOIOJIOKEHHUS B PEIICHUN. JTO IPUBEACT K HCUE3HOBEHUIO
3JIEMEHTOB M3 CKOITMPOBAHHBIX CXEM HJIM K OIIMOKaM MPH OTKPBITHH cXxeM. Daiin cxeMbl JOKeH
OTKPBIBaThCSl B TOM IIPOEKTE MOJEIUPOBAHUS, B KOTOPOM OH CO3aH. JTO CBs3aHO ¢ TeM, uTo UML-
cxema SIBJISICTCS MIPEICTaBICHIEM MOJIENH, IPUHAUICKAIIEH TPOEKTY MOIeTUpoBaHus. UToObI
CKONMPOBaTh (a1 cXeMbl, CO3/1aliTe HOBYIO CXEMY, a 3aT€M CKOIUPYHTE JIEMEHTHI U3 UCXOIHOH CXeMBbl
B HOBYIO CXEMY

Co31aHue mMyCcTOro NMpoeKTa MOAeTHPOBAHUSA

=

B mento ®aiin nocnenoBatensHo BeiOepute myHKTH Co3aarhb u IIpoekT.

2. B pmmanoroBom okxHe Co3xaTh MNPOEKT B paszeic YCTaHOBJIEHHbIe IA0JOHbI HICITKHUTE
nyHKT IIpoekThl MoeMpOBaHuS.

B cpennem oxne menkHute IlpoekT moaeanpoBanus.

Ha3zoBute npoekT u ykaxxute pacronoxxenue B noiasx Umsa u Pacnosoxkenne.

B none Pemenune BoiObepute l06aBuTh B pemienne, 4To0Obl 100aBUTh HOBBII IPOEKT B OTKPHITOE
pewenre, uian Co3xaTh HOBOe pelleHHe, 4TOObI 3aKpbITh OTKPBITHIE pEIICHUS U JOOaBUTH
IIPOEKT B HOBOE PEILICHUE.

ok w

Ynanenue cxeMbl MOAC/IMPOBAHUSA U3 MIPOCKTA

MOXHO IOJHOCTBHIO YAAIUTBb CXEMY HUJIM BPpEMCHHO UCKIIFOUYUTH €€ U3 IIPOCKTA, 4 3aTEM BOCCTAHOBUTD.

IToanoe YaajleHHE CXEMbI U3 IIPOCKTA

e DBo0Oo3peBarenie  pemleHuil MIEIKHUTE NpaBOM  KHOMKOM  MBIIIM  OCHOBHOM  (haid,
MPEJCTABISAIOMINN CXeMY U HAXMHUTE KHOIIKY Y JaJIUTh.
Cxema ypnansercs U3 IpoekTa u (paitioBol CUCTEMBI. DJIEMEHTHI, 0TOOpakaeMble Ha cXeMe, He
ynanstores u3 Odospesaresas mogeseir UML.
IIpumeyanue
Bce cxembl comep:xar aBa (aiina, OUH U3 KOTOPBIX SABJISAETCS JOYEPHUM MO OTHOILIEHHIO K
npyromy. Hanmpumep, eciu umeercs cxema KOMIOHEHTOB ¢ umeHeM CD1, cienyer yaanuTh ¢aiin ¢
umenem CD1.componentdiagram. Ero nouepuuii daiin ¢ umernem CD1.componentdiagram.layout 6yayt
yZaJeH aBTOMaTHYECKH.

BpeMennoe NUCKJIIOYC€HHE CXEMbI U3 MTPOCKTA

o B oOo3peBaresie pemeHuii menkHuTe  ¢ailnl  cxeMbl NpaBOM  KHOMKONH  MBIIIM |
BbIOEpUTE UCKIIOUMTH U3 NPOEKTA.
Cxema ynansercs u3 npoekra. OHa He yjanseTcs u3 (paiaoBoil CUCTEMBI.
IIpumeyanue
DneMeHTHl, 0TOOpakaeMble Ha cxeme, He ynansioresa u3 QO6o3pesaresist moaesieii UML.

BoccranoBiieHue BPEMEHHO HCKJIIYEeHHOH U3 MPOCKTA CXEMBbI

1. B oGo3peBareJie pelieHHil MIEIKHUTE Y3€I MTPOCKTA MOICITUPOBAHUS.
IIpumeyanue
[TpoekT MoeIMpOBaHus COACPIKUT Marnky onpeaenenus moaean ModelDefinition.
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2. B menmo IIpoekT BriOepuTe koMaH1y J100aBUTH CylIECTBYIOIIUIA J1€MEHT.
3. B nmanoroBom okue Jlo6aBieHHe CyLIeCTBYIOLIEro 3JieMeHTa HaluTe (aiia cXxeMbl, BBIOEPHUTE
€ro U HaXMUTE KHOIIKY /[00aBUTB.

OTKpbITas cxeMa MOJCTHPOBAHUS 0OTOOPaXKACTCS B IPOCKTE MOJICIUPOBAHUS.
IMpumeyanue
C xax10i1 cxemoii cBs3ana napa (aiiinoB B ¢aiinoBoii cucteme. He BeiOupaiite ¢aiin ¢ pacmmpenuem
layout. Kpome toro, Visual Studio Ultimate ne mogaep:xuBaet nobdasienue cymectByomux UML-cxem
K HECKOJILKUM MPOEKTaM MOJAETHpoBaHus. Bee (paiiipl cxeM TOMKHBI OTKPBIBATHCS B TIPOCKTE
MO/JICJIMPOBAHMS, B KOTOPOM OHH CO3aHbl. JTO CBsA3aHO ¢ TeM, uTo UML-cxema roka3biBaet
MPEJCTaBICHUE MOJICNU, IPHHAIeKAIEE TPOSKTY MOJICITUPOBAHUSI.

lMpedcmaeneHue duazpamm coanacHo Visual Studio Ultimate
I[narpaMMa BapUAaHTOB UCII0JIB30BaHUA (l'lpelle)leHTOB)

B Visual Studio Ultimate B ouaepamme eapuanmos ucnonvzosanus 0600IIEHBI CBEICHUSI O TOM, KTO
UCITIOJIB3YET MPHUIIOKEHUE HUITH CUCTEMY, M KAKU€e JICHCTBHS C 9TUM MIPUIIOKEHHEM MM CUCTEMOM OHH
MOT'YT BBIITOJIHSTb.

CxeMa BapHaHTOB HCIOJIb30BaHHUS SBJISICTCS OCHOBHBIM HHCTPYMEHTOM, UCIIOIb3YEMbIM JIJISI OTIMCAHHUS
0JIb30BATENBCKHUX TpeOoBaHui. OHa ONMUCHIBAET OTHOIICHHS MEKIY TPEOOBAHHUSIMHU, MOJIB30BATESIMU 1
OCHOBHBIMH KOMIOHeHTaMHu. OIHAKO cXxeMa BapUaHTOB UCIOJIb30BaHUs HE OMUCHIBAET TPEOOBAHHUS
0pOOHO, HX MOXKHO MPEACTABUThH Ha OTAEIBHBIX CXEMaX HIIH B JOKYMEHTaX, KOTOPBIE MOKHO CBSI3aTh C
Ka)K/IbIM BAPMAHTOM HMCIIOJIb30BaHMS.

YreHue cxeM BapuaHTOB UCII0JIb30BaHUSA

B ($1(5719%:0)11170.€ TaGHHHaX OIMMCAHBI 3JICMCHTBI, KOTOPBIC MOXHO MCIIOJIB30BATh HA CXEMEC BAPUAHTOB
HCIIOJBb30BaHUs, U X OCHOBHBIC CBOMCTBA.

Cyﬁ’beKTbl, BapHAHThbI UCITOJIL30BAHUA U MOJACHCTEMbI
#MOACHCTEME *
Cucrema Dinner Now

b

MpefocTaenTe
MEHHD

L 5L ,// //_- z ~. R a
: 3 3

o '
AKA3ATE 2y ) [

&
Knwedr PecTopaH
3 3

.

AdocTaeuTe eay

®urypa JJjieMeHT Onucanue ¥ OCHOBHBIE CBOICTBA

1 Cy6beKT [MpexacraBnsieT MOIb30BATENS, OPrAaHU3AIMEIO WA BHEUIHIO CHCTEMY,
B3aUMOJICHCTBYIOIYIO C HCIOJIBb3YEMbIM PUIIOKEHUEM HITH
cucteMoit. CyObeKT — 3TO BH/JI THIIA.
. IIyTh Kk pHCYHKY — TIyTh K (aiiily n300pakeHus, KOTOPBIH CIeIyeT
UCIIOJIb30BaTh BMECTO 3HA4YKa CyObEKTa MO YMOJYAHUIO. 3HAYOK JIOJDKEH
ObITH (paitiiom pecypcoB B npoekre Visual Studio.
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2 Bapuaunr
HCIO0JIL30BAHUA

3 Acconuanus

4 IMoacucrema
HJIH
KOMIIOHEHT
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Onucanue 1 OCHOBHbIE CBOMCTBA

IIpencraBnser NeHCTBUSA, BBIIIOJIHEHHBIE OJHUM WM HECKOJIbKUMU
cyOBbEeKTaMM JIJ1s TIOCTHXKEHUSI KOHKPETHOM 1eny. BapuaHT ncrosb30BaHus
— 9TO BH/J| THIIA.

. IIpeamersl — moacucTeMa, B KOTOPOH OTOOpakaeTcsi BapHaHT
HCIIOJIb30BaHUS.

yKaBBIBaeT, qTo CYGTJGKT MPUHUMACT YUIaCTUC B BApUAHTC UCIIOJIb30BaHU.

Cucrema win IpuIIoKeHUE, C KOTOPBIM BeeTcs paboTa, 1100 4acTh
CHCTEMbI WIN IPUI0KEHUSA. MOXKET NpeACTaBIATh COOOM UTO yroJHO — OT
KPYITHOW CeTH J0 OJHOTO KJIacca B MPUIIOKECHUU.

BapuaHTsl ucnonb30BaHus, NOAAEPKUBAEMbIE CUCTEMON MIIM KOMIIOHEHTOM,
O0TOOpaXKAIOTCS BHYTPH MPSAMOYTOJIbHUKA. UTOOBI O0Jiee SICHO OUYEPTHUTH
00J1aCTh J1eHICTBUS CUCTEMBI, PEKOMEHIyeTCs I0Ka3aTh HEKOTOPbIE BApUAHThI
WCIIOJIB30BAHUS 32 MPEICIaMu IPSIMOYTOJIbHUKA.

IToncucrema Ha cxeMe BapuaHTOB MCIIOJIb30BaHMSI, IO CYTH, UMEET TOT K€
THII, YTO U KOMIIOHEHT Ha CXeMe KOMIIOHEHTOB.

. SIBasieTcsl HESIBHO CO3JaBaeMbIM J3K3eMILISIPOM — €CJIM 3HaueHUe
false, BBIMONHAIONIASE CHUCTEMa HWMEET OJUH WM HECKOJIBKO OOBEKTOB,
HamnpsMyl0 COOTBETCTBYIOLIMX 3ToM mnojcucreme. Ecnu 3Hauenue true,
MOJICUCTEMA SIBJISIETCS KOHCTPYKIMEH B MPOEKTHPYEMOW CHUCTEME, KOTOpas
oroOpa’kaeTcs B  BBINOJHAIOLIEH CUCTEME TOJIBKO IPH  CO3JAaHUU
JK3EMILISIPOB €€ COCTABHBIX YaCTEH.

CTpyKTypupOBaHHe BAPUAHTOB UCIOJIb30BAHUSA

Jaka3aTe eqy

g8y . ~

A

— - s T
KnuenT “BKNIOYUTE * «BKNIQHMTE»! “w\uaxnmumb»
-

BriGpaTe
MEHID

22pErUCTRMPOBATE KNWEHTA

ADCTYRHO ANA
33perucTPHPOBaHHBIX
KNWeHTos nocne wiona L9

®@urypa DJIeMeHT

5 Briarouenue

CUNETROBATE MO
TPEBOoRaHWMAM AWETEI

b
bl
%

BmbpaTe
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BKJIIO‘I&IOH_II/II‘/’I BApHUAHT UCIIOJIb30BAHUA BbI3bIBACT
BKJIIOUCHHEIN. BKITFoueHMe HCIIOJIB3YCTCA, YTOOBI IIOKa3aTh, KaK
pa36I/ITB BapHaHT UCIIOJIB30BAHUA HA HECKOJIBKO 0oJlee MEIIKUX
marax. BkiaroueHHBIN BApPHUAHT UCIIOJB30BaHNUA HAXOJUTCA HA
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Omucanue

OKOHYaHHH C HAKOHEUHUKOM CTPEJIKH.

OOpaTtuTe BHUMaHKE, YTO HA CXEME HE MTOKa3aHa MOCIeI0BaATEIbHOCTh
maroB. J[jist mogpoOHOTro OMUCAaHUs ATUX [IAar0B MOYKHO
BOCIIOJIE30BAThCS CXEMOM AEITCILHOCTH, CXEMOM
MOCIEI0BATEIbHOCTEN WM APYTUM JOKYMEHTOM.

Pacmmpsromuii BapuaHT UCIOJIb30BaHUs JO0ABIISIET LEJIN U 11ard B
paciupsieMblid BApHAHT UCIOJIb30BaHuA. Pacimpenus paboratot
TOJIBKO IIPH OIIPEIEICHHBIX YCIOBUX. PaciinpeHHbIil BapuaHT
WCIIOJIb30BAaHUS HAXOAUTCS. HA OKOHYAHUU C HAKOHEYHUKOM CTPEJIKH.
OOparuTe BHUMaHUE, YTO HAa CXEME HE TIOKa3aHbl KOHKPETHBIC
YCIJIOBHSI, IPY KOTOPBIX MPUMEHSIOTCS PACHIMPEHMS: UX MOXKHO
3anucaTh B KOMMEHTAPUHU UJIU IPYTOM JOKYMEHTE.

YcTaHaBIMBaeT OTHOIIICHHE MEXK/TY CIICIIHATU3UPOBAHHBIM H
00001eHHBIM diIeMeHTOM. OOO0OIIIEHHBIN DJIEMEHT HAXOQUTCS Ha
OKOHYAHUM ¢ HAKOHEYHUKOM CTPEIIKH.

Crieunanu3upoBaHHBIN BApUAHT UCIIOIb30BAHUS HACIEAYET eI U
CYyOBEKTBI CBOETO OOOOIICHHS i MOXKET JOOABIATH 00JIee KOHKPETHBIE
LIEJIH U IIary IS UX JOCTIDKEHUS.

Criennaan3upoBaHHbIN CyOBEKT HACIICyeT BAPHAHTHI UCIIOIh30BAHUS,
aTpuOyThI U ACCOLIMALIUU CBOETO 0000IIECHUS U MOKET 100aBIIAThH
JIOTOIHHATEILHBIE OOBEKTHI.

YKa?:I)IBaeT, qTO KOHCTPYKIII/IFI HNCTOYHHUKA 3aBUCUT OT KOHCprKIII/II/I
LEJIEBOTO OOBEKTA.

Wcnonb3yercs nns nob6aBieHus o0MUX MPUMEUYaHU Ha CXEME.

ApTedaxT npesocTaBiIseT CChUIKY Ha APYTYIO CXEMY UJTU

NoKyMeHT. Ero MoxHo co3naTh, neperamus ¢aitn uz O0o3peBarens
pemennii. C moMonibo HHCTpYMEHTa "3aBUCUMOCTh" apTedakT
MO’KHO CB$I3aTh C JIOOBIM JPYTUM 3J€MEeHTOM Ha cxeme. Kak mpasuio,
apTedaKT UCIIOJIb3YeTCs AJIs CBA3H BapuaHTa MCIOJIb30BaHUS CO
CXEMOMH MOcIe10BaTeNbHOCTEN, cTpannuLell OneNote, TOKyMEHTOM
Word unm npesenrtanueit PowerPoint, koTopas moapo6Ho ero
onuceiBaeT. JIOKyMeHT MOXeT JIM00 MPeACTaBIATh cOOO0 IeMEeHT B
pemenun Visual Studio, 1160 TOKyMEHT B pacioyioKeHUH C 0OITUM
JIOCTYIIOM, Harpumep, Ha caiite SharePoint.

. I'unepceceblika. URL-anpec wnn nmyth Kk ¢ainy cxembl WId
JIOKYMEHTA.

JIBaXX bl LIENKHUTE apTe(akT, 4TOObI OTKPHITH (haidl uiu Beo-
CTpaHUIly, C KOTOPOW OH CBSI3aH.

BapuaHThI UCTIONIB30BaHUS, CYOBEKTHI H TOJICUCTEMBI MOTYT
COZIePKAThCS BHYTPH MakeToB. DUTyphI MAKETOB HE OTOOpaKAIOTCS Ha
cXeMe, HO MOKHO 3a/1aTh CBOWCTBO

cxembl LinkedPackage. DnemMeHTbI, KOTOpbIC BIIOCIEACTBHH OYIyT
CO3/IaHBI Ha CXEMe, TIOMELIAl0TCS B ATOT MaKeT.
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Huazpamma nocnedoeamenbHocmel

B Visual Studio Ultimate cxema nocredosamenvrnocmeti moxkaspiBaeT B3auMOIECHCTBHE, KOTOPOE
MPEJCTABIISIET MOCIIEI0BATEIBHOCTh COOOICHUN MEXKIY IK3EMIUIIPaMHU KIacCOB, KOMIIOHEHTAMH,
nojicucTeMamu U cyobekTamMu. Bpems yBenuunBaeTcs BHU3 10 AUarpaMMe, Ha KOTOPOH MOKa3bIBaeTCs
NEepexo/ YIpaBJIeHUs OT OJHOTO YYacTHHKA K ipyromy. Utoosl coznpate UML-cxemy
MOCE0BATEIbHOCTEH, B MEHIO ApXUTeKTypa meiakaute Co3aarh cxemy.
Ha pucynke noka3an npuMep SK3eMIUSIPOB M COOBITHI BMECTO KJIacCOB U MeTOI0B. Ha prucyHke Moryt
MOSIBJISITHCSI HECKOJIBKO 3K3EMIUISIPOB OJTHOTO U TOTO K€ THIIA, a TAK)XKE HECKOJIBKO BXOXKJIEHUN OJTHOTO
COOOIICHNSI.
CymiecTByeT /1Ba BUJa CXEM I0CIEe10BaTEIbHOCTEH:
e CxeMbl mNOC/IEI0BATEILHOCTEH, OCHOBAHHBIE HA KOJe, MOTYT OBITh CO3JaHBI W3 KOJA
nporpammbl .NET 1 momenieHs! B 1t000# TPOEKT.
e Cxembl nocienoBareabHocteii UML o0pasytor yacte mogenun UML 1 CymiecTBYIOT TOJIBKO B
npenenax UML-nipoekTta MoaenrpoBaHus.
JIBa BHJIa CXEM MOCIEI0BATEIHLHOCTEH MOX0KHU, XOTSI HEKOTOPHIEC U3 CBOMCTB MX JIEMEHTOB
pa3InyaoTCs.
YreHue cxem nocjaei0BaTeJbHOCTel
B crenyromieii Tabnuiie onyucaHbl 3JIEMEHTHI, KOTOPbIE MOKHO BUJIETh Ha CXEME MOCIIeI0BATEIbHOCTEH.
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1 JInHus Ku3HU BeprukanbHas nMHMSA, KOTOpas MPEACTABIISIET MOCIE0BATENBHOCTb

CO6BITHﬁ, MMPOUCXOAAIINX B YHAaCTHUKC BO BpCMHA B3aHMOHCﬁCTBHH,
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Onucanune

KOT'JIa BPEMsI HAIPaBJICHO BHU3 10 3TOM JUHUHM. DTOT YYACTHUK MOXKET
OBITh IK3EMIUISIPOM KJlacca, KOMIIOHEHTA WA CyOBEeKTa.

VY4yacCTHUK, ABJISIFOUIUICS BHEIIHUM 10 OTHOLIEHUIO K
pa3pabarbIBaeMoil cucTeme.

MOo3KHO 3aCTaBUTh CUMBOJI CYObEKTa 0TOOpaKaThCsl B BEPXHEH 4acTu
JIMHUM KU3HU, 3a7aB €€ cBONCTBO CyObeKT.

OTtnpaBuTens 0KUAACT OTBETA HA CHHXPOHHOE COOOIICHHE MEePe]T TEM,
KaK MPOJI0JKUTh. Ha pucyHKe moka3aH BbI30B U

Bo3BpaT. CHHXPOHHBIE COOOIICHHS HCTIOIB3YIOTCS TSI
MPeCTaBICHHUS OOBIYHBIX BHI30BOB (DYHKIIMK BHYTPH IIPOTPAMMBI, a
TaK)Ke JIPYTUX BUJIOB COOOIIEHUH, KOTOPBIE IPUMEHSIOTCS
aHAJIOTHYHBIM 00Pa30oM.

CooOienue, He TpeOyrollee OTBETA Mepe MPOI0KEHUEM paObOThI
OTMPaBUTEINSI. ACHHXPOHHOE COOOIIEHNE TTOKA3bIBAECT TOJIHKO BHI30B
oT otnpaButens. Mcnonb3yercs Ais IpeICTaBICHUS CBSI3U MEKTY
OT/IETTbHBIMU TTOTOKAMU WJIM CO3/IaHUsI HOBOT'O MOTOKA.

BeprukanbHblil 3aTEHEHHBIN NPAMOYTOIbHUK, KOTOPBIN MTOSBIISETCSA
Ha JINHUU )XU3HU YYaCTHHUKA U MIPEICTABIISAET IEPUOJ, KOTAA YYaCTHUK
BBIITOJIHSIET OIIEPALIUIO.

BrinosHeHNE HAUMHAETCS, KOTI/1a yYaCTHUK IOJIy4aeT

coobmienue. Ecnu nnununpyemoe cooOieHrne Ob10 CHHXPOHHBIM
COOOIIEHNEM, BHIMOJIHEHUE 3aKaHUMBAETCS CTPEJIKOM BO3BpaTa K
OTIPABUTEIIIO.

Coob1ienue, Bo3Bpariaromnieecs 00paTHO yYaCTHUKY, KOTOPBIN
OKMJIaeT BO3BpaTa U3 MPEbIIyIIEero Bei3oBa. Pesynprupytoiiee
BXOX/IEHUE BBITIOJIHEHUS 0TOOPaXaeTcsl MOBEPX CYILECTBYIOLIETO.

Coo01ienne oT yuacTHHKa caMoMy cebe. PesynbTHpyroiiee
BXOJKJICHUE BBIIIOJIHEHUSI 0TOOpaKaeTcsl MOBEPX OTIPABJISIOIIETO

BBITIOJIHCHUA.

Coobienue, coznaroniee yuactTHuka. Ecinm yyacTHUK nmoiydaer
COO0O0IIIEHUE O CO3JaHUH, OH JIOJKEH OBITh EPBBIM, KTO €0 MOJIyYaeT.

ACHHXpOHHOE COOOIIEHNE OT HEU3BECTHOTO MITH HE YKa3aHHOTO
YYACTHHKA.

ACHHXPOHHOE COOOIIEHNE HEU3BECTHOMY MJIH HE YKa3aHHOMY
YYaCTHUKY.

HpI/IMe‘{aHI/IC MOXKHO IMOAKIIOYUTH K T000M TOYKE JIMHUH YKU3HHU.

3akIr04aeT MoCIe0BaTeIbHOCTh COOOIIEHNH, KOTOpBIE OIpeesieHbI B
JIPYrou cxeme.
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Onucanune

YTto0bI cO34aTh HCIOJIb30BaHNE B3aMMOAEHCTBHS, IIEJIKHUTE
WHCTPYMEHT U BBINOJIHUTE MEPETACKUBAHUE MTOBEPX JIMHUN KUZHHU,
KOTOpPBIC TPEOYETCSI BKIFOUYHUTH.

Komnexnus pparmentoB. Kaxxapiii pparMeHT MOKET BKIIOYATh OAHO
WIIN HECKOJIbKO coo0mmeHni. CyIecTByeT HECKOJIBKO BUIOB
00BbETUHEHHBIX ()PAarMEHTOB.

YrtoOsl co3aaTh GpparMeHT, MIETKHUTE COOOIIEHUE MTPABOH KHOITKOW
MBIIIH, HABEIUTE YKa3aTellb Ha MyHKT Pa3MecTHTH BO hparmenTe,
TIOCJIe Yero BeIOEpHTE TUIT (PparMeHTa.

MoeT UCTIOIB30BATHCS ISl YCTAHOBKH YCIIOBHS, 3aBUCSIIETO OT
TOTO0, OyJIeT JIN HaiiieH (hparMeHT.

Uto0sl 3a1aTh YCIOBUE, BRIOEpUTE (hparMeHT, BBIOEpUTE YCIOBHE U
BBEJIUTE 3HAYCHHUE.

Komnekuust cooOuieHnii u JIMHUN KU3HU, KOTOpasi 0TOOpa)kaeTcs B
cXeMe I0cie10BaTeIbHOCTH. YTOOBI IPOCMOTPETh CBOICTBA
B3aMMOJICHCTBHS, HE0O0X0 MO BeIOpaTh ero B O6o3peBaTtesie UML-
MOJIEJIN.

Ha pucynke orobpaxkaercs B3aumojeiictsue. UToObl IpOCMOTPETH
CBOMCTBA, HICJIIKHUTE MYCTYIO0 00JIACTh CXEMBI.

IIpumeuanue

MMmena cxeMbl 110CII€10BaTENIbHOCTENW, 0TOOpaXKaeMoro
B3aMMOJICHCTBUS U (aiisia, KOTOPHIN COAEPKUT CXEMY, MOTYT
pa3auyaThes.

UML-cxeMa K1accoB OMHMCHIBAET CTPYKTYPhI 0OBEKTOB U CBEIEHUH, HCIIOIb3yeMbI€e /JIs1 BHYTPEHHEH
OpraHM3aliy MPWIOKEHUS U JJI B3aUMOJEHCTBUSI ¢ mosib3oBarensiMu. Kpome Toro, cxema
MPEOCTABIIAET CBECHHSI 00 ATUX CTPYKTypax 0€30THOCUTENBHO KaKOH-TM00 KOHKPETHOM

peannzanuu. Ee kiacchl 1 OTHOLIEHHS] MOTYT peail30BbIBATbCS HECKOIBKUMU CIOc00aMu, HallpUMep, B
Tabmunax 6asbl JaHHbIX, XML-y31ax win coueTaHusIX IpOrpaMMHBIX OOBEKTOB.

YrteHue cxeM KJIacCOB

B stom pasaciic B Ta6n1/1ue OIMMCAHBI 3JICMCHTBI, KOTOPLIC MOKHO YBUICTDH Ha UML-cxeMe KI1acCOB.
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1 Kuaace Onpenenenrue 00bEKTOB, COBMECTHO 00JIaA0IINX JAHHBIMU
XapaKTEPUCTUKAMH CTPYKTYPHI U TTOBEICHHUS.
1 Knaccudukarop O6miee ums [T Kilacca, HHTEpdeiica mim
nepeuncienus. KoMIoHeHThl, BApUAHTHI UCIIOIB30BAHUS U CYObEKTHI
TaKXKe SIBISIOTCS KilacCu(pUKaTOpaMHu.
2 OneMeHT ynpasienuss | Eciu mogpoOHOcTel kinaccudukaTopa He BUIHO, MIETKHUTE
"CBEepHYTH/pa3BepHyYTh'" pacIIUPUTENb B BEpXHEH JIeBOi YacTu kiaccudukatopa. MHorma
TaKKe HYXKHO IIETKHYTH [+] ISl KaXKI0T0 CerMeHTa.
3 ATpuoyT TunuzupoBaHHOE 3HAUEHUE, TPUKPEIUVIEHHOE K KaXAOMY IK3EMIUIIPY
KJ1accupukaropa.
YroObl 106aBUTH aTpUOYT, LIETKHUTE pa3ie’d ATPUOYTHI U
Haxxmute BBOJI. BBenute curnatypy arpulyrta
4 Onepaunus Meton mnu QyHKIUSA, KOTOPYIO MOKHO BBIITOJIHUTB C IIOMOILBIO
IK3EMILIAPOB Kinaccupukaropa. UToObI 106aBUTH OMEpaITIo,
menkHure pazaen Onepauuun n Haxmute BBO/I. Bequre curnarypy
OTepalni.
5 Accoumnaums OTHoleHNEe MEXY YWIEHAMH JIBYX KIIacCU(UKATOPOB.
oa Arperar Acconmanys, NpeIcTaBiIsoas OTHOIEHUE COBMECTHOTO
BiageHus. CBOMCTBY Arperar poJid-Biajienblia IPUCBOCHO 3HAUCHUE
Cnenano o0mmm.
56 Komno3unus Acconmanusi, NpecTaBiIsonas OTHOIIEHUE LEJIOro U

qacCTH. CBOfICTBy ArperaT poJin-BJIaAciblia IPUCBOCHO 3HAUCHUC
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Onucanune

CocTaBHOM.
Nwms accounaruu. IMst MOKET OCTaBaThCs MYCTHIM.

Nwms ponu, T. €. OAHOTO U3 OKOHYaHUH accouuanuu. Moxer
HCIOJIb30BATHCS JUISl CChIJIKM HA CBSA3aHHBIN OOBEKT.

VYka3bIBaeT, CKOJIbKO OOBEKTOB Ha 3TOM OKOHYAHUHU MO>KHO CBS3aTh C
00BbEKTaMHU Ha JpyroM oKoHYaHuU. Kak[Iplii 3aKa3 B 7TOM puUMepe
JIOJKEH OBITh CBSI3aH TOJIBKO C OJIHUM MEHIO.

* 03HAYaeT, YTO OTPAHUUYEHUS YHCIIA CCUIOK, KOTOPbIE MOYKHO
CO3/1aTh, HE CYIIECTBYET.

Konxpemmuuiii knaccuukaTop HaclIeIyeT 4aCTh CBOCTO ONPEICICHUS
0T 0bwezo knaccuduxaropa. OOmuU KI1accupuKaTOp HAXOAUTCS HA
OKOHYAHUU COCIMHUTEIIS C yKa3aTeJIeM CTPEIKU. ATPHOYTHI,
aCCOITMAIIIHU ¥ ONIEPAIUU HACIICYIOTCS KOHKPETHBIM
KJ1aCCU(UKATOPOM.

Bocnons3yiitecs uncrpymentom HacienoBanue, 4ToObl CO3/1aTh
000011eHIEe MEXKIY ABYMsI Ki1accu(UKaTOpamH.

YnpaeneHue MeHio 12
El “HMHTEpheRC lﬂ' snepedncneHnes (11
MenuManager 14 MenuStatus
= ATpuByTR 000 e = == == = [= NuTepant
+ MenuStatus : MenuStatus Constructing
+ AddMenultem{String, Money) Suspended
A
I
|-
EMMNOPT# | 13
I
|
Ynpaesnenne pecropaHom (12
Qdurypa DneMEHT Onucanue
10 Hurepeiic Onpenenenre 4acTy BHEUTHE BUIMMOTO MOBEACHUS 00bEKTa

11 Iepeuncaenne Kiaccudukatop, cocTodmnuil u3 Habopa CTPOKOBBIX JTUTEPATIOB.
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@urypa DneMeHT Onucanue

12 IHaker I'pynna knaccudukaTopoB, acCOMALHM, TEHCTBUM, TMHUNA KU3HHU,
KOMITOHEHTOB U MakeToB. Jlornueckast cxema KJ1accoB IMOKa3bIBAET, UTO
YJIeHaMU JIaHHOTO TIaKeTa SIBJISIOTCS KIacCU(DUKATOPBI U MaKEeThI.
OO6nacTh BUANMOCTH UMEH OTpaHUYMBACTCS MakeTaMu, Tak uto Kiaccl B
[Taket1 otnmuaercs ot Knaccl BHe 3Toro makera. Mms makera otobpaxaercst
Kak 4acTb cBOMCTB IlostHOEe MMS €ro coaepKumMoro.
CgoiictBo CBsizaHHbI nmakeT 1000i UML-cXxeMbl MOKHO HaCTPOHTH TaK,
9TOOBI OHO CCHUIAIOCH HA MAKeT. B ATOM CiTydae Bce 2JIEMEHTHI, CO3/1aBacMbIe
Ha 3TOM cXeMe, CTaHyT 4acThio nakera. OHM 0TOOpaXKaOTCs B TAKeTe
B IIpoBoanuke mo mogesassm UML.

13 Nmnopt OTHoleHNe MeXy aKeTaMH, YKa3bIBalollee, YTO OJHH MaKeT BKIIIOYAET BCE
OIpezieNIEHUs APYroro.

14 3aBucumocth | OmnpeneseHue Win peanu3anns 3aBUCUMOT0 KJIaCCU(PUKATOPa MOXKET
W3MEHUTHCS, €CIIM U3MEHSETCS KiacCu(PUKaTOp Ha OKOHYAHUU C
HAaKOHEUYHUKOM CTPEJIKHU.

EI #MHTEDDERC [i #UHTEpDERC
¥npaBnenne katanoramm Ynpaenenwne Katanoramm
1
9 18 ( ) ¥hpasneHMe KaTanoram
1 '\-.I.-'
¥| OAwcneTuep meHo ¥| Anmcnetuep MeHwo
@urypa JJjieMeHT Ornucanue
15 Peamm3anms  Kiacc peanusyer onepaiuu u aTpuOyThl, oripeieJeHHbIe HHTephencoMm.

Bocnonesyiitech uuctpymenTom HacienoBanue, 4ToObl CO3/1aTh peaqn3aluio
MEX]y KJIaCCOM U UHTepdercoMm.

16 Peanu3zauus AJbTEepHATHBHOE MPEACTABICHHUE TOIO K€ OTHOIIEHUA. MeTKa Ha CUMBOJIE
0003HaueHMs yKa3bIBaeT Ha UHTepdeiic.
UTo0b! CO3/1aTh ATY NPE3EHTALINIO, BBICTUTE CYIIECTBYIOIIEE OTHOLICHHE
peanu3anuu. Pagom ¢ accounanueit nossisercs Ter aecteus. lllenknure ter
nevictus u BeiOepuTe Iloka3piBaTh 0€3 onucaHusi onepanuii.

Huazpamma desmenbHocmu

Ha cxeme akmusnocmu 6usnec-nporiecc nin NporpaMMHBI Mpoliece moka3aH Kak padbouwuii mpotiecc,
COCTOAIUN U3 pAla ACUCTBUNA. DTU NEUCTBUS MOTYT BBIIIOIHATHCS JHOIbMHU, TPOTPAMMHBIMHU
KOMITOHCHTaMH WJIKM KOMIIBIOTCpaMHU.
CxeMy aKTHUBHOCTHU MOXHO HMCIIOJIb30BATh JIJIsl OMMCAHUS IIPOLIECCOB HECKOJIBKUX TUIOB, TAKUX KakK B
CIIEIYIOIIUX IIPUMEPAX.

e busHec-mporecc unu pabouuii mpoiecc, B KOTOPOM yUaCTBYIOT MOJIb30BATENN U CHCTEMA.

e [Illaru B TecTOBOM cityyae.
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e IIporpamMMHBI HPOTOKOJ, T. €. pa3pelieHHas IOCIEI0BATEIbHOCTh B3aUMOJCHCTBUN MEXKIY
KOMIIOHEHTaMH.

e IIporpamMHBIi anropuTMm.
B atom paszene onucaHbl 3JIEMEHTHI, KOTOPbIE MOKHO UCIIOJIB30BATh B CXeMaX aKTUBHOCTH.
YreHne cxeM aKTHBHOCTH
B tabnunax B ciienyronux pasjenax onucaHbl JIEMEHTbI, KOTOPhIE MOKHO MCIOJIb30BATh HA CXEME
aKTHMBHOCTH, I MX OCHOBHBIC CBOICTBA.
JleicTBHSI U IpyTHE DJIEMEHTHI, 0TOOpakaeMble Ha CXeME aKTUBHOCTH, TIPEICTABIISIOT COO0H OTHO
neicTBre. DTH IEHCTBHS MOXKHO IIPOCMOTPETh B 0003peBarene moaeneit UML. On co3gaeTcs npu
N00ABJICHHUH IIEPBOTO SJIEMEHTA B CXEMY.
UToOBI MpOYUTATh CXEMY, IPEICTABhTE, YTO TOKEH HJIA MTOTOK YIPABICHUS MPOXOIUT BIOJb
COCJIMHUTEIICH OT OJTHOTO JICUCTBUS K IPYyrOMY.
IIpocTbie MOTOKM ynpaBJieHUsI
IlocnemoBaTeabHOCTD ACHUCTBUII MOKHO IMOKA3aTh C IIOMOIIBIO BETBEH U ITUKJIIOB.
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Kakue-mmdo 3a/1aum.

JleficTBEe MOKET HAUMHATHCS, KOT/Ia TOKEH OBLT TOJYIeH BCEMH €T0
BXoAsAmMMH notokamu. Korja aeiicTBue 3aBepiiieHo, TOKEHBI
OTHPABIISAIOTCA BO BCE UCXOASAIINE MTOTOKH.

. Body — 3anaer aeiicTBue B OJIPOOHOCTSIX.

. Language — s13bIk BbIpaxkeHHs B cBoiicTBe Body.

. Local Postconditions — orpanuueHus, KOTOPBIE JOJKHBI OBITH
YIIOBJICTBOPEHBI 110 3aBEPIICHUH BbIMoMHEeHUs. [{ens, nocTuraemast
JEUCTBUEM.

. Local Preconditions — orpanu4eHusi, KOTOpPbIE TOKHBI OBITH

YAOBJICTBOPCHBI 10 Havdalla BBIIIOJIHCHUS.
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Onucanye M 0OCHOBHBIE CBOIICTBA

CoenuHuTENb, KOTOPBII MOKA3bIBAET MOTOK YIPABICHUS MEXKIY
neiictBusiMU. UT0OBI HHTEPIPETHPOBATH CXEMY, IPEACTABLTE, YTO TOKEH
NEPEXOAUT OT OJJHOTO AECUCTBUS K IPYTOMY.

UTo0b!I CO31aTh ITOTOK YIPABICHUS, UCIIOJIB3YHTE

cpeactBo CoeUHUTEIIb.

Yka3bIBaeT NepBbId 1Iar WK Iard B JeicTBUU. B Havane 1eicTBUSI TOKEH
MEePEXO0IUT U3 HAYAIBHOTO y3JIa.

Oxonuanue aeiictBus. [To mpuOBITHN TOKEHA ACHCTBUE 3aBEPIIACTCSI.

VYci10BHAsS BETBB B ITIOTOKE. MIMeeT OMMH BXO U ABa WK 0osee
BBIXOJ0B. BXOISIIINN TOKEH MOSABIISETCS TOJIHKO Ha OJTHOM M3 BBIXOJOB.

VYcnoBue, KOTOpOE 334a€T, MOXKET JIM TOKEH MPOXOAUTH BIOJIb
coenuHHTENA. Yalie BCero UCIob3yI0TCs Ha UCXOSIINX MMOTOKAX y3J1a
pelIeHUH.

Urto0bl 3a1aTh YCIOBHE, IIETKHUTE IOTOK IMPAaBOM KHOMKOM MBIIIIH,
BbIOepHTEe CBOICTBA U 33a/1aliTe CBOMCTBO Y CJIOBHE.

Tpe6yeT051 AJIA CJIMSHUASA IIOTOKOB, pa3JACJICHHBIX Y3JIOM peHleHHﬁ. Hwmeer
JABa UJIN Ooitee BXOJIOB M OJIMH BBIXOHA. TOKEH Ha JII000M BXOI€
0To6pa>KaeTc;1 Ha BBIXOJC.

HpeIIOCTaBJ'IﬂeT JOITIOJITHUTCIIbHBIC CBEACHU S 00 OJICMCHTAX, ¢ KOTOPBIMU
CBsA3aH.

JleficTBre, KOTOpoe ompezensercs 0ojee MoAPOOHO Ha IPYroi cxeme
AKTUBHOCTHU.

. IsSynchronous — eciu 3HaveHue true, AeHCTBHE OKUIAET
3aBepIIEHUS aKTHBHOCTH.
. Behavior — BeI3BaHHOE JI€iICTBHE.

I[CI\/'ICTBI/IG, KOTOPOC BbI3BIBACT OIICPALIUIO IS 9K3EMILISIPA Kilacca.

[ToTok paboT, onuckeIBaeMblil cxeMoil akTUBHOCTH. UTOOBI TPOCMOTPETH
CBOMCTBa JIeiicTBHA, HEOOX0IUMO BBIOpaTh ero B O003peBaTesie MoaeJiei
UML.

. Is Read Only — ecnu 3HadeHue true, AeHCTBUE HE JOJDKHO
H3MEHATh COCTOSIHHE HH OJTHOTO OOBEKTA.
. Is Single Execution — ecnu 3HaueHue true, OJHOBPEMEHHO

BO3MOJXHO TOJBKO OAHO BBIIIOJTHCHHUEC 9TOI CXEMEL.

Ora cxema otobpaxaer aeiictBue. UToObl IPOCMOTPETH €€ CBOICTBA,
HIETIKHUTE MYCTYIO0 0071aCTh CXEMBI.



@urypa JJieMeHT

Hapa.]'l.]]e.]'lbﬂble MMOTOKH
Mo3kHO onHcaTh IIOCJICA0BATCIBHOCTHU HCI;’ICTBHI;'I, BBITTIOJIHACMBIX OJHOBPEMEHHO. ,HOHOJ'IHI/ITCJ'IBHBIG
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Onucanye M 0OCHOBHBIE CBOIICTBA

IMpumeuanue
Hmena cxeMbl akTUBHOCTH, (paiiina, KOTOPBI COIEPKHUT CXEMY, U
NelcTBUs, 0TOOPaXkaeMoro Ha CXeMe, MOT'yT pa3iInyaThbCsl.
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Onucanune

Paznensier enunbIi NOTOK Ha NapajuiesibHble NOTOKU. Kaxaplil BXOSIIINIA
TOKEH CO3J1acT TOKECH Ha Ka)KJI0OM HCXOIAIIEM COCIUHUTEIIE.

OO0benuHseT mapauienbHble TOTOKU B OJUH MOTOK. Eciu kaIbIii
BXOJISIIITAN ITOTOK MMEET OKUIAIONIHNIM TOKEH, CO3JIa€TCsI TOKEH Ha BBIXOJIE.

JleiicTBHE, KOTOPOE OTHPABISET COOOLUIEHUE UM CUTHAN JPYTOMY JEHCTBUIO
WJIY TIapaJyIeIbHOMY TOTOKY TOTO e AeUcTBUS. Tun u conepxumoe
COO0OIIeHUs] BUIHBI U3 HAa3BaHUsI IEHCTBUS WK 3aJJal0TCS B
JOTIOJTHUTEIbHBIX KOMMEHTAPHUSX.

JlericTBuE MOXET OTIPABIIATH JaHHBIE B CUTHAJIE, KOTOPBIA MOXKHO MEpeaaTh
JEHCTBHIO B TIOTOKE OOBEKTOB MITH 3aKperuieHnu BBoja (16).

JleiicTBHE, KOTOPOE 0KUAET COOOIICHHSI MU CUTHANA, YTOOBI
MPOIODKATHCS. THI COOOIIEHUSI, KOTOPOE MOXKET OBITH TTOIYICHO
JIeficTBHMEM, BUACH M3 Ha3BaHUS WJIN 3aJa€TCs B JOMOJIHUTEIBHBIX
KOMMEHTapHsIX.

Ecnu neiictBue He MMEET BXOJIAILIETO MOTOKA YIPABIEHHUS, OHO CO3/1a€T
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durypa DJjieMeHT Onucanue

TOKEH BCAKHHU pa3 MPH MOJTYYEHHH COOOIICHHS.

JleficTBHE MOXKET MOJIy4aTh JaHHbBIE B CUTHAJIE, KOTOPBIA MOKHO IIepeaaTh B
MMOTOKE 00BEKTOB MJIM 3aKperuieHuH BeiBoa (17).

. IsUnmarshall — ecnu 3nHauenuwe true, MOXET CyLIECTBOBAThH
HECKOJIBKO ~ THIU3UPOBAHHBIX  3aKpEIUIEHWH  BBIBOAA, W JIAHHBIC
pacniakoBbIBatoTCsl B HUX. Ecniu 3Hauenue false, Bce maHHbIe 0TOOpaXkaroTCs
B OJTHOM 3aKpETIJICHUH.

IToToKH JAHHBIX

Mo’xHO onucaTh MOTOK IaHHBIX U3 OJIHOTO JIEHCTBUS B Apyroe. JlononHuTenbHble CBEACHUS 00
3JIeMEHTaX, YIOMSIHYTHIX B JAHHOM pa3jiefie, CM. B MOJIpa3/ieiie O CO3/JaHuU MOTOKOB JIAHHBIX pa3jelia
"MHCTpYKIIUM MO CO3JJaHUIO CXEMbI aKTUBHOCTH".

18 18
CRMCOK 3N8MEHTOE l Anpec KNMEHTa
167
% >
HalTH ToBap® Ha © MMedaTe agpecHoro
cKnage l\ ApNLIKa
1 M zaxka3a ALPECHBIM APNbIK
15 W
3anuce oBHOBNEHKUA YnakosaTe TOBADH
Fanacoe
y /
QEHOBUTE HaZY JaHHEIX OTnpaenTe TOBADEI
3anacos KNWEHTY
®urypa IjeMeHT Onucanue
15 ¥Y3en o0bekTa  IIpencrasisger naHHBIE, IIEpelaBacMbIe B IIOTOKE.
. Ordering — crmoco6 XxpaHeHUs] HECKOJIbKUX TOKEHOB.
. Selection — BbI3BIBacT mporiecc (GUIBTPAIMN JaHHBIX, KOTOPHIH
MOYKHO ONIPEAEIUTD Ha IPYTrOM CXEME.
. Upper Bound — 0 o3Hauaer, 4To JaHHBIE JOJDKHBI IIEPEIaBaThCS B
MMOTOKE HAMPsMYIO; * 03HaYaeT, 4YTO JaHHBIE MOYKHO XPAaHUTh B IMIOTOKE.
. Type — Tun XxpaHUMBIX U TIEpeIaBAEMBIX OOBHEKTOB.
16 3akpenienue  [IpencraBnseT naHHbIE, KOTOpPBIE AEHCTBUE MOXKET MOJIY4aTh IIPU
BBO/Ia BBITIOJTHCHUH.
. Type — Tun nepenanHbIX 0OBEKTOB.
17 3akpensieHue [IpencraBnser qaHHbIE, KOTOPBIE AEHCTBUE CO3/IAET MMPU BBHIMOJIHEHUH.
BbIBO/IA . Type — Tun nepeganHbIX 0OBEKTOB.

18 Y3en VY3en 00beKTa, Yepe3 KOTOPhIH AeWCTBUE MOXKET MOJIy4aTh MU CO3/1aBaTh
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napaMerpa JAaHHBIE.
AefcTBUA Hcnoinb3yercs, eciv NpeicTaBIEHHOE CXEMOM JEHCTBUE BbI3BIBACTCS U3
JPYroro AelcTBUs, 100 eClIu cXeMa OMUCHIBACT OMEPALIUIO WU (PYHKIIHIO.
. Type — Tun nepegaHHbIX 0OHEKTOB.
(ue IToTok CoenuHuTENb, KOTOPBIM T0Ka3bIBAET OTOK JAHHBIX MEXAY NEHCTBUAMU U
M0Ka3aHa) 00beKTOB y3J1aMH 00BEKTA.

UT0oOBI CO3/1aTh MOTOK 0OBEKTOB, HYKHO MCIIOJIb30BaTh
cpenctBo CoeqMHMTEIb IS CBS3U 3aKPEIUICHUS BBOA WU BBIBOJA TUOO
y3J1a 00bEKTa C IPYTUM IJIEMEHTOM.

. Selection — BeI3bIBaeT mpomecc (QUIBTPAIMU JAHHBIX, KOTOPHIHA
MOJKHO OIPE/IeSITh Ha APYroif cxeme.

. Transformation — BeI3sIBaeT mpeoOpasyromuii JaHHBIE POLECC,
KOTOPBI MOXKHO OTPEICIUTh Ha IPYTOi CXeME.

. IsMulticast — yka3piBaeT Ha BO3MOXHOCTH CYIIECTBOBAHHS
HECKOJIBKHX MOTYYaOInX 00bEKTOB UIIH KOMITOHCHTOB.

. IsMultiReceive —  ykas3piBaeT Ha BO3MOXXHOCTb  IOJYYCHHSI

BXOIHBIX NJAHHBIX N3 HECKOJIBKUX 00BEKTOB MJIM KOMIIOHEHTOB.

Huazpamma komrnoHeHmMoe

B Visual Studio Ultimate na cxeme xomnonenmos noka3zanbl YaCTH KOHCTPYKLIUU MTPOTPaMMHOM
cuctembl. CxemMa KOMIIOHCHTOB TTIOMOTaeT BU3YAIM3UPOBATH BEICOKOYPOBHEBYIO CTPYKTYPY CUCTEMBI U
MOBE/ICHUE CITYXO0, MPEJOCTABISEMBIX U MOTPEOISIEMbIX STUMU dJIEMEHTaAMH Yepe3 UHTEPQEIChL.

CxeMy KOMITIOHCHTOB MO>KHO HCIIOJI30BaTh, YTOOBI OMHUCATH KOHCTPYKITUIO CHCTEMBI, peaTu3yeMyIo Ha
T000M f3BIKE U B JTF0O0M cTHIie. Hy»HO TOJBKO ONpeeuTh YaCTH KOHCTPYKIIUH, B3aUMOICHCTBYIOIINE
C IPYTrUMH YaCTSIMU Yepe3 OrpaHnYCHHBIA HA0OP BXOIHBIX U BBIXOJIHBIX KaHAIOB. MOYKHO HCIIOIH30BATh
KOMITOHEHTHI JIF000T0 MaciTada, B3auMOCBS3aHHbIE JIFOOBIM CIIOCOOOM.

YreHue cxeM KOMIIOHEHTOB

B CHGI[YIOHleﬁ Ta6J'II/IIIe OIMMCAHBI 3JICMCHTBI, KOTOPBIC MOKHO UCIIOJIB30BAaTh HA CXEME KOMIIOHCHTOB, U
HUX OCHOBHBIE CBOMCTBA.
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Onucague ¥ OCHOBHBIE CBOMCTBA

Jomnyckaroiuii TOBTOPHOE UCII0NIb30BaHUE (PYHKIIMOHAIbHBIH
3JIeMEHT cucTeMbl. KOMIIOHEHT npejocTaBiiseT U noTpediisier
MOBE/IEHNE Yepe3 UHTep(Perchl U MOXKET UCIIOIBb30BaTh APyTUe
KOMITOHEHTHI.

MOo3KHO CKpbIBaTh WJIK OTOOpaxkaTb BHYTPEHHHE YaCTH KOMIIOHEHTA
C TMIOMOUIBIO 3JIEMEHTA YIpaBJiIeHUs "pa3BepHyTh/CBEPHYTH" (9).
KommonenT — 710 BHJ KJ1acca.

. SIBasieTcd HesIBHO CO31aBaeMbIM IK3eMILIAPOM. Ecian
3Ha4eHue true (Mo yMOJYaHUI0), KOMIIOHEHT CYIIECTBYET TOJIBKO KaK
apredakT KOHCTPYKIMH. Bo Bpemsi BHIIOIHEHUS CYIIECTBYET TOJIBKO
€€ 4acTb.

[IpeacrasnsieT rpynmmy cOOOIIEHUI WU BEI30BOB, PEATU3yEMbIX
KOMIIOHEHTOM U JIOCTYIHBIX ISl HCTIOJIb30BAHMS IPYTUMHU
KOMITOHEHTAMH WJTM BHEITHUMHU cucTeMaMHu. [IopT — 3To CBOKCTBO
KOMITOHEHTa, UMEIOIIIee B KaUueCTBE THITA UHTEpEiic.

[IpencrasmnsieT rpymmmy cooOIEeHN UITH BEI30BOB, OTIIPABIISIEMBIX
KOMIIOHEHTOM JAPYT'MM KOMIIOHEHTaM WJIM BHEIIHUM CHUCTEMAaM.
KoMmoneHT npeaHa3zHayeH i COeAMHEHUS C KOMITOHEHTaMHU,
KOTOpPBIE MTPEIOCTABIIAIOT XOTs OBl 3T onepanuu. [lopT umeer B
KadecTBE TUIIA UHTEP(DEIC.

MosKeT UCTIOIB30BaThCs IJIsl YKa3aHUs, 9TO TpeOyeMbIii mHTepdeiic
OJHOTO KOMIIOHEHTA MOYKET COOTBETCTBOBATH NIPENOCTABIEHHOMY
uHTep(ercy Ipyroro KOMIOHEHTA.
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3aBUCUMOCTH TaK)K€ MOKHO MCIIOJIb30BaTh B OoJee 001eM ciyyae
npu paboTe ¢ AIEMEHTaMU MOJIENIHU, YTOObI [10KA3aTh, YTO
KOHCTPYKLUSI OJJHOT'O 3aBUCUT OT KOHCTPYKLIUH JIPYyTOTO.

ATpHuOYT KOMIIOHEHTA, TUIl KOTOPOT'0, KaK MPaBUIIO, SIBISIETCS
JIpYT'MM KOMIIOHEHTOM. YacTb UCIIONb3yeTCsl IPU BHYTPEHHEM
MIPOEKTUPOBAHUHU €€ POAUTEIHCKOT0 KoMrnoHeHTa. ['paduuecku
Y4aCTH MU300paXkaroTCsl BIOKEHHBIMU B POJIUTEILCKUI KOMIIOHEHT.
YTo0bl CO3/1aTh YacTh CYIIECTBYIOIIETO TUIIA KOMIIOHEHTA,
neperammre KOMnoHeHT u3 IIposoanuka no moaenssm UML B
KOMITOHEHT-BJIAJIEIIEIL.

UYTo0bl CO3/1aTh YacTh HOBOTO THUIIA, BEIOEPUTE

MHCTPpYMEHT KOMIIOHEHT U IIEeTKHUTE KOMIIOHEHT-BJIA IENell.
Hanpuwmep, komnonent Car nmeer

gactu engine:CarEngine, backLeft:Wheel, frontRight:Wheel u 1. 1.
Heckonbko yacTeil MOTyT UMETh OJIMH U TOT )K€ THUII, U pa3Hble
KOMIIOHEHTBI MOT'YT UMETh YaCTHU OJHOTO THIIA.

. Tun. Tum yactu, onpeaensieMblid B IPyTrOM MECTE
Mozenu. Kak mpaBuiio, TUIIOM SIBJISI€TCA IPYrol KOMIIOHEHT.
. KosmmuecTBo 3j1eMeHTOB. [10 yMOITYaHHIO UCIIOJIB3YETCS

3HaueHue 1. MoxHo 3amath 3HaueHue 0.1, 4TOObBI yKa3arh, YTO 4acTh
MOKET UMeTh 3Hauenue NUll, wim 3amare 3HaueHne *, 9TOOLI
yKa3aTh, 4TO YaCTh SIBISACTCS KOJUICKI[HMEH SK3eMILIIPOB TaHHOTO
tumna. Takke B KaueCTBE 3HAYEHHSI MOKHO 3aaTh J000€
BBIpa)KEHHE, KOTOPOE MOKHO OLICHHThH B YHCIIOBOM JIMalla30He.

CoenunHenue Mexy TpeOyeMbIMU ITOpTaMu UHTep(elica o JHOM
YaCTH U MPEJOCTaBIEHHBIMU MOpTaMu UHTepdeiica Ipyroil.
Peanusanus cOOpKHM 4acTH 7151 pa3HbIX KOMIIOHEHTOB MOKET
paznnuatecs. CoelMHEHHBIE YaCTH JOJDKHBI UMETh OJVH
POIUTENBCKUIT KOMITOHEHT.

Cas3pIBaeT nopt ¢ HHTEpeiicoM 0AHON U3 YacTen

KOMITIOHEHTa. YKa3bIBaeT, YTO COOOIEHUs, OTIIPaBICHHbIE
KOMITOHEHTY, 00pa0aThIBAIOTCS 3TON YaCThIO, UJIM YTO COOOIICHHS,
OTIIPABJICHHBIE 3TON YaCThIO, OTCHUIAIOTCS U3 POJUTEIBCKOIO
KOMITOHEHTA.

YKa3bIBaeT, 4TO OJIMH KOMIIOHEHT Hacleayercs oT Apyroro. Yactu u
uHTEepQeiichl HacIeyI0TCS.

ITo3Bomser CKpPbIBATh WJIN 0T06pa)KaTB BHYTPCHHUC YaCTU
KOMIIOHCHTA.

I[J'I}I JOITIOJTHUTCIIbHBIX HpPIMC‘-IB.HPIfI. KOMMGHTapI/Iﬁ MOXXHO CBA3aTh
C HCOIpaHNYCHHBIM YHUCJIOM 3JICMCHTOB HAa CXEMCE,
BOCIIOJIb30BABIINCH MHCTPYMCHTOM COC}IHHHTGJ’IBH&H JUHHUA.
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JlaGopaTopuas padora 15. Coznanue quarpamm B Visual Studio Ultimate

Co30aHue AuazpaMMbi 8apUaHMOE UCIO0JIb308aHUsI

B Visual Studio Ultimate MOXHO cO3AaTh cxeMy 8apuanHmos Ucnoaib306anusl, 9T00bI 000OIUTL CBEACHUS
O TOM, KTO UCTIOJIb3YET MPHIIOKEHHUE WIN CHCTEMY, M KaKUE IEHCTBUS C 3TUM MPHIIOKCHHEM WU
CHCTEMOW OHU MOTYT BBITIOJHSITb.
C OMOIIIBIO CXEMBI BAPUAHTOB UCIIOIB30BaHUSI MOYKHO BECTH OOCYXKJICHHS U TIepe/IaBaTh CBEJCHHS O
CIICAYIOIIEM.

e CueHapuu B3aMMOJICHCTBHSI CHCTEMBl WM TPHIOKEHHUS C JIIOJbMH, OpPraHH3alUsIMH WU

BHEIIHUMHU CHUCTEMaMHU.

e Ilenn, KOTOPBIX C MOMOIIBIO CXEM CMOTYT IOCTUYb COOTBETCTBYIOIIUE CYOBEKTHI.

e OO6nacth QyHKIIMOHUPOBAHUS CUCTEMBI.
Ha cxeme BapraHTOB UCIIOJIB30BaHUS HE OTOOPAXKAIOTCS MOAPOOHOCTH BAPHAHTOB UCIIOJIb30BAHUS, A
TOJILKO 0000IIAIOTCS CBEACHUS O HEKOTOPHIX OTHOLICHUSX MEXKy BADHAHTAMH HCIIOJIb30BaHMS,
CyObeKTaMH U cucTeMaMH. B yacTHOCTH, Ha cXeMe He 0TOOPaKaeTCs MOPSIOK BHITOTHEHUS JCUCTBHIMA
IUTSL IOCTHDKEHHS [IeJIeH B Ka)KJIOM BapHUaHTE UCTIOIB30BAHUSA. DTH MOJIPOOHOCTH MOYKHO OIUCATh B
JAPYTUX CXeMaxX U JIOKyMEHTaX, KOTOPhIe MOXHO CBSI3aTh C KaXJIbIM BAPHAHTOM HCIIOJIh30BaAHUSI.
B npenocTaBieHHBIX OMUCAHUSIX BAPUAHTOB UCIIOIB30BaHUS HMEETCS HECKOIBKO TEPMUHOB, UMEIOIIINX
OTHOIIICHHE K 00JIACTH aKTUBHOCTH, B KOTOPOW ()YHKIIMOHUPYET cUcTeMa, Harpumep, "TIpomaxu",
"Mento", "Knuent" u 1. A. BaxHO 4yeTKo onpeneanTb 3TU TEPMUHBI U UX OTHOLLEHUS.
BapuaHThI UCTIOIB30BaHUS TO3BOJISIOT OMUCATh TOJIBKO (DYHKIIMOHAILHBIC TPEOOBAHHUSI K
cucteme. [Ipoune TpeboBanus (Hanmpumep, Ou3Hec-mpaBuia, TpeOOBaHUS K KAUECTBY OOCITYKUBaHUS U
OTpaHUYCHUS pealln3alliK ) HEOOX0IUMO NPECTABIIATh OT/IEIBHO. APXUTEKTYpa U MOAPOOHOCTH
BHYTPEHHEH CTPYKTYpBI TAaKXK€ HYKHO OIUCHIBATH OTACIHHO.
B sTOM pazznene B mpuMepax OnMchIBaeTCs BE0-CaliT, Ha KOTOPOM KIIMEHTHI MOTYT 3aKa3bIBaTh €1y U3

MCCTHBIX PECCTOPAHOB.
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e Cybwexm (1) — »3TO Kiacc IHIl, OpPraHU3alWil, YCTPOWCTB WM BHEUIHUX MPOrPAMMHBIX
KOMITIOHEHTOB. B3aMMOICHCTBYIOLINX C cucTeMoil. [IpuMepaMu CyObeKTOB SIBISIOTCS ClIEAYIOIINE:
Kimment, Pecropan, /laTunk TemrepaTypsbl, Y CTpOHCTBO aBTOPHU3ALUN KPEIUTHBIX KapT.

e Bapuanm ucnonv3osanus (2) npeAcTaBisieT ASUCTBUs, COBEPIIAEMbIE OJHUM WIM HECKOJIbKHUMHU
cyObeKTaMHu JUIsl JTOCTHXKEHHUS OIpeneieHHOM Ienu. llpuMepamu BapuaHTOB HCIOJIB30BaHUS
ABIISIOTCS cienyronue: 3akas eipl, O6HoBIeHue MeHIo, OOpaboTKa riarexa.

Ha cxeme BapraHTOB UCIIOJIb30BaHUSI OHU aCCOLMUPOBAHHI (3) ¢ CyOBEKTaMH, BHIITOJIHAIOMINMHI UX.

e Cucmema (4)— »o10 mo0OOW O00BEKT B pazpaborke. CHCTEMON MOXeT OBbITh HEOOIBIION
MIPOrpaMMHBIN KOMIIOHEHT, CyObEeKTaMU KOTOPOH SIBJISIFOTCSI IpyTe MpOorpaMMHbIE KOMITOHEHTHI,
MIOJTHOE TPUJIOKEHHWE WM KPYIHBIA paclpeseleHHbl Habop NPHIIOKEHHH, pa3BEepHYTHIX Ha
HECKOJIbKUX KOMITbIOTEpax U ycrpoicTBax. [Ipumepamu nojacucreM sSBIsIOTCS cienyomue: "Beb-
caiit muist 3aKasa ezpl", "busHec mo nocraske enbl'”, "Beb-caiiT, Bepcus 2".



67

Cxema BAapHWAaHTOB UCIIOJB30BaHUA MOXKET IMOKAa3bIBATh, KAKUC BAPHUAHTHBI UCITIOJIb30BaAHUSA
MOAACPIKUBAKOTCA CHCTEMOM WJIU €€ MOACHUCTEMaMH.

OcHOBHBIE TaNbI CO3JaHMA CXEM BAPHAHTOB HCII0Jb30BAHUA

Co3nanue HOBOM cXeMbl BADUAHTOB MCIOJIb30BAHUS

1.

2.
3.
4

B Mento Apxurtekrtypa BoiOepute myHKT C0o31aTh cXeMY.

B paznene la6aoubl menkaute UML-cxema BApHAHTOB HCHOJIb30BAHMS.

Hazosure cxemy.

B oGnactu JIo6aBUTh B MNPOEKT MOAEJIHUPOBAHUSA BHIICIUTE CYIICCTBYIOIIMA TPOSKT
MOJCJIUPOBAaHUS B peuieHun wik BbiOepuTe Co31aTh HOBBIN NPOEKT MOAEJIMPOBAHUA U
Haxxkmute kHonKy OK.

CO3[[3HI/I€ CX€MbIl BAPDUAHTOB UCIIOJbB30BaAHUA

1.

o

[leperanute rpanuis [logcucremMbl U3 MaHENU 3JIEMEHTOB Ha CXEMY, YTOOBI MPEIACTABUTH BCIO
CUCTEMY WJIH €€ OCHOBHbIE KOMIIOHEHTBI.

e MoXHO co3/1aTh CXeMYy BapUaHTOB MCIOJIb30BaHUA 0€3 IPaHUIl CUCTEMBI, €CIH HE HYKHO
ONMCHIBaTh, KAKUE BapHaHThl HCIIOJIb30BAHUS TOJACPKHUBACT CUCTEMA WIH €€
KOMITOHEHTHI.

o [Ipu HEOOXOAMMOCTH TIEpPETAIINTE YTOJI N300paKEHUS CUCTEMBI, YTOOBI YBEIIMYHTD €T0.

e IlepeumenyiiTe CUCTEMY COOTBETCTBEHHO.

[leperanure Cy0beKTbI U3 MTaHEIHN 3JIEMEHTOB Ha cXeMy (pa3MecTUTE MX 3a IpeJeaMU I'PaHull
000K CUCTEMBI).

e CyOBeKThl TPEACTABIAIOT KJIACCHI TOJB30BATENICH, OpPraHU3allMii M BHEIIHUX CHCTEM,
B3aMMO/ICHCTBYIONINX C JAHHOW CUCTEMOH.

o Ilepeumenyiite ux. Hampumep: "Knuent", "Pecropan", "Opranuzamus, BblIaBIIas
KPEIUTHYIO KapTy".

[leperanuTe BApUAHTHI MCIOJIb30BAHUS U3 [TAHENIN AIEMEHTOB B COOTBETCTBYIOILIUE CUCTEMBI.

e BapuaHThl WCMONB30BaHUSA TMPEICTABISIOT JEUCTBHUS, BBINOJHIEMbIE CYOBEKTaMU C
MTOMOUIBIO CUCTEMBI.

o IlepeumenyiiTe Ux, UCMOIB3Ys HA3BaHUA, KOTOpble OYIyT MOHATHBI ATUM cyObekTam. He
WCIIONB3YITE HAa3BaHUs, UMEIOIIE OTHOIIEeHUE K koay. Hanmpumep: "3aka3 exsr", "Omiata
enpl”, "JlocTaBka enpr".

e HauHuTe ¢ caMbIX KpYyNHBIX TpaH3aKLUi, TaKUX Kak 3aKa3 €/bl, a 3aTeM IEpPexXo/uTe K
OoJiee METTKUM B3aUMOJIEHCTBUSM, TAKUM Kak BbIOOp IyHKTa MEHIO.

o IlomecTuTe KaXablii BapHaHT MCIIOJIB30BAaHMUSI B CHUCTEMY WM KPYIHYIO MOJICUCTEMY,
00eCTeYnBAONIYI0 €r0 peain3aluio (MUTHOPUPYS pas3iuuHble BUAbBI U KOMIIOHEHTHI,
HCIOJIb3YEMBIE TOJIBKO JJISl CBSA3H C MOJIb30BATEIIEM).

e MOoXHO cO03/1aTh BapuUaHT MHCIOJIb30BaHUS 3a MpeJeslaMH TPAHUIBI CHUCTEMBI, YTOOBI
M0Ka3aTh, YTO OH HE MOJAJEPKUBAETCS CUCTEMON (BO3MOXKHO, B OINpEAEICHHONW BEpCUU
WJIM BBIITYCKE).

Haxwmure kHONKY AcconManusi Ha TIaHEIW 3JIEMEHTOB, 3aTeéM IOCJIEOBATEIbHO BBIOEpUTE
BapUaHT MCIIOJIb30BaHUA M CYOBEKTa, y4YacTBYIOUIETO B BapHaHTE HCHOJIb30BaHUsA. CBKUTE
KK/l CYyOBEKT C COOTBETCTBYIOIINM BapUaHTOM HCIIOJIb30BAHUS [TOT00HBIM 00pa30oM.
Crpykrypupyiite BApUAHTHI MCIIOJIb30BaHUs c ITOMOLUIBIO
otHomeHni Briouenue, Pacuimpenue u O6o0menue. UtToObl  co3gaTh  KaXAYH0 U3 ITHX
CCBUIOK, TIOCJEN0OBATEIbHO UIEJIKHUTE HMHCTPYMEHT, HCXOIHBIA BapUaHT HCIOJb30BaHUSA U
[I€JIEBOM BapUAHT MCIOJIb30BAHUS.

Onuiure BapuaHThl UCIIOJIb30BaHUs 0oJiee MoIpOOHO.

CoznaiiTe OTAENBHBIE CXEMbl JJIS PA3JIMYHBIX TOJCHUCTEM WJIM Pa3HbIX TPYII CBA3aHHBIX
BapHaHTOB MHCIIONb30BaHMs. Bce cXeMbl B OZHOM IIPOEKTE MOJEIHUPOBAHMS  SBISIOTCSA
MPECTABICHUAMHU OJTHOM MOJIEIIH.

Co31anne cy0ObeKTOB M BADHAHTOB MCIO0JIL30BAHMSI
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OCHOBHOM IIETBIO CXEMbI BAPUAHTOB MCIOJIL30BAHUS ABJISIETCS MTOKA3aTh, KTO B3AMMOJCHCTBYET C
CHUCTEMOM U KaKUX LEJIEN OHU MPU 3TOM JOCTUTAIOT.
e Coznaiite Cy0ObeKTbI, 4YTOOBI TMPEICTABUTHh KJIACChl JIIOJIEH, OpraHU3alMii, JPYTrUX CHUCTEM,
IIPOrpaMM WJIM YCTPOMCTB, B3aUMOJAEHCTBYIOIIUX C JAHHOW CUCTEMOM WM ITOJCUCTEMOM.
e Jlyg KaXI0ro OTAEILHOIO Habopa IeJeil onpeaAenuTe CyObeKThI 110 TUIY Wiau poiu. [Ipu
3TOM (PU3WYECKUE JIMIIA WM CYIIIHOCTH MOTYT COBIanaTh ¢ HUMu. Hanpumep, Pectopan u
KimeHt — otnenpHbIe CyOBEKTHI, XOTSI HHOTJIA COTPYIHUK PECTOpaHa MOXKET BBICTYIATh B
KayeCTBE KJIIMCHTA.
e Co3zmaiiTe BApMAHTHI MCIOJIL30BAHUS JIJIST KOKJIOU 1IN, KOTOPOH CYOBEKT CTPEMHUTCS JOCTUYD
B CHUCTEME.
e HazoBuTe M ONUIIMTE BapHAHTHl UCIOJIB30BAHUS CIOBAMH, IMMOHATHBIMU CYOBEKTY, a HE
TEpMUHAMU pealu3aliu.
e Hcnonp3yiiTe Accomuamum, 9To0bI CBSI3aTh CYObEKTOB C BApUAHTAMH HCTIOJIb30BaHUSI.
HacnenoBanue Mexay cyobekTaMu

JiE,
L
4" OnnNaTtuTe
N
KnieHT
/|“-|.-
&) [ BrfBpaTe MECTa

N
KnuedT Knyba
Mexny cyObeKTaMH MOKHO c03/1aTh cBsA3b O000menne. Crnenuain3upoBaHHbIN CyObEKT, TAKON Kak
Knunent Kity6a B npuBeieHHOM ITpUMepe, HacaelyeT BapuaHThl UCII0JIb30BaHUsI 0000IEHHOr0 CyOBeKTa,
B JaHHOM citydae KnuenTa. Yka3zaTelnb CTpenky JODKEH yKa3bIBaTh Ha OoJiee 001ero cyobekra
(Knnenta). IIpu co3gannu cBsi3u cHavaja ykaxkxure 0oJiee crieualu3ipOBaHHOIO CyObeKTa.
Criennanu3upoBaHHBIM CyOBEKT MOKET UMETh JIOTIOJIHUTEIbHBIE COOCTBEHHBIE BAPUAHTHI
UCMOJIb30BaHUS, HE JOCTYIHbIE IPYTUM CYObEKTaM.
Buumanmue
He pexomenayeTcst co3aaBaTh IUKIJIbI OTHOIIEHUH 00001IeH s, TaK KaK 3TO IPUBOAUT K TOMY, UYTO
cyobekT 00o0miaer cam ceOs. L{ukipl MOTYT cTaTh IPUYMHON OIINOOK.
Jlpyrue 3Ha4KHu cy0beKTOB
BmecTto Toro 4ro0s! HCIOIb30BaTh CTAHJAPTHBIE KOHTYPOTrpaMMBbl, J1JIsl IPEJCTABICHUS CYObEKTa MOKHO
HCIOJIb30BaTh HACTpanBaeMble 3Hauku. Hanpumep, MOKHO W3MEHUTH BHEIIHUN BT 3HAaUKa, 4YTOOBI OH
HallOMHMHAJ YCTPONCTBO, PECTOPaH, OAHK U T. 1.
H3menenne BHEIIHEr0 BUAA CyObeKTa
1. IllenkHure cyOBEKT MpaBOi KHOMKOW MbIIIK U BeiOepuTe CBolicTBA.
ITosBuTcs okHO CBoOlicTBA.
2. 3apaiite cBoiicTBO IIyTh K N300pakeHUI0, YKa3aB pacIojiockeHne (aiira n300paKeHusl.
e MOoXHO HCHOJB30BaTh 000N M3 HECKONBKHX JOMYCTHMBIX (hopMaToB H300pakeHUi,
BKJrOYas .gif, .jpg, u .bmp.
o Ucnonw3yiiTe ¢aiin, BKIIOYEHHBIH B CHUCTEMY YIPABJICHUS BEPCHUSMHU DELICHUS WIU
MpoeKTa, 4ToObl (ailm ocTaBajics IOCTYNHBIM IMpPU TMEPEMEIICHUH WIH KOMHUPOBAHUU
peLIeHus.
3. UYroObl perummupoBaTh 3TOT BHJ Ha JPYTUX CXeMax BapHaHTOB HCITOJIb30BAHHS, CKOMUPYHTE
CYOBEKT M BCTABbTE €r0 B IPYT'YIO CXEMY.
e lI3MeHeHne u300pakeHHUs] NPUMEHUMO TOJBKO K MPEICTABICHUIO HAa OINpeAesIeHHOU
cxeme. OHO HE MPUMEHUMO K 6a30BOMY 3JIeMEHTY Mojenu. Eciu nepetamuTs CyObeKkT U3
ITpoBonHuka no monensmM UML Ha npyryro cxemy, OH OTOOpa3HuTCs B BUJE CTaHIApTHOU
KOHTYpPOTPaMMBI.
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KoauuyecTBO 371€MEHTOB MEXKITY CyﬁLeKTaMI/I H BapUaHTaAMHU UCII0Jb30BaAHUA
Accounaum{ MCXKAY Cy6'beKTOM 1 BApUAaHTOM HCIIOJIb30BAHHA MOKET IIOKA3bIBAThb KOJIUYECN B0
ajlemMeHmoe Ha KaXKA0M OKOHYaHHH.

Ll
ol

P
‘] Jakasate eqy
1 *

KnanenT

Paznoobpaswe

IIpumeyanue
Ecnu koam4ecTBo 371eMEHTOB 000MX OKOHYAHMH accOLMAlMK paBHO 1, OHU He 0TOOpaXkaroTCsl Ha CXeMe
BAPUAHTOB UCIIOJIb30BAHUS.
ITo ymonyaHHIO KOJIMYECTBO 3J€MEHTOB paBHO 1. B cTporoii nuutepnperanun Mojaeiau papHoe 1
KOJIMYECTBO JIEMEHTOB 03HAYAET, 4TO, HAIPUMED, KAKbIM 3aKa3 pa3MELIAeTCs TOJIBKO OJHUM
KJIMEHTOM, ¥ YTO Ka)KJbli KJIIMEHT pa3MeIacT TOJILKO OJMH 3aKa3 3a pas.
KonnyecTBo 351eMEHTOB MOKHO U3MEHHUTb.
[Tpumep.

AL,

[ JakazaTte eqy

n v *

PecTopau

PazHoobpaiuve

e UYro0Bl yKa3aTh, YTO HECKOJBKO CYOBEKTOB OJIHOTO KJlacca MOIYT Y4acTBOBAaTb B OJHOM
BXOX/ICHUM BapHaHTa HCIOJb30BaHUS, HAa OKOHYAHUU CYOBEKTa B aCCOLMAIMU YKaXHUTE
KOJMYECTBO 3JI€MEHTOB 1..*.

Ha wimocTpanny nokaszaHo, 4TO B BBIIIOJHEHUH OJHOTO 3aKa3a MOT'YT y4acTBOBAaTh HECKOJIBKO
pPECTOpPaHOB.

e UroObl yKka3zaTh, 4TO KaXJblii CYOBEKT MOXET OJHOBPEMEHHO YYaCTBOBATh B HECKOJBKHUX
BXOXK/ICHMSX BapHaHTa MCIOJb30BaHUS, HA OKOHYaHUU BAPUAHTA HCIIOIB30BAHMS B aCCOLMALIUN
YKaKUTE KOJIMUYECTBO 3JIEMEHTOB *.

Ha wimoctpannu nmokaszaHo, 4YTo KaXKIblii pECTOpaH MOKET OJJHOBPEMEHHO paboTaTh HaJl HECKOJIBKUMHU
3aKa3aMHu.
3agaHue KOJIMYeCTBA 3JIEMEHTOB B aCCOLMAIIUM
1. [lenkHuTE accoLMAIUIO MPaBOK KHOMKOM MbIIK U BbIOepuTe CBoOMCTBA.
2. Passepnure croiictBo IlepBasi poJib wim Bropasi poJis.
Ponb — 3T0 21€MEHT HA OTHOM OKOHYAHHUU aCCOLUALINU.
3. BwiOepute U3 cienyromiero crucka 3HaueHue s cBorictBa Multiplicity.
e 1— 4yroObl yka3aTh, YTO TOJIBKO OJHMH SK3EMIUIIP 3TOM POJM MOXET y4yacTBOBATh B
Ka)KJI0! CBS3H.
e 1.* — uroOBI yKa3aTh, YTO B KaXKAOH CBA3M MOXET y4yacTBOBaTb OJIMH WM HECKOJIBKO
AK3EMIUISIPOB 3TOU POJIH.
e 0..1 — uro0BI yKa3aTh, YTO y4aCTUE HE SABIACTCS 00S3aTEIBHBIM.
e *—4ro0Bbl YKa3aTh, YTO B CBA3M y4yacTByeT 0 mim Gosiee SK3eMIUISIPOB ATOH POJIH.
IIpumeyanue
MHorue komMaHAbl HE pa3MEIAl0T CBEICHHS O KOJUYECTBE DJIEMEHTAX HA CXeMaxX BapHAHTOB
HCII0JIb30BaHUs, OCTABIIAsA 3HaYEHME 110 yMoJIYaHHo 1. B 3ToM ciydae 3Tu cBeIeHUs IPENOCTABIIAIOTCS B
OTJZIEJIbHBIX ONMCAHUAX BAPUAHTOB MCIOJIb30BaHUsA. B 3TOM Cilydae KOJIM4ecTBa 3JIEMEHTOB Ha CXeMax
BAapHaHTOB UCIIOJIb30BaHUS CKPBITHI.
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Hcnoab3oBanne cy0beKkTa WM BADHAHTA MCI0JIb30BaHUSA HA HECKOJIBKHX cXeMax
MoO>HO TIOKa3aTh OJJHH U T€ ke CyOBEKThl M BAPHAHTHI UCTIOIb30BaHUS Ha HECKOJIBKUX cxemax. [Ipumep.

e Ha pa3HbBIX cxemMax MOXXHO OIMCATh pa3Hble BapUaHThl MCIIOJIb30BaHMs, B KOTOPHIX y4acTBYET
OJIMH CYyOBEKT.

e OpaHy cxeMy MOYHO HCIIOJIb30BaTh, YTOObI MOKa3aTh CYOBEKThl M IOJCHCTEMBI, C KOTOPHIMU
CBS3aH BapHAHT MHCIIONB30BaHMA, a JAPYI'Yyl0 — 4YTOOBI IIOKa3aThb CTPYKTYpY BapHaHTa
HCIOJIb30BAHUS, COCTOSIYIO U3 BKJIIFOUCHHBIX U PACIIUPEHHBIX BAPMAHTOB UCIOJIb30BAHHUS.

Oto0paxeHue 01HOT0 Cy0ObeKTa MM BAPHAHTA HCIOJIB30BAHNS HA Pa3HbIX CXeMax

1. Cozpaiite cyOBEKT UM BapuaHT UCIOJIb30BAHUSA HAa OJTHOU CXeMe.

2. Cozpaiite Apyryro cXxeMy BapHaHTOB UCIOJIb30BAHMUA.

3. Ileperamure cyOBEeKT WM BapuaHT Hcnoiib3oBaHus u3 IIpoBogHMKa mo MoJesiM Ha HOBYIO
CXEMY.

IMpumeyanue
Ecnu pasmecTuTh Ha HOBOM CXeMe CyOBEKT Y BApUaHT UCIOIb30BAaHUS, KOTOPBIE YK€ CBSI3aHBbI JAPYT C
JPYyroM, acCOlMaLusl MEKIy HUIMU aBTOMaTHYECKU OTOOPA3UTCs HA HOBOH CXeMe.
Onucanye BAPHAHTOB MCNOJIb30BAHNS B OAPOOHOCTAX
BapuaHT ucronb30BaHus IPECTABISET CIEAYIOLIEe.

e llenb cyOBEKTa MpH UCTIONB30BAHUH CUCTEMBI, HanpuMep, I1okymka epl.

e Opnux wm Gonee cyenapues, T. €. MOCIEAOBATENBLHOCTEH 11aroB, COBEPLIAEMBIX IS JOCTUKCHUS
ey, HanpuMmep,: {3aka3 eapl, Omiara, JloctaBka}. [loMuMo yCHemIHbIX CIICHAPUEB MOXKET OBIThH
HECKOJIbKO CLIEHApUEB MCKIIIOYeHUH 1 cOoeB, Hanpumep, KpeautHas kapta OTKIOHEHA.

[Ipu onucaHuy BapuaHTOB KCIIOJI30BAHKS MOKHO MCIIOJIb30BaTh pa3Hble YpOBHU AeTanu3anuu. Ha
paHHUX 3Tanax pa3paboTKU JOCTATOYHO UMEHH CXEMbl BAPMAHTOB UCIOJIb30BaHUsA. BriocaencTeuu
MO’KHO €03/1aTh 0o0Jiee MMoIpOOHbIE OIMCAHUS CLIEHAPUEB.

B Visual Studio Ultimate M0O>xHO om¥caTh BapUaHT UCTIOIH30BAHUS HECKOJIBKIMH CIIOCO0aMH, KOTOpPbIE
MO’KHO UCIIOJIb30BaTh MO OTAEIBHOCTH UM BMECTE.

e  CBsKuTE BapuaHT UCHOJIb30BAHUS C IPYrOM CXEMOM WJIM CXEMaMHU ITPOEKTa.

e (CxemMa aKTUBHOCTH IIO3BOJISIET COCTaBJIATh OoJjiee CIIOXKHOE OINHCaHHe Ipoliecca,
WCIOJIb3YS IIMKJIbI, BETBU U MapaljiesibHble MOTOKH. Ha cxeme akTHUBHOCTH TaK)Ke MOKHO
M0Ka3aTh MOTOK JIaHHBIX MEX]y Pa3HBIMH YacTSMU Mpoliecca.

e (Cxema mocienoBaTeIbHOCTEH MO3BOJIIET OMMCHIBATH CIIOXKHBIE PAJbI B3aUMOJEHCTBUIN
MEXy pPa3HbIMH CyObeKTaMu. Takke 3Ty cXeMy MOKHO HCIIOJIb30BaTh, YTOObI MMOKa3aTh,
YTO IPOUCXOAUT B CUCTEME B OTBET Ha KaK/Jblii BAPUAHT UCIIOJIb30BAHMUS.

e CBsKuTe BapMaHT WHCHOJB30BaHUA co crTpaHuned OneNote wunum mnaparpadom, MOAPOOHO
OTHCHIBAIOLIUM BapUaHT UCIOIb30BaHUSI.

e CBsDKHUTE BapHaHT MHCIOJB30BaHMUA C JOKyMeHTOM Word, B KOTOpOM CIIEHapuM BapuaHTa
WCII0JIb30BAaHHUS OMMCHIBAIOTCS C MIOMOIIBIO TEKCTA, CHUMKOB 3KPaHa U APYTUX CPE/CTB.

Casi3bIBaHHE BADHAHTA HCIIOJIB30BAHMA CO CXeMOH MK (ailjioM B OJHOM pelICHUH

1. Coszpmaiite cxeMmy, HampuMmep, CXEMYy IOCIEAOBATEIIBHOCTEH WJIM CXeMy JCHCTBUM, YTOOBI
POMIITIOCTPUPOBATh CLIEHApHH BapHaHTa UCIOIb30BAHUS.

2. Bepnurech kK cxeMe BapHAHTOB UCIIOJIB30BAHMS.

3. Ileperamute cxemy unu (aiin U3 o6o3peBatels peleHuil Ha MyCTYI0 YacTh CXEMbl BapHAHTOB
UCIOJIb30BaHUS.

4. Hcnonp3yiiTe HMHCTPYMEHT 3aBHCHMMOCTb, YTOOBl COEAMHUTh apTeakT C BapHAHTOM
HCIOJIb30BaHUS.

CasizpiBaHue ¢ (paiiyIOM pelieHNsl, TAKAM Kak JokyMeHT Word niau npesenranusi PowerPoint

1. Co3zpaiite JOKYMEHT, B KOTOPOM CLIEHApHUil BapuaHTa MCIIOIb30BAHUS OMUCHIBAETCSA C MTOMOLIBIO
TEKCTa, CHUMKOB 9KpaHa U IpyruX CPEJICTB.

2. JloGaBbTE JOKYMEHT B PEIICHHE.

a. Ilepemecture nokyment Word B nanky Windows, B KOTOPOI COXpaHEHO pelleHHE.

b. B o0o3peBarene pelieHWd IMICIKHATE PEIICHUE MPABOH KHOMKOW MBIIIN, BBIOEPHUTE
koMaHay Jlo6aBuTh U menkHuTe CylecTBYHOIIMA 3JIeMEeHT.
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c. Ilepeitnute k nokymenty Word u menkaute Jlo6aBuTh.
Hokyment Word oToOpakaeTcst B Ianke pemeHus B 0003peBarese peueHui.

3. Ileperamurte nokymeHT Word u3 obo3peBarenst pelIeHUN Ha MYCTYIO YacThb CXEMbl BapHAHTOB

HCIOJIb30BaHUS.
[TosiBnsieTcst HOBBIN apTedakT.

4. Wcnonp3yiiTe HMHCTPYMEHT 3aBHCHMMOCTh, 4YTOOBI COCAMHUTH apTe(akTr ¢ BapHAHTOM
UCIOJIb30BaHUS.

CasizpiBaHue ¢ 001IHM I0KYMEHTOM, 3JieMeHTOM OneNote nin Bed-cTrpaHunei

1. Tlomyuutre URL-ampec obmiero anemeHTa. 3T0 MOXKET OBbITh, HAIPUMED, ITyTh K CeTeBOMY (pailry,
HaunHatoumics ¢ \\, wmn URL-anpec BeO-cTpanunbl win caiita SharePoint, HaunHarommuiics ¢
http://, unm ccpuika Ha pa3zgen, crpaHully win naparpag OneNote, HauMHarOMIMIiCA ¢ onenote:.

2. Bribepure ApTeakT Ha MaHEIU SJIEMEHTOB U IICIKHUTE HAa MOBEPXHOCTH CXEMbI BapHUaHTOB
UCIOJIb30BaHUS.

3. BriOpaB HOBHII apTedakT, BBeauTe nin BcraBbTe URL-anpec B cBoiicTBo 'mmepcecebLika.

IIpumeuanue

JIBa>KbI MIEIKHUTE apTePaKT, YTOOBI OTKPHITh CXEMY WJIH JJOKYMEHT, C KOTOPBIM OH CBSI3aH.
Casi3bIBaHHE BADUAHTOB UCII0JIL30BAHUSA C PA00YHMH JIeMeHTAMU.

Ecnu B mpoekre ucnonbiyercst Visual Studio Team Foundation Server 2010, u ycranosnen Cpen.
Komananslit 0003peBarenb, MOXKHO CBA3aTh KaXK/IbIii BAPUAHT UCIIOJIB30BAHUS ¢ paOOYUM HJIIEMEHTOM B
Team Foundation.

DT0 MO3BOJISAET BBHIOJIHATH CIEAYIOIINE ACHCTBUS.

e Omnmcarp BapHaHT UCIIOJIB30BAHUSA B CBI3aHHOM pabodeM diieMeHTe. B 4acTHOCTH, €Clii B TIPOEKTE
ucrnonbszyercss (GopmanbHbiil mabnon mponeccoB Visual Studio, MOXXHO cO34aTh CCBHUIKY Ha
pabounii 3IeMEeHT BapHaHTa UCIOJIb30BaHUSA. JTOT THI pabovero 3JIeMeHTa MPeJOCTaBISEeT MO
JUIS. OIIMCAaHMsI LI€TIEHN U CLieHapUEeB BapuaHTa UCIIOJIb30BAHMS.

e CBsKUTE TECTOBBIC CIy4yal C 3TUM BapHaHTOM HCIOJB30BaHUS, YTOOBI MMETh BO3MOXKHOCTH
[0JIyyaTh OTYETHl O TOM, B KakOil CTENEeHM pa3padaTblBa€Mbli KOJA pealu3yeT BapUaHT
HCIOJIb30BaHUSI.

e CBskuTe 337aud C BapUAHTOM MCIIOJIb30BaHMs, YTOOBl UMETh BO3MOKHOCTb OTCIIEKHBATh XOJ]
pa3paboTKH.

CTpyKTYpHpoOBaHWe BADMAHTOB MCII0Jb30BAHUS

Hy>xHO monbITaThCst onucaTh MOBEICHUE CUCTEMBI C TIOMOIIbIO HEOOJIBIIIOTO YHCIa OCHOBHBIX BAPHAHTOB
ucnonb3oBanus. Kaxaplii KpylHbIA BApUAHT UCIIOIB30BAHUS ONPEAEIIAET OCHOBHYIO 11€1b, TOCTUTAEMYIO
CyOBEKTOM, HaIpuMep, MPUOOPETEHNE MPOAYKIIMH WK (C TOYKH 3PSHHS TTOCTABIINKA) MPEIOCTaBICHNE
MPOAYKLIHMH HA MPOJAKY.

UeTko mpeicTaBUB 3TH 1IN, MOKHO MIEPEXOIUTH K 00Jiee MOAPOOHOMY OMTMCAHUIO KAXKION U3 dTUX
LeJIed U pacCMaTPUBATh PA3JIMUUs B OCHOBHBIX LIETISAX.

CrapaiiTech He pa30MBaTh BApUAHTHI UCIIOJIB30BAHUS HA CIIUIIIKOM MHOTO KOMIIOHEHTOB. BapuaHThI
MCIOJIb30BaHUs MTO3BOJIAIOT OMKCATh paboTy MOJIb30BaTeNe ¢ CUCTEMOMH, a He €€ BHYTPEHHEe
¢dbyakunonupoBanue. Kpome Toro, 3a4actyro peKOMEHIYETCsl CO3/1aBaTh MepBOHAYAIbHBIC paboune
BEPCHH KOJIa, a HE TPATUTh BPeMsI Ha MOJIPOOHOE CTPYKTYPHUPOBAHHE BAPUAHTOB UCIIOIL30BAHUS.

Ha cxeme BapnaHTOB MCIIOJIB30BAHUS MOKHO OOOOIIUTE CBEJIEHUS 00 OTHOIICHHUSIX MEKy OCHOBHBIMHU
BapHaHTAMHU MCIOJIb30BaHUA U O0Jiee JeTaTu3uPOBAHHBIMU BapUaHTaAMHU.

OTtoOpa:kenue moaApoOHOCTE BAPUAHTA UCIIOJIH30BAHUSA C IOMOIIBI0 OTHOLIEHU BKJIOYEHUSA
Hcnone3yiiTe oTHOMIEHUE BRITIOUEeHHe, 4TOOBI MOKa3aTh, YTO OJIMH BaPHAHT UCIOJIBL30BAHMUS OMMMCHIBAET
HEKOTOpPBIE TOAPOOHOCTH Jipyroro. Ha wmmtoctpannu BapuaHT 3aka3 €1pl BKIIIOYaeT BapuanTsl OraTa,
Br16op meHro u Bei6op mynkTa MeHto. Kaxaplit 13 BKIIIOUEHHBIX BapuaHTOB (OoJee moapoOHbIe
BapUaHTHI UCIIOJIb30BaHUs) TIPEJICTABIIAIOT IEUCTBHUS, KOTOPHIE, BO3MOYKHO, TPUAETCSI COBEPIITUTH
CYyOBEKTY WJIM CYOBEKTaM JUIsl TOCTHIKEHUS OOIIeH eI, OMMMCAHHOM BO BKIIIOUYAIOIIEM BapUaHTE
ucnosb3oBanus. CTpelka JOHKHA yKa3bIBaTh Ha OoJiee OIpOOHBIN, BKIIOUEHHBIH BapHAHT
WCIIOb30BAHMUS.
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Buumanue
He peKOMeHI[yeTCSI CO31aBaThb IUKJIbI OTHOH.IGHHFI BKJIFOUCHHA, TaK KaK 3TO HpI/IBOI[I/IT K TOMy, qTOo
CyOBEKT BKJIIOUaeT caM ceOs. [[uKibl MOTyT cTaTh MPUYUHOMN OIINOOK.
BKJIIO‘ICHHBIG BapI/IaHTBI HUCITIOJIB30BAHUS MOXKHO UCITIOJIB30BATh COBMECCTHO. B JAHHOM HpI/IMepe
BapHaHTHI UCIIOJIb30BaHUs 3aKka3 enbl ¥ [loanucka Ha 0030pbl BKIIIOYAIOT BAPUAHT UCITOJIB30BAHUS
Omnara.

Brbpate
MECTOpAC-

CBRNOUUTES | erer™ NONOKEHHE

MoAnKCaTLCA Ha
0B30pkE

®BRAOMHTES e

- CBRNIOHMTES e
,éflﬁl‘\). [
IV —————( 3akasams BAY b
KnuedT ... «BKNIONWTB® " BriGpaTte MEHID
FBRAIOMUTES e

BoiGpaTe 3INEMEHT
MEHID

Lenp u crieHapuy BKIIFOUEHHOT'O BapUaHTa UCIIOIB30BaHUS IOJDKHBI UMETh CMBICI HE3aBUCUMO JIPYT OT
Jpyra, 9To0bl UX MOKHO OBLIO BKJIIOYATh B BAPUAHTHI UCIIOJIb30BaHUS, CO3/JaBAEMbIC TTO3KE.
Paznenenne BapuaHTOB UCIIOIB30BAHMS HA BKITIOYAIOIINE U BKIIOYEHHBIC YAaCTH TTO3BOJISIET JOCTUYD
CIIEIYIOLIUX LIEJICH.

e CrpyKTypupOBaTh ONMUCAHUS BAPUAHTOB MCIIOJIH30BAHUS 110 YPOBHIO JETATH3AIIAHN.

e 130exarh AyONMpoBaHUS OOIIMX CIIEHAPHEB B PA3HBIX BapHAHTAX MCIOIH30BAHUS.
IMoapoOHoe onpenesieHue NOPSAKA COBEPLIEHUS IIATOB
(CxeMa BapuaHTOB UCIIOJIb30BaHUS HUKAK HE ONTUCBHIBAET MOCIEA0BATEIbHOCTh COBEPIIECHUS 1IaroB U HE
coo0mraeT, 0053aTeNbHO JIM BBIMOJIHATH TO WM UHOE JIEUCTBUE BO BCEX BApUAHTAX UCIIOJIb30BAHUS.
UToOBI IPOSICHUTH MOPSIOK COBEPIICHHUS IIaTr0OB, MOKHO HCIIOJIB30BaTh apTe(aKT, YTOOBI MPUKPETUTH
OTJIETbHBIN JJOKYMEHT K BKJIIOUAIOIIEMY BapuaHTy UCIIOIL30BaHus. B ciemyromem npuMepe cxema
aKTUBHOCTH NPUKPEILJICHA K BAPUAHTY UCIOJIb30BaHus "3aka3 efpl". KpoMe Toro, MOKHO UCIIOJIb30BaTh
TEKCTOBBIA TOKYMEHT, BKJIFOUAIOIINI CIHCOK I1aroB WK MOCIEA0BATeIbHOCTh CHUMKOB JKpaHa.
OOpaTtuTe BHIMaHKE Ha CIEAYIONUE COTJIAICHHS O JOMYyCTUMBIX UMEHAX MPH UCIIOJIb30BAHUU CXEMBbI
AKTHUBHOCTH.

e MM uenoro AeCTBUS COBMALAET C MUMEHEM BKIIFOYAIOIIETO BapUAHTA UCIOJIb30BAHUA.

o JleWicTBUs HaA CXeM€ AaKTUBHOCTH HMMEIOT Te€ K€ HMEHa, YTO W BKIIOUYEHHBIE BapHUAHTHI

HCITOJIb30BaHUS.
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CeodcTEa -~ I x
AedicTewe "3akazaTe egy" ApTedakt -
*BKNKOYATES
. =] 4
TEEKNIYNTES BribpaTk : -
3akazaTe eny "'-'-.__ MEHIQ Obwme
Name Order Meal activity
| EBENOYHTES ™., Bebpate Qualified ... MP::Order Meal activity
| INEMEHT MEHID wisibility Public
................. NN o, DO Work Items 0 associated
-a:apTed}apcraa- p' HacnepoBaHue
EJ [eiicTene "3akasartb enr“j Is Abstract False
' L = Is Leaf False
L
e — MNpouee
/" Order a Meal.activity
Onucanue

AeicTBue "3aka3aTth env"ﬁ*—'— AEUEEE MP\Order a Meal...
‘%( BeBpaTe MEHIO -j

é}______

BelBpaTe INEMEHT
MEHK

( OnnaThTe j—%@

CoBMmecTHast paboTa ¢ HeJISIMH ¢ TOMOLIbIO OTHOLIEHHIT 00001eHUsI

Hcnonb3yiiTe oTHOIIEHHE 000011eH s, YTOOBI TOKA3aTh, YTO CREYUANUZUPOBAHHDIL BAPUAHT
WCTIOJIB30BAaHUS — ITO KOHKPETHBIN CIIOCO0 JOCTH)KEHUS 1eJIeH, BRIPAKEHHBIX B

ApyroM, oOwem BapuaHTe Ucroyib3oBaHus. CTperka J0JKHA yKa3blBaTh Ha Oosiee oOmuid BapuaHT
UCTIOJIb30BAHUSL.

OnnatuTe OnnatTe

HANWUYHEIMK

KPEAWTHOW KapToH

Hanpumep, Bapuant Omiata o6o01maet BapuanTsl O1uiata ¢ moMoIIbi0 KpeauTHOU KapThl U Omiata
HATUYHBIMH.
Crieninanu3upoBaHHbIE BAPUAHTHI UCTIOJIB30BAHUS IIOMOTAIOT MTOKA3aTh Pa3IMYHbIE CIIOCOOBI TOCTHKEHUS
OJHOM IIEJIH C UCIOJIB30BAHUEM CUCTEMBI.
CunTtaercs, 4TO CeNMATU3UPOBAHHBIE BAPUAHTHI UCIIOL30BAHUS HACIEIYIOT LIETTH U CYOBEKTHI 00IIero
BapuaHTa UCIOIb30BaHus. OOMi BapuaHT UCIIOJIb30BAaHUS HE 00s13aTEIBHO TIOJDKEH UMETh
COOCTBEHHBIE CIIEHApUU; CIISITUAIM3AIMH STOTO BapUaHTa ONMUCKHIBAIOT PA3TUYHbIE MMYTH TOCTHKEHUS
IeIeH.
PecTpykTypu3anusi 001ux meseid u3 AByX ujau 0ojiee BADHAHTOB UCIOJIb30BAHMUS

1. CospnaiiTe ¥ HA30BUTE HOBBIM OOITUI BapHaHT UCIIOJIb30BAHUS.
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2. Coznaiite otHomeHue O0o0meHue, yToObl OOJBINAs CTpeNKa YKa3blBaja Ha HOBBIM OOUIUH
BApUAHT UCIIOJIb30BAHUS.
a. Illenxkaure O000IIEHHE HA TAHETIH DJIEMEHTOB.
b. Ilenkuure CcrHeNUATN3UPOBAHHBIA BapuHaHT uCMoNb30BaHus (Omiata ¢ HOMOIIBIO
KPEAUTHON KapThl B 3TOM MpPUMEPE).
C. Ienkuute 0OmMil BapraHT ucnoiab3oBanus (Omiiata B 3TOM MpUMepe).
3. Ecnm onucansbl 1enu il CIeNMATU3UPOBAHHBIX BAPUAHTOB MCIOJIB30BaHUS, IEPEMECTUTE OOIITHe
YacTH B OMHCAHKUE OOIIET0 BapUaHTa UCTIOIb30BaHUSI.
4. CyObekTbl, COBMECTHO HCIOJb3yeMble B  pPa3HbIX CHEIUAIM3UPOBAHHBIX  BapHaHTaX
WCIOJIb30BaHUS, MOKHO ITEPEMECTUTD B OOIIUI BapUaHT MCIOIH30BAHUS.
Pa3nesieHue pa3imyamuxcsi BApDUAHTOB C MOMOIIbLIO OTHOLIEHUI paclIMpeHnst
Hcnone3yiiTe cBsa3pb "Pacmmpenue", 9ToObI MOKa3aTh, YTO OJIMH BaPHAHT UCTIOIB30BAHUS B
OTpeIeNIEHHBIX OOCTOATENBCTBAX MOKET 100aBIATh (PYHKIMOHAIBHBIE BO3MOKHOCTH IPYrOMY BapHaHTY
ucrnonb3oBanus. CTpelika I0JKHA YKa3bIBaTh HA OCHOBHOM, PacIIMPEHHBIN BapUAHT UCIOJIb30BAHUS.

JaperucTpUpoEaTE
HOEBOro
nNone30BEaTENA

BeINOGNHUTE
EX00

 #PACWHPHTL»

T,

Hanpumep, BapuaHT Hcnoiab30BaHus BxoJ B cucTeMy cTaHJapTHOTO BeO-caiiTa MOXKET BKJIIOYATh
BApUAHT 3aperucTPUPOBATH HOBOIO MOJIb30BATENS, HO TOJBKO €CIIH M0JIb30BATENb €I1I€ HE UMEET
YYETHOU 3aIUCH.

Pa3jnenenne BapuaHTa HCIOJIb30BAHNS HA OCHOBHbIE H PACHIHPEHHbIE YACTH.

1. Co3zpaiiTe U HA30BUTE HOBBIN PACIIUPEHHBII BapUaHT UCIIOJIb30BaHUS.

2. Cospaiite otHomieHue Pacmmpenne co CTpenkoi, yka3bIBalolled Ha pPACUIMPEHHBINM BapuUaHT
HCIIOJIb30BAHMS.

a. Illenkuute PacmmpeHnune Ha aHequ JIEMEHTOB.

b. IllenkHuTe pacUIMPEHHBI BapHUaHT WCIOJIB30BaHUS (3aperucTpupoBaTh HOBOTO
M0JIb30BAaTENIs B IPUMEPE).

C. IlenxkHuTe pacIMpEeHHBIA BapUaHT UCIIOIK30BaHus (Bxos B cuctemy B 3TOM mpuMepe).

3. Eciu yxe co3maHbl CLEHapuu pPACHIMPEHHOTO BapuaHTa MHCIOJIb30BaHMS, IE€PEMECTUTE
COOTBETCTBYIOIIME IIard B CLIEHAPUI PACIIUPEHUSI.

4. Ornucanue pacimupeHus (3aperucTpupoBaTb HOBOIO II0JIb30BATeNss B ITOM IpUMEpE) TaKxkKe
JOJDKHO BKJIFOYaTh HOJIPOOHOCTM O MECTE PAacCUIMPEHHUsT B CLEHApHUsIX OCHOBHOIO BapHaHTa
HCIOJIb30BAaHUS U OOCTOATEIBCTBAX MCIIOJIB30BAHMSI 3TOTO pacuIpeHus. MO>KHO CKa3aTk, 4TO 3TO
onMcaHue MOIU(ULMPYET ONMKUCAHUE OCHOBHOTO BapHaHTA.

PacipenHbIif BapuaHT UCTIONIB30BaHMSI IPEACTABISET MIATH CLIEHAPHS, KOTOPbIE HHAYE SIBIISITUCH ObI
4acThIO CIIEHapHEB OCHOBHOT'O BapuaHTa UcIosb3oBaHus. ClieHapuil ¥ e paclIupeHus Bceraa
UCTOJIB3YIOTCS B KOHTEKCTE OCHOBHOTI'O BapUaHTa UCIOJIb30BaHUS, CIE/I0BATEIbHO, OHU HE 00sI3aTEIbHO
JOJDKHBI UMETh CMBICIT OTZI€IIBHO OT HETO.

Paspgenenne paciiMpeHnii MOXKET OKa3aThCs MOJIE3HBIM IIPU ONMCAHUM CIEAYIOIINX CUTYalUH.

e lMeroTcst ONMOJMHUTENBHBIE CYOBEKTHI, YYacCTBYIOIME TOJIBKO B pACIIMPEHHOM BapHaHTE
ucnoib3oBanus. Hampumep, aAMUHUCTPATOP JOJKEH YTBEPAUTH PETHCTPALMIO KJIMEHTa Ha BeO-
caure.

e OtaenbHas mojicucreMa 00pabaThIBaeT pacIIMPEHHBIA BapUaHT UCIOIb30BAHUS.

o PacmmpeHue JOCTYITHO TOJBKO B OIPEAEIICHHBIX BEPCUSAX CHCTEMBbI. KaXkIyr0 BEpCHUI0 MOKHO
[I0Ka3aTh KaK OTJEIbHYIO IIOJICUCTEMY Ha CXEME BapUAHTOB UCIIOJIb30BAHMUS.

HcnoJib30BaHKe IPAHMIL IOACUCTEM

HCHOHBSYﬁTC T'paHuny MOoACUCTEMEI, 4TOOBI IMMOKa3aTh, KAKNUC BAPUAHTBI UCITOJIb30BAHUA HAXOAATCS B
o0yacTu JeHCTBUS CHCTEMBI.
Co3nanue rpaHuIbl OACUCTEMBI
1. Ha nanenu snemenTtoB BeiOepute Ioacucrema, 3aTeM MIETKHUTE CXEMY.
[Toacucrema noOsSIBUTCS HA CXEME.
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2. TleperamuTe yribl HOJCUCTEMBI, YTOOBI U3MEHHUTH €€ pa3Mep.
3. Tleperamure CyIIECTBYIONIME BAapUAHTHI HCIIONB30BAHHS B TIOJCUCTEMY WU W3 HEE, YTOOBI
CKOPPEKTUPOBATH €€ COACPKUMOE.

- WIH -
Uto0bl cO3/1aTh HOBBIM BapHAHT MCIOJIB30BaHUs HEMOCPEACTBEHHO B MOJCHCTEME, IIEIKHUTE BapuaHnTt
HCMOJIb30BAHMS HA MTAHEIH 3JIEMEHTOB, 3aTE€M ILEJIKHUTE BHYTPH MOJICUCTEMBI.
BapuaHTbl HcTIOIb30BaHUS 32 NIPeeaMH 001aCTH CUCTEMbI
Yacto uMeeT CMBICT BKIIOYUTH B CXEMY BapUAHTHI UCTIOJIB30BaHUS, KOTOPHIE SIBJISIFOTCS YACThIO OM3HECa,
HO He 00pabaThIBalOTCs pa3padaTbiBaeMOM cUCTEMO. DTO O3BOJISET pa3padOTYMKaAM JIy4lle MOHATh
KOHTEKCT, B KOTOpOM OHHU paboTaroT. Hampumep, BapuanT "J{octaBka ebl" MOKHO MOKa3aTh, KaK
BapUaHT MCIIOIb30BaHUsI, BKIIOUarOMuid cyobekTsl "Pectopan" u "KnueHt", u ykazarb, 4T0 OH HE BXOJUT
B 00JIaCTh OTBETCTBEHHOCTH BeO-CaiiTa 1o 3aKa3y efbl.
HeckobKk0 moacucreM
MO3KHO cO3/1aTh HECKOJIBLKO TPAHMII ITOJCUCTEM, YTOOBI MOKa3aTh, KAK pa3HbIC KOMIIOHEHTHI CUCTEMBI
00pabaThIBalOT pa3HbIC BapUaHTHI UCIIONIb30BaHus. Hanpumep, BapuaHT ucnoib3oBanus JJobaBnenue
OT3bIBa O PECTOpaHE MOXKET 00padaThIBaThCs Ha OTACIBHOM (popyme BeO-caiita. [lomHuTe, YTO CXema
BapHAHTOB MCIOJIL30BAaHMUs OMKICHIBAET TOJIBKO BUIMMBIE MTOJIb30BATENIO dJieMeHThl. Eciin HeoOxoaumo
onucaTh BHYTPEHHEE pa3jienieHne (PyHKIUN B CUCTEME, CIIEAYET UCIOIb30BaTh CXEMY KOMIIOHEHTOB
Bepcuu cucreMbl
Pasnble rpaHUIIBI TOJICUCTEMBI MOYKHO HCITOJIB30BaTh, YTOOBI TIOKA3aTh Pa3HBIE BEPCUU
cucrtembl. Hanpumep, Bapuant ucrnonb3oBanus "OmiaTa" MOKeT BXOJUTh TOJIBKO B COCTaB Bepcuu 2 BeO-
caiita (HO He Bepcuu 1). DTO moapa3yMeBaeT, YTO CUCTEMa MOMOTaeT KIMEHTaM pa3MeniaTh
3aka3bl. OJTHAKO KIMEHTHI TOJKHBI OTIAYMBATH 3TU 3aKa3bl PECTOPAHY HAMIPSAMYIO.
Hcnonp3yiiTe oTHOLIEHHE 3aBUCUMOCTB, YTOOBI CBSI3aTh MOJICUCTEMBI, MPEACTABISAIONINE Pa3HbIE BEPCUH
VI BapUAHTHI.

ENOACHCTEME =
BhiNYCK 4 — MECTHLIE DECTOPAHL

#No4CucTemMa
BrINyCK 3 — HECKONBKO PECTOPAHOE

=PACIMPHTES
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Co30aHue duazpamMmbi nocsedosamesibHocmel

B Visual Studio Ultimate MoxHO co31aTh cxemy nociedosamenvbHocmeti, 4T00bI OTOOPA3UTh
B3auMoieiicTBre. B3aumoseiicTBre — 3To MOCIe10BaTeIbHOCTD COOOLICHUN MEKIY THITHYHBIMU
AK3EMILISIPaMH KJIaCCOB, KOMIIOHEHTOB, OJICUCTEM MU CYObEKTOB.

CymiecTByeT Ba BHJIa CXEM MTOCIIEI0BATEIHLHOCTEH.

e OcHOBaHHBIE Ha KOJE€ CXEMbI MMOCIIEI0BAaTEILHOCTEH MOXKHO CO3/1aBaTh W3 MPOrPaMMHOTO KoJa
.NET.

e UML-cxemsbl nocienoBaTebHOCTEH SBIAIOTCS YacThio UML-IIpOeKTOB MOAETUPOBAHUSI.

Otot pazzaen nocsmen UML-cxemaM nociie1oBaTeaIbHOCTEH.

Cxembl 1ocne0BaTeIbHOCTEH MOYXKHO HCIIOJIb30BATh B Pa3HBIX IEJIAX U HA Pa3HBIX YPOBHAX
JeTanu3anuu nporpaMmMel. Kak mpaBuio, cxema mociae10BaTeIbHOCTEH CO31aeTCsl B CIEAYIOIINX
cllydasx.

e Ecmum wucnone3yercss cxema BapHaHTOB UCIIOJIB30BaHUsS, KOTopas O0O0OIIAeT CBEACHHUA O
MOJIB30BATENSAX CHUCTEMBbl U UX IENIAX, MOXHO CO3JaThb CXEMBbI IOCJIEN0BATENbHOCTEH, YTOOBI
OIMCaTh, KaK OCHOBHBIE KOMITOHEHTBI CHCTEMBI B3aMMOACUCTBYIOT ISl JOCTIDKEHHS NN
Ka)KJI0TO BapHaHTAa UCIIOJIb30BAHHUS.

o Ecmu onpenenensl cooOmmeHus, MOCTynammue B HHTepQeiic KOMIOHEHTa, MOYXKHO CO3/1aTh CXEMBI
MOCIIeI0BAaTEIbHOCTEH, YTOOBI OMUCaTh, KaK BHYTPEHHUE YaCTH KOMIIOHEHTAa B3aUMOACHCTBYIOT
IUISL TOCTHDKEHHS pe3yibTaTa, TpeOyeMoro JJist KaXKI0T0 BXOSIIEro COOOIICHUSI.

Coznanue cxeM Mocie0BaTeIbHOCTEe HMEeT HECKOIBKO MPEUMYIIECTB.

e MOXHO JIETKO YBHJIETh, KaK 33/1a41 PACHPEICISIOTCS MEXKITY KOMIOHEHTAMHU.

e MoXHO onpeAenuTh Ma0IOHbI B3aUMOICHCTBUS, 3aTPYAHAIOIINE OOHOBJICHHE TPOTPAMMBI.
OTHoLIeHNe K IPYTUM cXeMaM

UML-cxeMsl 1ocie10BaTeIbHOCTEH MOKHO UCIOIb30BaTh C JPYTUMH CXEMaMHU HECKOJIbKUMHU
criocobamu.

JIMHMY KU3HHU ¥ THIIBI

JInHnM *)W3HM, CO3/1aBaEMBIE B CXEME NTOCIIEIOBATEIbHOCTEM, MOT'YT ITPEACTABIATh TUIINYHBIC
9K3EMILIIPBI KOMIIOHEHTOB WJIN KJIACCOB B cUCTEME. MOXKHO CO3/1aBaTh JIMHHUM KU3HU U3 TUIIOB, a TUIIBI
— W3 JIMHUM )KU3HH, a Takxke oToOpakaTh THIbI HAa UML-cxemax kinaccoB u UML-cxemax
KOMIIOHEHTOB.

Tunel napamerpos

C nomourpro UML-cxembl KJ1TaCCOB MOYKHO TaK)K€ ONMCATh TUIIBI IAPAMETPOB M BO3BPALAEMbIE 3HAYCHUS
B COOOIIIEHHUSAX, 0OMEH KOTOPBIMH BEIETCS MEXKY TUHUSAMU SKU3HHU.

ITonpoGHOCTH BapHaHTA HCNIOJIb30BAHUSA

BapunaHT ncnonp30BaHus NPEACTaBISAET LEIb II0JIb30BATEIS, a TAKKE ITOCIIEN0BATEIBHOCTD IAaroB JUIs
JOoCTHKeHUs 3ToH 11enu. [locnenoBaTeabHOCTh IAroB MOKHO OMMCAaTh HECKOJILKMMHU criocobamu. Bo-
IIEPBBIX, MOXKHO CO3/1aTh CXEMY I1OCIEN0BATEIBHOCTEN, TOKA3BIBAOIIYIO B3aUMOICHCTBHS MEXK Y
[I0JIb30BATEISIMA U OCHOBHBIMA KOMIIOHEHTAMU CUCTEMBI.

Hcxonnblii kox

MOHO cO3/1aTh CXeMY IOCIIeA0BATEILHOCTEH U3 UCXOAHOTO KoAa. MOXKHO MepecMOTPETh CXeMY, YTOObI
MO3KCIIEPUMEHTHPOBATh C Pa3HBIMH BapuaHTaMH MPOEKTHUpoBaHUs. Taxke Mpu HEOOXOAUMOCTH MOXKHO
CKOIIUPOBATh COIEPKUMOE B CXEMY ITOCIIEIOBATEIBLHOCTEN IIPOEKTA MOJAECIUPOBAHHS.

OCHOBHBIE 3Tallbl CO3IAHUS CXEM I0C/IE0BATENIbHOCTEN

Co3naHnue cxeMbl N0OC/Ie10BATEILHOCTE
1. B meHio Apxutektypa BeiOepute myHKT Co31aTh cXemy.
2. B pasnpene lladaonsl menkaute UML-cxema mocjie1oBaTeIbHOCTEN.
3. Hazosure cxemy.
4. B o6nactu lo0aBUTh B MNPOEKT MOAEJUPOBAHUS BbIICIUTE CYIIECTBYIOUIUI  MPOEKT
MOJICIMPOBaHUsl B pemeHMH uiu BbeiOepuTe Co3AaTh HOBBIN MNPOEKT MOJEJIHPOBAHMSA U
Haxxmute KHOTKy OK.
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HoBas cxema mociie1oBaTeIbHOCTEN 0TOOpaXkaeTCs Ha MaHeIu 2JIeMeHTOB CxeMbl
nocJjenoBarejbHoOcTel. [[aHeTs 37IEMEHTOB COIEPIKUT TPeOyeMbIe IIEMEHTBI U COSTUHUTEIH.
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Co31aHue cxeMbl OCJI€10BATEIBLHOCTEH
1. Tleperamute Jlunuu xu3nu (1) w3 [lanenm »3J1eMeHTOB Ha cXeMy, YTOOBI MPEACTABUTH
AK3EMIUISIPBI KJIACCOB, KOMITOHEHTOB, CYOBEKTOB HJIU YCTPONCTB.
IIpumeyanue
Kpome Toro, muHMIO )XH3HU MOKHO CO3/1aTh, IEPETAIINUB CYIIECTBYIOIIUHN Kilacc, UHTep(dec, CyObeKT
iy komnoHeHT u3 [Iposoannka no mogeasam UML nHa cxemy. Tak co3maercs auHuUs )KU3HH,
MPEACTABIISIIONIAS YK3EMIUISP BRIOPAHHOTO THIIA.

2. Co3spaiite cooOmIeHHs, YTOOBI MMOKa3aTh, KaK JUHUU KU3HU B3aUMOJEHCTBYIOT ISl HTOCTHXKEHUS
KOHKPETHOU LIEJIH.

Urto6sl co3aate coobienue (3, 4, 6, 7) meIKHUTE HHCTPYMEHT CO3/IaHUs COOOIICHUN. 3aTeM IIeTKHUTE
OTIPABIISIONIYIO JIMHUIO )KU3HU B TOM MECTE, I7ie HEOOXOIUMO HadaTh COOOIICHHE, U MIETKHUATE
MOJIYYaIOLIYI0 JIMHUIO KU3HH.

Bxoxnenue BeimomHeHus (5) oToOpakaeTcsi Ha MOTyYaroIIe TMHUN KU3HHU. BX0XIeHne BBITTOJTHEHUSI
MPEACTABIISIET IEPUOJ] BPEMEHH, B TEUEHHE KOTOPOTO IK3EMIUISIP BBITOIHAET METO. MOXXHO CO3/1aTh
JIPYTHUE COOOIICHHS, HAUMHAIOIITUECS C BXOXKICHHUS BBITIOJTHCHHUS.

3. UtoOBl moKazaTh COOOIIEHUE, TOCTYMAKIIee U3 HEU3BECTHOTO HUCTOYHHMKA COObITHS (9) mnm
nepeaaeT JaHHbIe HEM3BECTHBIM TorydaresisiM (10), co3gaiiTe acCHHXpOHHOE COOOIIEHNE U3 UITH B
MyCTOE TIPOCTPAHCTBO HA CXEME. DTH COOOINCHUSI HAa3BIBAIOTCS HatioeHHbvle coobuenus (9)
u ymepsnnwle cooowenust (10).

IIpumeyanue
UToOBI MepeMeCTUTh TPYIITY JIHHUHN )KU3HU, UMEIONINX YTePSHHBIE HIIM HaliICHHBIE COOOIICHHS,
BBHITIOJTHUTE CIEAYIOIINE TeHCTBUS, YTOOBI BBIICIUTD JTMHUU KU3HU TIepe]] epeMeIlieHueM: HapucyiTe
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MPSIMOYTOJIBHUK BOKPYT 3TUX JIMHUH KU3HH, TN00 HAXKMHTE U yaepkuBaiite kinasuiy CTRL u
MOCTIeIOBATENBHO MIEIKHATE KaXKYIO JIMHUIO )XU3HU. Eciu 11 BEIOOpa M epeMeIieHus BCeX JIMHUMA
YKU3HH MCTIOJIB30BaTh KoMaHay BeiaeanTsb Bee wim coueranue kiaBum CTRL+A, yrepsHHbIC HWin
HaiiIeHHbIE COOOIIEHUS, TPUKPEIUICHHBIE K 3TUM JIMHHUSIM XKHU3HH, He OyIyT nepeMenieHsl. B atom
cllydae COOOIEeHUsI MOKHO MEPEMECTUTD OTAEBHO.

4. Co3znaiiTe cxembl IIOCIIE0BATEIBHOCTEH ISl KaXK/I0T0 OCHOBHOTO COOOIIEHUSI OTHOMY U TOMY K€
KOMIIOHEHTY WJIH CUCTEME.

HN3meHeHne nopsiaka coo0meHuii

e Ileperamure cooOlieHHEe BBEpX WJIM BHHU3 10 COOTBETCTBYIOLIEH JIMHUU >KU3HU. MOXHO

MepeTacKMBaTh COOOIICHNS Ha IpyTHe COOOIICHNs, a TAK)XKE B OJIOK BBHITIOJIHEHUS HITU U3 HETO.
- WIH -

e Illenkuure coobmenue u ucnoin3yite kinasumu CTPEJIKA BBEPX u CTPEJIKA BHU3,
YTOOBI CKOPPEKTUPOBATh MIOJIOKEHUE coobuienuit. Mcnonb3yiite COYETaHUS
xnasuil SHIFT+CTPEJIKA BBEPX u SHIFT+CTPEJIKA BHMW3, 4ro0bl HW3MEHHUTH
MOCIIE0BATEIHHOCTh COOOIICHUH.

Ilepememienue Wi KONMPOBAHME MOCJIeI0BATEIbHOCTEH COO0IEHHIT HA cXeMe
ocJIeA0BaATeJILHOCTEH

1. Ilenxuure coobuenue (3, 4) npaBoil KHONKON MbIIIN U BbIOepuTe KonupoBars.

2. IlenkHuTte MpaBoil KHOMKOM MBIIIN BXOXK/ICHUE BBIMOIHEHUS (5) WM JIMHUIO KU3HH, U3 KOTOPOM
HE00X0IMMO OTIIPaBUTh HOBOE cooO0IIeHue, u Beioepute BeraButs. [lpyn HE0OX0IMMOCTH HOBOTO
OTIIPaBUTEINS MOXKHO M300pa3uTh Ha IPYroi cxeMe.

Konwust cooOmienust 1 Bce ero Jo4epHue CooO0MIeHUs JOOABISIOTCS B OKOHYaHUE BXOK/ICHUS BHITIOJTHEHUS
WJIM B OKOHYAHHE JINHUU KU3HH.

IIpumeuanue
BcraBnennoe cooOmieHne Beeria 0To0paskaeTcss Ha OKOHYaHUH BXOXKICHUS BHITIOJTHEHUS WIN JINHUH
XKU3HU. BcTaBuB coobIIeHre, MOXKHO MEPETALIUTh €r0 Ha IPEKHEE MECTO.

OnrumMu3anms pasMelieHUs1 3JIEMEHTOB Ha cXeMe I10CJ1e10BaTe1bHOCTel

o IllenkHuTe MpaBoi KHOMKOM MBIIIM MYCTYyI0 00JacTh cXeMbl U BblOepuTe U3MEHMTh MOpSAOK
pa3meleHus.

e YroObl OTMEHUTH OMEPaINIO, TOCIEI0BATENbHO METKHUTE U3MeHUuTh 1 OTMEHHUTD.

N3MeHnTH NaKeT, BJAICIOIIUI B3aUMOACHCTBHEM
1. BIIpoBoagnuke mno wmoaeasim UML nHaiimute B3auMonelcTBUE, OTOOpakaeéMoe Ha CXeMe
IIOCJIEI0BATEIbHOCTEM.
IIpumeyanue
BsaumopeiictBue He otoopasurcs B IlpoBognuke no moaeasim UML, noka B cxemy
nocseoBaTelbHOCTEN He OyeT Jo0aBieHa epBast TMHUS )KU3HU.

2. ITleperamuTe B3aMMO/ICHCTBHE B TIAKET.

- WIH -

[lenxHuTE B3auMoAelcTBHE IPaBOM KHOMKOM MbIlIK U BbiOepuTe Boipe3ars. Illenkuure naker npaBoit
KHOMKOW MBIIIN U BeIOEpUTE BeTaBUTB.

Co31aHHe M HCI0/1b30BAHNE NIPOCTHIX CXEM I10C/1¢/10BATEILHOCTEH

Haubonee npocras u yacto ucrosib3dyemMasi opMa CXeMbl IOCTIEI0BATEILHOCTEN COAEPKUT TOJIBKO
JIMHUU KU3HU U cooO1eHus. Cxema 3Toro BUia MO3BOJISIET SICHO MOKa3aTh TUITMYHYIO
MOCJIEI0BATEIBHOCTh B3aUMOAECHCTBHUIM MEX Ay OOBEKTaMU B IPOEKTUPYEMOM CUCTEME UITU MEXKTY
CHCTEMOH U €€ MOoJIb30BaTeIIMU. HacTo 3TOro JOCTaTOuHO, 4TOOBI 00CYXAAaTh MPOEKTUPYEMYIO CUCTEMY
Y Mepe/laBaTh CBEICHUS O HEW.
ITpu co3anum MPOCTOM CXEMBI MOCIIEA0BATEILHOCTEHN HEe ClleyeT 3a0bIBaTh O CIEAYIOIIEM.
Tunel coodmenui
Jlnst cozaHust COOOIEHUI MOXHO MCIIOJIb30BaTh TPU PA3IMYHBIX HHCTPYMEHTA.

e Ucnonb3yiite nHcTpyMeHT CHHXpOHHasi padora, 4TOObl OMKCATh B3aUMOJICHCTBUE, B XOJE

KOTOPOT'O OTHPABUTEINb OXKHJIAET, TIOKA MOJydaTeib JacT oTBeT (3).
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Crpenka <<return>> otoOpakaeTcsi B KOHIIE BXOXK/ICHUsI BIMOTHEHUsI. OHA 0003HAYaeT, YTO KOHTPOJIb
HaJl B3aMMOJICUCTBUEM BO3BPAIAETCS OTIIPABUTEIIIO.

e Hcrmonp3yiiTe MHCTPYMEHT ACHHXPOHHasi padora, 4ToObl OmMHMCaTh B3aWMOJICHCTBHE, B XOJI€
KOTOPOI'O OTIIPABUTEIL MOXKET MPOJOJKATH BBINOJHATh ACHCTBUS HEMEMJICHHO, HE JTOXKUIAACh
noryvatess (4).

e MUcnons3yiite wunctpyment Co3garb, 4TOOBI ONUCATh B3aWMOJICHCTBHE, B XOJ€ KOTOPOTO
roJtydatens (8) co3gaeTcs OTIpaBUTEIIEM.

Coo01ieHne 0 co3aHUH TOHKHO OBITh TIEPBBIM COOOILIIEHHEM, KOTOPOE TMOJTYUUT MOTY4aTeNb.
Co3aanue 3aMeTOK 0 B3aNMOJeiiCTBUAX
YroObl onmcaTh MOCIEA0BATEIBLHOCTE O0Jiee MOAPOOHO, MOKHO pazMecTuTh KoMMmeHTapuii B 1r060M
MECTE CXEMBI.
Ucnonb3ys CeblJIKH KOMMEHTAPUSA, MOXKHO CBSI3aTh KOMMEHTAPHUH C IMHUSMHU JKU3HU, BBITIOTHEHUSMH,
UCIOJIb30BaHUSAMHU B3aUMOJCHCTBHS U (pparMeHTaMHu.

Buumanmue
[Tpu HEOOXOAUMOCTH MPUKPETUTh KOMMEHTapUl K OMPEICIICHHOM TOUKE MOCIeI0BATEIbHOCTH, HY>KHO
CBSI3aTh €r0 C BXOXJICHUEM BBITIOJTHCHHSI, UCIIOJIb30BAHUEM B3aUMOACHCTBHS W pparmMeHTOM. He
CBSI3bIBATE KOMMEHTAPUIl C TMHHUEH KU3HU, IOTOMY YTO B 3TOM cllydae KOMMEHTapuil He OyieT
MPUKPEIUIEH K MPABUIBHOM TOUYKE IMOCIIEI0BATEIIbHOCTH.
Hcnonb3yiiTe KOMMEHTapUi B CIEAYIOIIUX LEAX.

e OrMeTuTh, 4TO OBUIO JOCTUTHYTO HA KIIFOUEBBIX TOYKAaX IMOCIEAOBATEIHLHOCTH. JTO TO3BOJSET
JPYTUM T0JIb30BATENSIM BUAETh L€ B3aUMOCHCTBUN.

e Ormmucarp 00myIO 1IEJTb BCEH MOCIENOBATEIBLHOCTH. [[pUKpenuTh KOMMEHTApUN K Ha4aJIbHOMY
BXOKJICHUIO BBIMIOJHEHHSI WM HE MPHUKPEIUIATh ero Hu K uemy. llpumep. "KnueHTt BbIOpan
MIYHKTBI U3 MEHIO, U eMy ObLiIa MpeaocTaBieHa HH(GOpMaIUs 0 CTOUMOCTH 3TUX MTYHKTOB'.

e Onmcarp 0043aHHOCTH KaXIOW JUHUM OKU3HU. [IpUKpEnUTh KOMMEHTApHA K JIMHUH
xu3Hu. [Ipumep. "Menemxep mo o0paboTke 3aKka30B cOOMpPAET CBECHUS O BHIOPAHHBIX KIMEHTOM
IIyHKTaX MEHI0".

e Co3gaBarh nmpuMedaHus 00 UCKIIOYCHUSIX M JIPYTHX BapHAHTOB MOCIEI0BATEIBHOCTEH, KOTOPHIE
MOTYT OBITh BBINOJHEHH B Ka4yeCTBE QJIbTEPHATUBBI THUIMUYHOW TOCIEIOBATEIBHOCTH,
nzobpaxxkenHo  Huke. [Ipumep. "KinmeHT MOXeET MPOMYCTUTh  OCTAJbHBIE  DIEMEHTHI
ocJieI0BaTeabHOCTH " .

e B xagectBe Oonee ¢opManbHOW anbTepHATHBBI HSTOTO BHJA NPUMEYAHHH MOXKHO
HCIO0JIb30BaTh ()parMeHTHI.
OmnpenesieHne 00JaCTH JIeliCTBUS CXEMbI

OueHb BaKHO YETKO 0003HAYHTh, UTO JJOJKHO OTOOpaKaThCsl HA CXEMe.
Nuuunuupyromee codbiTHE
Kaxnas cxema 10/pKHA MOKa3bIBaTh MOCIEI0BATEIbHOCTh B3aUMOAEHCTBHIM, TOPOXKIAEMBIX OJTHUM
MHULUUPYIOIIUM cOObITHEM. TakuM COOBITHEM MOXKET CTaTh CIEAYIOIIEe.
o [lonp3oBaTenb, MHUIUHMPYIOUIMH BapHaHT HCHOJIB30BaHUS (HANpUMep, OTKpbIBArOIIMN BeO-
CTpaHUILy JUIS TOKYIIKH €J1bI).
e CooOmieHue OT OJHOrO CHCTEMHOTO0 KOMIIOHEHTa JpyroMmy, HampuMmep, C 3alpocoM O
JOCTYITHOCTH MMYHKTOB, KOTOPbIE JKEJIaeT MPHOOPECTH KITUEHT.
e CoObITHE, WHUIMHPYEMOE M3MEHEHHEM COCTOSHHUS, HalpuMep, €cClid YpOBEHb 3alacoB
OTpeIeIEHHOTO TOBapa MaJaeT HUXKe MOPOroBOro 3HAYECHHUS.
YpoBeHb 1eTaju3anmnu
Ha cxemax mocienoBaTesbHOCTEH MOKHO 0TOOpakaTh pa3Hble YPOBHU JAeTanu3aui. MoxHO
OIIPEAEIUTh YPOBEHb JETAIN3ALMU B IBYX Pa3HBIX U3MEPEHUSIX IPAKTUUECKHA HE3aBUCUMO JIPYT OT
Apyra.
JIMHMY )KU3HU MOTYT NPEACTaBIATh OJUH U3 YPOBHEH JeTaln3aluu.
e OOBEKTHI B CYIIECTBYIOLIEM MIIU pa3padaTbiBa€MOM IPOTPaMMHOM KOJIE.
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e KommoHeHThl M HX CyOKOMIIOHEHTBHI, Kak TMpaBuio, 0e3 BUIOB, MOCPEIHUKOB U JIPYIHX
COCIMHUTEIIbHBIX MEXAaHU3MOB.
e Cucrtema U BHEUTHHE CYOBEKTHI
CooO1IeHHsI MOTYT MPEACTABIIATH OJIUH U3 YPOBHEH JIeTaTM3AIIHH.
e [Iporpammusie coobmenus B mporpaMmHom koje B API unu BeG-unTepdetice.
e TpaH3zakuuu Uau CyOTpaH3aKIMH, HAPUMEP, MEKIY MOJIb30BATEISIMU M CUCTEMON WA MEXKIY
KOJIOM U 06a30ii JaHHbIX.
e BapuaHThl HCNOJIB30BAHMS — OCHOBHBIC BHJbl B3aHUMOJICUCTBUI MEX]Y IOJIb30BATEISIMU U
CUCTEMO.
[Ipu ananuse CyiiecTBYIOIIETO KOIa U ONMMCAHUU HOBOM MPOEKTUPYEMOUM CUCTEMbI YaCTO UMEET CMBICIT
CO3/1aBaTh U aHAJIM3UPOBATH MPEACTABICHUS C MEHbILICH JeTaan3anuceii.
Onucanue BApDMAHTOB

Ha cxeme otobOpakaeTcs oiHa, TUITUYHAS TOCJIEAOBATENFHOCTh COObITHIA. Eciin He00X0MMO 1moKa3aTh
aIbTepHATUBHBIE BO3MOKHOCTH, TaKME KaK ClieHapUu cOOEB, MOKHO BOCIIOJIb30BAThCS OJHUM U3
OMHMCAHHBIX HUKE METOJIOB.
e Co3garb OTHEIBHBIE CXEMBI TOCIEI0BATEILHOCTEH ISl OMUCAHMSI OTUX CLIEHAPUEB.
e lcmonp30BaTh OMMMCAHUE CTPYKTYpP VYIPABICHHUS C IMOMOIILI0 (PParMeHTOB, YTOOBI ITOKa3aTh
LUKJIIbI, aTbTE€pPHATUBHBIC BAPHAHTHI U T. JI.
OleHKa KOHCTPYKIMHU

CxeMy MOKHO UCIIOJIB30BaTh ISl OLEHKH PacIpeesICHHs 3a71a4 MEX1y €€ 00bEeKTaMH HIIN
KoMIOHeHTaMu. Heo0XoauMo mpoBeCTH peCcTPYKTYpU3ALIHIO, €CITH HAOII0AAI0TCS CIACAYIOIIHNE SIBICHUS.

e Co3pmaercsa BIeYaTNIEHUE, YTO OJIHA JIMHUS JKU3HU BBHIMONHIET Bce (YHKIUU, BBI3bIBAas BCE
OCTaJIbHBIE AJIEMEHTHI CXEMBI, B TO BpeMs KaK JIpyryue JUHUU KU3HU JIUIITH TaCCUBHO OTBEYAIOT HA
9TH BBI30BEL.

e MHuorue cooOIICHHUS TEpeceKaroT JMHUM Ku3HU. Kaknas JMHMUS KU3HUA JIOJDKHA OTIPABISATH
cooO1IeHUsT HEOONBIIOMY YHCITY COCETHUX JJIEMEHTOB M HE JOJDKHA B3aUMOJEHCTBOBATH C
COCENISIMH ATUX COCEIHHX 3JIeMEeHTOB. Kak mpaBmiio, UMeeTcsi BO3MOXKHOCTh PACIIONIOKUTh JIMHUH
KU3HU TaK, 9YTOOBI COOOIIEHNUS MepeceKany JMHUU KU3HU BCErO B HECKOJIBKUX MECTax; B MECTax
TepeceveHus 1esieBas JIUHUS KU3HU HE JJOJKHA OOMEHUBATHCS COOOIICHHUSIMU, TTEPECEeKarONUMU
Kakue-mudo Apyrue JIMHUN KU3HU.

e Hekoropple JNHHUM JKU3HU  BBIMOJHSIOT HECKOJBKO pa3HbIX BHAOB  3aaad. O0macthb
OTBETCTBEHHOCTHU KaXJOW JIMHUM KU3HH JOJIKHA OMUCHIBATHCS B OJTHOM KPAaTKOM MPEJIOKEHHUH.
B sTtom mpennoxkeHnu TOJKHBI 00001IAaThCSl CBEICHHS O TOM, YTO JIMHUS KU3HH JIETAeT B OTBET
Ha Ka)xJ10€e MoJy4aeMoe COOOIIeHUE.

Kiaacchbl M JHHHH KU3HHU

JIuHUM )XM3HU Ha cXeMax MOCJIe0BaTeIbHOCTEN MOKA3bIBAIOT IK3EMILISIPhI KJIAaCCOB WM HHTEp(eEicoB
KOMIIOHEHTOB.
Co3nanue JIMHUH KU3HHU U3 THIIOB
U3 yxe onpeaeneHHbIX KJIaccoB (HampuMep, Ha CXeMe KJIacCOB) MOYKHO CO3/1aBaTh HOBBIC JIMHUH KU3HH.
Co31aHue JIHHUM KU3HHU U3 CYLIECTBYIOLIEI0 THIIA
e [Ileperamure kiacc, KOMIMOHEHT Wi uHTEpdeiic u3 [IpoBonnuka no monensm UML Ha cxemy
MIOCJIE0BATENBHOCTEN.
- W -
1. Ha coorBercTBymOmEeld cxeme UIEIKHUTE KJIAcC, KOMIIOHEHT WU HHTepdeic mnpaBoil
KHOMKOW MbIIIH U BbIOepuTe C031aTh JUHMIO KU3HM.
2. B nmmamnoroBoM okxe Co3aaTh JUHHMIO KU3HU BHIOEPHUTE CXEMY ITOCIIEAOBATEIILHOCTEH U
HaxxmuTe kHONKy OK.
OT0Opa3uTcs HOBas JMHUS KU3HU C MMEHOBAHHBIM K3EMIUIIPOM. TUIIOM 3TOW JIMHUU KU3HU SBISETCS
MEPEMEILICHHBIN THIL.
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IIpumeyanue
OTO0 JIeHCTBUE MOXHO ITOBTOPSTh HEOIPAHUYEHHOE KOJUYECTBO pa3. DTO MO3BOJIAET CO34ATh JIMHUU
YKU3HH C Pa3HBIMA HUMEHAMHM 3K3EMILIIPOB.
HN3meHeHune TUIIA TMHUY KU3HU
1. IlenxkHHUTE TUHUIO KU3HH MPABOM KHOIKOMW MBIIIHK U BIOepuTe CBOMCTBA.
2. B okne CBoiicTBa 3a/aiite 3HaueHue Jisi  cBoiictBa Tum. MoxkxHo BbeIOpaTh THI W3
PACKpBIBAOILIETOCS MEHIO UJIM YKa3aTh HOBOE UM.
Co3naHne KJIaccoB U3 JTUHUH JKU3HU
Co3znaB 0JIHY MJIM HECKOJIBKO CXEM IOCIIEI0BaTENbHOCTEM, MOKHO 0000UIUTH TUHUH JKU3HU, CO3/1aBast U3
HUX KJIACChI WM UHTEPEHCHI.
Co3nanue ki1acca ujim uHTepgeiica U3 JUHUU KU3HU
1. lllenkHuTe TUHUIO XU3HU TPaBOW KHOMKOW MbImU U BeIOepute Co3aath kiace wim Co3aarh
uHTepdeiic.
B IIpoBoanuke no moaensim UML otoOpaskaeTcst HOBBIN KJ1acc MM HHTEp(eEHiC.
2. Cospmaiite B Kjacce uinu uHTepdeiice omepanuu Ui KaXIOTO MOJy4aeMOro JIMHHUEW >KU3HU
COOOUICHHSI.
a. Breigenure Bce cooO1IeHUs, KOTOPBIE HEOOXOAMMO BKIFOUHUTD.
b. Ilenkaure 0HO M3 COOOIIECHUH MPABOH KHOIKOM MbIIH U BbiOepuTe Co31aTh METO/.
HosBplii knacc unu uHTepdeiic MeeT onepanuu A Kaxa0ro BbIIEJICHHOTO COOOIIECHUSI.
Nwmst onmeparum oToOpaskaeTcs o] CTPEIKOM KaKI0T0 COOOIICHHS U B CBOMCTBE cooOmieHuss Onepanus.
Ecnu coobuienue BkitouaeT napameTpsl B popme "(mapamerp: Tui)", OHH 0TOOPA3SATCS B CIIHCKE
I1apaMeTpOB HOBOW ONIEPALUH.
IIpumeuanue
Ecnu B cxemy nocienoBaTenbHOCTEH 100aBIsAIOTCA HOBBIE COOOIIEHUS, ITOT IIar HEOOXOAUMO
[TOBTOPUTD.
3. Uto0Bl mpOCMOTPETHh MOAPOOHBIE CBEACHHS O HOBOM KIlacce WU HHTepdeiice, 100aBbTe €ro B
CXEMY KJIACCOB WJIM KOMIIOHEHTOB.
a. OTKpOHTE WM CO3/1aliTe CXEMY KJIACCOB MJIM KOMIIOHEHTOB.
b. Tleperamure HOBBIN Kinacc win uHTepdeiic u3 [poBonnuka no moxeasm UML Ha cxemy
KJIACCOB.
Knacc unu untepgeiic nosBUTCS Ha CXEME KIJIAaCCOB.
- WIH -
C. Ileperamure HOBBII uHTEpdeiic u3 [IpoBoanuka mo moaeasim UML Ha KOMIIOHEHT WK
IIOPT HA CXEME KOMIIOHEHTOB.
WuTepdeiic oToOpaxkaeTcsi B KOMIIOHEHTE B KauecTBe 0003HaYeHMsI 0€3 OMMCAaHUs OTepaluil.
Co3naHne KJIaccoB NapamMeTpos
B coobmienust Ha cxeMe Mmocie10BaTeIbHOCTEN MOKHO BKIIFOUHTH mapameTpel. UML-cxeMy kmaccoB
MO>KHO HUCTIOJIb30BATH VISl OIMCAHUS TUIIOB IApaMETPOB.
Co3anue 1ocjie10BaTe1bHOCTEH B3aMMO/1eiCTBUS ¢ BO3MOKHOCTBHIO IOBTOPHOI0 MCIOJIL30BAHNS

st onucanus Mociaea0BaTEIbHOCTH MOKHO HCIOIb30BATh OTNIEIBHYIO CXEMY, KOTOPAsi COIEPIKUT
MoAPOOHBIE CBEIEHUS, KOTOPbIE HEOOXOAUMO OTACIUTh OT APYTUX, TUOO CBEACHUS, OTHOCSIIIHECS K
HECKOJIBKMM CXEMaM.
Ha onHoli cxeMe MOKHO c03JaTh MPSAMOYTOJIbHUK UCIIOJIb30BaHUs B3auMoAecTBUs (12), yka3bIBatOMIMil
Ha MOAPOOHBIE CBEICHUSI HAa IPYTOil CXEeMe.
JIBaXKTbI LIEIKHUTE UCIIOIb30BAHNE B3aMMOJICHCTBHSI, YTOOBI OTKPBITH CBSI3aHHYIO C HUM CXEMY
MMOCJIEJ0BATEIILHOCTEA.
Co31aHue moc/1e10BaTeIbHOCTH B3aNMOACHCTBUI ¢ BO3MOKHOCTHIO IOBTOPHOI'0 UCI0JIb30BAHMUS
U3 CYLIECTBYIOIIUX JJUHUI JKU3HU

1. Illenkuute Ucnmoan3oBanue B3auMoaeiicTBusa Ha [1aHeIn 3J1eMeHTOB.

2. Ha cxeme mocnenoBaTeIbHOCTEH yACpPKUBANTEe HAXKATON KHOIKY MBIIIH, TIEPETACKUBAS 110 CXEMeE

JUHUHM KU3HU, KOTOphIE HEOOXOIMMO BKIIOYHTH B IOCIEIOBATEIHHOCTh C BO3MOXHOCTBIO
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MOBTOPHOTO HCIMONb30BaHMs. Haunute ¢ BbIOOpa MONOKEHUS MO BEPTUKAIM JUIsl BCTaBKU
HCIMOJIb30BAHMS B3aUMOJICHCTBUS.
Hcnonb30BaHre B3aMMOCHCTBUSI OTOOPa)KaeTCsl HAIPOTUB BHIOPAHHBIX JIMHUM KU3HU Ha CXEME
MOCJIEN0BATEIBHOCTEM.

3. JlBaxkabl MIETKHUTE UMS HCIOIb30BaHUS B3aUMOJICHCTBUS U MEPEUMEHYHUTE ero, 4ToObl onucaTh
pe3yabTaT MCMHOJb30BaHUS MOCIIEIOBATEILHOCTH ¢ BO3MOXHOCTBIO MOBTOPHOTO HCIOJIb30BAHUS
Ha 3TOU CXeMe.

- WIH -
Hanummre nuMms B kauecTBe BbI30Ba (QYHKIUHU, YKAKUTE apaMeTphI.

4. CBshKUTE HUCIOJIB30BAHME B3aMMOJICUCTBUS C JIPYroil cxemoil mocienoBaresnbHocTe. [lenkuure
HCIIOJIb30BAHUE B3aMMOJICHCTBHS MPABON KHOINKOW MBIIIKA W BBIIOJHUTE OAHO M3 CIEAYIOIIMX
JICACTBUU.

HlenxauTte Co31aTh HOBYIO MOCJI€0BATEIbHOCTB, YTOOBI CO3/1aTh HOBYIO CXEMY
MOCIEN0BATEIBHOCTEM.

- WIH -
[enkauTe CBA3aTH € MOCJIEI0BATEIbHOCTHIO, YTOOBI CBSA3ATh UCITOJIE30BAHUE C CYIIECTBYIOMICH
CXEMO1.
Visual Studio co3maer cBsA3b MKy UCTIOIB30BAHUEM B3aUMOJICHCTBUS M HOBOW TIOCIIEI0BATEIIBHOCTHIO
B3aUMO/ICHCTBUSI.
B pemenuun oro6paskaercst HOBasi cxema rocienoBarenbHocTed. Ha Helt oToOpakaroTcst TMHUM KU3HU, C
MTOMOIIBI0 KOTOPBIX OBLIO CO3/1aHO MCIIOIb30BAHKUE B3aUMOICHCTBUSI.

IIpumeyanue

OTo0pakaroTcs TOIBKO T€ TUHUM JKU3HH, C TIOMOIIBIO KOTOPHIX OBLIO CO3[]aHO UCTIOIB30BaHUE
B3anMo/eiicTBus. Ha HOBOIf cxeme He OyayT 0TOOpakaThCsl IMHUU JKU3HH, CO3JaHHbIE TTOCTe
WCIIO0JIH30BaHUSI B3aUMO/JICHCTBUS, TAXKE €CIIU UCIIOIh30BAHUE B3aUMOJICHCTBUS BKIIIOYACT ITH JIMHUU.
Co31aHue MOC/1e10BATEIBLHOCTH C BO3MOKHOCTBHIO IOBTOPHOTI'0 UCIOJIb30BAHMUSA U3 CYyIIECTBYIOLIMX
CO00IeHuIT

e Illenkautre cooOmieHHe, KOTOPOE HEOOXOIUMO TMEePEMECTUTh, MPaBOW KHOMKOH MBIIIU H

BoiOepuTe [lepeHecTn Ha cxemy.
Visual Studio:
e 3aMEHSET BBIJCIICHHOE COOOIICHUE U JIFOOBIC JOYEpPHHE COOOIIECHUS HCIOJIb30BAaHUEM
B3aUMOJCICTBUS;
e TIEpPEMEIIAET 3aMEIICHHBIC COOOIIEHUS Ha HOBYIO CXEMY MOCIEA0BaTEIbHOCTEH;
e CO3JaCT CBSI3b MEXKIY HCIOJIB30BAHUEM  B3aUMOJEHCTBHSI M HOBOM  CXEMOH
MOCJIeI0BATEILHOCTH.
Ilepexoa k moc/1e10BaTEILHOCTH, HA KOTOPYIO CChLIAETCH MCNO0Jb30BAHHE B3aUMO/1eiiCTBUS
e JIBaXK/IbI MICIIKHUTE UCIIOJIb30BAHUE B3aUMOICUCTBHUSI.
- WIH -
[[lenkHUTE HCTIONB30BAHUE B3aUMOICHCTBUS MPaBOil KHOMKOM MbIy U BeiOepute IlepeiiTu k
N0CJIe0BATEJIbHOCTH.
Co31aHue 3aN0JHUTEJIS ¢ HCNOJIB30BAHNEM B3aUMO/1eliCTBUSA
MOo3kHO €c03/1aTh UCIIOIB30BAHNE B3aUMOICHCTBUS, HE CBA3BIBAs €r0 C APyrou cxemoil. Ero MmoxxHo
WCIIOJIH30BaTh B KAYECTBE 3aMOTHUTEISI YaCTH MTOCJIEIOBATEILHOCTH, TIOIPOOHBIE CBEIACHUS O KOTOPOM
el1le MPeICTOUT YTOYHHUTD. VICIIONb3yHTEe MMsI UCTIOIb30BaHMSI B3aUMOICHCTBUS, YTOOBI 0003HAUUTH
JKEJTaeMbIid pe3yJIbTar.
CBopayuBaHue IPYII JINHUH KU3HA

MOHO CBEepHYTh HECKOJIBKO JIMHUH JKU3HU, YTOOBI IPpyIa 0ToOpakanack, Kak OJHa JUHUA. Tak MOXXHO
BU3YaJbHO MPEICTAaBUTh TPYIIY OOBEKTOB KaK OJUH KOMIOHEHT. COOOIIEeHNs U UCTIOTIB30BaHUS
B3aUMOJICHCTBUI MEX/Y JIMHUSMH JKU3HU CBEPHYTOU Ipyniibl CKpbITHL. COOOIIeHNs U
MOCJIEZI0BATEIHLHOCTH B3aUMOACHCTBHIM, BKIIIOUAIOLINE IPYTHe TUHUH JKU3HU, OTOOpaxaroTcsl.
CBopaunBaHue rpynnsl JHHUMA KU3HU
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1. Bribepute nBe nunu 6osee TMHUNA KU3HU.
2. lllenxHuTe OHY M3 HUX MPABOW KHOMKOM MBIIIHN U BeIOepuTe CBEPHYTb.
Heckonbko TuHUN XKU3HU 3aMEHSIOTCS OJTHOM.
CooO01IeHHs ¥ UCTIOIb30BaHMsI B3aMMO/ICHCTBH S, BKIIOYAIONIUE TOJBKO WICHOB 3TOU TPYIIIBI, HE
0TOOpaKAIOTCS.
3. llenxHute UMsi, YTOOBI IEPEUMEHOBATH TPYIIILY.
IMpumeyanue
Ecnu pa3BepHyTh IpyIniy, UMs FpyHbl OyJET YTEPSHO.
Pa3BopayuBaHue cBepHYTOM Ipynnbl
o IllenkHUTE CBEPHYTYIO JIMHUIO XKU3HU IIPABOM KHOMKOM MbIIIN U BblOepuTe Pa3BepHYTB.
IMpumeyanue
Wwms rpynmsl OyneT yTepsiHo, paBHO Kak | JF0ObIE CCHUIKHM TPYIIBI HA KOMMEHTapUHu HIN pabodne
3JIEMEHTBHI.
Onucanue CTPYKTYP YHPABJEHHUS ¢ IOMOIbIO (parMeHToB

Jliis ompesiesieHus IUKIIOB, BETBEH U MapauieIbHOW 00paboTKH Ha cXeMe MOCIIeIOBATeIbHOCTEH MOKHO
UCIOJIb30BaTh 00beIUHEHHBIE (hparMeHThl (13). DTH cBeieHUsI MOKHO OTOOPa3UTh U Ha CXeMe
aKTUBHOCTH. CXeMa akTUBHOCTH TTO3BOJISIET IMOKA3aTh COOOIIEHUS, KOTOPHIMH OOMEHUBAIOTCS CyOBEKTHI,
MEHee HarjsiIHO, HO MHOTI'/Ia C TIOMOIIBIO CXEMbI aKTUBHOCTH MOKHO OoJiee 3()()eKTUBHO MPECTaBUTh
LUKJIbl, BETBU U HapaUICIU3M.

Co3nanue 00beIMHEHHOTO parMeHTa

1. Beimenure cooOUICHWE WM TOCIEAOBATEIFHOCTh COOOMICHNH, HAYMHAIOIIUXCA B OJHOM
BXO’KJICHUH BBIIIOJIHEHUS WIN Ha OJHOW JIMHUU KU3HU.

IIpumeuanue
Briaenute cTpesiku cooOLIeHH, a HE BX0XK/IEHUS BBIINOJIHEHUS, HA KOTOPbIE YKAa3bIBAIOT COOOIIEHMS.

2. lllenxHuTe MpaBoil KHOIKOM MBIIIK OJJHO U3 cOOOLIeHUH, BbIOepuTe PasmecTHTh BO (pparmenre,

3aTeM IIEeJIKHUTE TpeOyeMblil TUIl (pparMeHTa.
OTtobpaxkaeTcst HOBBIN (parMeHT. B HeM copeprkaTcsi BHIOpaHHbBIE COOOILICHHUS.
Ecnu tun o0beinHeHHOro (pparMeHTa A0MycKaeT HaTM4he HECKOJIbKUX (pparMeHToB, 0TOOpaskaeTcs
TaKXe MycTol (hparMeHr.

3. UroOsI 3a7aTh ycioBHe sl pparMeHTa, MEIKHUTE TPAHUIly (PparMeHTa MPaBOi KHOIKOW MBIIIH
u BeiOepuTe CBoiicTBa. 3a1aiiTe 3HaUEHKE 1JIs CBOWCTBA Y CJIOBHeE.

VYcnoBue ucnomnb3yercs Uil onpeieneHns TpeOoBaHU K BETBU WIIN ITUKITY.

4. UYroObl 1006aBUTH HOBBII ()parMEeHT B BH/[, JOMYCKAIOIIMHA HalIU4YMe HECKOJIBKHUX (parMeHTOB,
LIEJIKHUTE TpaHuIly ¢parmenTa npaBoi KHOIIKOM MBIIIN U
BeiOepuTe JJo6aButs. lllenkuure Onepana B3aHMOAEHCTBUS a0 i Onepanj
B3aUMO/IeHCTBUS NOCJIe.

5. UYroObl 1006aBUTH BO (parMEeHT HOBBIE COOOILEHUS, HUCIONb3YHTe HHCTPYMEHTBHI CO3/aHUs
cO0011IeHUH, MO0 CKOMUPYITE U CTaBbTE UX BO ()parMeHT.

Co3ganue cxeM MOCJAeA0BATEJAbHOCTEH U3 KOAA

B ¢aiine xona Visual C# nnu Visual Basic Mo>kHO c031aTh cXeMy NOCIEI0BATEIbHOCTEN U3
oTpesieNIeHUs] METO/A.
CoznanHas cxema Mocie10BaTeIbHOCTEN BO MHOTOM CX03Ka CO CXEMOM IOCIIE0BATENBHOCTEM,
CO3JJaHHOM B MPOEKTE MOAEIUPOoBaHus. OTHAKO 3JIEMEHTHI B CO3JaHHOM CXEMeE ITOCIIEeI0BATEIbHOCTEN HE
oroOpaxatotcs B [IpoBonuke no mogensim UML.
Co3nanue cxeMbl OCIEA0BATEIBLHOCTEH U3 KOAA
1. B Visual Studio oTkpoiiTe ¢aitn koaa, KOTOPBINA COAEPKUT OINpeIeIeHUEe METOIa.
2. lllenkHuTe TPaBOi KHOIKON MBIIIM B JTIOOOM MECTe ompeeieHus Meroaa u Beidepute Co3aarh
cXeMy NOCJIeA0BATEeJIbHOCTEH.
IIpumeyanue
[Tocne co3manus cxemsl JitoOble H3MEHEHUs, BHOCHMBIE B CXEMY, HE OTOOpakaroTcs B KOJIe, a JIIoObIe
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W3MEHEHHMsI, BHOCUMBIE B KOJI, HE 0TOOpaxaroTcs Ha cxeme. YToObl 0TOOpa3UTh 3TU U3MEHEHHUS,
HE00XO0AMMO CO3/1aTh HOBYIO CXEMY IOCIeioBaTeIbHOCTEH. MOKHO CO3/1aBaTh HOBYIO CXEMY
IIOCJIE0BATEIBHOCTEN HEOTPAHUYEHHOE YNCIIO Pa3, UCIIONB3Ys TOT KE METOA.
MO>XHO niepeiiTH OT TMHUH KU3HU B COOOIICHUI K ONPEIICHUSIM B KOJIe KJIACCOB M METOJIOB, KOTOpbIE
OHH IIPENICTABIIAIOT.
Ilepexon oT co3AaHHBIX JTHHUI KU3HU U COOOIEHUI K KOAY

o lllenkHuTe CO3MAaHHYIO JIMHHUIO OJKM3HM MM COOOIEHHE MpaBOM KHOMNKOH MBIIM U

BbiOepute IlepeiiTi K onpeaesIeHIIO.

Konuposanue co3aaHHbIx nocjaenosareabnocreit B UML-monenb

MOo’KHO KOTUPOBATh TUHUH KU3HU, COOOIIEHUS U IPYTHe YaCTH CO3[JaHHOW MOCIIeI0BATEIbHOCTH Ha
CXeMy IOCJIeI0BATEILHOCTEN IPOEKTa MOJICTUPOBAHMSL.
KonupoBanue co3qaHHOH cxeMbl nocjieaoBaTejbHocTel B Moaeab UML uiam u3 Hee
1. Ha cxeme mocnemoBaTeIbHOCTEH BBIISIUTE JJIEMEHTBI, KOTOPHIE HEOOXOAMMO CKOIHPOBATH,
HampuMep, JIMHUU XU3HU U cooOrieHus. Eciniu HeoOXoIMMO CKOMUPOBATh BCE AJIEMEHTHI CXEMBI,
menkauTe Boineaurs Bee B MeHio [IpaBka.
2. B menmo IlpaBka Beibepute KonupoBarh.
3. Cozpaiite WM OTKPOUTE CXEMY MOCIIET0BATEIBHOCTEH B IPOSKTE MOICTTUPOBAHUSI.
4. B menio IlpaBka BeiOepute BeTaBUT.
Komuu BBIJICIICHHBIX 2JICMEHTOB OTOOPAKAFOTCSI HA CXEME.
IIpumeuanue
Nuorna HeoOX0AMMO U3MEHUTH IIBET BCTABICHHBIX 3JIEMEHTOB. BhInennTe ux u BEIOSPUTE LIBET B
okHe CBoJicTBA.

Co30aHue uazpaMMbI KJlaccoe

B Visual Studio Ultimate ais onucanus TUIIOB JaHHBIX U UX CBS3EH OTICIBHO OT peau3alii MOKHO
ucnonb3zoBatb UML-cxemy knaccos. Cxema mo3BoJIsIeT CKOHIICHTPUPOBATHCS HA JJOTUYECKUX aCMEKTax
KJIACCOB, a HE UX peaTu3alnu.

UML-cxeMy Kki1accoB MOKHO MCIIOJIb30BaTh B PA3HBIX LESIX.

e Jlns mpenocTaBlieHUs OMUCAHUS THUIIOB, HCIOJb3YEMBIX B CHUCTEME W MEPEelIaBaeMbIX MEXIY
KOMITOHEHTAMH, HE3aBUCHUMO OT peaTn3allii.

Hanpumep, Tun "3aka3 enpl" MOKeT peann3oBbiBaThes B Ou3Hec-cioe B koje .NET, B unTepdeticax
Mexay komnoneHtamu B XML, B 6a3e manabix B SQL 1 B mobp30BaTensckoM UHTEpdeiice B

HTML. HecMmoTps Ha TO 9TO OJPOOHOCTH ITHX pear3aluil pa3nudyaroTcs, OTHOIICHHE MEXIY THIIOM
"3aka3 enpl" U IpyruMu TUTIAMH, TakuMU kKak "Menro" u "Ormiara", coxpansierca. UML-cxema kiaccoB
MO3BOJISIET 00CYKaTh 3TH OTHOIICHUS OTAEIBHO OT peau3allui.

e Jlna Goyiee TOYHOTO OMpeneNeHUs Habopa TEPMHUHOB, MCIOJIb3yEeMbIX NI OOMEHa CBEICHHUSIMU
MEXAy TPUIOKEHHEM U €ero TMOoJb30BaTeNsIMU, a TakKe B ONUCAHHIX MOTpeOHOCTen
MOJIb30BATEIICH.

B kauecTBe npumMepa MOXKHO MPUBECTH OMUCaHMsI (PYHKIIMOHAIBHOCTH MOJIb30BaTeneil (user story),
BapHaHTHI UCTIOJIb30BaHUS U OMKCAHUS APYTUX TPEOOBAHUI B IPUIIOKECHHUH, 0OECTICUHBAIONIEM PaboTy
pecTopaHa. B 3Tom onrcaHuu MOKHO HAalTH Takue TepMUHBI Kak "Menrw", "3aka3", "Exa", "Llena",
"Ommara" u T. 1. MoxHo co3nate UML-cxeMy K1accoB, ONPEAEIISIIONTYI0 OTHOIIEHUS MEXIY S TUMU
TePMHUHAMH. DTO TO3BOJIUT CHU3UTHh PUCK BOZHUKHOBEHUSI HECOOTBETCTBHI B ONMUCAHUIX TPEOOBAHHUIHA,
10JIb30BaTEILCKOM MHTEpdEiice U CIpaBOYHON JOKYMEHTAIMH.

OTHoLIIeHHE K IPYTUM CXeMaM

UML-cxema kaccoB, Kak MpaBUJIO, CO3AAETCS OJTHOBPEMEHHO C IPYTHMMH CXeMaMH MOJEITUPOBaHUS,
YTOOBI IPEIOCTABUTH OMMCAHMSI HUCIIOJIb3yEeMbIX THIIOB. B Kak/1oM ciydae pu3nYecKoe MpeacTaBIeHIe
TUTIOB HE MTOAPAa3yMEBAECTCSl HU OJTHON U3 CXEM.

Ecnu coznana ucnonp3yiite UML-cxeMy Ki1accoB, 9TOOBI ONTUCATH CIEAYIOMIEE.
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cXema aKTUBHOCTHU THUII JaHHBIX, IEpPeIaBaEMbIX Uyepe3 y3esl 00beKTa.
TUIIBI 3aKPEIICHUI BBOJIA M BBIBOJA U y3JIbl IAPAMETPOB AEHCTBUM.

cxema THUIIBI TAPAMETPOB U BO3BpAIla€Mble 3HAUCHHS COOOIECHUIA.
[0CJIeI0BATENbHOCTEH | TUIIBI JMHUH >kn3HU. Kitacc TMHMM *KU3HM JOJKEH BKIJIIOYATh ONepalyu A
BCEX COOOILICHNUN, KOTOPBIE OH MOXET MOJIYUHTh.

cXemMa KOMIIOHEHTOB uHTEpQECHl KOMIIOHEHTA C TIEPEUNCIIEHUEM UX OTIepPaIIHiA.
IToJyTHBINM KOMIIOHEHT TAaKyK€ MOYKHO OIIMCATh KaK Kjacc..

CXCMa BapuaHTOB TUIIBI, YIIOMSHYTBIC B OIIMCAHUAX Heﬂeﬁ " 11aroB BapuaHTa UCIIOJIb30BAHUA..
HCIIOJIBb30BaHUA

OcHOBHBIE TANlbl CO3IaAHMUS CXEeM KJIACCOB

Co3ganne UML-cxemMbI KJ1acCOB

1. B meHio ApxurekTypa BbiOepute myHKT Co31aTh cxemy.

2. B paznene ab6aonbl menkaute UML-cxema kiaccoB.

3. Hazosure cxemy.

4. B o6nactu lo0aBUTh B MNPOEKT MOAEJUPOBAHUS BBIICIUTE CYIICCTBYIOUIMI  MPOEKT
MOJIEIMPOBAaHUsl B pelleHUU uiau BbiOepuTe Co31aTh HOBBIH IPOEKT MOACTHPOBAHUSA U
HaxxmuTe KHONKy OK.

Hogsas cxema kiaccoB otroOpakaercst Ha manenu 3iaemMeHToB UML-cxembl kiaaccoB. [Tanens snemMeHTOB
COJIEPKUT TpeOyeMble 3JIEMEHTHI U OTHOILIECHUSI.
Co3znanne UML-cxembl Ki1accoB

1. Yro6sl co3nate Tum, Beioepute nHcTpyMeHT Kiace, MuTepdeiic unu Ilepeunciienne Ha nanenu
AJIEMEHTOB, 3aTEM ILLIEJIKHUTE ITYCTYIO 00JaCTh CXEMBI.

2. Uto0bl 100aBUTH aTpUOYTHI WK OMEpAIH B THUIIBI, a JTUTEPAIbl — B MEPEUUCIICHUE, IETKHUTE
3aroyioBok ATpuOyThl, Onepaunu vian Jlurepasst B Tune u Haxmute BBO/I.

MoskHO co3natek curnarypy, Hanpumep f(x:Boolean):Integer.

Ut0o0BI OBICTPO J00ABUTH HECKOJIBKO DJIEMEHTOB, ABaXx A6l HAXXMUTEe BBO/] B KOHIIE KaXk10T0
aneMeHTa. UToOBI epeMecTUTh JIEMEHTHI BBEPX UM BHU3 IO CITUCKY, MOKHO BOCIIOJIB30BAThHCS
KJIAaBUIIAMH CO CTpPEJIKaMHU.

3. UtoOBl pa3BepHYTh WJIM CBEPHYTHh THII, IIEIKHUTE 3HAUOK IIIEBPOHA B BEpXHEH IIEBOI yacTH
tumna. Takke MOXHO pa3BepHYTh M CBEPHYTh pasienbl ATpuOyThl 1 Onepanum B Kjlacce WIH
uHTepdeiice.

4. YtoObl co31aTh CCBUIKM accOLMalMii, HaclelOoBaHUS WJIM 3aBUCHUMOCTH MEXIy THUIIAMHU,
IIEIKHUTE COOTBETCTBYIOIIMIA MHCTPYMEHT CBSI3bIBaHUS, TUIl UCTOYHHUKA, a 3aT€M BBIOEPUTE THUII
1L[E€IEBOr0 00BEKTA.

5. UtoOBI co37aTh TUIBI B MIAKETE, CO3/IalTE MAaKEeT ¢ UCHOIb30BaHueM HHCTpyMeHTa IlakeT, 3aTem
CO3/1aliTe HOBBIC TUIIHI M TTAKETHI BHYTPHU ATOTO MakeTa. YToObI CKOMMPOBATH THIIBI M BCTABUTH MX
B MMAKET TaK»K€ MOKHO UCI0JIb30BATh KOMAaH/1y KOITUPOBAHUSI.

6. Kaxmas cxema — 3TO mpejicTaBIeHHE Ha MOJENH, KOTOPOE COBMECTHO HCIIONB3YETCS IPYTHMHU
CXeMaMM TOro ke MpoekTa. UToObI MPOCMOTPETh MpEACTaBIEHUE BCEH MOJENH B BHJE JIEpeBa,
menkaute Bua, Beidoepute Jpyrue okna u menkuaute [IpoBoanuk no moxeasm UML.

Hcnojb30BaHue KJIACCOB, HHTEPGENCcoB U NepevyucIeHnil

CyIJ_ICCTByCT TPU CTAHJAPTHBIX BUAA KHaCCH(bHKaTOpOB, KOTOPLBIC NOCTYIIHBI HA ITaHCJIN 3JICMCHTOB. B
9TOM ONOKYMCHTC UX HA3bIBAIOT mMuUnbsl.
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MealOrder 1

= ATpHOYTEI

45— + TotalPrice : Money

- MostRecentItem : Orderltem

= Onepauwm
2 + AddItemn(item : Menultem, quantity : Integer) : Boolean
+ Undo{)
#MEpeUHCNEHnES =MHTEphERCs
Leer 3 YnopapodyeHve 2 a
=l NMuTepant =| ATpUBYTHI -
& —1 Red + TotalPrice : Money 5
Green = Onepaumu R
Blue + Additem(Menultemn)
+ Validate{) : Boolean

e B OonpmumHCTBE CilydaeB JUISL TPEICTABICHHS JAHHBIX WJIM THIOB OOBEKTa MOXKHO
ucnoib3oBats Kiacesr (1).

e Ucnons3yiite UHTepeiicnl (2) B KOHTEKCTE, T/Ie HEOOXOUMO Pa3INiaTh YUCThIE HHTEP(DEUCH 1
KOHKPETHBIE KJIACChI, UMEIOLIME BHYTPEHHHE peanu3aluu. Pa3nuyars 3TH CyIIHOCTH MOJE3HO IIPU
pabote co cxemMamH, LEIbI0 KOTOPBIX SBISETCS ONUCAHWE peaju3aluy Iporpammel. [Ipu
MOJEJIIMPOBAHUM TMACCUBHBIX JaHHBIX WM  OINPEICICHUM KOHLENTOB JUIl  ONUCAHUSA
MOJIb30BATEIBCKUX TPeOOBaHM 3TO MeHee () (HEeKTUBHO.

e Ucnonb3yiite [lepeuuncienue (3), yToObl MPEICTABUTh THII, UMEIOIIMA OTPAaHUUYEHHOE YHCIIO
3HAYCHUH JIMTepaoB, Hartpumep, Stop u Go.

o JloGaBneHue 3HaYeHUH JIUTEpaANOB B nepeuncienue Jlaite kaxx1oMy OTAEIbHOE UM
o Ilpu >xenmaHuWM KaXXJIOMy 3HAYEHHUIO JIUTEpaia TAaKKE MOYKHO IPUCBOUTH YHCICHHOE
3Hauenue. lllenkaure sMTEpasl B MEPEUUCICHMM  IIPaBOM  KHONKOW  MBIIIH,
BbIOepuTe CBOMCTBA 1 BBEUTE YUCIIO B 10Je 3Ha4YeHue B okHe CBoiicTBAa.
JlaiiTe Ka)KJOMY THUITY YHUKAJIBHOE UMS.
ITosryuyeHne TUIIOB M3 APYTUX CXeM
Ha UML-cxeme KJ1accOB MOXHO OTOOpakaTh THUIIBI U3 IPYTON CXEMBI.

Tun u3 apyroit cxemsl Kak momydaTth THUITBI U3 APYTON CXEMbI

UML-cxema knaccoB | MokHO oToOpakaTh kiacc Ha Heckosbknx UML-cxemax kiaccoB. Co3/1aB Kiiacc
Ha OIHOU cxeMme, neperamure ero u3 Iposoanuka no moaeassm UML Ha
JIPYTYIO CXEMY.
Takoit mogxon 3pdeKkTuBeH, ecar HeoOXOAUMO Ha KaXI0i cXxeMe 0TOOpa3uTh
ONPEIIEICHHYIO TPYNITy OTHOIIECHHH.
Hanpumep, MOXHO ITOKa3aTh CBA3M MEXKIY JIeMeHTaMu "3aka3 efpl" u "Menwo"
pecTopaHa Ha OJTHOM CXEMe, a CBSI3M MEXIY dJIeMeHTaMu "3aka3 enbl" 1
"Omnara" — Ha Ipyrou.

Cxema koMNOHEHTOB | Ecin onpeneneHbl KOMIOHEHTHI HA CXEME KOMIIOHEHTOB, MOKHO MEPETAIINUTh
komnoHeHT u3 IIpoBoanuka mo mogeasasm UML Ha cxemy kinaccoB. B atom
CiTydae KOMIIOHEHT OTOOPa3UTCs KaK KIIacc.

UML-cxema Ha cxeMme mociieoBaTeIbHOCTEN U3 TUHUH KU3HU MOKHO CO3/1aBaTh KJIACCHI U
noclneaoBaTeabHOCTeH  HHTEep(ENCH, a 3aTeM nepeTackuBaTh kiace u3 [lpoBoanuka mo moaesasiMm
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UML na UML-cxemy knaccoB. Kaxknast TMHUS KU3HUA Ha CXEME
MOCIIEI0BATEIHLHOCTEH MPECTABIISET IK3EMILISIP 00bEKTa, KOMIIOHEHTA WIIN
cyOBeKTa.

UToOBI cO3/1aTh KJ1acC U3 JIMHUM KU3HU, IIETKHUTE JTUHUIO KU3HU MPABOU
KHOTKOM MbIK U BeiOepuTe Co3aaTh Kiaace win Co3aaTth nHTEpdeiic.

ATpPHOVTHI M oNIepanuu

ATpubyT (4) — 3TO IMEHOBAHHOE 3HAYEHUE, KOTOPOE MOXKET ObITh IPUCBOCHO KAXKIOMY IK3EMIUISIPY
tuna. OCylecTBICHHE I0CTyNA K aTpUOyTy HE MEHSIET COCTOSTHHE HK3EMIUIApPA.
Omnepauus (5) — 310 MeTOA WK (QYHKIHMS, KOTOPask MOXKET BBIITOJIHATHCS dK3eMIlIsipamu Tuna. OHa
MOXeET BO3Bpamarh 3HaueHue. Eciu ee cBoiicTBO ISQUErynmeer 3HaueHue true, onepanusi He MOXeT
U3MEHUTBH COCTOSTHUE 3K3EMIULPA.
YroObl 106aBUTH aTPUOYT UIIH OTEPALMIO B THI, MIETKHUTE THIT IPABOH KHOMKOM MBIIIIH,
BbIOepuTe JJ00aBuTh U menkuute ATpudyT unu Onepanusi.
YrtoObI MPOCMOTPETH CBOMCTBA, MIETKHUTE aTPUOYT MITH OTIEpPAIIHIO TPABOM KHOIIKOM MBIIIH, 3aTEM
BbIOepuTe CBoOlicTBa. CBoOlicTBa 0TOOpaxaroTcs B okHe CBOMCTBA.
YT0oOBI IPOCMOTPETH CBOMCTBA TAPaMETPOB ONEpalUy, LENKHUTE [...] B
coiictBe [lapameTrpsnl. OTOOpa3UTCsS HOBOE UATIOTOBOE OKHO CBOMCTB.
Tunsl aTpudyToB U onepanmii
MoO>HO OIpeeNIuTh CAeyIoIue munsl aTpuOyToB, ONepaluii U MapaMmeTpoB.

e (HeT) — MOXHO He 33J]aBaTh TUIl B CUTHATYpE, OIYCTUB MPEALIECTBYIOIIEE JBOCTOUHE ().

o CranzapTHBIMH THIIAMU-IPUMHTHUBAMHE SIBISIIOTCS ciieayronue: Boolean, Integer u String.

o Tumn, onpeneneHHbli B MOJEIIH.

o [lapameTpu30BaHHOE 3HAYCHHE TUIIA MAOJIIOHOB, 3anucanHoe kak Template<Parameter>.
Taxoxe MOXKHO 3amKcaTh UM THIA, KOTOPBIH erie He Obl1 onpezeseH B Mojenu. Mms otobpa3utcs B
pazznene He3agaHHble THIIBI B IPOBOAHMKE 11O Moaensim UML.

IIpumeyanue

Ecnu BriociencTBuM B MOJIENN ONPEEINAETCs KJIacce Ui UHTepQEIC 3TOro UMEHH, IIPEKHUE aTpUOYTHI U
OIlepaly BCE paBHO OTHOCATCS K 2JIEMEHTY B pazaeine "Hesanannsle Tunsl". Eciiv Hy)KHO U3MEHUTH UX
TaK, YTOOBI OHM OTHOCHJIMCH K HOBOMY KJIacCy, HEOOXOJUMO OTKPBITh KaX/IbIi aTpHOyT WU OINepaluio 1
cOpOCUTH THUII, BEIOKPAst HOBBIH KJIACC U3 PACKPBIBAIOLIETOCS MEHIO.
HeckoibKko TUIIOB
MoOHO 3a7aTh KOJIMYECTBO JIEMEHTOB JIF0OOT0 aTpuOyTa, ONEepaluy U TUIIA TapaMeTPOB.
JlomycTUMBI CIIEeAYIOLUE 3HAYECHHUS.

KommuectBo ATpuOyT, mapameTp WiIK BO3BpaIaeMO€ 3HAUYECHHE COICPIKHUT CIIETYIOIIee.
DIIEMEHTOB

[1] OxHO 3HaUEHHE 33JJAHHOTO TUTA. DTO 3HAYCHHE TI0 YMOIYAHUIO.

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

[*] Kosutekiusi, B COCTaB KOTOPOi MOYKET BXOAUTh HEOIPAHUYIEHHOE YHCIIO

9K3EMILISIPOB 33J]aHHOTO THTIA.
[1..%] Kouextwst XoTst ObI 0THOTO SK3EMIUISIpa 331aHHOTO THIIA.

[n..m] Koiexmust, B KOTOpYIO BXOAUT OT N 10 M 3K3eMILUISIPOB 33aHHOTO THIIA.

Ecnn Konn4ecTBO 2J€MEHTOB IIPEBBIMIACT |, MOXKHO 33aTh CIEAYIOIIUE CBOWCTBA.
e IsOrdered — ecnu 3HaueHKE true, KOJIIEKIMS UMEET ONPEIEIICHHBIH TOPSIOK.
e IsUnique — eciu 3HaueHwue true, B KOJJICKIIMK OTCYTCTBYIOT MMOBTOPSIOIINECS 3HAUCHHS.
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Buaumocthb
Buoumocms yka3piBaeT, MOKHO JIU TIOJTYYHUTh TOCTYI K aTPUOYTY WITU OTIEPAIINH 32 MPpeaeIaMu
onpeneneHus kiacca. JlomycTuMBI CIIeyroNTue 3HAUYCHUS.

Nwms Kparkast 3nauenue
dbopma
OtkpeITHIE  + Bo3MOkeH T0CTyII U30 BCEX IPYTUX THUIIOB.
3aKkpbIThIN - JlocTyn OTKPBIT TOJBKO /1711 BHYTPEHHETO OIIPEIEIEHMSI 3TOr0 TUIIA.
ITaker ~ Bo3MO€eH TOCTYII TOIBKO BHYTPH ITAKETa, KOTOPBIM COAEPKUT JaHHBIN THIL, &

TaK)Ke B JTIOOBIX IMakeTax, ASBHO UMIIOPTUPYIOIIHX €I0.

3amumeHHbId # JlocTym OTKPBIT TOJIBKO TaHHOMY THITY M BCEM THUIIaM, KOTOPBIE €ro
HaCJIEYIOT.

3ajaHue CUrHATYPbI aTPUOYTA UJIM ONlePaALMU

Curnatypa aTpuOyTa UM ONEepaluy — 3TO KOJUIEKLKS CBOMCTB, BKJIFOYAOIAsl BUJUMOCTD, UMS,
napameTpsl (I oneparuii) ¥ THII.

Curnatypy MOXHO CO3/1aTh HEOCPEICTBEHHO Ha cxeMe. Ll{enkHute aTpudyT nim onepanuto, 9To0bI
BBIIETIUTH DJIEMEHT, 3aT€M MTOBTOPHO HISTKHUTE €T0.

CospaiiTe curHaTypy B Cieayrolei hopme.

other

visibility attribute-name : Type

- UJH -

other

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

[Tpumep.

other

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

Hcnonb3yiiTe kpaTKyto popmy 3HaueHus cBoiicTBa visibility. 3HaueHune o yMoI4aHuio —

+ (OTKpPBITBHIIT).

Kaxiplif THII MOXKET MpeCTaBIATh COOOM THITBI, OTIPE/IETICHHBIE B MOJIENH, CTAH/IapPTHBIE TUIIHI (TaKue
kak Integer min String) Wiy UM HOBOTO THIA, KOTOPBIN €11le He ObLT OIPE/IEIIEH.

Ilpumeyanue

Ecnu B ciucke nmapaMeTpoB co3faercs nMs 0e3 THMa, OHO MpeJICTaBiIsieT co00M UMl mapameTpa, a He
tuna. B atom npumepe Menultem u Integer ABisAr0OTCS NMEHaMU IBYX ITapaMETPOB C HE3aJaHHBIMU
TUIIAMHU.

AddIltem(Menultem, Integer) /* parameter names, not types! */

Yro0sl 3a1aTh B CUTHATYpe KOJUYECTBO 3JIEMEHTOB THIIA, 3AIIUIINTE KOJIUYECTBO AIIEMEHTOB B
KBaJpaTHBIX CKOOKax Mociie MMeHHu Tuma. Hampumep, Kak moka3zaHo HIDKE.

other

+ Addltems (items : Menultem [1..*])

+ MenuContent : Menultem [*]

Ecnu arpuOyT min oneparus ctaTU4Ha, UM aTpUOyTa WK ONepaluy 0TOOpakaeTcsl B CUTHATYpe
noauepkHyTeIM. Eciiu aTpulyT mim onepanus adcTpakTHa, UMl 0TOOpaXkaeTcsi KypCHUBOM.

Opnako cBoiicTBa SIBasieTcst craTu4eckuM U SIBJsieTcs a0CTPAKTHBIM MOKHO 3a/1aTh TOJIBKO B
okHe CBoJicTBA.

ITornas curnarypa

[Ipu penakTHpoOBaHUU CUTHATYPHI aTpUOyTa WM ONEPallii B KOHIIE CTPOKH U MOCIIE Ka)X10ro mapaMerpa
MOTYT OTOOpaXaTbCsl JOMOTHUTENbHbIE CBOMCTBAa. OHM 0TOOpaXKAIOTCS 3aKJIFOYSHHBIMU B (PUTYpHBIE
CKOOKH {...}. DTH CBOICTBa MOXKHO peJaKTUPOBATh U 100aBiATh. [Ipumep.
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other

+ Addltems (items: Menultem [1..*] {unique, ordered})

+ Getltems (filter: String) : Menultem [*] {ordered, query}
CHHCOK COJIEPKUT CIEAYIOIINE CBOMCTRA.

B CBOHCTBO 3HaueHne

CUTHAType

unique SIBasiercs B xomiexkuuu HeT noBTOpsAONIMXCS 3HaueHU!. [[pumMeHnMo K Tumam ¢
YHUKAQJIbHBIM KOJIMYECTBOM DJIEMEHTOB OOJbIIe 1.

ordered SIBaserca Komekius — 3To nocnenosarenbHocTh. Eciu 3Hauenue false, He

YHOPSI0YEHHBIM  CYIIECTBYET ONpPEAEICHHOr0 MepBoro saemMenTa.l[ppumMmeHrMo K Tunam ¢
KOJIMYECTBOM 3JIEMEHTOB OoJIbIIE 1.

query SBasiercs Omneparusi He MEHSET COCTOSIHUE dK3eMIUIsipa. [[puMeHnMOo TOJIBKO K
3ampocom onepaLusm.
/ SBasiercs ATpuOyT BBIYHCIISETCS U3 3HAYCHUHM IPYTUX aTpUOYTOB WM aCCOLUAIUH.
NMPOU3BOHBIM "/" oToOpakaercs mepen uMeHeM arpudyta. [Ipumep.
other

[TotalPrice: Integer

Kak npaBuio, nomHas curaatypa oro0pakaercss Ha cxeMe, TOJIbKO Koraa oHa peaaktupyertcs. [1o
3aBEpUICHUH PEIAKTHUPOBAHUS IOIIOJHUTENbHbBIE CBOMCTBA CKpbIBalOTCA. ECiiu HYy)KHO BCce BpeMs
0TOOpaXxkaTh MOJHYIO CUTHATYpPY, HIEIKHUTE TUI MPaBOil KHOMKOW MbIIHK U BbiOepuTe OTOOpakKaTh
MOJIHYI0 CUTHATYPY.

Co31aHnue ¥ MCN0Jb30BAHUE ACCOUMALINI

Hcnonb3yiiTe accolualuio, 4To0bl MpeICTaBUTh JTI00bIe BUABI OTHOLIEHUH MEXAY JIBYMsI SJIeMEHTaMH,
HE3aBUCHMO OT TOT'O, KaK 3Ta CBSA3b pealu3yeTcs B porpamme. Harmpumep, MOKHO UCIIOJIB30BaTh
accoIMalnIo, YTOOBI IPEACTaBUTh yKa3aTelb B C#, oTHOLIEHHE B 6a3€ JaHHBIX WU NIEPEKPECTHYIO
cCchUIKY oHOM yactu XML-(aiina Ha npyryro. MoxeT npeacTaBiiTh CBA3b MEXKIY 00bEKTaMU B
peaJIbHOM MHpE, HallpuMep, 3eMJIEH U COHIIEM. ACCOLMalUs HE TIOKAa3bIBAET, KaK NIPEICTABIEHA CChUIKA,
a TOJIBKO CBHUJIETEIIBLCTBYET O HAJIMYUU CBEICHUM.

CpoiicTBa acconuanuu

[Tocne cozmanust acconuanuu HEOOXOIMMO 3a1aTh €€ cBoMcTBa. [l]enkHUTE acconuauio MpaBoi
KHONKOW MbIIIM U BeIOepuTe CBOICTBA.

[ToMuMO CBOMCTB accolalvy B LIEJIOM KaXKIasi poib, T. €. KaKJ10€ OKOHUYaHUE accolUalim, ooaagaer
COOCTBEHHBIMHU CBOMCTBaMH. UTOOBI IPOCMOTPETH UX, pacuiupbTe cBoiicTBa IlepBasi posib 1 Bropas
POJIb.

HekoTopsle cBoiiCTBa Ka)X/10i1 poJin HANPsAMYIO BUIHBI HA cxeMe. K HUM OTHOCHTCS CienyolIee.

e Uwms ponu. OTobpaxaercst Ha COOTBETCTBYIOIIEM OKOHYaHUM accolMaluu Ha cxeme. Ero MoxxHo
YBHUJIETh Ha cXeMe WK B okHe CBoiicTBa.

e KouanuecTBo 371€MeHTOB, 3HaYeHHE M0 YMOT4aHUI0O — 1. DT0 3HaUeHHE TaKKe OTOOpaXkaeTcs Ha
CXEME PAJIOM C COOTBETCTBYIOIIMM OKOHYaHHUEM ACCOLUALIUH.

e Arperar. OtoOpaxkaercs B  ¢opme pomMOOBUAHONW (GUTYpHl HAa  OJHOM  OKOHYAaHUU
coeMHUTEINA. MOXKHO HCIIONIb30BaTh €ro Ul yKa3aHHs, YTO HK3EMIUIIpPhl B 0000MIatomend poiu
BJIAJICIOT K3EMIUISIpPAMU APYTOM POJIU WIIM COAEPKAT UX.

o SBisierca nepeMeraeMbIM. Eciy umeeT 3HaueHue true TOIBKO U1 OJHOM POJIM, B HAIIPABICHUU
nepexona otoOpaxkaercsi crpenka. C MOMOIIBIO ATOrO CBOMCTBAa MOXKHO IMOKa3aTh BO3MOXKHOCTHU
nepexoa Mo CChIIKaM U CBSI3U B 06a3e JaHHBIX B IPOrpaMMe.

Bo3moxkHOCTH IEpexoaa
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Korma n3zo0pakaercst accoruaiiusi, Ha OJTHOM KOHIIE Y HE€ CTpeNKa, 0003HavYaroIas, YTo acCOIaIns
JaeT BO3MOKHOCTh TIEPEX0/1a B 3TOM HAMPABICHUH. DTO yJO0OHO, €CIIH CXeMa KJIaCCOB MPEICTABIISCT
kiaccol 110, a acconmanuu npeIcTaBIsAIOT YKa3aTenu WM cChUTKU. Ho eciii cxema KiiaccoB
MPEJICTABIISIET CYIIHOCTH U OTHOIICHHSI MM OU3HEC-KOHIIEIIUHN, BO3MOXHOCTh TIEPEX0/1a TIOKAa3bIBaTh HE
o0s13aTenbHO. B TakoM citydae MOYKHO M300pakaTh accoalnu 0e3 CTpeoK. ITO MOXKHO C/IeNaTh, 3a/1aB
JUTS CBOMCTBA SIBjIseTCsl mepeMeliaeMbIM Ha 000MX KOHIAX acCOIMAINK 3HaueHue "true".

ATpuOYTHI M aCCOMALMHU

Accoumanust — 3To rpaduueckuii cnocod npezacrasienus arpudyra. Hanmpumep, BMecTo TOro 4To0bI
co3naBath kiacc "Pectopan" ¢ atpuOyrom tuna "MeH0", MOKHO CO3/1aTh aCCOIHAITUIO U3 AJIEMEHTOB
"Pectropan" u "Menio".

Kaxxnoe ums atpubyra cTaHOBUTCS UMEeHEeM poJsin. OHO 0TOOpakaeTcs Ha MPOTHUBOIOI0KHOM THITY-
BIIQJICTIBIly OKOHYAHUU acconmanuu. Hampumep, oOparute BHUManue Ha myMenu Ha »Toi
WJUTFOCTPALTHH.

Kak npaBumno, peKOMeHIyeTcsl HCTIOIb30BaTh aTPUOYTHI TOJBKO ISl TUIIOB, KOTOPHIE HE OTOOPaXKAIOTCS
Ha CXeMe, HalpuMep, sl THIIOB-TIPUMHUTHBOB.

2]  Restaurant [A] Menu
= ATpHMOYTEI = ATpMOYTEI
+ myMenu : Menu + myRestaurant : Restaurant

= Onepauwxm = Onepauwmmn

2]  Restaurant (2] Menu

myRestaurant myMenu

= ATPMOYTEI 1 1 | = ATpubyTe

= OnepauMm = OnepauMm
HacaemnoBanue

Ucnonb3yitte nHcTpyMeHT HacienoBanue 1 CO31aHUSA CIAEAYIOLIIMX OTHOILIEHUHN.
o OrtHo1IEHHE 000OWeHUss MEXTY CTIEHUATU3UPOBAHHBIM TUIIOM U OOIIUM THUIIOM.
- UJIH -
e OTHOIICHHE peanuzayuu MEXKIY KIaCCOM U PEaIM3yeMbIM UM UHTEp(]ericoM.
HeBo3MO0kHO c03/1aBaTh UKLl B OTHOIICHUSX HACASAOBAHUS.
O06o0menue
O060011eHre 03HAYAET, YTO CIEMUATM3UPYIOIINA UITH MPOU3BOIHBIN TUII HACNIEAyeT aTpUOYTHI, ONepaluu
¥ acCOILMAIMU 0O0IIero Wi 06a30BOro THUIIA.
OOmuit THI 0TOOpaXKaeTCsl HA OKOHYAHUHU OTHOIIICHUSI C HAKOHEYHUKOM CTPEIIKH.
Hacnengyewmple onepanmu u aTpuOyThI, Kak MPaBHUIIO, HE OTOOPAKAIOTCS B CIICITUATHU3UPYFOIITIX
tumnax. OJHAKO MOXHO JO00aBUThH HacleAyeMbIe OTIEpallii B CITUCOK OMEPAlU CIEIHATN3UPYIOIIETO
tuma. Takoi moaxos 3QpheKTHBEH, €CJIM HEOOXOUMO MEPEONPEIeTUTh HEKOTOPhIE CBOMCTBA ONEpaIlui B
CHEIHATM3UPYIOIIEM THIIE, TU00 eclii HE0OXOAMMO yKa3aTh, UTO MEePeoIpeiesaTh CBOWCTBA HYKHO C
MMOMOIIBI0 PEANTU3YIONIETO KOJIA.
Ilepeonpenenenne onpeaejieHUs: ONEPAlMA B CIEUAINZNPYIOLLEM THIIE
1. HlenxkHuTe OTHOIIEHUE OOOOIICHUSI.
OHo oTOOpaXkaeTcst MOAUYEPKHYTHIM, PSIOM C HUM OTOOpakaeTcst Ter ACHCTBHSL.
2. lllenxuute Ter aeiicTBus u BeIOepuTe IlepeonpeneinTs onepanum.
[NosiBnsiercs nuanoroBoe okHO IlepeonpeneanTs onepanumn.
3. Beimenure omepaiuu, KOTOpbIE HYKHO OTOOpa3uTh B CIEIUATH3UPYIONIEM THIIE W HAXMHUTE
kHonky OK.
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Briaenennsie onepaiuu Ternepb 0To0pakaroTcsl B ClieHUaTH3UPYIOLIEM THUIIE.

Peanm3zauus

Peanuszanus o3HauaeT, YTO KJIACcC peanus3yeT aTpuOyThl U ONepaluu, 3aJaHHbIC B

unTepdeiice. aTepdeiic HaX0IUTCS Ha OKOHUYAHHH COCMHUTEINS C HAKOHEUHUKOM CTPEIIKH.

[Ipu cozmanum coeAMHUTENS peannu3aliy onepaiuny naTepderica aBTOMaTUYECKU PEIUTUIUPYIOTCS B
peanu3yromem kiacce. [Ipu qo6aBnennn B uHTEpQEiic HOBBIX ONEpanuii OHU PETUTUIHPYIOTCS B
pealn3yIoNMX Kiiaccax uHrepdeiica.

[Tocne co3manusi OTHOUICHHUS PeaTM3alii MOXKHO PeoOpa3oBaTh €ro B 0003HaueHne 0e3 onvcaHus
onepanuii. lllenkHUTE OTHOIIIEHUE TIPABOM KHOMKOM MbIK U BbhiOepuTe [loka3pIiBaTh 0€3 onucaHus
onepaumi.

Tak MOKHO MOKa3aTh UHTEPQEIChI, peann3yeMble KIacCOM, HE YCI0KHSAS CXEMbI KJIAaCCOB
MHOTOYHCIICHHBIMH CChUIKAMH peajn3auy. Takke Ha OTJENbHBIX CXeMaxX MOKHO ITOKa3aTh HHTEpdEnc u
pEAIN3YIOIIME €r0 KIACCHI.

Bﬂ «MHTEpgeAC: Bi *MHTERDeRC
YI’IFIHBHEHI‘IE KaTanoramM YI’IFIHBHEHI‘IE KaTanoraMmu

A

I ¥ApagneHWe KaTanoramMi

L

¥ AwncneTuyep MeHio |¥| Owncnetuep MeHIo

Tunsl ad0J10HOB

Mo’xHO onpenenuTh 00U TUIl WK TUI 11a0JI0Ha, TApaMEeTPhbl KOTOPOTO 3aat0TCs IPYTUMH TUIIAMU U
3HAYEHUSIMHU.

Hanpumep, MoxHO co3aats o6l Tun Dictionary, mapamMeTpsl KOTOPOTO 33/1at0TCsl KJIIFOUEBBIMH TUITaMU
W THNAMU 3HA4eHud.

?Key:CIass. Value:Class
Cnosapse

= ATPHOYTEI

= Onepauuwn

Co3nanme Tuna mWadJI0HOB
1. Co3zpaiite knacc unu uHTEpdeic. ITo Bam THN mabaoHoB. [IprcBoliTe eMy COOTBETCTBYIOIIEE
umsi, Harpumep, Dictionary.
2. lllenxHuUTE HOBBIM TUM MPaBO KHOMKOM MbIK U BeIOepuTe CBOMcTBA.
3. B okne CBoiicTBa menkaute [...] B mose [lapaMerpsbl madsaoHa.
OTKpoeTcsl AMaIoroBoe OKHO PerakTop Ko/IeKuyu napaMeTrpoB a0 10HOB.
4. Haxwure kHonKy /[00aBUTD.
5. B cBoiictBe "Mmsa" 3agaiiTe ums napameTpa A TUna mabdaoHoB, Hanpumep, Key.
6. 3amaiite 3HaueHue B mosie Bua mapamerpa. Class — 3HaueHue Mo yMoI4aHHIo.
7. Ecimu HyXHO, uyTOOBI MapaMeTp NPUHUMAI TOJBKO IPOU3BOAHBIE KIACCHI OIpPEIEIIEHHOTO
0a30BOTO KJ1acca, 3aaiTe B mosie OrpaHuvyeHHoe 3HAYeHue HEOOXOTMMBIN 0a30BBIi Ki1acc.
8. Jlo6aBbTe HEOOXOIMMOE KOJIMYECTBO MapaMeTpoB U HaxkMuTe kHONKy OK.
9. JloGaBbTe aTpHOYTHI M ONIEPAIMN B TUII IIA0JIOHOB TaK e, Kak pH paboTe ¢ APYTUMHU KIIACCaAMH.
B onpenenenun arpu0yToB U onepanuii MOXKHO HCIIOIb30BaTh MapaMeTPhI C
BuzoM Kuace, Unutepdeiic nnu Ilepeuncienune. Harmpumep, ncnonp3ys KJ1acchbl
napametpoB Key u Value, MoxHO onpeienuTh 3Ty onepauuto B Dictionary.
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Get(k : Key) : Value

[Tapametp ¢ BuaoMm Integer MoxHoO UCOIB30BaTh B KAYECTBE IPAHUIIBI KOJTUYECTBA

aneMeHToB. Hanpumep, MakcuMaibHO JIOMyCTHMOE 3HaYeHHE apaMeTpa Integer MOYKHO HCIIONIb30BaTh
IS OTIPEJICNICHHsI KOJIMYECTBa 3JIeMEHTOB arpudyTa B Bue [0..max].

Co3JjaHHbIC THITHI A0JIOHOB MOYKHO HCIIOJIb30BATh JUIS OIPEICIICHUS IPUBSI30K Ia0JIOHOB.

AddressTable:Dictionary<Key->Name Value->Address>

= ATpHOYTEI

= Onepauum

Hcnonb3oBanue Tuna mad10HOB
1. Cosnaiite HOBBI THII, Hanpumep, AddressTable.
2. IlenxkHWTE HOBBIN TUI TPABOW KHONKOW MBIIIH U BeIOepuTe CBOICTBA.
3. B cBoiicte llpuBsska madJjoHa BeiOepure THn mabioHa, Hampumep, Dictionary, u3
PaCcKpBIBAIOIIETOCs CITUCKA.
4. PazpepHute coiictBo IlpuBsizka maéaoHa.
OTtoOpaskaeTcs CTpoKa AJsl KaXA0ro napaMeTpa TUIla M1a0JIoHOB.
5. 3apmaiite noxaxondllee 3HauYeHUME A Kaxzaoro napamerpa. Hampumep, 3apmaiite  uis
napametpa Key kiacc Name.
IHakern!

Ha UML-cxeMe kaccoB MOXXHO IIpOCMaTpUBaTh NAKEThl. [lakeT — 3T0 KOHTEHHED I IPYyTrUx
3JIEMEHTOB MOJeNIU. BHYyTpU nakera MoKHO co31aTh J1t000ii anemeHT. Ha cxeme 3yieMeHThl BHYTpU
MaKeTa MepeMEeIAlTCs 10 CXEME, €CIIA MEPEMENIAETCS NAKET.

UTOOBI CKPBITH UM OTOOPA3UTH COACPKUMOE MAKETa, MOKHO MCITOJIH30BATh AIEMEHT YIIpaBICHUS
"pa3BepHYTH/CBEPHYTH".

Co30aHue duazpaMmMbi OesimesibHOCMU

B Visual Studio Ultimate MoxHO n300paxaTb cXeMbl aKTUBHOCTH, OIIMCBIBAIOIIME OU3HEC-TIPOLIECC MITH
IIPOrpaMMHBIN alNropuTM Kak pabouuii mporecc, COCTOALINMN U3 psiia 1eHCTBUA. DTH eHCTBUS MOTYT
BBITIOJIHSATH JIFOJIU, IPOTPAaMMHbIE KOMIIOHEHTHI WM YCTPOMCTBA.
CxeMbl aKTHBHOCTH MOXHO MCIIOJIb30BaTh AJIS PA3JINYHBIX LIEIEH.
e Jlns onucanus 6U3HEC-TIpoliecca WK pabodero npoiiecca, B KOTOPOM Y4acTBYIOT IOJIb30BATENH U
CUCTEMA.
e Jlns onucaHus 11aroB BapuaHTa UCIIOIb30BaHMSL.
e Jlns onucanus MeTofa, GYHKIMK WK ONEpalluy IPOrpaMMHOI0 00ecieueHusl.
N300paxeHune cxeMbl aKTUBHOCTH MOXET ITOMOYb YIYUIINUTh Ipouecc. Ecau cxema CyliecTByomero
IIpOLIECCa OKA3bIBAETCS OUEHB CII0KHOM, MOYXKHO IPOyMaTh IIyTH YIPOILEHHUS ITpoLecca.
N300paxas cxeMy akTUBHOCTH JJIs1 ONMCAaHUs OM3HEC-TpoIecca WK cr1oco0a MPUMEHEHUS! CUCTEMBbI
M0JIb30BaTEISIMH, MOXHO CO3JaTh TaKXKe CXEMY BapHaHTOB UCIIOJIb30BaHMUs, YTOOBI IIOKA3aTh PAa3IUYHbIE
TOYKH 3peHUs Ha HHpopMmaluio. Ha cxeme BapraHTOB UCHOIb30BaHUS IEHCTBUS N300pakaroTCs Kak
BapHaHThI UCNOJIb30BaHus. [IpucBoiiTe BapuaHTam UCIIOJIb30BAHUS HIMEHA, COBIIAJAIOIINE C UMEHAMU
COOTBETCTBYIOIIUX JeicTBUM. [IpencTaBienne BapuaHTOB UCIOIb30BAaHUS TO3BOJISET BBIIIOJIHATh
CIIEYIOLIEE.
e C momompio oTHomeHHusa Includes mokasepIBaTh Ha OJHOM cXeMe, Kak OOJIbIIve HEHCTBUS WIIH
BapHaHTHI UCIIOJIb30BAHUS COCTOST U3 MEHBIIUX.
e SIBHO MpUBS3BIBATH Ka)KJ0€ W3 JIEHCTBUM WJIM BAPHUAHTOB MCIOJIb30BAaHUS K IOJIH30BATENSAM WIN
BHEIIHUM CHCTEMaM, YYaCTBYIOIIUM B €70 BBIIIOJIHEHUH.
e IlpoBomuTh TrpaHULIBI BOKPYr NEHCTBUII WM BapHMAaHTOB HCIIOJIB30BAHUS, MOIAEPKUBAEMbIX
CHUCTEMOM WJIK OCHOBHBIMH €€ KOMIIOHEHTaMH.
Take MOXHO UCIOJIb30BaTh CXEMY aKTUBHOCTH I MOAPOOHOTO ONMUCAHUSI ONEPALUK TPOrPAMMBI.
Ha cxeMe akTHUBHOCTH MO>KHO IIOKa3aTh IIOTOK JAHHBIX, IIEPEJaBAEMbIX MEXKIY AeicTBUAMHU. Cxema
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AKTUBHOCTH, OAHAKO, HC OIMMCBIBACT CTPYKTYPY JaHHBIX. OcHOBHbIE 3TANLI CO31AHUS CXEM
AKTUBHOCTH

Co31aHue cxeMbl AaAKTUBHOCTH
1. B meHwo ApxurtekTtypa BoiOepuTe myHKT Co31aTh cXeMy.
2. B pasnene llladaonsl menkaute Cxema akTuBHocTd UML.
3. HazoBure cxemy.
4. B o6nactu lo0aBUTh B MNPOEKT MOAEJTUPOBAHUS BHIOCPUTE CYIICCTBYIONINH  MPOCKT
MOJIETIUPOBAHUS B PEeLICHUH WU BbIOepuTe MyHKT C031aTh MPOEKT MO/IeJIN.
HN300paxenne 371eMeHTOB CXeMbl AKTUBHOCTH
1. TleperackuBaiiTe 3J€MEHTHI U3 aHEIU JIEMEHTOB Ha CXEMY.
Haunwure ¢ pa3menieHust Ha cXxeMe OCHOBHBIX JICUCTBUM, COSAMHHUTE UX U 3aKOHYUTE TOOABICHUEM TaKHX
3JIEMEHTOB, KaK Ha4aJbHbIE U KOHEYHbIE Y3JIbL.
IIpumeyanue
Henb3s neperackuBath Ha CXeMy CYIIECTBYIOLINE 3JIEMEHTHI U3 0003peBartens moaeneir UML.
2. UTOOBI MOAKITIOYUTE JIEMEHTHI, BBIMTOJIHATE CIICTYIOIINE ACHCTBHS.
a. Ha nanenu snemMeHToB CXeMa aKTHBHOCTH IICJIIKHUTE NYHKT CoeMHHUTEIb.
b. IlenkuuTte Ha CXEME UCXOHBIN 3JICMEHT.
C. lllenkHuTe LIETEBON FIEMEHT.
IIpumeyanue
YToObI UCTIOTB30BaTh CPEACTBO HECKOJIBKO pa3, ABAXKIbI MIETKHUTE JAHHOE CPEACTBO.
IlepemMeiienue aeiicTBUs B APYroil nmaKker
o B o6o3peBaresie moaeneir UML neperamute AeiicTBUE B MaKeT.
- WIH -
o B obOo3peBarene moneseit UML menkuure aeiicTBUe NpaBOM KHONKOW MBI U BbIOEpHUTE
koMaHay Beipe3ats. lllenkHuTe makeT mpaBoil KHOMKOW MBIIIK U BbIOEpUTE KOMaH1y BeTaBUTh.
IIpumeyanue
Oto neiicTBue oToOpa3utcs B o6o3peBaresne moaeneir UML Tonbko mpu 100aBISHUH IEPBOTO dJIEMEHTA
Ha CXEMY.
Onucanue NOTOKA YIpaBJIeHUs

Cxema aKTUBHOCTHU OMHCHIBAET OM3HEC-TIPOIIECC HIIM IPOrPAMMHBIN aIrOpUTM KakK MOCIeI0BATeIbHOCTD
nevctBuid. CTpeNKu-COeIUHUTENH MMOKA3bIBAIOT, KaK yIPABICHUE MTOCIIEI0BATEILHO NIEPEIaeTCs OT
OJTHOTO JIeUCTBUS K Apyromy. OOBIYHO JeCTBHE MOKET HA4aThCs TOJIBKO MOCIE 3aBEPIICHUS
MIPEABIAYIIErO IEHCTBHS.

Ha cnenyromem pucyHke npuBeaeH nNpuMep, Kak MOKHO IOKa3bIBaTh MOCIEA0BATEIBHOCTD IEUCTBUM C
MTOMOIIIBIO ACHCTBUM, COETMHUTENEH, BETBEH U IMKIJIOB. bojiee moapoOHO 31eMEeHThI ONTUCAHBI B
CHEAYIOLIUX pa3Jesax.
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Cxembl akTUBHOCTH HcTIONb3ytoT [eficTBust u CoeAMHUTEIH, YTOOBI OMUCHIBATH CUCTEMY WIIH
MIPUJIOKEHUE KaK MOCIIEIOBATEILHOCTD IEUCTBUH, MOCIEA0BATEIbHO TPUHUMAIOIIUX YIIPaBIICHHUE.
e Cospnaiite deiictBue (1) nmms Kaxaoi OCHOBHOH 3a1ayd, BBITOJIHAEMON I10Jb30BaTEIICM,
CHUCTEMOU WJIM UMH O00UMH.
IIpumeuanue
[TompoOyiiTe onucarh MPOIECC WIK aITOPUTM BCEro HeCKoJIbKuMH JeicTBusMEU. C omorbio JlelicTBuii
BbI30BAa MOBeIEHUs MOKHO OTIPENIEIATh KK/I0€ IeUCTBHE MOAPOOHEe Ha OTIETBHBIX CXEeMax.

e VYO0eauTech, 4TO 3ar0JOBOK KaXKOTO IEHCTBUS YETKO MOKA3bIBAET, 3a4€M OHO HYXKHO.

e CBsKHTE ICHCTBHSI B TIOCIIEIOBATEIILHOCTD ¢ MOMOINbI0 CoequnuTeneii (2).

o Kaxnoe aeiicTBue 3aKkaHUMBAeTCs A0 Hayaja CIEAYIOIIEro ASHCTBUA B TOTOKE ynpasieHus. Eciu
HYHO ONUCATh MEPEKPHIBAIOIINECS IEUCTBUSA, BOCIOJIb3YNTECH ¥Y3J10M BETBJICHHS.

XOTs cxeMa OMHUCHIBAET MOCIEA0BATEILHOCTD JEHCTBUM, OHA HE ONMUCHIBAET TO, KAK JEHCTBUS
BBITIOJIHSIFOTCS U KaK yIPaBJICHUE MEPEIACTCs OT OJHOTO JACUCTBUS K cheayromemy. Eciu ¢ moMoribio
cxeMbl n300pakaeTcsi OU3HeC-TpoIlece, YIPaBIeHUE MOKET IepeaBaThCsl, HAIPUMED, TIPU OTIIPABKE
COOOMICHUS JIIEKTPOHHOMN MOUYTHI OJTHUM YEJIOBEKOM JIpyromy. Eciiu ¢ TOMOIIbI0 CXeMBbl
WUTIOCTPUPYETCS CUCTEMA MPOTPaMMHOT0 0OecTieueH s, YIpaBlIeHUE MOXKET MepeaaBaTbes Mpu
HOPMAaJIbHOM TTOTOKE BBITIOJIHEHUS OT OJIHOTO OTIEpaTopa K APyromy.

Onucanue pelieHNH U IMKJIOB

e V3en peumenus (3) UCHOIb3yeTcs, YTOObI yKa3aTh TOYKY, B KOTOPOW pe3ynbTaT peIICHUS
OTIpeieTIsieT CleAyomui mar. MoXHO J00aBUTH 1000€ KOTUYECTBO HCXOISAIINX MYTEH.

e Ecmm ¢ momompo cXeMbl aKTUBHOCTH OTPENEISETCS YacTh MPUIIOKEHHS, CIEAYeT OMPENSIUTh
ycnoBust (4), 4To0bI OBLITO MOHSATHO, KOTJA CIEAYEeT UCIONIb30BaTh KaxAbli u3 myteid. [llenkaure
COCIMHHTENIb TPaBOW KHOMKOW MbImH, BeIOepuTe CBOMicTBAa M B oOkHEe CBOMCTBA BBEINUTE
3Ha4Y€HHE B MOJIE Y CJI0BHE.

e He Bcernma HeoOX0IMMO OnpeaenaTh ycinoBus. Hampumep, ecim cxema aKTUBHOCTH MCTIONB3YETCS
JUISL OTIMCaHUsl OM3HEeC-TpoIlecca WM MPOTOKOJIA B3aUMOJICHCTBUS, BETBb OINpPEAETsSeT AHara3oH
rapamMeTpoB, TOCTYITHBIX JIJIS TTOJIH30BATENS WIIM B3aUMOJICHCTBYIONNX KOMIIOHEHTOB.

e V3ea ciausiHud (5) UCHONB3YeTCS ISl OOBEIMHEHUS JBYX WIU HECKOIBKHUX allbTEPHATHBHBIX
MTOTOKOB, BETBAIINUXCS B Y3Ji€e pellleHusl.

IIpumeyanue
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Jl51g 00bearHeHNs ajIbTePHATUBHBIX TTOTOKOB CIIEAYET HCIOIb30BaTh ¥Y3eJ1 CJAMAHHUSA, 3 HE COSAUHSITD
MIOTOKH B JIeiicTBUU. B npuBeneHHOM npumepe OyneT HeMpaBUIbHO CIENaTh COSANHUTEIND MPSMO OT y37ia
peuieHus: K BbI0Op MyHKTa MEHI0. DTO CBS3aHO C TEM, YTO JIEHCTBHE HE 3aIIyCKAETCs, IOKA TOTOKU
yIpaBJICHUS HE OCTYIWIA BO BCE BXOASIIUE coenuHUTENH. [103TOMY 00BEANHATE B ICHCTBUN ClIEAyeT
TOJIBKO NIapAJIJIEIbHBIE TOTOKHU.
e  [IuKJIBI MOKHO ONMCHIBATH C MOMOILBIO BETBEH, KaK IIOKa3aHO B IPUMEpE.
IMpumeyanue
[ToripoOyiiTe BKJIQABIBATH LUKIIBI CTPYKTYPUPOBAHHO, KaK B KOJIE MPOrpaMMbl. Eciu BBl onichIBaeTe
CYUIECTBYIOIIUN OU3HEC-TIPOIIECC, ITO MOKET MOKa3aTh HEKOTOPHIE BO3MOXHOCTH AJIS €10 YIyUIICHHUS.
3anyck geiicTBUS
Touku BxoJia B 1eliCTBHE MOYKHO YKa3bIBaTh ABYMS CIIOCOOaMH.
e HavaabHblil y3ea
Cosznaiite oqua HavaabHbli y3ea1 (6), uToOBI yKa3aTh MepBoe ACHCTBUE ACHCTBUA.
OTOT METOJ Jy4Ille BCEro NOAXOIUT IPU ONHMCAHUU BIOXKEHHBIX JIEHCTBUI WIN B CIIydasx, KOrJa He
HYKHO SIBHO YKa3bIBaTh, UTO 3amyckaeT aeiicteue. Hanpumep, neiictBue "3aka3 O0iona" onpeneneHHo
HA4YMHAETCS C TOTO, YTO KJIMEHT IPOroiI0JalIcs.
e ¥3eua coObITHS MOJTYyYeHHUS
Cozpnaiite Y3es coObITHS MOJyYeHHs, YTOObI YKa3aTh Ha4aJI0 IOTOKA, pEarupyrollero Ha OlpeieICHHOe
coObITHE, HAPUMEP, BBOJ IaHHBIX MoJIb30BaTesneM. He nmpegocraisiiTe BXOASIIUN B y3el
notok. [Ipomyck BXozs1iero noToka 03Ha4aeT, 4To MOTOK 3aIlyCKaeTCsl IPU Kax/10M BO3SHUKHOBEHUU
COOBITHSL.
3TOT MeTO/ 0COOEHHO TOJIE3€H, €CIIM HY)KHO OMUCATh OTBET HA OIPEIeIIEHHOE BHEIIHEE COOBITHE.
3aBepuieHue aeicTBUs
Ucnonesyiite Koneunniii y3e aeiicrBus (7), 4To6b1 0003HaYUTH KOHELl ACHCTBHUS.
e Ilpu npoctmxkeHun mNOTOKOM yrpaieHUs KoHedHOro ysja [aelCTBUSI Bce NapauleIbHbIE U
BJIO>KEHHBIE IEHCTBUSI TAaHHOTO JIEMCTBHS 3aBEPLIAIOTCA.
e MOXHO HCITI0JIb30BATh HECKOJIBKO KOHEUHBIX Y3JI0B JIEHCTBUS, YTOObl YMEHBIINUTh YUCIIO JIMLITHUX
COCIMHUTEIIEH.
IIpepbiBanue geiicTBus
Urto0s! onucath, Kak MOXKHO MPEphIBaTh OOBIYHBIN MOTOKA IEHCTBUH, HAIPUMED, €CITU TT0JIB30BaTENb
pelIaeT OTMEHUTH IPOLECC, MOKHO CO3/1aTh y3€Jl COOBITHSI MOIYUYEHHUS, TPOCIYIIUBAIOIINNA 3TO
coObiTHe. Co3aaiiTe MOTOK yIpaBlIEHHs U3 3TOTO y3Jla K KOHEUHOMY Y31y AencTBus (7).
Hopoxkn
WHora nosie3Ho pa3ieuTh YacTH ASWCTBUS Ha 00J1aCTH, COOTBETCTBYIOIIME Pa3IMYHbIM 00bEKTaM MU
OM3HEC-POJISIM, BBITTOJIHSIOMINUM ASHCTBUSA. DTH 00JaCTH 0(OPMIISIOTCS B BUJE CTOJIOLOB U
Ha3bIBAIOTCS O0OPOIHCKAMU.
o Hcnonb3yiiTe JIMHUM WIM NPSIMOYTIOJbHHUKHM B pasjeine naHenu aieMeHToB IIpocTsie ¢urypsi,
94TOOBI H300paXkaTh JOPOKKU WK APYrHe o0IacTu.
e UYro0mI MOAINCATh JIOPOXKKY, co3namnre [IpUMEYaHue u IIPUCBOMTE ero
coiicTBy IIpo3paunsiii 3HaueHue True.
[Ipocteie durypsl He sBist0TCS YacThio UML-Monenu u He oToOpakaroTcs B 0003peBaTelie Mojieseit
UML.

Onucanue NOTOKa TaHHLIX

JlaHHble, epeaomuyecs B WM U3 IeHCTBUS, MOXKHO OMKMCATh OJIHUM U3 JBYX CIEAYIOLIUX CIIOCOOOB.

e C wucnonb30oBaHMEM Y3Ja 00beKTa. DTO MNpocTedmmii crmocod onucaHus HH(OpMAaIH,
neperaBaeMoil Mexay JAeUCTBUSIMH. Y3el 00beKTa MOX0X Ha MepeMeHHyio B mporpamme. OH
MIPECTABIISIET JJIEMEHT, XPAaHALIMM OAHO WIM HECKOJIBKO 3HAYEHMH, NepelaBaeMbIX U3 OJHOIO
NEUCTBHUS B IPYTOE.

o C wucnonp3oBaHuEM 3aKpelieHUsl BbIBOJA U 3aKpelUIeHUs1 BBOAA. OTOT METOJ IO03BOJSET
OTJENbHO ONHUCHIBATh  BBIXOJHBIE JAaHHBIE OJHOTO JEHCTBUS U  BXOJHBIE JaHHbBIE
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Ipyroro. 3akpeIuieHus IOXO0KM Ha IapaMeTpsl B IMPOrpaMMe. 3aKpeIUICHUs IPEACTaBIAIOT
MOPTHI, B KOTOPBIX OOBEKTHI MOT'YT BXOJIUTh U BBIXOJUTH U3 JICHCTBUSI.
Onucanue NOTOKa JaHHBIX € IOMOIIBIO Y3JI0B 00BEKTOB
BonplnHCTBO MOTOKOB yIpaBiieHUs nepenaet qanHele. Hanpumep, BbIXxoqHON OTOK AeiicTBus "KineHT
IIPEIOCTABIIAET CBEACHUS IIEPEACT CChUIKY Ha aJIpeC MIOCTABKHU.
Ecnu Hy)KHO onMcaTh 3TH JIaHHBIE Ha CXEMe, MOXKHO 3aMEHUTh COCTMHUTENb Y3JI0M 00BEKTa U IBYMS

COCAUHUTCIIAMU, KaK IIOKa3aHO Ha CJICAYIOIIECM PUCYHKCE.
KNWedT npeaocTaenaer

KnueuT NpeaAccTaENAET AONONHATENEHEIS
ACNONHHTENEHBIS CBENEHWA
CE2AeHKWA
W

ANpeC NOCTABKK ‘

* R
[ OTNpaBnTE TOBAPL ] [ OTNpaBwvTe TOBAPLI ]

OOparuTe BHUMaHKE, YTO MPSIMOYTOJBHUKH C 3aKPYTJICHHBIMHU yTiiaMu, Hanpumep, Dispatch Goods
(oTrIpaBKa TOBApOB), MPEACTABIIAIOT ACHCTBUS, B KOTOPBIX IPOUCXOAUT 00padboTKa. [IpsMoyronsHuKkH ¢
NpSIMBIMH yTJIaMu, HaripuMep, Shipment Address (agpec mOCTaBKM), IPEACTABISIOT TOTOKA OOBEKTOB M3
OJTHOTO JICHCTBHS B IPYTOE.
[Tpucsoiite y3my 00BbeKTa UMsI, OTPAXKAIOIIEE POJIb Y3J1a KaK IMepeJaTOYHOTO 3BeHa WiH Oydepa 1t
00BEKTOB, IEepeaBaeMbIX MEKIY JCHCTBHSIMHU.

Tun y3na 00beKkTa MOKHO 33/1aTh B OKHE CBOMCTB. DTO MOXET ObITh IPUMUTHUBHBIN THII, HAIIPUMED,
Integer, unu kacce, HTEpQENC UM IEpEUUCIICHNE, OTIPEeNICHHbBIC Ha cXeMe KiaccoB. Hampumep,
MOKHO co3nath kinacc Shipment Address (agpec mocraBku) ¢ arpubyramu Street Address (ynuna), City
(ropon) u Tak Janee, CBA3aB €ro C ApyTUM KiaccoM moJ Ha3BaHueM Customer (KJIMEHT).

IIpumeyanue

Ecnu BBecTH UM TUIA, KOTOPBIH ellle He onpe/elieH, B pa3ien HeykazaHHble THIIBI B 0003peBarere
mozeneit UML 6yzaer no0OaBieH anement. Eciu nmocie 3Toro onpeaenuTs THIL ¢ TAKUM UMEHEM Ha CXeMe
KJIaCCOB, HEOOXOAMMO COPOCHUTD THI y3J1a 00bEKTa, YTOOBI OH CCBUIAJICS HA HOBBIM THII.

By¢epuszanus 1aHHbIX B y3/1aX 00beKTOB

V3en o0bekTa MOKET JieficTBOBaTh Kak Oydep /1t HeckonbKUX 00beKTOB. Ha cienyromem pucyHke
MOTOK yTPaBJIEHUS IMOKA3bIBAET, YTO MOJI30BATEIh MOXKET IPOUTH UK [choose more] (BbIOpaTh ere)
(1) mHoOrO pas, a yzen oobekra Chosen Menu Items (BbIOpaHHBIE 3JIEMEHTHI MEHIO) (2) HaKarIMBaeT
pemeHwus moJyib3oBarens. HakoHel, Koraa mojib30BaTeNb 3aBepIIacT BEIOOD, YIIPaBICHHE TIepeIaeTCs
neiictButo Confirm Order (moarBepxaeHue 3akasza) (3), KOTOpoe NPUHUMAET MOJIHBIN CITUCOK PeLIeHUH
u3 6ydepa Chosen Menu Items.
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MoXHO yKa3aTh crioco0 XpaHEeHUs 3JIEMEHTOB B Oydepe, yCTAaHOBUB CIIEAYIOIINE CBOWCTBA y3/1a 00BEKTA.
e YCTaHOBUTE CIEIYIOLIME 3HAYCHHUs AJIs CBOMCTBA YIOPsi/10UeHHe.
e Unordered, 4roObl 3a1aTh MPOM3BOJBHBIA MOPSAOK WM oOTCyTcTBUEe mopsaka. (ITo
YMOJIYaHHUIO).
e Ordered, yToObI 331aTh OPSIOK, COOTBETCTBYIOIINHN ONPEICICHHOMY KITIOTY.
e Fifo, yTo0O5I 3a1aTh MOPSIIOK "TIEPBOE HA BXOJ€ — IEPBOE Ha BhIXOE".
e Lifo, yToOBI 3a1aTh MOPsAAOK "MIOCIIEAHEE HA BXOJIE — MEPBOE Ha BbIXoe".
e YcraHoBUTE CBOHCTBO BepxHsii rpaHuuma, yToObl 3aJaThb MaKCHUMaJbHOE YHCIO OOBEKTOB B
O0ydepe. 3HaueHHe MO yMOTYaHUIO — *. DTO 03HAYAET OTCYTCTBUE OTPAHUUYCHUSI.
Onncanne NOTOKA JAHHBIX C MOMOLIBLIO 3aKpeNJieHHii BBOa M BbIBO/A
C nomompio 3akpenieHus BbIB0AA 1 3aKpenJieHnsi BBOJa MOKHO OT/IEITBHO ONKMCATh BBIBOJ U3

OJHOTO IEHCTBUS U BBOJ B Apyroe.
-

KNWeHT npeaocTasnAaT
ADNONHWTENEHBIE CEBE2A2HMA

h
CeegeHuA
O ZaKaie
Anpec NOCTAEKK
-
OTNpaeuTes TOBADE
A

UToO0BI cO3/1aTh 3aKperyieHHe, HAKMHUTE KHOTIKY 3aKpenJieHue BBo/Aa Win 3aKpenJjeHue BbLIBOA Ha
MIaHEJIH AJIEMEHTOB M BBIOEpUTE AeiicTBHE. 3aTeM MOKHO MIEPEMECTHTh 3aKpEIIECHUE TI0 IEPUMETPY
JENUCTBUS M U3MEHUTH €ro UMsi. MOXXHO CO3/1aBaTh 3aKPETUICHUS BBO/IA U BHIBOJIA JIJIS JTFOOBIX JIEHCTBUA,
BKJItO4as JlelicTBMSI BbI30BA NOBeAeHUs, [lelicTBHS BbI30Ba onepauuu, deiicTBUsA 0THIPpaBKHU
curnajia u /lelicTBusi NpUHATHSA COOBLITHSA.

CoenuHUTETH MEKIY ABYMSI 3aKPETUICHUSMU TIPECTABISIET MOTOK 0OBEKTOB, KaK U MMOTOKU U3 U B y3el
00BeKTa.

[TpucBanBaiiTe 3aKperyieHUsIM UMEHA, YKa3bIBAIOIINE Ha POJIh 0OBEKTOB, KOTOPBIE OHH CO3JAI0OT HIIN
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NPUHUMAIOT, HAIIpUMEp, KMEHA ITapaMeTPOB.

MOo3XHO 3a/1aTh TUTI IEpEAABACMbBIX 00OBEKTOB B cBOMCTBE THI. DTO NOKEH OBITH TUII, CO3JJAaHHBINA HA
UML-cxeMme Ki1accoB.

OOBEKTHI, epeatoIMecs MeXAY COSAMHEHHBIMU 3aKPEIUICHUSMU, TOJDKHBI OBITh KakK-JI100
coBMecTHMBI. Hanpumep, 00beKThI, co3/1aBacMble 3aKPEIJICHHEM BBIBOJIAa, MOTYT ITPHHAIICKATH K
MIPOM3BOTHOMY THITY THITA 3aKPETUICHUS BBOJA.

Taxxe MOXXHO yKa3aTh, 4TO MOTOK OOBEKTOB BKIIIOUAET PeoOpa3oBaHue, KOTOPOE U3MEHSIET JaHHBIC U3
THUIIA 3aKPEIUICHUS BBIBOJIA B TUT 3aKpeIUIeHUs BBoJa. Hanbomnee pactipocTpaHeHHbIC TPeoOpa3oOBaHUS
TAKOTO PoJia MPOCTO U3BJICKAIOT MOIXOISIIYI0 YacTh U3 O0JIbIIero TUMa. B mpumepe Ha puCcyHKe
nojipazymeBaetcs rnpeoopasoBanue, kKotopoe usBiekaer Shipping Address (aapec nocraBku) u3 Order
Detail (cBenenmii 3akaza).

BoJiee noapo0Hoe onpeesieHne 1eiicTBUM

Kpome nMeHu, o3BOJISIONIETO OMKCATh TOTyJaeMblid ACHCTBHEM PE3yJIbTaT, €CTh HECKOJIBKO CIIOCOO0B
omucaTh JICUCTBUE TOIpoOHEe.

e Hamnucare Oosiee mnoapoOHoe omucaHue B cBoiictBe OcHOBHasi 4acTh. Hampumep, MoxHO
HamucaTh (pparMeHT MPOTrPaMMHOIO KOJa WU TMCEBAOKO/a, UM MOJHOE OMHCAHME IMOJIy4aeMbIX
pe3yIbTaToB.

e 3aMCHUTH JCHCTBUE JCHCTBHMEM BBI30BA IOBEJICHHUS M IOAPOOHO OINMCATh €ro IOBEICHHUE Ha
OT/CIBHON cXeMe aKTUBHOCTH.

e VYcraHoBuTe cBoHcTBa JAeiicTBus JIOKadbHBIE NOCTYCa0BUSA U JIOKaIbHBIE NPeNyCI0BHUS,
9TOOBI OMKCATH €r0 Pe3yIbTaT MoApoOHEee

Onucanne BJIOKEHHBIX JeHCTBHII ¢ MOMOIIBIO eiiCTBUI BLI30BA NMOBEIECHUS

Mo>kHO TOAPOOHO OMUCATh MOBEJACHUE ACHCTBHUS C TTIOMOIIBIO OTIEIBHON CXEMBbI

aKTUBHOCTH. BhI3pIBacMOE MOBEIEHNE — 3TO CXeMa aKTUBHOCTH, IIPEICTABIICHHAS HA OCHOBHOM CXEMe
aKTHBHOCTH JCHCTBHEM BBI30Ba MOBeAcHU. JIeliCcTBHE BEI30BA MMOBEACHUS MOKHO TaK)K€ MCII0JIb30BaTh
JUTSI OTIMCAHMS TIOBEICHMSI, UCTIOIB3YEMOTO PA3TUYHBIMU JIEHCTBUSIMU COBMECTHO, YTOOBI HE N300paXKaTh
OJIHO BJIO’)KEHHOE JIECTBUE HECKOJIBKO pas3.

Ha cnenyromem pucynke Diagram 1 (cxema 1) mokassiBaeT neicTBHE, CoIepIKallee IeMCTBUE BbI30BA
noBesieHus, a Diagram 2 (cxema 2) moka3bIBaeT CXeMY BIOKEHHOTO JAEHCTBUSI, 0TOOPaXKAIOIIYIO
BBI3BIBAEMOE IIOBEJICHUE.
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MNpesocTaBuTe AaHHBIE
no NoOCTABKE

Onucanue BJI0KEHHBIX JeHCTBUI ¢ MOMOUIBLIO [1eiiCTBUI BHI30BA IOBEICHMS
1. UYroObl co3gaTh CXeMy BIIOKEHHOTO JEHCTBHS, IIETKHUTE MPOEKT MOJCIUPOBAHMS MPaBOU
KHOIIKOW MBIIIK B 0003peBaresie pemeHuii u nocnegoatesibHo BeiOepute JlodaButh 1 HoBbiii
3JIEMEHT.
2. B munamoroBom okxHe /lo6aBjieHne HOBOro 3jemMeHTta B  pazjeine LladaoHbI meakHuTE
nyHKT CxeMa akTUBHOCTH U B niosie Ums BBenuTe ums [leiicTBUS BbI30BA MOBEICHHS.
3. Tlogpo6HO M300pasuTe pabouuii MpoIece BIOKEHHOTO JEHCTBUS. ITO HA3BIBACTCS BBI3BIBAEMBIM
IOBEJICHUEM.
o Ha cxeme BBI3BIBAEMOIO BJIOKEHHOIO JercTBUs HavaJbHbIH y3es1 yKa3blBa€T MECTO, C
KOTOPOr0 HAayMHAETCs YNPaBIEHUE NPHU BBI30BE JAaHHOTO moBeacHUS. KoHeuyHbll y3e
AeicTBUSA NTOKA3bIBAET, I€ YIPABICHNE BO3BPAIIAETCS K POAUTEILCKOMY JIEHCTBHUIO.
4. VYcranoBute us cBoiicTBa IloBenenue neiictBus JleiicTBue BbI30Ba MNOBedeHHs 3HAUCHUE
CCBUIKH Ha CXE€MY BBI3bIBAEMOTr'0 TTOBEICHHUS.
IIpumeyanue
CxeMa BIIO)KEHHOTO IEUCTBUS JOJKHA COJIEPKAaTh JIEMEHTHI; B IPOTUBHOM ClIy4ae OHa He OyaeT
JIOCTYITHA B pacKpbIBatoiieMcs criucke ams cBoiictBa IloBeaenune. Kpome Toro, 3Ha4ok Tpe3ydiia He
nosiBuTcs Ha purype JleiicTBHe BbI30Ba NMOBeAEHHUs1, €CIIM HE YCTaHOBUTH ero cBoiicTBo [loBenenmue.
5. VYcraHoBuTe [Uisi CBOKMCTBA SIBjisieTcsl CHHXPOHHBIM JCHCTBHSI 3HAY€HHUE, YKa3bIBaloIIee,
0KMIAET JIM ICHCTBHE 3aBEPIICHUS BI3BAHHOTO JEHCTBUSL.
e 3naveHue SIBJsieTci CHHXPOHHBIM, paBHoe false, o3Hagaer, YTO TMOTOK MOXET
MEePEXOAUTh K CIEAYIOIIEMY JEWCTBUIO [0 3aBEpIICHHS BbI3BAaHHOTO jAeiicTBus. He
CIEAYET ONPENEIATh 3aKPENVIEHUS BBIBOAA WIM UCXOISIINE TOTOKU JAHHBIX U3 IEVCTBHUS.
Onucanue NOTOKOB IaHHBIX, BXOASIIMX U HCXOAAIIMX U3 BJIOKEHHBIX AeicTBUI
OnucaHue JaHHBIX, IEPEAABAEMBIX B U U3 BJIOKEHHBIX JIEUCTBHM, CXOIHO C UCIOJIb30BAaHUEM
rapaMeTpOB B MPOTPaMMHOM OOECTICUCHHH.
e Co3pnaiite 3akperuieHus BBoJa U BbiBoja (1) amst 1eCTBUSL BBI3BAHHOTO MOBEACHUS IS KaXKI0TO
(dparMeHTa TaHHBIX, IEPEIaBaeMOro B WM U3 aercTBus. HazoBute nx.
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e Ha cxeme BIIOXEHHOTO JCHCTBUSA CO3/aliTe Y3eJ mapamerpa JeicTBus (2) Ui Kaxaoro
3aKpeIuIeHUs BBOJA W BBIBOJA BBI3BIBAIONIETO JeWcTBUs. [IpucBoiiTe KaXaoMmy Y3y UM,
COBITIA/IAIONIEE C UMEHEM COOTBETCTBYIOIIETO 3aKPEIJICHHUS.

IIpumeyanue

VY3en mapameTpa IelcTBHS TOX0XK Ha y3el 00bekTa. UTOOBI MpOBEPUTH TUII y3J1a, MIEIKHUTE MTPaBOM
KHOTIKOW MBIIIH y3el  Ha)kMuTe KHONIKY CBoiicTBa. Tum y3ma oroOpaxkaeTcs B 3aroJIOBKE OKHA
CBOMCTB.

e Ha cxeme BJIOXEHHOTO JCHCTBHS MPOBEIUTE COSAMHHUTENH, MOKA3bIBAIOIINE MOTOK OOBEKTOB B
WJIM U3 KKJIOr0 U3 y3JI0B MapaMeTPOB JICHUCTBUIA.

R
1 o
N
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MEHH
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INEMEHTEI . > MoacunTaTe obwyw
[ CTOMMOCTD j
K
Mony4yuTe CEE&AEHWA
O nhaTeme

Onpenenenue MOCTyCJI0BUH M NMPeAYCJIOBHI

MoxHo Hucnonb30BaTh cBOMCTBA JIokaabHbIe MocTyca0BUs U JIokalbHbIe NPeayCcJ0BH, YTOOBI
MOJIPOOHO OMKCATh PE3yNIbTAThl IEHCTBHSL. DTH CBOMCTBA ONMUCHIBAIOT PE3YNbTAT IEHCTBUS, HE OMMCHIBAS
CHoc00 JOCTUKEHUS 3TOTO pe3yibTara.

YroObl yCTaHOBUTH 3T CBOUCTBA, IIIETKHUTE MTPABOM KHOMKOM MBIIIH JIeHCTBHE U HAKMUTE

kHonky CBolicTBa. BBenure 3HaueHUs! CBOWCTB B OKHE CBOWCTB.

JlokanbHbBIE OCTYCI0BUSA

ITocTycmoBre — 3T0 ycinoBUE, KOTOPOE JTOKHO BBIIIOJIHATHCS, MPEKIAE YEM IEHCTBUE MOKET CUMTATHCS
3aBepuieHHbIM. B mpumepe aeiictust Confirm Order (moaTBepxieHNe 3aKa3a) NOCTYCIOBUEM MOXKET
OBITH, HAIIPUMED, CIEAYIOIIEE.

KnueHT npeaocTaBuil MOJHBIE CBEIEHUS B JIOYCTUMOM (hopMaTe, KOTOpble HeOOXOMMBI st 00paboTKH
JAHHBIX KPEIUTHOMN KapThl MTOJIb30BATEIIS.

ITocTyciioBre MOXKET BBIPa)KaTh OTHOLIEHUE MEXKY COCTOSTHUSMH JI0 U I10CJIE BBIIIOJIHEHUS

neuctsus. [Ipumep.

IIpouieHTHAs CTaBKa yABOMIACH.

Mo’xHO nHcaTh NOCTYCIIOBUS B 60jee popMabHOM CTUJIE, CChIIASICh HA OIPEIeTIeHHbIE aTPUOYTHI
JAHHBIX, C KOTOPBIMH paboTatoT aercTBus. [Ipumep.

InvoiceTotal == Sum(Orderltem.Menultem.Price)

JlokanbHbIE NPEYCI0BHSA

[IpenycnoBue — 3T0 ycioBHEe, KOTOPOE JOHKHO OBITh YAOBIETBOPEHO B MOMEHT Havaa
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nevictus. Hanmpumep, y netictBust Confirm Order (moarBepxkaeHUE 3aKka3a) MOKET OBITh CIICAYIOIICE
IIPEyCIOBHE.
[Tonb3oBaresnb BeIOpa XOTS ObI OJUH 3JIEMEHT U3 MEHIO.
Onucanue BbI30BOB K ONepanusimM
Kak npaBuio, aeiicTBre onuchIBaeT padOTYy, BHIIOIHAEMYIO JTIOOBIM COUETAaHUEM JIIOJIeH, TPOTpamMM U
KOMIIBIOTEpPOB. OJHAKO C TOMOUIBIO AEHCTBUSI BbI30BA ONlEpALlMM MOKHO OIHUCHIBATh BBI3OBHI K
OIpeAieICHHBIM METOIaM WK (QYHKIIUSM MPOrPaMMBI.
e 3apnaiiTe uMs ACWCTBUS BBI30Ba ONEPALIMH, YKa3bIBAIOIIEE, KaKasi ONepanus U A KaKoro 00beKTa
WJIM KOMITOHEHTA BBI3bIBACTCSI.
e JloGaBbTe K JEHCTBHIO BBI30BA OINEPALMU 3aKPEIUICHHs BBOJAa M BBIBOJA, YTOOBI OIKCATh
rapameTpbl U BO3BPAILAEMbIE 3HAYCHUS.
e MOXHO yCTaHOBHUTH 3HaYECHUE CBOWCTBA SIBJIsieTCS CHHXPOHHBIM ISl ICUCTBUS, YTOOBI yKa3arhb,
0’KMJIA€T JIU IEUCTBUE 3aBEPIICHUS ONEPALIUH.
e 3naueHue SIBisieTcI CHHXPOHHBIM, paBHoe false, o3Ha4yaeT, YTO TMOTOK MOXKET
MEPEXOUTH K CIEAYIOIIEMY JEHCTBUIO 10 3aBEPILICHUS BbI3BaHHOU onepauuu. He cienyer
OIIpEAEIATh 3aKPEIVIEHNS BBIBO/IA WIIM UCXOSAIINE TOTOKHU JAHHBIX U3 IEHCTBUS.
IapaJjuieJbHbIe NOTOKHU

C MOMOIIIBIO Y3JI0B BeTBJIEHHUS U COOI{I/IHI/ITEJILHI)IX ¥3J10B MOXXHO OITMCBIBATH IBAa UJIN 0oJiee ITIOTOKOB
HeﬁCTBHﬁ, KOTOPBIC MOT'YT BBIITOJHATBCA OATHOBPEMCHHO.

P

CoznaTk 38Kaz

OTNpaenTeE CHeT

) OTnpaenTe TGEE[,‘IBI]

4
>HonquTb nnaTem—‘
[ 3aKpeITE 3aKkaz ]

V3ea BerBJieHust (1) pazaenser NOTOK yIpaBIeHUs Ha J1Ba WK Oosiee motoka. [locie 3aBepiieHus
IIPEIBIAYILErO JEHCTBUS MOTYT 3aIlyCKaThCs BCE IEHCTBUS Ha BBIXOJIE BETBIICHHUS.
CoennHuTebHBI y3e (2) 00beuHsIeT MmapauienbHbie ToTokH. [leficTBre nmocie CoequHUTETbHOT0
y3JIa HE MOXKET HayaThCsl 10 3aBEPILIEHUS BCeX AEHCTBUH, BXoAAuX B CoeqMHUTEIbHBIH y3eJl.
Onucanue CUrHaJ10B U COOBLITHI

[ITar B mporecce, OTIPaBIISIFOIIMN CUTHAJI, MOXKHO [TOKa3aTh, KaK JEHCTBUE OTIPABKU CUTHAJIA B
neiicreuu. Lllar, oxunaromuil KOHKPETHOTO CUTHANIA WM COOBITHS Mepe MPOoI0JIKEHNEM pabOThl,
MO>KHO TOKa3aTh, KaK JeWCTBUE MPUHATUS COOBITHSL.

Hamnpumep, MOKHO mOKa3arh miar, OTIPAaBISAIOMNN 3aKa3, U APYrod mar, KOTOPBIA JTOJDKEH MOITYYUTh
3aKa3 rnepej 00paboOTKOM ITOro 3aKasa.

OTnpaBka curLasna
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JleiicTBUs OTIpaBKH curHajia (3) UCIOJB3YIOTCS, YTOOBI YKa3aTh, YTO KaKOW-TNOO CHUTHAJ WIIH
COOOIIIEHUE OTIIPABIICHO IPYTUM JISHCTBUSAM WIH mporeccaM. Mcronbp3yiiTe uMs qeiCcTBHS, YTOOBI
yKa3aTb, KaKOW THUI COOOIICHHUI OHO OTIPABJISET.

e VYmpaBieHUE HEMEIJICHHO TMEepeaaeTcs CASAYIOIIeMY JCUCTBYIO B MOTOKE YIpaBJieHUs (MpU €ro
HaJIU4IMN).

e JleiicTBME OTIpaBKU CHUTHajda HEJb3s MCIOJb30BaTh JUJIsi ONHUCAHMS OTBETa IIpoliecca Ha
BO3BpaIaeMyo uHpopmanuio. {1 3TOro Hy>)KHO UCHOJIB30BaTh OTNEIbHOE JEHCTBUE MPUHATHUS
COOBITHS.

e MoxHO mOKa3aTh BXOJAAIIUN B JEHCTBUE OTIPABKH CUTHANA MOTOK JAHHBIX, YTOOBI YKa3aTb,
KaKue TaHHBIC MOTYT OTIPABISATHCS B UCXOMISIIUX COOOIICHHMSIX.

O:xuganue CUrHajIa WM coObLITHSA

JleiicTBHsI MPUHATHUS COOBITHUS (4) UCTIONB3YIOTCSI, YTOOBI YKA3aTh, UTO NaHHOE JEHCTBUE OXKHUIACT
HEKOTOPOTO BHEIIHErO COOBITHS UM BXOAAIIET0 coo0eHus. Mcnonb3yiite ums AecTBUS, YTOOBI
yKa3aTh, KAKOW THIT COOOIIEHUI OHO OKUIAET.

e UT00BI MOKA3aTh, YTO JNCHCTBHE OXKUAAET BHEUIHETO COOBITUS WJIM COOOILEHUS B ONMpPEICICHHON
TOYKE IOTOKA, B MOJXOJSAIIEM MECTE NEWCTBHS H300pa3uTe NEHUCTBHE MPUHSTHS COOBITHUSA C
BXOJIAIIIUM MTOTOKOM.

e UT00BI MOKA3aTh, YTO JCHCTBHE MOXKET OTBEYATh HA BHEIIHEE COOBITHE WIIH COOOIIEHUE B JIF000EC
BpeMsi, U300pazuTe AeUCTBUE MPUHATHS COOBITHs 0e3 BXxopsiiero motoka. [I[pu BOZHUKHOBEHUU
YKa3aHHOTO BHEIIIHETO COOBITHS, B JCHUCTBUM HAYHETCS HOBBIM TMOTOK, HAYMHAIOIIUNUCS C
JEHCTBUS PUHSATHUS COOBITHS.

e JleWicTBUsI MPUHATHUS COOBITHS HENB3sI MCIOJIB30BATh JUIsl OMHMCAHUS 3HAUYECHUM, BO3BpAIaeMbIX
OTIIPABUTEINIO CUTHAIA. J{JI51 3TOT0 UCTOIB3yeTCs OTAETbHOE JeHCTBIE OTIPABKH CUTHAIIA.

e MoxHO MoKa3aTh UCXOJSAIIME M3 JEUCTBUSA MOTOKU JAHHBIX, YTOOBI MPOJAEMOHCTPUPOBATDH, KaK
neicTBre 00pabaThIBaeT JaHHBIC, MOJTyYaeMble ¢ CUTHAJIOM. EcCiM HY)KHO IMOKa3aTh HECKOJIBKO
HUCXOIIIUX TIOTOKOB, CleAyeT ycTaHoBHTh cBoictBo IsUnmarshall nefictBus npunsThs
COOBITHS, YKa3bIBAIONIEE, YTO JICHCTBHME WIPH aHAJIM3e pa3leiseT BXOJIIMA CHTHAI Ha
KOMITIOHEHTHI.

Onucanue HeCKOJBKHUX MOTOKOB JaAHHBIX
MosxHO 1300pa3uTh HECKOJIBKO MOTOKOB YIPABIEHHUS WM MOTOKOB 00BEKTOB, UCXOIAIINX U3 JCHCTBHSI,
YTOOBI YKa3aTh, YTO MOCJIE 3aBEPIICHUS JCHUCTBUS BOSHIUKAET HECKOJIBKO MTOTOKOB. JTO MOX0XKE HA
BETBJICHHE, 32 UCKIIOUYEHUEM TOT0, UTO MOKHO UCIOJIb30BaTh OJJTHOBPEMEHHO U TIOTOKH YIIPaBJICHUS, U
MMOTOKH OOBEKTOB.
B cnegyroniem npumepe nokazaHo HECKOJIBKO MOTOKOB, UCXOASIINX U BXOJIALIUX B JEHCTBHUA.

KnwedT npegoctaenseTt

AOAONHWTENEHBIE2 CeeaeHuA o
CBENEHWA KPEAMTHOM KapTe
L
WV j
YTEEQAHTE NAaTEMW
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[Tocne 3aBepmenus aeiicteus "Customer provides details" (kIIMEHT peOCTABIISIET CBEICHUS ) OHO
cosmaer aBa oobekTa: "Shipment address" (anpec mocrasku) u "Credit card details" (cBegenwust o
KpPEIUTHOM KapTe). T J1Ba 00bEKTa 3aTeM 00padaThIBAIOTCS pa3IMYHBIMU JICHCTBHSIMHU.

HOCKOHBKy I[eflCTBPIC HYXOAaCTCA BO BCCX BXOAHBIX JAHHBIX JO Ha4aJia BBIIIOJHCHHSA, ITOCIICAHCC
JICCTBUE HE HAUMHACTCS, IOKA HE 3aBEPILATCS BCE BEAYIIUE K HEMY JICHCTBHSI.

IMoTroku

C OoMOIIIBIO CXEMBI aKTHBHOCTH MOKHO OIMCBHIBATH KOHBEUEP WIIH PSIIT ACHCTBHIA, BBITOIHSIIOIIAXCSI
OOAHOBPEMCHHO U IMOCTOSAHHO IMEPCAAOIUX JAHHBIC OT HeﬁCTBHﬂ K ﬂeﬁCTBHIO.

CyTb clleZyroniero mpuMepa B TOM, 4TO BCE JICHCTBHSI MOTYT CO3/1aBaTh OOBEKTHI U IPOIOJIKATh
paboty. Tak Kak 371eCb HET MOTOKOB YIPABJICHHUS, ICHCTBHS MOTYT HAUMHATHCA CPa3y MOCIIE TTOTYYCHUs
MEPBOTO OOBEKTA.

CHGI[yeT 06paTI/ITB BHUMAHHC, YTO COCANHUTCIIA B 3TOM IIPUMCPE ABJIAOTCA IIOTOKAMU O6'beKTOB, TakK
KaK 10 MEHBIIIeH Mepe OJIMH KOHEIl KaXJI0T0 U3 HUX HaXOJUTCS B y3JIe IIapameTpa JeHCTBUS, y3iIe

O6’beKTa N SaerHJIeHI/II/I BBOJa, UJIM BBIBO/JA.
CocTasnedHele
3AKAIbI

Y HeyTEepMAEBHHBIN 33Ka3

( PaccMOTREHKE )
2_--..___________,.-# 1

PacCcMOTpEHHBIE 3aKa3kI

3 |{:|'I'KJ'IDHE'HHE-IE 3aKazk

Ouepens NPUHATHIX
zaKazoe
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i Mouck
I\ HHrpeAeHTOs

(I'I OAroTOBKA CHETE)

e
I\ MNpUroToBleHKE j

ConocTagneHue
CYSTE € YNEKOBIHHBIM
33KAIOM -
| I\ YnakosKa j

| MoToBRIK 3aKa3

1. B nanHOM mipuMepe — TpH y371a mapaMeTpa AeHCTBUS, MPEACTABISIONIUE €TO BBOIBI U BHIBOIBI.
2. Y3711 00BEKTOB M 3aKPETUICHUS BBOJIA U BBIBOJIA MOTYT IIPEJICTABIATH Oydepbl. MOKHO 3a1aTh
CBOMCTBO "BepxHsis TpaHuIa" y3/a 00BEKTOB, YTOOBI OTPAHUYHTDH YHCIO OOBEKTOB, OJTHOBPEMEHHO
Haxoasmuxcs B Oydepe.

3. C moMoIIpI0 y3JI0B PEIIeHU MOYXKHO MTOKa3aTh, YTO MOTOK pa3/esieTcs U OTIPABISIET pa3iInuHbIe
00BEKTHI TTO PA3TMYHBIM BETBSIM. MOYKHO MCIIOJIB30BATh TPUMEYAHUS WIJIA 3aT0JIOBKHU Y3JI0B JIJIsI
OOBSICHEHUS] KPUTEPUEB pa3/ICICHHUSI.

4. C moMOIIIbIO Y3JI0B BETBJICHHS MOKHO TIOKa3aTh, YTO CO3/A€TCs JIBE WM 00Jiee KOMMUA OOBEKTOB,
OTIIpaBJIsIEMbIE B MTapaieIbHyI0 00paboTKy.

5. C IOMOIIBI0 COSMHUTENBHBIX y3JI0B MOXKHO MOKa3aTh, YTO JIBA MMOTOKA 0OPAOOTKH BHOBH CIIMBAIOTCS.
Broigesienue u npeodpa3oBanne

Mo’HO yKa3aTb, YTO OOBEKTHI B IOTOKE 0OBEKTOB IPE0OPa3yIOTCsl, BEIOUPAIOTCS WK C HUMH,
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MIPOUCXOJUT U TO, U Apyroe. [I0Tok 00beKTOB — ATO MOTOK K WUJIHM OT 3aKPEIUICHHUS, WIH y371a 00BEKTa.

o TIpeoOpa3oBaHue OMUCKHIBACT, KAK OOBEKTHI, BXOISIINE B IOTOK, IPEOOPa3yIOTCS B APYTOM THIL.

e BriOop ommchiBaeT, KakuM 00pa3oM TOJIBKO 4YacTb OOBEKTOB, BXOSIIMX B MOTOK, MEPENacTCs

IIPUHUMAIOILEMY JCHCTBHUIO.

B npumepe nokaszano npeobpazoBanue. [lepBoe aeiictBue Ha Diagram 1 (cxeme 1) co3gaeT mouTOBBIMA
WHJIEKC Ha 3aKperuieHuH BeiBo1a. OH COeIMHEH C 3aKpEeIlJIEHUEM BBOJIa BTOpOro jencTBus. OaHako
BTOpOE JIHCTBUE OKUIAET MOJHBIHN aapec. [IpeoOpazoBanre U3 0IHOTO THUIIA B APYTOil 3a1aHO BO BTOPOM
neiicreun, Address Lookup (mouck aapecos). Ha Hero ccputaercst cBoiicTBO "mpeoOpa3oBaHue" OTOKa
oowekToB. [lefictBue Address Lookup comepkuT oauH y3en napameTpa IeHCTBHS I BXOJISIIETO
MOYTOBOI'0 MHJIEKCA M BTOPOH y3€ell mapameTpa JIeUCTBUS AJI UCXO/SIIETo MOJHOTO ajipeca.

Cxema 1 Knuexr
X
[npenomqanm‘r CeoiicTaa - 1
NOYTOBLIA WHABKEC MoToK oEBeKTOR -

MNouToBEIH UHABKC | @= '.'1
* L

<<npeobpazoeaHue=>
MNpocMoTp NONHOrD Moeegenne
aApeCa Ha OCHOBE P cuard

AOYTOBOM? MHOEKC 3 .
Selection {HET)

e AddressLookup |«

\ﬁ Nonusid agpec

[ Action2 j

‘AddressLookup.activity* |

R

Cxama 2

AeHCTBHE AddressLuukup,,I

| MNouTOBBIK UHABKC

MNpocMaTp NeaHoro
anpeca

W
| MoK agpec

[IpeoOpa3oBanue WM BHIOOP MOXKHO 33J1aTh OJJHUM U3 JABYX CIIOCOOOB.
e IlpucoenuHuTh NpuMeUYaHUe K 3aKPEIJICHUIO BBOJIa UJIU BBIBOJA.

e UYTOOBl OTAMYMTHL ATO ONUCAHUE OT OOBIYHOIO MpPHUMEUYAHUs, HAYHUTE €ro CO CJIOBa
<<mpeobpa3zoBaHHE>> WIN <<BbIOOpP>>.

e Omnucartpe npeoOpa3oBaHue WK BEIOOP MOApOoOHEE HA OTAEIHHON CXeMe aKTUBHOCTH.

e [lpu ucmonap30BaHUK ITOTO CrIOoco0a Tak)Ke MPUCOSTUHUTE MPUMEUaHNe, YTOOBI YUTATEIN
TIOHSJIN, YTO ONPEETICHO NMpeodpazoBaHHUe.

Onucanue npeodpa3oBaHusi UJIM BbIOOPA HA OTEJIbHOI cXeMe aKTUBHOCTH
1. Co3zpaiiTe HOBYIO CXeMY aKTUBHOCTH JJIsl OMUCAHMSI IOTOKA MPeoOpa30BaHMsI U BBIOOpA.

e B o0Oo3peBaresnie pemeHMil MIETKHUTE MPOEKT MPAaBOM KHOMKOM MBIIIM, BbIOEpHUTE
komaHnay JlobaBuTh 1 MOCIEAOBATEIBHO nienkHuTe HoBblit  3s1eMeHT 1 Cxema
akTuBHOCTH. [IpHcBoiiTe cxeme UMs, MOAXOJsAIIee s MOTOKAa MpeoOpa3oBaHUS WIH
BbIOOpa. Haxkmure kHoOmKy J{00aBHTH.

2. Ha HOBO¥ cxeMe BBITTOJIHATE CIICTYIOIINE JICHCTBHS.

e Cozpaiite nBa y3na mapameTpa JIEHCTBUS, OAUH JJIA BXOJSIIETO MOTOKA, BTOPOM st

BBIBO/JIA.
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e (Co3znmaiiTe NEUCTBUS, CBSI3aHHBIE MOTOKaMHU OOBEKTOB. DTO IMOKAa3bIBAaeT, KaKk padoTaer
npeoOpa3oBaHue UITH BBIOOD.
3. Ha mo6oii cxeme, rie HY)KHO UCIOJb30BaTh NpeoOpazoBaHUE WM BHIOOP, BBIIOJIHUTE
CHEAYIOLIME JCUCTBUA.
e Co3paiite MOTOK OOBEKTOB, TO €CThb COCIMHUTENb B WM M3 3aKpEIUICHHUS BBOJA WIIU
BBIBOJIA, y3€Jl 0OBEKTOB HIIM y3€ll apaMeTpa IeHCTBUS.
o [llenkHUTE MOTOK OOBEKTOB MPAaBOM KHOIKOM MBIIIK U BbIOepUTe MyHKT CBOICTBA.
e B cBoiictee IIpeoOpa3oBanne wiu Boiienenue BeIOCpUTE  CXeMy, Ha  KOTOPOWM
orpezensieTcs MOTOK Mpeodpa3oBaHus MK BbIOOpA.
MO3KHO TaKkKe OTMpPeeNIUTh BHIOOP I y3i1a 00BEKTa U OTJEIBHBIX 3aKPEIICHUI BBOIA U
BbIBOsIa. OmpesienuTe AeiicTBUE BEIOOPA, KaK B MPEAbIAYIICH Mpoleaype, 1 yCTAaHOBUTE
cBOICTBO Bhlesienue y3na o0beKTa WK 3aKpETUIeHHs BBOJIA, UJIM BBHIBOJIA.

Cos0daHue duazpaMMbl KOMITOHEHMOE

B Visual Studio Ultimate MO>XHO c03AaTh cxemy KOMnoHeHmos8, YToObl OKA3aTh CTPYKTYPY
IIPOrPaMMHOM CUCTEMBI.

KomroHeHT — 3T0 MOAynbHAs €IMHHIIA, 3aMeHsIeMast B Tipesienax cpeabl. Ero BHyTpeHHME
COCTABIISIFOLINE CKPBITHI, HO JIOCTYII K (DYHKIMSIM KOMIIOHEHTa MOKHO TIOJYYHTH C IIOMOIIBIO OJHOTO WIIH
HECKOJIBKHX YETKO OINPEIEIICHHBIX NPe00CmasieHHbIX unmepgelicos. KOMIIOHEHT TaKkKe MOXKET

UMETh mpebyemvie unmepeticoi. TpedyeMblit mHTEpQEiC onpeneseT, Kakue QyHKIHHA U CITYKObI OH
TpeOyeT OT Ipyrux KOMIOHEHTOB. OObEIMHNB MPEAOCTAaBICHHbBIE U TpeOyeMble HHTEep]EenCh
HECKOJIbKUX KOMIIOHEHTOB, MOKHO CO3/1aTh 00Jiee KPYITHBII KOMIOHEHT. MOYKHO CKa3aTh, YTO BCS
IporpaMMHasi CHCTEMA, [0 CYTH, IPEICTABISIET COO0I KOMITOHEHT.

Co3nanue cxeM KOMIOHEHTOB MMEET HECKOJIBKO IPEUMYIIIECTB.

e AHaJIN3 OCHOBHBIX 3JIEMEHTOB CHCTEMBI ITO3BOJIIET KOMaH/E pa3pabOTYMKOB MOHATH MPHHIUIIBI
CYILECTBYIOIEH CHCTEMBI M CO371aTh HOBYIO.

o [IlpencraBneHne cUCTEMBl B KadeCTBE KOJUIGKIMHM KOMIIOHEHTOB C YETKO OMNpPEIeICHHBIMU
IIPEOCTaBIEHHBIMU U TpeOyeMbIMU HMHTepdelicamMu mo3Bossier Ooniee 3PPEeKTUBHO pa3ieauTh
KOMIIOHEHTHI. B cBOIO ouepenp, 3TO oO0ierdaeT MOHMMAaHWE KOHCTPYKIIMH CHCTEMBI U €€
KOPPEKTUPOBAHUE MTPU H3MEHEHUHU TPEOOBaAHHIA.

MO>HO UCTIONBE30BaTh CXeMY KOMIIOHEHTOB, YTOOBI MTPECTABUTh KOHCTPYKIIUIO CHCTEMBI HE3aBHCUMO OT
TOT0, KAKOH SI3BIK MJIM TUIAT(opMa UCTIONB3YeTCs ceifuac nim OyIeT UCTIONB30BATHCS B OYIyILIEM.
OTHoOLIeHNe K IPYTUM cXeMaM

MOoXHO UCHOIL30BaTh CXEMY KOMITIOHCHTOB COBMECTHO C APYT'UMH CXEMaMHU.

Hpyras cxema [Tomoraet 06cyk1aTh CleayIOIINe aCIIeKThl KOHCTPYKIIUU U TIepeaaBaTh
CBEJIEHHUS O HUX

UML-cxema . B3aumoeicTBus MeX1y KOMIIOHEHTaMH CHUCTEMBI
1ocje10BaTeIbHOCTEN . B3aumMoneicTBHs MeX 1y YacTIMU BHYTPU KOMIIOHEHTA.
UML-cxema kmaccoB . NuTepdeiichl KOMIOHEHTA U KJIACCHI, ((OPMUPYIOIINE €r0 YacTH.
. JlanHble, oOTHpaBisgeMble B mapaMerpax Mo uHTepdelicam
KOMITOHEHTOB.
CxeMbl aKTUBHOCTH . Buytpennue o0paOOTKH, BBINOIHSIEMbIE KOMIIOHEHTOM B OTBET Ha

BXOJISIIME COOOIIEHNUS.

CXxeMEI cIIoeB . Jlornueckue APXUTCKTYPHBIC YPOBHHU KOMIIOHCHTOB.

OcHOBHBIE 3TANbI CO31AHUA CXeM KOMIIOHEHTOB
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Co3nanne cxeMbl KOMIIOHEHTOB

1. B meHio Apxutektypa BoiOepute myHKT Co31aTh cXemy.

2. B paznene la6aonbl menkaute UML-cxema KOMIIOHEHTOB.

3. Hazosure cxemy.

4, B o6Onactu [lo6aBUTh B MNPOEKT MOAEJIHPOBAHUSA BBIICIUTE CYIICCTBYIOIMA TPOSKT
MOJICTTUPOBaHUsl B pemieHuu uian BbiOepuTe Co31aTh HOBBIH TPOEKT MOJAETHPOBAHUS U
Haxxkmute kHOonKy OK.

HoBas cxema KOMIOHEHTOB oToOpakaeTcs Ha manenu 31eMeHToB Cxema komnoneHToB UML. [Tanens
AJIEMEHTOB COIECPKUT TPEOYEMBbIE AIEMEHThI U OTHOIICHHS.
Co3anne KOMIIOHEHTOB

2 E Bef-caiT npogax

L
“HKOMNOHEHT® E

5 -/ BeG-cepeep KnWeHTa

1

1
ABTopuzauma nnaTema:l: 3
3

Jakaz egkl

FoodService

“HOMAOOHEHT® E

Beb-cepeep "KyxHa”

[-0O<=->-1

Cozpnaiite komnonenm (1) ms Kaxa0u KPyrmHOH QYHKIIMOHATBHON €MHULIBI B CUCTEME HITH
IIPUJIOKEHUU.
B kauecTBe nprMepoB MOKHO IPUBECTU MIPUIIOKEHUE, allllapaTHOE CPEJCTBO, BEO-Ci1y:k0y, COOpKY
NET, nporpaMMHBbI#i KJacc WK TPYIIY KJIacCOB, UM JIFOOOH IPYroil OTIeNUMBbIi CErMEHT MPOrpaMMBl.
Co3anne KOMIIOHEHTOB
1. [enxkaure KoMmoHeHT Ha MaHEIN 3JE€MEHTOB, 3aTeM IIEIKHUTE MTyCTYI0 00JacTh CXEMBI.
- WJH -
CxonupyiTe 1 BCTaBbTE CYLIECTBYIOIINI KOMIIOHEHT.
a. Haitgure cymecTByromumii KOMIOHEHT Ha cxeMe win B [IpoBoannke no moaenssm UML.
b. IllenkHHTE KOMIIOHEHT MTPABOI KHOMKOW MbIIIK 1 BbiOepuTe KonupoBarh.
€. OrtkpoiiTe cxemy, Ha KOTOPOil HEOOXOIUMO OTOOPA3UTh CKOMMMPOBAHHBIN KOMITOHEHT.
d. IllenkHuTe MpaBOl KHOMKOW MBIIIH MYCTYIO 00JaCTh CXeMbI U BhIOepHTe BCTaBHTD.
Konust komnoHeHnTa oTo0pakaercsi ¢ HOBBIM UIMEHEM.
2. lllenxHuTE MMSI KOMIOHEHTA, YTOOBI H3MEHUTD €T0.
3. lenkauTte meBpoH (5), e HY’)KHO 0TOOPa3nUTh TOJIBKO 3ar0JI0OBOK KOMITOHEHTA.
OTto0paxeHune NOPTOB KOMIIOHEHTA
Ilopm (2, 3) npeacTaBisieT TPYNIy COOOIIEHU UM BEI30BOB OTIEPAIIHil, BXOAIINX B KOMIOHEHT WJIN
BBIXOJIAIIMX U3 Hero. ['pymma onuceiBaeTcst uHTepdeiicoM, KOTOpBIN ornpeenseT Tum nopra. [lopt
MOXET JIN0O0 MPEIOCTABIATE, JIMOO TpeOoBaTh MHTEPEHIC.
[Topt ¢ npedocmasnenuvim unmepgeticom (2) NPeIOCTABISIET OMEPAIUH, pEAIU3yeMble KOMIIOHEHTOM,
KOTOpBIE TaK)K€ MOTYT UCIOJIb30BAThCA JPYTUMU KOMIIOHEHTAMHU.
B kauecTBe mpuMepoB MOXKHO Ha3BaTh MOJIb30BATEILCKUN HHTEpdelic, BeO-ciyx0y, nurepderic .NET
WM KOJUIEKIMIO (PYHKIIMM Ha JTF0O0M SI3bIKE IPOrpaMMUPOBAHUSL.
[TopT ¢ mpebyemvim unmepgheticom (3) npeacrasisier TpeOOBaHNE KOMIOHEHTA K IPYIINE ONEepauil Hiu
CIIy>k0, KOTOpbIE OJKHBI ObITh MPEAOCTABICHBI IPYTUMHU KOMIIOHEHTAaMH UM BHEIIHUMU CUCTEMaMH.
Hanpuwmep, Be6-Opaysep TpeOyeT BeO-cepBepbl, a HaICTPOiKa NPHIOKEHHS TpeOyeT cyx Obl U3
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MIPUIIOKEHUS.
KOMIOHEHT MOXET UMETh HEOTPAHUYEHHOE YUCIIO ITOPTOB.
JlobaBjieHHe MOPTOB B KOMIIOHEHT
1. Ha nanenu  snementoB  1enkHute IlpenocraBnennniii  uHTepdeiic i Tpedyemblii
uHTepdeiic.
2. lllenkHUTEe KOMIIOHEHT, KOTOPBIA HEOOXOIUMO JOOaBUTH B HHTEP(EHiC.
Ha rpanune koMnoHeHTa nosBisercs mopT.
Hogwrii uaTepdeiic co3gaercs kak Tum nopra. ITot uatepdeiic orodpaxaercs B [IpoBoannke mno
moneasam UML.
3. IleperamuTe mMopT Yepe3 rpaHUIly KOMIIOHEHTA M Pa3MECTUTE €ro, I1e HYKHO.
4. Tleperammure METKY MOPTA, YTOOBI CKOPPEKTUPOBATH €0 PACIIOIOKEHHUE.
5. llenkaute MEeTKy, 4TOOBI H3MEHUTH ee. MeTka mokas3siBaeT uMs uHTEepdeiica. Eciam n3mMeHuTs ee,
M3MEHUTCS U UMs uHTepdeiica.
CcpuIKH MeK1Y KOMIIOHEHTAM#
Hcnonp3yiiTe 3aBucUMOCTb (4), 4TOOBI MOKa3aTh, YTO TPEOOBAHUS OJHOTO KOMIIOHEHTA MOKHO
YIIOBJIETBOPUTH OTIEPAIMSIMU WIIN CITY>KOAMH, TIPETOCTABICHHBIMH JPYTUM KOMITIOHEHTOM.
Kak noka3artsp, 4T0 npegocTraBJieHHbII HHTep(eiic MOKeT yI0BJIeTBOPUTH YCJI0BUS TPedyemMoro
uHTep(eiica
1. Ha nanenu 31€MEHTOB IIEIKHUTE 3AaBUCUMOCTb.
2. lllenkaure mopt ¢ TpeOyeMbIM HHTEp(EHCOM OTHOrO KOMIIOHEHTA, 3aTeM MICIKHUTE MOPT C
MIPEI0CTaBIEHHBIM UHTEP(EICOM APYroro KOMIOHEHTA.
Crnenyet u3bderaTh CO3/1aHUS UKIOB 3aBUCUMOCTH, B KOTOPBIX KaXK[bIii KOMIIOHEHT I'PYIMIbl 3aBUCUT OT
BCEX OCTAJIbHBIX KOMIIOHEHTOB.
JloGaBJieHHe B KOMIIOHEHT MOPTAa JJIA CylIeCTBYIOLEro uurepgeiica
o B IIpoBoanuke no moaensam UML Haiinute untepdeiic u neperamure ero B KOMIOHEHT.
— VI —
o CkomupyiiTe U BCTaBbTE CCHUIKY Ha MHTEP(EIC U3 CXEMBI.
1. Ha cxeme KiaccoB HWJIM CX€ME KOMIIOHEHTOB ILEJIKHUTE HHTepdelc MpaBoil KHOMKON
MbIlU U BeiOepute Konuposars.
2. Ha cxemMe KOMIIOHEHTOB INEJIKHUTE KOMIIOHEHT TMpaBOd KHOMKOW MBIIHM U
BbIOEpUTE BCTAaBUTH CCBLIKY.
B xomnoHeHTe nosBiseTcs npeaocTaBleHHbIN nHTepdelic. Psiom nosiBiseTcs ter aeicTBusl.
IIpumeyanue
Ecnn BMecTo KOMaH1pI BCcTaBUTB CCBIIKY HCIOIb30BaTh KOMaHy BeraBuTh, co31aeTCs HOBBIN
uHTEpPeic ¢ HOBBIM UMEHEM.
3. Eciu HeoOxomuMo co3naTh TpeOyemblii uHTepdeiic, LIeNKHUTe Ter JeHcTBUS U
BoiOepuTe [lpeodpa3oBaTh B Tpedyemblii mHTepeiic.
OTo0pakeHne BHYTPEHHUX YACTel KOMIIOHEHTA
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2] 2 “KOMNOHEHT: 2]
BeB-cnymxBa Dinner Now Ly

+ DNCustomerServer : Customerserver

1 1 ™
Lt L
Asmpnﬁ:uﬂ nnatexa (4) |Mpoaaxm 5 2
[ 3 3 "\ Beb-caiT npoaax
MealOrdering -
6 g
Paymentauthorization
2
W KyxHA
Eﬁ MealOrdering Beb-calt "KyxHa"
LT L
¥l 8]

+ DNEitchenServer | KitchenServer

MoxHo pa3mecTuTh 9acTH (3) B komroHeHTe (1), 9To0OBI oKa3aTh, YTO OH COCTOUT U3 O0JIee METKUX
KOMIIOHEHTOB, B3aUMOJICUCTBYIOIIUX APYT C APYTOM.
Cxema Ha WIUTIOCTPALIUH ITOKA3bIBAET, YTO KaXKIbI AK3eMIUIIp BeO-ciry:k0b1 Dinner Now comep kKUt ouH
sK3eMIuIsip cepBepa "KnuenTsl" n onuH 3k3eMIuisip cepsepa "Kyxus".
Yacth — 3TO CBOMCTBO POAUTENBCKOIO KOMIOHEHTA. OTHOIIEHUS MEXAY HUMH MOXHO CPaBHUTD C TEM,
KaK aTpuOyT NPUHAUIEKHUT K 0ObIYHOMY Kilaccy. HacTb uMeeT COOCTBEHHBIN THII, KOTOPBIH, KaK
MIPaBWJIO, TAKXKE SBJISETCS] KOMIIOHEHTOM. MeTKa 4acTi UMeeT Ty ke popMy, UTO U OOBIYHBIN aTpUOYT.
+ partName : TypeName
BHyTpu poauTenbckoro KOMIOHEHTa KaXAasi YacTh ITOKa3bIBAaeT MPEJOCTaBIsIEMbIEe U TpeOyeMble
uHTepQeiickl, onpeaenaeHHble A ee Tuna (4, 5). Onepanuu UK cayx0bl, TpedyeMble OHOHN YacTbio,
MOTYT OBITH IIPEIOCTABIIEHBI Ipyroi. MoHO Hcnonb3oBaTh coenHuTen COOPKH 4acTH, YTOOBI
MOKa3aTh, KaK YaCTH COEMHEHBI IPYT € ApYroM (6).
Takxe MOXKHO MOKa3aTh, YTO OJHA U3 YACTEH POUTEIHCKOTO KOMIIOHEHTA (DaKTUUECKU MTPEIOCTABIISAET
M TpedyeT ero uHTepdeiic. MoXKHO MOAKIIOYUTE HOPT POJUTEIHCKOIO KOMIIOHEHTA K ITOPTY
BHYTPEHHEH 4acTH, BOCIIOIb30BaBIINCH OTHOIIeHHEM [lesernpoBanue (9). O6a nmopra T0HKHBI
OTHOCHUTHCS K OJHOMY BHUY (IIPEJOCTaBIEHHbIE I TpeOyeMble) 1 UMETh COBMECTUMBIE THITbI
uHTepdeiica.
HoBy1o 4acTh MOXKHO c034aTh JIMOO C ITOMOIIbIO HOBOTO THIIA, JINOO U3 CYIIECTBYIOLIETO TUIIA.
Jlo6aBjieHHe YacTeld B KOMIIOHEHT

1. Cozpaiite yacTb A KOXIOW KPYMHOM (PYHKIIMOHAIBHOM €IMHUIIBI, KOTOpas SBISETCS YacThIO

POJIUTENHCKOTO KOMITOHEHTA.
a. Illenkaure KoMmoOHeHT Ha MaHENM 3JEMEHTOB, 3aTEM IIEIKHUTE BHYTPU POJUTEIIHCKOIO
komroHeHTa (1).

Hogas gacts (3) nosiBisieTcss BHyTPH POJAUTEIBCKOTO KOMIIOHEHTA.
B IIpoBoanuke no moaeasim UML co3naercst HOBbI KOMIOHEHT. DTO THI HOBOM YacTH.
- WIH -
[TeperamuTe cymecTByromuil KOMnoHeHT U3 [IpoBoannka mo monensm UML B poauTenbCckuii
KOMITOHEHT.
Hogas vacts (3) nosiBnsieTcss BHyTPH POAUTEIHCKOTO KOMIIOHEHTA. Ee THIT — 3TO0 KOMITOHEHT,
nepemenieHHeli u3 IIposoauuka no mogensam UML.
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- WIH -
Ha cxeme wnu B IIpoBognuke no moaenssMm UML mienKkHATE KOMIIOHEHT ITPaBOM KHOIIKOM MBIIIH U
BbIOepuTe KonupoBars.
[IlenkHUTE POAUTENHCKUN KOMIIOHEHT MPaBOW KHOIIKOM MBIIIN U BEIOepHTE BCTABUTH CCBLIKY.
Hogas vacts (3) nosiBnsieTcss BHyTPH POAUTEIHCKOTO KOMIIOHEHTA. Ee THIT — 3TO CKOMUPOBaHHBIM
KOMITOHEHT.
b. IllenakHuTe UM HOBOM YacTH, YTOOBI U3MEHUTH €r0. VI3MEHUTH €€ TUI HEBO3MOJXKHO.
C. B HOByr0 uacTh MOXHO J00aBUTH IPENOCTABICHHBIE U TpeOyemble UHTepderch (4,
5). Beibepure IpenocraBiieHHbIH uHTepdeiic unu Tpedyemblid uHTepdeiic u
LIEJIKHUTE YacTb.
- WIH -
[TeperamuTe cymectBytonuii uarepdeiic u3 [ipoBoanuka mo moaeasim UML B gacTs.
WuTepdeiicsl 106aBIAIOTCS B TUIT YaCTU U 0TOOpakaroTes B caMoil yactu. [Ipu HeoOxoaumocTu
KOPPEKTUPYETCA pa3Mep POJAUTEIBCKOIO KOMIIOHEHTA.
2. CoenuHUTE YacTH JIPYT C JPYTOM.
a. Hcnonb3yiiTe MHCTPYMEHT 3aBUCMMOCTb, YTOOBI COEIMHUTD OPTHI pa3HbIX yacTel (6).
3. CoenuHuUTE YaCTH C MOPTAMU POAUTEIHCKOIO KOMIIOHEHTA.

a. Co3spaiite OJIMH 1581071 HECKOJIBKO IIOPTOB (7) B POIUTEIBCKOM
koMmroHeHnte. Beibepute Tpedyemblii untepdeiic viu Ipegocrasiiennsiii unTepdeiica
IIaHEIU JIEMCHTOB U IICJIKHUTC pOIII/ITGJH)CKI/H\/JI KOMIIOHCHT.

b. Jenerupyiite (9) mopT OJHON WM HECKOJBKAM YacTsM. [lociaenoBaTebHO IICTKHUTE
UHCTpYMEHT [lejierupoBanue, TOPT B POAUTEIBCKOM KOMIIOHEHTE U TIOPT B
gacTd. MOXKHO COEAMHHUTH MOPTHI, MPEIOCTABISAIONIME WM Tpedyromue uHTepdeich

aHAJIOTHYHBIM CIIOCOOOM.

OToOpaxkeHue yacTei 4acTH
ITocne pa3iiokeHHUss KOMIIOHEHTA HA 4aCTU KaXKIbIH TUIl YaCTH MOXKHO JOIOJIHUTENIBHO PA3JIOKUTh Ha
BHYTPEHHUE YacTH.
VY o6Hee pa3MeCTUTh KaXIbli CJION pa3ioKeHusl Ha OTJeNbHON cXeMe KOMIOHEeHTOB. CHavaja Hy>KHO
HalTH Tun yactu. Hanpumep, Ha wimocTpanuu onHa u3 yacrteid HazbiBaeTcst DNCustomerServer, a ee
THUI NPEJICTaBIIsAET cOO00I KOMIIOHEHT, KOTOPbIi Ha3zbiBaeTcss CUstomerServer. 9ToT TUI MOKHO HAalTH B
[TpoBoanuke o moaensiMm UML u moMecTuTh €ro Ha Ipyryro cxemy. 3aTeM MOXHO CO3/1aBaTh
BHYTPEHHHE YacTH THIIA.
PasMermenue THIIA YACTH HA CXeMe

1. Onpenenute nogHOE UM JJIs THIIA YaCTH.
[lenxkHUTE YacTh MpaBOM KHOMKOM MBIIIN U BbIOepuTe MyHKT CBOMCTBA.
Wwms tuna otoGpaxaercs B nmose THn OKHa CBOKCTB.

2. Haiinure i yactu B [IpoBognuke mo moaeasim UML.
Hlenkuure Bua, Boidepure JIpyrue okna u menkaute [lpoBoanuk no moaeasim UML.
Pa3BepHuTe IpoeKT U (Ipy HEOOXOAUMOCTH ) OO0 MaKeT, K KOTOPOMY MPUHAAJIEKUT THUIL.
Tun oroGpasutcs B cnucke kak KoMmoHeHT.
[Ipu HEOOXOAUMOCTH €r0 UMSI MOKHO U3MEHHUTD 3/1€Ch.

3. OTKpoO#TE UM CO3/AalTE APYTYIO CXEMY KOMIIOHEHTOB.

4. Tleperamure tun u3 [lpoBonnuka no mogensm UML Ha cxemy.
IIpencraBnenue Tuna oroOpakaeTcs Kak KOMIOHEHT Ha CXEMe.
OH umeer Te xe uHTep(Penchl, KOTOpble ObLTN OINpeIeIeHbI IS YaCTH.
Tenepb MOXXHO J00ABIIATH YaCTH B KOMITOHEHT.
KoHcTpyupoBaHue KOMIIOHEHTA

Onucanne B3auMoAelcTBHS YacTeil

MOo3KHO cO3/1aTh CXEMY MOCJIe0BATeNFHOCTEH, YTOOBI TOKa3aTh, KaK YaCTH B3aUMOACHCTBYIOT APYT C
JPYTOM B OTBET Ha COOOIIIEHNE, TTOCTYIAIOIIEE B POAUTEIIHCKUN KOMITOHEHT.

MO3KHO HCTIOTB30BAaTh 3TU CXEMBI, YTOOBI TPOAHATM3UPOBATH CYIIECTBYIONMINN KOMIIOHEHT U CO3/1aTh
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HOBBIN.
IIpy KOHCTPYMPOBAHUU KOMIIOHEHTA MOYKHO CO3/1aBaTh CXEMBI ITOCIIEOBATEIBLHOCTEH, NaXKE €CIIU CILEe HE
pelleHo, KaKue yacTu OyAyT BXOJIUTh B €ro cocTaB. CXeMbl OCIIEA0BAaTEIbHOCTEN MOKHO MCIIOIb30BAaTh,
9YTOOBI MOIKCIIEPUMEHTHPOBATH C Pa3IMYHBIMHU YacTAMHU, TpeOyeMbIMU HHTEpdeiicaMu 1
nocje0BaTenbHOCTAMU cooOeHni. Co3aiiTe cXxeMbl Iocae10BaTeIbHOCTEN A1 HanboJiee 4acTo
BCTPEYAIONINXCS M HanOoJIee BaXKHBIX BXOAAIINX cooOmieHunii. [Tocme 3Toro Mo>kHO co3/1aBaTh YacTH B
KOMIIOHEHTE, KOTOPbI€ COOTBETCTBYIOT BEIOPAHHBIM JIMHUSAM JKU3HU.
Vcnonp3yiiTe cXeMbl MOCIIeA0BATENbHOCTEH, YTOOBI OIICHUTh, KaK ()YHKITHOHUPOBAHHE CUCTEMBI
pacnpenensercss MeXX1y pa3HbIMU KOMIIOHEHTaMH.
e Ecnu ciumkoM MHOTO (DyHKIMIA JIeETHPOBAaHO OJHOM YacTH, BEPOSITHO, BOSHUKHYT CJIOXKHOCTH C
oOHOBIEeHHEM NpuiiokeHus. [Ipu paBHOMEpHOM pacnpeneneHny QyHKIMH 3TO MaJIOBEPOSATHO.
e Ecmum Qynkumm, HanmpoTWB, pacupeneieHbl MEXIy OONBIIMM YHCIOM KOMIIOHEHTOB, MEXIY
KOTOPBIMM ~ CYIIECTBYET MHOI'O B3aWMOACWUCTBHM, IPOU3BOAMUTEIBHOCTh CHCTEMBI MOKET
CHHM3HTBCS, €€ IOHUMaHue Oy/IeT 3aTpyIHEHO.
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Co31anue cxeMbl MOCJIEI0BATEIbHOCTEN, NOKA3BIBAIOIIEH B3aMOJdelicTBHE YacTel
1. CoznaiiTe HOBYIO CXeMY MOCJEA0BATEILHOCTEH.
2. Co3pgaiiTe JMUHUIO KHU3HU ISl BHEITHETO KOMIIOHEHTA, TMOJb30BATElNs, YCTPOHUCTBA WU JIPYrOro
cyonekTa (1), oTIpaBisIomero cooOneH!s STOMY KOMITOHEHTY.
CgoiicTtBy Cy0beKT TaHHOU TUHUM KU3HU MOXKHO 337aTh 3HaU€HHUE true, 4ToObl yKazarh, 4YTO 3TO
BHEIIIHEE CBOMCTBO paccMaTpUBAEMOTO KOMITOHEHTa. Hay mnHue xu3Hu oToOpakaercs
KOHTYypOrpamma.
3. CozpaiiTe THHUIO )KU3HU IS TIPEIOCTaBICHHOTO HHTep(derica (2) 3TOro KOMIOHEHTa, KOTOPOMY
BBIOpAHHBIN CyOBEKT OTIIPABIISET COOOIIEHUSI.
4. CozpnailTe TUHUIO )XKU3HM JUISI KaK10M yacTH (3) KOMIIOHEHTA.
5. Co3paiiTe TMHHIO XU3HU I KaKI0r0 Tpedyemoro nntepdeiica (4) KOMIOHEHTA.
6. Cospmaiite cooOmieHusi OT BHemHero cyobekrta (5). [lokakuTe, Kak COOOIIEeHUE TepeaacTcs
YacTsM U KaK OHHM B3aUMOJEHCTBYIOT B OTBET Ha HETO.
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7. Tlpm HE0OXOAMMOCTH TOKaXXHUTE COOOIICHMS, OTMpaBliieMble TpeOyemomy uHTepdeiicy (6). He

MOKa3bIBAalTe HUKAKUX MOAPOOHOCTEH B 0OJIACTH BBHITIOIHEHUSI COOOIIICHUSI.
KoMnoneHT — 3T0 00J1bIIIE, YEM €r0 YacTu?
B HEKOTOpBIX CiTydassx KOMIOHEHT — 3TO He OO0JIbIIe, YeM HMsl, TPUCBOCHHOE KOJUICKIIUH YacTeil. Bero
paboTy BHIMOJIHSIOT YaCTH, M BO BPEMSI BBIIIOJIHEHUS HET HU KOJIa, HU JPYTUX apTe(dakToB, KOTOPbIE
MMpeaACTaBJIAIOT KOMIIOHCHT.
DT0 MOXKHO yKa3aTh B MOJIENIH, 33]1aB CBOMCTBO SIBJIsieTcsl HESIBHO CO3aBaeMbIM
IK3eMILJISIPOM KOMITIOHEHTa. B 3TOM ciryuae Bce mHTEpdEiichl KOMITOHEHTA JOKHBI HAXOAUTHCS B
MOpTax U UMETh JICTICTUPOBAHUS BO BHYTPEHHUE YaCTH.
Onucanue npoiecca BHYTPH KaKI0H YacTH
Uro06bl moka3aTh, Kak KOMIOHEHT 00pabaThIBaeT Kak0€ BXOAIee COOOLIEHIE, MOKHO HCIIOIb30BaTh
CXEMbI aKTUBHOCTH.

AoGasnte Motoso |1 '

(anemMenT) = (cBE2OeHMA O KapTe) |-"

y -2 /
NoBaEnTE aNEMEHT MoKyNaTensCKas MoLcuYnTaTh
B KOp3MHY KOP3IMHE = CTOWMOCTE

BepHYTb % [HeasTopu30Eanol Dnnamnrl_l

[oK]
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MpUroTOBKTE
eay b

Hcnone3yiite "lpunsaTs aeiicrBue coobitus” (1), 9To0BI MOKa3aTh, 4YTO BXOJAIIEE COOOIICHNE HAYMHACT
HOBBIH TIOTOK.
Ucnons3yiiTe y351b1 00bEKTa U 3aKpEIJICHUST BBOJIA WIIH BBIBOJIA, YTOOBI IMOKA3aTh MOTOK CBEJACHUN U
1oKa3aTh, IJIe XpaHATCS CBeJleHHs. B 3ToM mpumMepe y3en 00bekTa (2) moKa3bIBaeT JIEMEHTHI,
Oy(deprzoBaHHBIE MEXKTY ABYMsI TOTOKAMH.
Onpenenenne JaHHBIX H KJIaCCOB
UML-cxeMy Kki1accoB MOKHO MCIIOJIb30BaTh, YTOOBI OJIPOOHO OMMCATH COJIEPKUMOE CIEAYIOIIUX
JJIEMEHTOB:

e HHTEp(EHCOB KOMIIOHEHTOB;

e JIaHHBIX, IEpe/laHHBIX B TapaMeTpax ornepauuii B uTepdeiicax;

e JIaHHBIX, COXPAHEHHBIX B KOMIIOHEHTAaX, HaIlpUMeEp, KaK MOKa3aHO B MMOTOKaX OOBEKTOB Ha CXeMax

aKTUBHOCTH,

00IIMX 3aBUCMMOCTEH MeK1y KOMIIOHEHTaMU.
MOHO UCTI0JIb30BaTh CXEMY KOMIIOHEHTOB TOJIBKO ISl TOTO, YTOOBI IOKa3aTh OCHOBHBIE YaCTH
éOHCprKIII/II/I ¥ B3aMMO3aBHCHMOCTH MEXK/y HUMH.

#HKOMNOHEHT® E

El f Cepeep DinnerMow | D- -
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: #HOMMNOHEHT # E
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Yto0b! CO3/1aTh 3aBUCUMOCTbH, BOCIIOJIb3YHTECh HHCTPYMEHTOM 3aBHCMMOCTB. JTO 03HAYaeT, 4YTo
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KOHCTPYKIMS OJTHOTO KOMIIOHEHTA 3aBUCUT OT KOHCTPYKIIUU JPYrOro.
Haubonee pacpocTpaHeHBI CIEIYIONINE BUBI 3aBUCHIMOCTEH.
e OJMH KOMIIOHEHT BBI3BIBAECT KOJ| BHYTPHU JAPYroro.
e OauH KOMIIOHEHT CO3/aeT IK3EMILIAP KIIAcca, ONPEAEICHHOTO0 BHYTPU JPYroro Kiacca.
e OJMH KOMIIOHEHT UCIOJb3YET CBEACHHUS, CO3aHHBIE APYTUM.
MO3KHO HCTIOTB30BAaTh UMSI CTPEIKU 3aBUCUMOCTH, YTOOBI 0003HAYUTHh KOHKPETHBIA BH/T
HCIob30BaHus. UTOOBI 3a1aTh UMS, IIEIKHUTE CTPEIKY MPABOM KHOIIKOM MBIIIH, 3aTeM
menkauTe CBoiicTBa U 3a1aiTe 3HaueHue B nojie UMA B OKHE CBOMCTB.

OnpedeneHue nakemoe U NPocmMpaHcme UMeH

B Visual Studio Ultimate nakem — 310 xoHTeliHep aisa onpenenenuii UML-31eMeHTOB, TaKuX Kak

KJIACChl, BAPUAHTHI UCIIOJIb30BAHMSI U KOMIIOHEHTHI. [akeT Takyke MOXKET COAepkKaTh IPYrHe MMaKETHI.

B o603peBarene moneneit UML Bce onpeneneHuss BHyTpH MMaKeTa BIOXKEHBI B ATOT nakeT. Monaens UML

SBIISICTCS CBOETO POJA MAKEeTOM M (POpPMUPYET KOPEHD JepeBa.

[TakeThl MO3BOJISAIOT pa3AeIUTh MHOXKECTBO 33]]a4 HA HECKONIBKO oOnacteld. Kaxaplit makeT onpenesser

IIPOCTPAHCTBO UMEH TaK, YTO UMEHA, OIPEICIICHHBIE B PA3HbIX MTAKETaX, He KOHQIUKTYIOT APYT C

JIPyroMm.

CBoiicTBO "MIOTHOE MMA" KaXKIOTO 3JIEMEHTA MPEICTABIACT COOO0I IMOIHOE UM TTaKeTa, K KOTOPOMY STOT

AJIEMEHT OTHOCHTCSI, 32 KOTOPBIM CIIeAyeT COOCTBEHHOE UM dlieMeHTa. Hampumep, ecnu naket

HaseiBaercsi MyPackage, kimacc BHyTpu nmakera OyZeT UMETh IOJTHOE

umst MyPackage::MyClass. [TockobKy KaxkIblii 37IEMEHT COAEPIKUTCS BHYTPH MOJICITH, TTOJTHOE UMSI

BCEI'/la HAUMHAETCS C UMEHH MOJEIIH.

Monens Takke omnpezenseT IPOCTPaHCTBO UMEH TakK, YTO IMOJTHOE UMS Ka)kJI0TO 2JIEMEHTa B MOJIETTU

HA4YMHAETCS C UMEHU MOJIETIH.

Jlpyrue 351eMeHThl MOJIENU TaKXKe ONPENEIIAIOT IpocTpaHcTBa UMeH. Hanpumep, onepanus NpuHaIeKUT

MIPOCTPAHCTBY UMEH, OMPEACIIEHHOMY €r0 pOJAUTEIHCKUM KIIACCOM, TOT/Ia MOJIHOE UMS ONlepalluy —
MyModel ::MyPackage ::MyClass ::MyOperation. To4Ho Tak e JelCTBHE OTHOCHTCS K IPOCTPAHCTBY

VMEH, OIIPENIETIEHHOMY €r0 POJUTEIBCKUM JEHCTBUEM.

[TakeTsl npeacTaBisAoT co00i KOHTEHHEpHl. Eciu nepeMecTuTh UM yAaIuTh NAKeT, IepEMEIatoTCs NN

YIQIAIOTCS TAKXKE KIACChl, MAKETHI M JPyrue 0OBEKThI, ONpeielIeHHbIe BHYTpHU Hero. To ke camoe MOXKHO
CKa3aTh U O IPYTUX dJIEMEHTaX, ONpPEAEAIONMX IPOCTPAHCTBA UMEH.

Co3anue ¥ NPOCMOTP NAKETOB

MoxHo coznats nakeT Ha UML-cxeme kinaccoB uwin B 0603peBarene moaeneit UML.
Co3nanue nakera Ha UML-cxeme ki1accoB
1. Ortkpoiite nnu coznaiite UML-cxemy Kiiaccos.
2. Bribepure cpencto Ilaker.
3. Ulenkuute B 1r000M MecTe cxembl. [losiBUTCSI HOBast purypa mnakera.
UTOOBI BIOXKUTH OJMH MAKET B APYTOi, MOKHO MIEIKHYTh BHYTPH CYIIECTBYIOIIETO MAKeTa.
4. BaemuTe HOBOE MMl [Tl TTAKETA.
Co3nanue nakera B o6o3peBatese moaeseir UML
1. Ortkpoiite O603peBaTesb Monejaeii UML. B MeHI0O ApXHTeKTypa NOCIe10BaTeIbHO BBHIOEPHUTE
nyHkTel OxkHa 1 O6o3peBarenns moaenei UML.
2. lllenkHuTe MpaBOil KHOMKOW MBIIIH MAKET WJIK MOJAENH, K KOTOpOi TpeOyercss 100aBUTh HOBBIMA
MaKeT.
IIpumeyanue
MOHO BJIOXKHUTb OJWH MAKET B IPYTOM.
3. B oTkpbiBIIEMcs KOHTEKCTHOM MeHI0 BbhiOepute Jlo6aBuTh, a 3areM menkuure [aker.
B mozaenn oTKpoeTcst HOBBIN MAKeET.
4. BaemuTe HOBOE MMsI [Tl TTAKETA.
Ecnm maker co3nan B 0603peBarene moaeneir UML, moxxHo oToOpa3utk ero Ha UML-cxeme
knaccoB. [laker Takyke MOXKHO 0TOOPa3uTh Ha Heckonbkux UML-cxemax Ki1accos.
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OTto0pa:kenne cymectBymouiero nakera Ha UML-cxeme ki1accos

o Ileperamure maker u3 o6o3peBaresns moaeneir UML Ha cxeMmy KJIaccoB.
IMpumeyanue
OTO0 MO3BOJMT CO3JaTh MIPEACTABICHHUE ITAKETa HA ATOU cxeMe. B HeM He 00s13aTenbHO OyayT
0ToOpaXkaTbCs BCE 3JIEMEHTBI, KOTOPbIE COACPKUT MakeT. YToObI IPOCMOTPETh BCE COACPKHUMOE MAKETA,
€ro Hy>KHO ITpOCMaTpuBaTh B 00o3peBatene moaeneir UML.
Co3zaHue 3JIeMEHTOB MOJ/ieJI BHYTPH IIAKeTOB

Cy1ecTByeT yeThIpe crnoco0a pa3MeCTUTh AJIEMEHThHI MOJIET BHYTPH MaKeTa.
e JloGaBbTe HOBBIH JI€MEHT B MakeT B o6o3peBarene moaeneit UML.
e JloGaBbTe Kiacchl U Apyrue TUIMbl B nakeTsl Ha UML-cxeme kitaccos.
e 3apnaiite cBoiicTBo CBSI3aHHBII NMaKeT CXEMbI TaK, YTOOBI HOBBIC DJIEMEHTHI, CO37]aBa€MbIe Ha
cXeMe, pa3Melaiuch BHYTPH 3aJaHHOIrO MakeTa. TakuM o0pa3oM C MaKeTOM MOKHO CBS3BIBATh
CXEMBI KJIaCCOB, KOMIIOHEHTOB U BAPUAHTOB HCIIOJIb30BaHU.
o IlepemecTuTe 31€MEHTHI B MAKET UK U3 HETO B 00o03peBaresne moaeneit UML.
B o6o3peBarene moaeneit UML sieMeHT B akeTe 0TOOpaXkaeTcst 1MOJI MAKETOM, €r0 TIOJTHOE UMs
HAYMHAETCS C TOJHOT0 UMEHU MakeTa. UToObl MPOCMOTPETH MOTHOE UMS DJIEMEHTA, ISTKHUTE YJIIEMEHT
npaBoil KHONKOM MbIIH U BeIOepuTe CBoiicTBa. CBoiicTBO IlostHOE MM 0TOOpakaeTcs B
okHe CBoOMCTBA.
Co31aHue 3j1eMeHTa B akere B 00o3peBaresie moaeneil UML
1. Ortkpoiite O603peBaTenb moaeneid UML. B mento Bua BeiOepute nyHKT Jlpyrue okHa, 3aTemM
menkaute O6o3peBaresb moaeneid UML.
2. lllenkHuTte MpaBoil KHOMKON MBIIIN MaKeT WKW MOJIENb, B KOTOPYIO TpeOyercs N00aBUTh HOBBIN
3JIEMEHT.
3. Bribepure xomany J106aBUTH U MEIKHATE BU]T 2JIEMEHTA, KOTOPBIA HEOOXOIMMO 100aBUTh.
HoBplii a1eMeHT 0ToOpaxkaeTcs Mo MakeToM.
4. Baeaute UMs ISl HOBOT'O 3JIEMEHTA.
IIpumeyanue
Hogeriit a5iemeHnT He oToOpaxkaeTcst HU Ha oJiHOM cxeme. UToObI co3aaTh mpeacTaBIeHne HOBOTO
3JIEMEHTa, MOXKHO MepeTalmuTh ero u3 obospesarens moaeneit UML Ha cxemy. Cxema fomkHa
MIPEJICTaBIATh COOOM THI, KOTOPBIM 0TOOPaXKaeT 3Ty pa3HOBUIHOCTh JIEMEHTOB.
Co3nanmne 2semenrta B nakere Ha UML-cxeme Ki1accoB
1. OrtkpoiiTe cxemy KJIaccoB, Ha KOTOPOH 0TOOpa)xaeTcs Maker.
o Co3paiiTe HOBBIN ITAKET, €CIIU BBl €LIE HE CAEIAIH ITO.
e UYro0Bl cymiecTBYIOUMII MakeT OTOOpa)kajcsi HAa CXEME KJIaccOB, MOXKHO IepeTalluTh
naketr u3 Oodo3pesarens moaeseir UML Ha cxeMy KJ1accoB.
2. lllenxHuTe CpEeACTBO TS Kilacca, HHTEpdeiica, MepeurcIeHIs WiIH MaKeTa.
3. lllenxHuTe Maker, B KOTOPOM HY>KHO Pa3MECTUTh HOBBIN 3JIEMEHT.
Hogerit a5ieMeHT 0TOOpa)aeTcsi BHyTpHU MaKeTa.
Co3nanne Bcex 3JIEMEHTOB CXeMbl B 32JJaHHOM ITaKeTe
1. CospaiiTe MakeT, €CJIU BBI €III€ HE CAESTIAIH JTO.
2. OTKpoiTe cXxeMy KOMIIOHEHTOB, BApUaHTOB UcMoib30BaHus Ui UML-cxemy Ki1accos.
3. Ortkpoiite cBoiicTBa cxembl. ll{enkauTe NMpaBOW KHOMKOW MBIIMIA ITYCTYI0 00JacTh CXEMBl U
BbIOepuTe CBoOlicTBA.
4. B cBoiictBe CBsI3aHHBII NMaKeT BHIOEPUTE IMAKET, B KOTOPOM HY)KHO Pa3MECTHUTh COJEPKHMOE
CXEMBI.
5. Co3paiite HOBBIE AJIeMEHTHI Ha cxeMe. OHM OynyT pa3MelieHbl BHYTPHU MaKeTa.
o IlosHoe MMs KaX10T0 71eMeHTa OyJIeT HaunHAThCA C MIOJIHOTO UMEHH TaKeTa.
e B Oo0o3peBarese moaeneit UML kaxblii anemeHT OynieT oToOpakaTtbes B MaKeTe.
Ilepemenienne 371eMEHTOB B aKeT W U3 HEro

ONEMEHT UJIH SJIEMEHTBI MOKHO nepeMelIaTh B IMAKCT UJIU U3 HETO.
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[Ipu nepemenieHny nakera NEPEMEIIAETCS BCE €r0 COAECPKUMOE.
Ilepemelienue 31eMeHTAa B NAKeT WJIN U3 HErO

e B o6o3peBarene moneneii UML meperammuTe 3J€MEHT B JIEPEBO, KOPHEM KOTOPOTO SIBIISCTCS

[IAKET, WIN U3 HETO.

[TonHOE UMSI 371eMEeHTa U3MEHUTCS, U B HEM OYJIET COAepKAThCsl UMSI HOBOTO IMaKeTa UM MOJIEIIH,
KOTOpasi UM BJIAJIEET.
- WIH -

e Ha cxeme kimaccoB neperaniire 3J1eMeHT B GUTypy MakeTa.
[TonHOE UMS 371€MEeHTa U3MEHUTCS, U B HEM OYJIeT COAepkKaThCsl UMsI HOBOTO ITaKeTa-BIaAelbla.
IIpumeyanue
Ecnu neperamuTh 31€MEHT U3 NAKETa B IIYCTYIO YacTh CXEMbI, IAKET-BJIaJEJIEl] HE U3MEHHUTCS. DTO
II03BOJISIET CO3ATh CXEMY, Ha KOTOPOH IMOKa3aHbl 3JIEMEHTBI U3 HECKOJIBKUX [TAKETOB, HE ITOKA3bIBas
CaMU IaKEeTBHl.
BcraBka 371eMeHTOB B IAKET

DNeMEeHT MOKHO BCTaBUTh B MaKeT. ECIIM BCTaBUTH TPYIIITY CBSI3aHHBIX 3JIEMEHTOB B MAKET, OTHOIICHUS
MEXIy HUMH TaKXK€E NEPEMECTSTCS B IIAKET.
BcraBka 3jiemenToB B naker Ha UML-cxeme Ki1accoB
1. Ha UML-cxeme  kjaccoB BbIOEpUTE BCE  DJIEMEHTBI,  KOTOpbIE  HEOOXOAMMO
ckonupoBaTh. lllenkHuTe O1MH U3 HUX NPaBOM KHONKOM MBI U BbIOepuTe KonupoBars.
2. lllenkHuTte maker MpaBoi KHOMKOM MBIIIN U BeiOepuTe BeTaBUTD.
IIpumeyanue
[TakeT MokeT pacnosiaraTbCsi Ha APYrou cxeme.
HMIopT OTHOLIECHUH MEXAY NAKEeTaMH

MOXHO OnpeAEeIUTh OTHOILIEHUE UMIIOPTA MEXKLY [TaKETaMM, BOCIIOJIb30BaBIIMCH cpeactBoM UMmnopr.
Nmnopt 03HayaeT, 4To 3JIEMEHTBI, ONPEAEIECHHBIE B HUMIOPTUPOBAHHOM IAKETE, T. €. JJIEMEHTHI Ha
OKOHYaHUH OTHOIIIEHUS C HAKOHEYHUKOM CTPENKH, Takke 3()PEKTUBHO OMpPENesIFoTCs B
UMITOPTUPYIOIIEM TakeTe. JItoObIe 2JIeMEeHThI, BUIUMOCTh KOTOphIX HacTpoeHa Ha Ilaker, OynyT Takxke
BUJHBI B UMIIOPTUPYIOLLEM [TaKETE.

He pekomenayercs co3aaBarh [UKIIBI B OTHOIIEHUSIX UMIIOPTA.

CchLIKHM U3 0IHOTO MPOCTPAHCTBA HMEH HA Apyroe

Ecnu TpeOyercst co3aTh CChIIKY Ha 3JI€MEHT OJJHOTO MaKeTa U3 APYroro, Hy>KHO UCIOJIb30BaTh MOJIHOE
UM 3TOTO JJIEMEHTA.

Hampumep, mycts naker SalesCommon onpenensier Tun CustomerAddress. B npyrom

nakete, RestaurantSales, HyxHo onpenenuts Tun MealOrder, koTopsiit umeeT atpulyT Tuma "Aapec
kiueHTa". IMeroTcs 1Be BO3MOXKHOCTH.

e 3apaiite TUI aTpubyra c HCIOJIb30BaHUEM MIOJIHOTO
nmenu SalesCommon::CustomerAddress. Dto MOKHO caenarTh, TOJIBKO eciu
cBoiicTBy Bugumoctharpubyra trma CustomerAddress nmpucsoeHo 3nauenue Public.

o Co3spnaiite oTHOIIEHHE UMITOpPTa U3 Takera RestaurantSales B maker SalesCommon. B atom ciryyae
He 00s13aTeIbHO UCI0JIb30BaTh NojHoe nMaCustomerAddress.

CBoiicTBa IaKeTOB

Kaxplif maker uMeeT cienyronue cBoicTBa. YToObl IPOCMOTPETH CBOICTBA, IIEIKHUTE MAaKeT MPaBOil
KHOIIKOHM MBIIIN Ha cxeMme WiK B o0o3peBarene Mmoaeneit UML u BeiOepute CBolicTBa.

CaoiicTBO 3HaueHue no ymonuanuto OnuncaHue

HUmsa (HOBOE MMS1) Nwmd nmakera. Ero MOXKHO U3MEHUTH HA CXEME WA B OKHE
CBOWCTB.
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Ionnoe umsi  Koumetinep::uma_naxkema IloaHoe ums, uMmeroniee npeukc B BUAEC UMEHU MaKeTa Win
MO/IEJId, B KOTOPOM COACPKUTCS MAKET.

IIpoduin (mycTo) Crincok npo¢uiieit, CBSI3aHHBIX C 3TUM MAKETOM. JTH
npo(HIN TPETOCTABIISIOT CTEPEOTHIIBI, KOTOPBIE MOYKHO
IPUMEHHTD K DJIEMEHTaM BHYTpPH TaKeTa.

Buaumocrs OTKpBITHII BuauMocTs makera 3a npeaenamMu poauTENbCKOrO NaKeTa.
PaGoune (mycro) CHHCOK CBs3aHHBIX PabOYMX JIEMEHTOB.

3JIeMEHThI

Pacnoaoxenne (1msi) Nwms ¢aiina, e XpaHsaTcs CBeAeHUs 0 makeTe. Daiipl
onpeneeHust HaxoJATCsl BHYTPH NAIKK npoekta OnpeaeneHue

MoOeJu. DTU CBEJCHUS MOTYT OKa3aThCsl MOJIE3HBIMU MPHU
paboTe ¢ cucTeMoi yrpaBIeHUS BEPCUSIMHU.

Onucanue (mycTo) OnucaHue makera.

Crepeornnnbl  (11ycTO) CrepeoTuribl, KOTOpbIe IPUMEHSAIOTCS K MakeTy. Cucok
JOCTYIHBIX CTEPEOTHUIIOB OIPEAEIAETCS MPOPUISIMH,
BBIOpaHHBIMU JJIs1 HTOTO MAKETa, ¥ MMaKeTaMu, KOTOPbIE €ro
coJieprKar.

XpaHeHHue NaKeToB

ITpu co3manuu HOBOrO makera B manke mpoekra ModelDefinition cozpaercs HOBBII

¢aitn .uml. Kopresas Moieib, KOTOpasi Tak)Ke MPEICTABIAET COOO0# MaKeT, TAK)KE XPAHUTCS B
daiine .uml.

Kpome Toro, kaxaas cxeMa XpaHUTCS B IBYX (haiyiax: OJWH M3 HUX TPEACTABIISIET PUTYPHI CXEMBI, a
daiin .layout peructpupyet mosoxkeHus Guryp.

JlabopaTopnasi padora 16. [lemoHcTpannoHHblii npumep. MoaeaupoBanue TpeGoBaHUil
MoJIb30BaTeJ1ei

Microsoft Visual Studio Ultimate momoraeT noHMMaTh 1 00Cy>AaTh NOTPEOHOCTH MOJIb30BATENEH, a
Takxe HHHOPMUPOBATH O HUX APYruX. JJis 5TOro MOYKHO COCTABIISATH CXEMBI O JAEATEIBHOCTH
MOJIb30BaTesIe U O TOM, KaK CUCTEMa IOMOTaeT UM B IOCTHXEeHUH 1ieneil. Moenb TpeboBaHuil — 3TO
HabOp 3TUX CXeM, KaXKJ1asi U3 KOTOPBIX WILTIOCTPUPYET OTIENIbHBIN acleKT NoTpeOHOCTEN OJIb30BaTeNEeH.
Monens TpeboBaHU TOMOTAET:
e c(hOKycHpOBaTHCS HA BHEITHEM MTOBEJICHHH CUCTEMBI OT/ICIEHO OT €€ BHYTPEHHETO CTPOCHHUS;
e omMcaTh NOTPEOHOCTH IMOJIBb30BATENIe M 3aWHTEPECOBAHHBIX JIUI] Ooyiee OJHO3HAYHO, YEeM C
MTOMOIIIBIO SI3BIKA;
e COCTaBUTHb COIJIACOBAHHBINA IJIOCCApUil TEPMHMHOB JJISl IMOJB30BaTesel, pa3pabOTUMKOB M TECT-
WH)XCHEPOB;
e  YMEHBUIMTbH YHUCJIO MPOIYCKOB U HECOOTBETCTBUI B TPEOOBAHMSIX;
e  YIPOCTUTH pearupoBaHHEe Ha U3MEHEHUs TPeOOBAHUM;
e IUIAHHPOBATh MOCIEA0BATEILHOCTh pa3padOTKU (PYyHKIUMT;
e WCIOJB30BATh MOJIENM B KAueCTBE OCHOBHI JIJISi CHCTEMHBIX TECTOB, YCTAHABJIHMBAs YETKOE
OTHOIICHHE MEXIy TecTaMu U TpeOoBaHMAMU. [Ipm M3MeHeHMu TpeOOBaHMI STO OTHOILIEHHE
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MOMOTaeT MPaBUIBLHO OOHOBISITH TECTHI. DTO TMO3BOJSET O0ECHEYUTh COOTBETCTBHE CHUCTEMBbI
HOBBIM TPeOOBAHUSM.
MaxkcumanbHo 3¢ (eKTUBHOE HCIIOIb30BaHNE MOETU TpeOOBaHU 0OecTieunBaeTCsl PU UCIOIb30BAaHUU
3TOM MOJETH MPH BBIOOpE TeM Jisl 00CYKISHHS C TI0Ib30BATEISIMU MM UX MpeacTaBuTensiMu. Kpome
TOT0, HEOOXOIMMO TepecMaTpUBaTh MOJIEIb B Hauaie Kakaoi urepaunu. He o6s3areabHO 0pOopMITSThH
MO/IEJIb B IOAPOOHOCTSX 710 CO31aHMs KoJa. YacTuuHO paboTaroiiee MpuIoKeHUe, JaKe eCIH OHO
CHJIBHO YIIPOUIEHO, KaK MMPaBUIIO, MOXKET CTaTh XOPOIIEeH OCHOBOM /7S TNIOIOTBOPHOTO O0CYXACHUS
TpeOOBaHU C Mop30BaTesIMU. Takast MOJIeNb O3BOJISET F3(P(PEKTUBHO CBECTU BOSIUHO PE3yJIbTaThI
00CyXICHH.
IIpumeyanue
B stux pazaenax nox repMuHOM "cucteMa' moApazyMeBaeTCsa CUCTEMA UK MPUIIOKEHUE B
pa3paboTke. IT0 MOKET OBITh KPYITHAs KOJUICKIIUS MHOKECTBA KOMIIOHEHTOB MPOTPAaMMHOTO U
anmnapaTHOro obecrneyeHusi, OAHO IPUII0KEHUE WM KOMIIOHEHT MPOrpaMMHOTr0 00ecriedeH s BHYTPH
Oosiee KpymHO# cucTeMbl. Bo Bcex 3THX ciydasx MOAenb TpeOOBaHMI ONMUCHIBACT MMOBEICHUE, BUIMMOE
BHE CHCTEMBbI (uepe3 Mojb30BaTeNIbekuii nuutepdeiic umu API).
OO0mme 3aga4u

MO3KHO cO3/1aTh HECKOJILKO Pa3HbBIX MPEACTaBICHUH TpeOoBaHUH Toib30oBaTeeil. Kaxmnoe
MIpe/ICTaBJICHHE MIPEIOCTABIIAET ONpeAeNICHHbIN TUT cBeAeHUu. [Ipu co3manuu STux npeacTaBiIeHHid
PEKOMEHIYETCSI YaCTO NEPEMELIAThCsl OT OJJHOTO MpeACTaBIeHUs K Apyromy. Hauate MokHO ¢ 11006010
MIPE/ICTaBICHHUS.

Cxema min JAOKYMCHT YTo OMUCHIBAET B MOJACIH Tpe60BaHPII>i

Cxema BapuaHTOB MCIIOIb30BaHUS Kto ncnions3yer cucremy, U Kakue ACMCTBUS OHU B HEU
COBEpLIAOT.

KoHuenryanbsHas cxema KiaccoB ['moccapuii TUIIOB, MCTIONIB3YEMBIX JUISl OTICAHUS TPEOOBAHUI;
TUIIBI BU/IHBI B UHTEpdeiice CUCTEMBI.

Cxewma JiesITeILHOCTH Pabouwnii mporecc 1 0OMeH CBEICHUSAMHU B MPOLIECCE
B3aNMOJICHCTBHS ITOJIL30BATEIEH U CUCTEMBI MJIM €€ YacTei.

Cxema nocienoBaTeIbHOCTEN [TocnenoBarenbHOCTh B3aUMOAEHCTBUIM MEXAY MOJIB30BATEISIMU U
CHUCTEMOU WJIM €€ 4acTAMU. AJNIbTEpHATUBHOE IIPEJICTABICHNE
CXEMBI J1eATEIbHOCTH.

JlomonHuTebHBIE JOKYMEHTHI Wi | KpuTepuu npon3BOAUTENsHOCTH, O€30MaCHOCTH, TIOJIE3HOCTH U
paboune IEeMEeHTHI HAJICKHOCTH.

I[OHOJIHI/ITGHI)HI)IC JOKYMCHTBI UJIN Ol”paHI/ILIeHI/Ifl U IMpaBrjia, HC OTHOCAIIHUECA K KOHKPETHOMY
pa60qI/Ie OJICMCHTBI BApHUAHTY UCIIOJIB30BAHUA.

O6paTI/ITe BHUMAHUE, YTO OOJIBIIIMHCTBO TUIIOB CXEM MOKHO MCIIOJIb30BaTh U AJI ApYTHUX LeneH.
OnucaHue UCNO0Jb30BAHUS CUCTEMbBI

CxeMbl BapHaHTOB MCIIOJIb30BaHUS CO3AI0TCS, YTOOBI ONMKUCATh, KTO U JUISl YE€TO UCTIOIb3YET

cucteMy. BapuaHT ucnonb30BaHuUs IPEACTABIIAET LIEb MOJIb30BATENS CUCTEMBI U IPOLEAYPY,
BBITIOJTHSIEMYIO TIOJTB30BATENIEM JIJISl JOCTHIXKEHUS dTOM TICIIH.

Hampumep, cucrema npoaaxu eapl uepe3 HTepHET 10KHA TTO3BOJIATH KIIMEHTaM BHIOMPATh JIEMEHTHI
MEHIO, a PECTOPaHaM-IIOCTaBITHKaM — OOHOBJISAATh MEHIO. ITO MOYKHO OOBEMHUTH B CXEME BaPUAHTOB
WCIIOb30BAHMUS.
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Taxoke MOXKHO II0Ka3aTh, YTO BApUAHT UCIIOJIb30BaHMsI COCTOUT U3 O0Jiee MEJIKUX BapUaHTOB, U I10KA3aTh
9T BapuaHThl. Hanpumep, 3aka3 epl — 4acThb Ipolecca MOKYIKU €bl, KOTOPbIN TaKkKe BKIIOYAET
OIIaTy U JOCTaBKY.
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Kpome Toro, Mo>xHO Moka3aTh, KaKMe BapUaHThl UCII0JIb30BAaHUs BKIIIOUEHBI B pa3padaTbiBaeMyto
obmacTh cuctembl. Hanpumep, n3o0pakeHHast Ha WILTIOCTPAIIMHA CUCTEMa HE BXOJUT B COCTaB BapHaHTa
ucnoib3oBanus "JlocTaBka efpl". ITO MOMOraeT 3a/1aTh KOHTEKCT s pa3padbotku. (Ha cxeme BaprnanToB
WCTIOJIH30BaHUST KOHTEHHEPHI TIOJCHCTEMBI MOKHO HCIIOJIb30BATh IS TPECTABICHUS CUCTEMBI WIIN €€
KOMITOHEHTOB).
Kpowme Toro, 3To momoraer koMaHjie pa3pabOTUYMKOB 00CYX AATh, YTO OyAET BKJIIOUYEHO B MOCIEAYIOIINE
BbINTyckd. Hanpumep, MOXHO 00CcyanuTh, OyaeT a1 koMnoHeHT "OmaTa eapl" B IepBOHAYaIbHOM
BBIITYCKE CUCTEMBI (JYHKIIMOHUPOBATh HEMTOCPEICTBEHHO MEX/TY PECTOPAHOM U KIIMEHTOM (2 He
oOpabatbIBaThecs B cucTeMe). B 3ToM ciiydae B HauaJlbHOM BBIITYCKE MOYKHO IT€PEMECTHTh KOMIIOHEHT
"Omnara eapl" 3a npeaesnsl NpsAMOyroibHUKa cucteMbl Dinner Now.
Cxema BapHaHTOB UCIIOJIb30BaHUS MPEIOCTABISIET TOJIBKO CBOJIKY BAPHAHTOB MCIIOJIB30BaHUs. YTOOBI
MIPEOCTaBUTh 00JIee OPOOHBIEC ONMCAHMSI, MOYKHO CBSI3aTh BAPHAHTHI HCTIOIH30BAHMUS HA CXEME C
OTJENbHBIMU IOKYMEHTAMHU U IPYTUMHU CXEMaMH.
Co3maHne cxeMbl BApHAHTOB HCITOJIb30BAHMS TOMOTAET KOMaH 1€ Pa3paboTUNKOB:

e KOHIICHTPHPOBATHCS HA TOM, KaK IOJIb30BaTeNIM HaMepeHbl paboTaTh C CUCTEMOM, HE OTBIIEKAACH

Ha MOAPOOHOCTH peaTH3aIliy;

e 00cyXaaTh 001aCTh IEHCTBUS CUCTEMBI WIIM OTJEJIBHBIX BHIITYCKOB CUCTEMBI.

OmnpeaesieHre TEPMUHOB U1 ONNUCAHUS TPEOOBAHUM

UMVL-cxeMbI KJ1aCCOB MOKHO MCITOJIB30BATh TSl CO3/IaHMSI COTJIACOBAHHOTO CIIOBAPsl OM3HEC-TIOHSATHH,
KOTOpBIE OyIyT UCIIOIB30BATHCS:
e TOJB30BATENAMHU I 00CYKIEHUS CPepbl 1eATETbHOCTH, B KOTOPOI paboTaeT cucTeMa;
e IS OMIKMCAHUs MOTPEOHOCTEH MOJIb30BaTeNel, HapUMep, B OMMMCAHWY BaPHAHTOB UCTIOIL30BaHUS,
Ou3Hec-TIpaBUjIaX U ONMUCAaHWU (DYHKIIMOHATLHOCTH TIOJIB30BaTENeH (user story);
e I OMHCAHUS THUIIOB CBEJEHUI, OOMEH KOTOpPBIMH OcymlecTBisieTcss uepe3 API cucremsr min
MOJTH30BaTEILCKUI HHTEP(DEIC;
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e Ul ONUCAHMSI CUCTEMBI UM IPUEMOUYHBIX TECTOB.

Ecnu noHATH UCIIOJIB3YIOTCS C 3TOH LeNblo, conepxumoe UML-cxeMsl KJIacCOB Ha3bIBAECTCS
KOHIIENTYyalbHOH cxeMol kiaccoB. (OHa Takke Ha3bIBACTCS MOOenbI0 00MeHA I MOOENbIO KIACco8
ananuza).

B koHuenTyanbHOH cxeMe KI1accoB OKa3aHbl TOJIbKO T€ KJIACChl, KOTOPble HEO0X0AUMO UCIOIb30BATh B
OIMCAHMX TpeOOBaHUM, M HE TIOKA3aHbl NOPOOHBIEC CBEICHUS O BHYTPEHHEM CTPOSHHH cUcTeMbl. Ha
cxeMme He 0TOOpaXkaroTcsl MOAPOOHbBIE CBEJIEHHS O BHYTPEHHEM CTpoeHuM cucteMsl. Kak npasuiio, B
KOHIIETITyaJIbHBIX KJIaccaX HE 0TOOPaXKArOTCs OTepaluu U HHTepEiChI.

Hanpumep, MO>XKHO M300pa3uTh cleayrolue KOHIENTyallbHble KIacchl 11 cucteMbl Dinner Now.

¥ M ¥ Ord
lvl e Chosen Menu Orders 'v] Vel
1 *
. 2
Mernu 1 Order 1
Contents | * Items | *
[¥] Menu Item 2] Order Item
Menu Item Order ltems
1 # | =] Attributes

+ quantity : Integer

= Operations

KonuenTyanbHas cxema Ki1accoB IPEIOCTaBISAET CIOBapb TEPMUHOB, UCIIOJIB3YEMBIX B MOJEIIN
TpeboBanuii. Hampumep, B moapoOHOM onucaHUM BapHaHTa UCIOJIb30BaHUs "3aKa3 e/ibl" MOXKHO
HaMucaTh CIEAYIOLIEe.
Knuent BeiOupaet menio At GOpMHUPOBAHUS 3aKaA3d, @ 3aTEM CO3/1aeT B 3aKd3e NYHKMbl 3aKA3d, BBIOUpast
U3 MEHIO NYHKNbL MEHIO.
OOparuTe BHUMaHUE, YTO TEPMUHBI, UCIIOJIb3YEMbIE B 3TOM ONMCAHHH, SBIAIOTCS UMEHaMH KJIacCOB B
Mozenu. CxeMa ycTpaHseT HEOJJHO3HAaYHOCTH B OTHOILIEHUSAX MEXKIYy 3TUMHU Kitaccamu. Hanpumep, Ha
CXEM€ XOPOIIO BUJIHO, YTO KaXAbIM 3aKa3 CBS3aH TOJIbKO C OJHUM MEHIO.
OueHpb yacToO NPUYMHON HENPABUIILHOTO IOHUMaHUS TPeOOBAHUMN MOJIb30BATENEN SBIISETCS
HeMNpaBUJIbHOE MOHUMaHNe TOYHBIX 3HaYeHUH cioB. Hanpumep, B OONBIIMHCTBE PECTOPAHOB TEPMUHBI
"MeHI0" 1 "3aka3" MOHMMAaIOTCs OJMHAKOBO, @ TPAKTOBKA TEPMHUHOB "MYHKT 3aka3a" U "MyHKT MEHIO"
ropaszio MeHee ojiHo3HauHas. [Ipu oOcykaeHnu TpeboBaHMi ¢ 3aMHTEPECOBAHHBIMHU JIMLIAMU U3 c(hepbl
Ou3HEeca HEOOXO0IMMO PacKPBITh M0100HbIE paznuuns. CxeMa KIaccoB — 3TO MOJIE3HOE CPEACTBO, C
IIOMOUIBI0 KOTOPOTO MO>KHO IIPOSICHUTH TEPMUHBI U OTHOILIEHUS MEXY HUMH.
KonuenTyanbHast MOZIENb KJIACCOB MO3BOJISIET COCTABIIATH 0a30BBIN CI0BAPH JJISl ONKMCAHUS OM3HEC-
JIOTHKH cucTeMbl. OHAKO KJIacchl B IPOrpaMMHOM 0OeCrieueHHH, KaK IpaBuilo, ropas3ao oonee
CJIO’KHBIE, YEM KOHIIENITyallbHAasi MOJIENb, TAK KaK B peaiu3alii HE0OXO0JUMO yYUTHIBATh
MIPOU3BOIUTENILHOCTD, pacipeieieHue, THOKOCTb U ipyrue ¢akTopsl. YacTo B 0HOI cucTeMe MOXKHO
HaWTH HECKOJIbKO Pa3HbIX pealin3aluii KOHIENTYalbHOIO Kilacca.
Hanpumep, B pa3HbIX 4acTAX CUCTEMBI M B Pa3HbIX HHTepdeiicax, CBA3BIBAIOIINX ITH YacTH, 3aKa3bl
MOryT OBITh NipencTaBieHsl B popmatax XML, SQL, HTML u C#. CBsi3p MeX1y 3aKa30M U MEHIO MOKHO
MPEJCTaBUTh MO-Pa3HOMY, HalIPUMED, C MMOMOIIIBIO CCHIIOK B Koae C#, OTHOIIEHUI B 6a3e TaHHBIX WIN
N/I nepexpectHbIxX ccputok B XML. HecMoTps Ha 3T pa3nnuus, KOHIENTyalbHas MOJIEIb
MPEOCTABIISET BayKHbIE CBE/ICHUS, HCTHHHBIE BO BCEX YaCTAX MporpaMMHoro odecrneyenus. Cxema
KJIACCOB B 3TOM MPUMEPE MOKA3BIBAET, YTO B KAXKIOW pean3alliy 3aKa3 CBA3aH TOJBKO C OJHUM MEHIO.
Co3naHue cxembl KJ1accoB TpeOOBaHU 1MO3BOJIIET KOMaH/1e Pa3pabOTUMKOB:

e OIpeneisiTh U CTaHIAPTU3UPOBATh OCHOBHBIE TEPMUHBI, HCIOJIb3yeMble JUIsI OOCYXAECHUS

MOTpeOHOCTEN MoTb30BaTENeH;
e TPOSICHATH OTHOLIEHUS MEXKIY STUMH TEPMUHAMH.
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B koHIenTyanpHOI cxeme KIaccoB OOBIYHO HE CTOUT M300pakaTh CTPEIKHU, YKa3bIBAIOIIUE HA
accoIMaIliK, YTOOBI TIOKa3aTh BO3MOKHOCTH Tiepexoaa. Ha cxeme He mpeIcTaBiseTcs

peanu3ariysi. ACCOIMaIMy NPEACTABISIFOT CBA3H MEXy 00bEKTaMHU peabHOTo Mupa. Cienyroiee
pacmpenue Visual Studio ienaer HeHaNpaBICHHBIC CTPEJIKH CTPEJIKaMHK Mo ymomuanuio: Sample: UML
Domain Modeling features.

OTo0pakenne OM3HeC-NPaBUJI

busnec-npaBmiio — 3T0 TpeOOBaHME, HE CBA3aHHOE C ONPEACICHHBIM BAPHAHTOM HCIIOJIb30BaHUS,
KOTOpO€ HEOOXOMMO COOJIIOAATh BO BCEX YACTAX CUCTEMBI.

MHorue 6u3Hec-TipaBuiIa IPEACTABISIOT cO00M OrpaHUYECHUs] OTHOLICHUN MEXKAY KOHLIENTYaJIbHBIMU
KJ1accaMu. OTU cmamuyeckue OusHec-npaguia MOXKHO 3aIIUCaTh B BUJI€ KOMMEHTAPHUEB, CBA3aHHBIX C
COOTBETCTBYIOIIMMHU KJIaCCaMU Ha KOHLIENTYalIbHOM cXxeMe KitaccoB. IIpumep.

B noboM 3aKase sCe INEMEHTHI MOMHD YKA3aTh
TONBKO M3 QAHOMO BHEHEHHDFO MEHD.

.

(¥ MeHio ¥ 3akas
BrIBDaTE MEHID 3aKazel
1 *
L 2
Menio | 1 Zaxka3 1
CopepsumMoe | * INEeMEHTRI *

[#] 3nemeHT meHIO [¥] SnemeHT 3aKaza

JNEMEHT MEHIZ INeMEeHTEl 3aKaza

1 #*

Jlunamuueckue 6usHec-npaguna OrpaHUUNUBAIOT IOMYCTUMbIE TIOCTIEI0BaTENbHOCTH coObITUI. Hanpumep,
CXeMy MOCJIeI0BATEIbHOCTEN I CXEMY JIeATEIbHOCTH MOXHO HCIIOJIb30BaTh, YTOOBI TOKa3aTh, YTO
MIPEK/IE YEM COBEpIIATh IPYTHe ONepaluy B CUCTEME, M0JIb30BaTENb JOJKEH BBIIIOJHUTH BXOJ.
Hanpumep, MHOTHE TMHAMHYECKHE ITPaBUiIa MOKHO c(hopMyIHpoBaTh 6osee 3pPeKTUBHO U B Oojee
oOuiem BHJie, 3aMEHUB UX CTaTUYECKUMHU NpaBuiaMu. Hanpumep, B ki1acc B KOHIENTYalbHONH MOJIENH
KJIaCCOB MOXKHO J100aBUTH Joruueckuii arpudyt "Logged In". Toraa Logged In 6yzner nobaBnsTbes B
KauyecTBE MOCTYCJIOBHS BapUaHTa UCIOIb30BaHMs "BXOJ B CUCTEMY" U IIPETyCI0BUS OONBIIMHCTBA
JPYTUX BapUaHTOB UCIOJIb30BaHUs. biarogaps 3ToMy 1Moaxory MOXKHO He ONpEeAETsTh BCE BO3MOXKHbIE
KOMOWHAIIMK TOCIIeI0BAaTEeNbHOCTEN coObITHI. KpoMme TOro, 3TOT MOaX01 IBIsieTCs: 00Jjiee THOKUM TIPU
HE00X0AMMOCTH 100aBUTh B MOJIETb HOBBIE BAPUAHTHI UCIIOJIb30BAHMUA.

OOpaTtuTe BHUMaHKE, YTO B IaHHOM CITy4yae pedb HJIET O BEIOOpE criocoba orpeneeHus TpedoBaHui,
KOTOPBII HE 3aBUCHUT OT crioco0a peanu3aiy TpeOOBaHUI B IPOrPaMMHOM KOJI€.

Onucanue Tpe0OBaHUI K KAYeCTBY 00CTY:KMBAHUS

Cy1iecTByeT HECKOJIBKO KaTeropuii TpeOoBaHMil K KauecTBY oOcmykuBaHusi. Cpeid HUX MOKHO
BBIIETIUTH CIEAYIOLIUE.

o IIponsBoauTENBHOCTH

o bes3omacHocThb

o [lone3nocts

e HanexHocTtb

e VYCTOMNYMBOCTH
Hexotopsie u3 3TuX TpeOOBaHUN MOXHO BKJIFOUUTH B OMMCAHUS KOHKPETHBIX BapUAHTOB
ucnosb3oBanus. J[pyrue TpeboBaHUs HE OTHOCSTCS K BapUaHTaM HCIIOIb30BaHMSI, TO3TOMY
PEKOMEHIYETCSI 3alICaTh UX B OTAEIBHBIN JOKyMEHT. [10 BO3MOXHOCTH pPEKOMEHYETCsl UCTIOIb30BaTh
CJIOBapb, ONPEEIICHHbIN B Moenu TpeboBanuil. OOpaTuTe BHUMaHHE, YTO B CJIEAYIOIIEM IpUMeEpe
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TJIaBHBIC CJIOBA, UCTIOJb3yeMbIe B TPEOOBAHMSX, SBJISIFOTCSI HA3BAaHUSAMH CYOBEKTOB, BAPHAHTOB
HCIIOJIB30BAHUA U KJIACCOB U3 Hpel[BIl[yH_[I/IX I/IJIJIIOCTpaI_[PIfI.

Ecnm pectopan yganuT myHKT MEHIO, TIOKa KIIMEHT 3aKa3bIBAaeT €11y, JII0ObIE TyHKTHI 3aKa3a, CBA3aHHBIC C
3TUM IIYHKTOM MEHIO, Oy1yT BbIJEIEHbI KPACHBIM.

OT1o0paskeHHe paboUyero Npoiecca MeKIy moJib30BaTeJIsIMU U CHCTEMO

Jliis oToOpaxkeHus: paboyero npoiecca Mexay pa3HbIMU BapHaHTaMU UCTIOJIb30BAaHUS MOKHO
HCII0JIb30BaTh CXEMY JIeATEeIbHOCTU. BO MHOTHX Cilydyasix peKOMEHIYeTCsl HAYMHATh CO3/JaHuEe MOJIENU
TpeOOBaHUM C COCTABJICHUS CXEMBbI JI€ATEIbHOCTH, HA KOTOPOIl TOJKHBI OBITH 0TOOpaKEHbI OCHOBHBIE
3aJ1a4M, BBIIIOJHSAEMbIE I10JIb30BATEIEM — KaK B CUCTEME, TaK U 3a €€ IpeieIaMH.

[Tpumep.

Aeicrteme "3akazaTs envﬂ

.%( BrbpaTe MeHD )

%

BelGpaTe 3NEMEHT
HEH

( éf
( OnnaTTe }9.@

MOXHO COCTaBUTEL CXEMEI BAapPHUAHTOB UCIIOJB30BAHUA U CXEMBI ACATCIbHOCTH, LITO6I)I IMOKa3aTb Pa3HbIC
MIpe/ICTaBICHUS OAHUX CBeleHUN. Cxema BapuaHTOB MCIIOIb30BAHMSI OOJIbIIIE MOAXOAUT AJIs
OTO6pa)K€HI/I$I BJIOKCHHOCTU OTACJIIBHBIX I[el\/JICTBI/II;'I B ACATCIIBHOCTh, OJHAKO Ha TaKOU cxeMe He
otoOpakaercs padounii rporiecc. [Ipumep.

“BKMOY HTbﬁr_l_-""I .
S
A [™a T E BRIOYM T, Bribpate
Hﬁlll]i FakazaTe eny I‘..- ......................... . MEHID

KnvenT -

SBKMIOYMTES .

Beibpate
SNEMEHT MEHID

OOpaTtuTe BHUMaHHE, YTO CXEMBI JESTEIIbHOCTH MOKHO UCIIONB30BATh AJIsl H300paKeHHsI alrTOPUTMOB,
JENUCTBYIONIUX B TPOrPaMMHOM OO€CIiedeHUH, HO MPU UCIIOJIb30BAHUHU CXEM JIJIsi OM3HEC-TIpoIecca
HYKHO O0TOOpakaTh Ha HUX JCUCTBUS, BUTUMbIC BHE CUCTEMBI.

OTo0pakeHne B3aNMOJAEeHCTBHHA MEKIY M0Jb30BATEJISIMI M CHCTEMOM

CxeMoi ocnieIoBaTeIbHOCTE MOYKHO BOCTIONB30BAThCS, UTOOBI ITOKa3aTh OOMEH COOOIEHUSMH MEXTY
CUCTEMOU M BHEIIHUMHU CYOBEKTaMH W MEXK]y YACTIMHU CHCTEMBI. Tak MOXHO CO3/1aTh MPE/ICTABICHHE
[1arOB B BAPUAHTE UCIIOJIB30BAHMS, KOTOPOE SICHO MTOKA3bIBACT MOCIEA0BATEIILHOCTD

B3anMo/ieiicTBHil. CXeMblI Mmociie[oBaTeaIbHOCTe 0COOCHHO YPPEKTUBHEI, €CITH B BAPUAHTE
MCIOJIb30BAaHUSI HECKOJIBKO B3aMMOJICHCTBYIOLIUX CTOPOH MO0 cuctema umeet API.

ITpumep.
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OnHUM U3 IPEUMYILECTB CXEM 10CIIeI0BATEIbHOCTEN ABISIETCS TO, YTO OHU IO3BOJISIOT JIETKO YBUJIETD,
KaKue coOOLIeHUs MOCTYMatoT B pazpadaTeiBaeMyto cuctemy. YToObl pa3paboTaTh CUCTEMY, MOKHO
3aMEHUTH OJIMH XKM3HEHHBIH [IUKJI CHCTEMBI OTICIbHBIMU )KU3HECHHBIMHU LIUKJIAMH JUIS1 KQJKIOTO
KOMIIOHEHTA, & 3aTe€M ITOKa3bIBaTh B3aUMOICHCTBHSI MEX/Ty HUMH B OTBET Ha KaXKI0€ BXOJAIICE
COOOIIIeHHE.

Hcnosb30Banne MoaeIH UIsl YMeHbIIEHUSI YHC]IA HECOOTBETCTBUIA

Coznanue Mojenu, Kak MpaBuiio, MO3BOJISET 3HAUUTEIBHO YMEHBIIUTh YHUCIO HECOOTBETCTBUI U
HEOJTHO3HAYHOCTE! B TpeOOBaHMSIX MOsb30BaTeneil. Pa3Hble 3aMHTEepecOoBaHHBIE JIMIA YACTO MO-Pa3HOMY
MIOHUMAIOT NIPOU3BOACTBEHHYIO CPey, B KOTOpoi padoraet cucreMa. Cie10BaTeNbHO, IPEXK/IE BCETO,
HE00XO0/AMMO Pa3peIIUTh TAKHE PA3INUMS MEXTY KIMEHTAMH.

Bb1 06Hapy:xuTe, 4TO MHOTHE BOIIPOCHI O OU3HEC-CPE/Ie BOZHUKAIOT €CTECTBEHHBIM 00pa3oM mpu
CO3JIaHMM MOJIENHU. 3aaBast ’TH BOIPOCHI M10JIb30BATENSAM, MOKHO YMEHBIIUTh YUCIO0 HEOOXOTUMBIX
M3MEHEHUH Ha MOCIeyIoNX 3Tanax npoekra. Huxke npeacraBiieHbl HEKOTOPblE KOHKPETHBIE BOIIPOCHI,
KOTOpbIE BHaYaJle MOXKHO 3a/1aTh ce0e, a IOTOM 00paTUThCA C HUMHU K 3aMHTEPECOBAHHBIM JIMIIAM, €CIH
HE yJaJIOCh MOJIYYUTh Ha HUX YETKOI'O OTBETA.

JUis Kakaoro kjiacca B MOJENM TpeboBaHHMM HeoOxoaumo 3anaTh Bompoc "Kakoil BapuaHT
HCIIOJIb30BAaHUS CO3JAeT 3K3eMIUIIpbl AaHHOro kiacca?". Hampumep, ans ciayxObl 3aka3a ezbl
yepe3 MlHTepHET MOXKHO cipocuTh: «Kakoi BapuaHT MCIIOJIB30BaHMS CO3/AAET IK3EMIUIAPHI Kilacca
"Menwo pectopana"?» ITO TO3BOJIUT HayaTh OOCYXICHHE O TOM, KaK HOBBIM pecTopaH
MOJIMMCHIBAETCA Ha paboTy co chaykO00H M mpenjaraer CBO€ MEHI0. AHAIOTWYHBIE BOIPOCHI
MO>KHO 331aBaTh O TOM, YTO CO3/Ia€T UJIM U3MEHSET aTpUOYTHl U aCCOLIUAIIH.

Jlnist KaKI0ro BapraHTa UCIOIb30BaHUS B MOJIENIN TPeOOBaHUN MONBITATECh OMHMCATh PE3ybTaT
(MM TOCTYCNIOBHE) KaXKIOrO0 BapHaHTa HCIOJIb30BAHUS C TOMOIIBIO CJIOB, MPEIOCTABIEHHBIX
cXeMaMH KiaccoB. Bo MHOrMx ciydasx peKOMEHIyeTCs MOKa3blBaTh CIEJACTBHE BapHaHTa
WCIIOJIb30BAaHUs, COCTAaBJISASl ACKU3 HK3EMIUISIPOB KJIACCOB J0 M TOCJIE BXOXKJIEHUS BapHaHTa
ucnoib3oBanus. Hampumep, eciam mocTycioBUe BapuaHTa MCIOJIb30BAaHUS TJIACUT "MYHKT MEHIO
no0aBisieTcsl B 3aKka3 KJIMEHTAa", HEOOXOAMMO COCTaBUTh 3CKM3bl 3K3EMIUISIPOB JJIsl KJIACCOB
"myHKT 3aka3a" M "myHKT MeHwo". [lokaxuTe cieacTBus BapHaHTa HCIOJIb30BaHHUSA, HAIpUMeED,
HOBYIO CCBUJIKY WJIM HOBBIH OOBEKT, HA HOBOM PHCYHKE WJIM BBIIETUTE UX APYTUM 1BeToM. YacTo
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3TO MO3BOJISIET HAYATh OOCYKICHUE O TOM, KAaKHE CBEICHHS HEOOXOMMbI B MOJICTH. XOTS KJIACCHI
TpeOOBaHUII HE CBS3aHBI HAMPSIMYIO C peajau3alueld, OHM OIMCBHIBAIOT CBEACHHS, KOTOpPHIE
noTpeOyeTcsl XpaHUTh M NIepe/IaBaTh B CUCTEME.

e 3amaiite Bompoc 00 orpaHuveHHUsX aTpuOyToB W acconuanuii. Ocoboe BHHMAaHUE YIIEIHUTE
OrpaHUYCHUSM, PACTIPOCTPAHSIONIMMCS Ha HECKOJIBKO aTpHOYTOB HITH aCCOIHAITHIA.

° 3a;[aI71Te BOIIPOC O OO0NYCTUMBIX MW  HCAOIMYCTUMBIX IMOCJICAOBATCIIbBHOCTAX BapUaHTOB
UCIIOJIb30BAHUS, MPOUUTIOCTPUPOBAB HMX C IOMOIIBIO CXEM IOCIEIO0BATEILHOCTEH WM CXEM
ACATCIIBHOCTH.

[Tpoananu3upoBaB CBSA3U MEXK/Y MPEICTABICHUSIMH, IPEIOCTABIACMBIMU PA3HBIMU CXEMaMH, MOXKHO
OBICTPO pa300paThCS B OCHOBHBIX TEPMHUHAX, C KOTOPBIMH PabOTAIOT MOJIH30BATEIHN, i [IOMOYb
[0JIb30BATEIISIM MOHSATh, YTO UM TPEOYETCs OT CHCTeMBbI. TakKe MOKHO JIyUIlle TOHSATh, B OTHOIICHHH
KaKUX TpeOOBaHUI 3aMHTEPECOBAHHBIC JIMIIA UCTIHITHIBAIOT HANOOIBIINE COMHEHUS. MOXXKHO
3aIUIaHKPOBaTh Pa3pabOTKy 3TUX (PyHKIMH (110 KpaiiHel Mepe, B YIIPOIIeHHOH GopMe) Ha paHHEH CTaauu
IMPOCKTA, I-ITO6IJI MMOJIB30BATCIIM MOTJIM ITOSKCIICPUMCHTHPOBATL C HUMMU.

JladopaTropnasi padora 17. I[IpoekTupoBaHue roTOBBIX MPOEKTOB. 3aJaHNs 1JIsl CAMOCTOATEILHOI
padoThI

Lenb pabomsi

OCHOBBIBasICh Ha 3HAHUSX, ITOJIYICHHBIX B IPEIBIIYIINX padoTax pa3padoTaTh OCHOBHBIC JUATPAMMBI
UML nns monenupoBaHus paboThl 33JaHHBIX HH()OKOMMYHUKAIIMOHHBIX CHCTEM.

O6uwue ceedeHus
XapakTepucTKa 1 Ha3HAYeHHEe HH(POPMAUOHHBIX CUCTEM

NudopmannonHas TexHOI0TUsI 00pabOTKHU JaHHBIX MpeIHa3HaYeHa JIsl pEIICHUS XOPOIIIOo
CTPYKTYPUPOBAHHBIX 33]1a4, IO KOTOPHIM UMEIOTCSI HE0OOXOIMMbIE€ BXOHBIC JAHHBIE U U3BECTHHI
QJIITOPUTMBI U APYTUE CTAHIAPTHBIE MPOIEAYPhl UX 00PaOOTKU. ITa TEXHOJIOTHUS IPUMEHSETCS Ha YPOBHE
OTIePAIIMOHHON (MCTIOIHUTEIBCKON) ACSITEIIBHOCTH TIEPCOHAIa HEBBICOKON KBATM(PUKAIIMU B IIEIIAX
aBTOMATHU3ALIMN HEKOTOPBIX PYTUHHBIX MOCTOSIHHO MOBTOPSIOIIMXCA ONEPALNil YIIPaBICHYECKOTO TPyJa.
Ha ypoBHe onepalinoHHON AESITEIbHOCTH PEIIAIOTCS CIEAYIOIINE 3aJaun:
e 00paboTKa JaHHBIX 00 OneparusX, MPOU3BOIUMBIX (PUPMOIL;
e  CO3JIaHUE MEPUOJINYECKUX KOHTPOJIbHBIX OTYETOB O COCTOSTHUU JI€T B PUPME;
e TMOJYYEHHE OTBETOB Ha BCEBO3MOXKHBIE TEKYIIHE 3ampochl U opopmiieHHE X B BUIE OYMa)KHBIX
JIOKYMEHTOB WJIK OTYETOB.
Ilpumep: onepanusi NPOBEPKHU HA COOTBETCTBUE HOPMATHBY YPOBHS 3aIl1aCOB YKa3aHHBIX TOBAPOB HA
ckiaze. [lpu ymeHblieHuN ypoBHsI 3amaca BbIAAETCS 3aKa3 MOCTABIIMKY C YKa3aHHEM MOTPEeOHOTro
KOJIMYECTBA TOBApa U CPOKOB MTOCTABKH.
Cy1iecTByeT HECKOJIBKO OCOOEHHOCTEH, CBI3aHHBIX C 00paO0TKON JaHHBIX, OTINYAIONTNX TaHHYIO
TEXHOJIOTHUIO OT BCEX MPOUUX:
1. xaxnoil ¢pupme npeAnrcaHo 3aKOHOM UMETh U XPaHUTh JaHHbIE O CBOEH JEATEIbHOCTH, KOTOPbIE
MO’KHO HCTIOJIh30BaTh KaK CPECTBO 0OECIICUSHHS U MOAIePKaHUs KOHTPOIIS Ha hupMe;
2. pemeHne TOJBKO XOPOIIO CTPYKTYPHPOBAHHBIX 3adad, Ui KOTOPBIX MOXHO pa3paboTarh
aIrOPUTM;
3. BBINIOJIHEHWE CTaHJAPTHBIX Mporeayp o0paboTku. CyIecTBYIOIIAE CTAHIAPTH OMPEICIISTIOT
TUTIOBBIC TIPOIIEAYPHI 00PaOOTKHM JAHHBIX U MPEIMUCHIBAIOT UX COONIOICHNE OPTaHU3AIUSIMH BCEX
BHJIOB;
4. BBIMOJTHEHHE OCHOBHOTO 00beMa paboOT B aBTOMATHYECKOM PEXHME C MUHUMAIBHBIM y4aCTHEM
YeNoBeKa;



123

5. HCIOJNb30BaHME JECTATU3UPOBAHHBIX JAHHBIX. 3alUCH O ACSITENbHOCTH (PUPMbI UMEIOT JeTalbHBIH
(moapoOHBIN) xapakTep, MAONMYCKAIOMIMA MpOBEICHHWE peBU3Wid. B  mporecce peBusum
JEeSITeIbHOCTh (PUPMBI IIPOBEPSETCS XPOHOJIOTUYECKH OT Hayajia IeprUoia K ero KOHILy ¥ OT KOHIa
K Hayaiy;,

6. TpeboBaHHWE MHUHHUMAJIbHOW MOMOIIU B PEHIEHHHU MPOOJEM CO CTOPOHBI CIIEHUATIUCTOB JIPYTHX
YPOBHEH.

OcHOBHBbIEC KOMIIOHEHTBI

( Bz maFEmRI ]
Chop Obpabomo JaEs CodGaEnie oTHETOR
UAHHELY . .
Tpryrom. Copm- Arperupo- | Benae- = s i i}
POEKA POBKA B JIEHHE HECKEE HTPOCY
A
L4
Tammeae 12 Hagopesaima g
EHEIHE Cpe EHYTPEHHED O H BRELLIHEr D
HCTIOIES0 BaHEA

Puc. OcHosHvle komnonenmvl 06pabomKu OAHHbBIX.

Coop nannbix. [To Mepe Toro kak pupmMa MPOU3BOAUT MIPOIYKIIMIO HITH YCIYTH, KOKI0€ e JICHCTBUE
COIPOBOXKAAETCS COOTBETCTBYIOIIMMHU 3aMUCIMH JaHHBIX. OOBIYHO EHCTBUS (PUPMBI, 3aTparuBaroIe
BHEITHEE OKPYKEHUE, BBIJCIIOTCS 0CO00 KaK OINepariiu, MPOU3BOIUMBIC (PUPMOH.

OO0pa6oTka ganHbIX. 7151 CO31aHUA U3 MOCTYNAIOUINX JAaHHBIX HH(OPMALIUU, OTpaskarolei
JEeSTEILHOCTh (PHPMBI, UCTIOIB3YIOTCS CIISAYIOIINE TUIIOBBIE OMTCPAIIHH:

e KiaccuuKaysa OJHOTO MM HECKOJBKUX CHMBOJIOB. DTH KOJbI, BBIpaXAroIIUe OMpe/elICHHbIE
MpU3HAKA OOBEKTOB, HCIIOJNB3YIOTCS JUIS WJICHTU(GUKANUKA W TPYINIUPOBKH  3aIUCEH.
Ilpumep. Tlpu pacdere 3apaOOTHOM TIATHI Kaxaas 3amuch BKIOYaeT B ceOs kol (TabernbHBIN
HOMEp) pabOTHHKA, KO MOAPA3EICHHS, B KOTOPOM OH paboTaeT, 3aHUMAaeMYyI0 JTOJHDKHOCTD U T.II.

e COPTHUPOBKA, C TOMOIILI0 KOTOPOH YHOPSAOYMBACTCS MOCIEI0BATENLHOCTD 3aIHCei;

e BBIYHUCIICHHUS, BKJIIOYAMOIINAE apu(METUUYCCKHE U JIOTHYSCKUE OTepaldiu. OTH OICpallvH,
BBHITIONTHSIEMbIE HAJl JAHHBIMU, JaI0T BO3MOXXHOCTh TIOTy4aTh HOBBIE IAHHBIE;

e YKPYIIHCHHWE WM arperupoBaHUe, CiyXallee JJii YMCHBIICHUS KOJHMYECTBA JAHHBIX U
peanuszyemoe B (popMe pacueToB UTOTOBBIX MU CPEAHUX 3HAYCHHIA.

XpaHeHue JaHHBIX. MHOTHE JaHHBIC HA YPOBHE OTICPAIMOHHON JEITEITLHOCTH HEOOXOIMMO COXPAHSITh
JUTS TIOCIIEYIOIETr0 UCTIOIb30BaHus. J{J1s MX XpaHEeHHs CO3/1al0TCs Oa3bl JTAaHHBIX.

Co31aHue 0TYeTOB (IOKYMEHTOB). B nH(pOpMaIIMOHHOM TEXHOIOTHH 00pabOTKH TaHHBIX HEOOXOIUMO
CO3/1aBaTh JOKYMEHTHI JIJIsl PyKOBOJICTBA M pAaOOTHUKOB (DMPMBI, a TaKKe JJIs BHEITHUX NapTHEpoB. [Ipu
3TOM JIOKYMEHTBI MOTYT CO3JIaBaThCs KaK I10 3alPOCy WJIM B CBSI3U C MPOBEACHHON (PUPMOH oreparueii,

TaK U MEePUOJMYECKH B KOHIIE Ka)XJI0T0 MecsIa, KBapTaiaa Uil roja.

BapuaHmbi 3a0aHul
HNudpopmanuoHHas CHCTEMA 110 OTBICKAHUIO PHIHOYHBIX HHII

[Ipu nokymnke TOBapoB B HEKOTOPHIX (prpMax HH(OPMALIMOHHAS CUCTEMA PETUCTPUPYET TaHHbIE O
MTOKYTIATeNEe, YTO MO3BOJIAET:
e ONpENENATh I'PYIIBI MOKYIATENeH, UX COCTaB M 3alpoChl, a 3aT€M OPUEHTUPOBATHCSA B CBOEH
CTpaTeruy Ha Hanbosiee MHOTOUHCICHHYIO TPYIIILY;
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e TIOCHLJIATh MOTCHIIMATBHBIM MTOKYIATEISAM PA3TMIHBIC TTPEITIOKECHUS, peKJIaMy, HATTOMUHAHUS,
e TPENOCTABIATH MOCTOSHHBIM MOKYIATEISIM TOBAPBI M YCIYTH B KPEJIUT, CO CKUAKOM, C OTCPOUKON
IJIaTEXKEH.

I/IH(l)OpMaIII/IOHHbIe CUCTEMBI, YCKOPAIIIMUE IIOTOKA TOBApPOB

[Tpenmnonoxum, pupMa crieuaTu3upyeTcs Ha MOCTaBKax MPOIyKTOB B OonpHUILY. Kak U3BeCTHO, UMETH
0o0JIbIIIKe 3aackl MPOYKTOB Ha CKJIaAax (UPMbI OYECHb HEBBITOJHO, @ HE UMETh X HEBO3MOXKHO. J[7s
TOTO YTOOBI HAUTH ONTUMAIBHOE PEIICHHE ATOM MPOoOIJIeMBbl, PHpMa YCTaHABIMBAET TEPMHUHAJIBI B
00CITy’KMBAEMOM YUPEXKIECHUU U MOAKIIOYAET UX K HH()OPMALIMOHHON cUCTeME. 3aKa3yuK IMPsIMO C
TEpMHHAJIa BBOJAUT CBOM MOXKEJIAHUS 110 [IPEIOCTABIAEMOMY €MY KaTaJlory. DTH JIaHHbIE [TOCTYNAIOT B
MH(OPMALIMOHHYIO CUCTEMY IO YUETY 3aKa30B.

MeHnemkepsl, fienast BBIOOPKH 10 MOCTYIHBIINM 3aKa3aM, IPHHUMAIOT ONEPAaTHBHBIE YIIPABICHYECKHE
penieHus no I0CTaBKe 3aKa3yuKy HY>KHOI'O TOBapa 3a KOPOTKUH IPOMEKYTOK BPEMEHHU.

I/IH(l)OpMaIII/IOHHI)Ie CUCTEMBI 110 CHUKCHUIO H3ICPKEK IMPOU3BOACTBA

3T nH()OPMAIIMOHHBIE CUCTEMBI, OTCIICKUBAs BCe (Da3bl MPOU3BOACTBEHHOTO MPOIIecca, CIOCOOCTBYIOT
yIYUIICHUIO YIIPABJICHUS U KOHTPOJIS, OoJiee paliioHaIbHOMY IUIAHUPOBAHUIO U UCTIOIB30BAHUIO
NepCOHaNa U, KaK CIEICTBUE, CHIDKEHUIO CE0ECTOMMOCTH MTPOM3BOAUMON IPOAYKIIH U YCIIYT.

H MALMOHHBIE CHCTEMbI ABTOMATHU3AIUHU TeXHOJI0ruM (''MeHeIKMEHT YCTYII
Hudopmanmo e cHucre ABTOMATH3A €XHO0JI0 "MeHeaKMe c oK"

CyTb 3TOl TEXHOJIOTUU COCTOUT B TOM, YTO, €CIH T0XO (PUPMBI OCTAETCSA B PAMKaX PEHTA0EIbHOCTH,
NOTPEOUTEIO AETA0TCs Pa3Hble CKUKU B 3aBUCUMOCTH OT KOJIMYECTBA U JUIUTEIIbHOCTH KOHTPAKTOB. B
3TOM cily4ae MoTpeOUTeNh CTAHOBHUTCS 3aMHTEPECOBAH BO B3aMMOACHUCTBUH ¢ GUPMOIA, a pupma TeM
caMbIM IIPUBJIEKAET JONOJIHUTEIBHOE YACIO KIMEHTOB. ECin e KIIMEHT He JKenaeT B3auMOJEeCTBOBATh
C JaHHOM (UpPMOI1 U IepexoIUT Ha 0OCITyKUBAaHKE K JPYTOM, TO €ro 3aTpaThl MOT'YT BO3PACTU U3-3a
IIOTEPU MPEJOCTABIISIEMBIX EMY paHEE CKUIOK.

Cucrema 00padoTkn MeTeOHH(pOPMALMHU

dupma “NeMeo” xenaeT 3aka3zarh cucTeMy 00pabOTKH METCOMH(POPMAIIMH, COCTOSIIIIYIO U3 IBYX YacTEH.
[lepBas mpeaHa3zHaveHa Ui CO3JaHMS U PEIAKTUPOBAHKS KapT MECTHOCTU. BTopas as HaHeceHus Ha
KapTbl ABUKCHUA BO3AYIIHBIX MaCC U IUKJIOHOB. HpOIICCC ABHXKCHUS JOJIPKEH 3a1aBaThCs q)OpMYJ'IaMI/I. B
I[EJIOM CHCTeMa JI0JHKHA JaBaTh BO3MOXKHOCTh OJ1aro/iapsi aHUMaluy MOMyYUTh HArJIsAHOE
IpeJCTaBIeHne 00 M3MEHEHWH METEOYCIIOBHI Ha HECKOJIBKO JHEH BIEpeI.

OYHKIIMOHUPOBAHUE CUCTEMBI MPEAToaraeTcs Ha TOKaIbHOM KoMIbloTepe. PaboTa B cucteMe A0KHA
BKJIFOYATh B ce0s TPU YaCTH: PCAAKTUPOBAHUEC KAPT; 3aJaHNEC U PCAAKTHUPOBAHUC ABUKCHUS BO3AYIITHBIX
MacC ¥ IUKJIOHOB; IEMOHCTPAIIHS MOTOJHBIX YCIOBUH.

Web-cepBuc

Heo6xoanMo peann3oBaTs Ha CTOPOHE CepBEPa XPaHUIIMILE, B KOTOPOE MOXKHO ITOMEIATh alrOPUTMBI B
HEKOTOPOM CTaHAAPTHOM BHJIE, a TIOTOM UCHOJHATH UX. J{JI IPOCTOTHI aIrOPUTMbI MOTYT NIPEACTABIIATH
co0oif MatemaTrueckue Gpopmysnbl. B anroputmax qoyKHBI ObITH 3asBJICHBI CIIEAYIOIINE JaHHbBIE:

® BXOJHBIC JaHHBIC,

® BBIXOIHBIC TaHHBIC,

® KOI aJIrOPUTMOB.
JlocTym K anropuT™Mam J0JKeH ObITh OTpaHUYEH Ha OCHOBE pa3/IeNICHUs MIPaB 10 POJISIM.
Web-cepBuc nomkeH ObITh pacCUMTaH Ha HEOOJBIIIOE YHCIIO MOJB30BATENeH U paboTy B JIOKATBHOM CETH.
K web-cepBucy nomkeH ObITh pean30BaH pa3Ie/ICHHbIN JOCTYII MOJIb30BATEIICH.
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OOBEKTHI CUCTEMBI: TI0JIL30BATEINb, POJIb, AITOPUTM, Web-cepBHC.
ITonp30Bareny: JIOTKMH, HapOJib, POJIb.
[Tonp3oBaTep MOXKET Ha Web-cepBHCe OCYLIECTBISITE CICAYIONIHNE NSHCTBHS: pa3MeIlaTh allrOPUTMBI;
U3bIMATh HA PEJAKTUPOBAHUE AJITOPUTMBI; YAAJISTH AJITOPUTMBI ¢ WeD-cepBuUCa; UCTIONHSTD aJITOPUTMBI.
ANroput™: HazBaHue, KO/ (MaTeMaTUYECKOEe BBIPAKEHHE), IPHUHAJIEAKHOCTb [10JIb30BATEII0, BXOIHBIE U
BBIXOJHbBIE TIAPaMETPBHI.
Web-cepBuc npenocTaisieT ciieayonme BO3MOKHOCTH:

® XPaHWUTH AITOPUTMBI HA CEPBEPE;

® [IPEAOCTaBIIATH JOCTYI K aJITOPUTMAaM:

O PpENaKTHUPOBAHUE;
O yHaleHHE,;

e JCIIOJIHEHHE AITOPUTMa Ha CEpBEpE.
Jlnist XpaHeHus alrOpUTMOB Ha CepBepe CO3aeTCsl IePEBO KaTaloroB U ¢aitnos. s Kax1oro
I10JIb30BATENsl CO3AETCsl KOPHEBOM KaTajior. B 3ToM kaTanore MOryT XpaHUTbCA, KaK aJlrOPUTMBI ((aitiibl
C KOJIOM), TaK M JIpyTrue KaTajoru. PazneneHus npas oCyecTBIsIeTCs HA OCHOBE CIIeUaIbHOTO (haiiia co
CIIMCKOM I10JIb30BaTelel, KOTOPhIM I0CTyIIHA 3Ta nanka. [Ipasa Ha nanky Hacinenyrorcs. Taxxke MOXKHO
pa3peluTh JOCTYII Cpa3y IpyIIe MMoIb30BaTeNel, IPUHAAJIeKaIUX ONpeIelIeHHON pon. PenakTupoBarh
QJITOPUTM MOXKET TOJIBKO I10JIb30BATENb, BBIIIOKUBIINM aIrOpUTM. MICIOIHUTE aaroputM MOryT TOJIBKO
T€ I0JIb30BaTENN, KOTOPBIM JOCTYIHA MTANIKa ¢ AITOpUTMOM. VcriosiHeHue pou3BOANUTCS Yepe3
crienuaIbHbIA HHTEpdEiC.

8. Bonpochl K 3K3aMeHy

. [lonsatus u knaccudukanus MC.
. [lonsitust u cTpykTypa npoekra UC.
. Kusuennsni nukia [10 UC. Cragnu xxusnennoro nukia [10 UC.
. Monenu »xu3nennoro uukia [10 UC.
. Metone! u cpencrsa npoextuposanus VC.
. CranapThl NPOEKTHUPOBAHMUS.
. KaHOHn4€ecKkoe IpoeKkTupoBaHue.
. Craguu u sTansl mpouecca npoektupoBanus UC.
9. llenu n 3agaun npeAnpoeKkTHou craauu co3nanusa UC.
10. Texanueckoe 3amanue Ha co3naune MC.
11. CocTaB pa®oT Ha cTaAMM TEXHUYECKOTO U pab0vYero NpoeKTUPOBAHHUS.
12. CocraB pabot Ha ctaguu BBoja B aeiictBue VC, skcrutyaTaliuu U COMpOBOKICHUSI.
13. CocraB npoexkTHOM AokyMeHTanuu Ha VC.
14. busnec-mozens. Mojenu nesTeIbHOCTH OpraHu3aliiy "Kak ecTh" 1 "Kak JOHKHO OBITh".
15. Cocras, coaepxaHue U NPUHLMIIBI OpraHu3auy nHpopmaoHHoro odecnedenus MC.
16. BuemaimmHHOe HHPOPMAIIMOHHOE 0OecTieueHHe.
17. Knaccudpukamuss wundopmaruu. CoctaB M coAep)KaHUE OINEpaluil  MPOEKTUPOBAHUS
KJIacCU(UKATOPOB.
18. TloHsATHSA U OCHOBHBIE TPEOOBAHUS K CUCTEME KOAMPOBAHUS HH(DOPMAIIH.
19. BuyTpumairHHoe HHPOPMAIIMOHHOE 00ecTIeyeHHeE.
20. IIpoexTupoBaHHe SKPaHHBIX (POPM IEKTPOHHBIX JOKYMEHTOB.
21. I[loHsiTHE TUTIOBOTO MPOEKTA, MPEAMOCHITKHA TUMTH3AIUU. OOBEKTHI TUITH3AIHH.
22. Metoapl TUIOBOrO MPOEKTHpPOBaHMUA. TEXHOJIOTrMM NapaMeTpUYECKU-OPUEHTUPOBAHHOIO H
MO/IETIbHO- OPUEHTHUPOBAHHOTO MPOEKTHUPOBAHMUSI.
23. Tunosoe npoektHOe pewmenue (TIIP). Kmaccer u crpykrypa TIIP.
24. MogenupoBaHue KaK METOA0JOIMYEcKas OCHOBA COBPEMEHHBIX METOJ0B pa3paboTKu

03N N KW
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MH(OPMALIMOHHBIX CUCTEM
25. Ucnonp3oBanne CASE-texnonoruii. OyHKIIMOHATEHO-OPHEHTUPOBAHHBIHN MOIXO.
26. Ucnions3zoBanne CASE-Texnonoruii. O0beKTHO-OPUEHTHPOBAHHBIN TTOIXOI.
27. OynkuuoHansHas meroanka IDEF.
28. IIpunnunst nocrpoenus moaenu IDEF0. {uarpammel IDEFO.
29. CASE-cpenctso BPWin.
30. Imarpammbl motokoB naHHbIX (Data Flow Diagramm
31. Meroa onucanus npoueccos IDEF3
32. MoaenupoBanue AaHHbIX. J{narpammsl "cymHocTh-cB3b". Meton IDEFI.
33. OcHOBHBIE PUHLUIIBI 00BEKTHOTO NpoekTupoBanus C
34. OOBEKTHO-OPUEHTUPOBAHHBIN aHan3. OnpeaeneHne KJIacCoB 1 00bEKTOB
35. XapakrepHble 4epThl sA3blka MojearpoBanuss UML
36. O6mas crpykrypa si3bika UML
37. duarpammer UML
38. Iuarpammsl nipenieienToB (Use Case diagram)
39. duarpammsl aearenbHocTH (Activity Diagram)
40. Inarpamma knaccoB (Class diagram)
41. Imarpammel cocrostuui (Statechart diagram)
42. JluarpaMMbl OTHOILLIEHUHN MEKTy 00BEKTaMu
43. JlmarpaMMBI IIOCJIeI0BaTEIbHOCTH JeiicTBU (Sequence diagram)
44. Tuarpammsl B3aumoerictBuit (Collaboration diagram)
45. lmarpammsel komnoHeHTOB (Component diagram)
46. Tuarpammel Torosoruu (Deployment diagram)
47. O6wvexktHo-opueHtupoBanHoe CASE cpenctBo Rational Software Architect
48. TIpyHIHMITEI pa3pabOoTKH MporpaMMHBIX cucteM B Rational Software Architect
49. Texuonorus 6sicTporo npoektupoanus DVC (RAD- texHomorus).
50. DkcTpemManbHOE IPOrpaMMUPOBAHHUE.

9. MeToauyeckue yKa3aHus CTyAeHTY 110 BbINIOJHEHHIO KYPCOBOii padoThI
1 OBIIME NMOJIOKEHUSA

1.1  Heab u 3a1a4M BbINOJHEHHUSI KYPCOBOIi padoThI

[{enbro KypcoBOTO MPOEKTUPOBAHUS SIBISIETCS:

—  3aKpeIuIeHHE TEOPETUYECKUX 3HAHWW, MOIy4deHHbIX 1o guciumimHe «l[IpoexkTupoBanue,
BHEJPEHUE, COIIPOBOXKICHNE, HACTPONKA U IKCILTyaTalisl HHPOPMAIIMOHHBIX CUCTEM»,

- pUOOpeTeHNE MPAKTUYECKUX HAaBBIKOB PA0OTHI C IUTEPATypPOU JUIsl MOTYUEHHs] HOBBIX 3HAHUM;
3azagyamMy KypcOBOTIO IPOEKTUPOBAHMUSI SBIIIOTCS:

—  IpUOOpEeTEeHHE HaBBIKOB CAMOCTOSATENBHOM paboThl ¢ TUTEpaTypon

—  (opMupoBaHHE HaBBIKOB CAMOCTOSITENILHOTO pelleHns 3ajaun Ha OBM

—  IpUOOpEeTeHHEe HAaBBIKOB JIOTUYHOCTH, IOCJIEIOBATEIbHOCTH, CHUCTEMHOCTH B H3JI0XKEHUHU
MaTepuasa Mpu pacKpbITUU TEMBI

—  (opmupoBaHuEe yMEHHS ONMMUCHIBATH U 0000IIATH CBOM COOCTBEHHBIN U UY>KOU OIBIT

1.2 O6mme TpeGoBaHus K KypcoBOii padore

KypcoBast paboTa BBINOJIHAETCS B COOTBETCTBUU C 33JJaHHEM Ha KYpCOBOE IPOEKTHUPOBAHUE.

KypcoBass pabGoTa BbINONHSETCS B Yachl, OTBEACHHBIE HA CAMOCTOSTENIBHYIO padoTy.
KoHcynbTupoBaHHe 10 BO3HMKAIOIIUM B Tpolecce paboThl BOMpPOCaM MPOBOJUTCS COTJIACHO
pPacCIMCaHNI0 KOHCYJIbTallAMN.

PaboTta Hax KypcOBBIM MPOEKTOM MpENOoiaraeT UCIOIb30BaHUE HE TOJBKO OCHOBHOM yueOHOM
JUTEepaTypbl, HO U JOMOJHUTEIbHOW yueOHOW M HAy4YHOM JHMTepaTypbl C ILelbi0 Oojiee IMOJIHOTO U
BCECTOPOHHETO PACKPBITUS COJIEP/KAaHUs BOIIPOCOB 3a/1aHU.
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KypcoBas paboTta moimKeH coaepKaTh MOSCHUTEIBHYIO 3aUCKY, TpahUUecKy0 9acTh (aJIrOPUTM),
KOJI TPOrpaMMBbl M IEMOHCTPAIIMOHHYIO pabouyto mporpammy Ha DBM. IoscHuTenpHas 3anucka J0KHA
ObITh Mpe/ACTaBJeHa B BHJE MAIIMHOMKUCHOTO TEKCTa C COOJIOJEHUEM CTaHAAPTHBIX TpeOOBaHHM K
(hopMaTUPOBaHUIO JOKYMEHTOB B TEKCTOBOM penakrope Word. O0beM mosicHuTenbHOU 3anucku 15-20
JUCTOB MAlIMHOMUCHOTO TeKcTa. [Ipyu HeoOX0MMOCTH, MOXKHO COCTaBUTD Mpe3eHTaluIo (5-8 cinaii1oB).

[IpencraBnsiemas K peLieH3un padoTa T0IHKHA COAEePIKATH!

- TUTYIbHBIH JIUCT;

- 3agaHue Ha pabory;

- coaepXaHue;

- OCHOBHYIO YaCTh B COOTBETCTBHHU C YTBEP:KJICHHBIM 33/IaHUEM Ha paboTy;

- 3aKJII0YCHHE;

- CIHMCOK HCIOJIb30BaHHBIX UICTOYHUKOB U JIUTEPATYPHI;

- NPUIOKEHHE - IPU HeOOXOTUMOCTH;

- TepevyeHb yCIOBHBIX 0003HAYECHUH, CHMBOJIOB U TEPMHHOB - IIPH HEOOXOAUMOCTH.

N3meneHue cTpyKTyphl pabOThl ycTaHaBIUBaeTCs Kadeapoit.

CtpykTypa 1 cofiep>kaHne KypcoBbIX padOT JIOJIKHBI COOTBETCTBOBAThH BHIOPAHHOM TEMeE.

[Ipu cobmoieHnu yka3aHHBIX TPEOOBaHUN K U3II0KEHUIO, aBTOP paOOTHI IOJKEH MOKa3aTh:

—  0o0myro npodeccHOHANbHYI0 KOMIIETEHTHOCTD M APYAUPOBAHHOCTh B METOJaX HH(POPMAITHOHHBIX
TEXHOJIOTUH, NMpUEMaM{ aHalu3a CIJIOKHBIX CHUCTEM, IPAKTHUYECKOE MPUMEHEHHE MPOLEAYPHOIO U
O00BEKTHOTO MOAX0/a JJIs PEeIIeHUs] Y4EeOHBIX U MPUKIIAIHBIX 3a]1a4;

—  JIOCTaTOYHO INIyOOKHE TEOpEeTHYEeCKHEe M MPaKTHUECKHUe 3HaHMs MO W30paHHOW TeMe, yMEHUEe Ha
TEOPETHYECKOM M TMPAKTUYECKOW OCHOBE IMOJy4YaTh HOBOE 3HAHUE, CIIOCOOHOCTh U YMEHHE BBIOUpATH
METOJIMKH U TEXHOJIOTUU TPUMEHUTEIHHO K MH(OPMAIIMOHHBIM TEXHOJIOTHSIM;

—  yMeHue noaduparhb, U3y4aTh U KOMIUIEKCHO aHAJTU3UPOBAThH JIMTEPATYPHbIE HCTOYHHUKH (yuyeOHbIE
ocoOusi, HayuHbIE CTaThH, HAyYHbIE pedepaTsl, MOHOTPA(UH U Jp.) U CTATUCTUYECKIE MAaTEPHAIIBL;

—  yMeHHe NpoOJIEMHOT0 U3JI0KECHUS MaTepHaa;

—  YMEHHE COIOCTaBJIATh U KPUTUYECKU aHAJIM3UPOBATh HAyYHbIE [TOXO0/IbI U UJIEH, AETaTh BBIBOJBL,
3aKJIFOUEHUs], PEKOMEHAlNH;

—  yMEHHUE ONHCHIBaTh U 0000IIaTh CBOM COOCTBEHHBIN U UYKOH OIBIT;

—  YMEHHeE M3JaraTh 1 «3alUIIaTh) MOJI0XKEHHUS padoThI.

OOuMH TpeOOBaHUSAMHU K BBITIOJTHEHHON paboTe SBISIOTCS:

—  JIOTUYHOCTb, TIOCJIEI0BATEIBHOCTh, CHCTEMHOCTD B U3JI0KEHUU MaTepuala IIpU paCKpPbITUU TEMBI;

—  YETKOCTb MOCTPOEHUS IUIaHA, IOJHOTA Pealn3alii UCCIIEN0BaTENbCKUX 3a/1a4;

—  IeneBas HANpaBICHHOCTb NPHUBOJUMOIO TEOPETUYECKOTO M IPAKTHYECKOrO Marepuaia, €ro
MOTYMHEHHOCTh MCCIIEA0BATENbCKOMY 3aMbICITy U aJITOPUTMY PELIEHHsI TOCTaBICHHBIX 33/1a4;

—  IpaMOTHOCTH METOJI0JIOTUYECKOTO u METOJINYECKOTO anmnapara HCCIJIETOBaHMS
MIPOrPaMMHUPOBAHUS;

—  KOHKPETHOCTbH IIeNiel ¥ 3a/Ja4 MCCIeIOBaHUS, MPUHIMIUATIbHAS BO3MOKHOCTh UX JOCTH)KEHUS U
pelieHus B Xxoae paboThl;

—  TOJHOTA U3JI0KEHUS BOIPOCOB IUIAHA;

—  [pHBJIEYEHHE UIMPOKOrO Kpyra y4eOHOW M HAy4yHOH JMTepaTypel M, B TEPBYIO Ouepelb,
MIEPBOUCTOYHUKOB; CAMOCTOSITENIbHOCTh, YOEAUTEIbHOCTh apIyMEHTAIlMU U J0KA3aTeNbHOCTh CYXIACHUH,
BBIBOJIOB U NPEAJIOKEHNUH, KOTOPBIE COEPIKATCS B COOTBETCTBYIOUIMX TIaBax paObOThI M 3aKIIOUEHHH;

—  I'paMOTHOCTH MOCTAHOBKU M OMHMCAHUS SKCIIEPUMEHTAILHON pabOThI;

—  HaJW4Me NPUIIOKEHUH, COIepKaIlUX UCXOAHbIN pabounii MaTepua;

—  TPaMOTHOCTbH HAIMCAHUS, MPABUIHBHOCTh M AKKYPATHOCTH O(OPMIICHHUS.

TpeboBaHUsIMH K CTPYKTYPHBIM 3JIEMEHTaM pabOThl SBISIIOTCS - 00s3aTeabHas JJOTH4YecKas CBSI3b
MeXy IiIaBaMu (IoApasielaMt) U IOCIEA0BaTENBHOCTh Pa3BUTHSI OCHOBHON TEMBI HA IPOTSHKEHUH BCEH
paboTHI.

CTyneHT, caMOCTOSITENbHO BBIMOJHUBIIMKA KypCOBYIO paboTy, Oyaer B Ooibliel CTeneHu
MOJATOTOBJIEH K PEUICHHIO YINPABICHUYECKHX U MPUKIAJAHBIX MpOOJeM M CUTyaluil, BO3HUKAIOIIUX B
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nporecce GyHKIMOHMPOBaHUS opranu3anuu. Kpome Toro, kypcopas pa0oTa MoJAroTaB/INBaeT CTyI€HTa K
BBITNIOJTHEHUIO JTUIUIOMHON pa0oOThl, B KOTOPOM NPUHATHE PELIECHUN CBSI3aHO C YCIIEUIHON J1E€ATEIbHOCThIO
HKOHOMHUYECKONW CUCTEMBI OPraHU3allUH B YCIOBUAX (POPMHUPOBAHUS PHIHOUYHBIX OTHOLIEHUH.

1.3 BoinoJsiHeHHe KypcoBoii padoThI

KypcoBast paboTa — 3T0 KOMIUIEKCHas 3ajlaya, IpU PeleHUH KOTOPOW CTYJEHT HUCIOJb3YET BCe
3HAHUS, [OJIyYEHHBIE NP TEOPETUUECKON YacTH U3y4eHUs JUCHMILIMHBI [IpoexTupoBaHue, BHEAPEHUE,
COIIPOBO’KACHUE, HACTPOIKA U HKCILTyaTalysi UH(HOPMALIMOHHBIX CUCTEM

Pabora nomkHa UMeTh TPOPECCHOHATBHYIO TEOPETHUECKYIO U MPAKTUYECKYIO HAIIPABIECHHOCTD.

Teopernueckass HalpaBICHHOCTb 3aKJIOYAETCS B HCIOJb30BaHUM B pabOTe TEOPETUUYECKUX
IIOJIO)KEHUH TIpeAMETa, METOJOJIOTMM COBPEMEHHOM HAayKM YIPABICHUS B PHIHOYHBIX YCIIOBUSX.
IIpakTHyeckas HaIPaBJIECHHOCTb BBIPAXKACTCS B IPAKTUYECKOM MCIIOIb30BAHMM IPUHLIMIIOB U METOJOB
npenmera. [Ipodeccruonanbubie TpeOOBaHUS MPEAIIONATAIOT HATMYNE CBSI3H TEOPUH C IPAKTUKOM.

BrimonnHeHne KypcoBoi paboThl MpEACTaBIsSET COOOH TBOPYECKUU MPOIECC, COCTOSALIUN U3
CJIEYIOIMX OCHOBHBIX 3TaIlOB!

1. Vscuute 3aaHue Ha KypcoBO€ NPOEKTUPOBAHUE M COCTaBUTH IJIaH BBINOJIHEHUS KYpCOBOTO
IIPOEKTA.

2. BbIMONIHUTE MOUCK U TOAO0P HEOOXOAUMOM JIUTEPATYPHI IO TEOPETUUECKOMY BOIIPOCY IIPOEKTA.

3. BHIMONTHUATE TEOPETHUECKYIO YacTh MPOEKTA, UCTIONB3YI0 YUYEOHYIO H HAYUHYIO JINTEPaTypy.

4. PemmTh BBIUMCIUTENBHYIO 3agadyy Ha OBM, mnpoaHanu3upoBaTh pe3yiabTaThl U O(GOPMUTH
MOSICHUTEIIbHYIO 3aIHCKY.

5. PenensupoBanue, 3aimuTa KypcoBoi pabOTHI.

B nmpouecce BBIIOMHEHUS KypCOBOIO MPOEKTa OCYIIECTBISETCS TEKYLIUMH KOHTPOJIb €ro
BBITIOJTHEHUS CO CTOPOHBI IIPENOIaBaTENS.

BeinmonHeHHbIt KypcoBast paboTa NpeACTaBIsIeTCSs Ha HPOBEPKY M JONyCKa K 3alluTe.
JlonyIeHHBIM K 3aliuTe KypcoBas padoTa MOJIEKUT 3allUTe Ha Kadeape. 3ammra KypcoBOro MpoeKkTa
JOJDKHA COIIPOBOXKAATHCS IEMOHCTpauueil BbinoaHeHus nporpaMM Ha OBM. Ilo pesynpraTtam 3amuTsl
BBICTABJIIETCS OLIEHKA, KOTOpas CKJIAJbIBAETCSI M3 OLEHOK IO BBINOJIHEHHMIO KYpCOBOI'O IpPOEKTa, IO
o(hopMIIEHHIO TOSCHUTENBHON 3alMMCKH U Tpaduyeckoi YacTH B COOTBETCTBUM C TPEOOBAHHUSAMU U IO
3aIUTe KypCOBOI'O MIPOEKTA.

2. METOAUYECKHUE PEKOMEH/JIAIIUU 11O BBIITIOJIHEHUIO 3AJIAHUSA HA KYPCOBOE
INPOEKTUPOBAHHUE

2.1 Opranu3anusi BbINOJHEHUs Pa0d0ThI

YcnemHoe BBHIMOTHEHHE KypCOBOW paboOThl, a B TMOCIEAYIONEM W JUIUIOMHOM B IEIOM
CYIIIECTBEHHO 3aBUCUT OT 00ECIIEYEHHOCTH CTYAEHTA UCXOIHBIM MaTeprasioM. [loaToMy mpeaBapuTebHO
CTYICHT JIOJDKEH HE TOJBKO COOpaTh U M3YYUTh HEOOXOAMMBIE HCXOAHBIE JAaHHBIE B HCCIIETyeMOM
OpraHu3aly, HO W TMpopadoTaTh CHEIUATIBHYIO JUTEPaTypy, 3aKOHOJATEIbHBIC AaKThl U JPYrUe
UCTOYHUKHU. PykoBoauTENb pabOTHI MEPUOIUYECKH KOHCYIBTUPYET CTY/ICHTA, @ OH 0053aH OTUUTHIBATHCS
O BBITIOJTHEHHOM paboTe mepes; CBOUM PYKOBOIUTEIIEM.

PykoBomuTenb oka3bIBaeT CTYAEHTY METOAMYECKYIO MOMOIIb, HAMPaBIsis ero paboTy, pa3BUBas
WHUIIMATUBY, BCEMEPHO COJICUCTBYS Pa3BUTHIO €ro TBOPYECKOW camocToaTenbHocTH. O00 Bcex
OTKJIOHEHHSIX B CPOKaxX W KadyeCTBE BBHIMOJIHEHHs pabOThl CTYACHT 00s3aH CBOEBPEMEHHO CTaBHUTH B
W3BECTHOCTH CBOETO PYKOBOIUTEIIS.

OcHoBaHueM i pa3pabOTKU KypCOBBIX padoT sSBISETCS 3aaHKE, TIOIMTUCAHHOE PYKOBOJAUTEIIEM.

3aaHreM ompeeNseTcsl MepevueHb BOMPOCOB, MOIKAIINX pa3padOTKe B KypCOBBIX paboTax,
TakXe UX 00beM.

3ajaHrie Ha BBITIOJIHEHHE PaOOTHI OPOIIIOPYETCS B MOSICHUTEIBHOW 3alMCKE MOCIEe TUTYJIBHOTO
JUCTA U BKIIIOUAETCS B HyMEPAIMIO paOOTHI.

3aaHus Ha KYPCOBYIO padOTy JOJDKHBI OBITH IMOAMMCAHBI BEAYITUM MPETNO1aBaTEIICM.

3agaHus JOKHBI UMETh TaKXKe JaThl BbLAAUM 33JaHUS U KOHTPOJBHOTO CPOKa BBIMOJHEHUS
paboTHI.
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3agaHus Ha KypcOBOE IPOEKTUPOBAHUE COAECPIKUT JIBE YACTH:
TEOPETUYECKYIO;
IIPAKTUYECKYIO.

Teopernueckass YacTb 3aJaHWs TPEANONAracT BBHINOJHEHUS aHalu3a 10 OJHOMY U3
TEOPETUYECKUX BOIIPOCOB JUCUUILINHBI «lIpoekTupoBaHue, BHEApPEHHE, CONPOBOXKICHHE, HACTPOIKa U
SKCIUTyaTansi HWHPOpPMAMOHHBIX cHucTeM». Ocoboe BHUMaHHME TPU BBHIMOJIHEHUH TEOPETUYECKOTO
3aJJaHus CclellyeT oOpaTUTh Ha CPaBHUTENbHBIM aHaIM3 PA3JIMYHBIX aJbTEPHATUBHBIX BAapUAHTOB WM
Pa3IMYHBIX OIXO0/I0B K TaHHON MpoOiIeMaTHKe, TOCTPOSHUIO CUCTEM U YCTPOMCTB.

2.2. HOpﬂ)IOK BbIIIOJTHCHHUSA TeOpeTI/I‘ICCKOﬁ YacTH 3aaHus:

—  H3Y4YUTh COCTOSIHHE BOIPOCA HA COBPEMEHHOM YPOBHE, MWCIOJb3Ysl DPa3IUYHble HCTOUYHUKHU
uHpOpMaINH;

—  OIpENEIUTb HAJMYKE albTEPHATUBHBIX BAPUAHTOB PEIICHUS JaHHOTO BOIIPOCA;

—  BBINOJIHUTH CPABHUTEIIbHBINA aHAJIN3 BO3MOYKHBIX BapUAHTOB;

—  0(opMHTD MOSICHUTENBHYIO 3aIIUCKY 10 TEOPETUYECKOMY BOIPOCY.

[TpakTryeckas 4acTh 3aJaHus NpeAronaraeT peuieHne Ha OBM Tpex 3agad: BBIYHUCIUTENBHOM,

HSKOHOMHYECKOW M (yHKUMOHANbHOH. [Ipn pemenun 3amaun Ha DBM HeoOXoammo cTporo coOiroaaTh
IIOCJIEZI0BATEIBHOCTD BBINIOJIHEHUSI BCEX ATANIOB PeLICHM 3a1a4d Ha OBM.

2.3. [lopsAioK BBINOJHEHNSI MPAKTHYECKOH YaCTH 3aIaHUA 10 KAXKI0# U3 peliaeMbIX 3a/1a4:

—  BBHINOJIHUATH TIOCTAHOBKY 3amaud U ee (opmammzanuio B (opme, ymoOHOH [uis JalbHEHIIEro
peuieHus 3a1auu Ha OBM;

—  pa3paboTaTh ajIropuTM peleHus 3anaud Ha OBM, mpeacraBuB ero B ClIOBECHOM (opme Ha
€CTECTBEHHOM SI3BIKE;

—  Hammcarh NporpaMMy Ha aJrOpUTMHUYECKOM SI3bIKE COTJIACHO pa3pabOTaHHOMY aJIFOPUTMY;

—  BbIOpaTh MCXOJHBIE JAHHBIE W MOJATOTOBUTH KOHTPOJIbHBIA IpuUMeEp peuieHus 3anauu Ha DBM
COTJIACHO BapUaHTY 3a/IaHus;

—  BBECTH TEKCT MporpaMMbl B DBM, BBHIIOTHHUTE €€ OTIAAKY U pelIeHHE;

—  T[pOoaHATU3UPOBATh TMOIYYCHHBIE pE3YNbTaThl, YOEOWTHCS B TPABIIBHOCTH BBITIOJTHEHUS
KOHTPOJILHOT'O IIPUMEpa;

—  0pOpMHTb NOSCHUTEIBHYIO 3aIIMCKY IO JAHHOM peliaeMoii 3a1aye.

[TosicHuTenpHas 3amKcKa JIOJDKHA COJEPXKATh TaK)Ke PE3yNbTaThl PEUICHHS 3aladyd, TEeKCTHI

pa3paboTaHHBIX MPOTPAMM.

2.4. CTpyKTypa NOSICHUTEIbHOM 3aNIMCKH

[TosicHuTenpHas 3amucka JobKHA 0OpMIIATECS B cTporoM cootBeTcTBUU ¢ TpeboBanus ['OCT k
TEKCTOBBIM JOKyMeHTaM. Kak mpaBuio, MOSICHUTENbHAS 3alKcKa COJEPKUT BBEJEHUE, Pa3Aeibl U
MIO/Ipa3/IeIIbl, IPUIIOKEHUS, CIUCOK JIMTEPATYpPhl U 3aKJIIOUEHUE.

Bo BBeneHum maercs KpaTkas XapaKTEpHUCTHKa BOIMPOCOB KYpPCOBOTO MPOEKTa M BO3MOKHBIX
CIOCOOOB pEIICHNUs TIOCTABICHHBIX 3a/1a4.

B teopernueckoil yactu paboOThl HEOOXOIMMO BCECTOPOHHE PACKPHITH OCHOBHBIE MOJIOXKEHHUS
TeMbl, OOOCHOBaTb WX, TMONBITATBCS PACKPHITh MEPCHEKTUBBI Pa3BUTHUS TEMbI, pPELIeHUs MpolieM
UCCJIEIOBAaHUS CUCTEM YIIPABIICHUS U TaK Jajee.

IloaTroMy 371€ch ONUCHIBAIOTCSI TEOPETUYECKHE IIOJIOKEHUS, PACKPBIBAIOIINE  CYLIHOCTh
uccienyeMon Temsbl. JlaeTcs xapakTepucTHKa U3yUY€HHOCTH - pa3pa0OTaHHOCTH TEMbI Ha MPaKTHKE U B
CYIIECTBYIOIIEHl ~ HAy4HOM JMTepaType, Ha KOTOPYIO  HEOOXOJUMBI  KOHKPETHbBIE  CCBUIKH.
PaccmaTpuBaercs ocBellleHrEe U aHATIU3 Pa3IMYHBIX TOYEK 3PEHHS Ha PaCCMaTPUBAEMYIO TEMY.

B mpakTuueckoil yacTu paboThl HEOOXOIMMO MOATANHO OMUCATh pelIeHre 3aJaun Ha OBM.
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B 3akimioueHny aHamU3MPYIOTCS MOMYYEHHBIE PE3YyibTaThl, U MPUBOIUTCS KpaTKoe 00OCHOBaHHUE
HCIIOJIb3YEMBIX MPHU BBIMIOJHEHUH KYPCOBOTO MPOEKTa METOAO0B U MPUEMOB.

3 O®OPMJUIEHHUE KYPCOBBIX PABOT U UX 3AIIIUTA

3.1 TpebdoBanus k 0popMJIEHHIO NOSICHUTEIbHOH 3alIMCKU

3.1.1 OdopmiieHne TekcTa

Texcr BeimonHsieTcst Ha ucTax Gopmara A4 (210 x 297 mm) mo 'OCT 2.301.

TekcT BBINOJHAKOT ¢ NPUMEHEHHUEM TIeYaTalInX U rpadUyecKux YCTPOMCTB BbiBoJga OBM
(I'OCT 2.004).

Ha xommbioTepe TeKCT MOJDKEH ObITh odopmiieH B TekcToBoM pemakrope Word for Windows
Bepcuu He Huxe 6.0.

Tun mpudra: Times New Roman Cyr. IIpudt oCHOBHOrO TEKCTa: OOBIUHBIN, pa3mep 14 mT.
pudr 3aronoBkoB pa3aenoB: oObIYHbIN, pazmep 14 nt. HlpudT 3aronoBKoB moapas3ienoB: OObIYHBIH,
pasmep 14 mr.

MeKCHMBOJIBHBIN UHTEPBAT: OOBIYHBINA. MEXCTPOUHBIA HHTEPBAJ: TTOJYTOPHBIH.

®opmynbl JOKHBI ObITH oopmiieHbl B penaktope dopmyn Equation Editor u BcTaBieHsl B
JOKYMEHT KaK OOBEKT.

Pa3smepsr mpudra mia Gopmyn:

-00bIYHbBIH — 14 1T.;

-KpynHbii uaaexc — 10 ot.;

-MEJKUNA HHIEKC — 8 IIT.;

-KpynHbiid cumBoi — 20 nt.;

-MEJIKUM cuMBOJI — 14 mT.

NnnrocTpanuu 10KHBI OBITH BCTABJICHBI B TEKCT:

-mu6o komanaamu BCTABKA-PUCYHOK, xoTopble NO3BOJISIOT BCTaBUTh PHUCYHKH U3
KOJUICKIMH, U3 APYTrUX MPorpaMM U (aiijioB, coO CKaHepa, CO3aHHbIe KHOIKAMH Ha TTAHEIH PUCOBAHUS,
aBTourypsl, 00bexkTel Word Art, nuarpaMMsl (Bce WILTIOCTPAILIUU, BCTABISIEMbIE KaK PUCYHOK, JOJKHBI
ObITh IpeoOpa3zoBaHbl B hopmar rpaduueckux Qaiinos, noanepxxkuaembix Word);

-mu6o koMangamu BCTABKA-OBBEKT, mpu 3ToM HeoO0XoAuMO, 4TOOBI OOBEKT, B KOTOPOM
co3/1aHa BCTaBJIsieMasi WIUTIOCTpaIus, o iep kuBaics penakropom Word crannapTHOM KOHGUTYpaIUU.

Paccrosinre oT BepxHEl WM HUKHEHW CTPOKM TEKCTa MOSCHUTEIBHOW 3alMCKU IO BEPXHETro WU
HIDKHETO TIOJISl JTUCTA JOJDKHO ObITh He MeHee 10 MM. AG3albl B TEKCTe HAYMHAIOT OTCTYIOM, PAaBHBIM
1,25 mT.

3.1.2 OcHoBHAasl YaCTh
TeKkcT OCHOBHOM YacTH pa3felsaioT Ha Pa3Aelbl, OIpa3aeiibl

Pazgenbl 1OMKHBI MMETH TIOPSIIKOBBIE HOMEpa B TMpeJeinax BCEro TeKCTa, 0003HAYEHHBIC
apabckuMu UdppaMu 0e3 TOYKH.

[Tonpaznensl TOMKHBI UMETh HYMEpPALMIO B Ipejaenax KaKIAOoro paszena, HoMepa MoJpa3fesioB
COCTOSIT M3 HOMEpa pazjieia U HoMepa Mojipa3fiena, pa3ieJIeHHbIX TOUKOi. B KoHIe HOMepa moapa3jena
TOYKA He CTABUTCS.

[Mompaznen gomyckaeTcst pa30MBaTh HA MYHKTHI, HyMepalus KOTOPBIX BBIMOIHIETCS aHAJIOTHYHO.

[Tpumep 1.2.3 — o6o3Hauaet pazzaen 1, moapasaen 2, MyHKT 3.

BHyTpu TyHKTOB WM MOAMYHKTOB MOTYT OBITh HpHUBEIEHBI TepeuucieHus. llepex kaxmoi
TIO3UIIMEH TEePEUYUCIICHHs CIIeyeT CTaBUTh Ne(pucC Win, TpH HEOOXOJUMOCTH CCBHUIKM Ha OJIHO W3
MIEPEYUCIICHUN, CTPOUYHYIO OYKBY, MOCJIE KOTOpOHl cTaBUTCA CKOOKa. [[msi nmanpHeiieid neranusaruu
MePEYHNCIICHU HEOOXO0IMMO MCITOIh30BaTh apaObCcKkue MUQPHI, TOCIE KOTOPHIX CTABUTCS CKOOKA, a 3aMucCh
MIPOU3BOIUTCS C a03aIHOTO OTCTYIA.

IIpumep

a) ;

0) ;
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B) .
HaumenoBanus pa3zienoB ¥ MoJpa3/iesoB JODKHBI ObITh KpaTkuMu. HanmeHoBaHue pa3ienoB U
MOAPa3/esIOB 3alKUCHIBAIOT ¢ a03alIHOr0 OTCTYIA C MePBOM MPONMCHOH OYKBbI 0€3 TOYKH B KOHLE, He
noxyepkuBasi. [lepeHocsl c/10B B 3ar0/10BKax He J0MYCKAKOTCS.

Paccrosinre Mexmy 3arojloBKaMHd M TEKCTOM JIOJDKHO OBITH paBHO 15 MM. PaccrosiHue Mmexmy
3arojloBKaMu paszjena U mnozpaszena - 8 MM. PaccTosHue MeXIy IMOCiIeTHEell CTPOKOMl TeKcTa |
MIOCJIEAYIOLUM 3aroJ0BKOM Iojpasaena - 15 M.

CrtpaHuibpl KypcoBO# paboOThI ciieyeT HymepoBarh apadckumu mudpamu (1,2,3...), cobmrogas
CKBO3HYIO HYMEpAIIMIO M0 BCEMY TEKCTy paboThl. HoMep CTpaHUIlBI MPOCTABISIIOT B IEHTPE BepXHeH
4yacTu JUcTa 0€3 TOUKHU. TUTYIbHBIN JUCT BKIIOYAETCS B 00IIYI0 HyMepaluio cTpanull. HoMmep cTpaHuiisi
Ha TUTYJIBHOM JIUCTE, 0OpaTHOM CTOPOHE TUTYJIBHOIO JIMCTA U 3aJlaHUM HE npocrtasisercs. Hymepanus
HaYMHAETCS C BBEICHHS ITUBPOIA 5.

Wnmoctpanii U TaOJIMIBI, PACIIONIOKEHHBIE HA OTACNBHBIX JIMCTaX, BKIIOYAIOT B OOIIYIO
HyMEpaIuIo CTPaHUIl pPadOTHI.

Ornievatku, OMHUCKH, TpadUUecKHUe HETOYHOCTH, OOHAPYKECHHBIC B IPOIECCEe BBHIMOITHCHHS,
JIOTYCKAETCs UCIIPABIISATH MMOAYMCTKON MIIM 3aKpalIiBaHUEM OeJbIM KOPPEKTOPOM TEKCTa M HAaHECEHHEM
Ha TOM >€ MECT€ HCIPABIEHHOIO TEKCTa MAIIMHOMUCHBIM CHOCOOOM WM YEPHBIMU YEPHHUJIAMU.
[Tomapku, cieqbl He TOTHOCTHIO YAAIEHHOTO MPEKHET0 TEKCTa HE JIOMYCKAITCS

3.1.3 Odopmienue uIIOCTPaLMii

Wnmoctpanun (pUCYHKH, YEpPTEXKH, CXEMbI, TUATPAaMMbl) BBIMOJIHSIIOT Ha JUCTaX JUILIOMHON
paboThl WM Ha JUCTaxX YepTekHol Oymaru dopmara A4 (210x297) TOCT 2.301 Ha medararomux H
rpaduyecKkux ycTpoiictBax BeiBojga OBM.

Wnmroctpanuy pacnoiararot rmociie nepBoi CChbUIKU Ha HUX.

JlomyckaeTcsi mOMeIaTh WLTIOCTPALUU BIOJIb JJIMHHON CTOPOHBI TEKCTAa C TTIOBOPOTOM JIOKYMEHTA
10 YaCOBOM CTpEJIKE JJIsl YTCHHUS.

Bce nmmoctpanu HymepyroT apabckumu 1udpaMu CKBO3HOW HyMmepanuei. Eciii oJluH pucyHOK
B TEKCTE, TO CJIEeYyeT yKazarh «PucyHox I».

JlomyckaeTcsi HyMmepoBaThb WJUIIOCTpAallMM B MpeAenax paszaena. B stom ciaydae Homep
WJUTFOCTPAIIMM COCTOUT U3 HOMEpPA pasiesia U MOPsAIKOBOIrO HOMEpa WILTIOCTPALUU, Pa3IeIeHHbIX TOUKOM.

[Ipu ccpiTkax Ha WIUTFOCTPAIMU CIEAyeT MUCAaTh «... B COOTBETCTBHU C PHUCYHKOM 2» TMpHU
CKBO3HOI HyM€paluu U «... B COOTBETCTBUU C PUCYHKOM 1.2» pu HyMepalluu B Mpejenax pasjena.

Pucynok 1.1

Nnmroctpanuy MOTyT UMETh HAMMEHOBAHHE U MOSICHUTENbHBIEC JaHHbIE (TIOJPUCYHOUHBINA TEKCT).
CnoBo «PuCYHOK» M HaWMMEHOBaHUE TOMEIIAIOT TIIOCJE TMOSCHUTENbHBIX JaHHBIX W PaclojararT
CIIeTyIOIUM 00pa3oMm:

IIpumep:

PI/IcyHOK 1- CHI/IpaJ'IBHaH MOACIb ) KM3HCHHOTO IINKJIAa PIH(I)OpMElLIPIOHHOfI CHCTCMbI

3.1.4 IlocTpoenne TaduIy
[Mudposoit matepuan opopMistoT B Bue Tabmnui cornacHo I'OCT 2.105.
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Tabmuipl caexyer HyMepoBaTh apabCKuMu g pamMu CKBO3HOW Hymepanuen. Eciu B TekcTe oHa
TabnuIa, oHa JOJDKHA ObITh 0O03HaueHa Tabnuma 1. Jlomyckaercs HyMepoBaTh TAaOMUIIBI B Ipenenax
pasznena. B aTom ciydae Homep TaOaMIIbl COCTOUT U3 HOMEpA pasziesa U HOPsSAKOBOr0 HOMepa TaOJIULbL,
pa3AeNeHHbIX TOYKOM.

Ipumep — Tabmmma 1.1

CrnoBo «Tabnuua» 1 HaMMEHOBaHUE MOMEUIAIOT Ha/1 TaOIHUIIeH CIeAYIOIINUM 00pa3oM:

Tabmuua 1 — INoka3atenu paboThl TpaH3UCTOPA B pa3HbIX PEKUMaX

IIpumep odopmiiennst TadGanLbI:

Tabmuna 1 — Knaccudukanus peiaka HHQOPMAIMOHHBIX CUCTEM

TloKaTEHBIC CHCTEMI Mainslie HHTErpUPOBAHHBIE CpenHue UHTErpUpOBaHHbBIE
CHUCTEMBbI CUCTEMBI
1 2 3
BOCT Concorde XAL Exact Microsoft-Business ~ Solutions -
Nuotex NS-2000 Platinum PRO/MIS  |Navision,
Hudocodr Scala SunSystems Axapta D Edwards (Robertson &
Cymnep-Menemxep BE2CT-ITPO Blums)
[Tponomkenue Tadbmubl 1
1 2 3
Cymnep-Menemxep 1C-Ilpeanpusitue MFG-Pro (QAD/BMS)
Typ6o-byxrantep BOCC-Kopmnoparus SyteLine (COKAIT/SYMIX)
Wudo-byxrantep lanakTrka

Ha Bce Tabmuipl HOMKHBI OBITH CCHUTKM B TekcTe. [Ipm ccbuike mumnyT cinoBo «Tabmuma» c
yKa3aHUEM €€ HOMepa.

Tabnuia MOXET UMETh 3ar0JIOBKU M TI0/13aT0JIOBKU. 3aroJIOBKU Tpad U CTPOK TaOIHIIBI CIAEAyeT
MUCcaTh C TMPOMUCHOW OYKBBI, @ TMOJ3aroJIOBKA — CO CTPOYHOM OYKBBI, €CIIM OHU COCTAaBJSIOT OJHO
MIPEJIOKEHUE C 3aTOJIOBKOM.

I'padbr Tabnuibl nomyckaercs HyMepoBaTh Ui OOJErdeHHs] CCHUIOK B TEKCTE, MPH JEICHUU
TaOJIUIBI HA YACTH, a TAKKE MPHU MEPEHOCE YACTH TAOJIUIIBI Ha CIEIYIONIYIO CTPAHHUILY.

I'pagy «Homep nmo mopsiaky» B Ta0JuIy BKJIWYATHL He Aomyckaercs. IIpu HeoOxoaumocTu
HyMepaIu MoKa3aTeliel, mapaMeTpoB WM APYTHX JIaHHBIX TMOPSIKOBBIE HOMEpA CIENYET YKa3bIBaTh B
nepBoii rpade (0okoBUKe) TAOIUIIBI HEMOCPEACTBEHHO MEpe UX HAUMEHOBAHUEM.

Ecnm tabnuna He pa3meniaeTcss Ha OJTHOM JIMCTE, JTOMYyCKaeTcsl JeNuTh ee Ha dacTu. CioBO
«Tabnua...» yka3plBarOT OJUH pa3 cleBa HaJ MEPBOW YacThbIO TAONHIIBI, HAJ APYTUMHU YaCTAMHU MUIIYT
cioBa «IIponomkenne TabaUIBL...» C YKa3aHUEM HOMepa TaOIuIIbI.

Ecnu Bce mokasarenu, mpuBeeHHbIE B rpadax TaOIHIIbl, BRIPAKEHBI B OJHOW M TOM K€ €IUHHUILIS
(U3UYECKON BETWYHHBI, TO €€ 0003Ha4YeHHe HEOoOXOJMMO IOMENaTh Haj TaOnwIed crpaBa, a MpH
JieNIeHUY TaOIUIIbl Ha YaCTH - HaJ KaXKJIOW ee 4acThIo.

[ToBTOpstomuiics B rpade TabIUIbl TEKCT, COCTOALINI U3 OJAHOIO CJIOBA, IOMYCKAETCs 3aMEHSTh
KaBBIYKAMU, €CITH CTPOKHU B TAaOJHIIE HE pa3/eleHbl JIUHUAMU. ECITU MOBTOPSIOMUNACS TEKCT COCTOUT U3
JBYX U 0oJiee CJI0B, TO TIPH MEPBOM IMOBTOPEHUH €T0 3aMEHSIOT CIoBaMH «T0 jke», a 1anee KaBbIYKamH.

3.1.5 Cnncok ucnojib30BAHHBIX MCTOYHMKOB JIUTEPATyPhI

B cnmcke ucnonb30BaHHBIX MPU HANMCAHUM JUIIOMHOM pabOThl HCTOYHHMKOB, JOJKHO OBITH HE
MeHee 25-30 ucTOUHUKOB, TakuX Kak 3akoHbl, [ OCTbI, yueOHUKHU, KHUTH, CTaTbH U3 )KYPHAJIOB, PECYPCHI
WutepHer. CBeneHns 06 MCTOYHMKAX CIIEAYET pacloiaraTh B MOPSIKE MOSIBICHUS CCHUIOK HA HICTOUHUKHU
B TEKCTE TUIUIOMHOM paboThl, HyMepoBaTh apabCkuMH LudpaMu U medaTaTh ¢ ab3allHOro OTCTYTIA.
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Omnucanne Web-cTpaHuIlbl BKJIIOYACT CJCAYIONIME O00s3aTelibHbIe JJIEMEHTHI: ABTOp. 3arjaBue
CTpaHUIIbl. YKa3aHUE TUIA JOKyMeHTa. DIeKTpoHHbIi aapec [URL].

B xoHIIEe TekcTa NPUBOJUTCS CIMCOK MCIIOIb30BAHHBIX UCTOYHHUKOB U JINTEPATYpPbl, HOPMATUBHO-
TEXHUYECKOM M APYrol JOKYMEHTAIMU, UCHOJIb30BAHHOW NPU COCTABJICHUU IMOSACHUTEIBHOM 3allUCKU U
BbIUEPUHUBAHUU IpapUuecKoro Marepuaa.

JIuteparypa 3amuChIBacTCs W HYMEpyeTcs B IMOpsAAKE ee ynoMuHaHus B Tekcre. OdopmieHue
npousBoautTcsa cornacHo ['OCT 7.1. CcpulkM Ha JUTEpaTypHble MCTOYHUKH MPUBOASATCA B TEKCTE U
KOCBIX CKOOKaX B MOPSIKE UX MEPEUUCIICHUS [0 CIIUCKY UCTOYHUKOB, Harpumep /3/, /18/.

IMpumep:

CnucoK UCOIb30BaHHBIX UCTOUHUKOB U JINTEPATYPhI

1. ITpuka3z ot 26.12.94 Ne 170 ITonoxxeHune o OyXraaTepcKkoM y4eTe U OTYETHOCTH B Poccuiickoit
®denepanun, npukaz Munduna PO Ne 170 ot 26.12.94.

2. T'oce B.C., Cementok JD.I1., Ypcyn A.Jl. Kareropuu coBpemenHoid Hayku: CTaHOBJICHHUE U
pazButue. — M.: Msicib, 2005. — 268 c.

3. ux B.B. Mudopmanmonnsie cucreMsl B s3koHOMEKe: Yuebnuk / [lox pen. mpod. duka B.B. —
Mockaa.: ®unancel u Crarucruka, 2006. —272 ctp.: ui..

4. Mockanenko A.T. Merogonoruueckue npodiaembl coBpemenHoit Hayku /Coct. A.T.
Mockanenko. — M.: Ilonmutuzgar, 2006. — 295 c.

3.1.6 Ilpuinoxkenus

Kaxxnoe mpumnokeHue cieayeT Ha4MHATh C HOBOTO JIMCTa C yKa3aHHEM HaBepXy IMOCEpenuHe
cioBa «llpmnoxenue» u ero oOo3HaueHus. llpunoxkeHue [OJKHO HMETh 3arojoBOK, KOTOPBIN
3aMKCHIBAIOT CAMMETPUYHO OTHOCUTENFHO TEKCTa C MPOMUCHON OYKBBI OTIEIBHON CTPOKOH.

[Ipunoxxenus 0003HAYAIOT NPONUCHBIMU OyKBamMH pycckoro andaBuTa, HaumHas ¢ A, 3a
uckimouennem E, 3, 1, 0,4, b, bl, b.

[Tpumep — [Ipunoxenue B

Ecnu B TekcTe paboThI 0JTHO IPUIIOKEHUE, TO OHO 00o3Havaercs «lIpumoxxenune Ay. [lpunoxenus
pacrioyiaratoT B OpPsIJIKE CCHUIOK Ha HUX B TEKCTE.

3.2. [Topsaaok 3alIMTHI KYpCcOBOii padoThl

BeimonHenHast paGota mpoBepsieTcs PYKOBOJMTENIEM, KOTOPBIA JaeT OMYCK K 3alluTe HIN
BO3BpAIlAeT €€ Ha JOpaboTKYy.

[Ipyu MosIOKUTENBHOM 3aKJIIOUeHUHM paboTa Jomyckaercs K 3amute. [Ipym Hanmuuuu 3amedaHuit
paboTa Bo3BpalaeTcs Ha JOpabOTKY.

IIpy moaroroBke K 3aliuTe KypcoBOW pabOThl, CTYAEHT 00s3aH MOBTOPUTH TEOPETUUYECKUU
MaTrepua IUCIUILIMHBI ¥ TIOJITOTOBUTH JTOKJIA 110 MaTeprairy paboThl Ha 5-7 MUH.

B noknane ciemyer M3JI0KUTh CYLITHOCTh paOOThI, METO/BI pPELIeHHs 3ajady, Hauboyiee BaXKHbIE
pe3yabTaThl M BBIBOJBI 1O padote. Ilocie moknmama cTyneHTY MOTYT OBITh 3aJaHbl BOIMPOCHL, KaK IO
COZIEp>KaHUIO PaOOTHI, TAK U IO KypCY B IIEJIOM.

OmneHka ypOBHS BBIIIOJHEHHSI KypCOBOW pabOTHI, a TaKKe CTEIEHH YCBOCHHUS TEOPETUYECKOTO
MaTepuaia MpPOM3BOJIUTCS KOMHUCCHEH, COCTOsILEH He MeHee 4YeM M3 JBYX YEJOBEeK C Y4acTHEM
npernojaBaTesis — PYKOBOIUTENS KypcoBol paloThl. OlLeHKa 3a KypCOBYIO pabOTy BBICTaBIISIETCA
middepernrpoBanHo. OCHOBHBIMH (PAKTOPAMH, BIUSIOUIMMHU Ha OILICHKY pabOTHI, SIBISIOTCS:

- CAMOCTOSATEIBHOCTD BBITIOJIHEHUS paOOTHI;
- ICTIIOJIb30BAHUE B HEH pe3ysIbTaTOB CBOUX MCCIIEJOBAHUM;
- YPOBEHb TEOPETUYECKOH IMOATOTOBKH CTYICHTA;
- [PaMOTHOCTh OOOCHOBAHUS MpeASIaraeMbIX MEPOIPUSATHI;
- IpaKTHYeCKasi IEHHOCTh MPUHSTHIX PEIICHUH;
- KauyecTBO 0()OPMIIEHHUS BCEX MaTepHUaIoB KypCOBOH pabOThI;
- TOJITOTOBJICHHOCTH JIOKJIa/1a M MPABHILHOCTh OTBETOB HA BOTIPOCHI MTPH 3aIUTE KypCOBOH pabOThI
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10. IlpumepHbIe TEMBI KYPCOBBIX padoT

1. [IpoekTHpoBaHNE CHUCTEMBI aBTOMATH3ALMN JOKYMEHTOOOOpoTa ydeOHOro 3aBenmeHms Ha Oaze MC 1C:
[Ipennpusitue

2. ITpoextuposanne Web-untepdetica u cpeacts GopMUpOBaHHS OTYCTHOCTH

3. [IpoekTHpoBaHNEe aBTOMATH3HPOBAHHOTO paboduero Mecrta pyKOBOIUTENS (MEHEIKepa) MOApa3aelieHHs
OpTraHHU3alUN.

4. [IpoekTupoBaHre aBTOMATU3MPOBAHHOW WH(POPMAIIMOHHOHW CHCTEMBI 1O y4eTy 00ecredeHHOCTH
MaTtepuajlaMu npouecca Npou3BOACTBa NPCATIPUATHUA.

5. IIpoextuposanue APM onepaTopa KOHTPOJIbHO-HCTIBITATEIbHON CTAHINU

6. [TpoektupoBanue APM coTpyaHuKa KpeIUTHOTO OT/Iea OaHKa

1. [IpoexktupoBanne APM skoHOMMCTa IO NMPOTHO3Y 3aKYNOK Ha MPEANPHUATHH ONTOBOMN
TOPIOBJIH

8. [TpoexTrpoBanue NHPOPMAITMOHHON CHCTEMBI y4eTa OapTepHBIX ONeparui

9. [IpoektupoBanre WHGOPMAIMOHHONW CHCTEMbI ydeTa JOTOBOPOB M KOHTPOJIS 3a HX
HCIIOJIHEHUEM

10. [IpoekTupoBanue HHGOPMALIMOHHON CUCTEMBI yUeTa 3aKyIOK TOBApOB

11. [TpoektupoBanre HHOOPMAIIMOHHONW CUCTEMBI yUeTa 3a1acoB MPEAPUATHS

12. [IpoextupoBanue AC ydyera 1 ONTUMU3ALUU TPAHCIIOPTHBIX PACXOJ0B Ha MPEANPUATUN

13. [IpoekTtupoBanue WHPOPMAIIMOHHOM CHUCTEMBI y4eTa MaTE€pPHAIBHBIX PECYpCOB
NPEAIPUATUS

14. [TpoexTrpoBanne NHPOPMAITUOHHOW CHCTEMBI y4eTa OOMEHA BaJIFOT

15. [IpoexktupoBanue HHGOPMALIMOHHON CUCTEMBI yUETa PUIIITEPCKUX OMepanuit

16. [TpoexTrpoBanre NHPOPMAITUOHHONW CUCTEMBI yUeTa CACIHHOMN OIUIATHI TPYIa

17. [IpoekTupoBanue nHOOPMALIMOHHON CUCTEMBI Y4EeTa LIEHHBIX Oymar

18. HpOGKTI/IpOBaHI/Ie BI[ ydeTa OCY)K,I[éHHBIX K HaKa3aHusiM, HC CBA3aHHBIM C JIMIHICHHCM CBO60,I[I>I, JIA
YTOJIOBHO-UCIIOJTHUTCIIBHBIX I/IHCHGKI_[I/Iﬁ

19. [MpoektupoBanre HMHGOPMALMOHHOTO M MNPOTPAaMMHOIO OOecredeHuss HWH(QOPMALMOHHON CHCTEMBI
TECTUPOBAHWA 3HAHNUU

20. IIpoexTrpoBanne MHGPOPMAIIMOHHON CHUCTEMBI aBTOMATH3alMU y4eTa M KOHTPOJS MyONMKaluy Hay4dHBIX
TPYAOB.

21. [MpoektupoBanune uHpOpMaHOHHONW cucTeMbl «OpraHuzanus ydeOHOro mnporecca B 00pa3oBaTebHOM
YUPCKACHUN.

22. [IpoekTupoBanne HHHOPMAIIMOHHOMN CHCTEMBI aBTOMATH3AINHA JACATEIEHOCTH KadeIpol.

23. [IpoekTnpoBanne WHOOPMAIIMOHHON  TOACHCTEMBI  yd4eTa CBEJCHHA O  BBHIIOJHEHHWH HAaydHO-
HCCIICA0BATCIIbCKUX pa60T

24, [IpoekTrpoBanne HHYOPMAIIMOHHON CHCTEMBI aBTOMAaTH3aINU AesATebHOCTH Kadenpol. [Toacucrema yuerta
I/IH(I)OpMaL[I/II/I (6] KOH(l)epCHL[I/IHX H OJIMMITMagax

25. [IpoekTupoBanne HHHOPMAIIMOHHOH CHCTEMEI yueTa opucHO# TexHuku B cpene 1C [Ipeanpustue

26. [IpoextupoBanrie UC aBTOTpaHCIIOPTHOTO MPEANPUATHUS

217. [IpoextupoBanune MC BeneHus peectpa akIMOHEPOB B OaHKe

28. [IpoextupoBanne UC noanep:xku OUp>KeBBIX TOPrOB

29. [IpoekTrpoBaHNE MOACIH ISl OPTaHU3AIHUU PaOOTHl (PUPMBI C IPUMEHeHHeM MeToaonorud SADT

30. HpOCKTI/IpOBaHI/Ie MOJCIIN 3HeKTpOHHOI>'I IIOAIIMBKH (KHI/IFI/I) Ha OCHOBC aHaJin3a OTACJIbHBIX CTPAHUILL

31. [TpoexTrupoBanue nHGOPMAITMOHHON MOJACUCTEMBI ABTOMATH3AIIUN CKIIAJICKOTO y4eTa

32. [IpoexkTupoBanre MHPOPMAIMOHHONW IMOJACUCTEMBI aBTOMATH3aIllMU y4yeTa IUIATeXeW II0
JIOTOBOpaM

33. IIpoexTupoBanue HH(I)OpMauHOHHOﬁ HOJCUCTEMBI PErHCTPALUU KOMaHIUPOBOUHBIX YJOCTOBEPEHUN B
nH}pOpMaMOHHOH cUCcTEME.

34. [TpoexTupoBanue nHOOPMAITMOHHOM MTOJCUCTEMBI YIETa aMOPTU3AIINH OCHOBHBIX CPEJICTB

35. [IpoekTupoBanre HHPOPMAIMOHHONW TMOJACUCTEMBI y4eTa BHYTPEHHEro MepeMelIeHUs
MaTEpPHAIIOB

36. [IpoekTupoBanue nHGOPMALIMOHHON MOJICHCTEMBI yUeTa ONEpaIHii 10 UMIIOPTY TOBAPOB

37. [TpoexTrupoBanue WHOOPMAITMOHHON MOJCUCTEMBI yUeTa peain3alliid TOBAPOB B OMTOBOM
TOProBie

38. [poexTtrposanne MHOOPMAITMOHHOM 110/1cCHCTEMBI SIEKTPOHHOTO KATAIOTa 3JEKTPOHHON OGUOIHOTEKH
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39. HpOGKTHpOBaHI/IC I/IH(l)OpMaHHOHHOﬁ CUCTEMbl aBTOMAaTU3allu MOATOTOBKN KOMIUJICKTA JOKYMCHTAUUU IJISA
3aKJTFOYCHUS JOroBOpOB Ha BhimoiaHerrne HUOKP

40. [IpoekTnpoBanne WHOOPMAIIMOHHON CHCTEMBl aBTOMAaTH3UPOBAHHOTO YUY€Ta BBIUYMCIHTENFHONW TEXHHUKH
[OIpa3eNICHUS

41. IMpoekTrpoBanne WHPOPMAIMOHHOM CHCTEMBI aBTOMATH3MPOBaHHOW TeHepamuu Help-daiinos Ha ocHoBe
TEKCTOBBIX JTIOKyMeHTOB (hopmara Microsoft Word

42. [IpoexTrpoBanne HHHOPMAITMOHHOM CHCTEMBI OIIEHKH Ka4eCTBa KOJMPOBAHUS BUICON300pasKEeHIS

43. HpOGKTHpOBaHI/Ie HH(l)OpMaHPIOHHOfI CHUCTEMbI MJIAHUPOBAHUA Ha4YUCIICHUM 3ap860THOﬁ IJIaThl JJId MaJIoro
HIPEANPUATHUS

44, [IpoextupoBanue MHHOPMALMOHHOM CHCTEMBI ydeTa U KOHTPOJIS AEIOBOM MEPEHHCKU

45, HpOGKTHpOBaHI/Ie nporpaMMbl aBTOMaTu3aluu pa60T1>1 OpeanpudATd 1Mo TOPTOBJIC METAJUIONIACTUKOBBIM
npoduieM Ha ocHoBe cucteMbl «1C [Ipeanpustue»

46. [IpoekTnpoBanne cuctemMa MUPPOBOI 00pabOTKH ayTHOCUTHAIOB B pealbHOM MacIITade BpeMeHH

47. [TpoexTrpoBanue WHPOPMALMOHHON CHUCTEMBl aBTOMATH3allMM KAaCCOBBIX OIEparuii
TOProBOIO IIPEAIPUATH

48. [TpoexTrpoBanue HHPOPMALIMOHHON CHCTEMbl aBTOMATH3AI[MH Y4€Ta BBIOBITHS JCHEKHBIX
CPEICTB C PaCUE€THOI'O CUeTa OPraHUu3alnun

49, [IpoexTnpoBanne WHGOPMAITMOHHOW CHCTEMBl aBTOMATHU3AlMM YdYeTa IOBPEMEHHO-
IIPEMHUAIIBHOM OIUIAaThl TPyZAA B OpraHU3alun

50. [IpoexTrpoBanne WHGOPMALIMOHHON CHCTEMBI ABTOMATH3AIlMHM Y4YeTa TOCTYIUICHUS H
BBIOBITHSI MAJIOLIEHHBIX U OBICTPOU3HALIMBAIOIIUXCS IPEAMETOB B KOMMEPYECKOH OpraHu3anun

ol. [IpoexTrpoBanne WHGOPMAIMOHHON CHCTEMBI ABTOMATH3AIlMHM Y4YeTa TOCTYIUICHUS H
BBIOBITHS, OCHOBHBIX CPE/ICTB HA MPEAIPUATHH

52. [IpoexTrpoBanne WHGOPMANIMOHHON CHCTEMBI ABTOMATH3AIlMHM Y4YeTa TOCTYIUICHUS H
pean3anyy TOBapoOB B PO3ZHUYHON TOPIrOBIIE

53. [IpoexTrpoBanne HWHOOPMAIIMOHHONW CHCTEMBl AaBTOMATH3allMM ydeTa pacyeToB 3a
IIPO’KMBAHUE B OOLEKUTHH

o4, [TpoexTrpoBanre NHPOPMAITUOHHONW CUCTEMBI aBTOMATH3AIMH yYeTa PeaTH3aluy U 3aTpar
Ha JIOCTaBKY MeOenu

95. [IpoexkTupoBanuie HHPOPMAITMOHHON CHCTEMBI yueTa U 00CiyKuBaHUA 3aiBOK B cpeze 1C
[Ipeanpustue

56. [IpoextupoBanune CYB/I Benenus kadenpanbHoil OuOINOTEKN

S57. [IpoekTHpoBaHue »>lEMEHTa aBTOMATH3MPOBAHHOW HH(POPMAIIMOHHON CHUCTEMBI Ui
00paboTKN MHPOPMAIIUHN O TEXHOJIOTHYECKOM IPOIIECCe U3TOTOBIEHUSI IPUOOPOB U3MEPEHUS BPEMEHHU.

58. [TpoexTHpoBaHKE 37€MEHTa aBTOMATU3UPOBAHHON MH(OPMAIIMOHHON cUCTEMBI «YyeOHast
pabota kadeaps» ¢ ucrnoiab3oBanrueM WEB-texnonoruit

59. [IpoekTHpoBaHHE 3JE€MEHTa AaBTOMATU3MPOBAHHOW  HMH(OPMAIMOHHO-YIIPaBIISIOLICH
CUCTEMBI «AOGUTYPUEHT

60. [IpoexTupoBaHue  3seMeHTa  HWH(GOPMAIMOHHOM  CHCTEMBl  BHYTPH3ABOJICKOTO
IIJIJAHUPOBAHUS IPOU3BOJICTBEHHOM JIEATEIbHOCTH IIPEANIPUATHS

61. [IpoexTHpoBaHue »saeMeHTa HMH()OPMAIMOHHOW CHCTEMBl JJsl aHalM3a pPe3y/lbTaToB
TECTUPOBAHUS

62. [TpoexTrpoBaHue >1eMeHTa HHPOPMAITMOHHON CHCTEMbl 00yYeHHS U KOHTPOJIS 3HAHU I

63. [IpoekTupoBanue nsieMeHTa WH()OPMAIMOHHOW CHUCTEMBI OIIEHKH TPO(eCcCHOHATBHBIX
KOMIIETEHIMH U TICUXOJOTMYECKUX XapaKTePUCTUK TPUHUMAEMOT0 Ha paboTy COTpYAHHUKA

64. [IpoekTtupoBanue »sneMeHTa HWH(GOPMALMOHHONW CHUCTEMBI IO YYeTy aMOyJIaTOPHBIX
TAJIOHOB U UCTOPHl 0OJIE3HU [T MYHUIIUIAIBHBIX MEAULIMHCKUX YUPEXKICHHUIH

65. [IpoekTupoBanue 31emMeHTa HHHOPMAIIMOHHON CUCTEMBI pa3pabOTKH y4eOHBIX TIaHOB

66. [IpoexTupoBanue »sieMeHTa HWHGOPMALMOHHOM CHCTEMBI CO3JaHHSI W BEJICHHSA
TEXHOJIOTMYECKUX MAPLIPYTOB U3IETUN

67. ITpoekTrpoBaHue 3eMeHTa HH)OPMAITMOHHON CUCTEMBI CPaBHEHUS YUEOHBIX IJIAHOB

68. [IpoekTupoBaHue »sieMeHTa HHPOPMAIMOHHOM CHUCTEMBI 3JEKTPOHHBIX OMOIMOTEK U

OOJIBIIHX ApXUBOB
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69. [IpoekTupoBaHue >I€MEHTa CUCTEMBI aBTOMAaTH3alnu BeaeHus b 1 TOproBeixX onepanuii
JUTSI KOMIIBIOTEPHOT'O Mara3uHa
70. [IpoekTupoBaHue  dJ€eMEHTAa CHUCTEMBbl  aBTOMAaTH3alUM  OGOPMJICHHS]  IOJIUCOB

00s13aTEeIHLHOTO CTpaxOBaHHUA aBTOIpa)KHaHCKOﬁ OTBCTCTBCHHOCTHU

11. Kpurepnu oueHKHU 3HAHUH CTYJAEHTOB IIPH NPOBeJIeHUH MIPOMEKYTOYHOM aTTecTalnuu

OrneHka CTyJeHTY 32 YCTHBIH OTBET Ha BOINPOC, MMCbMEHHYIO pabOTy W BBINOJIHEHHE padoT mpu
TEKYILEM KOHTPOJIE Ha 3aHATHUAX, DK3aMEHAX BBICTABIISACTCA:

- «OTJIMYHO», €CIM CTYJEHT IMOKa3al ITyOOKHe 3HAHUS M MOHMMaHUE MMPOrpaMMHOTO MaTepuana
II0 TIOCTABJICHHOMY BOIIPOCY, YMEJIO YBSI3BIBAET €r0 C NMPAKTUKON, 'PAMOTHO M JIOTUYHO CTPOUT OTBET,
OBICTPO IPUHUMAET ONITUMAIIbHBIC PEIICHUS;

- «XOpOLIO», €CIIM CTYAEHT TBEPAO 3HACT MPOTrPaMMHBIA MaTepHall, 'PaMOTHO €ro H3JlaraerT, He
JIOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABUIBHO IIPUMEHSET IIOJy4YCHHBIE
3HAHUA IIPYU PELICHUU IIPAKTUYECKUX BOIIPOCOB;

- «YAOBJICTBOPUTEIBHO», €CIM CTYIEHT HMMEET 3HAaHMS TOJBKO OCHOBHOIO Marepuana IIo
IIOCTaBJIEHHOMY BOIIPOCY, HO HE€ YCBOWJI €ro Jerajiei, TpeOyeT B OTICNIBHBIX ClIydasX HaBOJSALIMX
BOIIPOCOB ISl IPUHATHUS IPABUIIBHOTO PELIECHHUs, JOIYCKAET OTAECIbHbIE HETOYHOCTH;

- «HEY/IOBJIETBOPUTEIBLHOY, €CJIN CTYACHT AOIYCKAET IpyOble OMIMOKN B OTBETE HA OCTaBIEHHBIN
BOIIPOC, HE MOXET NPUMEHATh II0JYy4YEHHbIE 3HAHMUsS Ul PEHICHUSA 3a4ad  WIM  BBIIOJHEHUs
IIPAKTUYECKOI0 3aJaHusl.
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